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MNOACHUTEJIBHASA 3AIINCKA

ITporpamMmMa o ¢u3uke 0a30BOr0 ypoBHS Ha YPOBHE CPEIHETO OOILEro
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE MTOJIOXKEHUN U TpeOOBaHUM K pe3ybTaTaM
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON porpaMMel, mipencraBieHHbix B DI'OC
COO, a taxxe ¢ yuétom (enepanpHOil pabodeil mporpamMMbl BOCIIUTAHUS U
KOHLEMNINY NpenojaBaHus yueoHoro npeamera «Pu3nka» B 00pa30BaTEIbHbBIX
opranuzamusax  Poccuiickoin Oenepanuu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

ConeprkaHue mporpamMmbl MO (QHU3UKE HAMpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10 kiaccoB npu 00ydeHuun
ux ¢usnke Ha 0a30BOM YypOBHE HA OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO
noaxona. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k
IJIAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTam
OOy4YeHHMs, a TAKKE YUYUTHIBAET HEOOXOUMOCTh peaIn3alui MEXIPEeIMETHBIX
CBsA3€l (PU3MKH C E€CTECTBEHHO-HAyYHbIMU YYE€OHBIMU MpeameTamu. B Heil
OIIPENIEISAI0TCA OCHOBHBIE LIEIH N3Y4YEeHUS (DU3UKU HAa YPOBHE CPEAHETO 0OILEro
oOpa3oBaHMsl, IUIAHUPYEMBIE pe3yJbTaThl OCBOCHHUS Kypca  (DU3HKU:
JUYHOCTHBIE, METANPEIMETHBIE, IPEMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUpPYEMbIE pe3yJbTaTbl OCBOEHUS Kypca (GU3MKM Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ MPEAMETHBIE PE3yJIbTAThI 110 roj1aM 00yUEHHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOoydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTyIAs B
KauecTBe y4YeOHOro mMpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B
cucTteMy 3HaHUM 00 okpyxkatomiemM wmupe. llkonbHbI Kypc (UMK —
CUCTEeMOOOpa3ylolMii 111  €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB M SIBJICHUH,
U3y4yaeMbIX XUMHUEH, Ouosorueil, guznueckoit reorpadueir U acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MpUMEHEHUE (U3MYECKUX 3HAHUN ONpenensieT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEPreTUKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJTYYEHUSI HOBBIX MAaTE€PHAJIOB C 33laHHBIMU
cBOMCTBaMU U JApyrux. M3ydyenue QuU3MKH BHOCUT OCHOBHOM BKJaJ B
dbopMHpOBaHHWE ECTECTBEHHO-HAYYHOM KapTHHBI MUpa O0O0ydYarolmuxcsi, B
dbopMupOBaHHE YMEHUN TNPUMEHSITh HAyYHBIM METOJ TMO3HAHUS IpHU
BBIMIOJTHEHUH UMHU yYEOHBIX HCCIIET0BAaHUM.

B ocHOBY kypca pusuku 17151 ypOBHS CPEHETO O0IIero 00pa30BaHUs MOJI0KEH
PO Ui, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI



€ro NOCTPOEHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTWUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3UYECKON HayKd, OCMBICIICHUE CBSI3U Pa3BUTHUS
(U3HUKHU C pa3BUTUEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanonaracT 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN N3YYEHHBIX
TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI PU3NYECKON TEOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABJICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBIN TOAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alyU SKCIEPUMEHTAIBHOU AESATENBHOCTU O0YYarOIIUXCS.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — ITO UCIIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMUNA CIHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boigenenrie B ykazaHHOM MepeyHe Ja0OpaTOpHBIX paldOT, MPOBOAUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OOEcreunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU TMPOBOJUTH
KOCBEHHbIC HM3MEPEHUs, HCCIEAOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKUE yAEISETCS PEIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JIaHHOM
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HU3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpuUpys 3HaHUS W3
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pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SIBJICHUM U TPOILIECCOB B OKpY’KaIOIIEH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpemHero oOmero oOpa3oBaHUS JOJKEH H3y4aThCA B YCJIOBHUSX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe (pU3MKHU JAOHKHO OBITH HEOOXOIUMOE
JabopaTopHoe O0OOpyAOBaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IMPOTpaMMe II0
($U3HMKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPALMOHHOE 000PYI0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHWE (OpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpalui s
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHUM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemMaTHuecKkue KOMIUIEKThI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAaHUHU aHAJIOTOBBIX W IHMQPPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMH TIEJIIMH U3yUeHUS PU3UKHU B 0011eM 00pa30BaHUU SBJISFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBJIICHUSIM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PECHHS KaK pe3yibTaTa H3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepUH U (yHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMmupoBaHWE yYMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PO (PUMKHU JJI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TPHUOOpPETEHUE CUCTEMBI 3HAHUN 00 00X PU3NUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsiICHEHHsI (PU3MYECKHX SIBICHUW B TPUPOAEC U [N TNPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB pEUIECHMs pa3IMyYHbIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIPEIENIEHHS TOCTOBEPHOCTHU MOITYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro

oOpazoBaHus 0TBOAUTCS 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemerii B mporpamMme mo (U3MKE MepeueHb J1abopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C Y4YETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble W I1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [epeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne cKopocTy pu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
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 MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, 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 MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CAJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU 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, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyl. KonnuecTBo BemecTBa. [loctosinaast ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEel KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophsle pabomuwl

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHBIM map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBienus. CyOoaumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuid 3apsa. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHocTh  anmekTpudeckoro moiid.  IIpuHuumn
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CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHMCTBA M MNPAKTUYECKOE 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 HUMHU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

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

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M paciiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

11



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI 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 COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsI MAcca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, ’KUIKOCTEN U Ia30B,
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DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3alllMTa, 3a3eMJICHUE 3JEKTPONpUOOpPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenvera «Du3MKa» HAa YpPOBHE CPEIHETO OOIIETO
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI
JIn4HOCTHBIE pe3yibTaThl OCBOCHHS Yy4yeOHOro mnpeamera «DHU3MKa» JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:
1) rpamaaHCKOro BOCIIMTAHMS
c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIMHU OOYYaIOIIEToCs KaK aKTUBHOTO M
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;
MPUHATHE TpaAUIIMOHHBIX 00111e4YeI0BEUECKHIX T'YMaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;
FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TIPakKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;
YMEHHE B3aUMOJEHCTBOBATh C COLIMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSIMU ¥ HA3HAYCHUEM;
TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;
2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:
c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON MACHTUYHOCTH, MAaTPUOTU3MA;
LICHHOCTHOE OTHOLICHWE K TOCYIJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh  OIIEHHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;
OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyILIEro;
4) 3C¢TeTHYECKOT0 BOCTIMTAHMA:
JCTETUYECKOE OTHOLICHUWE K MHUPY, BKJIKOYAsl 3CTETUKY HAy4YHOIO TBOPYECTBA,
npucyiero Gpusnueckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K pazNu4HbIM cepaM mpodecCHOHATBHON NEATEILHOCTH, B TOM YHCIIE
CBSI3AHHBIM C (U3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINH BBHIOOD
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;
TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO M CaMO0Opa30BaHUIO B 00JaCTH (PU3UKU
Ha MPOTSHKEHUU BCEH JKU3HH;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

c(hOpMHPOBAHHOCTH FIKOJOTUYECKON KYJIBTYpPbI, 0CO3HAHHUE INI00AIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBJICHUE JEWCTBUN B OKpYXKaroIleW cpele Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIliipeHne OMbITa ACSITEIbHOCTH JKOJOTUYECKOW HAMpaBIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUHU 10 (pr3HKe;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHWE IEHHOCTU HAyYHOH IESTeNbHOCTH, TOTOBHOCTH B IMPOLIECCE U3YUCHHS
(GU3MKK  OCYLIECTBIIATH MPOEKTHYID M  HCCIEA0BATENbCKYIO JIEATEIbHOCTh
WHAMBUAYAJIBHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA

ba3zoBble JJornueckue aelcTBUA:

CaMOCTOSITETILHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONPEAEIATH UEIU ACATEIbHOCTH, 3a1aBaTh MapaMeTPbl U KPUTEPUHU UX JOCTUKECHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B PacCMATPUBAECMbBIX (HU3UYECKUX
SIBJICHUAX;

pa3pabaThiBaTh IUIaH pEMICHUS MPOOJeMbl C YYETOM aHajdu3a HMEIOIINXCSA
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH M BBITIOJHITH PA0OTY B YCJIOBHSX PEATbHOTO, BUPTYAJTLHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIAJICTh HAy4YHOW TEPMHHOJIOTUEH, KIIOUEBBIMM MOHATUSIMU M METOAAMH
buznuecKoil HayKu;
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BJIa/IETh HaBBIKAMU Y4E€OHO-MCCIEIOBATENbCKOW M MPOEKTHOU JEATEIHHOCTH B
o0nactu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BUJAMU JCATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;
BBISIBJIATh IPUYMHHO-CIIC/ICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 33J1auy, BbIJIBUTATh
runoTe3y e€ pelleHus, HaXOJUTh apryMeHThl JUIsl JI0Ka3aTeslbCTBA CBOMX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIIM3UPOBATh MOJYYCHHBIC B XOJ€ PEIICHUS 3aJadyd Pe3yJbTaThl, KPUTUIECCKH
OLIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTb M  (OpPMYyJIMpPOBaThb COOCTBEHHbIE 3aJadyd B  00pa30BaTENIbHOM
JeSITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TEpPeHOCUTh 3HaHUs 10 (u3uKe B  TMPAKTUYECKYI0  00JacTh
KHU3HECITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTel;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJA/IeTh HaBbIKAMHM IMOJIy4€HU HUHGPOpMALUU (PU3NYECKOTO COAEPKAHUA U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNi0 MHPOPMAIUMU pPa3IMYHBIX BHUIOB U (opm
NIPEICTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(pOpMAIIHH;

UCIIOJIb30BaTh CPEACTBa MH(MOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B
pelIeHnH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpTraHM3allMOHHBIX 3aJay C
cobOoieHueM TpeOOBaHUN HJProHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHHI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COACpPX aHHUS B Pa3iIMuUHBIX (opMmMaTax C y4éTOM
Ha3HauYCHUS WH(DOPMAIMU U 1IEJIEBOM ayIMTOPHUH, BHIOMPAS ONTUMAIBHYIO (GopMy
NPEJICTABICHUS U BU3YyaTH3aIIH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYILECTBISAThH OOIIEHNE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOU AESITEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYyallMil U CMATYaTh KOH(QIUKTHL;
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Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEIICTB;

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMAHHON U UHINBUYJIbHON pabOTHI;
BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX JICUCTBUI C yUETOM OOIIIMX UHTEPECOB
Y BO3MOXHOCTEH KaKJI0T0 WiIeHA KOJIJICKTUBA;

MPUHUMATH 1€ COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIAH JIEUCTBUM, paclpeaesTh POJid C
y4€TOM MHEHUN YYaCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;
OLICHMBATh KAuye€CTBO CBOETO BKJIAJla M KaXXJOT0 y4aCTHHKA KOMaH[bl B OOIIMIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejiarath HOBBIE TPOEKTHI, OIICHUBATh UAEU C TMO3UIMK HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILECTBJISITh TOBUTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranuzamnus:
CaMOCTOATENLHO OCYIIIECTBIIATh TO3HABATEIBHYIO IEITEILHOCTh B 00J1acTU GU3UKU
U aCTPOHOMHUHM, BBISBIISTH MPOOJIEMBI, CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIC
3a7a4u;
CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3a/ady,
IJIaH BBIMIOJIHEHHS TMPAKTHUECKOW pPabOThl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;
JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;
pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;
JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €0, OpaTh Ha C€0s1 OTBETCTBEHHOCTh
3a pEIIEHUE;
OLICHMBATh NPUOOPETEHHBIN OIIBIT;
crioco0CTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO IPYIULIHUU B 00JaCTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:
JlaBaTh OILICHKY HOBBIM CHUTYyallusiIM, BHOCHTb KOPPEKTHUBBI B JE€ATEIbHOCTbD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;
BJIaJICTh HAaBBIKAMM TMO3HABATEIBHON PEQPICKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUM;
WCIIOJIB30BaTh MPUEMBI pediieKCHu Il OIEHKH CUTYyallid, BBIOOpa BEPHOTO
pELICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHHUS 10 UX CHUKECHUIO;
MIPUHUMATh MOTHBBI M aPTYMEHTBI IPYTUX IIPU aHAIIN3€E PE3YIBTATOB IS TEIbHOCTH;
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MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBHI U apTYMEHTHI APYTHX MPY aHAIIA3€E PE3YJIbTATOB ICATCILHOCTH;
MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mpomecce NOCTHXKEHHsI JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS TPOTPAMMBI IO
dbuzuke IS YpOBHA cpelHero oOmiero oOpa3oBaHUA Yy 00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo I
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIETO0 CIOCOOHOCTh TIOHMMAaTh CBOE HMOIMOHAIBHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIMOHAILHOU ChepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, yMEHHE TPHHHMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHE MOTHBAllUM, BKIIOYAIONICH CTPEMJICHUE K JOCTHKEHHUIO IENH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh ASMOITMOHAIIBHOE COCTOSHUC
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKIIFOYAIOIIMX CIOCOOHOCTH BBICTPAaMBATH OTHOIICHHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIISATH MHTEPEC U pa3perniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI
K xoniy oOyuenus B 10 Kjacce mpeaMETHBIE PE3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON NESATEIBHOCTH JIOIEM;
YUYUTHIBATh  TPAHUIBI TPUMEHEHHS  U3YYCHHBIX  (DU3UYECKUX  MOJEIECH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CHCTeMa OTCU€Ta, abCOTIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr PU3nuecKux 3aaay;
pacno3HaBaTh (PU3NYECKHUE SIBICHUS (TIPOIECChI) U OOBICHATH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJIEKTPOJAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKEHUE,
CBOOOJIHOE TAZIEHUE TEJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBHE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tell,
U3MEeHEeHHe o0BhEMa Tel MpU HarpeBaHUU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
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UCIIapeHue, KOHACHCAIUs, IUIABIICHUE, KPUCTAJUIM3AIUs, KUIEHUE, BIIAXKHOCTDH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPBITOM COCY/IE,
CBSI3b MEX]Iy MapaMeTpaMH COCTOSIHHS Ta3a B M30MpOILeccax, MEKTpU3alus Tel,
B3aMMOJIEMCTBHE 3aps/IOB;

ONKCHIBATh MEXAHUYECKOE JIBI)KEHUE, WCIONb3yd (U3MUECKUE BEIMYMHBI:
KOOpJIMHATa, MyTh, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMIYJIBC TeNla, KHHEeTHYECKasl SHEPrus, MOTECHIUAIbHAS SHEPTUsi, MEXaHUYeCcKas
paboTa, MexaHMUYecKas MOIIHOCTb, IpPH ONHMCAHWU THPABUIBHO TPAKTOBATH
(Gu3NYECKUN CMBICH HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAUEHUS M EIUHUIIB,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C JPYTUMU
BEJIMYMHAMU;

OTKCHIBaTh U3yUYCHHBIC TETIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SBIICHUS, UCTIONB3YS
¢u3nyeckue BEIMYMHBI: JIaBJICHHE TIa3a, TeMIepaTypa, CpelHsAs KUHETHYecKas
JHEPrusl XaOTHUYECKOIO JBM)KEHHUS MOJIEKYJ, CpPEAHEKBAJpaTU4HAsI CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSSI dHEPrus, paboTa rasza, Ko3QpQuuueHT
MIOJIE3HOTO JICUCTBUSA TEIUIOBOTO JIBUTATEIIS; IPH OMUCAHUH MPABUIBHO TPAKTOBAThH
(bu3MYECKUii CMBICT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYCHUS W EIUHUIIBI,
HaXOoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAM;

OTNKCHIBAaTh HM3yUYEHHBIC SJICKTPUUYECKHE CBOMCTBA BEIIECTBA W DIIEKTPUUYECCKHUE
sIBIIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIWYMHBI: DIIEKTPUUCCKHUNA 3apsij,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD IMOJISL, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB,;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DHU3MUECKUHA CMBICT HCHOJIB3YEMbIX
BEJIMYMH, MX OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEIMYMHAMY,

aHAIIM3UPOBATh (PU3MUECKHE TPOIECCHI U SIBICHUS, UCTIONB3YsI (PH3NIECKIE 3aKOHBI
U MPUHIMUIEL: 3aK0H BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3akon
COXPAaHEHHUS MEXaHWYECKOM HSHEPruH, 3aKOH COXPAHECHUS HUMIYJbCa, MPUHIIUI
CYNEPTO3UIIMKA CHJI, TPUHIMI PABHOMPABUS WHEPIHATBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b
CpeIHell KWHETHYECKON DHEPrMH TEIIOBOTO ABM)KEHUS MOJIEKYJ C aOCOJIOTHOM
TEMIEPAaTypol, MEepBbIi  3aKOH  TEPMOAMHAMUKH, 3aKOH  COXPAaHEHHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pasauyarh CJIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBHUs (TpaHUIIB,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPUHLMUIIBI JEHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HU;
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BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0OBAHUIO (PU3UUECKHUX SIBJICHUN U ITPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHMi, mpHU 3TOM (POpMyIHpOBaTH
npo0remMy/3aady ¥ TUTIOTE3y Y4eOHOTO DKCIIEPUMEHTAa, COOMpPATh YCTAHOBKY W3
IPEI0AKEHHOTO 000PYAOBAHUS, IPOBOAUTH ONBIT U (POPMYIUPOBATH BBIBOIBI;
OCYILECTBIIATh MPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYHH, IIPU 3TOM
BBIOHMpATh ONTUMANBHBIN CIOCO0 U3MEPEHHS U MCIOJIB30BaTh U3BECTHBIE METOJIbI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;

UCCIJIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMHU BEITUYMHAMU C UCIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH, MPU HTOM KOHCTPYUPOBATHh YCTAaHOBKY, (DUKCHUpPOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoOB, AENaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOJII01aTh MpaBUIiIa 0€30I1aCHOTO TPYAa MIPU NPOBEIECHUHU UCCIEIOBAHNUN B pAMKaX
y4€0HOT0 IKCIIEPUMEHTA, yUeOHO-UCCIIEI0BATENLCKON U MPOEKTHON e TEIbHOCTH
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U J1a00PaTOPHOTO 000PYI0BAHUS;
pemarh pacy€THbIE 3a/aud C SIBHO 33JJaHHON (PU3MYECKOW MOJEIBI0, MCIOJb3Ys
(du3nYecKue 3aKOHbI U MPUHIIMIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4yd BbIOMPATh
(U3MYECKYyI0 MOJENb, BBIIEHATH (PU3WYECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEelIeHUs, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pemarb KayeCTBEHHbIE 3aJlayd: BBICTPAUBATh JIOTUYECKHM HEMPOTUBOPEUYUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh MpPHU pEHICHUH YYeOHBIX 3aJad COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAaHMSI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMHGOPMALMK, MOJYYEHHOM W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

IPUBOJUTH MPHUMEPHl BKJIaJa POCCUHCKUX MU 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (U3HKE B TMOBCEAHEBHOM KWU3HM IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B IpyINIle C BHIMOJIHEHUEM PA3IUUYHBIX COI[MANBHBIX POJIEH, MIIaHUPOBATH
paboTy Tpynmbl, panUMOHAIBHO paclpelensTh OO0S3aHHOCTH M IUIAHMPOBATH
JEATEIbHOCTh B HECTAHIAPTHBIX CUTYaLHAX, aI€KBATHO OLIEHUBATh BKJIAJ KaXX10I0
U3 YYaCTHUKOB TPYIIIHI B pEHICHHE pacCMaTpUBAEMOM MPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KoJsmuyecTrBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB u u(poBbie
Ne /i past Koutposbuble IIpakTuyeckue (1icpp )
TeM MPOTrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznea 1. ®U3UKA U METOAbI HAYUYHOI'O IO3HAHUSA
11 du3uKa U METOIbI HAYYHOI'O 5 bubmmoreka [{OK
' HO3HAHMS https://m.edsoo.ru/7f41bf72
Uroro no pazneny: 2
Pa3gen 2. MEXAHUKA
bu6morexka IJOK
2.1 K 5
HHEMATIa https://m.edsoo.ru/7f41bf72
bu6morexka IJOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHEHUS B 6 1 1 bub6moreka [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Paznea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK

KUHETUYECKOU TEOPUU

https://m.edsoo.ru/7f41bf72
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bubmmoreka [JOK

2 1
3 OCHOBEI TEpMOHHAMHKH 0 https://m.edso0.ru/7f41bf72
o | dmeceem |
' » ' https://m.edso0o.ru/7f41bf72
MCPCXOabI
Nroro no pazneny 24
Paznen 4. 9JIEKTPOJINHAMMUKA
bubmoteka IIOK
4.1 10
IeKTPOCTATHIA https://m.edsoo.ru/7f41bf72
' ' pasi https://m.edso0.ru/7f41bf72
cpenax
Hroro no pazneny 22
PezepBHOE Bpemsi 2
OBIHIEE KOJITMYECTBO YACOB 68

1O IMTPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
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KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Hara
Tema ypoxa Koutpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUS
padoThI padoThI pecypcbl
o — .
| |
e A https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
JIab 0
2 «(E)inore):azzlszlljilii)roinHOCTn 1 1 buomorexa LIOK
e N P https://m.edsoo.ru/ff0c33e6
U3MEPECHUI
MexaHn4eckoe JTBUKEHUE.
O
3 M;:;;E;:Z;g:g TBBI/I)KGHI/I?I 1 buomiorexa LIOK
A ' https://m.edsoo.ru/ff0c3508
IIepemenienue, cKOpoCTb,
YCKOpEHUue
P .
| D s |
8 - ABHOYEKOP https://m.edsoo.ru/ff0c3620
MPSIMOJIMHEITHOE JIBU)KEHUE
JlaGoparopHas paboTa
«OmnpeneneHue yCKOpEeHHs Tela bubnmnorexa [JOK
) 1 1
IPU PAaBHOYCKOPEHHOM https://m.edsoo.ru/ff0c372e
JIBUKCHH)
CBo006 .
| oo ]
P A https://m.edsoo.ru/ff0c39cc
naJeHUs
KpuBonuHelinoe )IBI/I)KeH\II/Ie. BuGmorexa LIOK
7 JIBuKeHMe MaTepUaIbHOU 1

TOYKH IO OKPYKHOCTHU

https://m.edsoo.ru/ffO0c3ada

24


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

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepunaibHbie

bu6nmoreka [IOK

8 cucteMsl orcyera. [lepBbiii https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuia. [punnun

9 cynepnosuiuu cui. Bropoi bubmmoreka [JOK
3ak0H HproToHA 1u1s https://m.edsoo.ru/ffO0c3be8
MaTepuaIbHOM TOUKH

10 Tpernii 3akoH HproToHa 1151 Bbu6moteka [JOK
MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuia TSDKCCTI;I. [TepBas bubmioreia LIOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cuna ynpyrocru. 3akoH ['yka. bubnuoreka [IOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 Tpenust. Cuia COpoTUBICHUS bubmmnoreka HOK
NpY JBWOKECHHUH TeJla B https://m.edsoo.ru/ff0c3f76
KUAKOCTH WM ra3e
JlaboparopHas paboTa

14 <<Hp1/§/[eHepHI/Ie 3pa1<0HOB bubmmorexa LIOK

https://m.edsoo.ru/ff0c41a6

Herorona»
HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.

15 Umnynsc CI/IJ‘IBII). 3aKkoH bubmmorexa LIOK

COXpaHEHUs UMITYJIbCA.
PeakTnBHOE OBIKEHIE

https://m.edsoo.ru/ff0c43d6
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PaGora 1 MOLIHOCTE CHUJIBI.

16 Kunerudeckas sHeprus bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
MaTepuaIbHOW TOUKH.
[TorennmanesHas 3HEPrUsl.
17 [loTenumanpHas 3Heprus Bu6mumotexa [JOK

ynpyro aeopMrupoBaHHON
HPYKUHBIL.

https://m.edsoo.ru/ff0c461a
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18

JlabopaTtopHast pabora «HcciaenoBanue
3aKOHa COXPAaHEHUS] MEXaHUYECKON
SHEPTHH»

bubnunorexa LIOK

https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota «M3mepenue
MOJIYJISI YIPYTOCTH pe3uHbl (Mo1yIb
IOnra)»

20

21

22

KonTponbhas pabota no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHCHHS B MEXaHHUKE)

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYeCKOi Teopuu. bpoyHoBckoe
neuxenue. duddysus

JlaGopaTtopHnas padora «Habmronenue
OpOYHOBCKOTO JIBHKEHUS B KHUIAKOCTH»

bubnunoreka LIOK

https://m.edsoo.ru/ffOc4b74

bubmuoreka [{OK

https://m.edsoo.ru/ffOc4dc?

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosannas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenbcus

WNneansusiii ra3 B MKT. OcHoBHoe
ypaBHeHne MKT

bu6mmoteka IIOK

https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPTUr
JIBUKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

but6mmorekxa [IOK

https://m.edsoo.ru/ff0c511e

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI

JlaGopatopHas pabora «3yueHue
3aBHCUMOCTH MEXAY 00bEMOM U

27
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TEMIIEpaTypoOH Iras3a IpH IOCTOSTHHON
nasnenuu (3akoH ['eii-JIroccaka)»

29 H3onponeccel B UACaIbHOM Ira3e U UX Bu6muoteka [JOK
rpaduvecKoe MpeacTaBIcHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprHs

0 commenonn, Kommeemg rentontn buGmorexa LIOK

https://m.edsoo.ru/ff0c5952
paborta. Buyrpennss sneprus
OJTHOATOMHOTO HJICaJIbHOTO Ta3a
31 Buapl Teronepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTh BEIIECTBA.
32 K(l)IJ'II/IIIeCTBO TETUIOTHI TIPH T:;nonepez[aqe. bubamorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHblii Iporecc

33 [IepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubmmnoreka HOK
NPUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc

34 JlaGopatopHas pabota «Pacuér bubmuoteka [IOK
U30TIPOIIECCOBY» https://m.edsoo.ru/ff0c6230

35 [Mpunnun nevicteus u KI1]] TeruioBoit bu6mmoteka IIOK
MaIIUHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KII1/]

37 DKosoruyeckue npoodaemMbl
TETUIO3HEPTEeTUKH

38 O6o06matomuii ypok «MonexynspHas bubnuotexa [JOK
¢usrka. OCHOBBI TEPMOTHHAMHKI https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o Teme BuGmiorexa [IOK

39 «Monexynsipaas ¢puznka. OCHOBBI

TEPMOANHAMHKH»

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bu6mmoteka [JOK
VcniapeHre u KUIeHue https://m.edsoo.ru/ff0c63b6
41 AOCOJII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTD bubnunoreka LIOK
BO31yxa. HachlleHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraninueckue u
42 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubmuorexa [IOK
KpHUCTaIoB. JKuaKkue KprUCTalIbL. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl
[InaBnenue u kpuctamuuzanus. Y genbHas
43 TEIUIOTa HJ'IaBJ'I:HI/IH. Cy6nI/IIlMauH51I.[ bubmorexa HOK
https://m.edsoo.ru/ff0c6708
YpaBHeHHe TEIJI0BOTO OanaHca
JlabopaTtopHas pabota «M3mepenue bubmmoreka [JOK
44 .
OTHOCHUTEJIBHOW BIIaXKHOCTH BO3/yXa https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEKTPUIEeCKUH 3apsil. bubmmorexa [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(E)nyHSLOBoz[HIfKH. 3aK5H COXPaHEHHUS Bubmmorexa HOK
https://m.edsoo.ru/ff0c6bcc
AIEKTPUUYECKOTO 3aps/ia
47 B3aumoneiictBue 3apsiioB. 3akoH Kynona. bubmmnoreka HOK
TodeuHbIi NEKTPUUESCKHIA 3aps]] https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB IEKTPUYECKOTrO MOJIS.
48 Hpniunn cynepno3HuTHpH ANEKTPUUYECKUX bubnuorexa LIOK
. . https://m.edsoo.ru/ff0c6df2
noJiel. JInauu HanpsHKEHHOCTH
Ha6opaT"0pHa${ pabora " Pacuer Bumorexa 1IOK
49 HaNpsHKEHHOCTHU ¥ TTOTEHITHANIA TTOJIS

CHCTEMBI 3apsiioB."

https://m.edsoo.ru/ff0c6f00
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HpOBO[[HI/IKI/I W JUIJICKTPHUKU B

50 3NEKTPOCTATUYECKOM II0JI€. Bubmmorexa IOK
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IPOHUIIAEMOCTb
ol Onektpoémkoctb. Konnencarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
52 DJIEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOPA. bubmuorexa [IOK
DHeprus 3apsKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 PaGota cuit 31eKTpoCcTaTHueCcKoro moJsl.
ITorennuan. Pa3HocTh HOTEHIINAIOB
54 JlabopaTtopHnast pabora " Pacuer nBukeHuUs 1
3apsiia B 9JIEKTPUUYECKOM TToJie."
DJIEKTPUUYECKUI TOK, YCIOBHS €r0
55 cymecTtBoBanus. [locTosuusblil Tok. Cuna
toka. Hanpsbxenue. ConpoTuBieHue.
3akon Oma aJig y4acTka 1enu
[TocnenoBarenbHOE, MapaiebHOE,
CMEUIaHHOE COEIMHEHUE TPOBOIHUKOB.
56 JlaGopatopHas [J)Ia60Ta « I/II:CJ'ICILHOBaHI/Ie 0.5 Bubmmorexa IOK
https://m.edsoo.ru/ff0c74f0
MOCJIEIOBATEILHOTO U MapaJiIeIbHOTO
COCIMHEHUS TTPOBOTHUKOB »
57 PaboTa 1 MOLITHOCTH JEKTPUUECKOTO bubmuoreka [IOK
Toka. 3akoH J[xoymns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe BuGmorexa 1IOK
58 3aMblkaHue. JlaboparopHas padora 0.5

«M3mepenne J/1C nctounnka ToKa 1 €ro
BHYTPEHHETO COIIPOTHUBIICHUS»

https://m.edsoo.ru/ffOc7ae0
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DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS

59 METaJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAMMOCTD DIEKTPUUECKUNA TOK
B BaKyyMe.
[MoynpoBoAHUKH, UX COOCTBEHHAS U
60 MpUMecHast MPOBOIUMOCTb.
[TomynpoBOIHUKOBBIE TPUOOPHI
JlabopaTtophast pabora «IIpumenenue bubmmorexa [JOK
61
3aKOHOB ITOCTOSTHHOT'O TOKa) https://m.edsoo.ru/ffOc84ae
DJIEKTPUUYECKUI TOK B paCTBOpax 1
aCIUIaBax JIEKTPOJIUTOB.
62 IT)BJIeKTpOJII/ITI/meclfcas{ JTUCCOITHAITHS. bubmmorexa LIOK
M https://m.edsoo.ru/ff0c82ba
DIEKTPoIN3 DIEKTPUUECKHUI TOK B ra3ax.
Momnnus. [Inazma
63 JlaGopatopHas pabora «3yueHue bubmuoreka [IOK
SIBJICHHS DJICKTPOMArHUTHON MHTYKIIHU https://m.edsoo.ru/ffOc84ae
DneKTpuueckue mprudophl U yCTPOMCTBA U
64 ux np:)KTI/IquKoe l;')IpI/IMpeHeHze. I1)'[pa]31/ma bubmmorexa LOK
https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30MacHOCTH
. bu6morexa [JOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
66 «nekTpocratuka. [locTosiHHBIN bubnuotexa [JOK
9JIEKTPHUECKUI TOK. TOKH B pa3InIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblit ypok. KonTponbHas paboTa 1o bubmuoteka [IOK

TeMe "DnekTpoarnHamMuKa"

https://m.edsoo.ru/ff0c8c56
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68

PesepBHeIil ypok. Q000NN yPOK 1O
temam 10 knacca

bubnunoreka LIOK

https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I1O0
INPOI'PAMME

68

14
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Yci0Bus peanu3aluu NporpaMMal 001eo0pa3oBaTeIbLHOIO NpeaMeTa

Jl1s peaiu3aliy MPOrpaMmbl J0JKHBI ObITH MPeIyCMOTPEHbBI cJleyIouue
crenuaJbHble MOMeEIeHHsT:

Peanm3amus mporpaMMBbl JUCIUILTAHBI TPEOyeT HATHUMs yueOHOro KaObnHeTa
O6opynoBanue yueOHOTO KabMHeTa:

- TOCAIOYHBIC MECTa IO KOJMYECTBY 00yUYaIONTNXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA;

- oOopynoBanue (KOMIUIEKTBI TI0O MEXaHHUKE, MOJEKYIIpHOH (uU3HKe,
AJIEKTPOIMHAMUKE IS BBIMIOJTHEHUS ~ JTA0OpAaTOPHBIX  paboT W
JE€MOHCTPALIMOHHBIX 3KCIIEPUMEHTOB)

- KOMIUIEKT D3JEKTPOHHBIX BHJeomarepuanoB (L-mukpo; BupTyanbHas
nabopaTtopus);

- 3aJIaHUs I KOHTPOJIBHBIX paboT;

Texuuyeckue cpeacTBa 0OydeHHUS:

- IEPCOHATBHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM MTPOTPaMMHBIM 00€CTICYeHUEM;

- IPOEKTOP, IKPaH;

Nudpopmanuonnoe odecrnedeHue 00y4eHust

1. Jns peanuzamnuu mporpaMMbl OMOIMOTEUHBIM POHA 00pa30BaTEIbHOM
OpraHU3aINH JOJHKEH UMETh MTeUaTHBIC U/WJIH AJICKTPOHHBIC 00pa30BaTeIbHbIC U
nH(DOpPMAITMOHHBIE PECYpChl, PEKOMCHIIOBAaHHBIE JUIsI HWCIIONB30BAaHUS B
o0pa3oBaTeIbLHOM TIpoIecce, HE CTapIle MATH JIET ¢ MOMEHTA U3IaHu.

2.  Pexomenayemple — Te4yaTHbIE  M3JaHUS 1O  peajn3aluu
001eo0pa3oBaTeIbHOTO  MpeaMeTa  MPEJICTABICHBI B METOJIWYECKHUX
PEKOMEHIAIMAX TI0 OpPTaHU3aI[uu O0YUCHHS.

OcHoBHas JuTEpaTypa:
. MsikumieB I'. S1. ®@usuka. 10 kiace : yue0. aist o01ieodpa3zoBat. OpraHu3aluim :

6a3oBbiii U yriyos. ypouu / I'.5l. Mskumes, b.b. Byxosues, H.H. Cotckuii ;
oz pen. H.A. ITapdentoeBoii. — 8-¢ uza. — M. : IIpoceemenue, 2021. — 432 c. :
un. — (Kimaccuuecknii kypc).

. Msikumies I'. SI. @usuka. 11 xmacc : yue6. nis o0ieoOpa3oBar. OpraHU3aIui :
6a30BbIit 1 yriyoi. yposuu / ['.4. Mskumes, b.b. byxosues, B.M. Yapyrus ;
nox pea. H.A. IlapdentseBoid. — 8-e uza. — M. : IIpocsewmenue, 2020. — 432 c. :
[4] n. un. — (Knnaccuueckuii kypc).
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JlonosHuTEIbHAS JIUTEpPATypa:

1.

I'paués A.B. ®usuka. bazoBelii u yrimyOnéuuele ypoBHU. 10 Kiacc:
yueonuk/ A.B I'paués, B.A. Iloroxes, A.M. Caneuxkuii u np.- 6-e¢ usm.,
crepeotun.- M.:Benrana-I'pad, 2020.-463 c.

KacesinoB B.A. ®wuswmka. bazosbeiii ypoBens. 10 k.. yueOHUK/B.A.
KacesHOB.- 6-¢ u31., crepeorumn.-M.: JIpoda,2019.-272c.

KpaBuenko H.}O. ®uszuka: yue6nuk u npakrukym s CI10/

H.IO. KpaBuenko. - M.: UznarensctBo Opaiit, 2019. -300 c.- Cepus:
[IpodeccronanbHOE 0Opa3OBaHUE.

4. PeimxeBuy A.I1. ®usuka. 3agaunuk. 10-11xkm.: - M.: IIpoda, 2020 -288c.

NHuTepHeT-pecypchl:

1.

Enunas xonnexkuuu nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB
(DnexkTpoHHBIA 00pa3zoBaTeIbHBIN pecypc. — PexxuMm gocrymna:
www.school-collection.edu.ru)

. Hayuno-monynsipHubslii GU3NKO-MaTeMaTUUYECKUU )ypHal «KBaHT»

(DnexTpoHHbIi 00pa3oBaTeNnbHBIN pecypc. — Pexum poctyna:
www.kvant.mccme.ru)

. @enepanbHbIU LHEHTP nHPOPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB (DIEKTpOHHBIM 00pa3oBaTelNbHBI pecypc. — Pexum

noctyna: Www.fcior.edu.ru)

I'nobantexa. ['mobanpHass OuOIMOTEKAa HAay4YHBIX PECYpPCOB
(DnexTpoHHbIi  00pa3oBaTeNnbHBIN pecypc. — Pexum poctyna:
www.globalteka.ru)

. YueOHO-MeTOoAnYeCcKas razera «DPuzuka» (DnexTpoHHBIN
o0pa3oBaTeIbHbBIN pecypc. — Pexxum J0CTyIa:

https//fiz.1september.ru)

. HobGenesckue naypeatsi o ¢pusmuke (DIeKTPOHHBIA 00pa3oBaTeIbHbIN

pecypc. — Pesxxum goctyma: www.n-t.ru/nl/fz)

. Poccuiickas anekTpoHHas mkoia (DJIeKTPOHHBIN 00pa3oBaTeIbHbIN

pecypc. — Pexxum moctyma: www.resh.edu.r
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