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TaNaHTQB y JeTeH U MOJIOIEKH

7

/ v

ff[]v/“\ / T .H. Kony6unckas
«P9» 70 2026T.
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¥ TAJIAaHTOB Yy JETeil ¥ MOJIOJIC)KH
KI'AHOVY KILIO
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COJIEPYKAHUE

IoscHuTeNnbHAS 3anHCKa

Y4eOHO-TeMaTHIeCKHUii [U1aH U COIepIKaHue

Conepixanue mporpaMMer

OpraHu3aIlMOHHO-IIe [aroruYecKye yCIoBUs peaM3aluy IporpaMMEl
Mertonuyeckoe obecrneuenre mporpaMmel

CHHCOK nuTepaTyphl U 3JIEKTPOHHBIX PECYPCOB



TMMOSICHUTEJILHAS 3ATIUCKA

Jomonuurensras  obmepassuBaromas nporpamma  «®usuka -
IKCIEPUMEHTANBHAS TUCIHUILIMHA) UMEET eCTECTBEHHOHAYYHOE HallpaBJICHUE.
IIporpamma paspaGorana ¢ ygetom CIIENYIOLINX HOPMATHUBHO-TIPABOBBIX
JIOKYMEHTOB:

e ®DenepallbHBIN 3aK0H OT 29 nexabps 2012 r. Ne 273-®3 «06 O6pazoBanuu B
Poccuiickoii Denepanuny;

e [lpukas Munucrepcrsa npocsemenuss  Poccuiickoii Qenepanyy ot
09.11.2018 1. Ne 196 «O6 yTBepskeHUN Ilopsinka opraHusamuu ¥ OCyIECTBICHHS
00pa3oBaTeNbHON IESATENBHOCTH M0  JOMONHHTENLHBIM 00111e00pa3oBaTeIbHBIM
nporpamMmam» (¢ u3smeHeHusIMH Ha 30 ceHTI6pst 2020 ronaa).

* [Ilpukas Muno6prayku Poccuu ot 23.08.2017 N 816 "O6 YTBEPXKICHUH
Ilopsinka mnpuMeHeHHs opraHM3aUsIMHY, OCYIIECTBIISIOUIMMHA  00pa30BaTeIbHYIO
ACATEIBHOCTD,  5JICKTPOHHOTO — OOY4YeHWs, JMCTAHLUOHHBIX —0Opa3soBaTelbHBIX
TEXHOJIOTHI TPH Peau3ali 06pa3oBaTEebHbIX nporpaMMm" (3aperucTpupoBaHO B
Mumntocte Poccnn 18.09.2017 N 48226).

e Canmtapusie npasuna CIT 2.4.3648-20 «CaHUTapHO-31IH IEMHOIOTHYECKHE
TPeOOBaHMS K OPraHM3aIMsIM BOCITUTAHUS U 00y4eHHs], OTABIXA M O3/IOPOBIICHHS JeTek
1 MOJIONIEKID), yTBEPIKICHHBIMHU 28.09.2020 1. Ne 28 (perucTpanioHHbIi HOMep 61573
or 18.12.2020 r.)

e [Ilpukaz KTAOY O PMI] or 26.09.2019 Ne 383I1 «O6 YTBEPXKACHUH
TonoxeHns o AOMONHUTENBHOI obeo6pazoBaTenbHOI NporpamMme B Xa6apoBCKoM
Kpae»

e VYcraB KTAHOY «KpaeBoit nientp o0Opa3oBaHus».

AKTyaJIbHOCTb IPOrPaAMMBbI

AKTyanbHOCTB IIPOrpaMMBI 06y CIIOBIIEHA peanusanuen CHCTeMoi 00pa3oBaHus
DenepalbHOTO TOCYAapCTBEHHOTO 06Pa30BaTEHHOTO CTaHaapTa cpeaHero (TOJIHOIo)
00111ero 00pa30BaHms MO BOCIIMTAHUIO HOBOTLO TIOKOJICHUSI, OTBEYAIOILIETO TI0 CBOEMY
YPOBHIO Pa3BUTHS U 00pasy >XM3HH YCIOBUSIM COBPEMEHHOTO IIOCTUH/Y CTPUAIIEHOI'O
obmectBa. MeTononorndeckoii ocHoBoit DIOC cpenHero (IONHOTO) OOLIETO
00pa3oBaHKS SBISIETCS CHCTEMHO-AESTENbHOCTHBIIN NOJIXOJ], peaau3alsi KOTOPOro
OJKHA 06ECIIeYnTh (hOPMUPOBAHKE FOTOBHOCTH OGYYAIOIIUXCS K CaMOPAa3BUTHIO H
HCIPEPBIBHOMY 00pa30BaHMIO; NPOEKTUPOBAHUE U KOHCTPYHPOBaHHE pa3BHUBaroIeH
00pa3oBaTeNbHON Cpenbl O0OPa30BATENBHOIO YUPSKIEHHS; aKTUBHYIO Y4eOHO-
IO3HABATEIIbHYIO  IEATENBHOCTE O0YYarolIUXCs; I[OCTPOEHHE O0OPa30BaTEIBHOTO
lponecca ¢ y4€TOM  HHAMBHIYyaNbHBIX, BO3PACTHHIX, ICHXOJOIHYECKHX,
u3noNOrMYecKHX 0COGEHHOCTEH U 310pPOBbS oOydJarommxcs.

Hist aToro obydaroummcs TpenaraeTcs OCBOMTH B paMKax JaHHOM
JIOTIONHUTENBHON TMPOrpaMMBl 3IEMEHTHI JMCHUILUIMHEL «DH3HKa» (yriyOneHHBIH
YPOBEHb) U 0G€CTIEYNTh Y IOBIETBOPEHUE HHANBULYaTbHBIX 3aIIpOCOB 00YYaIOIIMXCS.
IlpencraBnenne Marepuana ocylecTBIsIETCS HA OCHOBE JEMOHCTPALUU (DU3UIECKUX
OKCICPUMEHTOB € H3II0KEHMEM TEOPETHYECKAX BOIPOCOB OTPAXKAOIMX CYTh



paccMaTpuBaeMbIX (U3MYECKHX SBIEHHH. A Takke BBIIOJIHEHHEM y4alquMHUcs
COBMECTHO C y4HTENEM Y4eOHO-NPAKTHYECKHX HCCICTOBAHUH M CaMOCTOSTENhHAS
ACATEILHOCTE TP BBINOTHEHHUH J1a60paTopHbIX paboT. Takoi momxoxn CIIOCOOCTBYET,
Hapsly € pOCTOM IO3HAaBaTeNbHOH aKTHBHOCTH YdaIuxcsi, Oojee IIOJIHOMY
BOCTIPUATHIO  3HAHWH, COBEPLIEHCTBOBAHHIO YMEHHH, NPHOGPETEHHIO HABBIKOB
paboThl ¢ GH3UYECKUM 060PYIOBAHHEM.

JleMOHCTpHUpyeMble  GH3MYECKHe ONBITBI  COYETAIOTCS  C penieHnemM
NPaKTUIECKHUX 3alaHUH B (pOpMe 337124 POGIEMHOTO XapaKTepa HIll TeCTOB. YpoBeHn
CIIOKHOCTH 33IaHUH M UX KOJIMYECTBO YCTAHABIMBACTCS B 3aBUCHMOCTH OT COCTABA I
YPOBHSA IOAIOTOBKM OOydYaeMbIX IO MaTeMATHYECKHM U €CTECTBEHHOHAYYHLIM
JUCLUTUTHHAM.

YPOBCHb TOHMMAHMS (U3UYECKHX SBIEHMH BO MHOIOM 33aBHCHT OT
COPMHUPOBAHHOCTH MAaTEMATHYECKOrO0 H JOTMYECKOrO MEIILICHHMIL OObyuenue
MATEMaTHKe 3aKIafbIBaeT (QYHIAMEHT Ui (POPMUPOBAHUS HABHIKOB YMCTBEHHOI
ACGATENIBHOCTH:  TIPOBOAMTL — aHallU3, CpPAaBHEHHE, KIACCUDHMKALHIO OOBEKTOB,
YCTAHABIMBATE  [PUYMHHO-CIEICTBEHHbIE CBA3H, BBIABIATh 3aKOHOMEPHOCTH,
BBICTPAaMBATh JIOTHYECKHE LIETIOYKH.

Taxum oGpaszom, fomonHuTENBHAS 06IEpa3BUBAIOIIAS IIporpaMma HarpasjieHa
Ha  pasBUTHE  MPENNPOQECCHOHANBHEIX  KOMIETEHIHH,  [POJMKTOBAHHEIX
COBPEMEHHBIMU yCJIOBUAMHU  0OIlecTBa. OUEBHAHO, YTO MPHOPHTETOM JBHYKECHHS
HaYIHO-TEXHUYECKOr0  Mporpecca sBISETCS CO3JaHME MOCTHH/YCTPHAIBHOTO
oOmecTBa. B 3Toif CBSI3M BCA NPOM3BONCTBEHHAS NEATENBHOCT HENOBEKA gepes
AIOCTHXKCHUs ECTECTBEHHBIX HayK He JOJUKHA OKashiBaTh BPENHOE BIHAHHE HA
OKpyXaromyio cpeny. HanpaBiehne ¢enepansHON HOMUTHKH B cdepe eTCKUX
TEeXHONapKOB «KBaHTOPHyM» dYepe3 yCKOpPeHHOe TeXHHYecKoe pa3BUTHE JeTel u
peanusallisd  Hay4YHO-TEXHMYECKOrO  IOTEHIMala  POCCHHMCKOM  MOJOMEKH
CTOCOOCTBYET BBINONHEHHIO JTOW 3aiaud.| 3aHATHS B CHCTEMAx TEXHOMapKOB
TIO3BOJIAIOT ~ ODECMEYHTh  aKaJEMUYECKYl0 MOOWIBHOCTH MIIH  BO3MOYKHOCTE
TONNICPXKUBATh W30paHHOE HaIpaBieHHe OOPa30BaHHUS, TEM CAMBIM CIOCOOCTBYET
CO3HATENIPHOM MPO(ECCHOHANBHOM OPUEHTAIMH 06YYaIOLHXCS.

OTin4yuTenbHbIe 0C0GEHHOCTH MPOrPaMMBbI

IIporpamma npeanonaraer  paboTy  OOyYaroIUXCSd  COBMECTHO  C
NIpETIOZIaBaTe/ieM MO0 TPOBEACHHUIO (U3MYECKUX OKCIIEPUMEHTOB, BBISBIICHHIO
CYIIHOCTH (QU3NYECKMX SBICHHH, MOHUMAHHIO TPAHUII NPUMEHUMOCTH 3HAHHUH,
Pa3sBUTHE yMEHUH M OTPaGOTKM HaBBIKOB. Takas IMOCTaHOBKA BOIPOCA oOy4eHus u
BOCTIUTaHMS IO3BOJIIET C OJHOW CTOPOHBI PACHIMPUTh WHIUBHIYaIbHOE IOJIE
ACATENBHOCTH K&X/OTO peOeHKa, ¢ JPYroil CTOPOHBI yUHT paboTaTh B KOJJIEKTHUBE,
IIO3BOJIACT  PacKpbITh  TBOPYECKUH MOTEHIHAT OOyYalomMXcs B  OOJacTH
CCTCCTBCHHBIX HAYK U MAaTEMAaTHKH, & TAK)KE COJEHCTBOBATH B MX NPO(ECCHOHATEHOM
caMOOIIpeieIeHHH.

Ilenarornyeckas nesecoo6pa3sHoOCTH
B nporecce o6yuennst ocyuiecTisercs GOpMUPOBAHHE CUCTEMBI 3HAHUI 06
00X (QU3NYECKUX 3aKOHOMEPHOCTSIX W TEOpUsX, (HOPMHUpPOBaHHE yMEHHMH



CIIOCOOHOCTEH, CaMOCTOSTENBHOCTH B NIPHOGPETEHNH HOBBIX 3HAHUM;

OBTalICHUe YMEHHMSIMH IIPOBOAUTL HAGJIIONCHHS NPUPONHBIX  SIBJIEHUIA,
OIMCBIBATE M 00001ATh pe3yIbTaThl HaOJIIOIEHHH, UCIIOB30BATD HU3MEPUTENILHBIE
IPpUOOPEI AJIsSI U3yYeHUS (usnueckux sBIeHMI;

BOCITUTaHUE YO NEHHOCTH B BO3MOKXHOCTH [IO3HAHMS 3aKOHOB IPUPOIBIL.

3agauu nporpammer:

IIpeameTHbie:

- CIIOCOOCTBOBATH (HJOPMHUPOBAHHIO CTPOHHON CHCTEMD] 3HaHWH Mo (u3MKe Ha
OCHOBE 3KCIIEPUMEHTOB U OIIBITOB;

- O0YYHTh HaBBIKAM AHANH3A U OOGBICHEHUS hu3MYecKUX sBNEHMIt, pa3BuTHe
HCCJICNOBATENBbCKMX ~ YMEHUH: IUIAHMPOBAaHUS U IPOBENECHUS]  (DU3HUECKUX
SKCIEPUMEHTOB, aHaIU3a MOTyYeHHON U3MEepPUTETBHOMN HHGOPMAIINH U OIpeeIeH s
UX TOCTOBEPHOCTH;

- CIIOCOOCTBOBATE OCBOEHHIO METO/IOB PCIICHUS PaCYETHBIX GU3NIECKUX 33714,
0CBOCHHE NPUEMOB PabOTEI ¢ HHMOpMAaNHeit husnYecKoro COZlepKaHHs.

MeTtanpeamertHbie:

- YMEHHE paboTaTh B COCTaBe I'PYNIBI, YMEHHWE MNPOAYKTUBHO OOIIATHCS U
B3aMMOIEHCTBOBATh B MIPOLIECCE COBMECTHOM ACSTEJIBHOCTH ISl AOCTHIKEHUS O0IIei
e,

- CHOCOOCTBOBAaTh  PasBHUTHIO  HABEIKOB [IO3HABATENbHOM,  y4eGHO-
HCCIIEIOBATENbCKOM eSITENIbHOCTH,

JInuHocTHbBIE:

- CIocoOCTBOBAThH (hbopMupoBaHUIO MHUPOBO33PDEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAYKH U 0OLIECTBEHHOM NPaKTUKH,

- CHOCOOCTBOBaTh  Pa3BUTHIO OTBETCTBEHHOCTH,  J10OPOCOBECTHOCTH,
CaMOCTOATEIBHOCTH M COLUATLHOCTH.

VUYEBHBIN [TJIAH

IIpakTuyeckue
TEIIJIOBBIE SIBJIEHUS 3ananus,
I 30 10 20 nabopaTopHBIe
paboTEI
U3MEHEHHAE IIpakTrueckue
3amaHus,
2. | ATPETATHBIX 30 10 20 Hago RN
COCTOSIHUI BEI[ECTBA patop
paboThI
IJNEKTPUYECKHUE ITpakTudeckue
3. SIBJTEHIVASL 70 25 45 C a—




MCCIIENOBAaTE M aHANTU3UPOBATH DPA3HOOOGPA3HbIE usnyuecKre SBIeHWs, NOHCKa
HeoOXomuMol HHGOPMAINKY, 06DBICHSTE NPUHUMIBEL PabOThl U XapaKTepHCTUKU
IPHOOPOB M YCTPOWCTB, OGBACHATD CBS3E OCHOBHBIX KOCMHYECKHX OOBEKTOB ¢
reohU3HIeCKUMH SBICHHUSIMHE, OBJIAICHHUE YMCHHUSMMU BBIABUIATh THIIOTE3HI HA OCHOBE
SHaHUS  OCHOBOIIOJIATAIOIIUX  (PU3HIECKUX 3aKOHOMEPHOCTEH, MpPOBEPATh UX
SKCTIEPUMEHTANIBHBIMHE CPEJICTBAMH, opmynupys IeNb HMCCeTOBaHKS; OBIANEHHE
METOJaMH  CaMOCTOSITENIBHOTO  IUIAHMPOBAaHHS U IPOBENEHNsT  (U3MYECKUX
OKCNICPUMEHTOB, ONMCAHWUS W aHAM3a MOTyYeHHOM HU3MEPUTETILHON HH(bOopMaIuy,
ONPENEICHUS TOCTOBEPHOCTH MONYYEHHOTO Pe3yIbTATA.

Anpecar nporpammsr: netu 13 — 14 jer

O6bem u cpok ocBoenust mporpamMmei, PeKHM 3aHATHIH

4 mecsa, 2yq 2,5 54 17 854
l-e
MIOJIYyTO1e
4 mecsra, 24 ] 2,9 54 19 95y
2—e
IIOJTyTO/IHAE

Dopma oGyueHnus
®opMa o6yueHus — ouyHasm, ¢ NPUMEHEHUEM 3JIEKTPOHHOTO OOYYeHUs W
AUCTAaHIIMOHHBIX 0OPa30BaTEIbHBIX TEXHOIOIHI (pu Heo6XoIMMOCTH).

DopMbI Opranu3anuu o6pazoBaTeILHOr0 npouecca

1. TeMoHCTpanmonnsie husuueckue OKCIIEPUMEHTEI;

2. V4eOHO-IIpaKTHYeCKHe HCCIleJ0BAHMS bu3MYecKux ABIEHUH
(TpoBesieHre OMBITOB);

3. Ilpaktudeckue aGopaTopHsie paGoTHL.

4. OpraHH3alMOHHO-1eATENEHOCTHEIE UIPHL.

Iesm 1 3agaun nporpamMmel

Ileqs mporpammei: Pazsutme y 0Gy4aromuxcs JIOMHYECKOro MBIILUTEHUS,
MHTEIICKTYalbHBIX ~ CHOCOOHOCTEH 3a cuer  yruy6ieHus, paciiupeHuss u
CHCTEMATH3alMi  (QU3MYECKUX 3HAHMI, COBEPLICHCTBOBAHHE HMEIOIIEroCcs U
NpUOOPETEHHEe HOBOTO OIBITA MO3HABATEIBHOMN JeATEIbHOCTH, NPO(ECCHOHAIEHOTO
CaMOOIIpeIeJIEHHUS.

METOMaX HAY9YHOI'O IMO3HAaHHS MPUPOABI U (OPMUPOBAHHE HA 3TON OCHOBE
Npe/ICTaBIeHUH O GPU3UYECKON KapTHHE MHDA;

PasBUTHE T03HABATENLHBIX HHTEPECOB, HMHTEIIEKTYalbHbIX U TBOPYECKHX



JTabopatopHble
paboThI
IIpakTryeckue
4 IJEKTPOMATHUTHBIE 20 5 15 3ananus,
© | ABJIEHMS J1abopaTopHbIe
paboTel
IIpakTHueckue
5. CBETOBGIE SIBJIEHHSI. 25 8 17 Sazamms,
naboparopHsle
paboThI
6. NOABEIAEHUE UTOTOB 5 - 5 Tect
Hroro 180 58 122
COJEPXKAHME
HanvenoBauns PA3 IEJIA / Temb1 | Beer Yuetno- Puzuyeckmii Ilpax
N / KpaTKoe cofep:KaHue TemMbl 0 NpaKTHYECKHE IKCIIEPHMEHT THYEC
) 4aco | HCCeA0BAHUS Koe
B npume

1.1

OcHOBHbIE MOJI0XKEHUS
MOJICKYJIAPHO-KMHETHYECKON TEOPUH
CTpOCHHMs BellecTBa. Macca u
Pa3sMepEI aTOMOB ¥ MoJteKy.1. OMbITHI,
MIOATBEPIKAAIOLIHE OCHOBHBIE
TOJIOXKEHHSI MOJIEKYISIPHO-KMHETHYE-
CKOM TeopuHu.

Tennopoe nemwxkenue. Temnosoe
paBHOBecue. Temnepatypa u ee
usMepenne. CBs3b TeMIeparypsl Teia
CO CpeliHel KHHETUYECKOM SHeprueii
ABWXKCHHUS yacTull. Teruioroe
paclmiMpeHue U cxxaThe. 3aBUCHMOCTD
JaBJICHUS ra3a oT 00béMma,
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- OneITEI O
00HapyKEHUIO
JEUCTBHUS CUIT
MOJIEKYJISIPHOT O
TPUTSKEHUS.

- OneITEI IO
BBIpaLIMBAHHTO
KPUCTaJJIOB
MOBAaPEHHOU COJTH HIIU
caxapa

- OneITHI TIO
HaOTIoIeHUIO
TETJIOBOrO
paclIMpeHUs ra3os,

&

1.Habmronenue
OpOYHOBCKOro
JBKEHUS
2.HaGmronenne
auddysuu
3.HabmoneHue
SABJICHUH
MOBEPXHOCTHOTO
HaTsDKEHMS,
CMaYyHlBaHUS U
KAWL PHBIX
SIBJICHUH.

4 Hab6nronenue
TETJIOBOTO




TEMIIEPATYPhI
Temneparypsie wkaner Lenscus,
KenbBuna, ®apenreiira.
BuyTpennsis sHeprus. Crioco6sr
M3MEHEHUs! BHYTPEHHEH SHEpPrum:
TEIUIoNepejaYa U COBEpIIEHHE
pabotsl. Bunst Termnonepenayu:
TETIONPOBOIHOCTD, KOHBEKLIUS,
usnmydenue. Poib BumoB
TCIUIONEpelavyu B IPUPOE U TEXHHUKE.
IToBepxHOCTHOE HaTsHKEHME.

KHMIKOCTEH U TBEPIBIX

TEJ1

- U3mepenue
TeMIIEPATYPbI [IPU
MTOMOUIY >KUAKOCTHOTO
TEpMOMeTpa U
JaTYMKa TEMIEePATyphI
- [IpoBepka runoreser
JIMHEUHOM
3aBHCUMOCTH JIJTUHBI
CTOJIOWKA KHIKOCTH B

pacIIUpeHHs Tel
5. Bunbr
TEIIonepenayu.

- H3smepenue
JaBJIeHHsl Trasa IpH
H3MEHEHUH 00bEMA U

HarpeBaHUH WIH
OXJIAKACHUH
- Onpenenenue

3aKOH COXpaHeHHs U TIPeBpALLEHUS
SHEPrHH B MEXAHUYECKUX M TEIUTOBbIX
npoueccax.

TOTUTNBA.

- UccrnenoBanue sipnenus
TEMI000MeHa MpH
CMEIIMBAHUU XOJIOHOI
U TOpsY€EN BOIBI

ﬂBHeHI/Ie CMaYyUuBaHUS U TepMOMeTpHHeCKOﬁ JaBJICHUA BO3oyXa B
HecMmavuBanus, Kanuuispuele TpyOKe oT bastone mnpua.
SBJICHHS. TEeMIIEPATYPbI - Hccnenosanue
- IOBEPXHOCTHOE 3aBUCUMOCTH
HaTsDKEHUe. JaBJICHHA BO3yXa OT
Kanp}nﬂ;{p. ero oobéma u
TeMIlepaTyphl
KomuyecTBo Temnorsr. Enunuier - OnbITE IO 1.CpaBHenue
KOJIMYeCTBa TEIUIOTHI. Y nefibHas OTIPEIEJICHUIO TETI0EMKOCTEH 53
TENN0EMKOCTD BellecTBa. Termmooomen KOJIM4eCTBa TEeTUIOTHI Pa3JINYHBIX BEILECTB paszaen
1 TCTIJIOBOE paBHOBECHE. Y paBHEHUE (tepmocrar; |\ L. OB
TEIIOBOTO GajiaHca. kanopumeTp) --- «Cupu
Oueprus Tornusa. Y ensHas "OTIBITHL 110 OLCHKH - OnpeneneHue yc.
1.2 | Ternora cropanus. 14 | TCTMIOTHI Cropatus Konu4ectsa TemnoTsl, | Kypcer

TIOJTyYE€HHOT'O BOOM
TP TEIUTOOOMEHE C
HArpeThIM TEJIOM.

- Onpenenenue
TEIJIOEMKOCTH
TBEPAOIO Teja

»

ArperaTHble COCTOSHUS BELIECTBRA. - Omprtel, | 1Ha6monenue

Mopnenu tB&poro, xunkoro u JIOKa3plBalOLIHE TJIaBJICHHUS u| Uz
razoo0pa3HOro COCTOSIHHI BELIECTRA. JAMCKPETHOE CTPOEHHUE | OTBEPIEBAHHUS paznen
OObscHeHHe CBOKMCTB rasos, BEllleCTRA. TBEPABIX TeJl. OB
KHUIKOCTEN U TBEPIBIX TEJI HA OCHOBE - bpoynosckoe = |- . «Cupu
TIOJIOXKEHUH MOJIEKYJISIPHO- JBYKEHHE --- yc.
KUHETHYECKOH Teopuu. - OmbITEI O - ®azoBeie | Kypcesi

2.1 Kpucrannumueckue u amopdusie 10 | mabmopenuro IePEXObI. »
Tena. TEIIOBOTO
[Inapnenue u oTeepaeBanue pacHIMpeHHs ra3os.
KpHCTaIUIMYecKuX Tet. ['paduk - Onpenenenue
TUTABJICHUS] U OTBEPAEBAHUS YIEIbHOM TEIIOTHI
KPUCTAIJIMYECKHUX TeJl. Y ienbHas IUIABJICHUS JIbJIA
TerioTa miasienus. [Inasnenue
aMOp(HBIX TeJI.

Hcnapenue u konnencanus. Ha- - OnBIThI no | 1.Habmonenue

CHILIEHHBIM M HEHACKILIEHHBIN Hap. onpeneaeHuro KHIIEHUSI. Us

2.2 | Kunenue. Ilapoo6pa3oBanue u 10 | BnaxkHocTH BO3/yXa. 2. KonpeHcaius paznen
KOHJIeHcauus. Y aenbHas TerioTa [feuxpomerp. | ------oaoooooo OB
1apooOpa3oBaHusl. 3aBUCHMOCTb I'urpomerp. === «Cupu




TEMIIEPATYPbl KAIIEHHS OT

i7

- Bnusuue | - Hccnenosanue | ye.
aTMOC(EepHOro aBieHus. aTMocgepHoro npouecca Kypcs

Bnaxnocts Bozmyxa. CriocoGu AABJICHHS HA KHIICHHE. | HCMApeHHs. »
OTPE/CTCHHS BIKHOCTH BO3/yXa. - OITBITHI no | - Onpenenenue
Ab6comoTHas u oTHOCHTe TbHAS BBISBIIEHHIO  Ta30BBIX | OTHOCHTEIbHOL
BJIQ)KHOCTb BO3yXa. 3aKOHOMEPHOCTEH. BJIQKHOCTH BO3/yXa.

I"a3oBbie 3akoHBI. CBs3B MEXTY
ImapamMeTpaMu COCTOSHUS Ta3a.

IIpumeHeHke ra3oB B TexHuKe.

PaGora rasa u napa npu - OMBITHI 0 H3y4eHuio | 1.0xnaxnenue npu
pacmmpenud. Heobparumocts TIPUHIMIIOB  paboThl | COBepLIEHHH paboThL. | U3
TCILTOBBIX MPOLIECCOB. [IpUHIHUITBI Teniosoro npurarens, | 2.Harpeanne mpu paszen
PaboTHI TEIUIOBBIX MaIMH. JBurarenu XOJIOAWUTbHHKA, COBEpIICHUH paboTHI | OB
BHYTpEHHero cropanus OTTo u TCIUIOBOr'O Hacoca; BHEIIHUMH CUJIAMH. «Cupu
Huzens. Jlsuratenu Crupimnra. 3.Mogenu TemnoBbix yc.

2.3 | aposbie Typ6uHDL XonomunbHuUK. 10 ABHraTeseH. Kypcsi
Tennooii Hacoc. KITJT tenmosoro 4.Hzyuenne paGots |
Asuratens. TerutoBbie nBUrateny u COJIHEYHOM Garapen.
3alluTa OKPYKArOIIEH Cpepl.

TennoBrie motepu B Temnocersx.

Hcnonb3oBanue snepruu CosHua

Ha 3emiie.

i i - O st
3.1 OnexTpusanus tey. 14 - ONBITHI ¢ 1.Onexkrpuzanus ten.
Bsanmoneiicteue 3apspkenHbIx Tey. ANEKTPOPOPHOIL 2.]Isa pona | Uz
HBa pona siekrpuueckux 3apsJI0B. MallIHHOM. SJIEKTPUYECKHUX pasgen
3akoH Kynona. - OmnbITe o | 3apsiioB U | OB
Onextpuyeckoe moste. Ha0JTFO IeHHUIO B3aUMO/IEHCTBHE «Cupu
Hanpsxénnocts anexrpuyeckoro SNIEKTPU3ALMK Ted TPH | 3apPSXKEHHBIX TeJl yc.
noJjs. JInHuu HanpsokeHHOCTH COIPUKOCHOBEHUH u | 3.YerpoiictBo u | Kypcel
BJIEKTpHAYecKoro nosis. Ilotennuan UHIyKLHel JefcTBre »
SJICKTpUYecKOro noJisi. [IpuHimn - Hccnenosanne | anexrpockorna.
CYNEPIO3ULIMHU 3JIEKTPUUECKUX TOJIEA. neicTBus 4.Onexrpuueckas
JMcKkpeTHOCTB anekTpryeckoro JIEKTPUYECKOTO MOJIsl HA | MHAYKLIUS.
3apsiaa. DneMeHTapHblH SJIEKTpUYe- NPOBOJTHHUKHA 4 | 5.3aKOH coXpaHeHHs
CKui 3apsaf. CTpoeHue aToma. IU3NEKTPUKA SJIEKTPUYECKUX
IIpoBonnuky, nusnexTpuky u oJTy- - CUJIOBOE JelicTBHe 3apsIoB.
NIPOBOJHUKH. 3aKOH COXPaHEHHUsI 3apsAn0B (JIeTaromast 6.MonenupoBanue
SJICKTPUYECKOIO 3apsi/ia. BaTKa); CHJTOBBIX JIMHUN
Vuer u ucnons3oBanue - COXpaHeHue SJIEKTPUUYECKOT 0
SNIEKTPUYECKUX SABIICHHUH B GHITY, STCKTPMHECKOTO 38DAMA | g ¢ momompio
TEXHHKE, UX TIPOSBIIEHHE B PHPOJIE. H;:;IHH;? CPeBL; OyMaskHBIX
il  praali CYJITaHOB.
ﬂmnempm(o? " 7.IlpoBoauuku u
IIPOBOOHUKOB;
- JIEKTPHYECKHUM BeTep; e
- JJIEKTPOEMKOCTb.
KOHIEHCATOPEI
3.2 OnektpHyeckoe HalpsKeHUe. 8 OnsITel O 1.U3mepenune
Enununer  nanpsoxenus. Hsmepenue OIIPEETICHUIO 3JIEKTPUUYECKOTO U3
3NEKTPUYECKOrO HATIPSDKCHHS. pazHoCTH HaTPSDKEHUS pasgen
L Bonbt™merp B nenu nocrosnnoro toka. NOTEHLMAJIOB BOJILTMETPOM OB




3aBUCHUMOCTD

CHJTBI TOKa oT (Wanpsoxemms) [ oo ____._.... «Cupu
HaNPsHKEHUS. --- yc.
- Hsmepenne | Kypcer
HanpsKeHus Ha | ”?
Pa3sIu4HBIX yyacTtkax
SJIEKTPUYECKOM e
3.3 OnekTpuyeckwii Tok. Venorus 16 - OneITH 1O 1.McTrounuku
CYHICCTBOBAHUS 3JIEKTPHYECKOTO TOKA MOJTyYEHUIO MTOCTOSTHHOTO TOKA. U3
HcTounnku noctostHHOrO ToKA. 3JIEKTPHYECTBA OT 2. JleiicTBus paszen
OneKTpHYecKas LeMb U & coCTaBHbIe OBOIIEH U GpyKTOB. SJICKTPUYECKOTO OB
4acTH. DJIEKTPHYECKHU TOK B - l'anpBanMuecke TOKa. «Cupu
Mmetaniax. Hanpasnenue SJIEMEHTEL. 3.OnexTpuyeckuii yc.
9JIEKTpr4ecKoro Toka. Hocuremu AKKyMy1TOp TOK B JKHUIKOCTH. Kypcsi
9JIEKTPUYECKOTO TOKA B MeTaslIax, - pasHoCTb 4.I"a30BBli1 paspsi. »
KMAKOCTAX U ra3zax. Cusa Toka. TOTEHLHAIIOB; 5.M3mepenne  cusl
Enunnuet cunet Toka. Amnepmerp. - OTIBIT C HEOHOBOIA TOKa aMIIEPMETPOM.
Usmepenue cumsl Toka. nammoukod; 0 | cccmemeee--eee-
Homynposoauuku. Co6cTBeHHas 1 - BleKTpHYCCKHii ---
IIPUMECHAS IPOBOIUMOCTD  MasTHHK: - C6opka
HOTyNPOBOAHUKOB. - TOKM B Pas/iduHbIX SJICKTPUYECKOH Iienu
Honyrvlposoz[HMKOBue MPUOOPEL. cpenax; W H3MepeHHe CHITbI
JleficTaus onexrpuieckoro  Toka - SJIEKTPHYECKHE LIENH | TOKA B €€ pasIuuHbIX
(TenoBoe, XUMHUECKOE, MarduTHOE)
C JIaMIOYKaMHU ydacTkax
- Perynuposanue
CHJIBI TOKa
peocTtatom
34 OJIEKTPUYECKOE CONPOTHURIIEHHE 16 | - 3aBHCHMOCTB 1.Peocrar u marasun
[IPOBOJHUKA. Y IebHOE CONPOTUBIIEHHUS OT CONpPOTHUBIIEHMUIT 4K
COIPOTHBJICHHE BelnecTBa. 3akon Oma TEMIIEpaTyphI; 2.3akoH OMa s paznen
JUIA yYacTKa LIeIu. HOCJIelIOBaTeJ'[bHoe - COEIUHEHUSA y4acCTKa Uenu U s OB
U T1apaJlJIeIbHOE COEIUHEHE MPOBOIHUKOB; 3aMKHYTOH LIeTH. ((CI/IpH
TIPOBOJIHUKOB. DNIEKTPOJBUIKY LIS -OMpeneeHue | mmm--emmmmeaean yc.
cuia OJIC B 1enu NOoCTOSIHHOIO TOKA., 3aBUCUMOCTH .- Kypcsr
3akon OMa 1St TOJTHOM Leny. COMPOTHBIIEHHUS - U3mepenne »
HpaBHHa KHpXFO(ba. Pacuér MPOCTBIX MPpOBOOHHUKA OT ero | COMPOTUBJIECHUS
SJICKTpUUecKuX nenei. Henuneiinbie JJTHHBI, TUIOLWAay | TPOBOJHUKA IPH
3JIEMEHTBI NOMNEPEYHOro ceyeHus | NoMouu aMIIEpMeTpa u
Y MaTepuaia BOJIETMETpa
- Onpenenenue DJIC u | - Onpenenenne
BHYTPEHHETO YACIIBHOTO
COIPOTUBJIEHUS CONpPOTUBJICHUA
HUCTOYHHKA TOKA NPOBOIHMKA
- Ilpoeepka mnpasun | - [lpoBepka npasmia
Kupxrodpa. CII0KCHMS 3
HanpsHKeHUH npu
TMOCJIEA0BATEIbHOM
COCIMHECHU N ABYX
PE3UCTOpPOB
- I[Ipoeepka npasuna
IUTSL CHJIBI TOKA TIPU
napajuieJIbHOM COequ-
HCHHUU PE3UCTOPOB
3.5 Pabora snexrpuueckoro Toka. 16 | - U3yuenue 1.OnekrpoHarpesare
Emunnner pabotst snexrpudeckoro BOJIbTAMIIEPHBIX JIHBIE TIPUOOPEL. 4]
TOKa, IPUMEHsIEMbI€ Ha MPaKTHKe. XapaKTepUCTUK 2.Kopotkoe paszmen
MouHOCTh 351eKTpUYECKOro Toka. 3aMmblkanue. PaGota | oB




Harpepanue nposoguukos
NIEKTPUYECKUM TOKOM. 3aKOH
Jbkoyns-JleHna. Jlamna Hakanusanus.
Pacuer anexrposneprum,
NOTPe6IIeMOi GBITOBBIMH
anekTponpudopamu. Koporkoe
3ambikanue. [Ipenoxpanureny.
OJeKTpUYeCKHe LeH U IOTpeGUTeH
3JIEKTPUYECKON SHEPTHH B OBITY.

Konnencarop. Emkocts, emunump
U3MEPEHUST EMKOCTH. DIIeKTPOEMKOCTD
TJIOCKOro  KOHJZIeHcaTtopa.  JHeprus
KOHJIEHcaTopa.

IlpaBuna 6e3omackocTu mpu paGore
C 2JIeKTponpubopamu.

HEJIMHEHHBIX dJie-
MEHTOR (JIaMIIbI
HaKaJIUBaHUS WA
auona).

- Onpenenenune
paboThI
9JIEKTPUYECKOTO TOKa,
HUJTYILErO yepes
pesuctop

- Onpenenenue
MOIIHOCTH

" QJIGKTPUYECKOTO TOKa,
BBIJICJISIEMOM Ha
pesucrope

IPEIOXPaHUTE]TS. «Cupu
3.Onpenenenue KI1J] | ye.
Harpesarelis. Kypcer
4.Yerpoiicteo »
KOHJIeHcaTopa

- H3smepenue
MOLIHOCTH U paboThI
TOKa B
SJIEKTPUYECKOI
Jamre

. IlocTOAHHBIE MATHUTEI.
Bzaumopneiictere noctosHHbIX
Mar{uToB. MaruurHoe mnoute.
MaruuTHOE nosne 3emiu u ero
3HaYCHUE IS JKU3HU Ha 3emiie.
OmnbIT Opcrena. MarauTHoe
TI0JI€ BJIEKTPUUYECKOTO TOKA.
MarnuTHas uanykiys. JIuauu
MarHUTHOH WHIYKLIHH.
MaruuTHO® 10J1€ MPAMOro ToKA.
MarnuTHOe noJie KaTyiky ¢
TOKOM. OnbIT AMIiepa.
[IpuMeHeHHe 37I€KTPOMArHUTOR.
[ericTBre MarHMTHOTO OIS HA
MPOBOJIHUK C TOKOM U
ABKKYLIYIOCS 3apSKEHHYTO
qactuiyy. Cuna Amriepa u
OIpe/ie/IeHHE €€ HaTPaBJIEHUsL.
ONeKTpoIBHraTeb MOCTOSIHHOTO
ToKa. Mcnonb3oBanue
SJIEKTPOJBUraTeliei B
TEXHMYECKUX YCTPOICTBaX

Onertbl @apajes. SpneHue
3JIEKTPOMArHUTHOM WHTYKLIMU.
IIpaBuno Jlenua.
Onekrporeneparop Crioco6bl
TOJTyYEHUSI STIEKTPHUYECKON
SHEPIUu. DIEKTPOCTAHIUH Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEpruu.

20

- OIIBIT DpcTena

CUJIOBOTO NIEHCTBYA HA | [OCTOSIHHBIX U3 paszienos
MartuTHYIO CTPEIIKY; MarHuTOB. «Cupuyc.
- B3aUMOJEUCTBHE 2 Marmnrisie  mons | Kypobm
TOKOB, . MOCTOSHHBIX
- B3aUMOJelcTBHe MATHETOR TDH X
TOCTOSTHHBIX

¢ 00beNUHEHUN u
MarHuToB;

pazneneHun.
- BU3yaJM3alus S . o
o .MaruutHOE il

MarHUTHBIX I0JIE; 9“
- KOMIIAC. TOKA. DJIEKTPOMArHuT.

- KPYTOBOE JBIKECHHE
TIOILIAaBKa B COCY e C
3JIEKTPOJIUTOM B
MarHUTHOM TIOJIE;

- OTKJIOHEHUE TOYKH Ha
9KpaHe ocumuiorpada
MarHuToM;

- IEUCTBUE CHUITBI
AMriepa Ha y4acTok
NpOBOJIA C TOKOM;

- KOHTYp C TOKOM B
MarHuTHOM MOJIe;

- pabota
2JIEKTPOMOTOpPA

- oneIThl Dapanes;

- reHepaTop
SJIEKTPHUUYECKOTO TOKA;

- UHOYKUMOHHbIE TOKY;, | ACHCTBUS
- B3aUMHast MHIYKus | - M3yueHue
U CaMOUBLYKIIUS. 3NIEKTPOABUIaATENS

- OCTaTOYHas

1.B3anmonelicTBue

4. JleticTBue
MarHUTHOTO TMOJIsI Ha
MPOBOJHUK C TOKOM
5.0mnsiTh! @apanes.
6.O7exTporeHeparop
MIOCTOSTHHOTO TOKa
7.Bunbl MarHeTHKOB;
8.YcrpoiictBo
MHUKpO(OHa 1
JUHAMHUKA.

- Cbopka
SJIEKTPOMAarHuTa u
UCIbITAaHUE €ro

IMOCTOAHHOTO TOKA U




HaMarHU4eHHOCTE,

- BIIHSIHUE
TEMITEpaTyphbl Ha
MAarHMUTHbBIE CBOICTBA
MaTepHuaioB

usMepenue ero KI1J]

HcTounuku cBera. 3akon | 10 | - mo npaMonuneiiHomy | 1. DoTomeTpsr.
pacrpocTpaHeHus CBETA. PaclpoCTpaHeHmio Jhokemerp. U3 pasnenos

CBETa, OTPAXKECHUIO OT
CBeToBble MyukH W CBeTOBEIe P 2 Moctpoenne «Cupuyc.

un. OGpasoBanve TeHH w e bt S0 n300paceHns B Kypesi»

Ty P * XOL JIyd€H B IIPU3ME; | 3epkanax miockux u
nonyrend. CoNHeYHOe U JTyHHOe - m300paxeHns B cheprueckux.
3aTMeHusa. OtpakeHue cgera. 3€pkaliax MIoCKoM H 3. PaccenBaHnue cBeta
3aKkoH OTpPaXEHHS CBETA. chepuueckom; | T T
3epkabHOe  © paccesiHHOe i
OTpaXeHHE CBeTa. - Hccnenosanne
MHorokpatHoe OTpaXKeHHe. SAKOHA OTpaKCHUA
Hoctpoenre  w3oGpakenmii B
I1ockoM  3epkane. Ilepuckor.
Bornyroe sepkano. Ipumenenne
BOTHYTBIX 3€pKaJl.
Ilpenomnenue  creTa. 3aKk0oH 15 : IPEJIOMIICHUE Ha 1.Xox yyeii B muH3ax
npenoMneHus cBera. [lonHoe TPAHHLIE [IBYX Cpey; coSupatomeit 1 Hé pasaenos

- MIOJTHOE B eHHee i c.
BHYTPEHHEE OTpaskeHue. JIMH3bL TP e Sy
o OTpaXxeHue, 2. Mopens rnaza, Kypcbin

OKYCHO€ pacCTOSHME JIHH3BI. CBETOBOIbI: P —
Ontuyeckass  cuna  juH3HL - ompezieneHye -
IMocTpoenue H300paskeHus, ¢0Ky0f{0f0 PACCTOARMT | o TMHApHUecKHe
AaBacMOro JmH30i. ®opmyna JIHHSEL HH3BL;
. -Jiyna, MOJeJib

TOHKOM  JMH3BL ~ VBemuuenue | | 7 @ MOASAL )

MHKpPOCKOIa ¢
JMH3bl. a3 kak onTHueckas onpeneneHuem P
cucrema. 3penue. bauszopykocrs YBENVYEHHS; " e

- ¥I3MEepeHu
1 anbHO30pKoCTh. Oukn. Jlyma. - MoJienu o po 5
OKYCHOT!
Onruueckue npuOOpHI: ¢oroarmapara u d
51 MPOEKTOpa, PacCTOSIHUS JTUH3LI U
P pa;

¢oroarmapar,  npoekurOoHHBIH

- MOoaenu 3PUTEIIBHBIX oIrpeaesieHue
anmapar.

TpyO (Tesreckomnon
pedpakTopos u
peduiekTopoB) ¢
OTIpe/ieNIeHHEM X
YBEIMUCHHS

ONTUYECKOM CHIIBI.

- [omygenne
U300pakeHUs pu
TIOMOILY JTUH3EI.

- [Toxazarenp
TIPEJIOMJIEHUS




IINTAHUPYEMBIE PE3YJbLTATHI

K koniy o6y4enus, o6yuaromuecs OyIyT yMeTb:

- OUNO3HABATL B IPUPOIHEIX SIBIEHUSX H3BECTHBIE (U3MYECKHe MOJENU IS
ONHMCaHHs POCTEHINNX (PU3UYECKHX ABNESHUI B paAMKaxX YpoBHs 7 Knacca;

- HCIONb30BaTh (DM3UYECKHE MNPUOOPEL U3MEPATH OCHOBHBIE (DHU3UYECKHE
BEJIHYHHBI, YKa3bIBasI IOTPEMIHOCTH U3MEPEHUIA;

- /aBaTb  ONpPENEICHUS OCHOBHBIX (DM3MYECKMX IMOHSTHH U BEJINYUH;
pa3OupaThCcs B pasMepHOCTSIX;

- PCIIaTthk IpOCThIE SKCIIEPUMEHTANBHBIE (H3UYECKHE 3a/layd, HCHONB3YS
METOZIBI PU3MYECKUX HCCIIETOBAHMIA,

- MCIIOJIB30BaTh YNCIICHHBIE 3HAYCHUS (PyHIaMEHTAIBHBIX (GHU3HMYECKUX KOHCTAHT
UL OLICHKH PE3yJIbTaTOB (PU3HYECKUX IKCIIEPUMEHTOB;

MeTal'lpe)IMeTHble pe3yJjabTaThl:
= YMCIOT AOroBapuBaThCAa U pacnpenensaTs 00s13aHHOCTH B I'pYIIIIE;
- YMEIOT HaxXOJUTh I/IH(bOpMaI_[I/IIO B Pa3lIMYHbIX HUCTOYHHUKAX;
- HIMEIOT HAaBBIKU OI[EHKU pCSYJIBTaTOB I/I3MepeHI/Iﬁ " 3aIIUTHI peH_IeHI/Iﬁ
IIPaKTHYECKUX 3a1aHUN.

IIpeameTHbIe pe3yabTaThbi:
- YMCIOT IIPOBOAKTE UC/ICHHBIE PACYEThl YH3UUECKHX BENHUMH IIPH

pelIeHnr GU3MYEeCKUX 334,

- YMEIOT (OpMyYNIHPOBATH OCHOBHEIE DHU3NYECKHE 3aKOHBI U TPaHUIIBI UX
IIPUMEHUMOCTH;

- YMEIOT INpUMEHATh 3HAHHE (U3MYECKHX TEOPUH JUI aHamu3a
HE3HAKOMBIX (PU3MIECKHUX CUTYALHIL;

- YMCIOT JaBaTh CIOBECHOE M CXEMOTEXHHYECKOE OIMUCAHHE OCHOBHEIX
(PH3UIECKHX IKCIIEPHMEHTOB; aHATM3UPOBATh PE3YJILTATHI OIBITOB.

JInYHOCTHBIE pe3yabTATHI:
- OYAYT NeMOHCTPHUPOBATH HABBIKH CAMOCTOSTENLHOIO IIJIaHUPOBAHUS
CBOGH HCCIIe[IOBATEIECKON AESTebHOCTH, aleKBATHO OLECHHBATL CBOIO pabory,
CTPEMHUTHCSA K ATbHENIEMY TO3HAHUIO (DU3HKH.

Kommiexce OPraHM3anMOHHO — MeJArOrHYeCcKux yc.HOBI/Iﬁ

YcaoBusi peau3anuu NporpaMmel

MarepHanbHO TexHHYecKOe o0ecreyeHne:

OcHoOBHBIE TpeGoBaHMS K busngeckomy SKCHEPUMEHTY — OpraHH4YecKas CBS3b C
H3JIaraéMbIM MaT€pHaIOM, YOeIUTENbHOCTh M SICHOCTD MIOJIy4YE€HHBIX PE3yJIbTATOB,
MUHMUMHU3UPOBAHHOE IPOSBICHUE MOOOYHBIX >(PEKTOB, U3BECTHOCTH W MpoCTOTa
HCTIOJIB30BAHHOTO  O0OPYNOBaHUs, BIaleHHE IIpUEMaMHU YCUIICHUS] HU3y4aeMoro
(HeoOxoaMMOTO0) Pu3HIecKOro s dexTa.



Obopyoosanue:
Ilepeuens 06opynoBaHMs U IPUGOPOB TIPEICTABIEH B OTAETBHOM TIOKyMEHTE.
* TePCOHANBHBIH KOMIBIOTEDP/ HOYTOYK/ ITaHIIETHBIN KOMIBIOTEp — | IT.;

° MYyIbTHMEIWHHBIA TPOEKTOp MM aHAIOTWYHOE OOOpYIOBaHWE JUIs
BOCIIPOU3BEICHUS MPE3EHTALIHIM;

° JIOCTYH B CETh MHTEPHET.

IIpoepammnoe obecneuenue:

° omnepalnuoHHas cucrema Windows;

e Opaysep Google Chrome;

e Visual Studio 2019

OcobeHHOCTE  06pa30BaTeNEHOrO MpPOIECCa COCTOMT B TOM, YTO AKTHUBHO
HCIIOJIB3YETCS METOJ| [POOJIEMHOr0 00ydeHHs, i BCIO HEOOXOAUMYIO MH(BOPMALHIO
o0y4arolmMcst He0OXOUMO CaAMOCTOSTENEHO HAXOAUTh B PA3TMYHBIX HCTOUHMKAX.

DopMbI KOHTPOJIsK

OCHOBHBIMH BUJaMH OTCJIE)KUBaAHUSA PE3YIbTAaTOB YCBOCHUS yqe6Hor (6]
MaTepuana sBISIeTCA NPOMEXYTOUYHBI U UTOTOBbII KOHTPOJIb.

HDOMC)KVTOT-IHHﬁ KOHTPOJIb OCYIIECCTBIISICTCS IIpU 3aBEPHICHHUH KaXIO0To
pasfena mporpammel. IIpoBoguTcs B BHAe pelleHHs NpPaKTUIeCKHX 3aJaHUi
IpOOJIEMHOTO XapakTepa.

HITOroBbI# KOHTPOIL IPOBOAKMTCS B KOHIIE 06yderHus. 1lens ero IIPOBEACHUS —
OIpPENIeJICHNE YPOBHS yCBOCHUSI ITPOTPaMMBI KaXIbIM ydamumcs. @opMa mpoBeneHus

— TMpe3eHTalUs TBOPYECKOrO 3aJaHusl KaXIbIM 00ydaeMbIM C IIOCIELyIOLIUM
o0cyXIeHHneM.

DopMbI NIpeACTaABJIEHHS PE3YJIbLTATOB
I[CMOHCTpaHI/IH BBIITOJTHEHHBIX IMPaKTHYCCKUX 3aﬂaHHfI, pe3CHTal A
TBOPYECKOI'0O 3a1aHUs 110 pe3yiibTaTaM OCBOCHHSA IPOTPAMMBI.

OuneHouHble MATEPHAIBI

Kaxnoe mnpakTuueckoe 3ajaHHe OLIEHMBAETCS MENArOroM IO CIELYIOIIHM
KPUTEPHUSIM IIPEACTABICHHBIX B TAOIHIE HHUXKE.

Tax e oneHMBaeTCS aKTUBHOCTH YUYaILIErocs BO BpeMsl 3aHSITHIH U BBINOJTHEHHE
MM JIOMAaIlIHUX 3aJIaHUM.

Husknii ypoens — ot 0 10 40 6aiios,

Cpennuii ot 41 10 60,

Beicokuii ot 61 10 80 Gasnos.

Ouensb BeIcOKUH ypoBeHb OT 81 10 100 6amios.

OnenoyHas Tabnuna.

OUO 3ananue Ontumansio | Odopmienue ITonnoTta
YYEHHUKA CTh xoza | pemenust (0-20 | 060CHOBaHHOCTH




pemenus (0- | 6asios) pemenus  (0-30
50 6amoB) 0aioB)

J

Ouenka TBopueckoro 3aJTaHus OCYILECTBIISIETCS COrIACHO IIpeNCTaBIeHHOM
HIDKe Tabnuie.

OueHouHas Tabiuia IIPOEKTOB.

OUO Tema O¢dextusrO | Odbopmnenu | CroxnocTs Pesynwrar

YHCHUKA | TBOPYECK | CThb PEIICHHS | € peLIeHus 3apanus (0- | 3amuTer (0 —
oro (0-50 (0-20 10 6annos) | 20 6annos)
3aJlaHUs 0aJuIoB) 0asIoB)

Meroanueckoe o6ecneyenue MPOrpPamMMbI

Ilpuembl H MeToaABI Oprannsanmuy 3ansTHiL,

Mertons! opranusamnuu u OCYIIECTBIIEHUS 3aHATHH

1. IlepuenTusnslii akuent:

a) CIIOBECHBIE METOIBI (pacckas, Gecena, UHCTPYKTaX);

0) HarJsIAHbBIE METOIBI (IE€MOHCTpaIMK MYITBTHME THHHEIX TIPE3CHTAIIHH,
AEMOHCTpanus GpU3HIECKUX 3KCIIEPUMEHTOB);

B) IPAKTHYECKHE METObI (YmpaxkHeHus, 3a1a4m).

2. 'HOCTHYECKHI acmekT:

a) MIUTIOCTPATUBHO- OObACHUTEBHEIE METOJBL;

0) penpoayKTHBHBIE METOMEL;

B) MPOOJIEMHBIE METOIBI (MeTopI MPobIEeMHOTO U3JIOXKEHUS) TAeTCS YacTh
TFOTOBOTO 3HAHMUSI,

T') 3BPUCTHYECKHUE (4aCTHYHO-IIOMCKOBEIE) C BO3MOXKHOCTDIO BBIOOpA
BapUaHTOB;

J) UCCIIeIOBATENBCKHE — YUAIIHEcs CaMH OTKPBIBAIOT U UCCIIEAYIOT 3HAHMS.

3. Jlormueckwuit acmexr:

a) MHIYKTHBHBIE METOJBI, ACIYKTUBHBIC METOBI, IPOYKTHBHBII;

0) KOHKpeTHBIe U aGCTpaKTHBIe METO/IbI, aHAIIU3 K CUHTE3, CPaBHEHHE,
0bo0menue, aGeTparuposanye, KITacCH(UKANUs, CHCTEMATU3AIIMSL, T.€. METOJbI KaK
MBICJIUTEIILHBIE OTIEpPALIHH.

4. YrpaBieHuecKHif acmeKT:

a) MEeTOJIBI y4e6HOH paGoThI Mo PYKOBOJICTBOM YUHUTENS;

6) MeToBI camocTOosTENBHO y4eOHOM paboThl yyammumxcs.

MeTonb! cTuMyIHpOBaHAS H MOTHBANHE XesITe/ILHOCTH

1. Merons! ctuMynupoBanus MoTHBa UHTEpEeCca K 3aHATHIM:

TI0OCTaHOBKA MPOOJIEMBI TIPU JEMOHCTPALHU ONBITOB U IOUCK ee pelIeHus,
CIOKETHasd HIpoBas COCTABIAIOAS Kypca, MO3HABATEILHEIE 3aJau, yd4eOHEIe




AUCKYCCHH.

2. MCTOI{I)I CTI/IMy.TII/IpOBaHI/ISI MOTHBOB AoJIra, CO3HaTeJ'IBHOCTI/I,

OTBETCTBEHHOCTH .

HaCTOMYUBOCTH:  ybexenue, TpebOBaHHe, mpHydYeHwe,

YUpa>XxHeHHe, MTOOLIpPEeHNE.

L.

Kanengapuno-yue6nnrii rpaduk

WCCHH I[aTa

HanmeHnosanue tem

CeHra6pb

OcHOBHBIE IMOJIOXKEHU S MOJICKYJIAPHO-KUHETHYECKOH TCOPHUHU CTPOECHUS BEIECTBA

Tennoseie sBaenns. Tertosoe paBHOBecHe. Temniepatypa u ee usMepeHue. TermioBoe pac
BewmecTsa. TemneparypHeie mikanbr..

BHyTpenusis sHeprus. Crioco6br msmeneHms BHYTPEHHEeH sHepruu. Buspl Tennonepeaun.
TCIUIONEePeaaYy B IPHPOJE M TEXHHUKE.

HOBerHOCTHOG HaTsbKeHue. SIBiieHue CMaYMuBaHUs U HECMadyuBaHu4, KaHI/I.IIJIHprIe SIBJICHHUS

OkTs16pn

Konuuectso tennotsl. ¥ nenpuas TEIIIOEMKOCTD BelecTBa. Teroo6MeH 1 TemIoBoe paBr
TEIJIOBOro OajaHca.

OHeprus Toruea. VY aenbHas Temiora CropaHus.
3aKOH coXpaHeHus u NPEBPALIECHUS SHEPTUU B MEXAHUYECKHUX M TETJIOBLIX nporeccax.

ArperarHble COCTOSHMS BelecTBa. OObACHEHNE CBOMCTB BELIECTBA HA OCHOBE MOJIOMKEHHUI
KHHETUYECKOH Teopuu.

Teepasie Tena. [Tnasnenue n OTBCP/ICBAHUE KPUCTAIUIMYECKHX TeJl. Y iesibHAd TeIUIoTa [l
aMOPGHBIX Tet.

Hcnapenne u konnencanus. HaceIeHnsiit u HeHachIEHHDIH nap. Kunenue. Vaensnas te
napooOpazoBaHus. 3aBUCUMOCTE TCMICPATYPhl KUIICHHS OT aTMOC(HEPHOTO [1ABJICHHSL.

BnaxnocTs Bo3yxa. Crioco6s ONpPE/IeICHUs BIIAYXXHOCTH BO3/Tyxa. AGCOIOTHAS U OTHOCH
BO3yXa. :
I"a3oBrie 3akonnr. CBs3b MCEXAY napaMeTpaMu COCTOSHUS Ir'asa. IIpumMeneHue ra3oB B

Hos6ps

PaGora rasa (napa) npu pacuiupenuu. [IpuHIHIBI paGOThI TEMIOBBIX MAIIHH, JBurarenu BHy
Otro u [luzens. JIpurarenu Crupnunra.

Iaposbie TypGunbl. XonoaunbHuk. Temioso Hacoc. KITJ] rerutoBoro nuraress.

Tennossie nBurareny u zamura OKpY2Karomie cpenpl. TerwioBsie norepw B TemmoceTsx.
Hcnonb3oBanue sHeprun Conuua Ha 3emite.

SﬂeKTpI/ISaLII/ISI TECII. BBaHMOHeﬁCTBHe 3aPSKEHHEBIX TeJl. HBa poJa 3JIEKTPUUECKHX 3apsaa0B

Hekabpb

Onektpuyeckoe mnose. HanpsxénHocTs snekTpudeckoro mojs. [MoreHuman snekrpuyecko
CYNEPNO3ULIMU 3JIEKTPHYECKUX MOJIEH.

OneMeHTapHBIii d1eKTpHYecKuii 3apsan. Ctpoenue atoma. [IpoBoaHHKH, JUBJIEKTPUKH U 110
COXPaHEHHMS BIIEKTPUYECKOTrO 3apsaa.
YUeT U MCTIONBb30BaHKE SIEKTPHIECKUX SBICHHUEH B ObITY, TEXHMKE, HX MPOSBJICHHE B DU

3HeKTpI/l'~IeCI(06 HarpsoKeHue. E,[[I/IHI/ILIBI HaIlpspKeHU . I/I3MepeHHe SJIEKTPHYECKOTO Harpske!

TecTupoBanme no pasgesam 1-ro MOy rOust

SHBaps

SHCKTqueCKHﬁ TOK. McTounuku INMOCTOSHHOT'O TOKA. 3J'IGKTpI/Il{eCKaH LeTb U €€ COCTaBHbI¢
SJICKTPUYECKOr0 TOKa B METaJliaX, XXKUAKOCTSIX U rasax.

Cuna Toka. Equnume! cuisl Toka. Amnepmerp. Usmepenne cuibl Toka.

[MomynpoBoauuku. Co6eTennas u PMMECHAs TIPOBOIMMOCTE MOMYNPOBOAHUKOB. [Tomyny
IpUOOPBL.
JIeHCTBIS 51eKTpHYeCKOro Toka (TemIoBoe, XUMHYECKOE, MarHUTHOE)

DeBpab

SHCKTPPI‘-ICCKOG CONPOTHBJIEHUE NpoOBOAHUKA. y,E[C.HLHOC CONPOTHUBJICHHUE BELLIECTBA. 3aKOF
LHCTIN. HOCJ’ICI{OB&TGJ’IBHOG H TTapaJuICIbHOE COEeIUHEHUE IMMPOBOAHUKOB.




Onekrponsmkywmas cuna I7IC B UMM MOCTOAHHOIO Toka. 3akoH OMa Ju1s MONTHOM Leny.

IlpaBuna Kupxroda. Pacuér TIPOCTBIX DJIEKTPUYECKUX IIETIEH.

PaGora snekrpuueckoro Toka. Enynuier pabotsr SJICKTPUYECKOr0 TOKA, IPUMEHSIEMBbIE Ha
SJICKTpUYeCKOro Toka. Harpeanue npoBogaukos SJICKTPUYECKUM TOKOM. 3akoH Jhkoyns-Jlel

Pacuer snextposunepruy, NOTpe6IeMOi GBITOBBIMU snekTponpudopamu. KopoTtkoe 3ambik
[penoxpanurenu.

Mapr OneKTpuveckas eMKOCTb. Konnencarop. Dnexrpoemkocts miockoro KOHJIeHcaTopa. DHer
Ilpasuna GesonacHocTu mpu pa6ote ¢ aJieKTponpubopamu

ITocTosiuHbIE MarHHThI. B3aHMOIICI7ICTBI/IC IIOCTOAHHBIX MarHuToB. MaruuTHoe nosie. Mar
€r'0 3HAYCHHE IS J)KM3HHU Ha 3eMiie.

OnerT Opcrena. MaruutHoe nose SJIEKTPUYCCKOro Toka. MarnuTHas uHayKIus. MaruuTHc
U KaTylIKH ¢ TOKOM. DJIeKTPOMATHHTHI.

Onbir Amniepa. JleficTBie MarHUTHOTO OIS Ha TIPOBOJIHMK C TOKOM M JIBXKYLILYIOCS 3apsis
Cuna Amnepa.. DneKTpoBHraTeNh MOCTOSHHOIO TOKA.

Amnperns Onbiter @apanes. Spinenue SJIGKTPOMAarHUTHON UHAYKUMH. [IpaBuio Jlenna. Onektporede
OIEKTPOCTAHIIHY Ha BO30GHOBISAEMBIX HCTOYHIKAX OHEPIHH.

Hcrounuku ceera. 3akon pacripocTpanenus ceera. OGpasoBaHue TeHu U monyteHd. Cone
3aTMeHus. OTpaskeHHe CBeTa. 3aKOH OTPaKEHHUS CBeTa

. IlocTpoenne uzobpaskenuii B riiockom sepkarne. [lepuckon. BoruyTtoe 3epkano. [Ipumenernu
3epKall.

IIpenomMnenue ceera. 3akon npenomienus csera. [lonHoe BHyTpennee oTpaxkeHue. JIuH3k!
paccTosHue JTMH3bl. ONTHYECKAs CHIIA JIMH3EL.

Maii IocTpoenne n306paxkeHH s, 1aBAEMOT0 JTHH3OMA. @opMyJia TOHKOM JIMH3bI. Y BETHYEHME JTUH

I'na3 kak onrtuyeckas cucrema. 3penue. bauzopykocts u MaTbHO30PKOCTh. OUKH.
Ontryeckue mpuGopsr: Jlyma, dboroannapar, npoexipoHHbII anmnapar.

TecrupoBanue no pasgesam 2-ro MOJIyroAust
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