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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HM3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YJIbTATHI M0 rojiaM 00yUEHUs;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromniem mupe. [IKoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMNpeAesseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroumxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBIIOJHEHUN UMHU Y4€OHBIX HCCIEA0BaHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0ObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHAa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO IPUPOOTIOIb30BAHMS U SKOJIOTMUECKOI 0€30MacCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSAX O MOPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTAIbHOU JAESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (H3UKM — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M OIEHKHU, OCYUIECTBIISIETCS YYaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OOy4aronMMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paslena Kypca, Tak M MHTETpUPYs 3HAHUS U3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuMkia. B kaOuHere (QuU3MKM HOMKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCSI B COOTBETCTBUU C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHME MJII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE HMX HHTEIVICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrneynBaeTCsl pelieHreM CIeIyIONNX 3a1a4 B

npolecce u3yueHus Kypca GU3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, DSJICKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peELIEHUS PAa3IMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayuHble MeTOIbl MO3HAHUS OKPY>KaIOIIETro
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwkeHHWe. J[BWK€HWE  MaTepuajbHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIE MEPEIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPAIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIICHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY IyTAMH, POWJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uxX AehOpPMAIIHH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHHE HMMITyJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPTUs yIpyro
nedbopmupoBaHHoM — npykuHbl.  [loTeHuuanpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckre yCTpOWCTBA U IMPAKTUUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHHUS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3ydYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCUCTBHUEM CXATOTO BO3JyXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u KoHJeHcamus. Mcnapenue u kuneHue. AOCONOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctambsl. CoBpemeHHble Marepuaibl. [LiaBieHue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenue npu MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IUAIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnaparT, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mMepenune 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannusiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MpUMECHAs MIPOBOJIUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpoTKoe 3aMbIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocylIecTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHUM MarHUTHOM WMHAYyKIUU. KapThHa JWHWKA MarHUTHOU
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
MHOYKUWAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKIMM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (asa xoseOaHUI.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb THHUYU IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBas AUArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEeHNE TOTIEPEUHBIX U TIPOIOJILHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxkxeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJO0H H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. Ler.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON OTITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6monenne natepdepeHinm cBera.

Habmronenune nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



M3mepeHne nokasaTessi NpeJOMIICHHS CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOZYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPIUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
Y UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddexra. YpaBuenue DiHmTeitHa st hoTodddexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Lmanerapnas moxpens aroma. Iloctynmatrel bopa. M3nmydenue wu moriouieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsspHo-BOIHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3iydyeHus. CBoiictBa anbda-, Oera-, raMMa-u3Iy4deHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens sipa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siepHblil peakTop, aToMHast 0oM0a.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOoMUU. [IpuKiIaaHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBbIM KIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CEeBEpHOro MOMyIIapus U IPKUE 3BE3/bL.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUECKON TEOPUHU
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce oCyIecTBIs€TCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOW MPUPOAE, ACHCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPHUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaTr, BOJIOKOHHAs OITHUKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHKEHUE CIIETYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3alliid OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIOMIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHHUE B3aUMOJICCTBOBATH C COIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN M BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
NEeSATEIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyuero pu3n4eckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3Nu4yHbIM cdepaM MmpodhecCHOHATbHON JesTeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLEH CpElle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEIH JEeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIHHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOJIWUTh apryMEHThI I JOKa3aTehCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7ayd B 0O0pa30BaTEIHLHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JI1aCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOU AESITEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M HCIOJb30BATh MPEUMYIECTBA KOMAHJAHOW W MHAWBUILYAJTbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTbh poid C y4€TOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIESITEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOlTUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECSATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaabHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3apsi]l IPU PelIeHnH GU3NUECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
NBIDKEHUE, CBOOOJHOE TMaJeHHWE TeJ, IBWKEHUE TO OKPY)KHOCTH, HHEPIIUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, ITOBHIIICHHE JTABJICHHS Ta3a MMPU €0 HAarPEBaHUU B 3aKPHITOM
COCyZe, CBS3b MEXKIY IapaMeTpaMu COCTOSHHUS Ta3a B HM30MPOIeCccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MYyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KHHETHYeCKas dHEPTrusl, MOTCHIHMAIBbHAS YHEPTrHsa, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONMHUCAHWW TIPABWIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONHCHIBATh H3YYCHHBIC TEIUIOBBIE CBOWCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3ys (DM3MYECKHME BEIWYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpEeaHssa
KMHETHYECKasi SHEPIrHsl XaOTHUECKOTO JBWIKEHUS MOJICKYJI, CpEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCWCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIIWMYWH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OINMKCHIBATh U3YUYCHHBIE IJICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJISA, MTOTEHITHAN, PA3HOCTh IMOTCHIINAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYMHY C APYTUMH BETUIHMHAMM,

aHATM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YS (PU3HUCCKHEC
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYJISIPHO-KMHETHYECCKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbBIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOTIOTHOM TeMIlepaTypol, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AEKTPUUECKOTO 3apsifga, 3akoH KyioHa, TpW 3TOM pa3inyaTh CIOBECHYIO
(GOpMyYITHUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUS (TPAHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MAaCHOTO HCIOJb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (PU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENILCKOW U TMPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKne 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3a7a9u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
IIEMIOYKY PACCYXJCHUU C OMOpON Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOW W HAy4YHO-TIOMYJIAPHON MHGOpPMAINH, MOJYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B MPAKTHUUECKOW NEATEIBbHOCTH JOJIEH, IEIOCTHOCTh M €IMHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sijpa MPHU pEUICHUU (PU3NYECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHAasi WHIYKIWSA, JEHCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (poTod3¢dheKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TMPOBOAMMOCTh  Pa3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
IEKTPUUECKUIN 3apsijl, CUja TOKa, JJICKTPUUECKOE HAMPSIKEHHUE, DIIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Ammepa, cuia JlopeHiia, WHIyKTHBHOCTH
KaTyIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAas CHJIa JIMH3BI, MPHU ONKMCAHWM MPABUILHO TPAKTOBATh (HU3HUCCKHUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
dbopMyTbl, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITUYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOJIB3YS
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATENILHOTO U MapasieibHOTO
COEIMHEHUsI MPOBOAHUKOB, 3aKoH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEeNATh HAMIPABICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paXKEHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI: MpU ITOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOMCTB U J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,



HEOOXOJUMBbIEe NIl €€ PEIIeHUs, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTH
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
LENOYKY pacCyX JE€HUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue sSBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBICHUS y4eOHOW U HAy4YHO-TIONYJISIpHOM MH(pOpMAIUH, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATh MOJIy4aeMyI0 HH(POPMALIUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX O€30MacHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUS B OKPYKaKOIIEH Cpeie;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3JIMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOn POOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmuecTBo yacoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne (undgposbie)
pa3/iesioB U TeM Koutpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoTsI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
®usznKa 1 METOJIbI bu6mmoreka [IOK

11 2

HAay4YHOI'O IMO3HAHUSA

Htoro no pazneny 2

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

Pa3zgen 2. MEXAHUKA

bubmuorexa [JOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Humamika https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXPAHEHHS B 5 1 1 bubnmnoreka [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJIIPHO- bubnuoreka [IOK
3.1 . 9 1
KMHETUYECKOU TEOPUH https://m.edso0o0.ru/7f41bf72
3.9 OCHOBBI 10 1 bubnuorexa [JOK
' TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS 5 1 bubnuorexa [IOK
' BentectBa. Ma3oBble https://m.edso0.ru/7f41bf72

Buanl gesiteILHOCTH
00y4arouuxcs ¢
y4eToM padoueit

NPorpamMmMbl
BOCITUTAHUA

Huckyccus, HanpaBiieHHas
Ha (opMupoBaHue
rpaXkJaHCKOW MO3ULUU
00yJaroIIerocs Kaxk
AKTUBHOTO H
OTBETCTBEHHOTO YICHA
POCCHICKOTO O0IIECTRA;
becena, HanpaBiieHHas Ha
(hopMUpOBaHUE TIPUHATHS
TPaIUITUOHHBIX
00I1e9enoBeYeCcKIX
TYMaHUCTHYECKUX U
JIEMOKPATHIECKUAX
IIEHHOCTEH;

YueOHag 3amaua,
HampaBlIeHHAS Ha
(hopMupOBaHHE TOTOBHOCTH
BECTH COBMECTHYIO
JIeSATEIbHOCTh B MHTEPECax
TPaXTaHCKOTO O0IIECTBa,
y4acTBOBaTh B
CaMOYIPaBJICHUH B
o0Opa3oBaTeIbHOMH
OpraHH3aIlNY;



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

IIEPEXO/bI

Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1
MEKTPOCTATHIA o https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
ANEKTPUYECKUN TOK. bubnnoreka [HOK
4.2 13
Toxu B pa3InyHbIX https://m.edsoo0.ru/7f41bf72
cpenax
Htoro no pazneny 22
O06o06uaromuit ypok o TeMmam )

10 xmacca

IIpoexTHas 3agaua,
HampaBJIeHHas Ha
(hopMupoBaHUE YMEHUS
B3alMOJENCTBOBATH C
COLMANIbHBIMU
HHCTUTYTaMH B
COOTBETCTBHH C UX
hyHKIIHIIMET T
Ha3HauYCHHEM;
Huckyccus, HanpaBlIeHHAs
Ha (OpMUpPOBaHHE
TOTOBHOCTH K
TyMaHUTApHON U
BOJIOHTEPCKOH
JesITEIbHOCTH;
Huckyccus, HanpaBlIeHHAs
Ha (OpMUpPOBAHHE
POCCHUICKOH Tpak1aHCKOU
NACHTHYHOCTH,
MaTPUOTHU3MA;

becena, HanpaBiieHHas Ha
(dhopmupoBanue
[EHHOCTHOT'O OTHOILIEHUS K
TOCYyJapCTBCHHBIM
CUMBOJIaM, TOCTHKEHHUAM
POCCHUICKHX YUEHBIX B
obmact HU3KKHU U
TEXHUKU;

IIpoexTHas 3anaya,
HallpaBJICHHAA Ha
(dhopmupoBanue
HPaBCTBEHHOI'O CO3HAHUA,
3THUYECKOTO TIOBEJCHIS;
IIpoexTHas 3anaya,



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

HampaBJIeHHas Ha
hopmMupoBaHHe
CIOCOOHOCTH OLIEHUBATh
CUTYal{IO ¥ IPUHUMATh
OCO3HAHHBIE PEIICHUS,
OpPHUEHTHUPYSICh Ha
MOpaJIbHO-HPaBCTBEHHBIE
HOPMBI U LICHHOCTH, B TOM
YHcIie B ACATEIbHOCTH
YYEHOTO;

YuebOHag 3amaua,
HanpaBJIeHHAas Ha
(hopMupoBaHUE OCO3HAHUSA
JMYHOTO BKJIaja B
MOCTPOCHUE YCTOMYUBOrO
Oymyrmero;

IIpoexTHas 3anaya,
HallpaBJICHHAA Ha
(dhopmupoBanue
JCTETUYECKOTO OTHOIICHUS
K MUPY, BKJII0Yas ICTETUKY
HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PUZUIECKON
HayKe;

IIpoexTHas 3anaya,
HallpaBJICHHAA Ha
(hopMUpOBaHUE UHTEPECA K
pa3HYHBIM chepam
npodecCHoHaTBEHOM
JACATCIIBHOCTHU, B TOM YHCJIC
CBSI3aHHBIM C (PU3UKOU U
TEXHUKOH, yMEHHE
COBEpIIaTh OCO3HAHHBIN
BBIOOD OyIyIIeit




npodeccuu u
peaIn30BbIBATh
COOCTBEHHBIE KU3HEHHBIE
ILUIaHBI;

IIpoexTHas 3agaya,
HanpaBJIeHHas Ha
(hopMHUPOBaHHE TOTOBHOCTH
1 CIOCOOHOCTH K
00pa3oBaHMIO U
caM000pa3oBaHUIO B
obnactu (U3HKH Ha
NPOTSHKEHUH BCEH JKU3HU;
IIpoexTHas 3anaya,
HampaBJIeHHAas Ha
thopmupoBanue
c(hopMHUPOBaHHOCTH
9KOJIOTHYECKON KYIbTYPHI,
0CO3HaHME III00aTBHOTO
XapakTepa dKOJIOTHYECKUX
pooJiem;

IIpoexTHas 3anaya,
HalipaBJICHHAA Ha
(dhopmupoBanue
IIJIAaHUPOBAHUC U
OCYIIIECTBJIEHUE JIEUCTBUH B
OKpY>Kalolllel cpejie Ha
OCHOBE 3HaHUS LENen
YCTOMUYMBOIO Pa3BUTHSA
YeJI0BEYECTBA;

IIpoexTHas 3anaya,
HallpaBJICHHAA Ha
(dhopmupoBanue
pacuMpeHue ormbITa
JIESTeNbHOCTH




OBIIEE KOJIMYECTBO
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9KOJIOTUYECKOU
HaIPaBIEHHOCTH Ha OCHOBE
HUMEIOIINUXCA 3HAHUM 110
(husuke;

YuebOnas 3amaya,
HalpaBlieHHAas Ha
hopmupoBaHme
MHPOBO33pPEHMUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS PUINIECKON
HayKH;

YuebOHag 3amaya,
HallpaBJICHHAA Ha
(hopMupoBaHUE OCO3HAHUSA
LIEHHOCTH HAy4YHOU
JACATCIBHOCTH, TOTOBHOCTH
B IIpOIIECCe M3YUCHHS
(hM3HMKH OCYIICCTBIIATh
MIPOEKTHYIO U
HCCIICIOBATEIBCKYIO
JICSATEIIbHOCTh
WH/IMBHUTyaJIbHO U B
TpyIIIIE.




11 KITACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposbie)
pa3aesioB U TeEM KonTpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbI
pecypcebl
Pazpen 1. 9JIEKTPOIAUMHAMMUKA
MarnutHoe mone. Bu6 110K
HOJINOTEKA
1.1 11 1
DJICKTPOMATHUTHA 3 https://m.edsoo.ru/7f41c97c
WHIYKIUS
Utoro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexannueckue u
2.1 SIIEKTPOMATHUTHBIE 9 1 Bubmaorexa ITOK
’ P https://m.edsoo.ru/7f41c97c
Koe0anus
Mexannueckue u
2.2 JIEKTPOMATrHUTHEIE 5 1 Bubmaorexa ITOK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubmmoteka [IOK
2.3 O 10 3
frrHka https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBHI CIIEIIHATBHON

but6mmoreka [IOK
3.1 4 1
TEOPUHU https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH
Uroro mo pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA

4.1

DIIeMeHTHI KBAHTOBOM
ONTUKU

6

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Buabl nesiteJibHOCTH
00y4arouUXCcs € y4eTOM
padoueii mporpaMMbl
BOCIUTAHUS

Juckyccus, HalIpaBJeHHAs Ha
(hopMHpOBaHHUE TPAKIAHCKOM
MO3ULIMHU 00yYaIOIEerocs Kak
AKTHUBHOTO U OTBETCTBEHHOT'O
4iieHa POCCUHCKOTO OOIECTBa;
becena, nanpasieHHas Ha
(hopMUpOBaHUE MPUHATHS
TPaAUIINOHHBIX
001I1e9eI0BEYECKUX
TYMaHUCTHYECKUX U
JIEMOKPAaTUIECKHUX IIEHHOCTEH;
YueOHas 3a1a4ya, HalIpaBIeHHAS
Ha (GOpMUPOBAHNE TOTOBHOCTH
BECTU COBMECTHYIO
JIeSATEIIbHOCTh B MHTEpPECcax
Tpa)IaHCKOTO OOIIECTBa,
Y4acTBOBaTh B CAMOYITPABICHUH
B 00pa3oBarenbHON
OpTraHM3aIlNH;

[IpoekTHas 3amauya,
HarpaBlieHHas Ha
(hopMupoOBaHUE YMEHHUS
B3aMMO/ICHCTBOBATH C
COIMATbHBIMU UHCTUTYTaMH B
COOTBETCTBHUHY C UX (HYYHKITUSIMHU
Y Ha3HAYCHUEM;

Juckyccus, HalipaBJeHHas Ha
(hopMHUPOBaHUE TOTOBHOCTH K
TYMAaHUTAPHON U BOJOHTEPCKOM
JIeSITeTIbHOCTH;



https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazgeny

15

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DJIEMEHTBI
5.1 ACTPOHOMHHM U 7 1 bubaunoreka [IOK
| ’ https://m.edsoo.ru/7f41c97c
acTpou3uku
Hroro no paszueny 7

Pasnean 6. OBOBIIAIOIIEE IIOBTOPEHUME

6.1 O6oOmaroree 4 bu6nuoreka [JOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
IToBTOpEHME 3

Jluckyccus, HalipaBJeHHAs Ha
(dhopMupoBaHUE POCCUUCKON
TPaXJIAHCKOM HICHTHYHOCTH,
MaTPUOTH3MA;

becena, nanpasienHas Ha
(hopmupoBaHUE IIEHHOCTHOTO
OTHOIIICHHS K TOCY/IaPCTBEHHBIM
CUMBOJIaM, JIOCTHXKEHHSIM
POCCHIICKHX YUEHBIX B 00JIaCTH
(bM3UKY U TEXHHKW;

IIpoekTHas 3amaya,
HaTfpaBJICHHAs Ha
(hopMUpOBaHUE HPABCTBCHHOTO
CO3HaHUSI, STHIECKOTO
MOBE/ICHHUS,

IIpoexTHas 3anaya,
HalipaBJICHHAA Ha
(hopMHUpPOBaHUE CITOCOOHOCTH
OIICHUBATH CUTyalluIO U
IMpUHUMATb OCO3HAaHHBIC
pelLIEeHNs], OpPUEHTUPYACH HA
MOpaJIbHO-HPaBCTBEHHBIE
HOPMBI U ICHHOCTHU, B TOM YHUCJIC
B JIESITENILHOCTH YUYEHOTO;
VYueOnas 3a1a4a, HarpaBJIeHHAs
Ha (hOPMUPOBAHKUE OCO3HAHUS
JMYHOTO BKJIajia B TOCTPOCHHUE
YCTOWYHMBOTO OYAYIIETO;
IIpoexTHas 3anaua,
HalpaBJICHHAaA Ha
(hopMHpOBaHHUE ACTETHUECKOTO
OTHOIICHUS K MUPY, BKJIFOYast
ACTETHKY HayYHOTO TBOPYECTBA,
npucyuero GU3NIEeCKOn HayKe;
[IpoekTHas 3anauya,
HaTpaBJICHHAs Ha
(hopMupoBaHUE HHTEPECA K
pasauuHBIM chepam



https://m.edsoo.ru/7f41c97c
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mpoheCcCHOHATBHOMN
JIeATEIIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM ¢ (PU3HUKON U
TEXHHUKOW, YMEHUE COBEPIIAThH
OCO3HaHHBIN BEIOOp OymyIIe
MPOQECCHH B PEaTH30BLIBATh
coOCTBEHHBIE )KH3HCHHBIE
TUJTaHEI;

IIpoekTHas 3aiaya,
HampaBlieHHas Ha
(hopMHEpOBaHUE TOTOBHOCTH U
CITOCOOHOCTH K 00pa30BaHUIO H
€caM000Opa30BaHUIO B 00JIACTH
(U3UKK Ha TIPOTSHKEHUH BCel
KU3HH;

IIpoexTHas 3anaya,
HalipaBJICHHAA Ha
¢dopmupoBaHHe
c¢(hopMHUPOBaHHOCTh
3KOJIOTUYECKOU KYJIBTYPHI,
0CO3HaHHE TI00ATHHOTO
XapaxTepa SKOJIOTHUECKUX
npo0iem;

IIpoexTHas 3anaua,
HalpaBJICHHAA Ha
(dhopMUpOBaHUE IJIAHUPOBAHUE U
OCYUIECTBJIEHUE JIEUCTBUM B
OKpY’KalolIeH cpeJie Ha OCHOBE
3HAHUA 1IeJIe yCTOMYUBOIO
Pa3BUTHS YEITOBEYECTBA;
[IpoexTHas 3anaua,
HampaBJieHHas Ha
(hopMHUpOBaHHE pacIInpeHHe
OTIBITA ACATENEHOCTH
9KOJIOTMUYECKON HAIlPaBICHHOCTH
Ha OCHOBE MMEIOIINXCS 3HAaHUI
1o (u3uKe;

VYuebHas 3a1a4a, HarIpaBJIeHHAs




Ha (OpMUPOBAHHUE
MUPOBO33PECHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pasBUTHS GUINUECKON HAYKU;
YuebHas 3amava, HalIpaBiICHHAS
Ha (POPMUPOBAHKUE OCO3HAHUS
LIEHHOCTH HAYy4YHOU
JIeSATSIIBHOCTH, TOTOBHOCTH B
MPOIIECCe U3YUYCHUS (PU3UKH
OCYIIECTBIISTh MIPOCKTHYIO U
UCCIIEI0BATENBCKYIO
JESITeTbHOCTh UHIUBHTYATTBHO U
B TpyIIIIE.

OBILIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME
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Ipuioxenue
OueHouyHbie MPoOLEAYPbI

Pusnka
Knacc 10
Ne [IpoBepsiemoe ymeHue dopma orieHUBaHUS Jlata mpoBeneHus
n/n /nenens
1. JIeMOHCTpHPOBATH HAa MIPUMEPAX POIIb U MECTO (PU3UKU B POPMUPOBAHUH 20. KonTposnbHas padota Nel 10-s Henmens
COBPEMEHHOM Hay4YHOI KapTUHBI MUpPA, B Pa3BUTHUU COBPEMEHHOM TeXHUKH | 10 Teme «KuHemaruka.
Y TEXHOJIOTHM, B TPAKTUYECKON NEATEIIbHOCTH JIFOJEH; Junamuka. 3akoHbI
YUUTHIBATh TPAHUIIBI IPUMEHEHHS U3yUYEeHHBIX (PU3UYECKUX MOJETEH: COXPAHEHHUS B MEXaHUKE)

MaTepuaabHas TOYKa, HHePIHAIbHAS CUCTEMAa OTCUETa, aOCOIIOTHO
TBEPJIOE TEJIO MPH pENICHUU (HU3UMUECCKUX 3a7a4;

pacrno3HaBaTh (pU3NUIECKHEC SBJICHUS (TIPOIECCHI) U OOBSACHATH X HA OCHOBE
3aKOHOB MEXAHUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE
JBIKEHUE, CBOOOTHOE TaICHHE TEl, IBHKEHHUE TI0 OKPY>KHOCTH, HHEPITHS,
B3aMMOJCHCTBHE TEIT;

OTHCHIBATh MEXaHUYECKOE ABIKEHUE, UCTIONB3Ys (PU3NUECKIE BETUIHHBIL:
KOOpJMHATA, MyTh, IEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJa,
HMMITYJIbC TEJIA, KHHETUYECKAsl DHEPT U, IOTEHIUAJIbHAS DHEPI U,
MexXaHu4ecKas padoTa, MeXaHWYeCKas MOITHOCTh; MIPHU OMUCAHUN
MPaBHJIBHO TPAKTOBATh PU3NYECKUI CMBICI UCMIONIb3YEMbIX BETMUUH, HX
0003HAYCHUSI U €TMHUILIBI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BETHUUHY C APYTUMU BETUYUHAMU;

aHATM3UPOBAThH (HU3UIECKUE TTPOIIECCHI U SIBJICHUS, UCTIOJIB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BCEMUPHOTO TArotenus, I, I u 111 3akoHbI
HproToHa, 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPTUH, 3aKOH COXPAHEHUS
HMMITYJIbCA, IPUHLHUII CYTIEPIIO3ULIAN CUJL, IIPUHIUIT PABHOIIPABUS
WHEPIHUATBHBIX CUCTEM OTCYETA, TPU ATOM Pa3JINYaTh CIIOBECHYIO




(GOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOEe BBIPAKEHHE U YCIIOBUS
(rpanuLbl, 00J1ACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIUIIBI AEHCTBHSI MAIIKH, IPHOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3NyuaTh YCIOBHS UX O€3011acCHOTO
UCIOJIb30BAaHUS B [IOBCEIHEBHON XKU3HH;

pemaTh pacyéTHbIE 3aJ]a4 C IBHO 33/IaHHON (PU3NUECKOI MOJIENbIO,
UCHOJb3YA (PU3NYECKHE 3aKOHBI M IPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJ]auu BBIOMPATh (PU3HUECKYIO MOJICINb, BBIIACIATH (PHU3UUECKUE BETUUUHBI
1 GopMyIIbl, HeOOXOAUMBIE AJIs €€ PEeLeHUs, IPOBOJUTh PACUEThI U
OLIEHUBATh PEATLHOCTDH MOTYYECHHOTO 3HAUCHUS (PU3MUECKON BEINYHHEI,
pelaTh KaueCTBEHHBIE 3a]aui: BBICTPAUBATh JIOTMUECKU
HEMPOTHUBOPEUHBYIO IETIOUKY PACCYKIECHHUH C OMOPO HA U3YUECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (prU3HYECKHE SBICHHUS.

JIeMOHCTpHPOBATH HA MIPUMEPAX POIIb U MECTO (PU3UKU B POPMUPOBAHUH
COBPEMEHHOW Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOMN TEXHUKU
U TEXHOJIOTHUM, B IPAKTUYECKOU IEATEIbHOCTH JIFOCH;

YUUTBIBATh IPAHUIBI IPUMEHEHUS U3yUYCHHBIX (PU3NUECKUX MOJIEICH:
UJealbHbIN ra3, MOJIENIH CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TEN MpU
pemeHny (PU3NYECKHX 3a/1a4;

pacrno3HaBaTh QpU3nYecKue siBIeHUs (IPOLECChl) U OOBICHATh UX Ha OCHOBE
MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH CTPOECHHUs BellecTBa: TUPPy3us,
OpOYHOBCKOE JIBU’KEHUE, CTPOECHHUE )KUJIKOCTEH U TBEPABIX TEN, U3MEHEHNE
00bEMa TeJI PU HarpeBaHUM (OXJIAXKIEHUH ), TETUIOBOE PAaBHOBECHE,
ucnapeHue, KOHIeH calus, MIaBjieHne, KpUCTaJIN3alus, KUIeHue,
BJIQ)KHOCTB BO3/1yXa, OBBILIECHUE JABJICHMS ra3a IIPU €ro HarpeBaHUuU B
3aKpBITOM COCYJE, CBA3b MEK/Y ITapaMeTpaMH COCTOSIHUSI ra3a B
U30IIpoLECcCax;

OIMCHIBATh U3yUEHHBIE TEIUIOBbIE CBOMCTBA TeJl U TEIJIOBbIE SIBJICHMUS,
UCTOJB3YA (PU3NYECKHE BEJIMYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CpeaHss
KMHETUYECKasi JHEPIHsl XaOTUYECKOTO IBUYKEHUSI MOJIEKYJI,
CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSIS SHEPTHsI, paboTa ra3za, KodOPHUITMEHT M0JIe3HOTO IeHCTBHS
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TEIUIOBOIO JABUraTessl; IPU ONMCAHUY NIPABHIIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI UCIIOJIb3YyEMbIX BEJIMYMH, UX 0003HAYEHUSI U €UHMIIbI, HAXOIUTh
(bopMyJIbl, CBA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMHU
BEJIMYMHAM;

aHAJIM3UPOBaTh (PU3MUYECKHE ITPOLIECCHI U SIBJICHUS, UCIIOJb3Ys (pusnueckue
3aKOHBI U IPUHLUIIBL: MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, Fa30BbIC 3aKOHBI, CBSI3b CPEIHEN KHHETUYECKON SHEPIUH
TETJIOBOTO IBYKEHHS MOJIEKYJI C aOCOJIFOTHOM TEMITEpaTypOid, IEPBbIi
3aKOH TEPMOJAMHAMUKU IPU 3TOM Pa3JIn4aTh CIOBECHYIO (POPMYIINPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 001acTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TTPUHIUIIBI ICHCTBHSI MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3InyaTh YCIOBHs UX O€3011aCHOIO
HCIIOJIb30BAaHUs B [IOBCETHEBHOW JKU3HU;

pemaTh pacuéTHbIE 3aa4u C SIBHO 3a/laHHON (PU3NYECKOI MOIeNbIo,
UCTONB3YA (PU3NYECKHE 3aKOHBI M IPHHLIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJjauu BBIOMpaTh (PU3MUECKYIO MOJIEIIb, BBIAEIATh (PU3MUECKUE BETMUNHBI
1 (hopMyJIbl, HEOOXOIUMBIE IS €€ pelleHUs], TPOBOIUTH PACUETHI U
OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HaUeHHs (PU3MUECKON BEINYHHBI,
peniaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JIOTUYECKU
HENPOTUBOPEUYUBYIO LIETIOYKY PACCYKACHUHN C ONIOPOU HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBJICHUS

JIeMOHCTpHUPOBATH Ha MIPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTHUUYECKOH EATEIbHOCTH JIFOIEN;

YUYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJEIIEH:
TOUYEYHBIN JIEKTPUUECKUI 3aps PU pelieHUH HU3NUYECKUX 3a/]1a4;
pacrno3HaBaTh QpU3ndecKue siBIeHUs (TIPOIECChl) U OOBACHATh UX Ha OCHOBE
JIEKTPU3ALUU TeJl, B3aUMOAECHCTBHE 3aps0B;

OTHCHIBATh U3yUYEHHBIE AIEKTPUYECKUE CBOWCTBA BELIECTBA U
AJIEKTPUUECKUE ABJICHUS (IIPOLIECCHI), UCTIOB3YsI (PU3NYECKHE BETMUUHBIL:
ANEKTPUYECKUH 3apsil, SJIEKTPUUECKOE T0JIe, HAPsLDKEHHOCTD MOJIs,
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MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; IPU ONMCAHUN [TPABUIILHO TPAKTOBATh
(U3HYECKUN CMBICI HCIIOJIb3yEeMbIX BETUYHH, UX 0003HAYCHHUS U CMHHIIBI;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUYHHY C
JIPYTUMU BEJTMYUHAMU;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHI U ABIICHUS, UCTIONb3Ysl (PU3NUECKHe
3aKOHBI U IPUHIIMIIBL: 3aKOH COXPAHEHUs AIEKTPUUECKOI0 3apsa, 3aKOH
Kynona, npu 3TOM paznnyarh CJI0BECHYIO (HOPMYIHPOBKY 3aKOHA, €r0
MaTeMaTHYeCKOE BBIPAKECHUE U YCIIOBHS (TPaHHIIbI, 00IaCTH )
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPHHIIUITBI ICHCTBUS MAIlIUH, TPUOOPOB H
TEXHUYECKHUX YCTPOUCTB; pa3inyaTh YCIOBHS UX 0€30MacHOTO
HCI0JIb30BaHUs B TOBCEIHEBHOM JKU3HH;

peuiath pacyéTHbIC 3a7a41 C IBHO 33/1aHHON (PM3UYECKOM MOJIETIBIO,
UCTONB3YA (PU3NYECKHE 3aKOHBI M IPHHLIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4¥ BHIOMPATH GU3UUYECKYIO MOJIEIb, BBIICIATh (PU3NUECKUE BEITUYMHBI
1 GOpMYIIBI, HEOOXOAUMBIE JJIs €€ PEIICHHS, IPOBOJUTH PACYETHI U
OLICHHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUs (PU3NUECKON BEITHYMHBI,
pelaTh KayeCTBEHHbIE 3aJJa4l: BHICTPAUBATh JTOTMYECKH
HENPOTUBOPEUYUBYIO LIETIOUKY PACCYKIECHUN C ONIOPOI Ha N3Y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SIBJICHUS.




Knacc 11

Ne [IpoBepsemoe ymenue dopma OLICHUBaHUSA [ara npoBeneHus
n/a /Heneis
1. JIeMOHCTpHUPOBATH HA MMPUMEPAX POIIb K MECTO (PU3UKU B OPMHUPOBAHUH 11. KonTponsHas padora Nel 6-s1 Henens

COBPEMEHHOU HAYyYHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOU JIEATEIBHOCTH JIOJIEH, LIEJIOCTHOCTh U €IMHCTBO
(bu3nuecKoil KapTUHBI MUPA;

pacmno3HaBaTh (pU3NUIECKHE SBICHUS (TIPOIECCHI) U OOBSACHATH X HA OCHOBE
3aKOHOB DJIEKTPOJIMHAMUKU U KBAHTOBOM (DU3MKHU: MAarHUTHOE JEHCTBUS TOKA,
B3aUMO/ICHICTBHE MAarHUTOB, SJIEKTPOMArHUTHAsI UHAYKIUS, ACHCTBUE
MarHUTHOTO IOJI HAa MPOBOJIHUK C TOKOM M JIBWXKYIIUICS 3apsil;

OMHCHIBATh N3YYCHHBIC CBOMCTBA BEIIECTBA (AJIEKTPUUECKUE) U
ANEKTPOMATrHUTHBIE SIBIIEHUS (TPOLIECCHI), UCTIONIB3YS (HU3UUYECKUE BETUUNHBI:
BJIEKTPUYECKUM 3apsl, CUJIa TOKA, SJIEKTPUUECKOE HAINPSIKEHUE,
AIEKTPUUYECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOABIKYLIAS
cuia, paboTa TOKa, MHAYKIIMS MarHUTHOTO T0JIsA, cujla Amnepa, cuia
JlopeHla, MHIYKTUBHOCTb KATYLIKU, SHEPTUSI JEKTPUUECKOTO U MArHUTHOTO
TMIOJIeH, PU OTMMCAHUU MPABHIIBHO TPAKTOBATh (DU3UUECKUNA CMBICIT
WCIOJIb3YEMBIX BEIMYUH, NX 0003HAUYCHUS U €MHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETUYMHY C JPYTUMHU BETUUMHAMU;
aHAIIM3UPOBATh (PU3NYECKHUE MPOIIECCHI U SABICHUS, UCTIONB3YsI (PU3NIECKIe
3aKOHBI U IPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCTIEI0BATEILHOTO U
MapajieJIbHOTO COeIMHEHUS] IPOBOJHUKOB, 3aK0H J[>koynsa—Jlenna, 3akon
AJIEKTPOMArHUTHON MHIYKIIMH, IIPH 3TOM Pa3IndaTh CIOBECHYIO
(hOopMyIHUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBHS
(rpanu1Ibl, 00JIACTH) TPUMEHUMOCTH;

ONpeeATh HAallpaBJIECHUE BEKTOPa MHAYKIIUM MAarHUTHOTO MOJIsl TPOBOIHUKA
C TOKOM, cuiibl Ammiepa u cuiiel JIoperria;

pemarh pacu€THhIC 33]]a41 C SIBHO 33IaHHON (PM3UYECKOM MOJIETIBIO,
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DNeKTpoOMarHuTHas
VHTYKITUS




UCIOJB3Ys (PM3MUYECKUEe 3aKOHBI U TPUHIIUIIBI, HA OCHOBE aHAIN3a yCIOBUS
3aJla4u¥ BRIOMPATh (U3HUYECKYIO MOJICIb, BBIICTATh PUINICCKUE BEIIMIMHBI U
(bopMyIibl, HEOOXOIUMBIE ISl €€ PellieHus], POBOJUTh PACYETHI U OLIECHUBATH
PEATBHOCTH MOTYYSHHOTO 3HAYCHUS (PU3NICCKONM BETUIHHEI;

peliaTh KayeCTBEHHbBIE 3a/Ja4l: BHICTPAUBATh JIOTMUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHI C OMOPON HA U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U
dbusnyecKue sIBJICHHUS.

JleMOHCTpHUpOBATh HA IPUMEPaAX POJIb U MECTO PU3UKH B (POPMHUPOBAHUH
COBPEMEHHOU HAYYHOI KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKON JIEATEIIbHOCTH JIKOJIEH, ETOCTHOCTD U €IMHCTBO
(bU3UYECKOI KapTUHBI MHUPA;

pacmno3HaBaTh (pU3NUIECKHEC SBICHUS (TIPOIECCHI) U OOBSACHATH X HA OCHOBE
3aKOHOB 2JICKTPOJMHAMUKH: JIEKTPOMArHUTHbIC KOJICOAHUSI U BOJIHBI;
OIHMCHIBATH 3JICKTPOMATHUTHEIE SIBJICHHS (ITPOIECCHI), UCIIONIB3YS (pr3mdecKue
BEJIMYMHBI: JICKTPUUECKUH 3apsijl, CHJIa TOKA, JICKTPUUECKOE HAIIPSIKEHUE,
3JIEKTPUYECKOE COPOTUBIIEHHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABUKYIIIAS
cuiia, paboTa ToKa, UHIAYKTUBHOCTh KAaTYIIKH, SHEPTUS JIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, TIEPUO/T U YacTOTa KoJeOaHu# B KOJIeOaTeTbHOM KOHTYPE,
3aps/l ¥ cuja TOKa B IMPOLECCe TAPMOHUYECKHUX AIEKTPOMATHUTHBIX
KoJIeOaHUH, MPU ONMUCAHUU TTPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICT
WCIOJIb3YEMBIX BEIMYUH, NX 0003HAUYCHUS U €MHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BETUYMHAMU;
ONUCHIBATh U3YUEHHbIE KBAHTOBBIE SIBICHUS U MPOLECCHI, UCTIOIb3YS
aHATM3UPOBAThH (PU3UUECKUE TTPOLIECCHI U SIBJICHUS, UCTIOJIb3Ys (PU3HUECKUE
3aKOHBI U IPUHLUIIBL: 3aKOH OMa, 3aKOHBI OCIEI0BATENBHOIO U
MapayIeIbHOIO COEIMHEHUS MPOBOIHUKOB, 3aKOH [[xoyisa—JIeHia, 3akoH
3JE€KTPOMArHUTHOM MHIYKIUH, IPU 3TOM PA3INYaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €0 MaTEeMAaTHYECKOE BHIPAKEHUE U YCIIOBUS
(TpaHHIIBI, 00JIACTH) MPUMEHUMOCTH;

peraTh pacu€THbIE 3a7[a4M C SBHO 3aJaHHON (PU3NUYECKON MOJIEIbIO,
UCTONB3Ys (PM3HUECKUEe 3aKOHBI U TIPUHIIMITEI, HA OCHOBE aHAlIN3a yCIOBUS
3a/1a4u BEIOMPATHh (PU3UUECKYIO MOJIENb, BBIICTSATh (DU3NICCKHE BETUUUHBI U
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(dbopMyIibl, HEOOXOIUMBIE TSl €€ PelleHus], IPOBOIUThH PACUYETHI U OLIECHUBATh
PEATBHOCTH MOTYYSHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI;

peliaTh KayeCTBEHHbBIE 3aJa4l: BHICTPAUBATh JIOTMUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHI C OMOPON HA U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U
busnyecKue sIBJICHHUSL.

JleMOHCTpHUPOBATh HA IPUMEPAX POIb U MECTO PU3UKH B POPMHUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHUM, B TPAKTUYECKON AEATEIIbHOCTH JIFOJEH, ETOCTHOCTh U €IMHCTBO
(bu3nuecKoil KapTUHBI MUPA;

VYHUTHIBATH TPAHUIIBI IPUMEHEHUS N3YYCHHBIX (PU3HUECKUX MOCIICH: JIyd
CBETa, TOUCYHBI UCTOYHHUK CBETA, A/IEPHASI MOJEIb aTOMa, HYKJIOHHAs
MOJIeTTb ATOMHOTO sIJIpa MPH pelieHu: (PU3NIESCKHUX 3a7ad;

pacrno3HaBaTh GpU3nUecKue sBiIeHus (TIPOIecChl) U OOBACHATH UX HA OCHOBE
3aKOHOB JICKTPOJIMHAMUKH U KBAHTOBOW (DM3UKU: IPSIMOTHHEHHOE
pacrnpocTpaHeHHE CBETa, OTpaKeHUE, IpeJIoMIIeHIEe, HHTep(epeHIus,
TUQPAKIS U ITOJISIPU3AINS CBETA, TUCIIEPCUS CBETa, (OTOITEKTPUICCKHIA
addext (boTodrddekr), cBeTOBOE 1aBlIeHHE, BOSHUKHOBEHHUE JTUHEHYATOTO
CIIEKTpa aTOMa BOJOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PAIMOAKTUBHOCTD;
OTMCHIBATh U3yUEHHBIE CBOICTBA BEIIECTBA (ONTHUYECKHE) U
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (U3HUSCKUE BEITMUNHBI:
(hOKyCHOE pacCTOSIHUE U ONITUYECKAsl CHJIA JIMH3BI, IPU OMMCAHUN TTPABUIBHO
TPAKTOBATh (PU3UICCKUI CMBICI UCTIOIB3YEMBIX BEJIMUUH, HX 0003HAUYCHUS U
€IMHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UIECKYIO
BEJIMYHHY C IPYTHUMH BEJIMIMHAMH,

OTMCHIBATh U3yUEHHBIC KBAHTOBBIE SBIICHUS U MPOIIECCHI, UCIONb3YS
(u3HYecCKre BETMYNHBI: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JIJTTHA BOJTHBI U
4acToTa CBETa, DHEPIHs U UMITYJIbC (DOTOHA, TIEPUOJI TTONTypachaaa, YHEPrus
CBSI3M ATOMHBIX sIJIep, TP OMMCAHUH MMPABUIIBHO TPAKTOBATh (hM3HUSCKUIN
CMBICJ HCTIOJIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €IUHUIIBI, YKA3bIBATh
(hOopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYIO BEJTMUHUHY C IPYTHMH
BEJTMYMHAMU, BBIYUCIATH 3HaAUYCHUE (PU3NIECKON BETUUHHBI;

aHATM3MPOBATh (PU3NICCKHUE MPOIIECCHI M SIBJICHUS, HCIIONIB3Ysl (PH3UIecKue
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3aKOHBI U IPUHLIUIIBL: 3aKOH MPSIMOJIMHENHOI0 pacIpOCTPAHEHUS CBETA,
3aKOHBI OTPA)KEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, ypABHEHUE
OnHiTeiiHa 11 porodddexra, 3aKOH COXpaHEHHs. FHEPTUHU, 3aKOH
COXPAHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUUECKOI0 3apsa, 3aKOH
COXpaHEeHHs MaccoBOI0 YHca, OCTyaTsl bopa, 3aK0H painoaKTHBHOTO
pacmaja, Ipy 3TOM pa3inyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0
MaTEeMaTH4eCKO€E BBIPAXKEHUE U YCIOBUS (IpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;
CTPOUTH M OTMHCHIBATh N300paKEHHE, CO3JaBAEMOE IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH3011;

pelarh pacyéTHbIE 3a]Ja4 C IBHO 331aHHON (PM3NYECKON MOJIETIBIO,
UCNOJb3YA (PU3NYECKHE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJjauu BBIOMPATh (PU3HUECKYIO MOJIENb, BBIICIATH (PU3NIECKUE BETMIUHBI U
(bopMyIbl, HEOOXOAUMBIE ISl €€ PelleHHs], IPOBOIUTH PacUEThl U OLIEHUBATh
PeaTbHOCTh MOIYYEHHOTO 3HAYeHUST (PU3UUECKON BETMYMHEI;

pelaTh KaueCTBEHHBIE 3ajauy: BBICTPAUBATh JJOIMUECKH HEITPOTUBOPEUUBYIO
LIENIOYKY PACCYKJEHUI C ONIOPOM Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
¢duznyeckue sIBIeHUs.

JleMOoHCTpHUpOBaTh Ha IPUMEPaX POJIb U MECTO PU3UKU B (POPMHUPOBAHUH
COBPEMEHHOW Hay4YHOH KapTUHBI MUpA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJIEH, IEIOCTHOCTh U €IMHCTBO
¢bu3nveckoil KapTUHBI MUPA;

pacrno3HaBaTh (pU3nUYEcKHe sIBJIeHUS (TIPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB JEKTPOJMHAMUKU U KBAaHTOBOW (DPU3UKHU.
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