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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYEOHBIMU MpeIMeTaMU. B Hell onpeenstoTcsi OCHOBHbIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

B npennaraemoil mporpaMMme  y4TE€Hbl ~ HOPMATHBHBIE  JOKYMEHTHI,
pPErJIAMEHTUPYIOIIME  JIEATEIbHOCTh YUYUTEIS B  YCIOBUSAX IIEpEXoja Ha
oonoBiaeHusie DPI'OC OOO oOpa3zoBaTeIbHBIMH OpraHU3aUsIMUA  TOMCKOM
o0nactu:

1. ®enepanbabiM 3aKk0HOM OT 29.12.2012 Ne 273-03 «O06 00pa3oBaHUM B
Poccuiickoit @enepanmnmny;

2. Ilpukazom Munnpocsenienuss Poccun «O0 yTBepxkaeHnu (eaepaabHOro
rOCyJIapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAPTa CPEIHEr0 OOIIET0 00pa30BaAHU»
ot 17 mast 2012 1. Ne 413 (B pen. IIpukaza Munnpocsemenus Poccun ot 12.08.2022
Ne 732);

3. ®@enepanpHOM 00pa3oBaTEIBLHOM MPOTPaMMOM  cpeaHero  oOIero
obOpaszoBanusa (YTBepkJIeHa mpukazoM Mwunnpocsenienus Poccun ot 18.05.2023
mox Ne 371)

4. Ilpukazom Munnpocseuienusi Poccun ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun [lopsnka opraHu3alii W OCYIIECTBJICHHS 00pa3oBaTebHOU
NESATENIbHOCTH [0  OCHOBHBIM  00IIeoOpa3oBaTeNbHBIM  MporpamMmam -
oOpa3oBaTeNbHBIM MpPOTpaMMaM Ha4ajJbHOTO OOIIEr0, OCHOBHOIO OOIIEro H
CpEIHero 00IIeTro 00pa30BaAHUSY;

5. IlocraHoBieHneM [TaBHOrO TroOCyIapCTBEHHOIO CaHUTAPHOrO Bpaya
Poccuiickoit deneparuu ot 28.09.2020 Ne 28 «OO0 yTBep»KIeHUM CaHUTAPHBIX
npasunn  CII  2.4.3648-20 «CaHuTapHO-3MUIEMUOIOTUYECKUE TpeOOBaHUS K



OpraHU3alysIM BOCIHUTAHUS U OOYYEHHS, OTIbIXa M O3JOPOBJICHHS JETEH W
MOJIOJIEKH;

6. IlocraHoBieHneM [TaBHOrO TOCYIapCTBEHHOI'O CaHUTApHOIO Bpaya
Poccuiickoit ®enepanuu ot 28 suBaps 2021 r. Ne 2 «O06 yTBepKACHUH CAHUTAPHBIX
npaBui 1 HopMm CanlluH 1.2.3685-21 «['urnennyeckue HopMaTUBBI U TPEOOBaHUS
K obecrnieueHuto 0e30macHOCTH U (UiM) OE3BpPEIHOCTH HJIsi 4YelloBeKa (aKTOpOB
Cpeabl OOUTaHUS;

7. OCHOBHOM 00pa30BaTEIbHON MPOrpaMMO CPEIHETO 0011ero 00pa30BaHUs
MAOY COUI Ne 27 um I'.H. Bopomuiosa. (ITpuka3 Nel88 o/x ot 01.09.2023 r)

8. Ilpuxazom MunnpocBemenus Poccum ot 21.09.2022 Ne 858 «OO0
yTBEpxKIAeHUU (eIepaibHOTO MEPEUHs yUeOHUKOB, IOMYIIEHHBIX K UCIIOJIH30BAHUIO
IpU pean3aluy UMEIOUUX TOCYAAPCTBEHHYIO aKKPEAUTALMIO 00pa30BaTEIbHBIX
OporpaMM HayajJbHOTO OOILEro, OCHOBHOTO OOIIEro, CpeAHero ooOIero

oOpa3oBaHuUs OpraHU3alUsIMHU, OCYILIECTBIISIOIINMHU o0pazoBaTenbHyI0
JIEATEIIbHOCTh U YCTAHOBJICHUS MPEJETLHOIO CPOKA UCTI0JIb30BAHMS UCKIIFOYEHHBIX
Y4COHUKOBY;

9. Ilpuxkazom Munnpocsemenuss Poccunm ot 02.08.2022 Ne 653 «OO0
YTBEPKJICHUU (helepaIbHOTO TIEPEUHsI AJICKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOMYIIEHHBIX K HCIOJB30BAHUIO TIPU PeaU3allii MMEIOIINX TOCYJAapPCTBEHHYIO
aKKpeIUTAIi0 00pa30BaTeNbHBIX TPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o011iero, cpeHero odiero odopazoanusy» (3apeructpupoBano B Muniocte Poccuu
29.08.2022 Ne 69822);

10. ITucemom Munnpocsernienus Poccuu ot 26 despans 2021 1. Ne 03-205 «O
METOMYECKUX PEKOMEHIAUIX» (BMecTe ¢ « MeToAMueCKUMU PEKOMEHIAITUSIMU 110
00eCIeYeHNI0 BO3MOKHOCTH OCBOCHHS OCHOBHBIX 0O0pPa30BATEIBHBIX MPOTPAMM
oOyuyaromumucs 5—11 KJ1acCoB Mo UHAUBUIYAITLHOMY YYEOHOMY TUIAHY»);

11. IIucekmom MunnpocBemenusi Poccun ot 16.01.2023 Ne 03-68 «O
HarpaBieHun nHbopmanum» (BMecte ¢ «MHbopmanueit o BBenennu enepaibHbIX
OCHOBHBIX 00111€00pa30BaTEILHBIX MPOTPAMMY);

OBIIASA XAPAKTEPUCTUKA TTIPEAMETA «®U3UKA»

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Tporpamma o ¢usuke coorBercTByeT TpedoBanusiM O@I'OC COO k maaHupyeMbIM
JUYHOCTHBIM, NMPEAMETHBIM U METANpEeIMETHBIM pe3yjbTaTaM OOYy4EHHUs, a TaKxKe
YUUTBHIBAET HEOOXOAMMOCTb pEATU3ALUU MEXKIIPEAMETHBIX CBA3€H (QU3MKH C
€CTECTBEHHO-HAYYHbIMHU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1eM U3y4eHus (GU3UKHU Ha YPOBHE CPEAHETO 0011Iero o0pa3oBaHusl, MIIAHUPYEMbIC



pe3ynpTaThl  OCBOCHMSI Kypca (HU3MKW: JIMYHOCTHBIE, MeETalpelIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YPOBHE).

[TporpamMma no (pu3HKe BKIIOYACT:

e IUJIAHUPYEMBbIE PE3YJIbTaThl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTAThI MO rojlaM 00yUYEHUS;

e cojzepkaHue yuyebHoro mpeamMera «Pusnka» mo rogam o0ydeHusl.

®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKK — cuCTeMOOOpa3yromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexXaT B OCHOBE IIPOIIECCOB U SIBJICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHHE (U3NYECKUX 3HAHUM  ONpenensieT XapakTep M pa3BUTHE
Ppa3HOOOpPa3HBIX TEXHOJIOTHM B chepe FIHEPTeTUKU, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJIYYEHHUs] HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(U3MKK BHOCUT OCHOBHOM BKJIaJ1 B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpMUpPOBaHME YMEHUN NPUMEHATh HAYYHBIA METOJ
MO3HAHUS NPU BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca ¢pu3uku 111 ypOBHS CpeIHEro 001Iero 00pa3oBaHus MOJI0KEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKU
oObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBIsETCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraeT HCIOJIb30BAHKE
IYMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(buU3HUKY C pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU TTpoOIeMaMu.

Hoes npuxnaounoii nanpasnennocmu. Kypce pusuku npeamnoiaraeT 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMUYECKHX MPWIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX SKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM palOHAIBHOTO IPUPOOTNIONIB30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.



CrepxHEBBIMU 3JIEMEHTAaMHU Kypca (PU3MKKM Ha ypOBHE CpEIHEro oOLIero
oOpa3oBaHMsl SABJISAIOTCS (u3nueckue teopuu (HopMHupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeOpuH, poiid GyHIaMEHTAIBHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX MIPEICTABICHUSX O PUPO/IE, IPAHUIIAX IPUMEHUMOCTH
TEOPUA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U MPOIECCOB).

CucTeMHO-JesITeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanmu3yercs Mpexie
BCEro 3a CYET OpPraHU3allid SKCIEPUMEHTAIBHON AESITENTbHOCTH O0YYaroIMXCs.
Jl1st 6a30BOr0 YpOBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B TpOrpaMme
no ¢u3uke OOBEAMHEHBI B OOLIMI CIUCOK YYEHHYECKUX MPAKTHUYECKHUX padoT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX padOT, MPOBOJMUMBIX IS
KOHTPOJIS ¥ OLIEHKH, OCYIIECTBIIAECTCA yYaCTHUKaMU 00pa30BaTeIbHOTO IMpoliecca
UCXOJsl U3 OCOOCHHOCTEW IJIaHMPOBAaHUS M OCHalleHMsl kabunera ¢usuku. [Ipu
3TOM OO0EClEeUnBaeTCsl OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiroe BHUMaHue yaesieTcs PEIICHNIO0 PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOM
¢u3znyecKkoil MOAENbI0, TO3BOJIAIOIIME MPUMEHATh M3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU IS CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecreyeHnto y4yeOHoro mpouecca 0a30Bbli YpOBEHb Kypca (PUM3HKM Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCJIOBUAX IPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 IUkiIa. B kabuHeTe (u3MKU JOJKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bU3HMKe YUEHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHHUE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBHHM C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHU.

JlaGopaTopHoe 00OpynOBaHHWE MJII YYCHHUYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB W 0OecredrBaeTCsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUIEKTHI



7a00paTOpHOTO O0OpPYAOBAHUS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU LENISIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupOBaHHEe HHTEpeca M CTPEMJICHHS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTC/UICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJIE MO3HAHUS U (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dhopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3yUCHHS OCHOB
CTPOCHHMSI MaTepPHH U ()YHTAMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHHEe YMEHUH OOBSCHATH SIBJICHHS C HCIOJb30BaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpOBaHHE TPESACTABICHUN O POJIU (U3UKU IS Pa3BUTHS JAPYTHX
CCTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne 3TUX Ienei 00ecrednBacTCsl pEIIeHHeM CIEeIyIOMNX 3a7ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUs:

pUOOPETEHNE CUCTEMBI 3HAHUM 00 00IINX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;
dbopMupoBaHUE YMEHHI TPUMEHATh TEOPETUUECKHUE 3HAHUA IS
OoOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

OCBOCHHME CIOCOOOB pEIICHMs] Pa3IMYHBIX 3alad C SIBHO 3aJaHHOU
bu3nueckol MOAENbI0, 3aJady, MNOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3gaHue pU3NUECKOW MOJEINH, aJIeKBATHON yCIIOBUSM 3aa4H;
NOHMMaHue (U3MUECKHX OCHOB W TPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHUYECKUX ITPOLECCOB, UX BIUAHUSA HA OKPYKAOULYIO
cpeny;

OBJIQJICHUE METOJAAMHU CaMOCTOSITEJIbHOTO IJIAHWPOBAHMS W TPOBEICHUS
(bU3NYECKUX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTaluu UH(POpMaIUH,
ONPEAETIEHUS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM ISl PA3BUTUSI YMEHUUW MPOEKTHO-UCCIIECIOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenue ¢usuku (06a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kmacce — 68 gacoB (2 4aca B HEZeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENh JelaeT BBIOOP



NPOBEACHUS JIAOOPATOPHBIX PabdOT ¥ ONBITOB C YYETOM WHAMBHIYaTbHBIX
0COOCHHOCTEH 00yJaroIIMnXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAECIEHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTtepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOM TOuku. Teopema 00 HU3MEHEHUHU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3BMEHCHHEM MEXaHUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEpPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBwIii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBHIX MammHax. KoadduimmeHT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teaa Py TeIuionepeiaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHuns BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  Anektpuueckoro moiid.  IIpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN amnmapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBI M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe W3MEpeHHE DIEKTPOIABWXKYIIEH CwiIbl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAy4HbIH (hakT, rumores3a, Qu3nyeckas BEIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAYyKIMU. KapThHa JIUHUNA MAarHUTHOW WHAYKUHWHU TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
MHOYKIWAHW. OJEKTPOABIXKYILAS CHIa HWHAYKIAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTHU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXxaruux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEpeiayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

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

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKA B TEXHHKE M MEIUIIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Heprun GOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOlicTBAa yacTull. Bosnbl ne bpoiiis. KopryckyisipHO-BOJIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

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

Snepneie peakunu. [lenenue u cuHTe3 AI€Ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBID)KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u acTpoOHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TFIOCKUX PUTYp U 00BEMA TElI.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTHICCKON PEETKH, CIEKTPAThHBIA aHATHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajap, PaguoNpUEMHHK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO TpenMmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeameTa «PU3nKa» AOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIMpEeHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyliero pu3n4Ieckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE AEHCTBUM B OKPYKAIOILIEH Cpele Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M TMPOTUBOPEUYUST B  paccMaTpuUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH TIOCJICACTBUIN NEATEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH MOHSATUSMU M METOAaMU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUSA MO (HU3MKEe B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HHUsS MH(GOPMalUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIIEHNE HAa YPOKaxX (DU3UKH U BO BHE-YPOUHOH EATENLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPe3yIbTaThl
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYIUIIMA B 001acTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPHHUMATh PEIICHHUS] 1O WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKJIIOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aIanTHUPOBAaThCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHON TEXHUKHU WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIbHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHEHHOE JIBIKECHNUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcalus, IUIaBJICHUE, KPUCTAUIM3AIUs, KHUIICHHE, BIAXKHOCTH
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

ONMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIOJb3ysl (DU3NYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bU3MYEeCKU CMBICT HCIOJIb3YEMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNATIOB,
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECChI U SBIICHUS, UCIONB3Yys (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AEKTPUUECKOTO 3apsifga, 3akoH KylloHa, Tpu O3TOM pa3inuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOr0 MCMHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHUsI, TPOBOAUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIy  (PHU3NYECKUMH  BEIUYHMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJroaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBAHUI B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TIPEICTABICHHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEIE;



paboTaTh B Tpymme C BBHIMOJHEHHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBAEMON MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJIEJb aTOMHOIO siipa MpH PEIIeHUU (PU3NUECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJAHUK C TOKOM U JBWXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJSpU3alMs CBEeTa, MAUCIEPCHUsS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JMHENYaToro CHEKTpa aToMa BOJXOPOJA, €CTECTBEHHas W MCKYyCCTBEHHas
PaaOaKTUBHOCTH;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJABIKYIIAS cuiia, pabdoTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MEepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHud, (OKYCHOE PpACCTOSHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBSI3bIBAIONINE JAHHYIO (DU3UUECKYIO BETUYHHY C JPYTUMH BEIUYUHAMH;

ONMCHIBATh HW3YYEHHBIE KBAaHTOBBIE SIBICHUS M MPOLECCHI, HCIOJb3Ys
busznyeckue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCITOJIb3yeMbBIX BEJMYMH, WX OOO3HAUCHUS W CIWHHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOIO U MMAPATUIEIBHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUs HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YIbTaThI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BEIOWPATHh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3HUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUH C OMOpPOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbsSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

N HaumenoBanue
. pa3aesioB U TeM

n/n

NPOrpaMmblI

KoumnuectBo yacos BocnuraresibHbIe pe3yJbTaThl DJIeKTPOHHBIE
Konrpo  IlIpakTny (uudpossbie)
Bcero JIbHbIE ecKme o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypcnl

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA

CDOpMI/IpOBaHI/Ie JIMYHOCTH,

pasBUBAIOLIEH U IPUMEHSIOIIEH bubnuorexa LIOK
HaBBIKM HAOJIOACHNUS, https://m.edsoo.ru/7f41bf72
11 ®dusnKa U METOJIbI 5 HaKOIUICHUS U CUCTEMATHU3alluU Poccuiickas anekTpoHHas
HAYYHOTO MMO3HAHHSI (aKTOB, OCMBICJICHHS OTIBITA B IIKOJIA
€CTECTBCHHO-HAYYHOU 001acTu https://resh.edu.ru/subject/le
IMO3HAHUS, UCCIEI0BATEILCKON sson/5894/start/90071/
JeSITeTIbHOCTH.
Hroro no paszneny 2
Pasznen 2. MEXAHUKA
dopMHpOBaHUE TUYHOCTH,
o0JIaaroIei MpeICcTaBICHUEM O
COBpeMEHHOM HayuHOM Kaprune  bubmmorexa LIOK
MHPa, TOCTHKEHHAX HAYKH U https://m.edsoo.ru/7f41bf72
21 Ky HeMaTIK 5 TEXHHKH, apruyMeHTnpOBaHHo Poccuiickas s5ekTpoHHas
BBIpAKAFOIICH MOHUMaHHUE IIKOJIa
3HAYCHUS HAYKH B KU3HU https://resh.edu.ru/subject/le
poccuiickoro o0IIecTBa, sson/6287/start/46887/
obecneueHnH ero OE30IMacHOCTH,
I'YMaHHUTapPHOM, COLUAIBHO-



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://m.edsoo.ru/7f41bf72

2.2

2.3

JnHamuka

3aKOHBI COXPAHEHUS B
MEXAHUKE

9KOHOMHYECKOM Pa3BUTHH
Poccun, TOTOBHOCTH M
CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO B 00J1aCTH
(bU3HMKHU Ha MIPOTSHKEHUH BCEH
JKU3HU

dopmupoBaHue JINYHOCTH,
oOjanaroleii mpecTaBlIeHUuEM O
COBPEMEHHOU HAYYHOU KapTHHE
MUPa, JTOCTUKEHHUIX HAYKH U

TEXHUKH, ApI'YMEHTHPOBAHHO Bbu6mmoteka [JOK
BBIpAXKAIOLICH TTOHMMaHHE https://m.edsoo.ru/7f41bf7
3HAYCHUS HAYKU B )KU3HU 2

pOCCHICKOT0 00111eCTBA, Poccuiickas snexkrpoHHas
OCO3HAHUE [[CHHOCTH HAYYHOU IIKOJIa

JESTENIBHOCTH, TOTOBHOCTD B https://resh.edu.ru/subject/I
nporecce u3ydeHus QU3NKu esson/4718/start/47325/
OCYIIECTBIISATH MPOCKTHYIO U

HCCIIEIOBATEIBCKYIO

ACATCIIBHOCTE MHAUBHUAYAJIbHO U B

rpymrme

DopmMUpOBaHUE JINYHOCTH, bubnnorexa [JOK
oOnasaromieii BHyTpeHHeH https://m.edsoo.ru/7f41bf7
MOTHBAIIMH, BKJIIOYAOLIEH 2

CTPEMIICHHUEC K TOCTHXCHUTIO LCIIN Poccuiickas QJICKTPOHHAA

M YCIIEXY, OITUMU3M, LIKOJIa

WHUIUATHUBHOCTb, YMCHHUEC

JICICTBOBATD, HCXOJIS M3 CBOUX https://resh.edu.ru/subject/I
BO3MOKHOCTEH esson/5895/start/138339/



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

Hroro no pazneny

18

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUNHAMUKA

3.1

3.2

3.3

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBBI
TEPMOIUHAMUKHU

ArperaTHbpie COCTOSTHHS
BemecTBa. Pa3oBbie
MIePEXOIbI

10

dopmupoBaHHe JIMYHOCTH,
oOnajaromen MNPEACTABICHUEM O  Bu6mMoTeKa LIOK

COBPCMCHHOH ~HaydHOH KapTMHC iy /im edsoo.ru/7f41bf7
MI/Ipa, JTOCTHMIKCHHUAX HaYKI/I nu

TEXHHKH, apryMeHTHPOBAHHO 2 .

L BbIpaXKaoLLIeil HoHuManue T OCCHHCKas SIICKTPOHHAS
3HaYCHUsT  HAYKH B OKH3HHM LIKOJA
POCCHICKOTO oO1ecTBa,

[UTAaHUpOBAHNC M OCYLICCTBICHUC  httns: //resh.edu.ru/subject/le

SHCTBUI B OKpY’XKalOIIeH cpejie Ha
a1 p ot P A sson/6291/start/15491/
OCHOBC 3HaHHUA LCJICH YCTOUYUBOI'O

Pa3BUTHA YCTIOBCUYCCTBA

DOopMUpPOBaHUE TUYHOCTH, bubnnoreka [JOK
o0JragaroIeii mpeICcTaBIeHHEM O https://m.edsoo.ru/7f41bf7
COBPEMEHHOM HAYYHOU KapTUHE 2

MHpa, 3CTETHYECKOE OTHOIIEeHHE K | Poccuiickast aIeKTpOHHas

MUDY, BKIIIOYas 3CTETUKY HIKOJIa

Hay4HOTr'0 TBOPYECTBA, IPUCYIIETO

(usnyeckoii Hayke https://resh.edu.ru/subject/I
esson/4723/start/15578/

dopMHUpOBaHUE TUYHOCTH, bubmuoteka [IOK

o0JIaaroIei MpeICcTaBICHUEM O https://m.edsoo.ru/7f41bf7

COBPEMEHHOM HAYYHOU KapTUHE 2

MHpa, OCO3HAHUE LICHHOCTH Poccniickas anexkTpoHHast

Hay4YHOU JEATEIBHOCTH, IKozia

TOTOBHOCTDH B IMTPOLECCE U3YUCHUA

(usKKK OCYIECTBIATH https://resh.edu.ru/subject/I
MPOCKTHYIO M UCCIICIOBATEIILCKYIO | esson/3741/start/78608/



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

JeSATEeIbHOCTh UHANBUIYAJIbHO U B
rpymrme

Hroro mo pazaeny 24
Paznen 4. JIEKTPOAUHAMUKA
dopMHUpOBaHUE JTUYHOCTH,
o0ajaro1el npeicTaBIeHUEM O
ottt . pea . bubnmnoreka HOK
COBPEMEHHOM Hay4yHOU KapTUHE
P T4 P https://m.edsoo.ru/7f41bf7
MHUpa, yMEHHE IPUHUMATD 5
OTBETCTBEHHOCTb 3a CBOE S
4.1 DneKTpocTaTKa 10 Poccuiickas 351eKTpOHHAS
[IOBEIIEHUE, CIIOCOOHOCTD
IIKOJIA
alalTUPOBAThCS K
SMOLMOHATIbHBIM U3MEHEHUSIM U
https://resh
MIPOSBIIATH THOKOCTH, OBITH
OTKPBITBIM HOBOM
®opMUpPOBAHUE JINYHOCTH,
obnaaromieit mpeaCTaBICHHEM O bubnmorexa [IOK
COBpPEMEHHOM HAay4HOM KapTHHE https://m.edsoo.ru/7f41bf7
ITocTossHHBIN MHPA, TOCTHIKEHUAX HAYKH U 2
4.9 INEKTPUUYECKUH TOK. 12 TEXHUKH, BHYTPEHHEN MOTHBAIMK, POCCHICKas 3JEKTPOHHAs
' Toku B pa3nu4HbIX BKJIIOYAIOLIEN CTpEMIIEHUE K IIKOJIA
cpenax JOCTUKEHUIO 1IeJIU U YCIEXy,
ONTHUMHU3M, HHULIUATUBHOCTD, https://resh.edu.ru/subject/I
YMEHHE JIeMCTBOBATh, UCXO/S U3 esson/5901/start/
CBOMX BO3MOXKHOCTEMN
Hroro no paszneny 22
PesepBHOE Bpemst 2



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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



11 KIIACC

KounyecTBO 4acoB BocnurareabHbie DJIeKTPOHHBIE
HaumeHoBaHue
Ne Koutpoa IpakTuu pe3yJIbTaThbl (uudposbie)
pa3/1esioB U TeM
n/m Bcero bHEIE eCcKHe o0pa3oBaTte/ibHbIE
NpOrpamMmbl
padoThbI padoThbI pecypcnl
Paznen 1. JIEKTPOIMHAMMUKA
dopMuUpOBaHNE TUYHOCTH,
obyaaromei mpeacTaBICHHEM
Flatottl vp a . Bbu6mmoteka [JOK
0 COBPEMEHHOW Hay4YHOH
p yi https://m.eds00.ru/7f41c97¢
KapTUHC MHpPa, JOCTHUIKCHUAX P o
OCCHICKas 2JICKTPOHHAS
HAayYKH U TCXHHUKHU,
KO
MaruauTHO€ noJe. apryMeHTUPOBAHHO
11 DJIeKTpOMarHuTHAs 11 1 3 BhIpaKaroIel MOHUMaHNe )
HHHYIZEM 3H§qum HAYKH B KUHI https://resh.edu.ru/subject/|
. esson/3806/start/46748/
poccuiickoro o0IiecTna,
obecrnevyeHnu ero )
https://resh.edu.ru/subject/I
0€30MacHOCTH, TYMaHUTAPHOM,
esson/4908/start/96375/
COLIMANTbHO-?KOHOMHYECKOM
pasButuu Poccuun
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
®opMHUpOBaHNE JTUYHOCTH, bubmuoreka [JOK
MexaHuueckue u obaaroieii mpeacraBienuemM  https://m.edsoo.ru/7f41c97c
2.1 JJIEKTPOMAarHUTHBIE 9 1 0 COBPEMEHHOM Hay4YHOMH Poccuiickas anekTpoHHas
KoJieOaHus KapTUHE MHUPA, TPAKIAHCKOM TITKOJTa

MIO3HUIINH o6yqa101uer00ﬂ KakK


https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/7f41c97c

2.2

2.3

Mexannueckue 1
3JIEKTPOMArHUTHBIE
BOJIHBI

OnTtuka

10

aKTHBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCHICKOTo 00IIECTBa,
ACTETHYECKOE OTHOILICHUE K
MHpY, BKJIIOYasl ICTETUKY
HAYYHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckon Hayke

dopmupoBaHue TUYHOCTH,
o0Jaaronieit mpecTaBiIeHueM
0 COBPEMEHHOM Hay4YHOH
KapTHHE MHpa, HHTEPEC K
pa3nu4HBIM chepam
poQeCCHOHAIBHON
JeSITEILHOCTH, B TOM YHUCIIe
CBSI3aHHBIM C (PU3UKON U
TEXHUKOH, yMEHHUE COBEpIIATh
0CO3HaHHBII BBIOOD OyayIeit
npodeccun 1 peaaTn30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE
TUTaHBI

dopMHUpOBaHUE JINYHOCTH,
oOajaroleit npeacTaBlIeHuEM
0 COBPEMEHHOU Hay4HOU
KapTUHE MHUpa, OCO3HAHUE
LIEHHOCTH HAay4YHOH
JeSITeIbHOCTH, TOTOBHOCTD B
nporiecce u3ydeHust GPu3nKu
OCYIIECTBIISATh IPOEKTHYIO U
HCCIIEI0BATEIBCKYIO

https://resh.edu.ru/subject/I
esson/4907/start/78497/

bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c
Poccniickas a5ekTpoHHAs

IIKOJIa

https://resh.edu.ru/subject/I
esson/5903/start/46945/

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Poccniickas anexkTpoHHast

HOIKoJIa

https://resh.edu.ru/subject/Il
esson/3843/start/270825/


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

JESITEIbHOCTh UHIUBUIyaJIbHO
U B TpYIIIIE.

Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIIEIHAIbHOM
3.1 4

TCOPHUH OTHOCUTCIIBHOCTHU

Hroro no pazneny 4

dopmMupoBaHUE JIUYHOCTH,

obnanaromeit nmpeacrapnenuem — bubmmorexa LIOK

0 COBPEMEHHOM Hay4HO https://m.edsoo.ru/7f41c97c
KapTHHE MHpPa, TOCTHKEHHUSIX Poccniickas a5ekTpoHHas
HAayYKH U TCXHHUKHU, IIKOJIa

APTYMCHTHUPOBAHHO

BBIPAKAIOLICH MOHUMAHHE https://resh.edu.ru/subject/I
3HAYCHHUS HAYKH B JKM3HU esson/5907/start/48231/
pOCCPIfICKOl"O O6H.I€CTB8.

Pa3znean 4. KBAHTOBAS ®PU3UKA

OneMeHThl KBaHTOBOU
4.1 6
OITUKH

®opMUpOBaHUE JIMYHOCTH,
obJagaroiei mpeacTaBIeHuEM

0 COBPEMEHHOMW Hay4HON Bubnnorexa [IOK

KapTHHE MUPA, TOCTUKEHUSIX https://m.edsoo.ru/7f41c97c
HAyKH U TEXHUKH, Poccuiickas anexrpoHHas
APTYMCHTUPOBAHHO IKOJIa

BBIpa)KaIOIJ_Ieﬁ IIOHUMAHHUEC

3HAYCHUS HAYKH B KU3HU https://resh.edu.ru/subject/les
POCCHIICKOTO 00IIIecTBa, son/3853/start/48173/

o0ecrieueHnn ero

0€30MMacHOCTH, TYMaHUTApHOM,



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

COHUaAJIbHO-3KOHOMHUYCCKOM
Pa3sBUTHH Poccun

®opMUpPOBaHUE JINYHOCTH,
obnaaromeit mpeacTaBIeHueM
0 COBPEMEHHO Hay4YHOH
KapTHUHE MHUPA,
c(hOpMUPOBAHHOCTh
SKOJIOTUYECKOHN KYNIbTYpHI,

bubnunorexa LIOK
https://m.edsoo0.ru/7f41c97c
P OCCHﬁCKa}I QJICKTPOHHAsA

4.2 Crpoenue atoma OCO3HaHHUE TJI00ATBHOTO 1IKoJsa
XapaKTepa KOJIOTUUECKUX
npo06JieM, pacIIupEHHe OIbITa https://resh.edu.ru/subject/I
ACSITCIIbHOCTH 9KOJIOTHYCCKOiM esson/5845/start/151635/
HAIPaBJIEHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUM 110
dusuke
®opMUpOBaHUE JIMYHOCTH,
obJagaroiei mpeacTaBIeHuEM
O COBPEMEHHOW Hay4YHOH
KapTUHE MHUPA, TOCTHKEHUSX
P pa, 1 bubmunoreka IIOK
HAYKH U TEXHUKU
YK ’ https://m.edsoo.ru/7f41c97c
apryMEeHTHPOBAHHO o
. Poccniickas aekTpOHHAs
BBIpaXKaroIle moHuMaHue
4.3 AToMHOE S1pO IIKOJIa

3HAYCHUA HAYKU B )KU3HU
pOCCHIiCKOTO 001IeCTBa,
pacuIpeHue orbITa
JEeSITETHHOCTH YKOJIOTUIECKOM
HAIPaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMH T10
¢dusuke

https://resh.edu.ru/subject/I
esson/5909/start/48492/


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

Hroro no pazgeny

15

Paznea S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

£ 1 DJIEMEHTBI ACTPOHOMUH
' acTpou3MKH

®opMHUpOBaHUE JTUYHOCTH,
o0naaromeit mpeacTaBIeHueM
0 COBPEMEHHOM Hay4yHOU
KapTUHE MUPA, TOCTHKEHUSIX
HAyKH U TEXHUKH,
apryMEeHTHPOBAHHO
BBIPAKAIOIIEH IOHUMAHKE
3HAYCHUs HAYKHU B )KU3HU
poccuiickoro o0ImiecTna,
o0ecrieueHnu ero
0€301acHOCTH, TYMaHUTapHOM,
COLIMATILHO-3KOHOMHUYECKOM
pasButnu Poccun

bubnunoreka LIOK
https://m.edsoo.ru/7f41c97c
Poccniickas a5ekTpoHHas

IIKOJIa

https://resh.edu.ru/subject/I
esson/1545/start/

Hroro no pazneny

Pa3nesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

O6o0miaromiee
MMOBTOPEHHE

6.1

dopmMupoBaHUE JTUYHOCTH,
obJagaroiei mpeacTaBIeHuEM
O COBPEMEHHOW Hay4YHOH
KapTUHC MHpPaA, JOCTHIKCHUAX
HAayYKH U TCXHHUKHU,
apryMEHTHPOBAaHHO
BBIpaXKaIOIICH TOHUMaHKE
3HAYCHUS HAYKHU B )KU3HU
poccuiickoro o0IiecTna,

o0ecrieueHnu ero

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



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

6630HaCHOCTI/I, T'YMaHUTAapHOM,
COHaJIbHO-3KOHOMHWYECKOM
Pa3sBUTHUH Poccun

Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ®Ousuka. 10 kinacc. YueOHuUK aiist 00111e00pa3oBat. opraHu3aluii ¢ npui.Ha
AJICKTPOH. HOCUTeNe: 0a30BbIN U poduibHbIN ypoBHU/ ['.5. Mskumies, b.b.
byxosues, Corckuit H.H./ M.: [IpocBemenue, 2020.

» Gusuka. 11 knacc. YueOHuk 11t 0011e00pa3oBar. OpraHu3aluii ¢ mpuii.Ha
ANEKTPOH. HOcHUTelEe: 0a30BbIM U pOodUIbHbIN ypoBHU/ Msikuiues 1.5,

byxosues b.b., Yapyrun B.M, IlapdpentreBa H.A. / M.: IIpocsemenue, 2020.

METOIUYECKHUE MATEPHUAJIBI JJJISA YUYUTEJISA

1. ®wusuka. 10 xmacc. YueOHUK 11 00111e00pa3oBaT. opraHu3aiui ¢ mpui.Ha
ANEKTPOH. HOcUTele: 0a30BbIM U poduibHbIN ypoBHU/ ['.4. Mskuiues,
b.b. bByxoBues, Corckuit H.H./ M.: Ilpocemenue, 2020.

2. ®uswnka. 11 knacc. YueOHUK 115 00111e00pa3oBaT. OpraHu3anuii ¢ MPHIIL.HA

AJIEKTPOH. HOCHUTEIEe: 0a30BbIN U poduibHbIN ypoBHU/ Msikuies I'.51,

byxosnes b.b., Uapyrun B.M, IlapdentoeBa H.A. / M.: [Ipocsemenue, 2020.

3. ®usuka. 11 knacc. ba3oblit 1 yrinyOnéHHbIil ypoBHH. MeToudeckoe

nocoOue ¢ yKazaHUsIMH K PEIICHUIO 3aja4 MOBBIIEHHOU TpyaHoCTH / JI.O.

I'ennenmireiin, A.A. bynarosa, A.B. Komkuna, 1.B. Kopaunses. - M.:

BMHOM. JlaGoparopus 3nanuid. 2018. - 208 ¢ : ui.

4. duzuka. 10 kinacc. ba3oBsiil 1 yriny0na€HHbINH ypoBHU. MeToandeckoe

nocoOue ¢ ykazaHUsSAMHU K PEIICHUIO 3a/1a4 MOBbIIIEHHON TpyaHocT / JI.O.



I'ennenmreiin, A.A. bynarosa, A.B. Komikuna, 1.B. Kopuunbes. - M.:
BMHOM. Jlaboparopus 3nanuid. 2018. - 368 ¢ : ui.

5. ®usuka. 3amaunuk. 10-11 ki.: [Tocobue niisa o61eoOpa3oBaT. yupexaeHUH
/ PeimkeBud A. I1. - M.: [Ipoda, 2019.

6. JI. A. Kupuk. ®usuka 10. COOpHUK caMOCTOATENIBHBIX U KOHTPOJIbHBIX
paboT. MockBa «Unekca» 2019 r.

7. CoopHuk 3amau 1o ¢uszuke. 10-11 knaccel (k yueOnukam I'.5. MskuieBa
u.ap.) — M.: Dx3ameHn, 2019.

8. Coopnuk 3amau o pusuke mst 10—11 kmacchl: mocoOue Iiis ydanuxcst
o01eoOpasoBar. opranuzanuii: 6a3oBbiii U poduit. ypouu / H.A.
[TapdenTtbeBa.- 5-¢ u3a. M .: Ilpocsemenue, 2017 r.

9. TemaTudeckue caMOCTOSITEIbHBIC M KOHTPOJIbHBIE pabOThI 10 (puzuke.10
kiacc. / O.W. I'pomuena.- M.: Dk3ameH, 2017.

10. I".B. Mapkuna ®@usnka 10 kmace. [Toypounsie muransl o yaeOnuky I°.41.
MsxkunieBa, b.b. byxosuesa. B.: Yuurens, 2020.

11. A.I1. PermkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, poda, 2017 r

12. ®ponTanbHbie TadopaTopHbie padboThl Mo (pusuke B 7-11 kmaccax
oOmieo0pa3oBateabHbIX yupexaeHusax: Ku. nns yuutens / B.A. Bypos, 10.1.
Huxk, b.C. 3BopsikuH u 1p.; nox pen. B.A. byposa, I'.I'. Hukudoposa. - M.:
IIpocsemenue: Yueo, nut., 2015

13. Konudukarop 31€MEHTOB COAEPKaHUs U TPEOOBaHUI K YPOBHIO

MOJITOTOBKU BBITYCKHUKOB 00111€00pa30BaTENIbHBIX YUPEKICHUHN IIIs



npoBenienus B 2024 roay eaquHoro rocyaapctBeHHoro 3x3amena no ®U3UKE.
14, ®usuka. 10 kimacc: TEXHOIOTUYECKHUE KapThl YPOKOB 110 yueOHuky I".51.
Msxumea, b.b. byxosnesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.-
Bosrorpan: Yuurens. 2019.

15. 3aganus oOpazoBarensHOro nopraia «Pemry EI'D»

16. JIsimapeBa H.A. ®usuka 9 -11 knaccsl. [IpoekTHas neaTeabHOCTD

yuamuxcs. B.: Yunrens, 2018

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. bubmmoTeka IIOK https://m.edsoo.ru

2. https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/

		2023-12-06T17:32:29+0700
	Медведева Ирина Алексеевна
	Я подтверждаю этот документ своей удостоверяющей подписью




