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1.HIOACHUTEJIBHAS 3AIITMCKA

Pabouas mporpamma o011eo0pazoBaTenbHON yueOHON TUCIUTUIMHBL «DU3UKa»
npenHazHadeHa Ay u3ydeHus: ¢usuku B IIpodeccuonansaom yumuimie AIACY,
IpU peain3aliud 00pa30BaTEeIbHON MPOTPaMMBI CPEIHEro o0Iero oopa3oBaHUs B
mpeesnax OCBOCHUS OCHOBHOW Mpod)eCCHOHANTBHOM 00pa30BaTEIbHON MPOrpPaMMbI
CIIO (OIIOIT CIIO) no mpoeccun 23.01.17 Mactep mo peMOHTY U OOCTYKHBAHUIO
aBToMoOuJiel Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHuUs.

PaGouas mnporpamma yueOHoro mnpenMera «®dusuka» pazpaboraHa B
cootBeTcTBUM ¢ DenepanbHbIM TOCYJapPCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPTOM
cpenHero oOmero o0pa3oBaHUs, YTBEPKICHHBIM MpUKa3oM MUHHCTEpPCTBA
oOpazoBanuss u Hayku Poccuiickoit ®epepamuun ot 17 mas 2012 r. Ne 413
(3apeructpupoBan MuHHCTEpCTBOM rocTUlIMKM Poccuiickoit deneparuu 7 urons 2012
r., peructpauroHHbii Ne 24480). Ilpukazom MwuHUCTEpCTBA NPOCBEILICHUS
Poccuiickoit @enepannu ot 23.11.2022 No 1014 «OO6 yrtBepxkaeHun denepaibHON
o0pa3oBaTeIbHON MPOrpaMMbl CpelHero oO0Iiiero odpazoBaHus» (3aperucTpupoBaH
22.12.2022 Ne 71763).

B nHacrosiee BpeMs BaxxHenue 1eid U 3agauu «PU3MKW» 3aKI0YaroTCs B
dbopMUpOBaHUM TPEACTABICHUM O COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHE
MHUpa, OCBOEHUU 3HAHUM O (PyHTAMEHTAIBHBIX (PU3NUECKUX 3aKOHAX U MPUHIIUIAX,
JIeKAIUX B OCHOBE COBPEMEHHOM (PU3NUYECKOW KApTHHBI MUPA; HanOOJIee BaKHBIX
OTKPBITUSIX B 007acTU (PU3MKHU, OKA3aBIIMX OMNpPEIESAIONIee BIUSHUE HAa Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUU; METOJIaX HAYYHOTO MO3HAHUS IPUPO/IBI;

Conepxanue mporpaMMbl Y4eOHOU IUCHMIUIMHBI «DU3KMKa» HAMpaBiIeHO Ha
dbopmupoBaHUEe Y 00YUYAIOIIUXCS :

- OBJIaJICHWE YMEHUSMH TIPOBOAWTH HAONIOACHMS, TUIAHUPOBATH U
BBITIOJTHATh AKCIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJICNH, MPUMEHSTH
MOJIyYCHHBIC 3HAHUS MO (u3MKe s OOBIACHEHHS Pa3HOOOPa3HBIX (PU3NUECKHUX
SBJICHUA W CBOWCTB BEIIECTB; MPAKTUYECKHU HCIIOIH30BaTh (U3UUECKUE 3HAHUS,

OLCHHUBATb JOCTOBCPHOCTDH CCTCCTBCHHO-Hay‘IHOﬁ I/IH(I)OpMaI_II/II/I;



- pa3BUTHEC IMO3HABATCIBHBIX HMHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Tpoliecce MPUOOPETCHUS 3HAHWMA M YMEHHH 10 (DU3UKE C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB HWHGPOPMAIIMM W  COBPEMEHHBIX
UH(OPMAITMOHHBIX TCXHOJIOTHH;

- BOCTIMTaHHE YOEKICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB TPHPOJIHI,
WCIIOJIb30BAHUSL  JOCTIDKCHWM (PU3MKKM Ha Oaro pasBUTHUS  YEIOBEUECKOU
IIUBHJIM3AIMKM; HEOOXOJUMOCTH COTPYJHHYECTBA B IIPOIECCE COBMECTHOTO
BBITIOJIHCHUS 3374, YBAXXUTEIHHOTO OTHOIICHUS K MHEHHUIO OIIMOHEHTa TIpH
OOCYXJEHUH TMPOOJIEeM ECTECTBEHHO-HAYYHOT'O COJIEPKAHUS, TOTOBHOCTH K
MOPaTbHO-3THYECKON OIICHKE MCIOJIb30BaHUs HAY4YHBIX JOCTH)KCHHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aITUTy OKPYKAIOIICH CPEIIbI;

- WCIOJIb30BaHME TIPUOOPETCHHBIX 3HAHUW H YMEHHH I peEIICHUs
MPAaKTUYECKUX  3a7ad  TOBCEAHEBHOW KU3HM, oOOecredeHus Oe30MacHOCTH
COOCTBEHHOM KU3HH, PAITMOHAIIBEHOTO MTPUPOIOTIOIL30BAHMS i OXPAHBI OKPYKAIOMIEH
Cpeabl ¥ BO3MOXKHOCTh IPUMEHEHHS 3HAHUM TP PEIICHUU 3a7a4, BOSHUKAIOIIUX B

nocieayoIiel mpodeccuoHaaIbHON JeATeTbHOCTH.

2.0bHIAA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA

B ocHoBe yueOHON mgucturummHbl «®Du3ukay JEKUT YCTaHOBKA Ha
dbopmupoBaHue y 00y4aeMbIX CUCTEMbI 0a30BbIX MOHATUIN (DU3MKU U TIPEACTaBICHUN
O COBpPEMEHHOM (pU3MYecKoi KapTUHE MUPA, a TAK)KE BHIPAOOTKA YMEHHUI TPUMEHSITh
bu3ndeckue 3HaHUS Kak B MPO(ECCHOHATLHON NEATebHOCTH, TaK U JIJISl PelIeHUs
JKU3HECHHBIX 3a]1a4.

MHorue mojoKeHus, pa3BUBacMbie (PU3MKON, paccCMaTPUBAIOTCS KaK OCHOBA
CO3/IaHUSI M UCIIOJIb30BaHUsI UH(GOPMAIMOHHBIX U1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(MUKT) — omHoro wu3 HamboJiee 3HAYMMBIX TEXHOJOTHYECCKUX JTOCTHIKESHHM
COBPEMEHHOW ITUBUJIA3ALUH.

®du3rKa JaeT KIHY K MOHMUMAHWIO MHOTOYHUCIICHHBIX SIBICHUNW W TPOIECCOB
OKpYXaromero Mupa (B €CTECTBEHHOHAYYHBIX O0JACTSIX, COIMOJIOTHH, YKOHOMUKE,
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A3bIKE, IUTEparype u ap.). B ¢usuke GopmupyroTcss MHOrME BHUIBI NESATEIBHOCTH,
KOTOpBIE UMEIOT METANpeAMETHbIN xapakrep. K HUM B nepByro odepenb OTHOCSTCS:
MOJICTTUPOBAaHUE OOBEKTOB U MPOIIECCOB, MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUSA,
CUCTEMHO-UH(QOPMAIMOHHBIM aHanu3, (OpMyJIUpPOBAHUE TUIIOTE3, aHAJIU3 U CUHTES,
CpaBHEHHE, OOOOIIECHHE, CHUCTEMaTH3allus, BBISIBICHHUE MPUUYNHHO-CIEICTBEHHBIX
CBSI3CH, TMOWCK AaHaJOTOB, YIpaBieHHe OOBeKTaMu W Tmporeccamu. VIMeHHO 3Ta
JUCLMIUIMHA MTO3BOJISIET IO3HAKOMUTH CTYJI€HTOB C HAyYHBIMU METOJaMHU TO3HAHMUS,
HAYYUTh UX OTIUYATh THIIOTE3Y OT TEOPHH, TECOPHUIO OT SKCIIEPUMEHTA.

®dusuka  UMeeT  OuyeHb  OOJbIIOE UM BCEBO3pPACTAIOUIEE  YHUCIO
MEXIUCUUIUIMHAPHBIX CBSA3EH, IPUUEM Ha YPOBHE KaK MOHATUITHOIO amnmapara, Tak u
uHCTpyMeHTapusi.  CkazaHHOE  TIO3BOJIIET  paccMaTpuBarth  (U3UMKY  Kak
METaJUCLUUIUINHY, KOTOpash MpPeIOCTaBIsAECT MEXAUCUUIUIMHAPHBIM SI3bIK  JIs
OTKCaHUsI HAYYHOW KapTUHBI MUpA.

®u3uKa ABISETCA CUCTEMOOOPA3YIOIIUM (PAKTOPOM AJII €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIeXKAaT B OCHOBE COJIEpIKaHUs
XUMHUH, Ouonoruu, reorpaduu, acTpOHOMHUH U  CHEIUAIBHBIX JUCIUIUIMH
(TexHMYecKasi MEXaHWKa, »DJEKTPOTEXHHKA, DJEKTPOHUMKA U JAp.). YdeOHas
mucuuiuinHa — «@u3nKay  CO3[aeT  YHHMBEPCAbHYIO  0asy s HM3y4YeHHUS
00MIenpoeCCHOHANBHBIX U CIEIMATbHBIX ITUCIUIUINH, 3aKIaabiBas (yHIaMEHT IS
HOCIIEAYIOLIET0 O0yUEHUs CTYICHTOB.

OO6nanas JOTMYECKON CTPOMHOCTBIO M OMHUPASICh HA SKCIEPUMEHTAJbHbIE
¢dakThl, ydyeOHas nucuuiuiiHa «@Pusuka» (HOpMHUPYEeT y CTYIEHTOB MOJJIMHHO
HayyHOE MHpOBo33peHHe. Du3nka sSBISETCS OCHOBOM yueHUsl 0 MaTEpUaIbHOM MHpPE
W pemaer npodseMbl 3Toro mupa. M3ydenwe ¢usuku B mnpodeccroHaIbHBIX
00pa30BaTeNbHBIX OPTraHU3ALMAX, PEATH3YIOIUX O00pa30BaTENbHYIO IMPOTrpamMmy
cpeadero oOmiero oOpasoBanust B mpeaenax ocBoeHus I[IIICC3 CIIO nHa 06aze
OCHOBHOTO 00111er0 00pa3oBaHUs, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT
npoduas TpoeCcCHOHATLHOIO 00pa30BaHMSA. ITO BBIPAXKACTCS B COJCPIKAHUH

06y‘I€HI/I}I, KOJIMYECTBC YaCOB, BBIACIKICMbBIX Ha HN3YYCHHUC OTACIBHBIX TEM



IPOrpaMMBbl, TITyOMHE UX OCBOCHHUS CTyIEHTAMH, 00bEME B XapaKTepe MPaKTUIECKIX
3aHATUH, BUAAX BHEAYJUTOPHOU CAMOCTOSTEIIHON pabOThI CTYICHTOB.

[Tpu ocBoernu npodeccuii CI1O Texaudeckoro mpoduist mpodheccCuoHaTLHOTO
oOpaszoBaHus pusnka n3ydaercs 06ojiee yriyoJIeHHO.

B conepxanun y4eOHOW JUCIUIUIMHBI TIO (HU3UKE TMPH IMOATOTOBKE
oOyyaromuxcss 1Mo TpodeccusiM TEXHUYECKOTO Mpodmist MpoPecCHOHATHHOTO
oOpa3oBaHusi MPOGUIBHON COCTABIIONICH SBISETCS pa3aen «DIeKTPOJAHMHAMUKAY,
TaK KaK OOJIBIIMHCTBO TPOPECCHid W CHEIUATBLHOCTEH, OTHOCSIIMXCS K ITOMY
npoQUITI0, CBSA3aHBI C SJIEKTPOTEXHUKON M AIEKTPOHUKOM.

Teoperuueckue cBeneHuss MO (U3MKE IOMOIHSIOTCS JIEMOHCTPALUSMH U
1a00paTOpHBIMU paboTamu.

N3yuenune oOmeoOpazoBarensHoil yueOHOro mnpeamera «Dduzuka VY»
3aBepIIaeTcs MOJBEICHUEM HTOTOB B (popMe SK3aMeHa B paMKax MPOMEXKYTOUHOU
arrectannu ctyfeHToB B nporecce ocBoeHus OIIOII CIIO ¢ momydyenueM cpenHero

o6iero oopasosanus (ITTIKPC).

3. MECTO YYEBHOI'O TIPEJMETA B YYHEBHOM IIJIAHE

VYyeonsiii npeamet «Dusuka» sBisieTcss 00s13aTeIbHON Yy4eOHOU TUCIMIUIMHON
00111e00pa30BaTEIbHOTO IHMKJIAa OCHOBHOW mMpodeccuoHaIbHON 00pa30BaTeIbHOM
IpOrpamMMBbl cpeaHero npodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETo
oOpazoBaHus ¢ mojiydeHueM cpegHero odmero obpaszoBanusi (IIIIKPC) ¢ yderom
tpeboBanuii ®I'OC CIIO u npoduiis npodeccnoHanTbHOTO 00pa3oBaHUs.

B yueonsix mnanax [HITKPC mecto ydyeOHoro npeamera «dusmnka» B cocTaBe
00s13aTeNIbHBIX y4eOHBIX MPEIMETOB, 00s13aTeNBHBIX TSt OCBOCHMUS
TEXHOJIOTUYECKOTo Mpoduist mpodhecCHoHATFHOTO 00pa30BaHUA.

4. PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEJMETA

OcBoenue copaepkanus ydeOHoU mucuuriinHbl «Duszmka Y» obecrieunBacT
JOCTHKEHHUE 00YJArOIIMMHUCS CICAYIONINX Pe3yJbTaTOB:

JIUYHOCMHbBLX .



JI1 4yBCTBO rOPAOCTU U YBAKEHUSI K UCTOPUH U JTOCTUKEHUSIM OTEYECTBEHHOM
bu3nUecKoil HayKH;

JI2 ¢pusmuecku rpamMoTHOE MOBEACHUE B MPO(ECCHOHATBHON NEATEIbHOCTA U
OBITY TIpH OOpallleHnH ¢ MpudopaMu U YCTPOUCTBAMH;

JI3 TOTOBHOCTD K MPOIOJKEHUIO0 00pa30BaHUs U MOBBIIICHNUS KBATH(PUKAIIUN B
n30paHHON TPO(EeCCHOHANBPHOM NEATEIbHOCTH M OOBEKTHBHOE OCO3HAHUE POJU
(bU3MYEeCKUX KOMIETEHIINI B 3TOM;

JI4 ymeHune HMCHOIB30BaTh AOCTHXKCHHUS COBPEMEHHOW (PU3UYECKOW HAyKu U
bU3MYEeCKUX TEXHOJOTUN JJIS TIOBBIINICHHUS COOCTBEHHOTO WHTEIEKTYalbHOTO
pa3BUTHS B BHIOpaHHON TTPO(ECCHOHATBEHOM eI TEIbHOCTH;

JIS ymeHue caMOCTOSITENIbHO JOOBIBaTh HOBBIE AJiA ce0s (pU3nYecKue 3HaHUS,
UCIIOJIB3YSI JIJIsl TOTO IOCTYIHbIE HCTOYHUKHU WH(OPMAIUY;

JI6 ymeHue BBICTpanBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIICHUSI B KOMaHJE IO
pelIeHnI0 O0IIKX 3a/1ay4;

JI7 ymeHue ympaBisiTb CBOEH IO3HABATEIbHOM JEATEIBHOCTHIO, MPOBOJMTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomemHlxX:

M1 wucnonp30BaHWE Pa3IUYHBIX BHUAOB IMO3HABATEIBHON IEATEIBHOCTH MJIsS
pemieHns (U3UMYECKUX 3ajay, MPUMEHEHUE OCHOBHBIX METOJIOB TO3HAHUS
(HaOmro/leHUs, OMHCAHUS, U3MEPEHHS, SKCIEPUMEHTA) I W3YYCHHUS Pa3InYHBIX
CTOPOH OKPYKaOIIEH JEUCTBUTEIBHOCTH;

M2 wucnonb30BaHME OCHOBHBIX HHTEIJIEKTYaJbHBIX ONEpAlUil: MOCTAHOBKHU
3amauu, (OPMYIHPOBAHUS TUIIOTE3, aHAIM3a W CUHTE3a, CpPaBHEHUs, 00OOIICHMS,
CUCTEMATHU3AlMH, BBISIBJICHUS MPUUYMHHO-CIEICTBEHHBIX CBS3€H, MOKMCKAa AHAJIOTOB,
GbopMyIMpOBaHHS BBIBOJOB JJIsi M3YYCHHUS PA3IUYHBIX CTOPOH (PU3MUECKHUX
OOBEKTOB, SABJICHMM M TPOLECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTh
CTaJIKUBAThCA B MpodecCHuoHaNbHOM cdepe;

M3 ymeHue reHepupoBaTh WIEU U OMPEIEIATh CPEJCTBA, HEOOXOIUMBIC IS

HX pCaIn3aluu;



M4 ymeHue UCHOJB30BaTh pA3JIMYHBIE HCTOYHMKU JUIL  IOJIyYCHMs
¢uznyeckoil HHGpOpMaLMH, OLIEHUBATH €€ JOCTOBEPHOCTb;

M5 ymeHue aHamM3UpPOBATh WU MPEACTABIATh HMHGOPMAIUIO B Pa3IMYHBIX
BHJIAX;

M6  ymenwe myONMYHO  TPENCTaBISATH  PE3yNbTaThl  COOCTBEHHOTO
WCCJIEIOBAHUSI, BECTU JUCKYCCUH, JOCTYIHO M TAPMOHUYHO COYETasl COAEpKAHUE U
(dbopMbI nIpeacTaBIsIeEMO HH(pOpMaLny;

npeomemmuplx:

I11 copmMupoBaHHOCTH MPEACTABICHUM O POIM U MecTe (U3NKU B
COBpPEMEHHOW HayyHOW KapTHMHE MHUpa; IOHMMaHuE (QU3NYECKON CYLIHOCTH
HaOmogaemMbIx Bo BeenenHol siBneHuid, poau U3k B GOpMHUPOBAHUU KPYyro3opa u
(YHKIIMOHAJIBbHON I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs TPAKTUYECKUX 3a]1a4;

112 BJIQJICHHE OCHOBOTIOJIATAIOIIIMMHU bu3nuecKuMu MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE UCIOIb30BaHUE (PU3NYECKON
TEPMUHOJIOTMH U CHMBOJIMKH;

[13 BnajgeHre OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUS, UCIOJIb3yEeMbIMU B
busuke: HAOMIOEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

14 ymenuss oOpabOaTbiBaTh pE3yabTaTbl HU3MEpPEHUN, OOHAPYKUBATh
3aBUCUMOCTb MEXAy (DU3UYECKMMH BEJIMYMHAMHU, OOBSICHATh MOJIyYCHHbIE
pE3yNbTATHI U AENIaTh BHIBOABL;

15 chopmMHupoBaHHOCTH YMEHHMS pemiaTh (U3HMUECKUE 3a1aUH;

[16 cpopmMupoBaHHOCTH YMEHUS NTPUMEHATH IMOJYYCHHbIE 3HAHUS MJIs
OOBSICHEHHsI ~ yCIIOBUM  MNpOTEeKaHWs  (U3MUECKUX  SBICHUH B  MPHUPOJE,
npodeccuoHanbHONM cepe W A OPUHATHS NPAKTUUYECKUX  PEIICHUH B
MMOBCEIHEBHOM KU3HH;

I17 chopmupoBaHHOCTH COOCTBEHHOMN MO3UIIUU IO OTHOIICHUIO K (DU3UUECKOM
uH(pOopMaIuu, NOJy4aeMOr U3 pa3HbIX HCTOYHUKOB.

5.COAEPKAHUE YYEBHOI'O ITPEAMETA

HaumeHoBaHue Conep:kanue yuyeOHOro Mmatepuasa u GopMbl OpraHu3auuu
pa3aesioB U TeM AeSITeJIbHOCTH 00y4aI0IIHUXCH




BBenenue

dusnka - pyHAaMEHTaIbHast HAyKa O TPUPOJE.
EcrecTBeHHO-HAYYHBINH METO/] TO3HAHUS, €I0 BO3MOXKHOCTH U
IpaHUIIBI TIPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IpOIEcce
HO3HAHMA TPUPOJIbL. MoenrpoBaHe GU3NUECKHUX SBICHUHN U
npoueccoB. Poib SkcriepuMeHTa 1 TEOPUU B IIPOLIECCE MO3HAHUS
npuposl. Pusnueckas BennunHa. [lorpemHocTn n3mepeHuit
¢usnueckux BennunH. Gu3ndeckre 3aK0oHbl. [ paHUIIBI TPUMEHUMOCTH
¢usmueckux 3akoHOB. [loHsATHE O (PU3MUECKOI KapTHHE MUPA.
3navyenue ¢u3uku npu ocBoenuu npodeccuit CIIO u crenpansHOCTEH
CIIO.

Pa3zgea 1. Mexanuka

Tema 1. Kunematuka

Mexannueckoe  nBuxeHue. llepememenue. Ilyte.  CkOpOCTb.
PaBHOMEpHOE IPSAMOJIMHENHOE JIBUKCHUE. YckopeHnue.
PaBHOnepeMenHoe mpsiMonuHeiiHOe aBrkeHne. CBOOOAHOE MajieHue.
JIBmkeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOpH30HTYy. PaBHOMepHOE
JIBUKEHHE 110 OKPY>KHOCTH.

IIpakTnueckas padora Nel. Pemenue 3anau. [lepememienue [1yTh.
CKopocTb.

IIpakTnyeckas padora Ne2. Pemenue 3amau. PaBHOMepHOE
IPSIMOJIMHENHOE ABM)KEHUE

IIpakTnyeckas padora Ne3 Pemienue 3anas. /[Buxenue rena,
OpOLIEHHOTO M0J1 YIJIOM K TOPU30HTY.

IIpakTuyeckas padora Ned. Pewenue 3anau. J[Buxkenue no
OKPY>KHOCTH.

Tema 2. 3ak0oHEBI
MexaHuku HeroToHa.

[TepBorit 3akon Heiorona. Cuma. Macca. Umnynsc. Btopoit 3akon
Herotona. OCHOBHOI 3aKOH KJIACCUYECKOW JUHAMHMKHU. TpeTuil 3aKOH
HploToHa. 3akoH BCEMHUPHOro TATrOTeHMs. [ paBUTAIIMOHHOE IOJIE.
Cuna tspxkectu. Bec. CmocoObl u3mepenuss maccbl Ten. Cumbl B
MEXaHHUKe.

IIpakTnueckas padora Ne5. Pemenue 3anau. 3akonsl HproToHA

IIpakTnyeckas padora Ne6. Pemenue 3amau. 3akoH Becemuproro
TATOTEHUS.

Tema 3. 3ak0oHEI
COXpaHEHHUS B MEXaHHKE.

3aKOH COXpaHEHMsI uMIyJibca. PeakTHBHOE ABH)KEHUE. Pabora
cwibl. Pabora mOTeHUMANbHBIX CWJI.  MOIIHOCTb.  DHEprus.
Kunernueckas sHeprus. [loTeHnmansHas 3Heprus. 3aKOH COXPAHEHUS
MEXaHUUYECKOM 3Hepruu. IIpuMeHeHne 3aKOHOB COXpaHEHMUSI.

IpakTuyeckasi pa6ora Ne/. Pemenue 3amay. 3aKOH COXpaHCHHS
UMIyJIbCa

IIpakTnyeckas padora Ne8. Pemenne 3anau. Pabora. MomHocTh

IIpakTuyeckasi padora Ne9. Pemenue 3anad. 3aKoHBI COXpaHECHUS
MEXaHUYECKON IHEPTUH.

Pa3nea 2. Mosekyasipuasi pu3nKka 1 TepMOIHHAMHUKA
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Tema 4. OcHOBBI
MOJIEKYJIIPHO-

KUHETUYECKON TEOPHH.

WUneansHelii ras.

OcHOBHBIE  TOJIOXKEHHS  MOJIEKYJISIPHO-KMHETUYECKOM  TEOPHH.
Pa3mepbl M Macca MOJIEKyJll M aTOMOB. BpOyHOBCKOE JBHMYKEHHE.
Juddysusa. Cunpl 1 3HEPrusi MEKMOJICKYJISIPHOTO B3aMMO/ICHCTBHSL.
Crpoenne ra3oo0pa3HbX, XUAKMX M TBepablx Tei. Ckopoctu
JBHKEHHS MOJIEKYJI U X u3MepeHue. MneanbHslii ra3. JlaBienue rasa.
OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KMHETHUYECKOW TEOpHM TIa30B.
Temnepatypa u ee usmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBINA HYIb
Temneparypbl. TepMoanHaMHUuecKas IIKaja TeMIepaTypbl. Y paBHEHHE
COCTOSIHUS UI€aIbHOro raza. MoJsipHast ra3oBasi IOCTOSIHHASL.

IIpakTnyeckas padora Nel(0. Pemenue 3anau. OCHOBHOE ypaBHEHUE
MKT.

IIpakTnyeckas padora Nell Pemenue 3agau. DHeEprusi TEIUIOBOTO
JIBUDKEHUS] MOJIEKYIL.

IIpakTnyeckas padora Nel2 Pemenue 3amau. 3akoH boiins
Mapuotra

IIpakTnueckas padora Nel3 Pemenue 3anau. 3akon ['eii-JIroccaka

IpakTnyeckas 3axaya Ne 14 Pemenue 3anay. 3akon [lapis

IIpakTuyeckas padora Nel5 Pemenue 3amau. [a3oBble 3aKOHBI.
I'paduueckue 3a1auu.

Tema 5. OcHOBBI
TEPMOIMHAMMKH.

OCHOBHbIE TOHATHS U ONpeeeHus. BHYTpeHHsAsT SHEPrusi CUCTEMBI.
BuyTpeHnHss sHeprus uaeaibHoro raza. Pabora u ternora kak Gopmbl
nepefayd  JHEpPruu. T[emIoeMKOCTb. YJenbHas  TEIIOEMKOCTb.
VYpaBHeHue TemioBoro OamaHca. IlepBoe Hadamo TEPMOJIWHAMMKHU.
Anuabatubiil npouecc. [Ipuniun aeicTBus teroBoil mammabl. KITJ]
TEIJI0OBOTO JIBUTATEIS. Bropoe Hayajuao TEPMOJVHAMUKH.
TepMoguHaMuyeckas: IIKajga TEMIEeparyp. XOJOIWIbHBIE MAIIHHBI.
Tennosle qeurateny. OxpaHa  HPUPOJBI.

IIpakTnyeckas padora Ne 16. Pemenue 3amau. IlepBoe Hauano
TEPMOJUHAMUKU

IpakTuyeckast padora Ne 17. Pemenue 3a1au. BHyTpeHHsist sHeprusi.

IIpakTnyeckas padora Ne 18 Pemenue 3aa4. TennoeMKOCTb.

IIpakTnueckas padora Nel9 Pemenue 3agau. Pabora u temnora kak
dbopma nepeauu SHEPruH.

IIpakTnyeckas padora Ne 20 Pemenue 3aga4. Y paBHEHHE TEIUIOBOTO
OanaHca

IpakTnyeckass padora Ne 21 Pemenme 3amau. KIIJ| termoBoro
JIBUraTesl.
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Tema 6. ArperaTHbie
COCTOSIHUS BEILECTBA.
®Da3oBbIC IEPEXOBI.

CaoiicTBa napos. Mcnapenue u konaeHcanyst. HaceleHHsli nap u
ero cBoiicTBa. AOCONIOTHASI U OTHOCUTEIIbHAS BIXKHOCTH BO3/1yXa.
Touka pocel. Kunenue. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
nasieHus. [leperperslil nap U €ro UCMOIb30BAHUE B TEXHUKE.
CBolicTBa )xHIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS
BellecTBa. [[OBEpXHOCTHBIN CJION KUIKOCTH. DHEPTHUS
MIOBEPXHOCTHOTO CJ10sl. SIBJIEHUS HA TPaHMIIE KUAKOCTU C TBEPABIM
tenoM. Kanumisipusle siBnenus.CBONCTBA TBEPABIX TEI.
XapakTepHucTuKa TBEPAOI0 COCTOSIHUS BEIIECTBA. YIPyrue CBOMCTBa
TBepAbIX Tel. 3akoH ['yka. Mexannueckue cBOMCTBA TBEPABIX TEIl.
TerutoBoe pacluMpeHre TBEPABIX TEJ U KUIKocTel. [1naBnenue u
KpUCTAJUTU3aLUsL.

IIpakTuyeckas padora Ne22.li3mMepeHue BIaXXHOCTH BO3yXa

IIpakTnyeckas padora Ne23./3mepeHue noBepXHOCTHOIO
HaTSDKEHMSI XKUJIKOCTH.

IIpakTuyeckas padora Ne24./3ydyeHue TEI0BOro pacIMpeHus
TBEPJIbIX TEJ.

IIpakTuyeckas padora Ne 25. V3yueHue TemI0BOro paciinpeHus
JKUJIKOCTEH.

IIpakTnyeckas padora Ne26 HaGironenue nponecca
KPHCTAJUIN3AIHN

IIpakTnueckas padora Ne 27 Pemenue 3a1a4 3akoH ['yka.

Pa3znea 3. JjekTpoguHaMuka

Tewma 7. DnekTpocTaTuka

DJIEKTPUUECKOE ToJIe. DJIEKTPUUECKHE 3apsiibl. 3aKOH COXPAHCHHS
3apsna. 3akoH Kynona. Onekrpuueckoe mone. HampsikeHHOCTB
anekTpuyeckoro mnois. I[IpuHnun cynepno3unuu nonei. PaGorta cun
anekTpocTatudeckoro mnouss. [lotennman. Pa3HOCTh mHOTEHIMATIOB.
3KBI/IHOT€HHI/I3J'II>HI>I€ IMOBECPXHOCTH. CBsi3b MCKAY HaIPAKCHHOCTBIO
U Pa3HOCTHIO IMOTEHLHUAJIOB 3JEKTPUYECKOTro Moisd. JIMANEeKTpUKU B
anekTpudeckom mnote. llomapusanusa guanektpukoB. 1IpoBogHuKM B
anektpuyeckoM nosie. Konnencaropsl. CoefuHeHnE KOHACHCATOPOB B
Oartapero.  DHeprus  3apsHDKEHHOTO — KOHJAEHcAaTtopa.  JHEprus
AJIEKTPUYECKOTO MOJISL.

IIpakTuyeckas padora Ne28 Pemenue 3anau. Bzaumonelictsue
3apsaoB. 3akoH KynoHa.

IIpakTnueckas padora Ne29.Pemenue 3anau. Beruucnenue
HANPSPKEHHOCTH AIEKTPUYECKOTO TOJISL.

IIpakTuyeckas padora Ne30.Pemenue 3anay [lorennuman
IIEKTPUYECKOTO 1oJist. Pa3HOCTh NOTEHIIMAJIOB.

IIpakTnyeckas padora Ne31. Penienue 3a1a4 DIEKTPOEMKOCTb.

IpakTuyeckasi padora Ne32.Pemenue 3anady. Konaercatopsi.
DHeprusi AMEKTPUUYECKOT0 MOJIs 3apsKEHHOT0 KOHJIEHCATOPA.

Tema 8. IlocTosTHHBIN
TOK.

3aKOHLI  MOCTOSIHHOTO  TOKa. YCHOBHSA, HEOOXOAUMEBIE I
BO3HUKHOBEHHUSI U MOJACPKAHUS AJIEKTpUUeckoro Toka. Cuiaa Toka u
MJIOTHOCTh TOKa.  3akoH Oma mnms ywactka uenu 6e3 DJIC.
3aBUCHUMOCTD 3JIEKTPUUYECKOIO CONMPOTUBIIEHUSI OT Marepuaia, JJIUHbI
n 1Jiomangu nonepequro CCUCHUA HpOBOHHI/IKa. 3aBI/ICI/IMOCTB
ANEKTPUYECKOTO COMPOTUBIICHHUS MPOBOJHUKOB OT TEMIIEpaTyphl.
DJIEKTPOABMIKYIIAS CHJIa UCTOYHHMKA TOKAa. 3akoH Oma JJisi MOJIHOU
uenu. CoenuHenue  npoBoaHMKOB. CoeanHEHHWE  MCTOYHUKOB
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AIIEKTPUUYECKON 3HepruM B 6arapeto. 3akon Jxoynsa-Jlenuna. Pabora u
MOIIHOCTb 3JIEKTPUUYECKOr0 TOKA. TermIoBoe JeHCTBUE TOKA.

ONEeKTpUY4ecKMid  TOK B IOJYIPOBOJAHMKAX. CoOcTBenHas
IPOBOJIUMOCTb IOJIYIPOBOAHUKOB. [10JIylIpOBOIHUKOBBIE  IPUOOPBI.

IpaxkTnyeckas padora Ne33 Pemenue 3ana4. 3akon Oma aiis
y4acTKa IEIHu.

IpaxkTnyeckas padora Ne34 Pemenue 3anau. 3akon Oma s
[OJIHOM LEIH.

IpakTnyeckas padora Ne 35 Pemenue 3anau 3akon [xoyns —Jlenna

IIpakTnyeckas padora Ne 36 Pemenue 3agayu. Pabora. MouiHocTs

IIpakTnyeckas padora Ne 37 Pemenue 3agau [locnenosarenbHoe
COEJIMHEHHUE MPOBOAHUKOB.

IIpakTnyeckas padora Ne38 Pemenne 3anau. [TapamiensHoe
COCIMHEHHE MMPOBOJAHUKOB

IIpakTnyeckas padora Ne39 Pemenue 3anau Onpenenenue
TEMIIEPaTypbl HUTH JIAMITbI HAaKaJIMBaHUSI.

IIpakTuyeckas pa6ora Ne4( Pemenne 3anau. Onpenenenne KIT

IIpakTuyeckasi padora Ne 41 Omnpenenenue 3/1C u BHyTpeHHETO
COIIPOTHUBJICHUS] HCTOYHUKA TOKA.

Tema 9. MarautHsie
SIBIICHUS

MarnuTtHoe noisie. BekTop MHAYKIMHM MarHuTHOro mnoss. JleWcrBue
MarHMTHOTO IOJIsI Ha NPSMOJIMHEHHBIM IPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. B3aumonelictBue TokoB. MaruuTHeld noTtok. PaGorta mo
NIEPEMELICHUIO ITPOBOJHMKA C TOKOM B MAarHUTHOM moje. JlelicTBue
MarHuTHOTO TmTOJs Ha JBwKymwmiics 3apsa. Cuna  Jlopenna.
OnpeneneHue yAEnpHOrO 3apsiia. Y CKOPUTENH 3apSKEHHBIX
YacTHLL.

DJEKTpOMarHuTHas  MHAYKLIHA.  OJIEKTPOMAarHUTHAas  MHIYKIUS.
BuxpeBoe  anekrpuueckoe  mose.  CaMOMHIyKIUS.  OHEpPrus
MarHMTHOTO  MOJIS.

IIpakTnueckas padora Ne42 MaruuTHbIN IOTOK.

IIpakTnyeckas padora Ned43 Pemenue 3anay Beruncnenue cun,
JISHCTBYIONIMX HA MPOBOAHMK ¢ TOKOM. Cuia AMmrmepa.

IIpakTnyeckas padora Ne44 Pemenue 3anay Beruncnenue cun,
JISMCTBYIONIMX Ha JiekTpuueckuil 3apsa. Cuna Jlopenia

IIpakTnyeckas padora Ned5 Pabota o nepemenieH1io NpoBOAHNKA
C TOKOM B MarHUTHOM TIIOJI€.

IIpakTyeckas padoraNe46 DnekTpoMarHuTHasi HHIYKLUS.

Pa3nea 4. KoJsie0anus U BOJIHBI.

Tema 10. Mexannueckue
KoJIeOaHusl.

KonebarenbHoe apmxkenue. ['apmonndeckue xonedanus. CBoOOIHbBIE
MECXAaHHNYCCKHC KOJ'Ie6aHI/I$[. HI/IHGf/iHBIC MECXAaHNYCCKHUC KOJ'Ie6aTeJ'IBHI)Ie
cuctembl. [IpeBpamieHue »HEpruM MpU KoieOaTeIbHOM JIBHKEHUHU.
CBoOoHBIC 3aTyXarOIINEe MEXaHUYECKHe Kojaebanus. BeIHyXIeHHbIE
MeXaHHYeCKHe KoJieOaHus.

IIpakTnyeckas paGora Ne 47 Pemenue 3amauy. MexaHnueckue
KoJieOaHus

IIpakTnyeckass padora Ned8 l3ydyeHue 3aBUCHMOCTH IE€pHOA
KoJIeOaHUH MAsITHUKA OT JUITMHBI HUTH.
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Tema 11. Yopyrue
BOJIHBI.

[lonepeunbie W TPOJOJIbHBIE BOJHBL. XapaKTEPUCTHUKUA BOJHBI.
VYpaBHeHue 1IocKoW Oerymiedl BoaHBL. MHTEpdepeHmus BoJH.
[TonsiTie o0 mudpakiuu BONH. 3BYKOBBIC BOJHBIL. YJBTPa3BYK M €r0
MIPUMEHEHUE.

IIpakTnyeckasi padbora Ne49 XapakTepuCTUKH BOJIHBI.

IIpakTnyeckas padora Ne50 YpaBHeHue mI0cKoi Oeryieil BOJIHBI.

Tema 12.
DNIeKTpOMarHuTHbIE
KoJIeOaHusl.

CBoOoiHbIE ANIeKTpOMarHuTHBIE Konebanus. [IpeBpaiienue sHepruu B
KoJIe0aTeIbHOM  KOHTYpe. 3aryxaroiue AJIEKTPOMAarHUTHBIE
kosebanus.I'eneparop HEe3aTyXarLux ANEKTPOMArHUTHBIX
KosiebaHuii. BeIHyXIeHHBIE 1eKTpruUecKkue Konedbanus. llepemeHHbIi
TOK. ['eHepaTop mepeMeHHOro Toka. EMKOCTHOE M WHIYKTUBHOE
CONPOTHUBIICHUS TIEPEMEHHOr0 TOKa. 3akoH Oma JJi 3JIEKTPUUYECKOU
[enu mnepeMeHHoro Toka. PaboTa M MOIIHOCTH MEPEMEHHOIO TOKa.
I'eneparopsr Toka. Tpanchopmaropsl. TOKH BBICOKOW YacTOTHI.
[Tonyyenue, neperaya ¥ pacpeaeseHUe JeKTPOIHEPTUH.

IIpakTnyeckas padora Ne51-52. IH1yKTHBHOE 1 €eMKOCTHOE
COIIPOTHUBIICHUE

IIpakTnueckas padora NeS3 3axon Oma 11 3I1. LENU EPEMEHHOTO
TOKA.

IIpakTnyeckas padora Ne54 Pabota u MOLTHOCTh IEPEMEHHOTO TOKA

IIpakTuyeckas padora NeSS Tpanchopmarop

IIpakTuyeckas padora Ne56 PacnipesnenieHue 31€KTPO3HEPrUH.

IIpakTuyeckas padora NeS57 [lepeMeHHbIHN TOK.

Tewma 13.
DNeKTpOMarHuTHBIE
BOJIHBI.

DJNEeKTpOMarHuTHOE  MoJie  Kak  OcoObIi  BUJA ~ MaTepuu.
OneKkTpoMarHuTHble  BOJMHBL.  BuOparop  I'epua.  OTKpBITHII
KosiebarenbHbll  KOHTYp. M3o00perenue pammo A. C. IlomoBeim.
[Tonsitue o panuocssizu. IlpuMeHeHue 3J1eKTPOMAarHUTHBIX BOJIH

IIpakTnyeckas padora NeS8. lI3ydyeHne cBONCTB 2JIEKTPOMAarHUTHBIX
BOJIH.

Pa3nen 5. Ontuka

Tema 14. IIpupona ceera

CKOpOCTh  pacmpoCTpaHEHHs  CBeTa. 3aKOHBl  OTPAXKEHHS U
npenomieHus cera. I[lomHoe ortpaxkenuwe. Jluusbl. ['nma3z  kak
onTuyeckas cuctema. OnTudyeckue npudopkl.

IpakTnyeckas padora Ne59-60. 3akoHBI OTpaKEHHS U TIPEITOMIICHUS
cBeTa

IIpakTnyeckas padora Ne61 V300paxxeHne npeAMETOB B TOHKOM
JIMH3eE.

Tema 15. BoinHoBbIe
CBOMCTBA CBETA.

Untepdepeniuss  cBera.  KorepeHTHOCTh  CBETOBBIX  JIyueH.
WutepdepeHiiuss B TOHKUX IUIEHKax. [loockl paBHOM TOJIIMHBL
Konba Hptotona. Hcnonb3oBaHue uWHTEpPEpeHIMH B Hayke U
texHuke. Judpakuusa ceera. udpakuus Ha menud B NapajuledbHBIX
nyyax. [udpakuumonnas pemerka. Ilonarue o rojorpaduu.
[Honspusanusa nonepeunbix BoiH. [lomspusanms ceera. JIBoiHOE
nyuenpenomienue. [lomsponnel. ucnepcust cBera. Buabl criekTpos.
Crnextpbl ucnyckanust. CoekTpbl HOMNIOMEHHs. YIbTpapHroIeTOBOE U
uH(ppakpacHoe wu3nydeHus. PentreHoBckue nyun. Mx mnpupoma u
CBOMCTBA.

IIpakTnyeckas padora Ne 62 M3yuenue uarepdepeHuns u
nudpakiy cBera.
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Pa3neJ 6. DiieMeHTHI KBAHTOBOM (U3HKH.

Tema 16. KBanToBas
OIITHKA

KBauToBas rumnoTesa IImauka. DoToHEI. Buenaunii
dorosnexTpuueckuit 3pdexr. Buyrpennuit dortordpdexr. Tumsl
(hOTO37IEMEHTOB.

Tema 17. dusznka atoma.

Pa3BuTHe B3IJIS10B Ha CTPOEHUE BELIECTBA. 3aKOHOMEPHOCTH B
ATOMHBIX CIIEKTpax Bojaopona. SnepHas Mozenb aroMa. OmbITel J.
Pesepdpopna. Mogenr aroma Bomopoaa mo H. Bbopy. KantoBbie
TE€HEPATOPBL.

Tema 18. dusnka
ATOMHOTO Si/pa.

EcrecTBeHHass pajiMOAaKTUBHOCTh. 3aKOH paJUOAKTUBHOIO pacCIaja.
CriocoOb1 HAOMIOIEHHS M PETHCTPALUH 3apSHKEHHBIX YacThll. D ¢deKT
BasunoBa-UepenkoBa. CtpoeHue atomHoro sjapa. Jledekt macchl,
SHEPrusl CBA3M U YCTOMYMBOCTh aTOMHBIX SiAep. SnepHble peakluu.
HckyccTBeHHas paaMOaKTUBHOCTh. JleneHue Tsokensix sanaep. Llenmnas
sIepHas peakuus. YIpasisiemas UenHas peakuus. SAnepHblid peakTop.
[lonyyenue paaMOaKTUBHBIX HW30TONOB M HUX NPUMEHEHHE.
buonornueckoe JICCTBHE paauOaKTUBHBIX W3JIy4CHU.
DneMeHTapHble YaCTULIbI.

IIpakTnyeckas padora Ne 63 SnepHble peakuuu.

IIpakTuyeckasi pabora Ne64 3akoH paJlOAaKTUBHOIO pacHaja.

6. TEMATUYECKOE IINTIAHUPOBAHMUE 110 YYEBHOMY HPEJIMETY

Ne HaumenoBanue pasaesioB u tem  |Beero |Jlekuun 3anaTus
n/n IpakTuyeckue | JlaGopaTopHbie
Brenenne 2 2 - -
1 | Mexanuka. 19 12 7 -
2 | OCHOBBI MOJICKYJISIPHON (DU3UKH 35 20 15 -
U TePMOJMHAMUKH.
3 | DyekTpoauHAMUKA. 55 42 13 -
4 | KonebGaHus U BOJHBI. 24 12 12 -
5 | OnTuka. 13 9 A ]
6 | DJIeMeHTHI KBaHTOBOW (DU3HKH. 14 12 2 -
Hroro 162 109 53 -

[Ipu peanuzanuu coaepkanusi 00IIEO0Pa30BATEIBLHOTO YyU4EOHOTO TpenMeTa

«Dusuka Y» B npeaenax OIIOIT CIIO na 6a3e 0CHOBHOTO OOIIEro 0Opa3oBaHUs C

nojy4deHueM cpeanero obiero oopazosanus (ITITKPC):

Bup yueOHoii padoThl

0O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI 168

B TOM 4YHucCJIC:

TEOPETHUECKOE 00yUeHNe | 109
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MPAKTUYECKHUE 3aHATH 53
Y4eOHBIM IJIAHOM HE
nabopaTopHbIE 3aHATHS
PEYCMOTPEHBI
Y4eOHBIM IJIAHOM HE
Koncynemayus
PEYCMOTPEHBI
Y4eOHbIM IUIaHOM HE
Camocmosmenvuas paboma
PETyCMOTPEHBI
Ilpomesricymounan ammecmayus 6 ghopme IK3amena 6

7. YAEBHO-METO/INUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE ITPOI'PAMMBI YYEBHOI'O ITPEIMETA

7.1 Onucanue mamepuanvbHo-mexHuuecKkoil 6azvl, He00X00UMOIL 01

ocyuiecmesieHun 06pa303am €J/IbHO20 npouecca

HaumeHoBaHue crieliUaIbHBIX IOMELEHUH H OcHaleHHOCTh crenuaIbHbIX
i MOMeIleHUi 1JI51 CAMOCTOATEIbHO PadoThI NMOMelIeHU U NOMeIeHu i NS
CaMOCTOSITeIbHON padoThI
Kabuner xumun: yuebHas ayauropus ains | 1.YueGHast jocka
IIPOBEJICHUS 3aHATUHN BCEX BUJIOB, B TOM uucie | 2.Pabouee mecTo mpenojaBaTess
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYNbTaMi, | 3.KoMmnekt yuebHoi Mmebenu Ha 25
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHON oOyuaromuxcs
aTTecTaluu 4.Y4eOHO-HarIsIHbIe TOCOOUS
1 414042, r. Actpaxanb, yi. MaructpanbHas, 18| 5.I1epenocHoi MYJIbTUMEIUNHBINA
Aymutopus Ne 309 KOMIUIEKT
6.loctyn K MH(OPMaLMOHHO-
TEJEKOMMYHHUKALMOHHON CEeTH
«HTepHeT»
[Tomemenue nns camocrostenbHol padotel | 1. Kommekt yuebHol mebenu Ha 25
414042, r. ActpaxaHs, yi. MaructpanbHas, 18 | oOyuarommxcs
Ayautopus Ne 308 2. KommproTeps! — 2mIT.
2 3. HMoctyn UH(POPMALIMOHHO-
TEJIeKOMMYHUKALMOHHON CeTH
«HTepueT»

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeunsi)

@) OCHOGHAA yYeOHasa Tumepamypa:

1. MsaxumeB I'.4., byxosue b.b., Corckuii H.H. ®uszuka.10 wmacc. M.,

«IIpocsemenue» 2019 r.
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2. Mskumes ['.4., byxosue b.b., Yapyrun B.M. ®usuka.ll kmacc. M.,
«IIpocemenue» 2019 1.

3. PeivreBnu A.Il. ®uszuka. 3amaunuk. 10-11 xmacc/PeimkeBuy ATl —M.:
«dpoda» 2020.- 189c.

0) oononnumenvHan yueonan 1umepamypa:

1.Ko3nosa 1.C. ®usuka. PoctoB-Ha-/lony: «®enukc», 2019. — 409 c.

2.®upcoB A.B. ®usuka. M.: «Akanemus», 2021, — 432 c.

3.Amutpuena E.W. ®usuka B npumepax u 3agadax. M.: «@opym», 2019. — 512

8) nepeuenHs yueOHO-MemooudecKo2o obdecneueHus:

006 obpazoBanuu B Poccuiickoit @enepanmu: gpeaep. 3akox ot 29.12. 2012
No 273-®3 (B pen. @enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-D3, o1 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-03, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 Ne 84-D3, ot

27.05.2014 Ne 135-®@3, ot 04.06.2014 Ne 148-d3, ¢ wu3M., BHCCEHHBLIMH
®enepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.)

@enepanbHblii TOCYJApCTBEHHBIM 00pa30BaTENbHBIA CTAaHAAPT CPEAHErO
oOmero o0Opa3oBaHus, YTBEPKACHHBIM NpPHUKa30M MuHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunucrtepctBoM  toctuimu  Poccumiickonn  ®epepaumn 7 uwwoHs 2012 T,
peructpanuoHHbIi Ne 24480).

[Tpuka3 MunuctepcTBa npocsenieHus Poccuiickoit @eaeparuu ot 23.11.2022
Ne 1014 «OO0 ytBepxkaeHuu (QeaepanbHON 00pa30BaTENbHON MPOrpPaMMbl CPETHETO
obmrero oopaszoBanus» (3apeructpupoBan 22.12.2022 Ne 71763).

2) unmepuem-pecypcol:

1.www.ecologysite.ru (Karamor skoylormdeckux caiToB). Www.ecoculture.ru

(CaitT 5KOJIOTHYECKOTO MPOCBEIICHHUS ).
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2.www.ecocommunity.ru (MubopMaIiimoHHbIN caiiT, OCBEIIAIOMIHNA MPOOIeMbI

skosnoruu Poccun).

0) 371eKMPOHHO-OUDIUOMEYUHbLEe CUCIEMBL:

8.O0COBEHHOCTHU OPTAHU3AIIUU OBYYEHMUSA 1JII UHBAJINAOB U
JIMI] C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

I[JDI O6y‘—IaIOIHI/IXC$I N3 4Yucja HWHBAJIMAOB MW JIKMII C OI'PaHUYCHHBIMUA

BO3MOXHOCTAMU 3O0POBbA HA OCHOBAHUS IIMCBMCHHOTIO 3asBJICHUSA yqe6Ha;1

nuciuIuIinHa «@u3uKa Y peaausyeTcsi ¢ y4eTOM 0COOEHHOCTEH MCux0o(hu3nuecKoro

Pa3BUTHS, WHIWBUAYAJIbHBIX BO3MOXKHOCTEM W COCTOSIHUS 3/I0pOBbs (Haynee —

WHJUBUAYAJIBHBIX OCOOCHHOCTEH ).

9. KOHTPOJIb 1 OIEHKA PE3YJIbBTATOB OCBOEHUA

YUYEBHOI'O ITPE/IMETA
Pe3syabTaTsl Kon IIpoBepsiembie D®opMbI U METOABI KOHTPOJIS
o0y4eHusn pe3yJib yYMeHHUs U 3HAHHUA HOLEHKH
(IMYHOCTHBIE, TATOB pe3yJIbTaToOB 00y4eHHs
npeaAMeTHbIE, Texymmn IIpomexxyTouHas
MeTanpeaMeTHbIe) KOHTPOJIb aTTecTanus

JUYHOCHIHbLE

YyBCTBO TOPJIOCTH U JII | 3HATD: Hoknaowv

YBaKEHUS K HCTOPUH U UCTOPUYECKHE Peghepamui

JOCTHXKEHUSIM JOCTHOKEHUS

OTEUYECTBEHHOMN OTEYECTBEHHOMN

duznyecKoil HayKu ¢u3nuecKoil HayKH.

buznyecku J12 3HATD: kak npaBunsHo | Ilpakmuueckue

IrPaMOTHOE NOBEJICHUE oOpamarbes ¢ pabomeol.

B IIpodeccnoHanbHOM AIIEKTpONpUOOpamMu U

NeSITeTLHOCTH U OBITY YCTPOHCTBAMH.

npu o0paIIeHNH C

npubopamu u

YCTPOMCTBAMU;

TOTOBHOCTb K JI3 3HATD: kak Yemmuwiti onpoc.

MPOJOHKEHUIO HCIIOJIb30BaTh Peghepamui.

o0Opa3oBaHus U MOJTy4YeHHBIe 3HaHUS U1l | Tecmuposanue.

MOBBIIICHUS MPOIOJKEHHUS

KBaJTM(DUKAINH B o0Opa3oBaHus,

n30paHHOI 00BEKTUBHO OCO3HABATH

npodeccuoHaIbHON poib puzmueckon

JeSITeTLHOCTH U KOMIIETEHIIH B 3TOM.

00BEKTUBHOE
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OCO3HaHUE POJIH
(bU3UIECKUX
KOMIICTEHIIHI B 3TOM;

YMEHHE UCIIO0JIb30BATh JI4 3HATD: noctuxenus Yemuwii onpoc.
JOCTH>KEHHUS COBPEMEHHOM Tecmuposanue.
COBPEMEHHOM ¢du3nveckoil HayKu u

¢bu3nyueckoil HayKu u (bu3HYECKUX TEXHOJIOTUI

¢buznvecKux JUTSI TIOBBIILICHUS

TEXHOJIOTUH I COOCTBEHHOTO

MOBBILIEHUS MHTEJJIEKTYaJIbHOTO

COOCTBEHHOTO pa3BUTHUS B BEIOpaHHOMU
HMHTEJUIEKTYaTbHOTO npodecCHOHATLHOM

pa3BUTHSA B JIeATEIbHOCTH.

BBIOpaHHOM

npodeccnoHanbHOM YMETb: ucnonb3oBarb

NeSITEIbHOCTH JOCTHKEHUS

COBPEMEHHOU
¢bu3nyecKoil HayKu.

yYMEHHE JI5 3HATD: ucrounuku /[oknao.
CaMOCTOSTEIIbHO uHpopmanuu. Pechepam.
n00BIBATh HOBBIE JIJIsI YMEThb:

cebs pusmueckue CaMOCTOSITEIIBHO

3HAHUS, UCTIOJIb3YsI J0OBIBaTh HOBBIE JIJIS

JUISL TOTO JOCTYITHbIE ce0s pu3nyecKkue 3HaHus,

HCTOYHUKHU MCIIOJIB3YS IOCTYITHbIE
uHpOpMaLUU UCTOYHUKU UHPOPMALIUH.
YMEHHE BBICTPauBaTh JI6 YMETD: BeicTpauBare  \[Ipakmuueckas
KOHCTPYKTHUBHBIE KOHCTPYKTUBHBIE paboma.
B3aMOOTHOLIEHUS B B3alMOOTHOUIEHHUSI B

KOMAaHJI€ 110 PELICHUIO KOMaH/I€ 110 PEIICHUIO

001X 3a7a4; 0o0IIUX 3aJa4;

YMEHHE YIIPABIIATH JI7 YMETD: ynpasnsats

CBOEH NO3HABATEIbHON CBOEH ITO3HABATEIIBHOU

JESTENBHOCTBIO, JESTENIBHOCTBIO,

MIPOBOAUTD MIPOBOAUTH CAMOOLIEHKY

CaMOOILIEHKY YPOBHs YPOBHSI COOCTBEHHOTO

COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO

MHTEJJIEKTYaJIbHOTO pa3BUTHSA

pa3BUTHS,

MemanpeomMemHpix:

HCTIOJIb30BaHUE MI 3HATD: paznuunsbie [ Ipakmuueckas
pa3JIMYHBIX BUJIOB BU/Ibl [T03HABATEJILHOMN aboma
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[M03HABATEJIbHOMU
JEeATEIbHOCTH ISl
pemeHust pu3nyecKux
3a/1a4, IpUMEHEHUE
OCHOBHBIX METOJIOB
MTO3HAHMS
(HabmroieHus,
ONMCaHUs, U3MEPEHNUS,
AKCIEPUMEHTA) JIst
M3y4YEHUs Pa3IMYHbIX
CTOPOH OKPYKaroLen

JIeATEITLHOCTH.
YMETD: ucnonszoBanue
Pa3IMYHBIX BUJIOB
MO3HABATEIIbHOMN
JIeATETbHOCTH JJIS
perieHus GU3nIeCcKux
3a/1a4, MPUMEHEHUE
OCHOBHBIX METOJIOB
MO3HAHUS (HAOIIOICHUS,
OMHCAHUS, U3MEPECHHUS,
AKCIIEPUMEHTA) IS

Peghepam

NEUCTBUTEIBHOCTH W3Y4YEHUS Pa3IndHbIX
CTOPOH OKpYKarouen
JIEHCTBUTEIILHOCTH
HCTIIOJIb30BaHUE M2 YMETb: ucnonb3oBanue [[Ipakmuueckas
OCHOBHBIX OCHOBHBIX paboma.
MHTEJUIEKTYyaJIbHBIX MHTEJUIEKTYaJIbHBIX
OIIEepaLIAiA: OIEPALMiL: TOCTAHOBKHU
MIOCTAaHOBKH 3a/1a4H, 3a1auu, (HOpPMYIUPOBAHHUS]
(hopMyIMpOBaHUS TUIOTE3, aHAIN3a U
TUIIOTE3, aHAJIU3a U CUHTE3a, CPAaBHEHMS,
CUHTE3a, CPaBHEHUS, 0000111eHN,
000011IeHH S, CHCTEMAaTH3alMH,
CUCTEMAaTHU3allHH, BBISIBJICHUS IPUYUHHO-
BBISIBJICHUSI IPUYUHHO- CJIEJICTBEHHBIX CBS3EH,
CIIEICTBEHHBIX CBSI3EH, MIOKCKA aHAJIOT OB,
MOMCKA aHAJIOTOB, dbopMynupoBaHUs
(dbopMynupoBaHUs BBIBOJIOB JIJISl U3YUYCHUS
BBIBOJIOB JIJIsI Pa3IMYHBIX CTOPOH
W3YYEHUS PA3IMYHBIX (bu3IeCKuX 0OHEKTOB,
CTOPOH (PU3HUECKUX SBJIEHUH U NIPOLIECCOB, C
00BEKTOB, SIBICHUN U KOTOPBIMU BO3HHKAET
IIPOLIECCOB, C HE00X0/IUMOCTh
KOTOPBIMU BO3HUKAET CTaJIKUBaThCS B
HE00X0IMMOCTD npodeccuoHanbHOM
CTaJIKUBAThCS B chepe
npodecCuoHATBHON
chepe
yYMEHHE reHepupoBats| M3 YMETD: renepupoBars |[Ipakmuueckas
UJIeU U ONpEeNsATh UJeH U ONPEeNATh paboma.

CpeICTBa,
HEOOXOIUMBIE IS UX
peanuzanuu

CpenCcTBa, HEOOXOAMMBIE
JJI UX peain3anu
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YMCHHC HCIIOJIb30BATh

VYMETD: ucnons3oBath

Yemuwui onpoc

pa3nuYHbIC UCTOYHUKH| M4 pas3nYHbIe UCTOYHUKH  |Tecmuposanue
JUIS TIOJTy4EHUs JUTSI TIOJTY4EeHUS
¢buznveckoi ¢duznueckoit
uHpopmanuu, uH(pOpMalnH, OLIEHUBATh
OIICHUBATH €€ ee JJOCTOBEPHOCTb
JIOCTOBEPHOCTD
YMEHHE M5 YMETb: ananuzupoBats |Ycemusiii onpoc
aHAIM3UPOBATH U TIPE/ICTaBIIATh Tecmuposeanue
MIPEJICTaBIATh nH(OpPMALIHIO B
nH(OPMAIIHIO B pa3IMYHBIX BUIAX
pa3IMYHbIX BUIAX
YMEHHE ITyOJIUIHO Mo YMETb: ny6mmuno Peghepam
MIPEJICTaBISATh MPEJICTaBIISTh /[oknao
PE3YIIbTATHI pe3yIbTaThI
COOCTBEHHOTO COOCTBEHHOTO
WCCJICIOBAHMS, BECTH WCCJICJIOBAHMSI, BECTH
JTUCKYCCUU, TOCTYITHO JTUCKYCCHH, JOCTYITHO U
¥ TAPMOHHYHO COYeTast TapMOHHYHO COYETast
coziep;kanue u Gopmbl coJiep:kanue U GopMbI
MpeICTaBIsIeMON MPEICTaBISIEMON
nHpopManuu; nHpopManuu;
npeomMemHmuix:
c(hOpMUPOBAHHOCTD 111 3HATD: o ponu u mecte |Vcemmuwiii onpoc

IIPECTaBICHUN O pOJIN
U MecTe (pU3UKU B
COBPEMEHHOM HAYYHOU
KapTUHE MUPAa;
MMOHUMAaHHe
(buzmdeckoit
CYLIHOCTH
Ha0J110/1a€MBIX BO
Bcenennoii sSBieHuMiA,
poya pu3uKu B
(dbopmMupoBaHUU
Kpyrosopa u

(G YHKITMOHATTEHOM
IrPaMOTHOCTH
YenoBeKa s
pelieHus
MPAKTUYECKHX 3a71a4;

(bu3uKN B COBpEMEHHOMI
Hay4YHOU KapTUHE MHPA;
NOHUMaHHe (PU3NIECKON
CYIIIHOCTH HAOJIIOAaeMbIX
BO BcenenHoi SABIeHUH,
poiu pu3uKM B
dbopmupoBaHUU
Kpyro3opa u
(byHKIMOHATBHON
rPaMOTHOCTH YEJIOBEKa
JUISl pELICHUS
MPAKTUYECKUX 3a7au;

Tecmupoesanue
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112 3HATD: Yemmuwiii onpoc
BJIa/ICHUE OCHOBOIOJIAraoIue Tecmuposanue
OCHOBOTIOJIAral0IUMHU buznYeCKre TOHATHUS,
¢buznueckuMu 3aKOHOMEPHOCTH, 3aKOHbI
MOHATHSIMH, U TCOPHH;, YBEPCHHOE
3aKOHOMEPHOCTSIMH, HCIIOJIb30BaHUE
3aKOHAMHU W TEOPHSIMH, buznueckoit
YBEpPEHHOE TEPMHUHOJIOTUH U
WCIOJIb30BaHUE CUMBOJIUKHT
(buzmveckoi
TEPMHUHOJIOTUA )31 YMETDb: yBepeHHoe
CUMBOJIUKH UCIIOJIb30BaHUE

buznueckoit
TEPMHUHOJIOTUH U
CUMBOJIUKH

113 3HATD: ocHOBHBIE llpakxmuueckas IK3ameH
BJIaJICHUE OCHOBHBIMHY| METO/Ibl HAYYHOTO paboma
METOJIaMH  HAy4YHOTO MTO3HAHUS Tecmuposanue
MO3HAHUS,

HCIIOJIb3YEMBbIMU B

busuke: YMETD: Bnageth

HaOJIIOIEHUEM, OCHOBHBIMH METOIaMU

OTIHMCaHUEM, HAy4YHOTO MMO3HAHUS,

U3MEpEHHUEM, HCIIOJIb3YEMBIMH B

AKCIIEPUMEHTOM; ¢busuke: HAOTIOACHUEM,
OIMCAaHUEM, U3MEPCHHUEM,
IKCIIEPUMEHTOM;

174 Yemuwi onpoc IK3amen
yMeHusi 00palaTbIBaTh| YMmets: 00pabaTbIBaTh IIpaxmuueckas
Pe3YIIbTATHI pe3yJIbTaThl U3MEPEHUH, | paboma.
HU3MEepeHuil, 0oOHapyKHUBaTh
OoOHapyXHBaTh 3aBUCHMOCTE MEXKTY
3aBHUCHMOCTh  MEXIY] (buznuecKuMu
(buzmIecKuMU BEJIMYUHAMU, OOBSICHITH
BEITMYMHAMU, MOJIy4E€HHBIE PE3YIbTATHI
OOBSACHSITH
MOJIy4EeHHBIE
Pe3yNIbTAThI U
c(hOpMHUPOBAHHOCTH 115 YMETh: Yemmuwiii onpoc
YMEHHUS pemarb pemars Gu3nuecKue IIpaxmuueckas
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¢busznueckue 3a1aun

3aJa4un

paboma.

c(hOpMUPOBAHHOCTh
YMEHHUS  TPUMCHSTH
MOJIyYEHHBIE  3HAHMUS
JUISL 00BsSICHEHUS]
YCIIOBUH  MpOTEKaHUS]
(bu3HUECKUX SBICHHUM
B pUPOJIE,
npodeccnoHaTbLHOM
cdepe U sl TPUHSITHS
MPAKTUIECKHIX
peleHuit B

TIOBCETHEBHOM KU3HH,

116

YMETb: npumeHaTs
MOJTy4YCHHbIEC 3HAHUS /IS
OOBSICHEHUS YCIIOBHH
NpoTeKaHus PU3NIECKUX
SIBJICHUH B IPUPOJE,
npodeccrnoHabHOM
cdepe u U1 NPUHATUSL
IIPAaKTUYECKUX PEUICHUH B
MIOBCEJHEBHOM JKU3HY;

Yemuwu onpoc.

IIpakmuueckas
paboma
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