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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHSI Ha YPOBHE CpEIHEro 0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHWM, M3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHMsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaAMU W Apyrux. M3yudeHue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBY Kypca (pu3uku 11 ypOBHS CpeHEro o01iero 00pa3oBaHus MoJI0KeH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOITPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PUBHKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc dbusuku npeamnosaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHUKH M TEXHOJOTHH, a TaKXKe OO0CYXKICHHS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, Poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpraHu3allid SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusznke oObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKUX MPAKTHYECKUX PabOT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
3TOM O0ecrneynBaeTcsl OBJIaJEeHUE OOYYaIOUIMMHCS YMEHHUSAMH IPOBOJUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
IIpu 3TOM 117151 pacU€THBIX 33724 IPUOPUTETOM SIBISIOTCS 3aJ]a4M C SIBHO 33JJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SBICHUM U TPOIECCOB B OKPY’KAIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4yeOHoro mnpouecca 0a3oBbI ypOBEHb Kypca (DU3MKU HA YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHHUE [JIsl BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIYEBbIX JAEMOHCTpalui s
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUjie TeMaTHYECKUX KOMILIEKTOB M OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUPPOBBIX JT1ab0paTopuil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsicCHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE U I HIPUHATUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIeIeHHs] JOCTOBEPHOCTH MOJIYYEHHOT'O pe3ysibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HE/IEINI0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
OCOOCHHOCTEH 00yJarOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb 3xciepuMenTa v TEOpUU B MPOLIECCE TO3HAHUS TPUPOIbL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
dusnyeckrue 3aKOHbI U TEOpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Pons u mecto ¢uzuku B GOpMUPOBAaHUU COBPEMEHHOW HAYYHOU KapTHHBI
MHUpA, B TPAKTUUECKOU JAEATEIBHOCTH JIOJIEH.

Llemoncmpayuu

AHanoroBeie W HHUGPOBBIE HN3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTEepUAIbBHOM TOUYKH, UX MPOEKLUHUH HA OCHU CHUCTEMBbI KOOpJIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMS, INYyTH U IEPEMEIICHUs
MaTepHalIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuponmmHueitHoe aprxenue. JIBHKeHHEe MaTepUaJIbHON TOUYKH 10 OKPYKHOCTH
C MOCTOSIHHOM N0 MOXYJIIO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSAIOB, LIENIHBIC U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBU>KEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenne aBuxkeHHsl Teia, OPOILIEHHOrO MOJA YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.



HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MpPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIIeHHOT0 TOPU30HTANIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uinuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOMIUX B MPYXKHUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuiabl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE NBMXKCHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckass sHeprusi MarepualbHOM TOYKU. TeopemMa 00 H3MEHEHUU
KMHETUYECKON SHEPTUH.

IToTenmuanpHas SHEprus. IToTenuanbHas SHEprus yOpyro
nedopMupoBaHHOM NPYKkUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emiu.

IloTeHyanbHbBIC u HEIMOTSHIIMAJILHEIC CHJIBL. CBs3b paboThI
HEMOTEHIMAJIbHBIX CHUJI C U3MEHEHUEM MEXaHUUECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JIByX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW IHEPTUH
TeJIa Ha PUMEPE PACTHKEHUST PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUS YaCTHI] BenecTBa. MOJIENIM CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl Monekyi. KonndecTBo BemectBa. [loctositHHas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ umamepenue. lllkana temneparyp
Llenbcus.

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpPHH HACATBLHOrO Taza. AOCOJIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. [llkama



temneparyp KenpBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHUE H3O0IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYJIIPHOTO
B3aMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ u3meHeHus. KonmudyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y AeIbHasA TEIIIOEMKOCTh BEIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpaTuMocTs mpo1ieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JNENUCTBHSI. DKOJOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHWE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.



Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tela MPH COBEPLIEHUH pPadOThI: BBUIET
npoOKH U3 OYTBUIKM NOJ JAEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpALu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpIT 0 a1MadaTHOMY PAaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHBI map. YaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcTaJu3anus. Y neapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM [1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKAa

Tema 1. dnekmpocmamuxa

OnexTpuzanus Tesl. DIEKTPUUECKUi 3aps. J[Ba BUa 31€eKTPUUECKUX 3aPsA0B.
[IpoBOAHMKH,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 2JIEKTPUUECKUI 3apsi.
Onektpuueckoe mone. Hanpsxk€HHOCTh 3nekTpuueckoro mnois. I[IpuHinun
CYNEPHO3ULINNA IEKTPUYECKUX Noseh. JIMHMKM HanpsyKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.



Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOJHMKH W AWANEKTPUKH B HJIEKTPOCTATHYECKOM Toje. J{udnekTpuueckas
MPOHULIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN aniapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPNEKTPUKH B AJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenune 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE COINPOTHBICHUE BEUIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 11 MOJHOM (3aMKHYTOM) 3eKTpudeckoi nenu. KopoTkoe 3amMbIKaHuE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKUT TOK B Tra3zax. CamMOCTOATEIbHBIH M HECAMOCTOSTEJIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OITYITPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe coeIMHEHNE MMPOBOTHUKOB.

[IpssMoe wu3MepeHue dIEKTpOABIKYyIIeH cuwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢uszuku 6azoBoro ypoBHA B 10 Kilacce OCYIIECTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbI (akT, rumoresa, ¢u3uyueckas BeIWYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEN U T'a30B,
AIEKTPUYECKUE  CBOMCTBA  METAJUJIOB,  AJIEKTPOJMTHYECKAs  JHUCCOLMALINS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTU€), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOIMHU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBAaHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

ITocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMM MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOW WHAYKUUM. KapTMHa JIWMHUNA MAarHUTHOM WHAYKIUMU T1OJIS
MOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA € TOkoM. KapTuHa JMHUN WHIYKIUU
MarHUTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzaumoieiictBre NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalIpaBJieHUE. [[BUKEHHUE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
WHIYKIUUA. OJEKTPOABMIKYIIAsl CHJIAa HWHIYKIMHA. 3aKOH DJJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe Tmojie. IDJIEKTPOABUXKYINAs CUJIa HHIYKIUHA B
MPOBOJTHUKE, NBWKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnyKTUBHOCTh.  SIBJE€HHME CaAMOMHAYKIIMU. OJEKTPOIABIKYIAS  CHIIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne YCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJCKTPOMATHUTBI, DJICKTPOJBHUraTENIb, YCKOPHUTEIU DIEMEHTaApPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE FIEKTPOHHOTO MMyYKa MArHUTHBIM ITOJIEM.



JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOJABMKYILIEH CHJIbI MHAYKLIUNA OT CKOPOCTH MU3MEHEHUS
MAarHuTHOIO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMATHUTHON UHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYECKHE  KojeOaHMUs.
IMapmonnyeckue konebanus. Ilepuon, wacrora, amruiutyaa u ($aza kosieOaHUM.
[IpyXvHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOjeOaHUs B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux KoyieOaHUSIX. BbIHYX/IEHHbIE MEXaHHUYECKHE
kosneOanus. Pezonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HANPSIKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepenada U MOTPEOSICHUE DIEKTPUIESCKOM
SHEPrur. DKOJOTHYECKHE PUCKH IIPU IPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BAHUSA YIIEKTPOIHEPTUH B ITIOBCEIHEBHOM KU3HH.

TexHuueckue yCTPOMCTBA M MPAKTHYECKOE ITPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTI0 TOKA, IMHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeabHOW CHUCTEMBbl (IPYKUHHBIN HIN
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHui.

UccnenoBanue CBOMCTB BHIHYKJEHHbBIX KOJICOAHUH.

Habnronenue pe3oHanca.



CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc mpu MOCIENOBAaTENbHOM COEIMHEHHUHU PE3UCTOPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomsi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoJeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COCTMHEHHBIX
KOHJeHCaTopa, KaTyIIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u I1eKmMpPOMAZHUNIHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuPpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3JIYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus Bekropos E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MpeJIOMIICHUE, Mosipu3anus, audpakuus,
uHTeppepeHnrs. CKopocTh AIEKTPOMATHUTHBIX BOJIH.

[IIkayma 3J€KTPOMarHuTHBIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIpyHIMIBI pagUOCB3H U TeIeBUACHUA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckue ycTpolcTBA M IPAKTHYECKOE INPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTHKa B TEXHUKE M MEIULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KoJieOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
noJsipu3anys, 1udpakuuns, uHTepHepeHIHs.



Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoinuHENWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. Jlyu cBera. ToueyHbI HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI OoTpaxeHHus cBeTa. I[locTtpoeHue n3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI MpeJIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKCHHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiiue u paccenBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOSHHE
U ONTHYECKasi cuia TOHKOW JuH3bl. [locTpoeHue n3o0pa)keHuil B COOMPAIONIUX U
pacceuBaroUX JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJTUUYEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. JudpakuronHas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAaKCUMYMOB TIpM  TaJEHUU MOHOXPOMATHYECKOrO CBeTa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MTOJISPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE paCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopskI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiu ceera.

HaGmonenne nucrnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nokazaresns NpeaoMIeHUs CTEKIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcun cBeTa.



Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLiBl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISL CKOPOCTH CBETa B BaKyyMe,
MPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpALIECHUE
JUTUHBI.
OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHILIBIL.

CBs13b Macchl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
HOKOSI.

Pasznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpruu PoToOHA C €r0 YACTOTOU. DHEPrus
U UMIyJbC (HOTOHA.

OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
doToadpdexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOe JCHCTBUE CBETA.

TexHuueckre ycTpocTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOIEeMEHT,
doTtogaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHelHEro ¢hoTodddexra.

CBeToauon.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHIIL.
[Inanerapnas Mmogmenp aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpHU Mepexojie aroMa C OJHOTO YPOBHS SHEPrUd Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN 3HEPrUU aTOMa BOJIOPO/IaA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckyisipHo-BoIHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHeM4aTbiX CIEKTPOB U3TyUCHHUS.



Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbITH Pe3epdopaa mno onpeaeneHnio coctaBa paJuoakKTUBHOTO
m3nydenus.  CoiictBa  anbda-, Oera-, ramMma-uziaydeHus.  BiusHue
PaIMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOGepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio aapa. M3oromsl.

Anbda-pacman. DNEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacman. ["amma-
U3JIy4YeHHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SAnepHbie cuibl. edext maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 s€Ep.

Anepnwiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHIEKTUBBI
SIZICPHOM YHEPTETUKU. DKOJTOTUUECKUE ACTIEKTHI SIAEPHON IHEPTETUKHU.

DnieMeHTapHble YacTUIbl. OTKPBITHE MTO3UTPOHA.

Metobpl HAOIIOACHUS U PETUCTPAIIMH JIEMEHTAPHBIX YaCTHIL.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO husndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Ilemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPO(PU3UKH

Ortanbl pa3BUTUs acTpoHoMUH. [IpuKiIanHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3BéznmHoro Heba. Co3Besnusi, sipKU€ 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JBUKECHHE.

Conneynas cucrema.

Connne. ComHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIIA M 3BE3L.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHbIA KIacc —
CBETUMOCTbY». 3BE31bl TJIABHOM IMOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTbY» JJIA 3BE3]l TJIaBHOW MOCIEI0BaTebHOCTH. BHyTpeHHee cTpoeHue
3B€311. COBpeMEHHBIE MPEJCTABICHUSI O MPOUCXOXKIACHUN U 3Bontounn CoiHIa U
3BE3/1. DTaNbl )KMU3HU 3BE3I.



Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHI B Aapax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
OPUJIOXKEHUH JIs ONpe/iesieHus MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukum u acTpoHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKO,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOUW KapTHHE MHpA, POJib (U3MUECKOW TEOPUU B
(dbopMupoBaHUY MPEACTABICHUN 0 GU3HUECKON KapTUHE MUPA, MECTO (U3UUYECKOI
KapTUHBI MHpa B OOIIEM psAJly COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMHU MAaTeMaTHKHU,
OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI U MX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o6bEéma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanualuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTATUIMUYECKON PEIIETKY, CIIEKTPAIbHBIA aHAIIN3.

leoepaghusi:  marHWTHBIE TIONMIOCA 3€MIIM, 3QJIeKA MArHUTHBIX PV,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JIAHUM DJIEKTPOIEpENayd, TIEHEpaTop IEPEMEHHOrO0 TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHUOHHAS IIeYb, pagap, pPaguonpUEMHUK, TEJIEBU30D,
aHTeHHa, TeiaedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh TPAXKAAHCKOM MO3UIIMN 00YJaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3allNig;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUNUCKOM I'PaKIaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATH MPOSKTHYIO M UCCIE0BATENbCKYIO IEATEbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS
Ba3oBble Joruveckue aeicTBus:

CaMoOCTOSITETFHO  (OPMYIHUPOBATh M aKTyaJlIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNENSITh IEeTU JACATCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
TOCTKEHUS;

BBISBJISATHL 3aKOHOMEPHOCTH M TNPOTHBOPEYHMS B  pacCMaTPHBACMBIX
(U3HUCCKHX SIBIICHUSX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C yU4ETOM aHajau3a MMEIONTUXCS
MaTePHAIIbHBIX U HEMAaTepHATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEabHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX ITPOOJIEM.

Ba3oBble ucciienoBaTe/IbCKHE TeHCTBHSA

BJIQ/IETh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMU TOHSITHSIMU M METOJAMHU
buznuecKon HaAyKu;

BJIa/IETh HaBbIKAMU YU€OHO-HUCCIEA0BATEILCKON U MPOEKTHOM NEATETbHOCTH
B 00sacTu (PU3UKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATENbHOMY MOUCKY
METOJIOB peIIeHUs 3a7a4 (PU3NUYECKOTO COJEP)KaHUs, NMPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJIQJI€Th BUJAMU JCSATEIBHOCTH TIO TIOJYYCHHIO HOBOI'O 3HAHHS, €ro
UHTEpIIpETAlliy, NpPeoOpa3OoBaHUI0 U TPUMEHEHHIO B PAa3IUYHBIX Y4EOHBIX
CUTYaIUsAX, B TOM YHCJIC TIPH CO3JIaHUN YICOHBIX ITPOCKTOB B 00J1aCTH (PU3UKWU;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyaJU3WpOBaTh 3a/audy,
BBIJIBUTATH THIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI IJIs I0KAa3aTEIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJE€ PEIICHUS 3a/Jadyd  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
JESITETbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (HU3UKY;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUS TO (U3UKE B TPAKTHYECKYIO 00JaCTh
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE WJICH, TIPEIaraTh OpUTHHAIBHBIE TIOIXOIBI M PEIICHUS;



CTaBUTb IPOOJIEMBI U 33/1a4H, AOMYCKAIOIIUE aJbTEPHATUBHBIEC PEILICHUS.
Pabora ¢ ungopmanmeii:

BJa/Ie€Th HAaBBIKAMM MOJYy4YeHUs HMH(OpManuu (U3HUECKOro COAEpPKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBIATH IIOMCK, AHAJIN3,
CUCTEMATH3alMI0 W HMHTEPIpEeTaluio MHGOpPMAIMK pPa3iIudHbIX BUIOB U (HOpM
IIPEACTABIICHNS;

OLICHMBATh JI0OCTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHUKalIMOHHBIX
TEXHOJOTUN B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3al[MOHHBIX
3a/1a4 ¢ coOM0eHueM TpeOOBaHU SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMmarax c
y4€TOM Ha3Ha4YeHHs] HH(GOPMAIIMU U 1IeJIEBOM ayJAUTOPUH, BEIOMpPAs ONTHUMAJIbHYIO
dbopMy npecTaBIeHUs U BU3YyaTU3aIINH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE 1eCTBHUS:

OCYIIECTBJIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOH JICSITEIILHOCTH;

pacrio3HaBaTh NPEANOCHIIKM  KOH(MJIUKTHBIX CHUTyalldd HW  CMST4YaTh
KOH(DJIUKTHI,

Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOK TOYKY 3PEHHUSI C HUCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAITHHON
paboTHI;

BBIOMPATh TEMAaTHKy W METOJBl COBMECTHBIX ACHCTBHMA C y4ETOM OOIIHUX
WHTEPECOB U BO3MOYKHOCTEHM KaXKJ0r0 YieHa KOJUICKTUBA;

NpUHUMATh II€JIM  COBMECTHOM  JAEATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBAaTh JCUCTBUSA IO €€ JOCTHUKCHHUIO: COCTaBJISATH IUIAH JICMCTBUI,
pacrpenensaTh poiau ¢ Y4ETOM MHEHHHM YYaCTHHUKOB, OOCYXKJATh pe3yJbTaThl
COBMECTHOM padOTHhI;

OIIEHUBATh KAYECTBO CBOETO BKJIAJIa U KaXJIOT0 YYaCTHUKA KOMaH/ bl B 001U
PE3YIBTAT 10 Pa3padOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TMPOEKTHI, OICHUBATh WJIEM C TMO3WIMA HOBHU3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TMOBEICHHUE B Pa3IUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYCCTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.



PeryasiTuBHBIE YHUBEPCcAJIbHbIE yUeOHbIE JeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NI€ATEILHOCTh B 00J1acTU
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHHS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTUYECKON PabOThl C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTEHHI;

JlaBaTh OIIEHKY HOBBIM CUTYAIlUsIM;

pacuIupsiTh paMKH yu4eOHOTo MpeMeTa Ha OCHOBE JIMUYHBIX MPEANOUYTESHUIH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIIICHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO DSPYAUIMA B 00JacTu
(bM3UKH, TOCTOSTHHO TOBHIIATh CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJbHbIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsM, BHOCHUTh KOPPEKTHUBBI B JICSITCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISIM;

BJIaJIeTh  HAaBbIKAMU  [IO3HABAaTEJIBHOM  peQIeKCMH  KaKk  OCO3HAHUS
COBEpIIAEMBIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI pedIeKCUH I OLIEHKH CUTYalluH, BIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBAaThb PUCKHM U CBOEBPEMEHHO MPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpPH aHAIU3E PE3YyIbTAaTOB
NEeATEIbHOCTH;

NpU3HABATH CBOE MPABO M MPABO JAPYTUX HA OIMIHOKH.

B npouecce 1ocTUKEHUS TUYHOCTHBIX PE3YIBTATOB OCBOEHHUS MPOrPAMMBI IO
bu3uKke I YpOBHSA cpeaHero oOmero oOpa3oBaHHS Yy 0OyYarommXxcs
COBEPIIEHCTBYETCA AMOIMOHATbHBIN UHTEJUIEKT, MPEANOJIaraonii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS, BKIIFOUAOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHAILHOU cephl,
OBITh YBEpEHHBIM B ce0e;



CaMOpETryJIMPOBaHKs, BKJIIOYAIOLIETO0 CAaMOKOHTPOJIb, YMEHHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJIEHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHAJILHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALWH, BKIIIOYAIOIICH CTPEMJICHUE K JOCTHIXKEHUIO LICIU U
yClexy, ONTUMM3M, WHULHUATUBHOCTb, YMEHHE JEHUCTBOBATH MCXOIs U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IpYruX, YYUTBIBaTH €ro NpPH OCYUIECTBICHUU OOIICHMs, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEKUBAHHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTh BHICTPAUBATH OTHOILICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOHQIUKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K konity o6yuenus B 10 kiacce nmpeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl NPUMEHEHHUS HU3YYEHHBIX (QU3NYECKUX MOJENeH:
MaTepHualibHasi TOUYKa, MHEpIUalbHas cUcTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
UJCAIBHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsil MpU pelieHnH (PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pU3MYECKUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BELIECTBA U
JJIEKTPOAUHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKCHHUE,
CBOOOJIHOE TAZICHUE TeJ, JBUKEHUE MO OKPYKHOCTU, UHEPLHUs, B3aUMOJEHCTBHE
ten, nuddysus, OpOyHOBCKOE ABUKEHUE, CTPOEHHUE KUAKOCTEH W TBEPABIX Tel,
U3MEHEHHE 00BhEMa TeN MpU HArpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCAlWs, IUIABJICHUE, KPUCTAUIM3alus, KUIIEHHUE, BIIA)KHOCTH
BO3/1yXa, MOBBILICHUE JABJICHUS ras3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBA3b MEXIY IapaMeTpaMH COCTOSHMS ra3a B HU30IPOLECCaX, dJIEKTPU3ALUs Te,
B3aUMOJICHCTBUE 3apsI0B;

OINKCHIBaTh MEXAaHUYECKOE IBU)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KMHETUYECKasi SHEPIUs, IOTCHIMAIBHAS JHEPIUs, MEXaHUYeCKas
paboTa, MeXaHHWYeCcKass MOIIHOCTb; IPHU ONHUCAHUU TPABUWIBHO TPAKTOBATh
(uU3NYEeCKUil CMBICI HCHOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXOJIUTh (OPMYJIbI, CBA3BIBAIOLINE NAHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIIMYUHAMUY;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBICHUA,
UCIONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTHYECKOIO IABMXKEHUs MOJIEKYJ, CPEAHEKBaJApaTU4HasA
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHEprusi, pabora rasa,
KOA(Q(GUIIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
NPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUs ¥ EOUHUIIBI, HAaXOAUTh (OPMYJbI, CBS3BIBAIOLINE JAHHYIO
(Gu3nYeCcKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3YYECHHBIE MIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JCKTPUUECKUHN 3apsl,
JIEKTPUYECKOE I0JI€, HANPSHKEHHOCTD I0JIA, MOTEHIMAJ, Pa3HOCTh [OTCHLIMAIIOB;
P ONHWCAHUM TPABWIBHO TPAaKTOBAaTh (PU3NYECKUHA CMBICIT HCIOJIb3yEMBbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
MPUHIMI CYTEPIO3UIUNA CHJI, TPUHIIMI PABHOMPABUS HWHEPIHUAIBHBIX CHCTEM
0TCY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIJIOBOTO JIBHXKEHUS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
DIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, TpuW OSTOM pa3iuyaTh CIOBECHYIO
(GopMYyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYEeCKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

0O0BSCHATH OCHOBHBIC TIPUHIIMITHI ICWCTBHS MAIIIMH, IPUOOPOB M TEXHHUCCKUX
YCTPOWCTB; pa3inyaTh YCIOBHUS X O€30MAaCHOTO HMCIIOJIB30BaHUS B TIOBCEIHEBHOM
KU3HU;

BBITIOJIHATH JKCIIEPUMEHTHI I10 HCCIICJOBAHUIO (U3HUSCKUX SIBJICHHU |
IPOIIECCOB C WCIOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, TPU ITOM
dbopmynupoBaTh nMpodieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIIOAKEHHOTO 000PY10BaHMsI, POBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIM CMOCOO M3MEPEHUsT U HMCIOJIb30BATh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKcupoBaTh Pe3yabTATHI MOTYUYEHHON 3aBUCUMOCTU (DU3NYECKUX BEJTUYHH B BUJIC
TabyUIl ¥ TpadUKOB, AEIaTh BEIBOABI IO PE3yIbTaTaM MCCIIEIOBAHUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB M JaOOPATOPHOIO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOoANMBIE JUIsl €€ pellleHus, MPOBOAUTHh PAacUYEThl U OLEHUBATH PEATBbHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTUIECKA HETPOTUBOPEUNBYIO
HENOYKY PacCyXICHUH C OMOpoil Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nyecKue sIBJICHUS;



WCIIOJIB30BaTh MPU PEUICHUN YUYEeOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHbBIE
TEXHOJIOTUU I TIOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
y4eOHONM M Hay4YHO-IONYJIIPHONH HMHGPOPMALMK, TOIYYEHHOUM W3 pa3IHYHBIX
HMCTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATH MOJTydaeMyro HH()OPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHUH;

UCII0JIH30BATh TEOPETUUECKUE 3HAHUS IO (PU3UKE B MOBCETHEBHOM KU3HU JIJIs
obecrnieueHus: 0€30MaCHOCTH TpPH OOpaIllEHUH C MPUOOpaMH U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3JI0POBbSI M COOJIOJICHUS HOPM IKOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH CPEIE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM PA3JIMUYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO pPaCHpPENeNaTh OOS3aHHOCTU U
MJIAHUPOBATH JIESATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIJT KQXKI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpUBAeMOM IPOOIEMBI.

K xoniy o6yuenus B 11 kiaacce mpeMeTHBIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTOo (pU3uKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAyYHOM KApTHUHBI MHpPAa, B PA3BUTUHU COBPEMEHHOU TEXHUKH H
TEXHOJIOTUM, B TMPAKTHYECKON IESATEIBbHOCTH JIOAEH, LEITOCTHOCTh U E€IMHCTBO
bu3uYeCKol KapTHHBI MUPA;

YUUTHIBAaTh TPaHUIBl TPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICIICH:
TOYEYHBIN JNEKTPUUECKHUMN 3apsil, JTy4d CBETA, TOYCUYHbIM UCTOYHUK CBETA, siICpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJCIh aTOMHOTO sipa TMPH PEIICHUH (PU3HYECCKUX
3a1ad;

pacrio3HaBaTh (pU3HUECKUE SBICHUS (IIPOIECCHI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH M KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aMMOICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM U JBIDKYIIHUMCS 3apsi, IJIEKTPOMATHUTHBIE KOJeOaHHS W
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOS AaBiIeHHE, BOSHUKHOBEHUE
JMHENYaTOrO0 CIEKTpa aromMa BOAOPOJA, €CTECTBEHHas W HWCKYyCCTBEHHas
PaIHOAKTUBHOCTb;

ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE, AJIEKTPUUECKYIO OPOBOAUMOCTh  PA3JIMYHBIX  Cpen) 151
AJIEKTPOMArHUTHBIE SIBJICHUSA (MPOLIECCHI), HCMONIB3YAd (PU3NUYECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3apsji, CHJIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, JJIEKTPUUECKOe



COTIPOTHBIICHHE, PA3HOCTh MOTCHIIMAJIOB, AJICKTPOJABIKYINAs Cuia, paboTa ToKa,
WHIYKIUST MAarHATHOTO TOysl, cuia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTYIIK{, SHEPTHs DSJCKTPUYECKOTO W MArHWUTHOTO TIOJIeH, MEepUoa W YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsj W CHiIa TOKa B TIPOIECcCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pAaCCTOSHHE W
ONTHYECKAs CWJIA JIMH3BI, TPU ONKMCAHWHM MPABUIBLHO TPAKTOBATH (PU3HUSCKHI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OOO3HAYCHHsI M CAWHUIIBI, YKa3bIBaTh
(bOopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BEITMUYNHAMU,

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHS M IPOIECCHI, HCIOIB3YS
(¢u3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI |
9JacToTa CBETA, DPHEPTUS U UMITYJIbC (DOTOHA, MIEPUOJ TTOJTypaciiaia, SHEPTUs CBI3U
ATOMHBIX SIJIEP, TPU OINUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (DOPMYIIBI,
CBSA3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIMYHMHAMH,
BBIUUCIISITh 3HAUCHHUE (PU3NICCKON BETMUMHBL,

aHAIM3UPOBATh (PU3NUYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPHUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3akoH J[oyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKIIUHA, 3aKOH TPSMOJIMHEHHOTO PACIPOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHMUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa s GoTtorddekra,
3aKOH COXPAHECHHS JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXpaHEHHUs
AIIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUS MacCOBOI'0 4HCia, MOCTyNaTrhl bopa,
3aKOH PaMOaKTHUBHOIO pacrajia, IPU dTOM pa3IdaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAKEHHE U YyCIOBHUs (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINlpaBJIECHUE BEKTOpa MHAYKIIMA MAarHUTHOTO TOJIS TIPOBOTHUKA
C TOKOM, CHJIbI AMniepa u cuibl JIopeHna;

CTPOUTh W OINHCHIBATh H300paKCHHE, CO3/1aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHHN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmyupoBaTh MpoodIeMy/3a1auy ¥ THIIOTE3y YICOHOTO DKCIICPUMEHTa, COOHMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, IPOBOJAUTD OTBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHEIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIISIOBATh 3aBUCHMOCTH (PM3UYECKHUX BEJIMUMH C HCTIOJIB30BAaHUEM MPSIMBIX
M3MEPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATH PE3YIbTAThHI



MOJIY4YEHHOW 3aBUCUMOCTH (UM3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] U TpadUKOB,
JIeNaTh BBIBOJBI 110 PE3YyJbTaTaM UCCIEAOBAHUS;

co0Jiro1aTh MpaBwia 0E30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro HKCIEPUMEHTA, Y4eOHO-HCCIEJOBATENbCKONM M NPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U 1a0OpaTOpHOro
000py10BaHMUS;

pemiatb pacy€éTHbIE 3a7auyd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEblo,
UCIOJIb3Ysl (PU3MUECKHE 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aJa4H
BbIOMpATh (PU3MUECKYI0 MOJIENb, BBIACIATh (PU3NUYECKUE BETUUYUHBI U (POPMYIIbI,
HEoOXOouMBbIe JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLIEHUBATh PEATbHOCTD
NOJIYYEHHOI'0 3Ha4eHUs (PU3UUECKON BETUUUHBI;

pemaTh Ka4eCTBEHHbIE 3a/la4i: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUNBYIO
LENOYKY PpaCCYXJCHHM C ONOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU H
(duznueckue siBICHMUS;

UCIIOJIb30BaTh IPU PEIICHNN YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, WUHTEPHPETALUU U TPEACTABICHHUS
y4eOHOM ¥ HAYYHO-TIOMYJSAPHOM HH(POPMAIMM, TMOJIYYCHHOW U3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYHaeMYI0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUs WX 0€30MaCHOTI0 MCIIOJIb30BAaHUSI B MOBCEAHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOUIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3HUKE B MOBCETHEBHOM KU3HU IS
obecricueHus 0E30MACHOCTH TpPH OOpaIieHUuH ¢ NpudopaMU M TEXHHUYECCKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 3JI0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTb B Tpymme C BBHINOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJICH,
IUIAHUPOBaTh pPabOTy TPyNMbl, PAaLMOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJleKBaTHO OLICHUBATD
BKJIaJ] K)XJI0OT0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METOART HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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