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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usnke 0a30BOT0 YpOBHS Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHON mporpammel, npenactaBieHHbix B GI'OC COO, a Takke c y4€Tom
dbenepanbHOIl paboyeil mporpaMMbl BOCHUTAHUS W KOHLEMIMK MPENoJaBaHusl yueOHOro
npeamera «®Pusznka» B 00pa3oBaTeldbHbIX opranuzaiuax Poccuiickoit denepanuu,
peanu3yromx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

CopepxaHue mporpamMMbl 1O  (U3MKE  HAmpaBIeHO Ha  (QOpMUpPOBaHUE
€CTEeCTBEHHOHAYYHOU KapTUHbI MHupa oOyuarommxcs 10—11 kiaccoB mpu oOyd4eHHH HX
¢u3nke Ha 6a30BOM YpOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO noaxozaa. [Iporpamma
no ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k miaaHUPYEMBIM JHUYHOCTHBIM,
OpeAMETHBIM H METalpeJMETHBIM pe3ysibTaTaM oOOy4YeHHUs, a TaKXKe Y4YUTHIBACT
HEOOXOAUMOCTh pPeaIM3alli MEXKIPEIMETHBIX CBSI3eM (PU3NKU C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH TIpeMeTaMHu. B Hell onpenensroTcss OCHOBHBIC IEJIM WM3y4YeHHS (U3UKH Ha
yYpOBHE CpeaHero oOlmiero oOpa3oBaHuA, IJIAHUPYEMbIE pe3ylbTaThl OCBOEHHS Kypca
(bU3UKH: TUYHOCTHBIE, METaNpeIMETHbIE, TIpeAMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no gpu3uKe BKIHOUYALT:

e TUIAHUPYEMBbIC PE3YJIbTaThl OCBOEHUs Kypca (DU3MKU Ha 0a30BOM YpOBHE, B TOM

quclie MPEAMETHBIC PE3YNIbTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeaMera «duznkay 1mo rogaMm o0ydeHus.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B KaueCTBE
y4eOHOro mpeaMeTa B INKOJE, BHOCUT CYIIECTBEHHBIM BKIJIQJ B CHCTEMY 3HaHUU 00
okpyxatoieM mupe. [1IkonbHbINA Kype GU3NKH — cUCTEeMOOOpa3yIOMIUiA I €CTECTBEHHO-
HAy4YHBIX Y4€OHBIX MPEIMETOB, TOCKOJbKY (HU3UYECKHE 3aKOHBI JIeKAT B OCHOBE
IPOIIECCOB M SBJICHUH, M3y4aeMbIX XUMHUEH, Ouonoruen, usmyeckon reorpadueil u
acTpoHoMHel. Vcronp30BaHue U aKTUBHOE TPUMEHEeHHE (GHU3NICCKUX 3HAHUM OTpeeNisieT
XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHHA B cdepe SHEPreTUKH, TPAHCIIOPTA,
OCBOEHUSI KOCMOCA, MOJy4YeHHs] HOBBIX MATEPHUAJIOB C 3aJaHHBIMU CBOWCTBAMU U JPYTHX.
N3yyenne ¢u3MKu BHOCUT OCHOBHOW BKJaa B (DOPMUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa OO0ydaromuxcsi, B (OpMUpPOBaHHE yYMEHUN NPUMEHATh HAYYHBIH METOJ]
MTO3HAHUS TIPU BBIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHoBy kypca ¢u3uKy UIsI YPOBHS CpEeHEro 001Iero o0pa3oBaHus MOJIOXKEH PsT
uJel, KOTOpPble MOKHO PaCCMaTPUBAThH KaK MPUHIHUIIBI €0 MOCTPOECHUS.

Hoess yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuall U3 BCEX pa3feioB (PU3MKH, BKIIOYAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEWl Marepuan Kypca Gpusuku oO0benTnHEH
BOKpYT (hu3nueckux Teopuid. Benymmm B Kypce siBisieTcsi opMHUpOBAHUE MTPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanuzanus mnpeanonaraeT  HCHOJIb30BaHUE
TYMaHUTApPHOTO MOTEeHIMaNa (U3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL (DU3UKU C
pa3BuTHeM OOIlEeCTBa, a TaKKe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpoOIeMamMu.

Hoes npuxnaownoii nanpasnrennocmu. Kypc Qusnku mpesnonaraeT 3HaAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKUX MPUIOKEHUNH M3yUYEHHBIX TCOPUH U
3aKOHOB.

Hoes skonoeuzayuu peannsyercsl MOCPeICTBOM BBEIECHUS 3JEMEHTOB COAEpPKaHMUS,
MOCBAMIEHHBIX JKOJIOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJIOTHUH, a Takxke oO0CyxkaeHus MpobiieM palroOHaIbHOTO
PUPOIOTIONIH30BAHMS U IKOJIOTUUYECKON 0€301aCHOCTH.

Crep>XHEBBIMM dJIEMEHTaMH Kypca (GU3UKA Ha YpOBHE CpEIHEro O0OIIero
oOpazoBaHusi SBISIOTCS (Pusnueckue Tteopuu (popMupoBaHHEe TIPEACTABICHUM O
CTPYKType TMOCTpoeHUusi (u3nyeckol Tteopuu, posiu (PyHIaMEHTATbHBIX 3aKOHOB H
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TPaHUIAX MPUMEHHUMOCTH
TEOPH, 11 OTIMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUM U MPOIIECCOB).

CHuCTeMHO-IeSITETLHOCTHBIN MOJIX0/ B Kypce (PU3MKU peanu3yeTcsl MpekJie BCero 3a
CYET oOpraHu3aluu SKCIEPUMEHTAIbHON JedaTelIbHOCTH oOydaroniuxcs. [ns 6azoBoro
YPOBHS Kypca (PU3HKHA — 3TO MCIOJb30BAHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPAaTOPHBIX padOT, KOTOPBIE B Mporpamme Mo Gpu3nuke 00beTMHEHbI
B OOIIMK CMHUCOK YYCHHUUECKUX MPAKTHYECKUX padoT. BoljeneHne B yKa3aHHOM IepeyHe
1abopaTOpHBIX paboT, NPOBOAUMBIX JIJIi KOHTPOJIA U OIEHKH, OCYIIECTBIsETCS
y4aCTHUKaMHU 00pa30BaTENIbHOTO MPOIecca MCXOMsl U3 OCOOEHHOCTEH IUTAaHHUPOBAHUS U
ocHareHus: kabuHera ¢uzuku. [Ipum 3ToM oOecreunBaeTCs OBJIAJICHHE O0YYaAIOIIUMUCS
YMEHHUSIMU MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIIEOBAHUS 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bbonpiioe BHUMaHUE yAeNnseTcsl PEIICHUI0 Pacu€THBIX M KauyeCTBEHHBIX 3anad. [Ipu
ATOM JIJIsl PACUETHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 33/1a4¥ C SIBHO 3aJJaHHON PU3NYECKON
MOJIEbIO, TMO3BOJIAIONIME MPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK H3
OJIHOTO pa3ziena Kypca, TaK W HHTETPUPYS 3HAHUSA U3 Pa3HBIX paszaenoB. [lis
KAueCTBEHHBIX 3a/lad TMPUOPUTETOM SIBISIOTCSA 3aJaHus Ha OOBSICHEHHE MPOTEKaHUS
duznuecknx SBICHUHW M TIPOIIECCOB B OKpYXKAloOIeH JXKWU3HHU, TpeOyromue BbIOOpa
buzruecKkor MOACIHN JUIsl CUTYaIlH MMPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecrieueHnIo0 yaeOHOTO mporecca 6a30BbI YPOBEHb Kypca (PU3UKU HA YPOBHE CPEITHETO
o01mero 00pa3oBaHusl TOJDKEH U3y4YaThCS B YCIOBHIX MPEAMETHOTO KaOnHeTa GU3UKH WIIH
B YCJIOBUSIX MHTEIPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAY4YHOro IuKia. B
kaOuHeTe (GU3UKK JODKHO OBITh HEOOXoIMMoe J1abopaTopHOe OO0OpyJOBaHUE IS
BBITIOJTHEHUS yYKa3aHHBIX B MpOTpaMMe MO (PU3NKE YUCHHUYECKHX MPAKTHYECKUX padoT U
JEMOHCTpAMOHHOE 000PY10BaHUE.



JleMoHcTpanmoHHoe 00opynoBaHue (POPMUPYETCS B COOTBETCTBUM C MPHUHIIUIIOM
MUHUMaJIbHON JOCTAaTOYHOCTH U OOecreyuBaeT IOCTAaHOBKY TIEPEUHCICHHBIX B
nporpaMMe 10 (U3MKE KIIOYEBBIX JAEMOHCTpalUi Il HCCIENOBAaHUSI H3Yy4aeMbIX
SIBJICHUW U TPOIIECCOB, IMIIUPUUYECKUX U (PYHIAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUM.

JlaboparopHoe 000py10BaHHE JJIsl YUCHUUECKUX MPAKTUYECKUX paboT hopMupyercs
B BUJIE TEMATUUYECKUX KOMIUIEKTOB M O00€CIEYMBAETCS B pacy€Te OJHOTO KOMIUIEKTa Ha
NBYX oOydaroniuxcsi. TeMarnueckrne KOMIUIEKTHI JIJaA0OpaTOPHOro 000pYyI0BaHUS JOJKHBI
OBITH MMOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB,
a TAaK)K€ KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(DPOBBIX JTa00paTOPHUH.

OCHOBHBIMH 1IEJIIMU U3YyUYeHUs GU3UKU B 001IeM 00pa30BaHUU SIBIISFOTCS

e (¢opMupoOBaHUE WHTEpPECa U CTPEMJICHUS] OOYUYaIOIIUXCS K HAYYHOMY H3YYCHUIO
PUPO/IbI, Pa3BUTUE UX UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

e pa3BUTHE TMPEJCTABICHUM O HAYYHOM METOJAE TMO3HAaHUSA U (HOPMUPOBAHUE
UCCJIEOBATEILCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (¢opMuUpOBaHHME HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTara H3Y4YCHUS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

e (¢opMupoBaHUE yMEHUNM OOBSCHATH SIBICHHUS C HCIOJIb30BaHHEM (HU3UICCKUX
3HAHUHW U HAYYHBIX JJOKA3aTEIbCTB;

e (QopmupoBaHue mpeACTaBICHU O poau GU3UKKA IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU .

JlocTrkeHue 3TUX 1esei o0ecreynBaeTcsl pelieHueM CIeAYIONIMX 3a/1ad B IMpoIecce

U3y4eHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro o01ero oopa3oBaHus:

e TPHOOpPETEHHE CHUCTEMBbI 3HAHMH 00 OO0mUX (U3WYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKIIOYasg  MEXaHWKY,  MOJEKYJISIpHYIO  (U3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

e (QopmupoBaHHe YMEHHMI NPUMEHSTh TEOPETHUUYECKUE 3HAHMS NJisi OOBSICHEHHS
¢uznueckux SIBICHUW B TPHUPOAEC WU IS MPUHATHSA MPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB PEIICHUS Pa3IWYHBIX 3a/1ad C SBHO 3aJaHHON (U3HUecKon
MOJICNIbIO, 3a7a4, MOAPa3yMEBAIOIIMX CAMOCTOSITENIbHOE CO37aHue (HU3UIECKOM
MOJIEIH, aIeKBaTHOM YCIOBUAM 3aJ1auu;

e TMOHUMaHWE (QU3UUYECKUX OCHOB WM MPHUHIUIIOB JICUCTBUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSIHUS HAa OKPYKAIOILYIO CPEY;

e OBJIAJICHHE METOJIaMH CaMOCTOSITENIbHOTO IUIAHUPOBAaHUSI W IPOBEACHUS
¢u3nUecKnX OKCMEPUMEHTOB, aHalW3a W HWHTEpIpeTanuu  HHHOPMAIIHH,
OnpeJiesIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJibTaTa;

e CO3/IaHME YCJIOBHM JUIi PAa3BUTHUS YMEHHU IPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOM JESITEIBHOCTH.



Ha uzyuenue ¢puszuku (6a30BbIN ypOBEHB) Ha YPOBHE CpeiHEro o011ero o0pa3oBaHus
otBoauTcs 136 dacos: B 10 kimacce — 68 gacoB (2 yaca B HeAeno), B 11 kimacce — 68 gyacoB
(2 yaca B HezeIIO).

[Ipennmaraemeriii B mporpamMme 1o (u3NKe mepedeHb Ja0OPATOPHBIX U MPAKTUICCKUX
paboT sABIIAETCS PEKOMEHIOBAHHBIM, YUUTENb JCIAaeT BHIOOP MPOBEACHUS JTa00OPATOPHBIX
paboT U ONBITOB C YYETOM MHJIUBHUIYaTbHBIX OCOOEHHOCTEN 00yUaroIuxcsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbl HAYYHOI'0 IO3HAHUSA

®usuka — Hayka o npupoze. Hayunsle MeTOAbI ITI03HAHUS OKpY KaroLero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (GU3MUECKUX SBICHUMM U mpoueccoB. HayuHble TUIOTE3bI.
duznyeckre 3aKOHbI M TEOpUH. ['paHULBI NPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMHUPOBAHUM COBPEMEHHON HAay4YHOW KapTHUHBI MUpa, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe nBuxkeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOrO ABMKEeHUsA. Cucrema
orcyéra. TpaeKkTopus.

Ilepemenienne, CKOpOCTh (CpeIHss] CKOPOCTh, MTHOBEHHAsA CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKM, HX NPOEKUUMH HA OCH CHUCTEMbl KoopauHar. CroKeHue
NEPEMEILEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE ¥  paBHOYCKOpEHHOE MpsMOJuHEHHOoe JBkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUA, MyTH U MEPEMEIICHUS MaTepHaIbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBonmHueitnoe asmxeHue. J[BH>KEHHE MaTepUallbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JUHEWHAsA CKOpOCTh. llepuon u
yacTota oOpanieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: CHUIOMETP, IBHKECHUE
CHapsJI0B, LICIIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenp cucTteMbl OTCU€TAa, WUIKOCTPALMS KUHEMAaTUYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne paBukeHUs Tena, OpPOMIEHHOTO IO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol



N3yueHne HEpaBHOMEPHOTO JBM)KEHUS C LEJIBIO OINPEAECICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIIEHUS MEXKAY MYTAMH, TPOWJICHHBIMHA TEJIOM 34
MOCJIEIOBATENBHBIE PABHBIE MPOMEXKYTKH BPEMEHHM MPU PABHOYCKOPEHHOM JBUKEHUU C
Ha4yaJbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABM>KEeHHS Tea, OpPOIIEHHOrO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpuaiun orHocurenbHOoCcTH ['anmmiies. Ilepseiii 3akoH HbroroHa. MHepuuanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. ITpuHuun cynepno3unuu cui. Bropoit 3akon HperoToHa miis
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaJIbHBIX TOYEK.

3akoH BceMUpHOro TaroreHus. Cuia tsokecTd. IlepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Buabr TpeHus (mokosi, ckoyibxenusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJNbXEHUS U cuia TpeHus mnokos. Koaddumuent tpenus. Cuna
CONPOTHUBIICHUS MPU JIBUKCHUU TEJa B )KUJAKOCTH WM Ta3e.

[locTynarenapHOE M BpaniaTelbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT cHJIbl OTHOCUTENBHO OCH BpauieHus. I[lnedo cuibl. YciloBHS paBHOBECHS
TBEPIIOTO TENA.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHUE: MOALIMIHUKY, IBUXCHUE
UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBneHne nHEpIUH.

CpaBHeHUE MacC B3aMMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3zmepenune cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YNPYTOCTH, BO3HMKAIOIIMX B MNPYKHUHE H
pEe3HOBOM 00pasIie, OT ux AehOopMaIiiH.

HccnenoBanne yciioBUM paBHOBECHS TBEPAOTO TEJA, HMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbe maTepuanbHON TOYKU (Telia), CUCTEMbl MAaTepUANIbHBIX TOYEK. MMITyibc
CHJIBl M U3MEHCHHE UMIIYJbCa TeJld. 3aKOH COXpaHEHUs HuMITylbca. PeakTuBHOE
JBH>KCHUE.



Pa6ora cuiibl. MOIIHOCTb CUJIBIL.

Kunernueckass »sHepruss MarepuanbHO Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU YHEPIUU.

[lotenuuanbHass 3Heprus. lloTeHuumanbHas BSHEprus ymnpyro aedopMHUPOBAHHON
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble 1 HENOTEHIMAIbHBIE CUIIBL. CBS3b pa0OThl HEMOTEHIIMAIBHBIX CUJI C
U3MEHEHHEM MEXAaHMYECKON JHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOU
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHMUE: BOJAOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyenue abCOMOTHO HEYNMPYroro yaapa ¢ MOMOUIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIbI C U3MEHEHUEM MEXaHWYECKOW DHEepruu Tella Ha
[IPUMEpPE PACTSKEHUS PE3UHOBOIO KIYTa.

Paznea 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJHMHAMMKA

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSA MOJIEKYJISIPHO-KUHETUYECKON TEOPUM U UX OINBITHOE
obocHoBanue. bpoyHoBckoe gBwkeHue. Jubdysumsa. Xapakrep JABWKCHUS U
B3aMMOJICVICTBUSA YACTHUIl BEIIECTBA. MOJEIM CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ
1 0OBSICHCHHE CBOMCTB BEIIECTBAa Ha OCHOBE ATUX Mojieliell. Macca u pa3Mepbl MOJICKYII.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lkana temneparyp Llenscust.

Mogens wuzaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KMHETUYECKOM
TEOpUHU HUJCANTBHOTO raza. AOCONIOTHAS TeMIepaTrypa Kak Mepa CpeaHed KUHETUYeCKON
SHEPrMU TEIUIOBOIO ABWKEHUs 4dacTul rasa. [llkama temnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanbrona. WM3ompoueccsl B
UJICATPHOM Ta3€ C MOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBiecHUE
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue yCTpOHUCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3bIBAIONINE JUCKPETHOE CTPOCHWE BemiecTBa, (GoTorpaduu MOJEKyI
OPraHUYECKUX COCTMHCHUU.

OmnbiThl 10 T Py3Un KUJKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.



Mopnens onbita HTepHa.

OnbIThI, JOKA3bIBAIONINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUSL.

Mojenb, WILTIOCTPUPYIOLIAs TPUPOAY JABICHHUS ra3a HA CTEHKH COCY/IA.

OnbITHI, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UICAIBHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHHUH 00BhEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 ra3a.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoauHamuueckas cucremMa. BHYTpeHHsIA SHEprus TEPMOJUHAMUYECKON CUCTEMBI
u crnocoObl e€ u3meHeHus. KommuecTBOo TemioTel U paboTa. BHyTpeHHsE SHeprus
OJIHOATOMHOI'0 MJI€aJIbHOIr0 ra3a. Buasl Temonepegayu: TEIIONPOBOIHOCTh, KOHBEKIIHUS,
U3JIydeHHE. YJenbHas  TEIJIOEMKOCTh  BemlecTBa. KoOIMYECTBO  TEIIOTHI  MpH
TeIUIonepeaaye.

[Tonsitue 06 agmabaTHOM mporiecce. [lepBriil 3akoH TepmoauHamMuku. [IpumeneHue
NEePBOTO 3aKOHA TEPMOJAMHAMUKH K u3ompoiieccam. ['paduueckas nHTEprpeTanusi padoThl
rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIieccoB B MPUPOJIE.

TennoBeie marmuubl. [lpuHIUNBl gelicTBUS TemIoBbIX MamuH. [IpeoOpazoBanus
HHEPruu B TEIUIOBbIX MamuHax. KoadduiuenT mone3noro necTBus TemIOBON MalllUHBI.
[ukn KapHo u ero kodpGuUIMEHT MOJIe3HOTO IEHCTBHSA. DKOJOTHYECKHE MPOOIEMbI
TEIJI0O3HEPTETUKHU.

TexHuueckue ycTpOMCTBAa M IMPAKTUYECKOE MPUMEHEHHE: JIBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

W3menenne BHyTpeHHEH DHEPrUU Tella MPU COBEPIICHUH PabOThI: BHUIET MPOOKHU M3
OYTBUIKU MOJT ICUCTBUEM CXKAaTOT'0 BO3yXa, HarpeBaHue d(pupa B JaTYHHOU TPyOKe MyTEM
TpeHus (BUI€0IEMOHCTPALINS).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) Tella NpH TEIIoNepeaaye.

OmnbIT 0 arabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopgenn mnapoBoid TypOWHBI, JBUTaTelii BHYTPEHHEIO CrOpaHUs, PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooOpazoBanne wu koHaeHcanus. Mcnapenme w kureHue. AOCOTIOTHAsS U
OTHOCUTEJNIbHAs  BJAXHOCTh BO3AyxXa. HacelmenHeld mnap. YaenpHas — TeIwioTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS OT JTaBJICHHUS.

Teépnoe Ttenmo. Kpucramimueckue u amopdHble Tena. AHU3OTPONUS CBOWCTB
kpuctawioB. Kuakue kpucramael. CoBpeMeHHble Marepuanbl. [lnaBmenume wu
KpUcTaJIu3anus. Y ienpHas TemioTa miasiaenus. Cyonumanus.



VYpaBHeHME TENI0BOrO OajgaHca.

TexHuveckue yCTpoucTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJOTUM TOJYUYECHHUS] COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HaHOMAaTepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtoneHne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JlemoHCcTpanyst KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne 0THOCUTETLHON BIAXXKHOCTH BO3AyXa.

Paznen 4. JinekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DJNeKTpu3alus Tell. DJEeKTpUYecKud 3apsan. J[Ba BuIa DJIEKTPUUYECKUX 3apsJIOB.
[TpoBOHUKH, AMANEKTPUKA MU TMOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS DIIEKTPUUECKOIO
3apsja.

B3aumopeiicteue 3apsinoB. 3akoH Kynona. TodeyHbI SIEKTpUUYECKUN 3apsii.
Onektpuueckoe noje. HanpsmEHHOCTh anekTpuyeckoro nojs. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX MoJel. JIMHUM Hanpsy)KEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGora cun snextpocratudyeckoro mois. I[lorenmuman. Pa3HocTh mNOTEHIIHATOB.
[IpoBOIHMKM W AWDJIEKTPUKUM B  BJIEKTPOCTaTUYECKOM moJie. Jludnektpuyeckas
IPOHUIIAEMOCTb.

OnektpoéMkocTh. KonzmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsiKEHHOTO KOHIEHCATOpA.

TexHuueckne  yCcTpoilcTBA M MPAKTUYECKOE  IMPUMEHEHHE:  AJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTATUUECKAS 3alUTa, 3a36MJICHHE dJIEKTPONPHOOPOB, KOHJIEHCATOD,
KONMPOBAJIbHBIN anIiapar, CTPYHWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHIMIL IEUCTBUS SIEKTPOMETPA.

B3anmopelicTBre Ha3IEKTPU30BaHHBIX TEN.

DIEKTpUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOIHMKH B 3IEKTPOCTATUYECKOM IOJIE.

DJNIeKTpOCTATUUECKAsl 3aIUTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHcaTopa OT IUIOUAAu IUIaCTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuynwvix cpeoax

DJIEKTPUUYECKUI TOK. YCJIOBHUSL CYIIECTBOBAHUS AJNIEKTPUUYECKOrO TOKA. MICTOUHHMKH
ToKa. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DJIEKTPUUYECKOE  COMPOTHUBICHHE.  YIEIIbHOE  CONPOTHUBJIIEHHWE  BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

Paborta snexktpudeckoro Toka. 3akoH [[xoyns—JIenia. MOIHOCTE 3JEKTPUUECKOTO
TOKA.

DIIEKTPOABWKYIIASI CUJIa U BHYTPEHHEE CONPOTUBICHUE HWCTOYHUKA TOKA. 3aKOH
OmMa [171s1 MOJTHOM (3aMKHYTOM ) AieKTpruueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs] TPOBOJAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTUBIICHUSA
METAJUIOB OT Temnepatypbl. CBEpXIIPOBOJUMOCTD.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAsI MPOBOJAUMOCTh IMOJYIPOBOIHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKU TOK B pacTBOpax M pacijiaBax 3JIEKTPOIUTOB. DICKTPOJIUTHYECKAS
JIUCCOLMAIUsl. DIEKTPOJIN3.

DNeKTpuueckuii Tok B razax. CaMOCTOSITENIbHBII U HECAMOCTOSITENIbHBIN paspsi.
Mounus. [1nazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHHKH TOKa, 3JEKTPOHArpeBaTENIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIC
npuOOpPbI, TEPMOMETP COMPOTHUBIICHUSI, BAKYYMHBINH TUOJ1, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOJAHUKOBBIN TUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LUIUHIPUYECKUX MPOBOJHUKOB OT JIMHBI, IONIAAN
NOTNIEPEYHOr0 CEUEHUS U MaTepurara.

CmenanHOE COeIMHEHUE TPOBOJIHUKOB.

[Ipamoe  wm3MepeHue  dnekTpoABMWXKyweM  cuibl.  KopoTkoe — 3aMblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHUS] METAIIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U NPpOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI IPOBOJIMMOCTh AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 3IIEKTPOABHKYIIEH CHJIBI MCTOYHHKA TOKA W €ro BHYTPEHHETO
COIIPOTUBIICHUSL.

Habnronenue anextpoiusa.

Me:xknpeaMeTHbIe CBA3H



N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 10 kiacce oCyIIeCTBISIETCS C yU4ETOM
CoJlep KaTeNIbHbIX MEXIPEAMETHBIX CBSI3€d ¢ KypcaMHU MAaT€MaTHUKH, OMOJIOTHH, XMMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemmnule nonsimusi, CBSI3aHHbBIE C U3yYEHUEM METOJ0B HAyYHOTO MO3HAHUSA:
ABJICHHUE, HAYyYHbIN (akT, runotesa, pusnyueckas BEJIMYMHA, 3aKOH, TEOpUs, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKUMs, mnapadorna,
runepOoiia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIMHU: CUHYC, KOCHUHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
NPOEKIMH Ha OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: mMexaHuyeckoe [BHXKEHHWE B JKUBOM mnpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHIBI TEIUIONEpPEAaud, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKHE SIBJICHUS B )KHUBOM MpUpoIE.

Xumus: JTUCKPETHOE CTPOCHME BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeJ, >KUIKOCTEH U Ta30B,
ANEKTPUUECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAS TUCCOIMAIINS, TAIbBAaHHUKA.

l'eoepaghus: BIaXXHOCTH BO3IyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeusa: mnpeoOpa3oBaHUE JBUKEHUN C HUCIMOJIb30BAHMEM MEXaHU3MOB, YYET
TPeHHUs] B TEXHUKE, MOJIIUITHUKH, HWCIOJIb30BAHUE 3aKOHA COXpPAaHEHUsS HMIYJbca B
TEXHUKE (pakera, BOAOMET U Jpyrue), JBUraTellb BHYTPEHHErO CrOpaHus, IapoBas
TypOMHa, OBITOBOI XOJOJWIBHUK, KOHAUIIMOHEP, TEXHOJIOIUH IMOJYUYEHUsI COBPEMEHHBIX
MaTepualoB, B TOM YHCJIE€ HAHOMATEpPHAJIOB, U HAHOTEXHOJOTUH, 3JIEKTPOCTaTHUUYECKas
3aluTa, 3a3eMJICHUE 3JIEKTPOIIPHOOPOB, KCEpOKC, CTpYWHBIN HpUHTED,
AJIEKTPOHArpeBaTeIbHble MPUOOPHI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, ralbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHUKA

Tema 3. Maznummnoe none. IneKmpomacHuUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3anuMoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bextop marnutHOW uHAyKuuu. [IpuHuun cynepno3uuyMu MarHATHBIX noJie. JIlunuwm
MarHuTHOM WHAYKIMH. KapThHa JWHUNA MAarHUTHOW WHAYKIWW TOJISI TMOCTOSIHHBIX
MAarHuTOB.

MarnutHoe T1oJjie TpPOBOJHHMKA C TOKOM. KapTwHa JMHWA WHIYKIHUM MAarHUTHOTO
IOJISL IJIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBLEBOTO NPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. B3anmoneiicTBre mNpoBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ Moaynb W HampaBiieHHE. J[BHKeHUE 3apsyKEHHOM YacTHIBI B
OJTHOPOJIHOM MarHuTHOM nosie. PaGota cuibl Jlopenna.

SIBiIeHME BNEKTPOMATrHUTHOW HMHAYKUHUHU. [IOTOK BEKTOpa MarHMTHOW HMHAYKIHH.
DIIEKTPOABIKYIIAS CUJIA MHAYKIWH. 3aKOH 3JIEKTPOMAarHuTHOW nHAykiuu dapanest.



BuxpeBoe anexTpuyeckoe nose. DIEKTPOABUKYIAs CHJIAa UHAYKIUHA B IPOBOJIHUKE,
JIBIKYIIEMCS MOCTYIIATEIBHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTS. SIBnenue CaMOUHIYKIIHH. DIEKTPOABMKYILAS cHi1a
CaMOMHIYKIIHH.

OHeprusi MArHUTHOTO MOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: MOCTOSHHBIE MATHUTHI,
AIEKTPOMArHUTHI, JIEKTPOABUIaTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL], UHAYKINOHHAS
neyb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO MOJIS.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMAarHUTHON MHIYKIIMH.

IIpaBuno Jlenua.

3aBUCUMOCTb  JIEKTPOABIIKYIEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHHs
MAarHUTHOT'O ITOTOKA.

SIBneHue caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHnre MarHuTHOT O I0JIs KaTYIIKHU C TOKOM.

NccenenoBanne nevcTBUS IOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue ABICHUS SIIEKTPOMArHUTHOM UHIYKIUH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHble KoJ1e0anus

Konebarenpnas cuctema. CBoOOAHBIE MeXaHWYECKHE KoyieOaHUs. ['apMoHHUYECKHE
konebanus. Ilepuon, wactora, amrumTyna u ¢asza konebanuil. [IpyXWHHBIH MasTHUK.
MaremaTuueckuii MasiTHUK. YpaBHEHUE TrapMOHUYecKHX KojebaHui. IIpeBpainenue
SHEPTUU TIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJIEOAHUS B MACATLHOM
K0Je0aTeTbHOM KOHTYpe. AHAJOTHS MEXIY MEXaHWYECKHUMU W DJICKTPOMATHUTHBIMU
koneOanmsimu. Popmyma TomcoHa. 3aKOH COXpaHEHHs] OJHEPTUM B  HJICATHLHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBinenne o 3aTyXalmMUX KojJeOaHWSIX. BBIHYXIEHHBIE MEXaHHYECKHE
Konebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS.

[Tepemennsblii Tok. CUHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOIO
TOKa. AMIUTUTYJIHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HANIPSIAKEHUS.



Tpancdopmatop. IlpousBoncTtBo, mnepenaya H  MOTPEOSICHHE AIEKTPUUECKOM
DHEPIUM. OKOJOTHYECKME PHUCKM TIpU IPOU3BOJACTBE JIIEKTpodHepruu. KymnbeTypa
HCIIOJIb30BAHUS AIEKTPOIHEPTUH B ITOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE INPUMEHEHHE: DJICKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOIO TOKA, TUHUU IJIEKTPOIEPEAY.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KojeOaTenbHONW  cUCTeMbl  (NPYXKUHHBIA WU
MaTeMaTUYECKU MAATHHK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHY X JACHHBIX KOJIEOaHUIA.

Ha6monenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIECOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKAa W HAMpsDKEHUs] OT BPEMEHHU) JJIs
AIEKTPOMArHUTHBIX KOJIEOAHU.

PesoHanc mnpu  mocieloBaTeNIbHOM  COEAMHEHUWU  PE3UCTOpPA,  KaTyIIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPOIIEPEIayn.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaNbIX KOJIEOAHUN Ipy3a HA HUTU OT JJIMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B IEMH W3 MOCIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60TIHbL

MexaHnnueckue  BOJIHBIL, yciioBHs — pacnpoctpaHeHus. Ilepuon.  Ckopocthb
pacnpocTpaHeHus U JUIMHA BOJHBL [lomepeunsie u mpoaonbHble BOHBI. MHTEpdepenus
U TUQPPAKIUS MEXaHUYECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBHS M3JIYyYEHHsS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentamus BektopoB E, B, V B snexkrpomarHutHoil BosHe. CBolcTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTpPa)XCHHE, MpEeIOMJICHHEe, MOoJApu3auus, JUPpakius,
unTeppepeHuus. CKOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJH. [[puMeHEHNE 371EeKTPOMAarHuTHBIX BOJIH B TEXHUKE
U OBITY.

IIpuHIHNIBI paguOCBA3U U TeNeBUICHU. Panqnonokanus.

DNEeKTpOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuuecknue  yCTpOMCTBA W NPAKTUYECKOE  IPUMEHEHME:  MY3BIKAJIbHBIE
WHCTPYMEHTHI, yJIbTPa3BYKOBas JUArHOCTHKAa B TEXHUKE W MEIULMUHE, panap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nedn.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MTONEPEYHBIX U MTPOJOJIBHBIX BOJIH.

Koneobiromeecs Te€10 Kak HCTOYHUK 3BYKA.



HaGmtonenne oTpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHnu u 1uppakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntoneHue cBs3uM TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW W 4acCTOTOM
KOJIeOaHUI.

UccnenoBanure CBOMCTB dSJEKTPOMATHUTHBIX BOJIH: OTpakKeHUE, MPEIOMIICHHUE,
noJispu3anus, 1udpaxius, nHTepdepeHuns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMosMHeiHOE pacpOCTPaHEHUE CBETa B OJHOPOIHOU
cpene. JIyud cBera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakxeHui B IIIOCKOM
3epKae.

[Ipenomiienne cBera. 3aKOHBI NPEJIOMIICHUS CBeTa. AOCOMIOTHBIA TOKa3aTesb
npenomiienus. [loiHoe BHyTpeHHee oTpaxkeHue. [IpeenbHbIi yroi MoJIHOrO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus cBeta. ClioxHBIN cocTaB Oemnoro cBera. L[BeT.

Coluparomue M paccewBarolve JUH3bL. ToHKas nauH3a. DOKyCHOE paccTosiHue U
onTHYecKass cwia TOHKOW JMH3bL. [locTpoeHne wu300pakeHU B COOMPAIOIIUX H
pacceuBaromux JuH3ax. @opmysia TOHKOU JIMH3BI. Y BEIUYCHUE, JaBaEMOE JIMH30.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. HMutepdepennus cera. KorepeHTHble HCTOYHHMKH. Y CIOBHS
HAOJIIOIEHUsT MaKCUMyMOB W MHUHHMYMOB B HWHTep(EPEHIMOHHON KapTHHE OT JIBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa csera. Judpakmuonnas pemérka. YciioBue HAONIOACHHS TJIABHBIX
MaKCHUMYMOB TIPH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKITMOHHYIO PEIIETKY.

[Tomapuzanus ceera.

TexHuueckue yCTpoNHCTBa U MPAKTHUYECKOE MPUMEHEHUE: OYKH, Jyma, (oToarrmapar,
NPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAsl OINTHKA, AU(GpaKIUOHHAS
peleTKa, oIApous.

Jlemoncmpayuu

[IpsiMonuHEHOE pacIpOCTpaHEHHE, OTPAXKEHUE U MpEeIoMIIeHHE cBeTa. OnThuuecKue
puOoPHI.

[TonHOEe BHYyTpeHHEE OTpakeHue. Moienb CBETOBOAA.

UccnenoBanne cBOMCTB M300paK€HU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHIINm CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHnue cnekTpa ¢ MOMOUIBI0 TUPPAKIIMOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.
HaGnronenue nucnepcuu ceera.

Paznesn 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEJIbHOCTH
I'panunbl IPUMEHUMMOCTH KJIACCUYECKOM MexaHuku. IlocTynmatel crienmuanbHOU
TEOPUHU OTHOCHUTEJIIBHOCTH: UHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETA B BAKyyMe, IPUHIIUI
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aME/IJIEHNE BPEMEHU U COKPALIEHUE JIJIUHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.
CBs13b MaccChl C YHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTULIBI. DHEPIrUs MOKOS.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmuvt K6aHMOBOI ONMUKU
®otonbl. ®opmyna Ilmanka cBsizu sHepruu (OTOHA C €r0 YaCTOTON. DHEPrust u
UMIyJibe poToHa.
OtkpeiTie u wuccienaopanue ¢oroddpdexra. Ombitei A. I'. CroseroBa. 3aKOHBI

dotoadpdexra. VYpaBuenue OitnmrertHa g dotodddexra. «KpacHas TpaHHIAN
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre  ycTpoWicTBa M NIPAKTUYECKOE TMpPUMEHEHHE:  (OTOIIEMEHT,
doTogaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHenTHEro ¢poTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Ombitel Pesepdopna mo paccesHuio o -9acTHIL.
[Inanetapuas mozaenb atoma. [loctynatel bopa. M3nydenue u mornomienne (GoToOHOB mpu
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU Ha Apyrou. Buael ciekTpoB. CeKTp ypoBHEM
SHEpPrUU aTOMa BOJOPOJA.

BonnoBbie cBoiictBa wactui. Bomubl e  bpoinma. KopnyckynspHO-BOJTHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHnueckne yCTpOWCTBA M MNPAKTHUYECKOE NPUMEHEHUE: CHEKTPAIbHBIA aHAIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Ornpenenenue JUIMHBL BOJIHBI J1a3epa.
Habmronenre nuHelyaThiX COEKTPOB U3ITYUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
HaGmtonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKA3bIBAIOIIME  CIOXKHOCTh  CcTpoeHus  sapa. OTkpeiThe
paanoakTuBHOCTH. OmbITel Pe3epdopna mo omnpenesneHuio cocraBa paguoaKTUBHOIO
u3nydenus. CpoiicTBa anb(da-, 6erta-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
OTtkpriTHE TPOTOHA U HeTpoHa. HykimonHas monens siapa [eiizendepra—liBanenko.
3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. DIEKTpOHHBIM M TMO3UTPOHHBIM Oera-pacnan. ['amma-uzmydeHue.
3aKOH paJAMOAKTUBHOIO pacnaja.
DHeprust CBsi3U HYKJIOHOB B siipe. SlnepHbie cuiibl. JledexT maccsl sapa.
SAnepHble peakuuu. Jlenenue u cUHTE3 A€P.
SAnepubiit peakrop. Tepmosinepubiii cunte3. [IpoOieMbl ¥ MEPCHEKTUBHI SACPHON
SHEPIreTUKU. DKOJIOTUYECKHUE ACTIEKThI AEPHON SHEPTETUKHU.
DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.
MeTob! HaOJIIOIEHUS M pErHCTpalMU AIEMEHTAaPHbBIX YaCTHII.
dyHnaMeHTaabHble B3auMozecTBusl. EAMHCTBO pu3nyecKoil KapTUHBI MUpa.
TexHnueckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
BunbcoHa, saepHslil peakTop, aroMHast 0omoa.
Jlemoncmpayuu
CuéTuMK MOHU3UPYIOIIMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel pa3BuTUs acTpoHOMHH. [IpuKiIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3aus, ipKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

CoiHeuHas cucrTema.

Connne. ConHeyHas akTUBHOCTh. Mctounuk sHepruu CojHia W 3BE31. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTUKU. J(Marpamma «CHEKTpabHBIM KJIACC — CBETUMOCTBY. 3BE3JIbI
IJIaBHOM IOCJIEAOBATCILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» JUIS 3BE3] IIaBHOU
MOCJIeIOBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpPEeMEHHBIC IPEACTABICHUS O
MPOUCXOXKACHUM U dBOJOIMU CoHIIAa U 3BE3/1. ITalbl )KU3HU 3BE3].

Mueunsiii [lyts — Hama ["anaktuka. [lonoxenue u aeuxenue ConHna B [amakTuke.
Tunbl ranakTuk. PaguoragakTuku U kBazapbl. YEpHBIEC ABIPHI B siApaxX rajakTHK.



Bcenennas. Pacuiupenue Beenennoit. 3akon Xa66ia. Pazoeranue ranaktuk. Teopus
Bonpmoro B3psiBa. PenukToBOE M3IydeHHE.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM  TJIa30M € HCIOJIB30BAHUEM  KOMIBIOTEPHBIX
MPUIOKEHUHN JIJISl ONpPEAENICHUs MOJIOKEHUs HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3us1 CEBEPHOTO MOJIYIIAPHS U IPKHUE 3BE3BL.

HaGmonenus B Teneckon JIlyHsl, mianet, Mieunoro Ilytu.

O6o0maomee NOBTOPEHNE

Ponb pu3uku M acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOIMYECKOM, COLMAIbHON U
ATUYECKON cdepax AesATENbHOCTH YeIOBEKa, POjb M MECTO (PU3MKM M aCTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpa, poJib (PU3NYECKOW Teopuu B (POPMUPOBAHUU
npeicTaBieHni 0 (U3MYECKOW KapTUHE MHUpPa, MECTO (PU3UYECKOM KapTUHBI MHpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O PUPO/IE.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ yuéTom
coJiep KaTeNIbHbIX MEXIPEAMETHBIX CBSI3€i ¢ KypcaMHW MaTeMaTHUKH, OMOJIOTHHU, XHUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO TIO3HAHUS :
SBJICHUE, HAYYHBIN (akT, runote3a, Gpusnveckas BeJIUMYHUHA, 3aKOH, TEOpHs, HAOII0IeHHE,
AKCHEPUMEHT, MOAECINPOBAHUE, MOJIEINb, H3MEPEHUE.

Mamemamuka: pelieHHe CUCTEMbl ypaBHEHHI, TPUTOHOMETpUYECKHE (GYHKIIUU:
CUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO,
BEKTOpbl M MX MPOEKIUMU HA OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIMH, MpU3HAKKA TMOAOOUS TPEYroJbHUKOB, OMpEAeSieHHE IUIOMAIN
IIOCKUX GUryp U 00bEMa Ter.

Buonocus: snexrpudeckue SIBICHUS B )KUBOW MPHUPOE, KoJeOaTelbHbIe IB)KEHUS B
KUBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KUBOM IMPUPOAE, NEUCTBUE paHallii HA KUBBIC
OpraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEMIETKN, CIEKTPAIbHBINA aHAJIU3.

l'eoepaghus: mMarHUTHBIE TIOMIOCA 3EMJIHM, 3aJI€KU MAarHUTHBIX DPYI, (POTOCHEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICCHUM.

Texnonocua: ~ JTWHUM  DJIEKTPONEpenad, TEHEpaTop  NEPEMEHHOI0  TOKa,
ANIEKTPOIBUTATENb, MHAYKIIMOHHAS T€4Yb, pajiap, paauonNpHUEMHUK, TEIEBU30p, aHTCHHA,
tenegon, CBU-meusb, mMpOEKIMOHHBIN anmapar, BOJOKOHHAsI ONTHKA, COTHEUHas OaTapes.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHnue yueOHoro npeamera «Ou3uka» Ha YpoBHE CpeHEro 00IIero oopa3oBaHus
(6a30BbIll  ypOBEHb) JODKHO OOECHEUYUTh JOCTHKEHUE CICAYIOMMUX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHMsI ydyeOHOro mnpenmera «Du3znuka» TOKHBI
OTpaxaTb ~ TOTOBHOCTh U CIOCOOHOCTh  OOYYAKOIIMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHHUX YOEXKIECHUM, COOTBETCTBYIOIIMX TPAIUIMOHHBIM I[EHHOCTSIM
POCCUHCKOTO OOIIECTBa, PACIIUPEHUE >XKU3HEHHOTO OIbITa W OMbITa JEATCIbHOCTH B
Ipollecce peaau3allid OCHOBHBIX HAIPaBJICHWM BOCIUTATEILHOW JEATENBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa’sKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKONW TMO3HMIIMKM OOYYaroIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHSATHE TPaAULIMOHHBIX 00IIIEYeIIOBEYECKUX I'YMaHUCTUYECKUX u
JEMOKPAaTUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JI€ITEJIbBHOCTh B HMHTEpEcax TIPaKJaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aUMOJECICTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTh POCCUHUCKOM Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K FOCYJITapCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSIM POCCHUMCKUX
Y4EHBIX B 001aCTH (PU3KUKHU U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIOCOOHOCTh  OLICHMBATh CUTyalldI0 W [PUHUMAaTh OCO3HAHHBIE pEIICHMUS,
OPUEHTHPYSACh HAa MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
NESATENBbHOCTH YYEHOTO;

OCO3HaHHE JIUIHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHWE K MHpPY, BKJIOYas SCTETUKY HAY4YHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TPyA0BOr0 BOCIIUTAHUSL:



MHTEpPEC K Pa3IUYHbIM chepaM MNpoPEecCHOHANBHON AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PUM3MKOM U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oyayieit
npohecCuu 1 peann30BbIBaTh COOCTBECHHBIE )KU3HEHHBIE TIIAHBL;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTU (PUUKHU
Ha MPOTSHKEHUU BCEH KU3HU;

6) PK0JIOrM4eCKOro BOCIUTAHUS

c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYIBTYpbl, OCOZHAHHE TJIOOATLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBJICHUE JACUCTBUM B OKPYXKAIOWIEHW Cpele Ha OCHOBE
3HAHMS 1leJield yCTOMYMBOTO Pa3BUTHS YEI0BEUYECTBA;

pacHIMpeHue OIbITa ACSTENBHOCTH 3KOJOTMYECKOM HAaNpaBI€HHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOI'0 MMO3HAHMS

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs (HU3HUECKON HAYKH;

OCO3HAHHME ILIEHHOCTU HAYyYHOM JAESTeNIbHOCTH, TOTOBHOCTHh B MPOIIECCE H3YUCHUS
(U3UKU OCYIIECTBISATh MPOEKTHYIO M UCCIIEI0BATEIbCKYIO IESITEIBHOCTh UHINBHUYaIbHO
U B TpYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue JaelcTBU:
CaMOCTOSITEILHO (OPMYJMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, paccCMaTpPUBATh e
BCECTOPOHHE;
OTIPENICIIATH MEJIH CSITSIBbHOCTH, 3a]1aBaTh apaMeTPhl K KPUTEPUHU UX JTOCTHKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUYUS B pacCMaTPpUBAEMBIX (PU3MUECKUX
SIBJICHUSIX;
pa3pabarbiBaTh IUIaH pEHICHHUS MPoOJIeMbl ¢ Y4YETOM aHalnW3a HMMCIOIIUXCS
MaTepHuaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OILICHUBATh COOTBETCTBHUE pE3yJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJICACTBUM AEATCIHLHOCTH;
KOOPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHUSX PEabHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILJICHUE NTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBaTe/IbCKUe AECTBUS:
BJIaJICTh HAy4YHOM TEPMHUHOJOTHEH, KIIOYEBBIMM TOHATUAMH M  METOAaMHU
buznuecKon HAYKH;
BJIaJICTh HaBbIKAMH Y4YE€OHO-HCCJIE0BATEILCKOM W TMPOCKTHOW JACATCIBHOCTH B
obyractu (PU3HKH, CITIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB
peleHus 3a1a4 GU3NIECKOro COoACPKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB TTO3HAHUSI;



BIIAJICTh BUJAMU JIEITSILHOCTH TI0 TIOJIYYCHHUIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAIINH,
peoOpa3oBaHUI0 W MPUMECHEHHUIO B PA3IMYHBIX YUEOHBIX CHTYAIUSAX, B TOM YHUCJE MPHU
CO3/IJaHUM YYEOHBIX MTPOEKTOB B 00JACTU (DUBUKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJU3UPOBATh 3a/1ady, BBIIBUTATH
TUIOTE3y €€ pelIeHUs, HaXOJUTh apTyMEHTHI JUISl JTIOKa3aTelIbCTBA CBOMX yTBEPKICHUA,
3aJ1aBaTh IMapaMeTPbl U KPUTEPHH PEIICHUS;

aHAM3UPOBATHh TOJYUCHHBIC B XOJC PEIICHUS 3a7a4yd Pe3yJbTaThl, KPUTHUYECKH
OIICHMBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTEIIbHON AESTEILHOCTH,
B TOM YHMCJIC TIPU U3yYCHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

YMETh  TEPEHOCUTh 3HAHWS 1O  (U3MKE B  TPAKTUYECKYIO  00JacTh
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TIOJIXO0IBI U PEIICHUS;

CTaBUTb NIPOOJIEMBI U 33J1a4H, JIOMYCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMHM TIOJNYYCHHMS WH(OpMAnuu (QU3HYECKOTO0 COJACpKAHUSA U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATH IOWCK, aHaJM3,
CUCTEMAaTH3allMI0 W MHTEPIpeTalnilo HMHPOpMAllMM Ppa3IUYHBIX BHUAOB U  (opm
NpEe/ICTaBIICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CpeACTBa MH(MOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUU B
PEIICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33724 C COOJIOJCHUEM
TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH OE€30MMacCHOCTH, THTHEHBI, pecypcocOepexeHus,
MPABOBBIX M ATUUECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co3laBaTh TEKCThl (PU3MUECKOTO COJEpkKaHUS B Pa3IUYHBIX (opMarax C yd&Tom
Ha3Ha4YeHUs WHOpMaMK H IEJICBOM ayJuUTOPHH, BBIOMpas ONTUMAIBHYIO GopMy
MIPE/ICTAaBIICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHUE HAa YPOKax (PU3UKHU ¥ BO BHEYPOUHOU JESITEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOHMIUKTHBIX CUTYyaIlui U CMSATYaTh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUKY 3PEHMS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U UHAUBUAYAIbHON paOOThI;
BBEIOMPATh TEMATUKY U METOJIBI COBMECTHBIX JIEHCTBUIA ¢ yIETOM OOIUX HHTEPECOB U
BO3MOXHOCTEMN KaXKJI0r0 WieHa KOJUICKTHUBA;
MPUHUMATh L€ COBMECTHOU JESATEIIBHOCTH, OPraHU30BBIBATbH U KOOPAWHHPOBATH
JNEUCTBUA MO €€ NJOCTUKECHHIO: COCTABIATH IUIAH JACHCTBUM, PACIPENCIATh POJIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM pabOTHI;



OIICHUBAaTh KA4eCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHIbl B OOIIMI
pe3yAbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejJiaratb  HOBBIE  TPOEKTHI, OIEHHMBAaTh UAEU C TO3UIMK  HOBHU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIITh MO3UTUBHOE CTPATETUYECKOE IMOBEICHUE B PA3IMUYHBIX CUTYyaIUsX,
MIPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryjasiTuBHbIE YyHHUBepcaJIbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIISATh MO3HABATEIIBHYIO JIEATEIbHOCTh B 00J1aCTH (DU3UKHU
U aCTPOHOMMH, BBISIBISITH MPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUS PACYETHBIX W KAaue€CTBEHHBIX 3ajady,
TJTaH BBITIOTHEHHUS MTPAKTUUECKON paboThl ¢ yU€TOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU Y MPEAIIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH yu4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO 3PYIUIMH B 00MacTu (DU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHbIH HHTEJJIEKT:

aBaThb OLIECHKY HOBBIM CHUTyallusiM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJIa/IETh HABBIKAMM TIO3HABATENbHONW pedIeKCMM KaK OCO3HAHMSI COBEPIIAEMbBIX
JIEVCTBUM U MBICIUTEIBHBIX POLECCOB, UX PE3YJIHTATOB U OCHOBAaHUM;

UCIIONIb30BaTh NpUEMBI pedJIeKCUU ISl OICHKHM CHUTYyallMd, BBIOOpA BEPHOTO
peuieHus;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMAThH PELUICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX MPU aHAIU3€E PE3yJIbTaTOB JIEITEILHOCTH;

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apPTYMEHTHI APYTUX MIPU aHAIU3€E PE3yJIbTaTOB JIESITEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OIMIHOKH.

B mnponecce nocTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHS IPOTPAMMBI 110
dusnKe ns ypoBHS CpeHero oomero oopa3oBaHus y 00yJarOMIMXCs COBEPIICHCTBYETCS
OMOIMOHATBHBIN HHTEIJIEKT, IPEAOIaralonmi cOopMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TOHMUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BUJCTh HAMpPABIEHUS PA3BUTHSI COOCTBEHHOW AMOIIMOHAIBHON cdepbl, ObITh
YBEpPEHHBIM B ce0e;



CaMOPETYJIMPOBAHUs,  BKJIIOYAIOIIETO  CaMOKOHTPOJIb, yYMEHHE  IPUHHAMATh
OTBETCTBEHHOCTh 33 CBOE IMOBEJECHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K AMOLIMOHATIbHBIM
M3MEHEHUSIM U TPOSABIIATh TMOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHUBAILIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEIU U yCIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JEUCTBOBATHh HCXOMS U3 CBOMX BO3MOXKHOCTEN;

AOMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh TOHMMATh AMOIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBATh €0 MPU OCYUIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIUX CHOCOOHOCTb BBICTPAWBATh OTHOLIEHUS C
JAPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBIISITH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHBI

K xonmy o0yuenuss B 10 kiacce mpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib M MecTo (GU3UKM B (DOpMUPOBAHUH
COBPEMEHHOW Hay4YHOU KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJOTHIA,
B IIPAKTUYECKOM ESITEbHOCTH JIIO/IEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS U3YUYEHHBIX (PU3NYECKUX MOJIENei: MaTepralibHasl
TOYKA, HMHEpIUaIbHAs CUCTEeMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, HIACANbHBIA Tra3,
MOJIENTU CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPABIX TeN, TOUECUHBIN DJIEKTPUUECKUN 3aps]l
pU perieHn GU3NIECKuX 3aj1ay;

pacno3HaBaTh pU3NYECKUE SBJICHUS (IIPOLIECCH]) U OOBSICHITh UX HA OCHOBE 3aKOHOB
MEXaHHKH, MOJIEKYJISIPHO-KUHETUYECKOM TeopUuu CTpOCHUS BEIIECTBA U
ANEKTPOAMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIWHEHHOE JBIKCHHE,
CBOOOJIHOE TMAaJieHWE TeJ, JIBIKEHHE I0 OKPY)KHOCTHU, WHEPIUS, B3aHMOJIECHCTBUE Te,
muddy3us, OpOYHOBCKOE JBIIKCHHE, CTPOCHHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHCHHE
o0béMa Ten TpH HarpeBaHUW (OXJAXKICHUH), TEIUIOBOE paBHOBECHE, HCIApeHHE,
KOHJICHCAIUsl, TUIaBJI€HUE, KPUCTAJUIN3alsl, KUIIEHUE, BIAXKHOCTh BO3AYyXa, MOBBIIICHUE
NABJICHUS ra3a MPU €ro HAarpeBaHWM B 3aKPBITOM COCYIE, CBSA3b MEXAY IMapaMeTpaMu
COCTOSIHUS ra3a B U30IpOIECcCcax, IEKTPU3aLus Tej, B3aUMOECHCTBUE 3aps/10B;

ONKCHIBATh MEXaHUYECKOE JIBIKEHHE, HCIONIb3ysd (U3MYECKUE BEIMYUHBI:
KOOpJMHATa, NyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJIA, WMITYJIbC
Tela, KWHETUYECKas »JHEprusi, NOTeHUUAJbHAsI DJHEpPrus, MeXaHuueckas padoTa,
MEXaHMYeCKasi MOIIHOCTh; TP OMUCAHWU MPABWIHHO TPAKTOBATH (U3MYECKUI CMBICT
UCIOJb3YEMbIX BEJMYMH, WX OOO3HAYEHUS] W €AUHUIBI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUIHMHAMM;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBJICHUS, HUCIIONb3YS
(pu3nueckre BEIMYMHBI: JABJICHUE ra3a, TeMIIepaTypa, CPEAHssl KMHETHYeCKas SHEeprus
Xa0TUYECKOIO JIBHXKEHHSI MOJIEKYJI, CPEAHEKBAIpaTHUHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSII SHeprus, pabora rasza, KO3(QPUUUEHT MOJE3HOTO JEHUCTBUS



TEIJIOBOTO JBUTATENs; NPU OIMUCAHWM TMPABWIBHO TPaKTOBATh (PU3MUYECKUUM CMBICTT
UCIONB3YEMbIX BEJMYMH, UX OO0O3HAYEHUS U EIUHUIbI, HaXOAUTh (OPMYIIbL,
CBSI3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

OINMCBHIBATh W3YUYCHHBIC JJIEKTPUYECKUE CBOKWCTBA BEIIECTBA M DIIEKTPUYECKUE
saBJIeHUST (MPOLECChl), HCMONB3Yys (pu3nueckue BEIUYUHBI: DJICKTPUUECKUU 3aps,
BJIEKTPUYECKOE TI0JI€, HAIPSKEHHOCTh II0JIsI, MOTEHUHUAT, Pa3HOCTh MOTCHUUAIOB; IPHU
OMHUCAaHWW TPABUIBHO TPAKTOBAaTh (PUBUUYECKUN CMBICH HCHOJIb3yeMbIX BEIUYUH, HUX
0003Ha4YEeHUsI U €IMHMIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTUMU BEIIMUMHAMU;

aHAJTM3UPOBATH (PU3UUYECKUE MPOIIECCHI U SABJICHUS, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
MIPUHIUIIBL: 3aKOH BCEMUPHOTO TAroreHus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOU DHEPIUU, 3aKOH COXPAHEHUS HMITYJIbCA, NMPUHLMIT CYIEPHO3ULUAN CHUJI,
MIPUHIHUII PABHONPABUS HMHEPUUAIBHBIX CHCTEM OTCUETA, MOJICKYISIPHO-KUHETUUECKYIO
TEOPUI0 CTPOCHUS BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIHEM KUHETUYECKOW DHEPTrUU
TEIUIOBOTO  JBMKEHUS MOJEKYld ¢ aOCOJIOTHOM TeMmIiiepaTypoil, MepBbIi 3aKOH
TEPMOJAWHAMUKH, 3aKOH COXPAHEHMS BJICKTPUUECKOrO 3apsaa, 3akoH KyioHa, mpu 3ToMm
pa3nuyath CIOBECHYHO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIpAXCHUE U
ycJIOBHS (TpaHHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHUHIIMIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOUCTB; pa3anuyaTh YCJIOBHS UX O€30MaCHOTO MCTIONB30BaHUS B TTIOBCETHEBHOM KU3HU,

BBITIOJIHSITh DKCIIEPUMEHTHI TI0 MCCJICIOBAHUIO (DU3UYECKUX SIBJICHUN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TIPSMBIX W KOCBEHHBIX M3MEpPEHHH, TIpH 3TOM (OpMYJIHUPOBATH
npoOjeMy/3agady W THUIIOTE3y YYEOHOro HSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IIPEIOKEHHOTO 000PYI0BAHHUSI, TIPOBOJIUTD OMBIT M (POPMYJIUPOBATH BHIBOJIHI,

OCYIIECTBIIATh MPSIMbIe U KOCBEHHBIE M3MEPEHUs (DU3NYECKUX BEIMYUH, NMPU ITOM
BBIOMPATH ONTUMAJIBHBIA CITOCOO M3MEPEHUS W MCIOJIH30BaTh N3BECTHHIE METOJIBI OIICHKH
MOTPENTHOCTEN NU3MEPECHUH;

UCCJIE0BATh 3aBHCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMH C HMCIOJIH30BAHHEM
MPSMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yNIbTATHI
MOJIYYCHHONW 3aBHUCHUMOCTH (DU3MYECKUX BEIMYMH B BUAEC TaONHI U TpaduKoB, nelaTh
BBIBOJIBI 10 PE3YyJIbTATaM MCCIICIOBAHUS,

coOmroaTh TpaBmiia 0€30MacHOr0 TPy/la MPU MPOBEICHUN UCCIEIOBAaHUN B pamMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-HUCCIEAOBATENbCKOW M TMPOCKTHOW MESITEIbHOCTH C
MCITOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JTa0OPATOPHOTO 000y I0BAHHS;

pemaTh pacy€THbIE 3aJaud C SBHO 3aJlaHHOW (PU3MYECKON MOJEIbI0, UCIONb3Ys
¢usnueckre 3aKOHBI W TPHUHIMIB, HA OCHOBE aHAJIM3a YCJIOBHS 33/Jadd BBIOMPATh
(bu3HIECKyI0 MOJIEb, BRIIETATh (PU3NYECKUe BEIUYUHBI U POPMYIIBI, HEOOXOIUMBIE IS
€€ peleHus, MPOBOJAWUTH PACYETHI M OLEHUBATh PEAJTBHOCTH MOJYYCHHOTO 3HAYCHUS
bu3nUeCcKOi BEIIMYNHBI;



pemath KayeCTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTMYECKU HEMPOTUBOPEUUBYIO
LETOYKY PaCCYXKIEHUN C OMOPON HA U3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (HU3UUYECKUE
SIBJICHUS;

WCIIOb30BaTh MpPHU PEIICHUU YYEOHBIX 3a/Ja4 COBPEMEHHbIe HH(OpPMalMOHHBIC
TEXHOJIOTHU JIJI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMH U TIPEACTABICHUS YIeOHOM
W HAyYHO-TIOMYJISIPHOW WH(OpMalMu, TMOJY4YeHHOM W3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKHU aHAJIM3UPOBATh MOIy4yaeMyl0 HH()OPMAIINIO;

MPUBOJUTH TMPUMEPHl BKJAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHM;

UCIIOJIB30BaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B TOBCEIHEBHOW KU3HU IS
obecrnieueHus: 0e€30MacHOCTH MpH oOpameHuu ¢ npudopaMud W TEXHUYECKUMHU
YCTPOWCTBAMHU, [JiII COXPAHEHUS 3JI0POBbS M COOJIIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KarOIIeH cpejie;

paboTaTh B IPYIIE C BHIIOJTHEHUEM Pa3JIMUHBIX COIMATIBHBIX POJICH, MJIaHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIBHO PacCIpeaeIsIiTh 00I3aHHOCTH U TUIAHUPOBATH JICSITEIHBHOCTh
B HECTaHJAPTHBIX CHUTYyaIlMsAX, aJCKBATHO OIICHWBATh BKJIAJ KaXJOTO M3 yYaCTHHKOB
TPYIIIBI B pelIeHne paccMaTpUBaeMOM TTPOOJIEMBI.

K xonmny obyuenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMepax pojib M MecTo GU3MKM B (POpMUPOBAHUH
COBPEMEHHON HayYHOU! KapTUHBI MUPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHIA,
B MPAKTHUUYECKOU ACSTEIBHOCTH JIIOJIECH, I[€TOCTHOCTh U €IMHCTBO (PM3UYECKON KapTHUHBI
MUpa;

YUUTHIBATh TPAHUIBI MPUMEHEHUS HU3YYCHHBIX (PU3NYECKUX MOJENei: TOUYECUHBIN
ANEKTPUUYECKUI 3apsll, JIyd CBETa, TOUYEUHbIH MCTOYHUK CBETa, SIACpPHAs MOJENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT O s/Ipa MpHU PelIeHnH (PU3NIECKUX 3a/aY;

pacrio3HaBaTh GU3HUYECKUE SBJICHUS (TIPOILIECCHI) M OOBSICHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKA W KBAaHTOBOW (PU3UKHU: DIEKTpUYECKas TMPOBOJAUMOCTD, TEIUIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JCHCTBHUS TOKA, B3aMMOJECHCTBUE MAarHUTOB,
ANEKTPOMArHuTHas MHAYKIUS, AEHCTBHE MAarHUTHOrO MOJII Ha MPOBOJHUK C TOKOM M
JIBUKYIIUNACA 3apsii, DJIEKTPOMArHUTHBIC KOJIEOAHWS ¢ BOJHBI, MPSIMOJIMHEWHOE
pacnpocTpaHeHHE CBETa, OTPaKEHUE, MperomMieHue, uHTepdepeHius, Audpakuus u
MOJIApU3AIMs CBETa, OUCTepCUsi cBeTa, (oTtodnektpudeckuii 3ddext (hortodddexr),
CBETOBOE JIaBJICHUE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE, DJEKTPUUYECKYI0 MPOBOJAMMOCTH PA3IUYHBIX CpEll) U JIIEKTPOMArHUTHBIE
saBJeHUs1 (IIPOLIECChI), UCIONB3Yd (PU3MUECKUE BEIIUYMHBI: AJIEKTPUUECKUN 3apsjl, cuja
TOKa, OAJICKTPUYECKOE  HAMpPSIKEHUE, HJIIEKTPUUYECKOE COMNPOTUBICHUE, Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOABUKYIIAs cujla, paboTa TOKa, MHAYKIUS MarHUTHOTO MOJIsI, CUJia



Awmnepa, cuna JlopeHna, WHAYKTUBHOCTb KATYIIKH, SHEPTUs 3JIEKTPUUECKOrO0 U
MAarHUTHOTO TOJIEH, MEePUOJ U YacToTa KoJieOaHUM B KoeOaTeIbHOM KOHTYpE, 3apsl U
CHJIa TOKa B MPOLECCE TapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJjieOaHul, (OKycHOe
paccTossHME W ONTHYECKash CWJa JHMH3bl, I[PU ONHWCAHUM NPABUIBHO TPaKTOBATh
(u3MYECKUI CMBICT UCIOJIb3YEMbIX BEIUYHMH, UX O0O3HAUYE€HHUS W €IMHHUIIbI, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY C APYTUMU BEIMUYUHAMY;

ONKCHIBATh M3YUYECHHBIE KBAHTOBBIC SIBJIEHUS M MPOLECCHI, UCHONB3Ys (PU3NUECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YACTOTA CBETA, SHEPTUs U
UMITyJIbC (POTOHA, MEpPUOJ MOoTypacnaaa, SHEPrus CBsI3U aTOMHBIX siAep, IPU ONUCAHUU
NPAaBWIBHO TPAKTOBATh (DU3UUECKUN CMBICI MCHOJIb3YEMbIX BEJIMYUH, UX 0003HAUCHUS U
€AUHUIIBI, YKa3blBaTh (OPMYJbI, CBA3BIBAIONIME JaHHYIO (U3UYECKYIO0 BEIUYUHY C
JAPYTMMH BEJIMYMHAMHU, BHIYUCIIATH 3HAUCHUE (PU3HMUECKON BETUUMHBL;

aHANIM3UPOBATH (PU3NUYECKUE MPOLIECCHI U SBJICHUS, UCTIONIb3Ys PU3NYECKHUE 3aKOHBI U
OpUHLIMIBL: 3aKOH OMma, 3aKOHBI IOCJIEIOBATEIBLHOTO W MapajuIeNbHOTO COEAMHEHUS
NPOBOAHUKOB, 3akoH JIxoyns—JleHna, 3akoH 3JIEKTPOMAarHUTHOW WHAYKIUH, 3aKOH
OPSIMOJIMHEHHOTO ~ PaclpoCTpaHEHUsi CBETa, 3aKOHbI OTPAXKEHUsI CBETa, 3aKOHBI
NpeIOMJICHHSI CBETa, ypaBHeHUE ODWHIITeWHa misd QorodddexTa, 3aKOH COXpAHECHHS
AHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHUs MAacCOBOT0O 4YHCIIa, MOCTylaThl bopa, 3aKoH pagnoakTUBHOTO pacmajaa, Mpu
ATOM pa3linyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BhIpaKEHUE U
ycloBus (TpaHulIbl, 00JaCTH) IPUMEHUMOCTH;

ONpENENATh HANpPaBJICHUE BEKTOpPAa WHIAYKIMM MAarHUTHOTO TOJs MNPOBOJHUKA C
TOKOM, cuJibl Amniepa u cuisl JIopeHua;

CTPOUTh M OIMCHIBATh H300pa)KE€HHE, CO3JaBaeMO€ IUIOCKMM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJHATH YKCIIEPUMEHTHI 110 UCCIIEIOBAHUI0 (PU3NYECKUX SIBJICHUIN U MPOIIECCOB C
UCIIOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHHI: Mpu HTOM (PopMyIupoBaTh
npoOjeMy/3agady W THUIIOTE3y YYeOHOro JSKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEI0AKEHHOT0 000pyA0BaHUs, IPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOJDI;

OCYILIECTBJIATH MPsIMbIE M KOCBEHHbIE M3MEpPEHUs (PU3NUYECKUX BEIMYUH, NPU 3TOM
BbIOMpaTh ONTUMAIBHBIN CIIOCO0 U3MEPEHUsI U UCIIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH
MOIPELTHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH (DU3WYECKUX BEIMYMH C MCIOIb30BAaHUEM MPSIMBIX
U3MEpPEHH: TMpU HTOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DUKCHPOBATh pE3YJbTATHI
MOJTyYEHHOM 3aBUCHMOCTH (DU3MYECKHX BEJIWYUH B BUAE TaOMUI M TrpadUKOB, AENaTh
BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEI0BaHNUS;

coOmroaTe npaBuiia 0€30MacCHOIO TpyJia MPU IMPOBEIECHUN HCCIEAOBAHUI B pamMKax
yu4eOHOro H3KCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M TPOEKTHOW JEATEIbHOCTH C
UCITI0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBAHMS;

pemarb pacyéTHbIe 3a7a4yd C SIBHO 3aJlaHHOM (M3MYECKOW MOJEJbIO, HCIONb3Ys
(u3nueckre 3aKOHbl M NPHUHLMIBI, Ha OCHOBE AaHalM3a YCJIOBHUSA 3aJayd BbIOMPATH



(u3HUECKYI0 MOJENb, BBIIEIATh (PU3NYECKHUE BEIIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE IS
e€ peleHus, NPOBOAUTh PACUYEThl W OLIEHUBATh PEATBHOCTh MOJYYEHHOI'O 3HAYEHHUS
(bu3nYeCKON BEJIUUMHBIL;

pemarb KayeCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTHUYECKHM HENPOTUBOPEUHUBYIO
LEMOYKY PACCYX ACHHUI ¢ OMOPOI HAa U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hPU3UUYECKUE
SBJICHUSI;

UCIIOJIb30BaTh NpPHU pEHIeHUWH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(GOPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALMU U MIPEACTABICHUS y4eOHON
U HAy4YHO-TIONYJSpHOM uWH(OpMAIUU, TMOJYYEHHOW M3 Ppa3IUYHBIX HMCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOJYy4aeMy0 HHPOPMAIINIO;

OOBSACHATh MPUHIMIBI JEHCTBUS MAalllMH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHs UX 0€30MaCHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;

OPUBOJIUTH MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS MO (PU3MKE B TOBCEAHEBHOM >KM3HU IS
oOecrieueHusi 0€30MaCHOCTH TMpU  OOpalleHMH C MNpudopaMud U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
MOBE/ICHUSI B OKpYKaloLIeH cpelie;

paboTaTh B IpyIIe C BBIIOJHEHUEM Pa3IUYHbIX COLMAIBHBIX POJIEH, MIIAaHUPOBATh
paboTy TPYIIbI, pAllMOHAIIBHO paclpeiesiTh 0053aHHOCTH U MJIAaHUPOBATh JESATEbHOCTD
B HECTAHJAPTHBIX CHUTyalUsX, aJCKBATHO OLICHMBATh BKJIAJ KaXXJAOrO0 W3 YYaCTHHUKOB
IPYIIbI B peUIEHHE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
No 11/ HaunMeHoBaHue pa3jeioB U TeM KoanuecrBo yacos DJIeKTpOHHBbIe (U poBbIE)
° n/m
MPOrpaMmbl Bcero KounTtpoabHbie IMpakTHyeckue o0pa3oBaTe/IbHbIe PeCypChbl
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O TIO3HAHUA
1.1 ®dusnka u METo, ay4HOTO TI03HA 2 bubamorexa LIOK
. N3U H M bl H HOI'O ITO3HAHUS
AR HAYE https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bub6mmoreka IJOK
2.1 K
nmeNatitia . https://m.edsoo.ru/7f41bf72
bub6mmoreka IJOK
2.2 7
Jlasavmia https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3aKOHBI COXpAaHCHHUS B MEXaHUKE 6 1 1 hitps-//m.edsoo.ru/ 74 1bf72
Hroro no pasneny 18
Paznea 3. MOJIEKYJIAPHAS ®PU3UKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MONEKYIISIPHO-KHHETHIECKON TEOPUU 9 1 Bubmorexa LIOK
' P P https://m.edsoo.ru/7f41bf72
Bbubnuoreka IJOK
3.2 OCHOBbI TePMOAHHAMHUIH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHblie cCOCTOSIHHSI BeriecTBa. Da3oBbie 5 bubmmoreka [JOK
’ TIepEX OBl https://m.edsoo.ru/7f41bf72
Uroro no pazageny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmmoreka [IOK
4.1 DIEKTpOCTaTHKA 10 ! https://m.edsoo.ru/7f41bf72
4.2 [TocrostHHBIN 35eKkTpHuecKkil TOK. Toku B 12 1 1 bubnmoreka LJOK




Pa3IMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




11 KVIACC

KoanuecTBO 4acoB

JJIeKTpOHHBIe (U poBbIe)

Ne n/m HaunMeHoBaHue pa3fenoB U TeM NPOIrPaMMbl
Bcero KoHTposbHBIE IIpakTHyeckmne 00pa3soBaTe/bHbIE Pecypehl
padoThI padoThI
Pazpaen 1. QJIEKTPOAUHAMUKA
MaruauTtHoe nose. DIeKTpoMarHuTHas Bbubmmoreka LJOK
1.1 11 1 3
WHIYKINS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U1 BOJIHBI
21 MexaHHU4eCKHE U 2JIEKTPOMArHUTHBIE 9 | bubmorexa [JOK
’ KoleOaHus https://m.edsoo.ru/7f41c97c
bub6mmoreka IJOK
2.2 M 5 1
CXaHNYECKUE U DJICKTPOMAriMTHLIC BOJIHBI https://m_edsoo_ru/7f4] c97¢
bu6mmoreka IJOK
23 Onrhica 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pazjen 3. OCHOBBI CHEIIUAJIbHOM TEOPUM OTHOCUTEJLHOCTH

31 OCHOBBI CITEITHAITEHON TECOPHUH 4 | bubmmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
HUroro mo pazneny 4
Pazgen 4. KBAHTOBAS ®PU3UKA
. Bbubnuoreka IJOK
4.1 O1eMeHThl KBAHTOBOI ONTHKU 6 https://m.edsoo.ru/7f41c97c
Bbubnuoreka IJOK
4.2 Crpoere aToma 4 https://m.edsoo.ru/7f41c97c
bubmmoreka 1IOK
4.3 A 5
TOMHOE A1PO https://m.edsoo.ru/7f41c97¢
Wroro no pazaeny 15




Paznen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPO®U3UKHN

bubmnoreka LIOK

5.1 DeMeHTBI aCTPOHOMHUH M aCTPOPUIUKU 7 hitps://m.edsoo.rw/7f41c97c
Hroro no pazaeny 7
Pazaen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6o0matoriee MOBTOpEHUE 4 ﬁzgil;l/ﬁf;igljnﬂ 1697c
Hroro no pazneny 4
PezepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 68
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METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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