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Pabouass mporpamma y4eOHOM IUCHUIUIMHBI «XHUMHs» paspaboTaHa B
coOoTBETCTBUM ¢ DeiepaabHbIM rOCYJapCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
cpeaHero mpodeccuoHaabHOro 00pa3oBaHMsl 1Mo cnenuaibHocTH  35.02.16
DKCIUTyaTalldss U PEMOHT  CEJIbCKOXO3SMCTBEHHON TEXHUKH W 000pYyJI0BaHUS
yrBepkeHHoro Ilpukazom MuHHCTEpCTBA  MPOCBEILICHUS Poccun ot
_14.04.2022r. Ne 235, ®enepaibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM CpeaHero oOiero oOpa3oBaHusi, yTBepxkIeHHoro Ilpukazom
MunucrepctBom obpazoBanus u Hayku Poccum ot 17.05.2012 r. Ne 413 (pen.
[Ipukazom MunuctepcTBa oOpazoBanus u Hayku Poccun ot 12.08.2022 1. Ne 732),
OpUMEpPHOW  TporpaMMoil  00meoOpa3oBaTeIbHOM ~ y4eOHOM  JUCIUIUIMHBI
XUMHS___ TS npodeccnoHaTbHBIX o0pa3oBaTeNbHbIX OpraHM3aIluii,
PEKOMEHI0BaHHOU denepanbHBIM roCy1apCTBEHHBIM OFOKETHBIM
00pa30BaTEeNbHBIM  YUPEKICHHEM  JOMOJHUTEIBHOTO  MPOo(ecCHOHAIBHOTO
oOpazoBanust «/HCTUTYT pa3BUTUS NPOPECCHOHATBHOIO OOpa3oBaHUSD  OT
30.11.2022 r. nporokon Ne 14 u PexkoMmeHAanusMH MO OpPraHU3aLMU MOJTYyYCHUS
cpenHero oomero o0pa3oBaHusA B IpeAeliax OCBOEHHUS 00pa30BaTEIbHBIX
IporpaMM CpeAaHero mnpodeccnoHalibHOrO 00pa3oBaHUs Ha 0a3e OCHOBHOIO
obmero obpas3oBanus (mucbMo JlemapTamMeHTa TroCyAapCTBEHHOW IOJUTHUKU B
chepe cpenHero TMpodeCCHOHAIBHOTO 00pa3oBaHUs U MPOGHECCHOHAIBHOTO
o0yuyenuss Munucrepersa npocsemieaus Poccuu ot 01.03.2023 r. Ne 05-592).

CocraBurenu:  mpenogaBaTend — KageApbl — 00I1e00pa3oBaTEIbHBIX
mucuuiuinH Hepsidosa T.B., k.1.H. ['amenko 2.0.
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1. ACIIOPT TPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

«XHUMMUSA»
1.1. O61acTh NPUMEHEHUsI IPOTrPAMMBI

[Iporpamma y4eOHON JMCHMIUIMHBI  SIBJSIETCS  YacThlO  MPOTPaMMBI
NOJATOTOBKHM CIIELHATUCTOB cpeaHero 3BeHa B cooTBercTBuu ¢ @I'OC CIIO mno
cnequanbHocTh 35.02. 16 Oxkcmmyaranuss 1 pEMOHT  CEIbCKOXO3SMCTBEHHOU
TEXHUKU U 000pYyI0BaHUSA

1.2 MecTo MUCIUTIIIUHBI B CTPYKTYPE MPOTrpaMMBbI MTOATOTOBKU CTICIIHAIMCTOB
CpEIIHEro 3BEeHa

OO6meoOpazoBaTenbHas MUCHUIUIMHA «XUMHUS» H3y4daeTcss Ha 0a30BOM
ypOBHE B 00111€00pa30BaTEILHOM IIUKIIC y4eOHOro0 TiaHa OCHOBHOM
npodecCHOHAIbHOW 00pa3oBaTeIbHON MporpaMmsbl  crienranbHoCcTH: 35.02.16
OKcIuTyaTanys U peMOHT CeIbCKOXO03HCTBEHHOW TEXHUKU B 000PYIOBaHHUS

TpynoeMKOCTh TUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YPOBHE COCTaBiisieT 88
4acoB, U3 KOTOpBHIX /2 4YacoB - 0a30BbI Momynb (7 pa3aenoB) u 16 gacos -
NPUKIATHOW MOAYIh (2 pasaena), BKIOYAIONINN MPaKTUKO-OPUEHTHPOBAHHOE
coJiepyKaHue KOHKPETHOM NMpoQeccCun Ui CrIennaIbHOCTH.

1.3. esu ¥ 3212494 JUCUUIVIMHBI — TPeOOBAHUSA K Pe3yJibTaTaM 0CBOEHUS
JTUCHHUILIMHBI:

1.3.1. Ileau u 3324 JUCHHILIAHBI
DOpMHUPOBAHUE Yy CTYJICHTOB IIPEACTABJICHUS O XUMHYECKOW COCTaBJISIOLICH
€CTECTBCHHOHAYYHOM KAapTHUHHI MHpPA KaK OCHOBBI NPUHATUS PEUICHUN B
JKU3HEHHBIX W IMPOU3BOJCTBEHHBIX CHUTYalUsX, OTBETCTBEHHOI'O IIOBEICHUS B
MIPUPOJTHOM Cpelie.
3agayu JUCUUILIMHBI:
1) chbopMupoBaTh TOHUMAHHWE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUH B OKPYKAIOLIEH Cpelie, NEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh yMEHHUSI TPOBOAUTH pacueTbl IO XUMHUYECKUM QopMmyiaaM U
YPaBHEHUSIM XUMHYECKHX pEAKLMH, IUIAaHUPOBaTh W  HUHTEPHPETUPOBATH
pe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chbopMupoOBaTh HABBIKA MPOBEACHUS XUMHUYECKHUX OAKCIEPUMEHTAJIbHBIX



UCCJIEI0BAHMM ¢ COOI0/IEHHEM MpaBul 0€30MacHOro OOpallleHHsl ¢ BEeIleCTBaMHU U
71a00paTOPHBIM 00OPYAOBAHUEM;

4) pa3BUTh YMEHUS AHAIM3UPOBATH, OLICHUBATH, MPOBEPSTh HA TOCTOBEPHOCTh U
000011aTh MH(POPMAIIMIO XUMUYECKOTO XapaKTepa U3 Pa3InYHbIX HCTOYHHUKOB;

5) cdopMHupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBUSI CBOCH NIEATEIHOCTH U
XUMHUYECKUX MPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) chopmMupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHKCHHN XUMHUYECKON HAyKd |

TEXHOJIOTUM /ISl pa3BUTHUS COIIMATIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 00111e00pa30BaTeIbHON AUCHMILUIMHBI B c00TBeTcTBUM ¢ PT'OC CIIO n

HA OCHOBeE

Kon n

HAUMEHOBAHME I1aHupyeMbie pe3yabTaThl OCBOCHHS JUCHHMILINHbI

bopmupyembIx

KOMIICTCHIIMU

OGue’ JIMCHMILIHHADHBIE’

OK 01. JIP 05 B yactu TpyZ10BOr0 BOCIIMTaHUS: I1P6 2 BIameTh CHCTEMOM XMMHYECKHUX 3HAHHI,

BriGupats - TOTOBHOCTh K Tpydy, OCO3HAaHHE IIEHHOCTH | KOTOpas BKJIFOYAET: OCHOBOMOJIAraroIIKe

CIIOCOOBI MacTepcTBa, TPYAOT00ue; NOHATUS  (XUMHMYECKH  DJIEMEHT,  aToM,

pelieHus 3a1a4d | - TOTOBHOCTh K AKTUBHOM JCATCIIBHOCTH | OJICKTpOHHAas o00ojlouka aroma, s-, p-, d-

npodeCCUOHANIb | TEXHOJIOTMYECKOM M COLMANbHOW HANpaBJIEHHOCTH, | DJIEKTPOHHbIE ~ OpOWUTald  aTOMOB,  HOH,

HOM CIIOCOOHOCTH WHUILIMUPOBATH, IJIAHUPOBATH U | MOJIEKYJIa, BAJICHTHOCTb,

NEATEeIIbHOCTH CaMOCTOSITEJILHO BBITIOHSTH TaKyIO JAEATEIbHOCTD; AJEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHCIICHUS,

MPUMEHUTENIBHO | - UHTEpEC K pas3uyHbIM cdepaM TpoQecCUOHAbHON | XUMHUUYECKas CBsA3b, MOJb, MOJISIpHash Macca,

K  Pa3JIMYHBIM | JIEATECIIbHOCTH, MOJISIDHBI ~ 00BEM,  YIJIEPOJHBIA  CKEJIET,

KOHTEKCTaM OBnazieHUE YHUBEPCATHLHBIMHU YUYCOHBIMU dbyHKIMOHATBHAS TPYIINA, paguKall, U30MEpPHUs,
MO3HABATEIIbHBIMU JCHCTBUSMHU: U30MEpPBI, TOMOJIOTHUECKUWA PAI, TOMOJOTH,
MP 01 a) 6a30BbI€ TOTUYECKHUE IEHCTBUS: YIJIEBOJAOPOIbI, KUCIOPOA- U a30TCOAEPIKAIIUE
- CaMOCTOSITETILHO (POPMYJIMPOBATh U AKTYaJTU3UPOBATH | COSAUHEHUS, OMOJIOTUYECKH aKTUBHbBIC
npo0iemMy, paccMaTpUBaTh €€ BCECTOPOHHE; BelecTBa (yriaeBobl, KUPHI, OCIKH), MOHOMED,
- YCTaHaBIIMBAaTh  CYIIECTBEHHBIH  TNpPU3HAK  WJIU | IOJIUMED, CTPYKTYpHOE 3BEHO,
OCHOBAaHMsI NIl CpaBHEHUS, KJacCU(UKAIMU U | BLICOKOMOJEKYJISIPHbBIC COEMHEHUS,
0000111eHu S, KPUCTAJUIMYECKAsl pelieTKa, TUIbl XMMHYECKUX
- ompeAeNsaTh  LeIU  JIeSITENBHOCTH,  3aJlaBaTh | peakiuid  (OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS; 9K30-M JHAOTEPMHUYECKUE, PEAKIMU HOHHOTO
BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEUHUSI B obmeHa), pacTBop, AJICKTPOJIUTHI,
paccMaTpUBaeMbIX SIBIICHUSX; HEJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS
- BHOCUTh KOPPEKTHBBI B JESATEIbHOCTb, OIIEHUBATH | TUCCOLMAIINS, OKHCIIUTENIb, BOCCTAHOBHUTEIIb,




COOTBETCTBHE PE3yJbTATOB IIETSAM, OIICHUBATH PHUCKH
MOCJIEICTBUN ACITEIIbHOCTH;

- pa3BUBAaTh KPEATUBHOE MBINUICHUE TIPU PEIICHUU
YKU3HEHHBIX TPOoOIeM

JIP 07 6) 6a30BbIC HCCIIEIOBATCIBCKHAE ICHCTBHUSA

- BJaJIeTh HaBbIKAMHU Y4€OHO-UCCIIENOBATEIHCKOU U
MPOCKTHOM  JIEATENTbHOCTH, HaBbIKAMU pa3pelieHus
npoOJieM;

- BBISIBJISATH  NPUYMHHO-CJICACTBEHHBIE  CBSI3M U
aKTyaJIM3upoBaTh 3a/lady, BBIIBUTATh THUIOTE3Y €€
pelieHusi, HaXOJUTh apryMEHThl JUIsl J0Ka3aTeIhCTBa
CBOMX YTBEPXICHHH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH
pereHus;

- aHAJIM3UPOBATh TMOJYYCHHBIE B XOJC PEUICHUS 3a/1auu
pe3ynbTaThl, KPpUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MCHEHHE B HOBBIX YCIIOBHSX;

- YMETh TIEPEHOCUTh 3HAHWS B II03HABATCIBHYIO U
MPAKTUIECKYIO 00JIACTH KUZHEICATCITLHOCTH;
- yMETh  HWHTETPUpPOBATH  3HAHUA U3
MPEIMETHBIX 00J1acTei;

- BBIJIBUTATh HOBBIC WJEH, MpeasiaraTh OpPUTHMHAIIbHBIC
MOJIXO/IbI ¥ PEIIEHUST; CTIOCOOHOCTh UX UCTIOJIh30BaHMUS B
ITI03HABATEIbHOU U COLIMAJIbHON MPAKTUKE

pa3HbIX

CKOPOCTh XMMHYECKOW PEAKIHUH, XUMHUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (Teopusd
XMMHUYECKOTO CTPOCHHUSI OPTaHUYECKUX BEILECTB
A.M. byrtnepoBa, Teopusi 3JIEKTPOIUTUYECKOU
auccolManuy, nepuoauueckuii 3akon .M.
MeHnneneeBa, 3aKOH COXpPaHEHHMS  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUHU,
(baKkTOJIOTHYECKHE CBEJCHUS O CBOMCTBaX,
COCTaBe, IIOJIy4YECHUHU 151 6e3omacHOM
HCTIOJIb30BAHUH BAXKHEUIIINX HEOPTaHUYECKUX U
OpraHUYECKUX BEHIECTB B ObITY U MPAKTHUECKOM
JEATEIbHOCTH YEJIOBEKA;

- YMETH BBISBIISITH XapaKTEPHbIC PU3HAKH
M W B3aUMOCBS3b M3YYEHHBIX MOHATHH,
MPUMEHATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAHUN CTPOCHHS W CBOWCTB B3aHUMOCBS3b
V3YYECHHBIX TIOHSTHUH, MPUMEHSITh
COOTBETCTBYIOIIME TIOHATUS TIPU ONUCAHUU
CTPOEHHUSI U CBOWCTB HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB M HUX MPEBPALICHU;
BBISIBJISITh B3aMMOCBSI3b XMMHWYECKHX 3HAHUM C
MOHATUSAMU W TIPEJCTABICHUSIMH  JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;
I[IP6 3 ymeTh HCHONB30BaTh HAMMEHOBAHHS
XMMUYECKUX COCIMHEHUM MEXIYHApPOIHOTO
CO03a TEOPETUYECKOW U IMPUKIATHOW XUMHUHU U
TPUBHUAJIbHBIC HA3BAHUSA BAXKHEWIIINX BEILECTB
(oTwiieH,  anleTWieH,  TrAaulepuH,  (eHou,
dbopmanpaerua, YKCyCHasi KHCJIOTa, TJIUIMH,




yrapHbld ras3, yIJIEKMCJIbIA Tra3, aMMHAK,
raiieHasi i3BeCTbh, HEralleHasl U3BECTh, MIUThEBAs
cola MW JpYrux), COCTaBIATH  (DOPMYJIBI
HEOPTraHWYECKUX U OPraHUYeCKHX BEIIECTB,
YPaBHEHUS! XUMUYECKUX PEAKIUIl, OOBSICHATh UX

CMBICJI, IMOATBCPKAATh XAPAKTCPHBIC
XUMHUYCCKHUC CBOMMCTBaA BCIICCTB
COOTBCTCTBYOITUMH OKCIICPUMCHTAMHU Hu

3aMUCAMU YPABHCHUM XUMUYECKUX PEAKIIU;
- YMETh  yCTAaHABJIMBATh  MPHUHAICKHOCTh
W3YYECHHBIX HEOPTraHUYECKUX U OPTraHUYECKHUX
BEIIECTB K OINPEACICHHBIM KJlaccaM U TpyIMIiam
COCIMHEHUN, XapaKTEepU30BaTh HUX COCTaB M
BAKHEHUIIIME CBOMCTBA; OMNPEACHATh  BUIbI
XHMHYECKUX CBs3eH (KOBaJICHTHAs, HWOHHAas,
MeTaJInYecKas, BOJIOPOJIHAS ), THIIBI
KPUCTAJITTNYECKUX PEIIETOK BCIIICCTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIIUU;
- chopMupoBaTh MPEICTaBICHUS: 0
XUMHUYECKOM COCTaBJISAIONICH
€CTECTBCHHOHAYYHOM KAapTUHBI MHUpPa, POJIH
XAMUA B TIO3HAHWUM SIBJICHUW TPUPOABI, B
GbOpMUPOBAHUM  MBIIIJICHUS W KYJbTYphI
JUYHOCTH, €€ (PYHKIIMOHAJIIBHOM TPaMOTHOCTH,
HEOOXOIUMOW i1 PEIICHHS IPaKTHYCCKUX
3aJ1ad M DKOJOTHYECKH  OOOCHOBAHHOI'O
OTHOUIIEHHSI K CBOEMY 3JI0POBBIO M MPUPOJHOM
cpene;

[IP6 4 ymeTh TPOBOJUTH pACUETHI IO




XUMUYECKUM  (opMylaM ¥ YpaBHEHHUSAM
XUMUYECKUX  PEaKIMil C  HCIOJIb30BAHUEM
GU3MYEeCKUX ~ BEIWYMH,  XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHONW CTOPOHBI: MAaCCHI,
o0bema (HOpMalIbHBIE ~ YCJIOBUS) Ta3oOB,
KOJIMYECTBA BEIIICCTBA, UCTIOJIh30BaTh

CUCTCMHBIC XUMHWUYCCKHUC 3HAHUA OJIA IMPUHATHUA
peIHQHI/Iﬁ B KOHKPCTHBIX KHN3HCHHBIX
CUTyaluAaX, CBA3AHHBIX C BCHICCTBAMH H HX
IPUMCHCHHUCM

OK 02.
Hcnonb3oBaTh
COBpPEMCHHBIC
cpencTBa
MOVICKa, aHaJIHM3a
u
WHTEPIPETAINH
uHdopmaluu U
uH(OPMAITMOHH
bI€ TEXHOJOTUU
TUTST
BBITIOJIHCHUS
3ama4y
npodecCruoHalb
HOU
JEeATCTLHOCTH

B o6actu IeHHOCTH HAyYHOTO MTO3HAHUS:

JIP 04 chopMupoBaHHOCTE ~ MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKl U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
JManore  KyJabTyp, CHOCOOCTBYIOLIETO  OCO3HAHHIO
CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE; COBEPILICHCTBOBAHUE S3BIKOBOM
U YUTATEIbCKOMN KYJIbTYpbI KaK CpeAcTBa
B3aMMOJICUCTBUSL MEXKIY JIOJbMH M TO3HAHUS MUPA;

OCO3HAHHE LIEHHOCTH HAay4YHOU NEATEIBHOCTH
TOTOBHOCTH OCYIIECTBIISITH ITPOEKTHYO u
MCCIIEIOBATEIIbCKYIO ACATEIbHOCTh UHANBUAYAIBHO U B
rpynmne

OBnaneHue YHUBEPCAJIbHBIMU y4eOHBIMU

MTO3HABATEIILHBIMU JCHCTBUSMH:
MP 04 B) pabota ¢ undopmaruei:
- BIAJCTh HaBBIKAMHU TMOJy4YeHUsS WHPOpPMAIMN U3
UCTOYHUKOB  pa3HbIX  THIIOB, CaMOCTOSTEIILHO
OCYIIECTBIISITh TIOMCK, AaHalM3, CHUCTEeMATH3AalMI0 |

[IP6 3 yMeTh IMJIAaHUPOBaTH M  BBIMOJHSATH
XUMUYCCKANA  DKCIIEPUMEHT  (TpeBpalieHus]
OPTraHWYECKUX  BEIIECTB TPHU  HATrPEBaHUU,
MOJIYYCHUE OSTHJICHA W HM3YYCHHE €r0 CBOMCTB,
KauyeCTBEHHBIC PEAKIIMU Ha abJICTHIBI, KpaxMall,
YKCYCHYIO KHCJIOTY; JACHATypaius OCIKOB IpH
HAarpeBaHWM, I[IBETHBIC  PEAKIUH  OCIIKOB;
IPOBOIUTH

peakiMy MOHHOTO OOMEHa, OMPENENsTh Cpemy|
BOJHBIX PAaCTBOPOB, KAUYE€CTBEHHBIC PEAKIIMU HA
cynb(dar-, kapOOHAT- W XJIOPUI-AaHUOHBI, HA
KaTMOH aMMOHWUS; PellaTh SKCIEPUMEHTAIbHBIC
3agauyu 1o TeMam "Metamisl" U "Hemeransl") B
COOTBETCTBUU C npaBuIaMu TEXHUKH
0€30IacHOCTH TIPU OOpAIlEHUH C BEIIECTBAMHU U
71a00paTOpPHBIM O00OPY/IOBAaHUEM; MPEIACTABIATH
pe3ynbTaThl XUMHUYECKOTO OKCIICPUMEHTa B
dbopMe 3amuMcH ypaBHEHUH COOTBETCTBYIOIIUX|
peaknuii ¥ (GOPMYIHPOBATh BBIBOJBI HAa OCHOBE




UHTEPIIPETANI0 HH()OPMAIMK Pa3IUYHBIX BHJIOB |
dbopm npeacTaBICHUS

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opMaTax ¢ ydeToM
Ha3HA4YCHWs WH(DOpPMAMM W IEJICBOM  ayJIUTOPHH,
BBIOMpass ONTUMAIbHYIO (OpMY TPEACTaBICHUS U

BHU3yaJIN3alliN;
- OLICHUBATH JOCTOBCPHOCTD, JICTUTUMHOCTDB
I/IH(I)OpMaHHH, cC COOTBCTCTBHUC IIPpaBOBBIM )41

MOPaTbHO-3THYECKUM HOpMaM

- ICTI0JIB30BaTh CPeJICTBA MH(OOPMAIIMOHHBIX 1
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3alMOHHBIX 3aJ1a4 ¢ COOJII0ICHUEM TPEeOOBaHMI
APTrOHOMWKH, TEXHUKU 0€30TIaCHOCTH, TUTHCHBI,
pecypcocOepeKeHs, TPAaBOBBIX U ATHICCKUX HOPM,
HOPM MH(OPMaLIMOHHOM

0€30MacHOCTH;

- BJIAJICTh HAaBBIKAMH PACIIO3HABAHMS ¥ 3aAIUTHI
uHdopmaruu, HGOPMAIIMOHHON 6€30MacCHOCTU
JAYHOCTH;

3TUX PE3YNIbTATOB;

[IP6 6 ymeTb aHANU3UPOBATH XUMUUYECKYIO
uH(pOpMAIMIO, TOJYYaeMyld M3  Pa3HBIX
MCTOYHUKOB (CPEICTB MacCOBOW HH(OpPMAIIHH,
ceTb IHTEpHET U pyrue);

-IIP6 4 Bmamerr OCHOBHBIMH METOdAMU
HAay4YHOTO TMO3HAHUS BEIIECTB M XUMHUUYECKUX
SIBJICHUH (mabmoneHue, U3MepeHue,
JKCIIEpUMEHT, MOJIEJIMPOBAHUE); YMETH
IIPOBOJIUTH PACUETHI [0 XUMUYECKUM (popMyiam
U ypaBHEHUSIM XHMHUYECKHX pEaKUuil ¢
UCIIOJIb30BaHUEM busnUecKux BEJINYMH,
XapaKTEPU3YIOIINUX BEILIECTBA c
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00OBEMa
HOpPMAJIHBIE ~ YCJIOBUSI) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJIb30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS JIJIl IPUHSATUS PEIICHUN B
KOHKPETHBIX YKU3HEHHBIX CUTyaIusX,
CBSI3aHHBIX C BEILIECTBAMU U UX NPUMEHEHHEM

OK 04.
DddexTuBHO
B3aUMOJEHUCTBO
BaTh U paboOTaTh
B KOJUICKTUBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATCIBHOCTH H

CaMOOIIPEICIIEHHUIO;

MP 03 OBnanenne HaBBIKAMU y4eOHO-
HCCIIEIOBATEIIbCKOM,  IPOEKTHOM M COLIMAJIbHOU
JIEeATEIILHOCTH;

OBylaficHue  yHUBEPCAJIbHBIMM  KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

JIP 07 ©) coBMecTHast AeATEIbHOCTD:
- IOHUMATh W UCITOJIH30BaTh NMPEUMYIIIECTBA KOMAHTHOM

[1P6 3 ymeTh MmIaHUpOBaTh W BBIMOIHATH
XUMUYECKUNA  DKCIIEPUMEHT  (MIpeBparieHus
OpPraHMYeCKUX BEIIECTB NPU  HArpeBaHUU,
MOJIYYEHHUE STUJICHA U U3YUYEHUE €ro CBOICTB,
KaueCTBEHHbIC  pPEAKIMM  Ha  aJbJCTHJbI,
Kpaxmaj, YKCYCHYI KHUCIIOTYy; J€HaTypauus
OCIKOB TIpU HArpeBaHUM, IIBETHBIC pEaKIUU
O€JIKOB; MPOBOJUTH PEAKIMM MOHHOTO OOMEHa,
ONpENENATh  Cpeay  BOJHBIX  PACTBOPOB,




Y UHJIMBUAYAJILHOU pabOTHI;

- TMPUHUMATHh  IEJIU  COBMECTHOM  JIEATEIIbHOCTH,
OpraHU30BbIBAaTh W KOOPAMHUPOBATH JACHCTBUS MO €€
JIOCTHKCHHUIO: COCTAaBIISITh ILU1aH JICHCTBUH,
pacnpenensaTh poJid C YYETOM MHEHHW YYaCTHHKOB
00CyXIaTh Pe3yIbTaThl COBMECTHOM pabOThI;

- KOOPJIMHUPOBATh M BBIMOJHIATH PAbOTy B YCIOBHUSX

PCaIbHOIO, BHPTYAJIBHOT'O )41 KOM6I/IHI/IpOBaHHOFO
BSaHMOI[CP'ICTBPISI;

OCYHICCTBJIATH IIOBUTHUBHOC CTPAaTCIruucCKoOC
IMOBCACHHUC B PA3JIMYHBIX CHTyaAlUAX, JIIPOABIIATH

TBOPYECTBO U BOOOpakeHUe, ObITh HMHUIIUATUBHBIM
OBnajieHHEe  YHUBEPCAIBHBIMU  PETYISATUBHBIMU

JNIEUCTBUSIMHA:

MP 02 r) npunsTe cedst U APyrux JrOoAei:

- IPUHUMATh MOTHUBBI M apTyMEHTHI IPYTHUX JIOJIEH Mpu

aHaJu3e pe3yJIbTaTOB JACSATEILHOCTH;

- IpU3HAaBaTh CBOE MpPaBO W MPaBO APYrUX JIIOACH Ha

OIITNOKHU;

pa3BUBaTh CIIOCOOHOCTh TMOHHUMATh MHUP C TO3UIUHU

JPYroro 4ejaoBeKa

KaueCTBEHHBIC PEaKIMK Ha CylIbdart-, kapooHat-
U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUS;

[IP6 5  pewmare 3KCHEpPUMEHTAIBHBIE
3amayn no temam "Meramibl" n "Hemeramis" B
COOTBETCTBUU c npaBUIaMu TEXHUKU
06e30macHOCTH TP 0OpaIIeHUH ¢ BEIIECTBAMU U
7a00paTOPHBIM 000PY/IOBAHUEM; MPEACTABIIATD
pe3ynbTaThl XMMHYECKOTO JKCIIEpUMEHTa B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakimii 1 GOpMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yIbTaTOB

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYKarolen
Cpensl,
pecypcocbepexe
HUIO,
IPUMEHSTH

JIP 14 B 06macTtu 5KOJIOTUYECKOTO BOCITUTAHUS:

- c(OPMUPOBAHHOCTHh  JKOJOTUYECKOW  KYJIBTYPHI,
MOHMMAaHUE  BIUSHUA  COIMATBHO-IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJHOM M COLMAIBHOMU
Cpepbl, OCO3HaHHE 1J100aJIbHOTO xapakTepa
AKOJIOTUYECKUX TTPOOJIeM;

- TUIAHUPOBAHUE M  OCYIIECTBJICHUE
OKpY)Karoliel cpejae Ha OCHOBE

NEUCTBUU B
3HAHUS IIeen

[1P6 1 chopMUpOBaTh TPEACTABICHUS: O
XUMHUYECKOU COCTaBJISAIOLIEN
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpA, POJH
XUMUU B TIO3HAHWM SBJICHUH TIPUPOIBI, B
(GOpMHPOBAHNM  MBIILICHUS W KYJBTYPBI
JUYHOCTH, €€ (PYHKITMOHAILHOH T'PaMOTHOCTH,
HEOOXOMMMOW JIJII PEIICHHUS TMPAKTUICCKUX
3371ad W OKOJOTHYECKH  OOOCHOBAHHOTO




3HAHUS 00 | YCTOMYUBOTO pa3BUTHSI YEIOBEUYECTBA; OTHOLIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJHOU
U3MEHEHU U aKTUBHOE HENPUATUE JEHUCTBUN, NPUHOCSIIIUX BpEH | CPElE;

KJIMMAaTa, OKpYXaroLlen Cpeae; [IP6 5 ymerp  coOmromaTe  IpaBuia
NPUHIUIIBI - YMEHHE IPOTHO3UPOBATh HEOJIArONpUATHBIE | SKOJIOTUYECKH LEIECO00Pa3HOro MOBEICHUS B
OepeKITUBOTO DKOJIOTMYECKUE  TOCJHEACTBUS  MNPEANPUHHUMAEMBIX | ObITY M TPYAOBOW JEATEIBHOCTH B LENIX
IIPOU3BOJCTBA, | NEUCTBUM, IPEJOTBPALLATH UX; COXpAHEHUsI CBOETO 3JI0POBbSI M OKPYKAIOLICH
3¢ (HeKTUBHO - paCLIMpPEHHE ONBITA JCATEIBHOCTH HKOJOTMYECKOHN | IPUPOAHONW  CPEeAbl; YUYHUTHIBATh  ONACHOCTH
JEHCTBOBAaTh B | HAIIPABJICHHOCTH; BO3JICHCTBHSI Ha KUBBIE OpraHU3MBbl
4ype3BblyaiHbIX | MP 03 OBJIAJICHHE HAaBBIKAMH yueOHO- | ONpe/IeTICHHbIX ~ BEIECTB, IIOHUMAasi CMBICI
CUTYaLMIX UCCJIEOBATENBCKOW,  MPOEKTHOM WM COLMAIBHOM | IOKA3aTess IIpENEIbHON JOITyCTUMOM

NEATEIbHOCTH; KOHLIEHTpaLuu

[1IK 2.10. JIP 09. I'otoBHOCTH M cniocOOHOCTH K oOpazoBanuio, B | [IP6 1 CdopMupoBaHHOCTH TMpEACTABICHUN O
OdopmitsTh TOM YHCJIE CamMOOOpa30BaHUIO, HAa MPOTSKEHUU BCEH | MECTE€ XUMHH B COBPEMEHHOW HAyYHOH KapTHHE
JIOKYMEHTBI O KU3HHM;, CO3HATEIIbHOE OTHOILIEHHWE K HENPEPhIBHOMY | MUPA; MOHUMAaHHe poin XUMUU B
POBEJICHUU 00pa30BaHUIO KaK YCIIOBUIO yCHEMHOU | (GOPMUPOBAHUH KPYTro30pa U (YHKIIMOHAIBHOM
peMoHTa npohecCHOHANBHON U OOIIECTBEHHOM A€ATEIbHOCTH. IPAMOTHOCTH  4YeJIOBEKa U1  pELICHUs
cenbckoxossict | JIP 13. Oco3HanHbiii BeIOOp Oymymied Mmpogeccuu | | MPaKTHUYECKUX 3a/1a4;

BEHHOM TECXHUKU
u
00opymoBaHus,
COCTaBJISATh
TEXHUYECKYIO
JIOKYMEHTAIUIO
Ha CIIMCaHHe
CEJIbCKOXO3SUCT
BEHHOU
TEXHHUKH,

BO3MOKHOCTEH pcajin3alinu COOCTBEHHBIX >KM3HEHHBIX

TJIAHOB; OTHOIIICHHUE K npodeCcCHOHATILHON
JIESTEIIbHOCTH KaK BO3MOYKHOCTH Y4YacTHS B PEIICHUU
JINYHBIX, OOIIECTBCHHEBIX, rOCYyJapCTBEHHBIX,

OOIIEHAITMOHABHBIX MPOOIIEM.
MP 0l. YmMmeHue camMOCTOATENBHO ONPEACHATh LEIH

ACATCIBHOCTH HW COCTABJIATH IIJIaHBI ACATCIIBHOCTH,
CaMOCTOATCIIbBHO OCYHICCTBJIATb, KOHTPOJUPOBATbL H
KOPPEKTHUPOBATL ACATCIIbHOCTb, HCIIOJIb30BATL BCC

BO3MOKHBIC PECYPCHI JId HOCTHMXKCHMA ITOCTABJICHHBIX

[IP6 3 Bmagenue OCHOBHBIMH METOIaMH
HAY4YHOTO MMO3HAHUsI, UCIIOJIb3YEMbIMU B XUMUU:
HaOJIr0IeHuE, OIMCaHuE, W3MEpPEHHUE,
HKCHEPUMEHT; yMEHHUE 00pabaTbIBaTh,
O0OBSICHATH PE3YJIbTATHI MPOBEICHHBIX OMBITOB U
JleNaTh BBIBOABLI, TOTOBHOCTH M CHOCOOHOCTH
MPUMEHATh METOAbl MO3HAHUSA TPU PEUICHUU
MPAKTUYECKUX 3a/aY;

I[IP6 5 Bnagenue npaBWwiIamMH  TEXHHUKHU
0€30IMaCHOCTH NIPHU UCIOJIb30BaHUN XUMHUYECKUX




HETNIPUTOHOU K
IKCILTyaTaIuH,
TOTOBHTH
MIPETOKCHUS
IO TTOBBITIICHUIO
3 PeKTUBHOCTH
TEXHUYECKOTO
00CITyKUBaHUS
U PEMOHTA
CEIIbCKOXO3SIUCT
BEHHOM TEXHUKHU
1 000pyIOBaHUS
B OpraHU3aIlvH.

HeJlell U pean3aly IJIAHOB JEATEIbHOCTH; BbIOMPATh
YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYaLIHSIX

MP 03. Bnagenue HaBbIKaMH MO3HABATEIBHOM, Y4eOHO-
UCCJIEI0BATENBCKONW U TPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMU pa3pelieHust npooaeM; CriocoOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
pelIeHUs IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHMS B CO3JaHUU HOBOU 0a3bl
MaTepuaIbHON KYJIbTYPbI, B PEIICHUU ITI00aIbHBIX
npo6JieM yCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA

BEIIECTB;
I[IP6 6 CdopmupoBaHHOCTH COOCTBEHHOM
HNO3UIIMK TI0 OTHONICHUIO K XHUMHYCCKOH
uHpOpMAIlMK,  TOJydaeMOW W3  pa3HbIX
UCTOYHHKOB




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJLHOM

JANCHUITJIIMHBI «XXUMUWUS»

Bua yueO6Hoil padoThI

O0BLeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMBbl AMCHHUILIMHBI 88
B T.4.

OcHOBHOE coJepkaHue 72
B T. U..

TEOPETHIECKOe 00yUeHUE 26
MPAKTUUYECKUE 3aHATHUS 22
B T.4. KOHTPOJIbHBIE Pa0OTHI 4
1abopaTopHBIC 3aHATHUS 24
[IpodeccnoHAIBLHO-OPUEHTHPOBAHHOE COAePKAHUE 16
(comep:kaHMe MPUKJIATHOTO MOMYJIA)

B T. 4.:

TEOPETUUECKOE 00yUeHUE 2
MPAKTUICCKUAC 3aHATHS 8
1abopaTOpHBIC 3aHIATHS 6

Ipome:xkyrouHasi arrectanus (1uddepeHIHPOBAHHBIN 3a4eT)




2.2 TemaTuyecKu NJIAH M COAEPKAHUE YIeOHON JUCHUIIMHBI

HanmenoBan @opmupye
HE PAIIEIoB Conep:xkanue y4eOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- ) O0bem | Mble
" TeM OPHEHTHPOBAHHOE), 1200PAaTOPHbIE H NPAKTHYECKHE 3aAHATHS, IPUK/IAJIHON Moay/1b (HacoB | KommereH
UK
1 2 3 4
OcHOBHOE coJiep:xkaHune 72
Paznen 1. OcHOBBI CTPOCHHS BelleCTBA 6
OcHOBHOe coepxkaHne 4
Teopernueckoe o0yueHnmne 2
Tema 1.1. CoBpeMeHHass MOJAEIb CTPOEHUS aToMa. OJEKTPOHHAs KOH(QUIypanus aroma.
CrpoeHue Knaccupukanms XuMA9eCKUX 3JIEMEHTOB (S-, P-, d-37eMeHThI). BaneHTHbBIE 31eKTpOHBI.
ATOMOB BanenTHOCTh. DJIEKTPOHHASA NPUPOJA XUMHUYECKOU CBS3U. ODJIEKTPOOTPHULIATEIBHOCTD.
xuMpyecknx | KOBAJICHTHas CBs3b, €€ PAa3HOBUIHOCTM W MEXaHU3MBl 00pa3oBaHHsA (OOMEHHBIN H 2
3IeMEHTOB 1 | AOHOPHO-aKIeNnToOpHeli). MoHHas cBaA3b. Metammyeckas cBsa3b. BomoponaHas CBA3b.
npupoza MesxMoIeKyIIpHbIE B3aMMOAEHCTBUA. J30TONBI, OCHOBHOE M BO30YXKIEHHOE COCTOSHUE
XUMHYeckoli | @TOMa, THOpUAN3aLus aTOMHBIX OpOUTAIICH.
CBSI3H IIpakTnyeckune 3aHATHS 2 OK 01
PemeHne npakTHuecKuX 3aJaHUNl HAa COCTaBJIEHUE 3JIEKTPOHHO-Tpaduueckux (opmyi
AeMEHTOB 1-4 nmepuoaoB.
Pemenne 3amanuii Ha UCIIOJIL30BaHUE XUMHUYECKOM CUMBOJIMKHA U Ha3BaHUM COECIMHEHUMN
10 HOMEHKJIATYypEe MEXKIYHAPOIHOIO COK03a TEOPETUYECKOM U IMPUKIAJHOM XUMHUU U 2
TPUBHAJIBHBIX HAa3BaHUM [UId COCTaBJICHUS XHMMHUYECKHX (QOpPMYyJ JBYXaTOMHBIX
COeAMHEHU (OKCHIOB, Cyab(UAOB, TMAPUAOB M T.OI.) U JPYIHMX HEOPraHMYECKUX
COEIMHEHMH OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 OK 01




[lepnognyeck
Wil 3aKOH U
tabmuma JI.1.
Menaeneena

IIpakTnyeckue 3aHATHS

[lepunonnueckass cucrema xumudyeckux saeMmeHTOB .M. MenneneeBa. Dusnueckuit
cmpicit  [lepuoanueckoro 3akoHa J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHMYECKUX JJIEMEHTOB, 00pa3yeMblX HMHU MPOCTHIX U CIOXKHBIX BEIIECTB B
COOTBETCTBHM C IIOJIOKEHMEM XHMMHYECKOro 3jeMeHTa B llepuommueckou cucreme.
MupoBo33peHueckoe U HaydyHoe 3HaudeHue [lepnommueckoro 3axkona /I.11. Menneneesa.
[Tpornosel JI.1. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB

OK 02

Paszgea 2. XuMu4yeckne peakuuu

14

Tema 2.1.
Tumner
XUMHYECKUX
peaxkuui

OcHoBHOE€ COACpKaHUuC

Teopernueckoe o0yueHune

Knaccudukanuss ¥ TUIOBI XUMUYECKUX PEAKIUN ¢ y4YaCTHEM HEOPraHMYECKUX BEILLIECTB.
KonnuecTBeHHbIE OTHOLIEHUST B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacuyersl II0 ypPaBHEHUSAM XHMMYECKHX peakuuid. Moiab Kak eJuHHLIA KOJIUYEeCTBA
BelecTsa. MomsipHas Macca. 3aKOHBI COXPAaHEHHUs MAacChl U DHEPIrUU. 3aKOH ABOTrampo.
MoutsipHbIil 00beM ra30B. OTHOCHUTENbHAS IIJIOTHOCTD T'a30B.

IIpakTU4yeckue 3aHATHS

CocraBiieHUE ypaBHEHUM peaKIUi COEAUHEHHUs, Pa3JIOKEHUs, 3aMEIICHHs, OOMEHa.
VYpaBHeHUs peakuuil TOpEHHUs, MOHHOIO0 OOMEHa, OKHMCIEHHA-BOCCTAHOBIEHUs. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTHUK HCXOJIHBIX BEUIECTB M MPOAYKTOB peakuuu. Pacuer
KOJIMYECTBEHHBIX XaPAKTEPUCTUK MNPOAYKTA PEAKIIMN COCTUHEHUS, ECITH OJJHO U3 BEUIECTB
JAaHO B M30OBITKE W/ MM COAEPKUT MpuMecu. PacueT maccoBol WM OOBEMHOM [10JH
BBIX0/Ia TPOJYKTA PEAKLUU COEUHEHUSI OT TEOPETUUECKH BOZMOXKHOT0. PacueT ObeMHBIX
OTHOIIIEHUH Tra3oB. Pacuer macchl (00beM, KOJIMUECTBO BEIIECTBA) NMPOAYKTa PEaKIuH,
€CIM OJHO W3 BEUIECTB JaHO B BHUAE PACTBOPA C OIPEICICHHOM MACCOBOW JOJIEU
pacTBOpeHHOTrO BemiecTBa. Kiaccudukaius v TUIBI XUMUYECKUX PEAKIMA C y9acTHEeM
HEOPraHWYEeCKUX BemecTB. KonMuecTBEeHHbIE OTHOWIEHHS B XUMHUHA. (OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM W PACUYEThl MO YPABHEHHUSIM XUMHUYECKUX PEAKIIUM.

OK 01




Moubp Kak equHUIA KOJIMYECTBA BelecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUS MacChl
u 3Hepruu. 3akoH ABoraJpo. MoiisipHblil 00beM ra3oB. OTHOCHUTEIBHAS IIJIOTHOCTH I'a30B.

JIOITYCTUMBIE OIIEHKE DKOJIOTHYECKOU

0€30I1aCHOCTH.

KOHOCHTpAaIMM W KX HCIIOJIL30BAHHC B

OcHoOBHoOE coaep:xaHue 8
Teopernueckoe o0yueHue 2
Tema 2.2. Teopus 37eKTponUTHUECKONW auccouuanuu. Peakuuu woHHOro obmena. CocTaBieHHE
ONIEKTPONIUTH | peakMii MOHHOrO OOMEHA IIyTEM COCTAaBJEHHS MX IOJHBIX U COKPAIIEHHBIX HOHHBIX 2
yecKas ypaBHeHu#. ['maponu3 cosneil. 3HadyeHWe THUAPOJIM3a B OMOJOTMYECKHX OOMEHHBIX
auccounanus | mpoueccax. [[puMeHeHre ruiporsa B MPOMBIILICHHOCTH.
H6H0HHHH JlaGopaTopHble 3aHATHS 2
oOmeHa v
JlabopaTtopHas pabota «Peakuuu rugponuzay. MccienoBanue cpebl pacCTBOPOB COJIEH, 2| oxo1
00pa30BaHHBIX CUJILHBIMU U CJIA0BIMHU MPOTOJIUTAMU, U UX PEAKIIMHA C PAaCTBOPAMHU
niesiour U kapobonara Hatpusi. COCTaBJIEHHE PEAKIUNA THIPOJIM3a
JlabopaTtopHas pabota «THIBI XUMHYECKUX PEAKIIHID. 2
IIpakTu4yeckue 3aHATHSH
CocrapiieHue peakiyii MFOHHOTO 0OMEHa MyTeM COCTaBJIECHUSI X MOJHBIX U COKPAIIEHHBIX 2
VOHHBIX YPAaBHEHUM.
KoHnTpoJbHasn
CrtpoeHue BeliecTBa U XUMUUECKUE PEAKIIUU 2
padora 1
Pa3nean 3. JlucnepcHbIe CHCTEMBI 6
OcHoOBHOE coaepKaHue 2
Tema 3.1. Teopernueckoe o0yuenue )
JlucniepcHbie OK 01
CHCTEMbL I Hucnepcubie cuctembl. Kosonaaeie cucteMbl. VICTUHHBIE paCTBOPHI. OK 02
S — PactBopenue kak ¢u3uko-xuMuueckuid mporuecc. PactBopbl. CriocoObl MPUTOTOBJICHUS OK 07
op pactBopoB. PactBopuMocTh. MaccoBass [0yl pacTBOPEHHOro BemiecTBa. [IpenenbHo 2
YCTOMYMBOCTHU




Knaccudukanus gucnepcHbIx cucTeM Mo coctaBy. CTpoeHue U (hakTopbl yCTONYUBOCTH
JUCIIEPCHBIX CHCTEM. Pacrio3HaBaHUWE MCTHUHHBIX PAaCTBOPOB, KOJUIOMAHBIX PacTBOPOB U
rpyoonaucrepcHeix cucreM. CTpoeHue MuLesuibl. PaccenBanne cBeTa MpU MPOXO0XKICHUH
CBETOBOT'0 My4YKa Yepe3 ONTHUECKH HeOAHOPOAHYI0 cpeny (3ddexra Tungans).

X BEIIECCTB

Kpucramnoruapatel. Arperatubie COCTOsSIHUSI BerecTBa. Kpucrammnyeckue u aMopgHbIe
BellleCTBA. THUIBl KPHUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJICKYJISIpHAs, HWOHHAasi,
MeTayuIndeckasi). 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT TUIIA PUCTAJUTMUECKON
pemetku. [Tpuannabr MHOTOOOpa3us BemiecTB.COBpEMEHHbBIE TTPEICTABICHUSI O CTPOCHUHT
TBEPJIbIX, )KUJIKUX U Ta3000pa3HbIX BelecTB. JKuIKue KpUCTaIIIbI.

Tena 3.2 OcHoBHOE coJiep:KaHue 4
Vccle10BaHu JlaGopaTopHble 3aHATHSA 4
e CBOMCTR JlabopaTtopHas pabora «IIpurotoBiieHre pacTBOPOBY. OK 01
JHCTIEPCHBIX [IpuroroBieHue pacTBOPOB 3aJaHHON (MOJISIPHOM ) KOHIIEHTPALUH (C TPAKTUKO- 2
CHCTEM ISt OPHUEHTUPOBAHHBIMU BOIIPOCAMH ), ONPEIEIICHUE CPEJIbl BOAHBIX PACTBOPOB. OK 02
X JlabopaTopHas pabora «VccrnenoBanue qucnepcHbix cuctemy». [Ipurorosnenue u
unenTHduKar | U3Y4EHUE CBOHCTB INCTIEPCHBIX CHUCTEM PA3HBIX BUJIOB: CYCIIEH3UHU, IMYIIbCHH, 9
. KOJUTOMJTHOTO pacTBopa. CpaBHEHHUE CBOMCTB UCTUHHBIX M KOJJIOUHBIX PACTBOPOB,
BBISIBJICHUE OCHOBHBIX PA3IMUMI MEXIY HUMU.
Pa3pea 4. CTtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BelleCTB 14
OcHoBHOE coaep:xaHue
Teopernueckoe o0yyenune 2
Tema 4.1. [Ipenmer HeEOpraHMYeCKOM XUMHHM. B3aMMOCBA3b  HEOPraHMYECKUX  BEHIECTB.
Knaccuduxarms Knaccuduxanus Heopranuueckux Bemiects. [Ipocteie u cioxHbie BeniecTBa. OCHOBHBIE
HOMEHKJIaTypa | KIIACChI CIIOXKHBIX BEIIECTB (OKCHABI, TMIPOKCUIBI, KHCIOTHI, conn). HomeHkmatypa u
1 CTpOCHHUE HA3BaHUE HEOPTraHWYECKUX BEIIECTB MCXOJS U3 UX XUMHYECKOW (GOpMysbl WU
HeopraHuyeck | COCTAaBICHHE XUMHUYECKOH (pOPMYIIbI HCXO/IsS M3 Ha3BaHMs BEIECTBA 110 MEXKIyHAPOIHOM
1581051 TPUBHUAJIBHOU HOMEHKJIAType. MexMOneKyIIsIpHbIE B3aUMOJICCTBUSL. 2




HpaKaneCRne 3aHATUA

Pemienue 3aau Ha pacyeT MacCOBOM JJOJIA (MACChl) XUMHUUYECKOTO AJIEMEHTa (COSTUHEHMUS])

MeTaJIOB OT Koppo3uu. Hemeramnel. OOmue ¢pu3Mdeckue M XUMUYECKUE CBOMCTBA
HeMeTauloB. Tunuunble cBodctBa MetauioB [Y- YII rpynn. Krnaccupuxaums wu
HOMEHKJIaTypa COEAMHEHUN HeMeTauioB. KpyroBopoThl OHWOTI€HHBIX JJIIEMEHTOB B

MIPUPOJIE.

XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHUIOB,
THAPOKCUIOB, KUCJIOT, COJeH U Ap.). 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJHBIX COCIUHEHNN, BBICIIUX OKCUIOB U TUAPOKCUIOB.

IIpakTHyeckune 3aHATHS

CocraBneHue ypaBHEHHUH XHMHMYECKHMX pPEAKUUHA C YYAaCTHEM IPOCTBIX U CIOXHBIX
HEOPraHWYECKUX BEIIECTB: OKCHJOB METAJIJIOB, HEMETANIOB U aM(pOTEPHBIX AJIEMEHTOB;
HEOPTraHWYECKUX KHUCJIOT, OCHOBAaHUM M aM(OTEPHBIX TUAPOKCHJIOB, HEOPTaHMYECKHX
COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM HaA CBOWCTBA U
MTOJTyYEHHE HEOPTraHUYECKUX BELIECTB.

JlabopaTopHble 3aHATHA

JlaGoparopHas paboTta «CBONMCTBAa METAIIJIOB M HEMETAILIIOBY.

HccnenoBanne GU3NISCKUX M XMMHUYSCKUX CBOMCTB META/UIOB M HEMeTaJuioB. Pemenue

B MOJIEKyJie (cMecH). Perienre npakTHuecKuX 3a1aHuii Mo Kiiaccu(puKauuy, HOMEHKIAType OK 01
M XUMUYECKUM (hOpMyJiaM HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB (HAa3bIBATh U OK 02
COCTaBJISATh (OPMYJIbI XUMUYECKUX BEUIECTB, ONPEIAEIIATh MPUHAICKHOCTD K KJIaccy).

Tema 4.2. OcHOBHoOE coJep:kaHue

dusuke-

CIMIIECKIE Teopernueckoe o0yuenune

P Mertamnel. OOmue ¢u3uyeckue U XUMHUYECKHE CBOWCTBA MeTayioB. (CrocoObl OK 01

Heopramumueck | NOTYICHHS. 3HaueHHE METAUVIOB M HEMETAJUIOB B NPHUPOJAE W JKU3HEACSITEIbHOCTU OK 02
ux Bemecrp | UC/IOBEKa M OPTaHH3MOB. Koppo3ust MeraminoB: BHUIbI KOPPO3HH, CHOCOOBI 3alUTHI




9KCIICPUMCHTAJIbHBIX 3aAaad II0 CBOMCTBAM XHMMYECKHM CBOMCTBAM METAJIOB H
HCMCTAJJIOB, I10 PACIIO3HABAHHWIO U ITOJIYUCHHIO CoeI[I/IHeHI/Iﬁ MCTAJ1JIOB 1 HEMCTAJIIIOB.

KourpoJubHas .
CBolicTBa HEOPTaHUYECKUX BEILECTB
pabora 2
Pasien 5 Kunetnueckue u TepMOJMHAMUYECKHAE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKHUX

peakuuii

OcHoOBHOE COACPIKAHUC

TeopeTquCKoe oﬁyqeﬂue

Tema S.1. "
K HeTHaeCKILe Xumnyeckue peakiuu. Knaccuduxanus XMMHUYECKUX peakluil: Mo (pa3zoBOMy COCTaBy
3aKOHOMEPHOC (roMOTeHHBIC ¥ T'€TEPOTCHHBIC), 10 KCIOIB30BAaHHIO KaTalln3aTopa (KaTaluTHYECKHE U
M IPOTEKAHMS Hekatanutuyeckue). CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (PaKTOPOB:
cvacoxux | TIPAPOAIBL PEArHPYIOIIMX BELIECTB, KOHLEHTPALMH PEArnpYIOLIX BELIECTB, TEMIIEpPATypbl
peaKi (mpaBuio Bant-I'odda), miomany peakuimoHHON MOBEPXHOCTH, HAIMYUS KaTajau3aTopa.
Posib kaTanu3aTopoB B IPHUPOJIE U MPOMBIIIJIEHHOM MPOU3BOACTBE. DHEPIHsl aKTUBALIUU. OK 01
AKTUBUpOBaHHBIM KoMIUiekc. KaTtanuzaropsl u karanu3. Ponb karanu3aTtopoB B IPUPOAE OK 02
Y TIPOMBIIIUICHHOM MPOU3BOJICTBE
JlabopaTopHas padora
JlaGopatopHass pabora «OmpezneneHue 3aBUCUMOCTH  CKOPOCTH  pPEaKIHMH  OT
KOHIIEHTpAllU pearupymromux BemecTB». McciaenoBaHne 3aBUCHMOCTH  CKOPOCTH
peakuuu oT KoHUeHTpauuu. OnpeneneHne KOHCTaHThl CKOPOCTH peakluu rpaduyeckum
METOJIOM.
Pemenne nmpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha aHaIW3 (PAKTOPOB, BIMUSIOLUIMX Ha
MU3MEHEHHE CKOPOCTH XMMHUECKON peaKIInu.
Tema 5.2. OcHOBHOE coaepxaHue
Tepmoaunamu | Teopernueckoe o0yyeHue OK 01
YECKUe Knaccudukaiums XuMUYECKUX pEakuid: Mo TerioBoMy 3(PGdeKTy (3K30TepMUYECKUE, OK 02
3aKOHOMEDPHO | 3HJIOTEPMHUECKHE), IO 00paTuMocTu (0OpaTuMble U HeoOpaTumMblie). TennoBbie 3P PEKThI
CTH XUMHYECKUX peakiui. TepMmoxumuuyeckue ypaBHeHHs. OOpaTUMOCTh peaklui.




OpoTeKaHusi | XMMUYECKOE€ DPABHOBECHE M €ro CMEIEHUE TMOJ| JEHCTBUEM pa3IUYHbIX (aKTOPOB
XUMUYECKUX | (KOHLIEHTpAUWs pPEareHTOB WJIM MPOAYKTOB pPEAaKUWH, JaBICHHE, TeMIlepaTypa) s
peaKkuui. CO3JaHMs ONITUMAJIBHBIX YCIOBHI MPOTEKaHUSI XUMUYECKHUX IIPOLIECCOB.
PaBnoBecue | [lonsitue 00 »HTampnuu U 3HTpornmu. DHeprus ['mbbca. 3akon ['ecca u crneacTBus U3
XUMHUYECKUX | HEro. PoJib cMeleHus paBHOBECHsS B TEXHOJIOTHYECKHUX MpoIleccax.
peakuuii JlaGopaTopHble 3aHATHSA 2
JlaboparopHas padoTa «/3yueHune BIMsHMS pa3IudHbIX (DAKTOPOB HA CMEILIEHUE
XUMHUYECKOTO PABHOBECUSY.
WccnenoBanve BIWSHHUA W3MEHEHHUS KOHILIGHTPAlMK BEUIECTB, PEAKUHUH Cpenbl U
TEMIIEpaTypbl Ha CMENIEHWE XUMHUYECKOro paBHOBecHs. CpaBHEHUE MOJTYYEHHBIX 5
PE3YNBTATOB C TEOPETHUECKH MPOTHO3UPYEMBIMHU Ha ocHOBe npuHIuna Jle [llarenbe.
Pemenne mpakTMKO-OpHUEHTUPOBAHHBIX 331aHUM Ha IpuMeHeHne npuHuumna Jle-1larense
JUISL HaXOKJE€HUSl HAapaBJICHHUS CMEUIEHUS PABHOBECHSI XMMHUYECKON peakUuyd M aHaIu3
(akTOpOB, BIUSAIOMIMX HA CMEUIEHHE XMMHUUECKOTO PABHOBECHSI.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IepPKaHue (Coiep:KaHue MPUKJIATHOTO MOYJIs )
Pasnea 6. Xumus B ObITY M IPOU3BOJACTBEHHOM AeATEJIbHOCTH YeJIOBEKa 2
IIpakTHyeckue 3aHATHUSA 2
Tema 6.1. DKoJornyeckas 0e30MacHOCTb MOCIEICTBUI OBITOBOM M NMMPOU3BOACTBEHHON AEATENBHOCTH OK 01
X1MUsl B OBITY [dEJIOBEKa, CB3aHHAs C IepepabOoTKON BEIIECTB; TOUCK U aHAIM3 XUMHUYECKOW WH(POpMAIIHH OK 02
17} M3 pa3IMYHbIX UCTOYHHMKOB (HayyHas W y4eOHO-Hay4dHas JIMTepaTypa, CpelICTBA MACCOBOM OK 04
IpousBoACTBE mH(popmaiuu, cetb MHTepHer u apyrue). Keiicel (¢ yuerom Oyayiel nmpopeccuoHaaIbHOMN 2
HHOM NesSTEeIbHOCTH) Ha aHanu3 MHGOpMalMU O MPOU3BOACTBEHHOM NEATEILHOCTH YEIOBEKa, o
JEATEIbHOCTH (CBSI3aHHOM ¢ MepepabOTKOM W TMOJYyYEHHWEM BEIIECTB, a TakKe C 3KOJOTMYECKOM [K.2.10
YyeJloBeKa 0€30MaCHOCTHIO.
3ammrTa Keiica: IlpencraBieHue pe3yJabTaTOB pEIICHHS KEWCOB (BBICTYIUIEHHE C
Mpe3eHTaIUeN )
Paznea /. CTpoeHue U CBOHCTBA OPraHN4YeCKNX BelIECTB 18 OK 01
OcHOBHOe coaepxkaHue 4




Tema 7.1.

Knaccudukarm
s, CTDOCHHE U
HOMEHKJIATYP
a
OpTaHHYECKH
X BEILECTB

Teopernueckoe o0yuenue

[Ipeamer oOpraHnyeckod XHWMHHM. B3auMOCBS3b HEOPraHMYECKMX M OPraHHYECKHUX
BEILECTB. XMMHUUYECKOE CTPOCHUE KaK NOPAIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO
UX BaJEHTHOCTU. OCHOBHBIE MOJOKEHHSI TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHUYECKHX
coenunenui  A.M. DbytnepoBa. VYriaepoaHblil CKEIET OPraHUYECKOM MOJIEKYJIBI.
MonekynspHbsle U CTPYKTYpHBbIE (pa3BepHYThIC, COKpPAILCHHBIE) XUMHUUECKHE (HOPMYIIBI.
3aBUCUMOCTh CBOWCTB BELIECTB OT XUMHUYECKOIO CTPOEHUS MoOJjekyn. M3omepus u
U30Mepel  (CTpYKTypHasl, TeoMeTpuueckas  (uuc-TpaHc-uzomepus).  KpaTHocTb
xumMudeckoi cBs3u. Ilonstue o ¢pyHkunoHansHoU rpynne. [IpuHOUIBI KiacCU(pUKALIMH
OpraHMYECKUX  COEIMHEHMH. MexayHapoaHas  HOMEHKJIATypa W IPUHLIAIBI
HOMEHKJIATypbl OPTAaHMYECKUX COEAMHEHUIA.

IIpakTuyeckue 3aHATHS

HomenknaTtypa OpraHu4eckux COEIMHEHHM OTHENbHBIX KJIAcCOB  (HACHIIIEHHBIE,
HEHACHIIICHHBIE W apOMATHUYECKHE YIJIEBOJOPObI, CIHUPTHI, (EHOJIbI, aJbJECTUIbI,
KETOHBbI, KapOOHOBBIE KHUCIOTHI W Jp.) CocTaBieHHWE TOJHBIX U COKpAIICHHBIX
CTPYKTYPHBIX (OPMYJI OpPraHUYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, HCIIOJNB3YS HX
Ha3BaHUS 10 CHCTEMAaTHYeCKoW HoOMeHkiarype. Pacdersl mpocreiimeit GhopMybl
OpPraHUYECKON MOJIEKYJIbI, UCXOJISl U3 DJIEMEHTHOTO cocTana (B %).

Tema 7.2.
CBoiicTBa
OpPraHUYECKU
X COCJIMHCHUM

OcHOBHoOE coaep:xaHue

10

Teopernueckoe o0yueHue

OU3UKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COEAWHEHHM OTIEJIBHBIX KJIACCOB
(ocobeHHOCTH KiTacCH(pUKAIIMKA 1 HOMEHKJIATYPhl BHYTPHU KJIacca; TOMOJIOTHYECKUH Pl U
obmas ¢opmyna; m3omepus; (HU3NISCKUE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI
MOJTYYCHUS):

- mpefAenbHble YriaeBoAopobl. ['opeHne mMeTaHa Kak OAMH M3 OCHOBHBIX HCTOYHHKOB
TeIia B MPOMBIIUIEHHOCTU U OBbITY. CBOMCTBA NPUPOJHBIX YTIEBOAOPOIOB, HAXOKICHHUE
B MIPUPOJIE U NPUMEHEHHE AJIKAHOB,

- HCIOPCACIbHBIC MW ApPOMATHYCCKHC YIJICBOAOPO/LI. HOHI/IMepI/IBaHI/IH OTHJICHA KaK

OK 01
OK 02




OCHOBHOE€ HAIIPaBJIEHUE €ro MCIOJb30BaHUsA. [OopeHue aneruieHa Kak HWCTOYHHK
BBICOKOTEMIIEPATYPHOTO INIAMEHH ISl CBAPKU U PE3KH METAJLIOB;

- KUCJIOPOCOAEp KAIINE COSAMHEHUS (CIIUPTHI U MPOCThIE dPUPHI, PEHOIBI, aJbACTHABI U
KETOHbI, KapOOHOBBIE KHCIOTHI M HX Hpou3BojaHbIE). [IpakTHueckoe IpUMEHEHUE
STWJIEHIJIMKOS, TiMlepuHa, ¢eHona. llpumeHenue ¢opmanbaeruaa, aneTanblIeruia,
YKCYCHOHM KHCJIOTBhI. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT. Moromiue CBOMCTBA
MBLJIa; a30TCOAEpIKALME COCTUHEHMsI (AMUHBI 1 aMUHOKHCIIOTHI, O€JIKH).

IIpakTnyeckue 3aHATHS

Pemenue nenoyek npeBpaiieHuili Ha TeHETUYECKYIO CBSI3b MEXKY KJIaCCaMU
OPraHUYECKUX COCAUHECHUN C COCTABJICHUEM HA3BaHUM OPraHUYECKUX COCIUHEHHM 1O
TPUBHAIBHOM WJIM MEKIYHAPOAHON CUCTEMATUYECKOM HOMEHKIIAType. Pemenne
pACUETHBIX 3aJ1a4 110 YPABHEHUSIM PEAKIAN C y4aCTUEM OPraHNYE€CKUX BEIIECTB.

JlabopaTopHble 3aHATUA

Ha6opaT0pHa;1 pa60Ta ((HOJ'IY‘-IGHI/IG 9THJICHA 1 U3YYCHHC CI'O CBOMCTBY.

HOJ'IyLICHHG OTHJICHA U3 5TaHOJIa B Jla60paTOpI/II/I U U3YUYCHHUC CTO (1)I/I3I/ILIGCKHX )51
XUMHUYECKUX cBOMCTB. CocTaBIcHUE peaKI_[I/If/'I IMPUCOCIMHCHNS U OKHCJICHUA Ha IIPUMCPC
atujicHa. Pemenue PAaCUYCTHBIX 3a1a4 C UCIIOJIb30BAHHUCM IINIOTHOCTH I'a30B I10 BOAOPOAY U

BO3JIYXY.

Tema 7.3.
Opranuueckue
BEIIIECTBA B
YKU3HEIESATEIb
HOCTH
YEJIOBEKA.
[IpousBoacTBO
Y IPUMEHECHUE
OPTaHUYECKUX
BEIIIECTB B

Teopernueckoe oOyueHue

buooprannueckue coequHenus. IlpumeHeHne wu OuosorMyeckass poJib  YIIIEBOJOB.
OxuciieHrEe YIJIeBOJIOB - UCTOYHUK SHEPTHM KUBBIX OpraHu3MoB. OOJacTU MPUMEHEHHUS
amuHoKkucnoT. [lpeBpamieHust OenkoB NUIIM B oOpraHu3me. buonorudeckue (yHKIHH
oenkoB. buonornueckue QyHkIMM KUpoB. Posib OpraHMYECcKOl XUMHUU B PEIICHHUH
po6JieM nuIeBoi 6e30macHoCTH. HyKIeMHOBBIE KUCIIOTBL: COCTaB U cTpoeHue. CTpoeHne
Hykieotus10B. CocraB HykienHoBbIX kucioT (JHK, PHK). Ponbs Hyk/I€HMHOBBIX KHUCTIOT B
YKU3HEICSTEIbHOCTH OPraHU3MOB.

IIpakTHyeckue 3aHATHS

Pemenre mpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABJICHUIO XUMUYECKUX PEAKLINM,




IMPOMBIIIJICHHO
CTH

OTpaXkKaIOIUX XUMHYECKYIO aKTUBHOCTh OPraHUYECKUX COCIUHEHNI B PA3IMYHBIX Cpelax
(IpUpOIHBIX, OMOJIOTHYECKUX, TEXHOTEHHBIX).

Pasnea 8. KauecTBeHHbIE peaKiuu 00HAPY/KEHHs] HEOPraHUYEeCKMX H OPraHHYeCKHX BelIeCTB 8
Tema 8.1. OcCHOBHOE coJIep;KaHue 9
JlabopaTopHble 3aHATHS
DOHapyxeHue
GA—— JlaGoparopuas pabora «AH&JIHTH‘IC%KI/IG PEaKIUy aHHOHOBY.
/X KaTHOHop | IPOBEACHHE KAUCCTBEHHBIX PEAKIUH, HCIIONB3YEMBIX UL 00HAPY/KECHHS AHHOHOB: 5
1 AHHOHOB kapOoHarta, pocdara, cynbdarta, cynbdpuaa, HUTpaTa, XxJaopuga u ap. Onucanue
HaOJII01a€MBbIX SIBJIEHUN U COCTABIICHHE XUMUYECKUX PEAKIUH.
OCHOBHOE coJIepKaAHNE 6
JlabopaTopHble 3aHATUA
JlaboparopHas pabora «KauecTBEHHBIN aHAIN3 OPraHMYECKUX COEIANHEHHI 110
Tema 8.2. (GyHKIMOHATBHBIM TpyInamy. [IpoBeaeHre KaueCTBEHHBIX PEAKIMM, UCIIOIb3YEMBIX ISt 2
ObHapy}eHUE | pacriosHaBaHMs OPraHMYECKUX BELIECTB OTACIBHBIX KIACCOB M0 (YHKLHOHAIBHBIM
OPTAaHUYCCKUX | rpyrimaM: Ha IpUMEpE CITUPTOB U PEHOJIOB, aIbJICTHIOB.
BCILCCTB JlaGoparopHas pa6ota «KauecTBeHHBIE PEAKIIUK HA OTAEIBHBIE KJIACCHl OPraHUYECKUX
OTACTBHBIX coenrHenuin. [IpoBeieHre KA4eCTBEHHBIX PEAKIIUIA, HCIIOIB3YEMBIX JUIS pACIIO3HABAHKS
KITaccoB € OPraHMYECKHUX BEIIECTB OTAEIbHBIX KIACCOB M0 (YHKIMOHAIBLHBIM IPYIIIaM: Ha IPUMEPE 2
MCHOIB30BAHNCN g\pHoKKCIIOT M KAPOOHOBBIX KMCIIOT, CIIUPTOB U (PEHOJIOB, ajlbJErUI0B U KETOHOB.
Ka4CCTBCHHDIX | Onucanne HaGmI0JaeMBbIX SBICHUN U COCTABICHUE XUMUYCCKHX PEAKIIUN.
peaKiny IpaKkTHYecKHe 3aHATHS 2
KadecTBEeHHBIE peaKInK, XapaKTEPHBIE IS OTAENBHBIX KIACCOB OPraHMYECKHX 1
COEIMHEHN I
KonTposbHas Crpykr . 1
pagoTa 3 YKTypa U CBOICTBA OPTaHUYECKUX BELIECTB
Paznen 9. HccaenoBanue 1 XuMH4YeCKHuil aHAJIN3 00bEeKTOB Ouochepsnl 14




OcHOBHOe coaepxaHue

Tema 9.1. JlabopaTopHble 3aHATHS
OcHoBbl _ | JTaboparopnas pabota «OCHOBBI Ta0OPATOPHOM MPAKTUKI.
11abopaTopHO# JlabopaTopHas rmocyjia U XuMU4eckue peakTuBbl. OCHOBHBIEC TaOOPATOPHBIE OIEpaIUu.
TpaKkTHKN B JlaGoparopHoe o6opynoBanue. TexHuka 0€30MaCHOCTH U IIpaBUiia padoThHI (ITOBEICHMS) B
npodeccroHan aGOPATOPHH.
bHBIX IIpakTuyeckue 3aHATHH OK 01
J1a00paTOPHUAX IIK 2.10
BrITioTHEHIE TUITOBBIX PACYETOB IO TEMATUKE SKCIIEPUMEHTA (BBIXOJ] IPOYKTA PEAKITUH,
Macca HaBeckHu, 00beM pactBopurelisi). OOpaboTKa JaHHBIX, aHAIU3 U OLEHKA UX
JIOCTOBEPHOCTH (BBIYUCIICHUE CPETHETO 3HAUYCHUS SKCIIEPUMEHTANIbHBIX TAHHBIX,
MOTPENIHOCTH).
[IpencraBienue pe3yabTaTOB SKCIEPUMEHTA B pa3inuHoi ¢opme (Tabiuia, rpaduxk,
OTYET, JIOKJIaJ], IPe3CHTAIu).
Tema 9.2. OcHoBHOE coJiep:KaHue
Xumuueckuii | 1eopeTnyeckoe o0yuyeHue
ananu3 npo6 | Kiaccudukanus mpod BoAbI MO BHAY W HA3HAYCHHMIO, MCXOIsS M3 €€ XHMHYECKOro
BOJIBI coctaBa. Opra”oJieNnTUUYECKHWE CBOMCTBA (3amax, MPO3payHOCTh, IIBETHOCTb, MYTHOCTH)
BoAbl. KucinotHocTh M mienodyHocTs BOAb. pH cpeapl U METOABI €€ OIpenesieHus.
KectkocTh BOAbl U METOAbI ee omnpeneneHud. CyllHOCTh METOJa TUTpoBaHUs. Buuawbl OK 01
YKECTKOCTHU BOJIbI (BpEMEHHAs U MOCTOsIHHAS ). JKeCTKOCTh BOJIbI KaK MPUYMHA BBITIAJICHUS OK 02
OCQIKOB MJIM 00pa30BaHUs COJICOTIOKECHUH, MMEIOIIMX MECTO B OBITY M Ha ITPOU3BOJICTBE OK 07
CocrtaB cosel, BbI3BIBAIOIINX KECTKOCTh BOJbl. XUMUYECKHE MPOIECCHI, YCTPAHSIONINE [1K 2.10..

KECTKOCTh BOJbl. YPAaBHEHUS XUMHUYECKUX PEAKIUi, WUIIOCTPUPYIOIIUX MPOLECCHI,
MPOUCXOJIAIINE TMPU YCTPAHCHUHM IKECTKOCTH. YCTpaHEHHWE BPEMEHHOM IKECTKOCTH
OBITOBBIMH M XUMHYECKUMH crioco0amu. CriocoObl yCTpaHEHUsI TOCTOSIHHOM JKECTKOCTH.

IIpakTuyeckue 3aHATHS

1. BEIIECTBA, MOJISIPHAS M MOJIsTIbHAsE KOHUEHTpaluu. Tutp pactBopa. Pemenue




MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX BaHaHI/Iﬁ Ha pacycT KOHI_[CHTpaI_[I/Iﬁ
BarpAHAIOIUX BCIICCTB U UX CPABHCHUC C IIPCACIIBHO JOITYCTUMBIMH KOHICHTPAUAMUA

(TLIK).

JlaGopaTopHble 3aHATUA

HccnenoBanre XUMUYECKOTO COCTaBa PoO BOJIBI.

JlabopatopHas pabota «OmnpeaerneHue )KeCTKOCTA BOJBI U CITOCOOBI €€ YCTPAHCHUS).
CriocoObl  ycTpaHEHHs BCEX BHJOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJEi
JKECTKOCTH. PelleHne -HKCIEepMMEHTaJbHOW 3a/aud Ha BBIABICHHE BPEMEHHOM U
MMOCTOSIHHOM JKECTKOCTH BOJABI. OlIEHKa BEPOSITHOCTH YCTPAHEHUS BCEX BUAOB JKECTKOCTH
B JIOMAITHUX YCJIOBUSIX.

Tema 9.3.
HUccnenoBanu
¢ 00OBEKTOB
orochepsr

OcHoBHOE coaep:xaHue

IIpakTuyeckue 3aHATHSH

O6nactu Ha3HaYeHUs (MPUMEHEHUS) TIOUBBI, UCXO/S U3 KAYECTBEHHOTO U
KOJIMYECTBEHHOTO COCTaBa. AHAJIM3 HOPMATUBHOM TOKyMEHTalMU. PoJib HEOpraHMn4eCcKux
BELIECTB B KAUECTBE MUHEPAJIbHBIX YIOOPEHUI, yIydlIUTeNIe! OYBBI.

CocTaB MUHEpaNbHBIX y100pEHUI 1 UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa IMOYBBI U
€€ pa3sHOBUIHOCTH.

JlaGopaTopHble 3aHATHSA

JlaGoparopHas pabora «Onpenenenue pH BOJHON BBITSKKHU MOYBBI, €€ KUCIOTHOCTH U
ieJI0YHOCTHY. VccnenoBanrue BOJHBIX BBITSXKEK 00pa30B TOTOBBIX MOYBEHHBIX CMeEcen
(ms  pasHbIXx TUINOB pactenuil). Omnpenenenne pH TMOYBBI € HCHOJIB30BAaHHEM
UHAUKAaTOpoB. OLIEHKa TUIOB MOYB B MPEACTaBICHHBIX 00pa3lax (CHJIbHOKHCIIAs, KUCIas,
cia0oKucias, HeUTpalibHas, HIEJI0YHas).

OK 01
OK 02
OK 04
OK 07
I1K 2.10

IIpome:xxyTouHas arrecranus no AucuumantHe ( xuppepeHIupoBaHHBIN 324€T)

Bcero
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3. YCJIOBHS PEAJIM3AIIMNA ITPOT'PAMMBI YUEBHOM
JAUCHUIIJINHBI
3.1. TpeGoBanuss K MHHHUMAJIBHOMY  MATEPHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 10
Jns peanuzanuyd TpOrpaMmbl  AUCIHUIUIMHBI JIOJDKHBI  OBITH MPETyCMOTPEHBI
CJIEIYIOUTUE CTICIIMANIbHBIC TOMEIICHUS: YUYCOHBI KAOMHET XUMUU W/WIIH y4eOHOM
XUMHUYECKO J1abopaTopuu

O6opynoBanne yuyeOHOro kaOmHera (HArJISIAHbIE MOCOOMS): HaOOPHI
HIAPOCTEPKHEBBIX MOJENIEH MOJEKYJ, MOJEIH KPUCTAUIMYECKUX PEIIETOK,
KOJUIGKIIUA TPOCTBIX M CIIOXKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJHUMEPOB;
KOJUIEKIIMSI TOPHBIX TIOPOJI W MHUHEpaioB, TaOmuia MeHaeneeBa, ydeOHbIE
¢bunbMbl, TMPPOBEIE 00pa30BATENbHBIE PECYPCHI.

Texnunueckue cpeacrsa o00y4YyeHHMsi: KOMIIBIOTED C  YCTPOWMCTBamu
BOCIIPOU3BEAEHUA 3BYKa, IMPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C HKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanue adoparopun M padounx MecT J1adOpaTOpHH: MEH3YPKH,
MUINETKA-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOMN, JIyIbl, NPEAMETHbIE U
MOKPOBHBIE CTEKJIA, TUIAHIIETHl ISl KameldbHBIX peakiud, (UIbLTPOBAIbHAS
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKHU, (POHAPUKH,
HA0Op PEAKTUBOB, CTEKIISHHbIE MAJOYKW, IITATUBBI JUIsI MPOOHPOK; MEpHBIE
UMJIMHAPBI, BOPOHKM CTEKJISIHHBIE, BOPOHKHU JEUTENbHbIE HUIMHApUYeckue (50-
100 ™), cTynku C TecTUKOM, (apdopoBbie YallKh, NHHLIETHI, (QUIBTPBHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJa, JJIEKTPOIUIUTKH, JabOpaTOpHbIE
IITATUBBI, CIUPTOBBIE TOPEIKHU, CIUYKH, OPUOOp JJisI MOJy4eHHs Ta30oB (WU
npoOupKa C ra300TBOJHOM TPYOKOil), Aeprkarenu sl NpOOMPOK, CKISHKH IS
XpaHEHUs] PEaKTUBOB, pa3fAaTOUyHbIe JIOTKU; xuMuyeckue crakansl (50, 100 u 200
MJT); IIMATENW; MUHIETHI; TUTEIbHbIE MIUMIIBI, CEKYHIOMEpHI (TaiMephl), MEPHBIC
npobupku (Ha 10-20 mur) u MepHbie koaobl (25, 50, 100 u 200 M), BoasiHas OaHs
(W11 TepMOCTAT), CTEKJISTHHBIC MaJIOUKH; KOHUYECKUEe KOOI 1t TutpoBanus (50
u 100 Mi); uHOUKATOpHBIE MOJOCKM sl omnpeneneHus pH u cranmaprtHas
WHJMKATOPHAs IIKaJIa; YHUBEPCAIbHbIN MHAUKATOp; nuneTku Ha 1, 10, 50 mu (wm
no3atopbl Ha 1, 5 u 10 mi1), GIOpeTKU I TUTPOBAHUS, MEAUITUTHCKUE IIMPHUIIHI HA
100-150 mu1, mabopaTopHbIe W/ WK aHATUTHYECKHE BEChl, pH-METpbI, CyIMIBHBIN
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. HNudopmanunoHHoe odecnevyeHue pean3anum NporpaMmmsl

OCHOBHBIEC HCTOUHUKH:
1. Tabpuensn O.C. Xumus. 10 knacc. Yray0sieHHslit ypoBeHb: yueOHuk / O. C.

["a6puensn, . I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenne, 2022. — 399
2. Xwumwus. 11 knacc. Yrinyonennsiit ypoBens: yueouuk / O. C. I'abpuensn, U. I'.

Octpoymos, C. A. Cnankos, A. H. JIéskuH. - [IpocBemenue, 2022. — 432



I[OHOJIHHTC.]ILHBIQ HCTOYHHUKMU:

http://lib.bsaa.edu.ru — 9b Bearopoackoro 'AY

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

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JACHOUTLIAHBI

KoHTponb 1 olieHKa pe3ynbTaToB 00y4deHHsl ocyuiecTBiisieTcs KoHTposb u
OLIEHKAa pe3yJbTaTOB OOYYEHUS OCYLIECTBIISIETCA NPENOAaBaTeieM B IPOLECcCe
IIPOBEICHUS MPAKTUUYECKUX 3aHATUM M J1aDOpAaTOPHBIX pabOT, TECTUPOBAHUS, a
TaK)K€ BBINOJHEHHUS] OOYYaIOIMMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,
uccienoBaHuil. Pe3ynabTaTel 00y4eHHs] ONPENENstoT, YTO OO0yYaroIIHecs JOJIKHBI
3HATh, IOHUMATh U JAEMOHCTPUPOBATH M0 3aBEPILICHUH U3YUYEHUS JUCUUIIINHBIL.

Jlis popMUpoBaHUs, KOHTPOJI U OLEHKU PE3YJbTAaTOB OCBOCHHS Y4eOHOMN
JUCUUIUIMHBI UCTIONB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUN, TPEACTABIISIONIAS
co00i KOMILJIEKC Y4YEOHBIX MEPOINPUSATHI, COTJIACOBAHHBIX C pE3yJbTaTaMH
oOyuenuss u chopmynaupoBanHbix ¢ ydetom DOI'OC COO (mpeameTHbie
pe3ynbrarsl o aucuuminiae) 1 ®I'OC CIIO.


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

Mona
yab /
Pa3n
Ne en/ Pe3yabTaT 00y4yeHus OueHovHbIe MEPONIPUATHS OK
Tem
a
I
1 | Pa3pgen 1. @DopmyJHpPoOBaTH 0a30BbIE
OcHoBBI cTpOeHHS MOHSATHUS U 3aKOHBI XUMHHU
BelllecTBa
1. | Ctpoenue aTomoB CocTaBIATh XUMUUYECKHE OK 01
1 | xuMHUecKHX hOpPMyJIbI COCAMHEHNIT B 1. Tect «CTpoeHue aTOMOB XUMUYECKUX JIEMEHTOB U IPUPOJIa
JJIECMEHTOB U COOTBETCTBHUU CO CTCTICHBIO XUMHYECKOH CBSA3M».
pupoja OKHUCTICHUSI XUMUYECKUX
XUMHUYECKOH CBS3U AJIEMEHTOB, UCXOS U3
BaJICHTHOCTH U
3IEKTPOOTPHUIATETLHOCTH
1. | llepuoanueckuii XapakTepu30BaTh XUMHUECKHE [TpakTHKO-OpHEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS Ha OK 01
2 | 3akoH ¥ TabHIA AJIEMEHTHI B COOTBETCTBUU C UX XapaKkTepu3aIuio XUMHUECKUX dIIEMEHTOB: «MeTtamnuueckue / OK 02
J.1. Menneneesa ITOJIOXKEHUEM B ITEPUOANYECKON HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPHULIATEILHOCTD U
CHUCTEME XMMUYECKUX DJIEMEHTOB | CPOJICTBO K DJIEKTPOHY XUMUYECKUX IJIEMEHTOB B COOTBETCTBUE C
.. Menneneesa UX DJIEKTPOHHBIM CTPOEHUEM U ITOJIOKEHUEM B ITEPUOANYECKON
cucTeMe XuMHudeckux aiaeMeHToB /.M. Menaeneeray.
2 | Paznen 2. KonrposabHas pabora
XumMnuyeckue «CTpoeHue BelmecTBa u KonTpoJubnas padora «CTpoeHue BemecTBa  XHMHYECKHE
peakuuu XHMHUYeCKHe peakium» peakuum»
Tunel XUMHUYECKUX - CocTaBisTh peakuuu - 3ajauM Ha COCTaBJIEHUE YPABHEHUHN PEaKLMii:COeTUHEHNS, OK 01
1 peakmuit COCTMHEHMS, PA3JIOKEHUS, 3aMEIIeHMs, pa3JIoKEeHUs, 0OMEHa

oOMeHa, 3aMeICHHS,
OKHUCJIUTEITHHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIUU U
PEaKIuu KOMILIEKCO00pa3oBaHus
(Ha mpumepe
TUPOKCOKOMITIIEKCOB aTFOMUHHUS
Y IIMHKA) C yJ4acTHeM
HCOPTaHUYCCKUX BCIICCTB

3aayn Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa
PEeaKIMK COSTUHEHHUS, MACCOBOM MJITM OOBEMHOM JI0JM BBIXO/a
MPOJYKTA PEaKUU COSIUHEHHS OT TEOPETUUYECKU BO3MOKHOT0;
00BEMHBIX OTHOILIEHUH Ta30B; KOJIMUYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BEILIECTB U MPOJYKTOB peakLuu; Macchl (00beM,
KOJINYECTBO BELIECTBA) MPOIYKTA PEAKLIUH, €CIIU OJTHO U3 BEIIECTB
JIaHO B BUJIE PACcTBOpA C ONPEAECICHHOW MacCOBOM J0JIeH




pPacTBOPEHHOTO BEIIECTBA

3ieMeHTa (COEUHEHN)B MOJIEKYJIe (CMECH).

3. [IpakTrueckre 3aaHus 10 KJIacCH(PUKAIIUN, HOMEHKIIATYPE U
XUMHYECKUM (HOpMyJIaM HEOPTaHHUECKUX BEIIECTB PA3IMUHBIX
KJIACCOB.

2. | Onexrponutuyeckas | CoCTaBIATh YpaBHEHUS 1. JaGoparopras paGora «PeaKITHA THIPOIH3aY. OK 01
o | AmMecotanA 1 XUMHHCCKIX pCAKIII HOHHOTO 2. JJaboparopHas pabota «THIBI XUMHYECKUX PEAKIIUN».
HOHHBIH 0OMeH 00MeHa ¢ yJacTueM
HEOPraHUYECKUX BEILECTB
3 | Pazgen 3. HccnenoBarh qucnepcHble
JucnepcHbie CHCTEMBbI
8.1 | ducnepcHbie Pa3nuuare HCTHHHBIE PACTBOPBI,
cUCTeMbI U (PAKTOPbI | KOJUIOMJIHBIE PACTBOPHI U 1. [IpakTUKO-OPHEHTUPOBAHHbIE pAaCUCTHBIE 3aJaHHs Ha OK 01
UX YCTONYMBOCTH rpydoaucrepcHble CUCTEMBI Ha JUCIIEPCHBIE CUCTEMBI, UCIIOIb3YEMbIE B OBITOBOM U OK 02
OCHOBE XMMHUYECKOTO IIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA.
JKCIIEPUMEHTA
3. Hccnenosanue HccnenoBats puzukoxumuyeckue | Jlaboparopnas pabota OK 01
2 (CBOWCTB JUCIIEPCHBIX | CBOWMCTBA Pa3IMYHBIX BHJIOB - [IpurorosneHne pacTBOpPOB;
CHUCTEM JUCIIEPCHBIX CUCTEM - MccnenoBanne JUCIEPCHBIX CUCTEM.
4 | Pa3nen 4. HccaenoBarb crpoenue u KonTposbHnasi pabora «CBOMCTBAa HEOPraHUYECKUX BEIIECTB»
Ctpoenue u cBOJlicTBa
CBOIICTBA HEOPraHU4YeCKHUX BellecTB
HEOPraHu4ecKux
BELLEeCTB
Knaccudukanus, Knaccudumnuposats 1. Tect «HomeHKkI1aTypa 1 Ha3BaHUE HEOPTAHUYECKUX BEILECTB OK 01
1 | HOMEHKIaTypa HEOpPraHUYECKUE BEIIECTBA B UCXO0/1 U3 UX XUMHUYECKOH (hOpMYIIbI MIIM COCTaBIICHUE
CTPOEHHE COOTBETCTBUU C UX CTPOCHUEM XUMHUYECKON (OPMYIIbI UCXO/I U3 HA3BaHUS BEILECTBA 110
HEOPraHUYECKUX MEXYHApOJAHON WIN TPUBUAIBLHOW HOMEHKIIATYPEY.
BEILIECTB 2. 3ajaum Ha pacyeT MacCOBOM JOJH (MAacChl) XUMUYECKOTO
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1. Tect «OCOOEHHOCTH XUMHUUYECKUX CBOMCTB OKCHJIOB, KUCIIOT,

OK 01

Keiic (¢ yaerom Oynymieit mpodeccnoHaabHOM AeITeITbHOCTH)

dusukoxummdeckue | COCTABIATH ypaBHEHMS

CROMCTBA XUMHYECKUX PEAKIIMU HOHHOTO OCHOBaHUH, aM(OTEPHBIX THUIPOKCUIIOB M COTICI. OK 02

HEOPTraHUYECKUX 00MeHa C yqacTHeM 2. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETHUUCCKHE 3a]aHuUs Ha

BEIIIECTB HCOPTraHHICCKUX BEHICCTB. CBOWCTBA M MOJYYCHUE HEOPTaHMYECKUX BEIICCTB.
CocraBisiTh ypaBHEHHUs JlabopaTtopHnas pabora «CBOMCTBA METAIJIOB U HEMETAIIIOBY.
XUMUYECKUX PEaKUA HOHHOTO
oOMeHa C yyacTueM
HEOPraHWYECKUX BEILECTB

5 | Pa3gea 5. HccaenoBats paBHOBECHE U

Kuneruueckne CKOpPOCTh XMMHMYECKHUX peaKkIuii

TePpMOAUHAMHYECKHUE

3aKOHOMEPHOCTH

NPOTEeKAHUS

XUMHYECKHX

peakuuii

.1 | Kunernueckue WccnenoBars BiusiHuE 1. JTaGoparopnas padota OK 01
3aKOHOMEPHOCTHU KOHLIEHTpAllUU pearupyroumx - «Onpezenenre 3aBUCUMOCTH CKOPOCTH PEAKIUU OT OK 02
MPOTEKAHUS BEIIIECTB U TEMIIepaTyphl Ha KOHIICHTPAIlUK PEarupyroiux BEIIECTBY;

XUMHUYECKUX PEAKIUN | CKOPOCTh XUMUUYECKUX PEAKLIUN 2. [TpakTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKUE 3aIaHUS Ha
aHaiau3 (paKkToOpoB, BIUSAIONIMX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON peaKIuu.

b.2 | TepmonuHamudeckue | McciienoBarh BIUsSHUE 1. 3agauu Ha pacueTsl TEIUIOBBIX P dekToB xuMuueckux peakmuii | OK 01
3aKOHOMEPHOCTHU M3MEHEHUSI KOHLEHTpauu U OTIpe/ieTIeHUe TUTa peakiuu (10 TeIIoBOMY P (HeKTy: 2K30- U OK 02
MPOTEKAHUS BEIIIECTB, PEAKIIUU CPEIbl U HIOTEPMUYECKHUE).

XUMHUYECKUX TEMIIEpaTypbl Ha CMEIICHUE 2. [TpakTHKO-OpHEHTUPOBAHHBIE 33IaHUS HA IPUMEHEHHUE

peakuuii. PaBHOBECHE | XUMHUYECKOTO PABHOBECHUS npuniuna Jle [larenbe 119 HaXOXKICHHUS HAIIPABICHUS! CMEILICHUS

XUMHUYECKUX PEaKIUi paBHOBECHS] XUMUYECKOU PEaKINK U aHAINU3 (PaKTOPOB,
BIIMSIONINX HA CMEIICHUE XUMUYIECKOTO PAaBHOBECHSI.
3. Jlaboparopnas pabota «/3yueHre BIUSHUS pa3TuIHBIX
(haKkTOpOB HA CMENMICHNE XUMHYECKOTO PABHOBECHS.

6 | Pazgen 6. OueHuBaTh NOCIAEACTBHSA 3amura keiica (¢ yuerom Oyayuei npogeccuoHaJIbHOM

Xumus B ObITY U OBITOBOI U MPON3BOJACTBEHHON | 1eATEJIbHOCTH)

NPOM3BOJACTBEHHON | JeSITeJIbHOCTH YeJI0BeKa ¢

JesITeJJbHOCTH MO3ULMII IKOJTOTHYeCKOoI

YyeJI0BeKa Oe3onacHocTH

Xumus B OBITY U O1ieHuBaTh MOCJIEACTBUSI OK 01




6. | MpOM3BOICTBEHHO 1 OBITOBOM W TTPOU3BOACTBEHHOM Bo3MmoxHBIE TEMBI KEHCOB: OK 02
1 | AesrembHOCTH NeATeNbHOCTH YEIOBEKa C 1. Xumus B Moeii Oyrymiei mpodeccun. OK 04
YyenoBeKa MIO3ULIMHA SKOJIOTUYECKON 2. Bynymue marepuaisl 115 aBTOMOOHIIECTPOCHUSI. OK 07
0e30MacHOCTH 3. bopr0a ¢ koppo3uel aBTOMOOMIBHOTO TPAHCIIOPTA. K 2.10
4. boprba ¢ KOppo3uei IeKTPOCeTe.
5. Xumus akKyMyJIsiTOPOB.
6. HoBble cpencTBa 115l OKpacku aBTOMOOUIIEH.
7. JlekapcTBa Ha OCHOBE PACTUTENbHBIX IIPErapaToB.
8. Onpenenenre HUTPATOB B BOJIE.
9. Onpenenenue KeCTKOCTU BOJIBI.
10.  OmpeneneHue Ka4ecTBa BOMIBI.
11. ABTOMOOWIH Ha BOJOPOIHOM TOILITUBE.
12.  HccnenoBanue cocTaBa MUHEPAIbHON BOJBI H
PEKOMEHIalluK TI0 €€ UCII0Ib30BaHMUIO.
13.  HccnenoBanue pa3pymiarouiero AeMCcTBUs IPUPOIHON
BOJIbI Ha MOYBY.
14.  HccnenoBanue KayecTBa MUTHEBOM BOJIBI.
15.  HccnenoBanue npo0 BOIONPOBOAHOM BOBI HA IPEAMET
YCTPAHEHUS JKECTKOCTH.
16. VYcTrpaneHue KeCTKOCTH BObI B CEIbCKOXO035MCTBEHHOM
JIeSITEIIbHOCTH.
7 | Pazmen 7. Knaccudumnuposats KonTposbnas padora «CTpoeHne U cBOMCTBA OPraHMYeCKHUX
Crpoenne n HEOpPraHUYEeCKUe BEIIEeCTBA B BellecTB)
CBOIICTBA COOTBETCTBHUH C UX CTPOCHUEM
OpraHn4yecKux
BeleCTB
7. | Knaccudukarmus, 1. 3amanus Ha cocTaBieHUE Ha3BaHUM opraHudeckux coequnennii | OK 01
1 | ctpoenue u 10 TPUBUAIIBHON WJIM MEXYHAPOIHON CUCTEMaTU4YECKON
HOMEHKJIaTypa VYcranaBnuBaTh 3aBUCUMOCTh HOMEHKJIAType.
OpPraHUYECKUX (U3UKOXUMHUECKUX CBOWCTB 2. 3a7aHus Ha COCTABJICHUE TTOJTHBIX U COKPAILIEHHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB CTPYKTYPHBIX (hopMyI
7. | ColicTBa YcTaHaBnuBaTh 3aBUCUMOCTh 1. 3aganus Ha cocTaBlIeHUE YPABHEHUH XUMHUECKUX PEAKLIUH C OK 01
2 | opramueckux (U3UKOXUMHUECKUX CBOWCTB y4acTHUEM OPTaHUYECKUX BELIECTB HA OCHOBAHMM UX COCTaBa U OK 02
COEIMHEHUN OpPraHMYECKUX BEIIECTB OT CTPOEHHSL.

CTPOCHUA MOJICKYJI

2. 3ajjaHNs HA COCTaBJICHNUE YPABHEHUH XUMHUECKUX PEAKLINH,




WUTIOCTPUPYIOIINX XUMUYECKUE CBOWCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUA TAaHHBIX PEAKIIUH U TEHETUYECKOM CBSI3U
OpPraHWYECKUX BEILECTB Pa3HbIX KJIACCOB.

3. JTabopatopHas pabota «llomydeHre STUICHA U U3yUYEHUE €T

OTACIBHBIX KJIaCCOB C
IMCITOJIB30BaHHUEM
IKQ4CCTBCHHBIX peaKuHﬁ

COE€UHEHMH OTAEIBbHBIX KJIaCCOB
HccienoBaTs kKaueCTBEHHEIE
peakiuu o HyHKIIMOHATBEHBIM
TpyImnaM OpraHn4eCKuX BEIECTB

1. JTabopaTopHnast pabota (Ha BEIOOD):

- KauecTBeHHBIE peakiiy Ha OTJENbHbBIE KIACChl OPraHUuIeCKUX
BEIIECTB;

- . [IpakTuueckue 3aaHus HA COCTABIIEHUE KAY€CTBEHHBIX
peakiuii OOHAPYKEHUST OPTaHUYECKUX COCTHHCHUI.

- JIabopartopHas pabora «KadecTBeHHbIE peaKIIUU MO
(YHKITMOHATBHBIM TPYIIIIAM OPTaHUYECKHX BEIICCTBY

CBOMCTB.
7. | Oprannyeckue OO00CHOBBIBATh 3HAYEHUE U [TpakTHKO-OpPUEHTHPOBAHHBIE 3aJJaHUS IO COCTABJICHUIO OK 01
3 | Bemectsa B IPUMEHEHHE OPTaHNYECKUX XUMHMYECKHX PEaKLUil ¢ yyacTHeM OpraHMYeCKUX BEIIECTB, OK 02
AKHU3HEJEATENbHOC TH | BEIECTB B OBITOBOM U UCIOJIb3YEMBIX Ul UX UACHTU(DUKALMY B OBITY U
YeJI0BEKA. IPOU3BOJICTBEHHOM IEATEIBHOCTH | IPOMBIIIJICHHOCTH.
IIpousBoacTBO 1 yesioBeKa ux (pusmko-
IIPUMEHEHNE XUMHUYECKMMH CBOMCTBAMU
OpPraHUYECKUX
BELIECTB B
IIPOMBIIITIEHHOCTH
8 | Pa3men 8. HccnenoBars cBoiicTBa KontpoabHas padora «CTpoeHue M CBOMCTBA OPraHUYeCKHX
KauyecTBeHHbBIE OpPraHHYecKuX U BellecTB)
peakuuu HEOpPraHU4ecKHUX BellecTB ¢
O00Hapy KeHUs! HCNOJIb30BAHUEM
OpPraHu4ecKux Ka4eCcTBEHHbIX peakuui
HEOPraHU4YeCKHUX
BellecTB
8.1 | OOHapyxeHue HccenenoBars Ka4eCTBEHHBIE - JlaBopaTtopHas paboTa AHaTUTHYECKHE PEAKIIMH aHUOHOB. OK 01
HEOpPraHUYECKUX peaklny HEOPraHUYECKUX [IpakTHyeckue 3a/1aHusl Ha COCTaBJICHUE YPAaBHEHUIN peaKIuii
KaTHOHOB U aHUOHOB | BEILIECTB OoOHapy>KeHHUs] aHHUOHOB, B T.4Y. B MOJIEKYJIIPHON M MOHHOM
dbopmax.
8. | ObHapyxeHue HccenenoBars Ka4eCTBEHHBIE OK 01
2 OpraHMYECKUX BEIIECTB| PEAKIIMU OPTaHUYECKUX

IpuxiaagHoil MOaYJIb




9 | Pa3men 9. HNHuTepnipeTrupoBaTh
HccnenoBan | xumuuyeckue npoueccbl 1
ue u siBJIeHUs B Onocepe 3ammTa Keiica (c yueroM Oyayuuei npogeccuoHaIbHON
XUMHYECKUI AeSITeJIbHOCTH)
aHa/u3
00beKTOB
ouocdepbl
9. | OcHoBBI BbIIOIHATE TOTHBIA UK 1. JJabopatopnas padora «OCHOBBI 1a00PATOPHOI IPAKTHKH. OK 01
1. haboparopuoii pxcrepumenTanbHOrO 2. 3a71a4u HA BBIYKCIICHHE CPEHETO 3HAaUeHus dKcnepuMenTanpupx | 1K 2.10
MPaKTUKUA B [MCCIIEIOBAHUS C COOIOICHUEM JTAHHBIX, TOTPEITHOCTH.
podeccuonan [mpasui 6e3omacHoro oopamenus ¢ | 3. [IpeacraBineHue pe3ynbTaToB SKCIEPUMEHTA B pa3NIuyHoOl hopme
bHBIX BEIIECTBAMH M JIJAOOPATOPHBIM (Tabmuna, rpadux)
raboparopusix p00pyAOBaHHEM
0..2 | Xumnueckuii | UccienoBars xumuueckuii coctaB | 1. Tect «CBOMCTBA U COCTAB BOIBDY. OK 01
aHaym3 nmpod | IpoO BOJBI 2. [TpakTHKO-OpHEHTUPOBAHHBIC TEOPETUICCKUE 33/ IaHUS HA COCTAB 1K 2.10
BOJIbI BOJIBI M CTIOCOOBI BHIPAYKEHUSI KOHIICHTPAIMI U TTepecyeT
KOHIIEHTpaluH (C UCMOIF30BaHNEM HOPMATHUBHBIX JTOKYMEHTOB).
3. JJaboparoprast paboTta «O4HCTKa BOJIBI OT 3arPsI3HCHUI.
4.JlabopatopHas pabora «Onpenenenue pH Bosbl 1 €€ KUCIOTHOCTH
5.JIaGoparopnas padota «OnpeneneHue KeCTKOCTH BOJIBI U CTIOCOOBI
€€ YCTpaHEHUs».
0..3 | Xumnueckuii | MccnenoBars xumudeckuid coctaB | 1. TecT mo Teme « XMMHUYECKUI COCTaB HEOPTaHHUUECKUX U OK 01
aHanu3 npo0 | mpob MOYBHI OpPTaHUYECKUX YIOOPEHUID». OK 02
TTOYBHI 2. JTabopatopnas padora Onpenenenrue pH BogHON BBITSKKH MOYBBI, €€ IQIIIE (1)71

KHCJIOTHOCTHU U MICJIOYHOCTH.










