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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
nporpammbel B cootBeTrcTBUU ¢ PI'OC CIIO mo cnenuansHoctu 10.02.05
Obecneuenrie HHPOPMAITMOHHON 0€30MMACHOCTH ABTOMATU3UPOBAHHBIX CUCTEM.

1.2. Mecto nuctumunsl B ctpyktype TITTCC3:
OIl. O6uieo6pazoBarebHas MOATOTOBKA

VII. YueOHble ipeamMeTh

VII1.09 Xumus

1.3. llenu m 3amauu OUCHUIUIMHBI — TpeOOBaHHUS K pe3yjbTaTaM OCBOEHUS
JUCLUTIIIUHBL.

[enbto sBAsETCST (OPMUPOBAHUE Y CTYJIEHTOB MPEJCTABICHUS O XUMUYECKOU
COCTABJISIIOLIEN ECTECTBEHHO - HAYYHOM KapTUHBI MHpPAa KaK OCHOBBI IPUHATHS
peuIeHUI B OJKHU3HEHHBIX M IIPOM3BOACTBEHHBIX CHUTYalMsX, OTBETCTBEHHOIO
MIOBEACHUS B IPUPOJHOU CpEIE.

3agaum IMCUMILVIMHBI:

1. chopMUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPY:KalOLIEW Cpele, LUEIOCTHOM HAaydYHOM KapTWHBI MUpAa,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  yYMEHHSI  COCTaBJIATH  (OPMYJIbI  HEOPTraHUYECKHX U
OpPraHMYECKHUX BEUIECTB, YPaBHEHUS XUMHUYECKHX pEakUui, OOBSCHATh UX CMBICIH,
VUHTEPIPETUPOBATD PE3YJIbTaThl XUMHUUECKUX IKCIIEPUMEHTOB,

3. chopMUpOBAaTh HAaBBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYECKHX
AKCIEPUMEHTAJIbHBIX  HCCIEIOBaHUM C COONIOJIEeHMEM TpaBWJ  0€30MacHOro
oOpallieHus1 ¢ BEIIECTBAMHU U JIaOOPAaTOPHBIM 000PYAOBAHUEM;

4. Pa3BUTh YMEHHUsS MCIOJb30BaTh MH(POPMALIMIO XUMUYECKOTO XapakTepa
U3 Pa3INYHBIX UCTOYHUKOB;

S. chopMUpOBaTh  YMEHHMS  MPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESATEIbBHOCTY W XUMHUYECKUX MPUPOAHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
IIPOLIECCOB;

6. chopMUpOBaTh TMOHUMAHUE 3HAYUMOCTH JOCTHKCHHM XHUMUYECKOU
HAYKH U TEXHOJIOTHH JJIsl pa3BUTHS COIIMAILHOM U MTPOU3BOJICTBEHHOU cdep.

1.4. KonmuecTBO 4aCOB Ha OCBOCHUE JUCIIUILIINHBIL:
MakcuMalibHOM yueOHOM Harpy3Kku oOydaromierocst /2 gaca, B TOM 4HUCJIE:



— oOs3aTenpHas ayauTopHas ydeOHas Harpy3ka (Bcero) 72 4acoB, M3 HHX

npakThudeckas padora — 38 4yacos.

1.5. Ilnanupyemsblie

pe3yJIbTaThI

OCBOCHMUA

o01eo6pazoBaTebHON

nuctuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Koan IlnannpyemMble pe3yabTaThl OCBOCHUS] JUCIUILIMHBI
HAHMMEHOBaHHUe
¢popmupyembIx Oo0mmue JucnunianHapHble
KOMIIeTEeHIUI
OK 0l. BeoiOupats | JIuuHOCTHBIE Pe3yJabTAThl AOLKHBI | JlMCHMNIMHAPHBIE pe3yabTarhl
CHoco0bI peuieHus | 0TpakaTh B YACTH: AOJI)KHBI OTPAXKaTh:
3a/1a4 TPYIAOBOr0 BOCIIUTAHUSA: I1Po6 01. c(hOpMUPOBAHHOCTH
npodeCcCHOHATBHON - TOTOBHOCTH K TPY[y, OCO3HAHHE | IPEACTABIICHHA: 0 XUMHUYECKOU
AEATEIBbHOCTH LIEHHOCTH MacTepCTBa, TPY10JI00ue; COCTABJISIIOLIEH  €CTECTBEHHOHAYYHOU
IIPUMEHUTEIBHO K|— FOTOBHOCTD K AKTHBHOM | KAPTUHBI MHUpa, pOJIM XUMUU B
pas3InIHbIM NEATENIbHOCTH  TEXHOJOTHMYecKoi | | IO3HAHWHM  SIBICHHW  MPUPOJIbBI, B
KOHTEKCTaM COHH&HBHOﬁ HAaIIpaBJIEHHOCTH, q)OpMI/IpOBaHI/II/I MBIIIJICHUSA U KYJIBTYPBL
CIIOCOOHOCTH WHUIINUPOBATH, | TMIHOCTH, ce (yHKIMOHANBHON
IUIaHUPOBATH Hu CaMOCTOSTEIIbHO | TPAMOTHOCTH, HE00XOJMMOM AIIA
BBIIIOJIHATE TAKYIO A€ATEIBHOCTE; pemcHusA  MPAaKTHYCCKMX  3aJad U
HKOJIOTHYECKH 000CHOBaHHOTO

- MHTEpEC K pPa3IUuHBIM cepam
npodecCHOHATBLHOMN 1eATEEHOCTH.

MeTanpeamMeTHble pe3yJabTaThl
JOOJIKHBI OTPAXKATh:

OBJaaneHue YHHMBepCaJIbHbIMH
y4yeOHBbIMHU MO3HABATEJIbHBIMH
NeHCTBUSAMU:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

- CaMOCTOSITEIIEHO
dbopMyIUpOBaTh W AKTyaJIU3UPOBATh
npobiemy, paccmaTpuBaTth ee
BCECTOPOHHE;

— YCTaHABIUBATh CYIIECTBEHHBIN
MPU3HAK WJIn OCHOBAHHUS TUISt
CpaBHEHUS, Kiaccuukanum u
000011IeHHS;

- OTIPEIEIATH LIETH NeATEIbHOCTH,
3a/laBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKCHMUS,

- BBISIBIIATh  3aKOHOMEPHOCTH |
MPOTHBOPEYUSI B  PacCMaTPUBAEMBIX
SIBJICHHUAX,

- BHOCHTb KOPPEKTHBBI B
JIeITEIbHOCTD, OlICHUBATh
COOTBECTCTBHUC pe3yanaT0B OeiIAaM,
OLICHUBATh PUCKH MOCJIECTBUI
HCATCIIBHOCTHU.

0) 0a3oBbBIE HCCIea0BaTeILCKHUE

OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHO CpeJe;

I1Po6 02. BJIAJIEHUE CHUCTEMOM
XUMHYECKUX 3HaHUH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIATAIOIIHE

MOHATUSA (XUMUYECKHIA DJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJICKTPOHHBIC OpOMTANIM aTOMOB, HOH,
MOJIeKYIa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATETHHOCTD, CTEIICHb
OKHCJICHUS, XUMHYECKasi CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00BeM,
VIIEPOAHBIN CKeNeT, (PYHKIIMOHAThHAs
TpyIIa, pagukail, U30MEpHs, U30MEPHI,
TOMOJIOTHYECKUNA  psll,  TOMOJIOTH,
YTJIEBOJIOPOIBI, KHUCJIOPO/I- u
a30Tco/epKallIne COC/IMHCHMUS,
OMOJIOTUYECKH aKTHUBHBIC  BEIIECTBA
(yrmeBompl, KHpHI, O€IKH), MOHOMED,
MOJTMED, CTPYKTYpHOE 3BCHO,
BBICOKOMOJICKYJISIPHEIE COCIMHCHMUS,
KPUCTAJUTMYECKAasT  peIlIeTKa,  THUIIbI
XUMHYECKUX PeaKkuil (OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIC, 9K30-U
SHAOTEPMHUYECKUEC, PEAKIIMH HOHHOTO
oOMeHa),  pacTBOp,  DJEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  DIIEKTPOIUTHIECKAS
JIACCOIIHAITHS, OKHCITUTEITb,
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nerlcTBUA:

- BJaJeTh HAaBbIKAMH  y4eOHO-
UCCIIENOBATEICKOM M IPOEKTHOU
JESTCIIBHOCTH, HAaBBIKAMU pa3peICHUs
npobiuewm;

- BBISBIIATH IIPUYUHHO-
CJIEICTBEHHbBIE CBA3U U
aKTyaJlMu3upoBaTh 3ajady, BBIIBUTATb
TUIIOTE3Y €€ pEIICHHs, HaXOIUTh
apryMeHThI Ul J10Ka3aTelbCTBA CBOUX
YTBEPXKACHUM, 3aJaBaTh IapaMeTpbl U
KPUTEPUU PELIECHUS;

- aHAJIN3MPOBATh IIOJyYEHHBIC B
XOJle pelUIeHHs 3aJa4d pPe3yJbTaTsbl,
KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTB, IIPOrHO3UPOBATh
MU3MEHEHUE B HOBBIX YCIIOBHUSX;

- YMETb IIEPEHOCUTh 3HAaHUSA B
IIO3HABATEJIIBHYI0O U NPAKTUYECKYIO
00J1aCTH KU3HEAEATEIbHOCTH.

BOCCTaHOBUTEb, CKOPOCTh
XUMHYECKOH  peaKkIuu, XHUMHUYECKOEe
paBHOBECHE), TCOPUH U 3aKOHBI (TEOpHs
XUMHUYCCKOTO CTPOCHUSA OPraHUYCCKHUX
BemectB  A.M. byrtnepoBa, Teopus
BHGKTpOHHTHHGCKOﬁ Jucconuanuu,
MEePUOINYECKUIA 3aKOH J.N.
Menneneena, 3aKOH COXpaHCHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUU A3BIK XUMHU,
(bakTonornueckue CBEICHUS 0
CBOfICTBaX, COCTaBC, MMOJIy4CHHUU U
6e3o0macHoM MCIOJIb30BaHUU
Ba)KHEUIITNX HCOPTaHUYCCKUX )41
OpraHMYECKHUX BELIECTB B OBITY U
MPAKTUIECKON JACSITETFHOCTH YeTIOBEKA,;
IIP6 03. chopMUpOBAaHHOCTH yMEHUH
BBIABJIATH XapaKTCPHBIC TIPHU3HAKW U
B3anMOCBA3b HU3YUCHHBIX HOHHTHﬁ,
MIPUMEHSTh COOTBETCTBYIOIINE MOHSITUS
IIPU ONUCAaHUU CTPOCHUS U CBOWCTB
HEOPraHMYECKUX W  OpPTaHUYEeCKUX
BCIIIECTB U UX HpeBpaHleHHﬁ; BBIABJIISAATH
B3aMMOCBSI3b XUMHYECKHX 3HAHUHA C

IIOHATUAMHA )41 npeaACTaBJICHUAMUA
IPyTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IIP6 04. chopMuUpOBAaHHOCTH yMEHUH
HUCITIOJb30BATh HanMCHOBaHUS
XUMHAYECKHX COCAMHEHUI
MEXITYHAPOIHOTO COI03a

TEOPETUYECKON U MPUKIIATHOW XUMUU U
TPUBHUAJIBHBIC HAa3BaHUSA BaXHEUIIINX
BelIecTB (3TUJIEH, alleTHIIEH, IULIEPHH,

benon,  ¢opmampaerun,  yKCycHas
KHCJIOTA, TJWLWH, YrapHbelidi  Tas,
VIJIEKUCTBIA Ta3, aMMHUaK, TalleHas

U3BECTb, HETAIlleHasl U3BECTh, MMUTHEBAS
cofla U JIPYTHX), COCTaBJIATH (OPMYIIbI
HEOPraHWUYECKUX W  OpPTaHUYEeCKUX
BCIICCTB, YpaBHCHUA XUMHUYCCKUX
peakuuif, OOBACHATH MX  CMBICI,
MOITBEPKIATh XapaKTepHbIC
XUMHYECKHE CBOICTBa BELIECTB
COOTBCTCTBYIOIIIUMHU SKCICPUMCHTAMU
U 3alUCAMU ypaBHEHUN XHUMHUYECKUX
peaKuuii;

IIP6 05. chopMupoBaHHOCTH yMEHUH

YCTaHaBJIMBATb MPUHAAJIC)KHOCTD
HN3YUYCHHBIX HEOPTaHUYCCKUX n
OpraHu4CCKUx BCIICCTB K

ONpesieIeHHbIM KJlaccaM M TpyImam
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COCAMHEHMH,  XapaKTEepU30BaTh  HX
COCTaB U  BaXXHEHIINE  CBOMCTBA;
ONpPEACNSITh BUJbl XUMHUYECKUX CBS3EH
(KoBaJICHTHAs, MOHHAsI, METAJJTNYECKasl,
BOJIOPOAHAs), THIBI KPUCTALTHYCCKUX
PEIIETOK BEIIeCTB; KiIacCU(DHUIIMPOBATH
XUMHYECKUE PEAKIIUH;

IIP6 07. chopMupoBaHHOCTH YMEHHUU
MPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopMyliaM B ypaBHEHUSM XUMHUYECKUX

peakuuii C HUCIOJIL30BAaHUEM
buznuecKux BEJINYUH,
XapaKTEePHUIYIOITUX BEIIECTBA c
KOJIMYECTBEHHOM  CTOPOHBI:  MAaCCHI,

o0beMa (HOpMabHBIE YCIIOBHUS) Ta30B,
KOJINYCCTBa BCIICCTBA, HCIIOJIbB30BATh
CHCTEMHBIC XHMHUYECCKHE 3HAHUS IS
IIPUHATHS PELIEHUNH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM.

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE
CpeZCTBa IIOUCKA,
aHaym3a u
UHTEPIpETAINN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIC
TEXHOJIOTUH IS
BBITTOJTHEHUS 3144
npohecCHOHATBLHOM
JeSITeTbHOCTH

JIMYHOCTHBIE pe3yjabTaTbl JO0J/I’KHBI
OTpa’XKaThb B YaCTH:
IHEHHOCTH HAYYHOI'O ITO3HAHUA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PCHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY  YPOBHIO  pa3BUTHS

HayKd ¢ OOIIECTBEHHOM MpPaKTHKH,
OCHOBAaHHOTO Ha JHUalOre KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MHUPE;

- COBEPLICHCTBOBAHHUE SI3bIKOBOU
U YATATENbCKOW  KYIBTYphl  Kak
CpPEeICTBA  B3aUMOJICHCTBUA  MEXIY
JIOJIbMU U TTO3HAHUS MUPA.
MeTanpeameTrHbie
JTOJKHBI OTPAXKATH:
OBnagenne YHHUBepCAJbHBIMU
yueOHBbIMHU NMO3HABATEJILHBIMH
NeHCTBUSAMU:

B) padoTta ¢ nHopManmeii:

- BJIa/IETh HABBIKAMU TOJIYUYCHHS
uH(pOpMallMd W3 HCTOYHHUKOB Pa3HbBIX
TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh
MOKMCK, aHalIM3, CHUCTEMAaTH3AIUI0 W
WHTEPIIPETAIHIO uHpopManun
Pa3IUYHbIX BUJIOB u bopm
MPEICTaBICHHUS,

- CO3/1aBaTh TEKCThI B PA3JIUYHBIX
dopmarax C y4eTOM Ha3HAYCHHS
uH(pOpMallUd W TEJIEBOH ayIUTOPHH,
BBEIOMpast ONTUMATHHYIO bopmy

pe3yJbTaThl

JAucuunianHapHbie (mpeaMeTHBbIE)
pe3yJabTaThl M 10JKHBI OTPAKATH:

IIP6 06. BJIaJ€HUE OCHOBHBLIMU
MeToAaMu HaquOFO IIO3HAHUA
BEIIECTB M  XHUMHMYECKHX  SBJICHMI
(mabnronenue, U3MEpPEHHE,

IKCIIEPUMEHT, MOJICITHPOBAHUE);

IIP6 07. chopMupoBaHHOCTH YMEHHUU
HPOBOJUTH PACUETHI 10 XUMHUYECKHM
dopMynamM M ypaBHEHHUSM XUMHUYECKHX

peakuuii C HUCIOJIL30BAaHUEM
buznuecKux BEJIMYUH,
XapaKTEePUIYIOITUX BEIIECTBA c
KOJIMYECTBEHHOM  CTOPOHBI:  MAacCCHI,

o0beMa (HOpMabHBIC YCIIOBHUS) Ta30B,
KOJMYECTBa BEIIECTBA; MHCIIOIb30BATh
CUCTEMHBIE XHUMHYECKHE 3HAHUS IS
NPUHATHS PpEHIeHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C
BELIECTBAMU U UX PUMEHEHHEM;

IIP6 08. chopMupoBaHHOCTH YMEHHUU
IJIAaHUPOBATh U BBITOJIHSATD
XUMHYECKHN 3KCIIEPUMEHT
(mpeBpallleHusT OPraHUYeCKUX BEIIECTB
[IpY HATPEBAHUU, OJyYECHUE ITUICHA U
U3Y4YEHHE €ro CBOICTB, KaueCTBEHHBIE

peakuuyu Ha a’upAeruibl, Kpaxmal,
YKCYCHYIO  KHCIIOTY;  JeHarypauus
OCIKOB TpU HAarpeBaHWM, LIBETHBIC

peaknuu OCJIKOB; MPOBOJUTH PEAKITUU
MOHHOTO OOMEHa, OMpEeleNsiTh CpPexy
BOJHBIX  PAacTBOPOB, Ka4eCTBEHHBIE
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IIPEICTABIICHNS U BU3YyaIU3alllH;

- OLICHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTb uHpopMaluy, ee
COOTBETCTBUE IIPABOBBIM M MOPAJIBHO-
TUYECKUM HOpMaM;

- BJIAJICTh HaBBIKAMH
pacro3HaBaHUs " 3aIIUTHI
uHopManuy, MH(POPMALMOHHOM

0€30I1aCHOCTH JINYHOCTH.

peaknuu Ha cynbdar-, kKapOoHaT- U
XJIOPUJI-AaHHOHBI, HA KaTHOH aMMOHUS,
pelaTh SKCIepUMEHTANIbHBIE 33/1a4U 1O
temam "Metamel" u "Hemeramnel") B
COOTBETCTBUM C MpaBWJIaMU TEXHUKU

O6e3omacHOCTM Tpu  OoOpalieHuu ¢
BEIIIECTBAMHU u 71a60paTOPHBIM
o0opynoBaHUEM; MPEJICTaBIISITH
PE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe  3amucu

YPaBHEHUU COOTBETCTBYIOLIUX PEAKIIUI
1 (HopMyIHpPOBATh BBHIBOJIBI Ha OCHOBE
3TUX Pe3yJbTaTOB;

IIP6 09. chopMHUPOBAHHOCTH YMEHHUS
aHaAJIM3UPOBATh XUMHUYECKYIO
nH(pOPMALIHIO, TTOTYYaeMyI0 M3 Pa3HbIX

HMCTOYHUKOB (cpencts MacCcoBOM
uHpopmanuu, cetb MHTepHeT u
JPYTHE).

OK 04. OpdextuBHo | JIMUHOCTHBIE Pe3yJabTATHI AOLKHBI | JlMCHMNIMHAPHBIE (mpeamMeTHbIe)

B3alMOJICICTBOBATEL U
paboraTh B
KOJUIEKTUBE U
KOMAaHJIe

OTPaKATh B YACTH:
rPa’kIaAHCKOTr0 BOCTIMTAHUS:

- TOTOBHOCTh BECTH COBMECTHYIO
eATEIIbHOCTD B WHTEpecax
TPaKTaHCKOTO OOIIECTBA;

— YMEHHME B3aMMOJAECHCTBOBATh C
COLMaIbLHBIMU WHCTUTYTaMU B
COOTBETCTBUM C HUX (QYHKIUAMU W

Ha3HA4YEHUEM.

MertanpeameTHble pe3yabTaThl
JAOJZKHBI OTPakKaTh:

OBnagenne YHUBepCAJbHBIMH

KOMMYHHMKATHBHBIMH JAeCTBUSIMH:
0) coBMecTHas 1eSITeJIbHOCTD.

- IOHMMaTb U HCHOJb30BATh
MpEUMYyIIECTBA KOMaHTHOM u
UH/IMBUIYaJIbHOU paboOTHI;

- IPUHUMATh 1€d  COBMECTHOMN
NESITeIbHOCTH,  OPraHU30BbIBaTH U
KOOpAMHUPOBaTh JCHCTBHS 1O €€
JOCTH>KEHUIO: COCTaBJISATh IUIaH
JNEUCTBUM, pacupeneiaTb pojid ¢
y4eToM MHEHUH YYaCTHUKOB
0o0CyX/aTh pe3ynbTaThl COBMECTHOU
paboTHI.

OBnagenne YHHUBeEpCAJbHBIMHU
peryJsiTHBHBIMH 1eiCTBUSIMH:

r) NIpUHSATHE ce0sl U APYTUX JIIOJei:

- IPUHUMATD MOTUBBI u
apryMeHTHI APYIHX JIOAEH IPU aHaJIN3e
pE3yJIbTAaTOB AEATEIbHOCTH;

pe3yabTaThl M 10JIKHBI OTPAKATH:

IIP6 08. chopMupoBaHHOCTH YMEHHUUH
IJIJAHUPOBATh u BBIIIOJIHATH
XUMHYECKHUI 3KCIIEPUMEHT
(mpeBpallleHusT OPraHUYEeCKUX BEIIECTB
IIPY HAarpeBaHUU, NIOJyUYEHUE ITUIEHA U
W3y4YEHUE €ro CBOWCTB, KAaYECTBEHHBIE

peakuuyu Ha a’upAeruibl, Kpaxmal,
YKCYCHYIO  KHCIIOTY;  JeHaTypauus
OEIKOB TIpU HAarpeBaHWM, LIBETHBIC

peakiuu OeNIKOB; MPOBOJIUTH PEAKIUU
MOHHOTO OOMEHa, OIpPENeNsATh CpPedy
BOJHBIX  pPacTBOPOB, KaueCTBEHHbBIE
peaknuu Ha cyinbdar-, KapOOHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS;
peliaTh SKCIepUMEHTANIBHBIE 33/1a4U 1O
temam "Metamel" u "Hemeramnel") B
COOTBETCTBUM C MpaBWJIaMU TEXHUKU

O6e3omacHOCTM Tpu  OOpalleHuH ¢
BEIIIECTBAMHU u 71a60paTOPHBIM
o0opynoBaHUEM; MPEJICTABIISIT
PE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (QopMe  3amucu

YPaBHEHUU COOTBETCTBYIOLIUX PEAKIIUI
1 (HopMyIHpPOBaTh BBHIBOJBI Ha OCHOBE
3TUX Pe3yIbTaTOB.




- MPU3HABATh CBOE MPABO U IPABO
JIPYTUX JIFOICH Ha OIITMOKY;

- pa3BUBAThH CIOCOOHOCTh
IIOHUMATh MI/Ip C Mo3unuun ,Z[perFO
YyeJ0BeKa.

OK
ConelicTBOBaThL
COXPaHECHHIO
OKpYKaloIllel Cpepl,
pecypcocOepeReHuIo,
MPUMEHSATH 3HaHUS 00
W3MEHECHUU KIUMaTa,
MPUHIIMIIBI
OepexKIIUBOTO
IIPOU3BO/ICTBA,

3 PEeKTUBHO
JIENUCTBOBATE B
YpE3BbIYAHBIX
CUTYaIUsAX

07.

JInYHOCTHBIE pe3yabTaThbl JIOJAKHBI
0TpaXaTh B YaCTH:

IKOJIOTHYECKOr0 BOCIMTAHUS:

- c(hOpMHUPOBAHHOCTH
9KOJIOTHYECKON KYJIbTYphl, IIOHUMaHUE
BIIMAAHUA COLUAJIbHO-3KOHOMMWYCCKUX
IIPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U
COIIMAIbHOU Cpenbl, OCO3HaHUE
[J1006aTbHOTO XapaKTepa SKOJIOTHUECKUX
npobiuem;

- IJIAaHUPOBAHHE U
OCYILIECTBJICHUE NeUCTBUHI B
OKpYKalollle cpefie Ha OCHOBE 3HAHUSA
nesneu YCTONYUBOTO pa3BUTHS
YeJI0BEUYECTRA;

— AKTUBHOE HEMPUSITUE NIEUCTBU,
MIPUHOCSIIMX BPEJ OKPYKAOLIEN CPEE;

- yMEHHE MPOTHO3UPOBATh
HeOJIaronpusITHbIE 9KOJIOTHYECKHE
MOCTICICTBHS peIPUHIMACMBIX
JIEUCTBUI, MPEIOTBPAILATH UX.
MeTtanpeaMeTHblie pe3yJbTaThl
AOJKHBI OTPAXKATH:

OBnagenne YHHUBEpPCAJIbHBIMU
Y4eOHbIMHU NMO3HABATEJILHBIMHU
JAefiCTBUSIMHU:

B) padora ¢ ungopmanmeii:

— HCIOJIb30BaTh CpeacTBa
UH(POPMALIMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMH B
perieHnn KOTHUTHBHBIX,
KOMMYHHKaTHUBHBIX u
OpTraHU3aIMOHHBIX 3amaq C
COOTIOIEHUEM TpeOoBaHMt
OPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pecypcocOepekeHusl,

MMpaBOBbIX W OJTHYCCKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MaCHOCTH.

JucuMIInHaApHbIe (mpeameTHbIe)
Pe3yJbTaThl U J0JKHBI OTPAXKATH:
I1Po 01. chOpMUPOBAHHOCTH
MPEICTaBICHUM: 0 XUMHUYECKOH
COCTABJISIIOLIEH  €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, pOJM XHMHH B
MO3HAHWM  SIBICHUW  NPUPOIBI, B
(hOpMUPOBAHUY MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, ee (byHKIMOHATBHOM
IPaMOTHOCTH,  HEOOXOAMMON  Juid
pelieHusT NpakTUYeCKUX  3a7ad4 |
HKOJIOTHYECKH 000CHOBaHHOTO
OTHOLIEHHUS K CBOEMY 30pPOBBIO H
MPUPOIHO Cpee;

IIP6 10. chopMUPOBAHHOCTH YMEHUUN
coOnoAaTh MpaBWiia  SKOJIOTHYECKU
11€J1ec000pa3HOro MOBEIEHUS B OBITY U
TPYIOBOH  JEATEIBHOCTH B  LEJAX
COXPAaHEHHsS  CBOETO  370pPOBbs U
OKpYXXalolllel  MPUPOJHOW  CPEIbl;
YUUTBIBaTh ONACHOCTh BO3JCHCTBHUS Ha
KUBBIE  OpPraHU3Mbl  OMpENEICHHBIX
BELIECTB, MOHMMAsl CMBIC] IOKa3aTells
NpeaeabHON JTOTyCTUMOM
KOHLIEHTpALUH.




2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
YII. 09 XUMMUA

2.1. OObeM IUCHUIUIMHBI U BUIBI Y4eOHOUM pabOThI

Bup yueoHoii paboThl O0bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 72
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 72

B TOM YHCIIE:
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
MPAKTUYECKUE 3aHITHSI (eCiU NPeO0yCMOmMpPeHo) 38
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora o0ydaromierocs (BCero) -
[IpomexyTounas arrectarus B popme 3auer ¢
OLICHKOH

2.2. TemaTu4ecKuil MJIaH U COJEPKaHUE JUCITUILIUHBI

Conepxanue yueOHOro MarepuaJa,
JabopaTopHble padoThI U PAKTHYECKHE
3aHAITHS, CAMOCTONITEIbHAs padoTa O0bém yacoB
o0y4yarouuxcs, Kypcopasi pabora (IpoeKT)
(eciu npedycmompero)

HanmenoBanue
pa3esioB U TeM

YpoBeHb
OCBOEHMA

1 2 3 4

Pasnen 1. TeopeTnyeckue 0CHOBbI XUMHH

Tema 1.1. Conep:kanue y4eOHOro MaTepuasa
OcHoBHBIE XuMmuyeckuii aneMeHT. AtoMm. Sapo aroma,
XMMHUYECKHE MOHATUS U |M30TOIIbI. DneKTpoHHas 000J104Ka.
3aKOHBI, CTPOCHHE | DHEpreTUYecKUe YpOBHHU, INOLYpOBHH. ATOMHbBIE
aTOMOB XMMHUYECKHX |opOuTamu, s-, P-, O- saementsl. OcCOOCHHOCTH 2 1,2
3JIEMEHTOB pacripesielieHusi JIEKTPOHOB IO  OpOuTansiM B
aToMax 2JIEMEHTOB IEPBBIX YETBIPEX NEPUOJIOB.
OnexkTpoHHass KoH(urypauus atoMoB. OCHOBHBIC
XMMHYECKHE 3aKOHBI

IIpakTHYecKkHe 3aHATHA

IIpakTrueckas pabora Nel. «OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHHU M PacyeThl I10
YpaBHEHUSAM XUMUUYECKHUX PEaKLIUL».
OTHOCUTENBHBIE ATOMHAsI U MOJIEKYJISIPHASI MACCBI.
Monspras  macca.  KosmuectBo — BelecTsa. 2 12
MaccoBasi Joyisi  BellecTBa. 3aKOH ABOrajipo. '
Monsipablii  00beM  razoB.  OTHOCHTETbHAs
IUIOTHOCTh ra3oB. PacdyeTsl MO  ypaBHEHHUSIM
XUMUYECKUX  peakluii ¢  HCHOJIb30BAaHUEM
MaccoBOHM JTOJM BemiecTBa, oO0beMa (HOpMaabHBIE
yCJIOBUS1) Fa30B, KOJIMYECTBA BEIIECTBA

Tema 1.2. Conep:kanue y4eOHOro MmaTepuasa - -

[Teproanyeckuii 3akoH | [IpakTHYecKkue 3aHATHS
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u [lepronnueckas
CHUCTeMa XMMHUYECKUX
anemenToB /l. 1.
MeHpaeneeBa, UX CBA3b
C COBPEMEHHOM
TEOPUEHN CTPOECHUS
aTOMOB

[TpakTrueckas pabora Ne2. «3yuenne
NEePUOIUYECKHUX 3aKOHOMEpPHOCTEN u ux
B3aUMOCBSI3H CO CTPOCHHEM ATOMOB).
[lepuoanueckas cucreMa XUMHUUYECKHX 3JIEMEHTOB
.. Menneneea. CB3b MEPHOIUYECKOTO 3aKOHA
nu  llepmogmyeckoil  CHCTEMBI  XMMHUYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOICTB
XUMHYECKHX  DJIEMEHTOB, OOpa3yeMbIX  UMHU
MPOCTBIX M CIIOKHBIX BEHIECTB MO Tpynmam U
nepuogaM llepuogmyeckoil cuctembl. 3HAYEHUE
NEePUOIUYECKOr0 3aKOHA M CUCTEMbl XUMHUYECKUX
aneMmeHnToB JI.1. MenneneeBa B pa3BUTUH HAYKH.
VYcraHoBieHUE CBSI3M MEXKAY CTPOCHHUEM aTOMOB
XUMHUYECKHX  JJIEMEHTOB U NEPUOJUYECKHAM
M3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB M
X COEAVNHEHUN B COOTBETCTBUHM C IOJOKEHHEM
Ilepuonuueckoir cucreMbl. PelieHne mpakTHUKO-
OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJlaHUM Ha
XapaKkTepU3aLHIo XUMHUYECKHUX 3JIEMEHTOB
«Merannmudeckue / HEMETAUIMYECKHE CBOWCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBUM C HX
AJIEKTPOHHBIM CTPOCHUEM U  TMOJIOKEHUEM B
MEPUOIUYECKON CHUCTEME XUMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBay

1,2

Tema 1.3.
CrpoeHnue BemiecTa
U TIpupoia
XHUMHYSCKOM CBSI3H.
Mmuoroo0pa3ue
BEIIECTB

Coaep:xanue yueOHOIro MaTepuasia

Ctpoenne BemiecTBa. XHUMHUYECKass CBsA3b. Buibl
XUMHUYECKON CBsI3M (KOBAJCHTHAsI HETIOJSIpHAS U
MOJIIpHAasi, MOHHAsA, MeTajinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XUMHYECKOW CBS3H
(oOMeHHBIH " JIOHOPHO-AKIIETITOPHBIN ).
Bonoponnas CBS3b. BaneHTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCICHUS.
Wonbl: KaTHOHBI U AHHOHBI

1,2

IIpakTuyeckue 3aHATHS

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

JleMOHCTpanust ~ MoOAENIed  KPUCTALUIMYECKHUX
peIeToK: MOHHOW (XJIOPUA HATpHus), aTOMHOMU
(rpadut ¥ anmas), MOJIEKYJISIPHOM (YTJIEKUCIIBIN
ra3, HOJ), METAUINYECKOW (HATpuid, MarHuu,
Menp). PelieHue mnpakTUYeCKHWX 3aJaHUM  Ha
COCTaBJICHHE JJICKTPOHHO-Tpaduueckux GHopmyst
snemeHToB 1-4 nepuoaoB

1,2

Tema 1.4,
Knaccudukamms,
¥ HOMEHKJIaTypa
HEOPTaHUYECKUX

BEIIIECTB

Conep:kanue y4eOHOro MaTepuasa

Knaccupukanuss  HEOPraHMYECKUX  BEIIECTB.
Homenkiarypa HEOPTaHUYECKHUX BEIIIECTB
(oKcuabl,  TUAPOKCHIBI,  KHUCIOTBI,  COJIH).
BemectBa MOJIEKYJISIpHOTO W HEMOJICKYJISPHOTO
CTpPOEHHUsI. ATperatHbleé COCTOSIHHS BEILIECTBA.
Kpucrannmieckne u amopdHbie BelecTBa. 3aKOH
TOCTOSIHCTBA cocTaBa BEIIIECTBA. Turmbl

1,2
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KPUCTAJUTMYECKHUX peleToK (aTroMHas,
MOJIEKYJISIpHas, HOHHAs, MeTaJlJTnuecKas).
3aBHUCHUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIETKH

IIpakTuyeckue 3aHATHS

[Ipaktuyeckas pabora Ned. «Homenkmarypa
HEOPraHUYECKHNX BEIECTBY.

Pemenue MPaKTUYECKUX 3a1aHUI o
KJ1acCU(pUKALUK, HOMEHKJIATYpEe U XHUMHUYECKUM
(dbopMynaM HEOPraHMYECKUX BEIIECTB Pa3IHMYHBIX
KJIacCOB (yrapHbIU Ta3, YIVICKUCIIBIA Ta3, aMMHaK,
ramieHasi U3BeCThb, HEraleHasi U3BECTb, IUThEBAs
coja W JpYTUX): Ha3BaHUSA BELIECTB IO
MexayHapoaHoit (MIOITAK) wnu TpuBuanbHON
HOMEHKJIAType W  cocTaBlieHue  (OpMyJIbl
XUMHYECKHX BELIECTB, OIpezie/IEeHNE
MPUHAISKHOCTH K Kiaccy. [Touck mHpopmanun
M0 Ha3BaHUAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM
dbopmynaM. AHaiM3 XUMHUYECKOW WH(MOpMAIUH,
MOJTy4yaeMoil M3 pa3HbIX HMCTOYHUKOB (CPEICTB
MaccoBoii umH(popmaruu, cetb HWHTEpHET WU

Jpyrue)

1,2

Tema 1.5.
THIBl XUMHUYECKUX
peakuuii

Conep:kanue y4eOHOro MaTepuasa

Xumuueckas peakius. Knaccudukamnus
XMMHYECKUX pPEakUuid B HEOPraHUYECKOH U
OpFaHquCKOﬁ XUMHH. 3aKOHEI COXPAaHCHUS MACChI
BEIIECTBA, COXPAHEHHs] U TPEBPALLEHUS IHEPrHU
npu XUMHNYCCKHUX pCakuuiaX. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE peakuuu (ypaBHEHHUS
OKHUCJICHUA-BOCCTAHOBIICHHUA, CTCIICHb OKMCIICHUA,
OKHUCJIUTEb U BOCCTAaHOBUTENb, OKHCIUTEIbHO-
BOCCTAaHOBUTCIIbHBIC pCaknuun B npuponae,
MIPOU3BOJICTBEHHBIX mporeccax u
KU3HEACATCIBHOCTU OpI‘aHI/I3MOB)

1,2

IIpakTH4eckune 3aHATHA

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XuMU4ecKkoe

paBHOBECHE

Conep:kanue y4eOHOro MaTepuasia

CKOpoCTh ~ peakluu, €€ 3aBUCUMOCTh  OT
pasNnUYHbIX (AKTOPOB: MPHUPOJBI PEarupyrolIux
BEIIIECTB, KOHIIEHTPALMN PEearupykonx BEIIeCTB,
TeMIepaTypbl W IUIOUAJU  PEaKIMOHHON
noBepxXHOCTU. TeruoBble 3((HEKT XUMUYECKUX
pEaKIMid: 3K30- M SHIAOTEPMHUYECKUE PEAKIIHH.
OOparuMble peakuuu. XUMHUYECKOE paBHOBECHE.
dakTopsl, BIIMSIIOILIUE Ha COCTOSIHUE
XUMHUYECKOTO  PABHOBECHS (KOHIIEHTpaIus
pEareHTOB WJINM HPOAYKTOB PEAKIMH, HABICHHE,
temneparypa). [Ipunnun Jle [llatense

1,2

IIpakTuyeckue 3aHATHS

[TpakTruyeckas padora Ne5. «BnusHue pazauuHbIX
(akTOpPOB HA CKOPOCTb XMMHUYECKON PEAKLIUN.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUMN

1,2
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Ha aHaiau3 (PaKTOPOB, BIUSIONIMX HA U3MEHEHUE
CKOPOCTH XHWMMUYECKOW peakIuu. 3aBUCUMOCTh
CKOpPOCTH XMMHUYECKON peaKkuu OT MPUCYTCTBUS
KaTajau3aTopa Ha puUMepe pa3ioKeHUs
MepoKcuaa BOAOpPOAA C TMOMOIIBK JUOKCHIA
MapraHiia M Karajasbl. PelleHwe NpakTHUKO-
OpPUEHTHUPOBAHHBIX 3aJaHUM HAa TPUMEHEHHUE
npuniuna Jle-Illatenee s HaxoxaeHUs
HanpaBJICHUSA CMEIICHHUS paBHOBECHS
XUMHYECKON peakiuu U aHaimu3 (aKkToOpOB,
BIIUSIIOIITHAX Ha CMEIIIeHNE XHUMHYECKOTO
paBHOBECHS

Tema 1.7.
PactBOpEI, TeOpUst
AJIEKTPOJIUTHUECKON
JIUCCOIUAIIAA U MOHHBIN
oOMeH

Conep:kanue y4eOHOro MaTepuasa

PactBopel. Buasl pacTBOpOB IO COIAEPKAHUIO
pacTBOPEHHOTO BEILIECTBA. PactBopuMOCTS.
Ilonstue o nucnepcHbix cucrteMax. VCTHHHBIE U
KOJUIOWJHBIE pacTBOPBL. MaccoBas J10Js BelllecTBa
B pactBope. [loHsiTHE O BOJOPOJIHOM IOKa3arese
(pH) pacTBopa. DneKTpoIUTHYECKAs JUCCOIHAITHS.
CunpHbIC U C1a0bIe AJIEKTPOIUTHI, HEITIEKTPOIHUTHIL.
Peakiinu noHHOro oOMeHa

1,2

IpakTnyeckue 3aHATHS

JlaGopatopnas pab6ora Nel «IIpuroroBnenue
pPacTBOpOBY.

[IpuroToBieHrne pacTBOPOB 3aJaHHOM MaCCOBOU
J0JIEl  pacTBOPEHHOTO BEIIECTBA, IIPOBEICHUE
peakuuii MOHHOTO OOMEHa, OIpeAeseHHE Cpeabl
pPacTBOpPOB BEILIECTB C MOMOLIbIO YHHUBEPCAJIBHOTO
WHIUKaTopa (Kucias, HEHUTpasibHasl, IIEJI0YHas).
3ajmaHusi Ha COCTaBJIEHWE HWOHHBIX pPEaAKIUH.
Pemennie mpakTHKO-OPUEHTUPOBAHHBIX PAaCUETHBIX
3aJaHUil Ha PacTBOPBI, UCIOJIb3yeMble B OBITOBOI
Y TIPOM3BOJICTBEHHOM JI€ATEIHbHOCTH YeJIOBEeKa

1,2

KonTpoubsnas pa6ora 1

CtpoeHue BelecTBa U XUMHUYECKHE peakuuu (1o
pazzgeny 1)

Pasznea 2. Heopranuuyeckasi xummsi

Tema 2.1.
DOU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIECTB

Conep:xaHue yueOHOIro MaTepuaJia

MeTanisl. [Tonoxenue METaJII0B B
[Iepronnueckoi cucreMe XUMUYECKUX JIEMEHTOB.
OCOoOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOYEK
aToMoB MetaiioB. O0mue ¢uznyeckne cBOICTBa
METaJIIOB. CnnaBbl METaJJIoB.
DNEKTPOXUMHUYECKUN DSl HANPSIKEHUI METaJlIoB.
XUMHYECKHE CBOMCTBAa BAKHECHIINX METAJIOB
(HaTpuii, Kanwii, KanbIMii, MAarHuid, ATIOMUHHM,
IIMHK, XpPOM, MXe€Je30, MEIb) U UX COCIUHEHUH.
OO6mme CIOCOOBl  TONYYeHHUS  METaUIOB.
[IpumeHneHnre MeTauioB B OBITY U TEXHUKE

Hewmeramel. ITonoxenue HEMETaJIJIOB B
[leproauyueckoil cUCTEME XMMHYECKHUX HJIEMEHTOB
J.U. MengeneeBa u 0COOEHHOCTH CTPOCHHS

1,2
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aToMOB. @uU3HYECKHE CBOHCTBA HEMETAJIOB.
AJIOTpONUsT HEMETAIUIOB (HA IPUMEPE KUCIOPO/Ia,
cepel, ¢ochopa wu yriepoma). XHUMHUECKHUE
CBOWCTBA U NMPUMEHEHUE BAXKHEUIINX HEMETAIIOB
(rajmoreHoB, cepbl, azora, ¢docdopa, yriaepoaa u
KpEeMHUsI) W WX  COeOUHEHUH  (OKCHJIOB,
KHUCJIOPOJICO/IEPXKALUX ~ KHUCJIOT,  BOJOPOIHBIX
COEIMHEHUN ). IIpumeHeHue BAYKHEUIIINX
HEMETAJUIOB U UX COCAMHEHUN

XUMHUYECKHE  CBOHCTBA  OCHOBHBIX  KJIACCOB
HEOPTraHWYECKHUX BEIIECTB (OKCHIOB, THAPOKCHJIOB,
KHCIIOT, cojell u ap.). I'eHernyeckas CBS3b
HEOPraHWYECKUX BEUIECTB, MNPUHANICKANMNX K
pa3IuYHbIM KJIaccaM. 3aKOHOMEPHOCTHU B
H3MEHEHHH CBOICTB MPOCTHIX BCIIIECTB,
BOJIOPOJIHBIX COCIMHEHUM, BBICIIUX OKCHIOB U
TUJIPOKCHJIOB

IIpakTHYecKHe 3aHATHSA

[Tpaktrueckas padora Ne6. «PUHKO-XUMHUECCKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB.
CocTaBieHUe ypaBHEHHN XUMHUUYECKUX PEaKIUN C
Y4aCTHEM MPOCTHIX U CIIOXKHBIX HEOPTraHUYECKHUX
BEIIECTB: METAJJIOB W HEMETAJUIOB; OKCHJIOB
METAIIJIOB, HEMETAJNIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPraHWYECKHUX KHCJIIOT, OCHOBAaHMI u
aM(pOTEepHBIX  TUAPOKCUAOB,  HEOPTAaHUYECKUX
COJIEH, XapaKTEepU3YIOLIMX UX CBOWCTBA.

Pacu€rel Macchl BemiecTBa WM 00bEMa ra3oB IO
W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIHH
BEIIECTB, pacy€Thl Macchl (00BbEMa, KOIMYECTBA
BEILIECTBA) MPOJAYKTOB pPEAKLUHU, €CIH OJHO U3
BEIIECTB MMEET IpuMecu. PelleHne mnpakTUKO-
OPUEHTHUPOBAHHBIX 33JaHUI HA CBOWCTBA, COCTaB,
nojsyueHue W 0Oe30macHO€  HCIOJIb30BaHHE
BaXHEHUININX HEOPTaHMYECKUX BEUIECTB B OBITY H
poecCHOHANBHOM e TEIbHOCTH YeIOBEKa

1,2

Tema 2.2.
WNnentuduxarnus

Coaep:xaHue y4eOHOIro MaTepuaJia

IIpakTHYeckue 3aHATHSA

1,2
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HCOPTaHNUYCCKUX
BCIICCTB

JlaGopatopnass pabGora Ne2 «MaenTuduxarus
HEOPraHUYECKUX BEILECTBY.

Pemenne  SKkcnepuMEHTalIbHBIX  3agad IO
XUMHYECKHM CBOMCTBAM METAJUIOB MU HEMETAJUIOB,
[0 PACIO3HABAHUIO M TIOJYYECHHIO COEIMHEHUI
METAJUIOB W HEMETAUIOB  (B3aMMOJCHCTBHE
TUAPOKCHIA AIOMUHUSL C pacTBOpaMu KHCIOT W
menoyer,). MneHtudukanus  HeOpraHUYECKUX
BEIIECTB C  HCHOJb30BaHUEM UX  (U3HKO-
XUMHYECKHUX CBOICTB, XapaKTEepHBIX
Ka4eCTBEHHBIX peakuuil. KauecTBeHHbIE peakiuu
Ha cynbdar-, kapOoOHAT- U XJIOPHUA-aHUOHBI, Ha
KATHOHBI METAJJIOB U KATHOH aMMOHUS

KonTpoasHnas padora 2

CBoiicTBa HEOpPraHMYECKUX BEUIECTB (IO pa3ziemny
2)

Paznen 3. TeopeTudyeckue 0CHOBBI OPraHUYeCKOH XMMHH

Tema 3.1.
Knaccudukanms,
CTPOCHHE H
HOMEHKJIaTypa
OpPraHHYECKUX BEIIECTB

Conep:kanue y4eOHOro MaTepuasa

[Ipenmer OpraHu4YeCcKou XUMHHU: eé
BO3HUKHOBEHHUE, pPA3BUTHUE U  3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB U MaTepHaioB. Teopus
CTPOCHMSI  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.

[IpencraBnenne o KiacCHUPUKAIUN OPTaHHYECKUX
BEIECTB. Homenkiarypa OpraHUYECKUX
COEMHEHUN (cUcTeMaTHYecKas) U TPHUBHAJIBHBIC
Ha3BaHUs BAXKHEWINMX MPEACTABUTEIEH KJIACCOB
OpPraHUYECKUX BEIECTB

1,2

IIpakTuyeckue 3aHATHS

[Ipaktuueckas pabora Ne7. «Homenkiatypa
OpPTaHUYECKUX BEIIECTBY.

O3nakomsieHHe ¢ oOpa3llaMd  OpPraHUYEcKUX
BEIIECTB W MarepuaJlaMd Ha HUX OCHOBE,
MOJICITUPOBAHHE MOJICKYJI OPIraHUYECKUX BEIECTB,
HAOJIOJICHUE W ONHUCaHHE JAEMOHCTPALMOHHBIX
OTIBITOB TI0 MPEBPALICHUIO OPraHUYECKUX BEIECTB
npu  HarpeBaHuu (TUTaBJICHHWE, OOYIJIMBaHUE U
ropenue). CocTtaBieHHe MOJIHBIX U COKpAIIEHHBIX
CTPYKTYpPHBIX (OpMYJI OpraHMYEeCKHX BEUIECTB
OTJICTBHBIX KIJIACCOB, MCIOJB3Ysl WX HAa3BaHHS IO
CHCTEMaTUYECKON M TPUBHAIBHON HOMEHKIAType
(aTHIICH, allCcTUJICH, [JIMIEPUH, dbeHom,
dbopmanbrerua, YKCyCHas KHCJIOTa, TJIUIWH).
Pacuersl mpocreiimeit (GopMynsl OpraHHYECcKOiM
MOJIEKYJIbI, HCXO0/A U3 3JIEMEHTHOTO cocTaBa (B %)

1,2

Pa3nen 4. YraeBoaopoabl

Tema 4.1.

| Conep:xanue yueOHOro MaTepuasa
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YraeBogopoibl U ux
MIPUPOJHEIE UCTOYHUKHU

[IpenenbHbIe YTIIEBOIOPOABI (AJTKAHBI): COCTAaB M
CTPOEHHE, NOMOJIOTUYECKUM psax. MeraH U 3TaH:
COCTaB, CTpoeHHE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBAa (peakiuu 3aMEUIeHUuss HW TOpEeHus),
MOJIy4YeHUE U IPUMEHEHHE.

HenpenensHbie YTIEBOIOPOIBI (amkensr,
aJIKaIUCHBI, aJIKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECCKHUI
pAn. DOTWIEH W TPONWJICH: COCTaB, CTPOCHUE,
duznyecKkne W XHUMHUYECKUE CBOMCTBa (peakiuu
THAPUPOBAHUS, TaJOTCHUPOBAHUSA, THUIPATAINH,
OKHCJICHHS ¥ TOJMMEPHU3allii) TMOJIyYeHUE W
IPUMCHCHHE.

Anxanuensl: Oyraauwen-1,3 u metunOyraauen-1,3,
XUMHYECKOE  CTPOCHHE, CBOMCTBa  (peakius
NOJUMEpH3aliK), TpUMEHEeHHe (I CHHTEe3a
NPUPOJHOTO M  CHHTETHYECKOIO Kaydyka H
PE3UHBI).

AJIKAHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS,
TOMOJIOTHUECKHI  psAl.  AUETWIEH:  COCTaB,
XUMHUYECKOE CTPOCHUE, PU3NICCKUEC M XUMUUICCKUE

CBOMCTBA (peakiuu TUAPUPOBAHUSA,
raJOreHUupPOBAHMS, TUApPATALNN TOpEeHHUS),
MIOJIyYECHUE 51 MIPUMEHEHUE (ucTouHMK

BBICOKOTEMIIEPATYPHOTO IUTAMEHH JUIS CBAapKH |
PE3KU METAJIIIOB)

ApomaTHyecKue yriaeBoopoas! (apeHsl). beHs3om u
TOIIyOJI: COCTaB, CTpOCHHE, (UIMYECKHE U
XUMHYECKHE CBOMCTBA (peaklUy rajJoreHUpoBaHUS
n HI/ITpOBaHI/I}I), MOJIydCHHUEC HU  IHPUMCHCHHUC.
TokcuyHOCTH apeHOB (BiHMsHUE OeH30ja Ha
OpraHu3M YejioBeKa). ['eHeTHuYecKasi CBA3b MEXIY

YTJIEBOJIOPOAMH, MIPUHAICKAITAMHA K
Pa3IUYHBIM KJIacCaM.
[Tpupoausie HCTOYHUKU YTJI€BOJIOPOIOB.

[Ipuponuslit ra3 W THONMyTHBIE HE(TAHBIE Ta3bI.
Hedpts wu e€ mnpoucxoxnenue. CrocoObl
nepepaboTku  HeTU:  TMEpPEeroHKa,  KPEKUHT
(TepMHUUECKHHA, KaTAIUTHYCCKUHN), MTAPOJIN3.
[IpoxykTel nepepaboTku HEPTH, UX TPUMEHEHHE B
MPOMBIIIIEHHOCTH

u B ObiTy. KamMeHHBIII yroiab M NPOAYKTHI €ro
nepepadoTKH

1,2

IIpakTH4eckune 3aHATHA

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOMCTBaA
YIJIEBOAOPOIOB

Conepxanue y4eOHOro Marepuasa

IIpakTHYeckHue 3aHATHA

JlaGopaTopHas paborta Ne3 «CBoiicTBa
YTJIEBOAOPOIOBY.

TpuBnanbHass ¥ MEXIyHapoaHas HOMEHKIATYpa,
XUMHUYECKHE CBOICTBA, CIOCOOBI  IMONYYCHHS
yrieBogoponoB. [lonydeHne dTuiieHa W W3ydeHHE

1,2
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€ro CBOWCTB. MojenupoBaHhe MOJEKYJI U
XMMHUYECKUX MPEBPALICHUH YIIeBoJ0opoJoB (Ha
npuMepe 3TaHa, STHJICHA, AaleTHICHAa W [Ip.) |
TaJIOFCHONIPOU3BOAHBIX

Pasznea 5. Kucaopomoconepxammye oprannyeckie coeIuHeHUus

Tema 5.1.
Cruptel. ®enon

Conepxxanue y4eOHOro Marepuasa

[penenbHble OMHOATOMHBIC CHUPTHI (METAHON |
9TAHOJ). CTPOCHHUE, (UIUYCCKUEC U XHUMHUYCCKHUEC
CBOMCTBa (peakuuu C AaKTUBHBIMM MeTajlslaMH,
rajioreHoBOJIOPOJIaMU, TOpPEHUE), MPUMEHEHHUE.
Bonopoansie cBsi3u MeXIy MOJEKYJIaMU CIIUPTOB.
DU3MOIOTUYECKOE JIEVCTBUE METAHOJIA U 3TAHOJIA
Ha OpraHu3M YeJIOBEKa.

MHoOroaToMHble  COUPTHI  (3TWICHIVIUKOJIb |
TJIUIIEPHH): CTPOCHUE, (PU3NIECKUE U XUMUYCCKUEC
cBOMcTBa  (B3aMMOJICHCTBHE CO  IICIOYHBIMHU
MeETaJUIaMH, KaueCTBEHHAas peakuus Ha
MHOTOAaTOMHBIE  CHUPTHI).  DuU3znoIOrHYecKoe
JIEUCTBME Ha oOpraHu3M yenoBeka. [IpumeHeHue
[JIMIEPUHA U STUICHTIIUKOJIS.

®enon. CTpoeHHE MOJICKYNbI, (U3NYECKUE U
XUMHUYecKHe cBoWcTBa (peHoma. TOKCHYHOCTD
deHoma, ero (GU3MOJOTHYECKOE [EHCTBHE Ha
opranmu3M genoBeka. [Ipumenenue denomna.

1,2

IIpakTnyeckue 3aHATHS

Tema 5.2.
AJLnerunel.
KapOoHOBBIE KUCITOTHI.
CrnoxxHbIe A(UPBI

ConepxxaHue y4eOHOro Marepuaja

AJpaerunsl u KETOHBI (bopmanbaerum,
aleTabJETUl, alleTOH): CTPOeHUE, PUINIESCKUE U
XUMHYECKHE CBOICTBa (pEakuuu OKHUCIECHUS U
BOCCTAHOBJICHUS, KaueCTBCHHBIC peakuun),
MOJIy4YeHUe U IPUMEHEHHE.

OnHOOCHOBHBIE IpesieabHbIE KapOOHOBBIE
KHCIIOTBI (MypaBbHHAsi M YKCYyCHasi KHUCJIOTHI):
CTpoeHHe, (M3MUECKHEe M XUMHUYECKHE CBOICTBa
(o6mme CBOIICTBa KHUCJIOT, peakius
sTepudUKaNMK), TOTYYCHHE U  TPUMEHEHHUE.
CreapuHOBass M OJIEMHOBas  KHCJIOTBI  KakK
MPEJICTABUTENIM BBICIIUX KApOOHOBBIX KHUCIOT.
Mpbina Kak colM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE IEVCTBHUE.

CnoxHbie 3QUpHl KaK MPOU3BOJIHBIE KapOOHOBBIX
KucnoT. l'uaponu3 crnoxkHbIX 3¢upoB. JKupsl
I'maponuz KUPOB. [Ipumenenue JKUPOB.
buosiornueckas posb KUPOB.

1,2

IIpakTnyeckue 3aHATHS

Tema 5.3.
VYrieBoabl

Copep:xxaHue y4e0HOro MmaTepuaja

VYrneBoasl: cocTaB, KiIacCU(UKAIUS YIIICBOJIOB
(MOHO-, aM- W mojucaxapuubl). [rOoKo3a —
IIPOCTEUIIINN MOHOCAaxXapumI: 0COOEHHOCTH
CTPOEHHUSI MOJIEKYJNbI, (PU3NUYECKHE U XUMHUYECKHE
CBONCTBA TJIFOKO3BI (B3anmoJielicTBHE c

1,2
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ruapokcugaoM Mmeau (II), okucienne aMMHadYHBIM
pactBopoMm okcuna cepedpa (I), BoccraHOBIEeHUE,
OpoXXEHUE TIIOKO3bI), HAaXOXXJICHHWE B MPHUPOJIE,
NPUMEHEHHE TJIIOKO3bI, OHOJOTMYEecKas poJib B
KU3ZHEJEATEIbHOCTH opranusma YeJIoBeKa.
®dorocunre3. DpyKTo3a Kak U30MeEp IIIFOKO3BI.
Caxapoza —  mOpeAcTaBUTENb  JUCAaXapHoB,
THAPOJIN3 Caxapo3bl, HAaXOXAECHHUE B IPUPOIE U
IIPUMEHEHHUE.

[Monmucaxapuapl: Kpaxman ¥ HEJUII0N03a Kak
npupoaHbie noiumepbl. CTpoeHue Kpaxmaiaa Hu
EJUTIONIO3B], (PU3UYECKHE U XUMHUECKUE CBOICTBA
Kpaxmana (TUApPOJIN3, KaueCTBEHHAs pEaKIus C
HOJIOM).

IIpakTnyeckue 3aHATHS

Tema 5.4.
OU3NKO-XUMHUYECKHE
CBOMCTBaA
KHCJIOPO0COIEPIKALIUX
OpraHUYECKUX
COCTMHEHNN

Conepxanue y4eOHOro Marepuasa

IIpakTnyeckue 3aHATHS

[Ipaktuueckas pabora Ne8. «Homenkiatypa
KHCIIOPOJOCOIEPKAIIAX OpraHNYECKHUX
COCIMHECHUI».

TpuBnanbHass W MeXIyHApOAHAas HOMEHKJIATYpa,
XUMHUYECKHE CBOMICTBA, CIOCOOBI  IMONYyYCHHS
CUpTOB W (EHOJIOB, KapOOHOBBIX KHCIOT |
3pHUpOB, anpleruioB U KeToHOoB. CocTaBiieHHE
CXeM peakluil (B TOM 4YHCIEe MO MPEeAIoKEHHBIM
LENOYKaM  IPEBpALICHUM), XapaKTEpU3YIOLIUX
XUMUYECKHE CBOMCTBA KHCIOPOIOCOEpKAIINX
OPraHNYEeCKUX COCIUHEHUIN

[IpakTtuueckass pabora Ne9. «Xumuyeckue U
duznyecKkue CBOHCTBA  KHCIOPOAOCOAEPIKAILIUX
OpPTaHUYECKUX COCTUHCHHUS.

IIposenenue, HaOIII0IeHUE 51 OIMCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaUCCTBCHHBIC PCAKIIMKU OJHOATOMHBIX CIIUPTOB
(oxucienue osraHoida okcumom  memm  (I1)),
MHOT'OATOMHBIX CIIMPTOB (B3aHMO,Z[€I>'ICTBI/Ie
riuiepuna ¢ ruapokcuaom meau (1)), anpaernmos
(oKHCTIEeHHME aMMHUAYHBIM  PacTBOPOM  OKCHJIa
cepeopa(l) wu  ruapokcumom  wmexum  (II),
B3aMMOJICHCTBHE Kpaxmalia ¢ HOJOM), H3YUYCHHE
CBOICTB PacTBOpPa YKCYCHOUM KHUCIJIOTHI

1,2

Pa3nes 6. A3oTcoaepskaniue OpraHiyecKue coeJUHEeHHUsI

Tema 6.1.
AMMHEL.
AMMHOKHCIIOTEHI.
benku

Copep:xxaHue y4e0HOro MmaTepuaja

AMUHBL: METHJIAMUH - MPOCTEUIINIA
MpEACTaBUTEIb aMHUHOB: COCTaB, XUMHYECKOE
CTpoeHHe, (pu3MUeckre U XUMHYECKHE CBOMICTBA,
HaXO0XJICHUE B MPUPO/IE.

AMUHOKHCIOTHl Kak amM(OTepHble OpraHudecKue
coequHeHus. OU3NYeCKue U XUMUYECKUE CBOMCTBA
AMUHOKHCIIOT (Ha npumepe TJIMIAHA).
buonoruueckoe 3HAUYCHHE AMUHOKHCIIOT.

1,2
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IMenTuael.

benku kak mnpupogHeie nosmmepsl. IlepBuuHas,
BTOpUYHAsT W TpETUYHAas CTPYKTypa OENKOB.
XvUMUYEeCKue  CBOMCTBa  OCNKOB:  THUIPOJIH3,
JIeHaTypalusi, KaueCTBEHHBIE PEaKI[MU Ha OeJKI

IIpakTHYecKkHe 3aHATHA

[IpakTnueckas pabota Nel0. «CBoiicTBa
a30TOoCOACPIKAIUX OPraHUYCCKUX COGI[HHGHI/Iﬁ)).
®u3nyeckue MW XHUMHUYECKHE CBOWCTBA AMHHOB
(peakuuu ¢ KUCIOTAMH U TOPEHUS) 1 aMHHOKHCIIOT
(ma mpumepe raunuHa). Habmonenue u onucaHue
ACMOHCTpPAIMOHHBIX OIBITOB: ACHATYpAlHUA GGHKOB
IIPY HarpeBaHUU, IIBETHBIE peaKIINK OEJIKOB

1,2

Pa3nes 7. BbICOKOMOJIEKYJISIPHBIE COCIMHEHUSI

Tema 7.1.
ITnactmaccsl.
Kayuyku. Bonokna

Copep:xxaHue y4eOHOro MmaTepuaja

IIpakTHYecKkHe 3aHATHA

[Ipaktuueckass padora Nell. «CuHTe3, aHanu3 u
KJ1acCUpUKaLus BBICOKOMOJIEKYIISIPHBIX
COCTUHEHUI»

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3B€HO,  CTENEHb  IOJUMEPHU3ALUH,  CPEIHSA
MoJieKynsipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJICKYJIIPHBIX COeAMHEHU I -
MOJIMMEPU3AIHS U MTOJUKOHCHCALIHSL.
O3nakomisieHHEe ¢ OOpasllaMd TPUPOAHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4yKOB:
IUIaCTMACCHI (MoNMMATUIIEH, HOJIUIIPOTIUIIEH,
MOJIMBUHUJIXJIOPU, TIOJUCTUPON); HATYPAJIbHBIA U
CHUHTETHYECKUE Kay4dyK{ (OyTagreHoBBIH,
XJIOPOTIPEHOBBIE W W3OIMPEHOBBIN);  BOJOKHA
(HaTypanbHbBIE (xJ10MOK, IEPCTH, MIENK),
HMCKYCCTBEHHBIC (aIlETaTHOE BOJIOKHO, BHCKO03a),
CHHTETHYECKUE (KalpOH U JIABCAH)

1,2

KonTpoasnas padora 3

CrpyKkTypa U CBOICTBAa OPraHUYECKUX BEIIECTB (IO
pazzaenam 3-7)

2

IIpodeccrnonaibHO OPHMEHTHPOBAHHOE COJEePKAHUE (COAEePKAHUE TPUKIIATHOTO MOYJIs1)

Paznen 8. Xumusi B ObITY H POU3BOACTBEHHOM 1eATEIbHOCTH YeJ10BeKa

Tema 8.1.
XHUMHUYECKHE
TEXHOJIOTHH

B ITOBCETHEBHOM
1 IpoeCCUOHATBHON
JIeSITEIIbHOCTH YeJIOBEKa

Copep:xxaHue y4e0HOro MmaTepuaja

[IpaBuna 3KOJIOTUYECKHU 11e1eco00pa3zHoro
MOBE/ICHUS B OBITY U TPYIOBOU NEATEIHHOCTH B
LENsAX  COXPAaHEHHs  CBOEro  3J0pOBbS U
OKpYJKaIoIlled IPUPOJHOM Cpelbl, OINAaCHOCTb
BO3JICUCTBUS Ha JKUBBIE OpraHU3MBbI
OpraHWYEeCKUX BEIIECTB OTHCIbHBIX KJIACCOB
(YyrJieBoiopo/isl, CITAPTHI, (beHoIHl,
XJIOPOPraHUYECKUE MPOU3BOJHBIC, ANBJICTUABI U
ap.), TOKazareiab  MPEeAeabHO  JOMYyCTHUMOMN
KOHIICHTPALIUU U €r0 UCTIOIb30BAHHE.

Ponpr xumMuum B 00€CIEUEHHH DSKOJOTHYECKOMH,
DHEPreTHYECKOM W MUIIeBOl 0e30MmacHOCTH,

1,2
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pa3BUTUM  MEOUIMHBI,  CO3JAaHMM  HOBBIX
MatepuaioB (B 3aBHCUMOCTH  OT  BHJA
MpoeCCUOHATBPHOW ~ JIEATENIbHOCTH),  HOBBIX
HMCTOYHUKOB SHEPTHH (ampTEpHATUBHBIE
UCTOYHUKUA HHepruu). [loHsTHEe 0 HAyYHBIX
METO/IaX TIO3HAaHHWS BEHIECTB W XUMHYECKHX
peaknuii. IlpencraBiennss 06 OOMMX HAYYHBIX
MIPUHIIAIIAX MPOMBINIIICHHOTO MOJTY9CHUS
BaKHEHIIINX BELIECTB (Ha npuMepax
MPOU3BOJICTBA aMMHAaKa, CEPHOW  KHUCIIOTHI,
MeTaHoJIa).

XuMuss W 3I0pOBbE  4YENOBEKa:  IpaBHia
0€30MacHOTO  KCIOJb30BAHUS  JIEKAPCTBEHHBIX
IpernaparoB, OBITOBOW XMMHUU B IOBCEIHEBHOM
KU3HU

IIpakTHYecKHe 3aHATHSA

[Ipaktuueckass pabora Nel2. «IIpumenenue
XUMUYECKUX BEIIECTB U TEXHOJOTUH C y4eToM
Oynymuiei mpodecCuoHaATBHOM IS TEIIBHOCTHY.
Pemenne keiic-3amad  mo  TemaM:  IHILEBBIE
IPOAYKTHI, OCHOBBI pAlMOHANBHOTO MUTAHUS,
BKHEUIIINE CTPOUTEIbHbIE U KOHCTPYKLIMOHHBIE
MaTepuaibl, CEJIbCKOXO035HCTBEHHOE
MPOU3BOJCTBO,  KpPacku, CTEKJIO, KEepamHKa,
MaTepuaibl Ui 3JEKTPOHUKH, HaHOMaTepuabl,
TEKCTWIbHBIE BOJIOKHA, WCTOYHUKH DHEPTUH,
OpraHMuYecKhe W  MHUHepajbHble  ya0OpeHws,
JIEKAPCTBEHHbIE M KOCMETHYECKHE IMpernaparhl,
ObITOBast XMUMHUSI, MaT€pPHaIIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amuTa: I[lpeactaBineHne pe3yabTaTOB pEIICHUS
Kelic-3amad B (hopMe MHHH-TOKIAAa (JIOmycKaeTcs
UCIIOJIb30BaHUE rpaUuecKux U MPe3eHTALNOHHbBIX
MaTepUaoB)

1,2

Bcero

72
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3. YCJOBUSI PEAJIM3AIIMM  TPOIPAMMbBI  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
«XAMHUS» 3aBUCUT OT HAJIMUYUS COOTBETCTBYIOIIETO MAaTEePUATBHO-TEXHUIECKOTO
OCHAIIEHUSI. DTO 0OBACHSACTCS 0COOCHHOCTAMHU JAUCIUIIINHBI, B IEPBYIO Ouepeib, €€
DKCIIEPUMEHTAJIbHBIM  XapakTepoOM, [IUPOKUM  CIEKTPOM  TMPUMEHEHHS U
OPAaKTUUECKOHM  3HAYMMOCTBIO.  PexoMmeHayemoe  MaTepuaibHO-TEXHUYECKOE
oOecrieueHne KaOMHETa XUMUUM UM XUMHYECKOM JabopaTopuu  BKIIOYAECT:
CHEIHAIM3UPOBAHHYI0 MEOEb U CUCTEMbl XPAHEHUS, TEXHUUECKHUE U JICKTPOHHBIC
cpenctBa  OOydYeHHWs,  JIEMOHCTPAIlMOHHBIE  y4eOHO-HArJsiAHBIE  ITOCOOWMS,
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 peanu3anuu MporpaMmbl OMOIMOTEUHBIH (OHII 00pa3oBaTEIbHOU
OpraHu3alluil JIOJDKEH HMETh IeYaTHbIe W/WIN DJEKTPOHHbIE 00pa3oBaTebHBIE U
UHQOPMALIMOHHBIE  PECcypchl, PEKOMEHJOBAaHHBIE  JJIsI  HCIOJIB30BaHHUS B
00pa3oBaTeIbLHOM IpOIEcce, HE CTapIIe 5 JeT ¢ MOMEHTA U3JaHMU.

2. Pexomenayemsbie TIeYaTHbIC U3JIaHUS 1o peanuzanuu
oOmieo0pa3oBaTeTbHOM  JUCHUIUIMHBI  MPEACTaBIE€Hbl B METOJUYECKUX
PEKOMEHIAIUAX 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.
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2. Xumus. 11 knace : 6a3oBbiit ypoBeHs : yueOHuk / I'. E. Pyasutuc, @. I
denpaman. — 9-e u3a., crep. — Mocksa : [IpocBemnienue, 2022. — 223, [1] ¢. : Wi —
Jon.MII.

JlonoTHUTEIbHbIEe HCTOYHUKHT

1. XuMus: y49eOHUK JUISl CpeaHero mpodecCHoHaIbHOTro oOpa3oBanwus /
FO. A. JlebeneB, I'. H. ®aneeB, A.M.l'onybe, B.H.IllanoBan; mox o6mei
penakiueii I'. H. ®ageeBa. — 2-e uzn., mepepad. u gon. — Mocksa : M3naTenscTBo
Opaiit, 2024. — 431 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-
9916-7723-3. — Tekct : snekTpoHHbI // OOpaszoBatenbHas miardopma HOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/537876

2. Xumus. 3a/lauyHuK : yuebHoe nocooue IS CPEIHETrO
npodeccuoHansHOro oOpa3oBanus / mox obmel pemaknueit 1. H. ®aneea. —
MockBa : WMsmarensctBo  FOpaiit, 2024. — 238c.— (IIpodeccronansuoe
obpaszoBanme). — ISBN 978-5-9916-7786-8. — Tekctr : DdIeKTpOHHBIA //
Oo6pa3zoBarenbHas miaTdopma 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. IlonikoB. — 2-e¢ wu3pd., ucnp. u jom. — Mocksa : MsmarensctBo HOpaiiT,
2024. — 291 c. — (Ilpoeccuonanpuoe odbpazopanue). — ISBN 978-5-534-11719-6.
— Texcr : snextponHbIi // O6pa3oBatenpHas miaatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/562501
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4, KOHTPOJIb U OLEHKA PE3YJIBTATOB OCBOEHUSA
JANCIHHUIIJIMHBI YI1.09 XUMMU A

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.

Ob6mas/npodeccnonanbHas Pasnen/Tema THII OIIeHOYHBIX
KOMIIETEeHIHA MepOonpUsITHI
OK 01. Bsibupare cnoco6sl | Tema 1.1-1.7
peleHus 3amad | Tema 2.1, 2.2
npodeccroHanbHOM Tema 3.1
JEATEeIbHOCTU NpuMeHuTenbHo K | Tema 4.1
Pa3IMYHBIM KOHTEKCTaM Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7'1 VeTHBIH orpoc
Tema 8'1 Perrenue pacuéTHpIX 3a1a4
: Hab6mronenue 3a xoaoM
OK 02. Ucnons3osars | Tema 1.2, 1.4, 1.6, 1.7 a a
BBITIOJIHEHUS MPaKTUKO-
COBpPEMEHHBIE CpelIcTBa IMoOucKa, | Tema 2.1, 2.2 N
OpPUEHTUPOBAHHBIX 3aJaHUIA
aHalmM3a WU uHTepnpetauuu | Tema 4.1, 4.2
nHpopMALIH u | Tera 5.2-5.4 [IpencraBnenue pe3yabTaToB
p ’ o MPAaKTUYECKUX M J1a00paTOPHBIX
uHpopMalMOHHbIE  TexHojoruu | Tema 6.1
pabor [IpoBeneHue
TUIA BEBIIOJTHEHUS 3agad | Tema 7.1
N XUMHYECKOTO IKCIIEPUMEHTA
npodeccroHanbHOM Tema 8.1
Brmosaenne
ESITENLHOCTH G
OK 04. Tema 1.7 p
i Tema 2.1, 2.2 pador no
3(b(1)el(§THBHo B3aUMOJICUCTBOBATh o 4-1, 4-2 pasaenam M CLAIIHHEL
u paboTaTh B KOJUIGKTUBE U o 5-2,5-4 OLeHKa CAMOCTOSTENBHO
KOMaHTC Tema 6.1 ' BBIIIOJIHEHHBIX 3aJaHUN
Ma 6. o
Tena 7.1 3ammra pemeHus Keic-3amad (¢
Tena 8.1 y4eToM Oymymieit
= - npodeccrnoHaTbHOR
OK 07. CopneiictBoBath | Tema 1.7 pod
N NEeSTETbHOCTH)
COXPAHEHUIO okpyxaromei | Tema 5.1 .
Brimonaenune 3aJaHui
cpensl, pecypcocbepexennto, | Tema 8.1 o
MIPOMEXKYTOUHOM aTTecTaruu
MPUMEHSITH 3HAHUSI 00 NU3MECHEHUH
KJIUMarTa, TIPUHITUTIBI
OepexITMBOTO IIPOM3BOJICTBA,
a¢exTuBHO  ACHCTBOBAaTH B
Ype3BBIYAITHBIX CHTYAITUSIX
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