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PabGouass mporpamma yueOHoi muctumimabl BJ.09 Xumus paspaboTana Ha
OCHOBE TMpPUMEpPHON paboueil mporpaMMbl 0O0IIC00PA30BATEIBLHON  IUCIUILIAHEI
«Xumus» (0a30BbIii YPOBEHb, BapuaHT 1) i IpodeCCHOHATBHBIX 00pa30BaTEIbHBIX
opranm3zanuii, pexkomengoBanHorn @OI'bBOY JIIIO HPIIO (mporokon Nel3 or
29.09.2022r.), yrBepxkacHHONW Ha 3aceqanuu CoBeTa Mo OICHKE KavyecTBa NMPUMEPHBIX
pabounx mporpaMm OOIIEO00Pa30BATEIHLHOTO M COLMAIBHO-TYMAHUTAPHOIO IIUKJIOB
cpeanero mnpodeccuoHanbHOro obpazoBanust (mpotokona Ne 14, ot 30.11.2022r.) nns
cnermanbHOoCcTH 20.02.04 TloxapHas 6€301acHOCTb.

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

PenienseHT (BHYTpEHHUI)

Muxaiinosa C.B., npenopaBaTenb BbICHIEH KBaIM(PUKALMOHHON KaTErOpHH,
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 JI.H., 2025
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COILEPKAHUE

AHHOTAITMS

OBILAS XAPAKTEPUCTUKA YUEBHOU JIUCITUTUTNHEI

CTPYKTYPA U COJIEPYKAHUE YUEBHOIN AUCLUTIIMHEI

YCJIOBUS PEAJIM3ALIMY YUEBHOM TUCIATIIAHGI

. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHMUS VYUYEBHOI
JIACHTUTINHBI

Ok wnhE



1. AHHOTAIUA

PabGouass mporpamma yueOHoM auciumiuabl BJ[.09 Xumus sBisieTcs 4YacThbiO
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. Kunernmdeckne ¥ TEPMOIWHAMUYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIUH.

6. PacTBOpBL.

7. Xumusi B ObITY U IPOU3BOCTBEHHOM IEITEILHOCTH YEJIOBEKA.

OO6mumit 00beM y4eOHOM Harpy3kd IO AucCHHIUIMHE cocTaBiseT /0 dYacos,
Harpy3ka BO B3aMMOJICHCTBUY C TIperojjaBareseM - 68 yacos.

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

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



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

VueOnas pucnmmimHa bBJ[.09 Xumuss oTHOCHTCS K 0a30BBIM JUCIMILIMHAM
0011e00pa3oBaTeIbHON MOITOTOBKH.

2.2. lleqb ¥ IUIaHUpPYeMble Pe3yJbTAThl OCBOCHUS JUCHUILIHHBI:

CopnepkaHue MporpaMMmbl  00IIE00PAa30BATEIbHOM  JUCHUIUIMHBL  « XXMM
HAlpaBJICHO Ha JOCTWXKEHUE pe3yJIbTaTOB €€ M3yYeHHUs B COOTBETCTBUM C
tpeboBanusimu GI'OC COO ¢ yuerom npodeccuoHanbHoi HampaieHHocTH PI'OC
CIIO crnenmanbpHOCcTH 20.02.04 TloskapHas 6€3011aCHOCTb.

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

IInanupyeMbie pe3yabTAThHI 00yUYeHHS
OO01uMe KOMIETEHITUH py pesy y

O6mue JlucuunanHapubie’

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 |1eITEeTbHOCTH TEXHOJIOTHUECKOH | MOH, MOJIEKYJIa, BaJICHTHOCTb,

1 COIIMAIBHOW HAINPaBJICHHOCTH, | JIEKTPOOTPHUIIATEIHLHOCTD, CTENEHb

CITOCOOHOCTH HHULIMUPOBATD, [ OKUCIICHUA, XUMHUYCCKAA CBA3b, MOJIb,
[JIAHUPOBATHb U CAMOCTOATCJIIBHO | MOJISIpHAsA Macca, MOJ'IS[pHBIfI 06”I)GM,

BBITTOJIHATH TaKylo | yIIepoJHbIN cKelneT, (yHKIMOHAIbHAs
eI TeNIbHOCTD; rpymnna, paaukai, U30Mepusi, U30Mepbl,
- UHTEpEC K pa3IMuHbIM cepaM | TOMOJIOTHYECKUH  psiA,  TOMOJIOTH,
rpodeccrnoHanbHOI YII€BOI0PObI, KHCIIOpOJI- U
NEATENBHOCTH, a30TcoepXkKallne COEIMHEHUS,

OBJ1ajleHHe YHHBEPCAJbLHBIMH | OMOJIOTHYECKH AaKTHUBHBIE BEIIECTBA
Y4eOHBIMH TO03HABATEIbHBIMH | (YTJIEBOBI, KUPBI, OETKH), MOHOMED,

melCTBUSIMU: MOJIUMED, CTPYKTYpHOE 3BEHO,
a) 0a3oBble  JIOTHYECKHeE | BICOKOMOJIEKYJIIPHBIE  COEIUHEHUS,
nelcTBUS: KpUCTAJUTMYECKasi ~ pemieTKa,  THIIbI
- CaMOCTOSITENIBHO | XUMUYECKUX PEaKIHid (OKUCIUTEIHHO-
(hopmynupoBaTh Y | BOCCTAHOBUTEJIBHBIC, 9K30-U

aKTyalIM3HpoBaTh  NpoOJeMy, | SHAOTEPMUYECKUE, pPEaKIUd HOHHOTO
[paccMaTpuBaTh €€ BCECTOPOHHE; | OOMEHa),  pacTBOp,  AJIEKTPOJIUTHI,
- YCTaHABIMBATh CYIIECTBEHHBIH | HEANIEKTPOIUTHI,  DJIEKTPOIUTHUECKAS

MPU3HAK WM OCHOBAHWS JIJIS | IUCCOIHAIINS, OKHCIIUTEIb,
CpaBHEHMsI, KJIacCU(UKAIMM U | BOCCTAHOBHUTEIb, CKOpOCTh
000011eHNS; XUMHUYECKOH peakluu, XHUMHUYECKOe
- OTIpeNieNATh LeJIM | paBHOBECUE), TEOPUHM M  3aKOHBI
JeITEIIbHOCTH, 3amaBaTh | (TEOPHS ~ XMMHYECKOTO  CTPOCHHS
napamMeTpbl M KpPUTEpUH HUX | OpraHUYECKHX BEIIIECTB AM.
JOCTHIKCHUS; bytneposa, Teopus

! MucuunmuaapHsle (peaMeTHBIE) Pe3yIbTaThl YKa3bIBAIOTCA B COOTBETCTBUH C X MOJIHBIM nepedneM Bo PTOC COO (B
nocneaHen pepakuuu ot 12.08.2022.



- BBISIBJISITh 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPpPEKTHBBI B
JIeATEeIbHOCTD, OILICHUBATh
COOTBETCTBUE pe3yabTaTOB
LeasiM,  OICHUBATh  PUCKHU
MIOCJIE/ICTBHUM 1€ATEIbHOCTH;

- pa3BHBaTh  KpeaTHUBHOE
MBIIUICHHE TpU  PELICHUH
KU3HEHHBIX Tpo0IeM;

0) 0azoBbIe
HCCJIeJ0BATeIbCKUE
aelcTBUA:

- BJAJICTh HABBIKAMH y4eOHO-
HCCJIE10BATENbCKON u
MPOEKTHOMN JIESITETIBHOCTH,
HaBbIKAMU pasperieHus
npo0Jem;

- BBISIBIIATH
CJIEICTBEHHbBIE CBSI3U u
aKTyaJIu3upOBaTh 3a1auy,
BBIJIBUTATh  THUIIOTE3y €€
penieHus, HaxOJIUTh
apryMEHThI TUTSt
JI0Ka3aTeNbCTBA CBOUX
YTBEPKICHHI, 3a71aBaTh
napamMeTpsl U = KpUTEpPUH
pelIeHus;

- aHaJU3HUPOBATH IMOJIYYEHHBIE
B XOJI¢ peuieHus 3a7adu
pe3ynbTaThl, KPUTUYECKH
OIICHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MMO3HABATENIbHYIO u
MPAKTUYECKYIO obnactu
JKU3HEACSITENbHOCTH;

- yMETh WHTETPUPOBATH
3HAHUS u3 pa3HbIX
MPEAMETHBIX 00J1acTel;

- BBIIBUTaTh HOBBIE WJEH,

IMPpUYIUHHO-

npennaraTL OpI/IFI/IHaJ'IBHI)Ie
MOAXO/bI U PEIICHHUS;

- CIIOCOOHOCTD 150,
HCITOJIb30BaHUS B
MMO3HaBaTEeILHON u

COLIMAJIbHON IIPAKTHKE

JUCCOIIMAIINY,
3aKOH J.N.
3aKOH  COXpaHEHUSs

3aKOHOMEPHOCTH,
A3BIK XUMHH,
CBEJICHUS 0
IIOJIyYEHUU U

AJEKTPOJIUTUYECKON
MEePUOTNYECKU I
Menneneena,
Macchl),
CUMBOJINYECKUN
(haKTOJIOTUUECKHE
CBOMCTBaxX, COCTaBe,
6e3o0macHomM HCII0JIb30BaHNU
BaXHEHIINX HEOPraHUYECKUX u
OpraHMYECKHUX BEIIeCTB B OBITY H
[IPaKTUYECKON NEeATEIIbHOCTU
YEJIOBEKA;

- YMETb BBIIBJISITH  XapaKTEpHBIE
MPU3HAKK U B3aUMOCBS3b H3YYECHHBIX
ITOHATUH, IIPUMEHATH
COOTBETCTBYIOIIIME  IOHATUS  MpHU
OIIMCAaHUU  CTPOEHHU 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 XUMHH
Y TPUBHAJIbHBIE HAa3BaHUS Ba)KHEHUIINX
BEILIECTB (aTUNEH, aleTUJIEH,
rnuuepuH, ¢GeHon, Qopmanbaeru,
YKCYCHasl KHUCJOTa, IVIMIWH, YrapHbIA
ra3, yrJIeKUCIbIA  ra3, aMMHak,
raileHas U3BeCTh, HETallleHasl U3BECTb,
NUTHEBAsA CO/Aa U JIPYTUX), COCTABIATh
bopMmybl HEOPraHUYECKUX U
OpPraHWYEeCKHX BEILIECTB, YpPAaBHEHMS
XUMUYECKUX DPEaKLUUH, OOBSICHATh HUX
CMBICII; TOJTBEPXKAAaThb XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA BEII[ECTB
COOTBETCTBYIOIIIMMHU JKCIEPUMEHTAMHU
U 3aIUCSAMHU YPAaBHEHHUH XMMHUYECKUX
peaKkumii;

- YMCThb YCTaHAaBJINBATb
MPUHAJJIC)KHOCTD HN3YUCHHBIX
HCOPTaHUYCCKUX )51 OpraHn4YCeCKUux

BCIICCTB K OIIPCACICHHBIM KJIaCCaM H

rpynmnam COE€IUHEHMH,
XapakTepu3oBaTb  MX  COCTaB H
BOXHEHIIME CBOWMCTBA; OIPEACTATH
BU/JIBI XHMHYECKHX CBsA3CH
(KoBaJIeHTHasI, HOHHAas,
MeTaJUTM4ecKasi, BOJIOPOJHAsS), THITBI

KPpUCTAJUIMYCCKUX PCHICTOK BCHICCTB,




KIIAaCCU(PUITUPOBATH XUMHYECKHE
peaKIuu;

- copmMupoBaTh MPEACTABICHUS: O
XUMHUYECKOU COCTAaBJISIONIEH

€CTECTBEHHOHAY4YHOM KapTHUHBI MHpA,
poIM XMMHU B IIO3HAHUM SIBJICHUUN

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

NPAaKTUYECKUX 3a1a4 M SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOIIECHUSI K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpee;

- YMETh NpPOBOAMUTH pPAacCYeThl MO
XUMHUYECKUM bopmynam U
YPaBHEHUSM XHMHYECKHX DPEaKLHUi C
HCII0JIb30BaHUEM du3ngeckux
BEJINYNH, XapaKTEePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
MaccChl, obbeMa (HOpMabHBIE
YCIIOBHSA) ra3os, KOJINYECTBA
BEILIECTBA; HCIIOJIb30BaTh CHCTEMHBIC
XUMUAYECKHE 3HAHUS IS TPUHSATHS
peuIeHuil B KOHKPETHBIX >KU3HEHHBIX
CUTYaIllHsIX, CBA3AHHBIX C BEIIECTBAMH
U MX IPUMEHEHUEM

OK 02 Ucnonp3oBath
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHAJIHM3a U
UHTEPIIPETAlUU
uH(popManuu, 1
uH(pOpMaIlMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodeCcCHOHATIbHON
JESITEIbHOCTH

B o0JacT HEHHOCTH
HAYYHOI'0 NO3HAHMS:

- c(hopMUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS
00IIIeCTBEHHOM
OCHOBAHHOTO Ha  Juajore
KYJIBTYp,  CIHOCOOCTBYIOILEIrO
OCO3HAaHMIO CBOEr0 MecCTa B
MOJIUKYTBTYPHOM MUPE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YHUTATEILCKOMU
KYJIbTYPBI KakK cpencTBa
B3aMMOJICHCTBUS MEXIY
JIFOIBMU U TIO3HAHKS MUDA;

- OCO3HAHME LIEHHOCTH Hay4YHOU
JeITEIbHOCTH, TOTOBHOCTE
OCYHIECTBJISITh MPOEKTHYIO |
HCCTIE0BATEIbCKYIO
NEeSTeNbHOCTh HMHIWBUIYaTHHO
U B TPYyIIIE;

OBJagenue
YHHUBEPCAJBHBIMH Y4eOHBIMU
MO3HABATEJIbLHBLIMH
JeHCTBUSIMM:

YPOBHIO
HayKH u
IIPAKTHKH,

- yMeThb IUIAHUPOBATh M BBINOIHSITH
XUMHUYECKUN AKCIEPUMEHT
(mpeBpallleHus1 OPraHUYEeCKUX BEIIECTB
[IPU HAarpeBaHUU, IMOJTYYEHUE ITUJICHA
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 Cymab(dar-,
KapOOHaT- W  XJOPHUA-aHUOHBI, Ha
KaTHOH aMMOHUS; pemarb
SKCIIEPUMEHTAJIbHBIE 33]aul IO TeEMam
"Meramubs"  u "Hemeramnsl") B
COOTBETCTBUHU C MpPaBUIAMH TEXHHUKH

0e3omacHOCTH TpH  OOpalleHuu ¢
BEILIECTBAMH 51 1abopaTopHBIM
000pyI0BaHUEM; MPEICTABIAThH
pe3yIbTaThI XUMHAYECKOTO
JKCIepUMEeHTa B  (opMe  3aIlucH
ypaBHEHUH COOTBETCTBYIOIINX

peakumii ¥ (GOpMyTUPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3HUPOBATh XUMHYECKYIO
nH(}OpMaILIKIO, TOJYYaEMYIO 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[EeJIeBOW ayJIUTOpPUHU, BBHIOUpAS

ONTUMAJIbHYIO bopmy
HpEICTAaBICHUS u
BU3YyaIM3aLlUY;

- OLOCHHBATb AOCTOBCPHOCTD,
JCTUTUMHOCTD HH(l)OpMaIII/H/I, €C

COOTBETCTBUE  IPAaBOBBIM U
MOpPAJIbHO-3THYECKUM HOpMaM;
- HCIIONB30BaTb  CPEJCTBA
WH(POPMAIMOHHBIX "
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHU B peleHnu
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPraHU3allMOHHBIX  3a7ady ¢
coOI0IeHNEM TpeboBaHUM
SPrOHOMUKH, TEXHUKU
0e301IacHOCTH, TUTHEHEL,
pecypcocOepexeHus, MPaBOBBIX
U DTUYECKHX HOPM, HOPM
UH(pOPMAaIMOHHOM
0e30IMacHOCTH;

- BJIQJICTh HaBBIKAMU
pacrio3HaBaHMs M 3alUTHI
nHpopmanumu,
MH(pOPMAIMOHHOM

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 bu3necKkux
BEJIMYHH, XapaKTePU3YIOIIHX
BEIIIECTBA C KOJMYECTBECHHOM CTOPOHBI:
Macchl, o0Bbema (HOpMaJIbHBIE
YCIIOBHS) ra3os, KOJINYECTBA
BCIIECTBA; 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
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTUBE
U KOMaHie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSATEIbHOCTHU u
CaMOOTIPE/IEIICHUIO;

-OBJIa/ICHHE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENBCKOM, TPOCKTHOM
U COLMAIBHOM JI€SATEILHOCTH;
OBjaieHue YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU
AeficTBUSIMHU:

0) coBMeCTHas 1eITeJIbHOCTD.
- TOHMMaTh U WCIOJb30BaTh
MPEUMYILECTBA KOMAHIHOW U
WHJIMBUIYAIBHOU PabOTHI;

- yYMETh IUJIAHUPOBATH W BBHITIOJIHSTH
XUMHUYECKUN AKCIIEPUMEHT
(TmpeBpaleHns OPraHnYeCKUX BEIIEeCTB
NP HarpeBaHWM, MOJYyYEHUE STUJICHA
5 A3y4YECHUE €ro CBOJCTB,
KaueCTBEHHbBIC PEAKIIMK Ha alIbJICTUIbI,
Kpaxmaii, YKCYCHYIO KHCIIOTY;
JeHaTypanusi OEITKOB NMPU HArPEeBaHUU,
[[BETHBIE peakuuu OEJIKOB; MPOBOIUTH
peakuuu HMOHHOTO oOMeHa,
ONpPENENATh CPely BOJHBIX PACTBOPOB,
KaueCTBEHHBIC peakluu Ha Cyiabdar-,
KapOoOHaT- M XJIOPUA-aHUOHBI, Ha




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

poiM  C  y4eToM  MHEHHH
Y4aCTHUKOB 00CyXI1aTh
PE3yNbTaThI COBMECTHOM
paboTsr;

- KOOPIMHUPOBATh U BBIMOIHSITh
paboTy B YCIIOBUSX peasbHOTO,

BUPTYaJIbHOTO u
KOMOMHUPOBAaHHOTO
B3aMMO/ICIICTBHUS;

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

OBJjajieHHe YHUBEPCAJIbHBIMU
peryasiTHBHbIMU
AefiCTBUSIMU:

r) NpUHATHE ceds W JAPYrux
JIOJeH:

-  TpUHUMATh  MOTHBBI H
apryMEHTHI JIPYyTUX JIIOACH Mpu
aHanuse pe3ynbTaToOB
NeSTeTbHOCTH;

- TpU3HABATh CBOE IMPaBO U
paBo  JApYrux JIIOAEH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C MO3UIIUU
JPYroro 4ejaoBeKa

KaTHOH aMMOHHUS; pemarb
IKCIIEPUMEHTAIBHBIC 3a/Ia4H 110 TeMaM
"Meramusl"  u  "Hemeramisl") B
COOTBETCTBUHU C TPaBWIAMH TEXHHKH
0e30macHOCTH TIpH  OOpameHun ¢

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

peakumii U (GOPMYIUPOBATH BBIBOJIBI
Ha OCHOBE DTHUX PE3YJIbTAaTOB

OK 07 CopgeiicTBOBaThH
COXpaHEHHUIO
OKPY’KaIoIlIeH cpebl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHIIUITBI
OEpEKITUBOTO
MPOU3BOJICTBA,

3¢ (dHeKTUBHO
JIEWCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUIX

B obs1acTH 3K010rMYECKOT0
BOCIIUTAHMS:

- c(hOpMHUPOBAHHOCTh
JKOJIOTUYECKOU KYJBTYpHI,
MMOHUMAaHUE BIIASTHUS
COIMAITBHO-3KOHOMUYECKHUX
IIPOLIECCOB  HA  COCTOSIHHE
INPUPOJHOM M COLMAIBHOU
Cpefibl, 0OCO3HaHME TI100aIHLHOTrO
Xapakrepa 3KOJIOTUYECKHUX
npobiewm;

- IJTAaHUPOBaHUE "
OCYILIECTBJIEHUE JECHUCTBUH B
OKPY’KaloIllel cpelie Ha OCHOBE
3HaHUA LEJIed  YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE JECHCTBUH,
MIPUHOCSIIHNX Bpen

- chopmupoBaTh MpeACTaBICHUS: O
XUMHYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAY4YHOU KapTHUHBI MUpA,
pO.]'H/I XM B IIO3HAHUH HBJ’IGHI/IfI

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

MPAKTUYECKUX 3a7ad M SKOJIOTUYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY
3J0POBBIO U IPUPOJHOIL cpene;

- yMeTb  coOmojaTh  MpaBuia
9KOJIOTUYECKU 1eJIECO00Pa3HOTo
noBeAeHUsI B OBITY U TPYJOBOH

NEATENIBHOCTH B ILEJIAX COXPAaHEHUS
CBOCTO 3JI0POBb M  OKpPYXKaroIlleu
MIPUPOTHOMN Cpelibl; YUUTHIBATh
OIACHOCTb BO3JCHCTBHUSL HA JKUBBIC




OKpY’KaIoIlleH cpee; OpraHu3Mbl ONPEACICHHBIX BELIECTB,

- YyMEHME TPOTHO3UPOBATH | IOHUMAs CMBICT ITOKa3aTess
HeOJIaroNnpUsITHbIE NIpeAeIIbHON JOITyCTUMOM
DKOJIOTMYECKHE  IIOCIEICTBUSA | KOHLICHTPALH

MPEAIPUHUMAEMBIX JICHCTBUH,
MpeaoTBpalaTh UX;

- pacumpesme OTbITa
JEATEIbHOCTH  3KOJIOTMYECKOU
HaIpaBJICHHOCTH;

- OBJIQJICHHE HaBbIKAMU
y4eOHO-UCCIIe10BATEIbCKOM,
MPOEKTHOM W COLMAIbHOMN
JIESATEIbHOCTH

IIK 3.4. ObecnieunBaTh
BBITTOJIHEHHE
MIPOTHBOIIOXKAPHBIX
MEPOIPHUATHH,
MPEyCMOTPEHHBIX
MpaBUJIaMU, HOPMaMH U
CTaHJapTaMH

YMmeHus:

KOHTPOJIMPOBATh B IMpelieiaX CBOCH KOMIIETCHIIMU TEXHHYECKUE U
OpraHU3aIMOHHO-PACTIOPSAUTENFHBIE  JOKYMEHTBI [0  BOIpPOCaM
MoKapHOM O€30MaCHOCTH;

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
CTOPOHHMMH  OpTraHU3alUSIMHU  MEpPONPUATHH MO  TpodUIAKTUKE
MOKapoB, OKa3aHWUA OPraHU3AIMOHHOW TOMOIIM PYKOBOJIUTEISIM

nonpasz[eneHHﬁ B BbIITOJIHCHHUHU 3aIJIAHUPOBAHHBIX MepOHpHHTHﬁ.

1K 3.9. [TpoBoUTH
pacyeTbl HeOOXOAMMBIX
pacxomoB BOABI HA
Hapy>KHOE U
BHYTpECHHEE
HOXKapOTyILIEHHE

YMenus:

IPOBOJUTH pacdyeT HeOoOXOIMMBIX pacxXoJIOB BOJbl Ha HapyXHOE U
BHYTpPEHHEE MOXKapOTYIICHHE.

3HaHUA:

TEXHUUYECKUX XapaKTEpUCTHK pacxoioB
BHYTPEHHEE M10XKapOTYIICHHUE;
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/1€iiCTBHU ¢ NPenoaaBaTesieM 68
B TOM YHUCIJIE:

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

[TpomexyTouHas aTTectauus B popme nuddepeHirpoBaHHOro 3aueTa




3.2 TemaTn4yeckui MJIaH U cofaep:kanue ydeOHoi qucuunaunasl b/1.09 Xumus

Conep:kanue y4eOHOTr0o MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKHUE Oo0bem ®opmMupyIIHe
HaumeHnoBaHue pa3jaeioB U TeM
3aHAITHS, CAMOCTOSITeIbHAA padoTa 00y4aloUIuXCcs 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 D3JEMCHTOB M mpupoaa | 1 | CoBpemeHHas Mozenb CTpoeHHMs aToMa. CHMBOJIMYECKUN SI3bIK  XUMUHU.
XUMHUYECKOH CBS3H. XUMUYECKUN 3JIeMEHT. OJeKTpoHHas KoHpurypamus atoma. Kmaccuduxanms

XMMHYECKMX JJIEMEHTOB (s-, P-, O-ayeMeHThbl). BalieHTHBIE 3JEKTPOHBI.

BanenTtHoCTb. DneKTpoHHAas npupoja XUMHYECKON CBSI3H.

DNeKTPOOTPULIATEIbHOCTb. BUIbl XUMHUECKON CBsI3U (KOBaJIEHTHasl, MOHHAs,
MeTaJuIMYecKasl, BOJIOPOJIHAsI) U CIIOCO0bI ee 00pa3oBaHusl.

IIpakTHYecKue 3aHATHS 2
1 | Pemenne 3agaHMii Ha HCHOJB30BAHUWE XMMUYECKOH CUMBOJMKH W Ha3BaHUIA
COCIMHEHUM 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COX03a TEOPETUYECKOM U
IIPUKJIAJHONM XUMUM U TPUBHAJIBHBIX HA3BaHUW JJI1 COCTaBICHHUS XUMHUYECKHX
(dbopMy IBYXaTOMHBIX COCIWHEHHH (OKCHIOB, CYIb(HIIOB, THIPHIOB U T.II.) H
JIPYTUX HEOPTAaHUYECKUX COEIMHEHUN OTAEIBHBIX KIACCOB.

[IpakTuueckue 3agaHUsl Ha YCTAaHOBJEHHE CBS3M MEXIYy CTPOCHHEM aTOMOB
XUMHMUYECKHUX DJIEMEHTOB W NEPUOJNYECKUM H3MEHEHHEM CBOMCTB XHMHUYECKHX
JJIEMEHTOB U MX COCIWHEHHH B COOTBETCTBUHU C moJiokeHHeM llepmonnueckon

CUCTEMBI.
Tema 1.2. Ilepuoanueckuii 3axoH u | [IpakTHyeckue 3aHATHSA 2 OK 01
tabnuua JI.1. Menneneesa. 1 | Ilepuonnueckas cuctema xumuueckux odnemeHtoB M. Menneneesa. OK 02

@usnueckuit  cmbicn  [lepuogmueckoro  3akonma .M.  MeHnneneesa.
3aKOHOMEPHOCTH U3MEHEHHUsSI CBOWCTB XMMHUUYECKUX AJIIEMEHTOB, 00pa3yeMbIX UMHU
IPOCTBIX MU CIOXHBIX BCHICCTB B COOTBETCTBHUH C ITOJTOXKCHUEM XHMHUYCCKOI'O
snemenTa B llepuoguyeckoit cucteme. MUpOBO33peHUECKOE U HAYYHOE 3HAYEHUE
[Tepuonunueckoro 3axkona J[[.M. MenneneeBa. IIpornossr JI.MI. MeHnneneena.
OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenne NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHAN Ha
XapaKTepU3alri0 XUMHUYECKUX JJIEMEHTOB «MeTannndeckue / HeMeTalUTHUeCKue
CBOﬁCTBa, QJICKTPOOTPUHATCIBHOCTE XUMHUYCCKHUX JJIEMCHTOB B COOTBETCTBUU C
WX DJEKTPOHHBIM CTPOCHMEM U TIOJIO)KEHHUEM B MEPUOJAMYECKON CcUCTEME
xuMudeckux djemeHToB .M. Menaeneenay.




Pa3nen 2. XumMnyeckne peakium.

10

Tema 2.1. Tumel XUMHYECKUX
pEaKLHid.

Conep:kanue y4eOHOT0 MaTepuaJia

1

Knaccuukanuss v TUOBI XUMHUYECKUX PEAKLUUI C y4yaCcTHEM HEOPTaHWYEeCKHUX
BemecTB. CoOCTaBICHME ypaBHEHUN pEaKUMH COCOUHEHUS, pPa3JIOXKECHMS,
3aMelieHusi, oOMeHa, B T.4. pEaKIUil TOpPEeHHs, OKUCICHUS-BOCCTAHOBJICHUS.
YpaBHeHMsI OKHCIEHUSA-BOccTaHOBIIeHUsA. CreneHb okucieHuss. OKUCIHTENb H
BOCCTaHOBHUTEIIb. CocraBnenue u YPAaBHUBAaHHE OKHUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLMi METOIOM 3JIEKTPOHHOro OasnaHca. OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE DPEAaKUHMM B IIPUPOJE, INPOU3BOJACTBEHHBIX IIpoLIECCaX H
KU3HEJCSITEIbHOCTH OPraHU3MOB.

IIp

AKTHYCCKHC 3aHATHUSA

KonunuectBennsie oTHOmeHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B
XUMHUHM ¥ PacueThl MO YPABHCHHSIM XHMHUYECKUX peakiuii. Mojbh Kak eIMHHIIA
KOJIM4YecTBa BellecTBa. MousipHasi Macca. 3aKOHBI COXPAHEHHUS MacChl U YHEPTHH.
3akon ABoraapo. MomspHbiii 00beM razoB. OTHOCUTENbHAS TUIOTHOCTH Ta30B.
PacueTsl 1O ypaBHEHHSM XHMHUYECCKHX PEaKIMid C HUCIOIb30BAHUEM MACCHI,
o0beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA.

OK 01

Tema  2.2. DIIEKTPOJIUTUYECKAS
JIUCCOITUAITMS U MOHHBIA OOMEH.

Coaep:xanue yue0HOro MaTepHaJia

1

Teopus IEKTPOJINTUYECKON JMCCOLIMALINN. Honsl. OJEKTPOJINTHI,
HERJIEKTposInThl. Peaknyuu noHHOro ooOmeHa. CocCTaBlIeHHE PEaKIUi HMOHHOTO
OoOMEHa IMyTeM COCTaBJIEHHS WX TMOJHBIX M COKpAIEHHBIX HOHHBIX YpaBHEHUIl.
KucinoTHO-0CHOBHBIE peakiiy. 3a/laHusl HA COCTaBJICHUE HOHHBIX PEaKIUil.

JlabopaTopHble 3aHATHS

1

JlabopaTopHas pabota « TUIIBI XUMUUECKUX PEAKIIHI.

HccnenoBanue TUIOB (MO COCTaBY M KOJIMYECTBY MCXOJIHBIX M OOPa3yIOLIMXCS
BEILIECTB) U NPU3HAKOB XUMHUYECKHMX peakuuid. IIpoBeaeHue peakiuii MOHHOTO
oOMeHa, ompejeseHHe cpelbl BOJHBIX PAaCTBOPOB. 3a/laHUsl Ha COCTaBJICHHE

WOHHBIX PEaKINH.

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 51
HEOPraHUYECKHUX BEILLIECTB.

CTpOCHHE

[Ipenmer Heopranuueckoi xumuu. Kiaccupukaiuss HEOPraHMUECKUX BEILECTB.
[Tpocteie u cioxHble BemecTBa. OCHOBHBIC KIACChI CIOXHBIX BEIIECTB (OKCHIbI,
THUAPOKCUBI, KHCJIOTHI, COJII/I). B3aumocBs3b HCOPTraHNYCCKUX BCUICCTB.
ArperatHble cocTosiHUS BemiecTBa. Kpucraiuimueckue u amopgHbIC BEIIECTBA.
Tunbel  KpPUCTAIMYECKUX  PEIIETOK  (aTOMHasl, MOJEKYJsIpHas, HOHHAasd,
MeTajInueckasi). 3aBUCHMMOCTh (DU3MYECKHUX CBOWCTB BEIIECTBA OT THIA
KPUCTAIJINYECKON pElIeTKH. 3aBUCUMOCTb XMMHMUYECKON aKTHBHOCTH BELIECTB OT
BUJa XUMHYECKOW CBSI3M W THNA KPHUCTAUIMYECKOW pemeTku. [IpuduHbI
MHOT000pa3usi BEIIECTB.

Ilp

AKTHYECKHC 3aHATHUSA

Homenknarypa HeOpraHM4ecKMX BEILECTB: Ha3BaHUE BEIIECTBA MCXOJd M3 HUX
XUMHUYECKOH (OpMYNbl WIH COCTaBIEHUE XUMHUYECKOW (opMynbl uCXoas u3
Ha3BaHusl BemiectBa 1o MexayHapogHoit (MIOITAK) wnm  TpuBHanbHOM
HOMEHKJIaType.

Pemenne mpakTHUecKMX 3aJaHMA O  KiIacCH(UKAIMK, HOMEHKJIAType W
XUMHUYECKUM (hOpMyJIaM HEOPraHWYECKUX BELIECTB Pa3IMYHbIX KJIACCOB (yTrapHbIii
ra3, yrjaeKuciblii ra3, aMMHUak, raiieHas U3BeCTb, HETalleHas WU3BECThb, MUThEBas
colla W JpYrux): Ha3blBaTb M COCTaBIATH (OPMYJIbl XUMHUECKUX BEILECTB,
OIpENIeNIATh IPUHAAIEKHOCTD K KIIACCy.

Hctounuku xuMudeckoil nHpopmanuu (CpeacTB MaccoBOM MHGoOpMaluu, CeTbh
Wurtepuer u apyrue). [louck mHpopManuu mno Ha3BaHHUSIM, UAEHTHU(]HUKATOpaM,
CTPYKTYPHBIM (hopMyJIaMm.

OK 09
IIK 3.4

Tema  3.2. Dduznko-xuMuuecKue
CBOMCTBA HEOPTaHUYECKUX BEIIECTB.

Coaep:xanue yueOHOTr0o MaTepHaJia

1

Mertannel. O6mue Qusnyeckne U XUMUYECKHE CBOMCTBa MeTamioB. CrocoOsl
MoTy4deHus. 3HaUYCHUE METAUIOB U HEMETAJIJIOB B TIPUPOJIE U KU3HEACITEIILHOCTH
YyenoBeKa U opraHu3MoB. Koppo3usi MeTannoB: BUIbl KOPPO3UHU, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3HH.

Hemeramnpl. OOmue QusMueckue M XUMHUECKHE CBOWCTBA HEMETAJUIOB.
Tunuuneie cBoiictBa HemeramwmoB [V— VII rpynn. Knaccuduxauus wu
HOMEHKJIaTypa COeIMHEHNI HeMeTaIoB. KpyroBopoTbl OMOT€HHBIX 3JI€MEHTOB B
IPUPOJIE.

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BELIECTB (OKCHJIOB,
TUAPOKCHUIOB, KUCJOT, COJed M Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB

IIPOCTHIX BCIICCTB, BOOOPOAHBIX COC,Z[I/IHCHI/Iﬁ, BBICHIMX OKCUAOB U THAPOKCHUIOB.

IIp

AKTHYCCKHUEC 3aHATUA

OK 01
OK 02
IK 3.9




CocraBiieHne ypaBHEHMM XHUMUYECKUX PEAKLMM C y4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHUYECKHX BEIIECTB: METAUIOB M HEMETa/UIOB;, OKCHIOB METAaJUIOB,
HEMCTAJIJIOB U aM(bOTepHLIX 3JICMCHTOB, HeOpI‘aHI/I‘-IeCKI/IX KHCJIOT, OCHOBaHI/Iﬁ nu
aM(OTEepHBIX THUAPOKCHIIOB, HEOPTaHMYECKUX COJICH, XapaKTEpHU3YIOIIUX HX
CBOMCTBA.

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM HAa CBOWCTBA,
COCTaB, MOJy4YeHHe W 0e30MacHOe MCIOIh30BAHUE BAKHEHIINX HEOPTaHUYIESCKHX
BEIIECTB B OBITY U MPAKTHYECKOM JIEATEILHOCTH YEJIOBEKA.

Tema 3.3. Wnentudukanus
HEOPraHUYECKUX BEIIECTB.

JlabopaTopHble 3aHATHS

1

JIaGoparopHas pabota «neHTH(uKanys HEOPraHMUECKUX BEIIECTB.

Pemrenne skcneprMEHTANBHBIX 337ad 10 XMMHYECKMM CBOMCTBAM METAUIOB U
HEMETAJIJIOB, [0 PACIO3HABAHUIO M IIOJYYEHUIO COCIMHEHUN METAUIOB W
HEMETAJIJIOB.

Wnentudukanuss HEOPraHMYECKHUX BELIECTB C MCIOJIb30BaHUEM HUX (DU3HUKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KadyeCTBEHHBIX peakuuid. KauecTBeHHbIE
peakiuu Ha cyib(aT-, KapOOHAT- U XJIOPHU1-aHUOHBI, HA KATUOH AMMOHHSI.

KonTpospHas padora Ne2. CBoiicTBa HEOPraHMYECKHUX BEIICCTB.

OK 01
OK 02
OK 04

Pa3znea 4. CTpoeHue U CBOIiCTBA OPraHN4YeCKNX BeNIeCTB.

24

Tema 4.1. Knaccudukanus, crpoenue
U HOMEHKJAaTypa  OpraHM4YecKuX
BEIIIECTB.

Coaep:xanue yueOHOTro MaTepHaJia

1

[losiBieHHe 1 pa3BUTHE OPraHUYECKON XMMUH Kak Hayku. [Ipenmer oprannueckon
XUMUU. MecTo 1 3Ha4eHHE OPTaHUYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
XHWMHYECKOE CTPOEHHE KaK IMOPSIOK COCIMHEHMS aTOMOB B MOJIEKYJIE COIVIACHO
UX B&ICHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHUS
OpraHnveckux coearuHeHuii A.M. bytiepoBa. YriaepoaHblil CKeJIeT OpraHu4eCcKOon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOIO CTPOEHUS MOJIEKYIIL.
N3omepus u U30MepHI.

[lonstne o ¢QynkunonanpHoil rpymnme. Pagukan. IlpuHuunsl kiaccupukanuu
OPraHUYECKUX COCIMHEHHMNW. MexayHapoaHass HOMEHKIATypa U IPUHIIUIIBI
HOMEHKJIATYpbl OpraHudeckux coeauHeHui. [lonarue 00 a3zoTcomep ammx
COEIMHEHUSX, OMOJIOTMYEeCKH aKTUBHBIX BeIlleCTBax (yrieBojax, xKupax, OeiaKax u
Ip.), BBICOKOMOJIEKYJISPHBIX COEIUHEHHUSX (MOHOMEp, IMOJHUMEp, CTPYKTYpHOE
3BEHO).

IIpakTH4eckHne 3aHATHA

OK 01
[IK 3.4




Homenknarypa opraHm4eckux COEAVUHEHHMH OTAEIBHBIX KJIACCOB (HACHIIIECHHBIE,
HEHACBIILIEHHbIE U apOMAaTUYECKUE YIIEBOJAOPOIbI, CIUPTHI, ()EHOINBI, AJIbJETUBI,
KETOHbI, KapOOHOBbIE KUCIOTHI M Ap.) CocTaBieHHE MOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJl OpPraHMYECKUX BELIECTB OTIENBHBIX KJIACCOB, UCIOJb3Ys
WX Ha3BaHMsI IO CUCTEMATUYECKOM W TPUBUAIBHONW HOMEHKJIAType (3TUJIEH,
alleTWIeH, MNIMUEepuH, (eHod, (OopMalbAErul, YKCyCHas KHUCIOTa, TIJIMIUH).
Pacuerst mpocreiimield  (GopMynBl  OPraHHMYECKOW MOJEKYJbl, HCXOIS W3
AJIEMEHTHOTO0 cocTana (B %).

Tema 4.2. CBoiicTBa OpraHM4eCKHX
COEIMHEHUI.

Coaep:xanue yueOHOro MaTepHaJia

1

OU3NKO-XMMUYECKHE CBOWMCTBA OPraHMYECKMX COCJIMHEHHWH OTIENBHBIX KJIACCOB
(ocobennoctn  kiaccupUKAMK W HOMCHKJIATYPhl ~ BHYTPH  KJIacca;
TOMOJIOTHUECKUH psiag U obmias ¢dopmysa; HU3oMepus; (U3NYECKUE CBOWCTBA,
XUMHUYECKHUE CBOMCTBA; CIIOCOOBI MOITYYECHUS):

- TpeebHBIC YIIIEBOJOPOMbI (aJIKaHbl W IUKJIOAIKAHbI). ['OpeHue MeTaHa Kak
OJIMH W3 OCHOBHBIX MCTOYHHKOB TEIUIa B IMPOMBINUICHHOCTH U ObITy. CBOMCTBA
MPUPOJIHBIX YIIIEBOJIOPOJIOB, HAXOXKIICHHE B IPUPOC U IIPUMCHEHHUE aJIKAHOB;

- HempenenbHble (IKCHBI, QJIKWHBI ¥ QJIKQJAWCHBI) ¥  apOMaTHYCCKHE
yIJIEBOAOPOAbI. ['OpeHue almeTwieHa KaK HWCTOYHHUK BBICOKOTEMIIEPATYPHOTO
TJTAMEHH JUTSI CBAPKU U PE3KU METAJLIOB.

PU3NKO-XMMHUUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHHM OTIEIbHBIX KJIACCOB
(ocobeHHocTH  Kjaccu(UKAMM M HOMEHKJIATypbl ~ BHYTPM  KJlacca;
TOMOJIOTHUECKUU psig U oOmias dopmyna; uzoMepus; (U3NYECKUE CBOWCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHUS):

- KUCIIOpOACOAepkKalllue COeTUHEHUS (CIUPTHI U PeHOIbI, KapOOHOBBIE KUCIOTHI U
3(hUpkI, ampaETHAbl U KETOHBI, XHUPBI, YriieBojbl). [IpakTruueckoe NMpUMEHEHHE
STWICHIVIMKONS,  ThnunepuHa,  ¢enoma.  [lpumenenue  dopmanpaeruna,
areTanbJAeTu/a, YKCYCHOM KHCIOTBHL. MpbITa Kak COJIM BBICHIMX KapOOHOBBIX
KUCJI0T. Moronue CBOWCTBA MbLA.

OK 01
OK 02
OK 04
I1K 3.9




DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKHUX COEAUHEHUM OTACIIBHBIX KJIACCOB
(ocobeHHOCTH KJaccuukanuu u HOMEHKJIaTypbl BHYTpHU KJjacca;
TOMOJIOTHUECKUH psa U oOmas ¢opmyra; nuzomepusi; (U3NUECKUE CBOWCTBA,
XUMHUYECKHUE CBOMCTBA; CIIOCOOBI MOTYYCHUS ):

- a30TcoAepXkallie COeAMHEHHMs (aMHUHbBI W AMUHOKHUCIOTBI, O€NKH).
BricokoMoOIeKyJISIpHbIE  COCIMHEHHMsSI  (CHHTETHYECKHE W OMOJOTHYECKH-
akTUBHBIC). MoOHOMEp, MoJIUMEp, CTPYKTYpHOE 3BeHO. [lonmmmepuzanus sTuiieHa
KaK OCHOBHOE HaIlpaBJICHUE €TI0 UCMOJIb30BAHMUSI.

['eHeTnueckas CBsI3b MEK]y KJIACCAMU OPraHUYECKHX COCIMHEHUM.

Ilp

AKTHYECKHC 3aHATUA

CBoiicTBa OpraHMYECKUX COEIMHEHUN OTIEIbHBIX KJIaccoB (TpUBHAJbHAs U
MEXyHapoAHas HOMEHKJIaTypa, XMMHUYECKHE CBOWCTBA, CIOCOOBI MOIYYEHUs):
npeneiabHble (IKaHbl M LUKIOAJIKAHbI), HENpEAeibHbIe (AJIKEHBI, aJKUHbl U
aJIKaJUEeHbl) U apOMaTUYECKHE YTJIEBOAOPOAbI, COUPTHI U (HEHOJIBI, KapOOHOBbIE
KHCIOTBI W d3(UpHI, ajdbAerugpl W KETOHbl, AaMHUHBI W AMHHOKHCIIOTEHI,
BBICOKOMOJIEKYJISIDHBIE COCIIMHEHHUSA. 3aJaHMs Ha COCTaBJICHUE YPAaBHEHHMU
XUMHUYECKUX PEaKIUil C y4yaCTHEM OPIraHWYECKUX BEIIECTB HA OCHOBaHUM HX
COCTaBa U CTPOEHHUSL.

CocraBneHrue cxeM peakiuid (B TOM 4YHCJIE IO MPEAJIOKEHHBIM IEMOYKaM
MIpEeBpAIICHHI), XapaKTEepU3YyIOIIUX XUMHUYECKHE CBOMCTBA OpraHUYEeCKUX
COGI[I/IHGHI/IfI OTACJIBHBIX KJIACCOB, CHoCOOBI  HX MOJIY4YCHHUSA W Ha3BaHUC
OpPraHMYECKUX  COEJAMHEHHH 1O  TPUBHAIBHOM WM  MEXIAYHApPOJIHOM
CUCTEMAaTUYECKON HOMEHKJIAType.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUN Ha CBOWCTBA
OpPraHUYECKUX COCTMHEHUM OTIEJIbHBIX KIJIACCOB.

CamocrosiTeibHass padoTa 00y4al0IMXCst

1

[TocTpoenue Gpopmysn opraHMUECKHUX BELIECTB IO Ha3BaHUSM U Ha3BaHHUE BEIIECTB
1o popmynam. Coctapierue GopMys1 H30MEpOB U TOMOJIOTOB.

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

Conep:kaHue y4eGHOr0 MaTepuasa

1

buooprannueckue coenunenus. [lpumenenue u Guosoruyeckas poyib yrieBOJI0B.
OxucrieHue YyrieBojIoB — MCTOYHHK SHEPrHMM JKUBBIX OpraHu3smoB. OO6sacTtu
MPUMEHEHUs] aMHHOKHMCIOT. [IpeBpamieHuss O€NKOB TNHINM B OpPraHU3ME.
buonornueckue ¢ynkuuu OenkoB. buonornueckue ¢yHKuMM KUpoB. Poib

OpraHWYECKON XMMHUH B PEIICHUH MPOOJIeM MUIIEBON O€30MaCHOCTH.

OK 01
OK 02
OK 04
IK 3.9




Ponb oprannueckoil XUMHH B PELICHUH MPOOJIEM SHEPreTUYecKoi 0e301MacHOCTH,
B DPa3sBUTUU MEIHLMHBI, CO3JAHMM HOBBIX MAaT€pUaJIOB, HOBBIX HMCTOYHUKOB
SHEpruu (anbTepHATUBHBIE MCTOUYHUKH SHEpruu). OMacHOCTb BO3JEHCTBUS Ha
KUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KIACCOB (YIJI€BOAOPOABI,
CIHPTHI, (PEHOJBI, XJIOPOPTAaHUYECKUE MPOU3BOIHBIC, aJBACTHIBI U Ap.), CMBICI
IOKAa3aTeJssl NPEAeIbHO JOMYCTUMONW KOHIIEHTPALUK.

JlabopaTopHble 3aHATHS 2
1 | JIaGoparopHas pabora: «neHTHduKanys opraHu4ecKuX COCIUHEHNN OTICIbHBIX
KJIACCOBY.
WNnentudukanys opraHMuECKUX COEIMHEHMH OTIENIbHBIX KJIaccoB (Ha MpUMepe
aJIbJIErUJI0B, KpaxMajla, YKCYCHOM KUCIOThI, OEIKOB U T.II.) C UCIIOJIb30BAaHUEM HX
(U3MKO-XMMHUYECKUX CBOMCTB W  XapaKTEPHbIX KAYECTBEHHBIX pPeaKLuil.
Henarypauus Oenka mnpu  HarpeBaHuu. lIBeTHble  peakuuu  O€IKOB.
Bo3HuKHOBEHHE aHAIUTUYECKOTO CHUTHAla C TOYKU 3pEHHs XHMHYECKUX
IIPOLIECCOB  IPU  IMPOTEKAHMM  KAYeCTBEHHOM  peakluu, I103BOJISIIOIIEH
UACHTU(UIMPOBATH NPEAJIOKEHHbIE OpraHUYECKHE BEIIEeCTBA.
KonTposbnas padora Ne3. CTpykTypa ¥ CBOWCTBAa OPraHMYECKUX BEILECTB. 2
Pa3nen 5. Kunernueckue U TepMOJAMHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaAKIUM. 4 OK 01
Tema 5.1. CkOpoCTh XMMHUYECKUX Copnepxxanue y4yeOHOIro MaTepuasa 2 OK 02
peakuuii. XMMUYECKOE PaBHOBECHE. 1 | CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iU4HbIX (aKTOpPOB: MPHUPOJBI IK 3.4
pearupyomux BeIECTB, KOHIEHTPALUN PEarupyroIuX BEIIECTB, TEMIIEPATypPhl U IK 3.9
IUIOLIAIM  PEAKIIMOHHOM moBepXHOCTU. TeruoBble 3 EKTbl XUMHUYECKUX
peakuuii. JK30- ¥ S3HAOTEPMHUUECKHE, PEAKIUH.
O6parumocTh peakiuii. XUMHUYECKOE pPaBHOBECHE W €ro CMEIICHHE MO/
JeWCTBUEM pa3IMyHBbIX (DAKTOPOB (KOHIIEHTPALMs PEAareHTOB WM IPOAYKTOB
peakiuu, JaBjieHUE, TemIeparypa) JJIs CO3JaHMs ONTUMAJbHBIX YCJIOBUM
NPOTEKaHUs XuMHuuyeckux rpoueccon. [Ipunnun Jle [IlaTense
IIpakTnyeckue 3aHATHS 2
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 33/1aHUI Ha aHAU3 (DAKTOPOB, BIUSIOIINX

Ha U3MCHCHUC CKOPOCTHU XUMHUYECKOH p€akuuu, B T.4. C HOSI/II_[I/II\/II 3KOJIOTHUYECKHU
1[e71ecoo0pa3Horo TMOBENCHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B IETSIX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAOIIEH MPUPOTHON CPEIBI.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK HA MPUMEHEHHE NpuHIUna Jle-
IMTaTenne A4 HAXOXIACHUA HalpaBJICHUSA CMCIICHUA PAaBHOBCCHUS XUMHYECKOH
peakuuu W aHaiM3 (PAKTOPOB, BIHUAIOIMIMX HA CMEUIEHHE XHUMHUYECKOTO

paBHOBECHSI.




Pa3nes 6. PacTBophl. 4 OK 01
Tema 6.1. [TonsiTue o pacTBOpax. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 02
1 | PactBopenne Kkak (Qu3MKO-XxMMUYeckuid mpouecc. PactBopel.  CriocoObl OK 07
IIPUTOTOBJIEHUsST PAacTBOPoB. PacTBopuMocTb. MaccoBas 10511 pacTBOPEHHOI'O 1IK 3.4
BemiecTBa. CMBICT TMOKa3arensl MPEACTbHO TOMYCTUMOW KOHIIEHTPAIMA U €ro IK 3.9
HCIOJIb30BAHUE B OLIEHKE HKOJIOTHUECKOM O€3011aCHOCTH.
[IpaBuna S5KOJIOTMYECKH IEJIECOO0Pa3sHOTO TOBEACHUS B OBITY WM TPYAOBOM
NESITeIbHOCTH B LIENIAX COXPAHEHUs CBOETO 3[J0POBbs U OKpYXKaroleil NpupoaHoi
Cpe/lbl; OIIAaCHOCTh BO3JEHCTBHSI HA KUBBIE OPraHU3Mbl OIIPEIETICHHBIX BELIECTB.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aJaHMA Ha PacTBOPSI,
WCIOJIb3yeMbIe B OBITOBOM M MPOMU3BOJICTBEHHON JEATEIHHOCTH YEJIOBEKA.
Tema 6.2. HccnepnoBanue cBolictB | JIabopaTopHble 3aHATHS 2 OK 01
pacTBOpPOB. 1 | JIaGoparopnas pabota «IIpuroToBieHne pacTBOPOBY. OK 02
[IpuroToBneHue pacTBOPOB 3aJaHHON (MAacCOBOM, %) KOHIIEHTpAIUH (C TPAKTUKO- OK 04
OpPUEHTUPOBAHHBIMU BOIPOCAMM) U OIIPEIEIICHUE CPE/IbI BOJHBIX PACTBOPOB. [IK 3.4
Pemienue 3aga4 Ha NPUTOTOBJICHUE PACTBOPOB. I1K 3.9
Pa3nes 7. Xumusi B ObITY M IPOM3BOACTBEHHOM eI TEJIbHOCTH YeJIOBeKA. 4 OK 01
Tema 7.1. Xumus B Obity u | Conep:kanue yuedOHOro MaTepuajia 2 OK 02
NPOM3BOJICTBEHHON  AedrenbHOCTH | 1 | HoBeifme mocTukeHHs XUMHUYECKOM HayKM M XMMHYECKO TexHoioruu. Poinb OK 04
YeNIoBeKa. XAMHH B OOECIICYEHHH DKOJOTMYECKOW, JHEPreTHYECKOM U MHUIIEBON OK 07
0€30IacHOCTH, pa3BUTHM MeAMLUHBL. [IpaBuia moucka M aHanM3a XUMHUYECKON IK 3.4
uHQOpMAMM W3 Pa3IMYHBIX HCTOYHHKOB (HaydHas ¥ y4eOHO-HaydHas 11K 3.9
JUTEpaTypa, cpesicTBa MaccoBoil nHGopMmalmu, cetb HTepHeT).
IIpakTHYeckue 3aHATHSA 2
1 | louck m aHain3 KeHCOB O NMPUMEHEHUH XMMHYECKHUX BEIIECTB M TEXHOJOTHMH C
y4eToM Oyaymied mpoecCHOHATbHON JAESITENIbHOCTA MO TeMaM: Ba)KHEHIINe
CTPOUTENIbHbIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTepHallbl, KpacKu, CTEKIIO,
KepaMuKa, MaTepuaiabl JJs JJIEKTPOHUKH, HAHOMATepUalbl, TEKCTHJIbHbBIE
BOJIOKHA, HCTOYHUKM DSHEPrHM, OpraHMYecKHe W MHUHEpalbHble YI00peHus,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSI.
3amura: [IpencraBiaenne pe3ynbTaToB pelieHus KeiicoB B (hopMe MUHU-A0KIIA/IA C
MpE3EHTALNEH.
[TpomeskyTouHas arTecTanus no AucuuIuinHe (audQepeHpoBaHHbIN 3a4eT) 2

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

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.
. I3oTonel Boopoia.
. Ucnionb30BaHKEe paiuOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEJISX.
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'pyOonucriepcHbie CHUCTEMbI, UX Kiaccu(dUKanus U HCIOIb30BaHUE B
npohecCuOHATBHOMN NesSTENbHOCTH.
17. KocmeTnyeckue refu.
18. [IpumeHeHue CycrieH3ui U AMYJIbCUN B CTPOUTEIBCTBE.
19. Munepalibl ¥ TOpHbIE TTOPOJIbI KaK OCHOBA JTUTOC(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. YcrpaHeHue KeCTKOCTU BOJIBI Ha TPOMBIIIJICHHBIX TPEANPUITUSX.
25. CepHas KHCIIOTa — «XJ€0 XUMUYECKON MPOMBIIILIEHHOCTH.
26. Hcnonb3oBaHUME MHUHEPAIbHBIX KHUCIOT HAa MPEAIPUATHSAX Pa3IUYHOTO
podus.
27. OKCUJIBI ¥ COJIM KaK CTPOUTEIbHBIE MaTepUAIbI.
28. Uctopus rurca.
29. IloBapeHHast COJIb KaK XUMUYECKOE ChIPhE.
30. MHorommkuit KapOOHAT KAJIBIHSI: B IPUPOJIC, B MPOMBIIIIJICHHOCTH, B OBITY.
31. Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
32. BupTyanbHO€ MOJAEIMPOBAHNE XUMHUECKUX IIPOLIECCOB.
33. DAEeKTpoJIn3 PacCTBOPOB AJIEKTPOJIUTOB.
34. D1eKTpoJin3 paciuiaBOB IECKTPOJIUTOB.
35. [IpakTueckoe MIPUMEHEHUE AIEKTPOIN3A: paduHHUpOBaHUE,
raJibBaHOIJIACTUKA, TAIIbBAHOCTET U
36. Uctopus noiaydeHus: 1 IPOU3BOCTBA AITFOMUHHS.
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37. DAeKTPOIUTUYECKOE TIOJydeHHE U padUHUPOBAHUE MEM.

38. Xusnsb u nesrensHoCTh . J[PBH.

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

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

41. Koppo3usi METaioB ¥ CIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NnepTHBIC UK OJIarOPOJIHbBIE Ta3bl.

43. Posxnaromye coiau — rajoreHbl.

44. Victopus MBEICKON CITMYKH.

45. Ucropust BOSHUKHOBEHMS M Pa3BUTUSI OPTaHUYECKON XUMHH.

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
Poccuiickon ®@enepanumu.

53. Xumust yraeBoI0pOAHOIO ChIpbs U MOs Oyayiast mpodeccusi.

54. YrneBoaopoAHOE TOILIMBO, €r0 BUAbI U HA3HAYCHHUE.

55. CuHTeTHYeCKUE KayuyyKu: UCTOPHS, MHOT00Opa3ue U 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. MatepuajibHO-TeXHHYeCKOe o0ecniedeHne yueOHOM 1M CUMNIMHbI

Kabuner xumuu

Kowmrmexkt mebenu a1 yaeOHOTO TIporiecca.

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

[lporpammuoe obGecrieuenne: Microsoft Access (mmmensus  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 (imuuensus Ne QS34-HC7C-SD53-K5L.2); komIutekT
T'APAHT-Mactep (nunensus Nel12—-40272-000898); komruiekt 1O miast pemieHust
OCHOBHBIX IOJIb30BATEeIbCKUX 3amad  (cBobomHo pacmnp. [10); cmpaBouHas
npaBoBast cucremMa «Koncymbrant I[lmroc» (konTpakt Ne2025 CB 2 ot
24.12.2024r)

CpenctBa 00y4eHHsI: KOMIUIEKT pa3qaTOYHOr0 MaTepHrasa, TaOIuIlbl U MJIaKaThl MO
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, nepenocuoii HoytOyk Easynote TE 11 HC.

[Iporpammuoe obGecneuenue: Microsoft Access (nmmensust  NelM123460);
Microsoft Office Standard (nmunenszust 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-K51L.2); koMIuiekT
APAHT-Mactep (unensust Ne12—-40272-000898); komruiext 1O miast pemeHwust
OCHOBHBIX TOJIb30BaTENbCKUX 3adau (cBobomHo pacop. I10); cnpaBouyHas
npaBoBass cucrema «Koncynbrant Ilmtoc» (konTpakt Ne2025 CB 2 or
24.12.2024r).

CpeactBa o00yuyeHus: BBITSOKHOM 1mikad, mkad [ XUM. MOCYIbI, CTOJIbI
7abopaTopHbIE C TIOJKAMH JJIS XWM. PEAaKTHBOB, CTOJBI C JIAOOPaTOPHBIMU
MoJIKamMu, MmKad ISl XUM. PEaKTUBOB, BBIIPSIMUTENH JJEKTPUUYECKOTO TOKa B-
OINIE/l, snexTpudeckue IUIMTKH, OaHs BOJSHAS, XUMUYECKas MOCY/a, PEaKTHUBBI,
MeIanaKa MarHUTHAsL.

VY4eOHo-HccaenoBaTenbekas 1abopaTopus — U3MEpUTENbHAs

Kowmmnekt mebenu aiist yueOHOTO Tpoliecca.

CpenctBa oOydeHus: Bechl AekTpoHHbIe aHanuTudeckue AF - R 220 CE
VIBRA,; naGopartopHblii OHOpPEAaKTOPHBIA  KOMIUIEKC [JII  YCKOPEHHOIO
KOMITOCTUPOBAHMS W TepepabOoTKH; jaMmIia ¢ MoJibiM KatogoMm Ha AG; namma c
nojibiM KatognoM Ha AL; meur mydenbHas MUMII-17Y3; npubop pH 150 M;
npubop pH 150M; pH-merp/monomep MILJI-113; cronsl nabopaTopHbi€, CTOJBI
xumuueckue.Ha AL; neus mydensnas MUMII-17Y3; npubop pH 150 M; nipubop



pH

150M; pH-merp/monomep MILJI-113; cromns

XUMHUYCCKHUC.

JabopaTopHbIE,  CTOJIbI

4.2. UudopmannonHoe odecnevyeHne y4eOHOM JUCHUIIJINHBI

Ne
n/n

Crucok UCHoIb3yeMO JIUTEPATYPHI (neuammusvie uz0anus,
DJIEKMPOHHbBLE U3OAHUS 3A NOCTICOHUE 5 Jlem)

KommuectBo
IK3EMILISPOB, UMEIOLITUXCS B
OMOJIMOTEKE, WIIH CCHIJIKA Ha

ObC

OCHOBHAZ JIMTEPATYPA

I'a6puensin, O. C. Xumus: 10-ii kiaacc: 6a30BbIN YPOBEHb
: yuebnuk / O. C. I'abpuens, U. I'. Octpoymos, C. A.
CnaakoB. — 6-e u3n., crep. — Mocksa : [IpocBemienue,
2024. — 128 ¢. — ISBN 978-5-09-112176-6. — Texkcr :
9JICKTpOHHBIN /  JlaHb :  3JIEKTPOHHO-OMONIHMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/408671
(mata obpamenus: 27.05.2024). — Pexum gocrtyna: uis
aBTOPU3. NIOJI30BATEIICH.

DIJIEKTPOHHBIN pecypc

I'abpuensin, O. C. Xumus: 11-i1 knacc: 0a30Bblil ypOBEHb
: yuebnuk / O. C. I'abpuensan, U. I'. Octpoymos, C. A.
CrnaakoB. — 6-e u3n., ctep. — Mocksa : [IpocBemienue,
2024. — 127 ¢. — ISBN 978-5-09-112177-3. — Texkcrt :
ANIEKTpOHHBIN //  JlaHb @  3JEKTPOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/408668
(mara oOpamenus: 27.05.2024). — Pexxum goctyna: ajs
aBTOPH3. M10JIb30BATENEH.

DNEKTPOHHBIN pecypc

JOITOJIHUTEJIbHAS JIMTEPATYPA

Xumus: 10-i kaace: yrioyOn€HHBIN ypOBEHB : y4eOHUK /
B. B. Epemun, H. E. Ky3p™menko, B. 1. Tepenun [u np.] ;
non penaknued B. B. Jlyamna. — 10-e w3g., crep. —
Mockaa : IIpocsemenue, 2023. — 446 c. — ISBN 978-5-
09-107226-6. — Tekct: onexTpoHHbI //  JlaHb
AIIEKTPOHHO-OUOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334892  (mara oOGpamenus:
27.05.2024). — Pexum jgocTyma: s aBTOPU3.
MOJIB30BaTENEH.

DNEKTPOHHBIN pecypc

Xumus: 11 kaacc: 6a30BbIil ypoBeHb : yueOHuk / B. B.
Epemun, H. E. Ky3pmenko, A. A. Jlpo3nos, B. B. JIynun ;

nox pexakmueit B. B. Jlyamna. — 9-e wm3xg., crep. —
Mocksa : IIpocsemenne, 2022. — 223 ¢. — ISBN 978-5-
09-087938-5. —  Tekct: onexTpoHHbI //  JlaHb

AIIEKTPOHHO-OUOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334901 (mata oOpareHwus:
27.05.2024). — Pexum jgocTyma: s aBTOPHS3.

MOJIH30BATENICH. ).

DNEKTPOHHBIN pecypc




5. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSI YUYEBHOM
JAUCHUIIJINHBI

KoHTpons u oIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOM JUCHUILIAHBI
OCYILECTBISIETCS MpemnoiaBareieM B (popMe TEeKyIIero KOHTPOJS YCIEBAaEMOCTH U
IIPOMEKYTOUYHON aTTECTALNH.

[IpomexxyTouHasd  arrectauuds HMEET LEJIbI0  ONpPENENIUTh  CTENEHb
JOCTH)KEHHS 3aIUIaHUPOBAHHBIX PE3YyJbTAaTOB OOYYEHHs MO JUCUUIUIMHE 32
nepuoJi o0ydenusi. Popma MPOMEKYTOUHOM arTecTanuu - AU depeHIIupOBAHHBIN
3a4er.

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

®opMBI TEKYIIETO KOHTPOJS YCIEBACMOCTH: mecmuposarue, YyCmublii onpoc, 00Kkiao,
6blNoOJIHeHUue U sauiuma 06y1lCIIOWMMMC}Z uﬂdueudyaﬂbelx 3adaHuL7, npoeKkmoe, uccneoosanuil 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 VYcrHblil onpoc
KonTponpHas pabota
3. | Pazmen 3. CtpoeHne u cBoiicTBa OK 01 TectupoBanue
HEOPraHUYECKHUX BEILECTB. OK 02 YcTHBII onpoc
OK 04 KontponbHas padota
[IK 3.4
11K 3.9
4. | Paznmen 4. CtpoeHue u CBOMCTBa OK 01 TectupoBanue
OpPraHNYECKHUX BEIIECTB. OK 02 VYceTHBII onpoc
OK 04 KonTtponbHas pabora
K 3.4
11K 3.9
5. |Pasmenr 5. Kunerndeckue u OK 01 TectupoBanue
TEPMOJINHAMUYECKUE OK 02 YcerHblit onpoc
3aKOHOMEpPHOCTH [IPOTEKAHUS IIK 3.4
XUMHUYECKHUX PEAKIIMH. 11K 3.9
6. | Pasnen 6. PacTBOpEL. OK 01 TectupoBanwue
OK 02 YcerHblit onpoc
OK 07
[IK 3.4
11K 3.9
7. |Pazgen 7. Xumuss B ObITY U OK 01 TectupoBanue
IIPOU3BOJCTBEHHOMN OK 02 VYeTHbI onpoc
NEeATEILHOCTH YEI0BEKA. OK 04
OK 07
[IK 3.4
11K 3.9




PesynbraTel cnaun auddepeHnnpoBaHHOTO 3a4eTa OLEHUBAIOTCS TI0 IIKaje
«OTIIMYHOY, «XOPOLIOY», «yTOBICTBOPUTEIBHOY, «HEYAOBICTBOPUTEILHO.

OreHka «3a4Te€HO» BBICTABIIACTCS O0yUaIOIIEMyCsl, KOTOPBIM UMEET 3HAHUS
OCHOBHOTO MaTepuaia, MpOsBIAET YMEHHE JIOTUYHO €r0 M3JIaraTtb, XOTS MOXET
JIOTIyCKaTh HETOYHOCTH B H3JIOKEHUU MaTepuana, HEIOCTAaTOYHO MpaBUIIbHBIC
(GOpMyIUPOBKH; yMEEeT B LEJIOM TMPUMEHATh TMOJIYYCHHbIE 3HaHUSA TPHU
BBIMIOJTHEHUH THUIOBBIX MPAKTUYECKHUX paldOT, XOTS MOXKET HCIBITHIBATh
3aTPYAHEHUS MPHU UX BBHITIOTHEHUU.

OrneHKka «OTIMYHO» BBICTABIISACTCS OOYyYaromeMycsi, KOTOPbIA TIyOOKO H
IPOYHO YCBOWJI MPOrPaMMHBIN MaTepual, TNpOsBISET 3HAHHE OCHOBHOM U
JOTIOTHUTENIBHOM ~ JIUTepaTypbl,  IPaMOTHO,  JIOTHYECKH  CTPOWHO U
apryMEHTUPOBAHO M3JaraeT MaTepuai, [JaeT MCUEpHbIBAIOIIME OTBETHl Ha
NIOCTaBJICHHbIE BONPOCHL. B 0TBETE TECHO YBSI3bIBAE€TCSI TEOPUS C NMPAKTUKOM, MPU
3TOM OOYyYaIOLIUICS HE 3aTPYIHSIETCS C OTBETOM IPH BHIOM3MEHEHUH 3a/IaHuf,
CBOOO/IHO CTIPABISETCS C MPAKTHUYECKUMH 3aIaHUSMHU.

OmeHka «XOpOIIO» BBICTABISAETCS OO0ydYaroImeMycs, TBEPIO 3HAIOIIEMY
IPOrpaMMHBIA MaTepuall, KOTOPBIA H3JaraeT ero rpaMOTHO M IO CYIIECTBY, HE
JIOTTYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABUIHHO
MPUMEHSET TEOPETHUECKHE TMOJIOKECHUS MIPH PEIICHUN MPAKTHUYECKUX BOIPOCOB U
3a71a4, HE MCTBITHIBACT 3aTPYHEHUI C OTBETAMH Ha BOIPOCHI.

OneHka «yAOBJIETBOPUTEIBHO» BBICTABIAECTCA OOydYaroIeMycsi, KOTOPBIH
UMEEeT 3HaHMs TOJILKO OCHOBHOIO MarepHuajia, HO HE YCBOWJ €ro JeTalie,
JIOTTYCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBUIIbHBIE (POPMYITUPOBKH, UCTIBITHIBAET
3aTPYJHEHUS NPU BBIMOJIHEHUN IPAKTHUECKHUX padoT.

OrneHka «HEeyIOBIETBOPUTEIBHO» BBICTABISAETCS 00ydaromEeMycsi, KOTOPbIH
HE 3HAeT 3HAYMTEIbHOW 4YacTH MPOrpaMMHOIO MaTepuaia, JOMyCKaeT
CYIIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OONBIIUMHU 3aTPYAHCHHUSIMH BBITIOIHSCT
MpaKTUYECKUE PabOoTHhI.



JlonmoiHeHUs ¥ UI3MEHEHMsI K pado4eil mporpaMMe Ha y4eOHBIH 1o/

JlomonHeHus U U3MEHEHusl K pabodell mporpamme Ha y4eOHBIN T0J
10 TUCLUILJINHE

B pabouyio mporpaMMy BHECEHBI CIIEIYIOIINE U3MEHEHUS:

JlononHeHus: ¥ U3MEHEHUs B paboueil mporpaMmme o0cykaeHbl Ha 3acenanuu [TIK

« » 20 r. (mpoToKoa Ne ).

[Ipencenarens MK / /




