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[HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHOll paboyeil mporpamMmbl BOCIUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3anusaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBlIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yibTaTaM OOyUYeHHUS, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpEIHEro oO1ero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, METalpeaMeTHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTU B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommuxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATh HAYYHBIH METOJ
MO3HAHUS [P BBINOJHEHUU UM YYE€OHBIX HCCIIEJOBaHUIA.

B ocHOBY kypca hu3uKu 1151 ypOBHS CPEHETO 00111er0 00pa30BaHUS MOJI0KEH
P UAEH, KOTOPbIE MOKHO PacCMAaTPUBATh KAaK MPUHUMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pPa3lesoB (PU3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojara€T HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TpobiieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM MpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke 00CYXICHUS
npo0JieM pallMOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISOTCA (u3uveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronnuxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX PabOT, KOTOPHIE B MPOTrpamMme
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHUYECKUX IMPAKTHUECKHUX padoT.
Bbinenenne B yka3aHHOM MepedHe J1a0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCSI YYaCTHUKAaMHU 00pa30BaTeIbHOIO Mporecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHUS W OCHaleHHUs KabuHera ¢usuku. Ilpu
TOM O0ECleYuBaeTCsl OBJIAJECHUE OOYyYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH U
ITIOCTAHOBKY OIIBITOB 110 IPOBEPKE MPEIOKEHHBIX TUIOTE3.

bonbiioe BHUMaHKE YAEISIETCS PEIIEHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 17151 pacUETHBIX 3a]1a4 IPUOPUTETOM SIBIIIOTCA 3aJ1a4u C SIBHO 3aJlaHHOMN
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pasfesia Kypca, TaK MU UHTErpupys 3HaHHUS U3
pa3HbIX paznaenoB. JJisi KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHUsl Ha
OOBSICHEHHE NPOTEKaHUsI (PU3MYECKUX SIBJICHUH M MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouue BblOOpa (U3MYECKON Mojenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ tpedoBanusmu @I'OC COO k MaTepHanbHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero oOIiero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKJIa. B xaOuHeTe QU3MKH AOKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYyAOBaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHLIMIIOM MHWHUMAJIbHOM JOCTAaTOYHOCTH W O0ECHe4YMBAeT IOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAaLUM is
UCCJICIOBAaHUS  MU3Y4YaeMbIX SIBICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE Il YYEHHYECKHMX MPAKTHYECKUX pPadoT
dopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1abopaTopHOro 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUuxcsi K HaydyHOMY
U3yYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

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

JlocTrkeHue 3TUX Liejell 00ecneunBaeTcs PEelIeHuEeM CIEAYIOIUX 3a1ad B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

e (opmupoBaHHE yMEHUN NPUMEHATb TEOPETHUUYECKUE 3HAHUSA IS
OoOBsICHEHHS (PU3NYECKUX SBICHUH B NPUPOAE U Uil TNPUHATUSA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOCHHME CIOCOOOB pEUICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOU
dbu3nyecko MoOAENblO, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeieNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIbh JICJAeT BBIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLIECCE MTO3HAHUS PUPOABL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienre, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYyTH U THEpeMEIICHUS
MaTepuaIbHOU TOUYKH OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

Kpuponmnueitnoe aprxenue. JIBi>KkeHne MaTepruaaibHON TOUYKH IO OKPYKHOCTH
C MOCTOSIHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u yactora oOpameHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHnuecknue yCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTFOCTPAIMS KHHEMATHYECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenne aBuKeHHs] Tena, OpOILIEHHOTO MOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HEpaBHOMEPHOTO ABMKEHHUS C LIEJIbIO ONMPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKU. TpeTuii 3akoH HploTOHA [1711 MaTepUaibHBIX TOUYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuuyeckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUM.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE MMITyJbCa Tejla. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHON NIPYKHUHBL. [loTeHIIMaIBHAS YHEPTHS TeJia BOJWU3H MOBEPXHOCTU
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIMABHBIX CHJI C U3MEHEHHEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHs] MEXaHUYECKOW SHEPIHUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue aOGCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKCHHUS W
B3aMMO/JICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Lenbcns.



Mopens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpHM HJACAIbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpeHel KWHETUYECKOM HHEpPruu TEeIJIOBOro IBIKEHMsS vactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akon JlanbTroHa. M3omponeccsl B UACAIBHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC TMPUMEHEHHE: TEPMOMETD,
O6apomeTp.

[Ipodeccun wuHXKEHEpP - XUMUK, HHXeHep - ¢u3uk u T.4. [lomyuenwue
npodeccuit B CamMapCcKOM HAIMOHAJIBLHOM HCCIEI0BATEIbCKOM YHUBEPCUTETE
umenu akagemuka C.I1. Koposnesa.

Llemoncmpayuu

OnbITEI, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJICKYJI OPTaHUYECKUX COCTUHEHUM.

OnbiThl 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita TepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHAMUKU

TepMmoanHamuueckas cucteMa. BHYTpeHHssI 3HEPTUsS TEPMOIWHAMHYECKOU
cUCTEMBI U criocoObl e€ n3MeHeHus. KonnuectBo TemioTsl U padbota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIMJIONPOBOHOCTh, KOHBEKIIHS, U3TyUeHUE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmIoTh Npu TEIUIONepeaaye.

[lonsitue 00 amuabaTtHOM mponecce. llepBbiii 3aKOH TEPMOJUHAMUKHU.
[IpumeHneHue mepBOro 3akoHa TEPMOJAMHAMHMKU K wu3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B MPUPO/IE.



TemmoBple  mammHbl.  [IpUHUOMOBI ~ OEUCTBUA  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi >Hepruv B TEIIOBbIX MamuHax. KoadduuueHt monae3Horo
nevctBus TermoBod MammHbl. [lukn KapHo u ero xosd@uiueHT moiae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAWIHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW JHEPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUICT
npoOku u3 OyTBUIKM TOJ] JEHUCTBHEM CXATOTO BO3/JyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tejla MpH TeIuionepeaye.

OmnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENs BHYTPEHHETO CrOpPaHusl, pEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusa eeuwjecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAs |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBieHue wu
KpUCTaITU3aus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
[ICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH IOJYYEHUsSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX APOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUM.

Crioco0bl U3MEpeHUs BIaKHOCTH.

HaGmronenre HarpeBaHus U MJIaBICHUS KPUCTAIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznea 4. DaekTrpoguHaMuKa
Tema 1. Inekmpocmamuxa



DIIeKTpu3auus Teil. DIEKTPUIECKUM 3apsa. J[Ba BUIa SJIIEKTPUUECKUX 3aPSIOB.
[IpoBOaHMKH,  IHUAJIEKTPUKK W TOJAYOPOBOJAHUKHU.  3aKOH  COXpaHCHUS
AIEKTPUYECKOTO 3apsa.

B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbli JIEKTPUUYECKHM 3apsi.
Onekrtpuueckoe rmone. Hanpsk€HHOCTh  dnekTpuueckoro mnois. IIpuHnumn
CYIIEPHO3UIMU DIIEKTPUYECKUX TT0JIEU. JIMHUM HANpPSKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro nosst. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOJHMKM W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. Jluanexkrpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTATHYECKash 3allliTa, 3a3eMJICHHE JJICKTPOIpPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MMPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIIKYIAsI CHAJIa U BHYTPEHHEE CONPOTHUBJICHHE WCTOYHHUKA TOKA.
3akon OMa niJ1s MOJHOM (3aMKHYTOM) 3ekTpuyeckoil nenu. KopoTkoe 3ambikanue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHMOCTH
COIIPOTHUBIICHUSI METAJNIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTb.



DnekTpuueckuil Tok B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKH. CobGcTBeHHas u npuUMecHast MIPOBOJIMMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

ONeKTpUYEeCKU TOK B  pacTBOpaX H  paciuiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudeckue yCTpOWCTBA M TPAKTHUECKOE TMPUMEHEHUE: amIepMerp,
BOJITMETP, PpEOCTaT, HUCTOYHUKUA TOKa, »JJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKCHHUS.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CwmeranHoe coeIMHEHNE MTPOBOTHUKOB.

[IpsmMoe wu3MepeHue SIEKTpOoABWKyHIEH cuibl. KoOpoTkoe 3aMbIKaHuE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

NckpoBoii pa3psia ¥ IpOBOJAUMOCTD BO3AYyXA.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHS B 10 Kitacce OCYIIECTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMuh MaTE€MaTHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAY4YHOTO
MO3HAHWSA: SIBIICHUE, HAay4YHBIA (PakKT, TUMOTe3a, (pu3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHUM, JUHEWHas QYHKIMS,
napaboia, runepbona, ux rpadUKd U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: mexanndeckoe NBM)XEHUE B XKUBOU mpupone, nuddysus, ocMmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEaUyH, TEINIOBOE PABHOBECHUE),
3JIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOLIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB Y MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MACCA, TEILUIOBBIE CBOMCTBA TBEPABIX TEJN, )KUIKOCTEU U Ta30B,
JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAss  JUCCOLMALNS,
raJbBaHHUKA.

T'eoepaghus: BnaxXHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUEe ABWKECHHH C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHUKE, IOJIIWIHUKHA, HCIOJB30BAHME 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIYYEHHUSI COBPEMEHHBIX MAaTE€pHaAIOB, B TOM YHCJIEC HAHOMATEpHUAIOB, H
HAHOTEXHOJIOTHH, DJEKTPOCTATHUECKasl 3allyiTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTPYHMHBIN MIPUHTEDP, AJIEKTPOHAr pEBATEIbHBIE puoOOpHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHuUmMHAaAA UHOYKYUA

ITocTositHHBIE MarHuThl. B3anmoieMcTBUE MTOCTOSHHBIX MArHUTOB. MaruuTHoe
nosie. Bektop MarHuTHOM MHAYKUUU. [[pUHIMIT Cynepro3UIIMi MarHUTHBIX MOJIEH.
JlvEMM MarHuTHOM WHAYKIUHM. KapTWHAa JWMHUMA MArHUTHOM WHIYKIMW IOJIS
IIOCTOSTHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA C TOKOM. KapThHa JWMHUN WHIYKIUA
MarHuTHOTO TOJS JJMHHOTO MNPSIMOTO IIPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ ToKOoM. OnbIT Opctena. BzanmoaelcTBrue npoBOHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HampaBlieHUE. [[BUKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM I1ojie. PaGoTa cunsl JlopeHma.

SIBieHMEe BIIEKTPOMAarHUTHOM WHAYKUMU. [lOTOK BEKTOpa MarHUTHOMN
WHAYKIAA. OJEKTPOABMIKYIAS CWJIAa HWHAYKIMHA. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuuu dapanes.

BuxpeBoe »siekTpuueckoe IMmoJie. IDJCKTPOJABHXKYIIAs CUJa HUHAYKIUA B
MPOBOTHUKE, NBWKYIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM TIOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTB.  SIBJ€HHE CAMOMHAYKLIHMHU. OJIEKTPOJBWXKYIIAS  CHJIA
CaMOMHIYKIINH.



OHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.

TexHudyeckne YCTpOMCTBA M NPAKTUYECKOE MNPHUMEHEHHUE: IIOCTOSHHBIC
MAarHuThbl, BJEKTPOMArHUTHI, JJEKTPOABUraTENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTUL, MHAYKIIMOHHAS NI€Yb.

JoctmkeHust moisioApix ydeHbIx Camappl. CamMapckuil HalMOHAJIBHBIN
uccienoBarensckuil yausepeuretr nmenu akaaemuka C.I1. Koponesa.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIUM MarHUTHOTO MOJIS.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EeKTPOMAarHUTHON MHTYKIIMH.

[IpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHnEe caMOUHIYKLIH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIUU.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumMHble KONeOAHU

Konebarenbnass  cuctema.  CBOOONIHBIE  MEXaHWYECKHE  KoieOaHMUS.
INapmonunyeckue konebanus. [lepuon, wacrota, amruutyaa u (aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKUil MasiTHUK. YPAaBHEHHWE TapMOHHUYECKUX
kosnebanwmii. [IpeBparieHne sHeprun NPy TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJIeOAaHWS B
UJEaTbHOM KOJIe0ATETbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U
ANEeKTpOMarHuTHeIMU KojeOanusamu. @dopmyna Tomcona. 3akoH CcoXpaHEHHs
SHEPIuM B UJEATBLHOM KOJe0aTEeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarouux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHYX/IeHHbIE 3JIEKTPOMarHUTHbIEC KOJIEOAHMUS.

[Tepemennblii  TOk. CHUHYCOMZANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIlEE 3HAYEHUE CHJIbI TOKa U
HaIpPSHKEHUS.



Tpaucdopmatop. I[IpousBoacTBo, nepeaadya U NOTPEOJICHUE DIEKTPUUECKOM
SHEPruM. DKOJOTMYECKHUE PUCKU TPU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
WCIIOIb30BaHUS AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOMCTBA M INPAKTHUYECKOE IIPUMEHEHHE: DBJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI'0 TOKA, JMHUH JIEKTporepeay.

Jlemoncmpayuu

UccnenoBanune mnapaMeTpoB Kojie0aTEeIbHONM CHUCTEMBbI (MPYXUHHBIA WU
MaTeMaTHYEeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

UccnenoBanue CBOMCTB BHIHYKIEHHBIX KOJICOAHUM.

Ha6monenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOaHUHA.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHYKTHUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomol

HccnenoBanne 3aBUCUMOCTU MEPUOAa MalbIX KoieOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

NccnenoBanne nepeMeHHOT0 TOKa B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTylIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpOMAZHUNIHbBLE 6OTIHbL

MexaHnueckue BOJIHBIL, yCIOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
WNuTtepdepenmus n nudpaxius MEXaHUIeCKUX BOJH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUSL U3Jy4YCHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, TOISpU3aus, TUPPaKIus,
uaTepdepernrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana >7€KTPOMAarHUTHBIX BOJIH. [[puMeHEeHHE 3E€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeAEBUICHUS. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.

TexHudeckre yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu



O0pa3oBaHue U pacpoOCTPaHEHUE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebiromeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenne orpaxeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHuu u 1ugpakiu MEXaHMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOH KoJieOaHuH.

HccnenoBanuie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, MTPEIOMIICHHE,
noJisipu3anus, 1udpakius, uHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHBI yroa MOIHOrO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. CloxHBIM cocTaB Oenoro ceera. L[ger.

Cobuparomue 1 paccenBaroiye TuH3bl. ToHkas muH3a. DOKycHOE paccTosiHUe
U ONTHYECKasl cuiia TOHKOM JuH3bI. [locTpoenne n3oOpaxeHnii B coOMparomux u
paccenBaroluX JUH3aX. PopMysia TOHKON JTMH3bL. Y BEJIMUYECHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Wnatepdepennuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEep(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOIACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NaJA€HUU MOHOXPOMATHYECKOrO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuzanms ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyla,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJIPOU.

Jlemoncmpayuu

[IpssiMonuHElHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMJIEHUE CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOMa, TeJIECKOMa.

Habnronenue nuatepdepenium ceeTa.



HaGmonenue nudpakiuu ceera.

HaGmronenue nucnepcuu ceera.

[lonyuyeHnne cekTpa ¢ MOMOLIBIO PU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.
Habmronenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
Uccnenosanuie cBOWCTB M300paxeHUI B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIBHOCTH
['paHuLIbI MPUMEHUMOCTH KJIacCUYecKoi MexaHuku. [locTynatel crienuanbHOM
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe,
PUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMe/UIEHHE BPEMEHU M COKpAlleHHE
JUTMHBI.
DOHeprusi ¥ UMITYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBsi3p Macchl C BHCpFI/ICﬁ U UMITYJIbCOM pGH}ITI/IBI/ICTCKOﬁ YaCTHUIIbI. 9HCpFI/I}I
ITOKO4I.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YACTOTOW. DHEPTUs
U UMITYJIbC (DOTOHA.

OtkpsiTre u uccinenoBanue porodddexra. Onbitel A. I'. CToneToBa. 3aKoHbBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHuUia»
dotorddexra.

JlaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTOIEMEHT,
doTtogaTunk, comHeYHas 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronnon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHHIO o-4acTHII.
[Inanerapnas Mmogmens aroma. lloctynater bopa. M3nydenume u mnormiouieHue



(OTOHOB MpHU MEepexoJe aroMa C OJHOIO YPOBHS SHEpPrud Ha Apyrou. Buasl
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMa BOAOPO/IA.

BonHoBsie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyisipHO-BOJIHOBOM
Iyau3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JIyYEHHUE.
TexHuyeckue YCTpPOWCTBA M INPAKTUYECKOE MPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnuens onbita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
DKCMEPUMEHTBI, JIOKA3bIBAIOIIME CJIOXKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a o onpeneneHnto coctaBa paguoakTHBHOTO
mznyuenusa.  CpoiictBa  anmbda-, Oera-, TramMma-uziaydeHus.  Biusaue
PaauOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb smpa [eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.
Anbda-pacman. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.
DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.
Snepnbie peakuuu. [leneHne u CUHTE3 AIEp.
Anepnsiii peakrop. TepmosimepHblii cuHTe3. [IpoOiieMbl W TIEPCIECKTHBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtonpl HAOIIOICHNS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIe B3auMOeHCTBUA. EAMHCTBO pu3nyeckoit KapTHHBI MHpA.
TexHnueckne yCTpOMCTBa U NMPAKTUYECKOE NMPUMEHCHUE: JIO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CuY€TunK HOHU3UPYIOIIUX YACTHII.
Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi
UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

Pa3znea 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPU3UKH

Otanbl pa3BuTUs acTpoHoMmuu. [IpukiianHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.



Bun 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BUIIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCThb. McTounuk sHeprur ConHUIA U 3BE3.
3BE3MBI, UX OCHOBHBIE XApPAaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIA KIacCc —
CBETUMOCTB». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKAEHUU U 3BOIOIMU CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mueunbiii [Iyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sSApax
rajakTHK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa667a. Pazberanne rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuuecxue nabnooenus

HaGmronenusi HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMIBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNIeHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, miianet, Miteanoro IlyTwu.

O600maromnee MOBTOPEeHUE

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIEHOM M ATUYECKOH cpepax nesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3HUKU U
aACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTUHE MHUpa, POJib (PU3NIECKON TEOPHUH B
dbopMuUpoBaHUY MPEACTABICHUN 0 GU3UUECKON KapTHHE MUPA, MECTO (HU3HUECKOU
KapTUHBl MHUpa B OOIIEM psAAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce OoCyIIECTBIISIETCS C
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMM MAaTEMATHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousamus, CBA3aHHBIE C W3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYWHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKHUE
(GyHKIHMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKUMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,



MIPOU3BOJIHBIE DJIEMEHTapHBIX (YHKIMMA, NpPU3HAKK MOJA00US TPEyroabHUKOB,
onpeiesieHne MIoNaau IIOoCKuX GUryp u oobEmMa Ted.

buonoeus: »snekTpudeckue SBICHUS B KUBOM MpuUpOJE, KojeOaTeabHbIe
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOW NPUPOJE, ACUCTBUE
paavanyu Ha KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYpPa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPAIbHBIA aHAJIU3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonocus: JMHUM DIIEKTpOIEpead, TIEHEPATOp IIEPEMEHHOIO TOKa,
BJIEKTPOABUIaTENIb, WHIYKUHMOHHAS II€Yb, pajap, pPaaUuONPUEMHHUK, TEJIEBU30P,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nMka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JICSITEILHOCTH B MPOLIECCE peali3allMi OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX TYMAHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0I1ecTBa, y4acCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBHHU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)IyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4)3cTeTUYECKOr0 BOCIIMTAHMS :

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETo (GU3NYECKON HAYKE;

5)TpyaoBOro BOCIMTAHMS:



MHTEPEC K PAa3NIMYHBIM cdepaMm npodecCHOHANbHON AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld YCTOWYUBOTO Pa3BUTHS YE€TIOBEUYECTBRA,;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHUS:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4eHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornyeckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTpENEeNATh ILENTU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTPHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHajIn3a HMEIONTUXCS
MaTepHABHBIX 1 HEMAaTePUATBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSTEIBHOCTH;
KOOPJMHUPOBATH U BBITIOIHATH PA0OTY B YCIOBHUSAX PEaIbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aNMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKHe TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIAJIETh HaBBIKAMH Y4e€OHO-MCCIIEIOBATEIBCKOW U MPOECKTHOHN JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO IMIONyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MPeoOpa3oBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOAUTh ApTYMEHTHI IJIS IOKa3aTeIhCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7adud B 0Opa3oBaTEIHHON
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBIATH IOWCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3a7a4 ¢ COOII0ICHNEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPAaBOBBIX M ITHUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHA4YeHUs MHPOPMAIMH U LEIEeBON ayIUTOPUHU, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QIUKTHBIX CUTyalldd U CMSr4aTh
KOH(JIMKTHI;



pa3BEPHYTO MU JIOTMYHO M3JIaraTb CBOK TOYKY 3pEHUSA C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaKOI'0 YJIE€HA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KaXK/I0I0 yYaCTHUKA KOMAH/Ibl B OOIIHIA
pE3yNbTAT MO pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
bU3UKM W aCTPOHOMMH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON pabOThI ¢ YU4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEATNIOYTECHHUIA;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBBIIIIATH CBOM 00pa30BaTeILHBIN M KYJIbTYPHBI YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JEATCIHHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUA M MBICIMTEIBHBIX TMPOIIECCOB, HMX pE3yJbTAaTOB U
OCHOBaAHUI;

WCIIOJIB30BaTh NMPUEMBI peieKCUu I OIIEHKU CUTYalluH, BHIOOpa BEPHOTO
pelIeHus;



YMETh OIICHHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEHICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTBHl APYTHX TMPU aHAIW3E pPe3yIbTaTOB
NESATEHHOCTH;

NPUHUMATH ce0sl, TOHUMAast CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NESATETHPHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIUOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI 110
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTEIIJIEKT, TIPEIIOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOUAOIIIETO CIIOCOOHOCTH TOHMUMATh CBOE AIMOIIMOHAIBLHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATLHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIFHOE COCTOSTHUE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koniy o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHbI MHUpPAa, B PAa3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOUKa, HHEpIMadbHas CUCcTeMa OTCUETa, a0COMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOJAEIHN CTPOCHHS Ta30B, )KUAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE TBUKEHUE,
CBOOOJHOE MaJEHUE TeJ, JBUKEHHUE MO OKPYKHOCTH, MHEPLUS, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PAaBHOBECHE,
UCllapeHue, KOHACHcAlMs, IUIaBICHHE, KPUCTAIIM3ALMS, KUIEHHUE, BIIAXKHOCTh
BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXAY MapaMeTpaMu COCTOSIHUS raza B M30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aMMOJICCTBUE 3aps0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCIONB3ys (PU3nuecKkue BEIMYHUHBI:
KOOpJMHaTa, IMyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHWYECKas MOIINHOCTh, TPU ONHCAaHUW TMPABWIBHO TPAKTOBATh
(bU3UYECKUI CMBICII HCTOJBb3yEMbIX BEIWUYHH, WX OOO3HAUYCHUS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Yd (U3MYECKHEe BEIUYMHBI: JaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasl SHEPTUsl XaOTHUUYECKOTO ABUIKEHUSI MOJIEKYJI, CPeIHEKBaJApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICH HCIOJNb3YEMbIX BEIMYMH, HX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSHXKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUSI UMITYJbCa,
MPUHIHUI CYNEPINO3UIUN CHJI, HPUHIMI PABHOINPABHS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUXKEHHS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mnpusTOM pasznuyaTh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIUTIBI ICHCTBHSI MAIIIMH, PUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anuyaTh YCJIOBUS UX 0€30MaCHOIO MCIOIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000y I0BaHUS, TIPOBOJIHUTD OTBIT U (POPMYITHPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHPOBATH PE3YJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOr0 TPyAa MPU MPOBEICHUM UCCIEIOBAHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUSA 3aa4u
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 33a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE MH(POPMAITMOHHBIC
TEXHOJIOTUU JIsl TIOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHPETAUUA U TPEICTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISIPHON WHGOPMAINK, TOTYYCHHOW W3 Pa3IMIHBIX
MCTOYHHUKOB, KPUTHUECKHN aHATM3UPOBATH MOTy4aeMyI0 HH(POPMAITHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BHUTHE HAYKH, 00BICHEHHE TIPOIIECCOB OKPY’KAIOIIETO MUPA, B Pa3BUTUE TEXHUKU
U TEXHOJIOTHH;

MCITOJIB30BaTh TEOPETUUCCKUE 3HAHUSA 1O (PU3HUKE B ITOBCETHEBHOM KU3HH TSI
obOecrnieueHusi 0€30MACHOCTH MpH OOpalleHUH ¢ OpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOIIEH Cpesie;



paboTaTh B TpymIe C BBINOJIHEHWEM pPAa3IMYHBIX COLHUAIBHBIX pPOJIEH,
IUTAHUPOBaTh pPabOTy TPYNINbl, pPAlNUOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE pPacCCMaTPUBAEMON MTPOOIEMBI.

K koH1y o6yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOITNXCS YMEHHIA:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTHUHBI MHpa, B Pa3BUTHUHA COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B MPAKTHUECKON NEATEITHHOCTH IOJEH, IEeNOCTHOCTh W E€IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PUINYECKUX MOJCIICH:
TOYCYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETA, siACpHAs
MOJIelh aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa MpH pPEUIeHUH (HU3HUECKUX
3azay;

pacmno3HaBaTh (pu3nUeckue sBICHUS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWCTBHS TOKAa, B3aUMOJCHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs WHAYKIMS, ACHCTBME MArHUTHOrO TIONS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, audpakuMs W TONSApU3alUsg CBETa, JHCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYATOro0 CHEeKTpa aToMa BOJOpOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

ONMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKUE,  OJJCKTPUYECKYI0  NPOBOAMMOCTh  pa3IMYHBIX  Cpel) |
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JIECKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLHMAIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHAYKLIMS MarHuTHOTO mousid, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTD
KaTyIIKHU, DHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOTO TOJeH, Mepuoa U YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHul, (OKYCHOE pacCTOSIHHE U
ONTUYECKasl Cuja JIMH3bI, NMPU ONHCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICT HCIONB3yEeMbIX BEIMYMH, UX OOO3HAYCHHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIbI, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTHUMHU BEIMIMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHS U TIPOIECCHI, HCIOIB3YS
¢u3nyeckne BETUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, IJMHA BOJHBI H
4acTOTa CBETA, DHEPTHUS U UMITyJIbC (POTOHA, IEPUOJT MOTypaciaga, YHEPTHsl CBA3H



ATOMHBIX SIIEp, TPU ONMUCAHWUU TPABUIBHO TPAKTOBATh (DU3UYCCKUN CMBICT
HCITOJIb3YeMbIX BEJIMYMH, WX OOO3HAUEHUS W CIWHHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (U3NYECKYI0 BEIMYMHY C JPYTUMH BeJIHMYWHAMH,
BBEIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL

aHANM3UPOBATH (PU3MUYECKHUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MAPaLIEIbHOTO
COCIMHEHUs IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WMHIYKIWHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPAaHEHHs CBETA, 3aKOHBI OTPaAKCHHS
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHMsSI DHEPrUH, 3aKOH COXPAHEHMS] MMIYJbCA, 3aKOH COXPaHECHMS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAXKEHWE U YCJIOBUA (TpPaHMIIBI, 00JIACTH)
IPUMEHHUMOCTH;

OTIpE/ICTISITh HAIIPABICHUE BEKTOPA HHIYKIIMU MAarHUTHOTO TIOJISI TPOBOTHHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUN WU
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX W KOCBEHHBIX H3MEPEHHI: MpU STOM
dbopmynupoBaTh MpodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000PYI0BaHMsI, IPOBOIUTH OTBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBbIE U3MEPEHUS (PU3UUECKUX BEIUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUI: TPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUI] M TPadUKOB,
JIeaTh BBIBOIBI IO pe3yIbTaTaM UCCIICIOBAHMS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUH WCCICIOBAHUNA B
pamMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-HMCCIIEeNOBATENbCKOW U MPOEKTHOM
JESTENHPHOCTH C WCIOh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1ab0OpPaTOpHOTO
000pyTI0BaHMS;

pemaTth pacy€THbE 3a7a4dl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
MCIIOJIB3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aa4u
BBIOMpaTh (PU3UYECKYIO0 MOJIEIb, BBIACIITh (DU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEeoOXomuMbIe NIl €€ PEeIIeHUs, TMPOBOAWTH PAcCUEThl U OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITNINHBI,



pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPECUUBYIO
LIETNIOYKY pACCYKICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3ndecKue siBICHUs;

UCII0JIb30BaTh IPU PEIICHNHU YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHPOpPMAalMM, MOJYYEHHOW U3 pa3InyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyt0 HHPOPMAIIHIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIMH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIEr0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBAMU, JJIsl COXPAHEHUS 310pPOBbS M COOJIOIEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYyalUAX, aJ€KBATHO OLEHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.












