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['TABA 1
OBLIHME ITOJIOXEHUA

1. Hactosimasi yueOHasi mporpamMma 1o ydeOHoMmy mpeamery «Dusukay
(mamee — ydeOHas mporpamMma) IpeAHa3HauY€Ha YISl U3YUYECHHS COJEp KaHUs
3TOTO ydeOHOro mpeamera Ha 0a3zoBoM ypoBHE B X—XI| kiaccax yupexaeHuin
oOpa3oBaHMs, peaNu3yloNMX O00pa30BaTENbHYI0 MPOrpaMMy  CPEIHETro
oOpa3oBaHHUs.

2. B Hacrosmeil y4eOHONl mporpaMMme Ha U3Y4YEHHE COJIEp)KaAHUs
yuebOHoro npeameta «Dusnkay (nanee — puszuka) B X—XI| kinaccax onpeneneHo
138 4gacos, B Tom uncie 70 gacoB B X kjacce (2 yaca B HeJiet0), 68 4acoB B
Xl knacce (2uwaca B wHememwo). Ilpm »sT1om gms  X-XI  knaccos
peyCMaTPUBACTCSA MO 2 PE3EPBHBIX Yaca.

Ha npoBenenne (QpoHTaNbHBIX J1a00PAaTOPHBIX PadOT, KOHTPOJBHBIX
padotr B muchbMeHHOM ¢dopMe B X kjacce u3 70 4yacoB OTBOJAUTCSA 8 YACOB
(4 gaca Ha mpoBeneHHE (POHTANBHBIX JIAOOPATOPHBIX pabOT W 4 dYaca Ha
MIPOBEJCHNE KOHTPOJBHBIX paboTr B muchMeHHou ¢dopme), B Xl kimacce u3
68 wacoB — 10 gacoB (6 4acoB Ha MpoBeIeHHE (PPOHTAIBHBIX JIA0OPATOPHBIX
pabot u 4 yaca Ha IPOBEACHUE KOHTPOJIBHBIX pabOT B MUCEMEHHOU (opme).

KonnyecTBo y4eOHBIX 4acoB, OTBEJCHHOE B rjaBax 2 U 3 HACTOSIICH
y4eOHOM TTPOTpaMMBbl Ha U3YUCHHUE COJIEPKAHMS COOTBETCTBYIONICH TeMbI B X H
XI knaccax, siBrnsgercss mpuMepHbIM. OHO 3aBUCHUT OT MPEANOYTEHUM BBHIOOpA
NEJJarOTHYECKOro  pabOTHUKA  II€JeCOO0pa3HbIX METOJ0B OOydeHUs U
BOCIIUTaHUSA, (POPM MpOBEJEHUS YYEOHBIX 3aHATHM, BUJIOB JESITEIBHOCTH U
MO3HABATEIbHBIX BO3MOXKHOCTEHN ydanmxcs. [legarorunueckuii pabOTHUK UMEET
MpaBo Iepepacnpeie/iuTh KOJUYECTBO YacCOB Ha M3Y4YEHHE TEM B Ipejesiax
oOlller0  KOJIMYECTBAa, YCTAaHOBJIEHHOTO Ha  U3ydeHUe  (PUBUKH B
COOTBETCTBYIOIIIEM KJIACCE, a TAKXKE JOMOJHUTh MEePEUYEHb IEMOHCTPALIMOHHBIX
OIBITOB, KOMIIBIOTEPHBIX MOJEJICH, YCTAHOBICHHBIA B HACTOSAILEH y4eOHOM
nporpamMmme.

3. Henu uzydenus: Gpu3nku:

YCBOCHUE 3HaHMU O (QyHAAMEHTAIbHBIX (U3MYECKUX 3aKOHAX U
NPUHINTIAX MEXaHUKH, MOJIEKYIISIPHON (PU3HKH, SJIEKTPOIMHAMUKHU, KBAHTOBOM
bu3uKHN, JeKAMX B OCHOBE COBPEMEHHOW (DU3WUYECKOW KapTHUHBI MUPA;
HanOoJsiee BAXKHBIX OTKPBITUSX B 007aCTH (PU3UKU, OKA3aBIIMX OMPEACTISIONICe
BIMSHUE HA Pa3BUTUE TEXHUKU U TEXHOJOTHM; METOAaX HAYYHOTO TMO3HAHUS
IPUPOJIBI;

OBIIQJICHUE YMEHHUSIMU TPOBOJAWTH HAONIONACHUS, IUIAHUPOBATh U
BBINMOJIHATh JKCIIEPUMEHTAJBHBIE HWCCJEIOBAHMS, BBIIBUTATh THUIIOTE3bl U
CTPOUTH MOJIEIH, IPUMEHSATh MOJIyYCHHbIC 3HAHUS 10 (PU3UKE TSl OOBSICHEHUS
pa3HO00Opa3HbIX (U3MYECKUX SBJICHUW M CBOMCTB BEIIECTB; MPAKTUYECKOTO
WCIIO0JIb30BaHUS (DU3NYECKUX 3HAHUM;
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pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpollecce NMPUOOPETCHUS 3HAHMK W YMEHHUM 1O (PU3UKE C
UCIIOJIb30BaHUEM PA3TUYHBIX ICTOYHUKOB HH(POpPMAIINHU, B TOM UHCIIC CPEJICTB
COBPEMEHHBIX UH(GOPMAITMOHHBIX TEXHOJIOTUH;

dbopMupoBaHuE YMEHUM OLICHUBATH IOCTOBEPHOCTH €CTECTBEHHOHAYYHOM
uHpopMaIuu;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOXXHOCTHM TIO3HAHUSA 3aKOHOB
IPUPO/IbI; UCIIOIB30BAHUS JOCTHKEHUM (Pu3nku Ha Ojaro pa3BUTHUs OOIECTBa,
COXpaHCHHUS OKpYKAIOIIEH Ccpeapl; HEOOXOIUMOCTH COTPYAHHMYECTBA B
Iporecce BBHIMOJHECHUS 3aJlaHMi B COCTaBe TPYIIBI, YBAKHUTEIHHOTO
OTHOIICHUS K MHEHHUIO ONIOHEHTa TMpHU  OOCYXKIACHUU  MpOoOJieM
€CTECTBEHHOHAYYHOTO COJCP)KaHMUS; TOTOBHOCTH K MOPaIbHO-3THYCCKON
OIICHKE WCITOJb30BaHMSI HAYYHBIX JIOCTHIKCHHI, YyBCTBA OTBETCTBEHHOCTH 32
3aLUTY OKPYXKAIOLIEU CPEBI;

WCIIOJb30BaHNE TPHOOPETEHHBIX 3HAHUW W YMEHHH ISl pEIICHUs
MPAaKTUYECKUX 3a7ady IMOBCEJHEBHOM JKU3HU, oOecreueHusi O0e30MacHOCTU
COOCTBEHHOM XKU3HMU.

4. 3agaun n3ydeHus: QU3UKU:

pa3BUTHE TPEACTABICHUN O (Qu3nke Kak (opmMe OMHCAHUS U METOJE
HAy4dHOrO I[IO3HAHWS  OKPYXKAIOWIEr0  MUpa; BKIaAe  (JOCTUKEHUSX)
OCJIOPYCCKUX YUCHBIX B 00JacTH (PU3WUECKOW ONTHUKU, CHEKTPOCKONHHU U
KBAaHTOBOM DJIGKTPOHUKH, TEOPETUUECKON U simepHOM (Pu3nku, QU3MKH
9JIEMEHTAPHBIX YaCTHIL;

OCBOEHHE CIMIOCOOOB MHTEUICKTYAJIbHOU JIEATEIbHOCTH, XapaKTEPHBIX IS
(GU3UKHU, JIOTHKA HAYYHOTO ITO3HAHUS: OT SBJICHUM M (PAKTOB K MOJICISAM U
THIIOTe3aM, Jajee K BBIBOJAM, 3aKOHAM, TEOpUSIM, WX TIPOBEpKE U
IPUMEHEHHUIO; METOIOB 1 aJITOPUTMOB PEIICHHS 3a]1a4;

OBJIaJIECHUE COBOKYINHOCTBIO Y4€OHBIX JEUCTBUN, 00€CHEYMBAIOIIMX
COCOOHOCTh K CaMOCTOSATEIIbHOMY YCBOCHHIO HOBBIX 3HAaHUW M yMEHUU
(BKJIOYAsi W OpraHMu3alMi0 3TOro Imponecca), 3Q(PEeKTUBHOMY PpEUICHHUIO
pa3IMYHOTO pojJa >XW3HEHHBIX 3a7a4, HAa OCHOBE KOTOPBIX IPOJOIIKACTCS
dbopMupoBaHuEe U pa3BUTHE 00PA30BATEIBHBIX KOMIIETCHIIUA yJaIMXCsl, B TOM
yucie crnenuduuHor Uit (U3UKKA IKCIEPUMEHTAIBHO -UCCIICI0BATEIBCKOM
KOMTIIETEHITNH;

OCO3HAaHUE YYAIMMUCS 3HAYMMOCTH (PU3MYECKOTO 3HAHHS HE3aBHCUMO
OT uX TPOPEeCCUOHANBHOU JEATENbHOCTU B OYyIyIeM, IEHHOCTH Hay4YHBIX
OTKPBITUM U METOJOB MO3HAHUS, TBOPUYECKOW CO3UAATEIBHON ACATEIBHOCTH,
oOpa3oBaHMs Ha IPOTSHKEHUU BCEH )KU3HMU.

5. Pexomentyembie (OpMbI B METO/IbI OOYUEHHST U BOCTIM TAHUS:

pa3HoOOpa3Hble BHUJBI Y4€OHOTO 3aHSATHS: YPOK (YPOK-JEKIUs, YPOK-
nabopaTopHasi paboTa, YpOK-CEMHHAp, YpPOK-KOH(EPEHIUs, YpPOK-IHUCHYT,
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YPOK-HUCCIICIOBAHUE, YPOK-TIPAKTUKYM, WHTETPUPOBAHHBIA YPOK, WHBIC BHU/IBI
YPOKOB), y4eOHOE MPOCKTUPOBAHUE, SKCKYPCHS, MHBIC BUJIbI YUCOHBIX 3aHSATHM;

pa3HoOOpa3Hble METOAbl OOy4eHHsS W BOCIHTAHUs, HAMpaBJICHHbBIC Ha
aAKTUBU3AIIMIO CaMOCTOSTEIIbHOW TMO3HABAaTEIbHON JIEATEIIBHOCTH YYalMXCs
(MeTon H»BpPUCTHYECKOM Oeceqlbl, MIPOBbIE METOJbI, METOJ MPOOIEMHOTrO
oOy4eHUsI, METOJ MPOEKTOB, METOJI TIEPEBEPHYTOTO OOYUYECHUsl, HHBIE METO/IbI
OoOy4eHUS ¥ BOCIIUTAHHUS).

[lenecooOpa3HO HUCMONAB30BATH KOJUIEKTUBHBIC, TPYIOBBIE, MapHbIE U
WHJIMBUIyaJIbHbIE (OPMBI OpraHu3aluyd OOy4YeHHUs y4yaluMxcsi Ha Y4eOHbIX
3aHATHUAX B LEIAX CTHUMYJIUPOBAHUS YYCOHOW NEATEIBHOCTH YYaIMXCs II0
OBIIQJICHUIO WMHU 3HAHHSAMHU, YMEHUSMH, HaBbIKaMU, (DOPMUPOBAHUIO Y HHX
KOMTIETEHITNH, Pa3BUTHIO UX TBOPUYECKHUX CITIOCOOHOCTEH.

®opMBbI, METOJIBI U CPEeACTBA OOYUCHUS W BOCHUTAHHS OIPEICISIOTCS
MeJarTOTHIECKUM  PaOOTHUKOM, YYUTHIBAs, YTO CHCTEMOOOPa3yIOIMMU
dbakTopaMy HAY4YHOTO 3HaHUsS SBISAIOTCA (yHIaMEHTalbHbIe (U3UUECKUE
TEOPHUH, DJIEMEHTHI COBPEMEHHON (PU3MYECKON KapTUHBI MUPA, SMITUPUICCKHE
Y TEOPETUUYECKHUE METObI U3YUCHUS TPUPOIBIL.

®opMbl, METOABI W CpeACTBa OOy4eHUS ¢ BOCIHUTAHUSA, BHUIBI
NESATEILHOCT YYallMXCS PEKOMEHAYETCS TAaKXKe OMNpPeAeNsiaTb C Yy4eTOM
CIIOCOOHOCTEM, HHTEPECOB, MPOGECCUOHAIBHBIX HAMEPEHUH, MO3HABATEIbHBIX
BO3MOYKHOCTEU y4YaIllXCsl.

®poHTallbHBIE JTA00paTOpHBIE PaOOTHl OPraHU3YIOTCS JJI TTOHUMAaHUS
yYallMMHCSL CYIIHOCTH HCCIEAYEMbIX (PU3MYECKUX SBICHUH U 3aKOHOB,
NpUOOpPETEHUs HABBIKOB  CaMOCTOSITEIBHOM  pabOThl ¢ (U3UUECKUMHU
npubopaMu U OO0OpPYIOBaHHEM, CaAMOCTOSTEIHLHOTO MPOBEICHUS H3MEpPEHUNU
(GU3UYECKUX BEIWYMH, OCMBICICHUS IMOJYyYCHHBIX pPE3ylIbTaTOB, OICHHBAHUSI
MOTPEIHOCTH U3MEPEHUSI.

B nponecce nzydenus Gpusuku oco00e MECTO OTBOJUTCS PELICHUIO 3a1ad4,
OpraHM3allui POEKTHO-UCCIIEIOBATENbCKON JIeATEIbHOCTH, B3aUMOCBS3H
(M3UKHU C UHBIMU €CTECTBEHHO-HAYYHBIMHM YI€OHBIMU MPEIMETaMHU.

6. Conepkanue (u3MKH, ydeOHas IEATETbHOCTh YYaIMXCs, OCHOBHBIE
TpeOOBaHUA K €€ pe3ylbTaraM KOHIEHTPUPYIOTCA MO  CJEIYIOIM
CoJIepKaTeIbHBIM JIMHUSM:

bu3uYecKre METO bl UCCIICIOBAHUS SBICHUN PUPOIBI;

buzuyeckre 0OBEKTHI U 3aKOHOMEPHOCTH B3aUMOJICHCTBUS MEXKy HUMU;

dbu3uYeCKe aCMeKThI )KU3HEICATEIIbHOCTH YelIOBEeKa.

[IpenbsiBnsieMble B HACTOSIIEH ydeOHON mporpamMme ydeOHBIM mMaTepuan
COJICPKATETLHOTO KOMIIOHEHTa, TMEPEUYCeHb JEMOHCTPAIIMOHHBIX OIBITOB,
KOMITBIOTEPHBIX MoJIeTeH, (bpOoHTATBHBIX J1a00paTOPHBIX paboT
MPOIIECCYaTbHOTO KOMIIOHEHTa, OCHOBHBIE TpeOOBaHUS K pe3yabTaram
y4eOHOW NIeATeTbHOCTH YYaIuXCsl CTPYKTYPHPYIOTCS IO TeMaM OTACIBHO IS
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KOKJOro Kjacca M C Y4EeTOM TIIOCIEJOBAaTENbHOCTH H3YyYeHHUS Y4eOHOro
Marepuasa, BEIMOJIHEHUS (PPOHTAIBHBIX JJA0OPATOPHBIX palboT.

7. OxuaeMble pe3ylnbTaThl U3YUCHHS (PU3UKU 110 3aBEPIICHUHN OOYUCHHS
u Bocriutanus Ha Il ctyrmenu oGiero cpeaHero oopa3oBaHuUs:

7.1. TMYHOCTHBIE:

3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00 YCTPOHCTBE MHpa U
00IIIeCTBA;

YBOKEHHE K TBOPLIAM HAyKU M TEXHUKHU, BUJCHUE HAYKU KaK dJIEMEHTa
OOLIEYEI0BEUECKON KYIbTYPHL;

OCO3HAaHHWE 3HAYMMOCTH BIIAJICHUS JOCTOBEpHOW WH(MOpManuedn o
MIePEJIOBBIX JOCTIKCHUSX U OTKPBITHSIX MUPOBOW U OTEYECTBEHHOW HAYKH;

CO3HATEIHHOE OTHOINCHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCJIOBUIO
ycnenHon npodhecCuoHalIbHON U COITUAIBHO 3HAYMMOM JIESITEIbHOCTH;

OCO3HAHHME 3HAYMMOCTH OEpeXKHOTO OTHOIICHUS K OKPYKaIOIeH cpejie u
IPUPOIHBIM pecypcam;

MOHMMAaHWE OTBETCTBEHHOCTH 3a COCTOSHHE MPHUPOIHBIX PECYpCOB U
pasyMHOE WX UCITOJIb30BaHHUE;

CIIOCOOHOCTH K MPUMEHEHUIO MPUOOPETEHHBIX 3HAHNH, YMEHUH, HABBHIKOB
¥ KOMIIETECHIINH B peabHBIX )KU3HCHHBIX CUTYAIUSIX;

7.2. MeTanpeIMeTHBIE:

OCBOCHHME pa3HBIX BHUJOB Yy4EOHOUM JesTEeIbHOCTH (paboTa B mape H
TpyIIne Mpu PEIIeHUW 3a]ad, MPOBEACHUU DKCIEPUMEHTA U BBITOIHEHUU
UCCIIEIOBATEIbCKUX 3aJlaHUil; BEICHHE IUCKYCCHUU; apryMEHTalus CBOEH
MO3UIIUU; UHBIE BU/IBI);

pa3BUTHE YHUBEPCAJIBHBIX YUCOHBIX NEUCTBUHN (PEryISITUBHBIX, YIeOHO-
MO3HaBaTEIbHBIX, KOMMYHUKATHUBHBIX) CPEACTBAMHU (PU3HKH;

YIIPaBJIEHUE CBOEH ITO3HABATEIILHOU AEATEIbHOCTBIO;

pa3BuUTHE YMEHUH pabotaTh ¢ MHGOpPMAIIUEH, BBIICIATh B HEM INIaBHOE;
OTJINYATh CYIICCTBEHHBIC MPU3HAKH SBJICHUU M BEJIMYMH OT HECYIICCTBCHHBIX;
BUJIETh HECKOJIbKO BapHWaHTOB peIIeHW MpoOaeMbl, BBIOMpaTh Hambosee
ONITUMAJIbHBIN BapUaHT;

7.3. IpeAMETHEIE:

c(hOPMUPOBAHHOCTh TPEACTABICHUN 00 OOBEKTUBHOCTH E€CTECTBEHHO-
HAyYHOTO 3HAHMS; CUCTEMOOOpa3yroliell poin (GU3UKU IS PA3BUTHS IPYTHX
€CTECTBCHHBIX HAyK, TEXHUKW M TEXHOJOTHW;, HAYYHOTO MHUPOBO33PCHHS Kak
pe3yibraTa HU3y4eHUsS OCHOB CTPOCHHUS MaTepur M 3aKOHOMEPHOCTEH
(bu3uYECKUX SBICHUI;

NpUOOpETeHNE OMbITa MPUMEHEHUs] HAyYHbIX METOJOB IO3HAHMS,
HaOMIOICHUS (PU3UYECKUX SBICHUM (TIPOIECCOB), MPOBEJACHHUS OIBITOB,
IPOCTBIX AKCIEPUMEHTAIBHBIX HUCCIEIOBAHUM, BBIMNOJHEHUS TPSAMBIX M
KOCBCHHBIX HM3MEPCHHH C HCIOJb30BAaHUEM HW3MEPUTEIBHBIX IPHOOPOB;
MOHMMaHWEe HEMPEMEHHOCTH IMOTPEIHOCTEH JTFO0BIX H3MEPEHHI;
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oco3HaHue J(OPEKTUBHOCTH NPUMEHECHHUS JTOCTHXKEHHH (QHU3UKUA W
TEXHOJIOTHH B IEJISIX PAIHOHATLHOTO MCIIOJIb30BaHUSI IPUPOTHBIX PECYPCOB;

cOPMHPOBAHHOCT, YMCHUH TPOTHO3WPOBATh, AHAIM3UPOBATH U
OLICHWBATh TIOCICACTBHS OBITOBOM W IPOU3BOJCTBEHHON ACSITEIBHOCTH
YeJIOBEKa C MO3UIIMH YKOJIOTHYECKON 0€3011acHOCTH.

['JTABA 2
COAEPXKAHHME ®U3MKHU B X KJIACCE. OCHOBHBIE TPEBOBAHUA
K PE3VJIbTATAM YUYEBHOU JIEATEJIBHOCTHU YUHAIIINUXCA
(2 yaca B Henento, Bcero 70 4acoB, B TOM UYHKCIIE€ 2 PE3EPBHBIX Haca)

MonekynspHas pusnka
Tema 1. OcHOBBI MOJIEKYISIPHO-KMHETHYECKOUN TeopuH (18 yacoB)

OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOpHUU U UX
OIBITHOE 0OOCHOBaHHE.

Makpo- u Mukpomnapamerpbl. MneansHbiii ra3. OCHOBHOE ypaBHEHHUE
MOJICKYJIIPHO-KUHETUYECKON TEOPHH UeaTbHOTO Ta3a (0e3 BhIBOAA).

TennoBoe paBHOBecue. AOCoOTHAsS TeMieparypa. Temmeparypa — Mepa
CpeaHE KWUHETUYECKON HHEpPruy TEIJIOBOrO JABUKEHHUS YaCTHI] BEILECTBA.
YpaBHEeHUE COCTOSIHMSL HJAEaNbHOro rasza. JlaBieHune cCcMecH Ta30B.
N3oTepMuueckuii, n300apHBIA U U30XOPHBIA MPOILIECCHI U3MEHEHUS COCTOSHUS
UJICAIIBHOTO Ta3a.

CrpoeHune U CBOKMCTBA TBEPJIBIX TEIL.

CrpoeHure U CBOMCTBA KHUJIKOCTEH.

Hcnapenne n konaeHcanus. HaceieHnHsiin map. BiiaxxHOCTh BO3ayXa.

dpoHTaTBHBIE Ja00paTOPHBIE PAOOTHI:

1. A3ydyeHne u30TepMUYECKOrO mpolecca.

2. Byyenue n3o0apHOro mpoiecca.

3. 3MepeHne OTHOCUTENBHON U aOCOTIOTHON BIAXKHOCTU BO3/TyXa.

JleMoHCTpaluu, ONbIThl, KOMIIBIOTEPHBIC MOJICIIHU

1) MexaHn4YecKast MOJICIIb OPOYHOBCKOTO JBHIKCHUS;

2) u3MeHeHne oO0beMa rasa ¢ M3MEHEHUEM JaBJICHUS MPHU MOCTOSHHOM
TEMIIEPATYPE;

3) wu3MeHeHWe oO0beMa Ta3a C HW3MEHEHHEM TeMIlepaTyphl Mpu
MOCTOSSHHOM JIaBJICHUU;

4) wu3MEHEHWE [aBJIEHUs Ta3a C M3MEHEHUEM TEMIEpaTypbl NpHU
IIOCTOSIHHOM O00OBEME;

5) MOJenH KPUCTAIITUYECKUX PEIIETOK;

6) cBOMCTBa HACBIILICHHBIX MapOB;

7) puOOPBI I U3MEPEHHUS BIAXKHOCTH BO3yXa.



OCHOBHBIE TPEBOBAHM A

K PE3YJIbTATAM VUYEBHOU JEATEJIBHOCTU YYAILIUXCA

Yyanmecs

VMMEIOT MPEACTABIICHUE:

0 (pu3nUecKOM SBIEHUH: OPOYHOBCKOE IBUKECHUE;

JTABJICHUM CMECHU Ta30B;

CTPOCHUH KUJIKOCTEW U TBEPABIX TE;

3HAIOT U TOHUMAIOT CMBICII:

bU3UYeCKON MOJICNIN: U/ICAJIbHBIN ra3;

(bU3nYECKUX MOHATHM, TPOLIECCOB:

OTHOCHUTEJNIbHAA aTOMHAas M MOJIEKYJSIpHAsT Macca, MOJIIpHas Macca,
KOJIMYECTBO BENICCTBA, JABJIICHUE Tras3a, MaplualibHOE JIABICHUE Ta3a, CPEIHSIs
KWHETUYECKAsd DHEPrusi MOCTYMATEIbHOTO JBUKEHUS MOJIEKYN Ta3a, CPEIHss
KBaJIpaTUYHAsI CKOPOCTh MOCTYNATEIbHOTO ABMKEHHS MOJIEKYJ ras3a, TEIIOBOE
paBHOBecHe, aOCONIIOTHAs TeMmIepaTypa, H30TEPMHUYECKUN, W300apHBIH,
M30XOPHBIA TPOIECCH], HACBHIMICHHBIM W HEHACBHIICHHBINA IMap, aOCONIOTHAS U
OTHOCHUTEIIbHAA BIIAXKHOCTH BO31yXa, TOYKA POCHI,

OCHOBHBIX MTOJIOKECHUN MOJIEKYJISIPHO-KHHETUYECKOU TEOPUH,
bu3uYeCKX 3aKOHOB (YpaBHEHU) U TPAHUI[ UX MPUMEHHUMOCTH: OCHOBHOE
YPaBHEHUE MOJEKYIAPHO-KUHETUUYECKON TEOPUM HICAIBHOTO Ia3a, ypaBHECHUE
COCTOSIHMSA HJACAIIBHOIO Ta3a, 3akoHbl bowisi — Mapuotra, I'eit-JIroccaka,
[Taps;

YMEIOT OOBACHATH (U3WUECKUE SBICHUS, HCXOJd U3 OCHOBHBIX
MOJIOKECHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPUH;

BJIAJICIOT:

AKCNEPUMEHTATIbHBIMU YMEHUSIMU: MIPOBOJIUTH U3MEPEHUS
MaKpoIapaMeTpOB I'a3a, OTHOCUTEILHONU U a0COJIFOTHON BIIAXKHOCTHU BO3/YyXa;

NPaKTUUYECKUMU YMEHHUSIMHU: pelllaTh KauyeCTBEHHbIe, Tpaduyeckue,
pacueTHbIE 3aJla4d Ha OMPEAECICHUE MACChl U pa3MEpPOB MOJICKYJI, KOJIMYECTBA
BCILIECTBA, KOHIEHTpAllUM MOJEKYJd, IUIOTHOCTH, OO0beMa, JaBJICHUS,
TeMIlepaTypbl, aOCOJIIOTHOW TeMIepaTyphl Tra3za, CpeIHEH KBaJpaTUUYHOU
CKOPOCTM M CPEIHEHM KHUHETUYECKOW SHEPrUU IOCTYMATEIbHOTO IBUKCHUS
MOJIEKYyd, aOCOMIOTHOH W  OTHOCHTEIBRHOM  BIAXHOCTH  BO3ayXa C
VCTIOJIb30BAHUEM OCHOBHOTI'O YPAaBHEHUSI MOJICKYJISIPHO-KHHETUUYECKOU TEOPUH
UJICAUTBHOIO Ta3a, YPaBHECHUs COCTOSIHUSI MJICAIBHOIO ras3a, 3aKOHOB bowuis —
Mapuotra, [Ieit-Jltoccaka, Illapns, ¢opmyn s oOmnpeaeraeHus MacChl
MOJIEKYJIbl, KOJIMYECTBA BEIICCTBA, KOHILICHTPALMH, CPEIHEN KBaJAPATUYHOU
CKOPOCTH M CpEIHEH KHUHETUYECKOW SHEPruy IOCTYNATEIbHOTO ABUKECHUS
MOJIEKYJI, OTHOCUTEILHOM BIA)KHOCTU BO3]1yXa.
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Tema 2. OcHoBbI TepMoarHaMUKH (11 yacoB)

TepMoauHaMu4decKasi CUCTEMA.

BuayrpenHss 3Heprus. BHYTpeHHssI SHEPrusl UICAIBHOIO OJHOATOMHOTO
raza. Pabora B repmoarHamuke. Konm4ecTBO TEMIOTHI.

IlepBblli 3aKkOH TepMoaMHaMuKd. IlpuMeHeHue 1epBOro 3akoHa
TEPMOAMHAMUKU K U30IIPOLIECCAM U3MEHEHUS COCTOSIHUS UACAIBHOTO rasa.

HeobOpaTtumocTh TEpMOAUHAMUYECKUX MTPOLECCOB B IPUPO/IE.

TennoBele paBurarenu. I[IpuHUOKMIT HEHCTBUSA TEIUIOBBIX JBUTATEJIEH.
Kosdppuuuent mnonesnoro aeiictBus (KIIJl) TemnoBbix aBurareneil.
DKoyiornyeckre mpoOaeMbl UCTIOJIb30BAHUS TETIOBBIX JBUTATEIICH.

JleMOHCTpanuuu, ONbIThl, KOMITBIOTEPHBIC MOACIIU:

1) B3aMMOCBSI3b HM3MCHCHHMS BHYTPEHHEH OJHEPrUM M COBEPIICHHOU
padoTHhI;

2) MOJIeJIA TEIJIOBBIX JIBUTaTEIICH.

OCHOBHbBIE TPEBOBAHUA

K PE3YJIbTATAM VUEBHOM JEATEJIBHOCTU YUYAIIUXCS

Yyanmecs

VMMEIOT MPEACTABICHUE:

0 HEOOPaTUMOCTU TEPMOJIMHAMUYECKUX MTPOIIECCOB B IPUPO/IE;

TEIUIOBBIX JBUTATENSIX, WX 3HAYEHUU U DKOJOTUUECKUX IpoliemMax
VCIIOJIb30BAaHUS;

3HAIOT U TOHUMAIOT CMBICIIL:

buU3UUeCKUX TOHATHH: TEepMOJMHAMUYECKAsT CHCTEMa, BHYTPEHHSS
AHEprus, padboTra B TEPMOJMHAMUKE, KOJIMYECTBO TEIIIOTHI, KO3(PDUIIUEHT
noje3noro Aericteus (KII/I) TemnoBoro npurarerns;

MEPBOT0 3aKOHA TEPMOJIMHAMUKU;

YMEIOT MPUMEHSTh MEPBbIM 3aKOH TEPMOJMHAMHUKH K H30MpolEeccaM
W3MEHEHUS COCTOSHUS UICATBHOTO rasa;

BIAJICIOT  MPAKTUYECKUMHM  yYMEHUSIMU:  pEIaTh  KAYECTBCHHBIE,
rpaduuecKkre, pacyeTHbIC 3aJa4yd Ha OmpejeieHue paldoThl, KOJIMYECTBA
TEIUIOTBI U W3MEHEHUs BHYTPEHHEW »HHepruu, koddduimeHta Moae3HOTO
nevictBusa (KII/) TennoBeIX ABUTraTeneld ¢ MCMOJIB30BAHUEM IEPBOIO 3aKOHA
TePMOJMHAMHUKH, YpaBHEHUS TEIJIOBOro OanaHca, GopMyn JUisl ONpeAcICHUs
BHYTPEHHEW dHEPrUU UJCATBHOIO OJJHOATOMHOTO T'a3a, KOJIMYECTBA TEIIOTHI B
Pa3IUYHBIX TEIUIOBBIX Mpolieccax, koddduiuenta nouaeznoro aeiictus (K1)
TETJIOBBIX JIBUTATEIICH.
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DIIEKTPOJAMHAMHUKA
Tema 3. Dnekrpocraruka (14 yacon)

DNEKTPUUYECKU 3apsil. 3aKOH COXpPaHEHUS AJIEKTPUUECKOTO 3apsia.

B3anmopeiicTBiue TOYEYHBIX 3apA10B. 3akoH KyrnoHa.

DIEKTPOCTATHYECKOE MoJie. HanpseHHOCTh 3JIEKTPOCTATUYECKOTO MOJIS.
HanpsokeHHOCTh  MMOJIA,  CO3/1aBAEMOI0  TOYEYHbIM  3apsaoM. JluHuum
HANPSOKEHHOCTU  JIEKTPOCTATUUYECKOro moJis. [lpuHuun  cynepno3uuuu
DIIEKTPOCTATUYECKUX IMOJIEH.

Pabora CHJI AIIEKTPOCTATAYECKOTO TTOJI. [Torenuman
DJIEKTPOCTATHYECKOr0  moyisl. [loTeHmmam  3JIeKTPOCTATHYECKOTO  IOJIS
TOYEUYHOrO 3apsaaa. [loTeHnmnan 3JieKTpoCTaTUYECKOro MOJIsl CUCTEMBI TOUEUYHBIX
3apsoB. Pa3HOCTh MOTEHIMANIOB 3JIEKTPOCTATUYECKOro mnojs. Hampsokenue.
CBsi3b MEXIY Pa3sHOCTHIO NMOTEHUIHMAJIOB W HAMPSKECHHOCTBIO OJHOPOIHOTO
DJIEKTPOCTATUYECKOTO TOJIS.

OnekTpoeMkocTb. KoHaeHcaTopbl. DNEKTPOEMKOCTh IUIOCKOTO KOH-
JeHCcaTopa.

DHeprust 3JIeKTPOCTATUYECKOTO MOJIs1 KOHAEHCAaTOopa.

JlemoHCTpanuuu, OnbIThl, KOMIIBFOTEPHBIC MOACIIN:

1) anextpomeTp;

2) B3aMMOJICHCTBUE 3aPSI0B,;

3) aNeKTpOCTaTUYECKOE MOJIe TOUCYHOTO 3aps/a;

4) KOHJICHCATOPHI,

5) 3aBUCHMOCTBL  3JICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT €ro
r€OMETPUUYECKHUX PA3MEPOB U IUJIEKTPUUECCKON MPOHUIIAEMOCTH JUDJICKTPUKA,

6) SHeprus AEKTPOCTATUYECKOIO MO KOHJEHCATOPA.

OCHOBHBIE TPEBOBAHUA

K PE3YJIbTATAM VUEBHOM JEATEJIBHOCTU YUYAIIUXCS

Yyammecs

MMEIOT MPEACTABICHUE:

o (00) (¢usnMueckux MOIENAX: TOYEYHBIM 3apsil, OJHOPOIHOE
AJIEKTPOCTATUYECKOE TOJIE;

YCTPOUCTBE U MPAKTUYECKOM MIPUMEHEHUU KOHJIEHCATOPOB;

3HAIOT U TOHUMAIOT:

CMBICJI buznYecKux MTOHSTHM: BIIEKTPUYECKUN 3apsn,
AJEKTPOCTATUYECKOE  TMOJIe, HANPSHKEHHOCTh, JIMHUM  HANPSHKEHHOCTH
3JIEKTPOCTATUYECKOIO MMOJIsA, MOTEHIHAN, PA3HOCTh MOTEHLINAIOB, HAIIPSYKEHUE,
IUBJIEKTPUYECKas MNPOHUIAEMOCTh BENIECTBA, JJEKTPOEMKOCTh, HHEPIHUS
AJIEKTPOCTATUYECKOTO MOJISI KOHJIEHCATOPa;

CMBICJT (PU3UYECKUX 3aKOHOB (MPUHIIMIIOB): COXPAHEHHU s DJIEKTPUIECKOTO
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3apsaa, Kynona; rpaHunbl UX IPUMEHUMOCTH;

IIPUHIUII CYIIEPIIO3ULINU JJIEKTPOCTATUYECKUX ITOJIEH;

YMEIOT ONUCHIBATH U OOBICHITH (PU3NUECKOE SBJICHUE: B3aUMOJCICTBUE
3apsSKEHHBIX TET;

BJIQJICIOT  MPAKTUYECKMMHM  yYMEHMUSIMU:  pEIaTh  KAYECTBCHHBIE,
rpauueckue, pacueTHbIE 3a7aul Ha ONpPEAEJICHUE CUJI IJIEKTPOCTaTUUECKOTO
B3aUMOJICUCTBUS 3apsI0B, HANPsHKEHHOCTHU 17§ IIOTEHLIMAJIa
AIEKTPOCTATUUECKOTO TOJs,, pabOThl CUJI 3JEKTPOCTATHYECKOIrO MOJisd, Ha
JBUKEHUE Y PABHOBECHUE 3aPSIKEHHBIX YACTHULL B 3JIEKTPOCTATUYECKOM I10JIE, HA
ONpPEACICHUE  DJIEKTPOEMKOCTH  IUIOCKOTO  KOHJIEHCAaTOpa, JHEpPruu
AJIEKTPOCTATUYECKOTO MOJISI C WCIOJIB30BAHMEM 3aKOHOB COXPAHEHMS 3apsAna,
Kynona; nmpuHIMIa cynepno3uiuM 3JIEKTPOCTATUYECKUX IOJIEW, CO3JAaHHBIX
JIBYMsI TOYEUHBIMH 3apsiiamu; (Gopmyia Ui ONpeereHus HanpsHKEHHOCTU U
NOTEHLHANA 3JIEKTPOCTATUYECKOTO MO, PabOThl CUJ 3JIEKTPOCTATUYECKOTO
II0JIS1, QNEKTPOEMKOCTH, YHEPTUH JIEKTPOCTATUUECKOTO MMOJII KOHAEHCATOPA.

Tema 4. ITocTOSHHBIN 3JIEKTPUYECKUM TOK (6 4aCOB)

YcoBus CyIIECTBOBAHUS MMOCTOSHHOTO 3JIEKTPUYECKOTO TOKA.

Croponnue cumibl. OnekTpoaswkyias cuia (3C) ucrouHuka TOKa.
3akon Oma 1 moiHOM »JjekTpuueckor nenu. KoadduimeHnt mome3Horo
nevictBus (KI1[1) ncrounuka Toka.

®poHTanbHas 1abopaTopHas padora:

4. Usmepenue anektpoapwxkymier cuibl  (3JIC) W BHYTpPEHHETO
COMPOTHBIICHUS UCTOYHUKA TOKA.

JIeMOHCTpaINH, OMBITHI, KOMITBIOTEPHBIC MOJICIIHN

1) nelicTBHS SJIEKTPUUECKOIO TOKA;

2) 3aBUCUMOCTh CHJIBI TOKa OT »3JekTpoaBuxyieit cuibsl (3C)
WCTOYHUKA U TIOJTHOTO CONIPOTUBIICHUSI IICTIH;

3) UCTOYHUKH MMOCTOSIHHOTO TOKA.

OCHOBHbBIE TPEBOBAHUA

K PE3YJIbTATAM VUEBHOM JEATEJBHOCTHU YYAIIIUXCS

Yyanmecs

UMEIOT MPEJCTABICHHUE:

00 (0) YCIOBHUSIX CYIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUUYECKOIO TOKA;

MCTOYHUKAX ITOCTOSTHHOI'O 3JIEKTPUYECKOTO TOKA;

CTOPOHHUX CUJIAX;

3HAIOT U IOHUMAIOT CMBICII:

buznyeckux moHATUM: snekTponasuwxkyias cuna (DJC), cuima Toka
KOPOTKOT'O 3aMbIKaHUs, pad0Ta U MOIIHOCTh UCTOYHMKA TOKa, KOA(DPUIIUEHT
nosne3noro aeicraus (KII/1) ncroununka Toka;
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dbu3ngeckoro 3akoHa OMa 11l MOJTHOM I1eTIH;

BJIAJICIOT:

AKCIMIEPUMEHTAIBHBIMU YMEHUSIMHU: H3MEPATHh JJICKTPOABHKYIIYIO CHIY
(BC) u BHyTpEeHHEE COMPOTUBIICHUE HCTOUYHUKA TOKA;

MPaKTUUYECKUMHU YMCHHUSAMH: peliaTh KauyeCTBEHHbIC, Tpaduyeckue,
pacyeTHbBIC 33/]a4¥ Ha OIPEACIICHUE XapaKTEPUCTUK MOITHOW AJICKTPUYECKON
LENU U €€ OTACJIBHBIX YHACTKOB C MCIOJIB30BAaHUEM 3aKOHOB OMa /1JIsl ydacTKa
uenu W nmoimHowm  uenu, Jlxoyms  —  JleHma;  3aKOHOMEPHOCTEWU
MOCJIEIOBATEILHOTO U MapajlieIbHOTO COCIUHEHUS TPOBOJHUKOB; (POPMYJT ISl
omnpeaesieHus pabOThl M MOIIHOCTH JJIEKTPUYECKOTO TOKa, Kod(duimenta
nosne3noro aevctus (KII1JI) ncrounuka toka.

Tema 5. MarauTHoOe 1oje. DneKTpoMarHuTHas HHAYKIuA (15 gacos)

JleiicTBUE MarHUTHOTO MOJIsI Ha MPOBOJHUK C TOKOM. B3aumopeiictBue
MPOBOJAHUKOB C TOKOM. WMHAyKIMsT MarHUTHOTO mnosis. JIMHUM WHAYKIUU
MarHuTHOro mnouss. 3akoH Awmmepa. [lpuHUMN cynepno3uuuu MarHUTHBIX
IIOJIEH.

Cuna Jlopenna. JIBrkeHue 3apsyKEHHBIX YaCTUIl B MATHUTHOM IIOJIE.

MaruuTHbI MOTOK. SIBIIEHME 3IEKTPOMArHUTHOM WHIAyKUUU. lIpaBuio
Jlenua. 3aKOH 371€KTPOMArHUTHON UHIYKIIHMH.

SIBnenue camonHayKuuu. HOyKTUBHOCT®D.

DHEprusit MarHUTHOTO TOJISL KaTYIIKU C TOKOM.

JleMoHCTpanuu, ONbIThl, KOMITBIOTEPHBIE MOJIEIIN

1) onwIT DpcTena;

2) necTBrE MarHUTHOTO TOJISI Ha TPOBOJIHUK C TOKOM. OnbIT AMIiepa;

3) B3auMOJICHCTBUE MPOBOJHUKOB C TOKOM;

4) OTKJIOHEHUE 3JIEKTPOHHOIO MyYKa MAarHUTHBIM TOJIEM;

5) MarHuTHOE MOJIe MPSMOJUHEHHOTO MPOBOJHUKA U KPYTOBOTO BUTKA C
TOKOM;

6) MarHUTHOE TOJIE KATYIIKU C TOKOM;

7) sIBI€HUE JIEKTPOMArHUTHOW UHYKIUH;

8) npasuio Jlenua;

9) 3aBMCUMOCTD 3JIeKTpoaBHXKYyINeH crtbl (D/1C) HHIYKIIMKA OT CKOPOCTH
M3MEHEHHS] MATHUTHOTO MOTOKA;

10) camonHyKLIMS TTPY 3aMBIKAHUU U PA3MbBIKAHUU LIETTH.

11) 3aBucuMocTh 3nekTpoaBuxkyiel cuibl (IC) caMOMHAYKIUUA OT
CKOPOCTH HW3MEHEHHS CHJIBl TOKa B MPOBOAHUKE M OT HMHIYKTUBHOCTH
MIPOBO/IHUKA.
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OCHOBHbBIE TPEBOBAHM A

K PE3YJIbTATAM VUEBHOM JEATEJBHOCTHU YYAIIIUXCS

Yyanmecs

3HAIOT U TOHUMAIOT CMBICII:

bu3UYECKUX MOHATHI: MarHUTHOE MOJ€, WHIYKIMS MarHUTHOTO TOJI,
JVMHUUA WHAYKIUU MArHUTHOTO I0JI1, MATHUTHBIM MOTOK, 3JIEKTPOMAarHUTHAs
UHIyKIUs, 3aekTpoasuxymas cuna (3C) unaykuuu, WHAYKIIMOHHBIA TOK,
anextpoaBmkymas cuna (BAC) camMOMHAYKIMU, UHAYKTUBHOCTbH, JHEpPrus
MarHuTHOTO TMOJIS;

bu3nUecKux 3aKOHOB (TpUHIIUIIOB, MpaBUII): Awmrepa,
AJEKTPOMArHUTHOW WHIYKIHWHU, MIPUHIMIIA CYNEPHO3UIIUN MAarHUTHBIX IMOJIEH,
npasuia Jlenua;

YMEIOT OMUCHIBATh, OOBACHATH (HU3UUECKUE SBIICHUS: BO3HUKHOBEHHUE
MAarHuTHOTO TIOJII M €ro JACHCTBUE Ha JIBUXKYIIMECS 3apsKCHHBIC YaCTHUIIbI
(3MEKTPUYECKUIN TOK), SJEKTPOMArHuTHasE UHAYKIIUS, CAMOUH TYKIIHS;

BJIAJICIOT:

MPaKTHYECKUMHU YMEHUSIMU: rpaduuecku n300paxaTh MarHU THHIC TOJIS;
ONpPENECIATh HANpPaBICHUS WHIAYKIUM MArHAUTHOrO MO, cui AMmepa u
JlopeHnna, UHIYKIIMOHHOTO TOKA;

pemaTth  KauyeCcTBEHHbIE, TpaduyecKkhe, pacueTHbIE 3aJadyd  Ha
ONpeAeICeHNEe WHAYKIIMA MAarHUTHOTO MOJisA, cuiibl AMmnepa, cuibl JlopeHua u
XAPAKTEPUCTUK JIBUKCHUS 3apSHKCHHOW YacTHUIBl B OJHOPOAHOM MAarHUTHOM
I0JI€ MEPIECHAUKYIAPHO JIMHUSAM HMHIAYKUIUU MArHUTHOIO I10JI1, MAarHUTHOT'O
noToka,  anekTpoaswxkymer cuibl (BC) MHAYKIIMK U CaMOWHIYKIIUU,
WHAYKTAUBHOCTH KAaTYIIKW, SHEPIrMM MArHUTHOTO TOJA C HMCHOJIb30BAaHUEM:
3aKOHA AJICKTPOMArHUTHOW WHIAYKIHWU; MIPUHIMIIA CYIEPIO3ULIMA MAarHUTHBIX
nosieit; hbopmys Ui onpeesICHUS MHAYKIIMU MarHUTHOTO T0JIs1, CUJIbI AMIIepa,
cunel JlopeHlla, MarHMTHOrO TOTOKa, »JekTpoaBwxyme cuiasl (3/]C)
CaMOMHAYKIIMH, JHEPTUU MAarHUTHOTO MOJISI.

Tema 6. DnekTpuuecKuil TOK B pa3IuyHbIX cpefax (4 yaca)

DIeKTpUYECKUM TOK B MeTallax. CBepXIpOBOIUMOCTb.

DNEKTPUUYECKUMN TOK B SJIEKTPOITUTAX.

DnekTpuyeckuil Tok B razax. [lnazma.

DNEeKTpUUECKU TOK B MOIympoBogHUKax. COOCTBEHHAs U MpUMECHas
MPOBOJAUMOCTH HOJYITPOBOIHUKOB.

JleMoHCTpanuu, ONbIThl, KOMIIBIOTEPHBIE MOJIEIIHU

1) 3aBUCHMOCTb CONIPOTHUBIICHUS METAIIJIOB OT TEMIIEPATYpPHI;

2) 2MEKTPUYECKUN TOK B JICKTPOJIUTAX; DJIEKTPOJIN3;

3) 2JIEKTpUUECKHI pa3psl B razax;

4) nJIeKTpUYECKHE CBOWCTBA MOJYIPOBOIHUKOB;
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5) MOIyIpPOBOTHUKOBEIC MPHOOPHI.

OCHOBHBIE TPEBOBAHU I

K PE3VJIbTATAM YUYEBHOMI JNEATEJIBHOCTHU YUAIIMXCA

Yuanmecs

MMEIOT IIPEACTABICHUE:

0 bU3UUECKUX  SIBICHUSX: CBEPXITPOBOJIMMOCTb, AJIEKTPOJIN3,
CaMOCTOATEbHBIA U HECAMOCTOSITEIILHBIN Ta30BbIM pa3psij;

Ia3mMe;

MPAKTUYECKOM  MCHOJIb30BAaHMM  JJIEKTpPOJIM3a, TOKAa B  Tras3ax,
MIPOBOJIMMOCTH METAJIJIOB U MOJYITPOBOJHHUKOB;

3HAIOT U IOHUMAIOT:

MPUPOY DJIEKTPUYECKOTO0 TOKAa B METAUIAX, JAJECKTPOJUTAX, ra3ax H
MOJYITPOBOAHUKAX;

CMBICTT (DU3UYECKUX MOHATUM: COOCTBEHHAsI M IIPUMECHAs IPOBOJIUMOCTD
MOJIYIIPOBOHUKOB;

BJIQJICIOT MPAKTUYECKUMHU YMEHUSIMH: PEIIaTh KAYECTBEHHBIE 3a/1a4M Ha
MIPOBOAUMOCTH PA3JINYHBIX CPE.



