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1.IHOACHUTEJIBHAS 3AITUCKA

Pabouast mporpamma oOmieoOpa3oBaTenbsHON y4eOHOTO TMpeaMeTa «XUMUSD)
npeaHa3HadyeHa Jig uzydenust xumuu B [IpodeccnonansHom yuunuiie AIACY, npu
peanu3anui  00pa30BaTEIBHONW MPOTPAMMBI CpPETHETOo OoOIero ooOpa3oBaHUS B
npenesiax OCBOCHUS OCHOBHOM mMpodeccHOoHaNbHOM 00pa30BaTeIbHONM MPOrpaMMbl
CIIO (OIIOIT CIIO) mo npodeccun 54.01.22 PecraBpaTop Ha ©6a3ze OCHOBHOIO
o0O1miero oOpa3oBaHws.

PabGouass mnporpamma yudeOHOTO nmpeameTa «XuMus» paszpaboraHa B
cooTBeTcTBUM ¢ DenepalbHbIM TOCYJAapCTBEHHBIM O0pAa30BaTENbHBIM CTaHIAPTOM
CpelHero oOmero o0pa3oBaHUs, YTBEPXKICHHBIM MpUKa3oM MUHHCTEpPCTBA
oOpazoBanus W Hayku Poccuiickoit ®Depeparuu ot 17 mas 2012 r. Ne 413
(3apeructpupoBan MunuctepctBoM roctutiuu Poccuiickot @enepanuu 7 urons 2012
r., peructpauvonHslii Ne 24480). IIpukazom MuHuUcCTEpCcTBa MPOCBELICHUS
Poccuiickoit @enepaunn ot 23.11.2022 No 1014 «OO6 yrBepxkaeHun denepanbHOU
o0pa3zoBaTeIbLHOM MPOTrpaMMbl CpeHero oOiiero oOpazoBaHus» (3aperucTpUupoBaH
22.12.2022 Ne 71763).

ConepxaHue mporpamMMbl y4eOHOW IUCUUILIMHBI «XHUMHS» HAMpaBICHO Ha
JNOCTH)KEHHE CIEAYIOIMX LEee:

- (opmupoBanue y oOydYarONIMXCS YMEHHUS OIICHUBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHMS 1151 KAKJIOTO YEJIOBEKa;

- ¢dopMHpoBaHUE Y 00YUYaAIOIIUXCS IIEJIOCTHOTO MPEACTABICHUS O MUPE U
pOJIM XUMHHM B CO3JaHUM COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MUPA;
YMEHUSI OOBICHATH OOBEKThI M TMPOIECCHI OKpYXKAloUeh JeHCTBUTEILHOCTH:
MIPUPOJHOM, COLMATIBHOW, KYJIbTYPHOM, TEXHUYECKON CpEIbl, — HCIIOIB3Ys IS
ATOTO XUMMUYECKUE 3HAHUS;

- pa3BuTHE y OOy4YaloImMXCcsi yMEHUW pa3nuuarth (AKThl M OIEHKH,
CpaBHUBATh OIIEHOYHBIC BBIBObI, BUACTh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBS3b
KpUTEPUEB C ONPENETECHHOM CHCTEeMOW LEeHHOCTeH, (OpMYIUpOBATh W

000CHOBBIBaTh COOCTBEHHYIO MTO3HIIHIO;



- npuoOpeTeHrne O0y4aroUIMMUCS OMbITa Pa3HOOOPA3HOW AEATEIbHOCTH,
NO3HAHMWA W CaMONO3HAHUS; KIIOUYEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAJIbHOE
3HAUEHUE NJIsl Pa3JIMYHBIX BUJOB JACSATEIBHOCTU (HABBIKOB pEIICHUS MPOOiIeM,
OpPUHATHA  pELIeHWM, TIoMCKa, aHaimm3a W 00paboTku  uHOpMaIuH,
KOMMYHUKATHUBHBIX  HAaBBIKOB,  HABBIKOB  M3MEpPEHUN,  COTPYAHUYECTBA,

0e30macHoro 06paI[ICHI/I$I C BCIICCTBAMHU B HOBC@I[HGBHOﬁ )KI/IBHI/I).

2.0BIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

XuMusi — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHUH, CBOMCTBAX U
NPEeBpPALICHUSIX, 3HAYEHUMM XUMHYECKHX BELIECTB, MAaTE€pUaJIOB M IPOLIECCOB B
MPAKTHUECKOHN JEITeIbHOCTH YEeTIOBEKA.

Copepxanve  0011€00pa30BaTENbHOIO  yuyeOHOro  mpeamera  «XHUMHUD»
HaIpaBJICHO HAa YCBOEHHE OOYYaIONIMMUCS OCHOBHBIX MOHSTHUN, 3aKOHOB U TEOPU
XUMHH, OBJQJICHUE YMEHUAMHU HAOIIOAaTh XWMUYECKUE SIBIICHUS, MPOBOJUTH
XUMHUYECKUN SKCIIEPUMEHT, MIPOU3BOJUTH PACUEThl HA OCHOBE XMMHMUYECKUX (HOpMYI
BEILIECTB U YPABHEHNN XMMHUYECKUX PEAKIIUM.

B nponecce nzydyeHus XumMun y o0y4aronuiuxcs pa3BUBaIOTCS I03HABATEIbHBIC
UHTEPEChl U HHTEIUICKTYaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIHHOM
npUOOpeTEeHUs] 3HAHUN 10 XUMHH B COOTBETCTBUU C BO3HHKAIOUIMMH KHU3HEHHBIMHU
npobyieMaMu, BOCHHUTHIBAETCS OEpexHOE OTHOUIEHHS K MpHUpOjAe, MOHHUMaHUE
3I0pOBOTO 00pa3a KU3HHU, HEOOXOJUMOCTH NPEAYNPEXKICHUS SIBJICHUN, HAHOCSIINX
Bpell 3J0pPOBBI0 M OKpyXkaromen cpene. OHM OCBAMBAIOT NPUEMBI T'PAMOTHOTIO,
0€30I1aCHOr0 MCIOJIb30BaHUS XUMUYECKUX BEIIECTB U MaTEPHUaJIOB, IPUMEHSEMbIX B
OBITY, CEIbCKOM XO3SIICTBE U HA TIPOU3BOJICTBE.

B mpodeccuonanpHpix 00pa30BaTENbHBIX OpraHU3aLUAX, PEATU3YIOLINX
o0pazoBaTeIbLHYIO MPOrpaMMy CpeHero ooiero oopa3oBaHus B Mpejeaax OCBOCHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHusl, y4eOHBIN MpeaMeT « XUMHU)
u3ydaercsi Ha 0azoBom ypoBHe @DI'OC cpemnero obmero oOpa3oBaHusl,
OCHOBBIBACTCS Ha 3HAHUSAX OOYYAIOMIMXCS, MOJYyYEHHBIX MPH H3yUYeHUH (DU3HKH,
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ounonoruu, reorpaduu, MaTeMaTHKA B OCHOBHOM IIIKOJIE.

Peanuzanus neayKTHBHOTO TOAXOAA K WM3YYCHHUIO XHWMHUH CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKHX ONEpalii MBIIUICHUS, KaK aHajiu3 U CHUHTE3,
0000IeHne ¥ KOHKpPETH3alMs, CpPaBHEHWE W AaHAJIOTHs, CHUCTEMaTU3alus |
KJIacCUUKaIIUs.

N3yyenne xumuu B TPO(EeCcCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alUsiX,
peanu3yronmx o0pa3oBaTEIbHYI0 MPOTrpaMMy CpPEIHEro oOIero oOpa3oBaHUS B
npeaenax ocoeHuss OIIOIT CITO nHa 6a3e 0CHOBHOro 00IIero 00pa3oBaHMs, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT MPOQHII MPOPECCHOHATBHOTO 00pa30BaHusl.
DTO BBIpaXKaeTcsl B COJEpPXKAaHWU OOYyYEeHHSs, KOJMYECTBE YacOB, BBIJCISEMBIX Ha
U3Y4YCHUE OTIECIBHBIX TEM MPOrpaMMbl, TTTyOWHE KX OCBOCHHUS OO0YYalOIUMUCH,
o0beMe M  XapakTepe MPaKTUYECKUX  3aHITHH, BHUJAX  BHEAYJUTOPHOU
CaMOCTOATENbHON pabOThI CTYICHTOB.

B nmnpouecce wu3ydeHUsT XUMUHA TEOPETUUYECKHE CBEACHUSA JOMOJHSIOTCS
JIEMOHCTpALUsIMU, J1a0OpAaTOPHBIMU  ONBITAMH W MPAKTUYECKUMU  3aHATHSIMU.
3HAYUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY O3KCIepuMeHTy. OH OTKpBIBAET
BO3MOXXHOCTh (DOPMHUPOBATHh y OOYHAIONIUXCS CIEHUANIbHbIC MPEIMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMH, BBIMOJIHATH MPOCTHIE XUMHUYECKHUE OMBITHI, YYUTh
0e30macHOMY ¥ DJKOJIOTMYECKH TPaMOTHOMY OOpaIlleHHUI0 C  BEHIECTBAMH,
MaTepuajiaMH U Mpolieccamu B ObITY U Ha POU3BOJICTRBE.

B nmnpomecce wusydeHus XumMuu BaxHO (HOpPMHUPOBATH HHODOPMAIMOHHYIO
KOMIIETEHTHOCTh oOOyuaronuxcsi. [loaTomMy mnpu opraHuzanuyd CamMOCTOSTEIbHOU
paboThl HEOOXOAUMO AaKIEHTHUPOBATh BHUMAHHE OOY4YalONIUXCSl Ha TOHCKE
uHdopmauu B CpeAcTBaXx MaccMmenua, MHTepHeTre, yueOHOW W cCHerUaibHON
JUTEPaType C COOTBETCTBYIOIIUM O(DOPMIICHUEM U MPE/ICTABICHUEM PE3yJIbTaTOB.

[Ipu orbope comepkanuss y4eOHOro TmpeaAMeTa «XUMHUS» HCIOJIb30BaH
MEXIUCITUTUTMHAPHBIN TOJIX0/, B COOTBETCTBUU C KOTOPHIM OOYYArONTUECs JOJKHBI
YCBOUTH 3HAHUS U YMEHUsI, HEOOXOAUMbIC Il (POPMUPOBAHUS €IUHOU 1EITOCTHOM

€CTECTBEHHOHAYYHON KAapTHUHBI MHUpa, Ompeensioneii (GopMupoBaHre HAyYHOTO



MUPOBO33pEHUs, BOCTPEOOBAHHBIE B KU3HU U B MPAKTUYECKOM IEATEIBHOCTH

N3yuenne o61meoOpazoBaTebHON y4eOHOTO npeaMeTa « XUMUs 3aBEepIIacTCs
MOJIBEICHUEM HTOTOB B (hopMe 3K3aMeHa B paMKaxX IMPOMEKYTOUYHOM aTTecTaluu
cryaertoB B mpouecce ocBoeHust OIIOIT CIIO ¢ momydeHueM cpemHero oO0IIero
obpazopanus (ITIIKPC).

3. MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIVIAHE

VY4eOHbIN IpeaMeT « XUMUS SBIISETCS 00s13aTeIbHON YIeOHON AUCIIUIUIMHON
0011e00pa3oBaTeNILHOTO IHMKJIA OCHOBHOM MpOQecCHOHANbHON 00pa3oBaTelibHON
IPOrpaMMBbl CPEHETO MPOo(ecCHOHABHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ moiydeHreM cpenaHero obmiero obpaszoBanus (ITIIKPC) ¢ yderom
tpeboBanuii ®I'OC CIIO u npoduiia npodeccuoHalIbHOTO 00pa30BaHUs.

B yue6npix minanax [IIIKPC mecto ydyeOHOro npeamera «XMMHUs» B COCTaBe
00s3aTENIbHBIX ~ Y4E€OHBIX  TPEIMETOB, o0si3aTebHBIX IS OCBOCHHSI

TEXHOJIOTUYECKOTO Tpoduiisi mpodeccroHaIbHOr0 00pa30BaHMUs.

4. PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEMETA

OcBoeHue colepKaHusl Y4eOHOW AUCIUIUIMHBI «XUMHs» 00ECleurnBaeT
JNOCTH)KEHHE CTYACHTAMH CIIEIYIOLINX PE3yIbTaTOB:

JIUYHOCMHBIX:

JI1 4yBCTBO rOPAOCTH U YBAKEHHSI K HCTOPUH U JTOCTHKEHUSM OTEYECTBEHHOM
XMMHMUYECKON HayKd; XHMHUYECKHM TPaMOTHOE IIOBEJIEHHE B MNpOo(hecCHOHATBbHON
NEeATEIbHOCTH W B OBITY MpU OOpallleHMH C XUMUYECKHMH BEIlECTBAMH,
MaTepHaJaMH U MPOLIECCaMU;

JI2 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHUsI U TTOBBIIIIEHUS KBATU(UKAIIUU B
n30paHHON Tpo(decCHOHANBbHON JeATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
XUMHUYECKUX KOMIETEHIUH B 3TOM;

JI3 ymeHue HMCHoJIb30BaTh NOCTHKEHHUS COBPEMEHHOM XMUMWUYECKOW HAyKH U
XUMHUYECKUX TEXHOJOTMM JJi TMOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO

pa3BUTHS B BEIOpaHHOM MpodecCuoHATBHOM eATeTbHOCTH,



MemanpeomMemHplx:

M1 wucnonp30BaHKWE pa3JIMYHBIX BHUJOB MO3HABATEIBHOM JEATEIBHOCTH M
OCHOBHBIX HHTEJUICKTyaJIbHBIX oOmepaiuil (IMMOCTAaHOBKU 3ajauyd, (PopMyIupoBaHUS
TUIIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHHUS, 000OIICHUS, CUCTEMAaTU3AINH, BBISIBIICHHS
MIPUYMHHO-CJICACTBEHHBIX CBS3€H, IMOMCKA aHAJIOroB, (DOPMYIUPOBAHUS BHIBOJIOB)
JUIS. PELICHUsI MOCTABJICHHOM 3a/lauM, MPUMEHEHHWE OCHOBHBIX METOJIOB MO3HAHUS
(Habmro/leHrss, HAYYHOTO OKCIEPUMEHTA) JUIsl HW3YYEHUS Pa3jIUdHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJIUMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

M2 wuCnonb30BaHHUE PA3NWYHBIX HCTOYHHKOB JUISI TOJYYECHUS XUMHUYECKOUN
nHpopMamuu, yMEHHE OIICHHUTh €€ JOCTOBEPHOCTh JUIS JOCTIDKCHHS XOPOIIHMX
pe3yapTaToB B npodeccuonanbHol cdepe;

npeomMemHulxX:

I11 cdhopmupoBaHHOCTH NPEACTABICHUM O MECTE€ XHMHH B COBPEMEHHOM
HAay4YHOW KapTUHE MUpPA; MOHMMAaHWE POJM XUMUU B (OPMUPOBAHUM KPYro3opa U
(G YHKIIMOHATBLHOM TPaMOTHOCTH YeIOBeKa JIJIS pelleHUs] MPAKTUYSCKUX 3a]1a4;

[12 BnageHue OCHOBOMOJATAIOMIUMH XUMUYECKUMU TOHSATUSMU, TEOPHUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAaHUE  XMUMHUUYECKOMH
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

[13 BrnasieHrie OCHOBHBIMU METOJAMU HAYYHOI'O MO3HAHUSI, UCTIOJIb3yEMbIMU B
XUMHUM: HAONIOJCHUEM, OIMCAHUEM, H3MEPCHHUEM, OJKCIEPUMEHTOM; YMCHHE
o0pabaTbhiBaTh, OOBSCHSITH PE3YJbTaThl MPOBEICHHBIX OMBITOB M JI€JIaTh BBLIBOJBL;
FOTOBHOCTh W CHOCOOHOCTh MPHUMEHATh METOAbl TIO3HAHUS MpPHU PEIICHUU
MPAKTUYECKUX 3a/]a4;

14 chopMupoBaHHOCTH YMEHHSI JaBaTh KOJMYECTBEHHbIC OIEHKU U
MIPOU3BOIUTH PACUYETHI 10 XUMHUUECKUM (HOPMYyTIaM U YPaBHEHUSM;

I15 BnageHue mpaBUJIaMM TEXHHUKH O€30IAaCHOCTH IIPH  HMCIIOJIB30BAHUHU
XUMHYECKHUX BEIIECTB;

I16 copmMupoBaHHOCTH COOCTBEHHOM IMO3UITMN IO OTHOIIEHUIO K XUMHYECKOM



uHbOpMaInH, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

S.COAEP/KAHUE YYEBHOI'O ITPEIMETA

HaunmMmeHoBaHHe Conep:xxanue yueOHOro MaTepuaia u (pOpMbl
pa3aesioB U TeM OPraHM3aNyHu JesiTeJIbHOCTH 00y4alommuXxcst
BBengenue OcHoBHbIE MOHATHS XUMHUH. BemectBo. AtoM. Mosnekyia.

Xumuueckui aneMenT. Asutorponus. [IpocTeie u cinoxHbIe
BelecTBa. KaueCcTBEHHBIN U KOJMYECTBEHHBIN COCTaB BELIECTB.
XuMuyecKkue 3Haku U (hOpMYIIbI.

3HaueHue XMMUU Ipu ocBoeHuu cneuunansHocreir CI10
TEXHUYECKOTo npoduisi npoeccuoHaAIbHOro 00pa3oBaHusl.

Kountpoabnas padora Nel. Cpe3oBas paboTa 1o XMMHH 3a Kypc
CpeIHEeH OO0IIeH MIKOJIbI.

Pa3zgen 1. OcHOBBI CTPOEHHUS BelIECTBA

Tema 1.1 CTpoeHue aToMoB
XHMHUYECKHUX 3JIEMEHTOB U
MPUPOJIA XUMUYECKOI CBA3M

CoBpemeHnHasi MO/Ie/Ib CTPOCHHSA aTOMa.

OnexTpoHHas KoH(purypanus atoma. Knaccudukanums XauMruaeckux
3JIEMEHTOB (s-, P-, d-31eMeHThI). BalieHTHBIC 3JICKTPOHBIL.
BanenTtHocTh. DneKTpoHHAas IpUpoa XuMudeckoi cBsi3u. MloHHast
CBAA3b KaK CBA3b MEKJY KATHOHAMM U aHUOHAMH 32 CYET
AJIEKTPOCTATUYECKOTO MPUTSHKEHUSI. DIEKTPOOTPULIATEIBHOCTb.
KoBajieHTHbIE NOJISIpHAs ¥ HEMOJISIPHAS CBSA3H.

IIpakTnyeckas padora Nel. CocraBiieHue 3JIEKTPOHHO-
rpaduyeckux Gopmyn 3J€MEHTOB

IIpakTnyeckas padora Ne2. OmnpeneneHue XapakTepUCTHKU
351eMeHTOB 110 Ileproauueckoii cucreme

Tema 1.2
Ilepuoauveckuii 3aK0OH 1
radauua . U. MenaesneeBa

Ilepuoanyeckasi cucreMa XUMHYeCKHUX daeMeHnToB JI.U.
MemnpeaeeBa. Gusnyeckuii cMbica [lepuogunyeckoro 3akona /.M.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
HJIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOXKHBIX BEIIECTB B
COOTBETCTBHUU C MOJIO)KECHUEM XUMHYECKOT0 3JIEMEHTA B
[Tepuonnueckoii cucreMe. MUpPOBO33pEHUYECKOE U HAYUYHOE
3HaueHue [lepnoguueckoro 3akona /[.1. Menneneesa. [Iporuossl

U

MCHILGJ'IGGBa. OTKpI)ITI/IC HOBBIX XUMHWYCCKHX IJICMCHTOB.

IIpakTnueckas padora Ne3. XapakTepuCTHKa 3JIEMEHTOB,
OIIpeIeTICHUE IEMEHTA I10 €Tr0 AIEKTPOHHOU (opMyIie, onpeesieHne
(hopMyJ1 BEICIIUX OKCHJIOB, UX XapaKTEPUCTHKA.

IIpakTnuyeckas padora Ne4 HaxoxaeHue OTHOCUTEIbHON
MOJIEKYJIIPHOW M MOJIIPHOM MaccChl BEIECTBA

Pasnen 2. XuMu4yeckue peaknuu




Tema 2.1
Tunbl XUMHYECKHX PeaKuul

Tema 2.2
DIIEKTPOTUTHYECKAS
JrUCcCCcoUuanuAa u WOHHBIA 0OMEH

Knaccupukauus ¥ TUNIBI XMMUYECKUX PeaKIuil ¢ ydacTuem
HeOpraHu4ecKux BemecTB. OKUCIUTENEHO — BOCCTAHOBUTEIbHBIE
peakuu. OnpeneneHue CTENEeHN OKUCIEHUS JIEMEHTOB
KonuyecTBeHHbIE OTHOIICHUS! B XUMUU. OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHBI B XMMUU U PACUETHI 110 YPABHEHUSIM
XMMHYECKHUX peakiui. MoJib KaK €MHHIA KOJIMYECTBA BEIECTBA.
MousipHast Macca. 3aKOHbBI COXPaHEHUSI MacChl U SHEPIUU. 3aKOH
\ABoraapo. MomsipHbIl 00bEM

ra3oB. OTHOCUTEJIbHAS TUIOTHOCTH T'a30B.

IIpakTuyeckasi padora Ne 5. CocraBneHue ypaBHEHUN
OKHUCINUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ METOAOM
PIIEKTPOHHOTO OasiaHca.

IpakTuyeckas padora Ne6. Pemenue 3a1ay mo KOIM4eCcTBY
BELICCTBA.

Teopusi 3JIeKTPOTUTHYECKOH JUCCcOnMalnu. Peakiiny HOHHOTO
o6meHa. CocraBieHue YpaBHEHUH peakiyii HOHHOro oOMeHa IyTeM
COCTABJICHHA UX ITOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHCHPIfI.
['unponus coneit. CocraBiaeHUe peakUuii THIPOIN3a COIEH.
3HaueHue ruapoIn3a B ONOJIOrHYECKUX OOMEHHBIX MTPOLIeccax.
[IpuMeHeHHe rupoIin3a B IPOMBIIIEHHOCTH.

IIpakTnuyeckas padora Ne 7. CocraBieHue ypaBHEHUN peakuil B
MOJICKYJIIPHOW ¥ HOHHBIX (hopMax.

IpakTuyeckas padora Ne 8. CocraBieHue peakiuii ruIpoIn3a
COoJIeH.

Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTraHNYECKNX BelleCTB

Tema 3.1

Knaccudukanus, HOMEHKIATypa U
CTPOCHHE HEOPTaHMUECKUX
BEILICCTB

Kaaccupukanus HeopraHm4ecKux BelecTB.

[IpocTeie u cioXkHbBIE BenlecTBa. MeTallibl 1 HEMETAJUIbI.
Oco0eHHOCTH CTPOECHHUS.

(OCHOBHBIE KJIACCHI CIIOKHBIX BEILECTB (OKCH/IbI, THIAPOKCHIBL,
KHCIIOTHI, conn). HoMeHkaTypa 1 Ha3BaHHE HEOpraHMYECKUX
BEIIECTB UCXO/IS U3 MX XUMUYECKOH (POpMyJIIbI MIIM COCTaBIICHUE
XUMHUYECKON (OpMYJIbl UCXO/Isl U3 Ha3BaHUS BEILECTBA 110
MEXIYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MeXMOIEKYIIIpHBIE B3auMoAeicTBUs. Kpuctamoruaparsl.
ArperaTHble cOCTOSIHUS BenlecTBa. Kpucraminueckue nu aMmopQHble
BelecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HIOHHAsA, MeTalNIN4ecKas ). 3aBUCUMOCTb (PU3NYECKUX
CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNINYECKON pemeTku. [IpuanHbl
MHOTroo0Opasus BeiecTB. CoBpeMEeHHbIE TPEICTABICHHS O CTPOSHUU
TBEPABIX, KUAKUX U Ira3000pa3HbIX BenlecT. Kuakue KpucTaibl.

IIpakTnuyeckas padora Ne 9 Knaccuduxauus 1 HOMEHKIATypa
HEOPraHUYECKHUX KUCIOT U OCHOBAHHM

IIpakTuuyeckas padora Ne 10 Kiaccuduxanus u HomMmeHKIaTypa
HEOPraHWYECKNX OKCHJIOB U COJIEH

Tema 3.2
Du3nko-xuMHUECKHE CBOMCTBA
HEOPTraHUYECKUX BEIIECTB

Mertamiel. O0mue Guznueckre 1 XUMUYECKUE CBOWCTBA METAJIJIOB.
Kiraccudukarnus METauioB 10 pa3IMYHbIM TPU3HAKAM.
DIEKTPOXUMHUYECKUHN Psiji HAPSHKEHU METAIIOB. 3HAUEHUE
METaJUIOB U HEMETAJIJIOB B IPUPOJIE U KU3HEACATEIIHHOCTH
"yesnoBeKa U opranu3MoB. Kopposust MeTaioB: BUAbI KOPPO3HH,
CIIOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH.

Hemetannel. O6mue dhuznueckne 1 XMMUYECKUe CBOMCTBA
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HeMeTaJUIoOB. TunuyHele cBolicTBa MeTaioB IY— Yl

rpyrmi. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJLJIOB.
KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IC.

XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
BEIIECTB (OKCHUJIOB, THAPOKCUIOB, KUCIIOT, COJICH | IIp.).
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COCJIMHEHMH, BHICHIUX OKCHUJIOB U TUJIPOKCHJIOB.

IMpakTnuyeckas padora Ne 11. MeTaiisl U UX COeIMHEHUS

IpakTuyeckas padora Ne 12. Hemerauisl v X COeAMHEHUS

Tema 3.3

[Tpon3BOICTBO HEOPTAaHUUECKUX
BEIIECTB. 3HAUEHUE U IPUMEHEHHE
B OBITY 1 HA IIPOU3BOJICTBE

OO0111e TPeACTaBIeHHS O IPOMBILUIEHHBIX CLIOCO0aX MOTyYeHUs
XUMUYECKUX BELIECTB (Ha MpUMEPE MPOU3BO/ICTBA aMMHUaKa, CEPHOM
kuciaoThl). [lonsarue o metamrypruu. UepHast 1 1iBeTHas
MeTamuryprust. O6ume crnocoOsl momyyeHust MetayuioB. [lonstue o
criaBax. CIutaBbl JKelie3a ¥ UX poJib B COBPEMEHHOM TEXHHKE U
Baleil mpogeccuu.

[IpakTHyeckoe MPUMEHEHHUE IEKTPOIN3A ISl TOTyUSHHSI
[IETIOYHBIX, MIETOYHO3EMENIbHBIX METAIIOB U ATFOMUHHUSL.

PoJib Ta30B B COBpEMEHHOM TEXHHKE U Ballel npodeccuu.
3HaueHue ¥ IpUMEHEHHNE B ObITY U Ha IPOU3BOJICTBE
HeopraHudeckux Beuiects. [Ipo0ieMa 0TX0A0B ¥ TOOOUHBIX
MPOITYKTOB.

IMpakTuyeckas padora Ne 13. D1ekTpoiu3 BOJAHBIX PACTBOPOB
COJICH.

KonTpomnbHas padota No2 «CBolicTBa HEOPraHUYECKUX
COETMHEHU I

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHN4YecKMX BellecTB

Tema 4.1
Knaccudukanus, ctpoenue u
HOMEHKJIATypa OpPTraHUYECKUX
BEIECTB

IIpenmer oprannueckoit xumuu. [IpupoaHsie, HICKyCCTBEHHBIE U
CUHTETHYECKHE OpraHnyecKkue BemecTsa. CpaBHEHUE OPTaHUYECKUX
BEILLECTB C HEOPraHUYECKUMU. BaneHTHOCTh. XUMUYECKOE CTPOEHUE
Kak MOPSIIOK COEUHEHUSI aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.
Teopus crpoeHns opraHnueckux coequHennii A. M. bytieposa.
(OCHOBHBIE MOJIOKEHUS TEOPUHU XUMHUUECKOT0o cTpoeHus. M3oMepus
1 M30Mepbl. XUMU4ecKue GopMyJibl U MOJENI MOJIEKYI B
OpPraHU4YeCKONM XUMHH.

Knaccudukanus oprannueckux BemectB. Kiaccuduxanus BemecTs
[0 CTPOEHUIO YTIIEPOJHOIO CKEJIEeTa U HATUYHUIO (DYHKIIMOHATIBHBIX
rpynn. ['omonoru n romonorus. Hauana Homenknatypst [UPAC.

IMpakTnueckas padora Neld. CoctaBieHne pa3BepHYTHIX U
COKpAILlEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEIECTB.

Tema 4.2.

CBoiicTBa, NPOU3BOJICTBO U
MPUMEHEHNE OPTaHUYECKUX
COEeTUHEHUN

[TpenenbHbIC YTIEBOAOPOABI. AJTKAHBI: TOMOJIOTHYECKUHN P,
M30MepHUs U HOMEHKIIATypa aJlkaHOB. XMMHYECKUE CBOMCTBA
QITKAHOB.

["opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HICTOYHUKOB TEILIA B
MPOMBIIIIICHHOCTH U ObITY. HaxoxaeHue B mpupojie 1 MpuMeHEHHE
QITKAHOB .

HenpenenbHbie yrieBoaOPOIbl. AJTKEHBI. DTUJIEH, €r0 MOJyYeHUE
(meruapupoBaHUEM 3TaHa, ICTIOIMMEpHU3alliel TOINITUIICHA).
["'omonornueckuii psz, ”30MepHsi, HOMEHKJIATypa alKEHOB.
XMMHUECKHE CBOMCTBA ATUJIEHA: TOPEHUE, KAYECTBEHHBIE PEaKIUU
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(oOecriBeurBaHME OPOMHOM BOJIBI M pacTBOpa NIEPMaHTaHATA KaJIHs).
[TonnMepu3zanus 3TUIEHa KaK OCHOBHOE HaIIPaBJIEHUE €TI0
MCIIOJIb30BaHUS.

AnKUHBL. AnileTusieH. ['opeHue aleTniieHa Kak MCTOUHHUK
BBICOKOTEMIIEPATYPHOT'O IUIAMEHU JJI CBAPKU U PE3KH METAIUIOB
TexHuka 6€30MacHOCTH MPHU paboTe C alleTHICHOM.

Apensbl. benzon, ero crpoenue u GU3NYECKUE CBONCTBRA.
XuMudeckue cBorcTBa OCH30J1a U ero rosrydeHue. [Ilpumenenue
OEH30I1a HA OCHOBE CBOMCTB.

[IpupoIHBIE ICTOYHUKH YIJIEBOXOPOAOB. [Ipupoanslii ra3: cocras,
npuMeHeHue B kayecTBe TorumBa. Hedts. CoctaB u nepepaboTrka
HedTH. [leperonka nedru. Hedrenpomykrsr.

Crniuptel. 'mapokcuinbHas rpynmna kak GyHkunoHaiabHas. [lonsaTue o
[peeabHbIX OJHOATOMHBIX CIIUPTaX. XMMHUECKHUE CBOICTBA
ATaHOJIA: B3aUMOJIEHCTBUE C HATpUEM, 00pa30BaHUE NMPOCTHIX U
CJIOKHBIX 3(pUpOB, OKHCIIEeHUE B anbaerul. [lonmyuenue sTanona
OpO’KEeHHEM TJIFOKO3bl U TuApaTanuel stwieHa. [Ipumenenue
STaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS JIIs
OpraHu3Ma yejoBeKa U MpeaynpexaeHue. I TunepuH Kkak
[IpeICTaBUTENIb MHOIOATOMHBIX clIMPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CITUPTBHI.

[IpumeHeHue rMnepuHa.

Denon. Pusnyeckre 1 XUMUUECKUe cBoiicTBa (eHomna. [Ipumenenne
(hbeHos1a HA OCHOBE CBOMCTB.

Anbaeruabl. [lonstue o6 anpaernaax. Anbaeruanas rpymmna Kak
(byHkunoHanbHas. PopMabIeru U €ro CBOMCTBA: OKUCIICHHUE B
COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI
crupt. [lomyuenue anpaernjoB OKUCICHUEM COOTBETCTBYIOLIMX
cniupToB. [Ipumenenne Gpopmainbaeruaa Ha OCHOBE €ro CBOMCTB.
KapOoHoBbie kucioThl. [ToHsATHE O KAPOOHOBBIX KUCIOTAX.
KapOokcunbHas rpyrina kak GyHKIHOHaNbHas. ['oMonornueckuii
PsIT IpeAeTbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tomyuenue
KapOOHOBBIX KHUCJIOT OKHCIEHUEM alIbJIETUI0B. XUMUYECKUE
CBOMCTBA YKCYCHOM KHMCJIOTBI: 00IIHE CBOWCTBA ¢ MUHEPAJIbHBIMU
KHCIIOTaMHU U peakuust arepudukanuu. [I[pumeHenne ykcycHon
KHMCJIOTHI HA OCHOBE CBOMCTB.

CnoxxHble 3¢upsl U kupbl. [loayueHue cnoxHbIX 3pUpOB peakueit
brepudukanyu. CioxHble 3UPbl B IPUPOJIE, UX 3HAUECHUE.
[IprmeHeHue ClIoXKHBIX 3(pUPOB HA OCHOBE CBOMCTB. AMUHBI.
[Monatue 06 aMuHax. AHWJIMH KaK OpraHU4YeCKOe OCHOBAHHE.
[IpMeHeHne aHUIMHA HA OCHOBE CBOWCTB.

[Tonmmepsl. [lonumeps! - BaxHeIIEe CBIPBE IS TOTYUYEHUS
CTPOUTENbHBIX MaTepranoB. OCHOBHbIE MOHATHUS.

ITnactmaccel. TepMoIIacCTUUHBIE U TEPMOPEAKTUBHBIE TJIACTMACCHI.
[TonuaTHIIEH U €ro MpUMEHEHHUE B CTpouTeabcTBe. CIOCOObI
pacTio3HaHus IJIacTMAacc.

Bonokna, ux kinaccugukanus. CriocoObl paclio3HaHUSI BOJIOKOH.
CHHTETHYECKHE KaydyKH U UX UCIIOJIb30BAHUE B CTPOUTEIILCTBE.

IMpakTuyeckasi padora Nel5. Hazpanue npeneabHbIX
YTIIEBOJOPOIOB
o mexayHapoHor HomeHkinatype [UPAC.
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IMpakTuyeckasi padora Nel6. Hazpanue HenpenenbHbBIX
YTJI1€BOIOPOAOB 0 MexayHapoaHoi HomeHkiarype [UPAC.

IMpakTuyeckasi padora Nel7. Hazpanue cnupToB 1o
MexayHapoaHoi HomeHnkiatype IUPAC.

IMpakTuyeckasi padora Nel8. CocraBieHue ypaBHECHHIN peakIuit
BTepUPHUKAIN

Tema 4.3.
Oprann4ecKue BEIIecTBa B
PKU3HENEATEIbHOCTH YEJIOBEKA

DKupsl kak crnoxkubie 3¢upsl. Kinaccuduxanus ;xupoB. XuMudeckue
CBOMCTBA KUPOB: TMIPOJIU3 U THIPUPOBAHUE KUAKUX KUPOB.
[TprumeHeHue >KMpOB HA OCHOBE CBOMCTB.

'YrneBossl. [r0Kk03a — BEmIECTBO ¢ JBOMCTBEHHON (DyHKIIMEH —
QIIbJIErUI0CIUPT. XUMHUECKHUE CBOICTBA II0OKO3bI. [Ipumenenue
[JIFOKO3bI HA OCHOBE CBOMCTB.

Caxapo3a, KpaxMaJj U LeJUTI0J103a, CTPOCHUE, CBOMCTBA,
[IpUMEHEHNE 3HAUEHUE YIJIEBOAOB B KUBOU IIPUPOJE U KU3HU
YeloBeKa.

HyxnennoBbie kucioTsl. CocTaB, CTpOeHHE U OMOJIOTHYECKAs POIIb.
AMUHOKHUCIOTBL. AMUHOKHUCIIOTHI Kak aM(oTepHbIe

MU YHKIIMOHAIbHBIE OPTAHUYECKUE COSIUHEHMS. XUMUYECKUE
CBOMCTBA aMUHOKHUCJIOT: B3aUMO/ICHCTBUE C II€JI0YaMH, KUCIOTaMH
1 ApYT C IpyroM (peakius NoauKoHaeHcaun). Ilentunnas cBsa3b u
rmosunentuabl. [[ppymMeHeHre aMUHOKUCIOT HAa OCHOBE CBOMCTB.
benku. [lepBuuHasi, BTOpu4Hasi, Tp€TUYHAs! CTPYKTYPbI OEIIKOB.
XrUMHYecKue cBOWCTBA OENKOB: TOPEHHE, IEHATYPAIHsl, THAPOIIU3,
[BETHBIC peakiuu. buomorndyeckue GyHKIMHU OCIKOB.
CTpoutesbHbIe OTJEIOUYHbIE MATEPHAIIBI U UX BIHUSHHUE HA 37I0POBbE.
[TpodzaboneBanus U UX MPeIyNPeKICHUE.

Pa3znen 5. Kunernueckue n TEPMOAMHAMUYICCKUEC 3AKOHOMEPHOCTH NMMPOTEKAHUA XUHMHYECCKUX

peakuuii

Tema5s.1.

Kunetnueckue
3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PeaKuid

Knaccudukanys XMMHUECKHUX peakluii: Mo (pa3oBOMYy COCTaBy
(rOMOTEHHBIE 1 F€TEPOreHHBIE), 110 UCIIOIB30BaHUIO KaTalnu3aTopa
(KaTaJIMTUYECKUE U HEKaTaJTUTHUECKUE).

CKOpOCTh XMMHUECKUX peaknid. DaKTOpsl, BIAUSIOIINE HA CKOPOCTb
XMMHYECKON peaKIuu

Tema 5.2. TepMmoguHaMuyeckue
3aKOHOMEPHOCTH MTPOTEKAHUS
XUMUYECKUX PEaKLIUM.
PaBHOBECHE XUMHUUECKUX PEAKIIUI

Knaccudukanus XUMHUECKUX PEaKIUA: MO TeIIoBOMY dhdeKTy
(3K30TepMUYECKUE, YHIOTEPMUUYECKHE), IO OOPATUMOCTH
(oOpaTHMble U HEOOpATUMBIE).

XUMHUYECKOE pPABHOBECHE U €r0 CMEIICHUE MO ACHCTBUEM
A37MYHBIX (DaKTOPOB

IMpakTuyeckas padora Nel9. Pemenne 3a1a4 1o TerioBoMy
b heKTy peakuuu.

IMpakTuuyeckas padora Ne20. Pemenue ynpaxxHeHUH Ha CMeEILEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Pa3nen 6. lucnepcHblie cucTeMbI

Tema 6.1
JlucniepcHbie cucTemMbl U (GaKTOPbI
VX YCTOMYMBOCTHU

[Monsarue o nucnepcHoit cucreme. JlucnepcHas dasa u
nmcriepcuoHHas cpeaa. Knaccuukanus TucnepeHbIX CUCTEM.
CBOIiCTBa TUCIIEPCHBIX CUCTEM.

PactBopsl. PactBopenne. Bona kak pactBoputens. PactBopumocTs
BelecTs. HachbllieHHbIEe, HEHACHIICHHBIE, IIEPECHIILIEHHbIE
pacTBOPHL. 3aBUCUMOCTb PACTBOPUMOCTH T'a30B, KUIAKOCTEN U
TBEPBIX BELIECTB OT PA3JIMYHBIX (hakTopoB. MaccoBas 10
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[PacTBOPEHHOTO BEIIECTBA.

IpakTuyeckoe 3ansiTue Ne 21, 3ajaun Ha IPUTOTOBJICHUE
PacTBOPOB.

Tema 6.2. IMpakTuyeckoe 3ansaTue Ne 22. CBOWCTBa JUCTICPCHBIX CHCTEM
HccienoBanue CBOWCTB
JTUCIIEPCHBIX CUCTEM

Pa3znen 7. KayecTBeHHbIE peakiiuy O0OHAPYKEHUSI OPraHMYeCKUX U HEOPraHN4YeCKNX BellecTB

Tema 7.1. IMpakTuyeckoe 3anaTue Ne23. M3yueHre xapakTEepHBIX PEAKIIUA
O0HapyxeHue kaTHoHOB -1l rpynmsl

HEOPraHUYECKUX KaTHOHOB U

AHUOHOB

Tema 7.2. IMpakTuyeckoe 3ansaTue Ne24

OobHapykeHue OpraHnyecKux Mcnonb30BaHNe KAUECTBEHHBIX PEAKLU A1 ONPEIEICHUS

BELIECTB OTAEIbHBIX KJACCOB C  |OPraHMYECKUX BEIIECTB B MPOAYKTaX MUTAHUS
MCIT0JIb30BAHUEM KaueCTBEHHBIX
[peaxkuuii

6. TEMATHYECKOE INTAHUPOBAHME 110 YYEBHOMY NIIPE/METY

Ne HaumenoBanue paszgesnioB u teM  [Beero |Jlekuum 3anaTus
n/n IIpakTuueckue | JlaboparopHusie
Brenenue 2 2 - -
1 | OcHOBBI CTPOEHHSI BelIECTBA 7 6 1 -
1.1 | CrpoeHne aTOMOB XUMHUYECKUX JIEMEHTOB 4 3 1 -
U MPUPOJIa XUMUYECKOM CBS3H
1.2 | Ilepuoaunueckuii 3akoH u Tadmuma J1.1. 3 3 0 -
Menpeneena
2 | XumMuYecKHe peakuuu 10 8 2 -
2.1 | Tumbl XUMAYECKHUX PEAKITHI 5 4 1 .
2.2 | DIEeKTPOIUTHIECKAs TUCCOIHAIIAS U 5 4 1 i
WOHHBII 0OMEH
3. | CTpoeHue U CBOICTBA HEOPraAHUYECKHX 17 15 5 )
BelleCTB
3.1 | Knaccudukamusi, HOMEHKJIATypa U 6 5 1 i
CTPOEHHE HEOPTaHUYECKHIX BEIIECTB
3.2 | ®U3HKO-XUMHUECKUE CBOMCTBA 6 6 0
HEOPraHMYECKUX BEIIECCTB i
[Tpon3BOACTBO HEOPTAaHMUECKUX BEIIECTB.
3.3 | 3HaueHue U IPUMEHEHHE B OBITY U Ha 5 4 1 -
MIPOU3BOJICTBE
4 | CTtpoenue U CBOCTBA OPraHHMYeCKHX 23 20 3 i
BelleCTB
4.1 | Knaccuduxkanus, CTpoeHHE U 4 3 1 i
HOMEHKJIATYpa OPraHHYECKHUX BEIICCTB
4.2 | CBoiicTBa, MPOU3BOJCTBO M MPUMEHEHHE 14 13 1 i
OpPTaHWYECKUX COCAMHCHUN
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4.3 | OpraHnyecKue BeIecTBa B 5 4 1 i
KU3HEJIEATCIIbHOCTH YEJIOBEKa
KuneTrnyeckue u TepMOAUHAMUYECKHE
S5 | 3aKOHOMEPHOCTH NMPOTEKAHUS 8 7 1 -
XHMHYECKHX peaKkuuid
5.1 | Kunerndecknue 3aKOHOMEPHOCTH 4 4 ) i
MPOTEKAaHUs XUMHUYECKUX peakluuit
5.2 | TepmoarHaMUYECKUE 3aKOHOMEPHOCTH
IIPOTEKAHUS XUMUYECKUX PEAKLUN. 4 3 1
PaBHOBeCHE XMMHYECKUX PEAKINI
6 | AmcmepcHbie cHCTeMBI 5 3 2 _
6.1 | JlucniepcHble cucTeMbl U (haKTOPBI UX 3 9 1 i
YCTOWYHBOCTH
6.2 | HccienoBaHue CBOMCTB TUCIICPCHBIX 9 1 1 i
CUCTEM
KauecTBeHHBbIE peakiuy 00HAPY/KeHUs
7 | OPTaHH'ECKHX H HEOPraHMYeCKHX 5 2 3
BelleCTB
7.1 | OOHapy>KeHHEe HEOPTaHUUECKUX KATHOHOB 3 1 2 i
Y aHHNOHOB
OO0HapyxeHre OpraHnYeCcKUX BEIIeCTB
7.2 | OTHENBHBIX KJIACCOB C UCIIOJIB30BAHUEM 2 1 1 -
KauyeCTBEHHBIX peaKlui
Hroro 72 58 14 -

[Ipu peanuzamnuu cojaepkanus o0IIe00pPa30BATEIBHOTO Y4eOHOrO MpeameTa

«Xumusi» B npenenax OIIOII CIIO na 6a3e oCHOBHOrO 00IIEero OOpa3oBaHUsS C

noJjy4deHueM cpeanero oobriero oopazosanus (ITTTKPC):

Bup yueoHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOTrPaMMBbI 72
B TOM 4YHCJIe€:
TEOpeTUUYeCcKoe 00ydeHue 58
MPAaKTUYECKHUE 3aHATUS 14
Y4eOHBIM MIIaHOM He
nabopaTOpPHBIE 3aHITHS
MIPETYCMOTPECHBI
Y4eOHBIM MIaHOM He
KOHTpOJIbHas paboTa
IPETyCMOTPEHBI
Y4eOHBIM MJIaHOM He
Koncynomayus
IPETyCMOTPEHBI
Y4eOHBIM IJIaHOM HE
Camocmosmenvuas paboma
MIPETyCMOTPEHBI
Ilpomesrcymounas ammecmayus ¢ gropme ougpepenyuposannozo
3auema

15




7. YAEBHO-METO/INYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA

7.1 Onucanue mamepuanpbHO-mexHU4ecKou 0azvl, HEOOX00UMOU 0117

ocyuiecmesieHun 06pa306'ame11buozo npouecca

HaunMeHoBaHMe crienuaIbLHBIX MIOMEIICHUI U OCHAaIIEHHOCTH CHEeNUATbHBIX
i NMOMeIEeHUI VISl CAMOCTOSITeILHOI padoThI NMOMeIleHU U oMeleHuil 1Js1
CaMOCTOSITEJIbHOM PadOThI
Kabuner xumuu: yueOHast ayTuTOpUs IS 1.Y4eOHas mocka
MIPOBEJICHUS 3aHSATUI BCEX BUJIOB, B TOM uncie | 2.Pabodee MecTo mpemnogaBaTens
TPYIIIOBBIX M MHIWBUAYAIbHBIX KOHCYNbTaMH, | 3.KoMrekt yaeOHoH Mebenn Ha 25
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM o0ydJaronmxcs
aTTecTaluu 4.Y4yeOHO-HaTISIIHbIE TOCOOUS
1 414042, 5.IlepenocHoi MyJIbTUMETUITHBIN
' AcTtpaxaHckas 00J1acTh, KOMILJICKT
r. Actpaxans, TpycoBckwii paiioH, ya. | 6.Jloctyn k nH(pOpMAIIMOHHO-
MaructpanbHas, 18, sTax 2, moMmenieHue TEJIEeKOMMYHHUKAIIMOHHON CETH
Ne204: «uaTepuer»
KaOuner nns camocToaTenbHOU paboTh 1. KommekT yaeOHO#I Mebenn Ha
414042, 25 geir.
ActpaxaHckas 00acTb, 2. KommbroTepsl - 8 mrT.
r. Actpaxanb, TpycOBCKUil paiioH, yiI. 3. CranmoHapHbIit
2. Marwuctpanbhas, 18, 3Tax 2, moMeleHne MYJIbTUMEAUNHBIA KOMIUIEKT
Ne212; 4. Noctyn kK MH(GOpMaIMOHHO-
TEJICKOMMYHUKAIITMOHHON CETH
«HTepHeT

CHeUaIbHOCTEW TEXHUYECKOTO M €CTECTBEHHOHAYYHOro npodunei. - M.: 2021

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOBHAsA yUeOHan Tumepamypa:

1. Pymsutuc I'.E., ®enpaman ®@.I'. Xumus. 10 knacce, [Ipocsemenne ,2021 r

2. Pym3utuc I'.E., ®enpnman @.I'. Xumus. 11 knace, [Ipocsemenue ,2021 r

0) OononnumenvHan yueOHan 1umepamypa:

1. Epoxun IO.M., Komameea W. b. Xumms npns mnpodeccuii

2.Y4eOHO-MeTOANYeCKOe MOocoOre MO BBITIOJIHEHUIO pedeparoB, JOKIAIOB,

WHIUBUIYAIbHBIX TPOEKTOB MO Y4eOHOH IUCHUIUIMHE «XUMHUsS» MO0 mpodeccuu

54.01.22 Pecraspatop.
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8) nepeuenv yueOHO-MemoOUUecKo20 odecnevenus:

06 obpazoBanuu B Poccuiickoit @enepamu: denep. 3akon ot 29.12. 2012

Ne 273-®3 (B pen. ®enepanbubix 3akoHOB oT 07.05.2013 Ne 99-d3, or
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317- @3, or 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, or
05.05.2014 Ne 84-@3, ot

27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ u3M., BHECEHHBLIMH
®enepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3M. oT
19.12.2016.)

@denepanbHblii TOCYJApCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT CPEIHErO
oO1ero oOpa3oBaHus, YTBEPXKIACHHBIM NpHKa3oM MuUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 1. No 413 (3apeructpupoBaH
MunncrepctBoM  toctuiuun  Poccuiickoit  ®epepanum 7 wutons 2012 r,
peructpannoHHbIii No 24480).

[Ipuka3 MunucrepcTBa npocsenienus Poccniickon @eneparuu ot 23.11.2022
Ne 1014 «OO0 ytBepxkaeHuu (QeaepaabHON 00pa30BaTENIbHON MPOrPaMMbl CPETHETO
oO1miero odpazoBanus» (3apeructpupoBan 22.12.2022 Ne 71763).

2) UHmepHem-pecypchl:

1.www.ecologysite.ru (Kartamor skojormueckux cantoB). Www.ecoculture.ru

(CaiiT 5KOJIOrMYECKOr0 MPOCBEILEHU).

2.www.ecocommunity.ru (MHpopMalinOHHBIH CalT, OCBEIIAIOUINA MPOOIEMBbI

skojioruu Poccun).
0) 2J1eKMmPOHHO-0UOIUOMEUHbLIE CUCHEMDL:
1. Epoxun 0. M., KoBanesa N.b. Xumust mj1s npodeccun u crieruaibHOCTEN

TEXHHYECKOTO M €CTeCTBEHHO-HAay4YHOTo npoduei, 1-e uza.,2020r. https://academia-

moscow.ru/reader/?1d=105585

1. Epoxun FO. M. CO0pHUK TECTOBBIX 3aJIaHUI 10 XUMHH: y4eO. mocooue

U CTyI. yupexkaeHud cpen. mpod. odpasoBanusi. — M., 2020. https://academia-

moscow.ru/reader/?1d=132020
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2. T'abpuensu O. C., OctpoymoB U. I'. Xumus,1-u31,2020 r

8.OCOBEHHOCTHU OPTAHU3AIIUU OBYYEHMUSA J1JII MHBAJINAOB U

JIMI] C O'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbSA

]_IJ'ISI O6y‘IaIOHII/IXC5I N3 YHucCjla HHBAJIMIOB MW JIMO C OI'pPpaHUYCHHBIMU

BO3MOXHOCTAMHU 3A0POBbA HA OCHOBAHUSA IIMCbBMCHHOI'O 3asABJICHUA yqe6Ha;1

JUCIHIIIIMHA «XHMHSD) pPeCAIN3YyCTCA C YUCTOM 0COOEHHOCTEM HCI/IXO(bI/ISH‘IeCKOFO

Pa3BUTHA, HWHINBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSIHMSA 3A0pPOBbA (ﬂaﬂee -

WHJIMBUAYAIbHBIX OCOOCHHOCTEM ).

9. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA

YBa)KEHHsI K UCTOPUH U
TOCTHKEHUSIM
OTEYECTBEHHOU
XUMUYECKOH HayKH;
XUMHAYECKH TPaMOTHOE
MOBEJICHHE B
npodeccnoHanbHOM
NesITeIbHOCTH U B
OBITY TP OOpaIleHUH
C XUMHUYECKUMH
MaTepuagamMu u
poreccamu;

XUMHH U OTKPBITHS B
XUMHH, CJIeJIaHHbIE
POCCUICKMMH YYEHBIMU-
XUMHUKaMU;

YBEPEHHOE 0JIb30BaHKE
XUMHYECKON
TEPMHUHOJIOTHEN U
CHUMBOJIHKOM;
XUMHUYECKH IPaMOTHOE
MIOBE/ICHHE B
npodeccnoHanbHOM
NeSITEIbHOCTH U B OBITY
IIpY OOpalIeHNH ¢
XUMHUYECKUMHU
MaTepuagamMu u
poleccamu;

YMEHHE UCII0JIb30BATh
pUOOpETEHHbIE 3HAHUS
UL OOBACHEHUS
XUMHYECKHX SIBJICHUH,
IIPOUCXOAIINX B
npupoje, ObITY M Ha

Ipaxmuueckas
paboma
Tecmuposanue
Peghepam

YYEBHOI'O ITPE/IMETA
Pesyabrarsl Kon ITpoBepsiembie ®opMBI 1 METOJbI KOHTPOJISA
o0y4eHuUs pe3yJib yYMeHHS ¥ 3HAHUS HOLICHKH

(IMYHOCTHBIE, TaTOB pe3yJibTaToB 00y4eHH sl
NnpeAMeTHbIE, Texymmit IIpomexxyrounas

MeTanpeaMeTHbIe) KOHTPOJIb aTTecTalus
JUYHOCHHbLE

YYBCTBO F'OPJIOCTH U JI1 | 3HaTh OCHOBHBIE 3aKOHBI | Ycmuwiu onpoc
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MIPOU3BO/ICTBE.

YMETb HCIOJIb30BATh
pUOOpPETEHHBIC 3HAHUS
JUISL SKOJIOTHYECKH
IPaMOTHOTO TTOBECHHS
B OKpY’Karouen cpeae,
JUISL OLIEHKU

BIIUSIHUSA

XUMHAYECKOTO
3arpsi3HEeHus
OKpY>Karollen cpeibl

Ha OpPraHU3M YeloBeKa
U IpyTHe KUBbBIE
OpTraHHU3MBI;

YMETb UCIOJIb30BaTh
pUOOpETEHHBIC 3HAHUS
JUTSL IPUTOTOBJICHHUS
pPacTBOPOB 3a/1aHHOI
KOHIIEHTPAIIUU B OBITY U
Ha MPOU3BOJICTBE;

TOTOBHOCTB K JI2 | Tlouumars Peghepam
MPOJOHKEHUIO CYLIHOCTb U
o0Opa3oBaHus U COLIMAJIbHYIO
MOBBILICHUS 3HAYUMOCTbH CBOEH
KBaTM(DUKAIVH B Oymymei
n30paHHOI npodeccuu,
npoQeCCHOHAIBHON MPOSIBIISITH K HEH
JIEATETbHOCTH U YCTOWYMBBIN
00BEKTUBHOE HHTEpEC;
OCO3HaHUE POJIH CamMocTosATenbHO
XUMHYECKHX OTIPEICIIATH 3a7a9n
KOMIIETEHIIHH B npodeccnoHanTbHOT
ITOM; 0 ¥ JTMYHOCTHOTO
pa3BUTHS,
3aHUMATHCS
camMo00pazoBaHuEM,
OCO3HAHHO
IJIAHUPOBATh
MTOBBIIICHUE
KBaJIM(DUKAITIH.
yMEHUue JI3 | YMeTh HCIobh30BaTh Peghepam
HCIIOJIb30BATh JOCTHKCHUS
TOCTHKEHUS COBpPEMEHHOM
COBPEMEHHOM XUMHUYECKON HAYKH CO
XUMHYECKON CBOEH
HAyKH H npodeccroHanbHOI
XUMHYECKHUX NEeSTeNbHOCTBIO /ISt
TEXHOJIOTHH JIJIs MTOBBIIICHUS
TIOBBILIICHUS COOCTBEHHOTO
COOCTBEHHOTO HMHTEJUIEKTYaTbHOTO
WHTEJJIEKTYaIbH pa3BHTHS,
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Oro pasBuTHUA B

BBIOpaHHOM
npodecCHOHANIbH
on
JeSITeIIbHOCTH,
MemanpeomMenHbIxX:
UCIIOJIb30BaHUE M1 | pabotatb c Ipakmuyeckasn
pa3IMYHBIX BUOB TEOPETUYECKUM paboma
I03HABATENLHOM MaTepHajIoM, Pecpepam
JIEeATEIbHOCTH U aHAJIM3UpPOBATh, AEIATh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
MHTEIUICKTYaJIbHBIX MPUMEHSTH OCHOBHBIE
onepauun METO/IbI ITO3HAHUSA
(mocTaHOBKHU (Habmro1eHM s, HAYYHOTO
3ajauu, IKCIEPUMEHTA) JUISI
bopmyHupoBaHuUs W3YUYEHUS Pa3IMIHBIX

TUIIOTE3, aHAIU3a 1
CUHTE3a, CPAaBHCHHSI,
000011IeHM S,
CHUCTEeMaTH3aIuH,
BBISIBJICHUS
MIPUIUHHO-
CJICACTBEHHBIX
CBA3CH, IIOMCKa
aHaJIOT OB,
bopmyIHpoBaHUs
BBIBOJIOB) JIJIsI
penieHus
IIOCTaBIICHHOM
3a/1a4H,
MIPUMEHEHUE
OCHOBHBIX METOJIOB
MTO3HAHMS
(HabmoenHus,
HAy4YHOTO
SKCIIEPUMEHTA) IS
W3YYICHHUS
Pa3IUYHBIX CTOPOH
XUMHUYECKHUX
00BEKTOB B
MIPOIIECCOB, C
KOTOPBIMH
BO3HHKAET
HEOOXOIMMOCTh
CTaJIKUBATHCS B
npodeccnoHanbHOMI

chepe;

CTOPOH XMMHUYECKUX
00BEKTOB M MPOIIECCOB,
C KOTOPBIMU BO3HHKAET
HEOOXOAMMOCTh
CTaJIKUBAaThCS B
npodecCuOHAIBHON
cdepe;

YMEHUS JENNaTh BbIBOJIbI,
YMEHUE BbISBIATH
CYILIECTBEHHOE,
pa3BUTHE JIOTHYECKOTO
MBIIICHUS ITpU padboTe ¢
TEeKCTaMu, OYKJIeTOM,
HaOJIIOIaTh 3a
BEILIECTBAMMU, IPOBOAUTH
HCCIICA0BATCILCKHE
MPOIIeAYpPHI, Pa3BUBATH
MMO3HABaTEIbLHBIN
WHTEpEC K MpEeAMETY U
MpOIIeCcCy MTO3HAHMSL.
yMEeHHUe
XapaKTepU30BaTh
9JIEMEHTEHI 110 MX
IOJIOXKEHHUIO B
[Tepuonnueckoi
cucteme JI.H.
Menneneena.
OOBACHITH 3aBUCHUMOCTD
CBOICTB BEIIECTB OT UX
COCTaBa M CTPOECHUS,
MIPUPOTY XUMHUECKOU
CBSI3H 3aBUCHMOCTD
CKOPOCTH XUMHUUYECKOU
pPEeaKINH ¥ MOJ0KECHNE
XHMUYECKOr0O
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paBHOBECHS OT
pa3nuyHbIX (PaKTOPOB;
YMETb ONPEIeNATh
BO3MOYXHOCTH
MIPOTEKAHHUS
XUMHYECKHUX
MPEBPAILICHUH B
Pa3IUYHBIX YCIOBUSIX U
OLICHKH UX NOCJIEACTBUM
HCIIOJIb30BaHUE
aOCTPaKTHOTO
MBIILICHHSI,
MIPOJOJIKHUTh

pasBuTHE

XUMHYECKON

peun,

HCITOJIb30BaHNE
Pa3IMYHBIX
HCTOYHHUKOB IS
MOJTy4YEeHUs
XUMHYECKOM
uHpOpManuy,

YMEHUE OLICHUTh €€
JIOCTOBEPHOCTD IS
JIOCTUKEHHS XOPOILIUX
pe3yJIbTaToB B
npodecCuoHAIBHON

cdepe;

M2

IIpoBoauTh
CaMOCTOATEIIbHBIN ITOUCK
XUMHYECKON
nHpopManuu ¢
HCIIOJIb30BaHUEM
Pa3TUYHBIX HCTOYHUKOB
(HaYy4YHO-TIOMYJIIPHBIX
W3J1aHuH, KOMITBIOTEPHBIX
0a3

JAHHBIX, PECYPCOB
HHutepHera);
WCIIOJIb30BATh
KOMITBIOTEPHBIC
TEXHOJIOTHH IS
00paboTKHU U neperadn
XUMHYECKON
nH(popMaln U ee
MIpe/ICTaBJICHHUS B
pa3nuuHbIX (hopMax.
OcymiecTBISITh TOUCK
uH(popManuy,
HE0O0XO0AUMOM 115

3¢ deKTUBHOTO
BBITIOJTHEHU S

npodeccHoHaNBHBIX 3a7a4

Ilpakmuueckasn
paboma
Pegpepam

npeomMemHmuix:

c(hOpMUPOBAHHOCTD
MPEJICTaBICHUMN O
MeCTe XMMUU B
COBPEMEHHOM HAYYHOU
KapTHHE MHPA;
IIOHUMaHUE POJIU

111

[ToHrMaTh POJIH XUMHH B
€CTECTBO3HAHUU, €€ CBSI3b
C IpyrumMu
€CTECTBEHHBIMH HayKaMH,
3HAYEHUE B

KU3HU COBPEMEHHOIO

XUMUU B o0OrmiecTBa
hopmupoBaHUHT 3HaTh BaKHEUIITHE
Kpyrosopa u BEIIECTBA M MATEPHATIBI.

Yemuwit onpoc
Tecmuposanue
IIpakmuueckas
paboma

Orzamen
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(GyHKIMOHATBLHOM
IPaMOTHOCTH
4eJoBeKa JUIs
penieHus
MPAKTUYECKHX 33/1a4;

BJIaJICHUE 112 | 3HaTh OCHOBHBIC 3aKOHBI | Ycmmuwiii onpoc Ox3amen
OCHOBOIIOJIAraloIy MU XUMUU: CTEXUOMETPHS, Tecmuposanue
XUMUYCCKUMU 3aKOH COXpaHeHus maccel | [Ipakmuueckast
MOHSTHSIMH, BEIIICCTB, BIIAJICTh paboma
TEOPHUAMU, 3aKOHAMU U OCHOBOIIOJIAr alOIIUMHU
3aKOHOMEPHOCTSIMHU XUMUYECKUMHU
; YBEpEHHOE MIOHATUSAMM, TEOPUIMH,
I10JIb30BAHUE 3aKOHaMU U
XUMHYECKON 3aKOHOMEPHOCTSIMH;
TEPMUHOJIOTUEN U YMETb Ha3bIBaTh:
CUMBOJIUKOU; H3y4YEHHBIC BELIECTBA 110
TPUBHAIBHON WIIH
MEXKIYHAPOIHON
HOMEHKJIATYpE;
BJIaJICHUE OCHOBHBIMU 113 | yMeTh BBINOJIHATH IIpakmuueckas OK3amen
METOAaMHU Hay4YHOTO XUMUYECKHUU paboma
MIO3HAHUSI, IKCIIEPUMEHT T10 Tecmuposanue
HUCTIOIB3YEMBIMU B pacno3HaBaHUIO Jlabopamophas
XAMUH: BOKHEUIIUX paboma
HaOII0IeHNEM, HEOPTaHUYECKUX U
OIMCAaHUEM, OpraHUYeCKUX
U3MEPEHUEM, COEIMHEHU;
JKCIIEPUMEHTOM;
yMeHue
o0OpabaTkIBaTh,
OOBSICHATB PE3yJIbTaThI
IIPOBECHHBIX ONBITOB
U JIeN1aTh BBIBOJIBI;
TOTOBHOCTB U
CIIOCOOHOCTh
IIPUMEHATH METO/BI
[IO3HAHUS NIPH
peneHnn
MIPAKTHYECKUX
3a1ady;
c(OPMHPOBAHHOCTH 114 | Ymerb pewmiath pacuetHsle | [Ipakmuueckas OK3amen
YMEHUs 1aBaTh 3aJjauu 110 XUMUYECKUM | paboma
KOJINYECTBEHHBIE bopmynam u Tecmupoeanue
OLICHKHU U YPaBHEHUSIM;
MIPOU3BOJUTH PACUETHI HCIIOJIb30BaTh
10 XUMHYECKUM MpUOOPETEHHbIE 3HAHUS U
bopmynam u YMEHUS B IPAKTUYECKOU
YPaBHEHUSM; JEeATEIbHOCTH U
TMOBCEIHEBHOM KU3HU:
BJIaJICHUE IIPABUIIAMU II5 | Ymenue 6e30macHOTrO Yemuwiii onpoc

TCXHHUKU

o0palleHus C TOPIOYUMHU

IIpakmuueckas
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0€30MacHOCTH IpU
HUCIIOJIBb30BaHUU
XUMHYECKUX BELICCTB;

Y TOKCUYHBIMHU
BEIIECTBAMH U
J1a00paTOPHBIM
000pyI0BaHUEM;

paboma
JlabopamopHas
paboma

c(hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UIIUU
10 OTHOILEHUIO K
XUMHYECKON
uHpopManuy,
MOJy4aeMoil u3
pa3HbIX UCTOYHUKOB.

116

YMeHHe KpUTHYECKOU
OLIEHKH JIOCTOBEPHOCTH
XUMHUYECKOH
uH(pOpMaIHH,
IIOCTYIIAOLIEH U3 Pa3HbIX
HNCTOYHUKOB.

Yemuwiu onpoc
Peghepam

23




PEIEH3M

Ha pa6o4yio MpPOrpamMMy AUCUHIIHHBI «XumMus»,
pa3paloTaHHYIO0 NPENoaBaTeNeM
I'BOY AO BO ATACY «(IPOPECCUOHAJBHOE YUNUJIHUIIE»

Kamoxunoi A.B.

PaGouas mporpaMMa IMCIMIUAHB «XHMUSD) IPEHAsHA4CHA ms crynento [BOY AO BO
ATACY  «IIpodeccHOHANBHOE — YUMIHMIE», — COOTBETCTBYCT tpeGopanmsav  DeneparbHOTO
rOCYIApCTBEHHOTO 00Da3OBATENBHOTO CTAHAAPTa CPEAHEro 1pod)ecCHOHANBHOTO 00pasoBaHHs IO
npodeccnn 54.01.22 PectaBpatop.

TlocIeI0BaTeNbHOCTS M3ydeH s ydeOHOro MaTephana H pacrpezieneHne y4eOHBIX 9acoB IO
pasmenam (TeMam) COOTBETCTBYIOT TpeGOBaHMsIM K YPOBHIO IIOATOTOBKH BBIILYCKHHKOB, M3JI0KEHHBIM B
cranzapTe Mo npodeccun. Bee pasnensl B IpOrpaMme JIOTHYECKH B3aMMOCBSI3aHBL Bce HEOOXOIUMEIC
TeMBI IIPUCYTCTBYIOT.

[IpencraBicHHAs Ha PELEH3UIO paGouast TIpOrpaMMa CONEP)KHT HOSCHHTENBHYIO 3AIMCKY,
TeMaTHUeCKHi TUTAH, COJepKaHhe ydeOHOH MMCIHMILTMHBI, OCHOBHYIO H JIOTIOJTHATENBHYIO yIeOHYIO
JUTEPaTypy, CPEACTBA OOYUCHHL.

B MOsSCHUTEIHHON 3aIMCKe AaHbl KpaTkoe OIMHMCaHue Ha3HAYeHUs JUCIUIIINHEL, CBI3b C IpyruMHu
JUCIUIIAHAMHA y‘IC6HOI‘0 IJIaHa, Tpe60BaHI/I5I K 3HaAHUAM H YMCHHAM, KOTOPBIMH TOJDKCH OBIAICTh
CTYHEHT B pe3yipTaTe HU3YUYCHH IAHHOM OUCIUIIIMHEL B TemaTH4ecKOM IlIaHE BECh MaTCpHUall p836I/IT Ha
pasaensl | TEeMBI C YKa3aHHEM KOHKPETHOTO KOJIMYECTBA 4YacoB IJIsl TEOPETHICCKHX M IPAKTHYECKHUX
3QHSTHH, npocnem&BaeTcx TIOCIENOBATENbHOCTh HU3YICHHUS y‘l€6HOI‘O Marepuaia, YYHMTBIBAIOTCS
MEXIIPEIMETHBIE CBA3H.

JUst 3aKpeTUIeHns TEOPETHHECKUX 3HARUH 1 IpHOGPETEH s PAKTHIECKHX HABBIKOB U yMeHui B
[IpOrpaMMy JICLUILIAHE] BKIIOYCHO MPOBEACHME MPAKTHICCKIX sausTHA. PexoMeHIyeMas IMTepaTypa
COOTBETCTBYET TEMATHUKE MUCLHIITHHBL

CopeprkaHue IPOrpaMMbl OPHEHTHPOBAHO Ha MOATOTOBKY 0GyJaroOmuMXCs K OCBOCHUIO MOYIIEH
OCHOBHOH 06pa30BaTeNbHOM IPOrPaMMBEI I10 npodeccuu 54.01.22 Pecrapatop.

Cuuraio, 9TO TpeicTaBieHHas paouas HporpamMma ABIACTCAH aKTyaIbHOM, COOTBEICTBYET
COBpEMEHHEIM TPeOOBAaHHSIM M MOXET OBITH PEKOMEHIOBAHA JUIA HCIOJB30BAHUA NPH H3YHCHHH
IACIAIIIHHEL «XAMHS», U CTYACHTOB I10 npodeccun 54.01.22 Pecrasparop. Pabouast mporpaMMa MOXET
GBITH HCIIOIB30BAHA B JOMOIHATENBHOM IPO(ECCHOHATEHOM 00pa3oBaHuy (B mporpamMmax IOBBILICHHI
KBaIM(UKAIMY ¥ IIEPETIOIrOTOBKH).

Tupexrop I'BIIOY AO

«ACTpaxaHCKAH TEXHOJOTHYCCKHH TEXHIKYM E.I'. JlanteBa
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