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[IpeaMeTHO-UMKIOBOM KOMUCCHUEN
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IIpencenarens ITIIK ﬂ?’/ /JI.H. CmupHoBa/

Pa6ouas mporpamma yuebnoi aucuumiauasl bJ[.09 Xumus pazpaboTtana Ha OCHOBE
nmpuMepHOW paboyeil mporpaMMbl 0OIIE00pPa30BATEILHON TUCIUTIIUHBI  « XAMHUS
(6azoBBIi  ypoBeHb, BapuaHT 1) mig mnpodeccHoHaIbHBIX —00pa30BaTEIBHBIX
opranuzanuii, pexomengoBanHo @I'BOY JIIIO HPIIO (mporokon Nel3 ot
29.09.2022r.), yrBepkaeHHOM Ha 3aceganun CoBeTa MO OlLICHKE KayecTBa MPUMEPHBIX
pabouux mporpamMm 00I11e00pa30BaTEIBLHOTO U COLUAIBLHO-TYMAHUTAPHOTO IHUKIIOB
cpeanero npodeccuoHanbHOoro obpazoBanus (mpotokona Ne 14, or 30.11.2022r.) nns
cneruaibHocT 11.02.15 MHpDOKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI CBS3H.

Pa3zpaboTuuk:
CmupnoBa Jlro6oBb HuxomaeBHa, TmpenogaBarellb BbICIICH KBaTW(PUKAITMOHHOM
kareropuu Bricuiero komnemxka III'TY «llonurexHuxy.

PenienszenT (BHYyTpEeHHU)

MuxaitnoBa C.B., mnpemnojaBarenb BbICIICH KBAIU()PUKAIMOHHOW KaTETOPUH,
crapmmi metoauct Briciero komnemka HI'TY «llonmurexHux.
PernieH3eHT (BHEITHUN)

JlapnonoBa M.A., npenonasateinp Bbicueil kBanupukanuoHHon kareropun ['bOY
CIIO PM3 «ToproBo-Te€XHOJIOTUYECKUN KOJIEIAK.

©Cmupnosa JL.H., 2025


http://edu.mari.ru/prof/ttk/

COJIEP)KAHME

AHHOTALMS

OBILAS XAPAKTEPUCTUKA YUYEBHOU JUCIUTUIMHBI

CTPYKTYPA U COJIEPYKAHUE VUEBHO! JUCHUTIIAHEI

VCJIOBUS PEAJIM3ALIMU YUYEBHON JIMCLUTUIUHBI

. KOHTPOJIb M OILEHKA PE3VJILTATOB OCBOEHMSI VYEBHOM
JIACLIATITAHEI
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1. AHHOTAILIUS

Pabouast mporpamma yueOHOW mucnmmumHbl bJ[.09 Xumus sBisieTcss 9acThbio
MPOrpaMMBbI MOJATOTOBKH CHEIIMATUCTOB CPEAHETO 3B€HA CPEeTHEr0 MpodheCCHOHATBHOTO
oOpazoBanus 1o crneunagbHocTu 11.02.15 MHPOKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
CBSI3M, BXOAHWT B ILMKJI O0II€00pa3oBaTeIbHON MOATOTOBKM W peamusyercs B 1, 2
CEMECTpax.

VYyeonas nucuurminia bJ1.09 Xumus BKItoUaeT u3y4eHue CIEeIyIONINX pa3/ieioB:

1. OCHOBBI CTPOCHHSI BEIIECTBA.

2. XMHUYECKHE PEaKIIH.

3. CTpoeHue 1 CBOMCTBA HEOPTaHUYECKUX BEIIIECTB.

4. CTpoeHue U CBOICTBA OPraHUYECKUX BEIIECTB.

5. Kunernueckme u TEPMOJMHAMHUYECKHE 3aKOHOMEPHOCTH IPOTEKaHUS
XUMHYECKUX PEAKIIHMN.

6. PacTBOpBL.

7. XuMusl B ObITY U IPOU3BOACTBEHHOM IE€ATEIbHOCTH YEJIOBEKA.

OO6mmit 00BeM yueOHOM Harpy3KH MO JUCIUIIINHE cocTaBisieT /0 9acoB, Harpy3Ka
BO B3aMMOJICHCTBHH C MIperogaBaTesieM - 68 gacos.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYILIECTBISIETCA B IPOLIECCE MPOBEICHUS
MPaKTUYECKUX M JIAOOPATOPHBIX 3aHATUH, 00ECIEYMBAET OLIEHWBAHHE XO0/1a OCBOCHMS
TUCHUIUIMHBL. POpPMBI TEKYILETO KOHTPOJISI YCIIEBAEMOCTH: TECTHUPOBAHUE, YCTHBIN
ONpoc,  KOHTpPOJIbHas  paboTa,  BBINOJIHEHWE M 3allluTa  O0y4aroUIMMHCS
WHJIUBUAYAJIbHBIX 33JIaHUM, MPOEKTOB, UCCIEAOBAHUN U JIp.

dopMa MPOMEKYTOUHOM aTTecTauu — qudPepeHnpoBaHHbIN 3a4eT (2 cemecTp).



2. OBIIASI XAPAKTEPUCTUKA YYESHOM JUCIHUIIJIAHBI
2.1. MecTo AUCHUIIMHBI B CTPYKType NPOrpaMmbl NMOATOTOBKH CHENUATHCTOB

CpE€aHEro s scHa

Vuebnas pucummimHa bJ1.09 Xwumus oTHOCHTCA K 0a30BBIM JUCIHUILIAHAM
00111600pa30BaTEIHLHOM MOITOTOBKH.

2.2. lleab U MUIaHUpYeMble Pe3yJbTATHI 0CBOEHHUA TUCHUILINHBI:

Conepxanue mporpaMMmbl  0OIIE0OPA30BATEIBHON  JUCHUIUIUHBL  «XUMUSD)
HANpaBJICHO Ha JOCTIDKEHHE pe3yJbTaTOB €€ M3yYeHUS B COOTBETCTBHH C
tpeboBanusimu ®I'OC COO ¢ yyeroM mpodeccronanbHoi HampaBieHHOCTH PI'OC
CIO cnermmansaoctu 11.02.15 NH(OKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI CBS3H.

Ocoboe 3nauenue auctumiuHa bJ/1.09 Xumus umeer npu ¢GopMUpPOBaHUU U
pazeutun OK u TIK cnemmansroctn 11.02.15 HHpoOKOMMYHUKAIIMOHHBIE CETH U

CHUCTEMEI CBA3U.

O0mue KoMneTeHINHA

I[lnanupyemsble pe3yabTaThbl 00y4eHH s

Ob6ume JlHCHMILTHHAPHBIE
OK 01 Bbibupats B YacTH TPYAOBOIO | - BJAJETh CUCTEMOM  XUMHYECKHX
CIIOCOOBI peLIeHUs BOCIIMTAHMS 3HaHUi, KOTOpas BKJIIOYAET:
3a7a4 - TOTOBHOCTB K TPY/y, OCO3HaHHE | OCHOBOIIOJIAraloye HNOHATHUSA
npodeccruoHanbHON LICHHOCTH MAacTepCTBa, | (XMMUYECKHH JIIEMEHT, aTtom,
JeATENIbHOCTH TpyJoooue; 3IIEKTPOHHAs 000JI0UYKa aToMa, S-, p-, O-
IPUMEHHUTENBHO K - TOTOBHOCTb K  aKTHUBHOH | 2JIEKTPOHHBIE OpOMTaNIu aTOMOB, HOH,
pa3IMYHBIM KOHTEKCTaM [IEeATEIbHOCTH TEXHOJIIOTHYECKOH | MOJIEKyIIa, BaJICHTHOCT,
1 COLMAJIbHOW HAIpPaBICHHOCTH, | JIEKTPOOTPULIATENBHOCTb, CTEIIEHb
CIIOCOOHOCTh MHHULMNPOBATh, | OKUCICHUS, XUMHUYECKasi CBA3b, MOJb,
[UIAHUPOBAaTh U CAMOCTOSATENIBHO | MOJIIPDHAs Macca, MOJSPHBIA 00beM,
BBINIOJIHATh TaKylo | yraepoaHblil CKeNeT, (yHKIHOHAIbHAs
NEeATENbHOCTD; IpyIIa, paguKai, U30MepHUs, H30MEPHI,
- MHTEPEC K Pa3Iu4HbIM cpepaM | FOMOJIOTUYECKUN  psii,  T'OMOJIOTH,
npodeccuoHanbHON YTJIEBOAOPO/BI, KHCJIOPOJ- u
NEeATENIbHOCTH, a30TCOJEpIKaILUE COEIMHEHUS,

OBJialeHNe YHUBEPCAJbHBIMH | OMOJIOIMYECKH  aKTHBHbBIE  BEIECTBA
Y4eOHBIMH TO3HABATEJIbHBIMHU | (YIJIEBOABI, JKUPBI, OENKH), MOHOMED,
neiicTBUSIMU: MIOJINMED, CTPYKTYpHOE 3BEHO,
a) 0a3oBble JIOTHYECKHE | BRICOKOMOJIEKYJIIPHbBIE COEIMHEHHS,
neiicTBUSA: KpUCTAJUIMYECKass  pelieTka,  THUIIbI
- CaMOCTOSITENIFHO | XUMUYECKUX PEaKIni (OKUCIHUTEIBHO-
(bopmMynupoBaTh U | BOCCTAHOBUTEIbHBIE, IK30-U
AKTyaJIM3UpOBATh npobisieMy, | SHIOTEPMHUUECKHUE, PEAKIUU HOHHOTO
paccMaTpuBaTh €€ BCECTOPOHHE; | OOMEHa),  pacTBOp,  DJIEKTPOJIUTHI,
- YCTaHaBJIMBATh CYIIECTBEHHBIN | HEANIEKTPOIHUTHI,  AJIEKTPOIUTHYECKAS
MpPU3HAK WJIM OCHOBAHUS JJIS | TUCCOLMALINSA, OKHCITUTEIIb,
CpaBHEHMsI, KiIaccU(UKAMK | | BOCCTAHOBUTEID, CKOpPOCTh
0000111IeHNS; XUMHUYECKOH  peakUuu, XUMHUYECKOe
- OTIPENIeTATh 1eJIN | paBHOBECHE), TCOPUU M 3aKOHBI (TEOPHs
NesITeIbHOCTH, 3aJaBaTh | XMMHUYECKOTO CTPOEHHUS OPraHMYECKUX

nmapaMmeTpbl W Kputepun ux |BemectB A.M. byrtinepoBa, Tteopus

! JucnurmirHapHsle (IpeIMeTHBIC) PE3YNIbTaThl YKa3bIBAIOTCSl B COOTBETCTBUH € UX MOJHBIM nepeuHeM Bo PI'OC COO (B
nocneaHen pepakuuu ot 12.08.2022.



JOCTH)KEHHS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTUBBI B
JeSITEIbHOCTD, OLICHUBATh
COOTBETCTBHUE pE3ynbTaTOB
LensiM,  OLICHUBAaTh  PUCKHU
MOCJIE/ICTBUH 1€ATEIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIUIEHHE IPU  PELICHUU
KU3HEHHBIX MPOOIeM;

0) 0azoBble
HCCIIe10BaTeIbCKHE
nelcTBHA:

- BIAJCTh HaBBIKAMH Y4e€OHO-
HCCIIEA0BATENbCKOM u
MPOEKTHOM JIESITEIIbHOCTH,
HaBbIKAMH paspeuieHus
pooem;

- BBISIBIIATH
CJIE/ICTBCHHBIE CBSI3U u
aKTyaJIU3UpOBaAThH 3a1auy,
BBIJIBUTATh TUIIOTE3Y ee
peuieHus, HaxOJIUTh
apryMEHTHI TUTST
JI0Ka3aTelIbcTBa CBOUX
YTBEPKICHUM, 3a/1aBaTh
rnapameTpbl u KpUTEpUHU
pelieHus;

- AHAJIM3UPOBAThH IOJTYYEHHBIE
B XOJE€ pemeHus 3agaqyu
pe3ybTaThl, KPUTHUYECKH
OIICHUBATh UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTH 3HAHUS B

IIPpUYUHHO-

MO3HABATEIHHYIO u
MIPaKTHYECKYIO obnactu
KU3HEICITCIIBHOCTH;

- yMETh MHTETPUPOBATh 3HAHUS
u3 pa3HBIX MPEeIMETHBIX
obOacrei;

- BBIIBUTaThb HOBBIC HJIEH,
mpeiaraTh OpPUTHHAIbHBIC
MOAXO/IbI U PEIICHUS;

- CITOCOOHOCTH ux
HCITOJIb30BaHMS B

MO3HABATEILHON U COLIMAIILHON
MPaKTUKE

UIEKTPOIUTUYECKON M CCOLMALIUH,
NIEpUOANYECKUI 3aKOH J.N.
MeHneneeBa,  3aKOH  COXpPaHEHMs
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH A3BIK XUMHH,
(akTomornueckue CBEICHUS 0
CBOWCTBAaX, COCTaBe, IOIY4YEHUU U
6e30macHOM WCTIOJIb30BAHUHU
Ba)KHEHIINX HEOpraHM4ecKuX u

OpraHu4Y€CKUX BCIICCTB B 6LITy u
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

- yMEeTb  BBIABJIATH  XapaKTEpHBIE
IIPU3HAKA U B3aUMOCBS3b H3Y4YECHHBIX
MIOHATUH, [IPUMEHATH
COOTBETCTBYIOILIME HTOHSTHS pu
ONMCaHUU  CTPOCHHsI U  CBOWCTB
HEOPraHUYECKUX M OPraHUYECKUX

B€IICCTB U UX npeBpameHI/H‘/’I; BBISABJIATH
B3aMMOCBSI3b XHMHMYECKMX 3HAHUH C

MOHSITHSIMH " MIPEICTaBICHUSIMHU
JIPYTHUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- yMeTb HCMOJb30BaTh HAUMEHOBAHUS
XUMHUYECKHIX COCTMHECHU I
MEXTYHApOIHOTO coro3a

TEOPETHUYECKONW U NMPUKIIATHON XUMHUH U
TPUBHAIbHbIE HA3BaHUS BaKHEHIINX
BEIIECTB (ITHJICH, alleTUJICH, TJIUIIEPUH,
¢deHon,  ¢opmanmpaerun,  yKCycHas
KHCJIOTa, TJIHWIHMH, YTapHbIA  Tas,
YIJIEKUCIBIA Ta3, aMMUaK, TraileHas
W3BECTh, HETAIlIeHasi H3BECTh, TUTHEBAs
coJla U JIPYrHX), COCTaBIATh (HOPMYJIbI
HEOPTaHMYECKUX W  OPraHMYECKUX
BEIIECTB,  YPAaBHEHUS  XUMHMYECKHX
peakuuid, OOBICHATH HX  CMBICI;
MOJITBEPKIATH XapaKTepHbIC
XUMHUYECKHE CBOHCTBa BEIIIECTB
COOTBETCTBYIOIIUMH  JKCIIEPUMEHTAMHU
U 3alUCSIMU YPaBHEHUH XUMHUYECKHX
pEaKIHNii;

- YMCTb YCTaHaBJIMBATb
IPHUHATJIC)KHOCTD HN3Y4YCHHBIX
HCOPTraHNYCCKUX )51 OpTaHUYCCKUX

BCIICCTB K ONPEACICHHBIM KilacCaM H

rpymnmam COEMHEHU],
XapakTepu3oBaTb  UX  COCTaB W
BAKHEHIINE  CBOMCTBA;  ONPEIENATH
BU/IbI XUMHUYECKHX cBsizel

(koBaneHTHAas, HOHHAsI, METaJUIMYECKas,
BOJOPOJHAs), THUIIBI KPHUCTAJUINYECKUX
PEIIETOK BEMIECTB; KIACCHU(PHUIPOBATH
XUMUYECKHE PEaKIINH;




- chopMupoBaTh TpEACTABICHUSA: O
XUMHUYECKOU COCTAaBIISIOMICH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpA,
poJii XMMHUU B TIO3HAHUHU SIBIICHUU
PUPOJILI, B POPMUPOBAHUN MBIIUICHUS

u KYJbTYPBI JMYHOCTH, ee
(bYHKIHOHATBHOM IPaMOTHOCTH,
HE00X0AUMOM e peteHHs

NPaKTHYECKUX 331a4 M HKOJOTUYECKU
00OCHOBAHHOTO OTHOIICHUSI K CBOEMY
3JI0POBBIO U IPUPOTHOI Cpeae;

- yMeThb MPOBOJIUTH PACUYETHl IO
XMMHYECKUM (OpMyJiaM U ypaBHEHHSIM
XUMHYECKUX peakuuii c
UCTIONIb30BaHUEM (DPU3NUECKUX BEIHMYHUH,
XapaKTepU3YIOIIUX BEIIIECTBA c
KOJIMYECTBEHHON  CTOPOHBI:  MaccCHhl,
o0bemMa (HOpMaJIbHbIE YCJIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHCTEMHBbIC XMMUYECKHE 3HAHUS IS
NPUHATUS PEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
BEILIECTBAMH U HX MPUMEHEHUEM

OK 02 Ucnonp3oBath
COBpPEMEHHBIE CpPe/ICTBA
MIOWCKa, aHAJIN3a U
UHTEPIIpETALUU
uH(popMaluu, 1
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodecCuoHATbHON
JeSITebHOCTH

B obJsacTn LHEeHHOCTH
HAYYHOTO MO3HAHUS:

- c(hOpMUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pasBUTHA HAayKHn u
00111eCTBEHHOM MPAaKTUKH,
OCHOBaHHOTO  Ha  JHUaJlore
KYJIBTYD, CIOCOOCTBYIOIIETO

OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM
U YUTATENIbCKOM KYyJIbTYpbl Kak
cpencTBa B3aUMOJIECUCTBUA
MEXJYy JIOJAbMU W TO3HAHUSA
MHpA;

- OCO3HAaHME LIEHHOCTH HAay4YHOU
JCATCIIbHOCTH, TOTOBHOCTH
OCYILECTBJIATh IMPOEKTHYIO U
HCCIIETIOBATENIbCKYIO
JIEATENIbHOCTh UHAUBUIYaJIbHO U
B I'PYIIIC,

OBiaseHue yYHHBeEpPCAJbHBIMH
y‘lCﬁHI)IMI/l MOo3HaBaATC/JIbHbBIMU
AeCTBUAMMU:

B) padora ¢ undgopmanmeii:

- BJIaACTh HABbBIKAMU IMOJTYYCHUA
uH(pOpMallMd U3 HMCTOYHUKOB
Pa3HbBIX TUIIOB, CAMOCTOATCILHO

- yMeThb IUIAHHPOBAaTbh U BBIIOJIHATH
XUMUYECKUN OKCIIEPUMEHT
(npeBpallleHUs] OPTaHUYECKUX BEIIECTB
IIPY HarpeBaHUU, IOJy4YEHUE DTUIICHA U
W3y4YEHUE €ro CBOWCTB, KaYECTBEHHBIE

peakuMM Ha albJerujabl, Kpaxmad,
YKCYCHYIO  KHCIOTY;  J€HaTypauus
OEIKOB NpHU HAarpeBaHUM, IIBETHBIE

peakiuu OENIKOB; MPOBOIUTH PEaKIHH
MOHHOTO OOMEHa, ONpEeIeNsATh Cpeay
BOJHBIX  pPAacTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cynbgpaT-, KapOoHaT- H
XJIOpU/I-aHHUOHBI, HA KaTHOH aMMOHHS;
pelarh SKCcrepuMeHTaIbHbIE 3a7auil 10
temam "Metamisl" u "Hemeramnsl") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHUKHU

0€30MacHOCTH TNpU  OOpalIeHUH  C
BEIIECTBAMHU U 1a00paTOPHBIM
obopynoBaHuEM; MIPEICTABISITH
pe3yabTaThI XUMHYECKOTO
JKcliepuMeHTa B (opme  3amucu

YPaBHEHUI COOTBETCTBYIOLIUX PEAKIIMUM
u (QopMyIHpOBaTH BHIBOJIBI HA OCHOBE
9TUX PE3YJbTATOB;

- YMeTh aHaJIM3UPOBATH XUMHYECKYIO
nH(POPMAIIHIO, TTOTYYaeMYyI0 M3 Pa3HbIX

HCTOYHUKOB (cpencts MaccoBOM
uHpopmanuu, cetb MHTepHer u
apyrue);

- BJIaACTH OCHOBHBIMH METOAaMHU




OCYIIECTBIISITh TIOWCK, aHalu3,
CUCTEMATU3ALINIO u
MHTEpIIpeTalui0  UHpOpMaUu
pa3IMYHBIX BUAOB U  QopMm
MIpeJICTaBICHMUS,

- CO3/1aBaTh TEKCTBI B
pa3ianyYHbIX Qopmarax ¢ yueTom

HasHA4YeHUs UHPOpMAIMU U
IeJIeBOH  ayAUTOpUM, BBIOUpAs
ONTUMAJIbHYIO bopmy
IpEICTAaBICHUS u
BU3yaIHU3aLUH;

- OLICHMBATh JOCTOBEPHOCTH,

JICTUTUMHOCTH I/IH(i)OpMaI_II/II/I, €C

COOTBETCTBUE  IPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- HUCHONb30BaTh  CPEJCTBA
MH(OPMaLMOHHBIX u
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI B peleHuu
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpPraHU3alMOHHBIX  337a4  C
coOroieHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKU
0e30IacHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MPaBOBBIX
U OTUYECKHX HOPM, HOpPM
UH(POPMALIMOHHOM
0e301acHOCTH;

- BJIAJIETh HaBBIKAMU
pacrio3HaBaHWs W 3aIIUTHI
uHopManu,
HMH(pOpMaLOHHON

0€30IaCHOCTH JINYHOCTHU

HAay4yHOTO  TO3HAHUS
XUMUYECKUX SIBJICHUU
U3MepeHue,
MOJICJIMPOBAHUE);

- yMeTb MPOBOAUTH pacyeThl IO
XUMHYECKUM (popMyrnaM U ypaBHEHUSIM
XUMHYECKHUX peakuuit c
WCIIOJIb30BaHUEM (DM3HUECKUX BEIIMYHH,
XapaKTEePU3YIOIINX BelIeCcTBa c
KOJMYECTBEHHOW  CTOPOHBI:  MacChl,
o0beMa (HOpMajbHBIC YCJIOBHSI) Ta30B,
KOJIMYECTBA BEIIECTBA;, HCIIOIH30BAThH
CUCTEMHbIE XHMHYECKHE 3HAHUS Ui
NPUHATHS PENICHUA B KOHKPETHBIX
KU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM

BEIIECTB U
(mabnronenue,
IKCIEPUMEHT,

OK 04 D¢ dextuBHO
B3aUMO/IEIICTBOBATH U
paboTaTh B KOJUIEKTHBE
U KOMaH e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEJIbHOCTH u
CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHUE HAaBBIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOU
Y COIUAJIBHOM JIeSITEIbHOCTH;
OBiaseHue yHUBEpPCAJIbHBIMU
KOMMYHUKATHBHBIMHU
NefiCTBUAMU:

0) coBMecTHas 1eSITeJIbHOCTD.

- TOHMMaTh W UCIIOJIb30BaTh
MpPEUMyIleCTBA KOMaHJIHOM U
UHAUBUAYAJIbHON paboThI;

- MPUHUMATH LEIN COBMECTHOM
JIEATEIIbHOCTH, OpPraHW30BBIBATH
1 KOOPJAMHHUPOBATH JIEUCTBUS MO
€€ JOCTHUKEHHIO: COCTaBJISATH
IJIAaH JICWCTBUN, PaCHpeesiTh

- YMETh IUIAaHUPOBATh M BBIITOJIHATH
XUMUYECKUN JKCIIEPUMEHT
(mpeBpallleHus OpraHMYECKUX BEIIECTB
[IpY HarpeBaHUU, MOJIy4CHUE ITUIICHA U
W3y4EHUE €ro CBOMCTB, KaYECTBEHHBIE

peakiMu Ha albJeruibl, Kpaxmad,
YKCYCHYIO  KHUCIIOTy;  JA€HaTypauus
OeIKOB TpU HAarpeBaHUH, IIBETHBIE

peakuu OEIKOB; MPOBOAUTH PEAKIHH
MOHHOTO OOMEHa, ONpeNeNsTh Cpeny
BOJHBIX  PAacTBOPOB, KadeCTBEHHBIC
peakuuu Ha cyibdar-, KapOoHaT- H
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHS
peraTh SKCIEpUMEHTAIbHBIE 3a/1a41 1O
teMam "Metamiel" u "Hemertamner") B
COOTBETCTBUHM C TPABUJIAMH TEXHUKHU
0e30macHOCTH MpU  OOpalieHuu  C
BEIIECTBAMHU " 71200paTOPHBIM




poiM ¢ y4eTOM  MHEHH
YYaCTHUKOB 00CyXaaTh
pe3yJbTaThI COBMECTHOM
paboThI;

- KOOPJIMHUPOBATH U BBINOIHSITD
paboTy B YCIIOBUSIX pEalbHOIO,

BUPTYaJIbHOIO u
KOMOMHHPOBAHHOTO
B3aUMO/JICICTBHUS;

- OCYIIECTBIISITh  MO3UTHBHOE
CTpaTerM4ecKoe IOBEJCHUE B
Pa3INYHBIX CUTYyalLUsX,
HPOSIBIISITH TBOPYECTBO u
BOOOpaKeHUe, OBITh
MHUIMATUBHBIM

OBiaieHUe YHUBEPCAIbHBIMU
PeryJisiTUBHBIMH 1€HCTBUSIMU:
r) NpPUHATHE ce0A M JAPYrux
JIoen:

-  TpUHAMATh  MOTHBBI H
apryMeHThl JIpYruX JIOAeH Mpu
aHaJIn3e pe3yabTaToB
JESITEIIbHOCTH;

- T[puU3HaBaTh CBOE TMPABO U
mpaBo  ApYyrux Jiojged  Ha
OINOKH;

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UIUU
JIPYroro 4ejoBeKa

o0opynoBaHuEM; MIPEJICTaBIATh
PE3YIIbTATHI XUMHUYECKOTO
JKCIIepUMEeHTa B ¢opMmMe  3amlucu

YPaBHEHUH COOTBETCTBYIOLIUX PEAKIUI
1 (OpMyYNIHUPOBaTh BBIBOJABI Ha OCHOBE
3TUX Pe3yIbTaTOB

OK 07 CogeiicTBoBath
COXPaHEHHIO
OKpY>Karollen Cpeibl,
pecypcocOepeReHuto,
PUMEHSTH 3HaHUA 00
M3MEHEHUH KIMMaTa,
TIPHHITATTBI
OepexIINBOTO
IIPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATE B
Ype3BBIYAHBIX
CUTYaITUSIX

B 001acTH 3K0JI0rHYECKOT0
BOCIIMTAHMUA:

- c(hOpMUPOBAHHOCTH
IKOJIOTHUYECKOI KYJIbTYpHI,
IIOHUMAaHHUC BIIMSAHUA

COLIMAJIbHO-D)KOHOMHMYECKUX
IIPOLIECCOB Ha COCTOSIHHE
NPUPOAHOM U COLUMAIIBLHOU
Cpelbl, OCO3HAHUE TJI00aIBLHOTO
Xapakrepa 9KOJIOTHYECKUX
npobem;

- MJIaHUPOBAHUE "
OCYILIECTBJIEHUE JIEUCTBUM B
OKPYJKaIoIlleW Cpele Ha OCHOBE
3HaHUS IeJIed  yCTOWYMBOIO
pa3BUTHA YEIIOBEUECTBA;
AKTHUBHOE HETPUATHE JNEHCTBHM,
MIPUHOCSALINX Bpex
OKpY>Karolleu cpere;

- YMEHHME  IPOTHO3UPOBATH
HeOIaronpusTHHIC
JKOJIOTUYECKHE
pEeANPUHUMAEMBIX
MpEeAOTBPAIIATh UX;

IIOCJICACTBUSA
IeHWCTBHIA,

- chopMHpOBaTh TPEJICTABICHUS: O
XUMHUYECKOM COCTAaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpA,
PO XMMUU B TIIO3HAHUM SIBJICHUU
MPUPOJIBI, B GOPMUPOBAHUU MBITUICHHS

" KYJbTYpbI JIMYHOCTH, ee
(GyHKIIMOHATIBLHOU IPaMOTHOCTH,
HEo0Xo1uMon TUISL peleHus

MPAKTUYCCKUX 3aJad U OKOJIOTMYCCKHU
000CHOBAaHHOTO OTHOIIICHUSI K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpe/Ie;

- yMerb  coOirojaTe  IMpaBHIIa
HKOJIOTHYECKU 11eJ1eC000pa3HOro
NoBEeJeHUs B ObITY U  TPYyAOBOH

JIEATEIPHOCTH B LENAX COXPaHEHUs
CBOEr0 3J0pOBb U  OKpY)KArOLIEH
MIPUPOTHOMN Cpelibl; YUUTHIBATh
OMACHOCTb BO3JEHCTBUS Ha IKUBBIC

OpFaHI/ISMLI OHpe)IeJ'IeHHI)IX BCIIIECTB,
IIOHUMas CMBICJI IToKasaTest
npeaeabHON JIONTYCTUMOM
KOHL[eHTpaL[I/II/I




- pacumpenue OITBITA
NEITEIbHOCTH  DKOJIOTMYECKOU
HaMpaBJIECHHOCTH;

- OBJIaZICHHE HABBIKAMH Yy4eOHO-
HCCIIEIOBATEIbCKOMU, TTPOCKTHOM
U COLIMAIILHOU NIESITENHHOCTHA

[IK 4.1. ITnanupoBathb
paboty u obecrieueHne
TEKYIIEH AeSTEIbHOCTH
CTPYKTYPHBIX
MOApa3IeJICHUI OTpaciiu
CBSI3U MaTepHaIbHO-
TEXHUYECKUMU
pecypcaMu

YMmeHus:

- IUTAaHUPOBATHh OIOKET CTPYKTYPHOTO
MOIpa3/IelIeHus, panMoHaILHO
OpraHu30BBIBaTH  pabouyne  MecTa,
pacCUMTHIBATH HOPMBI  BPEMEHU W
HOPMY BBIPaOOTKH;

- paccUUTHIBATH TEXHHKO-
SKOHOMMYECKHE ITOKA3aTEeIH,

- COCTaBJISITh OM3HEC-ILIAH.

- pacCcUUTHIBATH u OIICHUBATh
MOKAa3aTely, XapaKkTepU3YIOIIHe
3¢ (HEeKTUBHOCTH OpTraHu3aIuu
00CTyKUBaHUS;

- OCYIIECTBIJIATH MOJ00P HEOOXOAUMBIX
MaTepUaIbHO-TEXHUYECKUX  PECYPCOB
Ha OCHOBE aHaJM3a I10 LIeHaM U APYTruM
PBIHOYHBIM MTOKa3aTeIsIM.

3HaHus:

-3akonbl P®: I'paxnanckuii Konekc
Poccuiickoit ®eneparuun B 001acTu
OpraHu3alu Tpyaa u
MpEeINPUHUMATEIBCKON JeATENIbHOCTH,
@®enepanbHblii  3akoH  «O  CBSA3WY,
®enepanbHblil 3ak0H «O 3alUTe MpaB
noTpeduTeneiin;
-COBPEMEHHOE
NIEPCIIEKTUBBI
TEJIEeKOMMYHUKALHOHHOTO
Poccuiickon ®enepanny;
- MOpSIZIOK  pacuera OroKeTa
CTPYKTYPHBIX NoJipa3AeJIeHuN
MIPEANPUITHI OTPACIIH CBSI3H;

- CTPYKTYpYy OpraHu3alui,
OpraHu3aIio padounuX MECT U YCIOBHI
TPyAa;

- CHCTEMY MOKazarejleld U HOPMAaTHBOB
KauecTBa OOCIYXHBaHHS M KadecTBa
YCIIYT CBSI3H.

COCTOSIHHE u
pa3BUTHS
CEeKTOpa

IIK 5.1. Ananu3upoBath
COBpPEMEHHBIC
KOHBEPTreHTHBIC
TEXHOJIOTHH U CUCTEMBI
TUTSE BRIOOpa
ONTHUMAJIBHBIX PEUICHUN
B COOTBETCTBHH C
TpeOOBaHUSIMU

Ymenusn:

- HpOBOJII/ITB MOHI/ITOpI/IHF JIOTUYCCKUX
CeTel pa3HbIX YPOBHEH C MPUMEHEHHUEM
koHnenmuun TMN (Telecommunication

management network) IS
ONTUMU3AINH UX PAOOTHI;

- CTalOHapHbIE " COTOBEIE
pa3sHOBUIHOCTH




3aKa34yuKa

MH(OKOMMYHHUKAIIMOHHBIX yCIIyr
NyTeM  MHTETPAllUd  NPUIIOKEHUH,

HaIMCaHHBIX B Pa3IMYHBIX
OTEPALIMOHHBIX CHCTEMAX IS
MOOWJIBHBIX YCTPOMCTB.

3nanusa:

- COBpPEMCHHBIE METOJBl U CpPEICTBA
yIpaBiICHUS

TEJIEKOMMYHHUKAIIMOHHBIMU CHCTEMaMU
U KOHBEPIreHTHBIMU CETSIMH CBS3U IO
PEKOMEHJALIUSIM Mex1yHapoaHOTO
COK03a  JJIEKTPOCBSI3M  HA  OCHOBE
koHnenuuun TMN (Telecommunication
management network);

- TEXHHUYCCKHE COCTAaBJISTIOIIINE
WHTEIPUPOBAHHON TPAHCIOPTHOW CETH
CoreNetwork(CN);

- 1aTGopmbl IIPEIOCTABIICHUS
MH(POKOMMYHUKAIIMOHHBIX ~ YCIYT  C
BO3MOXKHOCTSIMU MHO>KE€CTBEHHOT'O

J0CTYyIIa.




3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIIUITIJIUHBI
3.1. O0bem y4eOHOM TUCHHUIIIMHBI U BUAbI Y4e0HOIl padoThI

. Oo0beM B
Bun yueOHo# padoThI
yacax

O0beM yueOHOoI THCHUTITHHBI 70
CymmapHasi yyeOHasi HAarpy3Ka BO B3aMMO/IeliCTBHH C NpenojgaBarTejaeM 68

B TOM YHUCJIE:

JIEKLIUA 32
nabopaToOpHbIC 3aHATHS 8
MPAKTUYECKHUE 3aHATUS 28
KOHTPOJIbHBIE pabOTHI -
KypcoBas paboTa (IIpoeKT) -
CamocTosiTebHasi paboTa’ 2
ITpomesxyTounas arrectanus B popme qudpepeHIMpOoBaHHOTO 3a4eTa -

2 O6BbeM CaMOCTOSITENHHOM pabotel oOyuyaromumxcsi onpexensercs B coorBercTBuu ¢ TpeboBanusimu GI'OC CIIO B
npezaenax oobemMa yueOHOH TUCLUIUIMHBL B KOJUYECTBE 4acOB, HEOOXOMMOM /IS BBIIIOJIHEHUSI 00y4YalonIMMUCS 3alaHui
CaMOCTOSATENLHOM pPabOThl, NPEJYCMOTPEHHBIX TEMAaTW4YeCKUM IUIAHOM M COJAEp)KaHWeM y4eOHOH AMCIMIUINHBI
(MEXIUCIUILTHHAPHOTO Kypca).




3.2. TemaTuveckuii IJIaH U cogep:xanue yueoHoi aucuumianabl b/1.09 Xumus

HaumeHoBaHue pa3/iesioB U TeM

Coaep:xanue yueOHOro MaTepuasa, JjaboparopHblie padoThl M NPAKTHYECKHE

3aHATHS, CAMOCTOSITEJIbHAs padoTa 00y4alomuxcs

O0nLeM
4acoB

dDopmupymouue
KOMIIETCHIIUH

1

2

3

4

Pasnen 1. OcHOBBI cTpOEHMS Bellie

CTBa.

6

Tema 1.1. CtpoeHue aromoB
XUMHUYECKUX 3JIEMEHTOB U IIPUpPOJa
XUMHYECKOH CBSI3H.

Conep:kaHue y4eOHOT0 MaTepHuaJia

1

CoBpeMeHHass Mojiesib CTpoeHuss aroma. CHMBOJIMYECKHUH S3BIK XUMMH.
XUMUYECKUI 3JIEMEHT. DJNIeKTpOHHAs KoH(pUTryparms aroma.
Knaccudukaiyss XMMUYECKUX 3JIEMEHTOB (S-, P-, 0-anmeMeHThl). BangeHTHbie
ANIEKTPOHBI. BaneHTHOCTh. DJEKTpOHHAs MPUPOAA XHUMHUYECKOM CBS3H.
DNeKTpOOTpULIATENbHOCTb. BUIbI XMMHUUYECKOH CBSA3M (KOBaJICHTHAs, HOHHAS,
METaJIJIMYECKasl, BOAOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHMUsL.

2

IIpakTHyecKkue 3aHATHS

1

Pemenue 3agannii Ha MCHOIB30BaHUE XUMHYECCKOM CHMBOJIMKH M Ha3BaHHH
COEIMHEHUI MO HOMEHKJIAType MEKIYHapOJHOTO COK03a TEOPETUYECKOW U
NPUKIAQAHON XMMUM W TPUBUAJIBHBIX HA3BaHMM JUISI  COCTaBJICHUS
XUMHUYECKUX (OPMYNT ABYXaTOMHBIX COEAMHEHUN (OKCHUIOB, CYIb(PHUIOB,
TUAPUIOB M T.M.) U JAPYTUX HEOPTaHMUECKUX COCIUHEHUU OTICIHHBIX
KJIACCOB.

[IpakTueckue 3a7aHusl Ha YCTAHOBJIEHUE CBA3U MEXIY CTPOCHUEM aTOMOB
XUMHUUYECKUX  DJJIEMEHTOB U  NEPUOJAUYECKMM  H3MEHEHUEM  CBOMCTB
XUMHUYECKHX DJIEMEHTOB M WX COCIMHEHHH B COOTBETCTBHHU C ITOJIOKECHHEM
IleproanuecKkoi CUCTEMBI.

OK 01

Tema 1.2. Tleprognyeckuii 3aKoH 1

HpaKTuquKue 3aHATHSA

OK 01




tabmuma /.M. Menaeneena.

[lepuonuueckass cucrema xumuueckux osnemeHtoB JI.M. Menaeneesa.
@usnueckuit  cmpicn  [lepuoguueckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX
UMU TPOCTBIX M CIOXKHBIX BEHIECTB B COOTBETCTBUU C TOJOKEHUEM
XuMuueckoro anementa B [lepuoanueckoil cucreme. MUpoBO33peHUECKOE U
HayyHoe 3HaueHue l[lepromnueckoro 3akona .M. MenneneeBa. IIporuosst
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pemenne  mpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUUYECKUX  3aJaHUl  Ha
XapaKkTepU3aLuio XUMHUYECKHUX 3JIEMEHTOB «Meramnueckue /
HEMETaJUIMYECKUE  CBOMCTBA,  AJEKTPOOTPULATEIIBHOCTh  XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JEKTPOHHBIM CTPOCHUEM U INOJIOKEHUEM B
MEPUOJNYECKON cucTeMe XumMuieckux 3nemeHToB .M. MenneneeBay.

OK 02

Pa3znen 2. XumMuyeckue peakiuu.

10

Tema 2.1. Tunel XUMHAYECKUX
peaKuid.

Conep:xaHnue yueOHOTro MaTepHaJia

1

Knaccugukaius u TUIBI XMMUYECKUX PEAKLU ¢ y4aCTHEM HEOPraHUYeCKUX
BeulecTB. CocTaBiieHME YpaBHEHUN peakUuil COEIUHEHUS, DPA3JI0KEHMUS,
3aMellleHusl, OOMeHa, B T.4. PeaklUUi TOpPEeHus, OKHCICHUS-BOCCTAHOBICHMSL.
YPaBHeHI/IH okucienusa-socctanosiienus. Crenennr oxkuciieHust. OKUCIUTEID
u BoccraHoBuTenb. (CoOCTaBlI€HME W YpPAaBHUBAHME  OKUCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX ~ PEAKIMA  METOAOM  JJIEKTPOHHOro  OanaHca.
OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE peakuuu B IIPUPOJE,
MPON3BOJACTBCHHBIX NPOHCCCAX U KU3HCACATCIbHOCTH OPraHnU3MOB.

IIpakTHYecKkHe 3aHATHA

1

KonunuecTBeHHbIe OTHOLIEHHS B XMMHU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI
B XMMHUHM M pacueTbl M0 YpaBHEHMSM XHMHYECKUX peakuuid. Moib Kak
€IMHUIIA KOJMYEeCTBAa BemlecTBAa. MoisipHas Macca. 3aKOHBl COXPaHEHUS
Macchl W 9HEpru. 3akoH ABoraapo. MoispHblii 00beM  Ta3oB.
OTtHocuTenbHAsT TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHUSM XUMHYECKHX
peakuii ¢ MCIOJIb30BaHUEM Macchl, 00beMa (HOpMallbHbIE YCIIOBHS) ra3oB,
KOJINYECTBA BELIECTBA.

OK 01

Tema 2.2. DnekrtpoauTudeckas

Conep:xanue yueOHOro MaTepuaJia

OK 01




IHUCCOLMAN 1 HOHHBIH OOMEH.

Teopuss  snekTpoauTHueckod  auccouranuu. MOHBL.  DJIEKTPOIUTHI,
HERJIeKTpoNuThl. Peakiiun nonnoro oomena. CocraBieHne peakifii HOHHOTO
oOMeHa IyTeM COCTaBJIEHUS HX TOJHBIX M COKPAIICHHBIX HOHHBIX
ypaBHeHUH. KHUCIOTHO-OCHOBHBIE pEaKIUU. 3aJaHus Ha COCTaBJICHUE
MOHHBIX PEaKIIHil.

JlabopaTopHble 3aHATHS

1

JlaGopaTopHas pabota « TUITBI XUMUUYECKHUX PEAKIIHI.

HccnenoBanne TunoB (MO COCTaBy M KOJUYECTBY MCXOJHBIX U
00pa3yromMxcsi BEIIECTB) U MPU3HAKOB XMMHUYECKUX peakiuil. [IpoBenenue
peakiuii HOHHOTO 0OMeHa, OTpeeTICHUE CPEbl BOIHBIX PACTBOPOB. 3adaHus
HA COCTaBJICHHE MOHHBIX PEaKIni.

Kontponbnas padora Nel. Ctpoenue BenecTBa 1 XUMHUECKUE PEAKITUH.

OK 04

Paznen 3. CTpoenne u CBOIiCTBA HEOPTraHNYECKNX BeNIeCTB.

16

Tema 3.1. Knaccudukanmus,
HOMEHKJIaTypa u CTpOCHHE
HEOPTraHMYECKUX BEIIECTB.

Conep:xaHnue yueOHOTro MaTepHaJia

1

[Ipenmer Heopranmuyeckol xumuu. Kiaccupukanuss HEOpraHUYECKHX
BeniecTB. IIpocTeie M cnoxkHble BeniecTBa. OCHOBHBIE KJIACCHI CIOMKHBIX
BeulecTB  (OKCHMIbI, THUJIPOKCHUJIbI, KHUCIOTBI, coyid). B3aumocsssb
HEOPraHUYECKUX BELIECTB. ArperarHble COCTOSIHUS BELIECCTBA.
Kpucrannnueckue u amop¢Hble BemecTBa. TUITBI KPUCTATUTMUECKUX PELIETOK
(aToMHasi, MOJEKYJIspHas, HOHHAs, MeTauIn4yecKas). 3aBUCHUMOCTb
(¢u3NYECKUX CBOMCTB BEIIECTBA OT TUNA KPUCTAJUIMUECKON pPEIIeTKH.
3aBUCHUMOCTb XMMUYECKON aKTUBHOCTHU BEILECTB OT BUJIA XUMUYECKON CBSI3U
Y TUIA KpUCTAINIMYeCKON pemeTku. [IpuunHbel MHOrooOpasus BElIecTB.

IlpakTHYecKHe 3aHATHA

OK 01
OK 02
[IK 4.1




Homenknarypa HeopraHMuecKHUX BEUIECTB: Ha3BaHUE BEIIECTBA UCXOs U3 UX
XUMUYECKOH (POPMYIIbI MM COCTABICHHE XMMHUYECKON (POPMYIIBI HCXOIS U3
Ha3BaHus BemecTtBa 1o MexayHapogHoit (MIOITAK) wim TpuBHagbHOM
HOMEHKJIATYypE.

Pemennie mnpakTHuYecKUX 3aJaHUl MO KiIacCU(PHUKAMU, HOMEHKIAType u
XUMUYECKUM (OpMyJIaM HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIACCOB
(yrapuselii ras, yriekuciblii ra3, aMMHak, TaiieHas H3BECTb, HeramieHas
U3BECTh, NUTHEBAsl COAA W JPYruX): Ha3blBaTh M COCTABIATH (HOPMYIIBI
XUMHUYECKHUX BEIIECTB, OMPEENIATh MPUHAJJICKHOCTD K KJIaccy.

HcTtounnkn XuMHuuYecKod HHGOpManuu (CpeACTB MacCOBOM WH(pOpMAINH,
cetb Uutepuer wu apyrue). Ilouck wuHdopmanuu 10 Ha3BaHUSM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OPMYIIaM.

Tema 3.2.

CBOMCTBA
BELIECTB.

DU3UKO-XUMHYECKHE
HCOPTaHNYCCKUX

Coaep:xanue yue0HOro MaTepHaJia

Mertamner. O6mue puznyeckre u XUMUYeCKHe CBOMCTBA MeTauioB. CriocoObl
HOJy4YeHUs. 3HAueHHe METalIoOB W  HEMEeTaJuloB B  HIpPUpPOJE U
KUBHCACATCIILHOCTH 4YCJIOBEKA W OpPraHMU3MOB. KOppO?;I/I?[ METAJIJIOB: BHBI
KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hewmeramnel. O0mue ¢u3ndeckne W XUMHYECKHE CBONCTBA HEMETAJLIOB.
Tunuunaele cBoiictBa HemetawioB IV— VII rpynn. Knaccudpukamus u
HOMEHKJIaTypa CO€AMHEHHH HemeTauioB. KpyroBopoTsl  OMOTeHHBIX
JJIEMEHTOB B IIPUPOJIE.

XYUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB
(OKCI/II[OB, THUAPOKCUIAOB, KHUCIOT, cojieil wu I[p) 3aKOHOMepHOCTI/I B
W3MCHCHHHU CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOJHBIX COCHHHGHHﬁ, BBICIIUX
OKCHUIOB U THAPOKCUIOB.

HpaKTuquKue 3aAHATHSA

1

CocraBneHne ypaBHEHUN XHMUYECKUX PEAKUUI C y4acTHEM IPOCTHIX U
CJIOKHBIX HEOPraHMYECKUX BEUIECTB: METAUIOB M HEMETAIOB; OKCHJOB
METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX JIEMEHTOB; HEOPTaHMUECKUX KHUCIIOT,
OCHOBaHMNH U aM@OTEpHBIX TUAPOKCUIOB, HEOPraHUYECKUX  COJei,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

PemeHne npakTUKO-OPMEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUM  Ha
CBOWCTBa, COCTaB, MOJy4YeHHE M 0O€30MacHOE HCIOJIb30BaHME BAKHEUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN JESITEIbHOCTH YEJIOBEKa.

OK 01
OK 02
[IK 4.1

Tema

3.3.

Wnentudukanus

JlabopaTropHble 3aHATHUSI

OK 01




HCOPraHNYCCKUX BCIICCTB.

JlaGopaTtophnast pabora «neHTr(dUKaAII HEOPTaHUYECKUX BEIIECTBY.
Pemenne skcriepuMEHTANBHBIX 33]a4 110 XMMUYECKUM CBOMCTBaM METaIOB
Y HEMETAJUIOB, 110 PACIIO3HABAHUIO U IOJYYCHHIO COCIMHEHUN METaJUIOB U
HEMETAJIJIOB.

WnenTudukanyss HEOpraHMYeCKUX BEIIECTB C UCIOJIb30BAHUEM UX (PU3MKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KaYECTBEHHBIX peakuui. KauecTBeHHbIE
peakuuy Ha cyabdaT-, KapOOHAT- U XJIOPHI-aHUOHbI, HA KATUOH AMMOHHS.

KonTponbras pabora No2. CBoiicTBa HEOPTraHMUECKUX BEIIECTB.

OK 02
OK 04

Paznen 4. CTpoenne u CBOIiCTBAa OPraHNYeCKUX BelleCTB.

24

Tema 4.1. Knaccuduxanus,
CTpOCHHE U HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB.

Conep:xanue yueOHOTro MaTepHaJia

1

[TosiBneHMe ¥ pa3sBUTHE OpPraHMYECKOM XuMuUM Kak Hayku. IIpenmer
OpraHN4YeCcKOM XUMHU. MecTO M 3HAa4eHHE OPraHUYECKONM XMMHUU B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOCHUE KaK IOPAJOK COCAMHEHMS aTOMOB B MOJIEKYJE
COIVIACHO HX BaJIeHTHOCTU. OCHOBHBIE IOJOXKEHUS TEOPUU XUMHUYECKOIO
CTpOEHHS OpraHuueckux coenquHeHuil A.M. bytnepoBa. YrnepoaHslii ckener
OpPraHMYECKON MOJIEKYNBl. 3aBUCUMOCTb CBOWCTB BEILECTB OT XMMHYECKOIO
CTpOEHHUsI MOJIeKyI1. MI3omepust U n30MepBL.

[Tonstue o ¢pyHkunoHanbHOM rpymnmne. Pagukan. [Tpunnuns! kiaccuduxannm
OpraHWYECKUX COCAUHEHUN. MeXIyHapoaHas HOMEHKIIATypa W IPUHIUIIBI
HOMEHKJIaTyphl OpraHndeckux coeauHeHuil. I[lonarue 06 azoTcomepkamx
COCIMHEHUSX, OMOJIOrMYECKH AaKTUBHBIX BellecTBax (yrieBojax, >XHUpax,
Oenkax M Jp.), BBICOKOMOJIEKYJSPHBIX COEIMHEHHMSX (MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO).

IIpakTHYecKkHe 3aHATHA

1

HomeHnknatypa  OpraHMYeCKMX  COEOUHEHMM  OTAEIBHBIX  KJIAcCOB
(HachIlIEHHbIE, HEHACBILIEHHbIE U apOMAaTHYECKUE YIJIEBOJIOPO/bI, CIIUPTHI,
(beHomNbl, albIeru/ibl, KETOHbI, KapOOHOBBIE KUCIOTHI U np.) CocraBieHue
MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHHYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB, HCIOJIb3YsSd HX Ha3BaHMsSI MO CHCTEMaTUYEeCKOW H
TPUBHMAJIBHON HOMEHKJIAaType (ITWJIEH, AaleTWJIeH, TIJIMIEpUuH, (EeHOI,
dbopmanbieTua, YKCYCHas KHCJIOTa, TJIMIMH). PacyeTsl mpocTeiieit
(bopMyIbl OpraHMYeCKO MOJIEKYJIbl, UCXOsl U3 SJIEMEHTHOT0 cocTaBa (B %).

OK 01
[IK 4.1

Tema 4.2. CBolicTBa OPraHMYECKUX

Coaep:xanue yueOHOIro MaTepHaJia

OK 01




COCTMHEHUM.

1 | ®u3NKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COCIUHECHHHA OTACIIBHBIX
KJIAaCCOB (0COOCGHHOCTH KJIAacCH(UKAIMU M HOMEHKIATyphl BHYTPH KIIacca;
TOMOJIOTHYECKHUHA psAll U o01mias ¢opmysa; u3oMepus; pu3ndeckue CBOWCTBA,
XUMHYECKHUE CBOMCTBA; CIIOCOOBI IMOTYICHUS):

- TpelnebHbIE YIIEBOAOPOAbl (JTKaHBl W IHMKJIOAJIKaHbI). ['OopeHne MeraHa
KaK OIWH HN3 OCHOBHBIX HCTOYHHMKOB TCIlJIa B HpOMbIH_UICHHOCTI/I 148 6BITy.
CBoiicTBa TPHUPOAHBIX YIVICBOJOPOJOB, HAXOXIACHHE B TPHUPOAC H
MIPUMEHEHHUE aJIKAHOB;

- HempeaelbHble (AIKEHBI, AJIKUHBI W QJKaJUCHBI) W apOMATHYCCKUE
yrieBoopobl. ['opeHue aneTuiieHa Kak UCTOUYHUK BBICOKOTEMIIEPATYPHOTO
IJIaMEHU ISl CBAPKU U PE3KH METAJLIOB.

2 | ®U3MKO-XMMHUYECKUE CBOWCTBA OPTraHUYECKUX COCIUHEHUH OTHCIBHBIX
KJ1acCOB (0COOEHHOCTH KIacCHU(pPUKAIMU U HOMEHKIATYyphl BHYTPU Kiacca;
TOMOJIOTHUYECKUH psit M o0mast hopMyIia; n3oMepusi; GU3NICCKUE CBONCTBA,;
XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOIYYEHHUS):

- KHCIIOPOJICOJICpKAIINE COSAMHCHHSI (CHUPTHI U (EHOJbI, KapOOHOBBIC
KHUCTIOTHI U 3UPHI, albJACTHABl U KETOHBIL, KUPBI, yrieBoabl). [IpakTuueckoe
NPUMECHCHHE  OTWICHIJIMKOJISA,  DHiepuHa,  ¢eHonma.  [IpumeHeHue
dbopManbaeruaa, aneTanbAerHaa, YKCYCHOHW KHCIOTHl. Mpla Kak conu
BBICIINX KapOOHOBBIX KHCIOT. Morolne cBoiCTBa MbLIa.

3 | ®uU3UKO-XMMHUYECKHE CBOMCTBA OPTaHMYECKUX COEAMHEHHUU OTIENbHBIX
KJIacCOB (0COOCHHOCTH KJIACCU(PUKAIIMK W HOMEHKJIATyphl BHYTPH KJacca;
TOMOJIOTHUYECKUHU psl ¥ oOmias hopmyna; uzoMepus; GU3NIecKrue CBONCTBA;
XUMUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

- a30TcoAepiKallhe COeIuHEHUs (aMUHBI W aMHUHOKHUCIOTBHI, OENKH).
BBICOKOMOJIEKYISIpHBIE  COSAMHCHHSI (CHHTETHYECKHE U  OMOJOTHYCCKH-
aKTHUBHBIE). MoOHOMeEp, ToJIuMep, CTPYKTypHOe 3BeHo. [lommmepusarus
ATHJICHA KaK OCHOBHOE HAITPABIICHHUE €T0 HCITO30BAHMS.

I'eHeTnyeckas CBSI3b MEXAY KJIacCaMU OPTaHMYECKUX COSTMHEHHM.

IIpakTnyeckue 3aHATHS

OK 02
OK 04
IIK 5.1




CBoOiICTBa OPTaHMYECKUX COCAMHEHUH OTIEIBHBIX KJIACCOB (TpUBUAJbHAS U
MEXIYHApOJHAs  HOMEHKJIATYpa, XHMHYECKHE CBOWCTBA,  CIOCOOBI
MOJIy4eHUs1): TpelesbHble (aJKaHbl M LHKIOAJIKAaHbI), HeINpeaeIbHbIe
(aJIKeHbI, ATIKUHBI ¥ JIKAIUEHbl) 1 apOMaTHYECKHUE YIIIEBOAOPObl, CIUPTHI U
¢beHonpl, KapOOHOBBIE KUCIOTHI U A(PUPHI, adbJACTUIbl U KETOHBI, aMUHBI U
AMHWHOKUCJIIOTHI, BBICOKOMOJICKYJIAPHBIC COCAUHCHMUA. 3aI[aHI/I$I Ha
COCTaBJICHHE ypaBHEHUI XMMHMYECKUX PEaKIHMi C y4acTHEeM OpraHHMYeCKHX
BEII[ECTB HA OCHOBAHUU UX COCTABA U CTPOCHHSI.

CocraBneHue cxeMm peakuuil (B TOM 4HUCIIE [0 MPEUIOKEHHBIM LENOYKaM
IIPEBpALICHU), XapaKTEPU3YIOIIUX XUMHUYECKHE CBOWCTBA OpPraHMYECKHX
COCJMHEHUHN OTJENIBHBIX KJAcCOB, CIIOCOOBI WX IOJIY4YEHUS M Ha3BaHUE
OpPraHWYECKUX COCIMHEHHH 110 TPUBUAIBHOM WM  MEXKIYHApOIHOU
CHUCTEMATUYECKON HOMEHKJIIATYpE.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA
OpPraHMYECKHUX COCIUHEHHUH OTIEIbHBIX KJIACCOB.

Ca

MOCTOATC/IbHANA paﬁoTa oﬁyqammnxcﬂ

[Toctpoenue (opmyn OpraHMYecKUX BEIIECTB MO HAa3BAaHUSIM U Ha3BaHUE
BeniecTB 1o Gopmynam. Cocrarienue GopMmys H30MEPOB U TOMOJIOTOB.

Tema 4.3. WNnentudukanus
OpraHUYECKUX BEIICCTB, X
3HAQUeHHWEe W  OPUMEHEHUE B
OBITOBOM M  MPOU3BOJCTBEHHOI
JIeSITeIbHOCTH YelIOBEKA.

Co

Aep:KaHue Y4eOHOr0 MaTepuajia

buooprannueckue coenuHenus. [Ilpumenenne u Ouonoruyeckas poiib
yraeBooB. OKUCIIEHHUE YIIIEBOJIOB — HCTOYHHUK SHEPTHH KUBBIX OPraHU3MOB.
O6sacti npuMeHeHHs aMUHOKHUCIOT. [IpeBpaieHuss OenkoB MNUIIM B
opranusmMe. buonornueckue ¢ynkuumu OenkoB. buonormueckue ¢GyHKIUN
*KUpoB. Ponb opraHmyeckol XMMHMM B pPELIEHUH MpoOJeM MUIIEBON
0€30MacHOCTH.

Ponp opraHmyeckoil XMMHM B peIIeHUH MpoOJIeM SHEpreTHYecKoi
0€30macHOCTH, B Pa3BUTUU MEIULIUHBI, CO3JJaHUH HOBBIX MaTepUaJIOB, HOBBIX
HMCTOYHUKOB HSHEPruM (aJbTE€pHATUBHbIE HCTOYHUKHU 3Hepruu). OnacHOCTh
BO3JICUCTBUS HA JKUBBIC OpPraHU3Mbl OPraHUYECKUX BELIECTB OTACIIBHBIX
KjaccoB  (YIrJIeBOAOPOJIbI,  CHUPTHI,  (EHONBI,  XJOPOpPraHUYECKUe
IIPOU3BOJHBIE, ANBIAETUABI M Jp.), CMBICI IIOKa3aTess MpeneiabHO
JIOITYCTUMOW KOHIIEHTPAIIHH.

JlabopaTropHble 3aHATHUSI

OK 01
OK 02
OK 04
[IK 5.1




JlaGopatopnast pabora: «MnmeHTudukamus OpraHUYECKUX COCAUHEHUH
OTJIEIbHBIX KJIACCOBY.

WpenTudukanyss OpraHMYeCKUX COEIMHEHMH OTHENbHBIX KJIaccoB (Ha
npUMepe albJeTUA0B, Kpaxmaja, YKCYCHOW KHCIIOTHI, OCNKOB M T.I.) C
UCIOJNb30BAaHUEM HX  (PU3MKO-XMMHUYECKMX CBOMCTB M  XapaKTEpHBIX
KadecTBEHHBIX peakiuil. JleHatypanus Oenka npu HarpeBaHuH. L{BeTHbIE
peakuuu 0enkoB. BO3HMKHOBEHHE aHAIUTUYECKOIO CUTHala ¢ TOUYKH 3pEHHUs
XUMHUYECKHUX TPOLIECCOB IPU IPOTEKAHWUM KAaYECTBEHHOM  PpEeaKlMH,
N03BOJISIIOIIEN HIEHTH(PULIMPOBATH MTPEUI0KEHHbIE OPraHMUECKUE BELECTBA.

Konrponbnas padora Ne3. CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB. 2
Pa3znen 5. Kunernyeckue u TepMoIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX PeaKIIHii. 4 OK 01
Tema 5.1. CkopocTh XMMHUECKUX Coaepxanue yueOHOIro MaTepuasa 2 OK 02
peakiuii. Xumudyeckoe 1 | CxopocTh peakuuu, €€ 3aBUCUMOCTb OT DPAa3JIUYHBIX (DAaKTOPOB: MPHPOJBI 1K 4.1
paBHOBeCHE. pearupyromux  BEIIECTB, KOHIEHTPAIMH  pPEAarupylolIMX  BELIECTB, IK 5.1

TEeMIIepaTypbl U IO PEAKLIMOHHON MOBEPXHOCTH. TerioBble 3P PeKTh

XUMHYECKHX peakiuii. DK30- U SHAOTEPMUYECKUE, PEAKIIHH.

OO6paruMocTh peakuuil. XMMHUYECKOE PAaBHOBECHE U €ro CMELICHHE IO

JEMCTBUEM PA3UYHBIX (DaKTOPOB (KOHIIEHTPAIHMS PEareHTOB WM MPOTYKTOB

peakuuu, AaBJIeHHE, TeMIepaTypa) A CO3JaHHUs ONTHMAIbHBIX YCIOBUMN

IpoTeKaHus xumudeckux npoueccon. ITpunnun Jle [latense

IIpakTH4eckue 3aHATHSA 2
1 | Pemenue mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha aHaau3 (HaKTOpOB,

BIIMSFOIIMX HAa M3MEHEHHE CKOPOCTH XUMHUYECKOH peakiuu, B T.4. C TIO3ULIUH

HKOJIOTUYECKU  11€71eCO00pa3HOro TOBEACHHUS B OBITY M TpPYIOBOM

NEeSITETPHOCTH B IENAX COXPAHEHUS CBOETO 37I0POBbS W OKpYXKAromen

IPUPOJHOM CpeJibl.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha MPUMEHEHUE HPUHIHIA

Jle-IllaTtenbe i1 HAXOXKIACHUS HANPABJICHUS CMENICHHUS PaBHOBECHS

XMMUYECKOH peakuud W aHain3 (aKTOpOB, BIMAIONIMX Ha CMEIIEHUE

XUMHYECKOTO PaBHOBECHSI.
Pasznen 6. PacTtBopbl. 4 OK 01
Tema 6.1. [Tousitie o pacTBopax. | Coaepskanue yueGHOro MaTepuaia 2 OK 02




PactBopenne kak ¢Qusuko-xumudeckuid mporecc. PactBopbl.  CriocoObl
IIPUTOTOBJIEHUS PacTBOPOB. PacTtBopumocTs. MaccoBast 107151 pacCTBOPEHHOIO
BeniecTBa. CMBICI MMOKa3aTess MpeeibHO TOMYCTUMOM KOHIICHTPAIMU U €ro
UCTIOJIb30BAaHUE B OIICHKE IKOJIOTHUECKOM O€30MacHOCTH.

[IpaBuiia 5KOJIOTHMYECKH 1I€IECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JESTEIIbBHOCTH B IIEJIAX COXPAHEHHUs CBOEr0 3[0pOBbS U OKpYKaroIen
MPUPOJHON Cpebl; OMACHOCTh BO3JCUCTBUS HA JKHUBBIE OPIraHU3MBI
OIPE/IECIICHHBIX BEIIECTB.

Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHU HA PacTBOPHI,
MICIIOJIb3YEMBIE B OBITOBOM M IPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKA.

OK 07
[IK 4.1
IIK 5.1

Tema 6.2. WccnenoBanue CBOWCTB
pacTBOpPOB.

JlabopaTopHble 3aHATHSA

1

JlaGopatophast pabota «I[IpuroroBieHue pacTBOpOB».

[IpuroToBneHne pacTBOPOB 3aJaHHOW (MaccoBo#l, %) KOHUEHTpauuu (c
IMPAKTUKO-OPHUCHTUPOBAHHBIMU BOHpOC&MI/I) H OMpeaciiCHUC CpcAbl BOJAHBIX
pacTBOpOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

OK 01
OK 02
OK 04
[IK 4.1
[IK 5.1

Pa3znen 7. Xumusi B ObITY H IPOU3BOJACTBEHHOM /1eATEJIbHOCTH YeJIOBEKA.

Tema 7.1. Xumust B ObITy H
MIPOU3BO/ICTBEHHON JEATENIbHOCTH
YeJI0BeKa.

Co

Jep:KaHue y4edOHOro MaTepuaJia

1

Hogeimme noCTHXKEHUS XMUMUYECKOW HAyKHM M XMMUYECKOW TEXHOJIOTUH.
Ponp xumum B 00ECTICUEHHH IKOJIOTHYECKOM, YHEPTETUUYECKON M THUIIEBOM
0e30MmacHOCTH, pa3BUTUM MenuiuHbl. [IpaBuna moncka u  aHanm3a
XUMHUYECKON MH(OpPMalMK U3 pa3IMYHBIX HUCTOYHUKOB (Hay4yHas U y4eOHO-
Hay4yHas JIUTepaTypa, CpelIcTBa MaccoBoi nHdopmaiuu, cetb MuTEpHET).

N

IlpakTHYecKHe 3aHATHA

1

[Torck u aHanu3 KEMCOB O MPUMEHEHUH XUMHYECKUX BEUIECTB U TEXHOJIOTHI
c yuyeroM Oyaymed mnpodeccHOHaNbHOW AESITENbHOCTH M0 TeMaM:
BOKHEHIINE CTPOUTEIbHBIE MAaTepHalibl, KOHCTPYKUHMOHHBIE MaTepHUabl,
KpacKH, CTEKJI0, KepaMuKa, MaTepHallbl JUIsl AJEKTPOHUKH, HAHOMAaTEpHaIbI,
TEKCTUJIbHBIE BOJIOKHA, ICTOYHUKH SHEPTUH, OPraHUYECKUE U MUHEPAIbHBIE
ynoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSI.

3amuta: [IpencraBieHue pe3yiabTaToB pelleHHs] KelWcoB B (GopMe MHHHU-

JOKJiazaa € npe3eHTauHeﬁ.

[TpomexxyTounast arrectamus no aucnurinHe (auddepeHIMpoBaHHBIN 3a4eT)

Bcero

70

OK 01
OK 02
OK 04
OK 07
[IK 4.1
K 5.1




INPUMEPHBIE TEMbI UHANBUIYAJIBHBIX ITPOEKTOB
no gucuumaune BJ1.09 Xumust

1. BuoTexHoIOTUs U TEHHAsA UHXKEHEPHS - TeXHOJorun X X1 Beka.

2. HaHOoTeXHOO0THS KaK TPUOPUTETHOE HAIIPABIICHUE PA3BUTHUS HAYKHU U MPOU3BOACTBA
B Poccutickon denepanuu.

. CoBpeMeHHbIE METOBI 00€33apaKMBAHUS BOJIBI.

. AJIIOTpOIHS METAJLIOB.

. Kusznp n gesrenbHocTth .M. Menaeneena.

. «IIepuonmyeckomy 3akoHy Oy/yiiee He TPO3UT Pa3pyIICHUEM. . >

. Cunres 114-ro snemenTa - TpuyMm$p pocCHMCKUX (HU3UKOB-SIIEPIIUKOB.

. U30Tomsl Botopoaa.

9. Ucnonb3oBaHre paiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIETSAX.

10. PEHTreHOBCKOE M3IyYEHUE U €r0 UCIIOJIB30BAHUE B TEXHUKE U MEULMHE.

11. [Inma3ma - 4eTBEpTOE COCTOSHUE BELIECTBA.

12. AMop@dHbIie BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13. OxpaHa okpy’Karolen cpeapl OT XUMHYECKOI0 3arps3HeHus. KoimuecTBeHHbIE
XapaKTEPUCTUKH 3arPSI3HEHUSI OKPYKAKOLIEH CPEJIbI.

14. [IpumeHeHne TBEPIOTO U ra3000pa3Horo okcuzaa yriaepoaa (IV).

15. 3ammTa 030HOBOTO PKpaHa OT XUMHUYECKOTO 3arps3HEHUS.

16. TI'pybGoaucnepcHble CHUCTEMbI, HUX KilacCU(PUKaMs U UCIOJb30BaHUE B
PO ECCUOHATIBHOM IESITEIbHOCTH.

17. KocMmeTnueckue reiu.

18. [IpumeHeHne CyCIIEeH3UI U SMYJILCUN B CTPOUTEIILCTBE.

19. Munepaiibl 1 rOpHbIE TOPOIbI KAK OCHOBA JTUTOCQEPHI.

20. PacTBOpBI BOKPYT Hac. THIIBI paCTBOPOB.

21. Bojia kak peareHt u cpejia Juisi XMMUYECKOTro Ipoliecca.

22. XKwuznb u pestenbHocTh C. AppeHuyca.

23. Bkiaa OT€4EeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH JIEKTPOJIUTHYECKON
JTUCCOLIMALINH.

24. YcTpaHeHHe )KECTKOCTH BOJbI Ha MPOMBILUIEHHBIX IPEITPUATUSX.

25. CepHas KHCJIOTa — «XJI€0 XUMHUYECKON TIPOMBIIIIIEHHOCTH.

26. Ucnionb3oBaHME MUHEPAIBbHBIX KUCIOT HA MPEANPUATHSIX PA3IUYHOrO NpoduIs.
27. OKCHJIBI ¥ COJIM KaK CTPOUTEIIbHBIE MATEPUAJIBI.

28. Uctopus rurca.

29. IloBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

30. MHoroMkui kKapOOHAT KaJIbLIMS: B IPUPOJIE, B IPOMBILIIIEHHOCTH, B OBITY.
31. Peakiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

32. BupTyanpHO€ MOJETMPOBAHNE XUMUUECKUX ITPOLIECCOB.

33. DNeKTpoJin3 PACTBOPOB IEKTPOJIUTOB.

34. DneKTpoJin3 pacIiiaBOB dJIEKTPOJIUTOB.

35. IlpakTuyeckoe NpUMEHEHHUE 3JEKTpoin3a: padUuHUPOBAHUE, TAIbBAHOIUIACTHKA,
raJIbBaHOCTETUSl.

36. Uctopus nonaydeHus: ¥ Npou3BOJICTBA AITFOMUHMUSL.

37. DNeKTpOIUTUYECKOE MoTyuyeHne U paduHUPOBAHUE ME/IH.

38. XKuznb u gesrenbHOCTh I'. [[9BH.

0N Nk~ W



39. Ponp MeTa/uioB B MCTOPUM YEJIOBEYECKOM LMBWIM3ALUU. VICTOpUsA OTE€4eCTBEHHOU
yepHoi MeTauryprud. COBpeMEHHOE METAUTypruyecKoe IPOU3BOICTBO.

40. HMcropuss OTEUYECTBEHHOW LBETHOW MeTaulypruu. Poinp MeTauioB M CIUIaBOB B
HAy4HO- TEXHUYECKOM IIporpecce.

41. Koppo3ust METAJUIOB U CIIOCOOBI 3aIIUThI OT KOPPO3HH.

42. IneptHble UK 01aropoaHbIE rasbl.

43. Poxxnaronye coiau — TrajloreHsl.

44. Victopus MIBEACKON CIIUYKH.

45. Uctopust BOSHUKHOBEHHMSI M Pa3BUTUSI OPraHUYECKON XHUMHUH.

46. Xuznb u nearenpHocth A.M. Bytneposa.

47. Butanusm H ero Kpax.

48. Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBJIICHHH U PA3BUTUHA MUPOBOW OPraHUYECKON
XUMUH.

49. CoBpeMEeHHBIE NPEJICTABIICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUS.

50. DKOJIOrnYeCKre acleKThl NCIIOIb30BAaHUS YTIEBOJOPOJIHOIO ChIPbS.

51. DkoHOMHYECKHE ACTIEKTHI MEXKIYHAPOIHOTO COTPYAHUYECTBA IO MCIOJIB30BAHUIO
YIIEBOAOPOIHOIO CHIPHSL.

52. Hctopusi OTKpHITHUS W pa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUM B
Poccutickon ®enepanuu.

53. Xumus yriaeBoAoOpOIHOTO ChIpbs U MOs Oyayias mpodeccus.

54. YrneBonopoaHOE TOIUIMBO, €TO BUAbI M Ha3HAYCHHUE.

55. CuHTeTHYECKHE KayUyKHU: UCTOPHUSI, MHOTOOOpa3ue U MepCIEeKTUBBI.

56. Pe3nHOTEXHUYECKOE MTPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrPECCE.
57. CBapO4HOE MPOU3BOJICTBO U POJIb XUMHUH YTIIE€BOJAOPOJOB B HEM.

58. Hedtb u ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJHOTO MEXIYHApOIHOTO
COTPYIHHYECTBA.



4. YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCIIUITJIMHBI
4.1. MatepuaJbHO-TEXHUYECKOE o0ecnevyeHne y4eOHoi JUCHUIJINHbBI

Kaduner xumumn

KommiekT Mebesn 11t yueOHOro mpoiuecca.

MyabTuMeauiiHOe 000pyJ0BaHUE: TIEPCOHAIBHBIA KOMIbIOTEp -  lmT.
(mponeccop IntelPenti-umE2140/512Mb/160Gb/CR/DVD+RW).

IIporpammuoe o6ecnmeuenue: Microsoft Access (mmensus NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN  96044930ZZE1711);
Microsoft Project Professional (umensus NelM123460); Microsoft Visio Professional
(mamersust - NeIM123460);  Microsoft  Visual Studio  En-terprise  (ymmensus
NeIM123460); Microsoft Windows Enterprise (nmumensust NeIM123460); Arent Dr.Web
(mamersust Ne QS34-HC7C-SD53-K5L2); komrmiekt TAPAHT-Macrep (nmnien3us
Ne12-40272-000898); komriekt I1O mms perieHWss OCHOBHBIX ITOJIB30BATECIbCKHX
3ama4d (cBoOomHo pacmp. [10); cipaBounas npaBoBas cucteMa «Koncynbrant Ilmrocy
(kouTpakT Ne2025 CB 2 ot 04.12.2024r).

CpenacrBa o0y4yeHusi: KOMIUIEKT Pa3laTOYHOr0 MaTepuaia, TabauIlbl U MIaKaThl
o XUMHUHU, cTeH] Tabnuia MenzeneeBa; HaOOp Mpe3eHTAIM MO pa3/ienamM XUMHUU.

YueOHas adoparopusi

KommiekT medesn 11 yueOHOro nmpouecca.

MyabTumenuiiHoe 000pya0BaHHe: TPOCKTOP MyJiIbTUMenHiHbIM Sanyo PLC-
XD 2600, nepenocHoit HoyTOyk Easynote TE 11 HC.

IIporpammuoe obGecneuenue: Microsoft Access (muensuss NelM123460);
Microsoft Office Standard (nmuuensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (munensust NeIM123460); Microsoft Visio Professional
(mumen3ust NeIM123460); Microsoft Visual Studio Enterprise (yiunensust NeIM123460);
Microsoft Windows Enterprise (yiuniensust NeIM123460); Arent Dr.Web (munensust No
QS34-HC7C-SD53-K5L2); kommiekt ['APAHT-Macrep (nmunensus Nel2-40272—
000898); xommuiekT [1O st pelieHruss OCHOBHBIX MOJb30BATENBCKUX 3a7a4 (CBOOOIHO
pactp. IIO); cmpaBounas mnpaBoBas cuctema «KoHcynbranT IDmroc» (KOHTpakT
Ne2025 CB_2 ot 04.12.2024r).

CpeacrBa o0yuyeHusi: BBITSDKHOM 1mikad, mKad I XUM. TOCYIbI, CTOJbI
7a00paTOpHbIE C MOJKaMH JJIi XMM. PEAKTUBOB, CTOJbI C JJAOOPATOPHBIMH TOJKAMH,
mKad JUIsT  XMM. pPEaKTUBOB, BBINIPAMUTENb dJeKkTpuyeckoro Toka B-OIIE/,
ANEKTPUYECKUE TUIMTKH, OaHs BOJSHAs, XMMHUYECKasl IOCY/Aa, PEaKTHBBI, MeIIajKa
MarHuTHasl.

Y4eOHO-HCCIeI0BATEIbCKAA J12A00PATOPUS — H3MEPUTEIbHAs

KommiekT Mebesn a1t yueOHOro mpouecca.

CpencrBa oOyueHmsi: Becbl 2uiekTpoHHble aHanuthueckue AF - R 220 CE
VIBRA; 71a060paTOPHBIi OMOpEeaKTOPHBIN KOMIUIEKC i1 YCKOPEHHOIO
KOMIIOCTUPOBAHUS U MEepepadOTKH; JlaMIa C MojibIM KatoaoM Ha AG; ramma ¢ HoJbIM
karogoM Ha AL; meus mydensHas MUMII-17Y3; npubop pH 150 M; mpubop pH
150M; pH-metrp/nonomep UIJI-113; cronsl mabopaTopHbIie, CTOJIBI XUMUYECKHE.



4.2. UudopmannoHHoe odecnevyeHne y4eOHOM JUCUUIIINHbBI

OcHoBHas u JOINOJIHUTCIIbHAA JIUTCpaTypa

Ne
n/n

Crucok UCIOIB3yeMOi TUTEPATYPHI (neuammusie U30anus,
INLEKMPOHHBLE UBOAHUSL 3 NOCIEOHUE S iem)

KomnnuectBo
9K3EMILISIPOB, UMEIOLIUXCS B

OMOJIMOTEKE, WK CChIJIKA Ha
OBC

OCHOBHAZ JIUTEPATYPA

I'a6puensin, O.C. Xumus: 10-i knacc: 6a30BbIii ypOBEHbB:
yuebnuk / O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnaakos.
— 6-e u3n., crep. — Mocksa: Ilpocsemenne, 2024. — 128
c. — ISBN 978-5-09-112176-6. — TekcT: 37eKTpOHHBI //
Jlanb: onexkTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/408671 (mara  oOpaleHus:
27.05.2024). — Pexum jgocTyma: Ui aBTOPH3.
M0JIb30BATEIIEH.

AIIEKTPOHHBIN pecypc

I'a6puensin, O.C. Xumus: 11-if kmacc: 60a30BbIil YPOBEHbB:
yueOnuk / O. C. TI'abpuensn, M. I'. Ocrpoymon, C. A.
CnagkoB. — 6-¢ u3zd., crep. — Mocksa: Ilpocsemienue,
2024. — 127 ¢. — ISBN 978-5-09-112177-3. — Tekcr:
AJICKTPOHHBIN // JIaHb: 3JEKTPOHHO-OMONIMOTEYHAsT CHUCTEMA.
— URL:  https://e.lanbook.com/book/408668  (mara
oOpamenusi: 27.05.2024). — Pexxum goctyma: Ijsi aBTOPU3.
10JIb30BATEIEH.

AIIEKTPOHHBIN pecypc

JOIOJIHUTEJIbHAS JIMTEPATYPA

Yyebuuku, yueOHbIe OCOOMS

Xumus: 10-if kiaace: yriayOn€HHBIM ypOBEeHb: y4eOHHK /
B.B. Epemun, H.E. Ky3bmenko, B.W. Tepenun [u np.]; noxg
penakmueit B.B. Jlynuna. — 10-e uza., ctep. - Mocksa:
IMpocemenne, 2023. - 446 c. - ISBN 978-5-09-107226-6. -
Texct: anmexkTponHsblil / JlaHb: 2IIEKTPOHHO-OMOIHOTEUYHAS
cucrema. - URL: https://e.lanbook.com/book/334892 (nara
obpamienusi: 27.05.2024). — Pexum ngoctyna: aias aBTOPHU3.
10JIb30BATEIEH.

AJIEKTPOHHBINA pecypc

Xumusi: 11 kaacc: 6a30Bblii ypoBeHb: yueOHMK / B.B.
Epemun, H.E. Ky3pmenko, A.A. JIpo3nos, B.B. Jlynun; nox

penakmueit B.B. Jlynuna. - 9-e wusm., crep. — Mocksa:
IIpoceemenne, 2022. — 223 c. — ISBN 978-5-09-087938-
5.-  Teker:  onekTpoHHbIM /  JlaHb:  BIEKTPOHHO-
OoubImoTeyHast cucrema. - URL:
https://e.lanbook.com/book/334901 (mara  oOpameHus:
27.05.2024). - Pexum  goctyma:  Anus  aBTOPH3.

OJIL30BaTENEH.

AJIEKTPOHHBIN peCypC




5. KOHTPOJIb W OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOM
JUCHUITJIINHBI

KoHTpons u  oOLEHKa pe3ylbTaToB  OCBOCHHMSA  y4eOHOW  AMCUUIUIMHBI
OCYILIECTBIISIETCSl TpernojaBareieM B (opMe TEKYIIero KOHTPOJIS YCIEBAeMOCTH HU
MPOMEKYTOUHON aTTECTAIUH.

[IpomexxyTouHasi aTrTecTalusi MUMEET UENbI0 ONPENSIUTh CTENEeHb JIOCTHKCHHUS
3alJaHUPOBAHHBIX PE3yJIbTATOB OOyUEHHUs MO IJUCIHHUIUIMHE 3a TMEepUOJ OOYUYCHHS.
dopma MpoMeKyTOUHOHN aTTecTaluu - TuddepeHIInpOBaHHBIN 3a4eT.

Texymuit KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B TPOIECCE TMPOBEACHUS
MPAKTUUECKUX 3aHIATUN, OOECIeYMBACT OILICHWBAHHWE XOJla OCBOCHHUS JUCIUIUIMHBI.

@OpMBI TEKYILIETO KOHTPOJIS YCHEBAEMOCTH: mecmuposanue, YCmublil Onpoc, O0KLao,
BbINOIHEHUE U 3AUUMA 00YYAIOUWUMUC UHOUBUOYATLHBIX 3A0AHUL, NPOEKMO8, UCCIe008aHULL U Op.

Ne HanmenoBanue Temsl PesynbTarel 00y4eHus mo @OpMBI KOHTPOJIA
(paznmena) UCUUAIUINHE
1. | Pasmen 1. OcHOBBI cTpOeHUs OK 01 TectupoBanue
BEIIIECTBA. OK 02 YcrHbIl onpoc
2. | Pazgen 2. Xumuueckue peakuuu. OK 01 Tectuposanue
OK 04 VYerHbll onpoc
KonTponbHas pabora
3. | Pazgen 3. Ctpoenue u cBoiicTBa OK 01 TectupoBanue
HEOPraHUYECKUX BEILECTB. OK 02 VYerHbll onpoc
OK 04 KontponbHas padota
1K 4.1
4. | Pazgen 4. CrtpoeHue u cCBOiicTBa OK 01 TectupoBanue
OpPraHUYECKUX BELIECTB. OK 02 YcTHBII onpoc
OK 04 KontponbHas padota
1K 4.1
1K 5.1
5. | Pazmen 5. Kunermueckue u OK 01 TectupoBanue
TEPMOJIMHAMUYECKHUE OK 02 VYcrHblil onpoc
3aKOHOMEPHOCTHU MIPOTEKaHUs IIK 4.1
XUMHUYECKHUX PEAKIUN. 1K 5.1
6. | Pa3gen 6. PacTBopsl. OK 01 TectupoBanue
OK 02 VYcrHblil onpoc
OK 07
[IK 4.1
IIK 5.1
7. |Pazgen 7. Xummus B ObITYy U OK 01 TectupoBanue
MIPOU3BOACTBEHHON  JESATEIBHOCTH OK 02 YcerHblit onpoc
YeJI0BEeKa. OK 04
OK 07
[IK 4.1
IIK 5.1




Pesynbratel cpaun nud@epeHIupoBaHHOrO 3ayeTa OLICHMBAKOTCS IO IIKaJe
«OTJIMYHO», «XOPOILO0», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY.

OneHka «3a4yTeHO» BBICTABISIETC OOydaroleMycs, KOTOPbI HMMEET 3HaHUs
OCHOBHOI'O MaTepuaja, MpPOSABIIET YMEHHE JIOTHYHO €ro M3JjlaraTb, XOTS MOXKET
JOIyCKaTh HETOYHOCTH B M3JI0KEHWHM MaTepualla, HEIOCTaTOYHO IPABHIIBHBIE
(GOpMyJIMPOBKHM; YMEET B LIEJIOM NPUMEHATH MOJYYEHHbIC 3HAHUS IPHU BBINOJIHEHUU
TUTIOBBIX TMPAKTHUYECKUX pabOT, XOTS MOXKET HCHBITHIBATh 3aTPyIHEHUS TpPH HUX
BBITIOJTHEHUH.

OneHKa «OTIUYHO» BBICTABISIETCA OOY4YAIOIIEMYCS, KOTOPBIA IIyOOKO M MPOYHO
YCBOWJI HPOTPAMMHBIA MaTE€pUAll, MPOSBISECT 3HAHUE OCHOBHOM W JIOMOJHHUTEIBLHOU
JUTEPATypbl, TPAMOTHO, JIOTUMECKA CTPOMHO W apryMEHTHPOBAHO H3JIaraeT MaTepua,
AT HCYEPIIBIBAIOIIME OTBETHl HA IIOCTABJICHHBIE BONPOCHL. B oTBeTe TECHO
YBS3BIBAETCS TEOPUsI C NPAKTUKOW, MPU ATOM OOYYAIOIIMIICS HE 3aTpyAHSETCS C
OTBETOM MpU BUJOU3MEHEHUU 33aJaHUs, CBOOOJHO CIIPABISAETCS C MPAKTHUYECKUMU
3a/IaHUSIMU.

OneHka  «XOpoOIO»  BBICTaBISIETCS  OOydYaroIIeMycsi, TBEPJAO  3HAIOIIEMY
IIPOTPaMMHBIM MaTepuayl, KOTOPBIM H3JIaraer €ro rpaMOTHO M II0 CYILECTBY, HE
JOIIyCKaeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, IPABUIBHO IPUMEHSAET
TEOPETUYECKUE TIIOJIOKEHUs IIpU PELICHUM IIPAKTUYECKUX BOIIPOCOB M 3a1ad, HE
WCTIBITBIBAET 3aTPYTHEHUM C OTBETAMH HA BOIIPOCHL.

OueHka «yJIOBJIETBOPHUTENIBHO» BBICTABISIETCA O0ydarolmeMycsi, KOTOPbIA MMEET
3HaHUSA TOJIBKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTajeH, JOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBWIbHbIE (POPMYIHMPOBKH, WCIBITHIBAET 3aTPyAHEHUS
P BBIMOJHEHUU PAKTUYECKUX Pa0OT.

OueHka «HEyAOBIETBOPUTEIBHO» BBICTABISIETCS OOY4YaIOIIEMYCs, KOTOPBIA HE
3HAET 3HAYUTEIBHOM YacTH NPOTPaMMHOI0 MATEpUAJIa, JIONYCKAET CYIIECTBEHHbBIE
OLIMOKU, HEYBEPEHHO, C OOJBIIMMHU 3aTPYJHEHUSMHU BBIIOJHSIET MPAKTHUECKUE
paboTHI.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlononHeHus: 1 U3MEHEHUs1 K paboueil mporpaMme Ha y4eOHBIN TOJ IO
JTUCIUTUINHE

B pabouyto mporpammy BHECEHBI CIEAYIOIINE U3MEHEHUS:

JlononHeHuss U U3MEHEHUsa B paboueil mporpamme oOcyxnaeHbl Ha 3acemanuu [THK

« » 20 r. (mpoTokoa Ne ).

[Ipeacenarens MK / /




