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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOILEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOXKEHUN M TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeacraBieHHbix B OI'OC
COO, a Takxke c¢ yuérom denepanbHOll padodeld MporpaMMbl BOCTIHTAHHS H
KOHIIENIIMK TpernoaaBaHus ydyeOHoro mpenmera «Pusnka» B 00pa30BaTEIbHbBIX
OpraHu3aIuaX Poccutickon Oenepanuu, pean3yIoIMnX OCHOBHBIE
o0Opa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mnporpamMmbl 10 (U3MKE HAmpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpu
o0yuyeHuu ux ¢u3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METAlpeJIMETHBIM pe3yJbTaTaM
oOyueHus, a TaK)K€ YUYMTHIBAET HEOOXOJUMOCTb peaTu3alUl MEXKIPEIMETHBIX
CBsA3€ll (PU3UKM C €CTEeCTBEHHO-HAYyYHbIMU Y4YeOHBIMH TMpeaMmeTamu. B Heit
ONPEIENSIIOTCS OCHOBHBIE LIETU M3Yy4YeHHs] (PM3MKU HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3HKHU: JTUUYHOCTHBIE,
MeTarnpeIMeTHbIE, IPEeIMETHbIE (Ha 0230BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

® [UJIaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE ITPEIMETHBIE PE3YJIBTATHI 110 roJIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeamMera «Ou3rka» 1o rogam oOy4eHHus.

dusuka Kak Hayka O HamOosee OOUIMX 3aKOHaX NPUPOJIbl, BBICTyHas B
KauecTBe y4eOHOro mpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromeM mupe. [lIkonbHbIA Kype pU3NKH — CHCTEMOOOPa3yOIIHA
JJIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOLECCOB U SBJICHUM, H3ydaeMbIX XHMMEW, OuoyIoTrHeH,
¢uzuyeckorr reorpaduerd u acTpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUUM  ONpelNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4eHMsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOWCTBAMM W JPYTHX.
N3yyenue (PuU3MKM BHOCUT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcsa, B (OPMUPOBAHHE YMEHUN NPUMEHSThH
HAYYHBI METOJI TO3HAHMSI IPU BBIOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUM.

B ocHoBy Kkypca ¢(u3uku a8 YpOBHsSI CpenHero oOmiero oo0pa3oBaHUS
MOJIOKEH pAl UACH, KOTOpble MOXXHO paccMaTpuBaThb Kak TMPUHLUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (opmupoBaHHEe HHTEpPECa M CTPEMJICHHS OOYYaIOIIUXCS K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HWHTEJUICKTYaJIbHBIX M TBOPUYECKHX
CITOCOOHOCTEH;

® pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMupoBaHUe
HCCJICI0BATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3ysibTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopmupoBaHHe yMEHUH OOBSACHATH SBICHUS C HCIOJb30BAHHEM
(bU3UYeCcKUX 3HAHUH M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHHE MPEACTABICHUN O poiid (DU3UKH IJIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHnre ATUX 1enel 00ecreunBaeTcsl pelieHueM CIIeAyIomnX 3a1a4 B

nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeITHEro o0Iero oopa3oBaHus:



e npuoOpeTeHue CUCTEMBbl  3HaHHUU 00 obmux  usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSX, BKJTIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3WKY, DJIEKTPOJWHAMUKY, KBAHTOBYIO (U3UKY W
AJIIEMEHTHI acTPOPHU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHATh TEOPETHUYECKUE 3HAHUA IS
OOBbsSCHEHUs (PUBMYECKUX SBJICHUM B TIPUPOAEC U I TNPUHATHUS
IIPAKTUYECKUX PEIICHUM B IOBCETHEBHOM KU3HU;

® OCBOCHHME CIOCOOOB pEHIEHUS PA3NIMYHBIX 3aJad C SBHO 3aJaHHOU
¢u3nueckoil MOAENbI0, 3aJay, MOAPA3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3nanue GU3NIECKOW MOJCIH, aJIeKBATHON yCIIOBUSM 33a/1a4H;

e TmoHUMaHWE (U3MYECKUX OCHOB U TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

® OBJIQJICHUE METOJIaMH CAMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu uHPOpMaIuu,
OIPEENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO Pe3yJIbTaTa;

® CO3JaHUE YCIIOBUM ISl Pa3BUTHUS YMEHUU MPOEKTHO-HCCIEN0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenune ¢usuku (6a30BbIi YpOBEHb) Ha ypPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoauTcs B 10 kitacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamMme no (Qu3MKe TMepeyeHb JTa0OpaTOPHBIX W

MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JellaeT BHIOOP
NPOBENICHUS JIa0OPAaTOPHBIX PAOOT W OMNBITOB C Y4YETOM WHIUBUIYAIbHBIX
0COOCHHOCTEM 00yJaroluXCs.



COIAEPKXAHUE OBYUYEHUA
10 KUIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupone. Hayunesle mMeToapl MO3HAHUSA OKPYIKAOILIETO
Mupa. Ponb OSKCriepuMeHTa M TEOpUM B IMPOLECCE MO3HAHUS IPUPOIBL.
DOKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBIEHUW W TpolreccoB. HaydHble THUMIOTE3HI.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Qpu3nku B GOPMHUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBbIE H3MEPUTENbHbIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cuctema otcué€ra. TpaekTopus.

[lepemernienune, cKoOpocTh (CpemHsisl CKOPOCTb, MTHOBEHHAasi CKOPOCTH) H
YCKOpEHHE MaTepuajibHOM TOUYKH, UX MPOEKIIMM Ha OCH CHCTEMBI KOOpJWHAT.
CiioxxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U [EpEMEIICHUs
MaTepuasbHONU TOYKU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitnoe  nBwxkeHue. JIBUkE€HME  MaTepUaIbHOM  TOYKH IO
OKPY>KHOCTH C ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. LlenTpocTpemMuTeIbHOE YCKOPEHUE.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: CHUIAOMETP,
JIBUKEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE MTEpeayn.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHMUSL.

[IpeoOpa3zoBaHue TBUKEHUI C UCTIOJIB30BAHUEM TTPOCTHIX MEXAHU3MOB.

[TaneHne Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.



HaGmronenne naBmwkeHUs Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagnenune ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

HUccnenoBanne COOTHOUIEHHS MEXAY NYTSAMH, MPOUICHHBIMU TEJIOM 3a
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yuenne aBuxeHus Teia, OpoIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmmnes. IlepBeii  3akoH  HeroToHa.
NueprmanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
JUISl MATEPUATIbHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTepraibHbBIX TOUEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOIBKEHHUS U cujia TpeHus nokos. KoadduumeHt tpeHus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH WU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOIO TENA.

MOMEHT Cuilbl OTHOCUTENIBHO OcH BpaumieHus. l[lnedo cunbl. YcioBus
paBHOBECUS TBEPJIOTO TEIA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHME: MOAIIMITHUKH,
JBH>)KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne UHEPLIH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOpMaliui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecCUs TBEPAOTO Tesa. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul



N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTA CWJI YIIPYTOCTH, BO3HHMKAKOIINX B IMPYXUHE U
pe3ruHOBOM 00pa3Iie, oT ux aedopMariu.

UccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJa, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKkonvl coxpanenus 6 mMexanuke

Nmnynbc MarepuanbHOM TOUYKHM (Te€na), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbc cuibl U M3MEHEHHME MMITyJIbCa Tejld. 3aKOH COXPAHEHHUS HMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

PabGora cyibl. MOIITHOCTE CHJIBI.

Kunernueckass sHeprusi MarepualbHOW TOUkM. Teopema 00 HU3MEHEHHH
KUHETHUYECKOU YHEPTUU.

[TorennuanbHas DHEPrus. [TorennumanbHas SHEprus YIIPYyTO
nebopMUpoBaHHON  mpykuHbl. [loTeHIManbHas  SHEprus Teila  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loTeHnmanbHple M HENOTEHUHMANbHblE  CcuWibl.  CBsA3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHWYECKOW DJHEPIMU CUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: BOJAOMET, KOIED,
MPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexona MOTEHIMANIBHON YHEPTUHA B KHHETHYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3yuyenue abCOIIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsA3u paOOTHI CHUJIbI C U3MEHEHHUEM MEXaHUYECKON SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS! PE3UHOBOTO KTy Ta.

Pasznen 3. MosekyasipHas (pu3uKka 1 TEPMOAUHAMHMKA
Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS 4YacTUI[ BellecTBa. Moaenu CTpOeHUs Tras30B, XKUJIKOCTEU H
TBEPJBIX TEJI M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoOjeneil. Macca u
pa3Mmepsbl MoJiekyil. KonunuectBo BemiectBa. [locTosiHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM HACAIbHOrO rasza. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpeoHEW KWHETUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama
temneparyp KenpBuna. I'a3oBble 3akoHbl. YpaBHeHUEe MenpaeneeBa—KamneipoHa.
3akoH [lanproHa. M30mpoueccsl B HACaIbHOM Ta3e ¢ MOCTOSHHBIM KOJWYE€CTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOIECCOB: M30TEPMa, M30XO0pa,
n3obapa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITHl, JOKA3bIBAIOIINE JHMCKPETHOE CTPOEHHE BemecTBa, Qororpadun
MOJIEKYJI OPraHUYECKUX COECTUHEHUII.

OnpiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO IBUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJIEUCTBUSL.

Moenb, WILTIOCTPUPYIOLIAs IPUPOAY AABICHHS ra3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS HACAIbHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE W3MEpPECHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoarHamuueckas cucrema. BHYTpEHHSI SHEPTHUS TEPMOJIMHAMUYECKOU
CUCTEMBI U c11oco0bl e€ n3mMeHeHusi. KonuyecTBo TerioTel u padota. BHyTpenHsis
SHEpPrus  OAHOATOMHOIO  HJACaJbHOrO  raza. Buagel  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIMS, U3IyUYeHHE. Y JeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH pH TEMIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKH K u3omporeccam. ['paduueckas
MHTEpHpeTanns padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTtuMocTs MpoIeccoB B MpUpPoO/Ie.

TennoBpie  MammuHbl.  [IpyHOUIBI ~ [EWCTBUS  TEIUIOBBIX  MAlIUWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KoadduiueHt momae3Horo



nerictBus TerioBod MammHbL Lukn KapHo u ero ko3 @uIMeHT IMOJae3HOro
JEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOAHEPTETUKH.

TexHudyecknue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUraTelb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3HEPruu Teja MpPHU COBEPUICHUU pPaOOThI: BBUIET
npoOKkKW u3 OYTBUIKK TMOJ JEMCTBHEM CXATOTO BO3[yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpALs).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIIepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpiT Mo anuabaTHOMY paCHIMPEHHIO Bo3ayXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENS BHYyTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanusn eeujecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u koHneHcanus. Vcnapenue u kumneHue. AOCOIIOTHAS |
OTHOCHUTENIbHASL BIAXXHOCTh BO3Ayxa. HacelllleHHbId map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT TaBJICHUSI.

Teépnoe Teno. Kpucrammuueckue u amopgHbie Tesna. AHU30TPOINS CBOKCTB
kpuctaiioB. Kuakue kpucraibl. CoBpeMeHHble Marepuanbl. [lnaBrnenue u
KpUCTaM3amus. Y nenpHas Tersiora miasieHus. Cyonumanms.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU IMOIYUYECHHS] COBPEMEHHBIX MAaTEpPHAIIOB, B
TOM YHUCJIE HAHOMAaTepUaaOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoJCTBa HACBIILIEHHBIX APOB.

Kunenuve npu noHW>KEHHOM JIaBJIICHUHU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBanus U IJIaBJICHUS! KPUCTANTMYECKOTO BEIleCTBRA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHre 0THOCUTENBbHOM BIIa)KHOCTH BO3AYXa.

Paszpneu 4. DaekrpoamHamMuka
Tema 1. Inekmpocmamuka



OnekTpu3auust Tela. OIJEeKTpUYecKuil 3apsan. JBa BuAa 3IEKTPUUYECKHUX
3apsinoB. IIpOBONHMKM, OUANEKTPUKU M MOJYNPOBOAHUKH. 3aKOH COXPAaHECHUS
AJIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUYECKHAN 3PS,
Onektpuueckoe mosne. Hanpssk€HHOCTh 3iekTpuyeckoro mnojis. [IpuHoun
CYHEPHO3ULIUH DIEKTPUUYECKUX Moyeil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  moss.  I[lorenuwman.  PasHocTh
noTeHuuanoB. [IpOBOOHUMKM M JAURIIEKTPUKH B JIIEKTPOCTATUYECKOM IOJIE.
JlusnexkTpuyeckasi MpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DIEKTPOEMKOCTh MIOCKOIO0 KOHAEHCATOPA.
DHEpPrus 3apsKEHHOr0 KOHAEHCATOopa.

TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJEKTPONpPHUOOPOB,
KOHJICHCATOp, KOIMUPOBAJIbHBIN alliapar, CTPYUHBIN IIPUHTED.

Jemoncmpayuu

Y CTpOKUCTBO M IPUHIUII IEUCTBHS DIEKTPOMETPA.

B3anmoseiicTBuE HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSKECHHBIX TEIL.

IIpoBOIHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuuecKas 3ammTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJTACTUH, PACCTOSAHUS MEXAY HUMH U IUAIEKTPUUIECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3Mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku é paznuunplx cpeoax

ONEeKTPUYECKUA TOK. YCIOBUS CYILIECTBOBAaHUS BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 114 ydacTKa LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapajlIeIbHOE, CMEIIAHHOE COCIMHEHNE IPOBOJHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABIXKYIIAS CHJIA U BHYTPEHHEE CONPOTHBICHHE HCTOYHHMKA TOKA.
3akoH OMa 17151 OTHOM (3aMKHYTOM) 3nekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas  MPOBOAMMOCTh  TBEPIABIX  METANIOB.  3aBUCUMOCTH
COINIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas " IpUMeECHast MIPOBOIMMOCTh
MoTynpoBoAHUKOB. CBoOMCTBA p—n-niepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKAM TOK B  pacTBOpax MW  paciuiaBax  JIJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS TUCCOLUALINS. DIEKTPOIU3.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSATEIbHbBIN
pazpsan. Monuus. [Lnazma.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MNPUMEHEHUE: aMIIepPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKH TOKa, OJJIEKTPOHArpeBaTeNbHbIE MPHOOPHI,
AJIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYyMHBIN U0/,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AMOI, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUitbl TOKA U HaIPSKEHMUSL.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
TLJTOIIA/IA TIOTIEPEYHOI0 CEUCHHS U MaTepuara.

CwmeniaHHOE COeIMHEHUE MTPOBOJHUKOB.

[Ipssmoe wu3MepeHue >IEeKTPOABMWKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJlbBaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCThH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOTUTOB.

HckpoBoii pa3psia ¥ MPpOBOJAMMOCTD BO3yXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3ydeHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JeKTPOJIBUKYILEH CUJIbl MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue amextposusa.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce OCyLIECTBISIETCS C
y4E€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJ0ruu, XMMHH, reorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOIO
[O3HAHMS: SIBJICHME, HayudHbI (akT, rumnoresa, (usnueckas BeJIUYUHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxka: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runepbosa, ux rpa@uKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.



buonocus: mexanndyeckoe JBHKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUBI TEIIONEpENadyH, TEIUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJN, KUAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHUYECKAsl AUCCOLMALNS,
raJbBaHHKA.

l'eocpacghus: BNaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMKEHUN C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEHHUsT B TEXHUKE, NOAUIMIIHUKHA, WCIOJIb30BAHUE 3aKOHA COXPAaHCHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET M Jpyrue), JABUTATE]Ib BHYTPEHHETO
CropaHusi, napoBas TypOHHA, OBITOBOM XOJOJWUJIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJyYEHUsT COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3e€MJICHHE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPHI,
AIEKTPOOCBETUTENBHBIE IPUOOPHI, ralbBaHUKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mpenvera «Du3nka» Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus (6a30BbIi YPOBEHb) JOJKHO OOECIEUNUTH JOCTHKEHUE CIIETYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHUSI YyueOHOTo rnpeamMera «Du3nkay T0IKHBI
OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAHHONW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHX  YOEXICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBbITA U OMbBITA JECITEIBHOCTH B MPOLIECCE PEaIU3allli OCHOBHBIX HAIPABICHUU
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOI0 OOIIECTBA;

MPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEYECKMX T'YMAaHUCTUYECKUX H
JNIEMOKPATUUECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTraHU3aIiY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU IESITEIBHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TPaXJIaHCKOMN WUJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBICE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NESTEILHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:



ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucyuiero Gu3n4IecKoi Hayke;

5) Tpy10BOr0 BOCIIMTAHMS:

HMHTEpEC K pa3ivuHbIM cepam IpodecCHOoHaTbHON JEATEIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PM3UKOW M TEXHUKOW, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(U3UKHN HA IPOTSKEHUU BCEU JKU3HU;

6) 3K0J10rH4YeCKOro0 BOCIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKONW KYyJNbTYPhl, OCO3HAHHE TJIOOAIBHOIO
XapakTepa FKOJOTHUECKUX TPOoOIeM;

IJTAHUPOBAHHUE U OCYIIECTBIICHUE JICCTBUM B OKPYKAIOIIEH CPESE HA OCHOBE
3HAHHUS LEJICH YCTOUUYNBOTO PA3BUTHUS YEIIOBEYECTBA;

paclIMpeHre OmbITa AEATEIbHOCTH HKOJOTMYECKOW HANpaBIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 QU3HUKE;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (DU3UYECKOIN HAYKHU;

OCO3HAHUE IIEHHOCTU HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B IMpOIECCe
u3yueHus:  (U3UKU  OCYIIECTBJISITh  MPOEKTHYID UM HCCIEJOBATEIbCKYIO
JEeATENbHOCTh UHANBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruuyeckue JelicTBUA:
CaMOCTOSITeTLHO  (OpPMYIMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh 1EIU JCSATECIBHOCTH, 3aJaBaTh IIAPAMETPbl M KPUTEPHUU HX
JIOCTH KEHHUS;
BBISIBJIAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaTeiBaTh INIAH PEIICHHS IMPOOJIEMBbI C YUETOM aHAIM3a MMEIOIIUXCS
MaTepHualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUMN AEATEIbHOCTH,
KOOPAMHUPOBAaTh M  BBHIIONHATH pabOTy B YCIOBHUAX  pealbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.



ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

BJIa/IETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHITHSAMU M METOJAMHU
(bu3NYecKoi HayKH;

BIIAJICTh HABBIKAMHU yUE€OHO-HCCIIEI0BATEIIBCKOW U TTPOCKTHOM JIEATEILHOCTH
B oOyact (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOHCKY
METOJIOB pElIeHHs 3aa4y (U3MUECKOrO COJEPKaHMs, MPUMEHEHHUIO DPa3INYHbIX
METO/I0B ITO3HAHHSI,

BIIAJCTh BHJAMH JCATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETAlUU, MPEeoOpa3OBaHUI0 M TPHUMEHEHUI0 B Pa3UYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pEeIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JO0Ka3aTeIhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHNUS,

aHANMM3UPOBATh TIOJNYYEHHBIE B XOJE€ PpEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh © (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 0Opa30BaTEIbHOU
JESITENBHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DUBUKU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3UKE B TPAKTHYECKYIO O00IacTh
KU3HEIEATEITLHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh OPUTHHAIBHBIC ITOAXObI U PEIICHHSI;

CTaBUTH MIPOOJIEMBI U 33/1a4H, JIOMTYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMU MOJyuYeHUs MH(OpManuu (U3HUECKOro COACp>KaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIIECTBIATh IIOWCK, aHAJIM3,
CUCTEMATHU3AINI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OLICHUBATh JJOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIB30BaTh  CpPEJCTBa  WH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aa4 ¢ coOmoJieHneM TpeOOBaHUN APrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

CO37aBaTh TEKCTbl (PU3UYECKOIO COACPKAHUSA B Pa3IUUHbIX (opMarax c
y4€TOM Ha3HAYCHUS WH(DOPMAIIMU U TIEJIEBON ayTUTOPUH, BHIOUPAs ONTUMATHHYIO
(dbopMy TIpeCTaBICHUS U BU3yaIU3aI1H.



KoMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NelCTBUA:

OCYUIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JESATEINBHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CUTyallud M  CMAr4arh
KOH(JIUKTBL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJCTB;

ITIOHMMATh W HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYaJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACMCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0TO YiI€Ha KOJUIEKTHUBA;

IIPUHAMATh L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrnpenensiaTh pojid ¢ Y4€TOM MHEHHMHM Y4YaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0 pe3ysbTatr o pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IMO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO OCYLIECTBJISATh MMO3HABATENIbHYIO JIEITEIbHOCTh B 00JAacTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBATH
CcOOCTBEHHBIE 33]1a4H;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a]1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MIPEATMIOYTEHUM;

J1aBaTh OILICHKY HOBBIM CUTYAaIlUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHU;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUpPOBAThH e€ro, Oparh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pYAMLIMH B 001acTH
(bU3UKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEbHBIN U KyJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAILHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,

OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;



BJIa/JIeTh  HABbIKAMU  [O3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEWCTBUM M MBICIHUTEIbHBIX MPOLECCOB, HX PE3YJIbTATOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUH JJI1 OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pEeLIeHMS;

yMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;

IMPpUHUMATh MOTHUBBI W apryMEHTBbl JAPYIMX @pPH aHajlu3€ pe3yJbTaTOB
NESATENbHOCTH;

NpUHUMATh ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MpPUHUMATh MOTHUBBI W apryMEHTbl JAPYIMX NpPH aHalu3e pe3yJbTaToB
NEeSTENbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce nOCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOECHHS MPOTPAMMBI
nmo ¢u3uKe A YPOBHA CcpelHero oOiiero oOpa3oBaHUs y OOYYarOIIMXCs
COBEPILEHCTBYETCS AMOIMOHAJIbHBIN WHTEJIEKT, MpeAnoIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUSs, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOILIMOHATIBHOE
COCTOSIHUE, BUJETh HANpPAaBIEHUS Pa3BUTUSA COOCTBEHHOW 3MOLIMOHAIBLHOUN cdephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUS, BKIIOYAOIIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTh, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JTOCTHKECHHIO LIEIN U
ycnexy, ONTUMH3M, WHHULIMATHUBHOCTb, YMEHHE IEHCTBOBAaThH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHUE
APYrUX, YYUTHIBaTh €ro MpPH OCYIIECTBIEHUU OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHNUIO;

COILIMAJIBHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOIIIECHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATBI
K xoniy obyuenuss B 10 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIHNXCSI YMEHUM:
JEMOHCTPUPOBATh HA TIPUMEpPAX POib U MeCTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOMN JIEITEIbHOCTH JIFOJICH;



YYUTBIBATh TPAHMIIBI TPUMEHCHHS M3YyYCHHBIX (U3UUYCCKHX MOJCIICH:
MaTrepuajgbHasl TOYKa, MHEpIMaabHas cucTemMa oTcuéra, abCOMOTHO TBEPOE TEIIO,
WJICATbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUAKOCTEN U TBEPABIX TEJ, TOUECYHBIN
AIEKTPUUYECKUH 3apsl PU pelieHnr (PU3nIecKux 3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJIAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BELIECTBA U
AJIEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JBIKEHUE, CBOOOJHOE TAJEHUE Tel, ABWXKEHHE 110 OKPYXHOCTH, HHEPIIUS,
B3auMoJielicTBUe Tell, Tuddy3us, OPOYHOBCKOE IBHKCHHUE, CTPOCHUE JKHJIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHHE 00bEMaA TeJl IIPU HAarpeBaHUM (OXJIKICHUH), TEIIIOBOE
paBHOBECHE, MCMApEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAIIM3alus, KUIICHUE,
BJIA)KHOCTbH BO3/1yXa, MOBBIIIEHNUE JABJICHUS ra3a MpU €ro HAarpeBaHUM B 3aKPBITOM
COCyJlle, CBSI3b MEXKJIYy TNapaMeTpaMHd COCTOSIHASL Tra3a B HM30MpoIeccax,
BJICKTPU3ALUA TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMUCHIBATh MEXAaHUYECKOE JBUKEHHUE, UCMOJb3Yys (HU3NUYECKUE BEIIUYUHBIL:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
AMITYJIbC TE€JIa, KWHETUYECKasi SHEPTUs, MOTCHIMAIbHAS SHEPTHS, MEXaHUYECKas
paboTa, MeXaHWYECKas MOIIMHOCTh, IPH OINKHCAaHWW TPABWIBHO TPaKTOBAaTh
(UBUYECKHUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUYECHHS U EIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEJIUYMHY C JIPYTHUMHU
BEJIMYUHAMM;

OINKCHIBATh M3YUYECHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCIONB3YysSd (U3MYECKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTrypa, CpeIHsis
KUHETHYECKAs YHEPIUsl XaOTUUECKOTO JBWKEHHS MOJIEKYJ, CPEAHEKBAIpaTH4YHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, pabora rasa,
KOA(DPUIIMEHT TMOJE3HOr0 JEUCTBUS TEIUIOBOTO JIBUTATENsA; TNPH OINHUCAHUHU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUI CMBICT HCHOJIb3yeMbIX BEJIMYMH, HUX
0003HaYeHUsT U E€IUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(U3HYECKYI0 BEIMYHUHY C IPYTUMH BEIIMUNHAM;

OIKUCHIBATh N3YUYCHHBIC JIIEKTPUUECCKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCIOJIb3Ysl (PU3UUYECKUE BEIMYMHBI: SJIECKTPUUECKUN 3apsi,
AJIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJS, MOTEHIUA, Pa3HOCTh MOTEHIINAIOB;
IIPH  ONHCAHWHM IIPAaBWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICT HCIIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS M CIAWHUIIbI; yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEJIMUUHY C IPYTUMH BETUUNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMUpHOTO Tarotenus, I, I u 111 3akonsl HeroToHA,
3aKOH COXPAHCHUS MEXAHWYECKOW DHHEPruM, 3aKOH COXPAHEHUS HWMITyJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJ, MPUHIUIT PABHOIPABUS HHEPUHUAIBHBIX CHCTEM



OTCUY€Ta, MOJIEKYISPHO-KMHETHYECKYIO TEOPHI0 CTPOEHHS BEILECTBA, I'a30BbIE
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBHKEHUS MOJIEKYH C
aOCOJIFOTHOM TeMImepaTypol, MEepBhIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsiga, 3akoH KylioHa, OpH 3TOM pasiuyaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYEeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE TNPHUHLMIBI JEHCTBUSA MAIlKMH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCJIOBHs HUX O€30MaCHOIO MCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HHU;

BBITIOJIHATh JKCHEPUMEHTHI MO HCCIEIOBAaHUI0 (U3MUYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUH, MpU 3TOM
dbopmynupoBarh mpoOieMy/3aady M TUMNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY H3 MPEMJIOKEHHOT0 O0OpYy/IOBaHUS, MPOBOJIUTH OMBIT U
(GbopMyIUpPOBATH BHIBOIBI;

OCYUIECTBIISTh MPAMbIE U1 KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIIUYUH, MPU
ATOM BBIOMpPAaTh ONTHUMAJBHBIA CIOCOO HM3MEPEHUS M MCHOJIb30BATH H3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
MCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCcUpOBaTh pe3yibTaThl IMOJTYYEHHOM 3aBUCHUMOCTH (DU3UYECKUX BEIUYHMH B
BUJIE TabnuIl U TpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOro/1aTh mpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIEAOBAHUMN B
paMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON M MPOEKTHOU
JESATENbHOCTA C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB U J1a0OPaTOPHOro
000pyIOBaHUS;

pemiarb pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJIEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIKM3a YCIOBUS 3aJa4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOouMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJIYYEHHOT'0 3HaUeHUSI (PU3UUECKON BETUUMHBL

pelaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUI C ONOpOld Ha M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
(bU3uYECKHe SBJICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
Y IPEICTaBIICHNU YYEOHOW W HAay4YHO-NOMYJISIPHOU MHPOpMaLUU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIIHUIO;



MIPUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIETO0 MHpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HaHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
s obecrieueHus: 6€30MacHOCTH IIPH OOpaIlleHHH ¢ IPUOOpaMH M TEXHUYECKUMH
yYCTPOMCTBAMHU, JJII COXPAHEHUsSI 3I0POBbS M COOJIFOJACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpyNmne C BBIIOJHEHUEM pPa3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYIIIBI, pPalMOHAIBLHO paCHpeACisITh OO0S3aHHOCTH U
IJJAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMSX, aJICKBATHO OLICHHWBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINbBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacos JIEeKTPOHHBbIE

HaumeHoBaHue pa3/iesi0B u uugpoBbIe
Ne ni/m P KourTpoanubl | Ilpakrnueckue (micpp )

TeM MPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE

e padoThI padoThI
pecypchl

Paznen 1. ®PU3UKA U METO/IbI HAYUYHOI'O IO3HAHUA

®u3MKa U METOJIBI HAYYHOTO bubnauorexa [JOK

1.1 1

ITIO3HAHUA

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

Mexanuka. Kimaccuueckas
1.2 Mexanrnka HeroToHa U 1

rpaHulbl €€ IPUMCHUMOCTHU.

https://myschool.edu.ru/

Hroro no pazneny 2

Pasznen 2. MEXAHUKA

bu6mmoreka IJOK
2.1 K 5
HHEMATHRa https://m.edsoo.ru/7f41bf72
bubmmnoreka IIOK
2.2 7
Hunanitia https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXpaHEHHUS B 6 | | bubnuoreka [{OK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA




OCHOBBI MOJIEKYJISIPHO-

bu6anorexa IJOK

3.1 9
KUHETUYECKOW TEOPUU https://m.edsoo.ru/7f41bf72
bubmmnoreka IIOK
3.2 O 10
R https://m.edsoo.ru/7f41bf72
A
33| necera, dmome 5 biorera LIOK
' N ' https://m.edsoo.ru/7f41bf72
TIePEXO/IbI
Hroro no pazneny 24
Paznea 4. JIEKTPOJANHAMUKA
bu6anorexa IJOK
4.1 C) 10
AIEKIpoCTATHIA https://m.edsoo.ru/7f41bf72
I N N
e I
' ' P https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1IO 68

I[TPOTPAMME




INOYPOYHOE INIAHUPOBAHHUE

10 KJIACC
No KoimnuyecTBo yacos JIEKTPOHHBbIE HU(PPOBHIE
11/-11 Tema ypoka Beero KontpoJsbHnsbie | IIpakTuueckue o0pa3oBaTeJIbHbIC
padoThI padoThI pecypchl
®dusuka — HayKa O NPUPOJIE.
1 Hayunbie MmeToabl MO3HAHUS 1 https://myschool.edu.ru/
OKPY>KaroIIero Mupa
Ponb 1 MmecTo Gusuku B
OpPMHPOBAHUU COBPEMEHHOM
2 I(-Il)a}I/)‘{HOI;I KapTUHBI hfnpa, B 1 bubmuoreia LIOK
. https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JeATETbHOCTU
NI (87
MexaHn4yeckoe ABUKECHUE.
OTHOCUTENBHOCTD
3 MEXAHUYECKOTO JIBUKCHHUSL. 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c3508
IIepemerienune, CKOPOCTb, -
YCKOpEHHE
4 PaBHOMEpHOE IpSIMONTMHENHOE | bubmmnoreka [JOK
JBUKECHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE bubnuoreka [JOK
5 . 1
IPSMOJIMHENHOE IBU)KEHUE https://m.edsoo.ru/ff0c372e
6 CB000HOE TIAJICHHE. 1 bubnmoteka [JOK




Yckopenue cBOOOTHOTO
IaJIcHUS

https://m.edsoo.ru/ff0c39cc

KpuBonmHeHoe nBukeHnE.

bu6anorexa IJOK

/ JIBIDieHIE MATEpHATLHOH TOMiH https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
[IpyHIMI OTHOCHUTEIBHOCTH

g lNanunes. MnepunanbHbie bu6muotexa [IOK
cuctembl otcuera. [lepBbrit https://m.edsoo.ru/ff0c3be8
3akOH HproTOHa
Macca tena. Cuna. [lpuniun

9 Ccynepro3uuuu cui. Bropou bubnuoreka [JOK
3akoH HproToHa aJis https://m.edsoo.ru/ff0c3be8
MAaTEPUAIBbHON TOUKHU

10 Tpetuit 3akoH HeroToHa AJ1s bubnmnoreka [JOK
MaTepUAJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTCHUA.

11 Cuiia TH}KCCTEI. ITepBas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00

KOCMUYECKast CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [JOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddurment

13 TpeHus. Cuia COnpoTUBIICHUS bubnuoreka [JOK

IIpru IBUKCHHUU TCJIa B JKUAKOCTHU
WK ra3c

https://m.edsoo.ru/ff0c3{76




14

[ToctynarensHOE U
BpaIllaTEIbHOE JIBUKEHUE
a0COIOTHO TBEPIOTO Tea.
MowmenT cuibl. I1medo cumibl.
VYcnoBust paBHOBECHS TBEPAOTO
Tena

bubmmoreka IJOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynbsc MaTepuaabHONU TOUYKH,
CUCTEMbI MATEPUAIIBHBIX TOYECK.
Nmritynsc cuitbl. 3aKOH
COXpPaHEHUS UMITYJIbCA.
PeaktuBHOE BMKEHUE

bu6anorexa IJOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIITHOCTH CHJIBI.
Kunernueckas sueprus
MarepuaibHOM TOYKU. Teopema
00 U3MEHEHUHN KUHETUYECKON
SHEpPrun

bu6anorexa IJOK
https://m.edsoo.ru/ff0c4502

17

[ToreHumanbHas 3Heprus.
[ToreHumanbHas 3HEprust yrupyro
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenuumanbHas sHEprus Tena
BOJIM3U TTOBEPXHOCTH 3eMITH

bubnmunoreka IJOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnuanbHBIC U
HETIOTCHIIMAJIbHBIE CHIIBI. CBS3b
PabOoThI HEMOTECHITUAIBHBIX CHII C
M3MEHECHHUEM MeXaHUYeCKOM

bu6anorexa IJOK
https://m.edsoo.ru/ff0c478c




SHEPIUM CUCTEMBI TEJ. 3aKOH
COXPAHEHHUs] MEXaHUYECKOU
SHEpPruu

19

Jlaboparopnas pabota
«HccnenoBanue cBsizu pabOTHI
CHUJIBI C U3BMECHECHHEM
MEXaHUYECKOW SHEPTHH Tella Ha
pUMepe pacTsHKSHUS
PE3UHOBOTO KI'yTa»

https://myschool.edu.ru/

20

KouTposnbHas pabora 1o teme
«Kunematuka. Jlunamuka.
3aKOHbI COXpaHEHUSI B
MEXaHUKE»

bu6anorexa IJOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
Teopun. bpoyHoBckoe
nsuxenue. Juddysus

bu6anorexa IJOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUA U
B3aUMOJICUCTBUS YaCTHI]
BeniecTBa. Moaenu cTpoeHus
ra3oB, JXUIKOCTEU U TBEPABIX
Tel

https://myschool.edu.ru/

23

Macca momnekyi. Konnuectso
BemecTsa. IlocTosHHas

https://myschool.edu.ru/




ABoraapo

TennoBoe paBHOBECHE.

24 Temneparypa u e€ usmepeHue. https://myschool.edu.ru/
[Ixana Temneparyp Llenscus

)5 Uneansusbrii raz B MKT. bubnmmoreka IJOK
OcnoBnoe ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
AOGcoioTHas TeMneparypa Kak
Mepa cpeiHeN KHHETUYECKON

26 3H§pm€1 EBI/I)KGHI/IH MOJIEKYIL. bubmioreia LIOK

https://m.edsoo.ru/ff0c511e

YpaBuenue Menaeneena- -
Knaneripona

27 3axo Jlansrona. [asossre https://myschool.edu.ru/
3aKOHBI
Jlaboparopnas pabota

73 «HccmenoBanne 3aBUCUMOCTH https://myschool.edu.ru/
MEXTy TTapaMeTpaMK COCTOSHUS
Pa3pEKEHHOTO Ta3a
N3omnporeccsl B uaeanbHOM ra3e

29 U UX fp;q)nqecxoeﬂ bubmmorexa LIOK

https://m.edsoo.ru/ff0c570e

IIPEJICTaBIICHUC

30 BHyTpenHss1 sHEpTUA bubmoreka [{OK

TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObl €€ U3MEHEHHUS.
KosnuecTBo TemioTel 1 padoTa.

https://m.edsoo.ru/ff0c5952




BuyTpenusis sneprus
OJIHOATOMHOT'O HJICaJIbHOTO Ta3a

31 Buael Tenonepenauu bubmmorexa OK
https://m.edsoo.ru/ff0c5c36
VY nenbHasa TEIIIOEMKOCTD
1 BenlecTBa. KoanuecTBO TEMIOTHI bubnmmoreka IJOK
IpH Terionepeaye. https://m.edsoo.ru/ff0c5¢36
AnrabaTHBIN MIpoIece
IIepBbIil 3aKOH TEPMOJNMHAMUKHU
33 151 err)o HpI/IMeHeHI/IIe) K ) bubmioreia LIOK
https://m.edsoo.ru/ff0c5efc
U30MpoIeccam
HeobGpaTumocTh IIpo1IeccoB B
34 npnpcr))ﬂe. Bropou I;aI]jOH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHI
15 [Mpunnun nevictBus u KI1/] bu6nmoreka I{JOK
TETJIOBON MaITUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ] https://myschool.edu.ru/
37 R https://myschool.edu.ru/
TETJIOIHEPTETUKU
O06o6maronuii ypox
38 <<MOJIL:K}’JI];]IlpHa}}I]IZbI/I3I/IKa. bubmmorexa LIOK
https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI *
39 KonTtponbsHas pabora 1mo Teme bubmmo