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PabGouast mporpamma y4yeOHOW AUCHMIUIMHBI «XUMHs» pa3paboTaHa B
cooTBeTCTBUM ¢ DeiepaabHBIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
cpeaHero mpodeccuoHaabHOro obOpasoBaHus 10 crnenuainbHoctd  19.02.12
TexHonmorus MpOIyKTOB MUTAHUS >KMBOTHOTO IMPOUCXOXKIIEHUS, YTBEPKICHHOIO
[Ipukazom MunucrepctBa mnpocBemenuss Poccun ot 18 mas 2022 r. Ne 343
denepaabHbIM  TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIM  CTAHJAPTOM  CPEIHETO
obmiero oOpa3oBanus, yrBepxkaeHHoro [Ipukazom MunuctepcTBOM 00pa3oBaHus
u Hayku Poccum ot 17.05.2012 1. Ne 413 (pen. Ilpuxazom MwunHCTEpCTBA
oOpazoBanus u Hayku Poccuu ot 12.08.2022 r. Ne 732), mpuMepHO# mporpaMmMoit
o01eo0pa3oBaTeabHON Y4eOHOM AMCUUILIMHBI XUMHS, 17 MpodeccrnoHaTbHBIX
00pa3oBaTEeIbHBIX OpraHu3aluu, PEKOMEH0BAaHHON denepabHBIM
roCyJIapCTBEHHBIM OTOKETHBIM o0pa3oBaTeIbHBIM yApEeKICHHEM
JOTIOJTHUTENBHOTO  MpodeccuoHaabHOoro o0pazoBaHuss «HCTUTYT pa3BUTHUA
npodeccruonanbHoro odpazoBanusi» oT «30» HosiOpst 2022 r. mpoTtokon Ne 14 u
PexoMmeHmanusiMu 1o OpraHu3aliiy MOJYYEHUsl CpeaHero ooiiero oOpa3oBaHus B
npezesiax OCBOCHHUSI 00pa3oBaTENIbHBIX MPOTpaMM CpPeaHEro MpodeccuoHaIbHOTO
oOpazoBaHuss Ha  ©0a3e  OCHOBHOro oOmero  oOpasoBaHusi  (IIMCHMO
JlenapramenTa rocyapCTBEHHOU MOJIUTUKHU B chepe CpeIHEero
npodeccuoHanbHOTO  00pa3oBaHuss W IpodeccHoHaTbHOTO  OOy4YeHUS
Munuctepctsa npocserienns Poccun ot 01.03.2023 r. Ne 05-592).
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1. MACHOPT MPOT'PAMMBI YUEBHOM JIJUCHOUTILIAHBI XUMU S

1.1. O6sa1acTh NPUMEHEHUSs] IPOTPaAMMbI

[IporpaMMa  yueOHOW  OUCIHUIUIMHBI ~ SIBISIETCSI  YacThIO  MPOTPAMMBI
MOJATOTOBKM CIIEHUATUCTOB cpenHero 3BeHa B coorBercTBUM ¢ PI'OC CIIO mo
cnenpanbHocT:  19.02.12. TexHomoruss TPOAYKTOB IUTAHUS  KUBOTHOTO
IPOUCXOMKICHHUS.

1.2. MecTo AUCHUILIMHBI B CTPYKTYpe NPOrpaMMbl MOJATOTOBKH CIELHUAIMCTOB
CpEeIIHEro 3BeHa!

OO61eo0pazoBaTenbHas TUCHUILIMHA «XUMUS» U3ydaeTcs Ha YriiyOJIeHHOM
ypoBHE B  00II€00pa3oBaTelbHOM  IMKJIE  Y4eOHOro IjlaHa  OCHOBHOM
npodeccuoHabHOW 00pa3oBaTeIbHONM mporpamMMmbl crnenuainbHocT: 19.02.12.
TexHonmorus NPOIyKTOB MUTAHUS )KUBOTHOTO TIPOUCXOK/ICHUS.

TpynoeMKOCT, NHCHMIUIMHBI ~«XWMHS» Ha  YIIyOJICeHHOM  YPOBHE
coctasisieT 110 gacoB, U3 KOTOpbIX 88 4acoB - 6a30BbIM MOAYIb (7 pa3aenoB) u 22
yaca - TOpUKIagHOM Moayhnb (2 pasznena), BKIIOYAIOMMNA  MPaAKTHKO-
OpPHUEHTHUPOBAHHOE COZCP)KaHNE KOHKPETHON MPO(ECCHH W CIIeUaTLHOCTH.

1.3. Hean u 3agaum JUCHMILUIMHBI — TPpeOGOBaHMsI K pPe3yJibTATaM OCBOEHHUA
AMCIHUIINHBI
1.3.1. leau 1 3a7a4u TUCHUIIJIHMHBI

Hean: GopmupoBaHue y CTyJACHTOB XMUMHYECKOW COCTABIISIONICH €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa KaK OCHOBBI MPUHATHS PEIICHUNW B >KU3HEHHBIX H
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3apauu: 1) cdopmupoBaTh IOHMMaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMHYECKUX IPOLIECCOB U SIBJICHUW B OKPYXKAIOLIEH Cpeae, UEJTOCTHOW HAYYHOU
KapTUHBI MUPA, B3aUMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS IPOBOAMUTH PACUEThl 10 XUMUYECKUM (opMyJiaM U
YpPaBHEHUSAM XUMHUYECKMX peakUuui, IUIAaHUpPOBaTb M  HMHTEPIPETUPOBATH
PE3yNbTAThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) chopMupoBaTHh HABBIKK MPOBEAEHUS XUMUUYECKUX IKCIIEPUMEHTAIBHBIX
UCCJIEIOBAHUM € COOJIIOIEHHEM MPaBUII 0€301aCHOT0 OOpAaIlleHUsI C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS aHAIM3UPOBATH, OLIEHUBATD, TPOBEPSTH HA IOCTOBEPHOCTD U
0000111aTh HHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHUS IPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATETbHOCTH U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMUpOBaTH MOHUMAHNE 3HAYMMOCTH JOCTHXKEHUN XUMUYECKOM HayKu U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON 1 POU3BOACTBEHHOM cep.



1.3.2. [lnanupyemble pe3yabTaTbl 0CBOECHNS 00111€00pa3oBaTeIbHOM JUCHUILIHHBI B cooTBeTcTBUM ¢ PT'OC CI1O

1 Ha ocHoBe PI'OC COO

Koa n
HaHUMEeHOBaHHeE
(popmMupyembIX
KOMIIeTeHIIU

Ilnanupyemble pe3yabTaThbl 0CBOEHHUS THCHHUILIMHBI

OO0mue

I[I/ICIII/IH.]II/IHapHI)Ie

OK 01.

Br16upath criocoOsr
pelIeHus 3a1a9
npoeCCHOHATLHOU
JeSTSIIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

JIP 05 B yactu TpyZ10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpYyAY, OCO3HaHHE IIEHHOCTH MAacCTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTHBHOH HESATEIBHOCTH TEXHOJIOTUYECKOH U
COILTMAIIbHOM HAIPABJICHHOCTH, CIIOCOOHOCTD VHHIMUPOBATb,

IUTAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATH TaKyIO I€ATEIbHOCTB;
- HHTEPEC K Pa3InIHbIM chepaM mpodhecCHOHATLHOM I TEIIBHOCTH,
OsBnaneHue YHHUBEPCATbHBIMU YYEOHBIMU TO3HABATEIbHBIMU
JIEHCTBUSIMU .
MP 01 a) 6a30BbI€ JIOTHYECKUE ACHCTBUS:
- CaMOCTOATENHHO (HOPMYIUPOBATh W aKTyaJTU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBAaTh CYIIECTBEHHBIM TMPU3HAK WA OCHOBAaHUS IS
CpaBHEHUS, KIIACCU(PUKAIIUU 1 0000IICHNUS;
- ONpEeneNsTh LENU NesATeIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
HX JOCTHKCHUS,
BBISIBIIATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHS B paCCMaTPUBAEMBIX
SIBJICHUSIX
- BHOCHUTh KOPPEKTHBBI B JCSITEIBHOCTb, OIEHWBATh COOTBETCTBUE
pe3yAbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;
- pa3BUBaTh KPEATHBHOE MBIIUICHHE TIPH PEIICHUH >KU3HEHHBIX
npobiem
JIP 07 6) 6a30BBIE HCCIEAOBATEIBCKIE JCHCTBUS:
- BIAJeTh HAaBBIKAMHM Y4Y€OHO-HCCJIEIOBATENIbCKOW U TPOEKTHOM

I1P6 2 BiageTh CUCTEMOI XMMUYECKUX 3HAHUI,
KOTOpasi BKJIFOUAET: OCHOBOIIOJIATAFOIITHE
MOHSTHS (XUMHUYECKUN DIIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-
ANIEKTPOHHBIC OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTD, CTCTICHh OKHUCIICHHSI,
XUMHUYECKas CBSA3b, MOJIb, MOJISIPHAS Macca,
MOJISIpHBIN 00BEM, YTIEPOAHBIN CKENET,
(yHKIIMOHATbHAS TPYIIA, PAIUKal, H30MEpHs,
M30MEpPbI, TOMOJIOTUYECKH PsiJl, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPO- U a30TCOAEPIKAIIHe
COCAMHEHMSI, OMOJIOTHYECKH aKTHBHEIC
BelecTBa (yriaeBOIbl, KUPHI, OEIKH), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COSAMHEHMUSI,
KPUCTATUYECKAs PEIIeTKA, TUITBI XUMHIECKHUX
peakiuil (OKUCIUTENFHO-BOCCTAHOBUTENbHBIE,
9K30-U DHJIOTEPMUIECKHE, PEAKITUH HOHHOTO
o0OMeHa), pacTBOP, SJEKTPOIHTHI,
HEAJICKTPOJIUTHI, AIEKTPOITUTHICCKAS
JIACCOLMAIS, OKUCIIUTEIh, BOCCTAHOBUTEIb,
CKOPOCTh XUMHUYIECKOM PEaKITUU, XUMUIECCKOE
paBHOBECHE), TEOPHH U 3aKOHHI (TEOpHs




JESATEIbHOCTH, HaBBIKAMU pa3pelieHHs MpooiemM

-  BBIABJIATH MNPUYMHHO-CICACTBCHHBIC CBA3M HW AKTYAJIU3UPOBATH
3aJ1a4y, BBIJIBUTaTh THIIOTE3y €€ PEIICHHUS, HaXOIUTh apryMEHTBI IS
JI0Ka3aTeIbCcTBA CBOMX YTBEPIXKJACHUH, 3aJaBaTh MapaMeTphl U
KPUTEPHUH PEILICHUS;

- AHaJIM3UPOBAThH IMMOJYYCHHBIC B XOAC PCIICHHUA 3aa4u PE3YJIbTAThI,
KPUTUYECKH  OILIEHWBAaTh HMX JIOCTOBEPHOCTh, IIPOTHO3HPOBATH
HU3MCHCHHUC B HOBLIX YCJIIOBUAX;

- YMETh IEPEHOCUTh 3HAHMS B IO3HABATCIBHYIO M IPAKTHYCCKYIO
00J1aCTH KU3HEIEATCILHOCTH,

- YyMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeH;

- BBIABUI'aTb HOBBIC HJCH, NpCJiaraTb OPHUIMHAJIBHBIC IMOAXOAbI H
pEIICHHs; CIOCOOHOCTh MX HCIOJIb30BAaHUS B II03HABATEIBHOW M
COLIMAJIBHOM ITPAKTHUKE

XUMHYECKOTO CTPOCHHS] OPraHUYECKUX BEILECTB
A.M. ByrnepoBa, Teopus 31€KTPOIUTUYECKOM
Jccouuanuu, nepuoauyeckuit 3akon .M.
MeneneeBa, 3aKOH COXpaHEHHs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMUH,
(haKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH U 0€30IaCHOM
WCIIOIb30BAHUH BRXKHEHIINX HEOPTraHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKON
JIESTEIbHOCTH YEJIOBEKA;

- YMETh BBIABIIATH XapaKTepHbIC IPU3HAKU U U
B3aMMOCBSI3b U3YUCHHBIX TTOHATHH, IPUMEHSTh
COOTBETCTBYIOIIWE TTOHATUS IIPH ONMUCAHUH
CTPOCHHUSI U CBOMCTB B3aUMOCBSI3b U3yYEHHBIX
MOHSITUNA, TIPUMEHSATH COOTBETCTBYIOIIUE
MOHSITHUS TIPU ONKUCAHUM CTPOCHHS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX
MPEBPAILCHH; BBISBIISATH B3aUMOCBSI3b
XUMHYECKHUX 3HAHUH C MOHATUSIMU U
MPEACTABICHUSMU APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

[IP6 3 ymeTh WHCMONIB30BAaTh HAWMEHOBAHMS
XUMUYECKUX COEAMHEHUH  MEXAYHapOJIHOIO
COI03a TEOPETHYECKOW W NMPUKIAJTHON XUMHMH U
TPUBUAJIbHBIE HA3BaHUSl BAKHEWILIUX BELIECTB

(oTunen, — aueTtuieH,  TIJIUIEpUH,  (eHou,
(dbopManbaeru, yKCycHas KHUCIIOTa, IJIMLHKH,
yrapHelii Ta3, YIJEKUCHbIM Ta3, aMMHak,
raimeHass ~ M3BECTb,  HEramieHas  U3BECTb,

MUTHEBAs COJIA U IPYTHX), COCTABIATH (POPMYJIbI
HEOPraHMYECKUX U OpPraHUYECKUX BEIIECTB,
YPaBHEHMS XUMUYECKHX peaKkuil, OOBsSCHATD UX
CMBICT; MO/ITBEPKIATh XapaKTepHbIe




XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMU AKCIIEPUMEHTaMU u
3alMCAMH YPAaBHEHUN XMMHUUYECKUX PEaKLIUN;
YMETb YCTAHABJIMBATh IIPUHAIIICKHOCTD
U3YYEHHBIX HEOPIraHUYECKUX U OPraHUYECKHUX
BEILECTB K ONPECIICHHBIM KJIACCAM U IPYIIIAM
COCIMHEHUH, XapaKTepU30BaTh UX COCTAB U

- BOKHEMIIME CBOMCTBA; OIPEIEIATh BUIbBI
XUMHUYECKUX CBs3ell (KOBaJieHTHas, WOHHAs,
MeTaJuIn4ecKas, BOJIOPOJIHAs), THIIBI
KPUCTAJIIMYECKHUX peLIeToK BEIIIECTB;
KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKLINUN;

- chopmMHpoBaThH IIPEICTaBICHMUS: 0
XUMHUYECKON COCTaBIIAIOLIEH
€CTECTBCHHOHAyYHOM KapTUHBl MHpa, pOJHU
XUMHM B TIO3HAHWU SIBJICHUH NpPUPOJBI, B
(OpMHpPOBAaHUM  MBILUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (YHKIMOHAJIHHOH TPaMOTHOCTH,
HEOOXOIMMOW Il  peIleHUs] IMPaKTHYECKUX
3ala4 = M DKOJIOTMYECKM  OOOCHOBAHHOI'O
OTHOLLIEHUS K CBOEMY 3J0POBBIO U NPUPOJHON
cpene;

I1P6 4 ymeTb MpOBOUTH pacueThl M0
XUMHUYECKUM (hOpMysiaM U ypaBHEHUSIM
XUMHUUYECKHUX PEAKIUN C UCTIOIb30BaHUEM
(hU3MUECKUX BEINYNH, XapaKTEPU3YIOIINX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI: MacCBhl,
o0beMa (HOpMaJIbHBIE YCIOBHUS) ra3os,
KOJIMYECTBA BEUIECTBA; UCIIOIb30BAThH
CHUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATUSA
pelIeHni B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BEIECTBAMM U UX
MIPUMEHEHHEM




OK 02.
Ucnonp3oBars
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIHM3a U
UHTEPIpPETAINN
uHpOpMaLUU U
WH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIsI
BBITTOJIHEHUS 33144
npodeccnoHaTBEHOMI
JeSTEIbHOCTH

B 00macti eHHOCTH HAYYHOTO TTO3HAHUS:

JIP 04 copmMupoBaHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH W
OOIIECTBEHHON TPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe KYIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIMKYIBTYPHOM ~ MHUpE;  COBEPIICHCTBOBAHHE  SI3BIKOBOH U
YUTATENIbCKOM KYJIBTYphl KaK CpEICTBA B3aUMOJICUCTBUS MEXKIY

TOOPMU W TO3HAHWS MHUpPA; OCO3HAHUE IICHHOCTH HAY4HOUI
NESTeIbHOCTH ~ TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYID  H
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE
OBnazeHue  yHUBEpPCAIbHBIMHU  y4eOHBIMH  TO3HABaTEIbHBIMH
JIEACTBUSAMMU:

MP 04 B) pabota ¢ uHpopmanuei:

- BIIQJICTh HaBBIKAMU MOJTyYCHUS uH(pOpMaITUU u3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENTEHO

OCYIIECTBISATh TIOUCK, aHAIM3, CHCTEMATH3aIUI0 W WHTECPIIPETALUIO
nH(pOpMaLIUY PA3IUYHBIX BUA0B U (HOPM IPEICTABICHUS

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (popmarax ¢ y4eToM Ha3HAYCHHUS
nH(OpMAaLIUY U LEIeBOW ayAUTOPUHU, BHIOMpAs ONTHUMAIbHYIO (hOopMy
MIPEJICTABJICHUS U BU3yaTH3aIuy;

- OIICHUBATh JIOCTOBEPHOCTb,
nHpopManuu, ee COOTBETCTBUE
MOpaIbHO-ITHYECKUM HOpMaM

- HCIIOJIB30BATh CPe/ICTBA MH(POPMAITMOHHBIX I KOMMYHUKAIIHOHHBIX
TEXHOJIOTHH B peIIeHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[MOHHBIX 33]1a4 C
coOro/ieHreM TpeOOBaHUM IPrOHOMHUKH, TEXHUKU 0€30TTaCHOCTH,
TUTHUEHBI, pecypcocOepekeHHs, TPABOBBIX U STUYECKUX HOPM, HOPM
nH(OPMALIMOHHOU

0€30I1aCHOCTH,

- BIIQJICTh HaBBIKAMU PACITIO3HABAHUS U 3aIIUTHl HHPOPMAIIHH,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTHYHOCTH;

JJCTUTUMHOCTD
IIpaBOBBIM n

I[IP6 3 ymeTh TJIAHUPOBATH M BBITIOJHATH
XUMUYCCKUHN HKCIIEPUMEHT (npeBpaieHus
OpPraHMYeCKUX  BEIIECTB IPU  HArpeBaHUH,
MOJyYeHUE STUJICHA W HM3Y4YEHHE €ro CBOWCTB,
KaueCTBECHHbBIC PEAKIIMU Ha aJIbJETU b, Kpaxmall,
YKCYCHYIO KHCIIOTY; JIeHaTypalusi OEJIKOB MpH
HarpeBaHWM,  I[BETHHIC  pEaKIMU  OCJIKOB;
MPOBOJIUTH

peakIMu HOHHOTO OOMEHa, OMpPEAeIsATH Cpemy|
BOJIHBIX PAacTBOPOB, KauE€CTBEHHBIC PEaKIMHU Ha
cynbdar-, KapOOHaT- ¥ XJIOPHA-aHUOHBI, HA
KaTMOH aMMOHHS; PEIIaTh 3KCIEPUMEHTAIbHBIC
3amaun 1o Temam "Metamiel" u "Hemetamner") B
COOTBETCTBUHU c npaBuIaMu TEXHUKUY]
0€301acHOCTH TMPU OOPAIICHUH C BEIIECTBAMH U
1a00paTOPHEIM  00OPYIOBAaHUEM; TPEACTABIIATH
pe3ynbTaTbl XHMHUYECKOIO SKCIEPUMEHTa B
dbopMe 3amMcu  ypaBHEHHIH COOTBETCTBYIOIIMX
peakiuii ¥ GOpMyIUPOBATH BBHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB,;

I[IP6 6 ymeTp aHATU3UPOBAaTh XHUMHYECKYIO
vHpOpMaLIUIO,  TOJy4YaeMyl0 W3  Pa3HBIX
UCTOYHUKOB (CPEICTB MAacCOBOW HHQpOpMAINH,
cets IHTEpHET U npyrue);

[1P6 4 B1ageTh OCHOBHBIMHA METOJAMU

Hay4YHOT'O IMO3HAHUS BEUIECTB U XUMHUYECKUX
sIBJICHUH (HaOJI0/IeHre, U3MEpPEHUe,
SKCIEPUMEHT, MOJECIUPOBAHNUE); YMETh
MIPOBOJIUTH PACUYETHI IO XUMHUUECKUM (HopMysIam
Y YpPaBHEHUSIM XUMUYECKUX PEaKlui ¢
WCIIOIh30BaHUEM (PU3UUYECKUX BEITUYMH,
XapaKTEePU3YIOUIUX BEIIECTBA C

KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa




HOpMaJbHbIE YCIOBHSI) Fa30B, KOJTUYECTBA
BEILIECTBA; UCIOJIb30BaTh CUCTEMHbBIC
XUMHUYECKHUE 3HAHUSA JUIS IPUHSATHS pEIICHU B
KOHKPETHBIX JKU3HCHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPHUMEHEHUEM

OK 04.

DddexTuBHO
B3aHMMOJICHCTBO BaTh U
paboTaTh B KOJUIEKTHBE U
KOMaHIe

- TOTOBHOCTB K CaMOpPAa3BUTHIO, CaMOCTOATCIIbHOCTH n
CaMOOIIPEICIIEHUIO;
MP 03 OsnageHue HaBbIKaMH  Y4e€OHO-HCCIIEIOBATEIbCKOH,

MIPOEKTHOM U COIMANIbHOM J1eATEIbHOCTH;

OBnazieHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU:
JIP 07 6) coBMecTHas I€SITCIBHOCTD:
- TIOHUMaTh H HCIOJB30BaTh
WHIUBUAYAIBHON paboOThI;

- TPUHUMATH IEIH COBMECTHOM NEATENIbHOCTH, OPTaHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUS MO €€ JOCTHMKEHHIO: COCTAaBJISTH IUJIaH
JICWCTBUM, pPACHpEenessiTb pPOJM C YYETOM MHEHUH YYaCTHUKOB
00CYyXXIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATh W BBIIOJHATE PAa0OTy B YCIOBHUSX PEATLHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE TOBEJCHHE B
Pa3IMYHBIX CUTYAIUsX, MPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, OBITh
WHUIIMATUBHBIM

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSIMM:

MP 02 r) npunsartue ceds U Apyrux JiroIeu:

- IpUHUMATh MOTHBBI M apryMEHTBHl APYTUX JIOACH NpU aHaau3e
pe3yIbTaTOB JIESITEIbHOCTH;

- IpU3HABATh CBOE MPABO U MPABO JIPYTUX JIOJEH Ha OMINOKY;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTrOTO YEJIOBEKa

MpEMMYIIECTBA KOMAHJIHOW U

I1P6 3 ymeTb I1aHUPOBATh U BBINOJIHATH
XUMHYECKHUI SKCIIEPUMEHT (IIpeBpaIleHUs
OPraHUYEeCKHUX BELIECTB [P HATPEBAHUU,
MOJIyYEHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB,
Ka4EeCTBEHHBIE PEAKLIMU HA albIETUbI,
KpaxmMaJ, YKCYCHYIO KHCIIOTY; IeHaTypaius
OCJIKOB IIPU HArpeBaHUU, IBETHHIE PEAKIIUU
0eNKOB; MPOBOJAUTH PEAKIIMU HOHHOTO OOMEHa,
OIPENIEIATh CPENLY BOJAHBIX PACTBOPOB,
KayeCTBEHHbIE peaKINU Ha CyibdaT-, KapOoHaT-
Y XJIOPU/I-aHUOHBI, Ha KATUOH aMMOHHS;

[IP6 5 pemaTh SKCIIEpUMEHTATIBHBIC 3a]]a4H 110
teMaM "Metael" 1 "Hemetamisr" B
COOTBETCTBUH C MPABUIAMH TEXHUKHU
0€30MaCHOCTH MTpHU OOPALICHUH C BEIIECTBAMH H
1a00paTOPHBIM 000PYIOBaHUEM; IPEACTABISATh
pe3yabTaThl XUMHUYECKOTO dKCIIEPUMEHTA B
(dhopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMPOBaTH BBIBOBI HA OCHOBE
3TUX Pe3yIbTaTOB

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIleu cpebl,
pecypcocOepex eHulo,

JIP 14 B 00iacT 3K0JI0TrM4ECKOr0 BOCIIUTAHUS:
- chOpPMHPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpPhl, TOHHMAaHHE
BIIUSIHUSL  COUMAIIBHO-DKOHOMUYECKUX IIPOLECCOB HAa COCTOSHUE

MIPUPOJIHOM U COLMATILHOM Cpefibl, 0CO3HAHKE TII00ATbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

pPo 1 chopMUpOBaTh TPEACTABICHUSA: O
XUMHYECKOHN COCTAaBJISIIONIEH
€CTECTBEHHOHAy4YHOM KapTUHBI MHpA, POJIU
XUMHUHU B IIO3HAHHUHU SIBJ'IeHI/Iﬁ HpI/IpO)IBI, B

(OPMHUPOBAHUM  MBIIUIEHUS U KYJIBTYpPbI




MIPUMEHSATH 3HAHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITMBOTO
IIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUIX

- TUTAaHUPOBAHHME M OCYLIECTBJICHUE NIEUCTBUI B OKPYKAIOLIEH Ccpelie
Ha OCHOBE 3HAHMS LEJIEH YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;
AKTUBHOE HENpPUATUE ICHCTBUN, MPUHOCALIUX BPEA OKpYXKaroLIeh

cpene;
- yYMEHHE TPOTHO3MPOBATH HEOIArONPHUATHBIC 3KOJIOTHYECKHE
MOCICACTBUA NMPCANIPUHUMACMbBIX IICI>’ICTBI/II>'I, npeaoTBpaliaTh Ux;

- pacumpeHue OIIbITa JEeSITeTbHOCTH IKOJIOTUIECKOM
HaIpPaBJICHHOCTH;

MP 03 oBnajgeHne HaBBIKAMH Y4€OHO-HUCCIEA0BATEIIBCKOM, MPOSKTHON
U COLIMAJIbHOM JCATCILHOCTH;

JUYHOCTH, €€ (PYHKUIHMOHAIBbHOM TPaMOTHOCTH,
HEOOXOAMMOM Uil pEeHIeHUs TMPAKTHYECKUX

3aJad = M DKOJOIMYECKM  OOOCHOBAaHHOIO
OTHOILIEHUS K CBOEMY 3J0pPOBBIO U NPUPOJHON
cpexne;

I1P6 5 ymetsb coOmoaTh nmpaBuiia
9KOJIOTHYECKH LIEJIECO00Pa3HOr0 MOBEICHHS B
OBITY U TPYAOBOH EATEIHHOCTHU B IIEIIAX
COXPaHEHUsI CBOETO 37I0POBbS M OKPYKArOLIEeH
IIPUPOJIHOM CPEJIbl; YYUTHIBATh OIIACHOCTH
BO3JICHCTBUS Ha KHUBbIC OPraHU3MbI
OIMPCACIICHHBIX BEIICCTB, TIOHUMAaA CMBICII
HIOKa3aTelis MPeAeIbHOM J0MyCTUMOM
KOHUECHTPANU

[IK 1.1. OcyuecTBasTh
cAady - MPUEMKY ChIPbsS U
PAcXOJIHBIX MaTepUaIOB
JUTsI IPOM3BOJICTBA
MPOJIYKTOB MUTAHUS U3
MSICHOTO CBIPhSI

JIP 09. I'oToBHOCTH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUIO, Ha MPOTSKEHUU BCEH JKHU3HU; CO3HATEIIbLHOE
OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHOMN
npoeCCHOHATLHON 1 00IIECTBEHHOH IEATEIIEHOCTH.

JIP 13. Oco3HaHHblii BEIOODP Oyayiei mpoheccuu 1 BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB; OTHOIICHUE K
npodeccnoHaNbHOM eATENbHOCTH KaK BO3MOKHOCTH YUacCTHsl B
pelIeHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYIapPCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOJIEM.

MP 01. YMeHue caMOCTOSITENILHO ONPEAETATh e AeITeIbHOCTU U
COCTABJISITh TUIAHBI AESTEIBHOCTH; CAMOCTOSITENILHO OCYIIECTBIIATD,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEITLHOCTh; UCIIOJIb30BATh BCE
BO3MOJKHBIE PECYPCHI JIsl JOCTUKEHHUS MOCTAaBIECHHBIX LIeJIeH 1
peanu3aiuy IIaHoB JAeSTEIHbHOCTH; BRIOUPATh YCIICIIHBIE CTPATETHH B
Pa3IMYHBIX CUTYaIUIX

ITP6 1 ChopmMupoBaHHOCTH MPEICTABICHHUMI O
MECTE XMMHUU B COBPEMEHHOM HAYYHOU KapTUHE
MUpa; TOHUMaHUE POJIU XUMHUH B
(dhopMupoBaHHH KPyro3opa U GyHKIIHOHATHHON
IPAMOTHOCTH YeJIOBEKa JIJIsl PEILICHUS
MPaKTUYECKUX 33]1a4;

[1P6 3 Bnagenue OCHOBHBIMU METOAAMHU
Hay4YHOTO MMO3HAHUS, UCTIOJIb3yEMbIMU B XUMUU:
HaOII0/IeHUE, ONUCaHKe, U3MEPEHHE,
9KCIIEPUMEHT; YMEHHE 00pabaTbIBaTh,
OOBSICHATH PE3YyIbTATHI MPOBEJACHHBIX OMBITOB
JIeIaTh BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH
MPUMEHSATh METObI MIO3HAHUS MIPU PELICHUN
MPaKTHYECKUX 33/1a4;

[1P6 5 Brnagenue mpaBuiiaMy TEXHUKH
0€30MacHOCTH TMPU UCTIOTH30BAHUHA XUMUYECKHUX
BEIIECTB;

[IK 2.1. Oprann3oBsIiBaTh
BXOJHOW KOHTPOJIb

JIP 09. 'oTOBHOCTb U CLIOCOOHOCTH K OOPa30BaHUIO, B TOM UHUCIIE
caM000pa30BaHMIO, HA MPOTSHKEHUH BCEH KU3HH; CO3HATEIHHOE

I1P6 1 ChopmupoBaHHOCTH MpeICTAaBICHUM O
MECTE XMMUU B COBPEMEHHOM Hay4YHOU KapTHHE




KauecTBa M 0€30IaCHOCTH
MSICHOTO CBIPbSI 1
BCIIOMOTATEIIbHBIX
KOMITOHECHTOB,
YITAKOBOYHBIX
MaTepHasos,
MIPOU3BOJICTBEHHBIH
KOHTPOJIb
nory(haOpuKaToB,
napameTpoB
TEXHOJIOTUYECKUX
MIPOIIECCOB M KOHTPOJIb
Ka4yecTBa TOTOBOM
MIPOYKIIMH U3 MSICHOTO
CBIPbSI

OTHOIIICHHE K HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCICITHON
npodeccHoHATEHOM U OOIIECTBEHHON JAESITETLHOCTH.

JIP 13. Oco3HaHHbBIN BEIOOP Oyaymiel mpogecCuu U BOZMOKHOCTEH
peam3anuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB; OTHOIICHUE K
poeCCHOHATILHOM IEATEILHOCTH KaK BO3MOKHOCTH y4acTus B
PEIICHUY JTHYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
oO0IIeHaIMOHATBHBIX TTPOOIIEM.

MP 03. Bnanenue HaBbIKaMy IIO3HABATEIBbHOM, y4eOHO-
UCCIIEIOBATEIILCKOW U MIPOCKTHOM JCSITEIbHOCTH, HABBIKAMH
paszpereHus mpooieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a]1ad,
MIPUMEHCHHIO PA3JTUYHBIX METOJIOB TIO3HAHUS.B CO3JJTaHUHM HOBOM 0a3bl
MaTepHAILHOU KYJIbTYPbI, B PEIICHUH TJI00AIBHBIX MPOOIeM
YCTOWYMBOTO Pa3BUTHUS YECIIOBEYCCTBA

MHpa; TOHUMaHUE POJIM XUMHUU B
(dhopMupoBaHUH KPyro3opa U GyHKIIHOHATHHON
IrPaMOTHOCTH 4YeJIOBEKa JIJISl PEeLICHHS
MPAKTUYECKUX 3a]1a4;

T1P6 3 BiameHne OCHOBHBIMU METOIAMU
Hay4YHOTO MMO3HAHUS, UCTIONB3YEMBbIMU B XUMHUH:
HaOJI0/IeHUE, ONTUCaHKe, U3MEPEHHE,
IKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSCHATH PE3y/IbTAThI IPOBEJICHHBIX OMBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH U CITOCOOHOCTH
MPUMEHSATHh METO/IbI IO3HAHUS TIPU PELICHUU
NPAKTUYCCKHX 3a71a4;

ITP6 6 ChopmupoBaHHOCTH COOCTBEHHOM
MIO3UIIUH 110 OTHOIICHUIO K XUMHYECKOH
uH(bOpMaInK, MOTy4aeMON U3 Pa3HbIX
UCTOYHUKOB

[IK 2.3. IIpous3BoauThH
nabopaTtopHbIe
WCCIICIOBAaHMSI KAYeCTBa U
0e30macHOCTH
noiry(habpuKaToB u
TOTOBBIX TIPOTYKTOB B
mpolecce MPON3BOACTBA
MIPOYKIIMH U3 MSICHOTO
CBIPBSI

JIP 09. 'oTOBHOCTB ¥ CHOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE
camM000pa30BaHMIO, HA MPOTSHKECHUN BCEH KU3HH; CO3HATEIHHOE
OTHOIIIEHHE K HEIIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCIECITHON
npoeCCHOHATLHON 1 00IIECTBEHHOH IEATEIIEHOCTH.

JIP 13. Oco3naHHbIi BbIOOp Oyay1eit mpodeccur 1 BO3MOXKHOCTEH
peanu3ai COOCTBEHHBIX )KU3HEHHBIX TUTAHOB; OTHOIICHUE K
npoecCHOHATILHOM 1eATEIbHOCTH KaK BO3MOKHOCTH y4acTus B
peIIeHIH JTHYHBIX, OOMIECTBEHHBIX, TOCY1apCTBEHHBIX,
O0IIeHAIIMOHAJIBHBIX TPOOJIEM.

MP 01. YMeHne caMOCTOSITENIHO ONPEAETATh LN AeITeIbHOCTU U
COCTABJISATH IJIAHBI I€ATEIIBHOCTH; CAMOCTOSITEIILHO OCYILIECTBIATD,
KOHTPOJIMPOBATH U KOPPEKTUPOBATH JEATEIHLHOCTD; UCIOIB30BATh BCE
BO3MOYKHBIE PECYPCHI JUIsl JOCTHXKEHUS IOCTABJICHHBIX 1ieNeil u
peanu3aliy IUIaHOB JIEITeTLHOCTH; BEIOUPAThH YCIEITHBIE CTPATETHH B
Pa3NUYHBIX CUTYalUAX

ITP6 1 ChopmMupoBaHHOCTH MIPEICTABICHHHI O
MECTE XMMHUU B COBPEMEHHOM HAYYHOU KapTUHE
MUpa; TOHUMaHUE POJIU XUMHUH B
(dhopMupoBaHUH KPyro3opa U GyHKIIHOHATBHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHUS
MPaKTUYECKUX 3aj1ay;

[1P6 3 Bnagenue OCHOBHBIMU METOLAMHU
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMbIMU B XUMHHU:
HaOJr0/IeHue, ONMCaHue, U3MEPEHUE,
9KCIIEPUMEHT; YMEHHE 00pabaTbIBaTh,
OOBSICHATB PE3yJIbTAThl IPOBEJCHHBIX OIBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTb U CITIOCOOHOCTH
IPUMEHATH METO/IbI I03HAHUS IIPU PELLICHUU
MPaKTUYECKHX 3aj1ay;

I1P6 5 Bragenue npaBuiiaMu TEXHUKH
0€30MMacCHOCTH MPH UCTIOIb30BAaHUH XUMHUYECKUX
BEILIECTB;




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUATIIUHBI
2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTe/IbHOI NPOrPaMMBbI JUCHUIIIMHBI 110

B T.4.

OcHoBHOE coJiep:KaHue 88

BT. 4.

TEOPETHUECKOE 00yUeHUE 32
MPAKTUYECKUE 3aHATHUS 18
7a00paTOpPHBIC 3aHITUS 28
KOHTPOJIbHBIE paOOThI 10
IIpodeccnoHaiLHO-OPUEHTHPOBAHHOE CO/IEeP:KAHUE 22
(comep:kaHue NPUKJIATHOTO MOIYJIs1)

TEOpETHUIECKOoe 00yUeHne 8
MPAKTUYECKUE 3aHATHUS 2
71a00paTOpPHBIEC 3aHITHUS 10
CamocrosiTeibHas padora

Htorosas arrecranus B popme quddepeHIupoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4eckuii IJIaH U coJep:KaHue Y4eOHOM TUCIUNJINHBI XUMUS

HanmenoBanue Copep:xanue yuye0OHOro marepuasa (0OCHOBHOE U IPO(eCcCHOHATbHO-OPUEHTUPOBAHHOE), O6bem | @opmupyeMble
pa3aesioB U TeEM JJA00PATOPHLIC M IPAKTHYCCKHUE paﬁﬁTbI, CAMOCTOATC/IbHAA paGOTa oﬁyqamumxcsl, 4yacoB KOMIIETCHIIMHU
HHAUBHAYAJLHBINA NPOEKT (eciu npedycmompenbl)
1 2 3 4
OcHOBHOE cojIep:KaHHE 88
Pa3znesn 1. OcHOBBI CTPOEHUS BellleCTBA 4
Tema 1.1. OcHOBHOE co/iep;KaHUHe 2 OK 01
CrtpoeHue aTOMOB Teoperuueckoe o0yueHue 2
XUMHYECKHUX CoBpeMeHHas MOJIENIb CTPOCHUS aToMa. DIIeKTpOHHAs: KoOH(pUrypanus aroma. Kinaccudukarms XUMAYECKUX 3JIEMEHTOB (s-, P-, 2
3JIEMCHTOB M d-anemeHThI). BajieHTHbIE 3JI€KTPOHBL. BalleHTHOCTh. DIEKTPOHHAS MPUPOIa XUMHIESCKOU CBSI3H. DIEKTPOOTPULIATEILHOCTb.
npupoja KoBaneHTHas CBs3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBI 00pa3oBaHus (OOMEHHBIM M TOHOPHO-aKIENTOPHEIH). FIOHHAS CBSI3b.
XUMHUYECKON Mertannuueckast cBsi3b. BoopoaHas cBsizb. MeXMONEKYISIpHBIE B3aUMOIeHCTBUsA. MI30TOMBI, OCHOBHOE M BO30YKJIEHHOE
CBSI3U COCTOSTHUE aTOMa, TMOPUAN3AIUs aTOMHBIX OpOUTAJICH.
Tema 1.2. OcHOBHOE coiep:KaHne 2 OK 01
Tepuoguueckuit TeopeTnueckoe 0GyueHne 2 OK 02
3aKOH U Tabnuia [Tepuoaunueckas cucremMa xumuueckux siaemeHToB .M. Menneneea. ®usnveckuii cMbicha [leprnonnueckoro 3akona J1.1.
JA.HN. Menzneneesa MenneneeBa. 3akOHOMEPHOCTH U3MEHECHHUS CBOUCTB XUMHUYECCKIX 3JIECMEHTOB, 00pa3yeMBbIX UMH IIPOCTHIX U CJIOKHBIX BEIISCTB 2
B COOTBETCTBHH C MOJIOKEHHUEM XMMHUYECKOT0 3jIeMeHTa B [lepuoauueckoii cucreMe. MUPOBO33pEHUYECCKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona J[.11. Menneneesa. [Ipornosst JI.1. MenneneeBa. OTKphITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUCCKIX 3a/IaHUI HA XapaKTEPHU3ALUI0 XUMHUIECKUX DIIEMEHTOB
«MeTamnyeckue / HeMETAITMYSCKHE CBOMCTBA, AIEKTPOOTPHIIATEIBHOCT M CPOJACTBO K JIEKTPOHY XMMUYCCKHUX 3JICMEHTOB B
COOTBETCTBHUEC C UX SHCKTpOHHI)IM CTpoeHI/IeM U IIOJIOKCHUEM B nepno,unquKoﬁ
cucreMe xumuueckux siemeHToB JI.M. MenneneeBay.
Pasznen 2. XuMnueckne peakiun 12
Tewma 2.1. Tunst OcHOBHOE cojiep:KaHne 4 OK 01
XAMHYECKUX Teopernueckoe 00yueHHe 2
peaKknui Knaccudukarus u THITBI XUMIYECKUX PEaKIiii ¢ y9acTHEM HEOPTaHMYeCKUX BelecTB. KoamuecTBeHHBIE OTHOIICHUS B XUMUH. 2
OCHOBHI)IC KOJINYCCTBCHHBIC 3AKOHBI B XUMHWU U paC‘IeTBI 110 ypaBHeHI/IﬂM XUMHUYCCKUX peaKL[I/Iﬁ. MOHL KaK €AuHHIa
KOJINYECTBA BellecTBa. MoisipHas Macca. 3aKOHbBI COXPAaHEHHSI MAacChl M SHEPTUH. 3aKoH ABoraipo. MospHbIi 00beM I'a30B.
OTHOCHTENbHAS TUNIOTHOCTh TA30B. Peaknnu KOMIUIEKCO00pa30BaHUs C YIaCTHEM HEOPTaHMUYESCKUX BEIIECTB (Ha MIpUMepe
FI/I}IPOKCOKOMHHCKCOB IIUHKA 1N aJ'IIOMI/IHI/IH).
IpakTHyecKue 3aHATHSA 2
CocraBieHre YpaBHEHUH peakIii COSTMHEHUS, Pa3JIOKCHUS, 3aMEIICHHS, OOMEHA. Y paBHEHUSI PEaKIUid TOPEHHsI, HOHHOTO 2
00MeHa, OKHCIICHUA-BOCCTAHOBIICHISI. PacdeT KOTMYecTBEeHHBIX XapaKTePUCTHK UCXOIHBIX BEIIECTB U IMPOIYKTOB PEAKITUH.
PaC‘-IeT KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK HpO}IyKTa peakum/l COCANMHCHMHA, €CJIN OAHO U3 BCUICCTB JaHO B I/I36BITKC I/I/I/UII/I
COJIEPXKUT IpUMecH. PacueT MaccoBoii MM 00BEMHO JIOJTH BBIX0/1a IPOIYKTA PEaKIUU COSTUHCHUS OT TEOPETHUCCKU
BO3MOXHOTO. Pacyer 00beMHBIX OTHOIIICHHH Ta30B. PacueT Macchl (00beM, KOJIMYECTBO BEIIESCTBA) POIYKTa PEAKIIUH, eCIIU
OJTHO U3 BEIECTB JAaHO B BHJE PACTBOPA C ONPEACICHHOW MaCCOBOM J0JIeH paCTBOPEHHOTO BEIIIECTRA.
YpaBHEHHS OKUCIICHHUA-BOCCTAaHOBJICHUS. CTereHb OKUCIIeHHsT. OKUCITUTENh M BOCCTAHOBUTENb. OKHCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIE PEAKIIMH B MIPUPOJIe, IPOM3BOACTBEHHBIX MPOLIECCaX U )KHM3HEAEATEIbHOCTH OPTaHU3MOB.
Tema 2.2. OcHoOBHOe coJep:KaHue 6 OK 01
DNEKTPOTUTHYECKAS Teopernueckoe o0yueHue 2
JUCCOLHUALUS U Teopus IIEKTPOIUTHYSCKON Aucconnanyy. Peaknnu noaHoro oomMena. CocTaBlieHHe peakluii HOHHOTO OOMeHa IyTeM 2

HOHHBIA 00MEH

COCTAaBJICHHS MX ITOJHBIX U COKPAIICHHBIX MOHHBIX y’paBHeHHﬁ. FI/I,H]I)OJ'H/IS coJjicii. 3HaueHue TnapoJjusa B OMOJIOTHYECKUX




00MEHHBIX mponeccax. HpI/IMeHeHI/Ie TnapoJjurs3a B IPOMBIINIJICHHOCTH.

JlaGopaTopHble 3aHATHS

JlabopatopHas pabota «Peakumu ruaponuzay. McciaenqoBanue cpensl pacTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIMH U CIIAOBIMH
NPOTOJIMTAMH, U MX PEaKLUi C pacTBOPaMH LIeJI04U U KapOoHaTta Hatpus. CocTaBieHHE peakuuii THAPOIIN3a COoeil.

SJE

JlabopaTopHnas paboTa «Peakiuu HoHHOTO 0OMeHa». COCTaBICHUE PeaKIuii HOHHOTO 0OMEHA MyTEM COCTABJICHHUS UX TOJHBIX U
COKpAIEHHBIX HOHHBIX YpaBHESHUH.

Kontponbsnas
padora 1

CTpOCHHe BeIIECTBA U XUMHYECKHE PECaKIIUN.

Paspgea 3.

CrpoeHue 1 CBOIiCTBA HEOPTraHUYECKHUX BellleCTB

Tema 3.1.
Knaccudukarus,
HOMEHKJIATYpa U
CTpOeHHE
HEOPTraHMYECKUX
BEILECTB

OcHOBHOE co/iep;KaHue

TeopeaneCKoe oﬁyqune

IIpenmet HeopraHmyeckor XUMUK. B3auMoCBs3b HeopraHuuecKux BeriecTB. Kinaccupukaius HeOpraHuIeCKruX BEIIeCTB.
IIpocTsie u coxHbIe BemecTBa. OCHOBHBIE KIIACCH! CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KUCIIOTHL, conn). HomenkmaTypa
Y Ha3BaHWC HEOPTAaHUYECKHX BEUICCTB UCXOJIS M3 UX XUMHYCCKON (POPMYIIBI MJIH COCTABJICHUE XUMUICCKOM (DOpMYITBI HCXOIS
Y3 Ha3BaHMS BEUIECTBA [0 MEXAYHAPOJIHON UJIM TPUBUAJILHON HOMEHKJIAType. MeXMONeKyIspHbIE B3aUMOACHCTBUSA.
Kpucrammorunpatel. ArperaTHble COCTOSIHHS BemlecTBa. Kpucrammmaeckie u aMop(HbIe BemecTBa. THITBI KPUCTATUTHIECKAX
peIIeTOK (aTOMHAs, MOJICKYJIIPHAs, HOHHAS, METAJTHYECKas ). 3aBUCUMOCTh (DU3UYECKHUX CBOIMCTB BEIIECTBA OT THIIA
KpUCTAITNUecKo pemeTku. [IpuunHbl MHOTr0o0Opasus BeuiecTB. COBpeMEHHBIE MIPEACTABICHUS O CTPOSHUH TBEPABIX, HKUIKUX
1 ra3000pa3HbIX BemecTB. JKuaKine KPUCTAILIBL

(NI INIEN

IIpakTHYecKHne 3aHATHS

Pemenue 3aa4 Ha pacueT MaccoBO# 10U (Macchl) XMMUYECKOTO dJIeMEeHTa (COeTMHEHMsI) B MOJieKyJie (cMecH). Pemenue
MPaKTHYECKUX 3a/IaHUM 110 KIacCU(PUKAIIMN, HOMEHKIIATYPE ¥ XUMHIECKUM (DOPMyJiaM HEOPTraHUUECKHUX BEIIECTB PA3THMIHBIX
KJIaCCOB (HA3bIBaTh M COCTABISITH POPMYJIIBI XUMHUUECKHUX BEUIECTB, ONPEICIAThH MPUHAICKHOCTD K Kinaccy). Mcrounuku
XuMH4ecKoi nHdopmanuu (HayqHas 1 ydaeOHO-Hay4YHas JIUTEpaTypa, CpEACTBa MaccoBoi nHdopmanuu, cetb VIHTEepHET 1
apyrue). [louck nHpopManuu mo Ha3BaHUsIM, HICHTH(OUKATOPAM, CTPYKTYPHBIM opMmyiam.

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHMYECKIX
BEIIECTB

OcHOBHOE cOJIep;KaHHE

TeopeaneCKoe oﬁyqe}me

Mertaibl. OOwne huzuueckre 1 XMMHYECKHe CBOMCTBA MeTaisioB. CriocoObl Mojiy4eHust. 3HaueHne METaIoB M HEMETaJlIOB B
MPUPOJIE U KU3HEIEATeILHOCTH YelIOBEeKa M Oprann3MoB. Kopposust MeTasioB: BHIbI KOPPO3HH, COCOOBI 3alIUTH METAJUIOB OT
KOpPPO3HH.

Hemerasmnbl. O0uiue Gpusnyeckue n XMMUYECKHe cBoiicTBa HemerayuioB. Tunuynele cBoiicTBa MetamioB 1Y— YII rpynm.
Knaccudukanus u HOMEHKIaTypa COeAMHEHNI HeMeTauoB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUYECKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT, COJIEH 1 JIp.).
3aKOHOMepHOCTI/I B U3BMEHEHHHU CBOMCTB IMPOCTHIX BEIICCTB, BOAOPOJHBIX COCI[PIHeHHﬁ, BBICIIMX OKCHUAO0B M THAPOKCHUIOB.

IIpakTHUyecKue 3aHATHUS

CocraBneHre ypaBHEHUI XUMHYECKUX PEeaKIUil ¢ y4aCTUEM MPOCTBIX U CIOMKHBIX HEOPraHUYECKUX BEIECTB: OKCUIOB
METaJUIOB, HEMETAJIOB M aM()OTEPHBIX AIEMEHTOB; HEOPTAHUYECKHUX KHCIIOT, OCHOBAaHUH M aM()OTEPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH, XapaKTEepU3YyIOIIUX UX CBOMCTBA. PellleHue NpakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUi Ha
CBOWCTBA M NOTYYEHUE HEOPIaHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHS

Jlaboparopras pabota «CBOHCTBa METAIJIOB K HEMETAIIIIOBY.

HccrnenoBanme GpU3NIECKUX U XUMUYECKUX CBOVCTB METAJLIOB M HEMETAIUIOB. PellieHne 3KCIiepuMeHTaIbHBIX 3a]1a9 10
CBOWMCTBaM XMMHYECKHM CBOMCTBAM METAJUIOB M HEMETAJIIIOB, MO PACIIO3HABAHUIO ¥ MOJYUYCHUIO COCAHMHCHUI METAJUIOB H
HEMETaJIJIOB.

OK 01
OK 02

Tema 3.3.
IIpousBoacTBO

OcHOBHOe cojiep:KaHue

I[IpakTnyeckue 3aHATHSA

OK 01
OK 02




HEOPTraHHMYECCKIX
BEIECTB. 3HAUYEHUE
U IPUMCHCHUE B

OO01ye mpeCTaBICHUS O MPOMBIIIICHHBIX CIIOCO0aX MOJyYeHHS XMMUYECKHX BEIICCTB (Ha IpuMepe MPOU3BOICTBA AMMHUAKA,
CepHOW KMCIOTHI). YepHas u [[BEeTHAS MeTaLTyprus. [IpakTHueckoe IpUMEHEHNE MIEKTPOIN3a IS TIOTYYeHHS MIeTOYHBIX
MIETIOYHO3EMENIbHBIX METAJUIOB M afoMHUHUs. CTEKIIO U CHJIMKATHAS MPOMBINUICHHOCTh. [IpobiiemMa 0TX00B M MOOOYHBIX

ObITY 1 Ha MPOJYKTOB.
TIPOM3BOJICTBE Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3aIaHIH O POJIH HEOPTaHMYECKOW XUMHUH B Pa3BUTHN MEIUIINHBL, CO3JaHUH HOBBIX
MarepuaoB (B CTPOUTENBCTBE U JIP. OTPACIAX [IPOMBIIUICHHOCTH), HOBBIX HCTOYHUKOB SHEPTHH (JIbTEPHATHBHBIC HCTOYHUKH
SHEPIHHU) B PEIICHUH POOJIEM YKOJOTHUYSCKON, SHEPIeTUICCKON M MHUIICBON 0€30IaCHOCTH.
KonTtpoabHas CBoiicTBa HEOPTAaHUYIECCKHIX BEIIECTB. 2
padora 2
Paznen 4 KuHeTnueckue U TepMOJUHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSA XUMUYECKUX pPeaKIuii 10 OK 01
Tema 4.1. OcHOBHOE cojiep:KaHue 6 OK 02
Kunernueckue TeopeTnueckoe o0yueHue 2
3aKOHOMEPHOCTU Xummaeckue peakun. Kiaccuukanus XUMUIeCKAX Peaknii: 1o pa30BOMY COCTaBY (TOMOTCHHBIE H TE€TEPOT€HHBIE), 10 2
NPOTEKaHUs MCIIOJIb30BAHMIO KaTalnn3aTopa (KaTaJIuTHUECKHE U HeKaTtanuTniyeckue). CKOpocTh peakiiy, ee 3aBUCUMOCTh OT Pa3IMYHBIX
XUMHYCCKHIX (hakTOpOB: IPUPOIBI pearnpyroOIKX BEIIeCTB, KOHICHTPALIUN pearupyroliuX BEMecTB, TeMiepaTypsl (paBmwio Bant-T'odda),
peaxiui TUTOIAIN PEaKIIMOHHOW MOBEPXHOCTH, HAIMYHS KaTaln3aTopa. POk KaTanu3aTopoB B MPHUPOJE U IMPOMBIIUICHHOM
MPOU3BOJICTBE. DHEPIHs aKTUBAIMU. AKTUBUPOBAaHHbBIN KoMILIekc. Karanuzaropsl u kaTanus. Posipb kaTann3aTopoB B IpUpOIE
1 TIPOMBIIIUICHHOM TIPOH3BOICTBE.
JlaGopaTopHble 3aHATHS 4
JlabopaTopHast padoTa «OnpeeneHne 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHLIEHTPAI[H PEarupykoiuxX BEIECTB. 4
HccnenoBanue 3aBUCHMOCTH CKOPOCTH PEaKIMU OT KOHIeHTparuu. OnpeeeHre KOHCTaHThI CKOPOCTH peakuy rpaguyeckum
MeTonoM. PenieHne npakTHKO-OPHEHTHPOBAHHBIX 3aIaHIH HA aHAIH3 (DAKTOPOB, BIUAIONINX Ha U3MEHEHHE CKOPOCTH
XUMUYECKOUN peakInu.
Tema 4.2. OcHOBHOE cojiep:KaHne 4 OK 01
Tepmonunamuyeckue | IIpaKTHYECKHe 3aHSTHS 2 OK 02
3aKOHOMEPHOCTHU Krnaccudukarnus XuMIIecKUX peakiii: Mo TeIIoBoMY d3PPeKTy (3K30TepMIUECKUE, YHIOTEPMHUIECKHE), T0 00PaTUMOCTH 2
NPOTEKAHUA (oOpatumble U HeoOpaTumble). TemoBble 3GPEKTh XUMHYECKUX peakiui. TepMoxumudeckue ypaBHeHus. OOpaTuMOCTb
XUMHYCCKHUX peakuii. XUMUYeCKOe PaBHOBECHE U €r0 CMEIISHHE IO IeHCTBHEM pa3IHIHBIX (aKTOPOB (KOHIICHTPAIUS PEareHTOB WIIN
peaKiui. MPOAYKTOB PeaKlny, JaBlicHHE, TEMIIEpaTypa) s CO3AaHUS ONTHMAaJbHBIX YCIOBUH MPOTEKAHUS XUMUYIECKHAX MTPOIECCOB.
PaBHoBecue ITonsTue 06 ’HTaNBNNYU U 3HTponUK. DHeprus ' m66ca. 3akon ['ecca u cnencTBus U3 Hero. Poik cMeIeHus! paBHOBECHS B
XUMHYECKIX TEXHOJIOTHYECKUX MPOIIeccax.
peaxuui [pwanun Jle llatense. Brusane pa3nudabix pakTOpOB Ha MI3MEHEHUE PABHOBECHSI XUMHYCCKHIX PEAKIMA. Macc M KOHCTaHTa
XMMHYECKOT'0 paBHOBECHs. PacueTsl paBHOBECHBIX KOHIICHTPAIMI pearupyroluX BeUIeCTB U IPOAYKTOB peakiuid. PacueTs
TEIUTOBOTO 3 deKTa peakiun. PereHne mpakTHKO-OpHEHTUPOBAHHBIX 3aIaHUI Ha MpuMeHeHue npuHmmna Jle-Ilarense s
HAXOJKICHUS HAIIPABIICHHS CMEIICHISI PABHOBECHS XUMHIECKOH PEakIiy U aHAIH3 (DaKTOPOB, BIHSIONINX HAa CMEIICHHUE
XMMHYECKOI'O PABHOBECHSI.
JlaGopaTopHble 3aHATHS 2
JlabopatopHas paboTa «/3y4deHre BIUSHIS PA3IMIHBIX (PAaKTOPOB Ha CMEIIEHHE XUMUIECKOTO PAaBHOBECHS. 2
HccnenoBanue BIMSHUS U3MEHEHHS KOHLEHTPALMH BEIECTB, PEAKIK CPEJIbl M TEMIIEpaTypbl Ha CMEIIEHHE XUMUYECKOTO
paBHoBeckHsi. CpaBHEHHUE MOJIYUYEHHBIX PE3YJIbTATOB C TEOPETHYECKU IIPOrHO3UPYEeMbIMU Ha ocHoBe npunnuna Jle IllaTesbe.
Konrtpoabnas CKOpOCTh XMMHUYECKOI peaki 1 XHMHYECKOEe PABHOBECHE. 2
pa6ora 3
Pazpnea S. JucnepcHble cUCTEMbI 6
Tema 5.1. OcHOBHOE cojiep:KaHne 2 OK 01
HucnepcHsie I[IpakTnyeckue 3aHATHSA 2 OK 02




CUCTEMBL U Jucnepcusie cucremsl. Koyutonaueie cucteMsl. MicTuHHBIE pacTBOpEL. PacTBopenue kak GpU3nKo-XMMHUYECKHUH IpoLecc. 2 OK 07
(hakTopsI UX PactBopsl. CriocoOBI IPUTOTOBJICHHS PAacTBOPOB. PacTBoprMocTs. MaccoBast 10 pacTBOpeHHOTO BenecTsa. [IpenensHo
yCTOHUUBOCTH JIOIYCTHMbIE KOHLIEHTPALIH ¥ UX UCIIOJIb30BaHKE B OLIEHKE YKOJIOTHIecKoi Oe3onacHocTH. Kitaccupukanus 1ucrepcHbIX
cucreM 1o cocraBy. CTpoeHue u GpakTopbl YCTOMYMBOCTH JUCIIEPCHBIX cUCcTeM. Pacrio3HaBaHNEe HCTHHHBIX pacTBOPOB,
KOJUIOMIHBIX PacTBOPOB M TpyOomucnepcHbIX cucteM. CTpoeHne MULEIUIbL. PaccenBanme cBeTa MU MPOXOKACHIH CBETOBOTO
My4Ka 4epe3 ONTHYECKH HeoJHOpoaHyt0 cpeny (3ddekra Tunnans).
Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB.
Permenne npakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 33JaHUH HA AUCTIEPCHBIC CHCTEMBI, UCTIOIb3yEMbIE B OBITOBOM 1
MPOU3BOJICTBEHHOH AEATEILHOCTH YeJIOBEKa, C MO3HUIUH IKOJIOTHUECKOI 0€30MaCHOCTH MOCIEICTBUI U TPaMOTHBIX PEIICHUH
npo0JieM, CBSI3aHHBIX C XMMHEH.
Tema 5.2. OcHOBHOE cojiep:KaHne 4 OK 01
HccnenoBanne JIaGopaTopHble 3aHATHS 4 OK 02
CBOWCTB JlabopatopHas padota «[IpuroToBieHre pacTBOPOBY. 2
JAUCTIEPCHBIX [IpuroroBneHue pacTBOPOB 3aJaHHOU (MOJISIPHOI) KOHIIEHTPALUH (C MPAaKTUKO-OPUEHTUPOBAHHBIMY BOIIPOCAMHU), OIIpEieNICHHUE
CHCTEM IS UX cpebl BOJHBIX PACTBOPOB.
MCHTHQUKALMH JlabopaTopHas paboTa «lccienqoBannue TUCTIEPCHBIX CHCTEM. 2
IIpuroToBneHue 1 U3ydyeHNE CBOMCTB AUCIEPCHBIX CHCTEM Pa3HBIX BUIOB: CYCIIEH3UH, YMYJIbCUHU, KOJJIOUAHOTO pacTBOpa.
CpaBHEeHHE CBOWCTB NCTUHHBIX 1 KOJUIOWIHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX PAa3IMYUA MEXTy HIMHU.
KounrpoabHas JucnepcHble CUCTEMBI 2
padora 4
Pasnen 6. CTpoeHue U CBOIiCTBA OPraHMYecKHX BelleCTB 20
Tema 6.1. OcHoBHOE coep:RaHue 4 OK 01
Knaccudukarus, Teoperuueckoe o0yueHue 2
CTpOCHHE H IIpenmer opranuyeckoil Xxumuu. B3auMoCBsI3b HEOPraHUYECKUX U OPraHUUYECKUX BEILECTB. XUMUYECKOE CTPOCHUE KaK 2
HOMEHKIATypa TMOPATOK COC/IMHCHHS ATOMOB B MOIICKYJIe COTMIACHO MX BAIlCHTHOCTH. OCHOBHBIevl'IOJ'IO)KeHI/ISI TEOPUH XUMHIECKOTO CTPOCHUS
opranndeckux coequaeHnit A.M. byTiepoBa. YrinepoaHslii CKelIeT OpraHHuecKOi MOJIEKyIbl. MOJIEKyJIIpHBIE B CTPYKTYPHBIE
OpraHMHecKiX (pa3BepHyThIE, COKpAIllEHHbIE) XUMUUYECKHE POPMYJIbl. 3aBUCHMOCTD CBOIMCTB BELIECTB OT XMMHUYECKOTO CTPOSHHST MOJICKYJI.
BEIIECTB W3omepus u n3oMepsl (CTPYKTypHas, TeomMmeTpryeckas (Iuc-Tpanc-u3omMepusi). KpatHocTs xummdeckoit ces3u. [loastue o
¢ynkpoHanpHON Tpyme. [IpuHIMIBI KIaccUUKAIMK OPraHNYECKUX cOeqUHEHUH. MexXTyHapoJHas HOMEHKIATypa 1
MPUHIUIE HOMEHKJIATYPbI OPTAHUYECKUX COCTUHEHUH.
IpakTHyeckne 3aHATHS 2
Homenknarypa opraHM4ecKHX CO€AMHEHUH OTAEIBHBIX KIaCCOB (HAChIICHHbIC, HEHACHIICHHBIC 1 apOMaTHYeCKHUe 2
YIJIEBOJIOPO/IBL, CITUPTHI, (PEHOIIBI, aTbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBlieHHE MOJHBIX H COKPAIIIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPraHUYECKUX BEUIECTB OT/EIbHBIX KJIACCOB, UCIOJIb3Ys X Ha3BAHUS M0 CUCTEMAaTHYECKOM
HOMEeHKJarype. Pacuersl nmpocreiine ¢opMyIbl OpraHuuecKoi MOJIEKYJIbI, HCXOJISl M3 DJIEMEHTHOTO cocTana (B %).
Tema 6.2. CoiicTBa OcHOBHOE cojiepKaHue 14
OpraHUYECKUX Teopernueckoe o0yuyeHue 10 OK 01
COEIIHEHHUH OM3UKO-XUMUYECKUE CBOHCTBAa OPTraHUIECKUX COSIMHEHUH OT/IEIFHBIX KIIACCOB (OCOOCHHOCTH KITACCH(UKAIINN H OK 02
HOMEHKJIaTYpbl BHYTPH KJIaCca; TOMOJIOTHYECKUH Pl 1 o0miast popmMyia; n3oMepust; GpU3NIecKre CBOMCTBA; XUMHUIECKHE
CBOWCTBA; CIIOCOOBI MOJYUCHHUS):
— IIpeebHbIE YTIeBOAOPOAbL. 'opeHre MeTaHa KaK OJH U3 OCHOBHBIX HCTOYHHKOB TeIlIa B TPOMBIIIICHHOCTH U OBITY. 2
CBo¥iCTBa IPUPOHBIX YIIIEBOJIOPOIOB, HAXOXK/CHUE B IPUPOJIC ¥ IPUMEHEHHE AJIKaHOB;
— HeTIpeIeJIbHBIE 1 apOMaTHIECKIE yTIIeBOA0po kL. IlomnmMepu3anus 3THieHa Kak OCHOBHOE HAIPaBJICHUE €T0 UCTIOJIb30BAHMS. 2
T'opeHue aneTriieHa Kak HCTOYHHUK BEICOKOTEMIIEPATYPHOTO INTAMEHH [T CBAPKH M PE3KU METAJJIOB;
— KHCJIOPOJICO/IEpIKAIINE COETUHEHHS (CITUPTHI U MPOCThIE 3Upbl, PEHOIIBI, ATBAETHIBI X KETOHBI, KApOOHOBBIE KUCIIOTHI M UX 4

npou3BoHbIe). [I[pakTHdeckoe MpUMEHEHHE ITHIICHTIINKONS, TIINIepuHa, (perona. [Ipumenenue hopmanbaeruia,
areTaIbJETH/IA, YKCYCHOM KUCIOTHI. MbllIa KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. MOIOIINE CBOWCTBA MBLIA;




-a30TcoliepiKallie COSANHEHNS (AaMUHBI M aMUHOKHUCIIOTBI, OCITKH). 2
Kiaccudukamnus n 0cOOEHHOCTH OpraHNYeCcKUX peakiuii. Peakiuonnsie ieHTphl. Pannkansl. [lepBoHadabHbIE TOHATHS O
TUIAX ¥ MEXaHU3MaX OPraHUYECKUX PEeaKLHui.
IIpakTHYecKue 3aHATHSA 2
Pemenne nenouyek npeBpalieHui Ha TEHETHYECKYIO CBSI3b MEKAY KJIACCAMH OPTaHUYECKUX COSIUHEHUI C COCTaBICHUEM 2
Ha3BaHUN OPraHUYECKUX COCIUHEHUH N0 TPUBUAIBHOM WM MEXTYHAPOIHOM cUCTEMAaTHUECKONH HOMEHKIIAType. Pemenue
pacueTHBIX 3a/1a4 110 YPAaBHEHHUSM peakLuil ¢ yyacTHeM OpraHMYeCKHX BELIECTB.
JlaGopaTopHbIe 3aHITHSA 2
JlabopatopHnas pabota «Ilomydenue STHICHa U N3yUCHHE €TO CBOMCTBY. [loTydeHune STHiIeHa U3 3TaHOIA B TabopaTopuu 1 2
U3y4deHue ero GU3NUECKUX U XUMUYECKUX cBOMCTB. CocTaBlieHNE PeaKi IPUCOCIMHEHHS 1 OKHCIICHHS Ha IPUMEpEe dTUIICHA.
Pemenue pacueTHbIX 3334 ¢ UCNOJIB30BaHUEM IUIOTHOCTHU Ia30B 110 BOJOPOAY U BO3IYXY.
Tema 6.3. OcHOBHOE cojiep:KaHne 2
Opraandeckue TeopeTnueckoe 00yUeHHe 2 OK 01
BCIIIECTBA B Buooprannueckue coequnenus. [Ipumenenne u 6uonsorudeckast poipb yrieBoaoB. OKHCICHUE YrIIEBOAOB — HICTOYHUK SHEPTUU OK 02
KUSHCICATCIIPHOCTH JKUBBIX OpraHu3mMoB. O0JacTH NPUMEHEHUS] aMUHOKKCIIOT. [IpeBpaiienus 0eIKoB MUK B opranu3me. bronorunyeckne 2
YeIIOBEKa. ¢ynkium 6enkoB. bruonornueckue GyHKIMN KUPOB. Postb opranuueckoil XMMHUH B pEIICHUH MTPOOIIEM NMUIIEBOH O€301acHOCTH.
[Ipou3BoACTBO U HyxiienHoOBBIE KUCIIOTHI: cocTaB U cTpoeHue. CTpoeHue HykneotunoB. CoctaB HykienHoBbIx kucnoT (JJHK, PHK).
IIPUMCHCHHEC Pomb HYKJICHHOBBIX KMCJIOT B )KM3HEACIATCIILHOCTH OPraHU3MOB.
OpPraHUYECKUX [Ipon3BOACTBO OPraHNYECKHUX BEIIECTB: IPONU3BOCTBO METAaHOINA, NepepadoTka HeTH. [lomnaTniieH Kak KpyITHOTOHHAaKHBIH
BEIIIECTB B MPOAYKT XUMHYECKOT0 IPoU3BoJCTBA. [Ipumenenue stuneHa. IIpon3BoaCTBO U MpUMEHEHNE KaydyKa U Pe3UHBI.
POMBIIIIIEHHOCTH CuHTeTHYeCKHEe U UCKYCCTBEHHBIC BOJIOKHA, UX CTPOEHHUE, cBoiicTBa. [IpakTHyueckoe Hcnoib30BaHue BOJIOKOH. CUHTETHYECKHE
TUICHKH: M30JIALHS IS IPOBOJIOB, MEMOPAHBI JUISl OTIPECHEHHUS BOABIL, 3aIIUTHBIC TUICHKH 111 aBTOMOOMIIEH, ITACTHIPH,
XUpYprudeckye noBs3ku. HoBbIe TEXHOJIOIMH AaJbHENIIEr0 COBEPIIEHCTBOBAHUS OJIMMEPHBIX MaTepHuaioB. Posb
OpPraHUYecKol XUMHH B PELICHHH NPOOJIeM SHEPreTHUECKOil 0e30I1acHOCTH, B Pa3BUTHUH METULIUHBI, CO3JJaHUH HOBBIX
MaTepuaaoB, HOBBIX HCTOYHUKOB SHEPTHHU (IbTEPHATHBHBIC HICTOYHUKH SHEPTHH).
Perenue mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH TI0 COCTABICHUIO XUMUYECKHUX PEaKIHH, OTPaXKarOIUX XUMUUECKYIO
AKTUBHOCTH OPTraHUYECKUX COCTMHEHUN B Pa3IUYHbIX Cpefax (MIPUPOIHBIX, ONOJOTHUECKUX, TEXHOT€HHBIX).
KourpoabHasn CTpyKTypa M CBOHCTBA OPraHN4YeCKHX BellecTB. 2
pa6oTa 5
Paspea 7. KayecTBeHHBbIE peakiii 00HAPYKeHHsI HEOPraHNYeCKUX M OPraHn4yecKUX BellecTB 12
Tema 7.1. OcHOBHOE cojiep:KaHune 6 OK 01
OG6HapyxeHHe TpaKTHYeCKHE 3aHSITHS 2 OK 02
HEOPTraHMYECKUX KavecTBeHHBIE XMMUUECKHE PEaKINH, XapaKTepHbIe sl 00HAPYKEHHS HEOPTaHMYECKNX BEIIeCTB (KATHOHOB M aHUOHOB). 2
KaTHOHOB U CocraBieHne ypaBHEHHI peakuuii o0OHapyxeHus KaTHoHOB [-VI rpynm u aHHOHOB, B T.4. B MOJIEKYJIIpDHOI U HOHHOH (opMax.
AQHMOHOB Peakinn oOHapyXEeHHUs] HCOPraHUYECKHMX BEIIECTB B peasIbHBIX 00BEKTaX OKPYXKAIOIIEH Cpebl.
JlaGopaTopHbIie 3aHATHSI 4
OO6HapyXeHHe HEOPTAaHUYECKUX BelleCTB (KaTHOHOB [-VI rpymnm nin aHMOHOB) C HCTIOJIb30BAHUEM KaueCTBEHHBIX 4
AHAIUTUYECKUX PEAKLUIL.
1. JTaboparopHast paboTa «AHATUTHYECKUE PeaKIny KaTHOHOB [—VI rpymmy.
IIpoBeneHne KaueCTBEHHBIX PEAKIIHHA, HCIIOIB3yEeMbIX JJIs1 OOHAPYKEHUS KAaTHOHOB | rpymiie! (Kaius, HaTpus,
Maruusi, ammoHnus), Il rpymms! Ha npumepe 6apus, 111 rpynms — cBunna, IV rpynms! — anmtoMuHMS,
V rpymms — xesne3a (11 u I11I), VI rpyrmsr — Hukens. Onucanue HabII01aeMbIX SBJICHUH U COCTaBICHNE XMMUUECKUX PEaKIIUH.
2. JTaboparopHas paboTa «AHATUTHYECKUE PEAKIINA AaHHOHOBY.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINi, UCTIOIBb3yEeMbIX ISl OOHApy>KEeHHUsI aHMOHOB: kKapboHata, pocdara, cynbdara, cynbduna,
HHUTpaTa, XJIopuaa u ap. Onucanue HaOIMOAAEMBIX SIBJICHUH M COCTABJICHHE XUMUYECKUX PEaKkuii.
Tema 7.2. OcHOBHOE coiepKaHue 6
O6HapyxeHne IIpakTHyecKue 3aHATHUS 2 OK 01
OpraHu4eCcKux KauecTBeHHBIE XUMIUECKHE PEAKIINHN, XapaKTEePHBIE A1 OOHAPYKEHUS OTAEIBHBIX KIACCOB OPTaHUIECKUX COCTMHEHUI: 2 OK 02
BEIIECTB (heHOJIOB, aJIBJICTH/IOB, KpaxMalla, YKCYCHOW KHCIIOTHI, aMUHOKHUCIIOT M aAp. JleHarypanus OeJIKOB IIPU HarpeBaHHUH, IBETHbIE




OTACJIBHBIX KJIaCCOB

pCaKkuuu 0enkoB. CocTaBlIeHHE KAUeCTBEHHBIX peaKIII/Iﬁ 06Hapy)KCHI/I$I OpraHn4Y€CKUuX COC,HI/IHCHI/Iﬁ OTACJIBHEBIX KJIaCCOB

C HCITOJI30BAHNEM JlaGopaTopHble 3aHATHSA 4
Ka4eCTBEHHBIX OO6HapyXeHHEe OPTaHUIECKUX COSTNHEHUN OTACIHHBIX KIaCCOB. 4
peaxuuii 1.JTabopatopHas pabota «KauecTBeHHbIE peaKkIMy Ha OTJEJbHbIEC KIIaCChl OPraHMYECKHUX BEIIECTBY.
[IpoBeneHne KaueCTBEHHBIX PEAKIIHA, UCIIONB3YEMbIX IS OOHAPY)KEHUS OPTaHHYESCKIX BEIIECTB PA3IMIHBIX KIIACCOB:
(heHOJIOB, aNBACTHIOB, KpaxMalla, YKCYCHON KHUCIIOTHI, aMHHOKHUCIIOT, OeIKOB 1 1p. Onrcanue HaOI0OAaeMBIX SIBICHIH U
COCTaBJIEHUE XUMHYECKHUX PEAKIMI 1/UIH CXEM.
2. JTaboparopHas pabota «KadecTBeHHBII aHAIN3 OPraHUIECKUX COCAMHCHUH M0 (D YHKIIMOHATBHBIM TPYIIIaAM.
[IpoBeneHne KaueCTBEHHBIX PEAKIIHA, UCIIONB3YEMBIX JJIS pAaCIIO3HABAHMS OPTaHUUECKUX BEIIECTB OTACITHHBIX
KJIacCOB 10 (PYHKLIMOHAJIBHBIM TPYIIIaM: Ha MPUMEPEe aMHUHOKUCIIOT ¥ KapOOHOBBIX KHCJIOT, CIUPTOB U ()EHOJIOB,
ANBJETHIOB M KeTOHOB. Onucanne HaOMI0JaeMbIX SIBJICHUH W COCTAaBIICHIE XUMUYESCKAX PEAKIINN 1/HITH CXEM.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COep KaHue (coaepKaHue MPUKJIATHOT0 MOTYJIs) 22
Paznea 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEJIbHOCTH YeJI0BeKa 2 OK 01
Tema 8.1. OcHOBHOE cojiep:KaHNe 2 OK 02
Xumust B OBITY 1 IIpakTuyeckue 3aHATHS 2 OK 04
IPOM3BOACTBEHHOM Okonornueckas 6e30MacHOCTb MOCIEACTBHI OBITOBOW M MIPON3BOICTBEHHOH e TEIFHOCTH YEIIOBEKa, CBSI3aHHAS C 2 OK 07
ACATCJIBHOCTH nepepabOTKOW BELIECTB; MOUCK M aHAIN3 XUMHYECKOH MH()OPMALIMK U3 Pa3INYHbIX HICTOYHUKOB (Hay4YHasi U y4eOHO-Hay4YHast 1K' 1.2
4EI0BCKA JUTEeparypa, CpeaCcTBa MaccoBoi uudopmaium, ceth MutepHer u apyrue). Keficsl (¢ yueTom Oymymiei mpodeccruoHanbHOM
NIESTEHPHOCTH) Ha aHAJN3 HH()OPMAIIH O TTPOU3BOICTBCHHON JICIATEIFHOCTH YEIOBEKa, CBI3aHHON C epepaboTKoi u
MOJIy4EeHHEM BEIECTB, a TAKXKE C 3KOJIOTUYEeCKOil 6€30MacHOCThIO.
3ammuTa kedica: [IpeacraBieHue pe3yabTaToOB pelleHus] KeHCOB (BBICTYIICHHE C IPEe3eHTalnei)
Paszgen 9. HccienoBanne H XHMHYECKHIT aHAJIH3 00HEKTOB 0Hoc(hepbl 20
Tema 9.1. OcHOBHOE coiep:KaHne 2 OK 01
OcHOBBI JlaGopaTopHble 3aHATHS 2 K 2.1
1abopaTOpHOM JlabopaTopHras padota «OCHOBBI JIAOOPATOPHOM MPAKTHKH. 2
NPaKTUKA B JlabopaTopHas mocya 1 XuMUIecKue peakTuBbl. OCHOBHBIC JTabopaTopHBIe onepanwn. JlabopatopHoe
pOQEeCcCHOHANBHBIX obopynoBanue. TexHrka 6€30IIaCHOCTH U TpaBuia paboThI (MOBEJCHUS) B 1aOOpaTOpHU.
n1abopaTopHsX BrInoiHeHHe THIOBBIX PAacUyeTOB MO0 TEMATHKE SKCIIEPUMEHTa (BBIXO MPOAYKTa PEaKIIMU, Macca HaBECKH, 00beM
pacTBOPUTES).
O06paboTKa JaHHBIX, AaHAJIN3 U OI[EHKA UX JJOCTOBEPHOCTH (BBIYHCIICHHE CPETHETO 3HAUECHNUS SKCIIEPUMEHTAIbHBIX JaHHBIX,
MOTPEIIHOCTH).
[IpencraBneHne pe3yIbTaTOB IKCIIEPUMEHTA B Pa3IndHON (opMme (Tabnmiia, rpaduK, OTIET, JOKIIAJ, IPE3SHTAIHS).
Tema 9.2. OcHOBHOE cojiep:KaHne 4
XuMuyeckui Teopernueckoe o0yueHue 2 OK 01
aHaIM3 IpoO BOJIBI Knaccudukarus mpo6 BOIBI 110 BHY U Ha3HAYCHHUIO, HCXOS U3 €€ XUMHYECKOTO cocTaBa. OpraHONENTHIECKHE CBOUCTBA 2 OK 02
(3amax, mpo3pavyHOCTh, IBETHOCTH, MYTHOCTBH ) BOJBL. KHCIIOTHOCTD U MEMOYHOCTH BOABI. pH cpemsl 1 MEeTOIBI €€ OTIpeIeICHUS. OK 07
JKectkocTh Boabl M MeTOABI ee onpeaeneHus. CylnHOCTh MeTo1a TUTPOBAHUA. BUIBI ®KeCTKOCTH BOJHI (BpeMEHHas 1 MK 2.1
noctosiHHas ). JKeCTKOCTh BOJIBI KaK MIPHYIHA BBIMAJACHUS OCAIKOB MIIH 00pa30BaHMUS COICOTIOKEHUH, UMEIOIUX MECTO B OBITY
1 Ha ipom3BojcTBe. CocTaB cojel, BRI3BIBAFOIINX )KECTKOCTh BOJBI. XHUMHUYECKHE TPOLIECCHI, YCTPAHSIOINE KECTKOCTh BOJIEI.
YpaBHEHUS XUMUYECKUX PEAKLUI, HIUTIOCTPUPYIOLIUX IIPOLECCHI, IPOUCXOASIINE IIPU YCTPAHEHUU KECTKOCTH.
YcrpaHeHne BpeMEHHO! JKECTKOCTH OBITOBBIMHM U XUMUYECKUMH criocodaMu. CriocoObl yCTpaHeHHUs! IIOCTOSHHO KECTKOCTH.
Crnoco0bl BEIpayKeHHs! KOHIIEHTPAIMU PaCTBOPOB: MaccoBast I0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHASI M MOJISIIIbHAS
KOHUEeHTpauuu. TUTp pactBopa. Pemienne npakTuKo-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha pacueT KOHLIEHTPAaLUH
3arpsI3HAIONIMX BEIIECTB M X CpPaBHEHHE C MPEIEIBHO I0MycTUMBIMU KoHueHTpanusimMu (ITK).
JlaGopaTopHble 3aHATHS 2
HccnenoBanne XMMUYECKOTO COCTaBa P00 BOJBI. 2

Jlaboparopras padota «OnpeneneHne KeCTKOCTH BOJBI M CIIOCOOBI €€ yCTPaHSHUSI.
Crioco0bI yCTpaHEHUs BCEX BHJIOB XKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH. PelieHne 3KcIiepuMeHTalTbHON
3a1a4U Ha BBISIBJICHUC BpeMeHHOﬁ M TIOCTOSIHHOM JKE€CTKOCTH BOJBbI. OHeHKa BEPOATHOCTHU YCTPAHCHMSA BCEX BUJIOB ) KECTKOCTHU B




JAOMAIIHUX YCJIOBHUAX.

Tema 9.3. OcHOBHOE cojiep:KaHne 4
XUMHYECKUH TeopeTnueckoe 00yUeHHe 2 OK 01
KOHTPOJIb Ka4eCTBa KavecTBeHHBII XMMIUECKHH COCTaB ITPOAYKTOB ITUTaHKA. BemecTsa, Gaabcupuuupyonye npoayKThl TUTaHKs, U BEIECTBa, 2 OK 02
NPOJYKTOB IIUTaHUS 3arpsA3HSONIME TPOAYKTHI MuTanus. OnpeaenaeHue 3arpsi3HAIOMMX XUMHYECKHX BEIIECTB B IPOAYKTaX MUTaHHUS, OTIpeIelICHUE OK 07
BELIECTB, HE 3asBJICHHBIX B COCTABE NPOAYKTOB TUTaHMUSL. K 1.2
Oprannyeckre 1 HeOpraHMYECKUE BEIIECTBA, BXOSIINE B COCTaB MPOIYKTOB nuTanus. OnpeesneHne cocrana 0o Ha
COJIep’KaHHue MaKpO U MUKPODJIEMEHTOB. V3ydeHne npeioKeHHBIX MIperoAaBaTesieM 0o/ Ha MpeMeT XMMHUUECKOTO COCTaBa,
oTIpeneNieHue JOJIeH OT CYTOYHOH HOPMBI MAaKpO 1 MUKPOAJIEMEHTOB B YKa3aHHOM OJIrojie.
PerieHne npakTUKO-OPUEHTUPOBAHHBIX 33/1a4 110 KYJIMHAPHOM TeMaTHKE Pa3IMYHBIX TUIIOB.
JlaGopaTopHbIe 3aHATHS 2
HccrnenoBanrne XUMAYECKOTO COCTaBa TPOITYKTOB ITUTAHHS. 2
JlabopatopHas paboTa Ha BEIOOD:
1. JJaboparopnas padora «OOHapyXxeHHE HUTPATOB B IPOYKTaX MUTAHUSI.
HccrenoBanne MaTepuaioB MOTYKOIMISCTBEHHBIM METOIOM OTIPEICIICHUS HUTPATOB C UCIIOE30BaHIEM
IuQeHnIaMrHa (KOPHETUTOIBI OBOIIICH, INCThS M KOYEPBDKKA KAITyCThI, TUIOABI GPYKTOB). AHAIH3 YPOBHSI
3arpsA3HEHUS] HUTPaTaMK 110 HHTEHCHUBHOCTH OKPAIMBAaHUS POYKTOB PEaKIHH.
2. JTaboparopHas pabdota «VcciegoBanue MpoAyKTOB TUTAHUS HAa HATUMYUE YTICBOIOBY.
HccrnenoBanre MOJIOYHBIX IPOAYKTOB Ha HAIMYHE Kpaxmana. VcciieqoBanre IpoIyKTOB Ha HAIMYHE TIFOKO3BI
Tema 9.4. OcHOBHOE cojiep:KaHNe 4
XuMuyeckui Teopernueckoe o0yuyeHue 2 OK 01
aHau3 mpood Krnaccudukarus mods mo BUAY ¥ Ha3HAUCHUIO, HCXOIA U3 XUMUYECKOT0 cocTaBa. VneHTHUKaIHs mpoOkl MOYBH IO ee 2 OK 02
TIOYBBI XUMHYECKOMY COCTaBY, OIIMCAHUE BO3MOXKHOCTEH ee nmpuMeHeHus. TpeOoBaHus K KauecTBY MOYBbI Pa3JIMYHOTO HAa3HAYCHUS. OK 07
Onucanne 0cOOEHHOCTEH MCITOIb30BAHMUS ITIOYB B 3aBUCMOCTH OT THUIIOB, CIIOCOOBI YITyUIlIEHHs KauecTBa OYB B 3aBUCHMOCTH K 1.2
ot HazHaueHUA. O0IacTH UCIOB30BAHNS OPTaHMUECKUX yIOOPEHHUI B 3aBHCUMOCTH OT KaueCTBEHHOTO cocTaBa. OmmcaHue
OpraHUYecKuX YAOOpEeHH M NX NPUMEHEHNE B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€ Pa3HOBHIHOCTH.
O6nactu HazHaueHUs (MPUMEHEHUs) MTOYBBI, UCXO/S U3 KAUECTBEHHOTO M KOJMYECTBEHHOTO COCTaBa. AHaIu3
HOPMATHBHOW JOKyMEHTAINH. POJbh HEOPraHMYECKUX BEIISCTB B KAYeCTBE MIUHEPAIBHBIX yIOOPEHUH, yITydIIUTENCH TOYBEI.
CocraB MUHEpaIBbHBIX YIOOPEHUI U X IPUMEHEHHE B 3aBUCMMOCTH OT COCTaBa MOYBBI M €€ Pa3HOBUIHOCTH.
B3anMocBsi3b cocTaBa yI00peHUH 1 X BIHMSHUSI HAa BET€TaTUBHbBIE CBOWCTBA M TIOIOHOIIIEHUE PACTCHHH.
JlaGopaTopHble 3aHATHS 2
HccrnenoBanre XUMAYECKOTO COCTaBa POO MTOYBEHI. 2
JlaGopatopHast padota «Onpenenenue pH BoIHOM BBITSKKH MOYBbI, €€ KUCIOTHOCTH U IIETIOYHOCTIY.
HccrenoBanre BOAHBIX BBITSKEK 00pa3IloB TOTOBBIX MMOYBESHHBIX CMECEH (IS pa3HBIX THUIIOB PACTCHHIA).
Onpenenenre pH MOYBEI ¢ HCTIONB30BaHIUEM HHIUKATOPOB. OIIeHKa THITOB ITOYB B IPEACTABICHHBIX 00pa3Iax
(cubHOKHMCIAs, KHCIIas, c1a00KuUcIas, HeHTpaJibHasl, IEJI0UHas!).
Tema 9.5. OcHOBHOE cojiep:KaHune 6
HccnenoBanue TeopeTnueckoe o0yueHue 2 OK 01
00BEKTOB Y4eOHO-HcCaeI0BaTeNbCKUN TPOSKT B O0JIACTH HCCIIEHOBaHM 00bekToB Onocheprl. O030p TeM y4eOHO-HCCIIeT0BATEIBCKIX 2 OK 02
6uocheps MIPOEKTOB. AJITOPUTM BBINIOJHEHHUS npoekTa. OmpeaeneHne npodaemMsl HCClIeoBaHUs. MeTo bl TOUCKa, aHaIn3a U 00padoTKH OK 04
nH(OpMAaLK O IPOEKTE B PA3IMYHBIX NCTOUHHKAX OK 07
O0o0cHOBaHME aKTyaJIbHOCTH BEIOpaHHOW TeMbl. BhIsiBIIeHHE po0ieMbl nccietoBaHus. Bei6op 00beKTOB 1 METOI0B MK 2.1
uccnenoBanud. IlocTaHoBKa memnei u 3a1aq ncciegoBanus. OmnpeneneHne npoaykra ucciaenopanus. OnpeneneHne 3TaoB u
COCTaBJICHHE TUIaHA MCCIIECAOBAHNUS
3amuTa npoekra: [IpeacTaBieHue pe3ysbTaToB NPOeKTa (BHICTYIIEHHE C IPE3EHTAINEH) 2
JlaGopaTopHble 3aHATHSA 4
HWccnenoBanue MpeioskeHHOTO 00bEKTa Ha KUCIOTHOCTD, MEIOYHOCTh, XUMUYIECKHHA COCTaB (3arpsA3HUTENH, MaKpo- U 4

MI/IKPOBHCMGHTLI). O6pa60TKa PE3YJIbTATOB UCCJICAOBAHUA. OHCHKa KayeCcTBa UCCIICAYEMOI'O O6’I>6KTa, HCXO0Jd U3 pE3yJIbTaTOB
XUMHUYCCKOI'O aHaJinu3a.
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3. YCJIOBUSA PEAJIN3ALIUU ITIPOTPAMMBI YUEBHOM
JANCHUITIJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jns  peanuzan  OpOrpaMMmbl  JUCHUIUIMHBL  JIOJDKHBI  OBITH
MPEAYCMOTPEHBl CIEAYIOIINE CIHElUalbHbIe TIOMEIIEeHUs: Y4eOHBbIM KaOuHeT
XUMHH W/UIU y4eOHOM XuMu4ecKon 1abopaTopuun

OO6opynoBaHue y4eOHOro kad0uHeTa (HAIJISIAHBIE MOCOOMsI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOAEIH KPUCTAUIMYECKUX PELIETOK,
KOJUIGKIIUM TPOCTBIX U CIOXKHBIX BEIIECTB W/WUIM KOJJICKIUU TIOJUMEPOB;
KOJUIEKIIMA TOPHBIX TMOPOJ M MHHEpaloB, Tabnuima MeHaeneeBa, ydeOHbIE
¢bunbMbl, IHPPOBEIE 00pa30BATENbHBIE PECYPCHI.

Texnnueckue cpeacrsa oOOy4YeHHsi: KOMIIBIOTEp C  YCTPOWCTBaMH
BOCIIDOMU3BEIACHUS 3BYyKa, NPHUHTEP, MYJIBTUMEAHA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanue jadopaTopun U pado4nx MecT JIa0OPATOPUM: MEH3YPKH,
MUTIETKU-KANIEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyIbl, MPEIAMETHbIC U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIS KaleJdbHBIX peakiuid, (QuiIbTpoBaIbHas
OyMmara, MpOMBIBAJIKH, CTEKIISIHHbIE TPOOUPKHU, PE3UHOBBIE MPOOKHU, (OHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHbIE NaJIOYKW, IITAaTHBBI [JIs1 NPOOMPOK; MEpPHBIE
LUMJIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JENHUTENbHbIE HUIuHapudeckue (50-
100 M), CTYmKM C TECTUKOM, (appopoBble YalllKHd, HTUHUETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, AJIEKTPOIUIUTKU, Ja0OpaTOpPHBIE
IITaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp I MOJY4YEHHs Tra3oB (WU
npoOupKa C ra3o0TBOJAHON TpPYyOKOi), AepKaTenu s NPOOMPOK, CKISHKH IS
XpaHEeHUsI PEaKTHUBOB, pa3fdaTOYHbIC JIOTKW; xumudeckue crakausl (50, 100 u 200
MJ1); IIMATENW; MUHIETHI; TUTEIbHBIC UM, CEKYHIOMEPHI (TaiiMepbl), MEpHbIE
npobupku (Ha 10-20 M) u mepubie kosowI (25, 50, 100 u 200 mi1), BoasHas OaHs
(W1 TepMOCTaT), CTEKJISTHHBIC MAIOUKH; KOHUYECKUE KOJObI i TuTpoBaHus (50
u 100 wmu1); WHAMKATOpHBIC TOJIOCKM I omnpeaenenus pH wu cranmaprtHas
WHJMKaTOpHAs 1IKaJIa; YHUBEPCAJIbHbBIA UHIUKATOP; umeTky Ha 1, 10, 50 mu (unu
no3atopbl Ha 1, 5 u 10 mit), GropeTku i TUTPOBAHUS, MEAUIIMHCKUE IIMPHUIHI HA
100-150 mn, maGopaTtopHble W/WIM aHATUTUYECKUE BEChl, pH-MeTphl, CYIIMIbHBIHI
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.

3.2. NudopmanuonHoe odecneyeHune pean3anuy NporpaMmbl

OcCHOBHbBIE HCTOYHUKH:
1. Tabpuensn O.C. Xumus. 10 kinacc. YriuyOneHHbll ypoBeHb: yueoHuk / O. C.
["abpuensn, . I'. Octpoymos, C. A. Cnagkos. — M: IIpocsemenune, 2022. — 399 c.
2. Xumwus. 11 xnacc. Yrnyonennsiit ypoBenb: yueonuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. Cnanxos, A. H. JI€skun. — M: [Ipocsemenne, 2022. — 432 c.



I[OHOJIHHTGJI])HBIG HCTOYHHUKMU:

http://lib.bsaa.edu.ru — 9b Bearopoackoro 'AY
http://znanium.com — BC «3HaHmyM»
http://e.lanbook.com — 9BC «JIaub»
http://ebs.rgazu.ru — IBC «AgriLib»
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

3HATh, IOHUMATb U ACMOHCTPHUPOBATH 110 3aBCPHICHNN U3YYCHUSA JUCHUITIIMHBI.

oOyueHuss U C(HOPMYIHUPOBAHHBIX C YYETOM

KoHTposib u olieHKa pe3ynbTaToB 00yueHus ocyulecTBisieTcss KoHTpois u
OLICHKa pe3yJbTaTOB OOY4YEHHs OCYUIECTBISETCS MpernojaBaTeieM B Ipoliecce
MPOBEICHUS MPAKTUUECKUX 3aHSATUU U J1a0OpaTOpHBIX PabOT, TECTUPOBAHMS, a
TAK)K€ BBIMOJHEHUS OOY4YalOIMMUCS WHIUBUIYAIbHBIX 3a/laHUid, MPOEKTOB,
uccienoBanuii. Pe3ynbraTel 00yueHus: OMpenessioT, YTO 00yJarouuecs: JOMKHbBI

Jlnsa ¢popMupoBaHus, KOHTPOJS U OLEHKU Pe3yJbTaTOB OCBOCHHS yueOHOM
JVCLUIUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUH, TPEACTABIIIONIAS
co00i KOMIUJIEKC Y4YEOHBIX MEPOINPUSATHI, COTJACOBAHHBIX C pe3yJbTaTaMH

pe3ynbTaThl o auctumiuae) u @I'OC CIIO.

OI'oC COO (mpenMeTHbIE

Ne Moy / PesyabTaT 00yuenus OueHo4yHbIC MepONIPUATHS OK
Paszpnen / Tema

1 |Pa3ngenl. ®opmy.inpoBaTh 0a30BbIE
OcHoBBI MOHATHUS U 3aKOHbI XMMHH
CTPOCHHUA
BellecTBa

1.1 | Crpoenue CocTaBiATh XUMHUYECKHE 1.Tect «CtpoeHue aToMOB OK 01
aTOMOB (GopMyJibl COEIMHEHUH B XUMHUYECKUX DJIEMEHTOB U
XUMUYECKHX COOTBETCTBUU CO CTEIIEHbIO | IPUPOJA XUMUUECKOU CBI3UY.

AJIEMEHTOB U OKHCIICHUSI XUMHYECKUX 2. 3amauyn Ha COCTaBJICHUE
npupoaa 3JIEMEHTOB, UCXOMS U3 XUMHYECKHUX hopMyIT
XUMHUYECKON BaJICHTHOCTH U JIBYXaTOMHBIX COEMHEHUM
CBS3U ANEKTPOOTPULIATEIBHOCTH (okcum0B, cynb(pHIOB,
TUAPUJIOB U T.I1.).

1.2 | Ilepnoauueckuii | XapakTepu3oBaThb IIpakTHKO-OpHUEHTUPOBAHHBIE OK 01
3aKOH U XAMHYECKHE DJIEMEHTHI B TEOPETUYECKUE 3a]aHUs HA OK 02
tabnuua J[.1. COOTBETCTBHUU C UX XapaKTEepU3aLUI0 XUMHUECKHX
Menneneena ITOJIOKEHUEM B 3J1eMeHTOB: «MeTannuieckue /

MEPUOIUYECKON CUCTEME HEMETaJUINYECKHE CBOMCTBA,

XUMHYECKHX 3JIEMEHTOB ANEKTPOOTPHULATENILHOCTD U

JA.N. Menneneesa CPOICTBO K DJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHEM U MOJIO)KEHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKHX djiemeHToB J[. 1.
MenpeneeBay.

2 Paspean 2. CocraBasatb ypaBHenuss U | KonTposabHas padora
XuMnueckue cXeMbl XMMH4Y€CKHX «CTpoeHue BelecTBa H
peakuuu peakumi XHMHUYECKHE PeaKkIum)




2.1 | Tumst 1.3amauyu Ha cocTaBiIeHUE OK 01
XUMHUYECKUX YpaBHEHUH PEAKIUM:
peakuuii -COEJIMHEHUS], 3aMELICHUS,

paziioxeHusi, oOMeHa

2.3ajgauu Ha pacyer

KOJIMYECTBEHHBIX XapaKTEPUCTUK
CocTraBiATh peakiuuu IPOJIYKTa PEaKUU COCANHEHUS;
COEMHEHUS, PA3JI0KEHNU, MacCOBOM MJIM 00BEMHOM HOJIHU
oOMeHa, 3aMelIeHuUs, BBIX0/Ia IPOJAYKTA PEAKLUN
OKHUCJIUTEIBHO- COEIMHEHUS OT TEOPETUUECKU
BOCCTAHOBUTEJIbHBIE BO3MOXKHOT'0; 00BEMHBIX
peaKuuy U peakuun OTHOIIECHUH I'a30B;
KOMIUIEKCO0Opa3oBaHus (Ha | KOJMYECTBEHHBIX XapaKTEPUCTUK
npuMepe HCXOJHBIX BEIIECTB U POAYKTOB
IUPOKCOKOMILIEKCOB peakuuu; Maccol (00beM,
AIIOMHUHUS U LIMHKA) C KOJIMYECTBO BEILIECTBA) MPOAYKTA
Y4aCTHEM HEOPraHUYECKUX | PEaKLMH, €CJIU OJITHO U3 BEIECTB
BELIECTB JTaHO B BUJIE pacTBOpA C

OIPEJIETICHHON MacCOBOU J10JIEH

PacTBOPEHHOIO BEILIECTBA.

2.2 | Onexrponutrye | COCTaBIATh ypaBHEHHS 1. 3ajaHus Ha cOocTaBJIEHUE OK 01
CK as XUMHUYECKUX PEaKLUU MOJIEKYJIIPHBIX U HOHHBIX
JVICCOIIMALIMS M | MOHHOTO OOMEHA C yJacTHEM | PeaKIfii ¢ y4acTHEM OKCHJIOB,
MOHHBIN OOMEH | HEOpPraHMYECKHX BEUIECTB KHCJIOT, OCHOBAaHHUI U COJIEH,

VMOHHBIX PEAKLUN TMAPOIIA3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHHUS KUCIOTHOCTH CPEJIbI.
2. JIaboparopHast paboTta
«Peakuuu ruponnszay.

3 | Pa3nmen 3. HccaenoBarb cTpoenue u KonTpoabsnas padora
Crpoenne n CBOlicTBa «CBoOliCTBa HEOPraHMYECKHUX
CBOIICTBA HEOPraHUYeCKHUX BeIIeCTB | BEIIECTB)

HEOPraHu4vecK
HX BelIeCTB

3.1 | Knaccudukamus | Kimaccudumnuponath 1.Tect «Homenknarypa u OK 01
HOMEHKJIATypa U | HEOPraHMYECKHE BEIIECTBA B | HA3BAHUE HEOPTaHUYECKUX
CTpOCHHE COOTBETCTBUH C UX BELIECTB UCXOJIS U3 UX
HEOpPraHUYECKHU | CTPOECHUEM XUMHUYECKON (OPMYITBI ITH
X BEIECTB COCTaBJICHHE XUMUYECKON

(hopMyIIbI HCXOMIS U3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOIHOU
WJIY TPUBUAJIBHOU
HOMEHKJIATYpPEe».

2.3a/1a4m Ha pacueT MacCcoBOI
71051 (MacChl) XUMHYECKOTO




37eMeHTa (COeTMHEHNS )B
MOJIEKYJie (CMEeCH).
3.IlpakTryeckue 3aqanus 1O

KJaccu(ukanum, HOMEHKIAType U

XUMHYECKUM (hopmyrnam
HEOPraHUYECKHUX BEILECTB
pa3IMYHBIX KJIACCOB.

3.2 CocraBisiTh ypaBHEHUS 1.Tect «Ocobennoctu OK 01
duszuxko- XUMHYECKUX PEaKIuu XHMHYECKHX CBOHCTB OKCHIOB, OK 02
XUMUYECKHE MOHHOTO OOMEHA C y4acTHeM | KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
CBOIiCTBa HEOPraHMYECKUX BEILECTB. TUAPOKCHUIOB U COJICI.

Heopranuyecku | CoCTaBiATh ypaBHEHUS 2.ITpakTUKO-OPUEHTUPOBAHHBIE
X BEIIECTB XUMHUYECKHX PEaKINH TEOpETUYECKHE 3a/laHus Ha
MOHHOT'O 0OMEHA C Y9acTHEM | CBOMCTBA W MOJIYYCHUE
HEOPraHUYECKUX BEIIECTB HEOPraHUYECKUX BEILIECTB.
3.Jlaboparopnas paboTa
«CBoiicTBa METAIJIOB U
HEMETAJIOBY.

3.3 | IlpousBoactBo | OGOCHOBBIBATH 3HAUCHUE U [IpakTUKO-OpHUEHTUPOBAHHbIE OK 01
HEOPraHUYECKU | MPUMEHEHHE 3a/laHus IO COCTABIICHUIO OK 02
X HEOPraHMYECKUX BEIIECTB B | XUMHUYECKUX PEaKIIHii C
BEIIECTB. OBITOBOM U y4acTHEM HEOPTaHHUYECKUX
3HaueHUE U MIPOU3BOJICTBEHHON BEIIECTB, UCIOJIB3YEMBIX JJIS UX
MIpUMEHEHHUE B JIESITCIIbHOCTH YeJIOBEKA UX | HICHTU(DUKALIUN U
OBITY U Ha (bU3UKO-XUMHYECKUMU POMBIIIICHHBIX CITIOCOOOB
MIPOU3BOJICTBE CBOMCTBaMHU MOJTYYCHHUSI.

4 Pa3znen 4. HccaenoBats paBHoBecne | KonrposbHas padora
Kuneruyeckne | M CKOPOCTH XMMHUYECKHX «CKopocTb XMMHYECKOI
" peaxkuuii peakuuu U XUMHYECKoe
TePpMOAMHAMUY paBHOBecHEe»
ecKHe
3aKOHOMEPHOCT
U NIPOTEKAHUS
XUMHUYECKHUX
peaxkuui

4.1 1. JJaboparopHnast pabota OK 01

— «OmnpeneneHne 3aBUCUMOCTH OK 02
Kunernueckue CKOPOCTH PEaKIH OT
3aKOHOMEPHOCT Hccnenosats pmsnne KOHLIEHTpAllMu Pearupyronmx
KOHIICHTpAaIllUU
u BEILIECTBY;
pearupyromux BeuecTB U
MPOTEKaHUsA 2. IIpakTUKO-OpUEHTUPOBAHHBIE
XUMHUYECKHUX TEMIICDATYPRI Ha CKOPOCTH TEOPETUUECKHE 3aaHus Ha
. XUMHUYECKUX PeaKuid
peakuuit aHanu3 (GaKTOpPOB, BIUSIOLINX
Ha U3MEHEHUE CKOPOCTH
XUMHUYECKON PEeaKIuu.

4.2 | Tepmomuuamua | McciienoBath BIMSHAC 1. 3aiaun Ha pacyeThl TEIUIOBBIX OK 01
eCKHe U3MEHEHUS KOHLEHTpaluu 3¢ (HEeKTOB XUMUYECKUX pPeaKuit OK 02
3aKOHOMEPHOCT | BEIECTB, PEAKIIUH CPEIbl U | U OMPE/ETICHUE THIIA PEaKITUN
u TEMIEpaTyphl Ha cMerieHne | (1o TersioBoMy 3 deKTy: sK30-
MIPOTEKAHUS XUMHUYECKOTO PABHOBECHSI Y DHJOTEPMHUUYECKHE).




XUMHYECKUX 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
peaxuil. 3a/1aHus Ha IPUMEHEHHE
PaBHoBecue npunnuna Jle llarenbe ais
XUMHUUYECKHUX HaXOXCHUS HallpaBJICHUS
peaxuui CMEILLEHUS PABHOBECHS
XUMHUYECKON PEAKLIUU U aHAJIU3
(akTOpOB, BIUAIOIIUX HA
CMEILIEHNE XUMUUYECKOTO
paBHOBECHS.
3. JlaboparopHas pabota
«V3ydyeHue BIUSHUS pa3IUuYHbIX
(hakTOpPOB HA CMEIICHUE
XMMHUYECKOI'O PABHOBECHUS.
5 | AucnepcHble HccnenoBars nucnepcusie | KonTposabHas padora no reme
CHCTEMBI CHCTEMBbI «/IucnepcHble cUCTEMBI»
5.1 | JucnepcHele Pasnuuyars ucTUHHBIE 1. 3ajaun Ha PUTOTOBJICHUE
CHUCTEMBI U PacTBOPBI, KOJIOUAHBIE PacTBOPOB. OK 01
(dakTopbl UX pacTBOpPHI U 2.I1pakTHKO-OpUEHTHPOBAHHBIC OK 02
YCTOMYUBOCTH rpy0ouCIIepCHbIE CUCTEMbI | pacueTHbIE 3a/1aHUs Ha
Ha OCHOBE XUMHUYECKOTO JUCIIEPCHBIE CUCTEMBI,
HKCIIEpUMEHTA UCIIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTU
YeJIOBEKA.
5.2 | UccnenoBanune | MccnenoBarhb pusnko- JlaGoparopHas pabota OK 01
CBOWCTB XMMUYECKHE CBOMCTBA - [TpuroroBnenue
JCIIEPCHBIX pa3IMyYHbIX BUJOB PacTBOpOB;
cucTeM JUCTIEPCHBIX CHCTEM - HccnenoBanue
JIUCIIEPCHBIX CHCTEM.
6 Pa3znea 6. HccaenoBars cTpoeHue u KounTtpoJsbHas padora
CtpoeHue u CBOIiCTBA OPraHN4YeCKUX «CTpoeHue U CBOMCTBA
CBOIICTBA BelIeCTB OPraHM4YeCcKHX BelecTB)
OpPraHu4ecKux
BELIECTB
6.1 Knaccudumnuposats 1. 3anaHus Ha cOocTaBJIEHHE OK 01
OpraHMYECKHE BEIECTBA B Ha3BaHUM OpraHNYeCcKUX
COOTBETCTBUU C UX COEMHEHHUI IO TPUBUAIILHOU
CTPOEHUEM WIM MEXAYHapOAHON
CUCTEMAaTUYECKON
Kacenrxanms gOMeHKHaType.
cTpoeHse i . 3a/1aHus HA COCTaBIICHUE
IIOJIHBIX ¥ COKPAIEHHBIX
HOMEHKJIAaTypa CTPYKTYPHBIX (OpMYIT
OpraHUYECKUX
BEILIECTB OpPraHUYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.
3. 3aauM Ha onpeaeneHue
npocreien GopMyIibl
OpPraHMYECKON MOJIEKYJIBI,
HCXOJS U3 JIEMEHTHOI'O COCTaBa
(B %).
6.2 | CeoiicTBa Ycra"aBiuBaTh 1. 3aganus Ha cocTaBiIEHUE OK 01
OpraHUYEeCKUX 3aBUCUMOCTH (PU3HKO- YPaBHEHUN XUMUYECKUX OK 02
COETMHEHU N XUMHUYECKHX CBOWCTB peakIuil ¢ y9aCTHEM




OpTraHN4Y€CKUX BECIICCTB OT
CTPOCHUA MOJICKYJI

OpPraHWYECKHX BEIECTB Ha
OCHOBaHHUU UX COCTaBa U
CTPOECHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakuui, WITIOCTPUPYIOIIUX
XUMHUYECKHE CBOWCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peakLui U
TEHETHUYECKOM CBSI3HU
OpPraHUYECKUX BELECTB Pa3HbIX
KJIACCOB.

3. PacueTtHble 3a1a4u 11O
YPaBHEHUSIM PEAKLMM C
Y4aCTHEM OPTaHMYECKUX
BEILIECTB.

4. JIaboparopnas paboTa
«IlonydeHnue sTuneHa u
V3YYEHHE €TI0 CBOMCTBY.

6.3 | Opraanueckne | OOOCHOBBIBATH 3HAUeHUE U | [IpaKTHKO-OpUEHTHPOBAHHBIE OK 01
BEIIIECTBA B IPUMEHEHHE OPTaHUYECKUX | 3@/1aHUs 110 COCTABIICHHIO OK 02
KU3HEJEATENIbH | BEIECTB B OBITOBOW U XUMHUYECKUX PEaKLU ¢
OCTH YeJIOBEKa. | IPOM3BOJICTBEHHOM y4acCTHEM OpPraHUYeCKUX
[Tpon3BOJACTBO U | IEATEIBHOCTH YEIOBEKA UX | BEIIECTB, UCIOIb3YEMBIX JUIS UX
IpUMEHEHHE (bU3UKO-XUMUYECKHUMHU UICHTU(PUKALIMY B OBITY U
OpraHUYECKUX cBOiicTBaMH IPOMBIIITIEHHOCTH
BEIIIECTB B
IIPOMBIIIIIEHHOC
TH

7 | Pa3znen 7. HccaenoBarth cBoiicTBa
KadecTBeHHBIC | OpraHMYeCKHUX U
peakuuu HEOPraHU4eCcKUX BellecTB
Oo0HapyKeHUs] | C HCIOJIb30BAHMEM
OPraHM4YecKNX | Ka4eCTBEHHBIX peaKkuuii
"

HEOPraHu4vecK
HX BelleCTB

7.1 | O6HapyxeHue UccnenoBats kauecTBeHubie | JlabopaTtopHas pabora OK 01
HEOPraHUYECKN | pEaKLMU HEOPTaHUYECKUX 1. AHanUTHUYECKNE PEAKIINH
X KaTUOHOB U BEILIECTB KaTuOHOB [-VI rpymm;

AHUOHOB 2.AHanmUTHYECKUE PeaKIUU

AHHUOHOB.
3.IlpakTuyeckue 3a1aHus Ha
COCTaBJICHUE YPAaBHEHUM pEAKIIHI
oOHapyXeHHs] aHWOHOB, B T.4. B

MOJIEKYJISIPHON M HOHHOU (hopMax.




7.2 UccnenoBats kauecTBeHHubie | 1. JlabopaTopHas padora: OK 01
Oo6HapyxeHue peaKUrH OPraHuYeCKuX KauecTtBenHnsie peakuuu Ha
OpraHUYECKUX COEIMHEHUN OTAENbHBIX OTJIeNIbHbBIE KJIaCChl OPraHUYEeCKUX
BELIECTB KJIaCCOB BEILIECTB;
OTJIEJIbHBIX KauectBenHslil aHanus
KJIACCOB C OpPraHUYECKUX COCIMHEHMM 110
UCIIOJIb30BaHUE (YHKIIMOHATIBHBIM TPYIII
M 2. IlpakTuyeckue 3a1aHus Ha
KauyeCTBEHHBIX COCTaBJICHHE KaueCTBEHHBIX
peakuuit peakiuii 0OHapy>KeHUs
OpPraHUYECKUX COCAUHEHUN.
Il | IlpukjgagHoii MOayJIb
8 Pa3nen 8. 3amura Keiica (¢ yueTrom
XumMus B OHeH"B? Th HOCACACTBHI Oynyuiei npodgeccuoHaIbHOM
OBITOBOI U
OBbITY U . AesiTeJIbHOCTH)
HpoH3BOICTBE NPOU3BOJCTBEHHOI
O AeATENILHOCTH Hel10BeKa ¢
NO3MIHI IKOJIOTHUeCKOM
AeATeJbHOCTH
qe10BeKa 0e3omacHocTH
8. | Xumus B ObiTy | OlLIeHUBATh MOCIEACTBHS Keiic (c yuerom Oymymieit OK 01
u OBITOBOM U npodeccnoHaIbHON OK 02
MIPOU3BOJICTBE | MPOU3BOJACTBEHHOMN nesitenbHOCTH) Bosmoxkubie Tembr | OK 04
HHOU JeSITeILHOCTH YETIOBEKA C KEWCOB: OK 07
NESITEIbHOCTU | MMO3UIINH DKOJIOTHYECKON 1. IloTemienue kiauMara u IIK 1.1
YyeJioBeKa 0€30MacHOCTH BBICBOOOK/ICHHE Ta30BBIX
THIPATOB CO JIHA OKEaHa.
2. Xumus B Moeit Oyayiein
npodeccum.
3. XuMHS B CEITBCKOM
XO35ICTBE.
4. JlexapcTBa Ha OCHOBE
pPacCTUTENbHBIX IPENapaToB.
5. XUMUS U DKOJIOTHUS.
9. Hurepnperuposarsb 3ammTa npoekra (¢ yuerom
Paznea 9. XHMHYEeCKHe MPOLEeCcChl U Oyayuieii npogeccHOHAJIBLHOM
HccnenoBanu | sBjaeHus B Ouocepe e TeJIbHOCTH)
eu
XHUMHYECKHH
aHaJIn3
00BbeKTOB
onocdepnbl
9.1 | OcHoBBI BBINOMHATE NOMHBINA UK 1.JIabopartopnast pabota «OcHoBbl | OK 01
71a00paTOpPHOHN | HKCIIEPUMEHTAIBLHOTO 71a00paTOPHOI MPAKTUKMY. K 2.1
MPaKTUKH B HCCIeA0BaHUs C 2.3a/1a4¥ Ha BBIYKCIICHHE
npodeCCHOHANT | COOTIOICHUEM TTPABHUIT CPEIHETro 3HAYCHUS
bHBIX 0€30MacHOr0 O0paIeHus C SKCIEPUMEHTAJIbHBIX JIaHHBIX,
nabopaTopusix | BEMIECTBAMH U JJAOOPATOPHBIM | TIOTPEITHOCTH.
o0opynoBaHueM 3.IlpencraBnenue pe3ynbTaToB
JKCIEPUMEHTA B Pa3JIMYHON
¢dopme (Tabnuua, rpaduxk,)
9.2 | Xumuueckuii UccnenoBaTh XUMHYECKUH 1.Tect «CBoiicTBa U COCTaB OK 01




aHaju3 npoo
BOJBI

COCTaB MpoO BOJBI

BOJBI».
2.I1paKkTuKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3a/IaHus Ha COCTaB
BOJIbI U CTIOCOOBI BBIPA)KEHUS
KOHIIEHTpAUi U IepecueT
KOHIIEHTpauui (¢
UCIIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).

3.JIaboparopnas pabota
Onpenenenue pH Bozbl u ee
KHUCJIOTHOCTH;

Ornpezenienne >KeCTKOCTU BOJIbI U
CHOCOOBI €€ yCTpaHEHUS!.

OK 02
OK 07
I1K 2.3

9.3

XUMHUYeCKUi
KOHTPOJIb
KadecTBa
MIPOJIYKTOB
MMATaHUS

Hccnenosats XuMuuecku
COCTaB MPOJYKTOB MUTaHUS

1. Tect «Opranuueckue u
HEOpPraHUYEeCKUe BEIIEeCTBa,
BXO/ISIIIIKE B COCTAB MPOAYKTOB
MUTAHUS.

2. [IpakTHKO-OPUCHTHPOBAHHBIE
3a/laHus 0 KYJTMHAPHOU
TEMaTHKe.

3. JlJabopaTopHas pabora (Ha
BBIOOD):

— ObHapyxeHue HUTPATOB B
NPOAYKTAX TTUTAHHUS,

— HccnenoBanue npoayKkToB
NUTAHUS Ha HAIMYHE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpPT)
Ha HAJIMYHE YTIIEBOIOB
(kpaxmaJ, TJIFOKO3a, caxaposa).

OK 01
OK 02
OK 07
IIK 1.1

9.4

XUMHUYECKUN
aHaiu3 npood
IIOYBEI

HccnenoBaTh XUMHUYECKUH
COCTaB NMpOO MOYBHI

1.Tect no Teme «XUMHUYECKHIT
COCTaB HEOPTAHUUYECKUX U
OpPTaHUYECKUX YIOOPECHUIN.
2.3ananue «B3aumocBs3b cocTaBa
TTOYBHI, THIT TTOYBHI U €€
Ha3HAYCHUS.

3.Jlaboparopuas paboTa
Onpenenenne pH BogHOU
BBITSDKKH TIOYBBI, €€ KUCIIOTHOCTH
U IIEJIOYHOCTH.

OK 01
OK 02
OK 07
IIK 1.1

9.5

Hccnenosanme
00BEKTOB
6uochepsl

HccnenoBate XMMUYECKUN
cocTaB 00bEKTOB OHochepbl
Ha IIpUMEPE MPOTYKTOB
MUTaHUs, BOJBI H TIOYBBI

3aiuTa npoexTa

Bo3moxHBIE TEMBI TPOEKTOB:

1. HccnenoBanue coctaBa
MUHEPATHLHOU BOJIBI U
PEKOMEH/TAIAH TI0 €€
HCIIOJIB30BAHUIO.

2. Hccnenosanue coctaBa u
KauecTBa MOPOXKEHOTO U APYTUX
MOJIOYHBIX IIPOIYKTOB.

3. ConepxaHre HUTPATOB B
3€PHOBBIX KYJIBTYpax, OBOLIAX.
4. Hccnenosanue npod

BOJIOITPOBOJHOM BOJIbI HA IPEAMET

OK 01
OK 02
OK 04
OK 07
K 2.1




YCTPaHEHHS )KECTKOCTH.

o. VYcerpaHneHue KecTKOCTH
BOJBI B CEIBbCKOXO03IUCTBEHHOM
JIeSITEILHOCTH.

6. Omnpenenenue coaepKaHus
BHUTaMHMHOB B
CENIbCKOX 031 CTBEHHOM
MPOTYKILIUH.




