MyHnununaabHoe aBTOHOMHOe 001eofpa3oBaTe/bHOe YUpeKIeHne
' «Camuazusa Ne 4» r. Hopuabek

[IpumsiTo: CornacoBaho; '/~
SRS R AN

TIPOTOKOJI 3aCe/IaHus YUUTENCH 3aMECTHTENE JHpe

[4 2 22 LA%

Mexnpeamernol kadenpsr B.B. Jlesunkas 7“7, o

ot «31» aprycra 2023 roza Ne 1 ot «31» \ﬁBr}(C'I\‘a\mj,l‘Oﬂa 7

)

.

PABOYAS ITPOI'PAMMA

y4ebnoro npeamera «®u3nka» (6a30Bblii ypoBeHb)

s obyqaromuxces 10 - 11 knaccos

Cootsercrayer ®enepansHoit paboyeil nporpaMme 1o npeaMeTy «DuU3uKay

r. Hopuibsck
2023-2024 yuedubiii ron

LOKYMEHT MOLMUCAH
BNEKTPOHHOW MOAMNUCHIO

Ceptudmkat: 66153BA35397F56F0514AC36D3CC6CE0

Brnapeney: MYHULMMNANBHOE ABTOHOMHOE

OBLIEOBPA3OBATE/IbHOE YYPEXAEHWE "TUMHA3WNA Ne 4"
i ©16.11.2023 fo 08.02.2025




MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHMs pa3pabOTaHa HAa OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3ysbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHOM mporpammel, npeactaBieHHbx B GI'OC
COO, a Ttakxe c y4y€toM (enepanbHO pabouell NporpaMmbl BOCIUTAHUA U
KOHIICTIIIMK TIPEernoiaBaHusl y4eOHoro mnpeamera «Dusnkay B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHBIE
00pa3oBarenbHbIE MPOTPAMMBI.

Conepkanre TporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHUe
€CTeCTBEHHO-HAyUYHOM KapTUHbI Mupa oOydaromuxcs 10-11 kmaccoB mnpu
oOydeHnu ux ¢usnke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO
noaxona. [Iporpamma mo ¢usuke coorBercTByer TpeboBanusiMm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAIPEAMETHBIM pE3yJIbTaTaM
oOydeHHs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTh peai3allid MEKIIPEIMETHBIX
CBs3e (PU3MKM C €CTEeCTBEHHO-HAyYHBIMM Y4YEOHBIMU TpenMeramu. B Hel
OTIPEENSAIOTCA OCHOBHBIE LIETM M3y4YeHUs (U3MKH Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTaInpeIMETHBIC, MpeIMEeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpammarnopu3nKeBKIIOYAET:

e IUIAHMpYEMBbIE pPE3yIbTaThl OCBOEHUS Kypca GU3MKHU Ha 0a30BOM YPOBHE, B

TOM YHCJI€ IPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUEHUS;

e cojiepKaHKe yueOHOTO npeamera « Pusnkay» mno rojgam oOydeHus.

dusrka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX TMPHUPOJIbI, BHICTyIas B
KayecTBe y4eOHOIo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHU 00 okpyxatomeM Mupe. [IIkoapHbIN Kypc GU3HKH — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHbI
JeXaT B OCHOBE TPOIECCOB W SBJICHUM, HW3y4aeMbIX XHUMHUEH, OHMOIOTHEH,
¢usnueckoit reorpadueit u actpoHomuein. Mcmomb3oBaHWE W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpeNeisieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIyYEHHS] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
Wzydyenne ¢Gu3MKH BHOCHUT OCHOBHOW BKIJIaq B ()OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTUHBI MUpa OOydaromuxcs, B (GOpMUPOBAaHUE YMEHUU MNPUMEHSTH
HAy4YHBIA METO/I TO3HAHMS MPU BHITIOJIHEHUH UMH YYEOHBIX HCCIIECIOBaHUMH.

B ocHOBy kypca ¢u3uku Iyl YpOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH psI HWJEW, KOTOpPbIE MOKHO paccMaTpuBaTh Kak HPUHIUIIBI €ro
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SIBISETCA JOTHYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHUall U3 BCEX Pa3leiaoB (PU3HMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOMU, TAK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (U3UKA
o0beMHEH BOKpYr (usnueckux Teopui. Bemymmm B Kypce sBusercs
(dopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes cymanumapusayuu. EE peanuzanus NOpeanojaraeT HCIOIb30BaHHUE
T'YMaHUTapHOTO MOTEHIMaIa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3U PAa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOIIecTBa, a TakKke C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaomoii  umanpasnennocmu. Kypc ¢usukum  mpeamnosaraer
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHHUUYECKHUX M TEXHOJOTHUECKHUX MPUIIOKCHHN
U3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonoeuzayuu peammszyercs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUSA, TOCBALIEHHBIX HKOJOTHUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU M TEXHOJIOTHMM, a Takxke 00CyKIEeHUs
po0JIeM pallMOHATIBHOTO NPUPOAOIIOIb30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTAMU Kypca (U3MKH Ha YpOBHE CPEIHEro OoOIIero
oOpa3zoBaHus ABISIIOTCA (Pu3nyeckue Teopuu ((hopMUpOBAHHE MPEICTABICHHUA O
CTPYKTyp€ NOCTpOEHUsl GU3NYECKOI Teopuu, posin (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMIIOB B  COBPEMEHHBIX MPEACTABICHUSX O TNPHUPOAE, TIpaHULAX
NPUMEHUMOCTH TEOpUMW, s ONHCAaHWS E€CTECTBEHHO-HAYUHBIX SIBICHHH U
MIPOIIECCOB).

CHCTeMHO-JeATEeNbHOCTHBIA TOXO0/ B Kypce (DU3MKHU peanu3yercs Mpexkie
BCEro 3a CUET OpPraHM3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH OO0YyYaroIuXcs.
Jlnss  GazoBoro ypoBHS Kypca (U3UKM — OTO HCIOJIB30BAaHUE CHUCTEMBI
(pOHTaNbHBIX KpPATKOBPEMEHHBIX OJKCIEPUMEHTOB M JAaOOpaTOPHBIX padoT,
KOTOpBIC B MporpamMMme 1o (pu3uke 0ObEIMHEHBI B OOIIMIA CIHCOK YYCHUYECKUX
OPAKTUYECKUX paboT. BhiaeneHne B yka3aHHOM IEpeyHe J1abopaTOpHBIX padoT,
MPOBOJMMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBIAECTCA YyYaCTHHUKAMU
0o0pa3oBaTeNbHOTO Mpolecca MCXOAsS W3 OCOOEHHOCTEH IUIaHUPOBAHUA U
ocHalleHUs: kaOuHera Qusuku. Ilpu »3TOM oObecneunBaeTcsi OBIaJEHUE
00yJarouMucad yMEHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHHMS, HCCIEIOBAHUS
3aBUCUMOCTEN (U3NYECKUX BEJIWYMH M IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEAJIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHHWE YyAENSETCs PELIEHUI0 Pacu€THBIX M KaueCTBEHHBIX
3agad. Ilpu 3TOM 11 pacdy€THBIX 3aa4 MPUOPUTETOM SBIISIOTCS 3a/layd C SIBHO
3aJJaHHON (PU3NYECKON MOJEIIbIO, TO3BOJISIOIIME TPUMEHATh U3YUEHHBIE 3aKOHbI U



3aKOHOMEPHOCTU KakK M3 OJHOTO pasliena Kypca, TaKk W MHTETPUPYs 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
0OBSCHEHHE TMPOTEKaHUsl (U3MUECKUX SBJICHUNW W TMPOIECCOB B OKpYyXKaroueh
KU3HU, TpeOyromue BbIOOpa (PU3MUECKONW MOJENU ISl CUTyallMd NPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOro mpolecca 0a30BbI ypOBEHb Kypca
(Gbu3MKK Ha yPOBHE CPEHEro 00IIero 00pa3oBaHusl JIOJKEH U3Y4YaThCsl B YCIOBUSIX
IpeAMETHOr0 KaOuHeTa (PUM3UKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOMHETa
PEIMETOB €CTECTBEHHO-HAYy4YHOTO IuKiIa. B kabuHere (QU3MKH JOJTKHO OBITH
HEeoOXouMoe J1abopaTopHoe O0O0OpyHOBaHUE JJis BBHITIOJHEHUS YKa3aHHBIX B
nporpamme 1o (U3NKe YUEeHHMYECKUX MPAKTUYECKUX PabO0T U JIEMOHCTPAIIMOHHOE
obopymoBaHue.

JeMoHcTpanoHHOe 00opyoBaHue (QopMuUpyeTcss B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIYEBbIX JAEMOHCTpalMil Juist
UCCIICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUH ©  MPOIECCOB, AMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUICCKUX PUMCHCHHM.

JlabopaTopHoe o00oOpya0OBaHHE JIsI YUYEHUUYECKHX TMPAKTHYECKUX padoT
(dopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECHEUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydJarommxcsa. TemMaTH4ecKue KOMIUICKTHI
1a00paTOPHOTrO O00OpPYAOBAHMS JOJAKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUM aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJIE TU(PPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMU LENSIMU U3y4YeHHS QUMUK B 001IEM 00pa30BaHUU ABIISIOTCS:

e (opMupoBaHue wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAyIHOMY
M3YUYCHUIO TPHUPOJIbI, PA3BUTHE HUX MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pasBUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCIIEI0BATENIHCKOTO OTHOIICHUSI K OKPY>KAIOIIKUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTara H3yueHUs
OCHOB CTPOEHUS MaTepUH U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopMupoBaHue yMeHHUI OOBSICHATH SABICHHUS C HUCHOJIb30BAHUEM
(dbU3UYECKNX 3HAHUM U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHue mnpencTaBICHUNA O pONM (UBUKU I PA3BUTHA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUM.

JlocTrkenne 3Tux Lenel odecrieduBaeTcs pelIeHueM CIeIyromuX 3a7ad B

IpoIriecce u3yueHus Kypca (U3UKH Ha YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:



e TmpuoOpeTeHHe  CUCTEeMbl  3HaHMH 00  oOmux  QUBHYIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUsIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (DU3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKHU;

e (opmHupoBaHME YMEHUH TPUMEHATH TEOPETUYECKHE 3HAHUS  JUIs
OOBbACHEHHS] (PU3NYECKUX SBJIEHUW B TNPHUPOAE U Uil TNPUHATHUA
MIPAKTUYECKUX PELICHUH B IIOBCEAHEBHOW KU3HU;

e OCBOCHHE CHOCOOOB pEUICHHS pa3IUuHbIX 3aad C SBHO 3aJaHHOU
bu3nueckol MOJENbIo, 3aJay, MNOAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE
co3fanue GU3NIECKOM MOJIENH, a/ICKBATHOM YCIOBHSM 3aJa4H;

e TMOHUMaHHUE (U3MYECKUX OCHOB M MPUHLMUIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOILIECCOB, UX BIHUSHUS HAa OKPYKAIOIIY IO
cpeny;

e OBJIQJICHUE METOJIaMU CaMOCTOATEIBHOTO IUJIAHUPOBAHUS M TMPOBEACHUS
(bu3NYECKUX SKCIEPUMEHTOB, aHalW3a U MHTEPIIpPEeTalud HH(POPMAIIHH,
onpeieNeHs] JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTara;

e CO3JIaHHE YCJIOBHH s pa3BUTHUSI YMEHHI MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOU IESATEIBHOCTH.

Ha wuzydyenue ¢usuku (6a30BbIii ypOBEHb) Ha yPOBHE CPEIHETO OOIIETOo
oOpa3zoBanus otBouTCa 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIEJIO), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipenyaraemplii B mporpamMMe Mo (U3MKE MepeyeHb JIA0OpaTOpHBIX U
OPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAaHHBIM, YYMTENb JEJIaeT BbIOOP
IpOBEIEHUS J1a0OpaTOPHBIX pPabOT M OMNBITOB C YYETOM HWHAMBHIYATIbHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOI' 0 MO3HAHUA

®u3nka — Hayka o npupoiae. HaydHble MeTOoABl NMO3HAHUS OKPYKAKOLIETO
mupa. Posbp dkcriepuMeHTa M TEOpUM B NpOLIECCE IIO3HAHUSA IIPUPOJBI.
DKCnepuMEHT B (hU3HKE.

MogenupoBanue (uU3MUECKUX SBJICHUM M TpoueccoB. HaydHble rumoTessbl.
®duznyeckne 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Ponbp u mecto ¢usuku B (GOPMUPOBAHHWU COBPEMEHHON HAyYHOW KapTHUHBI
MHUpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBele W UU(POBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBHKEHMS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHasi CKOPOCThb) U
YCKOPEHHUE MAaTE€pUaTIbHOW TOYKH, UX MPOEKIMU Ha OCU CHCTEMBbI KOOpJWHAT.
CioxxeHue nepemMenieHul U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJMHENWHOE IBIKEeHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOM TOYKU OT BPEMEHHU.

CBoOoaHOE magieHne. Y CKOpeHre CBOOOTHOTO MaIeHUS.

KpuBonuneiinoe  aBwxeHue. JIBWKEHHME  MATEpPUATBHOM  TOYKH 1O
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJTYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHEUHAS
ckopocTh. Ilepuon u yactora oOpaienus. [L{leHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckue yCTpOiICTBA W NPAKTUYECKOE MPUMEHEHHUE: CHUIAOMETD,
JBI)KEHUE CHAPSIOB, LICTIHbIC U PEMEHHBIC Mepeavu.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobOpazoBaHue TBUKEHUIN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenue nBukeHusi Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOTHOTO NaJACHMUS.

Hamnpapiienne CKOpOCTH ITPU ABUKEHUH 10 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3ydeHnne HEPaAaBHOMEPHOTO ABMIKECHHS C LEIBIO ONPEAEICHNUs MTHOBEHHOMN
CKOpOCTH.

HccnenoBaHnne COOTHOLIEHHS MEXAY IyTSAMHU, MNPONUIAECHHBIMU TEJIOM 3a
NOCJIEAOBATENBHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IPHU PABHOYCKOPEHHOM
JIBUYKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3yyeHne nBUKEHUS LIAPUKA B BA3KOMN )KUIAKOCTH.

Nzyuenue nBuxeHus Tena, OpOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuamun  otHocutenbHOCTH  [amuned. IlepBeii  3akoH  HeroToHa.
NHepuunanbHbpie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUI MaTEPUAIIBHOM TOUKHU. Tpetuit 3aKkoH HproTOHA /1 MaTepUATbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cwina Tskectn. llepBas kocMmuyeckas
CKOpOCTBb.

Cwuia ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Bunsl Tpenus (moxos, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKEHUS U cuiia TpeHus nokosd. KoadduuueHnt tpenus.
Cuita conpoTUBIICHHS PU IBUKEHUU TEA B dKUJKOCTH WU rase.

[locTynarenbHOE U BpalllaTelbHOE IBUKEHHE a0COIOTHO TBEPAOIO TENa.

MOMEHT CHIBl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SBneHne nHEpUUH.

CpaBHeHHE MacC B3aUMOJAECHCTBYOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Teila. Buapl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3yuenue qBuxeHus OpycKa 1o HaKJIOHHOU IJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWJI YOPYTOCTH, BO3HUKAIOUIMX B IMPYXKUHE U
pE3MHOBOM 00pa3ziie, OT uX Jedopmariuu.

HccnenoBanne ycinoBUM pPaBHOBECHs TBEPAOTO Tella, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NmMnynbc maTepualibHOM TOYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOUEK.
Nmnynbc cwiibl U U3MEHEHHE HMMITYyJIbCAa Tella. 3aKOH COXPAHEHHS WMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabota cribl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprus MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKON DHEPTUM.

[ToTeHunanbHas SHEPIus. [ToreHumnanbHas DHEPTUS yIpyro
nehopMUpOBaHHONW  TpyxWHBL.  [loTeHmManbHas SHEprusi Tena  BOJIU3H
MOBEPXHOCTHU 3EMJIH.

[loreHUMAIBHBIE W HENOTCHUHUAIbHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIHAIBHBIX CHJI C U3MEHEHUEM MEXAaHMYECKOW JHEPTUU CHUCTEMBI TEIl.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPTHMU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckue yCTpouCTBa M IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBUKEHUE.

[lepexo mOTEHIMATIBHON YHEPTUU B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii osxcnepumenm, rabopamopnule pabomuol

N3yuenne abCOMIOTHO HEYNPYTOro yjapa ¢ TMOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIbI C U3MEHEHUEM MEXAHWYECKOW SHEPrUH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. Moaexkyasipiast pusuka 1 TEpMOAUHAMMKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUST MOJEKYJISIPHO-KUHETUYECKON TEOPUH M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkenue. uddysua. Xapaktep IBUKEHUA U
B3aMMOJICHCTBHSI YacTUL BemlecTBa. MOJENM CTPOECHMsI Ta30B, JKUIKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojelnei. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemiectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remmneparyp
Llenscus.



Mopene  wupeanbHOoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKON TEOpUu HJeanbHOro rasa. AOCONIOTHas TeMmIeparypa Kak Mepa
CpeaHEl KWHETHMYECKOW SHEPruM TEIUIOBOrO MBWXKEHWs dacTul rasza. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHMEe MenneneeBa—Knanenpona.
3akon JlanbToHa. M30mpouecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHUE HM30MPOLECCOB: H30TEPMA, H30X0pa,
u3o0apa.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OmnbITel 10 AU Py3Un KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mopaens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogenp, nTIoCTpUpyIOLIas IPUPOAY AaBIEHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS HWJCAIbHOIO Trasa,
M30IPOIIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

Onpenenenre Macchl BO3AyXa B KIIACCHOM KOMHATE Ha OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEl.

HccnenoBanre 3aBUCUMOCTH MEK/Ty MTapaMeTpaMy COCTOSIHUSI Pa3PEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHaAMUKU

TepMmoannamuueckass cucreMa. BHYTpEHHsIST dHEpPrus TEPMOIUHAMUYECKOU
CUCTEMBI U croco0bl e€ u3meHenus. KonuuectBo TemioTel U padota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  HJeaJbHOr0  Ta3a. Buael  Temonepenauu:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3IyYeHHUE. Y I€JbHAS TEIUIOEMKOCTh BEILIECTBA.
KonngecTBo TEIIOTHI IIPH TEIUTONEPEIAYE.

[lonsitue 06 ammabatHom tmpouecce. IlepBbli 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHne TepBOTO 3aKOHAa TEPMOJMHAMUKHU K H3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmouHamuku. HeoOpatuMocTh MpoIieccoB B MPUPO/IE.

TerutoBpie  mamuHbl.  [IpyuHOWNBL  OEWCTBHUST  TEIJIOBBIX — MAIIMH.
IIpeoOpa3oBanuss »HEPruM B TEIUIOBBIX MamuHax. KoadduimeHt mojae3Horo
nerictBus TeruioBo MammuHbl [{ukn KapHo m ero kodpdHIMEHT IMOJIE3HOTrOo
JNENCTBUSA. DKOJIOTHYECKUE POOJIEMBbI TEINIOAHEPTETUKH.



TexHuueckue ycCTpoWcTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH »HEpPruM Tejaa MPU COBEPIICHHHA palOTHI: BBUIET
npoOku W3 OyTHUIKM TIOJ JNEWCTBHEM CXATOro BO3JyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIEOAEMOHCTpALNS).

N3meHeHne BHYTpEHHEN SHEpTrun (TeMIlepaTyphl) Tejla IpH TeIrlonepeaaye.

OnbIT 1m0 aauabaTHOMYy pACHUIMPEHHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTaTENs] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Dazosvie nepexoonl

[TapooOpa3oBanue U KoHjeHcanusi. Mcnapenne u kuneHue. AOCOJIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3MyXa. HachlmeHHbII IMap. YjaenbHas TeIwoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHUS OT 1aBJICHMUS.

TBépnoe Teno. Kpucramnnueckue n amopdubie Tesna. AHU30TPOIUS CBOMCTB
kpucrawioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaisl. llnaBnenue u
KpUCTaJUIM3anus. Y AelibHasl TerioTa miasienusd. CyOonumarus.

VYpaBHeHHE TEII0OBOTO OajaHca.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU TMOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIEHHBIX MTAPOB.

Kunenue npu noHMXKEHHOM JJaBJICHUU.

Crioco0Obl U3MEpPEHHUsI BIaXKHOCTH.

Habnronenne HarpeBaHus ¥ MaBiIeHUS KPUCTATMYECKOTO BELIECTBA.

JleMOHCTpanus KpucTauioB.

Yuenuueckuii osxcnepumenm, rabopamopnvle padonul

N3mepeHne OTHOCUTENBHOW BIIa)KHOCTH BO3AYyXa.

Pa3nen 4. diaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DJNeKTpu3anms TeN. OJEKTPUYECKUM 3apsia. JBa Buaa DIEKTPUYECKUX
3apsAnoB. [IpOBOJHUKH, MUANEKTPUKH U TOJYMPOBOJHUKH. 3aKOH COXpPaHEHUS
AJIEKTPUUYECKOTO 3apsijia.
B3anmopeiictBue 3apsaoB. 3akoH KymoHa. TodedHbIN 37EKTPUUYECKU 3apsil.
OnekTpuyeckoe moje. Hanpspk€HHOCTh  snekTpuueckoro motis.  [IpuHuun



CYIEPNO3ULINHN DJIEKTPUUECKUX ToJIeH. JIMHMM HanpsHKEHHOCTH 3JIEKTPUUYECKOTO
TTOJIS.

PaGora cun  onekrpocratmueckoro  mousia.  [lorenuuman.  PasHocTh
MOTCHUUAAIOB. [IpOBOOHUKM W JUAIEKTPUKU B BJIEKTPOCTATUYECKOM  IIOJIE.
JusnexkTpuyeckasi MpOHUIIAEMOCTb.

DnekTpoéMkocTh. KonageHncarop. I1eKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHeprud 3apssKEHHOTO KOHIEHCATopa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTAaTHUUECKash 3alllMTa, 3a3€MJICHHE BJIEKTPONpUuOOpOB,
KOHJEHCATOP, KOMUPOBAJIBbHBIN alIapar, CTPyUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHILIUII ICHCTBUS JJIEKTPOMETPA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEIL.

IIpOoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKas 3aIUTa.

JMPAEKTPUKHY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMU U AUICKTPUUECKOU MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJECHCATOpA.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3mepeHne 25eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hanpspxkenue. 3akon OMa [i1st yuacTKa LenH.

DJIEKTPUYECKOE COMPOTUBICHHUE. YAEIBHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBarenbHOE, ApaLIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOIBUKYIIasi CUWJIa U BHYTPEHHEE COINPOTUBICHHE HCTOYHUKA TOKA.
3axon Oma 17151 OJTHOM (3aMKHYTOM) 3ieKTpruyeckol nenu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAs  MPOBOAUMOCTb  TBEPABIX  METAVIOB.  3aBUCUMOCTH
COIIPOTHUBJIEHUS] METAIJIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosmynipoBOAHUKH. CobOcTBeHHas u MIpUMECHas MPOBOJIMIMOCTb
noJIynpoBogHUKOB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUM TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIU3.



OnekTpudeckuii TOK B razax. CaMOCTOSTENbHBIM W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [Inazma.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HMCTOYHUKM TOKA, JJIEKTPOHArpeBaTEIbHbIE MTPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN IHO/I, TalbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUiibl TOKa U HAMPSKEHUSL.

3aBUCUMOCTh COTPOTUBIICHUS IMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM MIOTIEPEYHOTO CEUCHHS U MaTepurania.

CwMmeliaHHO€ COeIMHEHHUE MPOBOJIHUKOB.

[IpsamMoe wu3MepeHHe DIIEKTPOIABHXKYIIEH cuibl. KoOpoTkoe 3aMblKaHuE
raJIbBAHUYECKOTO AIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTbH COIIPOTHUBJIEHUS METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psil U MPOBOJAUMOCTh BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUO/A.

Yuenuueckuii oxcnepumenm, rabopamopnule padonul

N3yuyeHue cMENIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIBI UCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaGmronenue amexTposinsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne kypca ¢usnku 6a3oBoro ypoBHs B 10 kiacce OCYIIECTBISETCS C
y4ETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBS3€H C KypcaMHU MaTEeMaTHKH,
OuonmoTHH, XUMUH, TeoTpadun ¥ TEXHOJIOTHH.

Meswxcnpeomemnvle nousmus, CBA3aHHBIE C MU3yYEHHMEM METOJOB HAyYHOTO
MO3HAHUA: SIBIEHWE, HAy4YHBIA (akT, runoTe3a, (pusmyeckas BeEIMYMHA, 3aKOH,
Teopus, HaOJIIOACHHE, SIKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmieHUe CHUCTEMbl YpaBHEHHWH, JIMHEHHas (yHKIUS,
napabona, runepoosa, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKLIHNH HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannyeckoe ABUKEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTraHW3MOB (BUBI TEILIONEPEIayu, TEIUIOBOE PABHOBECHE),
AJIEKTPUUYECKUE SBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, XKUJIKOCTEH U



ra3oB, DJJICKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALINS,
raJibBaHUKA.

l'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBUKEHUU C HCIOIB30BAHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOIIMIIHUKYA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET M JpPYTHE), JBUraTellb BHYTPEHHETO
CropaHus, naponasi TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IOJIyYEHUS] COBPEMEHHBIX MAaTEpUaioB, B TOM YHCIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBII NPUHTED, AIEKTPOHArpeBaTeIbHbIE puOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, raATbBAHUKA.

11 KNIACC

Pasnen 4. dinekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKUUA

[TocrositHHbIE ~ MarHuThL. ~ B3auMOAEHCTBHME  TOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnosne. Bexkrop MarHuTHOW WHAYKUMHU. lIpuHouMn cyneprnosuuuu
MAarHuTHBIX nojed. JIMHuM MarHuTHOM MHAyKUuU. KapTuHa NWMHUNA MarHUTHON
WHAYKIMH OIS IOCTOSTHHBIX MAarHUTOB.

MarHutHoe 10Ji€ TPOBOJHMKA C TOKOM. KapTuHa IJHMHUN WHAYKUAH
MAarHUTHOTO TIOJISl IJIMHHOTO MPSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOkOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuia JlopeHua, e€ MoIyib U HanpaBlieHUE. J[BUKEHHE 3apSyKEHHOW YaCTUIbI
B OJTHOPOJTHOM MarHUTHOM mnosie. PaGoTa cusl JlopeHna.

SIBmenne 3nexkTpoMarHuTHOM HMHAYKIUU. [lOTOK BEekTOopa MAarHUTHOU
MHIYKIUU. OJIEKTPOJABMXKYIIAs CWia HWHAYKIUU. 3aKOH AJIEKTPOMArHUTHOM
uHaykmu Papanes.

BuxpeBoe nanekTpuyueckoe Tmosie. OJIEKTPOJBIXKYIAs CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILIEMCS OCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM MOJIE.

IIpaBuiio JleHna.

NHOyKTUBHOCTh. SIBIEHHE CaMOMHIYKIMU. OJEKTPOJABHXKYILIAs Cuja
CaMOUHIYKI[UU.

DHeprus MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudecknue yCTpOMCTBA W IMPAKTUYECKOE TPHUMEHECHHUE: TMOCTOSHHBIC
MAarHuThl, 3JIEKTPOMATHUTBL, BJIEKTPOJABUTATEIb, YCKOPUTEIU >SIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO IIyYKa MATHUTHBIM TOJIEM.

JIMHUY UHAYKIWA MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[elictBue cuibl JIopeHia Ha HOHBI JIEKTPOJINTA.

SIBiieHME 2IIEKTPOMAarHUTHOM MHYKIWH.

ITpasuio Jlenna.

3aBUCUMOCTD JJIEKTPOABMKYILIEH CHIIBI MHAYKLUU OT CKOPOCTH WU3MEHEHHUS
MAarHuTHOTO TIOTOKA.

SIBneHne caMOUHIYKIUU.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3ydeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccenenoBanue AeMCTBASI TOCTOSIHHOTO MarHUTA HA PaAMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHIYKIHUU.

Pa3zgea S. KosieOanus 1 BOJIHbI

Tema 1. Mexanuueckue u In1eKmMpomMazZHumHbsle Kojiebanus

KonebarenrHast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIcOaHWUS.
IMapmonnueckue konebanus. Ilepuosa, wactora, amruuTyga u (aza KoJieOaHUU.
[IpyxvHHBIA MasTHUK. MareMaTU4eCKUN MAasSTHUK. Y PaBHEHHE T'APMOHUYECKUX
koJieOanuii. [IpeBpaiiieHre HEPTUN MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHMYEeCKUMU U
ANEKTPOMArHUTHBIMH KosieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJI€ATLHOM KOJIE0ATEIbHOM KOHTYPE.

[IpeacraBiieHre O 3aTyxarolUX KoneOaHUsIX. BhIHyX/IeHHbIE MEXAaHUYECKUE
kojebanus. Pezonanc. BoiHykeHHbBIE 3TIEKTPOMAarHUTHBIE KOJIEOaHMS.

Ilepemennsbiii  TOK. CHHYCOMIAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTY/IHOE M JCHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKa U
HaIPSKCHUSL.

Tpanchopmarop. IIponsBoacTBo, mepenadya U MoTpedIeHUE EKTPUIECKON
SHEPTUH. DKOJIOTUUECKUE PHUCKU NpPU MPOU3BOJCTBE 3eKTposHepruu. KymbTypa
MCIIOJIb30BAHUS NIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWMCTBA M IPAKTUYECKOE INPUMEHEHUE: DIEKTPUYECKUAN
3BOHOK, F'€HEpAaTOp NEPEMEHHOIO TOKA, JUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WU
MaTeMaTU4ECKUI MasTHHUK).



Habmroenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanrie CBONCTB BbIHYKICHHBIX KOJICOaHUH.

HabGmronenue pezoHanca.

CBOOOAHBIE ANEKTPOMArHUTHBIE KOJIEOAHUS.

OcuunorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS OT BPEMEHU) IS
AJIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc mnpu mocCHeAOBAaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUY 3JIEKTpONIEpeIaYH.

Yuenuueckuui axcnepumenm, rabopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIbIX KOJie0aHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MAcCChI rpy3a.

HccnenoBaHre MEPEMEHHOIO0 TOKa B LENH U3 IOCIEI0BaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KAaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbBLE 60IHbL

MexaHnudeckue BOJIHBI, ycioBus pacnpoctpanHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JJMHA BOJHBL [lomepedHble W MPOJOJIbHBIC BOJHBIL
WNurepdepenuus nu audpakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3Yy4YEHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanusi BektopoB E, B, V B anextpomarauTtHoit BoiHe. CBolcTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, MpesIoMJIEHUE, ToJsipu3anus, Tudpakius,
untepdepeniusa. CKopocTh dIEKTPOMarHUTHBIX BOJIH.

[[Ikana 3JeKTpOMarHuTHHIX BOJH. [I[puMeHeHue 3IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMTIBI paIUOCBSI3U U TeleBUAeHUs. Paqnonokanusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MNPUMEHEHHE: MY3bIKaIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paauoNpuéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neub.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHKE MONEPEYHBIX U TPOJIOJIbHBIX BOJIH.

Konebniomieecs Teno Kak UCTOYHUK 3ByKa.

HabGmnronenue otpakxeHus: U NpeoMIIEHHS] MEXaHUYECKHUX BOJIH.

Hab6mtonenue untepdepeHnnu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJOM U
4aCTOTOU KOJeOaHUiA.



HccnenoBanne  CBOMCTB  JJEKTPOMAarHWTHBIX — BOJH:  OTPaXKEHHUE,
npeaoMiIeHue, mojsipu3anus, 1udppakuus, HtHTephepeHIus.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpsMolMHENHOE pPACHpPOCTPAHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToueUHbIM NCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne mzoOpaxeHui B
IUIOCKOM 3€pKaje.

[Tpenomiienne cBeTa. 3aKOHBI IPEIOMIICHUS CBETa. AOCOJIIOTHBIN MOKa3aTesb
npenomnienus. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yrosl MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CnoxHblii cocTaB Oenoro cseta. LBer.

CobOuparoniie u  pacceuBaronie JnuH3bl. ToHkass nauH3a. DokycHoe
paccTosiHMe U ONTHYECKash cuja TOHKOW JuH3bL [locTpoenne uzoOpakeHUil B
coOMparoIUX M paccerBaroluX JuH3ax. Dopmysia TOHKOW JMH3bI. YBEIWYEHUE,
JaBaeMOE€ JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenumss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHHS MAKCUMYMOB M MHHUMYMOB B HMHTEp(PEPEHIIMOHHOU
KapTHHE OT JIBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxums cBera. JludpakuuonHas pem€rka. YcCIOBUE HaOIIOICHUS
[VIABHBIX ~MAKCHMyMOB IIpM [aJ€HHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[lonspusanus ceera.

TexHuueckue yCTpONCTBA W MPAKTHYECKOE MPUMEHEHHE: OYKH, JyIa,
doToanmapar, MPOEKIIMOHHBIA ammapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpAMONMHEHOE PACIpPOCTPAHEHUE, OTPAXKEHUE U INPEJIOMIICHHUE CBETA.
OnTHueckue npuodoOpBHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moenb CBETOBOA.

HccnenoBanue CBOMCTB M300paKEHU B JTUH3AX.

Moaenn MUKpOCKOTIa, TEJIECKOTIA.

HaGmronenue nnrepdepeHinu ceera.

HaGnronenue audpakiuu ceera.

Habntonenue nucnepcuu cBera.

[loyuyenue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Toyuenue crekTpa ¢ MOMOIIBI0 TUGPAKIIMOHHON PEIETKH.

Habmronenue nonsipusaiu cBeTa.

Yuenuueckuii osxcnepumenm, rabopamopuule padonul



N3mepenue nokasaresisi IpeIoMJICHHUS CTEKJIa.
UccnenoBanne CBOUCTB U300pakeHUM B JIMH3AX.
HaGmronenue gucnepcuu cBera.

Pazgen 6. OcHOBBI cHenIAJIBbHON TEOPUH OTHOCHTEIbHOCTH

I'panuipl NPpUMEHMMOCTHM  KJIacCMueckoM  mexaHuku.  [locTynarsl
CHEUHUAIBHOM TEOPUM OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEIBLHOCTH DUHIITEIHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU U COKpAIIECHUE
JUTUHBL.

DHeprusi U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPTUEH U UMITYyJILCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUS
MTOKOSI.

Pazgea 7. KBanToBasi pu3znka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Inanka cBs3u 3HEPTUU (HOTOHA C €TO0 YACTOTOW. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTe u uccnenoanue pororddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
doToaddekra. YpaBHenue ODuHmTeitHA 11 dpoTodpdekra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTogaTUMK, COTHEUHAs OaTapesi, CBETOUOI.

Jlemoncmpayuu

®oT03(¢(deKT HAa yCTAaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanne 3akoHOB BHeMHET0 GoTodddekra.

Ceeroguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopra mo paccesHUIO o -4acTHII.
[Lmanerapnas monens aroma. Iloctynarel bopa. M3nydyeHue u morjounieHue
(GOTOHOB MpU TMEpexojie aToMa C OJHOTO YPOBHS SHEPIHM Ha Apyroil. Bumsl
crekTpoB. CIIEKTp YPOBHEW 3HEPTUU aTOMa BOJIOPO/IA.

BonnoBelie cBoiicTBa yactuul. Bonnsl ne bpoitns. KopryckynsipHO-BOJIHOBOM
Ty aTu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuueckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Monens onsita Pezepdopaa.

Ornpenenenre JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeRYaThIX CIIEKTPOB U3TYUYCHUSI.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Habntonenue nuHeiuaroro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, JIOKA3bIBAIOIINE CIO0XHOCTh CTpOoeHHsS sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopna 1o  ompeneneHuto  cocraBa
paguoakTuBHOrO wM3nMyuyeHus. CBoiictBa anb(a-, Oera-, ramma-u3y4eHus.
BinusiHue pagnoakTHBHOCTY HA KUBbIE OPTaHU3MBL.

OTtkpeiTHe mpoTOHA U HeilTpona. Hykmonnas mozgens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Tornsl.

Anbda-pacnaz. OJIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3JlydyeHre. 3aKOH paJuoakTUBHOTO paclaja.

DHeprusi CBA3M HyKJIOHOB B sifpe. Snepubie cuibl. [ledekT maccsl apa.

Snepubie peakunu. /lenenve u cuHTE3 AAEP.

Snepusiit peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl U TEPCHIEKTUBHI
AIEPHON DHEPTETUKHU. DKOJOTHYECKNE ACTIEKTHI IAEPHON SJHEPTETUKHU.

DneMeHTapHble YacThullbl. OTKPBITHE MO3UTPOHA.

Meto1b1 HAOIIOJEHUS U PETUCTPAIIMU DJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaTbHBIC B3aUMOICUCTBUSA. EqUHCTBO (pr3nueckoit KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
BuiibcoHa, simepHblil peakTop, aToMHas boM0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol

HccnenoBanue TpeKoB YacTUIl (110 TOTOBBIM (GoTorpadusim).

Pasnen 8. DieMeHTHI acCTPOHOMMHU M acTPOPU3NKH

OTanbl pa3BUTUSL aCTPpOHOMUU. [IpuKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bug 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE37bI, IJIAHETHI, UX BUAUMOE
JIBIOKCHHE.

Conneunas cucrema.

Counnne. ConHeuHast akTMBHOCTh. McTtounuk sHeprum ConHIla W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMmma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM II0CIEHOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIaBHOW MOCIEAOBATEIIbHOCTU. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O NPOUCXOXKIAEHUU U 3Boarounu CoiHia u
3BE3]1. DTaNbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. Ilomoxenne u aBuwxkeHue CoiHIA B
lNanaktuke. Tunel ramaktuk. Pagroranaktuky n kBasapsl. YEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PeMuKTOBOE H3TyUEeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnple mpo06sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnroneHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEeBEPHOro MOJYIIapUs U IPKUE 3BE3BL.

HaGmronenus B reneckon Jlynsl, ianet, Mieadoro I1yTu.

O6o0maromniee NOBTOpeHue

Ponb ¢usuku M acTpOHOMUU B DKOHOMHYECKOW, TEXHOJIOTUYECKOMH,
COIIMAILHOM M ATUYECKOH cpepax NesaTeTbHOCTH YeJIOBeKa, POib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM Hay4YHOW KapTHHE MUpA, pOJib (PU3UUECKOU TEOPUHU
B (OpMUPOBaHMU TPEACTABIECHUN O (U3MUECKON KapTHUHE MHpa, MECTO
(u3nuecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTaBJICHUHN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 kimacce oCyliecTBIsieTCs C
y4ETOM COJEP/KATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
OMONOTHU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnole nonamusi, CBsI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAy4HbIA (akT, runore3a, (pu3myeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIIEPUMEHT, MOJIEIMPOBAHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHUCTEMBl YPAaBHEHUN, TPUTOHOMETPUYECKHE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPbI U UX IPOEKIHMH HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB,
IIPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOJ00US TPEyTrOJbHUKOB,
ompeieleHre TIONaAH MIIOCKUX GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBIEHUS B KUMBOW MpHUpPOJE, KoJieOaTelbHbIE
JBUKEHUS B J)KMBOU MPHUPOJIEC, ONTUYECKUE SBICHUS B JKMBOW IPUPOJIE, NEUCTBUE
paauanyu Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB ¥ MOJIEKYJI, KPUCTALIMYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM PpEHIETKH, CHEKTPaTbHBIN
aHau3.



l'eocpagpus: MarHuTHBIE TIOJIFOCA 3€MJIM, 3&JIEKW MAarHUTHBIX Py,
(oTOCHEMKA 3eMHON TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUI.

Texnonocus: JIMHUM BJEKTPOIEpeNad, TIEHEepaTop IEPEMEHHOrO TOKa,
ANEKTPOJIBUraTelb, WHAYKUMOHHAs M€4Yb, pajap, paiuoONpHEMHHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBU-medyb, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA ITPOI'PAMMBI 11O
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yudeOHOTO Tpeamera «®Du3HMKa» Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJKHO OOECHEUUTh JTOCTHKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JImaHOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOTO TipenMeTa «Du3mka» TOIHKHBI
OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHMEHTALIMH, TIO3UTUBHBIX  BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM 1IEHHOCTSIM POCCHUICKOTO O0OIECTBa, PACHIMPEHHE >KHU3HEHHOTO
OIBITA Y ONBITA JESATEIBHOCTH B MPOLECCE PEATM3AUNN OCHOBHBIX HaIPaBICHUU
BOCIIUTATEJIbHOW €SI TENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOU MO3UIIMK O0YYarOIIeTocs KaKk akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

MPUHITHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX TIYMAHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTH B MHTEpPECAX TPa)KJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBICHUU B 00pa30BaTEIbHON OpraHU3aIUN;

YMEHHUE B3aUMO/JICUCTBOBATh C COLMAIIbLHBIMA MHCTUTYTAMU B COOTBETCTBUU C
uX (YHKIUSIMUA ¥ HA3HAYEHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2)IATPHOTHYECKOT0 BOCITUTAHMS:

chOpMHUPOBAHHOCTH POCCHUICKOM IrpaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE€ OTHOLIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHUICKHX YUEHBIX B 001acTH (PU3UKH U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC DPEIICHMUS,
OPUEHTHUPYSCh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU, B TOM YUCIE B
JESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4)3cTEeTU4eCKOr0 BOCITUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUYAs SCTETUKY HAyYHOTO TBOPYECTBA,
IPUCYIIETo (PU3NYECKOI HAYKE;



S)Tpy10BOro BOCIMTAHUA:

MHTEpPEC K pa3iuuHbIM cdepaM npodhecCHOHATbHON IeATETbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON M TEXHUKOU, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayuieit nmpodeccun 1 pearu30BbIBATh COOCTBEHHBIC JKMU3HECHHBIE TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpPa30BaHMIO B 001aCTH
bu3MKH Ha TPOTSHKEHUM BCEH JKU3HU;

6)3K0JI0rM4eCKOro BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh DKOJIOTHUECKONW KyJIbTYPhI, OCO3HAaHUE TJI00ATLHOTO
XapakTepa 3KOJIOTHYECKUX MPpoOieMm;

IJIAHUPOBAHKE U OCYLIECTBIICHUE JIEVUCTBUM B OKPYKAIOIIEH CPENE HA OCHOBE
3HAHHUS LEJIEU YCTOMYUBOIO pa3BUTHsl YEJIOBEUYECTBA,

paclIMpEeHHUE ONbITa JEATEIBHOCTH SKOJOTMYECKONM HANpaBICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUU TI0 (PU3HKE;

7)IEHHOCTH HAYYHOI'0 MIO3HAHUA:

C(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHE LEHHOCTH HAay4YHOM [EATEIbHOCTH, TOTOBHOCTh B IIpOLIECCE
u3yyeHus  (U3MKH  OCYIIECTBIATH  IMPOEKTHYID U HUCCIIEIOBAaTEIbCKYIO
NEeATENIbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHBbIE YUeOHbIe 1eHCTBUS
ba3oBble J1oruyeckue qeMCTBUA:
CaMOCTOSITENIBHO  (popMyupoBaTh U aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNensATh WUEIU JEATEIbHOCTH, 33JaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTUKCHHUS;
BBISIBJISITh ~ 3aKOHOMEPHOCTH M NPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBbI C yYETOM aHAIW3a UMEIOIIUXCS
MaTEPUAITBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH MTOCIEICTBUM JESITEIBbHOCTH;
KOOPJAWHUPOBAaTh M  BBIIONHATH pabOTy B YCIOBHUSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHUCTBUS,
Pa3BUBATh KPEaTHUBHOE MBIIICHUE MPH PEIICHUH )KU3HEHHBIX ITPOOJIEM.
ba3oBble uccieaoBarTe/ibckHe 1eliCTBUSA .
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMUA MOHSATHUSMH M METOJaMH
du3nyecKoil HayKu;



BJIa/IETh HAaBBIKAMH Y4EOHO-UCCIEIOBATENHCKON U IPOEKTHON IESITENbHOCTH
B 00J1aCTH (PU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUYECKOTO COJEpKaHUs, MPUMEHEHHUIO PA3IUIHBIX
METOJ0B IMO3HAHUS;

BJIaJIeTh BUAAMM JACSITEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETallNy, MPEoOpa30OBaHUI0 M TPUMEHEHUIO B PA3NIUYHBIX yUeOHBIX
CUTYaIUsIX, B TOM YHCJI€ MPU CO3AaHUM YUEOHBIX IPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THUMNOTE3y €€ pelIeHUs, HAaXOAUTh apTyMEHTHI IS J10Ka3aTelbCTBa
CBOMX YTBEPXJICHUM, 331aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBATh TOJIyYEHHbIE B XOJI€ PEIHICHHS 3a/adyd  pe3yJbTaThl,
KPUTHUUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh U (opMynHpoBaThb COOCTBEHHBIE 3aJayud B 00pa30BaTEIbHOU
JEeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YUCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMEThb IE€PEHOCUTh 3HaHUA N0 (U3MKE B MPAKTUYECKYIO 0O0nacTb
KU3ZHENIEATEIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE HJIEH, TIPE/IaraTh OpPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTb NMPOOIEMBI U 337a4H, 10y CKAIOIINE aTbTEPHATUBHBIC PELICHMUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HABBIKAMH TOJy4YeHHsS WH(GOpMalnu (PU3NIECKOTO COJIEpKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIATH IOUCK, aHAU3,
CHCTEMAaTH3allI0 M WHTEPIpETaIio WH(OpPMAaIMK Pa3IuYHBIX BHIOB U (hopm
IpECTaBICHNUS;

OIICHUBAThH JOCTOBEPHOCTHh MHPOPMALINH;

UCIIOJIb30BaTh  CpeACTBa  MH(OPMAIMOHHBIX M  KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B PELICHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3aja4 ¢ CcoOMIoAeHHEM TpeOOBAaHUM HPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECypcocOepexeHMsi, TMPaBOBBIX M ITUYECKUX HOPM, HOPM
uH(pOopMaIIMOHHOM 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUs B pa3lnuHbIX (opmarax c
y4€TOM Ha3HAYCHUS UH(POPMAIUH U LEIEBON ayAUTOPHUH, BHIOMpAasi ONTUMAIBbHYIO
(opMy npeacTaBIEHUS U BU3YyaIu3allUu.

KoMMyHHKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe H1eCTBUA:
OCYILUECTBJISATh OOIIEHWE Ha YpoKax (U3UKK U BO BHE-ypPOUHOU
NEeSITENbHOCTH;



pacmo3HaBaTh NPEANMOCHUIKM  KOH(PIWKTHBIX CHUTyalldidi ©  CMsT4aTh
KOH(JIMKTBL;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOX TOYKY 3pPEHMS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHMMAaTh W HWCHOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U WHIMBHUIYIBHOU
paboThI;

BBHIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEHUCTBHI C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUIEKTUBA,

MPUHUMATh  1EIU COBMECTHOM  JEATEIbHOCTH, OpPraHW30BbIBATH U
KOOPJAWHHUPOBATH JECUCTBUA II0 €€ JOCTHMIKCHUIO: COCTABJIATH IUIAH JICHCTBUM,
pacrpenensaTh poJii ¢ Yy4€TOM MHEHMH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBAaTh KA4€CTBO CBOEr0 BKJI3Ja M KaXJOT0 y4YaCTHUKA KOMAaHIbl B
001IMil pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpeiaratb HOBBIE IIPOEKTHI, OLECHUBATH MAEH C IO3UIMHA HOBU3HBI,
OPUTHHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYHIIECTBJISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEACHUE B Pa3IMUYHBIX
CUTYaIlUsIX, POSIBIATh TBOPUECTBO U BOOOpaX)KEHUE, ObITH HMHUIIUATUBHBIM.

PeryasituBHbIe yHMBepcaJbHbIe Y4eOHbIe AeliCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JESITEIbHOCTh B 00JacTH
(U3MKKM W acTPOHOMHH, BBISBIATH MNPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUsS] PACUETHBIX U KaueCTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MMPAKTUUYECKONW paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeANnOYTeHUMH;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacimupsATh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieJIaTh  OCO3HAHHBIA BBIOOp, AapryMEHTHPOBAaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

COCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMLMUA B 001acTu
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHUBBI B JAEATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJETh HaBbIKAMHM  [IO3HABATEIbHOW  pediekcuu KaKk  OCO3HAHUs
COBEpILAEMbIX JEUCTBUI M MBICIUTENbHBIX MPOLIECCOB, HX pE3yJbTaTOB U
OCHOBaHUI;



WCIOJIB30BaTh MPUEMBI PEIICKCUU ISl OIICHKH CUTYyaIluH, BEIOOpa BEPHOTO
peIICHMUS;

yMETh OIIEHHWBATh PUCKU U CBOEBPEMEHHO NPUHHUMATH PEIICHUS IO HX
CHUKCHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHl JPYTUX TMPU aHAIHU3€e pPE3yIbTaTOB
NESTETLHOCTH,

MPUHUMATh €05, TOHNMasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTHl JPYTUX TMPU aHAIHU3€e pPE3yIbTaTOB
NESATETLHOCTH,

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKH.

B mporecce mOCTMKEHMSI JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢Qusuke I YPOBHS CpeAHEro oOmero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, MIPEATNOIAT AR
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOITMOHAIBHOE
COCTOSTHUE, BUJIETh HAIPABICHUS Pa3BUTHS COOCTBEHHOUW AMOIIMOHAILHOU C(epHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBAThCA K
AMOITMOHATBHBIM U3MEHEHHSAM U TIPOSBIATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIFOUAIOIIECH CTpPEMJICHUE K JIOCTHXKCHUIO TEIU U
yCnexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh HMCXOJS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOUYAIOIIEH CITOCOOHOCTh MOHUMATh IMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTH €r0 TPH OCYIIECTBICHWHU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTICPEKUBAHUIO;

COIMAJIPHBIX HABBIKOB, BKITFOUAIOIIMX CITOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOIBMHU, 3200 TUTHCS, TIPOSIBIATh MHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 10 kiacce npeaMmeTHble pe3ynbTaThl Ha 0a3oBOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCSl YMEHHIA:

JEMOHCTPUPOBaTh HAa NpPUMEpax poJib U MecTo (pu3MKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTWHBI MHpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHULBl MPUMEHEHMS] M3YUYEHHBIX (U3HYECKUX MOJIENEH:
MaTepualibHas TOYKa, MHEpUUaIbHas cCUCTeMa OTcu€ra, a0COIMIOTHO TBEPIOE TEIO,
WJICANIbHBIN Ia3, MOJAEIN CTPOCHUS Ta30B, )KUAKOCTENM U TBEPABIX TEJI, TOUYCYHBIN
AIEKTPUYECKUH 3apsijl MPU pelIeHnr (U3NIECKUX 3a/1a4;



pacmo3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISPHO-KHHETHYECKOW TEOPHH CTPOCHHS BEIIECTBA U
AJEKTPOJMHAMHUKHA: PAaBHOMEPHOE M  PABHOYCKOPEHHOE  IPAMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMIaJicHue TeJ, ABWKCHUE 10 OKPYKHOCTH, HWHEPIHS,
B3auMoielicTBHE Tel, TU(dy3us, OpOyHOBCKOE IBMKECHHUE, CTPOCHUE KM IKOCTCH
¥ TBEPIBIX TN, K3MEHEHHUE 00bEMa TeJl TPH HAarpeBaHUH (OXJIAKICHUH ), TETUIOBOE
paBHOBecHe, WCIapeHue, KOHACHCAIMS, TUIaBJICHWe, KPUCTAIUIM3AMNS, KHUIICHUE,
BJIQXHOCTh BO3/IyXa, IMOBBIIICHUE JABJICHHS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBs3b MCEXKIy TapaMeTpaMd COCTOSIHMS Tra3a B H30IpoIleccax,
AJIEKTPU3AIUS TeJl, B3aUMOICHCTBHUE 3aPsIJIOB;

OTHCBHIBATh MEXAHWYECKOE JIBIKCHHE, HCIIONB3ys (DPU3NUCCKHE BEIUYUHBI:
KOOpAWHATa, MyTh, IEpeMelIeHnue, CKOPOCTh, YCKOpEHHEe, Macca Teja, Cuia,
UMITYJTbC TeNa, KUHETHYECKasi YHEPTUs, MOTCHITMANbHAS JSHEPTUS, MEXaHWIECKas
paboTa, MexaHW4YecKas MOIIHOCTh; IPH OIMCAHUM TPABWILHO TPAKTOBATH
(Gbu3HUeCKNil CMBICT HCIOJB3YEMBIX BEIMYWH, WX OOO3HAYCHHUS W CIUHUIIHI,
HaxoAuTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUUHY C JAPYTUMU
BEJIMYUHAMU;

OTKCHIBATh HM3YYCHHBIC TEIUIOBBIC CBOMCTBA TEI W TEIUIOBBIC SIBIICHMSI,
UCIIONB3Yys (pu3nueckue BENIWMYMHBI: JaBJICHHE Tas3a, TeMmIepaTrypa, CpeaHss
KHHETHYECKasT PHEPTUS XaOTHUYCCKOTO JBIDKCHHS MOJICKYJI, CpETHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, pabora rasa,
KOA(DPUITMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO JBHTATENs; TPH OMHCAHUHU
PaBUJILHO TPaKTOBaTh (DU3MUECKHUH CMBICT HWCIOJIB3YEMBIX BEJIWUYHMH, WX
0003HaUYECHUS W EIUHUIIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIONIUE JTAHHYIO
(U3HYECKYIO BETMYHMHY C IPYTHUMH BETMIUHAM;

OTHMCHIBATh N3YUCHHBIC AIEKTPUUIECKUE CBOMCTBA BEIIECTBA M DJICKTPHUECKUE
SIBJIICHHS (IIPOIICCCHI), UCIIONB3YsT (U3MUECKHE BEITWYUHBI: AJICKTPHUCCKUHN 3apsi,
AJIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TOTEHIIUAJ, PA3HOCTh IMOTEHIIUAIOB,;
Py ONMHCAHWUW TIPABUJIBHO TPAKTOBATh (DM3MUECKHN CMBICI HCIIOIh3YyEMbIX
BEJIMYMH, UX O0O03HAYCHUsS] W EIWHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYUHY C APYTHMH BEIMUYNHAMU;

aHAJTM3UPOBATh (YU3UYECKHE TMPOILECChl U SBJICHUSA, WUCIOIb3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHITUIILL 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpPaHCHUS MEXaHWYECKOW OJHEPruHW, 3aKOH COXpPaHCHHUS HMITYJIbCa,
IPUHIUI CYTNEPHO3UIIUA CHJI, TPUHITUIT PABHOIPABHUS HHEPLUUAIBHBIX CHCTEM
0TCUéTa, MOJICKYJAPHO-KHHETUICCKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BHIC
3aKOHBI, CBS3b CpPeHEH KMHETUYECKOW YHEPTUH TEIUIOBOTO JBMXKCHHUS MOJIEKYJ C
aOCONIOTHON TeMIepaTypou, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHCHHS
AIEKTPUYECKOTO 3apsnaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO



(GbOpMyITHUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXEHUE W YCIOBUS (TPaHMUIIBI,
00J1acTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPHUHIIMIBI JEHCTBUS MAIlIMH, M[PUOOPOB U
TEXHUYCCKUX YCTPOWCTB; pa3iaudaTh YCIOBHS MX O€30MacHOTO WCIOJIB30BAaHUS B
IMOBCEIHEBHOM KM3HU;

BBITIOJTHSTh OKCIIEPUMEHTHI 110 HWCCICIOBAHUIO (PU3UYECKUX SBICHUU W
IIPOIIECCOB C HCIOJIB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEPCHHH, MPHU DTOM
dbopmynmupoBarh TpobiieMy/3agady H THIOTE3y Yy4YeOHOro OSKCIEPUMEHTA,
coOMparh YCTAaHOBKY W3 TPEIJIOKEHHOTO O0O0pYyJA0BaHUS, MPOBOIAUTH OIBIT H
(dbopMyTUPOBATh BHIBOIHI;

OCYIIECTBIATH MPSIMbIC U KOCBEHHBIC U3MEPCHHS (PU3NICCKUX BEIIMYHH, TIPH
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS U HCIOJIb30BaTh W3BECTHHIE
METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEOBATh  3aBUCUMOCTH  MEXIy  (U3MYECKUMHU  BEIWYMHAMU  C
WCITOJI30BAaHUEM TPSIMBIX HW3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bukcHpoBaTh pe3yiabTaThl IMOJTYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE TaOIUIl U TPaQUKOB, JeTIaTh BEIBOJIBI MO PE3yIbTaTaM HCCIICOBAHUS;

co0JIro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEAOBAHUM B
paMKax y4eOHOro »SKCIEPUMEHTa, Yy4eOHO-UCCIIENOBATEIbCKON W IMPOEKTHOU
JESATETFHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPaTOPHOTO
000py0OBaHUS,

pemiath pacu€THbIe 3aJauyd C SBHO 3aJlaHHOW (DU3MYECKOW MOJENbIO,
UCTIONIB3YS (PU3UYCCKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/1a9n
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3UUECKHE BEIMYUHBI U (HOPMYIIBI,
HEOOXOaMMBIC NI €€ PEIICHUs, MPOBOIUTH PAacU€Thl W OICHUBATH PEABHOCTH
MOJIyYEHHOTO 3HAYCHUS (PU3HUECKON BETNIUHBI,

perarh Ka4eCTBEHHBIC 33]]a4H: BEICTPAMBATh JOTHUCCKH HETPOTUBOPCUHBY IO
LENOYKY pPacCy>KIEHUI C ONMOpold Ha H3Y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
busnueckue IBICHUS;

UCIOJIb30BaTh ~ NPH  pEHIeHHMH  y4eOHbIX  3aJlad  COBPEMEHHbIE
nH(pOPMAITMOHHBIC TEXHOJIOTUH JUTSI TIOUCKA, CTPYKTYPUPOBAHUSI, WHTEPIPETAITUN
U TIPEACTABJICHUS YYEOHOW U HAy4YHO-TIOMYJISpHON MHGOpMAIUK, TOTYyUYeHHON U3
Pa3IUYHBIX UCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOJIy4aeMyto HH(OpMAIHIO;

MPUBOINTH MIPUMEPHI BKJIaa POCCUUCKHX U 3apyOSKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HayKd, OOBICHEHHE TPOIECCOB OKPYKAIOIIET0 MHUpa, B Pa3BUTHE
TEXHUKHA W TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (M3HKE B MOBCEIHEBHOMW >KU3HU
Jutsi o0ecriedeHus: 0€30MacHOCTH TPU OOpaIleHuH ¢ MPUOOpaMHU U TEXHUIECKUMHU



YCTPOWUCTBAMH, JIJII COXPAHECHUSI 370OPOBbSI M COOTIOIEHNUS HOPM SKOJIOTHIECKOTO
MOBEACHHUS B OKPY KAIOIIEH CpEE;

paboTarh B TIpYyIIEe C BBHINOJHEHUEM PAa3IUYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBAaTh PAOOTy TPYIIbl, palMOHAIBHO pacHpeieisTh O00sS3aHHOCTU W
IJIAHUPOBATh AEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJ€KBAaTHO OLICHUBATH
BKJIQJ] KQXKJIOTO M3 YYACTHUKOB T'PYIINbBI B PEIIEHHUE paccCMaTpuBaeMoi mpoOJIeMBbl.

K xoniy oOyuenuss B 11 kjiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIONTUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPaX pPoOJjb U MecTO (U3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B TPAKTUYECKOU NEATENBHOCTU JIKOJCHU, LETOCTHOCTh U €IUHCTBO
(bu3nuecKoil KapTUHBI MUDPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UUECKUX MOJICTeH:
TOYEYHBIN AIEKTPUUECKUI 3apsl, JIyd CBETA, TOUCUHBIA UCTOYHUK CBETA, s/ICpHAas
MOJIENTb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO spa TMpH PeIIeHUH (PU3UIECKUX
3a/ay;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (TPOLECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKY M KBAHTOBOUM (PU3UKU: 3JIEKTpUUECKas MTPOBOAUMOCTb,
TEILUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJCHUCTBUE
MAarHUTOB, OJJICKTPOMArHUTHas WHIYKIMS, JEHCTBHME MAarHUTHOrO TIOJISI Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsil, AJIEKTPOMATHUTHBIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEMHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIICHHUE,
untepdepenius, audpakius W NOOJApU3alUs CBETa, JUCIEPCUs]  CBETAa,
doToanekTpudeckuii 3¢dexT (hoTodrddeKT), CBETOBOE MaBICHUE, BOSHUKHOBCHUE
JMHENYaToro CIEKTpa aroMa BOJOpPOJa, €CTECTBEHHAas M MCKYCCTBEHHAas
PaaMO0aKTUBHOCTB;

OTNHUCHIBATh H3YUYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  pPA3IM4YHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SBJICHHS (TIPOIIECCHI), WCHONB3Yys (DU3NYECKUE BEITUYWHBIL:
DJIEKTPUYECKUN 3apsill, CWiia TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, JJIEKTPUUYECKOE
CONIPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBIKYIAs CuUJia, padoTa TOKa,
WHIYKIUS MarHuTHOTO MoJjs, cwia Awmmnepa, cwia JlopeHna, WHIYKTUBHOCTh
KATYIIKU, SHEPrus DIIEKTPUYECKOTO W MAarHWTHOIO IMOJIEH, MEPUOJ M YacToTa
KoJiecOaHui B KoJie0aTeIbHOM KOHType, 3apsjl M Cuja TOoKa B Mpolecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE paccTOsSHUE U
ONTHUYECKasi Cwia JIMH3bI, MPU ONHCAHUW TPABUIBLHO TPAKTOBATh (PU3MUECKUi
CMBICIT HCIIONb3YEMbIX BEIMYMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JIAHHYIO (DU3UYECKYI0 BEIWYHHY C JAPYyTHMH
BEJIMYUHAMU;



ONUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBICHHUA M MPOLECCH, HCHOJIb3YS
bu3MYeCKre BEIUYUHBI. CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M
4acToTa CBETA, SHEPTHsS U UMIYJbC (GOTOHA, IEPUOJI MOIypacaia, SHEPTHs CBSI3U
aTOMHBIX fJ€p, MPU OIUCAHUU MPABWIBHO TPaKTOBaTh (DU3UUYECKUI CMBICT
UCIOJIb3yeMbIX BEJIIMYMH, X OOO3HAYEHWS W EIUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSA3BIBAIONINE JIaHHYI (U3UYECKYIO0 BEJIMYUHY C JPYTMMH BEJIMYMHAMU,
BBIYUCIISATH 3HAYEHUE (PU3NUECKON BETUYUHBIL;

aHATM3UPOBATh (PU3UUYECKHE TPOIECChl U SBIICHUS, WCIONB3Yys (PU3UUECKHE
3aKOHBI W MPUHIMIMBL: 3aK0H OMa, 3aKOHBI MTOCIEA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUs NPOBOAHUKOB, 3aKOH Jkoyns—JIeHna, 3aKkOH 3IEeKTPOMAarHUTHOU
WHYKIMH, 3aKOH MPSMOJUHEHHOTO0 paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUEe ODMHINTeHHa g doTodrddexra,
3aKOH COXPAHEHHUsI PHEPryu, 3aKOH COXPAaHEHUsS HUMITYJIbCa, 3aKOH COXpaHEHUSs
3JIEKTPUUYECKOTO 3apsifa, 3aKOH COXpaHEHMs] MacCOBOr0O 4ucia, nmocTyyarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAKEHHUE W YCJIOBUSA (TpaHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OTPEACNATh HAMPaBJICHUE BEKTOpa WHAYKIIMM MAarHUTHOTO TOJIsSI TIPOBOIHUKA
C TOKOM, cuiibl AMIiiepa u cuibl JlopeHua;

CTPOUTh M OMHUCHIBATH M300paXEHUE, CO37aBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh AKCIEPUMEHTHI 1O UCCIEAOBaHUIO (PU3NUECKUX SIBICHUN U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH: MPU STOM
dbopmynupoBath mpobiieMy/3amadyy W TUMOTE3y Y4eOHOTO OKCIEpUMEHTa,
coOupaTh YCTAaHOBKY U3 TIPEIJIOKEHHOTO OOOPYJOBAaHUS, MPOBOJIUTH OIBIT U
(dbopMyTUpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MIPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
9TOM BBIOHMpaATh ONTUMAJILHBIA CIIOCOO M3MEPEHHS W HCIIOIb30BaTh H3BECTHBIC
METO/IbI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHUH C HCIOJIb30BaHUEM
MPSMBIX HM3MEPEHUH: TPU H3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIIMUUH B BHJC TaOIHIl U
rpaduKoOB, JAeNaTh BBIBOIBI 110 Pe3ybTaTaM UCCIICIOBAHMUS;

coOJiroaTh MpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUM WCCICHOBAHUM B
paMKax y4eOHOro »JKCIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON W IMPOEKTHOU
JEATEIbHOCTH C UCIIOJB30BaHUEM H3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000py0OBaHUS,

pemarb pacuéTHhlEe 3a7aud C SIBHO 3aJaHHON (U3MUECKOW MOJEIbIO,
UCIIOJIB3YSl (PU3UYECKHUE 3aKOHBI Y MPUHIIUIIBI, HA OCHOBE aHallU3a yCIOBUS 3aJlauu



BBIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYUHBI U (POPMYJIBL,
HEOOXOAUMBbIE JJiA €€ pEelIeHMs, MPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIy4E€HHOTO 3HauU€HUs (PU3NUECKON BEIIMYUHBI,

pemarb Ka4eCTBEHHBIE 3aJJa4M: BHICTPAUBATh JOTUYECKH HEMPOTUBOPEUHBYIO
LENOYKY PAaCCy’KIEHUI C ONOpPOWM Ha W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznYecKue sIBJICHNUS;

UCIOJIb30BaTh ~ NPH  PEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTHU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEpPIIpETALlN
U TIPEACTABJICHUS YUYEOHOW U HAy4YHO-TIOMYJIIpHON MH(GOpMAIUK, TOJTYyUYSHHON U3
Pa3INYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJTydaeMylo HH(OPMALIHUIO;

OOBSACHATH MPUHUMUIIBI JEHCTBUS MAaIIUH, NOPUOOPOB M TEXHUUECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30IaCHOIO UCIOJIb30BaHUS B IOBCEAHEBHON
KU3HH;

IPUBOJIUTH NPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IPOLECCOB OKPYKAIOIIET0O MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA N0 (PU3UKE B MOBCEIHEBHOW >KU3HU
uisl o0ecrieyeHus: 0€30MacCHOCTH MPHU OOpaLIEHUH ¢ MPUOOpaMU M TEXHUYECKUMU
yCTPOMCTBaMHU, JUIsl COXPAHEHUS 3/10pPOBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0
MOBEACHHUS B OKPYIKAIOIIEH CpEE;

paboTaTh B TIpYyIIE C BHIIOJHEHUEM pAa3JIMYHBIX COLUAIBHBIX pOJEH,
IUIAaHUPOBATh pabOTy TPYIIbl, PAUUOHAIBHO pacHpenensiTb OO0S3aHHOCTU U
IUIAHUPOBATH JAESITEILHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJl€KBATHO OLICHUBATh
BKJIaJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE paccCMaTpruBaeMoil MpoOIeMBL.
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10 KJTIACC
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oOpa3oBaTte/ibHbIEPECYPChI

Pasznen 1.OU3UKA U METObI HAYYHOI'O ITIO3HAHUSA

®u3MKa U METOIbI HAYYHOTO bubnuorexa [HJOK
1.1 2
MIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 2
Pa3zgen 2.MEXAHUKA
but6mmotexa [IOK
2.1 K 5
fHeMatHia https://m.edsoo.ru/7f41bf72
but6morexa [IOK
2.2 7
Hluramuia https://m.edsoo.ru/7f41bf72
bubnnotexa LIOK
2.3 6 1 1
3aKOHBICOXPAHCHNA B MCXAHHKC https://m.edsoo.ru/7f41bf72
Hroromopaszneny 18

Pa3nesn 3.MOJIEKYJISAPHASAA ®PU3UKA U TEPMOJUHAMUKA

OCHOBBIMOJIEKYJIIPHO- bubnunoreka [JOK
3.1 . 9 1
KMHETUYECKONTEOPHUHU https://m.edsoo.ru/7f41bf72
bu6muorexa [IOK
3.2 10 1
OCHOBBITEPMO A HAMHKH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUS 5 bubnuotexa [JOK
' BemecTBa. Ma3oBble MEPEXObI https://m.eds00.ru/7f41bf72

Hroromnopaszneny 24
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Paznen 4.9JIEKTPOJJUHAMUKA

but6mmotexa [IOK
4.1 10
DueKTpoctatitia https://m.edsoo.ru/7f41bf72
49 [TocTOsTHHBIN 3MEKTPUUECKUN 12 bu6nuoreka [IOK
' TOK. TOKH B pa3IMUHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroronopazneny 22
PesepBHOEeBpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VI YYEHUKA

» ®usuka, 10 knacc/ Msikumes I'.41., Byxosues b.b., Corckuii H.H. nmon
penakiueit [TapdpentreBoit H.A., AkunonepHoe obiectBo «M3naTenbcTBo

«IIpocaemenue»

METOANYECKHUE MATEPHUAJIBI 1JISI YYUTEJIA

Bonkos B.A. YHuBepcaigbHble NOypoUYHbIe pa3paboTku no gusuke: 10 kiacc. -
M.: BAKO, 2007. - 400 c. - (B moMo11s MIKOJLHOMY YUHUTEIIO).

OU3UKA 10. DnekTpoHHOE npuiioxkeHue K yueonuky ['.5. Mskuiiena,
b.b.byxosueBa, H.-H.Corckoro. 3A0 «O6pazoBanue Meaua» OAO
«znarenbctBo «IIpocemenne», 2011. DVD.

KonTtponbHo-u3MeputenbHbie Marepuansl. @usuka: 10 kiace / Cocr.
H.N.30pun. - M.: BAKO, 2010.

Ka6apaun O.®., Opnos B.A. ®usuka. Tectol. 10-11 xnaccer: YueOHo-

MeToudeckoe mocooue. - M.: Jlpoda, 1998.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChbI CETU
HMHTEPHET

https://m.edsoo.ru
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