


HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom enepaibHOl paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyaromuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousnka» no rogamMm o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro IpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LlIkonpHBIN Kype PU3MKH — CHCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u  acTpoHommeil. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3NYeCKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3ydyenne (Qu3MKH BHOCUT OCHOBHOM BKJaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METOJI TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0I1ero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOUAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaHUS U IKOJIOTMUECKONH O0€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus SBIAIOTCSA (GuU3udeckue Teopuu ((hopMuUpoBaHHE MPEIACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TPUPOJAE, TpaHULAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIbBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1abOpaTopHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOINIUH CIIHUCOK YUYCHHYECKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLICHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpolecca HCXOAsl U3 OCOOEHHOCTEH IUIAHUPOBAaHUS WU
ocHamleHust kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
OO0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yAENAETCS PEUIEHUI0 pacdETHBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM M pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKOM MOJIEIIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesa Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBUM ¢ TpeboBaHuamu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIeUMBAaCT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHHH M  TIPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE IJIsi YYEHUYECKHUX MPAKTUUYECKHX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4yecKue KOMIUIEKTHI
1abopaTOpHOTO O00O0PYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUGPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa M CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl peuleHueM CIEIYIOIUX 3a/lad B

MpoIecce u3yueHus Kypca (GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znueckol Mozenbplo, 3a/ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIILHOTO TUJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX HKCICPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JelaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIAEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®usnka — Hayka o npupone. HayuHple MeToAbl MO3HAHUSA OKpYKarowmero Mupa. Ponp skcnepyumMeHTa U TEOpUH B
npolecce MO3HaHUs MPUPObL. DKCIEPUMEHT B (DU3HKE.

MopenupoBanue ¢pu3nueckux siBjeHui u npoieccoB. Hayunble runoressl. duznueckue 3aK0HbI U Teopuu. [ paHuiibl
NPUMEHUMOCTU (PU3UYECKUX 3aKOHOB. [IpMHIIMTT COOTBETCTBHUS.

Ponb u mecto pusuku B GOpMHUpPOBAHMM COBPEMEHHOM HAYYHOW KapTHHBI MHpPa, B MPAKTUYECKOH AESTEIbHOCTH
JMIOAEH.

Jlemoncmpayuu

Amnanorossie U HU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe aBrmxeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO IBMKEHUs. CucteMa oTcuéta. Tpaekropus.

Ilepemenienne, CKOpOCTh (CpedHss CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MAaTE€pUaJIbHON TOYKH, HX
IPOEKIUU Ha OCU CUCTEMBI KOOpAuHAT. CJ0KEHHE NEPEMELIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHue. ['paduku 3aBUCUMOCTH KOOpPJWHAT, CKOPOCTH,
YCKOPEHUS, YTH U MEPEMEIICHUSI MaTepUaIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKopeHre CBOOOTHOTO ITaICHHUS.

KpuBonuueitnoe nBuxeHue. JIBH)KEHHME MATEpPUAIBHOW TOYKH [0 OKPYXXHOCTH C IIOCTOSHHOM IO MOXYJIIO
CKOPOCTBI0. YTJIOBasi CKOPOCTh, JINHEWHAss CKOPOCTh. [leproa u yactoTa oOpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIAOMETpP, IBUKCHHE CHAPSIJIOB, LECIHBIE U PEMEHHBIE
MepeIaym.

Jlemoncmpayuu



Mojenb cucTeMbl OTCUETA, MILTFOCTPALINS KHHEMATUYECKUX XapaKTEPUCTHUK JIBUKECHHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmtonenue nBuxkeHus Tea, OpoIeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpagneHnne cKopocT npu ABUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyenrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO ONPEICICHUS MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS] MEXAY MyTAMH, MPOWJICHHBIMU TEJIOM 3a IOCIEI0BATEIbHBIE PAaBHBIE MPOMEXKYTKH
BPEMEHU MPU PABHOYCKOPEHHOM JIBM)KEHUM C HaYallbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUKEHMS 1IapuKa B BA3KOU KUKOCTH.

N3yuenne nBmxeHus Teiaa, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHumn otHocuTensHOCTH ['anumes. [lepBoiid 3akoH HeroTona. UHEpUManbpHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3uiniuu cui. Bropoii 3akon HeloToHa 119 MatepuaibHOM TOUKHU. TpeTuil 3aKoH
HeroToHa aJ1s1 MaTepuanbHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuina tsokecTd. IlepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, CKoiabxkeHus, kaueHus1). Cuna tpenusa. Cyxoe TpeHue. Cuna TpEeHUs CKOIbXKEHUS U
cwia TpeHus nokosi. Koagunuent tpenns. Crsa COMpOTUBICHHS MPU JBUKEHUHU TeJa B )KUJIKOCTH WIIH Ta3e.

[TocTynarenpHOE U BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHJIIBI OTHOCUTENIBHO OCH BpaleHus. [linedo cuiibl. Y ciioBus paBHOBECHS TBEPAOrO TENa.

TexHnueckne yCTpouCTBa U MPAKTUYECKOE TPUMEHEHNE: TOAIUITHUKY, JBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepIUH.

CpaBHeHUE Macc B3aMMO/ICHCTBYIOMIUX TE.

Bropoii 3akoH HproToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedopMaIuu.

Hesecomocts. Bec tena nipu yCKOpeHHOM NOABEME U TTaJICHUM.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUSL.

VYcnoBus paBHOBeCUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TMJIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3HUKAIOIIUX B IPY>KUHE U PE3NHOBOM 00paslie, OT ux negopmMariiu.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BpaIlCHHUS.

Tema 3. 3akonbl coxpanenusn 6 mexanuke

NmMnynbc maTepuanbHOM TOYKM (TE€a), CUCTEMbl MAaTEpUANIBHBIX TOYEK. MIMIyNIbC CHJIBI U M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHHs UMITyJIbca. PEeaKTUBHOE IBUKEHUE.

PabGora cuiibl. MOIITHOCTE CHUJIBL.

Kunernueckas sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHEHUH KUHETHYECKOM SHEPTHH.

[NoTennuanbuas sHeprud. [loTeHnuanbHas sHeprus ynpyro aeopMupoBaHHON npykuHbl. [loTeHIIMaIbHas YHEPTUs
Tesa BOJIM3H MOBEPXHOCTH 3EMIIH.

[loTeHnuanbHble ¥ HEMOTEHIMAIBbHBIE CHIIbL. CBsi3b pabOThl HEMOTEHIUATBHBIX CHJI C U3MEHEHUEM MEXaHWYECKON
SHEPI'UU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKkne yCTporCTBa U MPAKTUYECKOE TPUMEHEHUE: BOAOMET, KONIEP, IPY>KUHHBIA UCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHUE.

[lepexon MOTEHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne abCOMOTHO HEYNIPYTOro yjapa ¢ MOMOIIbIO IBYX OJIMHAKOBBIX HUTSHBIX MAsSTHUKOB.



HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOM SHEpruM Teja Ha IMpPUMEpPE pacCTKEHUs
PE3UHOBOIO KIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKAa M TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONU TEOPUH U UX OMBITHOE 000CHOBaHUE. BpOyHOBCKOE JBUKEHUE.
HNuddys3us. XapakTep IBIKCHHUS M B3aUMOJCHCTBUS YaCTHUIl BellecTBa. Moieu CTpOSHUS Ta30B, KUAKOCTEH U TBEPABIX
TeN U OOBSICHEHHE CBOWCTB BEIIECTBAa Ha OCHOBE ATHX Mojeneil. Macca u pazmepsl Mosiekys. KonuuecTBo BemiecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana temneparyp Llenbcusi.

Mopens wuaeanpHoro ras3a. (OCHOBHOE YpaBHEHUE MOJIEKYJIPHO-KMHETUYECKOM TEOpUHM UAEaJbHOIO rasa.
AOcomtoTHass TeMmmepaTypa Kak Mepa cpefHeld KHHETHYECKOW HHEpPruM TEIUIOBOro JABWIXKeHUs dactuil rasza. [llkanma
temnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencTaBieHHE H3OMPOIECCOB: H30TEPMa,
nu30xopa, uzobapa.

TexHuuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeIIeCTBa, (poTorpadun MOIEKyJl OpraHUYECKUX COCTUHEHU.

OmnbiTel 0 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita ITepHa.

OnBbIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOACHCTBHSI.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHHUS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UJI€ATIbHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpPEHHl O00ObEMa KOMHAThI, JABJICHUS H
TEMIEPATypPhl BO3/1yXa B HEW.



NccenenoBanne 3aBUCUMOCTH MEXKIy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOI0O rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmoaunamuyeckass cucteMa. BHyTpeHHsst dHEprusi TEPMOJMHAMUYECKONM CUCTEMBI U CHOCOOBI €€ W3MEHEHUS.
KonmnuectBo TtemnoTel W paboTa. BHYTpeHHsisi SHeprusi OJHOATOMHOTO HJI€aIbHOrO Ta3a. Buael Temionepenauu:
TEIUIONPOBOJIHOCTh, KOHBEKIIMS, M3JIyYE€HHUE. YIelIbHAsg TEIUIOEMKOCTh BenlecTBa. KoOIMYecTBO TEIUIOTHI MPHU
TEIIonepe1aye.

[Tonsitue 006 annabarHom mporuecce. [lepBriil 3akoH TepMoanHaMuKH. [IpumMeHeHne nepBoro 3akoHa TePMOIUHAMUKH
K u3onporneccam. I'padudeckast uaTEpIpeTaius padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIieccoB B MPUPOJIE.

TennoBeie MamuHbl. [IpUHIUIBI AEHCTBHS TEIUIOBBIX MaiuH. [IpeoOpa3oBaHus >HEPrUM B TEIUIOBBIX MalllMHAX.
Koaddunment nonesnoro nerictBus TermoBod Mamuubl. [{ukn KapHo u ero xodp@UIMEHT MOJIE3HOTO JIEHCTBUS.
DKOJIOTHYECKHUE MPOOIEMBbI TETUIOIHEPTETUKH.

TexHuuyeckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: IBUTaTelh BHYTPEHHETO CTOpaHusl, ObITOBOM XOJIOAMIBHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW HDHEPrUM Tejia MPU COBEPIICHUU PaOOTHI: BbUIET MPOOKM M3 OYTBUIKHM TOJ JEHCTBHEM
CKaToro BO3/lyXa, HarpeBaHue 3pupa B JIATYHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPAIIHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeNla MPH TEIIONEepeaaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelNsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yyenuueckuii sxcnepumenm, n1abopamoprusie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHjeHcanus. McnapeHue u kuneHue. AOCONIOTHAsE U OTHOCUTENbHASI BIAYXXHOCTh BO3yXa.
Haceimennsiit nap. Y aenbHast TerioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUS.

Teépmoe Temo. Kpucrammmaeckue um amopdHbie Tena. AHU30TPOINHUS CBOWMCTB KpUCTALUIOB. JKUIKHE KpPUCTAJLIBI.
CoBpemenHnbie maTepuaibl. [naBienne u Kpucramuin3anus. Y AesbHas TerioTa miasieHus. Cyonumanus.



VYpaBHeHME TENIOBOrO OajgaHca.

TexHuueckne yCTpOMCTBA M TMPAKTHYECKOE MPUMEHECHHUE: TUTPOMETP U IMCHUXPOMETP, KaJOPUMETP, TEXHOJIOTHUH
MOJTy4YEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX MaPOB.

Kunenue npu noHM>KEHHOM JaBIICHUMU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJISHUs] KPUCTAUTMYECKOTO BEIIECTRA.
JlemoHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMHuKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusl Tel. ODIEKTpUYecKui 3apsia. JBa Buaa snMeKTpUuecKux 3apsaoB. lIpOBOIHMKH, AMDIEKTPUKH H
NOJIYITIPOBOAHUKH. 3aKOH COXPaHEHHUS 3JIEKTPUUECKOTO 3apsia.

B3anmoperiictBue 3apsaoB. 3akoH Kynona. TodeuHblid 37€eKTpUUECKU 3apsa. DieKkTpruueckoe nojie. Hanpsok€HHOCTh
aneKTpuyecKoro nosis. [I[puHIuUn cynepno3uiny 3JeKTPUIECKUX Nosieil. JINHUY HanpsiAKEHHOCTHU AIEKTPUUYECKOTO TOJIS.

PabGora cun snekrpocratnyeckoro mojs. Ilorenmuan. PasHocte moTeHnuanoB. [IpoBOAHWKM W JUAICKTPUKH B
ANEKTPOCTATUYECKOM MoJe. JurnexkTpuyeckast IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHieHcaTop. DNEeKTPOEMKOCTh INIOCKOTO KOHIEHCATOpa. DHEPTHUsl 3apsS)KEHHOT0 KOHAEHCATOPA.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: JIEKTPOCKOIL, SJIEKTPOMETP, 3JIEKTPOCTATUYECKAsl 3aIlUTA,

3a3€MJICHHE JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN anmnapat, CTPYWHbBINA PUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MMPUHIUIT IEUCTBUS SIEKTPOMETPA.
B3aumonenicTBre Ha3JIEKTPU30BAHHBIX TEI.
DIIEKTPUUYECKOE TTOJI€ 3apsIKEHHBIX TEJl.



[TpoBOHUKH B 3EKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAW IUIACTHUH, PACCTOAHUS MEXAY HUMU H
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenune 31eKTpoEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHMS JJIEKTpUUECKOTro Toka. Mctounuku Toka. Cuna toka. IlocTosiHHBIM
TOK.

Hanpsixenne. 3akon Oma 71 yyacTka Lernu.

DNEKTpUUECKOE COMPOTUBIIECHUE. YAENbHOE CONPOTHBIEHUE BemlecTa. IlocnenoBaTenbHOE, MapauieNbHOE,
CMEILIAHHOE COEIMHEHNE MPOBOJHUKOB.

Pa6ota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasi CUjia U BHYTPEHHEE CONPOTUBIICHHE HCTOYHMKA TOKAa. 3akoH Owma sl MOJHOM (3aMKHYTOM)
3JeKTpruuecKon uenu. KopoTkoe 3aMbIKaHuE.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPABIX METALUIOB. 3aBUCHUMOCTh CONPOTHUBJIEHUS METANIOB OT TEMIIEPATYPHI.
CBepXmpoBOUMOCTb.

DneKTpuYecKuil TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W NOPUMECHAsT NPOBOJUMOCTh MOJYNPOBOJHHUKOB. CBOIICTBa p—n-nepexoja.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PACIIABAX 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS] AUCCOIUALUA. DIEKTPOIIN3.

DOneKTpuueckuid TOK B razax. CaMoCTOATENIbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monuaus. [1na3zma.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHHUE: aMIEPMETP, BOJBTMETpP, PEOCTAT, WCTOYHHKH TOKA,
ANIEKTpOHArpeBaTeIbHble TPUOOPHI, SIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIH AUOI,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIN AHO/I, FaIbBAHUKA.



Jlemoncmpayuu

N3Mepenune CUiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COTMPOTHUBJICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JJIMHBI, IUIOIIAAN TOMEPEYHOTO CEYEHUS H
Marepuaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe DSIIEKTPOIABMXKYIIEH cuibl. KoOpoTkoe 3aMblKaHUME TaJlbBaHMYECKOTO 3JIEMEHTa M OLIEHKA
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTbD CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pasps U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI NPOBOJAUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMenaHHOTIO COEIUHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEN CUIIbl HCTOYHHKA TOKA U €70 BHYTPEHHETO COMTPOTUBIICHHUSI.

HaGmronenue snextpoinusa.

MexnpeaMeTHbIe CBS3H

N3yuenue xypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCymIeCTBISiETCS € Y4YETOM COJAEp)KaTeIbHBIX
MEXIPEIMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamusi, CBS3aHHBIE C WU3YYCHHEM METOJOB HAyYHOTO MO3HAHUA: SBJICHHE, HAYYHBIA (HaKT,
rurnore3a, Gu3nyeckas BEIMYNHA, 3aKOH, TEOpHsl, HAOII0IeHNE, YIKCIIEPUMEHT, MOJIETTMPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHUH, TUHEHHAsT (YyHKIMS, mapadona, runepOoa, ux rpaduKku U CBOMCTBA,
TPUTOHOMETPUYECKUE (PYHKIMU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonozus: Mexanndeckoe NBIKEHUE B )KUBOU mpupoze, 1uddysus, ocMoc, TETUIO0OOMEH KUBBIX OPTaHU3MOB (BUIBI
TEIJIONEePeIaun, TEIIIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBICHUS B )KUBOU NPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsI Macca, TEILUIOBBIE
CBOMCTBA TBEPABIX TEJ, XKUAKOCTEM U Ta30B, JIEKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJUTUUYECKAS IUCCOLMALINS,
raJbLBaHHUKA.

T'eoepaghus: BnaxXHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABUKEHUM C MCIOJIB30BAHHUEM MEXaHU3MOB, YUET TPEHUS B TEXHHUKE, MOAIIUITHUKU,
UCITIOJIb30BaHHUE 3aKOHA COXPAHCHHS UMITYJIbCA B TEXHUKE (paKeTa, BOJIOMET U IPYTUe), IBUraTelib BHYTPEHHETO CrOPaHM 4,
napoBasi TypOuHa, OBITOBOM XOJOJUJIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU TOJIYYEHUsS COBPEMEHHBIX MaTEPHAIIOB, B TOM
YuCJie HAaHOMATEPHAIOB, W HAHOTEXHOJIOTHH, DJIEKTPOCTATUUECKas 3alllUTa, 3a3eMJICHHUE JJIEKTPONpPUOOPOB, KCEPOKC,
CTPYWUHBIN MPUHTEP, MIEKTPOHATPEBATEIbHBIE TPUOOPHI, FIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TaJIbBAaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOTO npeamera «Du3nkay Ha ypoBHE cpefHero obmiero odpazoBanus (6a30BbI ypOBEHB) JOJIKHO
00ecreyuTh JOCTUKEHUE CIEeAYIOUX JINYHOCTHBIX, METANPEIMETHBIX U TIPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTo npenmMera «Du3uka» JOJMKHBI OTPaKkaTh TOTOBHOCTh U CIIOCOOHOCTH
o0ydJaromuxcs pPYyKOBOACTBOBAThCSA CHOPMUPOBAHHOW BHYTPEHHEH TMMO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oO0IIecTBa, paclIMpeHne KU3HEHHOTO OIBITAa M OIbITa JEATEILHOCTH B MPOIECCE PeaM3alii OCHOBHBIX HaIpaBICHUIN
BOCIUTATEIBHOMN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOW MO3ZHUIIMK O0YYAOIIETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO UJIEHA POCCHUUCKOTO
00111eCTBa;

MPUHATHE TPATUIHOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUUYECKUX U JEMOKPATUYECKUX LICHHOCTEH;



FOTOBHOCTb BCECTH COBMCCTHYIO ACATCIBHOCTHL B HHTCpPECAX TI'PaKAAHCKOTO O6H_ICCTB3., y4acTBOBaTb B

caMOyIpaBJeHUU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJEHCTBOBATD C COLIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKUUSAMH U Ha3HAUCHHUEM;
TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NIaTpMOTUYECKOr0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON IPa’KJAHCKON MIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTUKEHUSM POCCHUICKUX YUEHBIX B 00JaCTH (PU3UKU U

TCXHHUKMH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSI:
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNS,
CIIOCOOHOCTh OIICHWBATh CUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYICh HA MOpPaJIbHO-

HPaBCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B ACATCIIBHOCTU y‘léHOFO;

OCO3HAHHUE JIMYHOTO BKJIaja B MIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOT'O TBOPUYECTBA, MIPUCYIIETO (PU3NYECKON HAYKE;

S) TPy10BOr0 BOCTIMTAHMS

MHTEPEC K pa3InyHbIM cdepaM nmpodecCHoHaATBHON AeATeILHOCTH, B TOM YHUCIIEC CBSI3aHHBIM C (PU3MKON U TEXHHUKOH,

yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIiel mpodeccun 1 peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTB K 00pa30BaHUIO M caM0O00Opa30BaHUIO B 00J1aCTH (PU3UKHK HA MPOTKEHUN BCEH )KU3HH,

6) ’3K0J10rM4eCKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH IKOJIOTHUECKOU KYIbTYpPhl, 0CO3HAHHE TII00ATHHOTO XapaKTepa SKOJIOTUUECKHUX MPOOIeM;
IJIAHUPOBAHUE U OCYIIECTBIICHUE JCMCTBUM B OKPYKAIOIIEH Cpeie Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOIO pPa3BUTHUSA

YCJIOBCUCCTBA,

pacIIpeHre OmbITa JeATEILHOCTH SKOJOTHYECKON HANIPABIICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHU 0 (hHU3uKe;
7) HEeHHOCTH HAYYHOI' 0 MO3HAHUSL:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DH3NUIECKON HAYKH;



OCO3HAHME LIEHHOCTH HAy4YHOU AESATEIbHOCTH, TOTOBHOCTH B MPOLIECCE U3YUEHUS (PUBUKHU OCYLIECTBIISITH TPOECKTHYIO
1 UCCIIEIOBATENBCKYIO AEATEIbHOCT NHANBUAYAJIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHbIE YHUBEPCAJbHbIE YUeOHbIE TeiiCTBUS
ba3oBble Jornyeckue aemcTBus:

CaMOCTOSATEILHO OPMYIMPOBATH U aKTyaIM3UPOBAThH IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE,

OTIPEICIISITh NN JACATEIBbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHIKCHUS,

BBISBJISTH 3aKOHOMEPHOCTH U IMTPOTHBOPEYHS B pacCCMaTPUBACMBIX (PU3HUCCKHUX SIBIICHHSIX;

pa3pabaThiBaTh IUTAH PEIICHUS NPOOJIEMBbl ¢ Y4ETOM aHalIM3a HMEIONIUXCS MaTepUalbHBIX W HEMaTepUaIbHBIX
PECYpCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBLHOCTh, OIICHUBATh COOTBETCTBHEC pE3YyJbTAaTOB IICJISIM, OIICHUBATh PHUCKH
IIOCJIEJICTBHUI JIEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMIONHATH PabOTy B YCIOBHUSAX pPEAbHOTO, BHPTYaJIbHOTO W KOMOWHHUPOBAHHOT O
B3aUMOICHCTBHS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBaTe/IbCKIE AEHCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIFOUEBBIMU MTOHATUSIMHU U METOJaMU (PU3HUECKON HAYKH,

BJIAJICTh HaBBIKAMHU YYEOHO-HCCIIEIOBATEIILCKON M MPOSKTHOM JEATEIHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peEIICHUS 3a7a4 (PU3HYECKOTO COACPKAHUS, IMPUMCHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

BIIQJICTh BHJAMHU JCSATEILHOCTH TIO IIOJYYCHHIO HOBOI'O 3HAHHWS, €ro HMHTEPIpPETAIlud, IpPeoOpa3oBaHUI0 M
MIPUMCHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIC MIPH CO3JaHUU YIeOHBIX ITPOCKTOB B 001aCTH (DU3UKH;

BBISBIIITH PHYUHHO-CIICICTBEHHBIC CBSI3M U aKTYaJU3HPOBATh 3a7ady, BEIIBUTATh THIIOTE3y €€ PEIICHUS, HAXOIUTh
apryMEHTHI JUIS JOKA3aTeIbCTBA CBOUX YTBEPXKACHUM, 3a/1aBaTh MapaMeTPhl U KPUTCPHH PCIICHHS;



aHAIM3UPOBATH IOJYYEHHbIE B XOJAE PEIIEHUS 3aJaud Pe3yJIbTaTbhl, KPUTHYECKH OLIEHHBAThb MX JOCTOBEPHOCTD,
MIPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/lauyu B 00pa30BaTEIbHOW JEATEIBHOCTH, B TOM YHUCIE MPU H3yYEHUU
buzuky;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HaHUA 1O (PU3UKE B MPAKTUYECKYIO 00JIaCTh KU3HEAESITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JaCTeH;

BBIIBUTAaTh HOBBIE UJIEH, MPEJIaraTh OpUrHHANIbHbBIE TOIXOIbI U PEIICHUS;

CTaBUTH NPOOJIEMBI U 33J1a4H, IOMYCKAIOUIME albTEePHATUBHbBIC PEILICHHUS.

PabGora ¢ undgopmanmeii:

BJaJIETh HAaBbIKAMHU TOJyueHUs HH(opManuu (U3UUYECKOTrO COJAEpKaHUS M3 HMCTOYHUKOB pPAa3HbIX THIIOB,
CaMOCTOSTEIIbHO OCYIIECTBIIAThH MOUCK, aHAJIU3, CUCTEMATU3AIMI0 U UHTEPIIPETAUI0 UHPOPMALIMU PA3JIMYHBIX BUAOB U
dbopM npeacTaBiIeHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPEACTBA HWH(OOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B pEIIEHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/lady ¢ coOJoJeHneM TpeOOBaHUN IPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, PeCypCcOCcOEpeKeHNUs, MPABOBBIX U STUYECKUX HOPM, HOPM MH(OPMAITMOHHON 0€30M1aCHOCTH;

co37aBaTh TEKCThl (U3UYECKOTO COACpKaHUA B PANMMUHBIX (opmaTax ¢ y4ETOM Ha3HauyeHUS WHOOpPMAIUU H
IIEJICBO ayAUTOPUH, BRIOUpask ONTUMAIBHYIO (OPMY TIPEICTABIICHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHUE Ha YPOKax (PU3UKHU ¥ BO BHEYPOUHOU €SI TEIEHOCTH;
pacrno3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYyallui U CMSTYaTh KOH(DIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIATaTh CBOKO TOUYKY 3PEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHAUBUIYAIbHON paOOThI;
BBIOMPATh TEMATUKY W METOJIbI COBMECTHBIX JICHCTBHI C yU4ETOM OOIIUX HHTEPECOB U BOZMOXKXHOCTEH Ka)XI0r0 YjeHa
KOJIJICKTHBA;



[IPUHUMATh LM COBMECTHOU IEATEIIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH NEUCTBUS IO €€ NOCTUKEHHUIO:
COCTaBJIATh IUIaH JIEWCTBHUM, paclpeAesiaTh PO C YYETOM MHEHUH YYaCTHUKOB, OOCYKIATh PE3yJbTaThl COBMECTHOM
paboThI;

OLICHMBATh KauyeCTBO CBOET0 BKJIAJa M KaXJOr0 y4YaCTHMKAa KOMaHAbl B OOIIMI pe3yiabTaT MO pa3pabOTaHHBIM
KpUTEPUIM;

IpearaTb HOBbIE IPOEKTHI, OLIEHUBATH UJEH C IIO3ULIMU HOBU3HbBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEACHHUE B PA3JIMYHBIX CUTYalUsX, IPOSBIATH TBOPYECTBO W
BOOOpakeHHE, ObITh HMHUIIUATUBHBIM.

PeryisiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYINECTBIISATh IMO3HABATEIIBHYIO ICATEIBHOCTh B 00JIACTH (DU3MKHW W aCTPOHOMHH, BBISBIIATH
pOOJIEMBI, CTaBUTh U (HOPMYITHMPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJILHO COCTABJIATH IUIAH PEIIEHUS PAaCUETHBIX W KAUECTBEHHBIX 3a/1ay, IJIaH BBIOJHEHUS MPAKTHYECKOM
paboThI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEOYTECHHI;
J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;
pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MIPEATIOYTCHUI;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
criocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 00JaCTH (U3UKH, IMOCTOSHHO ITOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJLJIEKT:
J1aBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTH, OIIEHUBATH COOTBETCTBHE PE3YyIhTATOB
ETSIM;
BIIAJICTh HAaBBIKAMHU TIO3HABATEIBHOW pe(dIekcry Kak OCO3HAHHS COBEPIIAEMBIX JEHCTBUH W MBICTUTEIHHBIX
MPOIIECCOB, UX PE3YIHTATOB M OCHOBAHWIA;
MCITIOJIB30BaTh MPUEMBI PeIICKCUU TSI OIIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHMUS;



YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJbTaTOB IEATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTAaTK! U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3yJbTaTOB JEATEIBHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYTHX HA OIIUOKH.

B nponecce qocTukeHuss TMYHOCTHBIX Pe3yJbTaTOB OCBOSHUS MTPOrpaMMBbl MO (PU3MKE JJI YPOBHSI CPEIHETO OOIIETo
o0Opa3oBaHus y 00y4YaroIIMXCs COBEPIICHCTBYETCS SMOIMOHANIBHBIN MHTEIIEKT, MPEANOoIaratonfi copMUpOBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHUS
pa3BUTHs COOCTBEHHOMN SMOLIMOHATBHOU cepbl, ObITH YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBaHUs, BKIIOYAKOUIET0 CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEIECHUE,
CIIOCOOHOCTD aJIalITUPOBATHCS K SMOI[MOHAJIBHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIFOYAKOLIEH CTPEMIIEHUE K JOCTUKEHHUIO LIEJIU U yCNeXy, ONTHUMHU3M, UHULUATUBHOCTD,
YMEHUE JEUCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEM;

SMIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMAaTh SMOIMOHAIBHOE COCTOSIHME JpPYTUX, YYWUTHIBaThb €ro IpH
OCYILECTBICHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTb BBICTPAWBATh OTHOLICHHUS C JPYTUMH JIOABMH, 3a00THTHCA,
HPOSIBJIATH MHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHmy oOydyenus B 10 Kkjacce mnpeaMeTHble pe3yldbTaTbl Ha 0a30BOM YpOBHE [OJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEPaAX PoJib U MeCTO GU3UKU B (HOPMHUPOBAHUM COBPEMEHHON HAyYHOUW KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B MPAKTUYECKOU IESTETBHOCTH JIFOJIEH;

YYHUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEINEH: MaTepruaabHas TOYKa, HHEPIIMAIbHAS CUCTEMA
oTcu€Ta, abCOJIIOTHO TBEPAOE TEJIO, WACATBHBIA Ta3, MOJACIU CTPOCHHS Tra30B, KHUIAKOCTEH M TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKHH 3apsijl MpU pelieHn: PU3NIECKuX 3a71ad;



pacro3HaBaTh (U3UYECKHUE SBJICHUS (MPOLIECChl) U OOBSICHITH UX HAa OCHOBE 3aKOHOB MEXAaHHMKH, MOJICKYJSPHO-
KMHETUYECKOW TEOPUM CTPOCHUSI BEIIECTBA M JJIEKTPOAWHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JBIDKEHME, CBOOOTHOE TIaJICHUE TeJl, JBUKEHUE TI0 OKPY>KHOCTH, UHEPIIMs, B3auMoaeicTue Tei, nuddysus, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPABIX TeJ, U3MEHEHUE OO0BhEMA Tl NMPH HarpeBaHuM (OXJIaXKIACHUH), TEIIOBOE
paBHOBECHE, HCHAPEHHME, KOHJCHCALMS, IUIABJICHUE, KPUCTAUIM3AllUs, KHUIEHUE, BJIAXHOCTh BO3AYyXa, ITOBBIIICHUE
JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXAY NapaMeTpaMu COCTOSIHHS Ta3a B U30IMPOLIECCax,
AJIEKTpU3aLUs TEJl, B3AUMOJIECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBI)KCHHUE, UCIONB3ys (U3NYEeCKHe BEIUYUHBI: KOOpJAMHATa, MYTh, IEpPEMEIICHHUE,
CKOpPOCTbh, YCKOPEHUE, Macca Tella, CUJla, UMITYJIbC Tela, KHHETUYECKasl SHEPrus, MOTCHIIMAIbHAS SHEPTHs, MEXaHUUECKast
paboTa, MexaHUYeCKasi MOIIHOCTh; MIPU OMUCAHUK MPABUIBLHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIOIb3YEMbIX BEJIUYHWH,
uxX OOO3HAYCHUS W EIUHUIIBI, HAXOAWTh (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIUYUHY C JPYyTUMHU
BEJIMUUHAMU;

OINKCHIBATh U3YUYCHHBIC TETNIOBBIE CBOMCTBA TEJl M TEIUIOBHIC SBJICHUS, UCTIONIb3Ys (U3HUUECKUE BETUUUHBI: JaBICHHUE
rasza, TemIepaTypa, CpeIHssl KHHETUYeCKasl SHEPrus XaOTHUYECKOro JBMKEHUS MOJIEKYJI, CPEIHEKBAIPATUYHASA CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSSI JHEprus, padbora rasza, K0d(QQUIMEHT IMOJE3HOTO NEHUCTBUS TEIUIOBOIO
JIBUTATENIsA; MPU ONHCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIMOJIb3YEMbIX BEIWYHH, UX OOO3HAYCHUS U
€AMHUIIBI, HAXOAUThH (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIMUYMHY C IPYTUMH BEIMYUHAM;

ONUCHIBATh HM3YUYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE SABJIEHUS (IPOLECCHI), UCIOIB3YS
(du3nuecKkre BEIMYMHBI: DJIEKTPUUECKHUIM 3apsij, 3JIEKTpPUUYECKOe TOoJe, HANpsHKEHHOCTh IMOJIsI, MOTEHIMal, Pa3HOCTh
MOTEHIIMAJIOB; TIPH OMHCAHUU MPABWILHO TPAKTOBATh (DU3MYECKUN CMBICT HMCIOJIb3YEMbIX BETUYUH, UX OOO3HAUYCHHS H
€AMHUIIBL; YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PHU3NYECKYIO BETUYNHY C IPYTUMU BETUIHMHAMMU;

aHAM3UPOBATHh (PU3UUECKHE MPOIECCHI U SBJICHUS, UCTIONB3Ys (M3HMUYECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO
tarorenusi, [, II u III 3akonsl HprOTOHA, 3aKOH COXpAaHEHHSI MEXAHWYECKOW SHEPTUM, 3aKOH COXPAaHCHUS HMITYJIbCA,
MPUHLHUIT CYNEPIO3UIUNA CUJI, TMPUHIMI PABHOINPABUS HHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHYECKYIO
TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHEN KMHETUYECKOM SHEPTrUM TEIUIOBOTO JBUKEHUS MOJIEKYJT C
a0COIOTHOM TeMIIepaTypoi, IEPBBIA 3aKOH TEPMOJNHAMUKH, 3aKOH COXpPAaHEHUS dIEKTPUUIECKOTO 3apsaa, 3akoH KyoHa,



OpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIMUIIBI ACHCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iuydaTh YCIOBUSA HX
0€30MacHOT0 MCIIOJIb30BaHUS B TOBCETHEBHOMN KU3HH,

BBITIOTHATh SKCIIEPUMEHTHI TI0 KCCIEIOBAHUIO (DU3MUECKUX SIBICHUNA W TPOIECCOB C HCIIOJIB30BAHUEM MPSIMBIX H
KOCBEHHBIX H3MEPEHUHU, MpH 3TOM (GOpMYyIHMpOBaTh MpoOieMy/3aqady W THIOTe3y Y4eOHOTO SKCIEpHMEHTa, coOMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYyI0BaHUS, IIPOBOUTH OMBIT U (POPMYINPOBATH BBHIBOIHI,

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEPEHUST (PU3NICCKIX BEIUYUH, IIPH STOM BBIOUpATh OMTHUMAJIbHEIN CIIOCO0
M3MEPEHHS U UCTIOJIB30BaTh N3BECTHBIC METO/IbI OIIEHKHU TIOTPEITHOCTEH N3MEPECHHUIA;

MCCIIEZIOBATh 3aBUCUMOCTH MEXIY (DU3MUECKHMMH BEIMYMHAMHU C UCTIOJIH30BAHHEM MPSIMBIX W3MEPEHUH, MPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YyIbTATHI MOTYUYCHHON 3aBUCHMOCTH (PM3UYECKUX BEIMYWH B BUJE TaOIHI] U
rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM MCCIICOBAHNUS;

coOroIaTh MpaBwiia OE30MacHOrO TpyAa NpH TMPOBEACHHHM HCCIEIOBAHUN B paMKax y4eOHOTO SKCIIEPUMEHTA,
y4eOHO-UCCIIEZIOBATEIbCKOM ¥ MPOEKTHOW  JCSATENHOCTH C  HUCIOJB30BAaHWEM HM3MEPHUTEIBHBIX YCTPOHCTB U
71a00paTopHOTO 000PYIOBAHUS;

peaTth pacdEéTHHIC 3a4a9d C SIBHO 33aJaHHOW (DM3MYECKON MOJIECNBbI0, UCTIONB3Ys (PM3UUECKHUE 3aKOHBI M MPUHIIHITEI,
Ha OCHOBE aHajW3a YCIOBHS 3aJa4yd BBIOMpPATh (DU3MUECKYIO MOJEINb, BBIACIATh (PU3WUECKHUE BEITUYHHBI U (POPMYIIHI,
HEOOXOJMMBIE I €€ pelIeHUs, MPOBOJAMTh PACUYEThl M OICHUBATH PEATLHOCTh TOJMYYEHHOTO 3HA4YCHHS (DH3MUECKOn
BEJIMYUHBI,

pelaTh KaueCTBEHHBIC 33/JauY: BBHICTPAUBATH JIOTHYECKH HENPOTHUBOPEUMBYIO LEMOYKY PACcCYXIECHUN C OMOpoil Ha
U3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS;

WCIIOJIb30BaTh TMPHU PEHICHWH YYEOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUM JUJIA TIOWCKA,
CTPYKTYPHPOBAHUS, UHTEPIPETAIMN U TPEICTaBICHUs YYeOHONH W HAYyYHO-TOMYJIIPHON MHGOPMAIMH, TMOTYyYEHHON M3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTyYaeMyr0 HHPOPMAITHIO;

MPUBOJIUTH TIPUMEPHI BKJIa/lia POCCHHUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHECHHE
MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCII0JIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KM3HU JJIsl oOecredeHus 0€30MacHOCTH MpH
oOpamieHM C nOpuOOpaMM M TEXHUYECKUMM YCTPOWCTBAMH, JJII COXPAaHEHHUS 370pOBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOLIEN Cpelie;

paboTaTh B IPYIIIE C BBHITOJHEHUEM Pa3IWYHBIX COLUAIBHBIX POJIEH, TUIAHUPOBATh padOTy TPyMIbl, palMOHAIBHO
pacnpenensaTh 00s13aHHOCTH M TUIAHUPOBATh ACSATENbHOCTh B HECTAHJAPTHBIX CUTYAIMSIX, aJ€KBaTHO OIIEHMBATh BKJAJl
Ka)KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOI MPOOIIEMBI.
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abCOJIIOTHO TBEPOTO Tena. 17.10 HOK
MowmenT cuibl. 11medo cubl. ' https://m.edsoo.ru
YcnoBust paBHOBECUS TBEPAOTO /ff0c41a6
Teaa
NMnynbc MmaTeprabHOM TOYKH,
bubnnoreka
CHUCTEMBbI MAaT€PUAITbHBIX TOUYEK. OK
Nmnynec cuibl. 3aKOH 23.10 1
COXPAHCHIS HMIVIECA https://m.edsoo.ru
P YIRea. [f0c43d6
PeakTuBHOE IBIDKECHUE
PaboTa 1 MOIIHOCTE CHJIBL.
bubnmmoreka
Kunernueckas sneprust
o HOK
MatepuaibHOW ToUKU. Teopema 24.10
00 M3MEHEHNN KHHETHYECKOH https//m.eddsoo.cu
/ff0c4502
SHEpPruu
[TorennmansHas SHEPTHUSL.
[TorennmansHas YHEPTUst bubnauoreka
ynpyro nehopMHUpOBAHHOU 06.11 HOK
npyxuHsbl. [loTeHunanbHas ' https://m.edsoo.ru
SHEPTHUs Tejla BOIHU3U /ff0c461a
MMOBEPXHOCTH 3E€MIIU
IToTeHnuanbHbIC U bubanoreka
HeNmoTeHUanbHbIe CUIbI. CBA3b 07.11 HOK

pa6OTI>I HCMMOTCHIMAJIbHBIX CHUJI

https://m.edsoo.ru




C U3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUS MEXAHUYECKOH
SHEPTUH

/ff0c478¢c

Jlaboparopnast pabota
«MccnenoBanue cBsizu pabOTHI
CHJIbI C U©BMCHCHUEM
MEXaHHYECKOM SHEPTHH TeJia Ha
IIpUMeEPE PACTIKEHUS
PE3UHOBOTO KI'yTa»

13.11

KonTpomabHas paboTa no teme
«Kunematuka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE)

14.11

bubnnoreka
HOK
https://m.edsoo.ru
/ff0c4b74

OCHOBHBIE NIOJIO)KEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
teopun. bpoyHoBckoe
newkenue. duddysus

20.11

bubnnoreka
HOK
https://m.edsoo.ru
/ff0c4dc2

XapakTtep JBUKEHUS U
B3aHMMOIEHCTBUS YaCTHUII
BemecTBa. Mojenu cTpoeHus
ra3oB, KUIKOCTEH U TBEPIBIX
Ten

21.11

Macca monekyn. KonuuectBo
BemiecTBa. [locrostHuas
ABoraapo

27.11

TennoBoe paBHOBECHE.
Temmeparypa u e€ usMepeHue.
[Ikana remneparyp Llenscus

28.11




Bubnunoreka

Wneansueiii raz B MKT. 04.12 LHOK
OcnoBHoe ypaBHeHne MKT ' https://m.edsoo.ru
[ffOc4fde
AOGcouoTHas TeMIIeparypa Kak
N . bubmmoreka
Mepa CpeIHEN KNHETUYECKOM OK
SHEPIUHU JIBIDKEHUS MOJIEKYII. 05.12 1
VYpaBHenne MeHieaeeBa Bpsal/mnedhoo.ru
P 8 /ff0c51 1e
Knaneiipona
3akoH JlanmpToHa. ["a30BBIC
11.12
3aKOHBI
JlabopaTtopHnast pabota
«ccnenoBanue 3aBUCUMOCTH 1912
MEX1y ITapaMeTpaMu COCTOSTHUS '
pa3peKEHHOTO ra3a»
bubnuoteka
M3omporiecchl B UieaibHOM rase
[HOK
U UX rpaduyueckoe 18.12
. https://m.edsoo.ru
ped [£0c570e
Buyrpennsisa sneprust
TEPMOJMHAMUYECKOU CUCTEMBI Bubnoreka
U CHOCOOBI €6 U3MEHEHUS. 19.12 I[IOK
KomnuecTBo TeIoTh 1 padora. ' https://m.edsoo.ru
Bnyrtpennss sneprus /ff0c5952
0JJHOATOMHOTO HJICaJIbHOTO T'a3a
bubnuoteka
K
Buzae! renonepenaun 25.12 1o

https://m.edsoo.ru
/ff0c5c36




V aenpHag TEIIOEMKOCTD Bubnuoreka
3 | BemecrBa. KonnyecTBo TEMIOTHI 26.12 LIOK
2 | npu Terionepenaye. ' https://m.edsoo.ru
AnmabaTHBIN MTporecc /ff0c5¢36
. bubnnoreka
[TepBrIii 3aKOH TEPMOTUTHAMHUKHI
3 HOK
M €T0 IIpUMEHEHHNE K 09.01
3 U https://m.edsoo.ru
pou /£f0cSefc
bubnnoreka
3 Heob6patumocTs mporieccoB B OK
npupoje. Bropoit 3akoH 15.01 R
4 TeDMO TTHAMUKIL https://m.edsoo.ru
PMOZ /£10c6230
bubnnoreka
3 [Tpunmun nevicteus u KT/ 16.01 HOK
5 | TemIoBO¥ MaIIHHBI ' https://m.edsoo.ru
/ff0c600a
3
6 uxn Kapuo u ero KIIJ] 22.01
3 DKOJIOTHYECKHE TIPOOIEMBI 2301
7 | Temno’HepreTHKU '
O6o0maromuii ypok bubmaorexa
3 LHOK
«MounekynsipHas (pu3uka. 29.01
8 OCHOBBI TEPMOIUHAMUKI) hitps://m.edsoo.ru
pMOZ /£0c6938
bubnuoreka
KonTtponbHas paboTa o teme
3 LHOK
«MonekymnsipHas pU3UKa. 30.01
? OCHOBEBI TEPMOIUHAMUAKHUY hitps://m.edsoo.ru
PMOA /£f0c6a50
4 | Tlapoobpa3zoBaHue u 05.02 bubnuoreka




KoHJieHcanus. Mcnapenue u

HOK

KHUIICHUE https://m.edsoo.ru
[ff0c63b6
bubnunoreka

AOCOIIOTHAA M OTHOCHUTEIbHAS OK

BJIQXKHOCTB BO31yXa. 06.02 i

HachieHHbIH Ha https://m.edsoo.ru

m p /f0c64d8

TBépnoe Teno.

Kpucrannmmueckue u amopdusie bubnuoteka

Tesla. AHU30TPOTIMS CBOUCTB 12.02 ILHOK

KpucTauioB. JXKuakue ' https://m.edsoo.ru

kpuctayibl. CoBpeMeHHbIE /ff0c6510

MaTepHrabl
bubnunoreka

[InaBneHue U KpUCTATUIU3ALIMSL.

HOK
VnenbHasg TEIUI0TA IUIABJICHUS. 13.02
o T — https://m.edsoo.ru
y 1 /06708
bubnunoreka

VYpaBHeHHE TEIJIOBOro OaaHca 19.02 HOK
https://m.edsoo.ru
/ff0c6820
bubnuoreka

DJeKTpu3aius Tell. OK

DnekTpuyeckuH 3apsa. [sa 20.02 1

BUJIA DIIEKTPUUECKUX 3apsI0B hitps://m.edso0.ru

o p P /ff0c6bcc

[IpoBOIHUKH, TUATIEKTPUKHU U bubnunoreka

MOJIYIPOBOJIHUKH. 3aKOH 26.02 I[IOK

COXpaHEHHs JIECKTPUIECKOI0 ' https://m.edsoo.ru

3apsaa /ff0c6bcc




B3anmopneuncrBue 3apsios.

Bubnunoreka

3akon Kynona. ToueuHnsu’ 27.02 HOK
K TDOHECKII 3AD5L https://m.edsoo.ru
P e [f0c6ed
Hanpsixénnocts
bubnnoreka
ANEKTPUUECKOTO TOJISL.
HOK
[IpuHnun cyneprno3unun 04.03
JJIEKTPUUECKUX TToJIer. JInaun hutps://m.cdsao.ru
b ' /ff0c6df2
HaIpsHKEHHOCTH
PaGoTa cun bubnnoreka
ANEKTPOCTATHYECKOTO MOJIS. 05.03 [HOK
ITorenmman. PasHocTb ' https://m.edsoo.ru
IMMOTEHIIHMAJIOB /ff0c6f00
[TpoBOAHMKY W AUDIIEKTPUKH B Bubnuoreka
JJIEKTPOCTATUYECCKOM II0JIC. 11.03 HOK
JlusnekTpryeckas ' https://m.edsoo.ru
MPOHUIAEMOCTh /ff0c7018
bubauoreka
DnekTpoeMKocTh. KoHnaencarop 12.03 HOK
https://m.edsoo.ru
/ff0c7126
N bubanoreka
DIEeKTPOEMKOCTD IIIOCKOTO OK
KOHJEHCATOpa. DHEPrus 18.03 1
3apsHKEHHOr0 KOHIeHcaTopa itps://m.edso0.ru
P a P /0720
JlaGopaTopHas pabora
"N3mepenue 31eKTpOEMKOCTH 19.03
KOHJeHcaropa"
[IpuHIMIT NEACTBUSA U 25.03




pUMEHEHHE KOH/IEHCATOPOB,
KOITUPOBAJILHOTO amrapara,
CTPYMHOTIO IIPUHTEpA.
DNeKTpoCcTaTUYECKas 3alluTa.
3a3eMIiIeHHE JIEKTPOIpuOOpOB

DNeKTpUYECKuil TOK, YCI0BUS
€ro CyIeCTBOBAHMSL

IlocTosuukI Tok. Cuia ToKa. 26.03
Hanpsokenne. ConpoTuBiieHue.
3axon Oma Juid yyacTKa Lenu
ITocnenosarensHOE,
napajuieIbHOE, CMEIIaHHOE bubnnoreka
COCJIMHEHUE ITPOBOAHUKOB. OK
P g 0.5 08.04 a
JlaGopaTtopHnas pabota https://m.edsoo.ru
«M3yueHue cMenaHHoro [ff0c74£0
COCTMHEHUS PE3UCTOPOBY»
bubnmmoreka
PaboTa 1 MomIHOCTH OK
AJIEKTPUYECKOTO TOKA. 3aKOH 09.04 1
Tixoyns-Jlena https://m.edsoo.ru
4 H /07838
3akon Oma 11 MOJIHOM
(3aMKHYTOM) 3NIEKTPUYECKON
bubnauoreka
nenu. KopoTkoe 3aMbIkaHue. OK
JlaGoparopnas pabora 0.5 15.09 1
«3mepenue IJIC ncrounuka htipsi//m.cdsoo.ou
P /ff0cTae0
TOKa M €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
ONEKTpOHHAS IPOBOINMOCTD
p p a 16.09

TBEPABIX METAJLJIOB.




3aBUCUMOCTb COIIPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXI1poBOIMMOCTb

DNEeKTpUUYECKUU TOK B BaKyyMe.

3 22.09
CBoucCTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBOAHMKH, UX
bubnuoteka
coOCTBEHHAas ¥ IpUMeECHast oK
npoBoauMocTs. CBOMCTBA p—n- 23.09 1
Hepexona https://m.edsoo.ru
P . [ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIJIEKTPUYECKUHU TOK B
bubnuoteka
pacTBoOpax M pacruiaBax
HOK
SJICKTPOJIUTOB. 06.05
Y https://m.edsoo.ru
P /£f0c82ba
JUccoLanus. DIEKTPOIU3
DJIEKTPUYECKUH TOK B ra3ax. BubmmoTeka
CaMOCTOSITEIILHEIN U 07.05 [IOK
HECAMOCTOSITEIIbHBIA pa3psijl. ' https://m.edsoo.ru
Mognnus. [1nazma [ff0c84ae
DneKTpuYecKue Mpuoopsl U bubnmoreka
YCTPOMCTBA U UX MPAKTUYECKOE 13.05 IIOK
npuMeHeHue. [IpaBuna TeXHUKH ' https://m.edsoo.ru
0€301acCHOCTH [ff0c86fc
bubnuoreka
O6006maromui ypok 14.05 [HOK
«OIIEKTPOIMHAMUKA» ' https://m.edsoo.ru
[ff0c88be
KonTponpHas paboTa mo Teme 20,05 bubnmoreka
«Qnekrpocratuka. [IocTosHHBIM ' I[HOK




aneKkTpuueckuii Tok. Toku B

https://m.edsoo.ru

Pa3IMYHBIX CpEaax» /ffOc8a8a
. bubmmoreka
PesepsHbiil ypok. KonTponabHas
6 HOK
paboTta 1o Teme 1 21.05
7 " JIeKTPOHAMMKA" https://m.edsoo.ru
PoAa [ff0c8c56
. bubmmoreka
PesepBHBIl ypOK.
6 y IIOK
O6o0maronuii ypok mo TeMam 1 23.05
8 10 x1acea https://m.edsoo.ru
[/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB 68

10 ITTPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://lecta.rosuchebnik.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

https://lecta.rosuchebnik.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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