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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypOBHS Ha YpOBHE CpeaHero oOIiero ooOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKEHUHW U TpeOOBaHWUH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeactaBieHHbXx B DT'OC COO, a Takxke ¢ yuérom denepaibHOI
paboueil mporpaMMbl BOCHUTAHUS U KOHLENLUH MpenojaBaHus yueOHoro npeamera «®dusnka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoir  @exnepanuu,  peaju3ylOUMX  OCHOBHBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

Copneprkanue mporpamMmbl o (U3MKE HampaBiIeHO HA (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHbl MHupa oOyvaromuxcs 10-11 kmaccoB mpu oOydyeHuu ux Qu3Mke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JESTEIbHOCTHOrO noaxoa. [Iporpamma o ¢usnke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO K mniIaHUpPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTam
0o0yuyeHMsl, @ TAaKXKE YUYUTHIBAET HEOOXOJUMOCTb peau3allMd MEXIIPEIMETHBIX CBs3ell (puzuku c
€CTECTBEHHO-HAYUYHBIMU YUYE€OHBIMH IpeMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE IIENTU N3YUEHUS
(Gu3uKu Ha ypoBHE CpeJHEro obuero oopa3zoBaHus, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca
(bU3HKY: THYHOCTHBIC, METANPEAMETHEIE, TPEIMETHEIC (Ha 6a30BOM yPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

- IUTAHUpYeMBIE pEe3yJNbTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
IpPEIMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;
- conepxanue yyeOHoro nmpeamera «Pu3nkay mo rogam o0ydeHus..

@dusnka Kak Hayka o Hanbosee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B KayecTBE y4eOHOIo
IpeIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpYKaolleM MHUpE.
HIxosbHBIHA Kypc PU3UKU — CUCTEMO0OPa3yIOLUi sl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IPOIECCOB M SIBICHHUN, M3YYaeMBIX XUMHEH,
6uonoruel, ¢pusznyeckoil reorpadueid 1 actpoHomueil. Vcrnonb3oBaHue U akKTHUBHOE MPUMEHEHHUE
(¢u3NYECKUX 3HAHUM ONpeeseT XapaKTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHMSI KOCMOCA, IIOJIYYEHHs HOBBIX MAaTEpUalOB C 3aJaHHBIMU
CBOWCTBaMH U Opyrux. M3ydyeHue GU3MKu BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHNE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa oOydaroummxcs, B (OPMHUPOBAHHE YMEHHUM NPUMEHATh HAYYHBIH METO
MO3HAHUS MPU BINOJIHEHUH UMU YYEOHBIX UCCIIEI0BAaHUM.

B ocHOBY kypca ¢u3uKH 1751 YPOBHS CpEAHEro oO0Iero oOopa3oBaHMs MOJOXKEH Pl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU € HEHM Kypc SIBISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEP)KUT MaTepHall U3 BCeX pas3fenioB (DM3MKH, BKIIOYAET KAaK BOMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEW Marepuall Kypca (U3MKH OObEIUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B kypce aBisieTcss GOpMHpPOBAHUE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanmuzanust mpeamnosaraeT HCIOJIb30BaHUE T'yMaHUTAapHOTO
noTeHlrana QU3NYecKol HayKH, OCMBICICHUE CBSI3U pa3BUTUS (PU3HMKHU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIeMaMH.

Hoes npuxnaonou nanpaénennocmu. Kypc Gu3MKu npeanosnaraeT 3HaKOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEIACTBOM BBEICHUS OSJIEMEHTOB COJIEp)KaHUs,
MNOCBALIEHHBIX OSKOJIOTMYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU W TEXHOJOTHH, a Takxke oOCYXIEHHs MpoOJieM paluoOHAIBLHOTO MPUPOIONOIb30BAaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CTep)KHEBBIMU JJIEMEHTaMU Kypca (HU3MKM Ha ypOBHE CpeaHero oOmiero oOpa3oBaHMs
ABISAIOTCS  (u3nueckue Teopuu (popMupoBaHHE TMpPEICTaBICHUH O CTPYKType IOCTPOCHUS
¢busnueckoil Teopuu, ponu (GyHIAMEHTANbHBIX 3aKOHOB M NPHUHLMUIIOB B COBPEMEHHBIX
IPEJCTAaBICHUSAX O MPHUPOJE, TPAHMIIAX NPUMEHUMOCTH TEOpHHl, Ul ONMCAHMSI €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CHCTeMHO-IeITETbHOCTHBIN MOAX0M B Kypce (DM3MKHM peanu3yercss Mpexae BCero 3a Cuér
OpraHM3ali SKCIEPUMEHTAIbHON JAesITeNbHOCTH oOydaromuxcs. Jns 6a3oBoro ypoBHsS Kypca



(GU3UKH — 3TO MCIOJIb30BAaHHE CUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HSKCIEPUMEHTOB H
nabopaTopHbIX paboT, KOTOpble B MporpamMme Mo ¢u3nke OOBEIWHEHBI B OOIIMH CIHCOK
YUEHHUECKUX MpaKTHYECKUX paldoT. BhineneHune B yka3aHHOM IepedHe J1a0opaTOpHBIX padorT,
NPOBOJUMBIX JUISI KOHTPOJII W OLIEHKH, OCYILIECTBISICTCS YYaCTHHUKAMH 00pa3oBaTeIbHOTO
nporecca MCXols M3 0COOEHHOCTEW IUIAaHMPOBAaHMWS M OCHalleHus KabuHera (usuxu. [Ipu sTomM
o0OecrieunBaeTcs OBJIAJICHUE OOYYaIOIMMUCA YMEHUSMU IPOBOJUTH KOCBEHHBIE W3MEPEHUS,
UCCIICIOBAaHMs 3aBUCUMOCTEH (DM3UYECKUX BEJIMYMH M IIOCTAaHOBKY OIBITOB II0 IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHMe yAeseTcs pelieHUI0 pacuéTHBIX M KaueCTBEHHbIX 3a1ad. [Ipu aTtom s
pacy€THBIX 3a7ay MPUOPUTETOM SBISAIOTCS 3alaud C SIBHO 3aJaHHOM (pu3Mueckoi MOJEIblo,
MO3BOJIAIOIINE IPUMEHSTh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOTO pasjeia Kypca,
TaK U MHTETPUPYS 3HAHUS U3 PAa3HbIX pa3zaesoB. /lid KaueCTBEHHBIX 3a7ay IPUOPUTETOM SIBIIAIOTCS
3aJaHusI Ha OOBSICHEHUE MPOTEKaHUs (PU3NUECKUX SBICHHN W MPOIECCOB B OKPYXKAOIIEH JKU3HH,
Tpebyrolire BbiOOpa GU3NUECKOM MOJIeNN AJIsl CUTYyalluu PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu ®I'OC COO k MarepuaibHO-TEXHUYECKOMY 00€CTIeUeHUIO
yueOHOro mporecca 6a30Bblii ypoBeHb Kypca (M3MKHM Ha YpOBHE cpelHero olIiero oopa3oBaHus
JOJDKEH HW3ydaThCsl B YCIOBHSAX HPEIMETHOro KaOWHeTa (HM3MKM WJIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHEeTa MpPEeIMETOB €CTECTBEHHO-HAayyHOro Iukia. B kaOuHere ¢usuku
JOJDKHO OBITH HeoOXonumoe JabopaTopHOe OOOpYAOBAaHHWE Ui BBINIOJTHEHUS YKAa3aHHBIX B
nporpaMme no pu3nKe yYeHHYECKHX MPAaKTHUYECKUX padoT U IEMOHCTPAMOHHOE 000pYI0BaHUE.

HemoHcTpanionHoe oOopyaoBaHue (GopmMupyercs B COOTBETCTBHHM C  IPUHIIUIIOM
MUHMMAaJIbHON J1OCTaTOYHOCTH W OOECIEeYMBAET IOCTAaHOBKY IIEPEUUCIIEHHBIX B IpOrpaMMme I10
(¢u3MKe KIIOYEBbIX JAEMOHCTpAlMi [JIs MCCIENIOBAaHUS M3Yy4aeMbIX SIBJICHUNH M IPOLIECCOB,
SMIMPUYECKUX U GYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 000pyaOBaHUE ISl YICHUYECKUX MPAKTHYECKUX paboT popMupyercs B BUIE
TEMAaTUYEeCKMX KOMILJIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JIBYyX
oOyuaromuxcs. Temarnueckue KOMILIEKThI J1abOpaTOPHOro OOOpYNOBaHUS JIOJDKHBI  OBbITh
IOCTPOCHBl Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAJOTOBBIX M IM(POBBIX MPHUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEILHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENSIMU U3Y4YeHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

- (QopmupoBaHuE UHTEpeca U CTpPEeMJICHHS OOydarolUXCsl K HaydHOMY M3YUYEHHIO MPHUPOJIBbI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

- pa3BUTHE NPEACTABICHUI O HAYYHOM METO]Ie MO3HAHUSA U (POPMUPOBAHHE HCCIIEA0BATENHCKOTO
OTHOLIECHHUSI K OKPYXKAIOLIUM SIBIICHUSM;

- (QopmHupoBaHHE HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa NU3y4eHHs] OCHOB CTPOEHHUS MaTepuu
U QyH/JIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

- (QopmupoBaHue yYMEHUN OOBICHATH SIBICHHUS C MCIOIb30BAaHUEM (PU3UUYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTEIIbCTB;

- (QopmupoBaHuE HpPEJICTaBICHUN O POiaM (U3MKHU AN Pa3BUTHS JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

Joctuxenne STuX 1eneil obecrneuynmBaeTcsl pelIeHHEM CIEAYIOUX 3a7ad B Ipolecce
u3ydeHHs Kypca GU3MKU Ha YpPOBHE CpeHEero o01iero o0pa3oBaHus:

- npuoOpeTeHre CUCTEMbI 3HaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYass MEXaHUKY, MOJIEKYJSIpHYIO (U3HKY, SJEKTPOJMHAMMKY, KBAHTOBYIO (H3UKY U
AIIEMEHTHI acTPOYU3UKY;

- (opMupoBaHHE YMEHHH NPUMEHATh TEOPETUUECKHUE 3HAHUSA IS OOBACHEHUS (PU3UUYECKUX
SBJIEHUH B TIPUPOJIE U JUIsSl IPUHATHS MPAKTUYECKUX PEIICHUIN B IOBCETHEBHOM KU3HU;

- OCBOEHHME CIIOCOOOB pEUICHHs Pa3lWYHbIX 33aJad C SBHO 3aJaHHON (U3MYECKOl MOEeNbIo,
3aja4, MOJPa3yMEBAIOIINX CAMOCTOSITENIbHOE CcO3JaHue (U3MYECKON MojenH, aJeKBaTHOU
YCIIOBUSAM 3aJjauu;

- NoHuUMaHWe (U3NYECKUX OCHOB U MPHUHLMUIOB JEHCTBUSI TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;



- OBJIQJICHHE METOJIaMH CaMOCTOSITEIbHOTO IUJIAHUPOBAaHUS U MPOBENEHUS (HU3HUECKUX
OKCIIEPUMEHTOB, aHAIM3a M WHTEpPIpeTanud HHPOpPMAIMH, OMPEIeICHUsS JTOCTOBEPHOCTH
MOJIy4EHHOT'O pe3yJIbTaTa;

- CO3JaHME€ YCIOBHM IJIi pPa3BUTUA YMEHUM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
JIeATEIbHOCTH.

Ha wsyuenwe ¢usuku (0a30BBIi ypOBEHb) HA YPOBHE CpeaHETO 00mero oodpazoBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIETIIO).

[Ipennaraemselii B mporpamme 1no ¢Gpu3Mke NnepeyeHb JTabopaTOpHBIX U MPAKTUYECKUX paboT
ABIISIETCS. PEKOMEHIOBAaHHBIM, YUUTENb JENAeT BEIOOP MPOBEACHUS JIa0OPATOPHBIX PadOT U OIBITOB
C Y4€TOM MHAMBUIYATbHBIX 0COOEHHOCTEH 00yUYarOMIMUXCSL.

COILEPKAHUE OBYYEHUSA
10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka O mnpupone. HaydHble MeToabl IO3HAaHMS OKpyXKaromero mMupa. Pousb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3NYECKUX SBICHHA M mporeccoB. Haydnpie rumotessl. Dusndeckue
3aKOHBI ¥ TEOPUU. ["paHUIIbI MPUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Pomp m mecro ¢usuku B (OPMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTHHBI MHpa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBHkeHHEe. OTHOCUTENBHOCTh MEXaHUYECKOro JABMKeHHs. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CcKOpocTh (CpedHsisi CKOPOCTb, MI'HOBEHHAas CKOPOCTb) U YCKOpEHUE
MaTepUalbHOM TOYKHM, UX MHPOEKIHH HAa OCH CUCTEeMbl KoopAuHAT. ClOXKEHUE NEepeMEleHUuN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MpPsSMONIMHENHHOE IBHXKeHHe. ['paduku 3aBHCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NepeMEIeHUs] MaTepruaibHOH TOUYKHA OT BpEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerinoe nBukeHue. [[BykeHne MaTeprUaibHONW TOYKH MO OKPYKHOCTH C MOCTOSTHHOM
[0 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHast ckopocTh. Ileproa u yacrtora oOpaiieHus.
[{eHTpOCTpEMHUTENBHOE YCKOPEHHUE.

TexHu4ecknue ycTpocTBa U MPaKTUYECKOE MPUMEHEHHUE: CIHUAOMETpP, JBUKEHHUE CHApPSAOB,
LEIIHBIE U pEMEHHBIE IIEpeJayn.

Llemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habntoienue nrxeHus Tena, OpoieHHOro Mo/ YIIoM K TOPU30HTY U TOPU30HTATBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJCHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3y4yeHne HEpaBHOMEPHOIO JBUKEHHUSI C LIENBIO ONPEIEICHNSI MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKAY IMYTSAMHU, NPOWJIECHHBIMHU TEJIOM 3a IOCIEN0BATEIbHBIC
paBHbIE IPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOM CKOPOCTHIO, paBHOM
HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Ipunmun otHocutenbHocTH [Manunes. Ilepswiii 3akoH HproToHa. MHepumanbHbIE CUCTEMBI
OTCU€TA.

Macca Ttena. Cwuia. IlpuHnmn cynepno3unuu cui. Bropoil 3akoH HproroHa mist
MaTepUAIbHON TOUKHU. TpeTuit 3akoH HproTOHA JI711 MatepralibHbIX TOYEK.

3akoH BceMUpHOTo TsaroreHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoyibxkeHusi, kadeHus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHsI CKOJNBXKEHUs W cwia TpeHus mnokos. Koaddunment tperus. Cuna COMPOTUBICHHS IPH
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauleHusd. 1lnedo cuibl. YciioBus paBHOBECUS TBEPIAOTO
Tena.

TexHuueckue YCTpOMCTBA U MPAKTHUUECKOE NPUMEHEHUE: TMOIIMITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AepOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJICHHUH.

CpaBHEeHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIBKCHUSI.

YcnoBus paBHOBecust TBEpAOTro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue aBmkeHUs OpycKa 10 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YNPYTrOCTH, BO3HMKAIOUIMX B IMPYKUHE M PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

Nmiynsc MaTepuanbHOM TOYKU (T€a), CUCTEMbl MaT€pUaIbHBIX TOYEK. VMITynbC Cuibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckass sHeprus MaTepuaibHOW TOouykd. TeopemMa 00 H3MEHEHUM KHHETHUYECKOM
SHEPIHH.

[TorenuuanpHas sHeprus. [loTeHuunanbHass dHeprust ynpyro AeGOpMHUPOBAHHOW TPYKHUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CHIBL. CBS3b PabOTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHUYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOI SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: BOJIOMET, KONEpP, NPYKUHHBIA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxTnBHOE ABMKEHHE.

[Tepexon MOTEHIIMATHHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Yuenuueckuui sxcnepumenm, n1abopamophule pabomoi

W3ydyeHne aOCOJIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasITHHUKOB.

HccnenoBanue cBsi3U pabOTHI CHIIBI C U3MEHEHUEM MEXaHMYeCKON SHEPTruu Teja Ha TMpuMepe
pacTsLKEHUs. PE3UHOBOTO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu



OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUU U UX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe npmwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJACHCTBHS YaCTHIl BEILECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOMCTB BELIECTBa HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanpHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUn
U7eaNbHOro raza. AGCOIIOTHAs TeMIepaTypa Kak Mepa cpeHel KHHETHUECKOI YHePruU TEIIOBOTO
JBWKeHHMs dactun rasa. Illkama temmneparyp KenbBuHa. ['a30Bble  3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3omponeccsl B UACAIBHOM Tra3e C IMOCTOSHHBIM
KOJIMUECTBOM BelecTBa. ['paduueckoe mpencTaBieHHE H30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3blBAIOIIME JHCKPETHOE CTPOCHHE BellecTBa, (GoTtorpaduu  MOJIEKY
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOLY aBJICHUS ra3a Ha CTEHKHU Cocya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenne Macchl BO3/lyXa B KJIaCCHOM KOMHATE Ha OCHOBE U3MEPEHUI 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PAa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHaMuueckass CHUCTeMa. BHYTpEHHsS SHEpPrus TEPMOJMHAMUYECKOM CHCTEMBI H
crocoObl e€ u3MeHeHus. KomuuecTBO TemnoTel U pabota. BHYTpeHHssI SHEprus OJHOATOMHOIO
UJCANBHOr0 rasa. Buasl Temonepenadn: TEIUIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeIbHas
TEIUIOEMKOCTB BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[Tonsitne 06 amuabaTHOM mporecce. [lepBriii 3aKkoH TepMoauHaMuKkH. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. ['padudeckas uaTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBble MamuHbl. [IpuHIMIEL AeHCTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHust sHepruu B
TeroBbiXx MamuHax. Koadduuuent noneznoro nefictBus temnoBoil mamuHsel. [{ukn KapHo u ero
KO3(QUIIUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuuyeckue ycTpoiicTBa U MPAaKTHUYECKOE MPUMEHEHHE: BUraTellb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHNe BHYTpEHHEH SHEPTUHU Tella IIPU COBEPILIEHUH paboThI: BBIIET MPOOKH U3 OyTHUIKH
NoJ JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue 3(pupa B JIATYHHOH TpyOke NyTéM TpeHUs
(BHI€OIEMOHCTpALIHSA).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHjaeHcanus. Vcrapenue u kumneHue. AOCONIOTHAS W OTHOCHUTEIbHAS
BJIQKHOCTh BO3Jyxa. HachellieHHBIH map. YienpHas TeioTa MapooOpa3oBaHMs. 3aBUCHUMOCTD
TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.



Teépnoe temo. Kpucramnmieckue u amopdubie Tena. AHHU30TPOIHUS CBOWCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHble Marepuanbl. [lmaBnenwe u Kpuctammzauus. Y AelbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: THUIPOMETP M ICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH MOJIYYSHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIC HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBIeHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepeHne 0OTHOCUTENbHOM BIaKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OneKTpu3zanus Tei. DIeKTpuueckuil 3apsaa. [[Ba Buaa snekrpuueckux 3apsaaoB. [IpoBoaHukwy,
JUAJICKTPUKU U TTOJYIIPOBOIHUKH. 3aKOH COXPAaHEHUSI SJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Toueunslid 3eKTpuyecKuid 3apsi. DIEKTPUUIECKOE
nosie. Hampsik€HHOCTH 3JeKTpudecKoro moiid. [IpuHImMn cyneprno3uuuy 3JIEKTPUUECKUX TOJICH.
JIuHuy HanpsSKEHHOCTH SJEKTPUUYECKOTO MOJIS.

Pa6ota cun snexkrpocratuueckoro noss. [lorenuuan. Paznocts norenuuanos. [IpoBoguuku u
JUBJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J1€. Ju3nekTpuyeckas npoHUIaeMOCTb.

OnektpoéMkoctb. KonumeHcarop. IJIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpPOMCTBA M MPAKTHYECKOE TNPUMEHEHHUE: 3JICKTPOCKOM, DSIEKTPOMETD,
JMIEKTPOCTaTUYECKasl 3alluTa, 3a3eMIIEHHUE DJIEKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIM
anmapar, CTpyMHBINM IIPUHTED.

Llemoncmpayuu

YCTpoiCTBO M MPUHIUII AEHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCcTaTUYECKas 3alluTa.

JWsneKTpUKY B 3JIEKTPOCTATHUECKOM I10JIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCATOpa OT IUIONIA/M TUIACTUH, PACCTOSHUS
MEXAY HUMH U IU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIeKTPUUYECKH TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKa. VICTOYHHMKHM TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hanpspoxkenue. 3akon Oma [u1s ydacTka HemnH.

DJIEKTPUUECKOE COMPOTUBIIEHUE. Y IeTbHOE CONMpOTHUBIEHHE BemiecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

PaGora sanexTpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3JIEKTPUUECKOTO TOKA.

DIEeKTPOABMKYIAs CUJIa U BHYTPEHHEE COMPOTUBICHHWE MCTOYHHMKA TOKAa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AyiekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DIeKTpOHHAs MPOBOAUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTH COTIPOTHUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBepXIIpOBOIUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TomympoBoauku. CoOCTBEHHAs U TPUMECHAsT TIPOBOJUMOCTH MOJTYNPOBOAHUKOB. CBOWCTBA
p—n-niepexona. [lomynpoBOHIUKOBBIC TPHOOPHI.

DJIEKTPUYECKUH TOK B pacTBOpax M paciuiaBax »dJIEKTPOIUTOB. ODIJIEKTPOJIUTHYECKAS
U CCOIMAIs. DIEKTPOIIU3.

DJIEKTpUYECKU TOK B razax. CaMOCTOSITENIbHBIM M HECAMOCTOSITEIbHBIA pa3psa. MoiHus.
[Tna3ma.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMEeTp, BOJIBTMETpP, PEocTarT,
UCTOYHUKMA TOKA, OJIJIEKTPOHArpeBaTelbHBIC MPHOOPHI, 3IEKTPOOCBETHUTEIBHBIC MPUOOPHI,
TEPMOMETP  COMPOTHUBIICHUS,  BAKyyMHBIM  OHOJ,  TEPMHUCTOPHl U  (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IIMIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAJH
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CwmenianHoe COeIMHEHUE MPOBOHUKOB.

[Ipsimoe u3MepeHHe 3IEKTPOABUXKYIIEH cuibl. KopoTkoe 3amblkaHHE TallbBAHUYECKOTO
AJIEMEHTA U OlIEHKAa BHYTPEHHETO COIPOTHUBIICHHUS.

3aBHCHUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenune cMemaHHOTro COeIMHEHHS PE3UCTOPOB.

H3mepenue 371eKTPOABUKYIIEH CHUIIbl HCTOYHMKA TOKA U €0 BHYTPEHHETO COMPOTUBICHHUS.

Hab6monenue anexrpomnusa.

MexnpeaMeTHbie CBS3H

Wsyuenne kypca ¢usuku Oa3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTuKH, OMOJIOTUU, XUMHUH, Teorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsmusi, CBA3aHHBIE C HM3YUYEHHEM METOJOB HAYYHOTO TO3HAHMUS:
SBJICHHE, Hay4YHbId (akT, Tumore3a, (Quanueckas BeIUYMHA, 3aKOH, TEOpHUsA, HaONIIOJCHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, JIMHEWHass QyHKIus, mapadoa, runepbona,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX TMPOCKIMH HAa OCH KOOPIHMHAT,
CJI0’)KE€HHE BEKTOPOB.

buonocus: MexaHuueckoe IBHKEHUE B KMBOW mHpupone, AudQy3us, ocMoc, TemIoo0OMeH
JKUBBIX OPraHMW3MOB (BUBI TEIUJIONEpeNadyH, TETIOBOE PAaBHOBECHE), AJNEKTPUUYECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, TeTUIOBbIE CBOMCTBA TBEPABIX TN, KUJIKOCTEH M Ta30B, dJIEKTPUUECKUE CBOIMCTBA
METAJIJIOB, AJNEKTPOIUTHYECKAS TUCCOIHAIINS, TalTbBAHUKA.

Teoepagpus: BNaxxHOCTH BO3IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUEe TBUKEHHA C UCTIOJIH30BAHUEM MEXAHU3MOB, Y4ET TPEHHUS B
TEXHUKE, TOIIINITHIKNA, HWCIOJIb30BAaHWE 3aKOHA COXPAHEHWS HUMITyJIbca B TEXHHUKE (pakeTa,
BOJIOMET U ApYyTHUE), IBUTATEIh BHYTPEHHETO CTOPaHUs, apoBas TypOruHa, OBITOBOW XOJIOAUIBHHUK,
KOHJIUITUOHED, TEXHOJOTHUU TIOJYUCHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMAaTEPHAJIOB,
U HAaHOTEXHOJIOTHH, DIEKTPOCTATHUYeCKas 3alllTa, 3a3eMJICHHE JIEKTPONpUOOpOB, KCEPOKC,
CTPYWHBIH TIPUHTEP, OJJICKTPOHATrpPEBATEIbHBIE TMPUOOPHI, JIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJibBaHHKa.

11 KJIACC
Pasnen 4. DinekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKYUA



[TocrosiHHbIE MarHuThl. B3auMoaelcTBue MOCTOSTHHBIX MarHuToB. MarautHoe noJie. Bexktop
MarHUTHOW MHAYKUMH. [[pyHIMIT Cynieprio3uiuy MAarHUTHBIX MOJIel. JIMHUY MarHUTHOM MHIYKIIUU.
KapTuna nuHMil MarHUTHOM MHIYKIIMU TTOJISl TOCTOSTHHBIX MAarHUTOB.

MarauTHoEe 10JI€ NPOBOJHMKA C TOKOM. KapTuHa JMHHMA WHIYKIMU MAarHUTHOTO ITOJIS
JUTMHHOTO TIPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHMKA, KATYIIKH ¢ TOKOM. OMbIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuia Jlopenia, e€ MOyJib U HarpaBiieHue. [[BiKeHue 3apsKEHHOM YacTHUIIbI B OJJHOPOJHOM
MarHuTHOM noJie. Pabora cuisl JlopeHiia.

SlBienue  dieKTpoMarHuTHOM WHAYKUMHM. [loTOK BekTOpa MarHUTHOM  HWHAYKIWH.
DIEKTPOABUKYILAS CUJIA UHIAYKIIUU. 3aKOH 3JIeKTpoMarHuTHo unaykuuu dapazes.

BuxpeBoe naiekTpuueckoe IMoje. ONEKTPOABIKYIIAs CUjla HWHAYKIUMA B MPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM I10JI€.

IIpaBuio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOHMCTBA U  IMPAKTUUYECKOE MPUMEHEHHUE: IOCTOSHHBbIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM IOJIEM.

JluHuY MHIYKIIMKA MAarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Ammiepa.

HevictBue cuiibl JIopeHila Ha HOHBI AJIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHOM WHIYKITUH.

[TpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIBMKYILECH CHJIBI MHAYKIUKA OT CKOPOCTH HM3MEHEHHS MarHUTHOTO
IMOTOKA.

SIBieHNE CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumusle Ko1eo0anus

Konebarenbnas cucrema. CBoOOAHBIE MexaHMueckue KonebaHus. ['apMoHHYeckue
koneOanus. llepuon, wacrora, ammmryga u (asa xonebanuil. [IpyXUHHBIH MasSTHUK.
MatemaTuueckuii MassTHUK. YpaBHEHHE rapMoOHUYecKuX KoneOanwii. [IpeBpaiieHue sHepruu npu
TapMOHHMYECKHUX KOJICOAHUSX.

Konebartenbubiit  koHTYyp. CBOOOJHBIE JIEKTPOMArHUTHBIE KOJIEOaHHWS B HICATBHOM
KOJIeOaTeIbHOM  KOHTYpe. AHAQJIOTHS MEXKIy MEXaHWYECKUMH H  DJECKTPOMArHUTHBIMU
konebanusmMu. @opmyna Tomcona. 3aKOH COXpaHEHHS JHEPTUU B HJICATHHOM KojeOaTelnbHOM
KOHTYDE.

[IpencraBieHne O 3aTyXaroMMX KONIEOaHMIX. BBIHYXIEHHbIE MEXaHHUYECKHUE KOoyeOaHUs.
Pe3onanc. BeiHy)I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii Tok. CUHYCOUJANbHBIM MEpEeMEHHbIH TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepenadya u MOTpeOJICHHE DIEKTPUYECKONH HSHEPTHUU.
DKOJIOTHYECKHE PUCKH TPU TPOU3BOJCTBE IJEKTpodHepruu. KymapTypa uUCMONB30BaHUS
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.



TexHuueckrue yCTpOMCTBAa M MPAKTUYECKOE TPUMEHEHHUE: JIEKTPUUYECKUN 3BOHOK, FT€HEpaTop
NIEPEMEHHOT0 TOKA, IMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJyieOaTeIbHOM cucTeMbl (IPYKUHHBIA WM MaTeMaTU4eCKUI
MasITHHK).

HaGmronenue 3aryxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsDKEHUS OT  BpPEMEHH)  JUId
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu nocinenoBaTeIbHOM COEJUHEHUM PE3UCTOpa, KATYIIKM HHAYKTUBHOCTH H
KOHJIEHCATOoPA.

Mopeinb TMHUM AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEepUO/ia MajbIX KojeOaHui rpy3a Ha HUTU OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LEMU U3 TIOCIEA0BATEIbHO COEAMHEHHBIX KOHIEHCATOPa,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHblE 80 IHbL

MexaHuueckue BOJHBI, ycioBUs pacnpocTtpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHUs U
JuHa BonHbL. [lonepeunsie u mpoaoibHble BOIHBL MHTEepdepeHnns u qudpakius MeXaHUuIeCKIX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBL. YCJOBHSI M3JIy4E€HHs DJIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHTanus BekTopoB E, B, V B anekTpomaruutHoil BomHe. CBOMCTBa 3JEKTPOMAarHUTHBIX BOJIH:
OTpaKeHHWe,  TIpeJoMiIeHHe,  moisipu3anus, audpaxnus,  uHTepdepeHmus.  CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ixana snekTpoMarHUTHHIX BOJIH. [I[pruMeHEeHHE 3TIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paInOCBA3U U TelIeBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAroIIeH Cpeibl.

TexHu4yeckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi JIMarHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, pPaguoNpUEMHUK, TEJIEBU3OD,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOI0IbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILTUTYIOM U 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXEHHUE, MPEIOMIIEHUE, TOJIpU3alius,
mudpakus, MHTeppEepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. lIpsMonuHeliHoe pacrpocTpaHeHHE CBETa B OJHOPOIHON cpere.
JIyud cBera. ToUeUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBera. l[locTpoeHne wH300pakeHUN B IUIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA. AOCONIOTHBIN MOKa3aTelh MPEeTOMIICHHS.
ITontHOE BHyTpeHHee oTpakeHue. IIpenenbHblil yroi NoJIHOro BHYTPEHHETO OTPasKEHUS.

Hucnepcus ceeta. CroxxHbIl cocTaB 6enoro ceera. LBer.



Colwuparomue U paccerBaroniye JUH3bI. ToHKas TuH3a. @OKYCHOE PAaCCTOSITHUE U ONTHYECKAs
cuna ToHKOM nuH3bL IlocTpoeHne wu300pakeHH B COOMpAIOMIMX W PACCEHBAIOIIUX JIMH3AX.
dopmylia TOHKOHM JIMH3BL. Y BEIMYEHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Mutepdepenuus csera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS HAOIIOICHUS
MaKCUMYMOB ¥ MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. AudpaxnuonHas pemérka. Y ciaoBue HaOMIOJCHNUS TIaBHBIX MAaKCHMYMOB
IpU MaJJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKINOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpOWCTBA M TPAKTHUYECKOE IPUMEHEHHME: OYKHM, JIyna, (oToammapar,
MPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs OINTHKA, AU(paKkUMOHHAS PeléTKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoOCTpaHEHUE, OTpPaKEHUWE M IpesioMiieHHe cBeTa. Onruyeckue
IPUOOPHI.

[TontHOE BHYTpEHHEe oTpakeHrne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHUI B TUH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpaknuu cera.

Habmronenue nucnepcuu cBera.

[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HabGmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIelIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['panuubl TPUMEHHMOCTH KJIACCHUYECKOM MexaHUKHU. llocTynarsl cHenuanbHOW TEOpUHr
OTHOCUTEJIBHOCTH:  HMHBAapUAHTHOCTb  MOJIYJSl CKOPOCTH CBETa B  BaKyyMmMe, IPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPALLEHUE JITHBI.

DOHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEITUBUCTCKON YaCTUIbl. DHEPIUs MOKOSL.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. Popmyna Ilnanka cBs3u 3Hepruu (HOTOHA C €ro 4acTOTON. DHEprus U UMILYJIbC
¢doroHa.

OtkpeiTue u uccnenoanue porodrpdexra. OnbiTel A. I'. Cronerosa. 3akoHbl GpoTordhdeKTa.
VYpaBuenue DiiHmreitHa 11 pororddexta. «KpacHas rpanuna» Gororddexra.

JlaBnerue cBera. OnwiTe! [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MpUMEHEHHEe: (OTO3IeMEHT, (POTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®oTodheKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHET0 poTodddexra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. OmwiTel Pesepdopma mo paccesHuto o -yactuil. I[lmanerapHas
mognens aroma. I[locrynatel bopa. M3nydyenue u mornomieHue (OTOHOB HpPU IMEPEXOJe aroma C
OJHOTO YPOBHS SHEPruu Ha Apyroi. Buasl ciekTpoB. CEKTp YpOBHEW SHEPTrUM aToMa BOAOPOIA.

BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayalii3M.

CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHUE.

TexHudyeckue yCTpPOHMCTBA M INPAKTHUYECKOE IIPUMEHEHUE: CIIEKTPAJBHBIA  aHAIN3
(criekTpockoI), Ja3ep, KBAaHTOBBIH KOMIIBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHeHyaThIX ClIEKTPOB U3ITY4EHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Habnronenue muHEHYaTOro CriekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, T0Ka3bIBAIOIUE CIOKHOCTH CTpOeHUs sAnpa. OTKpbITHE PagMOaKTHUBHOCTH.
OmnbiTel Pesepdopna mo ompeneneHuIo COCTaBa paJHOaKTHBHOTO u3inydeHus. CBOHMCTBa ambda-,
6era-, raMMa-u3i1ydyeHus. BiausHue paJuoakTUBHOCTH Ha )KUBbIE OPIaHNU3MBI.

OtkpeiTHEe npoTOHA U HeWTpoHa. Hyknonnas monens siapa I'eiizenOepra—liBanenko. 3apsy
anpa. Maccosoe uncio siapa. M3oTomnsl.

Anbga-pacnaa. DJEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. I'amma-uznydeHue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprus CBSI3HM HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepHele peakuuu. [leneHne u cUHTE3 A1€p.

SAnepubiii  peaktop. Tepmosinepubiii cuHTe3. [IpoOimemMbl W TEPCIEKTHUBHI  SIIEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI A1€PHON SJHEPTETUKH.

DnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

OyHpaMeHTaIbHBIE B3auMoAecTBUs. EqMHCTBO (hn3nyeckoil KapTHHBI MHpa.

TexHuueckne ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: JNO3UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM GoTorpadpusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHA

Ortanbl pa3BUTHs acTpoHOMUH. [IpHuKiIanHOe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3anoro neb6a. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. ConHeuHas akTUBHOCTB. Mcrounnk sHeprun CosHua U 3BE3/1. 3BE3/bl, MX OCHOBHBIE
XapakTepuUCTUKU. JlmarpamMma «CHEKTPalIbHBIM KJIACC — CBETUMOCTBY». 3BE3MBI  TJIABHOM
MOCJIEAOBATENBHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETHMMOCTb»  JUIsl  3BE3]  IJIABHOM
nocneaoBarenbHOCTH. BHyTpeHHee crpoenune 3BE€3A. COBpeMEHHbBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botolnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mineunsiii [Iyre — Hama [Namaktuka. [lomoxenune u nemxenune Connua B [Nanmaktuke. Tumbl
rajlakTUK. PaguoranakTiuky v kBazapel. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O06ma. Pasz0eranue ramaktuk. Teopust
Bonsiioro B3peiBa. PennkroBoe n3imydyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus



Habmtoienust HeBOOpY>KEHHBIM IJ1a30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUM IS
OTIpEeNIeNICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUs
CeBepHOro nojaymapus 1 sipKue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.

O6o0maronee NOBTOpeHNE

Ponb ¢u3uku u acCTPOHOMHUH B IKOHOMUYECKOM, TEXHOJIOTHYECKOH, COIMATHHONW U ATUIECKON
cdepax IesTEIbHOCTH YeJIOBeKa, poJib M MECTO (PU3UKU M aCTPOHOMHUU B COBPEMEHHOW Hay4dHOMU
KapTUHE MHpa, poiib (U3MYecKOH Teopud B (HOPMUPOBAHUM MPEICTABICHUH O (U3NIECKOM
KapTUHE MUpPa, MeCTO (U3MYECKONl KapTHUHBI MHUpa B OOIIEM PsAIYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

Uzyuenue kypca ¢usuku 0Oa3zoBoro ypoBHA B 11 Kilacce ocyliecTBIsieTCsl C Y4€TOM
COJIepKATEIbHBIX MEXKIIPEJIMETHBIX CBsI3€l ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBA3aHHBIE C HM3YUYEHUEM METOJOB HAYYHOI'O IO3HAHMSL:
ABJICHUE, HayuHbIi (axT, runoreza, ¢u3nueckas BeJIMYMHA, 3aKOH, Teopus, HaOJIOICHHE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHE CHCTEMbl YpaBHEHUU, TPUTOHOMETpHYECKHE (QYHKIIMH: CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIC AIIEMEHTAPHBIX (YHKIIMMH,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU IUIOCKUX QUryp U 00bEMa Tel.

buonocus: snexTpuueckue SBICHUS B KUBOM MpUPOJE, KOIeOATeIbHbIE TBUKEHUS B KUBOM
IIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOU NPUpPOAE, ACHCTBUE pajiallii Ha KUBbIE OPraHU3MBI.

Xumus: CcTpoeHME aTOMOB M MOJIEKYJd, KpHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Ted,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghusa: MarHuTHBIE TOJIOCA 3€MIIM, 3QJIEKU MAarHUTHBIX pyd, (HOTOChEMKA 3EeMHOM
IIOBEPXHOCTH, IIPEICKA3AHNE 3EMIIETPSCCHUM.

Texnonocus: NTUHUM SJEKTpPONEpeNad, IeHepaTop NEPEMEHHOrO TOKa, 3JEKTPOJABUIATEIb,
UHAYKIIMOHHAs Ie4b, pajgap, paaUuONpUEMHMK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-mneus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas 6aTapes.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHOro mpeamera «Pu3nKa» Ha YPOBHE CpEIHEro O0OIIero oO0pa3oBaHUS
(6a30BBII YPOBEHB) JTOJIKHO OOECTIEUUTD JOCTHXKEHUE CIETYIOIUX JIMYHOCTHBIX, METAIIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yabTaThl OCBOEGHUS ydyeOHoro mnpenMera «®Pu3uka» JOJKHBI OTpa’kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIlUXcs pPYKOBOACTBOBAaThbCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTNYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALU, TO3UTUBHBIX BHYTPEHHUX yOE€XKJIEHUH,
COOTBETCTBYIOLMX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIECTBa, PaCIINPEHNE KU3HEHHOTO
OTbITA U ONBITA JESATENILHOCTH B MPOLIECCE PEATU3alUN OCHOBHBIX HAlpaBJIE€HUN BOCIHUTATEIbHON
JESATEIIBHOCTH, B TOM UHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

- c(OPMHUPOBAHHOCTH I'PAXKTAHCKONW MO3ULIMU O00YYAIOLIErocss Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

- TNpPUHATHE TPAJAULUOHHBIX OOIIEYETOBEYECKMX T'YMaHHCTHYECKUX M JIEMOKpPATHUECKUX
IICHHOCTEI;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEILHOCTh B MHTEpecax TIpaKAaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allky;

- yMEHHUE B3aUMOJICHCTBOBATh C COLIMATBHBIMA UHCTUTYTaMHU B COOTBETCTBUH C UX (QYHKLIUSIMHU U
Ha3HAaYeHHEM;

- TOTOBHOCTb K TYMAHUTApHOW U BOJIOHTEPCKOM AESITEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS



c(hOpMUPOBAHHOCTh POCCUICKOMN TPaKIAaHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA,
[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHICKUX YUEHBIX B
obsacti (GU3UKHA U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;
CIIOCOOHOCTh OIIEHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESATEILHOCTH YUEHOTO;
OCO3HAHUE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYMBOTO OYIYILETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:
ACTETHYECKOE OTHOLIEHHE K MHUPY, BKJIIOYas AICTETUKY HAYYHOI'O TBOPYECTBA, MPHUCYILErO
¢du3nueckoil Hayke;

5) TPy10BOr0 BOCIIMTAHMS
WHTEpPEC K pa3iudHbIM cepam mpodecCHOHATBHONM IESTEIILHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢buzMKol M TEXHUKOW, yMEHHE COBepLIaThb OCO3HAHHBIM BBIOOp Oynyiied npodeccun u
pea30BEIBATH COOCTBEHHBIC )KM3HCHHBIC TUIAHBI,
TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHMIO M CaMOOOpa30BaHWIO B oOsacTh (pU3MKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS
c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOM  KYJbTYPbl, OCO3HAaHHUE TIJIOOAJIBHOTO  XapakTepa
9KOJIOTHYECKUX MPooIeMm;
IJIAHUPOBAHUE M OCYLIECTBIICHUE ACHCTBUI B OKPYXKAIOLIECH CpPEe HA OCHOBE 3HAHUS LIEJICH
YCTOHYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
pacIIMpeHue OIbITa JIEATSIBHOCTH 3KOJOTUYCCKOW HAIMPABICHHOCTH HA OCHOBE HMMEIOIIHUXCS
3HaHUU N0 (PU3HKE;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:
c(OpMUPOBAHHOCTHh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢duznyecKoil HayKu;
OCO3HAaHME IICHHOCTH HAy4HOH [eATENbHOCTH, FOTOBHOCTH B MpOIECCe H3Y4YCHHs (PU3UKH
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIBHOCTh HHIMBUYyaIbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS

ba3oBble Jiornyeckune AeHCTBUA:
CaMOCTOSITENIbHO  (DOPMYJTUPOBaTh M aKTyaJIU3UpOBaTh MpoOJieMy, paccMaTpuBath €€
BCECTOPOHHE;
OTIPEICIIATH IEJIH JeATSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX (PHU3NYECKUX SBICHUSX;
pa3pabarbIBaTh IUIAH PEIICHUs MPOOJIEMBI C YYETOM aHaIM3a UMEIOMIMXCS MaTePHATBHBIX U
HEMaTepUaIbHBIX PECYpPCOB;
BHOCHTh KOPPEKTHBBI B JICATEIHHOCTh, OICHHUBATH COOTBETCTBHE PE3YyJIbTAaTOB IIEJISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;
KOOPJAMHHUPOBATh ¥  BBINIOJNHATH pPa0OTy B YCJIOBHSX pPEATLHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KXKU3HEHHBIX TPOOJIEM.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:
BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH ITOHATHAMHI M METOIaMU (DPU3HUECKON HAYKH;
BIIQJICTh HAaBBIKAMU Y4YeOHO-HCCIEIOBATENbCKOM M TIPOEKTHOW JAEATeTbHOCTH B 001acTd
(U3HKH, CITOCOOHOCTHIO i TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY ITOMCKY METOJIOB PEIICHHS 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHHS,
BJIQJICTh BHUJIAMU JICATEIBHOCTH TI0 TIOJYyYEHHUIO HOBOTO 3HAHHWS, €ro HHTEPIpETaIuH,
npeoOpa3oBaHUI0 U TMPUMEHEHHIO B PAa3MYHBIX Y4eOHBIX CHUTYyallUiX, B TOM YHCIE TpU
CO3JIaHUHU Y4EOHBIX MMPOCKTOB B 00J1aCTH (HU3UKH;



BBISBJISITh IPUYUHHO-CJICICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 3a/1ady, BBIIBUIATh TUIIOTE3Y €€
pellIeHusl, HaxXOOUThb AapryMEHThl MJs JI0OKa3aTelbCTBA CBOMX YTBEPXKICHMM, 3a1aBaThb
IapaMeTpsl U KPUTEPUH PELICHHUS,
AQHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PEUICHUS 3a]a4M pe3ysIbTaThbl, KPUTUUECKU OLICHUBATh UX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIE 3a7auydl B OOpa30BATEIbHON AEATEIBHOCTH, B TOM
Yuciie IPU U3y4eHUH (PU3MKHY;
JIaBaTh OLICHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;
YMETb IIEPEHOCUTh 3HAHUS N0 (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;
YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX MPEAMETHBIX 00acTel;
BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE OAX0Abl U PELICHHUS;
CTaBUTb IIPOOJIEMBI U 33aJjauH, JOMYCKAIOIME aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:
BJIAJ€Th HAaBbIKAMU IOJYy4eHUs HH(OpManuu (U3MYECKOrO COAEp)KaHUS M3 HCTOYHHMKOB
pa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBIATH IIOMCK, AaHaIW3, CUCTEMAaTU3alUI0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMS;
OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;
UCIIOJIb30BaTh CPEJACTBA MH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOIMH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3aIlMOHHBIX 3a/1a4 C COOIIOACHHEM TpeOOBaHMIA
SPrOHOMMKH, TEXHUKU OE30MaCHOCTH, FMTUEHBI, peCypcocOepe eH s, IPABOBBIX U 3TUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30TIaCHOCTH;
CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEPKAHUS B PasMYHbIX (opmarax ¢ y4€TOM Ha3zHAueHUs
UHPOpPMALIUM M TIEJICBOW AayAMTOPWH, BHIOMpAs ONTHUMAJIbHYIO (GOpPMY TMpENCTaBICHUS U
BU3YaIU3al1u.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:
OCYILECTBIIATh OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON JEATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIHH U CMATYATh KOH(DIMKTHI;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX CPEICTB;
[IOHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbHON padOTHI;
BBIOMpPAaTh TEMaTHKy M METO/Abl COBMECTHBIX JeMCTBUH ¢ Yy4éTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4J€HAa KOJUIEKTUBA;
IIPUHUMATD L[EIM COBMECTHOM JESTEIHOCTH, OPIraHU30BBIBATh U KOOPAMHUPOBATH IEHCTBUS 10
€€ JIOCTMIKEHHUIO: COCTaBIIATh IIJIAH JEWCTBUHM, pacHpeAcsATh pOJIM € YYETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON pabOTHI;
OILICHMBAaTh KayeCTBO CBOEr0 BKJIA/Ja M KaXJOr0 YYacTHHKa KOMaHJAbl B OOIIMH pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;
IpejylaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HJAEH C IO3UIHMM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIIATh MO3UTHUBHOE CTPATErMYECKOE MOBEICHHUE B PA3JIMYHBIX CUTYaLUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:
CaMOCTOSITENIbHO OCYUIECTBIIATh IO3HABATENbHYIO JEATENbHOCTh B o00jacTu (U3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (hOPMYIHPOBATH COOCTBEHHBIE 3a/Ia4H;
CaMOCTOSITENIBHO COCTABJIATh IUIAH PEIICHWS pacyETHBIX M KAa4eCTBEHHBIX 3a/1ad, IUIaH
BBIMTOJIHEHUS] TPAKTUUECKOM paboThl € y4ETOM HMEIOIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPENOYTEHUH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEeHTHUpPOBaTh €ro, Oparb Ha ce0s OTBETCTBEHHOCTb 3a
pElICHHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (POPMUPOBAHUIO W TPOSBIICHUIO SPYAUIMH B 00MacTH (DU3UKH, MOCTOSTHHO
MOBBIIIATH CBOIM 00pa30BaTENbHbIN U KyIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTb OIIEHKY HOBBIM CHUTYallMsM, BHOCHUTb KOPPEKTHUBBI B JCSATEIBHOCTb, OIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIQJICTh HABBIKAMH TIO3HABATEIHHOW pedieKCHM Kak OCO3HAHUS COBEPIIAEMBIX JCUCTBUU H
MBICJIUTEJIbHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;
UCIIOJIb30BaTh PUEMBI pEIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHS;
YMETh OLIECHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHIKEHHIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX PU aHAJIU3€ PE3YIbTATOB IEATEIIBHOCTH;
MPUHUMATE Ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,
IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B mponecce qocTuxkeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IMPOrpaMMBbl MO (DU3HKE IS

YpOBHSL cpemaHero oOmiero oOpa3oBaHUS y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
UHTEJJICKT, MPEaIoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHMUMATh CBOE 3MOLMOHAIBHOE COCTOSHUE,
BUJICTh HAIPaBIICHHUS PAa3BUTHS COOCTBEHHOM AIMOIIMOHAIBHOW Cepbl, OBITh YBEPEHHBIM B celOe;
CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPHHUMATh OTBETCTBEHHOCTD 3a
CBOE MOBEJICHHE, CIOCOOHOCTD aIalITUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U TPOSIBISTH
THOKOCTB, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALlMM, BKJIOYAIOIICH CTpeMIICHHME K JOCTHKCHUIO IIeJIH U  YCIEeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;
SMIIaTHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh JMOLMOHAIBHOE COCTOSHHE JIPYTHUX,
YYUTBIBATh €0 TPU OCYIIECTBICHHH OOIICHUS, CIIOCOOHOCTh K COUYYBCTBUIO U
CONEPEIKUBAHUIO;
COLMAIBHBIX HAaBBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHUS C APYTHMH
JFOJIBMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U pa3pemaTb KOH(IUKTHL
NPEJMETHBIE PE3YJIbTATHI
K xonny obydenus B 10 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBaTh Ha MNpPHUMEpax poJib U MecTo (GU3MKU B (HOPMUPOBAHMM COBPEMEHHOMH
Hay4YHOM KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHUH, B MPAKTHYECKOU
JeATEIbHOCTH JIFOEH;

YUUTHIBaTh I'PAaHULbl MPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeJei: MaTepuaibHas TOUKa,
MHepIHaibHas cucTeMa 0Tc4éTa, abCOMOTHO TBEPAOE TENO, UICAIbHBIN ra3, MOJEIN CTPOCHUS
ra3oB, )KMJIKOCTEH ¥ TBEPJBIX TE€JN, TOUECUHBINH dJIEKTPUUECKUN 3aps]] IPU PEIICHUH PU3NYECKUX
3az1ay;

pacrio3HaBaTh (U3MUECKHE SBJICHHS (MPOIECChl) M OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KMHETHUECKON TEOpUH CTPOEHUS BEILECTBA M DIIEKTPOJMHAMUKH:
PaBHOMEPHOE U pPABHOYCKOPEHHOE IMPSMOJMHENHHOE JBH)KEHUE, CBOOOJHOE MaJeHue Ted,
JBIDKEHHE TI0 OKPYXXHOCTH, WHEpLMs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHUE JKUIKOCTEH M TBEPIBIX Tel, M3MEHEeHHuEe 00béMa Tel NpU HarpeBaHUU
(oxJa’kJIeHnH ), TEIUIOBOE PaBHOBECHE, UCTIApEHHE, KOHACH CAIIHs, TUTaBJICHUE, KPUCTAITU3ALIHs,
KHUIIEHUE, BJIAXXHOCTh BO3/YyXa, ITOBBIIIEHUE JABJICHUS ra3a IPH €ro HarpeBaHUU B 3aKPBITOM
coCcylie, CBsI3b MEXKIYy IapaMeTpaMHu COCTOSHUS Ta3a B H30IPOLECcCaxX, IEKTpU3aLus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OTKCBHIBATh MEXAHWYECKOE IBIIKEHHE, UCIONb3Ys (PU3NYECKHE BEITMUMHBI: KOOpPJMHATA, MYTh,
IepeMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHUjla, UMITYJIbC Tela, KHHETHYECKask YHEPT s,
NOTEHIMAJIbHAs JHEepPrus, MexXaHuuyeckass paboTa, MeXaHHMYecKash MOIIHOCTb; MpPHU OMHUCAHUH
MPAaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT MCIONb3YEMbIX BEJIMYHMH, WX OOO3HAueHUs u
€IMHULIBI, HaXOAUTh (OPMYIJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMUYUHY C APYTUMH
BEJIMYUHAMU;



OTMCHIBATh U3yYCHHbIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHHUS, UCIONB3Ys (U3NUYECKUe
BEJIMYMHBI: JaBJICHHE Ta3za, TEeMIlepaTypa, CpPeaHss KUHETHYeCKas JHEPIHsi XaoTUYECKOTrO
JIBUKEHHUS MOJEKYJ, CpeAHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOTHI,
BHYTpEHHSISI SHEprusi, padora raza, kKodh(OUIMEHT MOJIE3HOr0 NCHCTBUS TETUIOBOTO JIBUTATEIIS;
IpU ONHUCAHUU MPABWIBHO TPAKTOBATh (U3NYECKUII CMBICT HCIOJIb3YEMBIX BEIUYHMH, HX
0003HaYCHMSI ¥ €IUHUIIBI, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIONINE JAaHHYIO (PU3NICCKYIO BEIMUUHY
C IpYTUMU BEJIUYUHAM;

OMKCHIBATh M3YYCHHBIC JJICKTPUUYECKHUE CBOWCTBA BEMIECTBA M DJJICKTPUYCCKHE SIBICHUS
(mpotiecchl), UCTIONB3Yyd (U3NYECKUE BEIMYMHBI: AJIEKTPUUYECKUI 3apsi, dJIEKTPUUECKOe MoJe,
HANpPsDKEHHOCTh  TMOJISI, TMOTEHLMAJ, PAa3HOCTh MOTEHIMAJOB; IPU OIMNHUCAHUU IPABHIBHO
TPaKTOBAaTh (DU3WYUECKUN CMBICT HCIOJB3YEMBbIX BEIMYUH, WX OOO3HAYCHHS] U CIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;
AHATM3UPOBATh (U3UYECKUE TIPOIECCHl M SBJICHUS, HUCIONB3YyS (U3MUYECKHUE 3aKOHBI U
NPUHIUIEL: 3aK0H BcemupHoro TsaroteHus, |, |l u |1l 3akonsr HeloTOHA, 3aK0OH coXpaHEHUs
MEXaHHYECKON YHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, IPUHITUI CYMEPIIO3UIIH CHJI, TTPHHIIUIL
paBHOIPABUs UHEPIHAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEAHECH KUHETHMYECKOHW SHEPTUU TEIUIOBOTO JBUIKCHHS
MOJIEKYJI ¢ aOCONIOTHOM TeMIiepaTypoi, MEepBbIi 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3akoH KysioHa, NpW 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH;
OOBSCHATh OCHOBHBIC TPUHIUILI JICHCTBUS MAIIMH, MPHUOOPOB W TEXHUUYECKUX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh OKCIICPUMEHTBHI TI0 HWCCIICIOBAHWIO (PU3NYCCKUX SIBICHUH H TPOIECCOB C
UCIIONIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEpeHuid, npu dSToM (GOpPMYyIUpPOBATH
npobnemy/3agadyy ¥ THUNOTE3y y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MPSMbIC U KOCBCHHBIE M3MEpPEHUST (PU3NUCCKUX BEIIMYWH, IIPH ITOM BBIOMPATH
ONTUMAJIBHBIA CIOCO0 U3MEPEHHS U UCIOIB30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN
U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (DU3MYECKHMMM BEIMYMHAMH C HCIOJB30BAHHEM MPSMBIX
U3MEpEHU, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yJbTaThl MOJyYESHHOU
3aBUCHUMOCTH (DU3MYECKUX BEIUYMH B BUIE TaOMUIl U TpauKOB, AeNIaTh BBIBOJBI IO
pe3yabpTaTaM HCCIEeIOBAHMUS;

coOnrofath mpaBuia 0e30MacHOro Tpyaa MpH MPOBEIEHUU MCCIEIOBAaHHUM B paMKax yueOHOIo
IKCIIEPUMEHTa, YU4eOHO-HCCIIEI0BATENBCKON W TPOEKTHOM JESTeIHbHOCTH C HCIOJIh30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U JTA0OPATOPHOTO 00OPYIOBAHHS,

pemaTh pacy€THbIE 3a7aydl C SIBHO 3aJlaHHON (pU3MUYECKOW MOMAEIBIO, UCTIONB3Yysl (PH3UUECcKre
3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHalM3a YCJOBHS 3a7aud BHIOMpATh (U3UYECKYIO MO/IENb,
BBICTIATh (DU3MYECKHE BEIMYUHBI B (OPMYIIBI, HEOOXOIUMBIC JUIS e€ pemIeHus, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAbHOCTD MOJIYYEHHOTO 3HAYCHUS (DU3NUECKON BEIHMYUHBL,

pemiath KadeCTBEHHBIC 3aJa4d: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPCUUBYIO IICTIOYKY
paccyXJIeHUM ¢ ONOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;
HCIIOJTb30BAaTh TIPH PEIICHUH YUYCOHBIX 3a7]a4 COBPEMEHHbBIC HH(POPMAITHOHHBIC TEXHOJIOTHH JIJIS
MOWCKA, CTPYKTYPUPOBAHMS, WHTEPIpETAllMM W TPEJICTaBICHHUS Yy4eOHOW W Hay4dHO-
MOMYJISIPHOW ~ WH(GOpMAIlMK, TOJIYYEHHOW W3  Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAIM3UPOBATH MOJTy4aeMyto HH(pOpMaIIHIO;

MIPUBOJIUTH MMPUMEPHI BKJIaJ]a POCCUNUCKHUX H 3apyOS)KHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BaTh TCOPETHUSCKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOHN >KH3HH JIJIS OOCCIICUCHUS
0e30MacHOCTH MpHU O0paIIeHUH ¢ TPUOOpaMHU U TEXHUYECKUMH YCTPONCTBAMHU, JIJIsl COXPAHEHUS
3JIOPOBBS U COOJTIOJICHHS HOPM IKOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH cpee;

paboTaTh B TpymIe C BBHIMOTHEHHEM Pa3IMYHBIX COLMAIBHBIX POJEH, MIaHHUPOBATh PabOTy
TPYNIBL, PalMOHAIBHO pacCHpeleNsiTh OO0S3aHHOCTH W IUTAHUPOBATh JCATEILHOCTH B



HECTaHJIapPTHBIX CUTYaAIUsX, aJI€KBATHO OLIEHMBATh BKJIAJ Ka)XJOrO M3 YYaCTHUKOB TPYIIHI B
pelieHrne paccMaTpUBaeMON IPOOIEMBI.
K kxoHmy oOyuenus B 11 kJjiacce mpeIMeETHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE TOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPUPOBaTh Ha MNpHUMEpax poyib U MecTo (U3UKU B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH U TE€XHOJOTHUH, B NMPAKTHUYECKOU
JESTEIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

YYUTHIBATh TPAHMLBI TPUMEHEHHS  W3YYEHHBIX  (U3UYECKUX  MOJEICH: TOYECUHBIH
JNEKTPUYECKUN 3apsisl, Jyd CBEeTa, TOYEUHBI MCTOYHHUK CBETa, sJIEpHAas MOJEIb aroma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O SI7[pa MPH pelleHur GU3NIECKUX 3a/1ay;

pacmo3HaBath (U3MUYECKUE SIBICHUS (MPOIECCH) W OOBSICHITH MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (PM3UKH: 3JIEKTPUUYECKAsi IPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JAEMCTBMSI TOKa, B3aWMOJAECWCTBUE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKLINS, JEeHCTBUE MArHUTHOTO TMOJII Ha MPOBOAHMK C TOKOM M ABWXKYILIUICS 3aps,
DIIEKTPOMArHUTHBIE KOJEOAaHWs W BOJHBI, MPSAMOJIMHEHHOE pAacHpOCTPaHEHUE CBETa,
OTpakeHHe, MpeliomiieHue, MHTephepeHus, Tudpakius U HOJsSpHU3alMsl CBETa, TUCHEPCUs
cBeta, Qoroanekrpudeckuii Apdext (hoTodrddekr), CBETOBOE TaBICHHWE, BO3HHUKHOBCHHE
JMHENYaTOro CreKTpa aToMa BOJIOpO/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs paAHMOAKTUBHOCTH;
ONKCHIBaTh M3yUYCHHBIE CBOWMCTBAa BeIIECTBA (DJIEKTPUUYECKHE, MarHuTHBIE, OINTHYECKUE,
ANEKTPUUYECKYIO TIPOBOJAUMOCTh PA3IUYHBIX CPEM) U AJIEKTPOMArHUTHBIC SBIEHUS (TPOIECCHI),
UCTIONB3Ysl (DM3MYECKHE BEIMYMHBL: DJICKTPUYECKUN 3apsij, CWIa TOKa, JJIEKTPUYECKOEe
HANpPsDKEHUE, DJJIEKTPUUYECKOE COMPOTHBIICHHUE, PA3HOCTh IMOTEHIIMATIOB, AJIEKTPOJABIIKYILAS
cuiia, paboTa ToKa, MHAYKIUS MarHUTHOTO T0JIsA, cujia AMriepa, cuia JlopeHia, HHIyKTUBHOCTb
KaTYIIKH, HEPTrHsl AJIEKTPUYECKOr0 M MarHUTHOTO IOJeH, Mepuoja M 4acToTa KosieOaHWil B
KOJIEOATEIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B MPOIECCE TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KonebaHuii, (OKyCHOE pPacCTOSHME M ONTHYECKas CHUJia JIMH3bIL, MPHU OMUCAHUM MPABUIBHO
TPAaKTOBaTh (MU3WYECKUH CMBICT HCHOJB3YEMBIX BEIMYWH, WX OOO3HAYCHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;
OIMCHIBATh W3YYEHHBIC KBAHTOBBIE SIBJICHUS W IMPOLECCHI, UCIONIb3YS (PU3NUECKHE BETUYMHBI:
CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETA, DHEPIUS U HMILYJIBC
¢doToHa, mepuosa mojypacrnazna, SHEprusi CBSI3W aTOMHBIX SAEp, NMPH OMNHMCAHUU TPABUIBHO
TPaKTOBaTh (U3NYECKUH CMBICT HCHOJb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M €IUHUIIbI,
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BETUYHUHY C JPYTMMHU BEIMYHMHAMM,
BBIYUCIIATH 3HaUEHHE (PU3NYECKON BETMUHHBI,

AHAIN3UPOBATh (U3NYECKUE TPOIECCHl M SIBICHUS, HCHOIb3ys (PU3NYECKUE 3aKOHBI U
OPUHLIMIBL  3aKOH OMa, 3aKoHBl IOCJIENOBAaTEIIBHOIO M MNApaUIEIbHOTO  COEIMHEHUS
MPOBOJHUKOB, 3aKkoH Jxoynsa—JIeHma, 3aKkOH BJIEKTPOMArHUTHOM WHIYKLIHMH, 3aKOH
IPSIMOJIMHEMHOTO PACIpOCTPAaHEHMsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEIOMIICHUS
CBETa, ypaBHEHME OMWHmTEHHAa i (oTod(d(deKTa, 3aKOH COXPAHEHUS DHHEPrHH, 3aKOH
COXpPAaHEHMsI HMIIYJbCa, 3aKOH COXPAaHEHUS DJIEKTPUUECKOTO 3apsAja, 3aKOH COXPAHEHUs
MaccoBOI'0O 4HMCIa, MOCTyJaaThl bopa, 3aKOH paJnoOakTUBHOIO pacnajga, MpH 3TOM pa3iudarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHHE U YCIOBHS (IpaHMIIbI,
00JacTi) IPUMEHUMOCTH;

OINpEACIATh HaNpaBIEHUE BEKTOPA MHAYKIIMA MArHUTHOIO IOJIA IPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M ONHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;
BBIMIOJHATh JKCIEPUMEHTHl IO HCCIEJOBAaHUIO (PU3NYECKUX SBJIEHUH M MPOLECCOB C
UCTOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HM3MEpEHWil: mpu 3ToM  (HOpMyIHpOBATh
npobnemMy/3agady M TUMOTE3y YYeOHOro OJKCIEpUMEHTa, CcoOupaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE M3MEpPEHUs! (PU3NYECKUX BEIMYWH, IPU ITOM BBIOMPATH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUs U UCIIONIb30BaTh U3BECTHBIE METOJIbI OLIEHKU MOTPEIIHOCTEN
WU3MEPEHHUI;



UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEIMUYHMH C UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN: IpU
3TOM KOHCTPYUPOBATh YCTAHOBKY, (DPUKCHpPOBaTh pe3yibTaThl IOJXYYEHHOW 3aBUCHMOCTHU
¢u3nuecKkux BEIWYMH B BUAE Tabuul W rpaduKoB, JAeiIaTh BBIBOABI IO pe3yibTaTaM
UCCIIEJOBAHNS,

coOuroiaTh MpaBuila 0€30IaCHOTO TPpyAa MPH MPOBEICHUN UCCIEI0BAaHUM B paMKax y4eOHOro
IKCIIEPUMEHTA, y4eOHO-HCCIIEA0BATENIbCKOM M IPOEKTHON JEATEJbHOCTH C HCIOJIb30BAHHUEM
U3MEPUTEINIBHBIX YCTPOUCTB U 1a0OPaTOPHOI0 000PYA0BaHMS;

pemath pacy€THBIC 33/a4M C SBHO 3aJaHHON (hU3MUYECKOW MOMAEIBIO, UCTIONB3Ys (PU3MUECKue
3aKOHBl U NPUHIMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJaud BbIOMpPATh (PU3MUECKYIO MOJEIb,
BBIJICJIATE (PU3MUYECKHE BEIUYMHBI U (OPMYJIbI, HEOOXOJUMbIE A €€ pEeLIeHUs, MPOBOJIUTH
pacy€Thbl U OLIEHUBATH PEATLHOCTH MOJYYEHHOTO 3HAYEeHUS (PU3UUECKOM BETHUMHBL;

pelaTs KayeCTBCHHBIC 3aJaud: BBICTPAWBATh JIOTMYECKH HEIPOTUBOPEUYMBYIO LIENOYKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3HUYECKHE SBICHHUS;
UCIOJIb30BaTh IPU PELICHNU Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYPHUPOBAHMSA, HHTEPIPETAlMM W TPEACTABICHUS Y4YeOHOH M Hay4HO-
HOMYyJISPHOM  MH(OpManuM, TMOJY4YEHHOM U3  Pa3jIMYHbIX HCTOYHHUKOB, KPUTUYECKU
aHAJIM3MPOBATH NOTY4aeMy0 HHPOPMAIIHIO;

OOBSICHATh NPUHLMIBI JEHCTBUS MAlllMH, NMPUOOPOB U TEXHUYECKUX YCTPOWCTB, Pa3InUvaTh
yCIIOBUS UX O€30MaCHOT0 UCHOJIb30BaHUS B IIOBCETHEBHOM KU3HU;

IPUBOAUTH MTPUMEPHI BKIIAJA POCCUNCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;
UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUSA MO (U3UKE B IOBCEJAHEBHOM XHU3HH Ul 0OecreyeHUs
0€30MacHOCTH NpHU 00pallleHUuH ¢ IPUOOpaMu U TEXHUUYECKUMH YCTPOICTBaMHU, JIJIsl COXPAHEHUS
3JI0POBbsI U COOJIIOJICHNS] HOPM 3KOJIOTHYECKOT0 MTOBEIEHUS B OKPYKAIOLIEH cpene;

paboTaTh B IpyHIE C BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJIEH, IJIAHUPOBATh padoTy
IPYMNIIbl, PALUOHAIBHO paclpelesaTh OO0SM3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B

HCCTAaHAAPTHBIX CUTyallUAX, aJJCKBATHO OLCHUBATL BKJIAJ KaXI0ro M3 Y4YaCTHUKOB I'PYIIIbI B
peleHne paccMaTpuBaeMon POOIEMEI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KIIACC

KoaudecTBO 9acoB

Ne DJIeKTpOHHbIe (LM (POBHIe)
wn HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KonTpoabubie IIpakTuyeckue 06pazoBaTENLHBIE PeCYpChI
padoThI padoThbI
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O IIO3HAHUS
1.1  DH3MKa M MCTO/IB! HAYUHOTO O3HAHKS 2 bubnuoreka [IOK https://lesson.academy-
' content.myschool.edu.ru/03/10
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubmmorexa LIOK https://lesson.academy-
2.1 | Kumemaruxa > content.myschool.edu.ru/03/10
bubmmorexa LIOK https://lesson.academy-
2.2 Nunawnka ! content.myschool.edu.ru/03/10
bubmmorexa LIOK https://lesson.academy-
2.3 3aKOoHBI COXpaHEHUS B MEXAaHUKE 6 1 1 content.myschool.edu.ru/03/10
Wroro o paznmeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUNKA
3.1 OcCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TCOPHH 9 1 bubmorexa [TOK hitps://lesson.academy-
content.myschool.edu.ru/03/10
bubmmorexa LIOK https://lesson.academy-
3.2 OcHOBbI TepMOMHAMHKH 10 1 content.myschool.edu.ru/03/10
bubmmorexa LIOK https://lesson.academy-
3.3 ArperarHble cocTOSIHUS BeliecTBa. Da30oBbIe MEPEXO/IbI 5 content.myschool.edu.ru/03/10
Wroro mo pazneny 24
Paznen 4. JJIEKTPOJINHAMUKA
bub6moreka [IOK https://lesson.academy-
4.1 Onextpocramnka 10 1 content.mvschol.edu.ru/03/10
ITocTOSIHHBIH 3JIEKTPHUYECKHUT TOK. TOKH B Pa3IMIHBIX bubmoreka [IOK https://lesson.academy-
4.2 12 1
cpenax content.myschool.edu.ru/03/10
Utoro no pazneny 22
HOBTOpCHI/IC HpOfI,Z[CHHOl“O MaTcpHuaJia. FO,Z[OBaH KOHTpPOJIbHAA 2 1
paborta
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3
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11 KJIACC

KoJunyecTBO 4acoB
Ne dyeKkTpoHHbIe (LM POBbLIE)
HanmenoBaHue pa3/ie/ioB U TeM NPOrpaMMbl Kounrpoabublie IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
bubaunoreka IJOK https://lesson.academy-
1.1 MarauTHoe€ 1nose. DJIeKTPOMarHuTHas WHYKITUS 11 1 3 content.myschool.edu.ru/03/11
Hroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
bubaunoreka [{OK https://lesson.academy-
2.1 MexaHUYECKHE U JICKTPOMAarHUTHBIC KOJICOAHUS 9 1
content.myschool.edu.ru/03/11
bubaunoreka [{OK https://lesson.academy-
2.2 MexaHUYECKHE U AJICKTPOMAarHUTHBIC BOJIHBI 5 1
content.myschool.edu.ru/03/11
bubaunoreka [{OK https://lesson.academy-
2.3 | Omrruxa 10 3 content.myschool.edu.ru/03/11
Wtoro no pazneny 24
Pa3znen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 | OcHOBHI crienIuanbHONU TEOPHUH OTHOCUTEIHHOCTH 4 1 buGamorexa LOK https://lesson.academy-
' content.myschool.edu.ru/03/11
Hroro no paszneny 4
Paznen 4. KBAHTOBAS ®U3UKA
A1 DieMEHTE KBAHTOBON ONTHKN 5 bubaunoreka [{OK https://lesson.academy-
' content.myschool.edu.ru/03/11
42  Crpoenne atoma 4 bubaunoreka [{OK https://lesson.academy-
' content.myschool.edu.ru/03/11
43 ArtomHoe Apo 5 bubmmoteka [{OK https://lesson.academy-
' content.myschool.edu.ru/03/11
Hroro no pasneny 15
Pazngen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
5.1 | DneMeHTHI aCTPOHOMHH U ACTPODUZUKHI 7 1 bubmmorexa [TOK https://lesson.academy-
' content.myschool.edu.ru/03/11
Hroro o pazaeny 7

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1

Ob6o0611aro1iee MOBTOPEHKE 4

bubmuoteka [{OK https://lesson.academy-
content.myschool.edu.ru/03/11
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Hroro no pazneny
[ToBTOpEHME MPOIICHHOTO MaTepUaa.
HToroBasi KOHTpOJIbHAs paboTa.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA
Ousuka, 10 wmace/ Msxumes [.5., byxoBueB b.b., Corckuii H.H., mox penakmuei
[TappentreBoit H.A., Akunoneproe obmectBo «M3natensctBo «IIpocBemenue»
Ousuka, 11 xmacc/ Mskumes [.JI., byxoBuer b.b., Uapyrun B.M. mox  penmakmueit
[TapdentreBoit H.A., Akunoneproe obmectBo «M3narensctBo «lIpocBemienue»
METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

®usmka. 10-11 Kmaccel: TEXHOJIOTHYECKUE KapThl YPOKOB 10 yueOHuKy I'.51. Mskummesa u ap.-
Bonrorpan: Yuurens, 2019

Peanuzanusi 00pa3oBaTeNbHBIX HPOrpaMM  €CTECTBEHHOHAYYHOHM U TEXHOJIOTUYECKOM
HaIpaBJIEHHOCTEH 10 pu3uke ¢ ucnoiib3oBanueM obopynoanus nenrpa « TOUYKA POCTA» 7-
11 xmaccsi/MunucrepctBo npocsenienns Poccuiickoit @enepannn/,2023r.

[TapdentpeBa H.A. CoopHuk 3amau o ¢pusuke. 10-11 kmaccsl. — M.: [Ipocsemnienue, — 2022,
Hlwno B.®. [Moypounoe mianupoBanue mno ¢usuke. 10-11 xmaccel. I[Tocobue mis yunrenei
obmeoOpasoBar. opranm3anuii. - M.: [IpocBemenue, 2021.

Mapon A.E., Mapon E.A. ®uszuka 10 k. J{lunakrudeckue matepuainsl.- M.: Jlpoda, 2021
Mapon E.A. ®uzuka. 10 k1. OnopHble KOHCIEKTH U pa3HOYpoBHEBbIe 3amanus.- CI16.: OO0
«Buxropus mitocy, 2020.

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
bub6muoreka IOK https://lesson.academy-content.myschool.edu.ru/03/10
bubnuroreka L{OK https://lesson.academy-content.myschool.edu.ru/03/11
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