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PACCMOTPEHA 11 OAOGPEHA

[IpeaMeTHO-UMKIOBOM KOMUCCHUEN

[TpoTokon Ne 7

«04» ampens 2024 r.

[Tpencenarens ITIK ﬂ?’/ /J1.H. CmupHoBa/

PaGouass mporpamma yueOHOW aucrurumabl bJ1.09 Xwumwus paspaborana Ha
OCHOBE MPUMEPHON pabodeil mporpaMMbl 0O0IE00pa30BATEILHON  IUCIMILIAHBI
«Xumus» (0a30BBI ypOBEHb, BapuaHT 1) miisi mpodecCHoHaNbHBIX 00pa30BaTEeIbHBIX
opranu3zanuii, pekomengoBanHo @I'BOY JIIIO HPIIO (mporokon Nel3 or
29.09.2022r.), yrBepxkaeHHON Ha 3aceqanuu CoBeTa MO OIEHKE KadecTBa MPUMEPHBIX
pabouux mporpamMm 00I11e00pa30BaTEIBLHOTO U COLUAIBLHO-TYMAaHUTAPHOTO IHKIIOB
cpeanero npodeccuonanbHoro obpaszoBanust (mpotokona Ne 14, or 30.11.2022r.) nns
cnermanbHoct  11.02.18  Cucrembl  paaviocBsizu,  MOOWJIBHOM  CBS3M U
TeJIepauOBEIaHusI.

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

PenienszenT (BHYyTpEeHHU)

MuxaitnoBa C.B., npenopaBaTensb BbICIHICH KBaTH(PUKAIMOHHON KaTETOPHH,
crapmmi metoauct Briciero komnemka HI'TY «llonmurexHux.
PernieH3eHT (BHEITHUN)

JlapuonoBa WM.A., mpenonaBaTenb BbICIIEH KBaJU(UKALMOHHOM KaTeropuu
I'bOY CIIO PM3 «ToproBo-TeXHOJOTHUECKUN KOJIEIAK.

©Cmupnosa JLH., 2024
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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
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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
TenepaaruoBeIaHus, 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. MecTO0 AUCHMILVIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKH CHENHAJINCTOB
CpeaHero 3BeHa

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

2.2. lleab U MUIaHUpYeMble Pe3yJbTATHI 0CBOEHHUA TUCHUILINHBI:

ConepxaHne TpOrpaMMbl  OOIICOOPA30BATEIBLHON  AUCIUIUIMHBI  « XHAMHUS
HAIpaBJICHO Ha JOCTIDKEHHWE pe3yJbTaTOB €€ M3yYeHUs B COOTBETCTBUHU C
tpedoBanusiMu OI'OC COO c¢ yuerom mnpodeccruoHanbHoi 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 Bri6bupars 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 HANpPaBICHHOCTH, | 3JIEKTPOOTPULIATENLHOCTbD, CTENEHb

CITOCOOHOCTH HHULIUUPOBATD, [ OKUCIICHUA, XUMHUYCCKAA CBsA3b, MOJIb,
[IJIAHUPOBATHh U CAMOCTOSATCIIBHO | MOJISIpHAsA Macca, MOJ'IS[pHBIfI 06”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 | (YTJIEBOJBI, XKUPBI, OENKH), MOHOMED,

NeHCTBUAMU: MTOJINMED, CTPYKTYpHOE 3BEHO,
a) 0a3oBble  JIOTHYECKHeE | BICOKOMOJIEKYJISIDHBIE  COEIUHEHUS,
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

! JucnumnrHapHsle (IpeIMeTHBIC) PE3YJIbTaThl YKa3bIBAIOTCS B COOTBETCTBHHU € MX MOJHBIM nepeuneM Bo ®I'OC COO (B
nocneaHen pepakuuu ot 12.08.2022.



JIeATEIbHOCTH, 3a/1aBaTh
napamMeTpbl 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
YKU3HEHHBIX IPO0IIEM;

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 3HAHMS 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 IIPAKTUKE

(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;

- yMEThb BBISBIATH  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 IPYrux
€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, IVIMIWH, 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 BEIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU
M 3alHUCSIMU YPaBHEHUU XUMHUYECKUX
peaKkumii;

CTpOEHUS
AM.
TEOpHsI
JIMCCOLNAIINH,
3aKOH J..
3aKOH  COXpaHEHUs
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 CBOWCTBA; 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 XUMHUU B TIO3HAHUU 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 NpPOBOAWUTH PAacCUeTHl II0
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 IS TPUHSTHS
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 o0JacTn EHHOCTH
HAYYHOI'0 MO3HAHUS:

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

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YHUTATEILCKOMU
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 COOTBETCTBYIOLINX

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;
- HCIIONB30BaThb  CPEJCTBA
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/ie

- 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 H 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 YHUBEPCATbHBIMU
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
COOTBETCTBUHU C TPaBWIIAMH 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 KYJBTYpHI,
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 JINYHOCTH, €€
(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 COXPAaHCHUSA




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
IIOKa3aTelleH, XapaKTEepPU3YIOINX
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
JIeSTCIIbHOCTH;

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

- CYUIHOCTH, 3HAUECHUS U HaIpaBiIeHUS
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 oOyuyaromumxcsi onpexensercs B coorBercTBuu ¢ TpeboBanusimu GI'OC CIIO B
npezaenax oobemMa yueOHOW JTUCLUILIMHBI B KOJMYECTBE YacOB, HEOOXOAMMOM JUIsl BBIIIOJIHEHUS 00YYaIOIIMMUCS 3a1aHUH
CaMOCTOSTENIbHOM paboThl, NPEIYCMOTPEHHBIX TEMAaTW4YEeCKUM IUIAHOM M COAEP)KaHWEM Y4eOHOW IUCLUIUTHHEIL
(MEXIUCIUILTUHAPHOTO Kypca).




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

Copaepxxanue yueOHOro MaTepuasa, JjaboparopHblie padoThl M NPAKTHYECKHE O6bem dopmupyemMble
HaumeHoBaHue pa3jiesioB U TeM
3aHATHS, CAMOCTOATEIbHASA padoTa 00y4aIuXCs 4acoB KOMIIeTEHIIUH
1 2 3 4
Pa3nen 1. OcHOBBI CTPOEHHS BelECTBA. 6 OK 01
Tema 1.1.  Crpoenne  aromoB | Coaep:kaHue y4eOHOr0 MaTepuajia 2
XUMHYECKHMX dJieMeHTOB W npupona | 1 | CoBpemenHass Mojenb cTpoeHuss aroMa. CHUMBOJIMYECKUH  S3bIK  XHMUHU.
XUMHUYECKON CBSI3U. XUMUYECKUH DIEeMEHT. ONEeKTpoHHas KoHdurypanus artoma. Kmaccudukarms
XUMHYECKHX  3JeMEHTOB (s-, P-, d-amemeHThl). BajeHTHBIC — 3JIEKTPOHBI.
BaneHTHOCTS. DneKTpoHHas npupozaa XUMHYECKOU CBSI3U.

DNEKTPOOTPUIIATEILHOCTh. BHIIBI XMMUYECKON CBs3W (KOBAJIGHTHAs, HWOHHAas,
MeTaJUIMYecKasi, BOJIOPOJIHAS) U CITIOCOOBI €€ 00pa30BaHuUs.

IlpakTHYeckne 3aHATHSA 2
1 | Pemienue 3amaHuii Ha UCIOJB30BAHHE XHMHYECKOM CHUMBOJHMKA M Ha3BaHUU
COCIMHEHUN 10 HOMEHKJIAType MEXIYHapOJHOTO COK03a TEOPETUYECKOW H
MPUKIATHON XMMUM U TPUBUAIBHBIX Ha3BaHUU ISl COCTABIICHUS] XUMHUYECKHUX
dbopMyn ABYXaTOMHBIX COEIWHEHUN (OKCHIIOB, CyIb()HUIOB, TUAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX COSTUHEHUN OTAEIbHBIX KIIaCCOB.

[IpakTuueckue 3aJaHUsl HA YCTAHOBIIEHHE CBSI3U MEXKAY CTPOCHUEM AaTOMOB
XUMHUYECKUX JJIEMEHTOB W TEPUOJUYECKUM H3MEHEHHEM CBOMCTB XHUMHYECKUX
AJIEMEHTOB M UX COEAMHEHUH B COOTBETCTBMM C mosioxkeHueM llepuoandeckoit
CHCTEMBI.

Tema 1.2. llepuommnueckuii 3akoH u | [IpakTHYecKHe 3aHATHS 2 OK 01




tabmuma /.M. Menaeneena.

1 | [lepuonuueckas cuctema xumudeckux snemeHToB J[.M. Menneneera. dusnueckuit
cmblca Ilepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
B COOTBETCTBUM C IIOJIO)KEHMEM XUMHUYECKOro »sjieMeHTa B Ilepmoanueckoit
cucreme. MupoBo33peHyeckoe u HayyHoe 3HaueHue [leproanueckoro 3akona ..
MenneneeBa. Ilporno3sr JI.MI. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKHUX
AJIEMEHTOB.

Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aIaHUI Ha
XapaKTepU3alHI0 XUMUYECKUX 3JEMEHTOB «MeTraunueckue / HeMeTalInYecKue
CBOMCTBA, AJIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX
AIIEKTPOHHBIM CTPOCHHEM U IMOJIOKEHHEM B MEPUOJUYECKON CUCTEME XUMHUYECKHX
anemenToB JI.M1. MenaeneeBay.

OK 02

Pa3nen 2. XumMuyeckue peakium.

10

Tema 2.1. Tumnsl  XUMHUYECKUX
PEAKIINH.

Coaep:xanue yueOHOTro MaTepHaJia

1 | Knaccudukauus M TUIBI XUMHUYECKHUX pEAKUUH C ydyacTMEM HEOPraHMYECKHX
BeulectB. CocTaBieHUE  ypaBHEHUM  pPEAKIMM  COEQUHEHMsS, Ppa3IOkKEHUS,
3aMelleHusi, oOMeHa, B T.4. PEAaKUMH TOpEHHUs, OKUCIECHUSA-BOCCTAHOBJICHUS.
YPaBHeHI/IH oKuclieHHus1-BoccTaHoBiaeHus. Crenenp okucieHus. OKUCIUTEIb H
BOCCTaHOBUTENb. COCTABIEHUE U YPAaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METONOM DIIEKTPOHHOro OaynaHca. OKHUCIUTENbHO-BOCCTAaHOBUTEIIBHBIE
peakuuy B IPUPOAE, IPOU3BOACTBEHHBIX IIPOLIECCAX U IKUZHEIEATECIBHOCTH
OpPraHU3MOB.

IIpakTHYeckHe 3aHATHA

1 | KonmnyecTBeHHbIE OTHOIIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B
XUMUU U pacyeThl MO YPAaBHEHHUAM XUMHUYECKHUX peakuuil. Moip Kak eIuHHIA
KoJIndecTBa BeniecTBa. MosipHas Macca. 3aKOHBI COXPaHEHMsI MacChl U YHEPIHH.
3akoH ABoragpo. MomsipHblif 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
PacyeTsl 0 ypaBHEHUSM XUMUYECKUX PEAKIMI C UCIOIB30BaHUEM MacChl, 00bemMa
(HOpMaJIbHBIE YCJIOBHUSI) ra30B, KOJIWYECTBA BEIIECTBA.

OK 01

Tema 2.2. DIIEKTPOIUTHYECKAS
JIMCCOIIMALIUS M HOHHBIH OOMEH.

Coaep:xanue yueOHOTro MaTepuaJia

1 | Teopus anexkTporuTHUYECKON nAucconranuy. MIoHbl. DAEKTPOIUTHI, HEAIEKTPOIUTHI.
Peakiun wmonHoro oOmena. CocraBieHHE peaklMii HOHHOIO OOMEHa IyTeM
COCTAaBJIEHUS WX TIOJHBIX M COKpAIIEHHBIX MOHHBIX YypaBHeHHH. KucnorHo-
OCHOBHBIE peaKluu. 3ajaHksl Ha COCTABJIEHUE NOHHBIX PEAKIIUMH.

JlabopaTopHble 3aHATHSA

OK 01
OK 04




JlaGopaTtopHnast pabota «TUTIBI XUMHYECKUX PEAKIIHI.

HccnenoBanune THIOB (IO COCTaBY M KOJMYECTBY HMCXOJHBIX U OOpa3yrOIINXCS
BEIICCTB) W MPHU3HAKOB XMMHUYECKHX peakiuii. [IpoBeneHre peakiuii HOHHOTO
oOMeHa, orpeieieHue cpeibl BOAHBIX PACTBOPOB. 3aaHusl HA COCTABICHUE HOHHBIX

peaKIui.

KonTponpHas pabora Nel. CTpoeHue BemecTBa 1 XUMUIECKHIE PEAKITUH.

Pa3znea 3. CtpoeHue U CBOIiCTBA HEOPTraHM4YECKUX BelIECTB.
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Tema 3.1. Knaccudukanus,
HOMEHKJIaTypa " CTpOEHHE
HEOPraHMYECKUX BEIIECTB.

Coaep:xanue yueOHOTo MaTepHaJia

1

[Ipenmer Heopranmueckoil xumuu. Kiaccudukainus HeOpraHMYECKHX BEIIECTB.
[Ipoctbie U ciioxkHbIe BemecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCHIBI,
THJIPOKCHUIBI, KHUCIOTBI, COJH). B3auMOCBA3b HEOPraHWYEeCKHMX  BEIIECTB.
ArperaTHple COCTOSIHUSI BemiecTBa. Kpucrammyeckne u aMopgHBIE BeIIECTBA.
Tunel  KpUCTAIMYECKHX  pElIeTOK  (aToMHas, MOJEKyJspHas, HOHHas,
METAJIIMYeCcKas). 3aBUCUMOCTh (DM3MYECKMX CBOWCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKON pElIeTKU. 3aBUCUMOCTh XMMHUYECKOW AaKTHMBHOCTH BELIECTB OT
BHJIa XUMHYECKOW CBSI3M M TUNA KPUCTAUIMYECKOW pemeTku. [IpuumHbl
MHOT000pa3usl BEIIECTB.

IIp

AKTHYCCKHC 3aHATHSA

Homenknartypa HeopraHMYeCKMX BEIECTB: Ha3BaHME BEIIECTBA MCXOIl W3 HX
XMUMUYECKOH (OpPMyNbl WJIH COCTaBIEHHUE XUMHUYECKOW (OpMynbsl HCXOAs Wu3
Ha3BaHMsl BemiectBa 1o MexayHaponHodt (MIOITAK) wnm  TpuBHanmbHOM
HOMEHKJIATYpE.

Pemenne mnpakThueckux 3aJaHuil 1O  KiIaccu(UKalMM, HOMEHKJIAType H
XMUMUYECKUM (popMysiaM HEOpraHMYECKHX BEIIECTB PAa3IUYHBIX KJIacCOB (yrapHbIi
ra3, yriekucibli ra3, aMMHUak, raiieHas W3BECTb, HEralleHasi U3BECTb, IUThEBast
coja W Jpyrux): Ha3blBaThb M COCTaBIATH (POPMYJBl XHMHUYECKHX BEILECTB,
OIPEAEIIATh MPUHAJIEKHOCTD K KJIACCy.

HcTouynuku xumuueckod uHPopManuu (CpeicTB MaccoBOW HH(OpManuu, CeTb
Wntepner u apyrue). [lowck mHpopManuu 1o Ha3BaHUSAM, HAECHTH(QHUKATOpaMm,

CTPYKTYPHBIM (popmyram.

OK 01
OK 02
1K 4.1

Tema 3.2. duznko-xumMuueckKue
CBOMCTBA HEOPTaHUUYECKUX BEIIECTB.

Conep:xanue yueOHOIro MaTepuaJia

1

Mertannel. Ob6ume Qu3nueckue M XUMHUYECKHE CBOiicTBa MeTayuioB. CrocoObl
MoJIyuyeHusl. 3Hau€HUEe METAJIJIOB M HEMETAJUIOB B MPUPOJIE U KUZHEICSATEIbHOCTH
YeJoBeKa U opraHu3MoB. Koppo3us MeTannoB: BHIIbI KOPPO3HH, COCOOBI 3aLUThHI

METAJIJIOB OT KOPPO3HH.

OK 01
OK 02
[IK 4.1




Hemeramnpl. O0Ouue Gusznyueckre 1 XUMAYECKUE CBOMCTBA HEMETAIIIOB. TUTTHYHbBIE
cBoiictea HemerauioB [V— VII rpynn. Knaccudukamus u HOMEHKIATypa
COCTMHCHUI HeMEeTaAIITOB. KpyroBopoThl OMOTEHHBIX AJIEMEHTOB B IIPUPOJIC.

XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHJIOB,
THJIPOKCUJIOB, KHUCJIOT, COJeH U Jp.). 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
MPOCTHIX BEHIECTB, BOJIOPOIHBIX COSAMHEHUHN, BHICIIUX OKCUJIOB U THJIPOKCHUIOB.

IIp

AKTHYECCKHC 3aHATHUSA

CocraBieHne YpaBHEHMM XMMHUYECKUX PEAKLIMHA C Y4aCTHEM MPOCTHIX U CIOMXKHBIX
HEOPraHWYECKHX BEIISCTB: METALIOB M HEMETA/NIOB, OKCHJOB METAJIJIOB,
HEMCTAJIJIOB U aM(i)OTepHBIX 3JIEMCHTOB, HeOpFaHI/I‘IGCKI/IX KHCJIIOT, OCHOBaHI/Iﬁ 148
aM(pOTEepHBIX TUAPOKCUAOB; HEOPraHWYECKUX COJIeH, XapaKkTepHU3yIOIIUX UX
CBOMCTBA.

Pemenne mnpakTUKO-OpMEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUNl Ha CBOWMCTRA,
COCTaB, TOJy4eHHE M O€30IMaCHOE HCIIOJIb30BAHWE BAXKHEUIUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEJIOBEKA.

Tema 3.3. Nnentuduxanus
HEOPraHUYECKUX BEIIECTB.

JlaboparopHble 3aHATHUS

1

JlaGopatopHas pabota «aeHTruduKanys HeOPraHMYEeCKUX BEIIECTBY.

Pemenne sKCepUMEHTANBHBIX 337ad II0 XMMHYECKUM CBOMCTBAM METAIUIOB H
HEMETAJUIOB, [0 PpACIO3HABAaHUIO U IIOJIYYEHUIO COCIMHEHHMHM METaUIOB W
HEMETAJIIOB.

WnenTudukanuss HEOPraHWYECKUX BEIIECTB C MHCIOJIb30BaHMEM UX (PHU3UKO-
XUMHYECKUX CBOWMCTB, XapaKTEPHBIX KA4ECTBEHHBIX peakuuil. KadecTBeHHBbIE

pPCaKknu Ha Cyﬂb(baT', Kap6OHaT' 1 XJIOPUA-aHUOHBI, HA KATUOH daMMOHMNH.

KonTpomnpnas pabora No2. CBoiicTBa HEOpraHHUYECKHUX BEIIECTB.

OK 01
OK 02
OK 04

Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHMYecKMX BeleCTB.

24

Tema 4.1. Knaccuduxkanus, crpoeHue \ Copepxanue yueOHOro MaTepuasa

OK 01
1K 4.1




U HOMEHKJAaTypa  OpPraHMYECKHUX
BEIIECTB.

[TosBneHue U pa3BUTHE OPraHUYECKON XMMUU Kak Hayku. [IpenMer opraHnyeckoit
XUMHH. MeCTO U 3HaUeHHE OPraHMUYECKON XMMUU B CUCTEME ECTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHUE KaK MOPSAOK COCAMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJCHTHOCTH. OCHOBHBIE  TOJOXXEHUS  TEOPUM  XUMHUYECKOIO  CTPOCHHUS
opranndeckux coeauHeHuii A.M. bytiepoBa. YriepoaHblil CKeIeT OpraHu4ecKon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOTO CTPOECHMSI MOJIEKYJI.
N3omepus u n3oMepsl.

[Tonsatne o QyHkuuoHanbHOM rpynme. Pamgukan. IlpuHiuns! kinaccupukamuu
OpraHMYEeCKUX COeOUHEHUN. MexayHapoaHass HOMEHKIATypa M HPUHLUIIBI
HOMEHKJIATYphl OpraHuveckux coenuHeHuid. [loHsTue 00 a30TcoaepKammx
COETMHEHUSIX, OMOJIOTUYECKH aKTUBHBIX BEIIecTBax (YrieBoAax, *KHUpax, Oeikax H
Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHUSX (MOHOMEp, IOJIUMEP, CTPYKTYpHOE
3BEHO).

IIp

AKTHYCCKHC 3aHATHSA

HoMmeHnknatypa opraHMYeCKMX COEAMHEHHH OTIENbHBIX KJIAcCOB (HACBIIIEHHbIE,
HEHACBILICHHbIE U apOMaTHYECKUE YTJIEBOJIOPO/bI, CIIUPTHI, (PEHOJIbI, albJETHbl,
KETOHbI, KapOOHOBbIE KHCIOTHI M Jp.) CocTaBlieHHME HOJHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX ()OPMYJT OPraHUYECKHX BEIIECTB OTICIBHBIX KJIACCOB, HCIIOJB3YS UX
Ha3BaHUS M0 CUCTEMaTHYECKOW M TPUBUAIBHOM HOMEHKJIAType (3TUJIEH, alleTUJIEH,
ruuepuH, Qenon, dopmanpaerus, YyKCycHas KHCIOTa, TJIMIUH). Pacuersl
npocreiiield GopMybl OpraHMUECKOW MOJIEKYJIbI, UCXO/s U3 SJIEMEHTHOTO COCTaBa

(B %).

Tema 4.2. CpoiicTBa OpraHMYECKHUX
COCIMHEHUM.

Coaep:xanue yueOHOro MaTepHaJia

1

OU3UKO-XMMHYECKAE CBOWCTBA OPraHMYECKUX COCIMHEHUN OTAEIBbHBIX KIIACCOB
(ocobeHHOCTH KIacCU(PHUKAIMU U HOMEHKJIATyphl BHYTPHU Kjlacca; TOMOJIOTHY€CKHIA
psan u obmas GopmMyia; u3oMepus; pU3NYECKUe CBOMCTBA; XMMUYECKHUE CBOWCTBA,
CrocoObI OyYeHus):

- TIpeJIeTIbHBIE YIIIEBOIOPO/IbI (AJTKaHBI U IIMKJIOATKAHb). ['OpeHne MeTaHa KaK OJIuH
U3 OCHOBHBIX HWCTOYHHKOB TEIUIa B TIPOMBIIUICHHOCTH M ObITy. CBOiCcTBa
MPUPOAHBIX YIIIEBOJAOPOJOB, HAX0KJICHUE B MPUPOJE U TPUMEHEHUE AJIKAHOB;

- HempeleJbHbIe (AJIKEHbI, aJIKUHBI U aJIKaJIME€Hbl) U apOMAaTUYECKUE YTIEBOJAOPOIbI.
['openue anernieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOIO TIJIAMEHHM ISl CBApKU U

PE3KU MCTAJIJIOB.

OK 01
OK 02
OK 04
[IK 4.1
IIK 5.1




OU3UKO-XUMHYECKUE CBOMCTBA OPraHMYECKUX COCIMHEHUM OTAEIBHBIX KIJIACCOB
(ocobeHHOCTH KIacCH(PUKAIMU ¥ HOMEHKJIATYPhI BHYTPHU KJIacca; TOMOJIOTHYECKHIA
psan u obmas Gopmyia; u3oMepus; pU3NIECKUe CBOMCTBA; XMMUYECKHUE CBOWCTBA,
CIIOCOOBI MOJTYYEHHUS ):

- KHCJIOPOJICOIEpIKaIe COCTUHECHHS (CITUPTHI U (HEHOJIBI, KApOOHOBBIC KUCIIOTHI U
3Gupbl, ambACTUIABl U KETOHBI, KHUPBI, yIIeBOJbI). [IpakTHueckoe MPUMEHCHHE
STHJIEHTIUKOJIA, TJIMIIEPUHA, denona. [Ipumenenue dbopmainbierua,
areTaigbJAeru/ia, YKCyCHOM KUCIOThL. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT.
Moro1iye cBoOiicTBa MELIA.

DU3UKO-XMMHYECKHE CBOWCTBA OPraHUYECKHUX COCIMHEHUM OTHEIBHBIX KIIACCOB
(ocobeHHOCTH KIacCHU(PHUKAIMU U HOMEHKJIATyphl BHYTPHU KJlacca; TOMOJIOTHYECKHA
psaa u obmas popmyna; u3omepus; Gpu3nMdeckue CBONCTBA; XMMHUYECKUE CBOMCTBA,
CrocoObI OMyYeHus):

- a30TcoAepKalue  COeAMHEHUS (aMUHBI W AMUHOKHCIOTBI,  OCJIKH).
BbicOKOMOIEKYISIpHBIE COEIMHEHUS (CUHTETUYECKHE U OMOJIOTUYECKU-aKTUBHEIE).
MoHowMep, noauMep, CTPYKTypHOE 3BeHO. [lonmMepusanus 3TuiaeHa Kak OCHOBHOE
HaIlpaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTnueckas CBSI3b MEK/y KJIACCAMU OPraHMYECKUX COCTMHECHUM.

IIp

AKTHYCCKHUEC 3AaHATUSA

CBolicTBa OpraHMYeCKMX COEAMHEHMH OTHENIbHBIX KJIacCOB (TpUBHAJbHAsA W
MEXyHapoaHas HOMEHKJAaTypa, XUMHYECKHE CBOWCTBA, CHOCOOBI IMOIYyYEHUSs):
npenenbHble (IKaHbl M LUKIOAJNKAHbI), HENpeAeSbHble (aJKEHbI, aJKUHBl U
QJIKaJUCHBI) U apOMaTHUYECKUE YIJIEBOAOPOAbI, COUPTHI M (DeHOJBbI, KapOOHOBbIE
KUCIOTBI M 2(Upbl, albJAETUAbl U KETOHbl, AaMHHbI ¥ aMHHOKHCIOTBHI,
BBICOKOMOJIEKYJISIDHBIE ~ CO€AMHEHMs. 3aJaHus Ha COCTaBICHHE YpaBHEHMMU
XUMHYECKUX PEAKIM C y4acTHEM OpPraHWYECKHX BEIIECTB HAa OCHOBAHUM UX
COCTaBa U CTPOEHHUS.

CocraBrieHHEe CXeM peakiuid (B TOM YHCIE€ TIO TPEIJOKEHHBIM IIETIOYKaM
MpEBPAIICHM), XapaKTEPU3YIOUIMX XHUMHUYECKHE CBOMCTBA  OPraHUYECKUX
COC}II/IHGHI/Iﬁ OTACIBHBIX KJIACCOB, coco0bl  UX IOJIY4YCHHSA W  Ha3BaHHUC
OpPraHMYEeCKUX  COEIMHEHUH 1O  TPUBUAIBHON  WIM  MEXJIYyHapOJIHOMI
CUCTEeMaTUYECKOI HOMEHKJIaType.

PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUll Ha CBOWCTBA

OpPTraHUYCCKUX COC}II/IHGHI/If/’I OTACIBHBIX KJIACCOB.

CamocTtosiTeibHas padoTa 00y4alOIMXCs




[MocTpoeHue hopmys1 OpraHMUYECKHX BEHISCTB 110 HAa3BAHUSAM M Ha3BaHUE BEIICCTB
o popmynam. CocraBieHue GopmMys H30MEPOB U TOMOJIOTOB.

Tema 4.3. Nnentudukanus
OpraHWYECKUX BEIIECTB, UX 3HAYCHUE
U TpPUMEHEHHE B  OBITOBOH U
MIPOU3BOCTBEHHOMN JIESITEILHOCTH
YyeJIoBeKa.

Conep:kanue y4eOHOT0 MaTepHuaJia

1

buooprannueckue coenuuenus. [IpuMenenue u OUoIOTHYECKass POJb YIJIEBOJOB.
OxuciieHue YIJEeBOJOB — WCTOYHUK OSHEPrHUM JKUBBIX opraHu3mMoB. OOjactu
NPUMECHEHUS aMHUHOKHCIOT. [IpeBpamieHuss O€TKOB TMHIMM B  OpPraHHU3ME.
buonornveckne ¢ynkuuun OenkoB. buomornveckne QyHkuuMu kupoB. Polb
OpPraHMYECKON XMMHUU B PEHICHUH MPOOJIeM MUIIEBOM 0€30IaCHOCTH.

Pounb oprannyeckoil XUMUU B PelIEHUH MPOOJIEM SHEPreTHYecKoil 6e30MacHOCTH, B
Pa3BUTUU MEIULIMHBI, CO3JJaHUU HOBBIX MaTE€pPHAIOB, HOBBIX HUCTOYHUKOB SHEPTUU
(ampTEepHATUBHBIE MCTOYHUKH SHepruu). OmacHOCTh BO3JCHCTBUS Ha KHUBBIC
OpraHW3Mbl OPTAHMYECKUX BEIIECTB OTAEIBHBIX KJIACCOB (YIJIEBOJOPObI, CIIUPTHI,
(beHomBI, XJIOpOpraHuvYecKue MPOU3BOAHBIC, AIBETUIBI U JIP.), CMBICT MOKa3aTes
MIPEACIBHO JOIMYCTUMOM KOHIIEHTPAIIH.

JlabopaTopHble 3aHATHSA

1

Jlaboparopuas pabota: «/peHTHdUKAIMS OPraHUIECKUX COCTUHEHHUH OTICIhHBIX
KJIACCOBY.

Wnertudukanuss OpraHUYeCKuX COSAMHCHHN OTICIBHBIX KJIaccoB (Ha MpHUMEpe
aNbJIETUI0B, KpaxMaia, YKCYCHONW KHCIIOTHI, OETTKOB U T.N.) C UCHOJIb30BAaHUEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M  XapaKTEPHBIX  KAUECTBEHHBIX  PEAKIIMil.
Jenarypauus Oenka npu HarpeBaHuu. L{BeTHbIe peakiuu 6enkoB. Bo3HUKHOBEHHE
AHAJIUTUYCCKOr'o CUrajia ¢ TOYKH 3pCHUA XUMHUUYCCKUX MTPOLUECCOB IMTPHU NPOTECKAaHHUU
KaueCTBEHHOW peaklMH, TO3BOJSIONMIEH HASHTUDUIIMPOBATh MPEATIOKEHHBIE
OpraHMYEeCcKHe BENIeCcTBa.

Kontponbnas padota Ne3. CTpykTypa U CBONCTBAa OPraHUYECKHUX BEIECTB.

N

OK 01
OK 02
OK 04
I[IK 5.1

Pa3nes 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX PeaKIuii.

Tema 5.1. CKOpOCTh XUMHUYECKUX
peakuuii. XMMUYECKOE PAaBHOBECHE.

Conep:xanue yueOHOTro MaTepuaJia

1

CKopocTh peakllud, €€ 3aBHUCHMOCTh OT pAa3IUYHBIX (DAKTOPOB: TPUPOJIBI
pearupyromux BeIeCTB, KOHIIEHTPAIIMU PEarupyrolIiuxX BEIIeCTB, TEMIIEPaTyphl U
TUIOIIA/IA PEAKIIMOHHON MOBEPXHOCTH. TeruioBbie 3()pPeKThl XUMHUUIECKUX PEAKIIHA.
DK30- M SHIOTEPMHYECKHE, PEAKIUH.

OOpaTtuMocTh peakiuii. XUMUYECKOEe PABHOBECHE U €r0 CMEIICHUE MO AeHCTBUEM
pasnuyHBIX (HAKTOPOB (KOHIICHTPAIMS PEareHTOB WM TPOAYKTOB PEaKIIUH,
JIaBJCHHUE, TemIepaTypa) UIsl CO3[JaHUS ONTUMAIBHBIX YCIOBHH MPOTEKAHUS
xumudeckux npoueccos. [Ipuanun Jle [latense

N>

OK 01
OK 02
1K 4.1
I[IK 5.1




IIpakTnyeckue 3aHsATHS

1 | Pemenne nmpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN HA aHAIN3 (HAaKTOPOB, BIUSIOLIMX
HA U3MEHEHHUE CKOPOCTH XMMHUYECKOW peakLuH, B T.4. C MO3ULMHA IKOJOTMYECKH
1esecoo0pa3Horo MOBEJNEHHs B OBITY M TPYJOBOH JEATEIBHOCTH B LENAX
COXPaHEHHMsI CBOETO 3J0POBbs U OKPYKAIOUIEH PUPOJHON CPEIBL.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha INPUMEHEHHE NpuHuuna Jle-
[IlaTtenbe a1 HAXOKIACHWS HAIPABICHUS CMELICHUS DPAaBHOBECHA XHMHUYECKOU
peaknuy 1 aHanu3 (pakTopoB, BIMSIOMNX HA CMEIICHUE XUMHUYECKOTO PABHOBECHSI.

Pasnen 6. PacTBopsbl. 4 OK 01
Tema 6.1. Ilonarue o pacTBopax. Coaepxxanue yuyeOHOIro MaTepuaJa 2 OK 02
1 | PactBopenne kak  (u3uko-xuMu4eckuid  mporecc.  PactBopbl.  CrocoOsr OK 07
IIPUTrOTOBJIEHUS pacTBOpoB. PacTtBopumocTs. MaccoBass [10ji1 pacTBOPEHHOTO 1K 4.1
BemiecTBa. CMbICA TOKa3aTenst NpPeAebHO JOMYCTUMOM KOHLIEHTPAlMM M €ro IK 5.1
HCII0JIb30BaHUE B OLIEHKE SKOJIOIMYECKOM 0€3011aCHOCTH.
[IpaBuna SKOJIOrMYECKH IeJecOoO0pa3HOro IOBEACHUS B OBITY M TPYIOBOH
JIESITEIBHOCTH B LIEJSIX COXPAHEHHS! CBOETO 3/I0POBBS U OKPYKAIOLIEH IMPUPOIHOM
Cpeibl; OITAaCHOCTb BO3JICMCTBUSA Ha KHUBBIE OPraHU3MbI OIIPEICIICHHBIX BEIIECTB.
Pemienne mpakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aJaHU HAa PacTBOPEI,
UCITOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON AEATEIIbHOCTH YeIOBEKa.
Tema 6.2. HccnenoBanue cBoiicts | JIaGopaTopHble 3aHATHSA 2 OK 01
pacTBOpPOB. 1 | JJaboparopnas pabota «IIpuroropneHue pacTBOpOB». OK 02
[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccOBOM, %) KOHIIEHTpAlUU (C MPAKTHUKO- OK 04
OpUEHTUPOBAHHBIMU BOIIPOCAMH) U OTNpeeNIEHUE CPebl BOJHBIX PACTBOPOB. IIK 4.1
Pelenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB. K 5.1
Pazgea 7. Xumus B ObITY M IPOM3BOJACTBEHHOM NeSITEJIbHOCTH YeJI0BEKA. 4 OK 01
Tema 7.1. Xumma B Obity u | Comep:kanue yueOHOro MaTepuaJa 2 OK 02
IIPOU3BOJCTBEHHOMN nesarensHocTd | 1 | HoBeliiime JOCTHXKEHUS XMMHUYECKONM HAyKM M XUMHUYECKOW TexHojoruu. Poib OK 04
YeJI0BEKa. XMMUHU B 00€CIIEUeHUH 3KOJIOIMYECKON, SHEPreTUYECKOM 1 MUIIEeBOI 0€30MacHOCTH, OK 07
pa3BUTUHM MeAUIMHBL [IpaBuia MOWCKa W aHATW3a XUMUYECKOW WH(poOpMaluu u3 IIK 4.1
pa3NMYHBIX HMCTOYHUKOB (HaydHass M ydeOHO-Hay4yHas JIHUTEpaTypa, CpeAcTBa IK 5.1
MaccoBol nHbopManuu, cetb MaTEpHET).
IIpakTHYecKHe 3aHATHS 2




ITouck n aHanIU3 KEWCOB O MPUMEHEHHM XMMHYECKHUX BEIIECTB U TEXHOJIOTHUUA C
yueroM Oyaymed mnpopecCHOHANBHONW NEATEIhHOCTH 10 TeMaM: BaKHEUITNE
CTPOUTEIIbHBIE MaTepHasibl, KOHCTPYKIIMOHHBIC MaTepHajbl, KpacKH, CTEKJIO,
KepaMHKa, MaTepUalibl 75l AJIEKTPOHUKH, HAHOMATEpHUasbl, TEKCTUIbHBIE BOJIOKHA,
WCTOYHHMKH SHEPTHH, OPraHUYECKHE W MHUHEPAJIbHBIC yIOOpCHHMs, JICKapCTBEHHBIC
BEIECTBA, OBITOBAsT XUMHUSL.

3ammra: [IpencraBienue pe3yiabTaTOB PEIICHUs KEHCOB B (popMe MUHH-IOKIIAIA C
IIPE3CHTALUCH.

[TpomexxyTouHas artectanus no quciuiuinHe (auddepeHImpoBaHHbINA 3a4eT)

Bcero

70




INPUMEPHBIE TEMbI UHANBUIYAJIBHBIX ITPOEKTOB
no gucuumaune bBJ1.09 Xumust

1. BuoTexHoIOTUs U TEHHAsA UHXKEHEPHS - TeXHOJorun 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 gesarenpHocts .M. Menaeneena.

6. «Ilepuonnyeckomy 3akoHy Oy/Tyliee HE TPO3UT Pa3pPYILICHUEM. . >

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

8. M3otomsl Bogopoa.

9. Ucnonb3oBaHue paiMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISAX.

10. PEHTreHOBCKOE U3y4YE€HHUE U €r0 UCIIOJIb30BAHNE B TEXHUKE U MEULIMHE.

11. [Inma3ma - 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 XUMHUYECKOTO 3arps3HEHUS.

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

17. KocmeTnueckue remnu.

18. [IpumeHeHnE CyCIIEH3UI U OMYJILCUN B CTPOUTEIBCTBE.

19. Munepaiibl 1 rOpHbIE TOPOIbI KAK OCHOBA JTUTOCQEPHI.

20. PacTBOpBI BOKPYT Hac. THIIBI paCTBOPOB.

21. Bojia kak peareHt u cpejia Juisi XMMUYECKOTro Ipoliecca.

22. XKuzHb u aesrenbHocTh C. AppeHuyca.

23. Bkiaa OT€4ECTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU AIEKTPOIUTHIECKOM
JTUCCOLIMALINH.

24. YcTpaHeHHe )KECTKOCTH BOJbI Ha MPOMBILUIEHHBIX IPEITPUATUSX.

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

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

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. BupTyailbHOE€ MOJEIMPOBAHNE XMMHUECKUX ITPOLIECCOB.

33. DNEeKTpoJIU3 pacTBOPOB IIEKTPOIUTOB.

34. DneKTpoJin3 pacIiiaBOB dJIEKTPOJIUTOB.

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

36. Uctopus nonaydeHus: ¥ Npou3BOJICTBA AITFOMUHMUSL.

37. DNEeKTPOIUTUYECKOE MOJTyuYeHre U padUHUPOBAHUE MEIH.

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



39. Ponp MeTa/IOB B MCTOPUU YEJIOBEYECKOM LMBWIM3ALUU. MIcTOpusa O0TE€4eCTBEHHON
yepHoi MeTauryprud. COBpeMEHHOE METAUTypruyecKoe IPOU3BOICTBO.

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

41. Koppo3ust METAJUIOB U CIIOCOOBI 3aIIUThI OT KOPPO3HH.

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 CTAHOBJICHHH W PAa3BUTUHA MUPOBOW OPraHUYECKOU
XUMUH.

49. CoBpeMEeHHBIE NPEJICTABIICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUS.

50. DKOJIOrMYeCKUEe acCleKThl UCIIOJIb30BAHUS YIIEBOAOPOIHOTO CHIPHS.

51. DkoHOMUYECKHE aCHEKTHl MEXIYHAPOJHOTO COTPYJHUYECTBA IO HCIIOJIB30BAHUIO
YIIEBOAOPOIHOIO CHIPHSL.

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

53. Xumus yriaeBoAOpPOIHOTO ChIpbsl U MOsi Oy Ty1ast mpodeccus.

54. YrneBonopoaHOE TOILIUBO, €TO BUABI U HA3HAYCHHE.

55. CuHTeTHYECKHE KayUyKHU: UCTOPHUSI, MHOTOOOpa3ue U MepCIEeKTUBBI.

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

58. Hedtp u ee TpaHCHIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYIHHYECTBA.



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

KaOouner xumun

KommiekT Mebesn 11t yueOHOTo mpouecca.

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

IIporpammuoe obecneyenue: Microsoft Access (mumensuss NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN  96044930ZZE1711);
Microsoft Project Professional (siumensus 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); komriekt TAPAHT-Macrep (nmnien3us
Ne12-40272—000898); komriekt I[1O mms pernieHHss OCHOBHBIX ITOJIB30BATEIIbCKHX
3aga4u (cBoOoxHo pacmp. [10); cripaBounas mpaBoBas cucteMa «Koncynbrant Ilmrocy
(xoHTpakT Ne2023 CB 3 o1 29.12.2022r).

CpeacrBa o0y4yeHHsi: KOMIUIEKT pa3aTOYHOIO MaTepuasa, TaOIHUIlbl U IJIaKaThl
1o XMMUHU, cTeH]] Tabnunia MenzeneeBa; HabOp Mpe3eHTAI MO pa3aenaM XUMHUH.

YueOHas adoparopusi

KommiekT medesn 11 yueOHOro nmpouecca.

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

IIporpammuoe obGecneuenue: Microsoft Access (muensuss NelM123460);
Microsoft Office Standard (nmuuensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (iuuensust NeIM123460); Microsoft Visio Professional
(uuensust NelM123460); Microsoft Visual Studio Enterprise (siunienzus NelM123460);
Microsoft Windows Enterprise (yiuniensust NeIM123460); Arent Dr.Web (munensust No
QS34-HC7C-SD53-K5L2); kommiekt ['APAHT-Macrep (nmunensus Nel2-40272—
000898); xommuiekT 1O st peeHrss OCHOBHBIX IMOJIB30BATEIBCKUX 3a/1a4u (CBOOOIHO
pactp. IIO); cmpaBounas mnpaBoBas cucrema «KoncynbranT Ilmroc» (KOHTpakT
Ne2023 CB_3 o1 29.12.2022r).

CpeacrBa o0yuyeHusi: BBITSDKHOM 1mikad, mKad I XUM. TOCYIbI, CTOJbI
1a00paTOpHbIE C MOJKAMH JJIi XMUM. PEAKTUBOB, CTOJBI C JJAOOPATOPHBIMH TOJIKAMH,
mKad JUIsT  XMM. pPEAKTUBOB, BBIIPSAMUTENb dJekTpuueckoro Toka B-OIIE/,
ANEKTPUYECKUE TUIMTKH, OaHs BOJSHAs, XMMHUYECKasl IOCY/Aa, PEaKTHBBI, MeIIajKa
MarHuTHasl.

Y4eOHO-HCCIeI0BATEIbCKAA J12A00PATOPUS — H3MEPUTEIbHAs

KommiekT Mebesn a1t yueOHOro mpouecca.

CpencrBa oOyueHusi: Bechl dJekTpoHHbIe aHanmuThueckue AF - R 220 CE
VIBRA; 71a060paTOPHBIi OMOpEeaKTOPHBIN KOMIUIEKC i1 YCKOPEHHOIO
KOMIIOCTUPOBAHUS U MepepadOTKH; JlaMMa C MoJbIM KatoaoM Ha AG; aMma ¢ moJbIM
karogoM Ha AL; meus mydensnas MUMII-17Y3; npubop pH 150 M; mpubop pH
150M; pH-metp/uonomep UIJI-113; cronsl mabopaTopHbIie, CTOIBI XUMUYECKHE.



4.2. UndgopmannonHoe odecnevyeHne y4eOHOM JUCHUIIINHbBI

OcHoBHas 1 JOIOJIHUTCJIbHA JIUTCPpATypa

Ne
n/n

Crucok UCHOIb3yeMO JIUTEPATYPHI (neuammuvie uz0anus,
DJIEKMPOHHbBLE U3OAHUS 3d NOCTICOHUE 5 1em)

KommuectBo
AK3EMILISIPOB, UMEIONITUXCS B
OMOJIHNOTEKE, WIIH CChIJIKA Ha

9bC

OCHOBHAZ JIUTEPATYPA

I'a6puensin, O.C. Xumus: 10-ii knacc: 6a30BbIN yPOBEHbB:
yueonuk / O.C. Tabpumensn, WN.I. Ocrtpoymos, C.A.
CnankoB. — 6-e¢ u3a., crep. — Mocksa: IIpocBenienue,
2024. — 128 ¢. — ISBN 978-5-09-112176-6. — Tekcr:
AJICKTPOHHBIH // Jlans: 3JICKTPOHHO-0MOJIMOTEYHAS
cuctrema. — URL: https://e.lanbook.com/book/408671
(mata obOpamenus: 27.05.2024). — Pexum poctyma: Juis
ABTOPH3. NIOJI30BATEIICH.

ANEKTPOHHBIN pecypc

I'abpuenssn, O. C. Xumusa: 11-ii kmacc: 0a30BbIit
ypoBeHb: yueOnuk / O.C. I'abpuensan, U. I'. OcTtpoymos,
C.A. CnagkoB. — 6-¢ w31, crep. — Mocksa:
IIpocemenne, 2024. — 127 c¢. — ISBN
978-5-09-112177-3. — Tekct: »aexkTpoHHbIH /  JlaHb:
3JICKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/408668 (mara oOpamieHus:
27.05.2024). — PexuMm jgocTtyma: JUis  aBTPH3.
M0JIb30BaTEIIECH.

ANEKTPOHHBIN pecypc

JOITOJIHUTEJIbHA S JIMTEPATYPA

YyeOHuku, yueOHbIe TOCOOUS

Xumus: 10-if kiaacc: yriayOn€HHBIN ypOBEHb: YYeOHHK /
B.B. Epemun, H.E. Ky3bmenko, B.1. Tepenun [u ap.];
non penakiued B.B. Jlyamna. — 10-e w3m., crep.
Mocksa: IIpocBemenue, 2023. — 446 ¢. — ISBN 978-5-
09-107226-6. —  Tekcr: ANIEKTpOHHBIN //  JlaHb:
AJICKTPOHHO-OMOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/334892  (mara oOparmeHus:
27.05.2024). — Pexum Jgoctyma: sl aBTOPU3.
10JIb30BATEIEH.

3JIEKTPOHHBINA pecypce

Xumusi: 11 kiaace: 0a30BwIf ypoBeHb: yueOHUK / B.B.
Epemun, H.E. Ky3smenko, A.A. Jlpo3nos, B.B. Jlynus;
nmox pemakiueit B.B. Jlyauna. — 9-e wusm., crep. —
Mockga: IIpocsemenue, 2022. — 223 c¢. — ISBN 978-5-
09-087938-5. —  Tekcr: ANeKTpOHHBIN //  JlaHs:
ANEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334901 (mara oOparmieHus:
27.05.2024). — Pexum [goctyna: Ui aBTOPH3.
10JIb30BaTEIIEN.

3JIEKTPOHHBINA PECYpC




5. KOHTPOJIb W OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOM
JUCHUITJIINHBI

KoHTpons u  oOLEHKa pe3ylbTaToB  OCBOCHHMSA  y4eOHOW  AMCUUIUIMHBI
OCYILIECTBIISIETCSl TpernojaBareieM B (opMe TEKYIIero KOHTPOJIS YCIEBAEMOCTH U
POMEKYTOUYHON aTTECTAIUH.

[IpomexxyTouHasi arrecTanusi UMEET IENbI0 OMPEACIUTh CTENEeHb JTOCTUXKCHHUS
3alJIaHUPOBAHHBIX PE3YJIbTATOB OOyUYEHHUS IO AUCHMIUIMHE 3a TMEepPUOJ OO0ydeHUs.
dopma MpoMeKyTOUHOHN aTTecTaluu - TuddepeHIInpOBaHHBIN 3a4eT.

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

@OopMBI TEKYLIETO KOHTPOJS 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 VYcrHblii onpoc
2. | Pazgen 2. Xumuueckue peakiuu. OK 01 Tectuposanue
OK 04 VYcrHblil 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, Pazgen 4. CtpoeHue u cBoiicTBa 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. | Pa3gen 6. PacTBopsrI. 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




Pesynbratel cpaun audepeHuupoBaHHOTO 3a4eTa OIEHUBAIOTCS M0 IIKaJle
«OTIIMYHOY», «XOPOLIO», «YJIOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

OneHka «3a4TE€HO» BBICTABJISETCS OOydYaloIIeMycs, KOTOpPbIA HMMeEeT 3HaHUs
OCHOBHOTO MaTe€pHala, MNpPOSBISET YMEHHE JOTMYHO €ro H3jaraTb, XOTS MOXKET
NOMYCKaThb HETOYHOCTM B U3JIOKEHUH MATEpUANIa, HEIOCTATOYHO MPABUIIbHBIC
(GOpMYIUPOBKHU; YMEET B II€JIOM NMPUMEHSTH IMOJYYEHHbIC 3HAHUS MPHU BBITOJTHEHUU
TUTIOBBIX TPAKTHYECKUX pabOT, XOTS MOXKET HWCIBITHIBATh 3aTPYJAHCHHUS TIPH HX
BBINOJIHEHUH.

OreHKa «OTIUYHO» BBICTABIISACTCS O0YYAIOIIEMYCS, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI NPOTPAMMHBIA MaTE€pUAll, MPOSBISECT 3HAHUE OCHOBHOM M 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 OOYydYArOUIUWCS HE 3aTPyAHSETCA C
OTBETOM IMpPU BUJOU3MEHEHUU 3a/laHUs, CBOOOJHO CHPABISIETCS C MPAKTUYECKUMU
3aJJaHUSIMU.

OneHka  «XOpOIIO»  BBICTABISIETCS  OOyYarolmeMycsi, TBEpPAO  3HAIOIIEMY
[IPOrPaMMHBIM MaTE€pUall, KOTOPBIM H3JaraeT €ro IrpaMOTHO W MO CYILIECTBY, HE
JOIIYCKAeT CYLIECTBEHHBIX HETOYHOCTEM B OTBETE HAa BOIIPOC, 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, JOIyCKAaeT
HETOYHOCTH, HEJIOCTAaTOYHO MPaBUJIbHBIE (POPMYJIHUPOBKHU, HCHBITHIBAET 3aTPYIHEHUS
P BBITIOJTHEHUHU MPAKTUYECKUX PadOoT.

OneHKa «HEYAOBJICTBOPUTEILHO» BBICTABISETCS OOy4YarolmeMycs, KOTOpPbIA He
3HAET 3HAYUTEIIBHOM 4YacTH MPOrpaMMHOTO Marepuana, IOMYCKAeT CYIIECTBEHHbBIC
OIMUOKA, HEYBEPEHHO, C OOJBIIMMH 3aTPYJAHCHUSMHU BBINOJIHSIET MPAKTUYECKUE
paboTHI.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlononHeHus: 1 U3MEHEHUs1 K paboueil mporpamMme Ha y4eOHBbIN TOJ MO
JTUCIUTUINHE

B pabouyto mporpammy BHECEHBI CIEAYIOIINE U3MEHEHUS:

JlononHeHus: U W3MEHEHUs1 B paboueil mporpamme oOcyxaeHbl Ha 3acemanuu [11K

« » 20 r. (mpoTokoa Ne ).

[Ipeacenarens MK / /




