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[IpenMeTHO-IMKIIOBOM KOMUCCHUEN
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[Ipencenarens IMIIK (2"/// /JI.H. CmupnoBa/

PabGouass mporpamma yueOHoit nucuuruinHbl BJI.09 Xumus paszpaborana Ha
OCHOBE TIpUMEpHON paboueil mporpaMmbl 00II€00pa30BATEIBLHON  AUCHUIIIUHBI
«Xumus» (0a30BbI ypOBEHb, BapHaHT 1) mis mpodeCCHOHATbHBIX 00pa30BaTeIbHbIX
opranuzaiuii, pexkomenaoBannon @OI'bOY JIIIO HPIIO (mporoxon Nel3 or
29.09.2022r.), yrBepxkieHHOM Ha 3aceqanun CoBeTa Mo OIEHKE KaueCTBa MPUMEPHBIX
pabounx mporpamMMm o00I11€00pPa30BaTEIBHOTO U COIMAIBLHO-TYMAHUTAPHOTO IIUKJIOB
cpeanero npodeccuoHanbHOro oopazoBanust (mporokon Ne 14, ot 30.11.2022r.) nns
cnenuanbHocTu 15.02.16 TexHonorust MalmHOCTPOCHHUS.

Pa3paboTuuk:
CmupnoBa Jlio6oBb HukonaeBHa, mpemnojaaBarenb BbICHICH KBaTHU(PUKAIIMOHHON
kareropuu Beicmiero koiutemka [II'TY «IlomurexHnky.

PernieHseHT (BHyTpEeHHMU)

Muxaiinoa C.B., mpenomaBaTenb BbICIHIEH KBaTU(PUKAIIMOHHON KaTeropwH,
crapmmi merogucT Briciero komtemxa [II'TY «IlonutexHuk».
PenienseHT (BHEUTHMI)

JlapuonoBa M.A., mpenojaBatellb BbHICHIEH KBaTU()PUKAIIMOHHOW KaTeropuu
I'bOY CIIO PM3 «ToproBo-Te€XHOJIOTUYECKUN KOJIEIAK).

©Cmupnosa JLH., 2023
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AHHOTALMS

OBIIASI XAPAKTEPUCTUKA YUEBHOU JIMCLIMTUIMHEI

CTPYKTYPA U COJAEPYKAHUE VUEBHOI JUCLIUTUIMHBI

YCJIOBUS PEAJIN3ALIMU YUYEBHOU JIMCLIMTIIMHEI

. KOHTPOJIb M OILEHKA PE3VJBTATOB OCBOEHUSI VYEBHOU
JIUCLIUTUIMHBI
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1. AHHOTALIUS

PabGouass mporpamma yueOHoM auciuruinHabl BJ[.09 Xumus sBisieTcss 4acTbio
MIPOrpaMMBbI MOATOTOBKH CIIELIMATIMCTOB CPEAHETO 3BEHA CPEIHETO MPO(eCCUOHATBHOIO
oOpazoBanus no crnenuanbHocTH 15.02.16 TexHoyorusi MalIMHOCTPOCHUS, BXOJIUT B
LUKJ 00111€00pa30BaTEIbHOM NOATOTOBKH U peanu3yeTcs B 1, 2 cemecTpax.

VYuebnas nucuumuinaa bJ1.09 Xumus BKiItoUaeT U3ydeHHe CICIYIOMNX Pa3iesioB:

1. OcHOBBI CTPOEHHUS BEILIECTBA.

2. XUMUYECKHE PEAKIIUU.

3. CTpoeHue 1 CBOMCTBAa HEOPTAHUUECKUX BEILIECTB.

4. CTpoeHue U CBOICTBA OPraHMYECKUX BEIIECTB.

5. Kunernueckue # TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKaHUS
XUMUYECKUX PEaKIUH.

6. PacTBOpBI.

7. Xumusi B ObITY U IPOU3BOACTBEHHOM J1€ITEILHOCTH YEJIOBEKA.

OO6muit 00beM yueOHOW Harpy3ku TO AucCHUILIMHE cocTtaBisgeT /0 dacos,
Harpy3ka BO B3aUMOJICHCTBUU C TpenojaBaTeseM - 68 yacos.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBISIETCS B MpOLIECCEe MPOBEIACHUS
NPAKTUYECKUX U JaOOPATOPHBIX 3aHATHM, OoOecrieunBaeT OIEHUBAHUE XOJa OCBOCHHUS
TUCIUIUTMHBL. DOpPMBI TEKYILIETO KOHTPOJS YCIEBAEMOCTU: TECTUPOBAHUE, YCTHBIN
ONpOC,  KOHTpPOJIbHas  pa0oTa,  BBINOJHEHHME M 3allUTa  OOYYaIOIIUMUCS
UHAUBUAYATbHBIX 3a/IaHUM, TPOEKTOB, UCCIICIOBAHUHN U JP.

dopma TPOMEKYTOUHOW arrecTanuu — auddepeHnupoBaHHbd  3aueT (2
ceMecTp).



2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JVCIUITIJINHBI
2.1. MecTO0 DUCUMILUIMHBI B CTPYKTYpe NPOrpamMMbl NMOArOTOBKHU CIHENHAJTHUCTOB
CpeHero 3BeHa

Vuebnas pucoummda bJ[.09 Xwumus oTHocuTcs K 0a30BBIM JIMCHHMIIIAHAM
00111e00pa30BaTENbHON MOJTOTOBKH.

2.2. lleqb n IiIaHUpPYeMble pe3yJbTaThl OCBOCHHUS IUCHUIIUHbI:

Conepxanue mnporpaMmbl  00IIe00pa30BaTEIbHON  JUCHUIUIMHBL  «XUMUS»
HalpaBJI€HO Ha JOCTWKEHUE pe3yJbTaTOB €€ M3Yy4YeHHs B COOTBETCTBHUM C
tpeboBanusimu PI'OC COO c¢ yuetrom mnpodeccruoHanbHo HampapieHHOCTH DI'OC
CIIO cneunanbuoctu 15.02.16 TexHOMOTHSI MAIIMHOCTPOEHUS.

Oco0oe 3nauenue aucuuiuimHa bJ[.09 Xumus umeer npu QopmupoBaHuu u
passutuu OK u I[1K cneunansuoctu 15.02.16 TexHomorus MalmmHOCTPOCHHUS :

TlnanupyemMbie pe3viabTATHI 00VUYeHUA
O01ue KoMeTeHI NN py pesy y

Oo0mmue I[ncunn.nnnapm,lel

OK 01 Boi6bupats B 4acTu TPYAOBOIO | - BJIaJAE€Th CHUCTEMOM XWMHMYECKHUX
CIOCOOBI PELIeHUS BOCIIUTAHUS: 3HaHUH, KOoTopas BKJIKOYAET:
3a1a4 -  TOTOBHOCTb K  TpYyHy, | OCHOBOIOJATrarOIINE MOHSITUS
npohecCHoHATBHOM OCO3HaHUE IIEHHOCTH | (XUMHYECKHUI 3JIEMEHT, aToM,
NEeATENBHOCTH MacTepcTBa, TPYAOII00uE; JJIEKTpOHHAs 000J0YKa aroma, s-, p-,
MIPUMEHUTENBHO K - TOTOBHOCTh K AaKTHBHOU | 0-2JIeKTpOHHBIE OpOUTAIM  aTOMOB,
Pa3INYHBIM KOHTEKCTaM |[IESITEIbHOCTH TEXHOJOTHYECKOH | HOH, MOJIEKYJIa, BAJICHTHOCTb,

Y COLMAIbHON HAIPaBICHHOCTH, | JIEKTPOOTPULIATEIBHOCTD, CTCIICHb

CHOCOOHOCTh ~ MHHIIMUPOBATD, | OKUCICHUSI, XUMUYECKasl CBSA3b, MOJIb,
[JIaHUPOBATh U CAMOCTOSITENILHO | MOJISIPHAsE Macca, MOJIAPHBIA 00beM,

BBITIOJTHATH TaKylo | yriepoaHbIN CKeNleT, GyHKIMOHATbHAs
NesITeNbHOCTD; rpymmna, paaukai, U30Mepus, U30Mepbl,
- HHTEpeC K pa3InyHbIM cdepaM | TOMOJIOTHUECKUH  psill,  TOMOJIOTH,
npodeccuoHanbHOM YIIEBOAOPOIBI, KHCJIOPO/I- u
NesITeNIbHOCTH, a30TCoOJIepIKaIIne COETMHEHMUS,

OBy1ajieHHe YHHBEPCAJbHBIMH | OMOJIOTUYECKH aKTUBHBIE BEIIECTBA
Y4eOHBIMH TO03HABATEJIbHBIMH | (YIJICBOBI, XKUPbBI, OENKHU), MOHOMED,

nelicTBUSIMU: MOJIUMED, CTPYKTYpHOE 3BEHO,
a) 0a3oBble  JIOTHYECKHE | BICOKOMOJICKYJSIDHBIE ~ COEAUHEHUS,
nelicTBUS: KPUCTAJUIMYECKas  pEUIeTKa,  THUIIbI
- CaMOCTOSITENILHO | XAMUYECKUX peakUui (OKUCIUTEIHHO-
(hopMynupoBaTh U | BOCCTAaHOBUTEIbHEIE, 9K30-U

AKTyaJu3UpPOBATh npobiieMy, | SHAOTEPMHUUYECKUE, PEAKIIMH HOHHOTO
paccMaTpuBaTh €€ BCECTOPOHHE; | 0OMEHa),  PacTBOP,  AJIEKTPOJIUTHL,
- yCTaHaBJIMBATh CYLIECTBEHHBIN | HEANIEKTPOJIUTHI,  ANEKTPOIUTHYECKAST

NpU3HAK WIA OCHOBAaHUA s | JUCCOLMALNS, OKHCITUTEIb,
CpaBHEHUs, KiIacCU(PHUKAIMU U | BOCCTAHOBHUTENb, CKOPOCTh
00001IeHN S XMMHMYECKON peakUuu, XUMHYECKOe
- OTIPENEIIATh LEIU | paBHOBECHE), TEOPUM U  3aKOHBI
JESITEILHOCTH, 3aaBaTh |(T€OpUsi ~ XMMHUYECKOTO  CTPOEHHUs
napamMeTpsl M KPUTEPHUH UX | OPraHUYeCKUX BELIECTB AM.
JOCTHKEHMS; bytieposa, TEopus

! [Iucumnunapubie (IpeIMeTHbIE) Pe3yNIbTAThl YKAa3bIBAIOTCS B COOTBETCTBUH C HX TONHBIM mepedreM Bo ®I'OC COO (B
mocuenHer pemakuu ot 12.08.2022.



- BBISIBJIAATh 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B
paccMaTpuBaEMbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B
JIeSITEILHOCTb, OIICHUBATh
COOTBETCTBHUE pe3yNbTaToOB
1easiM,  OIEHUBATh  PUCKHU
IOCJICICTBUM NCATCILHOCTH;

- pa3BUBaTh  KpEaTHMBHOE
MBIIIUICHUE TPU  PEIICHUH
YKU3HEHHBIX IIpo0JIeM;

0) 0a3oBbIe
HCCJIeI0BATEIbCKUE
JleficTBUA:

- BIIQJIETh HaBBIKAMHU y4eOHO-
HUCCIIE0BATENbCKOMN u
MPOEKTHOU JIEATENBHOCTH,
HaBBIKAMU pasperieHus
npooseM;

- BBISBJISATH
CIICICTBCHHBIC
aKTyaJIu3UupOBAThH
BBIJIBUTATh
pereHus,
apryMEHThI
JI0Ka3aTelbCTBa
YTBEPKICHHUI,
MapaMeTphbl u
pelLIeHHUS;

- aHaJM3UPOBaTh MOJYYEHHBIE
B XOJE€ peIIeHUud 3aJadu
pe3yJIbTaThl, KPUTHYECKH
OLICHUBATh UX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MECHEHUE B
HOBBIX YCIIOBUSX;

- YMETh NEPEHOCHUTh 3HAHUA B
MIO3HABATEJIbHYIO u
MPAKTUYECKYIO o0iractu
JKH3HEIACATCILHOCTH;

- YMETh WHTETPUPOBATH
3HAHUSA u3 Ppa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIIBHIaTb HOBEIC HJCH,

MIPUYUHHO-
CBSI3U "
3amavy,
TUTIOTE3y €€
HaxOJIUTh
TUIs
CBOUX
3aJ1aBaTh
KpUTEpUU

npe/yiarath OpHUTHHAIIbHBIE
IIOIXObI U PELICHHUS;

- CIIOCOOHOCTH X
HCITOJIb30BaHUS B
[T03HABATEILHOMI u

COIIMAIbHOM IIPaKTHUKE

ANEKTPOJIUTUYECKON JIHACCOLAALNH,
[IEPUOANYECKUI 3aKOH JN.
MeHnpeneeBa,  3aKOH  COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYCECKHUH A3BIK XNMHU,
dakTosoruUecKue CBEICHUS 0
CBOWCTBAX, COCTaBE, IIOJIYYEHUU U
Oe3onacHOM UCIOJIb30BaHUU
BaXKHEHUIITIX HCOPraHN4YCCKUX n

OpraHn4eCKux BCUICCTB B 6I)ITy u

IIPaKTUYECKON JeATEIbHOCTH
YEJIOBEKA,

- YMETb BBIABIITb  XapaKTEpHbIE
IIPU3HAKK ¥ B3aUMOCBS3b HM3YYEHHBIX
MOHATHUH, IIPUMEHSATH
COOTBETCTBYIOIIME  IOHATHS  IIPU
OIIMCAaHUU  CTPOEHUS U  CBOWCTB
HEOPraHWYeCKUX M  OPraHUYECKHUX
BEIIECTB W  HMX  IPEBpALICHUMN;

BBISIBJISITH B3aMMOCBSI3b XUMHYCCKUX
3HAaHWH c TMIOHATUSIMHA u
MIPEJICTABICHUSIMH TPYTUX
€CTECTBCHHOHAYYHBIX MPEAMETOB;

- YMETh HCIOJIL30BaTh HAUMEHOBAHUS
XUMHYECKHX COCTMHEHUI
MEXTyHapOHOTO coro3a
TEOPETUYECKON W MPUKIATHON XUMHH
U TpUBHAJIbHbIE HA3BAaHUS BaKHEHIINX
BELIECCTB (aTHNEH, alleTUJIEH,
runepud,  (eHon,  gopMambaerum,
YKCYCHas KHCIIOTa, TJIMIMH, YrapHBIH
ra3, yrjaeKucibli ras, aMMHak,
raiieHas M3BeCTb, HETraleHasi U3BeCTb,
MUTHEBAsE COJa M JAPYrUX), COCTABISTDH
bopMyIbl HEOPraHUYECKUX u
OpraHUYeCKUX BEIECTB, YpPaBHEHMUS
XUMHYECKUX peakiui, OOBACHATH HX
CMBICI; TIOJITBEPXKIaTh XapaKTepHBIE
XUMHYECKUE CBOMCTBAa  BEIIECTB
COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMHU
U 3aMUCSIMH YPaBHEHUH XUMHUYECKUX
peaKIuii;

- YMETH yCTaHaBJIMBATb
MMPpHUHAJIC)KHOCTDb N3Y4YCHHBIX
HCOPraHU4CCKUX n OPraHNYCCKUX

BCIICCTB K OIPCACICHHBIM KJIaCCaM U

rpymmnam COCJTMHECHUH,
XapakTepu3oBaTh WX  COCTaB U
BAKHEWILIME CBOMCTBA; ONPEIEIATh
BUJIBI XUMHUYECKUX CBs3eM
(koBasIeHTHAas, HWOHHas,
METaJITTNYeCKas, BOJOPOAHAS), THUIIBI

KPUCTAJNIMYCCKHUX PCHICTOK BCHICCTB,




KIIACCH(PHUIPOBATH XUMHYECKUE
peaKInu;

- chopMupoBaTh MPEACTABICHUS: O
XUMHYECKON COCTaBJIAIOLIEH

€CTECTBEHHOHAYYHOU KapTHHBI MHpA,
pOJIM XMMHUU B TIO3HAHWUU SIBICHHUM
IIPUPOJIbI, B (bopmupoBaHUT
MBILIUICHUS] U KYJIbTYpPBl JIMYHOCTH, €€
(byHKIIMOHATBHOM IPaMOTHOCTH,
Heo0XxouMoM JUIs pelieHus
NPAaKTUYECKUX 337a4 U IKOJIOTHYECKH
000CHOBAaHHOI'O OTHOILEHHS K CBOEMY
3JI0POBBIO M IPUPOJIHOM Cpee;

- yMeThb TPOBOJUTH pPACYETHI TIO
XUMHUYECKAM dhopmynam u
YpaBHEHHSM XUMHUYECKUX DPEaKIUi ¢
HCITOJIb30BAHNEM (buznuecknux
BEJIMYHH, XapaKTepU3YIOIINX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
MAacchl, o0bema (HOpMaJIbHBIE
YCIIOBHSI) ra3os, KOJINYECTBA
BEIIECTBA; HCITOJIb30BaTh CHUCTEMHBIC
XUMAYECKHE 3HAaHUS ISl TPUHSITHS
pemeHnii B KOHKPETHBIX J>KH3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU
U VX IPUMEHEHUEM

OK 02 Hcnonp3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKA, aHATIN3a U
MHTEpPIIpETALNH
nHpopMmaluu, u
nH(pOpMAITUOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccruoHaIbHON
NeSITeNbHOCTH

B o0JacTH IEeHHOCTH
HAYYHOI'0 MO3HAHMSA:

- c(hopMUPOBAHHOCTH
MHPOBO33PECHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS
00111eCTBEHHOM
OCHOBAHHOTO Ha  Juajore
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHHMIO CBOCIO0 MecCTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHKUE
SI3BIKOBOM M YUTATEIbCKOMU
KYJIbTYpbI KakK CpeacTBa
B3aHMOJICHCTBHS MEXKTY
JIIOJIbMU U MTO3HAHUS MUDA;

- OCO3HaHUE IEHHOCTH HayYHOI
JIeSITEILHOCTH, TOTOBHOCTB
OCYHIECTBJISATh MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO
JEeSATENbHOCTh WHIUBUIYAIBHO
U B TpyNIE;

OsBjaaaenue
YHMBEPCAJbHBIMH Y4eOHBIMU
NMO3HABATEJILHBIMH
JeHCTBUSIMM

YPOBHIO
HayKH u
MIPaKTHKH,

- yMeTh IUIAHUPOBATH M BBIMOJIHSTH
XUMHUYECKUN 9KCIEPUMEHT
(mpeBpallleHns OPraHuYecKX BEIeCTB
IpU HarpeBaHUH, MOJY4YEHHE STUJICHA
u W3y4YCHHE €ero CBOWCTB,
KayeCTBEHHbIE PEaKI[MU Ha aJIbJICTH/IbI,
Kpaxmari, YKCYCHYIO KUCJIOTY;
JeHaTrypauus OelKOB IMPpHU HarpeBaHUH,
[[BETHBIE pEaKIMN OEJIKOB; MPOBOIUTD
peaKuu HOHHOTO 0OMEHa, ONpeAesTh

cpeny BOJHBIX pacTBOPOB,
KayeCTBEHHbIE pPEaKlIMHU Ha Ccyibdart-,
KapOoHaT- W XJIOPHUA-aHUOHBI, Ha
KaTUOH aMMOHUS; pemiath

SKCIIEPUMEHTAJIbHBIEC 33]]a4d TI0 TEMaM
"Meraue"  w  "Hemeramisl") B
COOTBETCTBUU C NPAaBUIAMU TEXHUKH
0C30MacHOCTH TMpHU  OOpaIIeHUHu C

BEIIECTBAMU U nabopaTopHBIM
000py0BaHUEM; MPECTaBISATh
pe3yabTaThl XUMHUYECKOTO
JKCIEpUMEHTa B  ¢opMe  3amucH
YpaBHEHUH COOTBETCTBYIOIINX

peakuuii U (GopMyaHpOBaTh BBIBOJIBI
Ha OCHOBE ITHUX PE3YJIbTAaTOB;

- YMEeTh aHaJIM3UPOBATh XUMHUYECKYIO
UHOPMaIINIO, TOIYYaEeMYIO U3 PA3HbBIX




B) padorta ¢ nHgopManmeii:

- BJIAJIETh HaBbIKaMU
MoJIlydeHHuss HWHPOpMAIMU U3
HCTOYHUKOB DPa3HbIX THUIIOB,
CaMOCTOSITENIBHO OCYILECTBIIATh
IIOUCK, aHayus,
CHUCTEMAaTU3ALUIO u
UHTEpIIpeTalni0 HUHpopManuu
pa3auuHbIX BUIOB U (opm
IIPE/ICTABIICHHUS;

- co3maBaTb  TEKCTBl B

pa3nuuHBIX (hopMaTax ¢ yuyerom
Ha3Ha4eHUs HMHQOpPMALMH U
LIEJIeBOM ayJIUTOpUH, BBIOMpas
ONTHUMAJIbHYIO bopmy
IIPEICTABICHUS "
BU3YalIU3all|H;

- OLEHUBAaTh JIOCTOBEPHOCTD,
JETUTUMHOCTb MH(pOpPMAIUH, €

COOTBETCTBHE TIPAaBOBBIM M
MOPAITEHO-3THYECKHM HOPMaM;
- WUCIOJB30BaTh  CPEJICTBA
MH(OPMALIMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B peleHnun
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX u
OpraHM3aIl[MOHHBIX  3aJad ¢
COOII0IEHUEM TpeboBaHUI
SPrOHOMUKH, TEXHUKHU
0e30I1aCHOCTH, TUTHEHE],
pecypcocOepexeHusi, MPaBoOBbIX
U OTHYECKUX HOPM, HOpPM
nH(}OpMaITMOHHOM
0€30I1aCHOCTH;

- BJIQJIETh HaBbIKaMU
pacmo3HaBaHUs U 3AlUTHI
uHdopmaruu,
nH(}OpMaITMOHHOM

0€30I1aCHOCTH JTMYHOCTHU

UCTOYHHUKOB
uHpopManuy,
Apyrue);

- BIAJCTb OCHOBHBIMH METOJaMH
HAyYHOTO TIO3HAHHWS  BEUIECTB M|
XUMUYCCKUX SIBJICHUN (HaOII0IeHUe,
U3MepeHue, HKCTIIEPUMEHT,
MOJICIMPOBAHUE);

- yMeThb TPOBOJUTH pPACYETHI TIO
XUMHYECKUM bopmynam u
YPaBHEHHSM XUMHUYECKUX PEAKIUN C
HCII0JIb30BAHUEM ¢buzngecknx
BEJIMYHH, XapaKTEePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOI CTOPOHBI:
Macchl, o0bema (HOpMabHbIE
YCIIOBHS) ra3os, KOJINYECTBA
BEIIECTBA; HCIIOJIb30BaTh CHUCTEMHBIC
XUMUAYECKHE 3HAaHUS ISl TIPUHSATHS
peleHnii B KOHKPETHBIX JKHU3HEHHBIX
CUTYaIlUsX, CBS3aHHBIX C BEIIECTBAMH
U VX TIPUMEHEHUEM

(cpenctB  maccoBoit
cetb  HMurepHer wu

OK 04 D¢ dexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE
Y KOMaHJIe

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOTIPEICIICHUIO;

-OBIIaJICHHE HaBbIKaMU y4eOHO-
HCCIICI0BATENIbCKOM, POEKTHOM
U COITMANBHON JIEATEILHOCTH;
OBiageHne YHUBEPCAIbHBIMH
KOMMYHUKATHUBHBIMU
JefiCTBHUSIMU:

0) coBMecTHAasl 1eSITeJIbHOCTD.
- TOHUMAaTh W HCIIOJIH30BATh
MpPEeUMYIIeCTBA KOMaHTHOW U
WHIUBUIYAIBHOU PaOOTHI;

- yYMETh IUIAHUPOBaThb M BBIIOJIHATH
XUMUYECKUN 9KCIIEPUMEHT
(mpeBpallleHNs] OPraHUYECKUX BEIIECTB
IpYU HarpeBaHuH, MOJIydeHHE ATUJICHA
u U3y4eHue ero CBOWCTB,
KaueCTBEHHbIE PEaKIUN Ha aJIbJeTUIbI,
Kpaxmad, YKCYCHYIO KHCIIOTY;
JieHaTypanus OelKOB MpH HarpeBaHuH,
[[BETHBIE PEAKLUU OEJIKOB; MPOBOJUTH
peaxkuuu MOHHOT'O oOMeHa,
ONPENEIATh CPEAY BOJIHBIX PACTBOPOB,
KaueCTBEHHBIE PEaKIUU Ha CcynabQart-,
KapOOHAaT- M XJOPUA-aHHOHBI, Ha




- IIPUHHAMATH L€ COBMECTHOMU
JESITEIbHOCTH, OPraHNU30BbIBaTh
U KOOPJAUHUPOBATh AECHUCTBUSA 110
€¢ JIOCTH)KCHHIO: COCTaBIATh
IJIaH JEUCTBHUM, pacHpencisaTh

poaM ¢ y4eTOM  MHEHHM
YYaCTHHUKOB 00CyX1aTh
PE3yIBTATHI COBMECTHOM
paboThl;

- KOOPJIMHUPOBATH U BBITIOJIHATH
paboTy B YCIIOBUSX pEaibHOIO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOI'O
B3aUMO/JICHCTBHS,

- OCYILECTBJSATh IO3UTUBHOE
CTpaTeruyeckoe TIOBEJEHUE B
pa3IMYHbIX CUTYalUsX,
MPOSIBIIATH  TBOPYECTBO u
BOOOpaxeHue, OBITH
WHULMATUBHBIM

OBJj1aiecHHe YHHUBEPCAJIbHbIMU
peryJasiTuHBHbIMU
ACHCTBUAMMU:

I) NpPUHATHE ce0s M JAPYrux
JIIOJICH:

-  OpUHMMATh  MOTHBBI H
apryMeHTBI IPYTHX JIIOAEH MpHU
aHaims3e pe3yJIbTaTOB
JESITEIIHOCTH;

- TpU3HaBAaTh CBOE IIPaBO H
MpaBoO  APYrUx JIOJed  Ha
OIINOKU;

- Pa3BHBAThb CIIOCOOHOCTD
INIOHHUMATb MUP C IIO3UITUHN
APYroro 4€jI0BCKa

KaTHOH aMMOHWUS; pemaTh
HKCIIEPUMEHTANIbHBIC 33/1a41 110 TEMaM
"Meramuie" u  "Hemeramnel") B
COOTBETCTBUHU C TPaBWIAMH TEXHUKU
0€30MacCHOCTH TNpH  OOpalleHun ¢

BELIECTBAMU u nabopaTopHBIM
000py/I0BaHHEM; MIPE/ICTABIIATh
PE3yABTATHI XUMHUYECKOTO
JKCTIEpUMEHTa B (GopMe  3amlucH
YpaBHEHUH COOTBETCTBYIOIINX

peaknmii U (GOPMYIHUPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3yJIbTaTOB

OK 07 ConelicTBOBaTH
COXpaHEHUIO
OKPYXKaIoIen Cpepl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,
MIPUHIIATIBI
OCpEKITUBOTO
MIPOM3BO/ICTBA,

3¢ HeKTUBHO
JIIECTBOBATh B
Ype3BhIUAHHBIX
CUTYaIUSIX

B o0sacTH 3K0JI0rHYEeCKOro
BOCIIMTAHUSA:

- c(hOopMHUPOBAHHOCTH
KOOI HYECKOH KYJBTYpHI,
IMOHUMAaHHUE BIIMSTHHUSA
COILIMAJIBHO-3KOHOMHUYECKUX
MIPOIIECCOB Ha COCTOSIHUE
NPUPOTHOM M COIMAIIbHOMU
Cpelnbl, 0CO3HaHUE II00aTLHOTO

Xapaxkrepa 3KOJIOTUYECKUX
npobiem;

- IJIaHUPOBAHHE u
OCYILECTBJIECHUE JCUCTBUM B

OKpY)Kalollel Cpesie Ha OCHOBE
3HAaHUS LEeJNed  YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEINPUATUE NCHCTBUH,
TIPUHOCSIIIUX Bpe

- chopMHpOBaTH TPEACTABICHUSI: O
XUMHUYECKOU COCTaBJISIIONIEH
€CTECTBCHHOHAYYHOU KapTHUHBI MHpA,
pOJIM XMMHUW B TIO3HAHWUU SIBJICHUU

PUPOJIBI, B (dhopMupoBaHUU
MBIIIJICHUSI U KYJIbTYpPbI JTUYHOCTH, €€
(byHKIMOHATBHOM IPaMOTHOCTH,
HE00X0IUMOi TUIS pelieHus

MPaKTUYECKUX 3a/1a4 U 3KOJIOTMYECKHU
000CHOBAaHHOTO OTHOILIEHUSI K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEAE;

- yMmMeTb  coOmojaTh — IMpaBWiIa
IKOJIOTHUYECKU 1eJIECO00Pa3HOTo
NOBEJCHUA B OBITY U TPYNOBOH

NESTEeNbHOCTH B LEISIX COXpaHEHMS
CBOEr0 3l0pOBbsl U  OKpYXKaromien
IPUPOTHOMN Cpenbl; YUUTHIBATh
ONACHOCTh BO3JCHUCTBUSI Ha JKUBBIC




OKpYKalollel cpere;

- YMEHHE IPOTHO3HUPOBATH
HeOIaronpusTHHIE
9KOJIOTUYECKUE  IOCIEACTBUS
NPEIIIPUHUMAEMbIX JEHCTBUMH,
MpeA0TBPAILATh UX;

- paciupeHue OTbITa
JESITEIbHOCTH  AKOJIOTUYECKOU
HaIpPaBJIEHHOCTH;

- OBJIAZICHUE HaBBIKAMU
y4eOHO-UCCIEeI0BATENBCKOM,
MPOEKTHOM W COLMAIBHOMN
JIESITEIbHOCTH

OpPraHu3Mbl OIPEIEIECHHBIX BEIIECTB,
IMOHUMas CMBICH MoKa3aTess
MpEaEIbHOU JOITyCTUMOM
KOHUEHTPALUHU

1K 1.3. Beibupats
METO/Ibl MEXaHUYECKON
00paboTKu U
MOCJIEI0BATEILHOCTh
TEXHOJIOTUYECKOTO
npoiiecca 00padboTKH

yMEHHus: MIPOEKTUPOBATH
TEXHOJIOTHYECKHE oTieparm,
aHAJIM3UPOBAaTh M BBIOUPATH CXEMBI
0azupoBaHus, BBIOMpPaTh  METOJBI
00pabOTKH MOBEPXHOCTEH;

3HAHMS: TIOPSTOK pacyéTa MPUITYCKOB

JieTajneil MallivH B HAa MeEXaHH4YecKylo oO0paboTKy u
MAaITUHOCTPOUTEIIEHOM PSKHMOB pe3aHus, THITOBBIC
TIPOU3BOJICTBE TEXHOJIOTUICCKHE TIPOIIECCHI
W3TOTOBJICHHSI  JIeTJled  MalluH,
OCHOBBI ABTOMATH3AIHH
TEXHOJOTUYECKHX  TIPOIECCOB |
TIPOM3BOJICTB.
IIK 5.4. Peann3oBbIBaThH YMEHHsI: OpraHu30BbIBaTH padoune
TEXHOJIOTUYECKHE MecTa B COOTBETCTBUU c
MPOIIECCHI B TpeOOBaHUSAMHU OXpaHbl Tpyda W
MaIIMHOCTPOUTEITLHOM OepeKITMBOTO MIPOM3BOJICTBA B
MIPOU3BOJICTBE C COOTBETCTBUHU C TPOM3BOJICTBEHHBIMHU
COOIIOIEHUEM 3aJa4aMH, pa3pabaThIBaTh
TpeOOBaHUN OXpaHbI NPE/UIO’KEHUSI Ha OCHOBAaHHWH aHAJIM3a
Tpyaa, 0e30MacHOCTH OpraHu3aIuu HIepEeIOBBIX
KHU3HEIEATCILHOCTH U IPOM3BOJICTB o ONITUMU3AIIH
3alIUTHI OKPYKAIOIICH JeSITeITbHOCTH CTPYKTYpPHOTO
Cpebl, IPUHIIUIIOB U 0JIpa3IeIICHUS;
METOJIOB OEPEKITBOTO 3HAHMA:  TpaBWwIa W  HOPMBI,

IIpOU3BOACTBA

oOecrieunBaroOIIUe 3alIUTy JKU3HU H
COXpaHCHHE  3JIOPOBbsSI  UEIIOBEKa,
yIpaBJICHUE 0€301aCHOCThIO
KU3HEICATSIILHOCTH Ha MPEANIPUITHH,
3¢ pexTUBHBIE  MEpPONPUATHS IO
oXpaHe OKpYIKaromien cpepl,
NPUMEHSIEMbIC B MAIIIMHOCTPOCHHH.




3. CTPYKTYPA U COJEP)KAHUE YUEBHOM JUCIHUTILINHBI
3.1. O0bem y4eOHO# TUCHUILIMHBI 1 BUAbI Y4e0HOH padoThl

Bun yae6HOI paboThI Obnem B
qacax

O0bem y4eOHOM U CHUILINHBI 70
CymmapHasi yueOHasi HArpy3Ka BO B3aHMO/IeiiCTBHHM C NIpenojiaBaTeieM 68
B TOM YHCJIE:

JIEKIINHI 32
nabopaTopHbIE 3aHATHUS 8
IPaKTUYECKHUE 3aHSTUSI 28
KOHTPOJIbHbIE PA0OTHI -
KypcoBasi paboTa (IIpoeKT) -
CaMOCTOsITebHAs PaboTa” 2
[TpomexyrouHas aTTectanus B popme nuddepeHIrpoBaHHOrO 3auera -

2 O6beM CaMOCTOATEIBHON paGOTHl OOYYAIOMMXCS ONMPENENseTcs B COOTBETCTBHM ¢ TpeGoBanmsmu ®I'OC CITO B
npenenax oobeMa y4eOHOM AMCIUIUIMHEL B KOJMYECTBE YacOB, HEOOXOMUMOM JUISl BBIIONHEHHST 00YYAIOIMMICS 3aTaHHI
CaMOCTOSITETIbHOW pabOThI, TMPEAYCMOTPEHHBIX TEMAaTHYECKHUM IUIAHOM M COJAEpXKaHWeM Y4eOHOH AWCIMIUIMHBI
(MeXIUCIMIUINHAPHOTO Kypca).




3.2. TemaTuyeckmii Ii1aH u cogepxkanue yueOHou nucuumimnabl bJ1.09 Xumus

Coaepikanue yueOHOro MaTepuaJa, JJaboparopHblie padoThl H NPAKTHYECKHE O0bem ®opmupymoLe
HaumeHnoBaHue pa3aesioB U TeM
3aHAITHS, CAMOCTOSITEJIbHAsI pa00Ta 00y4alOIINXCs 4acoB KOMIIETeHIIUH
1 2 3 4
Pasjnen 1. OcHOBBI CTPOEHHS BeleCTBA. 6 OK 01
Tema 1.1. Crpoenune aromoB | Cogep:xkanue y4eGHOro MaTepuajia 2
XMMUYECKUX daeMeHTOB M npupona | 1 | CoBpemenHass wmojaenb cTpoeHuss aromMa. CHMBOJMYECKHM SI3BIK  XUMHH.
XUMHUYECKOM CBSI3H. XUMHUYECKUN dJIeMEHT. DJIeKTpOHHas KoHdurypanus artoma. Kiaccudukarus
XAMHUYECKHX JJIEMEHTOB (s-, P-, O-anemeHTts). BayieHTHbIE 3IEKTPOHBI.
BaneHTHOCTS. DneKTpoHHAas pupoaa XUMHUYECKON CBSI3U.

DNEeKTPOOTPUIIATEIIEHOCTh. BHUIBI XUMUYECKOW CBsI3M (KOBAJICHTHAs, HMOHHAf,
MEeTaJUTMYECKasi, BOJOPOJIHAs) U CITOCOOBI €€ 00pa30BaHus.

IIpakTHYecKkne 3aHATHS 2
1 | Pemenue 3agaHuii HAa WCHOJB30BAHUE XUMHYECKOW CHMBOJIMKHM W Ha3BaHUU
COCMHEHUN N0 HOMEHKIATYpEe MEXAYHApOJHOIO COK3a TEOPETUYECKOW U
MPUKJIATHON XUMUU W TPUBHAIBHBIX HA3BaHWUU JIJII COCTABJICHHUS XUMHYECCKHX
(dhopmMyn IBYXaTOMHBIX COCIWHEHHUHA (OKCHIIOB, Cyab()HIOB, TUAPHUIOB U T.IL.) U
JIPYTUX HEOPTaHWYECKUX COETMHEHUHN OTIENbHBIX KJIACCOB.

[IpakTnueckue 3afaHusl HAa YCTAHOBJIEHHE CBSI3M MEXKAYy CTPOEHHUEM aTOMOB
XMMHUYECKUX 3JIEMEHTOB W MEPUOJUYECKUM HM3MEHEHHEM CBONCTB XUMHUYECKHX
JJIEMEHTOB U HUX COEIUHEHHIl B COOTBETCTBUHU C ToJiokeHueM [lepuoamueckoit

CHCTEMBI.
Tema 1.2. Ilepmonnuecknii 3akoH u | [IpakTHYecKHe 3aHATHSA 2 OK 01
tabmuma /.M. Menpaeneena. 1 | Ilepuomnueckas cucrema xuMuueckux odnemeHtoB .M.  Menneneesa. OK 02
dusnueckuit CMBICIT [Tepuoauueckoro 3aKOHa J.. Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU
MPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUM C MOJIOKEHUEM XUMHYECKOTO
anemenTa B Ilepuoaunyeckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
Ilepuomnueckoro 3akoHa J[.M. MenneneeBa. Ilpornosm J[I.M. Menpaeneena.
OTKpBITHE HOBBIX XUMHYECKUX JIEMEHTOB.

Pemenune MIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHuM Ha
XapaKTepH3alUI0 XUMUYECKUX AJIEMEHTOB «MeTannndeckue / HeMeTalUTHuecKue
CBOMCTBA, 3JIEKTPOOTPULIATEIIBHOCTh XUMHUUYECKUX AJIEMEHTOB B COOTBETCTBHUM C
UX DOJEKTPOHHBIM CTPOCHHUEM U IIOJOKEHUEM B IIEPUOJUYECKON CHUCTEME
XUMHu4eckux 3nmeMeHToB .M. MeHnaeaeeBay.




Pa3nen 2. XuMnueckne peakiun.

10

Tema 2.1. Tumnsl XUMHYECKUX
peaKuuu.

Conepxxanue yueOHOro Marepuaja

1

Knaccupukamuss m TUOB XUMHUYECKHX PEAKIHA C y4acTHEM HEOPraHHYeCKUX
BemectB. CocCTaBlieHME YpaBHEHUW pEaKUUi COCOUHEHUs, Pa3JIOKCHHUS,
3aMeIeHus, oOMeHa, B T.4. PEAKIUi TOPCHUS, OKHUCIICHUS-BOCCTAHOBIICHUSI.
YPaBHeHI/Iﬂ okucieHusa-soccranoBienns. Crenenb okucieHus. OKUCIUTENL U
BOCCTaHOBUTEIIb. CocraBnenue u ypaBHHBaHHE OKHCJIUTENBHO -
BOCCT@HOBUTEIIBHBIX PEAKIUH METOJIOM 3JIEKTPOHHOTO OanaHca. OKHCIUTEIHHO-
BOCCTAHOBHUTCJIBHBIC PpCaKOWM B TIMPUPOAC, HNPOU3BOJACTBCHHBIX IIpoHecCcax U
KU3BHCACATCIbHOCTH OPIraHU3MOB.

ITp

AKTHYCCKHUC 3aHATHA

KonndectBeHHbIe OTHOMIEHUST B XUMHH. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B
XMMHH ¥ PacueThl TI0 YPAaBHCHUSIM XHMHUYECKUX peakiui. MoJib Kak eIuHHIIA
KOJIMUYEeCTBa BemecTBa. MousipHast Macca. 3aKOHBI COXPAaHEHHUsSI MAacChl M DHEPTHH.
3akoHn ABoraapo. MomspHelii 00beM Ta30B. OTHOCHTENbHAS TJIOTHOCTH Ta30B.
Pacyerbl Mo ypaBHEHHSM XUMHUYECKHX PEAKIHWH C HCIIOJIh30BAaHUEM MACChI,
00beMa (HOpMaJIbHBIC YCIIOBHUS ) TA30B, KOJMYECTBA BEIIECTRA.

OK 01

Tema  2.2. DJIEKTPOJIUTHYECKAS
JFiCCOLIMAIUsl 1 HIOHHBIA OOMEH.

Conep:xaHue y4eOHOro Mmarepuasa

1

Teopus AIEKTPOJIUTUYECKOIN IUCCOIIMAIIHH. HoHEL DIIEKTPOJIUTHI,
HEIJIeKTpoJIUThl. Peakiuu monHOro ob6mena. CocTaBiieHHWE peakIMii HOHHOTO
oOMEHa IMyTeM COCTaBJCHHS UX IMOJHBIX M COKpAIICHHBIX HOHHBIX YpaBHEHHUU.
KucnotHo-ocHoBHBIE peakiiy. 3alaHusl Ha COCTaBJICHNE HOHHBIX PEAKIIH.

JlabopaTopHble 3aHATHS

1

JlaGopaTopHast pabota « TUITBI XUMHUUYECKUX PEAKITHI.

HccnenoBanue TUNOB (MO COCTaBY M KOJMYECTBY MCXOJHBIX U OOpa3yroUIuxcs
BEUIECTB) W MPU3HAKOB XUMHMUYECKUX peakiuil. [IpoBeneHune peakuuii MOHHOTO
oOMeHa, OmpeeleHne Cpelbl BOTHBIX PACTBOPOB. 3aJaHHs HA COCTaBJICHHE

HMOHHBIX peaKHHﬁ.

Kontponbras padorta Nel. CtpoeHue BEleCTBA 1 XUMHUCCKHUE PEAKITUH.

OK 01
OK 04

Paznea 3. CTpoenne u CBOHCTBA HEOPTAaHNYECKNX BeNIECTB.
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Tema 3.1. Knaccuduxkarnus,

Conepxanue yueOHOro Marepuasia

OK 01
OK 02




HOMEHKJIaTypa u
HEOPraHMYECKUX BEILECTB.

CTpOCHHE

[Ipenmer Heopranmueckoi xumuu. Kiaccudpukaiuss HEOPraHUYECKUX BEILECTB.
[IpocTeie u cnoxubie BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCH/IBI,
TUAPOKCUABI, KHUCIOTBHL, COJU). B3auMOCBs3b HEOPraHMYECKUX BELIECTB.
ArperaTHble COCTOSIHUSI BemiecTBa. Kpucrammuueckue u amop(HBIE BEIIECTBA.
Tunel  KpUCTAJUIMYECKUX  pELIETOK  (aTOMHAas, MOJIEKYJspHas, HWOHHAasd,
MeTaJuIMueckas). 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMUECKON PEIIEeTKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTU BEILIECTB OT
BHJIa XMMHUYECKOM CBA3M W THUIA KPUCTAUIMYECKOM peweTrku. IIpuunnbl
MHOT000pa3us BEIIECTB.

ITp

AKTHYCCKHUC 3aHATHA

HomeHknaTypa HEOpraHWYeCKHWX BEIIECTB: Ha3BaHWE BEIIECTBA HCXOJIS U3 HX
XUMUYECKOH (OPMYITBI HIIM COCTaBICHHE XUMHUYECKOW (OpMyIBl HCXOAS W3
Ha3BaHus BemiectBa 1o MexayHaponaHoi (MIOITAK) wnm  TpuBHambHOU
HOMEHKJIAType.

Pemenne mpakTHUeCKHMX 3aJaHWN MO KiIaccH(UKAIMM, HOMEHKIAType |
XUMUYECKUM (HOpMYyIIaM HEOPTaHWIECKUX BEUIECTB PA3IMYHBIX KIAcCOB (yrapHbIN
ra3, yrileKUCIIbIi Ta3, aMMHUaK, TalieHas U3BECTh, HErameHas M3BECTbh, MUThEBAs
cola M JpPYrux): Ha3blBaThb M COCTaBJIATH (OPMYSbl XMUMHUYECKHUX BEIIECTB,
OTIPEeNATh IPUHAJIEKHOCTD K KJIaccCy.

Hcrounnkn xumudeckod wHbopMaruu (CpeACcTB MaccoBOM HH(POpPMAIMH, CETh
HNurepuer u npyrue). Ilouck wHbOpMammu 1Mo Ha3BaHHAM, HIACHTU(PHUKATOPAM,

CTPYKTYPHBIM (hOpMyIam.

I[IK 5.4

Tema 3.2. DU3UKO-XUMHUECKHE
CBOMCTBAa HEOPTaHMYECKHUX BEIECTB.

Copep:xaHue y4eOHOIro MmaTepuaja

1

Meramibl. O0mue (U3MYECKHe W XUMHUYECKHE CBOHCTBa MeTaioB. CrocoObl
noJiydyeHusi. 3HaueHUuEe METAJUIOB U HEMETAJJIOB B MPUPOJAE U KUIHEACIATEIbHOCTH
YyelioBeKa U opranu3MoB. Koppo3ust MeTanioB: BUAbl KOPPO3UHU, COCOOBI 3aLUTHI
METAJIJIOB OT KOPPO3HH.

Hemeramnpl. OOmue ¢usznyeckue M XUMHUYECKHE CBOMCTBA HEMETAILJIOB.
Tunuuneie cBoiictBa HemeramoB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COCAMHEHUI HeMeTalIoB. KpyroBopoThl OMOTreHHBIX 3JIEMEHTOB B
IPUPOJIE.

XHMMHYECKHE CBOMCTBA OCHOBHBEIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/I,[[OB,
TUAPOKCUIAOB, KHUCIIOT, colieii u I[p) 3aKOHOMepHOCTI/I B U3MEHCHHHU CBOMCTB
ITPOCTHIX BEHICCTB, BOOJOPOAHBIX COC,Z[I/IHGHPlﬁ, BBICHIUX OKCUIOB U THAPOKCHUIOB.

Ilp

AKTHYCCKHE 3aHATHHA

OK 01
OK 02
I1IK 5.4




CocraBieHHe YpaBHEHUM XUMUYECKUX PEAKLUN C yHaCTHEM IPOCTBIX U CIOMXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB W HEMETaUIOB; OKCHUIOB METAJUIOB,
HEMETaJNIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKHX KHCJIOT, OCHOBAHHUNA M
aM(pOTEPHBIX THUAPOKCHIOB, HEOPTaHWYECKUX COJIEH, XapaKTepU3YIOUINX WX
CBOMCTBA.

Pemrenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUA Ha CBOWCTBA,
COCTaB, NOJy4eHHE U 0€30M1aCHOE HMCIOJb30BAaHUE BAaXKHEHIINX HEOPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOH JIESITETLHOCTH YEJIOBEKA.

Tema 3.3. WNnentuduxanms
HEOPraHUYECKUX BEIIECTB.

JlabopaTopHble 3aHATUA

1

JlabopaTtopHnast pabota «aeHTHhUKAINS HEOPTaHUIECKUX BEIIECTBY.

Pemenne skcrnepuMEHTANBHBIX 337a4 MO XMMHUYECKUM CBOMCTBaAM METaNIOB U
HEMETAJJIOB, [0 PAaclO3HABAaHUIO M TIOJYYEHHIO COEIUMHEHUN METauloB U
HEMETaJIOB.

Nnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHHEM UX (DU3HKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX Kauye€CTBEHHBIX peakuui. KauecTBeHHbIE
peakiuu Ha CynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS.

Kontponbras padoTta No2. CBoiicTBa HEOPraHMYECKUX BEIIECTB.

OK 01
OK 02
OK 04

Paznea 4. CTpoenne U CBOWCTBA OPraHUuYeCKUX BelleCTB.
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Tema 4.1. Kimaccuduxkanus, ctpoeHue
U HOMCHKIATypa  OpraHHYECKHX
BEIIICCTB.

Copep:xaHue y4e0HOI0 MaTepuaja

1

[TosiBneHue u pa3BUTHE OPraHUYECKOM XUMHM KaK Haykd. [Ipeamer oprannyeckoit
XUMHH. MecTOo 1 3HaYeHHe OpraHM4ecKON XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
XUMHUYECKOE CTPOCHHE KaK MOPSAOK COCTUHEHHS] aTOMOB B MOJIEKYJE COTJIACHO
uxX BajeHTHOCTU. OCHOBHbBIE TIOJOXKEHUS TEOPUH XUMHUYECKOTO CTPOCHUs
oprann4eckux coeauHeHuii A.M. bytiepoBa. YriaepoaHblil CKeJIeT OpraHuyeCcKoi
MOJIEKYJIbI. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUS MOJICKYII.
N3omepus u u3oMepsbl.

[Tonsitne o QynkumoHanpHo# rpynmne. Pagukan. Ilpunnunsl kiaccudpukanuu
OpraHMYECKUX COEIMHEHUH. MexayHapodHass HOMEHKJIATypa | MPUHIIUIIBI
HOMEHKJIaTyphl OpraHuueckux coenuHeHuil. Ilonstue 00 a3oTconepsKammx
COEIMHEHUSX, OMOJIOTHYECKH aKTUBHBIX BeLIECTBaX (yrieBojiax, JKupax, OeIkax u
Ip.), BBICOKOMOJICKYJSIPHBIX COEIUHEHUSX (MOHOMEp, IMOJHMMEp, CTPYKTYPHOE
3BEHO).

IIpakTHYecKHe 3aHATHA

OK 01
IIK 1.3




Homenknartypa opraHm4eckux COEAMHEHUH OTIENBHBIX KIACCOB (HACHIIICHHBIE,
HEHACBIIEHHBIE U APOMATUYECKUE YTIEBOJOPObI, CIUPTHI, (PEHOIIBI, aJIbICTH/IbI,
KETOHBI, KapOOHOBbIE KUCIOTHI U Ap.) CocTaBieHHE TMOJHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (OPMYJT OpPraHMYECKUX BEHIECTB OTIEIBHBIX KIIACCOB, HUCIOJB3YS
UX Ha3BaHHUA IO CHUCTEMATUYECKOM M TPUBUAIBHON HOMEHKJIAType (STHUIIEH,
aleTWIeH, TIuIepuH, (eHon, QopMambaerua, yKCyCHas KHUCJIOTa, TJIMIINH).
Pacuersl mpocreifmield  (GopMmysibl  OpraHMYECKON MOJEKYJbl, HCXOId U3
3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CpoiicTBa OpraHuYecKuX
COCIMHEHU .

Conepxxanue yueOHOro Marepuasa

1

DU3MKO-XMMUYECKHE CBOMCTBA OPraHMYECKHUX COEAMHEHHI OTAEJIbHBIX KJIACCOB
(ocobenHocTH  KJIaccH(pUKAMK W HOMEHKJIATyphl ~ BHYTPH  KJjacca;
TOMOJIOTMUECKUH psii U obmas ¢opmyna; u3omepus; (puU3MUecKre CBOWCTBA;
XUMUYECKHUE CBOMCTBA; CIOCOOBI MOTYUYEHU):

- TpeJeNbHBIC YIIIEBOJOPO bl (AIKaHbl W IHMKJIOAdKaHbl). ['opeHne meTtaHa Kak
OJIMH W3 OCHOBHBIX MCTOYHHUKOB TEIUIa B MPOMBIIIJICHHOCTH U ObITy. CBOICTBa
MPUPOIHBIX YTIIEBOIOPOJAOB, HAXOXKICHHUE B TIPUPOJIC U TPUMEHEHUE ATKAHOB;

- HempeneNnbHbIe (QJIKEHBI, QJIKWHBI W QJIKAJAWUCHBI) W apOMaTHUYECKHE
yriaeBoaopoasl. ['opeHue aneTwieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYpPHOIO
TJIAMEHHM JUIsl CBAPKU U PE3KU METAJUIOB.

DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKHUX COEAMHEHHI OTAEJIbHBIX KJIACCOB
(ocobenHocT  KimaccHpUKAMK W HOMEHKJIATypbl ~ BHYTPHM  KJlacca;
TOMOJIOTUYECKHH psin U oOmas ¢dopmyna; u3oMepus; (Gpu3nuecKue CBOICTBA;
XUMHUYECKHIE CBOMCTBA; CIIOCOOBI MOTYUYCHUS):

- KACTIOPOACOIeprKAIHE COSTUHEHUS (CITUPTHI U (DEHOJIBI, KAPOOHOBBIE KUCIOTHI U
3(hupel, adbICTHIBI U KETOHBI, KHPBI, YrieBojbl). [IpakTuueckoe mpuMeHEHHE
STWICHTJIMKOJSA,  TJHWIEpPHHA, dbenoua. [Ipumenenne  dopmanbierua,
aleTanpJeruaa, YKCYCHOM KHCIOTBHl. Mbllla Kak COJU BBICHIMX KapOOHOBBIX
KHUCI0T. Moroniue cBOCTBa MELJIA.

OK 01
OK 02
OK 04
I[IK 5.4




DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKHUX COEAUHEHHM OTAEJIBHBIX KJIACCOB
(ocobeHHOCTH  KJIacCH(UKAIMM W HOMEHKJIATYphl ~ BHYTPH  KJacca;
TOMOJIOTHYSCKUN psii U obmas dopmyna; u3omepus; (pU3MUECKHe CBOWCTBA;
XUMHUYECKHE CBOMCTBA; CIOCOOBI MOTYUYEHUS):

- a3oTcolepXkampe CcoeAWHEeHHWs (aMHUHBI M AMHUHOKHUCIIOTHI,  OCJIKH).
BricOKOMOJNIEKYISIpHBIE  COCNMHEHUS  (CHHTETHYECKHE W OHOJIOTHYECKU-
aKTUBHBIE). MOHOMEp, TIOTUMED, CTPYKTYpHOE 3BeHO. llommmepusamms dTHIICHA
KaK OCHOBHOE HAIPABIICHUE €TO MCITOJIb30BAHMSI.

I'eneTnyeckas CBA3b MEXKIY KJIaCcCaMU OPTaHUYEeCKUX COCTMHCHHM.

ITp

AKTHYCCKHUC 3aHATHA

CBoiicTBa OpraHMYECKUX COEIMHEHUN OT/AEIbHBIX KJIacCOB (TpUBHAJIbHAA U
MEeXAyHapoJHas HOMEHKJIAaTypa, XHUMHUYECKHUE CBOMCTBA, CHOCOOBI IMOITYy4EHUs):
npenenbHble (alKaHbl M IUKIOAJIKaHbI), HENpeneibHble (AJIKEHbl, AJKUHBI U
aJIKaJIME€Hbl) U apOMaTHYECKUE YIIJIEBOJOPO/bI, COUPTHI U (DEHOJIbI, KapOOHOBBIE
KHCIOTBl W 3QUpbI, albJeruJbl M KETOHbl, aMHUHBI ¥ aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUA. 3aJaHusi Ha COCTaBJIEHHWE YpaBHEHUU
XMMHUYECKUX PEaKIHUl C yJyacTHeM OpraHMYeCKHX BEIIECTB Ha OCHOBAaHUHU HUX
COCTaBa U CTPOEHUS.

CocraBieHue cxeM peaknuil (B TOM 4YHCIE€ MO MPEATIOKEHHBIM IEMOYKaM
MpPEeBpALEHUI), XapaKTEpU3YyIOIIUX XUMHYECKHE CBOWCTBA OPraHUYecKUX
COCIMHEHUN OTAEIbHBIX KIJIACCOB, CIOCOOBI MX TMOJY4YeHHs] U Ha3BaHUE
OPraHMYEeCKUX  COCIUHEHUWA 1O  TPUBHAIBHOM WM  MEXKIYHApOIHOMU
CUCTEeMaTUYECKOIl HOMEHKJIAType.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHX 3aJaHUN Ha CBOICTBa
OpPraHUYECKUX COCAMHEHUN OTJIENbHBIX KJIACCOB.

CamocTosiTesibHasi padoTa 00y4aroIMXcs

1

[TocTpoenue Gpopmys opraHMUECKUX BEIIECTB MO Ha3BAHUSAM U Ha3BaHHUE BEIIECTB
no popmynam. CocraieHue Gopmys H30MEPOB U TOMOJIOTOB.

Tema 4.3, WNnentuduxanus
OPraHUYECKUX BEIECTB, UX 3HAYCHUE
U TNpPUMCHCHHE B OBITOBOW W
MIPOU3BOJICTBEHHOMN JIeSITETLHOCTH
yeJioBeKa.

Copepxanue yueOHOro Marepuasa

1

buooprannueckue coenunenus. Ilpumenenne u 6uonornyeckas posib yrieBoa0B.
OxucreHue yriieBoA0OB — MCTOYHUK SHEPrMM JKUBBIX OpraHu3moB. Obmactu
OPUMEHEHUs aMUHOKHUCIOT. [IpeBpamieHuss O€lIKOB MNHIMM B  OpraHU3Me.
buonornyeckue ¢yHkuuu OenkoB. buonornueckue ¢GyHKUMH SKUpOB. Poib
OpPraHN4ecKON XMMHHU B PEHICHUHU MPoOJIeM NHUIIEBOH 6€30MaCHOCTH.

OK 01
OK 02
OK 04
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Ponp oprannueckoil XuMUM B PEIICHUH MPOOIEM YHEPreTHUECKON 0€30TIaCHOCTH,
B pa3BUTUM MEAULIMHBI, CO3JaHMM HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHUKOB
SHEpruu (ajnbTepHATUBHBIE HCTOYHUKHM SHEpruu). OmacHOCTh BO3AEHCTBUS HaA
YKUBbIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIBHBIX KIaccOB (YIrJIeBOJIOPOIbI,
CIHPTHI, (PEHOJNBI, XJIOPOPraHUIECKUE TPOU3BOIHBIC, ANBACTHIBI U Ap.), CMBICI
110Ka3aTesl IPeAEIbHO JOMYCTUMOW KOHIEHTPALUH.

JlabopaTopHble 3aHATUA 2
1 | Jlaboparopuas pabora: «neHTn(UKaIHUsS OPraHMIECKUX COCTUHEHUH OTICIIbHBIX
KJIACCOBY.
Wnentudukanmst oOpraHUdecKuX COEAWHEHHH OTIENBHBIX KJIaccoB (Ha mpumepe
aBJACTUIOB, KpaxMala, YKCYCHOM KUCIOTHI, OEJIKOB | T.I.) C UCIOJIb30BAaHUEM HUX
(U3NKO-XUMHYECKUX CBOWCTB M  XapaKTEPHBIX KAYECTBEHHBIX  PEaKIHi.
Henatypanusi Oenmka Tpu  HarpeBaHWH. L[BeTHble  peakuuu  OEIKOB.
Bo3HUKHOBEHHE AaHaJIMTUYECKOTO CHUTHaJla C TOYKM 3pPEHHsS] XHMHUYECKHAX
MPOIECCOB  MpPH  TPOTEKaHWH  KAYECTBEHHOW  pEaKIuH,  IO3BOJISFOIIECH
WACHTUDHUIIMPOBATH NPEITIOKEHHBIE OPTaHNYECKHE BEIIECTBA.
KonTpossnast pabota Ne3. CTpyKkTypa U CBOWCTBAa OPraHUYECKUX BEIECTB. 2
Pasznen 5. Kunernueckue u TepMoguHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX PeaAKIHii. 4 OK 01
Tewma 5.1. CKOpOCTh XMMHUYECKUX Copepxanue yueOHOIro Marepuasa 2 OK 02
peakuii. XMMHYECKOE paBHOBECHE. 1 | CxkopocTh peakiuH, €€ 3aBUCUMOCTh OT pa3lIMYHBIX (DAKTOPOB: MPUPOJIBI 1K 1.3
pearupyomux BeulecTB, KOHIEHTPALUN pearupyoliuX BEIECTB, TEMIEPATyphl U IIK 5.4
IUIOIAIM  PEAaKIMOHHOW TOBEPXHOCTH. TeruioBble APGHEKTh XUMHUYECKHUX
peakuuii. OK30- U SHIOTEPMUUECKHE, PEAKIIH.
O6patumocth peakiuil. XHMHYECKOE pABHOBECHME W €ro CMEIIeHHe TOJ
JNeHCTBUEM pazNUYHbIX (PAKTOPOB (KOHLIEHTpALMsS PEareéHTOB MM MPOIYKTOB
peakuuu, JaBjeHHe, TeMmIeparypa) Uil CO3JaHHs ONTHUMAJIbHBIX YCIOBHIA
npoTekaHus xuMuueckux nporeccoB. [Ipuninun Jle HlaTtense
IIpakTHYeckne 3aHATHS 2
1 | Pemenue npakTHKO-OPUEHTUPOBAHHBIX 33JaHUI Ha aHANU3 (PAKTOPOB, BIHUSIOIIMX

Ha M3MCHCHUC CKOPOCTHU XHUMHYECKOH p€akuuu, B T.4. C H03I/IHI/II71 OKOJOTHYCCKHU
LICJ'IGCOO6p33HOl"O IIOBCICHHUSA B 6BITy nu pr,Z[OBOfI AJCATCIBHOCTH B LCIIAX
COXpPaHCHUSA CBOCTO 310POBBA U OI(p}I)KaI-OH_Ieﬁ HpPIpO,Z[HOfI Cpcabl.

Pemienne MPAKTUKO-OPUCHTHPOBAHHBIX 3aJlaHuM Ha MNPUMCHCHHUC TIPUHIUIIA Jle-
IMlatenpe O HaXOXKACHMS HaIlpaBJICHUA CMCHICHUA PABHOBCCHUSA XHUMHYECKOM
pCakiiuu " aHaJlu3 (b&KTOpOB, BIMAKOIIKUX Ha CMCIICHHC XHUMHYCCKOI'O
PAaBHOBCCHA.




Pasnen 6. PacTBopsbl. 4 OK 01
Tema 6.1. [Tonarue o pacTBopax. Coaepikanue yueOHOro MaTepuajia 2 OK 02
1 | PactBopenre Kak  (M3MKO-XUMHUYECKHIi mporiecc. PactBopsl.  CriocoObl OK 07
NPUTOTOBIICHUST PAacTBOPOB. PacTBopuMOCTh. MaccoBasi 10Jisi pacTBOPEHHOTO MK 1.3
BemectBa. CMBICH MOKa3aTeds NpeAeibHO JOMYCTHMON KOHIIEHTPAlMM U €ro IIK 5.4
UCIIOJIb30BaHUE B OIICHKE YKOJIOTHIECKOH 0€3011acHOCTH.
[IpaBuna 3KoOJOTMYECKH 1€1€CO00pPa3HOr0 MOBEJAEHHS B OBITY U TPYJOBOU
JIEITEIBHOCTH B IENISIX COXPAHEHUSI CBOETO 37J0POBBS U OKPYKAIOIIECH MPUPOTHOM
Cpebl; ONTAaCHOCTh BO3JICHCTBHUS HA KUBBIE OPTaHU3MBI OMIPEICIICHHBIX BEIIECTB.
Pemienne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUK Ha PacTBOPHI,
HCI0JIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA.
Tema 6.2. HccrnenoBanue cBoiicTB | JlaGopaTopHble 3aHATHS 2 OK 01
pacTBOpOB. 1 | Jlaboparopnas pabota «I[IpurorosieHue pacTBOpOB». OK 02
[IpuroTtoBiieHue pacTBOPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpaUH (C MPAKTHKO- OK 04
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIPEIETICHUE CPEibl BOJHBIX PaCTBOPOB. I[IK' 1.3
Pemrenne 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB. IIK 5.4
Pazges 7. Xumus B ObITY M IPOU3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA. 4 OK 01
Tema 7.1. Xumus B Obity u | CogepxaHue y4eGHOr0 MaTepHuajia 2 OK 02
MPOU3BOJCTBEHHOM naesarenbHoCcTH | 1 | HoBeitmme AOCTMIKEHUS XUMHYECKOW HAyKW M XHUMHYECKOW TEXHOJOTWH. Poiib OK 04
YEeJI0BEKa. XAMHM B O0ECICUCHHH OSKOJIOTUYECKOM, DHEPreTHMYECKOM W  IHINEBOM OK 07
0€30IacCHOCTH, Pa3BUTHH MEAWIMHBL IIpaBuia IMOMCKA W aHaIM3a XUMHUYECKOM K 1.3
UH(GOPMALIMM W3 pa3IMYHBIX HCTOYHMKOB (Hay4Has W  y4eOHO-Hay4Has IIK 5.4
JUTEpaTypa, CPeICTBa MAacCOBOM HH(pOpMaIMH, ceTh IHTEepHET).
IIpakTHYeckne 3aHATHSA 2
1 | Ilouck u aHanmu3 KelcoB O NMPUMEHEHUM XMMHYECKHUX BEILIECTB M TEXHOJOIHMH C
yueToM Oyaymied NpodecCHOHAIBHONW JEATEeIbHOCTH MO TeMaM: BaKHeHIue
CTPOMTENbHbIE MaTepuajbl, KOHCTPYKLMOHHBIE MaTepualbl, KPacKH, CTEKIIO,
KepaMuKa, MaTepuaiabl Uil JJIEKTPOHUKH, HAHOMATepuasbl, TEKCTUJIbHbIE
BOJIOKHA, HMCTOYHUKM SHEPIUH, OpPraHMYECKHMEe U MUHEpalbHble YI00peHwus,
JIeKapCTBEHHBIE BEL[ECTBA, OBITOBAs XUMHMSL.
3amura: [IpencraBieHne pe3ynbTaToB pelIeHus KeicoB B (hopMe MUHHU-O0KIIA/1A C
IIpE3EHTALUEN.
ITpomexyrouHas arrectanus no aucruminHe (quddepeHnpoBaHHbIN 3a4eT) 2

Bcero
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INPUMEPHBIE TEMbI UHAUBU/1Y AJIBHBIX TIPOEKTOB
no apucuumiaune bJ1.09 Xumust

1. buoTexHonorus M reHHas HHxeHepus - Texuojornu XXI Beka.

2. HaHoTrexHonorus Kak MPUOPUTETHOE HAMNpPaBIECHUE PA3BUTHS HAYKH W
npousBozacTsa B Poccuiickon denepanuu.

. CoBpeMeHHbIE METO1bl 00€33apakUBaHUs BOJIbI.

. AlmoTponus MeTaioB.

. Xu3np u gesrenvHocth .M. Menaeneena.

. «ITepuognueckomy 3akoHy Oyayliee He TPO3UT Pa3pyLICHUEM. .. »

. Cunres 114-ro snementa - TpuyM@ poccuiicKux GU3NKOB-SAEPIIUKOB.

. U3oronsl Bogopoaa.

9. Ucnonb3oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUUECKHUX LETAX.

10. PeHTreHoBCcKOE M31yYEHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAUIIMHE.

11. [1na3ma - yeTBEpTOE COCTOSTHUE BEIIECTBA.

12. Amop¢Hble BelecTBa B IpUpoJie, TEXHUKE, OBITY.

13. OxpaHa okpy>Karolien cpeibl OT XUMUYECKOTo 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTePUCTUKH 3arpsI3HEHUST OKPYKAIOIIEH cpe/ibl.

14. [IpumeneHue TBEpAOTO U razo00pa3Horo okcuaa yriepozaa (IV).

15. 3amuTa 030HOBOrO PKpaHa OT XMMUUYECKOTO 3arpsA3HECHUSI.

16. TI'pybomucriepcHble CHUCTEMbl, HMX KIacCH(pUKAIUs W HCIOJb30BAaHUE B
npodeccuoHaIbHOM 1eITeTbHOCTH.

17. KocmeTnueckue reiu.

18. [IpuMeHeHune CycneH3uil ¥ IMYJIbCUN B CTPOUTEIBCTBE.

19. Munepaiibl 1 TOpHbIE TTOPOIbI KaK OCHOBA JTUTOC(hEPHI.

20. PacTBOpBI BOKpYT Hac. TUIbI pacTBOPOB.

21. Boza kak peareHT U cpefa AJisi XMMHYECKOTO MPOoIECCa.

22. XKuznb u nestenpHocTh C. AppeHuyca.

23. Bkiag OTE€YECTBEHHBIX YUYEHBIX B PA3BUTUE TEOPUH SIIEKTPOIUTUYECKOM
JTUCCOLIMALINH.

24. YcrpaHeHHe )KECTKOCTH BOJbl HA TPOMBIIIJIEHHBIX IPEANPUITHUSIX.

25. CepHas KMCJIOTa — «XJI€0 XUMHUYECKON MPOMBIIILIICHHOCTH.

26. Ucnonb30BaHHE MUHEPAIbHBIX KHUCIOT Ha MPEINPUATHIX Pa3TUYHOIO
npodus.

27. OKCUJIBI ¥ COJIM KaK CTPOUTEIbHBIE MaTEepUaIIbI.

28. Uctopus rurca.

29. IloBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

30. MHoronukui kapOOHAT KaJIbLMS: B IPUPOJIE, B IPOMBIILICHHOCTH, B OBITY.
31. Peaknuu ropeHnst Ha MPOU3BOJACTBE U B OBITY.

32. BupryanbHO€ MOAETUPOBAHUE XUMHUUECKHUX MPOLIECCOB.

33. DNeKTpOn3 pacTBOPOB JIEKTPOIUTOB.

34. DaeKTpoaun3 pacIijiaBoB AJIEKTPOJIUTOB.

35. [IpakTrueckoe IIPUMEHEHHUE 3JIEKTPOIU3A: paduHUpOBaHNE,
rajibBaHOIJIACTUKA, TaJIbBAHOCTETHSI.

36. McTopus nonydeHrs 1 TpoOU3BOACTBA ATIOMUHUS.
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37. DNEeKTpOIUTUYECKOE ToJydeHUE U pahUHUPOBAHUE MEIH.

38. Xusnb u nestenbHoCcTh 1. J[PBH.

39. Ponp MeTaJNIOB B MCTOPUM YEJIIOBEUECKOM LMBUiM3anuu. Fcropus
OTEUYECTBEHHOM 4YepHOM MeTamunyprun. COBpEMEHHOE  METAJLTYPrUuYecKoe
ITPOU3BOJICTBO.

40. Ucropust 0TEUECTBEHHOM LIBETHOW METAJUIypruu. PoJIb METAJIJIOB U CIUIABOB B
Hay4YHO- TEXHUYECKOM IIPOrpeCCe.

41. Koppo3ust METAJIJIOB M CIIOCOOBI 3aIIUTHI OT KOPPO3HUHU.

42. UnepTHbIe WM OJArOpOIHbIE Ta3bl.

43. Poxaaromue cojii — TaJIOreHBI.

44. Victopusi IBEACKON CIIUYKH.

45. Vlctopusi BOSHUKHOBEHHUS M PA3BUTHSI OPTaHUYECKON XUMUU.

46. Kuznb u nesarenbHocth A.M. Bytneposa.

47. Butanusm M ero Kpax.

48. Ponp OTEYECTBEHHBIX YYEHBIX B CTAHOBIEHMM W Pa3BUTUHU MHUPOBOM
OpraHUYECKOW XUMMUHU.

49. CoBpeMEHHBIE MTPEACTABIECHUS O TEOPUU XUMUYECKOTO CTPOEHHS.

50. DKOJIOrHYECKHE ACTIEKTHI UCIIOJIb30BaHU YIJIEBOJOPOJIHOTO ChIPbS.

51. DOxoHOMHYECKHE  aCIEKThl  MEXJIYHapOJHOI'O  COTPYAHUYECTBA IO
UCITOJIb30BAHUIO YIJIEBOJIOPOIHOTO CHIPBA.

52. Vctopusi OTKpBITUA U Pa3pabOTKH Ta30BbIX U HEPTIHBIX MECTOPOKICHUI B
Poccuiickoit @enepanum.

53. XuMus yrieBoJOpPOIHOTO ChIPbs U MOsl Oyaymiast npogeccus.

54. YrneBonopoJHOE TOIUIMBO, €r0 BUABI U HA3HAUCHUE.

55. CuHTeTHYECKUE KayuyyKH: UCTOPUS, MHOTOOOpa3ue U MePCIEKTUBBDI.

56. Pe3MHOTEXHMYECKOE MPOU3BOJACTBO M €ro poJib B HAyYHO-TEXHUYECKOM
nporpecce.

57. CBapo4HOE IPOU3BOJICTBO U POJIb XUMHH YIVIEBOJOPOJOB B HEM.

58. Hedtp u ee TpaHCHOPTHPOBKA KaK OCHOBAa  B3aMMOBBITOJIHOTO
MEXTYHApOJHOIO COTPYIHUYECTBA.



4. YCJOBUS PEAJIM3AIIMU YYEBHOH JUCIIATIIMHBI
4.1. MarepuajbHO-TeXHUYECKOE o0ecreyeHne y4eOHOoM TUCHUIINHbI

KaOuner xumuu

KommuiekT medesin 1J1s yueOHOro nmpomecca.

MyabsTuMeauiiHOe 000pYyA0BaHME: IEPCOHAIBHBIM KOMIbOTEDP - lmIT.
(mporeccop IntelPenti-umE2140/512Mb/160Gb/CR/DVD+RW).

IMporpammuoe o6ecnieuenne: Microsoft Access (nuuensust NelM123460);
Microsoft Office Standard (muensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (mumensust NelM123460); Microsoft Visio
Professional (mumensus NeIM123460); Microsoft Visual Studio Enter-prise
(mumensust  NeIM123460);  Microsoft  Windows  Enterprise  (uieH3us
NeIM123460); Arert Dr.Web (munensus Ne QS34-HC7C-SD53-K5L2); komrmiekt
I'APAHT-Macrep (munensus Nel2—40272-000898); kommuiekt I1O myist perienus
OCHOBHBIX IOJIb30BaTEIbLCKUX 3a7ad (cBoOoaHOo pacrp. I[10); cmpaBouHas
npaBoBasi cucrema «Koucymbrant Ilmtoc» (kontpakt Ne2023 CB 3 ot
29.12.2022r).

CpencrBa o0yuyeHMsi: KOMIUICKT pa3/laTOYHOTO MaTepuasia, TaOJIUIbl U
IJlaKkaThl MO XWMHUH, CTeHA Tabnuia MenzaeneeBa; HaOOp TNPE3eHTAIM IO
pazzenam XMMHUH.

Y4yeOnas sadoparopust

KoMmniiekT Mmebesun 1J1 yueOHOTro npouecca.

MyJabTuMeauiiHOe 000pPYyA0BaAHUE: MPOCKTOP MYJIbTUMEAUNHBIA Sanyo
PLC- XD 2600, nepenocHoi Hoytoyk Easynote TE 11 HC.

IIporpammuoe obecneuenune: Microsoft Access (muren3zust NelM123460);
Microsoft Office Standard (nmmensuss Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (nmmen3ust NelM123460); Microsoft Visio
Professional (nunensuss NelM123460); Microsoft Visual Studio Enterprise
(muuensust  NeIM123460);  Microsoft  Windows  Enterprise  (munen3us
NeIM123460); Arent Dr.Web (muuensust Ne QS34-HC7C-SD53-K5L.2); kommuiext
I'TAPAHT—Macrep (nunensust Nel12-40272-000898); komruiexkt 11O mist pernenus
OCHOBHBIX TIOJIb30BAaTEeNIbCKUX 3amad (cBobomHo pacop. [10); cmpaBounas
npaBoBasi cucrema «Koncynprant Ilmroc» (konTpakt Ne2023 CB 3 ot
29.12.2022r).

CpeacrBa o0yuyeHUsi: BBITSDKHOM mmiKad, mkad ais XUM. TOCYABI, CTOJBI
nabopaTopHbIE C TOJKAMH JUII XUM. PEaKTUBOB, CTOJBI C JA0OpaTOPHBIMU
MoJIKaMH, mKad UIsi XUM. PEAKTUBOB, BBIIPSIMUTENH JJIEKTPUUYECKOTO Toka B-
OIIE/, snexTpuyeckue TUIMTKUA, OaHs BOJSHAs, XUMUYECKas IOCYy/a, PEaKTHBHI,
MeIaaKa MarHUTHAS.



Y4eOHO-UCCIEA0BATEIbCKASA JIA00PATOPUS — U3MEPUTEIbHAS

KommuiekT me0esin 1/ yueOHOro npouecca.

CpencrBa o0y4yennsi: Bechl 2ieKTpoHHbIe aHanuTuueckue AF - R 220 CE
VIBRA; nabGopatopublii OHMOpPEAaKTOPHBIM  KOMIUIEKC Uil  YCKOPEHHOTO

KOMIIOCTUPOBAaHMS U TMepepabOoTKH; JaMmma ¢ MojibiM KatogoMm Ha AG; namma ¢
nosibiM katogoMm Ha AL; meus mydensHas MUMII-17Y3; npudop pH 150 M;
npubop pH 150M; pH-merp/uonomep MILJI-113; cronsl nmaGopaTopHble, CTOJIbI
XUMHUYECKHE.

4.2. UudopmanuoHHoe odecriedeHue yueOHOM TMCIUTIHHBI
OcHOBHasl ¥ IOTOJHUTEIbHAS JIUTEpaTypa

Ne
/1

Crircok ucnoab3yeMoi JIUTepaTyphl (nevammvle U30aHusl,
9NIEKMPOHHbLE U30AHUSL 3A NOCTIeOHUE 5 iem)

KommuectBo
IK3EMILISIPOB, UMEIONITUXCS B
O0MOJIMOTEKE, UIIN CCHIJIKA Ha

9BC

OCHOBHAZ JIMTEPATYPA

I'a6puensin, O. C. Xumus: 10-i knacc: 6a30Bblil ypOBEHb
: yuebnuk / O. C. I'abpuensu, 1. I'. Ocrpoymos, C. A.
CnamxoB. — 6-e m3x., crep. — Mocksa : [IpocBenienne,
2024. — 128 c¢. — ISBN 978-5-09-112176-6. — Tekcr :
ANEeKTpOHHBIN //  JlaHb @  3JEKTPOHHO-OMOIMOTEYHas
cucrema. — URL: https://e.lanbook.com/book/408671
(mara obpamenus: 27.05.2024). — Pexum poctymna: s
ABTOPU3. MOJIL30BATEIICH.

https://e.lanbook.com/book/4
08671

I'a6puensin, O. C. Xumus: 11-i1 kmacc: 6a30BbIi yPOBEHb
: yuebnuk / O. C. I'abpuensu, 1. I'. Ocrpoymos, C. A.
CnankoB. — 6-e u31., ctep. — Mocksa : IIpocBemienue,
2024. — 127 c¢. — ISBN 978-5-09-112177-3. — Texkcrt :
ANEKTPOHHBINM /  JlaHb :  ANEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/408668
(mara oOpamenus: 27.05.2024). — Pexum goctyna: s
aBTOPU3. MOJIb30BATENCH.

https://e.lanbook.com/book/4
08668

JOIIOJIHUTEJIbHAS JIMTEPATYPA

Xumus: 10-i kaacc: yrinyOn€HHBIA YPOBEHb : YICOHHUK /
B. B. Epemun, H. E. Ky3pmenko, B. U. Tepenun [u np.] ;
nox penakumein B. B. Jlyauna. — 10-e u3g., crep. —
Mocksa : IIpocBemenne, 2023. — 446 c. — ISBN 978-5-
09-107226-6. —  Tekcr: onekTpoHHbIA // Jlaup
ANIEKTPOHHO-OMOIMOTeYHAs cucTema. URL:
https://e.lanbook.com/book/334892 (mata oOpamicHus:
27.05.2024). Pexxum noctyma: ans aBTOpUS3.
M0JIb30BaTEIICH.

https://e.lanbook.com/book/3
34892

Xumus: 11 kaacc: 6a30Bblil ypoBeHb : yueOHHK / B. B.
Epemun, H. E. Ky3smenko, A. A. /Ipo3nos, B. B. JIynun ;
noa penakiueit B. B. Jlyamna. — 9-e u3g., crep. —
Mocksga : Ilpocsemenne, 2022. — 223 ¢. — ISBN 978-5-
09-087938-5. — Tekcr: onexkTpoHHslii / Jlanp
ANEKTPOHHO-OMOTHOTeYHAS CUCTEMA. URL:

https://e.lanbook.com/book/3
34901




https://e.lanbook.com/book/334901 (nara

27.05.2024). — Pexum jgoctyna:
MOJI30BaTEIICH.

PINI: §

oOparteHus:

aBTOPU3.




5. KOHTPOJIb U OIEHKA PE3YJBbTATOB OCBOEHHUS YUYEBHOU
JAUNCHUIIJINHBI

Kontpons u olleHKa pe3yabTaTOB OCBOCHUS YUYE€OHOW JAUCIUILIUHBI
OCYILIECTBIISIETCS IpenogaBaTeiaeM B (OpMe TEKYLIEro KOHTPOJS YCHEBAEMOCTH U
IIPOMEKYTOYHOM aTTECTALUU.

[IpoMexxyTouHass  arrecTalus HMEET LEJIbI0  ONpPENETUTh  CTENeHb
JOCTHKEHUSl 3aIVIaHUPOBAHHBIX PE3YJIbTAaTOB OOYYEHHs] MO JUCHUIUIMHE 3a
nepuoja ooyuenusi. @opMa NMPoOMEKYyTOUHOU aTTecTauuu - quddepeHupoBaHHBIN
3auer.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYILECTBISAECTCS B MPOLECCE MPOBEACHUS
NPAKTUYECKUX 3aHIATUHI, oOecrieunBaeT OI[EHUBAHUE X0Ja OCBOCHUS TUCIMILIAHBI.

@OopMBbI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH: mecmuposanue, YCmHwiil onpoc, OOKLao,
8bINONIHEHUE U 3aUWUMA 00YUAIOWUMUC UHOUBUOVATILHBIX 3A0AHUL, NPOEKMO8, UCCIe008aHUN U

op.

Ne HanmenoBanue temsl PesynbTarsr o0yueHus @OopMBI KOHTPOJIS
(paznena) 10 IUCILIAILINHE
1. | Pazgen 1. OCHOBBI CTpPOCHHS OK 01 TectupoBanue
BEIIECTBA. OK 02 YcrHbI onpoc
OK 09
2. Paznien 2. XuMnueckue peakiuu. OK 01 TectupoBanue
OK 04 VYcTHbI onpoc
KontponbHas padota
3. | Pasmen 3. CtpoeHHe M CBOWMCTBA OK 01 TectupoBanue
HEOpPraHUYECKUX BEILECTB. OK 02 VYcTHbI onpoc
OK 04 KontponpHas padota
[1K 5.4
4. | Pasnmen 4. CTpoeHue M CBOWMCTBa OK 01 TectupoBanue
OPraHMYeCKUX BEIIECTB. OK 02 VYcrHblii onpoc
OK 04 KontponbHas padota
[IK 1.3
[1IK 5.4
5. | Pasgen 5. Kuneruueckue wu OK 01 TectupoBanue
TEPMOJIMHAMUYECKHUE OK 02 VYcrHblii onpoc
3aKOHOMEPHOCTHU MIPOTEKAHUS IIK 1.3
XUMHUUYECKUX PEaKIIUH. [IK54
6. | Pasmen 6. PacTBOpBI. OK 01 TectupoBanue
OK 02 YcTHBI onpoc
OK 07
I[IK 1.3
I1K 5.4
7. | Pazmen 7. Xumus B ObITY U OK 01 TectupoBanue
MIPOU3BOJACTBEHHOMN OK 02 YcTHBIN onpoc
JIEATEIIbHOCTH YEJIOBEKA. OK 04
OK 07
K 1.3
I1K 5.4




Pe3ynpraTel cnaun nudpepeHIMpoBaHHOIO 3a4eTa OLIEHUBAIOTCA M0 IIKae
COTJIIMYHO», «XOPOILO0Y», «yIOBIETBOPUTEIBHO», «HEYTOBIECTBOPUTEIHHO.

OneHka «3a4TeHO0» BBICTABISETCS 00ydaromeMycsi, KOTOPbI UMEET 3HaHUS
OCHOBHOI'O MaTepuaja, NposBIAET YMEHHUE JIOTHYHO €ro M3jaratb, XOTS MOXKET
JIOIYCKaTh HETOYHOCTU B H3JIOKEHMM Marepuaia, HEIOCTaTOYHO MpaBUJIbHBIC
(GOpMyNIHpPOBKH; yMEET B LEJIOM NPUMEHATh TIOJyYEHHbIE 3HAHUS MpU
BBINIOJITHEHUM THUIOBBIX MPAKTUYECKUX pPabOT, XOTS MOXKET HCIBITHIBATh
3aTPyIHEHHUS NIPU UX BBITOTHEHHUH.

OneHka «OTJIIMYHO» BBICTABISAECTCS OOydaromeMycs, KOTOPBIA TIyOOKO u
MPOYHO YCBOMJ MPOrpaMMHBIA MaTepuai, MNpOSBISET 3HAHUE OCHOBHOU H
JIOTIOJTHUTENIbHOM  JIUTEepaTyphl,  I'PaMOTHO,  JIOTMYECKHM  CTPOMHO  H
apryMeHTUPOBAHO H3JIaraeT MaTepuall, JaeT HCUepIbIBAIOIIMEe OTBEThl Ha
NOCTaBJIEHHbIE BOMPOCHI. B 0TBEeTE TECHO YBS3bIBAETCS TEOPUS C MPAKTUKOU, MPH
ATOM O0y4YaroUuIuMics He 3aTPYAHSETCS C OTBETOM IpPH BHUIOM3MEHEHUH 3aJaHus,
CBOOOJTHO CTIPABISETCS C MPAKTUUECKUMHU 3aJaHUSIMU.

OueHka «XOpoIIo» BBICTABIAECTCA OOydYarouieMycsi, TBEPAO 3HAIOLIEMY
NpOrpaMMHBIA MaTepuas, KOTOPbIA H3JIaraeT €ro rpaMOTHO U IO CYLIECTBY, He
JIOTyCKaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBET€ Ha BOMNPOC, MPABUIBHO
NPUMEHSIET TEOPETUUECKUE TOJIOKEHHS TPU PEIICHUH MPAKTUUYECKUX BOIPOCOB U
3a/lay, He UCTBITHIBACT 3aTPYJHEHUHN C OTBETAMH HA BOIIPOCHI.

OneHka «yIOBIETBOPUTEIBHO» BBICTABIACTCS OOyYaromeMycsi, KOTOPBIN
UMEET 3HaHUs TOJBKO OCHOBHOI'O MaTepuaja, HO HE YCBOWJI €ro JeTajei,
JOITyCKaeT HETOYHOCTH, HEAOCTATOYHO MPaBUIIbHBIE (DOPMYIUPOBKHU, UCIIBITHIBACT
3aTpYyJHEHMsI IPU BBIITOJIHEHUHU IPAKTUUECKUX padoT.

OreHka «HEYAOBIETBOPUTENIBHO» BBICTABISIETCS 00y4aroLeMycs, KOTOPBIi
HE 3HAeT 3HAUUTEJBHOM YacTH NPOrpaMMHOr0 Marepuana, JONyCKaeT
CYLIECTBEHHbIE OUIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSMHU BBIINOIHSIET
IpaKTUYECKue paboTHI.



JlonoJiHeHUs ¥ U3MEHEeHHsI K pado4yeil mporpaMMe Ha y4eOHBI roj

JlononHeHuss U u3MeHeHus: K pabouel nporpamme Ha 2024-2025 y4yeOHbIN
rog no aucuumivae BJI.09 Xumuda: B pazgen YciaoBus peanusanuu ydeOHOU
AUCHMILIMHBL (MyHKT MHpopMaloHHoe oOecredeHrne y4eOHON AMCIUTLINHBI)
BHECEHbI U3MEHEHHUSI B CIMCOK OCHOBHOM M JIONIOJIHUTEIBHOM JINTEPATYPBI.

JlononHeHus: U U3BMEHEHUs B pabouel nporpaMme 00CYXKIECHbI Ha 3aCeTaHUU
[TIK ecTecTBEeHHO-HAYYHBIX AUCIUILINH.

«30» aBrycta 2024 r. (mpoTokos_Ne 1)

[Ipencenarens MK L7// /JI.H. CmupHnoBa/




