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PabGouasg mnporpamma y4eOHOW MAMCUMIUIMHBI «XUMHUA» pa3paboTaHa B
COOTBETCTBHM ¢ DepepanbHbIM rOCYAapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHadbHOTO oOOpas3oBaHus 10 crnenuaibHocTH  35.02.16
OKcrulyaTalusi 1 PEMOHT  CEIbCKOXO3AMCTBEHHOM TEXHUKH M OOOpYAOBAHMS
yrBepkaeHHoro Ilpukasom MunucrepctBa oOpa3oBaHuss W Hayku Poccum ot
14.04.2022r. No 235, ®epaepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM cpefaHero oOmiero o0pa3oBaHus, yTBepxkaeHHOro IIpukazom
MunucrepctBoM oOpazoBanust U Hayku Poccum ot 17.05.2012 r. Ne 413 (pen.
[Tpuka3zom MuHHCcTEpCcTBa 00pazoBanus U Hayku Poccum ot 12.08.2022 r. Ne 732),
MIPUMEPHON MTporpaMmMoii 00111e00pa30BaTEeIbHON YUeOHON TUCIIUTUTUHBI « XUMHUSI
st mpoecCHOHaIbHBIX 00pa30BaTeNIbHBIX OpraHU3alli, PEKOMEH]JI0BaHHOMN
denepanabHbIM TOCYJAPCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM
JOTOJIHUTENBHOTO  npodeccuoHanbHOro obpazoBanus «HHCTUTYT pa3BUTHSA
npodeccuoHanbHoro oopazoanus» ot 30 HosiOps 2022 r. mporokon Ne 14 u
PekoMeHlaniussMu IO OpraHU3allMy MOJTYYEHUsl CpeHero ooiiero ooOpa3oBaHus B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOTpaMM CpeaHero mpodeccuoHaIbLHOTO
oOpa3zoBaHus Ha 06a3e OCHOBHOro o0Omiero obpasoanus (mucbMmo JlemaprameHTa
rOCy/IapCTBEHHOM MOJUTHKHU B chepe cpeaHero npopecCuoHalIbHOTO 00pa3oBaHus
u mnpodeccuoHanbHOro 00y4deHuss MuHucTepcTBa mpocBemenus Poccum ot

01.03.2023 r. Ne 05-592).

CocTaBuTENN: MpernoaBaTeu KadeIpel 001eo06pa3zoBaTeIbHBIX
mucuuruine Hepsioosa T.B., k.1.H. ['amenko 3.0.

PaccMmoTpena Ha 3acenanum kadenpbl 001e00pa3oBaTeIbHBIX JUCIMITIHH

«Yy 04 2043 r, npotokon Ne of

W.o. 3aB. xadenpoii QZ}/j Mocksutuna JI.H.

7

v

Onobpena metonuueckoit komuccuert dakymnsrera CI10

7 - ~/ g 2
«W» O 2049 r, npotokon Ne

IIpencenarens METOAUYECKOM » )
KOMHCCHUH (DaKyJibTeTa %w«% bonuna B.B.
I~




COJIEP)KAHUE

CTp.
1. OOwas xapakTepucTiKa NpUMEepHON padoueil mporpaMMbl 4
00111e00pa30BaTeNIbHON TUCIUIUIMHBI « X UMUSD)
2. CTpykTypa U colep)aHue 00111eo0pa3oBaTeibHOM  JUCHUIUIUHBL 6
«XumMus»

3. YcioBus peasinzanuu 0011e00pa3oBaTeIbHON JUCIIUTLIAHBI 29

4. KoOHTpolb M OIIEHKAa PE3yJbTaTOB OCBOCHHUS O0O0IICOOpa30BaTCIBHON
UCIIUILIAHEI 30



1. MACIIOPT IPOT'PAMMBI YUEBHOM JUCIIUILJIAHBI

«XHUMHUA»
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma  y4eOHOW JOUCUMIUIMHBL  SIBISIETCS. 4YacThi0  MPOrPaMMBbl
IIOATOTOBKHU CIIENUAIUCTOB cpefaHero 3BeHa B cooTBercTBuu ¢ OI'OC CIIO mo
cnennanbHocTH 35.02. 16 Okcrutyatamuss M PEMOHT  CEIIbCKOXO3SMCTBEHHOU
TEXHUKU U 000pYyAOBaHUS

1.2 MecTo IUCHUIIIUHBI B CTPYKTYPE MPOrpaMMBbl MOATOTOBKU CHEIIUAINCTOB
CpEIIHEro 3BeHa

OO6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHSD) H3ydaeTcss Ha 0a30BOM
ypOBHE B 00111€00pa30BaTEIbHOM ITUKJIIE y4ueOHOro TilaHa OCHOBHOM
npodeccroHaabHONM 00pa3oBaTeNbHOM TporpaMmbl  crenuanbHocTH: 35.02.16
DKcrulyaTalusi 1 PEMOHT CeJIbCKOXO3SIMCTBEHHON TEXHUKU U 000pYAOBaHUS

TpynoeMKOCTh TUCIUTUIMHBI « XUMUS» Ha 0a30BOM YpOBHE cocTaBiseT 84
4acoB, M3 KOTOpPHIX 66 yacoB - 0a3oBbIi Moaynab (7 pasmenoB) U 18 dyacom -
NpUKIATHOH MOIynb (2 paszziena), BKIIOYAIIUNA MPAKTHKO-OPUCHTUPOBAHHOE
coJiepKaHue KOHKPETHOU Mpodeccuu Witk CrielnaabHOCTH.

1.3. Henau u 3a1aun TUCHUNJIMHBI — TPeOOBAHUS K pe3yibTaTaM OCBOEHHS
AUCHUTITHHBI:

1.3.1. Ileau u 3aga4u JUCHHUILIHHBI
@opMUPOBAHUE Yy CTYIACHTOB IIPEJICTABIECHUS O XUMHUYECKOM COCTaBIISIIOIIEH
€CTECTBCHHOHAY4YHOM KapTUHBI MHpa KAaK OCHOBBl MPHUHATHS PEUICHUN B
KA3HECHHBIX W IPOU3BOACTBEHHBIX CUTYallMSX, OTBETCTBEHHOIO IOBEJICHUS B
NPUPOJTHOM Cpelie.
3anaun TUCHMILUIUHBI:
1) chpopMupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aHMOCBS3H U B3aUMO3aBUCHMOCTH €CTECTBCHHBIX HAYK;
2) pa3BUTh yMEHHUS MPOBOJMUTH paACUYEThl IO XUMHUYECKUM (opMynam
YPaBHEHUSAM XUMHUYECKMX PEaKlUHi, IUIAHAPOBATh W  HWHTEPHPETUPOBATH
pe3yJIbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKU IPOBEICHUS XUMHUYECKUX IKCIEPUMEHTATIbHBIX



MCCJIEeI0BaHUN ¢ COOJII0IEHNEM MPaBUIl 0€30MacHOro OOpaIlleHUs C BELIECTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHs aHAIU3UPOBATH, OLIEHUBATH, MPOBEPATh HA JOCTOBEPHOCTh U
0000111aTh HH)OPMAIIUIO XUMUYECKOT0 XapaKTepa U3 pa3InYHbIX HICTOYHUKOB;

5) cdopmMHupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEJICTBUS CBOCH NIEATENBHOCTH U
XUMHYECKUX MPUPOJHBIX, OBITOBBIX U TPOU3BOACTBEHHBIX TPOLIECCOB;

6) copMHUpOBaTH MOHMMAHUE 3HAYUMOCTU JOCTIKCHUN XUMHUUYECKON HAYKU U

TEXHOJIOTUH ISl Pa3BUTHS COITUATIBLHOM U TPOU3BOCTBEHHOM cdep.



1.2.2. TlnannpyeMble pe3yabTaThl 0CBOeHHs 001e00pa30BaTe/bHON JMcHUIVIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

HA OCHOBeE

Koa un

HAUMEHOBAHME  [napupyemble pe3yJibTAThI OCBOCHUS JHCIUILIHHbI

(popmupyembIx

KOMIIETCHIIMHN

OO01mue JMcuunjnHapHbie

OK O1. JIP 05 B yacTu Tpya0BOTO BOCIIUTAHUSA: [1P6 2 BmaneTh CUCTEMON XUMHYECKUX 3HAHUM,

Bri6upath - TOTOBHOCTH K  TpYydYy, OCO3HAHHUE IICHHOCTH | KOTOpas BKJTFOYAET: OCHOBOTIOJIArAOIIIHE

CriocoObl MacTepCcTBa, TPYAOIIO0UE; MOHATUA  (XUMHYECKUM  DJIEMEHT,  aToM,

peleHus 3a1ad | - TOTOBHOCTh K aKTUBHOM JCSTEILHOCTH | DJICKTPOHHAass 00ojouka artoma, s-, p-, d-

npodeccroHadb | TEXHOJIOTMYECKOW ¢ COIMAJbHOM HANpaBJIECHHOCTH, | DJIGKTPOHHbIE ~ OpOWTaId  aTOMOB,  HOH,

HOM CIOCOOHOCTH WHUIIMUPOBATH, MJIaHUPOBATH U | MOJIEKYJIa, BaJICHTHOCTb,

NEeSATeTbHOCTH CaMOCTOSITEJILHO BBHITIOJIHATH TAKYyIO JAEATEIbHOCTD; AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHh OKHCIICHUS,

MPUMEHUTENIBHO | - UHTEpEC K pa3audyHbIiM cdepaM mnpodecCHoHaNbHOM | XUMUUYecKass CBSI3b, MOJIb, MOJIApHAas Macca,

K  pa3U4yHBIM | JeATEeIbHOCTH, MOJISIDHBIM ~ 00BEM,  YIJICPOJIHBIA  CKeJeT,

KOHTEKCTaM OBnajieHle YHUBEPCATBHBIMH YUCOHBIMU GbyHKIMOHANIBHAS TPYyMIA, pajguKan, HW30MepHs,
MIO3HABATEILHBIMU JEHCTBHIMU W30MEpHhl, TOMOJIOTMUECKUH psAI, TOMOJIOTH,
MP 01 a) 6a30BbIe JTOTHYECKHE TCHCTBUSA: YTJIEBOJAOPO/IbI, KUCIOPOJ- U a30TCOACpPKaI1e
- CaMOCTOSITEIFHO (OPMYJIUPOBATh U aKTyJIM3UPOBATh | COCTMHEHUS, OMOJIOTUYECKU aKTHBHBIC
npo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE; BelecTBa (yriaeBoObl, )KUPHI, OEIKH), MOHOMED,
- YCTaHABIMBATh  CYIIECTBEHHbIH  MpPU3HAK WM | IOJUMED, CTPYKTYpHOE 3BEHO,
OCHOBaHMS Il  CpaBHEHUS, KiIacCU(HUKAIMU ¥ | BEICOKOMOJCKYISIPHbBIE COEIMHEHUS,
00001IeHNS; KPUCTAUTUYECKAs PEIIeTKA, THUIBl XUMHYECKHX
- OmpeneNiaTb  UeIUu  JEATEIbHOCTH, 3a/1aBaTh | peakuuid  (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE,
napaMeTpbl U KpUTEPUU UX TOCTUKEHHUS; 9K30-U DHJIOTEPMUUYECKUE, PEAKIUH HOHHOTO
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B oOMeHa), pactBop, AIIEKTPOJIUTHI,
paccMaTpUBAEMBbIX SIBICHUSX; HEAJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
- BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OILECHUBATH | IUCCOLUMALIMS, OKHCIHUTENIb, BOCCTAHOBUTEIIb,




COOTBETCTBHUE PE3YJHTATOB LIEJSAM, OIICHUBATH PHUCKHU
MOCJICACTBUU J€ITCIbHOCTH;

- pa3BUBaTh KpPEAaTMBHOE MBIIUJICHUE TIPU PEIICHUU
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BbIC HCCAEI0BATEIHCKUE JSUCTBHUS:

- BJaJ€Th HaBbIKAMHU y4eOHO-HCCIIEIOBATEIILCKON U

NPOSKTHOW JEATEIBbHOCTH, HaBBIKAMHU Pa3pCIICHHSI
npoOemM;
- BBIABIIATH  NPHYMHHO-CIICJICTBCHHBIC  CBSI3U W

aKTyaJIM3UpOBaTh 3a7ayy, BBIJABUraTh TUIOTE3Y €€
pellieHus], HAaXOAUTh apryMEHThl [Jis J0Ka3aTelbCTBa
CBOUX YTBEPXKICHMI, 3a7]aBaTh MapamMeTpbl U KPUTEPUU
pellIeHUS;

- QHAJIM3UPOBATH MOJTYYEHHBIC B XOJI€ PELICHUS 3aJauu
pe3yabTaThl, KPUTUYECKN OLIEHUBATh X JI0CTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

- YMETh TIEPEHOCUTh 3HAaHMUS B IIO3HABATEIBHYIO U
IPAKTUYECKYIO 00JACTH KU3HEACATEIbHOCTH;
- yYMETh  MHTErpUpOBaTh  3HAHHUSI U3
IIpPEeAMETHBIX 00IacTeH;

- BBIIBUTaTh HOBBIE WJEH, Mpeiaratb OpPUTHMHAIbHBIC
MIOJIXO/TbI M PEIICHUS; CTIOCOOHOCTH MX UCITOIH30BAHUS B
II0O3HABATEJILHON U COLIMATIbHOU MPAKTHUKE

pa3HbIX

CKOPOCTh XHMHUYECKON peakiuy, XUMHUYECKOE
paBHOBECHE), TEOpPUM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHHUS OPraHMYECKUX BEIIECTB
A.M. bytnepoBa, TeOpUs 3IEKTPOIUTHUECKON
JHUCCOLUMAlUM, TIepuoanyeckut 3axkoH J[.M.
MengeneeBa, 3aKOH COXpAaHEHHs  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUH,
(GaKkTOJIOTMYECKUE CBEJICHHSI O CBOWCTBAX,
COCTaBe, MOJTy4YEeHUHU u 0e30macHoOM
MCTIOJIb30BAHUN BAKHEUIIINX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY M MIPAKTHUECKOMN
JIeSITEIbHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTEPHbIE TPU3HAKU
M U B3aUMOCBSI3b  M3YUYEHHBIX TMOHATHM,
MPUMEHSATh COOTBETCTBYIOIIUE TOHATUS TIPU
OMMUCAaHUU CTPOEHUS M CBOWCTB B3aUMOCBS3b
M3YUYECHHBIX MOHATHH, MIPUMEHSTh
COOTBETCTBYIOIIME TMOHATUS TPU OINUCAHUU
CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U
OPraHMYeCKUX BEIECTB M UX IPEBpaIlCHUI;
BBIABJISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMH W NOPEACTABICHUAMU  JAPYTHUX
€CTECTBEHHOHAYYHBIX [PEAMETOB;
[IP6 3 yMeThb WHCIOJIB30BAaTh HAWMEHOBAHUS
XUMHYECKUX COCIMHEHUW MEXAYHAPOJIHOTO
COI03a TEOPETUUYECKOM M NMPUKIATHON XUMHUH H
TPUBHAIBHBIC HA3BAHUS BAXKHEUIIMX BEIIECCTB
(aTHIIEH, aIeTUJICH, TJIULEPUH, dhenon,
dbopManpaerua, YyKCYCHas KHCIOTa, TJIUIINH,




yrapHblii ra3, YIJIEKUCIbIA Ta3, aMMHaK,
ranieHas U3BeCTb, HETAIlICHAs] U3BECTh, TINThEBAs
coja M JpYyrux), COCTaBIATh  (POPMYIIbI
HEOPraHWYECKUX M OpPraHUYECKUX BEIIECTB,
YpaBHEHHS] XUMHYECKUX PEAKIHMM, OOBSICHATh UX

CMBICIJI, IMOATBCPIKIAATh XapaKTCPHLIC
XUMHUYCCKHC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIIMUMU OKCIICPUMCHTAMHU u

3aMMCSIMU YPAaBHEHUM XUMUUYECKUX PEAKIINIA;
- YMEThb  YCTaHaBJIMBAaTh  MPUHAIICKHOCTD
M3YUYECHHBIX HEOPraHUYECKUX M OPraHUYECKUX
BEILIECTB K OMPEJCICHHBIM KJaccaM W rpynnam
COCJMHECHUM, XapaKTepU30BaTb HMX COCTaB W
BOKHEHIIIME  CBOMCTBA; ONPEACHSATh  BHUJBI
XUMHYECKUX CBsI3e (KOBaJIeHTHasl, HWOHHAas,
MeTaJuIn4ecKas, BOJOpPOAHAs), THIIbI
KPUCTAJTUYECKHUX pEeLIeTOK BEILIECTB;
KJIacCU(UIIMPOBATH XUMHUYECKUE PEaAKIINH;
- chopMHUpOBAThH IPEACTaBICHUS: 0
XUMHUYECKOU COCTaBIISIIOIIEN
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, PpPOJIU
XUMHHM B TIIO3HAaHWU SIBJICHUM MNPHUPOIBI, B
bopMHpOBAaHUN  MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH,
HEOOXOIMMON JUIsl  PEIICHUS TMPAKTHUYECKUX
3aad = M JKOJOTMYeCKH  O0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0POBBIO M MPHUPOIHOU
cpexne;

[IP6 4 ymeTp HPOBOAUTH pacyeThbl MO




XUMHUYECKUM  (opMyIaM ¥ YpaBHCHHUSAM
XUMHUYECKUX pEaKImuii C  HMCIOJIb30BAHHEM
bU3NYECKUX  BEJIMYHMH,  XapaKTCPHU3YIOIINX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: MacCHhl,
o0beMa (HOpMasbHbIE  YCIIOBHs) Ta30B,
KOJINYECTBA BEIIIECTBA; UCTIOJIB30BaTh

CUCTCMHBIC XUMHUYCCKUC 3HAHUA JIA IPUHATHUA
peIJ_ICHI/Iﬁ B KOHKPCTHBIX KN3HCHHBIX
CUTyallusiaX, CBA3AHHBIX C BCUICCTBAMU U HUX
IMPUMCHCHUCM

OK 02.
Hcnonp3oBath
COBPEMCHHBIC
CpeacTBa
MOKCKa, aHaJIu3a
u
UHTEPIpETaluU
uHpopManm U
nH(OpPMaIMOHH
bl€ TEXHOJOTHUHU
LTSI
BBITIOJTHEHUS
3aa4y
npodeccruonans
HOU
TeSTETHbHOCTH

B o6nacTu 11ieHHOCTH HayYHOTO TTO3HAHUS

JIP 04 cdopMHpOBaHHOCTE ~ MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOIO Ha
auanore  KyJabTyp, CIHOCOOCTBYIOIIETO  OCO3HAaHUIO
CBOETO MecTa B
MOJIMKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3bIKOBOM
u YUTATENbCKON KYJIbTYpPBI Kak CpelncTBa
B3aMMOJICHCTBUSI MEXIY JIOJAbBMH M TO3HAHHUS MUPA;

OCO3HAaHUE LIEHHOCTH Hay4YyHOU JEATEIbHOCTU
TOTOBHOCTH OCYILIECTBIIATh IIPOEKTHYO 151
MCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHIWBUIYaJIbHO U B
rpyImne

Osnanenue YHUBEPCAJIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU ICUCTBHUSIMU:
MP 04 B) pabora ¢ uabopmanueii:
- BJAQJCTh HABBIKAMH TMOJYYCHHUS WHPOPMAIMHA U3
UCTOYHUKOB  DPa3HBIX  THIIOB, CaMOCTOSITETLHO
OCYIICCTBIISITh TIOWCK, aHAaIu3, CHCTEeMATH3aIlui0 |

[IP6 3 yMeTh IIJIAHUPOBATh M  BBIMOJIHSATH
XUMHYECKUH AKCIICPUMECHT (mpeBpareHus
OPraHMYECKUX  BEIICCTB MPH  HArpeBaHUM,
MOJIy4eHUE ATUJICHA M HM3Yy4YCHHUE €ro CBOMCTB,
KaueCTBEHHBIE PeaKIMy Ha aJIbJICTUIbI, KpaxMall,
YKCYCHYIO KHCIIOTY; JeHaTypauus OEJIKOB MpH
HarpeBaHWM,  IIBETHBIE  pEaKIUu  OCJIKOB;
MIPOBOJIUTH

peaKkIuu HOHHOTO OOMEHa, ONpPeACIsITh Cpeny)|
BOJHBIX PACTBOPOB, KaueCTBEHHBIC PEAKIIMU HA
cynbdar-, KapOOHAT- M XJOPHI-aHHOHBI, Ha
KaTHOH aMMOHHUS; pellaTh SKCIEPUMEHTAJIbHBIC
3a7auu 1o TemMaMm "Metamisl" u "HemeTamnsl") B
COOTBETCTBUM c paBUJIaMH TEXHHUKH
0€301acHOCTH MpHU OOpAaIEeHUH C BEIIECTBAMH U
7a00paTOPHBIM O0OPYIOBAHUEM; IPEIACTABIIATH
pe3yabTaThl XUMHYECKOTO JOKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHX
peakuii 1 GopMyIUPOBATH BBIBOJBI Ha OCHOBE




MHTEPNpPETalni0 MHPOPMALMK PA3IUYHBIX BHAOB H
dbopm npeacTaBiIeHUs

- CO37]aBaTh TEKCThl B Pa3IMYHBIX (opMaTax C y4ETOM
Ha3HayeHusT MHPOpMalUMU U IEJNEeBOH  ayAUTOPHH,
BbIOMpass ONTUMalbHYI0 (GOpMY TMPEACTABICHUS H

BU3YyaJIN3alluH,
- OLOCHHNBATDH HOCTOBCPHOCTD, JICTUTUMHOCTD
PIH(I)OpM&L[PIPI, cC COOTBCTCTBHUC ITPpaBOBBIM 151

MOPaJLHO-3TUYECKUM HOpMaM
- ACIIOJTB30BAaTh CPEICTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, ~ KOMMYHHKATHUBHBIX U
OpraHU3alMOHHBIX 33J1a4 C COOJII0IcHHEM TPeOOBaHUI
SPrOHOMHMKH, TEXHUKH 0€30IMaCHOCTH, TUTUCHBI,
pecypcocOepeKeHHs, TPABOBBIX H ITHICCKUX HOPM,
HOPM HH(OPMAIIHOHHOM

0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS ¥ 3AIIHUTHI
uHdopManuu, HHGOPMAITMOHHON O€30MTaCHOCTH
JTMYHOCTH;

TUX PE3YJIbTATOB;

[IP6 6 yMerp aHANMM3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl U3  pasHbIX
UCTOYHUKOB (CpeICcTB MaccoBOl MHpoOpmanuu,
ceTb IHTEpHET U Apyrue);

-IIP6 4 BrageTp OCHOBHBIMH METOJAMHU
HAyYHOTO TIO3HAHMS BEIIECTB M XUMHUYECKUX
SABJICHUN (HabnroieHue, U3MEpEHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHMUE); YMETh
IPOBOAUTH PACUEThl IO XUMUUECKUM (HOpMyJIam
U YpaBHEHHMSIM XHUMHYECKHUX peaKIud ¢
UCIIOJIb30BaHUEM buznueckux BEJIUYMH,
XapaKTEepU3YIOIINX BEILECTBA c
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, o0ObeMa
HOPMaJIbHBIE  YCJIOBHSI) Ta30B, KOJMNYECTBA
BELIECCTBA; UCII0JIB30BaTh CUCTEMHBIE
XUMHWYECKUE 3HAHUS IS IPUHATHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTyaLUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 04.

Db dexTuBHO
B3aUMOJIEHCTBO
BaTh U paboTaTh
B KOJUJIEKTUBE U
KOMaHjie

- TOTOBHOCTb K CaMOPA3BHUTHUIO, CaMOCTOATCIIbBHOCTH U

CaMOOTNPEICIICHUIO;

MP 03 OsBnanenue HaBbIKAMU y4eOHO-
UCCIIEIOBATENBCKOM,  NPOEKTHOM WU COLMAIBHOMU
JIEATSIILHOCTH;

OBiajicHue  yHUBEPCAJIbHBIMM  KOMMYHUKATHBHBIMU
JNICUCTBUSAMU:

JIP 07 6) coBMecTHas MeATeIbHOCTD:
- TOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM

[IP6 3 ymeTh IUIaHHPOBATH U BBITIOJIHATH
XUMUYECKUN  JKCIEpUMEHT  (IpeBpallCHUs
OpraHMYECKUX BEUIECTB TMpPU HArpeBaHUH,
MOJIyYEHUE ATUJIIEHA U HU3YYEHUE €ro CBOICTB,
KAUEeCTBEHHbIE  pEAKUUH  Ha  aJbJCTUAbI,
KpaxMmall, YKCYCHYIO KHCJOTY; JeHaTypalus
OEJKOB TpU HAarpeBaHUHW, IBETHbIC PEAKIUU
O€JIKOB; MPOBOAUTH PEaKlMM MOHHOTO OOMEHa,
OMpENEeNATh  CpeAy  BOJHBIX  PacTBOPOB,




U MHAUBUAYAIbHON paOOThI;

- NOpPUHUMATh  LEIM  COBMECTHOW  JEATEIBHOCTH,
OpraHu30BBIBATh M KOOPJAMHUPOBATH JCHCTBUS IO €€
JIOCTHKEHHUIO: COCTaBJIATh TUIaH JICHCTBU,
pacupenensaT podad C Yy4YETOM MHEHHM YYaCTHUKOB
00CyX1aTh Pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPAUHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX

peaspbHOTO, BHUPTYaIbHOTO U  KOMOWHHUPOBAHHOIO
B3aHMMO/ICHCTBUS;

OCYIIECTBIIATH MO3UTUBHOE CTPaTETUYECKOE
MOBEJCHUE B PA3JIMYHBIX CUTyalUsX, MPOSBIATH

TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM
OBnajieHne  YHUBEPCAIBHBIMU  PETYJISATUBHBIMHU

JIEUCTBUSAMU:

MP 02 1) npunsatue cedst u APyrux JHOICH:

- IPUHUMATh MOTHUBBI U aPTYMEHTBI APYTUX JIOAEH TPU

aHaJu3€e pe3yJbTaToOB IESITEIbHOCTH;

- IPU3HABaTh CBOE IMPABO M MPABO JPYTHX JIOJIEH Ha

OIIINOKHU;

pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHUP C TIO3UIUU

JIPYroro 4ejoBeKa

KaueCTBEHHBIE PEaKIuu Ha CylbdaT-, KapOoHaT-
U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHWS;

[IP6 5  pemars 3KCOEPUMEHTAJIbHBIE
3agaum no temam "Mertamel" u "Hemerannel" B
COOTBETCTBUHU C paBUIAMH TEXHUKU
0€30MacHOCTH MPH OOpAIlEHUH ¢ BEIleCTBaMU U
Ja00paTOpPHBIM O0OPYJOBAHUEM; MPEJICTABIAThH
pe3yNbTaThl XHMHUYECKOTO DJKCIIEPUMEHTA B
dbopme 3anmucu ypaBHEHUH COOTBETCTBYIOIIUX
peaknuii ¥ (OPMYITHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3yJIbTaTOB

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpYyKaromen
Cpenbl,
pecypcocoepexe
HUIO,
MIPUMCHSTH

JIP 14 B ob6nactu 3KOJIOTMYECKOT0 BOCTIMTAHHUS :

- c(OpPMHPOBAHHOCTh  JKOJOTHYECKOH  KYIBTYpHI,
NOHUMAHHUE  BJIUAHUS  COLUUAIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLMAIBHOM
cpenbl, OCO3HaHUE r100aJIbHOTO Xapakrepa
AKOJIOTUYECKUX TPOOJIEM;

- TUIAHUPOBAHUE U  OCYIIECTBJIEHUE
OKPY’KAIOIIEH Cpelle Ha OCHOBE

JNEUCTBUU B
3HaHUI 1eJieH

[P0 1 chopMHUpOBaTh TMPEJCTABICHUS: O
XUMHYECKOU COCTaBJISIOLIEN
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIH
XUMHHM B TIIO3HAaHWU SIBJICHUM MNPHUPOIBI, B
bopMHpOBAaHUN  MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATBHOW TPaMOTHOCTH,
HEOOXOAUMOM Il PELICHUS TMPAKTUYECKHUX

3agad n OKOJIOTN4Y€CKHU 00OCHOBAHHOTO




3HaHUs 00 | yCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA; OTHOILIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOM
M3MEHEHUU aKTUBHOE HEMpUATHE JACHUCTBUM, TPUHOCSALIUX BpEJ | Cpele;

KJIMMarTa, OKpYXalollen cpese; [IP6 5 ymers  coOmogaTh — MpaBuiia
TIPUHIIUTIBI - YMEHHE MIPOTHO3UPOBATH HEOIaronpuATHBIC | IKOJOTUYECKH I€JI€CO00Pa3HOT0 TOBEJCHUS B
OEepeKIINBOTO AKOJIOTUYECKHE  TIOCJIEACTBUS  NPEANPUHUMAEMBIX | OBITY W TPYAOBOM JESATEIBHOCTH B IEJSAX
MPOU3BOJICTBA, | NEUCTBUH, IPEAOTBPAIATh UX; COXpaHEHMsI CBOETO 3J0POBbsI M OKpYXKaromiei
3 PeKTUBHO - pacliUpeHue OIMbITa JACATEILHOCTH HKOJOTHMUECKOM | MPUPOJAHOM  Cpellbl; YUYUTHIBATH  OIMACHOCTH
JEeWCTBOBATh B | HAMPABJICHHOCTH; BO3JICUCTBUS Ha KUBBIE OpraHU3MBI
ype3BblyaiiHbix | MP 03 OBJIQJICHUE HaBbIKAMU y4eOHO- | OTIpe/ICTICHHBIX  BEIIECTB, TOHUMAas CMBICI
CUTYyaLUAX UCCIIEOBATENBCKOM,  MPOEKTHOM U COLUUAIBHOM | MOKA3aTeNs MpEIEIbHON JOITYCTUMOM

NEeSATEeIIHOCTH; KOHIICHTPAIUHU

IIK 2.10. JIP 09. T'oToBHOCTh M CIOCOOHOCTH K 0Opa3oBanuto, B | [IP6 1 CdopMupoBaHHOCTH TpEACTaBICHUM O
OdopmitsThb TOM 4YHCJE€ CaMOOOpa30BaHMIO, HAa MPOTSHKEHHHM BCEH | MECTe XMMUU B COBPEMEHHOW HayYHOUW KapTHUHE
JOKYMEHTHI O KU3HHU; CO3HATEIIbHOE OTHOUIEHHWE K HENPEpPHIBHOMY | MUPA; NOHUMaHHUE posn XUMUU B
IPOBEACHUU 00pa30BaHUIO KaK YCIIOBHIO yCHemHou | GopMUpOBaHUU Kpyro3opa U ¢ yHKIIHOHATHHON
pEMOHTa npodeccuoHaIbHON U 00IIECTBEHHON JeSTEIHLHOCTH. I'PaMOTHOCTHU 4yeyjoBeKka  JJISL  pelleHus
cenbckoxo3siicT | JIP 13. Oco3nanHbIil BeIOOp Oyaymied mpodeccuu U | MpaKTHYECKHUX 3a/1ad,

BCHHOM TEXHHUKU
"
obopytoBaHMS,
COCTaBIISTH
TEXHUYECKYIO
JOKYMEHTAIIH IO
Ha CIIMCaHHE
CEIBbCKOXO03SMCT
BEHHOH
TEXHHUKH,

BO3MOXKHOCTEH pcalin3dannuu COOCTBEHHBIX >KHU3HEHHBIX

IIJIAHOB; OTHOIIICHHE K npo¢ecCHOHAILHON
NESITEIbHOCTA KaK BO3MOXHOCTH y4YacTHs B PEIICHUU
JIAYHBIX, OOIIICCTBCHHEBIX, rOCYyJapCTBEHHBIX,

0OIIIeHAITMOHAIBHBIX MTPOOIIEM.
MP 01. YmMmeHue camMOCTOSITENIBHO OIPEACNSITh IETn

ACATCIIPHOCTH MW COCTABJIATH IINIAHBI JACATCIBHOCTH,
CaMOCTOATCIIbHO OCYHICCTBIIATh, KOHTPOJIHPOBATL H
KOPPCKTUPOBATh  ACATCIBHOCTb, MCIIOJIB30BATbH BCC

BO3MOJXHBIC PECYPChI I AJOCTHIKCHHUS ITIOCTABJICHHBIX

[IP6 3 BnameHue OCHOBHBIMH METOJAMH
HAay4YHOT'O MO3HAHMS, UCIOJIb3YEMbIMHU B XUMUH:
HaOJroIeHNeE, OIMCaHuE, U3MEpPEHUE,
AKCIIEPUMEHT; yMEHUE o0pabaThIBaTh,
OOBSCHATH PE3YJIbTAThI MMPOBEICHHBIX OIBITOB U
JlenaTh BBIBOJIBI; TOTOBHOCTh M CHOCOOHOCTH
MPUMEHSATh METOAbl TO3HAHUS TIPU PEIICHUU
MPaKTUYECKUX 3a/1a4;

[IP6 5 Brnagenue mnpaBujiaMd  TEXHUKH
0€30MMaCHOCTH MPH UCTIOJIL30BAaHUM XUMHYECKUX




HENPUTOJJHOU K
AKCIUTyaTalllH,
TOTOBUTH
MIPEIIIOKEHUS
T10 TTOBBILLICHUIO
3 PeKTUBHOCTH
TEXHUYECKOTO
o0cCITy>)KUBaHUS
U PEMOHTA
CEJIbCKOXO3SMUCT
BEHHOM TEXHUKH
1 000pyAOBaHUS
B OpraHu3alllii.

HeNel M pealn3alyy TUIAaHOB JESTENIbHOCTH; BHIOUPAThH
yCIICUTHBIE CTPATETHH B PA3IMUHBIX CUTYAIUAX

MP 03. Brnianenue HaBbIKaMU [M0O3HAaBaTENIbHOU, y4eOHO-
MCCIIEJIOBATEIHCKOM U MMPOEKTHOM 1eATETHHOCTH,
HaBBIKAMU pa3penieHus npooieM; CliocOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIEHOMY TTOMCKY METOJIOB
peIleHus] MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METOAOB IMO3HAHUS B CO3/IaHUU HOBOH 0a3bl
MaTepUaNTbHON KYJIbTYpHI, B PEHICHUN TTI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHSI YEIOBEYECTBA

BEIIIECTB;

I[IP6 6 CdopmupoBaHHOCTH
NO3UIMHA IO

uH(popmaIu,
UCTOYHUKOB

COOCTBEHHOU
OTHOIIIEHUIO K XHUMHYECKOU
IIOJIy4aeMOM M3 pasHbIX




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHON

JANUCIHUITIMHBI «XXUMMWUS»

Buj yueOHoMH padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHbI 84
B T.Y.

OcHOBHOE coep:KkaHne 66
B T. 4.

TEOpETHIECKOE 00yUeHre 28
MPAKTUYECKUE 3aHITUS 20
B T.4. KOHTPOJIbHBIE pabOThHI 4
1abopaTOpHBIC 3aHITHS 18
I[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE 18
(conepskanne NPUKJIATHOTO MOTYJIsI)

B T. 4..

TEOPETHIECKOE 00yUeHNe 2
[MPAKTUYECKUE 3aHIATHUS 4
nmabopaTOpHBIC 3aHATHUS 12

[IpomexxyTouHasi aTTecTanusi (1udpdepeHIUPOBAHHDBINH 3a4eT)




2.2 TeMaTH4YeCKHU IVIAH U COACPKAHME YYeOHOU IMCUUIIIMHBI

Dopmupye
HaumenoBaH
He pase10B Conep:kanmne yueOHOro MaTepuasa (0CHOBHOE M P0G eCCHOHATILHO- ) O0bem | Mble
T Tent OpHEHTHPOBAHHOE), JIA00PATOPHLIE M NPAKTHYECKHE 3aHATHS, NPUKIATHONH MoAyab UacoB | KOMIETeH
0G00I
1 2 3 4
OcHOBHOE CO/lep:KaHHe 66
Pa3znesn 1. OcHOBBI CTPOCHUS BelleCTBA 4
OcHoOBHOE coaep:xkaHue 4
TeopeTnueckoe o0yueHune 4
CoBpeMeHHas MOJENb CTPOCHHS aroMa. JJIEKTPOHHAas KOHQUIypaumus aToMma.
Tema 1.1. Knaccuukanus XMMHYECKUX DIEMEHTOB (S-, P-, d-demMenTh). BaleHTHEBIE DJIEKTPOHBIL.
Crpoenne BajieHTHOCTL. DJIEKTPOHHAS MPHPOAAa XUMHYECKON CBS3H. DIEKTPOOTPHUIATENLHOCTD.
aToMoB KoBaneHTHas CBsA3b, €€ Pa3sHOBUAHOCTA M MEXaHU3Mbl 00pa3oBaHusi (OOMEHHEIH H
XUMHYECKUX . 2
JIOHOPHO-aKIENTOPHBIN). MoHHas cBA3b. Merammueckass CBs3b. BogopojaHas CBS3b.
SJICMEHTOB M| MexMomeKyIsapHbIe B3aUMOIEHCTBYSI.
MpUpOAa | J[30Tombl, OCHOBHOE M BO30YKICHHOE COCTOSIHHE aToOMa, THOPUIM3ALUS ATOMHBIX
XUMHYECKOR | on6prrareit,
CBASH IpakTHYeCKHe 3aHATHS 2 OK 01
PellleHre NpPaKTUYECKUX 3aJaHUil Ha COCTaBICHUE DIIEKTPOHHO-TPapUUECKUX (POPMYJI
31€eMEHTOB 1-4 nepuooB.
Pemenne 3amannii Ha UCIIOJIB30BAaHUE XUMHUYECKON CUMBOJIMKM Y Ha3BaHUM COEIUHCHUU
10 HOMEHKIAType MEKIAYHAPOJHOIO COK3a TEOPETHYECKOW M NPUKIAIHOW XUMHH H 2
TPUBHMAJILHBIX HA3BaHMH JUIA  COCTAaBIEHUS XHMHYECKHX (POPMYJI JIBYXaTOMHBIX
coeqHEeHHH (OKCUIOB, CYIb(QHUIOB, TMAPUAOB W T.II.) W APYIHX HEOPraHHMYECKUX
COEIMHEHMH OTJEIBHBIX KIACCOB.
Tema 1.2. OcHOBHOe coep:KaHue 2 OK 01




ITepuonnueck
WU 3aKOH U
tabmmma J[. 1.
Menpeneena

IIpakTuyeckue 3aHATHHA

[lepuonnueckas cucrema xumuueckux dsemMeHToB .M. Menneneea. Duznyeckuit
cmbicn  [lepmogmueckoro 3akona J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX HUMHU IMPOCTBHIX M CIIOKHBIX BEIIECTB B
COOTBETCTBUM C IIOJIOKEHUEM XUMMUYECKOrO 3jieMeHTa B llepuoanyeckoy cHCTEME.
MupoBo33peHyeckoe U HaydyHoe 3HauyeHue llepumonmueckoro 3akona /[.M1. Menzaeneena.
[Tporuossl /.M. MenaeneeBa. OTKPHITUE HOBBIX XUMUYECKUX JIEMEHTOB

OK 02

Pasznen 2. XumMnueckne peakumu

11

Tema 2.1.
Tunel
XUMHYECKUX
peakui

OcHOBHOE coaep:xkaHue

TeopeTnueckoe o0yueHune

KﬂaCCI/I(I)I/IKaIII/ISI N THUITBI XUMHYCCKHNX peaKIII/Iﬁ C Y4aCTUECM HCOPIraHUYCCKUX BCIICCTB.
KommuecTBeHHBIE OTHOIICHHS B XUMUH. OCHOBHBIC KOJIMUECTBEHHBIC 3aKOHBI B XUMHHU U
PacuCThI 110 YPAaBHCHUAM XUMHNYCCKUX peaKHHﬁ. Moib Kak CAHNHHUIIA KOJIMYCCTBA
BCIHICCTBA. MOJI?IpHEl}I Macca. 3aKOHBI COXpaHCHUA MACChl U DHCPIUH. 3aKoH ABoraszo.
MOJ’IHpHBIﬁ 00beM ra3oB. OTHOCHUTENBHAS INIOTHOCTH I'a30B.

IIpakTH4eckue 3aHATHS

CocraBieHue ypaBHEHU PEaklMii COSIUHEHUS, PA3I0KEHUS, 3aMEeIlIeHNs, 0OOMEeHa.
VYpaBHeHUs peakiuii ropeHusi, HOHHOr0 0OMEHa, OKUCIICHHSI-BOCCTAHOBIICHHUS.

Pacuer KOJMUECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEIIECTB U MPOJTYKTOB PEAKIIUH.
PacueT konMueCTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIUN COCIUHEHHUS], €CIIU OJHO U3
BEIIECTB JaHO B U30BITKE W/UIU CONEPKUT MpumMecH. Pacuet maccoBoit uiu 00beMHOMN
JIOJIM BBIXOJ1a TPOAYKTA PEAKLUU COEAUHEHUS OT TEOPETUUECKHA BO3MOKHOTO. Pacuer
00BEMHBIX OTHOIIIEHUH Ta30B. PacyeT Macchl (00beM, KOTMYECTBO BEIIECTBA) MPOAYKTA
pEaKLnH, €CIU OAHO U3 BELIECTB JAHO B BUJE PACTBOPA C ONPEAECIEHHON MAaCCOBOU 10U
pacTBOpeHHOTO BemecTBa. Kitaccudukanus u TUTTBI XUMUYECKUX PEAKIIUA ¢ y9acTHEeM
HEOpraHnueckux BemecTs. KonnuecTBeHHbIE OTHOIIEHUS! B XUMUH. OCHOBHBIE
KOJINYECTBEHHBIE 3AKOHBI B XMMHUHU U PACUETHI IO YPABHECHUSM XHUMUYECKUX PEAKIU.

OK 01




Mouib Kak eJuHUIA KOJIMYECTBA BellecTBa. MosipHast Macca. 3aKOHbI COXpPaHEHHUS MacChl
1 sHepruu. 3akoH ABoraapo. MossipHblil 00beM ra3oB. OTHOCUTENbHAS NIOTHOCTH ra30B.

Tema 2.2. OcHoOBHOE cogepKkaHue
DIIEKTPOJIUTH
geckas Teopernueckoe 00yueHue
aMccomnpanus | 1€opus 3IIEKTPONIUTUYECKOM qucconuannu. Peakyun nonnoro oomena. CocraBieHue
Y MOHHBIN peakIuii HOHHOTO 0OMEHa IMyTEM COCTABJICHUS WX TMOJHBIX U COKPAIICHHBIX HOHHBIX
oOMeHa YpaBHEHUM.
IMuaponus coneil. 3HadueHWe THUApPOIM3a B OHMOJOTUYECKUX OOMEHHBIX IpOIECCax.
ITpruMmeHeHune rupoiin3a B IPOMBIIIICHHOCTH. OK 01
JlaGopaTopHble 3aHATUA
JlaGoparopnas pabota «Peakiuu ruapoan3a.
UccnenoBanne cpenpl pacTBOPOB coJiel, 0Opa3oBaHHBIX CHJIBHBIMH U CIA0BIMHU
IPOTOJIUTAMHU, U UX PEAKLUN C pacTBOpaMU LIeNo4Yu U kapOoHaTa HaTpusa. CocTaBieHue
peaKkiui TuApoIn3a
Kontpoabna
CrpoeHue BelllecTBa U XUMUUYECKUE PEAKIINU
s1 padora 1
Pa3znen 3. JlnucnepcHbie CUCTEMBI
OcHoOBHOE coaepkaHue
Tema 3.1.
TeopeTnueckoe od0yueHune
JlucnepcHbie OK 01
CHUCTEMBbI U Jucnepcueie cuctembl. Kosutonaneie cuctembl. ICTUHHBIE pacTBOPHI. OK 02
(baKT9pBI uxX | PactBopenue kak (usuko-xumuueckuil mporecc. PactBopbl. CriocoObl MpUTOTOBICHUS OK 07
YCTOUYUBOCT | pacTBOpOB. PactBoprmocTb. MaccoBast 101 pacTBOpeHHOro BemiectBa. [IpenenbHo
u JOMYCTHUMbIE KOHLEHTPAllMM W WX HCHOJb30BaHWE B OIEHKE HKOJOTHYECKON

0€30MacHOCTH.




Knaccuduxkarus mucrnepcHbpIXx cucTeM 1o cocTaBy. CTpoeHrne u GaKkTOpbl yCTOHYUBOCTH
JTUCTIEPCHBIX CHUCTEeM. Pacro3HaBaHWE WCTUHHBIX PacTBOPOB, KOJUIOWIHBIX PacTBOPOB U
rpyooaucnepcHblx cucteM. CTpoeHHe MHICIUIBI. PaccemBanue cBeTa MpH MPOXOKICHUN
CBETOBOI'0 MyYyKa 4yepe3 ONTHYECKU HEOTHOPOAHYIO cpeny (3ddexra Tunnans).

WY TPUBUAJIBHOW HOMEHKIIATYPE.

MexmMonekymsipHble B3aumoaencTBus. KpucraminoruapaTtel. ArperaTHble COCTOSTHUS
BEILECTBA.

Kpucrammueckue u amopdHbIe BemecTBa. TUITbI KPUCTALTUYSCKUAX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAs, MIOHHAs, METaJINYecKas). 3aBUCUMOCTh (PU3NMUECKHUX CBOMCTB BELIECTBA

OcHoBHOE coaep:xanne 4
Tema 3.2.

HUccnenosanu JIaﬁopaTopHLIe 3aHATHA 2
¢ CBOWCTB JlaGopatopnas padota «IIpuroroBieHue pacTBOPOBY. OK 01
AUCHEPCHBIX | [[puroroBiaeHue pacTBOPOB 3a/IaHHOM (MOJISIPHOM) KOHLIEHTpAIUH (C MPaKTHKO- 2 OK 02
CUCTEM IIJTA OpPUEHTUPOBAHHBIMH BOIIPOCAMM), ONIPEJIETIEHUE CPEJIbl BOJHBIX PACTBOPOB.
ux JlaGoparopnas padota «MccneqoBaHue TUCTIEPCHBIX CUCTEM.
UeHTHUKALL [IpurorosiieHne U U3y4eHHUE CBOMCTB JUCIIEPCHBIX CUCTEM PA3HBIX BUJIOB: CYCIIEH3UH, 2
un AMYJIbCUH, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJIJIOMIHBIX

pPacTBOPOB, BBIBJICHUE OCHOBHBIX Pa3JIMYUU MEXKIY HUMH.
Pa3nen 4. CTpoeHne U CBOIiCTBA HEOPTaHUYECKHUX BellleCTB 14
Tema 4.1.

OcHoOBHOE cofepKaHue 4

Knaccudukamm

% TeopeTnueckoe ooyueHue 2
HOMEHKJIATyp
a u ctpoenne | [Ipenmer HeopraHM4Yeckor XUMUH. B3auMOCBsI3b HEOPraHMYECKHUX BEIIECTB.
Heoprannyeck | Knaccugukanus Heoprannyeckux emiects. IIpocteie u cinoxHbie BeniecTBa. OCHOBHBIE
UX BEILECTB KJIACChI CJIO’KHBIX BEIIECTB (OKCHbI, TUAPOKCHIBI, KUCIOTHI, conn). HoMeHknarypa u

Ha3BaHUE HEOPTaHWYECKUX BEUIECTB UCXOS U3 UX XUMUYECKOU (HOPMYIIbI TN

COCTaBJICHHE XUMHUECKON (POPMYJIIbI UCXO/S U3 HAa3BaHMS BEILECTBA 110 MEX/TyHapOIHOM 2




OT TUIA KPUCTAJUTMYECKOMN perieTku. [I[puunHbl MHOrooOpa3ust BEIIECTB.
CoBpeMeHHbIC NPEICTABICHUS O CTPOCHUU TBEPJBIX, KUJIKUX U ra3000pa3HbIX BELIECTB.
Kupikue KprucTauibl.

IIpakTnyeckue 3aHATHS

Perienre 3a1ay Ha pacyeT MacCoBOM J10JIM (MAacChl) XUMHYECKOT'O dJIEMEHTA

(coenuHeHus) B MOJIeKyIie (cMecH). PerieHne npakTHYeCKUX 3a1aHuM 1o OK 01
KJaccupuKaIuy, HOMEHKJIAType U XUMHUUYECKUM (popMysiaMm HEOpraHUYECKUX BEIIECTB OK 02
Pa3IMYHBIX KJIACCOB (HA3BIBATh U COCTABIATH (POPMYJIIbI XUMHUYECKHUX BEIIECTB,
OTIPENICINIATh MPUHAJIC)KHOCTD K KJIACCY).
Tema 4.2. OcHOBHOE cofepKaHue
dusuke-
xuMHuueckue | 1eopeTHYecKoe o0ydeHue
CBOWCTBA Meramnel. OOmme ¢u3Myeckrue W XUMHUYECKHE CBOWCTBA MeTaioB. CrocoObl OK 01
HCOPTAHUYCCK | fonryyeHrs. 3HAUY€HUE METAUIOB M HEMETALUIOB B MPHUPOJIE MU >KU3HEACATEIbHOCTH OK 02
HX BCHICCTB YyeloBeKka W OpraHu3MoB. Koppo3us MeTaioB: BUIBI KOPPO3WH, CIIOCOOBI 3alllWThI

METaNIOB OT Koppo3uu. Hemeramnpl. OO0mue Quanyeckue U XUMUYECKHUE CBOWCTBA
HeMeTa/loB. Tunuunbeie cBoiictBa MetawioB IY- YII rpymm. Knaccudwukanus u
HOMEHKJIaTypa COCAMHEHH HeMeTamioB. KpyroBopoTbl OHOTEHHBIX DJJIEMEHTOB B

IpUpoJIE.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB,
TUAPOKCUAOB, KUCIOT, COJEH U JIp.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB MPOCTHIX
BEIECTB, BOJIOPOJIHBIX COEIMHEHUM, BHICIIUX OKCHUJIOB U TUIPOKCUIIOB.

IIpakTu4eckue 3aHATHS

CocraBiieHHEe YpaBHEHUN XHUMHUYECKHX PEAKIUHA C YYaCTUEM IMPOCTHIX U CIOXKHBIX
HEOPTraHMYECKUX BEIICCTB: OKCHUIOB METAJUIOB, HEMETAIJIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPTaHWYECKUX KHCIIOT, OCHOBAaHWUN M aM(OTEPHBIX THAPOKCHUIOB, HEOPTaHUYECKHUX




COJIEH, XapaKTEPU3YIOIIUX X CBOKCTBA.
Pemienue npaxkTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HaA CBOMCTBA U
IIOJIy4Y€HUE HEOPraHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATUA

Jlaboparopnas pabota «CBOIICTBa METAJNIOB U HEMETAJLIIOBY.

HccnenoBanne GuU3NUECKNX U XUMUYCCKUX CBOMCTB METAJUIOB M HEMETAJLIOB. PemieHue
OKCIIEPUMEHTAIBHBIX 3aJa4 10 CBOWCTBAaM XHMHYECKHM CBOWCTBAM METaUIOB U
HEMETaJUIOB, TI0 PACTIO3HABAHUIO U TIOJYUYEHUIO COCTUHEHU METaJNIOB M HEMETAJIIOB.

KountposbHa .

CBoiicTBa HEOPraHUYECKUX BEIIECTB
s1 pabora 2
Pasien 5 Kunetnyeckue u TepMOIMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX

) peaKIuii

OcHOBHOE cOJIep’KaHue

Tema 5.1. e
TeopeTrnueckoe 00yueHue

Kunernuecku =
. Xumuueckue peakuuu. Kiiaccudukanys XuMUYECKUX peakiuii: mo (a3oBOMY COCTaBY

(roMOTeHHBIE U TETEPOTeHHbBIE), TI0 UCIIOIB30BAHUIO KaTalu3aTopa (KaTaJTuTHYeCKUue U
3aKOHOMEPHO
oTH HEKaTaJIUTHYECKHE).
HDOTEKAHIS CKOpOCTh peakIliy, €€ 3aBUCUMOCTh OT Pa3TUYHBIX (PaKTOPOB: MPUPOJIBI PEATUPYIOIINX
XEMI/I‘IGCKI/IX BEIIECTB, KOHIICHTPAIIMH PEAarupyIolnX BEIIECTB, TeMneparypsl (mpasuwio Baut-I'odda),

eaxuit IUIOIIAAN PEAKIMOHHON IOBEPXHOCTH, HUIMYMS KaTainu3aTopa. Poip katanu3aTopoB B OK 01

P MIPUPOJIE U MTPOMBIIIIJIEHHOM MPOU3BOJICTBE. OK 02

DHeprus akTUBALMU. AKTUBUPOBAHHBIA KOMIUIEKC. KaTanuzatopsl u KaTaius.
Posp kaTanmmM3aTopoB B IpUpo€ ¥ MPOMBIIIJIEHHOM IPOU3BOJICTBE

JlabopaTopHas pab6ora

1. Jlaboparopras pabora «OmpeneneHue 3aBUCHUMOCTH CKOPOCTH PEaKIUH  OT
KOHILICHTPAllMM PEarupyrommx BemecTsy. lccimenoBaHne 3aBUCHUMOCTH  CKOPOCTH
peaknuu OT KoHIeHTparuu. OnpeneneHue KOHCTAaHThI CKOPOCTH PEaKIuu rpapuiIecKuM
METOAOM.

Pelnienrie mpakTHKO-OPMEHTUPOBAHHBIX 33JlaHUM HA aHaiu3 (PaKTOPOB, BIUAIONIUMX Ha




HN3MCHCHHUC CKOPOCTH XUMHYECKOMN pcaknuu.

OcHOBHOE coaepkaHue 4
Teopernueckoe 00yueHue 2
Knaccudukanus XUMUYECKUX peakUuuil: Mo TerioBoMy 3(P¢eKTy (3K30TepMUYECKUE,
SHIO0TEPMHUYECKHUE), IO 0OpaTUMOCcTU (0OpaTuMbie U HeoOpaTtumbie). TemnoBbie YPHEKTHI
Tema 5.2. XUMHYECKUX peakuuid. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peaKLUM.
Tepmoannamu | XMMUYECKOE PAaBHOBECHE W €ro CMEIICHHE TMO0j JEWCTBHEM pa3lUYHbIX (PAKTOPOB 2
YECKHE (KOHILIGHTpalMsi PEareHTOB WM MPOJYKTOB pEAKIUH, JaBlIEHUWE, TeMIeparypa) s
3aKOHOMEPHO | CO3JaHUs ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMHYECKUX ITPOLIECCOB.
CTH [lonsitue 00 sHTanmbNUU U >HTponuU. DHeprus ['mdOca. 3akon I'ecca u crneacTBUs U3 OK 01
npoTeKaHust | Hero. Ponb cMenieHrs paBHOBECHUSI B TEXHOJOTHUECKUX MpoLieccax. OK 02
xumMu4eckux | JlabopaTopHble 3aHATHS 2
peaxiuii. JlaGopatopnas padota «/3yueHue BIUSHUS pa3InYHBIX (PaKTOPOB HA CMEIICHHE
PaBHOBECHE | XUMHUYECKOTO PABHOBECHS.
XUMHYECKHX | MccienoBaHue BIIMSHHMS W3MEHEHHUS KOHLEHTPALIMM BEIIECTB, PEAKUMU CpeAbl U
peaxuuii TEMIIEpAaTypbl Ha CMEIICHUE XHWMHYECKOro paBHOBecHs. (CpaBHEHUE MOJIYYEHHBIX 2
pPEe3yJIbTATOB C TEOPETUYECKU ITPOTHO3UPYEMBIMU HA OCHOBE IpuHIuIa Jle [larense.
Pemenne npakTuko-OpMEeHTUPOBAHHBIX 3aJJaHUM Ha NTpuMeHeHrue npunuuna Jle-Illarense
JUIS. HaXOXKJICHUs HAIPaBJICHUS CMEILICHUS PABHOBECHUS XUMHUYECKON pEaklLUMU U aHaJu3
(baKkTOpOB, BIUAIOMINX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHSI.
IIpodeccuoHaTIBLHO-OPHEHTHPOBAHHOE COIEPKAHME (COAePKAHNE TPUKIATHOT0 MOMLYJIS)
Pasnea 6. Xumus B ObITY M IPOM3BO/JICTBEHHOM /1EATEJIbHOCTH Y€JI0BEKA 2
Tema 6.1. IIpakTHYecKue 3aHATHS 2 OK 01




Xumus B ObITy | DKonoruyeckas 0€30MacHOCTh NOCIEACTBUN OBITOBOM M MPOU3BOJCTBEHHOMN OK 02
u NeSTENbHOCTH YeJIOBEKa, CBSI3aHHAsI C epepabOTKON BEUIECTB; MOMCK U aHAIU3 OK 04
MIPOU3BOJICTBE | XUMUYECKON MHPOPMALIMK U3 PA3TUYHBIX HCTOYHUKOB (HayyHasi U yueOHO-Hay4YHas OK 07
HHOU JAUTEepaTypa, CpeAcTBa MaccoBoil nH(opmanuu, cetb MuTepuet u apyrue). Keicol (¢ 1K.2.10
JESATENbHOCTU | YU€TOM Oynyliei npopeccuoHalbHON NeATEeIbHOCTH) Ha aHAIU3 UH(GOPMALIH O
YeJioBeKa IPOU3BOJICTBEHHON JEATEIHOCTH YEIOBEKA, CBA3aHHOM ¢ nepepaboTKON U MOJyUYeHUEM
BEIIECTB, a TAKXKE C IKOJOTUYECKON O€30IaCHOCTHIO.
3amura keiica: I[lpencraBieHue pe3ylnbTaToB peHIeHUS KeWCOB (BBICTYIUIEHUE C
pPE3CHTAIHECH )

Pazaea 7. KauyecTBeHHbIE peakiuy 00HAPYKEHHUS HEOPTraHUYECKUX H OPraHMYeCKHUX BelleCTB
OcHoBHOE coaep:xanmne

Tema 7.1.
JlaGopaTopHble 3aHATUSA

DOHapyxeHue
HEOpraHu4ecK JlaGopatopHas paboTa « AHATUTUYECKUE PEAKIIUA aHHOHOBY. OK 01
UX kaTuonop | IIPOBENEHNE KAYECTBEHHBIX PEAKIUM, HCIIOIb3YEMBIX UL OOHAPYKEHHUS aHHOHOB:

1 AHHOHOB kapOonarta, docdata, cynsdara, cyabduma, HUTparTa, xiaopuaa u ap. Onucanue OK 02
HAO0JII01aeMbIX SIBJICHUI M COCTABICHUE XUMHUYECKUX PEAKIIUA.

Tema 7.2. OcHoOBHOE coepKaHue

Oo6napyxeHue

oprann4yeckux | JlabopaTopHbie 3aHATHS

BCLICCTE Jlabopatopnas pabota «KadecTBeHHBIN aHATN3 OPTaHUYECKUX COCTUHEHUN 10

OTACIBHBIX (YHKIMOHAIBHBIM Tpymnamy. [IpoBeieHre KaueCTBEHHBIX PEaKIUil, UCIIOJIb3YEMBbIX IS

KIaccos ¢ pacro3HaBaHUs OPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB MO (YHKIIMOHATIHLHBIM OK 01

MCHOIB3OBARN | ryviman: Ha mpUMepe aMHHOKHCIOT U KapOOHOBBIX KUCIIOT, CHUPTOB U (hEHOIOB, OK 02

cM aJbJIETUI0B U KeTOHOB. Onrcanue HaOII0AaeMbIX SBICHUI U COCTaBICHUE XUMHUECKUX

KAaueCTBEHHbBIX

peakiuin

peaKIui U/ Ui cxXeM




Paspea 8. CTpoeHue M CBOICTBA OPraHM4YeCKHX BeleCTB 22
OCHOBHOE co/lep:KaHue 4
Teopernueckoe 00yueHue 2
Tema 8.1. IIpenmer opraHu4ecko XuMHUM. B3auMOCBA3b HEOPraHUYECKUX M OPraHUYECKUX
Kinaccudpurany | gerects.
A, CTPOCHUC M | Xyimyyeckoe CTPOSHHE KaK TOPSIOK COCTUHCHHS aTOMOB B MOJICKYJE COTJIACHO HX
HOMCHKJIATYD | gayienTHOCTH. OCHOBHBIC MOJOXKCHHUS TCOPUUM XUMHUYECKOTO CTPOCHUS OPraHUYECKHX
a coequHeHuin A.M. bytiepoBa. VYTIJIepoAHBI CKEJIET OPraHUYECKON MOJIEKYJIBL.
OPTaHUHCCKU | MonekynsipHble U CTPYKTYpHBIC (pa3BEPHYTHIC, COKPAIICHHBIC) XUMHUYCCKUE (HOPMYIIBL. 9
X BCIHICCTB 3aBHCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO CTpPOEHHUS MoOyiekyid. M3omepus wu
u30Mepbl  (CTpyKTypHas, reomerpuueckas  (uuc-TpaHc-uzomepus).  KpaTHocTb OK 01
XUMHUYECKOU CBSA3U.
[lonsitue o QyukuuoHaneHoil rpymnme. I[lpuHuUNBl KiaccupUKAMK OPraHUYECKUX
coequHeHUH. MexayHapodHass HOMEHKJIATypa W NPUHIOUIBl  HOMEHKJIATYyphl
OpPraHUYECKUX COETMHEHUM.
IpakTyeckue 3aHATHSI 2
HomeHkiaTypa OpraHMyeckux COEIMHEHUH OTHENbHBIX KJaccoB (HACBHIIIEHHBIE,
HEHACBHIIIEHHbIE M apOMaTHYeCKHUE YIJIEBOAOPOABI, CHUPTHI, (EHOJBI, albJIETHbI,
KETOHbI, KapOOHOBble KHUCIOTHI W JAp.) CocTaBieHHE IMOJHBIX U COKpALICHHBIX 2
CTPYKTYPHBIX ()OPMYJT OpPraHMYECKHUX BELIECTB OTIENbHBIX KJIACCOB, MCIOJIB3YysS HX
Ha3BaHWA TI0 CHUCTEMaTHYeCKOW HoMeHKmarype. PacdeTsl mpocreiimeir ¢Gopmysbl
OpPraHUYECKOM MOJIEKYJIbI, UCXOJI U3 AJIEMEHTHOro coctana (B %).
Tema 8.2. OcHOBHOE coiepKaHue 10
CaolicTBa TeopeTuyeckoe 00yueHUe 6 OK 01
OpPraHUYECKH | DU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COCAWHEHUW OTIEJIBHBIX KJIAaCCOB OK 02

X COeIUHEHUI

(ocobeHHOCTH KiTacCU(HUKAIIMA ¥ HOMECHKJIATyphl BHYTPH KJlacca; TOMOJOTHYECKUHN Pl U
obmast ¢opmyna; m3omepus; (HU3NISCKUE CBOMCTBA; XHUMHYCCKHE CBOMCTBA; CIIOCOOBI
MOJTYYEHHUS]):




- TMpeJAeNibHbIE YIIIeBOAOPOAbl. ['OpeHrne MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHUKOB
TEIUIa B IPOMBIIUIEHHOCTH U ObITy. CBOWMCTBA MPUPOJHBIX YIIIEBOJIOPOIOB, HAXOXKICHUE
B IPUPOJI€ Y IPUMEHEHHE aJKAHOB;

- HempelesbHblE W apoMaTHYecKue yrieBojopoibl. llommmepuszanus »THlIeHa Kak
OCHOBHOE HaIlpaBJI€HUE €ro MCHoJb30BaHusA. [opeHue aneruieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOIO MJIAMEHU JJIsl CBAPKU M PE3KU METaJJIOB;

- KUCIIOPOJICOEPKAINE COSAUHEHUS (CTUPTHI U IPOCThIEe dPUPHI, EHOIbI, aTbJACTUJIBI U
KETOHBI, KapOOHOBBIE KHCIOThI U WX MNPOU3BOJAHBIC). [IpakTHyeckoe MNpUMEHEHHUE
STUJICHTIIUKOJS, TiulepuHa, Qenona. Ilpumenenue dopmanbaeruaa, amneraibieruia,
YKCYCHOM KHCJIOTBl. MbIJla KaK COJU BBICIIUX KapOOHOBBIX KHUCIOT. Motoiiue CBONWCTBa
MbLIA; a30TCOJICPIKAIllUe COSTUHECHHS (AMUHBI 1 aMUHOKHCJIOTHI, OCJIKN).

IIpakTHyeckue 3aHATHS

Pemrenne nenodex nmpeBpanieHnii Ha TeHETHYECKYIO CBSI3h MEXKY KilaccaMu
OpraHUYeCKUX COEIMHEHUHN C COCTAaBIIEHNEM HAa3BaHUN OPTraHUYECKUX COSTUHEHUN 10
TPUBUATBHON UM MEXKIYHAPOIHOM cCTeMaTH4eCcKoil HoMeHKIatype. Pemenue
pacyeTHHIX 3a7a4 [0 YPABHEHUSIM PEaKIMi C yYaCTHEM OPraHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATUA

JlaGoparopnas pabora «IlonydeHue 3THIICHa U U3YUCHUE €T0 CBONCTBY.

[Tony4yenue 3TuiIeHa U3 dTaHOJIA B TAOOPATOPUU U U3YUYCHHE €T0 (PU3HUECKUX U
XUMUYECKUX CBOMCTB. COCTaBI€HUE PEAKIIUI TPUCOEANHEHNS U OKUCIIEHUS Ha IPUMEPE
sTUiEeHA. PellleHne pacueTHbIX 3a7a4 C UCIOJIb30BAHUEM IJIOTHOCTH Ta30B 0 BOJOPOAY U

BO3JIYXY.

Tema 8.3.
Opranuueckue
BellleCTBa B
KUZHEACATEb
HOCTH
YeJoBeKa.
[TpownsBoacTBO

OcHOBHOE cofepkaHue

Teopernueckoe oOyueHue

buooprannyeckue coenunenus. [I[pumenenmne u 6uosorudeckas pojib yrieBOI0B.
OxkucrieHue yrieBoJ0B - MICTOYHUK SHEPTUU KUBBIX OpraHn3mMoB. O0IacTu MpUMEHEHUS
amuHOKuCHOT. [IpeBpamennst 6enkoB Uiy B opranusmMe. buonorndyeckue GyHKmm
0enkoB. buonornueckue PyHkuuu kupoB. Posib oprannyeckoi XuMuu B pelieHUN

OK 01
OK 02




Y IPUMEHEHUE

npo0iem nuieBon 6e3onacHocTH. HykiIenHOBBIE KUCIOTBI: COCTaB U CTPOCHHUE.

oprannueckux | Ctpoenue HykiaeoTuaoB. CoctaB HykienHoBbiX kuciot (JIHK, PHK). Ponb HykiienHOBBIX
BEIIIECTB B KHCJIOT B JKU3HEAESITEIIbHOCTH OPraHU3MOB.
IPOMBIIIEHHO| [IpOM3BOACTBO OPraHMYECKUX BELIECTB: MPOU3BOACTBO METAHOJA, MepepaboTka HEePTH.
CTH [TonuaTHiieH  Kak  KPYMHOTOHHAXXHBIA  MPOIYKT  XUMHUYECKOTO  IMPOU3BOJCTBA.
[Ipumenenue stunena. [Ipou3BoIcTBO U MPUMEHEHUE KayuyKa U PE3UHBI.
CUHTETMYECKHE U HCKYCCTBEHHBIC BOJIOKHA, UX CTpOeHHUE, CcBOMcTBa. I[IpakTmyeckoe
UCIIOJIb30BaHUe BOJIOKOH. CHUHTETUYECKUE TMJIEHKU: U30JIALMS Il TPOBOJOB, MEMOPAHbI
JUISL OTIPECHEHMUSI BOJIbI, 3aIUTHBIE TUICHKHU JIJIT aBTOMOOWIIEH, TIaCThIPU, XUPYPTrUYECKUE 2
noBsi3ku. HoBBIE TEXHOJIOTUM  JaJdbHEWIEro COBEPIICHCTBOBAHUSA  IMOJIUMEPHBIX
MaTEepHaJIOB.
Ponb oprannyeckod XMMHUM B pPEIIEHUH MPOOJIEM BDHEPreTHYecKod Oe30MacHOCTH, B
Pa3BUTHUU MEIUIIMHBI, CO3/IaHMM HOBBIX MAaTEPHAIOB, HOBBIX HMCTOYHHUKOB JSHEPIUU
(aIbTepHATUBHBIE UCTOYHUKH SHEPTHUN).
IIpakTH4yeckue 3aHATHS 2
Pemenue npakTHKO-OpUEHTUPOBAHHBIX 3aJIaHUN MO COCTABIICHUIO XUMUYECKUX PEaKIIHA, 2
OTpaXKaroIIUX XUMUYECKYIO aKTUBHOCTh OPTaHUYECKUX COSAMHEHUH B pa3IMUHbIX Cpeax
(MpUPOTHBIX, OMOJIOTHICCKHUX, TEXHOTCHHBIX ).
KontponbHas C . 2
pabora 3 TPYKTYpa U CBOMCTBA OPTAHMYECKUX BEIECTB
Pasznen 9. HccaenoBanne U XMMUYeCKUl aHATH3 00bEKTOB Onocdepbl 18
Tema 9.1. OcHoOBHOE coaepkaHue 4
OcHOBBI JlaGopaTopHuble 3aHATHS 2
nabopaTopHoii | JlaboparopHas pabora « OCHOBBI 1a00PATOPHOM TPAKTUKI. OK 01
IPAaKTHKH B JIabopaTopHas mocyia U XuMH4YeCKue peakTuBbl. OCHOBHBIE JIAOOPATOPHBIE OIIEPAITHH. 5 IIK 2.10
npodeccuonan | Jlaboparopaoe o6opynoBanre. TexHuka 6€30MaCHOCTH U NpaByia paboThl (IIOBEAEHHNS) B
bHBIX nabopaTopum.




1abopaTopusix

IIpakTuyeckue 3aHATHHA

BrImosTHeHHE THITOBBIX PacYeTOB IO TEMATHKE dKCTICPUMEHTA (BBIXO TPOAYKTa PEaKITiH,
Macca HaBeCKH, 00beM pactBoputelisi). O0paboTKa JaHHBIX, AaHAIU3 U OI[EHKA UX
JIOCTOBEPHOCTH (BBIYMCIICHHE CPETHETO 3HAUCHUS IKCIICPUMEHTAIbHBIX JaHHBIX,
HOTPEIIHOCTH ).

[IpencraBnenue pe3yabTaTOB YKCIIEPUMEHTA B pa3inuHoi hopme (Tabmnuia, rpaduk,
OTYET, IOKJIAJ], IPe3eHTAIHS).

Tema 9.2.
XHUMHUYECKUUN
aHaju3 npoo
BOJIbI

OcHoBHOE coaep:xanmne

10

TeopeTnueckoe o0yueHune

Knaccuduxkarus nmpo0 BoabI 10 BUAY U HA3HAUCHUIO, UCXOJIS U3 €€ XUMUYECKOTO
coctaBa. OpraHoJieNTHYCCKHE CBOMCTBA (3amax, Ipo3pavyHOCTh, [IBETHOCTh, MYTHOCTB)
BOJIbl. KHCITOTHOCTB W IEIOYHOCTH BOABL. PH cpeibl 1 METO/BI €€ Ompe/IeICHUS.
JKecTkocTh BOABI M METOIBI €€ onpeaeieHus. CyImHOCTh METO/1a TATPOBAaHMS. Bus
’KECTKOCTH BOJIbI (BpEMEHHAsI M ITOCTOsTHHAS ). JKeCTKOCTh BOJIBI KaK MPUYHHA BBITIAICHUS
0CaJIKOB WM 00pa30BaHMsI COICOTIIORECHHN, UMEIOIITNX MECTO B OBITY U Ha
IPOU3BOJICTBE.

CocTaB coJieid, BEI3BIBAIOIINX JKECTKOCTh BOJIBI. XUMUYECKHUE MPOIIECCHI, YCTPAHSIOIIHNE
KECTKOCTh BOJIbI. Y PaBHEHUS XUMUIECKIX PEAKIUI, HIUTFOCTPUPYIOIIUX MPOIECCHI,
MIPOUCXOIAIINE TIPU YCTPAHEHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH
OBITOBBIMHU M XUMHYECKUMH crioco0aMu. CriocoObl yCTpaHEHHUS MOCTOSHHOM KECTKOCTH.

OK 01

OK 02

OK 07
1K 2.10..

IIpakTuyeckue 3aHATHS

1. Tect «CBoMCTBa B COCTAB BOJBI».

2. 3amaane «XUMUYECKHUI COCTaB BOJIbI, THII BOJBI U CIIOCOOBI €€ MPUMEHEHUS (C
WCIIOJIb30BAaHMEM HOPMAaTHBHBIX JOKYMEHTOB).

3. [IpakTHKO-OpHEHTUPOBAHHBIC TEOPETUUECKUE 3a/IaHUSI HA COCTaB BOJIBI U CITIOCOOBI
BBIPAYKCHMSI KOHIICHTPAIIUN U MEpecUYeT KOHIEHTpaILMH (C UCTOJIb30BaHUEM
HOPMAaTHBHBIX JJOKYMEHTOB).




JlabopaTopHble 3aHATHA

HccnenoBanre XMMHUYECKOTO COCTaBa MPOO BOIBL.
1. JIabopaTtopHas pabora «O4ucTka BOABI OT 3arpsi3HEHUI.

Hcnonb3oBanue MeToA0B (PUIBTPOBAHUA U AJCOPOLMU JUIsl OTIEICHUS 3arpsA3HEHU B
uccienyemMou mpode Boabl. BeiOOp MeTO1a OUYMCTKY B 3aBUCUMOCTH OT BUJA arps3HEHUS.
CpaBHeHue 3(pPEeKTUBHOCTH Pa3IMYHBIX METOJIOB OYUCTKH BOJBI B Pa3HBIX YCIOBUSX (B
1abopaTopuu, B JOMAIIHUX U MOJEBBIX YCIOBUSIX).

2. Jlabopatopnas padota «Onpezaenenne pH Boabl U €€ KUCTOTHOCTHY.

Onpenenenne pH cpelnbl ¢ MOMOIIBIO YHUBEPCAJIBbHOIO MHAMKATOopa. lcmonb3oBaHue
TUTPOBAHUS JUISI ONpejieiieHuss KUCIOTHOCTU. OnpeaeneHue o0meid KUCIOTHOCTH BOJIBI,
pacuer cBOOOAHON KucCIOTHOCTU. Ormpejenenue oOmEed U CBOOOAHOW IIETOYHOCTH.
CocrapiicHHE YpaBHCHUH pEAKIUM, MPOTEKAOIIMX TPU OMPEICICHUH KHUCIOTHOCTH/
IEJIOYHOCTH TTPOO BOJBI. Y CTAaHOBIIEHHUE CIIOCOOOB HCIIOIB30BAHUS UCCIEAOBAHHBIX TIPOO
BOJBI B )KM3HEIEATEIIbHOCTH YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JaHHBIX O COCTaBE.

3. Jlabopatopnas padota «OrpeaesieHne KeCTKOCTH BOABI U CIIOCOOBI €€ YCTPaHESHUS.
CnocoObl  ycTpaHeHHsS BCEX BHJIOB JKECTKOCTH B 3aBHCHMMOCTHM OT COCTaBa COJeEH
JKECTKOCTU. PellleHne 5HKCIepUMEHTaJbHOM 3aJlaud Ha BBIABJICHUE BPEMEHHOW U
MOCTOSIHHOM JKE€CTKOCTH BOJIbI. OIIeHKa BEPOATHOCTH YCTPAHEHUSI BCEX BUIOB KECTKOCTH
B IOMAITHUX YCIIOBHUSIX.

Tema 9.3.
HccaenoBanu
¢ 00BEKTOB
ounocdepnr

OcHOBHOe coaep:KaHue

JlabopaTopHble 3aHATHA

HccnenoBanne mpenioKEHHOTO OOBEKTa Ha KHUCIOTHOCTh, HIEIOYHOCTh, XUMUYECKHMA
cocTaB (3arpsi3HUTENIM, MaKpo- U MHUKpodJeMeHThl). OO0paboTka pe3yJabTaToB
uccnegoBanua. OIleHKa KayecTBa MCCIEAyeMOoro OOBEKTa, HCXOHsl U3 pe3yJbTaToB
XUMUYECKOr0 aHaJIN3a.

OK 01

OK 02

OK 04

OK 07
IIK 2.10

ITpome:kyTOYHAs aTTecTANM N0 AUCUUIINHE ( 1uddepeHIUPOBAHHBIN 3a4eT)

Bcero

84




3. YCJIOBUS PEAJIMBAIIUNA ITPOI'PAMMBI YYEBHOM
JANCIHUIIINHBI
3.1. TpeOoBanussi K MHHHUMAJIBHOMY  MAaTEePHAIBHO-TEXHUYECKOMY
odecneyeHHuIo
Jlns peanuzanid NPOTPaMMbl  TUCHMIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI
CJIeIyIOIINE CIIeUaIbHbIe MOMEUIEHUS: YUeOHbI KaOMHET XUMUU W/ WU y4eOHOU
XUMHYECKOU TabopaTopuu

OGopynoBanue yuyeOHOro kaOuHeTa (HAILJISIHbIE MOCOOMS): HaOOPHI
[IAPOCTEP)KHEBBIX MOJENEd MOJIEKYJ, MOJEIH KPHUCTAUIMYECKUX PEUIETOK,
KOJUIEKIIMM TIPOCTBIX U CIOXKHBIX BEUIECTB W/WIM KOJUIEKIUU MOJIMMEPOB;
KOJUIGKIIMSI TOPHBIX MOpPOA M MUHEpasioB, Tabiuua MennaeneeBa, ydeOHbIE
¢unbMbL, TU(POBBIE 00pa30BaTENbHBIE PECYPCHI.

Texnnueckue cpeacTBa oO0y4yeHMsl: KOMIBIOTEp C  YCTPOHCTBaMHU
BOCIIPOU3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJbTUMEIUNHAS TOCKA, yKa3Ka-TIPe3eHTEP sl IPEe3eHTallU.

Ob6opynoBanue j1adopaTopuu U padoYnxX MecT Ja0OPATOPHU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPHI, MHKPOCKOI, JyMbl, MPEIMETHBIC W
MOKPOBHBIE CTEKJIA, TUTAHIICTHI JJIA KalleJdbHBIX peakuui, ¢(UILTpOBATbHAS
Oymara, MpOMBIBAJIKM, CTCKJISIHHBbIC MPOOUPKU, PE3WHOBBIE MPOOKH, (POHAPUKH,
HA0Op pEaKTUBOB, CTEKJISHHBIC TMAJOYKH, IITATUBBI JUIsi TPOOHMPOK;, MEpHBIC
UWIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JEIUTENbHbIE HHIMHApUYecKue (50-
100 wut), ctynmku ¢ TmiecTdkoM, (apdopoBbie dYaIlIKH, THUHIETHI, (UIBTPHI
OyMakHble, BaTa, Mapiid, YacOBbIE€ CTEKJA, OJJIEKTPOIUIUTKH, JabopaTopHbIE
IITaTUBBI, CIOUPTOBBIE TOPEJKH, CIUYKUA, MPUOOp IJIs TOJydeHHUs Tra3oB (Wid
npoOupKa ¢ ra3o0TBOJHON TpyOKoOif), AepxaTenu s MPOOUPOK, CKISIHKU MJis
XpaHEHMs] PEaKTUBOB, pa3AaTOYHbIC JOTKH; xuMHuueckue crakansl (50, 100 u 200
MJ1); IINATENN; MUHLEThI, TUTE€JIbHBIEC IIUIIbI;, CEKYHIOMEPHI (TailMephl), MEPHbIE
npobupku (Ha 10-20 mur) u mepHbie kKoaobI (25, 50, 100 u 200 mur), BoastHass GaHs
(WM TepMoOCTaT), CTEKJITHHBIC MAJIOYKH; KOHUYECKHE KOJIOBI 111 TuTpoBaHus (50
u 100 wmu1); MHOAMKATOpPHBIE MOJOCKU Uil ompeneneHus pH u cranmaptHas
WHJMKATOpHAs IIKaJla; YHUBEPCAIbHBIN MHAUKAaTOp; nuneTku Ha 1, 10, 50 ma (wm
no3aropsl Ha 1, 5 u 10 Mi1), OrOpeTKH 711 TUTPOBAHMS, MEAUIIMHCKHUE IITTPUIIBI HA
100-150 mu, nabopaTopHbIe W/ WX aHATUTHYECKHE BeChl, pH-METphI, CyIMIbHBIN
mkad, u ap. 1abopaTopHOoe 000pPYIOBAHHUE.

3.2. HNudopmannonHoe odecnevyeHue peajn3anuu NporpaMmbl

OCHOBHBIE UCTOYHHUKH:
1. Tabpuensa O.C. Xumus. 10 kimacc. YraybmeHHbIl ypoBeHb: yueoruk / O. C.

INa6puensn, U. I'. Octpoymos, C. A. Ciankos. - [Ipocsemenue, 2022. — 399
2. Xwumwus. 11 xmace. YrmyOnennsiit ypoBeHs: yaeOnuk / O. C. 'abpuensna, U. T.

Octpoymos, C. A. Cmankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432



I[OHOJIHI/ITCJILHLIe HCTOYHHUKU

http://lib.bsaa.edu.ru — 3B Bearopoackoro 'AY

http://znanium.com — IBC «3Hanmym»
http://e.lanbook.com — 9BC «JIanb»
http://ebs.rgazu.ru — 9BC «AgriLib»

4. KOHTPOJIb ! OIIEHKA PE3YJBTATOB OCBOEHHUS YYEBHOM
JANCIUIIJIMHBI

KoHTponib U oleHKa pe3ynbTaToB 00y4eHHs ocyiiecTBisieTcs: KoHTponbs u
OILIEHKa pe3yJbTaTOB OOYUYEHHUS OCYIIECTBISCTCS IpPEIojiaBaTeieM B IPOIEcce
NPOBEJICHUS TMPAKTUYECKUX 3aHITHH M JTA0OpAaTOPHBIX padOT, TECTUPOBAHHUS, a
TaK)KE BBIOJHCHUS OOYYaIONUMUCS WHIAUBUAYAJIbHBIX 3aJaHUH, IPOCKTOB,
uccienoBanui. Pe3ynbratel 00ydeHUs OMpENEeNsioT, 4TO 00y4arouuecs AOJKHBI
3HaTh, MOHUMATh U JEMOHCTPUPOBATH 110 3aBEPIICHUN U3YUCHUS AUCIUTUIMHBI.

Jnst hbopMHUpOBaHUs, KOHTPOJISI M OLIEHKH PE3YJIbTATOB OCBOEHHUS Y4YEOHOM
JTUCIUIUIMHBI UCIIOJIB3YETCs] CUCTEMA OLIEHOYHBIX MEPOIIPHUATUH, TTPEICTABIIAIONIAS
co00Ol KOMIUIEKC YYE€OHBIX MEpONPHITHI, COTJIAaCOBAHHBIX C pe3yJbTaTaMu
oOyuenuss u copmynupoBanHeix ¢ ydetom @PI'OC COO (mpenmerHbie
pe3yabpTathl o auctuiuinie) 1 @I'OC CIIO.


http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

Mopyas / Paznes /

Ne Tema Pe3yabTaTr 00yueHus OueHoYHbIe MEPONIPUATHS OK
I
1 | Pazgen 1. ®opMyIHpOBaTH 0230Bble MOHITUA U
OcHoBBI 3aKOHbI XMMHH
CTPOEeHUs
BelllecTBa
1.1 | Crpoenue atomoB | CocTaBiATh XUMHYECKUE (HOPMYJIBI 1. Tect «CTpoeHre aTOMOB XUMHUYECKUX FIEMEHTOB U MpUpoa OK 01
XUMHUYECKUX COETMHEHUH B COOTBETCTBHH CO XUMUYECKON CBSI3M.
AIIEMEHTOB U CTENEHBIO OKUCIICHHUS] XUMHYECKHIX
pupoa 3JIEMEHTOB, UCXOJs U3 BAICHTHOCTH U
XUMHUYECKOH CBS3U | DJIEKTPOOTPULIATEILHOCTH
1.2 | Ilepuomnyeckuii XapakTepu3oBaTh XUMUYECKHUE [IpakTUKO-OpHUEHTHPOBAHHBIE TEOPETUUECKUE 3a/IAHUS HA OK 01
3aKOH U Tabnuna 3JIEMEHTHI B COOTBETCTBHUHU C UX XapaKTepHu3aluio XUMHUYECKUX 3JeMEHTOB: «Mertamnueckue / OK 02
JI.1. MenzeneeBa | MOJIO)KEHUEM B IEPUOJUYECKON CUCTEME | HEMETAJUIMYECKUE CBOMCTBA, AIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K
XUMUYECKUX 31eMeHTOB J[. 1. 3JEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX
MeneneeBa 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IEPUOANYECKON CUCTEME
xuMuueckux anemeHToB .M. Meunneneesay.
2 Pa3znea 2.
XumMuyeckue KonrpoJsbHas padora «CTtpoeHue KonTtposbHas padora «CTpoeHune BemecTBa 1 XMuMU4ecKHe

peakuuu

BeHIeCTBA U XUMHUYIECCKHUE PCAKIIUN

peakuumy




2.1 | Tunsl xumuyeckux | - CoCTaBIATh pEAKIMK COCTUHEHUS, OK 01
peaxiuit pasnokeHus, oOMeHa, 3aMeIIeHUs, - 3ama4d HAa COCTABJICHUE YPABHCHHM pEaKIIUii:COSMHEHUS,
OKHUCJIUTEIIbHOBOCCTAHOBHUTEIHHBIC 3aMeIIeHUs, Pa3JIoKEeHHUs, OOMeHa
peaKIuu U peakinu 3amaun Ha pacyeT KOJIMYSCTBECHHBIX XapaKTEPUCTHK TIPOIYKTa
KOMIUTIEKCOO0pa3oBanus (Ha mpuMepe peaKIuy COCTMHEHNS; MAaCCOBOM HITM 0OBEMHOH JIOJTH BBIXO1a
TUIPOKCOKOMILIEKCOB QTFOMHHHS U MPOJIYKTA PEAKITUU COCTUHEHHSI OT TEOPETUUYSCKU BO3MOKHOTO;
IIMHKA) C Y9aCTHEM HEOPraHHIECKUX 00BEMHBIX OTHOIIICHUH T'a30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
BEILIECTB MCXOJIHBIX BEIIECTB U MPOJAYKTOB PEAKIIMH; MacChl (00bEM,
KOJIMYECTBO BEIIECTBA) IMPOJIYKTA PEAKIIUH, €CIIA OJJHO U3 BEIIECTB
JTAHO B BUJIE PaCTBOpa C ONMPEACICHHON MAacCOBOM JT0JeH
pacTBOPEHHOTO BEIIECTBA.
2.2 | Onexrposmutuueck | CoCTaBIATh YpaBHEHUSI XUMUYECKUX 1. JTabopatopHas pabota «Peakuuu ruipoan3a. OK 01
ast IMCCOIMAIMsI U | peakuu HOHHOTO OOMeHa ¢ y4aCTHEM
MOHHBIA 0OMEH HEOPraHMYECKUX BEILEeCTB
3 Paznea 3.
HccaenoBathb aucnepcHbie CHCTEMbI KonTpoasHasi padora no teme «/lucnepcHbie cHCTEMbD)
JAucnepcHble
3.1 JlucniepcHsbie Pa3znuyaTh UCTUHHBIE PACTBOPHI,
CHCTEMBL I KOJUIOMJTHBIE PACTBOPHI 1 1. IIpakTUKO-OpHUEHTHPOBAHHbBIE pacteTHbIC 3a/laHHs Ha IMCTIEPCHBIE | (yre ()1
(baKTOPBI HX IPYBOJIHCIEPCHBIE CHCTEMBI Ha OCHOBE CUCTEMBI, UCIOJIb3yeMbIE B OBITOBOM U MPOU3BOICTBEHHOM OK 02
YCTOHYHBOCTHU XMUMHYECKOTO HKCIIEPUMEHTA ACATCILHOCTH HelIoBeka.
3.2 |HUccnenosanue HccnenoBaTh (GU3UKOXMMUYCCKHE OK 01
BOJICTE CBOJICTBA JlaGopartopnas pabota
MUCTIEPCHBIX CUCTEM | PA3TUYHBIX BUJIOB - LpuroToBnenne pacTeopos;
- HccnenoBaHue TUCTIEPCHBIX CUCTEM.
JIMICTIEPCHBIX CHCTEM
4 Pazgean 4. HccaenoBarb cTpoeHue H cBOicTBa KonTposbHas padora «CB0OHCTBa HECOPTAHHYECKUX BEIIECTB)»
Ctpoenne u HEOpPraHM4ecKUX BellecTB
CBOliCcTBA
HEOPraHUuYeCKUX
BelleCTB
4.1 | Kinaccuduranpms, Knaccuduumposarh neopranuyeckue 1. Tect «HomeHKIIaTypa 1 Ha3BaHUE HEOPraHMICCKHX BEIIECTB OK 01




HOMEHKJIAaTypa u

B€IICCTBA B COOTBETCTBUHU C UX

UCXOJIS U3 UX XUMUYECKOH (pOpMyJIBbl MIIM COCTaBIICHHE XUMUYECKON

pCaKknuu.

CTpOEHHE CTPOEHHEM (bopMyIBI HCX0As U3 Ha3BAHUS BEIIECTBA IO MEXIyHAPOHON UIIH

HEOPraHn4eCcKuX TPUBUAILHOII HOMEHKIJIATYpe.

BEILIECTB 2. 3ajaum Ha pacyeT MacCOBOM J0JIH (MacChl) XUMHUYECKOTO
3JIeMEHTa (COETUHEHHMSI)B MOJIEKYIIE (CMECH).
3. [IpakTudeckue 3aganus Mo KiIacCU(pHUKALUN, HOMEHKIIAType U
XAMHUYECKUM (hOpMyJIaM HEOPTaHUUYECKUX BEIECTB PA3IUIHBIX
KJIaCCOB.

12 DU3HKO- CocTaBiiaTh ypaBHEHUS XUMHYECKUAX 2. 1. Tect «OcoO6eHHOCTH XUMHYECKUX CBOWCTB OKCHAOB, KHCIIOT, OK 01
XIUMHUECKHE pEaKIMK HOHHOTO 0OMEHa ¢ y4acTHEM OCHOBaHMH, aM(OTEPHBIX THAPOKCUIIOB U COJIEI. OK 02
CBOICTBa Heopranuieckux pemects. COCTABIATL | 2, [[pakTHKO-OPHEHTHPOBAHHBIE TEOPETHUECCKHE 3a1aHHs HA
HEOPraHN4ecKuX YPABHCHUS XUMHICCKHX PCAKIINH CBOICTBA U MOJIy4EHNE HEOPraHUUECKUX BEILECTB.

BEILIECTB MOHHOTO OOMEHa C yJacTHeM JIaboparopHas paboTa «CBOWCTBA METAIIIOB U HEMETAILIOBY.
HEOPraHN4YeCKUX BEIECTB
5 Pa3znea 5. HccaenoBars paBHOBeCHE H CKOPOCTH
Kunernueckue u XMMHYECKHUX PeaKIui
TepMOJIUHAMHUYEC
KHe
3aKOHOMEPHOCTH
NPOTeKAHHSA
XHMHYECKHX
peakuum

5.1 Kunernueckue HccnenosaTh BAMSHNE KOHLEHTPALUN 1. JTaGopaTopHas paboTta Ha BbIOOP: OK 01
3aKOHOMEPHOCTU pearupyromux BeEeCTB U TeMIepaTypel | - «OnpeaeneHue 3aBUCUMOCTH CKOPOCTH peakuuu oT koHueHTpauun | OK 02
HIPOTEKaAHUS Ha CKOPOCTb XUMHUUECKHX PEaKLUil pearupyromux BeIeCTBY;

XUMHUECKUX 2. IIpakTUKO-OpUEHTHPOBAHHbBIE TEOPETHUECKUE 3a/IaHUsl HA aHAJIN3
peakiuii (akTOpOB, BIUAIOIUX HA U3MEHEHHE CKOPOCTU XUMUYECKOH




5.2 Tepmonnuamuueck | MccnenoBaTe BIMSHUE U3MEHEHUS 1. 3agauyn Ha pacdeTsl TEIUIOBBIX APPEeKTOB XuMudeckux peaknuii u | OK 01
ue KOHIICHTPAIIMU BEIIECTB, PEAKIIMK CPEbl | OMPEICIICHUE TUIIA PEAKIINH (110 TEIIOBOMY 3P HEKTY: IK30- U OK 02
3aKOHOMEPHOCTH U TeMIICpaTyphl Ha CMEIICHUE SHJIOTEPMHUYECKUE).

MPOTEKAHUS XHUMHYECKOTO PABHOBECHUS 2. IIpakTHKO-OpPHEHTUPOBAHHBIC 3a/IaHUS HA TIPUMEHEHHE PUHITUTIA
XUMHYECKAX Jle Illarenbe st HAXOXKICHUS HAIPABIICHUS] CMEIIICHUSI PABHOBECHS
peaxIuii. XUMHWYECKON PEeaKINK U aHATH3 (PaKTOPOB, BIUSIONINX HA CMEIIICHUE
PaBHOBecHe XHUMHYECKOTO PAaBHOBECHS.
XUMHAYECKUX 3. Jlaboparopras pabota «/3ydeHue BIUSHUS pa3IMIHBIX (DaKTOPOB
peaxiuit Ha CMEIICHNE XUMUICCKOTO PABHOBECHSY.
6 | Pa3gen 6. . 3ammTa Keiica (¢ yueToM Oyayuueii npogeccuoHaAIbLHOI
OueHnBaTh NOCJIECTBHUS OBITOBOI 1
Xumus B ObITY M . JIeATeJIbHOCTH)
NMPOU3BOACTBEHHOM NeATEIbHOCTH
NMPOU3BOJACTBEHH . .
. YyeJIoBeKa C MO3UIMIA IKOJIOTNUeCKO
0ii 1esITeIbHOCTH
0e30macHOCTH
yeJioBeKa
Xumus B OBITY H OrneHuBaTh MOCIEACTBUS OBITOBOM 1 Keiic (¢ yuerom Oymaymieii npodeccnoHaIbHOM NeITeTbHOCTH) OK 01
6.1 | TPOM3BOICTBEHHO | MPOM3BOICTBEHHOI MEATETHHOCTH B03MOKHBIE TeMBI KEHCOB: OK 02
i IesaTenbHOCTH YeJI0BeKa C MO3UIHI 9KOJIOrM4eCcKO 1. [oTeruieHre KIMMaTa U BEICBOOOKICHHE ra30BBIX THPATOB CO OK 04
YeloBeKa 0€30MacHOCTH JTHA OKeaHa. gg 271 0
2. bynyiue maTepuaisl Ui MAIIHHOCTPOCHHUSL. '
3. HoBble MaTepuasbl sl COJTHEUHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE PaCTUTEIbHBIX MPENapaToB.
7 Pasznen 7. HccaenoBath CBOIICTBA OPraHNYecKNX
KauyecTBennble U HEOPraHMYeCKHUX BellecTB ¢
peakuuu HCIOJIb30BAHMEM Ka4eCTBEHHbIX
0o0Hapy:KeHus peakuui
OpPraHu4yecKux
HEOPraHUu4YeCcKUuX
BelleCTB

7.1 OobHnapyxeHue HccnenoBaTh KadecTBEHHBIE PEeAKIIUU - JlabopaTtopHas paboTra AHAIUTUYECKHE PEaKIIM aHHOHOB. OK 01
HEOPraHMYECKUX HEOPraHNYECKUX BEIEeCTB 1. IlpakTudeckue 3aJaHus Ha COCTABIICHUE YPAaBHEHUN peakIuit
KaTHOHOB U 0OHapy)XeHHsI aHHOHOB, B T.4. B MOJICKYJISIDHOW U MOHHOHN (hopMax.




AHHUOHOB

7.2 | O6HapyxeHue HccnenoBaTh KaueCTBEHHBIE PEAKIIUN 1. JJaboparopnast pabota OK 01
OpraHM4ecKux OPraHUYECKUX COCIUHEHHUMN OTICIbHBIX - KauectBeHHbie peakiyy Ha OTJEIbHBIE KIACChl OPraHUYECKUX
BEIIECTB OTAEIbHBIX | KIaCCOB BEIIIECTB;
KJIACCOB C 2. [IpakTHdeckue 3a/1aHusl HA COCTABJIICHUE KAYECTBEHHBIX PEaKIni
MCIIOJIB30BaAHUEM 06H3py>I<GHI/I${ OpPTraHNYCCKUX CO€)1PIHCHPII>'I.
KaueCTBEHHBIX
peakui
8 Paznean 8. Knaccuduiuposats HeopraHuyeckue KonTposbHas padora «CTpoeHue U CBOCTBA OPraHNYecKUX
CtpoeHue u BEIIIECTBA B COOTBETCTBUH C MX BelleCTB»
CBOliCTBa CTPOECHHEM
OpPraHu4YecKux
BellleCTB
8.1 | Knaccuduxarnmusi, 1. 3amanus Ha cocTaBiIeHNE HA3BaHUI opraHudeckux coequnenuii mo | OK 01
CTPOEHHUE U TPUBUAJILHON WM MEXKIYHAPOJHON CUCTEMATUYECKOU
HOMEHKJIaTypa YcTanaBnuBaTh 3aBUCUMOCTD (PU3HKO- HOMEHKJIaType.
OpraHUYECKUX XUMHUYECKHUX CBOIMCTB HEOPraHMUECKUX 2. 3aaHus Ha COCTABJICHHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
BEIIECTB BEIIECTB bopmyn
8.2 | CpoiicTBa YcranaBiuBaTh 3aBUCUMOCTh (PU3HKO- 1. 3aanus Ha COCTABIICHHE YPaBHEHUN XUMUYCCKUX PEaAKIUi C OK 01
OpraHUYECKUX XMUMHUYECKHUX CBOMCTB OpraHU4eCKUX y4acTHUEM OPraHMYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa U OK 02
COeIMHEHU N BEIIECTB OT CTPOCHHSI MOJIEKYII CTPOCHHUSI.
2. 3aiaHus Ha COCTaBJICHHE YPAaBHEHUN XUMUYECKUX PEAKIIHiA,
WUTIOCTPUPYIOIIHUX XUMUYECKUE CBOICTBA C YYETOM MEXaHH3MOB
MPOTEKAHUS JaHHBIX PEAaKUU U T€HETUYECKOM CBSI3M OPraHMYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. JlaboparopHas pabota «[lomydeHue 3TuIeHa U U3yUYEHHUE €TO
CBOMCTBY.
8.3 | Opranuueckue OO6ocHOBBIBaTh 3HAUEHUE U MpUMEeHeHHe | [IpakTHKO-OpHEeHTHPOBAHHBIE 33/1aHUs TIO cocTaBiIeHuIo0 xumuaeckux | OK 01
BeIlleCTBA B OpPraHMYECKUX BEIIECTB B OBITOBOU U PEaKIyii ¢ yJacTHeM OpraHMYecKHX BEIecTB, ucromb3yemerx ams ux | OK 02
KU3ZHEACITEIIBHOC | MPOU3BOJACTBEHHOU JIEATEITbHOCTH uaeHTU(GUKAINH B OBITY U IPOMBIIIIIEHHOCTH.




TH YEJIOBEKA.
[IpousBoacTeo u
IIPUMEHEHHE
OpPraHUYECKUX
BEILIECTB B
MIPOMBIIIIIEHHOCTH

YCJIOBCKA UX (1)I/I3I/IKO ~XUMHUYCCKUMHU
CBOMCTBaAMHU

IIpukjagHoil MOAYJIb

9 | Paznen 9. HNHTepnperupoBaTh XMMHYECKHUE 3ammTa Keiica (¢ yueTom Oyayuei npogeccuoHaIbHOM
HUccaenosanue u npouecchl U siBJIeHUs B Onocgepe AeATeIbHOCTH)
XUMHUYeCKU
aHaJIU3 00bEKTOB
ouocdepbl
9.1. | OcHoBBI BBIMOTHATE TIOJIHBIN TTUKIT 1. JTabopatopHas pa6ora «OCHOBBI JIAOOPATOPHOU TTPAKTHUKI. OK 01
nabopaTtopHoit HKCIIEPUMEHTAJIBLHOTO UCCIIEIOBAHUS C 2. 3a/aun Ha BHIYMCIIEHHE CPEHEro 3HAYeHNs dKcrepuMenTanphpix | K
MIPAKTUKHU B coOroieHreM MpaBuil 6e30MacHOTO TAHHBIX, TOTPEIIHOCTH. 2.10
npodeccuoHalbHBIX (00paIleHus C BEIIeCTBAMU U 3. [IpencraBienue pe3yapTaTOB SKCIEPUMEHTA B pa3IM4HOI Gopme
abopaTopusix 1abopaTOPHBIM 000PYI0BAHUEM (Tabmuiia, rpaduK)
9..2 | Xumudeckui HccnenoBaTh XMMUYECKUN COCTaB TIPOO 1. Tect «CBoiicTBa U cOCTaB BOILI». OK 01
aHanu3 npo0 BOJABI | BOJIBI 2. TIpaKTHKO-OpHEHTHPOBAHHBIE TeOpEeTHUEeCKUe 3a1anns Ha coctap | LIK
BOJIbI ¥ CTIOCOOBI BHIPA)KEHUSI KOHIICHTPAIMI U ITepecyeT 2.10
KOHIIEHTPALUH (C UCIOIB30BaHNEM HOPMATUBHBIX JOKYMEHTOB).
3. JJabopaTtopHas pabota «O4UCTKa BOJABI OT 3arPSI3HEHUID.
4.JIaboparopHas pabota «Omnpenenenue pH BoJsI U ee
KHCIIOTHOCTH»
5.JIabopaTtopHas pabora «OmnpeaeneHue >KkeCTKOCTH BOJIbI U CIIOCOOBI
€€ YCTpaHEHUSI».
9..3 | UccrenoBauune HccnenoBarh XUMHYECKUM COCTaB 3amuTa Kelca OK 01
00BEKTOB 00BEKTOB OHOCHhEPHI Ha TPUMEpE Bo3MoxHBIE TEMBI IPOEKTOB: OK 02




onocdepsl

IMPOAYKTOB IMUTAHWA, BOJbI U ITOYBbL

1. UccnenoBanue cocraBa MUHEPAJILHOM BOJIbI M PEKOMEHALMH 110
€€ UCI0JIb30BaHUIO.

2. VccnenoBanne pa3pymiaroniero 1eHCTBUs MPUPOAHON BOIBI HA
II0YBY.

3. UccnenoBanne kauecTBa MATHEBOW BOIBL.

4. UccnenoBanue mpo0 BOJOTPOBOAHON BOJIBI HA MPEAMET
YCTPAHEHUS KECTKOCTH.

5. Ycrpanenue ®eCcTKOCTH BOJIBI B CEITbCKOXO03SIMCTBEHHOM
JEATETBHOCTH.

OK 04
OK 07
11K 2.10
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