MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU ACTPAXAHCKOM OBJIACTH
[CocyaapcTBeHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKACHUE
AcTtpaxaHcKol 00JacTH BeICIIEro 00pa3oBaHHs

«AcTpaxaHCKHI TOCYTapCTBEHHBIH apXUTEKTYPHO - CTPOUTENLHBI YHHBEPCUTETY
('BOY AO BO AT'ACY)

Komnemx sxunumuo-koMMyHanbHoro xossiictsa AIACY
Haumerosanue cmpykmyprozo noopaszoenenus CII0O ATACY

KXXKX ATACY
COKpaweHHoe HaUMeHO8aHUe CIPYKMYPHO20 NOOpa30eieHus

ACTPAXAHCKMI FOCYAPCTBEHHbIV
APXUTEKTYPHO-CTPOUTENbHbIV
YHUBEPCUTET

PABOYAS ITPOTPAMMA YYEBHOI'O IPEIMETA
OVIIL.O07. Xumusa

(unoexc, nazeanue npeomema coanacro YIl)

cpeaHero npoheccuoHaAIbHOTO 00pa30BaHUs
08.02.09 MonTax, HalaaKa ¥ HKCIUTyaTanus JIEKTPOOOOPYAOBAHUS MTPOMBIIIJIEHHBIX U
CPaKIAHCKUX 3JaHUH

(k00 u HaumeHnosanue npogheccuu coenacno @IOC)

KBamupukanusi: TeXHUK

(coenacro @I'OC)

2026



OJIOBPEHO PEKOMEH/IOBAHO YTBEPXIEHO

IUKJIOBOH KOMUCCHEH Meroauuecknm coBeTom Jlupexto KX:
06weobpazosamensHo2o K)XXKX ATACY é %ﬁ
yuria ITpoTokoi Ne L — Chobndes

HG36aHUE Yuka OT« XK » oy 20.4T. E.JO. Hoamynnuna
IMpotokon Ne __ L™ o H.0. Gamunus
oT« 40 »_OF 20, « 2P y_O¥Y 202

HpencenaTen%c}neﬁ
KOMHCCHH //,‘ 'fl/
I\nofdnu/.r /

J.I'. Kopuwynosa
HU.0. Pamunus

CocTaBUTENE: npenodasamenv Cmenanuyx JI.I. /) M /

'I']OAHMCB
PaGouvas nporpamma OVIL.07. Xumusa paspabGotana Ha ocHoBe ®I'OC CIIO mo mpodeccun
08.02.09 Monmaxc, nanaoka u dKcniyamayus 21eKmpoobopyo08anus. NPOMbIUIEHHBIX U
2PANCOAHCKUX 30aHU

(k00 u HaumeHosanue npogheccuu)
yuebHoro mmaHa 08.02.09 Moumadxc, nanadka u okchayamayus 31exmpoobopydosanus

NPOMBIULIEHHBIX U 2DANCOAHCKUX 30 AHUL
(k00 u Haumerosanue npogheccuu)

Ha20  T.H.
CoracoBaHo: %‘ ‘Z
Mertouct KOKKX ATACY @l [ H.B. Bux6aesa __/
NOJITHCH H.0. damumus
3aBexyromui OHOIHOTEKOH %{ﬂmu}/ o [ H.II I'epacumosa /
/ nomnwcs H.0. amunus
3amectuTens aupekropa mo TP Y /////M [ P.I Mynamunoea /
y TOJIIHCE, H.0. ®amunus
3amecTuTeNb AUpeKTOpa o YP [/ E.B. Yepmuna 4
ﬂmucs H.0. damunus
Penensent
Hupexrtop I'BIIOY AO
«ACTpaxaHCKHH TeXHOIOTHYECKUN [ EI Jlanmesa _/
TEXHUKYM» K.ILH. (Y *ngnnucs HU.0. damuins
/
[Tpunsto OOCuM CIIO:
Hasaesik OOCHM CIIO g ~ /AL Tenvean /

7 noanuck H.0. ®amumus



COJIEP)KAHUE

1.TIOSICHUTEJIBHAS BATTHICKA ... oottt ettt ettt ettt ettt et eaaeseaesnaessaesssesneesneesseenseeseenns 4
2.0BILIA S XAPAKTEPUCTUKA YUEBHOT'O TTPEJIMETA ..ot 5
3. MECTO YUEBHOI'O IIPEJJMETA B YUEBHOM TITAHE ......cccoiiiiiiiiiieeeeeeeeee e 7
4. PE3VYJIBTATBI OCBOEHUSA YUEBHOI'O ITPEJIMETA ...c.oiiiiiiiiiiiiceeeee et 7
5.COAEPXKAHUE YUEBHOT O TTPEIIMETA .....cooiiiieiieeettete ettt 9
6. TEMATHUUYECKOE ITNTAHUPOBAHMUE I1O YUEBHOMY TIPEJIMETY ...cooiiiiiiieiiecieeeeeeee 14
7.YUYEBHO-METO/JUYECKOE nu MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
MMPOTPAMMUBI YUEBHOT' O TTPEIIMETA ...ttt ettt 16
7.1 Onucanrue MarepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM JIJIS OCYIECTBICHUS 00Pa30BaTEIILHOTO
TIPOIIECCA o.uveeuveenveenreeareesseereesseeseesseeeseesseesseesseetseesssasseasseessesseasseaseesteeesseseenssenteeeseenseenseesseenseensesnseessesssessnas 16
7.2. PexoMenmyemas muTeparypa (M3 GeACPATEHOTO TIEPEUHS ) ..eeuvreerreerrreerreereeesseeassreesseesssseesssesssesennes 16
8.OCOBEHHOCTU  OPTAHU3AIIMM  OBYYUEHUA JJIA HWHBAJIMJOB W JIMIL C
OI'PAHMYEHHBIMU BO3MOXHOCTSAMM 3JTOPOBDBS ..ot 18
9. KOHTPOJIb 1 OEHKA PE3VYJIbTATOB OCBOEHUA YUEBHOI'O ITPEJAMETA. ..o 18



1.IHIOACHUTEJIBHASA 3AITMCKA

Pabouas nmporpamma o6111e00pazoBaTeibHON yUeOHON TUCIMUIUIMHBI «XUMUS
npeaHasHadyeHa Ui uzydenuss xumuu B komuemke JKKX ATACY, npu peanuzannu
o0pa3zoBaTeIbHON MPOrpaMMBbl CpeIHEro o01Iero 00pa3oBaHus B IIpeeiiax OCBOCHUS
OCHOBHOMW MpodeccuoHaibHOM oOpa3zoBarenbHoil porpammsl CITIO (OIIOIT CIIO)
no npodeccun 08.02.09 MonTax, HanmagKa M IKCIUTyaTalHs 3JIEKTPOOOOPYIOBAHUS
MPOMBIIIJICHHBIX U TPaXXAAHCKUX 3aHUl Ha ©a3e OCHOBHOTO 00I1ero 00pa3oBaHUS.

PaGouas mporpamma ydeOHOTO mpeaMeTra «XuUMHUS» pa3paboTaHa B
COOTBETCTBHH C
denepanabHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEro OOIIEro
o0pa3oBaHusl, YTBEPKIECHHBIM MpUKa3zoM MuUHHUCTEpCTBA 0O0pa3oBaHUs U HAYKH
Poccuiickori ®eneparuun or 17 wMas 2012 1. Ne 413 (3apeructpupoBaH
MunucrepctBoMm  toctuumu  Poccuiickoit  ®@enepanuun 7 utons 2012 .,
peructpanuonnbiii Ne 24480). IIpukazom MunucrepcTBa npocseiienust Poccuiickoit
@enepauun ot 23.11.2022 Ne 1014 «O6 yrBepxkaeHUH (enepaibHOM
00pa3oBaTeNbHON MPOrPaMMBbl CPEIHETO OO0IIEro oOpa3zoBaHus» (3aperucTpupoBaH
22.12.2022 Ne 71763).

Conep:kaHue MporpaMMbl Y4eOHOM NHUCHUIUIMHBI «XHUMHS» HalpaBiIeHO Ha
JOCTUKEHUE CIEAYIOUIUX 1ENeH:

- dbopMupoBaHUEe y OOYYaIOIIMXCS YMEHHS OIEHMBATh 3HAYUMOCTH
XUMUYECKOTO 3HAHUS JIJISl KAKJOTO YEJIOBEKa;

- ¢opMHpoBaHUE Yy O0YYAOMINXCS LEIOCTHOTO MPECTABICHUS O MUPE U
pOJIM XMMHUHM B CO3/IaHUHM COBPEMEHHOM €CTECTBEHHOHAyYHOW KAPTUHBI MHPA;
YMEHUSA OOBACHATH OOBEKTHI M MPOLECCHl OKPYKAKOIIEH eHCTBUTEIBHOCTH:
IIPUPOJHON, COLMANIBHOM, KYyJIbTYPHOW, TEXHUYECKOM CpEIbl, — HUCIONb3YS IS
ATOr0 XUMHUYECKHUE 3HAHNUS;

- pa3BUTHE y OOydYarOIIMXCS YMEHUU pa3nuyaTh (PakThl U OLECHKH,

CpaBHUBATb OLCHOYHBIC BEIBOALI, BUACTb UX CBA3b C KPUTCPUAMHA OLICHOK U CBA3b



KPUTEPUEB C ONPENEICHHOM CHCTEeMOW IEHHOCTeH, (OpMyIUpOBaTh W
000CHOBBIBaTh COOCTBEHHYIO IMO3UIIHIO;

- npuoOpeTeHue 00yYarOIMMMUCS OMbITa Pa3HOOOPA3HON NESATEIBLHOCTH,
MO3HAHUSA U CAMOIMO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIIUX YHUBEPCAIBHOE
3HAQYCHUE MJI PA3IMYHBIX BUJOB JEATEIHLHOCTH (HABBIKOB PEUICHUS MPOOIIEeM,
NPUHATUSA ~ pEIICHW, TIOMCKa, aHaim3a W o0paboTku  HWHQpOpPMAIUH,
KOMMYHUKATUBHBIX  HAaBBIKOB,  HABBIKOB  HM3MEPEHHUH,  COTPYIHHYECTBA,

6e30macHOro o0palieHus ¢ BeIeCTBAMH B IIOBCETHEBHOM KU3HH ).

2.0BIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

XuMHA — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOEHHUH, CBOWCTBAX H
MpEeBpaLICHUSAX, 3HAYCHHH XUMHUYECKHX BELIECTB, MAaTEpPHAIOB M MPOIECCOB B
MPAKTUIECKON ACSITETbHOCTH YEeOBEKA.

Copepxxanue  o0HIe00pa30BATENBHOTO  Y4eOHOro  mpeaMera  «XUMUs»
HAIPaBJICHO Ha YCBOEHHE OOYYarOIIMMHCS OCHOBHBIX NMOHSTUN, 3aKOHOB U TEOPHil
XMMHH; OBJIAJICHUE YMEHUAMU HAOIIOAaTh XHWMUYECKUE SBJICHUS, HPOBOAMTH
XUMHUYECKUN SKCIIEPUMEHT, TPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKUX (HOpMYII
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUH.

B npornecce nzydeHuss XuMun y oOy4yarouiuxcs pa3BUBAIOTCS MO3HABATEIbHBIE
MHTEPEChl U WHTEJUIEKTyallbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSATEIHHOM
npUOOpETEHHs 3HAHWU M0 XMMHH B COOTBETCTBUM C BO3HUKAIOIIMMH KHU3HEHHBIMU
npobieMaMu, BOCTIHTHIBAETCS OepeXHOE OTHOIICHHS K TMPHPOJAE, IMOHMMAaHUE
310pOBOro o0pa3a JKU3HU, HEOOXOUMOCTU MPEAYNPEKACHHUS SBJICHUNA, HAHOCAIIUX
BpEeA 3I0pPOBbI0 M OKpyskaromeil cpene. OHM OCBauMBalOT MPHUEMbI TPaAMOTHOTO,
0€3011aCHOT0 UCIIOJIb30BAHUSI XMMHUYECKUX BEILECTB U MaTEepUaIOB, IPUMEHIEMbIX B
OBITY, CEIbCKOM XO3SIIICTBE U Ha IPOU3BOICTBE.

B nmpodeccuonanpHbIXx 00pa30BaTENbHBIX OpraHU3alUAX, PEATU3YIOMINX
o0pa3oBaTeNbHYI0 IPOrpaMMy CpeIHETro o0LIero oOpa3oBaHusl B IPEeNax OCBOCHUS
OIIOII CITO na 6a3e 0CHOBHOTO 00111€T0 00pa30BaHus, yUeOHbII MpeaMeT « XUMUS»
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u3ydaercss Ha ©0OazoBom ypoBHe DI'OC cpemanero obmero o0pa3oBaHwS,
OCHOBBIBACTCSI Ha 3HAHHMAX OOYYaIOIIMXCS, IMOJYYCHHBIX MPU H3YYEeHUU (HU3UKH,
ouosioruu, reorpadun, MaTEMaTUKH B OCHOBHOM IIKOJIE.

Peanuzanusi NeIyKTUBHOIO TMOJAXOJa K M3YYEHUIO XUMHH CIOCOOCTBYET
Pa3BUTUIO TaKUX JIOTUYECKUX OMepalui MbIIUICHUS, KaK aHalu3 W CHHTE3,
00001IeHe W KOHKpeTU3allus, CPaBHEHHE W aHaJOTus, CHUCTeMaTH3alus W
KJTacCU(pUKAITHSI.

N3ydenne xumMund B TPOGECCHOHAIBHBIX 00pa30BaTEIIbHBIX OpPraHU3aIlHsIX,
peanu3yronmx 00pa30BaTeIbHYI0 IPOrpaMMy CpeaHero oOmero oOpa3oBaHHS B
npeaenax ocoenus OIIOII CITO na 6a3e ocHOBHOTO 00Iero oOpa3oBaHUs, UMEET
CBOM OCOOCHHOCTHU B 3aBUCHUMOCTH OT IpoduiIs MpodecCHOHAIBHOTO 00pa30BaHMS.
DTO BBIpaXKAeTCs B COJIEpKAHUM OOy4YeHHUs, KOJIMYECTBE YacOB, BBIACISIEMBIX Ha
U3YUYCHUE OTJEIBHBIX TEM IpPOrpaMMbl, TNIyOMHE HUX OCBOCHHS OOyYarolMMMCS,
oObeMe UM  XapakTepe NPaKTHUUYECKUX  3aHSATUH, BHUJAX  BHEAYJAUTOPHOMN
CaMOCTOATENbHON paOOThI CTY/ICHTOB.

B nmnpouecce wu3ydeHuss XUMHUU TEOPETUUYECKUE CBEJCHUSI JIOMOIHSIOTCS
JEMOHCTpAlUsIMH, Ja0OpaTOPHBIMH ONBITAMH W TPAKTHYCCKUMHU  3aHSATHSIMHU.
3HAYNUTEIBHOE MECTO OTBOJMTCA XUMHUUYECKOMY JKcHepuMeHTy. OH OTKphIBaeT
BO3MOXKHOCTh (DOPMHUPOBATHh y OOYYaIOMIUXCS CHENHAIBHBIC MPEAMETHBIC YMEHUS:
paboTaTh ¢ BeIIECTBAMH, BBINOJIHATh MPOCTHIE XUMHYECKHUE OIBITHI, YUIUTh
0€30MMaCHOMY M DKOJIOTHYECKHM TPaMOTHOMY OOpaIlIeHHI0 C  BEIIECTBAMH,
MaTepualiaMH U MpolieccaMu B OBITY U Ha MPOU3BOICTBE.

B npormecce uzydeHus XuMUM BaxHO (popMuUpoBaTh HH(POPMAIMOHHYIO
KOMIETEHTHOCTh oOyyatomuxca. [loaToMy Tmpu oOpraHu3anuu CcaMOCTOSTEIbHOU
paboThl HEOOXOAWMO AaKIICHTUPOBaTh BHUMAaHUE OOy4YaloOlIMXCAd Ha TOUCKE
uH(popmManuu B CpeacTBax MaccMmenua, HMHTepHeTe, y4eOHOM M CHEnUaIbHOU
JUTEPATyPe C COOTBETCTBYIOMNUM O(DOPMIICHHUEM M IIPEJICTABICHUEM PE3YJIbTaTOB.

[Ipu otTOope coaepkaHuss ydeOHOro mpeaMera «XHMHUS» HCIIOIb30BaH

MG)KI[I/ICI_[I/IHJ'II/IHaprlﬁ moaxona, B COOTBETCTBHUU C KOTOPBIM 06yqa}oume(:${ JOJIZKHBI



YCBOUTH 3HAHUS U yMEHHs, HEOOXOAUMBIE IJIsi (POPMUPOBAHUS €IMHOM LEI0CTHOU
€CTECTBEHHOHAYUYHON KapTUHBI MHpa, Ompenessiomeid (opMUpOBaHHE HAYYHOTO
MHUPOBO33pEHUsI, BOCTPEOOBAHHBIC B KU3HU U B MPAKTUYECKOU JEATEIBHOCTH
N3ydenne o61ieo0pa3oBaTeIbHON YU4EOHOTO MpeaMeTa « XUMHUS) 3aBepIIacTCs
MOJIBEICHUEM HTOTOB B (OpME 5K3aMEHa B paMKax MPOMEKYTOYHOH aTTecTaIuH
ctynenroB B mpouecce ocBoenuss OIIOII CIIO ¢ monyudeHuem cpemHero oOIIero

obpazoBanus (IITICC3).

3. MECTO YYEBHOTI'O INIPEIMETA B YYEBHOM I1JIAHE

VYueOHblit mpeamMeT «XUMHUS» SBISETCS 00sA3aTeIbHON yUeOHON AUCIUTIMHON
00111e00pa30BaTeIbHOTO IMKJIa OCHOBHOW MpodecCHOHaIbHOM 00pa30oBaTeIbHOM
IPOrpamMMbl CPETHEr0 MPOPECCUOHATIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOT'O OOIIETO
oOpa3zoBaHusi ¢ mojiyueHuem cpeanero obmiero oopazoanus (IIIICC3) ¢ yuerom
tpedoBanuit ®I'OC CIIO u npoduis npodeccuoHaTbHOr0 00pa3oBaHusI.

B yuebnbix mianax IITICC3 mecto yuyeOHOro npeamera «XuMus» B COCTaBE
00s13aTeNbHBIX y4eOHBIX MPEIMETOB, 00s13aTeNbHBIX U1t OCBOCHMUS

TEXHOJIOTUYECKOTO POt mpohecCHOHATHFHOTO 00pa30BaHUS.

4. PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA

OcBoeHne cojepxaHusg Y4eOHONW JUCHMIUIMHBI «XHUMHS» 0OECIeurBacT
JOCTUKEHHUE CTYIEHTaMU CIEAYIOIUX PE3yJIbTaTOB!

JIUYHOCHHBIX:

JI1 4yyBCTBO rOpJIOCTH U YBAXKEHUsI K UCTOPUU U JOCTHIKEHUSIM OTE€UECTBEHHON
XUMHYECKONH HayKd; XHMHUYECKH TpPaMOTHOE TIOBeleHHWE B MpodeccCHOHATbHOMI
ACSITENbHOCTH W B OBITY Tpu OOpalleHMd C XUMUYECKUMH BEIIECTBaMH,
MaTepuaiamMH U MpoLeccaMu;

JI2 roTOBHOCTH K MIPOJIOJKEHUIO 00Opa30BaHus M NOBBILIEHUS KBaTU(UKALIMA B
M30paHHOM TPOGECCHOHAILHONW JCATEIBHOCTH M OOBEKTHBHOE OCO3HAHHE POJIH

XUMHUYCCKHUX KOMHGTCHI_[I/Iﬁ B OTOM,



JI3 ymeHue uCnosib30BaTh JOCTHXKEHHUSI COBPEMEHHON XUMHUUYECKON HAyKH U
XUMUYECKUX TEXHOJOTUN JIJIS TOBBIIICHUSI COOCTBEHHOTO WHTEIUIEKTYaIbHOTO
pa3BUTHUSI B BHIOpaHHOM PoQecCHoHaIbHOMN AeTeIbHOCTH;

MemanpeomemHpix:

M1 wucnonp30BaHWE PA3IMYHBIX BHUJOB IO3HABATEIBHOM JIESITEIBHOCTH U
OCHOBHBIX HWHTEJUJIEKTYaJIbHBIX Olepanuil (OCTaHOBKHU 3adaud, (HOpMyJIUpOBAHUS
TUTIOTE3, aHAJIM3a U CHUHTE3a, CPABHEHUS, 000OIIEHUS, CUCTEMATU3AINH, BBISBICHUS
MPUYNHHO-CJICACTBEHHBIX CBS3€H, MOWCKA aHAJoroB, (HOPMYIHUPOBAHHUS BBHIBOJIOB)
JUI. PELICHUs] TMOCTABJICHHOW 3a/1a4d, NPUMEHEHHWE OCHOBHBIX METOJIOB IO3HAHUS
(HaOmro/IeHNs, HAyYHOTO OJKCIIEPUMEHTA) [JIsi M3YyYEeHHs] Pa3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB W TIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTD
CTaJIKUBAThCs B MpodeccuoHaibHou cdepe;

M2 uCnoNb30BaHUE PA3JTUYHBIX HCTOYHUKOB IS MOJYYECHHUS XUMHYECKOU
HH(pOpMAIUU, yMEHUE OIEHUTh €€ JOCTOBEPHOCTh [JIsi JOCTHKEHHUS XOPOIIUX
pe3yabTaToB B mpodeccuoHanbHol cdepe;

npeomMemHmuoix:

[11 copmupoBaHHOCTH TPEACTABICHWA O MECT€ XHMHUH B COBPEMEHHOU
HAay4YHOW KapTUHE MHpA; MOHUMAHHWE POJM XUMHH B (DOPMHUPOBAHHMH KPYroszopa H
(GYHKIIMOHATHHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS MPAKTUUECKHUX 3a/1ay;

[12 BnageHue OCHOBOMOJIATAIOIIMMHU XUMHUYECKHUMU TMOHITUSMH, TEOPHUSIMU,
3aKOHaMM W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IOJIb30BAHME  XMMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

[13 BnajgeHre OCHOBHBIMM METOJaMU HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIMU B
XUMUM: HAONIOJEHUEM, OIMCAHUEM, HW3MEPEHUEM, OKCIEPUMEHTOM; YMEHHE
00pabaTbiBaTh, OOBACHITH PE3yIbTaThl MPOBEACHHBIX OMBITOB U JENaTh BBLIBObI,
FOTOBHOCTh U CHOCOOHOCTh NPUMEHATH METOAbl TO3HAHUS TMPU PEIICHUU
MPAKTUYECKUX 3a/1a4;

[14 chopMuUpOBaHHOCTHP YMEHHUS JaBaTh KOJMYECTBCHHBIC OICHKA U

IPOU3BOIUTH PACUYETHI 110 XUMUUYECKUM (HOpMyJIaM U YPaBHEHUSM;



I15 BJIIAJICHHUC IIpaBHUJIaMKU TCXHHKH 0e30IMacHOCTH IIpn HCII0JIb30BAHUHU

XUMHUYCCKHNX BCIUICCTB,

[16 chopMupoBaHHOCTH COOCTBEHHOM MO3UIIMH MO OTHOIIEHUIO K XUMUYECKOM

MH(pOpManMu, NOJy4aeMOM U3 pa3HbIX HCTOYHUKOB.

5.COAEPKAHME YYEBHOI'O ITPEJMETA

HanmenoBanue Conep:kanue yueOHOro MaTepuasia u (popMbl
pa3aesioB M TeM OPraHM3aNMH AeATeJbHOCTH 00yYaA0IIUXCS
BBenenue OcHoBHbIe NoOHATUS XUMHUH. BemectBo. ATom. Monekyna.

XHUMHUECKUH 3IeMeHT. Ajtotponus. [IpocTeie u cioxHbIE
BenlecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBII COCTAB BELIECTB.
XuMHuecKue 3Haku U GopMyJIbl.

3HaueHue XUMUU Ipu ocBoeHuu cnenuansHocreit CI10
TEXHUYECKOT0 Mpoduis mpohecCHOHATBLHOTO 00pa30BaHUsI.

KonTpoabsHas padora Nel. Cpe3oBast paboTa o XUMHUH 3a Kypc
cpeaHeit OOIIeH MIKOJBI.

Pa3nea 1. OcHOBBI cTpOCHHS BellecTBa

Tema 1.1 CTpoenne aTomoB
XHMHYECKHX 3JICMEHTOB U
MPUPOAA XUMHYECKOM CBA3H

CoBpeMeHHasi MO/IeJIb CTPOEHHUS ATOMA.

DnekTpoHHas KoHpurypamus aroma. Kiaccudukanys XuMruaecKux
3JIEMEHTOB (S-, p-, d-3MeMeHTHl). BajeHTHBIE 3JIeKTPOHBI.
BaneHnTHOCTb. DiIeKTpOHHAs IPUPOIa XUMUUYECKOH CBsA3U. MoHHas
CBSI3b KaK CBSA3b MEXIy KATHOHAMHU M aHMOHAMH 3a CUET
3JIEKTPOCTATHYECKOTO MPUTHKCHHSI. DIIEKTPOOTPUIIATSILHOCTb.
KoBaneHTHble NOJIsIpHAS U HEMOJISIPHAS CBSA3H.

IIpakTHyeckas padora Nel. CocraBiieHue 31€KTPOHHO-
rpauiyeckux GopmyI1 3IEMEHTOB

IIpakTyeckas padora Ne2. OnpeneneHne XapakTepUCTUKN
sneMeHTOB 1o [lepuoanyeckoil cucteme

Tema 1.2
[lepuoanveckuii 3aK0H 1
Tadoauna /1. U. MenjaeneeBa

Ilepuoguyeckas cucrema xummuyeckux djiemMenros ..
MenaeneeBa. Guznueckuii cMbich [lepuonnueckoro 3akona J1.1.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
PIIEMEHTOB, 00Pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB B
COOTBETCTBHH C I10JIO)KEHUEM XMMHUYECKOI'O JJIEMEHTA B
[lepuonuueckoit cucreme. MUpPOBO33pPEHUYECKOE U HAYUHOE
3Hauenue [lepuoanueckoro 3axona J1.11. Menneneesa. [Iporuosst

T

MeHz[eneeBa. OTKpI)ITI/Ie HOBBIX XUMHYCCKHX DJICMCHTOB.

IIpakTyeckas padora Ne3. XapakrepucTuka 3J€MEHTOB,
OIpeJIeIEHUE HIEMEHTA 10 €ro JIEKTPOHHOU (popMyIie, onpeeseHre
(hOopMyJT BBICIIIUX OKCHIIOB, UX XapaKTEPUCTHKA.

IIpakTyeckas padora Ne4 HaxoxneHnue
OTHOCHUTEJIBHON MOJIEKYJISIPHON U MOJIIPHOM MacCChl
BEIICCTBA

Pasjen 2. XuMnuyeckue peakuuu




Tema 2.1
Tunbl XuMHYECKHX peakuuii

Tema 2.2
DIIEKTPOTUTHUECKAS
UCCOLIMALIMS U HOHHBIA 0OMEH

Knaccupukauus v TMIIBI XMMUYECKHUX PeaKIUil ¢ y4acTueM
HeOpraHn4ecKux BemecTB. OKUCIUTEIBLHO — BOCCTAHOBUTEIIBHBIC
peakiuu. OnpeneneHre CTENEHN OKUCICHHS JIEMEHTOB
KonuyecTBeHHbIE OTHOIIEHUS! B XUMUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUYETHI [10 YPABHEHUSAM
XUMHUYECKUX peakuuid. Mosib KaK eIMHHIA KOJUYECTBA BEILECTBA.
MomnsipHast Mmacca. 3aKOHbI COXPAHEHHUSI MacChl M SHEPTUU. 3aKOH
ABoraapo. MossipHbIii 00beM

razoB. OTHOCUTEIIbHAS INIOTHOCTH ra30B.

IIpakTyeckas padora Ne S. CocraBieHue ypaBHEHHUM
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI METOIOM

DIIEKTPOHHOTO
OaJianca.

I[IpakTnyeckas padora Ne6. Pemienue 3a1a4 no KOJIM4ECTBY
BELIECTBA.

Teopus 3JIeKTPOJIUTHYECCKOM JUCCOMALMU. Peakiinu HOHHOTO
obmena. CocTaBieHHE YPAaBHEHHM peaKIii HOHHOTO 0OMeHa
[TyTEM COCTABJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUIA.

['uaponus coneid. CoctaBiieHUe peakluii TUAPOIN3a COJCH.
3HaueHue TUAPOIIN3a B OMOIOTUYECKUX OOMEHHBIX MPOoLIeccax.
[IpuMeHeHne ruaposan3a B MPOMBIIIIEHHOCTH.

JladopaTopnasi pab6ora Nel. ['uaposnus cosnei.

JlabopaTopHas pa6ora Ne2. IccnenoBanue rugponusa coyen
a3JMYHOTO THUIIA

I[IpakTnueckas padora Ne 7. CoctaBieHue ypaBHEHUN peakiuii B
MOJICKYJISIPHOM M MOHHBIX (hopMax. 2 9

Pa3nes 3. CTpoeHne u CBOMCTBAa HEOPraHUYeCKUX BelllecTB

Tema 3.1
Knaccudukarus,
HOMEHKJIATypa U CTPOCHUE
HEOPTaHMYECKHUX BEIIECTB

Kuaccndukanusi HeOpraHu4ecKnx BelecTB.

[IpocTble U CI0KHBIE BellecTBa. MeTalibl 1 HEMETAILIBL.
Oco0eHHOCTH CTPOESHUS.

(OCHOBHBIE KJIACCHI CJIOKHBIX BEUIECTB (OKCUIbI, THIPOKCHUIBL,
KHUCIIOTHI, coni). HoMeHkaTypa 1 Ha3BaHHE HEOPTaHUYECKHUX
BEIIECTB UCXOS U3 MX XUMHUYECKOW ()OPMYIIBI MIIM COCTAaBIICHUE
XUMHUYECKON (OpMYJIIbI UCXO/IS U3 HA3BaHHUS BELIECTBA 110
MEKIyHAPOIHON WM TPUBUAIBHOW HOMEHKIIATYPE.
Me:xMoneKyJIIpHble B3auMozeiicTBus. Kpucrannoruaparsl.
ArperaTHble COCTOSIHMS BellecTBa. Kpucraminueckue u aMopHbie
BeIllecTBa. TUIBI KPUCTAIIMUECKUX PEIIETOK (aTOMHa,
MOJICKYJISIpHAsI, HOHHAs, METaJUIMuecKas). 3aBUCUMOCTh
(U3MUeCKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON
pemerku. [Tpuunnbel MHOTOOOpa3us BemecTB. CoBpeMEHHbIE
[PEJCTABICHHS O CTPOCHUU TBEPABIX, )KUIKUX U Ia3000pa3HbIX
BenecTB. JKuakue KpucTalibl.

IpakTuueckasi padora Ne 8 Knaccudukanms 1 HoMeHKIaTypa
HCOPTraHNMYCCKUX KHUCJIOT U OCHOBaHUH

[MpakTuyeckas padora Ne 9 Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX OKCHJOB U COJIEH

Tema 3.2
Du3nko-xuMnYecKue CBOMCTBA

Mertamel. O0mue Gu3nyeckne 1 XUMUYECKUE CBOWCTBA

metawioB. Knaccugukanus METaIoB 110 Pa3INYHBIM IPU3HAKAM.
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HCOPTaHNYCCKUX BCIICCTB

DJIEKTPOXUMUYECKUH Pl HAIPSHKCHUN METAJIIOB. 3HAYEHUE
METaJUIIOB U HEMETAJIJIOB B IPUPOJAE U JKU3HEACSITEIIbHOCTH
YeIOBEeKa M Oprann3MoB. Koppo3us MeTauioB: BUIbI KOPPO3HUH,
CIIOCOOBI 3aTUTHl METAIIIIOB OT KOPPO3HUHU.

Hewmetanner. O0mme pusndeckue 1 XMuMUYECKUE CBOMCTBA
HeMeTauioB. Tunuynbie cBoiicTBa MeTallioB [Y— YII

rpytin. OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIE CBONCTBA
HeMeTa/10B. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOJIE.
XUMUYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUUYECKUX
BEIIECTB (OKCHUJIOB, THAPOKCUIOB, KUCIIOT, COJIEH U 1Ip.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOAHBIX COEIMHEHHM, BBICIIMX OKCUIAOB U THIPOKCHUIOB.

IIpakTnyeckas padora Ne 10 MeTamibl U UX COEAUHEHUS

IIpakTyeckas padora Ne 11 HemeTanibl u UX coeIMHEHUS

Tema 3.3

[ Ipon3BOACTBO
HEOPraHUYECKHUX BEIIECTB.
3HaueHue U MPUMEHEHNE B
OBITY ¥ Ha TIPOU3BOJICTBE

OO1u11e MpeaCTaBIeHHs O IPOMBIIIIEHHBIX CLIOCO0aX MOTyUYEeHHUs
XMMHAYECKHIX BEIIECTB (Ha MPUMepe MPOU3BOICTBA aMMHAKA,
cepHoii kucnotsl). [lonsTie o Metaypruu. YepHas u LBeTHast
MeTamryprusi. O6mmue crnocoObl mosydyeHus: MetauioB. [lonsTre 0
criaBax. CrutaBbl Jelle3a U UX poJib B COBPEMEHHOH TeXHUKE U
BaIel npogeccuu.

[IpakTH4yeckoe MPUMEHEHUE IEKTPOIIN3a ISl TOTyUSHHSI
[IEJIOYHBIX, IEJTOYHO3EMENIbHBIX METAIIJIOB M aTFOMHHUS.

Posb ra30B B COBpeMEHHOMN TEXHHKE U Ballel npodeccuu.
3HaueHue U IPUMEHEHHUE B ObITY M Ha IIPOU3BOJICTBE
HeopraHuueckux BemiecTs. [Ipobaema 0TX010B ¥ MOOOUHBIX
MPOTYKTOB.

Pa3zgen 4. C

TPOEeHUe U CBOICTBA OPraHU4eCKUX BellecTB

Tema 4.1
Knaccudukamnus, ctpoenue u
HOMEHKJIATypa OPTaHUYEeCKHIX
BCIIICCTB

[Ipeamer oprannueckoit xumuu. [IpupoiHbIe, HCKYCCTBEHHBIE U
CUHTETUYECKUE OpraHuUecKue BemecTsa. CpaBHEHHUE
OpPraHNYECKHUX BEIIECTB C HEOPraHNYECKUMH. BaJleHTHOCTS.
XMMHUECKOE CTPOCHUE KaK MOPSAI0OK COCIUHEHNS aTOMOB B
MOJIEKYJIBI 11O BAJICHTHOCTH.

Teopust cTpoeHust opraHuyecKux coenuHenuid A. M. byTieposa.
(OCHOBHBIE MTOJIOKEHUS TEOPUU XUMHUECKOTo cTpoeHust. zomepus
1 M30Mepbl. XUMHUECKUE POPMYIIbI U MOJEIIN MOJIEKYJ B
OpraHNYEeCKOW XUMHH.

Knaccudukanus oprannueckux Bemects. Knaccuduxanms
BEILIECTB I10 CTPOCHUIO YIJIEPOAHOTO CKEJIETA U HATNYHUIO
(byHKUIMOHAIBHBIX Tpyni. 'omonoru u romonorus. Hayana
HoMenkaatypsl [IUPAC.

IIpakTnyeckas padora Nel2. CocraBieHue pa3BEpHYTHIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMuECKHUX BELIECTB.

Tema 4.2.

CBoiicTBa, MPOU3BOJCTBO U
MPUMEHEHNUE OPTaHUYECKUX
COEIMHEHUN

[IpenenbHbIC YTIIEBOAOPOABL. AJKAHBI: TOMOJIOTUYECKUH PSIJI,
M30MEpHUs U HOMEHKIIaTypa ajJlkaHOB. XUMHUYECKUE CBOMCTBA
QJIKAHOB.

["'opeHune MeTaHa Kak OJUH U3 OCHOBHBIX HCTOYHHUKOB TEIJIa B
MPOMBIIUICHHOCTH U ObITY. Haxoxaenue B mpupoje u

[IPUMEHEHNE AJIKAHOB .
HenpenenbHbie yriaeBogopoabl. AJIKEHbI. DTUIICH, €r0 MOJTyYeHUE
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(merunpupoBaHUEM dTaHa, IEMOIMMEpHU3alel MOIUATUIICHA).
I"oMostornueckuii psizt, K30MEpPHUs, HOMEHKIIATypa aJIKEHOB.
XUMUYeCKHe CBOMCTBA STUJICHA: TOPEHHE, KaueCTBEHHBIE PEAKINH
(o6ecuBeurBaHrEe OPOMHOM BOJIBI M paCTBOpA MEPMaHIraHaTa
kanus). [lonumepuzanus 3THiIeHa KaKk OCHOBHOE HalpaBJI€HUE €ro
MCIIOJIb30BaHUsl.

AnkuHbl. AnieTuiieH. ['opeHue areTuieHa Kak UCTOUYHHUK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU ISl CBAPKHU U PE3KU METAJUIOB
TexHuka 6€30MacHOCTH TIPH PadOTE C AlETUIICHOM.

IApenbl. benzou, ero ctpoeHne u pU3NUECKUE CBOMCTBA.
XUMHUECKHE CBOMCTBa OeH301a U ero noxydeHue. [[pumenenne
OEH30J1a HA OCHOBE CBOMCTB.

[IpupoaHbIe HCTOYHHMKH YTII€BO10pOA0B. [IpupoaHsIii ras: cocras,
npruMeHeHne B kauecTBe TorumBa. Hedts. CocTaB u nmepepaboTka
Hedtu. [Teperonka nHedtu. Hedrempomykrear.

Cruptsl. ['unpokcuinbHas rpynna Kak GyHKunoHaiabHas. [lonstue
O MpeleNbHBIX OJJHOATOMHBIX CIUPTaX. XMMHUUECKHE CBONCTBA
ATaHOJIA: B3aUMO/ICHCTBHE C HATpUEM, 00pa30BaHUE MPOCTHIX U
CJIOHBIX 3(DUPOB, OKUCIIEHUE B anbjerua. [lomyuenue stanona
Opo’keHHEM TIIOKO3BI U THpartanuei stwieHa. [Ipumenenne
STaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCIEACTBUS JIJIs
OpraHu3Ma 4ejoBeKa U MpeaynpexacHue. [ TuiepuH Kak
MpeICTaBUTEIh MHOTOATOMHBIX CIIUPTOB. KadecTBeHHAst peakius
HA MHOT'OATOMHBIE CITUPTHI.

[ IpumeHeHne TIMLIEepUHA.

Denoin. usndeckrne 1 XUMUYECKHE CBOKCTBA (heHOIa.
[Tpumenenue (heHosia Ha OCHOBE CBOWCTB.

Anbaerunsl. [lonstue 06 anbaeruaax. AnbJIeruanas rpynmna Kak
¢dbyHkimonanpHas. DopMabAeru] U €ro CBOWCTBA: OKUCIICHHE B
COOTBETCTBYIOIYIO KUCJIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOILUN

crupt. [lonyyeHue anbaeruoB OKUCICHUEM COOTBETCTBYIOIIMX
cnupToB. [Ipumenenue ¢popmanpaeruia Ha OCHOBE €ro CBOMCTB.
Kap6onoBsie kucnotsl. [ToHsATHE 0 KapOOHOBBIX KHCIOTAX.
KapOokcunpHas Tpymmna kak ¢pyHKIHMOHaIbHAsA. ['oMonoruueckuit
PSI IpelebHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [lomyuenue
KapOOHOBBIX KUCIIOT OKHCICHUEM aJIbJIETHI0B. XUMHUUECKUE
CBOMCTBA YKCYCHOM KHCJIOTBI: 00IIIME CBOMCTBA C MUHEPATLHBIMHU
KHUCJIOTaMU U peakuus srepudukanuu. [Ipumenenne ykcycHoi
KHCJIOTBI HA OCHOBE CBOMCTB.

Crnoxuble 3¢upsbl U xupsl. [loyuenue ci0xHbIX 3GupoB
peakiueit arepuduxanuu. Cinoxubie 3(UpbI B TPUPOAE, UX
3HA4YEHUE.

[IpuMeHeHne CII0KHBIX 3(PUPOB HA OCHOBE CBOWCTB. AMUHBI.
[TousiTue 06 aMuHaX. AHWIMH KaK OPTraHUYeCKOe OCHOBAaHHE.
[IpruMeHeHre aHUIMHA Ha OCHOBE CBOMCTB.

[Tonmumepsl. [TonmMeps! - BaskHENIIEe ChIPbE IS MOy YEHUS
CTPOMUTENBHBIX MaTepuanoB. OCHOBHBIE MTOHSATHSI.

IInactmaccel. TepMorIacTUYHbBIE U TEPMOPEAKTUBHBIE
riactMacchl. [lonmuaTuineH u ero npuMeHeHne B CTPOUTEILCTBE.
Crioco0bl pacio3HaHHUs MJIACTMACC.
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BOJ'IOKHa, ux KJ'IaCCI/I(bI/IKaHI/ISI. Crioco05b1 paciio3HaHusA BOJIOKOH.
CHUHTETUYCCKHEC Kay4yKH U UX UCITIOJIb30BAHUC B CTPOUTCIILCTBE.

IIpakTueckas padora Nel3. Hazpanue npenenbHbIxX
YTJIEBOJOPOZOB
o MexayHapoaHoi HoMeHknatype IUPAC.

IIpakTuyeckas padora Nel4. Hazpanue Henpe1enbHbBIX
YTJIEBOAOPOJOB IO MEKAyHapoaHoi HoMeHkiatype I[UPAC.

IIpakTyeckas padora NelS. Hazpanue cuupToB 110
MexnyHapoaHor HoMenkiatype [UPAC.

IIpakTnyeckas padora Nel6. CoctaBiieHre ypaBHEHUN peaKIui
prepuduKaIu

Tema 4.3.
Opra"ndecKkue BEmecTBa B
PKU3HEICSITEIIbHOCTH Y€JIOBEKa

DKups! kak cnoxusie 3¢upsl. Knaccudukanus Kupos.
XHUMUYECKUE CBOMCTBA JKUPOB: TUIPOJIN3 U TUIPUPOBAHUE
KUIKUAX )KHPOB.

[IpuMeHeHne KUPOB Ha OCHOBE CBOWCTB.

YrieBoabl. I'Mr0k03a — BEIIECTBO € IBOMCTBEHHON (DyHKIMEH —
abJAETUI0CIUPT. XMMUYECKHUE CBOMCTBA INIIOKO3bI. [I[puMeHnenne
[JIFOKO3bI HA OCHOBE CBOMCTB.

Caxapo3a, KpaxmaJl U LEeJUII0JI03a, CTPOCHHE, CBOWCTBA,
MpuMeHeHne 3Ha4eHHE YTIIEBOIOB B )KUBOM MPUPOJIE U KU3ZHU
YeJIOBEKA.

HyxnennoBble kuciaotbl. CocTaB, CTpoeHUE U OMOJIOrHyecKas
[POJIb.

IAMHHOKHCJIOTBI. AMUHOKHUCIJIOTBI KaK aM(OTEpHBIE
MuYHKIIMOHATIBHBIE OPTaHUYECKUE COSTUHEHHS. XUMHUECKHE
CBOMCTBA aMHHOKHUCJIOT: B3aUMOJENCTBHE C II€TI0YaMH,
KHCIIOTaMHU U IPYT C IPYTOM (PeaKiiusl MOTUKOHCHCAIIIH).
[lenTuaHas cBsI3b ¥ noAUNENTHABL [[puMeHeHNE aMUHOKHUCIIOT Ha
OCHOBE CBOWCTB.

benku. [lepBuunasi, BTOpu4Hasi, TpeTUYHAS CTPYKTYPHI OCIIKOB.
XuMu4YecKkue cBOMCTBA OETIKOB: TOpPEHUE, ACHATYPALIHSL, THIPOIIH3,
LBeTHbIE peakiuu. bruongoruueckue QyHKIMU OEIKOB.
CtpouTelbHbIE OTAEI0YHbIE MATEPUAIbl U UX BIUSHUE HA
3nopoBke. [IpodzaboneBanns 1 UX MpeayNPEKICHHE.

Paznen 5. Kunernueckue u TEPMOIUHAMUYICCKHE 3AKOHOMEPHOCTHA MPOTEKAHUA XHMHUYCCKUX

peaxkumii

Tema5.1.

Kunetnueckue
3aKOHOMEPHOCTHU MMPOTEKAHUS
XUMUYECKHX PeaKlni

Krnaccudukanus XuMHYeCKUX peakiuii: o (pazoBoMy cocTaBy
(rOoMOT€HHBIE ¥ TETEPOreHHBIE), IO UCIIOJIB30BAHUIO KaTalnu3aTopa
(KaTaIUTUYECKUE U HEKATATUTHUECKHE).

CkopocTh XuMu4ecKkux peakiuil. @akTopsl, BIUAIOIINE HA
CKOPOCTh XUMHUYECKOW PeakLU

JlaGopaTopnas padora Ne3. OnpeeneHue 3aBUCUMOCTH
CKOpPOCTH
[pEaKLU OT pa3InYHbIX (PAaKTOPOB

Tema 5.2.
TepMoarHaMHUUECKHE
3aKOHOMEPHOCTHU IIPOTEKAHHUS
XUMHYECKHX PEAKIIMI.
PaBHOBECHE XMMMUECKUX

Knaccudukanus XMMHUYECKUX peakiil: o Ter1oBoMy 3G ety

(?K30TEepMUYECKHE, SHAOTEPMUUYECKHE), IO OOPATHMOCTH

(oOpaTuMble U HEOOpaTUMBIE).

XHUMUYECKOE PABHOBECHE U €TI0 CMEIIEHUE MOT JeHCTBUEM
a3JMYHBIX (HaKTOPOB
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peakiuit

IpakTnyeckas padora Nel7. Pemenue 3a7a4 no TeraioBOMy
Bh(HEKTy peaxIum.

IIpakTyeckas padora Nel8. Pemienue ynpaxxHeHui Ha
CMEIlIEHUE
XUMHUYECKOIO PAaBHOBECHSI.

Pa3nen 6. lucnepcHble CUCTEMBI

Tema 6.1
JlucniepcHble CUCTEMBI U
(haKTOpPBI UX YCTOWYNBOCTU

[TousTue o nucnepcHoi cucreme. JlucnepcHas ¢asa u
nmucriepcuoHHas cpena. Knaccnukanus qucrnepeHbIX CUCTEM.
CBoOMCTBa IUCTIEPCHBIX CUCTEM.

PactBopsl. PacTBOopenue. Bona kak pactBopureins. PacTBopumocTs
BelecTB. HachleHHbIe, HEHACHIICHHBIC, IEPECHILLEHHBIC
[pacTBOpHL. 3aBUCUMOCTh PaCTBOPUMOCTH Ta30B, )KUJIKOCTEH U
TBEPJIbIX BEILECTB OT Pa3IUYHbIX (hakTopoB. MaccoBast 10115
[PACTBOPEHHOIO BEIIECTBA.

IIpakTnyeckoe 3ansitue Ne 19. 3agaun Ha IPUTOTOBJICHUE
aCTBOPOB.

Tema 6.2.
lccnenoBanue CBOUCTB
I[I/ICHGI)CHI)IX CUCTEM

IMpakTuyeckoe 3ansaTue Ne 19. 3a5aun Ha IPUTOTOBIICHUE
aCTBOPOB.

JIabopaTopHasi padota Ne 4. VccienoBanue qUCepcHbIX CUCTEM

Pazgen 7. KauecTBeHHbIE peaKMU OOHAPYKEeHUSI OPraHMYeCKUX U HEOPraHu4YeCKUX BellecTB

Tema 7.1.
O6Hapy:xeHue
HEOPraHUYECKUX
KaTHOHOB U aHHOHOB

JlabopaTopHasi pabora Ne 5. KauecTBeHHbIE

[pEaKLMy Ha HEOPraHUYECKHUE BEILECTBA

IIpakTyeckoe 3ansaTue Ne2(. M3yueHune xapakTepHbIX peaKuil
KaTuOHOB [-1I rpynmel

Tema 7.2.
O6HapyXeHue
OpraHUYEeCKHUX BEIIECTB
OT/ICIBHBIX KIIACCOB C
HCIIOJIb30BaHHEM
KaueCTBEHHBIX PEAKLIUIA

JIabopaTopHas pabora Ne 6. KauecTBeHHBIE peaKkLIUU

Ha OPraHUYECKUE BEIIECTBA

IIpakT4eckoe 3anaTHe Ne2l

HMcnonp30BaHne KaueCTBEHHBIX peaKI_[I/Iﬁ IJI4 OoIIpEaACICHUSA
OPraHN4YCCKUX BCIICCTB B IPOAYKTAX IMUTAHUA

6. TEMATHYECKOE IINTAHUPOBAHMUE 110 YYEBHOMY IIPE/IMETY

Ne HaumenoBanmue pa3znenoB u tem  (Becero |Jlekuuu 3ansaTus
nm IIpakTnuyeckue | JlabopaTopusbie
Beenenue 2 2
1 | OcHOBBI CTPOCHHUS BEIECTBA 9 3 6 -
1.1 | CTpoeHre aTOMOB XUMHUYECKHX DJIEMEHTOB 4 ’ ’ -
U IpUpOJa XUMHUECKOU CBSI3U
1.2 | Ilepuoanueckwuii 3akoH u Tabnuua J[.H. 5 1 4 -
Menneneena
2 | XuMH4YecKue peakuuun 15 2
2.1 | Tunbl XUMUYECKUX peaKUUi 8 4 4 _
2.2 | DnexTpoauTHYeCKast JUCCOIHMAIU 1 7 3 ) )
MOHHEII 00MeH
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CTpoeHue U CBOMCTBA HEOPTraAaHUYECKHUX
BelleCTB

20

12

3.1

Knaccudukanus, = HOMEHKIaTypa u
CTPOCHUE HEOPraHWYECKHX BEIIECTB

32

Duznko-xuMnYecKue CBOMCTBA
HEOPraHWYECKUX BEIIECTB

3.3

[Ipon3BOACTBO HEOPraHUYECKUX BEIIECTB.
3Ha4yeHue U MpUMEHEHHE B OBITY U Ha
IIPOU3BOJCTBE

CTpoeHue U CBOMCTBA OPraHu4YeCcKNX
BelleCTB

34

20

14

4.1

Knaccuduxanus, crpoenue u
HOMEHKJIATypa OPraHMYECKHX BEIIECTB

4.2

CaoiicTBa, IPOU3BOACTBO U IPUMEHEHHE
OPraHUYEeCKUX COCTUHEHUHN

22

12

10

43

Opranuueckue BeIecTBa B
KU3HEESATEIbHOCTH YeJIOBEKa

KuneTuveckne u TepMOAUHAMMYECKHUE
3aKOHOMEPHOCTH MPOTEKAHMS
XHMHYECKHX PeaKI i

10

5.1

Kunernueckue 3aKOHOMCPHOCTH
IMPOTCKAHUA XUMHUYICCKHX peaKHI/Iﬁ

52

TepMoauHaMuyecKre 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUYECKHUX PEAKLIUH.
PaBHOBECHE XMMUYECKUX pEAKIINI

JducnepcHbie cUCTEMBbI

6.1

JucnepcHbie cucTeMbI U (PaKTOPBI KX
YCTOMYHMBOCTH

6.2

HccnenoBanue CBOMCTB AUCIICPCHBIX
CUCTCM

KauyecTBeHHBIE pPe€akuuu 06Hapy>1<e1mﬂ
OPraHn4e¢CKUuX M1 HCOPraHNnIeCCKuXx
BelIECTB

7.1

OO6Hapy>keHre HEOpraHUYECKUX KaTHOHOB
Y QaHNOHOB

7.2

OO0HapykeHHEe OPTaHUYECKUX BEIIECTB
OTAEJIFHBIX KJIACCOB C MCIIOJIL30BAHUEM
KaueCTBEHHBIX PEaKLUU

Hroro

102

51

45

«Xumus» B npeaenax OIIOIT CITIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHUs C

noyrydeHueM cpennero oomero oopazoanus (IITICC3):

[Ipu peanuzanuu conepkaHusi o0Ie00pPa30BATEIBHOIO YU4E€OHOIrO MpeaMeTa

Bup yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrpaMMBbI

108

B TOM 4Yucjie:
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TEOPETHUECKOE 00yUCHHE 51
MPAKTHYECKHUE 3aHATHS 45
nabopaTopHbIE 3aHATHUS 6

VY4eOHBIM IIJTAHOM HE

Koncynomayus
IPEAYCMOTPEHBI
Y4eOHBIM MJIaHOM He
Camocmosmenvras paboma
MIPETyCMOTPEHBI
Ilpomesicymounasa ammecmauusn 6 popme IK3amena 6

7. YAEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHIEYEHME ITPOI'PAMMBI YYEBHOI'O ITPEJMETA

7.1 Onucanue mamepuanvbHO-mexHU4ecKoil 0a3vl, HEOOXOOUMOUL 01

ocyuiecmeleHuA 06pa303ameﬂbnozo npouecca

HaunMeHoBaHue cnenMaJbHBIX IOMEIeHUH U
MOMeIlleHU JJI1 CAMOCTOATEIbHOI padoThI

OCHAIEHHOCTH CHEIHAJILHBIX
NoOMelIeHU M U MOMEeIeH il 1151

n/n .
CAMOCTOSITEJILHOM PadoThI
Kabuner xumun: yueOHast aynutopus 1yt | 1. YueOHas 1ocka
IIPOBEJICHUS 3aHATUHN BCEX BUJOB, B TOM uucie | 2. Pabouee mecto npenoaasarens
IPYNIIOBBIX M MHIAUBH Iy aJIbHBIX KOHCYNIbTAlMH, | 3. Kommuekt yuyeOHON Mebenu Ha 25
TEKYIIET0 KOHTPOJIS U TPOMEXKYTOUHOMN 00yyaromuxcs
arTecTalnuu 4. Y4yeOHO-HarIs11Hble TocoOus
1 414042, r. Actpaxans, yi1. MaructpanbHas, 18 | 5.I1epeHocHoii MYJIBTUMEIUIMHBIN
' Aynuropus Ne 204 KOMIIJIEKT
6.loctyn K MHPOPMALIMOHHO-
TEJIEKOMMYHHUKaLMOHHOM ceTtu
«HTepHET»
[Tomemenue anst camoctosiTeabHOM padoThl | 1. Komruiekt yueGHOH Mebenu Ha 25
414042, r. Actpaxans, yia. Maructpaibhas, 18 | oOyuaronmxcs
Aynuropus Ne 308 2.KomnbroTepsl — 20IT.
7 3. Hoctyn MH)OPMAITMOHHO-
TEJIEKOMMYHHUKALMOHHON cetu
«nTepuer

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

a) OCHOBHasA yueOHaa 1umepamypa:

1. Pynsutuc I'.E., ®enpaman @.I". Xumus. 10 knacce, I[Ipocsemnienue ,2020 r

2. Pymzutuc I'.E., ®enpaman @.I'. Xumus. 11 knace, [Ipocsemenne ,2020 r

0) OonoanumenvHan yueoOHan 1umepamypa:
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1. Epoxun FO.M., KoBameBa W. b. Xumms mns mpodeccuit u
CIEIUaTIbHOCTEN TEXHUYECKOTO U €CTECTBEHHOHAYYHOr o poduuieit. - M.: 2020

2.Y4eOHOo-MeToauYecKoe mocodue Mo BHIMOJHEHUIO pedepaToB, TOKIAI0B,
WHMBUyaJIbHBIX MPOEKTOB IO YYEOHOW AHMCLHMIUIMHE «XUMHUS» MO Mpodeccun
08.02.09  MoHrax, Halagka M OKCIUIyaTauuss  3JIEKTPOOOOPYIOBaHUS
MIPOMBIIUICHHBIX U IPAXIAHCKUX 31aHHM.

6) nepeuend yueOHo-MemoouuecKozo obecneyenus:

006 obpazoBanuu B Poccuiickoit @eneparun: genep. 3axon ot 29.12. 2012

No 273-®3 (B pen. ®Denepanbubix 3axkoHOoB oT 07.05.2013 Ne 99-®3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-P3, or
25.11.2013 Ne 317- @3, ot 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, or 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHBIMH
®enepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ usm. ot
19.12.2016.)

®denepanbHblii TOCYIAapCTBEHHBIM 00pa3oBaTeNbHBIA CTAHAAPT CPEAHETO
oOmero oOpa3oBaHUs, YTBEPKICHHBIM MNpPUKa3oM MuHucTepcTBa 00pa30oBaHUS U
Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunuctepctBoM toctuiuu  Poccuiickoir  ®enepauun 7  uroHs 2012 1.,
peructpanuoHHbiil Ne 24480).

[Ipuka3 MunucrepctBa npocselienust Poccuiickoit ®enepanuu ot 23.11.2022
Ne 1014 «OO6 ytBepxkneHuu ¢eaepaibHOl 00pa3zoBaTEIbHON MPOrpaMMbl CPEIHETO
obmiero odpazoBanusy» (3apeructpuponan 22.12.2022 Ne 71763).

2) uHmepHem-pecypceol:

1.www.ecologysite.ru (Karanor skonoruueckux caiToB). www.ecoculture.ru

(CaiiT 5KOJIOrHYECKOT0 IPOCBEILIEHU).

2.www.ecocommunity.ru (MadopManuoHHbIN CaliT, OCBEIAIOMINI TPOOIEMbI

skoJjioruu Poccun).

0) IN1eKMPOHHO-OUDIUOMEeYHbIE CUCHEMDBL:
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http://www.ecologysite.ru/
http://www.ecoculture.ru/
http://www.ecocommunity.ru/

1. Epoxun FO. M., KoBanesa 1.b. Xumus s npodeccuun u crenuaibHOCTEN
TEXHUYECKOTO U €CTEeCTBEHHO-Hay4YyHOTO npoduiei, 1-e n3a.,2020r. https://academia-

moscow.ru/reader/?1d=105585

1. Epoxun HO. M. CO0pHUK TECTOBBIX 3aJaHUIl MO XUMUU: yuel. mocooue
UL CTYJ. YupexaeHud cpen. mpod. obpasoBanus. — M., 2020. https://academia-

moscow.ru/reader/?1d=132020

2. T'abpuensn O. C., OctpoymoB U. I'. Xumus, 1-u31,2020 1

8.OCOBEHHOCTHU OPI'AHU3AIIMU OBYUYEHUA 111 UTHBAJINIOB "
JIML] C O'PAHUYEHHBIMHU BO3SMOXHOCTAMMU 3 I0OPOBbA
Jig  oOywaromuxcss W3 4YHCJIa HWHBAJIMAOB M JIMIL C OIPaHUYEHHBIMU
BO3MOKHOCTSIMM  37I0pOBbSl HAa OCHOBAaHMsS INHCbMEHHOI'O 3asBJICHUS yudeOHas
TUCHUIUIMHA «XHMMS» PEaTn3yeTcsl ¢ y4eTOM OCOOCHHOCTEH MCUXO0(U3UYECKOTro
pa3BUTHS, WHIWMBUIYAJIbHBIX BO3MOXKHOCTEH M COCTOSIHMSL 3J0pOBbS (Jajnee —

WHJMBUTyaJIbHBIX OCOOEHHOCTEM).

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOI'O ITPEJMETA
Pe3yabTaThl Kon IIpoBepsiembie ®opMbI M1 METOABI KOHTPOJISA
o0y4eHus pe3yJib YMEHHS ¥ 3HAHUS HOLICHKH
(IMYHOCTHBIE, TATOB pe3yJabTaToOB 00yUeHHs
NnpeJaMeTHbIE, Texymui IIpomexyTounas
MeTanpeaMeTHbIE) KOHTPOJIb aTTecTalus
JUYHOCMHbLE
YyBCTBO FTOPAOCTH U JII | 3HaTh OCHOBHBIC 3aKOHBI | Ycmubiil onpoc
YBa)KEHUS K UICTOPUU U XUMUU U OTKPBITHUS B Ipaxmuueckas
JOCTHKEHUSIM XUMUH, CACIIAHHbIE paboma
OTEUYECTBEHHOM POCCUNCKUMU yUYeHbIMU- | Tecmuposarue
XUMHYECKOW HAYKU; XUMHUKaMU; Pechepam
XUMUYECKHU TPAaMOTHOE YBEPEHHOE M0JIb30BAaHUE
IIOBEICHUE B XUMHUYECKOH
npodecCUOHATBLHON TEPMHHOJIOTHEH U
JIeATEIIbHOCTH U B CUMBOJIUKOM;
OBITY MPHU OOpAIIEHUN XUMHUYECKU IPAMOTHOE
C XMMUYECKUMHU MOBEJICHUE B
MaTepuagaMu U podeccHoHATBHOM
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nponeccamMu;

NESITeIbHOCTH U B OBITY
pu 0OpALICHUN C
XUMHUYECKUMHU
MaTepuagaMu U
NpOLIECCaMU;

YMEHHUE UCII0Ib30BaTh
IpUOOPETEHHBIE 3HAHUS
JU1s1 OObSCHEHUS
XMUMUYECKHX SIBIICHUH,
MIPOUCXOAINX B
pupoe, ObITY U Ha
IIPOU3BOJICTBE.

YMETb HCII0JIb30BaTh
MIPUOOPETEHHBIE 3HAHUS
JUISL DKOJIOTUYECKH
IrPaMOTHOTO MOBEACHUS
B OKpY’KarolIeH cpene,
JUISL OLEHKU

BIIMSIHUS

XMUMHUYECKOT O
3arpsi3HEHUS
OKpY>Karolleu cpebl
Ha OpraHU3M YeJIOBEKa
U IPYTHE KUBBIE
OpraHu3MBlI;

YMETb UCIIOJIb30BAThH
puoOpeTeHHbIE 3HAHUS
JUTSI TIPUTOTOBJICHUS
pacTBOpOB 3aJaHHOMN
KOHILIEHTPALMH B OBITY U
Ha IPOMU3BOCTBE;

TOTOBHOCTB K
TIPOJIOJDKEHHIO
o0Opa3oBaHus U
MTOBBIIICHUS
KBaJTM(UKAIINH B
n30paHHOU
npodeccuoHaTbHON
JIEITEILHOCTH U
00BEKTUBHOE
OCO3HAHHE POITU
XUMHYECKHUX
KOMIIETEHITHI B
3TOM;

JI2

[lonumats
CYILIIHOCTb U
COIIMATIBHYIO
3HAYUMOCTb CBOEH
Oymyiei
npodeccu,
MIPOSIBIIATD K HEU
YCTOWYUBBIN
UHTEPEC;
CamocrosiTenbHO
OIIPEACIIATD 3aJa4H
po¢ecCUOHATLHOT
O U JIMYHOCTHOTO
pa3BUTHS,
3aHUMAThCA
camMo00pa3oBaHUEM,
OCO3HaHHO
TUTAHUPOBATh
MOBBIIIEHNE
KBATH()UKAIIH.

Pegpepam
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yMEHHUE JI3 | YMeTb UCIOIB30BaTh Pegpepam
UCIIOJIb30BATh JOCTHKCHUS
NOCTIKEHUS COBPEMEHHOI
COBPEMEHHOMN XUMHUYECKOU HAYKU CO
XUMUYECKOU cBOEH
HAYKU U npodeccHoHaIbHOM
XUMHUYECKHIX NEATEIBbHOCTBIO JIs
TEXHOJIOTUH i MOBBIIIEHUS
MOBBIIECHUS COOCTBEHHOTO
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO
MHTEJJIEKTYaJIbH pa3BUTHS;
OT0 pa3BUTHUS B
BBIOpaHHOM
npodecCHOHATTEH
ot
JISITEJIbHOCTH;
MemanpeomMemHnulx:
HCIOJIb30BaHUE M1 | paborath ¢ Ilpakmuueckasn
pa3JIMYHBIX BUJIOB TEOPETUIECKUM paboma
[IO3HABATEIILHON MaTepHalioM, Peghepam
HeSITCIbHOCTH U aHaJU3UpPOBATh, 1€]ATh Tecmuposanue
OCHOBHBIX BBIBOJIBIL.
WHTEIICKTYaJTbHBIX MIPUMEHSATHh OCHOBHBIC
onepanui METO/bI TIO3HAHUS
(TTOCTaHOBKH (HaburroIeHMSI, HAYYHOTO
3a/1a4H, IKCIIEPUMEHTA) JIJIst
dbopMyITUpOBaHUS M3YUYEHUS Pa3InIHBIX

TUIIOTE3, aHAIN3a U
CUHTE3a, CPABHCHHS,
0000111IeHuS,
CHCTEMaTH3aIUH,
BBISIBIICHHUS
MIPUYUHHO-
CJICJICTBEHHBIX
CBSI3EH, TIOMCKa
aHaJIOT OB,
(hopMyIHPOBaHHUS
BBIBOJIOB) JIJIs
peIIeHUs
MOCTaBJICHHOM
3a/1a4u,
PUMEHECHUE
OCHOBHBIX METOJI0B
TIO3HAHHMS
(HabnroneHMS,
HAYIHOTO
HKCIIEPUMEHTA) JITIs
U3yUYCHHS
Pa3IUYHBIX CTOPOH

XUMHNYCCKUX
00BEKTOB U

CTOPOH XMMHUYECKHUX
00BEKTOB U MPOLIECCOB,
C KOTOPBIMU BO3HUKAET
HEOOXOIUMOCTh
CTAJIKUBATHCS B
npodeccroHaIbHOM
cepe;

YMEHHUS JeNIaTh BEIBOJIHI,
YMEHHE BBISBIISITh
CYIIECTBEHHOE,
pa3BHUTHE JTOTHIECKOTO
MBILIUICHUS TIPU padoTe ¢
TEKCTaMH, OyKJIETOM,
HaOIroIaTh 3a
BEIIIECTBAMU, IPOBOJIUTH
UCCIIeIOBATEIILCKHE
MIPOLIEAYPBI, Pa3BUBATH
MO3HABATEIbHBIN
WHTEpEC K MPEAMETY H
MPOIIECCY MTO3HAHMUS.
YMCHUE
XapaKTepU30BaTh

QJICMCHTHI 110 UX
ITIOJIOXXCHUIO B
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HPOILIECCOB, C
KOTOPBIMU
BO3HHUKAET
HEOOXOIMMOCTh
CTaJIKHBAThCS B
npodecCUOHATHLHON

chepe;

[Tepuoanueckoit
cucteme J[.1.
Meuneneena.
OOBSICHATH 3aBUCUMOCTD
CBOMCTB BEIISCTB OT X
COCTaBa U CTPOCHHUS,
MPUPOAY XUMHUYECKOU
CBSI3U 3aBUCHMOCTb
CKOPOCTU XUMHYECKOU
pPEeaKIU U MOJ0KECHHE
XHMHUYECKOTI0
paBHOBECHS OT
pa3IMYHBIX (HaKTOPOB;
YMETH OTNPEEATh
BO3MOXKHOCTH
MPOTEKAHUS
XUMHUYECKHX
IIpEBpALICHUN B
Pa3JIMYHBIX YCIOBUSIX U
OIICHKH MX TTOCJIeACTBUH
HCIOJIB30BaHHUC
abCTPaKTHOTO
MBIIIUICHHS,
MIPOJIOJIKUTH

pa3BuTHE

XUMHYECKOMN

peuu,

UCIIOJIb30BaHUE
Pa3IMYHBIX
WUCTOYHUKOB JIJIS
TIOJTYYCHUS
XUMHYECKOU
nH(pOpMaINH,

YMEHHE OLIEHUTH €€
JIOCTOBEPHOCTb JIJISI
JOCTHKEHUS XOPOIIHX
pe3yJIbTaTOB B
npodeCcCHOHATLHON

chepe;

M2

IIpoBoauTs
CaMOCTOSITEJIbHBIN TTOMCK
XUMHYECKOU
nHpopManuu ¢
UCTIONIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB
(Hay4HO-TIOIYJIIPHBIX
W3JaHUH, KOMITBIOTEPHBIX
6a3

JAHHBIX, PECYPCOB
WuTepHera);
UCIIOJIb30BATh
KOMITBIOTEPHBIC
TEXHOJIOTUH JIsI
00paboTKH U nIepeaun
XUMHUYECKON
nHpOPMALIUH U ee
IIPEJCTABICHUS B
pa3Iu4HbIX (hopMax.
Ocy1iecTBISTh TOUCK
uHbopMaIuu,
HEOO0XO0AUMOM 15t

3¢ PEeKTUBHOTO
BBINTOJTHEHUSI

Ilpaxmuyeckas
paboma
Peghepam
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HpOCI)CCCI/IOHaJ'IBHBIX 3aga4

npeomemuovix:

c(hopMHUPOBAHHOCTH 111 | TloHuMaTh pojb XMMUH B | Ycmuwlii onpoc Oxzamen
IIPEACTABICHUN O €CTECTBO3HAHUH, €€ CBsA3b | lecmuposanue
MECTC XMMMH B C IpyruMu IIpaxmuueckas
COBPEMEHHOM HAYYHOH €CTECTBEHHBIMU HAyKaMHU, paboma
KapTUHE MHUPA; 3HAa4YEHUE B
IIOHUMaHUE POJIU KU3HHU COBPEMEHHOTO
XUMWH B ob1ecTBa
dbopmupoBaHUU 3HaTh BayKHEHIINE
Kpyrosopa u BEILECTBA U MaTEPHUAJIbIL.
(YHKIIMOHATIBHOM
TPAMOTHOCTH
YyeI0BeKa 11
peleHus
IIPaKTUYECKUX 3a7a4;
BJIQJICHUE II2 | 3HAaTh OCHOBHBIC 3aKOHBI | YcmHuwiii onpoc OKkzamen
OCHOBOIIOJIAr a0 MU XUMUU: CTEXUOMETPHSI, Tecmuposanue
XUMHYCCKUMU 3aKOH COXPaHCHHUS MaCChI Ilpakmuueckas
NOHATHUSIMMU, BEIIECTB, BJIAJIETh paboma
TEOPUAMU, 3aKOHAMU U OCHOBOIIOJIArar0IUMHU
3aKOHOMEPHOCTSIMHU XUMHUYECKHUMH
; YBEpEHHOE MIOHATUSMHU, TEOPUIMU,
II0JIb30BaHNE 3aKOHaMH U
XUMHUYECKOU 3aKOHOMEPHOCTIMY;
TEPMUHOJIOTUEN 1 YMETb Ha3bIBATh:
CUMBOJIUKOU; M3Y4YEHHBIC BELIECTBA 110

TPUBHAIILHON WIH

MEXKAyHapOIHOU

HOMEHKJIATYPE;
BJIaJICHUE OCHOBHBIMHU II3 | yMeTh BBITIOIHSTE IIpakmuueckas OKk3ameH
METOJaMH HAy4YHOI'O XUMHAYECKHUU paboma
IIO3HAHUS, SKCTIEPUMEHT 10 Tecmuposanue
HCIIOJIb3yEMBIMU B pacro3HaBaHUIO Jlabopamopnas
XAMWU: BAKHEUIIINX paboma
HaOJII0/IeHUEM, HEOPraHUYECKUX U
OIMCaHUEM, OpPraHUYECKUX
U3MEpPEHUEM, COEIUHECHUN;
AKCIIEPUMEHTOM;
yMEHHE
00pabaThIBaTh,
OOBSICHATB PE3YJIbTATHI

HpOBCI[eHHI)IX OIIBITOB
U JI€JATh BBIBOJIBL;
TOTOBHOCTHb N
CIIOCOOHOCTD
HpI/IMeHHTI) METOABbI
TIO3HAHUS TIPU
peLIeHnn
MPaKTHYECKUX

3a;auy;
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c(OpPMUPOBAHHOCTh
YMEHHUS 1aBaTh
KOJINUECTBEHHBIC
OIICHKH U
NPOM3BOIUTH PACUCTHI
M0 XUMHUYECKHM
dbopmynaM u
YPaBHCHHUSIM;

14

VYMeTs periats pacyeTHble
3a]1a4u 110 XUMUYECKUM
dhopmynam u
ypaBHEHUSIM;
UCIIONIb30BATh
IPUOOpPETEHHBIE 3HAHUS U
YMEHUS B IPAKTHUECKOM

JACATCIIBHOCTH U
MOBCEIHEBHOM JKU3HMU:

llpakmuueckas
paboma
Tecmuposanue

Oxzamen

BJIaJICHUE TIPABUIIAMHU 115 | YmeHue 6e30macHOTO Vemmuwiii onpoc

TEXHUKU oOpaitieHus ¢ roprounMu | Ilpakmuyeckas

0€30MacHOCTH NPU U TOKCUYHBIMU paboma

UCTIOJIb30BaHU M BEIIECTBAMU U Jlabopamopnas

XUMHUYECKHX BEIIECTB; 71a00paTOPHBIM paboma
000py/TI0BaHUEM;

c(OpPMUPOBAHHOCTh 116 | YMeHne KpUTHIECKOM Yemuwuii onpoc

COOCTBEHHOM ITO3ULIUNA OIICHKU JJOCTOBEPHOCTH Peghepam

10 OTHOLLIEHUIO K XUMUYECKOU

XUMHUYECKON nHdopMaIu,

uHpOpMaIINH, MOCTYMNAIOICH U3 pa3HBIX

MOJTy4aeMou u3
Pa3HBIX HICTOYHUKOB.

HUCTOYHHKOB.
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PELNEH3 U

Ha pabo4yI0 NporpaMMy AHCHHIIHHBI « XHMHUS»,
pa3paboTaHHYIO NpenoaaBaTe/ieM
I'BOY AO BO ATACY INTPOPECCHOHAJIBHOE YYUJIMIIE

Kamo:xuHoii A.B.

PaGouas mporpaMma IMCIMINMELL « XUMHs», npendaszsadena g cryaestos [ BOY AO BO

ATACY  TIPOOECCHUOHAJIBHOE  YYUYWJIMILE, coorserctByer  TpeGoBanusM
QenepanbHOrO TrOCYAapCTBEHHOrO 00pa3oBaTENBHOTO CTaHIapra CpejHero IpodecCHOHATBHOrO
obpazoBanus no cnenuanbHocTH 08.02.09 MoHTaX, Hanaaka U 3KCINTyaTalud 3JIeKTpooOopya0BaHUA
TIPOMBINLIEHHBIX M TPAKIAHCKUX 3/IaHHUM,

HocnenoBarepbHOCTh M3y4eHHS y4eOHOr0 MaTepHaa M paclpeIeleHHe y4eOHBIX YacoB IO
pasjenaM (TeMam) COOTBETCTBYIOT TPEOOBAHHMSM K YPOBHIO MOATOTOBKH BBIITYCKHHKOB, H3JI0YKEHHBIX B
CTaHJapTe MO0 crHeluanbHOCTH. Bcee pasgensl B mporpaMMe JIOTHYECKH B3auMoOcBszaHBL Bcee
HeoOX0IUMBIe TeMbI TPUCYTCTBYIOT.

[IpencraBineHHas Ha peleH3ui0 paboyas NporpamMma CONEPXKHUT MOSCHUTEIBHYIO 3alHCKYy,
TeMaTHYeCKHil MaH, cofepkaHHe y4eOHOH NUCIMIUIMHBI, OCHOBHYIO M JIOIOIHHUTENbHYIO Y4eOHYIO
JMTEPATYPY, cpeacTsa oOydeHus.

B MOSACHUTENBHOM 3alMCKE JAHO KPAaTKOE ONHCAHME HA3HAYEeHHs IHUCLUHUIUIMHBI, CBA3b C
NPYTHMH JHCUMIUIMHAMEA y4eOHOro miaHa, TpeOOBaHUA K 3HAHHUSAM U YMEHHSAM, KOTOPHIMH JODKEH
OBJNAZETh CTYAEHT B pe3yibTaTe HM3y4YEeHHS TaHHOM IMCHMIUIMHBL B TeMaTHYecKOM IUIaHE BeECh
MaTepua pasbHT Ha paszielibl ¥ TEMBI ¢ YKa3aHHeM KOHKPETHOTO KOJIHYECTBA YaCOB /Ul TEOPETHUECKHX
M MPaKTHYECKHX 3aHATHH, MPOCIEeXKHUBAETCs MOCIENI0BATEIEHOCTE U3YYeHHs y4eOHOro Marepuarna,
YUHTBIBAIOTCS MEXKIIPEAMETHEIE CBSA3H.

IIJ'IS{ 3AKPEIJICHHA TCOPCTHYECKHX QHaHHfI H npﬂoﬁpe'remm MNpaKTHYECKHUX HABBIKOB H YMCHHﬁ
B [I[porpaMMy JOHCHHINIHHBI BKJIIHOYEHO I[IPOBEACHHE IIPAKTHYCCKHX 3aHATHH. PCKOMGH,IIYCMaH
JIUTEpaTypa COOTBETCTBYET TEMATHKE JHCIHUIIIITHHEI.

CogepkaHue OpOrpaMMbl OPHEHTHPOBAHO Ha MOATOTOBKY OOYYalOLIMXCA K OCBOEHHIO
npogecCHOHANBHBIX MOIYJeH OCHOBHOH 00pa3oBaTeNpbHOH NpPOrpaMMbl 110  CHEUHATBHOCTH
08.02.09 MonTax, HalagKa d 9KCILTyaTallus 3J1eKTpooOopyA0BaHUs MPOMBIIUIEHHEIX M IPaXKIaHCKHX
31aHHHA

CunTtaro, 4yTo IpeacTaBlieHHas pabovas IporpamMma ABJSETCS aKTyalbHOH, COOTBETCTBYET
COBPEMEHHBIM TpeOOBaHMAM H MOXeT ObiTh PEKOMEHIOBAHA /I HCIIOJIB30BAHHS MpPU H3YyICHHH
JTUCLMIVIMHBL « XUMHS», g cTyaeHToB cnennanbHocTi 08.02.09 MoHTaxX, Hanagxka U 3KCIUTyaTalus
3NEKTPo0OOPYIOBAHHS [IPOMBIIINEHHBIX W FPaXIaHCKHX 3MaHHH.

Hupextop ['BITOY AO «AcTpaxaHcKHi
TEXHONOTHUECKHH TEXHHKYM» KaHIHAAT

reJarorHueckux Hayk E.I'.JlanteBa




