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1. HosicHuTeILHAS 3anHCKA.

Paboyas mnporpamma no (Qusuke a9 8 Kkjacca COCTABIEHA B COOTBCICTBHE  CO
CHENYHOUMM HOPMATHBHO-IPABOBRIM 00ECIIEUEHHEM:
1. QemepanbHeIM — FOCYLAPCTREHHBIM  CTAHJAPIOM  OCHOBHOIO  OBIIEIO ODpA3OBAHKS,
YTBEPIAEHHEIM NpKKazoMm Munuctepersa obpazopanus PO ot 06.10.2009, No373.
2. Ilpumepnoi#t mporpaMmbl 0CHOBHOTO 01ero obpazoBanus Mo Gusnke. 7-9 knaceny (B. A.
Opnos, O. ®. Kabapuuu, B. A" Koposnu, A. 10. [errun, H. C. [Typrunera, B. E. dpaxun, M.,
«IIpoceeutenne». 2013 r.) B aBTOPCKOH NpOrpaMMbl OCHOBHOTO OOILErO 00pazoBanus 110
(uzuxe s 7-9 kaaccos: E.M.Tytuuk. A.B.ITepbimxun Gusuka. 7-9 kiacenl, (IIporpammer s
obuieodpasopaTenbHbIX yupenaenuii. Ouzuxa, Actposomus. 7 — 11 wi /eocr. B.A.Koponuu,
B.A.Opnos. — M.: JIpoa, 2014.);
3. OcHoBHOi 06pa3oBaTeNbHON MPOIPaMMOil 0CHOBHOIO 0BIIEI0 oOpazosanus MKOY «bara-
Tyrryncxas COLLLy» wa 2022-2023 yueOGHbIH TOJL
4. Yuebnpm nnanoM MKOY «Bara-Tyrryuckas COLL» na 2022-2023 yueOHbIH rog.
5. Ilpuxaszom Munncrepersa obpazopanust PD «0O6 yisepiaenun Qeaepanhiblx Hepedneit
Y4eOHMKOB, PEKOMEHIOBAHHLIX (JONMYLIEHHKIX K HCIOTL30BAHMIO B 0OPA30BATENLHOM
npouecce) B 00me00pa3oraTeaBILIN  YUPEKIACHMSIX,  HMEIOMMX TOCYAapPCTBEHHYIO
akkpeauTanuio Ha 2022-2023 yueGHbIi rogy.
6. «llomoxkenneM o CTpyKrype, HOPsKe paspalorku W yTBEpIKIeHHS pPabOUMX [poIpaMm
yu4eOHBIX KYpCOB, NPEAMETOB, AHCUMIIMH (Mozyneil) MKOY «bara-Tyrtyncxas COIly»,
peanu3yomux 0dpazoBatenbubIe NPOIPAMMEL OOIIEID 0OPA30RAHHS.
Padouas mporpamma opieHTHPOBaHA HA YUCOHHKH

I. Vuebuuk «Duznka. § wmacey. Hepuimkun A.B. Yuefuuk s obmeodpasosaienbnx
yUpeKAeHHH. 4-¢ uznanue - M.: Ipoda, 2020.

2. CBopHuk 3amau no (usnke 7-9xi. A.B. Hepuinkny; cocr. H.B.Gunonorny.-M.: ACT:
Acrpens; Bnamumup BKT, 2011

3. Meronuueckoe Tocobue  ams yautens: @usuka. 7-9 knaccel.  TemarHucckoe
mankpoBanue A.B.1lepeiuxin. —M.: [Tpocsemenue.

Cornacro y4yebHOMY MIIAHY LIKOTBI, KANEHAAPHBIM YueGHbIM rpaduxom na 2022 - 2023
yuebHbli roa no gusuie B § wiacce 01BoAUTCH — 68 yacos (2 yaca B HEZCI0), S KOHTPONBHBIX
pabotel, 9 nabopaTopHbIX pador.

Cpox peanuszauuu paboued nporpammer | rom.

Llemn u 3apaqu:

Vzyuenue (U3MKK B OCHOBHOM LIKOTE HATIPABICHO HA JOCTHKEHUE CNEAYIOIUX LelieH:

OCBOEHME 3HAHHH O MEXAUWYECKHX, TCINIOBRIX, JIEKIPOMAITIHTHRIX U KBAHTOBLIX
ABJICHUAX, BENMUMHAX, XAPAKTCPU3YIOIMX STH SRBICHHUS!, 3aKOHAX, KOTOPBIM OMM IIOAUHHSIO (¢S,
O MCTO/laX HAYHMHOIO MO3HAHKS NPHPOIb! U GOPMUPOBANKE Ha ITOH OCHOBE TIPSACIARIEHUH O
(pu3nueckolt kapTuHe Mupa;

OBJIAACHHE YMEHHMSIMH [IPOBOLMTL HAOMIOACHMS TIPUPOAHBIX SIBICHUN, OMHCBIEATH 1
0600wmarh pesynbraThl HAOMIOAEHHH, HCOONL30BATL MPOCTHIC H3MEPHTENBHEE IPUOOPLI s
M3YUCHUST (DU3HYECKUX SBICHMI; NPENCTABIATh Pe3yIbTalbl HABMIONEHMH HIH H3MEPEHUH ¢
TIOMOIIBK TablKL, TIpadUKOB M BBUBISITL Ha 9TOH OCHOBE OIMITMPHYECKHE 3aBHCHMOCTH;
NPUMEHSTD [OJYUEHHBIE 3HAHUSL U OODLICHEHHS Pa3HOOOPAasHBIX [PHUPONHLIX SBIACHUH ©
HPOUECCOB.  MPHUHIMHIIOB  JACHCTBHS BAKHEHLIMX TEXHMUECKHMX YCTpoiCIB, [UIT pelueits
(pusuyeckux 3anau;

s

PA3BHTHE [TO3HABATENTBHRIX HHTEPECOB, HHTEIUICKTYalbHBIX H TBOPUECKHX
criocobHoCTEH B IIponecce pPeHICHH S HHTCIICKTYalbHbIX HpOGHEM, (IL'_!I’I‘.SH‘-ICCKHX anay u
BBINOTHEHHUA  BKCIEPHUMEHTAIBHLIX HCCIEORANNHH,  crocobHoCcTH K CAMOCTOSATEITLHOM Y



g .

JIMYHOCTHBIE PE3YJIBTATHI

HﬂﬂlpuOIllllQECKOB gocnumanue:

—MpOSBICHAE HHTEPECa K HCTOPHH U COBPEMEHHOMY COCTOSHHIO pOCCHICKOH
(hu3M9ecKOH HAYKH,
—IeHHOCTHOE OTHOIIEHHE K JOCTHIKEHUSAM POCCHHCKUX YIEHBIX-DH3UKOB.

I'pancoanckoe i Oyx08HO-HPAGCINEEHHOE 6OCRUMARIE:

—TOTOBHOCTE K aKTHBHOMY YYaCTHIO B O6CY)I{,ZLGHHH 00IIecTBEHHO- 3HAUUMEBIX H
THYCCKHX HpOGHE‘—M, CBA3AHHBIX C ITPAKTHYCCKHMM IPHMEHEHHEM I[OCTI/I)KCHHﬁ (I)H3I/IKI/I;
—O0CO3HaHHE BAXKHOCTH MOPaIbHO-3THHECKHX [IPUHITHIIOB B JIesTeIIEHOCTH }"-IéHOl"O.

Ienemuyeckoe éocnumanue:

—BOCIIPHSATHE JCTETHUYECKHX KauecTB (PH3MUECKOM HayKH: e€ rapMOHUYHOTO IIOCTPOCHH,
CTPOrOCTH, TOYHOCTH, JIAKOHMYHOCTH.

Hennocmu HayuHoz2o0 ROZHAHUA:

—0CO3HAHHUE IEHHOCTH (PU3HYECKOM HayKH KaK MOIIHOTO HMHCTPYMEHTA ITO3HAHUI MDA,
OCHOBBI PA3BUTHS TEXHOIOTHI, BaXKHEHIIEH COCTABIISIOMEH KYyJIBTYPhI;

—pa3BUTHE HAYYHOMH MOG03HATEIFHOCTH, HHTEPECA K MCCIIE[0BATENLCKOH IEATCIBHOCTH.

Dopmuposanue Kyabntypsl 300p06bA U IMOUUOHWIBHO20 ONAZONONY UL

—0CO3HAHME EHHOCTH De30macHoro 0bpasa JKH3HMU B COBPEMEHHOM TEXHOJIOIHHECKOM
MUpE, BAKHOCTH IIPaBHII OE30IIaCHOrO NOBEACHHS Ha TPAHCIIOPTE, Ha NOPOTaX, C
3NEKTPUYECKUM U TEILIOBBIM 000PY/I0BAHUEM B IOMAITHUX YCTIOBHAX;
—¢OpMUPOBAHHOCTH HABLIKA peQIIEKCHH, IPH3HAHUE CBOETO TIpaBa Ha OmHOKY U TAKOTO
JKE IpaBa y Jpyroro 4ejaoBexa.

Tpyoosoe sochumanue:
—aKTHBHOE y4acTHeE B PElleHHH TPAaKTHUECKHUX 3a/1a4 (B paMKaxX CEMbH, HIKOIIBL, FOPOAA,
Kpast) TEXHOJIOTHUECKOH ¥ COLMAIRHOHM HATIPABIEHHOCTH, TpeOYIOLIMX B TOM YHCIIE H
(pU3UUSCKUX 3HAHMI;
—HHTEpEC K MPAKTHYECKOMY H3yUCHUIO IPO(eccuil, CBA3AHHBIX C PU3HKOH.

JKoa0zuyecKkoe 6ocnumanie:

—OpHUEHTANMS HA TpUMeHeH e QHU3MIECKHX 3HaHUH JUIS PELICHHKSA 33134 B oGnacTh
OKpYJKarouiel cpejibl, IIIaHMpPOBAHUsI TOCTYIIKOB U OLCHKH HX BO3MOXHEIX MIOCTIEICTBUH
JUTs OKpY KaIoLIeH Cpeibl;

—0CO3HAHKE TT00ATBHOIO XapaKTepa IKOJIOTHYECKUX TPoO/IeM | MyTeH UX PEIICHH.

Adanmayus 06yHaion[e20ca K UsMEHAIOUUMCS YCA0CUAM COUHATbHOI i nPUPOONOTE cpeobl:

—10TpebHOCTh BO B3aUMOAEHCTBUM [PH BEITIONHEHNAH HCCIICIOBAHNH H IIPOSKTOB
(pu314ECKON HATPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX,
—[IOBRBIIIEHHE YPOBHSI CBOEH KOMITETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTE;
—noTpe6HOCTE B (JOPMHUPOBAHUH HOBRIX 3HAHUI, B TOM YHCIC pOPMYIHPOBATE HICH,
[TOHSATHSA, TUITOTE3EI O PH3UUESCKUX 00BEKTaX U ABICHUAX;

—oco3HaHHe JeQUUUTOB COGCTBEHHBIX 3HAHUI 1 KOMIETEHTHOCTEH B 0071aCTH (hH3UKH;
—IUIAHUPOBAHME CBOCTO PA3BUTHS B IPHOOPETEHHH HOBBIX (PHIHUESCKUX 3HAHHUI;
—CTpeMyICHHE AHAJIM3MPOBATE U BBIIBISITH B3aUMOCBS3H IPUPOJIbI, O0IIECTBA U
IKOHOMHKH, B TOM 4HCJIE C UCIIOIB30BAHUEM (I)PI31/IT-I€CKHX 3HaHHﬁ;

—OIleHKa CBOMX NEHCTBUM C YUETOM BITUSHUS HA OKPY/KAIOLIYIO CPey, BO3MOKHBIX
rI00aNbHEIX MTOCIEICTBHIN.

METAIIPEAMETHBIE PE3YJIbTATDI

VHueepcanvHble N03HABAMeNbiible 0elcngus




—OLIEHWBATH KAYECTBO CBOETO BKJIaja B 00K IPOAYKT 110 KPHTEPHSIM, CAMOCTOATEIIBHO
c(hOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHS.

YHusepcanvivle pe2yisimueHble 0eucingusl

C(IJWOOPZ(IH u3auusa:

—BBISIBILSITH MPOGIEMEI B )KM3HEHHBIX U yUeOHBIX CUTYANHAX, TPeOYIOMMX ISl PEIICHAS
E3uuecKux 3HaAHUH; , ‘
—OPUEHTHPOBATBCS B PA3IUYHBIX [10X0/1aX IPHHATHA PEICHUA (MHIUBUH/yAITEHOS,
MPUHATUE PELIEHUS! B IPYIINIE, IPHHSTHE PELICHAN IPYITIOi);

—CAMOCTOSTENIFHO COCTABIIATE ATTOPHTM pelleHHs] GU3MIECKOH 3a/1aui WK IUIAHA
MCCIICIOBAHMS C YU4ETOM MMEIOIIMXCsL PECYPCOB B COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh IpeyiaraeMble BapHaHThbl PEIIeHUH;

—JieJ1aTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoroumpons (pedhrexcus):

—j1aBaTh 4CKBATHYIO OLIEHKY CHUTYAllMH U Ipeasarars miamn e€ H3MEHEHUs;

—0OBACHATH IPUYMHBI JOCTIDKEeH U (He JOCTHIKEHHUS) PE3YIBTATOB AEATECIBHOCTH, 1aBaTh
OIEHKY PUOOPETEHHOMY OIIBITY,

— BHOCHTb KOPPEKTHBEI B IATEJILHOCTE (B TOM YHCIIE B X0 BLIIONHEHMs (PU3HIECKOTO
FICCIIEOBAH U MJIM IPOEKTa) HA OCHOBE HOBBIX 00CTOATENBCTB, H3MEHHBIINXCS CHTYALUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIIHUX TPYAHOCTEH;

—OIIEHUBAThL COOTBETCTBUE PE3YIbTaTa LENH | YCIOBHIM.

OMOUUOHALbHBLEL HHMELTEKIN:

—-CTABUTH cebsl Ha MECTO JPYroro 4eI0BeKa B XO/€ CIOpa MK AUCKYCCHH Ha HAyIHYIO
TEMY, MOHUMATH MOTUBEL, HAMEPEHHs H JIOTHKY IPYyTroTo.

Hpunamue cedn u opyzux:

—[IpU3HABATh CBOE 1IPaBO Ha OmMOKY IIPH PEllCHHH QU3MUECKIX 3a/lay UIIH B
YTBEP/KICHUSX Ha HAy4YHbIE TEMBI M TAKOE 7K€ IIPABO JIPYTOTrQ.

NPEJIMETHBIE PE3YJIBTATDI
8 kaace '

[TpeMeTHBIE PE3YIBTATEL H0IDKHEI OTPaKaTh CHOPMUPOBAHHOCTE Y 00yUaOIIHXCs
YMEHMH:

—HCII0JIb30BATE TTOHITHS: Macca M pazMepsl MOJIEKYJI, TEIIOBOC MBH)KEHHE aTOMOB H
MOJIEKYJI, arperaTHLIC COCTOAHHS BELIECTBA, KPUCTAIIHIECKHE B aMOphHBIE Tela,
HACBILEHHBIM U HEHACHIIIEHHBIH Map, BIaXKHOCTh BO3/1yXa; TEMIIEpaTypa, BHYTPSHHIA
SHEpPrHsl, TEIUIOBOH JBHTATENb; 3eMeHTapHbIH JIEKTPHIECKU 3apsiy, dIEeKTPUIECKOS
1071€, IPOBOJHUKH U JHIIICKTPUKH, TTOCTOSHHBIN 3JIEKTPUIECKUHN TOK, MArHUTHOE IIOJIE;
—pa3IuuaTh ABIeHES (TEIIOBOE PaCUIMpPeHHe/CKaTHE, TEIUIONepe/iada, TeIIOBOR
paBHOBECHE, CMAYMBAHUE, KATMJUIAPHEIE ABICHHS, HCIIADEHHS, KOH/ICH ALK, IITIaBICHHE,
KpHCTaU3alus (OTBepACBaHIE), KUTIEHUE, TeIlonepeaada (TEIONPOBOIHOCTS,
KOHBEKITHS, H3/Ty4eHHE); SICKTPU3ALMS Te, B3aHMOIEHCTBHE 3apsIoB, AeiCTBUSI
3MEKTPHUECKOTO TOKA, KOPOTKOE 3aMBIKaHIE, B3aHMO/IEHCTBHE MarHUTOB, (SHCTBHC
MarHHTHOTO 1107 HA TIPOBOIHKMK ¢ TOKOM) [10 OIMCAHUIO HX XapaKTepPHEIX CBOMCTB U HA
OCHOBE OIILITOB, IEMOHCTPHPYIOLIUX JaHHOE (DH3UYECKOE ABIECHHUE;

—PACIIO3HABATD IIPOSBIEHNUE H3YyIEHHBIX (U3MUECKHX SBICHMA B OKPYKAFOIIEM MHPE, B TOM
umcse (PU3MYECKUE SBICHUS B IPHU- POJIe: MOBEPXHOCTHOE HATHKEHHE ¥ KATTMIULAPHBIE
SABJICHUS B IPHPOJIE, KPUCTAIUIBI B IpHposie, nanydenue Coltlia, 3aMep3aHue BOJI0EMOB,
MOpckue Gpu3bl, 00pasoBaHue POCkL, TyMana, HHes, CHEra; SJIEKTPUICCKUE ABJICHUA B

:)\D



[IPEIOKEHHOMY MIAHY, QUKCHPOBATE PE3YINBTATRL TONyHEHHOH 3aBICHMOCTH B BHIC
Taf UL ¥ TpaUKOB, ACHATh BRIBOB! MO pe3ynbTATaM HCCE/0BANHMI,

~—TIPOBOAUTE KOCBEHHBIC WIMEPEHHST (PUBHTCCKHX BeIIHAN (yaenbuas TeriotMKoCTh
BELIECTBA, CONPOTHRIEHHE NPOBOLHUKA, pafoTa W MOLOCTD AN TPUUECKOTO T oKa):
[JIAHHPOBATH H3MEPEHHL. COOUPATD IKCTICPUMEN HILIYIO YCTaHOBKY, CHCIys!
MpeUI0KEHHON HHCTPYKIHH, 3 BLIUMCIATL 3HAUCHHE BEJIHTHHDBL

—co0onath npasuna TEXHHKH GesonacHocTH npu padore ¢ 1adopPaTOPHEIM
obopynoBaHKHEM;

—XapaKTepu30BaTh npummmh HeHCTBYS H3YUEHIILIX npudOpOB U TEXHUHCCKHX YCIPOHCTB ¢
Onopo# Ha UX OMUCAHMS (B TOM UHCIIE: CHC1EMA O10TUICIHI JIOMOB, THIPOMETP, 1dponast
TypOHHa, aMIEPMETP, BOALTMETD, CUBTUHK MEK I PUHECKOH JUCPTHH, HIEKTPOOCEE I UTRIBHLIE
npruGOpbl, HArpeBaTEIbHBIE JTICK rporpubopbl (mpuMepsI), AEKTPHICCKAC IPEIOXPAHUTEITH
HIEKIPOMATHHT, 2ICKTPOABHIATEE OCT QSIHIOTO TOKA). HCIIOJIL3Ys! 3HaAHH O cnoficTnax
(QU3HUCCKHEX QRIEHHI 1 HEOOXOIHMbIE (HIMUCCKHC JAKOHOMEPHOCTH,

—pacro3HaBaTh MPOCThIC TexIHUecKne YeTpoHTTBa i H3MEPHTENILHBIC rpruOOpBI [0 CXCMaM
J CXEeMATHUHBLIM PUCYHKAM (KMAKOCTHBIH TEPMOMELD, [EPMOC, ICUXPOMETD, THIPOMELP,
JIBHIATENS BHYTPESHHETO Cropanus, 3Jek rpoCKOIl, peocTat); COCTABIITL CXEMEL
INEKTPUUECKUX LEMeH ¢ MOCIENORATENBHBIM | TAPAIIENLHBIM coeIMHEHHEM DNeMEHTOR,
pazjinyas yC/IOBHBIC oBo3HAUCHHS HIEMEHTOB MNICKTPHHECKHA uere,

—[PUBOJHTD IPUMEPLY/HAX O TH MHGOPMAIIHIO O ITPUMEPAX MPaKTH UECKOI'0
HCIOb30BAHNS QH3HUCCKUN 3HAHMH B HOBCEHERHON WiH3HK JUIs oDecTeuenits
GezomacHocTH Mpu obpamieHin ¢ ipubopamu u TEXHUICCKHMH yCTPOHCTBAMH,
CONXpPaHEHHS 30POBLS H coB 0 IeH sl HOPM IKOJIOTHYECKOro MOBEACHIS B QKpYsKaomeH
cpere,

—OQCYIIECTBIATE TOUCK vHQOPMAHH (PU3HHECKOTO COMEPICAHMS B CCTH WuiepHer, na
OCHOBE HMEIOLIMXCSl 3HANMI 1 I1YT EM CpABHEHHS JIOTOJIHHICHILHEIX HCTOUHUKOB BRIJIETSTH
uH(QOPMALIHIO, KOTOpas ABIACTCS JIPOTHROPEUHBOH HJTH MOIKET GLITh HELOCTOBEPHOM;

—JCTIONB30BATH MPH BhIIOIHCHHN yueBHbIX 3alaHHH HAYMHO-TIONYJIIPHY IO JIATEparypy
(H3MUECKOr0 CONCPIKANHAL CTIPABOUHBIE MATEPHATIBI, PECYPChI cety Mureprer: Blanetb
[pUEMaME KOHCTIEKTHPOBAHHA TERE 1a, npeodpascranns HEOPMALHH U3 OJIHOH 3HAKOBOH
CUCTEMBI B APYTYIO; :

—_¢037aBaTh COOCTBEHHBIC ITHCHMCHHEIC 1 Kpalkie yCTHRIC coobeHns, 0000uIast
HHGOPMAIIUIO M3 HECKOIBKAX MCLOUHHMKOB QU3HUECKOTO CONEPIRAHHS, B TOM qucne
nyBAHYHO MPeICTARIATD pe3yNbLTATEL MPOSKTHOM HIH HCCENORATENLCKOH NEATE/IBHOCTH,
MpH 2T0M IPamMoTHO WCTTOH30BATE H3YUEHNbIH HonsTAltnb annapar kypea (hu3iKH,
CONPOBOYKIATE BHICTYILICHHE [PE3CHTALHCH;

~—{IpH BbIIOIHEHIH yueOUBIX MPOEKIOB 1 pceie/oBaHi QU3HYeCKUX IPOLECCOB
pacnpenensTh 0BS3aHBEOCTY B TPYITE B COOTBETCTBIN € [HOCTARIEHHBIMHU 3a/{a4aMil, CNeIuTh
24 BLITOMHEHUCM MaHa TeHCIBIH 1 KOPPEKTHPOBATH €T0, AEKBATHO OLCH HBATD
cOGCTREHHBIN BKNAL B JEATCIHHOCTR IPYTITHL, BRICTPAHBATD KOMMYHHKATHBHOC
RIAMMO/IEACTBHE, TPOSBIISi [OTOBHOCTD PASpEIath KOHIUKTHL

3. Coaepsxanue yuedHoro npeamMera

1). TernoBbie sIBJICHHS
Tengnopoe jAswKenue. Tepyorteip. Cpsizp TeMIIEpPaTyphl CO CKOPOCTHIO ABIDKEHHS €10
MOJICKY L. BHYTPEHHSIsS SHEPTTsL.
Jlpa crioco0a W3MEHCHHS BHYTPEHHEH JHEPIU: paboTa ¥ TeIIonepeaia. Buast
Teruionepesiayu.
KonHuecTBo TeraoTeL. Y aeibHas TenioeMKocih RELIECTBA. Yoerpnas menioma
ceopanis Monned.
3aKOH COXPAHEHHSI FHEPIHH B MEXAHAHCCKUX 1 TEIIOBHIX TTPOIECCaX.
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6. MaMepernivie HAIPHKEHUS Ha PasJIMIHbIX y4acTKaxX IIEKTPUYECKOH IIETIH.

7. PerynupoBaHue CHIILI TOKA PEOCTaTOM.

8. Vcenei0Banye 3aBUCHMOCTH CHIIBI TOKA B IPOBOJIHHMKE OT HAIPKCHHS Ha €TI0 KOMLAaX
[IPY TOCTOAHHOM COIIPOTHUBIIEHHH. VI3MepeHHe CONPOTURICHHUS TPOBOAHHUKA.

9. Usmepenue pabOTHI ¥ MOLIHOCTH 3IEKTPAUSCKOro TOKa.
JJIEKTPOMATHUTHBIE ABJICHHS.

MarHuTHOE ToMe TOKA., Diekmpomazuumel u ux npumerenie. I10CTOAHHBIC
MaruuTsl. Maznumnoe none 3emnu. JleicTBHe MAHATHOTO IO/ HA TIPOBOJTHUK C
TOKOM. Dnexmpodeueaimens. Junamux u MUKPODOH.

JleMoHCHpPaL.

Omnsit Apcrena. [lpuaLmn AeHeTBHA MUKPO(hOHA B TPOMKOTOBOPHTELS.
Jlabopamopnwle paboibl.

10. C6opxa 3MeKTpOMArH|Ta ¥ UCIIBITAHKE CTO nercTBHS.

11. M3yuenue MeKTPHYECKOTO ABUTaTe/Id IIOCTOAHHOrO TOKA (na MOJEIH).

5). CeroBble ABJICHH.

Vcrounuku ceeta. [IpsamonuHedinoe pacpocTpaHeHHE CBETA.

Otpaxenue cBeTa. 3aKoH oTpaykeHus. [110CKoe 3epKao. [TpenoMiIeHHE CBETA.

Tumza. DokycHoe paccTosnue muH3EL [locTpoenne u300pakeHnH, JaBaCMBIX TOHKOH
uH30M. OITHUeCKAs Ciia JHH3BL. a3 KaK onTHdeckas cucrema. OnTHIecKue
npuOOpEL.
Hemoncmpayuu.

JcTounuKH cBeTa. [IpaMonuHeitHoe pacpocTpaenue CeTa. 3aKOH OTPaXEHH CBETa.
M306pajkeHue B [IIOCKOM 3epKaie. [IpelloMIeHHE CBETa. Xoz mydeit B coOuparomen u
pacceuBaronieil nunsax. Hlomyuenue M306pasKeHni ¢ IOMOIIBIO JIMH3. [IpHHIHI
JefcTBUS IPOEKIMOHHOTO annapara. Mozens riasa.

Jlabopainopuwie pabonibt.

12. Mecerenopanue 3aBHCHMOCTH yITla OTpaKeHusl 0T yTila aZenus CBETa.

13. McenemoBaHue 3aBUCHMOCTH YIiIa IPEIOMIICHUS OT yIia NajeHNs CBETa.

14. U3amepenne GOKyCHOTO PacCTOIHHA cobuparoieit miu3pl. [lomyuenue H300paKEHHH.
Hrorosoe moBToOpeHHE.

4. TemaTu4ecKkoe MIaHupoBaHue Nno pusuke B § Kiaacce

No n/m JlabGopaTopHbIe
Beero KonrpomnbHEle paboTh paboThl
HanmernoBaHnue pasjenia, TEMbI
4acoB (KOTTMYECTBO YacoB) (KOMHUYECTBO
JacoB)
Le
Tennosbie sSBIEHHUS 25 2 3
2 .
- DeKTpHUSCKUe SRICHUS 29 2 5
3.
DNeKTPOMArHUTHEIC SIBICHHS 5 1 -
_i' ~
CpeToBbIe ABICHUS 9 1 if
VToro: 68 6 9




Jlykaiuxa.
15/15 ArperarHsie cOCTOAHUA. [InarneHue u 1 Hnnroctpanus § 12 — 14, KoHcnexr,
OTBEPAEBAHHE KPHCTAIIMYECKHX TEN. rpafuka naaBaeHUs BOIPOCHI, 38/ TAHHS
[pathuk NiaBneHNs W OTBEPACBAHMA. H KpHCTaNIH3alH yueOHHKA.
HA [I0CKE, MOJETh
KPUCTATHYECKO
PELIETKH.

16/16 VY nensHas TEMioTa MiaBaeHuA. 1 C6HopHuK 3ama4 § 15, KOHCIIEKT,
Jlykamwuka, TeCTHl. BOTIPOCHI U 3a1aHHA

yueQHHKA.

17/17 Pewenne 3anau no temam § 12 — 15. 1 CHopHHK 3ama4 §12 —15,
Jlykammuka KOHCIIEKTHI, 3a1a4u

w3 Jlykamuxa.
18/18 11 | Ucnapenue. [Tornouenue sHeprun npu 1 TepmomeTp, § 16, 17 Bompocsl,
YelB. MCTIAPEHHH JKUIKOCTH M BRITEJISHHH && npu CnUpTOBKA, konba ¢ 3anaHusa ydeOHUKa.
KOHJEHCALMH. BOJIOH.
19/19 Kunenne. Y nenbHas Tennora 1 Habniogenue §18, 20, KOHCTIEKTHI,
napoolpazuBaHusl U KOHAEHCALHH. MPOLIECCOB KMMEHUs | BOIPOCH! yyeOHHKa.
H KOHASHCAalnH.

20/20 Peluenue 3anad no temam § 16 — 18, 20, 1 Hnnroctpanua Koncnexrsl.
rpahryecKix 3anauu u3
3aBUCUMOCTEH Ha Jlykamuka,

Jlocke, COOpPHHK
3anay Jlykaluxa.
21/21 Biia/kHOC b BO3AYXA W Crocodbl €& 1 JaboparopHsle § 19, KoHCTIEKT,
H3MEPEHHS. HabOopEI: TEPMOMETP, | BOMPOCH ydedHUKa.
J\p. Ne 3 «H3smepenue eaazncrnocmu MOKpast TPAMNKa, 3ana4n U3
6030yX ey NCUXPOMETP. Jlyxawmxa.
Tabnuua, TeTpaiu
ans m\p.
22/22 | Pabota raza u napa npu paciiMpeHui. 1 1) Mogens § 21 — 22, XOHCIIEKT,
JlBuraicilb BHYTPEHHErO CropaHus. JBUIETES BOIPOCH! yyeOHUKa.
BHYTPEHHEr0
CropaHus,
2) Tabnuua
«JlBuraTenb
BHYTPEHHEID
CropaHus.

23/23 [Maposas Typouna. KITJT, 1 Tabnuua naposoif § 23, 24, KOHCIIEKT,
TYPOHHBIL. BONIPOCH! yuedHMKa,

24/24 Pewenne 3anau no teme: «kizameHenue 1 CBopHuk 3anau 3anauu U3

ArperaTHhIX COCTOSHWI BELIECTRAY. Jlykamuka, onopuele | Jlykaiaxa.
KOHCIIEKTHI.
25/25 Kourpoabuasn padora Ne2 1 Tenpanu nnsa § 12 -22, nosrop
«M3meHeHHEe arperaTHbIX COCTOSIHUITY, KoHTp./pad., KOHCIIEKTOB.
K/p MO BapHAHTaM.
DJIIEKTPHYECKHE ABJIEHHA (29 u)
26 /1. Dnekrpusauns. Baanmonelicteue 1 CrexnsanHan | § 25, KOHCMHEKT,
3apsikeHHbIX Ten. JIBa poaa 3apaaos. nanoyka, BONPOCH yueOHUKA.
KYCOUMKH
Oymaru,
LIEPCTSIHON
TOCKYT.
27 /2 Dnextpockon. [IpoBOAHUKH H 1 DnekTp. § 26, KOHCTIEKT,
NHANEKTPHEM, nocobue BOTIPOCHI yueOHUKa.
s 8
Knacca:
INEKTPOMET
pu
IEKTPOCKO
1, Habop




3anad
Jlykamuka.

39/14

3aBHCHMOCTE CHJILI TOKA OT HATIPAKSHHA,
3axoH Oma A7 ydacTia LerH,

HaGopel no
ANEKTPHYEC
TBY,
CGopHHK
3a1a4
Jlykamuxa.

§ 42 — 44, KOHCIEKT,
BOIPOCH! y4eOHHKA.

40/15

Pacuer conpoTHBIEHHA NPOBOLHHKOB.
YaensHoe conpoTHBIEHHE.

HaGopsr mmo
EKTPHHEC
TBy’
COopHHK
3ana4
Jlykamuxa.

§ 45 — 46, KOHCIIEKT,
BOMNpOCEH yueGHHKA.

41/16

Peoctatsl.
Mp. N 6: «Pezpnuposanue cuiibl HOKQ
PEOCHIAHIOM).

HaGopsl 1o
JNEKTPHUEC
TBY,
Terpanu
s mp.,
nadopaTopH
bie Habopkl,
CHopHHK
3anay
Jlykammxa.

§ 45—47, n/p Neb,
KOHCTIEKT, BONPOCHI
yueOHHKa.

42/17

Pewenue 3anay no temam § 42 — 46.

CHopHHK
3anaq
Jlykaluka.

Koncnekrsl, 31241
u3 Jlykainka.

43/18

M\p. Ne 7: «Onpedenenue conpomuenenis
npm;’odmum npu nomoniu amnepmenipa u
BOLIIMEMPAN.

Tetpau
i m\p.,
naGopaTopH
ble HabopEl,
CBopHuk
3aa4
Jlykauxa.

§ 42 —47, nfp Ne7.

Pewenue 3anau no temam § 40 —47.

CoopHUK
3anay
Jlykamuka.

[MoarotoBka K k/p,
KOHCMEKTHI,

Koutponsnas padora Ne 3:
«InekTp. Tok, 3akon Oman

Terpanu
and K\p.,
CBopHHK
3amay
Jlykaluuxa.

46/21

[MocnenoBateibHOE CoeliMHEHHE
NPOROAHHKOB.
[lapannensHoe coeNMHEHHUE MPOBOAHHKOB.

Haboper no
ANEKTPHYIEC
TBY, JNEKTP.
noc. s 8
Ki1acca.

§ 48,49,
KOHCTIEKT, BOMPOCL!
yaeGHHKA.

47/22

Paboia 3neKk1pHiecKOro TOKA.

Habopsl no
INEKTPHUEC
TBY, EKTP.
noc., aist 8
Kjiacca.

§ 50, 52 , KOHCIIEKT,
BOMPOCH! ydeOHHKA.

48/23

Pemenue 2anau nmo temam § 48 — 50, 52.

HaGopbl no
INMEKTPHYEC
TBY’
ClopHux
3azay
Jlykawuxa.

KoHcnekThl, 3a1a4u
u3 Jlykaumga.

49/24

MoUHOC T 3AEKT PHUESCKOI0 TOKA.

Komnnexr
o
EKTPHUEC
TBY, DJL.

§ 51, KOHCTIEKT,
BOTIPOCE] yHeOHHKA.




.

AyroobpasH

bIH)
HaMarHHIu
BaHHE
AHenesa B
MATHH THOM
noie,
S8 /4. HeflcTBre MATHUTHOrO NOAs Ha ] HalBopur no | § 62,
MPOBOJAHHK € TOKOM, DASKTPOABUIdieb, INEKTPHUEC | KOHCIEKT, BOMPOCH
TBY, yueGHUKA.
CGopHuk
3anay
Jlykawmka.
59 /5. Konrponshas padora No 5: 1 Terpanu §57-62.
«INEKTPOMATHHTHBIC SIBJACHHSAY. ans K\p.,
k/p 1o
BapHaHiaM,
CBapHuK
3anay
Jlykawmka.
CBETOBBIE ABJIEHHA. (9 u)
60 /1. HMerounniu ceera, 1 Komnnext 2. Tloc. § 63, 64,
PacnpocipaHeHue csela. ana § knacca. KOHCIEKT,
WMamocipauny y BOTIPOC
JOCKH. yuelHHKa
61 /2, O1paskeHune ceera, 1 Komnnexr 2n. Toc. § 65,
3akoH OTpAKeHNA CBeTa, ans 8 knacea, KOHCTIEKT,
UnniocTpauny y BOMPOCH
OOCKH. yueOHuKa
62 /3. IMnockoe 3epkaio. 1 Komnneir 2. [oc. § 66, 67,
[penomnenue ceera. ntst 8 kitacca, KOHCMEKT,
Mnniocipauny y BEOMpPOCh
Aocku. [nockoe yuelHuKa
3EpKano. .
63 /4. JTnssl. OnTHUeckan CHia THH3kL, 1 Komnnext D, [oc. § 68,
s 8 knacca. KOHCMEKT,
Hamoctpauun y BOIPOCH]
nockn, HaGop nuns, yueGHHKa
64 /5. WMiobpamema, nagaeMble NMH30H, 1 Komnnexr 3. [Toc. § 69, 70,
["nas u 3penue. nag § knacca. KOHCOEKT,
Hnnioctpaumy y BONPOChL
LIOCKH. yueGHuKa
65 /6. M\p. Ne 9: «llonyuenue uzodpancents 1 Tetpain aas a\p., § 68, 69.
npu ROMOILI AUHIOI CohopHuk 3anay JI/p Ne9,
Jlykawmxa.
66 /7. Pewenne 3anau no § 66 —70. 1 CtopHuk 3anay Mosiopen
Jlyxawuia. ue
KOHCIEKT
. OB,
67 /8. KoutponsHas paGora Ne5: «CeetoBbie 1 Terpann nas k/p, § 63 - 70.
SIBAEHUS, TECTBI [0 BAP-M.
68 /9. AHanuz KoH1ponLHOH paborsl, 1 [MosTopenue §1-70.
Ob630pHOE NoBTOPEHKE Kypca Matepuana. 3anauu w3
(pu3mkH 33 8 Knace. Chopuuk 3ana4 Jlyxausik

Jlyxawuk, @uznueckas

a.




nproGpPE1CHUIO HOBBIX 3HANUN 110 (M3KKE B COOTBEICTLHI C IHIHCHHBIME NOTPEDHOCTIMI 1
HHTEPECAMY,

BOCTIHTAHMC YOSKAEHHOCTH B THO3HABAEMOCTH OKDPYZAIONIEr0 MHPa. B HEOONOMMOCTH
PasyMHOTO HCIOJIL30BAHKA JOCTHXKEHUN HAYKH W TEXHOJNOTWH U1 JalibHEHLICIO pasiis
YeNI0BedecKoro OOIIECTRA, YBAKEHMS K TBOPIAM HAYKH H LeXHWKH; OTHOLICHMUS! K (H3HKE KaK K
JJIEMEHTY 00IIeUenoBedYecKol Ky Typhi:

NPUMEHEHNC TOMYUSHILIX  3HAlH 11 yMCHHH [T pelend  MPakTHUCCRUX a1
TMOBCEHEBEOH JKH3HY, [Uist ofecmeueH Ge30naciiocTH XiuriHe/IesiTCiLHOCTH.

0011e00pa30BATCILIBIC: ' :

* YMEHHS CAMOCTOATENIBHO © MOIMBHPOBAHHO OPIalk30BLIBATL  CBOIO  [IO3HARATEALHVIO
[EATENBHOCTD (OT ITOCTAHOBKH IO TOIYICHHS M CUECHKH PCsyiihlaia);

YMEHHS ‘UCIONB30BATh HNEMEHTH! IIPAYMHHO-CAEACTEEHHOIO H CTRYKTYPHO-(PYHEIHOHATLHOTO
aHANM3a, OMNPEJIeNsilh CYLIHOCIHLIE XapakiePHCTHKH  H3YHTaeMOro 0OBEKTE.  PABEPHVTO
0DOCHOBLIBATL CYHICHNS, JaBaTh Olipejleerus, MPUBOIUTE T0Ka3a1ClIbCTBA,

* YMEHHSL HCIIONB30BATE MYJLTUMEIHAIBIC PECYPCBL  H - KOMIBIOTEPHBIC  TEXHOMOIHH At
06paboTKy U MIPE3eH [alluK PE3yIb1aToB HO3HABA [ENLHON 1 IIPAKTHUYECKOH Nes TeNLHOCTH:

* yMEHUS OIEHUBATL K KOPPEKTHPOBATE CROE TOBEACHIC B OKPYIKAIONIEH cpelie. BLITOTHY I
SKONOTMYECKHE TPeBORAHYS B TPAKTHUCCKON JEsi1EIbHOCTH H ITOBCE/IHEBHON 3L
HpeMeTHO-0PHCHTHPOBAHHDIC!

* [IOHHUMATEL BO3PAC1IaAIOUIYIO POIb nayKli, YCHIICHHe RAAHMOCBS3H WM B3AHMHOI'O BIHIHH HAYKH
¥ TEXHWKH, NIPEBPAIIEHUs HAYKM B HEMOCPEACTBECHHYHO [IPOU3BONHTENBHYIO CHITY OQLEcTBa:
0CO3HARATDL B3AMMOIEICTBHE US/IOBEKA ¢ OKpyKaiollei cpenofl. BOIMONKHOCTH M CHOCOOL!
OXPaHBI IIPUPOJIBI;
* pa3BHBATh MO3HABAIETHHBIC WHIEPECLI M MHTEIIEKTYalLHBIC CMOCODHOCTH B NPOLECCe ¢
aMOCTOATENBHOTIO npuoOpe1eHNs pusHHECKUX FHAHNI]
MCIIONB30BAHHEM PA3THUHBIX HCTOUHHMKOB HH{OPMALHH, B TOM YHCIE KOMILIOTEPHLIN
¢ BOCIHTBHIBATL YOEAKNEHHOCTL B UO3WTHBHON POTH (HIHKH B JKMIHH COBPEMCIHOTO OB e,
[MOHMMAHHE IIEPCTICKTHB DA3BUTHSI JHCPICTHIH, TPAHCIOPTA. CPEACTB  CBish W AP.L OB
IieBaTh YMEHUSMH TIPUMEHSTh [TONYUCHHBE 3HAHK UL NOTYHEH PasHOOOPAZHBIN PHIHUECKHN
SIBTIEHH I, ‘
* IPUMEHSITL [JONYYCHILIC 3HAHHS 1 YMEHHA UL DE3G1iaCHOT0 HCHONb30TAHNS BCUIECTB 1
MEXaHH3MOB B 651’1'}’, CeNILCKOM XO3sHCiBe W TIPOU3BOICTBE, pemenra MpatHHcCiIN 3alat i
[IOBCEIHEBHOM KU3HH, IPSAYIPEIKACHES ABACHHH, HAHOCIUIIN BPEL 3/I0POBEIO HCAGBCKA W
OKpysKarole cpele.
3amaun

¢

e  Pa3BUTHE MBILUIEHUS yUaIMXcs, QOPMUPOBAHKE Y HHX CAMOCTOSTENIEHO TIPH oOperars o
TIPUMEHATH 3HAHMS, HAGIIONATD U OOBICHITE (PU3HHCECKHE ABMEHUS

¢  OBIANEHME IIKOTBHBIMHE 3HAHHAMY 00 IKCTIEPHMEHTaBHEIN (aK1ax, MOHITHIN, 3aK0Hax.
TEOPUSIX, METONAX (PUBMUECKOH HAYKH; O COBPEMEHHON HAyYHOH KAPTHHE MUPA: O HIHPOKHX
BO3MOIKHOCTSIX IIPUMEHCHHST (PM3HUECKHMX 3aKOHOB B TEXHIKE H TEXHOJIOTHHL,

¢  YCBOGHME MIKONbLHMKAMMU HUEH CAMHCTEA CTPOCIH MATCPHIL I HEHCHEPTIAEMOCTH TIPOLLECCa ¢e
[IO3HaN s, [IOHUMaHKHE POITH NPt I B ITO3HATNHH (}‘lei.ﬂ‘I‘ii:Cl\’I‘IX ABIEHHT 1 3880H0B!

L (I)OpMI/I_pOBH.HHG I103HABAIENBHOTO HITepeca K {1)1’]3]’11{8 HTEXHHKE, Pa3BUTHE TBOPUCCKHX
CIIOCOBHOCTEH, OCO3HAHHEIX MOTMBOB YUEHHs!, [IONI 0TOBKA K IPOAOTUKCHHIO 00pa3osantsl 1
CO3HATENLHOMY BEIOOPY IPOdECCHH.

2. Tlaanupyemble pe3yJbTATHI H3YUCHHsI Kypea (usikn 8 wiacea.

Wsyuenue yueGHoro mpenmera «Dusnicas Ha YPOBHE OCHOBHOTO obuero ofpazoranus
NOIKHO o0ecIeunBaTh [OCTHKEHHE CHCAYIOUHX JIMUHOCTHBIX. MCTAlPE/IMETHBRIN
IpeaMETHEIX 06pa30BalenbHbIX PE3YIIBTATOR.



Bazoeule nozuveckue oelicmalisi:

— BBIIBILITH U XaPaKTEPU30BaTh CYIHECTREHHBIE IPH3HAKH 00BEKTOB (SBIEHUI),
—YCTAHABIMBATE CYIIECTBEHHDII IPH3HAK KIACCH(PUKATIM, OCHOBAHMS 1714 0000IIEH S 1
CpaBHEHHS, ;

—BEISIBISITH 3aKOHOMEPHOCTH U [[POTHBOPSUHS B PACCMATPHBAEMBIX (aKTax, JaHHBIX 1
HaOIIOIEHHAX, OTHOCSIIHXCS K QHU3HIECKUM SBICHUIM,

—BBISBISTH IPHYRHHO-CIICICTBEHHBIE CBI3M IPH H3YUEHNH (PH3MYECKUX SBICHUH U
IIPOLIECCOB; [AENATh BBIBOJIEI C HCIIOML30BAHMEM NEIYKTHBHBIX ¥ HHITYKTUBHBIX
YMO3aKIIFOYEHUH, BEIIBUT'ATH THIIOTE3ET O B3AUMOCBA3SIX (PU3MYCCKUX BETHINH;
—CAMOCTOSATEIBHO BEIOUPATE cocol pelnerus yueOHoH Qr3uUecKol 3a1a4u (CpaBHeHue
HECKOJIBKHX BAPHAHTOB PEIICHESI, BEIOOP HanOoNee MOAXONAIIETO ¢ yUETOM
CaMOCTOSTEILHO BEIIENEHHBIX KPUTEPHER).

Bazoesuie uccnedosamenvcKkue Qeiicingiii:

—HMCIONB30BATE BOIPOCH] KAK MCCIEN0BATEIIbCKAN HHCIPYMEHT TIO3HAHUS,

—IPOBOHTE 1O CAMOCTOATENBHO COCTABIEHHOMY ILTAHY OIIBIT, HECIOKHBIN (u3uueckuit
OKCIIEPUMEHT, HEOOJIBIIOE UCCISOBAHUE PU3NUECKOTO SIBICHHSL,

—OLIEHMBATE HA IPUMEHUMOCTE U JIOCTOBEPHOCTD HH(POPMAIIUIO, [IOTYyUCHHYIO B X0/e
HCCIIeIOBAHUS MITH SKCIIEPHMEHTA;

—CaMOCTOSTENLHO (HOPMYITHPOBATh 000OIIEHHS U BEIBOJBI 10 PE3YJILTATAM IPOBSAEHHOTO
HaOIIOIEH S, OITRITa, UCCIICIOBAHNS;

—IIPOTHO3MPOBATH BO3MOKHOE JalbHEHIee pasBUTHe (PU3HUECKUX MTPOIIECCOB, a TaKKe
BBIIBUI'ATh [IPEJIIONOKEHHS 00 X PA3BUTHH B HOBBIX YCIIOBHAX M KOHTEKCTAX.

Paboma c ungpopmauueri.

—[IPUMEHSTD Pa3THYUHbIE METOJIbI, HHCTPYMEHTEL ¥ 3aIIPOCH IPH TTOHCKe i 0T60pe
uH(OPMAIIME HITH JAHHBIX C YUETOM MPEUIoKeHHOI yueOHO#H pusraeckoi 3anad;
—-aHAIU3UPOBATD, CHCTEMATH3UPOBATE M HHTEPIPETUPOBATE HHPOPMALMIO PASITHIHEIX
BH/IOB 1 (POPM IIPEJICTABIICHHS;

—CAMOCTOSTENBHO BRIOUPATE ONTUMATIBHYIO (popMy npeJICTaBneH w1 MHpOpMALUK U
HIUTIOCTPEPOBATE PEIIAEMBIE 3a/la4l HECIIOMKHBIMM CXEMaMH, JiarpaMMaM i, HHOH
rpaduKoit ¥ UX KOMOHHAIMAMH.

VuusepcanvHble KOMMYHUKAIMUBHLIE OSTCHIBU

Obuierue:

—B X0oze 06Cy X ieHus yueOHOro MaTeprala, pe3yipTaioB JabopaTopHeix paboT u
IPOSKTOB 3a/{@BaTh BOIIPOCHI TI0 CYMIECTBY 00CYIKAACMON TEMBI M BBICKA3BIBATD HIICH,
HAlleICHHEIE Ha PENeHUe 3aadil U IoIieprkanie ONaroKenarebHoOCTH ofieHus;

— COMOCTABIATH CBOM CYIKIEHHS C CY/KICHHAMHU JIPYTUX YUYACTHHKOB JMAJIOTa,
o0HapyKHBaTh Pa3IMIHEe H CXOICTBO TMO3UIHH,

—BBIPAXKATH CBOIO TOUKY 3PEHHs B YCTHBIX M MHCHMEHHEIX TEKCTaX;

—TyGIUYHO [IPEICTABISITE Pe3yIbTaThl BEIIOTHEHHOTO (U3MIECKOTO OIIBITA
(sKCIIepUMEHTa, HCCIEI0BaHU, TIPOEKTA).

CosmecmHasn 0eamenbHochb (Compyonu1ecmeo):

— [IOHHMATh ¥ HCIIOIB30BaTh MPEUMYIIIECTBA KOMAH/JHOH M HHIMBUIYaIbHOH paboThl Mpw
pEIIeHUH KOHKPETHOH (pU3ndecKoi mpobneMsl;

—TIPUHUMATE LEJIX COBMECTHOH AEATeIbHOCTH, OPrar30BbIBaTh AEHCTBH 110 ¢&
MAOCTHIKEHMIO: PACIIPEACILIT POITH, 00CYKIATE 1IPOLIECCHl B PE3YJIbTATEl COBMECTHOM
paboTer; 06061maTh MHEHHS HECKOMBKHUX JIHO/ICH];

—BLIIONHATE CBOIO YACThL PaboThI, JOCTHIAS KAUeCTBEHHOTO PE3YNILTATA [0 CBOEMY
HAIPABIIEHUIO ¥ KOOPAUHHUPYSI CBOW AEHCTBHA C IPYTUMH YICHAMH KOMaH/IBL,



atMochepe, JEKTPHUECTBO KUBBIX OPraHu3MOB; MATHHTHOE Tone 3eMitd, Apeid momocos,

pOITE MArHUTHOTO MOJIA JIsL JKU3HH Ha 3emiie, TONAPHOE CHSHUE; IPH ITOM NEPEBOLMTE

MPAKTUYECKYIO 3a7a4y B yueBHYI0, BRIIETATH CYIIECTBEHHRIC CBOHCTBA/TIPU3HAKH
H3MYeCKUX ABICHUH,

— OIHCHIBATH M3YUEHHBIE CBOUCTBRA TET H (pu3uecKue SIBICHNS, UCTIONB3Y4 (pu3uyecKue
BeJIMUIHHB! (TEMIIepaTypa, BHYTPEHHI SHEPTUA, KOMUYECTBO TEMIOTHI, YACIbHAA
TeIIOEMKOCTE BEIIECTBA, YAEIbHAS TCINOTa TUIABICHI, yjlembHas TEMIoTa
napooGpa3oBanus, yAeIbHAs TEIIOTA Cropasys TOIMBa, k09D HUIUEHT TOJIE3HOTO
JeHCTRMS TEINOBOI MaIIHHBI, OTHOCHTENBHAS BIAKHOCTD BO3/yXa, JEKTPUYECKUil 3apsiL,
CHJIA TOKA, HIEKTPHUECKOE HANPSIKEHHUE, CONPOTHRICHUE NPOBOJIHNKA, YACITBHOE
COIPOTHBJICHHE BEILECTBRA, paboTa ¥ MOLIHOCTD MEKIPHUCCKOTO TOKA); TIPH OMUCAHNH
IIPABHITBHO TPAKTOBATH (hHU3MICCKHIT CMBICI HCTIOMB3YEMBIX penuuuH, 0003HaAYEHNS 1
e TMHIITE] (PU3MUECKIX BETUIHMH, HAXONUTE opMyIIBl, CBA3HIBAIOIIME IAHHYIO
(pu3UUECKYIO BENUIHHY C APYTHMH BEJIMYMHAMH, CTPOUTH TPa(uKu H3yUSHHBIX
3aBHCHMOCTEN (QU3NIECKUX BEIHIHH,

—XapaxkTepu30BaTh CBOHCTBA TCIL, (usHyecKye SBIEHMS H MPOLECCE, HCHONB3YA OCHOBHBIE
ONOYKEHHUS MOJIEKY IAPHO-KHHETHIECKOH TEOpWH CTPOSHKS BEIECTBA, IPHHLIMII
CYTIEpIIO3UITMH TOJIeH (HA Ka4eCTBEHHOM yPOBHE), 3aKOH COXPaHEHHS 3apsijia, 3a Kot Oma
I8 y9acTKa LErH, 3aK0H Jixoyns—JIcHIA, 3aKOH COXPAHCHHS JHEPT UM, IIPY ITOM JABATH
CIIOBECHYIO (HOPMYJIMPOBKY 3aKOHA H 3ATMHCLIBATE €r0 MATEMATHYECKOE BRIPAKCHHUE,

06 LACHATE (QH3UUESCKHE IPOIIECCE B CBOMCTBA Tell, B TOM Yuclie ¥ B KOHTEKCTE CUTYalui
IIPAKTHKO-OPHEHTHPOBAHHOTO XapaKiepa: BBIARISITH TPHUMHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTE OOBICHEHHE U3 1—2 JOrMUECKUX IIAroB € OMOPOH Ha 1—2 H3YIEHHBIX cBOiiCTBA
dusuuecKux ABICHUH, (uzEUecKUX 3aKOHOB HITH 3aKOHOMEPHOCTEN;

—pemiaTs pacuETHBIE 3a/1a4Hy B 2_3 jieHCTRHS, HCTIOMB3YSI 3aKOHBI 1 (POPMYTIBL,
CcBsi3BIBAIOIEE (PH3MUECKIE BEHUMHEL Ha OCHOBE anansa YCIIOBHS 3a/1a4¥l 3aHChIBATE
KPATKOE YCIIOBHE, BBIABIISATE HEJOCTATOK MAHHBIX JJIST pELIEHHUs 3a1a9H, BLIOWPATH 3aKOHBbI
# HOpMyJIEL, HEOOXOMMMBIE [T e8 penreH s, TPOBOIAUTH PACUETHI U CPABHUBATE
HOJIyICHHOE 3HAYCHUE (u3EUecKOH BEIHYUITLI C A3BECTHRIMH TAHHBIMH,

—pacro3HaBaTh MPOOIIEMBL, KOTOPLIC MOYKHO PCIIMTE TIPY TIOMOIITH (PH3HHYECKIX MCTO/0B,
JCTIONB3YS ONMCAHME UCCIEIOBANYS!, BLIICIATR pOBEPSIEMOE MPEINONOKEHHAE, OLEHUBATE
IPaBUILHOCTD TIOPSIKA IPOBEACH U HccrieloBaHuUs, IeNaTh BEIBO/IBL
—IIPOBOAMTE OTTBITEL TIO HAa6 TIOIEHHIO HU3MUECKUX ABIEHAN HITH pu3MUecKnX CBOHCTB
Ten (KAaMHUIIPHRIE IBNCHNUS, 3aBHCHMOCTD JABIEHWS BO3IyXa OT ero 00seMa,
TeMIIepaTyphl; CKOPOCTH Mpoliecca OCTBIBANMS/HATPEBAHMS TIPU H3ITYUEHAH OT LIBETA
M3ITYHAFONIEH/TIOTTOMAOIEH TOBEPXHOCTH, CKOPOCTB MCIIAPEHUs. BOIBI OT TEMITEpaTypbl
JKHIKOCTH ¥ IUIOMIA/M €& ITOBEPXHOCTH; SICKTPH3AIIS TCI W B3aUMOJICHCTBUE
SIEKTPHYECKHUX 32PAI0B; R3AMMO/IEHCTBHE ITIOCTOSHHBIX MArHUTOB, BAU3YalH3allis
MATHATHBIX [IONIEH MTOCTOAHHBIX MAIHHATOB; JeHCTBAS MArHHTHOTO TIOTS Ha TPOBOIHHUK €
TOKOM, CBOMCTBA 2JIEKTpOMArtuta, CBOMCTBA DNEKTPOBUTATENS NOCTOSHHOTO TOKA):
dopMyImpoBaTh IPOBEPIEMBIC IIPETIONOKEHHS, COOHPATD YCTAHOBKY 3 IpeUI0/KEHHOTO
0GOPYIOBAHS; OMHUCHIBATE XOJL ONBITA H dopMyITHpPORATH BRIBOIBL

— BEIIONHATD IPSMBIC H3MEPEH s TEMTIEPATY PRI, OTHOCHTEIBHOM BIQYKHOCTH BO3IAYXa, CHIIbI
TOKA, HAIIPSKEHHUSI C HCTIONB30BAHMEM aHAOTOBRIX pHGOPOB U NATUHKOB PH3HIECKHX
BeNTHYMH; CPABHUBATD PE3YIILTATHL F3MEpeHUit ¢ yuETOM 3a[aHHOoH abcoMOTHOH
[IOTPEIIHOCTH;

— [IPOBOJIATE UCCIIEOBAHUE 3aBICHMOCTH o1HOM (PU3UUECKON BEIHIMHEI OT apyroH ¢
MCTIONB30BAHMEM TIPSIMBIX H3MEPEHHUH (3aBUCHMOCTD COIPOTURICHHS TIPOBOJTHUKA OT Cro
JUTHHBI, TUTOTIA/IH ONEPETHOT0 CEUEHMS U YICIBHOTO COTIPOTHBIIEHUS BEIECTBA
TIPOBOHHMKA; CHIIBI TOKA, HAYIICTO 1epes IPOBOJTHKK, OT HATPSUKEHUA Ha IPOBOTHUKE,
HCCIeIOBAHYE T10C/IE0BATEIFHOTO | IapaieiibHOro COEMHEHUH TPOBOIHUKOB):
TTAHMPOBATE HCCIIE/IOBAHNC, cOBUPATE YCTAHOBKY M BBIIONHATD H3MEPEHUS, crnenys



2)

3).

Hemoncmpayu.
V3menenue SHEpriy Teld MPH COBEPLLICHHHN Pato 1hl, KOHBEKLIS B KO,
Tennonepeaaya myTemM m3myetii.
CpaBHEHHE YJENBHBIX TEIUIOEMKOCTIEH PasIMUHBIN BEIECTB.
Jabopcinopnsie padomvl i 0nbliiL.
1. MceneioBanue U3MCHEHMS CO BPEMENEM TEMTIEPATyPbl 0CTLIRAIONIEH BOIbI.
2. CpaBHenHe KOIHUCCTB TEMII0 (Bl PH CMELIMBAHNI BOJIBI PA3HOH TEMIEPATYPhI,
3. Usmeperue yAenbHOM TEILI0eMKOCTH TBEPAOTO TeIa.
H3meHenne arperaTHbIX cOCTOSIHUIT BeecTBa.
[InaBnenue u oTBepacBanue 1eil. Temilepatypa 1tannenus. Voeinuas mciioiid
1AasAeHA.
Wcnapenue u konzeHcays. OTHOCHIENBHAS BIIAXHOCTL BO3JYXA H e¢
u3Mepenue. Icuxpoyenp.
Kunenune. Temrepatypa KHNEHMA . 3A61CUMOCTL MEMPEPUITYPLE KUTEHIUS 0l OGET L.
Voenvnasn menioma napootpazosans.

O6DBsacHeHHEe UAMEHSHHI arPEl d IHLIX COCTOSHIH Ha OCHOBE MOACKYISIPHO-KMHETHHCURTEY
IpENICTaBIEHMHA.

[Tpeobpa3oBadns SHEPIHK B TEMNOBBIN MALUMHAX. JIBHIareh BHYTPCHHEL O

cropanwst. [Taposas mypouna. Xonogmisuuk. KITT rermosoro

JBUraTels. Dxono2uyeckuie nPoOIeMbl UCHOALIOGANUS MENTORRIN ML,
Jlesmoncnipanii,

SIneuue ucnapenust. Kunenue BOABL 3daBUCUMOCTb TEMIIEPATYPBI KHITEHHSI OT AARACH.
[TnaBneHMe | KPUCTATIH3ALIS BetecTr. MaMepenue BramnocTi BO3 1y Na
ICHXPOMETPOM. Y CTPOHCTBO UCTLIPENTAKTHOTO JABHTATEISI BHYTPEHHE! O CLOPAIIIL
VeTpoHeTBO NapoBoi TYpOHHLL.

Habopamopitas pabon.

4, VizMepeHue 0 THOCH LeNTbHOI BAaKHOCTH BOBIYXA,

DIAEKTPHUICCKHEC SIBJICHHSL

Dnexrpusarus Ten. JIpa pona dMeKTPHUECKUN 3apsiioB. [posoduunu. duoierimpirii i
nonynpogoOHuUKY. B3auMozieHCTBHE 3apAKEeHHBIX TEM. DNCKTPHYECKOE M0jle. 3aK0H
COXPAHEHMS! HNECKTPHUCCKOTO 3apsiia.

JIMCKPETHOC T MEKTprUeckoro 3apsia. Dnexrpon. CrpocHe aToMos.
DReKIPUYECKH TOK. [ anbRAHHUCCKHE MIEMEH Thl. AKKYM YIS TOPLL DISKTPIHec o
HeNb. DAeRMpuyeckyll MoK 6 Memaniay. Hocume i 2iexmputecso20 mord 6
NOAYAPOBOOHUKAX, 203X U PACHIGOPAX JAERNPOALINOG. [01yiIPOGOONUKCEbIE NPUBOPHI,
Cnna Toka. AMIEpMETP. |

DeKTprUecKoe HampsxeHne. BonbMe:p.

DNeKTPUIECKOE COIPOTHBIIEHHE.

Zaxon OMa juist y4acTKa dMeKTPHYECKOH LETH.

V nenbHoe ConporuBieHne. Peoctarsl. [10Cicd0CUmeIsiae i RAPALICII0E COCNCHT
NPOBOOHUKOB.

PaboTa ¥ MOLULHOCTE TOKA. KOIHHIECIBO TEIUIOTh], BRIIEISIEMOE IIPOBOLHIKOM

¢ TokoM. CueTuuk snexpudeckoi sneprun. Jlamna nakamuBanus.
DneKTpoHarpeBarenbHele IPUOoPLL. Pacyer anextposHepruu, norpedisieMoil ObrioBLN:
anextpornpudopamu. Kopotkoe 3ameikanue. [lnapkne npegoxpanui ein.
Lemoncmpanuu.

DiexTpu3aius Tel. Jpa posa 2neK TpuueckKux 3apsons. Y CIpoicTso 1 e imie
anexTpockora. [IpoBOAHMKN ¥ M30ISITOPLL, DIEKT pH3aIlis uepes pinsaiie. Lepeiioe
SNIEKTPUHICCKOTO 3apsa ¢ OJIoro Teiia Hna Apyroc. MCIOUHHEN TTOCTOSHEOIO TOKE.
CocraBleHHUE NEKTPUUECKOH HEnH.
Jabopamopiible padonibL.

8. C60p1(8. BHt':K'l'pH‘EeCI(Oﬁ LENH U H3MCEPCHHE CHILI TOKA B €€ PATHYHEIN YHac LKax.




Kanengapuo-reMarudeckoe njaHupopanue 8 kiace

Ne HaumeHOBaHME paz/iena, TEMBI Konuyec Jata Jlunakrudeckoe Homainnee
ypoKa TBO mia | Qakr ofecnieuenne 3ajlanme
YJacoB H (obopynopaHue)
TEIIVIOBBIE ABJTEHHA (25 u)

1/1. [epsuunsblii uucTpykiax no Tb. Terwiosoe 1 Wuctpykuuu mo Th, - | § I, Koucnexr,

I yers. | ABHAKEHHE. Temnepartypa. TEPMOMETP BOTIPOCH Yuehnura,
IloaroTosuTE
TEIpaln AnA
KOHCIEK 108, /3. JI/D.
K/p.

2 /2. BHyTpeHHsAs IHEPTHA 1 Ulapuk, Jene3Has § 2, KDHCIIEKT,
JoCKa. BOTIPOCH! Yo

3 /3. Criocofsl H3MEHEHUS BHYTPEHHEH JHEPTHH 1 KapToH, MeTail. § 3, KOHCTEKT,
Tena MIACTHHKA, TECT BOMPOCHI M 3AR111E

YUueOHUKA.

4 /4. JuarnocTueckas paborta 1 DOn. noc. ans 8§ § 1 -3, KoHCHekT,
knacca, COopHUK BOMPOCH! W 32 AHI
zanay Jlykawmuka yuedHuKka

515, TennonposoaHocTs. KoHBekuus. ] Paznnune §4 -6, KouCHexT,
Wanyuenue. TEMAONPOBOIH. Bonpachl yuednmia.

pa3HbLIX BELIECTH ynp.,2-5.

6 /6. CpaBHeHMe pasnHIHbIX crnocoboB 1 CBETHIIbHUKH, B § 3- 6, KOHCIEKT,
Temmonepenayd. [IpuMepsl KOTOPbIX BOMPOCH! M 3A7AHIS
TEMIoNepenayu B NPUPOLE U TEXHUKE HCHOMb3yeTca yuedHItKa.

ABJIEHHE KOHBEKLIMU.

7/7. KomuuecTro TEmioThL. 1 . noc. ans 8 § 7.8, koHCTeKT,

Y nenbHas TEMIOEMKOCTD. Kiacca, Tabnuibl BOTIPOCH! yuehtnia.
yuebuuka, COopHUK
sanayu Jlykawuka

8 /8. Pacuér xonuyecrsa TEMIOTh! NNPU 1 3n. noe. ans 8 § 9, KOHCTEKT,

HarpeRaHuM | OXNaKASHUK Tena. Kiacea, BOTPOChI, 3a71aH
Hnmoctpauni na yueGHIKa,
nocke, COOpHUK
zanay Jlykaumnka

9 /9, Jp. Ne 1: «Cpagnenue koauyecme 1 Paznarounnie §3 -6, n/p Nel.
MenIombl NPU CMEU8aHul 600bl MaTepHans! ins
P3O IMEMREPARYPLL) TaG0PatOPHLIX

paboT, TeTpanu mis
\p.

10/10 | /N\p. Mo 2: «H3mepenue yoeinnoi 1 Harnsanoe noco6ue, | §7 -9, n/p Ne2.

MenieemMKocmu meepiozo mena» MaTepualsl 1ns a/p,
TeTpanh 1/p

11/11 DHeprus TOMNMBa. Y AefibHasd TennoTa 1 9. noc. ans 8 § 10, komHciiekT.

CTOpaHus xnacca, Tabnuusl BOTIPOCHI W 3&7ANL
yuebuuka, ChopHuK | yueQuuka.
zanay Jlykalumk.

12/12 Peulenne 3amay no temam § 7— 10 1 CoopHuK 3anau 3anaun w3 Jyxauimea
Jlykailuuk,0nopHele
KOHCIEKThI

13/13 3aK0H COXPAHEHMA U NpeBpallEHH 1 [MpoGnemHsie § 11, KoHcnexkT
JHEPTHH B MEXaHMYECKHMX H TETUTORBIX andipepeHLMpoBaHE | BOTIPOCH! yueliixa
npoueccax ble 3anaHus.

MaTtemaTHYECKHH
MasaTHHK.
14/14 KounrponwHas padota Nel: 1 Terpanu ansa u §1—11.

«TennoBble siBJIeHUS»

KOHTPOMbHBIX paboT,
3a7auH U3




JUACKTPHK
0B H
NPOBOIHHKK
0B

28 /3. DNeKTPHUECKOE TONIE 1 Unmoctpau | § 27,KOHCTIEKT,

v Ha BOMPOCHL YUSOHKKA.
nocke,
an.nocobue
ans 8
Kjlacca.

29 /4. JlenuMOCTh AEKTPHUECKOTO 3apAaa. 1 Tadnuua § 28, 29, Koncnext,
CrpoeHue aToMa. Meunenees | Bompocsl yueGuika.
a, CTPOSHHE
aTOMOB Ha
IQCKE,

30 /5. | ObpACHEHHE INCKTPAHCCKIX sABNCHUI. 1 Onbitel o | § 30, 31, koHEnexT,
puc. 40 u ROMPOCHL yuebHid.
418
yuebHHIKE,
A.TIOC, A8
8 knacca.

31 /6. DeKTPHIECKHH TOK. McTOUHHKN TOKE. 1 2n.noc. 8 § 32, KOHCHEKT.

: Kiace: BOMPOCH! yueduuea,
HcTouHUKH
TOKA

32 /7. DneKTpHYECcKas UeMb i &€ COCTaBHbIC 1 HaGop no § 33, KOHCICKT,
qacTH. INEKTPHUEC | BOTMPOCH yuebhura,
TBY,
MAHOCTPALL
1N Ha
JOCKE.

33 /8. DneKTPUYECKUH TOK B METANNAX. 1 DneKTp. § 34 — 36, KOHCNEKT.
I Hanparnenue Toka. JleHcTBHA TOKA. noc. nna 8 BOTIPOCHE yUedHHKa.
Knacca,
JeMOHCTpALL
st
AeHcTBHi
sn\Toka.

JeTB.

34 /9. | CunaToka. AMNEpMeETp. 1 DnexTp. § 37, 38, KOHCOEKT,
noc. 0aa 8 BOTIPOCH yuedH K,
Knacca,

AMTIEPMETP.

35/10 M\p. Ne 4: «Coopra 1 Tetpanu § 32— 38, a/p Nod,
JNeKmMpUUECKOll el u usMepenue cilbl ‘ st JN\p., aanaun 13

HOKA 6 €€ YHUCHIKAXY. nafiopatopi | Jlykawnxa.

ble Habopbl,
CoopHUK
3anau
Jlykawuka.

36/11 DneKTpHueckoe HanpsixeHue. BonsTMeTp. 1 Dnexrp. § 39 —41, KoHcnekT
noc. nna 8 BOMPOCEH yHeGHIRR,

KIlAcca,

BONIbTMETP.

37/12 DNeKTPHIECKOE CONPOTUBACHHE. EnvHU LB 1 Komnnexr § 43 , KOHCTIEKT,
CONPOTUBRJIEHHUA. n. Moc. BOTIPOCH! YHEOHHKA,
s 8
Kiacca

38/13 | M\p. Mo 5: «H3mepenue HAnPAdNCEHHA Ha 1 Tetpanu § 39 —41, nip Ne 5.
PaZIUYHOIX PUACHIKAX Henu. s mp., 3anaum u3
nabopatopH | Jlykawmsa.

ple HaGopeI,
CHopHHEK




I[Moc. nna 8
Knacca.
CoopHuk
3anay
Jlykaumka,

50/25

J\p. Ne 8: «H3mepenue molgiocmu npu
ROMOH AMAEPMEIMPA U BOJIDHIMEMP L)

Tetpanu
Juts m\p.,
nabopaTtopH
bie Habopbl,
Habopbl MO
IneKTpUYEc
TBY, 2JEKTP.
noc. ans 8
Kjracca.
CéopHuk
3anay
Jlykauimka.

§ 48 — 52, n/p N=§
3anauu u3
Jlykawuka.

51726

3axon Ixoyns - JleHna.

KOpO IKOe 3aMBIKAHWE NPEAOXPaHHTEH.

HaGoper no
IMEKTPUYEC
TBY, 3NEKTP.
noc. ans &
Knacca.

§ 53, koHcnexT,
BOMPOCH! yUedHuKa,

52127

Kongetcarop. Jlamna HakamuBaHus.

Haopbl no
3NEKIPHUEC
TBY, 3NEKT].
noc. ais 8
Kiacca.

§ 55, 54,
KOHCTCKT, BONPOCH]
yuefHuKa.

53/28
v
IeTB.

[TorTopenye MaTepHaa TEMbI
«DNeKTpUYECKUe ABJIEHUY.

OnopHele
KOHCTEKTbI
yHalKuxcs,
TECTORbLIE
MaTepHanbl.

[TOBTOP KOHCTIEKTOR,

54/29

Konrponsnas patora Ne 4:
«DnexTpuyuecKue ABJICHUA.

Terpanu
s K\p.,
¥/p mo
BapHAHTAM,
CGopHuk
3anad
Jlyxatunxa.

3anaqu uz
Jlykawnka,

SIEKTPOMATHHTHBIE ABJIEHHA (5 u)

35i/1.

MaruuTHoe 1noJe.
MarHuTHbBIE CHIOBBIE THHHH.
MarduTHoe roJjie npsMoro Toka.

1

KoMmmnekT
2n. Toc.
nns 8
Kiacca,
Wnmocrpay
MU Y OCKH.

§ 57, 58,
KOHCIEKT, BONPOChH]
yueOHuKa.

56 /2.

MarHuTHoe Nnojie KaTyLKH ¢ TOKOM,
DNeKTPOMArHUTSI.
[TpumeHeHHe SIEKTPOMArHHTOB.

Hcrounnk
TOKA,
peocTaT,
Kd IyuiKa,
JIUCT
Oymaru,
OIHIIKH.

§59,
KOHCTEKT, BOMPOCH
yuedHnka,

57 /3.

IMocTOsSHHBIE MATHUTBL.

MarsguTHoe noje 3eMIu.

MarHuTHO® [M0JIe NOCTOAHHLIX MArHUTOB,

DnexTp.
TPUI0H,

K YpPOKY
(busnkm.
PasHosunHo
CTH
MOCTOSHHDBI
X MarHHuToB
(nonocoroi

§ 60,61,
KOHCMEKT, BONPOCHI
yueGHHKa.







