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1. TACIIOPT PABOYEN TPOTPAMMBI YYEFHOI'O
HPEAMETA

JIYI1.11 EcrecTBO3HAHME.
1.1. O61acTh NpUMEHEHHUs IPOTrPaAMMBbI

Pabouas mporpamma y4eOHOTO TpenMeTa SBISIETCS 9acThi0 00pa30BaTEIbHOMN
nporpammbl B coorBeTcTBUU ¢ PI'OC no cnenuansHoctu 23.02.07 Texnuyeckoe
o0cIy>)KMBaHUE M PEMOHT JBUTATEIICH, CUCTEM U arperaToB aBTOMOOUIICH.

PaGouass mporpamma y4eOHOW AMCHUIUIMHBI MOXXET OBITh WCIOJh30BaHA B
JIOTIOTHUTEIPHOM ~ TIPO(ECCHOHATLHOM ~ 00pa30BaHWM  €CTECTBEHHOHAYYHOTO
npodus (B mporpaMmax MOBBIMICHUS KBATU(UKAIIUUA U TIEPETIOJITOTOBKH ).

1.2. MecTo0 y4eOHOro npeaMera B CTPyYKType 00pa30BaTeJbHOM MPOrpaMMbl:

YVy4eOHbIN MpeIMET JAVIL11. EcrecTtBO3HAaHUE BXOJIUT B
00111e00pa3oBaTeIbHBIN UK Yy4e€OHOro IJIaHAa OCHOBHOM Mpo¢heCCHOHAIBHOM
oOpazoBarenbHONM TIporpaMmbl 10  crnenuanbHocT  23.02.07 TexHuueckoe
0o0cIy’)KMBaHUE U PEMOHT JBUTATeIel, CUCTEM U arperaToB aBTOMOOUIIEH.

1.3. eau u 3a1a4u y4eOHOro npeaMera — Tpe0OBAHNUS K pe3yibTaTaM
OCBOCHHS MpeaMeTa:

B pesynbrate ocBoeHus yueOHOro npeamMeTa 00y4yaronuiicst JOMIKEH YMETh:
-IPUBOJIUTH MPUMEPHI IKCIEPUMEHTOB U (MJK) HAOIIOEeHUM, 000CHOBBIBAIOIINX:
aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BELIECTBA, CYILIECTBOBAHUE 3JIEKTPOMArHUTHOIO
HOJIi M B3aUMOCBSI3b D3JEKTPUUYECKOIO M MArHUTHOIO IIOJIEH, BOJHOBBIE U
KOPITYCKYJIIpHBIE CBOMCTBA, HEOOPAaTUMOCTH TEIUIOBBIX IPOLIECCOB, pa3OeraHue
rajJlakTUK, 3aBUCUMOCTh CBOMCTB BEILLECTBA OT CTPYKTYpPhbl MOJIEKYJ, 3aBUCUMOCTb
CKOPOCTH XMMHYECKOM peaklMHu OT TeMIEpaTypb: U KaTalu3aTOpOB, KIETOYHOE
CTpOEHHE JKUBBIX opranusmon, poib JHK kak Hocutens HacneacTBeHHOU
UHpOpMallMK, SBOJIOLMIO JKUBOM MNPUPOABI, MPEBPALICHUS OSHEPruu  HU:
BEPOSTHOCTHBIN XAPAKTEP MPOLECCOB B )KMBOM M HEKUBOW IIPUPOJIE, B3aUMOCBS3b
KOMIIOHEHTOB 3KOCHCTEMBI, BIUSHUE JIEATEIbHOCTH Y€JI0BEKa Ha YKOCHUCTEMBI;
-OOBSICHATh MPUKIAAHOE 3HAUEHHUE BaXHEHIIWX JOCTHXKEHMH B o0jactu
€CTECTBEHHBIX HAayK JUIS: Pa3BUTHUS DHEPIETUKH, TPAHCIOpPTa U CPEICTB CBS3H,
MOJyYEHUs! CHUHTETUYECKUX MaTEpHUajioB C 3aJaHHBIMU CBOMCTBAMHM, CO3JaHUS
OMOTEXHOJIOTHHA, JeUYeHHs] MH(PEKIMOHHBIX 3a00J7€BaHUN, OXPAaHBI OKPYKAIOIIEH
Cpelibl;

-BBIJIBUTaTh TUIIOTE3bl W MpeAjaratb MyTH HMX IPOBEPKH, JA€JIaThb BHIBOJABI Ha
OCHOBE JKCIIEPUMEHTAJIbHBIX IaHHBIX, IPEJCTABICHHBIX B BUJIE TpaduKa, TaOIUIbI
VI JUarpaMMBl.



B pesynbrare ocBoeHus: yueOHOTO mpeamMeTa 00ydaronuics JOIKEH 3HATh:
-CMBICJT TIOHATUH: €CTECTBEHHO - HAYYHBIH METOJ MO3HAHUS, DJIEKTPOMArHUTHOE
10JIe, SJICKTPOMAarHUTHbIE BOJHBI, KBAHT, HBOJIOIUS BeeneHHoil, O0bIION B3pHIB.
ConHeuHasi cucTema, TaJaKTHKa, MEPUOJUYECKHN 3aKOH, XMMHYECKas CBS3b,
XUMUYecKas peaklus, MaKpoMOJIeKysa, OelloK, Karanu3aTtop, (epMeHT, KIeTka,
mupdepenumanus  knerok. JIHK.  Bupyc, Ouomornyeckas  3BOMIONMS,
OunopazHooOpasue, OpraHusM, MOMYJAIMs, 3KocucTema, Ouocdepa, 3HTpomus,
caMOOpIaHu3aLus;

-BKJIaJl BETUKUX YYCHBIX B (JOPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO - HAyYHOU
KapTHUHBI MUPA.

1.4 Ilnanupyembie pe3yabTAThI

OcBoenue coaepxkanust yudeOHoro JIVII.11 EctecTtBo3HaHue obecrnieynBaet
JOCTHXKEHHE 00YUaIOIUMHUCS CIIEAYIOIINX PE3YJIbTATOB:

JUYHOCTHBIX

—— YCTOMYMBBIM HWHTEpPEC K HCTOPUM U JOCTHXKEHUAM B 00JacTu
€CTECTBEHHBIX HayK, YyBCTBO FOPJIOCTH 32 POCCUNCKHUE €CTECTBEHHBIE HAYKH;

—— TOTOBHOCTh K MPOJOKEHUIO 00pa30BaHUs, MOBBIINICHUIO KBATH(UKAIINH
B M30paHHOW TMPOQECCHOHAIIEHON NESITEIHOCTH C HWCIOJh30BAHUEM 3HAHHWHA B
00JacTH eCTECTBEHHBIX HAYK;

—— OOBEKTUBHOE OCO3HAHHWE 3HAYUMOCTH KOMIIETEHIIMH B 001acTH
€CTECTBEHHBIX HAayK JUIsl 4YelioBeKa W OO0IIecTBa, yMEHHE WCIOIbh30BaTh
TEXHOJIOTUUECKHE JIOCTHKEHUS B 001acTv (PU3NKU, XUMHH, OWOJOTHUHU IS
NOBBIIICHUSI COOCTBEHHOI'O HWHTEJIEKTYaJbHOTO pPa3BUTHS B  BBIOpaHHOM
npo(ecCUOHaNBbHOMN eI TeIbHOCTH;

—— YMEHHE MPOaHATU3UPOBATH TEXHOTEHHBIE MOCIEACTBUS JIJIsl OKPY KaloIen
cpenbl, ObITOBOM U MPOU3BOJCTBEHHOM AESITEIbHOCTH YEJIOBEKa,

—— TOTOBHOCTb CaMOCTOATENbHO 00bIBATH HOBBIE ISl c€0si €CTECTBEHHO-
Hay4HbIE 3HAHUS C MCHOJB30BAHUEM JUIsI ATOTO JOCTYINHBIX HCTOYHUKOB
uHpopmaruu;

—— YMEHHE YIPaBISATh CBOCH MO3HABATEIHHOU NESITEILHOCTHIO, MPOBOINTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEIJICKTYIbHOTO Pa3BUTHS;

—— yMEHUE BBICTPANBATh KOHCTPYKTHUBHBIC B3aUMOOTHOIIIECHUSI B KOMAH]IE TIO
perieHuo o0ImuX 3a71a9 B 00J1aCTH €CTECTBO3HAHMUS;

MeTaInpeaMETHBIX:

—— OBJIaJICHWE YMEHUSMU W HaBBIKAMHU PA3JIMYHBIX BUIOB MO3HABATEIHHOU
NEeATEIbHOCTH Ui U3YYEHHUS Pa3HbIX CTOPOH OKPYKAIOUIEro €CTECTBEHHOTrO
MUpa;

—— NIPUMEHEHUE OCHOBHBIX METOJOB TMO3HAHUs (HAOMIOAEHUS, HAYYHOIO
DKCIIEPUMEHTA) JUIsl M3YYEeHHS PA3JIUYHbIX CTOPOH €CTECTBEHHO-HAYYHOU
KapTUHbI MHUpPA, C KOTOPHIMU BO3HUKAaE€T HEOOXOAMMOCTb CTAJIKHUBATHCA B
npodeccuoOHabHOU cdepe;



—— YMCHHUC OIPCACIIAThL OCIN U 3aa4U ACATCIIbBHOCTH, BBI6I/IpaTb cpeacra
AJI1 UX JOCTUIKCHUSA Ha ITPAKTUKC,

—— YMCHHC HCIIOJBb30BAaTh PA3JIMYHBIC HWCTOYHHUKHW I  IIOJYYCHHUA
CCTCCTBCHHO-HaquOﬁ I/IH(bOpMaHI/II/I M OHOCHUBATL €€ JOCTOBCPHOCTL OJIA
JOCTHNKCHHUA ITOCTABJICHHBIX ueﬂeﬁ H 3a7a4,

IPEAMETHBIX:

—  c(OopMHUPOBAaHHOCTh TMPEACTABICHUN O TIEJIOCTHOM COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KAPTHUHE MMUPA, IPUPOJE KAK €AUHOMN LIEJIOCTHOM CUCTEME,
B3aMMOCBS3M YEJIOBEKa, MPUPOJbI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BeeeHHOM;

—— BIIQJICHUE 3HAHUSMHU O HAnOOJEe BAXKHBIX OTKPHITUAX U JOCTHKEHUSIX B
o0JacTy eCTECTBO3HAHMS, MOBIMSBIIMX HA SBOJIOIHUIO TMPEIACTABICHUN O
MIPUPOJIE, HA PA3BUTHUE TEXHUKU U TEXHOJIOTUI;

—— Cc(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATh €CTECTBEHHO-HAYUYHbIE 3HAHUS
JUIsl OOBSICHEHUSI OKPYXKAIOIIMX SIBJICHUM, COXPAaHEHMS 3/10pPOBbs, 0OeCIeueHus
0€30MacHOCTH  KU3HENEATEIbHOCTH, OEpeKHOr0 OTHOIICHUS K MPUPOJE,
PaLMOHAIBHOTO MPUPOAONOJIb30BAHUS, & TAKKE BBIIOJHEHUSI POJIM FPAaMOTHOTO
MOTPEOUTES;

— c(hOPMHUPOBAHHOCTh TMPEACTABICHUM O HAay4YHOM METOJ€ IO3HAHUS
IIPUPOJIBI U CPENCTBAX U3YUEHUsI MEraMupa, MaKpOMUpPa U MUKPOMUPA; BIIAJICHHUE
IpUEeMaMU €CTECTBEHHO-HAYYHbIX HAOJIOJEHUI, OMBITOB, HCCIEAOBAHUNA H
OLIEHKH JTIOCTOBEPHOCTH ITOJyYECHHBIX PE3YIIbTATOB;

—— BJIQJICHUE TMOHATUWHBIM aNlllapaToOM €CTECTBEHHBIX HAYK, MO3BOJISIIOIIUM
II03HABATh MU, Y4aCTBOBATh B JUCKYCCHUSX 110 €CTECTBEHHO-HAYYHBIM BOIPOCAM,
WCIIOJIB30BAaTh  PA3IMYHbIE HWCTOYHUKH HWHPOpMAMU Uil  MOATOTOBKH
cOOCTBEHHBIX pPabOT, KPUTHUYECKH OTHOCUTbCS K coobuieHusim CMU,
coJiepKaliuM HayqyHYyI0 HH(HOpPMAIIHIO;

— c(OpPMHUPOBAHHOCTh YMEHHMH TOHMMAaTh 3HAYUMOCTb €CTECTBEHHO-
HAY4YHOT'O 3HAHUS I KaXI0ro YeJOBeKa He3aBUCUMO OT €ro NpodecCuoHaIbHOM
NEeATEIbHOCTH, pa3nuyarh (HakThl U OIEHKHU, CPABHUBATH OLICHOYHBIE BBHIBOJBI,
BUJIETh UX CBS3b C KPUTEPUSMH OLICHOK U CBS3b C KPUTEPUSIMU C ONPENCIICHHOU
CHUCTEMOM LIEHHOCTEM.

1.5 PexomenayemMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOTrPaMMBbl Y4eOHOT0
npeaMera:

O0nwem OII: 243 yaca, B TOM 4HCIIE:
00s13aTeNbHOM ayIUTOPHOI yueOHOM Harpy3ku oOydvaromierocs 235 4acos;
CaMOCTOSITENIbHOM paboThl 00y4YaroIIerocs 8§ 4acos.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro npeaMera U BUAbI Y4eOHOH padoThl

Bux yueOHoi1 padoThI O0bém yacoB
Oo6bem OII 243
Oobs13aTesibHASE Ay IUTOPHAS yueOHAasi HArpy3Ka (Bcero) 235

B TOM 4YHUCJIC: -

1abopaTOpHbIE 3aHATUSA -

MPAKTUYECKUE 3aHATHUS 60
KOHTPOJIbHBIE PaOOTHI 20
KypcoBasi paboTa (IIpoeKT) (eCiIi MpeyCMOTPEHO)

CamocrosiTesbHasi padoTa o0y4aromerocs (Bcero) 8

HroroBas arrectanus B popMe dK3amMeHa
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3. YCJIOBUA PEAJIMBAIIUU TPOT'PAMMBI YYEBHOI'O
HPEAMETA

3.1. TpeGoBaHus K MUHUMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecIedeHHI0

Peanuzanust mporpamMmbl y4eOHOTO mpeAaMeTra TpeOyeT HalIuyus y4eOHOro
kabunera ®usnka, Xumuu, buonoruu; nadboparopuit ®uzuku, XumMun.

O6opynoBanne yueOHOTO KaOMHETA:
-KOMIUIEKT TprOOPOB OOIIIET0 HA3HAYEHUS;

- KOMIUIEKT IEMOHCTPALMOHHBIX TPHOOPOB;

- KOMIUIEKT IpUOOpPOB 71 TaOOpaTOPHBIX padoT;

- KOMIUJIEKT MeYaTHBIX M0coOuii (TaOIuIIbl, MIIAaKaThI, pa3gaTOYHble KapTOUKH,
TpaHCHApPaHTHI, U T.1.);

- KOMIUIEKT HOCUTENEH 3JIeKTPOHHOM HH(pOpMAIHH.

TexHunueckue cpeacTBa 00yyeHUS:

MHOTO(YHKIIHOHATbHBINA KOMIUIEKC MIPENOJaBaTels;

- uH(OPMaLMOHHO-KOMMYHUKATUBHBIE CPEICTBA;

- 3KpPaHHO-3BYKOBBIE MOCOOUS;

KOMIUIEKT 3JIEKTPOCHA0XKEeHN KaOuHeTa PU3NKU, XUMUU;

- JIEMOHCTpallMOHHOe o0opynoBaHue (OOIIEr0 Ha3HAYeHHs U TEeMaTHYECKHUEe
Ha0OpBHI).

3.2. UngopmaunnonHoe odecnevyenue oo0yuenusi. [lepeyeHb pekoMeHyeMbIX
y4eOHbIX u31anuii, UHTepHEeT-pecypcoB, 10NOJTHUTEILHOM JTUTEPATYPbI

OCHOBHbBIE HCTOYHUKHU:

1.®uzuka: yueonuk s 10 k. obmeoOpazoBarensHbIX yupexaenunii /I'.51. Mskuiies,
b.b. byxosues, H.H. Corckuii. — 12-e uzn. —M. : [Ipocsemenue, 2020. — 336 c.

2. ®uzuka: yueobnuk st 11 ki1, obmeodpazoBarenbHbix yupexaenuit /I".5. Mskuies,
b.b. byxoBues. — 12-e uzg. — M. :Ilpocsemenue, 2020. — 336 c.

3. ®usuka. 3agaunuk. 10 — 11 k1. : mocobue asa odmeodbpazosar. yupexaeHui /A.I1.
PeiMkeBuu. — 11-e w3a., crepeorun. — M. :Jlpoda, 2019. — 188, [4] c.: un. —
(3amaunuxu «JIpods»).

4.TI'abpuensn O. C.Xumusi: KHUTa JJIs1 TIperoaBaresiei: yaeoH-meToa. mocodbue — M.,
2019

5. Anekcammna W.IO u ap. «EcrectBo3nanue. YueOnuk nns 10 kmacca», M.:
N3natensckuil HeHTp «Akagemusi», 2018.

6. EnuzapoB A.A. «EctectBo3Hanne. YMK miida crapmeit mkons», M.: M3narensckuii
ueHtp «bunom», 2021.
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JIonoNHUTENBHBIE UCTOYHUKH:

1.becens! o ¢pusuke u texuuke: Hayu. — nmomyn. /H. /. I'nmyxos, H.B. Kambimanuenko,
II.1. Camoinenko. — M. : Beicm. mik., 2020. —160 c.. :u.
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4. KOHTPOJIb U OLIEHKA PE3YJbBTATOB OCBOEHUA

YYEBHOI'O ITPEIMETA

KoHTponb 1 oOlleHKa pe3ylbTaTOB OCBOSHUSI yUeOHOTO MpeaMeTa OCYIIECTBISETCS
IpenoAaBaTesieM B MPoLecce MPOBEACHUS MPAKTHUECKUX 3aHATHI U TaOOpaTOPHBIX
paboT, TECTUPOBAaHUS, a TAKXKE BBIINOJHEHUS OOYYArOIIMMUCA WHAWBHYaAIbHBIX

3aJIaHU, IPOEKTOB, UCCIICTOBAHUN.

Pe3yabTaThl 00yueHus (0OCBOEHHBIE
YMEeHHsl, YCBOEHHbIe 3HAHUS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB 00y4YeHHsI

YMeTh:

-IIPUBOAUTH MIPUMEPHI SKCIIEPUMEHTOB U (WJIH)
HaOMIOOEeHU, OOOCHOBBIBAIOIIUX: ATOMHO-
MOJIEKYJIIPHOE CTpPOEHHUE BCIICCTBA,
CYIIECTBOBAaHUE DJICKTPOMAarHUTHOIO TOJSI U
B3aUMOCBSI3b JJIEKTPUUECKOTO U MAarHUTHOTO
Mojed, BOJHOBBIE W KOPIYCKYJSIPHBIE
CBOIICTBA, HeoOpaTUMOCTh TEIUIOBBIX
MPOIECCOB, paszberanue TraJIakTHK,
3aBUCUMOCTDH CBOWMCTB BEIIECTBA OT CTPYKTYPhI
MOJIEKYJI, 3aBUCUMOCTh CKOPOCTH XUMHYECKOH
peakiuu OT TeMIepaTypb: U KaTalau3aTOpPOB,
KJIETOYHOE CTPOEHUE JKHUBBIX OPraHU3MOB,
ponb JIHK kak Hocu muisi HaclieCTBEHHOU
uH(OpMAIIMK, SBOJIIONHIO YKUBOW MPUPOJIBI,
MPEBPAILCHUSI JHEPTHUU M. BEPOSTHOCTHBIN
XapakTep IIPOLECCOB B JKUBOW U HEKUBOU
Mpupoze, B3aHMOCBS3b KOMIIOHEHTOB
DKOCHCTEMEI, BIUSHUC NCATCIHFHOCTH YCIOBEKA
Ha SKOCHCTEMEI,

-OG’bHCH}ITB HpI/IKJIaI[HOG 3HAUYCHUC
BaKHEUIIINX NOCTYDKEHUN B oOJactu
CCTCCTBCHHBIX HayK JJIsI: paBBI/ITI/I}I

SHEPIreTHKH, TPAHCIIOPTa M CPEACTB CBSI3H,
MOJIY4YeHUS! CHUHTETUYECKHX MAaTepuajoB C
3aJaHHBIMHU CBOICTBaMH, CO3JaHMUs
OMOTEXHOJOTHI, JedeHUus WH(OEKIHOHHBIX
3a00J1eBaHU, OXpaHbl OKPY>KAIOIIEH CPEIbI;
-BBIIBUTATh TUIIOTE3bl U MpEararb MyTH UX
MPOBEPKH, JIeNlaTh BBIBOJABI Ha  OCHOBE
HKCTIEPUMEHTAIIbHBIX MaHHBIX,
MPEACTABICHHBIX B BHUAE Tpaduka, TaOIUIIBI
VI TUarpaMMBbl.

3HaTh:

-CMBICII TIOHATHM: €CTECTBEHHO - HAYYHBIN
METOJ TO3HAHUs, JJICKTPOMarHUTHOE TIOJIE,
AJIEKTPOMATHUTHBIE BOJHBI, KBAHT, 3BOJIOLIMS
Bcenennoii, Oomnpmoii  B3pbB.  ConHedHas

-OreHKa BEIIOJTHEHUS

71a00paTOPHBIX U MPAKTHYECKUX PadoT;
-OnueHka BHEAyAUTOPHON CaMOCTOSITETbHOM
paboTsl;

-OreHKa BBIMOJTHEHUS KOHTPOJIbHBIX U
3a4eTHBIX PadoT;

-OK3aMeH.
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CHCTeMa, TaJlaKTHKa, NEPHOANYECKUIl 3aKOH,
XMMHUYECKasl CBSI3b, XHMHUYECKas peakuus,
MaKpOMOJIEKYIa, 0eJoK, KaTaan3arop,
depment, kietka, auddepeHnHanus KIeTok.
JHK. Bupyc, Ouosoruveckas 3BOJIIOIUSA,
O6uopazHooOpaszue, OpraHu3M, [OMYJIALUS,

9KOCHUCTEMA, ouocdepa, SHTPOIHS,
caMOOpraHu3aIus;

-BKJIaJl BEJIMKUX YYEHBIX B (QOpMHUpOBaHUE
COBPEMEHHOM  €CTECTBEHHO -  HAy4HOU

KapTHUHBI MUpA.
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