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[HosicHUTE/IbHAA 3aAIIUCKA

PaGouas mporpamma o ¢pu3nuke Ha YPOBEHb CPEIHETO OOIIETO 00pa30BaHUS JJIsI

oOyuaroruxcs 10-11-x kmaccoB MAOY «COI n. PackoBo» pa3paboTtaHa B

COOTBETCTBHUH C TPEOOBAHUSIMMU:

o @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickon @enepannm»;

o npukaza MunnpocsenieHuss ot 17 masg 2012 r. Ne 413 «OO0 yTBepKIeHHUH
(denepanbHOrO TOCYIAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJapTa CPEIHEro
00111eT0 00pa30BaHUsY;

o mpuka3za MunnpocBenieHuss ot 17 masg 2012 r. Ne 413 ¢ u3MeHEHUSIMHU,
BHECEHHBIMHU TpHKa3aMu MHHHCTEpCTBa 00pa3oBaHusi U Hayku Poccuiickoit
®enepannu ot 29 aexadps 2014 r. Nel1645, ot 31 nexadps 2015 r. Ne1578, ot
29 nrons 2017 r. Ne613, ot 24 centa0ps 2020 r. Ne 519, ot 11 nexabps 2020 r.
Ne712, ot 12 aBrycra 2022 r. Ne 732, «O6 ytBepxkaeHun QenepaabHOTo
roCyJ1JapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTaCPEIHETO o011ero
00pa3oBaHUs;

o mpukaza MunnpocBemnieHuss ot 18.05.2023 No 371 «OO6 yTBepkAcHUU
benepanbHO oOpa3oBaTeabHOM IIPOrpamMMBI CPEIIHErOo o01uiero
00pa3oBaHuUs;

« npukaza Munmnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsnka
OpraHu3allid W  OCYIIECTBIEHUS 00pa3oBaTENbHOW JESITEIBHOCTH IO
OCHOBHBIM  00111€00pa30BaTENbHBIM MpOrpaMMaM —  00pa30BaTEIbHBIM
nporpaMmaM HadajlbHOTO OOLIEro, OCHOBHOTO OOIIEro M CPEeIHEro OOILEero
00pa3oBaHUsI;

¢ Y4EOHOIO IMJIaHa CPEJIHETO O0IIEer0 00pa30BaHUSL;

denepanbHOit paboueil mporpaMMbl o yueOHOMY npeaMeTy « Du3ukay;
[Tonoxenuss «O pabouux mporpaMmax y4eOHBIX MPEIMETOB, KypCOB (B TOM
YJHUCJIe KYpCOB BHEYPOUHOH JEATEIbHOCTH), yaeOHBIX Moayinert MAQOY «COIIl
1. Kpacubiii TeKCTHIBITUK.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «®PU3NKA»

®du3rka Kak Hayka O Haubojee OOMIMX 3aKOHAX MPHUPObI, BHICTYMAasl B
KauecTBe y4eOHOTO MpeaMeTa B IIKOJIC, BHOCUT CYIIECTBCHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyxarorem mupe. LlIkonbHbIN Kype GU3ukn — cucteMooOpasyromuit
JUTSI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NUYECKHUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB W SIBJICHUHM, H3ydaeMbIX XHUMHUEH, OMOJIOTHUEH,
¢buznueckoit reorpadueir u actpoHomued. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHHEe (U3MYECKUX 3HAHUK  ONpemeseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHUH B cdepe HHEPTETUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCAQ, TOJYYeHUS HOBBIX MaTEPUATIOB C 3aJaHHBIMH CBOMCTBAMHU H JPYTHX.
N3ydyenue ¢u3nku BHOCHUT OCHOBHOW BKJIaaA B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OO0yyaroumuxcs, B (OPMUPOBAHHE YMEHUN MPUMEHSTH
HAyYHbIH METOJ TO3HAHUS TPHU BBIMOJHEHUUM HMHU YYEOHBIX MCCIEOBAHUU.




HEJIM U3YYEHWA YYEBHOTI'O ITPEJIMETA «®PU3UKA»

OCHOBHBIMM LIEJIIMU U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBISIOTCS:

dbopMHupoBaHUEe HWHTEpPECA W CTPEMJICHHS OOYYaIOIMXCS K HAYYHOMY
W3YYCHUIO TIPUPOMBI, PA3BUTHE WX HHTCIUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MIPEACTABICHUNA O HAYYHOM METOJIE IMO3HAHUS U (hOPMHUPOBAHNE
UCCJICIOBATEIHLCKOTO OTHOIICHUS K OKPY KAIOIITUM SIBJICHUSIM;
dbopMHEpOBaHUEe HAYYHOTO MHPOBO33PEHUS KaK pe3yabTaTa HW3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;
dbopMHupOBaHUEe YMEHHH OOBICHATH SBJICHUS C  HCIOJIb30BAHUEM
bU3MYeCKUX 3HAHUH ¥ HAYIHBIX JOKA3aTEIbCTB;

dbopMUpOBaHUE TPEJICTABICHUN O pOJM (U3UKH JJISI Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTikeHne 3TUX Leneld 00ecreunBaeTcs PEHICHUEM CIEAYIONNX 3a/1a4d B
npouecce U3ydeHus Kypca pU3MKHU Ha YPOBHE CPEIHEr0 001ero 00pa3oBaHus:

IpUOOpETCHUE CHUCTEMBI 3HAHUU 00 o0mux (bU3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAax, TEOPUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIDHYIO  (U3UKY, BJEKTPOAVNHAMHUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI acCTPOPU3UKH;

dbopMupoBaHHE YMEHHN TPUMEHSATh TEOPETUUECKUE 3HAHUA IS
OoOBbsiCHEHUS (PU3WYECKUX SBICHUW B TPUPOJAE U IS TNPUHATUA
MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB pEIICHUS PAa3INYHbIX 337a4 C SIBHO 3aJaHHOMU
dbu3Myeckoil MoOJeNblo, 3a/ad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3JlaHre (PU3MIECKON MOJICIIH, aJICKBATHON YCIIOBHUSIM 3aa4H;
MOHMMaHWe (U3UYECKUX OCHOB U MPUHIMIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

OBJIQJICHUE METOJIAMU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEACHUS
(bU3MYECKUX SKCIIEPUMEHTOB, aHaJIM3a U HHTEpOpeTaruu HH(popMaIuu,
ONPEAEIIEHUS JOCTOBEPHOCTHU MOJYYEHHOTO PE3YIIbTATA;

CO3JIaHUE YCJIOBHUM VISl PA3BUTUSL YMEHUN MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JICSITETbHOCTH.

MECTO YYEBHOI'O INPEJMETA «®U3UKA» B YVUEEHOM TIJTAHE
B cootBerctBrn ¢ ®I'OC COO yuebHbIii mpenmeT «Pusrka» BXOIUT B
NpeAMETHYI0 001acTh «ECcTeCTBEHHO-HAYYHBIE TPEAMETBI» U SBISETCS

00s13aTenbHBIM 17151 3yueHus. Ha uzydenue pusuku (6a30BbIN ypOBEHB) Ha
YpOBHE cpeaHero odiero oopazoBanus oTBoauTcs 136 gacos: B 10 kimacce — 68
yacoB (2 yaca B Heziento), B 11 kinacce — 68 yacoB (2 yaca B HEZIEIIO).




®OPMbI YYETA PABOYEN ITPOT'PAMMEBI BOCITUTAHUS B PABOYEM

[MTPOI'PAMME YYEBHOTI'O ITPEJIMETA «®PU3UKA»

Pabouass mporpamma Bocnutanus MAOY «COII m. PackoBo» peanusyercs B
TOM YHCJIE€ M 4Yepe3 HCIOJIb30BaHUE BOCIUTATEIBHOIO MOTEHIMAIa YPOKOB
bu3uKu.

BocnuraTenbHblil TOTEHIIMAT IPEAMETa «(PU3UKA» PEaTu3yeTCs Yepes:

[ToGyxxneHne oOydaronuxcsi coOJIt0aaTh Ha YpOKe OOLIEIIPUHSATHIC HOPMBI
MOBEJCHUS, TMpaBWja OOMICHUS CO CTapmuMu  (TI€AaroTHYeCKUMH
paboOTHUKAMH) W CBEPCTHHKAMHU (0OYYaroIIMMUCS), TPHUHIMIBI y9eOHOM
JUCHUTITMHBI U CAaMOOPTaHU3AIIHH.

[IpuBneueHre BHUMAHUS OOYYAIOMUXCS K IICHHOCTHOMY  acCTEKTy
U3y4aeMbIX Ha ypOKax MpeIMETOB, IBICHUMN, COOBITHI uepes:

— oOparieHre BHUMaHUsS Ha HPABCTBEHHBIC aCMEKThl HAYYHBIX OTKPBITUH,
KOTOPBIE U3YYAIOTCS B JaHHBI MOMEHT Ha YPOKE;

—Ha TPEJICTAaBUTENICH YUYEHBIX, CBS3aHHBIX C HW3y4aeMbIMU B JaHHBIN
MOMEHT Te€MaMH, Ha TOT BKJIaJl, KOTOPbI OHU BHECIM B Pa3BUTHE Halleh
CTpaHBl W MHpa, Ha JOCTOWHBIE TOApPAKaHUS TPHUMEPHl WX JKU3HHU, HA
MOTHBBI HIX TTOCTYIIKOB;

Hcrmonp30BaHe BOCIHTATEIBHBIX BO3MOXKHOCTEH coaepkaHHUS ydeOHOTO
npeaMeTanisi (GOpPMHUPOBAHUS Y OOYUAFOIIMXCS POCCHMUCKUX TPATUITMOHHBIX
JyXOBHOHPABCTBEHHBIX M COIMOKYJBTYPHBIX IIEHHOCTEH depe3 Moa0op
COOTBETCTBYIOIIMX 3a/lady JUIsl PEIIeHUs, MPOOJEMHBIX CUTYyallud IS
o0OCyXIeHHUs B KJ1acce.

Bxitouenue B ypok UTPOBBIX MPOIEAYpP, KOTOPBIE MOMOTAIOT MOAIEPKATh
MOTHBAIIMIOO0YYAIOIIUXCA K  TOJYYCHHIO  3HAHWH,  HAJTOKWBAHHIO
MO3UTHUBHBIX  MEXJIMYHOCTHBIX OTHOIICHWH B  KJacce, IOMOTAroT
YCTaHOBJICHUIO TOOPOKEIATEIIbHON aTMOC(EPHI BO BpeMs ypoKa.
[Ipumenenne Ha YpOoKe MHTEPAKTUBHBIX (POPM pabOThI, CTUMYIUPYIOIIHX
MO3HABATEIILHYI0 MOTHBAITUIO 00YYaIOIIUXCSI.

[Ipumenenue TpynmoBoil paboThl WM paboThl B TMapax, KOTOpPHIE
CIIOCOOCTBYIOTPA3BUTHIO HABBIKOB KOMAHJIHON paOOTHI M B3aMMO/ICHCTBUIO
C IpYTrUMH 00y4aroIIMMHUCS.

Beibop u wucmonp3oBaHHE HA YPOKaX METOJOB, METOJUK, TEXHOJOTHMH,
OKa3bIBAIOIIMXBOCITUTATEIHFHOE BO3JACHCTBUE HA IMYHOCTh B COOTBETCTBUU C
BOCITUTATEIHHBIM HUJI€ATIOM, TIEJIBIO U 33/1a4aMU BOCITUTAHUSI.
NunnuupoBanne W MOJJAEPKKA  UCCIENOBATEIBCKOW  JMEATEILHOCTH
ITKOJIPHUKOB B (pOpME BKIIFOUCHHS B YPOK PA3IMIHBIX MCCICTOBATEIHCKUAX



3aJaHUil W 3aJa4y, 4TO JaeT BO3MOXKHOCTh OOYYarOIUMCs MPHUOOPECTH
HaBBIKM  CAMOCTOATEIBHOTO  PEIICHUS  TEOPETUYECKOW  MPOOJIEMBI,
TeHEpUpPOBaHUS M OQGOPMIICHHSI COOCTBEHHBIX THIIOTE3, YBAKHTEIHHOTO
OTHONIIEHUS K  YYyXKHUM U7esM, MyOJIUIHOTO BBICTYIUICHUS,
apryMEHTUPOBAHMS ¥ OTCTAWBAHUS CBOCU TOYKH 3PCHUSI.

YcTaHOBIIEHHE  YBaXHUTEIBHBIX,  JIOBEPUTEIHHBIX,  He()OPMAIHHBIX
OTHOIICHWH MEXIy  YYHTEJIeM H YYCHHKAMH, CO3JaHHEe Ha YypoKax
HYMOIMOHAIIEHO-KOM(MOPTHOM Cpeabl.



COIAEPKXAHUE YYEBHOI'O ITPEIMETA
10 KUIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MO3HAHUSA

@usnka — Hayka o mnpupoae. HayuHble METOIbI MO3HAHHS OKPYKAIOUIETO
mupa. Ponp »sKcnepuMeHTa W TEOpPUHM B TMPOLECCE TIO3HAHUSA MPUPOJBIL.
OKCnepuMEeHT B (PU3HKE.

MopnenupoBanue (pU3NYECKUX SBICHUN W mpoueccoB. HaydHbple TMIOTE3BI.
®duznyeckre 3aKOHbI U TEOpUHU. ['paHUIlbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOM HAyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHaJloroBble W I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema otcuera. TpaekTopus.

[lepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTH) H
YCKOPEHHE MaTepUaJbHOW TOUKH, MX IPOCKIUH HAa OCH CHCTEMBbI KOOpJWHAT.
CroxeHue nepeMenieHul U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsIMOJIMHEHHOE IBIKEeHHE. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpEHHUs, IMyTH U MepeMeIIcHus
MaTepUaIbHON TOYKU OT BPEMEHH.

CBobogHOe nazieHre. Y CKopeHne cBOOOIHOTO A ICHHS.

KpuBonuHeitHoe  nBWKeHHEe. JIBM)KEHHWE  MATEpPUAIBHOM TOYKH IO
OKPYKHOCTHU C ITOCTOSTHHOW 10 MOJYJIFO CKOPOCTBIO. YTJIOBass CKOPOCTh, JTUHEHHAS
ckopocth. [lepron u wactora odpamienus. [LleHTpocTpemMuTensHOe yCKOpEHNe.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIHIAOMETP,
JBH>)KCHUE CHAPSOB, IIEMTHBIE U PEMCHHBIC TIEpEJadHn.

Jlemoncmpayuu

Mopenb cUCTEMBI OTCUETA, WIUTIOCTPALUSI KHUHEMAaTUYECKUX XapaKTEPUCTUK
JIBHOKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTRBE.

HabGnronenue nABM>KeHHs Tena, OpOILIEHHOTO MOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaICHHUS.

Hamnpaienue CKOpoCTH NpH IBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi



N3ydeHre HEPABHOMEPHOTO JBUKEHHUS C LEIBIO ONMPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, MOPOWJAECHHBIMH TEJIOM 34
MOCJIEAOBATEIbHBIE PAaBHBIE TPOMEKYTKHM BPEMEHH IMpPU PABHOYCKOPEHHOM
JIBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne nBUKEHUS IapUKa B BA3KOU KUJIKOCTH.

N3ydyenue aBuxKeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['amumnesa. IlepBwiii  3akoH  HeroToHa.
NHepunalibHbIe CUCTEMBI OTCUCTA.

Macca Ttena. Cuna. [Ipuniun cynepno3uinuu cui. Bropoit 3akon HproToHa
JUJIs MaTepuaabHOM TOUKU. TpeTuil 3akoH HproToHA 119 MaTepHaIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsokectu. IlepBas Kocmuueckas
CKOPOCTb.

Cuua ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (Mokosi, CKoJib>keHus1, kaueHus). Cuna tpenust. Cyxoe
TpeHue. Cusa TpeHUs: CKOJIbXKEHUs U cuia TpeHusa nokos. KospduureHt tpenus.
Cuiia conpoTUBIIEHUS MTPU IBUXKEHUU TEJa B KUIKOCTH WIIU ra3e.

[TocTynarensHOE U BpalaTeIbHOE JBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OcH BpaueHus. [lnedo cunbl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHHUE: IOJIIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aMMOJIECTBYIOIIUX TET.

Bropoii 3akox HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Je(hOpMaIIiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

CpaBHEeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBust paBHOBECHs TBEPAOTO Tesia. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyenue nBuxeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOMIMX B IMPYKUHE U
pe3uHOBOM 00pa3siie, OT ux aedopMariuu.

HccnenoBanre ycloBUM paBHOBECHUS TBEPAOrO Tela, HUMEIOIIETO OCh
BpALLCHUS.



Tema 3. 3akonvl coxpanenus é Mmexanuke

NMmiynbc MarepuasbHOM TOYKM (Tella), CUCTEMbl MaTEPHANbHBIX TOYEK.
NMnynec cuiibl M1 U3MEHEHHWE HMIYJbCa TeNla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprus MaTepuaibHOW TOYKU. TeopemMa 00 H3MEHEHHUH
KUHETHUYECKOW SHEPTHH.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus YIPYTo
neopMUpPOBaHHONW  TIpyKWHBI.  [loTeHIManpHAs  SHEprus Teila  BOJIU3HM
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHIMalbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTECHIMAIBHBIX CHUJI C W3MEHEHHEM MEXAaHWYECKOW SHEPrUU CHUCTEMBI TElL
3aKOH COXpAaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBAa M MPAKTUUYECKOE MPUMEHEHME: BOJIOMET, KOIEp,
MPY>KUHHBIN MUCTOJIET, TBHKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa NOTEHUUATBLHON SHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHue aOCOMIOTHO HEYNPYroro yjaapa C MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanne cBS3u padOTHI CHIIbI ¢ M3MEHEHHEM MEXaHHMYEeCKOW IHEpruu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paszgea 3. MouiekyisipHasi pUM3HMKa M TEPMOAUHAMHMKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIC TIOJIOKEHHSI MOJICKYJIPHO-KUHETUYECKOW TEOPUU M MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. udbdysus. Xapaktep ABUKEHUS U
B3aUMOJCHCTBUS YaCTULl BewlecTBa. MoJenn CTpPOCHUS Ta30B, KUIKOCTEU H
TBEPBIX TeN U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemectBa. [loctostHaas ABoraspo.

TennoBoe paBHoBecue. Temmeparypa u e¢ usmepenue. Illkana Temneparyp
Llenbcus.

Mopens  upeanbHOoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHUYECKOW TEOpUHU HJeaqbHOro rasa. AOCONIOTHas TeMIiiepaTypa Kak Mepa
CpPEIHEN KHWHETHMYECKOM SHEPrud TEIUIOBOrO JBWKEHHMS dactul] rasza. l[llkama
temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MeHneneesa—Knamnenpona.
3akon JlanpToHa. M30mpoiiecchl B HACAIBHOM ra3e C MOCTOSSHHBIM KOJWYECTBOM



BelecTBa. ['paduueckoe mnpeacTaBieHUE HU3OIMPOILIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE. TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHME BEIIECTBa, (poTorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHECHHUIA.

OnbiThl 10 MUY PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OMBbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIENCTBHA.

Mopens, HILTIOCTPUPYIOLIAs TPUPOTY AABICHUS ra3a Ha CTEHKH COCYya.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HJCAIIBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomsl

OnpeneneHue Macchl BO3/AyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpPEHUU
o0bEeMa KOMHATHI, aBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTY MEXTY MTapaMEeTPAMHU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepMoauHamMuueckass cucremMa. BHYTpEHHsISI dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIocOObI ¢ n3MeHenus. KoanuectBo Temnotel U paboTta. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HMAEAJIbHOro  rasza.  Buuael  Temionepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IyYeHUE. Y]IeJbHas TEIIOEMKOCTh BEIIECTBA.
KosnuecTBO TEIIOTHI pU TEILIONEpeaaye.

[lonarue 006 anuabatHoM mporecce. IlepBhIf 3aKOH TEPMOJAMHAMUKH.
[IpumeHneHnue mepBOro 3aKOoHA TEPMOAMHAMHUKUA K u3omporieccaM. I 'paduueckas
WHTEpHIpeTanus paboThl rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpatumMocTh Mpo1ieccoB B IPUPO/IE.

TennoBble  MamwmHbl.  [IpuHIUNBI ~ OEHCTBUS ~ TEIJIOBBIX  MalllWH.
[IpeoOpazoBanusi HHEPrHMM B TEIUIOBBIX MammHax. KoadduiueHt mnosie3Horo
nerictBus TeruioBoi MamuHbl. [ukn KapHo u ero kodpduiuueHT mosie3Horo
JENUCTBUS. DKOJIOTHYECKHUE MPOOJIEMBI TETUIODHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTPEHHEH SHEpruu Tejla NpPU COBEPLICHUH DPAOOTHI: BBLIET
npoOKK u3 OYTBUIKM TOJ JCHCTBHEM CKaTOTO BO3AyXa, HarpeBaHue sdupa B
JATYHHOHU TpyOKe IyTEM TpeHHUs (BHIEOAEMOHCTpALU).

W3MeHeHne BHYTPEHHEN SHEpTUM (TEMIIEpaTyphl) TeNa MPH TEIIoNnepeaye.

OnbIT 1O aauabaTHOMY paCHIMPEHHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mojenu mapoBoii TypOHHBI, ABUTaTENsI BHYTPEHHETO CrOPaHUsl, pEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcanus. VMcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacellleHHBIM nap. YaenpHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUS.

TBepaoe teno. Kpucrammmueckue u amoppHbie Tesa. AHU30TPOIHS CBOMCTB
kpucrawioB. JKunkue kpuctamibsl. CoBpemeHHble Marepuaibl. IlnaBneHue u
KpUCTaJUIM3alus. Y eJbHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHHe TemI0BOro OanaHca.

TexHu4ecKue yCTpPOHWCTBA M NPAKTHYECKOE IPUMEHEHUE: TUIPOMETP H
MICUXPOMETP, KaIOPUMETP, TEXHOJOTUU TOJYyYEHUsS] COBPEMEHHBIX MAaTE€pUasoOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIICHHBIX APOB.

Kunenue npyu NnOHM>XKEHHOM JaBJICHUU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHus 1 IUIaBJICHUS! KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHre OTHOCUTENbHOM BIQXKHOCTH BO3yXa.

Paznen 4. DjaekTpoauHAMMKA

Tema 1. dnexkmpocmamuka

DnekTpu3anusi Tel. JJNEKTpUYeCKud 3apsia. [Ba BuIa »IEKTPUYECKHX
3apsAa0B. IIpOBOOHUKH, IMAIEKTPUKA M IOJYNPOBOJHHMKH. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO0 3apsija.

BszaumopneiictBue 3aps10B. 3akoH Kynona. ToueuHblid 3JIEKTpUYECKHUNA 3apsil.
Onexkrpuueckoe mnone. Hampspk€HHOCTh  dnexkTpudeckoro nosid.  ITpuHnmn
CYNEPNO3ULIANA INEKTPUUECKUX MOoJIel. JIMHUM HanpsyKEHHOCTH 3JEKTPUYECKOro
HOJIS.



PaGora cun  anekrpocratnueckoro  moisa.  I[lorenmuman.  Pa3HocTh
MOTCHIMAJIOB. [IpOBOJHUKA UM JHUAJIEKTPUKKM B DJIEKTPOCTATUYECKOM TIOJIE.
Jlvanexkrprdyeckast MPOHUIAEMOCTb.

DnekTpoeMKOoCcTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, JJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN aIIapar, CTPyUHBIM HPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLNI IEUCTBUSA dIIEKTPOMETPA.

B3auMopericTBrE HAAIEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TElL.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaThuecKas 3aluTa.

JIA3JIEKTPUKHU B JIEKTPOCTATUIECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTopa OT IUIOLIAId
IJIACTUH, PACCTOSIHUS M€Ky HUMU U TUIJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomsi

N3mepeHne 31eKTpOEMKOCTH KOHAEHCaTopa.

Tema 2. Ilocmoannstii 3.1ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOSIHHBIN TOK.

Hanpsxenne. 3akon Oma Ju1s ydacTKa LElu.

DNEKTPUYECKOE COMPOTUBJICHUE. Y IEJIbBHOE COINPOTUBIICHHE BEIECTBA.
[locnenoBaTenpHOE, NapAILIETBHOE, CMEIIAHHOE COETMHEHUE ITPOBOTHUKOB.

PaGota oanektpuueckoro Toka. 3akoH JDkoyms—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIa U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHUKA TOKA.
3akoHn Oma JiJ1s1 OJTHOM (3aMKHYTOM) yieKTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

DJIeKTpOHHAs ~ MPOBOJAMMOCTb  TBEPJBIX  METAJJIOB.  3aBHUCHUMOCTH
COINIPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTD.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 MpUMECHAas MPOBOJAUMOCTD
noJIynpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomynmpoBogHUKOBEIE IPUOOPHI.

OJIEKTPUYECKUI TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIIEKTPOJINTUYECKAS JUCCOLUALINS. DIEKTPOIIH3.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSTEIbHbBIN
pa3psaa. Monuus. [Lnazma.



TexHuueckue yCTpOWCTBA UM MPAKTHYECKOE MPUMEHEHUE: aMIepMeTp,
BOJBTMETP, PEOCTaT, HMCTOYHHUKUM TOKA, DJIEKTPOHArpeBaTelbHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP COTPOTHUBIICHUS, BAKYYMHBIN IO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYINPOBOTHUKOBBIN MO/, rajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS UWIMHAPUYECKUX TMPOBOJAHUKOB OT JIJIUHBI,
IO TIOTIEPEYHOr0 CEUEHHUs U MaTepHalia.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHue BIEKTPOABWKYIIEH cuiibl. KoOpoTkoe 3aMblKaHUE
raJIbBAaHUYECKOTO DJIEMEHTA U OIICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUS METAJLIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psia U NpOBOJUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3ydyeHue cMeaHHoro COeAMHEHUS pE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYIIEH CUITBI UCTOYHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue a5ekTpoiumsa.

MexknpeaMeTHbie CBSI3H

N3ydyenue kypca ¢puszuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YU4ETOM COJEPIKATEINbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKU,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBIE C WU3YYEHHUEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, TUMore3a, (uU3MYecKass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEITh, H3MEPEHUE.

Mamemamuxa: peuieHHe CHUCTEMbl ypaBHEHWH, JIMHEHHas (QyHKIus,
napaboia, runepOosa, ux rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX TIPOSKIIMHN HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanndyeckoe IBWKEHHE B JKUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH >KUBBIX OPTaHU3MOB (BHIIbI TEILJIONEpEadyn, TETUIOBOE PABHOBECHE),
IEKTPUUECKUE SBJICHUS B KUBOI MPUPOJIC.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TeJ, >KUIKOCTEH U
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS IUCCOIMALIUS,
rajibBaHUKa.

I'eoepaghus: BAaXXHOCTb BO31lyXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonozcus.: npeoOpa3oBaHHUE IBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHHS B TEXHUKE, MOJIIUIHUKN, HUCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYTU€), JIBUTATEb BHYTPEHHETO
CropaHusi, mapoBas TypOrWHa, OBITOBON XOJOIUIHHUK, KOHIUITHOHED, TEXHOJIOTHH
MOJIYYEHUSI COBPEMEHHBIX MATEpUAIOB, B TOM 4YHCIE HAHOMATEpPUAJIOB, H
HAHOTEXHOJIOTHH, 3JEKTPOCTATHUECKAas 3allUTa, 3a3€MIJICHHE AIIEKTPONPUOOpPOB,

KCEPOKC, CTPYWHBIH IIPUHTED, ANEKTPOHATPEBATEIbHBIE npuoOOpkI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, FaIbBaHUKA.
11 KJIACC

Paznen 4. DinekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMazZHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHL.  B3aMMOJENCTBUE  IIOCTOSAHHBIX  MAarHUTOB.
MarautHoe mnose. Bektop wmarHutHOW wuHAyKUuW. [IpuHumn cynepro3uuuu
MAarHuTHbIX NoJied. JIMHUM MarHUTHOW WMHAYKUMHU. KapTuHa NUHUN MarHUTHOW
WHIYKIAH TOJISI TOCTOSTHHBIX MArHUTOB.

MarauTHOe TMOJ€ MNPOBOJHMKA C TOKOM. KapThuHa JnWMHHMA WHIYKUUAH
MAarHUTHOTO TOJSI JJIMHHOTO NPSIMOTO IMPOBOJHUKA W 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KAaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzauMmoaencTeiue npoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MO1yJib ¥ HallpaBJICHHE.

Cuna Jlopennia, e¢ MoayJib M HanpaBjeHue. J[BrkeHue 3apss)KeHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosze. Pabota cuibl Jlopenua.

SIBeHne ANEKTpOMAarHWTHOM WHAYKUHMHM. [IOTOK BEKkTOpa MAarHUTHOU
WHIYKOUHU. OJIEKTPOABWXKYILAs CHJIA HMHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Oapanes.

BuxpeBoe »lEKTpUYECKOE MoJie. IDJIEKTPOABMKYIIAS CHJIA WHAYKIUH B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTh. SIBIEHME CAMOMHIYKIMU. OJEKTPOABIXKYILAS  CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHndecknue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIE
MArHUThI, D3JICKTPOMArHUThI, JJEKTPOJABUTATENIb, YCKOPHUTEIU 3JIEMEHTapHBIX
YacTULl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKUUMYA MAarHUTHOTO MOJIA.



B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHNE >IIEKTPOMArHUTHOW HHAYKIUU.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHECHHUS
MAarHUTHOTO TIOTOKA.

SIBreHHE CAMOUHAYKIIWH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3ydeHre MarHUTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue NeMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHIYKITUU.

Paszgeu S. KoJsieOanust M BOJITHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KoOJieOaHUSI.
[Mapmonunueckue kosiebanusi. Ilepuona, yvacrora, ammiutyga u (aza KoJieOaHUM.
[IpyvHHBIN MaATHUK. MaTeMaTUYeCKUN MAasTHUK. Y PaBHEHUE TapMOHUYECKUX
koJiebanuid. [IpeBpailieHre SHEPTur MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiit  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJEOaHUS B
UJCaIbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHUYEeCKUMU U
AJIEKTPOMArHUTHBIMHU  KoJieOaHusiMu. Dopmyna Tomcona. 3aKkoH COXpaHEHUS
OHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxawmmx KojeOaHUsX. BeIHYyKICeHHbIE MEXaHUYECKHE
KoJiebanus. Pezonanc. BeiHYK/IeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS.

[lepemennbii TOK. CHUHYyCOMJAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIUTYAHOE M JICHCTBYIOLEE 3HAYEHUE CHJIbI TOKA U
HaIpsDKCHUS.

Tpancpopmarop. IIpon3BoacTBo, nepenaya U NOTPEOJICHUE DIEKTPUUECKOM
SHEPIruM. DKOJOTMYECKHE PUCKU MPH MPOU3BOACTBE 3JeKTposHepruu. Kymbrypa
WCIIOJIB30BaHUs YJICKTPOIHEPTUH B TIOBCETHEBHOM YKU3HH.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOaTeIbHOM CHCTEMbl (TIPYKUHHBIN WA
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaronuyx KojaeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHHIA.

Hab6nronenue pe3oHanca.

CBOOOHBIE JIEKTPOMAarHUTHBIE KOJICOaHUSI.



OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsHKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHanc mnpu TOCIETOBATENBHOM COEOUHEHUM PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU Y KOHJIEHCATOpA.

Mogenb IMHUY 3JIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomsi

HccnenoBanrie 3aBUCUMOCTU MEPUOAA MaJbIX KOJeOaHMWM Tpy3a HA HUTHU OT
JUIMHBI HUTU U Macchl Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJEI0BATENBHO
COCIMHCHHBIX KOHAEHCATOPA, KaTYIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 3,1eKmMpoOMaZHUMHbIE 60JIHbL

Mexanuueckue BOJIHBI, YCJIOBUsL pacnpoctpanHeHus. Ilepuon. CkopocTb
paclpoCTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOAOJIBHBIE BOJHBI.
WuTtepdepenius u nudpakius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBHUSL U3TYyYEHHS DJIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarauTHoil BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, MPEIOMIICHHUE, MOoJisipu3anus, audpaxius,
unTepdepenus. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [[puMeHEeHUE AJEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3MU U TEIEBUACHUS. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUAarHOCTUKAa B TEXHUKE WU MEAMIIMHE, pajaap,
paaNoNPUEMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBYU-neun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U TPOOJIBHBIX BOJH.

Konebmromeecs Teno Kak MCTOYHHK 3BYKA.

Hab6nronenune oTpakeHus v MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenune naTepdepeHinm u U pakiiuu MEXaHMIeCKUX BOJTH.

3BYKOBO pE30HAHC.

HaGnronenue cBsS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJIOH U
Y4aCTOTON KOJIeOaHMIA.

UccnenoBanre  CBOMCTB ~ 3JIGKTPOMArHUTHBIX  BOJIH: OTPAKEHHUE,
MpesIoMJICHUE, MOJIsIpU3aus, AUPpaKus, THTEPPEPEHIIHS.

Tema 3. Onmuka

['eomerpuueckass ontuka. I[IpsMomMHENHOE pacnpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBera. ToueuHbIN UCTOYHUK CBETA.



OTtpaxkeHue cBera. 3aKOHBI oTpaxxeHusi ceeta. [locTpoeHue n3oOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MIPEJIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oOTpakeHue. IIpeAenbHBI Yros IOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CloxHbIi coctaB 6enoro ceera. L[Ber.

CobOuparormie ¥ paccedWBaroniue JuH3bL. ToHKas muH3a. DOKycHOE
pacCTOSIHME W ONTHYECKas CHila TOHKOW JMH3bL. llocTpoeHne wm300pakeHui B
COOUpAIOIMX U PaCCEUBAIOIIUX JIMH3aX. PopMyia TOHKOW JIMH3bI. YBEIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. WHtepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMONEHUS MaKCUMyMOB W MHUHUMYMOB B HWHTEPQEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. Judpakinuonnas pemerka. YciaoBUE HaOMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TMpW TMAJCHUM MOHOXPOMATHYECKOTrO CBE€Ta Ha
TU(GPAKIUOHHYIO PEIICTKY.

[Tonapu3zanus cBera.

TexHuueckre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma,
doToamnmapar, MPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIICTKA, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHUE U IPEJIOMIICHHE CBETA.
OnTuyeckue mpruoopHI.

[TonHOEe BHyTpeHHEE OTpakeHne. Mozienb CBETOBOA.

HccnenoBannie cBOWCTB U300paKEHUH B JIMH3AX.

Mopenu MUKpOCKoIia, TeJIecKomna.

Hab6mronenne naTepdepeHIin CBETa.

Hab6mronenune nudpakmum ceera.

HaOmronenue nucnepcuu ceera.

[TonyueHue ciekTpa ¢ TOMOUIBLIO PU3MBI.

[Tonydyenue cekTpa ¢ mOMOIIbIO AUPPAKIUOHHON PEHICTKH.

HabOmronenne nosipusaiiuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

W3mepeHune nokazaresns NpeaoMIEHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HabGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CrIENMAIbHON TEOPUHA OTHOCUTEIBHOCTH



['panuipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIICLIMAJIbHOW TEOPUM OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU U COKpPAILCHUE
JITAHEL.

BHCpFI/I}I U UMITYJIbC pGHHTHBHCTCKOﬁ YaCTHUIIBI.

CBs13b Macchl C BHCPFI/ICﬁ H UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTUIIbI. 9H€pFH}I
IIOKOAI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmol K6AHM OGO ONMUKU
®otonsl. opmyna [1naHnka cBsi3u 3HEpruM POTOHA C €0 YaCTOTOW. DHEPrus
U UMITyJIbC (POTOHA.
OTtkpoiThe u uccnenoBanue poroddpdexra. OnwiTel A. I'. CtoseToBa. 3aK0oHbBI

doToapdekra. YpaBHenune OiHIITelHA 11 Portodddekra. «KpacHas rpaHuUIa
dbororddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOe IEHUCTBHE CBETA.

TexHuueckue yCTpOMCTBA W MPAKTUUECKOE MpPUMEHEHUEe: (POTOIIEMEHT,
dboTonaTuMK, COTHEUHAs OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(d(PeKT HAa YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHEro Gporodddekra.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pezepdopna mo paccesHuro o -4acTHII.
Ilmanerapnas mozens aroma. Iloctymatel bopa. M3inyuyeHue u MOTJIOLIEHUE
(GOTOHOB TIpHM TIEpeXoje aToMa C OJHOTO YPOBHS DHEPruv Ha Apyroul. Bumbl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOAOPOA.

BosnoBeie cBoiicTBa yactull. Bosnbsl ne bpoinis. KopnyckynispHO-BOITHOBOM
JTyaJIn3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHn4ecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopaa.

OmnpeneneHue JIMHBI BOJIHBI Ja3epa.

HabGmronenue nmHelyaThiX CIEKTPOB U3TyUEHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Habnronenue JIMHeHyaToro CeKTpa.

Tema 3. Amomnoe s20po

OKCIEpUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpOeHUs snapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompemeneHWIo  cocTaBa
paauoakTuBHOTO wu3nMydeHusi. CBoiictBa anbda-, Oera-, ramMma-u3IydeHUs.
Biusitnue paainoakTHBHOCTH Ha YKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykionHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbbda-pacnag. ONEKTpOHHBIM U TMO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [edekT maccsl siapa.

SnepHble peakuuu. JleneHue u CUHTES sIep.

SAnepuwiii peaktop. TepmosiepHbiii cuHTe3. IIpobOieMbl M TMEpPCIEKTHBBI
AJIEPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI SIICPHON SHEPIETUKH.

DiieMeHTapHble YacTllbl. OTKPBITHE NO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIIHU JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOICHCTBUSA. EAMHCTBO u3nyeckoi KapTUHBI MHpA.

TexHuyeckue yCcTpouCTBa U MPAKTUYECKOE NMPUMEHEHHE: NO3UMETP, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUeTUMK MOHU3UPYIOIIUX YaCTHIL.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

HccnenoBanue TPEKOB YacTHI] (110 TOTOBBIM (pOoTOrpadusim).

Pa3znea 8. JiieMeHTHI ACTPOHOMHUU U aCTPOPU3MKH

Otanbl pa3BUTHS acTpOHOMHUHM. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé3maHoro neba. CosBe3mms, SpKUE 3BE3/bl, IIAHETHI, UX BHUIUMOC
JBH>KCHUE.

CoJsiHeuHas cucrema.

Connrne. ConHeuHass akTUBHOCTh. McrtouHuk sHepruu CojiHIIA W 3BE3.
3BE3/bl, UX OCHOBHBIE XapaKTEpHUCTHKU. Jluarpamma «CHEKTpajbHbIM KIllacCc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IMOCJIEAOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3J TJIABHOM TMOCJIEAOBATEIILHOCTU. BHYTpEeHHEE CTpOEHHE
3Be311. COBpEMEHHBIE MPENICTABICHUS O MPOUCXOKACHUH U »Botounu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3/I.

Muineunsiii [Tyte — Hama I'anaktuka. [lonoxxenue u nBuwkenue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagroranaktuku u kBazapsl. UEpHBIE IBIPBI B sApax
rajakTHK.



Bcenennas. Pacumipenue Beenennoit. 3akon Xab60ma. Pa3zberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnast ctpykrypa Beenennoii. MetaranakTuka.

Hepemiennsie mpo0aemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HabGnroneHus: HeBOOPYKECHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH ISl ONIPEAEIICHHS TIOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usi CeBEpHOIo MOMyIIApUS U APKHUE 3BE3/IbI.

HaGmronenus B Teneckon JlyHasl, mianer, Mieunoro [TyTu.

O6o0maroniee MOBTOPEeHUE

Ponr Qusuku u acTpoHOMHMHM B HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
COLIMAJIbHON M 3TUYECKON cdepax NesTEIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKHU
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTHUHE MHpPA, pOJib (PM3HUUYECKOU TEOPUU
B (QOpMHUPOBAHMM TMPEACTABICHUN O (U3NUECKOM KapTUHE MHpPA, MECTO
(bu3MYeCcKOl KapTUHBI MUpPa B OOIIEM psIly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
YUYETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBA3EH C KypCaMM MATEMaTUKH,
OMOJOrMU, XUMUH, reorpaduu ¥ TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBA3aHHBIE C U3YYEHHUEM METOJIOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbI (akT, TUmore3a, (U3MYecKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(YHKUHMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U MX MPOEKIUU HA OCHU KOOPAUHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (DPYHKIUNA, TpPU3HAKU TMOJA0OUS TPEYroJIbHUKOB,
OTIpeJIeIICHHE TUIOIAIN TIOCKUX (PUryp u 06bema Ted.

buonoecus: snextpuueckue SBIEHUS B KUBOW MpPUPOJE, KoyieOaTeabHbIC
JIBUKEHHS B KUBOU MPUPOJE, ONITHUYECKUE SBJICHUS B KUBOU MPUPOLE, ICUCTBUE
paananyy Ha )KUBbIE OPraHU3MBl.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJ, KpPUCTAINIMUECKas CTPYKTYpa TBEPbIX
TeJI, MEXaHW3Mbl O0Opa30BaHMS KPUCTAUIMYECKOW PEIICTKH, CIEKTPaIbHBIHI
aHaJu3.

l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
(boTOoChEMKa 3eMHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIIETPSICEHUM.

Texnonoeusa: JHWHUM DIEKTPONEPENAd, TEHEPATOpP IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA II€Yb, pajap, PaguONPUEMHHUK, TEJIEBU30D,



anteHHa, TenedgoH, CBY-meuyb, MpOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapes.
INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS yueOHOro npeamera «dusnka» T0IKHbI
OTpakaTb TOTOBHOCTh U CIOCOOHOCTh OOYYarOHIMXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPCHHEHW TMO3HMIMEH JWYHOCTH, CHUCTEMOH I[EHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSM POCCHUHCKOro OOIIECTBA, PACUIMPEHHUE >KHU3HEHHOTO
OMbITA U ONBITA JIEITEIIBHOCTH B MPOLIECCE pPEeaau3allid OCHOBHBIX HAIMPABICHUMN
BOCIIUTATENBHOW ESATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMHPOBAHHOCTh TPAXKIAHCKON MO3ULMU 00YHaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOIO 00IIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETOBEUYECKMX T'YMAaHHCTHUYECKHX U
JNEMOKPATUYECKNUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B HMHTEpPECAX TPaXXIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABIICHUN B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJIEVCTBOBATH C COLMAIIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOMN AEATEIBHOCTH;

2)IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUAM
POCCHIMCKUX YUCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0O M IPUHUMATh OCO3HAHHBIE pEILICHUS,
OpHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JEeSITETbHOCTHA YUYCHOIO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUMUBOrO OyAyIIero;

4)3¢TeTH4eCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIFOUAs] 3CTETUKY HAy4HOT'O TBOPYECTBA,
npucyuero Gu3nYecKoil Hayke;

S)Tpy10BOro BOCIIMTAHMS:

MHTEpPEC K Pa3IudHbIM cepaM MpoPecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIaTh OCO3HAHHBII BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE ILJIAHBI,



TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPA30BAHUIO B 00JIACTH
(bu3MKHN Ha IPOTSKEHUH BCEH KU3HU;

6)3K0J10rH4eCKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh 3KOJIOTUYECKOM KYJIBTYypbl, OCO3HAaHUE IJI0OAIBHOTO
XapaKTepa SKOJOTMYECKUX MPOOIIEM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

paclIMpEHHE OIbITA JEATEIBHOCTH HKOJOTMYECKOM HaIlpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAaHUH 110 PU3UKE;

7)IeHHOCTH HAYYHOI'0 MIO3HAHMS:

Cc(OPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKH;

OCO3HAaHHWE LIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTH B IpoOLECCEe
u3ydeHus:  (U3MKA  OCYHIECTBJISATH  HPOEKTHYIO M HCCIEAO0BATENIbCKYIO
NEATENIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDBI
IMo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS
ba3oBble 1ornueckune aeiicTBMU:
CaMOCTOATENLHO  (OPMYJNIHMpPOBATh U aKTyaJU3UpoOBaTh  MpodiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
OTIPENENATh IENH JACSITCIBHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUH HX
JOCTHIKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTH W TIPOTUBOPEYHS B  PaccMaTPUBACMBIX
(U3UYECKUX SBICHUSIX;
pa3pabarpiBaTh IJIAaH PEIICHUS MPOOJEMBbI C YUETOM aHAIN3a UMEIOIIUXCS
MaTepHaTbHBIX U HEMAaTepUATbLHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIIFTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCIIEACTBUH NESITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEaTHBHOE MBIIIJICHUE TIPH PEIICHUH )KMU3HEHHBIX TTPOOJIEM.
Ba3oBble uccienoBare/bCKue 1eiiCTBUSA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH TOHSATHSMU M METOJAMH
(bu3nUeCcKO HAYKH;
BJIAJIETh HaBBIKAMU y4E€OHO-UCCIIEI0BATEIbCKOM U MTPOECKTHOU JEATEIBHOCTU
B o0yact (pu3uKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETEHOMY TTOUCKY
METO/IOB pelieHus 3ajay (U3HUYECKOro COJEP:KaHMs, MPUMEHEHUIO Pa3IMYHbIX
METO/IOB ITO3HAHUS,



BJIAQJE€Th BUAAMM JESATEIBHOCTH IO TIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALMY, TMPEOoOPa30BAaHUIO W TMPUMEHEHHIO B PA3JIWYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHCJIC TIPU CO3aHUN y4E€OHBIX MPOCKTOB B 00JACTH (PU3UKU;

BBISBJIATh IPUYMHHO-CIEJCTBEHHBIE CBA3M M aKTyaJUM3HpOBaTh 3ajauy,
BBIIBUTATh TUIOTE3y €€ pEIICHUs, HAXOAWUTh apryMEHThI Jisi JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UpPOBaTh TIOMYYCHHBIE B XOJA€ pEIICHUA 3aJaud  Pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOM
JeSITEIbHOCTH, B TOM YHCIIE TIPY U3Y4YEeHUU (PUBHKH,

JlaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIECHUBATh MPUOOPETEHHBIH OIBIT;

yMETb TIEPEHOCUTh 3HAaHUA MO (QU3UKE B TMPAKTUYECKYI0O 00IacTh
KHU3HEICATCIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00acTeil;

BBI/IBUTaTh HOBBIE UJIEH, IpeJlaraTb OPUTrMHAJIbHBIE [TOAX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHHUS.
Pa6ora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMH TMOJy4YeHHUS WH(pOpManuu (U3HUECKOTO COIACpIKAHUS H3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHAJM3,
CUCTEMAaTU3allUI0 U HHTEpIpeTalio WH(OOpPMALMK Pa3IMYHbIX BUIOB U (PopMm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMaLIUU;

UCIIONIb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHMKAI[MOHHBIX
TE€XHOJOTMH B PEUICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3al[MOHHBIX
3aad ¢ coOJoieHueM TpeOOBaHUM JPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, MpPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJIEp’KaHUS B PANIMYHBIX (QopmaTax ¢
y4€TOM Ha3Ha4YeHHs WH(GOPMAIIMU | IEJIEBON ayAUTOPHUU, BHIOUPAs ONTUMATHHYIO
dbopMy mpeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YUeOHbIe JeliCTBUS:

OCYIIECTBIATh OOIIEHWEe Ha ypokax (U3UKK © BO BHE-YPOUHOU
JeSITEIIbHOCTH;

pacrno3HaBaThb NPEANOCHUIKM  KOHQUIMKTHBIX CHUTyallud M cMsr4arhb
KOH(JIMKTHI;

pPa3BEpHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;



INOHMMATh M HCIIOJIb30BATh IPEUMYILECTBA KOMAaHIHON U MHAMBUAYaAJIbHOM
padoThI;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHI C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)JI0T0 YJeHa KOJUIEKTHBA,

OPUHUMATh I[€JId  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JAEUCTBUS IO €€ JOCTHKEHHUIO: COCTAaBJIATh IUIaH JIEWCTBUH,
pacnpenenarb poid C y4eTOM MHEHUH YYacTHHMKOB, OOCYKJaThb peE3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXXIOro Y4YaCTHUKAa KOMaHIbl B
o0 pe3ysabTaT no pa3padOTAHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh MJEU C TMO3ULUUU HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IMO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.
PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIE NeliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIFHO OCYILECTBISATh MO3HABATEIIbHYIO JEATENbHOCTh B 00JacTH
GU3MKK M aCTPOHOMHMH, BBISIBISATH NPOOJEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOATENBHO COCTABJISITh IJIAH PEUIEHUS PACUCTHBIX M KayeCTBEHHBIX
3aj]1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C yUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W MIPEANOUYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX PEANOYTEHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PELICHUE;

OLIEHUBATh PUOOPETCHHBIHN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TIPOSIBICHHUIO JSPYIUIIMA B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YNIBTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMHM  TO3HABATENbHON  pedeKCMH  KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIbHBIX MPOILECCOB, HMX PE3YJIbTATOB MU
OCHOBaHUII;

UCIOJIb30BaTh MPUEMbI pe(IIeKCUU ISl OLEHKU CUTYallud, BEIOOpA BEPHOTO
peLIeHHS;

YMETh OILIEHUBATh PUCKM W CBOEBPEMEHHO NPUHUMATh PELICHHS MO MX
CHU)KEHMUIO;



NPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHajJu3€ pe3yJbTaToB

NEATEIBHOCTH;

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTBl APYIMX MpPH aHaIU3€ pe3yIbTaTOB
NEATENIBHOCTH;

MPU3HABATH CBOEC MPABO U MPABO APYTUX HA OIMIKUOKH.

B mpouecce QOCTMKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS ITPOTrPaMMBbI
nmo ¢u3MKe IS YPOBHS CcpelHero oOiiero oOpa3oBaHUsA Y OOyYaromuXxcs
COBEPIIEHCTBYETCS SMOLMOHAJIbHBIN WHTEIUIEKT, IPEANOIAralo I
Cc(OPMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE AMOLIMOHATIBHOE
COCTOSIHUE, BUJETh HAIPABJICHUS Pa3BUTHS COOCTBEHHOM 3MOLIMOHAIBLHOMN Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMS, BKIIIOYAOIIETO CaMOKOHTPOJIb, YMEHUE IPUHHAMATh
OTBETCTBEHHOCTh 3@ CBOC IIOBEJCHHME, CIOCOOHOCTH aJalTUPOBAThC K
AMOIMOHAJILHBIM MU3MEHEHUSIM U TIPOSIBIISATh TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKIIOYAIOMIEH CTPEMIICHUE K JOCTHMIKEHHUIO LIEIN U
yCIIeXy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHUE JIEMCTBOBAaTbh HCXOJd M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSTHUE
JIpPYTUX, YYWUTBIBaTh €ro TNpPH OCYIIECTBIEHUU OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U pa3pemaTh KOHMIUKTHI.
HPEIMETHBIE PE3YJIBTATBI

10 KITACC

K koniy oOyuenuss B 10 kJjacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaKkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e JIEMOHCTPUPOBATH HAa TpPUMEpPax poJb U MecTo GU3NKKH B (HOPMUPOBAHHH
COBPEMEHHON HAy4YHOM KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIBHOCTH JIFOIEH;

e VUMTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (UIUYECKUX  MOJIETICH:
MaTepuaibHas TOYKAa, WHEPIIMAIbHAS CHCTEMa OTCYETa, aOCOJIOTHO TBEPJOE
TEN0, UICAbHBIA a3, MOJEIU CTPOCHHS ra3oB, >KHIKOCTEH M TBEPABIX TeET,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l TP pelieHun (HU3NYECKUX 3a/1a4;

e pacrno3HaBaTh (puzmyeckue sBJIEHUs (MPOLECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHHUSI BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJMHENHOE
JIBUKEHHE, CBOOOJHOE MaJeHUE TeJ, IBUKEHHE IO OKPY>KHOCTHU, HHEpIuS,
B3aumozeiicteue Ten, auddysus, OpOyHOBCKOE [BHIKEHHUE, CTPOCHHE



KUJIKOCTEH M TBEPIABIX TeJ, HM3MEHEHHe oO0beMa Tel IIPU HarpeBaHUU
(oxnaxxaeHuu), TEIUIOBOE pPAaBHOBECHE, MCHApEHHE, KOHJEHCAlus, IUIABJICHUE,
KpUCTaJIM3alus, KUIIEHUE, BIAXXHOCTb BO31yXa, IIOBBLIIMICHUE NABICHUA rasa
IIPU €r0 HArpeBaHWM B 3aKPBITOM COCYIE, CBA3b MEXAYy [apaMeTrpaMu
COCTOSIHUA T'a3a B U30IIPOLIECCaAX, DJICKTPU3ALM TEJl, B3aUMOIECUCTBUE 3apPsI0B;
ONKCHIBATh MEXAHUYECKOE JIBWKEHUE, HCIONb3ysd (PU3MUECKUE BEIMYMHBI:
KOOpIMHATa, IyTh, IMEPEMEIIECHUE, CKOPOCTb, YCKOPEHME, Macca Teja, Cuia,
UMITYJIbC T€JIa, KHHETUYECKAask SHEPI U, IOTEHIUAIbHAS DHEPIUsi, MEXaHUYECKas
paboTa, MexaHMYecKas MOUIIHOCTb, MpPU ONUCAHWU MPABUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICII KCIOJIb3YEMBIX BEJIMYMH, MUX OOO3HAYEHUS W €IUHUIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMH
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SIBIICHUS,
UCTOJNB3Ys. (U3MYECKHE BEIMYMHBL: JaBIIEHUE Traza, TeMIleparypa, CpeaHsis
KUHETUYECKAs JHEprus Xa0TUYECKOI0 JBUOKCHUA MOJIEKYJL,
CPEIHEKBAJAPATUYHASL CKOPOCTHh MOJIEKYJ, KOJWUYECTBO TEIUIOTHI, BHYTPECHHSAA
sHeprus, padora rasza, KOA(QOUIMEHT TMOJE3HOro JAEUCTBUS TEIJIOBOIO
JBUTATENs; IpPU ONHMCAHUU MPABWIBHO TPAaKTOBAaThb (PU3NYECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAUEHHS] M €IUHULbI, HAXOAUTHh (DOPMYIIbI,
CBSI3BIBAIOILUE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIUYUHAM;
ONMCBHIBATh M3YYEHHBIE DJIEKTPUYECKHE CBOWCTBA BEHIECTBA M DIIEKTPUYECKHE
sBJIeHUS (TPOIECChl), HCMONb3ysd (PUINUECKUE BEIMYMHBL: DSJIEKTPUUECKUN
3apsll, AJIEKTPUYECKOE TMOJIe, HAIpPSHKCHHOCTh MOJsA, IMOTEHIUal, Pa3HOCTb
NOTEHIMAJNIOB; MNpPU OINWCAHWU TPABWIBHO TPAaKTOBaTh (PUIMYECKUNA CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAYEHUS W €IUHUILbI; YKa3blBaTh (POPMYIIbI,
CBS3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMU BETMUYMHAMU;
aHaJIM3UPOBaTh (PU3WYECKUE TPOIECCHl U SBJICHHS, HCMONb3Yys (pusmyeckue
3aKOHbl W TMPUHLMIIBL: 3aKOH BcemupHoro Ttsarorenus, I, II u III 3akoHsI
HproToHa, 3aKOH COXpaHEHHUs MEXAHWYECKOM JHEPIUM, 3aKOH COXPaHECHUS
UMITYJIbCa,  NPUHLMII  CYNEPIO3ULUMHA  CWJI, [OPUHUWII  PAaBHOIPaBUsA
WHEPLHUAIBbHBIX CHUCTEM  OTCYETA, MOJIEKYJISPHO-KUHETHYECKYI0  TEOPHIO
CTPOCHMS BEILECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEIHEW KMHETHUYECKON DHEPIUU
TEIJIOBOTO ABMKEHUS MOJIEKYJ ¢ aOCOIIOTHON TeMIiepaTypoil, MepBbld 3aKOH
TEPMOJAMHAMUKHN, 3aKOH COXPAHEHHUs AJIEKTPUUYECKOro 3apsaa, 3akoH Kyiona,
NPUATOM pa3NUYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0o MaTeMaTHYeCKOe
BBIp@XEHHUE U yCIOBHS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIMIIBI ACHCTBUS MAllWH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh yCIOBUS HUX OE30MACHOTO  HCIIOJNB30BAHUA B
IIOBCETHEBHON KU3HU;



BBINIOJIHATh OKCIIEPUMEHTHI 10 MCCIEIOBAHUIO (PU3UYECKUX SIBICHUU W
MIPOIIECCOB C MCTOJIB30BAHUEM IMPSMBIX W KOCBEHHBIX W3MEPEHUM, TPH ITOM
dbopmyaupoBaTh MpobOJeMy/3amady W THIOTE3y YYeOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOrO0 000pYI0BaHHUS, MPOBOJIUTH OIBIT U
bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBIISITh NMPSAMbIE U KOCBEHHBIE M3MEPEHUs] (PU3NYECKUX BEJIMYWH, MPU
ATOM BBIOMPATh ONTUMAJIbHBIN CIIOCO0 M3MEPEHUsI U UCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOIPEIIHOCTEN H3MEPEHNN;

WCCIIEIOBATh  3aBUCUMOCTH  MEXIy  (puU3WYeCKMMH  BEITUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpPOBATh Pe3yIbTaThl MOJYYCHHON 3aBUCHUMOCTH (DH3WYECKUX BEIUYUH B
BU/IE TAOJIUII U TpaUKOB, JeNIaTh BHIBOBI IO pe3yibTaTaM HCCIIEIOBAHNUS;
coOJroaTh mpaBuia 0€30MacHOTO TpyJa MNP MPOBEICHUM HCCICIOBAHUM B
paMKax y4eOHOTro SKCIIEpUMEHTa, y4eOHO-MCCIIEOBATEIbCKON M MPOEKTHOMN
JESITEIbHOCTH C UCTIOJIB30BAHUEM M3MEPUTENBHBIX YCTPOHCTB U 1aO0OPaTOPHOTO
000py10BaHUS;

pemaTh pacu€THHIE 3a7a4l C SIBHO 33JIaHHOM (PM3HUECKOW MOJEIBIO, UCIONIb3YS
¢uznueckne 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajHM3a YCIOBHUS 3a/ladyd
BBIOMPATh (GU3HUECKYIO MOJIEIb, BBIICSATh (PU3NUECKUE BETUYUHBI U (DOPMYJIBI,
HEOOXOAMMBIC JIJIS ¢ PEIICHHS, TIPOBOIUTL PACUCThl U OIICHUBATH PEaTbHOCTh
MOJIYYCHHOTO 3HAYCHHS (PU3NUECKON BETMUNHBI

peraTh Ka4eCTBEHHBIC 3aJa4M: BBICTPAWBATH JIOTHUYECKH HEMPOTHBOPEUYHUBYIO
[ENOYKY PaCCYXJIEHUH C OMOpPON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nyecKue SBICHUS,

UCIIOJIB30BAaTh MPHU PEIIEHUU YYEOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIS TIOWCKA, CTPYKTYPUPOBAHUS, MHTCPIIPETAIIUN U MPEICTABICHUS
y4eOHOW W Hay4YHO-TIOMYJISIPHOW HMH(OpPMAIMU, TMOJTYYSCHHOW W3 Pa3TUIHBIX
WUCTOYHHUKOB, KPUTHYCCKH aHATM3UPOBATH MOTyIaeMyH0 HH(HOPMAITHIO;
MPUBOJUTH TMPUMEPHI BKIIAJAa POCCUMCKUX M 3apyOeKHBIX YUCHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCITOJIB30BaTh TCOPETHUCCKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOMN JKM3HM IS
oOecrieueHusi 0€30MACHOCTH TPU OOpalleHUH C MPUOOpaMHU U TEXHUYECKUMU
YCTpOWCTBaMM, JJII  COXpPAHEHUS  370POBbS U COONIOACHUS  HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpY>KAIOIIeH cpee;

paboTatb B TpPYIIE C BBHIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PA0OTYy TPYMIbl, PAMOHAIBHO PpaCHpPEAeNATh OO0S3aHHOCTU H
IUIAHUPOBATh  JESATENBHOCTH B  HECTAHJAPTHBIX CUTYyaIusX, aJeKBaTHO



OLICHMBATh  BKJAJ  Ka&XIOro M3 YYaCTHUKOB TIpPYNIbl B  pEIICHHE
paccMaTpUBaEMOU MPOOIIEMEI.
11KJIACC
K xonmy oOyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh C(POPMHUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUI:

e JIEMOHCTPUpPOBaThH Ha IMpUMEpax pojib U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAY4YHOM KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKU W
TEXHOJIOTUH, B MPAKTUYECKON AEATENBHOCTU JIOJIEH, LIETOCTHOCTh U €IMHCTBO
du3znUeCKOi KapTUHBI MUPA;

e YUUTHIBaTh T'PaHUIIbl IPUMEHEHUS U3YYEHHBIX (PU3NUYECKUX MOJENEH: TOUCUHBIH
ANEKTPUYECKUH 3apsill, JIyd CBETa, TOYEUYHBIM MCTOYHUK CBETA, siACpHAs MOJEIb
aToMa, HyKJIOHHAasi MOJIeJIb @aTOMHOTO si/ipa MpY PEelIeHNH PU3NUIECKUX 331a4;

e pacmno3HaBaTh (Pu3MUeCcKue SIBJICHUS (MPOIECCh]) U OOBSCHATH MX HAa OCHOBE
3aKOHOB  JJIGKTPOJAMHAMUKM U KBAaHTOBOM  (U3HMKHM:  DJIEKTPUYECKas
IPOBOJUMOCTH, TEINIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHUCTBHUS TOKA,
B3aUMOJICCTBME  MAarHUTOB,  B3JEKTPOMArHUTHAas  MHAYKLMS,  JICWCTBHE
MarHUTHOTO TMOJS Ha TPOBOJHUK C€ TOKOM MW JBWXKYLIMHCA 3apsf,
AJIEKTPOMAarHUTHbIE KOJICOAaHHWSI M BOJHBI, NPSIMOJMHEHHOE pacnpoCTpaHEHHUE
CBETa, OTpa)XeHHE, NpesoMJIeHUe, nHTepdepeHus, Tudpakuus 1 Mospu3aus
cBeTa, Aucrepcus cBera, (orosnexkrpuyeckuil agdext (porosrddekr), cBeToBOE
JaBJI€HUE, BOBHUKHOBEHUE JTMHEHYATOrO CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAS
Y UCKYCCTBEHHAsl PaJIHOAKTUBHOCTb;

e OIMCHIBATh M3YyYEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3JUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBICHUS (TPOIECCHl), MCHOb3Ys (PU3NUECKHE BETUYHHBI:
ANEKTPUYECKUI 3apsijl, CUjla TOKA, 3JIEKTPUYECKOE HAIPSHKEHHUE, JIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABUKYIAs CHia, paboTa TOKa,
UHAYKIMS MarHUTHOTO ToJid, cuia Ammepa, cwia JlopeHla, MHIYKTUBHOCTb
KAaTYLIKWA, DHEPTUs 3JIEKTPUUYECKOTO0 M MArHUTHOIO IOJEH, MEepUoJ M 4YacToTa
KojeOaHui B KoJieOaTeNbHOM KOHTYype, 3apsal M Ccujla TOKa B Ipolecce
TFapMOHHYECKHUX JJICKTPOMArHUTHBIX KoJieOaHuM, (POKyCHOe paccTosHuEe W
ONTHYECKasl CWJIA JIMH3bI, MPU ONUCAHWUU NPABUIBHO TPAKTOBATh (DU3NUYECKUU
CMBICIT HCHOJb3YEMbIX BEIUYMH, MX OOO3HAYEHUS M E€JUHUIbI, YKa3bIBaTh
(GopMyIibl, CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMU;

e OIMCHIBATh U3yUYEHHBIE KBAHTOBBIE SABJICHUS U MPOLIECCHI, UCIIONB3Ysl PU3NUECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI U 4acTOTa CBETA,
SHEPrus U UMMYJIbC (POTOHA, MEPUOJ MOJIypaclaja, SHEPTUs CBS3H ATOMHBIX
A7ep, IpU ONMKUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCTOIb3yEMbIX



BEJIMYMH, MX OOO3HAYEHUs M EAUHMIIbI, YKa3blBaTh (DOPMYIIbI, CBSI3bIBAIOLINE
JaHHYIO0 (PU3WYECKYI0 BETUYHMHY C JPYTHMMH BEJIMUYWHAMH, BBIUUCISATH 3HAYCHHE
(bU3UYECKOI BEIIMYNHBI,

aHAIM3UpOBaTh (HU3MYECKUE NPOLECChl W SBICHHUSA, HCIONb3YS (U3UUYECKUe
3aKOHBI U MPUHIMIBL: 3aKOH OMa, 3aKOHBI TTOCIIE0BATEILHOTO U MapauIeIbHOTO
COCJIMHEHUSI TPOBOJHMUKOB, 3aKoH Jlkoyns—JleHa, 3aKOH 3JIEKTPOMArHUTHOM
WHAYKIINH, 3aKOH MPSIMOJIUHEHHOTO pacpOCTPaHEHUs CBETA, 3aKOHBI OTPAXKCHHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHE DWHINTENHA 1 poTodaddexra,
3aKOH COXPAHEHUsl PHEPrUM, 3aKOH COXPAHEHUs UMITYJIbCA, 3aKOH COXPaHECHHUS
AIIEKTPUIECKOTO 3apsAa, 3aKOH COXpaHEHHs] MacCOBOTO 4YucIia, moctynatsl bopa,
3aKOH  paJUOaKTHBHOIO  pachaja, 0OpU 3TOM  pa3duyarh  CIOBECHYIO
(GopMyITUPOBKY 3aKOHA, €T0 MAaTEeMATUYECKOE BBIPAKECHUE U YCIOBUA (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OTIPE/ICTIATh HAINpaBJICHUE BEKTOPa MHIYKIMKA MArHUTHOTO TOJIS MPOBOJHUKA C
TOKOM, CUJIbl AMmniepa u cuiibl JlopeHua;

CTPOUTHh U ONMHUCHIBATH M300paKEHUE, CO3/AaBACMOE IJIOCKUM 3€pPKajioM, TOHKOM
JIMH30M;

BBIMOJHATh AKCHEPUMEHTHl IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUH U
MPOIIECCOB C MCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHH: TpPU STOM
dbopmynupoBath mpobiieMy/3agadyy M THUIOTE3y Y4YEOHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 00O0pYJOBaHMS, MPOBOJIUTH OMNBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYIIIECTBIISITh TPSIMbIE M KOCBEHHBIC HM3MEPEHUs (U3NYECKUX BEIMYUH, TPU
TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO M3MEPEHMsI M HCIOJIb30BaTh M3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN H3MEPEHHNN;

UCCIIEZIOBATh 3aBUCUMOCTH (DPM3MUYECKUX BEJIWYUH C HMCHOJIb30BAHUEM MPSMBIX
MU3MEPEHHIA: TPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATh PE3YJIbTaThI
MOJIYYCHHOM 3aBUCHUMOCTU (DM3MYECKUX BEJIMYMH B BUAC TaOIUIl U TPaPUKOB,
JieJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM MCCIIEJOBAHMUS;

coOmofaTh mpaBuia O€30MacHOro TpyJda MpH NPOBEACHUM HCCIEIOBAaHUN B
pamMKax y4eOHOTO OSKCIEpPHMEHTa, Y4eOHO-HCCIEA0BaTEIbCKOW W MPOEKTHOM
JCSTENHOCTU C HMCITIOh30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JTa0OPATOPHOTO
000py10BaHUS;

peliaTh pacueTHhIC 33Ja4u C SABHO 3a/laHHON (PM3UYECKON MOJENbI0, UCTIOIb3YS
(du3nYecKue 3aKOHbI U MIPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7aul BbIOUPATh
(GuU3NYECKyI0 MOJEb, BBIACHATh (PU3WYECKUE BEIMUYMHBI U (POPMYIIBL,
HEOOXOUMBbIE JJISI €¢ PEIICHHs], IPOBOJIUTh PacyeThl U OLICHUBATh PEATbHOCTh
MOJIy4YE€HHOTO 3HAYEHUS duznueckoit BEJIMYUHBL



pemaTh KaueCTBEHHbIE 3a/1aud: BBICTPAWBATHh JIOTMYECKH HENPOTHUBOPEUYUBYIO
LENIOYKY PACCYXKJECHUW C ONOpPOM HA HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nIecKue SIBICHUS;

UCIIOJIb30BaTh MPHU PEHICHUH Y4eOHBIX 3ajad COBpeMEHHbIe HHGOpPMAIIMOHHBIE
TEXHOJIOTUU JIJI1 MOUCKA, CTPYKTYPUPOBAHUS, UHTEPHpPETAIMU U MPEACTABICHUS
y4eOHOH UM HAyYHO-NOMYJISIpHOW WHMOpPMAIMK, MOJYYEHHON U3 pa3IudyHbIX
WCTOYHHUKOB, KPUTHYCCKH aHATM3UPOBATH MMOTydaeMyr0 HH(OPMAIIHIO;

OOBSCHATHh MPUHIIMIBI EHCTBHUS MAIWH, TPUOOPOB M TEXHUUYECKHX YCTPOUCTB,
pasnuyaTh YCIOBHUS UX 0€30M1aCHOTO MCIOJIb30BaHUS B TOBCEAHEBHOM KU3HU;
MPUBOJUTH TMPUMEPHI BKJIaJla POCCUMCKUX W 3apyOeKHBIX YUCHBIX-(U3MKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETHUYECKUE 3HAHUSI MO (PU3UKE B TMOBCEIHEBHOM >KU3HU IS
oOecrieueHusi 0€30MAaCHOCTH TPU OOpallleHHH C NpUOOpaMH M TEXHUUECKHUMHU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 3JI0POBBS U COOJIIOJICHUS HOPM SKOJOTHYECKOIO
MOBEJICHHS B OKPY>KalOIlIEH Cpefie;

paboTaTh B IPYIINE C BHIMOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJICH, MJIAHUPOBATH
paboTy TpymIbl, palUMOHAIBLHO paclpenesiTh OOS3aHHOCTH U IJIAHUPOBATH
JEATEIbHOCTh B HECTAaHIAPTHBIX CHUTYallMsIX, aJ€KBaTHO OIIEHUBATh BKJIaj
KOKJIOTO W3 YYACTHHUKOB TPYIIIBI B PEIICHHE pacCMaTpUBaeMON MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB JJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesioB U TeM KonTpoabhbie IpakTH4eckne
n/n Bcero o0pa3oBaTeJibHbIE
NMPOrpaMMbI padoThI padoThI
pecypchl
Pazaen 1.OU3UKA U METO/Ibl HAYUHOI'O IIO3HAHUS
L1 dusnka 1 METOIBI ) Bubaunoreka [IOK
' HAYYHOTO MO3HAHHSI https://m.edsoo.ru/7f41bf72
HUroro no pazneny 2
Pazaen 2.MEXAHUKA
21 K « 5 Bbubnuorexa LJOK
' fHeMatiLa https://m.edsoo.ru/7f41bf72
bubnuoreka ITOK
2.2 7
Flunanitka https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUS B 6 | | bubanorexa LIOK
' MeXaHUKe https://m.edsoo.ru/7f41bf72
HUroro mo pazaeny 18
Pazagen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA
o
3.1 M(C)JI:IIZI]:B;H HO 9 1 bubanorexa [OK
) P . https://m.edsoo.ru/7f41bf72
KHHETUYIECKOH TEOPUHU
39 OCHOBBI 10 | bubmmotexa I[JOK
’ TEPMOIMHAMUKH https://m.edsoo.ru/7f41bf72
A
33 coFcP;eor:}T::Ize €CTBa 5 bubamorexa LIOK
’ B ’ https://m.edsoo.ru/7f41bf72
Da30Bbl€ IIEPEXO/BL
Wroro no pazneny 24
Paznea 4.9JIEKTPOJUHAMMNKA
bubnuoteka ITOK
4.1 1 1
TeKTpoCTATIKA 0 https://m.edsoo.ru/7f41bf72
IlocTosiHHBII
49 3JIEKTPUUECKUN TOK. 12 | Bubmuorexa [JOK
’ Toku B pasnu4IHbIX https://m.edsoo.ru/7f41bf72
cpenax
Htoro no pasneny 22
PesepBHoe Bpemst 2
OBLIEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

Ne HaumeHoBaHue pa3iejioB U TEM

KoanuecTBo yacoB

JiieKkTpoHHBbIe (LU POBLIE)

KonrpoabHbie MpakTHUeckne
n/n MPOTrPaMMBbI Bcero o0pa3oBaTesibHbIE pecypchl
paboThl paboThl
Paznen 1.9JIEKTPOJJUHAMHUKA
11 MarsuTtHoe noie. DIeKTPOMarHUTHAS 1 1 3 Bubmorexa LJOK
) MHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Paznen 2.KOJEBAHUSA U BOJIHbI
)1 MexaHuueckue U 3JIEKTPOMarHuTHbIE 9 | bubnuorexa LIOK
' KoneOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHndeckue U 3JIeKTPOMarHUTHbIE 5 | Bbubmnotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubauoreka IIOK
23 Onrinia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pasgen 3.0CHOBBI CHIELIMAJIBHOM TEOPUM OTHOCHUTEJIbHOCTH
31 OCHOBBI crienuanbHON Teopun 4 | bubauoreka IIOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 3 . 6 bubnuoreka [JOK
' HICMCHTbL KBATTOBOI OITTHEH https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
4.2 C 4
1pociiie atoma https://m.edsoo.ru/7f41c97¢c
bubmauoreka IIOK
43 ATOMHOE 51pO 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15
Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
51 DNeMeHThl aCTPOHOMUU U 7 | Bbubmorexa [JOK
' acTpOH3UKH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 7
Pa3nen 6.0bOBIHIAIOIIEE IOBTOPEHUE
Bubauoreka [IOK
6.1 Obobumatomee nosTopente 4 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 4 7

[MPOI'PAMME
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