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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIJIMHBI YII.09 XUMUA

1.1. OGnacTh NpuMeHEHHUS paboUeii mMporpaMMbl

PabGouast mporpamma IUCHMIUIMHBI SIBJISIETCS YacThiO 00pa3oBaTEbHOMN
nporpammel B cootBeTcTBUU ¢ PI'OC CIIO no cnenumansaoctu 09.02.11 Pazpabotka
U YIIpaBJICHUE MIPOrPaMMHBIM 00€CTIeYeHUEM.

1.2. Mecto auctumunsl B ctpyktype TTTCC3:
OIl. O6mieo6pazoBareibHas MOATOTOBKA

VII. YueGHble ipeamMeThl

VII1.09 Xumus

1.3. llenu m 3amauu OUCIHUIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
JUCLUTIIIUHBL.

[enbto sBAsIETCST POPMUPOBAHUE Y CTYJIEHTOB MPEICTABICHUS O XUMUYECKOU
COCTABJISIFOLIEN ECTECTBEHHO - HAYYHOM KapTUHBI MHUpPAa KaK OCHOBBI INPUHATHS
peuieHUl B OJKU3HEHHBIX M IHPOU3BOACTBEHHBIX CHUTYalUsX, OTBETCTBEHHOTO
MIOBEACHUS B IPUPOJHOU CpEIE.

3agaum IMCUMILVIMHBI:

1. chopMUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPY:KalOLIEHW Cpele, LEIOCTHOM HAay4YHOM KapTHHBI MUpAa,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  yYMEHMsI  COCTaBJIATH  (OPMYJIbI ~ HEOPTraHUYECKHX U
OpPraHMYECKHUX BEUIECTB, YPaBHEHUS XUMHUYECKHX pEakUui, OOBSCHATh UX CMBICIH,
MHTEPIPETUPOBATD PE3YJIbTAaThl XUMHUECKUX IKCIIEPUMEHTOB,

3. chopMUpOBAaTh HAaBBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYECKHX
HKCIEPUMEHTAJIbHBIX ~HUCCIEIOBaHUM C COOJIOJEHMEM TpaBHJ  0€30MacHOro
oOpallieHus ¢ BEIIECTBAMHU U JIaOOPAaTOPHBIM 000PYAOBAHUEM;

4. Pa3BUTh YMEHHUsS MCIOJb30BaTh MH(POPMALIMIO XUMUYECKOTO XapakTepa
U3 Pa3JINYHBIX UCTOYHUKOB;

S. chopMUpOBaTh  yMEHUS  NPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESATEIbBHOCTY W XUMHUYECKUX MPUPOAHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
IIPOLIECCOB;

6. chopMUpOBaTh TMOHUMAHUE 3HAYUMOCTH JOCTHIKCHHM XHUMUYECKOU
HAYKH U TEXHOJIOTHH JJIsl pa3BUTHS COLIMAILHOM U MTPOU3BOJICTBEHHOU cep.

1.4. KonmuecTBO 4aCcOB Ha OCBOCHUE AUCIIUILIINHBIL:
MakcuMalibHOM yueOHOM Harpy3Kku oOydaromierocst /2 gaca, B TOM YHUCJIE:



— oOs3aTenpHas ayauTopHas ydeOHas Harpy3ka (Bcero) 40 yacoB, W3 HHX
npaktudeckas padorta — 20 yacos.

— caMocTosTeNnbHas paboTa — 32 Jaca.

1.5. Ilmanupyemsie

pe3yJIbTaThI

OCBOCHMHA

o01eo6pazoBaTenbHON

mucouIuinHbl B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoe ®I'OC COO.

Koan IlnannpyemMble pe3yabTaThl OCBOCHUS JUCIHUILIMHBI
HAHMMEHOBaHHUe
¢popmupyembIx Oo0mmue JucnunianHapHblie
KOMIIeTeHIIH I
OK 0l. BeoiOupats | JIuuHOCTHBIE Pe3yJabTAThl AOLKHBI | JlMCHMNIMHAPHBIE pe3yabTarhl
CHoco0bI peuieHus | 0TpakaTh B YACTH: AOJI)KHBI 0TPAXKaTh:
3a/1a4 TPYAOBOr0 BOCIIUTAHUSA: I1Po 01. c(hOpMUPOBAHHOCTH
npodeccuoHanbHOM - TOTOBHOCTH K TPY[y, OCO3HAHHE | IPEACTaBIICHH: 0 XUMHUYECKOU
AEATEITBbHOCTH LIEHHOCTH MacTepCTBa, TPY10JIt00ue; COCTABJISIIOLIEH  €CTECTBEHHOHAYYHOU
IIPUMCHHUTCIIBHO K| — TOTOBHOCTBH K AKTUBHOM | KAPTHUHBI MHpa, poiin XUMHUU B
Pa3INIHBIM IEeSITEIBHOCTH TEXHOJIOTUYECKOU u | HO3HaHUHU SIBJICHUMN IMpUpoOAbI, B
KOHTEKCTaM COHH&J’IBHOﬁ HaIIpaBJIE€HHOCTH, (1)OpMI/IpOBaHI/II/I MBIIIJICHUSA U KYJIBTYPBL
CIIOCOOHOCTH MHMIMMPOBATE, | TMYHOCTH, ee (GyHKLIMOHATBHON
IJIAaHUPOBATH Hu CaMOCTOSTENbHO | TPAMOTHOCTH, HE00XOJMMOM AJIsA
BBINOJIHATE TAKyIO J€ATECIbHOCTD; pemeHusd  HPAaKTHYCCKHUX  3adad9 H
9KOJIOTUYECKU 000CHOBAaHHOTO

- MHTEpEC K pPa3IUuHBIM cepam
npodeccHoHaIbHON AEATETLHOCTH.

MeTtanpeaMeTHblie pe3yJbTaThl
JOJIKHBI OTPaXKaTh:

OBaagenue YHHUBEpPCAJIbHBIMU
yueOHBIMU MO3HABATEJbHBIMH
JeHCTBUSIMM:

a) 0a30Bble JOrnvecKue AeiicTBUA.

- CaMOCTOSTENLHO
dopMynupoBaTE W  aKTyaJIU3HpPOBATH
npoOemy, paccMaTpuBaTh ee
BCECTOPOHHE;

— yCTaHaBHI/IBaTI: CyH_IeCTBeHHI:II\/'I
HpI/I3HaK nim OCHOBaAHUA JJI
CpaBHEHUS, Kiaccuukanum n
000011IeHHS;

- OMPENEATh LEeTU NeATeIbHOCTH,
3aJaBaTh HapaMeTpbl U KPUTEPUU UX
JOCTH>KCHHS;

— BBISIBJIATH  3aKOHOMEPHOCTH U
IPOTUBOPEYUSI B  PACCMATPUBAEMBIX
SIBJICHUSIX;

— BHOCHUTD KOPPEKTHUBbI B
JIeSATEIbHOCTb, OLICHUBATh
COOTBETCTBUE  PE3yJIbTATOB  LEJSM,
OLICHUBATh pUCKH MOCJIEICTBUM
JIeATEIbHOCTH.

OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpeJe;

I1Po6 02. BJIAJIEHUE CUCTEMOMH
XUMHYECKAX 3HaHHH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIATAIOIIHE

MOHATUSA (XUMUYECKHHA DJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJICKTPOHHBIC OpPOWTANIM aTOMOB, HOH,
MOJIeKYIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETHHOCTD, CTEIICHb
OKHCJICHUS, XUMHYECKasi CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00BeM,
VIIEPOAHBIN CKeNeT, (PYHKIIMOHAThHAs
TpyIIa, pagukall, U30MEpHs, U30MEPHI,
TOMOJIOTHYECKUNA  psll,  TOMOJIOTH,
YTJIEBOJIOPO/IBI, KHUCJIOPO/I- u
a30Tco/iepKaIlIne COC/IMHCHMUS,
OMOJIOTUYECKH aKTHUBHBIC BEIIECTBA
(yrmeBompl, KHpHI, O€IKH), MOHOMED,
MTOJTUMED, CTPYKTYpHOE 3BCHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHMUS,
KPUCTAJUTMYECKAss  peIIeTKa,  THIIbI
XUMHYECKUX Peakuil (OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIC, 9K30-U
SHAOTEPMHUYECKUEC, PEAKIIMH HOHHOTO
oOMeHa),  pacTBOp,  DJEKTPOJIUTHI,
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0) 0azoBbIE HCCJIeI0BATEIbCKHe
neflcTBUA:
- BIIQJIETh HaBBIKAMH  y4eOHO-

UCCIIENOBATEICKOM M IPOEKTHOU
JeSTCIIBHOCTH, HAaBBIKAMU pa3peIlCHUs
npobiuewm;

- BBISIBIIATh IPUYUHHO-
CIIEICTBEHHBIE CBA3U U
aKTyaJlu3upoBaTh 3ajady, BBbIIBUTATbH
TUIIOTE3Y €€ PEIICHHs, HaXOIUTh
apryMEHThI JUIsl OKa3aTelIbCTBA CBOUX
YTBEPXKACHUM, 3aaBaTh IapaMeTpbl U
KPUTEpPUU PEILCHUS;

- AQHAJIM3UPOBATh IIOJIYYEHHBIE B
XOlle peUIeHHs 3aJa4d pPe3yJbTaTshl,
KPUTHUYECKH OLICHUBATh ux
JIOCTOBEPHOCTB, IIPOrHO3UPOBATh
U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMETb IIEPEHOCUTh 3HAHHUS B
IIO3HABAaTECJIIBHYI0D U NPAKTUYECKYIO
00J1aCTH KU3HEAEATEIbHOCTH.

HEIJIEKTPOJIUTHI,  BJIEKTPOJIUTHUYECKAs
JACCOIAIys, OKHCJINTEND,
BOCCTAaHOBHTEJIb, CKOPOCTb
XUMUYECKOH  peaKIuu, XUMHUYECKOe

paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHUSI
XMMHUYECKOIO CTPOEHUS] OPraHMYeCKUX
BeuiectB  A.M. byrtnepoBa, Teopus
IEKTPOIUTUYECKON JMCCOLIMALINY,
[IEPUOANYECKUI 3aKOH JA.N.
Meneneesa, 3aKOH COXpPaHEHHUs
Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI A3BIK XUMHH,
(bakTomornueckue CBEICHMUS 0
CBOWCTBAaX, COCTaBe, IMOJyYEHUH U
6e30macHOM UCTOJIb30BaHUH
BaKHEHIINX HEOpraHM4YeCKuX u
OpPraHUYECKUX BEIIECTB B OBITY U
IIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;
IIP6 03. chopMUpOBAaHHOCTH yMEHUH
BBISIBIISITh  XapaKTEpPHBIC MpPHU3HAKH U
B3aMMOCBSI3b  U3YYEHHBIX  IOHATHH,
IIPUMEHSTh COOTBETCTBYIOIINE TOHSTHS
IpU ONMCAaHUM CTPOEHHS MU CBOMCTB
HEOPraHMYECKUX M  OpPraHM4ecKHuX
BEIIECTB U MX MPEBPAIIECHUN; BBIABIATH
B3alMOCBS3b XUMHYECKMX 3HAHMH C

MMOHATHSIMH u MPEACTABICHUSIMHU
JIpYTrUx €CTECTBEHHOHAYYHbBIX
MPEIMETOB;

IIP6 04. chopMupoBaHHOCTH YMEHHUU
HCITIOJIH30BaTh HaMCHOBAaHHUS
XUMHUYECKUX COCTMHECHUN
MEKTYHapOIHOTO COr03a

TEOPETUYECKOU U MPUKIIATHON XUMHUHU U
TPUBUAJIBHBIC HA3BAaHUS BAXHEUIINX
BEUIECTB (3TUJIEH, ALlETHIIEH, INIMLIEPHH,

dbenon,  dopmampaerua, — yKCycHas
KUCJIOTa, TJIMIUH, YrapHbld  ras,
VIJIEKUCIBIA  Ta3, aMMHaK, TalleHas

W3BECTh, HETAIlICHAs] U3BECTh, MMUTHEBAS
coJla U JOPYTuX), COCTABIATH (HOPMYJIBI
HEOPTraHMYECKUX M  OPraHuYeCcKuX
BEUIECTB, ypPaBHEHUS  XUMHUYECKUX
peakiuii, OOBICHATH WX  CMBICI,
MOITBEPKIaTh XapaKkTepHbIe
XUMHUYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIUMHU  HKCIIEPUMEHTAMU
U 3alUCAMU ypaBHEHUH XUMHUYECKUX
peaKIunii;

IIP6 0S. chopMupoBaHHOCTH YMEHHUU
YCTaHaBIIMBATh MPUHA]IEKHOCTD
M3YYCHHBIX HEOPTaHUYECKUX "
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OpPraHUYECKUX BEILIECTB K
OTpeIeTICHHBIM KJIacCaM MW TPYIIaM
COCIMHECHUM,  XapakTepu30BaTb  UX
COCTaB W  BaKHeHIIMe  CBOICTBA;
OHpe,Z[G.H}ITB BUJIbI XUMHUYCCKUX CB}I3GI>’I
(koBasieHTHAs, HOHHASI, METAJTMYECKas,
BOJIOPOAHAs), THUIbl KPUCTALNTMYECKUX
PEIIETOK BENIECTB; KJIaCCHU(UIIMPOBATH
XUMHYECKHUE PEAKITUH;

IIP6 07. chopMUpOBaHHOCTH yMEHUH
HpOBOI[I/ITB pacquH II0 XUMHNYCCKUM
dbopmynaM ¥ ypaBHEHHUSIM XMMHYECKHUX

peakuuii c HCTOJIb30BaHUEM
(bU3UIECKUX BEJIMYMH,
XapaKTePU3YIOIIHX BelecTBa C
KOJMYECTBEHHOM  CTOPOHBI:  MAcChl,

o0beMa (HOpMaJbHBIE YCJIOBHUS) Ta30B,
KOJINYEeCTBA BEIECTBA; HCIOJIb30BATh
CHCTEMHBIC XHMHUYECKHE 3HAHHSA IS
NPUHATUS pEIICHHH B KOHKPETHBIX
’KM3HEHHBIX CUTYAIUsAX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpeCTBa MOUCKA,
aHam3a u
UHTEPIIPETAINH
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4
npodeCcCHOHATBHON
JESITEIIBHOCTH

JINYHOCTHBIE pe3yabTaThbl JIOJAKHBI
OTPaKATh B YACTH:

HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMUPOBAHHOCTH
MHUPOBO33PEHHUsI,  COOTBETCTBYIOIIETO
COBPEMEHHOMY  YpPOBHIO  pa3BUTHUS
HAyKM U OOLIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIbTYPHOM MHPE;

- COBEPLICHCTBOBAHHUE S3BIKOBOU
U YUTATENbCKOM  KYJIbTYpbl  KakK
CpeicTBa  B3aUMOJCHCTBHUS  MEXIY
JIOJIBMH U TTO3HAHUS MUDA.
MeranpeamerHble
JAOJIKHBI 0TPAXKATh:
OBaanenue YHHMBepPCAJIbHbIMHA
y4eOHBIMU M03HABATEJIbHBIMHU
JAefiCTBUSIMHU:

B) padora ¢ ungopmanmeii:

- BJIAZICTh HABBIKAMU IOJYyYEHHUS
uH(pOpMAIlMM W3 WCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH
MOUCK, aHajiu3, CHUCTEMAaTU3aIUI0 U
MHTEPIPETALNIO uHpopManuu
Ppa3InYHBIX BUJIOB u dbopm
NIPE/ICTABIICHHS;

- CO37]aBaTh TEKCTHl B Pa3JIMYHBIX
dopMaTax Cc yduyeTOM Ha3HAYCHHUS

pe3yJIbTaThl

JucuMInInHaApHbIe (mpeamMeTHbIe)
Pe3yJbTaThl U J0JKHbI OTPAXKATH:

nP6 06. BJIQJICHUE OCHOBHBIMHU
MeTOJIaMHU Hay4HOTO MO3HAHUS
BEIIECTB W  XMMHUYECKHX  SIBJICHUN
(mabmroieHue, HU3MEpPEHHE,

AKCIIEPUMEHT, MOJICTTUPOBAHUE);

IIP6 07. chopMUpOBAaHHOCTH yMEHUH
NpoOBOAUTL PACUCTBI IO XUMHWYCCKUM
dbopMynaM u ypaBHEHUSIM XHUMHUYECCKHX

peakuuii c HCTOJIb30BaHUEM
(bU3UIECKUX BEJIMYMH,
XapaKTepU3yIOIINUX BelIeCcTBa C
KOJIMYECTBEHHOW  CTOPOHBI:  MACCHI,

o0beMa (HOpMabHBIE YCIIOBHUS) Ta30B,
KOJINYCCTBa BEIICCTBA, HCIIOIb30BATh
CHCTEMHBIC XHMHUYCCKHE 3HAHUS IS
IIPUHATHS PELIEHUNH B KOHKPETHBIX
KU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C
BCIICCTBAMU U UX IMIPUMCHCHUCM;,

IIP6 08. chopMuUpOBaHHOCTH yMEHUH
IJIaHUPOBATH n BBITIOJIHATH
XUMHAYECKHH IKCIEPUMEHT
(mpeBpallleHusT OPraHUYEeCKUX BEILECTB
NP HAarpEeBaHUH, ITOJIydeHHE STUIICHA U
M3YYCHHE €ro CBOICTB, Ka4eCTBEHHBIC

peakuuMM Ha a’dbAeruibl, Kpaxmal,
YKCYCHYIO  KHCIIOTY;  JIeHaTypauus
OEeKOB TpU HarpeBaHUM, IBETHBIC

peakiuu OelIKOB; MPOBOJIUTH PEAKINH
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uHpOpMALlUM M LEJIEBOH ayAuTOpHH,
BBIOMpast ONITUMATHHYIO bopmy
MPCACTABJIICHUA U BU3yalIn3alluu,

- OLCHHUBAThH AOCTOBCPHOCTD,
JETUTHMHOCTD uHpOpMaInHy, ee
COOTBCTCTBUC IPABOBBIM U MOPAJIILHO-
THYECKUM HOpMaM;

- BJIAJICTh HaBBIKAMHU
pacrio3HaBaHUA n 3alllUThI
nHpopmanuu, “H(OPMAITMOHHOM

0€30I1aCHOCTH JINYHOCTH.

MOHHOTO OOMEHa, OIpPENeNsATh CpPedy
BOJAHBIX  pPacTBOPOB, KauyeCTBEHHBIE
peaknuu Ha cynbdar-, KapOOHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS;
pelaTh 3KCIEPUMEHTAIIBHBIE 3a1a4U 10
temam "Metamel" u "Hemertamner") B
COOTBETCTBUM C IIpaBWJIaMU TEXHUKHU

0e30macHOCTH TpH  OOpalleHUuH ¢
BEIIECTBAMU u 1a00paTOPHBIM
000pyI0BaHUEM, NPECTaBIIATh
PE3YIbTAThI XUMHUYECKOT'O
JKCiepuMeHTa B (Qopme  3amucu

YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUN
U (OpMyIHpPOBaTh BBIBOJBI Ha OCHOBE
3TUX PE3YyJbTATOB;

IIP6 09. chopmMuUpOBaHHOCTh YMEHHS
aHAJIN3UPOBATh XUMHUYECKYIO
nH(POPMAIINIO, TTOTYYaeMyI0 M3 Pa3HbIX

HMCTOYHUKOB (cpencts MacCcoBOM
uHpopmanuu, cetb MHTepHer u
Jpyrue).

OK 04. DpdextuBHO | JINUHOCTHBIE Pe3yJabTAThl TOJKHBI | JIMCHUIIMHAPHbIE (mpeaMeTHBbIE)

B3aNMMOJICHCTBOBAThH U
pabortath B
KOJJIEKTHBE U
KOMaH/Ie

0TpPaXKaTh B YaCTH:
rPaskIaHCKOTr0 BOCTIMTAHUS:

- TOTOBHOCTh BECTH COBMECTHYIO
NCATCIIBHOCTD B HHTepecax
TPaKIaHCKOTO OOITECTBA;

— YMEHHME B3aMMOJAECHCTBOBATh C

COLIMAIbHBIMU WHCTUTYTaMHU B
COOTBETCTBUM C€ HUX (QYHKUUAMU H
Ha3HA4YCHHUEM.

MertanpeamerHbie pe3yJbTaThl
JTOJKHBI OTPAXKATH:

OBnagenne YHHUBepCAJbHBIMU

KOMMYHUKATHBHBIMU 1eHCTBUAMMN:

0) coBMecTHAas 1esITeJIbHOCTD.

- IIOHUMAaTh W  HCHOJb30BaTh
NIPEUMYILECTBA KOMaHIHOU 51
UHAUBUAYAIbHON paboOThI;

- MIPUHUMATh LEIU COBMECTHOM
JeATEIbHOCTH,  OpPraHU30BbIBaTH U
KOOPJIMHHUPOBAaTh JACHCTBUA 1O €€
JOCTUKEHUIO: COCTaBJISITh 1aH
JICUCTBUMA,  paclpenesarb pPojd  C
y4€TOM MHEHHU Y4aCTHHUKOB
o0cyxnaTh pe3yiabTaTbl COBMECTHOM
paboThI.

OBianenue YHHMBEPCAJIbHBIMHA
peryJIATUBHBIMHM JeiCTBUSIMU:

I) IPUHATHE ce0sl U IPYTUX JIIOJdei:

— IIPUHUMATH MOTHBBI u

Pe3yJbTAThI H J0JKHBI OTPAXKATH:
IIP6 08. chopMuUpOBaHHOCTH yMEHUH
IJIaHUPOBATH n BBITIOJIHATH
XUMHAYECKHH IKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEILIECTB
NP HAarpEeBaHWH, IMOJIydeHHE STUIICHA U
W3YYCHHE €ro CBOMCTB, KaueCTBEHHBIC

peakuuyu Ha a’dbAeruibl, Kpaxmal,
YKCYCHYIO  KHCIIOTY;  JIeHaTypauus
OEeKOB TpU HarpeBaHUM, IBETHBIC

peaknuu OeNKOB; MPOBOIUTH PEAKIUH
MOHHOTO OOMEHa, ONpeleNsThb Cpexy
BOJHBIX  pPAacTBOPOB, KauyeCTBEHHbBIE
peaknuu Ha cynbdar-, KapOOHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS;
pelaTh S3KCIEPUMEHTAIIBHBIE 3a1a4U 110
temam "Metamel" u "Hemeramnel") B
COOTBETCTBUM C IIpaBWJIAMU TEXHUKHU

0e30macHOCTH TpU  OOpaleHun ¢
BELIECTBAMU u 1a00paTOPHBIM
000pyIOBaHUEM; NPECTaBIIATh
PE3YIbTAaThI XUMHUYECKOT'O
JKCiepuMeHTa B (Qopme  3amucu

YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUN
U (OpMyIHpPOBaTh BBIBOJBI Ha OCHOBE
9TUX PE3yJbTaTOB.




apryMEHTBI APYTHX JIFOJICH MPU aHAIN3E
pe3yJIbTAaTOB JACATEIBHOCTH;

- MPU3HABATh CBOE MPABO U IPABO
JIPYTHX JIFO/ICH HA OLTUOKHY;

- pa3BUBAThH CIOCOOHOCTh
MOHMMATh MHpP C TO3UIUU JIPYroro
YeJI0BeKa.

OK
CopelicTBOBATH
COXPaHEHHUIO
OKpYXKarolle Cpeabl,
pecypcocOepekeHHIo,
NPUMEHSTH 3HaHUS 00
W3MEHEHUU KJIUMaTa,
TIPUHIIAITBI
OEpEIKITUBOTO
MIPOU3BOCTBA,

a3 pexTruBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

07.

JInYHOCTHBIE pe3yabTaThbl JAOJAKHBI
OTPaKATH B YACTH:

IKOJIOTMYECKOr0 BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH
HKOJIOTUYECKON KYJIbTYPhl, TOHUMAHUE
BIUSHUS  COLMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHOU U
COLIMAIbHOU Cpensl, OCO3HaHUue
IJI00ATEHOTO XapaKTepa YKOJIOTHUSCKUX
npo0Jem;

- IIJIJAHUPOBAaHUE u
OCYILIECTBIICHUE JEVCTBUI B
OKpY’KaroIllel cpelie Ha OCHOBE 3HAHUS
nenen YCTOMYHBOTO pa3BuUTUsA
YeJI0BEYECTBA;

— AKTUBHOE HEMPUSITHUE NECUCTBUM,
MIPUHOCSIIMX BPEJ OKPYKAOLIEN CPEE;

- YMEHHE IIPOrHO3UPOBATh
HeOJIaronpusTHeIE IKOJIOTHUECKUE
MOCIIEICTBUS peIpUHIMAEMbIX
JIEUCTBUM, PEIOTBPAILATH UX.
MertanpeamerHbie pe3yJbTaThl
HOJIKHBI OTPAXKATH:

OBnagenne YHHUBepCAJbHBIMU
y4eOHBIMHU NMO3HABATEJIbHBIMHU
NeHCTBUSAMU:

B) padoTta ¢ nHopManmeii:

- HCII0JIb30BATh CpeacTBa
UH(pOpMaAITMOHHBIX u
KOMMYHMKAIIUOHHBIX ~ TEXHOJIOTMH B
pelieHun KOIHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aI[MOHHBIX 3amaqy C
co0uroIeHNeM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepexeHus,

NPaBOBBIX W OITHYECKUX HOPM, HOPM
UH(OPMALIMOHHOM 0€30MacHOCTH.

JAucuunianHapHbie (mpeaMeTHBbIE)
pe3yJabTaThl M 10JIKHBI OTPAKATH:
I1P6 01. c(hOpMUPOBAHHOCTH
MPEJCTABICHUI: 0 XUMHYECKOU
COCTaBJIAIONIEH  €CTECTBEHHOHAYYHOMU
KapTUHBl MHpaA, POJM XUMHUHU B
MO3HAHUM  SIBJICHUW  MOPUPOJBI, B
(hOpMUPOBAHUH MBIIIJICHHS U KYIbTYPBI
JINYHOCTH, ee (G yHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIUMOW ISt
pelIeHHs]  TPaKTHYEeCKUX 3a7ady |
9KOJIOTUYECKU 000CHOBaHHOTO
OTHOIIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM CPEJE;

IIP6 10. chopmMupoBaHHOCTH yMEHUH
coONIOAaTh MpaBWIa  AKOJIOTHYECKH
11e7Ieco00Pa3HOTO MOBEACHUS B OBITY U
TPYIOBOM  AESATENBHOCTH B  LEJIAX
COXpAaHEHUsS  CBOEro  3JI0pOBbS U
OKPYXKAaIOIIEW  HPUPOJHOM  CpElbl;
YYUTHIBATh OMACHOCTh BO3JCHUCTBUS Ha
KUBBIE  OPraHU3Mbl  OINPEICICHHBIX
BEIIIECTB, MOHMMAs CMBICT TOKa3aTess
MpeaeIbHON JONyCTUMOM
KOHIIEHTPAIlUH.




2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
YII. 09 XUMMUA

2.1. OObeM IUCHUIUIMHBI U BUIBI Y4eOHOUM pabOThI

Bua yueOHo# padboThl O0bem yacoB
MaxkcumanbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 40

B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 20
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -

CamocrosTenbHas pabora o0ydaronierocs (BCero) 32
[IpomexxyTounast arrectamus B hopme 3ayer ¢
OLICHKOH

2.2. TemaTu4ecKuil MJIaH U COJEPKaHUE JUCITUILIUHBI

Conep:xxanue y4yeOHOro MaTepuaJa,
JJabopaTopHbIe padoThl M MPAKTHYECKHE
3aHATHS, CAMOCTOSITe/IbHAsI padoTa O0Bém yacon
o0y4aromuxcsi, KypcoBasi padota (IpoeKT)
(eciu npedycmompeHo)

HaumenoBanue
pa3aesnoB u TeM

YpoBeHb
O0CBOEHUS

1 2 3 4

Pasznea 1. Teopernueckue 0CHOBbI XUMUM

Tema 1.1. Coaeprxkanue yueOHOr0o MaTepuaia
OcHOBHBIE Xumuyeckuid 3nemMeHT. AtoMm. Sapo aroma,
XUMHUYECKHE MTOHATHS U |U30TOIIbI. DneKTpoHHas 00oJI04Ka.
3aKOHBI, CTPOEHUE | DHEepreTuYecKue ypOBHH, MOAYPOBHU. ATOMHBIE
aTOMOB XMMHUYECKHX |opOuTanu, s-, P-, O- snemeHThl. OCOOCHHOCTH 2 1,2
AJIEMEHTOB pacmpeneneHus S3JEKTPOHOB MO oOpoOUTaisiM B
aToMax DJJCMCHTOB IICPBLIX I-IGTpréX MEepruoaoB.
DneKkTpoHHass KoHQurypamus aroMoB. OCHOBHBIE
XUMHWYCCKHUEC 3aKOHBI

IIpakTnyeckue 3aHATHS

[TpakTrueckas paborta Nel. «OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI B XUMHUHU M PACUEThI IO
YPaBHEHUSM XUMHUYECKHUX PEAKIHII».
OTHOCUTETbHBIC AaTOMHASI U MOJICKYJISIPHAST MACCHI.
Monsippas ~ macca. KomnuectBO  BemecTsa.
MaccoBast jons BemiectBa. 3akoH ABOTaJpo.
Mousipapiii© 00beM  razoB.  OTHOCHUTENbHAs
IJIOTHOCTh Tra3oB. PacyeTsl MO  ypaBHEHUSIM
XUMHYECKMX  pEaKIHi ¢  HUCIHOJIb30BaHUEM
MaccoBOW J10JIM BellecTBa, oO0bemMa (HOpMalbHbIE
yCIJIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

CamocrosiTesibHAs paboTa 2 1,2,3

Tema 1.2. Coaep:xaHue y4eOHOro MaTepuasa - -

[leproauyeckuii 3akoH | [IpakTHYecKHe 3aHATHS
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u [lepronnueckas
cUCTeMa XUMUYECKUX
anemeHToB /I. .
MeHneneeBa, uX CBA3b
C COBPEMEHHOM
TEOpUEH CTPOCHHUS
aTOMOB

[IpakTnyeckas pabora Ne2. «M3yuenue
NEPUOANYECKUX 3aKOHOMEPHOCTEN u 1754
B3aMMOCBSI3M CO CTPOCHHEM aTOMOBY.
[leprognueckas cucTeMa XMMHYECKHX DJIEMEHTOB
J.M. MenneneeBa. CBA3b NEPUOAUYECKOTO 3aKOHA
n  lleppoguueckol  CHUCTEMBI  XMMHYECKUX
JJIEMEHTOB C COBPEMEHHOW TEOPHUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HU3MEHEHHS CBOICTB
XUMHUYECKHX  JJIEMEHTOB, 00Opa3yeMbIX  HUMH
IPOCTBIX M CIOXKHBIX BEINECTB IO IpynmnaMm Hu
nepuonam llepuoguyeckoit cucrembl. 3HaAUCHUE
NEPUOANYECKOTO 3aKOHA M CHCTEMBbl XHMHUYECKUX
anemeHnToB J[.M. MenzeneeBa B pa3BUTUM HAYKH.
VYcTaHOBIIEHHE CBS3M MEXKIY CTPOCHHEM aTOMOB
XUMHYECKMX  JJIEMEHTOB U  NEPUOJUYECKUM
U3MEHEHHUEM CBOMCTB XUMHYECKHMX DJJIEMEHTOB H
UX COEJUHEHHH B COOTBETCTBUHU C IOJIOKEHHEM
Ilepuonuueckoir cucreMbl. PelieHne mpakTHUKO-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha
XapaKTepU3aLnIo XUMHYECKHUX 3JIEMEHTOB
«Metaunyeckre / HeMeTalIM4ecKue CBOMCTBa
XUMHYECKHX JJIEMEHTOB B COOTBETCTBUU C HX
JJIEKTPOHHBIM ~ CTPOEHHUEM M IOJOXKEHUEM B
NEPUOANYECKON CUCTEME XUMMUYECKUX DIJIEMEHTOB
J.W. MenaeneeBa»

1,2

CamocTosiTesibHasi padoTa

12,3

Tema 1.3.
CrpoeHnue BemiecTa
U TIpupoia
XHUMHYSCKOM CBSI3H.
Mmuoroo06pa3ue
BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

Ctpoenne BemiecTBa. XUMHUYECKass CBsA3b. Bubl
XUMHUYECKON CBsI3HM (KOBAJCHTHAsI HETIOJSIpHAS U
MOJIIpHAsi, MOHHAsA, MeTajinyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XUMHYECKOW CBS3H
(oOMeHHBIH " JIOHOPHO-AKIIETITOPHBIN ).
Bonoponnas CBS3b. BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCIEHUS.
WoHbI: KaTHOHBI U AHHOHBI

1,2

IIpakTuyeckue 3aHATHS

[TpakTuyeckas padora Ne3. «CtpoeHue BemecTBa
U IPUPOJIa XUMUYECKOM CBSI3U».

JleMOHCTpanust ~ MOAENIed  KPUCTALIMYECKHUX
peIeToK: WMOHHOW (XJIOPUA HATpHus), aTOMHOMU
(rpadut ¥ anmas), MOJIEKYJISIPHON (YTJIEKUCIIBIN
ra3, HOJ), METAUIMYeCKOW (HATpuid, MarHuu,
Menp). PelieHne mnpakTUYeCKHWX 3aJaHUM  Ha
COCTaBJICHHE JJICKTPOHHO-Tpaduueckux GHopmyst
snemeHToB 1-4 nepuoon

1,2

CamocTosiTesibHasi padora

12,3

Tema 1.4.
Knaccudukanms,
¥ HOMEHKJIaTypa
HEOPTraHUYECKHUX

BEIIIECTB

Conep:xanue yueOHOro MaTepuaJia

Knaccupukanuss  HEOPraHMYECKUX  BEIIECTB.
Homenkiarypa HEOPTaHUYECKHUX BEIIIECTB
(oKcuabl,  TUAPOKCHIBI,  KHUCIOTBI,  COJIH).
BemectBa MOJICKYJISIDHOTO W HEMOJICKYJISIPHOTO

1,2
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CTpPOCHUA. ArperaTHHe COCTOsAHUA BCIICCTBA.
Kpucrannmueckne u amopdHbIe BelecTBa. 3aKOH

IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. Tunsl
KPUCTAJNINYECKUX peleToK (aToMHas,
MOJIEKYJISIpHaA, VOHHa, METAJIIINYECKas]).

3aBHCHUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIETKH

IIpakTuyeckue 3aHATHS

[Ipaktuyeckas pabora Ned. «Homenkmarypa
HEOPraHUYECKHUX BEIIECTBY.

Pemenne MPAaKTUYECKUX 3a1aHUN o
KJ1acCU(UKALUY, HOMEHKJIATYpE U XHUMHUYECKUM
¢dbopMynaM HEOPraHMUECKUX BEIIECTB PA3IHMUHBIX
KJIacCOB (yrapHbIU Ta3, YIVICKUCIBIA Ta3, aMMHaK,
ramieHasi U3BeCThb, HEraleHasi U3BECTb, IUThEBAs
coja W JpYTruUx): Ha3BaHUSA BELIECTB IO
MexayHapoaHoit (MIOITAK) wnu TpuBuanbHOR
HOMEHKJIAType W  cocTaBlieHue  (OopMyJibl
XUMHYECKHX BELIECTB, oIpeziesIeHue
MPUHAISKHOCTH K Kiaccy. [Touck mHbopmanuu
10 HA3BaHUAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM
dbopmynaM. AHaIM3 XUMHUYECKOW WH(MOpMAIUH,
MOJTy4yaeMoil M3 pa3HbIX HMCTOYHHUKOB (CPEICTB
MaccoBoii umH(popmaruu, cetb HWHTEpHET WU

JApyrue)

1,2

CamocTosiTesibHasi padoTa

12,3

Tema 1.5.
THnel XUMHYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuasa

Xumnueckas peakuus. Knaccudukanus
XUMUYECKUX pEakUuil B HEOPraHUYECKOM U
OPraHNYeCKOW XUMUH. 3aKOHBI COXPAHEHHUS MACCHI
BEILECTBA, COXPAHEHUS] M TPEBPAILLCHUS SHEPTUU
OpU  XUMUYECKHX peakuusax. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE peakuumn (YypaBHEHHS
OKHCJICHUSA-BOCCTAHOBJIEHUS, CTENEHb OKHCIIEHUS,
OKUCIUTEIb M BOCCTAHOBUTEIb, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE  pEaKUMU B  IPUPOJE,
MIPOU3BOJICTBEHHBIX npoiieccax u
KHU3HECATEIbHOCTH OPTaHU3MOB)

1,2

IIpakTnyeckue 3aHATHS

CamocrosiTesbHast padoTa

123

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XuMUuecKkoe

paBHOBECHE

Conep:kanue y4eOHOIr0 MaTepuasa

CkopocTh ~ peakIuH, €€ 3aBHCHMOCTh  OT
pa3nUYHBIX (PAKTOPOB: MPHUPOJBI PEarupyrOIIUX
BEILECTB, KOHIIEHTPAIINYU PEarupyonux BEIeCTB,
TEeMIIEpaTypbl ¥  IUIOMIAAM  PEaKIHOHHON
noBepxXHOCTU. TeruoBble 3((HEKT XUMUYECKUX
peaknuii: 5K30- M DHIOTEPMHUUYECCKUE DPEaKIHH.
OOparuMble peakuuu. XUMHUYECKOE paBHOBECHE.
dakTopsl, BIIHSIONINE Ha COCTOSIHHE
XUMHAYECKOTO  paBHOBecHS  (KOHIICHTPALUS
pEareHTOB WM TNPOAYKTOB PEAKIMH, JaBICHHE,

1,2
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temneparypa). [Ipunnun Jle [latense

IIpakTuyeckue 3aHATHS

[TpakTruyeckas pabora Ne5. «BnusHue pazauuHbIX
(akTOpPOB HAa CKOPOCTb XMMHUYECKON PEAKLIUN.
PemreHne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUMN
Ha aHanu3 (PakToOpoB, BIUSIOIIMX HAa M3MEHEHUE
CKOPOCTH XHUMHYECKOW peakuuu. 3aBUCUMOCTb
CKOPOCTH XMMHMYECKON PEAKLUU OT IPUCYTCTBHS
KaTaJlu3aTopa  HAa  IpPUMEpPE  Pa3JIOKEHUs
IIEPOKCHJA BOJOpPOJa C TIOMOIIBIO JAMOKCHIA
Maprasia M Karanaspl. PelleHwe IpakTHKO-
OPHUEHTUPOBAaHHBIX 3aJaHUN Ha IPUMEHEHUE
npuniuna Jle-Illatenee s HaxoxaeHUs
HaIPaBJICHUS CMEILEHUs paBHOBECHS
XUMHAYECKOM peakuud ¢ aHanu3 (akTOpoOB,
BIUAIOIUX  HAa  CMELICHHE  XHMHYECKOTO
paBHOBECHs

1,2

CamocTosiTesibHasi padora

12,3

Tema 1.7.
PacTtBopHI, TEOpUS
AIEKTPOJIUTUYECKON
JUCCOLMAIN U MOHHBIN
oOMeH

Conep:xaHue yueOHOIro MaTepuaJia

PactBopel. Buasl pacTBOpOB IO COIAEPKAHUIO
PacTBOPEHHOTO BEILIECTBA. PactBopuMOCTS.
Ilonstue o mucnepcHbix cucrteMax. VCTUHHBIE U
KOJUIOWJIHBIE pacTBOPBL. MaccoBas 10Jis BelllecTBa
B pactBope. [loHsiTHE O BOJOPOJIHOM MOKa3arese
(pH) pacTBopa. DneKTpoauTHUECKas JUCCOIHAITHS.
CunpHbIC U C1a0bIe AJICKTPOIUTHI, HEIIEKTPOIHUTHIL.
Peakiinu noHHOrOo 0OMeHa

1,2

IpakTnyeckue 3aHATHS

JlaGopatopnas pab6ora Nel «IIpuroroBnenue
pPacTBOpOBY.

[IpuroToBieHrue pacTBOPOB 3aJaHHOW MaCCOBOMU
J0JIEl  pacTBOPEHHOTO BEIIECTBA, IIPOBEICHUE
peakuuii MOHHOTO OOMEHa, OIpeAeseHHE Cpeabl
PacTBOpPOB BEILIECTB C MOMOLIbIO YHHUBEPCAIBHOTO
WHIUKaTopa (Kucias, HEHUTpasibHasl, IIEJI0YHas).
3ajmaHusi Ha COCTaBJIEHWE HWOHHBIX pPEAKIUH.
Pemennie mpakTHKO-OPUEHTUPOBAHHBIX PAaCUETHBIX
3aJaHUil Ha PacTBOPBI, UCIOJIb3yeMble B OBITOBOM
Y IPOM3BOJCTBEHHOM IE€ATEIbHOCTH YeJIOBEKa

1,2

CamocrosiTesbHasi padoTa

123

KonTpoasHnas padora 1

CtpoeHue BelecTBa U XUMHYECKHE peakuuu (1o
pazzgeny 1)

Pa3nesa 2. Heopranuueckasi XumMust

Tema 2.1.
DU3NKO-XUMHYECKIE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIIIECTB

Conep:kanue y4eOHOTr0 MaTepuasa

MerTanmsl. ITonoxenue METAJIOB B
[leproauyueckoil cuCTEMEe XMMHYECKUX AJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
atoMoB MeTauioB. O0mue (uU3MYecKrue CBOMCTBA
METaJJIOB. CmuniaBbl METaJIOB.
DJIEKTPOXUMUYECKUN Pl HAIPSKEHUM METaJIOB.
XUMHUYECKHE CBOMCTBA BAXHEUIIUX METAIJIOB

1,2
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(HaTpuil, Kanwii, KanbIWii, MarHuid, ATIOMUHHM,
IIMHK, XpPOM, >€Je30, MEIb) U UX COCIUHEHUH.
OO6mme CIOCOOBl  TONYYEHHUS  METaUIOB.
[IpumeneHnne MeTauioB B OBITY U TEXHUKE

Hemeramnnl. ITonmoxxenune HEMETaIJIOB B
[leproauyeckoil cUCTEME XMMHYECKUX HJIEMEHTOB
JHA.U. MengeneeBa uU OCOOEHHOCTH CTPOCHHS
atoMoB. ®DHU3HUYECKHE CBOMCTBA HEMETAILIOB.
AJIOTpOnUsl HEMETAIIOB (HA IPUMEPE KUCIOPO/Ia,
cepel, ¢ochopa wu yriepoma). XHUMHUECKHUE
CBOWCTBA U NIPUMEHEHUE BAXKHEUIINX HEMETAIIOB
(rajoreHoB, cepbl, azora, ¢docdopa, yriaepoga u
KpEeMHUsI) W WX  COeOUHEHUH  (OKCHJIOB,
KHCIIOPOJICOICPKAIIMX ~ KHUCIOT,  BOJOPOIHBIX
COEIMHEHUN). IIpumeHeHue BAYKHEUIIINX
HEMETAJJIOB U UX COECIUHEHMI

XUMHUYECKHE  CBOHCTBA  OCHOBHBIX  KJIACCOB
HEOPTraHWYECKHUX BEIIECTB (OKCHIOB, THAPOKCHJIOB,
KHCIIOT, cojell u ap.). I'eHernyeckas cCBS3b
HEOPraHWYECKUX BEUIECTB, MNPUHANICKAMMNX K
pa3IuYHbIM KJIaccaM. 3aKOHOMEPHOCTHU B
W3MEHCHHH CBOICTB MPOCTHIX BCIIIECTB,
BOJIOPOJIHBIX COCIMHEHUM, BBICIIUX OKCHIOB H
TUJIPOKCHJIOB

IIpakTHYecKHe 3aHATHS

[Tpaktrueckas padora Ne6. «PUHKO-XUMHUECCKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB.
CocTaBieHUe ypaBHEHHN XUMHUUYECKUX PEaAKIUN C
Y4aCTHEM MPOCTHIX U CIOXKHBIX HEOPTraHUYECKHUX
BEIIECTB: METAJJIOB W HEMETAJUIOB; OKCHJIOB
METAIIJIOB, HEMETAJNIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPraHUYECKHUX KHCJIIOT, OCHOBAaHMI u
aM(pOTEepHBIX  TUAPOKCUAOB,  HEOPTAaHUYECKUX
COJIEH, XapaKTEepU3yIOLIMX UX CBOWCTBA.

Pacuérel Macchl BemiecTBa WM 00bEMa razoB IO
W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJHOTO M3 YYaCTBYIOIIMX B pPEAKIHH
BEIIECTB, pacy€Thl Macchl (00BhEMa, KOIMYECTBA
BEILIECTBA) MPOJAYKTOB pPEAKLUHU, €CIH OJHO U3
BEILIECTB HMMEET IpuMecu. PelleHne mnpakTUKO-
OPUEHTHUPOBAHHBIX 33JaHUI HA CBOWCTBA, COCTaB,
nojsyueHue W 0Oe30macHOe  HCIOJIb30BaHHE
BaXHEHUININX HEOPTaHMYECKUX BEUIECTB B OBITY H
pohecCHOHANBHOM e TeIbHOCTH YeIOBeKa

1,2

CamocrosiTesbHast padoTa

123

Tema 2.2.
WNnentudukarus

Conep:kanue y4eOHOTr0 MaTepuasa

IpakTuyeckue 3aHATHS

1,2
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HEOPTraHUYECKHUX
BEILIECTB

JlaGopatopnass pabota Ne2 «Mnentuduxarms
HEOPTraHMYECKUX BEIIECTBY.

Pemienne  JKCHepUMEHTaNbHBIX  3a7ad IO
XUMHYECKHM CBOHCTBaM METAJIJIOB M HEMETAJUIOB,
M0 pACIO3HABAHUIO M TOJYYCHHIO COCIUHEHHIA
METAJUIOB W  HEMETAUIOB  (B3aMMOJICHCTBUE
THUAPOKCUAA aIOMUHHUS C PACTBOPAMH KHUCIOT U
mienodet,). MaeHTudukanmus  HEOPraHUYECKUX
BEIIECTB C  HCIOJIb30BAaHUEM UX  (PU3HKO-
XUMHAYECKHX CBOWCTB, XapaKTEPHBIX
KaueCTBEHHBIX peaknuii. KauecTBeHHbBIE peaKInu
Ha cynbdar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha
KaTHOHBI METAJIJIOB M KATHOH aMMOHUS

CamocTosiTesibHasi padoTa

12,3

KonTpoasHnas padora 2

CBoiicTBa HEOpPraHMYECKUX BEIIECTB (IO pa3ziemny
2)

Pa3nea 3. Teopernueckue OCHOBBI OPraHU4YeCKOM XUMHUH

Tema 3.1.
Knaccudukanms,
CTpOCHHE U
HOMECHKJIaTypa
OpFaHI/I‘-IGCKI/IX BCIICCTB

Conep:xaHue yueOHOro MaTepuaJia

[Ipenmer OpraHu4YeCcKou XUMHHU: eé
BO3HHUKHOBEHHUE, pPAa3BUTHUE U  3HAYCHUE B
MTOJIyYEHUH HOBBIX BEILIECTB U MaTepHaioB. Teopus
CTPOEHMSI  OpPraHMYecKMX coeauHeHuit A.M.
byrtneposa, eé OCHOBHBIE MTOJIOKEHUSI.
CtpykrypHbIle (HOPMYIBI OPraHUYECKUX BEIIECTB.
['omonorus, wuszomepus. XuMHYECKas CBA3b B
OpTraHUYECKUX COCIMHEHUSIX: KpaTHBIE CBSI3U, G- U
T-CBSI3H.

[IpencraBnenue o KiraccUPUKAIUN OPTAaHHYECKUX
BEIIECTB. Homenkiarypa OpraHUYECKUX
COEMHEHUN (cHucTeMaTHYecKas) U TPUBHAJIBHBIC
Ha3BaHUs BAXKHEWINUX IPEACTABUTEIEH KJIACCOB
OpPraHUYECKUX BEIECTB

1,2

IIpakTuyeckue 3aHATHS

[Ipaktuueckas pabora Ne7. «Homenkiatypa
OpPTaHUYECKUX BEIIECTBY.

O3nakomsieHHe ¢ oOpaslaMu  OpPraHUYecKuX
BEIIECTB W MarepuajlaMd Ha HUX OCHOBE,
MOJICITUPOBAHNE MOJICKYJI OPIraHUYECKUX BEIECTB,
HAOJIOJICHUE W ONHUCaHHE JAEMOHCTPALMOHHBIX
OTIBITOB TI0 MPEBPALICHUIO OPraHUYECKUX BEIECTB
npu  HarpeBaHuu (TUTaBJICHHE, OOYIJIMBaHUE U
ropenue). CocTtaBieHHe MOJIHBIX U COKpAIIEHHBIX
CTPYKTYpPHBIX (OpMYJI OpraHMYEeCKHX BELIECTB
OTJICTBHBIX KIIACCOB, MCIOJB3Ysl WX HAa3BaHHS IIO
CHCTEMaTUYECKON M TPUBHAIBHON HOMEHKJIAType
(aTHIICH, allCcTUJICH, [JIMIEPUH, dbeHom,
dbopmanbrerua, YKCyCHas KHCJIOTa, TJIUIWH).
Pacuersl mpocreiimeit GopMynsl OpraHHYECKOM
MOJIEKYJIbI, HCXOJI U3 3JIEMEHTHOTO cocTaBa (B %)

CamocrosiTesbHast padoTa

123

Pasznea 4. YriieBoaopoanbl
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Tema 4.1.
YrineBoaopoibl U ux
MIPUPOJHBIE UCTOYHUKHU

Conep:xanue yueOHOro MaTepuasa

[IpenenvHBIC YTIEBOAOPOABI (ANKAHBI): COCTaB U
CTpOEHHUE, TOMOJIOTUYECKUU psaAn. MeTtaH W 3TaH:
COCTaB, CTpOCHHE, (U3MYECKHE M XUMHUYECKHE
CBOHMCTBa (peakIuu 3aMENICHUs] © TOpPEHUs),
MOJIYYEHHE U IPUMEHEHHUE.

HemnpenensHbie YTIE€BOIOPOIBI (amkensr,
aJIKaIUCHBI, aJIKUHBI).

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKHI
psan. DOTWIEH W TPONUJICH: COCTaB, CTPOCHUE,
bu3MYecCKne W XUMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TallOTEHUPOBAHUS, TUIPATAIUH,
OKHCTICHUS ¥ TIOJIMMEpHU3AIMH) TMOJydeHUue |
MPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metwnOyraauen-1,3,
XUMHYECKOE  CTPOCHHE, CBOHCTBa  (peakius
NOJMMEpH3alMK), TpUMEHeHHe (IS CHHTE3a
OPUPOJHOTO M  CHHTETHYECKOTO Kaydyka H
PE3UHBI).

AJNKUHBI: COCTaB M OCOOGHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUWA  pAI. Anernned: COCTaB,
XUMHUYECKOEe CTpOeHUE, PU3NIECKIE U XUMUYECKUE

CBOMCTBa (peakuuu TUAPUPOBAHUSA,
rajJjoreHupOBaHMUS, TUApaTaluU ropeHus),
MOJIyYEHUE u IIPUMEHEHHE (ncTounmK

BBICOKOTEMIIEPATYPHOI0 IUIAMEHM [UISl CBapKU M
PE3KH METAJIIOB)

ApomaTrueckue yriieBoopoabl (apeHsl). benzon u
TOJIyOJ:  COCTaB, CTpoeHHEe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (pEakLUU rajJoreHUpOBaHUS
U HUTPOBaHMS), [OJyYeHUE U TMPUMEHEHHE.
TokcnyHOCTh apeHoB (BiMsiHME OeH3ona Ha
OpraHu3M 4enoBeka). ['eHeTHvecKkasi CBSI3b MEXKIY

YIJIEBOAOPOAAMHU, MIpUHALISKAILUMU K
Pa3IUYHBIM KJIACCaM.
[IpuponHsie UCTOYHUKU YIJIEBOAOPOIOB.

[Ipupoaublii Ta3 W MONMyTHBIE HEMTSHBIC Ta3bl.
Hedpts u e€ mpoucxoxnenue. CrocoOsl
nepepaboTkn  HedTU:  TEPEeroHKa,  KPEKHUHT
(TepMUYECKHiA, KaTaJIUTUYECKUIN), IUPOJIU3.
[TponykThl mepepaboTKu HEDTH, UX TPUMEHEHUE B
MPOMBIIIICHHOCTH

u B OwbiTy. KameHHBI yronmb W NPOAYKTHI €TO0
nepepadoTKu

IpakTnyeckue 3aHATHS

CamocrosiTesbHasi padoTa

Tema 4.2.
DU3NKO-XUMHYECKIE
CBOMCTBaA
YIJIEBOAOPOJOB

Copep:xxaHue y4e0HOIr0 MaTepuaJja

123

IIpakTnyeckue 3aHATHS

JlaboparopHas pabora Ne3 «CBoiicTBa
YTJIEBOAOPOIOBY.
TpuBmanpHas ¥ MEXIyHapoJHas HOMEHKJIATYpa,
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XUMHUYECKHE CBOMICTBA, CIOCOOBI  IMONYYCHHS
yraesonoponos. IlomydeHne sTuieHa U u3ydeHue
ero cBoWcTB. MojenupoBaHue MOJEKY1 H
XMMHYECKUX MpPEBpALICHUI yriieBogopoJoB (Ha
npuMepe 3TaHa, STHJICHA, AaleTHICHa W JIp.) |
raJIOT€HONPOU3BOAHBIX

CamocrosiTesbHasi padoTa

123

Pasznea S. Kucaopomoconepxammye oprannyeckie coeIuHeHust

Tema 5.1.
Cruptel. ®enon

Conepxanue yueOHOro Marepuaja

[penenbHble OMHOATOMHBIC CHUPTHI (METAHON |
9TAHOJ). CTPOCHHUE, (UIUUYCCKUEC U XHUMHUYCCKHUC
CBOMCTBa (peakuuu C AaKTUBHBIMHM MeTajlslaMH,
rajioreHoBOJIOPOJIaMU, TOpPEHUE), MPUMEHEHHUE.
Bonopoansie cBs3u MeXIy MOJEKYJIaMU CIIHUPTOB.
DU3MOIOTNYECKOE JIEVCTBUE METAHOJIA U 3TAHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoOroaToMHbie  COUPTH  (3TWICHIVIMKOJIb |
TJIUIIEPHH): CTPOCHUE, (PU3NIECKUE U XUMUYCCKHUEC
cBOMcTBa  (B3aMMOJICHCTBHE CO  IICIOYHBIMHU
MeETaJUIaMH, KaueCTBEHHAas peakuus Ha
MHOTOAaTOMHBbIE  CHUPTHI).  DuU3noIOrHYECcKOe
JIEUCTBME Ha oOpraHu3M yenoBeka. [IpumeneHue
JIMIEPUHA U STUICHTIIUKOJIS.

®enon. CTpoeHHE MOJIEKYNbI, (U3UYECKUE U
XUMHUYecKHe cBoWcTBa (peHoma. TOKCHYHOCTD
deHoma, ero (GU3MOIOTHYECKOE [IEHCTBHE Ha
opranmu3M denoBeka. [Ipumenenue denomna.

IIpakTnyeckue 3aHATHS

CamocrosiTesbHasi padora

123

Tema 5.2.
AJLnerunel.
KapOoHOBBIE KUCITOTHI.
Crnoxxnble 2(UPBI

Conepxanue yueOHOro Marepuaja

AJpaernnasl u KETOHBI (bopmanbaerum,
aleTabJETUl, alleTOH): CTPOCHUE, PUINIESCKUE U
XUMHYECKHE CBOICTBa (pEakUuu OKHUCIECHUS U
BOCCTAHOBJICHUS, KaueCTBCHHBIC peakuun),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpesiebHbIE KapOOHOBBIE
KHCIIOTBI (MypaBbHHAsi M YKCYCHasi KHUCJIOTHI):
cTpoeHHe, (M3MUECKHEe M XUMHUYECKHE CBOICTBa
(o6mme CBOIICTBa KHUCJIOT, peakius
sTepudUKaMK), TOIYYCHHE U  TPUMEHEHHE.
CreapuHOBass M OJIEMHOBas  KHCIOTBHI  KakK
MPEJCTABUTENI BBICIIUX KApOOHOBBIX KHUCIOT.
Mpina Kak coM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE IEVCTBHUE.

CrnoxHbie 3QUpHl KaK MPOU3BOJIHBIE KapOOHOBBIX
kucnoT. l'umaponu3 cnoxHbIX 3¢upoB. JKupsl
I'maponuz KUPOB. [Ipumenenue JKUPOB.
buosornueckas posb KUPOB.

IIpakTnyeckue 3aHATHS

CamocrosiTesbHasi padoTa

Tema 5.3.

Copep:xxaHue y4e0HOI0 MaTepuaJja

123
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VYrieBoabl

VYrneBoasl: cocTaB, KIAcCU(UKAIMS YIIICBOJOB
(MOHO-, aM- W mojucaxapuubl). [rOoKo3a —
IIPOCTEUIIINN MOHOCAaxXapumI: 0COOEHHOCTH
CTPOCHHUSI MOJIEKYJNbI, (PU3MUYECKHE U XUMHUYECKHE
CBOMCTBA TJIFOKO3BI (B3aumojieicTBHE c
ruapokcuaoM Meau (II), okucienne aMMHadYHBIM
pactBopoMm okcuna cepedbpa (I), BoccraHOBIEeHUE,
OpoXXeHWEe TIJIOKO3bI), HAaXOXXJICHHE B MPHUPOJIE,
NPUMEHEHHE TJIIOKO3bI, OHOJIOTMYEecKas poJib B
KU3ZHEJEATEIbHOCTH opranusma YeJIoBeKa.
®dorocunre3. DpyKTo3a Kak U30MeEp IIIFOKO3bI.
Caxapoza —  mOpeAcTaBUTENb  JUCAaXapHoB,
THPOJIN3 Caxapo3bl, HAaXOXAECHHWE B IPUPOIE U
IIPUMEHEHHE.

[Monmucaxapuapl: Kpaxman ¥ HEJUII0N03a Kak
npupoanbie noiumepbl. CTpoeHue Kpaxmaiaa Hu
EJUTIONIO3BI, (PU3UYECKHE U XUMHUECKUE CBOICTBA
KpaxMaya (THAPOJIHM3, KAauyeCTBEHHAs peakius c
HOJIOM).

IIpakTnyeckue 3aHATHS

CamocrosiTesbHasi padora

123

Tema 5.4,
DU3NKO-XUMHYECKIE
CBOMCTBaA
KHCIJIOPOJIOCOIEPKAIIUX
OpraHN4YeCKHUX
COCIMHEHU I

Copep:xxaHue y4e0HOIr0 MaTepuaJja

IIpakTHYecKkHe 3aHATHA

[Ipaktuueckass pabora Ne§. «Homenkmarypa
KHCIJIOPOJIOCOIEPKAIINX OpraHUYECKHUX
COCTUHEHUI .

TpuBuanbHass W MeXIyHApoAHash HOMEHKJIATYpa,
XUMHYECKHE CBOWCTBA, CIOCOOBI  MOJYYEHUS
cnupToB U (PeHoNIOB, KapOOHOBBIX KHCIOT H
3¢upoB, anpaeruioB U KeroHoB. CocraBieHue
CXeM peakIuii (B TOM YHCIE MO MPEIT0KEHHBIM
HeNoYyKaM  MpEBpalleHHi), XapaKTepU3YIOLIUX
XUMUYECKHE CBOMCTBA KHUCIOPOJIOCOAEpKAIINX
OPraHNYeCKUX COCTUHEHUHN

[Ipaktuuyeckass pabora Ne9. «Xumuueckue ¥
¢u3nveckue CBOWCTBA  KHCIOPOAOCOICPIKAIIUX
OpPraHMYECKUX COCIMHEHHUSY.

[TpoBenenme, HaOroIeHNe u OIHCaHHe
JICMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
Ka4eCTBEHHBIE PEaKIHUU OJHOATOMHBIX CIHPTOB
(oxucnenue 9raHoia okcumom  memu  (I1)),
MHOTOAaTOMHBIX CIIHPTOB (B3aMMO/ICHCTBHEC
rimiepuHa ¢ ruapokcuaom menu (1)), anbaerunos
(OKuCIIeHHe aMMHa4YHBIM ~ PAacTBOPOM  OKCHJA
cepeopa(l) u  rugpokcumom  wmemu (1),
B3aWMOJICHCTBHE Kpaxmalia C HOJO0M), H3ydeHHE
CBOMCTB pacTBOPa YKCYCHON KHMCJIOTBI

CamocTosiTesibHasi padoTa

12,3

Pa3znes 6. A3oTconeprkaiye opraiHuyecKkue coeIuHeHus

Tema 6.1.
AMUHEL

Conepxanue yueOHOro Marepuaja

AMUHBL: METHJIAMUH — MPOCTEUIININA
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AMHUHOKHCIIOTHI.
benkn

MPEACTaBUTENbL AMHHOB: COCTaB, XHMHUYECKOE
cTpoeHne, (PU3nYecKrue W XUMHYECKHE CBOMCTBA,
HaxXO0XJIEHUE B PUPO/IE.

AMHMHOKHUCIIOTH KaK aM(pOTEpHbIE OPraHUYECKUE
coequuenns. Ousnyeckre U XUMHUUECKHNE CBOMCTBA

AMUHOKHCIIOT (Ha npumepe TJIMIAHA).
buonorudeckoe 3HAuUCHUE aAMUHOKHCIIOT.
IMenTuael.

benku kak npupogHeie nosmmepsl. IlepBuuHas,
BTOPUYHAs W TpEeTUYHAs CTPYyKTypa OEIKOB.
XvUMUYEeCKue  CBOMCTBa  OCNKOB:  THIPOJIH3,
JICHaTypalysl, KaYeCTBEHHbIE peaKu Ha OEIKU

IIpakTHYecKkHe 3aHATHA

[IpakTnueckas pabota Nel0. «CBoiicTBa
a30TOoCOACPIKAIUX OPTraHUYCCKUX COGI[HHGHI/Iﬁ)).
®u3nyeckue MW XHUMHUYECKHE CBOWCTBA AMHHOB
(peakuuu ¢ KUCIOTAMH U TOPEHUS) 1 aMHHOKHCIIOT
(ma mpumepe raunuHa). Habmonenue u onucaHnue
ACMOHCTpPAlMOHHBIX ONBITOB: ACHATYpAlHUA GGHKOB
IIPY HarpEeBaHUU, IIBETHBIE PEaKIIMK OEJIKOB

CamocrosiTesibHAs paboTa 1,2,3
Pa3nen 7. BoicokomoJieKyIsipHble COeTUHEHNsI
Tema 7.1. Coaep:xkanue yueOHOro MaTepuajia -
[Tnactmacchl. [IpakTHyecKkue 3aHATHS

Kayuyku. Bonokna  |[Ipaktuueckas pabora Nell. «CuHres, aHanu3 u
KJIacCU(UKALIUS BBICOKOMOJIEKYIISIPHBIX
COETMHEHUI»
OCHOBHBIE TTOHSATUSI XUMHUHU BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BE€HO, CTENEHb  MMOIWMEPH3AIUH,  CPEIHSSA
MoJieKynsipHasi Mmacca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COeTUHEHU I -
MOJIMMEPU3AIHS U MTOJUKOHCHCALIHS. -
O3nakomiyieHHEe ¢ OOpasllaMd TPUPOAHBIX H
UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacCC, Kay4yKOB:
MJIACTMACCHI (MonuATUIIEH, MOJIUIIPOITUIICH,
MOJIMBUHUJIXJIOPUL, TIOJTMCTUPON); HATYPAIbHBIA H
CUHTETUYECKHE Kay4dyKu (6yTamueHOBBIH,
XJIOPDOIIPEHOBBIM ¥ W30IPEHOBBIN);  BOJIOKHA
(maTypaabHBIC (XJT0TIOK, IePCTh, mENK),
MCKYCCTBEHHBIE (alIETaTHOE BOJIOKHO, BHCKO03a),
CHHTETHYECKHUE (KAIPOH U JIABCAH)
CamocTosiTeJibHAsi padoTa 1,2,3

KonTpoasnas padora 3

CrpyKTypa 1 CBOICTBa OPraHUYECKUX BEIIECTB (IO
paszaenam 3-7)

IIpodeccnonabHO OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE TPUKJIATHOTO MOMYJIs1)

Pa3nen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOI IEATEJIbHOCTH YeJ0BEKa

Tema 8.1.
XUMHUYECKHE
TCXHOJIOTUHN

Conepxanue yueOHOro Marepuaja

IIpaBuiia 9KOJIOTHYECKH 11€J1eC000pa3HOTro
MOBEJCHHSI B OBITY U TPYJOBOH NEATEIBHOCTH B
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B MIOBCEHEBHOMN
1 IpoeCCUOHATBHON
JeSATEIbHOCTH YeTIOBEKa

nesax COXpPaHCHUA CBOCTO 310pPOBbA n
OKpYy>Xalollel MNpUPOJHONM Cpeabl, OMacHOCTh

BO3CHUCTBUS Ha KHUBBIE OpTraHU3MBI
OpPraHWYECKHX BEIIECTB OTIECIBHBIX KJIACCOB
(yrieBomoponpsl, CIIUPTHI, (benonsl,

XJIOPOPTraHUYECKNE MPOU3BOJAHBIE, ANBICTUABI U
np.), TOKaszarelb  MPEeAeNIbHO  JOIYCTUMOM
KOHIIEHTPALlUX U €r0 UCIIOIb30BAHME.

Ponp xumum B 00ecreueHUU HSKOJIOTHYECKOH,
SHEPTeTUYECKOW W TMHUIIEBOW 0€30MacHOCTH,
Pa3BUTUU  MEIUIIMHBI, CO3JJaHUU  HOBBIX
MaTepuaioB (B 3aBUCUMOCTH  OT  BHJA
npoecCHOHATbHON ~ NIEATENhHOCTH),  HOBBIX
HMCTOYHUKOB SHEPIUH (anmpTEepHATHUBHbBIE
UCTOYHUKKA dHepruu). [loHaTne o0 Hay4dHBIX
METOAaX TMO3HAaHUsS BEIIECTB M XUMHUYECKHX
peakuuii. [lpencraBnenus o0 OOMIMX HAyYHBIX
MPUHIUIIAX MIPOMBIIUIEHHOTO MOJTy4YEHUs
BAKHEUILINX BEILIECTB (Ha puMepax
MPOU3BOJCTBA aMMHaKa, CEPHOW  KHUCIIOTHI,
MeTaHoJIa).

Xumusi ¥ 340pOBbE  UENOBEKAa:  IpaBuiia
0€30MacHOTO  KCIOJb30BAHUS  JIEKAPCTBEHHBIX
IpernaparoB, OBITOBOW XMMHUU B IOBCEIHEBHOM
KU3HU

IIpakTuyeckue 3aHATHS

[Ipaktuueckas pabora Nel2. «[Ipumenenue
XUMHYECKHX BEIIECTB W TEXHOJOTHUH C y4eToM
Oynyiieit mpoecCHOHATBHON AeSITETEHOCTHY.
Pentenne kelc-3amay IO TeMaM: IIUIIEBLIE
MNPOIYKTHI, OCHOBBI PAlMOHANBLHOTO MUTAHUS,
Ba)XHEHIIINE CTPOUTENbHBIE UM KOHCTPYKIIMOHHBIE
MaTepuabl, CEJIbCKOXO03SHCTBEHHOE
MIPOU3BOJCTBO,  KpPacku, CTEKJIO, KepamHKa,
MaTepuanbl IS SJIEKTPOHUKH, HaHOMATEepUAbI,
TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKHU SHEPruH,
OpraHWYecKHe U  MHUHepajbHble  yaoOpeHws,
JICKapCTBEHHbIE W KOCMETHYECKHE Ipernaparhl,
OBITOBAsI XMMHSI, MAaTEPHAIBI U3 UCKYCCTBCHHBIX H
CUHTETHYECKHUX BOJIOKOH.

3amura: llpencraBieHue pe3yabTaTOB PEHICHHUS
Keiic-3a1a4 B (popMe MHHHU-IOKIAAa (JOMyCcKaeTCs
UCIIOJIb30BaHNE IpaUUecKux U MPe3eHTANOHHBIX
MaTepHaJIOB)

CamocrosiTesbHasi padoTa

1,23

Bcero

72
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JUCIHHUIIVIMHBI YII1.09 XUMUA

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

Jlnst peanu3anuu mMpoTrpaMMbl TUCITUTUIMHBI JTOJDKHBI OBITH MPETYCMOTPEHBI
CJIETyIOIINE CIIEUAIbHBIE TOMEUICHHs: YUeOHbI KaOMHET XUMHUH W/ yuyeOHOU
XUMHUYECKOH JTab0opaTopuu.

OddexkTuBHOCTH  TpemojaBaHus — OOIIe00pa30BaTEILHON  JAMCIMILIAHBI
«XAMHS» 3aBUCUT OT HAIMYUS COOTBETCTBYIOIIETO MAaTE€PUATBHO-TEXHUYIECKOTO
OCHAIIEHUSI. DTO 0OBACHSACTCS 0COOCHHOCTAMHU JAUCIUIIINHBI, B IEPBYIO Ouepeib, €€
DKCIIEPUMEHTAJIbHBIM  XapakTepoOM, [IUPOKUM  CIEKTPOM  TMPUMEHEHHS U
OPAaKTUUECKOM  3HAYMMOCTBIO.  PexomeHayemoe  MaTepuaibHO-TEXHUYECKOE
oOecrieueHne KaOMHETa XUMUUM UM XUMHYECKOM Jabopatopuu  BKIIOYAET:
CHEIHAIM3UPOBAHHYI0 MeOEb U CUCTEMbl XPAHEHUS, TEXHUUECKUE U DJICKTPOHHBIE
cpenctBa  OOydeHHWs,  JIEMOHCTPAIIMOHHBIE  y4eOHO-HArJsAHBIE  MTOCOOWS,
JIEMOHCTPAIIMOHHOE O0OpYyIOBaHUE U TPUOOPHI, J1AOOPATOPHO-TEXHOJIOTHUECKOE
o0opyoBaHue, JA0OPATOPHYI0 XUMHYECKYIO TOCyay, Mojeiau (0ObeMHBbIE U
IJIOCKHUE), HaTypajbHble OOBEKTHl  (KOJJICKIIMH, XUMHUYECKHE  PEaKTHUBBHI),
o0opyaoBaHuE JTA0OPAHTCKOM.

3.2. HundopmannoHHoe odecneyeHne peain3auuu NporpaMmsbl

1.  Jna peanuzanuu MmporpaMMmbl OMOIMOTEUHBIA (OHJ 00pa3oBaTEIbLHOU
OpraHu3alluil JIOJDKEH HMETh IeYaTHbIe W/WIM DJIEKTPOHHbIE 00pa3oBaTebHBIE U
UHQOPMALIMOHHBIE  PECypchl, PEKOMEHJOBAaHHBbIE  JJIsI  HCIIOJIB30BaHHUS B
00pa3oBaTEeIbHOM IpOIEcce, HE CTapIie 5 JeT ¢ MOMEHTA U3JaHM.

2. Pexomenayembie TIeYaTHbIC U3JIaHUS o peanuzanuu
oOuieo0pa3oBaTeIbHOM  JUCHUIUIMHBI  MPEACTaBIEHbl B METOJUYECKUX
pPEKOMEHIAIUAX 110 OpTaHu3aluyd 00y4eHUS.

3.3. HudopmanuonHoe obecrieyeHue 00yueHus
[TepeyeHr y4eOHBIX W3IaHWNA, HWHTEPHET — PECYpCOB, JOMOJHHUTEILHON
JUTEPATYPHI.

OcHOBHBIE HCTOYHHUKH:

1. Xumus. 10 kmace : yue6. st o6meo0pa3oBaT. opraHu3aiuii : 6a30BbIi
ypoBeHb / I'. E. Pymsutuc, ®@. I'. ®enpaman. — 9-¢ u3a., crep. — M. : [Ipocsemienue,
2022. — 224 c. : wn. — Jon.MII.

21



2. Xumus. 11 knace : 6a3oBbiit ypoBeHs : yueOHuk / I'. E. Pyasutuc, @. I
denpaman. — 9-e 3., crep. — Mocksa : [Ipoceemnienue, 2022. — 223, [1] ¢. : wi. —
Jon.MII.

JlonoJIHUTeIbHbIE HCTOYHUKHU

1. XuMus: y49eOHUK JUISl CpeaHero mnpodecCHoHaIbHOro oOpa3oBaHwus /
FO. A. JlebeneB, I'. H. ®aneeB, A.M.T'onybe, B.H.IllanoBan; mox o6miei
penakiueit I'. H. ®ageeBa. — 2-e usn., mepepad. u qon. — Mocksa : M3naTenscTBo
Opaiit, 2024. — 431 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-
9916-7723-3. — Tekct : snexkTpoHHbI // OOpaszoBatenbHas miardopma HOpaitt
[catit]. — URL.: https://urait.ru/bcode/537876

2. Xumus. 3a/lauyHuK : yuebHoe nocooue IS CPEIHETrO
npodeccuoHansHOro oOpas3oBanus / mox obmel pemakiueit 1. H. @aneea. —
MockBa : WMsmarensctBo  FOpaiit, 2024. — 238c.— (IIpodeccronansuoe
obpaszoBanme). — ISBN 978-5-9916-7786-8. — Tekctr : DdICKTpOHHBIA //
Oo0pa3zoBatenbHas miatgopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/561902

3. AndwunorenoBa, M. B. Xumus: y4eOHUK W MPAKTUKyM JJIsI CPEIHETO

po¢heCCUOHAIBHOTO obpazoBaHusl / . B. AaduHOreHoBa, A. B. ba6kos,
B. A. IlonkoB. — 2-¢ w3xa., ucnp. u npon. — Mocksa : W3marensctBo HOpaiir,
2024. — 291 c. — (Ilpoeccuonansuoe odbpazopanue). — ISBN 978-5-534-11719-6.
— Texcr : snextponHbIi // O6pa3oBatenpHas miaatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/562501

22


https://urait.ru/bcode/537876
https://urait.ru/bcode/561902
https://urait.ru/bcode/562501

4, KOHTPOJIb U OILEHKA PE3YJIbBTATOB OCBOEHUSA
JANCIHHUIIJIMHBI YI1.09 XUMUA

KoHTposib ¥ oOlLleHKa pe3yJbTaTOB OCBOCHUSI Y4YE€OHOM JAMCLMILIUHBI
OCYIIECTBIISIETCS MIPEINOIABATENIEM B MPOLIECCE MPOBEACHUS MTPAKTUUECKUX 3aHITUN U
7abopaToOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBINOTHCHUS OO0YYaIOIIUMHUCS

VH/IMBUIYaJIbHBIX 33JJaHHUM, TPOEKTOB, UCCIICIOBAHUN.

Oobmas/npogeccuonanbHast Tun oneHoOYHBIX
111 pod Pasznen/Tema ! .
KOMMEeTEeH U MeponpusiTHii
OK O01. Beibupare cmoco6sr | Tema 1.1-1.7
perieHus 3amay | Tema 2.1, 2.2
npo¢eCcCuOHATBHON Tewma 3.1
NEeSATEIbHOCTH TpUMEeHuTeNbHO K | Tema 4.1
Pa3IUYHBIM KOHTEKCTaM Tema 5.1-5.4
TectupoBanue
Tema 6.1 N
YcrHbIi onpoc
Tema 7.1 N
Pemenue pacu€THpix 3amau
Tewma 8.1 Hab
abIoIeHuE 3a X0A0M
OK 02. Wcnonbsosars | Tema 1.2, 1.4, 1.6, 1.7 A A
BBITIOJTHEHUS MPAKTHKO-
COBpPEMEHHBIE CpeACTBa NouckKa, | Tema 2.1, 2.2 .
OpPUEHTUPOBAHHBIX 3aJaHUI
aHanu3a u uHrepnperanuu | Tema 4.1, 4.2
IIpencrasnenue pe3yabTaToB
uHpopManuy, u | Tema 5.2-5.4
MPAKTUYECKUX U J1TAOOPaTOPHBIX
nHpopManoHHbie  TexHojoruu | Tema 6.1
pabot [IpoBenenue
s BBITIOJIHEHUS 3agau | Tema 7.1
. XUMHUYECKOT0 SKCIIEPUMEHTA
npodecCuOHATBHON Tewma 8.1
Brimonnenue
ACATCIEHOCTH KOHTPOJIbHBIX
OK 04. Tema 1.7 P
i Tema 2.1,2.2 pador no
OddekTHBHO B3aUMOICHCTBOBATH o 4-1, 4-2 pasjenam MCLUILITAHEL
u paboTraTh B KOJUIGKTHBE H A, 4. OueHka CAMOCTOSTENBHO
KOMAaHJIe Tema 5.2-5.4 o
BBITIOJTHEHHBIX 33JaHUI
Tema 6.1 o
3amuTa pemeHust Keic-3amad (c
Tema 7.1 eToOM Oyayuieit
Tema 8.1 r;mbeccnomnbﬂoﬁ e
OK 07. CopneiictBoBath | Tema 1.7
N NESTETLHOCTH)
COXPAHEHUIO okpyxkatomeit | Tema 5.1 o
Brimonnenne 3aJJaHuU
Cpensl, pecypcocOepexenuto, | Tema 8.1 .
MIPOMEXYTOUHO aTTecTaruu
MPUMEHSTH 3HaHUSI 00 U3MEHEHUU
KIIUMaTa, MIPUHIIATIBI
OCpEKITUBOTO MPOU3BOJICTBA,
3¢(deKTHBHO  JEHCTBOBaTh B
Ype3BhIYAITHBIX CUTYAIUSIX
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