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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpelHEro olmiero ooOpa3zoBaHHs
pa3paboTaHa Ha OCHOBE TMIOJIOKEHHMH U TpeOOBaHMH K pe3yJbTaraM OCBOCHHS OCHOBHOMU
oOpa3oBaTenbHON TporpamMmebl, npeactaBieHHbx B PI'OC COO, a Takxke ¢ yuérom deaepanpbHOM
pabodyell mporpaMMbl BOCIIMTAHHS ¥ KOHIEMIUU TpernoaaBaHus yueOHoro npenmera «Pu3uka» B
oOpa3oBarenbHbIX  opraHm3anusx  Poccuiickoit ~ @epepanuu, peaqu3ylOlIUX  OCHOBHbBIE
00pazoBaTebHbIe TPOTPAMMBI.

Copeprxkanue mporpaMmbl 1o (pu3MKe HampaBiIeHO Ha (OPMHPOBAHHE €CTECTBEHHO- HAYUHOM
KapTuHbl Mupa oOydaronuxcst 10-11 kmaccoB mpu oOydeHun ux (usmke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-AESTEIbHOCTHOrO Moaxoa. [IporpamMma mo gpu3mke cOOTBETCTBYET TpeOOBAHUSAM
OI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METAlpPEAMETHBIM pe3ylbTaTamM
Oo0y4eHHsI, a TaKXKe YYUTHIBAET HEOOXOAMMOCTb pealln3alliid MEXIPEIMETHBIX CBA3eH (PU3UKU C
€CTEeCTBEHHO- HAyYHBIMU y4€OHBIMH NpeaMeTaMu. B Hell ompenensitoTcss OCHOBHBIE eI H3ydeHUS
(GU3MKKA Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHuUs, IJIAHUPYEMbIC PE3YJIbTaThl OCBOEHUS Kypca
(GU3MKK: JTHYHOCTHBIC, METANPEAMETHbIC, MpPeaMETHbIC (Ha 0a30BOM ypPOBHE).

[Iporpamma o u3mKe BKIIFOYAET:

IUTAaHUPYEMbIE Ppe3yJbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE
MIPEIMETHBIE PE3yAbTAThI IO FoJjaM 00ydeHUS;

cofiepkaHue yueOHoro npeamera «Pu3nka» no rogam o0ydeHusl.

[IporpaMma 1o Qu3MKe MOXET OBITh HCHONB30BaHA YYUTENSIMH Kak OCHOBA JUIS
CoCTaBlIeHUs cBoMX palOouux nporpamM. Ilpu pazpaboTke paboueil mporpammsbl B TEMAaTHYECKOM
TUIAHUPOBAHUH JIOJDKHBI OBITH YITE€HBI BO3MOXKHOCTH HCIIOJB30BAHUS 3JIEKTPOHHBIX (IU(PPOBHIX)
00pa3oBaTeNbHBIX ~ PECYpCOB,  SIBIAIONIMXCS ~ y4eOHO-  METOJUYECKUMHM  MaTepualaMu
(MyITbTUMEIUIMHBIE TPOTPAMMBI, YIEKTPOHHBIE YUCOHUKHU U 33JaYHUKH, SJICKTPOHHBIE OMOTHUOTEKH,
BUPTYyaJibHbIE JTaOOpAaTOPUU, WUTPOBBIE MPOTPaMMBI, KOJJIEKIIMH HHU(PPOBBIX 00pa3oBaTeIbHBIX
PECYPCOB), PEATU3YIONIMMHU JHIAKTHUCCKUE BO3ZMOKHOCTH UH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, COiepKaHNE KOTOPBIX COOTBETCTBYET 3aKOHO/IATENILCTBY 00 00pa30BaHUU.

[TporpamMma no (u3mMKe HE CKOBBIBAET TBOPYECKYIO WHHUIMATUBY YYUTEIECH W MPEIOCTABISET
BO3MOYKHOCTh [UISl peau3aliil Pa3MYHbIX METOAMYECKHUX IOAXOJ0B K OpraHM3aluu 00ydeHHs
¢u3uKe MpH yCIOBUU COXpaHEHUs 00s3aTeIbHOM 4acTH coAep KaHUs Kypca.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

dusnka Kak Hayka o Hambosiee OOLIMX 3aKOHAX MPUPOABI, BHICTYHas B KauecTBE y4eOHOTo
npeaMeTa B UIKOJE, BHOCHT CYIIECTBEHHBIH BKJaJ B CHCTEMY 3HAaHHH 00 OKpYyXarolleM MHUpE.
HIxonpHBIN Kype (PU3UKH — CHCTEMOOOPa3YIOLIUil Il €CTECTBEHHO-HAYYHBIX Y4eOHBIX IPEAMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIE)KaT B OCHOBE IIPOIIECCOB M SIBICHUN, M3y4aeMbIX XHMHEH,
Ouonoruedt, gusnueckoii reorpadueii m actpoHomueit. Vcrmonb30BaHHEe W aKTUBHOE NMPUMEHEHHE
bu3nyecKuX 3HaHUN OIpenesieT XapakTep M pa3BUTHE Pa3HOOOpPA3HbIX TEXHOJNOTWHA B cdepe
DHEPreTUKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IIOJYy4EHHs HOBBIX MAaTEpUANOB C 3aJaHHBIMHU
CBOMCTBaMHU M Jpyrux. M3yuenue pu3nku BHOCUT OCHOBHOHM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-
HayYHOU KapTUHBI MHpa OOy4aromuxcs, B (OPMHUPOBAHHE YMEHUN NPUMEHSATh HAYYHBIH METO[
MIO3HAHU NIPU BBINOJIHEHUN UMH Y4€OHBIX UCCIIEIOBAHUI.

B ocHOBY kypca ¢u3MKH IS YPOBHSI CPEIHETr0 00IIero 00pa3oBaHUs MOJIOKEH P/ UICH,
KOTOPBIE€ MOXKHO PacCMaTpUBaTh KaK IIPUHIIMIIBI €TO MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEHM KypcC SIBISETCS JIOTMYECKU 3aBEPUIEHHBIM, OH



COACPXKUT MaTepuall U3 BCEX Pa3/esoB (U3MKH, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOM, Tak U
COBpPEMEHHOH (PU3HKH.

Hoes cenepanuszayuu. B cooTBETCTBMM ¢ HEll Marepuan Kypca (HU3UKH OObEAMHEH BOKPYT
¢usnyeckux teopuil. Benymum B Kypce sABisercs GopMUpOBaHUE MPEACTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzanusi npearnosaraeT HCIOIb30BaHUE I'yMaHHTApHOIO
noreHuuana (Gu3nYeckoil HayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS (PU3MKM C pa3BUTHEM OOIIECTBa, a
TaKe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU M SKOJIOTHUYECKUMH MTPOOIEeMaMH.

Hoes npuknaonoii nanpagnennocmu. Kypc (u3MKu mpeanosaraeT 3HaKOMCTBO C IIMPOKUM
KPYrOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3ydEHHBIX TEOPUN U 3aKOHOB.

Hoes »sKxonocuzayuu peanusyercs IOCPEICTBOM BBEACHHUS 3JIEMEHTOB  COJAEPXKAHUS,
HOCBSIIEHHBIX JKOJOTMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHbI C Pa3BUTUEM
TEXHUKU U TEXHOJOTUH, a TakkKe OOCYKIEHHUs IMpOoOJieM palMOHAIBHOTO MPUPOIOINOIb30BAHUS U
9KOJIOTHUYECKOM 0€30MacHOCTH.

CrepkHEBBIMH JJIEMEHTaMH Kypca (HU3MKM Ha YpPOBHE CpeAaHero oOlmiero oOpa3oBaHUS
ABNsitOTC  (pusmueckue Teopuu ((popMHUpOBaHHE TMPEACTABICHUNM O CTPYKTYpe MOCTPOCHUS
dbusnueckoir Teopuu, poiau (YHIAMEHTAJIbHBIX 3aKOHOB M TMPUHIMIOB B COBPEMEHHBIX
NPEACTaBICHUSIX O TMpPUPOAE, TpPaHHUIAX MPUMEHUMOCTH TEOPHH, Ui OMMCAHUS ECTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeATeIbHOCTHBIA TOAXO0A B Kypce (DHU3HKU pealnn3yeTcsl Mpexkae BCero 3a Cyer
OpraHu3alMy SKCIEPUMEHTAIBHON JesTeabHOCTH oOyuaromuxcs. Jlns 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HUCMOJB30BAaHME CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1abopaTopHBIX paboT, KOTOPKIE B MporpamMMe 1Mo Pu3rke 00beTUHEHBI B OOITUH CIIHCOK YYEHUYECKUX
NpaKkTHYeCKuX paboT. Beimenenne B yKazaHHOM TepeyHe JIabopaTOpHBIX padoT, MPOBOIUMBIX IS
KOHTPOJISI M OLIEHKH, OCYILIECTBISIETCS YJacTHUKaMH 00pa30BaTeNbHOIO Ipolecca HCXOAd U3
0COOEHHOCTEH IUIAHUPOBAHUS M OCHAlleHWs KaOuHeta ¢usuku. [Ipu 3ToM obecneuuBaercs
OBNIaJIeHHE OOYJAIOUIMMHUCS YMEHHSIMH TIPOBOJUTH KOCBEHHBIC W3MEPEHUSs, WCCIEIOBaHUS
3aBUCHMOCTEH (PM3UYECKUX BEIIMYHH M MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITIOKESHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yAemsieTcsl pelieHUI0 pacuéTHBIX M KaueCTBeHHBIX 3ajau. [Ipu stom s
pacy€THRIX 3a7ad TPUOPUTETOM SBISIOTCS 3aJa4d C SIBHO 3aaHHOW (DPU3MYECKON MOJENbIO,
MO3BOJIAIONINE TPUMEHSTh U3y4eHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena Kypca,
TaK ¥ MHTETPUPYS 3HAHHS U3 Pa3HBIX pa3aenoB. J{JIsi Ka4eCTBEHHBIX 33/1a4 MMPUOPUTETOM SIBIISIFOTCS
3aJjaHNUs Ha OO0BSICHEHHE NPOTEKaHUS (PU3MUYECKUX SIBICHUHA M MPOLIECCOB B OKPY)KAIOLIEH KHU3HH,
TpeOyromue BpIOOpa PU3NIECKON MOIEIH ISl CUTYAIlH MTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmMu GI'OC COO k MaTepHaTbHO-TEXHUIECKOMY 00€CTICUEHHUTO
y4eOHOro mporecca 0a30BbIii YPOBEHb Kypca (PM3UKHU HAa ypOBHE CpeqHEro olmiero oOpa3oBaHUs
JOJDKEH W3y4daTbesi B YCIOBHSX IPEIMETHOT0 KaOwHeTa (M3WKH WM B YCIOBHSX
UHTETPUPOBAHHOTO KaOWMHETa MpPEeAMETOB eCTeCTBEHHO-HAy4HOro Hukia. B kaOunere (Qu3MKu
JOJDKHO OBITh HE00XOAMMOe JIabopaTopHOEe O0OpyIOBaHHE /Jisi  BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pu3MKe y4eHWYECKHUX IMPAKTUYECKHX paboT U IEMOHCTpPAIMOHHOE 000PYIOBaHUE.

JleMOHCTpaliioHHOe ~ 00opyaoBaHue  (opMupyercss B COOTBETCTBHM C  IPUHIMIIOM
MUHUMAJIbHOM JOCTaTOYHOCTH M OOECIEYMBACT MOCTAHOBKY MNEPEUYHCIEHHBIX B IMPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTpPAIMH JUIs HCCICJOBAHUS H3y4aeMbIX SIBICHUA U TIPOLIECCOB,
SMIIUPUUYECKUX U (YHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHUE MJIsi YICHUUYECKHX MPAKTHYECKUX paboT (HOpMHpYETCs B BUIE
TEMaTHYECKHUX KOMIUIEKTOB U 00eclieurBaeTcs B pacyére 0JJHOr0 KOMIUIEKTA Ha IBYX 00YyJarOLIUXCA.



TemaTnueckue KOMIUIGKTHI J1a0OpPaTOPHOTO OOOpPYHOBAaHMS JIOJDKHBI OBITH TOCTPOEHBI HA
KOMILJICKCHOM HCIOJb30BaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKkKe KOMITBIOTEPHBIX

WU3MEPHUTEIBHBIX CUCTEM B BUE NU(PPOBBIX JTa00paTOPHIA.

HEJU U3YYEHUS YYEBHOI'O ITIPEJIMETA «®U3UKA»
OCHOBHBIMH LIESIMU U3y4eHUS (PU3UKHU B 001IeM 00pa30BaHUU SIBIISIOTCS:
(dbopMupoBaHNEe MHTEpeca M CTPEMIICHHS OOYJaIOUIMXCS K HAYYHOMY H3yYEHHIO IPUPOJIHI,

Pa3BUTHE X UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH;

pa3BUTHE MIPEJCTABICHUN O HAYYHOM METOAE MO03HaHUA U (pOpMUpPOBaHUE
MICCIIEIOBATENIbCKOTO OTHOIIEHMS K OKPYKAIOIIUM SIBJICHUAM;

(¢bopMHpOBaHME HAyYHOTO MHUPOBO33PEHMs KaK pe3yibTaTa U3yu4eHHs OCHOB CTPOECHHUS
MaTepuu U QyH/1aMEHTaIbHBIX 3aKOHOB (DU3UKHU;

(dbopMHupoBaHNE YMEHHI OOBSCHATH SIBICHUS C UCIIOJIL30BaHUEM (PH3MUYECKUX 3HAHUHN U
HAy4HBIX JOKa3aTebCTB,;

(dbopMHpOBaHUE MTPEICTABIECHUI 0 poiaM (PU3NKU AJIS pa3BUTHS JPYIUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTrxKeHue 3Tux Leleil ooecrneyrBaeTcst pellieHeM CIIeIyIOIUX 33134 B IIPOLECCe U3YUeHHUSI
Kypca QU3MKH Ha YpOBHE CPEITHET0 00IIero 00pa3oBaHHUS:

npuoOpeTeHne CUCTEMBI 3HAaHUH 00 o0muX (U3NYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSX, BKIIOYA MEXaHUKY, MOJCKYISPHYIO (DH3HKY, SIEKTPOAMHAMHKY, KBAHTOBYIO (DM3HKY U
AIIEMEHTHI aCTPOPU3UKH;

¢bopMHUpoBaHME YMEHUN NPUMEHSTh TEOPETUUECKUE 3HAHMUA JUId OOBSCHEHUs (PU3MUECKUX
SBJICHUI B IPUPOJIE U TS IPUHATHS IPAKTUUECKUX PEIICHUH B TOBCEAHEBHOM KU3HH;

OCBOEHHE CHOCOOOB pPELIeHUs PAa3IMYHBIX 3a7ay C SBHO 3aJaHHOW (PU3NYECKOM MOJEINbIO,
3aj1a4, MOAPa3yMEBAOLINX CAMOCTOSTENIbHOE CO3aHue (PU3NIECKON MOJIENH, aJIeKBaTHOM YCIOBUSAM
3aJa4u;

MMOHUMaHNe (GU3NYECKUX OCHOB UM MPUHIIUIIOB AEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYXKAIOIIYIO Cpeny;

OBJIAJICHUE METO/aMH CAMOCTOATENBHOIO IUJIAHUPOBAaHMS U MPOBEIEHHUS (PU3HMUECKUX
HKCIEPUMEHTOB, AaHajdM3a W HHTEpHpeTauud HHQOpMAIMM, ONpeeNeHUs JTOCTOBEPHOCTH
MOJIY4EHHOT'O pe3yJIbTaTa,

CO3/IaHME YCIIOBUH JJI Pa3BUTHs YMEHHUI POEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKON

ACATCIIbHOCTH.

MECTO YYEBHOI'O TIPEIMETA «®U3UKA» B YUEBHOM IIJIAHE
Ha uzyuenue gusuku (0a30BbIil ypoBEeHb) Ha YPOBHE CPEAHEr0 00111ero 00pa3oBaHHs OTBOJUTCS
136 gacos: B 10 kimacce — 68 vacoB (2 gaca B Hezeno), B 11 kimacce — 68 gacoB (2 yaca B HEZIEIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenune ydeOHoro mpenmera «®Du3mka» Ha YpPOBHE CpelHEro oomiero obpa3oBaHUS
(6a30BBIli  ypOBEHB) JTOJDKHO  00€CIeunTh JIOCTUKEHHE CIENYIOIINX  JINYHOCTHBIX,

MCTAIPCAMETHBIX U TPECAMCTHBIX 06p830BaTeJILHLIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «DU3MKa» IOIDKHBI

OTpakaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIUXCS PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOMN
BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHCTEMON I[EHHOCTHBIX OPUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX
yOEXKIEHHU, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOIIECTBA, paclIMpEHUE
JKM3HEHHOTO OIbITA M OIbITA JISITEILHOCTH B MPOIECCEe PEaTU3allid OCHOBHBIX HAalpaBJCHUH
BOCIMTATEILHOM JIESITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro BOCIMTAHMA:

cOPMHUPOBAHHOCTh T'PAKIAHCKON MO3UIIMU OOYJAIOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOro OOIIECTBa;

MPUHATHE TPAAUIIUOHHBIX OOIICUCTIOBEYECKUX T'YMAHUCTHUCCKUX M IEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEPECAX IPaXKIaHCKOI0 OOIIECTBA,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTeIbHON OpraHH3alliH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMUA WHCTUTYTAMU B COOTBETCTBHH C MX (PYHKIIHSIMU
Y Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JESITENbHOCTH;

2) IaTPpUOTHYECKOr0 BOCTIUTAHUS
c(OPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, IATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHUE K TOCYapCTBEHHBIM CUMBOJIAM, JTOCTHKEHUAM POCCUMCKUX YUEHBIX

B 001acTH GUBKKH U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:
c(pOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO ITOBE/ICHNUS;
CHOCOOHOCTH OLIEHHWBATh CUTYALIUIO U IPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICh Ha

MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE€ B JACATEIBHOCTH YIEHOTO;
OCO3HAHHE JTUIHOTO BKJIaJIa B TIOCTPOCHUE YCTOMYHUBOTO OYIYIIIETO;

4)3¢TeTHYeCKOro BOCIIMTAHUS

9CTCTHUYCCKOC OTHOHMICHUEC K MHPY, BKIIIOYAd 3CTCTUKY HAYYHOI'O TBOPYECCTBA, IPUCYILICTO

buznyeckoil HayKe;

5) Tpy10BOr0 BOCIIUTAHUS

HWHTEpEC K pa3NUYHbIM cdepam mpoecCHOHATBLHOU NeSTeNFHOCTH, B TOM YHCIE CBS3aHHBIM
¢ (UBUKON M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOp Oymyrieit mpodeccuu u
pean30BbIBATH COOCTBEHHBIE JKU3HEHHBIC TIJIAHEI;

TOTOBHOCTB U CIOCOOHOCTB K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (PU3UKH HA

MPOTSIKEHNUH BCEH KU3HMU;

6) 9KOIOrH4€eCKOro BOCIIUTAHUS .
c(hopMHPOBAHHOCTH IKOJIOTHUECKOM KYJIbTYPBI, 0OCO3HAHKE TTI00aIbHOTO XapaKTepa



HKOJIOTMYECKHX MPOOIIEM;

IJTAHUPOBAHUE U OCYILIECTBICHUE JEHCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUSA LIeJIeh
YCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

Pacmmpenuie omnbiTa AEATEIHHOCTH SKOJOTMUECKOM HAINpaBIEHHOCTH HAa OCHOBE

UMEIOIINXCS 3HAHUH 10 (QUBHKE;

7) HEeHHOCTH HAYYHOr'0 MIO3HAHMS:

copMHPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMECHHOMY YPOBHIO Pa3BUTHSI
du3nUecKol HayKH;

OCO3HAHME LIEHHOCTH HAYYHOH IEATeNbHOCTH, TOTOBHOCTh B TIPOLECCE M3Yy4CHUs (DUHKH

OCYHIECTBJIATH ITPOCKTHYIO U UCCIICA0BATCIIBCKYIO ACATCIbHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHbIE YHHBepPCAJbHbIE y4eOHbIe 1eiiCTBUA
ba3oBble Jjoruyeckue AeicTBUA:

CaMOCTOSATENBHO (OPMYIHUPOBATH U AKTyaJIU3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

ONPEAEIIATH UENH AEATEIbHOCTH, 3a11aBaTh ITIApaMETPbl U KPUTEPUN UX TOCTHKECHHUS,;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ POTHBOPEUHS B pACCMATPHUBAEMBIX (PU3UUECKUX SBICHUSX;

pa3pabaThiBaTh IUIAH pEIICHHs TIPOOJIEMBI ¢ YIETOM aHATN3a NMEIOLINXCS MaTEpPUATTBHBIX U
HEMaTEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM,
OLICHNBATh PUCKHU MOCIEICTBUMN NEATENbHOCTH;

KOOPJIMHUPOBATh U BBHINOJIHATH PabOTy B YCIOBHSIX pEabHOIO, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOTO B3aMOJECHCTBUS;

pa3BHBATh KPEaTUBHOE MBILIUIEHHE IPU PEIIEHUH KU3HEHHBIX POOIIEM.

ba3oBble ucciaenoBareibcKkue AeMCTBUS

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KJIFOYEBBIMU MOHATUSIMHU U METOIaMHU (PU3NUECKOI HAYKH;

BJIQ/ICTh HABBIKAMHU Y4€OHO-HCCIIEI0OBATEIHCKON M TPOEKTHOM JIEATEIHHOCTH B 00JIaCTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITETLHOMY MOMCKY METOJIOB PEIIeHUs 3a1a4
(1)I/I3I/III€CKOFO conepxcaHI/m, HpI/IMeHeHI/IIO pasnuqux METOAO0B ITO3HAHUA,

BIIQJICTh BHJAMH JEATEIHPHOCTH II0 TMOJTYYCHHIO HOBOTO 3HAHMS, €r0 HWHTEPIpeTaIny,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3MYHBIX yYEOHBIX CHUTYAIUSX, B TOM YHCIIC TIPU CO3TaHUU
y4eOHBIX TTPOEKTOB B 00JIaCTH (DU3UKH,

BBISIBIISITH TPUYUHHO-CIIC/ICTBEHHBIE CBSI3U M aKTYaJU3UPOBATh 3a71aqy, BBIJBUTATh TUTIOTE3Y €&
pEIIeHHsI, HAXOAUTh apTyMEHTHI IS JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh MapaMeTphbl U
KPUTEPHUH PELICHHUS;

AHATM3UPOBATH TIOJIYYEHHBIE B XOJI€ PEIICHUS 3a7aud PE3yJIbTaThl, KPUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 337]aul B 00Pa30BaTENLHON e TENFHOCTH, B TOM
YHCIIe IPU U3y4eHUU HUBHKH,

JlaBaTh OIIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS MO (U3UKE B MPAKTUIECKYIO 00JIACTh KU3HEAEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX NMPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJCH, MIPEAJIaraTb OPUTHHAIIbHBIC MOAXOAbI U PEILICHNUS;

CTaBUTH HpO6JI€MI>I " 3aa49y, JOIMYCKAOIUC aJIbTCPHATUBHBIC PCIHICHU.

Padora ¢ unpopmanueii:



BJIAJI€Th HAaBbIKAMU MOITY4EHHUs HHPOPMALUHU (PU3UUECKOTO COAEPKAHUS

U3 HCTOYHMKOB pA3HBIX THUIIOB, CAMOCTOSITEJIBHO  OCYIIECTBIATH IIOMCK, AaHAJIM3,
CHCTeMaTU3alUI0 U HHTEPIPETALUI0 HH(MOPMAIIMK PA3INYHBIX BUJOB U (OPM IIpEACTaBIICHMS;

OLIEHUBATH JOCTOBEPHOCTHh MH(OPMALINH;

UCIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH B peLIEHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 1 OPTaHU3AIMOHHBIX 33/1a4 ¢ COOJII0IEHUEM TPEOOBaHMIA
HPrOHOMUKH, TEXHUKU 0€30IIaCHOCTH, TUTHEHBI, PeCypcocOepekeHusl, MPABOBBIX U AITUYECKUX HOPM,
HOPM HH(OPMALMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO CONIEPKAHUSA B PA3IMUYHBIX (opMaTax ¢ yd€TOM Ha3HAUYECHUS
UHpOpPMaMM U ILEJNeBOM ayJuTOpuHu, BbIOMpas ONTUMalIbHYIO (opMy INpencTaBleHUs U

BU3YyaJIM3alluu.

KoMmyHukaTHBHBIE YHHBepcaJbHbIE y4eOHbIe 1eiiCTBUA:

OCYIIECTBIIATh OOIIEHHE Ha YPOKax (PU3UKH U BO BHE-YPOUHOH J1ESATEIBHOCTH;
pacno3HaBaTh NPEeINOCHIIKH KOH(MIUKTHBIX CUTYAllMH U cMAr4aTh KOHQJIMKTHL;
pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3pEHUS C UCIIOIb30BaHUEM SA3BIKOBBIX CPECTB,;

MIOHUMATh M HCII0Ib30BATh MPEUMYIIIECTBA KOMAaHIHON U UHIUBHyaIbHON PabOTHI;
BBIOMPATh TEMATUKY K METO/IBI COBMECTHBIX JICHCTBU € y4ETOM OOIMX UHTEPECOB, U

BO3MOXKHOCTEH Ka)XKI0T0 WICHA KOJIJICKTUBA,

IIPUHHUMATD LIEJIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JACHCTBUSA
110 €€ NOCTHKEHHIO: COCTABJIATH IIJIaH JEHCTBUM, pacCpeessTh POJIU ¢ y4ETOM MHEHHM YYaCTHUKOB,
00CYXJaTh Pe3yJIbTaTbl COBMECTHOM paboTHhI;

OLIEHMBAaTh KauyeCTBO CBOETO BKJAJa M KaXJOr0 y4yaCTHMKA KOMaHAbl B OOLIMi
pe3yJsbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEU C ITO3ULIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TIO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLHsIX,

MMPOABJIATH TBOPUYECTBO U B006pa)KeHI/Ie, OLITH WHUIIMATUBHBIM.

PerynsiTuBHbIe yHMBepcaibHbIe Y4eOHbIE 1eiiCTBUSA
Camoopranu3anmusi:

CaMOCTOSITEIBHO OCYLIECTBIIATh IO3HABATEIbHYIO JEATENbHOCTh B 001acTM (U3MKH U
ACTPOHOMMUH, BBISBISTH IPOOJIEMBI, CTABUTH U (DOPMYIHPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIbHO COCTAaBJATh IUIAH PEUIEHUs pacu€THBIX M KaueCTBEHHBIX 3a/ay, IUIaH
BBITTOJTHEHUS TTPAKTUYECKON pabOThI ¢ Y4ETOM MMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPEINOYTEeHUI;

JIaBaTh OLICHKY HOBBIM CUTYAallUsIM;

pacuIupsaTh paMKi y4eOHOTO TPEeIMETa Ha OCHOBE JIMUHBIX MPEANOYTCHU;

JIeNIaTh 0CO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE,

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO W TIPOSIBIICHUIO SPYAUIIMKA B 001acTU (HU3MKH,
MOCTOSTHHO TIOBBIIIIATH CBOW 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIUOHAIbHBIM NHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CUTYyAllUSAM, BHOCUTb KOPPCKTUBLI B JACATCIILHOCTh, OLICHUBATH



COOTBETCTBUE PE3YyJIbTATOB LIECIISIM;
BJIaJIeTh HAaBBIKAMU TIO3HABATEIbHOMN peIeKCHH KaK OCO3HAHUS COBEPILACMbIX ACUCTBUMA U
MBICIIUTEIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI pedeKCHn AJIsl OLUEHKH CUTYallud, BbIOOpAa BEPHOIO PELICHHUS;
YMETb OLIEHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKCHUIO;
IIPUHUMATh MOTUBBI M apPTYMEHTHI IPYIUX IIPU AHAIIU3€E PE3YJIbTaTOB IEATEIbHOCTH;
NPUHUMATH ce0s1, MOHUMAasi CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX IIPH aHATIU3€ PE3YIIbTATOB ACATEIbHOCTH;

MpU3HABATh CBOE MIPABO U MPaBO IPYTUX Ha OIIUOKH.

B miporiecce 10CTHKEHHS] TUIHOCTHBIX PE3YJILTATOB OCBOSHUS MPOTPAMMEI IO (PU3UKE TSI
YPOBHS CpeHEro 00111ero 00pa3oBaHus y 00y4aroluXcsi COBEpPIICHCTBYETCS YMOLIMOHATBHBIN
WHTEIUICKT, TIPENoaraonmii chOopMHUPOBAHHOCTD:

CaMOCO3HAHHMS, BKJIOYAIOLIETO CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS Pa3BUTHs COOCTBEHHOW SMOLIMOHATIBHOM Cepbl, ObITH YBEPEHHBIM B cele;

CaMOpEryJIHUpPOBaHHS, BKIFOUAIOIIET0 CAaMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBEIECHHE, CIIOCOOHOCTh aTaNTHPOBATHCS K SMOIMOHATBHBIM H3MEHEHHUSM U IPOSBIISTH
TrHOKOCTb, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTHIKCHHIO WEIW U YCIHexy,
ONITUMH3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

OMIIATHH, BKJIIOYAIOUIEH CIIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE COCTOSHHE IIPYIHX,
YIUTBHIBATH €0 MPH OCYIIECTBICHUH OOIICHHUs, CIIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BK/IHOYAKIIMNX CIIOCOOHOCTH BBICTpanMBaTb OTHOIICHUA C APYTUMU
JJIOAbMU, 33.60TI/ITBC$[, MPOABJIAITE UHTEPEC U pa3pCIIaATh KOH(I)J'II/IKTBI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy oOydyenuss B 10 kiacce mpeameTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMHUPOBAHHOCTH Y 0OYUJAIONTUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MIPUMEpaX poJib U MeCTO (GU3UKHU B (HOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOUM KapTHHBI MUPA, B Pa3BUTHU COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUM, B IPAKTUUECKOU
JeATEIIbHOCTH JIIOCH;

YUUTHIBATh TPAHUIIBI MPUMEHEHHUS W3Y4EHHBIX (PU3MYECKUX MOJENIeH: MaTepuaibHas TOYKa,
WHEpLUaNbHasg cHUCTeMa OTcu€Ta, abCONIOTHO TBEPAOE TEJO, UACATBHBIA Ta3, MOJEIU CTPOCHHS
ra3oB, XHUIKOCTEH W TBEPABIX TEJ, TOUYCUHBIM DJICKTPUUECKUN 3apsi/i MPU PEHICHHH (HU3HIECKUX
3a/1ay;

pacmio3HaBaTh (pu3MUecKrue SBICHHUS (TPOIECCH) W OOBICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KHHETUYECKON TEOpUU CTPOCHMSI BEUIECTBA U  DJIEKTPOJWHAMUKHU:
paBHOMEpHOE H PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIDKEHHE, CBOOOTHOE TMaJeHUE Tell,
JIBUKEHHUE 10 OKPYKHOCTH, WHEpIUs, B3auMojaencTBue ten, nuddysus, OpoyHOBCKOE ABIKEHUE,
CTPOEHHE KHUIAKOCTeH M TBEPABIX TeEJ, U3MEHEHHE 00BhEMa TeNl NpU HarpeBaHWM (OXJIAKICHHH),
TEIUIOBOE  PAaBHOBECHE, HCIApEHUEe, KOHJEHCAIUsA, IUIaBJICHUE, KpUCTAUIU3AlMs, KHUIICHHE,
BJIKHOCTb BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYNE, CBS3b
MEXAy MapaMeTpaMHl COCTOSIHUSI Ta3a B H30IpPOLIECccaX, 3JIEKTpU3alus TeJ, B3auUMOJICHCTBUE
3aps/ioB,;

OIKCHIBATh MEXAaHUYECKOE JBIKECHUE, UCTIONB3Ys (PU3NYECKIEC BEIMYMHBI: KOOPJMHATA, ITYTh,

nepeMellieHrne, CKOpoCTh, YCKOpPEHHE, Macca Telja, CHJIa, MUMIYIbC Tella, KHHeTHYecKasl SHeprus,



MNOTCHIMAJIbHAA OHCPTHUA, MCXAHUYCCKaA pa60Ta, MCXAaHHUYCCKAasA MOIIHOCTh; IIpU OIMUCAHUHA
IMPaBUJIIBHO TPAaKTOBATb (bH?)PI“IGCKHfI CMBICIT UCITOJIB3YEMBIX BCJIIMYWH, UX 0003HaYEHU U (107050700008

HaXOJUTh (HOPMYIIbI, CBA3BIBAIONINE JTAHHYIO (PU3HUECKYIO BETUUMHY C APYTUMHU BEIMYUHAMH,

OIMCHIBATh U3y4YE€HHBIE TEIJIOBbIE CBOMCTBA TEJ U TEILJIOBBIE SIBJICHUS, UCHONb3Ysl (GU3NUECKUE
BEJIMYUHBIL: IaBJICHHUE ra3a, TEMIIEPAaTypa, CPEeIHsAs KHHETHUYECKAsl SHEPrUsl Xa0TUYECKOIO JIBHKEHUS
MOJIEKYJI, CPEIHEKBAJpaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI dHEprus,
pabora rasa, K03(p(GUIUEHT MOIE3HOro ASHCTBUS TEIJIOBOIO JIBUTATEINS; IPU OMMCAHUM IPAaBHIILHO
TPaKTOBaTh (PU3UYECKUN CMBICI UCIIOJIB3YEMBIX BEIMYHMH, UX OO03HAYCHHS W €IMHUIIBI, HAXOAHUTH
(opMyIIbl, CBA3BIBAIOIINE JaHHYIO (PM3UYECKYIO BEJIMYMHY C JPYTUMU BEINYMHAM;

ONKCHIBaTh HW3YYEHHBIE DJIEKTPUUYECKUE CBOMCTBA BEIECTBA U DIIEKTPUUECKUE SIBICHUS
(mpoueccel), UCHONB3Yys (PU3MYECKHE BEIMUYMHBI: 3JIEKTPHUUECKHM 3apsill, 3JIEKTPUYECKOE IOJIE,
HaNPsHKEHHOCTD M0JIA, MOTEHLUAN, Pa3HOCTh MOTEHLUAIOB; IIPU ONKMCAHUH NIPaBUIIBHO TPAKTOBATh
(U3NYECKUIl CMBICI UCIOB3YeMbIX BEJIMYNH, HX 0003HAYCHUSI M CIUHMIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMUUHY C APYIMMHU BEJIMUUHAMY,

aHAJIM3UPOBaTh (U3UUECKUE TMPOLECChl U SABJCHUSA, HCIONb3yd (U3MUYecKHe 3aKOHBI U
OpUHLHKIBL: 3aKOH BcemupHoro tsaroreHusi, |, Il m Il 3akonbr HploTOHa, 3aKoH coxpaHeHUs
MEXaHUYECKON DHEPIMM, 3aKOH COXPAHEHMsI MMIIYJbCA, NPUHLMII CYNEPIO3HLUN CHJI, IPUHLUI
paBHOIIpaBUsl MHEPLUAIbHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KHHETUYECKYIO TEOpPUIO CTPOCHHUS
BEIIIECTBA, [a30BbIC 3aKOHBI, CBS3b CPEIHEN KMHETUUYECKOW DHEPIMM TEIJIOBOTO JBMXKEHHS MOJIEKYI
C  abCOJIOTHOM TEeMIepaTypol, TEpBbIH  3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTr0 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuuaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA,
€ro MaTeMaTU4ecKOoe BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NMPUHIIUIBI JEHCTBUS MAalIMH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB,;
pa3nuyaTh yCIOBHS MX O€30MacHOr0 MCIOJIb30BAHUS B MOBCEAHEBHOU )KMU3HU;

BBIMOJIHATh SKCIEPUMEHTBI 110 HCCIIEOBaHUI0 (U3MYECKUX SIBICHUH U TPOLECCOB C
UCIIOJIb30BAHUEM IIPSIMBIX, M1 KOCBEHHBIX M3MEpPEHHH, Mpu 3TOM (OopMyIHpoBaTh MpoliaeMy/3anaqy
U TUNOTE3y y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTrO 000pYaOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYLIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEPEHMsI (PU3NYECKUX BEIUYUH, TP 3TOM BHIOMPAThH
ONTUMAJIBHBIN CIIOCO0 HM3MEpEeHHs W HCIOJb30BaTh HM3BECTHBIE METOJbI OLIEHKH IOTPELIHOCTEN
U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMM BEIHMYMHAMU C HCIOJIb30BAaHHEM IPSIMbIX
U3MEpPEHUN, TpU H3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJY4EHHON
3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJIE TAOIMIl U TpaUKOB, AeNaTh BHIBOJABI MO pe3yIbTaTaM
UCCIIEIOBAHMS;

coOuroiaTh npaBuiia 0€30MacHOTO TPYy/a MPH MPOBEICHUH UCCIEA0BaHUN B paMKaxX y4eOHOro
HKCIIEPUMEHTA, Y4eOHO-MCCIIEOBAaTEIbCKOM W IMPOEKTHOM JAEATENbHOCTH C HCIIOIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a00OPaTOPHOro 000pyI0BaHMS;

pemarb pacdy€THble 3aJauyd C SBHO 33JaHHOM (U3MUECKOW MOJENBIO, HCIONb3YS
¢u3mvecKkue 3aKOHBI W MPHUHLUIBI, HA OCHOBE aHAIM3a YCIOBHS 337a4yl BHIOMpPATh (PU3HUECKYIO
MOJIeNIb, BBIIACHATh (U3UUYECKUE BEIUYMHBI M (OPMYIBI, HEOOXOAWMBIEC Ui €€ pelIeHus,
MPOBOAUTH PACUETHI M OILIEHUBATh PEATbHOCTD MOJIYYEHHOT0 3HAYEHUS (PU3MUECKON BETMUNHBL;

pelaTh Ka4eCTBEHHBIC 3a7add: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPECUYMBYIO ILICTIOYKY

paccyxJIeHHu# ¢ OMOpoi Ha U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECKUe SBICHUS,



WCTIOJIB30BaTh MPH PEUICHUH YYeOHBIX 3a/lad COBPEMEHHBbIE WH(MOPMAIMOHHBIC TEXHOJIOTHU
JUTSL TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMN U TPEICTABICHUS YIeOHON M HAYIHO-TTOMYIISIPHON
UHQPOPMAIIUH, TTOJYICHHONW U3 Pa3IMYHbIX NCTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH IMOIyIaecMYIO
uHpopmaruio;

MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCHICKHUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MTPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIONIB30BaTh TECOPETUYCCKHE 3HAHUS MO (U3UKE B TIOBCEAHCBHOMN KU3HU ISl OOCCIICUCHHUS
Oe3omacHOCTH MpH OOpalieHn ¢ MprOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH, IS COXPAHCHUS
3]I0POBbSI U COOJIOAEHUSI HOPM 3KOJIOTHYECKOTO MOBEICHHUS B OKPYKAIOIIEH cpere;

paboTarh B TpyIIe C BHINOJHCHUEM PAa3IMYHBIX COLHUAIBHBIX POJICH, MIAaHUPOBATh PadOTy
TPYIIIBI, PAIIHOHAIEHO PACHPEACISTh 00SI3aHHOCTH U TUIAHUPOBATh JICATEILHOCTh B HECTaHJAPTHBIX
CUTYallMsIX, aJeKBAaTHO OIICHWBAaTh BKJIAJ KaXJIOTO W3 YyYaCTHUKOB TPYIIBI B pEIICHUE

paccMaTpuBaeMoi MpoOJIeMBbl.

K konmy oOyuenust B 11 kiiacce mpeaMeTHbIC pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaThb CHOPMHUPOBAHHOCTD y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBaTh Ha TpUMEpax pojb U MecTo (u3uku B (POPMUPOBAHUU COBPEMEHHOMN
HAYYHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMCHHOW TEXHUKH M TEXHOJOTHMH, B MPAKTUYCCKOU
JeSITeIIbHOCTH JIFOJICH, IIEJIOCTHOCTh M €IMHCTBO (PM3UUECKOW KapTUHBI MHPA;

VIUTBIBAaTh TPAaHUIBl [PUMEHEHHWS W3YYCHHBIX (U3WYECKUX  MOJAETEH: TOUYCUHBIN
AIIEKTPUYECKUN 3apsif, Tyd CBETa, TOUYEYHBI UCTOYHHK CBETa, siepHAas MOJIENb aroMa, HyKIIOHHAS
MOJIENTb aTOMHOTO si/ipa MPH pelieHnr GU3NYECKUX 3a/au;

pacro3HaBaTh (uU3MUECKUE SBICHUS (MPOIECCH) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JIEKTPOJIMHAMUKNA W KBAaHTOBOH (DU3UKU: JJIEKTPHUYECKAs TPOBOJUMOCTH, TEIIJIOBOE, CBETOBOE,
XUMHNYECKOC, MArHUTHOC HeﬁCTBHﬂ TOKa, BSaHMOHeﬁCTBHe MAarHuTOB, 3JICKTPOMAarHuTHasA WHAYKIUA,
NECTBUE MAarHUTHOTO TONS HA TPOBOJHUK C TOKOM M JBMKYIIUHCS 3apsiji, JIEKTPOMAarHUTHbBIE
KonebaHus U BOJHBI, NPSMOJIMHEHHOE pachIpOCTpaHEHHWE CBETa, OTpPaKEHUE, MpeoMIICHHE,
uHTepdepeHnrs, Tudpaxius 1 Noaspu3alus CBeTa, TUCIepcus cBeTa, GoTodneKkTpuueckuit 3hdext
(pororddexT), cBeToBOE MaBiieHHWE, BO3HUKHOBEHHE JIMHEWUYATOrO CIEKTpa aroma BOJOPOJa,

C€CTCCTBCHHAA U UCKYCCTBCHHAA paIMOaKTUBHOCTD,

ONHUCHIBaTh H3Yy4EHHBbIE CBOWCTBA BeLIECTBA (IJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKHE,
AIIEKTPUYECKYIO TPOBOAMMOCTbh PAa3IMUYHBIX Cpel) M 3JIEKTPOMArHUTHbBIE SBJIEHUS (TIPOLIECCHI),
UCTIONB3YA (PU3MYECKHe BETMUMHBL: AJIEKTPUUYECKUN 3apsij, CHJIa TOKa, SJIEKTPHUECKOe HapsHKeHHE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh IMOTEHIIMAJTOB, 3JEKTPOJABIIKYIIas cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO ToJis, cuia Amriepa, cuia JIOpeHIa, WHIYKTUBHOCTh KaTYIIKW, DHEPTUs
AIIEKTPUYECKOT0 U MAarHUTHOTO MOJeH, MepuoJ U YacToTa KojieOaHUi B KoieOaTelbHOM KOHTYDE,
3apsil M Cujla TOKa B IPOLIECCE T'apMOHMYECKUX JJIEKTPOMAarHUTHBIX KojeOaHui, (okycHoe
pacCTOsiHME W ONTHYECKas CHUJIa JIMH3bI, IPU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUYECKUI
CMBICII HCIIONIb3yEeMBbIX BEIWYHMH, UX 0003HAYCHUS U €IUHMIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE
JAHHYIO (PM3NYECKYIO BEJIMYUHY C IPYTMMHU BETMUUHAMY,

OIMCHIBAaTh W3YYCHHBIE KBAHTOBBIE SIBJIEHUS M IPOLIECCHI, UCHOIb3Ys (PU3NUECKUE BETUYNHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M YacTOTa CBETA, PHEPrusi U MUMIYIbC (OTOHA,

nepuoa mnojypaciana, SHEprusd CBA3UW ATOMHBIX SAACP, MPU OIMHUCAHUH IMPABUIIBHO TPAKTOBATH



(U3NUECKUil CMBICT MCIIONIB3YEMbIX BEJIMYMH, MX 0003HAUYEHUS M €IWHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (HU3MUYECKYI0 BEIMYMHY C APYIUMH BEIMYMHAMH, BBIYHCIATH 3HAUCHHE
(U3UYECKOI BEITMYNHBI,

aHAJIM3UPOBATh (PU3MYECKUE TPOLECChl W SBJICHUS, HCIONb3ysd (DU3UYECKUE 3aKOHBI M
NPUHIUIEL 3aK0OH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U NapaluIeIbHOTO COCANHEHHUS TPOBOIHUKOB,
3akoH  JDxoyns—JIeHna, 3aKkOH  JJIGKTPOMarHMTHOW  MHIYKLUH, 3aKOH IIPSIMOJUHEHHOIO
pacIpoCTpaHEHUsI CBETA, 3aKOHBI OTPXKEHHs CBETa, 3aKOHBI IPEJIOMIICHHUS CBETa, ypaBHEHHE
Onnmreitna a1 Goroaddexra, 3aKOH COXpaHEHHS SHEPTHH, 3aKOH COXPAaHEHUs HMITYJIbCA, 3aKOH
COXpaHEHHS JJIEKTPHUUECKOTO 3apsizia, 3aKOH COXPAaHEHHUS MacCOBOT0 YHCIIa, HOCTyaaTsl bopa, 3akon
pPaaMOAaKTUBHOTO pacmaja, MpPH 3TOM pa3dyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BRIPAKECHUE U YCIOBHSA (TPAHUIIBI, 00JIaCTH) IPUMEHUMOCTH;

OIIpEIeIIATh HalpaBlieHHE BEKTOpa MHAYKLUU MAarHUTHOTO IOJI MPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuiiel Jlopenua,

CTPOUTHb U OIUCHIBATh HM300paKEHHE, CO3/1aBaeMOE IUIOCKHUM 3€pKalioM, TOHKOM JIMH30M;

BBITIOJNHSTh JKCIICPUMEHTHI TI0 HCCIICOBAHUI0 (DH3UYECKUX SBICHUW W TPOIECCOB C
HCIIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX U3MEPEHUM: MpH 3TOM (POpMyIUpoBaTh podieMy/3agauy u
TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpATh YCTAHOBKY W3 MPEAJIOKEHHOTO OO0OPYIOBaHHMS,
MIPOBOJIUTH OMBIT U (POPMYIIUPOBATH BHIBOIBI;

OCYIIECTBIISATh MIPSIMBbIE M KOCBEHHBIC M3MEPCHHS (PU3NICCKUX BEIUYUH, IPH 3TOM BBHIOHPATH
ONTHUMAJbHBIA CHOCO0 M3MEPEeHHs U HUCIOJIb30BATh H3BECTHBIE METOJIbI OLIEHKH MOTPEIIHOCTEN
U3MEpEHUN;

WCCIIEZIOBATh 3aBUCUMOCTU (PU3MUECKUX BEMUYMH C HUCIHOJIH30BAHHEM MPSIMBIX U3MEPEHUIL:
Opyd 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh pe3ylbTaThl MOTYYEHHOH 3aBUCHMOCTH

(1)I/I3I/I'-I€CKI/IX BCJIIMYHUH B BHUJIC Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTh BBIBOJAKI 11O PE3YyJIbTaTaM MCCICIOBAHU A,

co0oAaTh NMpaBuiia 6€30MacHOro Tpy/a MpU NMPOBEAECHUH UCCIEIOBAHUI B paMKaX y4eOHOro
IKCIIEPUMEHTa, Yy4EeOHO-HCCIIEOBATENLCKON M MPOEKTHOH JIESITENIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPOUCTB U J1JAOOPAaTOPHOTO 000PYI0BaHMUS;

pemarb pacy€THBIC 33Jaud C SBHO 33JJaHHON (M3MYECKOW MOJIENBIO, UCTIONB3YS (PH3MUECKue
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 33J]a4il BEIOUPATh (PU3UYECKYIO MOJIENb, BBIICISATh
¢u3nueckue BETMYMHBI U (HOPMYIbI, HEOOXOMUMBIE Ul €€ pelleHUs, INPOBOJUTh pPAaCUEThl U
OICHUBATE PCATBbHOCTH IMOJYUCHHOI'O 3HAYCHUA (1)1/1314‘—16CKOI>1 BCJIMYUHDBI,

pelmath KayeCTBEHHbIE 33/1a4M: BBICTPAUBAaTh JIOTMYECKH HEMPOTHBOPEUYHUBYIO IIETIOUKY
paccyXJ1eHui ¢ Oropoii Ha U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIOJIb30BaTh MPHU PEUICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE MH(pOPMAIMOHHBIE TEXHOJIOIHU
JUIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALMU U MPEACTaBICHUS YUeOHON U HayYHO-TIOMYIIIPHON
UH(OPMALIUH, TTOJy4eHHONH U3 Pa3IMYHbIX UCTOUYHUKOB, KPUTHUECKU AHAIU3UPOBATH IMOIYdaeMYIO
MH(pOpPMaIHIO;

OOBSICHATh NMPUHLUIBI JIEHCTBUS MAalIWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iIHyaTh
YCJIOBUSA UX 0€e30MacHOro MCII0IL30BaHM B HOBCGHHGBHOﬁ KU3HU,

IIPUBOUTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE MIPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3MKE B MOBCEJHEBHOM JKU3HU I oOecredeHus
0e30macHOCTH TpU OOpalIeHuu ¢ MpUOOpPaMU M TEXHUUECKHUMH YCTPOMCTBAMH, JJISI COXPaHEHUS

3I0pPOBbSI M COOJTFOACHHSI HOPM DKOJIOTMUECKOTO MOBEACHHS B OKPYKAIOIICH Cpejie;



paboTaTh B IpyNIE C BBHIMOJIHEHHEM DPA3THUYHBIX COIMAJIBHBIX POJIEH, IMJIAaHUPOBATh paboTy
TPYIIIbI, pallMOHATBHO PACHIPENENATh 00513aHHOCTHU U TJIAHUPOBATh JESTEIbHOCTh B HECTaHIaPTHBIX
CUTyallMsIX, aJIeKBaTHO OLIGHMBAaTh BKJaJ KaXJOr0 M3 YYACTHUKOB TIpYIIbl B pElICHUE

paccMaTpuBaeMoil MpoOIeMBbl.



COAEPXAHMUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O O3HAHUS

Ouzuka — Hayka O npupoje. Hayunble MeToabl NO3HAHUSA OKpyXKaromero mupa. Ponp
HKCIIEPUMEHTA U TEOPHHU B MPOLECCE MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B pu3uke. MojenupoBaHue
buznueckux siBieHui u npoueccos. Hayunsie runoressl. @uzndeckre 3aKOHbl U TEOpUU. | paHUIIbI
NPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.

[IpuHIMIT COOTBETCTBHUS.

Porp m wMecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTHHBI MHUpA, B
MPAKTUYECKON JEATETbHOCTH JIOJICH.
Jlemoncmpayuu

AHanorosele U HU(PPOBBIE U3MEPHUTEIbHBIC MPUOOPHI, KOMIIBIOTEpHBIE AaTuyuku. Pazmena 2.

MexaHuka
Tema 1. Kunemamuxa

Mexannyeckoe ABMkKeHHE. OTHOCUTENBHOCTh MEXAHMUECKOTo ABMKEHUs. CucremMa OTcuéra.
Tpaekropusi.

[lepememienue, CKOpOCTh (CpeAHsii CKOPOCTb, MTHOBEHHas CKOPOCTb) M YCKOpEHUE

MaTEpUAIIBHOM TOYKHM, UX MPOEKIMM HAa OCH CUCTEMbl KoopauHaT. ClOKEHHE INEpEeMEIICHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEepHOE ¥ PAaBHOYCKOpPEHHOE NPSIMOJMHENHHOE ABIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TTyTH U MEePEMEICHUS MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBoboaHoe mageHune. Y cKopeHue CBOOOHOTO MaIeHUsI.

KpuomuneitHoe nBuxeHue. JIBUKeHHE MaTEPUAIbHOM TOYKH MO OKPYKHOCTH C OCTOSHHOM
M0 MOJTYJTIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TIMHEHHAst CKopocTh. [lepron u yacTota oOparieHus.
LleHTpOCTpEMUTETHEHOE YCKOPEHHUE.

TexHuuyeckne yCTpONCTBAa U MPAKTHUYECKOE NMPUMEHEHUE. CIHJIOMETP, JBUKEHUE CHAPSIOB,
LEMHbIE U pEMEHHBIE MepeIayn.

Lemoncmpayuu

Monenb cucteMbl OTCUETA, MIUTFOCTPAINS KHHEMATUYECKUX XapaKTePUCTUK JBUKEHHUS.
[IpeoGpazoBanue ABUKEHUN C UCIIOIb30BAHMEM IIPOCTHIX MEXAHU3MOB.

[lanenue Ten B BO3IyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue asmxeHus tena, OpOLIEHHOTO MO YTJIOM K TOPU30HTY M TOPU30HTAIIBHO.
W3mepeHne ycKopeHusi CBOOOAHOTO MaIeHusl.

Hanpasnenue ckopocTu pu JBUKEHUU MO OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3ydeHne HEpaBHOMEPHOT'O IBUYKEHHUS C LIEJIBIO ONPEACIICHUsS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEKY ITYTSIMH, IPOMIEHHBIMHU TEJIOM 32 IIOCIIEI0BATEIbHbIE
paBHBIE IIPOMEKYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUYKEHUHU C HAYAJIbHON CKOPOCTBIO, PABHOU
HYIIIO.

N3yueHne nBuKeHUs MIapUKa B BA3KON KUJIKOCTH.

W3ydenue qBIKEHUS Tena, OpOIIEHHOr0 TOPH30HTAIBHO.

Tema 2. lunamuxa



[Tpunmun otHocuTenbHOCTH ['anmunest. Ilepsbiii 3akoH Hbrorona. MHeprmaabHbIE CHCTEMBI
oTcuéra.

Macca Ttena. Cuna. Ilpunuun cynepnosunuu cwil. Bropoii 3akoH HeroToHa ans
MaTepuanbHON TOUKU. Tperuii 3akoH HproTOHA [ MaTepraibHbIX TOYEK.

3akoH BcemupHOro tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoiibxxkenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHHSI CKOJIBXKEHUS U cuiia TpeHus mokos. Koaddunuent tpenns. Cuiia CONpOTHBIICHUS TPU
JIBUKEHUHU T€Ja B )KUJIKOCTU WM rase.

[TocrymnarensHoe 1 BpalaTeIbHOE JBMKCHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus paBHOBeECHs TBEPAOTO
Tena.

TexHnuyeckre ycTporcTBa U MPAKTUYECKOE IPUMEHEHHUE: TOAILIUITHUKH, IBUKEHUE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHue MHEepUUU.

CpaBHeHHEe Macc B3aUMOJICHCTBYIOIINX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHue cui.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Aedopmanuu.

Hesecomocts. Bec Tena npu yckopeHHOM noabéMe u najgeHuu. CpaBHEHUE CHIT TPEHUS TTOKOS,
KaueHUs U CKOJIbKEHUS. Y CII0BUSI paBHOBECHsI TBEPOTO Tena. Buipl paBHOBeCHS!.

Yuenuueckuti sxcnepumenm, nabopamopnsie pabomol

N3yuenne neuxenust Opycka Mo HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM
o0pasiie, oT ux aedopMarium.

HccnenoBanue ycnoBuil paBHOBECHSI TBEPOTO TENA, UMEIOIIETO OCh BpalllEHUSI.

Tema 3. 3aKkonvl coxpaneHus 6 MexaHuxe

WMrysnbc MaTepuanbHON TOYKH (Tena), CHCTEMbl MaTepHaIbHBIX TOUYeK. MIMITysbe CUIlbl U
M3MEHEHUE UMIYJIbca Teja. 3aKOH COXpaHEHMsI UMIylibca. PeakTHBHOE BUKEHUE.

Pabota cuibl. MOIIHOCTB CUJIBI.

Kunernueckast sHeprus MarepuanbHOi TOUKU. Teopema 00 M3MEHEHUN KUHETUYECKOW YHEPTUH.

[TorenuunanbHas sHeprus. [loTeHnnanbHas 3HEPTUs ynpyro 1epopMUpPOBAHHON MPYKUHBIL.
[ToTeHumanpHast SHEprus Tena BOJIM3KU NOBEPXHOCTH 3EMITH.

[ToTeHunanbHbIE U HEMOTEHIMATIbHBIE CUJIbl. CBSA3b PA0OTHI HEMOTEHIUAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOW DHEPTUN CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOI SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnuyeckne ycTporcTBa U MIPAKTUYECKOE PUMEHEHHE: BOJOMET, KOIIED, MPYKUHHBII
IIACTOJIET, IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE OBMKEHUE.

[lepexon MOTEHIIMATBHOM SHEPTHH B KWHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomol

N3ydenune abCoIOTHO HEYIPYroro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHMUYECKOW SHEPruM Teja Ha MpUMepe
PacTsHKEHUS PE3UHOBOTO XKIyTa.



Paznen 3. Moneky/asipaas Gu3nKa 1 TEepMOIUHAMHUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU mMeopUul

OCHOBHBIEC TOJOXCHHSI MOJCKYISIPHO-KHHETUYECKOH TEOPHUH M WX OMNBITHOE 0OOCHOBaHUE.
bpoynoBckoe nBuxenue. Juddysus. Xapakrep NBUKEHUS W B3aUMOJICHCTBHS 4aCTHI] BEIIECTBA.
Monenu cTpoeHUs Ta30B, JKUIKOCTEH U TBEP/IBIX T U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mmozeneit. Macca u pazmepsl mosiekyi. KonudectBo BemectBa. [locrositnnas ABorajipo.

TenoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkama temmneparyp Llenbcus.

Mopenes wuaeanpHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYJISIPHO-KMHETUYECKOW TEOPUH
UJeaIbHOTO raza. AOCONIIOTHAsI TeMIlepaTypa Kak Mepa CpeHel KUHETHYECKON IHEPTruu TEIIOBOTO
aBwkeHns dvactun  rasa. Illkama temmeparyp KenbBuna. ['a30Bble 3aKOHBI. Y PaBHEHHE
Menneneesa—Knaneiipona. 3akoH /[lanerona. M3omponecchl B uA€albHOM ra3e C IOCTOSHHBIM

KOJINYECTBOM BelllecTBa. [ paguueckoe nmpeacraBieHne H30MPOLECCOB. U30TepMa, U30X0pa, U300apa.
TexHuueckre ycTpoiicTBa U IPaKTUUECKOE IPUMEHEHHUE. TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BellecTBa, Gororpaduu Monekyn
OpraHUYECKUX COCITMHEHUN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JIBHKCHUS.

Mogaens onwita llITepna.

OMnBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYIIIPHOTO B3aUMOJEHCTBUsA. Moienb,

WUTIOCTPUPYIOLIas IPUPOAY JABJICHUS ra3a Ha CTEHKU COCY/a.
OnbIThI, WILTFOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UI€AJIbHOTO T'a3a, N30 POLIECCHI.
Yuenuueckuti sxcnepumenm, nabopamopnsie pabomol
Onpenenenne Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHH 00bEMa KOMHATBHI,

JTaBJIEHUS U TEMIIEpAaTyphbl BO3/lyXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEXKAY ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuxu

TepmonuHamuueckas cucreMa. BHyTpeHHsIsI SJHEprusl TEpPMOJANHAMUYECKON CUCTEMBI U
criocoObl e€ n3meHeHus. KonnyectBo TemioTsl U padota. BHyTpeHHsIs S3HEprus 0JJHOATOMHOI'O
UJEATBHOrO Ta3a. Buapl Teronepenadu: TEMJIONPOBOAHOCTh, KOHBEKLUSA, U3IydeHHUE. Y IeNIbHAs
TEIUIOEMKOCTh BellecTBa. Kolm4yecTBO TEMIOTHI NIPH TEIIONEPEAAUE.

[Tonsitue 06 aguabatHOM mpotecce. [lepBbiit 3akoH TepmoauHamuKku. [IpruMeHneHue nepBoro

3aKOHa TEPMOJMHAMUKU K u3ompolieccaMm. ['paduueckas unHTepnperanus paboThl rasa.

Bropoii 3axkoH TepMoanHamuku. HeobpaTuMocTh Mpo1ieccoB B MPUPOJIE.

TerunoBsle MamuHbl. [IpuHIUIBL TeicTBUS TeoBbIX MamMH. [IpeoOpa3oBaHus SHEpPruu B
TeruIoBbIX MamnHax. Koadduument nonesnoro aericteus rerioBoit MmamuHel. [ukn Kaprno u ero
KO3(pPULIMEHT TOJE3HOT0 AEHCTBUSA. DKOJIOTHYECKHUE MPOOJIEMBI TETIOOHEPIeTUKH.

TexHnYeckne yCcTpoicTBa M MPAKTUIECKOE NMPUMEHEHNE. JIBUTATENb BHYTPEHHETO CrOPaHHUs,
OBITOBOW XOJIOMMIILHUK, KOHHIINOHED.

Jlemoncmpayuu

V3meHeHue BHYTPEHHEH SHEPruy Tesa MPH COBEPLICHUN paboThI: BBUIET MPOOKH U3 OYTHUIKU
1oJ| [JCHCTBHEM C)KaTOro BO3[AyXa, HarpeBaHue 5¢upa B JATYHHOH TpyOke HyTéM TpEeHUs
(BuICOIEMOHCTpAIIHS ).

V3meHenue BHyTpeHHEH sHepruu (TeMneparypsl) Tejaa Ipu Tersionepenaye.

OmbIT 110 aradaTHOMY PACIIUPEHHIO BO3IyXa (OIBIT C BO3IYIITHBIM OTHHBOM).



Mogenu napoBoit TypOHMHBI, IBUTATENs] BHYTPEHHETO CrOpaHUs, pEaKTUBHOTO JABUTATEIIS.
Yuenuueckuti sxcnepumenm, 1abopamopnsie pabomol
M3mepenue yaenbHON TEI0EMKOCTH.

Tema 3. Azpezamnuvie cocmosnus eeugecmea. Dazoevie nepexoovl
[TapooOpazoBanue u KoHueHcanwus. Mcmapenne u kumneHue. AOCOMIOTHAS W OTHOCUTENbHAS
BJIIAXHOCTH BO3yXa. HacklmeHHbIi nap. Y ienpHast TerioTa napooopazoBaHusi. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHMUS.

Tsépnoe teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPONUS CBONCTB KPUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [liapnenue u kpucraumsanus. Y AejibHas TerioTa
riasneHus. Cydonumanusi.

YpaBHeHue TeraoBoro dasaHca.

TexHuuyeckre ycTpoiCTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUH MOJy4EHHS COBPEMEHHBIX MAaTE€PHAJIOB, B TOM YMCIIE HAHOMAaTEpUaJOB, U
HAaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIILIEHHBIX I1APOB.

Kunenue npu moHWXKEHHOM JaBJICHHH.

CriocoObI U3MEPEHUS BIAKHOCTH.

HaGmoienre HarpeBaHusl U TUIABJICHUS KPUCTAUTMYECKOTO BEIECTBA.

JleMoHCTpanus KpUcTasuioB.
Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomol

M3mepenne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DnexkTpoanHamMuka
Tema 1. Inexkmpocmamuxa

OnexkTpuszauus Teln. ONEKTpUYeCKUH 3apsan. JlBa BuAa DIEKTPUYECKUX  3apsiioB.
[TpOoBOHMKH, TUAIEKTPUKU U IOJYNPOBOJHUKU. 3aKOH COXpPAHEHHs DJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue  3apsanoB.  3akoH  Kymona.  TodeuHslii  3JEKTpUYECKMM  3apsi.
Onekrpuueckoe mone. Hampspk€HHOCTH  snekTpuueckoro nois. IlpuHnum — cynepno3unmn
AIIEKTPUYECKUX NOJIEH. JIMHUYN HANPSHKEHHOCTH JIEKTPUYECKOTO TOJISL.

Pabora cun anekrpocratnueckoro nois. Ilorenuman. PazHocts norennumanos. [IpoBognuku
Y JUDJIEKTPUKH B DJIEKTPOCTATUYECKOM ToJIe. J(M3IekTpudecKkast IpOHUIIAEMOCTb.

DneKTpoE€MKOCTh. KoHIeHCcaTop. DIEeKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA. DHEPT U
3apsKEHHOT0 KOHACHCATOPA.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE. DIIEKTPOCKOI, DIEKTPOMETP,
AIIEKTpOCTAaTHYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOp, KOMMPOBAIbHBIN
anmnapar, CTpyMHBINM IIPUHTED.

Jlemoncmpayuu

Y eTpoicTBO U PUHLIKI JEHCTBUS HIIEKTPOMETPA.

B3anmogpelicTBre Ha3IEKTPU30BaHHBIX TeJl. DJIEKTPUUECKOE M0JIE 3apSyKEHHBIX TEIl.
ITpOBOIHUKH B 3IEKTPOCTATHYECKOM I10JIE. DIEKTPOCTATUYECKAs 3alUTa.

JIMBIIEKTPUKH B DJIEKTPOCTATHYECKOM I10JIE.

3aBHCHMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTOpa OT IJIOUIaN IJIACTUH, PACCTOSHUS
MEXy HUMHU ¥ JUDJIEKTPUYECKON MPOHULIAEMOCTH. DHEPIHs 3apsHKECHHOIO KOHIEHCATOPa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPA.



Tema 2. Ilocmosannwui 3nekmpuueckuit mok. Toku ¢ paziuunvix cpedax INCKTPUICCKHUI
TOK. Y CJIOBUS CYILIECTBOBAHUS 3NIEKTpUUecKoro Toka. Mcrounuku Toka. Cuina Toka. [locTossHHBIM
TOK.

Hanpsbxenue. 3akon OMa st ydacTka 1enu.

DIEKTPUYECKOE CONPOTUBIICHHE. Y IeIbHOE CONPOTUBIICHHE BelecTBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIaHHOE COSAMHEHUE TTPOBOHUKOB.

PaGota snextpuueckoro Toka. 3akon Jxoyns—Jlenia. MOIIHOCTb 31EKTPUUECKOT0 TOKA.

DNEKTPOJIBIKYILAsL CUJIa U BHYTPEHHEE COMPOTUBICHUE MCTOYHUKA TOKA. 3akoH Oma Jiist
MOJIHO#M (3aMKHYTO#) aiteKTpryeckoii nenu. KopoTrkoe 3aMbIKaHue.

DJIEKTPOHHAsI MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COMPOTUBIICHUS METAIOB
oT TemriepaTypbl. CBEpXIIPOBOAMMOCTb.

DneKTpudecKuil ToK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHAs: U PUMECHAS IPOBOJAUMOCTD MOTYITPOBOIHUKOB.

CsoiictBa p—n-niepexona. [loaynpoBoHUKOBbIE TPHUOOPHI.

DJIEKTPUYECKUM TOK B paCTBOpaX U pacijiaBax 3JIEKTPOJIUTOB. DIECKTPOIUTHYECKAS
JUCCOLUAIus. DIIEKTPOIU3.

DJIEKTPUYECKU TOK B ra3zax. CamMOCTOSITEIbHBI M HECAMOCTOSTEIbHBIA pa3psi.

Monnus. [Tnazma.

TexHuuyeckue yCTpONCTBA U MPAKTHYECKOE MPUMEHEHHUE. aMIIEpPMETP, BOJIBLTMETP, PEOCTaT,
HMCTOYHHUKHU TOKA, DJIEKTPOHArPEBATEIIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHUSI, BAKYYMHBIH JTUOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOIHHKOBBIN U0,
rajbBaHHKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTb COMPOTHUBIICHUS HUIMHAPUIECKUX TPOBOAHUKOB OT JIUTMHBI, ITOIIATH
MONEPEYHOr0 CEYEHUSI U MaTepuaa.

CwmeniaHHOE cOeAMHEHUE TTPOBOHUKOB.

[Ipsamoe n3mepenune 3IeKTpOABMKYILEH CHIlbl. KOpOTKOE 3aMbIKaHHE rajJbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COMPOTUBIICHHUSL.

3aBUCUMOCTH COMTPOTUBIICHUS METAINIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v MPOBOJUMOCTb BO3AyXa.

OIHOCTOPOHHSIS TPOBOIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol
N3yuenune cMemanHoro CoOeAMHEHUsI PE3UCTOPOB.

I/ISMepeHI/Ie BJIeKTpO)IBI/I)I(YH_[eﬁ CHJIbI UICTOUYHHKA TOKAa U €0 BHYTPCHHETO COIIPOTUBIICHUA.

Habmonenue snextponmsa.

Me:xnpeaMeTHbIe CBA3H

W3yyenue kypca ¢usuku O6a3oBoro ypoBHs B 10 kiacce ocymecTBisieTcs € y4€TOM
CoZIepKaTeNIbHBIX MEXKIIPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTHKH, OMOJIOTUU, XUMHH, reorpadpuu u
TEXHOJIOTHH.

Meosicnpeomemmnvie nonamus, CBA3aHHbIE C U3y4€HHEM METOJOB HAyYHOIO TIO3HAHUS: SIBJICHUE,
Hay4dHbIH (aKkT, TUHoTe3a, (Qu3WdecKas BENIWYMHA, 3aKOH, TEOpHs, HAOIIOAEHHE, SKCIEPHMEHT,
MOJIEINPOBAaHUE, MOJIENb, H3MEPECHHE.

Mamemamuka: pelieHUe CUCTEMbI ypaBHEHUH, TUHEHHAS (yHKIHS, Tapadoiia, Tunepoosa, ux



rpadKd M CBOKMCTBA, TPUTOHOMETpUYECKHE (PYHKLIMHU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC,
OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U MX IPOEKIUU HA OCU KOOpAMHAT,
CJI0KEHUE BEKTOPOB.

Buonocus: mexaHumyeckoe IBIKEHHE B KHMBOHM mpupozae, aupdys3us, OCMOC, TemIo00MeH
KHMBBIX OpraHu3MoB (BHIBI TEIUIONEPEaaud, TEIUIOBOC PABHOBECHE), HJICKTPUUCCKUE SIBJICHUS B
JKUBOM MPUPOJIE.

Xumusa: JIHACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIPHAsi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUAKOCTEH U ra3oB, JIEKTPUUECKUE CBOMCTBA

METAJIOB, 3JIEKTPOJIUTUYECKAs JUCCOLMUALINS, TaIbBaHUKA.

l'eoepagpus: BIaxxHOCTh BO3/1yXa, BETPbI, 0apOMeETp, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHHE IBMKCHHH C HCIOJIB30BAaHHMEM MEXaHH3MOB, Y4YET TPEHHS B
TEXHHKE, IMOJIINITHUKY, UCIIOJIb30BaHHE 3aKOHA COXPAHEHUSI UMITYIIbCa B TeXHUKE (pakera, BOJOMET
U Jpyrue), JBUTaTe]b BHYTPEHHErO0 CropaHusi, mapoBas TypOWHA, OBITOBOW XOJIOIMJIBHUK,
KOHJMILIMOHEP, TEXHOJIOTUH MOTY4EHUSI COBPEMEHHBIX MaTEpHalIOB, B TOM YMCJIE€ HAaHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTaTUYECKasl 3allUTa, 3a3eMIICHUE YIEKTPONPUOOPOB, KCEPOKC, CTPYHHBII
IPUHTEP, AIEKTPOHATPEBATEIbHBIC TPUOOPHI, AIEKTPOOCBETUTEILHBIC TIPUOOPHI, TAIbBAHHKA.

11 KJIACC

Pasznen 4. JnekTponmHamMmuka

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

IlocrosiHHBIE MarHUTHL. B3auMoneiCcTBUE MMOCTOSHHBIX MarHUTOB. MarHuTHoe nosie. Bexkrop
MarHuTHOW MHAYKIMHU. [IpuHIuMI cynepno3unuym MarHuTHBIX Moied. JINHMY MarHUTHOW MHTYKITUH.
KapruHa muHuI MarHuTHOM MHAYKIIAH T10JIS IOCTOSSHHBIX MarHUTOB.

MarautHoe moje NPOBOAHMKA € TOKOM. KapTWHa JMHUN HMHIYKIMM MAarHATHOIO TOJIS
JUIMHHOTO TPSIMOTO IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHUKA, KaTYIIKU € TOKOM. OMbIT

Opcrena. BzaumoeiicTBre MpoBOIHUKOB C TOKOM.

Cuna Amrepa, €€ MO1yllb U HaIlpaBJICHUE.

Cuna Jlopennia, e€ Moaynb U HanpaBieHHe. J[BIKeHUE 3apsSKEHHON YaCTHUIIBI B OTHOPOTHOM
MarHuTHOM mnose. Pabota cunel JlopeHna.

SIBneHue IEKTPOMAarHUTHOW MHAYKIMH. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIMH.

DNEKTPOIBIIKYIIAS CUJIa MHAYKIIMU. 3aKOH JIEKTPOMAarHUTHON HHAYKIMK Dapases.
BuxpeBoe snekTpruyueckoe mose. INeKTPOABUKYIIAA CHJIa MHAYKIIUA B TPOBOJITHUKE, TBHKYIIIEMCS
MOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuiio Jlenna.

NHIyKTUBHOCTB. SIBIEHHE CAMOMHIYKIIUU. DJIEKTPOBHKYIIAs CUJIa CAMOMHIYKIUH.

DHeprusi MarHUTHOTO TOJIS KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuuyeckue yCTpOHCTBA U MPAKTUUYECKOE NMPUMEHEHHUE. MOCTOSIHHBIE MarHUTHI,
ANEKTPOMArHUTHI, JIEKTPOJBUTaTEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHI], HHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO ITy4Ka MATHUTHBIM TOJIEM.

JIMHUY MHIYKIUA MAarHATHOTO TOJIS.

B3aumoneiictBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JencrBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHHE SMEKTPOMATrHUTHOW UHAYKIINH.

[IpaBuiio Jlenna.



3aBUCUMOCTb JIEKTPOABHXKYILEH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHUS MarHUTHOT O
MIOTOKA.

SIBreHne caMOMHIYKLIMH.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomol

N3yyeHne MarHuTHOrO MoJisi KaTyIIKH C TOKOM.

HccnenoBanue 1eHCTBUS NOCTOSHHOTO MAarHUTa HA paMKY C TOKOM.

HccnenoBanue ABIEHUS 3JIEKTPOMAarHUTHOM MHIYKLIHH.

Pa3nen 5. KosieGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazZHumHble Konebanus

KonebarenpHast cucrema. CBOOOAHBIE MeXaHMUECKHE Koebanus. ['apMoHnueckue Konebanusl.
ITepuon, dwacrora, ammuTyna W (aza kojeOanuid. [lpykuHHBIH MasTHUK. MaTemMaTH4eCcKuit
MasiTHUK. YpaBHEHUE TrapMOHMYECKUX KoyiebaHui. I[IpeBpailieHue sHEpruv npu rapMOHUYECKUX
KOJICOaHUSIX.

Konebarenpupiii  KoHTYp. CBOOOZHBIE DSJIEKTPOMArHWTHBIE KOJEOAaHWS B  HICATBHOM
KoJIeOaTeIbHOM ~ KOHType. AHaJIOrMs MEXIy MEXaHWYeCKMMH U 3JEKTPOMarHUTHBIMU
konebanusimu. @opmyna Tomcona. 3akoH COXpaHEHHS JPHEPTrUM B HJICATLHOM KOJE€OaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxawImUX KonedaHusx. BoiHYK/IeHHbIE MEXaHUYECKHUE KOICOaHMUsI.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemennblii TOK. CHHYCOUIbHBIN MEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOIO TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE 3HAYCHUE CUIIbI TOKA U HAIIPSHKEHUSI.

Tpancdopmarop. IIpomsBoacTBo, mepenada U MOTpeOIEHUE DIEKTPUUYECKOW HHEPTHH.
OKOJIOTUYECKUE PUCKU TMPU  MPOU3BOJACTBE dBJEKTpodHepruu. KynpTypa HCHONb30BaHUS
AIEKTPOIHEPTUH B OBCEAHEBHOMN KU3HMU.

TexHUYeCKHe yCTPOMCTBA M NMPAKTUUYECKOE NMPUMEHEHUE. DIEKTPUUECKUM 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JINHUM JJIEKTPOIlepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTeIbHOM cucTeMbl (IPYKUHHBIA WIM MaTeMaTUYECKUI
MAasITHUK).

Habmonenue 3aryxarommx KojaeOaHui.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJICOAHUIA.

Habnronenue pe3onanca.

CB0OOHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHUsI.

OcuusutorpaMmbl (3aBUCMMOCTH CHJTBI TOKA M HANIPSDKCHUST OT BPEMEHH ) JIJIsI
AIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mmpu nocienoBaTelbHOM COEAUHEHUH PE3UCTOPA, KATYIUKU UHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUYU 3IEKTPOonepeIayu.

Yuenuueckuti sxcnepumenm, nabopamopnsie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KoJeOaHUi Tpy3a HA HUTH OT JJIUHBI HUTH U
Macchl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B IIEMH U3 MOCJIEA0BAaTEIbHO COEAMHEHHBIX KOHAEHCATOPa,
KaTYIIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUNIHbLE 60JIHbL



MexaHnnueckue BOJHBI, yCIoBHS pacnpoctpaHeHus. [lepron. CkopocTh pacnpoCTpaHEHUs U

JuinHa BoiHbI. [lonepeunslie u npoposibHble BOIHBL. MHTEpdepenius u audpakuus MexaHUYeCKUX

BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

:‘)HGKTpOMal"HI/ITHBIC BOJIHBI. Y CIIOBUS H3IYYCHUSA DJICKTPOMAarHMTHBIX BOJIH.

B3aumuas opuentauust BektopoB E, B, VvV B anextpomarHutHOi BonHe. CBolicTBa

AIIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MpeIOMJICHUE, Mosapu3anus, Audpaxius, HHTepQepeHius.

CKOpOCTB QJICKTPOMAIrHUTHBIX BOJIH.

[Ixana 31eKTpOMarHUTHHIX BOJH. [[puMeHeHue 31eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI paguoCBs3U U TeneBuaeHus. Paqnonokanus.

DNEKTPOMAarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpenbl.

TexHnueckne ycTpoiCcTBa U IPAKTUYECKOE IPUMEHEHUE. MY3bIKaIbHbIE HHCTPYMEHTBI,

VIBTPA3BYKOBAs IMArHOCTUKA B TEXHUKE U MEIUIIMHE, pajiap, paauolpuéMHUK, TEICBU30D, aHTCHHA,
tenedon, CBY-neup.

nudp

Jlemoncmpayuu

OO6pazoBaHKe U PaCIPOCTPAHCHHE MTOMIEPEUYHBIX U MTPOI0JILHBIX BOJIH.

Komne6roreecs Te10 Kak HCTOYHUK 3BYKA.

Habnronenne oTpaskeHus U TPEIOMIICHUST MEXaHUIECKHX BOJTH.

HaGmonenne narepdepeHIuu 1 U paKkIiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnrogenue cBs3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M 4acTOTOM KojeOaHuil.
HccnenoBanue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHUE, MOISpU3aIius,
aKIus, HHTepPEpeHITHs.

Tema 3. Onmuxa
I'eomerpuueckas ontuka. [IpssMonrHENHOE pacipOCTpaHEHUE CBETA B OJJHOPOJIHOM cpene. JIyd

cBeTa. TOYeUHbIM UCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpaXkeHUs cBeTa. [locTpoeHune n300pakxeHnii B IIIOCKOM 3€pKaJie.
[Ipenomnenne cBera. 3aKOHBI MpeNOMIICHUS cBeTa. AOCOIIOTHBIM MOKa3aTelb MPeTOMICHUS.

[TonHoe BHYTpeHHee oTpakeHue. [IpenenbHbIi yroi MojHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBeta. CioxHbIHN cocTaB 6enoro cgera. L[Ber.
CoOuparonue U pacceuBaroliyue JUH3bL. ToHKas auH3a. POKYCHOE PacCTOSHHE U

OIITHYECKAas CHa TOHKOM JIMH3EI. HOCTpOCHI/IC I/I306pa)KCHI/II71 B co614pa101u14x " paCcCCUBArOINX

muH3ax. opmyra TOHKON JUMH3BL. Y BEIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUYECKON ONTHKH.
BonnoBas onrtuka. MaTepdepenius csera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS

HaAOJI0IEHUS] MAaKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CMH(a3HBIX
KOI'€PEHTHBIX HCTOYHHUKOB.

Hudpaxus ceera. Judpakunonnas pemérka. YcinoBrue HaOII0AeHUs TIaBHbBIX

MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTHYECKOr0 cBeTa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.
TexHuueckre ycTpoicTBa U MPAKTUIECKOE TPUMEHEHUE. OUKH, JTyTa, oToarnmapar,

MIPOEKIIMOHHBIH amnmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, JU(PPaKIIMOHHAs PElIETKa,
MOJISIPOUI.

Jlemoncmpayuu
[IpsiMonuHeiHOE pacipoCTpaHeHHEe, OTPAXKEHUE U TIpesioMiieHue cBeTa. OnTHYeCKue

puOOpHI.

[TonHoe BHYTpeHHEE oTpakeHre. Moienb CBETOBOIA.



HccnenoBanue cBOWCTB M300paKEeHUI B JIMH3AX.

Monenu MUKpPOCKOTIa, TeIeCKoma.

HaGmonenne narepdepeHImu creTa.

Habnronenne nqudpaknuu cBeTa.

Habnronenue aucnepcuu cBeta.

[Tomydenue crieKTpa ¢ TOMOIIBIO PU3MBI.

[Tomyyenue cekTpa ¢ HOMOIIBIO0 TUGPAKITHIOHHON PEIETKY.

HaGmonenue nonspusanuu cBera.

Vuenuueckuii sxcnepumenm, 1a60pamopHule pabomol
M3mepenune mokazarens MpeioMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB U300paKEHU B IMH3aX.
HaGnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI crieIIHAIBLHONH TEOPUH OTHOCHTEILHOCTH

['paHubl MPUMEHUMOCTH KJIACCUYECKOM MexaHWKH. [locTynarsl cnenuanbHON TEOPUU
OTHOCUTEJIBHOCTHA: MHBAPHUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMme, IPUHLUII
OTHOCUTEILHOCTY DHUHIITEHHA.

OTHOCUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHU U COKPAILICHHUE JIJTUHBI.

DHeprusi 1 UMIYJIbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € SHEPrUEN U UMITYIIBCOM PENATUBUCTCKON YaCTUIIbl. DHEPIHsI TOKOSI.

Pa3znen 7. KBanroBasi pusznka

Tema 1. Inemenmot K6anmosoit onmuxu

®otonbl. Gopmyna Ilnanka cBsA3u >HepruM (GOTOHA C €ro 4acTOTOH. DHEPrusi M UMITYIIbC
¢doToHa.

OtkpeiTe U uccnenoanue gorodpdexra. Onbitel A.I'. CroneroBa. 3akoHb! poTodpdeKTa.
VYpasuenue DitHireiiHa 1 porodddexra. «KpacHas rpanuna» pororddexra.

JHasnenune ceera. OnbiTel I1.H. JleOGenena.

XuMmryeckoe JIelCTBUE CBETA.

TexHnyeckue ycTpoiicTBa U MPaKTUYECKOe MTPUMEHEeHHeE: (OTOITEMEHT, (OTOJATUHK,
coJTHEeYHas 6arapesi, CBETOIUO/I.

Lemoncmpayuu

®oT03(PeKT Ha yCTaHOBKE C IIUHKOBOW TIACTHHOM.

HccnenoBanue 3akoHOB BHelTHero (Gotodddekra.

CBeTonuon.

Conueunas Gatapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbeiTel Pesepdopaa mo paccessHuIo 0-4acTHil.

[Tnanerapuas monens aroma. Ilocrynmarer bopa. W3nmyuenuwe u morsiomeHue (pOTOHOB MpH
NIEpEeX0/Ie aToMa C OJJHOTO YPOBHsSI DHEPTUM Ha ApYroil. Buasl criektpoB. CEKTp ypOBHEHN 3HEprun
aToMa BOJ0pO/a.

BonHoBeie cBoiicTBa yactuil. Bonnbl ne bpoitna. KoprnyckynspHO-BOIHOBOM Tyann3m.

CroHTaHHOE U BBIHYKJEHHOE U3Ty4YEHUE.

TexHu4yecKkue ycTpOWCTBa U IPAKTUYECKOE IPUMEHEHUE. CIIEKTPalbHBbIM aHaIu3
(criekTpOCKOI), J1a3ep, KBAaHTOBBII KOMIIBIOTEP.

Jlemoncmpayuu
Mognens onsiTa Pezepdopaa.
OnpeneneHue IMHBI BOJTHBI J1a3epa.



Habmonenne muHENYaThIX CIIEKTPOB U3ITYdEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
Habmtonenue nuHelyaToro crekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, I0KA3bIBAIOIINE CI0KHOCTh CTpoeHus sapa. OTKPBITHE PaliOaKTUBHOCTH.
OmnsiTel Pesepdopaa mo onpeneneHnio cocTaBa paJuoakTUBHOTO u3nydeHus. CBolcTBa anbga-, 6era-
, TaMMa-u3i1ydeHus. BinusHue paquoakTHBHOCTH Ha )KMBbIE OPraHU3MBI.

OTtkpeITHE TIPOTOHA U HelTpoHa. HykimonHas monens siapa ['eiizenbepra— MiBanenko. 3apsij
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacrian. DJIEKTPOHHBIM M TO3UTPOHHBIN Oera-pacman. ['amma-u3nydeHue. 3aKkoH
palnoaKTUBHOIO pacraja.

DHeprus CBs3U HYKJIOHOB B sizipe. Snepubie cuibl. Jledekt maccsl siapa.

Snepusle peakuuu. Jlenenue u cCUHTE3 sEP.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpobneMbl U nepcneKTUBBI SACPHON
SHEPreTUKHU. DKOIOTUYECKHE ACTIEKTHI SEPHOM SHEPTETUKH.

OneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTto/b! HaOIIOAEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHULL.

®yHIaMeHTalbHbIE B3aUMOACHCTBHSA. EMMHCTBO (pr3mueckoit KapTHHBI MHPA.
TexHuueckue ycTpOWCTBAa M MPAKTHUECKOE IMPHMEHEHHUE. TO03UMETp, kamepa BuibcoHa,
AJIEPHBII peakTop, aToMHas boMOa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOILIMX YACTHII.

Yuenuuecxuti sxcnepumenm, nabopamopsie pabomsi

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTOrpausim).

Paznen 8. DieMeHTHI aCTPOHOMHH M AcTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMHUHU. [IpuKiIagHOe W MUPOBO33PEHUECKOE 3HAYCHHE ACTPOHOMUMU.

Bun 3Bé3nnoro neba. Co3Be3aus, sipkue 3BE3/1bl, TUTAHETHI, X BUJIMMOE JIBIDKCHHE.
ConHeunas cucTema.

Connre. ComHevnast akTUBHOCTh. Mctounnk sHeprun ConHia v 3B€3/1. 3BE3/bI, UX CHOBHBIE
XapaKTEPUCTUKH. /[narpaMma «CreKTpalbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI IJ1aBHOU
MMOCIIEA0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTDY IIJIS 3BE3/] TJIaBHOM ITOCIEA0BATSIHHOCTH.
Bnyrpennee crpoenue 3B€31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKICHUH U SBOITIOLUU
ComHua v 3B€311. DTaIbl )KU3HU 3BE3]I.

Mneunsiit [Tyt — Hama ["anaktuka. [lonoxxenne u asmxenue Connua B ['anaktuke. Tumbl

rajgakTuk. PagmorajakTUKH U KBa3aphl. qépHLIe ABIPBI B dApax raJIaKTUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa0O6ma. Pasberanue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBoe n3irydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTika.
Hepeménnsie mpobaeMbl aCTPOHOMUH.

Yuenuueckue nabmooenus

Ha6monennst HeBOOpY)KEHHBIM TJIa30M C UCIOIb30BAaHHEM KOMITBIOTEPHBIX MPHUIIOKESHUHN IS

OIpeIeNICHUs ITOJIOKEHNSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3IUS
CeBepHoro nosymapus 1 sipkue 3BE3/1bl.

Habnronenust B Teneckon JlyHsl, mnaner, Mneunoro [Tyrtu.



O0o0maroniee NnoBTOpeHHE

Ponp pusuku 1 acTpOHOMHH B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIIMAIBHON U STHUECKON
cdepax IeSITENbHOCTU YENIOBEKA, POJIb U MECTO (PM3UKU M aCTPOHOMHUHM B COBPEMEHHOW HaydHOU
KapTUHE MHpa, pPOJb (U3NYECKOM TeopuH B (HOPMHPOBAHUU MPEACTABICHUH O (U3NYECKOM
KapTUHE MHUpA, MECTO (U3UYECKONW KapTHUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX [IPEJICTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

Nzyuenue kypca pusnku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiIseTcs: ¢ y4ToM
COZIepIKaTEeNbHBIX MEXITPEIMETHBIX CBA3EH C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu 1
TEXHOJIOTHH.

Mesicnpeomemmvie nonsamusi, CBI3aHHbBIE C U3Y4EHHEM METO/I0B HAYYHOI'O ITI03HAHUS: SIBJICHHUE,
HayyHbI (haKkT, IUNOTe3a, (U3MUecKass BEIMYMHA, 3aKOH, Teopus, HAOJIIOJEHHUE, HKCIEPHUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl YPaBHEHUH, TPUTOHOMETpHYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl U HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, IIPOM3BOJIHBIC DJIEMEHTApHBIX (DYHKIWH,
IPU3HAKU MOJO0MS TPEYTroJbHUKOB, OINpEeNICHHE UIOIAAN IUIOCKUX (GUryp u oobéma Tel.

Buonozus: snexrpuyeckue sBICHUS B KUBOM MpPUPOAE, KosieOaTeNbHbIe ABUKEHHS B JKUBOU
IpUpOJIE, ONTHYECKUE SIBJICHUS B JKUBOM NPUPOAE, NEHCTBUE paguallii Ha dKUBbIE OPTaHU3MBbI.

Xumus: cTpO€HHE aTOMOB U MOJIEKYJ, KpUCTAIIMYECKasi CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTANIMUECKOHN PEIETKH, CIEKTPaIbHbIA aHAU3.

l'eocpagpusa: MarHUTHBIE TONIOCA 3€MJIM, 3alIe)KM MAarHUTHBIX PyH, (OTOCHEMKA 3€MHOM
MIOBEPXHOCTH, MIPEJCKA3aHNE 3EMIIETPSICEHU .

Texnonocus: JMHUW DJEKTPOIIEpeNady, TEHEpaTOp IEPEMEHHOIO0 TOKa, 3JIEKTPOJBHUIaTEND,
WHAYKIMOHHAs TMe4b, pajgap, paguonpHEMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neus,

HpOCKI_II/IOHHHﬁ arrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape>1.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne (undposbie)
wn HaunmenoBanue pasiejioB 4 TeM NPOrPamMMbI Beero KOHTpﬁOJIbeIe HpaKTﬁnquKne 00pazoBaTebHbIE
padoTsI padoTsI pecypesI
Paznen 1. ®u3nka u MeTOIbI HAYYHOI0 MO3HAHMS
11 o 1 bu6nmoreka [IOK
- M3MKa U METOJIbl HAYy4YHOT'O MIO3HAHUS https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 1
Paznen 2. Mexanuka
bubnunoreka LIOK
2.1 Kunemaruka 1 . 2 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
2.2 Hunamuia 1 1 3 https://m.edsoo.ru/7f41a4a6
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 7 1
2.4 Craruka. 3aKOHBI THAPO- U ADPOCTATUKHI 2
Wroro o pazneny 29
Pa3nea 3. MoJsekyasipuasi puznka 1 TepMOJAMHAMHUKA
. bu6nmorexa LIOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU 10 1 2 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
3.2 OCHOBBI TEPMOMHAMHKH 6 1 https://m.edsoo.ru/7f41a4a6
3.3 M3MeHeHus arperaTHbIX COCTOSIHUM BEIlecTBa ) 1 2
Hroro mo pazneny 21
Paznea 4. DiiekTpoanHamMuka
bubnunorexa LIOK
41 DIIeKTPOCTATHKA 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 11
Pa3nea 5. [loBTopuTeibHO-00001IaI0IIM I MOAYJIb
51 [ToBTOpeHue u 00600IIEHNE CoepKaHusT Kypca PU3HKH 5
' 3a 10 xmacc
Hroro no paszneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 9
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11 KUIIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
1?/‘?[ HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Beero Kontpoabubie IIpakTnyeckue 06;:::3;22:;:2” e
padoTbI padoThbI pecypes
Paszgea 1. DiekTpoauHaMuka (MpoaoJIKeHue)
11 [TOCTOSIHHBIN SIEKTPHIECKHI TOK 9 1 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a4a6
12 DJIEKTPUYECKUH TOK B Cpelax 5 2
1.3 MarnutHoe nosne 1
14 DIEeKTPOMArHUTHAS WHIYKIHS 4
Hroro no pazneny 24
Pa3nen 2. Kosiebanusi 1 BOJIHBI (26 1)
2.1 Mexanuueckue Koue0aHus U BOJIHbI 7 1 3 ﬁgg?;;?:g;grouﬁf 112446
2.2 DNeKTpOMarHuTHbIE KOJICOAHUS U BOJIHBI 8 EggHE;ngg)grouﬁf 112436
2.3 3aKOHBI T€OMETPUYECKON ONTUKHU 5
2.4 BonHoBas onrtuka 4 1 1
Hroro no paszneny 24
Pazjen 3. J/1eMeHTLI TEOPHH OTHOCHTEILHOCTH
3.1 DNEeMEHTHI TEOPUH OTHOCUTEIBHOCTH 2 bubmaorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 2
Pasnen 4. KanToBas pusuka. Acrpopusuka
4.1 KBanroBas ¢usuka. CtpoeHue aroma 5 1 Egg?ﬁ;?:g;ggﬁf 412436
4.2 ®du3nka aTOMHOTO si/ipa. DJIeMEHTapHbIE YaCTUILIbI 9 1 1
4.3 DneMeHTHl acTpO(U3UKU 4
Hroro mo pazueny 18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 8
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INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
N KoJsnuecTBo 4yacoB Jlara JIeKTPOHHBbIE U(PPOBHIE
. /;1 Tema ypoka Beero KonrTpoabubie IIpakTuueckue w3yuenus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
Nuctpykrax o Th B kabunere puzuku. Ousuka u
1  oObexTsl ee u3yueHus. (§1). Mismepenue 1 04.09.23
(buznvyeckux BeaudrH (§2).
9 Pa3nuynbie criocoObl OMMCcaHUsI MEXaHUYECKOTO 1 07.09.23
nBrkeHus (§3).
3 | Ilepememenue. Pamnyc-Bektop (§4). 1 11.09.23
4  PaBHOMepHOE IpsIMOJIMHENHOE BUKEHUE (§5). 1 14.09.23
5 JIBmkeHue Tena Ha miockocTu. CpeaHsist CKOPOCTb. 1 18.09.23 Bbu6motreka [JOK
MrHoBeHHasi cKopocTh (§6). o https://m.edsoo.ru/ff09f72a
6 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIMHENHOE 1 21.09.23
nerkenue (§7).
JIP Nel «MccenienoBanue paBHOYCKOPEHHOIO bubmmoreka [JOK
7 . 1 1 25.09.23 .
NPSAMOJIHHEHOI0 ABUKEHUA». https://m.edsoo.ru/ff09fe0a
8 | CobOoxHoe mageHue tem (§8). 1 28.09.23 https://m.edsoo.ru/ff0a013e
9 JIP Ne2 «AccnenoBanue ABUKEHU Tea, 1 1 02.10.23
OpOILICHHOI0 TOPHU30HTAJIbHO».
10 OTHOCHUTEIHHOCTD MEXaHHECKOTO ABMKEHHS. 1 05.10.23
3akoH cnoxeHus ckopocreii (§ 10).
bu6nmorexa LIOK
11  Kunemaruka JBMKEHHS 1O OKpYXHOCTH (§11). 1 09.10.23 https://m.edsoo.ru/ff0a0378
bubnunorexa LIOK
12 | Konmponvnaa pavoma Nel «KKuHemaTukay». 1 1 12.10.23 https://m.edsoo.ru/ff0a05c6
13 [Tepserit 3akon HetoTona. MHepmaibHbIe CHCTEMBI 1 16.10.23 bubnunorexa LIOK
orcuera (§ 12). T https://m.edsoo.ru/ff0a079c
bubnunorexa LIOK
14 | Cuna. Ipunnun cynepriozurmu cui (§ 13). 1 19.10.23 https://m.edsoo.ru/ff0a0aed
. but6mmoreka [IOK
15  HueptHOCcTh. Macca. Bropoii 3akon HetoTona (§14) 1 23.10.23 hitps://m.edso0.ru/ff0a0c10
16 Tpernii 3akoxH HerotoHa. [TpuHiun 1 26.10.23 bubnuorexa [IOK

oTHocuTenbHOCTH ["amunest (§ 15).

https://m.edsoo.ru/ff0a0fee
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Cuila BCeMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO

17 tarotenus (§ 16). 1 09.11.23
18 Cua Tsxectu. J{BUKEHHE NUCKYCCTBEHHBIX 1 13.11.23 bubnmnoreka HOK
cnyTHUKOB 3emun (§ 17). https://m.edsoo.ru/ff0al23c
JIP No3 «3y4eHnne ABMKEHUS Teja MO
19  oxpy:kHOCTH MO AeiiCTBHEM CUJI YIIPYTOCTH 1 1 16.11.23
TSKECTHY.
20  Cuna ynpyroctu. 3akoH ['yka (§ 18). 1 20.11.23
Bec tena. HeBecomocTs. Ileperpysku (§ 19). JIP
21  Ned «McciienoBaHne H3MEHEHHUs Beca TeJia MPH 1 23.11.23
€ro JIBUKEHHHU € YCKOPEeHUeM.
29 Cuna tpenus (§ 20). JIP Ne5 «A3mepenue 1 271123 bubnnorexa [JOK
K03 PUUMEHTA TPEHHUS CKOJIbKEeHHUS». https://m.edsoo.ru/ff0al778
23 | Koumpoawvhas paboma Ne2 «InHamMuka. 1 30.11.23 ﬁg&?ﬁ;ﬁ;{;gﬁ}f{mawoz
24 Nmnynsc maTepuanbHOi TOUkU. pyras 1 04.12.23 bubnuoreka [IOK
dbopMynmpoBka BToporo 3akoHa HeroTona (§23). https://m.edsoo.ru/ff0al8cc
o5 3aKOH cOoXpaHEHUs UMITyJbca. PeakTuBHOE 1 07.12.23 bubmmoreka [JOK
nerkenue (§24). https://m.edsoo.ru/ff0a1778
26 Hentp macc. Teopema o IBMXEHUH IIEHTPA Macc 1 11.12.23 bubnnorexa [JOK
§26 https://m.edsoo.ru/ff0ala70
27 | Pabora cunbl. MomtHnocts. KITJ] mexanusma (§27). 1 14.12.23
28 Mexannueckas sHeprus. Kunernueckas u 1 18.12.23 bubmmnoreka HOK
noTeHumanbHas sHepruu (§ 28, 29). https://m.edsoo.ru/ff0alb9c
29 | 3akoH coxpaHeHHs MexaHudeckoi suepruu (§30). 1 21.12.23 https://m.edsoo.ru/ff0alcc8
30 Konumponvnas paboma Ne3 «3aKkoHbI COXpaHeHUsI 1 251223
B MEeXaHHKe».
aBJICHUE B KUIAKOCTSIX ¥ razax. 3akoH [lackans bubmmnoreka [JOK
31 2§134 i 1 28.12.23 https://m.edsog)_.[ru/fanldeO
32  3akon Apxumena (§35). 1 11.01.24
33 Ocnosuble nonoxenuss MKT u ux oneITHbIE 1 15.01.24 bu6muoreka [JOK
obocHoBaunus (§37). https://m.edsoo.ru/ff0a20a6
34  OOmume xapakTepucTuku MoJIeKkyn (§38). 1 18.01.24 BH6J?HOTeKa HOK
https://m.edsoo.ru/ff0a2376
35  Tewmmeparypa. U3mepenne temneparypsl (§39). 1 22.01.24 Bubmorexa LOK

https://m.edsoo.ru/ff0a25b0
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["a30BbIe 3aKOHBI. AOCOTIOTHAS IIKaJa TEMIEPaTyp

bubnunoreka LIOK

36 (§ 40). JIP Ne6 «A3yueHne H30TePMHYECKOTO 1 25.01.24 https://m.edsoo.ru/ff0a2718
npouecca.
0% 41).JIP
37 7 clsyaemne ypasmennn cocromn ) 200124 ~ Bubmotera LIOK
B3y yp o https://m.eds00.ru/ff0a2826
H1eaJIbHOTO ra3ay.
38  OcnoBnoe ypaBHenne MKT (§ 42). 1 01.02.24 https://m.edsoo.ru/ff0a2970
39 Temneparypa u cpelHsAs] KHHETUYECKAasl SJHEPrus 1 05.02.24 bubmmoreka [JOK
XA0THYECKOTO JIBM>KEHHS MoJieKyn (§43) o https://m.edsoo.ru/ff0a3136
40 | Hsmepenue ckopocteid Monekyin rasza (§ 44). 1 08.02.24
. bubnunoreka LIOK
41 | CrpoeHue u cBoiicTBa TBepAbIX Tel (§ 46). 1 12.02.24 https://m.edsoo.ru/ff0azbsa
Konmponvnasa paboma Ne4d «OcHOBBI bubmmoreka [JOK
42 N 1 15.02.24 .
MOJICKYJISIPHO-KHHETUYECKON TEOpUmn». https://m.edsoo.ru/ff0a2b5a
43 Pabora raza B repmonunamuke. Konngectso 1 19.02.24 Bbu6moreka [JOK
TEIUIOTHI. Y paBHEHHUE TEIIOBOro Oasanca (§47) o https://m.edsoo.ru/ff0a2da8
. bubnunoreka LIOK
44 TlepBblii 3aKOH TEPMOIUHAMUKH (§ 48). 1 22.02.24 https://m.edsoo.ru/ff0a2fca
45 [IpuMeHeHue 1epBoro 3aKkoHa TEPMOJUHAMUKH K 1 26.02.24 bubnmnoreka HOK
uzornporeccam (§ 49). o https://m.edsoo.ru/ff0a2fc4
16 HeoOpatumocTs TemnoBsIx MailivH. Bropoii 3akon 1 29 02.24
tepmoauHamuku (§ 50).
Tennossie mammnbl. [ukn Kapuo (§ 51). Butmorexa LIOK
47 | Dkojoruyeckue npoodeMbl UCTIOIb30BaAHUS 1 04.03.24 .
https://m.edsoo.ru/ff0a3276
TETUIOBBIX MamuH (§ 52).
Konmponvnaa pavoma NeS «OcHOBBI bu6muoreka [JOK
48 1 07.03.24 .
TEPMOAUHAMUKID). https://m.edsoo.ru/ff0a33fc
49 | Hcnapenue u koHaeHcamus. Haceimennsriii map (§53 1 11.03.24 bubmiorexa LIOK
: T https://m.edsoo.ru/ff0a3514
bubnunorexa LIOK
50 | Kumenwue xuakoctu (§ 54). 1 14.03.24 https://m.edsoo.ru/ff0a3a96
51 Bnaxuocts BO31yXa (§ 55). JIP Ne 8 «3mepenue 1 28.03.24
OTHOCUTEJIbHON BJIAKHOCTH BO3AYXa).
[TnaBnenue u kpuctaumsanus Bemectsa (§56). JIP
59 Ne 9 «Mi3MepeHne TeMnepaTyphbl 1 01.04.24 bubmmoreka [JOK

KpUCTa/UIM3allum U y}lC.]'IbHOﬁ TEIJI0ThI
IIABJICHUSA BEeIIECTBA).

https://m.edsoo.ru/ff0a3654
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Koumponvnas paboma Ne6 «3meHennst

53 N 1 04.04.24
arperaTHbIX COCTOSIHUI BelIeCTBAY.
54 DNeKTpUYECKUit 3apsil. DIIeKTpU3anus Tel. 3aKOH 1 08.04.24 bubnmnoreka HOK
COXpaHEHUs IEKTPUIECKOTO 3apsa (§57). T https://m.edsoo.ru/ff0a3f82
bu6nuoreka [IOK
S5 3axon Kynona (§ 58). 1 11.04.24 https://m.edsoo.ru/ff0a3f82
56 Dnektpuyeckoe nosie. HampsixkeHHOCTh 1 15.04.24
AIEKTPUIECKOTo 1oJis (§ 59).
57 I'padmueckoe n300pakeHNE FACKTPUUECKUX MOJCH 1 18.04.24
(§ 60).
58 PaboTa KylTOHOBCKHX CHJI. DHEPTUs 1 92 04.24 bubnuoreka [IOK
B3aUMOJICHCTBUS TOUYCUHBIX 3apsiioB (§ 62). T https://m.edsoo.ru/ff0a478e
59 [ToTeHnman 3MeKTPOCTATUIECKOTO OISl U Pa3HOCTh 1 25.04.24 bubmmoreka [JOK
MoTeHIMaoB (§ 63). T https://m.edsoo.ru/ff0a48a6
60 [IpoBOIHMKY B AIEKTpOCTATUUECKOM T10J1e (§65). 1 02.05.24
JIMDIIEKTPUKHU B DJICKTPOCTATHYECKOM T110J1e (§66).
61 DnekTpuyeckast eMKOCTh. [lockuit konaeHcarop. 1 06.05.24 bubnnoreka [JOK
CoenuHenne KoH1eHcaTopoB (§67) T https://m.edsoo.ru/ff0a4c48
bu6nmorexa LIOK
62 | DHeprus >neKTpudeckoro mos (§68). 1 13.05.24 https://m.edsoo.ru/ff0a4252
. bubmmoteka IIOK
63 | Koumponwvnaa paboma Ne7 «JIeKTPOCTATHKA» 1 16.05.24 https://m.edsoo.ru/ff0a4360
64  Pesepn 1 20.05.24
65  Pesepm 1
bu6nunorexa LIOK
66  Pescps 1 https://m.edsoo.ru/ff0adee6
bubnunorexa LIOK
67 Pescps 1 https://m.edsoo.ru/ff0a4ffe
68  Pesepm 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

1
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11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHbIe U (POBbIE

Ne Hdara
/i Tema YpoKa Beero KOHTpOJ]LHLIe HpaKanecKHe EAT— o0pa3oBaTejibHbIE
padoThI padoThI pecypchl
Nuctpykrax o Th B kabunere huzuku. YcaoBus

1  cymecrBoBaHUs IEKTPUUYECKOIO TOKA. 1 04.09.23
DIIEKTPUYECKHI TOK B MPOBOAHUKAX (§1)

2 3akoH OMa juid yyacTKa 1enu. 3aBUCUMOCTh 1 06.09.23
COIIPOTUBIIEHUS OT TeMuepaTypsl (§ 2).

3  CoenuHeHue MpOBOIHUKOB (§ 4). 1 11.09.23

4 PaboTa 1 MOIIHOCTE AJNEKTPUUECKOTO TOKA. 3aKOH 1 13.09.23
Jxoyns—IJlenma (§ 5).

5 W3mepenne cuitbl TOKa, HANPSKEHUS U 1 18.09 23 bubnuoreka [IOK
COTIPOTHUBIICHHUS B JIEKTPUUCCKOM 11enH (§ 6). T https://m.edsoo.ru/ff09f72a

6  DOnexrtpoasmxkyas cuia. Uctounuku Toka (§ 7). 1 20.09.23

. bubnuoreka [{OK

7 3axon Oma jist oaHo# menu (§ 8). 1 25.09.23 https://m.edsoo.ru/ff09fe0a
Jlabopamopuasa paooma Ne 1 «A3mepenue IC u bubnnorexa [JOK

8 1 1 27.09.23 .

BHYTPEHHEI0 CONPOTHUBJICHUS HCTOYHHKA TOKA». https://m.edsoo.ru/ff0a013e

9 Konmponvnasn 13a60ma Nel «IlocTosTHHBIH 1 1 02.10.23
3JIeKTPUYECKHUIH TOK».

10 DKcrnepuMeHTaJIbHbIE 000CHOBAHUSI 3JIEKTPOHHOM 1 04.10.23
MIPOBOAMMOCTH MeTasuioB (§ 9).

DNEeKTpUYECKUil TOK B PaCTBOpAX M paciuiaBax 3JeKTpo-

11  JmTOB. 3akoH sekrponusa (§ 10). Jlabopamopnasn 1 1 091023 bubmuoreka [{OK
padoma Ne 2 «A3roToBieHHEe TAILBAHHYECKOT O T https://m.edsoo.ru/ff0a0378
3JIEMEHTA U UCIIbITAHHUEC €TI0 B [leﬁCTBHH)>.

. bubnunorexa LIOK
12 | Dnektpuueckuit Tok B razax (§ 11). 1 1 11.10.23 https://m.edsoo.ru/ff0a05c6
. but6mmorekxa [IOK

13 DOnektpuueckuii Tok B Bakyyme (§13). 1 16.10.23 https://m.edsoo.ru/f0a079¢
DNEeKTpUUECKUN TOK B TOJIYIMPOBOAHMKAX (§ 14).

Jlabopamopnana paboma Ne 3 «UccnenoBanue bubmuoteka [IOK

14 1 1 18.10.23 .
3aBHCHMOCTH CONPOTHBJICHUS MOJYIIPOBOAHHKA https://m.edsoo.ru/ff0a0ae4
OT TeMIIEPATYPbI».

15 MarsuTHbIE B3aUMOAEeHCTBHA. MarHuTHOE 110JIe 1 231023 bubnunoreka LIOK

TOKOB (§ 15).

https://m.edsoo.ru/ff0a0cl10
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bubnunoreka LIOK

16 = Uunykuws marautHOro mouis (§ 16). 1 25.10.23 hitps://m.edsoo.ru/ffoa0fee
17 | Jluaum marautHOM MHAYKIMU (§ 17). 1 08.11.23
18 JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJIHUK C 1 13.11.23 bubmuorexa [IOK
TokoM. 3akoH Amrepa (§18). T https://m.edsoo.ru/ff0al23c
19 JIBukeHue 3apsHyKEHHBIX YAaCTHI] B MATHUTHOM IIOJIE. 1 15.11.23
Cuua Jlopenna (§19).
20  MarnuTtHble cBoiicTBa BemecTna (§20). 1 20.11.23
21  Ombrtel @apanesi. MarautHbId MOTOK (§ 21). 1 22.11.23
29 3aKoH 3JIEKTPOMAarHUTHON MHAYKIMHU. Buxpesoe 1 27 11.23 bubnmnoreka HOK
aeKTprudeckoe noie (§22). o https://m.edsoo.ru/ff0al778
23 Camounnaykuus. MTHAYKTUBHOCTB. DHEPrus 1 29 11.23 bubnuoreka [IOK
MarHuTHOTO 10Jis ToKa (§23). o https://m.edsoo.ru/ff0a1502
Koumponvnas paboma Ne2 «MarHuTHoOe ToJIe€. bubmmoreka [JOK
24 1 04.12.23 .
DJIEKTPOMAarHUTHAs1 MHAYKIUS. https://m.edsoo.ru/ff0al8cc
YcnoBHSI BOSHUKHOBCHHS MEXaHHYECKHUX Bu6 OK
25 | koneOanuii. [[Be Mojenu Koyie0aTeIbHBIX CHCTEM 1 06.12.23 1 FHOTeKa 1
(§24) https://m.edsoo.ru/ff0al778
2% Kunematuka x0Jjie0aTeIbHOTO JIBUIKCHUS. 1 11.12.23 bu6nmorexa LIOK
["apmonnueckue konebanus (§ 25). T https://m.edsoo.ru/ff0ala70
Junamuka xonebaTensHOro IBIKeHUS (§ 26).
27  Jlabopamopuas paboma Ne 4 «MccaenoBanmne 1 13.12.23
KOJIe0aHU i MPYKMHHOTO MASITHHKA)).
IIpeBpalieHye SHEPTUU ITPU FTAPMOHUYECKUX
28 KoJsiebanusx. 3aryxaroriue konebanus (§ 27). 1 18.12 23 bubmuoreka [{OK
Jlabopamopnasa paboma Ne S «HcciienoBanue T https://m.edsoo.ru/ff0alb9c
KO0JICOAHUH HUTSTHOT0 MAaITHHKA».
bubnunorexa LIOK
29  BemHyxneHHbIe KoneOanus. Pezonanc (§ 28). 1 20.12.23 https://m.edsoo.ru/ff0alccs
30 | Mexanuveckue BOJTHBI (§ 29). 1 25.12.23
B . .
31 p;g:;;:;f zzfoili)yei[gggl)aejiii(g):c’:;i’:;}:ca B 1 271223  bubmiorexa [JOK
B T https://m.edsoo.ru/ff0alde0
BO3JIyXe».
30 CBo0OOgHBIE 3J‘IGUKTp0Mal"HI/ITHI>Ie KOJIeOaHUS. 1 10.01.24
Konebarenbubrit koHTYp (§ 31).
33 [Tporecchl mpu rapMOHUYECKUX KOJIEOaHHSIX B 1 15.01.24 bu6nuorexa [IOK

KoJjebaTebHOM KOHTYype (§ 32).

https://m.edsoo.ru/ff0a20a6
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BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.

bubnunoreka LIOK

34 [lepemennsiit Tok (§ 33). 17.01.24 https://m.edsoo.ru/ff0a2376
Pe3ucrop B ienu nnepeMeHHOro TOKa.

35 I[eI?ICTByIzomI/Ie 3Han::HI/I}1 CHUJIBI TOKA W HAIIPSKEHUS 22.01.24 ﬁgg?E;ngs%gﬁﬁanZSbo
(§ 34). o '

Bbu6mmotexa [JOK

36 Tpanchopmarop (§ 37). 24.01.24 https://m.edsocI)_.[ru/fan2718

37 | DnextpomarHUTHbIE BOJHEI (§ 39). 29.01.24 ﬁgg?E;ngs%gﬁﬁanZSZG

38  IIpunuumnsl paguocss3u u TenepuacHus (§ 40). 31.01.24 ﬁg&?ﬁ;f;;gﬁ}?mazgm
Konumponvnas padooma Ne3 «MexaHudeckue

39 | kosieGaHus ¥ BOJIHBL DJIEKTPOMATHUTHBIE 05.02.24 ]l?tl'/[l iJ_I/I//I;T:é(;ErO/IIEan:g 136
KOJIeOAHMS M BOJTHBD). ps.Jim. U

40 3aKOoH MPSIMOJIUHEIHOTO PACIIPOCTPAHEHHUSI CBETA. 07.02.24
3akoH oTtpaxeHus ceera (§ 41).

41 | 3axoH nmpenomiieHus cseta (§ 42). 12.02.24 Eg[i?ﬁr?wT:cIi{si)groulllfanZbSa

42 Jlunazsl. opmyna TOHKOU JTUH3EI (§44). 14.02.24 ]r?tl'/tlr?sj?/y/lr(r)]T:(;(se:)(])eru/If{anZbSa

43 | Tloctpoenue n3o0pakeHui B TOHKUX JuH3aX(§ 45). 19.02.24 Eggﬁ?ﬁ%f;;gg}:maz das

44 | I'ma3 kak onTuyeckas cucrema (§46). 21.02.24 ]r?tl'/tlr?sj?/y/lr?wT:(;(se:)(])eru/If{TOaZ fod

45 W3mepenue ckopoctu cBeta. Jucnepcus cera(§ 26.02.24 bubmuoreka [{OK
48). T https://m.edsoo.ru/ff0a2fc4

16 [Tpuniun [Noiirenca (§ 49). Uarepdepenuns BoH 28.02.24
(§ 50).

Nurepdepenuns ceera (§ 51). Judpaxuus ceera

47  52). J%?ﬁ(i)amopnaﬂ pa(6§om¢3 J&t_’ 7(1)<I<)I/Iccnezlona1{fd§e 04.03.24 Eg{?ﬁ;ﬁ;{;g&l}fmsﬂ 5
siBJICHH I MHTep(depeHIuN U JU(PpPaKIUA CBETay. T '

48 Konmponsnaa paboma Ned «3akoHbl 06.03.24 bubmuotexa [IOK
reoMeTpHYEeCKOM ONTUKW», «BoJIHOBasi OITHKA». T https://m.edsoo.ru/ff0a33fc
3aKOHBI 3JIEKTPOANHAMUKY U TIPUHIIHTI

49  orHocurensHOCTH (§ 55). [TocTynaTsl CrieUanbHOR 11.03.24 ]r?tl,/[l 6SJ'I/I//Ir(T)1Tee(;<Si)g)_[rOu/I1§an351 4
teopuu otHocutenbHOCTH (CTO) (§ 56). ps.Jam. )

but6mmoreka [IOK

50 | Macca, umnynsc u sueprus B CTO (§ 57). 13.03.24

https://m.edsoo.ru/ff0a3a96
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51  PaBHoBecHoe TemoBoe uznyueHue (§58). 1 27.03.24
but6mmoreka [IOK
52 | 3axonsl potorddexta (§ 59). 1 01.04.24 https://m.edsoo.ru/ff0a3654
53 Jasnenue cBera. KopmyckynspHO-BOJIHOBOM 1 03.04.24
nyanusm (§ 60).
bu6nmorexa [IOK
54  [lnanerapnas monens atoma (§ 61). 1 08.04.24 https://m.edsoo.ru/ff0a3f82
55 [Tocrynatel bopa. Moaens atoma BoJopo/ia 1o 1 10.04.24 bubnmnoreka HOK
bopy (§ 62). T https.//m.edsoo.ru/ff0a3f82
56  Meroapl perucTpanuu 3apsoKeHHBIX YacTuIl(§ 64). 1 15.04.24
57 | EcrectBeHHas paauoakTUBHOCTH (§65). 1 17.04.24
58 PannoakTuBHbBIE NTpeBpalieHUs. 3aKOH 1 22 04.24 bubmmoreka [JOK
pasnoakTUBHOTO pacrasa. M3ororsl (§66). T https://m.edsoo.ru/ff0a478e
50 | Tipouonmo-siirpontamn mosent arostiore sapa 1 24.04.24  bnomnorexa LIOK
( §%7) p a AP o https://m.edsoo.ru/ff0a48a6
60 SnepHbie CUITBI. DHEPTHUS CBSI3W ATOMHBIX SIJIEP 1 06.05.24
(§68).
61 I{enHbie siAEpHBIE peaKUUU. S IEepHBIN peakTop 1 08.05.24 bubnnorexa [JOK
(§69). o https://m.edsoo.ru/ff0a4c48
buonornyeckoe nelcTBUE paiMOAKTUBHBIX U31YyYEHUI
y bubnmorexa LIOK
62 | (§70). labopamopnas paboma Ne 8 «3mepenue 1 08.05.24 https://m.edso0.ru/ff0a4252
€CTEeCTBEHHOI'0 PAAUALMOHHOI0 GOoHA).
63 | Konmponvnas paboma Ne5 «KBanroBasi pusuKa. 1 13.05.24
64 DneMeHTapHble yacTullbl. OyH/1aMEeHTabHbIE 1 13.05.24 bubnmnorexa [JOK
B3auMoeicTBus (§72). o https://m.edsoo.ru/ff0a4360
65 | Comneunas cuctema (§ 73). 1 15.05.24
bubnunorexa LIOK
66  Comare (§ 74). 3Be3anl (§ 75). 1 15.05.24 https://m.edsoo.ru/ff0adee6
but6mmorekxa [IOK
67  Hama 'amakTuka (§ 76). 1 20.05.24 hitps://m.edsoo.ru/ff0adffe
[TpocTpaHCTBEHHO-BPEMEHHBIE MACIITAOBI
68  nabmromaemoit Beenennoit (§ 78). [IpencrasieHus 1 20.05.24
00 sBosronnu Beenennoti (§ 79).
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Mskumes ['.5., [TletpoBa M. A. ®usuka : YueOnuk s 10 kiacca o0meoOpa3oBaTeIbHBIX
yapexaeHuii: 2-e uza. - M.; Ipoda, 2020

Mskumes ['.5., ITletpoBa M. A. ®usuka : YueOHuk s 11 kimacca o6meodpa3oBaTeabHBIX
yupexaeHuit: - M.; [Ipocsemienue, 2019

METOAUYECKUE MATEPHUAJIBI U151 YYUTEJIA

PeivkeBuy A.I1. CoopHuk 3ama4 o ¢pusuke 10 11 kmacesl : 7-e u3a. - M.; JIpoda, 2007
@poHTanBHBIE Ja0OpaTopHbIe paboThl Mo ¢u3uke B 7-11 kiaccax o0meoOpa3oBaTEIbHBIX
yupexaenuii: [long pen. byposa B.A., Hukudoposa I'.I'. - M.; IlpocBemenne, «YueOHas
auTepatypa»,2004

Kabapaun O.®., OpnoB B.A. DxcnepumenTtanbHble 3afanus no ¢usuke 9-11 xmaccol - M.;
Bepoym-M, 2006

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

. Yuurensckuii moprain http://www.uchportal.ru

. IToprain roroBbIX npe3eHTarwmii http://prezentaci.com/

. Enunas xosuiekius 1udpoBsix 0dpazoBarenbHbix pecypcos http://school-collection.edu.ru
. 3aByu-undo http://www.zavuch.info/

. ITnarpopma «AKIIACC
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