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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIAHEro OOIero
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHUSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbXx B @I'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIIMY TpenoaBanus yueOHoro npeamera « Pusnka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuaromuxcs 10-11 kiaccoB mpu
oOyyeHnn uX (@u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METaIpeAMETHBIM pe3yJIbTaTaM 00y4YEeHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAYYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(bU3UKH Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUS Kypca (U3UKHU: JUMYHOCTHBIE, METamnpeIMETHBbIC, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no gpu3uke BKIIOYALT:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca GU3HKK Ha 6a30BOM YPOBHE,

B TOM YHCJIE€ TPEAMETHBIE PE3YJILTATHI IO T0JIaM 00YUYEHUS;

e coJiepKaHue yueOHoTo npeamera « Pu3nKa» mo rojgaM 00yueHHUs.

®du3nka Kak Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPObI, BBHICTyMas B
KauecTBE y4eOHOT0 MPeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]] B CHCTEMY
3HaHU 00  okpyxarmem wmupe. [lkonbHbld  Kypc  (u3MKH  —
CUCTEMOOOpa3yIoUMi Il  €CTECTBEHHO-HAYYHbIX Yy4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEU, Oumosiorueut, ¢dusmueckoil reorpadueil M acTpoOHOMUEH.
Hcnonp3oBaHne M aKTUBHOE TMpUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TOJIYYEHHUS] HOBBIX MaTEPHAJIOB C 33JJaHHBIMU
cBoiicTBaMH M Jpyrux. HM3yueHue UMK BHOCUT OCHOBHOM BKJAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaroumuxcsi, B
dbopMHpoBaHWEe YMEHUW MPUMEHSTh HAyYHBIH METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU YY€OHBIX HCCIIEJOBAaHUM.



B ocHOBY kypca ¢u3ukH 111 YPOBHS CpeaHEro oOmero oOpa3oBaHUS
MOJIOKEH Psifi UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW KypC SBISICTCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKUT MaTepUa 13 BCEX Pa3/ieloB (PU3MKH, BKITIOUAET KaK
BOIPOCHI KJIIACCUYECKOMU, TAK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUU C HEM Marepuasl Kypca (U3UKH
o0bequHEH BOKpYr du3nueckux Teopuil. Bemymmum B Kypce sBISeTCS
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE peanuzanus NpeanosiaraeT UCIOIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX TPUIIOKEHUM
U3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS DJIEMEHTOB
collepKaHMs, MOCBALIEHHBIX 3KOJOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHUKH M TEXHOJIOTHH, a TaKKe 00CYXIACHUS
npo0seM  palMoOHAILHOTO  TPUPOJOMNOJIB30BAHUS M IKOJOTHYECKOM
0€30MMacHOCTH.

CrepHEBBIMU dJIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus ABJIAIOTCA puznyueckue Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYpE NOCTPOEHUsI PU3NYECKON TEOPHUH, POk (yHAAMEHTAIBHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPUPOJE, TPaHUIAX
MPUMEHUMOCTH TEOPHM, NI ONUCAHHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUU U
IIPOIIECCOB).

CucteMHO-IesITeNbHOCTHBIN MOIX0/1 B Kypce (PU3UKU peain3yeTcsl Mpexie
BCErO 3a CYET OPraHU3ALMH IKCIIEPUMEHTAIBHON IE€ATEIbHOCTH 00yYarouXcsl.
st 6a3oBOTO ypOBHS Kypca (PH3MKM — OTO UCIHOJIb30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB H JabOpaTOpHBIX padoT,
KOTOpPBIC B Iporpamme no (pu3uke 00beAMHEHBI B OOIIHMI CITUCOK YYEHUYECKUX
IpakTUYeCKUX padboT. Boijenenre B ykazaHHOM NepeuHe J1JabopaTOpHbBIX padoT,
MPOBOAUMBIX JUIsI KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHUKAMU
00pa3oBaTENbHOTO MpoLEecca HMCXOAS M3 OCOOEHHOCTEW IJITAHUPOBAHUS H
ocHameHus: kabuwnera ¢usuku. Ilpum 3TOoM obecmeunBaeTcss OBJAJICHHE
00y4aroMMUCs YMEHUSAMH TPOBOJUTH KOCBEHHbIE U3MEPEHUS, UCCIIEI0BAHMS



3aBHCHUMOCTEH (U3NYECKUX BEJIMYMH M TOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIIOKEHHBIX TUITOTES.

bonblioe BHMMaHME yIEISETCS PELICHHUI0 Pacu€THBIX M KaueCTBEHHBIX
3anad. [Ipu aToM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO
3aJJaHHOM (PU3UYECKOMN MOJIETIBIO, TO3BOJISIIOIINE TPUMEHSATH H3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK U3 OJHOIO pasziesia Kypca, TaKk U HHTETpUpPYs 3HAHUS U3
pa3HbIX pa3zaenoB. [[1s1 KaueCTBEHHBIX 3a/lady MPUOPUTETOM SIBIISIOTCS 3a/laHus
Ha 00BSICHEHNE POTEKAaHUs (PU3NUYECKUX SABJICHUHN U MIPOLIECCOB B OKPYIKaAOIIEH
KU3HU, TpeOyromye BbIOOpa (PU3MUECKON MOAENU ISl CUTYallMM IPaKTHKO-
OpUEHTHPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECHEeYeHHI0 yuyeOHOro mpouecca 0a30Bblil ypoBEHb Kypca
(¢u3MKKM Ha YpPOBHE CpEeAHEro OO0IIero o0pa3oBaHUs [OJDKEH H3y4daThCsl B
YCIIOBHSIX TIPEIMETHOIO KaOMHEeTa (PU3HKU WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOMHEeTa TPEeAMETOB €CTECTBEHHO-HAy4yHOTO Iukia. B kabunere ¢usuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaToOpHOE OOOPYAOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B IMpOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHcTpaniuoHHoe obopynoBaHue ¢GOpMUPYETCST B COOTBETCTBUM C
MPUHIUMIIOM MHHHMAJIBbHOM JIOCTaTOYHOCTH M OOECIEUMBAET MOCTAHOBKY
NEPEUYUCIIEHHbIX B MpOrpaMMe MO (PU3UKE KIIOYEBBIX JIEMOHCTpALUNA s
UCCJIEIOBAHMSI U3Y4YaeMbIX SBICHMM M MPOLECCOB, SMIMUPHUUYECKUX H
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 0OOpyIOBaHWE IJIsI YYEHUUECKUX MPAKTUUECKUX padoT
(dopmupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcs. TeMaTH4ecKue KOMIUIEKTbI
1a60paTOPHOTO O00OPYNOBAaHUS JODKHBI OBITH TOCTPOSHBI HA KOMIUJICKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Jab0paTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PUZUKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e (opmHpoBaHHE MHTEpEca W CTPEMIICHHS OOYYalOUIMXCS K HAy4YHOMY
M3YYECHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOLIUM
SBJICHUSIM;

e (opMmHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa HU3YUCHHs
OCHOB CTPOEHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHY;



dbopmupoBaHre yMEHUN OOBSACHITH SIBJICHUS C HCHOJb30BaHUEM
(bu3HUeCcKNX 3HAHUHN M HAYIHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUEe MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH 1 TEXHOJIOTHA.

JloCTIOKEHHE THX TeNieil 00ecTieYnBaeTCsl peIICHUEM CIICAYIONINX 3a71a4 B
nporiecce U3ydeHust Kypca (PM3UKH Ha YPOBHE CPEIHEro O0IIEero 00pa3oBaHMs:

npuoOpeTeHre  CHUCTeMbl  3HaHUHW 00  o0mmux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUsAX, BKJIIOYAas  MEXaHHKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSATh TEOPETUYECKUE 3HAHUA A
OOBsACHEHUS] (PU3NYECKUX SIBIICHUW B TPUPOJAE U I TPUHSATHUS
NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HMU;

OCBOEHHE CIIOCOOOB pElICHUs] Pa3IMYHBIX 3a7a4 C SIBHO 3aJaHHOM
(u3nuecKo MOJENbI0, 3a4ad, MOJAPA3yMEBAIOIINX CAMOCTOSTEIBHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOW YCIOBUSM 3a]1auu;
NOHUMaHuEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB UM  TEXHOJIOTMYECKHX IMPOLECCOB, UX BIUAHHUS Ha
OKPYKAIOILYIO CPEAY;

OBJIaJICHUE METOJIAMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U TIPOBEICHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpEIECIICHHS] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

cO37aHue YCIOBUM JUIA pa3BUTHSA YMEHUU IIPOEKTHO-
HCCJIE0BATENILCKOM, TBOPUECKOU IESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 yacoB (2 4aca B HEJIEINIO).

[Ipennaraemsiii B mporpamMMe o (HU3MKE TepedeHb JadOpaTOpPHBIX U
NPAaKTHUECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENh JEaeT BBIOOP
NPOBEJCHHS JTa0OPAaTOPHBIX PAbOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

@dusnka — Hayka o npupoze. Hayunbele MeTObI MO3HAHUS OKPYXKAIOILIErO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MopnenupoBanue (pU3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duznuecKkue 3aKOHbI U TEOpUH. [ paHULIbI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
IIpyHLIMI COOTBETCTBUA.

Ponb 1 mecto ¢pusuku B popMUpPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHHUE MATEpUAIbHOW TOYKH, UX MPOEKUUU HA OCU CUCTEMbl KOOPAHMHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJMHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMeIICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOoaHOE TajieHne. Y CKOpeHHEe CBOOOTHOTO MaCHUSI.

KpuBonmuuennoe nBuxkeHue. JIBHKEHUME MATEPUAIBHOM TOYKH IO
OKPYKHOCTH C IIOCTOSSHHOM IO MOXYJIK0 CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactora oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0OTCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeoOpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.



[TaneHue Ten B BO3AYXE U B PA3pPEKECHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OPOIIEHHOTO MO YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHUSI.

Hanpagienne ckopocTu pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydeHne HepaBHOMEPHOTO IBH>KEHUS C LIEIBIO OMPEAEIEHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOMIEHUS MEXIY NyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJIEIOBATEIbHBIE PABHBIC IMPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenue aBMxKEHUS Tea, OPOMIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Iprammn  otHocuTensHOCcTH ['aymmnesa. llepBeii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa
JUI MaTepUajIbHOU TOUKU. Tpetnit 3aKkoH HproToHa /11 MaTepuaIbHbIX TOYEK.

3akoH BceMHupHOro TsAroreHus. Cuia Tskectd. IlepBas kKocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJbKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe tpenue. Cumna TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Koaddurment
TpeHusi. Cuia COpOTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU rase.

[ToctynarenbHOE U BpalllaTesibHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuuecKre YCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: MOIIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3axkoH HerotoHna.

N3mepenue cuit.

CroxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu ycKOpEeHHOM NOABEME U NTAJCHUH.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.



VYcioBus paBHOBECHs TBEPIOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBmxKeHUs: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINUX B MIPYKUHE U
PE3MHOBOM 00pasiie, oT ux aedopMaiiuu.

UccnenoBanne ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOLIETO OCh
BpAaLlCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 MexaHuKe

Nmnynbc MarepuanbHOM TOYKM (TeNla), CUCTEMbl MaTe€pUabHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA TeJla. 3AaKOH COXPAHEHWs HMMITYJIbCA.
PeakTuBHOE OBMKCHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepualbHON Touku. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[TorenunanbHas SHEprusl. [TorennumaneHas SHEprus YIIPYTO
nedopMupoBaHHOM TpyxkuHbL. [loTeHIManbHass SHeprus Tejla BOJIU3HU
MOBEPXHOCTHU 3E€MIIH.

[loTennuanpHple W HEMOTEHUHMANbHbIE  CUJbl.  CBsizb  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEIN.
3aKOH COXpPAaHEHUS MEXAHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4eCcKre yCTPOMCTBA U ITPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOTIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomuol

N3ydenune aGCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHI CHITBI C K3MEHEHUEM MEXaHUYECKON SHEPTUH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Pa3znen 3. MousiekyasipHasi pu3UKa U TEPMOJUHAMHUKA
Tema 1. Ocro6bl MONEKYAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUU U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBumxenue. Huddysus. Xapakrep IBUKEHUS U
B3aMMOJEHCTBUS 4acTUL BellecTBa. MoJenu CTpOEHUsl ra3oB, XKUIKOCTEW H



TBEPBIX TN U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mozeneil. Macca
u pazMepsl Mosekyil. KonudecTtBo BemectBa. [loctosiHHas ABoraapo.

TemnnoBoe paBHoBecue. Temmnepatypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mopens wupaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-
KMHETUYECKOW TEOpHUM HJEaTbHOIOo ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa
CpellHe KUHETUYECKOW PHEpPruM TEIJIOBOro JBMXKEHUs uactull raza. lllkana
temriepatyp KenbBuna. ['a3oBeie 3akoHBl. YpaBHeHHME MeHueneeBa—
Knanetipona. 3akon Jlansrona. M3omnpoiiecchl B H1€adbHOM Ta3€ C MOCTOSSHHBIM
KOJIMYECTBOM  BellecTBa. ['paduueckoe MpeacTaBiICHUE  HU3O0MPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OpTaHUYECKUX COETHMHEHHM.

OnbiThl 110 U HY3UN KUAKOCTEH U ra30B.

Mojiens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita lITepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICUCTBHUSL.

Mogens, WUTIOCTpUpYoIas Mpupoay AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

OnpeneneHne Macchl BO3/1yXa B KIACCHONW KOMHATe HA OCHOBE U3MEPEHUN
00bEMa KOMHATBHI, TaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAY  [apaMeTpaMd  COCTOSIHUS
pa3pexEeHHOro rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepMoanHaMuueckasi cuicteMa. BHyTpeHHsIs1 SJHEPTHS TEPMOAMHAMUYECKON
CUCTeMbl U cmocoObl €€ wu3MeHeHus. KomuuecTBo TemnioTsl U pabdora.
BHyTpeHHsIs 3HEpTrusi 0JJHOATOMHOTO MJEaNbHOrO raza. Buasl Temnonepenayu:
TEIJIONPOBOJHOCTh,  KOHBEKIHUSA, HW3JIy4eHHE. YJelbHas TEeII0EMKOCTh
BenecTBa. KoamuecTBo TEII0THl IpH TEIIonepeaaye.

[lonsTue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOAWHAMUKH.
[IpumeHneHne nepBoro 3aKkoHa TEPMOAMHAMUKH K m3omporneccam. I'padudeckas
UHTEpIpeTanus padoThl rasa.



BTtopoii 3akoH Tepmoaunamuku. HeoOpatumMocTh po1ieccoB B NpUPO/IE.

TeruioBple  mamuHbl.  [IpuHOMOBI  AEHCTBUA — TEIJIOBBIX — MAIIKH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MalMHaX. KoadduiMeHT mosie3Horo
nerctBua TeruioBod MamuHbl. [{ukn KapHo u ero xoadduiueHT mnoiae3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PabOThI: BBUIET
NMpoOKK W3 OYTBUIKU TOJ ACHCTBUEM CXaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHnenne  BHyTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  IpHU
TeIJIonepeaaye.

OnbIT Mo aaumabaTHOMY pacCHIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopgenun mapoBoil TypOWHBI, JBUTaTelii BHYTPEHHEro CropaHus,
PEaKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3zoBanue u koHAeHcalus. Micnapenue u kurneHue. AOGCOMIOTHAS U
OTHOCHUTEJIbHASA BJIAXHOCTh BO3AyXa. HachellleHHBIM map. YenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe tenmo. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpuCTaioB. JXunakue kpucramabl. COBpEMEHHBIE MaTECpPUAIIBI.
[1naBneHue u KpucTaJU3anus. Y nefapHas Teriora miasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TOJIyYEHUSI COBPEMEHHBIX MaTEPHAaIOB,
B TOM YHCJIE HAHOMAaTepUaIoOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTauioB.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOW BIAXKHOCTH BO3YyXa.



Paznen 4. JjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

DnexTpuzanus Tel. ODIEeKTpUYecKuid 3apsia. JIBa BHIA 3IEKTPUUECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U TOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToudeuHbI SIEKTpUYECKUN
3apsia. Dnexkrpudeckoe noiie. Hanpsok€HHOCTE anekTpudeckoro mois. [puHnun
CYNEPIIO3ULIHH JICKTPUUECKUX MOJEH. JIMHUN HANpsHKEHHOCTH SJIEKTPUYECKOTO
TTOJISL.

PaGora cun oanexrpocraruyeckoro mods. [lorennman. PasHocTh
IOTCHIMANIOB. [IpOBONHMKM W OUANEKTPUKA B IJIEKTPOCTATUYECKOM IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPTHs 3apsSKEHHOTO KOHJAEHCATOPA.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJIEHCATOp, KOTIMPOBAJIBHBIN anmapar, CTpPyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII I€UCTBUS SJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONIAIu
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKeHHOTO KOHAEH caTopa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCJOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKAa.
Hctounuku Toka. Cuina Toka. [IocTOSITHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJEIbHOE CONMPOTHBIICHUE BEIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTD
AIEKTPUYECKOTO TOKA.



DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE CONPOTHUBIICHHE UCTOYHUKA TOKA.
3akoH Oma [ TOJHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUS METAIIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciuiaBaXx dJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIIEKTPUUECKHM TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHHUecKue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIepMeETp,
BOJIBTMETpP, PEOCTAT, MCTOYHHMKM TOKA, 3JIEKTPOHArpeBaTesIbHbIE MNPHOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAKYYMHBIN
IUOJ1, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOJHUKOBBIN AUO/I, FaJIbBaHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS IMJIMHIPUYECKUX MPOBOAHUKOB OT JIJIMHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMmelaHHOE COEeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wu3mepeHue HieKTpoABMKyled cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS NPOBOAUMOCTD THOAA.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydenne cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 kacce oCyliecTBISETCS €
Y4ETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OHMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.



Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PaKT, TUIOTe3a, (hU3HUecKas BEIUYHHA, 3aKOH,
Teopus, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pellleHHWEe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napaboua, runepooia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU:
CUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI U UX MPOEKIUU Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHUE B )KUBOU Ipupoe, Auddysus, ocMoc,
TEMJI000MEH  JKMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEpPEAAaud, TEIIOBOE
PaBHOBECHE), IIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN
Y Ta30B, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJINTUYECKAS JUCCOLMALIMS,
raJibBaHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcus: mpeoOpa3oBaHUE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, MOAIIMITHUKH, HCHOJb30BAHHE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATENb BHYTPEHHETO
cropaHusi, napoBas TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHJULIHUOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, AIEKTPOCTATUYECKAsl 3aIUTA, 3a3€MIICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPHUHTEp, 3JIEKTPOHArpeBaTeIbHbIC
IprOOPHI, AIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAHUKA.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «Dusmka» Ha ypOBHE CPEIHErO OOIIEro
obOpa3zoBaHus (6a30BbIN YPOBEHB) JOJKHO O0ECIICUUTh JOCTUKEHUE CIASTYIOITUX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUS Yy4yeOHOoro mpenMera «Du3MKay
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS C(OPMUPOBAHHOW BHYTPEHHEH TO3UIUEH JUYHOCTH,
CHUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJULUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOILECTBa,



paclIMpeHre >KU3HEHHOTO OIbITa W OIbITa JIEITEJIBbHOCTH B MpOIEcce
peanu3alui OCHOBHBIX HAINpAaBJICHUN BOCHUTATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MTO3UITUH 00YJAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJICHa POCCUHUCKOTO OOIIEeCTBa;

OPUHATHE TPAJULHUOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JNEMOKPATHYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aMMOJICUCTBOBATH C  COLMAJIbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAQHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKON rpa)XXJaHCKON UJICHTUYHOCTH,
MaTpuOTU3MA;

LEHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CHMBOJAM, JTOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYyIIErO;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAas JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpeC K pa3nu4HbiM chepaM MmpodheCCHOHAIBHON JIeSITEIHbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pearn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TIJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U caMO0Opa30BaHUIO B 00J1aCTU
(bU3UKHN Ha POTSKEHUU BCEH JKU3HU;

6) 3K0JOrHYecKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYyJIbTYpPbhI, OCO3HAHUE TJIOOAIBHOTO
XapaKkTepa SKOJOTUUECKUX TIPOOIIeM;



IUIAHUPOBAHUE W OCYILIECTBICHUE JICMCTBUM B OKPYKAIOIIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHue ONbITa JEATEIBHOCTH SKOJOTUYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) HEeHHOCTH HAYYHOT0 MIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBIATh MPOCKTHYIO M  HUCCIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble J1ornueckue qeMCTBHUA:

CaMOCTOATENbHO  (POopMyIHpOBaTE H  aKTyaIM3UpOBaTh MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh TEH ISATEIBLHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU HX
JIOCTHKECHMS,

BBISIBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBACMbBIX
(U3HUECKUX SBICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHaJIbHBIX U HEMaTepHUaJIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB IEJISIM, OIICHUBATh PUCKHU MOCICACTBUM JICSITEITHHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B  YCJIOBHSAX peajgbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHSA;

pa3BUBaTh KPEATHBHOC MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOYCBHIMHU MOHATHIMU M METOJIAMHU
(du3nuecKoil HayKu;

BJIQJCTh  HaBBIKAMH  y4eOHO-HCCIICNOBATEILCKOW M IMPOCKTHOM
NEATCIBHOCTH B 00JacTH  (HU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TIOMCKY METOJIOB PelIeHUs 3a1a4 PU3UUECKOTO COJICPIKAHMS,
MPUMEHEHHUIO Pa3IUNIHBIX METOJIOB MTO3HAHNS,

BJIQJCTh BHUJIAMH JEATCILHOCTH II0 TOJYyYEHHUIO HOBOTO 3HAHHMS, €ro
WHTEPIpPETAINH, MPEeOOpPa30BaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYalUsX, B TOM YUCIIE NP CO3JaHIH YU€OHBIX IPOEKTOB B 001acTH (DU3UKH;



BBISIBIIATh TIPUYUHHO-CJICJACTBEHHBIC CBSI3M M aKTYaJU3MpPOBATH 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHHs, HaXOAUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA
CBOMX YTBEPKJICHHH, 3a/1aBaTh TapaMETPhbl K KPUTCPUHU PEIIICHHUS,

aHAJIM3UPOBaTh TIOJYYCHHBIC B XOJIC PCIICHHS 3aJa4ydl pPe3YJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHUEC B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIC 33aJadyd B 00pa30BaTCIBHOU
JEATEIBHOCTH, B TOM YHCIIC TIPH H3yUYCHUH (DH3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsM, OIICHUBATH MIPUOOPETEHHBINA OIIBIT,

YMETh TIEPEHOCHUTh 3HAHHWS MO (QU3NKE B TPAKTHYECKYIO 00JacTh
JKA3HEICITCILHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICH, MIpeJjIaraTh OpUTHHAJIBHBIC TTOX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIJICTh HABBIKAMU MOJTy4YeHUS HHGOPMAITUU (PU3NIECKOTO CONEepKAHUS U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIPHO OCYIICCTBIATH IOWCK, aHAJHU3,
CHUCTEMATHU3AINI0 U MHTEPHPETAIMI0O HHPOPMAITUU Pa3IUYHBIX BUI0B U (opM
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIb30BaTh Cpe/icTBa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3aIMOHHBIX
3a7a4 ¢ COOJIFoACHUEM TPeOOBAaHUM ASPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpCOCOSpPEe)KCHHS, TPABOBBIX M OTHYECKHX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEp)KaHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus WHOOpPMAIMU © I1EJEBOM  ayJauTOpWHU, BBIOWpas
ONTHMAJIBHYIO (POPMY MPECTABICHUS U BU3YaTU3aIIHH.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3UKA U BO BHEYPOYHOU
NEATEIHLHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CHUTyalldd © CMSAT4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJIL30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ WHIUBUIYATHHON
paboTHI;



BBIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHI C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIIIEKTUBA,

OPUHUMATh LEIM COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUA 0 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JICUCTBUIA,
pacupenensiaTb pojaud ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXJaTh PE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M KaKIOTO yYaCTHHKAa KOMAHJIBI B
oO1IMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKThI, OLICHUBATh WJAEH C IO3UIUU HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh ITO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh I03HABATEIbHYIO JEATENBHOCTh B 001aCTH
(U3MKM U acCTPOHOMHH, BBIBIATH HPOOJIEMBI, CTaBUTh U (HOPMYIUPOBAThH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH PEIICHUS PACYETHBIX M KaueCTBEHHBIX
3aja4, IJIaH BBIOJIHEHUS MPAKTUYECKOW paboThl € YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimmpsTh paMKi y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JienaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAULMU B 00JAaCTH
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHBINA U KyJIbTYPHBIN yPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYal[UsiIM, BHOCUTb KOPPEKTHUBBI B ACSTEIbHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JIeTh HAaBBIKAMHU TIO3HABATENLHOW pedrekcun Kak OCO3HaHUS
COBEpIIAaeMbIX JIEHCTBUN M MBICIUTEIBHBIX TPOIECCOB, WX PE3yIbTaTOB U
OCHOBAaHMUII;

HCIIOJIb30BaTh MPUEMBI peIeKCUH AJIs OLIEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

YMEThb OLICHWBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PELICHMs MO HUX
CHI)KEHUIO;



MPUHUMATh MOTHBBI W ApPTyYMEHTHI NPYTUX TMPU aHAJIU3E PE3yJIbTaTOB
NEeSTETbHOCTH;

IPUHUMATH ceOsl, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTHl JPYTUX MpPH aHaju3e pPe3yIbTaToOB
NEeSTETbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OMIMOKH.

B mporiecce 10CTHXEHUS TUIHOCTHBIX PE3YJIHTATOB OCBOSHUS MPOTPAMMBI
no (Qu3uke I YpPOBHA CpeaHero oOmiero oOpa3oBaHUsA Y OOyYaroIIUXCS

COBEPIICHCTBYETCS AYMOIIMOHATBHBIH WHTEIJICKT, MIPEIMOJIararO A
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHUsS,  BKJIIOYAIOIMIETO  CIHOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOMN
AMOITMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETyJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh aJaNnTUPOBATBCA K
AMOITMOHAIEHBIM H3MEHEHHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHUE K IOCTHXKCHUIO 1IeJIU
U yCIexXy, ONTUMU3M, HTHUIITUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOS U3 CBOUX
BO3MOXKHOCTEH;

OSMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHUE APYTUX, YIUTHIBATH €TI0 MPU OCYIICCTBICHUH OOIIEHUS, CHOCOOHOCTh
K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COIIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHONIEHUS C APYTHUMH JTIOAbMH, 3a00TUTHCS, MPOSBIIATh MHTEPEC U pa3periaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kiacce mpeIMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIbHOCTH JIKOJIEU;

YUUTBHIBaTh TPAaHULBI MPUMEHEHUS HM3YUYEHHBIX (PU3NYECKUX MOJIEIeH:
MaTepualibHasi TOYKa, MHEpIHalbHAs cHCTeMa OTCYETa, adCONIOTHO TBEPIOE
TEJI0, UACAJIbHBIN ra3, MOJEIU CTPOCHUS I'a30B, XKUIKOCTEH U TBEPIBIX TEI,
TOUYCUHBIN 3JIEKTPUUECKUNA 3aps]] IPU pelIeHUH (PU3NUECKHUX 3ajad;



pacrno3HaBaTh GU3UIECKUE IBJICHUS (TIPOIECCHI) M OOBICHSITH UX HA OCHOBE
3aKOHOB MEXaHHUKHU, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU CTPOCHUS BEILIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE MAaJIeHUE Tel, JIBHXKEHHE IO OKPY>KHOCTH, WHEpPIHS,
B3auMojeiicTBie Ten, AuQdys3us, OpOyHOBCKOE JBIKEHHE, CTPOCHUE
KUJIKOCTEM W TBEPABIX TeJ, HU3MEHEHHE oOO0ObEéMa Tel MNpU HarpeBaHUU
(oxnaxkJIeHnH), TEIUIOBOE paBHOBECUE, MCIIApEHUE, KOHJIEHCAIus, IJIaBJICHUE,
KpUCTaIA3aIMsl, KUTICHUE, BIAXKHOCTb BO3/1yXa, MOBBIIICHUE 1aBJICHUS T'a3a MU
€ro HarpeBaHuM B 3aKPBITOM COCY/JIE, CBSI3b MEXy MapaMeTpaMu COCTOSTHUS ra3a
B M30MpoIIecCcax, EKTPU3alMs T, B3aUMOICUCTBUE 3apsiI0B,;

OTMCBHIBATh MEXAHUUYECKOE JIBXKCHUE, UCTIONB3Ys (PU3MUYECKUE BEIUYMHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tejna, CHUia,
UMITYJIbC T€JIa, KHHETUYECKask SHEPTUsI, TOTCHITHATbHAs YPHEPTHUsl, MEXaHUUECKas
paboTa, MEXaHMYECKas MOIIHOCTb, MPU OMUCAHUU TMPABWIBHO TPaKTOBAaTh
(U3UYECKUIT CMBICT HMCIOJIb3YEMbIX BEIWYWH, WX O0O3HAUCHUS U CIUHUIIHI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU
BEITUYMHAMU;

ONMUCBHIBATh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBHIC SBJICHUS,
UCTIONB3YysS (U3UYECKHE BEJIWYWHBI: JIaBICHUE Ta3a, TeMIeparypa, CpeaHss
KUHETUYecKast SHEPrus Xa0TUYECKOTO JBU>KCHUS MOJIEKYI,
CpeAHEKBaJpaTUYHAsl CKOPOCTh MOJEKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JBUTATENS; TIPU ONMUCAHWUW TPABUIBHO TPAKTOBATh (PU3UYECKUA CMBICT
HCTIOJB3YEeMbIX BEJIUYUH, UX OOO3HAUYCHUS M €IUHUIIbI, HAXOIUTHb (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEJIMUMHY C IPYTUMU BEJIMYUHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJEKTPUYECKUE  CBOMCTBA  BEHIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ys] (PU3MUYECKHE BEITMYWHBI:
AIIEKTPUUECKUH 3apsiii, dJIEKTPUUECKOE T0JIe, HAPSHKEHHOCTD T0JIs1, TOTEHITHAT,
Pa3HOCTh TMOTEHIMAJIOB; MPU OMHCAHWU TMPABWIBHO TPAKTOBaTh (HU3WUYECKUI
CMBICTT HCIOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS U CJAUHUIIBI; YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEITUYMHAMU;

aHaJM3UPOBaTh (U3UYECKUE MPOIECCHI U SIBJICHUS, UCTIOIB3Ys (pu3znueckue
3aKOHBI U TPUHITUIIBL: 3aKOH BceMupHoro Tsirotenus, |, Il u l1l 3axons HeroToHa,
3aKOH COXPaHEHUsS MEXAaHWYECKOM JHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLNIN CYNEPIO3UIMU CUJl, TPUHIUII PABHONPABUS WHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, ra30BbIC
3aKOHBI, CBSI3b CPEJIHEN KUHETUYECKON SHEPTUM TEINIOBOTO JBUXKEHUS MOJIEKYJI



c aOCOJIIOTHOM TeMmIlepaTypoil, MEpBbIA 3aKOH TEPMOJAUHAMUKHU, 3aKOH
COXpaHEHUsl JIIEKTPUYECKOro 3apsna, 3akoH KymoHa, mpu 3TOM pa3nuyarhb
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BHIPAKEHHUE U YCIIOBUS
(rpaHuIbl, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHUUIIBI JIEUCTBHS MAIlMH, HOpHOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS UX 0€30MIaCHOTO UCIIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJBb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM, MPU ITOM
dbopmynupoBath MpodiieMy/3ajady W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IPEIJIOKEHHOIO O0OpYAOBAaHMS, NPOBOJUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYMH,
IIpU 3TOM BBIOMpPATh ONTUMAJbHBIA CHOCOO HM3MEPEHUS M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHU;

UCCIENIOBATh 3aBUCUMOCTH MEXAY (PU3MUYECKUMHU BEJIUYMHAMU C
UCIIOJIB30BAaHUEM MPSMBIX U3MEPEHUM, IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(uKcHupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B
BUJI€ TaOJIUL U TpaUKOB, A€JIaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEI0BAHMS;

coOJIr01aTh MpaBuia 0€300aCHOr0 TPY/la IPHU MPOBEICHUH UCCIIEI0BAHNIM B
pamMKax y4yeOHOIro SKCIEPUMEHTa, y4eOHO-MCCIEI0BAaTENbCKOW M MPOEKTHOU
JESITEIbHOCTU C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U Ja0OPaTOPHOTO
000pyIOBaHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJEINbIO,
UCIIONB3ysl (PM3UYECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3alaui BBIOMPATh (PU3UYECKYIO MOJEJNb, BBLACIATh (PU3MUECKUE BEIMYMHBI U
(dopMyIbl, HEOOXOAUMBIE ISl €€ pPElIeHHUs, MPOBOIUTH Pacu€Thl U OILICHUBATh
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUYECKOMN BEITMUMHBI;

pemarb KaueCTBEHHbIE 3a/1avyu: BBICTPAUBaTh JIOTUYECKH
HEMPOTHUBOPEUMBYIO LIETIOUYKY PACCYXKIEHUN C OMOPON HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHUS;

UCIIONIb30BaTh  NPU  pEIIeHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UH(OPMAIIMOHHBIE ~ TEXHOJOTMHM Il  TIOMCKAa, CTPYKTYPUPOBAHUS,
UHTEpNpETallud W  TNPEJCTaBlIeHUs y4eOHOM H  Hay4YHO-TIOMYJISIPHON
uHbOpMallMK, TOJYYEHHOW W3 PA3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIydaeMyto HH(OpMALHIO;



MPUBOAMTH MPUMEPHI BKIIAZa POCCHUCKHX M 3apYOCIKHBIX YIEHBIX -(DH3UKOB
B pa3BUTHE HAayKH, OOBSICHCHHE MPOIIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHIA;

MCIIONIb30BAaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCETHEBHOM JKU3HU
11 obecrniedeHus: 0€30MacHOCTH MPHU 00pallleHnu ¢ MPUOOpaMH U TEXHUYECKUMU
YCTPOUCTBAMH, JUISI COXPAHEHHUS 3/I0POBBS U COOTIOIEHUS HOPM IKOJIOTHYECKOTO
TIOBE/ICHUSI B OKPYXKAIOIIEH Cpeie;

paboTaTh B TpyIMIE C BBITOJHCHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IIIAHUPOBaTh Pa0OTy TPYIIIbL, PAIMOHATBHO PACHpPEACIsATh OOSI3aHHOCTH U
IUTAHUPOBATh  JIEATENLHOCTh B  HECTAHAAPTHBIX CHUTYAIlWsIX, aJIeKBaTHO
OLICHMBATh BKJIQJ, K&XJIOTO W3 YYaCTHUKOB TPYIIBI B  PCHICHHE
paccMaTpruBaeMoii poOIEMBI.
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NEATEeIbHOCTH
oAen
Mexanundeckoe
JIBIOKCHUE.
OTHOCUTENBHO
bubnuortexa
CTh Ok
3 MEXaHUYECKOT 1 !

s https://m.edsoo.ru/
© ABIDKCHILL ff0c3508
Ilepemenienue,

CKOPOCTb,
YCKOpEHHUE
bubnuoreka
PaBHOMepHOE
. HOK
4 MIPSIMOJIMHENHO 1
— https://m.edsoo.ru/

HU
© ABIDK £0c3620
PaBHOyCKOpEH bubnuotexa

5 1
HOE HOK



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

MIPSMOJIMHEMHO
€ IBHOKCHUE

https://m.edsoo.ru/
ff0c372e

CBoOomHOEe
MmajcHHueE. LBIHO6£HOTGKa
° 2;?;5;:::0 https://m.edsoo.ru/
ff0c39cc
MaJICHUS
Kpuonuneitn
0€ JIBUJKEHHE. bubnuorexa
; JBuxenue LIOK
MaTepHaIbHOU https://m.edsoo.ru/
TOYKH II0 ffOc3ada
OKPY>KHOCTH
ITpuHIMT
OTHOCHUTEIBHO
cru ['anmmest. bubnuoreka
8 NuepunanbHbl LIOK
€ CUCTEMBI https://m.edsoo.ru/
oTCcUeTa. ffOc3be8
[TepBbrlii 3ak0H
Hrrotona
Macca tena.
Cuna.
[TpuHIMDI
CyTeprosHIIH bubnuorteka
9 cwi1. Bropoit HOK
3AKOH https://m.edsoo.ru/
ffOc3be8
HrroTona niyis
MaTepHalIbHOU
TOYKH
Tpernii 3aKkoH bubnmnoreka
10 Herorona nis IIOK
MaTepUAIbHBIX https://m.edsoo.ru/
TOYEK ffOc3be8
3aKkoH
BCEMHUPHOIO
S— bubmmoreka
11 Cuna TsHKecTH. HOK

[IepBas
KOCMHYECKast
CKOPOCTh

https://m.edsoo.ru/
ff0c3d00
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Cura bubnuoreka
12 YOPYroCTH. LHOK
3axoH ['yka. https://m.edsoo.ru/
Bec Tena ff0c3el8
Cuna tpeHus.
Koadduument
Tpenus. Cuiia
Bbubianoreka
COMPOTHUBIICHU
LHOK
13 s TIpU
BUDKCHII https://m.edsoo.ru/
A ff0C376
Tela B
SKUJIKOCTH WIIH
rase
[Tocrynarensn
oeH
BpamaTeIbHOE
NIBUKEHUE
Bubnuoreka
a0COJIIOTHO OK
14 TBEPIOTO TeENA. 1
MOMGHT CHIILL https://m.edsoo.ru/
bl ffOc41a6
IIimedo cuibl.
YciaoBus
paBHOBECHS
TBEPAOIO TeNa
Nmnynse
MaTepHalIbHOU
TOYKH,
CHUCTEMBI
MaTepUaJIbHBIX bubnmmoreka
15 TOYEK. HOK
Nmnynbc https://m.edsoo.ru/
CHUJIBL. 3aKOH ff0c43d6
COXpaHEHUs
HMITYJTbCA.
PeaktusHoe
NIBIOKEHHE
PabGora u
MOIIHOCTD
Bubianoreka
CHJIBL. OK
16 Kunetnueckas 1
HEDIHs https://m.edsoo.ru/
oHep ~ £f0c4502
MaTepuanbHOM

TOYKH.
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Teopema 06
W3MEHCHUU
KUHETUYECKOW
SHEPTUU

17

18

IloTenumanbpHa
sl SHEPrHUsl.
IloTenumanpHa
sl SHEPT U
ynpyro
nehopMUpPOBaH
HOW MPYKUHBI.
IloTrennuansHa
sl SQHEPTUsl TeJa
BOJIH3HU
MMOBEPXHOCTHU
3emim

IloTeHmansu
ple U
HEMOTEeHIAIb
HBIC CHIIBI.
CBs13b pabOTHI
HEITOTCHIATb
HBIX CHUII C
U3MEHEHHEM
MEXaHUUYEeCKOM
JSHEpPruu
CHCTEMEI TEII.
3aKkoH
COXpaHEHUS
MeXaHUIEeCKOH
JSHEpPruu

Bubmnnoreka
1HOK
https://m.edsoo.ru/
ffOc461a

bubnuoreka
HOK
https://m.edsoo.ru/
ffOc478c

19

Jlaboparopnast
paborta
«HccnenoBanun
€ CBsI3U
paboThI CUITBI C
U3MEHEHUEM
MEXaHUYECKOU
SHEPTUHU Tela
Ha TIpuMepe
pacTsHKEHUS
PE3UHOBOTO
KTyTa»
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KoHnTponbHas
pabota mo
TeMe
«KunemaTuka.
Jnnamuka.
3aKOHBI
COXpaHEHUS B
MEXaHUKE»

OcCHOBHEBIE
MOJIOKEHUS
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPHH.
BbpoynoBckoe
JIBIKEHHE.

Auddysus

Xapakrep
JIBYOKCHUS U
B3aHMOJICHCTB
W 9aCTHI]
BCIIIECTBA.
Monenu
CTPOECHUSA
rasos,
JKUAKOCTEHN U
TBEPABIX TEI

Macca
MOJIEKYIL.
KommuectBo
BEIIECTBA.
ITocTossHaas
ABorazipo

TenoBoe
paBHOBECHE.
Temneparypa
u eé
U3MEpEHHUE.
Illxana
TeMneparyp
Henscus

Bbubmnoreka
1HOK
https://m.edsoo.ru/
ffOc4b74

Bubmnoreka
1HOK
https://m.edsoo.ru/
ffOc4dc2

25

Wneanpubri
ra3 8 MKT.
OcHOBHOE

bubmmoreka
HOK
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ypaBHEHUE
MKT

AOconroTHas
TeMmmeparypa
Kak Mepa
cpeaHen
KHHETHYECKOM
SHEPTUU
JIBIKCHUS
MOJIEKYJI.
VYpaBHenue
MenneneeBa-
Knaneiipona

3akoH
JlanpTOHA.
I'azoBbIC
3aKOHBI

JlaGopaTopHnas
paborta
«Hccnenosanu
€ 3aBUCUMOCTH
MEXIY
rapameTpamu
COCTOSIHUS
Pa3peKEHHOTO
rasa

https://m.edsoo.ru/
ffOc4fde

Bbubnuoreka
LHOK
https://m.edsoo.ru/
ffOoc511e

29

N3onporeccer
B UaC€aJIbHOM
ra3c u ux
rpaduueckoe
MIpe/ICTaBICHU
e

bubnnoreka
1HOK
https://m.edsoo.ru/
ffOc570e

30

BryTtpennss
SHEPTH
TePMOANHAMUY
€CKOM
CHCTEMEI U
CITIOCOOBI €€
M3MCHCHHUS.
KomnuectBo
TEIJIOTEI U
pabora.
BryTtpennss

bubnunoreka
HOK
https://m.edsoo.ru/
ff0c5952
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SHEprus

0JIHOATOMHOTI'O
UeaIbHOr0
rasa
Bubnuoreka
Bunnr
1HOK
31 TerIonepenay
https://m.edsoo.ru/
" ff0c5¢36
VnenpHas
TEINIOEMKOCTD
BEIIECTBA.
Bbubinnoreka
KonnuectBo 1IOK
32 TEIUIOTHI IIPU
P https://m.edsoo.ru/
TerIonepenay f0c5C36
e.
A nnabaTHBIA
poriecc
[TepBblii 3aK0H
Bubnuoreka
TEPMOJTMHAMUK OK
33 U U €ro !
S — https://m.edsoo.ru/
P ffOc5efc
H30IpoIieccam
HeoOpatumoct
b [IPOLIECCOB B bubnmnoreka
34 IIPUPOJE. HOK
Bropoii 3akoH https://m.edsoo.ru/
TEPMOJIMHAMUK ff0c6230
"
[TpuHIMDI
. bubmnoreka
IEUCTBUS U OK
35 KIII 1
. https://m.edsoo.ru/
TeTIoBon ff0c600a
MAaIlIHEI
36 [Mukn Kapno n
ero KIIJ{
OKOJIOTMYECKU
37 € TIPOOIeMBI
TETUIODHEPTETH
KA
O06o0maronmii
38 o bubnnoreka
K

«MonexkynspH
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ast pusuka. https://m.edsoo.ru/
OCHOBBI ff0c6938
TEPMOTUHAMUK
u»
KoHntposbHas
pabota mo
TeMe bubnuoreka
39 «MoutekynsipH HOK
as (pusuka. https://m.edsoo.ru/
OCHOBBI ff0c6a50
TEPMOTMHAMUK
u»
[Tapoobpa3zosa
e 1 bubnuoreka
40 KOHJIeHCALIS. HOK
Vicnapenye n https://m.edsoo.ru/
ff0c63b6
KHUIICHHE
AOcooTHAs U
OTHOCHUTEIIbHA bubnnorexa
a1 s1 BIaXXHOCTh 1HOK
BO3/1yXa. https://m.edsoo.ru/
Hacpimennsri ff0c64d8
nap
TBépnoe Teno.
Kpucrannuuec
KHE U
amop(dHbIe
Tena. bubnuoreka
4 AHM30TpOTIHUS HOK
CBOMCTB https://m.edsoo.ru/
KPUCTAJIJIOB. ff0c65f0
Kugkue
KPHUCTAILJIBL.
CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
KpHUCTaJLTU3aI] bubmmoreka
43 us. Y aeabHas IHOK
TEMJI0Ta https://m.edsoo.ru/
MJIaBJICHUS. ff0c6708

CyOmmmariust
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Bubianoreka

VYpaBHenue
44 TEILUIOBOTO HOK
Saanca https://m.edsoo.ru/
ff0c6820
DnekTpusanus
TEJl.
DNeKTpUUECKH Eﬂofsinmem
45 :;;f 1. llea https://m.edsoo.ru/
ffOc6bcc
AIEKTPUICCKU
X 3apsI0B
[IpoBoaHUKMH,
TUDJICKTPUKU U
HOAYIPOBOIHH Bubianoreka
46 K. 3aKOH HOK
coxpaters https://m.edsoo.ru/
ffOc6bcc
AIEKTPUICCKOT
0 3apsaa
Bsaunmoneiicts
ue 3apsI0B. bubnmoreka
47 3axoH KynoHna. HOK
ToueuHbli https://m.edsoo.ru/
BJIEKTPUYECKH ffOcbecesd
W 3apsig
Hamnpsxénnoc
Th
AIEKTPUUYECKOT
O TIOJIA.
Tpummmn Bbubnuoreka
48 CYIIePTIO3UITHH HOK
https://m.edsoo.ru/
3neKTp1v/Iqec1<H £F0C6df2
X TIOJIEH.
JInaun
HaIpPSHKEHHOCT
u
Pa6ora cun
3IEKTPOCTATUY bubmmoreka
49 €CKOTI'0 IOJIA. HOK
IToTenumann. https://m.edsoo.ru/
PasznocTth ff0c6f00
MTOTCHITHAJIOB
50 [IpoBoaHMKY U Bubnuoreka
JTUDJIEKTPUKHU B HOK
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JJIEKTPOCTATHY
€CKOM II0JIE.
Jlusnexrpuuec
Kast
IIPOHULIAEMOCT
b

https://m.edsoo.ru/
ff0c7018

o1

DIIEKTPOEMKOC
Tb.
Konpnencarop

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0c7126

52

DNeKTpoEMKOC
Th TIJIOCKOTO
KOHJIEHCATOPA.
DHeprus
3apsHKEHHOTO
KOHJICHCATOpa

bubnnoreka
1HOK
https://m.edsoo.ru/
ffOc72c0
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54

55

JlaGopaTopHnas
pabora
"U3mepenue
3IIEKTPOEMKOC
™
KOHJieHcaTopa"
[TpunIMI
JEUCTBUS U
IIPUMEHEHNE
KOHJIEHCATOPO
B,
KOIUPOBAJILHO
ro anmnapara,
CTPYHHOTO
MIpUHTEpA.
OnexTpocTaTv
qyecKas
3aluTa.
3a3emileHne
AJIEKTPOIPUOO
poB
DNEeKTpUUECKH
U TOK, yCIIOBUS
ero
CYLIECTBOBAHU
s1.
[TocTrosHHBII
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Tok. Cuna
TOKA.
Hanpsixenue.
ConpoTtuBieHu
e. 3akon Oma
JUISl y4acTKa
Lenu

ITocnenosaren
BHOE,
napaiesIbHOe,
CMELIaHHOE
COeIMHEHUE
IIPOBOJHUKOB.
JlaGopaTopnas
pabora
«3yueHue
CMEILIaHHOT O
COEIMHEHUS
PE3UCTOPOBY

0.5

Bubmnoreka
1HOK
https://m.edsoo.ru/
ffOc74f0

57

PabGora u
MOIIIHOCTE
BJIEKTPUYECKOT
0 TOKa. 3aKOH
Jxoyns-
Jlenna

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0c7838

58

59

3akon Oma
JUISL IOJTHOM
(3aMKHYTOM)
NEKTPUYECKO
U LIenH.
Kopotkoe
3aMbIKaHUe.
Jlaboparopnast
paborta
«13mepenne
SAC
HCTOYHUKA
TOKa U €T0
BHYTPEHHETO
COIIPOTUBIIEHU
S

OneKTpoHHas
MIPOBOJIUMOCTh

0.5

bubmnnoreka
1HOK
https://m.edsoo.ru/
ffOc7ae0
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61

TBEPABIX
MCTAJIJIOB.
3aBUCHMOCTD
CONPOTUBJICHU
s1 METAJIJIOB OT
TeMIepaTyphl.
CaepxmpoBoau
MOCTb
DIIEKTPUUYECKU
H TOK B
BaKyyMme.
CsoiicTBa
AIEKTPOHHBIX
My4KOB
[TonynpoBoan
HKH, UX
COOCTBEHHAA U
MpUMecHas
MIPOBOIUMOCTD
. CBoiicTBa p—
N-repexoa.
[TonynpoBoan
HKOBBIC
npubopsI

bubnuoreka
1HOK
https://m.edsoo.ru/
ffOc84ae
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63

DNeKTpUYECKU
Y TOK B
pacTBopax u
pacriaBax
3JIEKTPOJIUTOB.
ONEeKTpOIUTHY
ecKast
JICCOTIHAITHSI.
DNeKTpon3

DNEeKTpUUECKH
M TOK B rasax.
CamocTosTelb
HBIA 1
HECaMOCTOSTEN
BHBIN pa3ps.
Momaus.
IIma3ma

bubnuoreka
HOK
https://m.edsoo.ru/
ffOc82ba

Bbubnnoreka
1HOK
https://m.edsoo.ru/
ffOc84ae

64

DNeKTpUYECKH
€ pudopsl U

bubmmoreka
HOK
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YCTPOWCTBA U

https://m.edsoo.ru/
ffOc86fc

ux
MPAKTUYECKOE
MIpUMEHEHHE.
[IpaBuna
TEXHUKU
0€30I1aCHOCTH
O06006aroImi Bbubnuoreka
YPOK HOK
65 1
«INEKTpOoIuHA https://m.edsoo.ru/
MHKa) ff0c88be
KoHntposbHas
pabota 1o
TEME
«IneKTpocTar Bubnuoreka
66 HKa. ) 1 HOK
TTocTosHHEBINI https://m.edsoo.ru/
3JIEKTPUYECKH ffOc8a8a
¥ Tok. Toku B
Pa3IUYHBIX
cpenax»
Pe3epBHbIi
OK.
P Bbubnuoreka
KonTposbnas 110K
67 §) 1
paboTa 1o https://m.edsoo.ru/
Teme ff0c8c56
"OnexTpoauHa
muka"
Pe3epBHbIit
Bbubnuoreka
YPOK. 110K
68 00600 7| 1
ODIHAOTIHH https://m.edsoo.ru/
YPOK I10 TEMaM F0C86e
10 kmacca
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



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

		2024-06-01T11:46:54+0400
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "САМАРСКИЙ МЕДИКО-ТЕХНИЧЕСКИЙ ЛИЦЕЙ" ГОРОДСКОГО ОКРУГА САМАРА




