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PACCMOTPEHA 11 OAOGPEHA

[IpeaMeTHO-UMKIOBOM KOMUCCHUEN
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[Tpencenarens ITIK ﬂ?’/ /J1.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, pexomengoBanHod @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 npodeccuoHanbHoro obpazoBanust (mpotokona Ne 14, or 30.11.2022r.) nns
cnermanbHoct  11.02.18  Cucrembl  paavocBsizu,  MOOWJIBHOM  CBS3M U
TeJIepaIuOBEIIaHusI.

PazpaboTuuk:
CmupHoBa Jlro6oBr HukonaeBHa, TmpemnojaBarelib BbICHICH KBaTU(pUKAIIMOHHON
kateropuu Beiciiero komnemxa [II'TY «Ilonmutexuuxy.

PenienszenT (BHYyTpEeHHUIA)

MuxaitnoBa C.B., mnpemonaBarens BbICIIeH KBaTu(DUKAITMOHHONW KaTErOpuH,
crapumii meroauct Beicuiero komnemxa [II'TY «llonutexHuxy.

PernieH3eHT (BHEUTHUN)

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

©Cmupnosa JLH., 2023
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COJIEP)KAHME

AHHOTALMS

OBILAS XAPAKTEPUCTUKA YUYEBHOU JUCIUTUIMHBI

CTPYKTYPA U COJIEPYKAHUE VUEBHO! JUCHUTIIAHEI

VCJIOBUS PEAJIM3ALIMU YUYEBHON JIMCLUTUIUHBI

. KOHTPOJIb M OILEHKA PE3VJILTATOB OCBOEHMSI VYEBHOM
JTICLIATUUTAHBI

a s wnNdE



1. AHHOTALIUS

Pabouast mporpamma yueOHOW mucnmmumHbl bJ[.09 Xumus sBisieTcss 9acThbio
MPOrpaMMBbI MOJATOTOBKH CHEIIMATUCTOB CPEAHETO 3B€HA CPEeTHEr0 MpodheCCHOHATBHOTO
oOpazoBanus no cnernuanbHoctu 11.02.18 Cuctemsl paguocBsizu, MOOMIBHON CBSI3U U
TeJepaaruoBeIaHus, BXOAUT B LIUKJI 0011e00pa30BaTeIbHOM MOATOTOBKH U PEAIU3yeTCs
B 1, 2 cemecTpax.

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

1. OcHOBBI CTPOCHHUS BEIIECTBA.

2. XMMUYECKHE PEAKIIHH.

3. CTpoeHue u CBOICTBAa HEOPraHUYECKUX BEIIECTB.

4. CTpoeHue U CBOMCTBA OPraHUYECKUX BEIIECTB.

5. Kunernueckme W TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH IPOTEKAHHUS
XUMHUYECKUX PEAKIIUIA.

6. PacTBOpBI.

7. Xumusl B ObITY U IPOU3BOJCTBEHHOM JESITEIbBHOCTU YEJIOBEKA.

OO6mmit 00BeM yueOHOM HArpy3KH MO JUCIUIIINHE cocTaBisieT /0 9acoB, Harpy3Kka
BO B3aMMO/ICHCTBUH C TIperoiaBaTesem - 68 gacos.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYILIECTBISIETCA B IPOLIECCE MPOBEICHUS
MPaKTUYECKUX M JIAOOPATOPHBIX 3aHATUH, 00ECIEYMBAET OLIEHWBAHHE XO0/1a OCBOCHMS
TUCHUIUIMHBL. POpPMBI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBIN
ONpoc,  KOHTpPOJIbHas  paboTa,  BBINOJIHEHWE M 3allluTa  O0yYaroUIMMUCS
WHJVBUAyAJIbHBIX 3aJaHU, IPOEKTOB, UCCIIEIOBAHUM U 1.

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



2. OBHIAS XAPAKTEPUCTUKA YUEBHOM JUCIHHUITINHBI
2.1. MecTo MUCHUIUIMHBI B CTPYKType NPOrpamMMbl NMOJATOTOBKHM CHEIHAJTUCTOB
CpeaHero 3BeHa

Vuebnas gucnumiauHa bBJ[.09 Xummus oTHOCHTCS K 0a30BBIM JIHUCIUILIMHAM
00111600pa30BaTEIHLHON MOJITOTOBKH.

2.2. lleab U MUIaHUpYeMble Pe3yJbTATHI 0CBOEHHUA TUCHUILINHBI:

ConepxaHne TpoOrpaMMmbl  OOIIEOOpPa30BATEILHON — AUCIUIUIMHBI  « XHAMHUS
HAIpaBJICHO Ha JOCTIDKEHHWE pe3yJbTaTOB €€ M3yYeHUs B COOTBETCTBUHU C
tpeboBanusimu ®I'OC COO ¢ yyeroM mpodeccronanbHoi HampaBieHHOCTH PI'OC
CIIO cneumansHocTn 11.02.18 Cuctembl paauMocBsizu, MOOWIBHOW CBSI3U U
TeNepaaoBEIaHUs.

Oco6oe 3Hauenne nucuuiuimHa BbJI.09 Xumus umeer npu (GopMupoBaHUU U
pazsutuu OK u 1K cnenmansnoctr 11.02.18 CucreMbl paanocBs3u, MOOUIBHOM CBSI3U
U TeJlepaliOBEIIaHus,:

Obume u IlianupyemMbie pe3yJabTaThl 00yYeHust
npodecCHOHAIbHbIE
KOMIeTeHIH Oo0mme Jncuunannapubie’

OK 01 Bribupars B YacTH TPYAOBOIO | - BIAAETh CUCTEMOHM XUMHUYECKHMX
CIIOCOOBI peLICHUS BOCIIMTAHUS: 3HAHUH, KOTOpas BKJIIOYAET:
3a/1a4y -  TOTOBHOCTb K  TPYAY, | OCHOBOIOJIATalOIINe MOHSITHS
pohecCHOHATTLHOM OCO3HAHUE HEHHOCTH | (XUMHYECKHI 3JIEMEHT, aToM,
JEATEIBHOCTH MacTepcTBa, TPYI0I00HE; 3JIEKTPOHHAasi 000J0YKa aToma, s-, p-,
MPUMEHUTETBHO K - TOTOBHOCTb K AaKTHBHOW | 0-2JIeKTpOHHBIE OpOUTAIM  aTOMOB,
pPa3IMYHBIM KOHTEKCTaM |1eSITEIbHOCTA TEXHOJIOTUYECKOH | MOH, MOJIEKYJIa, BAJICHTHOCTb,

11 COLMAIbHON HANPaBIEHHOCTH, | 3JIEKTPOOTPULIATENbHOCTb, CTENEHb

CITOCOOHOCTH HHULIMUPOBATD, [ OKUCIICHUA, XUMHUYCCKAA CBA3b, MOJIb,
[IJIAHUPOBATHh U CAMOCTOSATCIIBHO | MOJISIpHAsA Macca, MOJ'I?[pHBIfI O6”I)GM,

BBHITTOJIHATh TaKylo | yrIepoaHbIi cKeneT, (yHKIMOHAIbHAsS
eI TeNbHOCTD; rpymnmna, paaukai, U30Mepusi, U30Mepbl,
- UHTEpEC K PaziIMYHbIM cepaM | TOMOJIOTUYECKUNH  psil,  TOMOJIOIH,
podeccrnoHanbHOI YII€BOI0PObI, KHCIIOpOJI- U
NESATEIBHOCTH, a30TcoepkKalne COEIMHEHMUS,

OByajleHne YHHBEPCAJLHBIMHU | OMOJIOTUYECKH aKTHUBHBIE BEILIECTBA
Y4eOHBIMH TO3HABATEJIbLHBIMH | (YTJIEBOABI, XKUPBI, OENKH), MOHOMED,

NeHCTBUAMU: MTOJINMED, CTPYKTYpHOE 3BEHO,
a) 0a3oBble  JIOTHYECKHeE | BBICOKOMOJIEKYJISIPHBIE  COEIUHEHHS,
eHCTBHS: KpUCTAJUIMYECKasl  pelIeTKa,  THIIbI
- CaMOCTOSITENIBHO | XUMUYECKHX PEeaKIMi (OKHCIUTEIbHO-
(hopMyIMpoBaTh Y | BOCCTAHOBUTEJIBHBIE, 9K30-H

AKTyaJIM3HpoBaTh  MpoOJeMy, | SHAOTEPMUUECKUE, pPEaKIU HOHHOIO
[paccMaTpuBaTh €€ BCECTOPOHHE; | OOMEHa),  pacTBOpP,  AJEKTPOJIUTHI,
- YCTaHaBIMBATh CYIIECTBEHHBIHN | HEANIEKTPOIUTHI,  DJIEKTPOIUTHUECKAS

MPU3HAK WJIM OCHOBAHWUA [UId | AUCCOLIMALIMS, OKHUCIIUTEINb,
CpaBHEHHUS, KiacCU(PHUKAIIMN U | BOCCTAHOBUTEND, CKOPOCTh
00O0OIICHHS; XUMHUYECKOW PEaKIUH, XHMHYECKOE
- OIPENEIATh LIEJIM | paBHOBECUE), TEOPUU M  3aKOHBI

! JucnurirHapHslie (IpeIMeTHBIE) PEe3yJIbTaThl YKa3bIBAIOTCS B COOTBETCTBUHU C MX HOJHBIM nepeuneM Bo @T'OC COO (B
nocneaHen pepakuuu ot 12.08.2022.



JIeATEIbHOCTH, 3a/1aBaTh
napamMeTpsl M KpPUTEPUU UX
JOCTH>KECHHS;

- BBIIBJIAT 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTh KOPpPEKTHBBl B
JIESITENIBHOCTb, OLIEHUBATh
COOTBETCTBHUE pe3yabTaToOB
LesiM,  OLIEHUBAaTb  PUCKHU
MOCJIE/ICTBHUM 1€ATEIHOCTH;

- pa3BUBaTb  KpeaTUBHOE
MBIIUIEHHE TpU  PELICHUH
KU3HEHHBIX Tpo0IeM;

0) 0azoBble
nccjie0BaTe/IbCKue
aelcTBUA:

- BJIaJIETh HaBbIKAMHU y4€OHO-
HCCJIE10BATENbCKON u
MPOEKTHOMN JIESITETBHOCTH,
HaBbIKAMU paspeleHus
npo0Jem;

- BBISIBIIATH
CJIEICTBEHHbBIE CBS3U u
aKTyaJIu3upOBaTh 3a1auy,
BbIBUTaTh  TUIOTE3Y €€
peleHus, HAaxOJIUTh
apryMeHTbI JUIs
JI0Ka3aTenbCTBa CBOMX
YTBEPKJICHH, 3a/1aBaTh
napamMeTpsl U KpUTEpPUHU
peleHus;

- QHAIN3UPOBATH INOITY4YCHHbIE
B XOJ€ pelIeHUs 3ajauu
pE3yIbTaTHI, KPUTHUYECKH
OLICHMBATh UX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NEePEHOCUTh 3HaHUS B
II03HABATENbHYIO u
MPAKTUYECKYIO obnactu
KU3HEJEATENBHOCTH;

- yMeTb  HUHTErpUpOBaTh
3HAHUSA u3 pa3HbIX
MPEAMETHBIX 00J1acTel;

- BBIIBUTaTh HOBBIE WJEH,

MMPpUYUHHO-

npe;lnaraTL OpI/IFI/IHaJ'H)HI)Ie
MOJIXOJIBI U PEIICHUS;

- CIOCOOHOCTD HX
HNCITOJIb30BaHUsL B
IMO3HaBaTEIILHOM n

COLIMAJIbHON IIPAKTHUKE

(Teopusi ~ XUMHYECKOTO
OpraHUYECKUX BEILIECTB
bytneposa,
ANEKTPOJIUTUYECKOMN
MEePUOUYECKU I
Menneneena,
Macchl),
CHMBOJIMYECKHI
(haKTOJIOTUUECKHE
CBOMCTBAxX, COCTaBe,
6e3omacHomM HCII0JIb30BaHUU
BOKHEUIIINX HEOPTaHUYECKUX u
OpraHMYECKUX BEIIeCTB B OBITY H
[IPaKTUYECKOU NEeATEIIbHOCTH
YEJI0BEKA;

- yYMEThb BBISBISATb  XapaKTEpPHBIE
MPU3HAKK U B3aUMOCBS3b H3YYEHHBIX
ITOHATUH, IIPUMEHATD
COOTBETCTBYIOIIIME  MOHATUS  IPHU
OMHUCAaHUU  CTPOEHUS U  CBOMCTB
HEOPraHWYeCKHMX M  OPraHUYECKHX
BEIIECTB M  UX  IpPEBpalICHUN;
BBISIBJIATh B3aUMOCBSI3b  XUMHUYECKUX
3HAHUU c TMOHATUSIMHA u
MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYUYHBIX MPEMETOB;

- YMETh MCIOJIb30BaTh HAaWMEHOBAHMS
XUMHUYECKHUX COCTMHEHU I
MEXIyHApOIHOTO coro3a
TEOPETUYECKON M NPUKIAAHOW XWMHH
1 TPUBUAJIbHBIE Ha3BaHUS BAKHEUILINX
BEIIECTB (3THnNEH, alleTUJIEH,
rnuuepus, ¢eHon,  Qopmanbaeru,
YKCYCHasl KHUCJOTa, IVIMIUH, yrapHbIA
ra3, yrJIEKUCHbIl  ra3, aMMHaK,
raiieHasl U3BeCTb, HEraleHasi U3BeCTb,
MUATHEBAsI COJa U JIPYTUX), COCTABIAThH
bopMyIbI HEOPTraHUYECKHUX u
OpTraHWYECKUX BEIIECTB, YypPaBHECHHS
XUMHUYECKUX PEaKIuil, OOBSICHATh HUX
CMBICII, TIOJITBEPXIATh XapaKTEPHbBIC
XUMUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU
M 3alHUCSIMU YPaBHEHUU XUMHUYECKUX
peaKkumii;

CTpOEHUS
AM.
TEOpHsI
JIMCCOLNAIINH,
3aKOH J..
3aKOH  COXpPaHEHHS
3aKOHOMEPHOCTH,
SI3BIK XUMUH,
CBEJICHUS 0
MOJIY4YEeHUU U

- YMCTb YCTaHABJINBATb
MNPUHAIJIC)KHOCTD HN3YUCHHBIX
HCOPTaHNUYCCKUX )51 OpraHu4YCeCKUux

BCIICCTB K OIIPCACICHHBIM KJlaCCaM H

rpymnmnam COCIMHECHU,
XapakTepu3oBaTb  MX  COCTaB H
BOXHEHIIME CBOWMCTBA; OIPEIEIATH
BU/JIBI XHMHYSCKHX CBsA3CH




(xoBasIeHTHas, HOHHAa,
METaJITN4ecKasi, BOJOPOIHAS), THIIbI
KPUCTAJUTMYECKUX PEIICTOK BEIIECTB;
KIJIAaCCU(UITUPOBATH XUMHYECKHE
peaKIum;

- copmMupoBaTh MPEACTABICHUS: O
XUMHUYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAy4YHOM KapTHHBI MHpA,
pOJIM XMMHUU B TIO3HAHWUHW SIBJICHUU

IIPUPO/IBI, B dbopmupoBaHuu
MBIIIICHUS U KYJIBTYPbl JIUYHOCTH, €€
(byHKIMOHATBHOM IPaMOTHOCTH,
HEoOX0aUMOMH TSt penieHus

NPAaKTUYECKUX 337a4 U SKOJIOTUYECKH
00OCHOBAaHHOTO OTHOIIECHUSI K CBOEMY
3JI0OPOBBIO U TIPUPOIHOM Cpee;

- YMETh NpPOBOAMUTH pPAacCYeThl MO
XUMHYECKUM bopmynam U
YPaBHEHUSM XHMHUYECKHX PEaKLUUi C
HCI0JIb30BaHUEM du3ngecknx
BEJINYNH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
MaccChl, obbeMa (HOpMasIBLHBIE
YCIIOBHSA) ra3os, KOJINYECTBA
BEILIECTBA; HCIIOJIb30BaTh CHCTEMHBIC
XUMHYECKHE 3HAHUS Ui TPUHSATHUS
peleHnii B KOHKPETHBIX JKM3HEHHBIX
CUTYaIlHsIX, CBA3aHHBIX C BEIIECTBAMH
U X IPUMEHEHUEM

OK 02 Ucnonp3oBath
COBpPEMEHHBIE CPE/ICTBA
MIOWCKa, aHAJIHN3a U
UHTEPIIpEeTALUU
uH(popManuu, u
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodecCuOHATbHON
JeSITeIbHOCTH

B o0JacTu HEHHOCTH
HAYYHOI'0 MO3HAHUS:

- c(hopMUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHUTHS
00I1IeCTBEHHOM
OCHOBAaHHOTO  Ha  Juajore
KYJIBTYp,  CIOCOOCTBYIOILETO
OCO3HAaHMIO CBOEr0 MecTa B
MOJIUKYIBTYPHOM MUDE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YUTATEILCKOMU
KYJbTYPBI Kak cpencTBa
B3aNMOJICHCTBUS MEXITY
JIIOJTGMU ¥ TIO3HAHUS MUPA;

- OCO3HAHUE IICHHOCTH HAYYHOU
JEeITEITbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOCKTHYIO U
HCCIIE0BATENIbCKYIO
JEeSTeNbHOCTh HMHIWBUIYaTHHO
U B TPYyIIIE;

OBiaagenue

YPOBHIO
HayKH u
IIPAKTHKH,

- YME€Th IUIAHUPOBATh M BBINOJHATh
XUMHUYECKUU DKCIIEPUMEHT
(mpeBpallieHrss OpraHUYECKUX BEIIECTB
[IpY HArpeBaHUM, IMOJYYECHHUE DTUIICHA
51 HA3Y4YEHHE €ro CBOJCTB,
Ka4eCTBEHHbBIE PEAKIIMU HA albIETUIbI,
Kpaxma, YKCYCHYIO KHUCJIOTY;
JeHaTypanusi OEJNKOB MPH HarpeBaHUU,
[BETHBIC PEAKIINU OCJIKOB; MPOBOIUTH
pEaKIuu MOHHOTO 0OMEHa, OTpeIeTsATh

cpeny BOJIHBIX pacTBOpOB,
KayeCTBEHHBIE pEaKkIUH Ha cyibdart-,
KapOOHaT- W  XJOPHUA-aHUOHBI, Ha
KaTHOH aMMOHUS; pemarb

AKCIIEPUMEHTAJIbHBIE 3a7]a4H 110 TeMaM
"Meramubs"  u "Hemeramnel") B
COOTBETCTBUHU C TpaBUJIAMU TEXHUKH

0e30macHOCTH MNpH  OOpalleHuu ¢
BEILIECTBAMU " 1ab0paTOpHBIM
obopynoBaHueM; MIPEJICTABIISATh
PE3YNIBTATHI XMUMHYECKOTO
JKCIIepUMEeHTa B (opMme  3amucu
ypaBHEHUH COOTBETCTBYIOIINX

peakimii ¥ (GOpMyITUPOBATH BBIBOJIBI




YHUBEPCAJIbHBIMH Y4eOHBIMH
MO3HABATEJIbHBIMHU
JNeHCTBUSIMU:

B) padorta ¢ nHgopmManmeii:

- BIIAJIETh HaBBbIKAMHU
nojyyeHus UWHPOpMALUU U3
UCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITENILHO OCYLIECTBIATD
IIOMCK, aHasus,
CHCTEMaTHU3aLUIO u
UHTEpIpeTaluio UHPOpMaLUU
pa3NUYHBIX BHIOB U  (opMm
IIPEJCTABIICHMUS;

- co3maBaTb  TEKCTHl B
pa3nuyHbIX (opMaTax ¢ y4eTom
Ha3HA4YeHUS UWHPOpPMALUU U
LIEJIEBOM ayIUTOpHUM, BBIOMpas
ONTUMAJIbHYIO bopmy
IIPEJCTABICHUS u
BU3YyaIU3alUy;

- OLEHHMBaTh JIOCTOBEPHOCTH,
JETUTUMHOCTb UHPOpMAINH, €€

COOTBETCTBUE  IPAaBOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;
- HCIIONIB30BaTb  CpeEJCTBA
MH(OPMALIMOHHBIX u
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI B peleHnu
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX "
OpPraHu3allMOHHBIX  3a7ady ¢
coOroieHNEM TpeboBaHu
9PrOHOMUKH, TEXHUKU
0e301macHOCTH, TUTHEHEI,

pecypcocOepexeHus, MPaBOBbIX
U ITUYECKHX HOpPM, HOpPM
nH(}OpMaLIMOHHON
0e30IMacHOCTH;
- BIIQJICTh
pacro3HaBaHusl |
nHpopmanuu,
MH(POPMAIMOHHOM
0€30MMaCHOCTH JTMYHOCTH

HaBbIKaMH
3alllUThI

Ha OCHOBE 3TUX PE3y/IbTATOB;

- YMETh aHAIU3UPOBATH XUMHYECKYIO
UH(POPMAIIHIO, TIOTYIaEMYIO U3 Pa3HbIX
HMCTOYHUKOB (cpencTtB  MaccoBoi
uHpopmanuu, cetb VHTepHET W
Apyrue);

- BJAJACTh OCHOBHBIMH METOJaMH
HAyYHOTO TO3HAHUS  BEIIECTB W
XUMUYECKUX SBJIEHUN (HaOIIOIEeHUE,
U3MEepeHue, AKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMeThb TPOBOAWTH pPACUEThl IO
XUMHAYECKUM dbopmynam u
YPaBHCHUSM XUMHYECKHX pPEaKIHid C
UCTIOJIb30BaHUEM bu3nIecKkux
BEJIMYHH, XapaKTePU3YIOIIIX
BEIIIECTBA C KOJMYECTBECHHOW CTOPOHBI:
Macchl, o0Bbema (HOpMaJIbHBIE
YCIIOBHS) ra3os, KOJINYECTBA
BCIIECTBA; KCIIOIh30BaTh CHCTEMHBIC
XUMUAYECKHE 3HAHUS JUISI TPUHSATHS
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIMSIX, CBS3aHHBIX C BEIECTBAMH
Y UX IPAMCHCHUEM

OK 04 D¢ dextuBHO
B3aUMO/ICIICTBOBATH U
paboTath B KOJUIEKTHBE
U KOMaH e

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO,
CaMOCTOSATEIbHOCTH n
CaMOOTIPEIEIICHUIO;

-OBJIa/ICHUE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENBCKOM, TPOCKTHOM
nu counaanoﬁ ACATCIIbHOCTH,
OBJ1aieHHe YHUBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU
JeHCTBUSIMM:

0) coBMeCTHasI 1eITeJIbHOCTD.

- YMETh IUIAHUPOBATH M BBHITIOJHSTH
XUMHUYECKUM AKCIIEPUMEHT
(TmpeBpaleHns OPraHuYECKUX BEIIEeCTB
NP HarpeBaHWM, MOJYyYEHUE STUIICHA
5 A3y4YECHUE €ro CBOJCTB,
KaueCTBEHHbBIC PEAKLIUK HA albJETH/IbI,
Kpaxmaii, YKCYCHYIO KHUCIIOTY;
JeHaTypanusi OEIKOB MPU HarPEBAHUH,
[[BETHBIE peaKIMHU OEIKOB; MPOBOIUTH
peakuuun MOHHOTO oOMeHa,




- TIOHMMAaTb M HCIIOJIb30BaTh
MPEUMYILIECTBA KOMAHIHOW U
UHAWBUYAJIbHOU palboThI;

- NPUHUMATH LEIU COBMECTHOM
JEATEIIBHOCTH, OPTaHNU30BbIBaTh
1 KOOPAMHUPOBATH EHCTBUS 110
€€ JIOCTHI)KECHHUIO: COCTaBJIATH
IJIaH JEUCTBUM, pacCIpeneisiTh

poiIM  C  y4eToM  MHEHHH
Y4aCTHUKOB 00CyXI1aTh
pE3yNbTaThI COBMECTHOM
paboTsr;

- KOOPIMHUPOBATh U BBIMOIHSITh
paboTy B YCIIOBUSX peasbHOTO,

BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aMMO/ICIICTBHS;

- OCYIIECTBIATH TO3UTHUBHOE
CTpaTernyeckoe TIOBEJCHHE B
Pa3IUYHBIX CUTYalHsIX,
MPOSBISATE  TBOPYECTBO u
BOOOpaXkeHue, OBITh
MHUIUATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMU
peryasiTHBHbIMU
AefCTBUSIMHU:

r) NpPUHATHE ce0s1 M APYIrux
JIofeit:

- TNpUHUMATh  MOTHBBl U
apryMEHThI IPYTUX JIIOAEH NpU
aHaymse pE3yJIbTaTOB
NeSITeNIbHOCTH;

- TpU3HABATh CBOE IIPaBO M
paBo  JApYrux JIIOAEH Ha
OIIIMOKH,

- pa3BUBaTh CIIOCOOHOCTH
IIOHUMAaTb MHUP C TO3UITHUH
JPYTOTo YeloBeKa

OTIPENeNATh CPETy BOIHBIX PACTBOPOB,
Ka4eCTBCHHBIC PEAKIUH Ha Cyabdar-,
KapOOHAT- ©  XJIOpUA-aHHOHBI, Ha
KaTHOH aMMOHHUS; pemarsb
OKCIICPUMEHTANIBHBIC 3a/Ia4H 110 TeMaM
"Meramusl"  u  "Hemeramisl") B
COOTBETCTBUH C TpaBUJIAMH TEXHHKH
0e30macHOCTH TMpH  OOpameHun ¢

BEIIIECTBAMH u 71a60paTOPHBIM
obopynoBaHueM; MIPEJICTaBIISTh
pEe3yJIbTaThI XHUMHYECKOTO
9KCIepuMeHTa B (opMe  3amucu
ypaBHEHUI COOTBETCTBYIOIIUX

peakumii U (GOPMYIUPOBATH BBIBOJIBI
Ha OCHOBE DTHUX PE3YJbTAaTOB

OK 07 CopeiicTBOBaThH
COXPAHCHHIO
OKPYKaroIIel Cpeibl,
pecypcocOepekeHuIo,
MPUMEHSITh 3HAHUS 00
U3MEHEHUH KJIMMara,
MIPUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ exTHUBHO
JIEUCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

B obs1acTH 3K0J10rM4YECKOr0
BOCIIUTAHMSA:

- c(OpPMHPOBAHHOCTD
JKOJIOTUYECKOU KYJBTYpBI,
MMOHUMAaHUE BITUSTHUS
COLIMATILHO-3KOHOMHYECKUX
IIPOLIECCOB  HA  COCTOSIHME
NPUPOAHON W COLIMATBHOM
Cpellbl, 0CO3HAHUE TTI00ATHLHOTO

Xapaxkrepa JKOJIOTHUUYECKUX
npobiewm;

- IIJIAHUPOBaHUE u
OCYILECTBJIEHUE JECHUCTBUH B

OKPY’KaloIlleW cpelie Ha OCHOBE
3HAHUA LEJIed  YCTOMYUBOIO

- chopmupoBaTh MpEACTABIEHUS: O
XUMHYECKOH COCTaBIISTIONIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUpA,
pO.]'H/I XM B II0O3HAHHUU SIBHCHI/Iﬁ

MIPUPOJIBI, B (dhopMupoOBaHUU
MBIIIICHUS. U KYJIbTYPBI JIMIHOCTH, €€
(YHKITMOHATTEHOM TPaMOTHOCTH,
Heo0X0oIMMOI TUTS petieHus

MPAKTUYECKUX 3a7ay M SKOJIOTMYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY
30POBBIO U IPUPOTHOIL CpeIe;

- yMeTb  coOJOJaTh  IpaBuia
9KOJIOTUYECKU 1esecoo0pa3Horo
MOBEJCHUsI B OBITY H  TPYAOBOU

ACATCIIBHOCTH B ICIAX COXPAaHCHUS




Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HENPUATUE NECHCTBUH,
MIPUHOCSIINX Bpen
OKpYXaOIlEH Cpee;

- YMEHHME NPOrHO3UPOBATh
HeOJIaroNpUsITHbIE
SKOJIOTUYECKUE  MOCIEACTBUS
MPEAIPUHUMAEMBIX JIEHCTBUMH,
Mpea0TBpaliaTh UX;

- pacumperme OTbITa
JEATEIbHOCTH  3KOJIOTMYECKOU
HaIpPaBJICHHOCTH;

- OBJIQJICHHE HaBbIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM W COLMAIbHOMN
NESATETbHOCTH

CBOETO 3JI0OPOBbS M  OKpY)KaroUIeH
MIPUPOAHOMN cpensl; YUYUTHIBATh
OITACHOCTHb BO3JICMCTBHUS Ha KHUBBIC
OpraHu3Mbl ONPEACICHHBIX BEIIECTB,
TTOHUMAas CMBICTT ImoKa3aTesrst
MpeIeIbHON JIONyCTUMOM
KOHIIEHTpallUU

I1K 4.1. TInanupoBaTh
paboty u obecrieueHue
TEKyIIeH JesTeIbHOCTH
CTPYKTYPHBIX
MoJIpa3IeICHU I
OTpAaCIIH CBSI3U
MaTepuatbHO-
TEXHUYCCKUMU
pecypcamu

YMmenus:

- y4acTBOBaTh B
Oro/KeTa CTPYKTYPHOTO
no/Apa3iesieHusl, panmoHAIbHYIO
OpraHu3aIuioo padovMX MECT, PacyeT
HOPMBI BPEMEHU U HOPMBI BEIPAOOTKH;
- OCYILIECTBIISAITb pPACUET M OLEHKY
IIOKa3aTeJleH, XapaKTepPU3YIOIUX
3¢ PeKTUBHOCTD OpraHu3aIuu
o0cITy>)KUBaHUS;

- OCYILECTBIIATh pacyeT TEeXHUKO-
9KOHOMHYCCKHX MoKa3aTelei,
COCTaBJICHHE OU3HEC-TUTaHA.

3HaHus:

- I'pasxknanckoro Konekca Poccuniickoit
Oenepanun B 00JIaCTH  OpraHU3AIIN
Tpyla U [PEeINpUHUMATEIbCKON
JIeSITeIIbHOCTH;

- ®enepanbHBIX 3aKOHOB «O CBS3W»,
«O 3amuTe npaB MoTpedUTENE» B
obnactu MPEeI0CTaBIECHUS
Ka4eCTBEHHBIX YCIYT MOTPEOUTEIIAM;
- COBPEMEHHOIO0  COCTOSIHUSL |
TePCIIEKTHB pa3BUTHS
TEJIEKOMMYHUKAIITUOHHOTO CeKTopa
Poccuiickoit ®enepanuu;

- CYUIHOCTH, 3HAUECHHS U HaIlpaBJICHUS
NeSTETLHOCTH OPTaHU3aIHH.

IJIAaHUPOBAHUU

K 5.1.
AHanu3upoBaTh
COBPEMEHHBIE
KOHBEPIreHTHbBIE
TEXHOJIOTUHU U CUCTEMBI
JUTs1 BBIOOpA
ONTUMAaJIbHBIX PEILICHUN
B COOTBETCTBUHU C
TpeOOBaHUSIMU

Ymenus:

- aHAITM3UPOBAThH COBpEMEHHBIC
KOHBEPT€HTHBIE TEXHOJIOTUHU u
CHUCTEMBI I BBIOOpA ONTHMATBHBIX
peuieHuin B COOTBETCTBUU c
TpeOOBAHUAMH 3aKa3UHKAa.

3HaHus:

- Ha3HaueHHE  KaXJIOoro  BuUa
000py/IOBaHUsl, OCHOBHBIX JETaleil u




3aKa34yuKa

Y3JI0B CUCTEMBI;

- MCTOAHKA HUCIIOJIBb30BaHUA
IPOEKTHON JIOKyMEHTAallUd B YacTH,
Kacarouiencs pa3MeIleHUs

A0OHEHTCKOTO W TEPMHHAJILHOTO
TEJIEKOMMYHUKAITHOHHOTO
obopynoBaHus;, - OOMmMMHA COCTaB |
CTPYKTypa MePCOHAITBHBIX
3IEKTPOHHO-BBIYUCIUTEILHBIX MAIIUH
(mamee — O9BM) u BBIYHCIUTEIBHBIX
CHCTEM.




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

Bun yuebnol paboThl Obrem B
qacax

O0beM yueOHOoI THCHUTITHHBI 70
CymmapHasi yyeOHasi HAarpy3Ka BO B3aMMO/IeliCTBHH C NpenojgaBarTejaeM 68
B TOM YHUCJIC:

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 oOyuarommxcsi onpenensercs B coorBercTBuM ¢ TpeboBanmsimu OI'OC CIIO B
npezaenax oobemMa yueOHOW TUCLUILIMHBI B KOJUYECTBE 4aCOB, HEOOXOAMMOM JUIsl BHIITOJHEHUS! 00YYaIOIIMMHUCS 3aaHui
CaMOCTOSTENIbHOM paboThl, NPEIYCMOTPEHHBIX TEMAaTW4YEeCKUM IUIAHOM M COAEP)KaHWEM Y4eOHOW IUCLUIUTHHEIL
(MEXIUCIUILTUHAPHOTO Kypca).




3.2. TemaTu4eckuii IJIaH U copep:xkanue ydyeoHoi qucuunannbl b1.09 Xumusn

HaumeHoBaHue pa3/iesioB U TeM

Coaep:xanue yueOHOro MaTepuasa, JjaboparopHblie padoThl M NPAKTHYECKHE

3aHSATHS, CAMOCTOSITEJIbHAs PpadoTa 00y4alomuxcs

O0nLeM
4acoB

dDopmupyeMble
KOMIIETCHIIUH

1

2

3

4

Pasnen 1. OcHOBBI cTpOEHMS Bellie

CTBa.

6

Tema 1.1. CtpoeHue aromoB
XUMHUYECKUX 3JIEMEHTOB U MIPUPOJIA
XUMHYECKOHN CBSI3H.

Conep:kaHue y4eOHOT0 MaTepHuaJia

1

CoBpeMeHHass Mojenb CTpoeHuss aroma. CHMBOJMYECKHUH S3bIK XUMMH.
XUMUYECKUI 3JIEMEHT. DJIeKTpOHHAs KoH(pUrypamus aroma.
Knaccudukaiyss XUMUYECKHX 3JIEMEHTOB (s-, P-, 0-anmeMeHTsl). BajgeHTHbIe
ANIEKTPOHBI. BaneHTHOCTh. DJEKTpOHHAs MPUPOAA XHUMHUYECKOM CBS3H.
DNeKTPOOTpULIATENbHOCTb. BBl XMMHUYECKOH CBA3U (KOBaJICHTHAs, HOHHAs,
METaJIJIMYECKasl, BOAOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHMUsL.

2

IIpakTHyecKkue 3aHATHS

1

Pemenue 3agannii Ha MCHOIB30BaHUE XUMHYECCKOM CHMBOJIMKH M Ha3BaHHH
COEIMHEHUI M0 HOMEHKJIAType MEXIYHAapOJHOI'O COK3a TEOPETHUYECKOW WU
NPUKIAQAHON XMMUM W TPUBUAJIBHBIX HA3BaHMM JUISI  COCTaBJICHUS
XUMHUYECKUX (OPMYN ABYXaTOMHBIX COEAMHEHHH (OKCHUIOB, CYIb(PHUIOB,
TUAPUIOB W T.M.) U JPYTUX HEOPTaHUYECKUX COCTUHEHUU OTICIbHBIX
KJIACCOB.

[IpakTueckue 3a7aHusl Ha YCTAHOBJIEHUE CBSI3U MEXKIY CTPOCHHUEM aTOMOB
XUMHUUYECKUX  DJJIEMEHTOB U  NEPUOJAUYECKMM  H3MEHEHUEM  CBOMCTB
XUMHUYECKHX DJIEMEHTOB M WX COCIMHEHHH B COOTBETCTBHHU C ITOJIOKECHHEM
IleproanyecKoi CUCTEMBI.

OK 01

Tema 1.2. Tleprognyeckuii 3aKoH 1

HpaKTuquKue 3aHATHSA

OK 01




tabmuma /.M. Menaeneena.

Ilepuonuueckass cucrema xumuueckux osnemeHtoB .M. Menzaeneesa.
@usnueckuit  cmbicn  [lepuoguueckoro 3axkona .M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX
UMU TPOCTBIX M CIOXKHBIX BEHIECTB B COOTBETCTBUU C TOJOKEHUEM
XuMH4eckoro anementa B Ilepuoguueckoit cucteme. MupoBo33peHUyecKoe u
HayyHoe 3HaueHue l[lepuonnueckoro 3akona [[.JMI. MenneneeBa. IIporno3sl
J.N. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

Pemenne  mpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUUYECKUX  3aJaHUl  Ha
XapaKkTepU3aLnio XUMHYECKHX AJIEMEHTOB «Merannuyeckue /
HEMETaJUIMYECKUE  CBOMCTBA,  AJEKTPOOTPULATEIIBHOCTh  XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM 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-BOCCTAHOBICHMS.
YPaBHeHI/IH okucienusa-socctanosiienus. Crenennr oxkuciieHust. OKUCIUTEID
u BoccraHoBuTenb. (CoOCTaBlI€HME W YpPAaBHUBAHME  OKUCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX ~ PEAKIMA  METOAOM  JJIEKTPOHHOro  OanaHca.
OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE peakuuu B IIPUPOLE,
MPON3BOJACTBCHHBIX NPOHCCCAX U KU3HCACATCIbHOCTH OPraHu3MOB.

IIpakTHYecKkHe 3aHATHA

1

KonnuectBeHHbIe OTHOLIEHHS B XUMHU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI
B XMMHUHM M pacueTbl M0 YpaBHEHMSM XHMHYECKUX peakuuid. Moib Kak
€IMHUIIA KOJIMYEeCTBAa BemllecTBAa. MousipHas Macca. 3aKOHBl COXPAaHEHUs
Macchl W 9HEpru. 3akoH ABoraapo. MoispHblii 00beM  Ta3oB.
OTtHocuTenbHAsT TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHUSM XUMHYECKHX
peaknuii ¢ UCIOIb30BaHUEM Macchl, 00beMa (HOpMalibHbIE YCIIOBHS) Ia30B,
KOJINYECTBA BELIECTBA.

OK 01

Tema 2.2. DnekrtpoauTudeckas

Conep:xanue yueOHOro MaTepuaJia

OK 01




IHUCCOLMAINS 1 HOHHBII OOMEH.

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

JlabopaTopHble 3aHATHS

1

JlaGopaTtopHnast pabota « THUITBI XUMHYECKUX PEAKIIHI.

HccnenoBanne TunoB (MO COCTaBy M KOJUYECTBY MCXOJHBIX U
00pa3yromuxcsi BEIECTB) U MPU3HAKOB XUMHUUYECKUX peakiuil. [IpoBenenue
peakiuii HOHHOTO 0OMeHa, OTpeeTICHUE CPEbl BOIHBIX PACTBOPOB. 3adaHus
HA COCTaBJICHHE HOHHBIX PEaKIUu.

Kontponbnas padora Nel. Ctpoenue BenecTBa 1 XUMHUECKUE PEAKITUH.

OK 04

Paznen 3. CTpoenne u CBOIiCTBA HEOPTraHNYECKNX BeNIeCTB.

16

Tema 3.1. Knaccudukanmus,
HOMEHKJIaTypa " CTpOCHHE
HEOPTraHMYECKUX BEIIECTB.

Conep:xaHnue yueOHOTro MaTepHaJia

1

[Ipenmer Heopranmuyeckol xumuHu. Kiaccupukamuss HEOPraHUYECKUX
BeniecTB. IIpocTeie M cnoxkHble BeniecTBa. OCHOBHBIE KJIACCHI CIOMKHBIX
BeulecTB  (OKCHMIbI, THUJIPOKCHUJbI, KHUCJIOTBHL, conu). B3aumocsssb
HEOPraHUYECKUX BELIECTB. ArperaTHble COCTOSIHUS BELIECCTBA.
Kpucrannnueckue u amop¢Hble BemecTBa. TUITBI KPUCTAIUIMUECKUX PELIETOK
(aToMHasi, MOJEKYJIspHas, MHOHHAasA, MeTauIn4yeckas). 3aBUCUMOCTh
(¢u3NYeCKUX CBOMCTB BelIeCTBA OT THUMNA KPUCTAJUIMUECKON pPEIIEeTKHU.
3aBUCHUMOCTb XMMUYECKON aKTUBHOCTHU BEILECTB OT BUJIA XUMUYECKON CBSI3U
Y TUIA KpUCTAININYEeCKON pemeTKu. [IpuunHbsl MHOrooOpasusi BeIecTs.

IlpakTHYecKHe 3aHATHA

OK 01
OK 02
[IK 4.1




Homenknarypa HeopraHMuecKHUX BEUIECTB: Ha3BaHUE BEIIECTBA UCXOs U3 UX
XUMUYECKON (POPMYIIbI MM COCTABICHHE XMMHYECKON (POPMYIIBI HCXOS U3
Ha3BaHUs BemecTBa mo MexayHapomHoit (MIOITAK) wim TpuBHambHOM
HOMEHKJIATYypE.

Pemennie npakTHuecKuWxX 3aJaHUl MO KiIacCHU(PHUKAIMM, HOMEHKIAType u
XUMUYECKUM (OpMyJIaM HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIACCOB
(yrapuselii ras, yriekuciblii ra3, aMMHak, ramieHas W3BECTb, HeraiieHas
U3BECTh, NUTHEBAsl COAA W JPYruX): Ha3blBaTh M COCTABIATH (HOPMYIIBI
XUMHUYECKHUX BEIIECTB, OMPEIEIIATh MPUHAJICKHOCTD K KJIAcCy.

HcTtounnkn XuMHuuYecKod HHGOpManuu (CpeACTB MacCOBOM WH(pOpMAINH,
cetb Uutepuer wu gapyrue). Ilouck wuHpOpManMM 1O HA3BAHUAM,
UICHTUPHUKATOPAM, CTPYKTYPHBIM (OPMYIIaM.

Tema 3.2.

CBOMCTBA
BELIECTB.

DU3UKO-XUMHYECKHE
HCOPTaHNYCCKUX

Coaep:xanue yue0HOro MaTepHaJia

Mertamner. O0ue pu3nyeckre 1 XUMUYEeCKHe CBOMCTBA MeTAIOB. CIiocoOBI
NOJy4YeHUs. 3HaueHHe METalIoOB W  HEMEeTaJuloB B  HIpUpPOJEe U
KUBHCACATCIILHOCTH 4YCJIOBEKA W OpPraHMU3MOB. KOppO?;I/I?[ METAJIJIOB: BHBI
KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HH.

Hewmeramnel. O0mue ¢u3ndeckne W XUMHYECKHE CBONCTBA HEMETAJLIOB.
Tunuunsle cBoiictBa HemetawoB IV— VII rpynn. Knaccudpukamus u
HOMEHKJIaTypa COeAMHEHMH HemeTauioB. KpyroBopoTsl OMOTe€HHBIX
JJIEMEHTOB B IIPUPOJIE.

XYUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB
(OKCI/II[OB, THUAPOKCUIAOB, KHUCIOT, cojieil wu I[p) 3aKOHOMepHOCTI/I B
W3MCHCHHHU CBOMCTB IMPOCTHIX BEHIECCTB, BOAOPOJHBIX COGI[I/IHCHI/If/'I, BBICIIHUX
OKCHUIOB U THAPOKCUIOB.

HpaKTuquKue 3aAHATHSA

1

CocraBieHHe ypaBHEHUN XHMUYECKUX PEAKUUN C y4acTUEM MPOCTBIX U
CJIOKHBIX HEOPraHMYECKUX BEUIECTB: METAUIOB M HEMETAIOB; OKCHJOB
METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX JIEMEHTOB; HEOPTaHUUECKUX KHUCIIOT,
OCHOBaHMH U aM(OTEpHBIX TUAPOKCUIOB, HEOPraHUYECKUX COJei,
XapaKTEPU3YIOLINX UX CBOMCTBA.

PemeHne npakTUKO-OPMEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUM  Ha
CBOWCTBa, COCTaB, MOJy4YeHHE U O€30IacHOE HCIOJIb30BAaHME BAXKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN JESITEIbHOCTH YEJIOBEKa.

OK 01
OK 02
[IK 4.1

Tema

3.3.

Wnentudukanus

JlaboparopHble 3aHATHUSI

OK 01




HCOPraHNYCCKUX BCILICCTB.

JlaGopaTtophnast pabora «neHTr(dUKaAII HEOPTaHUYECKUX BEIIECTBY.
Pemenne skcniepuMeHTAIBHBIX 33/1a4 110 XMMUYECKUM CBOMCTBaM METaUIOB
Y HEMETAJUIOB, 110 PACIIO3HABAHUIO U IOJYYCHHIO COCIMHEHUN METaJUIOB U
HEMETAJIJIOB.

WnenTudukanysi HEOpraHMYeCKUX BEIIECTB C UCIOJIb30BAHUEM MX (PU3HMKO-
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 CBOIiCTBA OPraHNYeCKNX BelleCTB.

24

Tema 4.1. Knaccuduxanus,
CTpOCHHE U HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB.

Conep:xanue yueOHOTro MaTepHaJia

1

[TosiBneHMe ¥ pa3sBUTHE OpPraHMYECKOM XuMuUM Kak Hayku. IIpenmer
OpraHNYeCKOM XUMHU. MecTO M 3Ha4eHHE OPraHM4EeCKOM XMMHHU B CHCTEME
€CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOCHUE KaK IOpPAJOK COCAVHEHUS aTOMOB B MOJIEKYJIE
COIVIACHO HX BaJIeHTHOCTU. OCHOBHBIE IOJOXKEHUS TEOPUU XUMHUYECKOIO
CTpOEHHS OpraHuyeckux coenquHeHuil A.M. bytnepoBa. YriepoaHsiii ckener
OpPraHMYECKON MOJIEKYNBl. 3aBUCUMOCTb CBOWCTB BEILECTB OT XMMHYECKOIO
CTpOEHHUsI MOJIeKyI1. MI3omepust U n30MepBL.

[Tonsitue o ¢pynkunonanpHO# rpymnmne. Pagukan. [Tpuniuns! knaccudukanum
OpraHWYECKUX COCAUHEHUN. MeXIyHapoaHas HOMEHKIIATypa W IPUHIUIIBI
HOMEHKJIaTypbl OpraHndeckux coeauHeHuil. [TonsTue 06 azoTcoaepkammx
COEIMHEHUSX, OMOJIOrMYeCKd AaKTHUBHBIX BellecTBax (yrieBojax, >XKHpax,
Oenkax M Jp.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO).

IIpakTHYecKkHe 3aHATHA

1

HomeHnknatypa  OpraHMY4eCKMX  COCOUHEHMH  OTAEIBHBIX  KJIAcCOB
(HachIlIEHHbIE, HEHACBILIEHHbIE U apOMAaTHYECKUE YIJIEBOJIOPO/bI, CIIUPTHI,
(beHomnbl, anbaeruibl, KEeTOHbI, KapOOHOBbIE KHCIOTHI U Ap.) CocTaBieHue
MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHHYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB, HCIOJIb3YsS MX Ha3BaHMS IO CHCTEMaTH4YeCKOW U
TPUBMAJIBHON HOMEHKJIAaType (STWJIEH, aleTUJIeH, TIJIMLIEpUuH, (EeHOI,
dbopmanbieTua, YKCYCHas KHCJIOTa, TIWNOWH). PacueTsl mpocTeitmiei
(bopMyIbl OpraHMYeCKO MOJIEKYJIbl, UCXOJsl 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 COCIUHEHHHA OTIEIbHBIX
KJIAaCCOB (0COOCGHHOCTH KJIAacCH(UKAIMU M HOMEHKIATyphl BHYTPH KIIacca;
TOMOJIOTHYECKHHA psAll U o0mias ¢opmysa; u3oMepus; pu3ndeckue CBOWCTBA,
XUMHYECKHUE CBOMCTBA; CIIOCOOBI MOTYICHUS):

- TpelnebHbIE YIIEBOAOPOAbl (JTKaHBl W IHMKJIOAJIKaHbI). ['OopeHne MeraHa
KaK OIWH HN3 OCHOBHBIX HCTOYHHKOB TCILJIa B HpOMBIH_IHeHHOCTI/I 158 6bITy.
CBoiicTBa TPHUPOAHBIX YIVICBOJOPOJOB, HAXOXIACHHE B TPHUPOAC H
MIPUMEHEHHUE aJIKAHOB;

- HempeaeldbHble (AIKEHBI, AJKUHBl W QJIKAJAWCHBI) U apOMaTHYECKHE
yrieBoopobl. ['opeHue ameTuieHa Kak UCTOUYHHUK BBICOKOTEMIIEPATYpPHOTO
TJIAMEHU ISl CBApPKU U PE3KH METAJLIOB.

2 | ®U3MKO-XMMHUYECKUE CBOWCTBA OPTraHUYECKUX COCIUHEHUH OTHCIBHBIX
KJIacCOB (0COOEHHOCTH KiacCH(PUKAIMU U HOMEHKIATyphl BHYTPH KIIacca;
TOMOJIOTHYECKUU psit U o0mast hopMyiia; n3oMepusi; GU3NICCKUE CBONCTBA,;
XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYESHHUS):

- KHCIIOPOJICOJICpKAIINE COSAMHCHHSI (CHUPTHI U (EHOJbI, KapOOHOBBIC
KHUCTIOTHI U 3UPHI, albJACTHABl U KETOHBIL, KUPBI, yrieBoabl). [IpakTuueckoe
NPUMECHCHHE  OTWICHIJIMKOJISA,  DHiepuHa,  ¢eHonma.  [IpumeHeHue
dbopManbaernaa, aneTanbAeruaa, YKCYCHOM KHCIOTBHl. Mpblna Kak Cconu
BBICIINX KapOOHOBBIX KHCIOT. Mololine cBOMCTBa MbLa.

3 | ®uU3UKO-XMMHUYECKHE CBOMCTBA OPTaHMYECKUX COEAMHEHHUU OTIENbHBIX
KJIacCOB (0COOCHHOCTHM KJIacCHU(PUKAalMM W HOMEHKJIATYphl BHYTPH KJacca,
TOMOJIOTHUYECKUH psil ¥ o0mas hopmyna; uzoMepus; GU3nIecKrue CBONCTBA,;
XUMUYECKHE CBOWCTBA; CTIOCOOBI MOTYUYEHU):

- a30TcoAepiKallhe COeIuHEHUs (aMUHBI W aMHUHOKHUCIOTBHI, OENKH).
BBICOKOMOJIEKYISIpHBIE  COCAMHCHHSI (CHHTETHYECKHE W OHOJIOTHYECKH-
aKTHUBHBIE). MoOHOMeEp, ToJIuMep, CTPYKTypHOe 3BeHo. [lommmepusarus
ITHJICHAa KaK OCHOBHOE HAIIPABIICHUE €TI0 MCIIOJIb30BAHMS.

I'eHeTnyeckas CBSI3b MEXAY KJIacCaMU OPTaHMYECKUX COSTMHEHHM.

IIpakTnyeckue 3aHATHS

OK 02
OK 04
IIK 4.1
K 5.1




CBoiiCTBa OPraHMYECKUX COCIMHEHHUH OTICIBHBIX KJIACCOB (TpUBHAIBHAS W
MEXIYHApOJHAs  HOMEHKJIATYpa, XHMHYECKHE CBOWCTBA,  CIOCOOBI
MOJIyueHUs): TpelesibHble (ajJKaHbl M LUKIOAJKAaHbI), HeIpeleabHbIe
(aJIKeHbI, ATTKUHBI U aJIKaJIUEHbI) U apOMAaTUYECKUE YIIIEBOJOPO/Ibl, CIIUPTHI U
beHomnpl, KapOOHOBBIE KUCIOTHI U 3QUPHI, aTbJACTUABI U KETOHBI, aMUHBI U
AMHWHOKUCJIIOTHI, BBICOKOMOJICKYJIAPHBIC COCAUHCHMUA. 3aI[aHI/I$I Ha
COCTaBJICHHE ypaBHEHUN XMMHMUYECKHUX PEAKIUI C yJacTHMeM OpraHu4ecKuX
BEII[ECTB HA OCHOBAHUU UX COCTABA U CTPOCHHSI.

CocraBineHue cxeMm peakuui (B TOM 4HUCIE 0 MPEUIOKEHHBIM LIENOYKaM
IIPEBpALICHU), XapaKTEPU3YIOIIUX XUMHYECKHE CBOWCTBA OpPraHMYECKHX
COEJMHEHUN OTIENBHBIX KJIACCOB, CIOCOOBI MX TOJY4YEHUS M Ha3BaHUE
OpPraHMYEeCKUX COCIMHEHHM 110 TPUBUAIBHOM WM  MEXIYHApOIHOU
CHUCTEMATUYECKON HOMEHKJIIATYpE.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/IaHUM 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 BEIIECTB, X
3HAQUeHHWEe W  OPUMEHEHUE B
ObBITOBOM M  NMPOU3BOACTBEHHOMN
JIeSITeIbHOCTH YelIOBEKA.

Co

Aep:KaHue Y4eOHOr0 MaTepuajia

buooprannueckue coenuHenus. [Ilpumenenne u Ouonoruyeckas poiib
yraeBooB. OKUCIIEHHUE YITIEBOIOB — HICTOYHHUK SHEPTMH KUBBIX OPraHU3MOB.
O6sacti npuMeHeHHs aMUHOKHUCIOT. [IpeBpaieHuss OenkoB MNUIIM B
opranuszMe. buonornueckue ¢yHkuuu OenkoB. buomormueckue QyHKIUU
*KUpoB. Ponb opraHmyeckol XMMHMM B pPELIEHUH MpoOJeM MUIIEBON
0€30MacHOCTH.

Ponp opranmyeckoil XMMHUM B peIIeHUH MpoOJIeM 3SHEPreTU4YecKoi
0e30macHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/JaHUU HOBBIX MaTepHaliOB, HOBBIX
HMCTOYHUKOB HSHEPruu (aJbTE€pPHATUBHBIE HCTOYHMKHU HHepruu). OnacHoCThb
BO3/JCICTBUS Ha JKHUBBIE OPraHMU3MBbl OPraHMYECKHX BELIECTB OTAEIBHBIX
KjaccoB  (YIJIeBOAOPOIbI,  CHUPTHI,  (DEHOJBI,  XJOPOpPraHUYECKUe
IIPOU3BOJHBIE, ANBAETUABI M [1p.), CMBICH TIOKa3aTeys MpeleibHO
JIOITYCTUMOW KOHIICHTPALIUH.

JlabopaTropHble 3aHATHUSI

OK 01
OK 02
OK 04
[IK 5.1




JlaGopatopnast pabora: «MnmeHTudukamus OpraHUYECKUX COCAUHEHUH
OT/ICJIbHBIX KJIACCOBY.

Unentudukanuss OpraHUYeCKUX COCIAMHEHUN OTIENbHBIX KJaccoB (Ha
npuMepe albJETHIOB, KpaxMaia, YKCYCHOM KHCJIOTBI, OCIKOB U T.I.) C
UCIIONIb30BaHUEM WX (U3MKO-XMMHYECKHX CBOWCTB M  XapaKTEPHBIX
KaueCTBEHHBIX peakuuil. Jlenarypamus Oenka mpu HarpeBaHuu. l[BeTHbIe
peakiuu 0enkoB. BO3HUKHOBEHHE aHAIUTUYECKOTO CUTHAJIA C TOYKU 3PEHUS
XUMUYECKUX TMPOLIECCOB TMPU MPOTEKAHWM KAYeCTBEHHOM  peakIiuw,
MO3BOJIIONIEH HACHTU(DUIIMPOBATD MTPEIJI0KEHHbIE OPraHUYECKHE BEIIeCTBa.

Konrponbnas padora Ne3. CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB. 2
Pa3znen 5. Kunernyeckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XUMHYECKHUX PeaKIHii. 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, KOHIEHTPAIMM  PEAarupyloUIMX  BEIIECTB, IK 5.1

TeMIIepaTypbl U IUIOAAN PEAKIIMOHHON NOBEepXHOCTHU. TerioBbie 3¢ (HeKThl

XUMHYECKHX peakiuii. DK30- U SHAOTEPMUYECKUE, PEAKIIHH.

OO6paruMocTh peakuuil. XMMHUYECKOE PAaBHOBECHE U €ro CMELICHHE IO

JeMCTBUEM PA3UYHBIX (PaKTOPOB (KOHIEHTPAIMS PEareHTOB WM MPOIYKTOB

peakuuu, AaBJICHHE, TeMIlepaTypa) Ui CO3/1aHUs ONTHMAJIbHBIX YCIOBHM

IIpoTeKaHus xuMuyeckux npoueccon. [Ipunnun 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  L1€1eCO00pa3HOro TMOBEACHUS B OBITY M TPYJOBOH

NEeSITETPHOCTH B LEJISIX COXPAHEHHS CBOETO 3/0POBBS W OKpYXKaroIIeH

IPUPOJHOM CpeJibl.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN HA MPUMEHEHHE NMPUHIIMIIA

Jle-IllaTtenbe i1 HAXOXKIACHUS HANPABJICHUS CMENICHHUS PaBHOBECHS

XMMHUYECKOH peakuud W aHanu3 (aKkTOpOB, BIUAIOMIMX Ha CMELICHHE

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




PactBopenne kak ¢Qusuko-xumudeckuid mporecc. PactBopbl.  CriocoObl
IIPUTOTOBJIEHUS pacTBOPOB. PacTtBopumocTs. MaccoBast 107151 pacCTBOPEHHOIO
BeniecTBa. CMBICI MMOKa3aTess MpeeibHO TOMYCTUMOM KOHIICHTPAIMU U €ro
HCII0JIb30BAaHUE B OLIEHKE SKOJIOIMYECKON 0€3011aCHOCTH.

[IpaBuiia 5KOJIOTHMYECKH 1I€IECO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JESTEIIbBHOCTH B ILEJIAX COXPAHEHUS CBOErO 3JI0pPOBbS U OKpYXKarolleu
MPUPOJHON Cpebl; OMACHOCTh BO3JCUCTBUS HA JKHUBBIE OPIraHU3MBI
OIPE/IECIICHHBIX BEIIECTB.

Pemennie mpakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 33JaHUN HA PaCTBOPHL,
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 3aqaHHOW (MaccoBoOM, %) KOHIUEHTpauuu (c
IMPAKTUKO-OPHUCHTUPOBAHHBIMU BOHpOC&MI/I) H OMpCAcCICHUC CPCIAbl BOAHBIX
pacTBOpOB.

Pemrenue 3a1a4 Ha MPUTOTOBJIEHUE 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 JEATENbHOCTH
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 (HayyHas U y4eOHO-
Hay4yHas JIUTepaTypa, CpelIcTBa MaccoBoi nHdopmaiuu, cetb MuTEpHET).

N

IlpakTHYecKHe 3aHATHA

1

[Torck 1 aHanM3 KEMCOB O MPUMEHEHNH XUMHUYECKUX BEIIECTB U TEXHOJIOTHIA
c yuyeroM Oyaymed mnpodeccHOHaNbHOW AESITENbHOCTH M0 TeMaM:
BOKHEHIINE CTPOUTEIbHBIE MaTepHaibl, KOHCTPYKUIHOHHBIE MaTEpHUaJbl,
KpacKH, CTEKJIO, KepaMuKa, MaTepHallbl JJIsl SJIEKTPOHUKH, HAaHOMAaTEpHaIbl,
TEKCTWJIbHBIE BOJIOKHA, ICTOYHUKHN HEPTHH, OPraHUYECKUE U MUHEPAIbHBIE
ynoOpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSI.

3amuTa: [IpencraBieHue pe3yiabTaToB pelIeHUS KeicoB B (opMe MHUHH-

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. BuoTexHoJIOTUs U TEHHAsd HHXKEHEPUS - TeXHoJIoruu X X1 Beka.

2. HaHOTEeXHOI0THs KaK IPUOPUTETHOE HAIIPABIICHHE PA3BUTHUS HAYKHU U MPOU3BOJICTBA
B Poccutickon denepanuu.

3. CoBpemeHHbIE METOIBI 00€33apaKUBAHUS BOJIBI.

4. Annotponusi METaJJIOB.

5. XKuzup u gesareapHocts /.M. Menaeneena.

6. «Ilepnonnyeckomy 3akoHy OyyIiee HE TPO3UT Pa3pyLICHUEM. ..»

7. Cunres 114-ro anemenTa - TpuyM@p poCCHICKUX (PU3UKOB-SIAECPIIUKOB.

8. M3otomsl Bogopoa.

9. Ucnonb3oBaHue paiMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISAX.

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

11. [Ina3ma - 4eTBEpTOE COCTOSHUE BELIECTBA.

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

13. OxpaHa okpy’Karolen cpeapl OT XUMHYECKOI0 3arps3HeHus. KoimuecTBeHHbIE
XapaKTEPUCTHKY 3arPsI3HEHUSI OKPYKAOLIEH CpeJIbl.

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

15. 3ammTa 030HOBOTO PKpaHa OT XUMHYECKOTO 3arpsA3HEHHUS.

16. TI'pybGoaucnepcHble CHUCTEMbI, HUX KilacCU(PUKaMs U UCIOJb30BaHUE B
PO ECCUOHAIBHOM JAESITENbHOCTH.

17. KocmeTnueckue remnu.

18. [IpumeHeHne CyCIIEeH3UI U SMYJILCUN B CTPOUTEIILCTBE.

19. Munepaiibl 1 ropHbIE TOPOABI KAK OCHOBA JIUTOC(HEPHI.

20. PacTBOpBI BOKPYT Hac. THIIBI paCTBOPOB.

21. Bojia kak peareHt u cpejia Juisi XMMUYECKOTro Ipoliecca.

22. XKuzHb u aesrenbHocTh C. AppeHuyca.

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

24. YcTpaHeHHe )KECTKOCTH BOJIbI HA POMBIIIJIEHHBIX TPEANPUATHSX.

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

26. Ucnionb3oBaHME MUHEPAIBbHBIX KUCIOT HA MPEANPUATUIX PAZTUYHOTO PO UIIS.
27. OKCHJIBI ¥ COJIM KaK CTPOUTEIIbHBIE MATEPUAJIBI.

28. Uctopus rurca.

29. IloBapeHHas COJIb KaK XUMAYECKOE ChIPBE.

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

32. BupTyailbHOE€ MOJEIMPOBAHNE XMMHUECKUX ITPOLIECCOB.

33. DNeKTpoJin3 PACTBOPOB IEKTPOJIUTOB.

34. DneKTposin3 pacIiiaBOB dJIEKTPOJIUTOB.

35. IlpakTtuyeckoe HpUMEHEHHUE DdJEKTpoin3a: padUHUPOBAHUE, TaIbBAHOILUIACTHKA,
raJIbBaHOCTETUSl.

36. Uctopus nonaydeHus: ¥ Npou3BOJICTBA AITFOMUHMUSL.

37. DNeKTpOIUTUUECKOE MOTyueHre U padhUHUPOBAHUE ME/IH.

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



39. Ponp MeTa/IOB B MCTOPUU YEJIOBEUECKON LMBHWIM3ALUU. VICTOpHS OT€YECTBEHHON
yepHoi MeTauryprud. COBpeMEHHOE METAUTypruyecKoe IPOU3BOICTBO.

40. HMcropuss OTEUYECTBEHHOW LBETHOW METAJUIypruu. Posib METajuioB M CIUIABOB B
HAy4HO- TEXHUYECKOM IIporpecce.

41. Koppo3usi METAJUIOB U CIOCOOBI 3aIIUTHI OT KOPPO3HUH.

42. IneptHble UK 01aropoaHbIE rasbl.

43. Poxxnaronye coiau — TrajloreHsl.

44. Victopus MIBEACKON CIIUYKH.

45. Uctopusi BOSHUKHOBEHHSI M PA3BUTHSI OPraHUYECKON XUMUMU.

46. Xuznb u nearenpHocth A.M. Bytneposa.

47. Butanusm H ero Kpax.

48. Posib OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTHUH MUPOBOW OpPraHUYeCKOn
XUMUH.

49. CoBpeMEeHHBIE NPEJICTABIICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUS.

50. DKOJIOrMYeCKUEe acCleKThl UCIIOJIb30BAHUS YIIEBOAOPOIHOTO CHIPHS.

51. DkoHOMHYECKHE ACIEKTHI MEXKIYHAPOJHOTO COTPYAHUYECTBA IO MCIIOJIB30BAHUIO
YTIEBOAOPOIHOTO CHIPHSL.

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

53. Xumus yriaeBoAOpPOIHOTO ChIpbsl U MOsi Oy Ty1ast mpodeccus.

54. YrneBonopoaHOE TOIUIMBO, €TO BUAbI M Ha3HAYCHHUE.

55. CuHTeTnYeCKrEe KaydyyKu: UCTOPUSI, MHOTOOOpa3ue U NePCIEKTUBBI.

56. Pe3nHOTEXHUYECKOE MMPOU3BOJICTBO U €TO POJIb B HAYYHO-TEXHUUYECKOM IIPOrpeCCe.
57. CBapOo4YHOE MPOU3BOJICTBO U POJIb XUMHUHU YIIIEBOJIOPOAOB B HEM.

58. Hedtp u ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXKIYHApOJIHOTO
COTPYIHHYECTBA.



4. YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCIIUITJIMHBI
4.1. MatepuaJbHO-TEXHUYECKOE o0ecnevyeHne y4eOHoi JUCHUIJINHbBI
Peanuzanus nporpaMMbl JUCIUIUTMHBI TPEOyEeT HAIMUKS Y4€OHBIX KAOMHETOB:
1) KaOuner XxumMuu
KommiekT medesn 1J1st yueOHOT0 mpoiuecca.
MyabTHMeaHiTHOE 000py/A0OBaHME: NEPCOHANBHBIA KOoMIbloTep - lmT. (mporeccop
IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).
CpencrBa o0y4eHMsi: KOMIUIEKT pa3IaTOYHOTO MaTepuasia, TAOJHIBl W IUIAKATHI 10
XUMUHU, CTeH]I Tabnua MeHeneeBa; HaOOp Mpe3eHTALMI 10 pa3iesiaM XUMHUH.

2) YueOHast mabopaTopust
KoMmmuiekT medenu aJis1 yueOHOro mpouecca.
MyJabTHMeauiiHOe 000pyI0BaHMe: TMPOEKTOp MyiabTUMeauiiHbld Sanyo PLC- XD
2600, nepenocuoi HoyTOYK Easynote TE 11 HC.
CpencrBa oOy4eHusi: BBITSDKHOM mkad, mkad I8 XUM. TOCYAbI, CTOJbI
7a00paTOpHbIE C MOJIKAMM JUIsl XUM. PEaKTUBOB, CTOJBI C JJAOOPATOPHBIMU MOJIKAMH,
mKad Ui XMM. PEAaKTUBOB, BBINIPSAMUTENb dJekTpuyeckoro Toka B-OIIE/,
AIIEKTPUYECKUE IUIUTKU, OaHsd BOJASHAs, XUMHUYECKas IOCYyJa, PEaKkTUBbI, MelIallKa
MarHuTHasl.

3) YueOHo-ucclie0BaTeNbCKas JTaA00PaTOpUs — U3MEPHUTEIbHAS

KomiuiekT Mme0esin aJ1s y4eOHOro nmpoiiecca.
CpencrBa o0yueHusi: Bechl dyekTpoHHBIe aHamuTudeckue AF - R 220 CE VIBRA,
Ja00paTOpPHBI OUOPEAKTOPHBIN KOMIUIEKC IS YCKOPEHHOTO0 KOMIIOCTUPOBAHUS U
nepepaboTKy; jaMIia C MoJbIM KaToaoM Ha AQG; iamna ¢ mojsiM KaToaoM Ha AL; nedb
mydensHas MUMII-17Y3; npubop pH 150 M; mpudop pH 150M; pH-metrp/nonomep
NI1JI-113; cTonsl 1abopaTOpHBIE, CTOIBI XUMUYECKHE.
IlepeyeHb JUIEH3MOHHOTO MPOTPAMMHOI0 00ecCeYeHusI:
-Microsoft Access (munen3ust NeIM123460);
~Muicrosoft Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711);
-Muicrosoft Project Professional (sumensus NeIM123460);
~Microsoft Visio Professional (mumensus NelM123460);
-Microsoft Visual Studio Enterprise (umensus NelM123460);
~Microsoft Windows Enterprise (munensus NeIM123460);
-Arent Dr.Web (munensus Ne QS34-HC7C-SD53-K5L2);
-CnpaBouHas npaBoBas cucteMa «Koncynbrant Ilmtoc» (kontpakt Ne2025 CB 2 ot
04.12.2024r);
-Kommiiekr TAPAHT-Mactep (JIunensus Nel2-40272-000898);
-Kommekr I1O nus pemieHuss OCHOBHBIX TOJIb30BaTelbckux 3amad  (CB0OOOIHO

pactipoctpansiemoe [10).



4.2. UndopmannoHHoe odecnevyeHne y4eOHoi JUCHUIINHbBI

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  oOpameHus:
27.05.2024). — Pexum jgocTyma: Ui aBTOPH3.
M0JIb30BATEIIEH.

AIIEKTPOHHBIN pecypc

I'a6puensin, O.C. Xumus: 11-i1 xnacc: 0a30Bblil YPOBEHb:
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.Janbook.com/book/408668  (mata
oOpamenusi: 27.05.2024). — Pexxum goctyma: Ijsi aBTOPU3.
M0JIb30BATEIIEH.

AIIEKTPOHHBIN pecypc

JOIOJIHUTEJIbHAS JIMTEPATYPA

Yyebuuku, yueOHbIe OCOOMS

Xumus: 10-if kiaace: yriayOn€HHBIM ypOBEeHb: y4eOHHK /
B.B. Epemun, H.E. Ky3pmenko, B.W. Tepenun [u np.]; nox
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: 1is aBTOpHU3.
10JIb30BATEIEH.

AJIEKTPOHHBINA pecypc

Xumusi: 11 knacc: 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  (mata  oOparieHus:
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
OCYIIECTBIISIETCSl TpernoaBareieM B (opMe TEeKYIIero KOHTPOJIS YCIEBAeMOCTH H
POMEKYTOUYHON aTTECTAIUH.

[IpomexxyTouHasi arrecTanusi UMEET IENbI0 OMPEACIUTh CTENEeHb JTOCTUXKCHHUS
3alJIaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHUS IO AUCHMIUIMHE 3a TMEPUOJ OOydeHUs.
dopma MpoMEKyTOUHOM aTTecTaluu - TudepeHIIMPOBAHHBIN 3a4eT.

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

@OopMBI TEKYLIETO KOHTPOJS YCHEBAEMOCTH: mecmuposanue, YCmublil Onpoc, O0KLao,
8bINOJHEHUE U 3AUWUMA 00VUAIOUWUMUC UHOUBUOYATbHBIX 3A0AHULL, NPOEKMO8, UCCAe)08AHUIL U OP.

Ne HanmenoBanue Temsl PesynbTarel 00y4eHus mo @OpMBI KOHTPOJIA
(paznmena) UCUUAIUINHE
1. |Pasmen 1. OcHOBBI cTpoeHUs OK 01 TectupoBanue
BEIIIECTBA. OK 02 VYcrHblii onpoc
2. | Pazgen 2. Xumuueckue peakiuu. OK 01 Tectuposanue
OK 04 VYcrHbIl onpoc
KonTponbnas pabora
3. | Pazgen 3. Ctpoenme u cBoiicTBa OK 01 Tectuposanue
HEOPraHWYECKHUX BEIIECTB. OK 02 YeTHBII onpoc
OK 04 KonTtponbHas padora
K 4.1
4, Paznen 4. CtpoeHue u CBOMCTBa OK 01 Tectuposanue
OpPraHUYECKHUX BELIECTB. OK 02 YeTHBII onpoc
OK 04 KonTtponbHas pabora
K 4.1
IIK 5.1
5. | Pazgen 5. Kunerumueckue u OK 01 TectupoBanue
TEPMOAUHAMUYECKHUE OK 02 YcerHbIi onpoc
3aKOHOMEPHOCTH MIPOTEKAHUS [IK 4.1
XUMUYECKUX PEAKLUN. IIK 5.1
6. | Pazgen 6. PacTBOpHI. OK 01 TectupoBanue
OK 02 YcerHblit onpoc
OK 07
[IK 4.1
IIK 5.1
7. Pazmen 7. Xummss B OBITY U OK 01 TectupoBanue
MPOU3BOACTBEHHON  JESATEILHOCTH OK 02 VYcrHbIil onpoc
YyesoBeKa. OK 04
OK 07
[IK 4.1
IIK 5.1




PesynbraThl cpaun audepeHuupoBaHHOTO 3a4eTa OIEHUBAIOTCS M0 IIKalle
«OTIIMYHO», «XOPOULIO», «YJIOBJIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIHHO.

OneHka «3a4TE€HO» BBICTABJISETCS OOydYaloIIeMycs, KOTOpPbIA HMMeEeT 3HaHUs
OCHOBHOTO MaTe€pHala, MNpPOSBISET YMEHHE JOTMYHO €ro H3jaraTb, XOTS MOXKET
JNOMYCKaTb HETOYHOCTH B M3JIOKEHUH MATEpHAIa, HEIOCTATOYHO MPABHUIIbHBIC
(GOpMYIUPOBKHU; YMEET B IIEJIOM NPUMEHSTH IMOJTYYEHHBIC 3HAHUS TPHU BBHINOJIHEHUU
TUTIOBBIX TPAKTHYECKUX pabOT, XOTS MOXKET HWCIBITHIBATh 3aTPYJAHCHHUS TIPH HX
BBINOJIHEHUH.

OreHKa «OTIUYHO» BBICTABIISACTCS O0YYAIOIIEMYCS, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI NPOTPAMMHBIA MaTepUall, MPOSABISECT 3HAHUE OCHOBHOM W JIOMOJHUTEIBHOU
JIATEPATYPBI, TPAMOTHO, JIOTUYECKH CTPOWHO M apryMEHTHUPOBAHO HM3JIATA€T MATEpHUal,
JaeT MCYEPIBIBAIOIINE OTBETHl HA MOCTABICHHBIE BONPOCHl. B oTBere TECHO
YBS3bIBACTCS TEOPHUSl C NPAKTUKON, MPU STOM OOydarouuics HE 3aTpyAHSETCS C
OTBETOM IMpPU BUIOU3MEHEHUU 3a/laHMsi, CBOOOJHO CIPABIISIETCS C MPAKTHUYECKUMU
3aJJaHUSIMU.

OneHka  «XOpOIIO»  BBICTABISIETCS  OOyYarolmeMycsi, TBEpPAO  3HAIOIIEMY
[IPOrPaMMHBIM MaTE€pUall, KOTOPBIM H3JaraeT €ro IrpaMOTHO W MO CYILIECTBY, HE
JOIIYCKAeT CYLIECTBEHHBIX HETOYHOCTEM B OTBETE HAa BOIPOC, MPABUIIBHO NPUMEHSIET
TEOPETUYECKUE IIOJOXKEHUST MPU PELICHUH NPAKTUYECKUX BOIIPOCOB U 3a7ay, He
WCTIBITHIBAET 3aTPYAHECHUIN C OTBETAMU Ha BOIPOCHL.

OneHka «yJIOBJIETBOPUTEIIBHO» BBICTABISACTCS OOyYaroleMycs, KOTOPBI HMeeT
3HaHUSA TOJIBKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTajeH, JOIMyCKAeT
HETOYHOCTH, HEJIOCTAaTOYHO MPaBUJIbHBIE (POPMYJIHUPOBKHU, HCHBITHIBAET 3aTPYIHEHUS
P BBITIOJTHEHUHU MPAKTUYECKUX PadOoT.

OneHKa «HEYAOBJICTBOPUTEILHO» BBICTABISETCS OOy4YarolmeMycs, KOTOpPbIA He
3HAET 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO Marepuana, JOMYCKAeT CYIIECTBEHHbBIC
OIMUOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHCHUSMU BBIMOJIHSIET MPAKTUYECKUE
paboTHI.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomosHeHus: ¥ U3MEHeHus K paboueil nmporpamme Ha 2024-2025 yueOHBIN roj 10
mucuuiuindae BJ1.09 Xwmus: B paszen YciaoBus peanu3any y4eOHOW AUCIUIUIHHBI
(myrktT MHpOpMammonHoe obecrieueHre yueOHOW JUCIUILTUHBI) BHECCHBI H3MCHEHHS B
CIMCOK OCHOBHOM U JIONOJIHUTEIBHOU JIUTEPATYPBIL.

JlomosiHEeHUsl U U3MEHEHUs B paboueil mporpamme o0cykaeHsl Ha 3aceqanuu TILK
€CTECTBEHHOHAYYHbBIX JINCHUILINH.

«30» aBrycta 2024 r. (mpotokoa Ne 1)

IMpencenarens [TIK QJ/// /Cvmupnosa JI.H./



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlomosHeHus: ¥ U3MEHEHus K paboueil mporpamme Ha 2025-2026 yueOHBIN roja 1o
mucuuiuinae BJ1.09 Xwumus: B paszen YciaoBUS peanu3alud y4eOHOM AMCLUILUIMHBI
(myrktT MHpOpMammonHoe obecrieueHre yueOHOW JUCIUILTUHBI) BHECCHBI H3MCHEHHS B
CIMCOK OCHOBHOM U JIONOJIHUTEIBHOU JIUTEPATYPBIL.

JlomosiHEeHUsl U U3MEHEHUs B paboueil mporpamme o0cykaeHsl Ha 3aceqanuu TILK
€CTECTBEHHOHAYYHbBIX JINCHUILINH.

«30» aBrycta 2025 r. (mpotokoa Ne 1)

IMpencenarens [TIK QJ/// /Cvmupnosa JI.H./



