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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepalibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOUM KapTUHBI Mupa oOydaroniuxcs 10ro kiacca npu oOydyeHUun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma mno ¢Qusuke coorBercTBYeT TpeboBanusim @OIOC COO «k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHHMSI Kypca (pu3nuKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNelseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe SHEPreTUKHU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU WU JPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHITIOJIHEHUH UMH Y4€OHBIX HCCIICJOBAaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMaMu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHusl SBISAIOTCS (hu3mveckue Teopuu (hopMHUpOBaHUE MPEIACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUSI U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENSAETCS PEUICHUI0 PACUETHBIX M KAaueCTBEHHBIX
3anay. Ilpu 3TOM AJia pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJlaHHOMN (DU3UYECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YYSeHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3ienoB. [l KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIAa. B kaOuHeTre (PU3UKU JOIKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTATOYHOCTH M OOECMEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe o00OpyJIOBaHHE MJI YYCHUYECKHX MPAKTHUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHUSI KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOEHME CIOCOOOB pEIIEHUs pPa3IUYHbIX 337a4 C SBHO 3aJIaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHHS HA OKPYXKAIOUIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM JJI1 Pa3BUTUSI YMEHHUM NMPOEKTHO-UCCIIEN0BATEIbCKOMH,
TBOPYECKOU JIEATENBHOCTH.

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

oOpazoBanus otBoauTcs B 10 kiacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE MepeueHb JIabopaTOpHBIX U

MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JIaeT BBIOOP
poBeNeHUsT J1a0OpaTOpHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHUYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPY>KAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON AEATEIBbHOCTH JIFOAEH.

Jlemoncmpayuu

AHasloroBble W IM(POBBIE H3MEPHUTEIBHBIE NPHOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeIaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepemMenieHuil U CII0KEHUE CKOPOCTEH.

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

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  nBWKeHHE. [[BUKEHHME  MaTepUaIbHOW TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, ILICMTHbIC U PEMEHHBIC MIEPEayHu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBuxkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



HamnpaBnenue CKOpoOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSAMH, MPOHUJICHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBuxKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHusi. Cuna Tsbkectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJA B dKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnewo cumibl. YcnoBud
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIimH.

HccenenoBanue yciloBUM pPaBHOBECUS TBEPAOTO TeENA, HMEIOLIEro0 OCh
BpAILICHUA.



Tema 3. 3axonvl coxpanenus 6 MexanHuke

Nmnynbc MaTepuaibHOM TOUKHM (Te€da), CUCTEMbl MaTE€pUATIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPTUs YIIPYro
nedhopMupoBaHHOW — mpykwHBL.  [loTeHIManpHas SHEpPrus Teda  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHnuanbHple U HENOTEHUUANbHbIE  Ccuibl.  CBs3b  pabOTHI
HEMOTECHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM SHEPIruM CHCTEMBI TEIL
3aKOH COXpaHEHHUs MEXaHUYECKON SHEPIHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoilCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIUATBEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanne CBsI3M pabOThl CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW IHEPTUH
TeJla Ha MIPUMEPE PACTSIKEHUS! PE3UHOBOTO KTyTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICHMCTBUS 4YacTUI[ BemiecTBa. MoAenum CTpOEHHUsI Tra30B, XKUJIKOCTEU H
TBEPIBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3zMepsbl MoJiekyil. KonuuectBo BemiecTBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HJAeabHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs vactuil rasza. l[llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJWYE€CTBOM



BelecTBa. ['paduueckoe mpencTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTMHEHUN.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHUS.

Monenb, WuTroCcTpUpyomas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA WJICANbHOIO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxu

TepMoauHamMuueckass cucremMa. BHYTpeHHSs SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3mMeHeHnus. KonnuecTBo TeIOTH U pabota. BHyTpeHHs s
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3za.  Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYeE.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumMeHeHne mepBOro 3akOoHa TEPMOJIMHAMHMKHM K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TeruoBpie  mamuHbl.  [IpyHOUWNBI  OEWCTBHUSL  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBusl TemoBod mamuHbl. [{ukn KapHo u ero kodpduumeHT MOJIe3HOTro
JENUCTBUS. DKOJIOTHYECKUE TMPOOJIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja IMPU COBEPIICHHH PabOThI: BBUIET
npoOku W3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe MyTEM TpeHHUs (BUICOJEMOHCTpALIHS).

W3meHeHue BHyTpEeHHEH sHEprun (TeMIiepaTyphl) Teja Npy Terionepeaayde.



OnpIT 1O anuabaTHOMYy pAacCHIMPEHHI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHnune yaenbHON TEMII0OEMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKM, OUANEKTPUKU M TOJYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3iekTpryeckoro mnois. IIpuHiun
CYIIEPIIO3ULIH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTO
MOJISL.

Pabora cun  anekrpocratudeckoro  mosiss.  Ilorennuman.  Pa3HocTh
NOTeHIMANOB. [IpOBOJHUMKM M JUANEKTPUKH B AJIEKTPOCTATUYECKOM TIOJIE.
JusnekTpuyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEeHHOT0 KOHAEeHcaTopa.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUILIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

ONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
HNctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa i1 y4acTKa LEu.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
[TocnenoBaTenbHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHUKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpOBOIHUKHU. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [omynpoBoHUKOBBIE TPUOOPHI.

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

DJIEKTpUUECKUI TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: amIepMeTp,
BOJBTMETP, PEOCTAaT, HWCTOYHUKU TOKa, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaMPSKEHUS.



3aBUCUMOCTb COIIPOTHUBJICHHSI LMJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelanHOE COeTMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB DJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

M3yyenne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3MepeHne 3JIEKTPOABMKYILIEH CHIIBI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue anextposusa.

MexknpeaMeTHble CBA3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBIsETCS ¢
YY4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBI3aHHBbIE C U3YYEHHEM METOJOB HAY4YHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIUS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoae, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEH M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajibBaHUKa.

l'eocpacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIIHUKMA, HCIOJb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JIBUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOMHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTPYMHBII IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npubopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIhTATOB.

JINMYHOCTHBIE PE3YJIbTATBHI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAIPaBJICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU €SI TETBHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OY/IyIIEero;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIATAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpPILIATh OCO3HAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GPU3UUECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATH  IPOEKTHYIO U HCCIIEJOBATEIbCKYIO
NeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1oruyeckue AecTBU:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEeATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHS,;
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;
KOOPAMHUPOBATh M  BBINIOJHATH pabOTy B  YCJIOBHSX  PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
bu3nuecKoil HayKH;
BJIa/ICTh HABBIKAMH Y4eOHO-MCCIIEI0BATEIBCKONW U MPOSKTHOU ACSITENIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY



METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOIUTh apryMEHTbl JJi1 J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBbIE 3aJayd B 0Opa30BaTEIbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.
Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEp:KaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, MPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHs] HHGOPMAIIUHU U LIETICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allnu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOMU AESATEIBHOCTH;
pacno3HaBaThb NPEANOCBUIKM  KOH(MDJIMKTHBIX CUTyalluii W CMSr4ath
KOH(JIUKTHI;
pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;



NOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KAKJOT0 WIEHA KOJUIEKTUBA;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YaCcTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa MU KaXIOr0 yYaCTHHKAa KOMaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (POPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHII;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, MX PE3ylbTaTOB H
OCHOBAHMUI;

UCITI0JIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelLIeHus;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHMUIO;



NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX MpHU aHallu3e pe3yJbTaToB
NesITeTbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTUX TpPU aHalu3e pPe3yibTaToOB
JeSITEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mpornecce JOCTHKEHUS] TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IMPOrPaMMBbI
no (QusMKe A7 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEpIICHCTBYETCS HMOILIMOHAIbHBIH UHTEIJICKT, Mpeoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSl, BKJIIOUAIOUIETO CITIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOM IMOIMOHAIBHON Cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCIIeXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaThb €ro IpH OCYIIECTBICHUH OOLIEHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU ACATEIBHOCTH JIIOAEH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, HHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHNH (PU3NIECKHUX 3a]1a4;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, JBWKEHUE IO OKPY)KHOCTH, HHEPIIUS,



B3aUMOJIelicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBH)KEHUE, CTPOEHUE >KUIKOCTEN
U TBEPJIBIX TeJ, U3MEHEHUE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIMS, TUIABJICHUE, KPUCTALIM3AIUs, KUIICHUE,
BJIQYKHOCTH BO3/yXa, ITOBHIIICHHE JTABJICHHS Ta3a MMPU €0 HAarPEBaHUH B 3aKPBITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECccax,
AJIEKTpHU3AIUS TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MyTh, NEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Tejia, Cuia,
UMITYJIBC T€Jla, KWHETHYECKash DHEPrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCcKas
paboTa, MeXaHW4YecKass MOIIMHOCTh; NPH ONMHUCAHWW TPABWIHHO TPaKTOBATh
(U3UYECKUIT CMBICT MCHOJIB3YEeMbIX BEIMYMH, MX OOO3HAYCHHS M CIUHUIIBI,
HaxoJUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO (PU3UMYECKYIO BEIIMYMHY C JAPYTUMU
BEJIMYMHAMM;

ONHMCHIBATh W3yYEHHBIC TETUIOBBIE CBOMCTBA TEI W TEIJIOBBIC SIBJICHHSI,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KHHETHYECKas DHEPrys XaOTHYECKOTO JIBMKCHHUS MOJICKYJ, CPeIHEKBaIpaTUUHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBHUS TEILUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIUYUH, WX
0o003HaYCHUST W CIUHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIUUUHAM;

OIMCHIBATh U3YUYCHHBIE JICKTPUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AICKTPHYCCKUIN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIA, MTOTEHITHAN, PA3HOCTh MMOTCHIIUAJIOB,;
NP OINMHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIWHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYI0 (U3UYECKYIO BEJTUYHHY C IPYTHMH BETHYNHAMH,

aHAMM3UPOBaTh (PU3UUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUECKHEC
3aKOHBI M MIPUHIMILL: 3aKOH BcemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHCHHUS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHUS MMITYIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPHHITUIT PABHOIMPABUS HHEPIHATBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbBIC
3aKOHBI, CBS3b CPEIHEH KMHETHYECKOW SHEPTHH TEILUIOBOTO JBMKCHHUS MOJICKYJ C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKCHHUE W YCIIOBUs (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI  JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHs UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;



BBIMOJHATh HKCHEPUMEHTHl MO HCCIENOBAHUIO (PU3UYECKUX SIBICHUH W
IPOLECCOB € HCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUH, MPU 3TOM
dopMynupoBath mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOT0O OOOpYJOBaHUsS, MPOBOJIUTH OMNBIT H
(GbOopMyIMpPOBATh BHIBOIBI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (U3NUYECKUX BEITUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIIOJb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKUMHU  BEIUYHMHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BUJI€ TaONMIl U rpauKoOB, A€JaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENBCKOM U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (PU3MUECKOH MOJENbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pEeIlIeHus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4l: BICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUH C OMOpOMl Ha HM3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
dbuznyeckue sBICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABICHUS YYEOHOW M HAy4YHO-TIOMYJSPHON MH(POPMALIMU, MTOTYYEHHOU U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMYI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX pOJIei,
IUIAaHUPOBATH PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHNE PacCMaTpUBaeMON IPOOIIEMBI.
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TSATOTCHUS.
Cuna
TSIKECTH.
IIepBas
KOCMHUYecKast
CKOPOCTH

Cuna

YIIPYTOCTH.
3axoH ['yka.

Bec tena

Cuna TpeHus.

bu6mmorekxa [IOK
https://resh.edu.ru/subject/lesson/4
721/start/

bu6mmoreka [IOK



14

15

16

Koadpduument
Tpenus. Cuia
COIPOTUBIICHU
s IpU
JBUKEHUH
TENa B
KHUJKOCTU WIH
rase

[ToctynarenbH
oe u
BpAILIATEIIbHOE
JIBHKCHHUE
a0COJIFOTHO
TBEPIOTO
Tenna. MoMeHT
cuisbl. [1medo
CHUIEI.
YcnoBus
paBHOBECHUS
TBEPAOIO Tena

Nmnynsc
MaTepUaIbHOM
TOYKH,
CUCTEMBI
MaTepUaIbHBI
X TOYEK.
Nmmnynse
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

Pabora n
MOIITHOCTD
CHIIBL.
Kunernueckas
SHEpTUs
MaTepuanbHON
TOYKH.
Teopema 06
H3MEHEHUN
KHUHETHYECKOI
SHEPIUU

https://resh.edu.ru/subject/lesson/6
289/start/47531/

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/4
720/start/

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/5
895/start/

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/6
290/start/

17

TloTeHmanpu
ast DHEeprus.




ITorennmansH
ast PHEPTHUS
ynpyro
nedhopMupoBa
HHOM
MIPYKUHBIL.
ITorennmansH
ast PHEPrus
Tella BOJIM3H
MMOBEPXHOCTHU
Semin

18

ITorennmansH
BI€ U
HETIOTCHITUAJIb
HBIC CHUIBI.
Csi3b pabOTHI
HEITOTCHIATh
HBIX CHIJI C
H3MEHECHUEM
MEXaHUIEeCKOH
SHEPTUH
CHCTEMBI TEIl.
3akoH
COXpaHEHUS
MEXaHUYeCKOH
SHEPTUU

19

JlaboparopHnast
paborta
«HccnenoBanu
€ CBsI3U
paboThI CUITBI
C U3MEHEHHEM
MEXaHUYECKOU
SHEPTUH Tela
Ha TIpuMepe
pacTsHKEHUS
PE3HHOBOTO
KIyTa»

20

KoHntponbHas
pabora 1o
TEME
«KuHemaTuHka.
Jnnamuka.
3aKOHEI
COXpaHEHUs B




MCXaHHUKE»

21

OcHOBHEBIE
IIOJIOKCHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH.
BpoyHnoBckoe
JIBHIKEHHE.

Huddysus

bubmuorexa [JOK
https://resh.edu.ru/subject/lesson/4
722/start/

22

Xapakrep
JIBMOKCHUS U
B3aHUMOJICUCTB
WS YaCTHUI]
BCIIIECTBA.
Monenu
CTPOCHUSA
rasos,
JKUAKOCTEU U
TBEPJBIX TEI

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/3
731/start/

23

Macca
MOJICKYIL.
KommuectBo
BCIIECTBA.
ITocTossHaas
ABorazipo

24

25

26

TenmoBoe
paBHOBECHE.
Temneparypa
ueé
HU3MEpEHHUE.
[Ixana
TeMIeparyp
Lenbcus

WneanpHbIit
ra3 B MKT.
OcHoBHOE
ypaBHEHUE
MKT

AOconoTHas
TeMIeparypa
Kak mMepa
cpeaHen
KHMHETHYECKOM
SHEPTHH

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/6
291/start/15491/

bu6mmorekxa [IOK
https://resh.edu.ru/subject/lesson/6
292/start/




27

JIBUKEHUS
MOJIEKYIL.
VYpaBHenue
Menneneena-
Knaneiipona

3akoH
HanpToHa.
I'a3oBBICc
3aKOHBI

28

29

JlaGopatopnas
pabora
«Hccnenosanu
€ 3aBUCUMOCTH
MEXIy
rapameTpamMmu
COCTOSIHUS
pa3peKeHHOTO
rasa»

H3onpornieccor
B HJIeaIbHOM
rase u ux
rpadudeckoe
MPEJICTABICHU
e

30

Bnytpennss
SHEPTUs
TePMOJIMHAMHU
YECKOU
CHCTEMBI U
CIOCOOBI €€
U3MCHCHHUS.
Komunuecto
TEIJIOTHI U
pabora.
BryTtpennss
SHEPTUs
OJTHOATOMHOTO
HJICaILHOTO
rasa

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/5
897/start/

31

Bunaer
Terionepenay
n

32

VY nenvpuasg
TEIIOEMKOCThD




33

34

35

36

37

BCIIECTBA.
KommuectBo
TETUIOTHI TIPH
TerIonepenay

e.

AnnabaTHBIA
rpoiiecc

[TepBriii 3aK0H
TePMOJIMHAMH

KU U €T0 1
MIPUMEHEHHE K
M30IpoIeccam

Heob6parumoc
Th MPOLIECCOB
B MPUPOJIE.
Bropoii 3akoH
TepMOJAUHAMHU
KU

ITpuHIMT
NEUCTBUS U
KIIg 1
TCIUIOBOU

MAaIIUHBI

Hukn KapnHo u
ero KII]

OKOJIOTUYECKH
€ mpoOIeMbl
TETUIO3HEPTeT
HUKH

bu6mmoreka [JOK
https://resh.edu.ru/subject/lesson/4
723/start/

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/3
763/start/

38

39

O06o0maromui

YPOK

«MonexkynsapH

ast pusuka. 1
OcHoBBI
TEPMOJUHAMU

KH»

KonTponsHas
pabota no
TeMe
«MonexynspH
as pu3uKa.
OcHOBBI
TEPMOJIUHAMU
KH»




40

41

42

[TapoobpazoBa
HUE U
KOH/ICHCAIIHSI.
Ucnapenue u
KHIICHHE

AOcomoTHas u
OTHOCHUTEJIbHA
s BIQXKHOCTh
BO3/yXa.
Hacpiiennprit
nap

TBépaoe Teno.
Kpucramimyec
KHE U
amop(dHbIe
Tena.
AHnszorponus
CBOWCTB
KPUCTAJLJIOB.
Kunkue
KPHUCTAJLJIBL.
CoBpeMeHHbIE
MaTepuaibl

43

44

IInaBnenue u
KpUCTaUIN3aI1]
us. Y aeapHas
TEIUIoTa
IIaBJICHHSL.
CyOnumariust
YpaBHeHue

TEIUIOBOrO
OaylaHca

45

46

DnekTpu3anus
TeNl.
ONEeKTpUYECKH
i 3apan. JIBa
BHJA
NEKTPUYECKU
X 3apsiioB
[IpoBoaHUKH,
TUDJIEKTPUKU
u
IIOJIYTIPOBOJIH
UKH. 3aKOH

bu6mmoreka [IOK
https://resh.edu.ru/subject/lesson/6
293/start/




COXpaHCHHSI
AIIEKTPHUYECKO
ro 3apsaa

47

48

Bzaumogeiicts
W€ 3apsI0B.
3akoH
Kynona.
Toueunsri
AJIEKTPUYECKU
W 3apsijg
Hanpsixénnoc
Thb
AJIEKTPUYECKO
I'0 ITOJIA.
ITpuHIMT
CYTNEPIIO3UIINH
AIEKTPUUYECKHU
X MOJICH.
JIuann
HaNpsHKEHHOCT
Hu

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/5
899/start/

49

Pabora cui
3JIEKTPOCTATH
YECKOTO MOJIA.
IloTrenuumann.
PaznocTth
MOTEHI[UATIOB

50

51

52

[IpoBoHMKY 1
TUDJIEKTPUKU

B
ANEKTPOCTATH
YECKOM II0JIE.
Jusnexkrpuuec
Kast
MIPOHUILIAEMOCT
b

OnexTpoéMKoc
Tb.
Kongencarop

OnexTpoéMKoc
Tb IIJIOCKOTO
KOHJIEHCATOopa.
OHeprus
3apsHKEHHOTO

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/3
753/start/




KOHJICHCATOpa

53

JlaGopaTopHas
pabora
"Usmepenue
3JIEKTPOEMKOC
M
KOHJICHCATOpa

54

[TpunMn
JIeNCTBUS B
MIPUMEHEHHE
KOHJIGHCATOPO
B,
KOITUPOBAIBHO
IO arrapara,
CTPYHHOIO
MIpUHTEPA.
DneKkTpocTaTh
yecKast
3aIuTa.
3azeMiIcHHE
AIEKTPONPUO0
poB

55

DNeKTpUYECKU
H TOK,
YCIIOBUS €70
CYILIECTBOBAHH
s.
ITocTossHABIHN
Tok. Cuiia
TOKA.
Hanpsixenne.
CormpoTuBiieH
ne. 3akoH Oma
JUISL y9acTKa
enu

56

[TocnenoBaren
BHOE,
napaiesbHOe,
CMEIIaHHOe
COEIUHEHHE
MIPOBOJTHUKOB.
JlaboparopHas
paborta
«3yuenne

0.5

bubmuorexa [JOK
https://resh.edu.ru/subject/lesson/5
901/start/




CMEIIaHHOTO
COETUHEHUS
PE3UCTOPOBY

S7

PabGora u
MOIITHOCTB
AIEKTPUUYECKO
Io TOKa. 3aKOH
Jxoyns-
Jlenna

bubmuoreka [JOK
https://resh.edu.ru/subject/lesson/4
741/start/

58

59

3akoH Oma
JUISL TIOJTHOM
(3aMKHYTO)
ANEKTPUUYECKO
H enu.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHnas
pabora
«M13mepenue
SC
HCTOYHUKA
TOKa U €ro
BHYTPEHHETO
COIPOTUBIICHU
I

OneKTpoHHas
IIPOBOJAUMOCTD
TBEPIBIX
METaJIJIOB.
3aBUCUMOCTh
COIPOTUBIIEHU
sl METAJIJIOB OT
TEMIIEPATypBhI.
CaepxmnpoBoa
UMOCTh

0.5

60

DNeKTpUYECKU
1 TOK B
BaKyyMe.
CBoiicTBa
ANMEKTPOHHBIX
MyYKOB

61

[TonynpoBonH
HKH, UX
coOcTBEHHAS U




62

MpUMecCHast
MIPOBOJAMMOCTH
. CBoiicTBa
p—~n-
nepexoa.
[TonynposBonx
HKOBBIE
puOOpbI
DIIEKTPUUYECKHU
1l TOK B
pacTBopax u
pacruiaBax
3JEKTPOJIUTOB.
DNEKTPOTUTHY
eckas
JUCCOLUAITHSI.
DnekTponus

63

64

DNeKTpUYECKU
M TOK B rasax.
CamocTosTelb
HBINA B
HECaMOCTOSITE
JIbHBIA pa3psil.
Monnus.
IIna3ma

ONEeKTpUYECKH
€ puOopsl U
YCTPOWCTBA U
ux
MPAKTUIECKOE
MIpUMEHEHHE.
[IpaBuna
TEXHUKU
6e30macHOCTH

65

O6006maromuit
YPOK
«DIIeKTpoInHA
MHKa»

66

KoHntponbHas
pabora 1o
TeMe
«QneKTpocTar
HKa.
[TocrossHHBIM




AIEKTPUUYECKU
i Tok. Toku B
Pa3IUMYHBIX
cpenax»

Pe3epBHbIit

YPOK.

KonTposbnas

67 pabora 1o 1
TeMe

"DnexkTpoauHa
Muka'"

Pe3epBHbIit

YPOK.
68 O06001aroIui 1
YPOK 110

TemaMm 10

KJ1acca
OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

®dusuka.10 kaacc :y4eb. /15 06111e00pa30BaT. OpraHU3alMi :0a30BbIN U
yray6J1. ypoBHsi/ I..Makuies, b.b.byxoBues, H.H.CoTckuii; nog peg.
H.A.IlapdeHTbeBOM.-7-€ u3.-M.: [IpocBemenune, 2020

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®dusuka.10 kaacc :y4eb. 1151 0611e00pa3oBaT. OpraHU3al Ui :0a30BbIN U
yray6u. ypoBHs/ I'A.Makumes, b.b.byxoBues, H.H.CoTckui; nop pen,.
H.A.IlappeHTbeBOM.-7-€ u3a.-M.: [Ipocemenue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
https://resh.edu.ru/

https://efizika.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

1. MepcoHanbHbI KOMNbIOTEP U HOYTOYK C NPeAyCTaHOBIEHHbIM MPOrPaMMHbIM
obecneyeHnem u gOCTYNOM K ceTu MHTepHeT.

2. NHTepaKTMBHaA f0CKa.

3. O6bopyaoBaHMe ANa AEMOHCTPALUMN GU3NYECKUX ABNEHUIN N 3aKOHOB. Moaenun
asuratenen.

4. lludposas nadoparopus "Touka pocrta"


https://resh.edu.ru/
https://efizika.ru/

JUCT BHECEHUSA UBMEHEHUM
B PABOYYIO ITPOT'PAMMY (TEMATHUYECKOE IINTAHUPOBAHHUE)

OcHoBaHue 15

Ne Hara HaumeHoBaHHE TeMBbI
KOPPEKTHPOBKH




NPUNOXeHNE K
pabouyen nporpamme
no comnamke 10 knacc

Kounrpoabnas padora no teme «Kunemarnka. lunamMuka. 3aKoHbl
COXpaHEHUS B MEeXaHUKe»

1. PaBHOYCKOPEHHOMY JIBUKEHUIO COOTBETCTBYET I'paK 3aBUCUIMOCTH MOTYJISt
a A_E

B

I

YCKOPEHHS OT BpeMeHHU, 0003HaYEHHBII Ha pUCYHKE OYKBOM 0 t

1) A 2)b 3)B 4T

2. Ilon nericTBHEM paBHOJICMCTBYIONIEN CHIIbL, paBHOM S5 H, Teno maccoit 10 kr
IIBUKETCS

1) paBHOMEPHO CO CKOPOCTHIO 2 M/C  2) paBHOMEPHO cO cKopocThio 0,5 m/c
3) paBHOYCKOPEHHO ¢ YCKOpEHHUEM 2 M/c2
4) paBHOYCKOpPEHHO ¢ yckopenueM 0,5 m/c2

3. Komera Haxoaunack Ha pacctosiHuu 100 mitH kM ot Connua. [Ipu ynanenunn
koMeThl OT ComnHua Ha pacctossare 200 MITH KM CHIIa IPUTSHKEHUS, AEHCTBYIOIIAs

Ha KOMETY
1) ymenbimiach B 2 pasza 2) yMeHbIIuiIach B 4 paza
3) yMeHbIIMIIaCch B 8 pa3 4) HEe U3MEHUJIaCh

4. Ckopoctb Tena Macco M = 0,1 Kr u3mMeHseTCsl B COOTBETCTBUM C YPAaBHEHUEM
vx = 0,05sin10xt, e Bce BenuunHbl BeipakeHbl B CH. Ero ummnysasc B MOMEHT
BpeMeHnu 0,2 ¢ mpuOIU3UTENHHO paBeH

1) 0 xr-m/c 2) 0,005 kr-m/c 3) 0,16 kr'm/c  4) 1,6 kr-™m/C



5. I'py3 maccoii 1 kr nox nericteuem cuiibl S0 H, HanpaBlIeHHON BEPTUKAIBHO
BBEpX, IOJIHUMAETCS Ha BBICOTY 3 M. I3MEHEHNEe KUHETUUECKON SHEPTUH Ipy3a
IIPU 3TOM PaBHO

1) 30 Jik 2) 120 JIx 3) 150 JIx 4) 180 JIx

KonrpoabHasi padora nmo teme «MoJiekyasipHasi pusuka. OCHOBBI
TEPMOJAUHAMMUKN»

1. Ilpu nepexonae u3 cocrosinusi A B coctosinue B (cM. puCyHOK) TemnepaTypa

p.lla

20 [
A
10 /

=

b fr === == == =

{'Ir
=z

UJ€aIbHOTO ra3a
1) yBenuumiiace B 2 paza 2) yBenuumiach B 4 pasza
3) ymeHbIIMIIach B 2 pasza 4) ymenpuuiace B 4 paza

2. B xakoM U3 MpOIECCOB MEPEX0/1a UACaTbHOTO ra3a U3 COCTOSIHUA | B COCTOSIHUE
2, u3o0pakeHHOM Ha pV-auarpamme (CM. pUCYHOK), ra3 COBEpIIaeT HauOOJbIIIYIO

P I
A
r==%
B
0 7
paboty? v
DA 2)b 3)B

4) BO BCEX TpeX MpOIeccax ra3 CoBepIlaeT OAMHAKOBYIO paboTy

3. B meansiit ctakan kanopuMmerpa maccou 200 r, conepsxkammii 150 r BoBI,
ONYCTHUJIM KyCOK Jib/1a, uMeBIIMi Temnepatypy 0°C. HauaneHast Temneparypa
KasiopuMeTpa ¢ Bogoit 25°C. B MOMEHT BpeMeHH, KOTja HACTYIIUT TEIJIOBOE
paBHOBECHE, TEMIIEpaTypa BOAbI U KajlopuMeTpa craia paBHou 5°C. Paccunraiite
Maccy Jbjaa. Y penpHas termoeMkoctb Meau 390 Jx/kr-K, ynenpHas
TertoeMKkocTh BoAbl 4200 [x/kr-K, ynenbHas TerioTa miaBiaeHus Jpaa 3,35-105
Jlx/xr. Ilotepu Teruia KaJIOPpUMETPOM CUUTATh IPEHEOPEIKMUMO MATILIMHU.



KonTposbHasi pabora no reme «iekrpocratuka. [locTossHHbIN
IEKTPUYECKUH TOK. TOKH B Pa3jIMYHBIX Cpeaax»

1. JIBa ONIMHAKOBBIX JIETKUX LIAPHKA, 3apsAbl KOTOPBIX PABHBI IO MOYJIIO,
MOJIBEIICHBI Ha IIEJIKOBBIX HUTSX. 3apsi/i OHOIO U3 IIAPUKOB YKAa3aH HA PUCYHKAX.
Kaxkoii(-re) u3 puCyHKOB COOTBETCTBYET CUTYAILIMH, KOTJA 3apsj 2-T0 apuKa

OTPULATEIICH?
A 2)b 3) BucC HAu B

2. 0-4acTUIIa IePEMEIIACTCS B OTHOPOTHOM DJIEKTPOCTATUYECKOM T0JIE U3 TOUKHU
A B Touky B no tpaexropusim |, 11, 11l (cm. pucynok). Pabota cun

IIEKTPOCTATUYECKOTO MOJIS
1) HauOounbias Ha TpaekTopuu | 2) HauOoubias Ha TpaekTopuu 11
3) onuHakoBas ToJIbKO Ha TpaekTopusx | u 11

4) onunakoBas Ha Tpaekropusix I, 11 u l11

3. YeTpipe oquHakoBbIX 3apsaa no 40MxkKi pacnoioxkeHbl B BEpIIMHAX KBagpaTa
co cropoHoil 2m. KakoBa OyeT Hanps>KEHHOCTD MOJISl HA PACCTOSIHUM 2a OT
LIEHTpa KBaJpaTa Ha MPOJOLKEHUH TUaroHaIn?



