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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 0a30BOr0 YypOBHS Ha YPOBHE CpeAHEro oOmiero obpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTellbHOM mporpammel, npeactaBieHHbIXx B OI'OC
COO, a Takxe ¢ yu€ToM (enepaibHON padodeil mporpaMMbl BOCIMTAHNS U KOHLENIUH MTPENoJaBaHusl yueOHOro mpeaMera
«®u3uka» B oOpa3oBaTeNnbHBIX oOpranumzauusx Poccuiickoit ®enepannu, peanus3yrooluX OCHOBHbIE 0O0pa30BaTEIbHBIC
IPOrPAMMBI.

Copepxanue mporpaMmbl 1O (PHU3UMKE HAMpaBICHO HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTHUHBI MHUPA
oOyuaroruxcst 10—11 xmaccoB mpu oOydennn ux (usmke Ha 0a30BOM YPOBHE HA OCHOBE CHUCTEMHO-ACSTEIHHOCTHOTO
nonaxoza. IIporpamma no ¢usuke coorserctByeT TpeboBanusM @PI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, PEAMETHBIM U
METaNpeAMETHBIM pe3yJibTaTaM OOY4YEeHMs, a TaKK€ YUYMTHIBAET HEOOXOIMMOCTh pEaju3allid MEKIPEIMETHBIX CBs3ei
(GU3HMKHN C €CTECTBEHHO-HAYYHBIMU YYEOHBIMHU INpeAMeTaMu. B Hell ompenenstoTcsi OCHOBHbBIE LIENTM M3y4eHUs (PU3MKU Ha
YpOBHE cCpeaHero ooOmero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJlbTaThl OCBOCHMSI Kypca (DU3MKU: JIMYHOCTHBIE,
MeTaIpeAMETHbIE, TPeAMETHBIE (Ha 0a30BOM YPOBHE).

IIporpamMma 1o (pu3sMKe BKIIOYAET:

e IUIAHMPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKHU Ha 0a30BOM YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIBTATHI IO

rojam oOy4eHus;

e conepkaHue yueOHoro npenmMera «Puznka» mo rojgam o0yueHusl.

®dusuka Kak Hayka 0 HauboJsiee 00LMX 3aKOHAX IPUPOJIbl, BBICTYIIAs B KaUe€CTBE Y4eOHOTO IIPEeIMETa B IIKOJIE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAaHMH 00 okpyxkaromeM mupe. [IKoabHBIA Kypc QU3MKH — CUCTEMOOOpa3yroIui aJs
€CTECTBEHHO-HAYYHbIX YYEOHBIX IPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBICHUH,
U3y4aeMbIX XuMuel, Ouonoruei, ¢usmueckoit reorpadueid m actpoHomuein. Vcmonb30BaHHE W aKTUBHOE MPUMEHEHHE
¢bu3NUecKUX 3HAHUU OMpeNeNsieT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJOTHHM B cepe SHEPreTHKH, TPAHCIOPTa,
OCBOEHHUSI KOCMOCA, IOJYYEHHUS HOBBIX MaTepHaOB C 3aJaHHbIMM CBOMCTBaMM M Apyrux. M3ydeHune (Qu3mMku BHOCUT
OCHOBHOM BKJaJg B ()OPMHUpPOBAHHE €CTECTBEHHO-HAY4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOpMHUpPOBaHHE YMEHUH
MPUMEHSTh Hay4HbII METO/1 MO3HAHUS TIPU BBITIOJTHEHUH UMU YU4E€OHBIX HCCIIEI0BAaHUM.



B ocHoBy kypca (u3uMku s ypOBHS CpeAHEro oOuiero oOpa3oBaHUs TMOJIOKEH psi UIeH, KOTOpble MOXKHO
paccMaTpuBaTh Kak MPUHIUIBI €70 MOCTPOSHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBIISIETCS JIOTHUYECKH 3aBEPIIEHHBIM, OH COACPKHUT MaTepUall U3 BCEX
pazzienoB (GU3MKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEW Marepual Kypca (U3MKH OOBEIWHEH BOKPYT (DU3UUYECKUX TEOPHUM.
Benymum B kypce siBisieTcsi GOpMHUpPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHUH, BEIIECTBE U MOJIE.

Hoesn cymanumapusayuu. EE peanusanus MpeanoyiiaracT KCIOJIb30BaAHUE T'YMAaHUTApHOTO MOTEHIHana (HU3HUECKON
HAyKH, OCMBICTICHHE CBSI3U Pa3BUTHs (PU3UKU C pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaomnoii nanpasenennocmu. Kypc QU3MKM IpeanonaraeT 3HAKOMCTBO C IIMPOKUM KPYroM TEXHHUYECKHX U
TEXHOJOTMYECKHUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUd U 3aKOHOB.

Hoesn skonocuzayuu peanusyeTcsi MOCPEICTBOM BBEICHHS 3JEMEHTOB COJIEP)KaHUs, MOCBSIIEHHBIX KOJIOTHYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXIeHus mpobiieM
PalMOHAIBHOTO MPUPOJIONIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

Crep’HEBbIMU 3JIEMEHTaMH Kypca (U3HKK HAa YPOBHE CPEIHEro OOIIEero 00pa3oBaHUsl SBIAIOTCS (GU3MUYECKUE TEOPUU
(bopMupoBaHUEe TPEACTABICHUA O CTPYKTYype MOCTPOCHUS (DU3WYECKON Teopuu, posr (PyHIaMEHTaTbHBIX 3aKOHOB W
MPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPUPOE, TPaHUIaX MPUMEHUMOCTH TEOPUH, IS OMUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JeSITeIbHOCTHBI MOAX0J B Kypce (U3MKM peanu3yeTcss TMpexae BCEero 3a CYET OpraHu3aluu
AKCIIEPUMEHTAIILHON NIeATeNIbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHs Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U TAOOPATOPHBIX pabOT, KOTOPHIE B IporpaMMme 1o (pusuke 0ObEeAUHEHBI B
OO CITUCOK YYCHHUYECKUX MPaKTUYECKUX padoT. BeiieneHne B yka3aHHOM INepedHe J1a00opaTOPHBIX padoOT, MPOBOIUMBIX
JUISL KOHTPOJSI M OLIEHKH, OCYIIECTBIISIETCS Y4YaCTHMKaMH 0O0pa30BaTeIbHOTO Ipollecca HCXOJsd U3 O0COOEHHOCTEU
IUTAaHUPOBAaHUS M OCHalleHus kaOuHera @usuku. [lpum »TOoM oOecreunmBaeTcs OBIIaJIeHUE OOYYaAIOIIMMUCS YMEHHUSIMU
MIPOBOANTH KOCBEHHbBIE U3MEPEHHS, NCCIIEAOBAHNS 3aBUCUMOCTEN (PU3NUECKUX BETUYMH U MIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.



bosplioe BHUMAaHWE YAENSAETCS PEUIEHUIO PACYETHBIX M KAayeCTBEHHBIX 3adad. [Ipu sToM mma pacu€THbIX 3amay
MPUOPUTETOM SIBJISIFOTCS 337a4d C SIBHO 33JaHHOM (PU3NYECKOM MOAEIBIO, MO3BOJIAIONINE TPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasjiesia Kypca, TaKk U MHTETpUpys 3HAHUS U3 pa3HbIX pa3aesioB. i1 KaueCTBEHHBIX 3aJad
NPUOPUTETOM SIBJISIIOTCS 33J]aHUsl Ha OOBSICHEHUE MPOTEKaHUs! (PU3NYECKUX SIBJICHUN U MPOIIECCOB B OKPYKAIOMICH >KU3HHU,
TpeOytoiue BbI0opa GU3NYECKON MOJIETH JI CUTyalluu IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ tpedboBanusiMu GI'OC COO k maTepuanbHO-TEXHUYECKOMY OOECHEYeHHIO0 yuyeOHOro mpolecca
0a30BbIN ypOBEHb Kypca (PU3MKK HA YPOBHE CPEAHEro OO0IIero oOpa3oBaHUs JOJIKEH M3y4aThCsl B YCIOBHUSX MPEAMETHOTO
KaOuHeTa (PU3UKUA WIM B YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere
($U3UKU TOJKHO OBITH HEOOXOAMMOE JIa0OpaTOpHOE 00OPYNOBAHME JJIsi BBHIOJIHEHUSI YKa3aHHBIX B Mporpamme mno ¢Gu3nke
YUYEHMUYECKHUX MPAKTUYECKUX paboT U IEGMOHCTPALIMOHHOE 000PYI0BAHUE.
JleMOHCTpallMOHHOE 000py/I0BaHUE (OPMHUPYETCS] B COOTBETCTBUU C MPUHLMIIOM MHUHHUMAJIBHOW JOCTATOYHOCTH H
o0OecrieunBaeT IOCTAHOBKY IEPEUYHCICHHBIX B MpOrpaMMme Mo (U3MKE KIIIOYEBBIX IEMOHCTpAIMil A HCCIeTOBaHUS
M3Y4aeMbIX SBJICHUN U MTPOIIECCOB, IMITMPUIECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHU.
JlaGopaTopHoe 000OpyIOBaHME Il YYEHHUECKHMX MPAKTHYECKUX pPadoT (opmMupyercs B BHIE TEMAaTHUYECKHX
KOMIUJIEKTOB M OO0ECHe4YMBaeTcsi B pacu€éTe OJHOTO KOMIUIEKTa Ha JBYX oOydaroumuxcs. TeMaThuyeckue KOMILIEKThI
71a060paToOpHOTO O0OpYIOBaHUS JOKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM HCIIONb30BAaHUHM aHAJOTOBBIX M LU(POBBIX
npuOOpPOB, a TaK)KE€ KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUIEC LHU(POBBIX TaOOPATOPHIl.
OCHOBHBIMU LIEJISIMU U3y4EHUS GUBUKHU B 0011IEM 00pa30BaHUM SIBISIOTCS:
e (QopMupoBaHuE HUHTEpeca U CTPEMJICHHS OOYYAIOMIMXCS K HAayYHOMY HW3YYEHHUIO TMPUPOIbI, PA3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEICTABICHUM O HAy4YHOM METOJIe MO3HAHUS U (HOPMHUPOBAHHE HCCIEAOBATEIHCKOTO OTHOIIECHUS K
OKPY>KAIOILIUM SIBJICHUSIM;

e (QopMupoBaHHME HAyYHOTO MHUPOBO33PEHHUSI KaK pe3ysbTara H3y4YE€HHUS OCHOB CTPOCHHUS MAaTepuu U
(byHIaMEHTaNIbHBIX 32aKOHOB (DU3UKH;

e (opmupoBaHHE YMEHHUI OOBSICHSITDH SABJICHUS C UCIIONIb30BAaHUEM (PU3NUECKUX 3HAHUN U HAYYHBIX JOKA3aTENIbCTB;

e (opMupoBaHue TpeCTABICHUN O POJIH (PU3UKH JJIS PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.



JlocTixkeHue 3THX Iiesieid 00ecreunBaeTcs PElIeHHEeM CIeAYIOIUX 3a7ad B Mpolecce M3ydeHus Kypca (pU3uMKH Ha
YpOBHE CpeHET0 00IIero 00pa30BaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 O0MMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIFOYAs] MEXaHUKY,
MOJIEKYJISIPHYIO (DU3HKY, STIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTBI acCTPODU3UKH;

(dhopMHUpOBaHNE YMEHUN MPUMEHSATh TEOPETUUECKUE 3HAHUS I OObsICHEHUST (PU3NYECKUX SIBIICHUN B MPUPOJIE U TS
NPUHATHS NIPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM KU3HMU;

OCBOEHHE CIIOCOOOB PEIIeHNUs Pa3IMUHBIX 33]]a4 C IBHO 3aJJaHHON (PU3NUECKON MOJIETIBIO, 3a/1a4, M0Ipa3yMeBaIOIINX
CaMOCTOSTEIIbHOE co3AaHne (U3NIECKOU MOICIH, aJICKBATHOU YCIIOBHSIM 3a]1a4H;

NoHUMaHue (U3NYECKUX OCHOB U MPUHIIUIIOB IEUCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJOTUUECKHX MTPOIIECCOB, UX
BIIMSIHUS HA OKPY>KAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W MPOBEACHUS (HU3MYECKUX DKCIIEPUMEHTOB, aHAIM3a U
WHTEpIpeTanny HHPOPMAIIUU, OTIPEICTICHUS JOCTOBEPHOCTH MOTYYEHHOTO PE3yJIbTaTa;

CO3/IAHUE YCIIOBHUM JJIs1 Pa3BUTHSI YMEHUH ITPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOU IESITEILHOCTH.

Ha usyuyenue ¢usuku (6a30BBIH YpOBEHb) Ha ypOBHE cpeaHero oodiiero oopa3zoBaHus oTBoauTcs 136 yacos: B 10
Kjacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemymaraemeiii B mporpamme 1o (u3uke mepedeHb J1abOpaTOPHBIX W MPAKTUYECKUX pPAOOT  SBISETCS
PEKOMEHIOBAaHHBIM, YYUTENh JIE€JIaeT BBHIOOP TPOBENCHUS JIAOOPATOPHBIX PAOOT M OMBITOB C y4ETOM WHAMBUIYATHHBIX
0COOCHHOCTEH 00yJaroOIIUXCs.



COIEPKXAHUE OBYUYEHUA

10 KJTACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI0 TO3HAHUS

®usnka — Hayka o npupone. Hayunsle MeTOIBI NMO3HAHMS OKPYKAIOIMIETO MHUpa. Poip 3KCnepuMeHTa W TEOpUU B
MPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue ¢pu3nyecKux sBICHUN U mpoueccoB. Hayunsie rumoressl. Ousndeckue 3akOHbl U Teopuu. ['paHuIisl
IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMN COOTBETCTBUSL.

Pounb 1 MecTo (pu3uku B GOpMUPOBAHNN COBPEMEHHOM HAyUYHOUN KapTHHBI MUPA, B IPAKTUYECKON JEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHasorosbsle U IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3nena 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBrkenre. OTHOCUTEIHFHOCTh MEXaHUYECKOTO aBIKeHus. Cuctema orcuéra. TpaekTopusi.

[Tepemernienue, CKOPOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepUAIbHOW TOYKH, UX MPOSKITUU
Ha OCH cucTeMbl KoopauHaT. ClioKeHre MepeMelieHui U CJI0KeHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSIMOJUHEHHOE ABWXKeHue. ['paduky 3aBUCHMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOPEHUS, yTU U TIEPEMENICHHS MaTEpUAITbLHON TOUYKH OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

Kpuonuneitnoe aBwxenue. [[BrmkeHne MaTepruagibHONW TOYKHU MO OKPY>KHOCTH C MOCTOSSHHOW 1O MOAYJIIO CKOPOCTBIO.
VYrioBasi CKOpOCTh, TUHEHHAs CKOPOCTh. [lepuon u yactora obpaiieHus. [{leHTpocTpeMuTenbHOe yCKOPEHHE.

TexHnueckne ycTpoMCTBA W MPAKTHUUECKOE MPUMEHEHHE: CIHIAOMETpP, JBI)KCHHE CHApSIIOB, IIETIHBIE W PEMEHHBIC
nepeaayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTFOCTPAIUs KHHEMATHUYECKUX XapaKTePUCTUK ABUKCHHUS.



[IpeoOpazoBaHue NBUKEHUN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AyXe U B paA3pEKEHHOM ITPOCTPAHCTBE.

Habmronenue npmkeHus Tena, OpomeHHOro Mo YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJeHHUS.

HanpasneHnue ckopocTu Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydenne HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPENEIIEHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY IYTAMH, NPOWICHHBIMM TEJIOM 3a IOCJIEIOBATENIBHBIE PAaBHBIE NPOMEKYTKH
BPEMEHM NPU PAaBHOYCKOPEHHOM JBUKEHHH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM KUAKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIprHumn otHOcuTenbHOCTH [ amunes. [lepssii 3akoH HeroToHa. HEpManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoi 3akoH HbroToHa 1711 MaTepualibHOM TOYKHU. TpeTuil 3aKoH
HproToHa 111 MaTepuaabHbIX TOUYEK.

3akoH BceMUpHOro Tsrorenus. Cuia tsoxecTu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoybxeHusi, kadyeHusi). Cumna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHHUS U CUJia
Tpenus nokosi. Koappuuuent tpenusi. Cuna conpoTUBICHUS IPU IBHXKEHUH TeJla B )KUIAKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpallaTebHOE ABMKEHUE a0COMIOTHO TBEPIOTO TENa.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpateHus. [1nedo cumel. YcinoBus paBHOBECHs TBEPIOIO Tea.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHHE: TTOAIINUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuu.

CpaBHeHHE MacC B3aMMOJEHCTBYIOIIUX TEJ.

Bropoi 3akon HeroToHa.



N3mepenue cu.

CnoxxeHue CHIL

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT Ae(pOopMaIlii.

HegsecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHME CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

¥YcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBECH .

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

Nzyuenne nBmxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTH CHII YIIPYTOCTH, BOZHUKAIOIINUX B IPY>KMHE U PE3UHOBOM 00paslie, OT UX AepopMaruy.

HccenenoBanue yciaoBUi paBHOBECHUS TBEPAOTO TeJA, UMEIOLIErO OCh BPAILCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMiynbc MaTepuanbHON TOUYKHU (Tesa), CUCTEMbl MaTEpUAIbHBIX TOYEK. VIMITyJIbC CHJIBI 1 U3BMEHEHUE MMITYJIbCa TElIa.
3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE IBM>KEHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckas s3Heprusi MaTepuagbHON TOUuku. Teopema 00 N3MEHEHUN KUHETUYECKON SHEPTHH.

[lorenunanbHas sueprus. [loTeHumanpHas >HEprus ynpyro AeQopMuUpOBaHHON mpykuHbL. [loTeHunanpHas 3HEpPrus
Tesa BOJIM3U MOBEPXHOCTH 3E€MJIH.

[loTeHuManbHble M HEMOTEHUUANbHbIE CHIbl. CBSI3b pabOThl HENOTEHLHUAIbHBIX CHUJI C M3MEHEHHEM MEXaHHYECKOU
DHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXaHUYECKON SHEPIUM.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPAKTUYECKOE NPUMEHEHHE: BOLOMET, KONEDP, PYKUHHBIN ITACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexon moTeHUMAIBHON YHEPTUH B KHHETUYECKYIO M O0OPaTHO.

Yuenuueckuui sxkcnepumenm, nabopamopnvie pabomoi



N3ydyeHne abCOIOTHO HEYNPYToro yJaapa ¢ IOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBA3M pabOTHI CUIIbI C U3MEHEHNEM MEXaHMYECKOW PHEPTUH Tella Ha MPUMEPE PACTHKEHHS] PE3UHOBOTO
KIyTa.

Paznen 3. MoJgiekyasipHasi Gu3uKa 1 TEPMOTUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TMOJOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE 00OCHOBaHUE. BpOYHOBCKOE JIBHIKECHHE.
Huddysus. Xapaktep IBHKEHUS U B3aMMOJICHCTBUSI YaCTHUIL BelllecTBa. Mo CTPOEHUS ra30B, KUAKOCTEH U TBEPABIX Tell
U OOBSICHEHHME CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenei. Macca u pasmepbl Mosiekysl. KonuyecTBo BelecTsa.
[Tocrosinnast ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Lenbcus.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETUUYECKON TEOPUU KJI€aNIbHOTO raza. AOCOII0THAsS
TeMIepaTypa Kak Mepa CpeaHel KNWHETUYECKOM YHEPIUU TEIJIOBOTO ABMKEHHUs yacTull ra3a. [llkana temneparyp KenbBuHa.
I'azoBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knanelipona. 3akon [lanerona. M3omponecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeriecTBa. [ padudeckoe mpecTaBieHrne n30MpoIeccoB: H30TepMa, H30Xopa, n300apa.

Texaudeckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAOIINE TUCKPETHOE CTPOEHUE BEUIECTBA, (OTOrpapuu MOJIEKYJ OPraHMYECKUX COSTUHEHUH.

OnbiThl 110 U HY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO IBUKECHHUSL.

Mogens onbita llTepHa.

OnBbIThI, T0Ka3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aNMOICHCTBUS.

Mogens, HIUTIOCTpUpPYOLIas MPUPOay AABICHUS I'a3a Ha CTEHKU COCYA.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHNE COCTOSIHUS UI€AIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol



OnpeneneHre Macchl BO3/lyXa B KJIACCHOW KOMHATE HA OCHOBE U3MepEHUN 00bEMa KOMHATHI, JABJICHUSI U TEMIIEpaTyphl
BO3/1yXa B HEW.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peXKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

Tepmogunamuueckas cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJMHAMHYECKOM CHCTEMBbI U CIOCOObI €€ W3MEHEHMUS.
KonuyectBo TemnoTel u pabota. BHyTpeHHsiss SHeprusi OJHOATOMHOTO WJACATbHOrO rasza. Buasl Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKLUS, U3ITy4YEeHHE. Y IebHAs TEIUIOEMKOCTD BelllecTBa. KoaudyecTBo TEIIOTH IPH TEIIONEPEIaye.

[Tonsitue 06 agunadbatHOoM mporiecce. [lepBriif 3akoH TepMoarHAMUKH. [IprMeHeHne nepBoro 3akoHa TEPMOAMHAMUKH K
uzonpoiieccam. ['paguueckas nnTepnperanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TemnoBeie Mamuubl. [IpuHIUNBL IEHCTBUS TEIUIOBBIX MamivH. [IpeoOpa3oBaHus >HEPIHMHM B TEIUIOBBIX MAIlUHAX.
Koadounment nonesnoro naeiictBus temnoBod Mammubl. Hukn KapHo u ero ko3p@uumeHT mNONE3HOTO AEWCTBUA.
DKOJIOTHYECKHE MPOOIEMbI TETNIO3HEPTETUKH.

TexHnueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb BHYTPEHHETO CropaHusi, ObBITOBOM XOJIOAMIbHUK,
KOHUIIMOHED.

Jlemoncmpayuu

M3MmeHeHre BHYTpPEHHEN SHEPIyu Tejla Py COBEPIIEHUU PabOThI: BBIIET MPOOKHU M3 OYTHUIKM MO AEUCTBUEM CXKATOTO
BO3]lyXa, HarpeBaHue 3Qupa B JATyYHHOU TpyOKe MyTEM TpeHUs (BUIACOIEMOHCTPALIHS).

N3meHeHue BHyTpEHHEH sHEpruu (TeMIiepaTyphbl) Tela Ipu Terionepeaye.

OnpIT N0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Monenu mapoBoit TypOUHBI, IBUTATElIsl BHYyTPEHHETO CTOPAHKUs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHOU TEITOEMKOCTH.

Tema 3. Acpecamnivie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u KouaeHcauus. VcmapeHue u kuneHue. AOCOTIOTHAS W OTHOCUTEIbHAsl BIAKHOCTH BO3/yXa.
Hacpimennsiii nap. Y aenpHas TEIIOTa Mapooopa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT AaBJICHUS.



Teépnoe teno. Kpucramumueckue u amopdHble Tena. AHM30TPONHS CBOMCTB KpHUCTALIOB. JKHIKHE KpUCTAILIBL.
CoBpemennble Matepuainsl. [InaBienne u kpuctayuu3anus. Y qenbHas TeroTa miasieHus. Cyonumanus.

VYpaBHEeHUE TEMIOBOTO OaaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHHE: TUIPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIMU
[IOJIyYEHUS] COBPEMEHHBIX MaTEPUAIIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaChIILEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JIaBJICHUH.

Crioco0bl U3MepEHUs BIaKHOCTH.

HabutoieHne HarpeBaHus U MJ1aBICHNUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuui sxcnepumenm, nabopamophvie pabomol

N3mepeHne OTHOCUTENBHOM BIIAJKHOCTH BO3AYXaA.

Paznen 4. diekTpoauHammnka

Tema 1. dnekmpocmamuxa

OneKkTpu3aums Tel. ONEKTpUYecKud 3apsan. JIBa Buaa 5SIIEKTpUYECKHX 3apsiiaoB. IIpOBOIHMKHK, AWANEKTPUKH H
NOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTrO 3apsa.

BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbIl 3J€KTpUUECKHUM 3aps. DJieKkTpuueckoe mosie. Hampsk€HHOCTh
ANEKTPAYECKOTro Nouist. [IpyuHIuI cynepno3nuumu 3JIeKTpUIECKUX 1osne. JIMHUM Hanpsy)kEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PabGora cun snextpocratuueckoro mois. I[lorennman. Pasnoctes noteHuuanoB. [IpoBOAHMKM U AMPICKTPUKH B
ANEKTPOCTATUYECKOM MoJie. [JusnexkTpruueckas MpOHUIIAEMOCTb.

OnekTpoéMKkocTb. KoHneHcaTop. DIeKTpoEMKOCTh MIIOCKOT0 KOHJEHCATOPA. DHEPTHUs 3apPSKEHHOIO0 KOHAEHCATOPA.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHHUE: DJIEKTPOCKOI, AIEKTPOMETP, ANEKTPOCTATUYECKas 3aluTa,
3a3eMJICHUE 3JIEKTPONIPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN anmapaT, CTpPYHHBIN IPUHTED.

Jlemoncmpayuu



YCTpONCTBO U IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3auMoenicTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOWAAM IUIACTUH, PACCTOSIHUS MEXKAY HUMHU U
JTURIICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenne 25eKTpOoEMKOCTH KOHIEHCATOPA.

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

DIIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTpUUYEcKoro Toka. Mcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsikenue. 3akon OMa 1714 yyacTKa LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. YIEIbHOE CONPOTUBIECHHE BemecTBa. [locnenoBarenbHoe, MapajlIENbHOE,
CMEIIaHHOE COEIMHEHNE MPOBOJHUKOB.

PaboTa snekrpuyeckoro Toka. 3akoH J[xoyns—JIenma. MOMHOCT 3IEKTPUIECKOTO TOKa.

DONEeKTpOABMKYIIAs CHJIa U BHYTPEHHEE COMNPOTUBICHUE HMCTOYHMKA TOKa. 3akoH OMa njisi MOJHOM (3aMKHYTOM)
aneKkTpudeckon nenu. KopoTkoe 3ambiKkaHue.

DJIEKTpOHHAsi MPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBJICHUS METAUIOB OT TEMIEPATYpHI.
CBepxXnpoBOUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TMpPUMECHas MPOBOAUMOCTh MOJYIPOBOAHUKOB. (CBOMCTBa p—n-mepexona.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PACTBOPAaX M paciljiaBax 3JIEKTPOJIUTOB. DIEKTPOJIUTHUECKAS TUCCOLMAIUSA. DIEKTPOJIU3.

DIEKTpUYECKUM TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.



TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA,
AIIEKTpOHArpeBaTelibHble MPUOOPBI, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHMS, BAKyyMHBIM JHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHBIICHHS UWIMHAPUYECKUX IIPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IIONEPEYHOIO0 CEYEHUS WU
MaTepuaa.

CMelaHHOEe COeIMHEHHE TPOBOIHUKOB.

IIpsmMoe wu3MepeHHe >IEKTPOABMXKYIIEH Ccuibl. KOpOTKOe 3aMbIKaHHWE TajJbBaHHYECKOIO DSJIEMEHTa M OLCHKA
BHYTPEHHETO COIPOTUBJICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoi pa3psaa 1 IpOBOAMMOCTD BO3/1yXa.

OnHOCTOPOHHSIA IPOBOAUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydenune cMEmaHHOro COEINHEHUS PE3UCTOPOB.

N3mepenne 21eKTpOABMKYIIEN CHIIBI MICTOYHUKA TOKA U €70 BHYTPEHHETO CONPOTHUBIICHUS.

Habutoienue snekrpoinusa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 10 Kj1acce OCyIIECTBISETCS ¢ YUETOM CONEPIKATEIbHBIX MEKIPEIMETHBIX
CBsI3eH ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpadui U TEXHOJIOTHH.

Meosicnpeomemnuvle nonamus, CBA3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUA: SBJICHWE, HAy4YHbIH (HakKT,
runoTe3a, Gu3nyecKas BeIMUMHA, 3aKOH, TeOpusl, HAOII0EHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, JIMHEWHas (QyHKUMs, napaboia, runepdona, ux rpa@uku U CBOWCTBA,
TPUTOHOMETPHUECKHE (PYHKIHMU: CHUHYC, KOCHHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX ITPOECKLIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.



buonocusa: mexannueckoe ABUKEHHUE B KUBOU mpupojne, 1uddys3us, ocMOC, TEINIOOOMEH >KUBBIX OPraHU3MOB (BUbI
TEIJIONEepPEauH, TEIJIOBOE PABHOBECHE), JIIEKTPUUECKHE SIBJIEHUS B KUBOM NPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJSIPHAs Macca, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJ, KUAKOCTEW K Ta30B, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IHCCOLIMALNA,
rajabBaHUKA.

l'eoepagpusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUE ABIKEHUN C HCMIOJIB30BAHMEM MEXAHM3MOB, YUYET TPEHHUsS] B TEXHHUKE, MOALIUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAHEHMSI UMITYJIbCAa B TEXHUKE (pakera, BOAOMET U APYIHE), JBUraTelb BHYTPEHHETO CrOPaHUs,
napoBasi TypOrHa, OBITOBOM XOJOIUIBLHUK, KOHAUIIMOHED, TEXHOJIOTMH MOJIYYEHUSI COBPEMEHHBIX MAaT€pPUAJIOB, B TOM YHCIIE
HAHOMATEPUAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAs 3aIUTA, 3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
MPUHTEP, dJEKTPOHATPEBATEIbHBIE MPUOOPHI, JIEKTPOOCBETUTENIBHBIE PUOOPHI, TaTbBAHUKA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenune ydyebHoro mpenmera «Pusmka» Ha YpOBHE CpemaHero obmiero oOpa3oBaHus (06a30BBIM YPOBEHB) TOJIKHO
o0ecreunTh JOCTHKEHUE CISAYIONNX JIMYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUSI yueOHOro mpeamera «Dusmka» IOIKHBI OTpa)kaTh TOTOBHOCTh M CHOCOOHOCTD
oOydJaronmxcsi PyKOBOJCTBOBAaTHCS CHOPMHUPOBAHHON BHYTPEHHEH TO3WIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlLIUW, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO
oOllecTBa, paclIUPEHUE KU3HEHHOI'O ONbITa U OMNbITa JEATEIBHOCTH B IMPOIECCE peav3allii OCHOBHBIX HAaINpaBlICHUH
BOCITUTATEIbHOM JIEATEIbHOCTH, B TOM YUCJIE B YACTU:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKAAHCKON TMO3ULUU O0YyYaromerocsi Kak akKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCHUHUCKOTO
00IIIECTBA;

NPUHATHE TPATUIUOHHBIX O0IEYEIIOBEYECKUX T'YMAaHUCTHUECKUX U JEMOKPATUUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpECAX IPaskJaHCKOTO OOIIECTBa, yYaCTBOBATh B CAMOYMPABICHUH
B 00pa30BaTEIbHOMN OpPraHu3allly;

yMEHHUE B3aMOJIEHCTBOBATH C COLMATBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIIMSIMU U HA3HAYEHUEM;

TOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOM JAEATEIIBHOCTH;

2) IATPMOTUYECKOI0 BOCITUTAHUS

c(hOpPMUPOBAHHOCTH POCCUMCKOMN TPaXIaHCKON MIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUHUCKHUX YUEHBIX B 00JaCTH (U3UKH U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIC PEILICHHS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH, B TOM YHUCJIE B AEATEILHOCTUA YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUast 3CTETUKY HAy4YHOT'O TBOPUECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOro BOCIUTAHUS:

WHTEpEC K pa3NnyHbIM cdepam mpoecCHOHATEHON AESTEIHPHOCTHA, B TOM YHCJIE CBA3aHHBIM C (DU3UKON U TEXHUKOH,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oynyliel npodeccuu u peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE MJIaHbI;

TOTOBHOCTh U CLIOCOOHOCTH K 00pPa30BaHUIO M CAMOOOPA30BaHUIO B 001aCTH (PU3MKH HA POTSHKEHUU BCEH KU3HU;

6) 3K0,10rH4eCKOro0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH IKOJIOTHIECKOMN KYJIBTYPhl, 0CO3HAHUE TII00ATEHOTO XapaKTepa SKOJIOTUIECKUX TTPOOIIEeM;

IJIAHUPOBAHUE W OCYUIECTBJICHUE JNEUCTBUN B OKPYXKAIOLICH Cpelle HA OCHOBE 3HAHUS LIEJIENM YCTOMYMBOIO Pa3BUTUS
YEJI0BEYECTBA;

pacUIMPEHUE ONBITA JIEATETLHOCTH KOJIOTUYECKOW HAIIPABJIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUM 110 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UYECKON HAYKH,

OCO3HaHME LIEHHOCTU Hay4YHOU AESTENIbHOCTH, TOTOBHOCTh B MPOLECCE U3yUeHUs (PU3UKU OCYHIECTBIATH MPOEKTHYIO U
UCCIIENOBATEIbCKYIO AEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JioruyecKkue 1eMCTBUA:

CaMOCTOSITEeNIbHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATh UEIU ACATENbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUH UX TOCTUKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEYUHSI B PACCMATPUBAEMBIX (PU3MUECKUX SBJICHUSIX;



pa3pabarbiBaTh IUIAH pELICHHUA MPOOJIEeMbl C YYETOM aHalu3a HMEIOIIMXCS MaTepHalbHBIX M HeMaTepuaIbHbBIX
pecypcoB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKU MOCIEACTBHIMA
IesITeTbHOCTH;

KOOPJIWHUPOBATH U BBIMOJIHATH pabOTy B YCIOBUSAX PEAbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPU PELICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBarebcKue 1eMCTBUA:

BJIQ/IETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSIMU U METOAaMU (PU3UUECKON HAYKH;

BJIaJICTh HAaBBIKAMU YUEOHO-HCCIEIOBATEIbCKOW M MPOEKTHOM AEATENbHOCTH B 00JAacTH (DPU3HMKH, CIIOCOOHOCTHIO M
TOTOBHOCTBIO K CAMOCTOSITETIbHOMY MOUCKY METOJIOB pEIIeHUs 3a1a4 (PU3MUECKOro ColepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX
METO/IOB MO3HAHUS;

BJIQ/IETh BUIAMHU JIEATEIHHOCTH IO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALMH, TPEOOPa30BaHUIO0 U IPUMEHEHUIO
B PA3IMYHBIX YYEOHBIX CUTYalUIX, B TOM YHCJIE MPU CO3/IaHUU YUEOHBIX MPOCKTOB B 00JACTH (PU3UKU;

BBISIBJIATH NIPUYMHHO-CIICACTBEHHBIC CBSI3M U aKTyaJIM3UPOBATh 3a/lady, BBIJIBUraTh TUIOTE3y €€ pelleHusi, HaXOAUTh
apryMeHTBI IS 0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 33/1aBaTh apaMeTPhl M KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJIYYCHHBIE B XOJE pEUICHHs 3aJaud pe3yJbTaTbl, KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33JaYd B OOpPa30BaTENIbHOW JAEATENBHOCTH, B TOM YHUCIIE NPH W3Y4YEHUU
(1)5637197

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLICHUBATh MPUOOPETEHHBII OIIBIT;

YMETb NEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTHUUECKYIO 00JIACTh KU3HEEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBbIE U, TIPEAJIaraTh OPUTHHAIbHBIE TIOJXO/IbI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 33]]a4H, IOIYCKAIOIINE albTePHATUBHBIE PEIICHUSI.



PabGora ¢ undpopmaumeii:

BIIQJICTh HABBIKAMH TOJy4YeHUs WHPOpMaud (PU3NYECKOTO COACp)KAHUSA W3 HWCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIIFHO OCYIIECTBIIATh MOWCK, aHAIN3, CUCTEMATHU3AIMI0 W WHTEPHpPETAnui0 WH(POpPMAIMK pPa3IMYHBIX BUIOB U
(dbop™M npeacTaBIeHUs;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIINH;

UCIIOJIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTUA B PEIIEHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJII0JCHUEM TPEOOBAHUM SPrOHOMHUKH, TEXHUKU OE€30MaCHOCTH,
TUTHEHBI, PeCYypPCOCOepEeKeHHS, MPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€30IMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOr0 COAEPKAaHUS B Pa3MYHBIX (opMaTax ¢ Y4ETOM Ha3HAUCHHUS MH(POPMALIMM U LEJIEBOM
ayJIMTOPHH, BBIOMPAsk ONTUMANIbHYIO (DOPMY MPECTABICHUS U BU3YaTU3ALIUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JEATENBHOCTH;

pacrno3HaBaTh PEANOCHUIKA KOH(IMKTHBIX CUTYalluil U CMATr4aTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO MU3J1araTh CBOIO TOUYKY 3PEHHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh NPEUMYLIECTBA KOMAHIHOM U UHAUBUAYaJIbHON pabOTHI;

BbIOMpaTh TEMAaTUKY U METOJAbl COBMECTHBIX JAEMCTBUM ¢ y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEM Ka)KJIOro 4jeHa
KOJUIEKTHUBA;

IPUHUMATh LEJIM COBMECTHOM JACSATENBHOCTH, OPraHU30BBIBaTh M KOOPAMHUPOBATH NEUCTBUSA IO €€ JOCTHKCHHIO:
COCTaBIISITh IUIAH JEHCTBUI, pacmpenessiTh poJid ¢ y4€TOM MHEHHUH YYaCTHUKOB, OOCYXJaTh pPE3yJbTaTbl COBMECTHOM
paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJa M KaXIOrN0 YYAaCTHHKA KOMaHIbl B OOLIUI pe3ynbTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJIEH C ITO3ULUNA HOBU3HBI, OPUTUHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh TMO3UTUBHOE CTPATETMYECKOE INOBEACHHE B PA3JIUYHBIX CHUTyalUsAX, IPOSABIATH TBOPYECTBO M
BOOOpakeHue, ObITh UHULIUATUBHBIM.



PeryasiTuBHbIe yHUBEpCAJIbHbIE y4eOHbIE 1eCTBUS

Camoopranusanus:

CaMOCTOSTENIbHO OCYUIECTBJISATh IO3HABATENIbHYIO JEATeIbHOCTh B 00J1aCTU (PU3MKHM M aCTPOHOMHH, BBISBISAThH
npo0sieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHbIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEUICHUS PAaCUETHBIX M KAYECTBEHHBIX 3a/]a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThI C YIETOM UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUYTECHUN;

NABAaTh OLICHKY HOBBIM CHUTYaLIUsIM;

pacuIMpsTh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOUYTCHUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIICHHUE;

OLICHUBATbH MTPHUOOPETEHHBIN OTIBIT;

CHOocOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAULMU B 00NacTU (PU3UKH, MOCTOSHHO TIOBBIIIATH CBOU
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOIMOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTATOB
LEIISIM;

BJIaIeTh HABBIKAMU MMO3HABATEJILHON PeIeKCUN KaK OCO3HAHUSI COBEPILIAEMbIX IEUCTBUI U MBICITUTEIBHBIX IPOLIECCOB,
UX pe3yJIbTaTOB U OCHOBAHHI;

UCI0JIb30BaTh MPUEMBI pedIeKCHUHU JUTsl OLIEHKH CUTYalluU, BHIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEIIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI APYTHX IIPU aHAJIU3€E PE3YyJIbTaTOB ACSITEIbHOCTH;

NPUHUMATh ce0sl, MIOHKUMAasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABAaTh CBOE MPABO U NPABO IPYrUX HA OLIMOKH.

B mpouecce noctrxkeHus! IMIYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTpamMMbl MO (PU3UKE ISl YPOBHS CPEAHETO OOIIEro
oOpa3oBaHMs y 00yUaIOIUXCsl COBEPIICHCTBYETCS SMOIIMOHATIBHBIN HHTEIUIEKT, IPEAINOoNIaraonfi chopMrupoBaHHOCTS:



CaMOCO3HAHU$, BKJIIOYAIOMIETO CIOCOOHOCTh TOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BUAETH HAIlpaBJICHUS
pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN C(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATh OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE,
CIOCOOHOCTH aITallTUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHHUSIM U MPOSIBIIATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpPEMJICHHE K JOCTHKEHUIO LIETH M YCHeXy, ONTHMH3M, WHUIIMATUBHOCTD,
yMEHHE JIeHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEI;

SMIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh TOHHMMATh HMOLMOHAIBHOE COCTOSIHHE JpPYTHX, YYUTBIBaTh €ro IMpH
OCYILECTBIIEHUH OOILIEHUS, CHIOCOOHOCTh K COUYBCTBHUIO U CONEPEKNBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BBICTPaMBATh OTHOIIEHHUS C JPYTMMHU JIIOAbMH, 3a00THThHCA,
HPOSIBIATH UHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniry o6ydyenus B 10 kjacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(OPMUPOBAHHOCTD
y 00y4aronmxcs yMEeHHM:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MECTO (U3UKH B (POPMHPOBAHUM COBPEMEHHON HAaydyHON KapTHHBI MHpa, B
Pa3BUTUHU COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOMN ACSITEIBHOCTHU JTHOAEH;

YUUTBHIBaTh TPAHUIIBI PUMEHEHUS M3YyYEHHBIX (PU3NYECKUX MOJEJCil: MarepualibHas TOYKa, MHEpIHUAIbHAs CUCTEMa
oTcuéTa, aOCOMIOTHO TBEPAOE TENO, HICANbHBIA Ta3, MOJIEINW CTPOSHHUS Ta30B, XKUAKOCTEH U TBEPIBIX TEN, TOUYCUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3UYECKUE SBJICHUS (IIPOLIECCHI) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-
KMHETUYECKOM TEOPHM CTPOCHHUS BELIECTBA W JJIEKTPOAUHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIMHENHOE
JBUKEHHE, CBOOOAHOE MaJCHUE TeJ, ABM)KCHHUE MO OKPYKHOCTH, WHEPLHMs, B3aUMOJeHCTBUE Tel, nuddy3us, OpoyHOBCKOe
JBWKEHUE, CTPOCHHME >KHMIIKOCTEH M TBEPABIX TEJN, U3MEHEHHE OOBbEMA TeN NMpU HarpeBaHUM (OXJaXIECHHH), TEIJIOBOE
paBHOBECHE, UCIIAPEHHE, KOHACHCALU, IIJIaBJICHUE, KPUCTAIIM3alKs, KUIICHHE, BIAXKHOCTh BO3/lyXa, MOBBIIICHUE TaBJICHUS



raza IIpu €ro HarpeBaHUU B 3aKPBITOM COCYJZ€, CBA3b MEXAY NapaMEeTpPaMH COCTOSIHMS ra3a B M30IPOLECCAX, IIEKTPU3aLUs
TeJl, B3aUMOJEHCTBUE 3apPsI0B;

OIHCHIBATh MEXaHUYECKOE IBMKEHHE, UCIIONb3Ys (PU3NUecKre BeIMYNHBI: KOOPANHATA, MTyTh, IEPEMEILIEHUE, CKOPOCTD,
yCKOpEHHue, Macca Teljla, Cujla, UMIIYJIbC Tejla, KUHETHYECKas SHEpIus, MOTEHIMallbHAs HEPrus, MeXaHudeckas paloTa,
MEXAHUYECKash MOIIHOCTb; INPU OMNMCAHWU MPABUJIBHO TPAKTOBaTh (PU3MUECKUIA CMBICI HUCIOJB3YEMBIX BEIUYMH, WX
0003Ha4YeHU U €AMHHULIbI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUNHY C APYTUMH BEITUYUHAMU;

OIKCHIBATh M3YUYCHHBIC TEIUIOBbIE CBOMCTBA TENl U TEIJIOBBIC SBJICHUS, UCIONB3Ysl (PU3NYECKUE BEITMYMHBI: JaBJICHUE
raza, TEMIIEparypa, CpeIHssl KMHETUYECKas JHEPrus XAOTHUYECKOTO JABVIKECHHSI MOJIEKYJ, CPEIHEKBAAPATUYHAS CKOPOCTH
MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSS SHeprus, padbora raza, Kod(QQUIMEHT MOJE3HOIO JEHCTBUS TEIJIOBOIO
JABUTATENsl; MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI MCIIOJIB3YEMbIX BEIMYMH, MX OOO3HA4YEHUS U
€/IMHULIbI, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAM;

ONKCHIBATh H3YYEHHBIE AJIEKTPHUUYECKHE CBOWCTBA BEIIECTBA M JJIEKTPUYECKUE SABJICHHS (IPOLIECCHI), UCIOJIb3YS
¢bu3nueckue BETUYMHBL: AJIEKTPUUYECKUI 3apsij, SJICKTPUUECKOE IoJie, HANpsHKEHHOCTh IMOJIA, MOTEHIMAJ, Pa3HOCTh
NOTEHLMAJIOB; IIPU ONHWCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUM CMBICI HCIIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHMS U
€IMHHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTUMU BEIUYUHAMY;

aHAJIM3UPOBATh (U3NYECKUE MPOLECCHl U ABJICHUS, UCTIONIB3Ys (PU3HUECKHUE 3aKOHBI U MPUHLMUIIBI: 3aKOH BCEMUPHOTO
Tarorenus, I, II u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOM DHEPIUH, 3aKOH COXPAHEHHSI UMITYJIbCA, IIPUHIIUI
CYNEpIO3UIIMA CHWJI, NPHUHLMII PABHONPABHUS HWHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETHYECKYH) TEOPHIO
CTPOEHMSI BEIIECTBA, FA30BbIEC 3AKOHBI, CBSI3b CPEAHEN KMHETUYECKON S3HEPTUN TEIUIOBOTO ABMXKEHUS MOJIEKYJI C aDCOIFOTHOM
TEMIIEpaTypoOM, MEPBbI 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kyiiona, mpu sToMm
pa3ianyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4eCKoe BBIpAXXEHHE M YCIOBHS (TpaHUIIbl, OOJACTH)
IIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NMPHUHLMIIBI JCHCTBUS MallMH, IPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3iuyaTh YCJIOBUS HMX
0€3011acHOr0 MCII0Ib30BaHMSI B IOBCEAHEBHON KU3HU;



BBINOJIHATh DKCIIEPUMEHTHI MO HCCIICAOBAHUIO (U3MUECKUX SIBICHUI M MPOIECCOB C HCIOJIb30BAaHUEM MPSMBIX U
KOCBEHHBIX H3MEpEHHUH, Mpu 3TOM (POpPMYIUPOBATH MpoOIeMy/3aJady M THUIOTE3y y4eOHOro 3KCIEepMMEHTa, COOMpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTD OMBIT U (OPMYITUPOBATH BHIBOIBI,

OCYILECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs] (PU3MUYECKUX BEJIMYMH, NPH 3TOM BBHIOMPATh ONTUMAIIBHBIA CIIOCOO
MU3MEPEHUs U NCIIOIb30BaTh U3BECTHBIE METO/IbI OIICHKH MTOTPEUTHOCTEH N3MEPEHNUH;

MCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (DU3MYECKUMH BEJIMYMHAMU C HCIOJIB30BAHHWEM MPSMBIX HM3MEPEHUH, MPH ITOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThI MOTYYCHHON 3aBUCHUMOCTH (PU3NYECKUX BEJIMYUH B BUIE TAOIHIl U
rpaduKoB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS;

coOurogaTh paBuiia 6€30MacHOTO TPyAa MPH MPOBEACHUN UCCIIEOBAHUHN B paMKax y4yeOHOTO SKCIEpUMEHTa, yueOHO-
MCCIIEIOBATENIbCKOM U TMPOEKTHOW JESITeTbHOCTH C HCIOJIb30BAaHMEM HW3MEPHUTEIbHBIX YCTPOWCTB M JIaDOPAaTOPHOTO
000pyIOBaHUS;

pemath pacy€THBIE 3a/1a4H C SBHO 3a/laHHOM (DM3MUECKON MOEIbI0, UCTIOIb3Ys (PU3NUECKHe 3aKOHBI U TMPUHLIUIIBI, Ha
OCHOBE aHaln3a YCIOBHUS 33/Jauyd BBIOMPATh (DU3HUECKYIO MOJIENb, BBLACTATh (PU3NYECKUE BEIUYMHBI U (DOPMYIIHI,
HEoOXoAuMBIe Al €€ pelleHusl, MPOBOIUTH PAcUEThl U OLEHHUBATH PEATbHOCTb MOJIYYEHHOTO 3HAYEHUS (PU3UUECKOM
BEJINYMHBI;

peliaTh KaueCTBEHHbIE 3aJlauyM: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHHUI ¢ Omopoil Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

UCIONB30BaTh MPH pEUICHUH Y4eOHBIX 3a7ad COBpPEMEHHble MH(OPMAIMOHHBIE TEXHOJOIMH JUIsl TIOWCKA,
CTPYKTYpPUPOBAHUS, MHTEPIPETAMA W TNPEJCTABICHHUS Y4eOHOW W HAy4YHO-TIOMYJSPHOM HH(OpMaIuu, MOJyuYeHHOU W3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJTU3UPOBATH MOJIy4aeMyto HH(GOpPMAIIHIO;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE TPOIECCOB
OKpY>KaIoIlleT0 MUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHMS MO (PU3MKe B TMOBCETHEBHOM XH3HHM Al oOecrieueHHs Oe30MacHOCTH TMpH
o0palieHny ¢ MpudbopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, JUISL COXPAHEHUS 370POBbS U COOJIIOJICHUS HOPM 3KOJIOTHUECKOTO
MOBEAECHHUS B OKPYKAIOLIEH CPeaE;



paboTaTth B TpyMme C BBINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh pabOTy TpyMIbl, pallMOHAIBHO
pacnpeneniaTb 00s3aHHOCTM U IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalMsX, aJeKBATHO OIEHUBATh BKJIAJ
KaXKIOT0 U3 YYaCTHUKOB TPYMIIBI B PEHICHHE paccCMaTpUBaeMOil MpoOIEMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3e/ioB U TeM unppoBbIe
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3KKa U METO/Ibl HAYYHOI'O ITO3HAHUS 2 bubmmorexa LOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [JOK
21 Kurematitia > https://m.edsoo.ru/7f41b£72
but6mmoreka [JOK
2.2 Hunanka / https://m.edsoo.ru/7f41bf72
but6mmorekxa [JOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bu6nuorexa [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
32 OCHOBBI TEPMOAHHAMHKI 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUS BEUIECTBA. 5 bu6nuorexa [JOK

®a3oBble IEPEXOIbI

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




Hroro no pasgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [IOK

41 JIeKTpOCTATHIE 10 https://m.edsoo.ru/7f41bf72
47 [TocTossHHBIN 2JIEKTpUYECKH TOK. TOKH B 12 bubnmoreka [JOK

’ Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE BpeMst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acos JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbie IIpakTnyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
dusuka — Hayka o IpuUpoe.
1 Hayunsie MeT(})IK bl HOII:HE]l;)HI/ISI 1 Bubmorexa HOK
T A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIer0 MUpa
Ponw u mecTo ¢pusuku B

) GbopMHpPOBaHUH COBPEMEHHOM | bu6nuoreka [JOK
Hay4YHON KapTHHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe OBHKEHHE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO | bubnmoreka [JOK
nBwxenus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpsMONIMHENHOE | bubmuotexa [JOK
JIBYKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuoreka [IOK
JIBIXKCHUE https://m.edsoo.ru/ff0c372¢

6 CBobomHoe majienne. Y CKopeHue | bubnuoreka [JOK
CcBOOOIHOTO IMaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHUE.

7 JIBmykeHne MaTepuaIbHOM TOYKHU 10 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipuniun otHOCcUTENBbHOCTH [ anues. 1 bubnmoreka [JOK




I/IHepLII/IaJIBHBIC CHUCTCMBI OTCUCTA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunuun

9 Cynepno3uiuu cuil. Bropoit 3akox bubamorexa [TOK
. https://m.edsoo.ru/ff0c3be8
HproTona 151 MarepuanbHOM TOUKH

10 Tpetnii 3akon HeroToHa 115t bu6nuorexa [JOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsroteHus. Cuna

11 TsbkecTH. [lepBas kocMuueckast bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenns. Kodxddument tpeHust.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I pu ,HBI/DP;(eHI/II/I Bubmrorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[ToctynarensHO€E U BpaliaTebHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. but6mmorekxa [JOK
MowmenT cuibl. [Inewo cunel. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tesa
Nmnynbec maTepuaibHOU TOYKH,

15 CHUCTEMBI MaTEPHUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUXKEHHE
PaGora 1 MOIIHOCTE CHJIBL.

16 Kunernueckast sHEprus MarepuaibHON bubnmoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH

17 [TorenuumansHas dHEprusi. bubmuotexa [JOK




[loreHnmanpHast 3HEPTUS yIIPYro
neOopMUPOBAHHON MPYKUHBI.
[TorenunanbHas sHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loreHunanpHBIE U HEMOTEHIMAJIBHBIE
cuiibl. CBs3b paboTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYEeCKON IHEPTHH CUCTEMBI TEIl.
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTUu

bubmuoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HMccnemoBanue CBsA3U pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPEe PACTSKESHUS
PE3MHOBOT'O KIyTa

20

KonTtponbHast pabora o teme
«Kunematnka. Jlunamuka. 3aKOHBI
COXpPaHEHHUS B MEXAHHUKE)

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswxkenue. Auddysus

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U
B3aMMO/ICVCTBUSI YACTUL BEILIECTBA.
Mojenu cTpoeHusl ra3oB, KUIAKOCTEN
U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemnmoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana Temneparyp




Ilenbcus

Uneansueiii raz B MKT. OcHoBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeN KHHETUYECKON YHEPTUU bubnmoreka [JOK
JBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akon JlampToHa. ['a30BbIe 3aKOHBI
JlaboparopHnas paboTa
73 «/ccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaMH COCTOSHUS
Pa3peKEHHOr0 ra3a
79 N3omnporiecchl B uaeaaIbHOM ra3e u ux but6mmorekxa [JOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpennsis sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crioco0OkbI e€ n3meHnenus. KoangaectBo bubmuoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOTO UJI€aTbHOTO
rasa
31 Bunae! rerionepenaun bubmmorexa [TOK
https://m.edsoo.ru/ff0c5¢c36
VnenbHas TEMI0EMKOCTh BEIIECTBA.
32 KonnuecTBo TEmnoThl pu Bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbIN mpoiecc
13 [IepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubnmoreka [JOK
MIPUMEHEHHUE K U30IpoLieccaM https://m.edsoo.ru/ff0cSefc
34 HeobpaTumocTs poI1eccoB B bubnmoreka [JOK




npupoe. Bropoii 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

[Mpunuun nevictus u KI1/] rerioBoit

but6mmoreka [JOK

35 MAaIIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIIJ]
37 DKooruyeckue mpoodIeMbl
TEIJIOOHEPTEeTUKU
13 O6o0maromuii ypok «MoneKysipHas bubmuoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas pabota mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [IOK
yiAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIUS. bubmuotexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS 1 OTHOCHTEIIbHAS
41 BJIAXXHOCTh BO3yXa. HachlleHHBIM Bubmorexa HOK
Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramimueckue u
4 amopdHbIe Tena. AHU30TPOITHS bu6muoreka [JOK
CBOMCTB KpucTayioB. Kuakue https://m.edsoo.ru/ff0c6510
Kkpuctamuibl. COBpeMEHHbIE MaTepHUAIIbI
[TnaBneHue U KpUCTATTA3AITHSI.
43 VYV nenbHas TEMI0TA MJIABICHUS bubmorexa [IOK
s ’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuorexa [IOK
44 YpaBHeHHE TEIIOBOTO OaaHca
PABHEHHS TEILIOROro banad https://m.edsoo.ru/fR0c6820
45 Onektpusanus Tel. DIEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUJa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiIoB

[IpoBOTHUKH, TUDIIEKTPUKH 1

46 IIOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUUYECKOTO 3apsiia
BzaumoneiicTBue 3aps10B. 3aKOH
47 Kymona. ToueuHbIH 2aeKTpUIeCKUN bubmmorexa [IOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Hamnpsok€HHOCTB IEKTPUYECKOTO
43 nosis. [IpuHnun cyneprno3unuun bubnmoreka [JOK
AIEKTPUYECKUX NoseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTHUECKOTO
49 nons. ITorernman. Pa3zHocts bubmorexa LOK
’ At https://m.edsoo.ru/ffOc6f00
[IOTEHIIMAIIOB
ITpoBOAHUKY U TUDIEKTPUKHU B
50 anI;KT OCTaTUYECKOM nonIe bubmmorera [TOK
P ) https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [JOK
51 DnaexkrpoéMrocTs. KoHgencaro
p a P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
52 KOHAEHCATOpa. DHEPTUS 3aPSKEHHOTO bubmmorexa [TOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGoparopnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT NEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMUPOBATHHOTO

amnmapara, CTpyHHOTO TPUHTEpA.
DJIeKTpOCTaTUYECKas 3aluTa.




3azeMiIeHHe HIIEKTPOIprUOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBanus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHUE
npoBoaHKUKOB. JlaboparopHas pabota
«M3ydeHne cMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

but6mmorekxa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs! TPOBOAMMOCTH TBEPIBIX
METAaJIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DJIEKTPUUYECKU TOK B BaKyyMe.
CBo¥icTBa 3JIEKTPOHHBIX IMYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U
IpUMeCHast MpoBoAUMOCTh. CBoMCTBa
p—n-nepexona. [lonynpoBogHUKOBbIE
pUOOPBI

bubmuoreka [IOK
https://m.edsoo.ru/ff0c84ae




DNEKTPUUECKHUH TOK B pacTBOpPax U

6 pacriaBax 3JIEKTPOJIUTOB. | bubnmoreka [JOK
DJIEKTPOJUTHYECKAS AUCCOIUALIMSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEKTPUUECKHM TOK B ra3ax.

63 CamocTosiTenbHbIN 1 | bubnmoreka [JOK
HECaMOCTOSATENbHBIN pa3psaa. MoHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJexTpudeckre npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE ) Bbubmuotexa [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o6marmuii ypok | bu6nuorexa [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas pabota mo Teme

66 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [JOK
3NEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX Cpeax»

67 PesepBHbiil ypok. KonTponpHas | bubnmoreka [JOK
pabora o Teme "IIeKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O0o0maromuii ypok 1 bubmuorexa [JOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoabusie — Ipaxkrueckue fa[:;:ennﬂ :)lg[()l;l:())?;fenbnme
padoThI padoTsbI pecypen
[TocTosiHHBIE MAarHUTHI U X

| B3auMoOercTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHU
MaruauTtHoe 1nose NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
B3anmopeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yueHue | | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK ¢ ToKoM. Cuita Amnepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmuoreka [IOK
Cuna Jlopenna. PaGoTa crib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHast HHAYKIus. [loTok

6 BEKTOpa MarHUTHOU uaaykuuu. J/1C 1

WHAYKIMU. 3aKOH JIEKTPOMarHuTHOM




nHaykiuu dapanes

JlaboparopHnast pabota
«HccnenoBanne sIBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camouHaykiuu. IJ1C caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa U ux
MIPUMEHEHHE: TOCTOSHHBIE MAIHUTHI,
AJIEKTPOMArHUThI, AEKTPOABUTaATENb,
YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII,
HHAYKIIUOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAST MHTYKIIHSI»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHast pabora o Teme
«MarsuTHoe 1oJe.
DNeKTpOMarHuTHAsE MHTYKIIUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOHBIC MEXaHHUECKUE
Kosebanus. ['apmMoHnYeckue
KosiebaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6muoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

KoneGarenbHblii koHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHuTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTETEHOM KOHTYPCE.
Amnanorus MCKAY MEXaHUYECKUMU U
OJICKTPOMAarHMTHBIMHA KOJIEOAHHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAHCHUS SHCPIrUr B UACAIIbHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosiebaHusX. BoHyX1eHHbIE
MexaHudeckue kKonebanus. Pesonanc.
BbIHYXICHHBIE 2JIEKTPOMAarHUTHBIE
KoJie0aHus

bu6muoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CHHYCOUAIBHBIN
MEpEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIIECE 3HAUCHHUE CUIIBI TOKA U
HAIPSDKEHUS

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IponsBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOro TOKa,
JIMHUU 3JIeKTpoliepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPHU
MIPOU3BOACTBE AEKTPOIHEPTHUH.
Kynbrypa ncnonb3oBanus
JIEKTPO3HEPIUH B ITOBCETHEBHOM
AKU3HU




Mexanudeckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocthb

bu6muoreka [IOK

21 pacnpoCTpaHEHHUs U JIJTNHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

2 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHuTHBIE BOJIHBI, UX

23 CBOMCTBA U CKOpOCThb. [1Ikana bubmmorexa [JOK

https://m.edsoo.ru/ff0ccfe0

3JEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paguOCBSI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus

)5 KonTponbnas padota «Konebanus u bubmmoreka [JOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHUE

2 CBETa B OJJHOPOJIHOM Cpejie. bubmmoreka [JOK
Toueunslii ICTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cgeta. [locTpoenune nzo0paxeHuii B bubmmorexa [TOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
[Ipenomnenue ceta. [lonHoe

73 BHYTpeHHEE oTpakeHue. [IpenenbHbii bubnnorexka HOK
YI'OJI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaXKEHUS

29 Jlaboparopunas pabota «3mepenue bubmmoreka [JOK
MOKa3aTellsl MPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ocTpoenne n300paxeHuii B bubmmoreka [JOK




nuH3e. Gopmyiia TOHKOM JIMH3BI.
VYBenuueHue JTMH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOMCTB
M300paXKEHUH B TUH3AX)
Hucnepcus cBera. C0XHBIN COCTaB
0 oenoro ceera. L{er. Jlaboparopnas
pabota «Habmonenue aucnepcuu
CBETa»
13 Wnrepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTudeckue MpuOOPHI M YCTPOICTBA U
> YCIIOBUS UX 0€30MaCHOTO TPUMEHEHUS
I'paHuLIBI TPUMEHUMOCTH
16 Kjaccuyeckor Mexanuku. [loctymarst bubnnorexa [JOK
CieliMaaIbHON TEOpUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.
37 3aMeIJIeHre BPEMEHH U COKpaIeHUe buGnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMMYIbC PENSITUBUCTCKOM
38 yacTullbl. CBA3b MACChI C SHEPTUEH U bubmorexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIusl MOKOs
KonrtponsHas padora «OnTHka.
39 OcCHOBBI crielIMaIbHOM TEOPUHU bubmmorera IOK

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf6f0




®oronsl. opmyna [1nanka. Sueprus

Bbu6mmoreka [IOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ff0cfel16
OTKpBbITHE U HCCIIEN0BAHUE Eu6 ITOK
noInOTEKA
41 .0 A.T.
poros(pexra. Ombrret https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl poTorddexra. YpaBHeHHE
42 BﬁHmTe(ﬁbHa j;{q)(boma@gema bubmorexa HOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorddexra
Hapnenne cBera. Onwitel I1. H.
43 JleGeneBa. XumMnuueckoe AcicTBUE bubmorexa HOK
AIeBd. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTponucTBa 1
MPaKTHYECKOE MPUMEHEHHUE:
44
¢dhoTodeMeHT, (OTOIaATUHK,
CoJIHEUHasi OaTapesi, CBETOIUO
45 Pemenue 3agad mo reme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKM) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbBITEI
46 Pesepdopna o paccesHuo o-4acTu bubmmorexa [TOK
pROpAa O P t https://m.edsoo.ru/ff0d09 1a
IInanerapHas monens aroma
bu6mmoreka [IOK
4 I1 b
/ OCTYJIaTHL bopa https://m.edsoo.ru/ff0d0Oafa
N3nydenne u noriomneHne GoTOHOB
48 I I/I}ll'lqe €X0JI¢ aToMa C O Hc(>br0 OBHS bubmorexa [TOK
P pexo Ny g P https://m.edsoo.ru/ff0dOafa
SHEpTrUu Ha Apyroil. Buasl ciekTpoB
BonnoBrie cBolicTBa yacTull. BoiaHbI
. . bubmuorexa [JOK
49 ne bporinsa. KopnyckynspHO-BOJIHOBOM

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYUYCHUC

50

OTKpBITHE pATHOAKTUBHOCTH. OMBITHI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOT'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. BrnusHue
PaZ0aKTUBHOCTH Ha KHUBBIE
OpPTraHHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmna.
DNEKTPOHHBIA U TTO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydyeHue

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. A nepHbii
peaktop. [Ipo6iiempl, IEPCIEKTUBHI,
AKOJIOTHYECKHE aCIEKTHI SACPHON
SHEPTEeTUKHU

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. Meronbl HAOMIOACHUS U
PEruCTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasriii cton «®yHnameHTalIbHbIE
B3auMoJencTBUA. EMUHCTBO
(bu3nUIeCcKoil KapTUHBI MUPaA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3qnoro nebda. Co3se3aus,
SIpKHE 3BE3IBI, IIAHETHI, X BUIUMOC
nBkeHue. ConHedHas cucTeMa

56

Comnre. ConHeuHasd aKTUBHOCTb.
Uctounuk sneprun ConHIa U 3BE3]1




57

3BE3bI, X OCHOBHBIE
XapaKkTepUCTUKH. 3BE3/bI INIABHON
MOCJIEIOBATENbHOCTU. BHYTpeHHee
cTtpoeHnue 38€31. CoBpeMeHHbIE
MIPEJICTAaBICHUSI O TIPOUCXOXKICHUU U
sBomonun CosHIa U 3BE31

58

Muieunsiit [lyts — Hama ["anakTuka.
ITonoxxenue n neuxenne CoiHIIA B
lNanaktuke. ['anaktuku. YEpHbIE TBIPHI
B AJIpax TaJaKkTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PenukroBoe n3nydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas padoTa «2IeMEHTHI
ACTPOHOMUU U aCTPOPHUIUKIY

62

O6o06maromuii ypok. Pois dusuku u
aACTPOHOMHUHU B YIKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMATbHON B
ATHYECKOH cdepax AesaTeIbHOCTH
YyeloBeKa

63

O6o0maromuii ypok. Pois u mecto
(hbU3UKH U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOUW KapTUHE MUpPa

64

O6o6maromuii ypok. Ponb
¢busnueckoit Teopun B HopMUPOBAHUH
MpeACTaBICHUH 0 Pu3nUecKon
KapTHHE MHpa




O6o06mraromuit ypox. Mecto
(bU3UYIECKOI KapTUHBI MUPaA B 00IIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DneKTpoMarHuTHast UHIYKIUS
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CHeluaIbHON Teopun 1
OTHOCUTCIIBHOCTHU
Pesepnsiii ypok. KBanToBas ¢usuka.

68 DneMEeHThI ACTPOHOMUU U 1 bubmmorexa [JOK

P https://m.edsoo.ru/f0d 1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 10 knacc/ Maxumies I'.4., byxosue b.b., Corckuit H.H. nox penakuueii [Tapdpentoeroit H.A., AkiimonepHoe
obmectBo «M3aatenbeTBo «IIpocBemenne»
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1. INTAHUPYEMBDIE PE3VJIbTATBI OCBOEHHMSA YUYEBHOI'O IIPEAMETA «®PU3UKA»

JINYHOCTHBIE pe3y/IbTaThI OCBOEHHA ITPOrPAMMEBI.
1) BocnuTaHMe POCCUMCKOM TI'PakIaHCKOM MAEHTUYHOCTM, MaTPUOTU3Ma yBaKeHUSI K CBOEMY Hapony, YyBCTBA OTBETCTBEHHOCTU
nepen, PogyHon, roplocT 3a CBOM Kpait, CBoio PoayHy, Mpoliioe 1 HacTosIlee MHOTOHALIMOHAJIbHOTO Hapona Poccun, yBaskeHume
rOCyJapCTBEHHBIX CMMBOJIOB (rep0, ¢uiar, ruMH);
2) opmupoBaHMe TPpaskIaHCKON TMO3UILMM KaK aKTUMBHOTO ¥ OTBETCTBEHHOTO WieHa POCCUMCKOIO OOIIeCTBa, OCO3HAIOIIErO0 CBOU
KOHCTUTYLIMOHHBbIE TIpaBa ¥ OOSI3aHHOCTM, YBa’KalOIer0 3aKOH U IIPaBOMOPSIIOK, OO0Jafalolero 4YyBCTBOM COOCTBEHHOTO
IOCTOMHCTBA, OCO3HAHHO IPUHMMAIOIIEr0 TPaAMIIMOHHbIE HallMOHAJbHble U OOIllleuesloBeUeckie TyMaHUCTUYECKME U
IeMOKpaTuuecKye 1eHHOCTH;
3) TOTOBHOCTD K cty>keHnto OTeuecTBy, ero 3aliuTe;
4) dbopmupoBaHue MUPOBO33pPEHMsI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPasBUTUSI HAaYKM U OOILECTBEHHOM ITPAaKTUKM,
OCHOBAaHHOT'O Ha [Auajore KyJbTyp, a TaKxke pas3JM4YHbIX ¢(opM OOIIeCTBEHHOIO CO3HAHMS, OCO3HaHMEe CBOEro MecTa B
MOJIUKYJIbTYPHOM MUPE;
5) dopmupoBaHMe OCHOB CaMOpPasBUTHUSL ¥ CAMOBOCIIMTAHMS B COOTBETCTBMM C OOILIEUeTOBEUECKMMM LIEHHOCTSIMM U MAeaJaMu
I'pakAaHCKOro 00IIeCTBa; TOTOBHOCTD M CIIOCOOHOCTDb K CAMOCTOSITE/TbHOM, TBOPUYECKOM ¥ OTBETCTBEHHOM eI TeTbHOCTH;
6) OCO3HaHMe TOJIEPAHTHOT'O MOBEeAEHMS B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTb U CIIOCOOHOCTb BECTU IMAJIOT C APYTUMU JIFOIbMU,
OOCTUTATh B HEM B3aMMOIIOHMMAaHMSI, HAXOIUTb OOIlMe LeJU U COTPYAHUYATD IJISI UX MOCTUKEHMSI, CIIOCOOHOCTb ITPOTUBOCTOSITh
MUIOEOoJIOTUM 3KCTpeMMsMa, HalMOHAIM3Ma, KceHOhoOMM, MOUCKPUMMHAIMM TI0 COLMAJIbHBIM, pEeIUTMO3HbIM, pPacoOBbIM,

HallMOHAJIbHBIM IIPpU3HaKaM M JPYI'MM HEraTUMBHBIM COLMAJIbHBIM SIBJICHUSIM;



7) dopMupoBaHMe HABBIKOB COTPYJHMYECTBA CO CBEPCTHMKAMM, METbMM MJIAJIIEr0 BO3pacTa, B3pOC/IbIMM B 0Opa3oBaTeIbHOM,
00I111eCTBEHHO I0JIe3HOM, YUYeOHO-1MCCIIeIOBAaTeIbCKOM, IPOEKTHOM U IPYTUX BUaX IesTeTbHOCTH;

8) dbopmupoBaHMe HPaBCTBEHHOTO CO3HAHMS U TTOBEIEHNMS Ha OCHOBE YCBOEHMSI 00I1IeYeI0BeUeCKMX 1IeHHOCTEN;

9) dopmupoBaHMEe TOTOBHOCTM M CIIOCOOHOCTM K OOpa3oBaHMIO, B TOM 4YMCJe CamMOOOpa3sOBaHMIO, Ha IPOTSIKEHUM BCEM SKU3HU
CO3HaTeJbHOe OTHOIlIeHMe K HelpepbIBHOMY 0OOpa30BaHMIO KaK YCJIOBMIO YCIEITHOM MpodecCruoHabHOM U OOIIeCTBEHHOM
nesiTeJIbHOCTY;

10) pasBuTMe 3CTETMUYECKOTO OTHOIIEHMUSI K MUPY, BK/IIOUas 3CTETMKY ObITa, HAYyYHOTO M TEXHMYECKOTO TBOpPYECTBA, CIIOPTa,
06I111eCTBEHHbIX OTHOIIIEHU;

11) mnpuHaTMe U peasusalus LEHHOCTEM 300OPOBOTO U 6Ge3omacHOro o6pasa >KU3HM, I[OTPeOHOCTM B  (QU3NMUECKOM
CaMOCOBEPIIIEHCTBOBAHNM, 3aHATUSIX CIIOPTUBHO-03[IOPOBUTEIbHOM [eSTebHOCTBIO, HEIpHUsITHE BpPeIHBbIX MPUBbIUEK: KypeHUs,
yIIoTpeO/IeHNs aJIKOT0JIsI, HAPKOTUKOB;

12) dopmupoBaHe 6epesKHOr0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOIIIEHUST K PU3MUeCKOMY ¥ TICUXOJOTMYECKOMY 300POBbIO,
KaK COOCTBEHHOMY, TaK U APYTUX JIIOMIEeN, yMeHMe OKa3bIiBaTh MePBYIO MOMOIIIb;

13) dopmupoBaHmne oco3HaHHOTO BbiOOpa Oymylien rnmpodeccuu ¥ BO3MOKHOCTEN peain3aliiy COOCTBEHHBIX >XM3HEHHbIX IJIAaHOB,
OTHOIIIEHUSI K TPodeCcCMOHATbHON [IesITeIbHOCTM KaK BO3MOKHOCTM Yy4YacCTMsS B pelleHuM JIMUHBIX, OOIIeCTBEHHBIX,
rOCyIapCTBEHHBIX, OOIIIeHAIIMOHAIbHBIX ITPOOJIEeM;

14) dopmupoBaHye 3KOJIOTMUYECKOI'O MBbIIIJIEHNS, TOHMMAHMSI BJIMSHUSI COIMAJbHO-9KOHOMMYECKMX ITPOIIeCCOB Ha COCTOSIHUE
MIPUPOAHONM U COLIMAIbHOM Cpe[ibl; TPUOOpEeTEHNME OIbITa IKOJOTO-HAIIpaBJIeHHON AesITeTbHOCTH;

15) dopmupoBaHiie OTBETCTBEHHOTO OTHOIIEHMS K CO3JaHMIO CEMbJM Ha OCHOBE OCO3HAHHOIO MPUHSTHUSI LIEHHOCTEN CeMeHOM

JKU3HN.



MeranpegmerHspie pe3yIbTaTbl OCBOEHHS ITPOrPAMMBI.
1) ymeHMe caMOCTOSITeJTbHO OMpeAessiTh e/ AesITeJTbHOCTM M COCTaBJISITh TIJIaHbI IeSITeTbHOCTH; CAMOCTOSITEIbHO OCYILECTBIISATD,
KOHTPOJIMPOBAaTh ¥ KOPPEKTUPOBATh [AESITeIbHOCTb; MCIIOJb30BaTh BCE BO3MOXXHBbIE PeCcypChl AJjisi OOCTMKEHUS TOCTaBJIEHHBIX
1eJiey ¥ peanusalyiu MJIaHOB JesTeTbHOCTH; BbIOMPATh yCIellHble CTPATerUy B Pa3INUHbIX CUTYALIUSIX;
2) yMeHMe TPOAYKTMBHO OOIIAThCS M B3aMMOMEMCTBOBATh B MPOIIECCE COBMECTHOM HeSTeTbHOCTM, YUYUTHIBATh MO3UIIMU OPYTUX
YUYaCTHUKOB JAeSITeJIbHOCTH, 3(PdeKTUBHO pa3peniaTb KOHMIUKTHI;
3) BiajeHMue HaBbIKAaMM I103HABATENbHOM, YUeOHO-MCCAeNOBATEIbCKOM M TIPOEKTHOM [OesiTeIbHOCTM, HaBbIKaMM paspelleHus
Mpo6sieM; CIMOCOOHOCTb M TOTOBHOCTb K CaMOCTOSITEJIbHOMY IOMCKY METOIOB pellleHUs MPaKTUUeCKUX 3ahad, MPUMEeHEeHUIO
pas3JIMYHBbIX METOAOB MMO3HAHMS;
4) TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOM MHGPOPMALMOHHO-TIO3HABATeIbHOM OeaTeJIbHOCTM, BJlajieHVe HaBbIKaMu
MoJyvyeHussT Heob6xonumon wuHbOpMalM M3 CJIOBapeu pa3HbIX TUIIOB, YMEHME OpPUMEHTMPOBATHCS B PA3JIMYHBIX MCTOYHMKAX
MHbOopMaLK, KpUTUIECKY OIEHUBATh M MHTEPIIPETUPOBATh MHPOPMaIINIO, TOTyIaeMyI0 M3 Pas3IMUHbIX MCTOUHUKOB,
5) ymeHmMe MCIIONB30BATh CPeNCTBAa MHGOPMAIMOHHBIX M KOMMYHMKALMOHHBIX TexHosjorui (masee - WMKT) B pelenun
KOTHUTUBHBIX, KOMMYHMKAaTUBHbBIX ¥ OPraHM3alMOHHBIX 3aa4 C COO/0ieHeM TpeOOBaHMA SPTOHOMUKY, TEXHUKY 0e30MacHOCTH,
TUTMEHbI, pecypcocOepeskeHmsl, MPaBOBbIX U 3TUUECKMX HOPM, HOpM MH(OpMaIMOHHON 6e3011acHOCTH;
6) yMeHMe OIpeesisTh Ha3HaueHMe U QYHKIMM Pa3INUHbIX COLMAJIbHBIX MHCTUTYTOB;
7) yMeHMe CaMOCTOSITeIbHO OLIeHMBATh M MIPMHUMATh pellieHus, OnpeAessiiole CTpaTernio MoBeIeH!s, C YUeTOM TPaskIaHCKUX U
HPABCTBEHHBIX 1[eHHOCTEN;
8) ByameHMe S3bIKOBBIMM CpeLCTBAMM - YMeHMe SICHO, JIOTUYHO M TOYHO M3J1araTh CBOIO TOUKY 3peHMsI, MCIOJIb30BaTh aJieKBaTHbIE

SI3BIKOBbIE CpeaCTBa,



9) BnameHue HaBbIKaMM IMO3HaBaTeIbHOU peduieKCHMM KaK OCO3HAHMSI COBepIlIaeMbIX NEMCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX

pe3yJabTaTOB ¥ OCHOBAHMM, I'PAHMI] CBOEI'O 3HAHMS ¥ He3HAHMS, HOBBIX ITO3HABATEJIbHBIX 33144 M CPEICTB UX AOCTVKEHMSI.
IlpeamerHbre pe3y/IbTaTbl OCBOEHMA IPOIrPAMMBI:

1) chopMIpOBaHHOCTD MPEICTaBIEHMI O POJI U MecTe (PM3MKM B COBpeMEHHOM Hay4YHOM KapTuHe MMUpa; MoHMMaHue husndeckon

CYIITHOCTM HabJiIogaeMbiX BO BcesieHHON siBjIeHMIA; TIOHMMaHMe posiu Gu3MKM B (popmMupoBaHUM Kpyroszopa M (PyHKIMOHAIbHOM

rpaMOTHOCTM YeJIOBeKa ISl pellieHNs] ITpaKTUYeCcKuX 3a1ay;

2) BjameHue OCHOBOIIOJIAralomyMy (U3NYECKMMM IOHSTUSIMM, 3aKOHOMEPHOCTSIMM, 3aKOHAMM U TEOPUSIMM; YBEPEHHOe

T10JIb30BaHMe (PU3MUEeCKON TEPMUHOJIOTMEN U CUMBOJIMKOM;

3) BiazeHue OCHOBHBIMM MeTOHaMM HAayUYHOIO TO3HaHMS, MCHOJb3yeMbiMM B Gu3MuKe: HabJIOdeHMe, OIMcaHue, M3MepeHMUe,

SKCIIEPUMEHT; YMeHMsI 00pabaThIBaTh pPe3yJbTaThl M3MEpPEeHMUI, OOHAPYKMBATh 3aBUCUMMOCTb MEKIY (PU3MUECKUMMM BeJIUYMHAMMU,

OOBSICHSTD IMOJIyUeHHbIE Pe3YJIbTaThl U JIeJ1aTh BbIBO/IbI;

4) chbopmMMpoOBaHHOCTb YMEHMSI pelllaTh pu3ndecKue 3a1aun;

5) chopmupoBaHHOCTb YMEHMSI IIPUMMEHSTh MOJyUYeHHbIe 3HAHMs i1 OOBSICHEHMS YCJIOBMIA MTPOTEKaHUS (PU3MUECKUX SIBJICHUIA B

MIPUPOJIEe U IJIT IPUHSITUS TTPAaKTUUYECKUX pellieHI B TOBCEIHEBHOM XXU3HH;

6) chbopMMUPOBAaHHOCTb COOCTBEHHOM MO3UIIMM IO OTHOIIEHMIO K ¢M3Mueckoy MHbOopMaLuy, ITOTyYaeMO 13 pa3HbIX MCTOYHMKOB.



2. COAEP/KAHME IMTPOI'PAMMBI

Tema 1. OcHOBBI dJIeKTPOAUHAMMKN (MpoaokeHue TeMbl 10 kiaacca - 11 yacon) 11 yacos.

MarnutHoe noJie (5 yacoB) Uucrpykrax no Th.

MarsuTtHOE 1oJje, €ro cBoMcTBa. MarHuTHOE MOJI€ MOCTOSHHOTO JIEKTPUYECKOTO TOKA. JIEMCTBHE MarHUTHOTO IOJIS Ha
MIPOBOJIHHUK C TOKOM.

Nuctpykrax no Th. JlabopaTopnas padorta Nel «HabnroneHue qeidcTBUS MArHUTHOTO TOJISE HA TOKY.

JleliCTBHE MAarHUTHOTO MOJIS Ha ABWKYILIUANCS SJIEKTPUUECKUN 3apsi/I.

Pewenne 3amau no teme «MarHuTHOE MOJIE».

JJIeKTPOMATHUTHAS MHAYKIUSA (6 4acoB).

SIBneHue ANEKTPOMAarHUTHOM MHIYKIIMK. MarHuTHBIN MOTOK. 3aKOH 3JEKTPOMarHuTHOM MHAYKUuU. Hanpasienue
MHIYKIUOHHOTrO ToKa. [IpaBuiio Jlenua. Camonnaykuus. MTHAYKTUBHOCTD.

Wuctpykrax no Th. JlabopaTtopHas padora No2 «M3ydeHue sBieHUs 2IEKTPOMArHUTHOW MHAYKIIHI.

DJIIEKTPOMAarHUTHOE TOJIE.

KonTtpoJsbHas padora Nel «MaruutHoe nosie. II€KTPOMAarHuTHasE UHAYKIHS».

Tema 2. Kosieoanus u BosiHbI (11 yacoB)

JJIeKTPOMATHUTHBIE KoJieOaHus (3 yaca)

CB0OO/IHBIE U BBIHYK/ICHHBIE 3JIEKTpOMarHuTHbIe Kojebanus. KonebdarenbHbiil KOHTYp. [IpeBpaliienue sHepruu npu

AIIEKTPOMArHUTHBIX KoseOaHusX. [lepeMeHHbIi 27eKTpUIeCcKuil TOK.



IIpou3BoacTBO, NEpeaava U UCIOJIb30BAHNE IEKTPUUYECKOil dJHeprum (4 yaca).

['enepupoBanue >nexkTpuueckoit sneprun. Tpanchopmaropsl. Pemenue 3agau no teme: « Tpancopmatops». [IponsBoactso u
UCIIOJIb30BaHuE AJIEKTpUUEcKoi 3Heprun. [lepenayua anekTposHeprum.

JJIeKTPOMATHUTHBIE BOJIHBI (4 yaca).

DnexTpoMarauTHas BosiHa. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [IpunHin paguorenedonnoii cs3u. [Ipocrenmmii
panuonpueMHukK. Panunonokanus. [lonstue o TeneBuaennn. PazButue cpeacTs CBA3H.

Konumponvnaa paboma No2 «neKTpoMarHUTHBIE KOJICOAHUS U BOJTHBD)

Tema 3. OnTuka (18 yacos).

CgBeTtoBble BoJIHBI (10 yacoB) .

CkopocTh cBeTa. 3aKOH OTpaKeHHsI cBeTa. Pellenne 3a1a4 Ha 3aKOH OTpaKeHHE CBETA. 3aKOH IIPEIOMIIEHUS cBeTa. Pemenue
3a/71a4 Ha 3aKOH MPEJIOMJICHHUS CBETA.

HNucrpykrax no Th. Jlabopatopnast pabora Ne3 «3MepeHune nokasaresis NpeIOMIIEHUS CTEKIIAY.

JIunza. [Toctpoenune nzobpaxkenus B muH3e. {ucnepcus ceera. Matepdepennus crera. Judpaxmus ceera. [lomspusamnms crera.

Pewmenne 3amau no teme: «Onrrka. CBETOBBIE BOJIHBD.

Kontponbnas padora Ne3 «Onrtrka. CBETOBBIE BOJHED.

JJIeMeHThI TEOPUH OTHOCUTEJIBHOCTH (3 yaca)

[TocTynaTel TEOpUK OTHOCUTEIBLHOCTH. PENSTUBUCTCKUIM 3aKOH CIIOAKEHHUS CKOPOCTEN. 3aBUCUMOCTD SHEPTUU TEIA OT CKOPOCTH

ero JBkeHus. PendaruBucrckas qnuHamMuka. CBsi3b MEXKIYy MacCO U SHEPTHUEH.



N3ay4yeHnue u cnekTpsl (5 yacos)

Bunb! uznyuenunid. Illkana anekrpoMarHuTHBIX BOJIH.CIIEKTPBI M CIEKTpabHbIE anmapaTthbl. Buasl cnekTpoB. CHeKTpaibHbIIA
aHaJu3.

Nuctpykrax no Th. JlabopaTopras padora Ned «HabmroeHre CItoniHoro u JMHEH4YaToro crekTpoBy. MHbpakpacHoe u
yIbTpapuoIeTOBOE U3MydeHHs. PEeHTTeHOBCKHE TyUHn.

Tema 4. KBanToBasi puzuka (26uacos).

CgeroBble KBaHTHI (3 yaca).

dotorddext. YpaBuenue DuiniTetHa. ®orounsl. [Ipumenenne dpotodrddexra.

AtomHas ¢pusuka (3 yaca).

Crpoenue atoma. OnbiTel Pesepdopaa. KBantossie noctynatsl bopa. Jlazepsr.

dusuka aTOMHOro siapa (6 yacon)

CrtpoeHue aTOMHOTO siipa. SAepHbIe CUIIbl. DHEPIHsI CBSA3H aTOMHBIX sAJ1€p. 3aKOH PaJMOaKIVBHOIO paciiaja. SaepHsle peakuuy.
Henenue sinep ypana. Llennbie auepubie peakiuu. AnepHeii peaktop. [ Ipumenenne sspepHo sHeprun. buosornyeckoe AeUCTBUE
PaaOaKTUBHBIX U3ITyYECHUN.

KonTponbuas padota Ne4 «CBeToBbie KBaHThL. DPU3MKAa AaTOMHOTO SAPay.

daemeHTapHble yacTulbl (14 yacos).

®du3zuka 37eMeHTapHbIX YacTull. Enunas dusnyeckas kaptuHa Mupa. @u3rka U HAyYHO-TEXHUYECKask PEBOIOIHS.

Ctpoenue Conneunoit cuctemsl. Cuctema 3emisi-Jlyna. Oomue ceenenus o Conune. ICTOUHNUKY SHEPTUU U BHYTPEHHEE CTPOSHHE
Comnnna. @usudeckas npupoja 3Be3a. Hama INanakruka. [IpocTtpanctseHHble MaciTaObl HaOM0aeMoi Beenennoil.

[TpoucxoxaeHne U 3BONIOLMS TATAKTUK U 3Be3]1. Pemenue 3ananuit E1'D



3. TemaTn4yeckoe mIaHupoBaHue mo npeamery «@uzuka» 11 kiaace

Ne Kounuecrts
ypo Tema ypoka 0 4YacoB
Ka
Tema 1. OcHOBBI dJ1eKTPOANHAMUKH (NpoaoJkeHne TeMbl 10 kiacca - 11 yacos) 11 yacos
MaruutHoe noJie (5 4acoB)
1 | Aucrpykrax no TH. 1
MarauTHOe noJjie, ero CBOMCTRBA.
2 | MarauTHO€E noJie MOCTOSTHHOTO JIEKTPUYECKOTO TOKA. 1
3 | JlelicTBME€ MarHUWTHOIO IOJISl HA MPOBOJHUK C TOKOM. 1
Hucmpyxkmaoic no Th. Jlabopamopnaa paooma Nel «HabnroneHne AeiCTBUSI MArHUTHOTO TIOJIS1 HA TOKY.
4 | JleiicTBMe MarHUTHOTO NOJISI HA ABMIKYIIUICS SIIEKTPUUECKUN 3apsi. 1
S | Pemienne 3aga4 no teMe « MarHuTHOE MOJIEY. 1
JJIeKTPOMATHUTHAsI MHAYKIMSA (6 4acoB)
6 | SIBneHHe HIEKTPOMArHUTHOM MHAYKIIMU. MarHUTHBIN MTOTOK. 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMH. 1
7 | HanpaBienue nHAyKIUOHHOTO TOKA. [IpaBuiio JleHna. 1
8 | Camounaykiusa. MHAYKTUBHOCTb. 1
9 | Hucmpykmaoic no Th. Jlabopamopnas paboma Ne2 «/13ydyeHne sIBIICHNS JJIEKTPOMAarHUTHON MHIYKIIHW. 1
10 | DyeKTpoMarHuT-Hoe moJIe. 1
11 | Konmponvnasa paboma Nel «MarautHoe noJie. D1€KTPOMarHUTHAsE HHITYKLIHSI. 1
Tema 2. Kosieoanus u BostHbl (11 yacoB)
JJIeKTPOMATHUTHBIE KoJieOanus (3 yaca)
12 | CBoOOAHBIE U BBIHYKJIEHHBIE 3JIEGKTPOMAarHUTHbIE KOJICOaHUs!. 1
13 | KonebarenbHbiii KOHTYp. [IpeBpaliienre sHeprun Mpu JIEKTPOMArHUTHBIX KOJICOAHMSIX. 1
14 | [lepeMeHHBII 3JIEKTPUYECKHUNA TOK. 1
IIpou3BoACTBO, NEepeava M HCMOJb30BAHME YJIEKTPUYECKOi JHepruu (4 yaca)
15 | I'enepupoBanue 31ekTpuyeckoil suepruu. Tpanchopmartopsl. 1
16 | Pemenue 3amay no reme: « TpanchopMaropbi». 1
17 | IIpou3BOACTBO M UCIOJIB30BAHUE PIEKTPUUECKON IHEPTHH. 1




18 ‘ Ilepenaya aEKTPOIHEPTUM. 1
JJIeKTPOMATHUTHBIE BOJIHBI (4 yaca)

19 | DnekrpomarauTHast BosiHa. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH. 1
20 | Ilpunuun paguorenedonnon cszu. [lpocteitmumii pagnonprueMHUK. 1
21 | Paguonokanus. [Tonsitue o teneBuaeHuun. Pa3surue cpeicTs CBA3M.

22 | Koumponwvnasa paboma Ne2 «IneKTpOMarHUTHbIE KOJIEOAHMS Y BOJHBD) 1

Tema 3. OnTuka (18 yacon)
CBeTtoBbIe BoJIHBI (10 yacoB)
23 | CkopocTh CBETA. 1
24 | 3akoH oTpaxkeHUs cBeTa. Pernenue 3a1ad Ha 3aKOH OTpaKE€HUE CBETA. 1
25 | 3akoH npesioM-JIeHHs cBeTa. Pelenne 3a1a4 Ha 3aKOH NPEJIOMIICHHUS CBETA. 1
26 | Hucmpyxkmaoic no Th. 1
Jlabopamopnaa paboma Ne3 «3mepeHne noka3aresis NpeJoMIEHUs CTEKIIa.
27 | Jlunza. [loctpoeHue n300paskeHust B JIMH3E. 1
28 | ducnepcus cBera. 1
29 | Unrepdhepennus ceera. {udpaxius crera. 1
30 | Ilonspuzanus cBera. 1
31 | Pemenue 3agau no teme: «Ontuka. CBETOBBIE BOJIHBDY. 1
32 | Konmponvnasa paboma Ne3 «Ontuka. CBETOBbIE BOJTHBDY. 1
JJIeMEeHThI TEOPHMH OTHOCUTEILHOCTH (3 yaca)
33 | IlocTtynaTel TEOpUH OTHOCUTEIBHOCTL 1
34 |PensATUBUCTCKUI 3aKOH CJIOKEHUS CKOPOCTEN. 3aBUCUMOCTh YHEPTHUH TEJIA OT CKOPOCTH €TI0 IBHKEHUS. 1
PensruBucTCKas TMHAMUKA.
35 | CBs3b MEXAY MAcCOM M SHEPTUECH. 1
HN3nyuyenue u cnekTpsl (S yacoB)

36 | Buabl uznydenuii. lllkana 3J1eKTpOMarHUTHBIX BOJIH. 1
37 | CrekTpsl U CIIEKTpajbHbIE anmnapatbl. Busbl ciekTpoB. CIIEKTpAJIbHBIN aHAJIN3. 1
38 | Hucmpykmaosic no Th. 1

Jlabopamopuasa paboma Ned «HabnroneHue CIJIONIHOTO U JIMHEHYATOTO CIIEKTPOBY.




39 | UndpakpacHoe u yabTpadroseToBoe 3ITydeHUs. 1
40 | PeHTreHOBCKHE JTy4H. 1
Tema 4. KBantoBasi pusuka (254acos)
CgeToBbIe KBaHTHI (3 yaca)
41 | ®ororddext. YpaBHeHue DUHIITEHHA. 1
42 | ®OTOHBL. 1
43 | ITpumenenue dhotodrddexra. 1
AtomHas ¢pusuka (3 yaca)
44 | Ctpoenue atoma. OnbiThl Pesepdopaa. 1
45 | KBanToBble noctynartsl bopa. 1
46 | Jlazepsnl. 1
du3uka aTOMHOI0 sApa (6 4acos)
47 | CTpoeHue aTOMHOTO sifipa. Sl iepHbIE CUIIBI. 1
48 | DHeprus CBA3U ATOMHBIX SEP. 1
49 | 3aKOH PaMOAKTUBHOIO pacmaia. 1
50 | Anepusie peakuuu. [lenenue anep ypana. llennblie sinmepHbie peakuuu. SaepHbiil peakTop. 1
51 | IlpumeHeHue saepHo sHEprun. bruongornyeckoe nefcTBUE palMOAKTUBHBIX U3YyYEHUN. 1
52 | Koumponvnasa paboma No4 «CBeToBble KBaHTbl. PU3MKA ATOMHOTO SIIpay. 1
JaemeHTapHble yacTulbl (14 yacoB)
53 | ®usuKa 3J1eMEHTapHbIX YaCTHII. 1
54 | Enunas ¢u3udeckas KapTHHA MUPA. 1
55 | ®u3nKa U HAyYHO-TEXHUYECKasl PEBOIIOLMS. 1
56 | Ctpoenune COMHEYHON CUCTEMBI. 1
57 | Cucrema 3emus-JlyHa. 1
58 | O6mue csenenus o CoiHIIE. 1
59 | MUcTouHMKY SHEPrUuu U BHyTpeHHee cTtpoeHne CoJHIa. 1
60 | duznyeckas npupoaa 3Be31I. 1
61 | Hama I'amaktuka. [IpocTtpancteerabie MacmitaObl HaOm0gaeMoi BeeneHHO. 1
62 | IIpoHCX0XK/IE€HHE U FBOJIFOLMS TAIAKTHK U 3BE3L. 1




63 | Pemenue 3agau 1
64 | Pemenue 3agau 1
65 | Pemenne 3aganuii EI'D 1
66 | Pemenne 3aganuii EI'D 1




