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INOACHUTEJIBHAA 3ATINCKA

Pabouas mporpamma yuebHoro npeamera «Pusukay (mpeamerHas oomacte «Maremaruka)
Ha YpOBHE cpeaHero oluiero o0pa3oBaHUs COCTaBIIEHA HA OCHOBE TPEOOBAHHM K pe3yibraTram
OCBOEHHSI ITPOrpaMMBI cpetHero olriero oopaszoBanus 11t oOyvaromuxcsi 10-ro xkmacca MBOY
Kpacnoapmeiickoit COILI B COOTBETCTBHM CO CIECIYIOIMMMU HOPMATUBHBIMU JTOKYMEHTAMH:
- ®enepanbHbiM 3ak0OHOM OT 29.12.2012 Ne 273-®3 «O06 o6pa3oBanun B Poccuiickoi
Denepauuny;
- ®I'OC cpennero obmero o0pa3oBaHMS, YTBEPKIACHHBIM NMPHKa30M MUHIPOCBEIICHHUS OT
17.05.2012 Ne 413 «O6 yrBepkiaeHUU (eaepatbHOrO TOCYIapCTBEHHOTO 00pa3oBaTEebHOTO
cTaHjapra cpeaHero oOmiero ooOpaszoBanus» (¢ u3MeHeHusmMu Ne 732 ot 12.08.2022
3apeructpupoBan 12.09.2022 Ne 70034).
- [Ipukazom MunucrepctBa npocsemienus Poccuiickoit @eaeparuu ot 18.05.2023 Ne 371 "O06
YTBEpXKACHUH (elepalibHON 00pa30BaTeIbHOM MPOrpaMMBl CpeaHero odmiero obOpasoBaHwus"
(Bapeructpuponan 12.07.2023 Ne 74228)
- OcCHOBHOW 00pa3oBaTEeNLHOW TMporpaMMoil cpemHero obmero ooOpa3zoBanus, MBOY
Kpacnoapmeiickoit COLI;
- ®enepanbpHOit paboueit mporpammoii COO, mo npeamety «Pu3nka» yriayOIeHHOTO yPOBHS;
- YyeOubim mmanom COO MBOY Kpacnoapwmetickoit COLL
- Ilonoxxenmem o pabGouux mporpammax, y4eOHBIX Kypcax (B TOM YHCIIE BHEYPOUHOMH
nesTeNbHOCTH ), yueOHbix Moayneir MBOY Kpacnoapmeiickoit COL;
- PaGoueit nporpammoii Bocnutanust MbOY Kpacnoapmeiickoit COLL;
- YyeOHukamu, yueOHbIMU TocoOusmu (Denepanbhblii 3akoH 0oT 24.09.2022 Ne 371-D03),
yTBEp)KJIeHHbIe TpuKazoM Munmnpocsemenns oT 21.09.2022 Ne 858 "OO yrBepkIeHUU
denepanbHOro mnepeyHs Yy4eOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAaHUIO TPH peaTu3aliu
MMEIOLINX TOCYJapCTBEHHYIO aKKpPEAUTAILMI0 00pa30BaTeIbHbIX MPOrpaMM HadyaabHOTO OOIIETo
00pa30BaHUsl  OCYILECTBISIONIMMH  OOpa30BaTENbHYIO  JI€ATEIIBHOCTh U YCTaHOBJIEHUS
IPEJEeIbHOIO CpPOKa HCIHOJIb30BAHUSA MCKJIIOUYEHHBIX Y4€OHUKOB» (3aperucTpupoBaHO B
Mumntocte Poccun 01.11.2022 N 70799)

Pabouas nporpamma yuyebHoro npeamera «@usuka» JUisi 00ydaroluxcs Ha YpOBHE CPEIHEro
o0uiero o6pa3oBaHusl OPUEHTUPOBAHA Ha II€JIEBbIE IPUOPUTETHI, CHOPMYIUPOBAHHBIE B paboyeit
nporpamme Bociutanuss MbOY Kpacnoapmetickoit COLLI

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

[Iporpamma mo ¢u3uke Ha YpPOBHE CpeaHero obmiero oOpa3oBaHHs pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pazoBaTeIbHOM
nporpammel, npeacTtaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroMm denepanpbHOi padoueit
nporpamMMbl  BocniuTanuss W KoHnenuuu mnpenonaBaHust yueOHoro mnpeamera «@Pusmka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®denepanuu, peamu3yrOIIMX OCHOBHbBIE
o0Opa3oBaTeNbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COJAEp)KaHUE,
YCTAQHABJIMBAET PEKOMEHYEMYIO IMOCIIEO0BATEIIbHOCTh M3YUEHHs] TEM U pa3JelioB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKH Y4eOHOTro
mpolecca, BO3PAaCTHBIX ocoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
IpPEICTaBICHNUE O LEIAX, COAEPKAHUM, OOLIEeH cTpaTeruy 0O0y4YeHMs, BOCIIMTAHUS U Pa3BUTHI,
o0yyaromuxcs cpeacTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriayOIEHHOM ypOBHE.



HEJN U3YUEHUSA YYEBHOI'O IPEMETA «®U3UKA»

N3yuenne kypca (QU3UKK YrIyOJEHHOTO YPOBHSA TMO3BOJIIET pPEAIM30BaTh 3aJaudl
npodeccuoHaNbHOM OpPHEHTAllMU, HAMpaBJICHO HAa CO3[JaHUE YCJIOBHM IS MPOSBICHUS CBOMX
UHTEJUICKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM O0YYaromUMCs, KOTOpBIE
HEOOXOMUMBI ISl MPOJOJDKEHUsT o0pa3oBaHMsl B OpraHu3alusax MpodeccrnoHalIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUYECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mno ¢usmke ompenensroTcs IUIaHUPyeMble pe3yJabTaThl OCBOCHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaMeTHble (Ha yriayOonéHHoM ypoBHe). HayuHo-MeToqom0rndeckoil OCHOBOM 1Sl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIPEIMETHBIM U IMPEIMETHBIM pPE3yJbTaTaM OO0yYaroIluXcs,
OCBOUMBILHUX Mporpammy 1o (Gusmnke Ha ypoBHE CpeaHero ooiero oopazoBaHus Ha yriiyO0JIEHHOM
YPOBHE, SABJISIETCS] CACTEMHO-IEATEIBHOCTHBIN MOIXOI.

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOSHHS Kypca (M3HKH Ha YriyOJIEHHOM ypOBHE, B TOM
YHCclie MPEMETHbBIE Pe3YyJIbTaThl M0 TOJaM 00yUYEeHHUS;

coaepkaHue yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHHUs.

[Iporpamma 1o ¢u3NKe HMeeT MPUMEPHBIA XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU JUISl COCTABIIEHUSI CBOMX PA0OUUX MPOTrpamMm.

[IporpaMmMa 10 (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHUIUMATUBY YUHUTENeH U
IIPEAOCTABIAECT BO3MOXHOCTH JUISI PEAIM3alUU  PA3JIMYHBIX METOJWYECKHX IOJIXOI0B K
npenofaBaHuio (GU3NKKM Ha YriayOJIEHHOM YpOBHE MpPH YCIOBHHM COXPAaHEHHUs O00s3aTeNbHOMN
4acTH COJIEep KaHus Kypca.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUeOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUHN, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHWe U aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUiIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBoWcTBaMH. W3yuenune ¢GU3MKKM BHOCUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYyHOM KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBaHUE
YMEHMM MPUMEHATh HAYYHbIN METOJ IO3HAHUS IPU BBIOJHEHUH UMU Y4€OHBIX UCCIIEJOBAHUMN.

B ocHOBY Kypca (pu3MKH Ha YpOBHE CpelHEero obmero oopa3zoBaHus MOJIOXKEH Psll UEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3ziesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Marepuan Kypca (U3HKH OO0bEeTUHEH
BOKpPYT (usnueckux teopuil. Bemymmm B Kypce siBisercss (GOpMHUpOBaHHME IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoen cymanumapuzayuu. E€ peanuzanus MpeanoiaracT UCMojab30BaHUE T'YMaHUTapPHOTO
noTeHuuan€a GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
IIpEIoJIaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
M3YYEHHBIX TEOPUH U 3aKOHOB. [Ipu 3TOM paccMaTpuBaroOTCsS Ha YpOBHE OOIIUX MPEICTaBICHUN
Y COBpEMEHHBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peannusyercs NOCPEACTBOM BBEICHHS JJIEMEHTOB COIEP/KaHMUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM pallMOHAIBHOTO IPUPOJIOTIONIBE30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

OcBoeHnue conepkaHus MPOrpaMMbl 1O (PU3UKE TOJHKHO OBITh MOCTPOCHO HA MPUHIUIIAX
CHUCTEMHO-EATEIbHOCTHOr0 noaxo/a. s pusuku peannzaus 3TUX NPUHLIUIIOB Oa3upyeTrcs Ha
UCTIOJI30BAaHUM CAMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ACWCTBYIOWIETO (hakTropa
yueObHoro mpouecca. Jlyisg yriayOsi€HHOro YpoOBHA — 3TO CHCTEMa CaMOCTOSATENIBHOTO
YUYEHHUYECKOTO SKCIIEPUMEHTa, BKIIIOYAIOMIETO (PPOHTAIbHBIE YYEHHUYECKHUE OIBITHl MpU
U3y4eHHUM HOBOIO MaTepuaisa, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peann3anu (pU3HUECKOro MpakTuKyma. B mepBom ciydae MpakTHUKyM
npoBoautTcs 6o B koHme 10 m 11 kmaccoB, OO TMOCiIE MEPBOrO M BTOPOTO MOJYTrOAWH B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboOT MpPakTHKyMa B CHCTEMY
1a00paTOpHBIX pabOT, KOTOPhIE MIPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEI0BAHNE, KOTOPOE MMPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOr0 BU/ia O€3 MOIIaroBOi HHCTPYKIMH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO SKCIEPUMEHTa, Ja00paTOpHBIX paboT U
IPaKTUKyMa Mpe/ICTaB/IeHa €AUHBIM ITepeyHeM. BbIOOp TeMaTuku Juist 3TUX BUJOB YUYEHUUYECKHUX
NPAaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKaMH 0Opa3oBaTEIbHOTrO Ipolecca MCXOIs U3
0COOEHHOCTEH MOYpPOYHOIO IUIAHUPOBAaHMS M OCHalleHWs KaOuneta Qusuku. Ilpu sTOM
oOecrieunBaeTcs OBJIaJeHHE OOYYaIOIMMUCS YMEHUSMU IPOBOJUTH IPSMbIE U KOCBEHHBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEIOKEHHBIX TUIIOTES.

Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadeCTBEHHBIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 3a7jady IPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 3aJaHHOM M HEABHO 3aJJaHHOM
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHSATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, TaK U MHTErpupys NMpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. [l
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsCHEHUE/Tpe/cKa3aHue
NpoTeKaHusl (PU3NYECKUX SIBJIEHUI U MPOIECCOB B OKpY’KAIOLIEH >KU3HM, TpeOyrolue BbIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OpUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBuum ¢ TpeboBanusimu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mporecca Kypc (puU3MKH yriayOlE€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCJIOBUSX NpEIMETHOro kabuHeta. B kabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIAb0PaTOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUUECKHUX OINBITOB, JAOOPATOPHBIX paboT M padOT MpakTHKyMa, a
TaKXe JIeMOHCTPallMOHHOE 000py10BaHHE.

JeMoHCTpaliioHHOEe  000py/IOBaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil AJis HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
HMIUPHYUECKUX U PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 00opyaOBaHHE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4€HUs1 (GPU3UKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:

dbopMUpOBaHUE UHTEPECA U CTPEMIIEHUSI 00YUAIOIINUXCS K HAYYHOMY U3YYE€HHUIO PUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE MPEACTaBIEHUH O HAy4YHOM METOJ€ IMO3HaHMA M (OPMHUPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

(opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa HU3Y4€HHsS OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dopmupoBaHHEe YMEHHMH OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKHX 3HAHUU U
HAaYYHBIX J0Ka3aTeNIbCTB;

dopMHpoBaHUE TPEACTABICHUN O pOJM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

pasBUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaIbHON
NeSITEIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeillieMy OOy4yeHMIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne 3TuX Lesed o0ecrneynBaeTcss pelleHHeM CIEAYIOUMX 3ajad B Ipolecce
W3YYCHHUS Kypca (PU3UKK HA YPOBHE CPEIHEro o0Iero 00pa3oBaHuUs:

npuoOpeTeHre cucTeMbl 3HaHUH 00 00X (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHThI aCTPO(U3HKH;

dbopMHpoBaHUE YMEHUI NPUMEHAITh TEOPETUIECKNE 3HAHUS ISl O0BSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOE U JUISL IPUHATHUS PAKTHUECKUX PELICHUH B OBCEIHEBHON )KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHOW (U3NYECKON MOJEIBIO,
3ajiay, IOAPA3yMEBAIOLINX CaMOCTOATENIBHOE CO3/1aHue (PU3MUECKOW MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOT'O XapaKTepa;

NOHUMaHue (PU3UYECKMX OCHOB M IPHHLUIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAaHMUS U IPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHajlu3a W UHTEpIpeTauud HUH(GOpMallUU, OIpPEIEICHHs] JTOCTOBEPHOCTU
HOJy4EHHOT'0 pe3ysbTara;

CO3/IaHUE YCJIOBUW ISl PA3BUTHUSL YMEHHUU MPOEKTHO-UCCIEAOBATEIBbCKOM, TBOPYECKOM
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHOM AeATeIbHOCTH, CBA3aHHOMN ¢ (PU3UKOM.

B cootrBerctBun ¢ TpedoBanusiMu PI'OC COO yrayOnéHHBI ypOBEHb H3yUEHHS
yueOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero ooOpa3oBaHUs BBIOUpaETCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.

MECTO YYEBHOT O TIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE
Pabouas nporpamma yuebHoro npeamera «®Puznka» (yriyOJaeHHbIH YpOBEHb) pacCuuTaHa
Ha 170 gacoB (5 yacoB B Hezlent0). YueOHbIH miiaH Ha uzydeHue gusuku B 10-M kinacce OTBOIUT
5 yueOHBIX YacoB B Hesento, Bcero 170 yueOHbIX yacoB, pu 34 yacax yueOHbIX HE/IENb.
[Tpennaraemslii B mporpamme 1o (Gu3mke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JIelaeT BbIOOp MpOBEAEHUsS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.
Jis peanu3ayii MPOrpamMMbl HCTIONB3YIOTCS YYCOHHKH, YUeOHBIE MMOCOOUS ISl YUUTEsl |

00y4JaroIIMXCS:

JISL HUTCIIA.

Vuebnuk pusnka. Yrayonéuusiit yposens. 10 kiacc. Kacesnos B. A. «Zlpoda» 2023 r.

Yuebnoe nocodbue: ¢usuka 10 6azoBeiii ypoens / I'. f. Msakumes, b. b. byxosues, H. H.
Cortckuii; mon pea. H. A. TTapdentbeBoi

Jliss 00y4YaroLerocs:
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Yyebnoe nocodbue: ¢usuka 10 6a3oBeiii ypoens / I'. S. Msakumes, b. b. byxosues, H. H.
Cortckuif; mon pea. H. A. TTapdentbeBoii

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3y/bTaThl OCBOCHHS YyueOHOro npeamera «Pu3nka» JTOHKHBI OTPaXaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIIUXCsl pyKOBOJICTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMW, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATU3alUKd OCHOBHBIX
HaIlpaBJCHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

¢ chOpMHUPOBAHHOCTh TPAXKIAHCKOW TMMO3ULIMU OOYyYaroIIerocs KaK aKTHBHOTO H
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

® TPUHATHE TPATUIIMOHHBIX OOIICUYETIOBEYECKUX TYMAHUCTUUECKUX U JIEMOKPATUUECKHUX
IICHHOCTEIA;

® TOTOBHOCTHh BECTH COBMECTHYIO JESTENbHOCTh B MHTEPECAX I'PaXXIaHCKOTro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKUIMSIMHU ¥ HA3HAYEHUEM;

® TOTOBHOCTb K TYMaHUTAPHOHN U BOJIOHTEPCKOM AESATEIBHOCTH.

NMATPHOTHYECKOr0 BOCIIUTAHUA:

® c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKOM UJIEHTUYHOCTH, HaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHUKEHUSIM POCCHUICKHUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBE/ICHUS;

® CIOCOOHOCTH OILIGHWBAaTh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTHPYSICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HaHME JUYHOTO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHUA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas D3CTETUKY HAyYHOTO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOr0 BOCIIUTAHUA:

e UHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyteit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTHh M CHOCOOHOCTH K OOPa30BaHMUIO U CaMOOOpa3oBaHUIO B 001MacTH (U3UKH
Ha MPOTSKEHUH BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

¢ chopMHPOBAHHOCTH IKOJIOTHMYECKON KYyIbTYphI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

® [UJJAHMPOBAHUE U OCYILECTBJICHUE JIEUCTBUIM B OKPYKAIOLIECH Cpelle HA OCHOBE 3HAHMS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;
OCO3HAHUE IIEHHOCTM HAy4YHOW [I€ATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUYECHUS
GU3MKM  OCYIIECTBISATH  NPOSKTHYID U HCCIEAOBATEIbCKYIO  JEATEIBHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
ba3oBble Jjornueckue a1elcTBUA:

CaMOCTOSITENIbHO (DOPMYyIUpPOBaTh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh [IAPAMETPbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (U3HYECKHUX
SABJICHUSIX;

pa3pabaTbiBaTh IJJaH pelIeHUus npoOjaeMbl C Y4ETOM aHajaM3a HUMEIoIUXcs
MaTepUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX NPOOIIEM.

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TCPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHAMH U METOAaMH (DU3UIECKON
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM U TMPOEKTHON JEeATENIbHOCTH B
obmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpKAHUS, MPHUMEHCHUIO Pa3IUNIHBIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE TTPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYUHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
runore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEAEITENIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE HJICH, IPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:



BJIAJCTh HABBIKAMU TOJydeHUs HHGpopManMu (U3UYECKOTO COJACpXKAHUA U3
HCTOYHHKOB pa3HBIX THIIOB, CAaMOCTOSTEIBHO OCYIIECTBIATH IIOMCK, AaHAJIM3,
CHUCTEMATH3allMI0 W HMHTEPIPETAUUI0 HHPOPMALUU PpaA3IUYHBIX BHUIOB U  (HOpM
Ipe/ICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIb30BaTh CpeiCTBAa MH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
pELICHMH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHM3alMOHHBIX 3aJad C
coOmofieHeM TpeOOBaHMH  J>PrOHOMUKH, TEXHHKH O€30IMacHOCTH, T'HTHEHBI,
pecypcocOepeXeHnsl, NPAaBOBBIX M OITHYECKUX HOPM, HOPM HH(POPMAITMOHHOU
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJEpKAHUS B PA3NUYHBIX ¢opmarax ¢ ydéTom
Ha3HaueHUs MHPOPMALMU U IEIEBOM ayAWTOPUH, BBHIOMpAas ONTUMAIbHYIO (Gopmy
IPE/ICTaBICHUS U BU3YaTH3aLIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYILECTBIIATh OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOM JESTEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;
pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOUYKY 3PEHUS C HMCIIOJIb30BAaHHEM S3bIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW M UHAUBHIyalbHON pabOThI;
BbIOMPATh TEMATUKY U METO/bl COBMECTHBIX IEHCTBUI ¢ y4ETOM OOLIUX UHTEPECOB, U
BO3MOXKHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA,;

IPUHUMATH LIEJIM COBMECTHOM JESTEIIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JIeHCTBUS MO €€ JOCTH)KEHUIO: COCTAaBIISITH IUIAH JEWCTBUM, paclpeneisaTb poJid C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIaJa M KaXJOTO YyYacTHHKA KOMaH/Abl B OOIIMH
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipejiaratb HOBbIE NMPOEKTHI, OLIEHUBATh U/IEU C MO3ULUN HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHE B PA3IMYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JIEATEIbHOCTh B 00J1aCTH (PU3HUKU U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENILHO COCTABJIATH TUIAH PEIICHUS] pACUETHHIX U Ka4eCTBEHHBIX 3a7ady, IUIaH
BBITOJIHEHUS MTPAKTUYECKONH pabOThl ¢ YYETOM HMMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHUH;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MTPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAMIMH B 00acTH (HU3UKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa3oBaTeIbHbBIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JAaBaTb OLUCHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPCKTUBLI B JCATCIBHOCTh, OLICHHUBATDH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJIETh HABbIKAMHU TI03HABATENbHOM pedIeKCUM KaK OCO3HAHUS COBEPIIAEMbBIX
JIEUCTBUI U MBICIIUTENIHHBIX MPOLECCOB, UX PE3YJIHTATOB U OCHOBAHMIA;



UCTIOJIb30BaTh MPUEMBI peIIEKCUU [Tl OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 10 UX CHHKEHUIO;
IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB IEATEIbHOCTH;
IPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITaTOB IEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMbI MO (DU3HMKE IS
YPOBHSI cpeqHero o0miero o0pa3oBaHus y 00y4JarOUINXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEJJIEKT, MPEANoIaralonumil copMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CHOCOOHOCTh IOHMMATh CBOE OSMOIMOHAIBHOE
COCTOSIHME, BUJICThb HAINPABJICHHS Pa3BHTHSI COOCTBEHHOW HSMOIMOHAIBHOW chephl,
OBITH YBEpEHHBIM B cele;

CaMOpPEryJIHpPOBaHUs,  BKJIIOYAIOIIET0  CaMOKOHTPOJb,  yYMEHHE  HPUHUMATH
OTBETCTBEHHOCTh 332  CBOE  IIOBEJCHHE, CIOCOOHOCTh  AIANTHPOBATHCS K
IMOIIMOHATBHBIM H3MEHEHHUSM U TPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;
BHYTPCHHEH MOTHBAIIMH, BKIOYAMOLICH CTPEMIICHHE K JOCTIKCHHUIO IIEJIU U YCIIEXY,
ONTHMH3M, HHUIIUATHBHOCTh, YMEHHE JICHCTBOBATh, UCXOS 3 CBOUX BO3MOXKHOCTEI;
IMIIATHHU, BKJIIOYAMOIICH CIIOCOOHOCTh NOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YYUTBIBATH €r0 TIPU OCYIIECTBICHUU OOIICHUS, CHOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C
JPYTHMH JIFOBMH, 3200 THTHCS, IPOSIBIISITh UHTEPEC U pa3periaTh KOHPIUKTHI.

IMPEJAMETHBIE PE3YJIBTATHBI 10 KJIACC

K xonny oOyuenust B 10 knacce npeIMETHbIE pe3yabTaThl Ha YrIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTUYECKOM, 3KOJIOrMYEeCKOH,
COLMAIBHOM M ATUYECKOH cepax NesTeIbHOCTH YeIOBEKa, POJib U MECTO (PM3HUKH B
COBPEMEHHOM HAay4YHOU KapTHUHE MHDpa, 3HAYCHUE ONUCATEIbHOM,
CHCTEMaTU3UPYIOLIEH, OOBSICHUTENIBHOW M MPOrHOCTHYECKON (yHKIMHA (u3ndeckoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUIN O GU3NUECKON KapTHHE MUPA;

pa3iauyaTh YCIOBUS MPUMEHMMOCTH Mojened (QU3M4YecKuX Tel | IMPOIECCOB
(sIBJIEHUH): MHEpIMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPOE TEN0, MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE JBWKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarus, abCOMIOTHO yNpyroe U abCONMIOTHO HEYIPYroe CTOJKHOBEHUS, MOJEIH
ra3a, >KUJIKOCTH M TBEPAOro (KPUCTAJUIMYECKOIO) Tella, WACaIbHBIN ra3, TOYCUHBIN
3apsAJl, OTHOPOJHOE JIEKTPUUYECKOE TT0JIE;

pa3nuyarh YCJIOBHUS (TpaHMIbI, OONAacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCEOOUIMI xapakTep (YyHIAMEHTAJbHBIX 3aKOHOB U OTPAaHUYEHHOCTH
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHUYECKHE TPOIECCHl M SIBJICHHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (POpPMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3zoBaHUs
[amunes nmns  CKOPOCTM W IepeMelleHus, 3akoHbl  HplooToHa, mnpuHOUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TATOTEHUS, 3aKOHbl COXpaHEHUs
UMIIyIbca M MEXaHWYECKOM DSHEpPruM, CBA3b padOThl CUJIBI C H3MEHEHHEM
MEXAHMYECKOM DSHEpPIruH, YCIOBHS paBHOBECUs TBEPAOIO Tenla), IpU ITOM



UCIIOJIb30BAaTh ~ MAaT€MAaTUYECKOE  BBIPAXKEHHE  3aKOHOB,  YKa3blBaThb  YCJIOBUS
MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: MpeoOpazoBanmii ['anmies, BTOPOro U TPETHEro
3aKkOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKON SHEPIUH, 3aKOHA
BCEMUPHOTO TATOTCHHUS;

aQHAJIM3UPOBATh U OOBACHSTH TEIJIOBBIE MPOLECCHl U SBJICHUS, UCIOJIb3Ys OCHOBHBIC
nonoxeHuss MKT u 3akoHBI MOJIGKYJSIpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
M KOHIIEHTpalUEe €ro MOJEKyJ, CBsI3b TEMIIEpaTyphl BEIIECTBA CO CpeaHeH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalued MOJIEKYJl W €ro TeMIepaTypoHd, ypaBHEHHUE
MenaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUS
SHEPIMM B TEIUIOBBIX IIPOIlECCax), NIPH DSTOM HCIOJIb30BaTh MaTeMaTHYECKOE
BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBJICHUS, UCIIOJIb3Ys] OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, NOTEHUMaIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  [PUHUUII
CYNEPNO3UIMU IIEKTPUUECKUX IOJIEH, TPU 3TOM YKa3bIBasi YCJIOBUS MNPUMEHUMOCTH
3akoHa Kynona, a TakXe MPaKTUYECKH Ba)KHbIE COOTHOLIEHHUA: 3aKOHbl Oma 1is
y4acTKa LEeNu U JJI1 3aMKHYTOM 3JIEKTPUYECKOM 1enH, 3akoH Jxoyisa—JIenna, npasumia
Kupxroda, 3akonsr apajes ais 371€KTpoIIn3a);

ONHKCHIBATh (DM3MUECKHUE MPOIIECCHl M SBJICHHSI, HCIIOIB3Yys BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMAIbHAs SHEPrus, KWHETHUYeCKas SHEprus, MeXaHudeckas dSHeprus, paborta
CUJIbI, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIA TSDKECTH, CUjla YINpPYrocTH, Cuia
TPEHHUsI, MOIITHOCTh, YHEPTUsI B3aUMOICUCTBUSA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEprust ympyrou naedopmanvu TPYKUHBI, KOJMYECTBO TEIUIOTHI, aOCOTIOTHAS
TeMreparypa Tena, paboTa B TEepMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJICATbHOTO
OJIHOATOMHOTO Ta3a, paboTa WIACAIBHOTO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
KIIJI wmneanbHOro TEMJIOBOrO JBUraTeisl; 3JIEKTPUUECKOE T0Jie, HANpPsKEHHOCTH
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJISI TOYEYHOI'O 3aps/ia WIH 3apsyKEHHOrO
miapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJIa, CUJIa TOKa, HaNpsyKEHUE, MOLIHOCTh TOKa,
ANEKTpUUECKass €MKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE y4yacTKa LENu C
MOCJIEAOBATEIbHBIM M TMApaUICIbHBIM  COCJMHEHUEM  PE3UCTOPOB,  IHEPTUS
ANEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATL OCOOCHHOCTH TPOTEKAaHUS (U3MYECKUX  SBICHUN: MEXaHHYECKOe
JIB)KEHUE, TEIUIOBOE JIBUKEHHWE YacTHI] BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOe ABMXeHHe, Tuddy3us, ucrnapeHne, KUTICHHE U KOHICHCAIUs, TUIaBIICHUE
W KpUCTAJUIM3alMs, HAMpaBJICHHOCTh  TEIUIONEpEeAauH, DJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTh MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOU (DPU3UYECKON BEIMYMHBI OT JPYTOM C
WCIIOJIb30BAHUEM TIPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh Pe3yIabTAThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEIIMYWH, TMPU 3TOM BBIOMpATh
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OIICHHBaTh aOCOJIIOTHBIE W OTHOCHTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
JKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTAaHOBKY,  aHAJIU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
coOnroaarh mpaBuia 0e30macHOro TpyJda HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOro SKCIIEPUMEHTa, MPAaKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JESATEIBHOCTH C HCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOWCTB, M JIAODOPaTOPHOIO
000opyI0BaHNS;

pemath pacdy€THBIC 3a/laddl C SBHO 3aJ[aHHOW M HESBHO 3aJaHHON (u3mueckoit
MOJICNIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBUS OOOCHOBBIBaTh BBHIOOp (hM3HYECKOM
MOJIeJIM, OTBeYawIleld TpeOoBaHUSAM 3a7aud, NIPUMEHITh (QOpPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJNaThl (PU3UYECKUX TEOpUH TMpPU  HCIOIH30BAHUU
MaTE€MaTUYeCKUX METOJOB PEIICHUs 3a/Jady, MPOBOJUTH PACUETHI HA OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJW3UpOBaTh pPE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pElIeHUs C YYETOM MOJYUYEHHBIX pPe3yIbTaTOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHWI U3 Pa3HBIX pa3iesioB
Kypca (QH3MKH, a TaKKe HMHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUMBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOoM Ha
U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pabOThHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH TIPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

QHAIN3UPOBATh W  OLIEHUBATh IOCIEACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNOBEeKa, CBS3aHHOW C (U3MUECKUMH IPOLECCaMu, C MO3UIMH
IKOJIOTHUECKON 0€30MacHOCTH, IIpeJICTaBICHUN 0 palnoHaIbHOM
IPUPOJIONOIB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH I JalbHEHIIero pa3BUTHsI YeI0OBEUECKOro O0IIeCTBa;

IPUMEHSTH pa3IM4HbIe CIOCOObI paboThl ¢ HHpOopMaluei (U3NIECKOTo COIEpKaHuUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepabOTKM M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJISIpHOW HHMOpMAaIuH,
CTPYKTYpPUPOBAHHUS W MHTEpPHpETalUd HHPOpPMAIMK, MOJYYEHHOW H3 PA3IUYHBIX
UCTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOPMALIUHY;

NPOSBISATh OPraHM3allMOHHBIE M MO3HABaTeNIbHbIE YMEHHUS CaMOCTOSATEIbHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBIMOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, IIIAaHUPOBATh
paboTy TpYMIbI, palMOHAIBHO pacHpeleNsTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOIIEMBI,

OpOSIBIATE MOTHBAalMI0O K  Oyaymed npodeccHOHaNbHOW  JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CnocoObl u3mepeHus: GU3NYECKUX BEJIMYMH (QHAJIOTOBbIE U IU(MPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPOE TEI0, UIeanbHasl )KUJIKOCTh, UIeaTbHBIN Ta3, TOYSUHBIH 3apsn). ' unoresa. duznueckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. PHU3HUEcKas TeOpusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
NPAaKTUYECKOHN e TEFHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, nabopamophusie padomul, RPAKMUKYM.

M3mepeHne Cuiibl TOKa M HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKAa TPH ITOMOIIU
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ nu(poBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHKEHHE. OTHOCHUTEIFHOCTH MEXaHHMYeCKoro BMkeHus. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3314l MEXaHUKH.

Pannyc-BekTop MaTepuaibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI KOOpAHMHAT.
Tpaexropus.

[Tepemernienre, CKOpocTh (CpelHssl CKOpOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepHaJIbHONH TOYKH, MX MPOEKIMH HAa OCH CHCTeMBbI KoopauHaT. CIIoKeHHE MepeMenieHni u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE. 3aBUCHMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTU MaTepUaTbHON TOYKU OT BPEMEHH U UX TPpaUKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nmwkeHue. J[BikeHue MaTepUuaIbHON TOYKH 1O OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHNE MaTepHabHOM TOUKH.

TexHUYeCKHEe YCTPOWCTBA W TEXHOJOTWYECKHE TIPOIECCHI: CITHIOMETp, JBHKCHHE
CHApSJIOB, LICTIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

WnmrocTpanust mpeaesibHOro nepexoaa U u3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasrienne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIbEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

WN3mepenne ycKOpeHUss TpU MNPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBHKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY AAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IepHoJa OOpalleHHs KOHUYECKOIO0 MasTHHUKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepuuanbHbie cucteMsl oTcuéTta. [I[puHINI OTHOCUTEIBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCChI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI W OT Teorpaduyeckoil mupoThl. J[BrokeHHWE HEOSCHBIX TENl W UX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUsT CKOJbXKEHUS M CHUJAa TPEHUS IOKOS.
Koaddumuent tpenns. Cuna cCONpOTHBICHHUS NPU JBIKCHUM TeNa B KUAKOCTH WIM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHU4uecKkue yCTpPOHCTBA M TEXHOJOTMYECKUE TMPOLECCHl: MOJIIMIHUKY, ABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmonenue nrkeHus Tel B MHEPIIUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAcChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTENIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI Tea
Ha €ro YCKOPEHUE B MHEPLUAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tena nmpu yckopeHHOM NOABEME U TaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT IPU IBIKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCHMOCTH BpPEMEHHM IBMKEHHSI Opycka IO HAKJIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuit OJI0K.



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3InIHOe pABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynbc mMaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TOYeK. L[eHTp macc cuctemMsbl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHNUH LIEHTpa Macc.

NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umMmIysbca MaTepuaabHOM TOYKH. IIpencraBieHne O COXpaHEHHMH MOMEHTa
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe mnpenacraBieHue
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunernueckass sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
SHEPTUH MATEPUATILHON TOUYKH.

[loTeHumanbHple U HEMOTEHUUANbHbIE cuibl. [loTeHumanbHas 3Heprus. IloreHuunanbHas
SHEprus ynpyro aepopmupoBaHHOW NpyXHUHBI. [loTeHIMalbHAs 3HEPIrUs Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JIE OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckasi CKOpocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATBHBIX CUJI ¢ U3MEHEHHEM MEXaHHYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymiu s uAeanbHOM >KUJIKOCTH KakK CIEJICTBHE 3aKOHA COXpPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3MepeHne MOIHOCTH CUIIBL.

H3meHeHne 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M MOTCHLUMAJIBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopnwvie padbomot, npaKmMuKym.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUs! UMITYJIbCA MIPU YIIPYTOM B3aUMOJCHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TMPH JIBUKCHUH TeJa MO0 HAKJIOHHOHN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsIpHO-KuHeTHueckor Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBMIKCHHS W B3aMMOJICHCTBHS
YacTull BemecTBa. Moenu CTpOeHUs Ta30B, KUIKOCTeH U TBEPABIX Tel U OOBSICHEHHUE CBOWCTB
BElIECTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BewectBa. [loctostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens uaealbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpHUM: YacTULBl Ta3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne H30MPOLECCOB: U30TepMa,
u30xo0pa, nzodapa.

CBs3p MeEXIy [aBJI€EHUEM U CpeAHEW KHWHETUYECKOW »HSHepruer MoCTyNnaTelbHOIro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH U/I€aIbHOTO ra3a).

CBsi3p  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOW dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIyYeHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakocTet.

Mognens onbita llTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTamIn4ecKiX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

N3y4eHne n30X0pHOro Mmpolecca.

Nzyuenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemmHue © BHYTpEeHHHME mapaMmeTpbl. [lapamerpsl



TEPMOJIMHAMUYECKON CHUCTEMbI KaK CpEeJHHE 3HAYEHHUS BEIMYMH, ONMUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb wuAealibHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMa YpaBHEHUMW: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOM MOJENN: HU3Kasg KOHIEHTpAIMs YacTUll, BBICOKME TeMIlepaTypbl. Bwipaxenue nis
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTaTUUECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHAMUKE. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YaelbHass W MOJSpHass TEIJIOEMKOCTH
BellleCcTBA. YpaBHeHHe Maliepa. YenbHass TeEIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBblii 3aKk0H TepMoJIMHAMUKU. BHyTpeHHss1 sHeprus. KonnyecTBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tejla K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpaTuMocTh MpUPOTHBIX MPOIIECCOB.

[TpunmMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.

OKOJIOTUYECKHE ACTIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHne
OKPYXKarOILEeH Cpebl.

TexHU4YeCKHne yCTPOMCTBA M TEXHOJIOTHYECKUE TMPOIECCHI: XOJOAMIBHUK, KOHIUIIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTATeNH, MapoBas TypOWHA, TMONy4YE€HHE CBEPXHU3KHUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUYECKOM PacCIIuPEHUH.

BosaymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMI0EMKOCTEHN BEIIECTB.

Cnioco0ObI U3MEHEHUsT BHYTPEHHEHN YHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbroTepHbie MOIEH TETUTOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHOU TeMTOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcamus. Vicnmapenwe wu kumeHue. YaenpHas TeruioTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUSI, HACHIIIIEHHOTO TIapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedbopmaruu tBEpHoro Tena. Pactsbkenune u cxkarue. Casur. Moayne FOwnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JMHEHHOE pacluIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT MOBepXHOCTHOTO HATshKeHUs. KanumispHbie
ABJICHMS. JlaBiieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue YCTpOICTBA U TEXHOJIOTMUECKHUE MPOLECCH: JKUIKUE KPHUCTaJLIbI,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusie sBneHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI U3MepEeHHst BIaKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3MHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3anus Tel U €€ MPOSBICHUA. DIEKTPUYECKUN 3apsana. J[Ba BUAA 3IEKTPUUYECKUX
3apsnoB. IIpOBONHMKM, NMAIEKTPUKH U MOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsn. Jluaum HanpsokEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJSA. Pa3HOCTh MOTEHIMANIOB U HAIpPSHKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  TIOJIE. [ToTenuman
ANIEKTpoCcTaTUYecKoro mnosisd. CBs3b HANpsDKEHHOCTH MO M PAa3HOCTH IOTEHLMAIOB  JUIS
AIEKTPOCTATUYECKOTO MOJIsl (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apsipa. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMEpHO
3apsHKeHHOro 1o o0béMy mapa. llome paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUTOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsAJIOB.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0J1€. JIMdIeKTpuyecKas IPOHULIAEMOCTh BELIECTBA.

Konpnencarop. DNeKTpOEMKOCTh  KOHJEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnenbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTtenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE IEKTPOIpUOOpOB, KOHIEHCATOPHI, FeHepaTop Ban e
I'paada.

Hemoncmpayuu.

VYeTpoiCTBO U MPUHLIKI JAEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolcTBO M ACMCTBHE KOHJIEHCATOPA MOCTOSHHOM M IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
paccTosTHUA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO KOHAEHCAaTopa.

3apsaka U pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

W3yuenune npoTekaHus TOKa B LENH, COAEPKALIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHUUAIOB (HANpPSDKEHUS) TPU  [OCIEI0BATEIbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CymIECTBOBAaHMSI ITOCTOSIHHOTO —AJIEKTPUYECKOTO TOKa. VICTOYHHMKM TOKAa.
Hanpsoxenne U u D/1C é.

3akon Oma 1S y4acTKa Lenu.

ONEKTpUYECKOE  CONPOTHUBIIEHHE.  3aBUCUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
MIPOBOJIHMKA OT €ro JUIMHBI WM IUIOMIAAU IIONEPEYHOr0 CEYECHMS. YIEIbHOE CONPOTUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NApAJJIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTB 3JEKTPUUECKOTO TOKA. TemIoBas MOLIHOCTD, BbIAEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIEHHWE HMCTOYHMKA TOKa. 3akoH OMa i MOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKON LIenu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOE 3aMbIKaHUE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHuueckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUIECKON SHEPIUH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MOTIEPEYHOr0 CEUEHUsI U MaTepuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HAIPSDKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIOCAMU UCTOYHUKA TOKA OT CHJIbI TOKa
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaenpHOro COnpOTUBICHHSI IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HaIIPSDKEHUS JUIs JJaMIIbl HAaKaJIUBaHMSL.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd J1C rajbBaHMUECKOT0 JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKa
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexTpuyeckas MNPOBOAMMOCTh pa3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEeMIIepaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexoaa. [lomynpoBogHUKOBbIE TPUOOPBHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS JUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1na3zma.

TexHuueckne yCTpOHCTBa W IPAKTUYECKOE IIPUMEHEHHWE: Ta30pa3psiAHbIE JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: MO, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKyMm.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH AUOA.



Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PU3MUECKHUX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemmuvie nonamus, C6A3aHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIOIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEbHbIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckre GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMoc, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIJIOBOE  3arps3HEHHE  OKpYyXalomed  cpeapl,  yTUIU3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWJUIPHBIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJdy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeM, )KUJIKOCTEH 1
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
TUCCOLIMAIS, TaTbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPhL, OApOMETpP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM UHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PsTHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TaITbBAHUKA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undposbie)
n/n NMPOrpaMmblI Beero OHT%O‘]"’HHe pakT 6nqec1me o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
Paznen 1. HAYYHBIA METO/ ITO3HAHUWSI TPUPOIbI
. http://school-
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 collection.edu.ru/
Hroro o pasneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1 http://S.ChOOI_
collection.edu.ru/
http://school-
2.2 Jlunamuka 10 collection.edu.ru/
, http://school-
2.3 Craruka TBEpAOIO TENA 5 1 collection edu.ru/
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 http://S_ChOOI-
collection.edu.ru/
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 http://s_chool-
collection.edu.ru/
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 20 1 http://S_ChOOI-
collection.edu.ru/
ArperatHbie cocTosiHUS BetecTBa. DazoBbie http://school-
3.3 14 1 .
nepexoabl collection.edu.ru/
Wroro no pazueny 49




Paznea 4. JIEKTPOJAUMHAMUKA

4.1 DNeKTpUYECKOe ToJIe 24 http://S_ChOOI-
collection.edu.ru/
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24 http://S_ChOOI-
collection.edu.ru/
http://school-
4.3 Toku B pa3nuuHbIX cpenax 6 collection.edu.ru/
Htoro no pazneny 54
Paznen 5. PUBHUYECKHUN MPAKTHKYM
5.1 Ou3nyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
PeszepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



















