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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOXKEHHUM U TpeOOBaHUM K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUM TIpernojilaBanusi yuyeOoHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeAMETHBIM pe3yJbTaTamM
OoOy4eHHs, & TaKXKE YUYUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4eOHbIMM mpenMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HUKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cozepkaHue ydeOHOTo npeaMera « Pu3nka» 1o rogam oOy4eHHs..

®du3rka Kak Hayka O HauOoJsiee OOUMX 3aKOHAaX NIPHUPOABI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHe (U3NYECKUX 3HaHUM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IMOJIyYEHHUSI HOBBIX MAaTe€pHalOoB C 3a/laHHBIMU CBOMCTBAMHU M APYTHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YYEOHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu Ji1 ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoea yenocmnocmu. B coOTBETCTBUM C HEM KypcC SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEM MaTepuall Kypca GU3NKU



o0benMHEH BOKpYr (u3mueckux Teopuil. Bemymmm B Kypce sBisercs
(dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHAa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TPOOIeMamMu.

Hoess npuxnaownoii  nanpasnennocmu. Kypce (usuku mpeamosaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
Ipo6JieM pallMOHAIBHOTO IPUPOJOTIONIb30BAHMS U SKOJIOTHUECKOI 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posid PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTAaBICHHUSAX O MOPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (DM3UKU pealn3yeTcsl MpPexIe
BCEro 3a CYET OpPraHU3allUM SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Jnsa  6a3oBoro ypoBHA Kypca (U3MKM — 3TO HCIOJIb30BAHHE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUCHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUISl KOHTPOJIE W  OLEHKH, OCYIIECTBISIETCS y4YaCTHUKaMU
o0pa30BaTeNpHOrO IMpoliecca MCXOAsd U3 OCOOCHHOCTEH MJIaHUPOBAaHUS WU
OocHalleHUs KaOunera ¢usuku. Ilpm »s3TOoM oOecreunBaercs OBJIAJACHHE
OOy4aronMMHUCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeI0BAHUS
3aBUCUMOCTEH (U3NYECKMX BEJIMYMH U IIOCTAHOBKY OINBITOB IO MPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonpioe BHUMaHWE YHIENAETCS PEUIEHUI0 PAacYETHBIX M KA4YE€CTBEHHBIX
3anay. [lpu 3TOM Ay pacy€THBIX 3a/7a4 NPUOPUTETOM SIBJIAIOTCS 33Jauyd C SIBHO
3aJlaHHOM (PU3UYECKOI MOJIEIbIO, MTO3BOJIAIONINE TPUMEHITh U3YUEHHBIE 3aKOHbBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. JJis KaYEeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBIEHUH M TPOIECCOB B OKPYKAIOIIEH
JKU3HU, TpeOyromme BbIOOpa (PU3MYECKONW MOJACIM [JIsi CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOro mpoiiecca 0a30BbId ypOBEHb Kypca



(bu3MKN Ha ypOBHE CpeHEro o01iero o0pa3oBaHus JOKEH U3yUaThCs B YCIOBUSIX
IpeaIMeTHOro KaOuHeTa (M3MKH WM B YCJIOBHUSX HMHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM AOMKHO OBITH
HE0OXoaUMoOe J1abopaTopHOE OOOpYAOBAHHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpamMme mo (pU3MKe YYEHUUYECKHX MPAKTUYECKUX PaboT U JEMOHCTPALIMOHHOE
o0opyI0oBaHUE.

JlemoHcTpanimoHHOE  00OpyAoBaHHe (OPMHUPYETCSI B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBICHUH U  TPOIECCOB, OMIUPHUUYECKHX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUM.

JlaGopaTopHoe 00OpymOBaHME IS YYCHUYECKHX TPAKTHYCCKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuHuBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammmxca. TemMaTHyecKkue KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TEJIAMH U3y4YeHUs] PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

e (opmupoBaHue HHTEpeca U CTPEMJICHUS OOYYAIOMIMXCA K HaydYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTyIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]Ie TTO3HAHUS U (POpMUPOBaHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KAK pe3yibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (dopMmupoBaHHE YMEHUU OOBSICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU NJIT Pa3BUTUSI APYTHX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield 0OecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B

mporiecce u3yueHus Kypca (U3uKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

e TMpHOOpETEHHE CHUCTEMBI 3HaHUU 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oObsicHeHUs (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOEHHE CHOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3fanue Gu3NIeCcKor MOJIENIH, aJIeKBATHON yCIOBUSM 33]1a4H;



e TMOHWMaHWC (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUSI TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHSIHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U MPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu HHGOpMaINH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIi Pa3BUTHUSL YMEHHM MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacos (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMMe no (U3MKE MEpeueHb JIabopaTOPHBIX U
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX PabOT U OMBITOB C YYETOM HHIWBUYATbHBIX
O0COOEHHOCTEN 00yJarouXCs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusznyecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHayioroBble W IU(MPOBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HMX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C IMMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUS.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJ YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii axcnepumenm, nabopamopmsvie padomul

N3ydenne HEpaBHOMEPHOTO ABMIKEHHS C LIEIBIO ONPEAEICHUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKA BPEMEHH IMPH PABHOYCKOPEHHOM
JBW>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHa.
HMHepunanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH Hpr0TOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cwia Tsokectd. IlepBasg kocMuueckas
CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenune. Bunel Tpenus (1mokosi, ckoynbxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuiia conpoTUBIIEHU MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. VYcnoBus
paBHOBECHUs TBEPAOIO TeIA.

TexHndeckrue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHEHHE MacC B3aUMOJAECHCTBYOIIUX TE.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(opMaluy.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSL.

YcmoBust paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonbl COXpaneHus 6 MexaHuKe



NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE NBUKCHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunetnueckass sHeprusi MarepuajbHOW TOYkH. Teopema 00 H3MEHEHUH
KUHETHUYECKOW YHEPTUMU.

[ToTeHumnanbHast SHEprusl. [ToTeHnnanbHast SHEprus YIIPYTO
neopMupoBaHHOM  TIpykWHBI.  [loTeHIManbHAs  2HEprus  Tejla  BOJIM3HU
MMOBEPXHOCTH 3EMIJIH.

[ToTeHuManbHbBIE u HEIIOTCHIMAIbHBIC CHUIBI. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yapyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHUE: BOJOMET, KOIED,
MPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCa.

PeakTtuBHOE ABHKEHUE.

[Tepexoa MOTEHIMANBHOW YHEPTUU B KHHETHYECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHHMYECKOW IHEPTUH
TeJIa Ha TPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysua. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS YacTULl BellecTBa. MoJenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkana temmepartyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HJACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpellHEell KWHETUYECKOM SHEpPruM TeIUIOBOrO JBMKEHHs vacTul rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akon JlanbToHa. M30mponiecchl B UACATBHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.



TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UJCAIBHOTO Trasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U ciocoObI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKI[US, U3NTy4eHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3akOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3omponeccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

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

TeroBpie  mammbbl.  [IpUHIUNBI ~ AEWCTBUST  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nericTBus TeruioBod mamumHbl. [{ukn KapHo um ero ko3pduuImMeHT MOIe3HOTO
JENUCTBUS. DKOJIOTHYECKUE TPOOIEMBbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXKATOTO BO3/ayXa, HarpeBanue >¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUAECOAEMOHCTPALINS).

N3meHeHue BHYyTpEHHEW SHEpPTUM (TeMIiepaTyphl) Teja Mpy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACIHIMPEHHIO BO37AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).



Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne yaenbHoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumeHue. AOCONIOTHAS |
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBbI map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KATICHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYUYECHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAaHOMAaTepPHaJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmnronenune HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.

JleMOHCTpanusi KpuCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHre OTHOCUTENBHOM BIIa)KHOCTH BO3YXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYecKHil 3apsa. J(Ba Buaa dIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKU 3apsia.
Onektpuueckoe mozne. Hanpsok€HHOCTh — 3AnekTpuueckoro mnojs.  [IpuHiun
CYNEPHO3UILIUNA DAICKTPUUYECKUX Tojei. JInHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
oIS,

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuwman.  Pa3HocThb
noTeHUUaIoB. [IpOBOOHUMKM UM AUAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnexktpuyeckasi IPOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIEKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOpa.
DHeprust 3apsHKEHHOT0 KOHEHCATopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOII,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3eMJICHHE JJIEKTPONpPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIllapaT, CTPYUHbIN IIPUHTED.



Llemoncmpayuu

Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

ONEKTPpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
HNctoununku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpspxenune. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
IlocnenoBarenpHOE, IapalIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlkoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma /15 OJTHOM (3aMKHYTOM) 3lieKTpuueckon nenu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB.

[TonynpOoBOIHUKHU. CobOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKUl TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [lna3zma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMeTp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

N3mMepeHune CHitbl TOKAa U HaNIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuania.

CMemaHHOe COeTMHEHUE TPOBOIHUKOB.



[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOTO AIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIUTOB.

W ckpoBo#t paspsii ¥ IPOBOIMMOCTB BO3yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3yyeHne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

M3mepenne 3JIEKTPOABMKYILEH CHIIBI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue smexktposusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBISIETCS C
y4ETOM COAEP/KATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runoresa, (punueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOAEHHE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE, MO/IEIIb, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupojae, auddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPTraHU3MOB (BUAbI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEGKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJIMTUYECKAS IUCCOLMALMA,
raJibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUN C HCIOJIB30BAaHMEM MEXaHU3MOB,
y4€T TpEeHUs B TEXHHKE, IOJIIMIIHUKY, HCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMIyJbCa B TEXHHUKE (pakeTra, BOAOMET W Jpyrue), ABUTATEIb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
MOJIyYeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YKCIIE€ HaHOMATepuajoB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBII IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npubopkL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHU A

OcBoenue yueOHOro mnpenmera «®Pu3nMKa» HA YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOro npeamera « ODu3nKay AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONUXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKHMX TyMAHUCTUUECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX TIPakKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aluy;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU WUJICHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKCHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUAs 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYILIEro (PU3nYecKoil HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:



MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHoHANbHOU AEATENBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTHUYECKOW KYJNbTYPhl, OCO3HAHHE TJI00ATBHOIO
XapakTepa 3KOJOTHYECKHUX MPOoOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTeIbHBbIE YHMBePCAJIbHbIE YUeOHbIe JelCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:
CaMOCTOSITENNFHO  (OPMYJNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NIPOTHBOpPEYMsT B  paccMaTpUBaeMbIX
(U3HYECKUX SIBICHUSAX;
paspabarbiBaTh IUTaH pEHICHHS MPOOJIEeMBbI C YUETOM aHaIn3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;
KOODAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.
ba3oBble uccienoBaregbcKue 1eHCTBUA:
BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBHIMU TMOHSATHSAMU W METOJaMHU
bu3nuecKoil HayKH;
BJIa/ICTh HABBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON U MPOSKTHOU ACSITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY



METOJIOB pelleHus 3a7ayd (U3NUECKOro COACp)KaHHs, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TMIOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa30OBaHUI0O W TPUMEHEHHUI0O B Pa3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHThI JJI JIOKa3aTelIbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIICHHUS;

aHAMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH WX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBaTh COOCTBEHHBIC 3a7a4dl B 00pa30BaTEIbHOU
NEATEeILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh IEPEHOCUTHh 3HaHMS MO (QHU3MKEe B TPAKTHUYECKYI0 00JIacTh
KU3HECATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITyCKAIOIINE aIbTEPHATUBHBIC PEIIICHUS.
Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMH IOJYyYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
NCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBISATh TIOWCK, aHAJH3,
CHUCTEMATHU3AIMIO W WHTEPIIPETAIN0O MHPOPMAIMK PAa3IUIHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTH HH(OPMAIINH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3aIlMOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcOCOepeKeHUs, TPABOBBIX W  JTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

Co3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B Pa3IUYHBIX (Qopmarax ¢
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayTUTOPHH, BHIOUpast ONTUMATILHYIO
dbopMy TIpEeICTABICHUS ¥ BU3yaTH3aIUH.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC 1eHCTBUS:

OCYUIECTBJIATh OOIIEHHWE Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEATEIIbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;



NOHMMAaTh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUKEHMIO: COCTAaBJATh IUIAH JCHCTBUM,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C IO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBISATh MO3HABATEIbHYIO ACSITEILHOCTh B 00JacTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX W KaueCTBEHHBIX
3a]a4, MJIaH BBIIOJIHEHUS MMPAKTUIECKON PabOThI ¢ y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYallUsM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIIMH B O0JaCTH
(bu3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JaBaTh OICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JCATCIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBHUH M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUI;

WCITIOJIB30BaTh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
peleHus;

yMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPU aHAM3e pPe3yIbTaToB
NeSITEIbHOCTH;



NPUHUMATH CeOsl, MTOHMUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpH aHalu3e pe3yJbTaToB
NeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AOCTMWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIIICHCTBYETCS YMOIIMOHATbHBIH UHTEIUICKT, MIPEIMOJIararo i
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMsI, BKIIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE TPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AYMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMIICHUE K JOCTHKEHUIO TSI U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh AYMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHUH OOMICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON ACATEIbHOCTH JIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
MaTepHaibHas TOYKa, MHEPIMaIbHas CHCTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nUecKux 3aaay;

pacro3HaBath GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKEHUE 110 OKPY>KHOCTHU, HWHEPIUs,
B3auMOJIelicTBUE Tell, Tuddy3usi, OpOYHOBCKOE JIBH)KEHUE, CTPOSHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArPEBAHUHM (OXJIAXKICHUH ), TETLNIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHACHCAllWs, IUIABJICHUE, KPUCTAIUIA3AlUs, KUIICHHE,
BJI&KHOCTb BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM



cocylie, CBS3b MEXKAY IapaMeTpaMu COCTOSIHHMS Ta3a B HM30IpOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIEHCTBHE 3apsI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KECHHUE, HCIOJB3Yysl (U3NYECKUE BEITMYMHBI:
KOOpJIMHATA, TYyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIBC TeJla, KHHETHYeCKas DHEPTrusi, MOTCHIMAIBbHAS YHEPIrHs, MEXaHHYeCKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OMHCAHUM TPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, UX OOO3HAUYCHHUS U EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE MAHHYIO (HU3UYECKYIO BEIMYUHY C JPYTHMHU
BEIIMYMHAMM;

OMKCHIBATh W3YyYCHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONB3YsS (U3MUYECKUe BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKas PHEPrysl XaOTHYECKOTO JBIKCHHUS MOJICKYJ, CpeIHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrusi, padbora Trasa,
KOO (PHUIIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCECKHH CMBICI HCMOJb3yEMbIX BEJIMYHUH, HX
0003HaYCHUST W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMYUHAM;

OIMCHIBATh U3yYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHEC
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJISI, MOTEHIIMAN, pa3HOCTh MOTEHIIUAJIOB,;
NP OINMCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHMSI W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BETUIMHAMM,

aHAM3UPOBAaTh (PU3UUYECKHUE TPOIECCHI U SBIICHUS, UCIOJB3Yys (PU3HUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPruH, 3aKOH COXpaHEHUS HMITYJIbCa,
MPUHITUI CYTIEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKON PHEPTHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3ITOM pas3idyaTh CIOBECHYIO
(bOpMYTUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHWHITUIIBI JACHCTBUS MAaIllMH, NpUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuvaTh YCJIOBHsS UX OE30MMACHOTO WCIOJIb30BAHUS B
MMOBCEIHCBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBath mpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBATH BHIBOJIHI,



OCYUIECTBJISATH NPSIMbIe U KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METObI OLIEHKH TTOTPEIHOCTEN U3MEPEHNU;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKHUMH  BEIMYHMHAMH  C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh Pe3yibTaThl MOJTYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BU/JIE TaOJIUII U TpaUKOB, JeNIaTh BEIBOBI MO pe3yIbTaTaM UCCIIEeI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOro Tpyda MPU MPOBEIACHUM UCCIEAOBAaHUM B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIeIOBATEILCKOH W TPOCKTHOU
NEATETLHOCTH C UCIIOJIb30BAHUEM M3MEPUTEILHBIX YCTPOUCTB U 000PYI0BAHUS;

pemiath pacuéTHble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHajn3a YCIOBUS 3aa4u
BEIOMPATh (PU3UYECKYIO MOJCIHb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMbIC JJIsI €€ pPEIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEATbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pelaTh 3aJa4d: BBICTPAMBATH JOTUYECKHU IEMOYKY PACCYKIECHUW C OMOpPOM
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIOJB30BaTh  MPU  pPEIICHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(POpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPE/ICTABJICHUS YYCOHOW W HAy4YHO-TIOMYJIAPHON MHGOPMAIIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH()OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ IPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 30POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3UYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh Pa0OTy TPYIIBI, PAMOHAIBHO paCHpeneNsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

41 JrekTpocTatuia 10 https://m.edso0o0.ru/7f41bf72
42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

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

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
dusnka — HayKa 0 MPUPO/IC.
1 Hayunsie MeT(})I bl nofHapHI/Iﬂ 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeT0 MUpPA
Poab u mecTo pusuku B

5 (hopMUPOBaHUHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHndeckoe JBUKECHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpPEHUE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MPSIMOJIMHEITHOE 1 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHUE.

7 JIBr>keHHEe MaTepuaIbHOM TOUKH 110 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnun oTHOCHTENbHOCTH ["anmuest. 1 bu6mmoreka [IOK



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

NHepuuanpHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 Cynepro3uiuu cui. Bropoii 3akon bubmmorexa [IOK
ynep H ' p . https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akon Herotona s bubnnoreka [HOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumia

11 TsorecTH. [lepBas kocmudeckast bubamorexa LOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KorduumeHT tpenus.

13 Cuna C(P;H OTI/IBJIeI({qu:[ pu BI/I)I;eHI/II/I bubmorexa HOK

p pH A https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[TocTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnunorexa [JOK
MowmenT cuisl. [liieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tl
NMnynsc MaTepualbHONM TOYKH,

15 CHUCTEMBI MaTEPUATILHBIX TOUYEK. bubnmuorexa [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHUE
PaGota u MOIITHOCTH CHITBL.

16 Kunernueckas 3Heprust MaTepuaaIbHON bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUHN https://m.edso0.ru/ff0c4502
KMHETUYECKOU SHEPrUuu

17 [ToTentnuanpHas SHEPTHSL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loTenuuanpHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOI MPYKUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
ITOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ffOc461a

18

19

IloTeHuManbHbIe U HEMOTEHIIMAIbHEIE
cuiiel. CBA3b paboThHI
HEMOTEHIIMAJIBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

Jlaboparopuas pabotaNel «M3ydecHue
3aKOHA COXPaHCHHS MEXaHUIECKOU
SHEPTU»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

KonTponbnas padoraNel no Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

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

21

22

23

OCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpoysus

Xapaktep JIBUKEHUS U
B3aMMO/ICHCTBHUS YaCTHUII BEIICCTBA.
Mojaenu cTpoeHus ra3oB, XUIKOCTEN 1
TBEPABIX TEN

Macca MOIJICKYJIL. KoauuecTtBo
BemectTBa. IloctosHHas ABoraszo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

24

TennoBoe paBHOBecue. TemmepaTtypa u
e€ m3mepenue. lllkana remmneparyp
Lenbcus



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcommoTHas TeMIepatypa Kak Mepa
26 CpeaHEel KHHETUYECKON SHEPTUU bubnnoreka [HOK
JBUKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
28 H3omnpoiiecchl B UA€aIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduvecKoe mpeacTaBIcHUe https://m.edsoo.ru/ff0c570e
Jlaboparopras pabora
29 Ne2«JxcnepumenTaiibHas IpoBEpKa
3akoHa ['eii-JIroccaka. »
BuyTpennss sueprus
TEPMOJTUHAMUYECKON CUCTEMBI U
30 crroco0sI e€ m3meHeHus. KonndaecTBo bubmuorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HUJICATEHOTO
rasa
bu6mmorexa [IOK
31 Buast Terulonepean https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTH BEIIECTRA.
32 KonngectBo TemnoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuabaTHBINA MPoIIece
33 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs nporeccoB B
N bu6mmoreka [IOK
34 npupojie. Bropoii 3akon

TCPMOJAUHAMUKHN

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[Tpunun pevicreus u KII/ TenmoBoi

bubmuoreka [JOK

35
MaIlUHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KI1/{

37 DKOJOrH4ecKHe MpoOIeMbl
TEII09HEPTETHUKU

38 O6o06matomuii ypok «MosekysipHast bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas padota No2 mo teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAsI U OTHOCUTEITbHAS

41 BJIAJKHOCTh BO3/1yxa. HachlleHHbIN bubmorexa HOK

AYxA: B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u

4 amopdHbIe TeIa. AHU3OTPOIIHUS bubnuoteka [JOK
CBOMCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuibl. COBpeMEHHBIE MaTePHAITBI
[InaBneHue n KpUCTATUIU3ALIMSL.

43 VY aenpHas TETIUIOTA IIABJICHUS bubmmorexa [JOK

a1 ’ https://m.edsoo0.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK

44
YPaBHEHHE TEILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tei. JIEKTPUIECKUI

45 3aps. JIBa BUA DIIEKTPHUECKUX bubmmorexa [JOK

PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsI0B

46 [IpoBOAHMKH, AUDTIEKTPUKH U bubnmoreka [JOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

MOJTYTIPOBOIHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc

B3aumonerictBue 3apsiioB. 3aKoH

bu6mmoreka [IOK

47 Kynona. TouedHbIN 3JIEKTpUICSCKUN
Y p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB AIIEKTPUYECKOTO
48 noss. [IpuHuun cynepno3unuu bubnnoreka [JOK
BJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
Pabota cuit ajeKkTpocTaTH4ecKoro
49 nond. [Torenuuan. Pasaocts Bubmorexa ITOK
’ ' https://m.edsoo.ru/ff0c6f00
IMOTEHI[AAIOB
ITpoBOAHUKY U IUDIEKTPUKU B
50 3J'IpeKT OCTATHYECKOM HOIJ)'IG bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
JlypnexkTpudeckas MPOHUIIAEMOCTh
bu6mmoreka [IOK
51 Onexrpoémrocth. KonaeHncaro
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIIEHCAaTOpa. DHEPrus 3apsyKeHHOTO bubmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Pemenwue 3a1a4 mo DIeKTpOCTaTHKE
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAILHOTO
54 amnmapara, CTpyHHOTO IPUHTEDPA.
DIJIEKTpOCTaTUYECKAs 3alIUTa.
3a3emIleHue AJIeKTPOIpruOOpPOB
55 DNEeKTPUUECKUH TOK, YCIIOBUS €TI0

cyuiectBoBaHus. [I0CTOSAHHBIN TOK.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma aJist
yJacTKa Ienu

56

[TocnenoBarenbHOE, NapaUIEIBHOE,
CMEILIAaHHOE COEIMHEHNE
poBOAHKUKOB. JlaboparopHas
pabotaNe3 «M3yueHue cMeIaHHOro
COEZIMHEHUS Pe3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO
ToKa. 3akoH Jlxoys-Jlenna

3axon OMa i MOJIHOM (3aMKHYTOH)
anekTpudeckon nemnu. Koporkoe
3ambikanue. JlaboparopHas pabora Ned
«3mepenune DJIC ucTtounnka ToKa u
€ro BHYTPEHHETO CONTPOTHUBIICHHS)

DNEeKTpOHHAs TPOBOIUMOCTh TBEPABIX
METaJuIoB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJIIIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TomynpoBOIHUKH, HX COOCTBEHHAS U
npUMecHast mpoBoauMocTh. CBolicTBa
p—n-nepexoaa. [loxynpoBoHUKOBBIE
npubopsI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax U
pacraBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAS AUCCOLUALIMS.
DneKTponan3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTpUYECKUM TOK B raszax.

CamocTosTenbHbIN 1 bubnmoreka [JOK
63 . 1
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ffOc84ae
[Tna3zma
DnexkTpudeckue npudopsl U
64 YCTpPOICTBA U UX MPAKTUYECKOE 1 bubmumoreka [IOK
npumeHenue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
Oo6o06mmaromuii ypox bubnnoreka [JOK
65 1
«INEKTPOIUHAMHKA) https://m.edsoo.ru/ff0c88be
KonTponbnas padotaNe3 no teme
«Inekrpocraruka. [locrosHHbIN bubnnoreka [JOK
66 . 1
3neKTpudecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeax»
67 PesepBHblit ypok. KonTponbHas 1 bubnuoreka [IOK
pabota no Teme "DiIeKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoteka [JOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c
69 0
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.4., byxosues b.b., Corckuit H.H. mox penakiueit
[TapdentreBoit H.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBeiienne»

» dusuka, 11 kimace/ Mskumes I'.J1., byxosuer b.b., Yapyrun B.M. non penakmueit
METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

1.IToypounsie pa3padotku «Pusuka 10 kmace». Asrop F0.A.Caypos.

2.Coopnuk 3aga4 o ¢pusnke 10- 11 kmaccel. Atop H.A.IlapdpenTrena.
3.«KoHCTpyKTOp» CaMOCTOSTEILHBIX M KOHTPOJIbHBIX padoT 10- 11 kiacchl.
Astopbl C.M. Anapromeukue, A.C.CiryxaeBcKuit

[TapdentbeBoii H.A., AxumonepHoe o6mectBo «M3narensctBo «IIpocBerenne
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://m.edsoo.ru/7f416194
https://class-fizika.narod.






