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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHTAHUSA U
KOHLIETIIIUUA TIpernojilaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeamMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTo npeaMera «Pu3nKa» 1o rogam oOydyeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIy4YeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3yyenue ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa OOydYaromwuxcsi, B (POpMUPOBaAHUE YMEHUU MPUMEHSThH
HAyYHBIA METO]I MO3HAHUS NP BHITIOJHEHUN UMU YI€OHBIX UCCIIEOBaHUM.

B ocHOBy kypca ¢u3Wku 1jis ypOBHsS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuaj U3 BceX pa3esnoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKkn Cc pa3BuTHEM OOIIECTBA, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKHAM KPYTOM TEXHHUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHHS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (husmdeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIAIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O TPUPOJE, TpaHHUIax
OPUMEHUMOCTH TEOpWUM, JJIs ONHCAHWS EeCTECTBEHHO-HAYUHBIX SIBICHUH W
MIPOIIECCOB).

CucTeMHO-esITeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIuXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TporpaMme mo (u3nke OObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeijeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHamleHus kabunera ¢Qusuku. Ilpu »3TOoM oOecreunBaercs OBJIAJACHHE
OOy4alOLMMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIIECTOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsAETCA PEUICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. IIpu 3TOM AJig pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJJaHHON (PU3NUECKON MOJIENBIO, TO3BOJIAIONINE IPUMEHITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/aHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECeUYeHHI0 Yy4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3MKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHX
IpPEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKiIa. B kaOuHere (U3UKU JOJDKHO OBITh
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0oBaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICNIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUH ©  MPOILIECCOB, JOMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o00OpyIOBaHHE [JII YUYEHUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4CHUs] PU3UKHU B 0011eM 00pa30BAHUU SIBJISIFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHWE YMEHHUU OOBICHATH SBICHUS C HCIOJH30BAHHEM
bU3NYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O POMM (PUBUKHU MJIS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX 1elield 0O0ecreunBaeTCsl pelleHueM CIeAYIOIUX 3a/7a4d B

npoliecce u3ydeHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
3JIEMEHTHI aCTPO(DU3HKH;

e (opmMupoBaHMe yMEHHN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUNW B MpUPOAEC U IS TNPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axay, MOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3anue GU3NMYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITETFHOTO IUTAHUPOBAHMS U TPOBEACHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCJIOBHMM NJIsi Pa3BUTHS YMEHHM MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbIi YpOBEHb) Ha YPOBHE CPEIHEro OOIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPAaTOPHBIX M
MPAKTUYECKUX PalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEJacT BBIOOD
NpoOBeNCHMUST JTa0OPaTOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
mupa. Ponbp DJKCriepuMeHTa W TEOPUM B IPOLECCE MO3HAHUS IPUPOJBIL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIIBI TPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mMecto Qu3Nku B (OPMHUPOBAHUUA COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€puaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHni U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitnoe  aBmkeHue. [IBukeHHe  MaTrepualbHOM TOYKH 1O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MEepEeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGnionenue aBuxkeHUs Tena, OPOIIEHHOrO IMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXAY MNYTSIMHU, HNPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OpOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokosd. Kosddumment tpenus.
Cuita conpOoTUBIIEHUS MPU IBU)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHoE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tena.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuyeckne yCTpPOMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUHU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHMEM MEXAHMYECKOW IHEpruu
TeJIa Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHast u3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBMKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ naMmepenue. lllkama temmneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHHu4ecKue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3blBalOIIME JTUCKPETHOE CTPOEHHE BEIeCTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OneiThl 10 U PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IltepHa.

OnbITHI, JOKa3bIBAIOIIINE CYILIECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Monenb, WuTIoCTpUpyomias Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS WJICATbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHIA
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuKu

TepMmoanHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HMJACAJIBHOrO  ra3a. Buiael  Temionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IeNIbHAS TEIJIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh IPoIIecCcoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpyHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMJIOBbIX MainMHax. Koap@uuueHT moie3Horo
nevctBus TemoBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIe3HOTO
JNEeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIOIHEPTETHKHY.



TexHuyeckue yCTpoHWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Teja MpU Terionepeaaye.

OnelT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnuwie cocmoanusn eeuyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayum3anus. Y AenbHas TerioTa miaBienus. Cyomumanusi.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue YCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJICHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. DiaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. OJEKTPUYEeCKWil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsanoB. [IpOBOJHUKH, IUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOrO 3apsja.
B3aumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe tmone. Hanpsok€HHOCTH  anekTpuueckoro mods.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM M AMDJIEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DSJIEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE BJIEKTPONpHOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaThyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 35eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COINPOTUBJICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3axkon Oma i MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHKeE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKHY. CobOcTBeHHas " IpUMeCHast IIPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITENbHBIM M HECAMOCTOSITENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN TUO]], TaIbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue HSIIEKTPOABWKYIIEH cuiabl. KoOpoTkoe 3ambIkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3yyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCylIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMoN0oTNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupoje, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOM NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEH u



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH HPUHTED, ANIEKTPOHArpEBATEIbHbBIC puOOpHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO Cynepno3uiuu
MarHuTHBIX nosied. JInHMM MarHuTHOM WMHAYKIMHU. KapTuHa JTUHWNA MarHUTHOU
WHYKIIMU T0JIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKIUH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaeicTBue NpOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMN
UHIYKIUU. ODJEKTPOJBIKYIASl CUJIa HWHIAYKIUU. 3aKOH BJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWKYIIAs CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABWKYIIAS  CHIa
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUSA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpOMAzZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepuon, wacrora, amrmummryaa u ¢asza KoyieOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MAasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuil. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATLHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjeOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHusx. BrIHYXIeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHykeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IponsBoacTBo, mepegadya u MOTpeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTenbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpPEeMEHHOIO0 TOKa B IENM W3 TOCJEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpaneHus. llepuon. CkopocTb
pacmpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTepdepenius u uPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHLMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE TIOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus U MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGniogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHMH.



HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoJspu3anus, Tudpakius, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBINA MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobupatoue U pacceuBaromve JuH3bl. ToHkasg JnmH3a. DoKycHOe
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. udpakuuonHas pemeéTka. YcCIoBue HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pAacpOCTPaHEHUE, OTPAXKEHHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxium crera.

HabOmronenne nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzaiuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymaTsel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIJIECHUE BPEMEHHU M COKpAIlCHHE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SJHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULBI. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HepruM (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiiHmreitHa 1y gorodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COTHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEMTHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
cneKkTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOAOPOAA.

BosiHoBBIE cBOlicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
Jyalu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHrueckue YCTpPOWCTBA M MPAKTUYECKOE TNMPUMEHEHHE: CIEKTPaJIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTuBHOrOo wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccooe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTHUBHOTO pacaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnseie peakunu. [lenenue u cuHTE3 AI€EP.

SAnepuwiii peaktop. Tepmosiaepusiii cunte3. IIpoGiaeMbl U TMEpPCHEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

®dyHIaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gus, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cucteMma.

Connne. ConHewHast akTUBHOCTh. Mctounumk »Heprur CoJjiHIIa W 3BE3L.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBCTUMOCTB». 3BE3IBI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BOItonMM CoJiHIA U
3BE31. DTaNbl )KU3HH 3BE3I.

Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraraiakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPE/IeNICHUs MOJI0KEHN HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sI CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOM cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHble CBSA3H

N3yuenne kypca usuku 0a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMH MAaTE€MAaTHKH,
OMoN0THY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUK: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUHWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne IOMIAIU TIOCKUX GUryp u o0béMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW MpUpoJe, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPbIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaIbHbIN
aHau3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAs II€Yb, pajap, PaguONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpaXaThb TOTOBHOCTh M CIOCOOHOCTh OOYYalolmMUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTU B MPOIIECCE peaiu3alldd OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YKCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIECUYETOBEYECKHMX T'yMaHUCTUUECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aMO/ICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
NaTpuoTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOI0;

OCO3HaHME JIUYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3nUecKoi HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYEeCKOr0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHHUE U OCYIIECTBJICHUE ICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIe YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA,;

pacuIMpeHre OMbITa JIEITeIbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (GUBWKA  OCYIIECTBIATH  IMPOCKTHYID W HCCIEAOBATEIBCKYIO
NeATEeTbHOCTh HHIUBUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS
ba3oBble 1ornueckue aAecTBu:
CaMOCTOSITEIbHO  (OpMyJNIHpOBaTh W aKTyaJIU3UpPOBaTh  MpPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPENENATh 1N JACSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaATbHBIX 1 HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJ€Th HAyYHOW TEPMUHOJIOTUEH, KIIIOYEBBIMH TOHSATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelieHusl 3ajiay (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTUUYECKYIO 0O0JacTb
KU3ZHEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (HU3NUECKOTO COAEP)KaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYUIECTBISATh IIOMCK, aHaJM3,
CUCTEMAaTH3alMI0 U WHTEPIPETAlNI0 MHPOPMAlUMU pPa3IMYHBIX BHUIOB U (popm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh  CPEICTBA  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad ¢ CcoONMIofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX aHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHayeHHsI HTHPOPMAIUH U LEIEBOU ayAUTOPHUH, BHIOMpPAs ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKATHBHbIE YHUBepCaJIbHbIE YueOHbIe 1elicTBUS:
OCYIIECTBIATh OOLIEHWE Ha Yypokax (U3MKKM U BO BHE-YPOUHOU
JeSITEIbHOCTH;



pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JCUCTBUM,
pacmpeienarh pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

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

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JIaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/JeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO INPUHHUMATh PEIICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaToOB
NEeATEILHOCTH;

MPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pPe3yIbTaTOB
JeSATCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce nocTmKEHUS JIMUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAJILHBIN UHTCIUICKT, TIPEATOIar AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOUYAOIIETO CIIOCOOHOCTh IMTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aJalnTHPOBAThCI K
AMOITMOHAJLHBIM U3MEHECHHAM U MIPOSBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

SMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUA W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEO,
UJICaJbHBIN a3, MOACIM CTPOCHUS Ia30B, )XKUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NIECKUX 3a/]1a4;



pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIAPHO-KUHETUYECKOW TCOPUM CTPOEHMs BEILECTBA U
IEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IPSAMOJIUHEHWHOE
JBUKEHUE, CBOOOJHOE IMaJeHUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMojeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKCHHUE, CTPOCHUE KHUAKOCTEH
U TBEPJIBIX TEJN, U3MEHEHNE 00BbEMA TeJl IIPU HArpeBaHUM (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIA3ALUs, KUIICHHE,
BJIAJKHOCTb BO3/1yXa, [IOBBILICHHUE JABJICHUA I'a3a IIPU €r0 HAarPEBaHUU B 3aKPBITOM
COoCyle, CBsA3b MEXAYy IIapaMeTpaMd COCTOSHUSA Tra3a B  H30IpOLEcCax,
IIEKTPU3aLUs TEJ, B3AUMOICHCTBUE 3apsI0B;

OIKCHIBATh MEXAHUYECKOE JBUKEHHE, WCIOJIb3Ys (DPU3MUECKHE BEIUYHMHBI:
KOOpAHHATa, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWIa,
VMMIIYJIBC T€Jla, KNHETUYECKas dHEPrus, IOTCHUUAIbHAA DHEPIUsA, MEXaHUYECKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYECKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W EIUHMIIbI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C JPYTUMHU
BEJIIMYMHAMY;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Yysl (DU3MYECKME BEJIMYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAsT DHEPrus XaOTUYECKOIO IABMKEHHS MOJIEKYJ, CPEAHEKBAApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs B3HEprus, padbora rasa,
KOA((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTessl; MNpH ONUCAHUU
NpaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJb3YEMbIX BEJIUYUH, HX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME JaHHYIO
(HU3HYIECKyIO BEIMYUHY C IPYTUMHU BEIHYMHAM;

ONMCBHIBATh U3YYEHHBIEC MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHHSI (ITPOLIECCHI), UCTONIBb3Ysl (PU3MUYECKHE BETUYMHBL: ANEKTPUUECKUI 3apsij,
DIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD I10JIs, IIOTEHLUAN, Pa3HOCTh IIOTEHIINAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJMYMH, MX OOO3HAUEHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3MYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMMY;

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IIPUHLMIIBL: 3aKOH BceMUpHOro tarorenus, I, I1 u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPIUMH, 3aKOH COXPAHEHUS MMIIYJIbCa,
IPUHIUIT CYNEPHIO3ULMUA CHUJI, NPUHIUII PABHOIPABUS HHEPLUAIBHBIX CUCTEM
OTCY€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUSA BEIIECTBA, I'a30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPIUU TEILUIOBOIO IBUXKEHUS MOJIEKYI C
aOCOJIFOTHOM TEMIIEpaTypoH, NEPBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHMsI
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasindarh CIOBECHYIO



(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUSA MAalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MAaCHOTO HCIOJb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, NpPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyHOBaHUS, MPOBOAUTH OMBIT U
bopMyIUpOBATH BBIBOBI,

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy (PHU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
buKCUpOBaTh PE3yNbTAThl IMOJTYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TaOJIUIl U TpaUKOB, JeNIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MpU MPOBEICHUM UCCIETOBAHUM B
pamMKax yd4eOHOTO SKCIepUMEHTa, Yy4eOHO-HCCIEeNOBATENILCKOW U TPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THblEe 3aJaud C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINYNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
IIENIOYKY PACCYKICHUW C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHe ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIA TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YUYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBAThH MOTyIaeMyto HH(POPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE MPOLECCOB OKPYXKAIOLIErO0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
J1s obecrieueHrss 6€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpaMU U TEXHUUYECKUMU



yCTpOMCTBaMH, JIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TIpyHIE C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEEisITh OOS3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN AJEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO sjipa MpH pPELIEeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKU: 3JIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NEUCTBUSA TOKA, B3aAUMOJICHCTBHE
MarHuTOB, JJICKTPOMarHUTHasT WHAYKUMWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE PACHPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TOJApU3aLMs CBETa, JHCIEpCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YAd (PU3NYECKUE BEIUUYUHBIL:
AIIEKTPUYECKUN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIKYIAs cuila, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cwia Ammepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMArHUTHBIX ~KoJeOaHuh, (HOKyCHOE pacCTOsSHHE U
ONTUYECKAasl Cuja JIMH3bl, NP ONMCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKUI
CMBIC] MCIIOJNIB3YEMbIX BEJIMYMH, UX OOO3HAYEHUs M EIUHUIIBI, YKa3blBaTb
(GopMyJibl, CBS3BIBAIOIIME JIAaHHYI0 (U3MYECKYIO BEIMUUMHY C JIpPYTMMHU
BEJIMYMHAMU;



ONMUCBHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHl, HCIOIb3YS
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICI
WCITOJIb3YEMBIX BEJIMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIOJIB3YS (PU3MUCCKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJIEIbHOIO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJIMHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OMHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUs SHEPrvHU, 3aKOH COXPaHEHHUsI MMITYJIbCA, 3aKOH COXpPAaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAaCCOBOI0 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBl, 00JIacTH)
MPUMEHUMOCTH;

OMPENIENIATh HAIIPABIICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI MO0 MCCIECAOBAHUI0 (DU3WUYECKUX SBJICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBMUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUHN: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOW W IMPOCKTHOU
NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCITOJTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (DOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEIIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
HOJIy4YEHHOT0 3HaueHus1 (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIAEHUH C OMOpPOl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH W
(duznueckue sBICHUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTABJICHUs y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOTYyYCHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIyYaeMyr0 HH(OPMALIHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3I0POBbsSI M COOJIIOJIEHUS HOPM SKOJOTHYECKOTO
TOBEJICHUS B OKPYXKAIOIIEH Cpee;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATH PadOTy TPYMNIbl, PALUMOHAIBHO pacHpelnesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIECSITENIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa [JOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORRI TepMOHHAMII 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlffj;lifjsiggﬁﬂucwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsmmuecTBo yacos
No Kont pakr
o/ Tema ypoka poJb HYEeCKHU
I Bcero HbIE e
pa6or  padort
bl bl
1 ®u3uka — Hayka o npupoje. Hayunsie MeToAbI IO3HAHUS OKPYKAKOLIETO MUpa 1
) Posib 1 MecTo (u3nKu B GOPMHUPOBAHNN COBPEMEHHON HAY4YHOM KApTHHBI MUPA, B IPAKTUYECKOMN |
JESATEIIBHOCTH JIIOJEH
3 Mexanuueckoe 1BukeHue. OTHOCUTEILHOCTh MEXAaHUYECKOT0 IBUKeHus. [lepemenienue, |
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE 1
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE 1
6 CBobomHoe majieHne. Y CKopeHue CBOOOTHOTO TaJACHUS 1
7 Kpusonnneiinoe nBrmxenue. J{BHKeHHE MaTEpUaIbHONW TOUKH IO OKPYKHOCTH 1
3 [IpuHnun otHocuTenbHOCTH ['anunes. iHepruanbHbie cucTeMsl oTcueTa. 11epBsolii 3akoH |
HeroTona
9 Macca tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoii 3akoH HeloToHa 17151 MaTepuaibHON |
TOYKH
10 Tpernit 3akoH HproTOHA 7151 MaTEpHAIBHBIX TOYEK 1
11 3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTh 1
12 Cwia ynpyrocrtu. 3akoH ['yka. Bec tena 1
13 Cwuna tpenust. Koaddunuent tpenns. Crta CONpOTUBIICHUSI PU JBHKEHUH Tea B )KUIKOCTH |
WM Ta3e




HOCTyrIaTCJ'IBHOC 1 BpalllaTCJIbHOC ABUXKCHUEC a0COJIFOTHO TBép,Z[OFO tena. MomenT cuibl. [1neuo

14 CHUJIbL. Y CJIOBUSI PaBHOBECHS TBEPAOTO TEJA

15 NMiynbc MaTepUalibHON TOYKH, CUCTEMbI MaT€pUaAIbHBIX TOUEK. MIMIynbe cuibl. 3aKOH
COXpaHEHHUs UMITYJIbCa. PEakTUBHOE IBH)KEHHE

16 Pabota u momrHOCTE cuibl. KuneTndeckas sHeprusi MaTepuaibHOW Touku. Teopema 06
M3MEHEHUU KUHETHUYECKOW SHEPTUH

17 [TorenuuanbHas sueprud. [loTeHuunanbHas sHeprus ynpyro n1ehOpMUPOBAHHON MPYKUHBIL.
[TorenuunanpHas sHeprus Teja BOIM3U MOBEPXHOCTU 3EMIIH

18 [ToreHunanbHbIC U HETIOTEHIMATBHBIE CUJIbl. CBA3b pabOTHI HETTOTEHIIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM IHEPIrUr CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTrun

19 JlaboparopHas pabota «lcciieqoBanue CBSI3U padOThI CUIIBI C H3MEHEHUEM MEXaHUIEeCKON
SHEPTUHU TeJa Ha PUMEPE PACTSHKCHUS PE3UHOBOTO KIyTa

20 Kontponbhas pabota no teme «KunemaTuka. JluHamuka. 3aKOHbI COXpPaHEHHUS B MEXaHUKE)

21 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKON Teopur. BpoyHOBCKOE IBUKEHUE.
Hupdysus

2 XapakTep JBMKEHUS U B3aUMOJCHCTBUS YaCTULl BellecTBa. Moienu CTpOEHHUsI ra30B, )KUIKOCTEN
Y TBEPIBIX TEN

23 Macca monekyn. KonnuectBo BemectBa. [locrosinnast ABoraapo

24 TenmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus

25 Wneansusbiii raz B MKT. OcnoBHoe ypaBHeHrne MKT

26 AOcoroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHYEeCKOW SHEPTHH IBFKCHHS MOJICKYII.
VYpasHenue MenpaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIE 3aKOHBI

73 JlaboparopHas paboTa «lccrnenoBanue 3aBUCIMOCTH MEKIY MTapaMeTpaMu COCTOSTHHS
pa3pexKEHHOTO Ta3a»

29 N3omporieccrl B nieaabHOM Ta3e U UX rpadudecKoe mpeICTaBlIeHre

30 BryTpeHHsIsI SHEprys TEPMOAMHAMUYECKON CHCTEMBI U CITOCO0BI e€ n3MeHeHus. KonmndyecTBo




TCIIJIOTHI U pa60Ta. BHYTpCHHHH OHEPIusaA OAHOATOMHOI'O HACAJIBHOI'O Ira3a

31 Buns! Tenonepenaun 1
1 VY nenpHas TEMIOEMKOCTD BellecTBa. KomuuecTBo TEmIoThl Ipu Teruionepeaade. AanadaTHbINA |
nporecc
33 [1epBblii 3aKOH TEPMOJAMHAMUKHU U €r0 MPUMEHEHHUE K U30IpoIeccaM 1
34 Heob6patumocts nporieccoB B npupoze. BTopoil 3akoH TepMOAMHAMUKA 1
35 [Mpunmun geictBust u KII/] TenmoBoi MammuHb 1
36 Huki Kapno u ero KI1J{ 1
37 DKoJoru4ecKe npoOIeMbl TEINI0OIHEPTeTUKH 1
38 Ob6o6maromuii ypok «Momnekyisipaas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1
39 KonTponbhas pabota nmo teme «MonekyinspHas pusruka. OCHOBBI TEPMOIMHAMHUKI 1
40 [TapooOpazoBanue u koHeHcanus. Mcnapenue u KuneHue 1
41 AOGcooTHas M OTHOCHUTENbHAs BIXHOCTh BO3ayxa. HachlmeHnHbli ap 1
42 Tépnoe Teno. Kpucrannuueckue u amopdHsbie Teaa. AHU30TPOIUS CBOMCTB KPUCTAIIIOB. |
Kunkue kpuctamibl. CoBpeMEHHbIE MaTEpUAIIbI
43 [InaBnenue u kpuctammsanus. Y enbHas TemioTa miaasienus. CyonuManus 1
44 YpaBHeHHe TEII0BOro OanaHca 1
45 DrneKkTpu3anus Tei. DNeKTpUIecKuil 3aps. J(Ba Bua 3JIeKTpUUECKHUX 3apsIOB 1
46 [IpoBOIHUKY, TUBNEKTPUKH U MOJTYIPOBOJIHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa 1
47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouedHbli aeKTpudecKuil 3apsi 1
43 Hanpsx€HHocTh anekTpruueckoro nodis. [IpuHnun cyneprno3uiuu 3JaeKTpudeckux noneu. Jlunuu |
HaIpsKEHHOCTH
49 PaGora cun anexrpocratnueckoro nois. [lorenuan. PazHocTs moTeHmanon 1
50 [TpOBOIHUKYN M TUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. udnekTpudeckas IpOHUIIAEMOCTh 1
51 OnektpoéMkocTb. Konnencarop 1
52 DNEKTPOEMKOCTH MIJIOCKOT0 KOHJAEHCATOPA. DHEPTHUS 3apSIKEHHOTO KOHIEHCATOpa 1




53 JlaGopaTtopHas pabota "M3mepenne 3IeKTpoEMKOCTH KOHIeHcaTopa" 1

54 [IpuHuun neicTBUs U IPUMEHEHHE KOHJEHCATOPOB, KOMMPOBAIBHOIO annapaTa, CTpyHHOro |
IpUHTEpa. DIEKTPOCTaTUUECKas 3allIUTa. 3a3eMIICHUE IIEKTPOIIPHUOOPOB

55 DIIEKTPUUYECKHI TOK, YCIIOBHS ero cymectBoBanus. [locrosinubiii Tok. Cuna Toka. Hanpsbkenue. |
Conporusnenue. 3akoH OMa /1715 yyacTKa Lelnu

56 [TocnenoBarenbHOE, MapamielbHOE, CMEIIAHHOE COeIMHEHNE MPOBOIHUKOB. JIabopaTopHas |
pabota «/3y4yeHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOBY

57 Pabota u Mo1HOCTh 371eKTpruYecKoro Toka. 3akoH Jlxoynsa-Jlenna 1

53 3axon OMa 71 IOJTHOM (3aMKHYTOM ) AyieKTpudeckoii 1enu. KopoTkoe 3amMbIkaHue. 1
JlabopaTtopHas pabora «M3mepenne I/IC ucTouHMKa TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS»

59 DNeKTPOHHAs MPOBOAUMOCTH TBEPBIX METAIUIOB. 3aBUCUMOCTh COITPOTUBIICHHS METAJJIOB OT |
Temreparypbl. CBEpXIIPOBOAUMOCTh

60 DnexkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB 1

61 [TomynpoBoIHUKY, UX COOCTBEHHAs U MPUMECHAsk IPOBOIUMOCTb. CBONCTBA p—n-Tepexoa. |
[TonynpoBOIHUKOBBIE TPHOOPHI

2 DNEeKTpUUECKU TOK B paCTBOPAx M pacIulaBax 3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS |
JUCCOLMAIUs. DIEKTPOIIN3

63 OnexkTpuueckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus. |
[Imazma

64 DJeKkTpudeckre NpudOphl U yCTPOICTBA U UX MpaKkTHUecKoe mpuMeHeHue. [IpaBuia TexHuku |
0€301acHOCTH

65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) 1

66 KonTtponbHas padora o Teme «nektpoctatuka. [locTosHHBIN 31ekTpudeckuii ToK. Toku B 1
Pa3IMYHBIX Cpeax»

67 PesepBHblit ypok. KonTponbHas pabota 1o teme "JnekTpoguHaMuka' 1

68 Peseprubiit ypok. O6o06maronuii ypok mo temam 10 kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauuecTBO 4acoB

No Kont pakr
o/ Tema ypoka poJb HYEeCKHU
I Bcero HbIe e
pador  pador
bl bl
! [TocTossHHBIE MATHUTHI M UX B3aUMOJIeicTBUE. MarHuTHOE noJie. BeKTop MarHUTHOM MHIYKIIHH. |
JIvHMY MarHUTHOW MHAYKUIWU
2 MaruauTtHoe 1nosje npoBoJHuKa ¢ TokoM. OnbIT Opcrena. BzaumoaeiicTBiue npoBoIHUKOB ¢ TOKOM 1
3 JlaboparopHas padoTa «/3yueHne MarHuTHOTO MOJISI KaTYIIKU C TOKOM 1 1
4 JleiicTBre MarHUTHOTO TOJISL HA MPOBOIHUK ¢ TokoM. Cuia Ammepa. Jlaboparopnas pabota | |
«HccnenoBanue eicTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy ¢ TOKOM»
5 JlelficTBHEe MarHUTHOTO TIOJISI HA JIBIKYIILYIOCS 3apspKkeHHyro yacTtully. Cua Jlopenia. Pabota |
cuibl JIopeHia
6 OnexTpoMarauTHas MHAyKLuUs. [ToTok BekTopa MarHUTHOM nHAYKIMKU. D/1C MHIyKIMU. 3aKoH |
ANEKTPOMATHUTHOM MHAYKIMK Papanes
7 JlaGopatopHas pabota «lccnenoBanue SBICHUS IEKTPOMArHUTHON MHIYKIIUN 1 1
g NupyktuBHOCTB. SIBeHne camonHaykiuu. DJ1C caMOMHAYKIINH. DHEPTUsl MArHUTHOTO TIOJIS :
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe
9 TexHuueckue ycTpoucTBa U UX MIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI, SJIEKTPOMArHuTHl, |
AIIEKTPOABHUraTENb, YCKOPUTEIH IEMEHTAPHBIX YaCTHUL], UHAYKIIMOHHAS 11€Yb
10 O6o06matromuii ypok «MarauTHoe moje. IIeKTPOMarHUTHAST HHTYKITHSI 1
11 KonTponbhas pabota no reme «MarHuTHoe nosie. JIeKTpOMarHuTHas HHAYKLUSD) 1 1
12 CBobosHbIe Mexannueckue konedbanus. ['lapmonndeckre konedanus. Y paBHEHNE TrapMOHMYECKUX |

kosiebanuil. [IpeBparienue snepruu




JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH IeprO/ia MaJbIX KoJeOaHui Ipy3a Ha HUTH

13 OT JIJTMHBI HUTH U MacChl TPy3a» !
KoneGatenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOieOaHus B UA€aIbHOM

14 K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEKIYy MEXaHHUECKUMHU U 3JIEKTPOMAarHUTHBIMU 1
KOJICOaHUSMU

15 ®opmyna ToMmcona. 3aKOH COXpaHEHHsSI SHEPTUU B HI€aTbHOM KOJeOaTeTbHOM KOHTYPE 1

16 [IpencraBienue o 3aTyxaronux KoneOaHUsIX. BeIHY ) IeHHbIE MEXaHUYECKUE KOJEOaHMUS. |
Pe3onanc. BeiHYXIEeHHBIC 2IEKTPOMArHUTHBIC KOJIeOaHuUs

17 [lepemennbIit ToOKk. CHHYCOUIabHBIN NEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO TOKA. |
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKEHUS

18 Tpanchopmarop. [Ipons3BoacTBO, Iepeaava U MOTPEOICHUE IICKTPHUSCKON SHEPTHH 1

19 VYeTpoicTBO U MPAKTHUECKOE MPUMEHEHHE JIEKTPUUECKOTO 3BOHKA, TEHEPATOPa IEPEMEHHOTO |
TOKA, JUHUH 3JIEKTpoIepeaay

20 DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE JIEKTPoIHEpruu. KynbTypa ucoib30BaHus |
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

21 MexaHnnueckue BOJHBI, yCIoBHs pactipoctpanenus. [lepuoa. CKOpocTh pacripocTpaHEHUs U |
JUTMHA BOJIHBL. [lomepeunbie U Mpo10IbHBIE BOTHBI

22 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka 1

23 DIeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. [1Ikana aeKTpoMarHuTHBIX BOJH 1

24 [IpuHuuMnBl paguocBs3u U TeneBuaeHus. Pazputue cpeacTs cBa3u. Paguonokanus 1

25 Kontponbnas padota «KonebaHust 1 BOJTHBD»Y 1

26 [IpsimonHENHOE pacpOCTpaHEHHE CBETA B OJHOPOAHOM cpene. ToueuHblil MCTOYHUK cBeTa. Jlyu |
cBeTa

27 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paskeHU B TUIOCKOM 3€pKaJie 1

73 IIpenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxeHnue. IIpenenbHblil yro MojaHoro BHyTPEHHETO 1
OTpaKeHUS

29 JlaGopatopHas pabota «3Mepenue nmokasaress MpeIOMICHUS CTEKIIa 1




30 JIunsel. [Toctpoenune nzodpakenuii B tuH3e. Dopmysa TOHKOM JIMH3BL. Y BEIMYEHUE JTUH3BI

31 JlaboparopHas pabota «lccrnenoBanue CBONCTB N300paKCHUN B JTHH3AX)»

3 Hucniepcus ceera. CroxkHbIN cocTaB Oenoro cBeta. Lpet. JJaboparopnas padota «Habmronenue
JUCIIEPCUU CBETA»

33 WNurepdepennus ceera. Judpakuus ceeta. JudpakinuonHas pemeérka

34 [Tonepeunocts cBeTOBBIX BOJIH. [lonspusanus ceera

35 OnTuueckue NpudbOpPsI U YCTPOICTBA U YCIOBUS UX 0€30MaCHOr0 MPUMEHEHUS

36 I'paHMIIBI IPUMEHNMOCTH KIIACCUYECKOM MexaHUKHU. [locTynaTel cienuaibHON TEOPUU
OTHOCUTEJIbHOCTH

37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JICHUE BPEMEHH U COKPAILEHUE JITTHHBI

18 DHeprus U UMIYJIbC PEISTUBUCTCKON yacTHllbl. CBA3b MAacChl C SHEPTUEH U UMITYJICOM.
DHeprus NOKos

39 KonTponpHas padora «Ontruka. OCHOBBI CIICIIHAILHON TEOPUU OTHOCUTEIILHOCTH)

40 ®otonbl. Popmyna [Inanka. Heprus U UMIyabC GpOTOHA

41 OtkpsiTre U uccnenoBanue porordpdexra. Onwitel A. I'. Cronerosa

42 3akoHsbl potodddexra. YpaBHeHue DitHIuTeiiHa 1151 poToapdekra. «KpacHas rpaHuna
doroaddexra

43 Hasnenue cBera. OnwiTe! [1. H. JIeObeneBa. Xumudeckoe nelcTBHE CBETa

44 TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOIeMEHT, GOTOIaTUNK, COTHEUHAS
Oarapesi, CBETOAMO

45 Pemenue 3anau no Teme «37€MEHTBI KBAHTOBOM ONTHKU»

46 Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccesauto o-vgactuil. [ImanerapHas Moaensb
aToMa

47 ITocrynarer bopa

43 Wznmyuenue u norsouieHue GOTOHOB MPH MEPEXOE aToMa C OJTHOTO YPOBHSI SHEPTUHU Ha JIPYTOM.
Buns! criektpos

49 Bonnosble cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaan3M.




CronTanHOE U BBIHYXXJICHHOC N3JIYUCHUC

OTkpeiTHE pagroakTuBHOCTH. OnbITEI Pezepdopia mo onpeneneHuio coctaBa paauoakTHBHOTO

50
W3JIy4CHUS

51 CgoiicTBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paanoakTHBHOCTH HA KHUBBIE OPTraHU3MbI

57 OTKpbITHE TPOTOHA U HelTpoHa. M30Tonbl. Anb(da-pacnan. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usinyduenue

53 DHeprus CBA3U HYKJIOHOB B sifpe. SnepHble peakuuu. AnepHsiit peakrop. [Ipodiiemsrl,
MEePCIEKTUBBI, YKOJIOTUYECKUE ACTIEKTHI SIEPHON SHEPTETUKU
DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MeToabl HAOIIOACHHS U PETUCTPALIUN

54 ANeMEeHTapHbIX YacTull. Kpyrieiil cton «@yHaaMeHTalbHbIE B3aUMOIEUCTBUA. ENTUHCTBO
($u3nYeCKOil KapTUHBI MUPa»

55 Bun 3B€3gnoro nHeba. Co3Be3ausi, spKue 3BE3/bI, MIIAHEThI, UX BUIUMOE JBHkKeHHE. ColHeuHas
cucreMa

56 Comnne. ConHeunast akTHBHOCTh. MicTounnk sHeprun CosHIa U 3BE3]]

57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU MOCIIEI0BATEILHOCTH. BHyTpeHHee
cTpoeHnue 3BE311. CoOBpeMEHHbIE MPEICTAaBICHUS O MPOUCXO0KACHNUHN U 3Boonuu CoHIa U 3BE3]1

53 Muineunsiii [1yte — Hama ["anaktuka. [Tonoxenue n npmxenue Connuna B ['anaktuke. ['anakTuku.
YEpHble ABIPHI B spax rajJakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bosnbioro B3peiBa. PennkToBOe M3ydeHue.
MeraranakTuka

60 Hepeniennsie npo6iaemMbl aCTpOHOMUU

61 KoHnTtponbHas pabota «J1€MEHTHI aCTPOHOMHUU U aCTPODU3UKI

& Ob6o6maromuit ypok. Posib ¢pu3nku u acTpOHOMUU B 5KOHOMUYECKOH, TEXHOJIOTUYECKOIA,
COLIMAJILHOW U ATHUYECKOH cepax NesTeIbHOCTH YeloBeKa

63 O6o6maromuii ypok. Poib 1 MecTo pU3uKH U aCTPOHOMUU B COBPEMEHHON HAYYHOU KapTHUHE
Mupa

64 O6o06matomuii ypok. Pons ¢puzudeckoit Teopuu B GOPMUPOBAHUH TIPEICTABICHNUN O (U3HIECKOM




KapTHHE MHUpa
65 Ob6o6maromuii ypok. Mecto (bmnqecicoﬁ KapTUHBI MUPa B 00ILEM pSAY COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX MPEICTABICHUH 0 pUpoIe
66 PesepBHblil ypok. MaruutHoe nose. DIeKTpOMarHuTHas HHAYKINS 1
67 PezepBHblii ypok. Ontrka. OCHOBBI ClIEUAIBHON TEOPUH OTHOCUTEIBHOCTH 1
68 Pesepnsiit ypok. KBantoBas ¢pusuka. DeMeHTh aCTPOHOMHH U acTPOU3UKU 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




[TpunoxxeHnue k pabodeit mporpamme

«®opMbl yueTa padoyeil NPOrpaMMbl BOCIIMTAHUSD)

° [ToOy»xaeHue MKOJIBHIUKOB COOJI0IaTh Ha YPOKE OOIICTIPUHITHIC HOPMBI TTOBEICHUS;
° WCITOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COJAEpKaHUsA y4eOHOTO MpeaMeTra
yepe3 moa00p 3a1a4 Il perieHus, TPoOJIEMHBIX CUTYAIMi i1 00CYKICHUS B KJlacce;

° MIPUMEHEHUE AUCKYCCHH, KOTOPBIC JAIOT yYalTUMCs BO3MOXKHOCTh MPHUOOPECTH OTIBIT

BEJICHUSI KOHCTPYKTUBHOIO JMAJOra; IPYyNIoBOd paboOThl, pabOTHl B Mapax, KOTOpPbIE ydar
HIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOJCHCTBHUIO C IPYTUMU JI€ThMH;

o IPUBJICUCHNE BHUMAHUS ILIKOJBHUKOB K LIEHHOCTHOMY AaclEKTy H3Y4aeMbIX Ha
ypOKax sIBIIEHHMH, opraHuszanus uX paboThl ¢ MOITy4aeMOW Ha YpOKE COLHAIbHO 3HAYUMOMU
uHpopMalnMell — WHULMHUPOBAHUE €€ OOCYXIEHHUS, BbICKa3blBaHUS YYaIUMHUCS CBOETO
MHEHHS T10 €€ TIOBOJTY, BRIPAOOTKH CBOETO K HEl OTHOIICHUS;

J UCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH CO/AEp)KaHUs yuyeOHOro mpeamera
yepe3 JEMOHCTpalMIO JETAM IPUMEPOB OTBETCTBEHHOI'O, TIPaKJAHCKOI'O IOBEIEHUS,
MPOSIBJICHUSI UYETIOBEKOIIOOMs M JT0OpOCEp/IEYHOCTH, 4Yepe3 IMOAOOp COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTEHWS, 3a/Jad JJIs PEUIeHHs, MPOOJEMHBIX CHUTyalud uis OOCYXICHHS B
KJIacce;

J OpUMEHEHHEe  Ha  yYpOKe  MHTEPAaKTUBHBIX  ¢GopM  pabOThl  ydalIuXcCs:
MHTEIUICKTYaJIbHBIX, JEJIOBBIX, CHUTYAIlHOHHBIX HWIP, CTHUMYJIUPYIOIIMX IT03HABATEIHHYIO
MOTHBAIUIO IIKOJILHUKOB; TUCKYCCUH, KOTOPBIE JAI0T YYalIMMCsl BO3MOKHOCTb IMPHOOPECTH
OTBIT BEJICHHUS KOHCTPYKTHBHOTO JAHMAJOra; TPYyNIOBOW paboThl wim paboThl B Tapax,
KOTOpBIE yJaT IIKOJIbHUKOB KOMaHIHOH paboTe U B3aNMOACHUCTBHUIO C IPYTUMU JIETHMH;

o BKITIOYEHHE B YPOK UTPOBBIX MPOIEIYP, KOTOPBIE IOMOTAIOT MOJIEPKATh MOTHUBAITUIO
JeTell K TOJTYYCHUIO 3HAHWH, HAJIQ)XMBAHUIO TO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHHWH B
KJIacce, IOMOTaloT YCTaHOBJICHUIO I0OpOKenaTeaIbHOU aTMOCc(ephbl BO BpeMsI YPOKa;

o opraHuzans meQcTBa, HACTaBHUYECTBA MOTHBHUPOBAHHBIX U 3PYJUPOBAHHBIX
yyaluxcsl HaJl UX HEYCIEeBaoIMMH OJHOKJIACCHUKAMHU, JAIOIIEro HIKOJIbHUKAM COIMAIbHO
3HAYMMBII OTIBIT COTPYTHIUYECTBA U B3aUMHOMN TIOMOIIIH;

o UHUIMMPOBAHUE M TOAJEpPXKKA HCCIeI0BATEIbCKONW NESATEIbHOCTH IIKOJIBHUKOB B
paMKax peanu3anii UMH WHIUBUAYAJIBHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB,
9TO JaCT IIKOJHHHKAM BO3MOKHOCTh TMPHOOPECTH HAaBBIK CaMOCTOSATEIBHOTO pEHICHHUS
TEOPEeTUYEeCKOW MpoOIeMbl, HABBIK TE€HEPUPOBAHUS M OG(OpPMIIEHUS COOCTBEHHBIX HJEH,
HaBBIK YB@)KUTEJIILHOTO OTHOIIEHUS K UYYKUM HJIesM, OopOpMIIEHHBIM B paboTax APYrux
UCclieIoBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS Tepesl ayAuTopueil, apryMeHTHPOBAaHUS
Y OTCTaWBaHUS CBOCH TOUKH 3PCHHUS.
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