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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢usuke 0a30BOr0 YpOBHS Ha YpOBHE CpEAHEro oOIIero
oOpa3zoBaHusl pa3pabOTaHa Ha OCHOBE IOJIOKEHUN M TPeOOBAHHWM K pe3yjbTaTam
OCBOEHHMSI OCHOBHOI 00pa3oBaTesibHON NporpaMmsl, npeacraBieHHbix B @I'OC COO,
a Takxke c yué€roM (eaepasibHOM pabodeil mporpaMMbl BOCIHUTAHUS U KOHIEHIIUU
npenojaBanusi ydyeOHoro mnpeamera «®Pusnka» B 00pa30BaTEIbHBIX OpPraHU3alUIX
Poccuiickoii @eaepannn, pean3yronX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

ConepxaHue mnporpaMmbl 10 (uU3uMKe HampaBieHO Ha (QOpMUpPOBAHUE
€CTECTBEHHO-HAYYHOI KapTHHbI Mupa obOyyaromuxcs 10—11 kmaccoB npu oO0yueHuu
ux (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JAESTEIbHOCTHOTO MOAXOAA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM GI'OC COO K miaHUpyeMbIM
JUYHOCTHBIM, IPEIMETHBIM U METalpeIMETHbIM pe3ysbTaTaM OOy4eHHs, a TaKkKe
VUUTBHIBAET HEOOXOAUMOCTh pEANM3ALMN  MEXKIPEIMETHBIX CBSI3e (QPU3UKU C
€CTECTBEHHO-HAYYHBIMU Y4YEOHBIMHM MpeaMeTaMu. B Heil ompenensroTcsi OCHOBHBIE
eI M3y4yeHUs: (U3MKU Ha YPOBHE CpEIHEro oOIero oOpa3oBaHuUsd, IUIAHUPYEMbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JUYHOCTHBIE, METAlpeIMETHBIE, IPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMbIEC PE3yJIbTaThl OCBOEHUsS Kypca (hu3umku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUYeHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgam o0yueHusl.

®dusuka Kak Hayka 0 HauboJjee oOLMX 3aKOHAX MPUPOJIbI, BBICTYIAsk B KaueCTBE
y4eOHOIo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatmem wmupe. IlkonbHbld Kypc (U3MKHM — CHCTEMOOOpA3yIOMMM s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKHE 3aKOHBI JIeXKaT B
OCHOBE TMPOIECCOB U SBJICHUN, H3yYaeMbIX XWUMHUEH, Ouoyiorueut, Quanueckon
reorpadueit u acrpoHomuei. VMcnonb3oBaHue U aKTUBHOE MpPUMEHEHUE (PU3NUECKUX
3HAHUI OIpeAeNseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOrMi B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJYYEHHS HOBBIX MaTepHalOB C
3aJJaHHBIMU CBOMCTBaMM W Jpyrux. M3yueHume (Qu3Mku BHOCHUT OCHOBHOM BKJIaJ B
(opMupOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHMHBI Mupa  OOydarommxcs, B
(dbopMHpOBaHKE YMEHUN MPUMEHSTh HAYYHbII METO/1 MO3HAHUS MPU BBIOJHEHUH UMU
y4EOHBIX UCCIICIOBAHUM.

B ocHOBy kypca (u3uku aiss ypoBHSI CpEAHETO 00IIero o0pa3oBaHus MOJIO0KEH
pAI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBHM C HEHM KypcC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/eNioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanusayuu. B cooTBeTCTBUM ¢ HeW wMarepual Kypca (GU3HKH
00BbenMHEH BOKpYT (Gu3nueckux Teopuil. Benymum B kypce siBnsieTcs: popMupoBaHue
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoess eymanumapuzayuu. EE peanuzamnus mnpeanojaraeT MCIOJb30BaHUE
TYMaHUTAPHOTO TOTEHIMAa (U3MYECKOM HAyKH, OCMBICIEHUE CBSA3U Pa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaonoii nanpaenennocmu. Kypc Gusnku mnpesamnonaraet 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTMUECKUX MPUTIOKEHUM U3yUYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyercss TMOCPEJICTBOM  BBEACHHUS  AJIEMEHTOB
coJiepKaHusl, MOCBSAIIEHHBIX SKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSA3aHBI C PAa3BUTHEM TEXHUKA M TEXHOJOTUH, a Takke OOCYXKIACHHs MpolIemM
paloOHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMYECKON O€30MaCHOCTH.

CrepHEBBIMU 3JIEMEHTAaMH Kypca (U3MKM Ha YPOBHE CPEAHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (u3nueckue Teopun ((popMupoBaHHE NPEICTABICHUNA O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKOW TEOpPUH, pOiu (yHIAMEHTAIbHBIX 3aKOHOB M
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABJICHUSIX O MPUPOJE, TPaHUIaX MPUMEHHUMOCTU
TEOPUA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0/T B Kypce (DU3UKH peau3yeTCs MPExkKIE BCEro
3a CuéT OpraHu3alud HKCIEPUMEHTATBLHON JesITeIbHOCTH oOydatomuxcs. Jlis
0a30BOro ypoBHsS Kypca (PU3UKH — 3TO HCHOJIb30BAHUE CHUCTEMbl (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMME 10
¢usnke oO0beAMHEHBI B OOMIMI CIHUCOK YYEHWYECKHX MPAKTHYECKUX padoT.
Brienenue B ykazaHHOM MEpevHE Ja00OpaTOPHBIX PabOT, MPOBOJIUMBIX JIJIsI KOHTPOJIS
U OLICHKH, OCYUIECTBJISIETCS yYaCTHUKaMu OOpa30BaTEIbHOTO MpOoLEecca UCXOIsS U3
OCOOEHHOCTEeW TUTAHMPOBAaHWA ¥ OCHaIleHUs KaOuHeTa ¢usuku. [lpu sTOM
o0OecnieunBaeTcs OBJaJCHHE OOYYaIOIIMMHUCA YMEHHUSIMH TPOBOJUTH KOCBEHHBIE
U3MEpPEHHUs, HCCJIEIOBAHUS 3aBUCUMOCTEH (U3MUECKMX BEIUYMH M IOCTAHOBKY
OMBITOB IO MPOBEPKE MPEAIOKEHHBIX TUIIOTES.

bonpioe BHUMaHue yAensieTcsl PElICHHIO PacYETHBIX M KAa4eCTBEHHBIX 3ajad.
[Ipu 3TOM ISt pacy€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a7a4ydl C SBHO 3aJaHHOU
¢u3nUecKoil  MOJENbIO, TO3BOJISIIOIIME TMPUMEHSITh HM3yYCHHBIE 3aKOHBl U
3aKOHOMEPHOCTH KakK M3 OJHOTO pa3fena Kypca, TaKk U UHTErpUpys 3HAHUS U3 Pa3HBIX
paznenoB. JJig Ka4eCTBEHHBIX 3a7[a4 IPUOPUTETOM SIBJISIOTCS 3aJJaHUsI HA OOBSCHEHUE
NpoTeKaHusl (PU3MUECKUX SIBJICHUN U MPOIIECCOB B OKPYXKAIOIICH KU3HHU, TPEOYIOIIUE
BbIOOpa (PU3MUECKON MOJIEH JIsl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO k mMaTepHabHO-TEXHUYECKOMY
obecrnieyeHn0 ydeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (U3UKM Ha YpPOBHE



cpenHero oOmiero o00pa3oBaHUsl JODKEH HU3y4aTbCsd B YCIOBHUSIX MPEIMETHOTO
KaOuHeTa (U3MKKM WM B YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB
€CTECTBEHHO-HAYYHOTro Iukia. B kaOunere (Qu3uMku JOMKHO OBITH HEOOXOIHMMOE
nabopaTopHoe 000py0OBaHUE ISl BHIMOJHEHUSI YKa3aHHBIX B MpOTrpaMMe 1o (husuke
YYEHMUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCTpaoHHOE 000pyAOBaHUE (POPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH M 00ECreuYnBaeT IOCTAHOBKY TIEPEUYHCICHHBIX B
nporpaMme Mo (pu3uKe KIIOUEBBIX JIEMOHCTPALUNA JI HMCCIEIOBAHUS H3y4aeMbIX
ABJICHMM U TPOLECCOB, HMIUPUUECKMX U (yHAAMEHTAIbHBIX 3aKOHOB, UX
TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 00OpyAOBaHUE I YYEHUYECKUX MPAKTUYECKUX padboT
dopMupyeTcs B BUAe TEMaTHIECKIX KOMIUIEKTOB U 00€CIIEYHBAETCS B pacu€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOydarommuxcs. TeMaTuyeckue KOMIUIEKTHI J1a00paTOpHOTO
0o0Opy/OBaHUsl JOJDKHBI OBITh IMOCTPOEHbl HA KOMIUIEKCHOM HCHOJIb30BaHUU
aHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TaKXKEe KOMIIBIOTEPHBIX HM3MEPUTEITBHBIX
CUCTEM B BHJIe TU(POBBIX JaOOpaTOPHUIL.

OCHOBHBIMU LIEJIIMU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BaHUHU ABJISIOTCS:

e (dopmHpoBaHME UHTEpeca U CTPEMJICHHA OOy4aroumxcsd K HaydHOMY
U3YYEHUIO TIPUPOABI, Pa3BUTHE HX HMHTEIUVIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE TPEJCTABICHUNH O HAyYHOM METOJAE TMO3HaHUS U (OPMHUPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHpoBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa M3yuyeHHUs OCHOB
CTpOCHMS MaTepuu U QyHAAMEHTaIbHBIX 3aKOHOB (DU3UKHU;

e (¢dopmupoBaHUE YMEHUN OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (PU3UUYECKUX
3HAHWUU U HAYYHBIX IOKA3aTEIbCTB;

e (opmupoBaHHE NPEACTaBICHUNH O POJIM (GUIMKH I Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHre HSTHX Liejield 00ecrnevyrBaeTCsi peuIeHUuEM CIEAYIOMMX 3a7ady B

mpoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

e TMpPUOOpPETEHHE CHUCTEMBbI 3HAHUK 00 OOIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOpHsIX, BKJIIOYas  MEXaHUKY, MOJIEKYJSIpHYIO  (PHU3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHNE YMEHUN MPUMEHATHh TEOPETUUCCKUE 3HAHUS I OOBSICHEHUS
(Gu3NUecKuX ABJICHUNA B MPUPOJIE U JJIA MPUHATUS MIPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM >KH3HM;

e OCBOCHHE CIIOCOOOB pEUICHHS pa3IWYHBIX 337ad C SBHO 3aJaHHOU
¢usznyeckol MOAENbIO, 3a4ay, MOAPA3YMEBAIOIIUX  CAMOCTOSITEIBHOE
co3faHue GU3NUeCcKo MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a/1a4H;



e TMOHMMaHHWE (UBUYECKUX OCHOB U TPUHIIUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSTEIBLHOTO IUIAHUPOBAHUS M TMPOBEICHUS
(Gu3MUEeCKMX SKCIEPUMEHTOB, aHalIW3a W HWHTEpHpeTanuu HHPOpMAIIHH,
ONpeaeIeHHs JOCTOBEPHOCTH MOJIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHE YCIOBUM [JIs Ppa3BUTUS YMEHHUM NIPOEKTHO-HCCIIEA0BATENbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusydenume ¢usuku (0a30BBIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
oOpazoBanus otBoautcs 136 dacos: B 10 kiacce — 68 dacoB (2 vaca B Heeno), B 11
Kiacce — 68 JacoB (2 Jaca B HEJICIIO).

[Ipemyaraempiii B mporpamMMe Mo (U3MKE TMepedyeHb J1abopaTopHBIX U
NPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YUYHUTENIb J€laeT BBIOOP
IpoBeIeHUsT JTabOpaTOpHBIX pPabOT H OMNBITOB C YYETOM HHIUWBHUIYATbHBIX
0COOEHHOCTEH 00yYarOImUXCs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['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 ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH W MepeMelICHUs
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagienne cKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NPU 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.
HNuepryanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CkonpxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHu4ecknue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: MOAIINUITHUKH,
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 MTOIbEME U TIAJICHUM.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPrus YIPYTro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue v Heylpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MoJsiekyasipHas pu3uKa 1 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aHMMOJECUCTBUS 4YacTUIl BelmlecTBAa. Mojaenu CTpOEHHUs ra3oB, JXKHAKOCTENM U
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BeElIEeCTBa, (QoTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTpUpYOIIas IPUPOly AABIEHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO 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 MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

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

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMocTh poLiecCcoB B MPUPO/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. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HackllmieHHbId map. YaelbHas TemioTra
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpemeHHble Martepuaiibl. [lnaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanus.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npu nNoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
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



CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
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.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

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

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 pazniuunvix cpeoax

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

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTO#) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

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

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [omympoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

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

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABMXKYIIEH cwibl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4YHbIH (akT, runores3a, (Qu3nuyeckas BEIMYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, 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,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NPHUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

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

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locrossHHBIE ~ MarHuThl.  B3auMMOAEHCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJied. JIMHUM MarHWTHOM MHAYKUMH. KapTWHAa JUHWKA MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpoBOJHUKOB €
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
WHIYKIUU. OJIEKTPOJABHKYILAs CUJla WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOWHYKLIMH.

DHeprusi MarHUTHOTO OJISI KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPHUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

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 MHIAYKIHH.

[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 1 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
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHOM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJe€OaHWil Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, YyCHOBUS pacnpocTpaHenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHHuYecKue YCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacCHpOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbld yroja MNOJIHOTO
BHYTPEHHETO OTPaKEHHSI.

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

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
cOOMparoluX U paccerBaromuX JuH3ax. DopMyiia TOHKOW JTUH3BI. Y BEJIMYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIBIO AUGPAKITMOHHON PEIIETKY.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAaLICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3Heprun GOTOHA C €T0 YACTOTON. DHEPTHs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dbotorpdexra. YpaBuenue OunmTeitHa st Gotoddpdexra. «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. Ilocrymarel bopa. M3nyuenune wu moriounieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CHEKTp ypOBHEW SHEPTUU aTOMa BOJOPO/A.

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

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

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



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuto  cocrasa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Torsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepusiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul
HccnenoBanrie TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
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 XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA 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 Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUUYECKHE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEMa Tel.

buonoeusa: snextpuueckue SBICHUS B KUBOW Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIi YPOBEHB) MOJDKHO OOECIIEYUTH MOCTIDKCHHE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYy4YaroOlUMXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA W OMNbBITA JEITEIBHOCTH B MPOILIECCE PeaTnu3ali OCHOBHBIX HAIIPaBJICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULMOHHBIX  OOIIEYETOBEYECKMX T'YMaHUCTUUECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TI'PakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIliy;

YMEHHE B3aMMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X (YHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOU UCHTUYHOCTH,
MaTpuOTU3MA;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJIApCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOTO TBOPYECTBA,
npuUCyIIero pu3nyeckoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHON IEsSTENIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATh  IPOEKTHYID M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  pEaJbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €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 JJIS JI0Ka3aTeJIbCTBa
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 (HOPMYIMPOBATh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
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 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

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

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYYCHHS HMHGOpPMAIUU (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJACP)KAaHHMS B Pa3IMYHBIX (opmaTax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJIATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX IEHCTBHI C y4éToM 0OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXJaTh pe3yIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TIOBEACHHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHSIM;

pacumMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO DSPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3MKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KApTHHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHMIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHHS Ia30B, XKUAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBI)KCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMoOJIelicTBUE Tell, TU(dy3us, OPOYHOBCKOE JIBI)KECHHE, CTPOSHUE >KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIIAPEHUE, KOHACHCAIUs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, ITOBBIIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHHUE, HCMOJNB3Yysl (PU3NUEeCKUE BEIMYMUHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC Te€JIa, KWHETUYECKas PHEPrusi, MOTCHIMAIbHAA DHEPTUsS, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCIOJIb3yEMbIX BEIUYUH, UX OOO3HAYECHHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPTUsl XaOTUUYECKOTO JBIKCHUSI MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KO3(phUIIMEHT TOJIE3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUH CMBICT HCIOJB3yEMbIX BCIMYHMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIUAJIOB;
MpU  OINMHCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBATh (PU3MUYECKHUE MPOIECChI U SBJICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MNPUHLUAN CYNEPNO3UIIUA CHJI, TPUHITUIT PABHOINPABUS HMHEPLUHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOIM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANIEKTpUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO



(GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIONKEHHOTO O0OpYI0BaHUS, MPOBOJIUTH OIBIT U
(bopMyIUpOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€TaTh BBIBOABI IO pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEIACHUN HCCIIETOBAHUMN B
paMKax yd4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHANIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEITPOTHUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONBb30BaTh  MPH  pPEIIEHWH  ydeOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOMCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YUYEeOHOW U HAyIHO-TIOMYJIAPHON MHGOPMAIIHNH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sifpa MpU PEHICHUH (PU3UUIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWCTBUSI TOKA, B3aUMOJIECHCTBHE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TOOJSpU3alUs CBETa, JUCIEPCHUs] CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3JIMYHBIX  Cped) |
AJICKTPOMArHUTHBIE SIBJICHUsI (MPOIECCHI), HCMOB3Ys (PU3MYECKHUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAA CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOrO mojisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHMYECKUX OJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE W
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YyKa3bIBaTh
dbopMyTbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIiBaTh (OPMYJIbI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalijIeIbHOrO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHHUs HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopenna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISAThH MPSAMbIC U KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEJIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCUPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM W MPOECKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BBIOMpaTh (PU3UUYCCKYIO MOJCIb, BBIICIATh (PH3UUYCCKHEC BEIMIMHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IICTIOYKY PacCCyXICHUH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YYCOHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIUH, TTOTYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOIydacMyto HH()OPMAIIHIO;

OOBSCHATh TPHWHIMIIBI JICHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOWCTB, Pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIh30BAHUS B IMMOBCEIHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAMOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301TacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJFOJICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBIIOJHCHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYyaIlHsIX, aJCeKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaunmenoBanue
. pa3aesioB U TeM
n/n
NMPOrpamMmbl

KoanuecTBo 4acoB

CIHCOK HTOTrOBBIX

JJIeKTPOHHBbIE

(uudposrie) IJIAHUPYEMbIX
o0pa3oBaTe/ibHbIE pe3yabTaToB ¢
pecypcbl yYKa3aHUEM ITANoB UX

(¢popmupoBanus

Cnoco0 oneHku
HTOrOBBIX
IJIAHUPYEMBIX
pe3yJibTaTOB

KoHnTpoJib-
Bcero  HbIe
padoThI

IIpakTu-
yecKue
padoThI

Paznesn 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUA

duszuka u METOIbI
11 HAay4YHOTO
MMO3HAHUS

Uroro no pazgeny

2.1 Kunemaruka

JEMOHCTPUPOBATh Ha
npuMepax — poilb |
MecTo  (U3MKH B

dhopMupoBaHUHN
Bu6muorexa IJOK COBPEMEHHOM Hay4HOU
htps:/m.edsoo.ru/7f4lbfz2  “OPTHHRL - MHPA, B
pa3sBUTHH
COBPEMEHHON TEXHUKHU
u TEXHOJIOTHH, B
[IPaKTUYECKOU

JIEATEIbHOCTH JI0JeH

Paszpen 2. MEXAHUKA

EI/I6JII/IOTCK8. HOK aHUu y:IHTII')IIBIjI\T/II;HeHI/ISI
https://m.edsoo.ru/7f41bf72 rpanHll P
I/ISYIIeHHI)IX

YcTHBII onpoc

IIpaxTrueckas
pabota

Pemenune 3agau

YceTHBII onpoc

[IpakTrueckas
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(bU3NYECKUX MOJIENIEH:
MaTepuajgbHas TOYKa,
WHEpIHAIbHAs CUCTEMA
orcuéra, abCOJIIOTHO

TBEPAOE TEJIO,
UIeaTLHBIN ras,
MOJCIIH CTPOEHUS
ra3oB, JKHIKOCTEH U
TBEPIBIX T,
TOYCYHBIN

AJIEKTPUYECKUM  3apsiz
npu pereHuu

¢bu3nvecKkux 3a1aq

pabora

KonTposbnas
pabora

2.2

2.3

JvnHamuka

3aKOHEBI
COXpaHEHHUS B
MEXaHUKE

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

bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72

pacro3HaBaTh
busnyuecKkue  SBIICHUS
(iportecchr) u
OOBSICHATH WX  Ha
OCHOBE 3aKOHOB
MEXaHHUKH,
MOJICKYJISIPHO-

KHHETHYECKOMN TeOoOpUuun
CTpOCHUSA BCIIECCTBa U

ANEKTPOANHAMUKH:
paBHOMEpHOE u
PaBHOYCKOPEHHOE
MIPSAAMOJIMHEMHOE
JIBIDKEHUE, CBOOOIHOE
najieHue TEN,
JIBUKECHHE 1o

OKPY>XKHOCTH, UHEPLHSI,
B3aUMOJICHCTBHE  TeII,

YceTHBII onpoc

IIpaxTrueckas
pabota

KoHntponbHas
paborta
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maddysus,
OpOYHOBCKOE
JBUKEHHE, CTpOCHHE
JKUJIKOCTER M TBEPJBIX
Ten, W3MCHEHHE
o0béMa  Ten npu
HarpeBaHuu
(OXJMaXKIEHUN ),
TEIJIOBOE pPaBHOBECHE,
UCIapeHue,
KOHJICHCAIIUS,
TUIaBJICHUE,
KPUCTAJLTU3AIHS,
KHUIIEHUe,  BJIAKHOCTb
BO3[lyXa, MOBBILIICHHUE
JIABJICHHSI Ta3a MPH €ro

HarpeBaHuu B
3aKpBITOM cocyne,
CBSI3b MEKY
rapaMeTpamu
COCTOSSHMS Ta3a B
u3omnpoleccax,
JIEKTPU3ALIUS Tell,
B3aNMOJICHCTBHE
3apsa0B

Hroro no pasaeny

18

OCHOBEI
3.1 MOJIEKYJISIPHO-
KUHETUUECKOU

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Pasnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

ONUCKIBATH
W3YyYEHHBIE TEIUIOBBIE
CBOMCTBA TEl "u

YcTHBII onpoc

IIpaxTrueckas
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Teopuu

TETUIOBBIC SIBJICHHMS,
UCTIONB3Ys (pu3muecKue
BEJIMYMHBI:  JTABJICHUEC
rasa, TeMIeparypa,
CpenHsisl KHHETUYeCKast
SHEPIusi XaOTHYECKOTO
JIBW)KCHUST  MOJIEKY!I,
CpeIHEeKBaIpaTHYHAS
CKOPOCTh MOJIEKY,
KOJIMYECTBO  TEILIOTHI,
BHYTPCHHSISI  DHEPTus,
pabora rasa,
KO3 PUIHEHT
MOJIC3HOTO  JICHCTBHUSI
TEIUIOBOTO JIBUTATEJIS;
npu OIUCAHUU
NpPaBUIILHO TPaKTOBAThH
Gu3MyUeCKuii  CMBICH
UCTIOJIb3YEMBIX
BEJIMYHH, ux
0003HaYEHUS "
CIUHUIIBI,  HAaXOIWUTh
bopmybl,
CBSI3BIBAIOIINE JTAHHYHO
(HUBUYECKYIO BETUUHHY
C IPYTUMH BEIMYMHAM

pabora

KonTposbnas
pabora

3.2

OCHOBBI
TEPMOJIMHAMUKH

10

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

OOBSACHATH
OCHOBHBIC  TIPUHIIUIIBI
JeHCTBUS MaIyH,
npudopoB u
TEXHUYECKHX

YcTHBII onpoc

[IpakTrueckas
pabota
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3.3

ArperatHble
COCTOSTHUS
BEIIECTBA.
®dazoBbIe
NIEPEXOIbI

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

YCTPOMCTB; pa3invaTh

YCIIOBHS ux
0e30I1acHOrO
HCITOJIb30BaHMS B
IMOBCEAHEBHOM KU3HU;
BBITIOJIHSATh
IKCIICPUMEHTBI 1o
HCCJIC0OBAHUIO
(bU3HYECKUX SBICHUN U
MIPOIIECCOB c
HCIIOJIb30BAHUEM

OPSMBIX U KOCBEHHBIX
U3MEPEHUH, NPU ITOM
dbopMynupoBath

npobiemy/3anauy u
TUIOTE3Y y4eOHOro

IKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY M3
NPETI0KEHHOTO
o0opyI0BaHUA,
OPOBOAUTH  OMBIT |
bopmyarpoBath
BBIBOJIBI
UCCIICI0BATh
3aBUCHMOCTH  MEXIy
buznuecKkuMu
BEJIMYNHAMU c
UCIIOJIb30BAHUEM
OpSMBIX ~ W3MEpPEHHH,
npu TOM

KOHCTPYHMPOBATH

KoHntposbHas
pabora

YceTHBII onpoc

IIpaxTrueckas
pabota

Pemnrenne 3anau
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YCTaHOBKY,
(bUKCUpOBATH
pE3yJIbTaThI
MOJy4YEHHOMN
3aBHCHMOCTH
(bu3NYECKUX BEIUYUH B
BUJIE Ta0JIUIL u
rpaduKoB, pi (S €: 0
BBIBO/IBI o
pe3ynbTaTamMm
UCCJIEIOBAHMS;
co0oaaTh
npaBwia 0€30I1acCHOTO
TpyJa MpHU IPOBEICHUH
HUCCIIEeIOBAHUN B
pamKax y4eOHOro
IKCIIEPUMECHTA,
y4eOHO-
HCCIIEIOBATENILCKOU U
MPOEKTHOMN
JIESITEIIBHOCTH c
UCIOJIb30BaHHUEM
HU3MEPUTENbHBIX
YCTPOKWCTB 51
1abopaTopHOTO
o0opymoBaHus

Hroro no pazneny 24

4.1 DneKTpocTaTKa 10

Paznen 4. 9JIEKTPOJIJUHAMUKA
bu6nuorexa LIOK

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

pemars

paC‘-IéTHBIC 3agauu  C

YcTHBIN onpoc
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4.2

ITocTostHHBIN
JIIEKTPUYECKUN
ToK. TokM B
pa3IUYHBIX cpellax

12

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

SIBHO 3aJ1aHHOMN
(bU3NIeCKOil MOJIEIBIO,
UCTIONB3Ys (pU3muecKue
3aKOHBI W TPHUHIIUIIGI,
HAa OCHOBE aHaJIN3a
YCIIOBHSI 3aaun
BBIOMPATh (PU3NUYECKYIO
MO/IEJb, BBIJICTISITh
(du3HUYeCKre BEIMYUHBI
u dbopMybI,
HEOOXOAUMBIC sl e
peIIeHUs, TPOBOIUTH
pacd€Tel M OLICHHWBATH
peaTbHOCTD

MOJIYYCHHOTO 3HAUCHHUSI
(bU3HYECKOI BEIIMINHBI

HCIIOJIb30BATh
[IPU pelIeHNH YUeOHbBIX
3aJjad  COBPEMEHHBIE
MH(pOpMaLOHHbIE
TEXHOJIOTUHU Ui
MIOKCKa,
CTPYKTYypUPOBaHMUSI,
MHTEpIIpETAlU u
IIPEICTaBICHMS
yueOHOll M  Hay4HO-
MONYJIAPHOMN
uH(popManuuy,
IIOJIyYEHHOHN u3
pa3IMYHbIX
HUCTOYHUKOB,

[IpakTnueckas
pabora

KonTposbnas
pabora

YeTHBIR onpoc

IIpaxTrueckas
paborta

Pemenue 3agau
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KPUTUYECKH
aHaAJIM3UPOBATh
MOJTy4aeMyto
uH(pOPMAIIHIO;
MIPUBOUTH
MIPUMEPBI BKJIaJia
POCCHUICKHUX u
3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE
HayKH, 00BsICHEHHE
MIPOLIECCOB
OKpY’KaloIIero Mupa, B
pa3sBUTHE TEXHUKU W

TEXHOJIOTHI;
HCIIOJIb30BAaTh

TEOPETHUYECKUE 3HAHUS
o ¢dbusuke B
MOBCEIHEBHON  KM3HU
TSt obecrieueHust
0€e30MacHOCTH pu
oOparnieHuu c
npubopamu u
TEXHUYECKUMH
YCTpOWCTBaMH, JUIsL

COXpaHEHHS 370POBbS
U CcOOMIOIeHUsT HOPM
IKOJOTUIECKOTO
MHOBEACHUS B
OKpY>Karollen cpene

Hroro no pazaeny

22




PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110
[NPOT'PAMME

68




11 KJIACC

1eKTPoHHbIE Cnmcox UTOroBbIX Cnoco0d
(ndpoBsIe) IUIAHMPYeMbIX OLICHKH
KosmnuecTBo yacoB o0pa3oBaTe/bHbIE Pe3yarTaTos ¢ UTOTOBLIX
N Haumenosanue pecype YKa3aHHMeM 3Talo0B UX  INIAHMPYeMbIX
o/ | PASHEIIOB H TeM ¢bopmupoBanus pe3yJbTaToB
NPOrpaMMblI
Kourpoun- IIpaxkru-
Bcero  Hble yeckue
padoThI padoThI
Pazpea 1. JIEKTPOJAUHAMUKA
OIMCHIBATH YcrHbIi
U3Yy4YEHHEIE CBOICTBA  OmpoOC
BELIECTBA
(amexTpryecKue, [IpakTrueckas
MAarHUTHBIC, ONTUYECKHE,  paGora
JJIEKTPUYECKYIO
TPOBOIUMOCTD KourposnbsHas
pasIMYHBIX  cpen) U pabora
MaruuTtHoe noie. Bubsmorexa [IOK 3JIEKTPOMAarHUTHBIE
11 OneKTpOMarHuTHas 11 1 3 ) SIBJICHUS (mporecchr),
https://m.edsoo.ru/7f41c97c
WHIYKIHS UCHonb3ys  (pusnueckue
BEJIMYMHBIL:
JJEKTPUYECKUNA  3apsn,
cuia TOKa,
INEKTPUYECKOE
HalpsDKEHUE,
3IEKTPUIECKOE
COTIPOTHUBIICHHE,

Pa3sHOCTb MOTCHUOHUAJIOB,



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

Hroro no pazaeny

11

Paszpnen 2. KOJIEBAHUA U BOJIHbBI

AJIEKTPOJIBIKYIIAs CHUJIA,
pabota TOKa, WHIYKIUS
MAarHUTHOTO IIOJI, CHJIa
Awmmnepa, cwia Jlopenua,

WHIYKTUBHOCTh
KaTYIIKH, SHEPTHUS
AJIEKTPUIECKOTO n
MarHuTHOTO MoJICH,
TIEPHOJT u 4acToTa
KoJIEOAHUH B

KoJIEOATEILHOM KOHTYPC,
3apsgsa W CHJIa TOKa B

npouecce
rapMOHUYECKUX
3JIEKTPOMAarHUTHBIX
Kosebanuii,  (okycHoe
paccTosiHHe "
ONTUYECKasl CUJIA JIMH3BI,
npu OIHCaHUU
NPaBWIBHO  TPAKTOBAThH
¢duznueckuit CMBICIT

UCTIONIb3YEMBIX BEJIUYUH,
uX  OOO3HAYeHHS |
€IMHHIIBI, YKa3bIBaTh
(hopmyITbI, CBS3BIBAIOIITNE
JAHHYIO ¢du3nuecKyro
BEIMYMHY C JIPYTHMH
BEJIMYMHAMU

2.1 Mexaunueckue u

1

but6mmoreka [IOK

pacro3HaBaTh

YcerHbin




2.2

AIIEKTPOMATrHUTHBIC
KoJIeOaHus

Mexannueckue u
3JIEKTPOMAarHUTHBIE
BOJIHEI

5

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

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

(usnueckue SIBJICHUS
(mportecchbl) U OOBSACHATH
UX Ha OCHOBE 3aKOHOB
AIIEKTPOIUHAMUKH u
KBaHTOBOM ¢busuky:
JNEeKTpUYECKas
POBOAUMOCT,
TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHHUTHOE
IEUCTBUA TOKa,
B3aMMOJICICTBHE
MarHuTOB,
AIEKTPOMarHUTHAS
UHAYKIIHS, neiicTBre
MarHUTHOTO TOJIS  Ha
MPOBOJHUK C TOKOM H

JIBHOKYILAICS 3aps,
JJIEKTPOMAarHUTHBIE
KoJIeOaHUsT U BOJIHBI,
IPSIMOJIMHEMTHOE
pacnpocTpaHEeHHE CBETa,
OTpakKeHHUE,
IIPEJIOMIIEHUE,
uHTepdepeHIus,

T paxus u
NOJIIpU3aLUs CBETa,
aucrepcus CBETa,
(dhoTOorNEeKTpUYECKUI
apdext (dotorddexr),
CBETOBOE JTaBJICHUE,
BO3HUKHOBEHHUE

JIMHENYaToro CIIEKTpa

OIpoc

[IpakTnueckas
pabora

KonTponbHas
pabora
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2.3 OnTtuka

bubmuorexa [IOK

10 3 https://m.edsoo.ru/7f41c97c

aToMa BOJIOPO/JA,
€CTeCTBEHHAs u
UCKYCCTBEHHAs
PaaIuOaKTUBHOCTD

peuiats pacuéTHbIe
3a7a4i C SBHO 3aJlaHHOM
¢usnveckoil  Mojenbio,
UCHIONB3YSl  (pU3MUEcKue
3aKOHBI U MPUHIIMIBI, HA
OCHOBE aHaJIM3a yCJIOBH
3a/1a4n BbIOMpATh
(busnueckyro MOJIeTIb,
BBIICTIATh  (pU3MUecKue
BEJIMYMHBI U (HOPMYIIHI,
HEeoOXoAuMBbIE A €€
pelieHus, MIPOBOJUTD
pacuéTl U OIEHUBATh
peanbHOCTh
MOJIYYEHHOTO  3HAYCHHUS
(hbU3UYECKOI BETMYUHBI

VYcTHBIN
ompoc

[IpakTrueckas
pabora

Hroro no pazneny

24

OCHOBEI

CcIIeuaIbHON
31

TEOpPUH

OTHOCUTCIIBHOCTHU

Paszea 3. OCHOBBI CIIEIIMAJIBHOU TEOPUH OTHOCUTEJIBHOCTH

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

OCYUIECTBIISATh
npsiMble M KOCBEHHBIC
U3MEpeHUsT (PU3MYECKUX
BCJIMYHUH, npu 3TOM
BbIOMpaTh ONTHUMAJIbHBIH
crnoco0 U3MEepeHus Hu
VICTIONTb30BATh M3BECTHHIC
METO/bI OILI€CHKH

MOTPEIIHOCTEN

Ycerabiin
onpoc

[IpakTueckas
pabora

Kontponbnas
paborta
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Hroro no pazneny

ONEMEHTHI
4.1 .
KBaHTOBOH ONTHKH
4.2 Crpoenue aToma

4.3 ATOoMHOE SApO

Paznen 4. KBAHTOBAS ®U3UKA

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

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

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

U3MEPEHU;
UCCIIe1I0BaTh
3aBUCUMOCTH
(U3NYECKUX BEIUYHH C
UCTIOJIb30BaHUEM
IPAMBIX U3MEPEHUH: NIPU
9TOM  KOHCTPYHPOBAaTh
YCTaHOBKY, (pUKCHpOBAThH
pe3yJIbTaThl MOJIYYECHHOU
3aBUCUMOCTH
(¢u3nYecKUx BEIWYMH B
BUJIC Ta0JInIL u
rpaduKoB, JieNath
BBIBOJIBI 10 PE3yJIbTaTaM
UCCIIEI0BaHMS

pemarb pacyéTHbIe
33Jla4d C SIBHO 3aJaHHOU
¢u3nueckoil  MoJenblo,
UCTIONB3YS  (pU3MUecKue
3aKOHbI ¥ MPUHLUIIBI, Ha
OCHOBE aHaJIM3a yCJIOBHS
3a1a9n BBIOMpATh
¢busnueckyro MO/ICIIb,
BBIICTIATh  (pu3MUecKue
BETUYMHBI U (HOPMYIIHI,
HeoOXomnMele I €€
peuieHus, MPOBOJIUTH
pacy€Tsl W  OLICHUBATh
peaTbHOCTh

YcTHBIN
onpoc

[IpakTueckas
pabora

Pemenue
3aJ1a4



https://m.edsoo.ru/7f41c97c
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MOJIyYEHHOTO  3HA4YCHUS
(hbU3UYECKON BETUYMHBI,
pemaTh
KAaueCTBECHHBIC  3aJauu:
BBICTPAWBaTh JIOTMYECKHU
HEMPOTHBOPECUYUBYIO
IEMOYKY PaCCYKIECHUU C
OIIOpOM HAa H3YYEHHBIC
3aKOHHI,
3aKOHOMEPHOCTH u
(bu3nvecKue sSBICHNUS,
UCIIOJIB30BaTh TIPH
pelieHun y4eOHbIX 3a/1a4

COBPEMEHHBIE
uH(GOpPMaIMOHHbBIE
TEXHOJIOTMH JJIsl [TOMCKA,
CTPYKTYypUpOBaHMS,
MHTEPIIPETALNN u

NpeCTaBIeHUs yueOHOM
U HAay4YHO-IIOIYJIAPHOHN
uH(popMaluuy,
MIOJIyYEHHOMN u3
Pa3JINYHBIX MCTOYHUKOB,
KPUTHYECKH
aHAJIU3UPOBATh
HOJy4aeMyto
UH(POPMALIUIO;
OOBSACHATH
MIPUHIUTIBI NerCTBUS
MalluH, MNpuOOpoB U
TEXHUYECKUX YCTPOWCTB,
pa3nuyath YCIOBHS WX
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DNeMEeHTbI
5.1 aCTPOHOMMUH U
acTpou3uKH

15

0€e301acHOro
HCTIOB30BAHUS B
[MOBCETHEBHOM KU3HU

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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

IIPUBOJUTH
MIPUMEPHI BKJIaJ1a
POCCUICKHX u

3apyOeXHBIX  yUEHBIX-
(U3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHUE
MIPOIIECCOB

OKPY’KaIIIero Mupa, B
pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

HCIOJIb30BaTh
TEOPETHUYECKUE  3HAHUS
o ¢busnke B
IMOBCEIHEBHOM JKU3HU
JUIS o0OecIieueHus
0e30macHOCTH npu
oOparteHuu c
npubopamu 51
TEXHUYECKUMH
YCTPOMCTBAMH, Jinig: |
COXpaHEHUs 370pOBbSI U
COOIrOIeHUSA HOPM
JKOJOTHYESCKOI0
IIOBEIACHHS B

OKpYKarollen cpene

VYcTHBIN
onpoc

[IpakTnueckas
pabora

Pemenue
3a1a4
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Hroro no pazgeny 7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

paborarh B rpynmne Y CTHBIU
c BBIIIOJTHEHUEM | OIIPOC
Pa3IUYHBIX COIHAILHBIX
pounen, IUITAHUPOBATh  [IpakTUueckas
pabory TPYNIBL,  paGota
parroHaIbHO
pacipeaeisiTh KonTponbHas
6.1 Ob6o06marommee 4 bubnmoreka [JOK Eijit;f;?i " pabora
HOBTOPEHUE https://m.edsoo0.ru/7f41c97c
JEeSITeNIbHOCTD B
HECTAH/IaPTHBIX
CUTyallusX, aJeKBaTHO
OILICHUBATh BKJIAJ
KaXKIOr0 U3 YYaCTHHKOB
Irpynnel B peIICHUE
paccMaTpuBaeMoit
poOIIeMbI
Hroro no pazgeny 4
PeszepBHOe Bpems 3
OBILEE KOJIMYECTBO
YACOB I10 68

[TPOT'PAMME
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