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PACCMOTPEHA 1 O1OEPEHA

[IpenmMeTHO-UHMKIIOBOW KOMHUCCUEN

IIpoToxon Ne 7

«27» ampens 2023 .

[Ipencenarens [TLK @’/ /JILH. CmupHoBa/

PabGouass mporpamma yueOHoi muctumimabl BJ.09 Xumus paspaboTana Ha
OCHOBE TMpPUMEpPHON paboueil mporpaMMbl 0O0IIC00PA30BATEIBLHON  IUCIUILIAHEI
«Xumust» (0a30BbIii YPOBEHb, BapuaHT 1) i MpodeCCHOHATBHBIX 00pa30BaTEIbHBIX
opranuzanmii, pexkoMmengoBannoit OI'BOY AIIO HPIIO (mporoxon Nel3 or
29.09.2022r.), yTBepkaeHHON Ha 3aceqaHuy CoBeTa MO OLIEHKE KayecTBa MPUMEPHBIX
pabounx mporpaMm OOIIEO00Pa30BATENIHLHOTO M COLMAIBHO-TYMAHUTAPHOTO IIMKJIOB
cpeanero mnpodeccuoHanbHOro obpazoBanust (mpotokona Ne 14, ot 30.11.2022r.) nns
cnermansHOoCcTH 20.02.04 TlokapHast 6€301acHOCTbD.

Pa3paboTuuk:
CmupHoBa JlroOoBsr HukonaeBHa, mpemnojaBaresib BbICHIEH KBaTU(PUKALMOHHON
kateropuu Beiciero komnemxa [II'TY «IlonmutexHuky.

Penien3eHT (BHYTpEHHUI)

Muxaitnosa C.B., npenopaBaTenb BbICHIEH KBAIM(PUKALUOHHON KaTeropuH,
crapumii meroauct Beicuiero komnemxa [II'TY «llonutexHuxy.
Petien3eHT (BHEIIHMIN)

JlapuonoBa W.A., mpenonaBaTenb BbICIIEH KBaJU(UKAIIMOHHONW KaTeTOpHUH
I'bOY CIIO PMD3 «ToproBo-TeXHOJIOTUUECKUN KOJIIEITAK.

©Cmupnosa JL.H., 2023


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

COILEPKAHUE

AHHOTAITS

OBILAS XAPAKTEPUCTUKA YUEBHOU JIUCITUTUTNHEI

CTPYKTYPA U COJIEPYKAHUE YUEBHOIN AUCLUTIIMHEI

YCJIOBUS PEAJIM3ALIMY YUEBHOM TUCIATIIAHGI

. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHMUS VYUYEBHOI
JIACHTUTINHBI

Ok wn e



1. AHHOTAIUA

PabGouass mporpamma yudeOHoM auciuriuabl BJ[.09 Xumusi sBisieTcs 4acThbio
IPOrpaMMBbl MOJATOTOBKH CHEIMAIIUCTOB CPEAHETO 3BEHA CpeIHEro NpodhecCuOHATBHOTO
obpazoBanus no cnenuanbHoctu 20.02.04 IloxkapHas 0€30mMacHOCTb, BXOJIWUT B ITUKII
00111€600pa30BaTEeIHLHON MOJATOTOBKH U pealiu3yercs B 1, 2 cemecTpax.

VYyebnas nucuumivaa bJ[.09 Xumus BkitouaeT u3ydeHue CIeIyoNX pasieoB:

1. OCHOBBI CTPOEHHMSI BEIIECTBA.

2. XUMHYECKHE PEaKIIHH.

3. CTpoeHue M CBOMCTBA HEOPTAHMYECKUX BEIIECTB.

4. CTpoeHue U CBOICTBA OPraHUYECKUX BEIIECTB.

5. Kunernmdeckme W TEPMOIWHAMUYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIUH.

6. PacTBOpBL.

7. Xumusi B ObITY U IPOU3BOCTBEHHOM IEITEILHOCTH YEJIOBEKA.

OO0mumit 00beM y4eOHOM Harpy3kud IO AUCHHIUIMHE cocTaBiseT /0 dyacos,
Harpy3ka BO B3aMMOJICHCTBUY C TIperojjaBareseM - 68 yacos.

Texymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBIISIETCS B MPOIECCE MPOBEICHUS
MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHH, 00ECIICYMBAET OIEHWBAHHE XO0Jia OCBOCHHS
TUCIUTUIMHBL. DOpPMBI  TEKYIIETO KOHTPOJS YCIEBAEMOCTHU: TECTUPOBAHUE, YCTHBIN
OTMpOC, KOHTpOJbHas  paboTa, BBINOJHEHHWE W  3alUTa  OOYYAFOIIMMHCS
WHIUBUTYJTBHBIX 3aJJaHUH, IPOEKTOB, UCCIICTOBAHUM H JIP.

dopma mpomMexyTOUHOW arrectanuu — auddepeHIpoBaHHBIA  3aueT (2
ceMecTp).



2. OBLIIASI XAPAKTEPUCTUKA YUEBHOM JUCHUIIJINHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOJATOTOBKH CIENHAJTHCTOB
CpeaHero 3BeHa

VueOnas pucnmmimaa bBJ[.09 Xumus oTHOCHTCS K 0a30BBIM JUCIMILIMHAM
0011e00pa3oBaTeIbHON MOITOTOBKH.

2.2. lleqb ¥ IUIaHUpPYeMble Pe3yJbTAThl OCBOCHUS JUCHUILIHHBI:

CopnepkaHue MporpaMMmbl  00IIE00PAa30BATEIbHOM  JUCHUIUIMHBL  « XXMM
HalpaBJICHO Ha JOCTWXKEHUE pe3yJbTaTOB €€ M3YyYeHHUS B COOTBETCTBUH C
tpeboBanusimu GI'OC COO ¢ yuerom npodeccuoHanbHoi HampaieHHocTH PI'OC
CIIO crnenmanbpHOCcTH 20.02.04 TloskapHas 6€3011aCHOCTb.

Oco6oe 3nauenue auciuiuinHa bJ[.09 Xumus umeer npu (opmupoBaHUM U
pazsutuu OK u I[1K cnenmansroctu 20.02.04 TloxapHas 6€30MacHOCTD:

IInanupyeMbie pe3yabTAThHI 00yUYeHHS
OO01uMe KOMIETEHITUH py pesy y

O0mme JucuuIMHapHbie!

OK 01 Bei6uparp B 4acTH TPYAOBOIO | - BIAJETh CHUCTEMOM XHUMHYECKUX
CIOCOOBI pelieHus BOCIIMTAHNSA: 3HAHUH, KOTOpast BKJIFOYACT:
3a1a4 - TOTOBHOCTE K  Tpyay, | OCHOBOTIOJIATraroIue MIOHSATHS
npodecCHOHAIbHON OCO3HAHUE HEHHOCTH | (XUMHYECKHI 3JIEMEHT, aTom,
EeITEIbHOCTH MacTepcTBa, TPYI0J00ue; AJICKTPOHHAs 000JI0YKa aroma, S-, p-,
MPUMEHHUTEIHHO K - TOTOBHOCTb K AaKTHBHOMH | 0-3JIeKTpOHHBIC OpOHMTaIM  aTOMOB,
Pa3IMYHBIM KOHTEKCTaM |IeSITCIIBHOCTH TEXHOJIOTHYECKOH | HOH, MOJIEKYIIa, BaJICHTHOCTD,

1 COIIMAIbHOW HAIPaBICHHOCTH, | JIEKTPOOTPUIIATEIHLHOCTD, CTEIEHb

CII0COOHOCTD HUHUIOUHUPOBATD, | OKHUCIICHUA, XUMHUYCCKasA CBA3b, MOJIb,
[JIAHUPOBATb U CAMOCTOATCJIIBHO | MOJISIpHAdA Macca, MOJI?IpHBIfI O6T;€M,

BBITTOJIHSATh TaKyIo | yIJIEpOJIHBIN CKeNeT, PyHKIMOHATbHAS
EATEIIbHOCTD; rpyImna, paaukai, U30MepHsi, U30MEPHI,
- HHTEpEC K pa3lu4YHbIM cepaM | TOMOJIOTMUECKUNA  psii,  TOMOJIOTH,
rpodeccrnoHanbHOI YTJIEBOJAOPOBL, KHCIIOPOJ- "
NIEeATEIIbHOCTH, azoTcoaepKalme COEMHEHMUS,

OBJj1ajleHHe YHHUBEPCAJbLHBIMH | OMOJIOTHYECKH AaKTHUBHBIE BEIIECTBA
Y4eOHBIMH TO03HABATEIbHBIMH | (YTJIEBOBI, KUPBI, OETKH), MOHOMED,

nelcTBUSIMU: MOJINMED, CTPYKTypHOE 3BEHO,
a)  0asoBble  JIOTHYECKHE | BHICOKOMOJIEKYJISIDHBIE  COEIMHEHUS,
nelicTBUS: KpUCTAJJIMYECKAsl ~ pelleTKa,  THIIbI
- CaMOCTOSITENIBHO | XUMUYECKHX PEeAKIMH (OKHCIUTEIbHO-
(hopMyIIMpoBaTh U | BOCCTAaHOBUTEIIbHBIE, 9K30-U

aKTyalIM3UpoBaTh  HpoOJeMy, | SHAOTEPMUYECKUE, pPEaKIUd HOHHOTO
[paccMaTpuBaTh €€ BCECTOPOHHE; | OOMEHa),  pacTBOp,  AJIEKTPOJIUTHI,
- YCTaHaBIMBATh CYIIECTBEHHBIH | HEANIEKTPOIUTHI,  DJIEKTPOJUTHUECKAS

MPU3HAK WM OCHOBAHWS JIJIS | IUCCOIHAIINS, OKHCIIUTEIb,
CpaBHEHMsI, KJIacCU(UKAIMM U | BOCCTAHOBHUTEIb, CKOpOCTh
0000111IeHNS; XUMHUYECKOH peakluu, XHUMHUYECKOe
- OTIpeNieNATh LeJIM | paBHOBECUE), TEOPUHM M  3aKOHBI
NeSITeTbHOCTH, 3amaBath | (TEOpUsT ~ XMMHYECKOTO  CTPOCHHS
napamMeTpbl M KpPUTEpUH HX | OpraHMYECKHX BEIIECTB AM.
JIOCTUIKEHMUS, byrneposa, TEOpHUsl

! lucuunnunapHble (IIpeMETHBIE) PE3YJILTATH YKA3bIBAIOTCA B COOTBETCTBUHU € MX MONHBIM nepedHeM 8o PIOC COO (s
nocneaHent pepakuuu ot 12.08.2022.



- BBISIBJISITh 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTh KOPpPEKTHBBI B
JIESITENIBHOCTb, OLIEHUBATh
COOTBETCTBUE pe3yabTaTOB
LesiM,  OLIEHMBAaTb  PUCKHU
MIOCJIE/ICTBHUI 1€ATEIbHOCTH;

- pa3BUBaTb  KpeaTUBHOE
MBIIUICHHE TpU  PELICHUH
KU3HEHHBIX Tpo0IeM;

0) 0azoBbIe
HCCJIeJ0BATeIbCKUE
aelcTBUA:

- BIJIQJIETh HaBBIKAMHU y4eOHO-
HCCIIEI0BATENbCKON u
MIPOEKTHOMN JIESITETIBHOCTH,
HaBbIKAMU pasperieHus
npo0Jem;

- BBISIBIIATH
CJIEICTBEHHbIE CBSI3U u
aKTyaJIu3upOBaTh 3a1auy,
BbIBUTaTh ~ TUIOTE3Y €€
penieHus, HaxOJIUTh
apryMEHThI JUIst
JI0Ka3aTesIbCTBa CBOUX
YTBEPKICHHI, 3aJl1aBaTh
napamMeTpsl U KpUTEpUH
peleHus;

- QHAJU3HUPOBATH IOJIYYEHHBIE
B XOJ€ pelIeHUs 3ajauu
pe3ynbTaThl, KPUTUYECKH
OLICHUBATh UX JOCTOBEPHOCTbD,
IIPOrHO3UPOBaTh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B
MTO3HABATENIbHYIO u
MPAKTUYECKYIO obnactu
KU3HEJEATEIIBHOCTH;

- yMETh WHTErPUPOBATH
3HAHUS u3 pa3HbIX
IpEeIMETHBIX 00acTel;

- BBIIBUIaTh HOBBIE WJEH,

IMPpUYIUHHO-

npezmaran, OpI/IFI/IHa.HI)Hble
MOAXO/AbI U PEIICHHUS;

- CIIOCOOHOCTD 150,
HCITOJIb30BaHUS B
MMO3HaBaTEeILHON u

COIMaIbHOMI IMPAKTHUKE

JUCCOIIMAIINY,
3aKOH J.N.
3aKOH  COXpaHEHUSs

3aKOHOMEPHOCTH,
A3BIK XUMHH,
CBEJICHUS 0
IIOJIyYEHUU U

AJEKTPOJIUTUYECKON
MEePUOTNYECKU I
Menneneena,
Macchl),
CUMBOJINYECKUN
(haKTOJIOTUUECKHE
CBOMCTBaxX, COCTaBe,
6e3o0macHomM HCII0JIb30BaHUU
BAKHEUILIUX HEOPraHUYECKUX u
OpraHMYECKHUX BEIIeCTB B OBITY H
[IPaKTUYECKON NEeATEIIbHOCTU
YEJIOBEKA;

- YMETb BBIIBJISITH  XapaKTEpHBIE
MIPU3HAKK U B3aUMOCBS3b H3YYECHHBIX
ITOHSATUH, IIPUMEHATD
COOTBETCTBYIOIIIME  IOHATHUS  IpPHU
OIIMCAaHUU  CTPOEHU U  CBOWCTB
HEOPraHWYeCKHMX M  OPraHUYECKUX
BEIIECTB M  UX  IPEBpalICHUN;
BBISIBJIATh B3aUMOCBSI3b  XUMHUYECKUX
3HAHUU c MOHATUSIMA u
MPEACTABICHUSAMU IPYrux
€CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh MCIOJIb30BaTh HAaWMEHOBAHMS
XUMHUYECKUX COCIMHEHU I
MEXIYHAPOAHOTO coro3a
TEOPETUYECKON M NPUKIAJAHOW XUMHUH
Y TPUBUAJIbHBIC HA3BaHUS BAKHEUILINX
BEILIECTB (aTunEH, alEeTUJICH,
mmnepuH, (eHon,  QGopMaabaerui,
YKCYCHasl KHUCJOTa, IVIMIWH, YrapHbIA
ra3, yrJIeKUCIbIA  ra3, aMMHak,
raileHas U3BeCTh, HETallleHasl U3BECTb,
NUTHEBAsA CO/Aa U JIPYTUX), COCTABIATh
bopMmybl HEOPraHUYECKUX U
OpPraHWYEeCKHX BEILIECTB, YpPAaBHEHMS
XMMUYECKUX DPEaKLUUd, OOBSICHATh HUX
CMBICJI; TOJATBEPXKAATh XapaKTEPHbIE
XUMHUYECKHE CBOMICTBA BEIIECTB
COOTBETCTBYIOIIMMH JKCIEPUMEHTAMHU
U 3aIUCSAMHU YPaBHEHHH XMMHYECKUX
peaKuuii;

- YMCThb YCTaHABJINBATb
MPUHAJIC)KHOCTD HN3YUCHHBIX
HCOPTaHUYCCKUX )51 OpraHn4YCeCKUux

BCIICCTB K OIIPCACICHHBIM KJIaCCaM H

rpynmnam COEJIMHEHUH,
XapaKTepu3oBaTb  UX  COCTaB U
BaXHEHIINE CBOMCTBA; ONPEIEISTH
BH/bI XUMHNYECKUX CBsI3eH
(xoBaJIeHTHaA, HOHHas,
MeTaJlJIN4ecKasi, BOJOPOAHAs), THIIbI

KPUCTAJUIMYCCKUX PCHICTOK BCHICCTB,




KIIAaCCU(PUITUPOBATH XUMHYECKHE
peaKIuu;

- copmMupoBaTh MPEACTABICHUS: O
XHUMHYECKOU COCTaBJISIOIIEH

€CTECTBEHHOHAY4YHOM KapTHUHBI MHpA,
poIM XMMHU B IIO3HAHUM SIBJICHUUN

IIPUPOJIBI, B dbopmupoBaHuu
MBIIIICHUS U KYJIbTYPbI JINYHOCTH, €€
(byHKIMOHATBHOM IPaMOTHOCTH,
HEoOX0aUMOMH TSt penieHus

NPAaKTUYECKUX 3a1a4 M SKOJIOTMYECKH
000CHOBAaHHOTO OTHOUICHUSI K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpee;

- yMeThb TPOBOIUTH pPACYEThl IO
XUMHYECKUM bopmynam u
YPaBHEHHSIM XHMHYECKHUX PEAKIHMU C
UCTIOJIb30BaHUEM duznyeckux
BCJIMYHH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
MaccChl, obbeMa (HOpMabHBIE
YCIIOBHSA) ra3os, KOJINYECTBA
BCIIIECTBA; KCIIOJIb30BaTh CHUCTEMHBIC
XUMHYCCKUC 3HAHWS IS TPHHITHS
pelieHHI B KOHKPETHBIX YKM3HEHHBIX
CUTYaIllHsIX, CBA3AHHBIX C BEIIECTBAMH
Y VX IPUMCHCHUEM

OK 02 Hcnonp3oBath
COBpPEMEHHBIE CpPE/ICTBA
MIOWCKA, aHAJIHM3a U
UHTEPIIPETalUU
uH(popManuu, 1
uH(pOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodeCcCHOHATIbHON
JESITEIbHOCTH

B o0JacTu HEHHOCTH
HAYYHOTI'0 MO3HAHMS:

- c(hopMUPOBAHHOCTH
MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS
00IIIeCTBEHHOM
OCHOBAHHOTO Ha  Juajore
KYJIBTYp,  CIHOCOOCTBYIOILEIrO
OCO3HAaHMIO CBOEr0 MeCTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPILIEHCTBOBaHUE
SI3BIKOBOM M YUTATEIbCKOMU
KYJIbTYpbI KakK cpencTBa
B3aMMOJICHCTBUS MEXIY
JIFOJIBMH U TIO3HAHUS MUDA;

- OCO3HAHMWE LEHHOCTH HayYHOM
JeITEIbHOCTH, TOTOBHOCTE
OCYHIECTBJISITh MPOEKTHYIO |
HCCTIE0BATENIbCKYIO
JEeSATEIbHOCTh UHIUBUIYAILHO
Y B TPYIIIE;

OBiaagenue
YHUBEPCAJBHBIMH Y4eOHBIMU
NMO3HABATEJILHBIMH
JeHCTBHUAMM:

YPOBHIO
HayKH u
IIPAKTHKH,

- yME€Thb IUIAHUPOBATh M BBINOIHSITH
XUMHYECKUN JKCIIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BELIECTB
IpU HarpeBaHUM, MOJIYYCHHE JTUIICHA
51 HA3Y4YEHHE €ro CBOJCTB,
KaueCTBEHHbBIEC PEAKI[MU Ha allbJIETUIbL,
Kpaxmarl, YKCYCHYIO KHCIIOTY;
JeHaTypanusi OENKOB MPH HarpeBaHUU,
L[BETHBIE PEAKIMHN OEJIKOB; MPOBOIAUTH
peaKIMy HOHHOTO0 0OMEeHa, ONPeACTATh
cpeny BOJHBIX pacTBOpOB,
KaueCTBEHHBIE PEaKIMH Ha Cynb(har-,
KapOOHaT- W  XJOPHUA-aHUOHBI, Ha
KaTHOH aMMOHUS; pemarb
AKCIIEPUMEHTAJIbHBIE 33]aul IO TeEMam
"Merambs"  u "Hemeramnel") B
COOTBETCTBUHU C MpaBUIaAMH TEXHUKH

O0e30macHOCTH MpH  OOpalleHuu ¢
BEILIECTBAMH 51 1abopaTopHBIM
000pyI0BaHUEM; IPEeCTaBIATh
pe3yNbTaThl XUMHYECKOT0
JKCIepUMEeHTa B  (opMe  3aIlucH
ypaBHEHUU COOTBETCTBYIOIIINX

peakiuii U (QOpMYyIHUPOBATH BBIBOJIBI
Ha OCHOBE 3TUX PE3y/IbTATOB;

- YMETh aHAIU3UPOBATH XUMHYECKYIO
nH(}pOopMaIKIo, MOTYIaEMYIO U3 PA3HBIX




B) padorta ¢ nHpopManmeii:

- BJIAJIETh HaBbIKAMU
nojydyeHus UHPOpMALUU U3
WCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh
MTOUCK, aHaIu3,
CUCTEMATU3ALINIO u
UHTEpIpeTaluio HHPOpMAIUH
pa3NUYHBIX BHIOB U (opMm
MPEACTABICHUS;

- co3maBaTb  TEKCTHl B

pa3nuyYHbIX opMarax ¢ y4eTom
Ha3HaueHUsT UHOOpPMALMH W
L[eJIeBOW ayJIUTOpUHU, BBHIOUpAsS

ONTUMAJIbHYIO bopmy
HpeICTaBICHUS u
BU3yaJIM3alLlUY;

- OLOCHHBATb AOCTOBCPHOCTD,
JCTUTUMHOCTD I/IH(bOpMaIII/H/I, €C

COOTBETCTBUE  IPAaBOBBIM U
MOpPAJIbHO-3THYECKUM HOpMaM;
- HCIIONB30BaTb  CPEJCTBA
WH(POPMAIMOHHBIX "
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHU B peleHnu
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX U
OpPraHU3alMOHHBIX  3a7ady ¢
co0IroieHEM TpeOoBaHU
SPrOHOMUKH, TEeXHUKU
0e301IacHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX
U DTUYECKHX HOPM, HOPM
UH(pOPMAaIMOHHOM
0e30IMacHOCTH;

- BJIQJICTh HaBBIKAMU
pacrio3HaBaHMs M 3alUThI
nHpopmanuu,
UH(pOPMAaIMOHHOM

0€30MaCHOCTH JTAYHOCTH

HUCTOYHUKOB
uHpopmanuu,
Apyrue);

- BJJACTh OCHOBHBIMH METOJaMH
HAyYHOTO TO3HAHUS BEUIECTB W
XUMUYECKUX SBJIECHUN (HaOIIOIEHUE,
HU3MEepeHue, AKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMEThb TPOBOAWTH pacCUeThl IO
XUMHUYECKUM bopmynam u
YPaBHCHUSM XUMHYECKHUX PEAKIUHA C
UCTIOJIb30BaHUEM bu3nIecKkux
BEJIMYHH, XapaKTePU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMasbHbIE
YCIIOBHS) ra3os, KOJINYECTBA
BEIIECTBA; WCIIOIh30BaTh CHCTEMHBIC
XUMUAYECKHE 3HAHUS JUISI TPUHSATHS
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIMSIX, CBS3aHHBIX C BEIIECCTBAMH
1 UX IPAMCHCHUEM

(cpenctB  MaccoBoi
cetb MuTepHer wu

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

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEIbHOCTU u
CaMOOTIPE/IEIICHUIO;

-OBJIa/ICHHE HaBbIKAaMHU Yy4eOHO-
HCCIIEIOBATENBCKOM, TPOCKTHOM
Y COIIMATILHOM JIEATETbHOCTH;
OBjaieHue YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU
JleicCTBASIMM

0) coBMeCTHas 1eITeJIbHOCTD.
- TIOHUMaTh ¥ WCIOJIh30BATh
MpeuMyIlecTBa KOMaHIHOM U
WHIUBUAYAIbHON paboThI;

- YMeThb IUTAaHUPOBaTh M BBITIOJHSITH
XUMUYECKUN HKCIEPUMEHT
(IpeBparieHus: OpraHNIeCcKUX BEIIECTB
IpY HAarpeBaHUM, MOJIydYeHHE STHIICHA
5 A3y4YECHUE €ro CBOJCTB,
Ka4eCTBEHHBIE pEaKIUH Ha allbJEeTH/IbI,
KpaxMait, YKCYCHYIO KHCIIOTY;
JeHaTypalus OelKOoB IPU HarpeBaHuUH,
[[BETHBIC PEAKIUU OETKOB; TMPOBOIUTH
peakuuu HMOHHOTO oOMeHa,
OTIPENeNATh CPETy BOIHBIX PAaCTBOPOB,
KayeCTBEHHbIE PEaKIMU Ha cyibdar-,
KapOoOHaT- ¥ XJIOpUA-aHUOHBI, Ha




- IPUHUMATH LEIU COBMECTHOM
JESTEIIBHOCTH, OPTaHNU30BBIBATh
U KOOPAMHUPOBATH EHUCTBUS 110
€e JIOCTHI)KECHHUIO: COCTaBJIATH
IJIaH JEUCTBUM, pacHpencisarh

poiM  C  y4eToM  MHEHHH
Y4aCTHUKOB 00CyXI1aTh
PE3yNbTaThI COBMECTHOM
paboTsr;

- KOOPIMHUPOBATh U BBIMOIHSITh
paboTy B YCIIOBUSX peasbHOTO,

BUPTYaJIbHOTO u
KOMOMHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBIISATb TO3UTHUBHOE
CTpaTernyeckoe IOBEJCHUE B
Pa3IUYHBIX CUTYaIHsIX,
MPOSBISATE  TBOPYECTBO u
BOOOpaXkeHue, OBITh
MHUIUATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMU
peryasiTHBHbIMU
AefiCTBUSIMU:

r) NpUHATHE ceds W JAPYrux
JIOJeH:

-  TOpUHUMATh  MOTHBBl H
apryMEeHThI JIPYyTUX JIIOACH Npu
aHanmse pe3yNIbTaTOB
NEeSTeTbHOCTH;

- TMpU3HaBaTh CBOE IMPaBO U
paBoO  JApYrux JIIOAEH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C MO3UIIUU
JPYroro 4ejaoBeKa

KaTHOH aMMOHWUS; pemaTh
HKCIIEPUMEHTAJIbHBIE 33/1a4H 110 TeMaM
"Meramusl"  u "Hemeramisl") B
COOTBETCTBUU C MpPaBWIAMU TEXHHUKHU
0e30macHOCTH TIpH  OOpameHun ¢

BEIIIECTBAMH u 71a60paTOPHBIM
obopynoBaHueM; MIPEJICTaBIISTh
pE3yJIbTaThI XUMHYECKOTO
9KCIepuMeHTa B (opme  3amucu
ypaBHEHUI COOTBETCTBYIOILIHUX

peakumii U (GOPMYIUPOBATH BBIBOJIBI
Ha OCHOBE DTHUX PE3YJIbTAaTOB

OK 07 CopgeiicTBOBaThH
COXpaHEHHUIO
OKpY’KaroIlleH cpefpl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MPOU3BOCTBA,

3¢ (dHeKTUBHO
JIEWCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUIX

B 001acTH 3K0JI0r14eCcKOro
BOCIIUTAHMSA:

- c(hOpMHUPOBAHHOCTh
JKOJIOTUYECKON KYJIBbTYpHI,
IMOHUMAaHHE BIUSTHAS
COIATEHO-?KOHOMHYECKHX
MIPOLECCOB Ha COCTOSIHHE
INPUPOJHOM M COLMAIBHOU
Cpellbl, 0CO3HAHUE TTI00ATHFHOTO
Xapakrepa 9KOJIOTHYECKHX
npobiewm;

- IJTAaHUPOBaHUE i
OCYILIECTBJIEHUE JEHUCTBUH B
OKpY’Karollle cpese Ha OCHOBE
3HaHUA LEeJIed  YCTOMYUBOIO
pPa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HEINPUATUE NECHCTBUH,
TIPUHOCSIIINX BpeJl

- chopmupoBaTh MpeACTaBICHUS: O
XUMHYECKOU COCTAaBIISIIONIEH
€CTECTBEHHOHAay4YHOW KapTHUHBI MUpA,
pOJ'H/I XM B IIO3HAHUH ﬂBHGHI/IfI

HIPUPO/IBI, B (dbopmMHpOBaHUU
MBIIUIEHUS] U KYJIbTYPHl JTUYHOCTH, €€
(GyHKIMOHATIBHON IpaMOTHOCTH,
HEe0o0X0 MO TUISt pelieHus

IIPAKTUYECKHUX 33Ja4 U JKOJIOTMYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpEE;

- yMeTb  coOmojaTh  MpaBuia
JKOJIOTUYECKH 1es1ecoo0pa3Horo
MOoBeACHUsT B OBITY U TPYAOBOM
NEATEIIBHOCTH B ILIEJIAX COXPAHEHUS
CBOErO 3JI0POBbSI M  OKPYXKAIOUIEH
MIPUPOJHON Cpelibl; YUUTBIBATH
ONAaCHOCTHL BO3JIEUCTBUS HA JKHUBLIE




OKpY’KaIoIlleH cpee; OpraHu3Mbl ONPEACICHHBIX BELIECTB,

- YyMEHME TPOTHO3UPOBATH | IOHUMAs CMBICT ITOKa3aTess
HeOIaronpusTHHIE NIpeAeIIbHOU JOIyCTUMOM
DKOJIOTMYECKHE  IIOCIEICTBUSA | KOHLICHTpALUK

MPEAIPUHUMAEMBIX JICHCTBUH,
Mpea0TBpalaTh UX;

- pacumpesme OTbITa
JEATEIbHOCTH  3KOJIOTMYECKOU
HaIpaBJICHHOCTH;

- OBJIQJICHHE HaBbIKAMU
y4eOHO-UCCIIe10BATEIbCKOM,
MPOEKTHOM W COLMAIbHOMN
JIESATEIbHOCTH

IIK 3.4. ObOecnieunBaTh
BBITIOJIHEHHUE
MIPOTHBOIIOXKAPHBIX
MEPOIIPHUATHH,
MPEyCMOTPEHHBIX
MpaBUJIaMU, HOPMaMH U
CTaHJapTaMH

VYmMmenus:

KOHTPOJIMPOBATh B IMpeaeiaX CBOCH KOMIIETEHIIMHM TEXHUYECKUE U
OpraHU3aIMOHHO-PACTIOPSAIUTEIbHBIE  JOKYMEHTBl 10  BOIPOCaM
MOKapHOU OE30MaCHOCTH;

000CHOBBIBAaTh TMPEVIOKEHUS 110 TOBBIIMICHHIO ITPOTUBOIIOXKAPHOU
3alIUThl 00BEKTA;

pa3pabaTeiBaTh ~COBMECTHO C  PYKOBOACTBOM  OpraHHM3aldl U
CTOPOHHHMH OPTaHU3AIUSAMHU MEPOIPHUSITHS 110 TIPOPUITAKTHKE TIOKAPOB,
BBIMIOJHATh  MPOLEAYpPHhl  (pEerjJamMeHTbl) MPOBEPKU  TEXHHUYECKOIO
COCTOSIHUSI CPEJICTB MOXKAPOTYIICHHUS.

3HaHHA:

nopsiika pa3pabOTKA COBMECTHO C PYKOBOJCTBOM OpraHU3AlMH U
CTOPOHHHMH  OpraHU3AIMAMH  MEPONPHUATHH MO  TpOodHIAKTHKE
MOKapoB, OKa3aHWUA OpPraHU3AIMOHHOW TOMOIIM  PYKOBOJUTEISM

nonpasneneHHﬁ B BBIIIOJIHCHHUHU 3aIlJIAHUPOBAHHBIX MepOHpHHTHﬁ.

1K 3.9. IIpoBoauth
pacueThl HeOOXO0IUMBIX
pacxoaoB BOABI Ha
HapyXHOE U
BHYTpEHHEE
MOKapOTyIIEHUE

YMenus:

IPOBOJUTH pacyeT HeOoOXOIAMMBIX pacxXoJl0OB BOJbl Ha HapyXHOE U
BHYTpPEHHEE MOXKapOTYIICHHE.

3HaHUA:

TEXHUUYECKUX XapaKTEpUCTHK pacxoioB
BHYTPEHHEE M10KapOTYLICHHE;
INPUHLMIIOB  paboOThl  CHUCTEM
10’KapOTYILEHUS.

BOJBl HA HApYyXHOE H

Hapy’)KHOTO U BHYTPEHHETO




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI

3.1. O0beM y4yeOHOM AUCHMILIMHBI H BUABI Y4e0OHO#l padoThI

Bun yue6HO# paboThI Oomem B
yacax

O0beM yueOHO 11 CHUIITHHBI 70
CymMapHasi yueOHasi HATPY3Ka BO B3aMMO/1eiiCTBHU ¢ MpPenoaaBaTesieM 68
B TOM YHUCIJIE:

JIEKIIUHU 32
J1a00paTOPHBIE 3aHIATHS 8
IPaKTUYECKHUE 3aHITHL 28
KOHTPOJIbHBIE pabOThI -
KypcoBasi paboTa (IpoeKT) -
CaMocTosTenpHas pabora’ 2

[TpomexyTrouHas aTTectauus B popme nuddepeHipoBaHHOro 3auera




3.2 TeMmaTu4yecKUil IVIaH U coaeprkanue yueOHoi aucuuiiniabl b/1.09 Xumus

Conep:kanue y4eOHOTr0o MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKHUE Oo0bem DopMupywIme
HaumeHnoBaHue pa3jaeioB U TeM
3aHAITHS, CAMOCTOSITeIbHAA padoTa 00y4aoUIuXCs 4acoB KOMIIETeHIIUH
1 2 3 4

Pa3nen 1. OcHOBBI CTPOEHHS BeleCTBA. 6 OK 01
Tema 1.1. Ctpoenue  atomoB | Conep:kanue yueOHOro MaTepuajia 2
XUMHYECKHMX 5JEMCHTOB M mpupoaa | 1 | CoBpemeHnHass Mozenb cTpoeHHs aroma. CHMBONIMYECKHMH S3bIK  XHUMHUHU.
XUMHYECKOHN CBS3H. XUMUYECKUI 3JIeMEHT. DJeKTpoHHash KoHpurypamus atoma. Kiaccudukamms

XMMHYECKMX JJIEMEHTOB (S-, P-, O-ayeMeHThbI). BalieHTHbIE 3JEKTPOHBI.

BanenTtHoCTb. DneKTpoHHAas npupoja XUMHYECKON CBSI3H.

DNeKTPOOTpULATENIbHOCTh. BUIbl XMMHMUECKOH CBsI3UM (KOBaJEHTHAsl, MOHHAs,
MeTaJuInYecKas, BOJIOPOJIHAsI) U CIIOCO0bI ee 00pa3oBaHusl.

IIpakTHYecKue 3aHATHS 2
1 | Pemenne 3agaHMii Ha HCHOJB30BAHWE XMMUYECKOH CUMBOJMKM M Ha3BaHUM
COECIUHEHUII 10 HOMEHKJIAType MEXKIyHapOJHOIO COI03a TEOPETUYECKOW U
IIPUKJIAJHONM XUMHUM U TPUBHAJIBHBIX HA3BaHUU JJI COCTaBICHHUS XUMHUYECKHX
(GbopMyNl IBYXaTOMHBIX COEAMHEHHUN (OKCHAOB, CyIb(QUIOB, THAPUAOB U T.I.) U
IPYTUX HEOPTAaHUYECKUX COEIMHEHUN OTAEIBHBIX KIIaCCOB.

[IpakTnueckue 3agaHUsl Ha YCTAHOBJEHHE CBS3M MEXIy CTPOCHHEM aTOMOB
XUMHUYECKHUX DJIEMEHTOB W NEPUOJNYECKUM H3MEHEHHEM CBOMCTB XHMHUYECKHX
JJIEMEHTOB U MX COCIWHEHUH B COOTBETCTBUHU C MoJiokeHHeM llepmonnueckon

CUCTEMBI.
Tema 1.2. Ilepuoanueckuil 3axoH u | [IpakTHyeckue 3aHATHSA 2 OK 01
tabnuua JI.1. Menneneesa. 1 | Ilepuonuueckas cuctemMa xumuueckux osnemeHtoB M. Mengeneesa. OK 02

@uznueckuit  cmbicn  [lepuogmueckoro  3akonma .M.  MeHnneneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMU
HpOCTI)IX N CJIOXHBIX BEHICCTB B COOTBCTCTBUU C ITOJOXKCHUEM XUMHUUYCCKOI'O
snemenTa B Ilepuoguyeckoit cucteme. MUpOBO33peHUECKOE U HAYUYHOE 3HAYEHUE
[Tepuonnueckoro 3axkona J[[.M. MenneneeBa. IIpornossr JI.MI. MeHnneneena.
OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

Pemenne NIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHAN Ha
XapaKTepU3alui0 XUMHUYECKUX dJIEeMEHTOB «MeTalinndeckue / HeMeTalUTHUeCcKue
CBOMCTBA, AJIEKTPOOTPHUIATEIIFHOCTh XMMHYECKUX DJIEMEHTOB B COOTBETCTBUHU C
WX DJEKTPOHHBIM CTPOCHHEM U TIOJIO)KEHHUEM B MEPUOJAMYECKON CUCTEeME
xuMu4deckux demeHToB .M. Menaeneenay.




Pa3nen 2. XuMnyeckne peakium.

10

Tema 2.1. Tumel XUMHYECKUX
pEaKLHid.

Conep:kanue y4eOHOT0 MaTepuaJia

1

Knaccupukanuss U TUOB XUMHUYECKUX PEAKLIUH C y4yacTHEM HEOPTaHWYEeCKHUX
BemiectB. CoCTaBlIeHME ypaBHEHUN pEakLMd COCOUHEHMS, Pa3JIOXKCHMUS,
3aMelieHusi, oOMeHa, B T.4. pEaKIUil TOpPEeHHs, OKUCICHUS-BOCCTAHOBJICHUS.
YpaBHeHMsI OKHCIEHUSA-BOccTaHOBIIeHUsA. CreneHb okucieHuss. OKUCIHTENb U
BOCCTAHOBHUTEIIb. CocraBnenue u YPaBHUBAaHHE OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA METOIOM 3JIEKTPOHHOro OasaHca. OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE DPEAKUHUU B IIPUPOJE, NPOU3BOJACTBEHHBIX IIpPOLECCaX U
KU3HEICSITEIbHOCTH OPraHU3MOB.

IIp

AKTHYCCKHC 3aHATHUSA

KonnyectBeHHble OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B
XMMHW W pacyeTbl MO YpaBHEHHUSIM XHMHYECKHX peakuuil. Moyb Kak eauHuIa
KoJIM4yecTBa BelecTBa. MoisipHas Macca. 3aKOHbl COXPaHEHUsI MAacChl U SHEPTUU.
3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOCUTENbHAsI IJIOTHOCTH Ia30B.
PacueTsl MO ypaBHEHMSM XMMHUYECKMX pEakIHUil C HCHOJIb30BAHUEM MAacChl,
o0BbeMa (HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJMYCCTBA BEIISCTRA.

OK 01

Tema  2.2.  DnexrponuTHyecKas
JMCCOLIMAIMs M HOHHBIA OOMEH.

Coaep:xanue yueOHOro MaTepHaJia

1

Teopus INEKTPOIUTUYECKON JUCCOLUALNH. Nonsl. OJEKTPOJINTHI,
HERJIeKTposInThl. Peaknuu noHHOro ooOmeHa. CocTaBlleHHE PEAKIUA HOHHOTO
OoOMEHa MyTeM COCTaBJIECHUS HX TOJHBIX M COKpAIEHHBIX MOHHBIX YpaBHEHUI.
KucnoTHO-0CHOBHBIE peakiiy. 3a/laHusl Ha COCTaBICHUE HOHHBIX PEaKIUil.

JlabopaTopHbIe 3aHATHSA

1

JlabopaTopHas pabota « TUITBI XUMUUYECKHUX PEaKIIUii».

HccnenoBanue TUIMOB (1O COCTaBY M KOJIMYECTBY MCXOJIHBIX M OOPa3yIOLIMXCS
BELIECTB) M TNPU3HAKOB XMUMHYECKHX peakuuid. IIpoBeneHue peakiuii MOHHOTO
oOMeHa, ompejieseHHe Cpeabl BOJHBIX PACTBOPOB. 3aJlaHMsl Ha COCTaBJICHUE

VOHHBIX PEaKIUil.

KonTponpHas padora Nel. CTpoeHue BelecTBa 1 XUMUYECKHE PEaKIIUU.

OK 01
OK 04

Paspnen 3. CTpoeHne U CBOMCTBA HEOPIAaHMYECKUX BELECTB.

16

Tema 3.1. Knaccudukanus,

Coaep:xanue yueOHOro MaTepuaJia

OK 01
OK 02




HOMEHKJIaTypa u
HEOPraHWYECKUX BELIECTB.

CTpOCHHE

[Ipenmer Heopranmyeckoi xumuu. Kiaccupukaiyss HEOPraHMUECKUX BEILIECTB.
IIpoctbie u crnoxkHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCHUBI,
TUPOKCUBI, KHCJIOTBHI, COJM). B3auMOCBSi3b HEOPraHWYECKUX BEIIECTB.
ArperaTHble cOCTOsSiHUS BemlecTBa. Kpucramimueckue M amMop(dHbIE BelLIECTBA.
Tunsl  KpUCTAUIMYECKUX  PELIETOK  (aTOMHas, MOJIEKYyJspHas, HOHHAasl,
MeTajulndyeckas). 3aBUCHUMOCTb (DM3MYECKUX CBOMCTB BelleCcTBA OT TUIA
KPUCTAIJINYECKON pEHIeTKH. 3aBUCUMOCTh XMMHMUYECKON aKTHBHOCTH BELIECTB OT
BHJA XHMHYECKOM CBSI3M W THUNA KPUCTAUIMYECKOW pemeTkd. IIpuumHel
MHOT000pa3usi BEIIECTB.

Ilp

AKTHYECKHC 3aHATHUSA

Homenknatypa HeopraHM4ecKMX BEILECTB: Ha3BaHHE BEIIECTBA MCXOJd M3 HUX
XUMUYECKOH (OpMYNbl WIH COCTaBIEHUE XUMHUYECKOW (OpMynbl HCXOAs U3
Ha3BaHMsl BemectBa 1o MexayHaponHoi (MIOITAK) wnm  TpuBHanbHOM
HOMEHKJIaType.

Pemenne mpakTHuecKuX 3amaHM O  KJIacCH(UKAIMK, HOMEHKJIAType W
XUMHUYECKUM (hOpMyJIaM HEOPraHWYECKUX BELIECTB PA3INYHbIX KJIACCOB (yTrapHbIi
ra3, yrjaeKucibli ra3, aMMHUak, raiieHas U3BeCTb, HEralleHas W3BECThb, [IUThEBas
cola W JpYTrux): Ha3blBaTb M COCTaBIATH (OPMYJIBl XUMHUECKUX BEILECTB,
OIIpENIeNIATh IPUHAIJIEKHOCTD K KIIACCy.

Hcrtounnku xuMudeckoil mHpopmanuu (CpeacTB MaccoBO MHGOpMaluu, CeTbh
Wnrtepuer u apyrue). [louck uHpoOpmManum mno Ha3BaHUSIM, UAEHTU(]UKATOpaM,
CTPYKTYPHBIM (hopMyJIam.

OK 09
I1IK 3.4

Tema  3.2. Dduznko-xumMuuecKue
CBOMCTBA HEOPTaHUYECKUX BEIIECTB.

Coaep:xanue yueOHOT0 MaTepHaJia

1

Mertamnel. O6mue Qu3MuecKkue M XUMHUYECKHEe CBOMCTBa MeTayioB. CrocoObl
MoJIydyeHusl. 3Hau€HUe METaJJIOB U HEMETAIIJIOB B MPUPOE U KUZHEACSITEIbHOCTH
YeJIoBeKa U opranu3MoB. Kopposus MeTauioB: BUAbl KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HH.

Hemeramnpl. OOmue Qu3Mueckue W XUMHUECKHE CBOWCTBA HEMETAJUIOB.
Tunuuneie cBoiictBa HemeramwoB [V— VII rpynn. Knaccuduxauus wu
HOMEHKJIaTypa COeIMHEHNI HeMeTaioB. KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B
MIPUPOJIE.

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEILECTB (OKCHU[OB,
THIPOKCHUIOB, KUCJOT, COJed M Jip.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB

IMPOCTHIX BCIICCTB, BOAOPOAHBIX COCI[PIHCHHfI, BBICHIUX OKCUIAOB U THAPOKCHUIOB.

IIp

AKTHYCCKHUE 3AaHATHUA

OK 01
OK 02
IK 3.9




CocraBiieHHne ypaBHEHUM XUMUYECKUX PEAKIMH C y4aCTHEM IPOCTBIX U CIOXKHBIX
HEOPraHWYECKHX BEIIECTB: METAUIOB M HEMETa/UIOB, OKCHIOB METaJUIOB,
HEMCTAJIJIOB U aM(l)OTepHLIX 3JIEMCHTOB, HeOpI‘aHI/I‘ICCKI/IX KHCJIOT, OCHOBaHI/Iﬁ u
aM(OTEpPHBIX THUAPOKCHIIOB, HEOPTaHMYECKUX COJICH, XapaKTEpHU3YIOIIMX HX
CBOMCTBA.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHMM HAa CBOWCTBA,
COCTaB, MOJy4YeHHEe W 0e30MacHOe MCIOIh30BAHUE BAKHEHIINX HEOPTaHUYECKHX
BEIIECTB B OBITY U MPAKTHUUECKON JEATECILHOCTH YEJIOBEKA.

Tema 3.3. Wnentudukanus
HEOPraHUYECKUX BEIIECTB.

JlabopaTopHble 3aHATHS

1

JIaGoparopHas pabota «neHTH(UKaLNg HEOPraHUUECKUX BEIIECTB.

Pemenne skcneprMEHTANBHBIX 3a7ad 10 XMMHYECKMM CBOMCTBAM METAUIOB U
HEMETAJJIOB, [0 PACIO3HABAHUIO M IIOJYYEHUIO COCIMHEHUH METAUIOB H
HEMETAJIJIOB.

Wnentudukanuss HEOPraHMYECKHUX BELIECTB C MCIOJIb30BaHUEM HUX (DU3HUKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KadyeCTBEHHBIX peakuui. KauecTBeHHbIE
peakimu Ha cyib(aT-, KapOOHAT- U XJIOPH1-aHUOHbI, HA KATUOH AMMOHHSI.

KonTpospHas padora Ne2. CBoiicTBa HEOPraHMYECKHUX BEIICCTB.

OK 01
OK 02
OK 04

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHMX BelleCTB.

24

Tema 4.1. Knaccudukanus, crpoenue
U HOMEHKJAaTypa  OpraHM4YecKuX
BEIIIECTB.

Coaep:xanue yueOHOTro MaTepHaJia

1

[losiBeHne 1 pa3BUTHE OPraHUYECKON XMMHUM Kak Hayku. [IpenMer oprannueckon
XUMUHU. MecTo U 3Ha4eHHE OPraHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
XHAMHMUYECKOE CTPOEHUE KaK IOPSIOK COCIMHEHMSI aTOMOB B MOJIEKYJIE COIVIACHO
UX B&JIEHTHOCTH. OCHOBHBIE TIOJOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHUS
OpraHnyveckux coearuHeHuii A.M. bytiepoBa. YriaepoaHblil CKeJIeT OpraHu4eCcKon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOI'O CTPOEHUS MOJIEKYIIL.
N3omepus 1 U30MepHI.

[Tonsitue o ¢QynkunonaneHoil rpymme. Pagukan. [lpuHnunsl kiaccuukanuu
OPraHUYECKUX COCIMHEHHNU. MexayHapoaHas HOMEHKJIaTypa W IPHUHLIMIIBI
HOMEHKJIaTypbl OpraHudeckux coeauHeHuil. [lonsTtne 00 azoTcomepKammx
COEIMHEHUSX, OMOJIOTMYEeCKH aKTUBHBIX BeIeCTBax (yrieBojax, xKupax, OeiaKkax u
Ip.), BBICOKOMOJIEKYJISPHBIX COECIUHEHHUSIX (MOHOMEp, IMOJHUMEp, CTPYKTYpHOE
3BEHO).

IIpakTH4eckHne 3aHATHA

OK 01
IIK 3.4




Homenknarypa opraHn4eckux COEAUHEHMH OTAEJbHBIX KJIaCCOB (HACBHIICHHBIE,
HEHACBIILIEHHbIE U apOMAaTHUYECKUE YIIIEBOJAOPOAbI, CIUPTHI, (PEHOINBI, AJIbJETUIBI,
KETOHbI, KapOOHOBbIE KUCIOTHI M Ap.) CocTaBieHHE MOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJ OPraHMYECKUX BEIIECTB OTJIEJIBHBIX KJIACCOB, UCHOJIb3Ys
UX Ha3BaHMsI IO CUCTEMATUYECKOM M TPUBUAIBHONM HOMEHKJIAType (3TUJIEH,
alleTWIEH, INIMUepuH, (GeHod, (OopMalbAerull, yKCyCHas KHUCIOTa, TIJIMLUH).
Pacuerst mpocreiimieli  ¢GoOpMyNbBl  OPraHMYECKOW MOJEKYJbl, HCXOIS W3
AJIEMEHTHOTO cocTana (B %).

Tema 4.2. CBoiicTBa OpraHM4eCKHX
COEIMHEHUM.

Coaep:xanue yueOHOro MaTepHaJia

1

®OU3MKO-XMMUYECKHE CBOWMCTBA OPraHMYECKHX COCJIMHEHHWH OTIENBHBIX KJIACCOB
(ocobennoctn  kiaccuHUKAMK W HOMCHKJIATYPh ~ BHYTPH  KJIacca;
TOMOJIOTHUECKUI psiag U obmias ¢dopmysa; u3oMepus; (U3NYECKUE CBOWCTBA,
XUMHYECKHE CBOMCTBA; CIIOCOOBI ITOTYICHHUS):

- TIpe/esbHBIC YIIIEBOJIOPOJ LI (IKaHBI W IUKJIOANKaHbI). ['OpeHHe MeTaHa Kak
OAWH M3 OCHOBHBIX MCTOYHHMKOB TCIIJIa B IMPOMBINIJICHHOCTH H 6I)ITy. CBoilicTBa
MPUPOJIHBIX YIIIEBOJIOPOJIOB, HAXOXKIICHHE B IPUPOIC U IIPUMCHEHUE aJIKAHOB;

- HCIIPCACIIbHBIC (aJIKeHLI, AJIKUHBI n aJ'IKaZII/IeHLI) u ApOMATHUYCCKUC
yriaeBoaopoabl. ['opeHue aneTuiieHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO
TJTAMEHH JUTSI CBAPKU U PE3KU METAJLIOB.

OU3NKO-XMMHUUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHHM OTIEIbHBIX KIIACCOB
(ocobenHocTn  KiIaccMPUKAIMM W HOMEHKJIATypbl  BHYTPH  KJjlacca;
TOMOJIOTHUECKUU psig U oOmias ¢opmyna; uzomMepus; (U3NYECKUE CBOWCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHU):

- KHUCIIOpOACOepkKalllie COeTUHEHUS (CIUPTHI U PEHOIbI, KapOOHOBBIE KUCIOTHI U
3(hupkI, ampaETHABl U KETOHBI, XUPBI, YriieBojbl). [IpakTruueckoe NMpuUMEHEHHE
STWICHTIIMKONS,  ThunepuHa,  ¢enoma.  [lpumenenue  dopmanpaeruia,
aneTanbAeTu/Ia, YKCYCHOM KHUCIOTBHL. MbIIa Kak COJIM BBICIINX KapOOHOBBIX
KUCJIO0T. Moronue CBOWCTBA MbLA.

OK 01
OK 02
OK 04
IIK 3.9




DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKHUX COEAUHEHHUM OTACIIbHBIX KJIACCOB
(ocobeHHOCTH KJ1accu(uKanuu u HOMEHKJIaTypbl BHYTpHU KJjacca,
TOMOJIOTHUECKUH psia U obmas ¢opmyrna; nuzomepus; (U3NUYECKUE CBOWCTBA,
XUMHUYECKHUE CBOMCTBA; CIIOCOOBI IMOTYYEHUS):

- a3oTcoepiKalue CoeAuHEHUs (aMUHBI W aMUHOKUCIOTBI,  OEJIKH).
BricokoMONIEKyIISIpHBIE  COCIMHEHMsI  (CHHTETHYECKHE W OMOJOTUYECKH-
aKTUBHBIC). MoOHOMEp, MoJIUMEp, CTPYKTYpHOE 3BeHO. [lomumepuzanus sTuiieHa
KaK OCHOBHOE HaIlpaBJICHUE €TI0 UCMOJIb30BAHMS.

['eHeTHueckas CBsI3b MEK]y KJIACCAMU OPraHUYECKHX COCIMHEHUM.

Ilp

AKTHYECKHC 3aHATUA

CBoiicTBa OpraHMYECKUX COEIMHEHUN OTIENbHBIX KJIaccoB (TpUBHAJbHAsA U
MEXIyHapoaHas HOMEHKJIaTypa, XMMUYECKHE CBOWCTBA, CIOCOOBI MOIYYEHUs):
npeneiabHble (IKaHbl M LUKIOAJIKAHbI), HENpeAebHble (AJIKEHBI, AJKUHBI U
aJIKaJUeHbl) U apOMaTUYECKHE YTJIEBOAOPOAbI, CIUPTHI U (HEHOJbI, KAapOOHOBbIE
KHCIOTBl W d3(QUpPHI, aidbIerugsl W KETOHBl, aMHUHBI W aMHHOKHUCIIOTEHI,
BBICOKOMOJIEKYJISIDHBIE  COCIIMHEHUSA. 3aJaHus Ha COCTaBICHUE YPaBHEHUMU
XUMHUYECKHX PEaKIMi C y4acTHEM OpPraHMYECKHX BEIECTB HAa OCHOBAaHUU MX
COCTaBa U CTPOCHUSL.

CocraBneHue cxeM peakiuid (B TOM 4YHCJIE IO MPEAJIOKEHHBIM IEMOYKaM
MIpPEeBpAIeHHI), XapaKTEepU3YyIOIUX XUMHYECKHE CBOICTBA OpraHUYeCcKHX
COG)II/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB, CIOCOOBI  HX IMOJIY4YCHHUA W HAa3BaHUC
OpPraHMYEeCKUX  COEJAMHEHUH 10  TPUBHAIBHOW WO  MEXAYHApOJHOU
CHUCTEMAaTUYECKON HOMEHKJIATYpe.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHUN Ha CBOWCTBA
OpraHUYECKUX COCIMHEHUM OTACIIbHBIX KIJIACCOB.

CamocrosiTeibHast padoTa 00y4alOIMXCcst

1

[Toctpoenue Gpopmysn opraHMUECKUX BEUIECTB MO Ha3BaHUSAM U Ha3BaHHE BEIIECTB
1o popmynam. Coctapierue GopMys H30MEPOB U TOMOJIOTOB.

Tema 43. Nnentudukanus
OpPraHMYECKUX BELIECTB, X 3HAUCHUE
U TOpUMEHEeHue B  OBITOBOW U
IIPOU3BOJCTBEHHOW  AEATEIBHOCTU
YeJI0BEKA.

Coaep:xkanue yueOHOT0 MaTepHaJia

1

buooprannueckue coenunenus. [Ipumenenue u Guosoruyeckasl poyib yrieBo0B.
OxucrieHue YyrieBojJIoB — MCTOYHHK SHEPIHMM JKUBBIX OpraHu3moB. OOsacTtu
MpPUMEHEHUsT aMHHOKHUCIOT. [IpeBpaimieHuss O€lKOB TNHINM B OpraHU3Me.
buonornueckue ¢ynkuuu OenkoB. buonornuyeckue ¢yHkuuM kUpoB. Poib
OpPraHUYECKOM XMMUU B pelIeHUH MPpo0JIeM NMUIIEBOM 6€30IacHOCTH.

OK 01
OK 02
OK 04
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Ponb oprannyeckoil XUMHH B PELICHUU MPOOJIEM dHEPreTUYeCKOi 0e301MacHOCTH,
B Pa3BUTUM MEIUIMHBI, CO3JaHHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHKOB
SHEpruu (aJbTEpHATUBHBIE HMCTOUYHUKH HHEpruu). OMacHOCTb BO3JACHCTBUS Ha
KMBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KIACCOB (YIJI€BOAOPOABI,
CIHPTHI, (PEHOJIBI, XJIOPOPTAaHUYECKUE MPOU3BOIHBIC, aJbACTHIBl U JAp.), CMBICI
1I0Ka3aTesIsl pesieIbHO JIONYCTUMON KOHIIEHTPALIUU.

JlabopaTopHble 3aHATHS 2
1 | JIaGoparopHas pabora: «neHTHduKaLns OpraHu4ecKUX COCIUHEHNUN OTICIbHBIX
KJIACCOBY.
WnenTudukanus opraHMYeCKUX COEIMHEHHUH OTIENIbHBIX KJIaccoB (Ha MpHUMeEpe
aJIbJIETUJI0B, KpaxMalla, YKCYCHOM KHUCIOThI, OEJIKOB U T.II.) C UCIOIb30BAaHUEM UX
(GU3NKO-XMMMUYECKMX CBOMCTB UM  XapaKTEpPHbIX KA4YEeCTBEHHBIX peaKIuil.
Henarypauus Oenka mnpu  HarpeBaHuu. llBeTHble  peakuuu  O€IKOB.
Bo3HuKHOBEHHE aHAIUTUYECKOTO CHUTHAla C TOYKM 3pEHHMs XHMHYECKUX
IIPOLIECCOB  NpPH  IMPOTEKAHMHM  KAYECTBEHHOM  peakluu, I103BOJISIIOIIEH
UACHTU(UIMPOBATH MPEAJIOKEHHbIE OPraHUYECKHE BEIIECTBA.
KonTpossHas padora Ne3. CTpykTypa ¥ CBONCTBAa OPraHMYECKUX BEILECTB. 2
Pa3nes 5. Kunernueckne 1 TepMOAHMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKHX PeaKIUi. 4 OK 01
Tema 5.1. CkOpoCTh XMMHUYECKUX Copnepxxanue y4yeOHOIro MaTepuasa 2 OK 02
peakuuii. XMMUYECKOE PaBHOBECHE. 1 | CkopocTh peakiuu, €€ 3aBUCMMOCTb OT pa3jdUYHbIX (QaKTOpPOB: MPHUPOJIBI IK 3.4
pearupyomux BeIEeCTB, KOHIEHTPALUN PEarupyroIuX BEIIECTB, TEMIIEPATyphbl U IIK 3.9
IUIOUIAIM  PEAKIMOHHOW MOBEpXHOCTU. TerioBble A EKTbl XHMHUYECKUX
peakuuii. JK30- ¥ 3HAOTEPMHUUECKHE, PEAKIUH.
O6parumocTh peakiuil. XUMHUYECKOE pPaBHOBECHE W €ro CMEIICHHE MO/
JeWCTBUEM pa3IMyHbIX (DAKTOPOB (KOHIEHTPALMs PEAareHTOB WM MPOAYKTOB
peakiuu, JaBjl€HUE, TeMmIeparypa) s CO3JaHHUs ONTHUMAaJbHBIX YCIOBUM
MIPOTEeKaHus XuMuyeckux npoueccon. [Ipunnun Jle [IlaTense
IIpakTnyeckue 3aHATHS 2
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 33/1aHUI Ha aHANU3 (DAKTOPOB, BIUSIOIINX

Ha U3MCHCHUC CKOPOCTHU XUMHYECKOH p€akuuu, B T.4. C HOSI/IIII/II\/'I 3KOJIOTHYECKHU
1[e71eco00pa3HOro TOBENCHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B IEJSAX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAOIIEH MPUPOTHON CPEIBL.

Pemienue nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK HA NPUMEHEHHE NpuHIuUna Jle-
[ITarenpe I HAaXOXKJICHUS HANpPaBICHUS CMEIIEHUS PAaBHOBECUS XUMHUYECKOH
peakiuu W aHaJIu3 (baKTOpOB, BIUAKOIIMX Ha CMCIHICHUC XHUMHUYCCKOI'O

pPaBHOBECHSI.




Pa3nen 6. PacTBopbl. 4 OK 01
Tema 6.1. [TonsiTue o pacTBOpax. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 02
1 | PactBopenne kak (Qu3MKO-XxMMUYeckuid mpouecc. PactBopel.  CriocoObl OK 07
IIPUTOTOBJIEHUSI PAacTBOPOB. PacTBopuMocTb. MaccoBas 10511 pacTBOPEHHOIO 1IK 3.4
BemiecTBa. CMBICT TOKa3arensl MPEACTbHO TOMYCTUMOW KOHIICHTPAMA U €ro IK 3.9
HCIOJIb30BAHUE B OLICHKE HKOJIOTHUECKON O€3011aCHOCTH.
[IpaBuna S5KOJOTMYECKH IEJIECOO0pa3sHOTO TOBEACHUS B OBITY WU TPYAOBOM
JESITEIbHOCTH B LIENIIX COXPAHEHUsI CBOETO 37J0POBbsl U OKPYXKAIOLIEH IPUPOAHOIL
Cpe/lbl; OIIaCHOCTh BO3AECHCTBUSI HA KUBbIE OPraHU3Mbl OIIPEJICTIEHHBIX BELLIECTB.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aJaHMH Ha PpPacTBOPSI,
WCIOJIb3yeMbIe B OBITOBOM M IPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA.
Tema 6.2. HccnepnoBanue cBolictB | JIabopaTopHble 3aHATHS 2 OK 01
pacTBOpPOB. 1 | JIaboparopnas pabota «IIpuroToBieHne pacTBOPOBY. OK 02
[IpuroToBneHue pacTBOPOB 3aJaHHOMN (MAacCOBOM, %) KOHIIEHTpAIUU (C TPAKTUKO- OK 04
OpPUEHTUPOBAHHBIMU BOIPOCAMM) U OIIPEAEICHUE CPE/IbI BOJHBIX PACTBOPOB. [IK 3.4
Pemenue 3aa4 Ha NPUTOTOBJICHUE PACTBOPOB. 1K 3.9
Pa3nes 7. Xumusi B ObITY M IPOM3BOACTBEHHOM eI TEJIbHOCTH YeJIOBeKA. 4 OK 01
Tema 7.1. Xumus B ObiTty u | Conep:kanue yueOHOro MaTepuajia 2 OK 02
NPOM3BOJICTBEHHON  AedrenbHOCTH | 1 | HoBeime nocTHkeHHs XUMHUYECKOW HayKHM M XMMHYECKOH TexHonoruu. Poinb OK 04
YeNIoBeKa. XAMUH B OOECIICYEHHH DKOJOTMYECKOW, JHEPreTHYECKOM U MHUIIEBON OK 07
0€30IacHOCTH, Pa3BUTUM MeAMLMHBL. [IpaBuia moucka M aHanM3a XUMHUYECKON IK 3.4
uHQOpMAIlMM W3 PA3IMYHBIX HCTOYHHKOB (HaydHas ¥ y4eOHO-HaydHas IK 3.9
JUTEpaTypa, cpesicTBa MaccoBoil nHdopMmaimu, cetb MHTEpHET).
IIpakTHyeckue 3aHATHSA 2
1 | Ilouck m aHanu3 KeHCOB O NMPUMEHEHUM XMMHYECKHUX BEIIECTB M TEXHOJOTHMH C
ydeToM Oyaymed mpoecCHOHATbHON MESITeNIbHOCTH IO TeMaM: BaKHEHIIe
CTPOUTENbHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTepUabl, KpPacKH, CTEKIIO,
KepaMuKa, MaTepuanabl JJs JJIEKTPOHUKH, HAHOMATepUaNbl, TEKCTHIIbHbBIE
BOJIOKHA, HCTOYHUKM OSHEPrHMM, OpraHMYecKHe W MUHEpalbHble YI00peHus,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSI.
3amura: [IpencraBneHue pe3yabTaToOB pelIeHus KeHcoB B (hopMe MUHH-JIOKIIA1a C
MIPE3ECHTALMEH.
[TpomeskyTouHas arTecTanus no AucuuiuinHe (audQepeHnrpoBaHHbIN 3a4eT) 2

Bcero
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ITPUMEPHBIE TEMbI MHIUBUY AJIBHBIX ITPOEKTOB
O AMCHUIIVIMHE B/1.09 XUMMUA

1. buoTexHosorus U reHHas HHXeHepus - TexHoaornu XXI Beka.
2. HaHoTexHOJIOTHS Kak MPUOPUTETHOE HANpPABICHHE pA3BUTUS HAyKd U
npousBojcTBa B Poccniickon denepanun.
. CoBpeMeHHbIE METO/1bl 00€33apakKMBaHUS BOBI.
. AJITIOTPOIHS METAJIOB.
. Kuznp u gesrenpHocth .M. MeHaeneena.
. «[leproguyeckomy 3aKoHy Oyayliee He TPO3UT Pa3pPyLICHUEM. ..»
. Cuntes 114-ro sanemenTa - TpuyMd poCCUNUCKUX (PU3UKOB-SIEPIIUKOB.
. I3oTomsI Bogopoa.
. Ucnonb30BaHnEe paOaKTUBHBIX U30TONOB B TEXHUYECKUX LIENISX.
10. PEeHTreHOBCKOE U3ITYYEHHUE U €TI0 UCIIOIB30BAHUE B TEXHUKE U MEIULIMHE.
11. IIna3zma - 4eTBEPTOE COCTOSIHME BELIECTBA.
12. AMop@dHbI€e BelecTBa B MPUPOJIE, TEXHUKE, OBITY.
13. Oxpana okpyxkaruien cpebl OT XUMUYECKOT0 3arpsi3HeHns. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arPsI3HEHUS OKPYKAIOIIEH CpeIbl.
14. [IpumeHeHue TBEPOTO U ra3o00pazHoro okcuaa yriaeposaa (IV).
15. 3ammuTa 030HOBOTO SKpaHa OT XMMUYECKOTO 3arpsi3HCHMUS.
16. I'pyOonucriepcHble CHUCTEMBI, HX KiIacCU(PHUKAUs M HCIOIb30BAaHUE B
npo(hecCUOHATBHOM NeATENbHOCTH.
17. KocmeTnyeckue refu.
18. IIpumeHeHue CyCIIeH3ui U SMYJIbCUI B CTPOUTEIIBCTBE.
19. MuHepaiibl 41 TOpHBIE TIOPOJIbI KAK OCHOBA JINTOC(EPHI.
20. PacTBOpBI BOKpYT Hac. THUIIBI paCTBOPOB.
21. Bona kak peareHt u cpeia Juisi XMMUYECKOro Ipoliecca.
22. Kuznb u nesrenpHocTh C. Appenuyca.
23. Bxiiag OTEYECTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH DJIEKTPOJIUTHIECKON
I CCOITUAIIY.
24. YcTpaHeHHe )KECTKOCTH BOJIBI HA TPOMBIIIJICHHBIX MPEANPUITUSAX.
25. CepHas KHCIIOTa — «XJ€0 XUMUYECKON MPOMBIIIEHHOCTH .
26. Hcmonp3oBaHWEe MUHEPATBHBIX KHCIOT Ha MPEANPHUATHAX PA3TUIHOTO
npodus.
27. OKCUJIBI ¥ COJIM KaK CTPOUTEIbHBIE MAaTEPUAIIBI.
28. Uctopus rurca.
29. IloBapeHHast COJIb KaK XUMUYECKOE ChIPBE.
30. MHoronukuil kKapOOHAT KaJbLUs: B IPUPO/JIE, B MPOMBIIUIEHHOCTH, B OBITY.
31. Peaknuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.
32. BupTyanbHO€ MOJAEIMPOBAHNE XUMHUECKUX IIPOLIECCOB.
33. DAEeKTpOJIn3 PaCTBOPOB AJIEKTPOJIUTOB.
34. DneKTpoJin3 PaciuiaBOB AIIEKTPOJIUTOB.
35. [IpakTueckoe IIPUMEHEHUE AIEKTPONIH3A: paduHUpOBaHUE,
raJibBaHOIUIACTUKA, FAJIbBAHOCTETHS.
36. Uctopus noiaydeHus: 1 IpOU3BOJCTBA AITFOMUHMS.
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37. DNeKTpOINTUYECKOE NOJTyuYeHUE U paUHUPOBAHUE MEJIH.

38. XKuznsp u nesreabHoCcTh . J9BH.

39. Ponp MeTaioB B HCTOPUM YEJIIOBEUYECKOM HUBHIM3auuu. Mcropus
OTEYECTBEHHOM uepHOM  MeTamtyprud. CoOBpPEMEHHOE  METAJLTypruyecKoe
IIPOU3BOJICTBO.

40. UcToprs 0TE€4eCTBEHHOW BETHOM METAILTYpruu. Pojap METalIOB U CILJIAaBOB B
HAy4YHO- TEXHUYECKOM ITPOrpecce.

41. Koppo3ust METAJUIOB U CIOCOOBI 3aIUTHI OT KOPPO3HH.

42. neptHble uau 01aropoaHbIe Tasbl.

43. Posxnaromye coiau — rajoreHbl.

44. Victopus MBEICKON CITMYKH.

45. Ucropust BOSHUKHOBEHMS M Pa3BUTHUSL OPTaHUYECKON XUMHUH.

46. Xusub u aestenbHocTh A.M. byTieposa.

4’7. Butanusm u ero Kpax.

48. Ponp OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUM M Pa3BUTHH MHPOBOU
OPraHUYECKON XUMUH.

49. CoBpeMEHHBIE NPEICTABICHUSA O TEOPUH XUMHUYECKOTO CTPOEHHS.

50. DKonOrnYecKue acCreKThl HCIOJIBb30BAHUS YIIIEBOAOPOIHOTO ChIPBSI.

51.  DOKOHOMHYECKME  aCHEKTBl  MEXKIYHApOAHOTO  COTPYIHHYECTBA IO
MCITOJIb30BAHUIO YTIIEBOJOPOJAHOTO CHIPbSI.

52. Vcropust OTKpBITUS M pa3pabOTKU ra3oBbIX M HE(PTSIHBIX MECTOPOXKICHUI B
Pocculickon ®@enepanumu.

53. Xumus yriaeBo0pOAHOIO ChIpbs U Mos Oyayias mpogeccusi.

54. YrneBogopoaHOE TOILIMBO, €r0 BU/IbI U Ha3HAYCHHUE.

55. CuHTeTHYEeCKUE KayuyKu: UCTOPUS, MHOT00Opa3ue 1 MepCreKTUBBI.

56. Pe3nHOTEXHHYECKOE MPOU3BOJICTBO M €ro pojb B HAYYHO-TEXHUYECKOM
nporpecce.

57. CBapo4HO€ MPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJIOPOIOB B HEM.

58. Hedtr ®u ee TpaHCHOPTUPOBKA Kak OCHOBa B3aWMOBBITOJHOTO
MEXIYHApPOIHOIO COTPYAHUYECTBA.



4. YCJIOBUS PEAJIN3AIIMY YYESHOM JUCIUIIINHBI

4.1. MaTepuaJbHO-TeXHUYECKOe o0ecnedeHrne y4eOHOH JUCIUIIMHBI

Kabuner xumuu

Kowmrmexkt mebenu a1 yaeOHOTO TIporiecca.

MynbTuMeanitHOE 000PYIOBaHUE: TIEPCOHATBHBIN KOMIBIOTED - 1mT. (mIporeccop
IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

[Mporpammuoe obGecmeuenne: Microsoft Access (nmnensust NelM123460);
Microsoft Office Standard (mnensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (mumensus NelM123460); Microsoft Visio
Professional (munensust NelM123460); Microsoft Visual Studio Enterprise
(mamensus  NeIM123460);  Microsoft  Windows  Enterprise  (nuieH3us
NeIM123460); Arent Dr.Web (iuuensus Ne QS34-HC7C-SD53-K5L.2); komIuiekT
'APAHT-Mactep (nuniensust Ne12—40272-000898); komruiext 1O miast pemieHust
OCHOBHBIX IOJIb30BATEeIbCKUX 3amad  (cBobomHo pacmnp. [10); cmpaBouHas
npaBoBasi cucrema «Koncynprant Ilmoc» (konTpakt Ne2023 CB 3 ot
29.12.2022r)

CpeacTtBa 00y4eHHs: KOMIUIEKT pa3aTOYHOr0 MaTepualia, TaOIHIbl U IJIAKATHI 1O
XUMHUH, CTeH]T Tabnuia MeneneeBa; Ha0Op Mpe3eHTalU Mo pa3jiesiaM XUMUH.
VYyeOnast maboparopus

Kommiekt Mebenu jy1st yueOHOro mnpoiiecca.

MynbTuMenuitHoe 000py/IOBaHME: MPOCKTOP MYJIbTUMEAUNHBIA Sanyo
PLC- XD 2600, nepenocunoii HoytOyk Easynote TE 11 HC.

[Iporpammuoe obGecnieuenue: Microsoft Access (nmuensusi  NelM123460);
Microsoft Office Standard (nuuenszust Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (nuiensuss NelM123460); Microsoft Visio
Professional (munensust NelM123460); Microsoft Visual Studio Enterprise
(muens3ust  NeIM123460);  Microsoft  Windows  Enterprise  (JuueH3us
NelM123460); Arent Dr.Web (mumensus Ne QS34-HC7C-SD53-K51.2); koMIuiekT
APAHT-Mactep (unensust Ne12—-40272-000898); komrmuiekt 1O mist pemeHust
OCHOBHBIX TOJIb30BaTENbCKUX 3adau (cBobomHo pacop. I10); cnpaBouyHas
npaBoBasi cucrema «Koncynprant Ilmoc» (konTpakt Ne2023 CB 3 ot
29.12.2022r).

CpeactBa o00yuyeHus: BBITSOKHOM 1mmikad, mKkad I8 XUM. MOCYIbI, CTOJIbI
7a00paTopHble C TOJIKAaMH JJIs XUM. PEaKTUBOB, CTOJIBI C JIaDOpaTOPHBIMU
noJikamMu, mKkad ISl XUM. PEaKTUBOB, BBIIPSIMUTENb JJEKTPUYECKOrO Toka B-
OIIE/J, anekTpuyeckue IUITUTKH, OaHs BOJSHAs, XMMHUYECKas IOCy/aa, PEaKTHUBBI,
MeIIanaKa MarHUTHasl.

VY4eOHo-HccaenoBaTenbekas 1abopaTopus — U3MEpUTENbHAs

Kowmmnekt mebenu aiist yueOHOTO Tpoliecca.

CpenctBa oOydeHus: Bechl AekTpoHHbIe aHanuTudeckue AF - R 220 CE
VIBRA; nabopaTopHblii OHOPEAKTOPHBIA  KOMIUIEKC JJII  YCKOPEHHOIO
KOMITOCTUPOBAHMS U TepepabOTKH; jJaMmIla ¢ MoJbIM KatogoMm Ha AG; namma c
nosibiM katonoM Ha AL; meub mydensnas MUMII-17Y3; npubop pH 150 M;
npudop pH 150M; pH-merp/monomep UILJI-113; cronsl nabopaTtopHbie, CTOIbI
xumuueckue.Ha AL; neus mydensnas MUMII-17Y3; npubop pH 150 M; npubop



pH 150M; pH-merp/uonomep MUIUI-113; crTonsl sabopaTopHbIE, CTOJIBI
XUMHUYECKUE.

4.2. UudopmannonHoe odecnevyeHne y4eOHOM JUCHUIIJINHBI

Ne KonnuectBo

/o . IK3EMILISPOB,
Crucok ucnoab3yeMoil auTepaTypsl (neuammvle uzoanus,
MMEIOLINXCS B

QNEKMPOHHbBLE U30AHUS 3A NOCTICOHUE 5 iem)
OuOIMOTEKE, NN

ccbuika Ha ObC

OCHOBHAJ JIMTEPATYPA

1. HoBomunckuii, W.M. Opranudyeckas Xumus: ydeOHOe | DJIEKTPOHHBIA pecypc
mocoobue gma  11(10) kmacca  oOmieoOpa3oBaTeIbHBIX
opranuzaiuii. YrinyOnéHHblii ypoBeHb: yueOHMk / WM.
Hosommuckuiti, H.C. Hopommuckas. - Mocksa: OO0
«Pycckoe cinoBo - yuebHuk», 2021. - 368 c. - (PI'OC.
NuHoBanmonHas mkona). - ISBN 978-5-533-01422-9. - Tekcr:

AIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/2040880 (mara
obpamenusi: 16.07.2023).

2. |HoBommnckmuii, U.U. Xumus: yuebnux mia 10 (11) xmacca| DaeKTpOHHBINH pecypc

0011e00pa30BaTEbHBIX OpraHU3auid. YTIIyOIEHHBIH YPOBEHB:
yuebnuk / .M. HoBommuckuii, H.C. HoBomumHckas. - 5-e u3z.
- MockBa: OOO «Pycckoe cioBo - yueOHuk», 2020. - 440 c. -
(®I'OC. NnnoBanmonnas mkona). - ISBN 978-5-533-00484-8.
- Tekcr: AIEKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/2044115 (mara
obpamenusi: 13.07.2023).

JOITOJIHUTEJIbHAS JIMTEPATYPA

1. |AundunorenoBa, NU.B. Xumus: yueOHUK W NpPaKTUKyM Jjsi| DJIEKTPOHHBIN pecypc
cpenHero  mpodeccuoHanbHOoro  obpazoBanust /  U.B.
AHndunorenosa, A.B. Babkos, B.A. [TonkoB. - 2-¢ u3., HCTIp. U
non. - Mocksa: WzparensctBo [Opaiit, 2023. - 291 c. -
(ITpodeccuonanproe obpazosanue). - ISBN 978-5-534-11719-
6. - Tekct: anmexTpoHHBI // OOpa3oBarenbHas Iuatdopma
FOpaiit [caiit]. - URL: https://urait.ru/bcode/513807 (mara
obpamenus: 31.08.2023).

2. |AxmenoBa, T.U., Mocsaruna, O.B. EcrecTBo3Hanue: YueOHOe | DICKTPOHHBINA pecypc
nocodue is CpeaHero MpoQeccHOHANbHOTO 00pa3oBaHUA. 2
u3l.,, wuchnpaB. u jgomonH. — M. PI'VII, 2018. -
https://znanium.com/read?id=364532

JlonoJIHNTeIBHAS JIUTEPATYPA



5. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSI YUYEBHOM
JANCIUIIJINHBI

KoHTpons u oIleHKa pe3yJdbTaTOB OCBOCHUS Y4YEOHOM JUCHUILIAHBI
OCYULIECTBJISIETCS IpernojaBaresneM B (hopMe TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U
IIPOMEKYTOUYHON aTTECTALNH.

[IpomexxyTouHasd  arrectauuds HMEET LEJIbI0  ONpPENENIUTh  CTENEHb
JOCTH)KEHHS 3aIUIaHUPOBAHHBIX PE3YyJbTAaTOB OOYYEHHsS] MO JUCUUIUIMHE 32
nepuoji o0ydenus. Popma MPOMEKYTOUHOM aTTecTallny - AUQdepeHInPOBAHHBIN
3a4er.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIAECTCS B IMPOLIECCE TPOBEACHUS
MPAKTUYECKUX 3aHATUN, 00ECIIeYMBAET OLIEHUBAHKUE X0J1a OCBOCHUS JUCIUTUINHBI.

dopMBI TEKYIIETO KOHTPOJS YCIEBACMOCTH: mecmuposarue, YyCmublii onpoc, 00Kkiao,
BbINOJIHEHUE U 3aUUMAa 00YYAIOWUMUCT UHOUBUOYANbHBIX 3A0AHUL, NPOEKMOB8, UCCAe008AHUL U

op.

Ne HanmenoBanue temsl Pe3ynbrarel 00yueHus @OpMBI KOHTPOJIA
(paznena) 10 JUCLIUIUINHE
1. | Pazgen 1. OcHOBBI cTpOeHUs OK 01 TectupoBanue
BEILIECTBA. OK 02 YcTHbIM onpoc
2. | Pazgen 2. Xumudeckue peakium. OK 01 TectupoBanue
OK 04 YcrHbli onpoc
KonTposbHas pabora
3. | Pazmen 3. Ctpoenne u cBoiicTBa OK 01 TectupoBanue
HEOPraHUYECKUX BELIECTB. OK 02 VYerHbll onpoc
OK 04 KontponbHas padora
[IK 3.4
11K 3.9
4. | Paznmen 4. CtpoeHue u CBOMCTBa OK 01 TectupoBanue
OpPraHNYECKHUX BEIIECTB. OK 02 VYceTHBII onpoc
OK 04 KonTponbHas pabora
K 3.4
11K 3.9
5. |Pazmen 5. Kunernueckue u OK 01 TectupoBanue
TEPMOJNHAMUYECKUE OK 02 YcerHBIM onpoc
3aKOHOMEPHOCTH IIPOTEKaHUS IIK 3.4
XMMHUYECKHUX PEAKLUN. IIK 3.9
6. | Pazmen 6. PacTBOpEI. OK 01 TectupoBanue
OK 02 YcerHBIM onpoc
OK 07
[IK 3.4
11K 3.9
7. |Pazmen 7. Xummus B ObITYy U OK 01 TectupoBanue
IIPOU3BOJCTBEHHOMN OK 02 VYeTHbII onpoc
NEeATEILHOCTH YEI0BEKA. OK 04
OK 07
[IK 3.4
11K 3.9




PesynbraTsl cnaun auddepeHnnpoBaHHOrO 3a4eTa OLEHUBAIOTCSA 10 IIKaje
«OTIIMYHOY, «XOPOLIO», «yTOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

OreHka «3a4Te€HO» BBICTABIIACTCS O0yUaIOIIEMyCsl, KOTOPBIM UMEET 3HAHUS
OCHOBHOTO MaTepuaia, MpOsBIAET YMEHHE JIOTUYHO €r0 M3JIaraTtb, XOTS MOXET
JIOTIyCKaTh HETOYHOCTH B H3JIOKEHMHU MaTepuaja, HEJAOCTaTOYHO MpPaBUIbHBIC
(bOopMyIUPOBKH; yMEEeT B 1EJIOM MPUMEHSATh TMOJYyUYEHHBIC 3HAHUS MPH
BBIMIOJTHEHUH THUIOBBIX MPAKTUYECKHUX paldOT, XOTS MOXKET HCIBITHIBATh
3aTPYAHEHUS MPHU UX BBHITIOTHEHUU.

OrneHKka «OTIMYHO» BBICTABIIACTCS OOYYarOmEeMycCsl, KOTOPBIA TIyOOKO |
IPOYHO YCBOWJI MPOrPaMMHBIN MaTepual, TNpOsBISET 3HAHHE OCHOBHOM U
JOTIOTHUTENIBHOM ~ JIUTepaTypbl,  IPaMOTHO,  JIOTHYECKH  CTPOWHO U
apryMEHTHPOBAHO H3JlaraeT MaTepHaj, [JaeT HWCYEPNbIBAIOIINEe OTBETHl Ha
NIOCTaBJICHHBIE BOMPOCHL. B O0TBETE TECHO YBSA3BIBAETCS TEOPUS C MPAKTUKOM, MPH
TOM OOYyYaIOLIUIICS HE 3aTPYIHSIETCS C OTBETOM IPH BHIOM3MEHEHUH 3a/IaHus,
CBOOO/IHO CTIPABISETCS C MPAKTHUYECKUMH 3aIaHUSMHU.

OmeHka «XOpOIIO» BBICTABISAETCS OO0ydYaroImeMycs, TBEPIO 3HAIOIIEMY
IPOrpaMMHBIA MaTepuall, KOTOPBIA H3JaraeT ero rpaMOTHO M IO CYIIECTBY, HE
JIOTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, MPABUIHHO
MPUMEHSET TEOPETHUECKHUE TMOJIOKEHUS TP PEIICHUH MPAKTHUYECKUX BOIPOCOB U
3a71a4, HE MCTBITHIBACT 3aTPYHEHUI C OTBETAMH Ha BOIPOCHI.

OneHka «yAOBJIETBOPUTEIBHO» BBICTABIAECTCA OOydYaroIeMycsi, KOTOPBIH
UMEEeT 3HaHMsI TOJIBKO OCHOBHOIO MarepHuajlia, HO HE YCBOWJ €ro JeTalie,
JIOTIYCKaeT HETOYHOCTHU, HEJOCTATOYHO MPaBUIIbHBIE (POPMYIUPOBKH, UCIIBITHIBAET
3aTPYJHEHUS NPU BBIMOJIHEHUN IPAKTUUECKUX PadoT.

OrneHka «HeyIOBIETBOPUTEIbHO» BBICTABISAETCS 00ydarolmeMycsi, KOTOPbIH
HE 3HAeT 3HAYUTEIbHOW 4YacTH MPOrpaMMHOIO MaTepuaina, JOIyCKaeT
CYIIECTBCHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPYAHCHUSIMH BBITIOTHSET
MpaKTUYECKUE PabOoTHhI.



JlonmoiHeHUs ¥ UI3MEHEHMsI K pado4eil mporpaMMe Ha y4eOHBIH 1o/

JlonosiHeHUsT 1 M3MEHEHUs K paboueit mporpamme Ha 2024-2025 ydeOHBIM
rong no auctuiimHe BJ.09 Xumus: B paznen YciaoBus pean3alnud yueOHOU
aUuCHMIUIAHGl (MyHKT MHbopMannoHHoe oOecredyeHne ydeOHOM IUCIUILIAHBI)
BHECCHbBI U3MEHEHHUS B CIIMCOK OCHOBHOW M JIOTIOJHUTEILHOW JTUTEPATYPHL.

JlomomHeHUsT 1 U3MEHEHUs B pabodeil mporpamme 0OCYKIeHBI Ha 3aCeTaHHUH
ITIIK ecTecTBeHHOHAYYHBIX JUCLHMILINH.

«30» aBrycta 2024 r. (mpotokon Ne 1)

[Mpencenarens LK 67 /Cmupnosa JI.H./



