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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMI K pe3ylbTaTram
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOM IporpaMMsl, npencraBieHHbIX B PI'OC
COO, a Ttakxke c ydy€roMm QenepanbHON paboyell NMporpaMmbl BOCIHUTAHMS U
KOHIICTIIIMM TIperoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon Denepanuu, peannu3yoIux OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumxcs 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESITEILHOCTHOTO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OGPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOy4eHMsI, a TAKXE YYHUTHIBAET HEOOXOAMMOCTb pPEATU3ALMU MEKIPEAMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAYYHBIMU Y4Ye€OHBIMM mpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIEeTo
0o0pa3oBaHUsl, TNIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUSI Kypca (DU3UKHU: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUIAHHUPYEMBIE PE3YNbTAaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YyIbTAThI MO roJjaM 00yUYeHUS;

e cozepxaHue yueOHOro npenMera «@u3nkay 1o rogam oOydeHus.

dusuka Kak Hayka O HauOojee OOLIMX 3aKOHaxX IPHUPOABI, BBICTYyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu’ 00 okpykatoieM mupe. LIkompHBIN Kype GU3UKH — CHCTEMOOOpa3yroImuii
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (DH3UUECKHE 3aKOHbI
JeKaT B OCHOBE IPOLECCOB M SBJICHUM, H3y4aeMbIX XHMMHEH, OHOJIOTHEH,
buszmdeckor reorpadueld M acTpoHoMmHed. lcmonb3oBaHWE U AKTMBHOE
OpUMEHEHHE (U3MYECKUMX 3HAHUW  ONpelesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IIOJIy4eHHs] HOBBIX MAaTEpPUAJIOB C 3aJaHHBIMU CBOWCTBAMHU U JPYTHX.
N3ydyenne Qu3Mku BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa O0y4arolmuxcs, B (OPMUPOBAHHUE YMEHUN NPUMEHSTH
HAy4YHbIH METO] TO3HAHUS [IPU BHINIOJHEHUU UMHU YU4E€OHBIX UCCIEAOBAHUM.

B ocHOBy Kypca (u3uku A YpOBHS CpeAHEro oOuero ooOpa3oBaHUsA
NOJIOKEH PSAN HMAEH, KOTOpblE MOKHO pPAacCMAaTpUBaTh KaK MPUHLUIIBI €ro
HOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesa cenepanuszayuu. B COOTBETCTBMU C HEW Marepuan Kypca (U3UKU
o0beaMHEH BOKpYr (Qu3nueckux Teopuid. Begymmm B Kypce sBisieTcs
(dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaT€pUM, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusauus NOpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMana (U3MYECKONl HayKd, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoess npuxnaoumou  uanpasnrennHocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
VU3YyYECHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercsi TMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJIep>KaHUsl, MOCBSIIEHHBIX 5SKOJOTMYECKHUM IMpoOJiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTHU, a TaKKe OOCYXIECHHS
npo0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTMYECKOU O€30MacHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMHU Kypca (PU3UKH Ha YpOBHE CPEIHEro OOILEero
oOpa3oBaHusl SABJISAIOTCS (puznueckue Teopun ((HopMHUpOBaHUE NPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O NPHUpPOJAE, TIpaHULIAX
OPUMEHUMOCTH TEOPUH, I ONUCAaHUS €CTECTBEHHO-HAyYHbBIX SIBJICHUU U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOJAX0J B Kypce (U3UKU PEaIU3yeTcs Mpexe
BCEro 3a CU€T OpraHu3aliy SKCIEPUMEHTAIBHOU NIEITeIbHOCTH O00YyYarolIuXCsl.
st Ga3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANIBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpbI€ B mporpamme no (usvke oO0bEeIUHEHBI B OOUIUMN CIHCOK YYEHUYECKHUX
NpaKTUYECKUX palboT. BhijeneHrne B yka3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JUJIi KOHTPOJSI W OLEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHalleHus kabunera ¢usuku. Ilpu 3TOM oOOecrneunBaercss OBJaJEHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIICIOBAHMUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHuE yOeNseTcs PpEUIeHUI0 PacyETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4H C SIBHO
3aJlaHHON (PU3MUECKON MOJIETBIO, TO3BOJISIONINE TPUMEHSTh U3yUYeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OAHOrO pas3lena Kypca, TaK U UHTErpUpys 3HAHUS W3
pa3HbIX pa3zienoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 3a/JaHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MYECKHUX SIBJIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3UYECKOW MOAENU IS CUTYallMd MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanibHO-
TEXHUYECKOMY OO€CTeUeHHI0 Yy4eOHOro mpoliecca 0a30BbI ypOBEHb Kypca
($U3MKHU Ha YpOBHE CpEIHEr0 00IIero 00pa30BaHus JOIKEH U3y4aThCsl B YCIOBHUIX
OpEeIMETHOr0 KaOMHeTa (PU3WKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (GU3MKH JOJKHO OBITh
HeoOXoMMoe JabopaTopHOE O0O0OpYIOBaHME [Jisi BBIMOJIHEHUS YKAa3aHHBIX B
nporpamme no (pu3nKe y4eHHYEeCKUX MPAKTHUYECKUX PadoT M IEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpallmoHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECMEYUBAET IOCTAHOBKY
MEPEUMCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMi Jis
UCCIIEIOBAHUSA  M3Y4YaeMbIX SIBJIEHUM M  TPOLECCOB, HSMIUPUYECKUX U
(GbyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabGopatopHoe 00OOpynOBaHWE IJI YYEHHYECKUX TMPAKTHUYECKUX padoT
dopmupyeTcsi B BHJ€ TEMaTHYECKMX KOMIUIEKTOB M OOECHEUYMBAETCS B PAacuere
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcd. TemMaTHYecKhe KOMILIEKThI
1ab0paToOpHOro O00O0PY/IOBaHUS JAODKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHIA.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYYaIOIIUXCA K HAYYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HX HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CITIOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaHUE
HCCIJIEIOBATEIHCKOI0 OTHOIICHUS K OKPYKAIOLTUM SIBIICHUSIM;

e (opMHpOBaHME HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yjabTaTa H3yuEHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHnue ymMeHUH OOBACHATH SABJICHUS C HMCIOJb30BAHUEM
bu3ruecKnX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue npenacTaBICHUN O ponu (PU3UKHU NJI PA3BUTHS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JoctrkeHnue 3TUX Leneid o0ecrneurnBaeTcsl peluieHueM CIeIyIoluX 3a1a4 B

npolecce u3ydeHust Kypca (U3UKu Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:



e MpuodOpeTeHue CHUCTEMBI 3HAHUN 00 [0[11170'¢ bu3nIeCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (DU3HUKY, JJEKTPOAMHAMHKY, KBAaHTOBYIO (HU3UKYy U
AJIIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM MPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBsICHEHUsS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TNPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEHEBHOMN KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS PAa3JIMYHbIX 33Ja4 C SBHO 3aJaHHOU
(¢u3nyeckol MOJEeNbpl, 3ajay, IOAPa3yMEBAIOLIUX CAMOCTOSITEIBHOE
co3/laHre PU3NYECKON MOJIeNH, aJIeKBATHON YCIIOBUAM 3aJa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB U MPHUHIMIIOB JIEUCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
(bu3MUeCKNX HKCIEPUMEHTOB, aHAJM3a M HMHTEpIIpEeTali HHPOpPMAINH,
OIpPEIETICHUS] IOCTOBEPHOCTHU MOJTYYEHHOT O PE3YJIbTATA;

e CO3[aHUE YCIIOBHU JUJISl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEIBbHOCTH.

Ha wu3yuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
oOpazoBaHus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOpHBIX M
NPAKTUYECKUX padOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHMTENb JENIaeT BHIOOP
NpoBeAeHUsT J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIUBUAYATIbHBIX
0COOEHHOCTEH 00yYaroIuXCsl.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. @u3uka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mnpupoxae. HayuHble mMeTonbl NMO3HAHUSA OKPYKAKOLIETO
mupa. Posb 3KcniepuMeHTa U TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MonenupoBanue (Gu3NYECKuX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpPUHU. [ 'paHHIIBI TPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMHUPOBAHWU COBPEMEHHON HAy4YHOW KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople U LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pasznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBRHOCTh MEXAaHUYECKOTO JABMKCHUS.
Cucrema orcuéra. TpaekTopus.

ITepemernienne, CKOpocTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBbI KOOpIWHAT.
CiioxeHue nepeMereHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUS, MyTH U [epeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBobogHOoe najzieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBUkeHue. J[BMKEHHE  MaTEpUAIBHOM  TOYKHA IO
OKPYHOCTH C IMOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JTUHEUHAS
ckopocTs. Ilepuoa u yactora obpaimienus. [{leHTpocTpeMuTeIpHOE YCKOPEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETD,
JIBWKECHHUE CHAPSIO0B, LICTIHBIE U PEMEHHBIE MTEPEIaYH.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBHKCHHS.

[IpeoOpazoBaHue TBUKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKeHHs Tejna, OpOIIEHHOrO TMOJA YIioM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOMICHHUS MEXKAY NYTSMH, TPONUJCHHBIMU TEJIOM 3a
MIOCJIEIOBATENIbHBIE PABHbIE NPOMEXYTKH BPEMEHHM I[IPU PABHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOU KUJIKOCTH.

N3yuenne nBuxeHus Teia, OpOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTM  [anmunes. lIlepBeiii  3akoH  HbroTOHA.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUISl MaTepuaabHOM TOUKU. Tpetuil 3akoH HproToHA 1J1s1 MaTEpUAIbHBIX TOYEK.

3akon BcemupHoro Tsarorenus. Cuia Tsxkectu. IlepBas kKocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoabxkeHus, kauenus ). Cumna tperusi. Cyxoe
Tperune. Cuia TpeHUs! CKOJIBKEHHS B cujla TpeHus nokos. Koadduruent Tpenus.
Cuna conpoTUBIICHUS NIPU IBUKEHUU TEJA B KUJKOCTH WU Tase.

[TocTynarensHOE U BpalllaTelbHOE JIBHKEHHUE a0COIOTHO TBEPAOIO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHME HHEPIUNL.

CpaBHeHME MAcC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U MaJICHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbXEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIUX B NPYXKUHE U
pe3HOBOM 00pasiie, OT ux gaehopMaluu.

UccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TENa, HMEIOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
Nmnynbc cuibl U U3MEHEHHE HMMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYro
nepopMHpoOBaHHON  mpykuHbl.  [loTeHuumanbHas  SHeprus Tena  BONMU3U
NOBEPXHOCTH 3EMIIH.

[loTenmnuanbHple W HEMOTEHIMaNbHble  CWiIbl.  CBA3b  pabOTHI
HEITOTEHIHAJIBHBIX CUJI C HM3MEHEHHEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHUMAIBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyenue abCONIOTHO HEYNPYroro yjuapa ¢ MOMOIIbIO JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIBI C M3MEHEHHEM MEXAaHMYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paszgea 3. MogekysipHas GU3MKa U TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICCTBUSA YACTUL] BelIeCTBA. MOJENU CTPOEHHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEJ U O0BSCHEHHE CBOWMCTB BEUIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mepsl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpelIHEH KHUHETUYECKOW HHEpPruu TEIUIOBOrO0 JBIKEHHMS dactuil rasa. [llkama
temneparyp KenpBuHa. 1'a3oBbie 3aKkoHbBl. YpaBHeHHue MeHnneneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoliecchl B UI€AIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mnpencraBieHUuE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 TP PY3UN )KUIKOCTEH U Ta30B.

Mopenbs OpOyHOBCKOT'O JABUKEHUS.

Mognuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopens, HILTIOCTPUPYIOIIAS TPUPOIY AABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HIEAJbHOIO rasa,
U30IIPOLECCHI.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMU COCTOSIHUS Pa3peKEHHOIO
rasa.

Tema 2. OcHoebl mepmoouHamuKu

TepMmoauHamuueckas cucrema. BHYTpEHHssI 3HEpPruss TEPMOIUHAMUYECKOU
CUCTEeMBbI U cioco0bl €€ n3meHenus. KonnuecTBo TerioTel U pabora. BHyTpeHHsis
SHEPrus  OAHOATOMHOIO  MJEAJBbHOro  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. YIelIbHasd TEIIOEMKOCTh BEIIECTBA.
KonunuecTBo TEm1oTh npH Temionepeaaye.

[lonsitue 00 aauabatHoM mpouecce. IlepBbld 3aKOH TEPMOJIWHAMMKHU.
[IpumeHeHue mepBOro 3akOHa TEPMOJMHAMHUKHU K u3ompolneccaM. ['paduueckas
UHTEpIpeTalus paboThl rasa.

Bropoii 3akon TepmognHamuku. HeoOpatuMocTh mpoiieccoB B MPUpPO/IE.

TeroBpie  MamuHbl.  [IpuHIUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamiuHax. KoadduuueHnt mnosse3Horo
neiictBus TtersioBo mammubl. [ukn KapHo um ero xodgduiMeHT Mone3Horo
JEHCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEH JHEpruu Teja TPH COBEPIICHWU PAOOTHI: BBIIET
npoOKu u3 OYTBUIKM TIOJ JEWCTBHEM C)XATOro BO31ayXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIIu).

N3MeHenne BHyTpeHHEH SHEPTUH (TeMIIepaTypbl) Tena Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY paCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOIO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwecmea. Pazosvie nepexoont

[TapoobOpa3oBanue u KoHJeHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HaceimeHHwsld map. YaenbHas TeEIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucramnuueckue u amopgHbie Tena. AHU30TPOINHS CBOWCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lmaBienune u
KpUCTAIA3aIMs. Y IenbHas Terriora miasieHus. CyomuManms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTEpPHUaJOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Llemoncmpayuu

CBolicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS] KPUCTAILNIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaJIOB.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTEIHLHON BIIaXKHOCTU BO3/yXa.

Pasznen 4. dinekrpoauHaMuka
Tema 1. dnexkmpocmamuxa
Onextpuzaumsi Tell. OJIEKTpUYECKUM 3apsan. JlBa BHIA DIEKTPUYECKUX
3apAnoB. IIpOBOAHUKH, OUAIEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
ANEKTPUYECKOr0 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYeUyHBIN ANEKTpUYECKUI 3apsi.
Onektpudeckoe mnone. Hampsok€éHHOCcTh  3yekTpuueckoro mnons. IIpuHnun



CYIEPIIO3ULIAN BJIECKTPUUECKUX MOJIeH. JIMHMM HANpsKEHHOCTH 3JIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocThb
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopa.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopericTBre HaAIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaJH
IUTACTHH, PACCTOSHUS MEXKAY HUMU U AUAJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIeHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprule pabomuwl

N3mepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

DNEKTPUUECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIJICKTPUYECKOrO TOKAa.
UcTtounuku Toka. Cuna toka. [I0oCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIbHOE CONPOTHUBJIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PabGora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIASA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3amMbIKaHHeE.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPIABIX  METAJIOB.  3aBHUCHUMOCTh
CONPOTHUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MMYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas u MpUMeECHas MPOBOJIUMOCTh
noJaynpoBOAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE TIPUOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALINS. DJIEKTPOJIH3.



DIIEKTpUYECKH TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, pEOCTaT, HWCTOYHUKU TOKa, OJJICKTPOHArpeBaTeNbHbBIC MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TIPHUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOITYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS LWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIY MTONIEPEYHOT0 CEYEHUs U MaTepHuaa.

CmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHCUMOCTbH COIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenue 3JIeKTPOABMKYIIEN CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢uszuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpadi U TEXHOJIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYYHOT'O
MO3HAHWS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (pU3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIHS,
napabosa, runep6osna, ux rpaguKd U CBOMCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanuueckoe NBIKEHHE B XKMBOW mpupoze, Auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PAaBHOBECHE),
BJIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, XUIAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs IHUCCOLMALIMA,
rajbBaHMKA.

l'eocpaghus: BnaxXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHS B TEXHUKE, IMOAIIMITHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUs
UMIyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOIHU
IIOJIyYEHNsT COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENBbHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paszgea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe noie. IneKmpoMazHUMHAA UHOYKUUSA

[TocrossHHBIE ~ MarHWTH.  B3anMOmENCTBHME  TOCTOSHHBIX  MAarHWUTOB.
MarautHoe 1mnone. Bekrop MarHuTHOM uMHAyKuuW. [IpuHuomn cyneprno3uuuu
MAarHuTHBIX Mojed. JIMHUM MarHUTHOM MHAYKIuU. KapThHa NMHUNA MarHUTHOU
VHJYKIMH 110JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe T1I0J€ TPOBOAHHMKA C TOKOM. KapTuHa JWHUN WHIYKIHU
MAarHMUTHOTO MOJISI JJIMHHOTO MPSAMOr0 MNPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaencTBie mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HamIpaBlieHUE. [[BrKeHNE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJHOM MarHuTHoOM I1ose. PaGora cunbl Jlopenma.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHOMU
UHAYKIAHU. OJEKTPOABWKYIIAs CWIA HWHAYKUHWHA. 3aKOH JJIEKTPOMAarHUTHOM
uHaykunu dapagnes.

BuxpeBoe »anekTpuyeckoe moiie. OIEKTPOABIKYIIAs CWia WHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS TOCTYNATEIbHO B OAHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIEHME CaMOMHAYKLUHMH. OJIEKTPOABIKYLIAs CHIIA
CaMOUHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.

TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHbBIC
MAarHMThl, 3JEKTPOMArHUThl, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NpOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBHCUMOCTb JJICKTPOABIXKYIIIEH CUJIBI MHIAYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule padbomwi

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
[Mapmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u asza KojieOaHUH.
[IpyxvHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHX
koneOanuit. [IpeBpailieHre 3Heprun MNpyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHUTHBIMU KoJnebanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaromux KoieOaHUsX. BoIHyK/I€HHbIE MEXaHUYECKUe
kosnieOanus. Pesonanc. BeiHy X 1€HHBIEC 37IEKTPOMArHUTHBIE KOJIEOAHNUS.

[lepemennsiii TOK. CUHYyCOMAQIbHBIM MEpPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYECHUE CHUJIBI TOKa U
HaIPSAKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUUECKOM
SHEPIruM. JKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HMU.

TexHu4yeckre yCTpONCTBAa M IMPAKTUUYECKOE IMPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUU JJIEKTPOIIEpEaay.

Jemoncmpayuu

WccnenoBanre mapaMeTpoB KoieOATeNnbHON CHUCTEMBbl (NIPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHHK).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE DIIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocieoBaTeIbHOM COENMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamopHvle pabomwl

WccnenoBanne 3aBUCUMOCTH MepUoa MajbIX KOJeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne TMEPEMEHHOrO0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNIHbLE 80JIHbL

MexaHuueckue BOJIHBI, ycioBHsl pacnpoctpanenus. Ilepuon. CkxopocTb
pacripocTpaHeHuss W JyiMHa BoJHbl. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
Nurepdepenius u nudpaxiys MexaHU4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CIOBHUS U3JIyYEHUSI SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexkropoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpeIoMIICHUE, MoJspu3aius, Audpakius,
unTepdepenims. CKOpocTh AJIEKTPOMArHUTHBIX BOJIH.

[IIxkana >MeKTPOMAarHUTHBIX BOJIH. [[pUMeHEHUE 3IEeKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMIBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIbI.

TexHu4yeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJAbTPa3BYKOBas JAUArHOCTHUKA B TEXHUKE WM MEIMIIMHE, pajaap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U POJI0TBHBIX BOJIH.

Konebmromeecs Ten0 Kak UCTOYHHK 3BYKa.

HaGnronenune orpakeHus ¥ MpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenune natepdepennnm u qudpakiinn MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIEOAHUI.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHE, MoNsipu3anus, AMppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
OHOpOaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MIPEITOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. IlpenenbHbI yroa MOJHOTO
BHYTPEHHET0 OTPaKCHHUSI.

Hucnepcust ceera. CinoxHbIi cocTaB Oenoro ceera. L[Ber.

CobOuparomiue u pacceuBarome JuH3bL. ToHkas mauH3a. DoOKycHOE
pacCTOsIHME W ONTHYECKas cuiia TOHKOM JuH3bl. IlocTpoeHue nzoOpaxeHUil B
coOMparoMX U pacceuBaroluX JHH3aX. DopMysia TOHKOW JIMH3BI. Y BEIUYECHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCHMYMOB M MHHUMYMOB B HMHTEp¢EpeHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus cBera. JudpakinmoHnHas pemérka. YCIoBUE HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, NPOCKIMOHHBIA anmnapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAasI
OITHKA, TUPPAKIIUOHHAS PEUIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpssmonuHeliHOE pacHpoOCTpaHEHUE, OTPAXKEHHE U MPETOMJIEHUE CBETA.
OnTtuyeckre mpudOopskl.

[TonHOE BHYTpeHHEE OTpakeHUE. Mozellb CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JIMH3AX.

Mopenu MUKpOCKoOMa, TEIECKONa.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyyenue cniekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

Halnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB M300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Pasjaes 6. OcHOBBI ClIeIHAJIBLHON TEOPUH OTHOCHTEJIBHOCTH
I'paHunBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymatel
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHM M COKpaLICHUE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MacChl € SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTUs
IIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u 3HEprUM HOTOHA C €T0 YACTOTON. DHEPTHS
U UMIyJbC (POTOHA.
OTtkpeiTue u uccnenoBanue Goroaddexra. Onbitel A. I'. CToneroa. 3aKoHbI

dororddexra. YpaBuenue DitHmreitHa ais dorodddexra. «KpacHas rpaHuUIa»
dbotoaddekra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCcTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuuK, CojiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®otorddeKT Ha YCTaHOBKE ¢ IMHKOBOM TJIACTHHOM.

UccnenoBanne 3akoHOB BHeETHEro (poTodddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopna 1mo paccesHHIO o -4acTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mornomeHue
(GOTOHOB TpU TMepexojie aroMa C OJHOTO YPOBHS SHEpPruu Ha Apyrou. Bums
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPajIbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeyaThIX CIIEKTPOB U3ITYYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Habmonenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs sjapa. OTKpeITHE
pamuoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
paauoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3Iy4dCHHUS.
Bimsinue paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Torsl.

Anbda-pacnian. ONEKTpOHHBIM M TO3UTPOHHBINA Oera-pacnan. [amma-
U3JIy4eHHE. 3aKOH paJJMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JlesieHue u CUHTE3 SA€EP.

Anepseiii peaktop. TepmosnepHbiii cuHTe3. I[IpobnemMbl W TEepPCHIEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKTHI IEPHON SHEPTETHKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUY AIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIe B3auMOoeHCTBUS. EMUHCTBO pu3nyueckoi KapTUHBI MUPA.

TexHu4eckre yCcTpoWCTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, KaMepa
Busnbcona, sigepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIIUX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre TpEKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiiemMeHTHI ACTPOHOMUM U aCTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpruKinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bupn 3BésnHoro Heba. Co3Be3nus, spKUE 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBIKCHHUE.

Conneynas cucrema.

Conune. ComHeuHast akTUBHOCThb. McTounuk sHeprum CojHIla U 3BE3L.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpabHBIM KJacC —
CBETUMOCTB». 3BE3NIbI TJIaBHOM IMOCIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3] TJIABHOW MOCIIEIOBATENBHOCTH. BHYTpeHHee CTpoeHHuE



3B€31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKACHUHU U 3BoIonMu CoNHIA U
3BE31. DTambl >KU3HH 3BE3 .

Muneunsiii [Iyte — nHama T'anaktuka. [lonoxenue u nBuwxkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanve rajgakTuk.
Teopust bonbuioro B3peiBa. PenukToBOE M3IIydeHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKCHUH NI OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOrO MOMyIIApUs U SIPKUE 3BE3IBL.

Habntonenus B Teneckon Jlynsl, mianer, Mneunoro ITyru.

O0o01maroee NOBTOpeHneE

Ponr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM c(epax NesTeTbHOCTH YEIOBEKa, pOjib U MECTO (PU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHUHE MHUpPA, pOJib (PU3UUECKON Teopuu
B (GOpPMHUpPOBAHWUU TPEJACTABICHUNH O (U3HUECKOM KapTUHE MHpPa, MECTO
dbu3nyueckoil KapTHHBI MHUPaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O TIPUPOJIE.

MexnpeaMeTHble CBA3M

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TMHU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHsamusi, CBSI3aHHBIE C HW3YyYEHHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (U3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOIeHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pemIEHUE CHUCTEMBI YPAaBHEHHH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U MX IMPOEKUMHA HAa OCHU KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMI, NpPU3HAKK TOAOOUSI TPEYTrOJIbHUKOB,
ornpeJieNieHne IoNaau TUIOCKUX GUryp u oobema Tel.

buonocusa: »nektpuyeckue SABICHHUS B JKUBOW MpUPOJE, KoJieOaTeIbHbIE
JBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOU NIPUPOAE, NCHUCTBUE
paaualyy Ha )KUBbIE€ OPTraHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsI CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUIMYECKOW PEHIETKH, CIEKTPaTbHBIN
aHaJIu3.



l'eocpagua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, MPEACKAa3aHUE 3EMIIECTPSICEHUIA.

Texnonoeus: JHWHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATEb, WHAYKLMOHHAA II€Yb, panap, pPaavONpPUEMHHK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIETro
oOpa3zoBaHus (0a30BbIii YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTUKEHUE CIETYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yUeOHOro npeaMera «Du3nKay T0TKHBI
OoTpaxaThb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPECHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IEHHOCTSIM POCCHUMCKOro O0OIIEeCTBa, pacCUIMpEHHE >KU3HEHHOTO
ONbITAa U OMNbITA JIEITEIBHOCTH B IPOLIECCE pPea3allMi OCHOBHBIX HAIIPaBJIEHUN
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMK 00YUaIOIIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEpPECAX TIPa)kKIaHCKOIrO
00IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpPraHU3aIuy;

YMEHHUE B3aUMOJIEMCTBOBATH C COUAIbHBIMUA UHCTUTYTaMU B COOTBETCTBUH C
X QYHKIUSIMUA U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOU VJICHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHMSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIE DPEIICHMUS,
OPHEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATEIIbHOCTHA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYUBOrO OYyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

3CTETUYECKOE OTHOUICHHE K MHUPY, BKJIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



5) Tpy10BOro BOCIUTAHMS:

UHTEpPEC K pa3uuHbIM cdepamM MpoPecCUOHATLHONU JEATeIbHOCTH, B TOM
YHUCJIe CBSA3aHHBIM ¢ (PU3UKON U TEXHUKOW, YMEHUE COBEPIIIaTh OCO3ZHAHHBIN BBHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa30BaHUIO B 00J1aCTH
(bU3MKH Ha POTSKEHUU BCEU KU3HU;

6) IK0JI0TUYeCKOTr0 BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKONW KYJIBbTYPhI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJIOTMUECKUX Mpodiem;

IUIAHUPOBAHUE U OCYILECTBIEHUE JEUCTBUN B OKPYKAIOIIEU Cpelle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOI'O Pa3BUTHS YEJIOBEUYECTBA;

pacuiMpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBUKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3UIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOU [eATEeIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydeHuss (QU3MKH ~ OCYIIECTBJISITh  MPOCKTHYIO M HCCIEAOBATEIbCKYIO
NEeATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh LEIU JEATEIBbHOCTH, 3a/1aBaTh IMapaMETPbl W KPUTEPUU HX
JIOCTIKCHUS
BBISBJISITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  pacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUI ACATEIbHOCTH;
KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX  PEAbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.
ba3oBble ncciaenoBare/ibCKue JAeliCTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMU
(du3nUecKOl HAyKU;



BJIa/IETh HaBbIKAMU YUEOHO-HUCCIEA0BATEIBCKON U MPOEKTHOW IEATEIbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pElIeHUs 3ajad (U3HUECKOr0 COJEpKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METO/I0B [TI03HAHMSI;

BJIAJE€Th BHJAMU JACSATEIBHOCTH IO IOJIYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpETaliy, MpeoOpa3OBaAHUI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pELIEHUs, HaXOAUTh APTYMEHTHI I J0KAa3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJE€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh MW (OpMyaupoBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh [EPEHOCUTh 3HAaHUSA N0 (HU3MKE B NPAKTUUYECKYIO 0OJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PEILICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJTbTEPHATUBHBIEC PEIICHUS.

Pa0ora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHHUS MHPOpMAIUHN (U3MUECKOro COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSATEIBHO OCYILIECTBIATh IOWUCK, aHAJIW3,
CUCTEMATHU3ALMI0 U MHTEPIpETauui0 WH(GOPMAIMU Pa3IUYHbIX BHUJIOB U (Popm
NpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTHh MH(OpMALIHH;

UCTIONB30BaTh  CpPEeNCTBa  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTWI B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aI[MOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, PEeCcypcocOepeKeHMs, TMpaBOBBIX M  3THYECKUX HOPM, HOpPM
nH(OpPMaIIMOHHOW 0€30MaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOrO COJAEpXKaHUS B Pa3IUYHbIX (Qopmarax ¢
y4€TOM Ha3Hau€HUs MH(OpPMAIMK U LEIEBON ayIUTOPUH, BEIOMpAsi ONTUMAIIbHYIO
(dopMmy MpencTaBaeHUs U BU3yaIu3aluu.

KoMMmyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUSA:
OCYIIECTBIATH OOIIEHWE Ha ypokax (U3UKH W BO BHE-YPOUHOU
NEeSITENbHOCTH;



pacro3HaBaTh NPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud ©  CMsSIT4ath
KOH()JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HMCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh U KMCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW W WHIAWBUAYaJIbHOU
paboThI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJICHA KOJJICKTUBA,;

IMPUHUMATh I[€IM COBMECTHOM  JEATEIbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTHUKECHHUIO: COCTaBJIATH IUIAH JECHCTBUM,
pacrpenensaTh pojid ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboTHhI;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXXJIOr0 YYaCTHHKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemiaraTh HOBBIE MPOEKThI, OICEHWBATh HJIEHU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYLIECTBIIATh TIMO3UTUBHOE CTPATErMUYECKOE IIOBEACHUE B PA3JIAYHBIX
CUTYAIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOPaKEHUE, ObITHh HMHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEITEIHOCTh B 00JacCTH
GU3MKM M aCTPOHOMHH, BBIABJISATH MPOOJIEMBI, CTaBUThb U (HOPMYIHPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETILHO COCTABJISITh TUIAH PEIICHHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MPAKTUYECKON PaOO0ThI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHU;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUYTECHHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JSPYIUIHMA B 001acTH
(U3HUKHU, TOCTOSTHHO TIOBBINIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBI NHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyAIlMsIM, BHOCHUTh KOPPEKTHUBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJaJeTh  HABBIKAMH  TIO3HABATENbHOM  pediaexkcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JICMCTBUM UM MBICIUTENBHBIX MPOILECCOB, HX pPE3YJbTaTOB U
OCHOBAHMUIM;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYIHMX TPU aHalu3e pe3yIbTaToB
NEeSATENHHOCTH;

PUHUMATh ceOsl, TOHMMAasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYrUX TpPH aHAJIN3e PE3yIbTAaTOB
NeSTEeNHHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX Ha OMINOKH.

B mporecce qocTmKeHUS JIMUHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMEBI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y O0O0y4aromuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIIOUYAOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW IMOIIMOHAIBLHOMN cephl,
OBITH YBEPEHHBIM B C€0€;

caMOperyJIMPOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPUHHMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJanTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIECH CTPEMIICHHE K JOCTIKCHUIO IENH |
yCIEeXy, ONTUMHU3M, WHUIIMATHUBHOCTH, YMCHHE JCHCTBOBATH MCXOMS W3 CBOUX
BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MMOHUMATh AMOIMOHATBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUM OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTICPESIKUBAHUIO;

COITMATbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

HNPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HAa MPUMEpPAX pPojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOIEM;

YUUTBIBATh TPAHUIBI TNPUMEHEHHUS HW3YyYEHHBIX (PU3UYECKUX MOJIENei:
MaTepHualibHasi TOUKa, MHEepIMaIbHasl CUCTeMa OTCuéra, a0CONIOTHO TBEPIOE TEIIO,
WJCaTbHBIN ra3, MOJIEIH CTPOCHHUS Ta30B, )XKUIAKOCTEH W TBEPIABIX TEN, TOYCUHBIN
AIEKTPUYECKUN 3apsi/l PU pelieHnH PU3NUECKUX 3a/1ay;



pacro3HaBaTh (pu3znuecKue SABiIeHUs (MIPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSPHO-KUHETUYECKON TEOpUU CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKHN:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MNPSIMOJIMHEHHOE
IBW)KEHUE, CBOOOAHOE MAaJeHHE TeJ, ABW)KEHHE 110 OKPY)KHOCTH, HHepLus,
B3auMoeicTBue Tei, Au(Py3usi, OpOyHOBCKOE ABIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJ IPHU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHE, UCHapeHHe, KOHJICHCAIMs, IUIaBJIEHUE, KPUCTAUIM3AIMs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, ITOBBIILICHNE JTABJIICHHS I'a3a IIPU €ro HarpeBaHWU B 3aKPBITOM
cocyle, CBSi3b MEXKIYy IapaMeTpaMd COCTOSHUSL Ta3a B  HM30IpoLEeccax,
ANIEKTpU3aLUs TEN, B3aUMOCIHCTBUE 3apS/IO0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHHE, UCIONb3Ysl (PU3MUECKHE BEIUYUHBI:
KOOpJMHATa, MyTh, NEPEMEILEHHE, CKOPOCTb, YCKOpPEHHME, Macca Tena, CuJa,
UMITYJIbC T€Ja, KNHETUYECKas SHEprusi, NOTEHLUUAIbHAs SHEPIHs, MEXaHUYecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU MPaBWIBHO TPAKTOBATH
(Gu3MUeCKHil CMBICT HMCHOJIB3YyEMbIX BEJIMYMH, MUX OO0OO3HAUYECHHS M €IUHULIBI,
HaXoAUThb (OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEIUYMHAMM;

OMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE SIBICHHUS,
UCTONb3ysl (U3NYECKHWE BEJIMYMHBL: JaBJIEHUWE Ta3a, TeMIeparypa, CpemaHss
KMHETUYECKAs] SHEPIHsl XaOTHYECKOr0 JABUKEHUS MOJIEKYJ, CPEIHEKBaJApaTHUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssl 3Heprus, padbora rasa,
KO3 (UIIMEHT TMOJIE3HOr0 JEWUCTBHSI TEIJIOBOTO JIBUraTeNs; MpPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCIONB3YEMBIX BEJIUYHH, HUX
00O3HAUYEHUS W COUHUIBI, HAXOIUTh (POPMYIbI, CBA3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BEIIMUMHY C IPYTUMHU BEJIMYMHAM;

OINKCHIBATh U3YUYECHHBIE AIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBIICHUA (TIPOIIECCHI), UCTIONB3Ys (DU3NYECKUE BEIMUMHBI: DJICKTPUUECKHUMA 3aps/,
ANEKTPUUYECKOE I0JIE€, HANPS)KEHHOCTD MOJISA, MOTEHIUAN, Pa3HOCTh MOTEHIIUAJIOB;
Opy ONUCAaHUM MPABWIBHO TPAaKTOBaTh (PU3MYECKUNA CMBICH HCHOJb3yEMbIX
BEIUYMH, UX OOO3HAUEHUS U EIUHUIIbI; yKa3biBaTb (POPMYIIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTMMH BETMUMHAMU;

AHAIM3UPOBATH (PU3UYECKHE MPOILECCHl U SIBJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u Il 3axonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpaHEHUs HMIIYJIbCa,
OPUHLMUIT CYNEPINO3UIUNA CHII, MPHUHIUI PABHONPABUS HHEPLHAIBHBIX CUCTEM
OTCY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHHS BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CpEHEW KMHETHUECKOW SHEPIHH TEIUIOBOTO JBMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoH, MEpPBbIN 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOro 3apsna, 3akoH KylloHa, HpW 3TOM pas3inyaTh CIOBECHYIO



(OpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TMPUHLMIBI JEHCTBUA MAaIlUH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS MX O€30MaCHOrO MCIHOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBIMIOJIHATD DKCIEPUMEHTHl 1O MCCIEIOBAaHUIO (DU3UYECKUX SIBICHUM U
IPOLIECCOB C HCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU HTOM
dbopmynupoBaTh TpoOJeMy/3amady W THIOTE3y Y4EeOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUWS, MPOBOAUTH OMBIT M
dbopMyIUpPOBaTh BHIBOJIBL;

OCYUIECTBIISAThH MPSIMbIE U KOCBEHHbIE U3MEPEHUs] (PU3UUECKUX BEIHYUH, TIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHs W HCIOIb30BaTh HM3BECTHbHIE
METOBI OLIEHKH MTOTPEIIHOCTEN H3MEPEHN;

UCCIIeIOBAaTh  3aBUCUMOCTHM  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(uKCUpOBaTh pPE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIUYMH B
BUJIE TAaOIUI U Tpa(UKOB, IE€TaTh BEIBOJBI IO pE3yIbTaTaM UCCIEIOBAHNUS;

coOt01aTh MpaBmia 0€30MacHOro TpyJAa MpHU MPOBEIACHUU HUCCIEAOBAHUI B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW U MPOEKTHOM
JESITeNbHOCTA C WCIOJb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPAaTOPHOTO
000py1I0BaHUS;

pemath pacu€THbIE 3aJa4dl C SBHO 3aJlaHHOW (DU3MYECKONW MOJIETBIO,
UCTOIb3Ys (PU3NYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a4auu
BbIOMpaTh (PU3MUECKYIO MOJENb, BBIACHATH (DU3MUECKHE BEIUYHUHBI U (POPMYIIHI,
HEOOXOMMbIE NIl €€ pelleHus, NPOBOAUTH PAcUE€Thl M OLICHUBATh PEaIbHOCTb
MOJTyYEHHOT'0 3HaUeHUS PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHBIE 3a/1a4U: BBICTPAaUBaTh JJOTMUYECKH HEPOTHUBOPEUUBYIO
LENOYKY PpACCYXJEHUI C ONOpOd HAa H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
bu3nUecKue SIBJICHUS;

UCIIONIb30BaTh ~ MpPU  PEHIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIH
U TpeJCTaBleHNs Y4eOHOM M HAy4YHO-NOMYJISPHOM MHPOpPMaLUU, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOJIy4aeMyr0 HH(OPMALIHIO;

PUBOJIUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE NPOLECCOB OKPYXKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KU3HU
JUTsl o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHUU ¢ TPUOOpPaMU U TEXHUUYECKUMU



YCTPOMCTBAMHU, JIJISl COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEAE;

pabotaTh B TpylIle C BBIIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisaTh OO0S3aHHOCTH W
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJI€KBaTHO OLIEHUBAThH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PEIIEHUE pacCMaTPUBAEMOM POOJIEMBI.

K konmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPa)kaTh C(POPMHUPOBAHHOCTH y O0YUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJb M MeCTO (U3MKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW ACATENbHOCTU JIOJEH, IEJIOCTHOCTh U €IUHCTBO
(bu3nIecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIIECH:
TOUEYHBIN ANEKTPUUECKUH 3apsil, JIyd CBETa, TOUECUHBIM UCTOUHHMK CBETA, s/iepHast
MOJIETIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sifjpa MpH pEIIeHUU (PU3NYECKHUX
3ajad;

pacro3HaBaTh pU3MUECKUE SIBICHUS (MIPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOU (DM3HUKHU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBHS TOKA, B3aUMOJEUCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAasT WMHAYKIUSA, JEHUCTBUE MAarHUTHOrO TIONsA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMMCS 3apsl, SJEKTPOMAarHUTHbIE KoyieOaHUsd U
BOJIHBI, MPSIMOJMHEHHOE PpaCIpOCTPAHEHUE CBETa, OTPaKEHUE, NpPeIOMIICHHE,
uHTeppepeHims, Aubpakuus W MOJApHU3alvs CBETa, JIMCIIEPCUsl  CBETa,
doroanexTpuaeckuit 3gdext (hoTodddeKkT), CBeTOBOE NaBIeHNE, BOSHUKHOBCHHE
JMHENYaToro CHeKTpa aroMa BOJOpPOAA, €CTECTBEHHas W HCKYCCTBEHHas
PaAMOAaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYI0  NPOBOAMMOCTb  PA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (TPOLECCHI), MCHOJb3Yysl (DU3UUECKHE BEIUYMHBI:
ANEKTPUUECKHUI 3apsjl, cUiia TOKA, DJIEKTPUYECKOE HAMPSIKEHUE, DIEKTPUUYECKOE
COIIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJEKTPOJABIKYIIAs CHia, padoTa TOKa,
UHAYKIUS MarHuTHOrO mousi, cuia Awmmepa, cuia JlopeHua, HWHIYKTUBHOCTH
KaTYIIKH, SHEPTHsl AJIEKTPUUYECKOr0 M MArHUTHOIO TMOJIEW, MEepUoj U YacToTa
KoseOaHuii B KojiebaTeNbHOM KOHTYype, 3apsii M Ccuila TOKa B IpoIecce
FapMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (POKYCHOE pacCTOSHHUE U
ONTHYECKasl CHUJa JIMH3bl, MPU ONHMCAHUM MPABUIBLHO TPAKTOBaTh (HU3MUECKUUI
CMBIC]T HCIIOJIb3YEMBIX BEIUWYMH, MX O0O3HAUYeHHs W EIUHMIIbI, YKa3bIBaTh
dbopMynbl, CBA3BIBAIONIME JIaHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBbIE KBAHTOBBIC SIBJICHUS U TMPOILECCH, HUCIONb3Ys
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPTUsi U UMNYJIbC (POTOHA, MEPHUO]T TOJypaciaja, SHEPrus CBSI3U
aATOMHBIX Si7Iep, TPU OIMUCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUIA CMBICT
UCIIONIb3YEeMbIX BEIIMYWH, WX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONIME JIaHHYI (U3HUYECKYIO BEIUYMHY C JPYTMMH BEJIUYMHAMH,
BBIYUCIISATH 3HAaU€HUE (PU3NUECKOMN BEIMYUHBI;

AHATM3UPOBATH (PU3UUYECKHUE TPOIIECCHl W SBIICHUS, UCTONB3YsS (Pu3ndeckue
3aKOHBI ¥ MPUHLUMNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJLIEILHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[koyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHIYKLIHH, 3aKOH NMPSAMOJIMHENHOI0 pACIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHUE DuHITEWHa M pororddekra,
3aKOH COXPAaHEHUs SHEPruHu, 3aKOH COXPAaHEHHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUsS MAcCOBOr0O 4Mcia, nmoctyiyarel bopa,
3aKOH PaJIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3iinyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHWE U YCIOBHS (TpaHUIBI, O0JIACTH)
MPUMEHUMOCTH;

OTPEJIESATh HANPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TIOJISI TPOBOTHUKA
C TOKOM, cuiibl Amrniepa u cuibl JIopeHua;

CTPOMTh W OIHKCHIBATh H300pPaKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIUH30MU;

BBITIOJTHATh DKCIIEPUMEHTBI 110 HCCJIECIOBAHUIO (U3UYECKUX SIBICHUN W
MIPOLIECCOB C UCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HU3MEPEHUM: MpPU STOM
dbopMmynupoBaTh mpobiaemMy/3amady W THUNOTE3y Y4YeOHOro OSKCIEpPHMEHTA,
coOupaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OO0OpYJIOBaHMS, MPOBOAUTH OMNBIT U
(bopMyIHpOBaTH BHIBOABL;

OCYHIECTBIISAThH MPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3UYECKUX BEIHYUH, TIPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO0 M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH MTOTPEIIHOCTEN H3MEPEHNN;

UCCJIEIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHI: TPH HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIUYUH B BUAE TaOIUIl U
rpadMKoOB, JIeJIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHMUS;

coOJII01aTh MpaBuiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUIN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4EeOHO-UCCIIENOBATEIBCKOW W IMPOCKTHOU
JEATETHOCTU C MCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000py10BaHUS;

pemarb pacu€THble 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJENblo,
UCTIONB3YsI (DM3MUECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu



BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXO/IUMbIE NJisi €€ pEelleHUs, MPOBOAUTH PACUYEThl M OLIEHUBATH PEATbHOCTh
MOJTyYEHHOT'0 3HaUeHUsI PU3NYECKON BETUUNHBL;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY PACCYXXICHUM C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBJICHNUS;

UCMOJb30BaTh  IMpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALIH
U TIPEACTaBIICHUSI y4eOHON U HAYYHO-MOMYJISIPHON HH(OpMAIINH, MOTyYeHHON M3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIy4aeMy0 HH(GOPMALIHIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3iNyaTh yCIOBUA UX OE30MACHOI0 HUCIIONb30BAaHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJA POCCUUCKUX U 3apyOEXKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpalEeHUU ¢ MPUOOpPaMU U TEXHUUYECKUMU
yCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOI0
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TpYyHNbl, PAUUOHAIBHO paclpeeisTh OO0SI3aHHOCTH M
IUIAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJCKBATHO OLICHUBATh
BKJIAJ] KQKJIOT0 U3 YYaCTHUKOB IPYIIBI B PEIICHUE pacCMaTPUBAEMON POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Pa3nen 1. PU3UKA U METO/JAbl HAYYHOTI'O ITO3HAHUS
1.1 du3uKa U METOABI HAYYHOI'O MO3HAHUS 2 bubmmorexa [IOK
' ARTHAYH https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K
HHHEMATIIA > https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
22 Hlunamiia ! https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 hitps:/m.cdsoo.rw/7f41bf72
Hroro no pasgeny 18

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOIUHAMHUKA

11 OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM 9 1 bubnnoreka [IOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
3.2 O 10 1
CHOBBL TopMOAHHANIIH https://m_edsoo.ru/7f41bf72
13 ArperaTHbIE COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK

@da30BbIE IEPEXOBI

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




Htoro no pazneny

24

Paznea 4. 9JIEKTPOANHAMUKA

bubmuorexa [IOK
4.1 1
UeKTpoCTATIIi 0 https://m.edsoo.rw/7f41bf72
49 IlocTossHHBIN dEKTpUYECKUN TOK. TOKH B 12 bubnnoreka [IOK
' Pa3UYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
L1 MarunuTtHOe moje. IeKTpOMarHiuTHAs 1 1 3 bu6mmoreka [IOK
' WHAYKLIUSA https://m.edsoo.ru/7f41¢c97¢
Hroro no pasueiny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4eCcKHUe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢
MexaHn4eckue U 31€KTpOMarHUTHbHIE bu6mmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2. 1 3
3 Onixa 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

11 OCHOBBI CTICTIHATBHONU TEOPHUH 4 | bu6nmnoreka [IOK
' OTHOCUTEJIBbHOCTHU https://m.edsoo.ru/7f41¢97¢
Hroro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. but6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOW ONITUKH 6 hitps:/m.cdsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bu6nmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

but6mmoreka [IOK
https:/m.edsoo.ru/7f41c97¢

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3zpen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o6maro1iee MOBTOPEHHE 4 ngi;gf:;;grou}é £41097c
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KoanuyectBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
®u3nka — HayKa O IPUPOJIE.
1 Hayunslie MCT(}),K bl HOII:H;)HI/ISI 1 buommorera TIOK
Y A https://m.edsoo.ny/ff0c32e2
OKPY’KaIoIIero Mupa
Ponb u MmecTo puzuku B

) dbopMHUpPOBaHUM COBPEMEHHOMN | bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIF0IeH
MexaHnuueckoe IBUKEHUE.

3 OTHOCHTENIFHOCTh MEXaHHYECKOTO | bubmuorexa [IOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IIPAMONIMHENHOE | bubnnorexa [IOK
JOBU)KCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nmoreka [IOK
JIBHOKCHUE https://m.edsoo.ru/ff0c372¢e

6 CBobOonHOe mazieHne. Y CKOpeHue | bubnuoteka [{OK
¢BOOOIHOIO MalEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE nBUXKEHNE.

7 JBr>KeHME MaTepuaibHOM TOUKH TTO 1 bubmmorexa [IOK

p https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 [TpuHuun otHOCcUTENBHOCTH ["anuies. 1 bubmuoreka [IOK




HuepunanbHbIe CUCTEMBI OTCYETA.
IlepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Tpernii 3akoH HproToHa 11

bubmuorexa [IOK

n1e(OPMHUPOBAHHON NPY>KUHBI.
[TorennmanbHas sHeprus Tena BOIU3U

? MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cumna

10 TspkecTH. [lepBast kocMuueckas bubmmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

1 Cuia ynpyroctu. 3akoH ['yka. Bec bu6mmoteka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koadumment tpenus.

12 Cuna ZznpomBnequ;){ npu I[BI:)P;(GHI/II/I Bubmorexa LOK

https://m.edsoo.ru/ff0c3{76
TeNa B )KUAKOCTH WM rase
[locTynarenbHOE M BpallaTeIbHOE

13 JBUKEHHE a0COMOTHO TBEPAOTO TEa. bu6mmoreka [IOK
MowmenT cuibl. [lneuo cuibl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOIO Tella
HNMinynsc MaTepuanbHOU TOUKH,

14 CHUCTEMBI MaTEPUAJIBHBIX TOYEK. bubnnorexa [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysibca. PeakTuBHOE JBMKEHNE
Pabota 1 MOIIHOCTD CHITBI.

15 Kunernueckast sHEprus MaTepuajbHON bubnnorexa [IOK
ToukHu. Teopema 00 3MEHEHUH https://m.edsoo.ru/ff0c4502
KHMHETHYECKOW SHEPrUu
IlorenmanpHas 3HEPTUs.

16 [lorennmanpHast 3HEPTUS yIIPYTO bu6muoteka LIOK

https://m.edsoo.ru/ff0c461a




MMOBECPXHOCTHU SemMin

17

INoTeHManbHBIE U HEMOTEHIINATLHEIE
cuibl. CBsA3b pabOTHI
HETOTSHITUAJIBHBIX CHJI C U3MCHECHHEM
MEXaHUYECKOM IHEPTrUU CUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEPTUH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

18

JlaboparopHnas pabota
«HccnenoBanue CBsI3U pabOTHI CHIIBI C
U3MEHCHHEM MEXaHHUYECKOW YHEPTUU
Tella Ha TIPUMEPEe PACTSHKCHUS
PE3MHOBOT'O JKI'yTa

19

20

KonTtponsnas pabota o teme
«Kunemaruka. JluHamuka. 3aKOHbI
COXpaHEHHS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKON TeOpHH. BpOyHOBCKOE
nswkenue. Auddysus

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

21

Xapakrep JIBHKCHUS U
B3aMMOJCHCTBHS YaCTHL] BEILECTBA.
Monenu cTpoeHHs ra30B, KUAKOCTEH
U TBEPABIX TEII

22

Macca monexyin. KonnuectBo
BemiecTBa. [locrosiHHas ABorazipo

23

TemnnoBoe paBHOBecue. TeMmiepaTtypa
u e€ uzmepenue. Illkana remneparyp
Lleabcus

24

Uneanpubiii raz B MKT. OcHoBHOE

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4fde




ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEW KNHETUYECKON SHEPrUun

bubmuorexa [IOK

25 JBYDKCHHS MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

26 3axon JlanpToHa. I'a30BbIC 3aKOHBI
Jlaboparopnas paboTa

7 «HMccnenoBanne 3aBUCUMOCTH MEKIY
napamMeTpamMu COCTOSIHUSI
pa3pekeHHOTO raza»

78 N3omporieccrl B u1eaibHOM Ta3e U UX bu6nunorexa LIOK
rpaduyueckoe mpeacTaBiIeHUue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJUHAMHYECKON CUCTEMBI U

29 croco0kbI e€ n3meHenus. KoandaectBo bubmuorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPruUsl OJJHOATOMHOIO UJEAIBHOTO
rasza

30 Buasl Termionepenaun bubmorexa [OK

https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTh BEILIECTBA.
31 KonunuecTBo Tennotel npu bubamorera HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AnquabaTHbli mpoiecc

0 [lepBbIit 3aKOH TEPMOJIMHAMUKH U €T0 bubnmnoreka [JOK
NpUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ff0cSefc
Heo6patumocTs mporeccoB B

. bubmuorexa [IOK

33 npupoze. Bropoi 3akon

TCPMOAUHAMHKHA

https://m.edsoo.ru/ff0c6230




Macca tena. Cuna. [lpuHuun

34 Cynepno3uiuu cui. Bropoii 3akoH bubmorexa OK
YHep t ' p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepuaabHOM TOUKH
35 [Tpunuun gevicteus u KIIJ[ TermnmoBoit bubmuorexa [JOK
MaIlITUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJI
37 DKOJIOTHYECKHE MTPOOIEMBI
TEIJIOOHEPTEeTUKH
13 O6o6mmaromuii ypok «MomnekynsipHas bubnuorexa [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabora o teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorera HOK
yAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKH
40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubmmorexa [LIOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIIOTHAsI U OTHOCUTEIIbHAS
41 BJIAJKHOCTH BO31yXa. HaceleHHbII bubmmorexa [IOK
AYx3- - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe teno. Kpucrannuueckue u
47 amop(dHbIe Tea. AHU30TPOTIHS bubnnorexa [JOK
CBOMCTB KpucTajuioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTEepHUaIbl
[InaBnenue M KpUCTAIIA3ALIMSL.
43 VY aenpHas TEmoTa MIaBIeHUs Bubnmorexa [IOK
A ’ https://m.eds00.ru/ff0c6708
Cybnumarnus
bu6nunorexa LIOK
44 v 0
PABHCHIE TETLIOBOTO batared https://m.edsoo.n/ff0c6820
45 DJeKTpU3anus Tesl. DIEKTPUUECKUN bubmuorexa [[OK




3apsn. I[Ba BUJA SJICKTPUYCCKHUX
3apsA10B

https://m.edsoo.ru/ff0c6bcc

[IpoBOHMKY, TUDIIEKTPUKHU U

46 IIOJIYIIPOBOIHUKHU. 3aKOH COXPaHEHUS bubmmorexa HOK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bec
AJIIEKTPUUECKOTO0 3apsiaa
B3anmoneiictBre 3aps10B. 3aKOH
47 Kynona. To4yeuHbIi 31€KTpUIECKUN bubmorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsyk€HHOCTB 3JIEKTPUYECKOro
43 nosist. [IpuHumn cynepno3unuu bubnmoreka [JOK
3JIEKTPUYECKHX ToJed. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 3neKTpoCTaTHUECKOro
49 noius. Ilorernuan. Pa3zHocTh bubmorexa [OK
' ' https://m.edsoo.ru/ff0c6£00
[IOTEHIHAIIOB
ITpoBOAHUKY U TUIIEKTPUKU B
50 3JIpeKT OCTAaTHYECKOM Holee bubmmorexa LHOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuueckas IpOHUIIAEMOCTb
bu6nuorexa [IOK
51 DnexTpoéMmkocTs. Konmencaro
s a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHEHCATOpa. DHEPTUs 3apsKEHHOTO buGnmorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopHast pabota "H3mepenne
AIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIIMT AEWCTBUS U IPUMEHEHUE
54 KOHJIEHCAaTOPOB, KOIIUPOBAJIBHOTO

ammapara, CTpyWHOTO MpUHTEpA.




DnekTpocTaTuieckas 3aIuTa.
3a3eMIIeHHe AJIEKTPOIPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €r0o
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusienue. 3akon Oma a1
ydacTKa Ienu

56

[NocnenoBarensHOE, MapauIeIbHOE,
CMEILIaHHOE COeAMHEHUE
npoBoJHHUKOB. JIJaGopaTopHas paboTa
«M3ydyeHune cMeaHHOro COeqUHEHNs
PE3UCTOPOBY

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIIHOCTD ANEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenna

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/]C ncrouHuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTPOHHAS MTPOBOAMMOCTE TBEPIBIX
METaJUIOB. 3aBUCHUMOCTD
COHpOTI/IBHeHI/ISI MCTAJJJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBo¥CTBa 3JIEKTPOHHBIX MyYKOB

61

[TomynpoBOTHUKH, UX COOCTBCHHAS U

IIpUMecHas poBoauMocThb. CBoiicTBa

p—n-niepexona. [TomynpoBoHUKOBBIC
IPUOOPHI

bubmmoreka [IOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUYECKUH TOK B pacTBOPax U

6 pacIiaBax JIEKTPOJIMTOB. | bubnmnoreka [JOK
DIIEKTPOIUTHIECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJIEKTPUUYECKHUI TOK B ra3ax.

63 CamocToATenbHBIN U | bubmmorexa [IOK
HECaMOCTOSTENbHBIN pa3psal. MomHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE | bubnnorexa [IOK
npuMeHeHnue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0mmaromuii ypok | bu6muoteka LIOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas pabota no teme

66 «9nexrpocraruka. [locTossHHBIN 1 bubnmnoreka [JOK
aneKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»

67 PesepsHblii ypok. KonTponsHas | bubnuorexa [IOK
paboTa no Teme "DneKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O000IarOIIHA yPOK | bubnnoreka [JOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacoB JJIeKTPOHHbIE
]
Jlj/ﬂ Tema ypoka Bcero Kontpoarueie | Tpakruyeckue i[:;:eﬂl/lﬂ :g[?;zzil;fenbﬂue
padoThI padoThI pecypeb
[TocTosiHHBIE MArHUTHI U UX
B3anMOJIeiicTBHE. MarHuTHOE TToJIe. 1 bubmuorexa [IOK
Bextop MaruuTHOM MHAYKUMH. JInHIM https://m.edsoo0.ru/ff0c9778
MAarHUTHON UHIAYKLIHH
MarauTHo€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Opcrena. | bu6nmoreka [IOK
B3anmoneiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGopatopHas pabota «/3y4yeHue | | bubmmorexa [IOK
MarHATHOTO MOJISI KaTYIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ TOKOM. Cuiia Amrepa.
JIaGopartopHas paboTa i | bubmorexa [LIOK
«HccnenoBanue nenucTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHuTa Ha pamKy C
TOKOM)
JleficTBME MarHUTHOTO IIOJIS Ha
JBIKYILYIOCS 3aPSKECHHYIO YaCTHILY. | bu6muoreka [IOK
Cuna Jlopenma. PaGoTa cutbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAYKIwms. [loTok
BEKTOpa MarHuTHOU uHaykuuu. I1C 1

HWHAYKIHH. 3akoH BHCKTpOMaFHHTHOﬁ




unaykuuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue sIBJICHUS
SHQKTpOMaFHHTHOﬁ HHIAYKIIUU»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHHE
camonHaykiuu. DJIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIIKHU C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

Bbub6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMAarHUTBI, HJIEKTPOJABUIaTEINb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
MHIYKLUOHHAs I1€Yb

10

11

O6o6maromuit ypok «MarauTHoe
noJje. DJIeKTPOMarHUTHAS HHIYKIIHS
KonTponbhas pabora o teme
«MarsutHoe 1noJe.
DeKTpOMarHuTHasT HHIYKLUS

bubmunoreka [JOK
https://m.edsoo.ru/ffO0cab82

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOJHBIE MEXaHHYECKHE
KoseOaHus. 'apmMoHnyeckue
KoseOaHus. YpaBHEHNE
rapMOHUYECKHX KOJIeOaHU.
I[peBpaenue sHepruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«Hccnenosanue 3aBUCUMOCTU
Meprojia MallbIX KoJieOaHuil rpy3a Ha
HUTH OT JAJTUHBI HUTH U MACCHI TPy3a»

14

Koneb6arenpHbiit koHTYp. CBOOOHBIC

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820




JJICKTPOMArHUTHBIC KoJIe0aHus B
nacajibHOM KoJie0aTeIbHOM KOHTYpC.
Ananorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMAruuTHBIMHA KOJIeOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUH B U1CAIbHOM
Kos1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusx. BeiHyKIeHHBIC
MexaHu4eckue koyebanus. Pe3onanc.
BbIHYXI€HHbBIE 2JIEKTPOMarHUTHBIE
KoseOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennslil Tok. CuHYCOUAAIBHBIN
IIEpPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JIEUCTBYIONIEE 3HAYEHHUE CUIIbI TOKA U
HanpsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBonactso,
nepeaaya v norpedieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
reHepaTopa IEPEMEHHOr0 TOKa,
JIMHUM dJIeKTponepenay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTMYECKUE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncrnonb3oBanus
JIEKTPOIHEPIUH B IOBCEIHEBHON
KU3ZHU




MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6mmoreka [IOK

21
pacnpocTpaHeHus U JJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie 1 NPOAOIBLHBIE BOJHbI
2 3ByK. CKOpOCTh 3BYyKa. I pOMKOCTh bubnuorexa [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNIEeKTPOMarHuTHBIE BOJHBI, UX
23 CBOMCTBa U cKOpocTh. [IIkana bubmorexa LOK
p ' https://m.edsoo.ru/ff0ccfel
3JEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paguOCBA3U U
24 TeneBuaeHUs. Pa3Butue cpencTs
cBa3u. Paguonokanus
25 Konrponsnas padora «Konebanus u bu6nuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHEHOE pacpoCcTpaHEHHE
2 CBETa B OJHOPOJIHOM CpeLE. bu6mmoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTtpaxkeHus ceeta. [loctpoeHnue Bubmrorexa LIOK
p L p https://m.edsoo.ru/ff0cd4e0
N300paKeHUH B IJIOCKOM 3epKalie
[Ipenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bu6mmoreka [JOK
YIOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepenue bu6numorexa [IOK
IOKAa3aTels MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [locTpoenune n3o00pakeHuii B bubmuorexa [JOK




nuH3e. Dopmyrna TOHKOM TUH3BI.
VBennueHue JTNH3EI

https://m.edsoo.ru/ff0cddle

JlaGopaTopHast pabota

31 «HccnenoBanue CBONCTB
M300paKeHUI B TUH3AX)
Hucnepcus ceeta. CIOXKHBIN COCTaB
1 6enoro ceeta. lIer. JlabopaTopras
paborta «Habmonenue aucnepcun
CBETa»
13 WNnTepdepennus creta. Judpaxims bu6mmoreka [JOK
cBeta. JludpakuronHas pemeéTka https://m.edsoo.ru/ff0ced22
34 IloniepedyHOCTh CBETOBBIX BOJIH. bu6nuorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MprOOPHI U YCTPOMCTBA U
yCIJIOBUS UX 0€30IacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHHUMOCTH
36 KJIaCCUYECKOM MexaHuKu. [locTynarsl bubnuotexa [JOK
CIIeLIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIBPHOCTh OJTHOBPEMEHHOCTH.
37 3ame/yIeHre BPEMEHU U COKpaIlleHHe bubmorexa HOK
p p https://m.edsoo.ru/ff0cfad42
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTulpl. CBsA3b MAcChl C SHEPrUeH U bubmmorexa HOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrponbnas padora «OnTuka.
N bubmuorexa [JOK
39 OcCHOBBI CIELIMATIBHOW TEOPUU

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ff0cf610




®oronsl. ®opmyina [Inanka. Dneprus

bubmunoreka [JOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U UCCIIEIOBAHUE Eu6 110K
HOIMOTEKA
41 .0 A.T.
porospexta. OmpITeI https://m.edsoo.ru/ff0cffcd
CrojieToBa
3akonsl Gportorddekra. YpaBHeHue
42 OiiHmTeHa 11t porodrdpdexra bubamorexa [OK
A ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» hotospdexra
Jasnenue cBeta. OnbiThel [1. H.
43 JlebeneBa. XUMHYECKOE NEHCTBUE buomorexa LOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
¢doTornement, GOoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3amau no reMe «DI€MEHTEI but6mmoreka [IOK
KBAaHTOBOU OITHUKHN) https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. OTIBITEI
46 Pezepdopna mo paccestHUIO 0-9acTH bubmorexa OK
PLOPA p e https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJesIb aTOMa
bubmuorexa [JOK
47 I1 b
OCTyJIathl bopa https://m.edsoo.ru/ff0d0afa
Uznyuenwne u ornomienne ¢GboToOHOB
48 I H};Iqe exome aTOMEIlH co Hc()lz"o OBHS bubmmorexa [OK
p pexol . A P https://m.edsoo.ru/ff0d0Oafa
SHEPTHH Ha Ipyroil. Buasl criekTpoB
BonraoBrle cBoiicTBa yacTuil. BoJHEI
. bubmuorexa [IOK
49 ne bpoins. KopnyckynspHo-

BOJTHOBOM nyasnn3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JTYyUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OMBITHI

Pesepdopma mo onpexnenenuto cocrasa

PAAUOAKTUBHOI'O U3JTYUCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3ny4yeHus. Biousinue
PaIMOaKTUBHOCTH Ha KHBBIC
OpPTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Ansha-pacma.
DNIEKTPOHHBIN U MMO3UTPOHHBINA OeTa-
pacrnan. I'aMma-n3nydeHue

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbIi
peakTtop. [IpoGiiempl, IEPCIEKTUBHI,
AKOJIOTUYECKHUE ACIIEKThI SIAEPHOMN
SHEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
No3UTpoHa. MeTo/bl HaOMIOIeHUS U
perucTpanum dJI€MEHTAPHBIX YaCTHULL.
Kpyrusbiii cron «®yHnaMeHTaabHbIe
B3auMozencTBusa. EnMHCTBO
(bu3n4ecKoi KapTHHBI MUPA»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro He6a. Co3Besnus,
SIPKUE 3BE31bI, TIAHETHI, UX BUIUMOE
nerkenne. ConHeyHas cUCTeMa

56

Comnnaue. CoiHeuHast aKTUBHOCTb.
Hctounuk sneprun CosHia v 3BE311




57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IbI ITABHOM
nocJieJoBaTeNIbHOCTU. BHYTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEICTABIEHUS O IPOUCXOXKIEHUU U
sBooru CoJHIIA U 3BE3]

58

Mneunsiii [IyTe — Hama ['anakTuka.
[Tonoxxenune u npuxenue CosHua B
lNanmakruke. ['anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bceenennas. PasOeranue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe nsnydenue.
MeraranakTuka

60

61

Heperennsle npo0aeMbl aCTPOHOMUU

Kontponbhas padota «271eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKID)

62

Oo6o06maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeloBeKa

63

O606mmaromuii ypok. Poib u mecto
(U3HKHU B aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpA

64

O606mmaromuii ypok. Ponb
¢busnueckoit Teopun B GOpMUPOBAHUH
MpeACTaBICHUHN 0 PU3HIECKON
KapTUHE MHpa




O606maromuit ypok. Mecto
(hU3UYEeCKON KapTUHBI MHPa B 00IIEM

65 1
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUNA O PUPOJIC

66 PesepBHbIii ypok. MarautHoe mnoie. |
DNeKTpOMarHuTHasi MUHAYKIIUS
Peseprubriit ypok. Ontuka. OCHOBBI

67 CIeUAIILHON TEOpUHU 1
OTHOCUTEILHOCTH
Pesepnbrii ypok. KBantoBas ¢usuka.

68 DJIeMEHTHI aCTPOHOMUU U 1 Bubmmorexa [IOK

p https://m.edsoo.ru/ff0d 1784
acTpopU3UKU
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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