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HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1o ¢uzuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTEIbHOM MpOrpaMmel, mnpeactaBieHHbIX B OI'OC
COO, a Taxxke c yuérom deaepanbHOil paboueld MporpaMMbl BOCIHUTAHHUS H
KOHUENUMU MpenojaBaHus ydyeOHoro mpenmera «®dusmka» B 00pa3oBaTENbHBIX
OpraHu3aLusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMbl 10 (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHON KapTUHBI MHpa oOydaromuxcs 10 kiacca npu o0ydeHuu Ux
(¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESTEBHOCTHOIO IOAXO0JA.
[Iporpamma mno ¢usuke coorBeTcTBYeT TpeboBanusm OI'OC COO «
IJIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM W METAlPEAMETHBIM pe3yibTaTam
oOyuyeHus, a TaK)K€ YUYMUTHIBAET HEOOXOJUMOCTh peaau3alMi MEXIPEIMETHBIX
CBsi3e (U3MKH C €CTECTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIFOTCS OCHOBHBIEC LIENHM WM3Y4YEHMs] (PU3UKKM HA YPOBHE CPEIHErO OOIIEro
00pa3oBaHus, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PM3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pusmke BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJIbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00y4YeHHUS;

e cojaepxkaHue yueOHoro npeamera «dusukay 1o rogaM o0ydeHus.

®du3rka Kak Hayka O HamOojiee OONIMX 3aKOHaX NpPHUPOAbI, BbICTyNas B
Ka4yecTBe yueOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIJ B CUCTEMY
3HaHMui 00 okpyxkaromeM mupe. [IkonbHbINA Kype PU3MKN — crucTeMoo0pa3yromui
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE IPOLIECCOB M SIBJICHUM, H3y4aeMbIX XUMUHEH, Ouosoruei,
dbuzmyeckor reorpadueit U actpoHomuei. lcmonb3oBaHME W aKTHUBHOE
npUMeHeHne (U3WYECKUX 3HAHUWA  ONpeAeNsieT XapakTep U pa3BUTHE
pa3sHOOOpAa3HBIX TEXHOJOIMM B c(epe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIyY€HHs] HOBBIX MaTe€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU WM JPYTHX.
W3yueHne (QU3MKM BHOCUT OCHOBHOM BKJaJd B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHbI MHUpa OOydaromuxcs, B (OPMUPOBAHUE YMEHUU HPUMEHATH
Hay4HbIA METOJI IO3HAHUS MPU BBIIOJTHEHUU UMH Y4E€OHBIX UCCIIEIOBAaHUN.

B ocHOBy kypca (u3MKM [ YpOBHS CpEOHEro o0Iero oOpa3oBaHMs
NOJIOKEH PAJ HAEH, KOTOpbIE MOXHO paccMaTpuBaTh KakK MPUHLMUIIBI €ro
OCTPOEHMUSI.



Hoes yenocmnocmu. B COOTBETCTBHM C HEW KypC SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COAECPKUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TAaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qu3myeckux Teopuil. Beaymmum B Kypce sBisieTcs
(opMUpOBaHUE MPEJCTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanoiaraeT HUCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BUTHEM OOIIECTBA, a Takke C¢ MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH U 3KOJOTMUECKUMH MTPOoOIIeMaMHu.

Hoes  npuxnaomnoti  nanpasnennocmu. Kypc ¢u3ukd —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKEHUN
V3YYEHHBIX TEOPUU U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercsi TMOCPEACTBOM BBEJCHUS DJIEMEHTOB
COZICpXKaHMs, TMOCBIIMIEHHBIX SKOJOTHYECKHM TMpobiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXke OOCYKICHHS
po0JIeM palMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXKHEBBIMM JJIEMEHTaMHM Kypca (U3UMKH HAa YpPOBHE CPEAHEro OOIIEero
o0pa3oBaHus SIBISIIOTCS (u3nyeckue Teopuu (popMUpOBAaHUE IMPEACTABICHUIN O
CTPYKTYpE MOCTPOCHHUSI (PUINUYECKON TEOpUH, PO (PyHIaMEHTAIbHbBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX INPEJICTABICHHUSIX O NPHUpPOJE, TpaHULAX
OPUMEHUMOCTH TEOPHUM, [UJIsI ONUCAHUS E€CTECTBEHHO-HAYYHBIX SBJICHUH U
IIPOLIECCORB).

CucTeMHO-1eATeIbHOCTHBIN MOAX0 B Kypce (DU3MKHU peau3yeTcs Mpexkie
BCEro 3a CUET OpPraHu3aluy SKCHEPUMEHTAILHON JEATENbHOCTH 00Yy4arouIuxcs.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme mno (usnke oO0beIUHEHbI B OOLIMH CIUCOK YYEHUYECKHUX
MPaKTHUYECKUX paboT. Briaenenue B yka3aHHOM IMepevHe JTabOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YyYaCTHHUKAMHU
00pa3zoBaTeNbHOTO TMpoIEecca HUCXOAs U3 OCOOCHHOCTEW IUJIAHUPOBAHUSA W
ocHamieHuss kaOunera ¢Qusuku. Ilpm »sTomM oOecneunBaeTcs OBIAJCHHE
OOyYaIOLUMMUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHHUsS], HCCIETOBAHMS
3aBUCUMOCTE (PU3MYECKUX BEJIMYMH W T[IOCTAHOBKY ONBITOB [0 IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHMMaHUE yIENSETCS PEHIEHUI0 Pacuy€THBIX M KaueCTBEHHBIX
3anad. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3ajaHHON (PU3MUECKON MOJIENbIO, TO3BOJISIONINE TPUMEHATh U3YUYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazjesia Kypca, TaKk M HUHTETpUPYd 3HAHUS U3
pasHbIX pa3fesoB. [ KauyecTBEHHBIX 3a/lad MPUOPUTETOM SBIISIIOTCS 3aJlaHUs Ha
OOBSCHEHUE TPOTEKAaHUS (PUIMUECKUX SBICHUM M MPOIECCOB B OKpYKaloleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOMAENU IJisi CHUTYalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECII€UCHHUI0 y4eOHOro mporecca 0a30BbIil ypoBEHb Kypca
(bU3UKHN HA YPOBHE CPEIHETO 00IIero 00pa30BaHUsl JOMKEH U3ydaThCs B YCIOBUSIX
PEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAy4HOro Inukia. B kabunere Puzuku MOMHKHO OBITh
HeoOxoauMoe J1abopaTopHOe OOOpydOBaHUE Ui BBINOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3nKe y4eHWYECKUX MPAKTUYECKHX paboT M JEMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmonHoe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECHeYMBAeT IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX IEMOHCTpAMil IS
WCCIICIOBAaHMUSI  WM3y4aeMbIX SIBJICHUH ©  MPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAITLHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pya0oBaHHE [JIsi YUYEHHMYECKHUX MPAKTUUECKUX pPadboT
dbopMupyetcst B BUAC TEMaTHYECKUX KOMIUJIEKTOB M OOECIeYMBaeTcs B pacuére
OJTHOTO KOMIUJICKTa Ha JBYX OOydJaromuxcs. TeMaTHYeCKue KOMIIICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJE IIU(POBBIX J1A0OpATOPHIl.

OCHOBHBIMH TETISIMH M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe WHTEpeca M CTPEMJICHHS OOYYalOMUXCSd K HAyIHOMY
U3YYCHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHE NMPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (HOpMUPOBAHUE
MCCIIeIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAy4YHOIO MHPOBO33PEHUSI KaK pe3ysbTara H3y4YCHHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKH;

e (QopmupoBanre yMmMeHUW OOBSCHATH SBICHHS C HCIOJH30BAHHEM
bu3MYecKrX 3HAaHUIM 1 HAYYHBIX JOKAa3aTEIbCTB;

e (opmupoBanme MpeacTaBACHUN O posid (GU3UKHA ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHM.

JlocTikeHne ATUX TieNield 00ecIeunBaeTCs pelieHuEM CICIYIOMUX 3a7ad B

poliecce U3y4eHus Kypca PU3MKy Ha YPOBHE CPEAHEro 0011ero 00pa3oBaHus:



e TMpUOOpPETEHHE  CHUCTEMBbl  3HaHMH 00  o0mwMx  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAS MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHHe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE U JJS TPUHATHUSA
MIPAKTUYECKUX PELIEHUN B IOBCEAHEBHOM KU3HU,

e OCBOGHHME CIIOCOOOB pEUIEHUS Pa3TMYHBIX 33Jad C SIBHO 3aJaHHOM
busnyeckoil MoJeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3ianue PU3NYECKON MO, aIeKBaTHOM YCIIOBUSIM 3a/1a4U;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOIILYIO
cpeny;

e OBJAJECHUE METOAAMH CaMOCTOSITEIBHOIO IJIAHUPOBAHMS U IPOBEICHHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAIM3a M HMHTEpIpeTaluu WHGOopMaluu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YIbTaTa;

e CO3JaHUE YCIIOBUW JJISl Pa3BUTUSA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBLHOCTH.

Ha wusydyenue ¢usuku (0a30BBIM YpOBEeHb) Ha YpOBHE CpeaHero oOIlero

oOpa3oBanus orBoautcs: B 10 kimacce — 68 yacos (2 4aca B HEJIENIO).

[Ipennaraemselii B mporpamMme no (DU3UKE IMEpeuyeHb Ja0OPaTOPHBIX U

MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeNaeT BbIOOD
POBEJICHUSI JTA0OPAaTOPHBIX pabOT W ONBITOB C YYETOM HWHJMBHIYATIbHbBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJAEPXAHUE OBYYEHUA

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUSA

®usuka — Hayka o npupone. HaydHble METOIBI IMO3HAHUS OKPYXKAIOIIETO
mupa. Pomp JKcrepuMeHTa W TEOpUM B IMPOLECCE ITO3HAHUA MPUPOJIBI.
DKCnepuMeHT B hU3HKE.

MopnenupoBanue (U3HYECKUX SIBIEHUM U mporeccoB. HayuHble rumotessl.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DPU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb u Mecro ¢u3uku B (HOpMHPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHpA, B IPAKTUYECKOHN JEATEIbHOCTH JHOJEH.

Jlemoncmpayuu

AHanoroBple M UHUQPPOBbIE HIMEPUTENIbHbBIE TPUOOPHI, KOMIIbIOTEPHbIE
JNATYUKH.

Paznea 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBuxkeHrne. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienue, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOpPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOYKM, WX MPOCKIMM HA OCH CHUCTEMBI KOOPAUHAT.
CroxxeHue nepeMeIeHn U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHENHOEe ABWXKeHue. | 'paduxu
3aBUCMMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEepeMelIcHus
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOogHoe najieHue. Y ckopeHrue cBOOOHOTO MaICHHUS.

KpuBosmunerinoe naBuwkeHue. JIBH>KEHHME  MaTepUaJbHOW  TOYKH 10
OKPY>KHOCTH C MOCTOSHHOM MO MOAYJIIO CKOPOCThIO. YTJ0Bas CKOPOCTh, JTMHEWHAs
ckopocTh. [lepron u yacrora obparenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUIAOMETP,
JBU)KEHUE CHAPSJIOB, LICMTHBIC U pEMEHHBIC MEPeIayuH.

Jlemoncmpayuu

Mojenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C MCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Tes B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenve nBMXKEHHsS Tella, OpPOLIEHHOrO MOJA YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOHOTO MaICHUS.

HanpagiieHre cKkOpoCcTH Npu IBUKEHUU 11O OKPY>KHOCTH.



Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpOCTH.

HccnegoBaHne COOTHOUIEHUS MEXAY IYTAMHU, NPOWJICHHBIMU TEJIOM 3a
MOCJIC/IOBATEJIbHBIE paBHbIC TPOMEXKYTKH BPEMEHU TMPU PABHOYCKOPECHHOM
JIBUYKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue IBUKEHUS IAapUKa B BA3KOU KUIAKOCTH.

N3ydyenue nBuxeHus Teiia, OPOIIEHHOT0 TOPU30HTAILHO.

Tema 2. lunamuxa

IIpuaiun  otHocutenbHOcTH  ['aymuess.  IlepBeii 3akoH  HeroToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HproToHa
IUJTL MaTepPUaIbHON TOUKU. Tperui 3akoH HbroTOHA 1151 MaTeprUaIbHbIX TOUECK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kKocMuueckas
CKOPOCTb.

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

Tpenune. Buasl TpeHus (1okosi, CKoyibxxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TPeHUs CKOJIBKEHUS U cujia TpeHus nmokos. Koaddunment tpeHus.
Cuita conpoTHUBJICHUS MPY JBUKEHUU Teja B *KUIKOCTU WIIU Ta3e.

[ToctynarensHOE U BpaliaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOIO TEa.

MOMEHT CHUIIbI OTHOCUTEIBHO OCU BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEA.

TexHnueckue ycTpoWCTBA W MNPAKTUUECKOE MPUMEHEHHE: MOJIIUITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue uHEPIUH.

CpaBHeHUE Macc B3aUMOJICUCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3smepenue cuil.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM MOABEME U TTAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKCHUSI.

VY cnoBust paBHOBecUsl TBEPOTO Tena. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamopHvle pabomuol

N3ydenue nBmxkeHUs: OpycKa Mo HaAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXKHUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.



HccnenoBanne ycinoBUKM paBHOBECHs] TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAaLLCHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuasibHOW TOYKH (Tena), CUCTEMbl MaTepUAbHBIX TOYEK.
NmMnynee cuiabl U U3MEHEHHE HUMITyJIbCa TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

PaGota cunbl. MOIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepualibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTHM.

IToreHumnanbHas DHEpPrusl. [MorenunanpHas DHEPrus YIpyro
nehopMUpOBAaHHOW  TIpyXuHBI.  [loTeHIManbHas  dSHEprus Tena  BOJIM3H
MMOBEPXHOCTH 3E€MJIH.

IToreHManbHble W HENOTECHIMAIbHBIE  CHUIJIBL CBs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJ C HW3MEHEHMEM MEXaHMYECKOM JHEPrUM CHUCTEMBI TEll
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHME: BONOMET, KOMED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs UMITYyJIbCa.

PeaktuBHOE IBUXKEHHUE.

[lepexon moTeHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomul

N3ydenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIbI ¢ UBMEHEHHMEM MEXaHUYECKON SHEepruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. Mosekysipasi pu3nka 1 TEPMOJUHAMUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUl

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU U MX ONBITHOE
obocHoBanue. bpoyHoBckoe naBwxkenue. Huddysus. Xapakrep ABIKECHUA H
B3aMMOJICIICTBUSI YacTUI] BeEHIECTBA. MOIENM CTPOEHUS Ta30B, JKUIKOCTEN H
TBEPIBIX TEJ U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3zmepsl Mosekysl. KonnuecTBo Bemectsa. [locrositnaas ABoranpo.

TerutoBoe paBHOBecue. Temneparypa u e€ usmepenue. Illkana temmneparyp
Leabcus.

Mopnens  uaeanbHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpHHM HAealbHOro rasa. AOCONIOTHAs TeMIeparypa Kak Mepa
CpEIHEN KUHETUYECKOW DHEPIMM TEIUIOBOrO NBMXKEHHMS dYacTtul rasza. [llkama



temrieparyp KenbuHa. ['a3oBbie 3akoHbI. YpaBHeHue MenpeneeBa—Kianeipona.
3akoH JlanbToHa. M30mporiecchl B UI€AIbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mNpeAcTaBiICHUE H30IMPOLIECCOB: HM30TEpPMA, H30XO0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelEeCTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHUIA.

OnbIThl 10 TUPPY3UH )KUAKOCTEN U ra30B.

Monens 6pOyHOBCKOTO ABUKCHHUSI.

Mogens onbita ITepHa.

OnbITHI, JTOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMMO/ICVICTBHSI.

Monens, WuToCTpUpyIolas Npupoay JaBJIECHUsS ra3a Ha CTEHKH COCy/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUSI HJICAJIbHOTO Tasa,
M30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, rabopamophule pabonul

OmnpeneneHre mMacchl BO3/yXa B KJIACCHOW KOMHATE Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY MapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoevl mepmoounamuxu

TepmoauHamuueckass cucrteMa. BHYTpeHHSs dHEPrust TEPMOAUHAMUYECKOU
CUCTEMBI U crioco0bI €€ n3MeHeHus. KomndaecTBo TeminoTel u padbora. BHyTpenHss
SHEpPrusi  OJHOATOMHOrO  HWJEaJbHOTO  raza. Bujasl  Temonepeaayd:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3ITydeHUE. Y AeNbHasi TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI pyU TEIUIONepeaaye.

[lonsitue 00 anuabatHoM mpouecce. llepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenre mepBoro 3aKoHa TEPMOAMHAMUKH K m3omporieccam. [ 'paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMocTh mpo1eccoB B MPUPOJIE.

TennoBble  MammHbl.  [IpuHOMIIBL ~ AEHCTBUS ~ TEIUIOBBIX  MAIUH.
[IpeoOpa3zoBanus sHepruv B TEIJIOBbIX MaimuHax. KosdduuueHt mone3Horo
nerctBus TerioBol Mamubbl. [lukn KapHo u ero ko3uUIMEHT MOJIe3HOro
JENCTBUS. DKOJIOTUYECKHE MPOOJIEMBbI TETLIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA W TMPAKTHUYECKOE MPUMEHEHHE: JBUTATElh
BHYTPEHHET'0 CrOpaHusi, OBITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpEHHEH SHEPruM Tena MpPU COBEPLICHUH PaOOThI: BBLIET
npoOKU W3 OYTBUIKM TOJ JEHCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUACOIEMOHCTPALIMS).

M3meHeHne BHYTpeHHEN SHEPrUM (TeMIIepaTypbl) Teja MpH TeIIonepenaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3[yXa (ONBIT C BO3IYIIHBIM
OTHHUBOM).

Monenu napoBoil TypOuHBI, JBUTATENsl BHYTPEHHETO CTOPaHMsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazosvie nepexoovt

[TapooOpa3oBanue n koHaeHcarus. Vcnapenune u kumenune. AOCOMIOTHAS U
OTHOCHUTEJbHAsI BJIAXKHOCTb BO3JyXa. HacellieHHbI mnap. YaenpHas TEIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe Tteno. Kpucranmnmueckue n amopgHsie Tesa. AHU30TPOINHSI CBOICTB
kpuctawioB. JXuakue kpuctamwisl. CoBpeMeHHble MaTepuaiibl. llnaBienue wu
KpUcTalu3anus. Y AesbHas Teriora masieHus. Cyoimmanus.

VYpaBHeHHE TEIIOBOro OajaHca.

TexHuyeckue ycTpoiiCTBA M NPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIIOIMH NOJY4YE€HUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX MapOB.

Kunenue npu noHWXKE€HHOM JIaBJICHUU.

CriocoObI n3MepeHus BIaXKHOCTH.

HaGmronennie HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTIO BEIIECTRA.

JleMoHCTpanust KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, r1abopamopHvie pabomsi

N3mepeHne OTHOCUTENIBHOM BIIaXXHOCTH BO3AyXa.

Paznen 4. diaekTpoanHaMuKa
Tema 1. dnexmpocmamuxa

OneKkTpu3anus Tel. OJEKTpUYecKuid 3apsi. [IBa Bula SIEKTPUYECKHUX
3apsAnoB. [IpOBOJHUKM, OUAAEKTPUKU W MOIYNPOBOAHUKH. 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3aps/a.

B3anmoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3IEKTPUUECKHN 3aps/I.
Onektpuueckoe rmone. Hampsok€HHOCTH — dyiekTpuueckoro moid.  I[IpuHiun
CYNEPNO3ULAN DJICKTPUUYECKUX TMOJIeH. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.



PaGora cunm  anekrpocrarmyeckoro  mois.  [lorenuman.  PasHocThb
NOTeHUUANOB. IIpOBOMHUKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlnanexTpuyeckast MPOHUIAEMOCTb.

OnexkTpo€MKOoCTh. KoHaeHcaTop. DIIEKTPOEMKOCTD IIOCKOTO KOHAECHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOoPa.

TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
AJIIEKTPOMETP, JJIEKTPOCTaTUYECKash 3allUTa, 3a3eMJICHUE 3JIEKTPOnpudopoB,
KOHJICHCATOP, KONMPOBAJIbHBIN aImnapar, CTPyWHBIM OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII IEUCTBUS JIEKTPOMETPA.

B3anmopenicTBue HaA3JIEKTPU30BAHHBIX TE.

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B DNEKTPOCTATHUECKOM ITOJIE.

DneKkTpocTaTuyecKast 3amuTa.

JINBIEKTPUKH B DIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOU[aJH
IJTACTUH, PACCTOSIHUSA MEXAY HUMU U JUIIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenue a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DONEKTPUYECKUI TOK. YCIOBUS CYHIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsxenne. 3akon OMa i1 y4acTKa LETH.

DNEKTPUYECKOE COINPOTUBJICHHUE. Y IEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBarenbHOE, NapAILIETBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jhxoyms—Jlenma. MourHOCTb
AJIEKTPUYECKOTO TOKA.

DNEKTPOABMKYIIAsl CHUJIa U BHYTPEHHEE CONPOTHBIICHUE MCTOYHHUKA TOKA.
3akoH Oma aJis1 OJIHOM (3aMKHYTO#) 3JIeKTpuuecKkoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAss  MOPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIPOTHUBJICHHS] METAIIOB OT TeMIiepaTypbl. CBEPXIIPOBOIUMOCTb.

DnexkTpu4ecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

IlonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJUMOCTD
MOJIypOBOAHUKOB. CBolicTBa p—n-nepexoa. [oynpoBogHUKOBBIE TPHUOOPBI.

ONEeKTpUYeCKuid TOK B pacTBOpaXx M paciulaBax  3JIEKTPOJIMTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALMA. DIEKTPOJIN3S.

DJIEKTpUUYECKUi TOK B ra3zax. (CamMOCTOSITENIbHBIN M HECAMOCTOSATEIIbHBIN
pazpsaa. Monuus. [nazma.



TexHuyeckne ycTpoWCTBAa M IPAKTHYECKOE IIPUMEHEHHE: aMIIepMeTp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA JAUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIM U0, TaJbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuibl TOKa U HAIIPSKEHHUSL.

3aBUCUMOCTb COIIPOTUBIICHUS LHJIUHAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHaa.

CMmelaHHOE COeJUHEHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHHe BIEKTPOABIKYHIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHHS] METAJJIOB OT TEMIIEPATYPBHI.

[IpOBOAMMOCTB JIEKTPOIIUTOB.

HckpoBon pa3psa 1 IpOBOAUMOCTB BO3AYyXa.

OnHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nrabopamophuie pabonvl

N3ydyeHne CMEMIaHHOTO COEAMHEHUST PE3UCTOPOB.

M3MepeHne 31€KTPOABHXKYIIEN CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBIICHHUS.

Ha6mroienue amexkTpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIEeCTBISIETCS C
Y4ETOM COZIEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAy4HOIO
NO3HAHUS: SIBICHUE, HAy4yHbIM (akT, runores3a, (u3nyueckas BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOICHNE, IKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHWe CHUCTEMbl ypaBHEHUH, JHMHEWHas (QyHKIHS,
napabosia, runep0Oosna, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPAUHAT, CJIO0KEHUE BEKTOPOB.

buonocusn: mexannueckoe IBWKEHUE B JKUBOW mpupoze, nuddysus, ocMoc,
TETUIOOOMEH KUBBIX OPTaHU3MOB (BHBI TEIUIONEPEIaUH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B )KUBOW MPUPOJE.

Xumusi: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEIN, JKUIKOCTEH H
ra3oB, 3JIEKTPUYECKHE CBOWMCTBA METAJJIOB, BJIEKTPOJUTHUYECKAS TUCCOLIMALIMS,
raJlbBaHUKa.

l'eoepaghus: BNaxXHOCTh BO3/lyXa, BETPBI, OapOMETpP, TEPMOMETD.



Texnonozus: npeoOpa3oBaHUE JBUKEHUI C HCIONB30BAHUEM MEXAHU3MOB,
y4€T TpEHHUs B TEXHUKE, MOMIIUIIHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHMS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET U JPyrue), ABUTATENb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJAMJIBHUK, KOHJUIIUOHEP, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTUYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHAIPEBATEIbHBIE npuOopHL,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TaJIbBAaHUKA.

IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenune ydyebHoro mpeamera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIIETro
oOpazoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTh JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEILHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PEe3yNIbTaThl OCBOEHUSI yueOHOTO npeameTa «Pu3nKa» JOIKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAULIMOHHBIM LEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONBITA U ONbITA AEATEIBHOCTH B IMPOLIECCE Peaju3alid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIIbHOW JESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN TO3UIIUN 00YJaIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOro 00IIEeCTBa;

NPUHATHE  TPAAWIIMOHHBIX  OOIEYEIIOBEYECKUX T'YMAHUCTUYECKUX W
JEMOKPAaTUYECKUX EHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B MHTEPECAX TPaXTAHCKOIO
o011ecTBa, y4aCTBOBAaTh B CaMOYIIPaBICHUN B 00pa30BaTeIbHOM OpraHu3alliig;

YMEHHUE B3aUMOJIEUCTBOBATh C COUUAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKITUSAMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTB K TYMAaHUTapPHOMN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTpUOTHYECKOT 0 BOCTIUTAHNS:

c(hOpMUPOBAHHOCTH POCCHICKON TPaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHUUCKUX YUEHBIX B 007aCTH (DM3UKU U TEXHUKU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTHUPYSACh Ha MOPAJIbLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTUA YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOWYHUBOTO Oy VIIETO;

4) 3cTeTHYECKOr0o BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymiero Gu3nIecKoi HayKe;

S) Tpya0BOro BOCIIUTAHMS:

WHTEpPEC K pa3MyHbIM cdepaM NpoPecCHOHAIBHON ACSITEIBHOCTA, B TOM
YHCIIe CBSI3aHHBIM C (DU3UKON U TEXHUKOW, yMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccun v peann3oBbIBaTh COOCTBEHHbBIE KU3HEHHbIE TUIAHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPa30BaHUIO B 00JIACTH
(bU3HUKY HA TPOTSKEHUU BCEH KU3HH;

6) PKOJIOrH4eCcKOro BOCIIUTaHUS:

chOpPMUPOBAHHOCTh IKOJOTUYECKONW KYJIBTYPhl, OCO3HAHHE TJI00ATLHOTO
XapakTepa HKOJIOTHYECKUX MPodIIeM;

IJTAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUI B OKPY’KAIOIIEH Cpeie HA OCHOBE
3HAHMS 11eJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA,

pacIIMpEHUE OIbITa JACATEILHOCTH JKOJIOTMYECKOW HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'O NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NIECKON HAYKH;

OCO3HAHWE I[EHHOCTH HAy4YHOW JesATEeTbHOCTH, TOTOBHOCTH B IIpollecce
U3y4eHUS  (UBUKU  OCYIIECTBJISITH  MPOEKTHYHO U HCCIENOBATEIHCKYIO
NeSITENHbHOCTh WHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Ba3oBble Jornueckue 1eMcTBUA:
CaMOCTOSITEIbHO  (DOPMYJIMPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENECIATh LEIU JEITEIbHOCTH, 3a7aBaTh IApaMeTpbl U KPUTECPUH UX
JIOCTHKCHMUS;
BBISIBJIAITh  3aKOHOMEPHOCTM M IPOTHUBOPEYHMS B  PacCMATPUBACMBIX
(bU3UYECKUX SBJICHUSX;



pa3pabaThiBaTh IUIaH PELIECHUS MPOOJIEMBbI C Y4ETOM aHAJIM3a UMEIOLIUXCS
MaTEpPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAUHUPOBATb M  BBINOJHATH pabOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIUJICHUE TP PEIICHNH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciienoBarejbCcKue AeiCTBHA:

BJIa/IETh HAyYHOHM TEPMHUHOJIOTMEN, KIFOUYEBBIMH MOHATHUSMHU M METOIAMH
(bu3nyuecKol HayKu;

BJIaJIeTh HaBbIKAMH Y4€OHO-HCCIIEI0BATENIbCKON U MPOEKTHOM J1€SITeTbHOCTH
B 001acTu (hU3HUKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIIECHUs 3a1ad (PU3NYECKOrO COACPIKAHUS, MPUMEHEHHIO DPa3IU4HbIX
METO/I0B [T03HAHUS;

BJIAJETh BHJAMH JCATEIBHOCTH IO IIOJYYEHMIO HOBOI'O 3HAHMS, €ro
MHTEPIIpEeTallii, MPeoOpa3OoBaHUI0O M TPHUMEHEHUI0O B PA3JIMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YHUCJE MIPH CO3JaHUH YU€OHBIX MPOEKTOB B 00J1aCTH (PU3NKH;

BBISBIIATh IIPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJM3UpPOBATh 3a/1ady,
BBIIBUTATh TUINOTE3y €€ pEIIeHMs, HAXOIWUTb apryMEHThI JUIsl JTOKa3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAIM3UPOBATH IOJYYEHHbIE B XOJA€ pEUICHUS 3aJaud  pPe3yJbTaThl,
KPUTUYECKN OLICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (GOPMYIMPOBATH COOCTBEHHBbIE 3a7aud B 00pa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHCIIE TIPU U3Y4YEeHUU PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYAaI[UsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B TPAKTUYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE TTOJIXOIbI U PELIEHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHMUS.

Pa6ora ¢ undopmanueii:

BJIaJIETh HABBIKAMH TMONy4eHUS HHPOpMAMK (HPU3MUECKOTO COACPNKAHUS U3
UCTOYHUKOB pPAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh IIOWUCK, AHAJIN3,
CUCTEMATU3aLUI0 W HHTEPIPETALNI0 HHPOPMALMK PAa3IUYHBIX BUAOB U (Popm
IPEJICTABIICHUS;

OLIEHMBATh JIOCTOBEPHOCTh UH(POPMALUU;

UCIIOJIb30BaTh  CpeACTBA HMH(MOPMAIIMOHHBIX W KOMMYHUKAI[MOHHBIX
TEXHOJIOTMI B PEUIEHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX



3aJa4 ¢ COONIIOJIeHUEM TpeOOBaHWN JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, PECYypCOCOEpPEeKEHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3WYECKOTO COJIEpKaHUS B PA3IUYHBIX (opMmaTax ¢
y4€TOM Ha3HauYCHHsI HH(OOPMAIIMH U TIEJIEBON ayJIUTOPHH, BEIOWPAs ONITUMAIIbHYIO
dbopMy npeaCcTaBIeHUS U BU3yaTU3aIl1H.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM W BO BHE-ypOUHOU
NEesITENbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W CcMAr4arhb
KOH(DJIUKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUSA C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U WHIWBHUAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTUKY U METOJbl COBMECTHBIX JAECUCTBUN € y4€TOM OOIIMX
MUHTEPECOB U BO3MOXKHOCTEN Ka)I0I0 YWICHA KOJIJIEKTUBA;

NpUHUMATh 1I€JIM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATH JIEUCTBHUS N0 €€ JOCTH)KCHHMIO: COCTAaBJISITH IUJIaH JIEWCTBUIA,
pacnpenensaTh poiad ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YyJIbTaThl
COBMECTHOU PadOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KAXKIONO Y4YaCTHUKA KOMAaHIbl B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHHBAThb HWJEW C TIO3ULIHA HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUUECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUsIX, IPOSBIISITH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpcalbHbIe YUeOHbIe 1eiiCcTBUS
Camoopranuszanmus:

CaMOCTOSITEJIbHO OCYLIECTBIISITh MMO3HABATEIBHYIO JEATEIbHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHH, BBISABIATH MPOOJEMBbI, CTaBUTb U (HOPMYIHPOBATH
COOCTBEHHBIC 3a]a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIIEHUS PACUETHBIX M KAaYECTBEHHBIX
3aJa4, IJIaH BBIOJIHEHUS IPAKTUYECKON paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHHI;

J1aBaTh OLICHKY HOBBIM CUTYALIMSIM;

paciupsATh paMKHl Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;



JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaThb Ha cedd
OTBETCTBEHHOCTb 34 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUA B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIUOHAJILHbIA MHTEJLJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHM  TIO3HABATEIHHOM  pEPIEKCHU  KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUA UM MBICIUTEIBHBIX MPOLECCOB, WX pPE3yJbTaTOB U
OCHOBaHU;

UCITOJIb30BaTh MPUEMBI peIICKCUU IS OIEHKH CUTYaIllH, BEIOOpa BEPHOTO
peuieHus;

YMETh OLIEHUBATh PUCKHM W CBOCBPEMEHHO MPUHUMATh PEIICHUS MO0 UX
CHUKEHHIO;

MPUHUMAaTh MOTUBBI W apPryMEHTHl JPYTUX TMpPU aHAJIU3€ PE3YyIbTAaTOB
JEATENbHOCTH,

MpPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAJIU3€ Pe3yIbTaTOB
NEATENbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIMOKHU.

B mpouecce QoCTHKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMMBI
no (¢u3MKe I YPOBHS CpEIHEro oOIero oO0pa3oBaHUS Y OOYJarOIIUXCS
COBEPILICHCTBYETCS AMOLIMOHALHBIN MHTEIIEKT, MpeIoaratommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKIIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON dMOIMOHAIBHON ChEpHI,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOUIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMIOBEICHHWE, CIOCOOHOCTh aJanTUPOBAaThCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JCHCTBOBATH MCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh TOHUMATh SMOLIMOHAILHOE COCTOSTHUE
JIPYTHX, YYUTBIBATH €ro TMpPHU OCYIISCTBICHUU OOIIEHUS, CIHOCOOHOCTh K
COYYBCTBHIO U CONEPEKNBAHMUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOUAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATh UHTEPEC U pa3periaTh KOHMOIUKTHI.



INPEAMETHBIE PE3YJIbTATBI

K konny obyudenuss B 10 kjaacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (U3MKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHUHbI MUpPA, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIFOJEH;

VUUTHIBATh TPAHULIBl TMPUMEHEHUS U3YyYEHHBIX (PU3NUECKUX MOJIETIEeH:
MaTepualibHas TOYKa, HHEePIUaIbHAs CUCTeMa OTCuéra, a0COMIOTHO TBEPAOE TEIO,
UJICAIbHBIA T'a3, MOAECINA CTPOCHUS Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUCYHBIN
AICKTPUUECKUH 3apsijl MPU pelieHun (PU3NIeCcKux 3ajad;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOCHHMS BEIECTBA U
JJIEKTPOJUHAMUKHA:  PABHOMEPHOE H  PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJCHUE TeJ, ABUKEHUE IO OKPYXKHOCTH, WHEpPIUS,
B3anMoJielcTBre Tell, nuddy3us, OPOYHOBCKOE TBIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TEJl, UBMEHEHHE 00BbEMA TeJI MPU HArpeBaHUU (OXJIAXKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHICHCALUs, IUIABJICHUE, KPUCTAIUIM3alUsl, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, MTOBBILICHUE JTABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyle, CBsI3b MEXIYy IlapaMeTpaMu COCTOSHHMs Ta3a B H30Ipoleccax,
BJIEKTPU3ALIMS TEJI, B3AUMOACHCTBUE 3aPAJIOB;

ONKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCIOJIb3Ys (U3MUECKHE BETUYHHBI:
KOOpAWHATA, NyTh, IEPEMELICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHUIa,
UMIYJbC Teja, KUHETUYECKasi SHEPrusi, MOTCHIIMAIbHAS YHEPrus, MEXaHU4yecKas
paboTa, MexaHW4YecKas MOIIHOCTh; TPHU ONUCAHWW TIPABWIBHO TPAKTOBATh
(GU3UYECKUI CMBICT HCHOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W EAUHUIIHI,
HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYI0 BEIIUUHUHY C JAPYTUMH
BEJINYNHAMU;

ONUCHIBATh H3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3ys (M3WYECKUE BEIMYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpeIHss
KHMHETUYECKAsi YHEPTUsl XaOTUUYECKOrO JABUYKEHHS MOJIEKYJI, CpEIHEKBAApAaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPECHHsISI SHEprus, pabora rasa,
KO (PHUIIMEHT TMONEe3HOTO JEWCTBHUSI TEIJIOBOTO JBUTATENS; TIPH  OMHCAHUHU
IPAaBWIBHO TPAaKTOBaTh (PU3WYECKUM CMBICT HCIOJNb3YEMBIX BEJIMYUH, UX
0003HAUCHUSI U CIWHUIIBI, HaXOAUTh (QOPMYJIbI, CBS3bIBAIOLIME JTAHHYIO
(bu3MYECKyI0 BEIMYUHY C IPYTUMU BETUUMHAM;

OMUCHIBATh U3YYEHHBIC JJICKTPUUECKHNE CBOMCTBA BEILIECTBA U JICKTPUUECKHUE
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UYECKUE BEIMYMHBL: AJIEKTPUUECKHUUN 3apsl,
3JIEKTPUYECKOE TOJIE, HANPSXKEHHOCTD IT0JIs, MOTEHIMAJ, Pa3HOCTh ITOTEHIINAJIOB;
OpyU OMUCAHWU TPABUIBLHO TPAKTOBaTh (PU3UUECKUN CMBICT MCIOJIb3yEMBbIX



BEIMYMH, MX OOO3HAYEHUs M EIUHMIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIHE
JTAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BETMYUHAMU;

aHAIM3UPOBATh (PU3UYECKUE MPOIECCHl U SIBICHUS, UCIONB3YS (PU3MUECKUE
3aKOHBI U MPUHIHUINBL: 3aKOH BceMupHoro tarorenus, I, Il u III 3akonsr HeroToHa,
3aKOH COXPAHCHHUSI MEXaHMYECKOM DSHEPruM, 3aKOH COXPAHEHUS HMITYJIbCA,
OPUHLUIN CYNEPIO3UIMU CUJI, TPUHLHUI PABHONPABUS WHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJEKYJSIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEH KMHETUYECKOW SHEPrUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COIOTHOM TeMIIepaTypoil, IEPBBIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHCHHUS
3JIEKTPUYECKOr0 3apsAna, 3akoH KylioHa, mpu 3TOM pas3iauyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €T0 MATEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLHUIBI JCHCTBUS MAaIIWH, M[PUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIIOBUS MX OE30MaCHOTO MCIOJIH30BAHHS B
MOBCEHEBHOW JKU3HU,

BBITIONTHATH DKCIIEPUMEHTHI 110 HCCIICOBAHUI0 (U3UYECKUX SIBICHUH W
MPOILIECCOB C HCIOJIb30BAaHUEM IMIPSIMBIX M KOCBEHHBIX W3MEPEHUM, MPU STOM
dbopMmynupoBaTh mpoOJieMy/3ajadyy W THUIOTE3y Yy4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OIBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIATh MPSIMbIE U KOCBEHHbIC U3MEPEHUST (DU3NUECKUX BEIMYMH, MPU
ATOM BBIOMpATh ONTHUMAJBHBIN CHOCOO HM3MEPEHHS M HMCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPETHOCTEN NU3MEPEHNUI;

HCCIeAOBaTh  3aBUCUMOCTH  MEXAYy  (U3MYECKUMH  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
dbuKCcupoBaTh Pe3yJabTAaThl TMOJIYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B
BUJIE TAOIUIT U TPa(HUKOB, A€TaTh BEIBOJIBI IO PE3yiIbTaTaM MCCIICIOBAHUS;

co0irofaTh mpaBuiia 0€30MAaCHOTO TPyAa MPH MPOBEICHUH WCCIICIOBAHHUN B
pamMKax y4yeOHOro HSKCIEePUMEHTa, Yy4eOHO-MCCIIEOBATENbCKOM W MPOEKTHOU
JESITENTPHOCTH C HCIIONB30BAHUEM H3MEPHUTENLHBIX YCTPOUCTB U J1a0OpaTopHOTO
000py10BaHHUS;

pemaTh pacy€THbIE 33JaYd C SIBHO 3aJaHHOM (U3NYECKON MOJEINbIo,
MCIONIb3Ys (PM3MUYECKHE 3aKOHBI U MPUHIIAIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aa9H
BbIOMpATh (DU3MYECKYIO MOJIENb, BBIICIATh (PU3MUYECKHE BETUYUHBI U (POPMYIIBI,
HEOoOXOoauMbIE i €€ pEIlCHUs, MPOBOAUTh PACUYEThl U OICHUBATH PEATbHOCTh
MOJIYYEHHOTO 3HaUYCHUS (PU3UUECKON BEITUUNHBL

peniaTh KaYeCTBEHHBIC 33]]a4U: BBICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUUBYIO
LETOYKY PACCYXKJICHUH C ONMOPOW HA HW3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKHEe SBICHUS,



UCIOJb30BaTh  MpPU  PELIEHUMM  y4eOHBIX  3aJad  COBpPEMEHHbBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JIs MMOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIH
U MPEACTABICHUS YYE€OHON U HAYYHO-TOMYJISIPHOU MH(POPMALUU, TOTYYEHHOU M3
pa3INYHBIX KICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh MOTYyYaeMyI0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOUIEro MHpa, B pa3BUTHE
TEXHUKU YU TEXHOJOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHusi 6€30MacHOCTH Mpu 0OpallleHuu ¢ MpuOopaMu U TEXHUY ECKUMHU
yCTPOIMCTBaMU, JUIsl COXpPAHEHUS 310POBbSl U COOJIOACHUS HOPM DKOJIOIMYECKOTO
IIOBEJICHUSL B OKPYXKAIOIIEN CPENE;

paboTath B TpyMIE C BBHIIOJIHEHUEM pA3IUYHBIX COIHAIBHBIX POJIEH,
IUIAaHUPOBaTh pPa0bOTy TpYIIbI, PAUUOHAIBHO pPACIpEeAessiTh OO0SI3aHHOCTH MU
IJIJAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, aJ€KBATHO OLICHUBATh
BKJIa/1 K&KJIOTO U3 YYACTHUKOB I'PYIIBI B PEHIEHHE pacCMaTpruBaeMoil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

KosmuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uupoBbIe
Ne i/ P KonrTpoabnbie | IIpakTHyeckue (mupp )
NporpamMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PUZUKA U METObI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®du3nkKa U METOIbl HAYYHOT'O MTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pasnea 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorera [IOK
https://m.edsoo.ru/7f41bf72
29 JnHamika 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHEHHUS B MEXaHHUKE 6 1 1 brmmorexa [IOK
https://m.edsoo.ru/7f41bf72
Htoro no pasaeny 18
Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUS BEIIeCTBa. 5 bubmuotexa [JOK

da30BbIE MTEPEXOJIbI

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



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

Uroro no pazneny 24

Paznen 4. JIEKTPOANHAMUKA
4.1 DneKTpocTaTuKa 10 bubmorexa [OK

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

49 [TocrosiHHbIN 2neKTpUYecKhii TOK. Toku B 12 bubmotexa [JOK

) pa3iIMYHBIX cpenax https://m.edsoo.ru/7f41bf72

Wroro no pazneny 22

Pe3zepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

Kosn4yecTBo 4yacoB DJIeKTPOHHbBIE
[
J:;-n Tema ypoxa Bcero Konrpoarupie | Mpakruyeckne i[:;?ennﬂ zgg)a[;?)l;:fenbﬂme
padoThI padoThI pecypesI
®u3uka — HayKa O PUPOJIE.

| Hayunsle MeTonbI MO3HAHUSA | bubmmorexa LIOK
OKpyXkaro1ero Mupa. TexHuka https://m.edsoo.ru/ff0c32e2
0€e3011acHOCTH.

Poins 1 MecTo pu3uku B

) (bOopMHUPOBAHUU COBPEMEHHOM | bubmmorexa [IOK
HAy4YHOW KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JAEATEIBHOCTH JIFOJEN
MexaHnueckoe IBUKEHHUE.

3 OTHOCUTEIIBHOCTh MEXaHUUYECKOTO | bu6mmoreka [JOK
nsuxeHus. [lepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NIpsIMONTMHETHOE | bubmmorexa [IOK
JOBWXKEHHUEC https://m.edsoo0.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOJIMHENHOE | bubmuorexa LIOK
JIBUKECHHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najieHue. Y CKOpeHHE | bubmoteka [JOK
CBOOOIHOIr 0 NajacHus https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BHKEHUE.

7 JIBr>xeHre MaTepHaIbHON TOYKH I10 1 butmmorexa [IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



https://m.edsoo.ru/ff0c32e2
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[Tpunuun otHocuTenpHOCTU [anuies.

Touku. Teopema 00 U3MEHEHUH
KMHETUY €CKOW SHEPIruu

8 Hnepnua € CHCTEMEBI OTCcUeTa bubmorexa [OK
HEpLHUAJIbHbIE CUCTEMBI OTCYETA.
pH . https://m.edsoo.ru/ffOc3be8
ITepssiii 3akoH HeroTOHA
Macca Tena. Cuina. [Tpuaiun
. bubmotexa [JOK
9 cynepno3uuuu cui. Bropoii 3akoH
. https://m.edsoo.ru/ffOc3be8
HproToHa 15151 MaTepUaIbHON TOYKH

10 Tperuii 3axoH HeroToHa 11 bubmmoreka LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOro tarorenus. Cuina

bu6mmoreka [JOK
11 TsoKecTd. [lepBast kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

1 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmotexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadbduuent tpeHus.

13 Cuna cin OTI/IBJIeI-(IbI/Iq:I npu ILBI/I)I:(GHI/II/I buGmrorexa IIOK

P P https://m.edsoo.nu/ff0c3£76
TeJa B )KUJKOCTU UJTH Tras3e
[TocTynarensHOE U BpamaTeabHOe

14 JBIDKEHUE a0COJIIOTHO TBEPAOTO Tea. bu6mmoreka [JOK
MomenT cuitbl. [11e4o cunbl. Y crnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOrO TEa
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMBbI MaTEpUAJIbHBIX TOUEK. bubmuorexa [IOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
PaGoTa 1 MOIIIHOCTB CHUJIBI.

16 Kunernueckas sHeprus MaTepualbHONW bubmuorexa IIOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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17

IToreHumanbHas SHEPrusl.
[lorenuuanbHas 3HEPrust ynpyro
neOpMUPOBAHHOM MTPYKUHBI.
[TorentmanbHas SHEPrUs Tena BOIU3H
MOBEPXHOCTH 3eMJIU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc461a

18

[ToreHnmanbHbIe U HEMOTEHIIUAJIbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPIrUu CUCTEMBI Tell.
3aKOH COXpaHEHUs MEXaHUUYECKON
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabora Ne 1
«HccnenoBanue cBA3M pabOTHI CUITBI C
H3MEHEHHEM MEXaHHYECKOU OHCPruun
TeJa Ha MIPUMEPE PACTSKCHHS
PE3UHOBOT'0 KTy Ta»

20

Kontponenas pabora Ne 1 o teme
«Kunematuka. JlnHaMuka. 3aKOHbI
COXpaHEHUsI B MEXaHUKE

bubmioreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE ITOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U
B3aMOJCHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus Ta3oB, KUIAKOCTEN
Y TBEPABIX TEIN

23

Macca monekyn. KonnuectBo
Bemiectna. [locrosinnas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usmepenue. lllkana remneparyp
Lenbcus

Uneanpubni raz B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 CpeIHEN KMHETUYECKOW SHEPTUU bubmuotexa [JOK
JIBUKECHUS MOJIEKYJI. Y paBHEHUE https:/m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akon JlanpToHA. I'a30BBIC 3aKOHBI
JlabopaTtopnas pabora Ne 2
)3 «HccnenqoBanue 3aBUCIMOCTH MEXKTY
napamMeTpaMu COCTOSTHUS
pPa3peKEHHOr 0 raza
29 N3onporecchl B Wi€albHOM ra3e U uxX bu6mmoreka [JOK
rpadudeckoe IpeacTaBiIeHue https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus
TEPMOJIMHAMHYECKON CHCTEMBI 1
crocoObI e€ n3meneHus. Konnaectro bu6mmoreka [JOK
30 TEIJIOTHI ¥ padoTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO H/I€aJIbHOTO
rasza
31 Buael Terionepenauun Bubmiorexa IOK
https://m.edsoo.ru/ff0c5¢c36
VaenpHas TEMIOEMKOCTh BELIECTBA.
32 KonunuecTtBo TennoTs! npu butmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
tenjomnepenavye. AnuadaTHbIN mporecc
13 IlepBblii 3aKOH TEPMOJMHAMUKH U €TO bubmuotexa [JOK

MNPUMCHCHUC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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HeoGpaTtumocTs nporieccoB B

34 npupojie. Bropoii 3akon bu6mmorexa [IOK
pUpOe. P https://m.edso0.ru/ff0c6230
TePMOJIUHAMUKHI
35 [Tpunamun peicrBus u KI1/] Tennosoi bu6moreka [JOK
MAaIIIUHbI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapuo u ero KI1J]
37 DKonorudeckue mpooaeMbl
TEMJIOPHEPT €TUKU
13 O6o0maromuii ypok «MouiekymnsipHas bubmuorexa [IOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbsHas padora Ne 2 o Teme
bu6mmoreka [JOK
39 «MonekynsapHas ¢usnka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpa3oBaHue U KOH/I€HCaLIUS. bubmuoreka LIOK
Hcnapenue u kunexHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3/yXa. HachimeHHbIH bubmorexa [OK
AR, TACHI https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammmueckue u
42 aMop(Hble Tena. AHU30TPONUS bu6mmorexa IIOK
CBOMCTB KpUCTaJLIOB. XKuakue https://m.edsoo.ru/ff0c6510
kpuctamibl. CoBpeMeHHbIE MaTEpUalbl
[InaBriieHue U KpUCTAILIIU3AIUA.
bu6mmnoreka [JOK
43 VYenpHadg TEILUIOTA IIJIABJICHUS.
https://m.edsoo.ru/ff0c6708
CyOimmManus
b K
44 VYpaBHEHME TEIIOBOTO Oananca nommorexa 1O
https://m.edsoo.ru/ff0c6820
45 DJIeKTpHU3aIus TeJl. DIEKTPUUECKUI bubmoteka IJOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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3apsf. J{Ba BUJa 3JIEKTPUYECKUX
3aps10B

https://m.edsoo.ru/ff0c6bcc

[IpoBOAHUKH, TUIIIEKTPUKH U

bu6moreka [JOK

46 MOJYNPOBOAHUKHU. 3aKOH COXPaHEHUS
https://m.edsoo.ru/ffOc6bec
AIEKTPUYECKOT 0 3apsia
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kyiona. TodeuHblil 3J1€KTPUY ECKU brbmorexa OK
4 ‘ P https://m.edsoo.ru/ffO0c6ced
3apsn
Hanpsik€HHOCTD 31EKTPUYECKOTO
43 nonst. [TpuHuun cyneprno3unuu bubmmorexa [IOK
3JIEKTPUYECKUX Toen. JInHum https://m.edsoo.ru/ff0c6df2
HANPSAKEHHOCTH
PaGoTa cuit aekTpocTaTHYeCcKOoro
bu6mmoreka [JOK
49 nosist. [lorennuman. Pasnocts
https://m.edsoo.ru/ff0c6£00
MOTEHIIHAJIOB
[IpoBOIHUKH U TUATIEKTPUKHU B
50 3JIp€KT OCTaTHUYECKOM HOI:.:IG bubmmorera [IOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpruueckas MpOHUIIAEMOCTh
bubmioreka [IOK
51 OnekrpoémkocTs. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTh IIJIOCKOT0
bu6mmoreka [JOK
52 KOHJIEHCAaTOpa. DHEPrus 3apspKeHHOT O
https://m.edsoo.ru/ff0c72c0
KOHJIEHcaTopa
JlabopaTopnas pabora Ne 3
53 "U3MepeHne 31eKTpoEMKOCTH
KOHJIeHcaTopa"
54 [TpuHUMO AEHCTBUS U IPUMEHEHU E

KOHACHCATOPOB, KOIIKUPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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ammapara, CTpyHHOro puHTEpA.
DNeKTpoCcTaTUY ecKas 3aIluTa.
3a3emiieHuE IEKTPOIIPHUOOPOB

55

DIIEKTPUYECKUN TOK, YCIIOBHUS €TO
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conportusnenue. 3akoH OMa st
ydacTKa Lenu

56

[TocnenoBarenbHOE, NapaiesibHOE,
CMEILIaHHOE COeIMHEHUE
npoBOHUKOB. JlabopaTopHas paboTa
Ne 4 «A3y4yenue cmemanHoro
COEIMHEHUS PE3UCTOPOBY

bubmioreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaGoTa 1 MOIIHOCTH 3IIEKTPHUECKOTO
Toka. 3akoH [xoynsa-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /1715 TOJTHOM (3aMKHYTOM)
annekTprueckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora Ne
5 «M3mepenne DJIC nctouHuka ToKa U
€ro BHYTPEHHEr 0 COMPOTUBIICHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas MPOBOJUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCHMOCTh
COMPOTUBJICHHS] METAJJIOB OT
TemnepaTypbl. CBEpXIPOBOIUMOCTD

60

DIIEKTPUYECKUN TOK B BAKyYME.
CBoliCTBa 3JIEKTPOHHBIX ITy4YKOB

61

[ToxynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeECHas MpoBOAUMOCTb. CBoMCTBa
p—n-nepexona. I[1omynmpoBoJHUKOBBIE

bubmioreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

npubOopsI
DNIEKTPUYECKU TOK B pacTBOpax U

2 pacriyiaBax 3JeKTPOJIUTOB. | bu6mmoreka LIOK
DJIEKTPOJIMTHYECKAS TUCCOLIMAIS. https://m.edsoo.ru/ff0c82ba
DneKkTponus
DNEeKTPUYECKUN TOK B razax.

63 CamMocCTOsTEeIbHBIN 1 | bu6moreka [JOK
HECAMOCTOATENBHBIN pa3pan. MonHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DJexkTpudecKkue npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE | bubmmorexa LIOK
npumeHenue. [TpaBuna TexHuku https://m.edsoo.ru/ffO0c86fc
0e3omacHoCTH

65 O06o0maromuii ypok 1 bubmotexa [JOK
«OJIEKTPOAMHAMUKA) https://m.edsoo.ru/ff0c88be
KontponsHas padora Ne 3 o teme

66 «QnektpocTatuka. [locTosHHBIN | bubmorexa LIOK
3JIEKTPUYECKHN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeaax»
PesepsHusblit ypok. KoHTpoONIBHAA

67 paboTa Ne 4 o Teme 1 bu6amorexa [IOK

https://m.edsoo.ru/ff0c8c56

"OnekTponuHaMuka"

68 PesepBHbIii ypok. O000marmmi ypok | bubmuorexa [IOK
no reMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI V151 YYHEHUKA

e ®uzuka, 10 kmacc/ Mskumes I'.4., byxoBues b.b., Corckuit H.H. nox
penakiuert  IlappentreBoit  H.A.,  AxuumonHepHoe  0oOIIECTBO
«M3parenscTBO «IIpocBemienme»

e ®uzuka. 3amaynuk. 10-11 k1. : mocobue s o06meoOpas3oBar.

yupexaenuii / A. I1. PeimkxeBud. OOO "Jpoda", 2001 ¢ u3MeHEeHUsIMHU.

METOJUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. VYueOHo-meromumueckoe mocobue: Duszuka. Pabounme mnporpammel.
[TpenmeTHas nuuus yuebHukoB cepun «Knaccnueckuit kype». 10—11 kmaccs:
yue0. mocobue s obmeoopa3oBar. opranm3anuii / A. B. Illatamuna. - M.:
[Ipocsenienue, 2020.
2. PeivkeBuu A.Tl. ®uszuka. 3agaunuk. 10-11 ki1.: mocobue s obmieodOpas.
yupexaenuit/ A.Il. PeimkeBuu.- 17-e¢ usn. crepuotumn.- M.: poda, 2013.
3. Mapon A.E. ®usuka 10 knacc: nunaktudeckue marepuansl/ A.E. Mapos,
E.A. Mapon. - 10 -m3m.; crepeotun —M.: Jlpoda, 2013.
4. Mapon A.E. Konrponbabie pabotrsl mo ¢usuke: 10-11 kmacc: xH. s
yuutens / A.E. Mapon, E.A. Mapon. -- 3 usn.-- M.: IlpocBemenue, 2012.
5. TemaTuueckue KOHTPOJIbHBIE M CAMOCTOSITENIbHBIE pa0OThl 1Mo pusnke 10

kiacc / O.W.I'pommeBa. — M.: M3parenscTBO «OK3amen», 2012 1.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

Poccuiickas anekTpoHHas mkoia - https://resh.edu.ru/for-pupil
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JIuct KOHTpOJIs

Mara eab npoBepku 3ameyaHnus Cpok ucnoinenus | Hoanuch
. .202 | CootBeTrcTBHE TTonoxxenuro 0
paboueii mporpamMme MO Yy4eOHBIM
npeameram, kypcam B JIIT MAOY
«Co Ne3y, TpeOOBaHMSIM
cootBercTByOmuX OI'OC, OOIIT
202__ | YcrpaneHue 3aMmedaHuid




