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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha yPOBHE CpEIHEro OOIIero
00pa3zoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeiabHOI MporpaMmsbl, npeacraBieHHbix B @I'OC
COO, a Ttakxe ¢ yuéroMm denaepanbHOM paboyeil mporpaMmbl BOCIUTAHUS U
KOHUENIMKU TIp ernojJaBanusi yueOHoro npeamera «Pusznka» B 00pa3oBaTeIbHbIX
opranm3auusax  Poccuiickoii Qenepauuy,  peaju3yOIMX  OCHOBHbBIE
00p a3oBaTeNbHbIE P OTPAMMBI.

Coneprkanue mnporpammbl MO (HU3MKE HANpPaBICHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAay4YHOM Kap TUHBI MUpa oOyuarommuxcs 1 0—11 knaccos pu o0yueHnn
uXx (pu3rke Ha 6a30BOM YpOBHE HA OCHOBE CUCTEMHO-JEATENIBHOCTHOTO MOIXO0IA.
[Tporpamma o pusuke coorBercTByeT Tp edoBarmsiM GI'OC COO K rraHupyemMbM
JUYHOCTHBIM, [P EAMETHBIM M METAIIP €IMETHBIM P €3yJIbTaTaM 0OyUY€EHUs, a TAKXKE
YUHUTBIBAET HEOOXOIUMOCTh pEaM3alNU MEXKIPEIMETHBIX CBSI3ed (U3UKU C
€CTECTBEHHO-HAYyYHBIMU YUe€OHBIMU IIp eAMETaMU. B Hell omp efernsitoTcsi OCHOBHbIE
1IeTM N3ydeHus (U3UKH Ha yPOBHE CP ETHETO 00IIero 00pa3oBaHus, INIaHUPYyEMbIC
pe3yabTaThl OCBOGHHUA Kypca (U3MKH: JIMYHOCTHBIE, METAIlp €IMETHbIC,
p eaMeTHBIE (Ha 6230BOM YPOBHE).

[Iporpammano gpusuke BKIIOYAET:

e IUIAHUPYEMBIE P €3yJIbTaThl 0CBOCHUS Kyp ca (pu3uKy Ha 6a30BOM YPOBHE, B

TOM YHCJIE MP €IMETHBIE P €3YJIbTAThI 110 TOJJaM 00 yUYEHUS;

e cojepxaHue yueOHoro npeamera « Dusuka» no rogam oOyyeHus.

du3nka Kak Hayka o HauboJiee OOLIMX 3aKOHAX MPUPObI, BHICTyNas B
KauecTBe y4eOHOro MpeMeTa B IKOJI€, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpykatoieM Mupe. LIIKoabHbIN Kypc PU3UKU — CUCTEMOOOP a3y OIIHiA
JU1s1 €CTECTBEHHO-HAYUHBIX YUE€OHBIX P €IMETOB, IOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IMPOLECCOB M SIBJICHWH, H3Y4yaeMbIX XUMHUEH, OHUOJIOTHEH,
¢u3nueckoid reorpaduell M acTpoHoMued. lcmonb3oBaHME U AKTUBHOE
OpUMEHEHUE (U3NUECKUX 3HAHUWA OMNpENenseT Xapakrep U pa3BUIUC
Pa3HOOOPA3HBIX TEXHOJIOTHi1 B C(pep € SHEP T'ETUKH, TP AHCIIOPTA, OCBOEHUS KOCMOCA,
[OJIy4YE€HHs HOBBIX MaTepHajioB C 3aJaHHbIMU CBOMCTBaMHU U Apyrux. 3yuenve
(U3MKH1 BHOCUT OCHOBHOM BKJIaJ1 B ()OP MUPOBAHUE €CTECTBEHHO-HAYYHON Kap TUHBI
Mupa oOyuaromuxcsi, B (OpMUPOBaHHUE YMEHHM NpPUMEHSITh HAYYHBIH METOA
MO3HAHUS TP ¥ BHITIOJTHEHUU UIMH YU€OHBIX UCCIIEA0BAHUM.

B ocHOBY Kyp ca hu3uku 171 ypOBHS CpeaHEro 001ero oOpa3oBaHms TIOJIOKEH
PAAUAEH, KOTOP bIE MOYKHO P acCMaTpUBAaTh KaK [P MHIUIIBI €0 OCTP OCHHUS.

Hoes yenocmumocmu. B cOOTBETCTBUM C HEM KypcC SIBISETCS JIOTHYECKU
3aBep IMIEHHBIM, OH COJIEP KUT MaTep Majl U3 BCEX pa3JieNioB GU3UKH, BKIIOYAET KakK
BOIIP OCHI KJIACCUYECKOH, TAK M COBP EMEHHOM (PU3UKH.



Hoesa cenepanuszayuu. B cooTBeTCTBMM € Heil Matepuall Kypca (U3HKH
o0bequHEH BOKpPYr (Qu3nueckux Teopuid. Bemymum B Kypce sBisercs
(opMupoBaHue N EACTABICHUN O CTPYKTYPHBIX YPOBHIX MaTEpUH, BELIECTBE U
TnoJie.

Hoea eymanumapuszayuu. E€ peanuzaunus mnpearnojaraeT HCIoJIb30BaHUe
I'YMaHUTApHOr0O MOTeHIHala GU3NYECKON HAayKu, OCMBICIEHHE CBSI3M Pa3BUTUS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUP OBO33PEHYECKIUMH, HP aBCTBEHHBIMU
Y DKOJOTUYECKUMH P 00JIeMaMHu.

Hoes npuxnaonoii Hanpaesnennocmu. Kypc GU3uKH p ermosiaraetT 3HaKOMCTBO
C IIUPOKHUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKHX TP WJIOKEHUN U3YUEHHBIX
TEOP UM U 3aKOHOB.

Hoes skonocuszayuu peanusyercs IMOCPEACTBOM BBEICHHS DIEMEHTOB
COJlep KaHUs, TOCBSIIEHHBIX HSKOJOTHYECKUM TpoOieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTUEM TEXHUKU W TEXHOJOTHIA, a TaKKe 0O0CYXKCHUS
p 00J1eM p aIIMOHAILHOTO TP UPOIONOJIB30BAHMUS U IKOJIOTHIECKON 6€30TIaCHOCTH.

Crep KHEBBIMU DJIEMEHTaMH Kypca (DU3MKH Ha ypOBHE CpEIHEro OoOIIero
00pa3zoBaHus ABISAIOTCA (PU3nUecKue Teopuu ((popMupoBaHUE P EICTABICHUN O
CTPYKType OCTp OCHUsI PU3UIECKOM TeOp UH, poJik GyHIaMEHTATIbHBIX 3aKOHOB U
P MHITUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOP Ui, 7151 OIIMCAHNUS €CTECTBEHHO-HAYYHBIX SIBIICHUH U TP OLIECCOB).

CuCTeMHO-1€ATEebHOCTHBIM OAX0/ B Kypce (PU3UKU peanu3yercs mp exie
BCEro 3a CYET OpPTaHU3ALMU SKCIEP UMEHTAJIbHOU JIeATEeIbHOCTH 00YUaroIIMXC.
J171s1 6a30BOTO yPOBHS Kypca PU3UKH — ATO UCTIOJIH30BaHUE CUCTEMBI ()P OHTAIILHBIX
Kp aTKOBPEMEHHBIX SKCIIEP UMEHTOB 1 1a00paTOpHbBIX paboT, KOTOPHIE B [P OTPaMMe
mo ¢uszmke 0ObEIMHEHBI B OOIMIMI CIUCOK YYEHWYECKHX TP aKTHIECKUX padoT.
Brigenenne B yka3zaHHOM mepedHe J1abopaTopHbIX padoT, MPOBOAWMBIX IS
KOHTP OJISl M OILIEHKH, OCYIIECTBISCTCS Y4aCTHUKAMHU 00Pa30BaTeNIBHOTO TP O11ecca
UCXOJIs1 U3 OCOOCHHOCTEN TUIaHUPOBAaHUS W OCHAIIeHUs kabuHera ¢u3uku. [Ipu
3TOM oOOecneuynBaeTcsi OBJIAJICHHE OOYyYarIUMHUCS YMEHHUSIMH TP OBOJIUTH
KOCBEHHBIC HM3MEpCHUS, MCCICIOBAHMUS 3aBUCUMOCTEH (U3WYECKUX BEIUYHH U
MIOCTAHOBKY OIIBITOB ITO TP OBEPKE I €IJI0’KEHHBIX TUITOTES.

Bonbmioe BHUMaHME yAENSIETCS P EHICHUIO PacUETHBIX M KAUECTBEHHBIX 3a/1ad.
[Tpu 5TOM A1 pacU€THBIX 3324 TP HOPUTETOM SIBIISTFOTCS 32]1a9H C IBHO 33 TaHHOM
GU3NIECKO MOJENbI0, MO3BOJISIONINE TPUMEHSITh HW3YUEHHBbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjliela Kypca, TAK U UHTETPHUPYS 3HAHUS 3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3a/1a4 P HIOPUTETOM SIBJISFOTCS 3a/IaHUS HA
0OBbsICHEHHE TPOTEKaHUsl (PU3MUECKUX SIBJICHUNM W TMPOIIECCOB B OKP Y KarOMICH
KHU3HHU, TpeOylonue BbIOOpa (pu3mueckoi MoAeNnu sl CUTyallMd TP aKTHUKO-
Op MEHTUPOBAHHOT' O XapaKTepa.



B cootBerctBuu ¢ TpedoanmsiMu @I'OC COO k MaTep HaabHO-TEX HUY €CKOMY
obecriedeHn0 yaeOHOro mpoiiecca 6a30Bblil ypOBEHb Kypca (U3MKH Ha YPOBHE
cpemHero o6miero oOpazoBaHUs NOJDKEH HM3y4aThCsS B YCIOBHUSAX IPEIMETHOTO
KaOuHeTa (PU3WKW WM B YCIOBHSIX HHTETPHUPOBAHHOTO KaOWHETa TIpEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIa. B kxabuHeTe GU3MKH TOJIKHO OBITh HEOOXO0UMOE
nabopaTopHoe O0OOpyIOBaHWE MJIsl BHIMIOJHEHHS] YKa3aHHBIX B TpOrpamme To
bu3NKe yUYSHHUECKUX TP AKTHUECKUX Pa0oT U JEMOHCTP allMOHHOE 000pYA0BaHHUE.

JlemoHCcTparmoHHoe 00opyaoBaHKe (HOPMUPYETCSI B COOTBETCTBHH C
NPUHIMIIOM MUHUMAJIBHOW JIOCTATOYHOCTH W  OOECIeYMBAET MOCTAHOBKY
NEPEUNCICHHBIX B TMporpamMme Mo (U3WKe KIIOYEBBIX JIEMOHCTpANUd JUis
UCCIIENOBAHUS M3y4aeMbIX SBJICHUA M  MPOIECCOB, OJMIMUPHUUYECKUX |
(dyHIaMEHTaTbHBIX 3aKOHOB, KX TEXHHYECKUX TP UMCHEHH.

JlaGoparopHoe oOOpyJOBaHUE IS YUYCHUYECKUX MPaAKTUYECKUX padoT
dopmupyercs B BUIIE TEMAaTUYECKHX KOMIUIEKTOB M OOecreunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydamommxcs. TeMaTHyecKkue KOMIUICKThI
naboparopHOro 00OpYyIOBaHUS OJDKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCITIOJIb30BaHUH AHAJIOTOBBIX U IH(POBBIX MPUOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEp UTEITBHBIX CHCTEM B BHUJIC ITU(P OBBIX JIAOOpaTOPHH.

OCHOBHBIMU IETAMHU U3y4deHHS PU3UKU B 00111eM 00p a30BaHHUHU SIBIISTFOTCS :

e (dopMUpOBaHHE HMHTEpEca M CTpEeMJICHHS OOY4YalOHMXCAd K HayYHOMY
W3YYCHUIO TPUPOABL, PA3BUTHE WX HMHTEIUIEKTYaJdbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE NP EACTABICHUIA O HAYYHOM METO/I€ MMO3HAHUS U (HOP MUPOBAHKE
HCCIIEIOBATEbCKOTO OTHOIIIEHUS K OKP Y KAIOIIIM SIBJICHUSIM;

e (opmMupOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHHUs OCHOB
CTp OCHHMSI MaTep MU U (PyHIaMEHTaIBHBIX 3aKOHOB (DU3UKHU;

e (QopmupoBaHHEe YMEHHMIA OOBSCHATH SBJICHUA C HCIIOJb30BAaHUEM
(bU3MYECKNX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (GopMHUPOBaHUE TPEACTABICHUN O POJU QUBMKH [JIs Pa3BUTHSI AP YTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHue ITHX Iieliell 00ecreynBaeTcs peleHHeM CIeNyomuX 3a1a4 B

TIp OIIeCCe M3y YEeHUs Kyp ca PU3HUKHU HA yP OBHE CP €JHEro 00111ero oopa3oBaHuUs:

e TpHOOpETEHHE CUCTEMBI 3HAHUI 00 001X (PHU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOUAs MEXaHHWKY, MOJICKYJISIPHYIO (HU3UKY,
AIIEKTP OIMHAMUKY , KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTp 0 (QU3HKH;

e (GopMUpPOBaHHME YMEHUH TMPUMEHATH TEOPETHUUECKUE 3HAHUS Ui
oObsicHeHHST (PU3WYECKUX SBJICHHUA B TPUPOAC W IS TP UHATHSA
NP AKTUYECKUX P EIICHUI B TOBCEAHEBHOM KU3HH,



e OCBOGHHE CMOCOOOB peIIeHWs] pa3IUYHBIX 3aJad C SBHO 3aJaHHOU
¢u3MYecKkoi MOJeNbl0, 3aaad, MOApPa3yMEBAIONMX CaMOCTOSTEIbHOE
co3manne GU3NIeCKO MOJIETH, aICKBATHOM YCIIOBUSM 3a1a4H;

e TOHUMaHHE (U3UYECKHMX OCHOB M MPHUHIUIOB JCUCTBUS TEXHHYECKHX
YCTP OMCTB U TEXHOJIOTHYECKHUX TP OIIECCOB, MX BIUSHUS HA OKP YKAIOIILYTO
cpeny;

e OBJIQJICHUE METOJIaMU CaAaMOCTOSTEJIHbHOrO TUTAHUPOBAHUS W TP OBEICHUS
(U3UYECKUX DIKCIIEp MMEHTOB, aHajdnW3a WU MHTEPIIpETaIluu UH(OP Maluy,
OTIp €/IeTICHUS IOCTOBEPHOCTH MOy YEHHOT'O P €3yJIhbTaTa;

e CO3JIaHME YCIOBUH JJIsI pAa3BUTHUS YMEHUM TP OEKTHO-MCCIIEI0BATEIHCKOM,
TBOPYECKOU AEATEILHOCTH.

Ha wusyuenue ¢usuxu (06a30BbIi ypOBEHb) HA YPOBHE CpEAHEro OOIIero
o6pazoBanus otBouTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamme no (U3MKe TNepeyeHb J1abOpaTOPHBIX U
MpaKTUYECKUX pPaboT SBISETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJIaeT BBIOOP
NpoOBEAEHUST JIa0OPaTOPHBIX PA0OT U OMBITOB € YYETOM HMHAUBHUYAJIbHBIX
0COOEHHOCTEN 00y YarOIINXCS.



COJAEP)KXAHME OB YUEHUA
10 KJIACC

Pa3znen 1. Pusuka 1 METOAbI HAYYHOI' 0 IO3HAHMA

®usuka — Hayka o npupone. Haydnbsie MeToabl MO3HAHUA OKPYIKAFOLIETO
Mupa. Posb 3kcriep MMeHTa U TEOPUH B IIP OLIECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B U3HKE.

MonenupoBanue GpU3UUECKUX SIBICHUN M TpolieccoB. HayuHble rTUTIOTE3bI.
duznyueckre 3aKOHbI U TEOPHUU. ['paHULIbI TP UMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Ip uHIUIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHON HayUYHOU Kap TUHBI
MHpPa, B [P AKTUYECKOM AEATEITbHOCTH JTIOAEH.

Jlemoncmpayuu

AHanoroBele U 1UPPOBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIIbIOTEPHBIE
JNATYHKH.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe ABHKEHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JBHKCHHSL.
Cucrema orcuéra. Tpaekropus.

[lepemelienue, CKOPOCTb (CpeaHss] CKOPOCTh, MTHOBEHHAsI CKOPOCTh) H
YCKOpEHUE MaTepHUaJbHOW TOYKH, UX MPOEKIMH HA OCH CUCTEMBI KOOP IHHAT.
CnoxeHue rep EMECHUIN U CII0OKEHUE CKOP OCTEM.

PaBHOMepHOE M paBHOYCKOPEHHOE MpsMOJIMHEHHOE nBMXeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IIyTH M IEepEMELICHUs
MaTep NaJIbHOM TOYKH OT BP EMEHH.

CBo0Oo1HOE majieHue. Y CKop €Hre CBOOOTHOTO MaCHUS.

KpusonuneiiHoe 1BMKEHME. [[BU>KeHNE MaTep MalTbHOW TOYKH 110 OKPYKHOCTU
C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOP OCTh, JIMHEWHAST CKOP OCTb.
[Tepuon ngacroTta obpamieHus. LeHTp ocTpeMuUTebHOE yCKOPEHHE.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIHIO0METD,
JIBW)KCHHE CHAP SI/10B, LICMTHBIE U P EMEHHBIE IIEp €NaYH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WITIOCTP AL KHHEMAaTHYECKUX XapaKTEPUCTUK
JBHYKEHMUSL.

[IpeoOpa3zoBanue JBUAKEHUHN C UCIIOJIB30BAHUEM TP OCTHIX MEXaHU3MOB.

[Tagenue Ten B BO31yX€ U B pa3peKEHHOM P OCTPAHCTBE.

Habnrogenue nBuxeHus tena, OPOIIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.



N3mep eHue yckop eHusi CBOOOTHOTO MaICHHUS.

Hamnp aBnenue ckop ocTv p v IBUKEHUHN 110 OKP Y>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomoi

N3y4denne HEp aBHOMEPHOTO NBHKEHHS C LENBIO OIP €AECNEHNUS MTHOBEHHOU
CKOp OCTH.

HccnenoBanne COOTHOLIEHUS MEXIY IIyTAMH, NPOWUIECHHBIMU TEJIOM 34
MOCJIeIOBATE/IbHBIE PaBHbIE MPOMEXKYTKHM BPEMEHHM TMPHU PaBHOYCKOPEHHOM
JBUKEHUU C HAaYaJIbHOU CKOP OCTHIO, paBHOM HYJIIO.

N3ydenue nBM>KEHUS 1ap UKA B BA3KOM KUIAKOCTH.

N3yuenne nBrxeHus Tena, Op OIIeHHOT 0 TOPU3OHTATBHO.

Tema 2. lunamuka

[Ipuamun  otHocutenbHOCcTH  ['anmwnes.  lIlepBwii  3akoH  Hprorowa.
WNuep imanbHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnio3uiuu cui. Bropoii 3akod HeroToHa f1st
MaTep uajibHOM TOUKU. TpeTuit 3akoH Her0TOHA J1J1s1 MAaTEpUAIBHBIX TOYEK.

3akoH BcemupHOro TsAroteHus. Cuna Tskectn. llepBas kocMuueckas
CKOPOCTb.

Cwuna ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoabxenus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuia Tp eHUsl CKOJIBKEHHUS U cuiia Tp eHust mokos. KoaddunmenT Tp eHus.
Cuna conp OTUBJIEHUS P U IBUKEHUHN T€J1A B )KUJIKOCTU W ra3e.

[ToctynaTenpHOE 1 Bp alllaTeNIbHOE ABUKEHHUE a0COTIOTHO TBEP JOTO Tena.

MOMEHT CuIBl OTHOCHUTENBHO OCU BpameHus. [lnedo cunbl. Ycnosus
P aBHOBECUS TBEP IOT'O TENIA.

TexHU4eCKne yCTpOMCTBA M IPAKTUYECKOE INPHUMEHEHUE: ITOIIUITHUKY,
JIBUKEHUE UCKY CCTBEHHBIX CITy THHKOB.

Jlemoncmpayuu

SIBnenue nHep uu.

CpaBHeHUE MacC B3aUMOIEUCTBY IOIIIUX TE.

Bropoiizakon HeroToHa.

N3mep enue cuit.

CnoxeHue cu.

3aBUCUMOCTh CHJTBI YTIP YTOCTH OT JIe(Op MAIIHH.

Hesecomocts. Bec tena npu yckop eHHOM NOAbEME U A IEHUH.

CpaBHeHUE CUJI TP €HUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeECHs TBEP 10r0 Tena. Buaibl paBHOBeECHs.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomaoi

N3yuenue nBrkeHus Op ycka o HaKJIOHHOM TJTOCKOCTH.



UccnenoBanre 3aBUCUMOCTH CUJI YIIP YTOCTH, BOSHUKAIOIIUX B TP YKUHE U
pE3UHOBOM 00pa3siie, 0T Ux aedop Marum.

HccnenoBanne ycimoBHM paBHOBECHUA TBEPAOrO TEla, HMMEIOIIETO OCh
Bp all[CHUSI.

Tema 3. 3akoHnbvl coxpanenus 6 MexaHuke

Nmnynbec MaTepuaibHOM TOUKM (Tela), CUCTEMbl MaTepHaJIbHBIX TOYEK.
Nmnynbe cuiibl U U3MEHEHHE HMMITYJIbCa Tena. 3aKOH COXpaHEHUs HMITYJibCa.
PeakTuBHOE ABIKEHUE.

PabGoTa cunbl. MOIITHOCTE CHJIBI.

Kunerndeckast sHeprus MaTepuanabHOW TOYKH. Teopema 00 H3MEHEHUHU
KUHETUYECKOU IHEP TUMU.

IToTenmuansHas SHEPTHUS. IToTenuansHas SHEPTUS YIpYro
nedhopMUpOBaHHOM 1p y>kUHBL. [loTeHIMAIbHAS SHEP TS Tea BOJTU3 U OBEPXHOCTH
3eMIIn.

IToTenmuaneHble | HEIMOTSHIIMAJILHBIE  CHUJIBL. CBa3p  paboThl
HETMOTEHINAJIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEP TUH CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXaHUYECKOU SHEP TUH.

VYrpyrue u Heynp yrue CTOJIKHOBEHHS.

TexHUYEeCKne yCTpOMCTBA U MPAKTUYECKOE MPHUMEHEHUE: BOJTOMET, KOIIED,
P Y KUHHBIN IUCTOJIET, IBUKEHHUE P aKET.

Llemoncmpayuu

3aKOH COXp aHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

ITep exoa mOTEHITMATBHOM SHEP THH B KHHETHYECKYI0 M 00 aTHO.

Yuenuueckuti sxcnepumenm, 1abopamophvie pabomol

N3ydenne abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBI3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW dHEp THr
TEeJa Ha NP UMEPE P ACTSIKEHUSI p E3UHOBOI0 JKI'yTa.

Paszaea 3. MoJiekyasipHasi pu3uKa M TEPMOAMHAMUKA

Tema 1. Ocro8bl MONEKYAAPHO-KUHEMUYECKOI MeopUU

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUU U UX OTBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep ABMKCHUS U
B3aMMOJICMCTBUSI YACTUI[ BellecTBA. MoOJENU CTpOEHUS Ta30B, KUIKOCTEU U
TBEP ABIX T€T M 00BSICHEHNE CBOMCTB BEIIIECTBA HA OCHOBE 3TUX MojIeneid. Macca u
pa3mepbl MoJiekyJl. KonnuecTBo BemectBa. [locrossHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmep enue. lllkana temmnepartyp
Lenbcus.



Monenp wuaeanbHoro raza. (OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-
KAHETHYECKOW TEOpUU HeaIbHOTrO ra3za. AOCOJIOTHAs TeMmrepaTypa Kak mepa
CpeaHel KHWHETMYECKOW HSHEPTUH TEIUIOBOTO ABMXEHMS dacTtul rasa. Illkama
temnepatyp KensBuHa. ['a30BbIe 3ak0HBI. YpaBHeHUE MenaeneeBa—Knanenpona.
3akon JlanpToHa. M30mponeccsl B W€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJIWYECTBOM
BemecTBa. [ 'paduueckoe mpeacTaBiIeHHE H30TPOIIECCOB: M30TEPMa, H30X0pa,
nzobapa.

TexHUYeCKHe yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: TepMOMEIp,
Oapomerp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHME BeliecTBa, (ororpadun
MOJIEKYJI Op TAaHUYECKUX COCTMHEHUM.

OnbIThl 10 TUPPY3UN KUAKOCTEN U ra3oB.

Monenb 6p 0yHOBCKOTO JIBU>KEHUS.

Mopens onbita lITepHa.

OnbIThI, JIOKa3bIBAIOIINE CylLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS.

Moaenp, WLTIOCTPUPYIOIIAS IP UPOJTy JaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS HJIEAJIbHOTO Tasa,
U301 OLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomoi

Onpenenenne Macchl BO3JyXa B KIACCHOM KOMHATE€ HA OCHOBE M3MEP CHUI
00bEMa KOMHATHI, TaBJICHUS U TEMIIEP aTyphl BO3/TyXa B HEH.

NccnenoBanre 3aBUCUMOCTH MEXKy TTap aMETPAMHU COCTOSIHHS P A3 €KEHHOTO
rasa.

Tema 2. OcHosbl mepmooOuHamuxku

TepMonuHamuueckass cucreMa. BHYyTp €HHsIA dHEPTUSA TEP MOAUHAMHUYECKON
CUCTEMBI U cIocoObI €€ n3MeHenus. KonudecTBo TermnoTel U padora. BHyTp eHHsIs
SHEPTHUsd  OJJHOATOMHOIO  HWJAE€aJbHOTO  Ta3za. Buael  Temonepemauu:
TEIJIOMP OBOIHOCTh, KOHBEKIIUSI, U3JIyUEHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEMIOTHI TP U TEILIOTIEP €AAYE.

[Tonstue 00 ammabatHOM Tmporiecce. [lepBbIii 3aKOH TepMOIMHAMUKHL
[IpumeHeHue mepBOTO 3aKOHA TEpMOJMHAMMKHU K H30TMpoleccaM. ['padudeckas
MHTEpIIp eTanus paboTeirasa.

BTop oii 3akoH Tep MmoHaMUKU. HE0OpaTuMoCTh 1p O11ECCOB B P UP OJI€.

TeroBble  MamuHbl.  [[pUHOUIBL  AEHCTBUS ~ TEIUIOBBIX  MAIIIWH.
[IpeoOpa3oBanusi sHepTUM B TEIIOBbIX MamnHaX. KoadduimmeHt mosie3noro
nerctBua TerioBo mamuHbl. [{ukn KapHo u ero kod>@uiMeHT MmoJie3Horo
JEUCTBUA. DKOJOTUUYECKHUE P 00JIEMbI TETIOIHEP TETUKHU.



TexHuueckue ycTpoiicTBa M MNPAKTHYECKOE IPUMEHEHHUE: JIBUTaTeNlb
BHYTp €HHET'O Crop aHHsI, ObITOBOW X OJIOAMILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3Menenne BHYTpEHHEW SHEPTUHU Tella MPHU COBEPIICHUH PaOOThL BBLIET
nmpoOKku M3 OYTHIJIKK TMOJ ASHCTBHEM CXXATOTO BO3AyXa, HarpeBaHue sdupa B
JATYHHOM TP yOKe My TEM TP €HHsI (BUACOAEMOHCTD aIys ).

N3menenmne BHy Tp eHHEl 3Hep ruu (TeMIiep aTypbl) Teja Ip ¥ TeIUIoTep eaaue.

OmnbIT 10 a11abaTHOMY PaCHIMPEHUIO BO3AyXa (OTBIT C BO3/Ty IIIHBIM OTHUBOM).

Mo nenu nap oBo# Typ OMHBI, ABUTATEINSI BHY TP EHHET'O CTOPAHUSsl, P E€aKTUBHOTO
JBUTATENS.

Vuenuueckuti sxcnepumenm, 1abopamopmvie padbomuwl

N3mep enue y 1enpbHOM TEIUI0EMKOCTH.

Tema 3. Azpezcamnvie cocmoanusn eewjecmea. Pazoswvie nepexoovt

[TapooOpazoBanue u koHaeHcalus. Mcnapenne u kuneHue. AOCOIOTHAS U
OTHOCUTENIbHAs BIIAXKHOCTh BO31yxa. HacklmeHHbld map. YaenbHas TemioTa
nap 0o0pa3oBaHusi. 3aBUCUMOCTb TEMIIEP ATypPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucrammmueckue u amop pHble Tena. AHU30TPOIUS CBOKCTB
kpucrtannoB. Kunkue xpucramnbl. CoBpeMmeHHble Marepuanbl. [lnaBieHue u
KpUCTaJIM3alus. Y JenbHas TemoTa miasnenus. CyOnumanus.

YpaBHeHue TEI10BOro OanaHca.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE NMPHUMEHEHHUE: TUTPOMETP U
IICUXP OMETP, KAJIOPUMETP, TEXHOJIOTUU MOy YEHHUS] COBP EMEHHBIX MATEP HAJIOB, B
TOM YMCIJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX AP OB.

Kunenue np v NOHM>KEHHOM J1aBJICHUH.

CniocoObI m3Mep eHUS BIIAKHOCTH.

Habnronenue Harp eBaHus ¥ IJ1aBIEHUS KP UCTAJLTMYECKOTO BEI[ECTBA.

JleMOHCTp anyst Kp UCTAJUIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomuwl

N3Mmep eHne OTHOCUTENbHOM BJIa>KHOCTH BO3/1yXa.

Pa3znen 4. JjekTpoguHAMHUKA
Tema 1. Dnekmpocmamuka
DJIeKTp u3auus Te. DISKTPUIECKUid 3apsl. J(Ba BUa 3IEKTPUUECKUX 3aPSIIOB.
[IpOBOOHUKM, MAWDJIEKTPUKA W MOJYNPOBOJHUKH. 3aKOH  COXpaHEHHs
ANEKTP MYECKOTO 3apsija.
BzaumoneiictBue 3apsi1oB. 3akoH KynoHa. TouedHBbI 371€KTp HUECKU 3apsil.
Dnektpudeckoe mone. HanpsokEHHOCTh 3nekTpudeckoro mnoJis. [IpuHimn



CYINEpNO3ULINH AJIEKTP MUECKUX TOJIeH. JIMHUM Hamp sS)KEHHOCTH BJIEKTP HYECKOTO
TIOJISI.

PaGoTta cun anextp ocratudeckoro nouis. [lorennuan. Pa3HOCTh TOTEHITHAIIOB.
[IpOBONHUKM M NUANEKTPUKU B JJIEKTP OCTATHUECKOM IToJie. JMdyekTpnyeckas
TP OHULIAEMOCTb.

Dnektp oémkocTb. KongeHncatop. DIeKTp 0EMKOCTh IIIOCKOT0 KOHEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIeH caTopa.

TexHUYEeCKHe YCTpPOMCTBA M MPaKTUYECKOE MPHUMEHEHHUE: 3JIEKTPOCKOII,
AIEKTPOMETP, DIEKTPOCTaTHUUECKasl 3alllUTa, 3a3eMJIEHHE DIIEKTP ONMpUOOPOB,
KOHJIEHCATOP , KOIIUP OBAJILHBIN AIIapaT, CTP Y MHBIM TP UHTEP.

Jlemoncmpayuu

YeTp OMCTBO U ITP MHLINIL IEUCTBUS JJIEKTP OMETPA.

B3aumoencTBre HasIeKTP N30BAHHBIX TEII.

DJEKTP UUECKOE TOJI€ 3aPSIKEHHBIX TEJI.

[Tp OBOXHUKHM B 3IEKTP OCTATUYECKOM MOJIE.

DJEKTp OcTaTUYeCKas 3aluTa.

JIMPIEKTp MKU B 3J1EKTP OCTATUYECKOM TOJIE.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIIAIU
IJIACTUH, P ACCTOSHUSA MEKTY HUMH U TUDIICKTP MUECKOU P OHUIIAEMOCTH.

DHeprus 3apsLKEHHOT0 KOHAEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomoi

N3mep enune 351eKTp 0EMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuyeckuii mok. Toku é paznuunuix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUS CYIIECTBOBAHUSI JIJIEKTPHUUYECKOTO TOKa.
Ncrounnku Toka. Cuna toka. [1ocTosSHHBIN TOK.

Hanp soxenue. 3akon Oma JiJ1s yyacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YJEIbHOE CONPOTUBIEHHE BELIECTBA.
[TocnenoBaTenbHOE, ap AVIENBHOE, CMEIIAHHOE COSTMHEHHE TP OBOTHUKOB.

PaGora oanekrpuueckoro Toka. 3akoH Jhxoyms—Jlenma. MomrHOCTh
ANEKTP UIECKOTO TOKA.

DJEKTp OJIBIKYIIA CHJIa U BHYTPEHHEE COMNPOTUBJICHUE UCTOYHUKA TOKA.
3akon Oma AJ1s1 OJTHOM (3aMKHYTOM) 371eKTp Mueckoii ienu. Kop oTkoe 3aMbIKaHUeE.

DJNEKTpOHHAasT  MPOBOJUMOCTh  TBEPIBIX  METAJLUIOB.  3aBHUCHUMOCTb
COTIP OTUBJIEHUSI METAJJIOB OT TeMIIEp aTy pbl. CBEPXIPOBOIUMOCTb.

DJEKTp UUECKUM TOK B BaKyyMe. CBOMCTBA 3JIEKTP OHHBIX ITyYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W MOpPUMECHass NP OBOJUMOCTh
MOJYNPOBOTHUKOB. CBOMCTBAa p—n-niepexoaa. [101ynpoBOTHUKOBBIC TP HOOPHL.

DJIEKTpUYECKUM TOK B  PacTBOpax M  paciulaBax dJIEKTP OJIUTOB.
DJEKTp OJIMTUYECKAsA AUCCOUUALNS. DIIEKTPOIHU3.



DyeKTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA
paszpsan. Monnus. [ma3ma.

TexHuuecKkne yCTpOMCTBA W NPAKTUYECKOE IPHUMEHEHUE: aMIepMeIp,
BOJIBTMETP, PEOCTaT, HCTOYHHUKH TOKA, OJJIEKTpOHArpeBaTeNbHBIC TP UOOPHI,
AJIEKTP 0OCBETUTEIbHBIE TP UOOPHI, TEPMOMETP COIIP OTUBJICHUS, BAKYyMHBIN THOJ,
TEP MUCTOP bI ¥ POTOP €3UCTOPHI, IOy P OBOTHUKOBBIH U0 I, TAIbBAHUKA.

Jlemoncmpayuu

N3mMep eHne CUITbl TOKa U HAIIP SKEHUS.

3aBUCUMOCTh COIPOTHUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOIIA/IU MOTIEPEYHOr 0 CEUEHHS K MaTep haJa.

CwmemaHHO€e COEMHEHUE TP OBOTHUKOB.

[IpsAsmoe wu3MepeHHne »HIEKTPOABMKYIIEH Ccuibl. KopoTkoe 3ambikaHue
rajlbBAHUYECKOT0 3JIEMEHTA M OLIEHKA BHY TP €EHHET'O COTIP OTUBJICHUS.

3aBUCUMOCTb COIIP OTHBJIEHHSI METAJIJIOB OT TEMIIEP ATy PhIL.

[1p 0BOAUMOCTB DJIEKTP OJUTOB.

HckpoBoit paspsa 1 p OBOAMMOCTb BO3Ty Xa.

OHOCTOPOHHSIA P OBOAUMOCTD TUO1A.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomwi

N3yuyeHne cMEeaHHOT O COEUHEHUS P E3UCTOPOB.

W3Mep eHne 37eKTp OABMKYILEH CUIbl HCTOYHUKA TOKAa U €r0 BHYTP €HHETO
COIIP OTUBJICHUSL.

Haobronenwne anextp onmsa.

MexnpeamMeTHble CBSI3H

N3yduenne xypca pusuku 6a30B0oro ypoBHs B 10 KIacce oCymecTBIsIETCs ¢
YU4ETOM COJIEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKH,
OMOIOTHH, XUMHUH, T€OTpa(rH ¥ TEXHOTOTHH.

Meosicnpeomemuvie nonssmus, CBI3aHHbIE C U3YUYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HBIM (akT, rumnote3a, punyeckas BeIWYWHA, 3aKOH,
Teop usi, HAOJI0ICHHE, IKCTIEP UMEHT, MOJIEJIUPOBAHNE, MOIEIb, U3MEP EHUE.

Mamemamuxa: pelieHUEe CHCTEMbl YpaBHEHWH, JHWHEWHas (QyHKIMS,
napabona, runep6oia, uX rpaduKd U CBOMCTBA, TP UTOHOMETpUYECKUEe (yHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TP UTOHOMETPHUYECKOE TOKIECTBO,
BEKTOP bl U UX NP OEKLIMU HA OCH KOOP IMHAT, CIIOKEHHE BEKTOP OB.

buonocus: mexannueckoe ABWKEHUE B KUBOW mpupozae, 1uddy3us, 0cMOc,
TEII000OMEH KUBBIX OPTaHU3MOB (BU/IbI TEIUIONIEP €AaUH, TETLIOBOE PaBHOBECHUE),
AJIEKTP UUECKHUE SIBJICHUS B )KUBOU P UPOJIE.

Xumus: TUCKP €ETHOE CTP OCHUE BELIECTBA, CTP OEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIP HAas Macca, TEIIOBbIE CBOMCTBA TBEP JIBIX TEI, JKUJKOCTEH U T'a30B,



AIIEKTPUYECKUE CBOWCTBA  METAJIOB, OJEKTPOJHUTHYECKAs JJTUCCOIMAIINA,
rajbBaHHKA.

Teoepagpus: BmaxHOCTb BO31yXa, BETP bI, 0aPOMETP, TEP MOMETP.

Texronozcus: ipeoOpa3oBaHUE BIKECHHN C HUCIIOJIb30BAaHHUEM MEXaHH3MOB,
y49€T TpPEHUsT B TEXHHKE, IOIIIMITHAKH, WCIIOJIH30BAaHUE 3aKOHA COX]paHCHUS
UMITyJIbCAa B TEXHHKE (pakera, BOJOMET M JPYTHUE), BHTATEIb BHYTPCHHETO
CropaHwus, ap oBas TypOrHa, OBITOBOM XOJIOIHIBHHK, KOHIAIIMOHED, TEXHOJIOTUH
MOJIYYCHHUS COBPEMEHHBIX MAaTEepPHaJiOB, B TOM WYHCIE HAaHOMAaTepHalloB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3EMJICHUE AJIEKTP OTPUOOPOB,
KCEp OKC, CTp yHHBIH NPHUHTEP,  SJEKTPOHATPEBaTEeNBHBIE TP HOOPHI,
AJICKTP 0OCBETUTEIBHBIC ITP HOOPBI, TATbBAHHUKA.

11 KJIACC

Pa3nen 4. JiekTpoguHAMHUKA

Tema 3. Maznummnoe none. IneKmpoOMaZHUMHAA UHOYKWUS

[TocrostHHBIE MAarHUTHL. B3anMoaeincTBruE NOCTOSIHHBIX MATHUTOB. MarHuTHoe
noJsie. Bektop MarauTHOM MHAYKUMH. [Ip vHIMMN cyriep n03uuu MarHUTHBIX MTOJIEH.
JIluHun MarHuTHOM WHAYKUMHA. KapTuHA JMHUNA MarHUTHOM MHAYKIUHU ITOJIA
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 1noje NpPOBOJHMKA ¢ TOKOM. KapTuHa nuHUN MHAYKIUA
MAarHMTHOTO MOJIS JJIMHHOTO IPSIMOTO NMPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOIO
[P OBOJIHUKA, KATYIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaerictBre np 0BOTHUKOB C
TOKOM.

Cuna Amnepa, e€ MO1yJib M HAIIp aBJICHUE.

Cuna JlopeHiia, €€ MOAyJ1b M HaTlp aBJICHUE. J[BHIKEHUE 3ap SHKEHHOW YaCTHLIBI
B OJTHOP OJTHOM MarHUTHOM nioJie. Pabora cunsl Jloperma.

SBnenue dSIEKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MAarHUTHOU
UHAYKIUW. OJIEKTP OJIBIXKYIAs CWIa WHAYKIUU. 3aKOH 3JEKTPOMAarHUTHOU
uHayKkunu Papajes.

BuxpeBoe anekTpudeckoe mose. DJIEKTPOABMKYINAs CHJIA WHAYKIUU B
1P OBOJHUKE, ABHKYILEMCS OCTYMATEIBHO B OTHOPOJHOM MarHUTHOM MOJIE.

IIpasuio Jlenua.

NHnyKkTMBHOCTB. SIBIIECHME CaMOMHAYKIUHU. OJEKTPOIBWKYINAS CHJIA
CaMOMHIYKLIHH.

DHeprus MarHUTHOTO ITOJIs KATY KU C TOKOM.

DJIEKTP OMarHUTHOE MOJIE.

TexHuyeckne ycTpOMCTBA M INPAKTUYECKOE NPHUMEHEHHUE: TNOCTOSHHBIC
MAarHMThl, 3JEKTPOMArHUTBI, 3JIEKTPOJBUIaTelb, YCKOPUTEIH 3IIEMEHTAPHBIX
YaCTHULl, UHAYKUOHHAS I1€Yb.



Llemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE AIEKTP OHHOI'O MyYKa MarHUTHBIM IOJIEM.

JIMHWY MHY KIIMK MAarHATHOTO TTOJIS.

BzaumoperncTBre 1By X p OBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiibl JIop €HIIa Ha MOHBI SJIEKTP OJIUTA.

SIBiieHurE 3J1IEKTP OMarHUTHO M MHY KITUH.

[IpaBuio Jlenna.

3aBHUCUMOCTh JIEKTP OJIBUXKYILEH CUJIbI UHAYKIMUA OT CKOPOCTU U3MEHEHUSA
MarHUTHOTO IMOTOKA.

SIBneHne caMOMHIY KLIUH.

Yuenuyeckuti sxcnepumenm, 1abopamophvie pabomol

N3ydeHnne MarHuTHOTO MOJISI KATY KU C TOKOM.

UccnenoBanue nelcTBUS NOCTOSIHHOTO MarHUTa Ha p aMKy C TOKOM.

HccnenoBanue iBIECHUS 3IEKTP OMarHUTHOM MH Y KIIUH.

Paszgen 5. KoneOaHus v BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmpoMazZHUMHbIE KOJ1€0aHU A

Konebatenbnass cucrema. CBOOOJHBIE MEXaHUYECKHME  KOJEOaHMs.
I"apmonnueckue konedanus. [lepuon, yacrora, ammuinTya U ¢asza KoaeOaHHI.
[IpyxuHHBIM MagsTHUK. MaTeMaTUYEeCKUN MasATHUK. YPaBHEHUE rap MOHUYECKUX
koJieOanui. [1p eBpaliieHre SHEep THH P ¥ Tap MOHUYECKUX KOJICOaHUSX.

Konebarenpubiii koHTYyp. CBOOOJHBIE 3JEKTPOMATrHUTHBIE KOJi€OaHUS B
uaealbHOM KoJIeOATeNbHOM KOHType. AHAJOTUs MEXAY MEXaHUYECKUMHU MU
AIIEKTP OMAarHUTHBIMU KojeOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs
SHEPTHUH B UJ1€aJIbHOM K0JIe0ATeTbHOM KOHTYPE.

[IpencraBnenue o 3aTyxarouiux KojaedaHusx. BoIHy)KeHHbIE MEXaHUYECKHE
KojeOaHus. Pezonanc. BbIHYK/1€HHBIE 2J1€KTP OMarHUTHBIE KOJIEOaHUSI.

Ilepemennbii TOK. CHHycOMmanbHbIA INEpEMEHHBIM TOK. MoOIHOCTL
IIEpEMEHHOI0 TOKa. AMIUIMTYIHOE M JCHUCTBYIOIIEE 3HAYEHHE CWIBI TOKa WU
HAIIp SKCHUS.

Tpanchopmarop. [Ipou3BoacTBO, mepenaya u MOTP €OJICHHUE TIESKTP MU ECKOU
AHEPTUU. DKOJOTUYECKUE PUCKH TP U MPOU3BOJCTBE 3IEKTp odHepTun. KynbTypa
WCIIOJIb30BaHUS AJIEKTP OIHEPTUHN B TOBCEHEBHOM KU3HU.

TexHuYeCcKrne yCTpOMCTBA M NPAKTHUYECKOE IMPHUMEHECHHE: JJIEKTP MYECKUN
3BOHOK, TEHEp aTOp MEeP EMEHHOT0 TOKA, TMHUM AJIEKTP OTIepenay.

Jlemoncmpayuu

WccnenoBanne mapameTpoB KoJeOATENbHOW CHCTEMBI (IIPY>KUHHBIN WM
MaTEMATUYECKUI MAsTHHK).



Habnronenue 3aTy X aronmx KoJieOaHHi.

HccnenoBaHre CBOKCTB BEIHY KASHHBIX KOJICOAHHM.

Habaronenue pe3onanca.

CB00OOIHBIC AJIEKTP OMAarHUTHBIC KOJICOaHUS.

OcuwiorpaMmsl (3aBUCUMOCTH CUIIBI TOKA W HAIIP SIPKEHUS OT BP EMEHU) JUIA
AJIEKTP OMarHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu moCHenoBaTENbHOM COEIWHEHUH PE3UCTOpa, KaTyILIKH
WHYKTUBHOCTH M KOHJIEHCATOPa.

Mo nenb TUHUM 3JIEKTp OTiepeaaun.

Vuenuueckuti sxcnepumenm, 1abopamopmsvie padbomuwl

WccnenoBanre 3aBUCMMOCTH MEpMO/1a MaTbIX KOJIeOaHUN Ipy3a HA HUTH OT
JUTMHBI HUTU U MacChI TPYy3a.

WccnenoBaHue nep eMEHHOTO TOKA B LIETIM U3 TIOCIIEI0BATENbHO COETUHEHHBIX
KOHJIEHCATOP a, KATYIIKHU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 3J1eKmpoMazHUMHbLE 60TIHbL

MexaHnyeckue BOJIHBI, yciaoBus pacnpocrtpaHeHus. Ilepuon. Cxopocts
pacrpoctpaHeHuss U JJiMHa BoJIHBL. [lomepedHble W TPOAOJbHBIE BOJIHBL
Nurep dhep enius u gudp akius MeXaHUUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DJIEKTP OMarHUTHBIE BOJIHBI. Y CIOBUS U3JIYy4YEHUS 3JIEKTP OMAarHUTHBIX BOJIH.
B3anmuas opuenranus BektopoB E, B, V B anektp omarantHoM BosHe. CBOMCTBA
AJIEKTP OMAarHUTHBIX BOJIH: OTPakKeHUE, P eTOMIICHHE, TTOJIsIpr3atiys, 1udp akims,
uHTep dep eHiust. CKOPOCTh ANEKTP OMAaTHUTHBIX BOJTH.

[Ixana 351eKTp OMarHUTHBIX BOJIH. [Ip UMEHEHHE AeKTp OMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[Tp vHUMIIBI paaUOCBSI3U U TENEBUIEHUS . Pagnonokanus.

DIIeKTp OMarHUTHOE 3arpS3HEHUE OKP Y KAIOIIEH Cp €/TbL.

TexHuyeckne yCTpOWCTBA W TPAaKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUATrHOCTHKA B TEXHHKE W MEAUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBYU-nieup.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHHUE MOTEP €YHBIX U TP OJ0JIbHBIX BOJIH.

Kounebmromeecs Te0 Kak ICTOYHUK 3BYKa.

Habntogenue oTp axeHust ¥ Ip eT0MJICHUSI MEXaHUUECKUX BOJIH.

Hab6mronenue unrep dpep eHuuu u qudp akium MeXaHU4eCKUX BOJTH.

3BYKOBOM p €30HAHC.

Habntonenue cBsi3M TPOMKOCTU 3ByKa M BBICOTHI TOHA C aMIUTUTYJAOU U
4acTOTOM KoJieOaHUM.



HccnenoBaHue CBOKCTB 2IEKTP OMAarHUTHBIX BOJIH: OTPAXKEHUE, ITP €110 MJICHHE,
HOJISTp M3arust, AU aKIHsl, HHTEP Pep CHITHS.

Tema 3. Onmuka

['eomerpuueckass onrtuka. [IpsimonMHENHOE pacnpoCIpaHEHHE CBETa B
onHOpoaHOM cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpaxeHus cBeta. [locTpoenune n3oopakeHunii B
IJIOCKOM 3€p KaJle.

[Ipenomienue cBera. 3aKOHBI I €10MIIEHHUS CBeTa. AOCOTIOTHBIN MOKa3aTeib
npenomiieHus. IlomHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yroja MOJIHOrO
BHYTP EHHETO OTP QXKCHHUS.

Hucnep cust ceera. CiioxHbIi cocTtaB 0enoro csera. L{Ber.

CoOupatonue u p accerBarouiye JInH3bl. ToHkas nuH3a. DOKyCHOE paccTosHUe
Y ONTHUYECKas CUJla TOHKOW JUH3BI. [locTp oenue n3o00p axenuii B coOUp aloux U
pacceuBaromux JiMH3ax. @opmysna TOHKOW JTUH3BI. Y BEIWYEHUE, 1aBAEMOE JIMH3OM.

[Ipenensl np IMEHMMOCTH T€OMETP MYECKOUM ONITHKHU.

BonnoBas onrtuka. Wutepdepenuuss cBera. KorepeHTHble HCTOYHUKU.
VYcnoBuss HaOMIOEHUMS MAaKCUMyMOB M MHUHHMYMOB B HMHTEp (hep CHLIMOHHOM
KapTUHE OT JIBYX CUH(a3HbBIX KOT'€p EHTHBIX HICTOUHUKOB.

Hudpakuuss cera. [JudpakunoHHas pemérka. YcnoBue HaOIIOIEHUS
[JIaBHBIX MAakCUMyMOB IIpM TAJE€HUU MOHOXPOMAaTHYECKOIO CBETa Ha
Iudp aKIHOHHYIO P eIIETKY.

[Tonsipuszanus ceera.

TexHuyeckue YCTpOWCTBA M TNPAKTUYECKOE MNPHUMEHEHUE: OYKH, JIYIa,
doToanmapar, MTpOEKIMOHHBIN ammapar, MHKPOCKOT, TEIECKOI, BOJIOKOHHAS
onTHKa, U(pP aKIUOHHAS P eMIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMosIMHEHOE pacHpOCIpaHEHHEe, OTPAKEHHWE W MNP EIIOMIICHHE CBETA.
OnTtudeckue np uOOpPHI.

[TonHo€e BHYTp €HHEE OTp axkeHue. Mo1esb CBETOBO1A.

UccnenoBanune cBOKWCTB M300paKEHUH B TUH3AX.

Mo ienu MUKp OCKOTIa, TEJIECKOMA.

Hab6mronenne unrep dep eHImm cBeTa.

Hab6nronenne nudp akimu cBera.

Hab6nronenue qucrnep cum cBera.

[Tosrydenue criekTpa ¢ MOMOIIBIO [P U3MBL.

[TonyuyeHue criekTpa ¢ HOMOIIbIO JU(p aKITUOHHOM P EHIETKH.

Hao6ntoaenue nonsipusaiivu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomawi

N3Mep eHne noka3aTesis Ip elOMIICHUS CTEKIIA.



HccnenoBanue cBOMCTB M300pakeHMi B TNH3AX.
Habronenne qucrep cum cBeTa.

Pa3gesn 6. OcHOBBI cClIEIHAIBLHOM TEOPHMH OTHOCHUTEIBLHOCTH
['paHUIIBI NPUMEHUMOCTH KJIaCCHUUECKOM MeXaHUKHU. [locTynaTel cienuaibHON
TEOPUU OTHOCUTEIIbHOCTH: UHBAP HAHTHOCTh MOAYJSI CKOPOCTH CBETA B BAKYYME,
TP MHLIUAT OTHOCUTEIILHOCTH DWHIITENHA.
OTHOCHUTENLHOCTh OJTHOBPEMEHHOCTU. 3aAME/IJICHUE BPEMEHHU U COKp AllICHHUE
JUTAHBIL.
DHepTrus U UMITYJIbC P ENSATUBUCTCKOM YaCTHUIIBI.

CBsA3b MACCBhI C DHEPTHUEN U UMITYJIBCOM P ENATUBUCTCKON YaCTULbI. DHEPTUS
IIOKOS.

Pa3gen 7. KBantoBas pusuka
Tema 1. dnemenmul K6AHM OGO ONMUKU
®oTonsl. Dopmynallnanka cBsizu 3HEpTHUU (DOTOHA C €r0 YACTOTOU. DHEPTHUS
Y UMITyJIbC (POTOHA.
OTtkpsiTue U uccaegoBanue poroddpdexra. OnbiTel A. I'. CToneroBa. 3aKOHbI

doTtoapdexra. YpaBHenue DiiHmTeHa 111 Porosddekra. «KpacHasa rpanuma»
dotorpdekra.

JlaBnenue ceera. OmbiTel I1. H. JIeGenena.

XUMHUYECKOE IEUCTBHUE CBETA.

TexHuueckne yCTpoOWCTBa W MpaKTUYECKOE MpHUMEHEHHEe: (DOTOIIEMEHT,
dboTOAATUYHK, COTHEUHAS OaTapesi, CBETOIUOT.

Jlemoncmpayuu

®doTo3rd(deKT Ha YCTAaHOBKE C IIMHKOBOM IJTACTHHOM.

HccnenoBanue 3akoHOB BHeNTHETO (hoTod(d(PekTa.

CseTouo.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Monenbp atoma Tomcona. OnbiTel Pezep popaa mo paccesHUrO o -4acTHIL
[Inanerapnas moxaenb aroma. lloctrynatel bopa. M3nydeHue u mnoriolieHue
(OTOHOB TIpPH MEpPExXojie aToMa C OJHOIO0 YPOBHS 3HEPTUM Ha Apyrou. Bumpl
cnekTp oB. CIIEKTp yp OBHEN 3HEPTUU aTOMa BOJOPO/1A.

Bonnogeie cBolicTBa uactuil. Bosnel ne bpoiins. KopryckyisipHO-BOIHOBOM
Iy aJIU3M.

CrnoHTaHHOE Y BBIHYKJICHHOE U3JTy YEHHE.

TexHuyeckne yCTpOMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: CIIEKTP aJIbHBIN
aHayu3 (CIEKTP OCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mo nens oneiTa Pesep dopa.
Ornp enenenue IJIMHbBI BOJIHBI J1a3zepa.
Habaronenne nuHeHYaThIX CIIEKTP OB U3 TYUICHHS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamopvie pabomoi
Habmronenne muHeYaToro CrekTpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoaktuBHOCcTH. OmbITH Pe3epdopaa no onpeaeneHnio cocraBa paguoakTUBHOTO
manydenusi.  CBoiictBa  anbda-, Oera-, ramMma-uziaydeHus. BuusHue
PaJIMOaKTUBHOCTH HA )KUBBIE OP TAHU3MBI.
OTtkpriTHE IPOTOHA U HeWTpoHa. HykioHHas mozaens sigpa ['elizenOepra—
NBaneHko. 3apsan sapa. MaccoBoe uucio sapa. M30Torsl.
Anbda-pacnan. DJIEKTpOHHBIH M TO3UTPOHHBIN Oera-pacnan. ['amma-
Y3J1y4Y€eHUe. 3aKOH P aIMOaKTUBHOIO pacnaia.
DHeprus CBSI3U HYKJIOHOB B sifip €. S nep Hble cuiibl. JledekT macchl siapa.
Anepnsbie peakuuu. JleneHne U CUHTES sIEp .
Anepusiii peakrop. TepmosinepHsbiii cunte3. I[IpobieMbl U Tep CHEKTUBbBI
1P HOM SHEP TETUKU. DKOJIOTUUYECKUE ACTIEKTHI A1EP HOU SHEP T€TUKH.
DiieMeHTap Hble YacTUllbl. OTKP bITHE IO3UTPOHA.
MeTto1b1 HaOJMIOEHUS U P ETUCTP ALIMH AJIEMEHTAPHBIX YACTHIL.
dyHaaMEHTaIbHBIC B3aUMOACHCTBUSA. EMMHCTBO M3MIECKOI Kap THHBI MUPA.
TexHuyeckue yCTpONCTBA U MNP aKTUYECKOE P UMEHEHUE: JO3UMETP, Kamepa
BunbscoHna, saepHbIii p eakTop, aTOMHast OomoOa.
Jlemoncmpayuu
CUYETUMK MOHUBUP YIOUMX YaCTHIL.
Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomwl
WccnenoBanue Tp eKoB 4acTull (110 TOTOBBIM (OTOTp ahusim).

Pa3pen 8. DiieMeHTBI aCTPOHOMMH M aCTPOGU3IUKH

DTarnbl pa3BuTUsa acTp oHomMuu. [IpukinagHoe 1 MUpP 0BO33PEHY €CKOE 3HAY CHUE
aCcTp OHOMHUH.

Bun 3Bé3anoro ne6a. CosBe3aus, ApKue 3BE3BI, IUIAHETHI, UX BHIUMOC
JIBYDKECHHE.

CoirtHeunas cucrema.

Connue. CosnHeyHasi akTUBHOCTh. Mcrounuk sHeprun CojHIIA U 3BE3.
3BE37bI, UX OCHOBHBIC XapaKTEPUCTUKH. J[marpamMma «CIeKTpalibHBIA Kilace —
CBETUMOCTE». 3BE3/LI TJIABHOM ITOCIICAOBATEIILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3] TJIABHOW IMOCIEI0BATEILHOCTH. BHYTp eHHee CTpoeHue



3B€371. COBpEMEHHBIE P E/ICTABICHUS O MP OUCXOXKJICHUH U 3BOJoIMU CostHIA U
3BE3/1. DTanbl J)KU3HU 3BE3I.

Muneunsiit [lyte — Hama I'anaktuka. [Tonoxenue u aBmwkenue CoJjiHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapsl. YUEp HbIE IBIPBI B AApax
rajlakTUK.

Bcenennas. Pacmup eane Beenennoit. 3akon Xa606ma. Pazoeranne ramakTuk.
Teopus bospmoro B3peiBa. PennkToBOE N31y4EHHE.

MacmtaOHasi ctpykrypa Beenennoit. MeraranakTuka.

Hep eménnbie nmp 001eMbI aCTPOHOMHH.

Yuenuueckue nabarooenus

Habronennst HeBOOp yKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITHIOTEPHBIX
TP WIOKEHUH JIJIS OTIP €/1eTICHUS ITOJIOKEHUSI HEOeCHBIX 00BbEKTOB Ha KOHKD €THYIO
JaTy: OCHOBHBIE CO3Be311s CeBEp HOTO MOy IAPUS U AP KUE 3BE3IBI.

Hab6mronenus B teneckon Jlynel, maner, Mieunoro [TyTu.

0O0o0marmnee nNOBTOpEHUE

Ponb Qu3uku u acTpoHOMHM B 3IKOHOMMYECKOH, TEXHOJOTHYECKOM,
COIIMAJIbHOM M 3TUYECKOM cpepax MeaTeTbHOCTH YEeTTOBEKA, P OJIb U MECTO (DU3UKH U
aCTpOHOMUH B COBP EMEHHOM HAYyUHOW KapTUHE MUPa, POJb PU3NUECKOIN TEOPUH B
dbopMupoBaHUU p €ACTaBIECHUHN 0 (PU3UYECKON Kap THHE MUP A, MECTO (hU3UYECKOr
KapTUHBI MHpa B OOmeM psAIy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
P €CTABJIEHUH O TP UP OJIE.

MexnpeamMeTHble CBSI3H

N3ydenne xypca pusuku 6a30Boro ypoBHs B 11 Kaacce oCymecTBIsIETCS ¢
YU4ETOM COJIEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMud MaTeMAaTHUKH,
OMOIOTHH, XUMHUH, T€OTpa(prH U TEXHOTOTHH.

Meosicnpeomemuvie nonssmus, CBI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOTO
MMO3HAHMS: SBJICHUE, HAy4YHBIA (paKT, TUMOTe3a, (Pu3mueckas BETWYHMHA, 3aKOH,
TeOp Hsl, HAOJFOAEHHUE, SKCIIEp UMEHT, MO IeJTUP OBAaHUE, MO/IETb, U3MEP CHHE.

Mamemamuka: peEUIEHHWE CHUCTEMbl YpPAaBHEHUW, TPUTOHOMETPHUYECKUE
(byHKIUHM: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TP HTOHOMETPUYECKOE
TOXJI€CTBO, BEKTOPHI U UX MPOEKIMU HA OCHU KOOPJAUHAT, CIIOKEHHUE BEKTOPOB,
MPOMU3BOMHBIE 3JIEMEHTAPHBIX (DYHKIIMNA, MPHU3HAKH TMOJ00HS TpEyTroJTbHUKOB,
OTIp €lIeJICHUE TIOIIAI1 TUTOCKUX (Puryp u oobEma Te.

buonoecus: snexrpuveckue sIBICHUS B KMBOW MPHUPOJIE, KOJeOaTeIbHbIE
JIBUKEHUS B )KUBOW MPUPOJIC, ONTUUECKHUE SIBJICHUS B KUBOU NPHUPOJE, JECHCTBUE
paauanuy Ha >KUBbIE€ OP TAaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPp UCTAJUTMUECKAS CTP YKTypa TBEPABIX
TEJ, MEXaHU3MbI 00Pa30BaHUS KP UCTATIITMYECKOM P EIIETKHU, CIIEKTP aJIbHBIN aHAIM3.



l'eoepaghua: wmarHUTHBIC TIOJNFOCA 3E€MIIM, 3aJIeKd MAarHUTHBIX PV,
doToChEMKA 3eMHOM MTOBEP XHOCTH, TP €CKA3aHNE 3EMIIETP ICCHHI.

Texnonoeus: IWHUM DBIEKTpOIEpenad, TI'E€HEpaTop NEPEMEHHOr0 TOKa,
ANEKTP OJABUTATENIb, MHAYKIIMOHHAS M€4Yb, pajap, paauoNpHUEMHHUK, TEJIEBU30D,
anrenHa, tenedon, CBU-meub, mpoOEKIMOHHBINA amnmapaTt, BOJIOKOHHAS OTTHKA,
cotHeuHas OaTapes.



INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IMTPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpenmera «Dusuka» Ha YpPOBHE CpPEIHEr0 OOMIEro
oOpazoBanus (0a30BbIN yPOBEHB) TOHKHO OOCSCIICUHUTh TOCTHIKEHUE CIICTYFOIINX
JTUIHOCTHBIX, METATIP IMETHBIX M TP €IMETHBIX 00pa30BaTEIbHBIX P €3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE p€3yJIbTaThl OCBOCHUSI yUEOHOTO Mpenmera « DU3UKay JOKHBI
OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTh OOy4YaroIMXcs PYKOBOACTBOBATHCA
c(OpMHUPOBAHHON BHYTPEHHEW NO3MIMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUH, COOTBETCTBYIOIIMX
TP aJAULMOHHBIM LIEHHOCTSIM POCCHIMCKOT0 OOLIECTBa, paCIIUPEHUE KU3HEHHOIO
OIIbITa W OIIbITA ACATENBHOCTH B MPOLECCE Peaan3aluyd OCHOBHBIX HAIIP aBJICHUN
BOCIIUTATEIbHOM AESTEIILHOCTH, B TOM YHUCIIE B YACTH:

1) rpasKIaHCKOro BOCIIUTAHUSA:

cop MUPOBAHHOCTD I'p KJAHCKOH MO3UIIMK 00YJarOIIETOCst KAK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa P OCCUHCKOTO OOIIECTBa;

OPUHIATHE TPAJUIMOHHBIX  OOIIEYENOBEYECKUX T'yMAHUCTHYECKHX M
JEMOKpP aTHYECKHUX [ICHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIILHOCTh B MHTEPECAX TI'PaXKIAHCKOTO
00111ecTBa, y4acTBOBAaTh B CAMOYTIPaBICHUH B 00p a30BaTEIbHON OpTraHU3alliug;

YMEHHE B3aHUMOAEHCTBOBATH C COLIMATbHBIMU HMHCTUTYTAMHU B COOTBETCTBHH C
uX QYHKIMSIMU U HA3HAUCHUEM;

FOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOU AEATEIILHOCTH;

2) IaTPHOTHYECKOT 0 BOCIIUTAHUSA:

c(op MUPOBAHHOCTb POCCUICKOM IpakIaHCKON UEHTUYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH PU3UKU U TEXHUKHU;

3) AyXOBHO-HPAaBCTBEHHOI 0 BOCIIMTAHMS:

c(op MUPOBAHHOCTb HP aBCTBEHHOT'O CO3HAHUS, 3STUYECKOTO TOBEICHUS;

CHOCOOHOCTh OIICHMBAaTh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE P EIICHU,
OPUEHTHUPYSICh HA MOP AJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YUCIIE B
JNESATENbHOCTA YUEHOTO;

OCO3HAHUE TUYHOTO BKJIaJia B IOCTP O€HUE yCTOWYUBOTO Oy IYIIIEro;

4) 3¢TeTH4eCKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUAs ICTETUKY HAYYHOTO TBOPUYECTBA,
P UCYIIETO (PU3MIECKOM HAyKeE;

5) TpyA0BOr0 BOCHIUTAHMS:



UHTEPEC K pa3IudHbIM cepam MpodecCHOHATLHOU NEeATeIbHOCTH, B TOM
YUCIIE CBSA3aHHBIM C (DU3UKON M TEXHUKOMU, yMEHHE COBEP IIATh 0CO3HAHHBIN BHIOOD
Oy my1eii mp oeccuu U p €aIn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHBI,

TOTOBHOCTB M CIIOCOOHOCTh K 00Pa30BaHUIO M cCaMOOOpa30BaHUIO B 001aCTH
(U3MKHU Ha TIP OTS>KEHUH BCEH JKU3HU;

6) 3K0J10rN49ecKOro BOCIUTAHUA:

c(OpMHUPOBAHHOCTh HKOJOTHYECKON KyJIbTYpbl, OCO3HAHHUE TJ100AJIHHOTO
XapakTepa HKOJTOTHUECKUX Mp 00JIeM;

ILUTAHUP OBAHUE U OCYILIECTBIIEHUE AEUCTBUN B OKP YKAIOLIEH CP EAE HA OCHOBE
3HaHUA LIEJIEN YCTOUYUBOTO P a3BUTHS YEJIOBEYECTBA;

paciIupeHre OIbITa JEATEIbHOCTH 3KOJOTHMYECKOW HamnpaBICHHOCTH Ha
OCHOBE UMEIOITUX S 3HaHUH 10 (PU3UKE;

7) IEHHOCTH HAYYHOT O MO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
yPOBHIO pa3BUTHS (PU3UYECKON HAYKU;

OCO3HAaHUE IIEHHOCTM HAy4YHOW MESATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
n3y4eHus: GU3UKH OCYILECTBIISTH TP OEKTHY IO M UCCII€I0BATENbCKY IO € TEIbHOCTh
WHIMBU1YaJIbHO U B TP yTIIIE.

METANPEJIMETHBIE PE3YJIbTATbBI

ITo3HaBaTebHBbIE YHHBEPCAJbHbIE yUeOHbIe el CTBH S
ba3oBbie Jornvyeckue 1eicTBUA:
CaMOCTOSITENIBHO  (OPMYJIMIPOBaTh M aKTyaJW3UpOBaTh TP OOJeMy,
paccMaTpuBaTh €€ BCECTOP OHHE;
OTp eACNATh METU JeATeTLHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHIKEHHS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUHMST B  pacCcMaTpUBAEMBIX
(U3NUECKUX SIBICHUAX
pas3pabarbIBaTh IJIaH PEIICHHS MPOOJIeMBbl ¢ YUETOM aHAIM3a UMCIOIINX CS
MaTep MaJIbHBIX M HeMaTep HaIbHBIX PECYPCOB;
BHOCHUTbH KOP PEKTHUBBI B ICATEIILHOCTD, OIICHUBATh COOTBETCTBHE P €3y IHTATOB
IIEJISIM, OTICHHBATD P UCKH TTOCIIEACTBUIN ACITENLHOCTH;
KOOP IMHAPOBATh M BBITIOTHATH P a0O0TY B YCIIOBHUSAX P €aJIbHOTO, BUP TYaJIbHOTO
1 KOMOHMHHP OBAaHHOT' O B3aUMOJICHCTBUS;
pa3BHUBATh Kp €ATHBHOE MBITIICHHUE ITP ¥ P SIIICHUH YKU3HEHHBIX TP 00JIEM.
ba3oBble ucciaenoBaTebCKHe IeliCTBUSA:
BJIAJICTh HAyYHOH TEPMHUHOJIOTHEH, KITIOYEBBIMU IMOHATHSIMU W METOJIaMH
bu3nyuecKoil HAyKu;
BJIaJICTh HABBIKAMHU YUEOHO-HCCIEI0BATEIbCKON M TIP OCEKTHOM JIEATEILHOCTH
B 00JacTi PU3NKH, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY MOUCKY



METOJIOB pelIeHus 3aaa4 (PU3UIECKOTO COJepKaHUs, TP UMEHEHUIO P a3JIMIHBIX
METO/IOB TIO3HAHUSI;

BJIAJETh BHUIAMH JACSITEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHUSA, €ro
WHTEpIIpEeTallui, MPeoOpa30BaHUI0 U TMPUMEHEHHIO B PAa3JWYHBIX yYeOHBIX
CUTYaIIMsAX, B TOM YHUCIIE TP U CO3TaHUN YIECOHBIX P OCKTOB B 00JIACTH (PU3HUKU;

BBISBJISITh TP UYUHHO-CIIEACTBEHHBIE CBS3M M aKTyaJW3UpOBaTh 3ajady,
BBIJIBUTATh THITOTE3Y €€ p CIIISHUS, HAaXOIUTh apT'yMEHTHI JIJIS JJOKa3aTeIhCTBa CBOMX
YTBEp KJICHUH, 3a/1aBaTh [TapaMeTPhl U Kp UTEP U P CIICHUS;

aHAJM3WPOBATh IMOJYYCHHbIE B XOJ€ PpEHICHUs 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATH UX JIOCTOBEPHOCTD, ITP OTHO3UPOBATH N3MECHEHHE B HOBBIX
yCIIOBUSIX;

CTaBUTh W (HOpMyJIMpoBaTh COOCTBEHHBIE 3a/Jaud B OOpa30BATEIBHOM
JESTSIIbHOCTH, B TOM YHUCIIC TIP U U3y YCHUH (DU3UKU;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATH TP NOOPETEHHBIH OTIBIT;

yMETh TICPEHOCHTh 3HAaHWA 1O (HU3MKe B TMPAKTUIECKYI0 00JacTb
KU3HEICATEITLHOCTH,

yMETh MHTETp NP OBATh 3HAHUS U3 P a3HBIX P AMETHBIX 00J1aCTelH;

BBIJIBUTATh HOBBIC UJICH, TIP €Jj1araTh OPUTHHAIBHBIE ITOIX OJIBI U P CIIICHHUS;

CTaBUTH MP 00JIEMBI ¥ 319U, IOy CKAIOIIIKE aJIbTEPHATUBHBIC P CIIICHHUS.

Pa0ora ¢c undopmanmen:

BJIaJI€Th HABBIKAMU MOTy4eHHsI HHPOPMAIUN GU3HUECKOTO COJIep KAHUS U3
WUCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBIISITh MOUCK, AaHAJM3,
CHCTEMATH3allMI0 U HHTEPIIpeTaIuio HHGOPMAIMU Pa3JUYHBIX BUIOB U (GopM
P €/ICTaBIICHUS;

OIICHUBATH JOCTOBEP HOCTh MH(OP MAIIHH;

WCMOJIb30BaTh CcpenctBa  MHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B PEIICHAH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHU3AIIMOHHBIX
3aJ1a4 ¢ COOF0ACHUEM TpeOOBaHU P TOHOMHUKH, TEXHUKH 0€301TaCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, TPaBOBbIX W ITHYECKUX HOPM, HOPM HH(OPMAIMOHHON
0e30MacHOCTH;

CO371aBaTh TEKCTHl (PM3UYECKOTO COJIEPIKAHUSA B Pa3IMYHBIX (GopmaTrax C
y4ETOM Ha3HAYCHHUS MHPOPMAIIMH H IIEJICBOH ayIUTOPHH, BEIOUPast ONITHMAJIBHYIO
(dopMy mp encTaBICHUS I BU3Y AJIH3AIIHH.

KoMmyHnKaTHUBHBIE yHHBepPcAJIbHbIE yYeOHble 1eiiCTBUS:
OCYLIECTBIIATH O0IIEHNE HAa yP OKaX (PU3UKHU U BO BHEYP OUHOM 1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCBUIKM KOH(MIMKTHBIX CHUTyalldii W  cMAryarh
KOH(DJIUKTHL;
pa3BEPHYTO U JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUSI C HCIOJIb30BaHUEM
S3BIKOBBIX CP€JICTB;



MOHUMAaTh U UCHOJb30BaTh NP CUMYIIECTBA KOMAHAHOW U WHJIUBUY aJIbHON
paboTHI;

BBIOMpATh TEMATUKy M METOJbI COBMECTHBIX ACHCTBHI C Y4E€TOM OOIIMX
VHTEP €ECOB U BO3MOKHOCTEN KaKA0T'0 YIEHA KOJIJIEKTUBA;

NPUHAMATh LEIM COBMECTHOM  JEATEIIBHOCTH, OpPTaHU30BBIBaTh U
KOOPJWUHUPOBATh JICUCTBHUS MO €€ IOCTHKEHUIO: COCTABIIATH IUJIAH JICMCTBUM,
pacnpeneniarb pojiau ¢ Y4€TOM MHEHHH Y4YacTHHUKOB, OOCYXIaTh P e3yJIbTaThl
COBMECTHOM palOThI;

OIIEHUBATh KA4ECTBO CBOET0 BKJIa[a U KaXJ0T0 y4aCTHUKA KOMaH/IbI B OO ITHIA
PE3YJIBTAT O pa3paboTaHHBIM KP UTEPUSIM;

npeajaaraTb HOBbIE MPOEKThI, OLCHUBATh HJAEU C TO3ULIHUH HOBU3HBI,
OP UTMHAJIBHOCTH, IP AKTUYECKOW 3HAUYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUUECKOE IMOBEACHHWE B Pa3JMYHBIX
CUTYaIIUsX, P OSBIISITh TBOPUYECTBO M BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIEe yHUBEpPcaJbHbIE yUYeOHbIe 1eliCTBUS
Camoopranuszanusi:

CaMOCTOSITENIbHO OCYIIECTBIISITh TO3HABATEIbHYIO S TEILHOCTh B 00J1aCTH
GU3MKM W aCTpOHOMUH, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHBIE 3aJa4K;

CaMOCTOATENIBHO COCTABJISAThH IJIaH PEIIEHUS PACYETHBIX M Ka4ECTBEHHBIX
3aJ1a4, IJ1aH BHITIOJIHEHUS P aKTUYECKOM p abOThI ¢ yUETOM UMEIOIIUX CSL P ECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TP €TI0 YTEHHUIA;

JlaBaTh OLICHKY HOBBIM CUTY allUsIM;

pacIupsTh paMKy y4eOHOTO0 Ip eAMeTa Ha OCHOBE IMYHBIX P €ANOYTEHHI;

JenaTth OCO3HAHHBIM BBIOOp, apryMEHTHMpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTH 32 P CIICHUE;

OLIEHUBATH TP HOOPETEHHBI OTIBIT;

COCOOCTBOBATh (POPMHUPOBAHUIO U TMPOSBICHUIO 3pYAULUUU B 0011aCTH
(U3HUKH, TOCTOSTHHO MOBBINIATH CBOI 00p a30BATENLHBIHN U KYJIBTYPHBIN YD OBEHb.

CaMOKOHTPO.Ib, 3MOLMOHAJIbHBIH HHTEJLJICKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTbh KOPPEKTHUBBI B JIESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE P €3YJITATOB LENSIM;

BJIAJeTh HABBIKAMU TIO3HABAaTEIbHOM pediaekcnn Kak  OCO3HaHWs
COBEpIIAEMbIX JCHCTBUH M MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTATOB U
OCHOBaHMI;

WCIOJIL30BaTh MP UEMBI peIISKCHH IJIsI OIICHKH CHUTYaIlH, BHIOOpa BEp HOTO
p ElIeHUS;

YMETh OLICHUBATh PUCKHM M CBOECBPEMEHHO NMPHUHUMATH PEIICHUS IO WX
CHUKEHUIO;



OpUHUMATh MOTUBBI W apTYMEHTHl JAPYTHX MpPU aHaJIu3e pe3yIbTaToB
AeSITeTbHOCTH;

NP MHUMATBh ce0s1, TOHNMAasi CBOM HEOCTATKH U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI M apTYMEHTHl IPYTHX NpPU aHalu3e Pe3yJBTaToOB
e TeNbHOCTH;

NP U3HABATh CBOE MPABO M TP aBO JPYTHX HAa OLITHOKH.

B nip oriecce 1o cTrKEHMS TUIHOCTHBIX P €3YJIbTaTOB OCBOEHUS TP OTPaAMMBI TI0
¢usnke I ypOBHS cpemHero ooOmiero oOpas3oBaHus y  0Oydaromuxcs
COBEp ILIEHCTBY €TCsI AMOIMOHATEHBIN WHTEJICKT, TIp €TI0 JIAT A0
chopMUPOBAHHOCT:

CaMOCO3HaHUS, BKITFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOITMOHAILHOE
COCTOSIHHME, BUJICTh HATIP ABJICHHS P a3BUTHSI COOCTBEHHOM AYMOIIMOHATILHOU CepBI,
OBITH yBEep EHHBIM B ce0€;

CaMOp eryJIMpOBaHusl, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE Ip UHUMATh
OTBETCTBEHHOCTb 32 CBOE TIOBEACHHE, CIIOCOOHOCTh AaJanTHPOBATBCA K
HMOIIMOHATbHBIM U3MEHEHUSIM U TP OSIBIISITh THOKOCTh, OBITH OTKP BITBIM HOBOMY;;

BHYTp €HHEH MOTHUBAIIMH, BKIFOYAIOUIEH CTp eMJIEHHE K JIOCTIKEHHUIO LIEH U
yCcrexy, ONTHUMU3M, WHUIIMATUBHOCTh, YMEHHE ACHCTBOBATH HCXOMAS U3 CBOMX
BO3MOKHOCTEH;

AMMATHH, BKIFOYAIOUIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
ApPYTUX, YYUTHIBaTb €ro NPU OCYIIECTBICHUHA OOLIEHHS, CIOCOOHOCTh K
COUYYBCTBUIO U COTEP KUBAHUIO;

COLIMATHHBIX HABBIKOB, BKITFOUAIOIINX CITOCOOHOCTh BHICTP aUBATh O THOII CHHSI
C JIp YTUMH JTIObMH, 3a00TUTHCS, TIP OSIBIISTH MHTEP €C U Pa3pemaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K koniy 00yuenus B 10 kiacce rnp eIMETHBIE p €3yJIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTpP aXaTh chOP MUPOBAHHOCTD Y 00YUAIOIIUXCS Y MEHHIA:

JEMOHCTPUPOBATh HA MPUMEPax pojab U MecTo (pu3uku B (HopMUpOBAHUH
COBPEMEHHOM HAy4YHOW KapTHHBI MHpa, B Pa3BUTHUHU COBPEMEHHOW TEXHUKUA W
TE€XHOJIOTHM, B P AKTUYECKOU JICSITEIbHOCTH JIOJIEH;

YUYUTHIBATh TPAHUIBI NPUMEHEHHUS W3YYEHHBIX (U3UUYECKHX MOJCNICH:
MaTtepHaibHas TOUKa, MHEep TMaIbHAas CUCTeMa 0TcuéTa, a0COTIOTHO TBEP 10E TEIO,
HJI€aJIbHBIN Ta3, MOJIEIN CTP OCHUS Ta30B, KUJIKOCTEN W TBEPIBIX TEI, TOYCUHBINA
AIEKTP MYECKUH 3ap ST TP U P €1lIeHU U GU3HUECKUX 3a]1a4;

pacno3HaBath (U3NUECKUE ABICHUS (IIPOIIECCH) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOEHUS BELIECTBA U
ANEKTP OAUHAMUKH: pABHOMEPHOE U P aBHOY CKOPEHHOE P AMOJMHENHOE IBUKEHUE,
CBOOOJHOE MaJIeHUE TeJ, JBIKEHUE MO OKP Y >KHOCTH, UHEP LIMsI, B3aUMO/IEHCTBYE
Ten, auddy3us, Op OyHOBCKOE ABUKEHHUE, CTPOEHHUE KUAKOCTEH U TBEPIABIX TEJ,



u3MeHeHue o0bEMa Tell MpU Harp eBaHUU (OXJIAXKEHUH), TEMNIOBOE PaBHOBECHE,
UCHapeHnue, KOHJEHCAalus, IJIABJIEHHE, KpUCTAJUIM3ALMs, KUIIEHUE, BJIAYXKHOCTH
BO3/YyXa, MOBBIIIEHUE JABJICHUA ra3a IPU €ro HarpEeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXYy ITapaMeTPaMU COCTOSIHUSA T'a3a B M30IP OLECCaX, dJEKTP U3alusl Tell,
B3aMMOJICCTBUE 3P A0B;

OTMCHIBATh MEXAHUUYECKOE JIBHKEHHE, HCIOIb3Ys (PU3MUECKUE BEIHYMHBL
KOOpJIMHATA, IyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOpEHHWE, Macca Tela, CHIIa,
VMITYJIbC T€Ja, KHHETUYECKasi SHEPTHUA, MOTEHUNUAIbHAS SHEPTHsI, MEXaHUYECKast
pabora, MexaHMYecKass MOIIHOCTb, TMPHU OIUCAHWU TPaBUIBHO TPAaKTOBATH
(Gu3NUecKuil CMBICIT HCIOJIb3YEMBIX BEIWYWH, MX OOO3HAYCHMS] M €IUHUIIBI,
HaXOJUTh (HOPMYJIbI, CBSI3bIBAIOLIME JAHHYIO0 (PU3UYECKYIO BEIMUMHY C AP YTUMU
BEJIMYHHAMU;

OIMCBHIBATh HM3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBJICHUA,
UCMOJIb3YsSl (PU3MYECKUEe BEIMYMHBI: JlaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHYECKASl SHEPTHUS XaOTHUYECKOTO ABHKEHUS MOJIEKYJ, CP€IHEKBAIpaTUUHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsS 3HEpTHs, padoTa rasa,
KO3((PULIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOrO JBUIaTelNsl; MPU ONUCAHUU
OpaBWIBHO TPAaKTOBaTh (DU3UYECKHM CMBICH HCHOJIb3YEMbBIX BEIMYMH, HX
0003HaUYEHUS U EIUWHHULBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOUIME JAHHYIO
(PM3UUECKYI0 BETUYHHY C JP yTMMHU BEIMYUHAM,

OIIMCBIBATh U3YYECHHBIC AIIEKTP NUECKME CBOMCTBA BEUIECTBA U DIIEKTP NIECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YS (PU3NUECKUE BETUUHMHBI: SJIEKTP MUECKUN 3apsil,
AIEKTP NYECKOE TI0JIE, HANP SHKEHHOCTD M0JIs1, HOTEHLMAJ, pa3HOCTh IOTEHIIUAJIOB,;
OpU ONUCAHUU TPaBWIBHO TPAKTOBaTh (DU3MUYECKUI CMBICI HCIOJIb3YEMBIX
BEIUYMH, UX O0O3HAUEHMS U EAMHMIIbI; yKa3bIlBaTh (HOPMYJbI, CBS3BIBAIOLIME
JaHHY10 GU3UYECKYI0 BETUYMHY C AP yTUMH BeTUIUHAMU;

aHaIM3UPOBaTh (GU3MUECKUE MPOIIECCHl U SBIICHUS, UCIOJIb3YS (PU3NUECKUE
3aKOHBI U TP MHLIMIIBL: 3aKOH BCeMUPHOTO TsaroTenus, I, I u Il 3akonsr HeroTOHA,
3aKOH COXPAHEHUS] MEXAHWYECKOW HHEPTUH, 3aKOH COXPAaHEHWS HMILYJIbCA,
OPUHIMI CYNEPNO3ULHUNA CUJI, TPHUHIMI PABHONPABUS WHEPUAJIbHBIX CUCTEM
OTCU€TA, MOJIEKYIAPHO-KHHETUYECKYI0 TEOPUIO CTPOEHMUS BEUIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KNHETUYECKON YHEPTUU TEIUIOBOTO ABUKEHUS MOJIEKYJI C
a0COJIIOTHOM TeMIiep aTypou, Nep Bl 3aKOH TeP MOJAUHAMUKY, 3aKOH COXP aHEHHs
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, Npu 3TOM pas3iauyaTth CIOBECHYIO
(opMyJIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BhIPAXKEHUE U YCIOBUS (TpaHHUIIBI,
00J1aCTH) P UMEHUMOCTH;

00BSICHATH OCHOBHBIE TP MHIIUIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUUECKUX
YCTp OMCTB; pa3jinyaTh yCI0BUs UX O€30MaCHOI0 UCIOJIb30BaHUs B IOBCEIHEBHOM
KU3HU;

BBITIOJIHATh JKCIEPHUMEHTBHl 10 HUCCIEAOBAHUIO (DU3MUECKUX SIBICHUM U
IIPOLIECCOB C HCIIOJIBb30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHMU, IIPU ITOM



dopMmynupoBath np 00sIeMy/3a1a4uy U TUIIOTE3Y YUeOHOTO IKCIIep UMEHTa, COOMpaTh
YCTaHOBKY M3 MP €1JI0)KEHHOT0 000PYyI0BaHUS, P OBOAUTH OTIBIT U (hOP MYJIUPOBATH
BBIBO/IbI;

OCYULIECTBIIATH P AIMbI€ U KOCBEHHbIE N3Mep €HUs GPU3UYECKUX BEIMYUH, IPU
ATOM BBIOHMpATh ONTHUMAIbHBIM COCOO M3MEPEHUS U HCHOJb30BATh U3BECTHHIE
METObI OLICHKH TTOTP EITHOCTEN U3MEP CHUM;

UCCIIEIOBATh  3aBUCUMOCTH MEXAY (U3UMUECKUMH  BEIUYMHAMHU  C
UCIOJIb30BAaHUEM MPSAMBIX MU3MEPEHUN, MPU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY,
(duKCup OBaTh P €3yAbTAThI OJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMUHH B BUJIE
TaOauI ¥ TpaduKOB, 1e1aTh BHIBOJIBI 110 P €3yJIbTaTaM UCCIEI0BaHMUS;

co0uTr0/1aTh MpaBmiIa 0€30TaCHOTO TPyaa P U TP OBEACHUH UCCIICIOBAHUMA B
paMKax y4uyeOHOTrO JKCIHEpUMEHTa, Y4eOHO-HCCIEAOBATENbCKOW U P OEKTHOM
JESITEIbHOCTH C UCHOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1aOOPATOPHOIO
000p yIOBaHUS;

pelmaTh pacuy€THble 3aJayd C SBHO 3aJaHHOW (PU3MYECKON MOJEINbIO,
UCHOJIb3YS (PU3UYECKUE 3aKOHBI U TP UHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4l
BbIOMpPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUYUHBI U (POPMYJIBL,
HEOOXOIUMBbIE Il €€ pelIeHUs, IPOBOAUTh PACUETHI U OLIEHUBATH P EaIbHOCTh
NOJIy4EHHOI'0 3HaU€HUS (PU3UUECKOM BETUYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTP auBaTh JJOTMYECKH HEITP OTUBOP CUHBYIO
LENOYKY PACCYKICHHM C ONOPOM HAa M3YUYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U
bu3nyeckue sBICHMUS;

UCIOJIb30BaTh MPU PEIICHUN YUeOHBIX 33724 COBPEMEHHbIE MUH(POPMAIIUOHHbIE
TEXHOJIOTUU JJISI TIOUCKA, CTPYKTYpPUPOBAHNUS, UHTEP P €TALlU U TP €I CTABIICHUSA
y4eOHOW W HAy4YHO-TOMYJSIPHONW WHGOPMANWH, TMOJYYSHHOW W3 Pa3JIMIHBIX
HCTOYHUKOB, Kp UTHYECKH AHAJTU3UPOBATH MOJTy4aeMy 10 UH(POP MaIHIO;

P UBOAUTH MPUMEPHI BKJIa/1a POCCUIMCKUX U 3ap YOSKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 0O BSICHEHHUE P OIIECCOB OKPYIKAIOIIETO MUPA, B P A3BUTHE TEX HUKH
1 TEXHOJIOTHH;

MCIOJIb30BaTh TEOP €ETUYECKHE 3HAHUS MO (PU3UKE B MIOBCETHEBHOM YKU3HU JIS
obecrieueHnst G€30MaCHOCTH MpPU OOpaIllEeHUH C MPUOOpaMU U TEXHUYECKUMU
YCTp OMCTBAMM, JIJI COXP aHEHUS 3JJ0POBbs U COOJIIOACHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKP YKAIOLLEU Cp €1I€;

pabotath B Trpynmne C BBINOJHEHUEM pa3IMYHBbIX COIMAIBHBIX P OJIEH,
IUIAHUPOBAaTh palOTy TpyNNbl, PAUUOHAIBHO PpPaclpenensTh OO0sI3aHHOCTH U
IJIAHUP OBATh AESATENBHOCTh B HECTAHIAP THBIX CUTYalUsIX, aJICKBATHO OLICHUBAThH
BKJIaJ] Ka)KJIOT'0 U3 YYACTHUKOB I'P YIIIIBI B P EIIEHUE PACCMATPUBAEMOM P 00JIEMBL.

K koHiy 00yuenus B 11 kiacce rp eIMETHBIE p €3yJIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTP aXaTh C(POP MUPOBAHHOCTD Y 00y HaArOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPax poJib U MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U



TEXHOJIOTUM, B NMPAaKTUYECKOW NEATEIbHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
dbu3nuecko Kap THHBI MUPa;

yYUTHIBATh TPAHUIBI MPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJCNICH:
TOYEUHBIN JIEKTP NUECKUU 3ap s, T4 CBETA, TOUEYHBIN HCTOYHUK CBETA, S/IEpHAS
MOJIETb aTOMa, HyKJIOHHAsl MOJIENh aTOMHOTO f/Ipa MPU peHIeHNH (PU3NIECKUX
3ajad;

pacno3HaBath (U3UUECKUE ABICHUS (IIPOIIECCH) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTP OJJMHAMUKH U KBAHTOBOMW (PU3MKU: SJIEKTP MUECKasi P OBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBHS TOKa, B3aUMOICHCTBUE
MarHUTOB, OJJICKTPOMArHUTHAsT WHIYKIUS, JCWCTBHE MArHUTHOTO TIOJIST Ha
NPOBOJHUK C TOKOM U JABWXKYIIHICA 3apsiji, 3JIEKTpOMarHUTHbIE KOJeOaHus U
BOJIHBI, MPSMOJUHEWHOE pPAacIpOCTPAHEHUE CBETAa, OTPa)KEHHE, IpeIOMIICHIE,
uHTep pepeHuuns, audpakuus W HOOJApU3ALMUs  CBETa, JAUCIEPCHUS CBETa,
doToannekTpuueckuit 3pdext (hortorddexT), cBeToBOE NaBICHNE, BOZHUKHOBEHHE
JMHENYaTOTO CIEKTpa aToMa BOJOpOJia, €CTECTBEHHas UM HCKYCCTBEHHas
PaanO0aKTUBHOCTB;

OTHCHIBATh M3yYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  JAIEKTPUYECKYI0  MPOBOJAMMOCTh  pPa3jIWYHBIX  Cpea) W
AIIEKTP OMATHUTHBIE SIBICHUS (TIPOIIECCHI), MCMOJIb3Ys (PU3MUECKUE BETUYUHBL
AIIEKTP UYECKUH 3apsif], CHiIa TOKa, AJIEKTPUUECKOE HAIIp SIKEHUE, DIIEKTP NUECKOE
COTIP OTUBJIEHHE, PA3HOCTh MMOTEHLIMAJIOB, AJIEKTP OJIBIKYIIIAs Chila, paboTa ToKa,
WHIYKIUS MarHUTHOTO TOJIisI, cuia Awmmepa, cuna JlopeHma, WHIYKTUBHOCTh
KaTyIIKH, YHEPTHS DJIEKTPUYECKOTO M MArHUTHOTO TOJIEeH, MEePHO U YacToTa
KojieOaHuii B KoJieOAaTEIbHOM KOHTYpE, 3apsa] M CHJIa TOKa B TIpOIecce
rapMOHUYECKUX DJJIEKTPOMArHUTHBIX KoJebaHud, (OKyCHOE pPAacCTOSHHE W
ONTHYECKasi cuja JIMH3BI, MPU OMHCAHUHM TMPAaBUIBHO TPAKTOBAaTh (PU3MUECKUN
CMBICJT UCIOJB3yEMBIX BEIIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBATH
(bop MyJIbI, CBI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETUUHHY C IPYTUMHU BETUINHAMUY,

OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOIECCHI, HCIIOJIB3YS
¢u3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, Ep MO MoTypacnana, SHep TUs CBSI3U
ATOMHBIX sIIep, MPH OINUCAHUHM TMPaBUIBHO TPAKTOBATh (DU3MUECKUH CMBICI
UCIIOJIB3yEeMbIX BEIUYHMH, MX O0O3HAUEHUS M EIUHHIBI, YKa3bhIBaTh (OPMYJIbI,
CBSI3BIBAIONIUE JAaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMH BEIUYHMHAMU,
BBIYHCIIATH 3HAUCHNUE PU3NIECKOM BETUUHHBI;

aHaJIM3UPOBaTh (PU3NUECKUE MPOIECCHl U SBJIICHUS, UCNOJIb3Ys (PU3NUECKUe
3aKOHBI U P MHIUIIBL: 3aKOH OMa, 3aKOHBI IOCIE0BATEIBHOTO U TIap aJUTEIbHOIO
COEIUHEHHUsI TPOBOJHUKOB, 3akoH JIkoyns—JIeHna, 3aKOoH 3JEKTPOMArHUTHOM
MHIYKIIUY, 3aKOH TP ASMOJIMHEHHOT0 P aclIpOCTPAHEHHUs CBETa, 3aKOHBI OTP aKEHUs
CBETa, 3aKOHBI MPEIOMIICHHS CBETa, YpaBHeHUe DifHiTelHa 1 hoTodddekra,
3aKOH COXPAaHEHHUs PHEPTUH, 3aKOH COXPaHEHHs UMITyJIbCa, 3aKOH COXPaHEHUs



AIIEKTP MYECKOTO 3apsija, 3aKOH COXPaHEHUs] MACCOBOTO YUCa, MOCTyJ1aThl bopa,
3aKOH PaJuO0aKTUBHOTO pacmaja, Ipy 3TOM pa3jiniaTh CIOBECHYIO (OP MyIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBhIpaKEHHE M YCIOBUS (TpaHUIlbl, 00JaCTH)
P IMEHUMOCTH;

OTIp €7eNSATH HAMIPABI€HUE BEKTOP a MHAY KM MATHUTHOTO TTOJIS TP OBOTHHKA
C TOKOM, CUJibl Amrepa v cuiibl JIop eHia;

CTPOUTh M OIKCHIBATH HM300paKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCHEPUMEHTHl MO HCCIACAOBAHUIO (U3UUECKUX SIBICHUN W
NP OLIECCOB C HCHOJIb30BAHUEM TPSMBIX U KOCBEHHBIX W3MEpPEHUU: MPU 3TOM
dbopmympoBartk rp o0emMy/3aaady U TUIOTe3y YUeOHOT0 SKCIIEp UMEHTa, COOUpaTh
YCTaHOBKY U3 TP €105KEHHOT0 000pYI0BaHMsI, ITP OBOJAUTH OTIBIT U ()OP MYJIUPOBATH
BBIBOJIBI;

OCYILIECTBJISATH NP SIMbI€ U KOCBEHHBIE U3MEP EHUSI PU3UYECKUX BEIMUUH, MPU
ATOM BBIOMpPATh ONTUMAJIBHBIN CIOCOO M3MEPEHUS U UCHOJIb30BaTh U3BECTHBIC
METO/1bl OLIEHKU MOTP EIHOCTEN U3MEp EHUM;

UCCIIEI0BATh 3aBUCHMOCTH (PU3UUECKUX BEIMYKH C UCIOJIb30BaAHUEM MPSIMBIX
U3MEpEHUI: TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJbTaThl
NOJIYYEHHOW 3aBUCHUMOCTU (DPM3MUYECKUX BEIMYHMH B BUAE TaOJMI U T'pa(UKOB,
JIeNIaTh BBIBOJIBI 10 P €3yJIbTaTaM HCCIIeIOBAHMUS;

coOroaTh NMpaBuia 6€30MacHOro Tpy/la Ip U P OBEEHUH UCCIIEI0BAHUN B
paMKax ydeOHOTO SKCIEpUMEHTa, y4eOHO-HCCIIeOBATENIbCKON M P OEKTHON
AESITETbHOCTH C UCIOJIb30BAHUEM HU3MEPUTENbHBIX YCTPONCTB U J1a00paTopHOro
000 yIOBaHUS;

pemars pacu€THpIe 3aJayd C SIBHO 3aJlaHHON (PH3MUECKOW MOIETIBIO,
UCTOJIB3Y S PU3UYECKHE 3aKOHBI U TP MHIIUITBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4uH
BBIOMpAaTh PU3UYECKYIO MOJIENb, BBIACIATh PU3UUECKUE BEIHUUUHBI U (HOPMYIIBI,
HEOOXOAUMBbIE ISl €€ pelIeHHs], TP OBOIUTh PACUETHl U OIICHUBATh P EaTbHOCTH
MOJIYy4€HHOT'0 3HAaYEHUS (PU3UUECKOM BETUYUHBI;

pelIaTh KAYeCTBEHHbIE 3a/1a4H: BHICTP AUBATh JIOTUYECKH HEMP O TUBOPEUMBYIO
LEMOYKY PacCy’XIEeHUI C OMOpOM Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznvecKue SIBICHNUS;

MCIOJIb30BaTh MPU PEUICHNHU Y4eOHBIX 33/1a4 COBpEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUU JJIsS TIOUCKA, CTPYKTYypPUPOBAHUS, UHTEP P €TALIUU U TP €ICTaBIICHUS
y4eOHOM M HAay4HO-NOMYJSPHOW WHGOpPMaLUHU, MOJYYEHHON U3 pa3IuyHbIX
MCTOYHHUKOB, Kp UTUYE€CKH AHAJIM3UPOBATh MOJy4aeMy o UH(PO P MalUIo;

OOBSICHATh TPHHLMUIBI JEHCTBUA MAIIWH, NPUOOPOB U TEXHHYECKUX
YCTp OMCTB, pa3jinyaTh yCIOBUS UX 0€3011aCHOTO UCIOJIb30BaHUs B IOBCEIHEBHOM
KHU3HU;



P UBOJIMTH MIPUMEPHI BKJIA[a POCCUNCKUX U 3aP YOSIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKpPYIKAIOIIET0 MUpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTHH;

WCIOJIb30BaTh TEOP ETUYECKHE 3HAHUS 1O (PU3UKE B MIOBCETHEBHOM YKU3HU IS
oOecricueHHsI 0€30TACHOCTH TIPH OOpaIICHUH ¢ MPUOOpaMH W TEXHUYCCKUMU
YCTp OMCTBAMH, JIJII COXP aHEHHS 3JJOPOBbS M COOJIOACHHSI HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKP Y KAIOIIEH CP €1IE;

paboTrath B TpyNIe C BBIMOJHEHUEM pa3jIMYHBIX COIMAILHBIX P OJICH,
IUTAHUPOBaTh PabOTy TPYMIBI, PaIMOHAIBHO pacHpeaeisTh O00S3aHHOCTH H
IUTAaHUP OBaTh JICITEILHOCTh B HECTAHIap THBIX CUTYaIIMAX, aJICKBATHO OICHUBATH
BKJIaJ] KQ)KJOTO M3 yIaCTHUKOB I'P YIIIIBI B P SIICHUE P acCMaTPHBACMOH I 00JIEMBL.



