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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS HA YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHHM U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeIbHOU Mporpammsl, npeactaBieHHbx B OI'OC
COO, a Takxke ¢ ydé€roM enepaibHOH paboyeil mporpaMMmbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «dusnka» B 00pa3zoBaTeNbHBIX
Oopra"u3anusx Poccuniickon denepanun, peanu3yoImux OCHOBHBIE
oOpa3oBarenbHbIe MPOrPAMMBI.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
oOydeHnn ux ¢usznke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-IESITEIIBHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTBYeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEAMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOyudeHusl, a TaKKe YUYUTHIBAET HEOOXOJUMOCTHh pealU3alliid MEKIPEeIMETHBIX
CBs3e (DMBMKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TmpeaMmeramu. B Helt
ONPEENSIIOTCS OCHOBHBIE L€ M3y4YeHUs (M3UKM HA YPOBHE CPEAHEr0o OOLIETro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (DU3HKHU: JIUYHOCTHBIE,
MeTanpeaIMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no pusmKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha OA30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJILTATHI 110 F0JIaM 00YUYEHUS;

e conepkaHue yueOHoro npeamera «Pusrka» mo rogam o0ydeHusl.

®dusuka Kak Hayka O HamOojee OOIMX 3aKOHaxX MPHUPOAbI, BBICTYyMas B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. LlIkoapHbIN Kype PU3NKH — CUCTEMOOOPA3y IO
IUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHHWHA, HW3YYaeMbIX XHMHEH, OWOJIOTHEH,
¢buznyeckoir reorpaduet u actpoHomued. Mcmonb3oBaHME UMW AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeleNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, IOJIYYEHUS HOBBIX MAaTe€pUaloB C 3aJaHHBIMH CBOMCTBAMU M APYIHX.
N3yyenune ¢Gu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTUHBI MUpa OO0ydaromuxcs, B (GOpMHPOBAHWE YMEHUN MNPUMEHSThH
HAYYHBI METOJI TO3HAHUS PU BHIMOJIHEHUN UMU YUEOHBIX UCCIIEI0OBAHUI.

B ocHOBy Kkypca ¢Gu3uKy Uit YpPOBHS CpeaHEro ooOmero o0pa3oBaHUs
NOJIOKEH PAN WIEH, KOTOPbIE MOXKHO paccMaTpuBaTh KaK MPHUHIUIIBI €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX paslenoB (U3HMKH, BKIIOUAET KaK
BOMPOCHI KJIACCHUECKOM, TaK M COBPEMEHHOHN (PU3UKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUU C HEMl Martepuan Kypca (GU3HKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. BenmymmMm B Kypce sBIsieTcCs
dbopMUpOBaHUE TPEACTABICHUA O CTPYKTYpHBIX YPOBHSX MAaTE€pPHH, BEIIECTBE U
mnoJe.

Hoesn eymanumapuzayuu. EE peanuzanusi mpeamnojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3MUECKOH HAyKH, OCMBICIICHHE CBS3H Pa3BUTHUSA
bu3uku ¢ pa3BuUTHEM OOIIeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH M SKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoesa  npuknaonou  uanpaenennocmu. Kypc ¢Gusuku mpeamosiaraer
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHMUYECKHX M TE€XHOJOTMUECKHX MPHIOKECHUN
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes »sxonocusayuu peanusyercs TIOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJICp>KaHUsl, TMOCBSIIEHHBIX JKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHHUs
po6JIeM pallMOHAILHOTO MPUPOIOTIOIB30BAHMS U YKOJIOTHUECKOM 0€30MacHOCTH.

CrepXHEBBIMHU DJIEMEHTAMHU Kypca (PU3UKKM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHusl ABJIAIOTCSA (pusmueckue teopun (PopMHUpOBAHUE MPEICTABICHUNA O
CTPYKType MOCTpoeHus: GU3NYECKoil Teopuu, poiu (QyHAaAMEHTAIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPUPOAE, TPaHHIAX
NPUMEHUMOCTH TEOpWH, JJIsi ONHUCAaHUS E€CTECTBCHHO-HAYUYHBIX SBJICHHA U
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peallu3yeTcsl MPexe
BCEro 3a CYET OpraHu3allii SKCIIEPUMEHTAIHLHON AESITeNTbHOCTH O0YYarOIIHXCs.
Jns  06a3oBoro ypoBHsA Kypca (HU3MKH — OTO HCIOJB30BaHHWE CHUCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JTA0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OOMIUH CIMUCOK YUYCHHYECKHX
NpaKTHYECKUX paboT. BeiaeneHue B yka3aHHOM IepevHe JTabOpaTOpHBIX pador,
NPOBOAMMBIX JIIi KOHTPOJSI W OIIGHKH, OCYIIECTBISIETCS  y4acTHUKAMU
o0pa3oBaTeNpHOrO TMpolecca HUCXOAS U3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHauleHust kaOuHera ¢Qusuku. Ilpm s3ToM obOecreunBaeTcsi OBJaJCHUE
OOy4JaroIUMHUCSI YMEHHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHs, HCCICIOBAHUS
3aBHUCHUMOCTEH (PU3NYECKUX BEIMYMH M IIOCTAHOBKY ONBITOB TIO IPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHHWE YyAENSETCS PEIICHUI0 PAcCUETHBIX M KayeCTBEHHBIX
3amad. [lpu 3TOM 1I7s pacd€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7a4d C SBHO
3aJJaHHON (PHU3UYECKON MOEIBIO, TO3BOJISIOIINE MPUMEHATh NU3yYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak U UHTETPUpYs 3HAHUA W3
pa3HbIX pa3nenos. i1 KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsl (U3NYECKUX SBJICHUI U TNPOLIECCOB B OKpYKaoIIEH
KU3HU, TpeOyromue BhIOOpa (PU3NUECKOM MOJENHM ANl CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DI'OC COO k marepuaabHO-
TEXHMUYECKOMY 0OecreyeHno y4eOHOro mporecca 0a30Bblii ypOBEHb Kypca
(Gbu3KKHN HAa ypOBHE CpeiHero o01ero o0pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUAX
IpeIMeTHOr0 KaOuHeTa (M3UKH WIM B YCJIOBHUAX HMHTEIPUPOBAHHOTO KaOWHeTa
IPEIMETOB €CTECTBEHHO-HAy4YHOIro LukiIa. B kabunere ¢(u3uku AOMKHO OBITH
HeoOxoaumoe JaboparopHoe OOOpyAOBaHUE Ui BBIIIOJIHEHUS YKa3aHHbBIX B
nporpaMMe Mo (pU3MKe YUYCHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE
o0opyI0BaHUE.

JleMOHCTpalmoHHOe  000pyAOBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHLUMIIOM MMHMMAJIBHOM JIOCTATOYHOCTM M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpaMMe 1Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIUil s
UCCIIEIOBAHMUSI ~ U3Yy4YaeMbIX SIBJICHMA M  TPOIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3AKOHOB, UX TEXHUYECKUX TPUMEHEHU.

JlabopatopHoe 000OpyAOBaHHE JUIsI YYEHHYECKHMX MPAKTUYECKUX pPadoT
dbopMupyercss B BUI€ TEMAaTUYECKMX KOMILJIEKTOB M OOECMEeUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHMS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJOIOBBIX M LIHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU HENISIMU U3Y4Y€HUS (DU3UKHU B OOIIEM 00pa30BaHUU SBISIOTCS:

e (opMHpOBaHHE HUHTEpECa M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YyYEHUIO MNPUPOIbI, PA3BUTUE UX MHTEIUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpOBaHME HAYYHOI'O MMPOBO33PEHMsI KaK pe3ysibTara H3Y4YEHUs
OCHOB CTPOEHHSI MaTepuH U (PyHAaMEHTaJIbHBIX 3aKOHOB (DU3UKU;

e (opMmupoBaHHE YMEHHH OOBICHATH SBIEHUS C HCIOJIb30BAaHUEM
(u3MYECKUX 3HAHUM U HAyUHBIX J10KA3aTENbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (PU3MKK A PA3BUTHUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTimkeHne 3THX lenei o0ecrednBaeTCsl pelIeHneM CIIEeIyIOMMX 3a1ad B

Hpolecce U3yYeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHUs:



e TMpuHOOpeTeHHue  CHUCTEMBl  3HAHUH 00  oO0mMX  (PU3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (U3UKY H
AJIEMEHTHI acTPODU3HUKY;

e (opMupoBaHME yMEHHMA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OoOBbsiCHEHHUsSI (PU3MYECKUX SBJIEHUW B TPUPOAEC U Uil TMPUHATHS
NPAKTUYECKUX PEIICHUI B MOBCEHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pELICHUS pa3IUYHbIX 3aJa4 C SBHO 3a/IaHHOM
¢bu3znyeckoil MoOnENBI0, 3aJay, MOAPa3yMEBAIOUINX CAMOCTOSTEIHLHOE
co3gaHue Gu3NIecKo MOJIeNH, aJIEKBAaTHON YCIOBUSM 3aJ1a4H;

e TMOHMMaHHUE (UMYECKUX OCHOB M MPUHIUIIOB ACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOLIYIO
cpeny;

e OBJIQJICHUE METOJAaMHU CAMOCTOSITEJIBLHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(bu3NYEeCKUX SKCIEPUMEHTOB, aHalW3a W HMHTeprpeTanuud uHbOpMaIuy,
OTIpEAENICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3YIbTaTa;

e CO3JaHUE YCJIOBUU IS Pa3BUTHsS YMEHUHN MPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPYECKOU ESITeILHOCTH.

Ha usyuenne ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CpPEAHETrO OOIIEero
oOpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 gacoB (2 4aca B HE/IEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeanaraembiii B mporpamMme Mo (QU3MKE MepeyeHb J1abopaTOpPHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BBIOOP
NpOBEJCHUS J1a0OpaTOPHBIX PA0OT M OMBITOB € YYETOM WHAMBHUIYaJIbHBIX
0COOEHHOCTEW 00yUYarOIIUXCH.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @®usuka 1 MeTOAbI HAYYHOT O IO3HAHUSA

®u3uka — Hayka o mnpupone. HayyHble METOABI NO3HAHUS OKPYKAKOLIETO
mupa. Pomnp JkcrepuMeHTa W TEOPUM B IIPOLIECCE TO3HAHMS MPUPOIBI.
DKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (U3NYECKUX SIBICHMW M mporeccoB. HayuHble TMIIOTE3BI.
®duzuueckre 3aKOHbI U TEOpHH. ['paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpyHIMT COOTBETCTBHA.

Ponp u Mecto ¢usuku B (GOpMUPOBAHHMU COBPEMEHHON HayYHOW KapTHUHBI
MHUPA, B IPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBele W IU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JaTYUKU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABMKEHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpOCTb (CpeiHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M
YCKOpPEHHE MaTepHAIbHOM TOYKH, MX MPOEKUMHU Ha OCH CHUCTEMbl KOOpJUHAT.
CrnoxeHue nepeMeneHUi U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MNpsMOJIMHENHHOe nBrxkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHUs, NyTH U [epeMeleHus
MaTepHUAIbHON TOUYKH OT BPEMEHHU.

CBoOomHOE TazieHue. Y CKOpeHne CBOOOTHOTO TaICHUSI.

KpuBommuennoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYHOCTH C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTbIO. YTIJIOBas CKOPOCTh, JTMHEITHAs
ckopocth. [lepuon u yactora obpamieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuueckrue yCTpPONCTBAa M NPAKTUYECKOE MPUMEHEHHE: CHUIAOMETP,
JBUKEHUE CHAPSII0B, LEIHbIE U PEMEHHBIE TIEPEIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUYETa, WIUTIOCTPAIUS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUYKEHUSL.

[IpeoOpa3zoBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peskeHHOM MTPOCTPAHCTBE.

HaGnronenue paBuxkeHust Tena, OPOIICHHOIO TMOJ YrjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaJCHHUS.

HanpaBnenue ckopoCcTu Ipu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3ydyeHne HEpaBHOMEPHOTO JIBHXKEHHS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NYTSIMHU, MNPONUAEHHBIMU TEJIOM 3a
NOCJIEIOBATENBHBIE PABHBIE IPOMEXKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne nBUKEHUs MIAPHUKA B BI3KOM )KUAKOCTH.

N3yuyenue ABMxKEHUS Tea, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpyannn  orHocutensHOCTH  [anmmnes.  Ilepeeli  3akoH  HproToHa.
NuepruanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon Hprotona
JUIL MaTepUaabHOU TOUKU. Tpernii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsokectu. llepBas kKocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoiabxkeHus1, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cua TpeHUs: CKOIbKEHUS U cwia TpeHus mokos. KoaddumumenT tpenus.
Cuiia conpoTUBIIEHUSI IPU IBUKEHUH TEJA B )KUJIKOCTH WM rase.

[TocTynarensHOE U BpalllaTeIbHOE JBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl. YcmoBus
paBHOBECUSA TBEPAOTO TEJIA.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepuuu.

CpaBHeHHE MacC B3aUMOACHCTBYIOLIUX TEJ.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEHUE CWII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcoBust paBHOBECUS TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yuenue aBuxkeHUs: OpyckKa 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HHKAIOUIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX aedopmMariuu.

HccnenoBanne ycloBUI pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAIl[CHUS.

Tema 3. 3akouvt coxpanenusn é mexanuke

NMnynbc MarepuaibHOM TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabota cusnbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[ToreHunanbpHas SHEPrusl. [ToTeHuuanbHas SHEPrus yOpyro
nebopMupoBaHHON  TpykuHbl.  [loTeHIManpbHas dSHeprust Tena  BOIU3U
MOBEPXHOCTH 3EMJIH.

[loTeHnmanbHple W HENOTEHIMANbHble  cuibl.  CBs3b  pabOThI
HEMOTEHIMANbHBIX CUJI C M3MEHEHUEM MEXAHMYECKONW JIHEPTHH CHUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXAaHUYECKOW SHEPIruHu.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

TexHUYeCKne YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: BOIAOMET, KOIIED,
MPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktruBHOE BMXEHUE.

[lepexon moTeHLIMATBHON PHEPTHH B KHHETHYECKYIO U OOPATHO.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yyenue abCOMIOTHO HEYNPYroro yjapa € MOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MAaATHUKOB.

WccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW DHEPrUHU
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pasznen 3. MosekyJsipHas pu3nka ¥ TepMOIMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxenue. Jduddysus. Xapakrep IBUKEHUS U
B3aMMOJICHMCTBUS 4YacTUIl BemecrBa. Monaenn CTpoeHusi ra3oB, XUIAKOCTEW H
TBEPABIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsbl Mmosiekyn. Komnuectso Bemectsa. [locrossHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  uneanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HACaIbHOrO rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMXKEHMs uacTul rasza. [llkana
temneparyp KeneBuna. I'a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akon JlanbToHa. M3ompoliecchl B UAEATBLHOM ra3e C MOCTOSSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHWe H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmnbITel 10 1 Py3Un KUAKOCTEN U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMOJICHUCTBUA.

Mogens, WILTIOCTpUPYIOLIas MPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/a.

OneITel, WUIIOCTPUPYIOIIME YpPAaBHEHHWE COCTOSHHMS UICAIBHOTO Trasa,
M30MPOLIECCHI.

Yuenuueckuu sxcnepumenm, n1abopamopuvie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEW.

UccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTrO
rasa.

Tema 2. Ocnoevl mepmoounHamuxku

TepmonnHamuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cTIOc00bI €€ m3mMeHeHus1. KonmnuecTBo TemnoTel u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJEallbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyUEHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIoTel npu Temionepeaaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBplli 3aKOH TEPMOIWHAMUKH.
[IpumeHneHnne TepBOro 3aKOHAa TEPMOJMHAMHKHU K H3omporeccam. ['paduaeckas
UHTEpIpeTanus padoThl rasa.

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

TeroBele  mammHbl.  [IpUHIMIIBL  OEWCTBHS — TEIUIOBBIX — MAlIHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MammHax. KoahduimmeHT monae3Horo
neiictBus TtemnoBo mammubl. [ukn KapHo u ero xod3(p@UUUEHT MOIE3HOTO
JNEUCTBUS. DKOJIOTMUECKUE MPOOIEMbI TEMIOAHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH HSHEPruM Tejla MPHU COBEPIICHUH PAOOTHI: BBUIET
mpoOku u3 OyTBUIKM TIOJA JCUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3gupa B
JaTyHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIINS ).

N3meHeHue BHyTpEHHEH SHEpTruM (TeMIiepaTyphl) Tejia Ipu Terionepeaaye.

OnelT 1O anuabaTHOMY pacCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATETIS.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHjaeHcauus. Mcnapenue u kuneHue. AOCONOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO31yxa. HacelmeHHbli map. YaenpHas TemioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHUS CBOMCTB
kpuctayioB. Kuakue kpucrtamibl. CoBpeMeHHblE Martepuainbl. [lnmaBienue u
KpUcTayui3aIus. Y AelbHasl TerioTa miaBienus. Cyommmanusi.

VYpaBHeHue TerioBoro 0anaHca.

TexHuyeckre yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJOIMHU MOIYUYECHHUS] COBPEMEHHBIX MaTEpHUaioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOIICTBa HACBHILLIEHHBIX NTAPOB.

Kunenune npy noHWKEHHOM J1aBJICHUU.

Crioco0Obl u3MepeHUs BIaKHOCTH.

HaGnronenne HarpeBanus U MIaBJIeHUS KPUCTAUTMYECKOTO BEIIEeCTBA.

JleMoHCcTpanus KpUCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol

N3mepenne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaekTpoauHaAMHUKA
Tema 1. dnekmpocmamuka
OnexTpuzaums Tel. OJNEeKTpUYecKuil 3apsna. JlBa BHIA SIEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANIEKTPUKMA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsiaa.
B3aumopaeiictBue 3aps0B. 3akoH KyiioHna. TodeuyHbli 3JIEKTPUYECKUI 3apsl.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  anekTpuueckoro modsd.  [IpuHuumn



CYyHEPHO3ULIAN IIEKTPUUECKUX MONEH. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIA.

PaGora cun  oanekrpocrarnyeckoro  mons.  [lorenuman.  PasHocTth
MOTEHUNAIOB. [IpOBOOHMKM W AUIJIEKTPUKU B  DAJIEKTPOCTATUYECKOM MOJIE.
JlupnexkTpruyeckas IpOHULAEMOCTb.

OnexrpoémkocTs. KoHneHcaTop. DNEKTPOEMKOCTh TUIOCKOTO KOHIEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI,
ANEKTPOMETP, DSJIEKTPOCTATHUYECKasl 3allMTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJECHCATOp, KOIMPOBAJIBHBIN anmapar, CTPYWHbBIN IPUHTEP.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE T10JI€ 3aPSIKEHHBIX TEI.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT IUIOLAgU
IUTACTHH, PACCTOSHUS MEXAY HUMU U AUDIIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATOopa.

Yuenuueckuu sxcnepumenm, n1abopamopuvie pabomol

N3mepenne 21eKTpOEMKOCTH KOHACHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEKTpUYECKUd TOK. YCIOBUS CYILIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsiokxenue. 3akon OMa 1S y4acTKa LETIH.

DNEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE CONPOTHUBICHHE BELIECTBA.
ITocnenoBarenpHOE, NApalIENbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOJHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH Jlxoyms—Jlenma. MolHOCT
AIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIIAs CUla W BHYTPEHHEE CONPOTUBIICHWE HCTOYHHMKA TOKA.
3akoH OMma AJ1s OHOM (3aMKHYTOM) 3JIeKTpUYecKol nenu. KopoTkoe 3aMbIKaHUeE.

DOneKTpoHHAass  MNPOBOAMMOCTb  TBEPABIX  METANIOB.  3aBUCUMOCTb
CONPOTHUBJICHUS METAJIOB OT Temreparypsl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITomynpoBoIHHKHY. CoOcTBeHHas " IIpUMECHAs IIPOBOAUMOCTD
noJynpoBoaHUKOB. CBoMCTBa p—n-niepexona. [lomynpoBoHUKOBbIE TPUOOPEI.

ONeKTpuyeckuid TOK B pacTBOpax M paciulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTHYECKAS TUCCOUALUSA. DIEKTPOIIN3.



OnekTpudeckuii ToKk B ra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATEIIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudyeckre yCTpPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: aMIIEPMETD,
BOJITMETP, PpPEOCTaT, HCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTENbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AUO/I, TaJbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOILA]IN MTONIEPEYHOTO CEYEHHs U MaTepuaa.

CmemaHHOE COeIMHEHNE MPOBOJHUKOB.

IIpsmoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpOoTKoe 3ambIKaHMe
raJbBaHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIICHUSI METAJIJIOB OT TEMITEPATY PBI.

[TIpoBOAMMOCTB ANEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yueHne cMemaHHOr0 COEIMHEHUS] PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYIIEW CUIIbl UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHBIICHUS.

HaGnronenue snekrponusa.

MexnpeaMeTHbIE CBS3H

Nzyuenne xkypca gusuku 6a30Boro ypoBHa B 10 kimacce oCyIIeCTBIsIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJIOTHHU, XUMUH, TeoTpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamus, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYyYHOI'O
MO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, rumores3a, (Qu3mueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOII0eHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHEHUM, JUHEWHas QYHKIUS,
napabosna, runepbosia, ux rpa@uKkd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U X IIPOCKLIUM HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexannueckoe IBW)KEHHE B KMBOU mpupoje, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHMW3MOB (BUIbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBJIICHUS B )KUBOU NPUPOJE.

Xumus: TUCKPETHOE CTPOECHHE BELIECTBA, CTPOEHNUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, KUIAKOCTEH U



ra3oB, JJIEKTPUUYECKHUE CBOMCTBA METAIUIOB, AJEKTPOIUTHYECKAS AUCCOIMALIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBWKEHUN C HCIOIB30BAaHUEM MEXaHH3MOB,
YYET TpEHUST B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHHWE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JAPYyTue), JIBUTaTe]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOrHa, OBITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJYYECHHUS] COBPEMEHHBIX MATEpPHAJOB, B TOM YHCJI€ HAaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE SJIEKTPONpPHOOpPOB,
KCEpOKC, CTpYHHBIH OPUHTED, AJIEKTPOHArpeBaTeIbHbIC npuOopBkI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajlbBAHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®DuszMka» HA YpPOBHE CpEIHEro OOIIero
oOpazoBanusi (0a30BbIIl YPOBEHB) IOJIKHO OOECTIEUUTH JOCTHIKEHHUE CIICTYIONTUX
JUYHOCTHBIX, METANIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE PE3ynbTaThl OCBOCHUS y4eOHOTO mpeameTa «DU3HNKa JOJKHBI
OTpakaTb TOTOBHOCTh M  CIIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
cOpMUPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllUW,  TMO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM TIEHHOCTSM POCCHIMCKOTO OOIIeCTBa, pACIIUPEHUE >KU3HEHHOTO
ONbITa U ONbITA AECATEIBHOCTH B IPOLECCE pPEaTv3alli OCHOBHBIX HAIPABICHUU
BOCIIUTATEILHON JESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIUUA OOYYAIOMIErocs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAAMIMOHHBIX  OOIIEYEIIOBEUECKHX  T'yMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYKO JESATEIIBHOCTh B HMHTEpECcax TI'Pa)xJaHCKOIO
00111ecTBa, y9acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3aIluu;

YMEHHE B3aUMOJIEUCTBOBATh C COLIMATIBHBIMU MHCTUTYTAMU B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU W BOJIOHTEPCKOU ACSATEIIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IpaskIaHCKOM UJIEHTUYHOCTH, MATPUOTU3MA;

LHEHHOCTHOE OTHOILIEHHE K TOCYJAPCTBEHHBIM CHUMBOJAM, JIOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYyallMIO M MNPUHUMATh OCO3HAHHBIE pEIICHMUS,
OpPUEHTUPYSCh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBbI M IIEHHOCTH, B TOM YHCIIC B
NEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpu3nueckon Hayke;



S) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K pa3IuIHbIM cdepam npodeccHoHATBHON AeITeTbHOCTH, B TOM YUCIIE
CBS3aHHBIM C (U3MKOW W TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIA BHIOOD
Oymymel mpodecCuu 1 peaaTnu30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B 00JIacTH
(GU3MKH Ha TPOTSKEHUH BCEH KU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh  IKOJIOTMYECKON KYJIBTYphI, OCO3HAHUE TJI00ATHLHOTO
XapakTepa SKOJIOTUYECKHUX MPOOIeM;

TUTAHUPOBAHUE M OCYIIECTBICHUE JACHCTBHI B OKPYXKAIOIICH Cpelie Ha OCHOBE
3HAHUSA 11eJIe YCTOWIMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHne OIbITa ACSITEILHOCTH 3KOJOTUISCKON HAIPABICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUHU 110 (PH3HKeE;

7) HEHHOCTH HAYYHOT 0 MO3HAHUSL:

c(OpPMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS GU3HUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAyYHOH JCSITENLHOCTH, TOTOBHOCTH B TIpoOIEcCe
U3y4eHUss GU3MKH OCYIIECTBISATH MPOCKTHYIO M HCCIIEIOBATEILCKYIO JESITEILHOCTD
WHIWBHUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Jlornyeckue JaeicTBUA:
CaMOCTOSTEIILHO dhopMynHupoBaTh u aKTyaJIU3upOBaTh npoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU JIEATEIbHOCTH, 3a/1aBaTh IMMAPAMETPBl U KPUTEPUH HX
JIOCTH KEHMS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3HMUYECKUX
SIBJICHUSX
pa3pabaThiBaTh IUIAaH PEHICHUS TPOOJEeMBbI ¢ y4ETOM aHaau3a HMMEIOIIUXCS
MaTE€pHUaAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH NOCHEACTBUMN JEATEIbHOCTH;
KOOPJIMHUPOBATh U BHITIOJHATH pa0OTy B YCIOBUSIX PEabHOTO, BUPTYAJIBHOTO U
KOMOMHMPOBAHHOTO B3aMMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaeaoBarejabCKue JeCTBHA:



BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMU TMOHATUSMU M METOJaMHU
¢u3uuecKkoit HayKu;

BJIaJIETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEILCKON U MPOEKTHOM NEATENFHOCTH B
oOnacti (HU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOHCKY
METOJIOB peUIeHHs 3aJay (PU3NYECKOTo COACpKAHMS, MPUMEHEHHIO Ppa3IUYHbIX
METO/O0B NIO3HAHUS;

BIaJeTh BHIAMH JESATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMA, €ro
UHTEpIIPEeTalluM, MPeoO0pa3OBaHUI0O M TPUMEHEHUIO B Pa3IWYHBIX Y4YEOHBIX
CUTYalUsAX, B TOM YUCIIE MIPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTU (PU3UKH;

BBIBIISITh TIPUYMHHO-CIIEJCTBEHHbIE CBS3M M aKTyaJU3upoBaTh 3ajady,
BBIIBUTATh TUNIOTE3Y €€ pelIeHus, HAXOAUTh apryMEHTHI Ul JOKa3aTelIbCTBA CBOMX
YTBEPKACHUMN, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh MOJYUYEHHBIC B XOJ€ PELICHH 3aa4l Pe3yIbTaThl, KpUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (GOpPMYJIHpPOBaTh COOCTBEHHbIE 3aJayd B 00pa3oBaTeIbHON
JESITeIbHOCTH, B TOM YHCIIC IPU U3yUeHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh NEPEeHOCUTh 3HaHMA 10 (U3MKe B MPAKTUYECKYIO 00JacTb
KHU3HENIeATEIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBLHBIC TIOJIXO/bI U PEIICHHUS;

CTaBHUTb POOJIEMBI U 33]1a4H, IOIMYyCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJa/IeTh HAaBBIKAMHM TMOJydYeHHUs HHPOpMaIu (HU3MUECKOTO COACpNKAHHUS W3
UCTOYHUKOB PpA3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TOUCK, aHAIIU3,
CHUCTEMAaTH3alMI0 W HMHTEpHpeTalnuio WHPOpMAMK pPA3IUYHBIX BUAOB U (opm
NpeCTaBICHUS;

OLICHHBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOIOTHIi
B PpEUICHWH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPIraHM3alMOHHBIX 3a/4ad C
coOmoieHeM TpeOOBaHM SPrOHOMUKH, TEXHUKUM O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M HJTHUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30IMacHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOT0 COACPIKAHUS B PA3IMYHBIX (popMaTax ¢ yuy€Tom
Ha3zHaueHUs] MHPOPMALMU U IENIeBOM ayAUTOpPUH, BHIOMpAas ONTUMAIBbHYIO (opMy
NPECTaBICHUS U BU3YaIH3aIIH.

KoMMyHuKaTHBHBIC YHHUBEpPCAJIbHbIEe Y4eOHbIe 1eHCTBHSA:
OCYIIECTBIISATH OOIIEHNE HA YpoKaX (DU3UKHU M BO BHEYPOUHOH N€ATEIbHOCTH;



pacno3HaBaTh MPEANOCHUTKYA KOHMDIUKTHBIX CUTYAIMA U CMATYaTh KOH(IUKTEHI;

pa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3pPEHUSA C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJCTB;

MMOHUMAaTh W HWCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOWM W WHIAWBUAYAJIbHOU
paboThI;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX ACHCTBUU € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTHUBA;

MPUHUMATh  LEJIHM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHXKEHUIO: COCTAaBJIATh IUIAH JCHUCTBUM,
pacmpeienaTb poJd C YYETOM MHEHUM YYACTHHKOB, OOCYX AaThb pPE3yJbTaThl
COBMECTHOM paboThI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKIOr0 YYaCTHHKA KOMaHbl B OOLIUI
pPE3yNbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/iaraTtb HOBBIE TMPOEKTHI, OLEHMBAaTh WAEU C T[O3ULUUHA HOBU3HBIL,
OPHUTMHAIIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYWIECTBJISITh  MO3UTHBHOE CTPATETMYECKOE IIOBEACHHWE B  PA3JIMYHBIX
CUTYaIUSIX, IPOSIBIISTH TBOPUYECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PeryasiTUBHbIE YHHBepPCaJIbHbIE YUeOHbIEe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEIBHO OCYIIECTBIISITh ITO3HABATENBHYIO [ESATEIBHOCTh B O0JNACTH
(GU3MKH © AacCTPOHOMHH, BBIBIATH MPOOJEMBI, CTaBUTh W (OPMYJIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIEHO COCTABIIATh IUIAH PEIICHHUS PACUETHBIX U KAUEeCTBEHHBIX 3a]1ad,
IUVIaH BBIMOJIHEHHUS MPAKTHUYECKOW paboThl ¢ y4€TOM HMMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTCHH;

JIaBaTh OIICHKY HOBBIM CUTYAIHIM;

pacIMpsATh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUH;

JenaTh OCO3HAaHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ceO0s
OTBETCTBEHHOCTD 32 PEIlICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 00JaCTH HUMKH,
TIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA M KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHATbHBIIH HHTELIEKT:

JaBaTh OLIEHKY HOBBIM CHTYallUsiM, BHOCHTh KOPPEKTUBHI B JIEATEIBHOCTS,
OILIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HaBBIKAMU MMO3HABATEILHOU PEQICKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JEWCTBHIA Y MBICJMTEIILHBIX MIPOIIECCOB, HX PE3YJIbTaTOB M OCHOBAHUH;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH JUTSI OIICHKH CHTYaIlMH, BBHIOOpPa BEPHOTO
pEIICHNUS;

yMETh OIICHHBATh PHUCKHM W CBOEBPEMEHHO NPUHMMATH pEIICHHS MO0 WX
CHIDKCHUIO;

NPUHAMATh MOTHBBI M apTyMEHThI JIPYTUX MPU aHAIW3e pPEe3yJbTaTOB
NeSTeIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHThI JIPYTUX TMPU aHaIW3e pPe3yJbTaToOB
NEeSATSIILHOCTH;

pHU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporecce mOCTHXKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOSHHUS MPOTPAMMBI IO
busmke IS YpOBHS  CpeaHEro  o0miero  oOpa3oBaHUST Y OOydYarOIIMXCS
COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, IIPEeIOJIAr AFOIIIHIA
c(hOpPMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE AMOIMOHAIBHOE
COCTOSTHUE, BUJCTHh HANpAaBJICHHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh  amanTHpPOBAThCSI K
YMOIMOHATEHBIM H3MEHEHHSIM | TTPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY

BHYTPEHHEH MOTHBAIIMK, BKIIOYAIONICH CTpeMJICHUE K JTOCTHKCHHIO IIETU H
yCrexy, ONTHUMH3M, HHHUIMATUBHOCTh, YMEHHE JCWCTBOBAaThH HCXOJs U3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BKIIOYAIOMIEH CIIOCOOHOCTH IMOHMMATh SMOIMOHAIBHOE COCTOSHHE
JPYTHX, YAUTHIBATH €r0 NMPU OCYIIECTBICHUN OOIICHHUS, CIIOCOOHOCTh K COYYBCTBHIO
U COTIEPEIKUBAHMUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOUAOIIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C
JIPYTHMH JTIOABMHE, 3a00THTHCS, TIPOSBIISATH HHTEPEC U pa3perraTh KOHQIUKTHL.

INPEIMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBAThL HA MpPUMEpax pojib U MecTo (Gu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAYYHOM KAapTHHBI MHMPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIbHOCTH JIFOJICH;

YYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (DU3UYECKUX MOJIETeH:
MaTepuaibHas TOYKa, WHEpPIHUAIbHAS CHCTeMa OTCuéTa, aOCOJIOTHO TBEPIOE TEIO,



WJCATbHBIN Ta3, MOJEINA CTPOCHHS Ta30B, JKUAKOCTEHM W TBEPIBIX TEJN, TOUYCUHBIN
AIIEKTPUUYECKUH 3apsiJi IPU PEIeHNU (PU3NUECKUX 3a/1ay;

pacro3HaBath (pu3nueckue siBjaeHUs (TPOIECChl) U OOBSCHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA WU
AIEKTPOJAUHAMHUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUXEHHUE,
CBOOOHOE MajIcHUE TN, IBMKCHHUE TI0 OKPY>KHOCTH, MHEPIIUS, B3aUMOJICHCTBUE TeT,
nuddys3usi, OpOYHOBCKOE JIBIDKCHHE, CTPOSCHHUE JKUJKOCTEH U TBEPIBIX T,
U3MEHEHHEe 00BhEMa Ten Mpu HarpeBaHWM (OXJAXKICHHH), TETUIOBOE pPaBHOBECHE,
WCIIApEHNE, KOHAEHCAIMsA, IUIABJICHUE, KPUCTAJUIA3ALMS, KHUIIEHHUE, BJIAXHOCTH
BO3/lyXa, MOBBILICHUE JIABJICHUS Ta3a IPU €r0 HArPEBaHUU B 3aKPBITOM COCY/]IE, CBA3b
MEXIYy TapaMeTpaMHu COCTOSHMSI Ta3a B H30MPOIECCaX, DJIEKTpU3aLMS Tel,
B3aMMOJCHCTBHUE 3aPsJI0B;

OTHCHIBATh MEXAHUYECKOE JBWIKEHUE, HWCIONB3Ys (PU3NYecKkne BETUYHHBIL:
KOOpJIMHATA, MyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca TeJa, CUjla, UMITYJIbC
Tena, KUHETHUYECKas DHEPrusi, MOTCHIMaJbHAs SHEPrus, MeXaHuueckas padoTa,
MEXaHUYECKass MOIIHOCTh, MPU ONMHUCAHWUU TPABWIHHO TPAKTOBATH (PU3NUECKUIA
CMBICJI UCTIONB3YEMBIX BEIMYUH, X 0003HAYCHUS M CAWHHIIBI, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIUUYNHAMU;

ONKMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUJIOBBIC SBJICHUS,
UCTIONIB3Ysl (M3WYECKUE BEIWYWHBI: JIaBJICHWE Ta3a, TEeMIeparypa, CpeaHsis
KMHETHUYECKAsT SHEPrUsl XAaOTHYECKOTO JBWMKECHUS MOJIEKYJ, CPEIHEKBAJApaTUUYHAs
CKOpPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSA OJHEprusi, padbora rasa,
KOO(pPUIIMEHT TMOJE3HOro JEWCTBUS TEIUIOBOIO JIBUTaTelNisd; IPU ONHUCAHUU
NPaBUILHO TPAKTOBAaTh (DU3MUYECKHM CMBICT HCIONB3YEeMBbIX BEIMYHMH, WX
0003HAYCHUS U €UHUIIBI, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NUECKYIO
BEJIMYMHY C JPYTUMU BEJIMYUHAM;

ONKMCHIBATh M3YUYCHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHUE
SBIICHUS (IIPOIIECCHI), MCIONB3Yys (PU3MYecKue BEIMYHMHBI DJICKTPUUECKHA 3apsl,
AIEKTPUYECKOE TOJIE, HANPSHKEHHOCTH IOJSA, MOTEHUUAN, Pa3HOCTh MOTEHIMAJOB;
IIPU ONHUCAHUU MPABUIHHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIIOJIB3YEMbIX BEIUYUH,
UX O0003HAUYCHMs] U EIUHUIIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(U3HYECKYIO BEIHYNUHY C IPYTHUMH BEIMUNHAMU;

aHAIM3UPOBATh (PU3UUYECKHUE TMPOIIECChl W SBICHUS, HCTONB3YS (pu3ndeckue
3aKOHbI Y MPUHLMIIBL: 3aKOH BCeMupHOro taroreHus, I, 11 u Il 3akonsr HeroToHA,
3aKOH COXPAHEHUS MEXAHWYECKOW SHEPrUM, 3aKOH COXPAHEHUSI UMITYJIbCa, MPUHIUI
CYIIEpPIIO3ULINU CUJI, NOPUHUWAN PABHOINPABUA HHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b
cpeaHel KUHETHYECKOW HSHEPruu TEIUIOBOTO JBUKEHUSI MOJIEKYJ C aOCOJIFOTHOM
TeMIIEpaTypoi, NEPBbIA 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUSI DJICKTPUUECKOTO



3apsiia, 3akoH KynoHa, mpu 3ToM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0
MaTEeMaTUYECKOEe BbIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSACHITH OCHOBHbBIE MPUHIUIIBI AEUCTBUS MAIllMH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3nuyaTrh YCIOBHs UX O€30MacHOr0 HMCMOJIb30BaHUS B MOBCEIHEBHOMU
KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI 10 MCCIEOBaHUIO (U3UYECKUX SBICHUH U
MPOLIECCOB C UCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHM, NpU 3TOM
dbopmynupoBath npobiaemMy/3anady W THIOTE3Y y4eOHOTO 3KCIEpPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHUS, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIbL;

OCYUIECTBJISITh MPSMbIE U KOCBEHHBbIE M3MEpPEHUsS (U3MUECKUX BEIUYMH, MPU
TOM BBIOMpPATh ONTHUMAIBHBII CHOCOO W3MEPEHHs U HCIOJIb30BATh H3BECTHBIC
METO/bl OLICHKHU MTOT'PEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh  3aBUCUMOCTH  MEXAy  (QU3WYECKMMH  BEIMYMHAMU  C
UCIOJIb30BAHUEM TMPSIMBIX M3MEPEHUI, MPU STOM KOHCTPYUPOBATH YCTAHOBKY,
(¢uKCcHpOBaTh Pe3yibTATHI MOJYYEHHON 3aBHCUMOCTH (DM3MUECKUX BEIUYHMH B BHJIE
TabIUI U TPaUKOB, Ie7aTh BHIBOBI IO Pe3yIbTaTaM UCCIIEI0BAHUS;

coOmoiaTh MpaBujia OE30MaCHOTO TpyJa MPHU MPOBEIECHUU HCCIEAOBaHUN B
paMKax y4eOHOro SKCINEpPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKOM W  IMPOEKTHOM
JESTEIbHOCTH C HWCIOJB30BaHUEM HW3MEPHUTENBHBIX YCTPOWCTB U J1a0OPaTOPHOTO
000pyIOBaHUS;

peunaTh pacu€THbIE 3a/1a4u C SIBHO 3aJJaHHON (PU3UUECKON MOJIEIbIO, UCTIOJIb3YS
¢dbu3nyuecKre 3aKOHbI M MPUHLMUIIBI, HA OCHOBE aHaIM3a YCJIOBHUS 3aJladyd BbIOUpATh
(bu3NYECKyI0 MOJEIb, BBIACIATh (PU3HMUECKUE BEIMUYMHBI U (POPMYJIIBI, HEOOXOIUMbIE
g e€ peuieHHs, MPOBOJUTH Pacu€Thl M OLEHHWBATH PEATBHOCTh MOJYyUYEHHOTO
3HaY€HUs PU3NYECKON BEITUUYHHBIL;

peniaTh KaueCTBEHHbIE 3aJlayd: BBICTPAWMBATH JIOTMYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PpacCyKICHHM ¢ OMmOpod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHUS;

MCIOJI30BATh MPH PEIICHUH YYeOHBIX 3a]]a4 COBPEMEHHbIE MH(DOPMAIMOHHbBIE
TEXHOJIOTUU [UIsl TIOUCKA, CTPYKTYpPUPOBAHUS, WHTEPHPETALUUA U TPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIONMYJSPHOM HHQOpPMAIMM, TOJYYEHHOW U3 Pa3IUYHbIX
UCTOYHHKOB, KPUTUYECKU aHAJIU3UPOBATD MOIy4aeMyI0 HHPOPMAIIHUIO;

NPUBOJUTH MPUMEPHI BKJIA/la POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOILIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHMS MO (PU3MKE B MOBCETHEBHOW KU3HU IS
obecrieyeHus: OE€30MACHOCTH MPHU OOpallleHUH ¢ MpudopaMu U TEXHUYECKUMHU



yCTPOMCTBAMHM, AJII COXPAHEHHUS 3I0POBbS U COONIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPY>KalOLLEH Cpeae;

paboTatb B Tpymme C BBHIMNOJHEHUEM PpA3JIUYHBIX COLMAJBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbI, PAIMOHAIBHO pPAaCHpeNesaTh OOS3aHHOCTH W
IJIAHUPOBATh JIESITEIBLHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OILICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PEIIEHUE PacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acos

Ne i/m Konrpoabnsbie | IIpakTue
MPOrpaMMbI Bcero
padoThI e padoTh!
Paznea 1. PU3UKA U METO/JbI HAYUYHOI'O TIO3HAHUSA
1.1 ®u3uKa 1 METObI HAYYHOT'O ITO3HAHUS 2 0 0
Hroro no pasaeny 2
Pa3nea 2. MEXAHUKA
2.1 Kunemartuka 5 0 0
2.2 Jnnamuka 7 0 0
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1
Uroro no pazaeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM 9 0 !
TEOpun
3.2 OCHOBBI TEpPMOANHAMUKH 10 1 0
313 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0
®da30Bble IEPEXOBI




Uroro no pazaeny 24
Paszpnen 4. JIEKTPOANHAMUKA
4.1 DJIEKTpOCTaTUKa 10
47 [TocTosIHHBIN 2NEKTpUYECKUNA TOK. TOKHM B 12
Pa3IUYHBIX Cpeax
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

KoanuyecTBO 4acos

Ne Jla
Tema ypoka Kontpoasnsie | IIpakTnueckue |
n/n Bcero u3
padoThI padoTbI
®u3nka — HayKa O PUPOJE.

1 HayuHble MeTO/1bI TO3HAHUS 1 0 0 04
OKPY’KaIoILEero Mupa 4
Pons 1 MecTO Qu3uKHU B

OPMHUPOBAHUHU COBPEMEHHOU

2 opHp! P 1 0 0 06
Hay4YHOU KapTHUHBI MUpa, B 4
MPaKTUYECKOU JESATEIbHOCTH JIIOIEH
MexaHuueckoe NBMKEHHUE.

3 OTHOCHUTENIBLHOCTh MEXaHUYECKOTO | 0 0 1
nerkeHus. [lepemenienne, CKOpoCTb, 4
YCKOpEeHHUE
PaBHoMepHOE IIPAMOIHHENHOE

4 pHO® 1p 1 0 0 13
NBIDKEHUE 4
PaBHOYCKOpEHHOE TIPSIMOIUHEITHOE

5 yerop P | 0 0 18
IBIDKEHHE

4
CBoOoaHoe majieHue. Y CKopeHue

6 1 0 0 20
CBOOOIHOTO ITaAECHUS 4

7 KpuBonuneriHoe IBMXEHHUE. 1 0 0
JIBroKeHue MaTepualbHOU TOUKH 110 25




OKPY>XKHOCTH

[Tpuaumn otHOcuTenpHOCTH [ amumnes.

8 HNuepumanbHble CUCTEMBI OTCUETA. 27
[Tepssiit 3akoH HproTOHA 4
Macca Tena. Cuna. [Ipunuun

9 cynepno3unuu cui. Bropoii 3akox 02
HproroHa 111 MarepuaibHOM TOUKH 4

10 Tperuii 3akoH HerotoHa nis 04
MaTepualbHbIX TOUEK 4
3aKOH BCEMUPHOTO TsaroteHus. Cuna

11 TspkecT. [lepBast kocmMuyeckas 09
CKOpOCTb 4

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1
Tena 4
Cuna tpenus. KoaddunmeHt tpenus.

13 Cuita conpoTUBJICHUS NIPU JIBHXKEHUHU 16
TeJa B )KUIKOCTH WJIN ra3e 4
[TocTynarenbHOE M BpanaTesbHOE

14 JBUKEHHE a0COIIOTHO TBEPAOIO Tela. 13
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus 4
paBHOBECHS TBEPIOTO TEIIA
NMnynsc MaTepyabHON TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. ”
Nmnynbe cuibl. 3aKOH COXpaHEHUS 4
HMMITyJibCa. PeakTUBHOE IBH)KEHHE

16 PaGoTa 1 MOIITHOCTH CHIIBI.




Kunernueckas sneprus

N 25
MaTtepuaibHOW Touku. Teopema 00 4
M3MEHEHUU KUHETUYECKOW YHEPTUU
[TorenmmansHas SHEPTHUsL.

[ToTenuuanbHas SHEPTUs YIPYTo

17 nehOpMUPOBAHHOMN TIPY>KUHBI. 06
[ToTenmanpHas YHEPTUS TeJla BOIU3U 4
MTOBEPXHOCTU 3EMIIH
[ToTeHnmanbHble U HETIOTEHIIUATILHBIE
cuibl. CBsI3b pabOTHI

13 HEMOTEHIUAIbHBIX CUJI C U3MEHEHHEM 08
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 4
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEpPruu
JlaGopatopHnas pabora
«MccnenoBanue cBsizu pabOTHI CUITHI C

19 W3MEHEHUEM MEXaHUYECKOW SHEPTUU 13
TeJla Ha MPUMEPE PACTAKECHUS 4
PE3UHOBOTO KIyTa»

KonrponbHas padora no Teme

20 «Kunemaruka. Jlunamuka. 3aKOHBI 15
COXPAHEHUS B MEXAHUKEY» 4
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-

21 KUHETUYECKON Teopuu. bpoyHOBCKOE 20
newxenne. uddysus 4
Xapakrep ABUKEHHUS U

” B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA. 2
Mopenu cTpoeHus ra3oB, KUIAKOCTEU 4

Y TBEPIBIX TEI




Macca monexyi. KonmngectBo

23 27
Bemiecta. [loctostHHas ABoraapo 4

24 3akoH JlanbToHa. ["a30BbIC 3aKOHBI 29

4

TemnnoBoe paBHOBecue. TemmepaTypa

25 u e€ usMmepenue. [llkana Temneparyp 04
enbcus 4

26 WUneanpueiii raz B MKT. OcHOBHOE 06
ypaBHeHue MKT 4
AOcomtoTHas TeMrepaTypa Kak Mepa

7 CpeaHel KUHETUYECKON YHEPTUr 1
JBUYKEHUSI MOJIEKYJI. Y paBHEHHUE 4
MeunneneeBa-Knanelipona
Jlaboparopnas pabota

)8 «HMccnenoBanue 3aBUCUMOCTH MEKIY 13
napaMeTpamMu COCTOSIHUS 4
pa3pekeHHOT 0 raza»

29 W3omporeccsl B uaeaqIbHOM raze u ux 13
rpadguvecKoe mpeacTaBiIeHNe 4

30 BuyTpennsist sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U 20
crocoObI e€ m3meHnenus. KomnuecTBo 4

TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEATIbHOTO




rasa

[TepBbIil 3aKOH TEPMOAMHAMUKHU U €TO

31 25
IIPUMEHEHHE K U30IIpoLeccaM 4

32 Bunel ternonepenaun 27

4
VY nenbHas TEIUIOEMKOCTD BEIIECTBA.

1 KonndecTBo TemioTs! npu 10
Teronepenave. AnuadaTHbIN 5
rporuecc
Heo6patumocTs nporeccoB B

34 npupoje. Bropoii 3akoH 15
TEPMOAVHAMUKH 5

35 [punnun neiicteus u KITJ{ rernosoit 17
MaIluHBI

5

36 [uxn Kapuo u ero KIIJ] 22

5
Okosiorn4yeckue npooIemMbl

37 P 24
TEIUIO3HEPTeTUKH i

18 Oo6o06maromuit ypok «MomnexkynsipHas 29
¢uzuka. OCHOBBI TEPMOJTUHAMUKI 5

39 Konrponbnas pabora no Teme
«MonexynspHas ¢puzuka. OCHOBBI 31




TEPMOJUHAMUKN»

[TapooOpazoBanue U KOHIACHCAITHSL.

40 05
Hcnapenue u kunenue 5
AOCOII0THAs M OTHOCUTEIbHAS

41 BJIAKHOCTh BO31lyxa. HachleHHbIi 07
nap 5
TBépnoe Teno. Kpucramimyeckue u
amopdHbIe Teaa. AHU3OTPOIHUS

42 CBOMCTB KpUCTAIUIOB. JKuakue 12
kpuctawuibl. COBpeMEHHbIE 5
MaTepuaibl
[1naBrneHne u KpUCTaIU3ALIHNS.

43 VY nenbHas TEIOTa IUIaBICHUS. 14
CyOmumarys 5

44 VYpaBHeHuUe TEII0BOTo OanaHca 19

5
DJIEKTpU3ALMS Tel. DICKTPUIECKHI

45 3apsii. JIBa BUIa SIEKTPUYECKHUX 21
3aps0B 5
[IpoBOAHMKY, TUANEKTPUKU U

46 MOJTYNPOBOJIHUKH. 3aKOH COXPAHEHUS 26
AIEKTPUYECKOTO 3apsiaa 5
B3aumopeiictBue 3apsioB. 3aKkoH

47 Kynona. ToyeuHslil 2JIeKTpUYECKUI 28
3apsij 5

48 Hanpsx€HHOCTB 3JIEKTPUYECKOrO




noJist. [lpuHnun cynepno3unuu

ANEKTPUYECKUX Tosel. JInnun 25
HANPSKEHHOCTH
PaGora cuit aeKTpocTaTu4ecKkoro

49 nois. [Torennuan. PasHocTh 07
MOTEHIINAIOB 5
HpOBOIIHI/IKI/I " JUDJICKTPUKU B

50 ANEKTPOCTATUYECKOM II0JIE. 12
JusnexTpudeckasi IPOHUIIAEMOCTD 5

51 OnektpoémkocTh. Konaencarop 14

5

DIIEKTPOEMKOCTH TJIOCKOTO

52 KOHJICHCATOpa. JHEPrus 3apsSKEHHOTO 19
KOHJIEHCaTopa 5

53 Jlaboparopnast pabota "U3mepenne )1
ANEKTPOEMKOCTH KOHIeHcaTopa" 5
[TpuHIMT NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAILHOTO

54 ammapara, CTpyHHOTO TpUHTEpA. 26
DJIEKTpOCTaTUYECKAas 3alUTa. 5
3a3eMIIeHre AIIEKTPONpUOOPOB
DJIEKTPUYECKUI TOK, YCIOBUS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.

55 Cuina Toka. Hanpsbxkenue. 28
Conpotunenue. 3akon Oma ist 5

ydacTKa Oerun




[TocnenoBarenpHOE, TApALIICIBLHOE,
CMEIIaHHOE COeIUHEHIE

56 npoBoTHUKOB. JIaboparopHas paboTa 0.5 09
«/3yueHne cMEmaHHOrO0 COeTMHEHUS 5
PE3UCTOPOBY

57 Pa6oTta u MOUTHOCTB ANIEKTPUIECKOTO 0 1
ToKa. 3akoH Jlxoynsa-Jlenma 5
3akoH OMa 11t TOJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe

58 3aMbIkaHue. JJaboparopHas pabora 0.5 16
«M3mepenne D/1C nctouyHnka Toka u 5
€ro BHyTPEHHETO COTPOTHUBIICHUS
DeKTpoHHAas MPOBOJIUMOCTh TBEPABIX
METaJUIOB. 3aBUCUMOCTb

59 0 18
COIIPOTHBIICHHS] METAJIIIOB OT 5
Temnepatypbl. CBepXIpoBOAUMOCTD

60 DNEKTpUUYECKUH TOK B BaKyyMe. 0 73
CBoiicTBa 2NIEKTPOHHBIX MTyYKOB 5
[TonmynpoBOIHUKY, UX COOCTBEHHAS U
nprMecHast TpoBoIUMOCcTh. CBONCTBA

61 0 25
p—n-mepexona. 5
[TomynpoBOTHUKOBBIE TPHUOOPHI
DNEeKTPUUECKUIl TOK B paCTBOPAX U

acriaBax 3JIEKTPOJIUTOB.

62 P P 0 30

DNeKTpOAUTUYECKAsT TUCCOIMALIUS. 5

OnexTponus




DJIEKTPUYECKUI TOK B razax.
CamocTosTeNbHBIN U

63 . 1 02

HECaMOCTOSITENIbHBIN pa3psi.
5

Mounnus. [Tnazma
DNeKTpUYECKue MpUOOPHI U

64 YCTpOICTBA U UX MPAKTUYECKOE ! 07
npuMmenenue. [IpaBuna TeXHuku 5
0e30MacHOCTH

65 O6o0maromuii ypok ! 14
«ONeKTpOIMHAMUKA» 5
KoHnTtponbhas padota mo teme
«Dnektpocrartuka. [locTosHHBII

66 3NeKTpuuecKuil Tok. Toku B | 16
pasnmuuHBIX cpeaax» /Beepoccuiickas 5
poBepoYHasi paboTa Mpu MPOBEICHUU
Ha OyMa)KHOM HOCHUTENe

67 PesepBHblil ypok. KonTposibHas 1 21
pabota o Teme "DieKTpoAuHAMHKA" 5

68 PesepBHbIil ypok. O000mammuil ypok 1 3
o remam 10 kiacca 5

OBIEE KOJIMYECTBO YACOB 110 68

[TPOTPAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka, 10 kmace/ Makumes ['.4., Byxosnes b.b., Corckuit H.H.; mon
penaxiueii [lapdentoeBoit H.A. Aknroneproe o6mecTBo «M3marenscTBo
«IIpocBenieHue»

» Guszuka. Monekymspras ¢pusuka. Tepmonunamuka, 10 kiace/ Msikuiies
I'.41., CunsikoB A.3., OO011eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODA»; Akumonepaoe obuiectBo «M3narensctBo «IIpocBemienner»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

3agaunuk. A.IL.PeimkeBud, 10- 11 knaccel, u3mparenbctBo poda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6morexa IJOK

http://school-collection.edu.ru/

https://wiki.soiro.ru/Po60TOTeXHUKA - METOJAMYECKHUE MaTepualibl



