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PA3JIEJI 1. IOACHUTEJIBHASA 3AIITMCKA

1.HopmaTuBHasi 0a3a, Ha OCHOBe, KOTOpoii pa3paborana PaOouasn
nporpaMmma

[Iporpamma 1mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactaBieHHbIXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON pabodyeil MporpaMMbl BOCIHTAHHS H
KOHIENIMK TpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
OpraHu3ausiax Poccuiickon Penepanun, peATU3YIOLINX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

- 3akoH 00 o6pazoBanuu Ne 273-D3.

- 3akoH ot 06.10.2023 Ne 12-P3 «O06 obpazoBanuu B [lonenkoi HapomHoii
PecniyOmuke»

- OcHoBHas oOpa3oBaTeybHas MporpaMma CpeIHero o01ero oopa3oBaHus

- Ilonoxenue o Qopmax, MEPUOJUYHOCTH, MOPAIKE TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U IPOMEXKYTOUHOM arrectaruu ooydaronuxcs B [bOY «IIKOJIA
Nel102 I'. O. IOHELIK»

- Ilpukaz Munnpocsemnienusi Poccun «O06 yTBepkaenun denepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CpeHEro o0Iero oopa3oBaHus)
ot 17 mast 2012 r. Ne 413

- Ilpukaz MunucrepcrBa mnpocsewmeHuss Poccuiickon @enepauuu Ot
18.05.2023 Ne 371 «OO6 yrBepxknaenun ¢eaepanbHoil  00pa3oBaTeNbHON
MPOTpPaMMBbI CPEHETO 00IIEro 00pa3oBaHMS

- IlocranoBnenue IlpaButensctBa P® ot 11.10.2023 Nel678 «O06
YTBEPXKJICHUH TPABWJI TNPUMEHEHUs 3JeKTpoHHoro oOydenus, [JOT npu
peann3anuu o0pa3oBaTeIbHOTO MPOLIECCay.

- IlocraHoBneHue [7aBHOrO TOCYAAPCTBEHHOIO CAaHUTAPHOIO Bpaya
Poccuiickoit ®enepanuu ot 28.09.2020 Ne 28 «OO0 yTBEepKIE€HUU CaHUTAPHBIX
npaBuii  CII 2.4.3648-20 «CaHuTapHO-2MUIEMHOJIOTHIECKHE TpeOOBaHUS K
OpraHu3alysM BOCIHUTAHUS U OOYy4YeHHs, OTIbIXa W O3IOPOBJICHUS JETEed U
MOJIOZEKH

- IlocraHoBineHue [7aBHOrO TOCYAAPCTBEHHOIO CAaHUTApHOIO Bpaya
Poccuiickoit ®enepanuu ot 28 sHBaps 2021 1. Noe 2 «OO0 yTBepX)IECHUU
canuTapHbIX npaBui U HopM CanlluH 1.2.3685-21 «I ' urneHnueckne HOpMaTUBBI U
TpeboBaHMs K o0ecredeHnto 0e30MmacHOCT U (M) OE3BPETHOCTH IS YeJIOBEKa
(baKTOpPOB Cpeibl OOUTaAHUS ».



2. ObocHoBanue Boioopa YMK

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa oOyuarommxcss 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESATEIILHOCTHOIO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METalpeIMETHbIM pe3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBs3eM (U3BMKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMHM mpenaMeramu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;
e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHwusl.

3. leab u 3apa4n 00y4yenusi npeamMery «Du3suka»

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEMJIEHUS OOY4YaIOIIMXCA K HAyYHOMY
W3YYEHHUIO TPUPOAbI, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEI0BATENBECKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHSI KaK peE3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
(bu3MYeCcKUX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O poNM (PUMKHU [OJIs Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX lene o0ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mmx (bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, OJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPO(PHU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CIIOCOOOB pEHICHMs] pa3iIM4YHbIX 3a74ad C SIBHO 3aJaHHOU
¢u3nueckoil Mojenplo, 3axad, I[OApPa3yMEBAIOLIMX CaMOCTOSTEIbHOE
co3ianue (pU3NYECKON MOJEIH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e IOHMMAaHHE (U3NYECKUX OCHOB M IPHUHILMUIIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMAHUA HA OKPYKAOLIYIO
cpeny;,

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA U IPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTaluuu HH(popmanuu,
OIPEIEIICHNs TOCTOBEPHOCTH IIOJyYEHHOI'O PE3yiIbTaTa;

e CO3JlaHUE YCIIOBHW NI Pa3BUTHs YMEHMU NPOEKTHO-UCCIIENO0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

4.IleHHOCTHBIEC OPHEHTHPBI COePKAHNS YUeOHOI0 IpeaMeTa
®du3rka Kak Hayka O HamOolsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAasl B

KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKH — cHCTEMOOOpa3yIoui
JUJISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3UUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir wW actpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TIOJIYYCHHUsI HOBBIX MAaT€pHANIOB C 3aJaHHBIMU CBOMCTBAMHM W JPYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHBIA METO]I MO3HAHUS NP BHITIOJHEHUN UMHU YY€OHBIX UCCIIEOBaHUM.

B ocHoBy kypca ¢u3uku sl YpOBHS CpeIHEro oOIIero ooOpa3oBaHUs
MOJIOKEH PAI HAECH, KOTOpPbIE MOXKHO pacCMaTpUBATh KaK MPUHLHUINBI €T0
ITOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBMM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHasl U3 BCEX pa3esoB (DU3MKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (PU3NKU
o0ObenuHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBISeTCS
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamust mnpesamnosaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOImIeCTBa, a TakkKe C MHPOBO33PEHUECCKUMH,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.



Hoes npuxnaonoti uanpasnennocmu. Kypc @usmku mpenmonaraert
3HAKOMCTBO C IIUPOKUM KPYIrOM T€XHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skxonocuzayuu peanuszyercs TMOCPEICTBOM BBEICHUS DSJIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX H3KOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKXe 00CYXIACHUs
po0JIeM paloOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

5.00mas xapakTepucTUKa OPraHu3aniu Y4eOHOro nmpouecca: TeXHOJI0T i,
MeTO/1I0B, (OopM, CPeACTB 00yUEeHHSI M PEKUM 3aAHSTHI
CrepXHEBbIMU 3JIEMEHTaMU Kypca (U3UKM HA YPOBHE CPETHEro OOIIETO

oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
INPUHITMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOAE, TpaHMIIAX
MPUMEHUMOCTH TEOPUH, A ONUCAaHWUS €CTCCTBCHHO-HAYYHBIX SIBICHUUA U
IIPOIICCCOB).

CHUCTeMHO-JIeSTEILHOCTHBIN MOAXO0/ B Kypce (DU3UKU peaTu3yeTcsi MPexie
BCETO 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIBHOCTH O00YYarOIIUXCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTALHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIUHEHBI B OOMIMN CIHMCOK YUYCHHYECKHUX
MpakTUYeCcKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMHU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH TIIJIaHUPOBAaHUS U
ocHameHuss kaOmHera (Qusuku. Ilpm »dTomM obOecrieunBaeTcs  OBJIAJCHUC
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MIPEIJIOKCHHBIX THITOTES.

Bonbioe BHUMaHWE YOEISACTCS PENICHUIO PACYETHBIX M KadyeCTBEHHBIX
3amay. [Ipu 3TOM U1 pacdETHRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4M C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiena Kypca, TaK M WHTETpHUPYS 3HAHUS W3
pa3HBIX pasaeioB. J[s KauyeCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTECKaHUS (PU3MUECKUX SBJICHUH M IPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpHUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO€CHedYeHHI0 y4yeOHOro mpolecca 0a30BbIi YpOBEHb Kypca



(Gbu3MKN Ha YpOBHE CpeIHEro o0IIero 00pa3oBaHus TOKEH U3y4aThCs B YCIOBUSIX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX MHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HeoOxoaumMoe JabopaTopHoe OOOpYAOBAHME [JIsl BBIIOJHEHHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opya0oBaHUE.

JleMOHCTpallMoOHHOE  000pyZoBaHHE (POPMHUPYETCST B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B IporpaMMe M0 (U3MKE KIIOUEBbIX JIEMOHCTpAlUil s
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHIA.

JIaGopartopHoe 00OpyAOBaHHE MJsi YYEHHUYECKUX MPAKTHUYECKUX padoT
(dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

6. KosimuecTBo 4acoB, Ha KOTOpoe paccuutana Pabouasi nporpamma

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 knacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
NpoOBeNCHMUsT J1a0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEN 00yUaroIUXCS.

PA3JIEJI 2.IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
IMPOTPAMMBI ITIO ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

OcBoenne yueOHoro mpenMera «®Dusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (06a30BbI YPOBEHB) JOJIKHO OOECTICUNUTH JOCTHIKEHUE CIIEMYIONTUX
JUYHOCTHBIX, METAINIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX



OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHHA, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHHUCTUYECKHX H
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECax TPa’kIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpPraHU3alINY;

YMEHHE B3aUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpeC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOW NEATeIbHOCTH, B TOM
YHUCJIEe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY Ha IPOTSHKCHUU BCEU JKU3HU;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh 3KOJIOTMUECKONW KyJNbTYpPhl, OCO3HAHUE TJI00aTHLHOTO
XapakTepa SKOJOTMYEeCKUX MpooiieM;



IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTH HAy4YHOU [EATEIIbHOCTH, TOTOBHOCTH B IMpPOILECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATH HIPOEKTHYI0D U HUCCIIEJOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeiiCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO  (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccmaTpuBath €€ BCECTOPOHHE;
ONpENENATh LENU JeATENbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITh  3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
bu3MYeCcKuX SIBICHUSIX;
paspabatrbiBaTh IUIAaH pELIeHHUs NpoOJeMbl C YYETOM aHadu3a HMMEIOIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JCSATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;
pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HECHHBIX TTPOOJIEM.
Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.
BJIQ/ICTh HAYYHON TEPMHHOJOTHEH, KIIOYEBHIMH TMOHATHSAMH W METOJaMHU
buznueckoil HayKu;
BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKOW U MPOEKTHON AESITeIbHOCTU
B 00y1acTu (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;
BJAQJ€Th BHUAAMU JEATEIBHOCTHM 1O TMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTAlliY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;



BBISIBIIATh TNPUIUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAUTh apTYMEHTHI MJIS JT0Ka3aTelIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPhbl K KPUTCPUN PEIICHHSI;

aHAIM3UPOBaTh IIOJIyYCHHBIC B XOJE PCIICHHS 3aJaddl  pPe3yJIbTaThl,
KPUTHUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OPMYJIUPOBaTh COOCTBEHHBIC 3aJadyd B 0Opa30BaTEIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHHUH (DU3HKH;

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBAThH IPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JaCTh
JKA3HEIESITCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IMIPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC MJICH, MpE/jIaraTh OpUTMHAIBHBIC ITOIX0/IbI U PEIICHUS;

CTaBUTH MTPOOJIEMBI U 33/1a49H, JOMMYCKAIOIIHNE aTbTEPHATHBHBIC PEITCHU.

Pabora ¢ undpopmaumeii:

BJIAJCTh HABBIKAMHU TOJydeHHUS WH(POpMAIuu (HU3MYECKOTO COACPKaHUS U3
HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOMCK, aHAJIHU3,
CHUCTEMATH3aIMI0 M HHTEPIPETANi0 HHOOPMALMKM Pa3IMYHBIX BHIAOB U (HOpM
MIPE/ICTABIICHHUSI,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a1ad ¢ CcoOMIoJIcHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypcOoCOepeEHHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B Pa3IU4YHBIX (opmarax ¢
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEJICBOM ayIUTOPHH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpEICTaBICHHS i BU3yaJTH3aIUH.

KoMMyHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA:

OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
SA3BIKOBBIX CPE/CTB;

IIOHMMATh U MCHOJI30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboThI;
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BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YIC€HA KOJUICKTHUBA,

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JOCTMIKEHUIO: COCTaBIAATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAKIOTO Y4YaCTHHKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[peularartb HOBBIE IIPOEKTHI, OLEHMBATh HIAEU C IIO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabO0ThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHUI;

UCITOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CHUTYyalluu, BHIOOpA BEPHOTO
peLIeHHS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS IO HX
CHU)KEHMUIO;
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NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHMX TpH aHalM3e pe3yJIbTaToB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mpomecce DOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS HIMOIIMOHATILHBIN UHTEJIEKT, IpeANoararonuii
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQepHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJ1 U3 CBOMUX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

MHNPEJIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpPUMEpPax pojb U MecTo (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOUYKa, UHEpIHUaIbHasl cCUCTeMa OTCUETa, aDCOOTHO TBEPIIOE TETIO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MPU pelieHn: (PU3NIeCKux 3aj1ad;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEILECTBA U
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ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBH>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBWKEHUE 10 OKPYKHOCTHU, HWHEpLUS,
B3auMoOJIelicTBUE Tell, TUddy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, UCIAPEHUE, KOHACHCAlUS, MUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MpPU €ro HarpeBaHUM B 3aKPbITOM
COCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIEHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHUEe, CKOPOCTb, YCKOPEHHE, macca Teja, Ccuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHU4uecKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHUCAHUM MPABHUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYHH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJINYHHAMM;

OMKUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIIONB3YSd (U3MUYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBUS TEIUIOBOTO JBHUTATENs; MpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICHT HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYI0 BETUYUHY C IPYTUMH BEIIMUYUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
Py OMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOJIb3yEMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHOTro Tarotenus, |, Il u Il 3akonsr HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOIM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO
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(bOpMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHHE M YCJIOBUS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITMIOJHATh AKCHEPUMEHTHI IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaTH BBIBOBI,

OCYUIECTBJISITh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHH;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIe TaOJIUIl U TpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS,

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIECJOBAaHUNA B
paMKax ydeOHOTro »HKCIIEpUMEHTa, Yy4yeOHO-MCCIEOBATEIbCKOM W MPOEKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUYE€Thl M OLICHUBATh PEaJIbHOCTb
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOl Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIA TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPENICTABJICHUS YICOHOW W HAyYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYIYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJTYyYaeMyto HH(popMaIuio;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
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YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpEaE;
paboTtatb B TpyHIe C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX PpOJICH,
IUIAaHUPOBATh PabOTy TPYIIIbI, PALMOHAIBLHO pacHpeneisaTh O0O0S3aHHOCTH U
IJIAHUPOBATH JACATEILHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, al€KBAaTHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

PA3JIEJI 3. COAEP)KAHUE TEM YYEBHOI'O KYPCA

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka O mnpupone. Hayunbie MeTONBI NMO3HAHMUS OKPYKAOLIETO
Mupa. Ponb JSKClieppuMeHTa MW TEOPUM B IMPOLECCE TO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHMM M mporieccoB. HayuHble TMIIOTE3BI.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIIBI NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeHsIsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCUMOCTH  KOOpPJWHAT, CKOPOCTH, YCKOPE€HHUS, MNYyTH U MEPEMEIICHUS
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitHoe  nBwkeHHWe. J[BUKEHWE  MaTrepuajbHOM TOYKH IO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon n yactora oOpanienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHH4eckrue YCTPOWCTBA M MPAKTAYECKOE IPUMEHEHHE. CIIHJIOMETD,
JIBUKEHHE CHAPAJIOB, LIEMTHBIE U PEMEHHBIEC MIEPEAAYU.
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Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WLIKOCTPALUS KUHEMATHUYECKUX XapPaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue ABMKEHUS Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienue cKopocTu Ipu ABUXKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJBIO ONPEIECIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHue COOTHOLICHHUS MEXAY IIyTAMH, NPOWJICHHBIMUA TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBM>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BSI3KOU JKUJIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI. MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuaabHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBag kKocmuyeckas
CKOPOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIkKEHUS U cuiia TpeHus mokos. Koaddumment tpenus.
Cuna conpoTUBIICHUS MPU ABUKEHUH Te€Ja B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHoE U BpalllaTeabHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TeJA.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHECHUE: NOAIIUITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoiu 3axon HeroTona.

N3mepenue cui.
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CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U T1aJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cnoBust paBHOBeCHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE H
pPE3UHOBOM 00pasiie, OT uX JAehopMaIlui.

HccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3akonwvl coxpaneHus 6 mexaHuxe

Nmiynbc MaTepuaibHOM TOUYKHM (Teia), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl M U3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOEC IBHKEHUE.

Pabota cusbl. MOIIIHOCTD CHJIBI.

Kunernueckasi »Heprusi MarepuaibHOM TOYkU. TeopemMa 00 HU3MEHEHUU
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorenumanbHas DHEPTUA YIIPYro
nepopMupoBaHHo  TpykuHBI.  [loTeHuManbHast  dHEprus Tejla  BOJM3HU
MOBEPXHOCTH 3EMIJIH.

[loTeHUMaIbHBIE W HENOTEHUUAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPTUU CHUCTEMBI TEIl.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

[lepexon mOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXAHMYECKOW IHEPTUur
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. Moseky/sipHasi pu3nKa U TEPMOJAMHAMHUKA
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Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapaktep IABUKEHUS WU
B3aMMOJICHCTBUSL 4YacTHUI[ BellecTBAa. Monenu CTpOEHUs Ta30B, XUIAKOCTEH U
TBEPBIX TEJ U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mmepsbl MoJiekyil. KonnuectBo BemecTsa. [loctositHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana Temmneparyp
Llenbcus.

Mopens  unpeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUU HACATBHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHUsS dvactul rasza. [llkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['padguueckoe mpencraBlieHWe H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl TI0 U PYy3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onsita llTepHa.

OnbITHI, JTIOKA3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIENCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OmnpeneneHue Macchl BO3JyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMmonuHaMuueckass cucrema. BHYTpEHHsAST 3HEpPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KomuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
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TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonsitue 00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpuHOMNBI  AEUCTBHUS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MaiinHax. Koap¢uuueHT mone3Horo
nevctBus TtemioBoit mamwuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW H»HEpPrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHenue BHyTpEeHHEH sHEprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OneiT MO anuabaTHOMY paCIIUPEHHIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHue yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kumneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAs BJIAXXHOCTh BO3ayxa. HaceimeHHbIi map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcTayuM3anus. Y aesbHas TerioTa miasieHus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOIICTBA M NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX APOB.

Kunenuve npv NoHW>KEHHOM JIaBJICHUHU.

CriocoObl U3MepeHus BIaXKHOCTH.
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Habironenue HarpeBanvsl U IJIaBJICHNAS KPUCTAITIMYECKOIO BELIECTBA.
JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3mepeHnre OTHOCUTENIBHOM BIIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

ONeKTpU3alusl TeJ. OJNEKTpUYecKui 3apsia. JlBa BuIa DSIEKTPUUECKUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXpPAaHEHHS
AIIEKTPUYECKOTO 3apsiia.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbl AJIEKTPUYECKUM 3apsia.
Onektpuueckoe mosne. Hanpsok€HHOCTH  dnekTpudeckoro mnoisd.  [IpuHnun
CYyNEPHO3ULUNA NEKTPUUYECKUX Moyeil. JIMHUKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISI.

PaGora cun  anekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AUANEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
JvanexTpuyeckast MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh INIOCKOTO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3anMopericTBre HaAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTHH, PACCTOSTHUSL MEXAY HUMU U JUAJIEKTPUYECKON MTPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 yHacTKa LETH.
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DNEKTPUYECKOE CONPOTUBIEHUE. YAEIbHOE CONPOTUBICHUE BEILECTBA.
[TocnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHMKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

ONeKTpOHHAss  NPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIPOTHUBJICHUS METAJLIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCKnil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKHY. CoOcTBeHHass U IIpUMECHAas ITPOBOJAUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONeKTpuYecKnid TOK B pacTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS] TUCCOLUALUSA. DIEKTPOIIU3.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIC IMPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTPOBOAHUKOBBIN TNOM, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTbh COITPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOI0 CEUYEHHUs U MaTepHraa.

CmMemaHHoe COeTMHEHNE ITPOBOHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO YJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOA.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

N3ydeHne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MexnpeaMeTHble CBSA3H
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Nzyuenne xypca gusuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHOJOTMH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (pakT, TUmoTe3a, (pu3mdeckas BeTWYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIWA,
napabosa, runepOoiia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH JKMBBIX OPTraHU3MOB (BUBI TEILIONEPEIayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B )KUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsh Macca, TEIJIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS TUCCOLUALMS,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOMAIIUIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYTUE€), JBUraTeldb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIUIIUOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YKCJI€ HAaHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, AJIEKTpOHArpeBaTeIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, TaTbBAHUKA.
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10 KJIACC
KosmnuecTBo yacos
N HaumenoBanmue K Ipakr t)(“i:gp;’::::;e
n/-n PAIEIOB M TEM B e | e 00 ;lsosl;TeﬂLHme
POrpaMMbI cero JibHbIe e |Y
padorel  pabot pecypchl
bl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
11 dusuka u MeToabI 2 bu6nmmorexa LIOK
' HAYYHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [IOK
21 Kunemaruka > . https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpPAHEHUS B 5 1 1 bubnnorexa [JOK
' MeXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

YACOB 110 ITPOTPAMME

31 OCHOBBI MOJIEKYJISIPHO- 1 bubnmnorexa [JOK
' KHHETUYECKOU TEOPUH https://m.edsoo.ru/7f41bf72
32 OCHOBBI 10 1 bubmuoreka [{OK
' TEPMOTUHAMUKHN https://m.edsoo.ru/7f41bf72
3.3 iﬁiﬂi‘ﬁﬁ?ﬁi&?m 5 p  bubmorexa LOK
' ‘ https://m.edsoo.ru/7f41bf72
MIEePEXOIbI
Wroro no pazueny 24
Paznea 4. JIEKTPOJIMHAMUKA
bubnunorexa LIOK
41 DeKTpoCTaTHKA 10 1 1 https://m.edsoo.ru/7f41bf72
[TocTostHABII
42 ANEKTPUYECKUN TOK. 12 1 1 bubnmnorexa [JOK
' ToKM B pa3TUIHBIX https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazueny 22
PeszepBHOE Bpems 2
OBILEE KOJIMYECTBO 68 5 5



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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PA3JIEJI 5. CIIOCOBBI OHEHKHU JOCTUKEHUA YYAIIIUMUCA
INJIAHUPYEMBIX PE3YJIbTATOB

Kpumepuu oyenuganusn ycmuslx omeemoes y4aujuxcs

OtMmeTtka «5»: - yyamuiicss OOHapyKUBaeT MPABHIIbHOE IOHUMaHNE (PU3NIECKON
CYLIHOCTH pacCMaTPUBAEMBIX SIBJIEHUI U 3aKOHOMEPHOCTEN, 3aKOHOB U

TEOPHiA, AT TOYHOE OINPEAEIICHUE U UCTOJIKOBAHUE OCHOBHBIX MMOHATUM, 3aKOHOB,
TEOpHH, a TaK)Ke BEPHOE OIpeesicHIe (PU3NIECKIX BEJITUUMH, UX €ANHHUIL

U CIIOCOOOB U3MEPEHUS;

* IPABUJIBHO BBIMOJHSIET YEPTEKH, CXEMbI U TpauKHU, COMTyTCTBYIOILIUE OTBETY;

* CTPOUT OTBET 10 COOCTBEHHOMY ILJIaHY, COIIPOBOXKAAET paccka3 CBOMMHU
IpUMEPAMH, YMEET IPUMEHSATh 3HaHUSI B HOBOW CUTYyAaIUH MPU BBIITOJIHEHUH
MPAKTUYECKUX 3aJaHUM;

* MOKET YCTAHOBUTB CBSI3b MEXK]ly M3y4aeMbIMU U PaHEE U3yUYEHHBIMU B Kypce
(U3UKK BOIIPOCAMH, a TAKXKE C MATEPUAIIOM, YCBOCHHBIM ITPU U3YYECHHUH

JIPYTUX MPEIMETOB.

OtMmeTKka «4»: - CTaBUTCS, €CJIM OTBET yJIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSM K
OTBETY Ha OTMETKY «5», HO B HEM HE UCHOJIB3YIOTCSI COOCTBEHHBIN IIJ1aH
pacckasa, CBOM MPUMEPHI, HE TPUMEHSIOTCA 3HAaHUSI B HOBOM CUTyalluu, HET CBS3H
C paHee U3YyYEHHBIM MaTEPHAIOM U MaTEPUATIOM, YCBOCHHBIM IIPH

U3YYEHUU JAPYTUX IPEIMETOB.

Ot1meTtka «3»: - CTaBUTCS, €CJIM OOJIbIIAasl YaCTh OTBETA YIOBJIETBOPSET
TpeOOBaHUSAM K OTBETY Ha OTMETKY «4», HO OOHapy>KUBAIOTCS OTAENIbHbIE
po6eibl, He MPENATCTBYIOMINE JaIbHEUIIEMY YCBOSHHUIO TPOrPaMMHOTO
MaTepuaa; y4alnicss yMeeT IPUMEHSTh NOJIy4eHHbIEC 3HAHUS IIPU PELLICHUU
IPOCTHIX 33/a4 C UCIIOJIb30BAaHUEM FOTOBBIX (POPMYJI, HO 3aTPYIHSAETCS PU
peleHnt 3a1ad, TpeOyIoIux npeoopazoBanue Gopmyi.

OTMeTKa «2»: - CTaBUTCS B TOM Cllydae, €CiIi yJalluiicss He OBJIaJie] OCHOBHBIMU
3HAHUSIMU U YMEHHUSIMU B COOTBETCTBHH C TPEOOBAHUSIMU MIPOTPAMMBI.
Kpumepuu ouyenusanusn pe3yibmamog 6bln0JIHEHUA 1A00OPAMOPHOIL padombl
OtMmeTka «5»: yyamuiics BBIIOJIHIET pabOTy B MOJIHOM 00bEME ¢ COOTIOACHUEM
HEOOXOMMOM MOCIEA0BATEILHOCTH MPOBEACHUS ONIBITOB M U3MEPEHUH;

* CaMOCTOATEIBHO U PallMOHAIEHO MOHTHPYET He00X01uMoe 000pyA0BaHUE, BCE
OTBITHI MPOBOJIUT B YCIOBUSX U PEKUMaX, 00€CIIeUNBAIOIIUX MMOTYyYEHUE

BEPHBIX PE3YJIbTATOB U BBIBOJIOB;

- coboaeT TpeOoBaHMs OE30MMaCHOCTH TPY/Aa;

* B OTYETE MPABUIIBHO U aKKYpaTHO JeNIaeT BCE 3aIUCH, TaOJIULIbI, PUCYHKH,
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YepTexku, TpaduKu, BEIUUCICHUS;

- 0€3 omuOOK MPOBOIUT aHAIN3 TorperrHocTed (st 8-10 Kmaccon).

OTtMeTKa «4»: BBINOITHEHBI TPEOOBAHUSA K OILIEHKE «5», HO YUEHHUK JTOMYCTHII
HEJ0YEThI UIIK HETPYyObIe OMIUOKH.

OtrMeTKa «3»: pe3ysibTaT BBHIIIOJIHEHHON YaCTH TaKOB, UTO MO3BOJISIET MOTYYUTh
MpaBUJIbLHBIE BHIBOJIBI, HO B XOJI€ MPOBEJICHUS ONbITA U U3MEPEHUM ObLIN
JOMYIIEHBI OITUOKH.

OTMeTKa «2»: pe3yNbTaThl HE MO3BOJIAIOT MOTYYUTh MPABUIBHBIX BHIBOJIOB;
OTIBITHI, U3MEPEHHUS, BEIUMUCICHHSI, HAOIOICHUS IPOU3BOIINCH HEBEPHO.

Bo Bcex ciydasix oIeHKa CHIKAETCs, €CIU YUCHHUK He cOOII01al TpeOoBaHMiA
0€30MacHOCTU TPYa.

Kpumepuu oyenuganun nucoMeHHbIX KOHMPOJIbHBLIX padom (yuumoleaemcs,
KaKyio yacmo padomusl y4eHUK @blnOIHUI)

10-11 kaacenl

OTmeTtkn :

«3»: - BBIIIOJIHEHBI JIBA 33J]aHUsI IEPBOr0 YPOBHS (M0 OYKBOI «a»)

«4»: - BBITIOJIHEHBI TPH 33IaHUS [IEPBOTO YPOBHS

«S»: - BBITIOJIHEHBI TPH 33/IaHUS TIEPBOTO YPOBHS U OJTHO 33aJIaHUE BTOPOTO YPOBHS
Kpumepuu oyenuganun ymenuii peuramsp paciemunie 3a0a4u

OtMmeTKa «5» - B IOTHYECKOM PACCYXICHUU U PELUICHUH HET OLIMOO0K, 3a1a4a
pelieHa paluoHaIbHBIM CIIOCOOOM.

OtMmeTKa «4» - B IOTHYECKOM PACCYXkJICHUU U PELICHUH HET CYIIECTBEHHbBIX
omuOO0K, HO 3a/1a4ya pelIeHa HepPalMOHAIBHBIM CIIOCOOOM HITH IOMYIIEHO HE
0oJiee TBYX HECYIIECTBEHHBIX OIIMOOK.

OtMmeTKka «3» - B IOTHYECKOM PACCY JICHUU HET CYIIECTBEHHBIX OIMNOOK, HO
JIOTyIIIeHA CYIIIECTBEHHAs OITMOKAa B MATEMaTHYECKUX pacueTax.

OTtMeTKa «2» - UMEIOTCSI CYIIECTBEHHbIE OIIMOKH B IOTHYECKOM PAaCCYKICHUU U
B PEILLECHUH.

PA3JIEJI 6. YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA
®dwusuka, 10 xkmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. ox
penakmnueit [lapdentreBoit H.A., AkiinonepHoe oomecTBo «M31aTeascTBo
«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS
Konnekiuu 3meKTpOHHBIX 00pa30BaTEIbHBIX PECYPCOB:



1. «EgmHoe  okHO  gocTyma K 00pa3oBaTelbHBIM  pecypcam»
http://windows.edu/ru

2. «EnunHas xoyuieKkus Hu@poBhIX 00pa30BaTEIbHBIX PECYPCOBY
http://school-collektion.edu/ru

3. «DenepanbHbld LEHTP MHGOPMAIMOHHBIX 00pa30BaTEIBHBIX PECYPCOBY
http://fcior.edu.ru, http://eor.edu.ru

4, Kartanor oOpa3oBaTenbHBIX pecypcoB ceTH WMHTepHET i IIKOJIBI
http://katalog.iot.ru/

5. Metodkabinet.eu: UHGOPMAIIMOHHO-METOIUICCKHI KaOuHeT
http://www.metodkabinet.eu/

6. Karanor o0pa3oBaTeIbHBIX pecypcoB CEeTH «MHTEpHET”

http://catalog.iot.ru
7. Poccwiickuii oOpa3oBaTenbHbIid opTan  http://www.school.edu.ru
8.  Tlopran «Poccuiickoe obpazosanue http://www.edu.ru

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI
CETU HHTEPHET

1. Bubmunoreka ITOK https://m.edsoo.ru/7f413034

2. MDO https://mob-edu.com/

3. POIII https://resh.edu.ru/

4. NHO®OYPOK https://infourok.ru/

5. MVYJIbTUYPOK https://multiurok.ru/



https://mob-edu.com/
https://resh.edu.ru/

KAJEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

s ooygarommxcst 10 kiacca

Pabouyio nporpammy cocraBuiia

JlatkoBa CBetitana ['enHagneBHa

2024-2025 y4ueOHbIi To1
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KAJIEHJAPHO — TEMATHUYECKOE IINTAHUPOBAHHUE
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10 KUIIACC
Hara Tema ypoka KosanuecTBO 4yacoB
IUIaH baxt KonT Ipa
No pouth KTHY
n/n Bcero  mble eein
oot ¢
Ela pado
ThI
1 03.09 ®usnka — Hayka o rpupoje. Hayanbie 1
METO/JTBI TO3HAHMSI OKPYIKAFOIIEr0 MUpa
04.09 Pounb 1 MecTo Gu3uku B GpopMUpOBaHUH
2 COBPEMEHHOM Hay4YHON KapTUHBI MUpPa, B 1
MPAKTHYECKOM JISATSILHOCTH JIF0 Ik
10.09 MexaHHYeCKOE IBIKEHHE.
3 OTHOCHUTENBHOCTh MEXaHHUIECKOTO 1
nBwxkeHud. [lepemenienue, CKOpocTb,
yCKOpEHUe
11.09 PaBHOMEpHOE MPSAMOTUHEHHOE ABHKCHHUE
5 17.09 CrapToBasi KOHTPOJIbHAs paboTa 1
6 18.09 CBo0OoHOE TIajieHue. Y CKOpeHUe 1
CBOOOIHOTO TTa/ICHUS
7 24.09 KpusonuneitHoe nmkenue. J[BikeHne 1
MaTepUaIbHOMN TOYKH 10 OKPYKHOCTH
25.09 [Ipunun oTHOCUTENBHOCTH | ammes.
8 NuepuunanbHble cucteMsl oTcuera. IlepBblil 1
3akoH HeroToHa
01.10 Macca Tena. Cuna. Ipunuun
9 Cynepno3uivu cui. Bropoii 3akon 1
HeroToHa 1u1st MatepuanbHOU TOUKHU
10 02.10 Tpetuii 3akon HeroToHa amst 1
MaTepUaTbHBIX TOYEK
1 08.10 3aKOH BCEMUPHOTO TAroteHus. Cuna 1
TshkecTH. [lepBast KocMUYecKast CKOPOCTh
12 09.10 Cuta ynpyroctu. 3akoH ['yka. Bec tena 1
15.10 Cuna tpenus. Koapduruent tpenus. Cuia
13 CONPOTHBIIEHUSI TP JIBUKEHUU Tella B 1
YKUJIKOCTH HJIU ra3e
16.10 [loctymarensHOE M BpamiaTeabHOE
14 JIBIDKEHUE a0COFOTHO TBEPIOTO TEa. 1
Mowment cuinebl. [lnevo cumsl. YcnoBus
paBHOBECHS TBEPAOIO Tejla
15 22.10 HMnyabc MaTepHaabHOU TOYKH, CHCTEMBI 1
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MaTepHaIbHbBIX TOUEK. VIMITyJIbC CHIIBL
3aKOH coXpaHeHHs uMIysibca. PeakTuBHOE
JBIKEHUE

16

23.10

Pabora 1 momuHocTh cuibl. Kunernyeckas
SHEPTUs MaTepuaTbHONW ToukH. Teopema 00
M3MEHEHUHN KUHETUYECKOM SHEePTUH

17

05.11

[HoTenmansuas sueprus. [loTeHmansHas
SHEprus ynpyro nedhopMUpOBaHHON
npyxuHbl. [loTeHInanpHas SHEPTH Tena
BOJIM3Y MTOBEPXHOCTH 3eMIIU

18

19

06.11

1211

HOTCHHI/IaJII)HLIC 1 HETIOTCHIIMAJIbHBIC
cuiibl. CBs3b PaOOTHI HETTOTEHIIMATIBHBIX
CHJI C U3MEHEHHNEM MEXaHUUECKOW IHEPTUH
CUCTEMBI TeJ. 3aKOH COXPaHEeHHUs
MEXaHUYECKOUN SHEPTUU

Jlaboparophas padora Nel «MccnemoBanue
CBA3HU pa6OTLI CHIJIbI C UBMCHCHHUEM
MEXaHMUYECKON 3HEPTHH Telay

20

21

22

13.11

19.11

20.11

KonTtponbHas padora no teme «KuHemaruka.
JnHaMuka. 3aKOHBI COXpAaHEHUS B
MEXaHUKe»

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu. bpoyHOBCKOE
nexenne. Jnddysus

Xapaktep ABMKCHUS U B3aUMOJACUCTBUS
YyacTull BellecTBa. Moenu CTpoeHust
ra3oB, JXUJKOCTEN U TBEPIBIX TEI

23

24

26.11

27.11

Macca monekyn. KonmngaecTBo Bemectna.
[ocTosinnas ABoraapo

TennoBoe paBHOBecue. Temmnepartypa u eé
n3Mmepenue. lkana temneparyp Llenbcns

25

03.12

Wneansusiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

26

27

04.12

10.12

AOcoroTHas TeMIeparypa Kak Mepa
cpeaHel KHHETHYECKOW SHEPTHH ABHKCHHUS
MOJIEKYJI. YpaBHEHUE MeHieneeBa-
Knaneitpona

3akoH JlanbToHa. ["a30BbIe 3aKOHBI

28

11.12

Jlaboparophnas padora Ne2 «MccnenoBanue
3aBUCUMOCTH MEX]y apaMeTpamMu
COCTOSTHUSI pa3peKEHHOTO Ta3ay

29

17.12

W3omnporecchl B HACAIBHOM Ta3e U UX
rpauuecKoe NpeacTaBlIcHHE

30

18.12

BayTpeHH:s 3HEpTHa TEPMOANHAMUYECKON
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CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS.
KonndecTBo TemoTs! U padboTa.
BHyTpeHH:s 3Heprus 0JHOATOMHOTO
UACANBHOTO Ta3a

31 24.12 Bunpbl Temionepenaun
25.12 VY aenbHas TEIUIOEMKOCTH BEIIECTRA.
32 KonuiecTBO TEIIIOTHI pH TeIonepeaade.
AnrabaTHBIN Iporece
33 08.01 [lepBblii 32aKOH TEPMOJUHAMUKH U €TO
MPUMEHEHHUE K U30TPoIeccaM
34 14.01 HeoOpaTtuMocTh poIieccoB B MpUpPOE.
Bropoii 3aKk0H TepMOAMHAMUKHU
35 15.01 [punmun geitcteus u KI1J remmoBoit
MAIUHBI
36 21.01 Hukn Kapao u ero KI1J]
37 22.01 DKOJIOTHYecKre poOIeMBbI
TEIIO9HEPTeTUKU
38 28.01 O6o6matonuit ypok «MonekynsipHas
¢uzuka. OCHOBBI TEPMOAMHAMUKIDY
29.01 KonTtpoibHas pabora o Teme
39 «MonexymsipHast puznka. OCHOBBI
TEPMOTUHAMUKID
40 04.02 ITapooOpa3oBaHue U KOHJCHCAITUS.
Ucnapenue u kunexnue
a1 05.02 AOCOJIOTHAS U OTHOCUTE/IbHAS BJIAXKHOCTh
BO31yxa. HackllieHHbIl nap
11.02 Teépmoe Teno. Kpucramnmueckue u
42 amMopQHbIe Tena. AHU30TPOIHS CBOHCTB
KpUCTAIOB. JKUKHE KPUCTAILIBI.
CoBpeMeHHBIC MaTEPUAITBI
43 12.02 [InaBneHue u kpuctauu3anus. Y aeabHas
TeruioTa miasinenus. Cyonmumanus
44 18.02 YpaBHeHHE TETUIOBOTO OanaHca
45 19.02 DeKTpr3anysl Tel. DISKTPHISCKIH 3apsi.
[IBa BHJa IEKTPUIECKUX 3apsIIOB
25.02 IIpoBoAHUKH, JUDIEKTPUKH U
46 MOJYIPOBOAHUKH. 3aKOH COXPaHEHUS
AIIEKTPUIECKOTO 3apsizia
47 26.02 B3aumoneiictue 3apsaoB. 3akoH Kymona.
ToueuHBbIi ANEKTPUUIECKUN 3apsi
04.03 Hanpsk€HHOCTD AJIEKTPUYECKOTO MOJISL.
48 [TpuHIMIT CYyNepIO3UITUH HIEKTPHICCKHX
nosei. JINHUU Hanps>KEHHOCTH
49 05.03 Pabota cui1 351eKTpOCTaTHUECKOTO MMOJIS.
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ITorennuan. Pa3zHOCTh MOTEHIINATIOB

50

11.03

[IpoBOIHUKY M TUDIICKTPUKH B
AIEKTPOCTATHICCKOM TI0JIE.
JusnexTpuueckas IpOHUIIAEMOCTh

51

12.03

OnexrpoémkocTs. Konnencarop

52

53

54

18.03

19.03

01.04

DeKTPOEMKOCTb TIIOCKOTO KOHJICHCATOpa.
DHeprust 3apspKEHHOTO KOHJIEHCATopa

JlaGopaTtopHast pabota Ne3 "M3meperue
ANEKTPOEMKOCTU KOHeHcaTopa"

IIpuHIUn KeUCTBYUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOTMPOBAJIEHOTO
amnmapara, CTpyHHOro mpuHTepa.
DIeKTpocTaTHUecKas 3auTa. 3a3eMJICHUE
ANEKTPOTIPHOOPOB

55

56

57

02.04

08.04

09.04

DIIEKTPUYECKUN TOK, YCIOBUS €ro
cywectBoBanusl. [ToctostaubIl TOK. Crna
toka. Hanpsokenue. ConpoTusienue. 3akoH
OmMa 11 yyacTKa Henu

[MocnenoBatenbHOE, MAapaIIIEIBHOE,
CMEIIaHHOE COSTMHEHHNE TIPOBOTHUKOB.
JlaboparopHas padora Ne4 «3yueHue
CMEIIaHHOTO COCTUHEHHS PE3UCTOPOB

PaboTa 1 MOITHOCTh MEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenia

58

59

60

15.04

16.04

22.04

3axon OMa [171s1 TOJTHOM (3aMKHYTOM)
anekTpuuecko uenu. Koporkoe
3aMblkanue. JlaboparopHas paborta Ne5
«3mepenue 3/]C ncrounnka ToKa U €ro
BHYTPEHHETO COIIPOTHBIICHUS

DJEeKTPOHHAsI TPOBOJUMOCTD TBEPABIX
MeTaJIJIOB. 3aBUCUMOCTD CONIPOTUBIICHUS
METAJIJIOB OT TEMIEPATYPBHI.
CBepXxnpoBOJUMOCTh

ONeKTpUUYECKUH TOK B BakyyMe. CBolicTBa
ANEKTPOHHBIX MTyYKOB

61

23.04

[TonynpoBOAHKUKH, UX COOCTBEHHAS U
MpUMeCHas NpoBoauMocTh. CBoOWCTBA Pp—
n-nepexona. [lonynpoBoAHUKOBbBIE
MpHOOPHI

62

29.04

DNEeKTpUYECKUI TOK B pPacTBOpax u
pacruiaBax 3J1eKTpOJIUTOB.
OJEeKTPOIUTHUYECKAs TUCCOLUALIHA.
DneKTponu3

63

30.04

O6o06matonuil ypok «IEKTPOIUHAMHKA
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06.05 KonTtpoipHas pabora 1o Teme
64 «9nexrpocrarrka. [locTosTHHBIH 1
ANMEKTPUYECKUI TOK. TOKH B pa3iMuHbIX
cpenax»
65 07.05 KouTpoibHas paboTa o Teme 1
"DnekTpoguHamMuKa"
13.05 DIEKTPUYECKUN TOK B Ta3ax.
66 CaMoCTOSATENBLHBIN H HECAMOCTOSATELHBIN 1
pazpsia. Monunus. [Tnazma
14.05 DNeKTprYecKue MPUOOPHI H yCTPOUCTBA 1
67 UX MpaKkTHYecKoe npumeHenue. [Ipasuna 1
TEXHHUKH 0€30TTaCHOCTH
68 20.05 O6o6matommii ypok o temam 10 kmacca 1
69 21.05 O6o6matomuii ypok o temam 10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69




I'paduk KOHTPOJILHBIX U JIA0OPATOPHBIX PadoT

KAJIEHJAAPHO — TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

32

n/n

Jara

IJ1aH

¢dakt

Tema ypoka

KoanuecTBo 4acoB

Bcero

Kont
poJn
Hble
padot
bl

IIpa
KTHY
€CKH

pabo
TBI

17.09

CrapToBasi KOHTpOIIbHAs paboTa

1211

Jlaboparophas padora Nel «MccnemoBanue
CBSI3H PaOOTHI CHIIBI C U3MEHEHUEM
MEXaHUUECKON SHEPTHH Telay

13.11

11.12

KonrtponbHas pabota o Teme «KunemaTuka.
JnHaMuka. 3aKOHBI COXpaHEHUS B
MEXaHUKe»

JlaGoparopnast pabora Ne2 «MccienoBanue
3aBHCUMOCTH MEXAY MapaMeTpamMu
COCTOSIHUSL Pa3peKEHHOI'0 ra3ay

29.01

KontponbHas pabota o Teme
«MonexymsipHast puznka. OCHOBBI
TEPMOTUHAMUKID

19.03

Jlaboparophas padota Ne3 "M3mepenue
3NIEKTPOEMKOCTH KOHIeHcaTopa"

08.04

15.04

ITocnenosarenpHOE, apaieabHOE,
CMEIIaHHOE COEIMHEHNE ITPOBOIHUKOB.
JlabGopaTtopHas pabota Ned «M3yuenue
CMEIIaHHOTO COETMHEHUS PE3UCTOPOBY»
JlaGoparopnast pabota Ne5 «M3mepenue
O/1C nctouHuka Toka U €ro BHyTPEHHETO
COTIPOTHBIICHHSD)

06.05

KonTtponbsnas pabora no teme
«Inexrpocraruka. [locTosIHHBIN
ANEKTPUYECKUM TOK. TOKM B pa3NnMUYHbIX
cpenrax»

10

07.05

KonTtponpnas pabora o teme
"DnexkTpoaguHaMuKa"

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

10
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PA3JIEJI 1. JIOACHUTEJIBHAS 3AIIMCKA

1.HopmaTuBHast 0a3a, Ha OCHOBe, KOTOpoii pa3paborana Pabouas
nporpamMmma

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

- 3akoH 00 obpazoBanuu Ne 273-D3.

- 3akoH ot 06.10.2023 Ne 12-P3 «O06 obpazoBanuu B [{onenkoi HapomHoii
PecnyOmuke»

- OcHOBHas 00Opa3oBareabHas MporpaMma CpeaHero ooIero oopa3oBaHus

- Ilonoxenue o Qopmax, MEPUOJUYHOCTH, MOPAIKE TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MIPOMEXKYTOUHOM artectaruu ooydaronuxcs B [bOY «IIKOJIA
Nel02 I'. O. JOHELIK»

- Ilpukaz Munnpocsemenuss Poccun «O0 yTBepxaeHuu (denepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CPeHEro o0Iero oopa3oBaHus
oT 17 mast 2012 r. Ne 413

- Ilpmkaz MuHuncrepcrBa mnpocsemeHuss Poccuiickor ®Penepauum  OT
18.05.2023 Ne 371 «OO6 yrBepxknaenun ¢eaepanbHoil  00pa3oBaTeNbHON
MPOrpaMMBbI CPEHETO 00IIEro 00pa3oBaHMS

- IlocranoBnenue IlpaButensctBa P® ot 11.10.2023 Nel678 «O6
YTBEPXKJACHUM TMpaBUI NPUMEHEHHUs dJeKTpoHHoro oOyuenus, JHOT mnpu
peannzanuy o0pa3zoBaTEIbHOTO MPOLIECCAy.

- IlocraHoBineHue [7aBHOrO TOCYAAPCTBEHHOIO CAaHUTApHOIO Bpaya
Poccuiickoit ®enepanuu ot 28.09.2020 Ne 28 «OO0 yTBEpKIE€HUU CaHUTAPHBIX
npaBuii  CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTHIECKHE TpPeOOBaHUS K
OpraHu3aldsM BOCIHUTAHUS U OOYYEHHUs, OTIbIXa W O3J0POBJICHHS JIeTed U
MOJIOZEKI

- IlocranoBnenue [7aBHOrO TOCYAApPCTBEHHOIO CAHUTAPHOTO Bpaya
Poccuiickoit ®enepanuu ot 28 sHBaps 2021 1. Noe 2 «OO0 yTBepX)IAECHUU
canuTapHbIX npaBui U HopM CanlluH 1.2.3685-21 «I ' urneHnueckne HOpMaTUBBI U
TpeOOoBaHUS K oOecrneueHuto 0e30nacHOCTH U (Win) Oe3BPeAHOCTH AJIsl YEeJIOBEKa
(baKkTOpPOB Cpeibl OOUTAHUS.

2. OdocnoBanue BoiOopa YMK

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuyatonmmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JESATEIILHOCTHOIO



noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METalpeIMETHBIM pPE3YJbTaTaM
oOyueHusl, a TaKKe YUYUTHIBAET HEOOXOIMMOCTHh pPEaTU3alUU MEKIPEIMETHBIX
CBsi3e (DM3BMKM C €CTECTBEHHO-HAYYHBIMU Y4EeOHbIMH TpenMeramu. B Helt
OTIPE/IETSAIOTCS OCHOBHBIC LM HM3Y4YCHHs] (PU3UKA HA YPOBHE CPEIHEro OOIIEeTo
o0pa3oBaHMsl, MNIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHHIC,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).
[TporpamMma no (pu3MKe BKITIOYAET:

IUTAHUPYEMBIE Pe3yNbTaThl OCBOCHUS Kypca (GU3UKH Ha 6a30BOM YpOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YIIbTATHI 110 F0JIaM O0yUYEHUS;
coJiepkaHue yueOHoro npeamera «@usukay» 1o rogam o0ydeHus..

3. leanb u 3apa4n 00y4eHust npeaMery «Dusuka»
OCHOBHBIMM LIEJIIMHU U3y4€HHS PU3UKHU B 001IEM 00pa30BAHUHU SABIISAIOTCS:

dbopMUpOBaHHE WHTEpeca W CTPEMIICHHS OOYydJalomUXCsd K HayYHOMY
U3YUYCHHUIO TPUPOJBI, Pa3BUTHE HMX HMHTC/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MTO3HAHHUS U (POPMUPOBAHUE
MCCJICIOBATEILCKOTO0 OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;
(GbopMHUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3ydCHUs
OCHOB CTPOCHHSI MaTepUH U (DyHIaMCHTAIBHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHHE YMEHUH OOBSCHATH SIBJICHHS C HCIOJb30BaHUEM
(bU3HYECKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUN O POJU (U3UKU IS Pa3BUTHUS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKU M TEXHOJIOTHIA.

JlocTrxkeHne STUX Ienei oOecrednBaeTCsl pelIeHneM CIIEIyIOMNX 3a7ad B
npoIriecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

npuoopeTeHue CHUCTEMBI 3HAHUM 00 001Iux buznYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUSIX, BKJTIOYAs MEXaHUKY,
MOJICKYJIIPHYIO  (DM3UKY, ODJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPHU3UKH;

dbopMHupoBaHUEe yMEHUN TNPUMEHSTh TEOPETHUECKUE 3HAHUSA IS
OoOBbsSICHEHUs (PU3MYECKUX SBJICHUM B TIPUPOJIEC U IS TMPUHITHUS
MPAKTUYECKUX PEIIEHUN B IOBCEAHEBHOW )KU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUS pPa3IMYHbIX 3ajad C SBHO 3aJaHHOMN
dbuznyeckoil MOJEIbl0, 3a7ad, IOJpa3yMEBalOIIUX CaMOCTOSITEIIbHOE
co3fanue GU3NIeCKOr MOJCIIH, aJIeKBATHON yYCIIOBUSM 3a7a4H;
MOHUMaHUEe (PU3UYECKUX OCHOB M TIPHHITUIIOB JSHCTBHS TEXHHUYCCKHUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, X BIUSAHUSA HA OKPYKAIOLIYIO

cpeay,



® OBJIQJICHUE METOJIAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA U IMPOBEIACHUS

bu3MYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu UHpopmammu,

OIPEIENIEHHS TOCTOBEPHOCTHU MOITYYEHHOTO PE3yJIbTaTa;

® CO3[aHUE YCIIOBUMW ISl Pa3BUTHS YMEHUI MPOEKTHO-UCCIEI0BATEIbCKOM,

TBOPYECKOU JIEATENBHOCTH.

4.11eHHOCTHbIC OPHEHTHUPHI COJAEPKAHUA Y4eOHOI0 IpeaMeTa

®du3rka Kak Hayka O HauOoliee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAs B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKH — cHCTEeMOOOpa3youi
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3UYECKHE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
¢dbuznyeckoil reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNeNsieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IMOJIyYeHHUS HOBBIX MAaTE€pHaOB C 3aJJaHHBIMU CBOMCTBAMU W JIPYTHUX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (OPMUPOBAHHE YMEHUN NPHUMEHSITh
HAyYHBIA METO]I MO3HAHUS NP BHITIOJHEHUH UMHU YY€OHBIX UCCIIEOBaHUM.

B ocHoBy Kkypca ¢u3MKM a1 ypOBHS CpeIHEro ooOumero oOpa3oBaHMs
MOJIOKEH PpAIl WIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK MPUHIMUIBLI €ro
IIOCTPOEHUSI.

Hoesn yenocmumocmu. B COOTBETCTBUM C HEH Kypc SIBISIETCSl JOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lienoB (M3UKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (PU3NKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBIsgeTcs
dbopmHpoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanusi MOpearonaraeT MCHOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pa3BuTHeM oOOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOTIEMaMHU.

Hoesa npuxnaonoti wuanpasnennocmu. Kypc @usnku mpenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUU U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcs TOCPEICTBOM BBEIEHHUS DJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takxke O0CYX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

5.001mas xapakTeprucTUKA OPraHu3auuy y4eOHOro nmpouecca: TeXHoJ0ruii,
MeTO/10B, (OpM, CPEACTB O0YUYEHHSI M PEKUM 3AHATHI



CrepKHEBbIMU 3JIEMEHTaMU Kypca (U3UKM HAa YPOBHE CpPETHEro OOIIETro
oOpa3oBaHus SBISAIOTCS (hU3MUECKue TeopuH ((popMHUpOBAaHUE MPEACTaBICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeOpuH, posii GyHIaMEHTAIBHBIX 3aKOHOB H
INPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOAE, TpPaHMIAX
MPUMEHUMOCTH TEOPUH, IS ONUCAaHWUSA €CTeCTBCHHO-HAYYHBIX SIBICHUUA U
MIPOIIECCOB).

CucTeMHO-eSTEIPHOCTHBIN TOJIX0/] B Kypce (PU3UKU pean3yeTcs: Mpexke
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITETbHOCTH O0YYaroIIMXCs.
Jns Ga3oBOro ypoBHS Kypca (HU3UKA — O3TO HCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpamMme 1o (usnke oObeTUHEHBI B OOIIMI CIHCOK YYEHUYECKUX
pakTUYecKux padoT. BrijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJII KOHTPOJS U OICHKH, OCYIIECTBISECTCS yYaCTHHUKAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHaimieHus kabunera ¢Qusuku. Ilpu sTOM oOecreunBaeTcs OBJIAJACHHE
OOyJaIOIUMHUCS YMEHUSMU TPOBOJIUTH KOCBEHHBIE H3MEPEHUS, HCCIICTOBAHMUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M TIOCTAHOBKY OIBITOB 10 IPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmioe BHUMaHUE yIeNsSeTCS PEIICHUIO PAcCUYETHBIX U KadeCTBEHHBIX
3amad. [lpu 3TOM n7s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aJaHHON (PU3MYECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSITh U3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M WUHTETPHUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3UYECKHX SBICHUN M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKON MOJENU IS CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k marepuansbHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
(GbU3UKN HA YPOBHE CPEAHEr0 OOIIEro 00pa30BaHUs JOJDKEH U3ydaThCs B YCIOBHUAX
MpEeIMETHOr0 KaOuHeTa (U3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHeTre (DU3UMKU JOJDKHO OBITh
HeoOXxouMoe J1abopaTopHoe 0O0OpyIOBaHUE JJis BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMe Mo Qu3uKe YUeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHcTpaliuoHHOe 00O0pya0oBaHHe (PopMUpYeTCS B COOTBETCTBUM C
OPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBAeT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIUui st
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHWW ©  TPOIIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlabopaTopHoe 00OpymOBaHHME ISl YYCHHMYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OeCredrBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxca. TeMaThyecKue KOMILUIEKThI



7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBHIX JTaOOpaTOPHUH.

6. KosimuecTBO 4acoB, Ha KOTOpoe paccuutana Padouasi nporpamma

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacos (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeJaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

PA3JIEJI 2.ITJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
IMPOTPAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA
INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110

®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUS

OcBoenne yueOHOro mpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIEUUTHh TOCTHUKEHUE CIICTYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIC Pe3ybTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, pPaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HApaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpasKIaHCKOr0 BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YyYaIOIIEeTrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIICUYETOBEYECKUX T'yMaHUCTUUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEpPECAX TPAXKIAHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpPTraHU3aIiy;

YMEHHUE B3aMMOJEHCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU W BOJOHTEPCKOU JESATEIBHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:



chOpMHPOBAHHOCTh POCCHICKOM rpaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NPUCYLIEro (PU3NYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4HbIM cdepaM MpodheCCUOHATBHOW NEATeIIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrnYeCcKOro BOCIIMTAHUS

c(hOPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HaHHE TIJI00ATBHOTO
XapakTepa KOJIOTUYECKHUX MPOOIeMm;

TUIAHUPOBAHUE U OCYIIIECTBICHHUE JICUCTBUU B OKPYKAIOUIEH CpeJle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paCIIMPEHUE OIbITa AEATEIBHOCTA SKOJIOTUYECKOW HAMPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHME LIEHHOCTM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH B MPOLECCE
u3ydeHus: (QUBUKA  OCYIIECTBISATh  MPOCKTHYID M HCCIEIOBATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aeicTBUA:
CaMOCTOSITeTbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LEIU ACATEIBbHOCTH, 3aJaBaTh IApAMETPbl M KPUTEPUU HX
JIOCTHIKECHMUS;



BBISIBJISAITH  3aKOHOMEPHOCTH W MPOTHUBOPEYMS B  PacCMATPUBAEMBIX
(bu3NYECKUX SIBICHUSAX;

pa3palaThiBaTh IUIaH pEIICHHUS MPOOJIEMbl C YYETOM aHaIu3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

BJIAJETh HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMH
(bu3NYecKoil HayKH;

BJIAJETh HaBBIKAMU y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN ESITEIbHOCTH
B 00y1acTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB peuieHusl 3a1ay (U3MYECKOro COJepKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHHS;

BJIAJECTh BHUJAMM JEATEIBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHUSA, €ro
UHTEPIIPETALMY, MPeoO0pa3oBaHUIO M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YY€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh TMPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUIOTE3Y €€ pEelIeHHs, HaXOAUTh apryMEHThl JUIsl JOKa3aTeslbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (HU3MKEe B MPAKTUYECKYIO OOJaCTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEJiaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4eHUs MHPOpMAIUU (PU3UUECKOTO COJEp)KaHUs U3
VUCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBIATh IOUCK, AaHAaJIU3,
CUCTEMATHU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHUIOB U (HOpM
MPE/ICTaBIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALIHH;

UCIOJB30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TE€XHOJIOIMHM B PELIEHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX



3ajady C CcOONIOAEHHEM TpeOOBAaHMM DJPrOHOMHKHM, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECypcOCOEpex eHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COACpX aHUS B pas3IMYHbIX (opMaTax ¢
y4€TOM HazHa4YeHUs UHGOPMAIMH U IIEJICBON ayIUTOPHH, BEIOUPAsi ONTUMAIIEHYIO
¢dbopMy npeacTaBICHHUS U BU3yaTH3aIHH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYHIECTBJISATh OOIIEHHME Ha Yypokax (U3MKM U BO BHE-YPOUHOM
JEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallMi W CMATr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIarath CBOIO TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
SI3IKOBBIX CPEJICTB;

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHHUPOBATh JICUCTBUA 110 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa WU KaXJOT0 yYaCTHUKA KOMaHJIbl B
o0l pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBBIE TIPOCKTHI, OLEHMBATh UJEHW C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJEHHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSATEIILHO OCYIIECTBIISTh MO3HABATEIBHYIO NIEATEILHOCTh B 001acTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aj1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTCHUIH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;



OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO J3PYIUIMU B 00JIacTH
(U3UKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

JaBaTh OICHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBBI B JICSITCIIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3Y/IbTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUIeKCHMM KaK  OCO3HAHHS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB M
OCHOBaHUI;

UCITIOJIB30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallu, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHWBATh PHUCKHM W CBOECBPEMEHHO IPUHUMATH PEIICHUS 10 HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAIW3e pPe3yJbTaToOB
NEeATEeITLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAIK3e pPe3yIbTaToB
NEeSTEeITbHOCTH;

npU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMIUOKH.

B mpornecce nocTwkeHUs JTUYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS HIMOIMOHATLHBIN UHTEIUICKT, MIPEITOJIar AFo AN
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh ITOHUMATh CBOE YMOIIMOHATILHOEC
COCTOSIHWE, BUCTh HAMPABJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
HSMOILIMOHAIBHBIM H3MCHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHHIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATFHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIONTUX CITIOCOOHOCThH BBICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiaTh KOH(PIUKTHI.

ITPEAMETHBIE PE3YJ/IbTATDBI



K konmy oOyuenus B 11 kjacce mpeaMeTHBIE Pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAFOIITUXCSI YMCHHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTU JIOJEH, LEIOCTHOCTh U E€IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MO/JIeei:
TOYEUHBIN AJIEKTPUUECKUIN 3apsijl, JTyd CBETa, TOUCUHBIM UCTOYHHK CBETA, A/lepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH pEHIeHUH (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JIEKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MArHUTHOTO TIOJNS HA
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHbBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3ddheKT), CBETOBOES JAaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas
PaauO0aKTUBHOCTB;

OMKUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), MCHOJB3Yd (U3UYECKUE BEIHMYUHBIL:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKA, DJICKTPUUYECKOE HAIPSIKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CWUJia JIMH3bI, MPU OMHUCAHWH TPABUIBLHO TPAKTOBATh (DUIUUECCKUIN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIIOIb3Ys
bu3nYecKue BEJIMYMHBI: CKOPOCTh DJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMIYJILC (POTOHA, MEPUOJI TIOJypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SiJIep, TPU ONMHUCAHWM TPABUWIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEeMbIX BEJIWYUH, MX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYUHAMH,
BBIYHCIIATH 3HAUEHHE (PU3NYECKON BETMUYNHBL



aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa miiga pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsia, 3aKOH COXPAHEHUsI MacCOBOr0 4HMCia, MmocryiaTtel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAIIPABIICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISl MPOBOJHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCICAOBaHUI0 (DU3NYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBarh MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHHS W HMCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIUYUH B BHUJE TaOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4deOHOro JKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKON W TMPOEKTHOM
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1A0OPaTOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOW (DU3MYECKOHM MOJICTBIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOoOXoauMbIe I €€ PEIIeHUs, TPOBOIUTh PAacUEThl M OIEHUBATH PEATLHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

pelaTh KaYeCTBEHHBIC 33/1a4l: BHICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
IETIOYKY PACCYXKICHHI ¢ Omopod Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHUH  y4eOHbIX  3ajJad  COBPEMEHHBbIE
WH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN



U TIPEJCTABJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAaIUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH CPEAE;

paboTath B TIpyNI€ C BBIIOJHEHUEM PA3JIUYHBIX COLMUAJIBHBIX pOJEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM MTPOOIIEMBI.

PA3JIEJI 3. COAEP)KAHME TEM YYEBHOI'O KYPCA
11 KIIACC

Pazgea 1. daekTpoanHamuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHaykuuu. [IpuHumn cynepro3uuuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
MHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOIO NMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzanmonencTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BUxKeHNE 3apsSAKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jloperna.

SIBeHne dneKkTpoMarHMTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBJIEHME CaMOMHIAYKLMH. OJIEKTPOJABIXKYLIAs CHIA
CaMOMHIYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.



DNEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3auMmopelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHME >IEKTPOMArHUTHOW MHAYKIIAU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIMH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBeHrEe CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 2. KosieOanusi 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHblE KOJ1€0AHUA

KonebarenrHast  cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJ€OaHUA.
["apmonnyeckue konebanus. Ilepuon, vacrora, amrumrtyga u (aza xoseOaHUM.
[IpyXMHHBIN MasATHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BBIHYKIEHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHWE CHIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUU AJEKTponepeaay.



Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUHEHUU PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb TUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HUccnenoBaHnne TEpEeMEHHOr0 TOKa B LEMA W3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUmMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MpeoMJIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKoOpocTh JIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IPEJIOMIICHUST MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHMH.



HccnmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpa)XEHHUE,
peoMIICHUE, TOJSIpU3anus, AMPpakius, UHTepepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm300pakeHHil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIWYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HCTOYHUKHU.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérTka. YcIoBuUe HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUSI.

Jlemoncmpayuu

[IpssMonMHEHOE PpACTPOCTPAHEHUE, OTPAKEHHUE M TNPEJIOMIICHHE CBETA.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHIy CBETA.

Hab6mronenune nudpakxium crera.

HabGmronenne nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepeHne nokasaress NpesioMJIEHNs CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.



HaOnronenue nucnepcuu cBera.

Pa3znea 3. OcHOBBI CIeLIHAJIBHOH TEOPHH OTHOCHTEIbHOCTH

['panunbpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
ITOKOS.

Pasznea 4. KanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DinmTeitHa st hoToddpdexra. «KpacHas rpanunar
dboToaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPIHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.



HabGnronenue JIMHEHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paauoakTuBHOro wu3nmydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BisiHue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt Maccel siapa.

Snepneie peakunu. [lenenue u cuHTe3 SI€EP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbI. OTKPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBAa U IIPAKTUUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgeu S. iieMeHTBI ACTPOHOMHUU M aCTPOPU3MKH

Otanbl pa3BuTHs acTpoHoMmuu. [IpukiagHOoe U MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpajdbHBIM Kjacc —
CBETHUMOCTB». 3BE3NIBI TJIaBHOW ITOCJIEAOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpeMEHHBIEC TIPEJCTABICHHUS O MPOUCXOXKACHUU U dBotonnu CoJiHIIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.



Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
IPUIIOKEHUH JJIs1 OTIpeIeNIEHUs TI0JI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3nsA CEBEPHOIO MOJYIIAPHS U IPKHUE 3BE3MBL.

HaOmronenus B teneckon JIlyHsl, mianet, Mieunoro Ilytu.

Oo0o01maroiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTUHE MHUPA, pOJib (U3HUYECKOU TEOPUHU
B (OpMHUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
($u3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEACTABICHUN O NIPUPOJIE.

MesxknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 6a30Boro ypoBHs B 11 kjacce ocyIiecTBisieTcs ¢
Y4ETOM COAECPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTEeMaTHKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runoresa, (Qpu3nyeckas BeIUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX IMPOEKIMH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOJ00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp U 00BhEMa Tell.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, TEUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUINYECKasA CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpusa: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
boToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMJIIETPSICEHU M.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOpP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA II€4Yb, pPaNap, PaJAUONPUEMHHK, TEIEBU30D,



anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJOKOHHAS ONTHKA,
COJTHEeuYHas Oatapesi.



PA3JIEJI 4. TEMATUYECKOE ITNTAHUPOBAHMUE

11 KJIACC
KosnyecTBO 4acos
Kon Tp
aKT
Ne HaumeHoBaHue pa3aesioB 1 TpO Hye DyeKTpoHHBIE (LM (PpPOBLIE)
n/n | TeM NPOrpaMMbl Bcero JAbH CKH o0pa3oBaTe/IbHbIE PeCypChl
Maeﬁo ¢
p pao
ThI
OThbI
Paznexn 1. 9JIEKTPOJIUHAMUKA
11 MarsauTHoe noie. 11 1 3 Bu6nmoreka IJOK
' DeKTpOMarHuTHAS HHYKIIHSI https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Pazngen 2. KOJIEBAHUS U BOJIHBI
21 MexaHUYeCcKUE U 9 1 bubmuoreka LIOK
' 3IeKTPOMArHUTHBIE KOJIeOaH s https://m.edso0.ru/7f41c97c
29 MexaHUYeCcKUE U 5 1 bubmuoreka IIOK
' 3JICKTPOMArHUTHBIE BOJIHBI https://m.edso0.ru/7f41c97c
bubmuorexa IIOK
23 Onruia 10 3 https://m.edso0.ru/7f41c97c
HWroro mo paznemy 24

Paznen 3. OCHOBBI CIIEIUAJIbBHOM TEOPUM OTHOCUTEJBHOCTH

31 OcCHOBBI crienMaIbHON TEOPUN 4 1 Bbubnuorexa LIOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
Pasznen 4. KBAHTOBAS ®PU3UKA
. bubmoreka IIOK
4.1 DJeMeHTEI KBAaHTOBOM ONTHKH 6 https://m.eds00.ru/7f41c97¢
bubmuoreka IIOK
4.2 Crpoeuue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka IIOK
4.3 ATOMHOE A/1pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKN

51 DJIeMEHThI ACTPOHOMUHU U 7 1 bubnmnorexa [{OK
' acTpou3uKu https://m.edso0.ru/7f41c97c
HUroro no pazneny 7
Pa3znea 6. OBOBIIAIOHIEE IOBTOPEHUE
bubmuoreka IIOK
6.1 OGobmaromee nosTopenme 4 1 https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

HWroro no pazneny 4

Pe3sepBHOE BpeMs 3

OBILIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME




PA3JIEJI 5. CIIOCOBBI OHEHKHU JOCTUKXEHUA YYAIIIUMUCSA
IHJIAHUPYEMBIX PE3YJIbTATOB

Kpumepuu oyenuganusn ycmuvlx omeemog yuaujuxcs

OtMmeTKa «5»: - yyamuiics oOHapy>KMBaeT MPaBUIbHOE TOHUMaHUE (PU3UYECKON
CYIIHOCTH pacCMaTpUBAEMbIX SIBIICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U

TEOPUid, AT TOYHOE OMPEIEIICHNE U UCTOJIKOBAaHIE OCHOBHBIX MTOHSATUM, 3aKOHOB,
TEOpUH, a TaK:Ke BEPHOE orpeeieHue GU3nIecKuX BEIUYNH, X €IUHUIL

U CIIOCOOOB U3MEPEHUS;

* PABWJIBHO BBITIOJHSACT YEPTEIKH, CXEMBI U Tpa(HKH, COMMyTCTBYIONTUE OTBETY;

* CTPOMUT OTBET 10 COOCTBEHHOMY IUIaHY, COMPOBOXK/IAET PACCKAa3 CBOMMU
pUMeEpPaMH, YMEeT TPUMEHSTh 3HaHHS B HOBOW CUTYaITUH TIPH BBHITTOJTHCHHH
MPAKTUYECKUX 3aJJaHH;

* MOYKET YCTAHOBUTH CBSI3b MEXK]Iy M3y4aeMbIMU U PaHee U3yUYCHHBIMU B Kypce
(bu3MKK BOIIPOCAMU, a TAK)KE C MATEPUAJIOM, YCBOSHHBIM MPU U3yYEHUHU

JIPYTUX MPEIMETOB.

OTMeTKa «4»: - CTaBUTCS, €CJIA OTBET YJIOBJICTBOPSIET OCHOBHBIM TPEOOBAHUSM K
OTBETY Ha OTMETKY «5», HO B HEM HE UCIIOJIb3YIOTCSl COOCTBEHHBIH IJIaH

pacckasa, CBOM MPUMEPHI, HEe TPUMEHSIOTCS 3HAHUS B HOBOM CUTYallUU, HET CBS3H C
paHee U3y4eHHBIM MAaTepUajIoM U MaTepUaIoM, YCBOCHHBIM MpHU

M3YYCHUU JAPYTUX TPEIMETOB.

OT1meTKka «3»: - CTaBUTCS, €CJIM OOJIbIIAsl YaCTh OTBETA YJOBIETBOPSET
TpeOOBAHUSIM K OTBETY HAa OTMETKY «4», HO OOHAPYKUBAIOTCS OT/IETbHBIE
poOebl, HE MPENATCTBYIONINE NabHEUIIEMY YCBOSHHUIO MPOTPAMMHOI0 MaTepuaa;
YYAIANUCS YMEET MPUMEHSTh TTOJTYICHHBIC 3HAHUS TIPU PEIICHUH

MPOCTHIX 33/1a4 C UCIOJIb30BAHUEM TOTOBBIX (DOPMYJI, HO 3aTPYAHIETCS PH
pelieHnu 3a1a4, TpeOymux npeodpazoBaHue Gopmyl.

OTMeTKa «2): - CTAaBUTCS B TOM CIIydae, €CIu YUaIluiicss He OBJIaJie] OCHOBHBIMU
3HAHUSIMU U YMEHHSIMU B COOTBETCTBUU C TPEOOBAHUSIMU MTPOTPAMMBI.

Kpumepuu oyenusanun pe3yibmamoe 6pblnoaHeHus 1a00pamopHoil padomaot
OtMeTKka «5»: yyamuiics BBIIOTHSET paboOTy B MOJHOM 00BbeMe ¢ COOIOCHIEM
HEO0OXOAMMOI MOCIeI0BATEILHOCTH MPOBECHUS OTIBITOB U U3MEPEHUIA;

* CAMOCTOSITEIBHO U PAIMOHAIIBHO MOHTHPYET HEO0X0IMMOE 000pyIOBaHUE, BCE
OTIBITHI IPOBOAUT B YCJIOBUSX M PEKUMAaX, 00ECICUUBAIONINUX MTOJTYUYEHHUE

BEPHBIX PE3YJIBTATOB U BHIBOJIOB;

- coOJo1aeT TpeOoBaHMs O€30MaCHOCTU TPYa;

* B OTYETE MPABWIBHO U aKKYpPATHO JI€JIAET BCE 3aMKCH, TAOIHIIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BEIYUCIICHHUS,

- 06e3 omKOOK MPOBOIUT aHAIU3 TIorpenHocTer (s 8-10 kaccoB).

OTMeTKa «4): BBITIOJIHEHBI TPEOOBAHUS K OIEHKE «5», HO YIYEHUK JTOMYCTHI
HEJI0YEThI WJIM HETPyObIe OMIMOKH.

OTMeTKa «3»: Pe3yNbTaT BBHITTOJIHEHHON YaCTH TaKOB, UYTO MO3BOJISIET MOTYIUTh



MPaBUJIbHBIE BHIBOJIBI, HO B XOJI€ IIPOBEICHUS ONbITA U U3MEPEHUN ObLIN
JOMYIIEHBI OIITUOKHU.

OTMeTKa «2)»: pe3ysIbTaThl HE MO3BOJIAIOT MOJYYNUTh PABUIBHBIX BBIBOAOB; OIBITHI,
W3MEPEHUS, BBIYUCIICHUS, HAOIIOACHUSI IPOU3BOIMINCH HEBEPHO.

Bo Bcex ciayyasix olleHKa CHUYKAEeTCsl, €CJIM YUYEHHUK He co0uIto1an TpeOoBaHui
0€30MacHOCTH TpyJa.

Kpumepuu oyenueanua nucoMeHHbIX KOHMPONAbHBIX padOm (yuumoléaemcs,
KaKylo uacms padomul y4eHUK 6bINOJIHUL)

10-11 knaccsl

OrMmeTku :

«3»: - BBIIIOJIHEHBI JBA 3aJJaHUS NIEPBOTO YPOBHs (11011 OYKBOH «a»)

«4»: - BBITIOJIHEHBI TPH 33JaHUS TIEPBOTO YPOBHS

«5»: - BBIIIOJIHEHBI TPH 33/1aHUSI IEPBOTO YPOBHS M OJHO 33JaHUE BTOPOTO YPOBHS
Kpumepuu oyenueanua ymenuit pewiams pacuemusie 3a0a4u

Ot1MeTKa «5)» - B JIOTHYECKOM PaCCYKICHUH U PEIICHUH HET OIIMOO0K, 3a/1a4a
pelieHa pauroHaIbHbIM CIIOCOOOM.

OT1MmeTKa «4» - B JIOTHYECKOM PACCYKACHUMU U PELIEHUU HET CYLIECTBEHHBIX
OLIMOOK, HO 3a/1aya pelieHa HepallMOHAIbHBIM CIIOCOOOM HJIM JOIYIIEHO HE
0oJjiee IBYX HECYIIECTBEHHBIX OLIMOOK.

OtMeTKa «3» - B IOTHYECKOM PACCYXJACHUU HET CYIIECTBEHHBIX OIINOOK, HO
JIOITyIlleHa CYLIECTBEHHAas OUIMOKa B MAaTEMaTHYECKUX pacucTax.

OTMeTKa «2)» - UMEIOTCS CYIIECTBEHHbIE OIIMOKH B JIOTHYECKOM PAcCykJICHUU U B
pELICHUH.

PA3JAEJI 6.YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
KAJIEHIAPHO - TEMATHYECKOE INTAHUPOBAHHUE
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IVISA YYEHUKA
Msxuies I'.4., [TetpoBa M.A., YroasuukoB O.C. u npyrue 11  OOmiecTBo C
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIIECTBO
«M3parenscTBO «IIpocBemienne»

METO/IUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

Konnekmu >1eKTpoHHBIX 00pa30BaTeIbHBIX PECYPCOB:

1. «EamHOe 0KHO JocTymna K 00pa30BaTeIbHBIM PECypcam»
http://windows.edu/ru

2. «Enunas xommekius mudpoBeIXx 00pa30BaTEIbLHBIX PECYPCOBY
http://school-collektion.edu/ru

3. «®DenepanbHblil HEHTP UH(OOPMALIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB)
http://fcior.edu.ru, http://eor.edu.ru

4.  Karamor oOpa3oBaTenbHBIX pecypcoB ceTd NHTEpHET AJis IIKOJIBI
http://katalog.iot.ru/



S.

Metodkabinet.eu: naHDOpMAITMOHHO-METOANYCCKUI KaOUHET

http://www.metodkabinet.eu/

6.
7.
8.

Karamor o6pazoBatenbHbIX pecypcoB cetu «MHTepHET» http://catalog.iot.ru
Poccuticknii o6pa3oBaTenbHbIN mopTan http:// www.school.edu.ru
[Toptan «Poccuiickoe oopazoBanue http:// www.edu.ru

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

1.
2. MDO https://mob-edu.com/

3. POIII https://resh.edu.ru/

4,

5. MVYJIbTUYPOK https://multiurok.ru/

bubmuoteka [{OK https://m.edsoo.ru/7f413034

NH®OVYPOK https://infourok.ru/



https://multiurok.ru/

KAJTEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

st oOyyaromuxest 11 kiacca

Pabouyto mporpamMmmy coctaBmiia

JlatkoBa CBetiiana I'enHagneBHa

2024-2025 y4eOHblii ron



KAJIEHAAPHO - TEMATHYECKOE INTAHUPOBAHHUE

11 KIIACC

Ne
n/n

Jara

I1aH

takr

Tema ypoka

KoanuecTBo 4acoB

Bcero

Koutpo
JbHBbIE
padoTsI

IIpakr
HYecK
ue
padot
bl

02.09

IlocTOosTHHBIC MAarHUTHI U UX
B3auMOJICCTBHE. MarHuTHOE II0JI€.
BekTtop MaruuTHOM UHAYKIUU. JIMHUN
MarHUTHON MHAYKUIHAU

06.09

MarsuTHOE 110J1€ IIPOBOJIHUKA C TOKOM.
OmneiT Opcrena. Bzaumoneicteue
MIPOBOJHUKOB C TOKOM

09.09

JlaboparopHas padota Nel «3yueHue
MarHUTHOTO TMOJIST KATYIIKH C TOKOM»

13.09

16.09
20.09

JeiicTBrE MarHUTHOTO MOJIS Ha IMIPOBOJHUK
¢ TokoM. Cuna Amnepa. JlabopatopHas
pabota Ne2 «VMccnenoBanue eHCTBUS
[IOCTOSIHHOT'O MarHUTa Ha PaMKy ¢ TOKOM»

Bxonnas koHTposbHas paborta

JleficTBe MarHUTHOTO ITOJIS HA
JIBHOKYIIYIOCS 3apsDKeHHYIO yacTuiry. Cusia
Jlopenna. Pabora cuisl Jlopenna

23.09

27.09

04.10

DneKkTpoMarHuTHas HHIYKIs. [ToTok
BEKTOpa MarHUTHOU MHAYKIuH. DC
WHIYKITAA. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu apanes

JlaboparopHas pabota Ne3 «MccnenoBanue
SIBJICHUSI JIEKTPOMArHUTHON UHIYKLIUK»

WuaykTuBHOCTB. SIBIICHUE CAMOMHTYKITHH.
OJ1C caMOMHIYKITHH. DHEPTUSI MATHUTHOTO
TI0JISI KATYIIIKHA C TOKOM.
DIIEeKTPOMArHUTHOE TIOJIE

10

07.10

TexHuueckue yCTpoHCTBa U UX
MIPUMEHEHHE. TIOCTOSHHBIC MAarHUTHI,
ANIEKTPOMATHUTEHI, 3JIEKTPOJIBUTATEIIb,
YCKOPHUTEIHN DJIEMEHTAPHBIX YaCTHII,
WHAYKIUOHHAS 1Teyb O000IIaronuil ypok
«MarauTtHoe 1moJje. DJIeKTpoOMarHuTHAS
AHIYKITASD




11

12

13

14

11.10

14.10

18.10

21.10

KonTponbHas pabora 1o temMe «MarHuTHoe
oJie. DJIeKTPOMAarHUTHAS MHTyKITHS

CB00OOIHBIC MEXaHHYECKHE KOJICOaHMS.
apmonnueckue koaedanus. Y paBHEHUE
rapMOHHYECKUX Konebanwuii. [IpeBparnienue
SHEPrUu

JlaGopaTtopnas pabota «MccnegoBanue
3aBUCHMOCTH MIEPHO/Ia MAJIBIX KOJICOaHMI
rpy3a Ha HATH OT JJTUHBI HATH U MACChI

rpy3a»
KonebarenbHbrit koHTYp. CBOOOTHBIC
QJICKTPOMAruuTHBIC KOHe6aHI/Iﬂ B
U/IealTIbHOM KoJie0aTeIbHOM KOHTYpE.
Amnanorus MCKAY MEXaHNYCCKUMU U
ANIEKTPOMAarHUTHBIMU KOJIEOaHHSIMHU

15

25.10

®opmyna Tomcona. 3aK0H COXpaHECHUS
SHEPTUU B UCATBHOM KOJICOATEIIEHOM
KOHTYpe

16

18

19

08.11

1111

1511

IIpencrasnenue o 3aTyXarIuX
KoJeOaHusaX. BeIHy X IeHHBIC
MexaHndeckue Koiebanus. Pe3onanc.
BLIHy)KI[eHHLIe BHCKTpOMaFHI/ITHBIe
KoJIeOaHUs

IlepemenHBIN ToK. CHHYCOUATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEHCTBYIOIIEE
3HAYEHHUE CUJIBI TOKA U HANIPSDKEHUS
Tpancdopmarop. IIponsBonacTso, nepenaya
U TIOTpeOIIeHNE IEKTPHUUECKON SHEPTHH

20

20

18.11

2211

YCTpoiCTBO U MIPAKTUIECKOE TPUMEHEHNE
3JIEKTPUYECKOT0 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKA, IWHUH JJIeKTporepenay

MexaHn4ueckue BOJIHEI, YCJIOBUA
pacnpoctpanenus. [Tepuoa. CkopocTh
pacnpoCTpaHEeHHUs U JAJTUHA BOJTHBI.
HonepeqHHe " IIPOJOJIBHBIC BOJIHBI

21

25.11

3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3ByKa.
BricoTa Tona. TemOp 3Byka

22

23

29.11

02.12

DJNEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U
ckopocTb. llIkana 31eKTpOMarHUTHBIX BOJIH
[IpuHUIUIBI pAIUOCBSI3U U TEICBUACHHUS.
PazButue cpeacts cBsa3u. Paanonokarus

24

06.12

KontponbHas pabora «Konebanus u
BOJIHED




25

26

27

09.12

13.12

16.12

IIpssMonuHeHOE pacIpOCTPaHEHUE CBETA B
OAHOpPOJHOM cpene. ToueyHbI UICTOUHUK
cBeTta. Jlyu cBera

Otpaxenue cBeTa. 3aKOHbI OTPaXKEHHA
cseta. [TocTpoeHne n300pakeHuit B
IJIOCKOM 3epKaiie

IIpenomnenue cera. [lonHoe BHyTpeHHEE
oTpaxeHue. [IpenenapHbIN yromi MoJHoro
BHYTPEHHETO OTPaXKCHHS

28

29

30

31

32

20.12

23.12

27.12

10.01

13.01

JlabopartopHas pabota «/3mepenne
TIOKa3aTes sl MPEIOMIICHHS CTEKIIa»

Jlumssl. [loctpoenne n3obpaxkeHuit B
nuH3e. Popmysia TOHKOW JIMH3BI.
YBenuyeHue JIMH3bI

JlaboparopHas pabota «MccrenoBanne
CBOWCTB M300pasKeHHI B IMH3AX)
Hucniepcus cBera. CIOXKHBINA cocTaB 0e1oro
cBeta. L[Ber. JlJaboparopHas pabdora
«Habnronenne mucnepcuu cBeTay

Wnreppepennus crera. Audppakius cBera.
Hudpaxnronnas penérka

33

17.01

HOHepe‘IHOCTL CBCTOBBIX BOJIH.
HOJ'ISIpI/BaLII/ISI CB€Ta

34

35

36

20.01

24.01

27.01

Ontuyeckre npruOOpsI U ycTpoiicTBa U
ycIoBUs UX 0€30MacHOr0 MPUMEHEHHUS

I'panuLIBl TPUMEHUMOCTH KIIACCUYECKOM
mexanuku. [loctynaTel cienuaibHON
TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ame IeHre BpeMEHH U COKpAIeHNe
JUTHHBI

37

31.01

DHeprus U UMITYJIbC PEISITUBUCTCKOMN
yacTHLbl. CBsI3b Macchl ¢ SHEPTUEN U
MMITYyJIbCOM. DHEPTHUS TIOKOS

38

03.02

KontponbHas pabora «Ontuka. OCHOBBI
CHEIMATLHOW TEOPHUH OTHOCUTEILHOCTHY

39

40

07.02

07.02

®oronsl. Popmyna [Inanka. DHeprus u
uMIynsc GoToHA

OtkpsiTue 1 uccienoBanue porodddexra.
Omsrte! A. I'. CroneroBa

41

10.02

3akonbl poroddhdexra. YpaBHeHHE
OnHmreitHa s Gorodddexra. «Kpacuas
rpanuiay ¢horosddexra

42

14.02

Hasnenue ceeta. OneiTel [1. H. JIeOenena.




XHUMHUYECKOE IEUCTBUE CBETA

43

44

17.02

21.02

TexHUYeCKHe yCTPONUCTBA M MPAKTHUECKOES
npuMeHeHne: (oTo3IeMeHT, POTOAATIHNK,
COJIHe4Hasl 6aTapesi, CBETOANON

Pemrenue 3amau nmo reMe «9JI€MEHTEI
KBAaHTOBOW OITHKU

45

24.02

Mognens aroma Tomcona. OnbITEI
Pezepdopaa mo paccestHIIO 0-4acTHII.
IInanerapnas monens atoma

46

24.02

IToctynatel bopa

47

48

49

50

28.02

03.03

07.03

07.03

Uznydenue u norsomieHue GOTOHOB MPH
[IEPEXO0/Ie aTOMa C OJHOTO YPOBHS SHEPIUU
Ha apyroi. Bunel ciektpoB

BomnnoBrie cBolicTBa yacTuil. BomHs! e
bpoiins. KopryckynspHO-BOTHOBOM
nyann3M. CIOHTaHHOE M BRIHYKICHHOE
M3IIYYCHHE

OTKpBITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopaa mo onpenenenuo cocraBa
PaAMOAKTUBHOTO U3ITyUeHUS

CsoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
BnusiHue pagnoakTUBHOCTH Ha KUBBIC
OpTraHU3MBbl

51

52

53

10.08

14.08

17.03

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMEI.
Anbda-pacniag. DIeKTPOHHBIN U
MO3UTPOHHEIN Oeta-pacmaj. ['amma-
U3Iy4eHHUe

OHeprus CBA3M HYKJIOHOB B siipe. SlnepHble
peaknmu. SAnepHsiii peaktop. [Ipobiemsl,
NIEPCIEKTUBBI, SKOJIOTHUECKHUE ACIIEKThI
SIIEPHON 3HEPTreTUKU

DneMeHTapHbie YacTUIlbl. OTKpBITHE
MTO3UTPOHA.

54

21.03

Mertoap! HAOMIOICHUS U PETUCTPAITIH
a1eMeHTapHbIX yacTull. Kpyrielii cron
«DyHIaMEeHTAIbHbIE B3aUMOIECHCTBHUA.
EnuHCcTBO (hM3MUECKON KaPTUHBI MUPAY»

55

56

31.03

31.03

Bun 3Bé3nHoro Heba. Co3Besnus, sipKue
3BE3/IbI, IUTAHETHI, UX BUIUMOE JIBHKCHUE.
ConHednas cucreMa

Counnie. ConHeyHass aKTUBHOCTb.
Hcrounnk >aepruu CostHIA U 3BE3]

57

04.04

3BE3/BI, MX OCHOBHBIE XapPaKTEPUCTHKH.
3BE31bI TJIABHOM MOCIEAOBATEILHOCTH.




BnyTtpenHee cTtpoeHue 3BE3.
CoBpeMeHHbIE IPEACTABICHUS O
MIPOUCXOXKIEHUH U 3BoJrouu CoHIa U
3BE3]

58

59

07.04

07.04

Muineunstii [Tyt — nHama I'anakTuka.
IHonoxenne u apuxenne ConHua B
l'anaxrtuke. I'anaktukyu. YEpHbIe NbIPHI B
sIIpax rajJakTHK

Bcenennas. Pazoeranue ramaktuk. Teopus

Boapmioro B3priBa. PenukroBoe u3inyyeHue.
MeraranakTuka

60

11.04

Hepemennpie npo0aeMbl aCTPOHOMHH

61

62

63

64

14.04

18.04

25.04

28.04

KonTposbHas pabora «DJIeMEHTHI
ACTPOHOMUU H aCTPOPUINKI

O6o6matomnuit ypok. Pons ¢usuku u
aCTPOHOMUH B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOU, COITUATILHON 1
ATUYECKOH cepax AesITeT-HOCTH YeIOBeKa

O6o06matomnuii ypok. Pons u MecTo ¢husukn
1 aCTPOHOMUU B COBPEMEHHON HAy4HOU
KapTHHE MUpa

O6o0marowmii ypok. Poib ¢puzndeckoit

TEOpUH B POPMUPOBAHHH ITPEACTABICHUH O
(bu3nvecKoil kKapTuHe MUpa

65

05.05

O6o0maromumii ypok. Mecto guznueckoi
KapTHHBI MHpa B 00ILIEM psiTy
COBPEMCHHBIX €CTCCTBCHHO-HAYYHbBIX
HpeICTaBICHHI O IPUPOJIE

66

16.05

Hrorosas koHTposbHast paboTa

67

68

19.05

23.05

PesepBHBIi ypok. MarsuTtHoe 1nouie.
OnexTpomMarHuTHast HHAYKIHa OnTHKa.
OCHOBEI cTIeIMaNbHOM TEOpUHU
OTHOCUTEIIbHOCTH

Pezepnsiii ypok. KantoBas ¢uzuka.
DJeMEeHTBI aCTPOHOMHU U aCTPO(YU3UKU

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68




I'paduk KOHTPOJILHBIX, T1A00PATOPHBIX U MPAKTHYECKHUX padoT

64

Jara KosanyecTBo 4acos
IU1aH ¢dakt Bcero | Kontpo | IIpakr
Ne JbHbIE | HYECK
Tema ypoka
n/n padoTbl  He
pador
bl
1 09.09 Jlaboparopnas pabota Nel «Uzyuenue 1 1
MarHMTHOTO TOJISI KaTYIIKH C TOKOM»
13.09 JlelicTBrE MarHUTHOTO TIOJISl HA MTPOBOIHUK
9 ¢ TokoMm. Cuiia Ammnepa. Jlaboparopaas 1 1
pabota Ne2 «MccnenoBanue neicTBus
MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM»
3 16.09 Bxonnas koHTpOIBHAS paboTa 1
4 27.09 Jlaboparophas padora Ne3 «MccnemoBanue 1 1
SIBJICHHS DJICKTPOMATHUTHOW MHIYKIIHN
5 11.10 KonTtponbHas pabora o Teme «MarautHoe 1 1
noJe. JNeKTPOMarHUTHAs WHAYKIHSDY
18.10 Jlaboparophas padora Ned «MccnenoBanue
6 3aBUCHMOCTH TIEpHO/Ia MAJIBIX KOJIeOaHuUit 1 1
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»
7 06.12 KontponbHas pabora «Konebanus u 1 1
BOJIHBD»
3 20.12 JlaGoparophas padota Ne5 «M3mepenue 1 1
MOKa3aTes NPeTOMIICHHS CTEKIIa»
9 27.12 Jlaboparophas padora Ne6 «MccnenoBanue 1 1
CBOMCTB M300paKCHUN B JIMH3AX)
10 10.01 Jlaboparophas pabora Ne7 «HaOmroneHue 1 1
JMCTIEPCHU CBETa»
1 03.02 Kontponbhas padora «Ontrka. OCHOBBI 1 1
CHENUANTBEHON TEOPUU OTHOCUTEIILHOCTI
12 14.04 KonTtposbHas pabora «DaeMeHTbI 1 1
ACTPOHOMUH U aCTPODUIUKID)
13 05.05 Htorosasi KOHTpoJbHAA paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 13 7




