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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpPOBHS Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBAHUU K pe3yibTaTraM
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON mporpaMmmsbl, mnpencraBieHHbIXx B OI'OC
COO, a Takxe ¢ yuy€toMm (enepanbHOl pabouel MporpamMmbl BOCIIMTAHUS U
KOHIEMNIMK TpernojaBaHusi ydyeOHoro mpeamera «@Pusuka» B 00pa30BaTEIbHBIX
Opra”Hu3ausIX Poccuniickon denepanun, peANU3YIOIIUX OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 1O (pU3MKE HaIpaBieHO Ha (HOpMHpOBaHHE
€CTECTBEHHO-HAYyYyHOM KapTuHbl Mupa oOyvatonuxcs 10-11 xkmaccoB mpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm ®I'OC COO k
IUTAHUPYEMBIM JIHYHOCTHBIM, TPEAMETHBIM U METANpeAMETHBIM pe3yiabTaTam
oOyueHHus, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTh peaIM3alui MEXIPEIMETHBIX
CBsA3eM (DM3HKM C EeCTECTBEHHO-HAyYHbIMU Y4YEOHbIMU mpeameTamu. B Heil
ONPENENSAIOTCA OCHOBHBIE LIEJIM WM3Y4YeHUs1 (PU3UKH HA YPOBHE CpPEIHEro OOILIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00YUYEHUS;

e cozepkaHue yueOHoro npenmMera «du3uka» no rogam o0ydeHusl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyHas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpysxaroriem Mupe. [IKkombHbIN Kypc GU3HKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB, OCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBICHUW, H3YyYaeMbIX XUMHUEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueit u actpoHomuen. Vcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHUM  OMNpenensieT XapakTep U pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TMOJIy4YeHHUS HOBBIX MAaTepHalioB C 3aJaHHBIMU CBONCTBAMU U JIPYTHUX.
N3yuyenne ¢GU3MKKM BHOCUT OCHOBHOM BKJaA B (OPMUPOBAHHME €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa 0O0ydarouuxcs, B (OpMUPOBAHUE YMEHHI MPUMEHSTH
HAyYHBI METOJ1 TO3HAHUSI PU BBIMOJHEHUH UMH Y4€OHBIX UCCIICJOBAHUM.

B ocHoBy kypca ¢Gusukud s YpOBHSI CpeIHEro o0mero oOpa3oBaHUs
NOJIOKEH pAl UACH, KOTOpblE MOXHO paccMaTpuBaTh KaKk MPUHIMIBI €ro
OCTPOEHHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypcC SIBIISIETCS JIOTHUECKHU
3aBepUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3leioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKH.

Hoes ecenepanusayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (QHU3UKU
o0beMHEH BOKpYr (¢u3nueckux Teopui. Bemymmm B Kypce sBisercs
(dopMupoBaHrE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
noJie.

Hoes cymanumapusayuu. EE peanuszanus mnpeamnonaracT HCIOIb30BAHUE
TYMaHUTapPHOTO TOTEHIMana (pU3Mueckod HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uKku Cc  pa3BUTHEM OOIIECTBA, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUECKUMU TIpOoOIeMamMHu.

Hoes npuknaonou HanpasrennHocmu. Kypc ¢Gu3Mkm —mpeanoniaraet
3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHHUYECKHX W TEXHOJOTHYECKHX MPHIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonoeuzayuu peammsyercss TOCPEICTBOM BBEACHHUS DIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX S3KOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakKe OOCYXICHUs
npo0JieM pallOHAILHOTO MPUPOAOIIOIB30BAHUS U 3KOJIOTHUYECKON 0€30M1aCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHus SBIAIOTCS (pu3myeckue Teopuu ((HopMUpOBAHHME MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PM3HUECKOU TEOpHUH, Posii (hyHAAMEHTAIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX MPEJICTaBICHUAX O IMpHUpOJE, TIpaHULAX
OPUMEHUMOCTH TEOpUM, MJIi OMNHCAHUA €CTECTBEHHO-HAyUYHBIX SIBICHUH W
IIPOIICCCOB).

CHCTeMHO-AESATENbHOCTHBIN MOIX0 B Kypce (DUM3UKU peanu3yercs Mpexkae
BCEro 3a CUET OpraHU3alMHh HKCIEPUMEHTATBHOU AESTENIBHOCTH OOYUYarOIIHUXCS.
st Ga3oBoro ypoBHSL Kypca (U3MKH — OTO MCIHOJb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B MporpaMme mo (puinke 0O0ObeAMHEHBI B OOIIMA CHUCOK YYECHUUYECKHUX
MPaKTUYECKUX padoT. BulaeneHne B yka3aHHOM IepeuHe J1abopaTOpPHBIX padoT,
NPOBOAUMBIX JJIi KOHTPOJS W  OICHKH, OCYIIECTBISICTCS yYaCTHUKAMHU
o0Opa3oBaTeNbHOrO TIpollecca HUCXOAs M3 OCOOCHHOCTEW IUIAHUPOBAHHUS U
ocHameHus kaOuHera ¢usuku. Ilpm d3ToM oOecreunBaeTCs  OBJIAJICHHE
0Oy4JaroIMMHUCSI YMEHUSMU TPOBOAWTh KOCBEHHBIE WM3MEpPEHHs, HCCIICOBAHUS
3aBUCHUMOCTEH (U3NYECKUX BEIUYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHuE YAENAETCS PELICHUIO PAacY€THBIX W KauyeCTBEHHBIX
3apad. [Ipu »TOM Ans pacd€THBIX 3a7a4 TPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3a/1aHHOM (PU3NYECKON MOJIENbIO, MTO3BOJISIOIINE MPUMEHATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK W HUHTETpUpys 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIOTCS 3a/IaHHS HA
0OBsSCHEHHE TPOTEKaHUS (UMYECKUX SIBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (PHU3WYECKON MOJENM Il CHUTyallud TPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k marepuaibHO-
TEXHUYECKOMY oOOecleueHnio y4eOHoro rmpolecca 0a30BbIi ypOBEHb Kypca
(GU3UKK Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHUsl TOKEH U3ydaThCs B YCIOBUSX
MpeAMETHOr0 KaOWHeTa (M3WKUA WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (U3MKU NOKHO OBITH
HeoOXouMoe JIabopaTopHOe OO0OpyAOBaHHWE JUIsl BBINIOJHEHUS YKa3aHHBIX B
nporpamMme 1o GU3NKe YUEHHMUECKUX MPAKTHUYECKUX padOT M JTEMOHCTPALIUOHHOE
000pyoBaHueE.

JleMoHCTpallMOHHOE  00Opy/oBaHUE (POPMHUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MHUHHUMAJIBHONH JOCTATOYHOCTH M  O00ECIeunBacT IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMme 1o (U3MKE KITIOYEBBIX JEMOHCTpALUNA Jis
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUA UM  MPOIECCOB, AOMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe o0O0OOpyJIOBaHHE IS YYEHUYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYyX oOOydJaromuxcs. TeMmaTHdecKue KOMIIICKTHI
71a00paTOpHOTO 000PYJAOBaHUS JOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJE ITU(POBBIX JTAOOPATOPHUIA.

OCHOBHBIMH HENIAMH U3y4YeHUsT (PU3UKU B 0011IeM 00pa30BaAHUH SIBIISIIOTCS:

o (opmMupoBaHue wWHTEpeca W CTpeMJICHUS OOYyYaroNIUXCsl K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HWHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yjabTaTa HW3Y4YEHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (opmupoBanue yMeHHMII OOBSICHATH SIBJICHUS C HCIOJIH30BAHUEM
(bU3MYeCKUX 3HAHUH M HAyYHBIX JIOKA3aTeIIbCTB;

e (opmMupoBaHue TpenCTAaBICHUNA O POJIM (PUIMKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dTUX IIeJied 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B

Mpollecce 3y4eHus Kypca (U3NKU Ha YPOBHE CpeIHEro 001iero oopa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIIOYast MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYI0 (U3UKY W
AJIEMEHTHI aCTPO(DU3HKH;

e (dopMupoBaHHE YMEHHMI TPUMEHATb TEOPETHUECKUE 3HAHUSA IS
OOBsICHEHUS (PU3NYECKUX SBICHUW B TPUPOAE € IS TPHHITHSI
MPAKTHYECKHUX PEUICHUI B MOBCEAHEBHON KU3HH;

e OCBOCHHE CIOCOOOB pEIIEHUS pa3NIUYHBIX 3aJad C SBHO 3aJaHHON
dusznyeckoil MoOAENbIO, 3aJay, MOAPA3yMEBAIONINX CaMOCTOSTENbHOE
co3anue GU3NYECKON MOeNH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB W MPHUHIUIOB ACHCTBHUS TEXHHUECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
du3MYECKUX SKCIIEPUMEHTOB, aHAIM3a W MHTEPIpPETalnyd HHPOpMAIUH,
OIIpeIeNICHUS IOCTOBEPHOCTHU MOJYYEHHOTO PE3YJIbTaTa;

e CO3JaHME YCIIOBUHM Ul Pa3BUTHUS YMEHHUH MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/IeINIO), B
11 kmacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3NKE TEpedeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOD
MpoBeJeHUST J1a00OpaTOpHBIX pabOT M OMBITOB C YYETOM HWHAMBUAYATbHBIX
0COOEHHOCTEH 00yJaroIuXCHl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3nka 1 MeTOAbI HAYYHOI0 MIO3HAHUS

dusrka — Hayka o mpupone. HaydHele METOIBI MO3HAHUS OKPYXKarOLIEro
mupa. Ponp 3KkcnepuMeHTa W TEOPUM B IPOLECCE IIO3HAHMS IMPUPOJBI.
DKCIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TpolieccoB. HaydHble TMIOTE3BI.
duzuveckne 3aKOHBI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (UBUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBple M LUPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBIKCHUSI.
Cucrema otcuéra. Tpaekropusi.

[lepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHHE MAaTepUAIbHOW TOYKH, MX MPOCKIUM HA OCH CHUCTEMBbI KOOPAUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXKeHue. ['paduxu
3aBUCHUMOCTH KOOPAHWHAT, CKOPOCTH, YCKOPEHHUS, IYTHU U NEPEMELICHUS
MaTepUalIbHON TOYKU OT BPEMEHH.

CBoboaHoe nmageHue. Y CKopeHue cBoOOHOTO TaeHHUS.

KpuBonmuentHoe  nBuwxkeHue. JIBWKEHHE  MAaTEpHAIBHOM  TOYKH IO
OKPYHOCTH C MOCTOSIHHOW MO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHEHAA
ckopoctb. [lepuon n gacrora oOparmienus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuyeckue yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHUE: CIHIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yX€e U B pa3peKeHHOM ITPOCTPAHCTRBE.

Hab6nronenue aBuxeHus: Tena, OPOIIEHHOTO TOJI YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus: CBOOOIHOTO MaICHUS.

HamnpaBnenue CKOpoCTH NpH JIBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydyeHne HEpaBHOMEPHOTO IABHMXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOILICHHS MEXKIY NyTSIMH, NPOWJICHHBIMH TEJIOM 32
NOCJIENOBATENbHBIE pPaBHBIE MPOMEKYTKHM BpPEMEHUM TMPH PABHOYCKOPEHHOM
JBWKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS [IAapUKa B BA3KOU KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOT0 TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocurensHOCcTH  [amunes. Ilepseli  3akoH  HbrotoHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUIS1 MAaTEPUANIbHON TOUKHU. TpeTnii 3aKkoH HbroTOHA 11 MaTepUAIBbHBIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuna Ttsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoiibxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conmpoTUBIICHUS NPU ABUKECHUU TEJIA B KUJKOCTH WJIU Tase.

[TocTynarenbHOE U BpalaTeabHOE JBUKEHNE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckre yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHUE: TMOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehOpMAIIHH.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHMUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuyeckuii sxcnepumenm, rabopamopHule pabomul

N3ydenue ABMxeHUs OpycKa MO HAKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAKOIIUX B MPYXKUHE U
pe3MHOBOM 00pasIe, oT ux AedopMalum.

HccnenoBanre yclIOBUI pPaBHOBECHS TBEPAOrO TeENNAa, MMEIOMIETO OCh
BpaIlCHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

Nmiynbc MaTepuaibHOM TOYKHM (Teda), CUCTEMbl MaTe€pUAIbHBIX TOYEK.
NMnynbec cHIbBl M1 U3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHCHHS HUMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pa6ora cuiibl. MOIHOCTD CHITHI.

Kunernueckass 3Heprus MarepuaibHOM TO4ykd. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPTUs yIpYro
nehopMUpOBaHHON  TpyKWHBI.  [loTeHnmanbHass 2HeEprusi Tejda  BOJIU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHuMabHBIE W HEMOTEHUHAIbHBIC  CHJIBIL. CBsi3b  pabOTHI
HETIOTCHIIMATBHBIX CHUJI C WU3MEHEHHEM MEXaHUYECKOW SHEPruu CHUCTEMBbI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoNCTBAa M NMPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

[lepexoa MOTEHIIUATLHOM SHEPTUH B KWHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne abCOMIOTHO HEYNPYTOro yjapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOTHI CUJIBI C U3MEHEHUEM MEXaHHUYEeCKOW HHEpruu
TeJa Ha IpUMeEpe PaCTSKEHUSI PE3UNHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHasi Gu3uKa ¥ TEPMOJIMHAMHUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOIL Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aUMOJICMCTBUSL YacTUIl BemlecTBa. MoAenu CTpPOEHHsI Ta30B, JXKHUAKOCTEN U
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemiecTa. [Toctosinaas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ uszmepenue. lllkana temneparyp
Llenscus.



Mopens  upeanbHOro rasa. (OCHOBHOE ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUU HICANbHOrO0 ra3a. AOCOJIOTHAas Temmeparypa Kak Mepa
CpeAHel KHWHETHUYECKON HSHEpruM TEIJIOBOro ABWKEHMsS vactull rasa. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—KitanepoHa.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM Ta3€ C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHHE HM30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3zo0apa.

TexHuyeckue YCTPONCTBA © NPAKTHUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTtp.

Llemoncmpayuu

OneIThI, JOKA3bIBAIOIINE JTMCKPETHOE CTPOCHUE BENIeCTBa, (oTtorpaduu
MOJIEKYJI OPraHUYECKUX COECTMHEHUIA.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita [lTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYILLIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJCHCTBHSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHMS MJIEAJBbHOTO Tasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

Onpenenenue Macchbl BO3JyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHUI
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEpaTyphbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEKy ITapaMeTpaMu COCTOSIHHSI pa3peKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuku

Tepmonnnamuueckass cucrema. BHyTpeHHss dHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U cIocO0BI €€ n3MeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHss
BHEpPrusi  OJHOATOMHOTO  HJEAIBHOTO  ra3a.  Buael  Termsonepenayu:
TEIMJIONPOBOJIHOCTh, KOHBEKIIMS, U3ITyUYEeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonuyecTBo TemnoTsl npu Terionepeaaye.

[Tonsitue 00 aamabatHOM mporiecce. I[lepBwiifi 3aKOH TEPMOIMHAMUKH.
[IpumeneHnre TepBOTO 3aKOHA TEPMOJMHAMHUKK K wu3omporieccaM. [ 'paduueckas
UHTEpIpeTanus padboThl rasa.

BTtopoii 3akoH Tepmounamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHIUNBI ~ ACWCTBUS  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi dHEprUM B TEIUIOBBHIX MammHaX. KoadduimeHnt mnoae3Horo
nevictBusi TeruioBod MamuHbl. [{ukn KapHo u ero kod3(p@UIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TEIIOAHEPTETUKH.



TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE TPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CropaHusi, OITOBOI XOJIOIUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU pPaOOThI: BBLIET
npoOKK W3 OYTBUIKM TOJA JACWCTBUEM CXKATOTO BO3AyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEN SHEPTUu (TeMIEpaTyphbl) Tesa MpH TeIIonepeiaye.

OnpIT 1O anuabaTHOMYy pacCUIMPEHUI0 BO3ayXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnuvie cocmoanusn eeujecmea. Dazoewvle nepexoovl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacellieHHbI nap. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KAIIEHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPOIHS CBOMCTB
kpuctaiuioB. JKuakue xpucrtaiel. CoBpemeHHble Martepuaibsl. [lmaBineHue wu
KpUcTajuM3anus. Y AelbHas TerioTa miasieHus. Cyonumarus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckue yCTpoOHCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYEHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM 4YHCII€ HAHOMATEPUaJOB, 1 HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBOMCTBa HACBIIICHHBIX MapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

Cnoco0bl U3MEpPEHHUS BIAKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUST KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUuCTaIoB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHrie OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Pa3zneu 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OJIeKTpu3alMs TeNl. OJJNEKTpUYecKud 3apsa. JIBa BuIa 3IEKTPUYECKHUX
3apsinoB. 1IpOBONHMKH, OUANEKTPUKKA W TOJYHNPOBOJHHUKW. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsaa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueyHbli 31€eKTpUUECKUi 3apsi.
Onextpuyeckoe nojue. Hanpsx€HHOCTh 31eKTpuueckoro mois. [Ipunuun



CYHEPHO3ULHUH DIEKTPUYECKUX Moiel. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TTOJISL.

PaGora cun  anekrpocratmyeckoro  moss.  [lorennuman.  Pa3sHocThb
noTeHUUANOB. [IpOBOOHUMKM W JUANEKTPUKU B DIEKTPOCTATHYECKOM IIOJIE.
JlusnexkTpuyeckas NpOHUIIAEMOCTb.

DnekTpoéMKocTb. KonaeHcaTop. DIEKTpOEMKOCTh TIIOCKOIO KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOHMCTBA M IPAKTHYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJICHUE 3JIEKTPOIPHUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN aliapar, CTPyHHbINA TPUHTED.

Llemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JIUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHune 31eKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuyeckuit mok. Toku ¢ paznuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DIIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpspxkenue. 3akon Oma 1151 yyacTKa LEMH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE COINPOTUBJICHHUE BEILIECTBA.
ITocnenoBarenbHOE, MAapAIIEIBHOE, CMENIAHHOE COETMHEHUE TIPOBOTHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIAs CHUJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHHUKA TOKA.
3akoH Oma 17151 TOJTHOM (3aMKHYTOM ) AeKTpruyecKoi nenu. KopoTtkoe 3aMblKaHuE.

DONeKTpOHHAasT  MPOBOAUMOCTb  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAILJIOB OT TemIiepaTypbl. CBEpXMIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOoBOTHUKHY. CoOcTBeHHAassT W TpUMECHas MPOBOJANUMOCTh
notynpoBoAHUKOB. CBoMcTBa P—N-niepexoa. [TomynpoBoHUKOBBIE MTPUOOPHI.

DJIEKTPUYECKUM TOK B  pacTBOpax MW  pacijlaBaX  3JIEKTPOJMUTOB.
DIIEKTPOJIUTAYECKAS JUCCOUMALNS. DIEKTPOIIH3.



OnekTpuyeckuid TOK B raszax. CaMOCTOATENBHBIM M HECAMOCTOSTEIbHBIN
paspsaa. Monunus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IIPAaKTUYECKOE IIPUMEHEHHE: aMIepMETp,
BOJITMETP, PpPEOCTaT, MCTOYHMKH TOKA, OAIJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP COIIPOTUBIICHHUS], BAKYYMHBII THOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/, TaTbBaHUKA.

Llemoncmpayuu

M3mepeHne cuibl TOKa U HAIPSKECHHUS.

3aBUCUMOCTh CONPOTUBIICHUS HUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IUTOLIAJM TONIEPEYHOr0 CEUCHUS U MaTepuaa.

CMelanHOe COeIMHEHNE TPOBOJHUKOB.

[IpsMoe wu3MepeHue SIEKTPOABMKYIIEH cuiabl. KoOpoTkoe 3aMblKaHMe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yyeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILENH CHIIbI UCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexkTpoiusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
Y4ETOM COJEP)KATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTEMaTHKH,
OMOJIOTHUH, XUMHH, Treorpaduu U TEXHOJOTHUH.

Meowcnpeomemuvie nonsamusi, CBSI3aHHbIC C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIM (aKT, TUIOTE3a, (U3HUecKas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pemieHne cucteMbl ypaBHEHW, THHENHHas QyHKUMsA, napadona,
runepOonia, ux rpa@ukd W CBOMICTBA, TPUTOHOMETPUYECKUE (PYHKIUHU: CHUHYC,
KOCHMHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonocusn: mexanmueckoe JBMKEHHE B KMBOU mMpupoae, nuddysus, ocMoc,
TEIUIO0OOMEH KUBBIX OpPraHM3MOB (BUIbI TEILIONEpenayH, TEIIOBOE paBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B KUBOI IPUPOJIE.

Xumus: AUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAS Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJI, ) KUIAKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOIUTUYECKAS IAUCCOLMALINS,
rajbBaHHKaA.

l'eocpaghus: BMaxXHOCTH BO3/AyXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JIBHXKEHHM C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHCHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYTrHe), JABUTATelb BHYTPEHHETO
Cropanusi, maponasi TypOrHa, ObITOBOM XOJIOJUIBLHUK, KOHJIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHUE DJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[locrossHHbIE ~ MarHuThl.  B3auMopencTBHE  MOCTOSIHHBIX ~ MAarHMUTOB.
MaruntHoe mnone. Bektop MarHuTHOM WHAYKOMH. [lpuHImn cynepno3nnnu
MAarHuTHBIX MoJied. JIMHMM MarHUTHOM MHAYKUMU. KapThHA NWMHWNA MarHUTHOU
WHIYKIHWH HOJIS MOCTOSIHHBIX MarHUTOB.

MaruutHoe T10J€ NOPOBOJHHKA C TOKOM. KapThHa JWMHHUA WHIYKIUU
MAarHUTHOTO TOJS JJIMHHOTO NPSIMOTO MPOBOJHUKA W 3aMKHYTOIO KOJIBIEBOTO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HampaBlieHUE. [[BUKEHHE 3apsiKEHHOW YacTHIIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuiibl Jlopenua.

SlBeHne INEKTpOMarHMTHOM WHAYKUMU. [IOTOK BekTOopa MAarHUTHOU
WHAYKUAW. OJEKTPOJABWKYINAs CUJIa WHAYKIMU. 3aKOH 3JIEKTPOMArHUTHOMU
unaykuuu Gapanes.

BuxpeBoe »siekTpuyueckoe Tmosie. ODJIEKTPOJBMXKYIAs CUJa HHAYKIUUA B
MPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIHLHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBJIGHHE CAMOWHIYKIMHU. OJIEKTPOABUXKYILAs  CHUJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHu4ecknue yCTpONMCTBA M MPAKTHYECKOE NPUMEHEHUE: IOCTOSHHBIE
MAarHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHAYKIIMOHHAS I€Yb.



Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TIOJISI.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBjieHUE PIEKTPOMArHUTHON MHIYKIMU.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJBHKYIICH CUJIBI MHIYKIIMA OT CKOPOCTU U3MEHEHUS
MarHuTHOTO ITOTOKaA.

SIBiieHHE CAaMOMHTYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopmwie pabomoi

N3ydyeHre MarHuTHOTO TOJIs1 KaTYIIIKU C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSBICHUS DJIEKTPOMArHUTHON MHIYKIIUM.

Pa3nes 5. Koste6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHyle Koiedanus

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJIEOAHUS.
INapmonnyeckue konebanus. Ilepuoxa, wactora, amruTyna U ¢asza KojaeOaHMIA.
[IpyxvHHBIN MagTHUK. MaTeMaTU4eCKUN MasATHUK. YPABHEHUE TAPMOHUYECKUX
kosnebanuil. [IpeBpanieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAUTHPHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KoyieOaHussmMu. Popmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIeOAaTEeILHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeIHyK€HHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennplii TOK. CHHYCOMAAQIBHBI NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIbl TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenavya u MOTpeOICHUE DIIEKTPUUECKON
SHEPTrUuu. DKOJIOTMUECKUE PUCKHU TPU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE MPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIEpe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJaeOATENIbHON CUCTEMBI (MPY>KUHHBIA WU
MaTEMaTUYECKUNA MASITHHUK).



HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHMUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3oHaHc mnpu MOCIIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU M KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIIEPEIayn.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomaol

HccnenoBanre 3aBUCMMOCTH TIEPHOJAa MaJbIX KoJieOaHUM Tpy3a HAa HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBaHne 1NEpEeMEHHOrO TOKA B LENM U3 IIOCIEAOBATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 80IHbI

Mexanuyeckue BOJIHBI, YCIOBHS pacnpoctpaneHud. llepuon. CxopocTh
pacrpocTpaHeHus W JiuHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
WNurtepdepentus u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS M3IYYCHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpa)KEHUE, MPETOMIICHHUE, TOJIIpu3anus, Judpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JeKTPOMAarHUTHBIX BOJH. [I[pruMeHEHuEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBSI3U U TeNeBUACHUA. Pagromokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIOULIMHE, panap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, TesiegoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

HaGmonenune natepdepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYI0N U
4acTOTOM KOJIeOaHUIA.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMArHUTHBIX — BOJIH: OTpPAKEHHUE,
npeioMIIeHUE, OoNspu3anus, Aupakuns, uaTepdepeHIHs.

Tema 3. Onmuxka

['eomerpuueckas onruka. [IpsmonuHelHOE pacopoOCTpaHEHHE CBETA B
OAHOPOHOM cpeae. JIyu cBeTa. ToueUHbIN UCTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHus cBeTa. [locTpoeHne n300pakeHud B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomnieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbId yrojg IOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceera. CloxHbI cocTaB 6enoro ceera. L{Ber.

ColOuparome u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
pacCTOSIHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoeHue u3zoOpaxeHuil B
coOuparolmx U paccenBarolmux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIWYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBass ontuka. HWurtepdepeniust cBera. KorepeHTHbIE HCTOYHHKHU.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(hEpEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakuuonHnas peméTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MAaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCcTpoCTBa M MPAKTUUYECKOE NPHUMEHEHHUE: OYKH, JIyna,
(doToamnmapaT, NPOEKIIMOHHBIMA ammapaT, MHUKPOCKOIN, TEJIECKOIN, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJIAPOUL.

Llemoncmpayuu

[IpsiMonMHEHOE pPACIpPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpruodOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mozellb CBETOBOIA.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMaA.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabGmroienne nucnepcuu cBera.

[ToyueHue ciekTpa ¢ MOMOILIBIO IPU3MBI.

[Toy4yeHue cexTpa ¢ MOMOIIBI0 TUGPAKIIUOHHON PEIIETKY.

Hab6mronenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul



W3mepeHnue nokasaresns NpeaoMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3jnen 6. OcHOBBI crieMAIbLHON TEOPUHM OTHOCUTEIBLHOCTH
['paHuipl  TPUMEHMMOCTH  KJaccMyecko — MexaHwku.  [locTynatel
CIIEHIHAIBHOW TEOPHUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOZYJSA CKOPOCTH
CBETa B BaKyyMe, IIPUHIIMI OTHOCUTEIIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAILCHHE
JUTAHBL.
DHEPrusi U UMIYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs13b MaccChl ¢ aHeereﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIbI. 3Hepr 150
IIOKO.

Pa3nen 7. KBanroBas pusnka
Tema 1. Dnemenmut KGAHM OGO ONMUKU
®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPIUs
Y UMITyJIbC (POTOHA.
OTtkpoiThe U uccnegoBanue poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dotorddexra. YpaBuenue DunmTeitHa aia dotoddpdekra. «KpacHas rpaHunar
dboToaddexra.

Jasnenue ceeta. OnwiTel I1. H. Jlebenena.

XHUMHUYeCKoe IEHUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUe: (POTODIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeNTHET0 (oTodddekra.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopma mo paccessHHIO o -4acTHIL.
Ilmanerapuas moxens aroma. Iloctrymarel bopa. M3nydenue u morjioueHue
(GbOTOHOB mpu TEepexoje aTomMa C OJHOTO YPOBHS DHEPTUM Ha Apyrou. Bumsi
criekTpoB. CIIEKTp YPOBHEW 3HEPTUMU aTOMa BOJIOPOIA.

BosiHoBBIE cBoMicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOITHOBOM
IyaJIN3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbIM KOMIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue AJIMHBI BOJIHBI JIa3zepa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HaGmroienne TMHeM4aToro cnekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompemeneHuro  cocTaBa
paanoakTuBHOTO u3nydeHus. CBoictBa anbda-, OeTa-, TraMMma-U3ITydCHUS.
BinsiHME pagrOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE NpOoTOHAa W HeilTpoHa. HykionHas mopens sgapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anb(a-pacnaa. OJEKTPOHHBII M TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3ITy4YEHHE. 3aKOH PaJMOaKTUBHOIO pacaja.

DHeprus CBA3U HYKJIOHOB B szipe. SaepHbie cuibl. Jlepekt Macchl sapa.

SnepHele peakuuu. [lenenue u CUHTES sA1ep.

SAnepnsiii peaktop. Tepmosinepusiii cuaTe3. [IpoOaeMbl U TepPCIIEKTHUBBI
AIEPHON DHEPIETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE ITO3UTPOHA.

MeTop1 HaOMIOAEHUS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUpA.

TexHuyeckne yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHHUE: NO3UMETP, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHast Oomoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOIIMX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. D1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUM.

Bun 3Bé3mHoro Heba. Co3Be3qusi, sSpKUE 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBHOKCHHE.

ComHeunas cucrTema.

Cosnne. ConHeuHass akTHUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa U 3BE3.
3BE3/71bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpamMma «CHEKTpaJbHBIM KJacc —
CBETUMOCTB». 3BE3MbI TJIABHOM IIOCJIEIOBATSIBHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTB» ISl 3BE3/1 IJIaBHOM MOCJIEA0BATEIbHOCTU. BHyTpeHHEE CTpoeHuE



3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUN U 3BoJronuu ConHua u
3BE3/1. DTaIbl )KU3HU 3BE3.

Muineunsiii I[TyTe — nHama I'amaktuka. Ilomoxxenne um naBwxenune CoJiHIa B
lNamaktrke. Tunbl ramakTuk. PaguoranakTuky U kBa3apbl. YEpHbBIE ABIPHI B AIpAX
TaJaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa00ma. Pazberanue ranakTuk.
Teopus bonpmioro B3pseiBa. PennkroBoe nsiydyenue.

Macmrabnas ctpykrypa Beenennoi. MeraraiakTuka.

Hepeménnble mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
PWIOKEHUH I ONpe/IeTICHUs MTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31s CEeBEPHOro MOIYIIAPHS U SIPKUE 3BE3/BI.

Hab6nronenus B teneckon Jlynsl, muianet, Mneunoro IlyTu.

O6o0maronee NOBTOpPeHNE

Ponb ¢usuku u acTpOHOMUUM B HSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M 9TUYECKOM cdepax JesITeIbHOCTH YeOBEKa, pOib U MECTO (pU3MKH
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHHE MUpPaA, pojib (PU3UUECKON Teopuun
B (opmupoBaHUM TpeACTaBiICHUU O (GUUYECKOW KapTUHE MHUpa, MECTO
(bu3uYECKON KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJIIEHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiIseTcs ¢
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMud MAaTEMaTHUKH,
OMoNOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonsamusl, CBI3aHHBIC C MU3yYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAay4yHbIN (akt, rumnore3a, (u3MUecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIMIOACHUE, SKCTIEPUMEHT, MOJICIIMPOBAHNE, MOJIETb, H3MEPEHUE.

Mamemamuxa: peumieHHe CUCTEMbl YpaBHEHUM, TPUTOHOMETPUUYECKHUE
GYHKIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPHI U MX MPOCKIHUH HA OCH KOOPIAMHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIUW, TMPU3HAKKA TMOM00USI TPEYroJIbHUKOB,
ompeseeHue IIONIAIN TIOCKUX Puryp u oo0bpéma Tel.

buonocus: »nekTpudeckue SBJICHUS B KUBOW TpUpPOJE, KojeOaTeabHbIE
JIBUKEHUS B KMBOM MPUPOAE, ONITUUECKUE ABJICHUSA B )KUBOM MPUPOAE, NEUCTBUE
paauayy Ha )KMBbIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAILTMYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUA KPUCTALIMYECKON PEMIETKH, CHEKTPaIbHBINI
aHaJIN3.



l'eoepaghus: marnuTHBIE TIONFOCAa 3eMJIM, 3QJICKM  MAarHUTHBIX PV,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHNUE 3eMJICTPSCECHUM.

Texnonocusa: IUHUM DJIEKTpOIEpe/iad, TEHEpATop MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIWOHHAS M€Yb, padap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
CoJTHEUHas Oarapesi.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®Pusnka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanusi (0a30BbIi YPOBEHB) JOJDKHO OOCCIICUUTHh JOCTIKCHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS Y4eOHOTO npeameTa «Pu3nKa» JTOIKHBI
OTpaXaTb TOTOBHOCTh M CIHOCOOHOCTh OOY4YaIOIIMUXCS PYKOBOACTBOBATHCA
c(OpPMUPOBAHHON BHYTPEHHEW NO3UIMEN JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHMX  YOEXKICHHH, COOTBETCTBYIOLIUX
TPAJIULUOHHBIM IEHHOCTSAM POCCUHUCKOIO OOILECTBA, PACIIUPEHUE >KU3HEHHOTO
OTIBITA W OMBITA JNEATEIHHOCTH B MPOIECCE pean3allid OCHOBHBIX HAIpaBJICHUH
BOCIUTATEIHHON ACSITEIFHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUYaIOIIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOI0 OOLIECTBA;

OPUHATAE  TPAAUIMOHHBIX  OOIICYETIOBEUECKUX T'YMAaHUCTHYECKHX U
JIE€MOKPAaTUIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIHHOCTh B MHTEPECaX TPa)KIaHCKOTO
oO11ecTBa, yyacTBOBaTh B CaMOYIIpaBJI€HUU B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHE B3aUMO/JICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMaHUTAPHOU 1 BOJIOHTEPCKOM 1€ATEIHHOCTH;

2) MaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTpPUOTU3MA,

LEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHWS:

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CHOCOOHOCTh OILICHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE pPEIIEHUS,
OpPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHHWE JTMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OYAyIIero;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOI'O TBOPUECTBA,
npUCyIIEeTo (PU3NIECKON HaYKe;



5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K pa3MuHbIM cdepaM NpodeccHoHaTbHON NeSITebHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymier mpodecCuu 1 peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTBh ¥ CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3UKY HA TIPOTSKEHUN BCEU KU3HH,

6) 3K0JI0rHYecKOro BOCITUTAHMS:

c(hOPMHPOBAHHOCTh 3KOJIOTHUYECKOW KYJIbTYPhl, OCO3HAaHUE TJI00ATHHOTO
XapaKkTepa SKOJOTUIECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElie HA OCHOBE
3HAHMS LEJIed YCTOUYNBOTIO PA3BUTHA YEIIOBEYECTBA,;

pacUIMpeHre OTbITa JIEITEIbHOCTH HSKOJOTUYECKOW HAMNpaBICHHOCTH Ha
OCHOBE MMEIOIINXCA 3HAHU 10 (HU3HKE;

7) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH B TIPOIECCE
U3y4eHUs]  (U3MKU  OCYIIECTBJIATH MPOCKTHYIDO M HCCIEIOBATEIBCKYIO
NeSITeTbHOCTh MHUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE IeiicTBHS
ba3oBble Jlornyeckue AeMCTBUA:
CaMOCTOSITeILHO  (DOPMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LEMU ECATCIBbHOCTH, 3aJaBaTh MApaMeTPbl U KPUTEPUU KX
JIOCTHIKCHMS,
BBISIBJIITH  3aKOHOMEPHOCTH M TMPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pazpabarpiBaTh IJIaH PELICHUs] MPOOJIEMBbI C YYETOM aHalv3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBare/IbCKHe 1eiCTBHA.
BJIAJIETh HAYYHOM TEPMUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSMHU U METOAAMHU
bu3nYeCcKOl HayKH;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHON AESTEIBHOCTU
B 00yacTi (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB peIIeHUs 3aaad (PU3NYECKOTO COACpP)KAHWS, MPUMEHECHUIO Pa3TMYHBIX
METO/IOB ITO3HAHUS,

BIAJCTh BHUJAAMH JEATEIBHOCTH II0 TIIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANKA, TPEOOPa30BaHUI0O W MPUMEHCHHIO B PAa3IMYHBIX yIeOHBIX
CUTYaIIMsIX, B TOM YKCJIE MPU CO3/JaHUU Y4EOHBIX MTPOEKTOB B 00IacTH (PU3UKH;

BBISIBIISAITh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlU3UpoOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIA JOKa3aTelhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApaMETPhl U KPUTEPUH PEIIICHHUS,

aHAIM3UPOBaTh TIOJIYYCHHBIE B XOJ€ PEHICHUS 3a/Jadyd  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIuMpoBaTh COOCTBEHHBIE 3aJauyd B O00pa30BaATEIbHOU
JESATETLHOCTH, B TOM YHCIIE TIPHU U3yUeHUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHWUs 1O (U3MKE B MPAKTHUYECKYIO 00JIacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHHUS,

CTaBUTb IPOOJIEMBI U 33]1a4H, TOTYCKAIONINEe aTbTePHATUBHBIC PCIIICHHUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMU TOJy4YeHHs] UHPOpMauu (HU3UIECKOTO COJEPKAHUS U3
MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIISATH IIOMCK, aHAJN3,
CUCTEMATH3AIMI0 W WHTEPIPETANNi0 WH()OPMAIMU Pa3IMYHBIX BUIAOB U (GopM
IIPE/ICTaBIICHNUS,

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIb30BaTh  CPENCTBA  HMH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIMOHHBIX
3a/a4 ¢ COOJIOJICHHMEM TpeOOBaHUN SProHOMHUKHU, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, PECYypCcOCOEepe eHHUs, TMPaBOBBIX © JITHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJCpKaHUS B Pa3IWYHBIX (dopmaTrax ¢
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpAst ONTHUMATBLHYIO
(dbopMy mpeICTaBICHNS U BU3yaJIN3aIiH.

KoMmyHHKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1elCTBUA:
OCYUIECTBJISATh OOIIEHHE Ha ypokax GU3MKA UM BO  BHE-ypOUHOU
NEeSTENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(IUKTHBIX CHUTyalldd M CMSAr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
SA3bIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIWBUIYaJIbHOU
paboThI;

BBEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JACHCTBUH C YYIETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0T0O YI€HA KOJUIEKTHUBA;

NPUHAMATh LEJIM COBMECTHOM  JIEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTUIKECHHUIO: COCTABJATH IUIAH JICMCTBUH,
pacupenensiaTb pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJbTaTh
COBMECTHOM paboThI;

OLICHUBATh Kaye€CTBO CBOETO BKJIaJa M KaXXJOTO yYAaCTHUKA KOMAaH]Ibl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

Mpeaaratb HOBBIE NPOEKThI, OLECHUBATH MAEH C TO3UWLUHAH HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAITH ITO3UTUBHOE CTPATETMUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENbHYIO AESITENbHOCTh B 00IacTU
(U3MKM W aCTPOHOMHH, BBIABISATH NPOOJEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATENIBHO COCTABJIATh IJIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYAalHsIM;

pacuMpsITh paMKH y4eOHOIro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peLIeHuE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIUMU B 00JacTH
(U3HKHU, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAILHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HABbIKAMHM  IO3HABATEIIbHOM  pedieKcMH KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHHII;



UCITOJIB30BaTh MPUEMBI peIICKCHH JIJIs OIICHKH CHTYalldd, BEIOOpA BEPHOTO
pEIICHMUS;

YMETh OIICHWBATh PHCKH M CBOCBPEMEHHO NMPUHUMAThH PEIICHHUS MO HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHI APYTHMX TPH aHAIM3E pPe3yIbTaTOB
NESATECIIbHOCTH,

MPUHUMATH Ce0sl, MTOHUMAas CBOM HEAOCTATKH M IOCTOUHCTBA,

MPUHUMATh MOTHBBI W apPryMEHTHI JAPYTHMX IIPH aHaIM3e pPe3yIbTaToOB
NEATCIIbHOCTH,

IIPU3HABATh CBOE MIPaBO M MPABO APYTHX Ha OIMUOKH.

B mporecce MOCTHIKEHHS JTMYHOCTHBIX PE3YIbTAaTOB OCBOCHHS ITPOrPAMMBbI
no ¢u3MKe IS YPOBHS CpPEAHEro OOIIero oO0pa3oBaHHS y OOyYaromuXcs
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN HUHTEJJICKT, MIPEI0IarafoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHU, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW dMOITMOHAIBEHON CQEpHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBaHUsI, BKIIIOYAIOIIETO CAaMOKOHTPOJb, yYMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
YMOITMOHAIEHBIM U3MEHECHHSIM | TIPOSIBIISATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHUE K JIOCTHIKCHHIO LIEIIA U
yCHexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHE ICHCTBOBATh MCXOJIS W3 CBOMX
BO3MO>KHOCTEH;

AMITATHH, BKJIIOYAIOIIEH CITIOCOOHOCTh MMOHUMATh YMOIIMOHAIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATH €r0 TPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHMSI
C APYTUMU JIFOJIbMH, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3periaTh KOHPIMKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy obyuenuss B 10 kJiacce mpeameTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUUECKOU AEATEIbHOCTH JIFOJIE;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (DU3UUECKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEpIMAIbHAs CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAUTbHBIN Ta3, MOACIN CTPOCHUS T'a30B, XKUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/ IPH peleHnr GU3NIECKUX 3a/1a4;



pacrno3HaBath (pU3MUYECKHE SIBJICHUS (TPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOECHHUS BELIECTBA U
JNEKTPOAUHAMUKHU:  PAaBHOMEPHOE W PAaBHOYCKOPEHHOE  NPSAMOJIMHEMHOE
JBIKEHUE, CBOOOJHOE IMAaJIEHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HWHEPLUS,
B3auMojiericTBre Tel, n1uddy3us, OpOyHOBCKOE JBMKEHHE, CTPOCHHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HArpeBaHUU (OXJIAK]IEHUH ), TEIIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJACHCALWA, IUIABJICHHUE, KPUCTAJUIM3alMs, KUIICHHUE,
BJIAKHOCTH BO3/1yXa, ITOBBIIIEHUE IABJICHUS Ia3a MPU €r0 HATPEBAHUU B 3aKPBITOM
cocyZle, CBf3b MEXKIYy [apaMeTpaMHd COCTOSIHMSL Tra3a B  M30IpOLEccax,
AJIEKTpU3aLMs TeJ, B3AUMOJCUCTBUE 3aps/I0B;

OIKCHIBATh MEXAHWYECKOE JIBIKEHUE, MCIONb3ysd (PU3NUECKUE BEITMYMHBI:
KOOpAWHATa, IIyTh, IEPEMEIIEHHE, CKOPOCThb, YCKOPEHHME, Macca Tejna, CHIa,
UMITYJIBC T€Jla, KMHETUYeCKash dHEprus, IOTCHUHAIBbHAS JHEPIUs, MEXaHU4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPU ONHWCAHUM MPABUIBHO TPAKTOBATh
(U3HYECKUIl CMBICT MCHOJIb3yEMbIX BEIMYHMH, WX OOO3HAYEHUS W EAUHUIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEIUUYHHY C APYTHUMHU
BEJIIMYMHAMU;

ONMCBHIBATh WM3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJICHUSA,
UCIIONb3ysl (DU3MYECKHE BEJIMYMHBL: [JABJIEHUE Tra3za, TEeMIeparypa, CpeIHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO JIBHKEHUS MOJEKYJ, CPEIHEKBAIpaTUYHASA
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHl, BHYTPEHHss »Heprus, padoTa rasa,
KOA(QGUIIMEHT TMOJIE3HOTO JEWCTBUSA TEIJIOBOTO JBUTATENs; IPU  ONUCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3MYECKUU CMBICI HUCIOJb3YEMbIX BEJIUYHMH, HUX
0003HAUEHUs W E€OUHULbI, HAXOAUTb (OPMYIIbI, CBS3BIBAIOUIME JIAHHYIO
(pu3nYecKyo BEIMYUHY C IPYTUMU BEJINYMHAM;

ONMCBHIBATh U3YYECHHBIC HIIEKTPUUECKUE CBOWCTBA BELIECTBA U MJIEKTPUYECKUE
SBJICHHSI (IIPOLIECCHI), UCTIONB3YS (PU3MUECKHE BEIMYUHBI: dJICKTPUUYCCKUN 3apsij,
AIIEKTPUYECKOE TI0JI€, HAIPSIKEHHOCTD I10JIs, IIOTEHIMAN, Pa3HOCTh ITOTEHIMAJIOB;
Py ONHCAaHUM TMPaBUIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICT HCIHOJIb3YyEMbIX
BEJIUYMH, MX OOO3HAUYECHMsS] M EAWHMIIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOLIUE
JaHHYIO (PU3UUECKYIO BETUUYUHY C JPYTMMH BETUUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONb3Ys (DU3MUECKHE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCeMUPHOTO Tarorenus, I, 11 u III 3akonsr HeroTOHA,
3aKOH COXpPAaHECHHMS MEXAHWYECKOW OHHEPIuM, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHLHAI CYNEPHO3ULINNA CHUJ, NPUHUMUII PABHONPABUS WHEPUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUs BELIECTBA, TIa30BBIC
3aKOHBI, CBA3b CpEIHEH KMHETHUYECKOM IHEPTUM TEIUIOBOTO ABUYKEHMS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsaaa, 3akoH KysoHa, mpy 3TOM pa3inyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BhIPAKEHHUE W YCIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHILMUIIBI JEUCTBUS  MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuydarh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKH3HHU;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UUYECKUX SIBICHUN U
MIPOLIECCOB C HCIIOJb30BAHUEM MPSMBIX M KOCBEHHBIX HW3MEPEHHU, MPU ITOM
dbopmynupoBath mpobieMy/3aady W THUNOTE3y Yy4eOHOTrO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO OO0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI,

OCYILIECTBISATH MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYHH, TPU
TOM BBIOMpaATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHMsS] U HCIOJIb30BaTh H3BECTHBIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MeXAy  (U3NYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUN, MPHU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpOBaTh PE3yJbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEIUYUH B
BU/JIE TaONIUII U TpadUKOB, I€TaTh BEIBOBI IO PE3YJIbTATAM UCCIICIOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIIEIOBAaHUMN B
paMKax y4eOHOIro »SKCHEpPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM U MPOEKTHOU
JESATEIbHOCTH C HMCIOJb30BAHMUEM H3MEPUTEIBHBIX YCTPOWCTB U JIA0OPATOPHOIO
000pynOBaHUs;

pemaTrh pacu€THbIE 3aJadd C SBHO 3aJlaHHOM (pU3MYEecKol MOJEeINbIo,
UCTIOJb3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJauu
BbIOMpATh (PU3UYECKYI0 MOAEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoAMMBIE JJIA €€ pElIeHMs, MPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3NYECKOI BEIMUUHBI;

pelIaTh KaueCTBEHHBIE 33aUi: BHICTPAUBATh JIOTUYECKU HENPOTHUBOPEUHUBYIO
LENOYKY PACCYX ACHUN C ONOpPOM HA HM3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIONIb30BaTh  NpPH  pEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
nH(D)OpPMAITMOHHBIC TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAITUN
Y TIPENICTaBJICHUS Y4eOHON M HAyYHO-TIOMYJISIpHOW WH(OPMAIUH, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

PUBOIUTH MPUMEPHI BKIIAZa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HayKu, OOBIACHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KHU3HU
i obecriedeHusi 0€30MacHOCTU MpU OOpallleHuU ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS U COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOUIEH CPEJIE;

paboTathb B TpYIINE C BHIIOJIHEHUEM PA3IMYHBIX COLMAJIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy TPYNIbl, PalUOHAIBHO paCHpeAcssiTh OO0S3aHHOCTH H
IJIAHUPOBATh ACSATEILHOCTh B HECTAHJAAPTHBIX CUTYyalUsX, aJIeKBATHO OLICHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAECMON MTPOOIIEMBI.

K xonmy obOydyenuss B 11 kiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMeEpax pojib U MecTo GU3UKKM B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUHA, B IMPAKTUYECKOM MEATEIbHOCTH JIKOJIEH, LETOCTHOCTh U €IUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYCHHBIX (U3MYECKUX MOJIEIIEeH:
TOYEUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUECUHbII UCTOUYHHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO f]pa MpU pPElICHUU (PU3NYECKHX
3aj1ad;

pacrno3HaBaTh (U3MUYECKHE SIBJICHUS (TIPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMUKU W KBAHTOBOM (DU3UKU: IJIEKTPUUECKasi IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBHUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, OJJICKTPOMArHuTHAas WHIYKIMS, JEWCTBUE MAarHUTHOTO TOJiA Ha
MPOBOAHUK C TOKOM W JBWXKYIIHUICS 3apsij, SJIECKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, MNPSIMOJIMHEMHOE pPACIpOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHnus, audpakuuss U TOJApU3AIMS CBETa, JUCHEPCHS CBETa,
dboTornexTpuueckuit 3pdext (poToadPdexT), cBeToOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYATOro CIIEKTpa aroMa BOJAOPOAA, €CTECTBEHHAas W HCKYCCTBEHHas
PaaNOaKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHbBIC,
ONTHYECKHE,  JJIGKTPUUECKYI0  TPOBOJUMOCTH  Pa3UYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCTIOJIB3Ysl (DU3UYECKUE BEIUUYUHBI:
DNEKTPUYECKUM 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHHUE, JJIEKTPUUECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMATIOB, JIEKTPOABMKYIIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmepa, cuiia JlopeHua, UHIYKTUBHOCTh
KaTYIIKH, SHEPrus AJICKTPUUYECKOTO M MArHUTHOTO TMOJIeH, Mepuoja U YacToTa
KoneOaHuii B KoieOaTeaTbHOM KOHTYpe, 3aps M Cujla TOKa B IMpoliecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHHE W
ONTHYECKasl CHWJIa JIMH3BI, TIPH ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIUHUIIBI, YKa3bIBATh
dbopMyIibl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEIMYUMHY C JAPYTUMH
BEJINYMHAMU;



ONMKCHIBATh H3YUYEHHBIE KBAHTOBBIE SBJIEHUS U TPOLECCHI, HCIONb3Ys
du3nUecKrue BEIMYMHBI: CKOPOCTh DSJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypacnaaa, SHEPTUs CBSA3U
aTOMHBIX SIJIEp, TPU OINHUCAHWM TIPABWIBHO TPAKTOBATh (U3MUECKUH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, UX OOO3HAUYECHUS U EAUHHIIBI, YKa3biBaTh (HOPMYIIBI,
CBA3BIBAIOIME JIaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIMYUHAMH,
BBIYHUCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI NOCJIEJOBATEIBHOTO M HapalIeIbHOTO
COCIMHEHUSI TPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHIa, 3aKOH 53JIEKTPOMArHUTHOU
UHAYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacipOoCTpaHEHUs] CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE OWHINTeHHa /st doTodrddexra,
3aKOH COXPaHEHWsl SHEPruu, 3aKOH COXPAHEHUs HMITYJIbCa, 3aKOH COXPAHECHHS
ANEKTPUYECKOr0 3aps/ia, 3aKOH COXpPaHEHUs MacCOBOr0 YHMCIHA, MocTynarsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHUIlbl, O0OJACTH)
MIPUMEHUMOCTH;

OMPENIEeNATh HAMIPABICHUE BEKTOPA MHIAYKIIMA MAarHUTHOIO MOJII TPOBOIHUKA
C TOKOM, cuJjibl Amrnepa u cuibl Jlopenua;

CTPOUTh W OINHCHIBATH H300paXKEHUE, CO3/1ABAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBaHUI0 (U3HUYECKUX SIBICHUU W
MPOIIECCOB C HKCIOJIb30BAHUEM TIPSMBIX U KOCBEHHBIX HW3MEPEHUU: MpPU ITOM
dbopmynupoBath mpoOJeMy/3agady W THUIOTE3Y Y4YEOHOTO OIKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT U
(bopMyIMpOBaTH BHIBOJIBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpATh ONTUMAJIBHBIA CMOCOO0 W3MEPEHUS U MCMOJIb30BATh H3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHH;

UCCJIENOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYUH C HUCIOJIb30BAaHUEM
MPSMBIX HM3MEPEHUN: TpPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yabTaTaM UCCIEAOBAHMUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM UCCIICIOBAHUIN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOM U MPOEKTHOM
JESATETLHOCTH C HCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THblE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCTIONB3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9u



BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIHI,
HEOOXOAMMBIE I €€ PEIIeHMs, MPOBOJUTh PAacUEThl U OLEHUBATH PEATBHOCTH
MOJIy4€HHOTO 3HAYCHUS (PU3NUECKON BETMUUHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKJIECHUM C ONOPOM HAa M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznyeckue sBICHMUS,

UCIOJb30BaTh  MPU  pPEIIEHUU  y4dyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUHU I MTOUCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALUN
Y IPEICTaBIICHUA Y4eOHOM M HAYyYHO-NOIMYJISIPHOM MH(OpPMAIK, OTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAIIHUIO;

OOBSACHATh NPUHLMIIBI JEHCTBUS MallUuH, HOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh YCJIOBUS UX O€30MACHOTO HCIIOIb30BaHMsI B MOBCEAHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DUZHUKOB B
pa3BUTHE HayKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUSA MO (PU3MKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: 6€30MacCHOCTU MPU OOpaILEHUH C MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHHSI 3I0POBbSI U COOJIFOIEHHUSI HOPM 3KOJOTHUYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYINNE C BBIIOTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO pACIPEAEATh OOA3aHHOCTH M
IJIAHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, alCKBATHO OLICHUBATH
BKJIAJl KayKJJOTO U3 YYACTHUKOB I'PYIIIBI B pEHIEHUE pacCMaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakruueckue (wipp )
MPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOIbI HAYYHOT'O ITO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bu6nuorexa [JOK
21 Kunewatitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYIECKON 9 1 bubnmnoreka [JOK
' TEOpUH https://m.eds00.ru/7f41bf72
bu6nunorexa [JOK
32 OCHOBEI TEpMOHHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUS BEILIECTBA. 5 bu6muoreka [IOK
' da30BbIE MIEPEXOIBI https://m.eds00.ru/7f41bf72




Hroro no pazgeny

24

Paznen 4. SJIEKTPOJAUHAMUKA

bubmuorexa [JOK
41 UEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.2 [TocTostHHBIN 3neKTpUYecKUid TOK. TOKHU B 12 bubnmoreka [JOK
' Pa3IUYHBIX CpeIax https://m.edso0.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KIJACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie | IpakTuueckue (itcpp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
Paznen 1. 3JIEKTPOJANHAMUKA
11 MarunuTHOe 1101€. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbI
MexaHu4ecKHe U dIIEKTPOMarHuTHbIE bubnuoreka [IOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKHe U JIEKTPOMarHuTHbHIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onritka https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

OcHOBBI crieIMaIbHON TEOPUU bubnuoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOMN ONTHUKH 6 bu6mmorexa [IOK




https://m.edsoo.ru/7f41c97¢c

Bbu6morexa [JOK
4.2 4
Crpoenne atoma https://m.eds00.ru/7f41c97c
Bbu6morexa [JOK
4, A
3 TOMHOE JA1pO ° https://m.eds00.ru/7f41c97c
Utoro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DeMEeHTHI ACTPOHOMUH U aCTPOPUZUKH 7 Etif;;ﬁf;iilrouﬁ £41c97c
Uroro no pazgeny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maroree MOBTOPEHNE 4 EESS;I;TS;Z:)?S/S £41c97c
Hroro no pazgeny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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