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MOACHUTEJBHASA 3ATINCKA

[porpavma mo ¢usuke Oa30BOr0 YpOBHS Ha YPOBHE CpelHero obuero ofpaiosanus
paipaboTaHa HA OCHOBC IIOJIOKEHHH W TpeOOBaHMA K pe3ynbTaraMm OCBOCHHA OCHOBHOH
o0pazoBaTebHOM TporpamMmel, npeacTasicHHex B OTOC COO, a Take ¢ yuCTOM
{eacpaabHoil paGoducii MpPOrpaMMbI BOCHIMTAHMA H KOHICNUMH TPETIOfaBaHus  y4eOHoro
npenmera  «®duzmka» B 00pa3oBaTeNBHBLIX  OpraHwzauMax — Poccuiickodt  (Peiepauui,
PEAMIYIOHMX OCHOBHEIE 0OPA30BATEIBHbIE TPOTPAMMBI.

Cogepxanyue TporpaMmbl 10 (DM3MKE HAMpaBieHo Ha (OPMHPORAHME ECTECTBEHHO-
HAy4HOMN KapTHHB! MHpa obyuatommxcs 10-11 knaccoe npu ob6yucHun ux pusnke Ha OazoBOM
YPOBHE HA OCHOBE CHCTEMHO-I1EATEALHOCTHOrO oX0Aa. lIporpaMma no ¢uiuke COOTBETCTBYCT
tpeGoBannaM PI'OC COO K MmiaHHpYyeMbIM JIMYHOCTHBIM. [PEAMETHBLIM H MCETANPEeaMETHBIM
pesyibTaTaM 00yueHHs, a4 TAKKEe YUMTBIBACT HCOONOAUMOCThL PeanM3anuu MCXKIIPEAMETHbIX
CBICH (MIMKH C €CTECTBCHHO-HAYUYHBIME YucOHBIMH TTpeaMeTaMH. B HEH ompeac:isioTes
OCHOBHBIC Lend H3ydeHHs: GHUIMKM Ha YypOBHE cperaHero obiuero odpa3oBaHud, MTaHMPYEMBbIE
PE3YABTATEL OCBOEHWA Kypca (H3WKM: JIMYHOCTHBIC, METAMPEAMCTHbIC, TPCAMCTHBIC (Ha
0a30BOM YPORHE).

Ilporpamma no bu3KMKe BKMIOUAET:

® IUIAHMPYEMbIC PC3YNLTAThI OCBOCHHA Kypca (PU3KKH Ha Da3oBOM ypOBUE, B TOM UHCIIE

MIPE/IMETHBIC PE3YNLTATHI 110 rogam o0yHeHH!S;

® cojslepkanue yyeOHoro npeamera «Pu3MKan 10 10;1aM 00y4eHus.

®u3nka Kak Hayka 0 Hanbonee oBLIMX 3aKOHAX MPUPOBL, BLICTYNAas B KAUecTBe yueOHOro
1IPe/IMETA B IIKOJIE, BHOCHT CYILUECTBEHHBI BKMNal B CHCTCMY 3HAHHI 00 OKpY’KaloleM Mupe.
[MkoaeHbii  Kypc OU3HKM — CHCTEMOOOPA3YIOUIME /18 SCTECTBCHHO-HAYYHLIX YueOHBIX
MPE;/IMETOB, TTOCKOABKY (PM3HUECKUE 3aKOHBI SIEXAT B OCHOBC TIPOLICCCOB M SIBICHUH. H3YUaeMbIX
xumuel, Ouonorueit, dusnyeckoit reorpadueit m actponomueii. Mciionszosanue U akTHBHOE
MPUMEHEHHME (QUIMUECKHMX 3HAHHH ONpPCAENsCT XdapakTep M pa3BUTUE  pa3HOoOpa3sHbIX
TCXHOTONME B cdepe IHEPIeTUKH. TPAUCIOPTA. OCBOCHUSA KOCMOCH, IIOIYUCHHMA HOBBIX
MaTepHasos ¢ 3ajlaHHbIMK CBOHCTBAMH M ApYTHX. M3ydyeHHe GH3MKH BHOCHT OCHOBHOM BK/al B
hopmUpoBaHIE eCTCCTBEHHO-HAYYHON KAPTHHEI MHPa 0DydYaoiuxcs. B OPMHPOBAHHE YMCHHH
IIPUMECHATH HayLthII:,I METOMA TIO3HAHMA IPH BBIITOJIHCHUH HMH y"-leﬁHI:IX HCC.!IC,ZIOB&HHI:I.

B ocnoBy xypca dusuku g1 ypoBHs cpejHero obwero o0pa3zosaHua NOI0KeEH PAL HICH.
KOTOPBIC MOXKHO PACCMATPHUEATD KAK IIPHHLMIILI €IO I[TIOCTPOCHHA.

Hoesa yeaocmnocmu. B cOOTBETCTBHM ¢ HEH KypC SBASETCA JIOIWHECKH 3aBepUIEHHBIM. OH
CO/CPIKHT MaTEPHaN M3 BCEX pa3fenoB GU3HKH. BKJINOHACT KakK BOTIPOCKH KIaCCHYECKOH, Taxk H
COBPCMEHHOHN GU3HKH.

Hoes cenepaiusayuu. B cooTBETCTBHM ¢ Hell MaTepuat Kypca PUIMKH OOBCIMHEN BOKPYT
pu3MueckuX TeopHid. BeayiuuM B Kypce sBiusercs (OPMHPOBAHHE IMPCICTABICHWHA O
CTPYKTYPHBIX YPOBHAX MATepHH, BELIECTBE H TI0.1E.

Hoes symanumapusayuu. BE peanusaiis npeinoiaracT UClofb30BaHHe TYMaHHTAPHOTO
NoTeHIMa1a PHIMYECKOH HayKH, OCMBICACHHE CBA3M PA3BUTHA GU3UKYM C pasBuTHEM 0blIecTa.
a TAKXKC C MHPOBO33PEHUCCKHMU, HPABCTBEHHBIMU ¥ IKONOTHUCCKHMMU npobilemamu.

Hoest npuraadnoi nanpasiennocmu. Kype du3mnky npeanonaraeT 3HaKOMCTBO ¢ LHIHPOKHM
KPYTOM TEXHHYECKMX H TEXHOIOTHHECKHX NPHI0KEHHH H3yHEHHBIX TCOPHH H 3AKOHOB.

Hdes sroanozuzayuy  peasdzyercs TOCDEACTBOM BBCACHHS 2JICMEHTOB COACPXaHHA,

IOCBAMEHHBIX IKOMOLIMUYECKHUM upo6nemam COBPCMCHHOCTH. KOTOPELIC CBA3AHBLI C PARBHTHEM
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TEXHHKH H TEXHOIOTHIL. a Takxke obcyxieHus npodsieM palMOHaATLHOTO IIPHPOAOTIONB30BAHHI 1
JKO:I0THUECKOH O€30MAaCHOCTH.

CTepHCBBIMHM 31eMEHTaMH Kypca QH3UKH Ha YPOBHE CPEIHEro ofwero obpaszoBaHus
ABISOTCA  (puIMucckHe Teopun (DOpMupOBaHHE NPEACTABICHWH O CTPYKTYpC [OCTPOSHHS
dusnueckoil TeopuH, ponn (YHIAMEHTATbHLIX 38KOHOB H TIPHHLKIOB B COBPEMCHHBIX
NPEACTABIICHUAX O MPHPOJe. PaHHLAX lUPHMEHMMOCTH TEOPHH. AMs OMHCAHUS CCTECTBEHHO-
HAYUYHBIX SBIEHHH U [IPOIIECCOR).

CHUCTeMHO-1eATENbHOCTHBINA NMOAX0A B Kypce (GH3HKM PEANIH3YeTCs MPEKIE BCCro 3a CutT
OpraHuRaliM IKCICPHMEHTATBHOM nestensHocTH obyuatoupxea. [lns 6azosoro yposHs xypca
GHUIHKU — 9TO HCNONBL3OBAHHE CHCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIICPHUMCHTOB H
naGoparopHblx paGoT. KOTOpble B TporpamMe Mo (usuxe oOhEAMHEHBI B OOUIMH CIIMCOK
YUEHHUECKHX TIPAKTHUECKMX paboT. Bhlaeilenne B ykasaHHOM nepeune nabopatopHeix padoT,
[POBOINMBIX I8 KOHTPONS W OlEHKH, OCYLIECTBJISETCS YMacTHHKaAMH 00pazoBaTE.IbHOTO
Hpouecca UeXoas N3 0coBEeHHOCTEH NakupoBaHus 1 ocHaleHus kabuneta Guznku. Llpn oM
obecneunBaeTcs OBAANCHHE OOYYAIOUIMMUCS YMEHHAMH [IPOBOIHThH KOCBCHHbBIC H3IMECPEHMA.
UCCICAOBAHUA 3aBHCUMOCTCH (M3MYCCKHX BEJIMYMH M IIOCTAHOBKY OILITOB [0 IPOBEPKE
NPELTOMEHHBIX THIIOTES.

Bosblloe BHUMaHHUE yAENSETCS PEUICHUIO PACUETHBRIX H KA4CCTBCHHBIX 3anad. [Ipu oTom
21 pACUBTHLIX 3aj1a4 [IPHOPUTETOM SBJISIOTCS 33Ja4K ¢ ABHO 3a4aHHOH QHIMUECKOR MOJCBIO.
MO3BOJIAIOIIME NPHUMEHATE M3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK H3 OJIHOr0 pasaeia
Kypca, Tak H HHTeTPUPYS 3HaHAS W3 PazHBIX pa3aesnoB. g KauecTBEHHBIX jaday TPHOPHTCIOM
ABJAKITCS 3ajaHUd Ha OOBACHEHHE TIPOTEKaHWS OGU3MYECKUX HBISHHH M [POLECCOB B
OKpykaroweh xu3Hu, Tpebyiomue Bslbopa ¢GH3MUecKOR MoAenu Ui CHTYAUMHM NPAKTHKO-
OPMEHTHPORAHHOTO XapakTepa.

B cooteercTBMu ¢ tpeboBanusmu OI'OC COO Kk MaTepHaAIBHO-TEXHHYECKOMY
obecneueHulo yducbHoro mpouecca 0a3oBblii ypokeHb Kypca (H3UKM HAa YPOBHE CPEHENO
obwero obpaloBaHus JI0KEH M3YYAThCA B YCJIOBHSX OPEIMETHOrO KabuHeTa (QH3UKHM MAX B
YCIIOBHAX HHTErPUPOBAHHOTO KabHHETAa NPEAMETOB eCTeCTBEHHO-HayuHOro unMkna. B kabunere
(H3MKK J0MKHO ObITh HeoOX0OUMOE 1abopaTopHoe 0GOPYAOBAHUE AN BBIMOIHCHUS YKA3aHIBIX
B TporpaMMmc no  (H3MKE YYEHHUECKHX TpakTHYeckuX pabdoT W AEMOHCTPAIHOHIOE
0DOpYHOBAHHE.

JlemoncTpaunonHoe obopyioBaHue (GOPMHPYETCA B COOTBETCTRBHM € UPHHITMIIOM
MHHHUMAITBHOH JOCTATOYHOCTH M 00eCNedYHBAET NOCTAHOBKY IT€PEUUCICHHBIX B NPOIPAMME 110
dH3MKe KIMOYEBBIX [EMOHCTPAUMHE 719 HCCICIOBAHHA H3y4YaeMbiX SBICHHH M 1IPOIECCOB.
IMITUPHYECKHX M BYH/TAMEHTATIbHBIX 3AKOHOB, UX TCXHMYECKUX NPUMEHEHHIA.

JlabopaTopHoe ofopynoBanue 118 YUCHHYECKHX MpakTHueckux palor dopMmupyeTcs B
BMIC TCMATHYECKMX KOMIUICKTOB H 00ecTIeuMBaeTCH B pPAcdETC OJHOIC KOMINIEKTA Ha IRYX
oOynatowmxes. TeMarudeckue KOMIUICKTHI 1abopaTopHOro o0OpY/IOBAHHA JO/DKHLI ObiTh
LOCTPOEHBT Ha KOMIUIEKCHOM HCIO;TB30BAHHH aHadoroBeIX M LUHMOPOBBIX NPHOOPOB, a 1aKkKke
KOMIBbIOTEPHbIX H3MEPHTENBHBIX CHCTEM B BHE LH(POBEIX NabopaTopuii.

OcHOBHBIMY LENAMH H3Y4eHHS PU3uKd B 001eM 00pa3oBaHHH ABIASIOTCH:

* dopvuporanMe uHTepeca W cTpemicHus O0YHAIOWIMXCA K HaYHHOMY H3VUCHHIO

[IPUPOjIbl, PA3BATHE UX HHTCTEKTYAILHBIX U TBOPUECKHX ClIoco0HOCTEH;
e palBUTHC MPEACTABACHMH O HaydHOM MeEToJc I1I03HaHMA W (OpMHPOBAHME
HCCNEAORATENbCKOIO OTHOLLCHUA K OKPYKAIOLIHM ABNCHUAM:



e (GOpPMHUPOBAHHE HAYYHOI'O MMPOBO33PEHHS KaK pe3y:ibTaTa H3YHEHHS OCHOB CTPOSHHS
Matepu M PyHIaMECHTAIBLHBIX 3aKOHOB (PH3UKH;

e (hopMHpoBaHHE yMEHUH OOBACHATL ARICHHUA C NCMOIL3OBAHHEM QHIMICCKHUX 3HAHUH 1
HAY4HBIX [IOKa3aTeNbCTR,

¢ (GOpMUPOBAHHE NPEJCTABICHHH O POXIN QUIUKH IS PA3BUTHS OPYIHX €CTCCTBCHHBIX
HAYK, TEXHHKH U TEXHOJIOTHH.

JocTwxenne 3TUX Uenel obecriedMBacTca pelIeHHEM CEIYIOLWMX 33134 B IIpolecce

M3YHEeHMsl Kypea (DH3HKM Ha YPORHE cpefHero obmero odpasopaHus:

¢ [pHoOpeTeHHE CHCTEMBI 3HALMH 00 00X PH3IMYECKUX 3aKOHOMCPHOCTX, 3dKOHAX,
TEOPHSIX, BKIOHAA MEXAHHKY, MOIEKYIAPHYIO GU3NKY. 3IEKTPOMHAMHKY. KBAHTOBYH)
DU3HKY M AMEMEHTbL aCTPOPUIUKH;

e (QopMHpPOBAaHUE YMEHHH TIDHMEHSThH TEOPETHUECKHE 3HAHUA [N  OOLACHEHHS
dhu3nyecKUX SBICHWH B [PHPOJC H UIS IIPHHSTHA I[PAKTHYECKMX PCIICHHH B
1I0BCEIHEBHOH JKH3HH,

® OCBOCHHE CIIOCOOOB pelIeHMS Pa3THYHBIX 334a4y ¢ SABUHO 3aiaHHOl (H3HUecKoH
MOJENBIO, 3aday, IMOoJpa3yMEBaoOLIMX CaMOCTOATENBHOE co3JaHue QHINHECKOW
MOJIeNH, aIeKBATHOM YCIOBHAM 3a/1a4u;

® [IOHMMAHHEC (DHM3WYECKHX OCHOB M INPHHIIMIIOR JIEHCTBMS TEXHHYECKMX YCTPOHCTE H
TEXHOMNOTHYECKHX [1POLIECCOR, HX BIUSHHS Ha OKPY)KAIOLIYIO cpeay:

®  ORJIZICHHC METOAAMH CAMOCTOATENBHOIO MIAHUPOBAHUA W MPOBEACHHS QHU3MUYCCKUX
IKCICPUMEHTOB,  aHanysa M HHTepuperanuu  wHGOpMANMHU,  OHPCACICHHS
AOCTORCPHOCTH IONYYEHHOI'0 PE3yIbLTATA;

® CO3jIaHHC YCITOBHH M1 PA3BHTHA YMEHHH IIPOEKTHO-UCCACAOBATEALCKOH. TBOpUCCKOH
JeATCNBHOCTH.

Ha wsysenne dusuxu (GaszoBblil ypoBeHb) LA ypoBHe cpesHero obuiero obpazopauus
OTBOAMTCA 136 4acos: B 10 Kitacce — 68 wacos (2 waca B Hejea0), B 11 knacce — 68 yacor (2
yaca B HEJIEIHD).

[Tpesiaraemulit B porpamae o Gpu3uKe nepeyeHs NabopaToOPHbIX U IIPAKTHUYCCKUX PaboT
ABTACTCA PEKOMCHAOBAHHBIM, YWHTENB AeNacT BbIOOp npoBezeHHs nadopaTopHbix pador u
QIBITOB € Y4ETOM MHMBUAYANBbHBIX 0COOEHHOCTEH 0ByYaoLMXCs.



COJEPKAHHE ObYYEHUA 10 KJIACC

Pazaen 1. @u3MKa H MeTOABI HAYYHOT O [IO3HAHHA
dusuka — Hayka o upHpoge. Hayunbte MeTonnl nO3HaHUs OKpyXaiolnero mupa. Ponb

IKCTIEPHMENTA H TEOPHH B TIPOLECCE NTO3HAHUS MPUPOIbl. JKCIEPUMEHT B dusuke.
MogcaupoBanue pu3HYecKHX sBieHHRA M npoueccos. HaydHwele runoresel. Pn3pyeckue

3aKOHBI H TEOPHH. [ paHHLbI IPUMEHHMOCTH (PH3NUECKHX 3aKOHOB. | IpHHIMIL COOTBCTCTBHSL.
Poapr n MecTo GH3MKH B (OPMHPOBAHHH COBPEMEHHOH HAYyYHOH KapTHHbI MUpa. B
MPaAKTAYECKONR JesTelIbHOCTH JIH0JEH.
Henonempayuu
Ananorosble M HUGPOBEIE HIMEPHTENEHBIE TIPHOOPE!, KOMIILIOTEPHBIC JaTYUKH.

Pazaen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBikeHHe. (THOCHTENBHOCTh MexaHuueckoro jsmkenus. CucTema
otcuéra. TpaexTopus.

llepemernenue, ckopocTh (CpeHSs CKOPOCTH, MPHOBEHHAS CKOPOCTH) H YCKOPCHHE
MaTepUATLHOR TOYKM, X NPOSKUMH Ha OCH CHCTEeMbl KoopauHatr. C.I0KEHUE NepeMelleHui H
C/IOXEHHE CKOPOCTEH.

PasHoMepHOE M PABHOYCKOpPGHHOE MpAMOAMHERHOE IBMKeHHe. 'padMKH 3aBHCHMOCTH
KOOPAUNAT. CKOPOCTH, YCKOPEHHA, TTYTH W [IEPEMELLEHUS MaTePHAILHOM TOUKH 0T BPEMEHH.

Croboanoe nanenne. Yexkoperne cBoboAHOrO NaaCcHUA.

Kpnsoauneiinoe psikenne. JBHKEHHE MATCPUAIBHOH TOYKH 110 OKPYXKHOCTH C
MTOCTOAHHON 110 MOIYJIO CKOPOCTHLIO. YTA0Bad CKOPOCTb, NHHeiiHas ckopocTb. llepuoa u
HacToTa obpawenus. LlentpocTpemutensHoe yckoperue.

Texnuueckue ycTpoHcTBA M HpPAKTUUECKOE TMPUMEHEHHE! CITHIOMCTD. ABHKCHHE
CHapSOR. IEIIHbIC H PEMEHHBIE NIEPeAayH,

Hemonempayuu

Mojiens cucTeMel 0TCHETa, HUTIOCTPALMS KHHCMATHHECKHX XapaKTCPHCTHK ABHIKCHHSI.

[Tpeobpasosanite ABHKEHME C HCTTONBL30BAHUEM NMPOCTHIX MEXAHH3MOB.

llamenne Te1 B BO3MyXe U B PA3PEIKEHHOM TIPOCTPAHCTEE.

Habnonenne apmkenns Tes1a, GpoLIEHHOI0 110 YIIOM K FOPH30HTY H FOPHIOHTAIBHO.

H3mepenue ycxkopeHusi cBOG0I1I0T0 113ICHHS.

Hanpas:aeuue ckopocTH Npu ABHAKEHHH MO OKPYXHOCTH.

Vuenuueckuir skenepuvenm, satopamopuvie patomo

H3yuennc HepaBHOMEPHOTO JBHIKEHHS C LENLIO ONPEEICHHS MIHOBEHHOM CKOPOCTH.

MccieyioBanne  COOTHOLIEHMS  MEX/ly — OYTAMM,  [IPOHICHHBIMH  TEIOM 33
NOCJICAOBATCABHBIE PABHBIC TPOMEXYTKH BPEMCHH TIPH  PABHOYCKOPEHHOM JIBMXKECHHH ¢
Ha4alnbHOH CKOPOCTBIO, PABHOM HYII0.

M3yucnue JIBUXKCHNA LWIAPHKA B BAIKOR #UIKOCTH.

H3yuenue asixenns Teia, GpOUICHHOTO rOPH3OHTANBHO.

Tema 2. Juuamura

[Tpunuun otnocutensrocety ["annnes. Tepsriit 3akon HetoTona. MHCpUManblibic CHCTEMEL
oTcyéTa,

Macca Tena. Cmna. Tlpunumn cynepnosuuuu cwi. Bropoit saxom Hewortona 11w
MaTePHAILHOM TOUKH. TpeTHil 3akoH HeioToHa i MaTtepuallbHBIX TOUCK.
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3akon BeeMupHoro TaroteHns. Cuza tsokectu. [leppas kocMHYCCKas CKOPOCTE.
Cuna ynpyroctu. 3axoH ['yka. Bec Tena.
Tpeune. Bumbl TpeHus (MOKOS, CKOMbkeHMA, kadehud). Cuna TpeHus. Cyxoc TpeHue.
CHia TpeHHa CKOTBKEHHMS W cuia TpeHns nokos. Kodpduuuent tpenns. Cuila CONPOTABNGHIA
IPH JIBMIKESHUH Tesa B AHIKOCTH MK rase.
TMocTynaTenbloe ¥ BPalllaTenbHOE IBHKCHAE abcoar0THO TBEP/IOrO TETa.
MOMEHT cHAbl OTHOCHTENBHO OCH BpaulcHua. [lnewo cuabl YCnoBus paBHOBECHA
TEEPAOTO TeNma.
TexunuyeckHe yCTpoHCTBA M IIPAKTHHECKOE [IPUMEHCHHE. TMOALUNITHUKH, [IBHXKCHHE
HCKYCCTBCHHEBIX CITYTHHKOB.
Hexvonempayuu
SB;1cHME HHEPUMH,
('paBHeHHE Macc B3aUMOAEHCTRYIOLIMNX TEIl.
Bropo#t 3akon Herotona.
Hsmepenue cuin.
CoxeHHe cul.
3aBUCUMOCTB CHIIBI YIIPYTOCTH OT fedopMalIy.
HenecomocTe. Bec Tei1a upi yCKOpEeHHOM TIOIBEME M NIAJIEHHH.
CpaBHEHHUC CHIT TPEHHS IIOKOS, KAYEHHSA U CKOJIbKEHHS,
Ycnosua pagHoBecua TREPOOTO Tena. Bunel pasHoBecHs.
Vuenuwecrkuit oncnepurenm, aabopamopieie pabonol
Hsyuenue jenixeHns Opycka 1Mo HAKIIOHHOM MI0CKOCTH.
HccrieioBanne 3aBHCUMOCTH CHTT YNIPYTOCTH, BO3HHKAMIONIHX B NPYXKHHE H PEIUHOBOM
obpasie, oT uX JAedopMaiiug,
Hccrenoranne yciioBKi paBHOBECHS TBEPAOTO TENA, MMEIONIETO OCh BPALLCHHS.
Tema 3. 3akoHbl coxpanenus 8 MEXAHUKe
Mmnynec matepuansHoOl TOUKHM (Tena), CHCTEMBI MaTEPHATBHEIX ToYeK, MMOy/be CHibl 1
U3MCHCHHC UMITYNbCA Tejla. 3aKOH COXPaHEeHHSA UMITYNbca, PeakTuBHOE ABMKEHHE.
Pabota cunbl, MOIWHOCTE CUILL.
Kunetnueckas aHeprus marepuansHOH ToukH. Teopema 00 H3MEHEHWM KMHETHYECKOH
JHEPIHUH.
[Torenunanbnag sueprus. [Totenuunaipras aHeprug yipyro 1ehopMHPOBAHHON NPy KHHEL
[ToTeHunaneras 3Heprus Tena BOAH3N MOBEPXHOCTH 3EMIIH.
[loTenIManeHple W HEMOTEHUHANMbHbIE CHABL CBsb PaloThl HCMOTCHUMATLHBLIX CHI1 C
M3MCHEHHCM MEXaHMUYCCKON SHEPIUH CHCTEMBI Tell. 3aKOH COXPAHCHHUS MCXaHUUYECKOH JHEPINH.
Y1npyrue u HeyTpyrue CTONKHOBEHHS.
Texnuuyeckue ycrpoitcTBa W NPAKTHUYCCKOE TTPUMEHEHHE: BOAOMET, KONED. NPYIKHHHbL]
[UCTONET, ABHKCHHUE PAKET,
Henonempayuu
34KOH COXPaHEHUA MY IBCA,
PeaxTuBHOE JIBMIKCHHE,
lepcxon noTeHUMANBIOMR YHEPIrUH B KHHETHYECKYIO H 00paTHO.
Vuenwwecrkut ancnepumenm, 1aGopamopiote patomel
M3yyenue abCOOTHO HEYIPYroro yiaapa ¢ IOMOUILID [BYX OJIHHAKOBLIX HHTANDLIX
MasTHHUKOB.



Hccaenosanue cBsA3U pa60'r1=1 CHIbLl C H3IMCHCHHCM MEXAHHYCCKOH PHCPIHH Telta Ha

TIPUMCPE PACTSHKEHUA PE3HHOBOIO KIYTa.

Pasnen 3. MosekyaapHas Gu3HKa H TEPMOJHHAMHKA

Tema 1. OcHO6bI MOAEKYAAPHO-KUHEMUUECKOU MEOPUY

OCHOBHDBIE 110JI0KEHHS MOICKYIAPHO-KHHETHUECKOH TEOPHH H HX OIIBITHOE 000CHOBAHHE.
BEpoynosckoe mpwxkenne. Ouddyzus. Xapaktep ABMKCHHS W B3aMMOJEHCTBMA  HACTHI
BeulecIBa. MOJenn CTPOEHMSt ra3oB, XMKOCTEH W TBEPALIX Tem H OOBICHEHHE CBOWCIB
BELCCTBA HA OCHOBE DTUX Mouened. Macca M pasMepst Mozekysl. Konmnuecrso BeIUecTBa.
IMocrosinHas Asorazpo.

Tennosoe paBHoBecHe. Temueparypa u eé usmepenue. [llkanma Temnepatyp Ileascus.

Moge:ib uacanbHoro raza. OCHOBHOE YPaBHEHME MOMEKYJIAPHO-KMHETHYECKOH TEOPHH
HICATLHOTO raza. AOCOMOTHas TeMIeparypa Kak Mepa cpelHeil KUHETHUeCKOH IHCPUrHH
TEIIOBOTO  JIBHKEHMs uacTull raza. llxana temutepatyp Keabbura, [(a30Bele  3aKOHBL
Ypapuenne Menpeneera—Knanefipona. 3akon Jansrona. M30Mmpouecchl B MACUILHOM Tase C
NOCTOSHHBIM KO.IMYECTBOM BellecTBa. [ padudeckoe nNpeacTaBiieHHE H30MPOIECCOB: H30TCPMa,
H0X0pa, H3odapa.

TexHnueckue ycTpoHCTBA U IPAKTHYECKOE PHMEHEHHE: TePMOMETP, BapoMeTp.

Aexonempayuu

OnbiTel.  JoKa3blBalOWMe AMCKPETHOE CTPOCHUE BellecTea, GoTorpadum  Mosckyn
OPraHHYeCKHAX COCOHHEHUT.

Onstrel o guddy3un KIIKOCTEH U ra3os.

Mo,iens DPOYHOBCKOrO ABHIKCHHS.

Monens onbita Hltepua.

OTriBIThI, DOKA3LIBAIOUIME CYLLIECTBOBAHME MCIKMOTIEKYISPHOTO B3aUMO/IeHCTBHAL.

Moaens. HANOCTPHPYIOWAS IPHPOAY AABIEHHUA A3 HA CTEHKH COCYAa.

ONBITEL HUTHOCTPHPYIOILUE YPABHEHHE COCTOSHUA HICAALHOTO [a3a, H30MPOLECCHI.

Vuenuuecrkuit sxcnepustenm, aabopamopiisie pabomst

Onpegeneune Macchl BO3AyXa B KITacCHOM KOMHATE€ HA OCHOBE W3MEPeHHI o0bima
KOMHA&TBI, JaB;IEHUA ¥ TEMIIEpaTyphbl BO3AyXa B HEil.

McciiegoBanie 3aBUCHMOCTH MEK/LY llapameTpamMu COCTOSHUST Pa3peskeHHOTo rasa.

Tema 2. Ocnoevr mepmodunamuxu

TepMoaunamuueckast cucrema. BHYTpeHHAS SHEpPrus TEPMOOMHAMHYECKOH CHCTCMBI U
cuocodn! €€ u3MeHerHA. KoawvecTBo TennoTsl U padoTa. BHYTPCHHSS DHEPrus 0;HOaTOMHOIO
HIeanbHoro rasa. Buaer Tennonepeays: TenaonpoBoAHOCTL, KOHBEKUHA, H3AY4eHUE, Y/IeilbHad
TCILTOEMKOCTE BetuecTsa. KosingecTBO TennoTer NpH TErionepeaaye.

llonarue o6 anmaGarsoMm mnpouecce. IlepBeIH 3akOH TepMoOAHHAMHKH. [IpuMenchme
TIEPBOIO 3aK0HA TCPMOJIHHAMKMKH K H3onpoleccaM. ['padudeckas HHTCpIpeTauns paboTsl rasa.

Bropoii zakoH TepMoguHaMiki. HeofpaTHMOCTE IIPOLIECCOB B IPHPOIC.

Tennoseie Mawnne!. [TpuHUMILT AeHCTBHS TeILIOBbIX MaluMH. [ [peobpa3zoBaHus FHepruy B
TENNOBBLIX MauuHax. Kosdduiument noaesHoro neiictaus TeilioBod mMammussl lukn Kapro w
ero kodhduLmenT nonezHoro AeifcTiL. DKonorMIecKne HPoOIeMbl TCINOIHEPIETHKH.

TexHuueckue yCTpoHcTBA M [PAKTHYECKOE [PUMCHEHUE. [BUTATEIb BHYTPCHHETO
cropaHus. ORITOBOH XOMOAUIBHHK, KOHAHLHOHED.

Hesoncempayuu



M3MeHeHNe BHYTpeHHeil 3HEprMW Tena MpH COBEPLIEHHH pabOoTbli BBLIET npoOKku u3
GyTBUIKM MOJ AGiiCTBHEM CXAToOro BO3Ayxa, Harpesanue sdwMpa B naTynhoil TpyOke myTéw
TPCHHUA (BUACOACMOHCTPALIHA).

U3Mmencune BHYTpeHHEH 2HEPrHH (TeMIlepaTypbl) Tesia Npy Tennoliepeiate.

OMWIT 10 anuaGaTHOMY PACIIMPEHHIO BO3IyXa (OIBIT ¢ BORIYITHEIM OTHHBOM).

Monesu 11apoBoil TypOUHEL XBHTaTe1% BHYTPEHHETO CTOPaHAs, PEaKTUBHOTO ABHTATENA.

Vuenuseckut sxcnepumenm, iabopamopieie pabonst

W3MepeHuc yaeapHON TennoéMKOCTH.

Tema 3. Azpezamusie cocmoanun gewecmsd. Pazogore nepexoosl

[TapooGpazopaune ©  koHmeucauus. Mcnapenne #u  xuucHHe.  AOCOMIOTHAas  H
OTHOCHTENBHAN BIAMNKHOCTE BO3AyXa. Haconuennslii nap. Y acanHas TerioTa napooOpasoBanus.
3aBHCHMOCTE TCMIIEPATY PBI KMIICHNWA OT JaBACHHA,

Teépnoe Teno. Kpuctannueckue 1 amopbHbIie Tefa. AHU30TPOTHS CBOHCTB KPUCTANIO0B.
Kuakue xpuctanasl. CoBpeMeHHbe MaTepuaibl [IMaBIcHUE M KpHCTALTA3ALMA. Y aesblias
TCIL10TA naBacHus. CybnuManns.

Y paBHeHuUe TENIOBOro DanaHcea.

TexHuueckue ycTpoHcTBa M MPAKTHUCCKOE IMPUMEHEHHE: FHIPOMETP M IICHXPOMETP.
KanopMMeTp, TCXHOMOrMH  TNOMY4YEHHs  COBPEMEHHBIX  M@lEpHanoB, B TOM  UUCiIe
IHAHOMATEPHAIOB, H HAHOTEXHOMIOI'HH,

Henonempayuu

(CROHCTBA HACKIIMICHHBIX 11apOB.

Kunenue npu NOHHKCHHOM 1aBICHUH.

C1iocodbl U3MEpeHUS BIQXKHOCTH.

HaOntoaenue HarpeBaHus M [L1aBICHHS KPUCTA/UTHYECKOrO BeILCCTRA.

JleMOHCTpaTUA KPUCTAINOB.

Vyenuueexuir sxenepusienm, aabopamopieie pabomei

M3mepeHne 0THOCUTENLHOH BIAXKHOCTH BO3LYXA.

Pazgen 4. duaexrpognHamuka

Tema 1. Jnexmpocmamuxa

DeKTpUlauMs  Ted.  InekTpuueckuil  3apsa.  JIBa BHAA  DICKTPUYECKHX  3ApAIO8.
[TporogHUKH, AMINEKTPUKH U ITOIYNPOBOJHUKH. 3aKOH COXPAHEHUS HICKTPHUCCKOro 3aps/ia.

Bianmoyeicrsue  3apsimoB.  3akon  Kynowa.  ToueuHpli  nexTpuuyecKMB  3apsil
dnextpuveckoe rone. Hanpsok&aHocTh  3nekrpudeckoro noas. [lpwunun  cyleprnosunmn
IEKTPHYECKHX noneit. JTMHUKM HanpaXEHHOCTH 21K TPHUECKOTO 11015,

PaGora cun anexrpoctatudeckoro mnoas. [lotemuman. Pa3HocTe  1OTEHIMANOB.
[1poBOAHMKN K ANINEKTPHKH B NEKTPOCTATHUCCKOM MOs1¢. JIMYTEKTPHYECKas TPOHHLACMOCTD.

OnextpoémrocTh. Konmencatop. DaeKTPoEMKOCTE ILIOCKOIO KOHACHCATOPa. JHEPIHS
3aPSKEHHOr0 KOHJIEHCATOPA.

Texnnueckue ycTpofficTBa M IPAKTHHECKOE IMPUMEHEHHE! 3MEKTPOCKOIL, MICKTPOMETP.
WICKTPOCTATHYECKAA 3aIHATA, 3a3€MJIEHHE DIICKTPONPHOOPOBR. KOH/AEHCATOP, KOINHPOBAILHBIA
alnapar, CTpyHHeIH MpHHTEP.

Hexmonempayuu

YeTpoicTBO ¥ NPUALIAI AEHCTBHS DJIEKTPOMETPA.

BianMoneficTBHE HAYNCKTPU3OBAHHBIX TE.

NEKTPHYECKOE NOJIE 3ApSKEHHBIX TEI,



[MpoBOAHKKH B 3IeKTPOCTATHHIECKOM 1I0JIC.

JNEeKTpOCTATHHECKAA 3allUTa.

JIM3IeKTPUKH B 2.1EKTPOCTATHYECKOM [10J¢E.

3aBHCHMOCTE  3JEKTPOSEMKOCTH  ILIOCKOTO  KOHJEHCAartopa oOT  ILTOWAH  NacTH.
PACCTOSHUA MEXKAY HUMH M AUIIEKTPUUECKOH NTPOHHIIACMOCTH.

JHCPrug 3apyKEHHOTO KOHAEHCATOPA.

Vuenuveckun okenepumenm, aabopamopnsie pabomel

M3Mepenuc 3 1eKTpoéMKOCTH KOHJCHCATOpa.

Tema 2. Hocmonrnubiii 3aekmpudeckuii mok. Toku é pazauinblx cpedax

INCKTPUUECKUA TOK. YCJIOBHS CYILECTBOBAHMS IEKTPHUCCKOIO Toka. MCToYHUKY TOKa.
Cuna toka. [locTosHHbLA TOK.

Haupsokenne. 3akon Oma ans yqacTka 1eIH.

FNEKTPUULCKOE CONPOTUBIEHHUE. ViensHOE COIPOTHBICHHE BCLUCCTRA.
[TocaesioBatensHoOE, NapanensHoe, CMCIIAHHOE COCIMHEHUE MTPOBOIHHKOR.

Pabota a;1ektpuyeckoro Toka. 3akod xoynsa—Jlenua. MomHoCcTh MEKTPHYECKOI0 TOKA.

DAEKTPO/IBIKYLLAS CHJIA M BHYTPEHHEE COMPOTUBICHHE HUCTOYHMKA Toka. 3akoH Oma a1s
noHoH (3aMKHYTOM) 3s1ekTpuyeckoil enu. Koporkoe 3amMbIkaHue.

DAEKTPOHHAS 11POBOAUMOCTE TBEPABIX METAIIOR. 3aBHCHMOCTh COIIPOTHRACHUS MCTATLIOB
OT TeMuepaTyphl. CBEPXIIPOBOIUMOCTE.

D:1eKTpU4ecKUH ToK B BakyyMme. CBOICTBA WIEKTPOHHbBIX YYKOB.

lHonyuporoanuku. CobcTBeHHas M NpUMeEcHasl [POBOAMMOCTL  IMOMYTPOBOIHHKOB.
CBoiicTBa p—n-nepexona. [ lonynpoBoaHuKoBbIe 1IPpHBOPHI.

DACKTPHYECKHIT TOK B pacTBOpax M paciLlaBax XICKTPOIMTOB. DIEKTPOIMTHHECKas
JIMCCOUMAIHA. DICKTPOIH3,

IneKTpHYcCcKUii TOK B razaX. CamMOCTOATE IbHBIN U HECAMOCTOATEILHEIIN paspajl. Monuus.
[Tnazma.

Texumueckue ycrTpolicTBa M NpaKTHYECKOE TNPHMEHEHHE: AaMIEPMETD, BOILTMETP.
peocTar., HCTOYHHKH TOKa, AWIEKTPOHAIpeBATC.IBIIBIC HpHﬁOpBI, IEKTPOOCBETHTEABHEIC
npHOOPhI, TEPMOMETP COMPOTHBICHHS, BAKYYMHEBIR AHOI, TepMMCTOPbl M (POTOPEIHCTOPLI.
MONYNPOBOJHHUKOBBIA AMO. raTbBaHUKA.

Hextonempanuu

M3meperue cumbl TOKa H HATIPSOKEHHS.

34BHCHMOCTh COTNPOTHRICHHS LMIMHAPHYECKUX MPOBOIHHKOB OT JUTMHBL [1AOLIASM
IOMEPEHHOTO CCUCHHA W MaTepHana.

CMeluaHHOe COeMHEHHE ITPOBOIHUKOB.

[Tpamoe n3Mmepenne onexTpoaBmXyuiedl cuinl. KopoTkoe 3aMBIKaHME [afibBAHHHECKOTO
WICMEH1a U OLIEHKA BHY IPEHHETO CONPOTHBICHHS,

3aBMCUMOCTD COLIPOTHBIICHUA METATLIOB OT TEMNEPATyPhL.

[TpoBoaHMOCTE 3JIEKTPOINTOB.

Hckposoit pazpsa 1 IpOBOAMMOCTbL BO3AYXA.

OAHOCTOPOHHAS IPOBOIMMOCTh JHOIA.

Vuenuecrkutt sxcnepumenm, aatopamoprbie pabonsi

M3yqenne cMeIIAHHOTO COCTHHECHUS PE3UCTOPOE.

H3Mepenne  21eKTpoABIIKYINEH  CHMJIBI  MCTOMHMKA TOKa M Cro  BHYIPEHHEro
COLPOTURIICHHUS.

Habnrogewue aiekrpo:inza.



Mexnpeimernsie ¢BA3H
Maydenne kypca dusuku Gazosoro yposust B 10 Ki1acce OCYLUECTBIACTCH C YUETOM

CONCPHATCILHEIX MEXKIIPEIMETHBIX CBsi3ed C KypcaMM MaTeMaTukd, OHONOIMH, XHMHM,
reorpaHi H TCXHOJMOIHH.

Me.)x'npe().-wemnbze nonsmusa. CBS3aHHbLIE ¢ HW3IYUCHHCM METOQNOB HAY4YHOro Mno3HaHKA:
SBjICHME, HayuHbldl (akT, runoresa, ¢QH3IMUYEcKas BENHHHHA, 3aKOH, TeopHs, HAD.IKOICHHC,
IKCITIEPUMEHT, MOJEIHPOBAHUE. MOEGIb. H3MEPEHHE.

Mamesamura: pelleHHue CHCTEMBl  ypaBHeHHMH, JMHeiHas Qydkuus, napabosa,
runepbona, ux rpadMKH U CBOHCTBA, TPUTOHOMETPUYECKUE QYHKIMH: CHHYC, KOCHHYC. TAHTCHC,
KOTAHI€HC. OCHOBHOE TPUIOHOMETPHYECKOE TOMXICCTBO. BEKTOPBI H HX IIPOCKIIHH HA OCH
KOOPAWHAT, CNOKEHNE BEKTOPOB.

buoiozun; MEXaHHYECKOE JIBHXKCHHE B WHUBOH npupoje. auddysns, ocMoc, Teni1000MeH
WHBBIX OPraHU3MOB (BHABI TEMNOLIEPEAAYH, TEILIOBOE PABHOBECHE). 3ICKTPUUECKHE SBICHHUS B
KUBOH TIpUpoIe.

Xuvus: AMCKPETHOE CTPOEHHUE BEUICCTBA. CTPOCHHME ATOMOB M MOIIEKY/l. MOb BEUICCTBE,
MOIlApHas Macca, TEILIOBBIE CBOHMCTBA TBEDABIX TEd, KUJKOCTEH K 1a30B, VIEKTPHHECKHE
CBOMCTBA METATIOR, YNEKTPOIUTHUYECKAA AHCCOLIMALINS, Fra.TLBAHHKA.

Feocpachus: BnaxxHocTh BO3AYXA, BETPBI, GAPOMETP. TEPMOMETP.

Texnonoeus: npeolpa3oBaHue ABHKCHHE ¢ HCIONB30BAHHEM MEXAHHIMOB. YUET TPEHHS B
TEXHHUKE, IIO/ILIHITHAKK, HCIONL3OBAHHE 3aKOHA COXpPaHEHHMS HMITYIIbCA B TEXHMKC (paxera,
BOAOMET ¥ jIpyrue), JABHratelb BHYTPEHHErO CropaHus, LapoBas TypOuHa. ObITOBOM
XOIOANIBHHK, KOHAHUHOHEP, TEXHOIOIHH NOMTYUCHHA COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE
HaHOMATEPHAIIOB. M HAHOTEXHOJIOTHM,  DJAEKTPOCTATUYECKAS  34lIHTa,  3d3eMIICHHE
WIEKTPONPUOOPOB,  KCEPOKC, CTPYHHBIA  IIPHHTEP, DAEKTPOHAIPEBATENLHBIE  TIPHGOPBI,
IEKTPOOCBETH TE IbHBIE IPHOOPSIL, raNLBABHKA.

11 KITACC
Pazaen 4. Inexrpogunamuxa

Tema 3. Mazrumnoe none. JNeKmMpoMAZHUMHAR UHOYKYUA

[ocrosunsie maruutel. BsaumogeilctBue NMOCTOAHHBIX MarHUTOB. MarmuTHOe mode.
Bexrop maruntro# ninyxunn. [IpMHUMIT CYNEpNO3HIHK MArHHTHBIX MONCH. JTuHrK MarHUTHO#
HHTYKIIMH. KapTuHa JIMHUA MaruuTHOH MHAYKUMH 110514 TOCTOSHHLIX MarHUTOB.

Marnuthoe noie nposogHuka ¢ TokoMm. KapTHua auHMI MHIYKLUHH MaTHETHOIO NO:S
JIMHHOTO TPAMOTO [IPOBOJHHMKA M 3aMKHYTOI'0 KOIBLEBOIG NPOBOJHHKA., KATYIUKH C TOKOM.
Ousit Iperena. B3aumoseiicTere NpoBOAHUKOR C TOKOM.

Cuia AMmnepa, e MOyb U Halpas/ieHHEC.

Cuna JlopeHna, € MoAy:Ts M Hanpabicuue. J[BHMKEHHC 3apsDKCHHON 4Y4CTHUBI B
O0IHOPOOHOM MAarHuTHOM nose. PaGora cunet Jlopenua.

Apieune saexkTpoMarnutHOM Mmaykumu. [loTok BekTOpa MalHMTHOI HHYKIIHH,
DNCKTPOABHIKYIAA CHITA MHAYKIMU. 3aKOH 3:IeKTPOMArHUTHON nuykuuu Mapagest,

Buxpesoe »nektpuueckoe mone. DeKTPOMBIKYIIAS CHA MHAYKLUMM B MPOBOHHKE,
ABMKYUIEMCS TOCTYNATEILHO B OJJHOPOAHOM MATHHTHOM 1105C.

[MTpasuio Jlenua.

HMunyKTHBHOCTE. SIB/ICHHE CaMOMHAYKLUHH, J;IeKTPOABHKYILIAS CHITA CAMOMHJTYKITHH.

JHEPIUsl MATHHTHOTO MONS KATYIUKH C TOKOM,

")IeKTPOMArHUTHOE TIOJNE.
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Texnuueckue yCTpOﬁCTB‘a 1 MNpPaKTHHeCKOE TIIPHMCHCHHC! MOCTOAHHLIC Mal'HHTHL,
IEKTPOMAlHHThL, MJICKTPOABHIATCIIb, YCKOPHTE!IH 2IEMEHTAPHBIX YAaCTHLL, HHIYKUHOHHAa:A MeYb.

Aestoncmpayuu

OmnwiT DpeTeaa.

OrTKnoHEHHUE DIEKTPOHHOTO MyUKa MATHHTHBIM ITO/1EM.

JIMHNY MHIYKUHMH MArHHTHOIO NONs.

B3anmoaeicTBe ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeitctBue cuibt JlopeHua Ha HOHbL MEKTPONMTA.

SIBNEHME 3NCKTPOMArHUTHOH HHIYKLHH.

INMpasu:io Jlenna.

3aBHCHMOCTDL 3MEKTPOIBHKYLICH CHIbI MIAYKUMH OT CKOPOCTH H3MEHEHHS MAarHHTHOTO
MOTOKA.

ArneHue CAMOMHIYKLIMM.

Vuenuuecrkuti sxcnepusenm, 1abopamopusie patiomet

M3y4enne MarHHTHOIO TIOS KATYIUKH ¢ TOKOM,

Hcc.ienoBanue JefCTRHA MOCTOSHHOTO MATHUTA HA PAMKY € TOKOM.

Hccneaonaine SBASHUA YNEKTPOMArHUTHON HHIYKUMH.

Pasnea 5. Konebannsa u okl

Tema 1. Mexanuueckue u 3.1eKmpomMazHummsle Konebanus

KoncOarensnas cucrema. CpoBGomHbie mexanuueckne kojebanus. [apMOHHUGCKHE
koaeOanus. Ilepron, wactora, aMmmauTyua M dasza konedanuil. [IpyXHHHBIA MasIHUEK.
MateMartuueckuii MasTHHK. YPaBHCHUME rapMOHHHeCKMX koneGanmii. TMpeppamesue Hepriu
TPH rapMOHHUCCKUX KOTe0aHnaX.

KoneGatenenpiii xoutyp. CBOOOAHBIC 3NCKTPOMATHHTHEIE KONCOAHHA B M/CAlbHOM
KonebaTeNbHOM  KOHTYpe. AHANOTHS MEXKZY MEXAHHUCCKMMH M YICKTPOMArHHTHBIMH
xonebanuavu. Qopmyna Tomcona. 3aKOH COXPAHEHMS SHEPIHH B HICATHHOM KONCOATEABHOM
KOHTYpE.

IMpeacrasienune o 3aryxaowux KoeGaHUAX. BbIHYKAEHHBIE MEXaHHUECKHC KONCOaHWS.
Pezonanc. Beinyi leHHBIE 2IEKTPOMATHUTHBIC KOEOAHHS,

Tlepemennsif Tox. CHHYCOMAANBHBIA TIEpEMEHHBIH TOK. MOMIHOCTL MEPEMEHHOIO0 TOKA.
AMMIRTYAHOE ¥ ACHCTBYIOLIEE SHAUCHHUE CHIIbI TOKA U HATIPSHKCHMSL.

Tpancdopmarop. [IponssoacTso, mepefaya u MOTpeSNEHHE JIEKTPUYECKOH JHEPrHH.
JKOTOrMUECKHE DHCKM  NPH  NPOM3BOACTBE  3IEKTPOMMCPIHH. KyabTypa MCHOSBI0BAHMS
WICKTPOIHEPrUM B [IOBCCAHEBHOM JKHU3HA.

TexHnyeckue ycTpoHicTBA W [PAKTHYECKOC TNPHMEHEHHE: YICKTPUHECKHA 3BOHOK.
TCHCpaTop NEPEMEHHOrO TOKa, AMHUH 3NEKTponepeiay.

Hemonempayuu

Heenenosanue mapaMe1pos koneGatellbHOR CHCTEMBI (TPYXHHHBIN HITH MATEMATHYECKHIE
MAsTHHK),

Habmoaenue 3atyxaromux xonebanmi.

HMcenenopanme cBOMCTE BoIHYKICHHBIX KOneOaHuH,

Habntoaenne pesonanca.

(CBODO/IHBIC YNMEKTPOMATIHUTHBIE KONeOaHHs.
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OcLMNNOTpaMMBl  (3aBHCMMOCTH  CHAILI  TOKA W HANPSXKEHHA OT BPEMEHHW) s
3IEKTPOMAlHHTHBIX KoseOanui.

Pe3oHaHC MpH TIOCACAOBATENBHOM COSOHHCHHH PE3NCTOpa. KATyUIKM MHOYKTHBHOCTH H
KOHIeHCATOPA.

Moliens JIMHUW 3NEeKTponepeayy.

Yuenuueckuti soxenepunienm, rabopamopiie patomsi

Hccnegopanmne 3aBUCHUMOCTH [IEPHOAE MATLIX KONEOaHUH rpy3d Ha HUTH OT AMUHEL HHTH H
MacChl rpysa.

Hccrienopanue repeMeHHOro TOKA B LEMH U3 [OCIEA0BATENBHO  COC/IHHEHHBIX
KOH/ICHCATOpA. KaTYIIKH W pe3UCTOpa.

Tema 2. Mexanuueckue u 3NeKMpOMACHUMHBIE 60 THbI

Mexannueckue BOMHEL, YCNOBHA paciipocTpanenus. [lepnoa. CkopocTh pactpoCTpaHeHHs
v MHa Bounbl. [lomepeunsle u mnpogoasble BonHbl. WHrepdepenums u  audpakuus
MCXaHW4YeCKUX BOJIH.

3nyk. CKopocTsh 38YKa. | poMKOCTh 3BYKa. BeicoTa Tona. TeM0Op 3ByKa.

DNEKTPOMAarHUTHBIC BOMHBL YCIOBHS M3IYYEHHS DIEKTPOMATHHUTHBIX BONH. Bianmuas
opucHrauusd BexktopoB E, B, V B sackrpomaruutHON BosiHe. CBOHCTBA 2/IEKTPOMATHUTHBIX
BOTH! OTpaKeHHe, I[PCIOMICHHE. nonspuzalusa. udpakuus, wuutepdepenuns. CkopocTh
JIEKTPOMATHUTHLIX BOJIH.

lilkasta 2neKTPOMArHNTHBIX BONH. [IPUMEHEHHE 3NEKTPOMArHUTHBLIX BOIH B TEXHHKE M
ObITy.

[Iprnummnsr paguocsasu u Tenesnaenns. Pajnonoxamus.

IICKTPOMArHHTHOE 3arpsi3HEHHE OKPYXAIOMIEH CPEbl.

Texnuyeckne ycTpoiicTBa H MPAKTHUECKOE TIPHMEHEHHE! MY3BIKANBHBLIC MHCTPYMEHTBI,
YALTPA3BYKOBAA AHAIHOCTHKA B TEXHWKE M MCIHLHMHE, panap. pamHOTpHEMHMK, TEICRH30D,
anTeHHa, Tenedon, CBY-neys.

Hexronempayuu

O6pazosakue 1 pacripOCTPAHCHUE MONEPEYHEIX H ITPOONbHBIX BOJIH.

Koniebarouleecs Te:10 Kak HCTOUHMK 3BYKA.

HaGironenne oTpaxeHs 1 [IpENOMIEHUA MEXAHHYECKUX BOJIH.

Habarogenne unrepdeperiiny 1 aubpaxiuun MEXaHUYECKUX BOSTH.

3BYKOBOI pe3oHaHC.

Habmonaenue cBA3M rpoMKOCTH 3ByKa M BLICOTHI TOHA € AMIVIMTYIOH M HacTOTOM
KOiecOaHHH,

Hcciienosanme  CBOMCTB  37€KTPOMATHHTHBIX — BOJHI  OTPAKEHHC.  NPEIOMIICHME,
TOAApH3aUNS, i paKuus, nutepdepeniHs.

Tema 3. Onmuxa

['eomerpuyeckas ontuxa. IpsMoaHHEHOE pacipocTpaHeHne CBETA B OIHOPOIHOM cpeie.
Jly4 cBera. ToycuHbI HCTOYHUK CBETA.

Otpaxenne csera. 3aKoHBl OTpakeHHs cBeTa. [TOCTpOEHHME H300PANKEHHH B [1:T0CKOM
3epKane.

Upesomtenne  cpeta.  3akOHBI  mpenoMicHHs cBeTa.  ABGCOMKOTHBI  [OKa3aTeilb
npesomienns. [loaHoe BHyTpeHHee oTpawenue. llpefcibHBIA Yroa TONHOrO BHYTPEHHEIO
OTPAKKECHHS,

Hucuiepeus csera. CnoxHblii coctas 6enoro ceta. Liger.
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Cobupatollye W pacCCHBAIOUIME JIMH3blL ToHkad IMH3a. (oKyCcHOE pacCTOSHHE H
ONTHYECKAA CHMNA TOHKOMN nH3b1. [locTpoeHHe u3obpakeHHit B COOMPAOILHX M PACCCUBAOLLMX
nunzax. GopMyna TOHKO TMH3LL Y BeNUYeHHE, JaRaEMOe JIHH30H.

[Tpesicsibl TPUMEHUMOCTH FEOMETPHUECKON ONTUKH.

Bonuoras onTtuka. WuTepdepeHuns cbera. KOTepeHTHRIE HCTOUMHUKH. Yeaonus
HABIOJCHIS MAKCHMYMOB M MHHUMYMOB B HHTEPHEPEHLMOHHONH KapTHHE OT /[IBYX cHHDAZHBIX
KOTCPCHTHBIX HCTOYHHKOB.

Jupakuns cseta. JludpakuuoHHas peiléTka. YcIorue HaOIOACHMA  [NaBHBIX
MAKCUMYMOB TIPM NAJEHHH MOHOXPOMATHUCCKOIO CBETA HA AM(PaKLMOHHYIO PEINETKY.

[lonspuzanus ceeta.

Texsuueckue ycTpoHcTBAa M NpPAKTHHYECKOE NPHMEHEHHe: O4KH, Jjyld, (oToarnmapar.
NPOCKUHOHHLI alnapaT, MHKPOCKON, TEIECKOI. BOJIOKOHHAs ONTHKA. AMbpakuuonuas
penéTKa, noNnsiponL.

Hextonemparyuu

IIpsMoIMHeliHOE pAacpOCTPaHEHHE, OTPAKEHUE M NPEIOMICHHC CBeTA. ONTHYECKHC
TpHOOPEL.

l{onuoe BHyTpeHHEE oTpaxkeHre. Mouelb cBeTOBOJA.

Hecaenosanue cBoHCTB H300paKeHHit B THH3aX.

Mozenu MUKpPOCKOTT, TETECKOTA.

HaOronenne unTepdepeHUny cBeTa.

Hab6:mogenne qudpaxunm creta.

Habmopenue aucnepenu ceeta.

[lonydedue cneKkTpa ¢ MOMOLUBKY [TPU3IMEL

IMomyyeHue crexTpa ¢ NoMOLILK AHQPaAKIHOHHOH PeLIETKHU.

Habnroaenne nonspusanuy ceera.

Yuenuuweckuti orcnepuvenm, wabopamopnsie padomar

Hamepense nokaszatens npeIoMIcHHS CTEKA.

Hec:ienosanue cBOMCTB u300pakeHHi B IMH3AX.

Habmoaerne gucnepcun ceera.

Pazge 6. OcHOBBI cieLHAILHOA TEOPHH 0THOCHTE ILHOCTH _

['paHu1bl NpUMEHMMOCTH Kiaccuueckol mexaHuku. [locrynaTel croeUHaibLHOH TCOPHH
OTHOCHUTCINBLHOCTH: HWHBApPHAHTHOCTE MOOY.14 CKOpOCTH cBETa B BaAKYyME, HPH}ILLMII
OTHOCHTEABHOCTH JifHLITeHHA.

OTHOCHTENEHOCTH OMHOBPEMEHHOCTH, 3aMENICHHE BPEMEHH H COKPANCHHE JTHHLL

DHEPrusl U UMITYIIBC PEIATUBUCTCKON YaCTHIIBL.

CBA3b Macchl ¢ J1epruei ¥ HMITY,IbCOM PENSTHBHCTCKOM YacTHiIbl. DHCPI U 1TOKOS,

Pazaen 7. Ksaurosasa ¢puznka

Tema 1. Inemenmol KeAHMOBOI ONMUKU

@®oTonel Qopmyna [1anka cBg3u sHeprut HOTOHA ¢ €ro YacTOTOH. JHCPIUA U UMITY.IBC
dorona.

OtkpeiTHe u  wuccnegosaune  Qorodddekra. Omwitei A, T, Cronetosa.  3aKOHBI
botorddexra. Yparuenne DitnwTeiina s potoaddexra. «Kpacuas rpanniay pororddexra.

Hasnenne ceeta. Oneite I1. H, JleOenesa.

KHuMHUecKkoe AeHCTBUE CBETA.
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TexHuueckHe yCTpORCTBA N HPAKTHHECKOE IIpHMEHEHHE: (oTod:ieMenT, (OTOjMaTHHK,
conHeuHas 6arapes, cBETOAHOL.
Heatonempanguu
DoToadhdhexT Ha ycTaHOBKE C UMHKOBOH ILTACTHHOM.
Mccnenosanve 3aKOHOB BHewHero gotordderTa.
CreTtonnon.
Coaneyuas Garapes.
Tema 2. Cmpoernue amoma
Mogens atoma Tomcona. OusTl Pesepbopaa no paccesHMio o -dacTHil. llianerapHas
Mofens aToMa. [loctynatel Bopa. ManydeHue u norsioueHne GOTOHOB NpH MEPCXOJIE 4TOMA C
OQHOTO YpOBHSL 3Hepruu Ha jJpyrod. Bugel cnektpos. Crnextp ypoBHEH JHEprunw atoMa
BOJIOpO/a.
Bonrosbie cpoiicTa yacThil. Bonwbl ge bpoiiis. KoplycKynsSpHO-BOSTHOBOK JyamnuiM.
CrioHTaHHOE H BBIHYKISHHOE HTyUEHHE.
Texuuueckre yCTPOHCTBA M [IPAKTHYECKOC [IPUMEHCHHE! CHEKTPAILHLIA  AHAIH3
(CNEeKTPOCKOT), Nazep, KBAHTOBbIA KOMITLIOTED.
Hexonempayuu
Moneaw onbita Pesepdopaa.
Onpenesienre ANHHBI BOIHLI 1a3epa.
Habmonenue muHeilda1bix CHEKTPOB H3ILYHCHHUS.
Jlazep.
Vuenuveenuir oxcnepusienm, rabopamopieie pabomer
Habmonenue nuueddaroro crekrpa.
Tema 3. Amomnoe aopo
DKCIEPHMEHTBI,  J0KA3BLIBAIOLIME  CJIOWHOCTE  cTpoenus  sapa.  OTkpwitHe
paauoakTHBHOCTH. OrnbiTel Pezepdopaa 1o onpeneieHH0 cocTaa painoakTHRROTO H3TY HCHHA.
CroficTpa ansba-, bera-, ramMma-uanyyesus. BnusgHue paauoakTHBHOCTH H4 MKHBhIE OPraHUIMBblL.
OTkpbITHE NpoTOHA W HeHTpoHa. HyxioHHas Mozeas saapa [eHzeHOepra—Meanenko.
3apsaa snpa. Maccoroe uncito sapa. M30Tomsl.
Anbda-pacnag. DNEKTPOHHBIA W TIO3UTPOHHRIA OcTa-pacras. |amma-uiiydyeHue. 3akoH
Pa;IMOAKTUBHOI'® pacnasa.
DHEPrHs CBsi3M HYKJIOHOB B siape. Slgepunie kbl Jedekt Macchl spa.
SAncpuste peaxuun. Jetenne u cuntes sep.
Anepubiit peaxktop. TepMmosaepuslit cuuTes. [lpobiieMbl ¥ NEPCHCKTHBBLI  S/EPHOM
IHEPreTHKH. JKOMOTHUECKHE ACNEKThl $CPHOH JHCPICTHKH.
DneMeHTapHbie HacTHIbl. OTKPbITHE [O2HTPOHA.
MeToasr HabMIOACHUS K PErUCTPALIMK 31€MCHTAPHBIX YaCTHIL
dyngaMeHTaNbHbIE B3aUMONCHCTBUS. EAMHCTBO Gn3u4ecKoil KapTHHEI MUHpa.

TexHnyeckue yeTpoOiicTBA W NPAKTHYECKOE [pPUMEHEHHME: 103uMCeTp, Kamepa Buibcona.
ANEPHKIA peakTop, atomHas Gomoa.

Hexoncmpaynu

CYéTuuK MOHHBHPYIOIIAX YaCTHII.

Vuenuyecruil oxcnepusenm, aubopamopiibie pubomet
Hccnenosanue TPEKoB 4acTHIl (110 roToBbiM doTorpaduam).

Pazmen 8. DneMeHTBI ACTPOHOMMH H ACTPOPHIHKH
14



ranbl  pa3euTMs  acTpoHomMuH. [lpuKiagHOe M MHMPOBO33PCHHYECKOC  3HATCHHE
ACTPOHOMHH.

Bua 3BézHoro Heba. Co3Be3uus, spKue 3BE3IbL, INAHETLI, MX BHIHMOEC JABHKCHAC,

CoHeyHas cHCTeMa.

Coanne. Co;HeuHas akTHBHOCTE. Mcerounuk sHeprus ConmHua u 3BE31. 38BE3BL HX
OCHOBHbIC XapaKTepHUCTHKH. Jlnarpamma «CTIEKTPANIBHBIH KJACC -- CBETHMOCTDbY. 3Bé31bl
{JIaBHOW TIOC.ICHOBATE;IFHOCTH. 3aBHCHMOCTb «MacCa — CBETHMOCTh» A 3BE3L TIIABHOH
NOCICA0BATENILHOCTH. BHyTpeHHee crpoewue 3B&31.  Cospemellbie  NPENCTABIACHUA O
NMPOUCXOIKACHUHM H IBOMOLKH COMHIIA U 3BE3. JTAlb XKU3HH 3BE3,L.

Mteunit [Tyt — Hama I'anakiuka. [lonoxenne u apwxkenune Cosnua B anakruxe. Tunb
raTakTHK. PagnoranakTHKH U KBazapbl. YEpHBIE AbIPLI B SApax raflakIuk.

Beenenunast. Pacmupenue Beenennoil. 3akon XaG6na. PasGeranue ranaktuk. Teopus
Boasuloro g3peiBa. Pejmkrosoe u3TyueHue.

MacwitadHan cipyktypa Beenennoin. Mertarasiaktnka.

Hepewérubie npoOnemMs!l aCTPOHOMHHU.

Vuenuvwecrkue natnodenus

Habionenus HEBOOPYKEHHBIM [1a30M ¢ HCIO/Ib30BAHHEM KOMUBIOTEPHBIX IIPHIOKCHUH
118 OMNpeeneHus NoN0KeHUS HeBeCHbIX 00BEKTOR Ha KOHKPCTHYHO }laTy: OCHOBHBIE CO3BE3ANS
CeBepHOro 1oIymapus M SpKue 3BE3/bl.

Hatmoaenwus B reneckorn JIyHsl, nmnaner, Maewroro TTyTh.

Obo0maromee noBTOpeHye

Ponb &H3MKK M acTpOHOMHM B JKOHOMHUECKOH. TCXHOJOIMYECKOH. COLHANLHOH M
ITHYECKOH chepax neSTenbHOCTH YeJ0BEKa. poiab M MecTo GH3MKM M acTpOHOMMM B
COBPEMEHHOH Hay4HOH KapTHHE MHpa, poidb Gu3Mdeckoid Teopuw B (QOpMHPOBAHUH
MPeACTABICHNW] 0 PUIMUECKOH KapTHHE MUPA, MECTO PU3HUYECKOI KapTHHBI MUPaA B 00LIEM pATy
COBPEMEHHEIX ECTECTBEHHO-HAYUHBIX [IPEACTABACHUH O IIPHPOJIE.

Me:xnpeaverHnle CBI3H

Misyuenne xypca ¢u3uxu 6a30Boro ypoeHs B 11 KjJacce OCYIUSCTBIAETCS € Y4YETOM
COOEPKATEABHBIX MEXIPEAMETHBIX CBS3€H ¢ KypcamMu MaTeMaTHKH, OHOJOUHH. XHMHH.
reorpad i ¥ TECXHOIOTHH,

Medwnpeomemnnie nousmus, CBA3ZAHHBIE C H3YYCHHEM METO/I0B HAYUHOIO I103HALHA:
SBNCHHME, HaydHbli GakT, ruuoresa, QUIMUCCKas BENHYMHA, 3aKOH, Teopud, Habmogenue.
IKCNICPUMENT, MOACIHPORAHHE, MOIEb, H3MEPCHHE.

Mameyvamura: pellleHHE CHCTEMBI YPABHEHMH, TPUrOHOMETpHUYecKHe (YHKI[HMH: CHHYC.
KOCHHYC, TAHTEHC, KOT4HIEHC, OCHOBHOE TPHIMOHOMETPHUECKOE TOXKAECTBO, BEKTOPbI H HX
IPOCKIHY HA OCH KOOPJ/IMHAT, CNOMKCHUE BCKTOPOR, [IPOM3BO/HLIC J.1CMEHTapHBLIX (YyHKUHNA.
IIPH3HAKH 101100H TPEYroBHHKOB, OlIpeaeieHue towasu miockux Guryp v odséMa Ten.

buoiocus: 31eKTpUMECKMe SABACHHS B OKMBOH 1pUpoje. KoneOaTelbHBIE IBMKCHHS B
KUBOH TIPAPOJE, ONTHYCCKHE SABMEHWS B KUBOH IpHpoje, EHCTBHE pajMaliH Ha JKHBLIE
OpPTaHH3MbI.

Xumuys: CTpOGHME aTOMOB M MOJEKY/, KPHUCTALIMYECKas CTPYKTYpa TBEPALIX TEIl,
MeXaHu3Mb! 00pa3oBalUs KPUCTAUIMYECKOH PEIIETKY, CIICKTPaNbHEIH aHATA3.

Teozpachus; MarHWTHBIE NOMHOCE 3EMIM, 3I€KH MACHUTHBIX pYil, GOTOCHEMKA 3CMHON
TIOBEPXHOCTH, IPEACKA3AHNE 3EMAETPACCHUI.
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Texnoaozust: MTHHUK 3CKTPONEpeaay, reucparop epeMeHHOro ToKa, 3ICKTPOABHIATC b,
MHAYKLUMOHHAS IM¢4b, pajap. PamguolpHEMHMK, TeneBu3op. aHTcHHA. Teiaedon. CBY-news,
NPOGKIHOHHEIA ai1apaT, BONOKOHHAsA ONTHKA, COTHEYHas Datapes.
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MJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS MPOIPAMMbBI 110 ®U3UKE HA
YPOBHE CPEJHEIO OBUIET 0 OBPA3OBAHHUA

Ocsoenne yyebHoro mpeamera «@u3uka» Ha YPOBHE cpeaHero obuiero 0dpazoBaHHs
(ba30BBIE  YPOBRCHB)  JOMKHO  OOCCMEUHTL  JOCTHXKEHHE — CIEYIOWHX  JIHYHOCTHBIX,
MCTAIPECIMCTHEIX M MPEAMETHBIX 00pa30oBaTE/ILHBIX PE3Y.IbTATOB.

JIMMHOCTHBIE PE3YJbTATBI

JIuunocTHbIE pezy;bTarsl OCBOEHHS yueOHoro npeamera «@H3HKa» MOJKHBE OTPAXKATH
LOTOBHOCTE H CNOCOBHOCTh 00yHaOUWAXCA PYKOBOACTBOBATECH ¢HOPMHPOBAHHON BHYTPCHHEH
HOBHLUHCA  THYHOCTH, CHCTEMOH I[I€HHOCTHBIX OPHUCHTAlIMH. [MO3MTHBHBIX BHYTPEHHHX
yBeKACHHH, COOTBETCTBYIOLIMX TPAOMIMOHHBIM  LCHHOCTAM  POCCHACKOIO  0OILCCTEBA.
PacUIHPEHHE KU3HEHHOTO OMNbITA U ONBITA JEATEIRHOCTH B IPOLCCCE peanu3alii OCHOBHBIX
HANPABIEHHA BOCIIMTATENbHON NEATENBHOCTH, B TOM YHCIIC B 4ACTH!

1) rpa’naHcKoro BOCHTAHHA:

chOpPMUPOBAHHOCTE  TPAKAAHCKON 1103MUMH  0Dywalollerocss Kak aKTHBHOIO H
OTBETCTBEHHOTO YJICHA POCCHHICKOro 0obLIecTRa;

TPHHATHE TPAAMIHOHHBIX ODLICYENOBEYECKMX I'YMAHUCTHYECKHX M JACMOKPATHYCCKMX
LEHHOCTEH;

FOTOBHOCTE BECTH COBMECTHYHO [ACATENBHOCThL B MHTEpecax IPaKIaHCKOro olulecTsa.
YU4CTRBOBATEL B CAMOYIIPABICHHH B 00paz0oBate IbHOM opraHu3aliing;

YMCUHE B3aHMOJCHCTBOBATL C COLHAABHBIMH HMHCTHTYTAMH B COOTBCTCTBHH ¢ HX
GYHKLUMAMY M Ha3HAUCHHEM,;

FOTOBHOCTL K TYMAaHHTAPHON U BONMOHTEPCKOH JIESTEILHOCTH;

2) 11ATPHOTHYECKOro BOCIIMTAHRUSNA:

chopMHPOBAHHOCTEL POCCHICKON MpasKaaHCKOH HACHTHYHOCTH, ITATPHOTHIMA;

LUEHHOCTHOE OTHOINEHHWE K TOCYJapCTBEHHBIM CHMBOSAM, JOCTHXKEHHAM POCCHACKHX
YUEHBIX B 001aCTH PHU3MKY H TeXHUKH,

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIHTAHHA:

chOPMHPOBAHHOCTL HPABCTBEHHOIO CO3HAHMS, FMHECKOI0 OBEIEHN;

CNOCcoOHOCTE OLCHUBATE CUTYALIMIO H TIPHHUMaTh OCO3HAHHBIE PELIEHUS, OPHCHTHPYICH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMbI M LIEHHOCTH. B TOM YHCJIE B JIEATEIBHOCTH YUEHOTO:

OCO3HAHME THYHOI'O BK/IA/a B MOCTPOCHUC YCTOHUNBOro OYAYILETO;

4) HCTETHYECKOro BOCHHTAHMNA:

JCTETUHECKOE OTHOLICHHE K MHPY. BKTHOUaA 3CTETHKY HAYYHOTO TBOPHECTBA, ITPHCYHIETO
(hu3uueckoi Hayke;

S) TPYAOBOI0 BOCNHTAHHUA:

HHTEPEC K paznu4HeiM  cdepaM MNpodecCHOHAABHON ACATCIBHOCTH, B TOM HMCIE
CBS3AHHBIM ¢ (H3MKOH M TEXHMKOA., yMEHHe COBepluath OCO3HAHHBIN BhIGOp Oymyined
IPOYECCUH K PeaTHIOBKIBATE COOCTBEHHBIC JKHAHEHHBIE [I;1aHbI;

TOTOBHOCTE M CNOCOOHOCTR K 00pazoBaHuio H caMo00pazoRainio B 00nacTH GU3MKH Ha
MPOTSOKCHIH BCEH JKH3HM;

6) K0 10rH9ecKO10 BOCHIHTAHUS:

ChOPMHMPOBAHHOCTb  JKONIOTHYECKOH KyNBTYpBl, OCO3HaHMe [J100a/bHOI0 Xapakiepa
IKOIOMMUYECKHX NpodneM;

NTAHUPOBAHHE U OCYILECTB/ICHHE JEHCTBUH B OKPYXAKILEH Cpelic HA OCHOBE 3HAHHA
11€/1€ YCTOHYHMBOIrO pa3BUTHSA YEIOBEUSCTBA:

pacliipeHue OMBITA AEATEIBHOCTH OKOMIOTHYECKOH HANMpapneHHOCTH Ha OCHORC

MMEIOMXCSl 3HAHWH 1o du3uke;
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7) HEeHHOCTH HAYYHOTO O3HAHHA!
¢OpPMUPOBAHHOCTE  MHUPOBO33PEHHMA, COOTBETCTBYIOUIETO  COBPCMCHHOMY  YPOBHIO

pazsuTs PU3HUeCKol HAYKH;
OCO3HAHME LICHHOCTH HAYYHO! IEsTELHOCTH, TOTOBHOCTE B IIPOLECCE H3YHCHHS (PH3NKH
OCYUIECTBISTE IPOSKTHYIO U HCCIICAOBATENBCKYIO AEATENBHOCTh WHANBY/TYAILHO U B FPYIIIC.

METANPEAMETHBIE PE3YJIbTATHI

[lo3HaBaTe ILHBIC YHHBePCAIbHBIC YUeOHBIC NeHCTBHS
ba3zoBeic MoruyecKkHe AeHCTBHA:

CaMOCTOATENTBHO (DOPMYNHMPOBATE M aKTYAIM3HpPOBATh Mpohiiemy, paccMmarpueats cf
BCCCTOPOHHE!

OIPEIE. AT LIEIH JAEATENRHOCTH, 34,1aBaTh TTapaMeTPEl U KPHTEPHH HX JOCTHXXCHHS!

BLISIBASATH 3aKOHOMEPHOCTH U [IPOTHBOPEUHS B PACCMATPHBACMbIX QH3HUECKHX ABICHHAX

paspadaThlBaTh [11aH pelueHus NpodieMbl ¢ Y4ETOM aHATH3A HMCIOLIMXCA MAaTEPHANbHBIX
H HEMATCPHAILHEIX PECYPCOB;

BHOCHUTLH KOPPEKTHURBL B MEATEIBHOCTH, OLCHHRATE COOTBCTCTBHC pPC3Y/ILTATOB LUCNAM,
ONCHHUBATL PHCKH MOCTEACTBHR AEATENBHOCTH;

KOOPAHHHPOBATL M BBINOMHATE pPadOTY B YCMOBHAX PEanbHOro, BHPTYAINLHOIO H
KOMOMHHPOBAHHOIO B3aUMOACHCTEHS,

PazBHBAThH KPEATHBHOE MBILIIICHHE NIPY PELUICHHN XXM3HEHHBIX HPOOIEM.

bazosbie uceseoBarebecKie elicTBHN:

BIQjIETh HAYYHOH TEPMMHOIIOIMECH, KIMIOHEBBIMM TMOHATHAMH M METOAaMM (GH3IUUECKO
HAYKH;

BJIAIETh HABBIKAMH y4e€OHO-HCCICUOBATENBLCKON M TPOEKTHOH NEATENBHOCTH B 0OIacTH
(h13uKH, CII0COBHOCTBID H TOTOBHOCTBIO K CAMOCTOATENBHOMY TIOMCKY METOIOB pelleHus 3aday
buIHUECKOI0 COMEPHKAHHNS, NPHMECHEHHIO PAa3NUYBIX METOAOR TTO3HAHHS,

BIAJCTL BHJIAMH ACATCIBHOCTH 10 TOJIYYCHHKO HOBOIO 3HAHHUA, €ro HHTEPNPETAITHH.
NpeobpasoBalvI0 U NPHMEHCHHIO B DA3MMYHBIX YHeOHBIX CHTYalHaX, B TOM 4HCIE TMpH
CO3JAHHUH YIeOHBIX MPOEKTOR B 00;1aCTH HHIHKH;

BBIABIATE NPHYHHHO-CICACTRCHHBIC CBASM M akTYANW3WPOBATE  340a4y. BLLIBUCATL
FHITOTE3Y €C PpeLIeHHs, HAXOAHMTb AapryMEHThl A8 JOKAa3aTejbCTBA CBOHX YTBEPKICHHH.
38/,1aBaTh [IapaMeTpbl H KDHTEPUH peUICHUSA;

AHATHINPOBATE IIOJAYYEHHBIE B XOAC PCIUNCHMAS 3aJa4d  pe3yabTaTbl, KPHTHYCCKH
OUEHHBATHL HX JOCTOBEPHOCTL. IIPOrHO3HPOBATE HAIMEHEHUE B HOBLIX YCIOBHIX;

CTaBUTh U GOPMYIMPOBAThH COOCTBCHHBIC 33a4M B 0OpazOBaTENLHON AESTENBHOCTH. B
TOM HHC1¢ MTPH H3YIEHHH (PUHKH,

AaBaTb OLEHKY HOBBIM CHUTYaLHAM, OLEHHBATE TIPHOOPETEHHEINA OIILIT;

YMCTB IEPEHOCHTD 3HARHS 10 PUIUKE B NPAKTHHECKYHO 00.1aCTh HU3HEACATCILHOCTH:

¥METb HHTETPUPOBATE 3HAHMSA U3 PA3HBIX MPEAMETHBIX 00J1aCTEH;

BLIIBUTATE HOBLIC WACH, [IPEANAraTs OPHIHHAMBHBIE MTOIX0/b] M PELICHHY;

CTarMTh NPOOIEMBI M 33/a49M, JOLYCKAIOUIME &1bTEPHATHBHEIE PEILSHHS,

Pa6ora ¢ undopmanmeii:

BIIAJCTh HABBIKAMM MosydeHus uHdopMauun puiznueckoro cojepxaHus W3 HCTOUHHKOB
PasHBIX  THIIOB, CaMOCTOATEIIBHO OCYIUECTBNATEL I[IOMCK. aHalM3. CHCTEMATH3allHK) |
HHTCPIIPeTAlNI0 HHMOPMALINK PA3IUUHBIX BUIIOB U GOPM NMpeacTABICHUS;

OLIEHHBATH JOCTOBEPHOCTE HHOPMALIUHK,

MCIOIB30BATh  CPEACTBA HHGOPMAUMOHHBIX W KOMMYHHKAIIHOHHBLIX TEXHOJIOTHH B
PEIMCHHH KOTHMTHBHBIX, KOMMYHWKATHBHLIX W OPraHH3alMOHHBIX 3aila4 C cofiraeHHEM
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TpeGoBaHuil JProHOMUKH, TEXHHKH GE301aCHOCTH, THIHEHBL, PECYPCOCOEPEIKEHUA, IIPABOBLIX U
3THYECKHX HOPM, HOpM HH(OpMAUHOHHOH GE30I1aCHOCTH:!

cO3faBaTh TEKCTLI (DM3MHECKOrO CONEPXAHWS B pA3THUHbIX (opMaTax ¢ y4EToM
HazHauenus uuOpPMALMH M LUEICBOH Ay HTOpHH. BbIOHMpAS  ONTHMATBHYIO hopmy
npe/ICTaBIeHHUS W BU3yallM3allHH,

KoMMYyHHKaTHBHBIE YHHBEPCAALHBIE YHEOHLIE IEHCTBHS:

OCYIIECTRIATH OOIIEHHE HA ypoKaX GHU3UKH W BO BHE-YPOUHOH ACATEILHOCTH,

pacio3HaraTh MTPEANOCLUTKH KOHGANKIHBIX CHTYALMH M CMArYaTh KOH(pIHKTRL,

PazBEPHYTO M TOIMMHO H37araTb CBOK) TOHKY 3PEHHS C HCLOJRIOBAHHEM S3bIKOBLIX
CPE/ICTB,

MIOHMMAThb H HCIIOAb30BaTh TIPEHMMYILECTRA KOMAHAHOH M HHIMBH/IYANbHOH padoTh!;

BLIOMPATL TEMATHKY M METO/bl COBMECTHBIX JACHCTBUI ¢ yu€ToM OOUINX HHTEPECOB H
BO3MOXHOCTEH KAKAOrO 4NeHa KOMLIEKTHBRE;

TPUHHMATL LIEIH COBMECTHOH JEHATEIBHOCTH, OPIaHM30BBIBATL M KOOPAWHHPOBATH
AHCTBUSL 110 ©& NOCTHXKEHHIO: COCTABIAThL 1l1aH JeWCTBHMH, pacmpedelsrs pPosin ¢ yUETOM
MHEHUH y4acTHHKOB, 0OCYXIaTh Pe3y;1bTATbl COBMECTHON paboThl;

OIE€HUBATL KAYECTBO CBOCTO BKI4da U KAXIOTO y4acTHHMKA KOMaHb! B OOLUME pesy.is1ar
10 pazpaboTaHHEIM KPUTEPUIM;

npearath HOBBIE TPOEKTHI, OLEHHBATH WAEH ¢ [O3MLHH HOBH3HbLL. OPUIHHA/IBHOCTH,
TIPAXTUYECKOH 3HAUMMOCTH;

OCYIUECTRIATh IO3MTHBHOE CTPAaTErHYECKOE TMOBEAEHHE B Pa3TUYHBIX CUTYaLMAX.
NPOSBAATE TBOPUECTBO 1 BOOOpakeHHe, OblTh HHHITHATHBHBIM.

PeryasTHBHBIC yHHBepcanbHbIe yueGHbIC ICHCTBHS
Camoopranuzangs:
CAMOCTOATENMBHO OCYIUECTBNIATE TO3HABATENLHYIO JIEATCNBHOCTL B ODMACTH (PU3UKH H
ACTPOHOMMH. BBISIBIATH [TPOOMIEMBL, CTABUTL M HOPMYIMPOBaTh COOCTBEIIHBIC 3A/1a4H,
CaMOCTOATEABHO COCTABJIATE NIall PELWICHHS PacHETHBIX M KAa4yeCTBCHULIX 3ajtay. TUIaH
BbIIOMHEHHA MpaKTMYecKoi paGoThl ¢  YUYETOM HMEIUIMXCR  PECYPCoB. CcODCTBCHHBIX
BO3IMOXHOCTEH H IIPeANOUTCHHIH;
0aBaTh OUEHKY HOBBIM CHTYaLIUAM;
PACIIHPATL PAMKH yueOHOro npeiaMeTa Ha OCHOBE JTHYHBIX [PeNIoYTeHUIA:
ACJIATE OCO3HAHHBIH BBIOOD, apryMeHTHpoBaTek ero, Opatk Ha cebs OTBETCTREHHOCTL 34
PELICHHE,;
OUCHHUBATH NPHOOPETEHHBIA OMBIT;
CNocoOCTRORATE  (DOPMHMPOBAHHIO W NPOABACHMIO Hpyanuud B obnactu  pu3HKH,
ITOCTOAITHO [OBLIUATE CBOH 00pa30BATENbHbIH U KY,IbTYPHBIH YPOBCHD.
CaMOKOHTPO0JIb, IMOLMOHAILHBIH MHTC/LIEKT:
AaBaTh OLEHKY HOBBIM CHTYALHAM, BHOCHTBH KODPEKTHBLI B ACATEILHOCTH, OIEHHBATH
COOTBETCTBHC PE3YIILTATOB LICTISIM;
BIaJ€Th HABLIKAMH NO3HABATENBHON pedileKCHH Kak OCOZHAaHHA COBEPLIACMbIX JICHCTBHH
U MBICIIMTCNBHLIX [IPOLIECCOB, UX PE3Y.1bTATOB H OCHOBAaHMIL,
MCIIONKL30BATE IIPUEMBI peNIEKCHHU NS OLIEHKH CUTYalUNH, RLI00PA BEPHOTO pELICHHS:
YMETh OUCHHBATHL PHCKH H CBOEBPEMEHHO NIPHHHMATL PELUCIHA 110 X CHHXXEHUIO,
NPHHAMATE MOTUBb! M apryMEHTH! APYIHX 1IPH AHATHIC PE3YIbTATUB YesiiCIbHOCTH!
[IPUHHMATD Ce0sl. [IOHUMAs CBOM HEAOCTATKH W JOCTOHHCTRA,
LPUHAMATE MOTHUBEL U ApPIYMEHTBI APYTUX [TPH aHATH3C PE3YIbTaTOB 1A 1CIBHOCTH,
IPU3HABATE CBOE [PABO U LIPABO APYrUX Ha OIUOKY.
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B npouecce 4OCTHKEHIS TMYHOCTHRBIX PE3YNBTATOB OCBOCHHS [POrPaMMBI 110 GH3HKe A5id
ypoBHS cpeaero obulero obpasoBanus y 00yuarOWMXCs COBEPIICHCTBYCTCH IMOHOHATBHBIA
HHTELICKT, TIPSANOSIAraroiuui chopMHPOBAHHOCTE!

CaMOCO3HAHM, BKIIYAIOLLETO CIIOCOOHOCTL MOHHMATh CBOE IMOUHOHAILHOE COCTOAHHE.
BHETh HAMPABNCHUS Pa3BHTHA COGCTBEHHON IMOUMOHANBHOMN C(heps!, OBITh YBEPEHHbBIM B cede:

CAMOpEry; IMpOBaHKA, BKITIOYAIOLHEL'0 CaMOKOHTPOJTb. YMEHHE [IPUHHMATD
OTBETCTBEHHOCTL 34 CBOE MOBEAGHUE, CNOCODHOCTH aJanTHpOBaTeCAd K 3MOUHOHAIBHBIM
H3IMEHEHHSIM H NPOSBNATh r’HOKOCTh, OBITL OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKJIHOYAIOMCH CTPEMIIEHHC K JOCTHMKEGHMIO LCIH H YCUCXY.
ONTHMH3M, HHHLOHATHBHOCTh, YMEHHe [IeHCTBOBATL UCXOAA M3 CBOMX BO3MOMKHOCTEH!

3MNATHH, BKJIOYAIOINEH CrocoOHOCTs TMOHMMATh IMOLHOHATLHOC COCTOSHHE APYIHX.
YYUTBIBATH €ro [P OCYLIECTBAEHUH O0IICHHS, CIIOCODHOCTE K COYYBCTBHIO U COITCPEKHBAHUIO!

COLMATLHBIX HABBIKOB, BKIIOUAIOMNX CIIOCOOHOCTL BBICTPAHRBATE OTHOLICHMS € APYTHMH
IF0j(bMHU, 3aD0THTBCS, TIPOSIBIATL HHTEPCC M pa3peliaTh KOHPINKTBI.

NPEAMETHBIE PE3YJ/IbTATHI

K xoHuy obyuenus B 10 kiacce npeaMeTHble PE3y/bTATE HA DA30BOM YPOBHEC [0SIKHBI
oTpaxaTb CQOPMHPOBAHHOCTDL y 00y4arolmuxcs YMCHHIH:

JEMOHCTPHUPOBATL HA MPUMEPAX Posilb U MeCTO (Gu3HKK B GOPMHPOBAIHMM COBPEMEHHOR
Hay4HOW KapTHHbLI MMPa, B pPa3BUTHH COBPEMEHHOH TCXHHKM W TEXHOJNIOTHA., B LIPAKTHYECKOH
JEATCIALHOCTH JIOACH,

YUUTBIBATL TDAHULBI NPUMEHEHUS M3YUEHHBIX GUIMUECKUX MOJENCH: MaTepHaibnas
TOUKA, HHEpUMAIbLHAL CHCcTeMa oTcuéra, abcoitoTHO TBEpAOE TeNo, HAeadblblH 1'a3, MOJCIH
CTPOCHHSR [d30B, MUUAKOCTEH M TBEPABIX Ted, TOUEYHBIH WIEKTPHUCCKWH 3apsifl MPH pelleiivy
thi3nHecKHX 3a0au;

pacno3dapatek (UIMYecKHe SBIEHHS (Ipouecchl) H OOBACHATL UX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJICKYNSIPHO-KMHETHYECKOH TEOPHH CTPOEHMA BELIECTBA U IICKTPOIMHAMHKK:
PABHOMEPHOE H pPABHOYCKOPCHHOE NpAMOMHHERHOE IBMXeHHe, cBobognoc najcHue Tel.
ABIIKEHHE TI0 OKPYKHOCTH, HHEpuMs. BlauMonedcTBue 1esl, JAuddysus, OpoyHOBCKoE
ABUXKCHHE, CTPOEHME MUAKOCTEH U TBEPABIX TeN, M3MEHEHHE 00BEMa Tel MpH HalpeBaHWH
(OXQaXACHUH), TEMIOBOE PABHOBECHE, UCIIAPEHHE. KOUACHCALMA, 111aBICHHUE, KPHCTAMIU3AIMS,
KHIICHHUC, BNAYHOCTh BO3/lyXa, NMOBBILICHHE JABMCHHSA Ta3’a NMpH €ro HAarpeBaHMM B 3aKPLITOM
cocyje. CBS3b MEXNY TapaMeTpaMM COCTOSHUS Taza B H30MpOLeccax. M1eKTpH3alusg Tel
B3AUMOICHCTRHE 3apsI0B;

OTIMCBIBATE MEXZHMYCCKOE JBHIKEHHE, HCNONb3YS (M3AYECKHE BETHUMHBL KOOPAMHATA,
MYThb, [NEPEMEIICHHE. CKOPOCTh, YCKOPCHHE, Maccd Tena, CHMY, HMITY/IbC Tela, KHHCTHYUCCKAs
JHEPrys, MOTCHIIMANbLHAN 3HEPrus, MexaHudeckad pafoTa, MEXaHWyecKas MOLLUHOCTB, NpH
ONUCAIIMK  NIPARHIIBHO TpakTOBaTh (GU3WYECKUH CMBICT HCIOILIYEMbBIX  BCIMYHH, HX
0003HaUEHUS W CAHHHLIBL, HAXOOUTE GOPMYIIBL, CBI3BIBAKOWME HAHTYIO QU3HUCCKYIO BCIAMUHHY
C IPYTHMM BCIHYHHAMM,

OlIMCLIBAThE HM3YUCHHBIC TEILIOBLIE CBOHMCTBA TC M TCILIOBLIC SIBICHUA, HCIOIb3YH
QHU3MUCCKUE BEIMUMHBL JaBICHHE rd3a, TEMNEPATYPA, CPEMHAS KUHETHYECKAs IHEpPIvs
Xa0THYECKOTO JBMIKEHHS MONEKY:, CpeAHEKBAaIpaTHHHAA CKOPOCTb MOJEKYH. KOIMUYECTBO
TCIJIOTEL, BHYTPEHHAA Heprus, pabota raza, ko3QQOUUMEHT NOME3HOrO ACHCTBUS TEINIOBOIO
AIRUTATE I TIPU OMHCAHWH MIPARMILHO TPAK1OBaTh HHIUUCCKUI CMBICT MCMOMAB3YEMbIX BCINHUYHH.
X ODOIHAYEHMS M EOHHMILI, HAXOHUTh (QOPMYJNibl, CBA3BIBAIONIME JAHUYK (HIUUCCKYHO
BCIMUMHY € JIPYFUMH BEIMUNHAM,

ONUCHLIBATL W3YUCHHBIC YIEKTPUUYECKME CBOMCTBA BCLICCTBA W HTEKTPUYCCKHE ABICHHA
(1tponecchl). HCMOAL3YA MU3AYECKHE BEIMYMHBL DIEKTPUHECKHE 3apsil, dACKTPHUECKOS 100¢,
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HaNpAXEHHOCTE MO8, [OTEHUMAN, Pa3HOCThL [OTEHUHWIOB; IIPH ONMCAHUW TMPABWIIBHO
TPAKTOBATh (UIMUECKHIl CMBICT MCHONB3YeMbIX BCIMYMH., HX O003HAUEHMH M CJAMHHLULL
YKa3bIBaTh (DOPMYJIbI, CBA3LIBAIOILINE JAHHYRO (QH3HYECKYIO BEIHHHHY C JIPYTUMH BEMHIHHAMH,

AHAMU3UPOBATH (DM3MYECKHE [IPOLECCHl W SIBICHHUS, HCIO:IB3YsL PHUIMYCCKHC 33KOHBI M
TIPMHLIMTIBL: 3aKOH BCEMHMPHOro TATOTCHMA. I, II u 11l 3akoHr HeloToHA, 3aKOH COXPaHCHHA
MEXAHMHECKOM IHEPTUH, 38KOH COXPAHEHMS HMIYNbCA, NPHHLHI CYTIEPIO3HIHH CHl. IPHHLHII
PABHOIPABHS MHEPIHATBEHBIX CUCTEM OTCYETA, MOJICKY.ISPHO-KMHETHUYECKYHO TCOPHIO CTPOCHHA
BCUIGCTBA, [430BLIC 3aKOHBI, CBA3b CPEIHEH KMHETHYCCKOH 3IHEPIMH TCILIOBOTO /IBHKCHHA
MOJIEKYT ¢ abCONHTHOH TEMNEPaTypOH, MEpBbIA 3aKOH TEPMOIMHAMHKH. 3aKOH COXPaHCHHA
IEKTPHUECKOTO 3apsajga, 3akoH Kynoua, [PE JTOM pasiIudaTh CIOBECHYIO (POPMYTHPOBKY
3AKOHA. €0 MATEMATUYECKOE BLIPAXKEHHE U YCIOBHS (TPAHULILL, 0014CTH) TPHMEH HMOCTH;

0O BACHATL OCHOBHBIE TIPHHLIMIEL ACHCTRUS MALIKH, MPHGOPOB H TEXHUUECKHX YCTPOUCTB!
pasIH4aTh YCAOBHS HX 0E30TIaCHOTO HCIOAL30BAHHS B NOBCEIHEBHON KH3HHU,

RBIIOMHATE JIKCIICPUMCHTBLI [0 HCCAECAOBAHMIO (DUIMUYECKUX SBICHHMH H IPOIECCOB C
MCIOTb30BAHUEM  MPAMBIX M KOCBEHHBIX — M3MepeHuil, mnpn  5ToM  (HOPMYIHPOBATE
npobiemy/3agayy W THMOTe3y yueDHOTO  DKCIIepHMEHTa. CODMpaTk  yCTAHOBKY — U3
NPeaI0KEHHOro 0bopyA0BaHHS, TTPOBORUTE ONLIT U GOPMY,IMPOBATH BLIBO IbL,

OCYLICCTBIATE IIPAMBIE M KOCBEHHhIE HM3MepeHMS (GU3MYECKHX BCIHUYHH, 1IPH OTOM
BLIOMPATh ONTHMANBHBIA CITIOCO0 H3MEPEHHMS ¥ HCMOIb30BATH W3BECTHBIC METOABI OLCHKH
NOrPELIHOCTER HIMEPEHHIA;

MCCNEIOBATL 2aBHCHMOCTH MEXY (M3HYECKHMH BEIHYHMHAMH C  HCHOIB30BAHWEM
OPAMbIX H3IMEpPEeHHH, [pU ITOM KOHCTPYMPOBAThL YCTAHOBKY. (HKCHpPOBATh pPC3YILTATHL
MOAYYECHHON 3aBUCHMOCTH (QU3HYECKUX BCIMYHH B BHAC TAabMUU U rpa@ukoB, JIENaTh BIBOIbI
10 PE3y.IbTATAM HCCICIORAHHNS,

coD0/1aTh NpaBHIa 0e30MacHOro TpyAa IIpH FPOBEACHHMH MCCNEIOBAHHH B pamKax
yueOHOro JKCIEPUMEHTa, Y4eOHO-HCCIeIOBATENLCKOH M NPOCKTHOH — NESTENBHOCTH ¢
HCIOMB30BAHUEM HIMEPUTEIBHBIX YCTPOHCTB K NabopaTopHOTro obopy/loBaHNs,

pelars pacy€THbIE 3aJayd C SBHO 33;1aHHON (PM3MYECKOH MOAEIBIO, HCNOAL3YS
¢u3uyecKHe 3aKOHBI X NPUHIIKIBL, HA OCHOBE AHATH3A YCIOBMS 3a1a4i BRIOHPATh (DHU3HYCCKYHO
MOICTb, BbIACIATE (PU3MUCCKHE BENMHYMHLL M GOpMYJNbl. HEOOXOAMMBIC OI8 €€ pelieHus,
NPOBOAMTE PACYETHI H OLCHHBATL PEANIbHOCTE TTOAYYEHHOTO 3HAYeHHS DHIHUCCKOH BETHYHHBL

peuwlaTh KauycCTBCIIHBIE 3a/1a4M: BBICTPaHBATh JOTHYCCKH HEMPOTHBOPEYMBYID LEMOYKY
paccy M AEHHUH C OOpoil Ha MIYYCHHBIE 3aKOHBL. 3aKOHOMEPHOCTH H QH3IMUCCKHE ABICHHS:

HCTIONB30BATL  TIPH pPCUICHHH }"186HLIX 3aqay  COBpEMCHHDBIC HH(bOpMalIl/IOHHMC
TEXHOJIOTHH IS NOMCKA, CTPYKTYPHPOBAHHA. WHTEPIIPETAlMM M TIPEACTABICHMS y4eOHOH M
HAYYHO-NOMYNApHO# HHMOPMALMK, MNOAYYCHHOH H3 pPa3IMUHBIX HCTOYHHMKOB, KPHTHUECKH
aHATM3UPOBATE MOTyYaeMyt0 HHpopMaIuio;

NPUBOAUTL NPHUMEPBl BKNAAA POCCHICKHX M 3apyOeXHEIX Y4EHBIX-(QH3MKOB B pazBHUTHE
HaYKH, 00BACHEHHE MPOIIECCOB OKPYKAIOLICTO MHPa, B PA3RHTHE TEXHHKH M TEXHONOIHH;

HCIIONIb30BaTh TEOPETHYECKHE 3HAHMA 110 (U3MKEC B [OBCCAHEBHOH JKHM3HM 113
obccreuenus 6€30MacHOCTH Hipy 06palleHHH ¢ NpUOOpaMM N TEXHHYECKHMH YCTPONCTBAMH, 114
COXpaHeHHS 3JI0POBhA M COOMIOACHHS HOPM KOOI HHECKOTO 1T0BEAEHHS B OKpYXatoLleH cpese:

paboTaTh B rpyllle ¢ BRIMOJHEHHEM Pa3InYHbIX COLMAIBHBIX POJIEH, [14aHHPOBaTh paboTy
FPYLIMLI, PaUMOHAABLHO pACMpeAeNaT: O0f3aHHOCTH M TUIaHWUPOBATh  AEATENLHOCTE B
HCCTaH{apTHBIX CUTYaAUMAX, aUCKBATHO OLEHHMBATH BKJIAL KAKIONo W3 YHACTHHKOB I'DYIIIEL B
PCUICHHE PACCMATPUBAEMOH 1po0IjIEMEL.

K xouuy obyuenus 8 11 kiacce npeaMeTHLIE pe3ynbTaThl HA 0a30BOM YPOBHC MO.KHEI
0Tpaxath c(POPMHPOBAHHOCTL Yy OOYJAROIIMXCH YMCHUH:
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AEMOHCTPUPOBATL HA NPUMepax POAb W MecTO (u3HKn B GOPMHPOBAHUH COBPEMEHHOH
HAYUHOH KApTHHBI MMPA, B Pa3BHTHM COBPEMCHHOM TEXHWKH H TEXHOIOTHH, B NMPAKTHYCCKOH
AEATENBHOCTH MOACH, LUEIOCTHOCTE M €JUHCTBO PH3HUECKOH KaPTHHBI MUPA,

VUHTBIBATH IPAHMLbl TPHUMEHEHHA H3YYSHHBIX (HIMHECKHX MOAC/IEH: TOUCHHBIA
JMCKTPMYECKHIt 3apaf, JIyd CBETA. TOMCHHBIA MCTOYHKHK CBETA. AJCPHAA MOACHL aroMma.
HYKIIOHHAS MOJEIb aTOMHOIO s1i1pa P PeLIeHHH PH3MUECKHX 33134,

pacro3nasath (pu3HYecKHe sBACHUS (MpoHecckl) M OOBACHATH HX Ha OCHOBC 3aKOHOB
NEKTPOUMHAMUKH U KBAHTOBOM (PHUIMKKU: 3IEKTPHYECKAA NPOBOAUMOCTh, TCITOBOC. CBETOBOCL,
XHMHYECKOE, MArHWTHOE [EHCTBHA TOKa, R3AHMOICHCTBHE MAIHHTOB, JICKTPOMArHMTHas
MHAVKUMS, OeHCTBHE MAIHHTHOTO [0S HA MPOBOJHHK C TOKOM H IBHXYIUMHCA 3apai.
/IEKTPOMArHHTHEIE KO1eOaHHs U BOJIHBL, NPAMOIHHEAHOE PACIIPOCTPAHCHHE CBETE, OTPAKEHHC.
npeaoMiicHue, uHTepdepenuus. mudpakuuds M NOIApH3AUMA  CBETA, JIMCMEpCHs  CBCTA,
dborodnexrpuyeckuit 23 dekT (hoTordbdexT), cBETOBOEC NABACHHE, BOBHUKHOBEIIHE JIMHEHYATOTO
CIEKTPa aTOMa ROJIOPOJA, ECTECTBEHHA U HCKYCCTREHHAA PAIMOAKTHBHOCTE,

OINKCBIBATE M3YYEHHBIE CBOICTBA BELICCTBA (PNEKTPHYECKHE, MAIrHHUTHLIC, OLTHHECKHE,
MEKTPUYECKYIO TIPOBOJUMOCThL PA3IMYHBIX CPei) M DICKTPOMAHUTHBIC ABJIEHHSA (FTPOLECCHI),
HClONb3YA (H3UYECKHEC BeNHUMHBL IEKTPHHECKMH 3apaa, CcuNia TOKd, "EeKTPHHECKOC
HANPSKCHUE, WTEKTPUUECKOE CONPOTHBIICHHE. PA3HOCTh [10TEHHANOB, HIICKTPOIBHKY11asd CUITA.
paboTa ToKa, MHIYKLHS MarHHTHOIO Mmoas, cuia Amnepa, cuiaa JlopeHna, HHAYKTHBHOCTD
KaTYWKH, YHEPTHs] IICKTIPHUCCKOTO M MArHUTHOI'O TIONeH, mepuoj W uactoTa KoscbaHuil B
Ko1cOAaTENEHOM KOHTYPE. 3apail M CH1a TOKA B [IPOUECCE TAPMOHMYECKHUX 1eKTPOMArHHTHBIX
KoncOannit, GOKYCHOE pPacCTOSHMC M ONTHYECKAas CMild JIHH3BL, IPH ONMUCAHHH NPABKIILHO
TPaKTOBaTh (PU3IWYECKHH CMBICT HCIIOB3YEMBIX REJHUMH, HMX 0003HAYEHHMS H  eIUHMLL
YKa3hiBaTh OpPMYIlbl, CBA3BIBAIOIHE TAHHYO GH3HUCCKYH) BENUUHHY C APYIHMH BEIIHYHHAMHA,

OMUCHIBATL M3YUCHHBIC KBAHTOBbIC SABJCHHA M MPOUECCHl, MCHNOILIYS GDUIHUCCKHE
BCAMUYMHBL CKOPOCTb 3JIEKTPOMArHHTHBIX BOJIH. JUIMHA BOJIHbI M 4acToTa CBET4, IHEPIrHs H
uMIynne  GOTOHA, MEPHOA 110:1ypPacnaia, “HCPrus CBA3M ATOMHBIX SIEp, [PH  OITMCAHHMH
NPaBUIIEHO TPAKTOBAaTE (HM3MYECKMH CMBICT MCIONLIYCMBIX BEAWYMH, UX 0003HauCHUA H
CAHHHMUbBI, YKa3biBaTk (OPMY:Ibl, CBS3BIBAKOILME AAHHYH) (PUINUECKYI) BCIMYMHY ¢ APYTHMH
BCIMUYHHAMH, BRIYMC/IATD 3Ha4€HUE GH3MYECKO BENMYHHDL;

AHATTH3MPOBaTh (UINHECKHE [IPOIECCHl H SBICHHUSA, HCMONbYs (H3UYECKHE 3AKOHLI H
TPUHLOHILL  3akOH (OMa, 3aKOHBl IIOCAENOBATENBHOIO W [ApalyI&TBHOTO  COCIMHEHUA
NpoBoannKos, 3akoH Jlxoyas—JleHua, 3aKoH  WICKTPOMArHUTHOM  HHYKIMM, 34KOH
[PAMOITMHEHAHOIO paclpOCTPAHEHHS CBETa, 3aKOHBl OTPAXKCHWR CBETA, 3AKOHBI ITPCITOMIICHHA
CBeTd, ypaBHeHHe DitHmTeiHa manst doTodddekTa, 3aKOH COXPAHCHHA DHEPrUM. 3aKOH
COXPAHEHHS MMITYJIBCA, 3aKOH COXPAHEHMs 2JIeKTPUYECKOro 3apsijd, 3aKOH COXpateHHs
MacCcOBOTO YHMCIA, HOCTY;aaTel bopa, 3aKOH pagMoakTHRHOrO pacliafa, MNpH 3TOM pasiv4alh
C/IOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMATHYCCKOC BLIPAKEHHE M YCMNOBHA (IDAHHMLBL.
0021aCTH) MPUMEHHMOCTH;

OlIpeACIATL HAllpABIEHHE BEKTOpa MHIAYKLMM MArHUTHOIO 110,18 HPOBOAHHKA ¢ TOKOM.
cvnel Amirepa i custel Jlopenua;

CTPOHTL M OITMCBIBATH H300paXKeHHE, CO3AAaBACMOC TIIOCKUM 3¢PKaNOM, TOHKOH fIMH30M:

BLIIOMHATD 3KCMEPHMCHTHL MO HCCICAOBAHUE) (DHM3IHMYCCKHX ABICHHA M MPONECCOB ¢
HCTIOIL30BAHHEM  NPAMBIX M KOCBEHHBIX  HM3IMEpPEHHA: 1pn  3ToM  QopMynupoBarh
npobnemy/3ajady H  THHOTe3y yueOHOro OKCICPHMEHTa. coOHparh  YCTAaHOBKY — M3
MPCIOKEHHOr0 000PYAOBAHHS. NPOBOJUTL OLIT ¥ DOPMYNHPOBATL BLIBOALL:

OCYIECTBIATL TIPSIMBIC M KOCBCHHbLIE M3MepeHHs (U3HUCCKHX BEIUUYWH, IIPU 3TOM
BLIOMpATh ONTHMANBHLIA Crocod HM3IMEPEeHHS W MCIIONb30BATL H3IRECTHEIC METOJIBI OLCHKH
NOrPELHOCTCH HIMEPEHHH,
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MCCTE0BATh 3ABMCHMOCTH (DH3NYECKUX BENHYHH C HCIOIB30BAHHEM IPSAMbIX H3MEPCHHH:
IPH 9TOM KOHCTPYMPOBaTh YCTAHOBKY, (GMKCHPOBATH PC3YJIBTAThl MOTY4CHHOH 3aBHCHMOCTH
¢usuueckux BenuuuH B BUZe Tabamwn w rpadHkoB, jenark BIBOAbL 10 PE3YNBTATAM
HCCNEnUBAHMA:

cob6mioaaTh npaBHma OC30NACHOTO TPY/AAa NPM TIPOBEJEHHH HCCIE/I0BaHMH B pamkax
yueBHOro  IKCIIEPUMEHTA. y4eOHO-HMCC/IEA0BATCABCKOR W MPOEKTHOH  CATCABHOCTH  C
MCIIOML3OBAHHCM H3MEPHTEIBHEIX YCTPOHCTE | 1adopaTopHOro 000pyA0BaHNS,

pemiaTh pacufTHBIC 3QJla4d C SBHO 3aaHHOH (PH3HMYECKOU MOMCNBIO, HCMOAL3YA
(hM3MUECKHE 3aKOHET W TIPHELMIILL, HA OCHOBE aHATM3a yCAOBUS 331auy BRIOUpPATh (PHIHUCCKYKO
MOACNb. BLUICAATL (PUIHUECKHE BeJHUMHBL W (DOPMYINBL. HeOOXODMMBbIE W1 €€ PELICHHS.
NPOBOANTE PACUETH! H OLEHUBATH PEAIBHOCTE [I01yHEHHOTO 3HaueHH sl GHINIECKON BETHHYHHEL

pellaTh KAauyCCTBCHHEIC 3aia4vd. BbICTPAHBATL JIOIMUYECKH HECIIPOTHBOPCUUBYH) LICNOHKY
PacCyYX/ICHUHA € OTOPOiT HA H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (PH3HUECKHE ABICHHH,

UCIOIb30BaTh  INIPH  PElIeHHH y4eOubIX 337Ja4 COBPEMEHHBIC HH()OpPMALHOHHbIE
TEXHOMOIHH JUIA 110MCKA, CTPYKTYPHPOBAHMS, HHTEPIIPETAIMU M NIPECACTABACHHS YYCOHOH U
HAYHHO-NOLYNApHOH WHDOpMAaUHH, TOAYYEHHOH W3 pPa3IM4HBIX HCTOYMHHKOB, KPUTHYECKH
AHATH3NPOBATDL NOMYHAEMYH0 HH(OPMaLHIO;

OOBACHATL MPHHLIKAILL JCHCTBUS MALIMH, IPUOOPOB M TEXHUUCCKUX YCTPOHCTB, Pasin4aTh
YCI0BHS WX DEI0NACHOr0 HCITONIL30RAHUS B IIOBCE/IHEBHOH MU3HH:

MPUBOAUTL NPUMEPBI BKZIaAa POCCHICKUX W 3apYOeMHBIX Y4EHbIX-(QH3IMKOB B PasBUTHE
HAYKH, B 0O0BACHEHHE NPOIIECCOB OKPYXKAKILErO MUPA, B PA3BHTHE TEXHUKH H TEXHO10THi;

HCHO1b30BaTh TECOPCTHHCCKHME 3HAHMS 110 (H3MKE B IMOBCCAHEBHOH KM3HM 1714
olecricueHH 0E30MaCHOCTH 1IPH 00pAEeHHH ¢ TPUBOPAMH H TCXHHUYCCKUMH YCTPOCTBAMH, 1A
COXPAHCHHA 30POBBS ¥ COOMIOAEHHS HOPM IKOJIIOTHHECKOr0 NMOBEACHHS B OKPYKaKLLEH cpe;le:

paboTaTh B rpyNNe ¢ BBITOJHEHHEM PA3IHYHAIX COLMATLHEIX POJICH, [LTaHApoBaTh paboTy
TPYMIIbl. PAUMOHANBHO paclpeAensaTb OOS3aHHOCTH MW MUIAHHPOBATb UEHTENHHOCTE B
HECTAHJAPTHLIX CHTYALMAX. 3JEKBATHO OLEUMBAThL BKIZA KAXIOTO M3 YYACTHUKOB T'PYIIIBI B
pELICHHE paccmarpiBacMoil 11pobembl.
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