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IlosicHuTeILHAN 3aNMHCKA
Ipeamer: pusuxa
Kaacc: 10 - 11
Bcero yacoB Ha u3yyeHue nporpammbi: 68
Kosu4yecTBO 4acoB B Heaearo: 1

Kypc paccuuman na 2 200a 06yuenusn

ge.]'ll/l Kypca:

1. pa3BuTHE TIO3HABaTENBHBIX HHTEPECOB, HMHTEIUICKTYaIbHBIX M  TBOPYECKHX
CIOCOOHOCTEM B mpolecce pemeHuss (U3NYECKUX 3aJad U CaMOCTOSTEIbHOI0
IpUOOPETEHUS] HOBBIX 3HAHUM;

2. COBEpIICHCTBOBAHUE IMOJYYCHHBIX B OCHOBHOM Kypce 3HAHUW M YMECHUU;

3. ¢opMupoBaHHE TMPEACTABUTEICH O TIOCTAHOBKE, KIACCH(PUKAIUK, NpUeMax W
METO/AxX pelIeHust PU3NUECKUX 3a1a4;

4. TpUMEHATh 3HAHUA N0 Qu3MKe Ui OOBSICHEHUS SIBICHUM NPUPOIbI, CBOMCTB
BELIECTBA, peIIeHUs (U3MUECKUX 3a7ad, CAMOCTOATEIbHOTO MPHOOpETEeHUs u

OLIEHKH HOBOI HH(OpMannu (HrU3HUECKOro CoAepKaHusl.

3agaun Kypca:

1. yrayGnenue u cucreMaTu3anys 3HAHUN ydaluxcs;
2. yCBOEGHHE y4yalllUMHUCS OOLIUX aIrOPUTMOB pEIIeHU 3a/1a4;

3. OBJIaICHUC OCHOBHBIMU METOJAMU PCHICHUS 3a/1a4.

2. O0mas xapakTepucTuKa Kypca

[Ipomecc pemieHust 3aga4 CIy>KAT OJHUM W3 CPEACTB OBIAJACHHUS CHCTEMOW HAyYHBIX
3HaHWI TI0 TOMY WM MHOMY ydeOHOMY mpeameTy. OCOOEHHO BeJIMKa €ro PoJib MpHu 00y4eHUH
¢dusuke, T1Ie 3a1a4M BBICTYNAIOT JCHCTBEHHBIM CPEICTBOM (DOPMUPOBAHUSI OCHOBOTIOJIATAIOIINX
dbusznueckux 3HaHWM U yMeHUH. B mporecce pernieHus oOydaromuecs OBIAJEBAIOT METOJaMHU
HCCIICOOBAaHUSA pa3JINIHBIX SIBJICHUN IMpUPOABI, 3BHAKOMSATCSA C HOBBIMH IIPOTPECCUBHBIMHA UJCAMU
" B3IMAAaMH, C OTKPBITUAMU OTCUYCCTBCHHEBIX YUYCHBIX, C JOCTHXXCHUAMU OTECUECTBEHHOU HAayKHn
U TCXHHUKH, C HOBBIMHU HpO(i)GCCI/IHMI/I.

IIporpamma  3JIGKTUBHOIO  Kypca  OpPUEHTHPYET  Yy4yuTelns Ha  JajbHenuee
COBEPIIICHCTBOBAHUE YK€ YCBOCHHBIX OOYyUYalOIIMMHCS 3HAHWK W yMeHwid. [[ins 3Toro Bcs

nporpaMma JeIuTCsl Ha HECKOJIbKO pa3fesioB. B mporpamme BblfelieHbI OCHOBHBIE pa3Jieibl
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HIKOJIBHOTO Kypca (pU3UKH, B HaYale U3y4eHUs! KOTOPBIX C YUal[UMUCS MOBTOPSIOTCS OCHOBHBIE
3aKOHBI U (hopMyJBl AaHHOTO pasfena. IIpum mombope 3amay MO KaxAOMy pasleiry MOXKHO
UCIIOJIb30BaTh BHIUMCIIUTEIbHBIC, KAYECTBEHHEIC, rpaduueckre, SIKCIIepUMEHTAIBHBIE 33/1a4H.

B nauane u3yueHus Kypca JaeTcsl JBa ypokKa, IEJIbI0 KOTOPBIX SBJISIETCS 3HAKOMCTBO
yualxcs C MOHSATHEM «3ajayay, MX Kiaccuukalueil U OCHOBHBIMU CIIOCOOAMH pEIlEHUSI.
Bonpiioe 3HaYeHue 1aeTcs aropuTMy, KOTOPBIH (OPMUPYET MBICTUTEILHBIC ONEPAIHH: aHATTU3
YCJIOBHS 33J]a4H, IOTAJIKa, POEKT PEIICHMs], BBIIBUKEHHUE TUTIOTE3bI (PEIICHHUE), BHIBO/.

B 10 xnacce mpu pemieHuu 3agad oco00oe BHUMaHHE YIENSETCS IMOCIe0BATeIbHOCTH
NeicTBUI, aHanu3y (U3UYECKOro SBIEHUS, MPOTOBAPUBAHMIO BCIYX PEIICHUS, AaHAIU3Y
NoJlyueHHOro oTBeTa. Ecim B Hawasie pasjena Juisl WUIIOCTPAlMM MCIOJB3YIOTCS 3aJayd U3
MEXaHHUKH, MOJIEKYIIIPHOU (DU3HUKH, JJICKTPOIMHAMUKH, TO B JATBHEHIIIEM PEIIAIOTCS 339U U3
pa3zenoB Kypca ¢usuku 11 kinacca.

[Tpu noBTOpeHNHN 0000IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETUUYECKUI MaTepual, TaK
U MpUEMbI PElICHUS 3aja4, MPUHUMAIOTCS BO BHUMAHME IIEJIM MOBTOPEHUS MPH MOATOTOBKE K
€IMHOMY TOCYJapCTBEHHOMY JK3aMEHY.

[Ipu pemienuu 3a1a4y MO0 MEXaHUKE, MOJICKYISIPHON (U3UKE, IINEKTPOJAUMHAMUKE TIIaBHOE
BHHUMaHue oOpamaercs Ha (GOpMUPOBAHHWE YMEHMI pellaTh 3a/ayd, Ha HAKOIUICHHWE OIbITa
pelieHus 3a/1a4 pa3IuaHON TPYTHOCTH.

B xonue wu3ydenuss ocHOBHBIX TeM («KuHemaTnka u nuHamukay, «MomekymsipHas
buznkay, «INEKTPOIUHAMHIKAY») MPOBOAATCS UTOTOBBIC 3aHATUS B (JOpME MPOBEPOUHBIX PabdoT,
3a/laHusl KOTOPBIX COCTABJICHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke yactu «B» u vactu
«C». Pabotsl paccumTaHbl Ha JBa yaca, coaepkat oT 5 mgo 10 3amau, nBa Bapuanrta. [locrme
U3y4eHUs HeOoabIMX TeM («3akoHbl coxpaHeHus. ['uapocratuka», «OCHOBBI TEPMOJAUHAMUKI,
«BomHOBBIE U KBAHTOBBIE CBOWCTBA CBETA)») MPOBOISTCS 3aHATHS B (hOpME TECTOBOM pabOTHI Ha
1 yac, coneprxateit 3aganus u3z EI'D (wactb «A» u yactb «B»).

I[IpuHuunbI 0TOOpPA coepKaHUS U OPraHU3AIUM YU4eOHOro MaTepuaJa

. COOTBETCTBHUE COJIEPKaHUs 3a/1a4 YPOBHIO KJIIACCUYECKONM (PU3UKH, BBIICPIKABIIHX
MPOBEPKY BpPEMEHEM, a TaK)K€ YPOBHIO Pa3BUTHS COBPEMEHHOW (M3UKU, C BO3MOXKHOCTHIO
MOCTPOEHUS B TIporecce pemeHuss (U3NYECKUX W MaTeMaTUYeCKHX MOJeNed H3ydaeMbIX
O0BEKTOB C pa3jMYHON CTENEeHbIO JAeTajdu3allid, peaJnu3yeMod Ha OCHOBE NPUMEHEHUS:
KOHKPETHBIX 3aKOHOB (PU3WYECKUX Teopui, (GyHIaMEHTAIbHBIX (DU3MYECKHX 3aKOHOB,
METOJIOJIOTUYECKUX  MPUHIMIOB  (U3MKH, a TakkKe METOAOB  AKCIEPUMEHTAIbHOM,
TEOPETHYECKONU U BHIYUCIUTEIILHON (DU3UKH;

o COOTBETCTBUE coJiepkKaHusi U (opM TMpeabsBlIeHUs 3agady TpeOOBaHUAM

roCy/IapCTBEHHBIX MPOTPaMM 1o (U3HKE;



J BO3MOXHOCTh OOYYEHMS aHaJIM3y YCIOBHH AKCIEPUMEHTAIBHO HaOII0aeMbIX
SBJICHH, paCCMaTPUBAEMBbIX B 33]1a4€;

. BO3MOXXHOCTh (DOPMHPOBAHUS IMOCPEICTBOM COJCpPKAHUS 3a/ady U METOAOB HX
pELIEHUs] Hay4HOI0 MHMPOBO33PEHUS M HAYYHOTO MOJAXO0Ja K H3YYEHHIO SIBICHUN HPHUPOIBL,
a/ICKBaTHBIX CTUJIIO MBIIUICHUS, B paMKaX KOTOPOTO MOKET OBITh pelIeHa 33/1a4a;

. JKU3HEHHBIX CUTYaLM U Pa3BUTUS HAYYHOI'O MUPOBO33PEHHUS.

[Ipennaraemblii Kypc OpUEHTUPOBAH HA KOMMYHUKATUBHBIN UCCIIEIOBATENBCKUM MOIX0/
B OOy4eHHMH, B KOTOPOM IPOCIICKHBAIOTCSA CIEAYIOUIME 3Tarbl CyOBEKTHOH AEATEIbHOCTH
yUaluxcs U YYUTENs: COBMECTHOE TBOPUECTBO YUUTEINS U YUAIUXCS 0 CO3JaHUI0 (pU3ruecKoit
npo0JIEMHOIN CUTyallMd WM JESTENBHOCTH MO MOAOOpY LMKIA 3ajad MO0 H3y4yaeMoWl Teme —
aHaM3 HalIeHHOW NpoOIeMHOW cuTyanuu (3agadd) 4deTkoe (opMynupoBaHHe (HU3HUECKON
gacTH mpoOieMbl (3aaud)  BBIIBIKEHHE THUIIOTE3  pa3paboTka Mopened (pu3ndeckux,
MaTeMaTHUYECKUX) MPOTHO3UPOBAHUE PE3YJIbTATOB PA3BUTHUS BO BPEMEHHU JKCIEPUMEHTAIBHO
HAOMIO/TaeMBIX SBIIGHUH  TPOBEpPKAa U KOPPEKTUPOBKA TUIOTE3 —> HAXOXKIEHUE pPEIIeHUN
IIPOBEPKA U aHAIM3 PELIEHUN — IMPEAJIOKEHUS M0 UCIOIb30BAHUIO MOJyYEHHBIX PE3YyJbTaTOB
JUIsL TIOCTAaHOBKM M pEIlEHUs APYrux MnpodseM (3a7ay) MO HM3yyaeMoll Teme, MO paHee
U3y4EHHBIM TeMaM Kypca (PU3MKH, a TaKXKe [0 TeMaM JAPYTuX MpeIMETOB €CTECTBEHHOHAYYHOTO

OUKJIa, OIICHKA 3HAYCHUA.

OO0mme pekoMeHAAIUM K IPOBEICHNIO 3aHATHIA

IIpn u3yueHun Kypca MOTyT BO3HUKHYTH METOJMYECKUE CIIOKHOCTH, CBSI3aHHBIE C TEM,
4YTO 3HAaHUM 1O OOJIBIIMHCTBY pa3fenoB Kypca (U3MKM Ha YypOBHE OCHOBHOM IIKOJIBI
HEJ0CTAaTOYHO I OCO3HAHHOT'O BOCTIPUSATHUS PsiJia pacCMaTpUBAEMbIX BOIIPOCOB U 3a/1a4.

bonbmias dyacTte Marepuania, COCTaBISIOIIAs COJEp)KaHUE MPHUKIAIHOTO Kypca,
COOTBETCTBYET IOCYAaPCTBEHHOMY 00pa30oBaTeIbHOMY CTaHIAPTy (pru3nueckoro oOpa3oBaHus Ha
npopMILHOM YPOBHE, B CBSI3H, C Y€M KypC HE CTOJIBKO paclIMpsieT KpYr MpeIMEeTHBIX 3HaHUN
yyalmxcs, CKOJbKO YIIIyOJIIeT MX 3a CUeT YCHJIEHHS HENpPEeAMETHBIX MHPOBO33PEHUECKON U

MGTOHOHOFHHGCKOﬁ KOMITOHCHT COACPIKAHUS.

MeToabl M OpraHu3anMoHHbIe GopMbI 00yUeHM I
Jiga peanmuzauuy 1ened W 3amad  JAHHOTO MPHUKJIAJHOTO Kypca Mpeiroaraercs
UCTOJNB30BaTh  CleAyioue  (GopMbl  3aHATHHA: MPAKTHUKYMBl IO  PEIICHUIO  3ajad,
CaMOCTOATCIIbHAsA pa60Ta yqamuxcs, KOHCYJIbTalluu, 3a4cCT. Ha 3anstusx MPUMCHAIOTCA

KOJUIEKTUBHBIE W WHIUBUAYalbHbIE (DOpPMBI pabOThI: MOCTAHOBKA, PEIICHUS U OOCYKICHHS
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pemieHnsT 3a1av, MOArOTOBKA K €IUHOMY HAIMOHAIBHOMY TECTHPOBAHHIO, MOIO0p U
COCTaBJICHHUE 3a/1a4 Ha TeMy | T.1. [Ipejmonaraercsi Takke BBIMOJHEHUE JOMAITHUX 3aJIaHHi 110
peumicHu0 3a7ad.  JlOMHHAHTHOH e (OPMON yueHHs JOJDKHA CTaTh HCCIIEI0BATEIIbCKAs
NeSITeIbHOCTh YUCHHUKA, KOTOPasi MOXET ObITh PeajiM30BaHa KaK Ha 3aHATHIX B KJIacce, TaK U B
XO0JIe CaMOCTOSATENbHON paboThl ydamuxcs. Bce 3aHATHS JODKHBI HOCUTH TPOOJIEMHBIN
XapakTep M BKIIOYATH B C€0sl CAMOCTOATEIBHYIO padoTy.

Metoapl 00ydeHuUsl, IPUMEHSEMBbIE B paMKaX IPUKJIATHOTO Kypca, MOTYT M JOJIKHBI
OBITh JIOCTaTOYHO pa3zHOOOpa3HbIMH. [Ipexie Bcero 3TO HcCieloBaTelibcKas padoTa camux
YUaIIUXCsl, COCTAaBJICHUE O0OOIIAOIINX TAaOJUI, a TAaK)KE MOJArOTOBKA M 3alUTa YYal[UMHUCS
AJITOPUTMOB PCHICHUA 3aad. B 3aBucmmocTtu ot HHIUBUAYAJIBHOI'0 IIaHA YYUTCIIb JOJIKCH
npeajiaratb ydamumcsa HOI[FOTOBHCHHBIﬁ UM IICPCUYCHDb 3aaa4 pa3JIMUHOTrO YPOBHS CIIOKHOCTH.

[ToMrMO WCCIEIOBATEIBCKOTO METOJIA IEIeCOO0pa3HO UCIOJIb30BAHUE YaCTHYHO-
MIOUCKOBOTO, TMPOOJIEMHOTO H3JIOKEHUS, a B OTACIbHBIX ClydasX HH(POPMAIMOHHO-
HIUTIOCTPATUBHOTO. HOCJ’ICIIHI/Iﬁ MCTOJ MPUMCHACTCA B TOM CJIy4dac, KOrja y Yydaluxcs
OTCYTCTBYET 0a3a, MO3BOJISIOIIAS HCITOJIb30BaTh MPOAYKTUBHBIC METO/IBI.

CpeacrBa 00y4eHust

OCHOBHBIMU cpeacTBaMu O6y‘IeHI/I}I IIpU U3YUCHUH NPUKIIATHOTO KypCa ABJISIFOTCA:

. duznyeckue npudopkl.

. I'padmyeckue WILTIOCTpALlUU (CXEMBI, YEPTEXKHU, TPAPUKH).
. Junaktudeckrue MaTepuasibl.

. Y4eOHUKHN (PU3MKH [T CTAPIIUX KJIACCOB CPEIHEH IIKOJIBI.
. VYuebHbie mocobust mo pusuke, COOPHUKH 3a/1ad.

Opranunsanus caMoCTOSITeIbHON padoThl

CamocrodTenbHas paboTa MpeanojaraeT Co3JIaHue TUAAKTUYECKOro KOMILIEKca 3ajad,
pEIIEHHBIX CaMOCTOSITEIbHO Ha OCHOBE MCIIOJIb30BaHHUS KOHKPETHBIX 3aKOHOB (PH3MYECKHX
Teopui, PyHIAMEHTATbHBIX (U3NYECKUX 3aKOHOB, METOIOJOTHYECKUX MPHUHIUIIOB (U3MKH, a
TaKXKe METOJIOB HKCIEPUMEHTAJIbHOM, TEOPETUYECKOM U BBIYUCIMTENBbHOM (u3uku  u3
pa3IMYHBIX COOPHUKOB 3a/1a4 ¢ OpHEHTalMel Ha MpopuiIbHOe 00pa30BaHUE YUAIIUXCS.

OxupaeMbIMU pe3yIbTaTaMM 3aHATHI SABJIAIOTCH:

. pacuMpeHye 3HaHU 00 OCHOBHBIX aIrOpUTMaxX pelieHus 3aa4, pa3InyHbIX
METOJax NpUueMax peleHus 3ajaay;

. pa3BUTHE NIO3HABATEIbHBIX HHTEPECOB, UHTEIIEKTYaJIbHBIX U TBOPYECKUX
CHOCOOHOCTEHM Ha OCHOBE OIBITa CAMOCTOSTENILHOIO IPUOOPETEHNUS HOBBIX 3HAHUM, aHAJIN3a U

OIICHKH HOBOH MH(MOpMAIIHH;



. CO3HATEIBHOE CAMOOIPE/ICICHIE YICHUKA OTHOCUTEILHO PO TaTbHEUIIEro
00yuyeHHs WK TPOPECCUOHATBHOMN IEATEIIHOCTH;
. NOJIy4YEeHHUE TPEICTABICHUH O posid (PU3UKHU B TO3HAHUU MHPA, PU3HMUECKUX U

MaTEMAaTHYCCKUX METOAAaX HUCCIICAOBAHMUA.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenne yueObHOro Kypca «®PHu3uKa B 33/1a4ax» HA YPOBHE CPETHETO 0OIIEeTo
o0Opa3oBanus (6a30BbIM YPOBEHB) IOJDKHO 00€CTIEUUTh JOCTHXKEHHUE CIEAYIOIINX JTUYHOCTHBIX,

MCTAIIPCIAMCTHBIX U IPECAMCTHBIX O6paSOBaTeJ'IBHHX PEe3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «Du3nka B 3a/1a4ax» TOJKHBI
OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH O0YYArOIIMXCS PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEHN MO3UIMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAIMI, TO3UTUBHBIX
BHYTPEHHUX YOEKJICHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
o0I11ecTBa, paclIMpPeHHEe KU3ZHEHHOTO OMBITA U OMBITA JESITELHOCTH B MPOLIECCE peann3aiuu

OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITUTATEIIbHOM ACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) epasicoanckozo socnumanus:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUK 00YUYaIOIIErocsi Kak aKkTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

MPUHITHE TPATUIIUOHHBIX 00IEYeTIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATHIECKUX
IIEHHOCTEIA;

TOTOBHOCTH BECTH COBMECTHYIO JICITETLHOCTh B MHTEpECcaxX rPakJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHHU3AIINH;

YMEHHE B3aUMO/JICHCTBOBATH C COIIMALHBIMA HHCTUTYTAaMHU B COOTBETCTBHH C UX (DYHKIUAMU U
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOU NEATEILHOCTH,

2) MaTPUOTHUIECKOTO BOCTTUTAHHUS

c(hOpMUPOBAHHOCTh POCCUICKOM TPaKIAHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUNCKHX YUEHBIX B
obnacti (UMK U TEXHUKH,

3) IyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEIHOCTH YUEHOTO;
OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYAYyIIETO;

4) 5CTEeTUUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUY, BKIIFOUAsi ICTETUKY HAyYHOTO TBOPUYECTBA, MPUCYILETO
(bu3HIECKOi HayKe;

5) TpyZIOBOTO BOCITUTAHUS:



WHTEPEC K Pa3InuHbIM chepam mpoPecCHOHANBHON ASITETFHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccuu u
pea30BEIBATH COOCTBEHHBIC )KM3HCHHBIC TUIAHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpa30BaHUIO B 001acTH (PU3KUKHU HA
MPOTSKEHUU BCEU KU3HU;

6) PKOJIOTHUYECKOTO BOCITUTAHHUS:

c(OpPMUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, OCO3HAHHUE III00AIEHOTO XapaKkTepa
9KOJIOTUYECKHX MPOOIIEM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JICVCTBUI B OKPYKAIOILIEH Cpelie Ha OCHOBE 3HAHUSA LIEJIE1
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHne OMbITa ACITSILHOCTH YKOJIOTUYECKOW HAMTPABICHHOCTH Ha OCHOBE MMEIOIIIHXCS
3HaHWH 1Mo (HU3MKeE;

7) ICHHOCTH HAYYHOTO TIO3HAHHSI:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢duznyecKoil HayKu;

OCO3HaHHE [IEHHOCTH HAYYHOU JAESITeTbHOCTH, TOTOBHOCTH B MpoIlecce 3ydeHus GUu3suKu
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIIBHOCTh HHIMBUYaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3nasamenvnvie yHusepcanvHvie yueoHble 0elCmeus

ba3oBble nornueckue NeUCTBUS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIIEMY, pacCCMAaTPUBATh €&
BCECTOPOHHE;

OTIPEAEIATh LU AeSTeIbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3NUYECKUX SIBICHUSX;
pa3pabarTbIBaTh IJIaH PELICHHs MPOOIEeMBbl ¢ YIETOM aHaAJIN3a UMEIOLUXCSl MAaTEPUATIbHBIX U
HEMaTEpUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B J€SITEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YNIbTATOB 1IEJIAM, OLIEHUBATh
PHUCKHU NIOCIEACTBUN JEATEIBHOCTH;

KOOPJMHHUPOBATh U BBIIOJIHATH padOTy B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble HccnenoBaTenbCKue NEHCTBUSA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METOIaMU (PU3MUYECKOI HAYKU;
BJIaJICTh HaBBIKAaMU y4eOHO-HUCCIIE0BATENILCKOM U IPOEKTHOM JIeITENbHOCTH B 001aCTH (PU3HUKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB pPELIeHUS 3a7a4
($U3MUECKOro coiep>kaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO0B ITO3HAHUS;

BJIa/IETh BUJAMH JIEATEIHHOCTH MO0 OJyYEHUIO HOBOT'O 3HAHUS, €r0 HHTEepPIpETaluHy,
npeoOpa30BaHUIO M MPUMEHEHHIO B Pa3INYHBIX YYEOHBIX CUTYalUsAX, B TOM YHUCIIE IPU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1ady, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOAUTh apTyMEHTHI JIJISl I0Ka3aTeIbCTBA CBOMX YTBEPKICHHH, 3a/1aBaTh MapaMeTphbl
Y KPUTEPUU PELICHMUS,

aQHAJIM3UPOBATH MOJIYYSHHbIE B XO/I€ PEILICHUS 3a]aul Pe3yabTaThl, KpHTUUECKU OLIEHUBAThH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTb U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM EATEIbHOCTH, B TOM
quCIIe IPU U3YUYCHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO0 001aCTh )KU3HEACATEIHHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTh OPUTMHAIBHBIE MTOAXOAbl U PELICHHUS;



CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pa6ota ¢ nuadopmanueii:

BJIQJICTh HABBIKAMU MOJTY4YCHUS HHPOPMAIH (PU3NIECKOTO COIEPIKAHUS U3 UCTOUHUKOB PA3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBISTh IMOMCK, aHATN3, CHCTEMATU3AIIUI0 M HHTEPIIPETAIHIO
uH(pOpPMAIIUU PA3IMIHBIX BHIOB U OPM MPEIACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTHh WH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHU3aIMOHHBIX 33124 C COOJI0JICHUEM TPeOOBaHHIA
OPrOHOMUKH, TEXHUKH O€30TIaCHOCTH, TUTHEHBI, PECYPCOCOCPEKEHUS, MPABOBBIX M ITUIECKUX
HOPM, HOPM HH(DOPMAITMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PUBNIECKOTO COACPIKAHMSI B PA3TUYHBIX (hopMarax ¢ yuéToM Ha3HAUCHUS
WHQPOPMAIIUHU U LIEJICBOH ayTUTOPHH, BBIOMPAsi ONTHMAIbHYIO (POPMY IPEACTABICHUS
BU3YaJIM3aIiH.

Kommynukamuenvie ynueepcanvhbvie yueonvie 0eiUcmeus:

OCYILECTBIIATh OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOM JESITEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM S3BIKOBBIX CPEICTB;
MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW ¥ MHAMBHUIyaTbHON pabOTHI;
BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JICHCTBUI C yu€TOM OOIMX UHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT'O 4ICHA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPTaHU30BbIBaTh U KOOPIUHUPOBATH ACHCTBHUSA 110
€€ JOCTMKEHHUIO: COCTABIIATH IUIAH JEHUCTBUN, PACIPEAEIATh POIU C Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAu€CTBO CBOET0 BKJIaJa U KaXKJAOr0 y4aCTHUKA KOMaHbl B OOIIHI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C MO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATH MO3UTUBHOE CTPATErMYECKOE IMOBEICHUE B PA3JINYHBIX CUTYyalUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

Pecynamuenvie ynugepcaivnule yueonvle 0eiicmeus

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBHYIO EATEIBHOCTh B 00J1aCTH (PU3UKH U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEUICHUs] PACUETHBIX M KAUECTBEHHBIX 3a/1ay, MJIaH
BBITMIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YI4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHHUIA;

JienaTh OCO3HAHHBINA BHIOOD, apTyMEHTHUPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32
pelLIcHHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHHIO U MIPOSIBIICHUIO SPYAHUINH B 00J1aCTH PU3UKH, TTOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOIIb, SMOLUOHATBHBIN UHTEIIIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HAaBbIKAMH IO3HABATEIbLHONU peIIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUI U
MBICJIUTENIbHBIX MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHUIA;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 110 UX CHIKEHHUIO;



MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U IPABO APYTUX HA OIIUOKH.

B nporiecce 10CTHKEHUS TMYHOCTHBIX PE3YJIHTATOB OCBOCHHUS IPOTPAMMEI TI0 (DU3HKE TS
YPOBHS CpeTHET0 00IIer0 00pa3oBaHus y 00y4aroIIUXCsl COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
WHTEIIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBLHOE COCTOSTHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Chephl, OBITh YBEPECHHBIM B ce0e;
CaMOpEryJIHpPOBaHUs, BKIIOYAOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBECHHE, CIOCOOHOCTH a/IalITUPOBATHCS K SMOIIMOHATHHBIM U3MEHEHUSM U MPOSIBIISTH
TUOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMJICHUE K IOCTHKEHUIO LIETU U YCIIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOKHOCTEIA;

AMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLMOHATIBHOE COCTOSTHUE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;
COIIMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CTIOCOOHOCTH BHICTPANBATh OTHOILIECHUS C IPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHGIUKTHL.

HPEAMETHBLIE PE3YJIbTATHBI

K konmy o6ydenus B 10 kitacce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MIPUMEPax poJib U MecTO GU3UKHU B POPMUPOBAHUN COBPEMEHHON HAyYHOU
KapTHUHBI MUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B PAKTUYECKOM
JIeATEIbHOCTH JIIO/ICH;

YYUTHIBATh TPAHUIIBI IPUMEHEHHS N3YYCHHBIX (U3UYECKUX MOJIETICH: MaTepraibHas TOUKa,
WHEepLHaIbHas cucTeMa 0Tc4YETa, abCOMIOTHO TBEPIOE TETO, UACATBHBIN ra3, MOJEIN CTPOCHHS
ra3oB, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN dJIEKTPUUECKUN 3apsil IPU PEIICHUN (PU3NIECKUX
3a/1a4;

pacrno3HaBaTh GU3HYECKUE SIBJICHU (ITPOIIECCHl) U OOBSICHITHh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHHS BELIECTBA U 3JIEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBI)KEHHUE, CBOOOHOE TTaJIeHUE TeJ, TBUKEHUE 10
OKPYXKHOCTH, HHEPIHS, B3auMo ieiicTBue Tel, 1uddy3us, OpoyHOBCKOE ABUKEHUE, CTPOCHHE
JKUJIKOCTEN U TBEPABIX Tell, U3BMEHEHUE 00BEMA TeJ MPU HarpeBaHUM (OXJIAKIEHUHN ), TETIIOBOE
paBHOBeECHE, UCTIApEHUE, KOHJEH CAlUs, TUIaBICHUE, KPUCTAILIIU3ALIMS, KUTIEHHE, BIAXKHOCTh
BO3]1yXa, MOBBIIICHHUE JIaBJICHUS Ta3a MPU €r0 HArpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHUS ra3a B U30MPOLECCax, JIEKTPU3ALIHS Tell, B3aUMOICUCTBUE 3apsI0B;
OTMCHIBATh MEXAHUYECKOE JIBI)KCHUE, UCTIONB3Ys (M3MYECKUE BETUIHHBI: KOOPAWHATA, MYTh,
nepeMeInieHne, CKOpocTh, yCKOpEHHe, Macca Teja, CUila, UMITYJIbC Tella, KHHETHYeCKasi YHEPrus,
MOTEHITHATbHAS DHEPTHUS, MEXaHUYeCKast paboTa, MeXaHUYeCKasi MOIITHOCTh; MPU ONMUCAHUHT
MPABUJILHO TPAKTOBATh (PUINUECKHUIT CMBICI UCTIONB3YEMBIX BEIMUUH, X 0003HAUYCHUS U
€IMHUIIBI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHYHHY C APYTHMHU
BEJTMYMHAMU;

OTUCHIBATh NU3YYCHHBIC TEIIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCTIONB3YS (U3UIECKUE
BEJIMYMHBI: 1aBJICHUE ra3a, TEMIlepaTypa, CPEeIHss] KUHETUYECKAasi SHEPTUsl XaOTUUECKOTro
JBIDKEHUSI MOJIEKYIT, CPEHEKBAIPATUIHAS CKOPOCTh MOJIEKYIT, KOJTMYECTBO TETUIOTHI,
BHYTPEHHSISI DHEPrus, padboTa raza, KodQpUIIMEHT MOJIE3HOT0 JEHCTBHS TEIJIOBOTO JBUTATEI;
IIPU OMMCAHUU MTPABUIIBHO TPAKTOBATh GU3NYECKUI CMBICI UCIIOJIb3yEMbIX BEIHUMH, UX
0003HaYCHHSI U €MHUIIBI, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUUUHY
C IPYTUMU BEJIUMYUHAM;

ONUCHIBaTh U3YYCHHBIC AIIEKTPUUECKHE CBOMCTBA BEILIECTBA U PJICKTPUUECKUE SIBJICHUS
(mpotiecchl), UCHOIB3YS GU3NYECKUE BEIIUYUHBL: AIEKTPUUECKUH 3apsil, SIEKTPHUUECKOe ToJIe,
HaMpsKEHHOCTH MOJIs, TOTEHIIMA, Pa3HOCTh MOTEHIIMAJIOB; IPU OMHCAHUH MPABUIBHO
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TPAKTOBATh (PU3UUECKHI CMBICI UCTIOIB3YEMBIX BEJIMUUH, UX 0003HAUCHUS U CIUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;
AHATM3UPOBATH (PUINICCKUE MPOIIECCHI U SBJICHUS, UCIIONB3Ys (PU3UIECKIE 3aKOHBI U
MPUHIIMIIBL: 3aKOH BCeMUPHOTO TArotenus, I, I u 111 3akonsl HptoTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCA, TPUHIUI CYNEPIIO3ULIMH CHUJI, TPUHITUI
paBHOIPABUs UHEPLUATIBHBIX CUCTEM OTCYETA, MOJICKYIISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, TA30BbIC 3aKOHBI, CBS3b CPEJIHEN KUHETUUECKOM SHEPTUU TEIIJIOBOTO JIBHXKCHUS
MOJIEKYJI ¢ aOCOTIOTHON TEMIIEPaTypOil, MEPBBIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3aKoH KynoHa, mpu 3TOM pa3indaTrh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;
OOBSICHSATH OCHOBHBIC TTPUHIIMITHI ICHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKHUX YCTPONCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO MCIIOJIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJTHATH 3KCIIEPUMEHTHI IO UCCIICIOBAHUIO (DU3HUECKUX SIBJICHUN U POIIECCOB C
MCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM, TPU ATOM (POPMYIUPOBATH
npobieMy/3agady U TUIOTE3y Y9eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATH PSIMbIE ¥ KOCBEHHBIE H3MEPEHUS (DU3MUECKUX BEIIMYUH, IPH 3TOM BBIOUPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCIIOIb30BATh U3BECTHBIE METObI OLIEHKH MMOTPEIIHOCTEH
U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU MEXy (PU3NUECKUMH BETMYMHAMHU C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI, IIPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PHKCUPOBATEH pPe3ysIbTaThl TOTYYCHHON
3aBHCUMOCTH (PM3NYECKUX BETUYMH B BUJE TaOIHIl U TpadUKOB, AeaTh BBIBOBI 1O
pe3ysibTaTtaM MCCIe0BaHMUS;

coOiroaaTh npaBuiIa 6€30MacHOro Tpy/Aa MPH MPOBEICHUHU UCCIIEOBAHUI B paMKaxX yueOHOTO
HKCIIEPUMEHTA, Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM 1€ATEIbHOCTH C UCIIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U JTaA0OPATOPHOTO 0OOPYIOBAHHS,

pemarh pacy€THbIE 3aJ]a41 C IBHO 33JaHHON (PU3NYECKON MOJIEIIBIO, UCTIOIb3Ys PU3NUYECKUe
3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4H BBIOMPATh (PU3HUECKYIO MOJIEINb,
BBIJICNIATH (PU3MUECKUE BETHYUHBI U (HOPMYJIIbI, HEOOXOIUMBIE JIJIsl €€ PEIICHHs, IPOBOAUTH
pacuéThl U OLIEHUBATh PEAbHOCTD MOJIYYEHHOTO 3HAUCHUS (DU3NUECKON BEITHMUUHBI,

pemaTh KaueCTBEHHBIE 33/1a4H: BHICTPAUBATH JIOTUYECKH HEITPOTUBOPEUUBYIO IIETTOUKY
paccyXJIeHUM ¢ OMOPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;
MCIIOJIH30BAaTh MPH PEIICHNN YU€OHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUN TSI
MOKCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMH U TIPEJCTABICHUS yueOHON U HAYYHO-TTOMYIISIPHOM
nH(OpMaInU, TOJIYIeHHON U3 PAa3JIMUYHBIX HCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH
MoJTy4aeMyro HHPOPMAITHIO;

MIPUBOANTH MPUMEPHI BKJIaJ[a POCCUHUCKHUX U 3apYOCIKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
HCIIOJIH30BATh TEOPETUUECKHE 3HAHUSA 110 (PU3UKE B MIOBCETHEBHON KU3HHM JIJIs1 00eCTIeueHUs
0€30MacHOCTH MPH OOpAIEHUH ¢ TPHOOPaMU U TEXHUYECKUMH YCTPONCTBAMH, IS COXPaHEHHS
3JI0pOBBS U COOJIIO/IEHNS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY KalolIeil cpee;

paboTaTh B rpyMIE C BHITIOJIHEHUEM PA3IUYHBIX COI[MABHBIX POJIEH, IIIAaHUPOBATh PaboOTy
TPYIIIBI, PAIMOHATIEHO PACTIPEACIISITH O0S3aHHOCTH | IUIAHUPOBATH JACSATEIBHOCTD B
HECTaHJAPTHBIX CUTYalIMsIX, aI€KBATHO OLIEHUBATh BKJIAJ KaXJA0r0 U3 YYACTHUKOB IPYIIbI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K kon1ty o6ydenust B 11 kitacce mpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHH:

JEMOHCTPHUPOBATH HA MPUMEPaX POJIb U MeCTO GU3UKH B POPMUPOBAHUU COBPEMEHHON HAYUHOM
KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOM
JESTEIILHOCTH JIIOJIEH, IeTIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;
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YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYECHHBIX PU3NUECKUX MOJEIEH: TOUYCUHBIH dJCKTPHUSCKUN
3apsif, Jy4 CBEeTa, TOUYCUHbIN NCTOYHHK CBETA, JIepHAs MOJIeb aTOMa, HYKJIOHHAs MOJIETh
aTOMHOTO $i/Ipa MPH pelieHNH (HU3NIECKUX 3a/1a4;

pacro3HaBarh (pu3nueckue sABieHus (Mpoecchl) U 00BACHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAHTOBOW (PH3UKH: SJEKTPUUECKask IPOBOJUMOCTb, TEINIOBOE, CBETOBOE,
XUMHUYECKOEe, MarHUTHOE JACHCTBHSI TOKA, B3aUMOICHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHAS
WHAYKIHS, JHCTBIE MAarHUTHOTO TIOJISl HA MPOBOTHUK C TOKOM M JIBIXKYIITUKCS 3apsij,
3IEKTPOMArHUTHbIE KOJeOaHUs U BOJIHBI, IPSIMOJIMHEHHOE pacCpOCTPaHEHUE CBETA, OTPAKECHHE,
npejaomMieHue, naTephepeHus, Tuppakuus 1 NoasSpru3anus CBeTa, TUCIepCHs CBETa,
doToanekrpuueckuii 3pdext (hoTod3ddeKT), CBeTOBOE TaBICHNE, BOSHUKHOBCHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/IA, €CTECTBEHHAS M UCKYCCTBEHHASI PaIMOAKTUBHOCTb;

OMKCHIBATh N3YUEHHBIE CBOIMCTBA BeIlleCTBA (3JEKTPUUECKHUE, MAaTHUTHBIE, ONITUYECKUE,
AIIEKTPUUYECKYIO IPOBOIUMOCTD PA3IMYHBIX CPE.) U DIEKTPOMATHUTHBIC SBJICHUS (TIPOLIECCHI),
UCTIONB3YS (PU3UUYECKUE BEIIMUUHBI: SJICKTPUUECKUN 3apsifl, CUila TOKA, dJEKTPHUECKOE
HaIpsHKEHUE, SIIEKTPHUECKOE COMTPOTUBIICHUE, PA3HOCTH MTOTEHIIHAIOB, AJIEKTPOABIIKYIIAst CUIIA,
paboTa Toka, MHAYKIMS MAarHUTHOTO MOJIs, cuiia Amrepa, cuia JlopeHna, HHIyKTUBHOCTD
KaTYIIKH, SHEPTHSI AJIEKTPHUECKOT0 U MATHUTHOTO TOJICH, IEPHO/ ¥ YaCTOTa KOJIeOaHHii B
KoJIe0aTEeIbHOM KOHTYpE, 3apsij U Cujla TOKa B IPOIECCE TAPMOHUYECKHX AJIEKTPOMATrHUTHBIX
Kosie0aHni, POKYCHOE PacCTOSTHUE M ONTUYECKAast CUJIA JIMH3bI, IPU ONMCAaHUH TIPABUIIBHO
TPAKTOBATh (PU3UUECKHI CMBICT HCIOJIb3YEMbIX BEIMYMH, UX 0003HAUYCHHUS U €IUHULIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;
OTMKCHIBATh U3YUECHHBIC KBAHTOBBIC SIBJIICHUS U TPOIIECCHI, UCTIONB3Ys (PU3NUECKHE BETUYHHBIL:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M 9aCTOTa CBETA, SHEPTHsI U UMITYIIbC (POTOHA,
MepUOoJ MOTypaciaja, SHEPTUs CBA3H aTOMHBIX sIJIep, IPH OMUCAHHUH MIPABUIBHO TPAKTOBATh
(U3NIECKUl CMBICIT HCIIOJIb3YEMBIX BETMYMH, UX 0003HAYCHHS W €IMHHIIBI, YKa3bIBATh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUMHY C APYTUMHU BETUYUHAMU, BEIYUCIATD
3HAYCHHUE (PU3NUECKON BEIIUYUHBI;

aHATM3UPOBATH (PUBNYECKUE MPOIIECCHI U SABIICHUS, HCTIONB3Ys (PU3NUECKIe 3aKOHBI U
NPUHIUIEL: 3aK0H OMa, 3aKOHBI TIOCIIEI0BATEIBHOTO U APAIJIEIEHOTO COCIMHEHUS
MPOBOJAHMKOB, 3aK0H JIkoyns—JIeHna, 3aK0H 2JIeKTPOMAarHUTHON UHIYKIIUH, 3aKOH
NPSMOJIMHEHHOTO PacIpOCTPaHEHHs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MTPEJIOMIICHUS
CBeTa, ypaBHeHHE DiHIITeHa 11 poTodddexTa, 3aK0OH COXpaHEHHs SHEPTUH, 3aKOH
COXpaHEHHsI UMITYJIbCa, 3aKOH COXPAaHEHHsI AJIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPaHEHHS
MacCOBOT'0 YHCIa, MOCTyIaThl bopa, 3aKOH paln0aKTUBHOTO pachajia, mpu TOM pa3inyaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €T0 MaTEMAaTUIECKOE BRIPAKEHNE M YCIOBHS (TPAHMIIBI,
00JacTv) IPUMEHUMOCTH,

OTIpEeNIeNATh HAlpaBJICHNUE BEKTOPa MHIYKIIMA MAarHUTHOTO TIOJISI TPOBOIHUKA C TOKOM, CHITBI
Awmriepa u cuibl JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;
BBITIOJTHATH KCTIEPUMEHTHI TIO UCCIIEIOBAHUIO (PU3UUYECKUX SIBJICHUN U MPOIIECCOB C
WCIIOJTb30BaHUEM TPSMBIX U KOCBEHHBIX H3MEPESHUI: TIPH 3TOM (POPMYITHPOBATH
npobiemMy/3agady U TUIOTe3y y4eOHOIo 3KCIIepHUMEHTa, COOUPATh YCTAHOBKY U3
NPEIO’KEHHOTO 000PYAOBaHUS, TPOBOIUTH OTBIT U (HOPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISATh IPSIMbIE 1 KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYUH, IPH 3TOM BBIOMPATH
ONITUMAITLHBIN CTIOCO0 M3MEPEHHS U MCIIONIb30BaTh N3BECTHBIE METO/IBI OIICHKH MOTPEITHOCTEH
U3MEPEHHUI;

HCCJIEIOBATh 3aBUCUMOCTHU (PM3MUYECKUX BEJIMYMH C UCIIOJIB30BaHUEM MPSAMBIX U3MEpPEHUil: npu
ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YJIbTATHI MOTYYCHHON 3aBUCHUMOCTH
¢bu3nyecKuX BeIMYUH B BUJIE TAOIHUI] U rpaUKOB, JeN1aTh BHIBOBI [0 pe3yIbTaTaM
WCCIICIOBAHHS,
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coOuro1aTh MpaBuiia 0€301MacHOro TPYy/la MNP MPOBECHUN UCCIEIOBAaHUN B paMKax yueOHOTO
9KCIIEPUMEHTA, YUeOHO-UCCIEJ0BATEIBCKOM U IPOSKTHOM JIESITEIBHOCTH C HCIOIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMS;

pemnats pacy€THBIC 3a/1a4M C SBHO 33/1aHHON (PU3NYeCKol MOAENbBIO, HCIIONb3Ys (pU3nYecKre
3aKOHBI U IPUHIIMIIBL, HA OCHOBE aHAJIN3a yCIOBHUS 3a7aul BBIOUPATh (PU3UYECKYIO MOJIEIb,
BBIJICTIATH (PU3NUECKHE BETMUMHBI U (POPMYJIBI, HEOOXOIUMBIE IS €€ pelICHHs, IIPOBOIUTH
pacy€Thbl U OLIEHUBATH PEATbHOCTH IMOJYYEHHOTO 3HAYCHUS (PU3UUECKOMN BETHUNHBL;

penIaTh KaueCTBEHHBIC 33/1a4H: BBICTPAHBATh JIOTHYECKH HETTPOTHBOPEUUBYIO IICTIOUKY
paccyXKIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;
UCIIONIb30BATh IPH PEIICHUH YYeOHbIX 3a/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIC TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUHU U IPEACTABICHUS y4eOHOM U HAYYHO-TIOMYIISIPHON
uH(pOpMaINK, TOTYIEHHOH U3 Pa3IMYHBIX HCTOYHUKOB, KDUTUYECKH aHAJTM3UPOBATH
MOJIy4aeMyt0 HH(POPMAIHIO;

OOBACHATH IPUHLIUIIBI ICHCTBUS MAIlIMH, TPHOOPOB M TEXHUUYECKHUX YCTPOMCTB, pa3indaTh
YCIIOBHA UX 0€30IM1acCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH IIPUMEPHI BKJIa/Ia POCCHHCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;
UCIIOJIb30BATh TEOPETUYECKHIE 3HAHUS 10 (PH3HMKE B IIOBCEHEBHOMN JKU3HU ISl 00ECTICYCHUS
0€30IaCHOCTH ITpH OOPAIICHNUH C TPHOOpPAMH U TEXHHYECKUMH YCTPOHCTBAMH, JIJISI COXPAHEHUS
3JI0POBBSI U COOJIFOICHHST HOPM 3KOJIOTHYECKOT0 TIOBECHHUS B OKPY’KAIOILEH cpene;

paboTatk B TpyIIe ¢ BBITOJHEHHEM PAa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PaboTy
TPYIIBI, PAMOHAIBEHO PACTIPEaeNsaTh 005S3aHHOCTH U IUNITAHUPOBATh AEATEILHOCTD B
HECTaHJAAPTHBIX CUTYAIHUsAX, aJIeKBAaTHO OIICHUBATH BKJIA] KQKI0TO U3 YYACTHUKOB I'PYIIIIHI B
pelleHNe pelIeHne paccCMaTpUBaeMoi MPoOIEMBI.
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3. Copepxanue Kypca
10 -11 xiaccer

duznyeckas 3agaua.
Knaccupurkauus 3agau
(4 9)

Yro Takoe Qusmueckas 3amada. CoctaB ¢uszmdeckod 3amaun. Dusnmveckas Teopusi U
peeHue 3aaa4. 3HaueHHe 3a7a4 B O0YYCHUHU U KU3HH.

Knaccudukanus ¢uznyeckux 3anad 1mo TpeOOBaHUIO, COACPNKAHUIO, CIIOCO0Y 3aTaHUs H
pemenus. [Ipumepsl 3a1a4 BceX BUIOB.

CocraBnenue ¢puszndeckux 3aaa4d. OCHOBHbIC TpeOOBaHUS K COCTaBIICHHIO 3a/1a4. CriocoObl

N TCXHHKA COCTAaBJICHUA 3aaa4. HpI/IMepLI 3aJaa4 BCCX BUJIOB.

IIpaBuia u npuemMsl pemieHust GU3NYECKUX 33124
(6 9)

OOmme TpeOoBaHMS TPH PEIICHUH (PU3MUECKUX 3a/4a4. DTarbl pemeHus (U3NIEeCKOM
3amayn. Paborta ¢ TekcToM 3amauu. AHanu3 (QuU3NYEecKOro SBIEHHS; (OPMYIUPOBKA HICH °
pemenus (MIaH peuleHus). BeimonHeHwe 1ulaHa pemeHus 3agaud. YuciIoBOM  pacuer.
Hcronp30BaHne BBIYMCIUTENLHOW TEXHHUKH Ui pacueToB. AHAIN3 PEUICHHS M €ro 3HaueHHe.
Odopmienue pemieHusl.

TunuyHble HETOCTAaTKU NPU PELIEHUH U OQOPMIICHMM pelleHHs (U3MUEcKO 3a1auu.
N3yueHune npumepoB pemieHus 3ajad. Pa3muuHble MpUeMbl U CIIOCOOBI PELIeHMS: allTOPUTMBI,

aHAJIOTUH, TeOMETpUUYECKUE prueMbl. MeTo pa3MepHoCTel, TpaduiyecKie peteHus U T. .

JInHaMuka M cTaTuka
(8 )

KoopnuHathblii MeTON pemieHusl 3ajJad Mo MeEXaHuke. PelleHwe 3amad Ha OCHOBHBIE
3aKOHBI TMHAMUKHU: HprOTOHA, 3aKOHBI TSI CUJT TATOTEHHUS], YIPYTOCTH, TPEHUSI, CONPOTUBIIEHUS.
Pemienne 3amauy Ha JBHKEHME MaTEpPUAIBbHOW TOYKH, CUCTEMBbI TOYEK, TBEPAOrO TeJNa IOJ
JEUCTBHEM HECKOJILKHUX CHII.

3amaun Ha ompeIeTICHUE XapaKTePUCTUK PaBHOBECHUS (DU3UIECKUX CHCTEM.

3ajaun  Ha  TNPUHLUN ~ OTHOCUTEIBHOCTH: KHHEMATHUYECKHE M  JMHAMUYECKHeE
XapaKTEPUCTUKU JIBUXKECHHUS TeJla B Pa3HbIX HHEPLUHUAIBHBIX CUCTEMAX OTCUETA.

[TonGop, cocraBieHWe W pelIeHWe IO WHTEpecaM PAa3IUYHBIX CIOKETHBIX 3aJ1ad:
3aHUMATENbHBIX, OKCIEPUMEHTAIBHBIX C OBITOBBIM COJEpPKAaHUEM, C TEXHHYECKUM U

KpacBCAYCCKUM COACPKAaHNEM, BOCHHO-TCXHUYCCKUM COACPIKAHUCM.
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DKCKYPCHH C IeJIbI0 0TOOpa TAaHHBIX JIJISi COCTABJICHHS 3a/1a4.

3aKoHBI COXpaHeHus!
(84)

Knaccudpukamus 3amad 1o MeXaHHKE: pelIeHHe 3a7ad CpeICTBAMH KHHEMATHKH,
JUHAMHKH, C [IOMOLIBIO 3aKOHOB, COXPAHECHMUS.

3amayM Ha 3aKOH COXPAHEHMs HMIIYJIbCa M PEaKTUBHOE JBW)KCHHME. 3ajadyd Ha
onpeneneHue paboTbl M MOIIHOCTH. 3aJadyd Ha 3aKOH COXPAHEHHs U IpeBpallCHUs
MEXaHUYECKON IHEPTUU.

Pemenne 3agau HeckonbkuMu criocodamu. CocTaBiieHUE 3a/1a4 HA 33JaHHBIE OOBEKThI UIH
ABJIeHUs. B3aumorpoBepka pemaeMbIX 3ajad. 3HAKOMCTBO C IIPUMEpaMH PELIEHUs 3a1ad I10
MEXaHUKe PeCIyOJIMKAaHCKUX U MEXAYHAPOIHBIX OJIMMIIHA.

KoHncTpykTOpcKkHe 3amayuM M 3aJa4d Ha IPOEKTBI: MOJENb aKCEICPOMETPa, MOJIEINb
MassTHHUKAa Dyko, MOJAEIb KPOHIUTEHHA, MOJENb IYIIKH C IPOTUBOOTKATHBIM YCTPOMCTBOM,
IPOEKTHl CaMOJBMKYIIUXCS TENEXKEK, MPOEKThl YCTPOHCTB A HAOMIOACHUS HEBECOMOCTH,

MOJICJIb AaBTOKOJIE0ATEILHON CUCTEMEL.

CTpoeHue 1 CBOMCTBA ra3oB, }KMAKOCTell U TBEPABIX TeJl
(6 1)

KauecTBeHHbIE 3a/1a4u Ha OCHOBHBIE MOJIOXKEHUS U OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
kuHerndyeckoi teopun (MKT). 3amaum Ha omnumcaHue MOBEAEHUS HAEAIHHOTO raza: OCHOBHOE
ypaBHeHne MKT, onpeneneHne CKOpoCTH MOJIEKYJ, XapaKTEPUCTHKH COCTOSHUSL rasa B
U30IpolECcCax.

3amaun Ha CBOMCTBA MapoB: HCIOJIb30BaHME ypaBHeHUsi MenjeneeBa — Kiamelipona,
XapaKTepUCTHUKAa KPUTHUECKOIO COCTOSHHUA. 3a/layd Ha OINMCAaHUE SBJICHHM MOBEPXHOCTHOIO
c1os1; paboTa CHJI IOBEPXHOCTHOTO HATSKEHMS, KaMJUISIPHBIE SIBICHUS, U30BITOUHOE JaBlICHHE
B MBUIBHBIX ITy3bIPSIX. 3a/1a4M HA ONPEACICHNE XapaKTEPUCTUK BIAXKHOCTH BO3/1yXa.

3amauu Ha OIpe/AesieHHEe XapaKTepUCTUK TBEPIOro Teia: adCOIIOTHOE W OTHOCHTEIBHOE
YIJUHEHHE, TEIJIOBOE paclIMpeHue, 3anac MpoYHOCTH, CUJIa YIIPYTOCTH.

KauecTBeHHBIE U KOJIMYECTBEHHBIE 3aJJa4l. Y CTHBIM JUAJIOT IPU PELICHUM KaUyECTBEHHBIX

3aaad. Fpa(blzlqecm/[e " OKCIICPUMCHTAJIbHBIC 3a/1a4U, 3aa4n OBITOBOTO COJACPpIKaHUA.

OCHOBBI TEPMOAMHAMUKH
(69)
KoMOvHUpOBaHHBIE 3a/ladyd Ha TEPBBIA 3aKOH TEPMOJIWHAMHKHU. 3aJadyd Ha TEIUIOBHIC

JABUTATCIIN.
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DKCKYpCHS C IeNIbI0 cOOpa JaHHBIX ISl COCTABIICHHUS 3a/1a4.

KoHcTpykTOpCKHE 3a/1auu U 3a/1a4yd Ha MPOEKTHI: MOJIENb Ta30BOr0 TEPMOMETpPA; MOJEIb
MPEIOXPAHUTENIBHOTO KJlaraHa Ha OMpEeIeJICHHOE JAaBJICHHUE; MTPOEKThl UCIOIb30BaHUS Ta30BbIX
MPOIIECCOB JUIsl TMOJA4Yd CUTHAJIOB, MOJENb TEIJIOBOM MAIIMHBI, MPOEKTHl IPAKTUYECKOTO

OnmpeCaACIICHUA paanyCa TOHKUX KAITUJIJIAPOB.

DJIeKTprYecKoe 1 MATHUTHOE MOJIs
(54)

XapakTepuCTUKa pelleHusl 3aaad paszjaena: olmiee W pa3HOe, NMPUMEPHl U MPHEMBI
pelIeHus.

3amaun pa3HbIX BHUJIOB Ha OIMCAHME SJIEKTPUYECKOIO MO PA3JIMYHBIMHU CPEJICTBAMM:
3aKOHaMM COXpaHEHMs 3apsiia M 3akoHOM KynoHa, CHIOBBIMM JIMHUSIMH, HANPsSKEHHOCTBIO,
Pa3HOCTBIO IOTEHIIMAIOB, SHEPruel. Pemenue 3a1ad Ha OMKMCaHUE CUCTEM KOHIEHCATOPOB.

3aauM pa3HbIX BUJIOB HA ONMCAHWE MAarHUTHOT'O IOJIS TOKA M €ro JEWCTBUSA: MarHUTHAs
MHYKIMS 1 MarHUTHBIHN MTOTOK, cuia Amnepa u cuia JlopeHna.

Pemienne kaueCTBEHHBIX SKCHEPUMEHTAIbHBIX 33Jau C HCIOJIb30BAHUEM 3JIEKTPOMETPA,

MarHMTHOT'O 30H/1a ¥ IPyroro 000pyA0BaHHUS.

IHocTosiHHBIN JIEKTPUYECKHIT TOK B Pa3JIMYHBIX Cpeaax
© 1)

3aj:[aq1/1 Ha pa3jIMYHBIC MPHUEMEI pacde€Ta COIMMPOTHUBIICHUSA CIOXKHBIX IJICKTPUICCKUX IIGHGI\/'I.
3ajaun pa3HbIX BUIOB «a ONMUCAHUE 3JIEKTPUUECKUX IENEH TOCTOSHHOIO 3JIEKTPUUYECKOTO TOKa €
nomMombo 3akoHa Owma [ 3aMKHYTOM 1enu, 3akoHa Jxoyns — JleHua, 3akoHOB
MOCJIEIOBATEILHOTO W TapallieIbHOro coeanHeHui. O3nakomiieHne ¢ npaBwiamMu Kupxroda
npu pemeHuM 3ajnad. [locraHoBka M pemieHHe (POHTATIBHBIX AKCIIEPUMEHTAIbHBIX 3a/lad Ha
ompejieNieHue MOoKa3aHuii MpUOOPOB MPH U3MEHEHUU CONMPOTHUBICHUS TEX WM MHBIX yJacTKOB
LEMU, Ha OMNpEJIEJICHUE COMPOTUBIECHUN Y4YacTKOB Liemd M T. N. PemeHue 3amad Ha pacuer
yuacTka 1enu, umeroment 3/C.

3a/aun Ha OMMCaHUE TTOCTOSTHHOTO YJIEKTPUYECKOTO TOKA B DJIEKTPOJIUTAX, BAKyyMe, Ta3ax,
MOJIYITPOBOJIHUKAX: XapaKTEPUCTUKA HOCUTENIEH, XapaKTEpPUCTHUKA KOHKPETHBIX SIBIICHUU U Jp.
KauecTBeHHble, HSKCIIEpUMEHTAJbHbBIE, 3aHUMATENbHBIE 3a/layd, 33Ja4yd C TEXHUYECKUM
coJiepKaHueM, KOMOMHHUPOBAHHBIC 3aa49H.

KoHcTpykTOpCKME 3amaund Ha TIPOCKTHI: YCTAaHOBKA JJIsi HArpeBaHUs HKUAKOCTH Ha
3aIaHHYI0 TCMIICPATypy, MOACIL aBTOMATUYCCKOIO yCTpOfICTBa C JJICKTPOMArHuTHBIM pPCJIC,
MMPOCKTBI U MOACIIN OCBCIICHHA, BBINPAMUTCIID U YCHIIMTCIIb Ha IMOJIYIIPOBOJHUKAX, MOICIIN

U3MEPUTENIbHBIX TPUOOPOB, MOAETHU «UEPHOTO SIIUKAY.
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DJIeKTPOMATHUTHbIE KOJIe0aHUs U BOJIHBI

(14 )

3amaur pa3HBIX BHUJOB HA OIMCAHHE SIBICHHUS JJCKTPOMArHHUTHON WHIYKIWHU: 3aKOH
SHCKTpOMaFHHTHOﬁ I/IH,HyKI_[I/II/I, HpaBI/IJIO HeHua, I/IHI[yKTI/IBHOCTb.

3amaun  HA TMEPEMECHHBIA  DJJCKTPUYECKUNW TOK: XapaKTEPUCTUKH TEPEMEHHOTO
3IIEKTPUYECKOTO TOKA, JICKTPUUCCKHE MAITMHBI, TpaHC(HOpMaTOp.

3ajayi Ha OIHMCAHHWE PA3JIMYHBIX CBOMCTB JJIEKTPOMArHUTHBIX BOJH: CKOPOCTb,
OTpaXCHHME, TpelioMiieHne, uHTepdepeHnus, audpakius, nNoispu3anusa. 3aJadd 10
TEOMETPHUYECKON ONTHKE: 3epKajia, omrmueckue cxembl. Kmaccupukamus 3amad no CTO u
HPUMEPBI UX PEIICHHS.

3a/aun Ha ONpPEACIICHHE OINTHYECKOW CXEMBI, COJEPKAIICHCS B «UEPHOM SITUKEN:
KOHCTPYMpPOBaHUE, IIPUEMBl W TNPHUMEPHl pelIeHUs. ['pynmnoBoe M KOJUIEKTHBHOE pEIIEHUE
OKCIIEPUMEHTAIBHBIX 3a7ad C HCIIOJIb30BaHWEM ocIuiorpada, 3BYKOBOIO TI'e€HEpaTopa,
TpaHchopMmaropa, KOMIUIEKTa NPUOOPOB Il M3YYCHHUS CBOWCTB 3JCKTPOMArHUTHBIX BOJIH,
3JIEKTPOU3MEPHUTEIbHBIX IIPUOOPOB.

DKCKYpCHS C 1eJIbI0 cOOpa JaHHBIX ISl COCTAaBIICHHUS 3a/1a4.

KoHcTpykTOpCKHME 3amaud W 3aJa4dl Ha IPOCKTHI: TUIOCKUN KOHJIEHCATOP 3aJaHHOM
€MKOCTH, TeHepaTOphl PA3IMUHBIX KOJIeOaHHM, TprOOp Al U3MEPEHHs OCBEIICHHOCTH, MOJIETh

nepeaadu JICKTPOSHECPIrun U Ap.

O0o0maroniee 3aHAATHE 10 METOAAM M IPUEMaM pellieHUs (PU3MYECKHUX 32/1a4 + pe3epB

BpeMeHH 2 yaca
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KanennapHo — remaTuyeckoe IJIaHupPoOBaHue

10 kaacc
Ne Tema 3ansaTus Koua-Bo | [lara
n/n 4acoB
Beenenue (1 yac)
1 Dusnyeckas 3azayva. 1 6.09
Knaccudukanus 3anau. [IpaBuia u nmpuemsl pemeHus GU3nIecKux 3a1ad.
Kunemaruka (4 yaca)
2 | OCHOBHBIE 3aKOHBI U TOHATUS KHHEMATUKH. 1 13.09
3 | Pemienue pacueTHbIX U rpadUyecKuX 3a/1a4 HA pABHOMEPHOE JBUKECHHE. 1 20.09
4 | PemieHue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1 27.09
5 | JIBmxkeHune 1o okpykHocTH. Pemienne 3amau. 1 4.10
JlnHamMuKka U cTaTuka (6 yacos)
KoopauHatHbIll METOA pelIeHus 3a/1a4 10 MexaHuKe. Pemienne 3aga4d Ha 11.10
6 | OCHOBHBIC 3aKOHBI TUHAMUKH: HbIOTOHA, 3aKOHBI JIs1 CHJI TATOTEHUS, 1
YIIPYTOCTH, TPSHHSI, COTIPOTHBIICHUS.
7 Pemenve 3agady Ha ABMKEHUE MAaTEPUAIBHOM TOUYKH, CHUCTEMBI TOYEK, 1 18.10
TBEPJIOTO TeJla MO ICUCTBUEM HECKOJIBKUX CHIL.
8 3amaun Ha OMpeeIeHHe XapaKTepUCTHK paBHOBecHs (PU3MUECKHX 1 25.10
CUCTEM.
3amau  Ha TPUHOUN OTHOCUTENBHOCTH: KHHEMAaTHYeCKue U 8.11
9 | IMHAaMUYEeCKHEe  XapaKTEePHCTUKH  JIBIDKEHUS  Tella B Pa3HBIX 1
WHEPLHATIBHBIX CHCTEMaX OTCUeTa.

10 3anaun Ha 2 3akoH HproToHA. 1 15.11
11 | /IBmwkeHue 1oy AHCTBHEM HECKOJIBKHUX CHIL. 1 22.11
3akoHbl coxpaHenus (7 yacoB)

12 Knaccudukanus 3agad mo MexaHuKe: pelieHUe 3aJad CpeICTBaMHu 1 29.11

KMHEMAaTUKH, JMHAMUKH, C TOMOIIbIO 3aKOHOB COXpaHEHUSI.
13 | 3agaun Ha 3aKOH COXpPAHEHUS UMIYJIbCa U PEAKTUBHOE JBUYKEHUE. 1 6.12
14 | 3amaun Ha ompeseneHre paboThl M MOIIHOCTH. 1 13.12
15 3amaun Ha 3aKOH COXPaHEHHUsS M MPEBPAIEHUS MEXaHUYECKOW DHEPTHH. 1 20.12
Pemenue 3a/1a4 HECKOJBKUMH CITOCOOAMH.
16 CocraBneHue 3agad Ha  3aJaHHbIE  OOBEKTHl  WIM  SIBJICHHUS. 1 27.12
B3anmorpoBepka pemaeMbIx 3ajad.

17 | 3amaum Ha aOCOTIOTHO YIPYTOE M HEYNPYTOE CTOIKHOBEHHE. 1 10.01
18 3a;aun Ha 3aKOH COXPAHECHUS YHEPTUU 1 17.01
CTpoeHuHe M CBOIICTBA I'a30B, dKHIAKOCTEH ¥ TBEPABIX TeJ (5 yacoB)

19 KauecTBeHHBIC 337]a4 HA OCHOBHBIC ITOJIOKCHHSI 1 OCHOBHOE YPaBHCHHE 1 24.01

MOJIEKYJIsIpHO-KMHeTHuecKoi Teopun (MKT).
3aga4yn Ha ONMMCAHUE TMOBEICHUS HUJICAIBHOTO ra3a: OCHOBHOE YpaBHEHHE 31.01
20 | MKT, onpenenenne cKOPOCTH MOJIEKYJ, XapaKTEPUCTUKHU COCTOSIHHSI Ta3a 1
B U30IpOIeccax.
21 3amaun Ha CBOWMCTBA MApOB: MCIIOJIB30BAaHWE ypaBHEHUs MeHneneeBa— 1 7.02
Knaneiipona, XxapakTepuCTHKa KPUTUYECKOTO COCTOSTHHUS.
3amaun  Ha  ONpeAeNieHHe XapakTepUCTHK  TBEPJOTO  Tena: 14.02
22 | abCOMIOTHOE M OTHOCUTEILHOE y/UIMHEHHE, TEIJIOBOE PACIIMPEHHE, 3amac 1
MPOYHOCTH, CUJIA YIIPYTOCTH.
23 KadecTBeHHBIE W KONWMYECTBEHHblE 3amaud. [paduueckue 1 21.02

OKCIICPUMCHTAJIIBHBIC 3a4a49u, 3a1a4n OBITOBOT'O COJCPpIKaHM.
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OCHOBBI TepMOIMHAMHUKH (4 yaca)

24 KoMOnHMpoBaHHbBIE 33]Ja4X HA IIEPBbII 3aKOH TEPMOJIMHAMUKH. 1 28.02
25 3agaun Ha TEIUIOBBIE IBUTATENH. 1 6.03
26 W3omporieccsl MepBhIi 3aKOH TEPMOTMHAMUKH. 1 13.03
27 BTopoii 3aK0H TepMOJIMHAMUKH. 1 20.03
dyiekTpuyeckoe moJie (4 yaca)
28 XapakTepuCcTUKa pEUIeHHUs 3ajJad paszjaena: olmee M pasHoe, 1 3.04
IPUMEPBI U TPUEMBI PEIICHHS.
3amaun  pa3HBIX BHJOB HAa ONHCAHHE JJICKTPUYECKOTO TOJIA 10.03
29 | pa3IMYHBIMU CPEJCTBAMH: 3aKOHAMH COXPAaHECHHs 3aps/ia M 3aKOHOM 1
Kynona, cuoBeIMU JIMHUSIMH, HATTPSDKEHHOCTHIO.
30 3amaun  pa3HBIX BHUJOB HA OINHUCAHHUE JJICKTPHUYECKOTO OIS 1 17.04
Pa3ITUYHBIMU CPEACTBAMHI: PA3HOCTHIO TIOTEHIIMAIOB, YHEPTHCH.
31 Pemienue 3a1ay Ha onucaHue CUCTEM KOHJIEHCATOPOB. 1 24.04
IlocTOsIHHBIN DJIEKTPUYECKHIi TOK B Pa3JIMUYHBIX cpeaax (4 yaca)
30 3amaur Ha pa3IMyYHbIC IMPHUEMbI pacyeTa CONMPOTHUBICHUS CIOKHBIX 1 8.05
DIICKTPUICCKUX TCTICH.
Pemenne 3amau Ha pacuer yuactka wnenu, umeromedn OJIC. 15.05
33 | [locraHoBka W penicHHEe (GPOHTATBHBIX DKCIEPHUMEHTAIBHBIX 3a7ad Ha 1
omnpe/ie/ieHUe ToKa3aHuil MpruOOPOB.
34 3agayM Ha ONHUCAaHHUE IIOCTOSIHHOTO JJIEKTPUUYECKOIO0 TOKa B 1 22.05

9JICKTPOJINTAxX, BAKyyM€, ra3dax, rnoJIylipOBOJHUKAaX.

19




KajiennapHo — TemaTnyeckoe nJiaHupPOBaHHe

11 kaace
Ne Tema 3aHATHA Koa-Bo | JlaTta
n/n 4acoB
MarHuTHoe moJie (2 yaca)
3ajaun pa3HbIX BUJOB Ha OMUCAHWE MATHUTHOIO MOJISi TOKA U €ro
1 | geiicTBUSA Ha MPOBOJHHUK C TOKOM: MAarHMTHAs MHAYKIHMS ¥ MarHUTHBINA 1
MOTOK, CHJIa AMIiepa.
5 3amaun pa3HbIX BUIOB Ha ONMMCAHWE MArHUTHOTO TOJIS TOKA U €ro 1
JICUCTBUA Ha ABYOKYIIMICA 3apsa: cuia JlopeHna.
JIeKTPOMATHUTHBIE K0JieOaHusi M BoJIHbI (14 yacoB)
3ajaun pa3HbBIX BUJOB HA OMUCAHUE SIBJICHUS SJIEKTPOMArHUTHOU
3 | MHAYKIUU: 3aKOH DJJIGKTPOMArHUTHOW WHAYKIHMH, MpaBwio JleHna, 1
WHIYKTUBHOCTD.
4 3a/aud HA TIEPEMEHHBIA JJICKTPUUYECKHH TOK: XapaKTePUCTUKH 1
MEPEMEHHOTO AJIEKTPHUUECKOT0 TOKA.
5 3a/aun  Ha TEPEMEHHBIH SJEKTPUYECKUA TOK: DSJIEKTPUUYECKHE 1
MAaIIWHBI, TPaHCHOPMATOP.
3a/aun Ha OMHMCAHWE PA3JIUYHBIX CBOWCTB AJIEKTPOMATHUTHBIX BOJIH:
6, 7 | CKOPOCTb, OTpaXEHHE, TMpeJoMICHHe, HHTepepeHuns, TUPPAKIU, 2
TOJISIpU3AITHSL.
8,9, | 3agauu 1o reOMETPUUYECKOM ONTHUKE: 3epKalla, ONTHUYECKUE CXEMBI. 3
10
11, Knaccugukarus 3anau no CTO u npuMepsl UX perieHusl. 9
12
13 3ajaun Ha ONpeneNieHue ONTUYECKON CXEMbI, COAEpPKAIICICS B «4EpPHOM 1
SIIHAKEY»: KOHCTPYHUPOBAHUE, PUEMBI U IPUMEPHI PEIICHUS.
14 DKCKypcHs C 1eNblo cOopa TaHHBIX JJI COCTABICHUS 3ajau. 1
15 ['pynmnoBoe 1 KOJUIEKTUBHOE PEIICHHE IKCIIEPUMEHTATBHBIX 3a/1a4 C 1
MCIOJIb30BaHNEM PUOOPOB.
16 dusnyeckas oJIMMOKUaaA. 1
Mexanuka (7 yacoB)
17 | OGmue METOIBI pelIeHus 3a/1a4 110 KHHEMATHKE. 1
18 | 3amaun Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 1
19 | 3ajauyun Ha IPUHIMII OTHOCUTEIBHOCTH. 1
20 | 3amaum Ha 3aKOH COXPAHECHUSI HMITYJIbCA. 1
21 | 3ajauu Ha 3aKOH COXPAHEHMS SHEPTHUU. 1
29 3amaun Ha OMNpeneleHHe XapaKTEepPUCTUK paBHOBECHS (U3HUECKUX 1
CHCTEM.
23 | MexaHHKa JKHAKOCTEH. 1
MoJaekyasipHas ¢u3zuka. TepmoaunamMuka. (6 yacon)
24 | 3agauu Ha ONMCAHUE MOBSACHUS HACAIbLHOTO rasa. 1
25 | 3agayu Ha CBOMCTBA MAPOB. 1
26 | 3amauu Ha ONpEJEIEHNE XapaKTEPUCTHK BIAKHOCTH BO3yXa. 1
27 | 3agauu Ha NEPBBINA 3aKOH TEPMOIMHAMUKHU. 1
28 | 3agaun Ha TEINIOBBIE IBUTATEIH. 1
29 | 3amauum Ha ypaBHEHHE TEIUIOBOTO OanaHca.
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DIEeKRTPpUYECcTBO. (5 YacoB)

33.,[[21‘-11/1 PAa3HbBIX BHUAOB HAa ONMCAHUC BJICKTPUYCCKOTO IIOJIA pa3IMYHBIMU

30 1
CpeJCTBaAMHU.

31 | OGmias xapakTepucTUKa PElIeHUs 3a/1a4 1O JIEKTPOCTATHKE. 1

30 3az[a131/1 Ha MPUEMBI pacdy€éra COMPOTUBICHUS CIOXKHBIX SJEKTPHUUECKUX 1
HETEH.

33 | 3amauu Ha pacuér yyactka 1enu, umeromen IJ1C. 1

34 | 3agaun Ha ONMCaHUE MOCTOSIHHOIO TOKA B PA3JIMYHBIX Cpeslax. 1
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