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[Tpencemarens [TLK éy’// /JIL.H. CmupHoBa/

PabGouass mporpamma yueOHoi muctumimabl BJ.09 Xumus paspaboTana Ha
OCHOBE TMpPUMEpPHON paboueil mporpaMMbl 0O0IIC00PA30BATEIBLHON  IUCIUILIAHEI
«Xumus» (0a30BbIii YPOBEHb, BapuaHT 1) i IpodeCCHOHATBHBIX 00pa30BaTEIbHBIX
opranmzanuii, pekomengoBanHo @OI'BOY JIIIO MHPIIO (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
cnermainbHOCcTH 35.02.01 JlecHoe 1 TeconapKkoBOE XO3SIMCTBO.

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

PenienseHT (BHYTpEHHUI)

Muxaitnosa C.B., npenopaBaTenb BbICHIEH KBaIM(PUKALMOHHONW KaTEropuw,
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., 2023
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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 yudeOHoM aucruiuinabl BJ[.09 Xumus sBisieTcs 4YacThbiO
IPOrpaMMBbl MOJATOTOBKH CHEIMAIIUCTOB CPEAHETO 3BEHA CpeIHEro NpodhecCuOHATBHOTO
obpazoBanus 1o crneruaabHoctd 35.02.01 JlecHoe U JiecomapkoBoe X03SIMCTBO, BXOIUT
B IIMKJI 00111€00pa30BaTeIbHON MOATOTOBKHU U peanusyercs B 1, 2 cemecTpax.

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

1. OCHOBBI CTPOEHHMSI BEIIECTBA.

2. XUMHYECKHE PEaKIIHH.

3. CTpoeHue M CBOMCTBA HEOPTAHMYECKUX BEIIECTB.

4. CTpoeHue U CBOICTBA OPraHUYECKUX BEIIECTB.

5. Kunermdeckme u TEpPMOIMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIUH.

6. PacTBOpBL.

7. Xumusi B ObITY U IPOU3BOCTBEHHOM IEITEILHOCTH YEJIOBEKA.

OO6mumit o0beM ydeOHOM Harpy3ku Mo JuciuruinHe cocrtasiser 108 wacos,
Harpy3ka BO B3aMMOJICHCTBUU C TIperojjaBaTesieM - /2 Jaca.

Texymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBISETCS B IMPOIECCE MPOBEICHUS
MPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHH, 00ECIICYMBAET OIEHWBAHHE XO0Jia OCBOCHHS
TUCIUTUIMHBL. DOpPMBI  TEKYIIETO KOHTPOJS YCIEBAEMOCTHU: TECTUPOBAHUE, YCTHBIN
Onpoc, KOHTPOJbHAasi ~ paboTa,  BBINOJHEHHME W 3alMTa  00y4YaroIIUMUCS
WHIUBUTYJTBHBIX 3aaHUH, IPOEKTOB, UCCIICIOBAHUM 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 puctnmmimaa BbJ[.09 Xumus oTHOCHTCS K 0a30BBIM JUCIMILIMHAM
0011e00pa3oBaTeIbHON MOITOTOBKH.

2.2. lleqb ¥ IUIaHUpPYeMble Pe3yJbTAThl OCBOCHUS JUCHUILIHHBI:

CopnepkaHue MporpaMMmbl  00IIE00PAa30BATEIbHOM  JUCHUIUIMHBL  « XXMM
HampaBJIeHO Ha JOCTWKEHHE pe3yJbTaTOB €€ M3Y4YeHUs B COOTBETCTBUM C
tpeboBanusimu GI'OC COO ¢ yuerom npodeccuoHanbHoi HampaieHHocTH PI'OC
CIIO crnetmanpHOCcTH 35.02.01 JlecHoe u JiecorapKoBoe X03sIHCTBO.

Oco6oe 3nauenuwe auciuiuinHa bJ[.09 Xumus umeer npu (opmupoBaHUM U
paszsutuu OK u I[1K cnietmanbrocty 35.02.01 JlecHoe u neconapkoBoe X035HUCTBO:

IInanupyeMbie pe3yabTAThHI 00yUYeHHS
OO01ue KOMIETEeHITUH 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, TPYI0Jt00ue; 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 pa3IMyYHbIM cepam | TOMOJIOTHYECKUNH  psiA,  TOMOJIOTH,
rpodeccrnoHanbHOI YII€BOI0PObI, KHCIIOpOJI- U
NEATENBHOCTH, a30TcoepXkKallne COEIMHEHUS,

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

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

aKTyalIM3HpoBaTh  NpoOJeMy, | SHAOTEPMUUECKUE, pPEaKIUH HOHHOIO
[paccMaTpuBaTh €€ BCECTOPOHHE; | OOMEHa),  pacTBOp,  AJIEKTPOJIUTHI,
- YCTaHABIMBATh CYIIECTBEHHBIH | HEANIEKTPOIUTHI,  DJIEKTPOIUTHUECKAS

MPU3HAK WM OCHOBAHWS JIJIS | IUCCOIHAIINS, OKHCIIUTEIb,
CpaBHEHMsI, KJIacCU(UKAIMM U | BOCCTAHOBHUTEIb, CKOpOCTh
0000111IeHNS; 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 pepaxkuuu ot 12.08.2022.



- BBISIBJISITh 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

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

- pa3BHBaTh  KpeaTHUBHOE
MBIIUICHHE TpU  PELICHUH
KU3HEHHBIX Tpo0IeM;

0) 0azoBbIe
HCCJIeJ0BATeIbCKUE
aelcTBUA:

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

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

- aHaJU3HUPOBATH IMOJIYYEHHBIE
B XOJIl¢ peuieHus 3aJa4yu
pe3ynbTaThl, KPUTUYECKH
OIICHUBATh UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

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

- yMETh WHTETPUPOBATH
3HAHUS u3 pa3HbIX
MPEAMETHBIX 00J1acTel;

- BBIBUTaTh HOBBIE WJEH,

IMPpUYIUHHO-

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

- CIIOCOOHOCTD 150,
HCITOJIb30BaHUS B
MMO3HaBaTEeILHON u

COLIMAJIbHON IIPAKTHKE

JHCCOLIMALINH,
3aKOH J.N.
3aKOH  COXpaHEHUSs

3aKOHOMEPHOCTH,
A3BIK XUMHH,
CBEJICHUS 0
IIOJIyYEHUU U

AJEKTPOJIUTUYECKON
MEePUOTNYECKU I
Menneneena,
Macchl),
CUMBOJINYECKUN
(haKTOJIOTUUECKHE
CBOMCTBaxX, COCTaBe,
6e3o0macHomM HCITI0JIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX u
OpraHUYECKUX 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 NPHUKIAJHOW XHMHH
Y TPUBHAJIbHBIE HAa3BaHUS Ba)KHEHUIINX
BEILIECTB (3THNEH, alleTUJIEH,
rnuuepuH, ¢GeHon, Qopmanbaeru,
YKCYCHasl KHUCJOTa, IVIMIWH, YrapHbIA
ra3, yrJIeKUCIbIA  ra3, aMMHak,
raileHas U3BeCTh, HETallleHasl U3BECTb,
NUTHEBAsA CO/Aa U JIPYTUX), COCTABIATh
bopMmybl HEOpPraHMYECKUX "
OpPraHWYEeCKHX BEILIECTB, YpPAaBHEHMS
XUMUYECKUX DPEaKUUH, OOBSICHATH HX
CMBICII; TOJTBEPXKAAaThb XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA BEII[ECTB
COOTBETCTBYIOIIIMMHU JKCIEPUMEHTAMHU
U 3aIUCSAMHU YPAaBHEHHUH XMMHUYECKUX
peaKkumii;

- YMCThb YCTaHAaBJINBATb
MPUHAJJIC)KHOCTD HN3YUCHHBIX
HCOPTaHUYCCKUX u OpraHU4YCCKUux

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,




KJIACCU(UITUPOBATH 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 3aJa4 M SKOJIOTMYECKH
00OCHOBAaHHOTO OTHOIIECHUS 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
TIOWCKa, aHAJIN3a U
UHTEPIIPETAlUU
uH(pOopMaluu U
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,  CIHOCOOCTBYIOILETO
OCO3HAaHMIO CBOEr0 MecCTa B
MOJIUKYTBTYPHOM MUPE;

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

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

OBJagenue
YHHUBEPCAJBHBIMH Y4eOHBIMU
MO3HABATEJIbLHBLIMH
JeHCTBUSIMM:

YPOBHIO
HayKH u
IIPAKTHKH,

- yMeThb IUIAHUPOBAaTh U BBINOJIHSTH
XUMHUYECKUN AKCIEPUMEHT
(mpeBpallleHus1 OPraHNYEeCKUX 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
peaKkIMy HOHHOTO 0OMEeHa, ONPeAeTIATh
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

0e30macHOCTH TNpH  OOpaleHHuH C
BEILIECTBAMH 51 1abopaTopHBIM
000pyI0BaHUEM; MIPEJCTABIATh
pe3yIbTaThI XUMHAYECKOTO
JKCIepUMEeHTa B  (opMe  3aIlucH
ypaBHEHUH COOTBETCTBYIOIINX

peakumii ¥ (GOpMyTUPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3HUPOBATh XUMHYECKYIO
1H(}OpPMALIKIO, OJTYYAEMYIO 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
BU3YyaJIM3alLlUY;

- OLOCHHBATb AOCTOBCPHOCTD,
JCTUTUMHOCTD HH(l)OpMaIII/II/I, cc

COOTBETCTBUE  IPAaBOBBIM U
MOpPAJIbHO-3THYECKUM HOpMaM;
- HCIIONB30BaTb  CPEJCTBA
WH(POPMAIMOHHBIX "
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHU B peleHnu
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPraHU3allMOHHBIX  3a7ady ¢
coOI0ieHNEM TpeboBaHuU
SPrOHOMUKH, TEXHUKU
0e301IacHOCTH, TUTHEHEI,
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 bu3nIecKux
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 IPAMECHCHUEM

(cpenctB  MaccoBoi
cetb  MHTEepHer 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 COLMAILHOM 1€ TEILHOCTH;
OBjaieHue YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMU
AeficTBUSIMHU:

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

- yYMETh IUJIAHUPOBATH W BBHITIOJIHSTH
XUMHUYECKUN AKCIIEPUMEHT
(TmpeBpaleHns OPraHnYeCKUX BEIIEeCTB
MIpU HarpeBaHHUM, MOJYyYEHUE STUJICHA
5 A3y4YECHUE €ro CBOJCTB,
KaueCTBEHHbIC PEAKIIMK HA aJbJETH/IbI,
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
Y KOOPAMHUPOBATH IEHCTBUS 110
€e JIOCTHI)KECHHUIO: COCTaBJIATH
IJIaH JEUCTBUM, pacIpeneisaTh

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 CUTYalUsIX,
MPOSBISATE  TBOPYECTBO u
BOOOpaXkeHue, OBITh
MHUIUATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMU
peryasiTHBHbIMU
AefiCTBUSIMU:

r) NpUHATHE ceds W JAPYrux
JIOJeH:

-  TpUHUMATh  MOTHBBI H
apryMEHTHI JIPYyTUX JIIOACH Mpu
aHanuse pe3yiabTaTOB
NeSTeTbHOCTH;

- TpU3HABATh CBOE IMPaBO U
paBoO  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 COOTBETCTBYIOIINX

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¢ (HeKTUBHO
JIEWCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUIX

B obs1acTH 3K0J10rMYECKOT0
BOCIIUTAHMS:

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

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

- chopmupoBaTh MpeACTaBICHUS: O
XUMHYECKOU COCTAaBJISIIONIEN
€CTECTBEHHOHAY4YHOU KapTHUHBI MUpA,
pO.]'H/I XM B II03HAHHUU SIBHCHI/Iﬁ

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

MPAKTUYECKUX 3a7ad M SKOJIOTUYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY
3J0POBBIO U IIPUPOJTHON CPEIE;

- 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




OKpYXKaroIleH Cpee;

OpraHu3Mbl OHNPCACIICHHBIX BCHICCTB,

- YMEHHME IPOTHO3UPOBATH | IOHUMAS CMBICIT MOKa3aTelst

HeOJIaroNnpUsITHbIE NIpeAeIIbHON JOITyCTUMOM

9KOJIOTUYECKUE  MOCIEACTBUS | KOHUEHTpAIUU

MPEAIPUHUMAEMBIX JICHCTBUH,

Mpea0TBpaliaTh UX;

- pacmmpeHue OTbITa

JEATEIbHOCTH  3KOJIOTMYECKOU

HaIPaBJIEHHOCTH;

- OBJIQJICHHE HaBbIKAMU

y4eOHO-UCCIIe10BATEIbCKOM,

MPOEKTHOM W COLMAIbHOMN

JIESITEIbHOCTH
[1K 1.5. OcymiecTBisTh YMeHusi:  paccuuThIBaTH  HOPMBI
MEPOTIPUSITHS 110 BBICEBA CEMsH, TN0a0UpaTh BHII,
3allUTE CEMSH U KOHCTPYKLMIO, MOPOJHBIA  COCTaB,
I10CaI0YHOT O CXeMy pa3MeUIeHHMs] pacTeHUd B
Marepuana oT 3AIIUTHBIX  JIECHBIX  HACAKICHUAX

BpeauTeneit u 0osne3nen

Pa3IMYHOTO HA3HAYCHUS, OINPEACTIATh
BHJIBI BpEIUTEIICH M OOJIE3HEH CeMSsH,
CeSHIICB M CAXCHIIEB W MPUMCHSTH
METO/1bl OOPHOBI C HUMH.

3HaHMsA: OCHOBHBIC BHJBI OOJIE3HEH U
BpEIUTEICH  CEeMsiH, CESHIICB |
CaXEHILIEB U Mepbl OOpbHOBI C HUMH,

MaIIHHbI " MEXaHU3MBI,
UCTONb3yeMble Ui nepepaboTKH
JIECOCEMEHHOTO  CBIPbsl, TOJIYYEHUS
[10CaJ04YHOTO Mmarepuania,
BOCIIPOU3BOJICTBA JIECOB u
JIecopa3BeeHUs, odopmiieHus
TEXHUUYECKON JOKYMEHTaluH,

KOHTpOJISI KadecTBa pabOT Ha Bcex
JTanax MX MpPOBEAEHUs, NpaBuWiIa U

HOPMBI OXpaHbI Tpyaa pu
[IPOBEACHUU TEXHOJIOTUYECKUX
ITPOLIECCOB.
[1K 3.2. [1nanupoBatsb u Ymenus: KOHTPOJIUPOBATH 5
KOHTPOJINPOBAaTh OpUHUMATh  pabOThl 1O  OTBOAY
paboThI 1O JIECHBIX Y4aCTKOB, IIPOBOJUTH OLEHKY
HCIIOJIb30BAaHUIO JIECOB KauecTBa  OTBEJCHHBIX  YYaCTKOB,
C LEJIBI0 3arOTOBKH J1aBaTh OLICHKY [IPaBUIILHOCTH
JIPEBECUHBI U IPYTUX COCTaBJIEHHBIX TEXHOJIOTHYECKUX
JIECHBIX PECYPCOB U Kapr, noI0MpaTh TEXHOJIOTHIO

PYKOBOJIUTh UIMH

3arOTOBKH JKUBHIIBI M JIPYTHX JICCHBIX
PECYPCOB, OCYIIECTBISATH KOHTPOIb 32
COCTOSSHUEM W HCIOJb30BaHUEM
JIECHBIX YYaCTKOB TIPU PA3IUYHBIX
BUIAX WCTIOJIb30BaHUS JIECOB,
OpraHU30BBIBATh paboty
MIPOM3BOJICTBEHHOTO TOJpa3/IeIICHHS,
MPOBOANTh HMHCTPYKTAXK [0 OXpaHe
Tpy#Aa W OE30MacHOCTH  TYIICHHS




JICCHBIX TI0XKapOB.
3HaHMsA: CHOCOOBI  OCYIIECTBICHHS
OCHOBHBIX TEXHOJIOTUYCCKUX
IPOIIECCOB  3arOTOBKU  JPEBECHHBI,
TEXHOJIOTUM 3aroToBKM U  cOopa
HEJIPEBECHBIX  JIECHBIX  PECYPCOB,
3aroTOBKHN IIHNIICBBIX JICCHBIX
pecypcoB u cOOpa JIeKapCTBEHHBIX
pacTeHui, NpaBUila OXpaHy Tpyla U
OXAPHOM 0e30MmacHOCTH npu
UCIIOJIb30BAHUH JICCOB.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI

3.1. O0beM y4eOHOM TMCHMILIMHBI M BUABI Y4e0OHO#l padoThI

Bun yuebHo# paboThI Obrem B
Jacax

O0beM yueOHO 11 CHUIITHHBI 108
CymMapHasi yueOHasi HATPY3Ka BO B3aMMO/IeiiCTBHU ¢ MpenojaaBaTejieM 72
B TOM YHCIIE:

JIEKIIUHU 34
J1a00paTOPHBIE 3aHIATHS 10
IPaKTUYECKHUE 3aHITHL 28
KOHTPOJIbHBIC paOOTHI -
KypcoBasi paboTa (IIpOoeKT) -
CamocrosiTenbHasi paboTa, B TOM YHCIIE 36
WHIuBUIyanbHBIA MPOEKT 26

[TpomesxyTouHnas arrectanus B popme auddpepeHIMpoBaHHOTO 3a4eTa




3.2 TemaTnuyeckui MJIaH U cofep:kanue ydyeOHoi qucuunaunbl /.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. 8 OK 01
Tema 1.1. Ctpoenue  atomoB | Conep:kanue yueOHOro MaTepuajia 2
XUMHYECKHMX D3JCMCHTOB M mpupozaa | 1 | CoBpemeHHas Mozenb CTpoeHHss aToMa. CHUMBOJIMYECKUN SI3bIK  XUMUHU.
XUMHUYECKOH CBS3H. XUMUYECKUN 3JIeMEHT. DJeKTpoHHash KoHpurypamus atoma. Knaccudukauus

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

BanenTtHoCTb. DneKTpoHHAas npupoja XUMHYECKON CBSI3H.

DNeKTPOOTPULIATETLHOCTh. BUIbl XUMHUYECKOW CBsI3M (KOBAJICHTHAsl, HMOHHAf,
MeTaJUTHYecKas, BOJIOPOJIHAS) U CITIOCOOKI €€ 00pa30BaHus.

IIpakTHYeckne 3aHATHSA 2
1 | Pemrenue 3amaHuii Ha HKCIIOJIL30BaHHE XHMHYECKOH CHMBOJIMKM WM Ha3BaHUM
COCIMHEHUM 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COX03a TEOPETUYECKOM U
NPUKIATHON XMMUKM U TPUBHUAIBHBIX HA3BAHUM MJISI COCTABJICHUS XMUMHUYECKHX
(dbopMyJI TBYXaTOMHBIX COCAMHECHHUU (OKCHJIOB, CYIb(HUIOB, THAPUIAOB U T.I.) U
JPYrUX HEOPTAHUYECKUX COCAMHEHUN OTIETIbHBIX KJIACCOB.

[IpakTueckue 3amaHusi Ha YCTAHOBJIEHUE CBSI3M MEXIY CTPOCHUEM aTOMOB
XUMUYECKHUX JJIEMEHTOB U MEPUOJUYECKHUM H3MEHEHHEM CBOWCTB XHMHMUYECKHX
3JIEMEHTOB U WX COEJUHEHHUI B COOTBETCTBUHU C MOJOXKeHUEeM lleprmommueckoit

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

Ddusnueckuit CMBICII [Tepuonuueckoro 3aK0Ha J.N. Meunneneena.
3aKOHOMEPHOCTH U3MEHEHHUsSI CBOWCTB XMMHUUYECKUX AJIIEMEHTOB, 00pa3yeMbIX UMHU
HpOCTBIX N CIIOXHBIX BCIINECCTB B COOTBCTCTBUU C ITIOJIOKCHHECM XHUMHUYCCKOI'O
snemenTa B llepuoguyeckoit cucteme. MUpOBO33peHUECKOE U HAYYHOE 3HAYEHUE
[Tepuonunueckoro 3axkona J[[.M. MenneneeBa. Ilpornossr .M. MeHnneneena.
OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenne NPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHAMN Ha
XapaKTepU3alri0 XUMHUYECKUX JJIEMEHTOB «MeTannndeckue / HeMeTalUTHUeCKue
CBOﬁCTBa, 3J'IeKTpOOTpI/IIIaTeJ'H)HOCTI) XUMHUYCCKHUX DIEMCHTOB B COOTBCTCTBHU C
WX DJEKTPOHHBIM CTPOCHMEM U TIOJIO)KEHHUEM B MEPUOJAMYECKON CcUCTEME
xuMudeckux djaemenToB .M. Menaeneena.




CamocrosiTeibHast padoTa 00y4aOIMXCs

1

CocraBiieHHEe ANEKTPOHHBIX M DJIEKTPOHHO-Tpapuueckux (HOpMysl XUMHUYECKHX
3JIEMEHTOB.

Pa3nen 2. XumMuyeckue peakium.

14

Tema 2.1. Tumnsl XUMHUYECKHUX
peaKuid.

Coaep:xanue yueOHOro MaTepuaJia

1

Knaccudukanus u TUOBI XUMHUYECKUX PpEaKUU C ydacTHeM HEOpraHu4ecKux
BeuiecTB. CocTaBi€HME ypaBHEHUN pEakUMd COEOUHEHUS, pa3JIOkKEHUS,
3aMelleHusi, oOMeHa, B T.4. peakUuil TOpeHHs, OKUCIEHUSA-BOCCTAHOBJIECHUS.
VYpaBHeHust okuciaeHUs-BoccTaHOBIIeHUs. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTEIIb. CocraBnenue U ypaBHUBaHUE OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMA METOIOM 3JIEKTPOHHOro OayaHca. OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKIMM B IPHUPOJE, MPOU3BOACTBEHHBIX IpoOLECcCax U
KHU3HEJESITEIIbHOCTH OPraHU3MOB.

Ilp

AKTHYECKHC 3aHATHUSA

KonnyectBeHHble OTHOWEHUS B XUMHUU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B
XMMHAW W pacyeTbl MO YPaBHEHUSM XHMHUYECKHUX peakuuil. Moyb Kak eauHuIa
KOJIMYecTBa BelecTBa. MoiisipHas Macca. 3aKOHbl COXPAaHEHUsI MAacChl U SHEPTUU.
3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOcUTENbHasl MIOTHOCTH Ia30B.
PacueTsl MO ypaBHEHMSIM XMMHUYECKMX pEaKIMi C HUCIOIb30BAHUEM MAacChl,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.

CamocrosiTeibHass padoTa 00y4al0IMXCst

1

Pemenue pacueTHBIX 3a7a4, XUMHUYECKHX peakiui. CucremaTu3anus 3HaHUM O
KJacCU(UKAIUKM HEOPTAHUYECKUX BEIIECTB U MX COSTUHEHUI.

OK 01

Tema  2.2.  DnexTponauTHyecKas
JIMCCOLIMALIUS U HOHHBIA OOMEH.

Coaep:xanue yueOHOTr0 MaTepHaJia

1

Teopus JIIEKTPOIUTUYECKON JUCCOLUAIUN. Honsl. ONEKTPOIUTHI,
HedJIeKTposInThl. Peaknuu noHHoro obmeHa. CocraBieHuE peakUuil MOHHOIO
oOMEHa MyTeM COCTaBJIE€HUS WX TMOJHBIX M COKpAIEHHBIX HOHHBIX YpaBHEHUI.
KucnoTHO-0CHOBHBIE peakIMU. 3a1aHHsI HA COCTABJICHUE HOHHBIX PEAKIIUN.

JlabopaTopHble 3aHATHS

1

JlaGopaTopHas pabota « TUTTBI XUMHUECKUX PEAKIIHI.

HccnenoBanue TUIOB (1O COCTaBY M KOJIMYECTBY MCXOJIHBIX M OOpa3yIOLIMXCS
BELIECTB) M NPU3HAKOB XUMHUYECKHX peakuuid. IIpoBeaeHue peakiuii MOHHOTO
oOMeHa, ompejieseHHe Cpelbl BOJHBIX PAacCTBOPOB. 3aJlaHUsl Ha COCTaBIICHHE

WOHHBIX PEaKINH.

CamocrtosiTeibHAs padoTa 00y4yalommxcst

OK 01
OK 04




‘ 1 ‘ Beinosnnenue ypaaenuii crynenuaroi guccouuanuu HsPOs, KH2PO4, Ko2HPO4.

KoHntposbnas padora Nel. CTpoeH#ne BelecTBa 1 XUMHUECKUE PEaKITUH.

Pa3nen 3. CTpoeHne U CBOHCTBA HEOPraHMYECKUX BEIIECTB.

16

Tema 3.1. Knaccudukanms,
HOMEHKJIaTypa u CTpOEHHuE
HEOPraHUYECKUX BEILECTB.

Conep:kanue y4eOHOT0 MaTepHuaJia

1

[Ipenmer Heopranmueckoi xumuu. Kiaccupukaiuss HEOPraHMUECKUX BEIECTB.
IIpoctbie u cnoxkHble BemecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BELIECTB (OKCUBI,
THAPOKCUABI, KHUCIOTBHI, COJHM). B3auMOCBA3b HEOPraHMYECKUX  BEIIECTB.
ArperaTHble cOCTOsiHUS BemlecTBa. Kpucramiunueckue M aMop(HbIe BelIECTBA.
Tunsl  KpUCTAJUIMYECKUX  PELIETOK  (aTOMHas, MOJEKYJspHas, HOHHasl,
MeTajulnyeckas). 3aBUCHUMOCTb (DM3MYECKUX CBOICTB BellecTBA OT TUIA
KPUCTAIJINYECKON pEelIeTKH. 3aBUCUMOCTh XMMHUYECKON aKTHUBHOCTU BEILECTB OT
BHJAa XHMMHYECKOM CBSI3M M THUNA KPUCTAUIMYECKOW pemeTku. [Ipuumnel
MHOT000pPa3usi BEIIECTB.

Ilp

AKTHYECKHC 3aHATHUSA

HomMmeHnkiiatypa HeopraHM4YeCKHMX BEIIECTB: Ha3BAaHUE BEIIECTBA HUCXOAS U3 MX
XUMHAYECKOH (OPMYIIBI WIIM COCTaBJICHHUE XUMHYECKOW (OpPMYINBI HCXOIs U3
HazBaHus BemiectBa 1o MexayHapogHoit (MIOITAK) wnm  TpuBHanmbpHOIM
HOMEHKJIATYpE.

Pemenne mnpakTHuecKuX 3aJaHMA 1O  KiIaccU(UKAIMM, HOMEHKJIAaType H
XUMHUYECKUM (pOpMyaM HEOPraHMYECKHUX BEUIECTB Pa3IMYHbIX KJIacCOB (yrapHbIN
ra3, yrjaeKucibli ra3, aMMHaK, TalieHas U3BECTb, HETalleHasl U3BECTb, MUTHEBAS
cola M JAPYTUX): Ha3blBaTb M COCTaBIATh (OPMYJbl XMMHYECKHUX BEILECTB,
OIIPEAEIATH IPUHAUIEKHOCTD K KJIACCYy.

Wctounuku xumuueckoil nHdopmanuu (CpeicTB MaccoBo MH(OpMalUHU, CETh
Wntepner u apyrue). [lorck mHpopManuu 1Mo Ha3zBaHUSAM, HJIEHTU(PHUKATOPaM,
CTPYKTYPHBIM (hopMyJIaMm.

OK 01
OK 02
IK 3.2

Tema  3.2. Duznko-xuMnuecKue
CBOMCTBA HEOPTAaHUUECKUX BEIIECCTB.

Coaep:xanue yue0HOro MaTepHaJia

1

Mertannbl. O6mue Qusnueckrue U XUMUYECKHe CBoicTBa MeTamioB. CrocoOsbl
MOJIy4€HUsl. 3HaUE€HUE METAJVIOB U HEMETAJIOB B MIPUPOJIE U KUZHEAEATEIBHOCTH
yesioBeKa U opraHu3MoB. Koppo3usi MeTaioB: BUbl KOPPO3UHU, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

Hemerannpl. OOmue @usnyeckue M XHUMHUYECKHE CBOWMCTBA HEMETAJJIOB.
Tunuuneie cBoiictBa HemetauioB [V—  VII rpynn. Knaccudpukaums u
HOMEHKJIaTypa COeUHEHNI HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B
IIpUPOJE.

OK 01
OK 02
IK 3.2




XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX BEUIECTB (OKCHIOB,
TUAPOKCHUIOB, KUCJOT, COJe H Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOJIHBIX COSMHEHUH, BBICIINX OKCHUJIOB U THJIPOKCHIOB.

IIp

AKTHYECCKHC 3aHATHUSA

CocraBiieHne ypaBHEHMM XUMUYECKUX PEAKLMHA C yYaCTHEM IPOCTBIX U CIOKHBIX
HEOPraHUYECKHX BEIIECTB: METAUIOB M HEMETa/UIOB, OKCHIOB METaJUIOB,
HEMCTAJIJIOB U aM(bOTepHLIX 3JICMCHTOB, Heopr AHUYCCKUX KHCIIOT, OCHOBaHI/Iﬁ n
aM(}OTEepHBIX THAPOKCHIIOB, HEOPTaHMYECKUX COJICH, XapaKTepHU3YIOIIMX HX
CBOMCTBA.

Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX TCOPETUUYCCKUX 3aJaHU HAa CBOWCTBA,
COCTaB, MOJy4YeHHWE U 0€30MacHOe UCIOJIb30BAHUE BAKHEHIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTHYCCKOU JISATEILHOCTH YCJIOBEKA.

Tema 3.3. Wnentudukanys
HEOPraHUYECKUX BEIIECTB.

JlaboparopHble 3aHATHUS

1

JIaGoparopHas pabota «neHTH(pHUKanMsg HEOPraHMUECKUX BEIIECTBY.

PemreHne skcneprMEHTANBHBIX 337ad 10 XMMHMYECKMM CBOMCTBAM METAUIOB U
HEMETAJIJIOB, [0 PACIO3HABAHHUIO M MOJIYYCHUIO COCIUHEHUH METAUIOB U
HEMETAJIJIOB.

Wnentudukanuss HEOPraHMYECKUX BELIECTB C MCIOJIb30BaHUEM HUX (DU3HKO-
XUMHUYECKHX CBOMCTB, XAPAaKTEPHBIX KadeCTBEHHBIX peakuui. KaudecTBeHHBbIE

PCaKru HaA Cy.TH:»(I)aT', Kap6OHaT' U XJIOPUJ-aHUOHBI, Ha KATUOH dAMMOHUS.

KontposnbHas padorta Ne2. CoiicTBa HEOPraHMYECKUX BEIICCTB.

OK 01
OK 02
OK 04

Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHMYeCcKUX BellleCTB.

28

Tema 4.1. Knaccudukanus, ctpoerue
U HOMEHKJaTypa  OpraHM4eCcKHX
BELIECTB.

Coaep:xanue yue0HOro MaTepHaJia

1

[losiBeHne 1 pa3BUTHE OPraHUYECKOM XMMHM Kak Hayku. [IpeaMer opraHnyeckon
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 coearHeHuii A.M. bytiepoBa. YriaepoaHblil CKeJIET OpraHu4eCcKon
MOJIEKYJIBl. 3aBUCUMOCTh CBOMCTB BEILECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYJI.
N3omepus u n3omepsl.

Ilonatue o ¢yHkuuoHansHOU rpymmne. Panukan. I[TpuHnunsl kiaaccupuKauu
OPraHWYECKUX COEIMHEHHU. MexXayHapolHas HOMEHKJIAarypa W IPUHINIBI
HOMEHKJIATYpbl OpraHuueckux coenuHeHuid. IloHaTne 00 a3zoTcoaepkaux
COEMHEHMX, OMOJIOTUYECKH aKTUBHBIX BellleCcTBaxX (yrieBojax, JKupax, Oenkax u
1p.), BBICOKOMOJIEKYJISPHBIX COEIMHEHHUAX (MOHOMEp, MOJIHUMEpP, CTPYKTYpHOE

3BEHO).

OK 01
IIK 3.2




IIpakTHYecKkHe 3aHATHA

1

Homenxknarypa opraHndeckux COEAMHEHHUN OTAEIBHBIX KIJIACCOB (HACHIIICHHBIE,
HEHACBIICHHBIC ¥ aPOMATUYECKUE YTIIEBOIOPObI, CIIUPTHI, (DEHOIIBI, aJIbICTHIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHHE IMOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJT OPTaHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB, MCIOJB3YS
WX Ha3BaHMsSI IO CHUCTEMATUYECKOM W TPUBUAIBHOW HOMEHKJIAType (ITUJICH,
alleTWICH, IINIEpUH, (eHod, ¢GopMalbAerul, YKCYCHas KHUCIOTa, TIIHIKH).
Pacuers mpocreiimedr GopMysbl  OpraHWYECKOW MOJEKYNbl, HCXOAs U3
AJIEMEHTHOT0 cocTana (B %).

Tema 4.2. CBoiCTBa OpPraHMYECKHUX
COCIMHEHU.

Coaep:xxanue yue0HOro MaTepHaJia

1

DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHI OTAEJIbHBIX KJIacCOB
(ocobeHHOCTH KJaccuukanuu H HOMEHKJIATypPbI BHYTPH KJjacca;
TOMOJIOTHUECKUN psii U obmas ¢opmyna; u3oMepus; (U3NICCKUE CBOWCTBA;
XUMHYECKHE CBOIMCTBA; CIIOCOOBI MOTYYESHHUS):

- TIpeAeNIbHBIC YTIIEBOJIOPObI (JIKaHbl W IHMKJIOaNKaHbl). ['opeHne meraHa kak
OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBa
MPUPOAHBIX YIIIEBOJAOPOJAOB, HAX0XKJAEHUE B MPUPOJE U IPUMEHEHUE aJIKAaHOB.

®U3MKO-XMMUYECKHE CBOMCTBA OPraHWYECKUX COCIUHEHUI OTIEIBbHBIX KJIACCOB
(ocobeHHocTH  Kiaccu(UKAMM M HOMEHKJIATypbl  BHYTpM  KJacca;
TOMOJIOTHUECKUH psaa U obmas ¢opmyia; nzomepusi; (U3NUYECKHE CBOWCTBA,
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYESHUS):

- HempeleslbHble (JIKEHbl, aJIKUHBI W alKaJUeHbl) U apoMaTUYecKHe
yriaeBofopoasl. ['opeHue ameTnieHa Kak HWCTOYHHK BBICOKOTEMIIEPATYPHOTO
TUIAMEHH JUIsL CBAPKH U PE3KH METAJLIOB.

DU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHUN OTAENIBHBIX KJIACCOB
(ocobeHHOCTH KIIaCCU(PUKAITUU H HOMEHKJIATypPbI BHYTPH KJjacca;
TOMOJIOTMUECKUN psii U oOmias ¢opmyina; uzoMepus; (QU3NYecKHue CBOWCTBA;
XUMHYECKHE CBOMCTBA; CTIOCOOBI MOTYYCHHUS):

- KUCJIOPOJICOIEpIKAIe COSTMHEHUS (CITUPTHI U (PeHOJIBI, KAPOOHOBBIE KUCTOTHI U
3¢UpBl, ambIeTUIbl U KETOHBI, KHUPHI, yIIeBoAbl). [IpakThuueckoe MpUMEHEHHE
DTUJICHTIIUKOJIA, JIMIEPUHA, (denomna. [Ipumenenue dbopmanberua,
aleTanpJeruaa, yKCyCHOM KHCIOTBHl. Mblla Kak COJH BBICHIMX KapOOHOBBIX
KHUCIOT. Moroniue cBOMCTBa MbLIA.

OK 01
OK 02
OK 04
IK 3.2




DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCOUHEHUN OTAEIBHBIX KJIACCOB
(ocobeHHOCTH KJaccuukanuu u HOMEHKJIaTypbl BHYTpHU KJjacca;
TOMOJIOTHUECKUH psia U obmas ¢opmyna; uzomepus; (U3NUECKHE CBONCTBA,
XUMHUYECKHUE CBOMCTBA; CIIOCOOBI MOTYYCHUS ):

- a30TcoAep Kalue COeAUWHEHUs (aMUHBI W aMUHOKHUCIOTBI,  OEJKH).
BricokoMoOIeKyJISIpHbIE  COCIMHEHHMsSI  (CHHTETHYECKHE W OMOJOTHYECKH-
akTUBHBIC). MoHOMEp, moJiuMep, CTPYKTypHOe 3BeHO. [lomumepusanus sTuiieHa
KaK OCHOBHOE HaIlpaBJICHUE €TI0 UCMOJIb30BAHMUSI.

['eHeTnueckas CBsI3b MEK]y KJIACCAMU OPraHUYECKHX COCIMHEHUM.

Ilp

AKTHYECKHC 3aHATHUSA

CBoiicTBa OpraHMYECKUX COEIMHEHUN OTIEIbHBIX KJIaccoB (TpUBHAJbHAs U
MEXyHapoaHas HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CHOCOOBI MOIYYEHUs):
npeneiabHble (IKaHbl M LUKIOAJIKAHbI), HENpEAeibHbIe (AJIKEHBI, aJKUHbl U
aJIKaJUEeHbl) U apOMaTUYECKHE YIJIEBOAOPO/bl, CIUPTHl U (PEHOJbI, KapOOHOBBIE
KHCIOTBI W d3(UpHI, ajdbAerugpl W KETOHbl, AaMHUHBI W AMHHOKHCIIOTEHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUSA. 3aJaHMs Ha COCTABICHHE YPaBHEHUMU
XUMHUYECKUX PEaKIUil C y4yaCTHEM OPIraHWYECKUX BEIIECTB HA OCHOBaHUM HX
COCTaBa U CTPOEHHUSL.

CocraBneHrue cxeM peakiuid (B TOM 4YHCJIE MO TMPEAJIOKEHHBIM IEMOYKaM
MIpEeBpAIICHHI), XapaKTEepU3YyIOIIUX XUMHUYECKHE CBOMCTBA OpraHUYEeCKUX
COGI[I/IHGHI/IfI OTACJIBHBIX KJIACCOB, CIIOCOOBI  HMX MOJIY4YCHHUSA W HAa3BaHUC
OpPraHMYECKUX  COEJAMHEHHH 1O  TPUBHAIBHOM WM  MEXIAYHApPOJIHOM
CUCTEMAaTUYECKON HOMEHKJIAType.

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

CamocrosiTesibHAas padoTa 00y4alOIIMXCS

1

[TocTpoenue Gpopmysn opraHMUECKHUX BELIECTB IO Ha3BaHUSM U Ha3BaHHUE BEIIECTB
1o popmynam. CocraBierue GopMys H30MEPOB U TOMOJIOTOB.

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

Conep:kaHue y4eGHOr0 MaTepuasa

1

buooprannueckue coenqunenus. [IpumeHenre u 61oI0ruUecKasi poijib yriieBOJOB.
OxucrieHue YyrieBojIoB — MCTOYHHK SHEPrHMM JKUBBIX OpraHu3smoB. OO6sacTtu
MPUMEHEHHUs] aMHHOKHCIOT. [IpeBpaimieHuss OelIKOB NHUIIM B OpraHHU3Me.
buonornueckue ¢ynkuuu OenkoB. buonornueckue ¢yHKuMM KUpoB. Poib

OpraHWYECKON XMMHUH B PEIICHUH MPOOJIEM MUIIEBON O€30MaCHOCTH.

OK 01
OK 02
OK 04
K 1.5
[IK 3.2




Ponb oprannueckoil XUMHH B PELICHUH MPOOJIEM SHEPreTUYecKoi 0e301MacHOCTH,
B DPa3sBUTUU MEIMLHHBI, CO3JAaHMM HOBBIX MAaTEpUAlOB, HOBBIX HMCTOYHHUKOB
SHEpruu (anbTepHATUBHBIE MCTOUYHUKH SHEpruu). OMacHOCTb BO3JEHCTBUS Ha
KHMBBIC OPraHU3Mbl OPraHMYECKUX BEIIECTB OTAEIbHBIX KIAcCOB (yIJI€BOAOPOABI,
CIHPTHI, (PEHOJBI, XJIOPOPTAaHUYECKUE MPOU3BOIHBIC, aJBACTHIBI U Ap.), CMBICI
IOKAa3aTeJssl NPEAeIbHO JOMYCTUMONW KOHIIEHTPALUK.

JlabopaTopHble 3aHATHS 2
1 | JIaGoparopHas pabora: «neHTrdukanus opraHMuecKiux COeIUHEHNN OTIEIbHBIX
KJIACCOBY.
WNnentudukanys opraHMuECKUX COEIMHEHMH OTIENIbHBIX KJIaccoB (Ha MpUMepe
QJIBJICTU/IOB, KpaxMalia, YyKCYCHON KHUCIIOTHI, OEIIKOB | T.II.) C HCIIOJIb30BAaHUEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX peaKIuil.
2 | Jenarypammst Oenka mpu  HarpeBaHuu. LIBeTHble  peakmuu  OEJIKOB. 2
Bo3HuKHOBEHHE AaHAIUTUYECKOTO CHUTHAla C TOYKU 3pEHHs XUMHYECKUX
MPOLIECCOB  IPU  IMPOTEKAHMM  KAYECTBEHHOM  peaklMd, I03BOJISIOLIEH
UACHTU(UIIMPOBATH MPEAJIOKEHHbIE OpraHUYECKHE BEIIEeCTBA.
KonTposbnas padora Ne3. CTpykTypa ¥ CBOWCTBAa OPraHUYECKUX BEILECTB. 2
Pa3znen 5. Kunernueckue U TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaAKIUM. 6 OK 01
Tema 5.1. CkOpoCcTh XMMHUYECKUX Copepxanue y4eOHOIro MaTepuasa 2 OK 02
peakuil. XuMHU4ECKOE paBHOBECHE. 1 | CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3jIMyYHbIX (PAKTOPOB: MPUPOJIBI IK 1.5
pearupyromux BeIecTB, KOHIICHTPALUN Pearupyromux BEeIecTB, TeMIIEPaTyphbl U IK 3.2
IUIOLIAIM  PEAKIMOHHOM moBepXHOCTU. TeruoBble 3 EKTbl XUMHUYECKUX
peakuuii. JK30- ¥ S3HAOTEPMHUUECKHE, PEAKIUH.
O6parumocTh peakiuii. XUMHUYECKOE pPaBHOBECHE U €ro CMEIICHHE IO
JeWCTBUEM pa3IMyHBbIX (DAKTOPOB (KOHIIEHTPALMs PEAareHTOB WM IPOAYKTOB
peakuuu, JaBjeHHE, TeMmIeparypa) JUIsl CO3JaHUS ONTUMAJIbHBIX YCIOBUI
poTeKaHMst XMMU4ecKuX npoueccoB. [Ipunnun Jle Ilarense
IIpakTnyeckue 3aHATHS 2
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 33/1aHUI Ha aHAU3 (DAKTOPOB, BIUSIOIINX

Ha U3MCHCHUC CKOPOCTHU XUMHYECKOH p€aknuuu, B T.4. C HOSI/IHI/If/i 9KOJIOTHYECKU
1[e71ecoo0pa3Horo TOBENCHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B IETSIX
COXPAHEHUS CBOETO 3JI0POBbSI M OKPYKAIOLIEH MPUPOTHON CPEIBI.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK HA NMPUMEHEHHE NpuHIuUna Jle-
IMTaTenne AJId HAXOXKIACHUSA HalpaBJICHUSA CMCIICHUA PABHOBCCHA XUMHYECKOH
peakuuu W aHaiM3 (PAKTOPOB, BIHUAIOIMIMX HA CMEUIEHHE XHUMHUYECKOTO

paBHOBECHSI.




CamocrosiTeibHast padoTa 00y4aOIMXCs 2
1 | Pemienne 3amau Ha TepMOXUMMUeckue pacdeTbl. dakTopel, BIMAOLIME Ha
CKOpPOCTh XMMHUYECKOW peakuuu. PemieHuwe 3amad Mo XWMHYECKOW KHUHETHUKE.
Bunpl kaTanuza. Pelmenue 3a1a4 Ha XMMUYECKOE paBHOBECHE.
Pa3nes 6. PacTtBophl. 4 OK 01
Tema 6.1. [TonsiTue o pacTBOpax. Conep:kanue y4eOHOT0 MaTepHuaJia 2 OK 02
1 | PactBopenne Kak (Qu3MKO-XxMMUYeckuid mpouecc. PactBopel.  CriocoObl OK 07
IIPUTOTOBJIEHUsST PacTBOpoB. PacTBopuMocTb. MaccoBasg 1051 pacTBOPEHHOI'O IIK 1.5
BemectBa. CMBICH TMOKasaress MPEAeIbHO IOMYCTUMON KOHIIEHTPAIMH M €ro K 3.2
HCIOJIb30BAHUE B OLIEHKE HKOJIOTHUECKOM O€3011aCHOCTH.
[IpaBmiia SKOJOTMYECKH 1I€JIECOO0PAa3HOro MOBEACHUS B OBITY W TPYJOBOMU
NEeSITeIbHOCTH B LENIAX COXPAHEHUs CBOETO 3[J0POBbs U OKpYXaroleil mpupoaHoi
Cpe/ibl; OIIAaCHOCTh BO3ACHCTBUSI HA KUBbIE OPTraHU3MBbl OIIPEICIICHHBIX BEIIECTB.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX 3aJaHMA Ha PacTBOPSI,
WCIIOJIb3yeMbIe B OBITOBOI M MPOU3BOJCTBEHHON ACATEIHHOCTH YEIOBEKA.
Tema 6.2. HccnenoBanue cBolictB | JIabopaTopHble 3aHATHS 2 OK 01
pacTBOPOB. 1 | JJaboparopuas pabota «IIpurotosneHue pacTBOPOB». OK 02
[IpuroroBnenue pacTBOPOB 3aJaHHON (MAacCOBOM, %) KOHIEHTpaLUH (C IPAKTUKO- OK 04
OPUEHTUPOBAHHBIMH BOIPOCAMH) U OTIPEJIEIEHUE CpeJIbl BOJHBIX PAaCTBOPOB. K 1.5
Pemrenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB. I1K 3.2
Pa3nes 7. Xumus B ObITY M NIPOM3BOACTBECHHOM JeATEJbHOCTH YeJI0BEKA. 4 OK 01
Tema 7.1. Xumus B ObiTty u | Conep:kanue yueOHOro MaTepuajia 2 OK 02
IIPOU3BOACTBEHHOMN nesarenbHoCTH | 1 | HoBeline AOCTMKEHHS XMMUYECKOM HAYKM M XMMHYECKOW TexHosoruu. Ponb OK 04
YeNIoBeKa. XAMHH B OOECIICYEHHH DKOJOIMYECKOW, DHEPreTHYECKOW W THIIEBON OK 07
0€30IaCHOCTH, pa3BUTHM MeAMLUHBL. [IpaBuia moucka M aHanM3a XUMHUYECKOU IIK 1.5
nHpOpMallUM U3 Pa3NIUYHBIX HMCTOYHMKOB (HayyHas M Yy4eOHO-Hay4Has IK 3.2
JUTEpaTypa, cpesicTBa MaccoBoil MHGopMmarmu, cetb HTepHeT).
IIpakTnyeckue 3aHATHS 2
1 | louck m aHaNu3 KEHCOB O NMPUMEHEHUH XMMHYECKHUX BEIIECTB M TEXHOJOTHMH C

ydeToM Oyaymed mpodecCHOHATbHON NEATeTbHOCTH 10 TEeMaM: BaKHEHIIne
CTpOUTENbHbIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPAacKd, CTEKIIO,
KepaMuKa, MaTCpualibl OJId OJICKTPOHUKH, HaHOMATCpHuajlbl, TCKCTHUIIBHBIC
BOJIOKHA, HWCTOYHHKH DHEPTrUU, OpTaHWYeCKUe M MUHEpadbHble yao0peHus,
JICKApCTBCHHBIC BCIICCTBA, OBITOBASI XUMUS.

3amuTa: [IpencraBienue pe3yabTaTOB pelIeHHs KEHCOB B hopMe MUHU-IOKIIAA C
MpEe3EHTalLMEH.




[TpomerkyTouHas arrecTanus no aucuuiuimie (audQepeHpoBaHHbIN 3a4eT) 2
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INPUMEPHBIE TEMbI UHAUBUYAJBHBIX ITPOEKTOB
no aucuumiaune bJ1.09 Xumus

1. buoTexHosorus U reHHas HHXeHepus - TexHoaornu XXI Beka.
2. HaHoTexHOJIOTHS Kak MPUOPUTETHOE HANpPABICHHE pA3BUTUS HAyKd U
npou3BoJicTBa B Poccniickon Penepanun.
. 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 Bosopoaa.
. Ucnionb30BaHKEe paiuOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEJISX.
10. PEHTreHOBCKOE U3IIYYEHHUE U €T0 UCIIOIB30BAHUE B TEXHUKE U MEIUIMHE.
11. IIna3zma - 4eTBEPTOE COCTOSIHME BELIECTBA.
12. AMop@dHbI€e BelecTBa B MPUPOJIE, TEXHUKE, OBITY.
13. Oxpana okpyxkaruien cpeibl OT XUMHUECKOT0 3arpsi3HeHusd. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3arPsI3HEHUS OKPYKAIOIIEH CpeIbl.
14. [IpumeHeHue TBEPIOTO U razoo0pa3zHoro okcuaa yriaepoaa (IV).
15. 3ammuTa 030HOBOTO SKpaHa OT XMMUYECKOTO 3arpsi3HCHMUS.
16. I'pyOonmucnepcHbie CUCTEMBbI, UX Kilaccu(UKalUs ¢ UCIOJb30BAHUE B
npohecCuOHATBHOMN NesSTENbHOCTH.
17. KocmeTnyeckue refu.
18. [IpuMeHeHue CyCieH3ui U AIMYJIbCUI B CTPOUTEIBCTBE.
19. Munepalibl ¥ TOpHbIE TTOPOJIbI KaK OCHOBA JTUTOC(EPHI.
20. PacTBOpBI BOKpYT Hac. THUIIBI paCTBOPOB.
21. Bona kak peareHt u cpefa Juisi XUMUYECKOT0 MpoLecca.
22. Kuznb u nesrenpHocTh C. Appenuyca.
23. Bxi1ag OTEYECTBEHHBIX YUEHBIX B PA3BUTUE TEOPUH IEKTPOJIUTHUECKON
I CCOITUAIIY.
24. YcrpaHeHue KeCTKOCTU BOJIBI Ha TPOMBIIIJICHHBIX TPEANPUITUSX.
25. CepHas KHCIIOTa — «XJ€0 XUMUYECKON MPOMBIIILIEHHOCTH.
26. Hcnonb3oBaHWE MUHEPAIbHBIX KHUCIOT HAa MNPEIIPUATHSAX Pa3IUYHOrO
podus.
27. OKCUJIBI ¥ COJIM KaK CTPOUTEIbHBIE MaTepUAIbI.
28. Wctopus rurmca.
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 PaCTBOPOB AJIEKTPOJIUTOB.
34. D1eKTpoJin3 paciuiaBOB IECKTPOJIUTOB.
35. [IpakTueckoe MIPUMEHEHUE AIEKTPOIN3A: paduHHUpOBaHUE,
raJibBaHOIJIACTUKA, TAIIbBAHOCTET U
36. Uctopus noiaydeHus: 1 IPOU3BOCTBA AITFOMUHHS.

O 0NN bW



37. DAeKTPOIUTUYECKOE TIOJydeHHE U padUHUPOBAHUE MEM.

38. Xusnsb u nesrensHOCTh [, [[9BH.

39. Ponp MeTaioB B HCTOPUM YEJIIOBEUYECKOM HUBHIM3auuu. Mcropus
OTEYECTBEHHOM 4epHOM  MeTamryprud. COBpPEMEHHOE  METAJLTyprUu4ecKoe
IIPOU3BOJICTBO.

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

41. Koppo3usi METaioB ¥ CIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. NnepTHBIC UK OJIarOPOJIHbBIE Ta3bl.

43. Posxnaromye coiau — rajoreHbl.

44. Victopus MBEICKON CIIMYKHU.

45. Ucropust BOSHUKHOBEHMS M Pa3BUTUSI OPTaHUYECKON XUMHH.

46. Xusub u aestenbHocTh A.M. ByTieposa.

47. Butanusm u €ro Kpax.

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

49. CoBpeMeHHBIE NPEICTABICHUSA O TEOPUH XUMUYECKOTO CTPOEHUS.

50. DKonOrnYecKue acCreKThl HCIOJIBb30BAHUS YIIIEBOAOPOIHOTO ChIPBSI.

51.  DOKOHOMHYECKME  aCHEKTBl  MEXKAYHAPOAHOTO  COTPYIHHMYECTBA IO
MCITOJIb30BAHUIO YTIIEBOJOPOJAHOTO CHIPbSI.

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

53. Xumust yraeBoI0pOAHOIO ChIpbs U MOs Oyayiast mpodeccusi.

54. YrieBoaopoaHOE TOILIMBO, €r0 BUAbI K HA3HAUYCHHUE.

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 TpaHCIOPTUPOBKA KaK OCHOBAa B3aWMMOBBITOJIHOTO
MEXIYHApPOIHOIO COTPYAHUYECTBA.



4. YCJIOBUS PEAJIN3AIIMY YYESHOM JUCIUIIINHBI

4.1. MatepuajibHO-TeXHHYeCKOe o0ecniedeHne yueOHOM 1M CUUIIHHbI
Kaduner xumumn

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 (muniensust  NeIM123460); Microsoft Visual Studio Enterprise
(mamensus  NeIM123460);  Microsoft  Windows  Enterprise  (nuieH3us
NeIM123460); Arent Dr.Web (mnensus Ne QS34-HC7C-SD53-K5L2);
komiuiekT TAPAHT—Macrep (munensus Nel2-40272-000898); kommiekt I1O s
peIIeHHs] OCHOBHBIX TOJIB30BaTEIbCKUX 3a/1a4 (cBoOoaHO pactp. [10); cipaBouHast
npaBoBass cucrema «Koncynprant Ilmroc» (konTpakTt Ne2025 CB 2 or
24.12.2024r).

CpenctBa 00y4eHHsI: KOMIUIEKT pa3qaTOYHOr0 MaTepHrasa, TaOIuIlbl U MJIaKaThl MO
XHMMHH, CTeHI Tabnuia MenaeneeBa; HabOp Mpe3eHTAIUi 110 pa3aeiaaM XUMHH.
424007, Pecy6mika Mapuii O, . Homkap-Ouna, yi. ITpoxoposa, 1. 31, ka6. 311

Y4ueOHas adoparopusi

Kommutekt Mebenu 11t yueOHOTro mpoiiecca.

MynbTumMenuitHoe 000pynoBaHKEe: TPOCKTOp MyibTUMeanitHbI Sanyo PLC- XD
2600, nepenocuoi HoyTOYyk Easynote TE 11 HC.

[Iporpammuoe obGecnieuenue: Microsoft Access (nmmensusi NelM123460);
Microsoft Office Standard (nmunenszust Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (numensus NelM123460); Microsoft Visio
Professional (muuensust NelM123460); Microsoft Visual Studio Enterprise
(uuens3ust  NeIM123460);  Microsoft  Windows  Enterprise  (JuueH3us
NeIM123460); Arenr Dr.Web (mumensuss Ne  QS34-HC7C-SD53-K5L2);
koMiiekT TAPAHT-Macrep (suuensust Nel2—-40272-000898); kommiiekt 110 nmns
pelIeHnsl OCHOBHBIX MOJIb30BaTENIbCKUX 3a7a4 (cBoOo1HO pactp. [10); cipaBouHas
npaBoBasi cucrema «Koncynprant Ilmroc» (konTpakt Ne2025 CB 2 or
24.12.2024r).

CpenactBa o0yueHUs: BBHITSOKHOM TmKad, mkad [ XUM. TOCYIbI, CTOJIBI
7a0opaTopHble C TOJKaMH s XUM. PEaKTUBOB, CTOJBI C JIaDOpaTOPHBIMU
MoJIKaMH, IKad ISl XUM. PEAKTUBOB, BBIIPSIMUTENh JJEKTPUUYECKOTO TOKa B-
OINIEJl, snexTpudeckue IINTKU, OaHs BOJSHAS, XUMUYECKas MOCYy/a, PEaKTHUBHI,
MeIanaKa MarHUTHAsL.

424000, Pecniy6nuka Mapwuit D1, ropos ﬁomkap—Ona, iomans Jlennna, oM 3,
ka0. 311

YueOHO-uCCIe10BaTeNbCKAS JJa0opaToOpusi — M3MepPUTeIbHAS
Kommiekt Mebenu 1t yueOHOro npoiiecca.



CpenctBa 0o0yuenus: Bechl dekTpoHHble aHanuTudeckue AF - R 220 CE VIBRA,;
71a00paTOPHBIN OMOPEAKTOPHBIM KOMILJIEKC ISl YCKOPEHHOT'O KOMITIOCTUPOBAHUS U
nepepadoTKy; Jamra ¢ ToJIbIM KaToaoM Ha AG; JaMIia ¢ mojsiM KatogoMm Ha AL;
neys mMydempras MUMII-17YD; npubop pH 150 M; mpubop pH 150M; pH-
metrp/mornomep UIJI-113; cronsr mabopaTopHbIE, CTOIBI XUMUYECKHE.

424000, Pecrry6mika Mapnii D, ropox Momkap-Oia, miomans JleHuna, 1oM 3,
kab. 310

4.2. UudgopmanmonHoe odecnevyenne y4eOHOM JUCUUIIINHbBI

Ne
n/n

Crucok UCIoIB3yeMOi TUTEPATYPHI (neuammuvie u30aHus,
INIEKMPOHHBLE UBOAHUSL 3 NOCIEeOHUE 5 iem)

KommuectBo
9K3EMILISIPOB, UMEIOLITUXCS B
OMOJINOTEKE, WIIH CChIJIKA Ha

ObC

OCHOBHAJ JIMTEPATYPA

I'a6pueasin, O. C. Xumus. 10 kiaacc. bazoBblil ypoBeHb :
yuebnuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. - 5-e¢ u3a., crep. - Mocksa : [IpocBemieHue,
2023. - 128 c. - ISBN 978-5-09-107222-8. - Tekcr :
3JICKTPOHHBIH. URL:
https://znanium.ru/ catalog/product/Z 160881 (mata
obOpamenus: 19.06.2025). — Pexum goctyma: 1o
TIOJITIHICKE.

DNEKTPOHHBIH pecypc

I'abpuensin, O. C. Xumus. 11 knace. ba3oBblil ypoBeHb :
yuebHuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. - 5-e u3m., crep. - Mocksa : IlpocBemienue,
2023. - 128 c. - ISBN 978-5-09-103623-7. - Tekcr :
AIEKTPOHHBIMN. URL:
https://znanium.ru/catalog/ product/ 2160882 (mata
obpamenus: 19.06.2025). — Pexum gocryma: 10
HOJIIHCKE.

DNEKTPOHHBIN pecypc

JOITOJIHUTEJIbHA S JIMTEPATYPA

Xumusn: 10-i kaace: yrinyOn€HHbINH YPOBEHD : yUEOHHK /
B. B. Epemun, H. E. Ky3pmenko, B. . Tepenun [u ap.] ;
nox penaknuedd B. B. Jlynmna. — 10-e wu3m., crep. —
Mockga : Ilpocsemenue, 2023. — 446 ¢. — ISBN 978-5-
09-107226-6. — Tekct: onexTpoHHbIH //  JlaHb
AIIEKTPOHHO-OUOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334892 (mara oOGpameHus:
27.05.2024). — Pexum jgoctyma: IS aBTOPH3.
MOJIB30BaTENEH.

DNEKTPOHHBIN pecypc

Xumusi: 11 kjace: 6a30Bwiif ypoBeHb: yueOHuk / B. B.
Epemun, H. E. Ky3pmenko, A. A. [Ipo3nos, B. B. Jlynun ;
nox penakmueir B. B. Jlynuna. — 9-e wm3a., crep. —
Mocksa: IIpocsemenue, 2022. — 223 c. — ISBN 978-5-
09-087938-5. —  Tekct: anextpoHHb /  JlaHb

AIIEKTPOHHO-OUOIHOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/334901 (mara oOpameHus:

DIIEKTPOHHBIN pecypc




27.05.2024). — Pexum jgoctyma: IS aBTOPH3.
IIOJIL30BaTENICH.

5. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUSI YYEFHOM
JANCIUIIJINHBI

KoHTpons u oIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOW JUCHUILIAHBI
OCYLIECTBJISIETCS IIpernojaBaresneM B (hOpMe TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U
MIPOMEKYTOUYHOM aTTeCTALUH.

[IpomexxyTouHass  arrecTtaluds HMMEET LEeNbl0  ONPEACNIUTh  CTENEHb
JOCTHKEHUS  3aIUIaHUPOBAHHBIX PE3YyJbTATOB OOYYEHMsS] MO JUCHUIUIMHE 3a
nepuoJi ooydenus. Dopma MPOMEKYTOUHOM aTTecTalnu - AUdhepeHIInPOBaAHHBIN
3a4er.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIAETCS B MPOLIECCE TPOBEACHUS
MPAKTUYECKUX 3aHSITUI, 00ECIIEUNBAET OLICHUBAHUE X0/1a OCBOCHUSI JTUCIUILIUHBI.

@DOopMBI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH: mecmuposanie, YCHHbIl 0npoc, 0OKdo,
BLINONIHEHUE U 3aUUMa 00Yy4aoWUMUCA UHOUBUOYATIbHBIX 3A0AHULL, NPOEKMOS, UCCLe008aAHULL U

op.

Ne HaumeHoBaHue TeMbl Pe3ynbrarel 00yueHus DopMBbI KOHTPOJIS
(paznena) 0 TUCLMIIINHE
1. | Pazgen 1. OcHOBBI cTpoeHUs OK 01 TectupoBanue
BEIIECTBA. OK 02 VeIl onpoc
OK 09
2. | Pazmen 2. Xumuueckue peakiym. OK 01 TectupoBanue
OK 04 YcerHBIi onpoc
KoHnTposnbHas padbora
3. | Pazmen 3. Ctpoenue u cBoiicTBa OK 01 TectupoBanue
HEOPraHWYECKHUX BEIIECTB. OK 02 YeTHBII onpoc
OK 04 KonTtponbHas pabora
I1K 3.2
4. | Paznmen 4. CtpoeHue u CBOMCTBa OK 01 TectupoBanue
OPraHUYECKHUX BEIIECTB. OK 02 VYeTHbI onpoc
OK 04 KonTtponsHas padora
K 1.5
I1K 3.2
5. |Pasmenr 5. Kunerndeckue u OK 01 TectupoBanue
TEPMOJNHAMUYECKUE OK 02 YcerHblit onpoc
3aKOHOMEpPHOCTH IIPOTEKAHUs IIK' 1.5
XUMUYECKHUX PEAKLIUMU. 11K 3.2
6. | Paznen 6. PacTBOpHI. OK 01 TectupoBanue
OK 02 VYcrHbIil onpoc
OK 07
K 1.5
1K 3.2
7. | Pazgen 7. Xumms B OBITY U OK 01 TecTupoBanue
IIPOU3BOCTBEHHOMN OK 02 YceTHBIT onpoc
NEITEILHOCTH YEJIOBEKA. OK 04
OK 07




IIK 1.5
IIK 3.2

Pesynbrarel cnaun muddepeHIpoBaHHOTO 3a4eTa OIEHUBAIOTCS TI0 IIKaJIe
KOTJIMYHOY, «XOPOIIO», KyTOBICTBOPUTEIHHOY, KHEYTOBICTBOPUTEIHLHOY.

OreHKa «3a4TE€HOY» BBICTABIISCTCS 00yUaIOMIEMYCs, KOTOPBI UMEET 3HAHMUS
OCHOBHOTO MaTepHuaya, MpOSBISICT YMEHHUE JIOTHYHO €r0 HM3JaraTh, XOTS MOXET
JIOMYCKaTh HETOYHOCTH B H3JIOKCHUW MaTepuana, HEJIOCTaTOYHO TNPaBUIIbHBIC
GOpMyIMPOBKH; yMEeT B II€JIOM TMPUMEHATH TOJYYCHHBIC 3HAHUS TIPH
BBITIOJIHCHUM THUIIOBBIX MPAKTHUECKHX pPabOT, XOTSA MOXKET HCIBITHIBATh
3aTPyMHECHHSI IPU WX BBITOJTHEHUH.

OreHKa «OTJIMYHO» BBICTABISETCS OOydJaromeMycsi, KOTOPBI TIyOOKO H
MIPOYHO YCBOWJI TIPOTPAMMHBIA MaTepuaj, MPOSBISECT 3HAHWE OCHOBHOW U
JOTIOTHUTEIPHOW ~ JINTEPATypbl,  T'PAaMOTHO,  JIOTHYECKH  CTPOHHO U
apryMEHTUPOBAHO H3JIaraeT Marepuai, JaeT WCUEpIbIBAIOIIME OTBETHl Ha
MOCTaBJICHHBIE BOMPOCHI. B OTBETE TECHO YBSI3BIBAECTCS TEOPHS C MPAKTUKOM, MPU
ATOM OO0Y4YaloOlUHCA HE 3aTPYIHSAETCS C OTBETOM IPH BUIAOW3MEHEHUU 3aJaHUs,
CBOOOJTHO CTIPABIISCTCA C MPAKTUYECKUMHU 3aJaHUSIMU.

OneHka «XOpOIIO» BBICTABISIETCS 00yYaroleMycsi, TBEPJO 3HAIOIIEMY
MPOrpaMMHBIN MaTepual, KOTOPBIM H3Jaraer ero rpaMOTHO U IO CYIIECTBY, HE
JIOTYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABHIBHO
MIPUMEHSET TCOPETUUCCKUE TTOIOKEHUS TIPH PEIICHUN TTPAKTUICCKUX BOTIPOCOB U
3aJ1a4, He MCTIBITHIBACT 3aTPYTHCHUN ¢ OTBETAMHU Ha BOTIPOCHI.

OreHKa «yJIOBICTBOPUTEIIBHO» BBICTABISICTCS OOYYAIOIIEMYCs, KOTOPBIN
UMEEeT 3HaHWS TOJIbKO OCHOBHOTO MaTrepHalia, HO HE YCBOWJI €ro JeTalieH,
JOTYyCKAaeT HETOYHOCTH, HEJOCTATOYHO TPABWIIbHBIE (POPMYIUPOBKH, UCTIBITHIBACT
3aTPyAHECHHS PY BBITIOJIHCHUH MTPAKTUYECKUX PaboT.

OreHka «HEYJIOBJIETBOPUTEIHLHOY» BBICTABIACTCS OOYYAIOIIEMYCsI, KOTOPBIi
HE 3HAeT 3HAYUTEIBHOW YacTH MPOTPAMMHOIO Marepuaia, JOIMyCKaeT
CYIIIECTBEHHbBIEC OIIMOKH, HEYBEPEHHO, C OONBIIMUMH 3aTPYJHEHUSIMHU BBITTOTHICT
MPaKTUYECKUE PabOTHI.



JlonmoiHeHUs ¥ MI3MEHEHHsI K pado4eid mporpaMMe HA y4eOHbIH ro/

JlomonHeHus: U U3MeHeHus K padoueil mporpamme Ha 2024-2025 yueOHBIN
roa no aucuuimimHe BJ1.09 Xwmus: B paznen  YCIOBUS peanu3aliu y4eOHOM
TUCIMIUTAHGI (MyHKT — MHpopManmoHHoe oOecriedeHHe y9IeOHOW JHCITUTLIMHEI)
BHECEHBI N3MEHEHUS B CIIMCOK OCHOBHOM U JTIONOJIHUTEIbHOUN JINTEPATYPHI.

JlomoJiHeHUS! U U3MEHEHHUS B paboueil mporpamme 00CYKIeHbI Ha 3aCeJaHuU
[TIIK ecTecTBEeHHO-HAYYHBIX AUCIIUILINH.

«30» aBrycta 2024 r. (mpotokoia Ne 1)

e

IIpencenarens ITLIK /CvupnoBa JI.H./




JlonmoiHeHUs ¥ UI3MEHEHMsI K pado4eil mporpaMMe Ha y4eOHBIH 1o/

JlomonHeHus: U U3MeHeHus K padoueil mporpamme Ha 2025-2026 yueOHBIN
roa no aucuuimimHe BJ1.09 Xwmus: B paznen  YCIOBUS peanu3aliu y4eOHOM
JTUCIMIUTAHGI (MyHKT — MHpopManmoHHoe obOecriedeHHe yIeOHOW IHCITUTIIHHEI)
BHECEHBI U3MEHEHUS B CHUCOK OCHOBHOMW U TONOJHUTEIbHOU JINTEPATYPHI.

JlononHeHus: ¥ U3MEHEHHs B paboyeil mporpaMMme 0OCYyKIEHbI Ha 3aCeAaHUU
[TIIK ecTecTBEeHHO-HAYYHBIX AUCIIUILINH.

«30» aBrycta 2025 r. (mpotokoia Ne 1)

e

IIpencenarens ITLIK /CvupnoBa JI.H./




