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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm ¢enepaibHON paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaIMpaBieHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusM OI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, TIPEJIMETHBIM U METaIllpeIMETHBIM pe3yibTaTaM OOYyYEeHUS, a TaKXKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEro oOIero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHMS Kypca (M3UKHU: JIMYHOCTHBIE, MeETaIpeIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

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

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «duszmka» mo rogam oOyueHUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECCTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (DU3UYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOTHEeH,
bu3mueckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne  (U3MYECKUX 3HAHWUW  ONpenNeNsieT XapakTep W pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIyYEHHs HOBBIX MAaTepUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(¢u3UKN BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTHUHBI
Mupa oOydJarommxcs, B (OPMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ
MMO3HAHUS MIPU BHITTOJTHEHUU UMH YYEOHBIX HCCIIEIOBAHUM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI Uael, KOTOPble MOXKHO PacCCMAaTPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU NPoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TE€XHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN N3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUM U IPOLIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronInuxcs.
Jl1s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX pabOT, KOTOPHIE B IIPOrpamMme
no (usuke 0ObEIWHEHBI B OOIMIUN CIHUCOK YUYEHHYECKUX MPAKTHUYECKUX pPaboT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOIO Mporecca
UCXO/sl U3 OCOOCHHOCTEH IIaHMPOBAaHUS W OCHalleHHs kabunHera ¢usuku. [lpu
TOM O0ECleYuBaeTCsl OBJIAJEHUE OOYYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYMH H
ITIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHuE yAEISIETCA PELICHUIO PACUETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM 111 pACYETHBIX 3a1a4 IPUOPUTETOM SIBIIAKOTCA 3a]1a4U C SIBHO 3aJaHHOMN
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, TaK U HWHTETPUPYsS 3HAHUS W3
pa3HbIX pa3zenoB. (s KauyecTBEHHBIX 3a/1a4 IPHUOPUTETOM SIBJIAIOTCS 3aJaHUs Ha



OOBSCHEHHE MPOTEKaHUs (PU3MYECKUX SBJICHUNA W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BblOOpa (U3MYECKOW MOJAENU [Jisi CUTyalud HPAKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBu ¢ TpedoBanuamMu GPI'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecreueHuto y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMS JOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LMKiIa. B xabuHeTe (QU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHLIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  0O€CleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaLMM is
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHUH M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaJbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX pabdoT
dbopMupyeTcsi B BU€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
7abopaTopHOro O00OpPYAOBaHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

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

e (opMHpOBaHHE HHTEpeca U CTpEeMJICHHA OOydarouMxcs K HaydyHOMY
U3YyYEHUIO TPUPOABI, Pa3BUTHE HX HHTEIUIEKTyaJbHbIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS U POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX IOKA3aTENIbCTB;

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

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl pPelieHueM CIEeIYIOIUX 3a/1ad B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHU;



e (opmupoBaHHE yMEHUN NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
0oObsSICHEHUS (PUBMYECKUX SBJICHUM B TMPUPOJE U M NPUHATHS
[IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
¢uznuecko MoOJEeNblo, 3ajay, MNOJApa3yMEBAIOIIUX CAMOCTOSTENBHOE
co3gaHue puU3NUEeCKOl MOJEINH, aJIeKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U TMPOBEIACHHUS
($u3MUeCcKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opmanuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUM JJIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme Mo (U3MKE TMepeyeHb JaOOPATOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JeNlaeT BBIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npuponae. HaydyHbie MeTOIbl NO3HAHUSA OKPYXKAIOILIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe neuxenue. JIBrKeHne MaTepUaibHOM TOYKH MO OKPY>KHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, LICMTHBIC U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHuss Tena, OPOLIEHHOTO MOJA YIVIOM K TOPH30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOUIEHHMS MEXAY NYTSIMH, MPONUACHHBIMU TEIOM 32
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cuna Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIMAJbHBIX CHUJI C U3MEHEHUEM MEXaHUUECKON YHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ uamepenue. Illlkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KensBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJIAPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIocOOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpyHOMIIBI  OEWCTBUSA ~ TEMJIOBBIX — MAIIHWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJAUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTypbl) Teja MpH TeIuionepeaaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IOJy4YEHHs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3niekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKH W AWAPNEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [(udnekTpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunuix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »daeKTpoABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTh AUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIbHUK, KOHIULIUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CYyNepnO3UIIMU MAarHUTHBIX MOJICH.
JluHMM MarHuTHOM WHAYKIUH. KapTWHa JWMHUMA MArHUTHOM WHAYKIIMW IOJISI
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SIBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [loTOK BEkTOpa MAarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne neicTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

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

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTpoMarHuTHHIX BOJH. [I[puMeHeHne >eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE WU MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHHYECKHUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1upaxius, THTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKON JuH3bl. [locTpoeHue n3oOpa)keHuil B COOMPAIONTUX U
pacceuBaroux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOICHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHudyeckne yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mprudopkI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszaen 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEJIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKPAILCHHE
JUTUHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruM (POTOHA C €r0 YACTOTON. DHEPrUs
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI

doToaddexra. YpaBHenue DiHmTerHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpoiicTBAa W MPAKTHUYECKOE TpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmenp aroma. lloctynatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactul. Boaubl e bpoiis. KopnyckynisipHo-BOITHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagfHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM TMOCJIEAOBATEILHOCTH. BHYTpeHHEe CTpOoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBbIE OBIPHI B AIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponpr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3MUECKOW TEOPUU B
(dbopMupoBaHUY MPEACTABICHUN 0 GU3HUECKON KapTUHE MUPA, MECTO (DU3UUECKOM
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX (puryp u 00bEMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: IMHUW DICKTPOIEpPEAad, TIEHEPATOp I[EPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenune yuebHoro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIeTo
oOpazoBaHus (6a30BbIi YPOBEHB) JOJKHO 00ECIICUUTDh JOCTHXKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPE3ylbTaThl OCBOCHMS Yy4yeOHOTro mpenmera «Dusnka
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTh W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IICHHOCTHBIX OpPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUI,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa,
pacliMpeHue >KU3HEHHOrO0 OIbITa W ONbITa JESITEILHOCTH B MpOlecce
peanu3alry OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOM MOZUIIMH 00YUYaOIIET0Cs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPaTUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIbHON OpraHu3allniy;

YMEHHME  B3aUMOJICMCTBOBaTH C  COLMAJIbHBIMU  HMHCTUTYyTaMU B
COOTBETCTBHHM C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYyMaHUTApHOM U BOJIOHTEPCKOU €ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHUKCHHSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TMMOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESATENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:



ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs JCTCTHKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3UIECKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K Pa3InuHbIM cdepaM npodhecCHOHATBHOW NEeITeIbHOCTH, B TOM
quclie CBSA3aHHBIM C (DU3MKOMW M TEXHUKOW, YMEHHE COBEpUIaTh OCO3HAHHBIM
BbIOOp Oyaymied mnpodeccuu U peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHBIE
TUTaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO U caMO00Opa30BaHUIO B 00IaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTh AKOJIOTHYCCKON KYJIbTYpPhI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHIYCCKUX TPoOIIeM;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE JCWCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHUS 1IEJICH YCTOMYUBOT'O PA3BUTHS YEIOBEUCCTRA;

pacIIMpeHUe OTMbITa JACATSIBHOCTH DKOJOTHYCCKON HANpPaBIICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (DHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAay4YyHOH AesTeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3ydeHus (U3UKKA  OCYIIECTBISATH MPOEKTHYI0O U  HCCIEI0BATEIbCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBATh  MpoOIeMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENN JIEATEIBHOCTH, 3aJaBaTh MapamMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PaCCMATPUBAEMBIX
(U3UYICCKUX SIBIICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTEePUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIEHUBATH COOTBETCTBHUE
pe3yJbTATOB LEISAM, OLICHUBATh PUCKU MOCIEACTBUN AEATEIBHOCTH;
KOOPJIWHHUPOBAaTh M  BBIMOJHATH pabOTy B YCIOBUSIX pPEaIbHOTO,
BUPTYJILHOTO M KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.
Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

BJIAJI€Th HAYUYHOM TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHITUSAMHU U METOJIaMU
(u3nuecKol HayKu;

BJIAJ€Th  HABBIKAMU  y4€OHO-UCCIIEIOBATEILCKOM W IPOCKTHOM
NEATeIbHOCTH B 00yacth (U3UKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IMOMCKY METOA0B pelleHUs 3a/1a4 (PU3UIECKOT0 COJIepIKaAHUS,
MIPUMEHECHUIO PA3IUYHBIX METO/IOB IMO3HAHUS,

BIAJIETh BUJIAMH JICSITEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €r0
UHTEpIpeTallui, MNPeoOpa3OBaHUI0 M TMPUMEHEHHUIO B Pa3JIMYHBIX YYCOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3aj1ady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HAXOAUTh apryMEHThI IS JI0Ka3aTelIbCTBA
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBATh TIOJIYUYEHHBIE B XOJ€ pEIIeHUs 3aJauyd Pe3yibTaThl,
KPUTUYECKH OIEHMBATh HMX JOCTOBEPHOCTh, IMPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POpPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTENIbHOU
JESITENHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (HUBUKU;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUSA N0 (PU3UKE B TNPAKTUUYECKYIO O0JIacTh
KU3BHEIECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTb OPUTrHHAIbHBIE IOIXOAbl U PELICHNUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TOJTyYeHUSI HHPOpMauu (PU3NIECKOTO COACPIKAHUS U3
HMCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEJILHO OCYUIECTBIATH MOWCK, aHAIU3,
CUCTEMaTH3alMI0 U WHTEPIPETAIMI0O WHOOPMAIIUU Pa3IUYHBIX BUAOB U (HOpM
MIpEeACTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpPEACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIHOHHBIX
TE€XHOJIOTMH B PEIICHUY KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX
3alady C COOJIIOICHHEM TPEeOOBaHWA SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECYpCOCOEPEIKEHHs, TMPABOBBIX W OATUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThbl (PU3MUECKOTO COAEPKAHUS B pa3IU4HBIX (hopmarax c
y4€TOM Ha3HaueHuss WHGOpPMALlMM U  1EJIEBOM  ayJuTOpHUH, BbIOHMpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaJIU3aLIUH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3UKK M BO BHE-yPOUYHOMU
NEATEIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallUd H CMAr4arhb
KOH(DJIUKTBHI;

Pa3BEPHYTO M JOTUYHO M3JIAraTb CBOIO TOUYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIB30BATh IPEUMYIIECTBA KOMAaHIHON U HHAUBUAYAIbHOMN
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUN C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO WieHa KOJUIEKTHUBA;

OpUHUMATh LEIM COBMECTHOM JESATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHMIO: COCTABIIAThH IUIAH JIEUCTBUU,
pacnpenensiTh poiu ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXXIOr0 y4YacTHHMKAa KOMAaHIbl B
oOIIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJAEH C TMO3UIUM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh IO3UTHUBHOE CTPAaTETMUECKOE IIOBEJACHHE B Pa3IU4HBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcalbHbIe YUeOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBISTh O3HABATEIIbHYIO ACSTEIBHOCTD B 001aCTH
bU3UKH ¥ acCTPOHOMHH, BBIABIATH IMPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSTEIILHO COCTABIISATH IJIAH PEIICHHS PACUETHBIX U Ka4eCTBEHHBIX
3a/lay, TJIaH BBITIOJHEHUS TMPAKTUYECKOW paldoThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATOUTCHUIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacCIIMPATH paMKH y9eOHOTO TIPEIMETa Ha OCHOBE JTMYHBIX MPEOYTECHU;

nenaTh OCO3HaHHBIM BBIOOp, AapryMEHTUpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAUIUMUA B 00JacCTH
(U3HUKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIHTYPHBIA yPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII UHTEJLJIeKT:



JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTUBBI B JCATEIHHOCTb,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJIQJICTh HABBIKAMHM  IIO3HABATCIBHOW pedJICKCHMM KaK OCO3HAHUSA
COBEpIIAEMbIX JEUCTBHA WM MBICIUTEIBHBIX IPOIECCOB, UX PE3YJbTaTOB U
OCHOBAHU;

UCIIOJIE30BaTh MPUEMBI pe(PIICKCHH JTsI OTICHKH CUTYaIluH, BEIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHUBATh PUCKH W CBOCBPEMCHHO NMPHHHMAThL PEHICHUS 1O HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apTyMEHTBI JPYTUX IPU aHAIM3e PE3yJIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBI JPYTUX IPU aHaJIM3e PE3yJIbTaTOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MPABO M MPABO JAPYTHX HA OIIHOKH.

B mporiecce 1OCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TIPOTPAMMBI
no ¢Qusuke IS YpPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Y OOYYArOIIUXCS

COBEPIIEHCTBYETCS HIMOIIMOHATBLHBIN UHTEIJIEKT, MpeAnoIaraomii
c(hOpMHUPOBAHHOCTD:
CaMOCO3HaHMs,  BKIIOYAIOIIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OMOIMOHAILHOE COCTOSIHHE, BUACTHh HANpPaBICHUS pPa3BUTUS COOCTBEHHOMN
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTHPOBATBHCA K
HYMOIMOHALHBIM U3MEHEHUSM U TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K IOCTHKEHUIO [N
U yCTeXy, ONTUMU3M, MTHUITUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXOMS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh 3MOIMOHATBHOE
COCTOSIHUE IPYTUX, YIUTHIBATD €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTD
K COYYBCTBHIO U COTICPEIKNBAHMUIO;

COIMAJIHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTUMH JIFOJABMH, 3a00TUTHCS, TPOSBIISATH HHTEPEC U Pa3peIIaTh
KOH(DITUKTBHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonny o0yuenuss B 10 kjacce npeaMeTHbe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAHULI NPUMEHEHUS HW3YYEHHBIX (U3MUECKUX MOJCIICH:
MaTepualibHas TOYKa, MHEpIHUalbHAs cUCTeMa OTCYETa, a0CONIOTHO TBEPAOE
TE€JIO, WUJCAIbHBIM ra3, MOJEIU CTPOEHHUS Ta30B, KUIKOCTEHM U TBEPABIX TeEJl,
TOUYEYHBIH JIEKTPUUECKUH 3aps] IPU pelIeHUH PU3NUECKUX 3a/1ay;

pacno3HaBaTh (pU3NUYECKUE SBJIECHUS (MIPOIECCH) U OOBACHATH X HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHHMS BEILIECTBA U
JJIEKTPOJAUHAMUKUA: PABHOMEPHOE M DPAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JIBUKEHUE, CBOOOJIHOE TMaJ€HUE TeJ, JIBWKEHUE MO OKPYXKHOCTH, HHEpIIMS,
B3aumojieiicTBue Ten, aAuddys3us, OpOYHOBCKOE JIBH)KEHHE, CTPOCHHUE
KUAKOCTEM W TBEPABIX TeJ, HM3MEHEHHWE Oo0bEMa Tea TMpU HarpeBaHUU
(oxJIaXKJIeHUN), TETIOBOE PaBHOBECHE, MCIIAPEHUE, KOHJEHCAIUs, IJIaBJICHUE,
KpUCTAJUIM3AaLsl, KUIIEHNE, BIIAYKHOCTh BO3/1yXa, IOBBILICHUE ABJICHUS ra3a pu
€ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXKY ITapaMeTpaMU COCTOSIHUSA ra3a
B U30IIPOLIECCAX, DJICKTPU3ALIUS TN, B3aUMOJICUCTBUE 3aPs1/10B;

OIHCHIBAaTh MEXAHUYECKOE JABUKEHUE, UCITIONb3Yys (PU3NUECKUE BETUUUHBIL:
KOOpJAMHATA, IyTh, IIEPEMELIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CUIA,
UMIIYJIbC TEJIa, KHHETUYECKas SHEPIus, IOTCHIUAIbHAsL DJHEPI U, MEXaHUUECKas
paboTa, MexaHHWYecKash MOIIHOCTb;, NpPH ONMCAHWU TPABUIBHO TPAKTOBATh
(U3NYEeCKUil CMBICI HCIOJIB3YEMBIX BEIMYMH, MX OOO3HAUYEHUS U €AMHHULIBI,
HaXoJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUYUHY C IPYTUMHU
BEIIMYNHAMUY;

ONMCBHIBATh HU3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBIICHHS,
UCHOJIb3Yysl (U3NYECKUE BEJIWYUHBI: JABJICHHE rasa, TeMmIepaTypa, CpeaHss
KHUHETHYECKast JHEprus Xa0TUYECKOTO I BVKCHUS MOJIEKYII,
CPEOHEKBAIpaTUYHAsA CKOPOCTH MOJIEKYJ, KOJIUYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusa, pabora Taza, KOIPPUIMEHT TOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATENsl; TMpPU ONHUCAHUU TPABUIBHO TPAKTOBAaTh (U3MUECKUHA CMBICI
UCIOJIb3YEMBbIX BEJIMYMH, UX OOO3HAUYEHHUS M €IUHUIBI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIMYMHAM;

ONMCBHIBATh  M3YYECHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BEUIECTBA U
AIIEKTPUYECKHE SABJIEHUS (IIPOLIECCHI), HMCHONb3ysd (pU3MUecKue BeIHMYHHBI:
ANEKTPUUYECKUH 3apsill, IEKTPUUECKOE T0JIE, HAIPSIKEHHOCTD I0JIs, ITOTEHIMAT,
Pa3HOCTh MOTEHLHAJIOB; NPH ONUCAHWUU NPABWIBHO TPAKTOBATH (PU3MUECKUI
CMBICJI HCIIOJNB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W E€IUHUILBI, YKa3bIBaTb
(opMyIbl, CBS3BIBAIOIIME JAaHHYI0 (U3WYECKYI0 BEIMYMHY C JIPYTUMU
BEJINYNHAMMU;



aHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SABJICHUS, UCIIOJIb3Ys (PU3nYecKue
3aKOHBI ¥ IPUHIUIIBL: 3aKOH BCEMUPHOT0 TArotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHHUS MEXaHUYECKOM 3HEpruu, 3aKOH COXpaHEHHs HMIIYJbCa,
NPUHLUI CYTIEPHO3UIMHA CHJI, TPUHIIMII PABHOIPABUS MHEPIIUATBHBIX CHCTEM
0TCY€Ta, MOJIEKYJISIPHO-KUHETUUYECKYIO TEOPHIO CTPOEHHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CpEHEN KMHETUUYECKON IHEPTUU TEIUIOBOTO JBUKEHUS MOJIEKYJI
c aOCOJIIOTHOM TeMmmepaTypoi, MEepBbIA 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpAaHEHMS DJIEKTPUYECKOTo 3apsija, 3akoH KyrnoHa, mpu 3TOM pas3inyaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS
(rpanu1lpl, 006J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHUHIMIBI JCUCTBUS MAIllMH, NPUOOPOB U
TEXHUUYECKUX YCTPONCTB; pa3indarh yCIOBHs UX 0€30MMaCHOI0 UCIIOIb30BaHUS B
MOBCETHEBHOM JKU3HU;

BBIMOJHATh SKCHEPUMEHTHI IO HCCIENOBAHUIO (DU3UYECKUX SIBICHUN U
IPOIIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, MPHU ITOM
dbopmynupoBath TmpobiieMy/3aady W THUIOTE3y Y4YeOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 00OpYy/IOBaHUS, MPOBOAUTH OMbBIT U
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEpEHUsl (PU3NYECKUX BEIHYMH,
Opu STOM BBIOMpATh ONTUMAJIBHBIA CIOCOO H3MEPEHHS] U MCIOJIB30BAThH
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUIA;

UCCJIeIOBAaTh 3aBUCHUMOCTH MEXIy (U3WYEeCKUMHM BeIUYMHAMH C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, MPU I3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(duKkcUpoBaTh Pe3yNbTATHl MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIUYMH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BRIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOmro1aTh MpaBuiia 6€30MacHOro TPY/a MPU IPOBEICHNN UCCIIEIOBAaHUN B
pamMKax Y4eOHOTO SKCIIEPHUMEHTa, y4eOHO-HCCIEA0BATEIbCKOW M MPOEKTHOU
JESITEIbHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOPHOTO
000pyT0BaHMS;

pemiath pacy€THBIC 3aJa4d C SBHO 3aJlaHHON (DU3UYECKON MOJEINbIO,
UCHOJNb3Ysl (PU3NYECKUE 3aKOHBl W MPHUHLHUIIBI, Ha OCHOBE aHalM3a YCIOBHS
3aJaul BHIOMpATh (PU3MUECKYI0 MOJEINb, BBIACHATh (PU3NUECKHUE BEITUYMHBI U
Gopmynbl, HEOOXOAUMBIE ISl €€ pEIIeHUs], MPOBOJUTH PacuéThl U OIICHUBATH
peaibHOCTh MOJIYYEHHOT0 3HaUYeHUs (PU3NUECKOI BEINIHHBI;

peraTth KayeCTBEHHbIE 3a]1aun: BBICTPAUBAaTh JOTHYECKH
HEIIPOTUBOPEYMBYIO LIETIOYKY PACCY’KIEHUN C OMOpPOW Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIONB30BaTh  MPU  pPEHIeHHMH  y4eOHBIX  33Jad  COBPEMEHHBIC
UHPOPMAIIMOHHBIE  TEXHOJOTHMH Uil  TIOHMCKa, CTPYKTYpPHUpPOBaHUS,



WHTEPNIpPETallid W TPEICTaBICHUS y4YeOHOW ©  HAayYHO-TIOMYJISIPHOMN
uHOpMaIMK, TIOJIYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPHUTHUYCCKHU
aHAM3UPOBATH MOTYyYaEMYI0 HH()OPMAITHIO;

IPUBOIUTH PUMEPHI BKJIaJ1a POCCUHCKHUX U 3apy0eKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUSCKHE 3HAHUS 10 (PU3UKE B TIOBCETHEBHOW KU3HU
1St oOecrieueHrst 6€30MacHOCTH MPU OOPAIICHHUH C TPUOOPaAMU U TEXHUYESCKHUMHU
YCTPONCTBAMU, JIJISl COXPAHEHHUS 3/TOPOBbS U COOJIIOICHHUSI HOPM 3KOJIOTHUECKOTO
TIOBEJICHHSI B OKPYKaIOIIEeH cpelie;

paboTaTh B TpPYIIEC C BBINOJHCHHEM pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHKPOBATh PAbOTy TPYIIIBI, PallMOHAIBHO pPacCHpeeisiaTh OOSI3aHHOCTH U
IUTAHKPOBATh  JICATCILHOCTh B  HECTAaHAAPTHBIX CHUTYallHsX, aJICKBATHO
OIICHMBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBl B  PCIICHUE
paccMaTpHBaEMOM MPOOJIEMEI.

K xonmy oOyuenus B 11 Kjacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUUCCKOU JESITEIHHOCTH JIFOJEH, 1IeTOCTHOCTh U €IUHCTBO
bu3uYeCcCKoi KapTHHBI MUPA;

YUHUTHIBaTh TPAHMIIBI TMPUMEHEHHUS HW3YUYCHHBIX (U3UYECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsill, JIyd CBETa, TOYECYHbIA HCTOYHHK CBETAa,
sIepHasi MOJIEb aToMa, HYKJIOHHas MOJEIb aTOMHOIO siapa IpH pelIeHUH
bu3nYecKuxX 3a1ay;

pacrio3HaBaTh GU3UYCCKHE SIBJICHUS (ITPOIECCHI) U OOBACHATH X HA OCHOBE
3aKOHOB  JJIEKTPOJMHAMHUKM ¥  KBAaHTOBOM  (U3HMKHU:  DIIEKTpUUYECKAs
MIPOBOJUMOCTH, TETUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKAa,
B3aMMOJICUCTBHE  MAarHWTOB, DJJEKTPOMArHUTHAs  WMHIYKIUSA, JICWCTBHE
MarHuTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JABWXKYIIUUCS  3apsi,
AIEKTPOMArHUTHBIE KOJEOAHWS W BOJHBI, MPSMOJMHEHHOE PACIpPOCTPAHECHHE
CBETa, OTpaKEHHUE, MpeJoMiieHrne, nHTepdepeHIus, Tudpakus U MOIIpU3aIUs
CBETa, THCTEpCHs cBeTa, hoTodmekTpruuecKkuid 3P ekt (hoTodrddhexT), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEWMYATOTO CIHEKTpa aToMa  BOAOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaJOAKTHBHOCTD;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA BEMIECTBA (JIEKTPUUECKHUE, MaTHUTHBIE,
ONITUYECKHE,  JJICKTPUUECKYI0  MPOBOJMMOCTH  PA3IUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SBJICHHS (IIPOIIECCHI), UCTIONB3Ys (PU3NUYECKUE BEITUYUHBI:
AIEKTPUUECKUN 3apsifl, CHjla TOKA, AIEKTPHUECKOE HAMPSHKEHUE, DICKTPHISCKOE



CONPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAIOB, JIEKTPOABIKYIAs cuiia, paboTa TOKa,
WHIYKIHMST MarHUTHOTO MOJsi, cuia Ammepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTYIIKU, SHEPTUs SJEKTPUUYECKOTO0 U MArHUTHOTO TOJIeH, MEPUOJl U 4YacToTa
KoJie0aHul B KojeOaTeJIbHOM KOHTYpE, 3apsj M Cuila TOoKa B MPOIECcCce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KojeOaHul, (OKYCHOE paCCTOSHHE W
ONTHYECKAasl CUJIa JIMH3bI, IPU ONMUCAHUHU TMPABUIBHO TPAKTOBATH (hU3MUECKU
CMBICJI HCIIOJB3YEMbIX BEJIMYMH, MUX OOO3HAYEHUS M EIUHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEJIWYMHY C JAPYTUMU
BEJIMYMHAMY;

OMHUCHIBATh W3YUYCHHBIC KBAHTOBBIC SBJIECHUS M TMPOIECCHI, HCIOJIb3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, DHEPrUsi U UMMYJbC (POTOHA, MEPUOJ TOSypacraja, dYHEPrus
CBSI31 AaTOMHBIX SIJIep, TP OTTMCAHUU TIPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJIB3YEMBIX BEIMYMH, UX 0003HAYEHUS W €IMHUIILI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOIINE JIAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMMHU BEIMYHHAMHU,
BBIYHCIISITH 3HAUCHUE (DU3NUECKOU BEITMYHNHBI,

aHAJTM3UPOBATH (PU3HUECKUE MPOIIECCHI U SIBJICHUS, UCTIONB3Ys (DU3NUECKUE
3aKOHBI U IPUHIIMIIBL: 3aKOH OMa, 3aKOHBI TOCIE0BATEILHOTO U TApaJIJIEIHLHOTO
COEIMHEHUS MPOBOJHUKOB, 3akOH [[xoyns—JIeHia, 3akoH 3JIeKTPOMarHUTHOM
UHAYKIMM, 3aKOH MPSMOJMHEHMHOro pacrpoCTpaHEHUs CBETa, 3aKOHBI
OTpaKeHHsI CBETa, 3aKOHBI INPEJIOMIICHUSI CBETa, ypaBHEHHE ODWHIITEWHA s
dotorddexTa, 3aKOH COXpaHEHUSI SHEPTUU, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOH
COXpAaHEHHS DJEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHUS MacCOBOTO YHCIA,
noctynarsl bopa, 3aKkoH paaMOaKTUBHOIO pacrajga, TpU 3TOM pa3Iuvarh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHu1ibl, 06J1aCTH) TPUMEHUMOCTH;

ONpENENATh HAMNpaBICHUE BEKTOpa HWHAYKIMM MArHUTHOIO  MOJS
MIPOBOJIHUKA C TOKOM, CHIIbl AMriepa u cuiibl JlopeHiia;

CTPOUTh M ONMHUCHIBaTh H300paKEHUE, CO3/1aBaCMOE€ TIJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M;

BBITIONHATh SKCIEPUMEHTHI 0 HUCCIIENOBAHUIO (U3UYECKUX SIBICHUN W
MPOILIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX MU3MEPEHUU: MPU ITOM
dbopmynupoBath mpobieMy/3agady W THIIOTE3y YyYeOHOro OJKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO O0OpYIOBaHUS, MPOBOAUTH OIMBIT U
dbopMynHpOBaTH BHIBOJBL

OCYLIECTBIIITh MPSIMbIE U KOCBEHHbIE M3MEpPEHHs (DU3NYECKUX BEJIMYMH,
IpU 3TOM BHIOMpATh ONTUMAJbHBIA CHOCO0 H3MEPEHUsT W UCIOJIb30BAThH
M3BECTHBIE METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;



HCCNEeIOBaTh 3aBUCUMOCTU (U3MYECKUX BEIUYMH C HCIOJIB30BAHUEM
NPSIMBIX U3MEPEHUN: MpU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yAbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUUYUH B BUJIC TAOIUI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3yJibTaTaM HCCIICI0BAHUS;

co0JIro1aTh MpaBmiia 0€30MacHOro Tpy/ia NPy NMPOBEICHUN UCCIICIOBAHUN B
paMKax ydeOHOro HKCIEPUMEHTa, YuyeOHO-HCCIeN0BATEIbCKON U MPOCKTHOMN
NESATeTbHOCTHU C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000py10BaHUS;

pemiatb pacy€THhIC 3a7aud C SIBHO 3aJaHHON (PU3MYECKON MOJEIbIO,
UCTIONB3Ysl (pu3MUecKue 3aKOHBI W TMPUHIMIBI, Ha OCHOBE aHalIM3a YCJIOBHS
3a/1aud BbIOMpPATh (DU3NYECKYI0 MOJIENb, BBIICIATh (U3UUYECKHE BEIUYUHBI U
dbopmynbl, HEOOXOAUMBIE IJIsi €€ pelleHUs], MPOBOAUTL PAcu€Thl U OLICHUBATH
PeaTbHOCTD TOJTYUYEHHOTO 3HaueHUs (PU3UIECKON BEJIMUUHBL;

pelarthb KaueCTBEHHBIE 3a1a4H: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKACHUM C OMOPOM HA M3YyUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIONIB30BaTh  TPU  pelIeHHd  y4eOHBIX  3aJa4  COBPEMEHHBIC
uH(OpMaIIMOHHbBIC TEXHOJIOTUHU TS MOKCKa, CTPYKTYPUPOBAHMUS,
UHTEpPIpEeTallMd W  TNpEeJCTaBICHHS y4eOHOM M HAYYHO-IOMYJSIPHOM
uHDopMalMK, TIONYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAITHIO;

OOBSICHATh TPHUHIUIIBI JICHCTBUS MAIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, pa3nyaTh YCJIOBUS HWX 0€30MacHOTO  MCIIOJIb30BAaHHS B
IMOBCEIHEBHOM »KU3HHU,

IPUBOAUTH MPUMEPHI BKJIaJ1a POCCUMUCKHUX M 3aPYOEKHBIX YIEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 10 (PU3MKE B TTOBCETHEBHOW KU3HU
st obecrieueHuns: 6€30MacHOCTH MPHU 00paIleHuy ¢ TPUOOPaMH U TEXHUYECKUMHU
YCTPONCTBAMH, JIJIsI COXPAHEHHUSI 3[I0POBbsI U COOTIOACHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPELE;

paboTaTh B Tpymme C BBIOJHECHUEM pAa3JIUYHBIX COIHAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMNIMbl, PAlMOHAIBHO PACHPENENATh OOSA3aHHOCTU H
IJIAHUPOBATh  JEATCIBHOCTh B HECTAHAAPTHBIX CHUTyaIlusiX, aJICKBaTHO
OLIEHMBATh BKJAJ KaXJOr0 W3 YYACTHUKOB TIPyHnbl B  PEUICHUE
paccMaTpruBaeMoM MPOOIEMBI.



