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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o @u3uke 0a30BOr0 YpPOBHSI CpPEIHEr0 YPOBHS OOIIETOo
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHsI OCHOBHOI 0Opa3oBaTeiabHOM nporpammel denepanuu, npeacTaBIeHHON
B ®I'OC COO, a Takxke ¢ yuéTtoMm (enepalibHOI paboueil mporpaMMbl BOCIIUTAHUS
¥ KOHIICTIIMM TpenojaBaHus yuyeOHoro mnpenMera «®Pusnka» B 00pa3oBaHUU
OpraHu3alun Poccuiickoi denepannu, peanu3yIommx OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copnepxkanre mTporpaMMmbl 10  (U3MKE OPUEHTUPOBAHO HA CTPAHUIIBI
€CTECTBEHHO-HAYYHOU KapTUHBI MHupa ydamuxcs 10—11 kiaccoB npu oOydeHHH HX
¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-EATEILHOCTHOTO KOHTEKCTA.
[Iporpamma 1o ¢usuke coorBeTcTByeT TpedoBanusmM OI'OC COO k eBporeickum
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM pPe3yjbTaTaM O0yUEHHUS, a TaKkKe
obOecrieunBaeT HEOOXOJIMMOCTh pealih3alldd MEXKIPEIMETHBIX CBsI3ed (Pu3nku ¢
€CTECTBEHHO-HAYUYHBIMH YYEOHBIMU TIpeAMeTaMu. B KayecTBe OCHOBHOW IIeNU
u3ydeHus: (UMK Ha OOIIeM YpOBHE CpeAaHero oOpa3oBaHMs, NPUBEICHbI
CIeNyIolMe  pe3yJbTaThl  WU3y4YyeHUs  Kypca  (QU3MKH:  JIMYHOCTHBIE,
MeTanpeIMETHbIC, MPEeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

o [lpuBoasiTcs pe3ynbTaThl OCBOCHHS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e cojepkaHue ydeOHOTO mpenMera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rkKa Kak Hayka 0 HauboJsiee OOIIMX 3aKOHAX MPUPObI, MPEACTABICHHAS B
BHUJIE CUCTEMbI OOy4YEHHsS TpeAMETa B IIKOJIE, BHOCUT CYIECTBEHHBIN BKJIAJ B
3HaHus 00 okpyxatoiieM mupe. LIkonbHBINA Kype PU3NKN — CHCTEMOOOpa3yomui
JUTSl €CTECTBEHHO-HAYUYHBIX MPEIMETOB, MOCKOIbKY (DU3MYecKre 3aKOHBI UCXOJST
W3 OCHOB IPOIIECCOB M HAMNPABJICHUMN, U3y4a€MbIX XUMUH, ONOJIOTHH, (HU3UIECKON
reorpaduu u actpoHomuu. Mcnosib30BaHUE W aKTUBHOE NMPUMEHEHUE (PU3UIECKUX
3HAHUU OIpeJiesieT XapakTep M pPa3BUTHE IEPEIOBLIX TEXHOJOTHH B 00JacTu
SHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHUS HOBBIX MaTEpPHUAJIOB C
3aJIaHHBIMU TIPUHIUTIAMA U ApyTuX. M3yuenne pu3nku BHOCUT OCHOBHOU BKJIAJ B
M3YUYCHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa OOydYalolMXcs, B TOM YHCIIE B
YMEHHUH MPUMEHSATh HaYyYHbIE METOIbI MIO3HAHUS MPU BBIMOJHEHUH UMHU HAYYHBIX
VCCIICIOBAaHNM.

B ocHoBy kypca ¢u3uKu s YpOBHS CpeaHero ooOmero oOpa3oBaHUs
3QJI0KEH pAl HJEH, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHLMIBL €ro
MOCTPOEHUSI.



Hoesa yenocmnocmu . B COOTBETCTBUHM C €€ KypCOM SIBIISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuabl W3 BCEX pa3leioB (PU3WKH, BKIIOYAS
BOMPOCHI KaK KIAaCCUYECKOM, TaK U COBPEMEHHOM (pU3UKH.

Hoes ecenepanuzayuu . B cOOTBETCTBUM C MaTepuallaMH Kypca (QU3HKH,
OOBEAMHEHHBIMU BOKPYT (U3MYECKHX Teopuil. Bemymmm B Kypce SBISIOTCS
MIPEICTABIICHUS O CTPYKTYPHBIX CJIOSX MATEPHH, IPUPOIBI U TTOJISL.

Hoesa cymanumapuzayuu . Ee peanuzamusi NpeanonaracT HCHOIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAYKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuknaonoti uanpasiennocmu . Kypc ¢u3uku mnpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYECCKUX TEXHOJOTHH,
W3YYEHHBIX TEOPUN U IHEPTETUKH.

Hoes sxonocuzayuu peamuszyeTcs TOCPEJICTBOM BHECEHHUS DIIEMEHTOB
CONep KaHMsI, TIOCBAMIEHHBIX OKOJOTHYECKAM Tpo0jeMaM COBPEMEHHOCTH,
BIIUSHUS Pa3BUTHSA W TEXHOJIOTHH, a TakKe OOCYXICHHUS MPOoOJIeM pa3yMHOTO
IPUPOAOIIOIB30BAHUS U 0COO0M OE30MaCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (uznueckue Teopuu (HopMUpPOBaHUE MPEICTABICHHBIX O
MOCTETICHHOM ITOCTPOSHUN (U3MYECKUX TEOPHH, POJUKOB (yHIaMEHTATBHBIX
3aKOHOB H TMpeoOpa3oBaHWl B COBPEMEHHBIX TMIPEACTABICHHUSIX O TIPUPOJE,
rpaHUIIAX TPUMEHUMOCTH TEOpWM, i ONMUCAHUS ECTECTBEHHO-HAYUYHBIX
TEHJACHIIMI U TTPOIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (DM3UKU pPean3yeTcsl MPEexke
BCEro 3a CYET OPTaHU3AlUU SKCIIEPUMEHTAIBHON AESITETbHOCTH OOYYaroIIMXCs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX TOCIEIOBATEIBHBIX OJKCIEPUMEHTOB U JIA0OPATOPHBIX pPadoT,
KOTOpble B TporpaMme mo (u3uke OObBEIUHEHBI B OOIEM CIMCKE YYEHUH
MpaKkTUYECKUX paboT. BEIfeNneHre B yKa3aHHOM TIepeyHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JIUII KOHTPOJS W HAOMIOAEHUS, OCYIIECTBIISICTCS YyYaCTHUKAMHU
00pa30BaTEeNHLHOTO TPOIecca Ha OCHOBE TUIAHWPOBAHUS U OCHAIICHUS KaOWHETOB
busuku. Ilpu >TOM 00y4YeHUIO BIAJCHUIO OXPAHOW MPUMEHSIOTCS METOIbI
MPOBENCHUSI  JIOTIOJIHUTEIBHBIX W3MEPEHUN, UCCJICNOBAaHUE 3aBUCHUMOCTEH
(bU3MYECKUX BEIIMYMH U TIOCTAHOBKA OIBITA B PAMKaX MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUWE yHAENsSETCS PENICHUIO PAcYETHBIX W KAaueCTBEHHBIX
3amad. [Ipu sTom my1st pacu€ra MPHOPUTETHBIX 3a7ad SBISIOTCS 3a/ladyd C SIBHO
3aJlaHHOMN (PU3UIECKOIN MOJIEIBIO, TIO3BOJISFOIICH TPUMEHSITh W3yUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, KaK M3 OJHOTO pa3jesia Kypca, TaK M MHTETPUPYS 3HAHUS W3
pa3HbIX pazaenoB. s TakuX TPUOPUTETHBIX 3ajay SBISIOTCA 3aJaHUs 10



OOBSCHEHUIO MPOTEKAaHUs (U3MYECKUX TEHJIEHIIMN M MPOIIECCOB B COBPEMEHHOM
KU3HH, TpeOyromue BbIOOpa (U3MYECKUX MOJENECH I CUTYyaluid MPaKTUKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY O0O€eCleueHnIo mpoiecca 0a30BOro ypoBHS Kypca (GU3MKKA Ha
YPOBHE CpemHero oOmero oOpa3oBaHuWs HEOOXOAMMO O0ydYaThCS B YCIIOBUSX
peAMETHOTO0 KaOuHeTa (U3WKU WIM B YCIOBUSX HWHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HeoOxoauMoe JabopaTopHOe OO0OpYAOBAaHME ISl BBIMOJHEHUS YKa3aHHOTO B
nporpamMme 1o (u3uMKe Yy4eOHBIX MPAKTUYECKUX padOT U JEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JleMoHCTpanmmoHHOE 000PYIOBAaHUE COOTBETCTBYET MPUHIIUITY MUHUMAJTBHON
JIOCTATOYHOCTH M O00ECHeurBaeT IMOCTAHOBKY KJIACCMYECKOW TMPOrpaMMbl IO
bu3HMKe KITIOYEBbIX IEMOHCTPAIUH SISl UCCIIEI0BAHMS N3YYaeMbIX HAMPABICHUN U
MPOIIECCOB, SMIMMPUYECKUX H (YHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHUYECKHX
IIPUMEHECHUM.

JlaGopatopHoe o00OpyOBaHME [JIi YYEOHBIX MPAKTUUYECKUX  pabdoT
dbopmupyeTcsi B BUJIE TEMAaTHUYECKMX KOMIUIEKTOB M KOHTPOJHUPYETCS B pacyeTe
OJIHOTO KOMIUIEKTa Ha JBYX OOydJammmxca. TemMaTH4ecKue KOMILIEKTHI
Ja00paTOPHOTO OOOPYJIOBAHUSL JIOKHBI OBITh TMOCTPOEHBI HAa KOMILUIEKCHBIX
CTaHJAPTHBIX ¥ MUQPPOBBIX MPUOOpaX, a TAKKE KOMITBIOTEPHBIX M3MEPHUTEIBHBIX
cUCTEMax B BUE MU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIPEJICTABUTEISIMUA (DU3UKH, M3YUaAIOIMMU 00111ee 00pa3oBaHue,
SIBJISTFOTCSI:

e TIOJJICP)KUBACT HWHTEPEC M CTPEMJICHHE OOYyYalomuXCcs K HayYHOMY
U3YUYCHUIO TIPUPOIBI, PA3BUTHIO WX HHTCIICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHWS M YIpaBJICHHUE
MCCJICIOBATEIILCKUM OTHOIIICHUEM K TPUPOIHBIM SBICHHSM;

e METOABl HAyYHOTO MHPOBO33PCHUS KaK pPE3yJbTaT H3YyYCHHUS OCHOB
MaTepuH ¥ PyHIaMECHTAJILHBIX SBICHUH (PU3NUKH;

e METOAbl YMEHHUU OOBSCHSAIOT SIBJICHUS C HCIOJb30BaHUEM (DU3UIECKUX
3HAHHUI W HAYYHBIX JIOKA3aTEIbCTB;

e TIPEACTABJICHBI MPEJACTABICHHBIC POJUKH (U3WKW JJI PA3BUTHS JIPYTHUX
BUJIOB HAyKH, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX Ielied PacCMOTPEHHUs CICAYIOIMX 3a]ad B TMPOIEcce

U3y4YeHUs Kypca (U3UKU Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHus:



e TMpPHUOOpPETEHUE CHUCTEM 3HAHUK 00 oOuWMX (U3NYECKUX MPUHLHUIAX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e METOAbl YMEHHUH MNPUMEHSIOT TEOPETUYECKHE 3HAHMS JUIsl OOBSICHEHUS
bu3nueckux SBIEHUW B TPUPOAEC U JUIsl TPUHATUS TNPAKTHUECKUX
pEIICHUN B OBCEIHEBHOW KU3HH;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMN
bu3nueckol  MOJENbIO, 3a7ad, ONPEIEISIONIUX  CaMOCTOSTEIbHOE
co3faHue pU3MUecKor MOJEIH, aJIeKBATHBIX YCIOBUH 3a/1auH;

e TMOHMMaHUE (U3MYECKUX OCHOB U COOJIOJICHUE JEUCTBUI TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX OKPYKAIOLIEH Cpe/ibl;

e BJIAJICHUE METOJAaMH CaMOCTOSITEJIBHOIO IJIAHUPOBAHHUS M TPOBEIACHUS
¢u3nyecKux OHKCIEPUMEHTOB, aHaiau3a W (UHAHCOBOM HH(pOpMaLUH,
OIPEIENICHNS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMI JJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CPEAHEro OOIIEro
oOpazoBanus orBojautcsa 238 yacoB: B 10 kimacce — 102 gaca (3 vaca B Hezeln0), B
11 xmacce — 136 yacoB (4uaca B HEJEIIO).

[Ipennaraempiii B mporpamme Habop 0o (u3uke J1adOpaTOPHBIX H
MPaKTUYECKUX padOT SBIAETCS MPEANOYTUTENbHBIM JI YUHUTENs, JAEJAOLIEro
BbIOOpP TNpoBeneHusi 1a00paTOpHbIX pabOT M ONBITa C YYE€TOM HMHIWBUIYAJIbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  nBwKeHHWE. J[BUKEHWE  MaTepUAIbHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIC MEPE/Iavuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBukeHUs Tena, OPOIICHHOTO TMOJ YTJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tsoxectr. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEPrus YIPYTro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heylpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padonvl

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas puU3MKa 4 TEPMOJUHAMUKA

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTULl BemecTBa. MoJEenu CTpPOEHHs] Tra30B, KHUIAKOCTEN U
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyl. KonudectBo BemiectBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
DHEpPrus  OAHOATOMHOTO  HWACAJIbHOrO  raza. Buuabl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TeruioBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevictBus TerwtoBoil mamwmHbl. [{ukn KapHo um ero kosddummeHT moie3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Tejaa MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kumnenue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anusi Teln. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYHEPHO3ULIUH ANEKTPUUECKUX Tojel. JIMHUKM HanpssKEHHOCTH AIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHcaTop. DIeKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbsiii 31ekmpuueckuii mok. Toxu 6 paziuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapajlIeIbHOE, CMEIIIAHHOE COCTMHEHNE POBOJIHUKOB.

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

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTOM) 35IeKTpruueckoi uenu. KopoTtkoe 3aMbIKaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJIynpoBoHUKOB. CBoicTBa P—N-niepexoaa. [lomympoBoHUKOBBIE TTPUOOPHI.

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



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJEpPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

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

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYpbl, OCO3HaHHME TJI00aTBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH MO (U3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYLIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATENIbCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JEeSITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M NPOTUBOPEUYUSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIILHOMY ITOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHAMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7a4dl  pPe3yJbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATh MMPHOOPETEHHBIHN OITBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATh IIOMCK, aHaJIu3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HHPOPMAIIUH U TICJICBOM ayIMTOPUH, BEIOMpAst ONITUMAJIbHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:
OCYUIECTBJIATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOBMOXKHOCTEH Ka)KJI0TO WieHa KOJUIEKTHBA;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenaTb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa MU KaXKIOrO0 yYaCTHUKAa KOMaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMyIHMpOBaTH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUUHBIX MPEIOYTCHHIT;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKHY, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICTUTENbHBIX TPOLECCOB, UX pE3yJbTaTOB H
OCHOBaHUIM;



UCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyalliH, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKEHMUIO;

OpUHUMATh MOTHBBI W apryMEHThl JPYTUX IMPU aHAJIU3€ pe3yJIbTaTOB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYrUX HA OMIHOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYaroUIUXcCs
COBEpLICHCTBYETCS HIMOIIMOHATBHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSIHHE, BUCTh HAPABICHUS Pa3BUTHsI COOCTBEHHOM IMOILMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUY, BKIIOYAIONIEH CTpEMIICHHE K TOCTIDKEHUIO LEIH U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHBI

K koniy obOyuenuss B 10 kJiacce NpeaMeTHBIC pPe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENei:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIIH CTPOCHHS ra30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHMS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIAPEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAILIM3AIUS, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBMKEHHUE, UCTOJB3Yys (PU3NYECKUE BEJIUYWHBI:
KOOpAWHATa, MyTh, MEpPEMElIeHHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi dHEepPrusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHHS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCHOJB3YEMbIX BEIIUYUH, WX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BEITUUYMHBI: AJCKTPUUECCKUN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAl, PA3HOCTh MOTEHIMAJIOB,;
MpU  OINMHCAHUM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIMYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3MUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHONPABUS HHEPIIUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOIM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsija, 3akoH KyloHa, Mpu 3TOM pa3iuyaTh CIOBECHYIO



(GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUA (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyarh YCJIOBHsS UX O€30MACHOTO MCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIONKEHHOTO O0OPY/IOBaHUsS, IMPOBOJIUTH OMBIT U
bopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€TaTh BBIBOABI IO pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPU MPOBEICHUU HCCIEIOBAHUMN B
paMKax yd4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh KaueCTBEeHHbBIC 3a7a4l: BRICTPAUBATh JIOTUYECKH HETIPOTHBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONBb30BaTh  MPH  pPEIIEHWH  ydeOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYECOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIIHH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

MIPUBOINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CpEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh JACATECIHHOCTh B HECTAHAAPTHBIX CUTYyalUaX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIIEMBI.

K xoniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpaA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, S1I€PHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCICTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMWUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W TONSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh W3YUYEHHbIC CBOMCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |
AJICKTPOMArHUTHBIE SIBJICHUsI (MPOIECCHI), HCMOB3Ys (PU3MYECKHUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JIEKTPOJABUXKYINAsl Cuila, padoTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX OJEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YyKa3bIBaTh
dbopMyTbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh H3YYCHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHl, HCIOIb3YA
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aK0OH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaliieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopenna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIICNOBAHHUIO (PU3WYECKUX SBJICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/lauu



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC JIIs € PEIICHHUs, MPOBOJIUTH PAcU€Thl M OICHWBATh PEATLHOCTH
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHWH  y4eOHBIX  3aJa4y  COBpPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U MPEJICTABJICHUS YY4COHOW U HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTy4aeMyH0 HH()OPMAIIHIO;

OOBSCHATh TPHHIMIIBI JCHCTBUS MAaIllMH, THPUOOPOB M TEXHUYECCKHUX
YCTPOWCTB, Pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIh30BAHUS B IMMOBCEIHEBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHWS MO (PH3UKE B IMOBCEIHEBHOM JKU3HU
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIIC C BBIIOJHECHHUEM pa3jIMYHBIX COLHUAJIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica 10 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika 12 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 11 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no paszneny 32
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 13 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 13 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 7 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro mo pazneny 33
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 13 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 19 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro mo pazneny 32

PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutposabubie IlpakTnyeckue op
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
®du3rka — HayKa 0 IpUpO/IE.
1 Hayunblie MeT(})] bl HO?I,)H;HI/M 1 bubmorexa LHOK
Y s https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u Mecto pusuku B
5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAESITETbHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.
3 OTHOCUTEIBHOCTh MEXAaHUUYECKOTO 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c3508
TIBUKECHUS
4 ITepemenienue, CKOPOCTh, YCKOPEHUE 1
5 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBIKEHNE https://m.edsoo.ru/ff0c3620
Pemienue 3agau o teme
6 "PaBHOMEpPHOE NPSMOJIIMHENHOE 1
IBHKeHHue"
7 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e
8 Penrenue 3amad mo reMe 1
"PaBHOYCKOpEHHOE IBUXKEHHE"
9 CBoOonHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK



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

CcBOOOJHOTO IMaJIECHUSA

https://m.edsoo.ru/ff0c39cc

Pemenue 3amay o reme "CBoOoIHOE

10 "
[ajeHue
KpuBonuneliHoe 1BU>XEHUE.
11 JIBr>keHrEe MaTepHaIbHON TOYKH I10 bubmmorexa LIOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
12 O06o6mmarmuil ypok «MexaHndeckoe
JIBIDKEHHUE)
[MpuHNMT oTHOCKUTENBHOCTH [ anmes.
13 HueprimansHble CUCTEMBI OTCYETA bubmorexa [JOK
pi . ' https://m.edsoo.ru/ffoc3be8
[Iepsbiit 3ak0oH HproToHA
Macca tena. Cuina. [Ipuniun
14 CYIIEPIIO3UIINHU CHII. BTOpOI 3aK0oH bubmorexa LIOK
yrep - BTOpor https://m.eds00.ru/ff0c3bes
HeroToHa 1151 MaTepruabHON TOYKH
15 Tperuii 3akoH HeroToHa 11 bubnnorexka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
16 3akoH BceMupHOTO Tsarotenus. [lepBast bubnuoteka [JOK
KOCMHUYECKAasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
17 Cuna tsoxectu. Bec
bu6mmorexa [IOK
18 Cuna yopyroctd. 3akoH ['yka
yipy y https://m.edsoo.ru/ff0c3el18
Cuna tpenust. Koaddunuent tpeHust.
19 Cuna CEH OTI/IBJICI({I)H(I:I pu IIBI/IE(GHI/II/I bubmiorexa HOK
P P https://m.edsoo.ru/ff0c3f76
Tena B )KUAKOCTH WIIH rase
20 Pemienue 3amad 0 ABUKEHUH TeJ1a O
IEeHCTBUEM HECKOIBLKUX CHII
91 Penrenue 3amad o IBUKCHUU

B3aMMO/JICUCTBYIOIIMNX TEI



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

22

[TocTynarenbHOE U BpaliaTesibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TeIa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

23

24

MowmenT cubl. ITnedo cuiel. YcnoBus
paBHOBECHS TBEPIOTO TEJIA

Pemrenne 3a1a4 Ha yCJIIOBUEC
paBHOBECHUA TBEPAOT'O TCIIa

25

HNMnynec MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmmynbe cuibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

26

27

28

29

3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE nBIKEHNE

Pemenue 3amau Ha 3aKOH COXpaHCHHUA
HUMITYJIbCa

PaGora u MOIIIHOCTDH CHIJIbI

Kunernueckas OHEPIuUsa MaTepI/IaJ'IBHOI\/f
TOYKH. TeopeMa 00 M3MEHCHUH
KI/IHCTI/I‘ICCKOI\/’I"BHepFI/II/I

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

30

ITorennmansHas 3HEPTHUSL.
[lorenuumanbHas 3HEPTUSA yIPyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTennmansHas 2HEprus Teiaa BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c461a

31

HOTCHHI/IaJ'H)HI)Ie 1 HEIIOTCHIOMAJIBHBIC
cuibl. CBs3b pabOTHI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHH4eCKOu OHCPIUU CUCTCMEI TCII.
3aKOH COXpaHEHUsI MEXaHUYECKOM

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c



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

SHEPrUuu

32

JlaboparopHas pabota «lccrnenoBanue
CBSI3U PaOOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOM SHEPruu Tejia Ha
IIPUMEpE PacTSKEHHS] pE3UHOBOTO
KTyTay

33

34

Pemenne 3a1a4 Ha 3aKOH COXpaHEHUS
SHEPIUu
Oo6o06maromuit ypok o Teme

«Kunemaruka. /[unamuka. 3aKoHbI
COXpaHEHHUS B MEXaHUKE

35

KonTtponsHast pabora o Teme
«Kunemaruka. /[nunamuka. 3akoHbI
COXPAHEHHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

36

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

37

38

39

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHust ra3oB, KUIKOCTEH 1
TBEPABIX TEN

Macca monekyin. Konuuecto
BemectBa. [locTostHHas ABoraapo
TermoBoe paBHOBecue. Temneparypa u

e€ usmepenue. lllkana remneparyp
Ilenbcus

40

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde



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

Pemenue 3a1a4u 1o TeMe OCHOBHOE

H ypaBueHue MKT
AOcomoTHas TemrepaTypa Kak Mepa
42 cpenHei KHHCTMHGCEOﬁnyepFHH ’ bubmmorexa [IOK
https://m.edsoo.ru/ffOc511e
JBUKCHUS MOJICKY T
43 VYpasuenue MenneneeBa-Knaneiipona
44 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
45 3aBUCHUMOCTH MEXK]y ITapameTpaMu
COCTOSIHHS Pa3pEKEHHOTO ra3a
46 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
47 Pemenue 3amay mo Teme ra3oBbie
3aKOHBI
48 I'paduyeckue 3amaum Ha U30MIPOIIECCHI
BuyTtpennsist sHeprus
49 Tep}ll\/l(l;),[[I/IHaMI/I‘{e(I:)KOﬁ CUCTEMBI U bubmmorexa [OK
CTIOCOBLL 68 HAMEHEHH https://m.edsoo0.ru/ff0c5952
KonuuecTBo TemioTs! u pabora.
50 BHyTpeHHSISI SHEpPTHS 0THOATOMHOTO
UJeabHOTO Ta3a
bubnmuorexa [JOK
>1 Bret Temuonepe 2 https://m.edsogru/ff0c5c36
52 Pemenne 3amay
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
53 KomuuectBo TemnoTs! npu bubmmorexa [JOK
Teronepeaade. AauabaTHbIN Mporecc hitps.//m.ds00.0/MOCSC36
o4 IlepBrIil 3aKOH TEPMOAUHAMHUKH U €TO bubnmoreka [JOK



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

IMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

55 npupoje. Bropoit 3akoH bubmmorexa [TOK
PHpOJE. BTOP https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
56 Pemienue 3a1ayd Ha nepBbI 3aKOH
TEPMOJUHAMUKHU
57 ITpunnun nevicrBus u KII/ TermoBoi bu6mmoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
58 Hukn Kapuo u ero KI1/]
59 DKOJOTHYECKHEe MPOOIEMbI
TEIIOPHEPTETUKU
60 O6o6mmarmuil ypok «MoteKyspHas bubnnoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
61 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUTHAMUKID
62 [Tapoo6pazoBaHue ¥ KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS
63 BJIQYKHOCTH BO3/1yXa. HackleHHbIi bubmmorexa LOK
yE: https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucramnmueckne n
64 aMmopdHbIe Tea. AHU30TPOIIHS bubnmoreka [JOK
CBOMCTB KpHUCTAILIOB. JKujikue https://m.edso0.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
[MnaBneHue U KpUCTAIUTH3AITHSL.
bubmuoreka [JOK
65 VY nenpHas TEIUIOTA IJIABJICHUS.

CyOnumarnus

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

66 VYpaBHEHME TEIIOBOro Oajganca
p https://m.eds00.ru/ff0c6820
67 Pemenue 3amau
68 O0600mamui ypoK 1mo TemMe
"ArperaTHble COCTOSIHMSI BelllecTBa"
DJIeKTpHU3alus Tell. DJIEKTPUUECKUN
69 3aps. JIBa BHIa SJIEKTPUYCCKHUX Bubmorexa ITOK
PALL. p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKHY, TUIIEKTPUKH U
70 n(]);)n TIPOBOJHUKHA 3a1ff))H COXpaHEHU bubnmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
71 Kyiona. ToueyHnIl diieKTpudecKui bubnmorexa LOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB 2IEKTPUIECKOTO
79 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
ANEKTPUYECKUX MoJeH. JInann https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
73 Pemenue 3amau
Pabota cuit 371eKTpOoCTaTHIECKOTO
74 ond. ITorennuan. Pa3zHocts bubmmorexa [TOK
' fait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
75 Pemenue 3agau
TIpoBOAHUKH U TUDIEKTPUKHU B
76 3J'IpeKT OCTATUYECKOM noljle bubmmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. Bubnumoreka IIOK
77 OnektpoéMmkocTb. Konnencarop 1

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

DIEKTPOEMKOCTD IJIOCKOTO

78 KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO bubmorexa OK
KoHeHCATOpA https://m.edsoo.ru/ff0c72c0
79 JlaboparopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO
80 ammapara, CTpyHHOTo IpUHTepa.
DINIeKTpOCTaTUYECKas 3alIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB
81 O06o06marmui ypok IieKTpocTaTuka"
82 DNEKTPUYECKHUNA TOK, YCIOBHUS €r0
cyuiectBoBaHus. [1oCTOSHHBIN TOK
83 Cuna Toka. Hanpshxenue.
84 Conporusienue
85 3akon OMa I ydacTKa Ienu
86 ITocnenoBarenpHOE, MAPAIIIEIBHOE, bubnnorexka [JOK
CMEIIAHHOE COEIMHEHNE IPOBOTHUKOB https://m.edsoo.ru/ff0c74f0
87 Pemenne 3amau
88 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubnmnoreka [JOK
ToKa. 3akoH Jlxxoyns-Jlenua https://m.edsoo.ru/ff0c7838
3akoH OMa AJid MOTHOM (3aMKHYTOM)
89 anekTpudeckoi nenu. Koporkoe bubmorexa HOK
— https://m.edsoo.ru/ff0c7ae0
90 Penrenne 3amau
DNEeKTPOHHAs TPOBOAUMOCTH TBEPIBIX
91 METaJIoB. 3aBUCUMOCTh

COIIPOTUBJICHUA MCTAJIJIOB OT



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

temriepaTypbl. CBEepXIIPOBOIUMOCTh

DJIEKTPUUYECKU TOK B BaKyyMe.

92 .
CBoiiCTBa JIEKTPOHHBIX ITYYKOB
[TomrynpoBoIHUKH, UX COOCTBEHHAs U

93 IIpUMecHas MPOBOAUMOCTh. CBOMCTBA bubnmoreka [JOK
p—n-niepexona. [TomynpoBOgHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DIIEKTPUUYECKHI TOK B pacTBOpax U

94 pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUYECKHI TOK B Ta3ax.

95 CamMocTosATenbHBIN U bubnnorexka [JOK
HECaMOCTOSATENIbHBIN pa3psal. MoHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npudopsl U

96 YCTPOWCTBA U UX IIPAKTUYECKOE bubnnorexka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e301acHOCTH

97 O06o0maromuii ypok bubnmnoreka [JOK
«ONEKTpOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabota o Teme

08 «Qnexrpocraruka. [locTosHHBII bubmuoreka [IOK
3NEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

99 PesepsHsiil ypok. KonTponbHast bubnuoreka [IOK
pabota o Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

100 PesepBHbIil ypok. O600maronmii ypok bubnuorexa [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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

o temaM 10 kitacca

https://m.edsoo.ru/ffOc8f6c

101 PesepBHbIil ypok. O600maronuii ypok

o temaM 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

101



https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dmsuka, 10 xrace/ Msakumes I'.4., byxosues b.b., Corckuiit H.H. on
penaknueti [TapdenteeBoii H.A., AknmonepHoe o6mecTBo «3maTenscTBO

«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI UIAA YUUTEJIA
®usuka. 10—11 knaccel. 3agaunuk (aBtop H. . T'onbadapo).
®dusuka. bazoselil ypoBeHnsb. 10 kiacc. MeToauueckoe nocodue.
®uzuka. 10 knacc. JlupakTnyeckue KapTOUKA-3aJaHUs

(aBTOophl M. A. Ymakos, K. M. Ymiakos).

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET

https://rosuchebnik.ru/

https://resh.edu.ru/

http://www.edu.ru



		2023-09-14T15:55:43+0700
	Дроздова Ирина Александровна




