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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE TOJOXKEHUM U TpeOOoBaHUU K
pe3yibTaTaM  OCBOEHMSI ~ OCHOBHOM  00pa3oBaTeNbHOM  MPOrpaMMBlI,
npencraBieHHbix B ®I'OC COO, a takxke ¢ yu€tom (demepaibHON paboueit
MporpaMMbl BOCIIMTAHUS W KOHIIENIMU TpenojaBaHusl Y4yeOHOTO MpeaMera
«Duzuka» B oOpa3oBaTeIbHBIX oOpraHu3anusx Poccuiickoit ®enepanuu,
peann3yIoX OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Conepkanue mporpaMMmbl 1O (pu3MKe HampaBlieHO Ha (opmupoBaHHE
€CTECTBEHHO-HAYYHOM KapTHHbI Mupa oOydarommuxcs 10-11 kmaccoB mpu
oOyuennn uXx (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOrO  moaxoxa. [Ilporpamma 1o  QU3HMKE  COOTBETCTBYET
tpeboBanusim GI'OC COO k miuaHUPYEeMbIM JIMYHOCTHBIM, TMPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM 00yUEHHUS, a TAK)XKE YUUTHIBAET HEOOXOUMOCTh
peanu3aiu  MEXIPEAMETHBIX CBsI3€ (U3UKM C €CTECTBEHHO-HAYYHBIMHU
y4eOHBIMU TIpeMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE IIEJIM H3yYEHHUS
GbU3MKK Ha YPOBHE CpelHEro 001iero o0pa3oBaHus, MIIaHUPYEMbIE PE3yJIbTaThl
OCBOCHHUA Kypca (PU3UKU: JTUYHOCTHBIC, METaNpeIMETHbIC, NMpPEeAMETHbhIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

® [UIaHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (GU3MKM Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ TTPEAMETHBIC PE3YJIbTATHI IO T0/IaM 00YUYEHUS;

e cojepxanue yueoHoro npeamera «dDusukay mo rogam o0yueHus.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B
KauecTBEe YueOHOro mpeameTa B IIIKOJIE, BHOCUT CYIIECCTBEHHBIH BKJIAJ B
cucteMy 3HaHuUd 00 okpyxawmeM wupe. LlkonbHbli Kypc GU3MKH —
CUCTEMOOOPA3yIONuil  JUIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (pM3MYEeCKre 3aKOHBI JieKaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
M3ydyaeMbIX XUMHEH, Ouosioruel, usznueckoil reorpadueil U acTpOHOMHUECH.
Hcnonb30BaHWe W aKTUBHOE MPUMEHEHHE (U3UYECKUX 3HAHUW OINpenesnseT
XapakTep M pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMUA B c(epe HSHEpPreTukH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJyYEHUsI HOBBIX MaTEPUAIOB C 3aJJaHHBIMU
cBoicTBaMu © Jpyrux. M3yuenue (u3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMUpOBAHUE E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa OOydarolmmxcs, B
dbopMUpOBaHUE YMEHUNW TPUMEHATh HAYYHBIH METOJ TO3HAaHHUS TMpHU
BBITIOJITHCHUH UMH YIEOHBIX HCCIICIOBAHUM.



B ocHOBy kypca ¢u3MKu I YpPOBHS CpeIHEro ooiiero oOpa3zoBaHus
MOJIOKEH Psii UACH, KOTOpPblE MOXXHO paccMaTpUBaTh KaK MPUHIIUIBI €ro
MOCTPOEHUSL.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBIISIETCS JIOTHYECKH
3aBEpPILIEHHBIM, OH COACPKUT MaTepual U3 BCEX pa3/iesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU C HEl MaTepuan Kypca (U3HUKH
o0ObeaMHEH BOKPYr (QU3NUECKHX Teopuid. Bemymmm B Kypce SBIsSETCS
dbopMupoBaHUE NMPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUU, BEIIECTBE U
nouie.

Hoes cymanumapuzayuu. E€ peanuzanus NpearonaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaIa (U3NYECKON HAYKH, OCMBICTICHHE CBSI3H Pa3BUTHUS
bu3uKK ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes npuxnaonoii Hanpasnennocmu. Kypc @u3uku npenrnonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUYECKUX W  TEXHOJIOTHYECKUX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJIep KaHMs, TOCBSIIEHHBIX SKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpPBIE CBSA3aHbI C Pa3BUTUEM TEXHHKU U TEXHOJIOTHM, a TakKe OOCYKIACHUs
npo0ieM  palMoOHAILHOIO  MPUPOJONOJIB30BAaHUS U 3KOJIOTMYECKOU
0€30MacHOCTH.

CrepKHEBBIMU dJI€MEHTaMU Kypca (PU3MKH HA YPOBHE CPEIHEro oOIIero
oOpa3oBaHuUs SABJISIOTCA PU3NUecKre Teopuu ((GopMUPOBAHUE TIPEICTABICHHUM O
CTPYKTYyp€E NOCTPOEHUS (PU3NYECKON TEOPUH, POJIA (PYHIaMEHTAIIbHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMEHHBIX TMPEJCTABICHUSIX O TNPUPOJE, TpaHUIlaX
MPUMEHUMOCTH TEOPHM, JJIsi OINHCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUU W
MIPOIIECCOB).

CucTeMHO-eSTENHHOCTHBIN TOAX0A B Kypce (u3uku peamusyercs
MPEXKJE BCEr0 3a CYET OPraHu3aluu SKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuatommxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO HCMOJIb30BAHUE
CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB M J1abOpaTOPHBIX
paboT, KOTOphle B IporpamMme 1o (U3MKEe OOBEAMHEHBI B OOIIMH CIIHUCOK
YUYEHUUECKUX MPaKTUYECKUX paboT. BeineneHne B yKa3aHHOM IepeyHe
71a060paTOpHBIX PabOT, MPOBOJAUMBIX ISl KOHTPOJIS U OLIEHKH, OCYIIIECTBIISIETCS
y4acTHMKaMK 0Opa30BaTENbHOTO Tpolecca MCXOAsd M3  OCOOEHHOCTE
IJIAHUPOBAHUS W OCHaIeHus kaOuHera ¢usuku. [Ipum 3ToM obecreumBaercs
OBJIaJICHWE OOYyYarOIMIMMHCS YMEHUSMHU TIPOBOJUTH KOCBEHHBIC H3MEPEHUS,



UCCIJIEJOBaHMsI 3aBUCUMOCTEN (DU3MUECKUX BEIMYUH M MOCTAHOBKY OIBITOB IO
POBEPKE MPEITOKEHHBIX THIIOTE3.
Bonbiioe BHMMaHUE YJENsETCS PEIICHUI0 PAcuETHBIX M KaueCTBEHHBIX
3agad. [Ipu 3TOM 17151 pacu€THBIX 3a]a4 IPUOPUTETOM SIBIISIFOTCS 33J1a4M C SIBHO
3aJJaHHOW (U3UYECKON MOJENBIO, TO3BOJISIOUIME IPUMEHSTh HW3YUYECHHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiena Kypca, TaKk U HHTETPUPYS
3HaHWS W3 pa3HbIX pasnenoB. J[Is KauyecTBEHHBIX 3alady MPHOPUTETOM
SBIIAIOTCA 33/1aHU Ha OOBSICHEHHE MPOTEKaHWsA (PU3UYECKUX SBICHUH U
IPOLIECCOB B OKPY’KAIOUIEH KU3HU, TpeOyromue BbIOOpa (PU3HMUECKONH MOJEIH
JUISL CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpedoBanusmu PI'OC COO k marepuaibHO-
TEXHMYECKOMY OOEeCNevYeHnI0 y4eOHOro mpolecca 0a30BbIil ypoBEHb Kypca
Gu3MKN Ha YpPOBHE CpEAHEro OOIIero oOpa3oBaHUs [OJDKEH H3ydaThCs B
YCIIOBUSIX IPEIMETHOr0 KaOMHeTa (PM3UKHU WM B YCIOBUAX HUHTEIPUPOBAHHOTO
KaOuHeTa MpeIMETOB €CTECTBEHHO-HAy4YHOro IHKiIa. B kabuHere (usnku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTOpHOE OOOPYAOBAHHUE JUISI BBIITOJIHEHHS
yKa3aHHBIX B MporpamMme MO (pU3MKe yUYEHHYECKUX MPAKTUYECKUX padoT u
JEMOHCTpaLlMOHHOE 000PYIOBAHHUE.
JleMoHCTpallMOHHOE 00OpyioBaHHE (OPMUPYETCS B COOTBETCTBUU C
NPUHIIAIIOM MHUHUMAIBHONH JOCTaTOYHOCTH M 00ECIeYrBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B MporpaMMe Mo (pU3MKe KIIOYEBBIX JAEMOHCTpPAIlUN IS
UCCIICIOBAaHMSI HM3yYaeMBbIX SIBICHHH MW TIPOIECCOB, OMIUPHUECKUX H
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.
JlabopaTopHoe 0OO0OpyAOBaHHE [JIsi YUYEHHYECKUX NPAKTUYECKUX padoT
dbopMupyeTcsi B BUJEe TEMAaTHIECKIX KOMIUIEKTOB B 00ecreunBaeTcst B pacuére
OJHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcs. TemaTnmueckue KOMILIEKTHI
7a00paTOPHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOCHBI HAa KOMILJICKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IU(POBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.
OCHOBHBIMHM LEJIAMHU U3y4Y€HUsI PUUKHU B 001IEM 00PA30BAHUU SBIISIFOTCS:
e (¢dopMHpOBaHHE HHTEpPECca M CTPEeMIICHUS OOyYaroIUXCS K HAYYHOMY
U3YYCHUIO TPUPOABI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

® pa3BUTHE TNPEJACTABICHUA O HAYYHOM METOJAE T[O3HAHUA W
(GbopMUpOBaHHE UCCIEIOBATENLCKOIO OTHOIICHUS K OKPY’KaIoLUM
SIBIICHUSIM;

e (GOpMHPOBAHHE HAYYHOTO MHPOBO33PEHHsI KaK Pe3ysibTaTa HU3YUCHHSI
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;



dbopmupoBaHUe YyMEHUN OOBACHITH SBJICHUS C MCIOJb30BAaHUEM
bu3MYecKuX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUEe TIPEICTAaBICHUN O PO (PU3UKHU AJI Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTHKEeHHE ATUX 1eJIeld 00eCTIeUNBAETCS PEIICHUEM CIEAYIOMIMX 3a/1a4 B
npoliecce u3yueHus Kypca (U3UK1 Ha YpOBHE CPEHET0 O0IIero o0pa3oBaHuUs:

NpUOOPETEHUE  CHUCTeMbl  3HaHUHM 00  00mmMX  (U3UYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOPHUAX, BKJIIOYAas  MEXaHHKY,
MOJICKYJIIPHYIO (U3HUKY, JJICKTPOAMHAMUKY, KBAaHTOBYIO (HU3HKY U
AIIEMEHTHI acTPO(DU3HKHY;

dbopMUpOBaHHE YMEHHH MPUMEHATh TEOPETUYCCKUE 3HAHHS IS
OOBsICHEHHsSI (PU3MYECKHX SBJICHWA B TIPUPONE M JUISI TPUHITHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PAa3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOMN
buznyeckoil Moaenplo, 3adad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3fanue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBHSM 3aJ1a4H;
NMOHUMAaHUEe (PU3NYECKUX OCHOB M MPHHIIMIIOB JACHCTBUS TEXHUYECKHUX
YCTPOHCTB W TEXHOJOTHYECKUX TMPOIECCOB, WX BIWSHHAS Ha
OKPY>KaIOILYIO CPENy;

OBJIaJICHWE METOJaMH CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U MPOBEACHUS
buU3NYEeCKUX SKCIEPUMEHTOB, aHAIIM3a U MHTEpIIpETaluy nHpopmaiuu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

CO3JaHWE  YCIOBUH I Pa3BUTHS  YMEHHHA  TIPOEKTHO-
HCCIIEIOBATENIbCKOM, TBOPUECKOM JIESITEILHOCTH.

Ha usyuenue ¢usuku (06a30BbIii ypOBEHb) HAa YpPOBHE CPEAHETO OOIIETO
oOpazoBanus otBoguTcsi 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 knacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipenymaraemeiii B mporpamMme 1Mo (U3WKE TEPEUYCHb Ja0OPATOPHBIX W
MPAKTUICCKUX PadOT SBJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJaeT BBIOOD
poBeeHus J1ab0paToOpHBIX PabOT M OMBITOB € YYETOM HWHAMBUAYATBHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupone. HayuyHble MeTOABI NMO3HAHMS OKPYKAOLIETO
Mupa. Ponb DOKCrepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MognenupoBanue (uU3NYECKUX SIBJIEHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe IBIkKeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOE nazieHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBosnmHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPYHOCTH C IMMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.



Habmronenne nBwkeHUs Tena, OPOIIEHHOTO IOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepeHne yckopeHus: CBOOOJHOrO MaieHHs.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne nBUKEHUS IapUKa B BSI3KOU JKUJIKOCTH.

W3ydenue ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['aynmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

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

TexHnueckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT JIehopmaluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUs TBEPAOTO TeJia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccenenoBanne yClIOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NMiynsCc MatepuaibHOM TOUYKHM (Tena), CHUCTEMbl MaTEPHAIBHBIX TOYEK.
HMItynsC cHIIbl 1 U3MEHEHHE HMITyJIbCa Teja. 3aKOH COXPAHEHWS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KUHETHUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. [loreHunanbHas DHEPIUs YIPYIo
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teida  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUUANbHblE  cuibl.  CBs3b  pabOTHI
HEMOTCHIHAIBHBIX CHUJI C M3MEHEHMEM MEXaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
IIPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEeHIUATBLHON SHEPTrUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MosexkyasipHas pu3uKka 1 TEPMOAUHAMUKA
Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOeHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyll. KonudectBo BemiectBa. [locTosinHas ABoraapo.



TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana remmneparyp
Llenbcus.

Mopnens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOpPUHM HACalbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIbHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHHEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnbIThl 10 TU(PPYy3UHN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Monens, nuTiocTpupyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA WJCANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJIEHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepmoauHamuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAsI TEIIOEMKOCTh BELIECTBA.
KosnuecTBo TEIIOTH pH TEIIONEpEaaye.

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

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUpPO/IE.

TeruioBple  mamuHbl.  [IpUHOUNBL  JEWCTBHSL  TEIUIOBBIX  MAIIKH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosduiueHT mnosie3Horo



nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW H3HEpPruM Teja IMPU COBEPIICHHH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHne BHYyTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OnpiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuyecmea. Pazoswvle nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBrmenue wu
KpUcTayuM3anus. Y aelibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AYXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, TUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbli AIEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYINEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUARNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHudeckue yCTPOMCTBA M IIPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
[TocnenoBaTenbHOE, MAapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

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

DNEKTPOJBIXKYILAs CHJIAa U BHYTPEHHEE COMPOTUBJIECHHWE WCTOYHHKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH AHO/I,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBLIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepHraa.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 10 Kiacce OCyIIECTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Quamueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napaboa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddys3us, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SBIICHUS B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBAHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYECHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAaykKuuu. I[IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHYKIIUU T0JIS TOCTOSSHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUWAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoelicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOysib U HanpaBJieHUE. [[BHKEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BEKkTOpa MarHUTHOU
MHAYKUAHW. OJIEKTPOABIKYIAs CWia HWHAYKIUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu Papazes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJJHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenua.



NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAA  CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIWOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKUMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Pa3znen 5. KoJsieOanust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbLE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($aza KoyeOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHUYEeCKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'uM B UJ€aTbHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[Tepemennbiii  TOK. CUHYCOMJAIbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsHDKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE AEeKTpodHepruu. KynbTypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: SIICKTPUUYECKUMA
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

Halmronenne 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Halmnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpum mocCiIeoOBaTEIbBHOM COEAMHEHWH PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mopens TMHUYN IEKTPONEPEAAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnemoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HNuTtepdepenius u uPppakuus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyYEHHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

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

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu



OObpazoBaHue 1 pacIpoOCTpaHEHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue uatepdepenunu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. I[IpsMonuHenHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEeUHBI HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKAa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LBerT.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DOKycHOe
pacCTOSIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHLIMOHHON
KApTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB NIpM  [AaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: OYKH, JIyna,
¢doroanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PEIIETKA, OSIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.



Hab6mronenune naTepdepeniinm cBera.

Hab6mronenune nudpaxium ceera.

HaGnronenue nucnepcuu cBera.

[TomydyeHue ciekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHue ciekTpa ¢ MOMOIIBIO0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul
N3Mepenue rnokasaTess NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHunBl  OPUMEHUMOCTH  KJACCHYEeCKOM  MexaHuku.  IlocTyiatel
CHEUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOZYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUIEHUE BPEMEHU U COKpallleHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIbI. DHEPTHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

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

OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdekra. YpaBuenue OunmTeitHa st hoToddpdexra. «KpacHas rpanuiay
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuuecKue YCTpOICTBA M MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhdEKTa.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4aCTHIL.
[lmanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u morionieHue
($OTOHOB TpU TEepexoAe aroMa C OAHOTO YPOBHS SHEPTUU Ha Jpyrod. Buiel
cniekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BousiHOBBIE cBoOMicTBa yacTtull. Bonnsl ne bpoitis. KoprycKyisipHO-BOJIHOBO#M
JyaJI3M.

CHOHTaHHOE U BBIHYX/JICHHOE U3ITy4YCHHE.

TexHuyecknue yCTpOHCTBAa M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGmronenue iMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuwl

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpeITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4deHHUs.
BnusiHne painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbsda-pacnan. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpouCTBa U NPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOIIUX YACTHIL.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).



Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHE
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii IlyTe — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukToBoE n3MydeHHE.

Macmrabnas crpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Yuenuueckue nabnooenus

HaGnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPEIeNICHUs MOJI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro Noyapus U ipKUe 3BE31bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro Ilyru.

Oo0o0maromiee MOBTOPEHUE

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIbHON M ATHYECKOU c(epax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsS B 11 Kimacce OoCyIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoscnpeomemnvle nowsimusi, CBSI3aHHBIE C W3YyUYCHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.



Mamemamuxa: pemIEHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
byHKIMA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOEC
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEyTrOJbHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAINIMYECKAs] CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYECKOM PEIIETKU, CHEKTPaJbHBIN
aHaJIu3.

l'eoepagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, TPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIIEpeaay, TE€HEpPATop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMKay HA YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbII YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Pealnu3aldi OCHOBHBIX HAIPaBICHUH
BOCIIUTATENIBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIICYETOBEYECKUX TyMaHUCTUUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aMMOJICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHIMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymiero pusnveckoi Hayke;

5) Tpya10BOTr0 BOCIMTAHUS:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodecCHOHANbHOU AESTEIBHOCTU, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIAaTh OCO3HAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpMHPOBAHHOCTh JKOJOTMUYECKOW KYJNbTYPhl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHrUe ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
u3ydeHus: (QU3UKA  OCYLIECTBISATH  HPOEKTHYID M HCCIEAOBATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAJILHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (QOopMyJNIHMpOBaTH W aKTyaJlM3upoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IeNM JACSITENIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.



ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:

BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU U METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU yueOHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHpETallud, MPeoOpa3oBaHUI0 M MNPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalMUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIlEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHaJIM3UPOBAaTh IMIOJYYECHHBIE B XOAE PEUICHUA 3aJladyd pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEeILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh MEPEHOCUTh 3HaHHWA 10 (HU3MKE B MIPAKTUYECKYIO O0OJaCTh
KU3HEIEATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIbHBIC MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOITYCKAIOIINE aJbTEPHATHUBHBIC PEIIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] MHPOpManuu (U3HUECKOTO COAEpPKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIATh IOMUCK, AHAIMU3,
CUCTEMATHU3AIMIO U HHTEPIpETaruio MHGOPMAIMK PAa3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJB30BaTh  CpPeACTBA  HUH(POPMAIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHusl, TMPaBOBbIX U  ITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax cC
y4€TOM Ha3HAYeHUsI UHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpAsi ONITUMATIBLHYIO
dbopMy TIpeCTaBICHUS U BU3yaTU3aIUH.



KoMMyHUKATHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUS:

OCYIIECTBISATH OOIICHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JEATEIBHOCTH;

pacmo3HaBaTh MPEANOCBUIKA  KOH(MIUKTHBIX CUTyallid MW CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M MCIOJIb30BATh MPEUMYILECTBA KOMAHIHOM U WHAMBUAYaJbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBUM C y4€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

OpPUHUMATh [EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeneniarh pojau ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLICHMBaTh WJEU C TMO3WLHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NelCTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAESITEIBbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIMpATh paMKH YYEOHOIO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npornecce HoCcTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCS K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSI YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKUH 3apsij IPU PEIICHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (pU3MUECKUE SIBJICHUS (TPOILECChl) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEILIECTBA U
ANEKTPOAUHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBUKEHUE, CBOOOJHOE IMaJ€HUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3aumMojieicTBre Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00BbEMA Tell IPU HarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHHUE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3ALMsA, KUIICHHUE,
BJI&KHOCTH BO3/lyXa, OBBIIICHUE TaBICHUS ra3a IIPU €r0 HarpeBaHUM B 3aKPBITOM
COCyZle, CBSI3b MEXAY IIApaMEeTpaMH COCTOSIHMS Tra3a B  HM30IPOLECCaX,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBMKEHHE, UCIOJIb3Yys (DU3MUECKHUE BEITUYMHBI:
KOOpAMHATa, IIyTh, IMEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, MOTCHIHAIbHAS JHEPIUs, MEXaHW4YECKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NpPH ONUCAHUU NPaBUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBbIX BEIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHUHY C JAPYTUMHU
BEJINYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIONb3ysl (U3MYECKHE BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIusl XaOTHYECKOr0 ABMIKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3Heprus, padbora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; NpH ONUCAHUU
NpaBUIbHO TPaKTOBaTh (U3MYECKUH CMBICT HCHOJB3YEMbIX BEJIIMYUH, HX
00O3HAaYeHUsT W EAUHMIIBL, HaXOAUTh (OPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(pU3MUECKYIO BEIMUUHY C JPYTUMH BEINYNHAM;

ONMCBHIBATh U3yYEHHBIE MIEKTPUUYECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE TO0JIE, HANPSHKEHHOCTD IMOJIs1, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
OpU ONHCAHUM TMPABUWJIBHO TPAKTOBAaTh (DHU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UUECKYIO0 BETUUYUHY C IPYTUMH BETMUMHAMU;



aHAMM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3HUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPIHH, 3aKOH COXPaHEHUS HMITYJIbCa,
OPUHIUMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JABUKEHUS MOJICKYJI C
a0COJIFOTHOUN TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyaTh CIOBECHYIO
GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHsS UX OE30MMACHOTO WCIOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3UYECKUX SBJICHUM U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynnpoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh yCTaHOBKY W3 TMPEIOKEHHOTO O0OPYIOBaHHUSA, IMPOBOIUTH OMBIT H
(bopMyIUpOBATH BHIBO/IBI,

OCYUIECTBJISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIY  (QU3MUECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
buKcUpoBaTh Pe3yibTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIC TaOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAaHNUS,

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax yd4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIIOJB3YSI (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/lau
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NIl €€ PEeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMYNHBI,

penaTh KaueCTBEHHBIC 3a1a41: BHICTPAUBATh JIOTHYECKH HEITPOTHBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3uYeCKHE IBIICHUS,

WCIIOJIb30BAaTh ~ MPU  PEIMIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA IOWMCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN



U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGPOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIy4aeMyI0 HH(POPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH CpEAcE;

paboTaTh B TIpyHIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUTAHUPOBAaTh PabOTy TPyNNbl, pPalMOHAIBHO pACHpeneisTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJIEKBATHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaOIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTHH, B IMPAKTUYECKON JEATENBHOCTH JIOJAEH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS W3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUI 3apsii, Jy4Y CBETa, TOUEUHbII UCTOYHHUK CBETA, s/IepHas
MOJIeJb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sjipa IMpH PELIEeHUH (HU3MUECKUX
3a/1ay;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBIICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DPUBHMKH: DJIEKTPUUYECKAs. TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MAarHUTHOTO IIOJSL Ha
OPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHas

PaIOaKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YS (DU3UYECKUE BEITMYMHBIL:
ANEKTPUYECKUN 3apsii, CWJIA TOKA, DJICKTPUUYECKOE HaIPSKEHUE, BJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJIEKTPOJIBIDKYIIAs CHia, paboTa TOKa,
MHOYKIWAST MarHuTHOrO MoJis, cuia Ammnepa, cuia JlopeHia, WHIYKTUBHOCTD



KATYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEeH, MEepHoJ M YacToTa
KojeOaHnii B KoyseOaTeIbHOM KOHTYpE, 3apsj W CHia TOKa B TPOIEcce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUU, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUYeHHs U EAUHMIIBI, YKa3bIBaTh
GbopMyTIBI, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYECHHBIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OO0O3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIu3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapajieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g pororddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4HUCia, moctyiaTtel bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3linyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIpAKEHHWE U YCIOBUS (TpaHHIlBI, 00JACTH)
MPUMEHHUMOCTH;

OTPENIENIATh HAMPABJICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuiibl JlopeHiia;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH



pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BIBOIBI [0 pPE3yIbTaTaM UCCIIECTOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Y4eOHOTo SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATENIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pyIOBAHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJIB3YS (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pEIlIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKICHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIIOJI30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4y  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEICTABJICHUS YYEOHOW W HAay4YHO-TIOMYJIAPHON MH(MOPMALIMH, IMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS MX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTatb B TpyNNe C BBIIOJHEHUEM pPa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacOpenesnsiTh OOS3aHHOCTH U
IUIAaHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos JJIEKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB u (ungpossbie)
Ne /i Koutposbubie IIpakTuyeckue
TeM NMPOrpPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypchbl
Pa3znen 1. DUSUKA U METO/Ibl HAYUHOI'O ITIO3HAHUSA
11 ®u3nKa U METOJIBI HAYYHOTO 5 bubmuoteka [JOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmoreka [JOK
2.1 K 5
HHEMATIa https://m.edsoo.ru/7f41bf72
bubmoreka IJOK
2.2 7
Huranuia https://m.edso0.ru/7f41bf72
53 3aKOHBI COXPAHEHUS B 5 1 1 bubmmoreka [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
' KHHETUYECKOM TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAUHAMUKHU 10 1 bubmoreka [JOK



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

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

AI‘pGI‘aTHBIG COCTOSAHUA

bubmoreka [JOK

3.3 . D 5
BOHIECTRA. THIIOBRIE https://m.edsoo.ru/7f41bf72
epPeXoabl
Wtoro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmoreka [JOK
4.1 1
IIEKTPOCTATH 0 https://m.edsoo.ru/7f41bf72
' ' P https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB I10O 68

[TPOI'PAMME



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

11 KJIACC

Kosmn4yecTBo yacos JJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
KontpoJsbnbie | IIpakTuueckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTesIbHbIE
padoThbI padoThI
pecypchbl
Paznea 1. JIEKTPOIUHAMUKA
11 MarunurHoe 1oJe. 11 1 3 bubmoreka [JOK
' DIeKTPOMAarHUTHAS WHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHu4yecKue u 9 1 bu6moreka IJOK
' 9JICKTPOMAarHUTHBIC KOJIeOaHuUs https://m.edsoo.ru/7f41c97c
59 MexaHuueckue u 5 1 bubmoreka [JOK
' 9JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubmoreka IJOK
2.3 O 10 3
frrd https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIHIEIITUAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI crielIMaIbHON TEOPUH 4 1 but6mmoreka [JOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4



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

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEMEHTHI KBAHTOBOU ONTHUKH 6 bubmorexa HOK
' . https://m.edsoo.ru/7f41c97c
bubmoreka [JOK
4.2 CTpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6moreka IJOK
4.3 ATOMHOE 51po ° https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU N ACTPODPU3UKU

DJIeMEeHTBI aCTPOHOMUH U bubmoreka [JOK
5.1 7 1
acTpoHU3uKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOHIEE IIOBTOPEHUE
bubmoreka IJOK
6.1 4
Obobmaroruee nosToperne https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68 4

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandyecTBO 4acoB
Ko JIEKTPOHHBIE
HIp IIpakr | Jara P
Ne 0JIbHBI uugposbie
Tema ypoka puecKkH = M3Y4YeHus
n/n Bcero | e 10a oOpa3oBarejibHbIE
e
paodor pecypchl
padoThI
bl
@du3uka — HayKa O IPUPOJE. bubnuotexa [JOK
1 Hay4Hbple METOIbI TO3HAHUS 1 1 Henemns https://m.edsoo.ru/ff
OKPYKaroIIEero Mupa 0c32e2
gonb 1 MecTO (PU3UKHU B ) BuGmiorexa L[OK
OPMHUPOBAHHUHA COBPEMEHHOMN
2 ap Opv . p . 1 1 Henmens https://m.edsoo.ru/ff
HAYYHOU KapTHHBI MUpa, B
y p : pa, 3 0c33e6
MIPAKTUIECKOMN ACSITCIIBHOCTH JTFOACH -
1(\)/IexaHI/IquKoe JIBU>KCHHUE. - Bu6morexa LIOK
THOCHUTEJILHOCTh MEXAHNYECKOT
3 crtst. TlebeMeleHIE. CKOPOCTE 1 2 Hemens https://m.edsoo.ru/ff
BUKCHUSL.
YCKOpEHHE -
PaBHOMEDHOC OHEIHOE butmoreka [JOK
BHOMEPHOE MIPAMOJIMHENH
4 . HI; P 1 2 "Hexens https://m.edsoo.ru/ff
BUJKEH
A 0c3620
5 PaBHOYyCKOpEHHOE TPSIMOIMHENHOE 1 3 wenens bu6mmoreka IIOK
JIBUYKEHUE https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

0c372e

CBoOonHOE nazieHue. Y CKOpeHue

bubmoreka [JOK

6 CBOGOMHOTO MaCHHA 3uenens | https://m.edsoo.ru/ff
0c39cc
KpuBonuHeitHOe IBUKEHHUE. bu6mmoreka IJOK
7 JIBrOKEeHNE MaTepHaIbHONW TOYKH 110 4 genens https://m.edsoo.ru/ff
OKPY>KHOCTH Oc3ada
[IpyHIKMTI OTHOCHUTEIBHOCTH bubmuoteka [JOK
8 ["amunes. iaepinaabHbIe CUCTEMBI 4 genens https://m.edsoo.ru/ff
orcueTa. [lepBriii 3akoH HetoToHa 0c3be8
Macca tena. Cuna. [Ipuauun bubmoreka [JOK
9 CYIIepIO3UIMH chjl. BTopoli 3akoH Swuenens | https://m.edsoo.ru/ff
HproToHa a1 MaTepuaibHOM TOUKHU 0c3be8
Tperuit 3axkon HeroToHa miis bubmmorexa LOK
10 MATEpHATBHEIX TOYCK 5uenens | https://m.edsoo.ru/ff
0c3be8
3akoH BceMupHOro tsaroteHus. Cuiia butmoreka [JOK
11 Tsokectu. [lepBast KocMudeckas 6 Hemenst | https://m.edsoo.ru/ff
CKOPOCTb 0c3d00
Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreia LIOK
12 rera 6 menenst | https://m.edsoo.ru/ff
Oc3el8
13 Cuina tpenust. KoaduimeHnt tpenus. 7 wenens bubmmoreka [JOK

Cuna COIIPOTHUBIICHUA IIPU IBUKCHUU

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

TCJa B JXKUAKOCTH HUJIN I'a3C

0c3f76

[TocTtynarenbHOE U BpalllaTeIbHOE
JBI)KEHUE a0COJIFOTHO TBEPOTO

bubmoreka [JOK

14 7 Henmens https://m.edsoo.ru/ff
Tes1a. MoMeHT cuibl. [1nedo cuibl. 0c41a6
Y coBust paBHOBECHS TBEPAOTO TEa
Mmnyiabc MaTepHaIbHOM TOYKH,
y p bu6moreka IJOK
CHCTEMBI MaTepHAILHBIX TOYCK.
15 P 8 Hemens https://m.edsoo.ru/ff
HNMmyiibec crITbl. 3aKOH COXPaHEHUS 0c43d6
uMIyJbca. PeakTuBHOE ABUKEHUE
PaboTta 1 MOIIHOCTH CHIIBL.
K bu6moreka IJOK
WHETHYECKas YHEPTHUs
16 5 P T 5 8 Hemens https://m.edsoo.ru/ff
MaTepualibHOW Touku. Teopema o
P oP 0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU
[ToTeHuManbHas SHEPruUsl.
[ToreHuuanbHas SHEPTUS yIPyro bubmuotexa [JOK
17 ne(pOPMHUPOBAHHOW TIPY>KHUHBI. 9 wenmenst | https://m.edsoo.ru/ff
[ToreHumanpHas SHEPTUs TeNa Oc461a
BOJIM3HM MOBEPXHOCTH 3€MJIH
IloTeHnmanbHbBIE U
HEMOTEeHIMaIbHbIe CUIbI. CBS3b
5 bubmoreka [JOK
a00TBI HEMOTEHIIMAJIBHBIX CHJI C
18 P . 9 Henmens https://m.edsoo.ru/ff
M3MEHCHUEM MEXaHUYECKON SHEPTUU
Oc478c
CUCTEMBI T€Jl. 3aKOH COXPaHEHHUS
MEXaHWYECKON IHEPTUH
19 JlabopaTopHas pabota 10 nenens



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

((HCCJ'IGI[OB&HHG CBi3HU pa6OTBI CHJIBI
C UIBMCHCHHEM MEXaHUYCCKOM
OHCPIUH TCJIa Ha IIPUMCPC
PaCTsKCHUA PC3UMHOBOIO XT'yTa»

KoHTposnbHasg padoTta 1o teme

bubmoreka [JOK

20 «Knnematuka. J{luHamuka. 3aKoHBI 10 mepgens | https://m.edsoo.ru/ff
COXPaHEHUS B MEXaHUKE) Oc4b74
OCHOBHBIE TTOJIOKCHUS bubmoreka IJOK
21 MOJICKYJISIPHO-KHHETUIECKOM TEOPHUH. 11 menens | https://m.edsoo.ru/ff
bpoynoBckoe nemwxkenue. uddyzus Oc4dc2
XapakTtep ABUKCHUS U
B3aMMO/ICHCTBUS YaCTHUII BEIIECTBA.
22 . 11 Henens
Mogenu cTpoeHus Tra30B, KUIKOCTEH
Y TBEPIBIX TEII
93 Macca monekyn. Konnuectso 12 Henens
BemiecTBa. [locrosnnas ABoraapo
TerioBoe paBHOBecue. Temmeparypa
24 u e€ uzmepenue. lllkana temnepartyp 12 nepens
Lenscus
Nneansuerii raz B MKT. OcHoBHOE bubmorexa TIOK
25 ypasiierie MKT 13 menens | https://m.edsoo.ru/ff
Oc4fde
26 AOGcomoTHas TemrepaTypa Kak Mepa 13 Hexes bu6mmoreka [{JOK

CpEeIHEN KNHETUYECKON SHEPIUU

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JIBUKECHHSI MOJIEKYJI. Y paBHCHUE
MenaeneeBa-Kianeiipona

0c51le

27 3akoH /lanpToHa. I'a30BbIE 3aKOHBI 14 uenens
JlaGoparopHas paboTa
28 «HccnenoBanue 3aBUCUMOCTH MEXIY 14 Henens
napamMeTpaMM COCTOSTHUS
Pa3pEKEHHOTO Ta3a»
N3omnporecchl B UACATLHOM Ta3e U UX Bubmorexa LIOK
29 15 wegens | https://m.edsoo.ru/ff
rpaduyecKoe MpeICTaBICHUE 0c570e
BuyTpeHHss sHEpTHS
TepMO,Z[I/IHE?VII/I‘ICCKOI/I CHCTEMBI U BuGmorexa LIOK
criocoOnI e€ n3MeHenus. KomnuecTo
30 reMIOTH 1 paGoTa. By Tpers 15 wenens | https://m.edsoo.ru/ff
0c5952
SHEPrUsi OJITHOATOMHOTO UI€ATLHOIO
rasza
bubmoreka [JOK
31 Bupl Termonepenayn 16 venens | https://m.edsoo.ru/ff
0c5c36
Y nenbHas TEIUIOEMKOCTH BEIIECTBA.
Kf)JII/I‘IeCTBO TETUIOTHI NPH B Bubmorexa [OK
32 remonepenate. AabaTHei 16 memenst | https://m.edsoo.ru/ff
0c5c36
MPOIIECC
33 [lepBblii 3aKOH TEPMOAUHAMUKH U 17 nenenst | bubmmoteka [JOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

CT0 IIPUMCHCHUC K U30IIpoLeccCaM

https://m.edsoo.ru/ff
Ochefc

HeobpaTtumocTs nporieccoB B

bubmoreka [JOK

34 npupoe. Bropoii 3akon 17 wenens | https://m.edsoo.ru/ff
TEPMOJNHAMHUKHU 0c6230
. bu6mmoreka [IOK
35 HpHHHHl} petictaus it K1/ 18 memenst | https://m.edsoo.ru/ff
TEIJIOBOM MAaIlIMHBI 066004
36 [uxn Kapuo u ero KITJ] 18 menmens
37 DKOJIOTrHYeCcKre mpoOIeMbl 19 Henes
TEIUIOIHEPTCTHKHU
O6o0maronmit ypok bubmmoreka [JOK
38 «Monekynspraas pusuka. OCHOBBI 19 memens | https://m.edsoo.ru/ff
TEPMOJIMHAMUKI 0c6938
KouTtponbsHas pabota o teme bubmuotexa [JOK
39 «Momnekynsapras puzuka. OCHOBBI 20 menens | https://m.edsoo.ru/ff
TEPMOIUHAMUKI 0c6a50
[TapooOpa3oBaHue U KOHACHCAIIUS. bubmotexa [JOK
40 Vemapere 1 imeriie 20 menens | https://m.edsoo.ru/ff
0c63h6
AOCOIIFOTHAs ¥ OTHOCHUTEIbHAS bu6mmoreka IJOK
41 BJIQKHOCTh BO3ayXxa. HachlmeHHbIH 21 wenens | https://m.edsoo.ru/ff
nap 0c64d8
42 Teépnoe Teno. Kpucrammmueckue u 21 menens . buommoreka [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

amop(dHbIe Tena. AHU3OTPOIUS
CBOMCTB KpucTauioB. XKuakue
kpuctasuibl. CoBpeMEHHbBIE
MaTepuabl

https://m.edsoo.ru/ff
0c65f0

[limaBneHne u KpuCTAILUIN3ALIUSL.

bubmoreka [JOK

43 VY aenbHas TemIoTa IIaBIICHHS. 22 wenens | https://m.edsoo.ru/ff
CyOnumanust 0c6708
bubmoreka IJOK
44 YpaBHEHHE TEIUIOBOTO OajaHca 22 wenens | https://m.edsoo.ru/ff
0c6820
DJeKTpr3anus Teia. DIeKTPUUCCKUN bub6moreka [JOK
45 3aps. JIBa BUa 3JIEKTPHUYCCKHUX 23 memens | https://m.edsoo.ru/ff
3apsJI0B Ocbbcc
[TpoBOHUKH, AUDIICKTPUKH U butmmoreka [JOK
46 MOJIYIIPOBOTHUKH. 3aKOH 23 memens | https://m.edsoo.ru/ff
COXPaHEHUS IIEKTPUIECKOTO 3apsiaa Oc6bcc
B3aumopericTBue 3aps10B. 3aKOH bubmoreka [JOK
47 Kysona. TodeuHbIi 37eKTpUICCKHiA 24 menens | https://m.edsoo.ru/ff
3apsiz Ocbced
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
HOJI;I[). ITpuamn cyneprll)omum/l bubmmorexa OK
48 O 24 menens | https://m.edsoo.ru/ff
" ' Oc6df2
HaMPSHKEHHOCTH
49 PaboTa cwit 3neKTpocTaTudecKoro 25 nenens | bubimmoreka [JOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6708
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noud. [lorenrnman. PasHocTts
MMOTEHIIMAJIOB

https://m.edsoo.ru/ff
0c6f00

HpOBOIIHI/IKI/I N IUDJICKTPHUKH B

bubmoreka [JOK

50 DIIEKTPOCTATUYCCKOM IIOJIE. 25 wenens | https://m.edsoo.ru/ff
Jusnexktpuueckasi MPOHUIIAEMOCTh 0c7018
bu6mmoreka IJOK
51 OnekTpoémrocTh. KonaeHcaTop 26 menens | https://m.edsoo.ru/ff
0c7126
DIEKTPOEMKOCTD TIIIOCKOTO bubmoreka [JOK
52 KOHJIeHCATOpa. DHEePTHUs 26 menens | https://m.edsoo.ru/ff
3apsKEHHOTO KOHJIEHCaTOpa 0c72c0
53 Ha6opaTuopHa51 paboTta "I/IsMepe'I'n/Ie 27 Henens
AIIEKTPOEMKOCTH KOHJIEHCATOPa
[TpyuHUMIT TEUCTBUS U IPUMECHEHHUE
KOHJIEHCATOPOB, KOMTUPOBAIBHOTO
54 amnrmapara, CTpyMHOro npuHTepa. 27 Henend
DJIEKTPOCTATUYECKAS 3ALIUTA.
3azeMiieHuE EKTPONpUOOPOB
DIEKTPUYECKHUIA TOK, YCIIOBUS €TO
cyuecTtBoBaHusA. [I0CTOAHHBIN TOK.
55 Cuia Toka. Hanpsixenue. 28 Henens
ConpotuBnenue. 3akoH Oma Jjis
y4acTKa Ienn
56 [TocnenoBaTenpHOE, NapajliebHOE, 28 nexgens | bubimoreka [JOK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c7126
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https://m.edsoo.ru/ff0c72c0

CMEIIaHHOE COeAMHEHUE
npoBOHUKOB. JlabopaTopHas pabora
«/3ydeHne CMEIaHHOTO COSTMHEHUS
PE3UCTOPOBY»

https://m.edsoo.ru/ff
0c74f0

PaboTa n MOITHOCTB JJICKTPHUICCKOT'O

bubmoreka [JOK

57 roka. 3axor [xoys-Jlera 29 menens | https://m.edsoo.ru/ff
‘ g 0c7838
3akoH Oma 11 MOJHOM (3aMKHYTOH)
anekTpudeckoit uenu. Koporkoe bubmmoreka [JOK
58 3ambIkaHue. JlaboparopHas paboTa 29 wemens | https://m.edsoo.ru/ff
«3mepenne DJIC ucTouHMKA TOKA U Oc7ae0
€ro BHYTPEHHETO COMPOTHUBIICHUS)
DNeKTpOHHAs! TPOBOJAUMOCTh
TBEPJBIX METAJIOB. 3aBUCUMOCTh
59 30 Henensa
COMPOTHUBJICHUS METAILIOB OT
TemriiepaTypbl. CBEpXIpOBOAMMOCTh
DNEKTPUUECKUH TOK B BaKyyMe.
60 . P Yy 30 menmens
CBolicTBa JIEKTPOHHBIX MTYYKOB
[ToymipoBOIHUKH, UX COOCTBEHHAS U
yef A5 TIDOBOTIMOC butmmoreka [JOK
IIPUMECHAs IPOBOJIUMOCTD.
61 P . P 31 memens | https://m.edsoo.ru/ff
CaoiicTBa p—N-miepexoa.
Oc84ae
[ToymipoBOTHUKOBBIE TIPUOOPHI
DNEKTPUYECKU TOK B PACTBOPAX U bu6mmoreka [{JOK
62 pacruiaBax 3JeKTPOJIUTOB. 31 megenst | https://m.edsoo.ru/ff

aﬂeKTpOJ'II/ITI/I‘-IeCKaﬁ AJucconuranms.

0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c7838
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DIIEKTPOIIN3

BJIGKTpI/I‘IeCKI/II‘/’I TOK B I'a3ax.

CaMOCTOHTeHLHBIﬁ nu BI/I6J'II/IOTCKa HOK
63 e CAMOCTONTETEHEL DA3DS 1 32 wenens | https://m.edsoo.ru/ff
pasp. Oc84ae
Momaus. [Inazma
D 0
crpoieTaa i X HpAKTIMECKOS buGorexa L1OK
64 yetp P 1 32 wenens | https://m.edsoo.ru/ff
npuMeHenue. [IpaBuina TexHuku
0c86fc
0€30MacHOCTH —
O606MAIOLI VPoK bubmoreka IJOK
65 «9ne12u o lemeu\ﬁ . 1 33 wemens | https://m.edsoo.ru/ff
TPOA 0c88be
JI TaTHU . TOSHHBIN
66 P . 1 33 wenens | https://m.edsoo.ru/ff
AJIEKTPUYECKUN TOK. TOKH B
0c8a8a
pa3InYHBIX Cpeaax» -
PesepBHBIN yYpok. KoHTpObHAS bubmorexa [TOK
67 . 601;3 o TZfde "'QHGKTPO I 1 34 mepens | https://m.edsoo.ru/ff
P PO 0c8C56
PesepBHBIN ypok. O000MIAOIINII bubmorexa [TOK
68 OKPHO TeM};I:w 1'0 Kﬂaci H 1 34 wenens | https://m.edsoo.ru/ff
P 0c8f6e
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KJIACC

KoanuecTrBo uacoB

«HccnenoBanne qeicTBUS
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

Kon
IIpak
No TPOJI e Mara DJIeKTPOHHBbIEe HU(pPOBbIE
_ Tema YPOKa Bcer | bHBI H3Y4YCHUA Oﬁpa30BaTeJIbHI>Ie
n/n CKHe
0 e 11a pecypchl
pado
pado
ThI
ThI
ITocTostTHHBIC MarHUTHI U UX
B3auMoJielicTBre. MarHuTHoOE MoJie. 1 | bu6moreka IJOK
. HEJIEIIs
BekTop MarHuTHOM MHTYKIIHMH. A https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW WHTYKIIMU
MarnuTtHoe 1oJie TpoOBOJIHUKA C
TokoM. OnbIT Opcrena. 1 | bubmuotexa [JOK
. HeJIeIs
B3anmoelicTBrE IPOBOJTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabota «13yueHue bubmoreka [JOK
1 1 2 "Henens
MarHUTHOTO TIOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlercTBME MarHMTHOTO TIOJISI HA
MPOBOJIHUK ¢ TOKOM. Cuia Ammepa.
JlaGoparopHas pabota bubmoreka [JOK
4 patop P 1 1 2 "Henens 1

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JleicTBME MarHMTHOTO ITI0JISI HA
JIBWKYIIYIOCS 3apSDKEHHYIO YaCTHILY.
Cwuta Jlopennia. PaGoTa cuisl
Jlopenua

3 Henens

bubmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DnekTpoMaruuTHast uHayKius. [loTok
BEKTOpa MarHUTHOM MHAYyKunu. J/1C
WHAYKIHAH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunu Papanes

3 Henens

JlabopartopHas pabota
«HccnenoBanue sBIICHUS
AIEKTPOMATHUTHON HHIYKIIUID)

4 genens

bubmoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTtuBHOCTS. fBIICHUE
camouHayKiuu. IJIC caMOMHIYKIUH.
OHeprus MarHUTHOTO TOJISl KaTyIIKH
C TOKOM. DJIEKTPOMAarHuTHOE MoJie

4 uenens

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTporucTBa U ux
IIPUMEHEHUE: TTOCTOSTHHBIE MAarHUTHI,
AIEKTPOMArHUTBHI, JIEKTPOIBUTATENb,
YCKOPHUTEIH DJIEMEHTAPHBIX YaCTHII,
VHIyKIIMOHHAS I1eYb

5 Henens

10

O6o06maromuit ypok « MarauutHoe
noJie. DIEKTPOMAarHUTHAST MHTYKITHSD)

5 Henens

bubmoreka [JOK
https://m.edsoo.ru/ffOcah82

11

KonTponbhas pabota no teme
«MaruutHoe nose.
DNEeKTpPOMAarHUTHAS HHIYKIIHSD

6 "Hexes

bubmoreka [JOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIC MEXaHUUYECKHE
KoJieOanus. ["apMOHHUYECKHUE
KoyieOaHus. YpaBHEHHUE
TapMOHUYECKHUX KOJICOAHMMA.
IIpeBpaienue 3HEpPTUN

6 "Hexes

bubomoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopartopHas pabota
«HccnenoBanue 3aBUCUMOCTH
reprojia MajbiX KojieOaHuii rpy3a Ha
HUTH OT JIJIMHBI HUTU U MACChI TPy3a»

7 Henens

14

Koneb6arenbnbiit kKoHTyp. CBOOOAHBIE
AJIIEKTPOMATHUTHBIE KOJIeOaHUs B
UJIeATbHOM KOJIeOATEIbHOM KOHTYE.
AHanorus MeX1y MEXaHUYECKUMU U
AIIEKTPOMATrHUTHBIMH KOJICOAHUSIMH

7 Henens

bubmoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKoH
COXPaHEHUs YHEPTHH B UCATHHOM
KOJIe0aTeIbHOM KOHTYpE

8 HenmeIrst

bu6moreka IJOK
https://m.edsoo.ru/ffOch9c4

16

IIpencrasienue o 3aTyxaromux
KoJieOaHusIX. BeIHY X ICHHBIC
MexaHu4eckue Kojiebanus. Pe3onanc.
BriHYX/I€HHBIC AJIEKTPOMAaTrHUTHBIC
KoaeOaHus

& Henens

bubmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemenHsIil TOK. CUHYCOMANBHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
NIEPEMEHHOTI0 TOKA. AMIUIATYAHOE U

9 "Henens

bubmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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I[GﬁCTBYIOHI@C 3HAa4YCHUC CUJIBI TOKA U
HAIIPSKCHUA

18

Tpanchopmarop. [IponszBoacTBoO,
nepenaya u noTpedyieHue
ANEKTPUYECKON SHEPTUN

9 "Henens

19

Y CTpOUCTBO U NMPAKTUYECKOE
MIPUMEHECHUE AIEKTPUUECKOTO 3BOHKA,
reHepaTopa MEPEMEHHOTO TOKA,
JIMHUU 3JEKTponepeaay

10 Henens

bubmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU NIPU
IIPOU3BOJCTBE 3JIEKTPOIHEPIUU.
KyneTypa ncrnonb3oBanus
AJIIEKTPOIHEPTHH B MIOBCEIHEBHOM
KU3HH

10 venens

21

MexaHnuecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocTtb
pacnpoCTpaHEHUs U JIMHA BOJIHBI.
[Toniepeunbie ¥ IPOIOTBHBIE BOJHBI

11 senens

bubmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpPOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Beicota ToHa. TemMOp 3ByKa

11 venensa

bubmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMArHUTHBIE BOJIHBI, X
CBOMCTBA U CKOpOCTh. [1Ikamna
3JIEKTPOMArHUTHBIX BOJIH

12 Henensa

bubmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIMIIBI PaIUOCBS3U U

12 Henens



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

TeneBuaeHUs. Pa3Butre cpencT
cBs3u. Paguonokarmys

Kontpoarsnas padota «Konebanus u bubmuotexa [JOK
25 13 Hepens
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsiMosMHEHOE pacIpOCTPAHEHHUE
CBETa B OJTHOPOJAHOM Cpele. bubmuotexa [JOK
26 . 13 Henens
Todeunslit ncTOUHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBETa
O .3
27 OTT paa;(ee}i{;eccjee:: H?)I::H(I));Hne 14 nenens bubmmoreia LIOK
P o P A https://m.edsoo.ru/ff0cd4e0
M300paKEeHHM B TNIOCKOM 3€pKalie
[Ipenomnenue ceera. [lomHoe
28 BHYTpEHHEe oTpakeHue. [IpenenbHpii 14 Henens bubmuotexa [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 Jlabopatopnas pabora «3mepenue 15 Hexens bubmuotexa [JOK
MoKa3aTess MPEIIOMIICHHSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
" HHH;eLI.CD I—EOCTpoaeHﬁe H§?6pa)I;eHI/II71 B o Bu6morexa LIOK
JIMH3E. MyJia TOHKOM JIMH3HI. HEeCISI
Ly A https://m.edsoo.ru/ffOcddle
YBeJIMYEHNUE JTUH3BI
JlaboparopHas pabota
31 «Hccnenosanue CBOMCTB 16 Henens
M300paKEHHI B JIMH3AX)
32 Jucnepcus cBera. CloKHBINA COCTAB 16 uenens



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

oenoro ceera. L{pet. JlabopaTopHas
pabota «Habmroaenue aqucrepcun

CBETa»
33 HNutepdepenius certa. ]_—[I/I(i).r.)aKHI/IH 17 Henens bubmuotexa [JOK
cBeta. /ludpakiimoHHas penéTka https://m.edsoo.ru/ffOced22
[TonnepedHOCTh CBETOBBIX BOJIH. bubmoreka [JOK
34 17 senens
[Monsipuzanus cBeTa https://m.edsoo.ru/ff0cf02e
OnTtuyeckre mpudOpPHI U yCTPONCTBA
35 Y yCJIOBUS UX O€30IM1acCHOr0 18 Henens
MIPUMEHECHUS
['panuiel npuMEeHUMOCTH
KJIacCU4YeCKOM MexaHuku. [locTynarsl bubmoreka [JOK
36 . 18 Henens
CIEIUaIbHOM TEOPHH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIBHOCTH
O .
57 Saouenc spevent 1 copautene 19 negens | HOMOTeRa LIOK
8 P pat 8 https://m.edsoo.ru/ffOcfa42
JUTUHBI
35 .
3 uacrnu, Conse wacest ¢ seprici 19 negens | PHOMOTERa LOK
HEL P A https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHS TTOKOs
HOBBI CIICIIMAIBHON TE€OpUU Henens
B P A https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH
40 ®dotonbl. Dopmyna [Inanka. DHeprus 20 Henens bubmmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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U UMIyJibc poToHa

https://m.edsoo.ru/ffOcfel6

OTKpBITI/IG N UCCJICAOBAHUC

bubmoreka [JOK
41 .0 A.T. 21
orosppexra. Onprrer HEACIL https://m.edsoo.ru/ffOcffc4
CroieroBa
3 Y%
2 | e toine 2 monens | DUOTOTeRa LIOK
a ' A https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» pororddexra
o | e e BT LOK
Ba. XMHYECK WCTBH HEIes
A A A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuyeckue ycTporcTa u
42 MPaKTUYECKOE TPUMEHEHHUE:! 22 enens
dboTo351eMEeHT, (POTOIATUHK,
COJIHEUHas OaTtapesi, CBeTOIUO
Pemntenue 3amad mo reMe «9JI€MEHTBI bubmorexa [OK
45 . A 23 wenens https://m.edsoo.ru/ff0d030
KBAHTOBOM ONTHKI) 5
o | e o T, O | BiGETE 0K
I STHUIO Ol-YaCTHILI. HeIens
pLOPA P H A https://m.edsoo.ru/ff0d091a
[InanerapHas Mojzienb aroma
bubmoreka [JOK
47 I1 b 24
OCTYIIaTH! Hopa HEACIL https://m.edsoo.ru/ff0dOafa
48 N3nyuenne u normiomieHue GoTOHOB 24 wenens bubmmoreka [JOK

IIpH 1I€pExXoac atoMa C OJHOIO YpOBHiA

https://m.edsoo.ru/ff0dOafa
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SHEPTUU Ha ApYyrou. Buabl ciekTpos

BomnnoBrie cBoiicTBa yacTuil. BoHbI
ne bpoitnsa. KopryckynsipHo-

bubmoreka [JOK

49 BOJIHOBOH Jyann3M. CHOHTaHHOE U 25 meyexs https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3Ty4YeHUE
OTKpBITHE PaTUOAKTUBHOCTH. OTIBITHI
50 Pe3el;(1)opz[§ 10 OMPEICTICHUIO 25 "Hepens Bubmmotexa LIOK
https://m.edsoo.ru/ff0d0fd2
COCTaBa PaIUOAKTUBHOTO U3ITyICHUS
CaoiicTBa anbda-, 6era-, raMmma-
51 n3ny4deHus. BousHue 26 Henens
PaAMOAKTUBHOCTH Ha >KUBBIC
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.
I/I3OIT)0HI>1. Aibq)a-pacnan.Tp Bubmorexa LIOK
52 . . 26 Hepens https://m.edsoo.ru/ff0d116
DONEeKTPOHHBIN U TO3UTPOHHBIN OeTa- )
pacnaz. ['amma-usiydyeHue -
DHeprus CBS3M HYKJIIOHOB B sIIpE.
Anepnsbie peakunu. SAnepHslii bubmuotexa [JOK
53 peaktop. [IpoOembl, IepCIEKTHUBEI, 27 nenens https://m.edsoo.ru/ff0d135
AKOJIOTUYCCKUE aCIIEKTHI SACPHOU 6
OHEPTEeTUKH
DneMeHTapHble YacTUIlbl. OTKPBITHE
54 MO3UTPOHA. MeTobl HAOTIOICHHUS | 27 wenens bubmuorexa [JOK

pErucTpanuy dJIEMEHTAPHBIX YACTHULL.
Kpyrnsii cron «DyHraMeHTanbHbIe

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMoaencTBUs. EMMHCTBO
bu3uYECKON KapTUHBI MUPAY

55

Bup 3Bé3nnoro neba. Co3Be3aus,
SIpPKUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
nBwxkenne. CoHeyHas cucreMa

28 "Henensd

56

Connne. CosHeUHast aKTUBHOCTb.
Ncrounuk sneprun CosHLA U 3BE3]T

28 "Henensd

57

3BE3/1bl, UX OCHOBHBIC
XapaKTEPUCTHUKH. 3BE3MBI TITABHOMN
MocjaeA0BaTeILHOCTU. BHYTpeHHee
cTtpoeHue 3BE311. CoBpeMEHHbIE
MPEJICTaBICHUS O TPOUCXOXKIACHUU U
sBoJiroruK CoJHIIA U 3BE3]T

29 "Henens

58

Muteunsiii [1yTe — Hamma ["amakTuka.
ITonoxenue u nBumxenne ColHIA B
INanaktuke. ['anmaktuku. YépHbie
IBIPHI B AIpax TAIAKTUK

29 Henensa

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa.
PenukroBoe nznyyeHue.
Meraranaktuka

30 uenens

60

Hepemennsie mpoOaeMbl aCTPOHOMHUH

30 uenens

61

KonTtponbHas pabota « 3eMEHTHI
aCTPOHOMUU U aCTPOPHUIUKI»

31 uenens




62

O6o0maroiuit ypok. Posb Gpusuku u
aCTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTUYECKON, COLUAIIBHOU U
ATUYECKOM chepax AesITeIHbHOCTH
YeJIoBeKa

31 uenens

63

O6o6maronuit ypok. Posb u mecto
(PU3HKU U aCTPOHOMUH B
COBPEMEHHOW HAYYHON KapTUHE MUpPA

32 "Henens

64

O6o6maronuit ypok. Poib
¢dusnueckoii Teopun B POpMUPOBAHUU
MIPEACTABICHUM O (PU3UIECKOM
KapTHUHE MUpa

32 "Henens

65

O6o6mmaronuii ypok. Mecto
¢bu3nUecKoil KapTUHBI MUpPA B O0IIIEM
PSAy COBPEMEHHBIX €CTECTBECHHO-
HAyYHBIX MPEICTABICHUHN O IPUPOIE

33 uenens

66

Pe3epBHbIll ypok. MarautHoe noie.
DJIEKTPOMAarHuTHasE MHY KIS

33 uenens

67

PezepBHblii ypok. OnTuka. OCHOBBI
CIIEUAIILHOW TEOPUHU
OTHOCHUTEIIbHOCTH

34 uenens

68

Pesepnniit ypok. KBanToBas dusuka.
DneMEeHThl ACTPOHOMHH U
acTpoU3UKH

34 uenens

bubmoreka [JOK
https://m.edsoo.ru/ff0d178
4



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dmsuka, 10 xrace/ Msaxumes I'.4., byxosues b.b., Corckuiit H.H. on
penaknueti [TapdentreBoit H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocsemienne»

» ®usuka, 11 kmacc/ Msxumes I'.JI., Byxosues b.b., Yapyrun B.M. noxg
penaknueti [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «3maTenscTBO
«IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

v ®usuka. KontposbsHsie pabotsl B HoBoM popmare. 10 kimace. ABT. ['omoBa
N.B. KonTtpoabsubie paboThl B Bujie TecToB. « MHTemexkT-LienTp», Mocksa,
2011

v O®usuka. KoutposbHsie paboTsl B HoBoM popmare. 11 kmace. ABT. ['omoBa
N.B. KontpomabsHbie padboTsl B BUje TecToB. «HTeekT-Llentp», Mockga,
2011

v YHuBepcaiabHbBIE TOYPOUYHBIE pa3paboTku 1o ¢usuke. 11 kimacc. ABT.
BonkoB B.A. HecrannapTHbie ypoKH, HCTOPHUUECKHE 0030DbI,
CaMOCTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI, SKCIIEPUMEHTHI, TECTHI. «Bakoy,
Mockaa, 2011

v' Meroauyeckue pekoMeHaauu K yaeounkam I'.51.Msikuiesa,
b.b.byxosuena, H.H.Corckoro «®u3uka. 10knace» u «Pusuka. 1 1kmacc»
Ast. H.H. Tynekubaena, A.3. Ilymkapes Mocksa, «IIpocsemienue», 2004r.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET

€ IKnace» https://www.yaklass.ru/

€ «IIpocsemenue»u apyrue https://elducation.ru/

€ Buotmoreka ITOK https://m.edsoo.ru/



https://elducation.ru/
https://m.edsoo.ru/ff0d1784

