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TOUYKA !'pocm

LlenTpsl 00pa3oBaHUs €CTECTBEHHO-HAYYHOM HampaBieHHOCTH «To4Ka pocTa» cO3/1aHbl
C LIETIbIO PA3BUTHS Y 00YYAIOIINXCS €CTECTBEHHO-HAYUYHOU, MaTeMaTHYeCKO!, HH()OpMAITMOHHON
rPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEaTHUBHOT'O MBIIICHHSI, COBEPLICHCTBOBAHUS
HaBBIKOB €CTECTBEHHO-HAyYHOW HANPaBIEHHOCTH, a TAKXKE JJIS IPAKTHUECKOW 0TPabOTKH
yueOHOro Marepuana no yueoOHsIM npeameram «Pusnkay, «XuMus», «buonorus.

B cocras nentpa «Touka poctay o gusuke BxoasaT 6a3oBas (00s3aTenpHas) 4acTh U
JOTIOTHUTEIbHOE 000pynoBaHue. ba3oBas 4acTh COCTOUT U3 HU(PPOBBIX AATYNKOB U KOMILJICKTOB
COITYTCTBYIOIIUX JIEMEHTOB JJISl OIBITOB 10 MEXaHUKE, MOJIEKYIIIPHON (HU3HUKeE,
JNEKTPOAUHAMUKE U onTUKe. [lononHuTtenbHoe 000pynoBaHue (MPoQHUIbHBIN KOMILJIEKT)
npecTaBIsieT cO00H MUQPPOBYIO JIAOOPATOPHIO TIO (DHU3HKE.

IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, mnpeacTaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom enepaibHON pabodeil MporpaMMbl BOCIHTAHHS U
KOHLEMLUKA TpenojiaBanusi yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIONX OCHOBHBIE
oOpa3oBaTeNbHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
oOyueHusl, a TaKKe YUYUTHIBAET HEOOXOIMMOCTb pPEATU3aLUU MEXKIPEIMETHBIX
CBsA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4e€OHBIMH MpeameramMu. B Hel
OTPEIENSIOTCA OCHOBHBIE LIETM M3y4eHUs] (PM3MKU HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHMsl, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no (pusmKe BKIIOYAECT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

e conepkaHue yuebHoro npeamera «Pusnka» mo rojgaM oOyueHusl.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpykatoieMm mupe. LIKkonpHBIN Kype PU3UKK — CUCTEMOOOpa3yrOITUiA
JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI



JeXaT B OCHOBE TMPOIECCOB M SIBIICHWW, W3YYaeMbIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpelNessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCQ, TMOJIYYEHHUsS] HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMU M JIPYTHUX.
W3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHUpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTH
HAy4YHbIA METO/I MO3HAHUSI IPY BHITIOJIHEHUH UMHU YYE€OHBIX UCCIIEOBaHUMH.

B ocHoBy Kkypca ¢u3uKu i ypOBHS cpefaHero oOiiero oOpa3oBaHUs
IOJIOXKEH pAN HUACH, KOTOpPbIE MOXKHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pu3uku
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce sBIsSIeTCs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHH, BEIIECTBE U
oJIe.

Hoea eymanumapusayuu. EE peanuzauus mOpennosiaraeT HUCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkM ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii  uanpasnrennocmu. Kypc ¢usukm npeamnomnaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPHIOKEHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHM Kypca (U3UMKH Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUecKue Teopuu ((popMHUpOBAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TPAHMILAX
NPUMEHUMOCTH TEOpUHM, JMJIg OIUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yercs Mpexie
BCETO 3a CUET OpraHW3allid IKCIEPUMEHTATBHOU AESITEIIbHOCTH O00YYarOIIUXCSl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HWCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,



KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OOIIMI CIHCOK YYEHUYECKUX
MPaKTUUYECKUX padoT. BeijeneHue B yka3aHHOM IEpeyHE J1a0OpaTOpHBIX padoT,
OPOBOAMMBIX JJiIi KOHTPOJSL U  OICHKH, OCYIIECTBISIETCS Yy4aCTHUKAMU
0o0pa30BaTeNbHOTO TIpOlecCa HCXONd U3 OCOOCHHOCTEW IJIAHUPOBAHUS U
ocHallleHus kabunera ¢Qusuku. Ilpu »sTOM oOecreunBaercs OBJIAJCHHE
OOy4alOIUMHUCST YMEHUSIMU TPOBOJUTH KOCBEHHBIC H3MEPEHUS, HUCCIIECTOBAHUS
3aBHCHUMOCTEH (PU3MYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENsSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJjaHHON (PU3MYECKON MOJIEIBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk M WHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKaHUS (PU3NYECKUX SBICHUM U TPOLIECCOB B OKpYXKarouleu
KW3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU ISl CUTYyallMd MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu DPI'OC COO k MmaTepHalbHO-
TEXHMUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GU3MKKN HAa YpPOBHE CpeIHEro oOLIero o0pa3oBaHus JOJKEH U3y4aThCsl B yCIOBUSX
peIMETHOr0 KaOWHeTa (M3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHete (U3UMKU JOJDKHO OBIThH
HE0OX0aMMOe J1abopaTopHOe OO0OpYIOBAaHHME JJIS BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMme no (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT M I€MOHCTPAIMOHHOE
obopy10BaHHE.

JleMoHCcTpallMoOHHOE  00Opy/0BaHue (HOpMUPYETCS B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHUH M  TMPOIECCOB, OMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K Hay4YHOMY

W3YYCHUIO TPUPOJIBI, PAa3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;



pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (POPMUPOBAHHE
MCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3yYCHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;
(GopMUpOBaHHE YMEHUH OOBACHATH SIBICHHUS C HCIOJb30BAHUEM
bu3nyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHUE TPEICTABICHUNA O POJIM (UMUKH ISl Pa3BUTUA APYTUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

I[OCTI/I}KGHHG OTHX ueneﬁ oOecrneunBaeTcs PCIICHUCM CJIICAYIOINUX 3aaa4d B
IMpOoLCCCC NU3YUCHUS KypcCa (1)I/I3I/IKI/I Ha YPOBHC CPCIHCTO O6HI€FO O6pa3OBaHI/IHI

npuooOpeTeHue CHUCTEMBI 3HAHUU 00 o01IHx buznyecKux
3aKOHOMEPHOCTSX, 3aKOHax, TEOpHUSIX, BKJTIOYast MEXAaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMUpOBaHUE YMEHHI NPUMEHATh TEOPETUUECKUE 3HAHUA IS
OOBbsSICHEHU (PUBMYECKUX SBJICHUN B TIPUPOJEC U I TPUHATHUS
MMPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMW KU3HH;

OCBOCHHME CIIOCOOOB pEIICHMs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckol MOJENbI0, 3aj]ad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIHLHOE
co3/laHue PU3NUECKON MOJEIH, aJICKBATHOU YCIOBUSAM 3aJ1auu;
MOHMMaHUEe (U3UYECKUX OCHOB M MPUHIIUIIOB JCHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX ITPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
Cpeay;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA U TPOBEICHUS
($bU3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTaluu UHPOpMAaIUH,
ONpEAEICHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM ISl PA3BUTUSI YMEHUU MPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wu3yudenne ¢usuku (6a30BbIii ypOBEHb) Ha YpOBHE CpEAHEro OOIIEro
oOpazoBanus otBoauTcs B 10 kiacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb JadopaTOpHBIX U
OPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JelaeT BBIOOP
OpOBEJCHHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB € YYETOM HMHIWBUIYaTbHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPUHM B MPOIECCE TO3HAHUSA MPUPOBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBuKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUIS. MaTEpUAIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTE€pUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas DHEPIuUs YIIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Trasa.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKHK K H3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TerwtoBoil mamuHbl. [lukn KapHo m ero kosddummeHT moje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY paCIIUPEHHIO Bo3ayXxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOMHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU MOJYUYECHUS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOJHUKH, TUANIEKTPUKKA W TMOJYNPOBOAHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
nmoJIynnpoBogHUKOB. CBoiicTBa P—N-niepexonaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

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



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi ICTETUKY HAyYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKHUX IpooiieM;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHANUBUIYAIbHO U B I'PYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejbcKue JeHCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3HUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHHWA TO (QHU3UKE B MPAKTUYECKYI0O 00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTb UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypcoCOepeKeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHAUBUIYAJIBHON
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA 10 €€ JIOCTHKEHUIO: COCTABJIATH IUIAH JCUCTBHM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, MJIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BaTh MPUEMBI peIICKCUU IS OIIEHKH CUTYyalluu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMPU aHAlU3€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH WUHTEJIEKT, MIpeANoIararonuii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUs, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

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

JIEMOHCTPHUPOBATh Ha IPUMEpPax pPojb U MECTO (U3UKH B (POPMHUpPOBAHHH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, a0COIIOTHO TBEPIOE TEJO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKON TEOpUM CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHUE 110 OKPYKHOCTHU, HWHEPIHUs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BEMA TEJl MPU HarpeBaHUM (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTH BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIXKEHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPH ONHUCAHUM MPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBATh M3YYEHHBIC TEIJIOBbIC CBOMCTBA TEJI M TEIJIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(pGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENSA; IIPH OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUI 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX O0O3HAYEHUs] M EIUHUIIBI; YKa3biBaTh (hOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUSI MEXAaHMYECKOW DHEPruM, 3aKOH COXpPaHEHUsS HUMIYJIbCca,
NPUHIUAN CYNEPHO3UIIUA CHJI, TPUHIIMIT PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSAPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHON TeMmnepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpw 3TOM pasinyarh CJIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCITOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPCHUN, MPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJIBHBIA CHOCOO W3MEPEHUS W HMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yIbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOro DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JIESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOUMBbIC NJIsl €€ pElIeHHUs, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY PacCy JCHUW C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(OPMAIIUIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOPAIEHUH C MPUOOPAMH U TEXHHUYECKUMHU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pacHpelensiTh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.
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[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa nudpoBLIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
KomnreroTepHoe
®du3nka — HayKa 0 IpUpo/Ie. obopynosae.
1 Hayunble MeTObI TO3HAHUS 1 Obopyrosane 06.09 bubmorera [JOK
i A I ' https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa HeMoHCTpaIi 1
OIIBITOB
Poinb 1 MecTo U3HKHU B Kovmeioreproe
o o0opynoBaHue.
(hopMHUPOBaHUHM COBPEMEHHOM
2 HAay4YHOH KapTHHBI MUpa, B 1 Obopyrosare 06.09 bubmorexa HOK
i pv pa, . TUTST ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITETbHOCTH JIIO/ICH. .
JEMOHCTpALUi U
BX/x OIILITOB
KowmmeroTeproe
MexaHuueckoe TBUKEHHE. 000pyI0BaHKE.
3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 O6opyoBanue 13.09 bubmuorexa [JOK
nerkeHus. [lepemenienue, CKOpocTs, TSI ' https://m.edsoo.ru/ff0c3508
YCKOPEHHE. JEMOHCTpaLUi U
OIIBITOB
KomneroTepHoe
o0opyoBaHue.
4 PaBHOMeEpHOE npsiMONIMHENHOE 1 OGopynoBatwe 13.09 bubnmnoreka [JOK
IIBUKEHUE TUIst ' https://m.edsoo.ru/ff0c3620

JEMOHCTpaLUH U
OITIBITOB



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

10

PaBHOyCKOpEeHHOE IPSIMOIMHENHOE
JBUKEHUE

CBobOoaHOe mageHue. Y CKopeHue
CBOOOJIHOTO MAICHUS

KpuBosmHeliHOE nBUXKEHUE.
JIBrKeHrEe MaTepUuaIbHOW TOYKH 110
OKPYKHOCTH

[IpuHnnn otHOCUTENBHOCTH [ anmumest.

NHepuynanbHble CUCTEMBI OTCUETA.
[TepBslii 3ak0H HproTOHA

Macca rena. Cuna. [Ipuamun
Cyneprno3uiu cui. Bropoii 3akoH
Herorona nys MarepuanbHON TOUKU

Tpetnii 3akoH HeroToHa 115t

KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTST
JIEMOHCTpAILIUI 1
OTIBITOB
KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTS
JEMOHCTpaLUi U
OTIBITOB

Kommnbrotepnoe
o0opyioBaHUeE.
O6opynoBanue
Ui
JEMOHCTpPALUN U
OIIBITOB

KommneroTepnoe
o0opyioBaHUE.
ObopynoBanue
Ui
JEMOHCTpALAN U
OIIBITOB
KommneroTepnoe
obopymoBaHUE.
O6opynoBanue
JUIs
JEMOHCTpALUN 1
OTIBITOB

KommnbroTepnoe
obopymoBaHue.

20.09

20.09

27.09

27.09

04.10

04.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHaJIbHBIX TOYCK

O6opynoBanue
JUTS
JIEMOHCTpAILIUI 1

OIIBITOB
KommnbroTepnoe
3aKoH BCEeMHUpPHOro TsaroteHus. Cumia 0bopynosase.
11 TsKecTd. IlepBas kocMudeckas Obopynosaiie 18.10 bubmorexa LHOK
ISt https://m.edsoo.ru/ff0c3d00
CKOpOCT JIEMOHCTpAILIUI 1
OIIBITOB
KommbroTepnoe
o0opynoBaHue.
Cuna ynpyroctu. 3akoH ['yka. Bec OGopyoBanue bubnuorexa [IOK
12 18.10
Tena JUISt https://m.edsoo.ru/ff0c3el8
JEMOHCTpaLUi U
OIIBITOB
KommbroTeproe
Cuna tpenus. Koadduunent tpenus. 0bopynosaxme. K
13 Cuna conpOoTUBJIEHUS NTPH IBUKEHUU Obopynosaie 25.10 BH6J_IHOTeKa 1o
Ans https://m.edsoo0.ru/ff0c3f76
Tena B XKUAKOCTH WJIM ra3e nemoHCTpami 1
OIIBITOB
KomneroTepnoe
HOCTyrIaTeJ'IBHOe M BpallaTrCJIbHOC 060py110BaHI/Ie.

14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. O6GopynoBanue 55 10 bubnmnorexa [JOK
MowmenT cuiibl. [1nedo cuiel. YenoBus JUIst https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO Tela JICMOHCTPAIHH 1

OIIBITOB
NMnynbsc MmaTepualbHONM TOYKH, Kownteloreproe
15 CUCTEMBI MaTepUAJIbHBIX TOUEK. oGopyLoBarie, 01.11 BH6J_IHOTeKa LIOK
O6opynoBanue https://m.edsoo.ru/ff0c43d6

Nmnynbce cuitbl. 3aKOH COXpaHEHUs

IS



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

HUMITYJIbCA. PeaktuBHOE JABHXKCHUC

JEMOHCTpaLUH U

OIIBITOB
Kommnbrotepnoe
PaGota 1 MOILITHOCTD CHUJIBIL. 000pyIOBaHHE.
16 Kunernueckas sneprust O6opymoBanne 0L11 bu6mmoreka [IOK
MarepuanbHOH Touku. Teopema 06 ULt ' https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKON SHEPruu JICMOHCTPALHH 1
OIIBITOB
[ToTeH1MAaTbHAs SHEPTHS. Kowmnroreproe
o0opymoBaHue.
[ToreHuuanpHas SHEPTUS yIPYTO
17 nehopMUPOBAHHON TTPYKHUHBI Obopynosarme 08.11 bubnnorexa [IOK
pMHP PYRUBL I ' https://m.edsoo.ru/ffOc461a
[ToTennmanpHas SHEpPTHs TENa BOIU3N o
JEMOHCTpaLUi U
MTOBEPXHOCTU 3eMJIU OIBITOR
[ToTeHmanbHbIe U HETIOTCHIMATIBHBIC KoMIboTepHOE
cuibl. CBsi3b pabOTHI 060pyHOBaHHE.
18 HEMOTEHIMAJIbHBIX CUJI C UBMEHEHUEM Ob6opynoBanue 08.11 bubnuorexa [JOK
MEXaHUYECKOU DHEPTUU CUCTEMBI TEIN. JU1s ' https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUS] MEXaHUYECKOM JIEMOHCTpAIMH 1
3HeerH OIIBITOB
Jla6opatopHas pabora Kommbroreproe
o0opynoBaHue.
«UccnenoBanue cBsizu pabOTHI CHITHI C
. Ob6opynoBanue bubmuorexa [JOK
19 M3MEHEHHEM MEXaHMYECKON SHEPTUH 15.11
JUIST https://m.edsoo.ru/ff0c478c
TeJa Ha IPUMEPE PACTSIKEHUS o
JEMOHCTpaLUi U
PE3UHOBOTO JKT'yTa OLEITOB
KomneroTepHoe
KonTponbHas pabota mo Teme 00opyoBaHue.
20 «Kunemaruka. Jlunamuka. 3aKOHBI 060py JOBaHUE 15.11 bubmorexa LOK
' ' Py ' https://m.edso0.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE AJ1st

JEMOHCTpaLUi U



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

22

23

24

25

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

XapakTep IBUKEHHUS U
B3aMMOJICVCTBHS YaCTHUI BEILIECTBA.
Mogenu cTpoeHus ra3oB, )XKUIAKOCTEH
U TBEPIBIX TENI

Macca monekyn. Konuuecto
BemiectBa. [locTositHHas ABoraapo

TenoBoe paBHoBecue. Temneparypa
u eé nuzmepenue. [llkana remneparyp
Lenbcus

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

OIIBITOB

KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTST
JIEMOHCTpAILIUI 1
OTIBITOB

KomneroTepHoe
o0opyIoBaHUE.
O6GopynoBanue
Ui
JEMOHCTpaLUi U
OTIBITOB

Kommnbrotepnoe
o0opyIoBaHUE.
O6opynoBanue
Ui
JEMOHCTpALAN U
OIIBITOB

KommneroTepnoe
o0opyioBaHUE.
ObopynoBanue
IS
JEMOHCTpALUN U
OIIBITOB

Komnbrotepnoe
obopymoBaHUE.
O6opynoBanue
JUTST
JEMOHCTpALUN U
OIBITOB

29.11

29.11

06.12

06.12

13.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde



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

26

27

28

29

30

31

AOcomoTHas TeMIIeparypa Kak Mepa
CpeIHEeW KUHETUYECKON SJHEPTUU
JBU>)KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeipona

3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

JlaboparopHast pabota
«MccnenoBanne 3aBUCUMOCTH MEXKITY
rapaMeTpamMu COCTOSTHUS
Pa3peKeHHOTO Ta3a

H3onporiecchl B n€anbHOM ra3e u ux
rpaduvecKoe mpeacTaBIeHNe

BuyTtpennss sneprus
TEPMOJMHAMUYECKON CUCTEMBI U
crtocoOnI €€ n3menenus. KoanuectBo
TeIUI0ThI U paboTa. BHyTpeHHss
SHEPTHSI OJJTHOATOMHOTO HUJI€aTFHOTO
rasa

Bungsr TCILIONCpeaAaIn

KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTST
JIEMOHCTpAILIUI 1
OTIBITOB
KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTS
JEMOHCTpaLUi U
OTIBITOB

Kommnbrotepnoe
o0opyioBaHUeE.
O6opynoBanue
Ui
JIEMOHCTpALUM 1
OTIBITOB

KommneroTepnoe
o0opyioBaHUE.
ObopynoBanue
Ui
JIEMOHCTpALUi 1
OIIBITOB

KowmmeroTepnoe
o0opyoBaHue.
O6opynoBanue
JUTS
JEMOHCTpaLUH U
OITIBITOB

KommnbroTepnoe

13.12

20.12

20.12

27.12

27.12

10.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK



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

32

VienbHas TEINIOEMKOCTE BEIISCTBA.
KonuyecTBO TEIIOTHI ITpH
Tertonepenaye. AnuabaTHbIN
poriecc

o0opyioBaHUE.
O6opynoBanue
JUTS
JEMOHCTpALUA U
OIBITOB
KomneroTepHoe
o0opyioBaHUE.
O6opynoBanue
JUTS
JEMOHCTpPALUN U
OIBITOB

10.01

https://m.edsoo.ru/ff0c5c36

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

33

HepBHﬁ 3aKOH TCPMOJUHAMHKHN U €TI0
IPpUMCHCHHEC K U30IIponecccaM

KommneroTepnoe
o0opymoBaHue.
O6opynoBanue
IS
JEMOHCTPALUN U
OIIBITOB

10.01

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

KowmmeroTeproe
o0opynoBaHue.
O6opynoBanue
IS
JEMOHCTpALAN U
OTIBITOB

17.01

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6230

35

[punuun nevicteus u KIIJ[ rennoBoit
MAIIIUHEI

KowmmeroTeproe
o0opynoBaHue.
O6opynoBanue
JUIst
JEMOHCTpaLUH U
OTIBITOB

17.01

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

36

[uxn Kapuo u ero KITJ{

KomnerotepHoe
o0opynoBaHue.
O6opynoBanue

24.01



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

38

39

40

DKosorunyeckue mpoodIeMbl
TEIUIOPHEPTEeTHKH

Oo6o06maromuit ypok «MosnekynsipHas
¢usmka. OCHOBBI TEPMOJMHAMHKI

KonTponbhas padota no teme
«MonexkynspHas ¢puznuka. OCHOBBI
TEPMOIUHAMUKI

[TapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue u kunexnue

IS
JEMOHCTpaLUi U
OIIBITOB

KomneroTepHoe
o0opyioBaHUE.
O6opynoBanue
JUTST
JEMOHCTpaLUH U
OTIBITOB

Kommnbrotepnoe
o0opyIoBaHUE.
O6opynoBanue
IS
JEMOHCTpPALUN U
OTIBITOB

Kommnbrotepnoe
o0opyIoBaHUE.
O6opynoBanue
IS
JEMOHCTpALUN U
OIIBITOB
KomneroTepnoe
o0opynoBaHue.
O6opynoBanue
IS
JEMOHCTpALUN 1
OTIBITOB

24.01

24.01

31.01

31.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

41

AOCOIIOTHAsT 1 OTHOCUTEIbHAS
BJIAKHOCTh BO3/1yXa. HachlleHHBIH
nap

KommnbroTepnoe
o0opyoBaHue.
O6opynoBanue
JUTST
JEMOHCTpALUN U

07.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

42

43

44

45

46

Teépnoe teno. Kpucramndeckue u
amMopQHbIe Tena. AHU3OTPOIHS
CBOMCTB KpHUCTAJUIOB. JKuakue
kpuctayabsl. CoBpeMEHHbIE
MaTepuaibl

[naBneHue M KpUCTATUIU3ALIMSL.
VY enpHas TEnaoTa niaBJICHUs.
Cybmumarust

YpaBHEHHE TEIJIOBOTO OanaHca

OnexkTpusanys Tesl. JNEeKTPUIECKUN
3apsan. JlBa BUa 2JIEKTPUIECKUX
3aps0B

HpOBO}IHI/IKI/I, JUDJICKTPUKU U
MOJIYIIPOBOAHUKH. 3akoH COXpPaHCHUMA
QJICKTPHUYCCKOTIO 3apsaa

OIIBITOB

KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTST
JIEMOHCTpAILIUI 1
OTIBITOB

KomneroTepHoe
o0opyIoBaHUE.
O6GopynoBanue
Ui
JEMOHCTpaLUi U
OTIBITOB

Kommnbrotepnoe
o0opyIoBaHUE.
O6opynoBanue
Ui
JIEMOHCTpALIUI 1
OTIBITOB

KommneroTepnoe
o0opyioBaHUE.
ObopynoBanue
JUTST
JIEMOHCTpALUi 1
OTIBITOB
Komnbrotepnoe
obopymoBaHUE.
O6opynoBanue
JUTST
JIEMOHCTpALUI 1
OTIBITOB

07.02

14.02

14.02

28.02

28.02

bu6mmoreka [IOK
https://m.edso00.ru/ff0c65f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb6bcc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

47

48

49

50

51

52

BsaumogneiictBue 3aps0B. 3aKOH
Kynona. ToueuHslii 271€KTpUYECKUAN
3apsin

Hanpsx€HHOCTB 2JIEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
ANEKTPUYECKUX NoneH. JInnun
HANPSKEHHOCTH

Pabota cuit 2IeKTpOCTaTHYECKOTO
noud. [lorenuuman. PazHocTts
HOTEHIINATIOB

HpOBOJlHI/IKI/I " IUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM ITO0JIC.
Z[I/IBJ'ICKTpI/I‘-ICCKaSI MMPOHUITACMOCTDb

OnexrpoémkocTs. Konaencarop

DNEKTPOEMKOCTH TIOCKOTO

KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTST
JIEMOHCTpAILIUI 1
OTIBITOB
KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTS
JEMOHCTpaLUi U
OTIBITOB

Kommnbrotepnoe
o0opyioBaHUeE.
O6opynoBanue
Ui
JIEMOHCTpALUM 1
OTIBITOB

KommneroTepnoe
o0opyioBaHUE.
ObopynoBanue
Ui
JIEMOHCTpALUi 1
OIIBITOB
KommneroTepnoe
obopymoBaHUE.
O6opynoBanue
JUIs
JIEMOHCTpAILIUI 1
OTIBITOB

KommnbroTepnoe
obopymoBaHue.

06.03

06.03

13.03

13.03

20.03

20.03

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ce4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOHJIEHCATOpa. DHEprus 3apsKEeHHOTO

O6opynoBanue

KOHJIEHCaTOpa ISt
JIEMOHCTpAILIUI 1
OIIBITOB
KommnbroTepnoe
o0opymoBaHue.
53 JlaGoparopnas padota "M3mepeHue O6opynoBanue 27.03 bu6mmoreka [IOK
IEKTPOEMKOCTH KOHJEHcaTopa' ISt ' https://m.edsoo.ru/ff0c72c0
JIEMOHCTpAILIUI 1
OIIBITOB
[IpuHIMn AeiicTBUS U IPUMEHEHHE Kovmeioreproe
o0opynoBaHue.
KOHJIEHCAaTOPOB, KOIMMMPOBATHLHOTO
54 armnapara, CTpyMHOro mpuHTeEpa Obopynosaiiie 27.03 bubmorexa [JOK
pata, CIpy p pa- 1S ' https://m.edsoo.ru/ff0c72c0
DNeKTpocTaTUYECKas 3allluTa. o
JEMOHCTpaLUi U
3a3zeMJIeHrE IEKTPOIPUOOPOB OLBITOB
DJIEKTPUYECKUH TOK, YCIOBHS ETO Kommsroreproe
. o0opyioBaHUE.
cymiectBoBaHus. [[0CTOSHHBIN TOK.
O6GopynoBaHue bubnunoreka [JOK
55 Cuna toka. Hanpsxenue. 03.04
At https://m.edsoo.ru/ff0c72c0
Comnporusnenue. 3akon Oma Jist o
JEMOHCTpaLUi U
y4acTKa Ienu OIIBITOB
I[MocnenoBaTenbHOE, apalIebHOE, KomribiotepHoe
o0opyioBaHUE.
CMENIaHHOE COeMHEHNE 06 BuGmorexa LIOK
OpyAOBaHUE 154
56 poBOAHKUKOB. JlTaboparopHas paboTa 03.04
poroa PaTopra p JULst https://m.edsoo.ru/ff0c74f0
«M3ydeHne CMEIanHoTO COeMHEHUS .
ACMOHCTpAalun 1
PE3UCTOPOB» OIIBITOB
KommnbroTepnoe
57 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO 000py10BaHHKE. 17.04 bu6mmoreka [IOK
ToKa. 3akoH Jlxoyns-Jlenna O6opynoBanue ' https://m.edsoo.ru/ff0c7838

JULA



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
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JEMOHCTpALUi U

OIIBITOB
3akon OMa 1 MOJTHOM (3aMKHYTOM ) Kovmrioreproe
anekTpudeckon nenu. Koporkoe obopynosae.
58 3ambikanue. JlaboparopHas pabota Otopynosarne 17.04 bubmmorexa [IOK
TSI https://m.edsoo.ru/ffOc7ae0
«3mepenue IJIC ucTouHMKa TOKA U JleMOHCTpaIHii 1
€ro BHYTPEHHETO COMPOTUBIICHUS OLBITOR
KommbroTepnoe
DneKTpoHHAasi IPOBOAMMOCTb TBEPIBIX 0GopyIoBaHKe.

59 METAJJIOB. 3aBUCUMOCTD O6opymoBanne 24.04 bubmuorexa [JOK
CONPOTHUBIICHUS METAJIJIOB OT TUISt https://m.edsoo.ru/ff0c7ae0
Temieparypbl. CBEpXIIpOBOIUMOCTh JIEMOHCTpALMH 1

OIIBITOB
KommbroTepnoe
o0opynoBaHue.

60 DNEeKTPUYECKHI TOK B BaKyyMe. Oo6opynoBanue 24.04 bubnnoreka [JOK
CBolicTBa 3JE€KTPOHHBIX ITyYKOB At https://m.edsoo.ru/ff0c84ae

JEMOHCTpaLUi U
OIIBITOB
KowmmeroTeproe
[TomynpoBOAHUKH, MX COOCTBEHHAS U 0GopyoBaH¥e.

61 IIpUMeECHast MpoBoAUMOCTh. CBOMCTBa OGopyoBanue 24.04 bubnuoreka [IOK
p—~n-niepexoaa. 11oynpoBoIHUKOBBIE ISt https://m.edsoo.ru/ff0c84ae
prOOpHI JEMOHCTpaLUi U

OIIBITOB
KomneroTepHoe
DNEeKTPUYECKHI TOK B pacTBOpax U 0GopyI0BaHIe.

62 pacriaBax JIeKTPOIUTOB. Ob6opynoBanue 08.05 bubmuorexa [JOK

DNEeKTPONUTHYECKAs TUCCOIMAIIHS. TS https://m.edsoo.ru/ff0c82ba

DNeKTpoan3

JEMOHCTpaLUi U
OITIBITOB
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63

64

65

66

67

68

DNEeKTPUYECKHI TOK B razax.
CamocTosTenbHBIN U

HECAMOCTOSATEIbHBIN pa3pan. MosHus.

IImazma

DneKkTpudeckue npudopsl U
YCTPOHCTBA U MX MPAKTUYECKOE
npuMeHenne. [IpaBuna TeXHUKH
0e3omacHOCTH

Oo6o06maromuii ypox
«DNEKTPOIMHAMHKA

KonTponbnas pabora no teme
«Anekrpocraruka. [locTossHHBIN
3NeKTpuYecKkuii ToK. Toku B
Pa3IMYHBIX Cpeaax»

Pesepsnblii ypok. KonTponsHas
pabota o Teme "DIeKTpoAnHAMHKA"

PeseprubIil ypok. O600maromui ypok

KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTST
JIEMOHCTpAILIUI 1
OTIBITOB
KommnbroTepnoe
o0opyioBaHUE.
O6opynoBanue
JUTS
JEMOHCTpaLUi U
OTIBITOB

Kommnbrotepnoe
o0opyioBaHUeE.
O6opynoBanue
Ui
JEMOHCTpPALUN U
OIIBITOB

KommneroTepnoe
o0opyioBaHUE.
ObopynoBanue
Ui
JEMOHCTpALAN U
OIIBITOB
KommneroTepnoe
obopymoBaHUE.
O6opynoBanue
JUIs
JEMOHCTpALUN 1
OTIBITOB

08.05

15.05

15.05

15.05

22.05

22.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

oo temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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TOYKA \!pocm
YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 10 kimace/ Msikumes .., byxoBueB b.b.,Corckuit H.H mox penaxiueit
[MapdentneBoit H.A., Akunonepnoe obmectBo «3narensctBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Msikumes I'.4. u ap. @uznka. 10 knacc. Yuebnuk. - M.: IIpocBemenue, 2022.
Peanuzarus 06pa3oBaTeabHBIX MPOTPAMM €CTECTBEHHOHAYYHOH U
TEXHOJOTHYECKON HampaBIeHHOCTEH MO (PU3HKE C UCIIOJIb30BAHUEM
obopynoBanus 1eHTpa « TOYKA POCTA»7-11 xnaccsl/ MUHUCTEPCTBO
npocsetnienust Poccuiickoit deneparun/,2023r

[TapdentreBa H.A. Coopnuk 3amay no pusuke. 10-11 knacesl. — M.
[Ipoceemenune, — 2022.

[unos B.®. IToypounoe mianupoBanue no gusuke. 10-11 xmaccel. [Tocobue
JUTSL yauTenen oomeoopazoBat. opranuzaiuit. - M.: [Ipocsemienue, 2021.

Mapon A.E., Mapon E.A. ®usuka 10 k1. [Jugaktuueckre matepuanbl.- M.:
Hpoda, 2021

Mapon E.A. ®usuka. 10 k1. OnopHbIle KOHCIIEKTHI U Pa3HOYPOBHEBBIE 33 1aHUS. -
CII0.: OO0 «Bukropus mitoc», 2020.

CrangapTsl BTOpPOro nokojeHus. [IpumepHbie mporpamMmel o y4eOHbIM
npeameram. @usuka 10 — 11 knaccel. — M.: «IIpocsenienuey, 2022.

CrannapTsl BTOporo nokojeHus. [IpumepHast ocHoBHas 00pa3oBareibHas
nporpamma o0pa3oBaTeabHOr0 yupexaeHus. OcHOBHas mKojaa.— M.:
[Ipocsemenue, 2022.

PeivkeBuu A.I1. CoopHuk 3amau o gusuke. 10 — 11 ximace. — M.: [poda, 2022.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET

Anumanuu guznueckux o0bekToB. http://physics.nad.ru/

2. XKusas ¢usuka: oOyyaromias nporpamma. http://www.int-edu.ru/soft/fiz.html 9.
VYpoku pusuku ¢ ucrnonb3oBanrem MuTepHera. http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/

4. ®usuka: KoJuteKnus onbIToB. http://experiment.edu.ru/

5. ®u3uka: 3NEKTPOHHAS KOJUICKIIHS ONBITOB.

http://www.school.edu.ru/projects/physicexp
1.
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