[Tpunoxenne Ne 11

kK  OcHOBHOW  00pa3oBaTeNbHON  MporpamMme
CpPEeIHETO o011ero oOpa3zoBaHus MBOY
«CankuHckas COIll», yTBEpXKIEHHOM NPHUKA30M
MBOY «Canxkunckas COII» ot 31.08.2023 r.Ne 72

PABOYASI TIPOTPAMMA
(ID 1975404)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

st oOyvaromuxcs 10-11 kmaccos

1.Cankuno, 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro0 ypoBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, mnpeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ ydérom enepaibHOH pabodeil mporpaMMbl BOCHUTAHUS U
KOHLIETILIUK TpenojiaBanus yyeOHoro npeamera «®Dusmka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon ®enepanun, peanu3yoImux OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
oOyueHuu ux Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHMs, a TAaKXKEe YUYHUTHIBAET HEOOXOJWMOCTh PEATU3ALMHU MEKIPEAMETHBIX
CBsi3el (M3MKH C €CTeCTBEHHO-HAy4YHBIMH Y4eOHbIMH TpenMeramu. B el
OTIPE/ETSAIOTCS OCHOBHBIE LIEJIM M3Y4YeHHUs (PU3UKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHuUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (U3MKHU: JIUYHOCTHBHIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

e coJiepxkaHue yueOHoro npeamera « Ou3ukay 1o rojgaM o0ydeHusl.

dusznka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOMABI, BHICTyMas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMUM 00 okpyskaromiem mupe. IKoabHBIN Kypc GU3UKU — CUCTEMOOOPa3yIOLIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBICHHM, HM3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢bu3mdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHrue  (U3MYECKUX 3HAHUW  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU WM APYIHX.
W3yuyenne ¢GU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MUpa oOydarmuxcs, B (GOpMHpPOBAHHWE YMEHUH NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS PY BBIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKM UIsi YPOBHS CpeaHEro oOmero oOpa3oBaHUs
MOJIOKEH pAX MACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHUHLMIBI €ro
OCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beqMHEH BOKPYr (U3MYECKHX Teopui. Bemymum B Kypce sBIseTCS
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanuzaunus OpeANnojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
¢u3uKM ¢ pa3BUTHEM OOIIeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M SKOJIOTUIECKUMH MPOOIEMaMH.

Hoess npuknaonoti  nanpaenennocmu. Kypc ¢Gusuku mpeamnosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHUS JIIEMEHTOB
COJIEpKaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JieM palliOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (pusmueckue Teopuu (GopMHpPOBAHUE MPEICTABIECHUN O
CTPYKTYype MOCTPOCHHs (PU3NUECKON TEOpUH, poiu (HyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TPHUPOAE, TpaHUlAx
MPUMEHUMOCTH TCOPUH, JJII OIMCAaHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOJAX0A B Kypce (PM3UKU peau3yeTcsl Mpexse
BCEro 3a CU€T OpraHu3alliy SKCIEPUMEHTAIBHON AESITEIbHOCTH O0YYarolIUXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 93TO KCIHOJB30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpBIE B IIporpamMme mno (pusnke oObeIMHEHBI B OOIIMHA CIIMCOK YYCHHYCCKHX
NpaKTUYECKUX paboT. BeiieneHrne B yka3aHHOM IepedyHe J1abopaTopHBIX padoT,
NPOBOAMMBIX /I KOHTPOJS W  OIICHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXONd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpu sToM  oOecmeuuBaeTcs  OBJAJCHUC
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBHCHUMOCTEH (U3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB TIO MPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmoe BHUMaHUE yAENAETCA PEHICHUI0 PACYETHBIX W KA4eCTBEHHBIX
3anay. [Ipu 3TOM AJig pacu€THBIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJaHHON (PU3UIECKON MOJEIBIO, TO3BOJISIFOIINE MPUMEHATh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk U WHTErpUpys 3HAHUS W3
pa3HbIX pa3nesnoB. s KayecTBEHHBIX 3a/1ay MPUOPUTETOM SBIISIFOTCS 3aJlaHUs Ha
0oOBsSICHEHHE TPOTEeKaHUs (U3MUECKHX SBICHUHW W TIPOIECCOB B OKpYKaromeh
KU3HHU, TpeOyromue BbIOOpa (PuU3MUECKON MOAeNU JUIsi CUTyalluud MpPaKTUKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTO TMpolecca 0a30BBIM  ypPOBEHb Kypca
(bU3UKHN HA YPOBHE CpeHEro O0IIero o0pa3oBaHusl IOJKEH U3Y4aThCsl B YCIOBUAX
MpeMETHOr0 KaOuHeTa (U3WKUA WIM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
NIPEeIMETOB €CTECTBEHHO-HAay4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITh
HEeoO0XoMMoe J1abopaTopHOEe O00OpYyJAOBaHUE JJIS BBHITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o GU3NKE YICHHYECKUX MPAKTHYECKUX padOT M JIEMOHCTPAIMOHHOE
obopymoBaHHE.

JlemoHcTpanimonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUHM C
MPUHITUIIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIIEYMBAET ITOCTAHOBKY
MEPEUNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTpAIUNA IS
UCCJIEIOBAHMSI  M3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JlaGopatopHoe 00OpyJI0OBaHME [JIi YUYEHMUECKUX TNPAKTUUYECKUX padoT
dbopMupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYammmuXci. TeMaTH4ecKue KOMILIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3NUKHU B 00IIeEM 00pa30BaHUU SBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HayYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX W TBOPYCCKUX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ€ MO3HAHUS U (OPMUPOBAHUE
MCCJIeI0BATEIHLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BAaHHEM
(bu3MYeCcKUX 3HAaHUN U HAYUYHBIX JJOKA3aTEIbCTB;

e (opMupoBaHue TpenCTaBICHUNA O PONM (PU3UKHU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHA U TEXHOJOTHH.

JlocTikeHre STUX 1eneld 00ecreurnBaeTcsl pelieHneM CIeAyIomuX 3a1ad B

npolecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMM 00  oO0mmx  (usmdecKkux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (QopmMupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHHS IS
OoOBbsiCHEHUS (PU3NYECKUX SBJICHUUW B TPUPOAEC U Ui TNPUHATUA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOW KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pa3IUYHbIX 337a4 C SBHO 3a/laHHOM
bu3nYecKoil MOJENbI0, 3a/]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIHLHOE
co3aanue GuU3NUECKO MOJIENN, aIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMU CAaMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu uHPOpMaInu,
OIPEIENEHHS JOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIJIOBUM Il PA3BUTUS YMEHHUM MTPOEKTHO-UCCIIEIOBATEINBCKOM,
TBOPYECKOM JIEATETLHOCTH.

Ha wusyuenne ¢usuku (06a30BbI ypOBEHB) Ha YPOBHE CpPEIHEr0o OOIIero
oOpazoBanus oTBoauTcsi 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE TMepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX PabOT SBJISIETCS PEKOMEHJOBAaHHBIM, YUYUTENb JI€Jae€T BHIOOP
MPOBEJIEHUST J1a0OpaTOPHBIX PpabOT M OMNBITOB € YYETOM HMHAUBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszgen 1. ®u3uka 1 METOAbI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o mnpupone. HayuHble METOABI NMO3HAHMUS OKPYKAOLIETO
Mupa. Ponbp dSkcriepuMeHTa W TEOpUM B IIPOLIECCE TO3HAHMS IMPUPOIBL.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue (puU3MUYECKUX SBJIECHUNA M mpoueccoB. HayuHbie rumotesbl.
®dusnueckre 3aKOHbI U TEOpPHH. | paHHIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHHWU COBPEMEHHON Hay4HOW KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IM(PPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUKECHHS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsiE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MIPOEKIHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJUHEHHOE [BMxkeHue. ['paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH H NEPEMEIICHUA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoboHOE TIazieHre. Y CKOpeHHE CBOOOIHOTO MaCHUSI.

KpuBommHennoe  nBukeHue. JIBMKEHHE  MaTepUAIbHOW  TOYKM IO
OKPYXHOCTH C IOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIUHEHAA
ckopocth. [lepnon n wacrora obparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE TMPUMEHEHHE: CIHUJIOMETD,
JBH>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[TpeobpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBuxkeHust Teja, OPOIICHHOTO IOJ] yIioM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaCHUS.

Hanpapnenue CKOpoCTH IPHU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LEIBbIO ONPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOILIEHUS MEXKAY NYTSIMHU, MNPONUIACHHBIMU TEIOM 3a
MOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuenue aBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCcTH  [anmunes. llepBwii  3akoH  HbroTtona.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoii 3akoH HeroToHa
IUI MaTepUaJIbHOM TOUKU. TpeTuid 3aKkoH HbrOTOHA 1711 MaTepUalibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Ttsoxectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoybxeHus1, kaueHnus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOIbXKEHUS U cuiia TpeHus nokos. KoagduimeHnt tpeHusi.
Cuita conpoTUBIIEHUS NPU JIBUX)KEHUU TEJa B dKUJKOCTH WIIH Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumeHus. llnedo cuibl. YcnoBug
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHUE: MOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHUE MacC B3aUMOAECHCTBYIOMINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U MMAICHUH.

CpaBHeHUME CHII TPEHUS MOKOS, KAUEHHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT uX aedopMariuu.

HccnenoBanne ycioBHM pPaBHOBECHS TBEPAOrO TeEla, HMEKOMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmnynsec MartepuaabHOM TOYKHM (Tena), CUCTEMbl MaTE€pPUAJIbHBIX TOYEK.
Nmnynbe cWiibl 1 M3MEHEHUE HMITYJIbCa Tella. 3aKOH COXPAaHEHHS HWMITYJIbCA.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHUTHL.

Kunernueckas sHepruss MarepuajbHOM TOuykH. TeopemMa 00 HW3MEHECHHUH
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprus. [ToTenumnanbpHas SHEprus YIIPYTO
neopMUpPOBAaHHOW  TPYXXKHHBL.  [loTeHIMambHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEIIOTCHIMAILHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPTHM CUCTEMBI TEIN.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTHH.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHUE: BOIJOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCa.

PeakTuBHOE IBMKEHHUE.

[lepexoa MOTeHIMATBHON YHEPTUM B KUHETHYECKYIO U OOpPATHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsiz pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHUYECKON >HEpruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO XKI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa M TEPMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KHHETUYECKONH TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUS YaCTUI[ BelIecTBA. MOJeNn CTPOCHUs Ta30B, KUIKOCTEN U
TBEPABIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca n
pazmepsl Mosnekyll. KonnuectBo BemectBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uzMmepenue. lllkana temmeparyp
Llenscus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpHM HJACabHOrO ra3za. AOCONIIOTHas TeMmIiliepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DSHEPrMHh TEIUIOBOrO JBWXKEHUA dvactull rasza. Illkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—KianepoHa.
3akoH JlanbTroHa. M30mponecchl B UACAIBHOM T'a3€ C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHue H3O0MPOIECCOB: H30TEPMA, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OmnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogaens onbita LlTepha.

OnpIThI, J0Ka3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOLY AABICHHUS ra3a Ha CTEHKH COCY/ia.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUS MJICaJbHOTO Tas3a,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Macchl BO3QyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaAMETPAaMH COCTOSTHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuectBo TemnoTsl U padora. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJACAIBHOrO  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonudecTBo TemaoTsl Ipu Terionepeaaye.

[lonsitue 00 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TEepBOro 3aKOHAa TEPMOJAMHAMUKHM K H3ompoueccam. ['paduueckas
UHTEpIpeTanys padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatuMoCTh POIIECCOB B MIPUPOJIE.

TermmoBsle  MamumHbl.  [IpUHIMIBL ~ OEHWCTBUA — TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHus HSHEpPruM B TEIUIOBBIX MamuHax. Koadduiment mone3noro
neiictBust teroBo mammHbl. [{ukn KapHo u ero xod3g¢uuMEHT MOIE3HOTO
JEHCTBUSA. DKOJIOTMYECKHE MPOOJIEMbl TEIIOIHEPTETUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEellb
BHYTPEHHETO CTOPaHMsl, ObITOBOM XOJIOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPrUM Teja IMPU COBEPIICHUH pPabOThI: BBUIET
npoOKku u3 OYTBUIKM TOJ JEUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue >Qupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUACOJEMOHCTPALINS).

N3meneHnue BHyTpEeHHEH SHEepruu (TeMIiepaTyphl) Teja Ipu Terionepeaye.

OnbiIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, BUTATEIN BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue U KoHJeHcarus. VcrnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacellleHHbIM map. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucramnuueckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctayioB. Kuakue kpuctaisl. CoBpeMmeHHbIE Marepuaibl. [lnaBienue u
KpUcTaJIM3anus. Y IeabHasl TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M TMPAKTUYECKOE TPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJYyUYECHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMAaTepUaioB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUH.

Cnoco0bl U3MEpPEeHUS BIIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENLHON BIIa)KHOCTU BO3/yXa.

Paznen 4. DjaekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauusi Tel. OJEKTPUYECKHil 3apsn. JlBa BHIA SIEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, IUANIEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuHslil 37€KTpUYECKUi 3aps.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh  3nekTpuuyeckoro mojs. I[lpuHiun



CYHEPHO3ULIUN DIEKTPUYECKUX MONEH. JIMHUKM HaNpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIAL.

PaGora cun  oanektpocratudeckoro  mosis.  I[lorenuwman.  PasHocTh
MOTEHUHUAIOB. [IpOBOOHMKM W AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM IOJIE.
JludnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOII,
AIIEKTPOMETp, JJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLIAI IEUCTBUS AJIEKTPOMETPA.

B3aumopericTBre HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaToOpa OT IUIOIIaAH
IJJACTUH, PACCTOSHUAS MEXAY HUMH U JUDIJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LeHH.

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y AECNBHOE CONPOTUBJIEHUE BELIECTBA.
ITocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE ITPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUUYECKOTO TOKA.

DNEeKTPOJABMKYILAA CHJIA U BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpudYecKoi nenu. KopoTkoe 3aMbIKaHue.

OnexkTpoHHass  OPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYyYKOB.

IToxynpoBOIHHKWY. CobOcTBeHHas U IIPUMECHAS IIPOBOAMMOCTh
OJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoaa. [1oiynpoBoIHUKOBBIE TPUOOPBHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBax  AJIEKTPOJIMTOB.
DIEKTpOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIH3.



DJIeKTpUUECKUM TOK B Trazax. (CaMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [lnazma.

TexHuyeckne yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJIbTMETP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelIbHbIE MNPHOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OITYIPOBOAHUKOBBIN AUO, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUibl TOKa U HAIIPSKEHMUS.

3aBUCUMOCTb COIPOTHUBIICHHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIA/IM MTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE TPOBOAHUKOB.

[IpsmMoe w3MepeHHe JIEKTPOIABWXKYIIEH CwiIbl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

HckpoBoii paspsia M IPOBOJAUMOCTb BO3yXA.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEmaHHOro COeIMHEHUS PESUCTOPOB.

N3mepeHne 35IeKTpOABUKYIIEW CUIIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypcaMM MAaTeMaTHKH,
OMoNoruu, XMMHH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3yYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pU3MyeckKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAEIMPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHWH, JMHEHHas (QyHKIUS,
napabona, runep6osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

Buonoeus: MexaHudeckoe IBUKEHUE B KMBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPENAayH, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIJIOB, SJEKTPOJIUTUYECKAS THUCCOIUAINS,
rajibBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3/AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUS] B TEXHHUKE, TMOJIIUITHUKA, HWCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
cCropaHwusi, mapoBasi TypOWHa, OBITOBON XOJIOJAMJIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJIYYCHUSI COBPEMCHHBIX MAaTEpHaJOB, B TOM 4YHCJIEC HAHOMATEpUAJOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIH IPUHTED, DIIEKTPOHATPEBATEIHHBIC IpUOOPBHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHumMHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3auMoaeMCTBHE  MOCTOSHHBIX  MAarHUTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuHAYKOMH. [IpuHmMnD cynepnosuuun
MarHuTHBIX noJsied. JInHuKM MarHuTHOM WMHAYKIMU. KapTuHa TUHWUNA MarHUTHOM
WHIYKIIMU T0JI TOCTOSTHHBIX MAarHUTOB.

MarauTHOoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa IHMHUNA WHAYKIHA
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanmoaelcTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HarnpaBlieHHUE. J[BUKEHUE 3apSKEHHON YaCTUIIbI
B OJTHOPOJIHOM MarHUTHOM mojie. PadoTa cumsl Jlopenia.

SlBneHne BIEKTPOMAarHUTHOM WHAYKUUU. [IOTOK BEKTOpa MAarHUTHOM
WHAYKUAHW. OJIEKTPOABIKYILAS CWiIa HWHAYKUAHW. 3aKOH 3JIEKTPOMAarHUTHOU
nHayknuu Papanest.

BuxpeBoe »snekTpuyeckoe Tmosie. OIEKTPOJABIKYIIAs CUlIa HHAYKIUU B
MPOBOJHUKE, JBUKYIIIEMCS TOCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBlIEHME CAaMOWMHIYKIMHU. OJIEKTPOJBIKYILAs  CUja
CaMOWHIYKIIUH.

DHeprusi MArHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TIOCTOSHHbBIC
MAarHuThbl, BJCKTPOMArHUTHI, SJICKTPOJBUTATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, UHIYKIIMOHHAS TICYb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.

JIuHWY UHYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue >IEKTPOMArHUTHON UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBHXKYILEH CHJIBI UHAYKIHUHA OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO TIOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

UccnenoBanne AelCTBUA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Pa3nea 5. Kosied0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€OAHUA

KonebarenpHas  cucrema.  (CBOOOIHBIE  MEXaHMUYECKHE  KoOJieOaHUS.
["apmonnyeckue kosnebanus. [lepuona, wacrtora, amrumryna u (aza KoseOaHUN.
[IpyxuHHBIN MasgTHUK. MareMaTH4YEeCKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKUX
koJjiebanuii. [IpeBpaiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOTHBIE SICKTPOMATHUTHBIC KOJICOAHUS B
UJICATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
ANIEKTPOMArHUTHBIMU KoJjiebaHusiMu. @opmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPI'uM B UJ€aTbHOM K0Jie0aTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxarolmux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

ITepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAUYEHUE CHJIBI TOKA H
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepemaada U MOTPEOICHUE DIECKTPUIECKOM
SHEPIruMU. JKOJIOTMYECKUE PHUCKU IMPU MPOU3BOJACTBE AMEKTpodHEprun. KynbTypa
WCMOJIb30BAHUSA JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, JJMHHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOATeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIH
MaTeMaTU4eCKU MasTHUK).



Habmronenne 3aryxaromux KojieOaHHH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATENBLHOM COEIMHEHUU PE3UCTOpPA, KaTyIIKH
HMHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUU 3IEKTPONEpPEaaUuH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

UccnenoBanre 3aBUCUMOCTH TIEpUOa MaJlbIX KojeOaHuM rpy3a Ha HUTHU OT
JUTMHBI HUTH U MAacChI Tpy3a.

UccnenoBanre MNEpeMEHHOr0 TOKa B LEMA W3  IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80IHbL

Mexanuyeckue BOJIHBIL, yCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHus U JyiMHa BoJiHBL. [lomepeuHble W  MOpPOJOJBbHBIE BOJHBI.
WNurepdepenims u niuppaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3YYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpeoMIICHUE, MOospu3anus, AUGpaKius,
unrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [[puMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNeBUACHUA. Paqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTMKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBanue U pacIPOCTPAHEHUE MOMEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus: 1 MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenune nuatepdepeHnu U Audpakiiiu MEXaHUUeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIO0M W
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpaKeHUe,
pesioMIICHHE, osipu3alus, AU paKiys, HHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsMonnHENHOE pPacHpoOCTpaHEHUE CBETa B
ogHOpoaHOU cpeae. JIyd cBera. ToyeuHbli HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeta. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbI yrosl MOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 0enoro ceta. LIBer.

ColOuparomie u pacceuBaromde JuH3bL. ToHkas muH3a. DOKyCcHOE
paccTosiHME W ONTHYECKash cuia TOHKOM JMH3BL. llocTpoenuwe wn3o0pakeHuil B
coOuparolux U pacceuBarolmux JuH3ax. dopmyna TOHKOW JUH3BI. YBelUYEHUE,
JlaBacMOe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBuss HaOMIOEHWS MaKCUMYMOB M MHUHHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIIOCHUS
[NIABHBIX ~MaKCUMYMOB TIpM NAaJE€HUA MOHOXPOMAaTHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJSIPOUI.

Jlemoncmpayuu

[IpssmonuHeiHOE pacHpOCTPAaHEHUE, OTPAXKECHUE U IPEIOMIICHHE CBETa.
OnTudeckue mpruoopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

UccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKOMNa.

Habmronenne natepdhepeHIny cBeTa.

Habmronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TomyyeHnune cnekTpa ¢ TOMOUIBIO TPU3MBL.

[Toyyenue ciexTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKH.

HabGnronenue nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul



N3mepenue nokaszaresns NpeoMICHUs CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcCHOBBI cleNMAJILHON TEOPUU OTHOCUTEJIbHOCTH
I'panunel  TPpUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTel
CIICLIMAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHINITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEAJICHHUE BPEMEHU U COKpAILCHHE
JUTVHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. DHEPIHUs
IIOKOS.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. opmyna [1nanka cBs3u 3Heprun GOTOHA C €r0 YaCTOTOW. DHEPrus
U UMITYJIbC (OTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. Ypapuenue DiHmTeHa 11 GoTodaddexra. «KpacHas rpanuia»
dhoroaddexra.

JaBnenue ceeta. OnwiThl I1. H. JIleGenena.

XUMHUUYECKOE ICUCTBUE CBETA.

TexHuueckre ycTpoiicTBAa M MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTumk, coiHEUHas 6baTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PpdeKT Ha yCTaHOBKE C IIMHKOBOM IIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO (GoTodddexra.

CBeToauon.

Conneynast Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO o -4acTHll.
[Lmanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenue wu morjounieHue
GboTOHOB TpU TMepexofe aroMa C OJHOIO YPOBHS SHEPruu Ha Jpyrou. Bunel
criekTpoB. CIEKTp YPOBHEW HEPrUu aToMa BOJIOPO/Ia.

BousiHoBeie cBoiicTBa yactull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
Iy aliu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

TexHuueckne yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBIL BOJIHBI Ja3epa.

HabGnronenue TMHEHYaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIIUE CJOXKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paanoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, TramMma-U3Iy4YEHUS.
BnusiHne pagnoakTUBHOCTH HA KMBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio saapa. M30Torsl.

Anbda-pacnaa. ONEKTpOHHBIK UM TO3UTPOHHBIM Oera-pacnan. ['amma-
n3JIy4yeHre. 3aKOH paJuOaKTUBHOIO pacIajia.

DHeprusi CBS3M HYKJIOHOB B sipe. Saepubie cuibl. JlepexT maccer siapa.

SAnepusbie peakuuu. /lenenue u cUHTE3 sA1ep.

Anepusiii peaktop. TepmosinepHbiii cunTe3. [IpoOnemMbl U TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHIL.

dyHaamMeHTaIbHbIe B3auMOJIelcTBUS. EAUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHME: TO3UMETP, KaMmepa
Bunbcona, siaepHbIi peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

UccnenoBanne TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Paspgen 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otanbl pa3Buths actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMMH.

Bun 3Bé3mnoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIUMOE
JIBIDKCHHE.

ConHeynast cucTeMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprur ConHIA U 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTB». 3BE31BI TJIaBHOM IIOCJIEAOBATEIILHOCTH. 3aBHUCHMOCTH «Macca —
CBETHMOCTBY» ISl 3BE3] TJABHOM MOCJEN0BaTebHOCTU. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Bodtonnu CoJiHIIA U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama ['anaktuka. Ilonoxenue u nBukenue CoyiHIA B
INanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbsl. UEpHBIE ABIPHI B SApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonbmioro B3peiBa. PeMKTOBOE U3IyYeHHUE.

MacirabHas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHH.

Yuenuuecxue nabnooenus

HaOmronennss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEIEeNICHHs TTOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEeBEpHOIo MOMyIIapus U IPKUE 3BE3/bI.

Habmronenus B Teneckomn JlyHbl, raneT, Mieanoro [lytw.

O0o0maromnee NOBTOPEHUE

Ponr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATUYECKON chepax MesTeTbHOCTH YeIOBeKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4yHON KapTHHE MHUPA, posib (U3HUECKON TEOPUHU
B (opMHUpOBaHMM TMPEACTABICHUNW O (PUIMYECKON KApTUHE MHpPA, MECTO
(u3MYeCKOl KapTUHBI MHpPA B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsi€TCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMHM MaTE€MAaTHKH,
OMoNoTNY, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumnoresa, (unyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIO/IEHNUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHUE.

Mamemamuka: pemieHHE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCHU KOOPIAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIUN, MNpHU3HAKU TMOJ00US TPEYroJIbHUKOB,
OTIpeJIeNICHNE TUIONIAIN TIIOCKUX (PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBICHHS B JKUBOW MPUPOJE, KoyieOaTeabHbIE
JIBUKECHUSA B )KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMUECKOM pEIIETKH, CHEKTPaTbHBIN
aHau3.



l'eoepaghus: marHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSCCHHUIA.

Texunonocus: NWHUUA DJEKTPOIEpENad, TEHEPATOp MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4Yb, pPajap, PaAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenune ydeOHOro mpenaMera «@Du3Mka» Ha YpOBHE CPEIHETO OOIIETO
oOpa3oBaHus (0a30BbIi YPOBEHB) MOKHO OOCCIICUUTHh TOCTIKCHHE CIIETYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yUeOHOro npeamMera «Pu3nkay JT0IKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYaromuXxcsi PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITa U OMbITA ACATEILHOCTH B MPOIECCE peaanu3alud OCHOBHBIX HAIlPaBICHUUN
BOCIIUTATEIIbHOM JIESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX M
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIECSITEIIBHOCTh B MHTEpPECAX TPaxJaHCKOIrO
oO0IIecTBa, y4acTBOBATh B CAMOYITPABJICHUHN B 00pa30BaTEILHON OpraHU3aIlnu;

YMEHHE B3aUMO/JICICTBOBATH C COLIMAJIbHBIMUA HHCTUTYTAMHU B COOTBETCTBHHU C
X QyHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH POCCHUICKOU rpaXXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOopMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO IMOBEJICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBICE HOPMbBI U IICHHOCTH, B TOM YHCIE B
NESATEILHOCTA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYyAyIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIFOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyIiero (Gu3n4ecKon HayKe;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K pa3MyHbIM cdepaM MNpopecCHOHAIBHON IESTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(U3HUKY HA TPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJIOTHUECKOW KYJIbTYphl, OCO3HaHUE TIJ100aIbHOrO
XapakTepa SKOJOTUIECKUX TIPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE IEVCTBUN B OKPYKAIOLIEH CPEJE HA OCHOBE
3HAHHU LEeJIed YCTOWYUBOTO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre ONbITa JEATEIBHOCTH HKOJOTHMYECKOM HAIpPAaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE LIEHHOCTH HAay4YyHOM JEATEIIBHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUs: (UMK  OCYHIECTBJISATH  NPOEKTHYIO U HCCIEAO0BATENbCKYIO
NEATEIbHOCTh UHIWBUAYAIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeTbHO  (OpMynMpoOBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh 1EMU JACSATECIBbHOCTH, 3aJaBaTh IApAaMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH  3aKOHOMEPHOCTM W IPOTHUBOPEUMST B  PaCCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS TMPOOIEMBI C yU4ETOM aHaln3a MUMEIOIIUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBBI B JICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIKOUEBBIMU ITOHATHUSMH U METOIAAMHU
(bu3HYecKoi HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITeNbHOCTU
B 00sacTu (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METO/IOB peuieHusl 3a/ay (PU3MUYECKOr0o COAEpKaHUs, MPUMEHEHUIO Ppa3IMYHBIX
METO/I0B [T03HAHMS;

BJAQJIETh BHUJAMU JIEATEIBHOCTH 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpPIpETAllY, NPEeoOpPa30BAHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalLMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00y1acT (pU3UKH;

BBISIBJISITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs,, HAXOAUTh apryMeHThl Uil JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBAaTh IIOJYYEHHbIE B XOJE pEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B 0Opa30BaTEIbHOM
JESTENbHOCTH, B TOM YHCIIE IPU U3yUYECHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUYECKYIO 00JaCTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 334U, IOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIQJIETh HABBIKAMHU MOJy4YEeHHUS] MHPOpMalUU (PU3UYECKOTO COJECpPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBIATh IIOUCK, aHaju3,
CHUCTEMAaTH3AlMI0 U WHTEPIpeTaluio MHGOPMAlMU pa3INYHbIX BUAOB U (OpM
IpEJICTABIICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINK;

UCIIOJIb30BaTh  CPEJICTBA  MH(OPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3aay Cc coOmofeHrueM TpeOOBaHWW HAPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, IMpaBOBbIX M  3TUYECKUX HOPM, HOpPM
MH(pOpMAIIMOHHOM 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJECpKaHUS B pazIUYHbIX (opmarax c
y4€TOM Ha3HAUYCeHHs MH(OpPMAIUU U 1IeJIEBON ayIMTOPUU, BHIOUpAsi ONTUMAIbHYIO
(dbopMy mpeacTaBlIeHUs U BU3yaIU3aliu.

KomMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIE 1elCTBUSA:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (PU3HKH U BO BHEYPOUHOU JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3bIKOBBIX CPEACTB;

IIOHMMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJIBHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAXKJIOTO YJI€HA KOJUJIEKTHBA;

IIPUHAMATh LEIM COBMECTHOW  JEATENIbHOCTH, OPraHU30BBIBATH U
KOOpPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacrupenensiTth pojid C Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHJIbl B
o0l pe3yJsbTatr no pa3pabOTaAHHBIM KPUTEPUSIM;

IpeajiaraTb HOBBIE IPOEKThI, OLICHMBaTh HJEU C IMO3WLIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATENIbHYIO JESTENbHOCTh B 00JacTH
(GU3NKK ¥ aCTPOHOMHUHU, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
cOOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX M KAa4eCTBEHHBIX
3a]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATOYTECHUM;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKH y9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JenaTh OCO3HAHHBI BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHHWBATh COOTBETCTBUE PE3YIHTATOB IENISIM;

BJIa/JIeTh  HABbIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pE3ylbTaTOB U
OCHOBaHUI;

MCIION30BaTh MPHUEMBI peIIEKCHH JIJIsl OLIEHKH CHTYaIliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO IPUHUMATHh PEIIEHUS MO WX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAMU3E pPe3yJIbTaTOB
JeSITEeNbHOCTH;

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBhI JAPYTUX TPH aHalIW3e pe3yJIbTaToB
JeSITEeNbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce nocTikeHUSI JTUYHOCTHBIX PE3YJBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero oOiiero oOpa3oBaHUA Yy OOydYarOIIUXCS
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHWIE, BUACTh HAIPABICHUSI PA3BUTHS COOCTBEHHOW IMOIMOHAILHOU Chephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIalnTUPOBATBCA K
OYMOIMOHATEHBIM H3MEHEHHSIM | MTPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHUE K JOCTH)KCHHIO 1IETH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE EHCTBOBATH HWCXOJS M3 CBOMUX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIIATH MHTEPEC U pa3peniaTh KOHDIUKTHI.

IMPEJMETHBIE PE3YJBbTATBI

K koniy oOyuenuss B 10 kJjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y O0YUAIONMIUXCST YMECHUI:

JEMOHCTPUPOBATh Ha IpUMEpax pojidb M MeCTO (Pu3uKu B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIEH:
MarepuajgbHasl TOYKa, HHEpIMalbHAsl CHCTeMa OTCuéTa, aOCOJIFOTHO TBEPIOE TEIO,
UJICUTbHBIN T'a3, MOJEINA CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pelieHnU PU3NUECKUX 3a/1ay;

pacrio3HaBaTh (PU3HYECKUE SIBJICHUS (IIPOIECCHl) U OOBSICHATHh MX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJICKYJIAPHO-KMHETHYECKOW TEOPHUM CTPOCHHUS BEIIECTBA U



JNEKTPOAMHAMHUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEpIUS,
B3auMoJielicTBUE Tel, nuddy3us, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE >KUAKOCTEN
Y TBEPABIX TEJ, U3MEHEHNE 00bEMa TeJl MPU HAarpeBaHUM (OXJIaXKIEHNUH ), TEMIOBOE
paBHOBECHUE, MCIIAPEHHE, KOHICHCALMs, IUIABICHUE, KPUCTAJLUIN3ALUsA, KUIICHHE,
BJIQYKHOCTbh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a IMpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBS3b MEXAY IIApaMeTpaMu COCTOSIHMS Tra3a B  HM30IpOLECCax,
ANEKTpU3anus TeJl, B3aUMOJEHCTBUE 3apsIOB;

OINUCHIBATh MEXAaHWYECKOE JBHKEHHE, HCIONIb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHUJa,
HMMITYJIbC T€JIa, KUHETUYECKash SHEPrus, MOTEHUHUAIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MeXaHW4YecKass MOIIHOCTb; MpPH ONWUCAHWU MPaBUIBHO TPAKTOBATh
(bu3nYecKuil CMBICH HCIOJB3YEMBbIX BEJIMYUH, HUX OOO3HAUEHUS M EIUHUIIbI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C APYTHUMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBICHUS,
UCHONB3ysl (U3MUECKHE BEIWYMHBI: JaBJI€HHWE ra3a, TemIepaTrypa, CpeaHss
KMHETUYECKAs] SHEPTUsl XaOTUYECKOTO JBIKEHHUS MOJIEKYJ, CPEAHEKBAApATHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3Heprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOr0 JAECWCTBUS TEIUIOBOIO JBUIATENs; IpPU ONUCAHUU
NPaBWIBHO TPAKTOBATh (DUBUYECKUH CMBICI HCHOJIb3YEMbIX BEJIUYMH, HX
o00O3HAaueHUsT W EAUHUIBI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOWCTBA BEIIECTBA U JJIEKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3UYECKUE BEIUYMHBI: SJEKTPUUECKUN 3apsij,
ANEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD TMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAUYE€HMs] M €IMHHIIbI; YKa3blBaThb (OPMYJIbI, CBS3bIBAIOILINE
JaHHYIO (PU3HUECKYIO BEJTUUMHY C JPYTMMH BETUYMHAMU;

aHANIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SIBJICHUS, UCIONb3Yys (U3NUECKHE
3aKOHBI U IIPUHIIUIIBL: 3aKOH BceMHUpHOro Tsarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHEHMsI MEXAHUYECKOM DHEPIUH, 3aKOH COXPAaHEHWs HWMITYJIbCa,
NPUHIUI CYNEPIO3UIMHA CHJI, NMPUHUUII PABHOIPABUS WHEPLHUAIBHBIX CUCTEM
OTCU€TA, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUSI BEILECTBA, TI'a30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUHU TEIUIOBOIO JIBMXKEHUS MOJIEKYJI C
a0COJIFOTHON TeMmepaTypoi, MEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
DIEKTPUYECKOro 3apsiaa, 3akoH KyiloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPHUHIMIBI JEHCTBUS MAIlUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazauyaTh YCJIOBHUS MX O€30MaCHOrO HCIOIb30BAaHUS B
MOBCEIHEBHOM XU3HU;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCIENAOBAHUIO (PU3UYECKUX SIBICHUU U
MPOLIECCOB C HCIOJB30BAaHUEM TMPAMBIX W KOCBEHHBIX H3MEPEHUU, NpPU HTOM
dbopMmynupoBath MpobieMy/3aadyy M TUIOTE3y Yy4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOAHWTH OMNbBIT U
(hopmyHpoBaTh BEIBOJIHI;

OCYIIECTBIIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEITUYMH, MPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHNUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOJTYYEHHOM 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE TAOJIUII U TPpaUKOB, AeNIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BaHMUS;

coOoaTh npaBuia 0€30MacHOr0 TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIIEeOBAaTeNbCKOM U MPOEKTHOU
JESTENBHOCTA C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOICTB U J1abOpPaTOpPHOTO
o00opynOBaHUS;

pemarb pacy€THbIE 3a7auyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJB3YS (hU3HUecKue 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJauu
BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACIATh (PU3UUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOoUMbIC NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OIIEHWBATH PEajbHOCTh
MOJyYEHHOTO 3HaUYEHUs (PU3HUECKON BEIMYUHBL

peraTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUI C ONMOpOod Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(dbuzuYecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWHd  ydeOHBIX  3aJa4y  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TMOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
U TpeJICTaBlIeHUs] Y4eOHOM M HAy4HO-TIOMYJISIPHOM MH(OpMAIKU, TTOTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

MPUBOIUTH PUMEPHI BKIIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJOTUH;

WCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
I obecneyeHusi 0e30MacHOCTH MpU OOpalIEeHUuU ¢ IpUOOpaMu U TEXHHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTrO
MOBEJICHUS B OKPYXKAIOIIEH Cpele;



paboTaTh B TpyIIEe C BBHIIOJHEHWEM PA3IUYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAUMOHAIBHO pACHpPENeNsiTh OO0S3aHHOCTH U
IJIAHUPOBATh ACATEIHLHOCTh B HECTAaHAAPTHBIX CUTYAIlUsAX, aJIeKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB IPYIIINBI B PEIICHUE paccMaTpPUBaeMOM MpOoOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKOW AECATEIIBHOCTU JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJICICH:
TOYEUHBIN AIEKTPUUECKUN 3aps/l, Iyd CBETa, TOUCUHBII UCTOUYHUK CBETA, sAEpHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sJpa TMPHU pEeHIeHUU (PU3NUECKUX
3azay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSl TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJdS Ha
MPOBOJAHUK C TOKOM U JBIDXKYIIUWUCS 3apsiji, JJIEKTPOMArHUTHBIE KoJieOaHUsS W
BOJIHBI, MPSIMOJIMHEWHOE PACHpPOCTPAHEHHE CBETA, OTPAXEHHUE, MNPEJTOMIICHHE,
uHTepdepeHus, audpaknuss U TONApU3alus CBETa, JHUCIEPCUs CBETa,
dboroanekTpudeckuii 3G hext (poTod3ddexT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M MCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAUMOCTh  PA3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJIGHUSI (MPOIECCHI), UCMOB3Yys (PU3UMYECKHUE BEIUYUHBI:
ANEKTPUUECKUI 3apsjl, CHJIa TOKA, JJIEKTPUYECKOE HANpPSIKEHHE, DJIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, SJEKTPOJBIDKYIAs CHia, paboTa TOKa,
UHAYKIUS MarHuTHOTO TMoJisi, cwia Awmmepa, cwia JlopeHiia, MHAYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOTO TMOJeH, MEpPHOoJl M YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3apsi U CHJIa TOKa B IpoLecce
TApMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSHUE U
ONTHYECKass CHUJia JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3UUECKUI
CMBICI UCIIOJIb3YEMbIX BEJIIMYMH, HMX OOO3HAUYEHUS U €IAUHUIIbI, YKa3bIBaTh
(dbopmyIibl, CBS3bIBAIONIME JAHHYIO (U3MYECKYIO BEIMYMHY C JAPYTUMU
BEITUYMHAMU;

ONMKCHIBATh H3YUYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJb3YS
(¢u3uYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJILC (POTOHA, IEPUOJI TIOJypaciaia, SHEPTHUs CBSI3U
aTOMHBIX SIIEP, NPU OIMUCAHWU TPABWIBHO TPAKTOBAaTh (PUIUYECKUNA CMBICIT
WCIIOJB3YEMbIX BEJIMYWH, WX OOO3HAUCHMS M €IUHMIILI, YKa3bIBaThb (POPMYJIBI,
CBSI3bIBAIONINE JaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTMMHM BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEITNYNHBI,

aHANIM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBJICHUS, UCIONb3Yys (U3NUECKHE
3aKOHBI U MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHeHHE ODWHIITeHHa g gororddexra,
3aKOH COXPAaHEHUs SHEPTUH, 3aKOH COXPaHEHUsS HUMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHUs MacCOBOT0 4HMcla, MoCTylathl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHHWE U YCIOBHS (TpaHUIBl, 00JACTH)
MIPUMEHUMOCTH;

OMpENEIATh HAMPABICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJIsI TPOBOAHUKA
C TOKOM, CUJIbl AMmniepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh M300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI [0 MCCIEAOBAHUI0 (DU3NYECKUX SBJICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopMmynupoBath MpodiieMy/3aadyy M TUIOTE3y Yy4eOHOTrO JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYyI0BaHMs, MPOBOAUTH OMNBIT U
(dhopmyIHpoOBaThH BEIBOIHI;

OCYIIECTBIIATh MPSAMbIE M KOCBEHHBIE M3MEPECHUs (PU3NUECKUX BEIHYMH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH TTOTPEIIHOCTEN U3MEPEHNUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEIUYUH C HCIOJIb30BaHUEM
NpSAMBIX HM3MEPEHUH: MPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJAE TAOIUI U
rpaduKoB, JIeJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOoaTh npaBuia 0€30MacHOr0 TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKON W TPOCKTHOU
JESTENbHOCTA C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
o00opynOBaHUS;

pemarb pacy€THbIE 3a7auyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHANIM3a YCIOBUS 3a1a9u
BbIOMpATh (HU3UYECKYI0 MOJEIb, BBIACIATh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOouMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLICHUBATH PEajbHOCTh
MOJyYEHHOTO 3HaU€HUs! (PU3NYECKON BETNUMHBI;

pemaTh KaYECTBEHHBIE 33/1a4d: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCcKHe SABJICHUS,

UCMOJb30BaTh  MpPU  pPEIIEHUH  yuyeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y IPEACTaBIICHUS YYEOHOW U HAay4YHO-NOMYJSIPHOM MH(POPMALIUH, MOJTYYEHHOU M3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyl0 HH(POPMAIIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallUH, HOpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBHS MX 0€30MaCHOT0 MCMIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

MPUBOIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
i obecriedeHnst 0€30MacHOCTU MpHU OOpalleHnH ¢ MprUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAaMH, JUIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJCHHUSI HOPM SKOJIOIMYECKOTO
MOBEJICHUA B OKPYKAKOLIEH Cpelie;

paboTaTh B TIpyIIlE C BBIIOJHEHUEM PAa3IUYHbIX COLUAJIBHBIX pPOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO pacHpelneisTb OO0S3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJl€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE pacCMaTPpUBAaeMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB H TeM uugpoBbIe
Ne i/m P Konrpoabubie | TlpakTuyecku (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI e padoThblI
pecypcbl
Paznea 1. DU3UKA U METO/bl HAYUYHOI'O IO3HAHUSA
1.1 ®u3uKa U METOAbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [JOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 Jlunanmka / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBEI TEpMOAHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6nunorexa [IOK

®da3oBBIE MEepexoabl

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




Hroro no pazneny

24

Paszpnen 4. JIEKTPOAUHAMMUKA

bu6mmoreka [{OK
4.1 C)
AleKTpoCTatid 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2N€KTpUYeCKU TOK. TOKHM B 12 bubnnorexa [JOK
' pas3uyHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMms 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnbie | IIpakTnyeckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTebHbIC
padoTbI padoThI
pecypchl
Paznea 1. JIEKTPOJJMHAMUKA
L1 MaruauTtHoe nose. DIeKTpOMarHuTHas 1 1 3 bubnuoreka IIOK
' WHIYKIHSA https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4eCcKHe U JJIEKTPOMArHUTHbIE 9 1 bubnuotexa [JOK
' KOoJIe0aHuUsI https://m.edsoo.ru/7f41¢97c
29 MexaHn4eCcKHe U JJIEKTPOMArHuTHbIE 5 ) bu6mmoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cielUaNbHOU TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOM ONTHUKHU 6 bubmorexa TIOK

https://m.edsoo.ru/7f41c¢97¢




but6mmoreka [JOK
4.2 Crpockue aroma 4 https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
4.3 ATOmHOE A/IpO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHUIUKU 7 1

but6mmoreka [JOK
https://m.edsoo.ru/7f41c¢97¢

Hroro no paznemy 7

Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o061maroiiee NTOBTOpPEHKE 4 ngg;;fg;gzi 41c97c
Hroro no pazneny 4
Pe3epBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

YYEBHO-METOJUYECKOE OBECIIEHEHHUE ObPA30OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIbLI 1JIS1 YUEHUKA

METOJUYECKUE MATEPUAJIBI JIA1 YUUTEJA

UOPOBLIE ObPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET







