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[Tporpamma 1o ¢u3uke 0a30BOro YpoBHS Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHMI K pe3yibTaraM
OCBOEHHSI OCHOBHOM 00pa3oBaTeiabHON MporpaMMmsl, npeactaBieHHbIX B OPI'OC
COO, a Ttakxke c yu€roMm eaepanbHON paboueil mporpamMmbl BOCHHTAHUS U
KOHIENINK TpenofaBaHus ydeOHoro npeamera «®dusnka» B 00pa3zoBaTeNIbHBIX
OpraHu3anusax Poccutickon denepanuu, peanu3yommx OCHOBHBIE
o0Opa3oBaTebHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl IO (U3MKE HampaBiIeHO Ha (opMupoBaHHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mipu
oOyueHnu ux ¢u3rke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHs, a TaKKE€ YYUTHIBAET HEOOXOAUMOCTh pEaM3allid MEKIPEIMETHBIX
CBsA3€M (PM3HKM C €CTECTBEHHO-HAyYHBIMU YYEOHBIMH IpeaMeTaMu. B Hei
OIpEEISAIOTCA OCHOBHBIE LIEJM M3yueHUs (U3UKH Ha ypOBHE CPEIHEro OOILEro
o0Opa3oBaHMsl, TJIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma o (pu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 10 roj1aM 00yUEHUs;

e cojepkaHue yueOHOro npeamera «Pu3nkay 1o rojaM o0ydeHusl.

duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOMABI, BBICTYyIas B
KayecTBEe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUU 00 okpy»karomeM Mupe. LIkonpHbIN Kype GU3NKN — cicTeMOOOpa3yoIuii
JUTSL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (U3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB W SIBIICHWH, HW3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UMW AKTUBHOE
OpUMEHEeHHe (U3NYECKHUX 3HAHUM  ompenensieT XapakTep M pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTUH B Chepe IHEPreTHUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa OOy4YaroIuxcsi, B (POPMUPOBAHHWE YMEHHUI NPUMEHSTh Hay4YHBIN
METO/]I TO3HAHUS MTPH BBIITOJIHEHUU UMH YU€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢u3uku uis ypOBHS CpEAHEro ooOuero oOpa3oBaHMs
NOJIOXKEH pAN UACH, KOTOpblE MOXHO paccMaTpHBaTh KakK MPUHLMIBI €0
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBMM ¢ HEW maTepuall Kypca (pusuku
o0beMHEH BOKPYr (¢u3nueckux Teopui. BemymwmM B Kypce sABIseTcs
(dbopMHpoOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus MpeanosiaracT HCHOIb30BaAHUE
TYMaHUTapHOTO TOTEHIMana (U3MYECKONM HayKH, OCMBICICHHUE CBS3M Pa3BUTHUS
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU ITPOOIeMaMHu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusuku mpeanosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHUX INPUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss TOCPEICTBOM BBEICHHUS DIIEMEHTOB
CONICp)KaHMUs, TMOCBSMIEHHBIX JKOJIOTHUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHM, a Takke 00CYXIEHUs
po6JieM pallMOHAIILHOTO MPUPOIONOIb30BaHUS U SKOJIOIMUECKON 0€30M1aCHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMH Kypca (PU3UMKH Ha YpOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCA (pu3uveckue Teopuu (POopMUPOBAHUE MPEICTABICHUHA O
CTPYKType MOCTpoeHus1 (U3NIeCcKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IMPEACTaBICHUAX O MPUPOAE, TI'PaHULAX
IPUMEHUMOCTH TEOpUM, JMJI1 OIMCAaHUA €CTECTBEHHO-HAYYHBIX SBJICHUW U
MIPOIIECCOB).

CHCTEMHO-IESITENIBHOCTHBIN MOAX0J B Kypce (PM3HKU peau3yeTcs MPEexe
BCETO 3a CUET OpraHU3alUH IKCIIEPUMEHTATBHOW ACATEIBPHOCTA OOYYarOIIMXCA.
Jisg  0Ga3oBoro ypoBHA Kypca (U3MKM — 3TO HCIOJIB30BAHME CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mo (u3uKe 0ObEeIWHEHBI B OOUIMI CIHUCOK YYEHUYECKHX
IPaKTHYECKUX padoT. BrlgeneHne B yka3aHHOM TepedyHe J1abopaTOpHBIX padorT,
IPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS  yYACTHUKAMU
o0pa30BaTeNbHOrO Ipoliecca HUCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHMS U
ocHamieHus kabunera Qu3uku. Ilpu »o>TOM obecmeunBaeTcss OBIAJCHUE
00y4JaromuMHUCsl YMEHUSMU TPOBOAWTH KOCBEHHBIE W3MEpPEHUs, HMCCIECAOBaHUS
3aBUCHUMOCTEN (PU3NYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bospiioe BHUMaHUE yAEISAETCS PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3a]1a4.
[Tpu 3TOM 117151 pacUE€THBIX 3a]1a4 TPUOPUTETOM SIBISIOTCS 33J]a4M C SIBHO 3aIaHHOU
(u3HYEeCKO MOJENbl0, MO3BOJSIONIME MPUMEHATH HW3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, TaK U HHTETPUPYS 3HAHUA M3
pa3HbIX pa3ienoB. [ KauyeCTBEHHBIX 3a/7a4 IPUOPUTETOM SBIISIIOTCS 3aaHUS HA
0o0BsICHEHHE MpPOTEeKaHHsd (U3NYECKUX SIBJIEHUH M MIPOLECCOB B OKPYKAIOIIEH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOJENHU ISl CUTyalluu MPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuanbHO-
TEXHHMYECKOMY OOeCledeHnI0 Y4eOHOro mporecca 0a30oBbI ypOBEHb Kypca
($U3MKKU Ha yPOBHE CpEIHEro 0011ero o0pa3oBaHusl T1OJKEH U3y4aThCs B YCIOBUAX
MpPEeIMETHOr0 KaOWHeTa (U3HKW WK B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (GU3MKU JOKHO OBITh
HE0OX0aMMOe JTabopaTOpHOE OOOpYJOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme o (pU3MKe YYeHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUe.

JleMOHCTpallMoOHHOE  000pyAoBaHHE (OPMHUpPYETCS B COOTBETCTBHM C
NPUHIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M OOECHEeYMBAaET IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (M3HKE KIIOYEBBIX JEMOHCTpAIUil MAJis
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIGHUA M  MPOIECCOB, HOMIIUPUYECKUX U
dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopartopHoe o0OOpynOBaHME [UIsl YYEHHYECKMX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIEC TEMAaTHYECKUX KOMILUIEKTOB M OOecredrBaeTCsl B pacuére
OIHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4YecKHe KOMILICKTHI
1a00paTopHOTro O00OpPYAOBAaHUSA JIOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETBHBIX CUCTEM B BHJIEC THU(PPOBBIX Jab0paTOpHid.

OCHOBHBIMM LIEJIAIMH U3y4€HUs (PU3KUKHU B 001IEM 00pa30BaHUU SIBIISIOTCS:

e (opmMupoBaHue HHTEpeca M CTpeMJIEHUS OOy4YaOIIMXCA K Hay4HOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUA U (POPMHUpPOBAHHE
MCCJIEI0BATENLCKOTO0 OTHOIIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yyibTara HW3Y4YCHUS
OCHOB CTPOECHUS MaTEPHUH U (PyHTaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (dopMmupoBaHHE YMEHHH OOBSICHATH SBICHUS C HCIOJIH30BAaHUEM
bu3NYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opmMupoBaHue NpeNCTABICHUNA O PONM (PUIUKHU IS PA3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrmkeHre 3TUX Lened 00ecreynBaeTCsl pelieHHeM CIEeIyIOMMUX 3a1ad B

npoiiecce u3yyeHus Kypca GU3uKU Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:



e MnpuoOpeTeHue CHCTEMBl  3HAHUU 00 obmux  pusnyeckux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKJTFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

o (opMupoBaHMEe yMEHHWH TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
OOBsCHCHHS (PU3NYECKWX SBICHUW B TIPUPOAE U IS TPHHITHSI
IIPAKTUYECKUX PEIICHUM B IOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEUICHUS Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nUeckoil MOJENbIO, 3a/]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3manue (HU3MUECKON MOJIENH, aICKBAaTHOM yCIOBUSAM 3a/1a4H;

e TOHWMAaHWC (U3MYECKUX OCHOB WM TPUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IMPOBEACHUS
bU3UYEeCKUX IKCIEPUMEHTOB, aHAIM3a W HMHTEpIpeTanud WHGOpMAaIiy,
onpeaeeHus] JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCIIOBHUM NJIsi Pa3BUTHsSI YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obpazoBanms otBoautTcs 136 gacoB: B 10 kimacce — 68 gacoB (2 9aca B HEJCHIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaToOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JIaeT BBIOOD
MPOBEICHMS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIWBHAYyaTbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COIAEPKAHUE OBYUEHUA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®dusrka — Hayka o mnpupone. HaydHble METOABI IO3HAHHS OKPY’KAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUS IPUPOIBL
DKCTEpUMEHT B (PU3HUKE.

MonenupoBanue (U3MUECKUX SIBJICHUA M mpoueccoB. HaydHble rumotesbl.
®duznyeckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢uzuku B (GOpMHUPOBAHMU COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U UU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUKCHMUSI.
Cucrema orcuéra. Tpaekropus.

[lepemetienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUalibHOW TOYKH, UX MNPOCKUMH HA OCH CUCTEMbI KOOpPJHUHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTE.

PaBHOMepHOE W PaBHOYCKOPEHHOE TMpsSMONHMHEHHOE nBwkKeHue. I paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPECHHS, IyTH U MEepEeMEIICHUs
MaTepUaibHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaJICHUS.

KpuBonunHeitHoe  BWXKeHUE. J[BMKEHHE MaTepUAIbHOM TOYKHA IO
OKPYHOCTH C IMMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAA
ckopocTb. [lepuon 1 gactora obparmieHus. LleHTpocTpeMUTENPHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JBH)KCHUE CHAPSAIOB, LCITHBIE U PEMEHHBIE ITEpEIaUn.

Jlemoncmpayuu

Mogenb cucTteMbl OTCUETa, WILTIOCTPAIUS KMHEMATUUECKUX XAPaKTEPUCTUK
JIBHKCHUSL.

[IpeoOpazoBaHue IBUKEHUN C UCTIOIB30BAHUEM IIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenue aBukeHus Tena, OpOIIEHHOrO TMOJ yIJIOM K TOPHU3OHTY U
TOPU30HTABHO.



N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagnenue cKkopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptsle padbonvl

N3ydyeHne HEpaBHOMEPHOTO ABUKEHHUS C LIEJBIO OINPENEIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAMH, NPOWJICHHBIMUA TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU NIPU PaBHOYCKOPEHHOM
JIBUKEHHUU C HaYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne IBUKEHUS 1IapUKa B BA3KOU )KUIKOCTH.

W3yuenne nBMKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCcTH  [amunes. IlepBeiii  3akoH  Hbrorona.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoil 3akoH HproToHa
JUIs MaTepUanbHON TOUKU. Tpetuit 3akoH HeroTOHA 17151 MaTEpUanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUsI CKONBKEHUS U ciiia TpeHus mokos. KoaddumuenT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Tas3e.

[TocTynarensHOE U BpallaTeIbHOE JIBHKEHHUE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaiieHus. Ilmedo cunbl. YcnoBus
paBHOBECUS TBEPJIOTO TeJIA.

TexHn4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiienue nHEpUUU.

CpaBHEHHE MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JAeopMaIiim.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSL.

VYcioBus paBHOBeCUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptsle padbonvl

W3yuyenune nBMKEHUS OpycKa 110 HAKJIOHHOU TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT X Jepopmariuu.

HccnenoBanne yCciaoBUM paBHOBECHs TBEPAOrO TeEJA, HMEIOLIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpanenusn é mexanuke

NMnynbc MartepuaibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynec Cuiibl U W3MEHEHHME MMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE IBUXKEHHUE.

Pabota cuiibl. MOUTHOCTD CHUJTBI.

Kunerndeckass sHeprus MaTepuaqbHOM TOUYKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOW SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIust yIOpyro
nedopmupoBaHHOM  npykuHbl.  [loTeHnManpbHass  SHepruss Teida  BOJIU3U
MOBEPXHOCTH 3€MIIH.

[loTeHuMabHBIE W HEMNOTEHUUAJIbHBIE  CHJIBI. CBs3p  paboOTHI
HETMIOTEHIHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBHXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

[lepexoa MOTEHIIMATLHOM SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii skcnepumenm, 1abopamopnvle padomul

N3yyenue aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHMEM MEXaHUYECKOW PHEPruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MousiekyasipHas pu3uka 1 TEPMOAHUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pnBmxenue. Juddysus. Xapaxkrep IBUXKEHUS U
B3aMMOJICUCTBUS YaCTULl BEUIECTBA. MOJENM CTPOECHMS Ta30B, XUAKOCTEW U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILLIECTBA HA OCHOBE ATUX Mojeleill. Macca u
pasMepsl MoJieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nzMmepenue. lllkama temmneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUH HACATBHOrO raza. AOCOMIOTHAs TemrmepaTypa Kak mepa
CpPEHEW KHWHETHYECKOW DSHEpPruM TEIUIOBOrO MABMXKEHUS wvactul rasa. [llkama
temriepatyp KenbBuna. ['azoBeie 3akoHBI. YpaBHeHune MeHeneeBa—KnanenpoHa.
3akoH [lamprona. M3omponeccsl B WACATBHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. [ paduueckoe mpeacTaBieHHE HW30MPOIECCOB: H30TEPMa, H30XO0Pa,
n3obapa.

TexHUuecKue yCTpOMCTBAa M IPAKTHUYECKOE IPHMEHEHHME: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JHUCKPETHOE CTPOEHUE BellecTBa, QoTorpaduu
MOJIEKYJI OPraHUYECKUX COECIUHEHUN.

OmnbITel 110 1D Py3Un KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JBUKECHHUSL.

Mogens onsita lTepHa.

OneITHI, JOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUS.

Mopaenp, HuIroCTprUpyronias IpUpoay AaBiICHUS Ia3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HJICAJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnsle padomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEPEHMM
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPbl BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKTy TapaMETPaMU COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbl mepmoouHamuKu

TepmoauHaMuueckass cucreMa. BHYTpeHHSSI 3HEprusi TEPMOJUHAMUYECKON
CUCTEMBI U cIoc0o0bl €€ n3MeHeHus. KoianuecTBo TemnoTsl U padoTta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HWJCAJIbHOrO  rasza. Buabl  Termuonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMSI, U3JIydeHHE. Y AeJIbHAs TEIIOEMKOCTh BEILECTBA.
KoandecTBO TEMI0TH IPpH TEIIONEpe1aye.

[Tonssitue 006 amuabatHoM mponecce. [lepBblif 3aKOH TEPMOJWHAMUKH.
[IpumeHeHne mepBOro 3akOHa TEPMOJMHAMHMKHM K H3omporeccam. ['papuueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtumMocTh MpoiieccoB B MPUPO/IE.

TenmoBble  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3oBanus »HEpruv B TEIUIOBBIX MamuHaxX. KoapduuueHt mnone3Horo
neiictBus TerwtoBod mammHbL [ukn KapHo m ero koaddumueHT mose3Horo
JNEUCTBUA. DKOJIIOTMYECKUE MPOOJIEMBI TEIUIOAHEPT€TUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CTOpaHus, OBITOBOW XOJIOAMIBHHK, KOHAUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEPruM Teja IMPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OYTBUIKM TIOJ JICUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3Qgupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUACOAEMOHCTPALINS).

W3meHeHue BHYTpEHHEH SHEPTUH (TeMIlepaTyphl) Tea IpH TeIIonepeaye.

OnpiT MO anuabaTHOMY paCHIUPEHHIO0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabonvl

N3mepenne yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eéewyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u KoHmeHcanus. Vcrmapenue u kuneHue. AOCONIOTHAS U
OTHOCUTENIbHASA BJIAXHOCTh Bo3Ayxa. HackimeHHbI mnap. YjenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUCTAJUTH3AIMs. Y IebHas TeruoTa miasiaeHus. Cyonmumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHu4yeckre yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEPHaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NTAPOB.

Kunenuve npu NoHWKEHHOM JIaBJIICHUU.

CriocoObl M3MEpEHUs BIAYKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamoptsle padonvl

N3mepenre OTHOCUTEIBHOM BIAXKHOCTH BO3AyXa.

Paszgea 4. JnekTpoanHammuka
Tema 1. dnekmpocmamuxa
OnekTpu3aius Tel. JJNeKTpudeckuid 3apsan. JlBa Buga dSIEKTPUUYECKUX
3apsaoB. [IpOBOJHUKH, TUAICKTPUKHA W TIOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsia.



B3anmoneiicteue 3apsanoB. 3akoH Kynmona. TouedHbIN 2IEKTpUUECKUI 3apsi.
Onekrpudeckoe mone. Hanpspk€HHOCTe  dnmekTpuueckoro moisa.  [IpuHnumn
CYHEPHO3ULIMU IIEKTPUYECKUX IOJEeH. JIMHUM HanpssKEHHOCTH DIIEKTPUYECKOTO
1OJIAL.

PaGoTa cwt anexkTpocraruaeckoro nois. [loteniman. PazHOCTs TOTEHITHATIOB.
[IpoBOOHUKM W JHAJIEKTPUKHA B DJIEKTPOCTATHYECKOM Toye. [luanexkrpuueckas
IIPOHULIAEMOCTb.

OnekrpoémkocTs. KoHeHcaTop. DNEKTPOEMKOCTh TUNIOCKOTO0 KOHAEHCATOpA.
OHeprus 3apsHKEHHOr0 KOHACHCAaTopa.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE d3JIEKTPONpPHOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM I10JIE.

DneKkTpocTaTudecKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTBh  JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSTHUAS MEXKAY HUMH U IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamoptsle padbonivl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBUSA CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 11711 y4acTKa LEenu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

Pabora oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoimHOCTB
IEKTPUYECKOTO TOKA.

DJIEKTPOABMKYIIAasi CUJa M BHYTPEHHEE CONPOTUBIICHUE HCTOYHUKA TOKA.
3axoH Oma 111 MOTHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTrkoe 3aMbIkaHue.

DJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMneparypsl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKMY. CobcTBeHHAS 151 IIPUMECHAS IIPOBOAUMOCTD
NOJIyIPOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1oiynpoBoJHUKOBBIE TPUOOPBHI.



DJIEKTPUYECKU TOK B  pacTBOpax H  pacIiulaBaXx  3JIEKTPOJIUTOB.
DIEKTPONUTHYECKAS TUCCOUALUA. DIEKTPOIIH3.

DnekTpudecknuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsana. Monuus. [Lazma.

TexHUUecKHuEe YCTPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETp,
BOJITMETP, pPEOCTaT, HWCTOYHUKU TOKA, OAJIEKTPOHArpeBaTelbHble MNPHOOPBHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIN JAUO,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN THO]I, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUSL.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYCHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTpOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONMPOTUBJICHUS METAILIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoit pa3psii 1 IPOBOIMMOCTB BO3yXa.

OAHOCTOPOHHSSI POBOJAUMOCTD UO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusle padomul

W3yyeHue cMenaHHOro COeJMHEHUsI PE3UCTOPOB.

M3MepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue snexktposusa.

Me:xnpeaMeTHble CBS3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHMOJI0OTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonssmusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHM: SBJICHHE, HAy4YHbIH (hakT, rumoresa, (Qu3mveckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICITUPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUM, JuHEWHas (QyHKIMS,
napabona, runepooia, ux rpaguKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexaHmdyeckoe JBM)KEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIUI0O0OOMEH YKUBBIX OPraHU3MOB (BU[bI TEIIONEPEAAYH, TEIIOBOE PaBHOBECHUE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOU IPUPOJE.



Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHAS Macca, TEMJIOBbIE CBOMCTBA TBEPABIX TEJI, KUIKOCTEW U Ta30B,
AJICKTPUYECKUE  CBOMCTBA  METAUIOB,  JJICKTPOJUTHUYECKAS  JUCCOLIMALIMA,
rajilbBaHUKa.

l'eoepaghus: B1axXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: TipeoOpa3oBaHUE ABWKEHUN C HCIIONH30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOIAUIUIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTrHe), JABUTATEIb BHYTPEHHETO
CropaHus, apopasi TypOrHa, OBITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUN
MOJYy4YEHUsS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHMCJIE HAHOMATECpPUAIIOB, H
HAaHOTEXHOJIOTHH, AJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHUE DJICKTPONPHUOOPOB,
KCEPOKC, CTpYWUHBIN MIPUHTEP, 3JICKTPOHArpeBaTEIIbHbIC IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TPHOOPHI, TATbBAHHKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenne ydeOHOTO TpenMera «@Du3HMKa» HA YPOBHE CPEIHEr0 OOIIETro
oOpa3oBanusi (0a30BbIN YPOBEHB) JIOJDKHO OOECMEYUTH JTOCTHKEHHUE CIETYIOIINX
JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro mpeamera «Du3nkay J0HKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCSA
copMUpPOBaHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlWH, TO3UTHUBHBIX BHYTPCHHHX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIEeCTBa, PAaCHIUPEHUE KU3HEHHOTO
OIIbITA W OMbITA JESITEIBHOCTH B IPOLECCE pealln3allii OCHOBHBIX HaIlPaBJICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKJAHCKON MO3UIIMU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETOBEUYECKUX T'YMAaHHCTHUECKHX U
JIEMOKPAaTHYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPaXTAHCKOIrO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPABJICHUHN B 00pa30BaTEIbLHON OpraHU3alliu;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOMN AEATEIBHOCTH;

2) IATPMOTUYECKOI0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTbh POCCUNUCKON IPaKIaHCKOW UIEHTUYHOCTH, TAaTPUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHMKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIEC B
JIEATEIBHOCTH YUYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOUYasl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) Tpy10BOI0 BOCIIMTAHMS:



MHTEPEC K pa3IMYHbIM cdepam npodhecCHOHANbHOU IEATEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (DHU3UKOIN M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyay1uieil mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HKY HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpBl, OCO3HAHHE TI00aIHHOTO
XapakTepa SKOJIOIMUECKUX Mpooiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE JACHUCTBUN B OKPYKAIOLIEH CPElle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOTO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (HU3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHWE LEHHOCTH HAYYHOM JEATENIBHOCTH, TOTOBHOCTH B IPOLIECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYIO U HCCIIEJOBATEIbCKYIO
NEeATENbHOCTh HHINBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBble Jloruueckue aeiicTBus:
CaMOCTOSITENIFHO  (hOpMyIHpOBaTH W aKTyaJW3upoBaTh  MpodIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpEACIATh I JeATEIbHOCTH, 3aJlaBaTh IapaMeTPhl M KPUTEPHH UX
JOCTHKCHHSI,
BBISIBJISITH ~ 3aKOHOMEPHOCTH M TIPOTHUBOpPEYHMS B  pacCcMaTpHUBAaCMBIX
(U3NYECKUX SBIICHUSAX;
pa3pabarbiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YYETOM aHaIM3a WMEIOIIUXCS
MaTepUaIbHBIX H HEMATEPHAIbHBIX PECYpPCOB;
BHOCHTH KOPPEKTHBBI B JCATCILHOCTD, OIICHUBATh COOTBETCTBHE PE3y/IbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIICICTBUN ACSITEILHOCTH;
KOODJAWHHUPOBATh H  BBINIOJNHATH pabOTy B  YCJIOBHSIX  PEaTbHOTO,
BUPTYAIBHOTO 1 KOMOMHUPOBAHHOTO B3aHMMOJICHCTBYSI,
pa3BHUBaTh KPEATUBHOE MBIILICHUE ITPU PEIICHUH KU3HEHHBIX ITPOOJIEM.
Ba3oBble ncciie10BaTeIbCKHE AeiiCTBHUS:
BJIQJICTh HAYYHOH TEPMHHOJIOTHEH, KITFOUYCBBIMU IOHSATHSAMH W METOJaMHU
bu3HYecKoi HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIBCKON M MPOSKTHOMN JESITCIBHOCTH
B 00ylacTu (PM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITTOUCKY
METOJ/IOB pelieHusl 3ajiay (HU3MYECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IUYHBIX
METO/I0B MTO3HAHUS,

BIAJCTh BHJAMH JCATEIBHOCTH II0 IIOJIYYEHHIO HOBOTO 3HAHUA, €T0
WHTEPIPETANNA, TMPEOOPa30OBaHUI0 W TPUMEHEHHI0O B Pa3IMYHBIX YUEOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX TIPOEKTOB B 00acTH (PU3NKH;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIU3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOIUTh apryMEHTHl MJis J0Ka3aTelbhCTBa
CBOUMX YTBEPXKICHHM, 3a/1aBaTh TaPaMETPhI M KPUTCPUU PEIICHHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHWS 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OopMyIUpoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHON
JESATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HUKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;,

yMETh TEPEHOCUTh 3HaHUSA 10 (uU3MKe B MPAKTUYECKYyI0 00JacTh
KU3ZHENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a49H, JOITYCKAIOIINE ATbTCPHATUBHBIC PEIICHUS.

Pabora c undgopmanmueii:

BJIAJICTh HABBIKAMU TOJy4YeHHs] UHPOpMalUU (HU3UIECKOTO COJEPKAHUS U3
HMCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIHHO OCYIIECTBIATh IIOWCK, aHaJM3,
CHUCTEMATH3AINI0 W WHTEPIpPETAnui0 WH(POpMAIMK pa3InYHBIX BUIAOB U (GopM
IIPE/ICTABIICHHUSI,

OIICHUBATH JOCTOBEPHOCTHh MH(POPMAIIHH;

UCIIOJIb30BaTh  CpPEJACTBA  WH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3AIIMOHHBIX
3aad ¢ COONIOJICHWEM TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepeKeHusi, TMpPaBOBBIX U  ITUYECKUX HOPM, HOpPM
uH(OPMAIMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJACP)KAaHUS B Pa3IUYHBIX (opMarax C
y49€TOM Ha3zHAYCHUS WHPOPMAIIUU | TIEJICBON ayIUTOPHH, BEIOMpAs ONITUMAIIEHYIO
dbopMy TIpencTaBlIeHUs U BU3yalld3alUu.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:
OCYIIECTBIIATH 00IIEHNE HA YPOKax (U3UKH U BO BHE-YPOUHOU JCATEIHHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(DJIUKTHBIX CUTyalUd W  CMATr4aTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOXO TOYKY 3PEHMS C HUCIIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

IIOHUMATh W HMCIOJIb30BAaTh NMPEUMYIIECTBA KOMAaHIHOW W WHIUBUIYAJIBHOU
padoThI;

BBIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEUCTBUH C YUETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEHN KaXKJI0I'0 YJI€HA KOJIJICKTUBA,

IIPUHUMATh LE€JIM COBMECTHOM  JCATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITH IUIAH JCUCTBHI,
pachpeneniarTb poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIATh pEe3yJIbTaThI
COBMECTHOH pabOThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKA KOMAaHIbl B
o01uit pe3yNbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeularaTtb HOBBIE IIPOEKTHI, OLEHHMBATh HWIEHU C TO3ULHAHA HOBU3HBI,
OPUTHHAIBHOCTH, PAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JAeiicTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00NacTU
GU3MKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3a/1a9H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHUsS PACUYETHBIX U KaueCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl C YU4ETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

JieNlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OIICHUBATH MTPHOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMKA B 00IacTH
(U3MKH, TOCTOSTHHO MOBBILLIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOIIUOHAIbHBI HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTD,

OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM;



BIAJCTh HABBIKAMHM  IIO3HABATEILHON  pedJeKCHMM KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBaTh PUCKM M CBOEBPEMEHHO NPUHHUMATh PEUICHUS IO HUX
CHI)KEHUIO;

IIPUHUMATh MOTHBBI M apryMEHTHl JIPYyIUX [PU AHAIU3E pE3yJIbTaTOB
JEATEIBHOCTH;

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX NpPU aAHAIN3E pPE3yJIbTATOB
JEATEIbHOCTH,

MPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mpouecce TOCTHXKEHUSI JTUYHOCTHBIX PE3yJIbTATOB OCBOCHUS IPOTrPaMMBbI
no ¢Gus3uKe a7 YPOBHS CpeAHEro oOImero o0pa3oBaHHA y OOYyYaroMIMXCs
COBEPIICHCTBYETCS AMOLIMOHAJIbHBIN WHTEJUICKT, MPENOJIararo i
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOITMOHAIIEHOE
COCTOSIHME, BUJICTh HAMPABICHUS Pa3BUTHUsI COOCTBEHHOMN AMOIMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOMIET0O CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIIOCOOHOCTh aJallTUPOBATBCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAllWM, BKJIKOYAOMIECH CTPEMIICHUE K JOCTHMIKCHUIO LEIU U
yCIIEXy, ONTHMHU3M, HUHUIMATUBHOCTb, YMEHHUE JCHCTBOBATH HCXOAS U3 CBOHUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTH €ro IMpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3periarb KOHPIUKTHI.

INPEAMETHBIE PE3YJbBTATBI
K xonuy oOydenuss B 10 kiacce mnpeaMeTHbIE pe3yJbTaThl Ha 0Oa30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3HKUA B (POPMHPOBAHUU
COBPEMEHHOM HAy4yHON KapTHHBl MHpA, B PA3BUTHH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;



YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3MYECKUX MOJICTICH:
MaTepuaibHas TOUKa, HHEPIUAIbHAA CUCTeMa OTCYETa, a0COMOTHO TBEPAOE TEJO,
UJICAJbHBIN Ta3, MOJEIN CTPOEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KMHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
3JIEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEUHOE JIBUKEHUE,
CBOOOJIHOE TaJIeHUE TeJl, IBXKEHHUE MO OKPY>KHOCTH, MHEPIUs, B3aUMOJICHCTBUE
Ten, nud@ys3usi, OPOYHOBCKOE JIBMKEHUE, CTPOCHUE KUAKOCTEH M TBEPJBIX T,
U3MeHeHne o0bhEMa Ten MpU HarpeBaHWHW (OXJIAXJICHHUHU), TEIJIOBOE PaBHOBECHE,
UCIIapEeHHUEe, KOHJCHCAIMS, IUJIABJICHUE, KPUCTAJUIU3AIUs, KHUIICHHUE, BIAXXHOCTh
BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €ro0 HarpeBaHWHM B 3aKPBITOM COCYJE,
CBSI3b MEXKIY NapaMeTpaMH COCTOSIHHA Tra3a B M30IPOLIECCaxX, AJIEKTpU3alUs Tell,
B3aMMO/ICHCTBUE 3aPSAJIOB;

OTIMCHIBATh MEXAHMYECKOE NBIKCHHE, HMCIOIb3ys (PU3NUECKHe BEITMYUHBIL:
KOOpJIMHATa, MYTh, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAJIbHAS SHEPIusi, MEXaHU4YecKas
paboTa, MexaHWYecKass MOIIHOCTh; MpPH OINWCAHUU TMPABUIBLHO TPAKTOBATH
(bu3HYeCKuil CMBICT HCIHOJIb3YeMbIX BEJIMYMH, WX O0O3HAYCHUS W €IUHMUIIbI,
HaXOJUTh (OPMYJIBI, CBS3BIBAIOIINE MAHHYIO (U3UYECKYIO BEIMYHUHY C IPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYECHHBIE TEIUJIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBIICHHS,
UCTONIb3YsT (DU3UYECKUE BEIIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHsis
KUHETUYECKasi PHEPTUsi XaOTHYECKOrO JIBIXKCHUSI MOJICKYJ, CPEHEKBaIpaTUIHAs
CKOpPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThl, BHYTPEHHSS JHEprus, padora rasa,
KO (PUIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBUTATENS; IIPH OMHCAHUU
MPaBUWIBHO TPAKTOBaTh (U3MYECKUN CMBICT MCHOJIB3YEMbIX BEJIWYWH, HX
0003HAUEHUS W EJUHUIBI, HAXOJIUTh (OPMYJbI, CBSI3BIBAIOIINE JAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTHUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUsI (ITPOLIECCHI), UCTIONIBb3Ys (PU3MYECKHE BETUYMHBL AJIEKTPUUECKUUN 3apsij,
AIEKTPUUYECKOE MOJIE, HAMPSHXKEHHOCTD IMOJIsI, MOTEHIIUAJ, PA3HOCTh MOTEHIUAJIOB;
Py ONHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3WUECKHA CMBICT HCIIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHMSI W CIWHMIIBI; yKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JaHHYI0 (U3UYECKYIO BEIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONB3Ys (PU3NUECKUE
3aKOHBI Y TIPUHIMIBL: 3aKOH BceMUpHOro Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsS] MEXaHMYECKOW DSHEPruM, 3aKOH COXPAHEHUS HWMITYJIbCa,
NPUHLUN CYNEPNO3UIUA CHWJI, HPUHIUIT PABHOMPABUS HMHEPIHATBHBIX CHUCTEM



oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOCHHS BEIIECTBAa, Ta30BBIC
3aKOHBI, CBA3b CPEHEH KMHETHYECKON SHEPTUU TETUIOBOTO JIBIKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIlepaTypol, NepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOr0 3apsna, 3akoH KyioHa, mpu 3TOM pasiauyarh CJIOBECHYIO
(GbOopMyITMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TPaHUIIBI,
o0acT) IPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TPHUHILMIBI JEHCTBUS  MAIlMH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBUS UX OE30MACHOTIO MCIIOJIBb30BAHUS B
MIOBCEIHEBHOM JKU3HU;

BBITIOHATh JKCHEPUMEHTHI IO HCCICNOBAHUIO (PU3UYECKUX SIBICHUU U
MPOIECCOB C HCIOJIB30BAHUEM TPAMBIX W KOCBEHHBIX H3MEPEHUN, MPU ITOM
dopMynupoBath mpoOieMy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPUMEHTA,
co0uparh yCTaHOBKY W3 MPEUIOKEHHOIO0 O00OpYAOBaHHUSA, MPOBOAUTH OIBIT U
(opMyIMpPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSMBIC U KOCBEHHBIC H3MEPEHUS (PU3HUECKUX BEITUYHH, TIPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OIICHKHU MOTPEUIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTU  MEXIy  (PU3NYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM IMPSIMBIX WU3MEPEHUM, MPU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY,
¢buKcHpoBaTh pe3yabTaThl MONYUYEHHOW 3aBUCUMOCTU (U3MUYECKUX BEIUYUH B
BUJIe Tabmuil U TpaduKOB, A€TIaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOiroAaTh mpaBuiia 6€30MacHOrO TpyJla MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO 5SKCHEpHMEHTa, Y4eOHO-HCCIENOBAaTENbCKOW W IPOEKTHOM
JESITEIbHOCTH C WCIIOJIb30BAHUEM H3MEPHUTENBbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacu€THbIE 3aJaydl C SBHO 3aJaHHOW (DHU3MUECKOH MO/IENbIO,
UCTOJB3Ys (PU3HUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7auu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEITUUYUHBI U (DOPMYIIHI,
HEOOXOUMBbIE ISl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OIICHUBATH PEaTbHOCTh
MOJTy4YE€HHOTO 3HaUYeHUs (PU3MUECKON BEIUYUHBL

pelaTh KaueCTBEHHBIE 3aJaul: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
LENOYKY pacCyXJ€HUU C OMOpPOM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuYeCcKue SIBJICHNUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEICTABJICHUS y4eOHOW W HAyYHO-NOMYJISIPHOM MH(pOpMaLUy, MOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH()OPMALINIO;



IPUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOM JKU3HU
Ui obecrieyeHus: 6€30MacHOCTH MPH OOpPAIEHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIIOJIEHUSI HOPM SKOJOTHIECKOTO
MTOBEACHUS B OKPYXKAIOLIEH CpeE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHBIX COLHMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PaCHpenessaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBATHO OILIEHUBAThH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHUE PACCMAaTPUBAEMON TPOOIEMBI.

K xonuy oOydenuss B 11 kJjacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYarOIIMXCsl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TpaHULbl MPUMEHEHHUS W3YYEHHBIX (U3HYECKUX MOJENIEH:
TOYEUYHBIN 3JIEKTPUUECKUN 3apsi, Jy4Y CBETa, TOUEUHbI HCTOYHHUK CBETA, s/IepHas
MOJIeJIb aTOMa, HYKJIOHHAss MOJIeJh aTOMHOTO siipa MpH pPelIeHUuH (PU3NIEeCKuX
3azay;

pacrno3HaBaTh (pU3NUYECKHUE SBJICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKN U KBAHTOBOM (DPM3MKH: 3IEKTpUUYECKask MPOBOJIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHMUTHOE JIEUCTBUS TOKAa, B3aUMOJIECHCTBUE
MAarHuTOB, DJIEKTPOMAarHUTHasT WHAYKUUSA, JEHCTBUE MAarHUTHOIO IO Ha
IPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsll, 3JEKTPOMAarHUTHBIE KOJeOaHUs U
BOJIHBI, NIPSIMOJIMHEWHOE PACIPOCTPAHEHHUE CBETA, OTPAXKCHHE, IPEIOMIICHUE,
uHTepdepeHuss, audpakuus U HOJASpU3aLMs  CBETa, JUCIEpPCUsl CBETa,
dotornexTpudeckuii 3GhexT (horoaddekT), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE
JMHENYaTOro CIEeKTpa aTroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas
PaaOaKTUBHOCTH;

ONKCHIBATh H3YYECHHbIC CBOMCTBA BEILECTBA (RJIEKTPUUYECKUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NIPOBOJUMOCTh  Pa3jIUMYHBIX  Cpel) U
ANEKTPOMATHUTHBIC SIBICHHS (MPOIECCHI), HCHONB3Yys (DU3UUECKHE BEIMYUHBL:
IEKTPUYECKUIN 3aps]l, CHJIA TOKA, JIEKTPUUECKOE HaNpPsHKEHHE, JJIEKTPHUYECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, EKTPOABIKYIIAs cuja, paboTa TOKa,
WHIYKIUS MAarHATHOTO Iojs, cuia Awmrmepa, cuna JlopeHua, MHIYKTUBHOCTH
KATYIIK{, HEPIrusl 3JIEKTPUUYECKOTO0 M MArHUTHOrO IMOJIEH, MEpPHOJ U 4YacToTa
KoneOaHuil B KoJebaTeIpbHOM KOHTYpE, 3apsil U Ccuja ToKa B Ipolecce



TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJie0aHWH, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHWJIA JIMH3BI, TIPH OMHCAHWUW TPABWIHHO TPAKTOBATh (DU3UUCCKUN
CMBICJI HCIIONB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W E€IUHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JaHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIIMYMHAMMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SBIECHUS W MPOLECCH, HCHOJb3YS
(dbu3nYeCKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTUs U UMITYJIbC (POTOHA, MTEPUO/I TOJypaciaia, SHEPTrHs CBI3U
ATOMHBIX SIZIEp, TPU OIMUCAHWM TPABWIBHO TPAKTOBAaTh (PUIMYECKUIA CMBICT
WCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAUEHWS W CIWHHWIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3WUYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYHWHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BETNYUHBI,

aHAJIM3UPOBATh (PU3UYECKHUE IMPOIECChl U SBICHUS, UCIONB3Ys (PU3NUECKUE
3aKOHBI U MPUHLMINBL 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEIbHOIO
COCIMHEHUS MPOBOJAHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWAH, 3aKOH NPSIMOJMHENHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHINTeHHa st doTodrddexra,
3aKOH COXPAaHEHMsI SHEPIrUM, 3aKOH COXPAHEHUs HUMIILYJIbCA, 3aKOH COXPAHEHMUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHUsI MacCOBOI0 4McCIa, MOCTyJarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmlaja, Py 3TOM pa3andyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IIPUMEHUMOCTH;

ONPEACIIATh HAMPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOJHUKA
C TOKOM, cujibl AMmnepa u cuiibl JlopeHna;

CTPOUTHh W ONHCHIBaTh H300paXKEHUE, CO3/1aBaCMOE INIOCKUM 3EpPKaJIOM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCIIENOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPAMBIX U KOCBEHHBIX W3MEPEHUN: IIPU ITOM
dbopMyupoBaTh MpoOJIeMy/3aady ¥ THUIIOTE3y y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOAKEHHOIO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
(GbopMyIMpOBaTH BHIBOIHI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (U3HUECKUX BEITUYUH, IIPU
ATOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO M3MEpPEHWS W HWCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIIMYUH C HCIOJIb30BaHUEM
OpSMBIX HM3MEPEHUM: MpPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BHUC TAOJHUIl U
rpaduKOB, J€JIaTh BRIBOABI 10 PE3yIbTaTaM MCCIICI0BAHUS;



coOroAaTh mpaBmiia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIECIOBAHUMN B
pamMKax y4eOHOTO DSKCHEpHMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOIrO
000pyI0BaHUS,

pemath pacu€THBIE 3aJaydl C SBHO 3aJaHHOW (DHU3MUECKOH MO/IENbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1a4u
BbIOUpaTh (PU3UUECKYI0O MOJEIb, BBIACIATh (PU3NUECKHE BETUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelIeHUs, NMPOBOJUTh PAcU€Thl M OLICHUBATH PEaIbHOCTh
MOJTy4YE€HHOT0 3Hau€HUs1 (PU3MUECKON BEIUYUHBL;

penaTh KaueCTBEHHbIE 33Ja41: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY pPAaCCYXJEHUH C OMOpOM Ha M3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznyecKue sIBICHMUS;

UCIOJb30BaTh  MpPU  pPELIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHbBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y IPEACTABIICHUS] YUYEOHOW M Hay4YHO-MOMYJSIPHON MH(POPMALIMH, IMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYAEMYIO HH(POpPMALHIO;

OOBSCHATh MNPUHIMNBI JEHCTBUS MAIUMH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOIO MCHOIb30BAaHUS B IOBCEIHEBHON
KU3HY;

PUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTH MPH OOpPAIEHUH ¢ MPUOOPAMHU U TEXHUUYECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS M COOJIIOJIEHUSI HOPM SKOJOTHIECKOTO
MTOBEJCHUS B OKPYXKAIOLIEH CpeE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, PALMOHAIBHO PpaCHpenessaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBaTHO OIIEHUBAThH
BKJIAJ] KQXXJIOTO M3 YYACTHUKOB IPYIIIHI B PEIICHNUE PACCMAaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHUe pa3ieioB U TeM undpoBbie
Ne /i P Kontpoasnsl | IlpakTuueckn (ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoThI e padoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' g ya https://m.edsoo.ru/7f41b172
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarnka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hunanika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2. 1 1
3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 hitps:/m.cdsoo.rw/7f41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnnorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 O 10 1
CHOBBT TCPMOMHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BELLIECTBA. 5 bub6nuoreka [IOK

®a30BbIe IEPEXO/IbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Pa3nea 4. JIEKTPOJUHAMUKA

bubnnoreka [IOK
4.1 JeKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2NeKTpUYecKuil TOK. TOKU B bubnnoreka [JOK
4.2 12
pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

JlaTa

Ne Kontpoas | Ilpakruuec uugposbIe

Tema ypoka H3Y4YeH

n/m Bcero HbIe KHe o0pa3oBaTe/IbHbIE

us
padoThI padoTbI pecypchl

| ®usuka — Hayka o npupoje. Hayuneie 1 bubnnoreka [JOK
METOMBI ITIO3HAHUA OKPYIKAIOIIETO MUPaA https://m.edsoo.ru/ff0c32¢2
Poab u mecTo pusuku B hopMupoBaHUM

2 COBPEMEHHOI HAy4YHOU KapTUHBI MUPA, B 1 bubmorexa HOK

p . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIIOICH
Mexanudeckoe JBHXEHUE.

3 OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 bubmuoreka [JOK
nBuxkenus. [lepeMenieHue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE PSMOJIMHEWNHOE ABUKECHHUE 1 bubmorexa HOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE 1 bu6nuoreka [IOK
JBHKCHHC https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienue. Y CKopeHue | bu6mmoreka [IOK
CBOOOHOTO ITaJICHUSA https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe npuxenue. [[puxenue 1 bu6mmorexa [{OK
MaTepuaibHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun oTHOCcUTENBbHOCTH ["anumest.

. bubmuoreka [JOK

8 NuepunaneHblie cuctemsl oTcyera. [lepBbii 1

3akoH HproToHa

https://m.edsoo.ru/ff0c3bel
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Macca tena. Cuina. [lpuHnun cynepno3unuu

9 cui. Bropoit 3akon Herotona st bubmmorexa [TOK
) p B https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKU
10 Tperuii 3akoH HproToHa U151 MaTepUaIbHBIX bu6nuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCeMUpPHOTo TAroreHus. Cumna bubnnorexa [IOK
TsixecTH. [lepBast kocMudecKkasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Temna
yipy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpennsa. Cuina
13 comn OTEIBJ'IGHI/IH 1} (11)/1(1),I[BI/I)KCHI/II/II) Tena B bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c3{76
AKUJKOCTHU WM raze
[TocTynarenbHOE 1 BpalaTesbHOE JBUKEHUE
14 abcoMOTHO TBEPIOTO TeNa. MOMEHT CUJIBL. bubmuotexa [JOK
IInedo cumnel. YcnoBusi paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynbsc MaTepuaibHOM TOUKH, CUCTEMBI
15 MarepuaibHbIX ToOueK. IMIynbe cuibl. 3aKOH bubmuorexa [JOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
PaGota u mouHocTh cuibl. Kunernueckas
16 sHEeprus MmarepuanbHoil Touku. Teopema 00 bubmmorexa [TOK
P P - P https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETUYECKOW SHEPT U
[TorenumanbHas sHeprus. [loreHnnanpHas
17 SHEPTHUs YIPYro AepopMUPOBAHHON bubnuorexa [JOK
npykuHbl. [loTeHunanbHas sHeprus rena https://m.edsoo.ru/ff0c461a
BOJIM3U TTOBEPXHOCTH 3eMIIH
18 IloTeHMaIbHBIE M HEMOTEHIIMAIBLHBIC CHUJIBI. bu6mmorexa [{OK
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CBs3b pa6OTI)I HCIIOTCHIHUAJIBHBIX CUJI C
H3MCHCHHEM MEXaHHUYCCKOM OHCPIrun
CHCTEMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHUYeCKOMn OHCPIUuun

https://m.edsoo.ru/ff0c478¢

19

Jlaboparopnas padota «lccnenoBanue cBsi3u
paboThI CHITBI C KI3MEHEHUEM MEXaHUIECKON
JHEPIUU Tejla Ha IPUMEPE PACTKCHUS
PE3UHOBOTO KIyTa

20

KonTponbnas pabota no teme «KnunemaTtuka.
JluHamuka. 3aKOHbI COXPaHEHUS B
MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUST MOJIEKYISIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHKCHUS U B3aUMOJICHCTBUS
YacTHIl BeniecTBa. Moien CTpOSHHsI Ta30B,
XKUJIKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuectBo BemiecTsa.
[TocTostHHast ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

WUneansusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomtoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKON YHEPIUU ABUKECHUS
MOJIEKYJl. YpaBHeHUE MeHeneeBa-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. ['a30BbIe 3aKOHBI



https://m.edsoo.ru/ff0c478c
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Jlaboparopuas padora «VccnenoBanue

28 3aBUCHUMOCTH MEXIY IapaMmeTpamMu
COCTOSIHHS Pa3pEKEHHOTO razay
29 N3omporueccsl B HeaIbHOM raze u ux bu6nuoreka [IOK
rpaduieckoe npecTaBieHre https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus TepMOJUHAMUYECKON
30 CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI. bubnuorexa [JOK
KonuuecTtBo Temnotel u pabota. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OJHOATOMHOIO UJI€aJIbHOTO Tra3a
31 Bunw Temmonepenauu Bubmorexa TOK
P https://m.edsoo.ru/ff0c5¢36
VY nenbHas TENI0EMKOCTh BEIIECTBA.
32 KonuuecTBo TemioTsl Ipu Temionepeaaye bubmmorexa [TOK
. P P ' https://m.edsoo.ru/ff0c5c36
AnmnabaTHslii poriiecc
1 [lepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnuorexa [JOK
MMPUMEHEHUE K U30IPOIIECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs po1ieccoB B MPUPOJIE. bubnuorexa [JOK
Bropoii 3akoH TepMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunuun geiictus u KI1J{ TeroBoit bubmuoreka [JOK
MaIllMHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIT{
37 DKOJOTHYECKHE MPOOIEMbI TETIO3HEPTeTUKH
n Oo6o06maromuii ypok «MoekysipHast bubanorexa [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKID https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme
bubmuoreka [JOK
39 «MonekynspHas pusuka. OCHOBbI

TCPMOANMHAMUKUN

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpa3zoBanue U KOHJCHCAIHSL. bu6nuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
A1 AOCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTh bubmuorexa [JOK
Bo3ayxa. Hacelennsiit nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimyeckue u
4 amopdHbIe Terna. AHU30TPOIUS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuJIKue KpUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHrabl
43 [InaBnenue u Kkpucramumszanus. Y aeibHast bubnnorexa [JOK
teruiorta miaeneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHECHHE TEIUIOBOTO OamaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIEKTPUIECKUH 3apsi. bubmuorexa [JOK
JIBa BUa 3IEKTPUUECKUX 3aPsAI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, AUDTIEKTPUKH U
46 H(I:JI OBOJHUKH BaK(I:H COXpaHCHUS bubmorexa HOK
YHIPOBOA ) p https://m.edsoo.ru/ff0c6bee
AIEKTPUIECKOTO 3apsiaa
47 B3aumogeiictBue 3apsnoB. 3akoH Kyiona. bubnnorexa [JOK
TouYeuHBIi 2JEKTPUYECKHN 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
48 [IpuHIMI CYIIEPHO3UIIUN SJIEKTPHICCKUX bubmmorexa [TOK
p ULI ynep H . p https://m.edsoo.ru/ff0c6df2
nosiei. JInauu HanpsKEHHOCTH
49 PaGota cui 31eKTpoCTaTUYeCKOro moisl. bubnuorexa [JOK
Ilorennuan. Pa3HocTh NOTEHIINAIOB https://m.edsoo.ru/ff0c6100
[IpoBOIHMKYN U AUDIICKTPUKH B
bu6mmoreka [{OK
50 3IEKTPOCTATUUECKOM II0JIE.

ZII/ISHGKTPI/I‘IGCKEIH IMPpOHUIACMOCTDb

https://m.edsoo.ru/ff0c7018
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51

OnexrpoémkocTs. Konnencarop

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

ONeKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72¢0

53

Jlaboparopuas padora "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIMT IEUCTBUS U MPUMEHEHHE
KOHJICHCATOPOB, KOIMUPOBAJILHOTO aniapara,
CTPYHHOI'O IPUHTEPA. DIIEKTPOCTATUUYECKAS
3amuTa. 3a3eMIICHHE DJICKTPOIIPHOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBanusl. [loctosHubIi Tok. Cuna
toka. Hanpsbxenue. CornporuBieHue. 3aKoH
Oma jy1st ygacTka 1enu

56

[TocnenoBarenbHOE, ApaLICIBHOE,
CMEIIIAaHHOE COCTMHEHHE TIPOBOIHUKOB.
Jlaboparopuas pabota «3yuenue
CMEIIIAHHOTO COSIMHCHHSI PE3UCTOPOBY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c 7410

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenua

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7838

58

3axon OMa JuIs MOJIHOM (3aMKHYTOI)

SHGKTqueCKOﬁ OCIIn. KOpOTKOG 3aMBIKaHHC.

Jlaboparopnas pabota «H3mepenue I1C
MCTOYHHKA TOKA U €r0 BHYTPCHHETO
COIIPOTHBIICHUSI

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7ae0

59

DeKTpOHHAs TPOBOAUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTD COTPOTHUBIICHUS
METAJIJIOB OT TEMIIEPaTyPhl.
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https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CBepXIpOBOJIUMOCTH

OnexTpuuecKuil TOK B BakyyMe. CBolicTBa

60 1
ANEKTPOHHBIX IMyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U
61 MpUMECHas MpoBOAUMOCTh. CBOMCTBA p—n 1 bubmorexa HOK
P POBOA i P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPHI
DNEeKTPUYECKHU TOK B pacTBOpax U
6 paciuiaBax 3JIEKTPOJIMUTOB. 1 bubnnorexa [IOK
DNEeKTPONUTHYECKAs JUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKHU TOK B rasax.
63 CamocTosTebHBIN 1 HECAMOCTOSATEIbHBII 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c84ae
pa3psa. Mouaus. [1nazma
DneKTpuuecKre NPHOOPhI U yCTPOMCTBA U UX
64 I aKTIE‘-IeCKOG 1| IEMGHSHI/IG }{'[ EBI/IJIa 1 bubmmorexa [IOK
P p P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acHOCTH
bubmuoreka [JOK
65 O06o006marmui ypok « JIeKTPOTHHAMUKA) 1
HHATOTIHH Yp poa https://m.edsoo.ru/ff0c88be
KonrponsHas padora o Teme
66 «Qnekrpocraruka. [TocTosHHBIM | bubnnorexa [IOK
BJIEKTPUYECKUM TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHbliil ypok. KonTponbHas padota no | bu6nuoreka LIOK
Teme "DneKkTpoanHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PezepHblit ypok. O600maronuii ypok no | bubnnorexa [IOK

TemaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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