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MNOACHUTEJBHASA 3AIINCKA

[IIkonbHBIN KypcC (1076371397 SABJIACTCS
CUCTEMOOOpa3yIoIuM I €CTECTBEHHO-HAay4HbBIX
PEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI SBIISIIOTCS
OCHOBOM COJEp>KaHUsA KypCOB XUMHUHU, OHOJIOTHH,
reorpadun U acTpoHoMHH. DuU3KMKa BOOpYKAET
IIKOJIbHUKOB Hay4YHBIM METOJI0OM MO3HAHUS,
MO3BOJISIIOIIMM  TIOJIy4aTh OOBEKTUBHBIE 3HAHUS 00
okpyxarmneM Mmupe. OCBOCHUE YYalllUMUCS METOJIOB
HAYYHOTO TIO3HAHUS SABJSETCS OCHOBOIOJAraroIUM
KOMIIOHEHTOM MPOLIeCCOB (POPMUPOBAHUS UX HAYUHOTO
MHPOBO33PEHUS, pa3BUTHSL MMO3HABaTEIbHBIX
CIIOCOOHOCTEM, CTAHOBJIEHUS MIKOJbHUKOB CYOBEKTaMHU
y4eOHOU eI TeIbHOCTH.

Heian usyyeHus (PU3UKU :

] ¢opmupoBaHHE CHUCTEMBbI 3HAHUN 00 OOUUX
bu3NyecKuXx 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpHsX,
MpeCTaBlICHN 0 IeiicTBUU BO BeenenHol puznueckux
3aKOHOB, OTKPBITBIX B 3€MHBIX YCJIIOBUSIX;

[ dbopMHpOBaHHE YMEHHUS HCCIENOBaTh U
aHaJIU3UpPOBaTh pa3HOOOpa3Hble (PU3NYECKUE SIBJICHUS U
CBOMCTBa OOBEKTOB, OOBACHATH MPUHUUIBI PabOTHI U
XapaKTEPUCTHUKU TPUOOPOB M YCTPOMCTB, OOBACHATH
CBSA3b  OCHOBHBIX  KOCMHMYECKHX  OOBEKTOB  C
reo(pu3nuecKUMH SBJICHUSIMU;

[]  oBHIageHUE YMEHUSMH BBIABUIATh TMIIOTE3bl Ha
OCHOBE 3HaHUS OCHOBONOJATalIIUX  (PU3NYECKUX
3aKOHOMEPHOCTE M 3aKOHOB, HPOBEPATh  UX
HKCIIEPUMEHTAJIBbHBIMU CPEACTBAMHU, (POPMYIHPYS LENIb
MCCJIEI0BAHNUS;



[ OBJIQZICHUE METOAAMHU  CAMOCTOSATEIBHOIO
IUTAaHUPOBAHUS u IIPOBEJCHMUS duznueckux
HKCIIEPUMEHTOB, ONUCAHUS M AaHaJIW3a I[OJyYEHHOM
U3MEPUTEBHOU uHpopMaLuu, OTpeieeCHUs
JOCTOBEPHOCTH MOJIyYEHHOTO pe3yibTaTta;

[ dbopMupoBaHUe yMEHHUIl MPOTHO3HPOBATH,
aHAJIM3UPOBAaTh M OLEHUBATH IMOCJIEACTBHS OBITOBOW U
IIPOU3BOICTBEHHO! JIEATEIbHOCTH YEJIOBEKA, CBA3AHHOM
¢ (PU3MYECKUMHU MTPOLIECCAMU, C TTO3UIIHI SKOJIOTUIECKON
0€30I1aCHOCTH.

BocHoBy  Kypca  (QU3MKHM ~ TOJIO)KEHBI  Kak
TPaJUIIMOHHBIE TPUHIHUIBI TOCTPOEHUS y4eOHOTO
colepkaHus (npunyunsvl HayuHocmu, OOCMYNHOCMU,
cucmemHocmu), TaK U UJies, OJIy4rBILasi CBOE pa3BUTHE
B CBSI3W C BHEIPEHUEM HOBBIX 00pa30BaTEIbHBIX
CTaHIAPTOB, —  HNPUHYUN  MemanpeomMemHoCmu.
MertanpegmMeTHOCT,  Kak — cnoco0  (popMUpOBaHUSA
CUCTEMHOTO MBILUIEHUS oOecreurBaeT (GOpMUPOBAHUE
LEJIOCTHOW KapTHUHBI MHUPa B CO3HAHWU IIKOJBHUKA.
MeranpegMeTHOCTs ~ —  NPUHIUI  HHTETPalUu
colepkaHusi 0Opa3oBaHUsA, PA3BUBAIOUIUI MPUHLIUIIBI
eeHepanuzayuy U cymanumapusayuu. B cCOOTBETCTBUHU C
NPUHIUMIIOM  TEHEpaJu3allid  BBIIEISIOTCA  TakKue
CTEP)KHEBbIE MOHATHUS Kypca (U3UKU, KaK «IHEPTUS,

«B3aMMOJICICTBUEY, «BEILIECTBOY, «T10JIED,
«CTPYKTYpHBIE  ypOBHM  Marepuum». Peanuzanug
MIPUHIINIA ryMaHUTapu3aluu MpeIoaaraet
HCHOJIb30BaHUE T'YMaHUTapHOTO MOTEHIIAAJIA

(U3UYECKOW HAyKH, OCMBICICHUE CBSI3U Pa3BUTHA
(GU3UKHA ¢ pa3BUTHEM OOIIECTBA, MHUPOBO33PEHUECKHX,
HPaBCTBEHHBIX, JKOJOrnyeckux mpobnem. [Ipuniumn
METanpeIMETHOCTH TO3BOJSET (HAa YpPOBHE BOMPOCOB,



3ajaHuil mocie maparpada) B COIEp)KaHUU (PUUKU
BBIIETIATh (PU3NUYECKUE TIOHATHUSA, SBJICHUS, IPOLIECCHI B
KayecTBE OOBEKTOB JJIsl AANbHEHIIIET0 UCCIeIOBAaHUS B
MEXMPEIMETHBIX W HaIOpEeIMETHBIX (CoLMaIbHOU
IpakTUKe) o0JacTax (METamoHATHSA, MeTasBICHUS,
Mmetanporeccol).  IIpoektupoBanue  wWccneaOBaHUsA
y4amierocsi Ha MeTanpeMETHOM YPOBHE OMHUPACTCS Kak
Ha €ro JINYHbIE MHTEPECHl, CKIIOHHOCTH K H3YYECHHIO
¢bu3ukM, Tak W Ha OOMICKYJIBTYpPHBIM MOTEHIHAI
¢bu3nyecKkoil HayKH.

s JOCTUKEHHUS MeTanpeIMETHBIX
00pa30BaTeNbHBIX PE3YIHTATOB (OJHIUM U3 HHIUKATOPOB
MOXKET CIIy’)KUTh C(OPMUPOBAHHOCTb PETYJISTUBHBIX,
MO3HABATENBHBIX 1 KOMMYHUKATHBHBIX YHUBEPCAIBHBIX
y4eOHBIX  JEHCTBHUI) BO3MOXHO  HCIIOJIb30BaHUE
CHEAYIOIIUX CPENCTB u dbopm OoOy4eHHUS:
MEXMPEIMETHBIE W METanpeIMETHbIE  3a/JaHuf,
MeETaIrpeAMETHBIA YpOK (MPEAMETHBIA YpOK M MeETa-
npeaMeTHas TeMa), MEXKIPEIMETHBIN u
METanpeIMETHBIA TPOEKTHI, IJIEKTUBHBIE METAKYPCHI,
CHPOEKTUPOBAHHbIE HA OCHOBAaHMM METa-NPEIMETHBIX
3QIaHUH, CHCTEMOOOPa3yIOIUM OOBEKTOM B KOTOPBIX
BBICTYMNAIOT (PU3NYECKIE TIOHATHUS, IBICHUS, IPOIECCHI U

T. I.



B cootBercTBMM ¢ menmsamu  00y4deHUs (U3MKE
y4almxcsi CpeaHeld MKOJbl U CHOPMYIHUPOBAHHBIMU
BBIIIIC TPUHIUMIIAMH, TOJOKEHHBIMHU B OCHOBY Kypca
bU3UKY, a TAKKE JUTAKTHICCKUMH TEIIMA OOYICHHS B
nuiee Oblla CocTaBiieHa paboyasi mporpaMmma Ha OCHOBE
aBTOPCKOM paboueii MPOrpaMMBbl (dusuka.
VYrinyonéunsii ypoBenb. 10—11 kimaccel : pabouas
nporpamma K aguHun YMK T'. 5. Mskumesa : yueOHO-
meroaudeckoe mocobue / O. A. Kpwicanosa, I'. 4.
MsikumeB. — M. : [Ipoda, 2017. — 78, [2] ¢.). Onnaxo,
B CBSI3U C YIUIYOJIEHHBIM M3ydeHUEM (U3HUKHU B JIHUIIEE C
MATOrO Kjacca U y4eOHBIM IIJIaHOM, YTBEPKJIEHHBIM HA
TEKYIIMH y4yeOHBIM TOJI B aBTOPCKOW pabouei
MporpaMMe MPOU3BECHBI CICIYIONINE U3MEHEHUS:

1. Bo Bcex pazaenax MporpaMmbl MPOU3OIILIO

CYIIECTBEHHOE YBEJIWYCHHE YacOB, OTBEIEHHBIX Ha

MPAKTUYECKUE 3aHITUS IO PEIICHUI0 (PU3HYECKUX

3a7a4, B TOM UHCJI€ TMOBBIIMIEHHOTO YPOBHS

CJI0KHOCTH.

2. Tlomumo (poHTANBHBIX JTAOOPATOPHBIX PAbOT B

koHile 10 wm 11 xmaccoB wu3ydeHuss (UBUKHU

3aIJIaHUPOBaH pasnesl «PU3UYECKUU TMPAKTUKyM» -

12 1 15 4acoB COOTBETCTBEHHO.

3. Tembl MarautHoe moje Toka» U «MarHutHbie

CBOMCTBa BEIIECTBA» OOBEAUHEHBI B OJHY —

«MarautHoe TmONE», KOTOpAask BMECTE C TEMOM

«IToCTOAHHBIN TOK B pa3IMYHBIX CPEAAX» U3y4aeTCs B

10 knacce.

4. Paznen «Ctpoenne BceneHHoi» U3 mporpaMmbl

UCKJIFOYEH, TaK KaK JaHHasi TeMa MOAPOOHO U3ydaeTcs

B KypC€ aCTPOHOMMUH.



5. OcHOBHOE cojaepKaHHE ¢ BHUABI Y4eOHOH

ACSTENbHOCTH pasfena «3HaueHue QU3NKA s

OOBACHEHHsS] MUpa W Pa3BUTUS MPOU3BOJUTEIBHBIX

CHJI OOIIIECTBAY pa3/eIeHO Ha JIBE YAaCTH U BKJIIOYECHO

B paznenbl «O6o01aroiiee moBTopeHue» B kKoHie 10

u 11 knaccoB uzyueHust GU3UKH.

B 10 kmacce wu3ydarOTCs CHEAYIOIIME pPa3Jelbl:
«Mexanukay, «MounekynsapHas ¢buznka 51
TEPMOJMHAMUKA», «DIEKTPOCTaTHKa», «IloCTOSIHHBIN
ANEKTPUYECKUHN TOK», «MarauTHOE 1OoJIe».

B mporpammy kypca ¢usuku 11 kiacca BKIHOYEHO
U3YYEHHE pa3lieloB «DIEKTPOJMHAMUKA» (KpOME TeM
«Onektpocratuka»y H «IIOCTOSHHBIN JIIEKTPUYECKHIA
ToK»), «Konebanus m BodHBD», «Ontuka», «OCHOBBI
TEOPHH OTHOCUTEIBHOCT» U «KBaHTOBas (hr3mka».

IIporpamma Kypca IpeayCMaTpuBaeT BBINOJHEHUE
00513aTE€IBHOTO 71a00paTOpPHOTO IIPaKTUKYMa,
BBITIOJHSIOIETO  (PYHKIMIO HMCTOYHHMKA TOJTYYECHHMS
HOBBIX 3HAaHUW ydyamwmmMmucs. Ilpu  BbIIOJSHEHUU
Ja00paTOpHbIX  pabOT  MIKOJBHUKKA  OOydYaroTcs
IUIAHUPOBAHMIO W OpPraHu3aludyd  SKCIEPUMEHTA,
CUCTEMAaTH3alMK M MEeToAaM OOpabOTKH pPe3yJIbTaTOB
U3MEPEHNN, CPAaBHEHHMIO pE3yJIbTATOB HU3MEPECHUM,
MOJIYYEHHBIX TPU OJAMHAKOBBIX W PA3JIUYHBIX YCIOBHSIX
AKCIepUMEHTa, U Jip. IIpy MOArOTOBKE K BBIMOJIHEHUIO
7a00paTOpHBIX pabOT ydyalluecss CaMOCTOSITEILHO
M3y4aloT pa3jJu4Hble BOIPOCHI, CBA3aHHBIE Kak C
npoBeJeHNEM (PU3MUECKOTr0 SKCIEPUMEHTa, TaK U C €ro
COJIEpKaHUEM.



INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUA KYPCA

®I'OC  OCHOBHOrO H  CpeIHEero  oOIlero
o0pa3oBaHMsI TMPOBO3TJIANIAIOT B KadyeCcTBE ILEJEBBIX
OpPHUEHTHUPOB  O0mmero oOpa3oBaHUsS  JOCTIKCHUE
COBOKYITHOCTU JIMYHOCTHBIX, MPEIMETHBIX M METa-
PEeIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.
JInYHOCTHBIMHM pe3yJbTaTaMM 00yueHUs! HU3HKE B
CpeAHEN IIKOJIE SBIISIOTCA:
1 6 chepe omHowenuii obyuarowuxcsi K cebe, K
c80emy 300p08bl0,NO3HANHUI0 ceOs1 — OPUEHTALIHs Ha
JOCTUKEHHUE  JIMYHOTO  CYaCThs,  peaju3aluio
MO3UTUBHBIX KU3HEHHBIX MEPCIIEKTUB,
WHULIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JUYHOCTHOMY CaMOONPEIEICHUIO,
CIIOCOOHOCTh CTaBHUTh IIEJU U CTPOUTH KU3HECHHBIE
IJIAaHBI; TOTOBHOCTB M CITOCOOHOCTH 00eceUnTh cede
U CBOMM OJU3KUM JOCTOWHYIO >XKH3HH B TIpoliecce
CaMOCTOSITEJIbHOW, TBOPYECKOM UM OTBETCTBEHHOU
JeATEIIbHOCTH, K OTCTauBaHUIO JUYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUSI, BhIpaOaThIBATh
COOCTBEHHYIO  TMO3MUIMIO [0  OTHOUICHHIO K
0O0I111eCTBEHHO-TIOJIUTUYECKUM COOBITUSIM MIPOIILJIOTO U
HACTOSIIET0 Ha OCHOBE OCO3HAHUS U OCMBICICHUS
WCTOPUHU, JYXOBHBIX LIEHHOCTEHW H JTOCTHKCHUU
Halllel CTPaHbl, K CAMO-Pa3BUTHUIO U CAMOBOCIIUTAHUIO
B COOTBETCTBUU C OOIICUYEITIOBEYECKUMH [IEHHOCTSIMU
W HJieajJaMu TPaKJIaHCKOTO OOIEeCTBa; MPHUHATHE U
peanu3aius IEHHOCTEN 370pOBOTO M 0€30MMacHOro
oOpaza Ku3HHM, OepeXHOe, OTBETCTBEHHOE U



KOMIIETGHTHOE  OTHOIIEHWE K  COOCTBEHHOMY
GU3UYECKOMY U TICUXOJIOTHYECKOMY 37I0POBBIO;
[ 6 cghepe omnowenuti ooyuarowuxcs k Poccuu xax
Kk Pooune (Omeuecmey) — pOCCHICKast HICHTUIHOCTD,
CIIOCOOHOCTh K OCO3HAHHUIO POCCUUCKOW UJIEHTUYHOCTH
B MOJINKYJIbTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K
HCTOPUKO-KYJBTYPHON OOLIHOCTH POCCHICKOTO Hapoaa
1 cyas0e Poccuu, maTpruoTu3m, TOTOBHOCTH K CITY)KEHHUTO
OreuecTBy, €ro 3alIUTE; YBAKEHUE K CBOEMY HApOAYy,
YyBCTBO OTBETCTBEHHOCTH Tiepen PonnHou, ropaoctu 3a
CBOM Kpail, cBow PoanHy, mpouuioe u HacTosuee
MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu, yBaxkeHHE
roCyJIapCTBEHHBIX CHUMBOJIOB (repO, dar, TUMH);
dbopMHpoBaHUE YBaKEHUS K PYCCKOMY S3BIKY Kak
roCyJlapCTBEHHOMY s13bIKy Poccuiickon @enepanuu,
SIBJISIFOIIEMYCSI OCHOBOM POCCHMCKOM HUJIEHTUYHOCTH U
TJIaBHBIM (DAKTOPOM HAITMOHAIBHOTO CaMOOIIPECIICHHUS;
BOCIIUTAHUE YBAXKEHUSA K KYJIbTYpE, A3bIKaM, TPAIULIASIM
n oObI4asiM HapoOB, MpokuBarouux B Poccuiickoit
denepannu;
1 6 cghepe omnowenuti obyuarOwuxcs K 3aKOHY,
20cyoapcmey U 2padcoOaHckomy obwecmey ——
rPpaXJaHCTBEHHOCTD, rpakgaHcKas TTO3ULIUS
AKTUBHOTO M OTBETCTBEHHOIO 4YJIEHA POCCUHCKOTO
oOIIECTBa, OCO3HAIOLIEIO0 CBOM KOHCTUTYLMOHHBIE
npaBa U OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH U
MIPaBONOPSIOK, OCO3HAHHO IIPUHUMAIOIIETO
TPaJAUIIMOHHBIE HAIIMOHAIBHBIC M 00IIEYEIIOBEUECKHE
TYMaHUCTUYECKUE M JIEMOKPAaTUYECKHE LIEHHOCTH,
TOTOBOTO K Yy4YacTUIO B OOIIECTBEHHOW IKU3HH,
MPU3HAHUE HEOTUY>KJTAaeMOCTH OCHOBHBIX MpaB H
CBOOOJ] YEJIOBEKAa, KOTOPhIE MPHUHAMJIEKAT KaKIOMY



OT POXIEHUS, TOTOBHOCTh K OCYLIECTBICHUIO
COOCTBEHHBIX MpaB U CBOOO] 6€3 Ha-pyILICHUS IPaB U
CBOOOJ JpYrux JIMI, TOTOBHOCTh OTCTamBaTh
coOCTBeHHBIC TMpaBa © CBOOOABI YEIOBEKAa U
rpaxJaHnHa COTJIACHO oOmenpu3HaHHbIM
MPUHLIAIAM ¥ HOPMaM MEXAYHApOJHOTO MpaBa U B
cootBeTrcTBUM ¢  KoHctutyumeir  Poccuiickoit
denepanuu, IpaBoOBast U MOJIUTUYECKAS] TPAMOTHOCTB;
MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOE Ha IUAJIOTE KYJbTYp, & TAK)KE Pa3INYHBIX
¢dopM 00I1IECTBEHHOTO CO3HAHMSI, OCO3HAHUE CBOETO
MECTa B MOJIUKYJIbTYPHOM MHPE; HHTEPUOPHU3ALUS
LIEHHOCTEU JIEMOKpaTUU 51 COLMAIIBHOMN
COJIMIAPHOCTH,  TOTOBHOCTH K  JIOTOBOPHOMY
pEryJIMpOBAHUIO  OTHOUIEHWW B  TpyNmne  WiIu
CoIMagIbHOU OpraHu3aluy; TOTOBHOCTh
oOyJaromuxcsi K KOHCTPYKTUBHOMY Yy4YacTHIO B
NPUHATUM PEUICHUM, 3aTpardBalollldX TMpaBa W
UHTEPECHl, B TOM YHCJIE€ B pa3IW4yHBIX (Hopmax
OOIIIECTBEHHON CaMOOpraHU3alluK, CaMOYIPABICHHUSI,
0O0I1IECTBEHHO 3HAYUMOMN NEATEIIbHOCTH;
NPUBEPKEHHOCTh  HMJAESIM  HUHTEPHAIIMOHAIN3MA,
IpyXObl, PABEHCTBA, B3aMMOIIOMOIIM HAPOJOB;
BOCIIUTAHUE  YBAXXUTEIBHOIO  OTHOLICHUS K
HAallMOHAJIBHOMY JIOCTOMHCTBY JIFOAEH, UX YYBCTBaM,

PETUTHO3HBIM yOCKICHUSIM; TOTOBHOCTD
o0yJaroIuxcs MIPOTHBOCTOSTH WJIEOJIOT U
AKCTPEMU3MA, HaIlMOHAIN3Ma, KkceHopoouwu,

KOppYIUHUHY, JTUCKPUMHUHAIIMM TIO  COLMAIbHBIM,
PEIUTUO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAM
Y IPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBIICHUSIM;



O 6 cghepe omuowlenull 0OYHAOWUXCA  C
OKpyHCarouuMU 1100bMlY — HPABCTBEHHOE CO3HAHUE U
MOBE/ICHHE Ha OCHOBE YCBOEHHUS OOIIEUETOBEUECKUX
IIEHHOCTEH, TOJICPAHTHOTO CO3HAHWS W TIOBEJICHUS B
MOJIUKYJETYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH JMAJOT C JIPYTUMH JIOAbMH, JOCTUTaTh B HEM
B3aMMOIIOHMMAHUSA, HAaXOIUTh OOImUEe TenH W
COTPpYIHHMYATh [UJII WX JOCTHXKEHUS;, TPUHATHC
T'YMaHUCTHYIECKHIX IICHHOCTEH, OCO3HaHHOE,
YBAXUTEIBHOE W JOOpOXKEIaTeIbHOE OTHOIICHUE K
JIPyroMy YeNOBEKy, €ro MHEHHIO0, MHPOBO33PECHHUIO;
CIIOCOOHOCTh K COIEPEKUBAHUIO U (POPMUPOBAHUIO
MO3UTUBHOTO OTHOIICHUS K JIFOJSIM, B TOM YHCJIE K
JUIAM OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI U
WHBaJIMaM; O€peKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIEHUE K (PU3NYECKOMY U TICUXOJIOTHYECKOMY
3I0POBBIO JIPYTHUX JIIOJICH, YMEHUE OKa3bIBaTh TIEPBYIO
MoMoIIb; (POpMUPOBaHUE BBIPAKEHHON B TOBEACHHUU
HPaBCTBCHHOMW ITO3WUIIMHA, B TOM YHCIIC CIIOCOOHOCTH K
CO3HATEILHOMY  BBIOOPY  J100pa, HPABCTBEHHOTO
CO3HAHUS W TIOBEJACHHS HAa OCHOBE YCBOCHHUS
00IIIeYeIOBEYECKHUX IICHHOCTEH U HPABCTBEHHBIX UYBCTB
(uectb, JONT, CHOPABENJIUBOCTh, MUIIOCEpIUE H
JIpYXKETo0ue); KOMIETEHIMH COTPYJAHHYECTBA CO
CBEPCTHUKAMH, IETEMH MIIAJIIIIETO BO3PACTa, B3POCIBIMU
B 00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-
WCCJICIOBATEIILCKOM, TPOCKTHOM ¥ JPYTUX BHJIAX
NEeATETbHOCTH;

O 6 cghepe omHoOweHul o00OyuUaOWUXCA K
OKpyXHCarowemy — Mupy, K Jicueou  npupode,
Xy00J/cecCmeeHHol  Kyibmype —  MHPOBO33PEHHE,

COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSA



HAayK{, 3HAYUMOCTh HAyKHd, TOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPYECTBY, BJaJCHUE JOCTOBEPHOM
nH(popMaImeit 0 MepeI0BbIX JOCTUKEHUSIX U OTKPBITUIX
MHUPOBOM U OT€UECTBEHHON HayKH, 3aUHTEPECOBAHHOCTD
B Hay4YHbBIX 3HAHUAX 00 YCTpOMCTBE MHUpa U OOLIECTBA;
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YUCJTIE
caM0o0o0pa30BaHUI0, Ha TPOTSHKEHUU BCEH IKHU3HU;
CO3HATEIBHOE OTHOIIICHUE K HENPEPHIBHOMY
00pa3oBaHMIO KakK YCIIOBHIO YCHEUTHOM
npodeccroHanbHOil W OOIIECTBEHHOW JESTENbHOCTH;
AKOJIOTHYECKas KyJbTypa, OEpekKHOE OTHOIICHHWE K
pOAHOM 3emJie, MpUpOoAHBIM OoraTtcTBaMm Poccun u Mupa,
NOHUMAaHUE  BJIMSHUS  COLMAIIbHO-DPKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COUUAIBHOMU
Cpelbl, OTBETCTBEHHOCTh 3a COCTOSHUE MPUPOIHBIX
pecypcoB,  yMEHHH M  HaBBIKOB  Pa3yMHOIO
MIPUPOJIOTIONL30BAHMSI, HETEPIMMOE OTHOIICHUE K
JIEHCTBUSIM, MPUHOCSIIINM Bpen HKOJIOTHUH;
npruoOpeTeHue OTbITa HKOJIOTO-HAIMpPaBIEHHOMN
JEATEIPHOCTH, OSCTETUYECKOE OTHOIIEHHE K MHpY,
TOTOBHOCTh K  OCTETHYECKOMY  OOYCTpOWCTBY
cOOCTBEHHOTI'O OBITa;

1 6 cihepe omHnowenuti odbyuarowuxcs Kk mpyoy, 8
chepe  CcOyUANbHO-IKOHOMUYECKUX ~ OMHOULEHUU —
yBaXeHHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTH K
3alUTe CBOEW COOCTBEHHOCTU;, OCO3HAHHBIA BBHIOOD
Oynymier mpodeccuu Kak MyTh U CIOCO0 peanu3anuu
COOCTBCHHBIX  JKM3HCHHBIX  IIJIAHOB;  T'OTOBHOCTH
oOyJaromuxcst K  TPYJAOBOM  mpodeCcCHOHATBHOU
JEATETLHOCTH KaK K BO3MOKHOCTH YYacTHs B PEIICHUN
JTUYIHBIX, OOIIECTBEHHBIX, TOCYyJapCTBCHHBIX,
0O0IIIeHAITMOHATHHBIX pooem; nOTPeOHOCTh



TPYAUTBHCSA, YBOKECHME K Tpyly H JIOIIM TpyAa,
TPYZAOBBIM JOCTHKEHUSM, JT00POCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOULIEHUE K DPa3HBIM
BUJAM  TPYJIOBOM  JEATENBHOCTH, TOTOBHOCTh K
camMo00CITy)KUBaHUIO, BKJIFOYAsI oOyueHue "
BBITIOJTHEHHUE TOMAIIIHUX 00s13aHHOCTEH.

MeTtanpeaMeTHble pe3yabTaThl 00yueHus (HU3HUKE B
CPEIHEHW IIKOJIE IIPEACTABICHBl TpeMs TIpynnamu
YHUBEPCATBHBIX YUEOHBIX JCHCTBHIA.

PeryisiTuBHbIE YHUBEPCAJIbHbIE
yueOHbIe eiiCTBUsA

Boinycknuk nayuumes:

(] caMOCTOSITENIBHO OIPEAENATh LENH, CTABUTh U
(opMynHpoBaTh COOCTBEHHbIE 3a/1auu B
0o0pa3oBaTeNbHON  JIEATEIBHOCTH M KU3HEHHBIX
CUTyalUsIX;

[] oueHuBaTh pecypchl, B TOM YHCIIE€ BPEMS U IpyTue
HEMaTepualbHble  PECYpPChl,  HEOOXOAUMBIE ISt
JNOCTHKEHHUS IIOCTABIEHHOM paHee LEemu;

[]  CcOmOCTaBJIATH MMEIOIIMECS BO3MOXKHOCTH U
HEO0OXOAMMBIE JUIsl TOCTUKEHUS LEIH PECYPCHI;

[] opraHu3oBbIBaTh 3P(HEKTUBHBIN MOUCK PECYPCOB,
HEOOXOAUMBIX JUUIsl TOCTHXKEHUS IOCTABJICHHON 1IEJIH;

N ONPENENATh HECKOJIBKO IyTeH JOCTHKEHHUS
MMOCTaBJIICHHOM 11€JIH;

] BBIOMpPATh ONTUMANBHBIN MyTh TOCTHKEHUS LIS C
yueToM S()PEeKTUBHOCTH pPACXOJIOBAHUS PECYPCOB U
OCHOBBIBASICh HA COOOPAXKEHUAX ITUKU U MOPAJIH;

[] 3amaBaTh mapaMeTpbl U KPUTEPHUH, 1O KOTOPHIM
MOHO ONPEIEIUTh, YTO LEJIb JOCTUTHYTA;



[ CONIOCTABIIATH ITOJTyYEHHBIN pe3yabTar
NEATEILHOCTH C II0CTABJICHHOM 3apaHee LEIbIO;

[ OLICHUBATH IIOCJICICTBUS JNOCTUKECHUS
[IOCTABJICHHOW 1€MW B  y4yeOHOW JI€ATEIbHOCTH,
COOCTBEHHOM U3HU U JKU3HHU OKPYKAIOIIUX JTIOACH.

Ilo3naBaTebHbIE YHUBEPCATbHbIE
yueOHbIe 1eiiCTBUs

Buvinycknuk nayuumces:

[J]  KpUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH
UH(OPMAITUIO C Pa3HBIX MMO3UIIN;

[]  pacrmo3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUUS B
MH(POPMAITMOHHBIX UCTOYHUKAX;

[ WCIIOJB30BaTh  Pa3JIMYHbIE  MOJEJIBHO-
CXEMaTHYECKUE  CpeACTBA I IPEACTaBICHUSA
BBISIBICHHBIX B WH(MOPMAIIMOHHBIX  HMCTOYHHKAX
IIPOTUBOPEUNI;

(] ocymIeCTBJISITh pa3BepHYTHIM WHOOPMAITMOHHBIN
MOMCK W CTaBUTh HAa €ro OCHOBE HOBbIE (y4eOHbIE U
MO3HaBaTeJIbHbIEC) 3a]a4H;

O HCKaTb M HAXOJUTh OOOOIIEHHBIE CIIOCOOBI

peneHns 3a1ay;

[J]  NpUBOJIUTH KPUTHUYECKUE AapryMEHTbl KakK B
OTHOIIEHUU COOCTBEHHOTO CYXKJICHUS, TaK U B
OTHOIIIEHUH ACUCTBHUM U CYKIEHHUMN IPYyToro;

[} aHanM3MpoBaTh U MPEOOPa30BHIBATH MPOOIEMHO-
POTUBOPEUUBBIC CUTYAITUH;

[J  BBIXOJAWTH 3a pPaMKH Yy4yeOHOro TpeaMeTa U
OCYILIECTBIIATS LieJICHATPaBIECHHbBIN OUCK BO3MOKHOCTH
HIMPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB IEUCTBUS;



] BBICTpaMBaTh MHAWBUIYAITBHYIO 00pa30BaTEIbHYIO
TPAEKTOPHUIO, YUYUTHIBAs OrPAaHUYEHHS CO CTOPOHBI
APYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHMS;

(] MeHATh W YAEpKHBaThb pa3Hble NO3ULIUU B
MO3HABATEJIbHON JEATENbHOCTH (OBITh YYEHUKOM U
yuutenem; GopMyIupoBaTh 00pa30BaTENIbHbIN 3aIpOC U
BBIITOJIHSTh KOHCYJIbTATHBHBIE byHKIIIH
CaMOCTOSITENIHO; CTaBUTh IPO0OJIeMy U paboTaTh HaJ €€
pElIEHUEM; YIpPaBIsATh COBMECTHOM I103HABATEIbHON
JESATEIBHOCTBIO U MOJUUHATHCS).

KoMMyHUKATHBHbIE€ YHHBeEpPCaJIbHbIE
yueOHblIe eiiCTBUSA

Buvinycknuk nayuumcs:

[]  OCyHIECTBIISTH JIEJTOBYI0 KOMMYHHMKAIIUIO KaK CO
CBEPCTHUKA-MHU, TaK M CO B3POCIHBIMH (KaKk BHYTPHU
o0pa3oBaTeNbHON  OpraHu3alMM, TaK W 3a €€
npejaenamu);

[] mpu OCYyIIECTBICHUH IPYIIIOBON pabOThI OBITH KaK
PYKOBOJUTENEM, TaK M WICHOM NMPOEKTHON KOMaHIIbI B
pa3HbIX poyisix (TeHepaTopoM  HJEH, KPUTHUKOM,
MCIIOJIHUTEIIEM, TPE3EHTYIOIIUM U T. 11.);

] pa3BepHyTO, JJOTUYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pEHHUS C UCIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX
Y TTMCBMCHHBIX ) SI3BIKOBBIX CPEJICTB;

[J  pacmo3HaBaTh KOH(MJIUKTOTCHHBIC CHUTYyalluud U
MpeaoTBpamniaTh KOHGIUKTHI 10 UX aKTUBHOU (asbl;

[} KOOpAMHUPOBATH U BHITIOIHATH PAOOTY B YCIOBUAX
BUPTYaJIbHOTO  B3aWMOJCUCTBUS (MM COYETaHUS
peaIbHOrO U BUPTYAIBHOTO);

] cornacoBbIBaTh TMO3UIIMU YJICHOB KOMAaHIbI B
mpoiiecce padoThl Ha/l OOIIUM MPOTYKTOM/pPEIICHUEM;



[ MPEACTABISATh  MYOJIMYHO  PE3yJIbTaThl
WHJIUBUAYAJIbHOW W TPYIIOBOM JIESITEIBHOCTH, Kak
Iepel 3HAaKOMOM, TaK U IEPE] HE3HAKOMOM ayIUTOPHUEN;

[ noadupaTh  MAapTHEPOB  JJIsT  JEJIOBOU
KOMMYHUKAIIUH, UCXOs u3 COOOpaKeHMit
pPE3yNbTATUBHOCTH B3aUMOJACUCTBUS, a HE JIMYHBIX
CUMIIaTHUM;

(] BOCHpPUHUMATH KPUTHYECKUE 3aMEYaHHs Kak
pecypc COOCTBEHHOTO Pa3BUTHS;

[] TOYHO M eMKO (POpMYyIHUPOBATh KaK KPUTUUYECKUE,
TaK ¥ 0JI00OpUTENbHBIC 3aMEUaHUA B aJJpeC NPYTUX JOIeH
B paMKax JIeJIOBOM 1 00pa3oBaTEILHON KOMMYHUKAIUH,
n30erast Ipy 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKJICHUU.

IIpenmeTHble pe3yJbTaThl OOyUeHUS (PU3UKE B
CpEIIHEH IIKOJIE

Buvinycknuk na yenyoi1eHHOM ypoGHe HAYUUMCA'

[] 0OBSCHATH M aHATTU3UPOBATH POJIb U MECTO (PU3UKHU
B (OpMUPOBAHHHM COBPEMEHHOW HAy4YHOW KapTHUHBI
MHPA, B PA3BUTHU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH,
B [IPAKTUYECKON JEATEIBHOCTH JIFO/CH;

] xapakTepu30BaTh B3aUMOCBS3b MEXKIY (HU3UKON U
JIPYTUMH €CTECTBEHHBIMU HAyKaMU;

[J  XapakTepu3oBaTh CHUCTEMHYIO CBSI3b MEXIY
OCHOBOTIOJIArat0IIUMU Hay4YHBIMU MOHATHUSIMU:
MPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, IIOJIE),
JBIDKEHUE, CUIJIA, SHEPT U,

] TMOHMMATh U OOBSCHATH IEJIOCTHOCTh (PU3UICCKOU
TEOPUH, pa3INYaTh TPAHUIILI €€ MPUMEHUMOCTH U MECTO
B ALY APYTUX PU3HUUYECKUX TEOPUH;

[J BIageTb NprUeMaMH MOCTPOCHUS] TEOPETUUECKUX
JI0Ka3aTeIbCTB, a TaKxe MIPOTHO3UPOBAHUS



0COOEHHOCTEeN mpoTeKaHUs (PUIMYECKUX SBJICHUN U
MPOLIECCOB HA OCHOBE TMOJYYCHHBIX TEOPETHUYECKUX
BBIBOJIOB U JI0KA3aTEJIbCTB;

[ CaMOCTOSITEIILHO KOHCTPYHUPOBATh
AKCIIEPUMEHTANIbHbIE ~ YCTAHOBKM  JUIsl  MPOBEPKHU
BBIBUHYTBHIX THIIOTE3, PACCUUTHIBATH aOCOMIOTHYIO U
OTHOCHUTENBHYIO MOTPEITHOCTH;

[1  caMOCTOATENbHO IUIAHUPOBATH M TPOBOAUTH
(bu3HUecKre SKCIEePUMEHTHI;

[ pemiaTth MPAKTUKO-OPUEHTUPOBAHHBIC
KaueCTBEHHBIC U pacueTHbhIe (PU3UYECKHUE 3a7a4d KaK C
OMOpOM  HAa  W3BECTHbIE  (PU3MYECKUE  3aKOHBI,
3aKOHOMEPHOCTH U MOJIENIH, TaK U C OMOPOI Ha TEKCTHI C
M30bITOYHON UH(POPMALIHEH;

(1 OOBSCHATH TpaHULIBI HPUMEHEHUS H3YYEHHBIX
¢uznyeckux Mojeneld NpH peleHUuH (U3NYECKUX H
MEXTPEIMETHBIX 3a/1a4;

[ BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHS
OCHOBOMOJAararimx (GU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

[ XapaKTepu30BaTh TJI00ANbHBIE MPOOJIEMBI,
CTOAIME TIepe]] YEeJIOBEUYECTBOM: HHEPreTHUYECKUE,
CBIPBEBBIE, SKOJOTMUECKUE U POJIb (PU3UKU B PELICHUU
ATUX NMpoOIeM;

[1 0OBACHATH MPUHIUIIBI PAOOTHI U XapPaKTEPUCTUKU
U3YYEHHBIX MallMH, NpUOOPOB U  TEXHUYECKUX
YCTPOMCTB;

(] OOBACHATH YCIOBHUS TPUMEHECHHS (PU3NUECKHUX
MoOJIeNiell Tpy pelieHnr (U3MYECKUX 3a]ad, HaXOIUTh
aJIeKBaTHYIO TMpPENJIOKEH-HOM 3adaue (PU3NYECKYIO
MOJeNb, pa3pemarb MnpodseMy Kak Ha OCHOBE
UMEIOIINXCS 3HAaHWA, TaK W TpPH TOMOIIM METOJOB
OIICHKH.



[TpyuMeHUTENBHO K TEMAM KypCa YUeHUK CMOHCEm '

— 3Hamb: IPeIMET U METO]Ibl UCCIIEI0BaHMS (PUBHKH.
Ctpyktypy OU3HYECKUX TEOpUH, METOA HAyYHOTO
MO3HAHUS, 0COOEHHOCTH U3Y4YEeHUS (DU3HUKY;

— 00vACHAMb SBIEHUA: TOCTYNATENbHOE JIBUKECHUE;
JIBUKCHHE IO OKPYXHOCTH C MOCTOSIHHOM MO MOJYIIIO
CKOPOCTBIO; ABMKEHHUE Te-J1a, OPOIIEHHOTO MO/ YTJIOM K
TOPU30HTY; CBOOOIHOE MAJECHUE TEJ; OTHOCUTEILHOCTh
ABWKEHUS; WHEPLUs; B3aUMOJICHCTBHE; BCEMHUPHOTO
TATOTEHUS, YOPYTOCTH, TPEHUSA, HEBECOMOCTH U
HEeperpy3Ky; BpalllaTeJbHOE JABM)KEHUE; PaBHOBECHS
TBEPJOTO Tena; Ae(opmannuy TBEPIAbIX Tell, 1aBJICHUE B
KHUJIKOCTSIX M Tas3ax, IOJIeT Tel; KosebaTeabHoe
JIBUKCHHE, CBOOOHBIE, 3aTyXalOIIMe M BBHIHYKICHHBIC
KOoJieOaHMs, PE30HAHC, ABTOKOJIEOAHMs, MpPEBpaLICHUE
SHEPTUM TPHU TAPMOHUYECKUX KOJIeOaHUSIX; BOTHOBOM
mpolecc, M3JIyudeHUEe 3BYKa, HMHTeppepeHuus u
IUQPaKIKs BOJH, OTPAKEHHUE W TPEIOMIICHHE BOJIH,
aKyCTUYECKUH pe30HaHC, 00pa3oBaHUE CTOSYEH BOJIHBI,
MY3bIKaJIbHbIE 3BYKU U LIYMbI; OPOYHOBCKOE JIBHKEHUE,
B3aUMOJEMCTBUE MOJIEKYJ; TEIUIOBOE paBHOBECHE,
HEOOpaTHMOCTh MPOLECCOB B MPUPOJE; HCIAPEHUE,-
KOH/ICHCALlUs, PABHOBECHE MEXKY JKUJKOCTBIO U ra3oM,
KPUTHUYECKOE COCTOSIHUE, KHUIIEHUE, CXKIDKEHUE Ta3oB,
BJIQKHOCTb BO3/yXa; IIOBEPXHOCTHOE HATSKEHUE,
CMauMBaHHUE, KalNWJUIAPHBIC SIBIICHUS; IUIABICHUE W
OTBEp/ieBaHNe, U3MEHEHHE 00beMa Tela NPy IJIaBICHUU
M OTBEpACBaHMU, ACPEKTHI B KPUCTAIAX; TEIUIOBOE
JMHEWHOE U 00BEMHOE PaCIIuPEHHE, PACIIIUPEHUE BOIBI;
ANIEKTpU3ALUA TeJ, B3aUMOACUCTBHE HEMOIBUKHBIX
ANIEKTPUYECKUX  3apsiioB  BHYTPH  OJHOPOJHOTO
IURJIEKTPUKA, AIIEKTpOCTaTUYeCKast 3alInTa,
MOJIAPU3ALUS IUBIEKTPUKA; COIPOTHUBIICHUE,



CBEPXIIPOBOAUMOCTD;  JJIEKTPOHHASA  IIPOBOAMMOCTH
METaJUIOB, 3JIEKTPUYECKHUM TOK B PACTBOPAX U PACILIABAX
DNEKTPOJIUTOB,  JJEKTPUYECKMA  TOK B rasax,
ANEKTPUYECKUN TOK B BAaKyyMe€, DJIEKTPUYECKHM TOK B
ITOJIYTIPOBOJHNKAX; BOBHUKHOBEHUE MAarHUTHOTO TOJIA,
MAarHATHBIE B3aUMOJCHCTBUS, IEHUCTBUE MAarHUTHOTO
[I0JI1 Ha IIPOBOJHUK C TO-KOM, ACHCTBHE MArHUTHOTO
oJIA HAa JABWXKYIIMHCSA 3apsj; JJIEKTPO-MarHUTHas
UHAYKIUS, CaMOMHAYKIIUS; napamMarHeTusM,
auaMarHeTusM, (eppoMarHeTu3M; CBOOOJHBIE U
BBIHYK/ICHHBIE AJIEKTPUYECKUE KOJIEOaHUs, MPOIECCHI B
KOJIEOaTEIbHOM  KOHTYpe,  Ppe3ucTop B  LENU
IIEPEMEHHOI0 TOKA, KaTylIKa MHAYKTUBHOCTH B LIEIH
IIEPEMEHHOT0 TOKA, EMKOCTb B IIENU IIEPEMEHHOTO TOKA,
PE30HAHC B DJIEKTPUYECKOM LENU; I'E€HEPUPOBAHUE
ANEKTPUYECKON IHEPTHUM, BBIIPSIMIIEHUE IEPEMEHHOTO
TOKa, COEOUHEHHE TIOTPEOUTENEeH  DIEKTPUYECKON
DHEPIuHy, Iepefadya U PACIpENeNICHUE JIICKTPUYECKOU
DHEPruM; BO3HUKHOBEHHME OHJIIEKTPOMArHUTHOIO MOJI,

nepeaayda BJIEKTPOMATHUTHBIX B3aMMO/ICHCTBHUM,
MTOTJIOIICHHUE, OTpaKCHHUE, MIPEJIOMJICHHUE,
uHTepdepeHIIHS AJIEKTPOMArHUTHBIX BOJIH,
pacpoCTpaHECHUE PaaAMOBOJIH, paanosIoKaIus,
oOpa3oBaHue BHJICOCUTHAJIA; MPSAMOJIMHENHOE

pacupoCTpaHEHUE CBETA, OTPAKEHUE M IPEIOMIICHUE
CBETa, IMOJHOE OTpaXeHHWE CBeTa, pedpakuus CBera,
Mupax, aOeppauusi; uHtepdepeHuus, audpakius,
JUCHEpCHsl W TOJsIpU3alUsl CBETa; W3JyYeHHE CBETa

(TemioBoe W3JIyYCHUE, 3JIEKTPOJIOMUHECLICHIIHS,
KaTOJIOJTFOMUHECIIEHIINS, XEMITFOMUHECIIEHIIUSI, (POTO-
JFOMUHECILICHITHS ); OTHOCHUTEJIBHOCTH

OJHOBPEMCHHOCTH, OTHOCHUTCIIbHOCTD paCCTOHHHfI,
OTHOCHUTCIIBHOCTDB IIPOMCIKYTKOB BPCMCHH,; PABHOBCCHOC



TEIUIOBOE u3ny4yeHue, pororddext, 3¢pdexr Komnrona,
JIaBJICHHE CBETa, XUMUYECKOE JICHCTBUE CBETA, 3aMTUCh U
BOCIIPOM3BEJICHUE 3BYKa; W3JIyYCHHE CBETAa aTOMOM,
KOPITYCKYJIIPHO-BOJI-HOBOM Jyanu3M; €CTECTBEHHas U
HCKYCCTBEHHAs PaAMOAKTUBHOCTD; cnaboe
B3aMMOJEHUCTBUE, B3ANMOJCHCTBAE KBAPKOB;

— 3Hamb OmnpeneNneHus (U3MUECKUX TOHSATHIL:
CpemHsisi CKOpPOCTb, MTHOBEHHAs CKOpPOCTb, CpeIHEe
YCKOpEHUE, MIHOBEHHOE YCKOpPEHHUE, paJnyC-BEKTOD,
TaHT€HLUAJIbHOE, HOPMAJIbHOE W IOJIHOE YCKOPEHUS,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, YIJIOBas CKOPOCTb;
MaTepuaibHasi TOUKa, MOJEIb B (PU3UKE, HHEpLUATIbHAs
CUCTEMa OTCUeTa, CHjia, Macca, COCTOSIHUE CUCTEMBI TEJ;
CWJIa  BCEMHUPHOTO  TSTOTEHWs,  HHEPTHAs U
rpaBUTAIMOHHAS MACChI, TIepBas KOCMUYECKasi CKOPOCTb,
CWJia  YOpyroctd, BeC  Tela, CHJIBl  TPECHHS,
HEWHEpLUaJgbHasl CHCTeMa OTCYeTa, CHJIbI HHEpIUH;
UMITyJIbC, paboTa CHIIBI, MOIIHOCTh, KHHETHYECKas
SHEpPrusi, TOTEHIMANbHAS DJHEPIHs, MeXaHWJIeCcKas
(monHast) SHEprUs, KOHCEPBATUBHBIC U JIHCCHUIIATHBHEIC
CWIIBI,  3aMKHyTas  (M30JMpOBaHHas)  CHUCTEMA,
aOCOIIOTHO TBEpPJOE TENO, LIEHTP Macc, MOMEHT
MHEpPLUH, MOMEHT CHJIbI, MOMEHT HMITYJIbCa, YIJIOBOE
YCKOpEHHUE, BHEIIHWE W BHYTPEHHUE CHUJIbI; MOMEHT
CWJIbI, LIEHTP TSKECTH; MEXaHWYECKOE HallpshKEeHUe,

OTHOCHUTEJIBHOE 151 abCcomoTHOE YIUIMHECHUS,
FapMOHHUYECKHE KoJeOanusl, MPY>KUHHBIN 51
MaTE€MaTU4YeCKU  MasTHUKH, TE€PUOJ,  YacToTa,

nUKJIMYeckas (KpyroBsas) 4acToTa, aMmIuidTyaa, ¢asa
rapMOHUYECKHUX KoJIeOaHUM, CKOPOCTh U YCKOPEHUE MPHU
rapMOHUYECKUX KOJIEOaHUSX, CIEKTp KoJieOaHU,
COOCTBEHHAsl 4YacToTa; IONEpPEYHbIE M TPOJOJILHBIE
BOJIHBI, TIJIOCKAsI U chepuuecKkas BOJIHBI, SHEPTHUS BOJHBI,



JUIMHA BOJIHBI, CKOPOCTb PacCIpOCTPAHEHUS BOJIHBI,
CKOPOCTh 3BYyKa, I'POMKOCTb W BBICOTa 3BYKa, TeMOD,
BOJIHOBasi MOBEPXHOCTh, JIyd, BOJHOBOW (POHT,
uH(ppa3ByK,  yIbTPa3ByK, KOTEPEHTHbIE  BOJHBI,
uHTep(EepeHIIMOHHAs KapTHHA; KOJWYECTBO BEILECTBa,

MOJISIp-HaA Macca, MaKpOCKOITMYCCKHC u
MHUKPOCKOIIMYCCKUC TCJId, TCMIICPATypPd, PABHOBCCHLIC U
HCPABHOBCCHBIC ITIPOLCCCHI, HI[C&JIBHLII?I ras,

HU30TEPMHUUECKUN, N300apHBIA U W30XOPHBIN MPOIIECCHI,
abCcomoT-Has TeMIepaTypa; TeMmIeparypa, CpeaHss
CKOPOCTh  ABWKEHHMS  MOJIEKYJ  rasza, CpeIHss
KBaJpaTU4Hasl CKOPOCTb, CpeAHss apudmeTnyeckas
CKOpPOCTb, YHCJIO CTEeNeHeH CBOOOMbI, BHYTPECHHSS
SHEPrusi UACAIBHOrO raza; paboTa B TEPMOIUHAMUKE,
KOJIMYECTBO  TEIUIOTHI,  TEIUIOEMKOCTb,  yAEJbHas
TEIJIOEMKOCTh, MOJISIPHAS TETIIOEMKOCTb, TETJIOEMKOCTH
razoB TMpuU TMOCTOSHHOM O0O0BEME€ U TOCTOSHHOM
NABJICHUU, HeoOpaTUMBIM  mpouecc, aaunabaTHBIN
MPOIIECC, BEPOSITHOCTh MAKPOCKOMMYECKOTO COCTOSIHUS
(TepMmoHamuueckasi BeposTHocTh), KIIJ[ nBurarens,
unkyl KapHO; HachIIEHHBIM W HEHACHIIEHHBIA TMap,
MU30TEPMBI PEAIBHOTO ra3a, KpUTHYECKasi TeMIleparypa,
aOCONIOTHAasE W OTHOCHUTENIbHAS BJIAXXHOCTh BO3/1yXa,
TOYKa pOCHI, yAeabHas TerioTa
napooOpa3oBaHUs/KOHACHCAIIUH, napuraibHOe
JABJICHHE BOASHOIO Mapa; MOBEPXHOCTHAs SHEPrus,
CUJIa TOBEPXHOCTHOTO HATSDKCHUS, MEHHUCK, JIaBJICHHUE
MO/ UCKPUBIICHHOM MOBEPXHOCTHIO YKUIKOCTU, BBHICOTA
MOJHATHSA KUJIKOCTH B KalMWLISAPE; KPUCTALTNYECKUE U
aMmopdHbIe Tena, KpUCTATMYECKass peIIeTKa, >KUJKUE
KPUCTAJLIIBI, yAenbHas TeII0Ta TIJIaBJICHUS,
nosMMopgu3M, aHU30TpOMHUs, (a30BbIE MEPEXOJbl
MepBOro ©U  BTOPOrO  poAa, TpOMHAA  TOYKA;



TeMIiepaTypHble  KO3(PQUIIMEHTH  JIMHEWHOTO |
O0OBEMHOTO0  pacIIUpPEHHs;  DJIEKTPUYECKOe  TOJIe,

QJICKTPOCTATUICCKOC ITO0JIC, HaIps’>KCHHOCTDb
QJICKTPHUICCKOIO I1O0JIA, JIMHHUHU HaIps’KCHHOCTU
QJICKTPHUICCKOIO I1OJIA, OIHOPOIHOC I10JIC,

IIOBEPXHOCTHAsA IUIOTHOCTH JJIEKTPUYECKOrO 3apsna,
0o0beMHas TUIOTHOCTb AJIEKTPUUECKOTO 3apsja, MOTOK
HaIPSHKEHHOCTH AJIEKTPUYECKOTO OIS, TOTEHIHAJIbHAS
SHEprus 3apsaa B OJHOPOJHOM D3JIEKTPUYECKOM MOJIE,
DHEpPrus  B3aUMOJECHCTBUA  TOYEUHBIX  3apslIOB,
IIOTEHIHAAIT AIIEKTPO-CTATUYECKOTO 110J14,
DKBUIIOTCHLIMAIBHBIE  IOBEPXHOCTH, JJIIEKTpUYECKAs
€MKOCTb, €MKOCTh IUIOCKOIO KOHJIEHCATOpa, JHEPIUs
ANEKTPUYECKOTO TOJIS; JJIEKTPUUECKUM TOK, IUNIOTHOCTH
TOKa, CWJa TOKAa, HAaNpsDKEHWE  IPOBOJHMKA,
CONPOTHUBJIEHUE MPOBOJIHUKA, pabOTa TO-Ka, MOIIHOCTh
TOKa, AnekTpoiaBwxkymas cwia (9JC), myHT K
aMIIEpMETPY, 100aBOYHOE CONPOTHBIICHUE;
MIPOBOAHUKH, AUIIEKTPUKHU, HOCUTEIN DJIEKTPUUECKOTO
3apsna, AIEKTPOIIUTHYECKAS JUCCOLIMALINS,
CaMOCTOSITEJIbHBIM W HECAMOCTOSITENIBHBIN  pa3psibl,
JJIEKTPOHHAs IMHUCCHUS, BOJIbT-aMIIEpHas
XapaKkTepUCTHUKA, IHOJ, TPHUOL, DIEKTPOHHO-IydeBas
TpyOKa, JOHOpPHBbIE M aKUENTOpHbIE MpUMecH, P—N-
[IepexXo/]; MarHuTHAas HHAYKLHS, IOTOK MAarHUTHOMU
WHIYKLIWH, TUHUA MAarHUTHON MHAYKIUHU, cujia AMIiepa,
cuia JlopeHua, BEKTOPHOE MIPOU3BEICHUE,
paavalMoHHble Tosica 3eMJM, Macc-CreKTporpad,
BUXpEBOE nanekTpuueckoe mnone, OAC uHaykuuum B
OBWKYIIMXCS MNPOBOJAHUKAX, HWHIYKIMOHHBIM TOK,
WHIYKTUBHOCTB, SHEPIUsl MAarHUTHOTO TOJIsI, MATHUTHAs
IPOHUIIAEMOCTh, HAMAarHWUYEHHOCTb, CIHH 3JEKTPOHA,
JOMEHbI, MArHUTHBIA  TUCTEPE3UC, IIEPEMEHHBIN



3JIEKTPUYECKUHN TOK, IEUCTBYIOIINE 3HAYCHUS CUJIbI TOKA
Y HaIpsDKEHUs, MOITHOCTh B I[EMHU MEPEMEHHOTO TOKa,
Koa(purmeHT MontHOCTH, OOpaTHas CBS3b B TeHEpaTOpe
Ha TPAaH3UCTOpE, TEHEepaTop MEPEMEHHOrO0 TOKa,
Tpanchopmatop, Kod(PPUIMEHT MOJIE3HOTO ACHCTBUS
TpanchopmaTtopa, Tpex(da3Hbld TOK, ACHHXPOHHBIN
AJIEKTPOJIBUTATENb; TOK CMEILECHHUS, DJIEKTPOMAarHUTHAas
BOJIHAa, BUOpaTtop I'epiia, CKOpOCTh pacHpoCTpaHEHUs
ANIEKTPOMATHUTHBIX BOJIH, SHEPTHUS JIEKTPOMArHUTHON
BOJIHBI, IUJIOTHOCTb  IOTOKA  3JEKTPOMAarHUTHOTO
U3ITyYeHUs], IETEKTUPOBAHUE, aMILTUTY THAS MOTYJISIIIHS,
NOTOK  M3JIy4YEHMs, OTHOCHUTENbHAsl CIEKTpaJbHas
cBeToBass 3(Q(EKTUBHOCTh, CHJIA CBETa, TOYECUHBIHI
HCTOYHHK, OCBEIIEHHOCTb, SIPKOCTh; IJIOCKOE 3€pKajo,
chepuueckoe 3epkano, (Qoxkyc, MHUMBIN dOKyC,
(okanbHas MIOCKOCTh, ONITUYECKAs CHIIa CPepUIecKoro
3epKaJia, yBeJIMYEHUE 3€pKaJia, IJaBHas ONTHYECKas OCh,
MoOOYHasi ONTHYECKasi OCh, MOKA3aTellb MPEIOMIICHUS,
Mpe-IeNbHbIl  yYTOJd TMOJHOTO0 OTPa)KE€HHUS, CBETOBO,
TOHKasl JIMH3a, (OKYCHOE PpACCTOSHUE U OINTHYECKas
CWJIa JIMH3bl; CKOPOCTh CBE€Ta, MOHOXpOMaTHYECKas
BOJIHA, UHTEeppEpeHIMOHHAs W  JAU(PpaKIMOHHAS
KapTHHbI, KOT€pEHTHbIE BOJHBI, 30HBI DpeHens,
BEKTOPHbIC JMAarpaMMbl, pas3periaronias CroCOOHOCTb
ONITUYECKUX npubOpOB; CIIEKTp U3TyUYeHUs,
MHTEHCUBHOCTh  JJIEKTPOMArHUTHOTO  HW3Iy4YeHUs,
CHEKTpaJbHBIC MIPUOOPHI, HEMPEPHIBHBIC U JIMHEHYATHIC
CIIEKTPBI, CHEKTPaJbHbBIW W PEHTTEHOCTPYKTYPHBIN
aHanu3,  yJiabTpaguoiieToBoe U UH(MpakpacHoe
U3Ty4YeHUs, pEHTT€HOBCKHE JIydd; COOCTBEHHOE BpeMs,
PENATUBUCTCKAIA HMITYJIbC, Macca TIOKOS, DSHEpPTHUs
MIOKOSI, PENATUBHUCTCKAas  KUHETHUYECKas  dHEprus,
aOCOJIIOTHO 4YEpHOE TesO0; KBaHT, (POTOH, SHEPTUS U



uMIynsc  (GOTOHA, MOJelb TOMCOHa, IJIaHEeTapHas
MOJIEIb aTOMa, MOJENb aroma Bojopoxa o bopy,
DHEpPrusl HWOHW3ALMU, BOJHBI BEPOATHOCTH, Ja3ep,
WHIYUVMPOBAHHOE U3JIyY€HUE, HEIUHEHHAs OIITHKA;

anbda-, Oera- W  TaMMa-u3IydeHUE,  TEPHO
moJrypacraja, HW30TOIbl, HCWTPOH, MPOTOH, SJICPHBIC
CWJIBI,  CHJBHOC  B3aUMOJICHCTBHME,  JUArpaMMBbI

QdeliHMaHa, BUPTYAJIbHBIE YaCTULIbI, ME30HBI, HYKJIOHBI,
DHEPIus CBS3U aTOMHBIX SEP, YACIbHASA YHEPI U CBA3U,
DHEPreTUYECKUM BBIXOJ SACPHBIX pPEAKLMM, SIEpHBIN
pPEaKTop, KPUTUYECKAs Macca, TEPMOSACPHBIE PEAKLIUH,
11032 WU3JIy4EHMs; aHTUYACTHLA, ITO3UTPOH, HEUTPHHO,
IPOMEKYTOUHbIE OO30HBI, JIENTOHBI, aJPOHbI, OAPUOHBI,
ME30HBI, KBAPKH, TJIFOOHBIL;

—  NOHUMAmMb CMBICI OCHOBHBIX  (PH3MYECKUX
3aKOHOB/IIPUHIIMIIOB/YPaBHEHHIA: KMHEMATHYECKUE
YPaBHEHHUS [BWXXEHUS B BEK- TOPHOM U CKAIAPHOU
dopmMax IS pa3AMYHBIX  BHJIOB  JIBHDKECHHS,
npeoOpa3oBaHus ['anmuies; OCHOBHOE YTBEpKICHUE
MEXaHUKH, 3a-KOHBI HeroTona, IIPUHLIAIL
OTHOCUTEJIIBHOCTH B MEXAHUKE, 3aKOH BCEMHUPHOTO
TArOTeHUs, 3aKOH ['yka, Bropou 3akoH HproTroHa s
HEMHEPLUAIBHOW CUCTEMBI OTCUYETA; 3aKOH COXPAaHECHUS
UMITYJIbCa, YpaBHEHUE Melepckoro, 3aKOH COXpaHEeHMs
MEXaHUYECKOM DJHepruu, TeopeMa 00 H3MEHEHUH
KMHETUYECKOW  DHEPIUH, YPaBHEHUE  W3MEHEHMUs
MEXAaHUYECKOM JHEPrUU IIOJ JIECMCTBUEM CHUJI TPEHUS,
TeoOpeMa O JBWKEHMM LIEHTpa MAacC, OCHOBHOE
YpaBHEHHE JUHAMHKHA BPalIaTEIbHOTO  JIBUXKEHUS
TBEPJIOTO TE€Ja, 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCA,
YCIIOBUSI PAaBHOBECHUS TBEPAOrO TeNa; 3aKOHbI ['yka,
ITackans wu  Apxumena, ypaBHeHue bepnyinu;
3aBUCHUMOCTh ~ 4YaCTOTBI M  MEpHofa  CBOOOJTHBIX



KOJIEOaHUI OT CBOMCTB CUCTEMBI, YPaBHEHUS JABUKCHUS
Ul Ipy3a, NOABELIIEHHOIO HA  IPyXUHE, U
MAaTeMaTUYECKOTO MAasATHUKA, YPABHEHUS JBWKCHUS JUIS
3aTyXaloUMX M BBIHYXJCHHBIX KOJEOAHWI, METOJ
BEKTOPHBIX JUArpamM, 3aKOH COXPAHEHUS YHEPTUM IS
rapMOHUYECKHX KOJeOaHWil; ypaBHEHHE Oeryuieit
BOJIHBI, NMPUHLIMN ['FONreHca, yclOBHS MakcUMyma U
MUHHUMYyMa UHTephEPEHIINH, 3aKOH MPETIOMIICHHSI BOJIH;
OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KUHETUUECKOM
TEOPUH, Ta30BbIC 3aKOHbI, YPAaBHEHUE COCTOSHUSA
UJCAJIBbHOIO I'a3a; OCHOBHOE YPAaBHEHHUE MOJIEKYJIAPHO-
KMHETUYECKOU TEOpUH, pacnpeneineHue Makcsenna;
3aKOHBI TEPMOJIMHAMUKH, TeopeMa KapHo, mpuHUHIBI
JNEUCTBUS  TEIJIOBOM M XOJOAMJIBHOM  MaIIlUH;
3aBUCHUMOCTb TEMIIEPATYPhl KHUIEHUS KUAKOCTH OT
NABJICHHS, JWarpaMMa  PaBHOBECHBIX  COCTOSIHUU
KUIKOCTH W Tas3a, 3aBUCUMOCTH YJEIBbHOW TEIJIOTHI
napooOpa3oBaHusi OT TEMIEPaTyphl; 3aBUCUMOCTH
BBICOTBl IMOJHATHS JKUAKOCTH B  KANWULIPE OT
NOBEPXHOCTHOTO  HATSOKEHHUs,  paauyca  KaHajia
KanWUISIpa U TUIOTHOCTH JKUJIKOCTH, BIUSIHHE KPUBU3HbI
NOBEPXHOCTH HA  JABJICHUE BHYTPU  KHUJIKOCTH;
3aBUCHUMOCTh TEMIIEpaTypbl IUIABICHUS OT [aBJICHUS,
3aBUCHUMOCTh  THIIA  KpUCTalla  OT  Xapakrepa
B3aUMOJEUCTBUSI aTOMOB UM MOJEKYJ, O0pa3yrolux
KPUCTAJLJI; B3aUMOCBSI3b MEXIY TEMIIEpAaTypPHbIMU
kodppunreHTamu JIMHENHOTO u 00bEMHOTO
pacmmpenus; 3akoH KynoHa, NpUHUKN CyNEepro3uLUU
noJien, reopema ["aycca, npumeHnenue treopemsl I 'aycca k
pacyeTy pasiIN4HbIX AJIEKTPOCTATUYECKUX IOJIEH, CBA3b
MEXy HANPSHKEHHOCTBIO AJEKTPOCTATUYECKOTO MOJIS U
Pa3HOCTBIO  NOTEHUMAJIOB, 3aBUCUMOCTb €MKOCTH
CUCTEMBI KOHJICHCATOPOB OT TUIA UX COCIUHEHUS; 3aKOH



Oma s ywactka  nenu, 3akoH Owma B

muddepeHnnanbHON dopme, 3aBUCUMOCTb
ANEKTPUYECKOTO COMPOTUBJICHUS OT TEMIEPaTyphl,
3aKOH Jxoyns—IJlenua, 3aKOHOMEPHOCTH

MOCJIEIOBATEIBHOI0 U NAapAJJIEIBHOTO COETMHEHHI ITPO-
BOJHHUKOB, 3aK0H OMa 151 ITOJTHOM 1enu, 3akoH Oma aist
ydactka 1enu, coaepxaiiero 3/C, npasuna Kupxroda,
rpaHulbl OPUMEHHU-MOCTH 3akoHa OMa, 3aKkoH
AJEKTPOJIN3a; MPUHIUI CYNEpPHO3UluU, 3aKOH buno—
CaBapa—Jlamnaca (B BEKTOpPHOW U CKaJsipHOU (op-
Max), 3aKoH Awmrmepa (B BEKTOPHOM U CKaJISIPHOMN
dopmax), dopmyna s pacdera cwibl Jlopenna (B
BEKTOPHOM W  cKalapHoil  ¢dopmax), mpaBuia
ONpENEIICHUs] HampaBlieHUs cuil Amnepa u JlopeHna,
CBSI3b MEXKAY CKOPOCTHIO CBE€Ta U MAarHUTHOM U
AIEKTPUUYECKON MOCTOSIHHBIMU, TEOpEMa O LUPKYJISIIIUN
BEKTOpa MarHUTHON MHAYKIUM; NpaBuio JIeHia, 3akoH
AJEKTPOMAarHUTHOM  MHAYKIUHU,  (PyHIaMEHTaJIbHOE
CBOMCTBO 3jeKTpoMarHuTHoro nois (x. Maxkceen);
3aBUCUMOCTh HAMAarHMYE€HHOCTH (EeppOMarHeThKa OT
BEJIMYMHBl MAarHUTHOW WHAYKIWU TOJs B OTCYTCTBHUE
cpenbl (kpuBasi HamarHuuuBaHus); popmyna TomcoHa,
3akoH Oma [Jis 1enu NePEeMEHHOTI0 TOKa, MOILIHOCTh B
LENd TEPEMEHHOr0 TOKa; CBA3b MEXKAY MEPEMEHBIM
ANEKTPUYECKUM M TEPEMEHHBIM MarHUTHBIM MOJISIMU,

KJIacCUUecKass  TEOpUsl  M3JIy4YEeHUs,  HPUHIUIIBI
PaauOCBsI31; 3aKOH OCBEIIEHHOCTH, mpuHIUn depma,
3aKOHBI reoMeTpUYECKON ONTHUKH, dhopmyna

chepuyeckoro  3epkajga M JIMH3bL,  [PUHLHUIBI
NOCTPOEHUsI U300paxeHu B c(HepuyecKoM 3epkajne u
JIMH3€E, MPABUJIO 3HAKOB MPHU MCMOJIB30BAHUM (POPMYIIbI
TOHKOM  JIMH3bI, IpuHIUn [rolirenca—®peHens,
YCIIOBUSI MUHUMYMa U MAKCUMyMa UHTephEpEHIIMOHHON



1 Tu(paKIIMOHHON KapTHH, DJIEKTPOMAarHUTHAsT TEOPHS
CBETa; MEXaHU3M U3JIyYEHHS CBETa BEIIECTBOM,;
MOCTYJAThl TEOPUU OTHOCHUTEILHOCTH, TIPeoOpa3oBaHuUs
JlopeHua, peIITUBUCTCKUN 3aKOH CJI0KEHUSI CKOPOCTEM,
3aBUCUMOCTb MacChl OT CKOPOCTH, PEISATHBUCTCKOE
ypaBHEHHUE [IBUKEHUS, MPUHIUI COOTBETCTBUS, (op-
Myla OWHINTEHA, PEISTUBUCTCKOE COOTHOIICHUE
MEXIy DSHEprue W wummyinbcoMm; runoreza Ilianka,
Teopust GoTodpPeKTa; crieKTpaibHble 3aKOHOMEPHOCTH,
nocrynatel bopa, rumoresa ae bpoins, coOOTHOLIEHUE
HeomnpeneneHHocte [eiizenbepra, npuniun Ilaymnm,
Ilepuonnueckast cuctemMa XMMUYECKUX 1eMeHToB J]. 1.
MeHnpeneeBa, NPUHUUII JEUCTBUSA JIA3€POB; 3aKOH
PaAMOAKTUBHOTO  pacnaja, MpaBWIO  CMELIEHUS;
runore3a [laynmu, cyniHOCTh pacmana >J€MEHTapHBIX
YacTHL], €IMHasg TEOpHs CJIa0bIX U 3JIEKTPOMArHUTHBIX
B3aNMMO/ICHCTBU;

— Uu3Mepsims: MTHOBEHHYIO CKOPOCTh M YCKOPEHHE
Ipd  PaBHOMEPHOM  MPSMOJUHEWHOM  JBHXKCHUH,
LIEHTPOCTPEMUTEIBHOE YCKOPEHUE IPU PaBHOMEPHOM
JIBM)KEHUM TIO0 OKPY>XHOCTH; MaccCy, CHIly, CHILY
BCEMUPHOTO TATOTEHHUS], CUITy YIPYTOCTH, CHITY TPEHHUS,
BEC TeJla; HEHTPOOEIKHYIO CUTTY;

—  uUcnoiv3oéamsv  TOJIYYECHHBIE  3HAHHUS B
IIOBCEHEBHOMN KU3HU, Harpumep, y4eT
OTHOCHUTEJIbHOCTH JIBUKEHUS, WHEPLUUU, TPEHUSA IPHU
JBUKEHUU 110 PA3JIMYHBIM TOBEPXHOCTSIM, HEBECOMOCTH
U TIeperpy30K IMpu JBWKCHUU B HEHWHEPIUAIbHBIX
cucremax orcuera (MudT, caMoJIeT, Oe3]T), OIICHUBAHUE
paboThl pa3auyHbIX CUI (MIPU MOABEME, CKOJbXKEHUU
WJIM KaYE€HUU TPY30B), CPABHEHHE MOIIIHOCTH Pa3IUYHBIX
JIBUTATENIEH, y4eT 3aKOHOB BpaLIATEIbHOIO JABUKEHUS
npu o0yyeHUH (UTypHOMY KaTaHUIO, TUMHACTUYECKOM



MOATOTOBKE, OOYYEHUH TPHDKKAM B BOJY C BBICOKOTO
TpaMIUIMHA; TPU TOUCKE YCTOWYMBOTO IIOJOKEHUS B
Pa3TUYHBIX OOCTOSTENBCTBAX;, MPU OOYICHHUH TNTABAHHUIO
pa3sTUYHBIMA TEXHUKAMH; Y4YeT pPa3IUYHBIX CBOMCTB
ra3000pa3HbIX, JKUJIKUX U TBEPABIX TEJI, CBONCTB ra-30B;
yder SIBJIICHUS pe30HaHca, MMOHUMaHNE
GyHKIHOHUPOBAHUS ceplua YeJioBeKa Kak
aBTOKOJIEOATETbHON ~ CHUCTEMBI;  yMETh  OTJIMYaTh
My3bIKaJbHbIE 3BYKH OT IIyMa; IMPU ONEPUPOBAHUU
MOHSTHEM «BHYTPEHHSISI DHEpPrus» B MOBCEIHEBHOMN
YKU3HH; YU€T HEOOpaTUMOCTHU IIPOIIECCOB B IPUPOJIE MTPU
MPOBEICHUM  PA3JIMYHBIX  OKCIEPUMEHTOB;,  Y4eT
BIIQYKHOCTH npu OpraHu3aIuu coOCTBEHHOM
KU3HEICATCIILHOCTH; YMETh TOJIb30BaThCS MPUOOpamMu
JUISL  W3MEPCHHsI BIAKHOCTH, YYET KalMLIIPHBIX
SIBJICHUI B OBITY; TIPH 3aMOPKUBAHUH TIPOTYKTOB, MTPH
MOKYIIKE MOHHTOPOB, M3TOTOBJIEHHBIX HA TEXHOJIOTHH
KUIKAX KPUCTAUIOB; Yy4YeT PACIIUPEHUS Tl TMpHU
HarpeBaHUM, 0OCOOCHHOCTEH BOJIbI TIPH 3aMOPaKUBAHHH;
ydeT B OBITY SBJICHHS DJIEKTpU3AIMU TeN; TMpHU
COOJIIOJICHUM TPaBWJI TEXHUKH OE30MacHOCTH TIPH
paboTe ¢ DJJIEKTPUYECKUMHU MpUOOpaMu, MOHUMAHUE
npuHIMNA paboThl aKKyMYJSITOpa; HCIOJIb30BaHUE
3HAaHWN TOJYIPOBOJHUKOBON (HU3MKK TIpu BBIOOpE
pa3IMYHOMU 1udpoBoit TE€X-HUKU; IIOHUMAHUE
uHdopmaruu 00 U3MEHEHUU MarHUTHOTO TOJIst 3EMIIH U
€ro  BIMSHMM  Ha  CaMOYYBCTBHE  YEIJIOBEKa,
HCIIOJIb30BaHUE 3HaHUU npu pabote c
AJIEKTPOU3MEPHUTEIILHBIMA ~ MpUOOpaMu;  TTOHUMATh
NPUYUHY TIOTEPh DHEPTUM B IJICKTPOTCXHUUYCCKUX
YCTPOMCTBAX; Yy4YeT SBJICHUS HAMarHWYWBaHHUS U
pa3MarHuyuMBaHus 1pu  pabote ¢  HUPPOBBIMU
HOCUTENISIMH  WMH(OpMaIMy; TOHMMaHUEe O0OpaTHOMN



CBsI3M; 3(PPEKTUBHOE UCIIOIB30BAHNE IEKTPOIHEPTHH B

OBITY, IOHUMaHHUE BKJIFOUEHHOCTH Ka)JI0TO
MOTPEOUTEAS  DJCKTPOIHEPTHHM B DHEPrOCHCTEMY
ropo/ia/peruoHa/CTpaHsbl; MIOHUMATh MIPUHITUTIBI

(GYHKIIMOHUPOBaHUS MOOWJIBHOM (COTOBOM) CBS3W,
MOHMMATh TEHJICHIINH Pa3BUTHUS TEICBUACHUA (TIEPEXOA
«Ha IUQPY»); KOPPEKLUs 3pE€HUs C TOMOIIbIO MOA00pa
OYKOB, JIMH3, BBIOOp (poTo-ammapara, omupasch Ha
3HaHUE €ro ONTHUYECKUX XapaKTEPUCTUK; OIICHUBATh
npelenbl  pa3peliarmeil  ClocOOHOCTH — Pa3InYHBIX
ONTUYECKUX MPUOOPOB; 3HATh MOJIOKUTEIBHOE M
OTPHIATEIBHOE BIIMSTHUE yIbTPa(QHOIETOBOTO
U3y4yeHUs] Ha  YEJIOBEUECKUH  OpraHu3M;  yyeT
OTHOCUTEIBHOCTH TPHU OLIEHKE PACCTOSHUN, CKOPOCTH;
NOHU-MaHUE MPUHLMIIOB co3laHud  (ororpaduu;
OLICHUBATh  «JHEPTETUYECKUU  BBIXOI»  JIA3€PHOTO
U3Iy4YEHUS, HCIIOJIb3YEMOTO B MEIWIIMHCKUX IEJsX;
3HATh CIIOCOOBI 3aIIUTHI OT PATUOAKTUBHBIX H3TYUCHHIA.

Bvinycknuk Hna y2nyonennom ypoeHe noJyuum
603MOMNCHOCHLb HAYUUMbCA

] npoeepsamb 3KCnEpUMEHMATLHLIMU CPEOCMBAMU
8b10BUHYMbLE eunome3sul, dopmynupys yenb
uccneo008anus, Ha OCHOBE 3HAHUSL OCHOBONONALAIOWUX
Gusuyeckux 3aKOHOMepHOCmel U 3aKOHO8;

(] onucwvieamv u anaIU3UpPOBAMb NOJYYEHHYIO 8
pe3yivmame npo8eoeHHbIX (PUIUYECKUX IKCNEPUMEHIMO8
ungopmayuro, onpedenams ee 00CMOBEPHOCMY;,

[l nonumams u 06BACHAMb CUCEMHYIO CE53b MEHCOY
OCHOBONOA2AIOWUMU HAYYHbIMU NOHAMUAMU
npocmpancmeo, epems, mamepusi (sewecmeo, noie),
08UdICeHUe, CUNA, IHEPIUsL,



[ pewamsv 3KCnepumenmanbHvle, KauecmeeHHvle U
KOIUYeCmeeHHble  3a0ayu  ONUMNUAOHO20  YPOBHS
CHLOJCHOCTU, UCNONb3YS (PU3UYECKUEe 3AKOHbL, A MAKIce
VpaeHeHus, cesa3visaroujue PuudecKue GeUUUHbL;

O AHATUBUPOBAMb  2PAHUYLL  NPUMEHUMOCTMU
Qusuueckux 3aKoH08, NOHUMAMb BCeOOWULl XapaKmep
@DyHOAMEHMANbHLIX ~ 3AKOHO8 U O2PAHUYEHHOCHIb
UCNONb306AHUS YACHBIX 3A4KOHOE,

1 ¢opmyruposamv u pewamv Ho8ble 3adayil,

BO3HUKAIOWUE 8 X00e YUEOHO-UCCIe008ameNbCKOU U

NPOEeKMHOU OessmeIbHOCmU,;

] ycosepueHcmeosams  npubopvl U Memoobvl

UCCNIe008aHUSL 8 COOMEEMCMEUU C NOCMAGIEHHOU

3ao0ayer;

N UCNONIBL3068AMb  MEMOObl  MAMEMAMUYECKO20
MOOeUpoBanus, 6 mMom uucie npocmeuuiue
cmamucmuieckue — Memoovl 01 00pabomku

pe3yIbmamos 3KCnepumMenma.

OO6ecreunTh JOCTHKEHUE TIIAHUPYEMBIX PE3YIbTaTOB
OCBOCHHUS OCHOBHOM 0O0pa3oBaTEILHON MpOrpamMMBI,
CcO34aTh OCHOBY JUII CaMOCTOSITEJIBHOTO YCHEIIHOTO
YCBOGHHS OOYYaIOIIMMHUCS HOBBIX 3HAHHWM, YMCHUH,
BHJIOB M CIIOCOOOB JIEITEIBLHOCTH JOJDKEH CHUCTEMHO-
JICATEIBHOCTHRIM TI0AX0J. B COOTBETCTBUM C ITHUM
MOAXOJOM  MMEHHO  aKTUBHOCTh  OOYyYaroIIUXCs
MPU3HAETCS OCHOBOM JOCTUKEHUS PA3BUBAIOIINX LETIEH
o0pa3oBaHUsI — 3HAHMS HE TIEPEAAI0TCS B TOTOBOM BHJIE,
a T0OBIBAIOTCS yUalllMMUCS B TIPOIIECCE MO3HABATEIHLHOM
JIEATEIILHOCTH.

B pe3ynbrare y4eOHO-UCCIIeI0BATEILCKON u
MIPOEKTHOW  JIEATEIIbBHOCTH  @bIMYCKHUK  ROJYYUMm
npeocmaeieHue:.



] o punocodckux 1 METOAOIOTUYECKUX OCHOBAHUSIX
HAy4YHOM  JIEATEIbHOCTH M  HAy4YHBIX  METOJaX,
MPUMEHSIEMBIX B HCCIIEIOBATEIIbCKOM U MPOEKTHOM
JEATEIIbHOCTH;

[] 0 TakuX MOHSATHUSIX, KaK «KOHLEMIUI», «HAy4YHAS
TUIIOTE3a», «METOA», <«AKCIEPUMEHT», «HAJEKHOCTb
TUIOTE3bD», «MOJCNb», «METOA CcOopa» U «METOJ
aHaIKM3a JaHHBIX);

[J o0 TOM, YeM OTJIHMYAIOTCA WCCIECAOBaHUA B
TYMaHUTAPHBIX  OOJAcTAX  OT  MCCIECNOBAaHUNA B
€CTECTBEHHBIX HAayKaX;

[] 006 ucropuu HayKH;

[J o HOBeWIIHUX pa3paboTKax B 00JIACTM HAYKU U

TEXHOJIOT UM,

O O TMpaBWIAX U 3aKOHAX, PETYJIUPYIOIINX
OTHOUIIEHUSI B  HAy4YyHOH, M300pETATENbCKON |
UCCJIEI0BATENbCKUX o0JacTsax JeATeIIbHOCTH

(maTeHTHOE IpaBo, 3alIUTa aBTOPCKOIO IpaBa v T. I1.);
[l 0 JeATeNbHOCTH OpraHM3alyii, COOOLIECTB H
CTPYKTYp,  3aUHTEPECOBAHHBIX B  pe3yJbTaTax
UCCIIENOBAaHUM UM MNPEAOCTaBISAIONIMX PECypehl IS
MPOBEICHUSI UCCIEIOBAHUM M pean3aliid MPOEKTOB
(ponnpl, roCy1apCTBEHHbIE CTPYKTYDBHI,
Kpaya(paHAUHTOBbIE CTPYKTYPHI U T. I1.).

B bINYCKHUK CMOXHCEm .

[ pemath 3aJadd, HAXOISAIIMECS Ha CThIKE
HECKOJIbKUX YYEOHBIX AUCHUIUIMH (MEXKIpeaMETHBIC
3a/1aun);

[] MCHOJIB30BaTh OCHOBHOW aJITOPUTM HUCCJIEIOBAHUS
P PEIICHUU CBOMX yueOHO-TI03HABATEIbHbBIX 3a/1ay;

[] MCHoJIb30BaTh OCHOBHBIE NMPUHLMUIIBI MPOCKTHOM
NEATeIbHOCTH  TMPU  PEIIEHWH  CBOUX  y4eOHO-



MO3HABATEIbHBIX 3aJlad M 33734, BO3HHUKAIOIIUX B
KYJIbTYPHOU ¥ COLMATIbHOM KU3HU;

[ UCIIOJb30BaTh JJIEMEHTHl MaTEMAaTHYECKOTO
MOJICJINPOBAHUS TIPU PEIICHUHA HCCIEI0BATEIBCKUX
3a1ad4;

[ UCIIOJB30BaTh JJIEMEHTHl MaTEMAaTHYECKOTO
aHAJIN3A JUIS UHTEPIIPETALUH PE3YJIbTATOB, MOJTYYEHHBIX
B XO/JI¢ y4eOHO-HCCIIEI0BATEIbCKOM pabOTHhI.

C ToukM 3pecHHS (OPMUPOBAHUS YHHUBEPCATBHBIX
y4eOHBIX JCHCTBUH, B XOJC OCBOCHHUS IPUHIIUIIOB
yueOHO-UCCIIeIOBATEIILCKOM IIPOEKTHOM
JEATCILHOCTCH 8bINYCKHUK HAYYUMCAL.

[1 hopmynupoBaTh HAYYHYIO TUIIOTE3Y, CTABHUTH I1CITh
B paMKax HCCJICIOBAHUS U MPOCKTUPOBAHUS, UCXOS U3
KYJIBTYPHOH HOPMBI K COOOPA3ysCh C MPEICTABICHHSIMH
00 o0OmeM Ounare;

[1 BOcCCTaHaBIMBATh KOHTEKCTBHI M IyTH Pa3BUTHS
TOr0O WM HMHOTO BHUJA HAyYHOH JIEATEIBHOCTH,
OTpeeNisAsi MECTO CBOETO MCCIICAOBAHMUS HIIM MPOCKTa B
00IIeM KyJIbTYPHOM IPOCTPAHCTBE;

[1 oTclexuBaTh U MPUHUMATh BO BHUMAHUE TPEH/IBI
W TCHICHIMU  Pa3BUTHS  Pa3jMYHBIX  BHUJOB
JCATCIIBHOCTH, B TOM YHCJIC HAYYHBIX, YUYUTHIBATh UX
IIPH IIOCTAaHOBKE COOCTBEHHBIX IICJICH;

O OLICHUBAaTh pPECypChl, B TOM 4YHUCJIEC W
HeMaTepHalIbHBIC, TAKHE, KaK BpeMsl, HECOOXOUMBIC JIJIs
JIOCTHIKEHUS [IOCTABJIECHHOM LIENH;

[] HaxOJHTh Pa3IMYHbIC HCTOYHUKHA MaTCPHAIIbHBIX U
HEMaTepHaIbHBIX pecypcoB, IIPEI0CTABIISIOIINX
CpeICTBA JIJIsl TIPOBEACHMS HCCIICIOBAHUIN M pealn3aiiu
IPOCKTOB B Pa3IMYHBIX OO0JACTAX  JCATCIBHOCTH
YEeJI0BEKA;



(1  BcTymaTh B KOMMYHMKAIIMIO C JepiKaTelsiMU
Pa3UYHBIX THUIIOB PECYpCOB, TOYHO U OOBEKTUBHO
MPE3CHTYsl CBOW MPOEKT WM BO3MOXHBIE PE3YJIbTATHI
MCCIICIOBAHMS, C LENbl0 00ecreueH sl MPOAYKTUBHOTO
B3aMMOBBITOJHOTO COTPY/ITHUYECTBA,

(] caMOCTOSATENIBHO M COBMECTHO C JPYTHMH
aBTOpaMu pa3palaThiBaThb CHCTEMY MapaMeTpoOB U
KpUTEpHEB OLIEHKU d()(HEKTUBHOCTU M MPOJAYKTUBHOCTH
peanu3aly MPOeKTa WIM HCCIEJOBAHUS Ha KaxXJIOM
ATare peajau3aluy 1 Mo 3aBepIIeHUu paboTh;

[l ajmexBaTHO OLICHUBATh PUCKU peasln3allii MPOeKTa
U [IPOBEJICHUS UCCIIENOBaHUS U MPEIyCMaTpUBaTh MIyTH
MUHUMH3ALUHU 3TUX PUCKOB;

[] anexkBaTHO OLIEHMBATh MOCJEACTBUS peaU3aluu
CBOET0 NMPOEKTa (M3MEHEHUs, KOTOPbIE OH IOBJICYET B
KU3HH JIPYTUX JIFOJIeH, COOOIIECTB);

(1 amexkBaTHO OIICHUBATh JaJbHEWIIEE pa3BUTHE
CBOETO MPOEKTA WM UCCIIEIOBAHMS, BUJIETh BO3MOXKHBIC
BapUaHTHI IPUMEHEHUS Pe3yIbTaTOB.



COJEPXAHUE KYPCA

®du3uka — 10 kaacc (204 gyaca, 6 4acoB B He1eJI10)

DU3UKA U eCTECTBEHHO-HAYYHbIN
MeTO/ NMO3HAHUS PUPOABI

®usuka — (QyHIAMEHTalbHAs Hayka o
npupone. Haywyneii meron  mo3HaHuWA — MHpA.
B3aumocBszp  Mexay — Gu3MKOl M Opyrumu
€CTECTBEHHBIMU  HayKamMu. MeToabl  Hay4HOTO
uccaenoBaHus (pu3nyeckux siBjieHuid. [lorpemnoctu
U3MEpeHU (U3NYECKUX BEIUYMH. MoJenupoBaHue
SABJICHUN U MPOLECCOB NPUPOJBI. 3aKOHOMEPHOCTh U
CIIy4ailHOCTb. | paHUIIbI MPUMEHUMOCTH (PU3NYECKOTO
3aKkoHa.  Dusnuyeckrue  TEOPUM U IPUHLMUII
cootBercTBUs. Pomb u  Mecro  (u3uMku B
(GOpMHpPOBaHUM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKON NEATEIBHOCTH 0. Pusuka
u Kyiomypa.

Mexanuka (32 yaca)

[Ipenmer u 3amaun KIaCCHUYECKOW MEXAHUKH.
Kunemarnueckue  XapakTepUCTUKH  JIBUKEHUS.
Mogaenu ten u ABWKEHUU. JIBH)KEHME TOUKW M Tea.
[IpssmonuHeiiHOe JBH>KEHHE TOYKHA. KOOpAWHATHL.
Cucrema orcuera. CpeaHsii  CKOpPOCTb  IIpHU
HEPAaBHOMEPHOM JIBUKCHUU. MTHOBEHHAsI CKOPOCTb.
Onucanve JBMXKEHUS Ha TUIOCKOCTHU. Y CKOpPEHHE.
CkopocTb  MpH  JBMXKEHMH C  TOCTOSSHHBIM
YCKOpEHHEM. 3aBHUCUMOCTb KOOPJIMHAT U paanyca-
BEKTOpPa OT BPEMEHM MPU JIBUKEHUHM C MOCTOSHHBIM
yckopenueM. CBoboHOE MajeHue. J[Brkenne Tena,



OpOIIIEHHOTO MO/ YTJIIOM K TOPU30HTY. PaBHOMEpHOE
JIBUKEHHUE TOYKH M0 OKPYKHOCTH. Y TJIOBAasi CKOPOCTb.
OtHocuTenbHOCTh  JBWXKEHUA.  [IpeoOpa3oBanus
lanunes.

OcHoBHOE YTBEPKICHUE MEXaHHKHU.
Bzaumopernicteue tein. [IpuHuun cynepno3uuuu CHl.
IlepBoiii 3akoH HproToHa. MHEpLmManbHbIE CUCTEMBI
orcueta. Cuia. CBSI3b MEXKIY CUJIONM U YCKOPEHHUEM.
Bropori 3akon Hsrotona. Macca. Tperuit 3akoH
Hprorona. OcHoBHBIE 3a7aun MeXaHUKU. COCTOsTHUE
CHUCTEMBI Tell B MEXaHUKE. [TpuHnun
OTHOCHUTEJIbHOCTH B MEXAHHKE.

Cuna BCEMUPHOIO TATOTEHUA. 3AaKOH BCEMHUPHOTO
TATOTeHUsl. PABEHCTBO MHEPTHOW U I'PaBUTALMOHHOMU
Macc. J[BuxkeHrne HeOECHBIX Tel U UX MCKYCCTBEHHBIX
cnytHukoB.  IlepBag  kKocmMuueckass  CKOPOCTb.
Hedopmanus u cuna ynpyroctu. 3akoH ['yka. Bec
tena. HeBecomocTe u meperpy3ku. Cuina TpeHUS.
[Ipupona u Buael cwit TpeHus. Cuia CONPOTUBIICHUS
IIPY JIBUKEHUU TEJ B BA3KOU CpEJIE.

HeunepunanbHble CUCTEMBI OTCUETA, ABUKYILIUECS
MPSAMOJIMHEWHO C  TIOCTOSAHHBIM  YCKOPEHHUEM.
Bpamaromuecss cucrembl otcueta. lleHTpoOexHas
cuia.

NMnynbeec MaTepuanbHOM TOYKHM M CHCTEMBI TEIL
3aKOH W3MEHEHUS W COXPAaHCHUS UMITYJIbCA.
PeaktuBnas cwia. YpaBHeHue  Memepckoro.
PeakTuBHBIM jgBUTatenab. YCIEXH B OCBOCHHU
KOCMHUYECKOTO  MpocTpaHcTtBa. Pabota  cubl
MomnHocts. Kunetnueckas sneprus. llorenunansHas
sHeprus. MexaHudeckas DJHEPIUsS MaTEepUAIbHOMN
TOYKA U CUCTEMBI. 3AKOH U3MEHEHHUS] U COXPaHCHHUS
SHEPruu B MexaHuke. CTOJIKHOBEHHE YIIPYTUX IapOB.



YMmeHbIIEHUE MEXaHUIECKOU JHEPIrUuun noJ
JICUCTBUEM CHJI TPECHMUSI.

AOCOIOTHO TBEPJIO€ TEJIO U BUIBI €TI0 JBUKEHUS.
lenTp macc TBepmoro tena. TeopemMa O JIBUKECHUU
neHTpa wmacc. OCHOBHOE YpaBHECHHME JUHAMHUKH
BpaIllaTeJIbHOTO JIBMDKEHUST TBEPJIOrO Tela. 3aKOH
COXpPAaHEHHSI MOMEHTA UMITYJIbCA.

VYcinoBusi paBHOBECHS TBEPAOro Tena. MOMEHT
cunbl. L{eHTp Tsxectr. Buabl paBHOBECHS.

Bunael nedbopmarnuii TBepabIX Tea. MexaHMYeCcKHe
CBOMCTBA TBEPABIX Tell. [I1aCTUYHOCTD M XPYIKOCTb.
JlaBlIeHHE B KUAKOCTSIX
urazax. 3akoH [Ilackans. 3akoH Apxumena.
['uaponunamuka. JlamuHapHoe u  TypOyJIEHTHOE
tedyeHus. YpaBHeHue bepuymu. [logpemHas cuia
KpbLJIa CaMOJIETA.

MouekyasipHasi GU3MKa ¥ TEPMOTUHAMHUKA
(64 yaca)

dusuka m MexaHuka. TeImIoBBIE SIBJICHHS.
KpaTtkuit ouepk pa3sBUTHS NPEACTABICHUNA O IPUPOJE

TEIUIOBBIX SIBJICHU. TepMoauHaMuka u
MOJICKYJIIPHO-KUHETUYECKAS TEOPHUSL.
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

ku"etnueckoi Teopun (MKT). DxcniepumeHTanbHbIe
nokazarensctBa MKT. Macca wMomekyn. Moub.
[TocTrosinHast ABorajapo. BpOyHOBCKOE JIBHKEHUE.
Cunbl  B3aumopeiicTBust ~ MoJekyn.  CTpoeHue
ra3000pa3HbIX, KUIAKUX U TBEPABIX TEIl.

Cocrosinne MAaKpOCKOITMYECKHUX TEN B
TEPMOJVHAMUKE. Temmeparypa. TemoBoe
pPaBHOBECHE. PaBHOBECHBIE (oO6patumpbie) u



HEpaBHOBECHbIE (HeoOpaThMbIe) mporecchl. ['a30Bbie
3aKOHbl. Mojenp wuaeasbHOro rasza. AOcCoOTHas
TeMIepaTypa. YPaBHEHHE COCTOSIHUS HIEaJIbHOIO
raza. ['a3oBeli Tepmometrp. lIprMeHEHHE Ta30B B
TEXHUKE.

Cucrempl ¢ OOJBITUM YUCIOM YACTHI[ U 3aKOHBI
MeXaHuKu. MWpaeanbHbli ra3 B MOJIEKYJSPHO-
KHHeTH4YecKo  Teopur. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKON Teopun. Temmeparypa
— Mepa CpegHel  KUHETUYECKOM  DHEPIUM.
Pacnpenenenne Makcpemia. M3mepenne ckopocrten
MOJIEKYJI Ta3a. BHYTpEeHHss SHEPrus HI€aIbHOTO ra3a.

PaBHOBECcHE MEXIy OKUAKOCTBIO H  Ta30M.
Hacepimiennele mapel. M30TepMbl  peanbHOrO rasa.
Kputnueckas temmneparypa. Kpurudeckoe coCTOSHUE.
Kunienne. Cxxmxenne ra3oB. BiaxxHOCTh BO3ayXa.

MornekynspHasg KapTHHA IOBEPXHOCTHOIO CJOS.
[loBepxHocTHasg »dHeprusd. Cuiga IOBEPXHOCTHOTO
HaTspkeHus. CmaunBanue. KanwuisipHele siBIeHUS.

Kpucramnuueckue Tela. Kpucrannmueckas
pemetka. AMopdubie Tena. JKuakue KpUCTAJLIBI.
Hedextol B kpucTauiax. OObSICHEHHE MEXaHUYECKUX
CBOWMCTB TBEPJABIX TEJI HA OCHOBE MOJICKYJISIPHO-
KUHETH4eCKoW Teopuu. [lnaBneHue u orBepaeBaHue.
N3menenue oObema Tena TpU  IUIABJICHUM U
OTBEpJeBaHUU. TpoiiHas TOUKA.

TennoBoe pacmmpenue Ten. TennoBOe JUHENHOE
pacmmpenue. TemmoBoe 00bEMHOE pacIIUpEHHE.
VY4eT 1 HCII0JIb30BaHKE TEMJIOBOIO PACIIMPEHUS TEI B
TEXHUKE.

PaGota B Tepmomuuamuke. KoqudecTBO TEIIOTHI.
BruyTpennss JHEPIUS. [TepBb1it 3aKOH



TEPMOJMHAMUKH.  TEmIOEMKOCTH  Ta30B  IpHU
MIOCTOSSHHOM 00BbEME€ U IIOCTOSHHOM JaBJICHUMU.
Anuabatnbiid iporiecc. HeoOpatumMocTh MpoIeccoB B
MIPUPOJIE. Bropoii 3aKOH TEPMOJIUHAMUKHU.
CTaTuCTHYECKOE€  HCTOJKOBaHHWE  HEOOPaTUMOCTHU
MPOLIECCOB B MOpUPOAE. TEmiIoBblE€ JIBUTATEIIH.
Maxkcumanbnbiii KITJ[ TerutoBeIX ABUTATEICH.
duexkrpoaunamuka 1 (88 yacon)

Ponp 37€eKTpOMarHUTHBIX CUJ B IPUPOJE U
TEXHUKE. OJEKTPUYECKUU 3apsll U DIIEMEHTapHbIC
yacTULBl. OJJjekTrpuzauus Ten. 3akoH KyoHa.
B3auMonelcTBUe  HEMOABUKHBIX  DJIEKTPUUYECKHUX
3apsiI0B BHYTPU OJHOPOJIHOTO JUAJIEKTPHUKA.

bimskonenictBue YW JIE€UCTBUE HA PAaCCTOSHUM.
DIEeKTpUUECKOE ToJe. Hanpsxkennocts
ANEKTPUYECKOTro moJid. lIpuHmun cynepno3uiuu
noner. JIMHMM HaANpsSYKEHHOCTH JJIEKTPUYECKOTO
nonsa. Teopema Taycca. Ilome  3apspkeHHOU
mwiockoctd, cdepel W mapa. I[IpoBogHuku B
AJEKTPOCTATUYECKOM  mone.  Judyexktpuku B
AIEKTPOCTATUUECKOM noJe. [Tonsapuzanus
JTIADJIEKTPUKOB.

[ToTeHIMATBHOCTD  3JEKTPOCTATUYECKOrO  MOJISL.
[TorenuuanbHasgs »>HEprust 3apana B OJHOPOJHOM

HIEKTPUIECKOM noJe. [ToTenuman
AIIEKTPOCTATUIECKOTO TOJIS M Pa3HOCTh TIOTCHIIUAIIOB.
CBs13b MEXTY HATPSHKCHHOCTHIO
AIIEKTPOCTATUIECKOTO OISt u Pa3HOCTBIO
MOTEHIIMAJIOB. DJKBHITOTCHIIUAIbHBIC TOBEPXHOCTH.
N3mepenne pa3HOCTH TIOTCHIIUAJIOB.

SKCHepI/IMeHTaHBHOC OIMpCACIICHUC JBJICMCHTAPHOTIO
QJICKTPHUYCCKOI'O 3apsaa.



DOnexTpuueckas eMkocTh. Konnencaropsl. EMKoCTb
IUIOCKOTO  KOHJEHcaTopa.  Pa3nuyHble  THIIBI
KoHAeHcaTopoB.  CoequHEHHsT  KOHJEHCATOPOB.
Oueprus 3apsKEHHBIX KOH/ICHCAaTOPOB u
pOBOAHUKOB. [IprMeHEeHNs KOHEHCATOPOB.

Onextpuueckuil Tok. [ImoTHoCTh TOKa. CHila ToKa.
DJEeKTpUYECKOE I0JIE€ MPOBOJHUKA C TOKOM. 3aKOH
Owma 15 yuactka nenu. ConpoTUBICHHE NPOBOAHUKA.
3aBUCHUMOCTh 3JEKTPHUUECKOTO COMPOTUBJICHUS OT
temneparypbl. CBepxmpoBogumoctb. PabGota w

MOIIIHOCTB TOKa. 3akoH Jxoyns—IJlenna.
Onektpuueckue  nenu. IlocrmemoBatenbHOEe U
MapajyieIbHOE COCIMHCHHUS MIPOBOJTHUKOB.
N3mepenue CHJIBI TOKa, HAMPSIKCHUS u
COIIPOTHUBIICHUSI.

DIIeKTPOABIKYIIAS cuia. I"'anpBaHnM4Yeckue

AIEMEHTHI. AKKYMYJIATOPBL. 3akoH OMa i MOJIHOU
uenu. 3akoH OMa Juisl yyacTka LIETH, COAEPHKALIErO
DJIC. Pabora m MOITHOCTHP TOKa Ha yd4acTKe IIEIH,
conepxkameM J/[C. Pacuer CII0KHBIX 3JIEKTPUIECKUX
LETIEH.

DnexTpudeckas MIPOBOAUMOCTD Pa3IUYHbBIX
BEILECTB. OJEKTPOHHAsT NPOBOJUMOCTb METAJUIOB.
OJIEKTPUYECKHM TOK B PAacTBOpax M pacIlaBax
AJEKTPOJIUTOB. 3aKOH DJIEKTPOJN3a. TEeXHUYECKOE
NPUMEHEHUE DJIEKTPOJIN3a. DJIEKTPUUECKUI TOK B
razax. HecamoCTOSATENbHBII H CaMOCTOATEIBHBIN
paspsnbl. Pa3znuuyHble TUNBI  CAaMOCTOSITEIILHOTO
paspsia U MX TeXHUYeckoe npumeHeHue. [lnmazma.
OJIEKTPUYECKHM TOK B BaKyyme. OJEKTPOHHBIE
JamImbl: JMOA W TPHUOA. OJEKTPOHHbIE IyYKH.
DNeKTpOHHO-Ty4eBas TpyOka. DIEKTPUUECKHI TOK B



nonynpoBogHukax. CoOcTBeHHas ¥ TIpHUMECHas

AIEKTPONPOBOIUMOCTD MIOJTYIPOBOJHUKOB.
DNeKTPOHHO-JBIPOYHBINA Tepexo] (P—N-mepexon).
[TosyrpoBOHUKOBBIN JTAO/I. Tpan3ucrop.

Tepmuctopsl U POTOPE3UCTOPHI.

MarauTHbele B3auMOJACHCTBUS. MarHuTHoe II0Je
TOKOB. Bektop MarmutHOM wumHAyKIMU. IloTok
MAarHUTHOW MHIAYKIMU. JINHUM MAarHUTHOW MHTYKIWH.
3akoH buno—CaBapa—IJlammaca. 3akon Awrmepa.

[Ipumenenus 3aKOHa Awmmnepa.
DNEeKTpOU3MEpUTEIbHbIE  TPHUOOPBI. JerictBue
MAarHUTHOTO TIOJNS Ha JBWXKymuucs 3apsaa. Cuia
Jlopenua. IIpumenenue CHUJIBI JlopeHua.
[ukinuecknuii yCKOPUTEb.

MaruutHass TPOHUIIAEMOCTh — XapaKTEPUCTHKA

MarHUTHBIX  CBOMCTB  BeWIEeCTB. Ipu  Kiacca
MarHuTHeIX  BemiecTB. OObsicHeHHWE Tmapa- U
JraMarHeTu3Ma. OcHoBHbIE CBOIICTBa
deppomarneTukoB. O mpupone ¢eppomMarHeTusMa.
[IpumeneHue heppoMarHeTUKOB.

®usuka — 11 kiaacc (204 yaca, 6 4acoB B HeJeJI10)
duexkTpoaunamMuka 2 (15 yacon)
OTkpbITHE 3JIEKTPOMArHUTHOMN WHTYKIIWH.

[IpaBuno  JleHma.  3aKkOH  BJIEKTPOMAarHUTHOU
uHAyKuuu. BuxpeBoe snextpuueckoe mnone. IC

WHIYKIWN B JBWKYILHAXCSA IIPOBOJHUKAX.
NHAyKIIMOHHBIE TOKM B MACCHBHBIX IMPOBOJHUKAX.
Camounaykuus. NHAyKTUBHOCTS. DHeprus

MardMTHOI'O ITOJIA TOKa.



Koaeb6anust u BosiHbI (58 yacoB)

Knaccudukanus KOJIeOaHM. YpaBHeHHE
JNBWKEHUS TIpy3a, IMOJBEIICHHOIO Ha TPYXHUHE.
VYpaBHEHUE NBWKEHUS MAaT€MaTUYECKOTO MAasTHHKA.
["apmonunyeckue koneGanus. Ilepmon u yacrora
rapMoOHMYecKux kojeOanuii. Paza  KoyebOaHMil.
OnpeneneHue aMIUIMTYAbl U HadaldbHOM (a3l u3
HayaJIbHBIX yCJIOBUA. CKOpPOCTh M YCKOpPEHHE IMpHU
rapMOHUYECKUX KOJICOaHUSIX. [TpeBpamenus
DHEPruu. 3aryxaroniye kosieOaHus. BbuIHyXIIeHHbIE
kosneOanus. Pe3zonanc. CroxeHue TapMOHUYECKUX
kojebanuii. Crnektp konebanuii. ABTOKOJICOaHUS.

BosiHoBble sBieHus. Ilonepeunsie BoiHBI. JlyiHA
BONIHBL.  CKOpOCTh ~ pAacOpOCTPAHEHMS]  BOJIHBI.
[IpoonbHbIE BOJHBL. YpaBHEHHE O€TyIIEeW BOJIHBI.
Crosiuve BOJIHBI Kak CBOOOJHBIE KOJeOaHUs TeIl.
BouHbl B cpene. 3BykoBble BOJHBI. CKOPOCTH 3BYKa.
My3bIKaJIbHBIE 3BYKH U IIIYMBI.

['poMkocTh 1 BbicOTa 3ByKa. TemOp. JlnamazoHbl
3BYKOBBIX  4acTOT.  AKYCTHYECKUWA  PE30HAHC.
W3nydyenne 3Byka. VYIbTpa3Byk U HWH(Qpa3ByK.
HNurtepdepenuust BoaH. [lpunuun [rolireHca. 3akoH
orpaxeHusi BoyH. [Ipenomnenue BonH. dudpakums
BOJIH.

CBoOOIHBIE ¥ BBIHYXICHHBIE JJIEKTPUUECKHE
koJjiebanusi. [lporecchl B KojeOaTeIbHOM KOHTYPE.
®opmyna Tomcona. IlepeMEHHBIN BIEKTPUUYECKUU
TOK. JlelcTByloniue 3HAYEHUS] CUJIbl TOKA W
HaIpspkeHus. Pe3sucTop B Lenu MepeMEeHHOIo TOKa.
Konnencatop B uenu nepemeHHoro Toka. Katymika
WHJIYKTUBHOCTU B II€MU MEPEMEHHOT0 TOKAa. 3aKOH
Oma i1 nenv nepeMeHHoro Toka. MOIHoOCTh B LENU



MIEPEMEHHOT0 TOKa. PE30HAHC B 3JIEKTPUYECKON LIETIH.
JlammioBeIM reneparop. ['eHepaTop Ha TpaH3UCTOPE.
I'enepupoBanue ANEKTPUYECKOU SHEPIUH.
I'eneparop mnepemeHHoro Toka. TpaHcpopmarop.
Brimpsimnenue nepemeHHoro toka. Tpexdas3Hblil TOK.
Coenunenue 0OMOTOK TeHepaTopa Tpex(a3zHoro ToKa.
CoennHenne noTpeduTesei sIeKTPUIECKON SHEPTUH.
ACUHXpPOHHBI  3JNEKTpOABHUraTeNb. TpexdazHbiid
Tpancpopmatop. [Ipon3BOACTBO W HCHONB30OBaAHHUE
ANEKTpUYECKOM dHeprun. [lepenaya u pacnpeneneHme
ANEKTPUYECKOU DHEPIUH. OddexTuBHOE
HCIIOJIb30BaHUE AIEKTPUYECKON SHEPTUH.
ONEeKTPOMarHuTHOE MOJIe.  DJIEKTPOMAarHUTHAs
BOJHA. 3mydyeHue  DJIEKTPOMArHUTHBIX  BOJIH.
DHeprusi AJIEKTPOMAarHuTHOM BOJHBL  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH. [IpHHIMIIBI pagnrOCBSI3H.

AMIUIMTYTHAst MOYJIALIASL. JlerekTupoBaHue
KOJIeOaHU. [Ipocreimmi paauoONpUEMHHUK.
Pacripoctpanenune  paguoBonH.  Paguonoxanus.

[TonsiTue o TeneBuacHUMU. Pa3BuTne CpesicTB CBS3H.
Ontuka (42 yaca)

I'eomerpuueckass ontrka. CBETOBBIE JIy4H. 3aKOH
MPSMOJIMHEUHOTO pacrpocTpaHeHus CBETA.
®otomerpus. Cuna cBera. OCBEIIEHHOCTh. SIPKOCTb.
DOTOMETPHI.

[Ipuaun @epMa M 3aKOHBI T'E€OMETPUYECKOU
ontuku. Otpaxenune cBera. Ilnockoe 3epkaio.
Cdepuueckoe 3epkano. [loctpoenue n3odpakeHuii B
chepuyeckoM 3epkajie. YBEeIHMUYeHHUEe 3epKaa.

[Ipenomsienne  cBera. IlomHoe — oTpakeHme.
[IpetomiieHne cBeta B IUIOCKONAapaslIeIbHOM



IJJACTUHKE U TpeyroJibHOU npusMe. [Ipenomnenne na
chepudeckoii moBepxHocTH. JIuH3a. DoOKycHOE
pacCTOSIHME W ONTHYeCKass cwia JauH3bl. Dopmyna
auH3bL. [locTpoenne n300paxkeHuii B TOHKOW JIMH3E.
VYBenuuenue nuH3bL. OCBEIIEHHOCTh N300pakKeHHUs,
naBaeMoro jauH3ou. Henocrarku nna3. dortoannapar.
[Ipoexkunonnslii  anmapar. ['ma3z. Owuku. Jlyna.
Muxkpockor. 3putenbHble TpyObl. Teneckonsl.
BonHoBele cBoiicTBa cBera. CKOpOCTH CBeTa.
Hucnepcust cera. Mutepdepenuns cpera. JlnmHa
CBETOBOI BOJIHBL. IHTEep(dhepeHIIns B TOHKUX IIJIEHKAX.
Konpuna  Heroroma.  HekoTopele  npuMeHEHUS
unteppepenuu.  Judpakuus  cera.  Teopus
muppakuuu. [udpakuus Ppenens Ha MOPOCTHIX

00BbEKTaX. Hudpakus ®paynrodepa.
JudpakunonHas pelieTka. Pazpemaromnas
CHOCOOHOCTD MHUKpPOCKOIa u TeJIeCKOoMa.

Ilonrepeynocts cBeToBbIX BOJH. [lomsapusanus ceera.
[TormepeyHOCTh CBETOBBIX BOJIH U JJIEKTPOMATrHUTHAS
TEOpHsl CBETA.

Buapl m3nyuennid. Mcrounuku csera. CrieKTpsl U
CHEeKTpajibHble  TpuOOpel.  Buasl  crnexkTpos.
CrekTpalbHbIN aHaIN3. NudpakpacHoe U
yIbTpapuoIETOBOE N3NTyueHusl. PEHTTeHOBCKUE JIyUH.
[[xana aNeKTPOMAarHUTHBIX U3Ty4YECHUMN.

OcHOBBI CreuraJIbHOMI TEOpUH
oTHOCHTEJIbHOCTH (10 YacoB)

3aKOHBI  NIEKTPOAUHAMUKM W HPHUHLMI
oTHocuTenbHOCTH. OnbiT Maiikenbcona. IlocTynaTel
TEOPUHU OTHOCHUTEJIBHOCTH. OTHOCHUTENIBHOCTD
onHoBpemeHHOCTU.  [IpeoOpazoBanust  JlopeHiia.



OTHOCHUTENBHOCTh paccTOAHHM. OTHOCUTEIBHOCTb
IIPOMEXYTKOB BPEMEHH. PENSTUBUCTCKHM 3aKOH
CIIO)KEHMSI CKOpOCTeW. PemATuBUCTCKas IHHAMUKAa.
3aBUCHUMOCTBH Macchl OT ckopocTH. CHHXPO(}a30TPOH.
CBs13b MEXIy Maccoil M SHEPTUEH.

KBanroBasi pusuka.
®du3uka aTtoMa u aToMHOro siapa (40 yacos)

[IpenmMer u 3agauv KBAaHTOBOM  (DU3HKU.
3apoKIeHHE KBAHTOBOU TEOPHUH.

TemmoBoe m3nyuyeHue. Pacnpenenenue sHeprum B
CIIEKTpe a0COIIOTHO YEPHOTO TeJa.

['mnoteza Ilmanka o kBaHTax. ®dororddexr.
Teopuss  dorordpdexra. Doronsl. IIpumenenue
dboTorddexra.

Onwiter I1. H. Jlebenea u C. M. Basuiosa.
JlaBnenue cBera. XHWMHUYECKOE JICMCTBUE CBETA.
®dotorpadus. 3anuch U BOCIPOU3BEICHHUE 3BYKa B
KHUHO.

CnekTpanbHble 3aKOHOMEPHOCTH. CTpOEHHE aTOMA.
Monenn Tomcona. OnbITHI Pezepdopna.
[Inmanerapuas Momens aroma. Iloctymatel bopa.
Monenb aToMa BOJIOpOAA o bopy.
DKCNEPUMEHTAITBLHOE JI0Ka3aTENbCTBO
CyIIECTBOBAHUS CTaIIMOHAPHBIX COCTOSIHUH.
Tpynnoctu teopun bopa. KBanToBass MexaHUKa.
['unotesa e bpoisst 0 BOJHOBBIX CBOMCTBAX YaCTHII.
KopnyckynsapHo-BosniHOBOM — myanusMm. Judpaxius
31eKTpoHOB. COOTHOUIEHHWE HEOMNpPEAEICHHOCTEN
I'eitzen6epra. Bonnsl BepositHocT. UHTEpdhepentus
BEPOSTHOCTEH. MHOTr03JIeKTpOHHBIE aTOMBI.
KBaHTOBBIE HCTOUHUKH CBETA — JIA3€PHI.



ATOMHOE 4JIpO U 3JIEMEHTapHbIE YaCTULIB. MeToabI
HAOJIOICHUST I PETUCTPAIK JIEMEHTAPHBIX YaCTHII.
OTKpBITHE €CTECTBEHHOM pauoaKTUBHOCTU. Alb(da-,
Oera- M  raMma-usinydeHue.  PagumoakTuBHBIE
IPEBpAIlCHNs. 3aKOH pPaJMOaKTHMBHOIO pacmaja.
Ilepuon  mousypacmana. N3otomnsl. [IpaBuio
cmenieHus. VMCKyCCTBEHHOE NPEBpalEHUE aTOMHBIX
anep. OrtkpbeiTue HeWitpoHa. CTpoeHHE aTOMHOIO
anpa. SinepHsle cuibl. DHEPrus CBA3U aTOMHBIX SIED.
HckyccTBeHHAs PaguOaKTUBHOCTD. AnepHseie
peakuuu. Jlenenue sAnep ypana. llenHsle snaepHbie
peakiuu. Snepusii  peaktop.  TepmosimepHbie
peakuuu. [Ipumenenue snepuou 3Hepruu. [loyyenue
PaIMOAKTUBHBIX M30TOIIOB W WX HPUMEHEHHE.
buonornueckoe NENCTBUE PaguOaKTUBHBIX
V3JTy4YCHUH.

Tpu s3Tama B pa3BUTUM (PUBMKU DIEMEHTAPHBIX
yactull. OTKpbITHE TO3UTPOHA. AHTHUYACTHIIBI.

Pacrnan HEUTpPOHA. OTtkpbITHE HEUTPHUHO.
[TpomexxyTouHble OO30HBI — TEPEHOCYUKH CIA0BIX
B3aUMOJEHCTBUM. Cxonbko CyLIECTBYET

3JIEMEHTapHbIX Yactull. KBapku. B3aummonencrsue
KBapKoOB. [ JTFOOHBL.

Enunas ¢usuyeckas kaptuHa mupa. duszuka u
HAay4YHO-T€XHHUYECKAsi PEBOJIFOLIUSL.



JlabopaTopHbIil NPAKTHKYM

1. Usmepenue YCKOPEHHUSI CBOOOTHOTO

najfieHus C MOMOIIBI0 MaTEMAaTUYECKOTO MasSTHHUKA.

2.W3yuenue Broporo 3akona HeiotoHa.

3. UccnenoBanne MoOJeNW  JBIDKEHUS — Teia,
OpOIIIEHHOTO O/ YIJIOM K TOPU30HTY.

4. 3yueHue 3aKOHA COXpAHEHUs HMITyJIbca MpPH
COyJapeHHH CTAJbHBIX 1IAPOB.

5.13ydyeHne 3aKkoHa COXpPAHEHUS MEXaHHUYCCKOM

SHEPTHH.
6.1M3mepenne KIIJ| osnextpoaBurarens mpu
MTOTHITHH TPY3a.

7.3y4yeHue aBTOKOJI€OAHUN.

8.M3ydeHne TmomepevyHbIXx BOJH B CTPyHE C
3aKpETJICHHBIMU KOHIIAMHU.

9.3y4eHue CBOMCTB 3BYKOBBIX BOJIH.

10.OmnbiTHAs ipoBepka 3akoHa ['eit-Jlroccaka.

11. Onpenenenre TPOLIEHTHOTO COIepKaHUs BIaru

B MOKPOM CHET€.

12.N3yuenue pacnpeneneHus MOJIEKYI HACTbHOTO
ra3a 1o CKOpocCTsIM (KOMITbIOTEPHOE MOJIEIUPOBAHUE).

13. 3yyenne waeanbHOM TEIJIOBOM  MAaITUHBI
KapHo (koMIbIOTEpHOE MOJEIUPOBAHNE).

14. Izyuenue TEIJIOBOTO B3aUMOJEHCTBUS
(KOMITBIOTEPHOE MOJACIHPOBAHUE).

15.U3mepenue moayinsa FOHra pe3uHsl.

16. Usmepenne TemriepaTypHoTro Kod(duimenTta
JUHEHHOTO PAaCIIUPEHUS TBEPABIX TEIL.

17. Onpenenenne ko3P uimenTa moBepXHOCTHOTO
HATSHKEHUS KUTKOCTH.

18.M3mepenHne eMKOCTH KOHAEHCATOpA.



19.Uzmepenue YAEIBHOTO CONIPOTHUBIICHUSA

MIPOBOJTHUKA.

20.13mepenue OC U BHYTPEHHETO
COTIPOTUBJICHUSI UCTOYHHKA TOKA.

21.Nzyuenue eTH TIOCTOSTHHOTO TOKa,

conepxanien I/C.
22.COopka u rpagyupoBKa OMMETpa.
23.Pacmpenne npezaena U3MEpEHUs
BOJIBTMETpa/aMIepMeTpa.
24 VI3ydyeHune  TeMmepaTypHOM  3aBUCUMOCTH
COMPOTHUBJICHUS METAILIOB U TIOJYTIPOBOIHUKOB.

25. Uzyuyenue npoiiecca MIPOXOXKIECHUS
AIEKTPUYECKOTO TOKa B pacTBopax
AIIEKTPOIUTOB.

26.V3ydenune noaynpoBOJIHUKOBOTO JAUO/IA.

27.V3yuenue IIPOLIECCOB BBITIPSIMIICHHUSI

EPEMEHHOTO TOKA.

28. U3ydyenue mporecca MPOXOXKACHUSI TOKA B

OUTIOJISIPHOM TPaH3UCTOPE.

29.M3yueHue nenu NepeMeHHOTo TOKa.

30.M3yuenne pe3oHaHCAa B IENMU TMEPEMEHHOTO

TOKA.

31. Usmepenne kod(pduimeHTa MOIIHOCTH ICTH
MEePEMEHHOT0 TOKA.

32. Wsyuenme opHodazHoro Tpancdopmaropa.
N3mepenne EMKOCTH KOHJIEHCATOpa u
WHIYKTUBHOCTH KaTYIIIKH.

33. O3HaKOMJICHHE C TPOIEeCCaMH MOIYJISIIUA U
JTEMOIYJIAIUU  (JETEKTUPOBAHUS) 3JIEKTPOMArHUTHBIX
KoJieOaHui.

34.M3yueHue 3aKoHa MPETOMIICHHS CBETA.



35.3mepenne mokazartess MPeIoMIICHUS CTEeKIIa PU
MTOMOIIIA MUKPOCKOIIA.

36.13mepenue ($hOKyCHOTO pacCTOsHUS

paccenBaroIei TUH3BI.

37.CO0pKa ONTUYECKUX CHUCTEM.

38.Hccnenopanue nHTepepeHIIUU CBETA.

39.MccnenoBanue nudpaxiyu cBeTa.

40.OmpeneneHue JUIMHBI CBETOBOW BOJHBI  TIpU
MOMOIIHU TU(PAKITMOHHOMN PEIIETKH.

41.Vzyuenune sienenuir Qorordpdexra. M3mepenue
paboThI BBIXO/A DJEKTPOHA.



TemaTu4eckoe IJIAHUPOBAHHUE IO MTPEAMETY HA YPOBEHD C

Y46TOM U3MEHeHM i

Ipexmer: ®UIUKA. 10-11

Ha3Banue Tembl, pa3jaesna
(B TOM umcIIe BKITIOYAS

Ne KoimuecTBo
TeMBblI, PE3CPBHOE BpEM, 4acoB U3y4eHHs
pasnena HPOMENYTOHHYIO TeMbl, pa3jesa
aTTecTaruio B popme ’
9K3aMeHa)
Iapannens: 10 kiacc
1 Mexanuka 32
2 MouJaekyasipnas ¢pusuka. 64
TepMmoanHamMuka
3 JuiekTpoauHaMuka 1 88
4 Duznyeckuii npakTukym | 12
5 O06o0uaoniee nopropenue | 8
Hroro 3a roa | 204
MMapasneasn: 11 kiacc
1 DJIeKTpOANHAMHKA 2 15
2 Kose0anus 1 BOJIHBI 58
3 OnTuka 42
4 OcHOBBI TEOPHHU 10
OTHOCHTEJIbHOCTH
5 KBanToBas ¢usuka 40
6 ®usnyeckmii npakTukym | 15
7 Oo0o0marniee noproperue | 15
8 Pe3epBHoe Bpemsi 9
Hroro 3a roa | 204
Hroro 3a ypoBenb | 408




CpaBHeHHE aBTOPCKOr0 TeMAaTHYECKOI0 NJIAHUPOBAHUSA
H TeMaTH4YeCKOro IiaHupoBanus B Pagoueii nporpamme COO
1o (pusnKe, yTBepPKIEHHON B JIMIee.

= KomnnuectBo yacos
& & o
< = HasBanue pasnena SS| 38| s o
= TEMBI 2E| R E|l 50 =
2 2 el 8 e ZEE
2 22| Eglmss
<! < E| 5B ;\qu)
ATl | JITT =
10 9 | Beexnenue 2
1 10 | 10 | MexaHuka 64 32
11 10 Kunemaruka. 18 7
10
19 10 10 Junamuka. 3aKoHbBI 10 4
HrrotoHa.
1.3 10 | 10 | Cuisl B MEXaHUKE. 10 4
Heunepuuansabie
1.4 10 | 10 | cucremsl orcuéra. Cuibl 4 2
WHEPIIUU.
15 10 10 3aKOHBI COXPaHEHUs B 10 5
MEXaHUKE.
16 10 10 JBr>xeHue TBEPIBIX U 4 5
J1e(OpPMUPYEMBIX TeJl.
1.7 10 | 10 | Craruxa. 4 2
18 10 10 MexaHuka 4 2
1epOpMHUPYEMBIX TeJ.
MouiekyasipHast
2 | 10 | 10 | ¢pusuka. 34 64 27
TepMoauHamuka
Pa3Butue
21| 10 8 | mpexcraBieHMit O 2
MPHUPOJIC TETUIOTHI.
2.2 10 | 10 | OcHoBel MKT. 5 7 2




10

Temneparypa. I'a3oBsie

2.3 10 5 7 2
3aKOHEL.
24| 10 | 10 | MKT uneansHOrO rasa. 5 8 3
25| 10 | 1o |3axonn 5 | 22 | 12
TEPMOIMHAMHUKH.
10 B3aumusie
2.6 10 | mpeBpareHus 3 8 5
JKUJKOCTEH U Ta30B.
10 [ToBepxHOCTHOE
2.7 10 | HaTsxeHuE B 3 5 2
KUIKOCTSX.
10 TBEpable Tena u ux
2.8 10 | mpeBparieHue B 4 5 1
SKUIIKOCTH.
10 TemnoBoe pacmupeHue
2.9 10 .. 2 2
TBEPABIX U KUJKUX TEIL.
3 10-11 &Ef' BﬂeKTPOHHHaMHKa 66 103 40
31| 10 8 | Beenenue. 2
3.2 | 10 | 10 | DnekrpocraTHka. 16 30 14
33 10 | 8, | IlocrosHHBII } 16 14
10 | >neKTpUYECKHi TOK.
34| 11 | 10 DJEKTPUUYECKUHN TOK B 10 24 14
pa3IMYHBIX CpeJiax.
MarsauTtHoOe I10JI€ TOKA.
3.5] 11 | 10 | MaraurHble CBOICTBA 14 20 6
BEIECTBA.
361 11 | 11 DJeKTpOMarHuTHas 8 15 6
WHTYKITHSL.
4 | 11 | 11 | Kosedanust ¥ BOJHBI 36 58 22
21111 | 11 Mexanudeckue 9 12 3
KoJIeOaHus.
12| 11 | 11 DIIEKTpUYECKHE 9 16 7
KoJIe0aHusI.
[IpousBoacTso,
43| 11 | 11 |Peberanan 5 8 3
' HUCIIOJIB30BaHUE

SJICKTPOSHCPIUN.




MexaHnuecKHue BOJIHEL.

44| 11 | 11 S) 8 3
3BYK.
45| 11 | 11 ONEeKTpOMarHUTHbIE 5 14 6
BOJIHBI.
5 | 11 | 11 | OnTuka 25 42 16
510 11 | 11 I'eomerpuyeckas 12 16 4
OMNTHKA.
52| 11 | 11 | CBeToBbIC BOJHBI. 8 20 12
5.3 | 11 | 11 | 3ny4yeHus U CIIEKTPBHI. 5 6
6 | 11 | 11 OcHoBBI TEOPUM 4 10 5
OTHOCUTEJIbHOCTH.
7 | 11 | 11 | KBanToBas (pu3ukKa. 33 40
21111 | 11 CBsTOBLIe KBaHTBHI. 8 8
JlelicTBus cBeTa.
29011 | 11 AtoMHas u3uka. 9 12
KBanrtoBas Teopusi.
7.3 | 11 | 11 | ®wusuka aTOMHOTO sJIpa. 8 10
24l 11| 11 DneMeHTapHbIe 8 10
JACTHIIBI.
5 | 10- | ®usnyeckuii 97
11 | mpakTHKYM.
10- | O6o6maromee
9 - 23
11 | moBTOpEHMe.
11 | Pe3epBHOE BpeMsl. 9




YYEBHO-METOINYECKOE OBECIIEYEHHUE

IIporpamma kypca ¢puzuku 11 10—11 xinaccos.
VYrny6nenusiit ypoens (aBTopsl: O. A. Kpwicanona, I'.
5. Msikuies).

YMK «®u3uka. 10—11 kuaaccpl. YriyOJieHHbIN
YPOBEHbY.

1. ®uzuka. Mexanuka. YrinyOneHHbIH ypoBeHb. 10
kinacc. YueOnuk (aBtopel: I'. S. Mskumes, A. 3.
CHUHSKOB).

2. ®uzuka. MonekyinsipHas ¢pusnka. TepmoarnHamMuka.
Yrny6aennsiit ypoBeHsb. 10 kinacce. YueOHuk (aBTOpHI: I
. Msikumes, A. 3. CUHSIKOB).

3. ®usuxka. DIIEKTPOANHAMUKA. VYryOneHHbIH
ypoBenb. 10— 11 kmaccel. YueOnuk (aBropsl: . .
Mskuies, A. 3. CHHSKOB).

4. Ouzuka. KonebaHus W BOJIHBL. YTIyOJEHHBIN
ypoBeHb. 11 knacc. YueObnuk (aBtopsl: I'. . Mskuiies,
A. 3. CuHsKOB).

5. dusuka. Onruka. KBanroBas busuka.
Yrny6nennsiit ypoBess. 11 knacce. YueOnuk (aBTopsr: I
. Mskumes, A. 3. CUHSIKOB).
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