MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl MO (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarommxcss 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYEeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTH PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeaMeramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LM M3YYeHMs] (PU3UKKM HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHusl, TUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTanpeIMETHbIC, MPEeIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHMSI Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCIIE TIPEIMETHBIE PE3YJIbTAThI 10 rojlaM 00yUYEHUS;

e coJlepkaHue yueOHOTOo npeamera «Pusnka» mo rojgaM 00ydeHus.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxkaromieM mupe. [IkoapHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHbI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  OMpeNeNseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMU W JIPYTHUX.
N3yyenune (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (popMupoBaHHE YMEHUN MPUMEHSTH
HAyYHBIA METOJI MO3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH PA HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKA
o0benUHEH BOKpPYr (¢u3nyeckux Teopuil. BenmymwuMm B Kypce sBIsieTCs
(GopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
oJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOMIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ©Gusumku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX WU TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKMM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
po6JieM pallMOHAIBHOTO MPUPOONOIB30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3NYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON T€OpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHHl, JJisl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AeATENbHOCTHBIN MOIX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3allMU SKCIEPUMEHTAIBHON AESITEIbHOCTH 00YyYaroIuXcs.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B TIporpamMme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX paboT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJE U  OLEHKH, OCYIIECTBISAECTCS YYaCTHHUKAMHU
o0pa30BaTeNpHOrO Ipoliecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS WU
ocHalleHus kabunera ¢Qusuku. Ilpu »s>TOM oOecneunBaercs OBJIAJACHHE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YJIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3a7auyd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJIAIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOIO paslena Kypca, Tak M UHTETpUpYs 3HAHUA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJid CUTYallMH MPaKkTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanpHO-
TEXHUYECKOMY OOECeUYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpEeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMkia. B kaOuHere (u3uMKu AOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOE OOOpYMOBAaHWE IS BBITIONHEHUS YKAa3aHHBIX B
nporpaMMe Mo (pU3uKe yYeHHYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalluoHHOE  00Opy/I0BaHuEe (HOPMUPYETCS B  COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M OOECHeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHHH U MPOIECCOB, OSMIUPUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlaGopatopHoe 00O0OpyJI0OBaHHE [JIsI YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OOecrednBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. Temarnueckue KOMIUIEKTHI
1a00paTopHOTO O0OpPYAOBAaHUS JOJDKHBI OBITh IHOCTPOECHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX U HHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ UU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMU HEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMupoBaHHE HHTEpeCa M CTPEMJICHHS OOyYarolMXCsi K HAYYHOMY
U3YYEHHUIO MPUPOJbI, PA3BUTUE HUX MHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysibTara H3YYeHHs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMmupoBaHHE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3HYeCKUX 3HAHUA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU IS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne 3TUX lene o0ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHMH 00  o0mmx  (uU3MYECKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pELICHUS PAa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, NX BIMSHUS Ha OKPYXKAIOUIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUIAHUPOBAHMS W TPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTYYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsl Pa3BUTUS YMEHUN MPOEKTHO-UCCIIEOBATEIBCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 wacos: B 10 kinacce — 68 yacoB (2 4aca B HEZENO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraemelii B mporpamMme Mo (U3MKE IepeyeHb JabOpaTOPHBIX M
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHIOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIINXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUQPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIHLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, CKOpPOCTh (CpPeIHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuajbHOW TOYKHM, HUX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. I 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBo6oHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHenHoe  nBukeHue. J[BMKEHHME  MarepualbHOM TOYKH 11O
OKPYXHOCTH C MOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LICMIHbIC U PEMEHHBIC MEpe/Iayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIICHHOrO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. Ilepeeiii  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmia Tspkectu. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (okosi, CKOJIbxkeHus, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU IBU>)KEHUU TEJa B AKUJKOCTH WIIU ra3e.

[TocTynarensHOE U BpalllaTeIbHOE IBIKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIbI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
pPaBHOBECHS TBEPAOIO TEJIA.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOJIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEPIUH.

CpaBHEHHME MACC B3aMMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc MaTepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTE€pPHAIBbHBIX TOYEK.
HMIiynbC cuibl 1 U3MEHEHHME HMITyJIbCa TeJld. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETHUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas JHEPIUs YIPYro
nepopMupoBaHHOM  mpyxuHbl. [loTeHnManbHas SHeprus Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHbIE  CWibl.  CBA3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHHMEM MEXAaHHYECKOM JHEPIUH CHCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M IPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONED,
IIPYKUHHBIN UCTOJIET, TBHKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMUS UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq MOTEHLMAILHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH 3HEpPIruu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznea 3. MoJsiekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HACAIbHOTO rasza. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMXKEHHMS dacTul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHKE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJCAIbHOIO rasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsle padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamuKku

TepmonuHamuueckasi cucrema. BHYTpeHHsAs 3HEpPrus TEPMOJMHAMHYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
HEpPrusd  OAHOATOMHOTO  HJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y eNbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBO TEIIOTHI MpH TEILIONEPEaAYE.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTtuMocTh MPpoIieccoB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEM HSHEPrHM Teja IMPH COBEPIICHHH PaOOTHI: BBUICT
mpoOku W3 OYTBUIKM TIOJA JEUCTBHEM CXXATOTO BO3/ayXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEH dHEPIruu (TeMIiepaTypbl) Tejaa IpH TeIuionepeiaye.

OnpIT 10 anauabaTHOMY pAcCIHIMPEHHIO BO37yXa (OMBIT C BO3JYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTH BO3Ayxa. HachlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJbHasl TeioTa miasneHus. Cyoaumarnus.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOIICTBA HACBHIIICHHBIX TAPOB.

KuneHune npy MoHWKEHHOM JIaBJIICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIleCTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKH W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUUYECKOTO 3apsia.



BsaumopaeiictBue 3apsa0B. 3akoH KynoHa. ToueuHsblil 3JIEKTpUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuueckoro mnois. [lpuHoun
CYNEPHO3ULANA ANEKTPUUYECKUX Moyiei. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  Ilotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM M AMDJIEKTPUKU B IJIEKTPOCTATHYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIEKTPOMETpP, DSJEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE JJIEKTPOHpHUOOpPOB,
KOHJICHCATOp, KONMPOBAJILHBIN allapar, CTPyHHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IMOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUJICKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

N3mepenne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [TocTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAsi CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DOneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMY. CobOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.



OnexkTpuyeckuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuyeckuid TOK B raszax. CamMOCTOSATEIbHBIM M HECAMOCTOSATENIBbHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJIHUKOBBII TMO0/1, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYECHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTkoe 3ambIKkaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTbD JIUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul

N3yyeHnue cMenaHHOTO COEIMHEHNS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIBI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue ektposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsieTCS €
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonwsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBICHUE, HAay4yHbId (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napa6ona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B AKUBOM MPUPOJIE.



Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajibBaHMKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBUXKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
Y4ET TPEHHUSI B TEXHUKE, MOIUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHUe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJyYEHUsS COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHMCJIE€ HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEILHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopeicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarunutHoe mone. Bekrop marHuTHOM wuWHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM HMHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TI0Jie TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Ipcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJIyJIb ¥ HaIIPaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HanpasiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHuEe BNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJIEKTPOJBIKYIAS CUjla HWHIYKIMU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapanes.

BuxpeBoe »sieKkTpuyeckoe TmoJsie. DJEKTPOJBIKYIAs CUJIa HHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOUWHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.



TexHUYecKue YCTpOWCTBA M MNPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMX MarHUTHOTO TOJIA.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI 3JIEKTPOJIUTA.

SBneHue NIEKTPOMAarHUTHOW UHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH MN3MEHEHHSI
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

M3y4yeHne MarHuTHOTO I0JIS1 KATYIIKU C TOKOM.

HccnenoBanne 1eCTBHS MOCTOSSTHHOTO MarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUSA

KonebarenrHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJeOaHWU.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza xoseOaHUU.
[IpyvHHBIN MasTHUK. MaremMaTH4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpareHne sHEPruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii KOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCaJIbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
ANEKTPOMAarHUTHbIMU  KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJI30BaHUs AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HHU.



TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHOM CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUHEHHUU PpE3UCTOPa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AJIEKTPONEpPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJIeOaHUM rpy3a Ha HUTU OT
JJIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre NEPEMEHHOrO TOKa B LENM W3 IOCJIEI0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpOMACHUNIHbBLE 60JIHbL

Mexannueckue BOJHBI, yCioBHUsl pacupoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
HnTtepdepenius u udppaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuenTtanus BektopoB E, B, V B snekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpaximus,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Tkana >JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMITBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

HaOmronenue otpakeHus U IPEJIOMIICHUSI MEXaHUYECKUX BOJIH.



Hab6mronenune naTepdepenninu n qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HabGnronenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KOJIeOaHMA.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
peroMIICHUE, OJSIpU3anus, AMPpakius, UHTepHepeHITHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. TouedHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbl yroa IMOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

ColOuparomie U pacceuBaroliie JuH3bL. ToHkKasg JuH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBarolux JuH3ax. Dopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOM ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~ MakKCUMyMOB TP TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE TMPUMEHEHWE: OYKH, JyIa,
dboToanmapaTr, NPOCKUHOHHBIM amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJSIPOUSI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M TMPEIIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/IA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.



[TosmyyeHue ciekTpa ¢ MOMOLIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEIIETKH.
Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
M3Mmepenue nokasaresns npeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTb MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKpAILCHUE
JUTUHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKOM YaCTUIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISTUBUCTCKOW YaCTUIIbI. DHEPIHs
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsA3u 3HEprumn (HOTOHA C €r0 YaACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue U uccaeaopanue poroaddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorddekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanuiar
dboToaddexra.

Jasmenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTA.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriomieHue
(GbOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YpOBHEW SHEPrUr aToMa BOJIOPO/Ia.



BousnoBbIe cBolicTBa yactull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOKHOCTb CTpPOeHUsS sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1o  onpenenceHuro  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMma-u3Iy4yeHHUs.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3oromsl.
Anba-pacnan. OJIEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOTO paclaja.
OHeprus cBA3U HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl sapa.
S nepHble peakunu. JleneHrue U CUHTES slIep.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DneMeHTapHble YacThllbl. OTKPBITHE TO3UTPOHA.
MeTo/p1 HabJIOIEHUS! M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
@dyH1aMeHTalbHbIE B3aUMOJeHCTBUA. EMUHCTBO (pu3nuecKoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa U NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul
HccnenoBanre TpeKoB YacTUll (110 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.



Bun 3Bé3mnoro HebGa. Co3Be3ausi, sipKkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBU)KCHHE.

ConHeuHas cucTema.

Connue. ConHewyHass akTUBHOCTh. Mctounuk sHeprun ConHua W 3BE3N.
3BE31bI, UX OCHOBHBIE XAapAaKTEPUCTHUKHU. JlnarpamMma «CHEKTpaJIbHbIA Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEIO0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJIEIOBATENBHOCTH. BHYTpeHHee CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]. DTanbl )KU3HH 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue u nBukeHue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacimmmpenne Beenennoit. 3akon Xa00ura. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas crpykTypa Beenennoil. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJIa30M C MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN I ONpeeNeHUs MOJOXKEHUSA HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us CeBEpHOro NOJyIapus U IPKUeE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mwianet, Maeunoro [lyTu.

O6o0maromnee MOBTOPEHHUE

Ponps ¢usukm u acTpoHOMUHM B DSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(epax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOIN HAYyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
¢bu3nyecKoil KapTUHbI MUpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEICTABICHUIN O MPUPOJIE.

MexnpeamMeTHbie CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 Kiacce ocylecTBIsiETCS C
Y4ETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTE€MaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX NMPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,



IPOU3BOAHBIE 3JEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYroJbHUKOB,
OIpe/IesIeHUE MO IU INIOCKUX QUryp 1 00bEMa Tel.

buonocus: snektpuyeckue SBICHUS B JKUBOM MNPUPOJE, KojeOaTelnbHbIE
JBUKEHUS B )KMBOM IPHUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW IPUpOJE, ACUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
T€J1, MEXaHU3Mbl OO0Opa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIn3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KH MAarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPICCHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS I1€Yb, pajap, PagiuoONpUEMHHK, TEIEBHU30P,
aHTeHHa, tenedoH, CBY-neub, NpOEKIIMOHHBIM anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Du3nka» J0HKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIUXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOHN IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Pealu3allii OCHOBHBIX HAIpaBJICHUHN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKM 00YYaIOMIEToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JAESATEIIBHOCTh B MHTEPECAX TPaAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATH B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2)HATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBLIE peEIIeHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;



S)Tpya0BOro BOCIMTAHMS:

WHTEpPEC K Pa3IUIHBIM cdepaMm mpodecCHOHANBHONU ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiue mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3MKN HA IPOTSHKEHUU BCEU JKU3HU;

6)3K0/10r149eCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJOTMUYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIbBHOCTH SKOJOTMYECKOM HaImpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7)IeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOM [EATEIIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydeHus: (QUBUKA  OCYHIECTBISITH  MPOCKTHYIO M HUCCIEOBATEIbCKYIO
JEATEeIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCATbHbBIE YUeOHbIE 1eiiCTBUS
ba3zoBble 1oruyeckue AecTBUS:
CaMOCTOATENbHO  (QopMyJIHMpOBaTH W aKTyalIU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENATh e JACSITEIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHIKCHUSI,
BBISIBIIATH  3aKOHOMEPHOCTH W TPOTHUBOPEYMs] B  paccMaTpPUBAEMBIX
bU3MYEeCKUX SIBICHUSX;
pa3palatThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCIIEJCTBUMN ACSTEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH TOHSATUSAMH W METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU yue€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIIATh TNIPUIMHHO-CIICACTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHWs, HaXOAUTh apTyMEHTHI Ui JIOKa3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIYYCHHBbIE B XOJ€ PEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3y4eHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

YMETh TEPCHOCUTh 3HAaHWA TI0 (HU3WKe B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, MPEIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMU TIOJyYeHUS WH(pOpMaIuu (HU3MIECKOTO COICP)KAHUS W3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIHHO OCYIIECTBISATh TIOWCK, aHAJH3,
CUCTEMATHU3ALMIO U HHTEpIpEeTanuio MHGOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
NPEICTaBICHNUS;

OIICHWBATh JTOCTOBEPHOCTHh HH(POPMAITHH;

WCIIOJIB30BaTh  CPEACTBA  WH(MDOPMAIMOHHBIX WM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COACPKAHUSA B Pa3NUYHBIX (opMarax C
y4€TOM Ha3zHaYeHUsI HHPOPMAIIUU U TIEIICBOM ayIUTOPHH, BEIOUPAsi ONITUMATILHYIO
dbopMy TIpeICTaBICHUS ¥ BU3yJIU3aIUH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKAa KOMAaHJbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh I[MO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPYECTBO U BOOOpaKeHHE, OBITH MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEIIbHO COCTABJISTh IUJIAH PEIICHUS] PACUETHBIX M KaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yu4eOHOTo IpeIMeTa Ha OCHOBE JIMUHBIX MPEIOUYTEHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OparTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;



BJa/JeTh HAaBbIKAMU  [O3HABATENbHOM  pedrekcud Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, UX pE3YyJbTaTOB U
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEILIeHHS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHUKECHMUIO;

OpUHUMATh MOTHBBI W apryMEHThl JPYrHMX IMpU aHaAIU3€ pe3yJIbTaToB
NeSATEIbHOCTH;

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTaTKU M JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPH AaHAJIW3€ pe3yJIbTaToOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce nOoCTHKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpPEAHEro OOIIero oOpa3oBaHMs Yy OO0ydaronIuxcs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, IpeAnoIararonmii
Cc(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS PA3BUTHA COOCTBEHHOM AMOIIMOHAIIBHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
ycrexy, ONTUMHU3M, HMHUIMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
IpYTUX, YYUTBIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKNBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepHabHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEIO,
UJIcaIbHBINA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH W TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIECTBA U
ANEKTPOJUHAMUKHM:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHUE TeJ, IBWIXKEHUWE 10 OKPY)KHOCTH, HHEpIIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HAarpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOILECCax,
AIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, UCIOJb3Yys (DU3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHUEe, CKOPOCTb, YCKOpPEHHE, Mmacca Teja, cuia,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEeXaHHUecKas
pabota, MexaHMYecKass MOIIHOCTh; MpPH OMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIUYMH, UX OOO3HAYCHHS] M €IAUHUIIBI,
HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJTMYMHAMU;

ONUCHIBATh H3YyYCHHBIE TEIUJIOBHIE CBOMCTBA TEJNI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (U3UYECKHME BEIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPTUs XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHEprusi, padorta rasa,
KOO (PUITMEHT TMONE3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsI W €IUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJMYHUHY C APYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI M TIPUHIIUIIBI: 3aKOH BceMupHOTro Tarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW HSHEPruu, 3aKOH COXPAHEHUS HMITYJIhCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM



OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (TPAHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH W
IPOLIECCOB C HCIOJIB30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPEHUH, IPH 3TOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y YYEOHOro HKCIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISThH MPSMbIE U KOCBEHHBIE M3MEPCHUS (DU3MUECKUX BEINYUH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHHUS W MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHN;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEJIWYUMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUMH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpOBAaTh pE3yNbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIe Ta0OnMIl U rpauMKoB, AeJaTh BbIBOBI IO Pe3yJbTaTaM UCCIEA0BAHNUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIECJOBAHUNA B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THBIC 3a7a4d C SIBHO 33JaHHOM (DU3MUECKOW MOJIEINbIO,
UCHOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAUMBbIE MM €€ pPEelIeHUs, TPOBOAUTh PAacCUEThl M OLICHUBATH PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYMHBI;

pelaTh KaueCTBEHHBIE 3a/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM HAa M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH WU
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, MOTYyYEeHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAIUIO;



IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOU JKU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpPyHIbl, PALMOHAIBHO PpaCHpelessiTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy oOyuyenuss B 11 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTD y 00YHAIOMIMUXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIOHAEH, LETOCTHOCTh U €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBaTh TPAHULBl MPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJEIIEH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOZEJIb aTOMHOTO sipa MpU peuIeHuH (PU3NYECKHUX
3aj1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMArHUTHAasT WHAYKUUSA, JEHCTBHE MAarHUTHOIO TMOJs Ha
OPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, HIPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTeppepeHuus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanexTpudecknii aPdext (hoTodrddhexT), CBETOBOE JAaBleHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaAO0aKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI), MCHOJIBb3Yd (PU3UUYECKUE BEIUMYUHBIL:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKLOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYyIIKW, HEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ U 4YacToTra
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce



TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAas CWUJia JIMH3BI, MPU ONHCAHWH MPABUIBLHO TPAKTOBATH (DU3UUCCKUN
CMBIC]I HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYEeHHs M EAUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nueckue BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacIaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHUS M €UHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEJIMYMHY C JPYTMMH BEIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJIICHUS, UCIOJIB3Ys (PU3UUECKHE
3aKOHBI M TPUHLMMBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIBHOIO U MapaJLICIIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIWAH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEeHHa miia Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUS] MAacCOBOr0O 4YMCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Py 3TOM pa3iudaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €r0 MaTEeMaTHYeCKOE BBIpAXKEHHWE U YyCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI POBOJHUKA
C TOKOM, cuiibl AMrnepa u cuiibl Jlopenua;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh  DKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB € HKCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU ITOM
dbopmynupoBath mpobieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TAOIUIl H
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;



co0mo1aTh mpaBuia 0€30MacHOTrO TpyJa MPH MPOBEACHUH UCCIIEOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOUMBbIE ISl €€ pElIeHUs, NMPOBOJUTH Pacu€Thl M OLICHWBATH PEaIbHOCTh
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JJOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
duznueckue BICHMUS;

UCIONB30BaTh  MpPU  pPELIEHUM  y4yeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPHUPOBAHUS, HUHTEPIIPETAIIUN
U MIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOITYYaeMyt0 HH(OPMAIHIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAalUIUH, HOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOI0 MCHOIb30BaHUS B IMOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOUICH CpETIE;

paboTaTh B TpyHIE€ C BBIIOJHEHHUEM pAa3IMYHBIX COLHUAIbHBIX pOJEil,
IUIAHUPOBATH PadOTy TPYMNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JICSITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT KAKJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabusie  IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
1.1 ®u3rKa U METOIbI HAYYHOTO MMO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica { 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazpen 3.MOJIEKYJISIPHASLI ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OcHoBbI Tep MOﬂHHaMHKHf 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 1 bubnuoreka [IOK

da30BbIe IEPEXOIBI

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



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

Hroro no pazgeny 24
Paznen 4.9JIEKTPOAUHAMUKA
bubmuorexa [JOK

41 MeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 31eKTpUYecKuil TOK. TOKHU B 12 bubmumoreka [IOK

' Pa3IMYHbIX Cpeiax https://m.edso00.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nea 2. KOJIEBAHHUS U BOJIHbBI
51 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 0 1 bubnuorexa [JOK
' KosiebaHus https://m.edso0.ru/7f41c97¢c
MexaHu4ecKe U AIEKTPOMAarHuTHBIE bubnuoteka [JOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Pasnen 3.0CHOBBI CIELIMAJIBHOI TEOPUM OTHOCUTEJILHOCTH

OCHOBHI CTIEITUATFHON TEOPUHT bubnmoreka [JOK
3.1 4 1 0
OTHOCHUTEIbHOCTHU https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
41 DeMeHTHl KBAHTOBOM ONTUKU 6 0 0 bubmorexa [IOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK

42 4
Crpoerne aroma https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE 51pO S hitps://m.eds00.ru/7f41c97c
Hroro no pazgeny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ng:;ﬁf;;?ﬁ}; £41c97¢
Hroro no pasneny 7
Paznen 6.OBOBILIAIOLIEE IIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngj;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomectBo «M31aTeascTBo

«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA
®dusuka, 10 knacc/ Makumes ['.5., byxosues b.b., Corckuit H.H. ox
penakiueit [TapdpentreBoii H.A., AkuimonepHoe obmecTBo «M3maTenscTBo

((HpOCBGHIGHHG»

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1. EAIMHAS KOJIJIEKIIUA IINDOPOBBIX OBPA3OBATEJIBHBIX
PECYPCOBNhttp://school-collection.edu.ru/

2. DJIEKTPOHHOE ITPMJIOXXEHHME K YYEBHUKY ®U3UKA 10-11 KJIACC

['.A. MAKUIIEB U J1P.






