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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOr0 YpoBHS Ha YPOBHE CPEIHETO 00IIEro o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBaTenbHON mporpammsel, npenactaBieHHbIx B GI'OC COO, a Takxke ¢ yuyérom
denepanbHOil paboyeil mporpaMMbl BOCIIMTAHUS M KOHIICTIIIMUA TPEMOJIaBaHUs y4eOHOTO
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX opraHuzanusax Poccuiickoit dDexnepariuu,
peaM3yIONINX OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Copep:kanue mporpaMMbl Mo (PU3UKE HAIMPaBIEHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
HAy4YHOUM KapTHUHBI MHpa olydaromuxcs 10 kinacca npu o0ydeHuu ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JCSATENIBHOCTHOTO Tmonaxona. llporpamma mo ¢wusnke
cootBercTBYyeT TpeboBanusiM GPI'OC COO K maaHupyeMbIM JTUYHOCTHBIM, MPEAMETHBIM U
METaNnpeMETHBIM pe3yibTaraM oOOydYeHHs, a TaKKe YUUTHIBACT HEO0OXOIUMOCTh
peanu3anuu  MEXNPEIMETHBIX CBs3ed (HU3UKM C €CTECTBEHHO-HAyYHBIMU YUCOHBIMH
npeaMeTamMu. B Helt onpenensiroTesi OCHOBHBIC 11e)T H3y4YeHUs (DU3UKHU Ha YPOBHE CPETHETO
o0rmiero oopazoBaHus, IJIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca (U3HUKH: JTUIHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma o pu3mKe BKITIOYACT:

e TUIAHHPYEMBIC Pe3yJbTaThl OCBOCHUS Kypca (hM3MKH Ha 0a30BOM ypOBHE, B TOM

quclie IPEAMETHBIE PE3YIIbTHI;

e cojepkaHue yueOHOTro npenmMera «Du3nkay.

du3rka Kak Hayka o Hambojee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KauyeCTBE
y4eOHOro mpeaMeTa B INKOJE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHCTEMY 3HaHUN 00
okpyxatoieM mupe. [lIkonbHbINH Kypc PU3NKU — CUCTEMOOOPa3YIOIINiA 1JI1 €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MTPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MTPOIIECCOB
U SBJICHUM, W3yYaeMbIX XUMHEH, Ouosorueii, ¢pusndeckoi reorpadreil 1 acCTpOHOMHUEH.
Hcnonb3oBanue M aKTUBHOE NMPUMEHEHHE (M3UUECKUX 3HAHHUM OMpeaensieT XapakTep U
pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B cdepe HIHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJy4eHHUsI HOBBIX MaT€pPUAIOB C 33JJaHHBIMH CBOMCTBaMHU U Jpyrux. M3yuenue
(Gu3MKU BHOCUT OCHOBHOM BKJIaJl B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOydarommuxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSATh HAYYHBIA METOJl MO3HAHUS TPHU
BBITIOJTHEHUH UMHU YY€OHBIX UCCIICIOBAaHUH.

B ocHoBy kypca ¢u3uKM 1UIsI YPOBHS CpEIHEro 00IIero o0pa3oBaHus MOJIOXKEH PsT
U7el, KOTOpbIe MOKHO PaCCMaTPHUBATh KaK MPUHIIUAIIBI €T0 MTOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SBISETCS JTOTMUECKU 3aBEPILIEHHBIM,
OH COJICP)KUT MaTepuall U3 BCEX pa3zesioB (DU3UKH, BKIIFOYAET KaK BOMPOCHI KIIACCHYECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUHM ¢ HEW MaTepuan Kypca (U3NKH OObEIHMHEH
BOKpYT (hu3nyeckux Teopuil. Benymmm B Kypce sBisieTcss JOpMHUpPOBAHUE MTPEACTABICHUI
O CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BEIICCTBE U TIOJIE.



Hoess  eymanumapuzayuu. EE peanuzanus mpeanonaraeT  HCHOJIb30BaHUE
T'YMaHHUTApPHOTO MOTEHITMaTa PU3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHSA (HU3UKH C
pa3BUTHEM OOIIECTBAa, a TaKKEe C MHPOBO33PEHUYCCKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qusmku mpesnonaraeT 3HaAKOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJIOTHYECKHX MPUIOKEHUNH M3yUYEHHBIX TCOPUH U
3aKOHOB.

Hoes sxonocuzayuu peanu3yercs TOCPEICTBOM BBEACHHS AJIIEMEHTOB COACPIKAHMSA,
MOCBSIIEHHBIX JKOJOTHYECKUM TIpOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJOTHHA, a TakkKe OOCYXICHHs TPOOJIeM pariOHAIBHOTO
TPUPOIOTIONIH30BAHMS M SKOJIOTHYECKOHN 0€30MacHOCTH.

CTep KHEBBIMH 2JIEMEHTaAMH Kypca (PM3UKH Ha YPOBHE CPETHETO O0IIET0 00pa3oBaHus
SABIIAIOTCS (pr3udeckue Teopuu ((GOpPMHUPOBAHKUE TIPEICTABICHUN O CTPYKTYPE MOCTPOCHUS
dusznueckorr Teopuu, poiH (yHIAMEHTAIBHBIX 3aKOHOB W MPHUHIIUIIOB B COBPEMEHHBIX
NPEJCTAaBICHUSAX O TPHPOJAC, TPAHHUIAX TPHUMCHUMOCTH TCOPUM, IS OIHUCAHUS
€CTCCTBECHHO-HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOAX0/ B Kypce (M3MKH peau3yeTcs MPEeXke BCETo 3a
C4éT OpraHM3aIMy SKCICPUMEHTAIBHON JeATEIbHOCTH oOydvaromuxcs. Jlims 0a3oBoro
YpOBHS Kypca (PU3UKH — 3TO HMCIOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX pabOT, KOTOPHIE B Mporpamme Mo pu3nke 00beAMHEHBI B
oOLUI CMHCOK YYEHUYECKUX MPAKTUYECKUX pabOT. BhiieneHune B yKa3aHHOM MepeyHe
1abopaTOpHBIX paboT, NPOBOAUMBIX [UJII KOHTPOJISI W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMHU 00pa30BaTENIbHOTO MPOIecca MCXOMsl U3 OCOOEHHOCTEH IUTAaHMPOBAaHUS U
ocHaireHus: kabuHera ¢uzuku. [Ipu 3ToM oOecrneunBaeTCs OBJIAJICHHE O0YUYaAIOIIUMUCS
YMEHHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bbonpiioe BHUMaHUE yAenseTcsl PEIICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3aaad. [Ipu
ATOM JIJIsl PACUETHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 3a/1a4¥ C SIBHO 3aJJaHHON PU3NYECKOMN
MO/IEJIBIO, TIO3BOJIIONINE TPUMEHSTh U3YUCHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pazzena Kypca, TaKk U HHTeTPUPYS 3HAHUS U3 Pa3HbIX pasnemnoB. JJig KadeCTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBIISIIOTCS 3a/aHMsI HA OOBSICHEHUE MPOTEKaHUS (PU3NYECKUX SBICHUN U
MPOIICCCOB B OKPY)KAIOIICH JKWU3HU, TpeOyrommue BbIOOpa (HHU3WYSCKOW MOJENTd IS
CUTYaIlUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHnIo0 yaeOHOTO mporecca 6a30BbI YPOBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
o01iero 00pa3oBaHusl TOKEH U3yYaThCS B YCIOBHSIX MPEAMETHOTO KaOuHeTa GU3HKN UITH
B YCJIOBHSIX MHTETPHUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IWMKiIa. B
kaOuHere (GUBUKKA JOHKHO OBITh HEOOXOIMMoe JiabopaTtopHOoe OOOpyJdOBaHUE s
BBITIOJTHEHUS YKa3aHHBIX B MpPOTpaMMe MO (PU3NKE YUCHHUYECKHX MPAKTHYECKUX padoT U
JIEMOHCTPAIMOHHOE 000PYI0BaHNUE.



JleMoHCTpallmoHHOE 000py/nOBaHHE (POPMUPYETCA B COOTBETCTBUU C MPUHUUIIOM
MUHUMAJIHOM 1I0CTaTOYHOCTH U 00€CIEUNBAET MOCTAHOBKY IEPEYUCICHHBIX B IPOrpaMMe
no (U3MKe KIIOYEBBIX JEMOHCTPALMM [JIs MCCIEIOBAaHUS HW3Y4YaeMbIX SBICHUN U
MIPOIIECCOB, IMITUPUUYECKUX U (PYHTAMEHTATbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUM.

JIaGopaTtopHOoe 000pyAOBaHME AJIs1 YYEHUUYECKUX MPAKTUUECKUX padboT popmupyercs
B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIEeYMBAETCA B pacyéTe OJHOr0 KOMILJIEKTAa Ha
AByX oOyvarouiuxcs. TeMaTnyeckre KOMIUIEKThI 1a00paTOpHOro 000pyAOBAHUS JTOKHBI
OBITH IOCTPOEHBI HA KOMIIJIEKCHOM MCIOJIb30BAHUM aHAJIOTOBBIX U IIU(POBBIX TPUOOPOB, a
TaK)K€ KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUJE IU(PPOBHIX J1abopaTOpHii.

OCHOBHBIMHM LIEJISIMU U3yYeHUS (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

(dopMUpoBaHUE MHTEpEca M CTpeMJICHUs OOyYaromMXcsd K HAYYHOMY H3Y4YEHHIO
OPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJE TMO3HaHUS U (OPMHUpPOBAHUE
UCCJIEN0BATEIBCKOTO OTHOUIEHUS K OKPY>KAIOIUM SIBJICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3YyUYEeHHs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMUpOBaHUE YMEHHI OOBICHATH SIBJICHUS C HUCIOJb30BaHUEM (PU3MUECKHUX
3HAaHUM U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUH O poJ (PU3MKH JJIT  Pa3BUTUS  APYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX 1eseit o0ecrneynBaeTcsl peuieHueM CIeAyIoNIuX 3a/1ad B Ipoliecce
U3y4YeHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro 001ero 0opa3oBaHus:

NpUOOpETeHHEe CHUCTEMbl 3HAHMK 00 oOumwMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYas  MEXaHUKY,  MOJIEKYJSIpHYIO  (DU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;
dbopMuUpOBaHUE YMEHUN TPUMEHSATh TEOPETUYECKHUE 3HAHUS IS OOBSICHEHUS
duznueckux SBICHUW B MPHUPOAEC WU ISl MPUHATHSA MPAKTUYECKUX DPEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHHS PA3TMYHBIX 3a7a4 C SBHO 3aJaHHON (DU3UYECKOU
MOJICNIbIO, 3a7ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIBHOE co3/laHue (Pu3ndeckoi
MOJIEIH, aIeKBaTHOM YCJIOBUAM 3aJ]1auu;

MOHUMaHUE (PU3NIECKUX OCHOB M MIPUHITUIIOB IEUCTBHS TEXHUYECKUX YCTPOHUCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOMIYIO CPEAY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAaHUA U MPOBEIACHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHalW3a W HWHTEpIpeTanuu  WHGOPMAIHH,
OnpeJieNIeHHs] JOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

CO3/IaHME YCIIOBHM [JI1 pPa3BUTHUS YMEHUH MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha u3yuenne ¢usuku (6a30Bbii ypoBeHb) B 10 kimacce — 68 yacoB (2 gaca B HeZIeo).



[Ipennaraemslii B mporpamme no (pu3uke nepevyeHb Jad0paTOPHBIX U MPAKTUYECKUX
paboT SABIAETCS PEKOMEHIOBAaHHBIM, YUUTENb JENAET BHIOOpP MPOBEACHUS 1a00OpPaTOPHBIX
paboT U ONBITOB C YYETOM MHIUBHIYATbHBIX OCOOEHHOCTEN 00yUaromuxcsl.

BecnipoBoaHoil MyJIbTHAATYHK 110 (U3MKE C 6 BCTPOCHHBIMH JATYHUKAMMU:
e IludpoBoii naTuuk TemnepaTypbl C JUANA30HOM HU3MEpEHUsl He yxe ueM oT -20 1o
120 °C
e Iludposoit naTunk aOCOMIOTHOTO JaBJIEHUS C JUANA30HOM M3MEPEHUsl HE YXKE YeM
ot 0 o 500 xIIa
e J[aT4WK MarHUTHOTIO IOJS C AUANa30HOM U3MEpPEHUs He yxke yeM oT -80 1o 80 mTn
e JlaTynk Hamps>KEHUs C [Uara3oHaMU U3MEpPEHUs He yke yem: oT -2 o +2 B; ot -5
1m0 +5 B; or-10 1o +10 B; oT -15 1o +15 B
e JlaTyuk TOKa C AMANa30HOM M3MEpPEHUs He yxe ueM oT -1 10 +1A
e JlaTynk-akcenepoMeTp C oka3zaTeasiMu HEe MeHee ueM: £2 g; +4 g; +8 g

Cnatio 7

OTtaenbHbIE YCTpPOICTBA:
e USB ocuwmiorpad, He menee 2 kaHaios, +/-10 B

AKceccyapbl:
e KabGenp USB coenmHUTETHHBII
e 3apsnHoe ycTpoiicTBO ¢ kabeneM miniUSB USB

Ananrep Bluetooth 4.1 Low Energy

KoHcTpykTOp A1 poBeACHHS SKCIIEPUMEHTOB

[IporpamMmmHoOe oOecrieueHme

JlarHOE 000OpYZOBaHHE HAXOAWUT IMUPOKOE NMPHUMEHEHHE Ha ypoKaxX (U3HKE, NEepeUYCHb
JEMOHCTpAIUi U Ta00paTOPHBIX PadOT MPEICTABICHBI B TAOJIHUIIE:

Obopyoosanue Pa3zoen Ilpumepor demoncmpayuii, onvimos u
cooepoicanust | 1ab60pamopHvix pabom
yuebHo2o
npeomema
«Qusukay
Hugpoesoii oamuuk | 10 knacc. | Onvimel, unIroCmpupyowue
abcontomnozo oasnenusn | Ocnoswvi YpagHeHue COCMOAHUL UOEAIbHO20

MONEKYIAIPHO | 2d3d, USONPpOoUeccsl.

KUHemMu4eCcKo




U meopuu

Jlamuux-akcenepomemp | 10 knacc. | Onvimet, unIrOCmMpupyowue
OcHosbi ypasHeHue COCMOSAHUSL UOEeATbHO2O
MOJeKYNIAPHO | 2a3a, U30NpoYeccyl.

KUHemu4ecKko
1 meopuu

Kpome Toro, Ha ypokax QU3UKM BO3MOXHO HCIOJIb30BaHHE LHPPOBOTO
000pyA0BaHUs U3 KOMIUIEKTOB LHU(PPOBBIX JabopaTopuil Ipyrux HanpasieHui. Hanpumep,
UCIOJIb30BaHUe IM(GPOBOr0 MHUKPOCKOMNA ISl JEMOHCTPALMM SIBIEHUH W IPOILIECCOB,
KOTOpBIE CJIOKHO HaOJI0JaTh HEBOOPYKEHHBIM TIJ1a30M (MIPOBEICHUE U OOBSICHEHHUE
OTBITOB, JIEMOHCTPUPYIOIIMX KaNWJUISIPHBIC SBJICHUS U SBJICHUS CMayuBaHUSI U
HECMaYUBaHUS).

[Ipu ucnonb3oBaHuM LUQPOBBIX JabopaTopuil HAOIIOAAIOTCS  CIELYIONINE
HOJIOKUTENIbHBIE 3(PPEKTHI: MOBBILIEHNE WHTEUIEKTYaJIbHOI'O MOTEHLMANa IIKOJIBHUKOB;
YBEJIMYMBAETCS MPOLEHT OOYYaIOIIMXCs, YYaCTBYIOIIMX B PAa3IMYHBIX HPEIMETHBIX,
TBOPYECKUX KOHKYpCaX, MPOEKTHO-UCCIEA0BATENbCKON EATEIbHOCTH M MOBBIIIAETCA UX
PE3yIbTaTUBHOCTb.



COIEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®dusuka — Hayka o npupoze. Hayunsle MeTobl ITI03HAHUS OKpY Karowero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanre (QuU3MYECKUX SABJICHUM U mpoueccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. [ paHULIBI TPUMEHUMOCTU (pU3MUYECKUX 3aKOHOB. [IpuHIIMI
COOTBETCTBHS.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAay4YHOW KapTHUHBI MUpA, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe nBuxeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOro ABMKeHUsA. Cucrema
orcyéra. TpaeKkTopus.

Ilepemenienne, CKOpOCTh (CpeIHss] CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepuaIbHON TOYKH, UX TPOCKLIUH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHHE TEPEMEILICHUM
U CJI0KEHHE CKOPOCTEM.

PaBHOMepHOE U  paBHOYCKOpEHHOE MpsSIMOJUHEHHOoe JBmwkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSA, MyTH M MEPEMEUICHUS MaTepUaAbHON
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBonmueitnoe asmxeHue. J[BH>KEHHE MaTepUalibHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOpocTh. Ilepuon u
gacTtoTta oOpanieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIUIOMETP, IBHKECHUE
CHapsJ10B, LICIHbIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mopgens cucrembl OTCU€Ta, WIUIIOCTPALMSA KHHEMATHUYECKHX XAPAKTEPUCTUK
JBUYKEHUS.

[IpeoGpazoBanre ABUKEHUHN C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne paBukeHUs Tena, OpOIMIEHHOTO IO VYIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.

HanpagneHnne ckopocTr npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C UEIBIO OITPEICIICHUSI MTHOBEHHOM CKOPOCTH.



HccnenoBanne  COOTHOIIEHUS  MEXKIYy IyTSIMH, IPOWAEHHBIMM  TEJIOM 32
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKH BPEMEHU NMPHU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3y4yenue nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuyenue ABM>KEHMS Tela, OpPOIIEHHOIO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpuaiun otHocurenbHOCTH ['anmmies. Ilepsoeiii 3akoH HbroroHa. MHepuuanbHble
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoit 3akoH HbproToHa mjist
MarepuanbHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaJIbHBIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuia tsokecTd. IlepBas kocMuyeckass CKOPOCTb.

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

Tpenue. Bunbl TpeHus (mokos, ckoyibxeHus, kaueHnus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHsI CKOJIbXEHUS U cuia TpeHusa mnokos. Koaddumuent tpenus. Cuna
CONPOTHUBIICHUS MPU JIBUKECHUU TEJa B )KUJAKOCTHU WM Ta3e.

[locTynarensHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpaulieHus. Ilnedo cuibl. YciaoBus paBHOBECHSs
TBEPAOIO Tena.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOMAIIMITHUKHU, TBUKEHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepuUn.

CpaBHEeHUE MacC B3aMMOJICHCTBYIOMINUX TEN.

Bropoii 3akon HeroToHa.

N3zmepenune cuil.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HegecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B IIPYKUHE U PE3UHOBOM
obpasre, ot ux AedopMaInH.

HccnenoBanue yciioBuM paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvt cOXpaneHus 6 MexaHuke

NMnynbec maTepuaibHON TOYKU (Tesia), CUCTEMBl MAaTEpUANIbHBIX TOYEeK. MMITysbc
CUJIbl U U3MEHEHHUE UMITYJIbCa TeJla. 3aKOH COXPAaHEHHUs UMITyJibca. PeakTHBHOE JBUKEHHE.

Pabota cumnbl. MOIIHOCTD CUJIBI.

Kunernueckas sneprust MaTepualibHOM Touku. Teopema 00 N3BMEHEHUH KUHETUYECKOM
DHEPIHH.



[lorenuuanbuas sHeprus. lloTeHinumanpHas »Heprus ynpyro aedopMUpPOBAHHOU
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHumanbHble U HENOTEHIMAIbHBIE CHIIBL. CBSI3b pa0OThl HEMOTEHIUAIBHBIX CHJI C
W3MEHEHHEM MEXAaHMYECKOM JHEPrMU CUCTEMBI Tell. 3aKOH COXPAHEHHsS MEXaHMYECKON
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: BOJAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexoa MOTEHLIMATBHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3yyenue abCOMOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u paboOThl CUIIBI C U3MEHEHUEM MEXaHHUYECKOW SHEpPruM Teja Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Pasznen 3. MouiekyJsipHasi pU3NKa U1 TEPMOAMHAMMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM H UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysua. Xapaktep ABIKEHHUS U
B3aMMOJICHCTBHS YaCTHI] BelleCcTBA. MoAeNnn CTpOEHUs ra30B, KUAKOCTENW U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBAa Ha OCHOBE 3THX Mojeliel. Macca u pazmepsl MOJIEKYII.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. Illkama remneparyp Llenscus.

Mogens wuzaeanbHoro rasza. OCHOBHOE YypaBHEHHE MOJEKYJSPHO-KUHETUYECKOM
TEOpUHU HUJCANBHOrO raza. AOCONIOTHAs TeMIepaTrypa Kak Mepa CpeaHed KUHETUYECKOH
SHEPrUU TEIUIOBOrO ABWKEHUS 4dacTul rasa. [llkama temnepatyp KensBrunHa. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanbrona. WM3ompoieccsl B
UJICATbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['padudueckoe mpeacTaBieHue
M30IPOIIECCOB: U30TEPMA, U30X0pa, n3obapa.

TexHuuyeckue yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoOMeET.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONIUE JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJEKYI
OPTaHUYECKUX COCTMHCHUU.

OmnbIThl 10 TU(Py3Un KUJKOCTEH U Ta30B.

Mojenb OpOyHOBCKOTO JIBUYKECHHUS.

Mogens onbita IITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJCUCTBHS.

Mojenb, WIUTFOCTPUPYIOLIAs IPUPOAY HAABJICHUS ra3a Ha CTEHKH COCY/IA.



OnbITHI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UICATBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OrnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEHUM o0BhEMa
KOMHATHI, JJaBJICHUS U TEMIIEPATYPHI BO3JyXa B HEM.

UccnenoBanne 3aBUCUMOCTH MEXAYy MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 ra3a.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuueckas cucreMa. BHYTpeHHss SHEPIUsl TEPMOIUHAMUYECKON CUCTEMBI
u crnocoOsl €€ usMeHenus. KomumyecTBo TemaoTel u padora. BHyTpeHHsss sHeprus
OJIHOATOMHOI'0 MJI€aIbHOrO ra3a. Buasl Temonepenayun: TemIONpOBOAHOCTh, KOHBEKIIHS,
U3JIydYeHHE. YJenbHas  TEIUIOEMKOCTh  BemlecTBa. KonMMYECTBO  TEIUIOTHI  MpPH
TEIIoNnepe1aye.

[Tonsitue 06 agmabatHoM mporiecce. [lepBriil 3akoH TepmoanHamMuku. [IpuMeneHue
NEepPBOTO 3aKOHA TEPMOJAMHAMUKH K U3ompoiieccaM. ['paduueckas nHTEpnpeTaus padboTh
rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccCoB B IPUPO/IL.

TennoBeie marmuubl. [IpuHIUNBI JEWCTBUS TEIUIOBBIX MaiiuH. [IpeoOGpa3zoBanus
SHEPIrUM B TETUIOBBIX MainHaX. Ko puimeHT mone3Horo AeMCTBUS TEIUIOBOW MaIllMHBI.
[Hukn KapHo u ero kodpGuUIMEHT MOJIe3HOTO IEHUCTBHS. DKOJOTHYECKHE MPOOIEMbI
TEIJIOPHEPTETUKHU.

TexHu4eckne ycTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHE: IBUTATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3menenne BHyTpeHHEH HEPrUU Tella MPU COBEPIICHUH PabOThI: BBIJIET MPOOKHU U3
OYTBUIKU MOJT ICMCTBUEM CKATOT'0 BO3yXa, HarpeBaHue 3(pupa B JaTYHHOU TPyOKe MyTEM
TpeHus (BUI€OIEMOHCTPALIMS).

N3meHeHne BHYTpEHHEN SHEPTHH (TeMIIEpaTypbl) TeNla MPH TEIIONEepeaaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu mnapoBod TypOWHBI, JBUTATENIS BHYTPEHHETO CrOpaHUsi, pPEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeuecmea. Pazosvie nepexoovi

[TapooOpazoBanme wu KkoHaeHcanus. Mcnapenne wu kurneHue. AOCOTMIOTHAS U
OTHOCUTEJNIbHAs  BJAXHOCTh BO3AyXa. HacelleHHbIl map. YaenpHas  TEIIIOTa
napooOpa3oBaHus. 3aBHCHMOCTh TEMITEPATypPhl KUTICHUS OT JTaBJICHHUS.

Teépmoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHH3OTPONUS CBOWCTB
kpuctaoB. Kunkue kpuctamibl. CoBpemMeHHble Marepuanbl. [lnaBneHue u
KpUCTAJIIU3anus. Y ienpHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHHE TENI0BOrO OanaHca.



TexHuveckue yCTpoMCTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJOTUM TOJYYCHUS COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJE
HAaHOMAaTepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtoneHue HarpeBaHus U MJIaBJISHUs] KPUCTAUIMYECKOTO BEIIECTRA.

JleMoHcTpaIus KpUCTAJLIOB.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3mepenune 0THOCUTETLHON BIAXXKHOCTH BO3AYXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DJNeKTpu3alus Tell. DJEeKTpUYecKud 3apsan. JlBa BUIa DIIEKTPUUYECKUX 3apsJIOB.
[TpoBOHMKH, AMANEKTPUKA W TOJYNPOBOAHUKH. 3aKOH COXPAHEHUS DIJIEKTPUUECKOTO
3apsja.

B3aumopeiicteue 3apsinoB. 3akoH Kynona. TodedyHbI SIEKTpUUYECKUNA 3apsii.
DnexkTpuueckoe nosie. Hanpssk€HHOCTD 3ieKTpudeckoro mnodst. [IpuHiun cyneprno3uiuu
BJICKTPUYECKUX TTOJIeH. JIMHUM HANPsSKEHHOCTHU AIIEKTPUYECKOTO TTOJIA.

Pabora cun anekrpocratuyeckoro mojs. Ilotenrmuan. Pa3HOCTh TOTEHIIMAIOB.
[IpoBogHUKM W JOUANEKTPUKU B  DJIEKTPOCTATHYECKOM  Tmojie. Jludnmekrpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. JHEpPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: SJIEKTPOCKOTL, JIEKTPOMETD,

ANIEKTpOCTATUYECKass  3al[uTa,  3a3eMJICHHE  AJIEKTPOIPHOOpPOB, KOHJIEHCATOP,
KOMUPOBAJIBHBIN armnapar, CTPYWHbBIA IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT IEUCTBUS IEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEI.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B 3IIEKTPOCTATUUECKOM IIOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlUTa.

JIUPEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCaTopa OT IUIOUAAu IUIaCTHH,
PACCTOSIHUSI MEXKIY HUMHU U AUDJICKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuynulx cpeoax



DJIEKTPUYECKUN TOK. YCIOBHUSI CYIIECTBOBAaHMS SJIEKTPUYECKOro TOKa. MICTOUHMKH
toka. Cuita Toka. [[oCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.

DJIEKTPUYECKOE  COMPOTHUBJICHHE.  YIEIBHOE  COMPOTHUBICHHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapaLIEIbHOE, CMEIIAHHOE COETMHEHNE MPOBOIHUKOB.

Pabora snexktpudeckoro Toka. 3akoH [[xoyns—JIlenima. MOITHOCTE 3JEKTPUUECKOTO
TOKA.

DIIEKTPOABUIKYIIAS CUJIa MU BHYTPEHHEE CONPOTUBIICHUE HCTOYHUKA TOKA. 3akOoH OMma
JUTSL TIOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs] TPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTH COINPOTUBIICHUA
METAJUIOB OT Temneparypbl. CBEpXIPOBOJUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku. CoOCTBEHHAs U TMPUMECHAsI MPOBOJAUMOCTh IMOJYIPOBOIHUKOB.
CgoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

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

DNeKTpuueckuii Tok B razax. CamMoOCTOSITENIbHBI M HECAaMOCTOSITENIbHBIN paspsil.
Mounus. [1nazma.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: aMIepMETp, BOJBTMETP,
peocTar, UCTOYHHKU TOKa, SJIEKTPOHArpeBaTelIbHBIE MPUOOPHI, AIEKTPOOCBETUTEIHHBIC
npuOOPbI, TEPMOMETP COTPOTHUBIICHUS, BAKYYMHBINH TUOJ, TEPMUCTOPHI U (POTOPEZUCTOPHI,
IIOJIyIIPOBOJHUKOBBIN JUOJ, TaJlbBaHUKA.

Jlemoncmpayuu

N3Mmepenue Cuiibl TOKa U HAIPSIKEHHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LUJIUHIPUYECKUX HNPOBOJHUKOB OT UIMHBI, IIONIAAN
IIOIIEPEYHOI0 CEYEHHUsI U MaTepuaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMmoe  u3MepeHHWe  JJIEKTPOABMXKYIIEH  cwibl.  KopoTkoe — 3aMmbikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCHMOCTH COMPOTUBIICHHS] METAIIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U MPpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI NPOBOJIUMOCTD THO/IA.

Yuyenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3ydyeHnne cMemanHOro COeIUHEHNs PE3UCTOPOB.

N3Mmepenne 3IIEKTPOABMXKYIIEHM CHIbI MCTOYHHKA TOKA W €ro BHYTPEHHErO
COIIPOTUBJICHUS.

HaG6moneHne smekTpounsa.

Me:xknpeaMeTHblIe CBA3H



N3yuyenue kypca ¢pusznku 6a30Boro ypoBHs B 10 kiacce ocCyliecTBISETCS C YYETOM
coJlepKaTeNIbHbIX MEXIPEAMETHBIX CBSI3€d ¢ KypcaMHU MaT€MaTUKH, OWMOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemmnule nonsimusi, CBSI3aHHbIE C U3yYEHUEM METOJI0B HAyYHOI'O MMO3HAHUS:
ABJICHUE, HAYyYHbIN (akT, runotesa, pusnyueckas BEIUMUYUHA, 3aKOH, TEOpHs, HAOJIOIeHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKUus, mnapadorna,
runepOosia, X rpaukd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCHUHYC,
TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MIPOCKIIUU
Ha OCHU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHuyeckoe [BWKEHHME B JKUBOM mpupone, auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BUJABI TEIUIONEpEeaauu, TEIJIOBOE pPAaBHOBECHE),
AIEKTPUUECKHE SIBJICHUS B )KHMBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeJ, KUIKOCTEH MU Ta30B,
ANEKTPUYECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTUYECKAS TUCCOIIMAIINS, TAIbBAaHHUKA.

l'eoepaghus: B1aXXHOCTb BO3]lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeusa: mnpeoOpa3oBaHHWE JBUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB, YYET
TPEHMSI B TEXHUKE, TOIIIUITHUKH, UCTIOJIb30BAHKE 3aKOHA COXPAHEHUS! UMITYJIbCa B TEXHUKE
(pakera, BOJOMET W Jpyrue), ABUTATENb BHYTPEHHETO CropaHusi, maposas TypOuHa,
OBITOBOM  XOJIOAWJIBHHUK, KOHAMIIMOHEP, TEXHOJIOTMH TOJIY4YEHHUS COBPEMEHHBIX
MaTepHaioB, B TOM YHUCJI€ HAaHOMATE€pPUAJIOB, U HAHOTEXHOJOTHH, DJEKTPOCTaTHUECKas
3aIlluTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIH PUHTED,
AIIEKTPOHATPeBaTENIbHBIE TPUOOPHI, DIEKTPOOCBETUTENbHBIC TPUOOPHI, rajbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pus3ukay Ha YpoBHE CpeIHEro o01Iero oopa3oBaHus
(6a30BbIll  YpOBEHb) JOHKHO OOECHEYUTh JOCTHKEHUE CICAYIONIMX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOCHMsSI y4eOHOro mnpenmera «Du3nuka» TOKHBI
OTpaxaTb ~ T'OTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UITUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIECTBa, PACIIUPEHUE >XKU3HEHHOTO OIbITa W OMbITa JEATCIIbHOCTH B
MPOIECCE pean3allMi OCHOBHBIX HANpPaBJICHUW BOCIHUTATEIBHOU NESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKOW TMO3HMIMKM OOYYaroIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

IPUHSATHE TPaAULIMOHHBIX 00IIEYeTOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTH BECTH COBMECTHYIO JESTEIHHOCTh B MHTEPECaX TPa)kJIaHCKOT0 O0IIEeCTBa,
y4acTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHON OpraHu3allimy;

YMEHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIMSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K FOCYJIapCTBEHHBIM CUMBOJIAM, JOCTHKEHUSM POCCHUICKHUX
Y4EHBIX B 001aCTH (PU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMMOBEICHUS;

CIIOCOOHOCTh ~ OILIGHHWBATh CHUTYallUI0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHM, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OyAYIIEro;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs OCTETHKY HAy4YHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEpPEC K Pa3iIMYHbIM cdepaM Mpo(ecCHOHANBHON AESTENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PUM3MKOW U TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oyayiiei
npodeccun 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U cCaMOOOpa30BaHUIO B 00J1aCTU (PU3UKHU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbI, OCO3HAHHE TJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
L[eJIEW YCTOWYHUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacHIMpeHre OIbITa ACSTENIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOIMXCS 3HAHUMU 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3MUECKON HAYKU;

OCO3HAHHME IIEHHOCTU HAy4YHOH MESITeIbHOCTH, TOTOBHOCTH B IPOIECCE H3YUCHHS
(U3UKU OCYIIECTBISATh MPOEKTHYIO M UCCIIEI0BATEILCKYIO IESITEIbHOCTh UHINBHUIYaIbHO
U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (POPMYTHUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, paccMaTPUBATh €€
BCECTOPOHHE;
OTIPENICIIATH MEJIH ICSITSIBbHOCTH, 3a]1aBaTh IapaMeTPhl U KPUTEPUHU UX JTOCTHKCHHUS;
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B paccMaTPUBAEMBIX (PU3HMYECKUX
SIBJICHUSIX;
pa3pabarbiBaTh IUIaH peEIICHHs MPoOJeMbl C YYETOM aHalM3a HMMEIOMINUXCS
MaTepHaIbHbIX U HEMATEepUAIIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBHI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIbTATOB 1IEJISM,
OIIEHUBATh PUCKH MOCJIECACTBUIN AEATEIHLHOCTH;
KOOPJAMHUPOBATh W BBINOJHATH pabOTy B YCIOBHSX PEAIHHOTO, BHUPTYaIbHOTO MU
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
Pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX IMPOOJIEM.
ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.
BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KITIOUEBBIMU MOHATUAMHU U METOJaMH (PU3MIECKOM
HayKH,
BJIaJICTh HaBBIKAMH Yy4e€OHO-HCCJIEI0BATEIBLCKOM W TPOCKTHOM JEATEIHBHOCTH B
o0yract (PU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY MOMCKY METOJIOB
peleHus 3a1a4y GU3NIECKOro CoAep KaHus, MPUMEHEHHUIO Pa3IUYHBIX METOIOB TTO3HAHUS;



BIAJCTh BUJAMU JIEATCILHOCTH IO TTOJIYYCHUIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAIINH,
peoOpa3oBaHUI0 W NMPUMECHCHHUIO B PA3IMYHBIX YUEOHBIX CHTYAIUSAX, B TOM YHUCJE MPHU
CO3/IJaHUM YYEOHBIX MTPOEKTOB B 00JACTU (PUBUKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJU3UPOBAThH 3aJlady, BBIIBUTATH
TUIOTE3y €€ pelieHus, HaXOJUTh apTyMEHTHI JUIsl JTIOKa3aTelIbCTBA CBOUX YTBEPKICHUMA,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TOJYUCHHBIC B XOJC pEHICHUS 3aJaddl PE3yJIbTAaThl, KPUTHUYCCKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTEIBLHOM JNEATEIbHOCTH,
B TOM YHWCJIC TIPU U3yYCHUN (HU3UKH;

J1aBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

YMETh IEPCHOCHUTH 3HAHUS 110 (GU3HKE B TPAKTUICCKYIO 001aCTh KU3HEAEATEITLHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAIBHBIC TIOIXO0IBI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMH TIOJNY4YCHHMS HWHQOpMAIUu (QU3NYECKOTO COJCPKAHHS U3
UCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSATEIBLHO OCYIIECTBIATH IIOUCK, aHaJM3,
CUCTCMATH3allMI0 W HMHTEPIpPETANi0 HHPOpPMAIMKM pa3IMYHBIX BHAOB U  (hopm
Npe/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTH UH(OpMAIUH;

UCIIOJIb30BaTh CpeACTBAa MH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33724 C COOJIOJICHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
IIPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 6€30MacHOCTH;

co3laBaTh TEKCThl (PU3MUECKOTO COJCPKAHMUS B PANMMUHBIX (popmaTax c yd&€Tom
Ha3Ha4YeHUs WHOpMaMK H IEJICBOM ayJuTOPHH, BBIOMpas ONTUMAIBHYIO GopMy
NPE/ICTABIICHUS U BU3YyaJIU3aIlHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBHS:
OCYIIECTBIIATH OOIICHHE Ha YpOoKax (DM3UKU U BO BHCYPOUHOU JICITCIIBHOCTH;
pacIio3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYallud U CMATYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOKO TOUYKY 3PE€HUS C WCIOJb30BAHUEM SI3BIKOBBIX
CPEANCTB;
MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUIYaTIbHONU PaOOTHI;
BBIOMpATh TEMATHKY U METO/bI COBMECTHBIX JICUCTBUI ¢ YIETOM OOIITUX HHTEPECOB H
BO3MOKHOCTEH Ka)JI0r0 Yi€HA KOJJICKTHBA;
NPUHUMATh €A COBMECTHOM JIESATEIIbHOCTH, OPraHU30BBIBATH U KOOPJAHMHUPOBATH
JNEUCTBUS MO €€ NOCTUKEHUIO: COCTABIIATh IUIaH ACUCTBHH, paclpeaeaTh POJIM C YUETOM
MHEHUN YYaCTHUKOB, 00CYKIaTh PE3YyJbTaThl COBMECTHOM PabOTHI;



OIICHMBAaTh KA4eCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHIbl B OOIIUI
pe3yAbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJIEU C TO3ULIUU HOBU3HBI, OPUTUHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3JIUYHBIX CUTYALUX,
MPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryjasiTuBHbIE YyHUBepcaJbHbIEe Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIIATH MIO3HABATEIHHYIO ACSATEILHOCT B 00J1acTU (PU3UKHU U
ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITEILHO COCTABJISITh IIJIAH PEIICHUS pACYETHBIX U KAYECTBEHHBIX 33/1a4, IJIaH
BBITIOJIHCHUSI TMPAKTUYECKOW pPabOThl ¢ YYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU Y MPEAIIOYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTESHUH;

JienaTh OCO3HAHHBIN BRIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pPElICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYIULIUM B 00JIacTH (U3HKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTHh KOPPEKTUBBI B JEATEIILHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJI/ICTh HABBIKAMH I[IO3HABATENbHON pe(lIeKCMM KaK OCO3HAaHUS COBEPIIAEMBIX
JIEVCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI PEPIICKCUU JJIsI OIIEHKU CUTYaIIMH, BEIOOPA BEPHOTO PEIICHMUS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAJIN3E PE3YIBTATOB AEATEIbHOCTH,

MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U TOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHAJIU3€E PE3YIbTATOB ACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B nporiecce moctrkeHNs TMYHOCTHBIX PE3YIHTATOB OCBOCHHUS ITPOTPAMMBI IO (DU3UKE
JUISL  YPOBHSL CpeaHero oOmero oOpa3oBaHUs y OOYYAIOMIMXCS COBEPIIECHCTBYETCS
AMOIMOHATBHBIN HHTEIJIEKT, IPEANOIaralomii cOopMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIONIETO CIIOCOOHOCTh TOHUMATh CBOE HAMOIIMOHAIBLHOE
COCTOSIHWE, BUACTh HAINPABICHUS PA3BUTUSI COOCTBEHHOW AMOIIMOHATBLHON cdepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs,  BKJIIOUYAIOMIETO  CAMOKOHTPOJb, YMEHHE  IPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K 3MOILMOHAIBHBIM
M3MEHEHHUSIM U MIPOSIBISITh TMOKOCTb, OBITh OTKPHITHIM HOBOMY;



BHYTPEHHEW MOTHMBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LU U YCIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE JEUCTBOBATh HCXOS U3 CBOMX BO3MOXKHOCTEM;

AMIIATUH, BKIIOYAIOLIENH CIOCOOHOCTh MOHUMATh YMOIIMOHAIIBHOE COCTOSIHUE APYTHX,
YUHUTBIBaTh €r0 TMPHU OCYIIECTBICHUH OOILIEHUs, CIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BBICTPAMBATh OTHOILIEHHUS C
JIPYTUMH JIFOIbMH, 3200TUTHCS, MIPOSIBISITH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy o0yuenuss B 10 kjacce mpeaMeTHbIE pe3yslbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poib M MecTo (U3MKU B (QOpMUpPOBaAHUU
COBPEMEHHOM HaYyYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHIA,
B [IPAKTHYECKOM AEATEIbHOCTHU JIIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS N3YYEHHBIX (PU3UYECKUX MOJIENe: MaTepralibHasl
TOYKA, UHEPLIMAJIbHAs CUCTEMA OTCUETA, A0COIFOTHO TBEPIOE TEIO, UI€AIbHBIHN a3, MOJIEIH
CTPOCHHMS Ta30B, JKUJIKOCTEH M TBEPIBIX TEJN, TOYEYHBINM JJIEKTPUUYECKHUIN 3apsAl NpH
perieHnn pU3NIeCcKuX 3a/1ay;

pacro3HaBaTh (PU3NYECKHE SIBICHUSA (IIPOLECCHI) U 0OBICHATh UX HA OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU CTPOCHHUSI BEILIECTBA U AIIEKTPOJUHAMHUKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE NMPSMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJieHUE TeJ,
JBI)KEHUE 10 OKPY)KHOCTHM, HMHEpLMs, B3auMojeucTBue Tei, Aud¢ys3usi, OpoyHOBCKOE
JBW)KEHUE, CTPOCHUE KUAKOCTEN U TBEPIBIX TeJl, U3MEHEHUE 00bEMa TeJ MPU HarpeBaHUU
(oxylakneHuu), TEIJIOBOE  PABHOBECHE, MCHApEHHE, KOHIEHcauus, IUIABICHUE,
KPUCTAJIIN3ALMS, KUIIEHHE, BIAXXHOCTh BO3/yXa, IOBBIIMICHHE IABIEHUS ra3za IIPpU €ro
HarpeBaHWH B 3aKpPbITOM COCYZAE, CBSI3b MEXAYy IlapaMeTpaMHM COCTOSIHMS Tras3a B
U30IPOLECCax, JIEKTPU3ALMS TeJl, B3aUMOIEUCTBHE 3apsI/IOB;

ONHKCHIBATh ~MEXaHUYECKOE JIBIKEHHE, HCIONIb3ysd (U3UYECKUE BEIMYUHBI:
KOOpAMHATA, IyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJIa, UMITYJIbC Tea,
KUHETUYECKasl SHEprusi, MOTeHIMaIbHas SHEprus, MexaHuueckas padoTa, MexaHHUYecKas
MOIIIHOCTb; NPU OMUCAHUM MPABUIBHO TPAKTOBaTh (DU3MUYECKUH CMBICI HCHOIb3YyEMbBIX
BEJIMYUH, WX OOO3HAUEHHUS M €IUHUIBI, HaXOJUTh (OPMYJBI, CBS3BIBAIOIIHNE JTaHHYIO
(Gu3NYEeCcKy0 BETNYUHY C IPYTUMH BeTUYMHAMY;

ONMCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBICHUS, HCIIOJb3Ys
¢u3nyeckre BENUYUHBI: JaBJICHHE Ta3a, TEMIIEpaTypa, CPelHsAs KUHETHUYECKas SHEPrus
XA0THYECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TETUIOTHl, BHYTPEHHSISI JHeprus, paboTta rasza, KOdI(QQUIUEHT IOJIE3HOTO JCHCTBUS
TEIUIOBOrO JBUTATEls; NpPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKHH CMBICI
MCII0JIb3yEMbIX BEJIMYUH, UX 0003HAUEHHUS U €IMHULIBI, HAXOUTh POPMYJIbI, CBS3bI BAIOIIINE
JaHHYI0 (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEJINYMHAM;



OINMCBHIBATh W3YYCHHBIC JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M DIEKTPUYECKUE
aBJICHUSL (MPOLECCHl), HCMONB3Ys (Pu3nueckue BEIUYUHBI: DJICKTPUUECKUU 3aps,
BJIEKTPUUYECKOE II0JI€, HAIPSKEHHOCTh MOJSA, MOTEHIMAJl, Pa3HOCTh MOTEHUUAIOB; IIPHU
OMHUCAaHWW TPABUIBHO TPAKTOBAaTh (PUBUUYECKUN CMBICT HCHOJIb3yeMbIX BEIWYUH, UX
0003Ha4YeHUsI U €IUHMIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAMU,

aHAJTM3UPOBATh (PU3UYECKUE MPOIECCHI U SIBJICHUS, UCTIONIb3Ys (PU3MUECKUE 3aKOHBI U
NPUHLHUIBL: 3aKOH BCeMUpPHOTo Tsrotenus, I, 11 u 11l 3axkonsl HproTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKON JHEPIUMH, 3aKOH COXPAHCHUS HMITYJIbCA, MPUHLMUII CYIEPHO3ULAN CHUII,
MIPUHIMII PABHONPABUS HMHEPUUAIBHBIX CHCTEM OTCUETA, MOJICKYISPHO-KUHETUUYECKYIO
TEOPUI0 CTPOCHUS BEIIECTBA, IA30BBIE 3aKOHBI, CBSA3b CPEIHEM KUHETUYECKOW DHEPTrUU
TEIUIOBOIO  JBMKEHUS MOJIEKyld ¢ aOCOJIOTHOM TeMmrepaTypoi, TMepBbId 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsaa, 3akoH Kynona, nmpu 3tom
paznuyath CIOBECHYHO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YEeCKOE BBIpaXEHUE W
ycJIoBHS (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHUHIMIBI JCHCTBHUS MAIIMH, NMPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3anuyaTh YCJIOBHS UX O€30MACHOTO UCTIONB30BaHUS B TTIOBCETHEBHOM KU3HU,

BBITIOJIHSITh DKCIIEPUMEHTHI TI0 UCCJICIOBAHUIO (DU3UUECKUX SBJICHUM U MPOIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX M3MEpPECHHH, TIpU 3ToM (HOpPMYJIHUPOBATH
npoOyiiemMy/3aady M THUIOTE3y Y4yeOHOrO DSKCIEpUMEHTa, coOMpaTh YCTaHOBKY W3
IPEIJI0KEHHOT0 000pY/I0BaHUs, TPOBOJUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BEIMYMUH, MIPU STOM
BBIOMpATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUsI U MUCIIOJIb30BaTh U3BECTHBIE METO/IbI OIEHKH
MOTPENTHOCTEN NU3MEPEHUH;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (U3MUECKUMHU BEITMYMHAMHU C MCIOIH30BAHUEM
NPSIMBIX U3MEPEHMM, MPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yNIbTATHI
MOJIYYCHHON 3aBUCUMOCTUA (DU3MYECKUX BEJIMYMH B BUAE TaOMHI] U TpaduKoOB, nenaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCJICIOBAHUS,

coOmroaTh paBmiia 0€30MacHOro Tpy/la MPU MPOBEICHUN UCCIEIOBAHUN B pamMKax
y4e0HOTO SKCIEPUMEHTa, Y4eOHO-HMCCIEAOBATENbCKOW M TMPOCKTHOW JCSTEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U Ta0OPATOPHOTO 000y I0BAHHS;

pemiath pacu€THBIC 3a7a4d C SIBHO 3aJlaHHON (DM3MYECKOW MOJEIbIO, HCIIONB3Ys
¢uznueckre 3aKOHBl W TPHUHIIUIBI, HAa OCHOBE aHalM3a YCJIOBHS 3a/ladyd BBIOMPATH
bu3HIeCKy0 MOIEIb, BBIICIATH (PU3NUECKIE BETUINHBI M (POPMYITBI, HEOOXOAMMBIC IS €€
pelieHns, TPOBOAUTb PACYETBl U OLEHUBATh PEAJBbHOCTh IIOJYYEHHOI'O 3HAYEHUS
(br3UYeCKOl BEIMUNHEIL;

pelars Ka4eCTBEHHbIC 3aJayd: BBICTPAUBATH JIOTUYECKM HENPOTUBOPEUYUBYIO
[IEMOYKY PACCYXICHHUIN C OMOPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUS;

UCIIOJb30BaTh MpPHU PEIICHUH Y4eOHBIX 3a7ad4 COBPEMEHHbIE HWH(OpPMalOHHbIE
TEXHOJIOTUU JJIsI IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U MPECTABICHUS YU4eOHOM



U HAy4YHO-TIOMYJSPHOW WHGOpMAlMK, TMONYYEHHOM U3 pa3IMYHbIX HMCTOYHHUKOB,
KPUTHYECKH aHATM3UPOBATH MOJTy4aeMy0 HHPOPMAIIHIO;

OPUBOANTH TMPUMEPHI BKIAJa POCCUUCKHX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLECCOB OKPYKAIOIIETO0 MHpa, B PAa3BUTHE TEXHUKU U
TEXHOJIOTHM;

HCTIONB30BaTh TEOPETUUYECKHE 3HAHUSA MO (PU3WKE B TMOBCEAHEBHOW >KM3HHU IS
oOecrieyeHusi 0e€30MacHOCTH MpU  OOpalieHMH C M[pudopaMU U TEXHUYECKUMU
yCTPOWCTBaMH, MJII COXPAHEHHS 3J0POBbS M COONIOJCHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTath B Tpymme ¢ BBITOJHEHUEM Pa3IUYHBIX COIUATBHBIX POJICH, MIIAHUPOBATH
paboTy TPYIIBI, pAIIMOHAIIBHO pacpeAesaTh 00s3aHHOCTH U MJIAHUPOBATH JEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUSIX, aJCKBATHO OILEHWBATh BKIAJ KaXKIOTO M3 YYaCTHUKOB
TPyl B pEIICHHE pacCMaTpUBaeMON TPOOIEMEI.









IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kounu
Ne Hcnoab3oBanne
€CTBO Hdara
n odopynoBanust
Tema ypoka yacoB H3y4e
/ nenrpa «Touka
HUS
n Bcero pocrta
1 ®u3uka — Hayka o npupoje. Hayunsie MeTo bl 1
TTO3HAHMS OKPYKAIOIIEro MUpa
Ponb u Mecto pusmku B popmMupoBaHun
2 COBPEMEHHOM HAYYHOU KapTUHBI MHpPA, B 1
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexannueckoe aBrxeHrne. OTHOCUTEIbHOCTh
3 MexXaHU4ecKoTo aBkeHus. [lepemernienue, 1
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpPHOE TTPSAMOTMHEWHOE IBIYKCHHE 1
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE 1
5 CBoOosiHOE najieHue. Y cKkopeHrue cBOO0HOTO 1
naJieHus
7 KpuBosmuelinoe nsuxenue. JBrxenue 1
MaTepUaIbHON TOYKHU M0 OKPYKHOCTH
[IpuHuun otHOCUTENbHOCTH ["anumes.
8 Nuepuunaneubie cuctemsl otcuera. [1epBeiil 3aK0H 1

HrroTtona




Macca Tena. Cuna. [lpuHuun cyneprno3unuu Cuil.

9
Bropon 3akon HeloToHa [u1st MaTepualbHOU TOUKU
10 | Tperun 3akoH HproTOHA I MaTepHATBHBIX TOUEK
11 3aKoH BCEMHUPHOTO TAroTeHus. Cuia TSKECTH.
IIepBas kocmMu4eckasi CKOPOCTh
12 | Cuna ympyroctu. 3akon ['yka. Bec tena
Cuna tpenus. Koapduuuent tpenuns. Cuna
13 | compoTHBIEHUS P IBUKCHUU TEA B KHUIKOCTH
WM ra3e
[TocTynarenpHoe U BpalaTeabHOE ABUKEHUE
14 a0Ccot0THO TBEPOTO Tena. MomeHT ctbl. [lieuo
CHUJIBI. Y CJIOBUS PaBHOBECHUS TBEPIOTO TeJa
Nmiynsc MaTepuanbHOM TOUKU, CUCTEMBI
15 | wmarepuanbHbIX ToueK. IMmysbc cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTHBHOE IBUKEHHE
PaGota u mourHOCTh cuibl. Kunetuueckas sHeprust
16 | marepuanbHOI Touku. Teopema 00 H3MEHEHHUH

KUHETUYCCKOH OHEPTHUU




17

[ToreHumaneHas sHeprus. [loTeHnnanpHas sHEprus
yrpyro aeopMupoBaHHOW TPYKHHBI.
[ToTenumanpHas 3HEeprus Teaa BOIM3U NOBEPXHOCTH
3emiu

18

[ToTeHnmanpHble U HEMOTEHIUAIbHBIE CUIIbI. CBSI3b
paboThl HEMTOTEHIIMATIBHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU IHEPTUU

19

JlabopaTtopHas pabota «lccnenoBanne cBs3u
pa6OTBI CHJIBI C UBMEHEHUEM MEXaHNIECKOHU OHEPTUU
TeJa Ha MPUMEPE PACTSHKCHHS PE3HHOBOTO KTyTay

20

Kontponbras padoTa no teme «Knnemaruka.
JluHnamuka. 3aKkOHbI COXPAHEHHUSI B MEXaHUKE»

21

OCHOBHBIE TIOJIOKECHUS MOJICKYJISIPHO-KHHETHYECKOM
Teopuu. bpoyHoBckoe nemwkenue. Auddysus

Hudgpoeon oamuux
memnepamypul

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUS YaCTHIL
BeniecTBa. Mojieni CTpOEHHUs ra30B, KUIKOCTEH 1
TBEPJIBIX TEI

Hudgpoeou oamuux
memnepamypul

23

Macca monekyin. KonnuecTBo BemiecTsa.
[TocrosinHas ABoraapo

Hudghposoin oamuuk
memnepamypui

24

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenbcus

Hudghposoi oamuuk
memnepamypui




Hudghposoit oamuuk

25 | MWpeansbnsiii raz3 B MKT. OcnoBHoe ypaBHenue MKT
memnepamypul
AOcomoTHas TemiepaTypa Kak Mepa cpeHei .
. Hugposoit damuuk
26 | KUHETHUYECKOW PHEPTHH JIBUKCHUS MOJICKYI.
. memnepamypul
YpaBaenue MenzeneeBa-Knanelipona pamyp
27 | 3akoH [lanpToHa. ['a30BbIC 3aKOHBI
JlabopaTtopHas paborta «lccnenoBanue 3aBUCUMOCTH .
Hugpoeoii oamuux
28 | MexIy mapameTpaMu COCTOSHHS pa3pekeHHOTO
memnepamypul
raza»
Hudghposoii oamuux
N3omnporieccs B naeanbHOM Ta3e U UX rpapuiaeckoe
29 aoconomnozo
MpeACTaBICHUE
oagneHus
BuyTpeHHss sHEprust TepMOAMHAMUYECKOU CHCTEMBbI .
. Hudghposoii oamuuk
1 crocoObl e€ 3MeHeHus. KoanuecTBo TemioTsl U
30 adconomnozo
paboTa. BHyTpeHHsIsI sHEprus 0JHOATOMHOTO
oagneHus
UJIeabHOTO rasa
Hudgposou oamuux
31 | Bugsl Temonepenauu abconomuozo
oageHus
. Hudgpoeou oamuux
VY aenpHas TemI0EMKOCTH BeliecTBa. KonmnyecTBo
32 . adoconrommuozo
TEIUIOTHI MPH Terionepeaaye. AnuabaTHblil mpoiiecce
oageHus
33 [TepBrIii 3aKOH TEPMOJTUHAMHUKH U €T0 IPUMEHEHUE K
M30IpoIeccam
34 HeobpaTtumocTs mporieccoB B mpupojae. Bropoit

3aKOH TCpMOJUHAMHUKN




35

[Tpunnun nevicteus u KII/I TerutoBoi MamnHbl

36 | Uukn Kapno u ero KII/|
37 | DOxonormyeckue MpooOIEMBbI TETTIOIHEPT€THKU
38 O6o06maromuii ypok «MoJtekyisipHasi (PU3HKa.
OCHOBBI TEPMOAMHAMUKI
39 KonTtponeHast padota o Teme «MoJekymsipHas
¢uznuka. OCHOBBI TEPMOTUHAMUKI
40 [TapooOpazoBanue u KoHAeHCaus. Vicnapenue n
KHUIICHUE
Hugpoeoii oamuux
AOGcofOTHAS 1 OTHOCHUTEIbHAS BIAKHOCTH BO3yXa.
41 . adconomnozo
Hacsimennsiit nap
oagneHus
TBépnoe teno. Kpucramnmaeckue u amopdHsie Tena.
42 | AHHM30TpONHs CBOMCTB KpUCTALIOB. JKuakue
kpuctayyibl. CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u KpuctauM3aus. Y aelnbHas TeIoTa
iaBnenus. Cyomumanus
44 | VYpaBHEHHE TEIUIOBOrO OanaHca
45 DnexTpusalus Tel. DNeKTpudeckuu 3apsia. J{Ba Buaa
AIEKTPUUECKHX 3aPSI0B
46 [TpoBOTHUKY, AUANEKTPUKH U TIOTYIIPOBOTHUKH.

3aKoH COXpaHCHMUS JJICKTPUYCCKOTO 3apsaa




B3aumoencreue 3apsiioB. 3akoH Kynona.

47
ToueuHbIN NIEKTPUUECKUH 3apsif]
Hanpsix€nnocTs anexrpudeckoro nois. I[IpuHnun
48 CYNEPHO3UIMH INEKTPUUECKUX Nosie. JInHun
HaIPSKEHHOCTH
49 Pabora cun anexrpoctatuueckoro nois. [lorenmnuann.
Pa3zHocTh noTeHIMAIOB
50 [TpoBOAHMKY U AUDIEKTPUKH B DJICKTPOCTATUICCKOM
nose. Jnanexrpudeckas IpOHUIIAEMOCTb
51 | OnexrpoemkocTs. Konnencarop
59 DIJIEKTPOEMKOCTH TJIIOCKOTO KOHAEHCATOpa. DHEPTUs
3apsKEHHOTO KOHJIEHCaTopa
53 JlabopaTtopHas pabota "M3mMepeHue 3IeKTPoEMKOCTH
KoHAeHcaTopa"
[IpuHUMn AEHCTBUS U IPUMEHEHHE KOHJIEHCATOPOB,
54 | XOTMMPOBAILHOIO anmapara, CTPYHHOTO IIPUHTEPA.
DneKkTpocTaTuyecKas 3alluTa. 3a3eMIIeHue
ANEKTPONPUOOPOB
DNEeKTPUYECKUN TOK, YCIOBHS €r0 CYIIECTBOBAHMSL.
55 [TocrosiuubIit TOk. Cuna Toka. Hanpsbxenue.

Comnpotusnenue. 3akoH OMa Uil ydacTKa LEnH




56

[TocnenoBaTenbHOE, NapaieIbHOE, CMELIAHHOE
COeIMHEHHE MTPOBOAHMKOB. JlabopaTopHas pabora
«M3yyeHne CMEIIaHHOTO COCAMHEHHUS PE3UCTOPOBY

57

PaboTa 1 MOITHOCTH MEKTPHUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

58

3axon Oma Ui MOJIHOM (3aMKHYTOM) 3J€KTpUUYECKON
nenu. KopoTkoe 3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C UCTOUHMKA TOKA U €r0
BHYTPEHHETO COMPOTHBIICHUS

59

DJIEKTPOHHAs MPOBOIUMOCTh TBEPIBIX METAJIOB.
3aBUCHUMOCTb CONPOTHUBIICHHS] METAJIJIOB OT
Temmneparypbl. CBEpXIIPOBOIUMOCTh

60

DIJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBa
AIIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U MPUMECHAs
npoBoauMOcTh. CBOMCTBa p—N-miepexoa.
[TonynpoBOAHUKOBBIE TPUOOPHI

62

DNEeKTpUUYECKUU TOK B PAaCTBOPAxX M pacilaBax
IEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLUALIMSL.
OneKTpoan3




DNEeKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U

63 . 1
HECAMOCTOSTENbHBIN pa3psa. Moisnus. [1nazma
DneKTpudyecKrue NpuOOPHI H YCTPOMCTBA U UX

64 | mnpakrtuyeckoe npumenenue. [IpaBuna TexHUKH 1
0e30MacHOCTH

65 | Oo6oOmaronuii ypok «JIEKTPOTTHAMUKAY) 1
KonTposabHas paborta o teme «JIeKTpOoCTaTHKA.

66 | IlocrostHHBIN deKTpUYECcKHii TOK. TOKH B 1
Pa3IMYHBIX Cpelax»

67 Peseprubiit ypok. KonTponsHas paboTta mo teme 1
"OnexkTpoauHaMuka"

68 Peseprubiit ypok. O600maronuii ypok mo remam 10 1
KJlacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYEHUKA

» dusuka, 10 kinace/ Msikumes I'.41., byxoBues b.b., Cotckuit H.H. non penakiueit
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2. Mskumie I'. 4. @uzuka. 11 kimacc: yue0. 15 001eo0pa3oBaTebHBIX OpraHUu3aIui:
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ITpoceemnienue, 2018.

4. Caypos FO.A. [Toypounsbie pa3zpadotku. 10 kiacc.

5. Mapon A.E., Mapon E.A. Onopable KOHCTIEKTHI U Au(hepeHITMPOBAHHBIC 3a/1a91
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