[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Aneitink CPPRIICTEPCTBO CEJIbCKOI'O XO035MCTBA POCCUNCKOM ®EIEPALIMNA

[lomxHocTb: PexTop

fara noanucarna GEIPEPATIBHOE TOCYIAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE

YHWUKanbHbI MPOrpaMMHbIA KIKOY:

5258223550ea9beb23726a MUY PEAK TUEREHE BBICHPEE s O®BPA3OBAHUS «BEJITOPOJICKUI

I'OCYJIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET UMEHHU B.S1.TOPUHA»

dakynbTeT cpeaHero npodeccuoHanbHOro 00pa3oBaHus

bpaxuuk [".B.

e N
N g w‘!;f)% AL E- 2024 rox

g
— DL
e

PABOYAS TIPOTPAMMA
YUEBHOM JIMCHUILIAHBI

XumMusa

0 CHEIMATBHOCTH CPETHETO MPO(HECCHOHATEHOTO 00pa30BaHuUs

19.02.11 TexHoJiorust NPOAYKTOB MUTAHUS U3
PACTUTEIBHOIO CHIPHSA

. Maiickuii, 2024 ron



PabGouass mporpamma y4eOHOM IUCHHUIUIMHBI «XHUMHs» pa3paboTaHa B
cooTBeTCTBUM ¢ DeiepaabHbIM rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
cpeaHero mpodeccuoHaabHOro o0Opa3oBaHus 1o cnenuansHoctn  19.02.11
TexHonorus MNPOAYKTOB MUTAHUA W3 PACTUTEIBLHOTO ChIPbS, YTBEPKIECHHOIO
[Tpukazom MunucrepctBa mnpocBemenuss Poccun ot 18 mas 2022 1. Ne 341
denepaabHbIM  TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIM  CTAHJAPTOM CPEIHETO
oOmero obpazoBanusi, yrBepxaeHHoro [Ipukazom MuHuctepcTBOM 00pa3oBaHUs
u Hayku Poccum ot 17.05.2012 1. Ne 413 (pen. Ilpuxazom MwunHCTEpCTBA
oOpazoBanus u Hayku Poccum ot 12.08.2022 r. Ne 732), mpumepHO# mporpaMmmMoid
o01eo0pa3oBaTeabHON Y4eOHON AMCUUILIMHBI XUMHS, I MpodeccrnoHaTbHBIX
00pa30BaTEeIbHBIX OpraHu3aluu, PEKOMEH0BAaHHON denepabHBIM
rOCy/1apCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM yUpeKIECHUEM
JIOTIOTHUTENBHOTO  MpoeccnoHaibHOTO  oOpa3oBaHus «MHCTUTYT pa3BUTHA
npodeccruonanbHoro odpaszoBanusi» oT «30» HosiOpst 2022 r. mpotokon Ne 14 u
PekoMmeHmanusiMu 1o OpraHu3aliiy MOJy4YeHUs: CpeaHero ooiiero oOpa3oBaHus B
npejenax OCBOCHUsI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MPOo(hecCHOHATBHOTO
oOpazoBaHuss Ha ©0a3ze  OCHOBHOro oOmero  oOpasoBaHusi  (IIMCHMO
JlenapramenTa rocyapCTBEHHOU MOJINTUKU B chepe CpeIHEero
npodeccuoHanbHOTO  00pa3oBaHuss W Ipo(eccCHOHaTbHOTO  OOy4YeHUS
MunucreperBa npocBenieans Poccuu ot 01.03.2023 r. Ne 05-592).

CocraButenu: mnpenoaaBatenu Kadeapsl o0meo0pa3oBaTeNbHBIX JAUCIUTIINH
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1. MACHOPT MPOT'PAMMBI YUEBHOM JIJUCHOUTILIAHBI XUMU S

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma  y4eOHOM  JUCHMIUIMHBI ~ SIBJISIETCA  4YacTbl0  MPOrpaMMBI
MOJATOTOBKM CIIEHUATUCTOB cpenHero 3BeHa B coorBeTcTBUU ¢ PI'OC CIIO mo
cnequanbHocT: 19.02.11 TexHONOrMs NPOAYKTOB IUTAaHUA U3 PACTUTEIBHOIO
CBIPBA.

1.2. MecTo AUCHUILIMHBI B CTPYKTYpe MPOrPaMMbl TMOJATOTOBKH CIICIIHAINCTOB
CpEeIIHEro 3BeHa!

O61eo0pazoBaTenbHas TUCHUILIMHA «XUMUS» U3ydaeTcs Ha YriIyOJIeHHOM
ypoBHE B  00II€00pa3oBaTelbHOM  IMKJIE  Y4eOHOro IjlaHa  OCHOBHOM
npodeccHOHaIbHOM  00pa3oBaTeIbHON MporpaMmel  crienuanbHocTH: 19.02.11
TexHOonorus MpolyKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPBS.

TpynoeMKOCTh  JNUCHMIUIMHBI ~ «XHUMHSD» Ha  YriIyOJIeHHOM  YpOBHE
coctanisieT 110 gacoB, u3 KOTOpbiXx 88 "acoB - 6a30BbIM MOAYIb (7 pa3aenoB) u 22
yaca - TOpUKIagHOM Moaynb (2 pasznena), BKIIOYAIONMNA  MPaAKTHKO-
OpPHUEHTHPOBAHHOE COZEPKaHNE KOHKPETHOH Npodeccuu Win CrIennaaTbHOCTH.

1.3. Heaun u 3agaum JUCHMILUIMHBI — TPpeOGOBaHMsI K Pe3yJIbTATaM OCBOEHHUA
AMCIHMIINHBI
1.3.1. leau u 3aga4y JTUCHUTLIMHBI

Hean: GopmupoBaHue y CTyJACHTOB XUMHYECKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa KakK OCHOBBI MPUHSTHS pPEHICHUW B KU3HEHHBIX H
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3amauu: 1) cdopmupoBaTh MOHMMaHUWE 3aKOHOMEPHOCTEW MPOTEKaHUSs
XUMHYECKUX TPOLIECCOB U SIBJICHUW B OKPYXKAIOILIEH Cpeae, UEJOCTHOW HAYYHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI POBOJAUTH PACUETHI 110 XUMHUECKUM (HOpMyIaM U
YpaBHEHUSIM XUMHMUYECKHX pEaKIui, I[UJIaHUPOBaTh U  HUHTEPIPETHPOBATH
PE3YNbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKU MPOBECHUS XUMUYECKUX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM ¢ COOJIOICHUEM TTPaBUJT O€30MMacHOT0 OOpaleHus C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMCHHS aHAJIM3UPOBATh, OIICHUBATH, ITPOBEPSTH HA IOCTOBEPHOCTD U
0000111aTh HHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOYHUKOB;

5) chopMupoBaTh yMEHHS IPOTHO3UPOBATH MOCEACTBUS CBOCH IEATEIHHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M IPON3BOICTBEHHBIX MTPOIICCCOB;

6) chopMuUpOBATH MIOHUMAHNE 3HAYUMOCTH JOCTHKEHUH XMMUYECKON HAYKH H
TEXHOJIOTUM JIJIsl pa3BUTHS COIIMAIBHON 1 TIPOU3BOICTBEHHOM cep.



1.3.2. [lnanupyemble pe3y/abTaThbl 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
npoheCCUOHATBLHON
JeSTeIbHOCTH
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 WHHIMUPOBATH,

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 U AKTYyaJU3HPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBAaTh CYIIECTBEHHBIM TMPU3HAK WA OCHOBAaHUS IS
CpaBHEHUS, KIIACCU(PUKAIIUU 1 0000IICHNUS;
- ONpEeneNsTh LENU NesATeIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
HX JOCTHKCHUS,
BBISIBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS 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) 6a30BBIC HCCIEAOBATEIIBCKUE ACHCTBUSA:
- BIAJeTh HaBBIKAMH Y4Y€OHO-HCCJIEIOBATEIIbCKOW U MPOEKTHOM

I1P6 2 BiageTh CUCTEMOI XMMUYECKUX 3HAHUI,
KOTOpasi BKJIFOYAET: OCHOBOITOJIATAFOIITHE
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, YITIEPOAHBIN CKETIET,
(yHKIIMOHATbHAS TPYIIA, PAIUKal, H30MEpHs,
M30MEpPbI, TOMOJIOTUYECKH PsiJl, TOMOJIOTH,
YTIEBOIOPOABI, KHCIOPO- U a30TCOAEPIKAIIHe
COCAMHEHMSI, OMOJIOTHYECKH aKTHBHEIC
BelecTBa (yriaeBOIbl, KUPHI, OEIKH), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COSMHEHHSI,
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 YTBEPIXKICHUH, 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 KU3HEIESATCILHOCTH,

- YyMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

- 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, CHMBOJIMYECKUH S3bIK XUMHU,
(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
B3aUMOCBSI3b U3YUCHHBIX TOHSATUH, MPUMEHSTh
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 MOHATUSAMU U
MPEACTABICHUSMU APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

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

(oTunen,  ameruseH, TAULEpUH,  (eHomn,
(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; MIO/ITBEPK1aTh XapaKTepHbIe




XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMU AKCIIEPUMEHTaMU u
3alMCAMH YPAaBHEHUN XMMHUUYECKUX PEaKLIUN;
YMETb YCTAHABJIMBATh IIPUHAIIICKHOCTD
U3YYEHHBIX HEOPIraHUYECKUX U OPraHUYECKHUX
BEILECTB K ONPECIICHHBIM KJIACCAM U IPYIIIAM
COCIMHEHMH, 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
€CTECTBCHHOHAyYHOW KapTUHBl MHpa, pOJIHU
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 IS IPUHATHUSA
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
BBITOJIHEHUS 3a/1a4
npodeccnoHaTBLHOMI
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
MOJIUKYIBTYPHOM ~ MHUPE;  COBEPIICHCTBOBAHHE  SI3BIKOBOH U
YUTATENIbCKOM KYJIBTYphl KaK CpEICTBA B3aUMOJICUCTBUS MEXKIY

TOOPMU W TO3HAHWS MHUpPA; OCO3HAHUE IICHHOCTH HAY4HOUI
NESTeIbHOCTH ~ TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYID  H
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIINE
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(pOpMaILIUY PA3IUYHBIX BUAOB 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
IIpaBOBbBIM u

I[IP6 3 ymeTh TJIAHUPOBATH M BBITIOJHATH
XUMUYCCKUHN HKCIIEPUMEHT (npeBpaieHus
OpPraHMYeCKUX  BEIIECTB IPU  HArpeBaHUH,
MOJy4YeHUEe JTHIIEHA W M3Y4YEHHE €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, KaUuE€CTBEHHbIC PEaKIMHU HA
cynbdar-, KapOOHaT- M XJOPHA-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 XMMHYECKOTO 3KCIIEPUMEHTa 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 HTEpHET U NpyTHEe);

[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, paCHpenensaTh pOJM 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, MPOSIBISTH TBOPUYECTBO M 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 JIOJCH 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,
Ka4yeCTBCHHbBIC PEAKIIMU HA AJIbJCTUBI,
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 SKCIIEpUMEHTAIBHBIC 33]]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
(hopMe 3arnucu ypaBHEHUI COOTBETCTBYIOLINX
peakuuii 1 GopMyIHMpPOBaTH BBIBOIBI HA OCHOBE
3TUX Pe3yIbTaTOB

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

JIP 14 B 00iacT 3K0JI0TrM4ECKOTrO 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 IIO3HAHHUH SIBJICHI/Iﬁ HpI/IpO)II)I, B

(OPMHUPOBAHUM  MBIIUIEHUS U KYJIBTYpPbI




MIPUMEHSATH 3HAHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITMBOTO
IIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUIX

- TUIAaHUPOBAHHME M OCYLIECTBJICHUE JNEUCTBUI B OKPYKAIOILIEH cpene
Ha OCHOBE 3HAHMS LEJIEH YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;
AKTUBHOE HENpPUATUE ICHCTBUN, MPUHOCALIUX BPEA OKpYXKaroLIeh

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

- 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 LIEIECO00Pa3HOr0 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
KOHLECHTPANHU

[IK 2.2. OcyuiecTBasTh
TEXHOJIOTHYECKOE
obecrieueHre MmpoIecCcoB
XpaHEeHus U nepepaboTKu
3epHA U CEMSIH.

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

JIP 13. Oco3HaHHblii BEIOODP Oyayiei mpoheccuu 1 BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TJIAHOB; OTHOIICHUE K
npodeccnoHanbHOM eATENbHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pElIeHUH JIMYHBIX, 00IECTBEHHBIX, TOCY/1apPCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOJIEM.

MP 01. YMeHue caMOCTOSITENILHO ONPEAETATh e AeITeIbHOCTU U
COCTABJISITh TUIAHBI AESTEIBHOCTH; CAMOCTOSITENILHO OCYIIECTBIIATD,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEILHOCTD; UCIIOIH30BATh BCE
BO3MOJKHBIE PECYPCHI JIsl JOCTUKEHHUS MOCTABIEHHBIX LIeJel U
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
(hopMupoBaHHH KPYro3opa U GyHKIIHOHATHHOU
IPAMOTHOCTH YeJIOBEKa JIJIsl PEILICHUS
MPaKTUYECKUX 33]1a4;

[1P6 3 Bnagenue OCHOBHBIMU METOAAMHU
Hay4YHOTO MMO3HAHUS, UCTIOJIb3yEMbIMU B XUMUU:
HaOII0/IeHUE, ONUCaHKe, U3MEPEHHE,
9KCIIEPUMEHT; YMEHHE 00pabaTbIBaTh,
OOBSICHSTH PE3YyIbTAThI MPOBEJACHHBIX OMBITOB U
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 3.1. IIpoBoauTh
OpraHMU3alMOHHO-

JIP 09. I'oToBHOCTb M CIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHMIO, HA MPOTSHKEHUH BCEH KU3HH; CO3HATEIHHOE

I1P6 1 ChopmupoBaHHOCTH MpeICTaBICHUM O
MECTE XUMUU B COBPEMEHHOM HAyYHOU KapTHUHE




TEXHUYECKHE
MEPOTIPUATHS TSI
obecrnieueHus
1ab0pPaTOPHOTO KOHTPOJIS
KayecTBa M 0€301MacHOCTH
CBIPb, IOTY(haOpUKATOB
Y TOTOBOW MIPOIYKITHH B
nporecce Mpou3BOJICTBA
MPOAYKTOB MTUTAHUS U3
PaCTUTEIBHOTO CHIPBSI.

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

JIP 13. Oco3HaHHbBIN BEIOOP Oyaymiel mpogecCuu U BOZMOKHOCTEH
pean3anuu COOCTBEHHBIX KU3HEHHBIX IIAHOB; OTHOIIIEHUE K
poeCCHOHATTLHOMN JISATEIbHOCTH KaK BO3MOXHOCTH y4acTHS B
PEIICHUY JTHYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
oO0IIeHaIMOHATBHBIX TTPOOIIEM.

MP 03. Bnanenue HaBbIKaMy IIO3HABATEIBbHOM, y4eOHO-
UCCIIEIOBATEIILCKOW U MIPOCKTHOM JCSITEIbHOCTH, HABBIKAMH
paszpereHus mpooieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUS TIPAKTUYECKUX 3a]1a4,
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, UCTIOIh3YEMbIMU B XHUMHH:
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 COOCTBEHHOI
MIO3UIIUH 110 OTHOIICHUIO K XUMHYECKOH
uH(bOpMaInK, MTOTYy4aeMON U3 Pa3HbIX
UCTOYHUKOB

[IK 3.2. IIpoBouTH
nabopaTtopHbIe
HCCIIIOBaHMsI KauecTBa U
0€30MaCHOCTH CBIPbS,
noiry(habpuKaToB u
rOTOBOM IPOJIYKINH B
npolecce MpoU3BOJICTBA
MPOAYKTOB MUTAHUS U3
PacTUTENILHOTO CHIPbSL.

JIP 09. '0TOBHOCTB ¥ CHOCOOHOCTB K 00pa30BaHMIO, B TOM YHCIIC
camM000pa30BaHMIO, HA MPOTSHKECHUN BCEH KU3HH; CO3HATEIHHOE
OTHOIIIEHHE K HEIIPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCIECITHON
npoeCCHOHATLHON 1 00IIECTBEHHOH IEATEIIEHOCTH.

JIP 13. Oco3nanHbli BEIOOp OyayIiel npodeccuu 1 BO3MOKHOCTEH
peanu3aiyy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB; OTHOLICHHE K
npoecCHOHATILHOM 1eATEIbHOCTH KaK BO3MOKHOCTH y4acTus B
peIIeHIH JTHYHBIX, OOMIECTBEHHBIX, TOCY1apCTBEHHBIX,
O0IIeHAIIMOHAJIBHBIX TPOOJIEM.

MP 01. YMeHne caMOCTOSITENIHO ONPEAETATh LN AeITeIbHOCTU U
COCTABJISATH IJIAHBI I€ATEIbHOCTH; CAMOCTOSITEIILHO OCYILLECTBIIATH,
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 MPEICTABICHHUM O
MECTE XMMHUHU 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
HAy4YHOT0 MO3HAHUS, UCTIOJIb3YEMbIMU B XUMUHU:
HaOJr0/IeHue, OMMCaHue, U3MEPEHHE,
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 coJep;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
71a00paTOpPHBIC 3aHITHUS 12
CamocrosiTeibHas padora

Urorosas arrecranus B popme mudGepeHnpoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4eckuii IJIaH U coJep:KaHue Y4eOHOM TUCIUNJINHBI XUMUS

HanmenoBanue Copep:xanue yuye0OHOro marepuasa (0OCHOBHOE U IPO(eCCHOHATbHO-OPUEHTUPOBAHHOE), O6bem | @opmupyeMble
pa3aesioB U TeEM JJA00PATOPHBIC M IPAKTHYECCKHUE paﬁoTLI, CAMOCTOATC/IbHAaA paﬁoTa oﬁyqammnxcﬂ, 4yacoB KOMIIETCHIIMHU
HHAUBHAYAJLHBIN 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 1 d-anemenThl). BasieHTHbIE 3JI€KTPOHBL. BaleHTHOCTE. DIEKTPOHHAS IPUPO/Ia XUMHUUECKO# CBA3U. DINEKTPOOTPHIIATEIBHOCTb.
npupoja KoBaneHTHas CBs3b, €€ Pa3HOBUIHOCTH M MEXaHU3MBI 00pa3oBaHus (OOMEHHBIA M TOHOPHO-aKIIENTOPHEIH). FIOHHAS CBSI3b.
XUMHUYECKON Mertanmuueckas cBsizb. BogopoaHas cBsi3b. MeXMOJICKYISIPHBIC B3aUMOICHCTBUSA. M130TOMBI, OCHOBHOE M BO30YKICHHOE
CBSI3U COCTOSTHUE aTOMa, THOPUAN3AIUs aTOMHBIX OpOUTAJICH.
Tema 1.2. OcHOBHOE coiep:KaHne 2 OK 01
Tepuoguueckuit TeopeTnueckoe 0GyueHne 2 OK 02
3aKOH U Tabnuia [Tepuoanueckas cucrema xumuueckux snemeHToB /.M. Menneneesa. ®usnueckuii cmbici [lepuoanueckoro 3akona /. H.
JA.HN. Menzneneesa MenneneeBa. 3akOHOMEPHOCTH U3MEHECHHUS CBOUCTB XUMHUYECKIX 3JIECMEHTOB, 00pa3yeMBbIX UMH IIPOCTHIX U CJIOKHBIX BEIISCTB 2
B COOTBETCTBHH C TOJIOKEHUEM XMMHUYECKOT0 3eMenTa B [lepuomuueckoii cucreme. MUPOBO33pEHUECKOE M HAYUYHOE 3HAUCHUEC
[Tepuoanueckoro 3akona J[.11. Menneneesa. [Ipornosst JI.1. MenneneeBa. OTKphITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUCCKIX 3a/IaHUI HA XapaKTEPHU3ALUI0 XUMHUIECKUX DIIEMCHTOB
«MeTamnyeckue / HeMETaIUTMYECKIE CBOWCTRA, AIEKTPOOTPHUIIATEIEHOCT M CPOJACTBO K IEKTPOHY XMMUYECCKHUX 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:KaHue 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/ISIM XUMHUYCCKUX peaKHI/Iﬁ. MO.HI) KaK €AuHHuIa
KOJINYECTBA BellecTBa. MoisipHas Macca. 3aKOHbBI COXPAaHEHHSI MAacChl M SHEPTUH. 3aKoH ABoraipo. MospHbIi 00beM I'a30B.
OTHOCHTENBbHAS TNIOTHOCTh TA30B. Peaknnu KOMIUIEKCOO0pa30BaHUs C YIaCTHEM HEOPTaHMYESCKUX BEIISCTB (Ha IpuMepe
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-BOCCTAHOBIICHHS. PacdeT KOIMYecTBEeHHBIX XapaKTEePUCTHK UCXOIHBIX BEIECTB U MPOIYKTOB PEAKIIHH.
PaC‘-IeT KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK nponyKTa peaK[H/II/I COCINHCHHA, €CJIN OJHO M3 BCUICCTB JaHO B I/I36BITKG I/I/I/IJ'II/I
COJIEPXKUT IpUMecH. PacueT MaccoBoii MM 00BEMHO JIOJTH BBIX0/1a IPOIYKTA PEaKIUU COCTUHCHUS OT TEOPETHUCCKU
BO3MOXHOTO. Pacyer 00beMHBIX OTHOILICHHI Ta30B. Pacuet Macchl (00beM, KOJIMYECTBO BEIIECTBA) IPOIYKTa PEaKIIUH, eCIIH
OJTHO U3 BEILECTB JAaHO B BHJIE PACTBOPA C ONPEACICHHOW MaCCOBOM J0JIeH paCTBOPEHHOTO BEIIIECTRA.
YpaBHEHHS OKUCIICHHUA-BOCCTaHOBJICHUS. CTerneHb OKUcIeHHsE. OKUCITUTENh K BOCCTAHOBUTENb. OKHUCIHTEIBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIMH B MIPUPOJIe, MPOU3BOACTBEHHBIX MPOLIECCaX U XKHM3HEAEITSIbHOCTH OPraHU3MOB.
Tema 2.2. OcHoOBHOe coJep:KaHue 6 OK 01
DNEKTPOTUTHYECKAS Teopernueckoe o0yueHue 2
JUCCOLHUALUS U Teopus IEKTPOIUTHYSCKON Aucconnanmy. Peakinu noaHoro ooMeHa. CocTaBiieHUE peakiiii MOHHOTO OOMEHa ITyTeM 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 TuapoJjmrs3a B IPOMBIINIJICHHOCTH.

JlaGopaTopHble 3aHATHS

JlabopatopHas paboTa «Peakunu runpomisay. MccineqoBanue cpensl pacTBOPOB COJIeH, 00pa30BaHHBIX CHIBHBIMH U CIIA0BIMH
NPOTOJIMTAMH, U MX PEaKLUi C pacTBOPaMH LIEJI0YU U KapOoHaTta Hatpus. CocTaBiieHHE peakuuii THAPOIIN3a COoeil.

SJE

JlabopaTopHas paboTa «Peakiuu HoHHOTO 0OMeHa». COCTaBICHHE PeaKIuil HOHHOTO 00MEHA IMyTEM COCTABJICHHUS UX TOHBIX U
COKpAIEHHBIX HOHHBIX YpaBHESHUH.

Kontponbsnas
padora 1

CTpOCHHe BeIIECTBA U XUMHYECKHE PECaKIIUN.

Paspgea 3.

CrpoeHue U CBOIiCTBA HEOPraHHYeCKHX BellleCTB

Tema 3.1.
Knaccudukarus,
HOMEHKJIATYpa U
CTpOeHHE
HEOPTraHMYECKUX
BEILECTB

OcHOBHOE co/iep;KaHue

TeopeaneCKoe oﬁyqune

[Ipenmet HeopraHmyeckor XUMUK. B3auMoCBs3b HeopraHuueckux BeriecTB. Kinaccupukaius HeOpraHu4ecKrux BEIIeCTB.
IIpocTsie u croxHbIe BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEUIECTB (OKCHIBI, THAPOKCHUIBI, KUCIIOTHI, conn). HomeHnkmaTypa
Y Ha3BaHWC HEOPTaHUYECKHX BEUICCTB UCXOJIS M3 UX XUMHYCCKON (POPMYIIBI MJIH COCTABIICHUE XUMUICCKOH (GOpMYITBI HCXOIS
Y3 Ha3BaHMS BEUIECTBA 10 MEXAYHAPOIHOW UJIM TPUBUAIBHON HOMEHKIAType. MeXMONeKyIsIpHbIE B3aUMOACIHCTBUA.
Kpucrammorunpatel. ArperaTHble COCTOSIHHS BemlecTBa. Kpucrammmaeckie u aMop(HbIe BemecTBa. THITBI KPUCTAIUTHIECKAX
peIIeToK (aTOMHas, MOJICKYJIIPHAsl, HOHHAS, METAJTHUECKas ). 3aBUCUMOCTh (DU3UUECKHUX CBOICTB BEIIECTBA OT TUIIA
KpUCTAITMUeCKO pemeTku. [Ipuurabl MHOT00Opasus BemecTB. COBpeMEHHbIE MIPEACTABICHUS O CTPOSHUH TBEPABIX, HKUIKUX
1 ra3000pa3HbIX BemecTB. JKuaKine KPUCTAILIBL

(NI INIEN

IIpakTHYecKHne 3aHATHS

Pemenue 3aa4y Ha pacueT MaccoBO# 01 (Macchl) XMMUYECKOTO dJIeMeHTa (COeIMHEeHHsI) B MoJieKyJie (cMecH). Perenne
MPaKTHYECKUX 3a/IaHUM 110 KIacCU(PUKAIMN, HOMEHKIIATYPE U XUMHIECKUM (DOPMyJiaM HEOPTraHUUECKHUX BEIIECTB PA3THIHBIX
KJIaCCOB (HA3bIBaTh M COCTABISITH POPMYJIIBI XUMHUUECKHUX BEUIECTB, ONPEICIAThH MPUHAICKHOCTD K Kinaccy). Mcrounuku
XuMH4ecKoi nHdopmanuu (Hay4qHas 1 ydaeOHO-Hay4YHas JIUTEpaTypa, CPEACTBA MaccoBoi nHdGopmanuu, cetb VIHTepHET 1
apyrue). [louck nHpopManuu mo Ha3BaHUsIM, HACHTH(OUKATOPAM, CTPYKTYPHBIM opMmyiam.

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHMYECKIX
BEIECTB

OcHOBHOE cOJIep;KaHHE

TeopeaneCKoe 06yllerme

Mertaibl. OOune huzuueckre 1 XMMHYECKHe CBOMCTBA MeTaisioB. CriocoObl Mojiy4eHust. 3HaueHne METalIoB M HEMETaJIOB B
MPUPOJIE U JKU3HEAEATEILHOCTH YeJIOBEKa M OpraHn3MoB. Kopposust MeTasioB: BB KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIIOB OT
KOpPPO3HH.

Hemerasmnbl. O0uie Gpusnyeckue n XMMUYECKHe cBoiicTBa HemeTayuioB. Tunuynele cBoiicTBa MeTamioB [Y— YII rpynm.
Knaccudukanus n HOMEHKIaTypa COeAMHEHNI HeMeTauioB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUYeCKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCH/IOB, THIPOKCHIOB, KUCIIOT, COJEH H Ap.).
3aKOHOMepHOCTI/I B U3BMEHEHHHU CBOMCTB IMPOCTHIX BEIICCTB, BOAOPOJHBIX COCI[PIHeHHﬁ, BBICIIMX OKCHUAO0B M THAPOKCHUIOB.

IIpakTHUyecKue 3aHATHUS

CocraBneHre ypaBHEHUI XMMHYECKUX PEAKIUNA C y9aCTHEM MPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEILECTB: OKCUIOB
METaJUIOB, HEMETAJIOB M aM()OTEPHBIX AIEMEHTOB; HEOPTAHUYECKHUX KHCIIOT, OCHOBAaHUH M aM()OTEPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH, XapaKTEepU3YIOIIMUX UX CBOMCTBA. PellleHne NpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a1aHUI HA
CBOWCTBA M NOTYYEHUE HEOPIrAHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHS

Jlaboparopras pabota «CBOHCTBa METAIJIOB K HEMETAIIIIOBY.

HccrnenoBanne GU3NIECKUX U XUMUYECKUX CBOMCTB METAJIOB U HEMETAIUIOB. PellleHne SKcrepuMeHTa bHBIX 33139 110
CBOWMCTBAM XHMHYECKHM CBOMCTBAM METAJUIOB U HEMETAJUIOB, [T0 PACIIO3HABAHHUIO U MMOJYUYCHHUIO COCTUHEHUI METAIUIOB U
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 MOJyYeHHsI XMMUYECKHUX BEIICCTB (Ha mpuUMepe IMPOU3BOACTBA aMMHUAKA,
CepHO KMCIOTHI). YepHas 1 [[BEeTHAS MeTaLTyprus. [IpakTHueckoe IpUMEHEHNE MIEKTPOIIN3a IS TIOTYYeHHS MIeTOYHBIX
HIETIOYHO3EMEITbHBIX METAIUIOB M amtoMUHUs. CTEKJIO ¥ CHIIMKATHAS IPOMBINUICHHOCTh. [IpobiemMa 0TX00B ¥ MOOOYHBIX

ObITY 1 Ha MPOJYKTOB.
MPOU3BOJICTBE Pemmenne npakTHKO-OPHEHTHPOBAHHBIX 3alaHUH O POJIM HEOPTAaHUIECKOW XUMHH B Pa3BUTHH MEIUINHBI, CO3JaHUN HOBBIX
MaTepuaoB (B CTPOUTENBCTBE U JIP. OTPACISX [TPOMBIIUICHHOCTH), HOBBIX HCTOYHHKOB 3HEPTHH (JIbTEPHATUBHBIE HICTOYHUKI
SHEPIHHU) B PEIICHUH POOJIEM YKOJOTHUYSCKON, SHEPIeTUICCKON M MHUIICBON 0€30IaCHOCTH.
KonTtpoabHas CBoiicTBa HEOPTAaHUYIECCKHIX BEIIECTB. 2
padora 2
Paznea 4 Kunnernueckne u TepMOANHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX peaKIuii 10 OK 01
Tema 4.1. OcHOBHOE cojiep:KaHue 6 OK 02
Kunernueckue TeopeTnueckoe o0yueHue 2
3aKOHOMEPHOCTU Xummnaeckue peakud. Kimaccuuranms XHMUIeCKAX peaknnii: 1o pa3oBOMY COCTaBY (TOMOTEHHEIC U T€TEPOTeHHEIE), TI0 2
NPOTEKaHUs UCIIOJIb30BAHMIO KaTalu3aTopa (KaTaJUTHUECKHe 1 HeKaTauTHnieckue). CKOpoCcTh peakliuy, €€ 3aBUCUMOCTh OT Pa3IMYHbIX
XUMHUYECKUX (haKTOpPOB: PUPO/BI PEArHPYIOIINX BEIECTB, KOHIECHTPAIIMH pearupyoInX BemecTB, TeMnepaTypsl (paswio Bant-I'odda),
peakuuii TUTOIIAM PEAKIIMOHHON IIOBEPXHOCTH, HAIMYNS KaTanu3aropa. Poib KaTaau3aTopoB B IPUPOJIE U IIPOMBIILICHHOM
MPOU3BOJICTBE. DHEPIrHs aKTHBAIMU. AKTUBUPOBAaHHBIN KoMILIekc. Karanuzaropsl u kaTanus. Posib kaTann3aTopoB B IpUpOJIE
Y IIPOMBIIUICHHOM IIPOU3BOJICTBE.
JlaGopaTopHble 3aHATHS 4
JlabopatopHast padoTa «OnpeeneHne 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHIEHTPALUH PEarnpyrOLIUX BEIIECTBY. 4
HccnenoBanue 3aBUCHMOCTH CKOPOCTH PEakIMU OT KOHIeHTparuu. OnpeeeHne KOHCTaHThl CKOPOCTH peakluy rpaguyeckum
MeToJIoM. PerreHne npakTHKO-OpUEHTHPOBAHHBIX 3alaHUH Ha aHAIN3 (paKTOPOB, BIMAIONIINX HA U3MEHEHHE CKOPOCTH
XUMUYECKOUN peakInu.
Tema 4.2. OcHOBHOE cojiep:KaHne 4 OK 01
Tepmonunamuyeckue | IIpaKTHYECKHe 3aHSTHS 2 OK 02
3aKOHOMEPHOCTHU Krnaccudukarms XuMIgecKuX peakiii: mo TermoBoMy 3G ety (9K30TepMUIECKUE, YHAOTCPMIUECKIE), II0 00PaTHMOCTH 2
NPOTEKAHUA (oOpatumble U HeoOpaTumble). TemoBble AGPEKTh XUMHYECKUX peakiui. TepMoxumudeckue ypaBHeHus. OOpaTuMoCTb
XUMHUYECKUX peakuii. XuMH4eckoe paBHOBECHE M €T0 CMEIIEHHE 110/ ASHCTBUEM Pa3IMYHBIX (PaKTOPOB (KOHIICHTPALUS PEareHTOB HIIN
peaKiui. MPOJIYKTOB PEaKly, JaBJIeHUE, TEMIIEPATypa) Ul CO3AaHMsI ONTHMAIBHBIX YCIIOBHI MPOTEKaHH XUMHUYECKHAX MPOLECCOB.
PaBHoBecue ITonsaTtue 06 3HTaNBNUM U YHTponUH. JHeprus [ m66ca. 3akon ['ecca u cnencTBus U3 Hero. Posib cmenienns paBHOBecHs B
XUMHUYECKUX TEXHOJIOTHYECKHX MPOIECCax.
peakuuii [puanun Jle Hlarense. BiusiHue pa3nnuHbx (akToOpoB HAa N3MEHEHHE PAaBHOBECHS XMMHUYECKHX PEAKIMi. Macc U KOHCTaHTa
XUMUYECKOI0 paBHOBECHA. PacyeTsl paBHOBECHBIX KOHLIEHTPALMH Pearupyomux BEIECTB U IPOAYKTOB peakluid. Pacuersl
TerioBoro 3 dexTa peakuuu. Pemenne npakTHKo-OpUEHTHPOBAHHBIX 33/1aHUH Ha IprMeHeHue npuHnuna Jle-1llatense s
HaxO0X/ICHNS HAIIPaBJICHNSI CMEILCHNS] pABHOBECHS] XMMUYECKOH PEaky 1 aHaIN3 (PAaKTOPOB, BIMSIIOMNX HA CMEIICHHE
XMMHYECKOI'O PABHOBECHSI.
JlaGopaTopHble 3aHATHS 2
JlabopaTopHast paboTa «V3yueHne BIMAHUS Pa3IMIHbIX (PaKTOPOB HA CMEIICHHE XUMUYECKOTO PaBHOBECHSY. 2
I/ICCHCI[OBaHI/Ie BJIMAHUA U3MCHCHUA KOHICHTPAIUX BEHICCTB, PECAKIUN CPCbI U TEMIIEPATYPhI HA CMEIICHUE XUMHUYECKOT'O
paBHoBecHsi. CpaBHEHHE OJTYUYEHHBIX PE3YJIHTATOB C TEOPETUIECKH IPOTHO3UPYEMBIMU Ha ocHOBe npuHImmna Jle [llarenne.
Konrtpoabnas CKOpOoCTh XMMHUYECKOI peakIy 1 XUMHYECKOE PABHOBECHE. 2
pa6ora 3
Pazpnea S. JucnepcHble cUCTEMbI 6
Tema 5.1. OcHOBHOE cojiep:KaHne 2 OK 01
HucnepcHsie Teopernueckoe o0yuyeHue 2 OK 02




CUCTEMBL U Jucnepcusie cucremsl. Koyutonaueie cucteMsl. MicTuHHBIE pacTBOpEL. PacTBopenue kak GpU3nKo-XMMHUYECKHH TpoLecc. 2 OK 07
(hakTopsI UX PactBopsl. CriocoOBI IPUTOTOBJICHHS PAacTBOPOB. PacTBoprMocTs. MaccoBast 10 pacTBOpeHHOTO BenecTsa. [IpenensHo
yCTOHUUBOCTH JIOIYCTHMbIE KOHIIEHTPALUK U UX UCIIOJIb30BaHHE B OLIEHKE IKOJI0rnueckoi OezonacHocty. Kitaccupukanus nucrepcHbIX
cucreM 1o coctaBy. CTpoeHue U GpakTOpbl YCTOWYMBOCTH AMCIEPCHBIX CUCTEM. Pacrio3HaBaHHe HCTUHHBIX PacTBOPOB,
KOJUIOMIHBIX PacTBOPOB M TpybomucnepcHbIx cucteM. CTpoeHne Muneibl. PaccenBanme cBeTa Mpy IPOXOKIECHUH CBETOBOTO
My4Ka 4epe3 ONTHYECKH HeoJHOpoaHyt0 cpeny (3ddekra Tunnans).
Pemenue 3aa4 Ha IPUTOTOBIIEHHE PACTBOPOB.
Permenne npakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 33aHUH HA AUCTIEPCHBIC CHCTEMBI, UCTIOIb3yEMbIE B OBITOBOH U
MPOU3BOJICTBEHHOH AEATEILHOCTH YeJIOBEKa, C MO3HUIIUH IKOJIOTUUECKOI 0€30MacCHOCTH MOCIEICTBUI U TPaMOTHBIX PELICHUH
npo0JieM, CBSI3aHHBIX C XMMHUEH.
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 IPAKTUKO-OPUEHTUPOBAHHBIMY BOIIPOCAMHU), OIIPEeNICHHUE
CHCTEM IS UX cpebl BOJHBIX PACTBOPOB.
MCHTHQUKALMH JlabopaTopHas pabota «lcciaenoBanne TUCTIEPCHBIX CHCTEMY. 2
IIpuroToBneHue 1 U3ydyeHNE CBOMCTB AUCIEPCHBIX CHCTEM Pa3HBIX BUIOB: CYCIIEH3UH, YMYJIbCUHU, KOJJIOUAHOTO pacTBOpa.
CpaBHEeHHE CBOWCTB NCTUHHBIX M KOJUIOWIHBIX PACTBOPOB, BBISIBIICHHE OCHOBHBIX PAa3JIMUUil MEXKTy HUMU.
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 oprannyeckoil Xxumuu. B3auMoCBsI3b HEOPraHUYECKUX U OPraHUUYECKUX BEUIECTB. XUMUYECKOE CTPOEHUE KaK 2
HOMEHKIATypa TMOPATOK COC/IMHCHHS ATOMOB B MOIICKYJIe COTMIACHO MX BAIlCHTHOCTH. OCHOBHBIevl'IOJ'IO)KeHI/ISI TEOPHUH XUMHYECKOTO CTPOCHHS
opranndeckux coequaeHnit A.M. ByTiepoBa. YriuepoaHslii CKelIeT OpraHHuecKoi MOJIEKyYIbl. MOJIEKyJIIpHbIE B CTPYKTYPHBIE
OpraHMecKiX (pa3BepHyThIE, COKpallleHHbIE) XUMUUECKHE POPMYJIbl. 3aBUCHMOCTH CBOMCTB BELIECTB OT XMMHUUYECKOTO CTPOSHHS MOJICKYJL.
BEIIECTB W3omepus i n3oMepsl (CTPYKTypHAs, TeoMeTpryeckas (Iuc-Tpanc-u3oMepusi). KpatHocTs xummdeckoit ces3u. [loastue o
¢yHkIoHaIpHON TpymIte. [IpuHIMIBI KIacCUPUKAIINE OPTaHUIECKUX COeTMHEHIH. MexxayHapoiHas HOMEHKIIATypa U
MPUHIUIE HOMEHKJIATYPbI OPTAHUYECKUX COCTUHEHUH.
IpakTHyecKkne 3aHATHSA 2
Homenknatypa opraHM4ecKHX CO€AMHEHUH OTAEIBHBIX KIaCCOB (HAChIICHHbIC, HEHACHIICHHBIC 1 apOMaTH4YeCKHe 2
YIJIEBOJIOPO/IBL, CITUPTHI, (DEHOJIBI, aIbETH IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI 1 Jip.) CocTaBlIeHHE MOJHBIX H COKPALIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPraHUYECKUX BEUIECTB OTAEJBbHBIX KJIACCOB, HCIIONB3YsI UX Ha3BaHHS M0 CUCTEMAaTH4YeCKON
HOMEeHKJarype. Pacuersl nmpocteiinei (popMyIibl OpraHuuecKOH MOJIEKYJIBI, HCXOJIsl M3 SIIEMEHTHOTO cocTaBa (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 KJIAcCca; TOMOJIOTHYECKUH P 1 obmias popmMyIa; n3oMepust; GU3NIecKre CBOMCTBA; XUMHUIECKHE
CBOWCTBA; CIIOCOOBI MOJYUCHHUS):
— IIpeebHbIE YTIeBOAOPOAbL. 'opeHre MeTaHa KaK OJH U3 OCHOBHBIX HCTOYHHKOB TeIlIa B TPOMBIIIICHHOCTH U OBITY. 2
CBo¥iCTBa IPUPOHBIX YIIIEBOIOPOIOB, HAXOXK/CHUE B IPUPOJIE U TPUMEHEHHE aJIKaHOB;
— HeTIpeIeJIbHBIC M apOMaTHIECKHE yTiIeBOAOpOo kL. IlomnMepr3anus 3THiIeHa Kak OCHOBHOE HAIIPaBJICHHUE €0 HCIIOJIb30BAHNS. 2
T'opeHue aneTriieHa Kak HCTOYHHUK BEICOKOTEMIIEPATYPHOTO INTAMEHH [T CBAPKH M PE3KU METAJJIOB;
— KHCJIOPOJICO/IEpIKAIINE COETUHEHHS (CITUPTHI U MPOCThIE 3Upbl, GEHOIIBI, AIBAETHIBI U KETOHBI, KApOOHOBBIE KUCIIOTHI M UX 4

npou3BoHbIe). [IpakTHUecKkoe MpUMEHEHNE STUIICHTIINKONS, TIUIepuHa, Gperona. [IpruMenenne popmaibaerna,
areTAIbJIETH/IA, YKCYCHOM KUCIOTHI. MbllIa KaK COJIHM BBICIIUX KapOOHOBBIX KHCIOT. MOIOIIE CBOMCTBA MBLIIA;




-a30TcoJiep Kallie COSANHEHNS (AaMUHBI M aMUHOKHUCIIOTBI, OCITKH). 2
Kinaccudukanus n 0cOOEHHOCTH OpraHUYecKuX peakiuii. Peaknuonnsie ieHTphl. Pannkansl. [leppoHadaibHbIE TOHATHS O
TUIAX ¥ MEXaHU3MaX OPraHNYECKUX pPeaKLui.
IIpakTHYecKue 3aHATHSA 2
Pemenne nenouyek npeBpaiieHuil Ha TEHETHYECKYIO CBSI3b MEXKAY KJIACCAMH OPTaHUYECKUX COCIUHEHUII C COCTaBICHUEM 2
Ha3BaHUN OPraHUYECKUX COCIUHEHUH N0 TPUBUAIBHOM WM MEXTYHAPOIHOM cUCTEMAaTHUECKONH HOMEHKIIAType. Pemenue
pacueTHBIX 33/1a4 110 YPAaBHEHUSIM pPeakLuil ¢ yuacTHeM OpraHM4eCKUX BEIECTB.
JlaGopaTopHbIe 3aHITHSA 2
JlabopatopHas pabota «Ilomydenue STHICHA U H3YICHUE €T0 CBOWCTBY. [lomydenne sTuiieHa U3 3TaHOJIa B 1a00paToOpuu U 2
n3y4eHue ero GU3NUECKUX U XMMHUYECKUX cBOMCTB. CocTaBlieHHE peaKluii IPUCOeIMHEHUs U OKUCIICHUS Ha TpUMepe dTUJICHA.
Pemenue pacueTHbIX 33734 C UCIOJIB30BaHUEM IUNIOTHOCTHU Ta30B 10 BOJOPOY M BO3AYXY.
Tema 6.3. OcHOBHOE cojiep:KaHne 2
Opraandeckue TeopeTnueckoe 00yUeHHe 2 OK 01
BCIIIECTBA B Buoopranmnueckue coequnenys. [Ipumenenne u 6uoaorndeckas posib yriaesonoB. OKHCIIEHHE YIIIEBOIOB — HCTOYHUK SHEPTUU OK 02
KUSHCICATCIIPHOCTH JKUBBIX OopraHu3moB. O01acTH NPUMEHEHUS] aMHHOKHCIIOT. [IpeBpanienus 6eskoB MUK B opranu3me. buonornyeckne 2
YeIIOBEKa. ¢ynkium 6enkoB. bruonorndeckue GpyHKIMN XUpoB. Posb oprannueckoil XMMUH B PEIICHUH NTPOOJIeM MUIIEBOH 0€30MaCHOCTH.
[Ipou3BoACTBO U HyxiienHoOBBIE KUCIIOTHI: cocTaB U cTpoeHue. CTpoeHue HykneotunoB. CoctaB HykienHoBbIx kucnoT (JJHK, PHK).
IIPUMCHCHHEC Pomb HYKJICHHOBBIX KMCJIOT B )KM3HEACITCIILHOCTU OPraHU3MOB.
OpPraHUYECKUX [Ipon3BOACTBO OPraHNYECKHUX BEIIECTB: IPONU3BOJICTBO METAHOIMA, NepepadoTka HeTH. [Tonm3THICH KaK KPyITHOTOHHAXHBINA
BEIIIECTB B MPOAYKT XUMHYECKOT0 IPoU3BoJCTBA. [Ipumenenue stuneHa. IIpon3BoaCTBO U MpUMEHEHNE KaydyKa U Pe3UHBI.
POMBIIIIIEHHOCTH CuHTeTHYeCKHEe U UCKYCCTBEHHBIC BOJIOKHA, UX CTPOEHHUE, cBoiicTBa. [IpakTHyueckoe Ucnoib30BaHue BOJIOKOH. CUHTETHYECKHE
TUICHKH: M30JIALHS IS TPOBOZIOB, MEMOPAHbI [JIsl ONIPECHEHMS BOIBL, 3aIIUTHBIC IUIEHKH IJIs1 aBTOMOOMIIEH, TUTACTHIPH,
XUpYprudeckye noBs3ku. HoBbIe TEXHOJIOTMH AaJbHEHNIIIET0 COBEPIIEHCTBOBAHMS TOJUMEPHBIX MaTepuanoB. Posb
OpPTraHUYeCcKOW XMMHH B PELICHHH IPOOJIeM DHEPreTUUECKOI 0€30I1aCHOCTH, B Pa3BUTHH MEULIUHBL, CO3AaHIH HOBBIX
MaTepuaaoB, HOBBIX HCTOYHHUKOB SHEPTHHU (JIbTEPHATHBHBIC HICTOYHUKHI SHEPTHH).
Perenue mpakTUKO-OpUEHTHUPOBAHHBIX 3aJaHUH IO COCTABJICHUIO XUMHUYECKUX PEaKIUi, OTpaKaroIuX XUMUYECKYIO
AKTHBHOCTh OPraHMYECKUX COSIMHEHHI B Pa3IMuHbIX cpeniax (MPUPOTHBIX, OMOJIOTHYECKUX, TEXHOTCHHBIX).
KourpoabHasn CTpyKTypa M CBOHCTBA OPraHN4YeCKHX BellecTB. 2
pa6oTa 5
Paspea 7. KayecTBeHHbIe peakllii 00HAPYKeHHsI HEOPraHNYeCKHUX M OPraHn4yecKUX BellecTB 12
Tema 7.1. OcHOBHOE cojiep:KaHune 6 OK 01
OG6HapyxeHHe TpaKTHYeCKHE 3aHSITHS 2 OK 02
HEOPTraHMYECKUX KadecTBeHHBIE XMMUUECKHE PEaKINK, XapaKTepHbIe ISl 00HAPYKEHHS HEOPTaHUUECKHUX BEIIECTB (KAaTHOHOB M AaHHOHOB). 2
KaTHOHOB U CocraBiieHre ypaBHEHHI peakinii 0OHapyXeHust KaTHOHOB [—VI rpyrnn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOI U MIOHHOHU (opmax.
AQHMOHOB Peakinn oOHapyXEeHHUs] HCOPraHUYECKHMX BEIIECTB B peasIbHBIX 00BEKTaX OKPYXKAIOIIEH Cpebl.
JlaGopaTopHbIie 3aHATHS 4
OO6HapyXeHHe HEOPTAaHUYECKUX BelleCTB (KaTHOHOB [-VI rpymnm nin aHMOHOB) C HCTIOJIb30BAHUEM KaueCTBEHHBIX 4
AHAIUTUYECKUX PEAKLUIL.
1. JTaboparopHast paboTa «AHATUTHYECKUE PeaKny KaTHOHOB [—VI rpymmy.
IIpoBeneHne KaueCTBEHHBIX PEAKIIHHA, HCIIONB3YEeMbIX JJIS OOHAPYKEHUS KaTHOHOB | rpymmel (Kanus, HaTpus,
Maruusi, ammoHnus), Il rpymms! Ha npumepe 6apus, 111 rpynms — cBunna, IV rpynms! — anmtoMuHMS,
V rpymms — xesne3a (11 u I1I), VI rpyrmsr — Hukens. Onucanue HaOII0AaeMbIX SBJICHUH U COCTaBICHUE XMMUUECKUX PEaKIIUH.
2. Jlabopartopnas paboTa « AHATUTHIECKUE PEAKIINNA aHUOHOBY.
IIpoBeneHne Ka4eCcTBEHHBIX PEAKIINi, UCIIOIb3yEeMbIX /ISl OOHApYKEHHUsI aHMOHOB: KapOoHara, dhocdara, cynbdara, cyasbpuaa,
HHUTpaTa, XJIopuaa u ap. Onucanue HaOIMIOAAEMBIX SIBJICHUH M COCTABJICHHE XUMUYECKUX PEaKkuii.
Tema 7.2. OcHOBHOE coiepKaHue 6
O6HapyxeHne IIpakTHyecKue 3aHATHUS 2 OK 01
OpraHu4eCcKux KauecTBeHHBIE XUMIUECKHE PEAKIINH, XapaKTepHBIE I 0OHAPYKEHHUS OTAEIBHBIX KIACCOB OPTaHUYECKHX COSINHEHHH: 2 OK 02
BEIIECTB (heHOJIOB, aJIBJICTH/IOB, KpaxMalla, YKCYCHOW KHCIIOTHI, aMUHOKHUCIIOT M aAp. JleHarypanus OeJIKOB IIPU HarpeBaHHUH, IBETHbIE




OTACJIBHBIX KJIaCCOB

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

C HCITOJI30BAHNEM JlaGopaTopHble 3aHATHSA 4
Ka4eCTBEHHBIX OO6HapyXeHHE OPTaHUIECKUX COSTNHEHUN OTACTHHBIX KIaCCOB. 4
peaxuuii 1.JIabopatopHas paboTa «KauecTBeHHbIE peaKIMU Ha OT/IENIbHBIC KJIACChl OPIraHUYECKHUX BEIIECTBY.
[IpoBeneHne KaueCTBEHHBIX PEAKIIHA, UCIIONB3YEMBIX IS OOHAPY)KEHUS OPTaHHYESCKIX BEIIECTB PA3IMIHBIX KIIACCOB:
(heHOJIOB, aNBACTHIOB, KpaxMalla, YKCYCHOW KUCIIOTHI, aMHHOKHUCIIOT, OETKOB U p. Onrcanue HaOIOqaeMbIX SIBICHIH U
COCTaBJIEHUE XUMHYECKHUX PEAKIMIA 1/ CXEM.
2. JTaboparopHas pabota «KadecTBeHHBII aHAIN3 OPraHUIECKUX COCAMHCHUH M0 (D YHKIIMOHATBHBIM TPYIIIaAM.
[IpoBeneHne KaueCTBEHHBIX PEaKIIHiA, MCIIOIB3YEMBIX JJISl pACIIO3HABAaHHU OPTaHUIECKUX BEIIECTB OTACIHHBIX
KJIacCOB 10 (PyHKUIMOHAIBHBIM TPYIIaM: Ha IPUMEpPe aMHUHOKHCIIOT ¥ KapOOHOBBIX KUCIIOT, CHHUPTOB U ()EHOJIOB,
ANBJETHIOB M KeTOHOB. OmHcaHne HaOII0JaeMbIX SIBICHUH U COCTABICHHE XUMUYECKUX PEAKIIUN W/IITH CXEM.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COep KaHue (coaepKaHue MPUKJIATHOT0 MOTYJIs) 22
Paznea 8. Xumus B ObITY M IPOU3BOJACTBEHHOI JeATEJIbHOCTH YeJIOBeKa 2 OK 01
Tema 8.1. OcHOBHOE cojiep:KaHNe 2 OK 02
Xumust B OBITY 1 IIpakTuyeckue 3aHATHS 2 OK 04
IPOM3BOACTBEHHOM Okonorndeckas 6e30MacHOCTb MOCIEACTBHIA OBITOBOM U MPONU3BOACTBEHHOH NIEATEFHOCTH YeTIOBEKA, CBSI3aHHAS C 2 OK 07
ACATCJIBHOCTH nepepabOTKOW BELIECTB; MOUCK M aHAIN3 XUMHYECKOH MH()OPMALIMK U3 Pa3INUHbIX HCTOYHUKOB (Hay4YHasi U y4eOHO-HayYHas 1K' 1.2
4EI0BCKA JUTEeparypa, CpeaCcTBa MaccoBoi uudopmaium, ceth MutepHer u apyrue). Keficsl (¢ yueTom Oymymiei mpodeccruoHanbHOM
NIESATEHPHOCTH) Ha aHAJN3 HH()OPMAIIH O TTPOU3BOICTBCHHON JICATEIFHOCTH YEIOBEKa, CBI3aHHON C IepepaboTKoi u
MOJy4EeHHEM BEIECTB, a TAKXKe C IKOJIOTMYecKoil 0€30IacHOCTHIO.
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 u XUMHUYecKue peakTuBbl. OCHOBHBIC TabOpaTopHBIe oneparwu. JlabopaTtopHOe
pOQEeCcCHOHANBHBIX obopynoBanue. TexHrKa 0€30IIaCHOCTH U TpaBuiIa paOoThI (TIOBEJICHNUS) B JJADOPATOPHH.
n1abopaTopHsX BrInoiHeHHe THIOBBIX PAacUyeTOB MO0 TEMATHKE SKCIIEPUMEHTa (BBIXO MPOAYKTa PEaKIIMU, Macca HaBECKH, 00beM
pacTBOPUTES).
O06paboTKa JaHHBIX, AaHAJIN3 U OI[EHKA UX JJOCTOBEPHOCTH (BBIYHCIICHHE CPETHETO 3HAUCHNUS 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 BOABI 10 BUIY U HA3HAYCHHUIO, HCXOI U3 €€ XUMHUYECKOTO cocTaBa. OpraHOIeNTHIECKIE CBOWCTBA 2 OK 02
(3amax, Mpo3pavyHOCTh, [BETHOCTH, MYTHOCTBH) BOJIBI. KHCITOTHOCTE M MIETIOYHOCTH BOABL. pPH cpesl 1 METOIBI €€ OTpeIeIICHUS. OK 07
JKectkocTh Boabl M MeTOABI ee onpeaeneHus. CylnHOCTh MeTo1a TUTPOBAHHA. BUABI )KeCTKOCTH BOJIBI (BpeMEHHAs U MK 2.1
noctosiHHas ). JKeCTKOCTh BOJIBI KaK MPHYMHA BBIMAJACHUS OCAIKOB MM 00pa30BaHUS CONCOTIOKCHHN, IMEIOIINX MECTO B OBITY
1 Ha ipon3BocTBe. CocTaB coJel, BRI3BIBAFOIIUX )KECTKOCTh BOJIBI. XUMUYECKHE TPOLIECCH, YCTPAHSOIINE KECTKOCTh BOJIBL.
YpaBHEHUS XUMUYECKUX PEAKLUI, HIUTIOCTPUPYIOLIUX IIPOLECCHI, IPOUCXOASIINE IIPU YCTPAHEHUU KECTKOCTH.
YcrpaHeHue BpeMeHHO! JKECTKOCTH OBITOBBIMH M XMMHUUECKHMH crioco0aMu. CriocoObl yeTpaHEeHHUs! TOCTOSTHHOM KECTKOCTH.
Crnoco0bl BEIpayKeHHs! KOHIIEHTPAIMU PacTBOPOB: MaccoBast J0JIsi pACTBOPEHHOT'O BEIIECTBA, MOJISIpHAst U MOJISUTbHAS
KOHLEHTpauuu. TUTp pacTBopa. Pelienne npakTuKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacyeT KOHLEHTpauui
3arpsI3HAIONIMX BEIIECTB M X CpPaBHEHHE C MPEIEIBHO I0MycTUMBIMU KoHueHTpanusimMu (ITK).
JlaGopaTopHble 3aHATHUS 2
HccnenoBanne XMMUYECKOTO COCTaBa P00 BOJBI. 2

Jlaboparopras padota «Onpenenenne KeCcTKOCTH BOJIBI B CITIOCOOBI €€ YCTPAHESHUS.
Crioco0bI yCTpaHEHHUs BCEX BHJIOB XKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH. PeleHne 3KcIiepruMeHTalTbHON
3a1a4U Ha BBISIBJICHUC BpeMeHHOﬁ M TTIOCTOSTHHOM JKE€CTKOCTHU BOJBbI. OHeHKa BEPOATHOCTHU YCTPAHCHMA BCEX BUJIOB ) KCCTKOCTHU B




JAOMAIIHUX YCJIOBHUAX.

Tema 9.3.
XuMudeckui
KOHTPOJIb KauecTBa
MPOAYKTOB MUTAHUSA

OcHOBHOe cojaepKaHue

Teopernueckoe o0yueHHne

KavecTBeHHBII XMMIUECKHH COCTaB ITPOAYKTOB ITUTaHKA. BemecTsa, Gaabcupuuupyonye npoayKThl TUTaHKs, U BEIECTBa,
3arps3HAOLINE IPOAYKTH! NUTaHus. OnpeaeneHne 3arps3HAIOINX XUMUYECKHUX BEIIECTB B IPOAYKTaX MUTaHUS, ONIpeelIeHHe
BEILIECTB, HE 3aBICHHBIX B COCTaBE MPOIYKTOB ITUTaHMU.

Oprannyeckre 1 HeOpraHMYECKUE BEIIECTBA, BXOSIINE B COCTaB MPOIYKTOB nuTanus. OnpeesneHne cocrana 0o/ Ha
CoJIep’KaHue MaKpO U MUKPOBJIEMEHTOB. V3ydeHne peiosKeHHBIX MIperoAaBaTeseM 0o/ Ha MpeMeT XMMHUUECKOTO COCTaBa,
OTIpeZIeTICHUE AOJIEH OT CyTOYHONH HOPMBI MaKpO ¥ MUKPORJIEMEHTOB B yKa3aHHOM OJTtojie.

Pemenne npakTHUKO-OPHEHTUPOBAHHBIX 3a/1a4 [0 KYJIMHAPHOW TEMAaTHKE pa3IMYHbIX TUIIOB.

NN~

JlaGopaTopHble 3aHATHS

HcenenoBanne XUMHYECKOTO COCTABA IIPOAYKTOB IIUTAHHMS.

JlabopatopHas paboTa Ha BEIOOD:

1. JJaboparopnas padora «OOHapyXeHHE HUTPATOB B NPOJYKTaX IMUTAHUSI.

HccnenoBanne MaTepranoB HOMYyKOJHMYCCTBEHHBIM METOAOM ONPEETICHHSI HATPATOB C HCIIOJIb30BaHUEM

I eHnIaMiuHa (KOPHEIUTOAbI OBOILEH, JTUCThS M KOUepbDKKa KAITyCThl, INOABI PPYKTOB). AHAIU3 YPOBHS
3arpA3HCHU HUTpATaMU 10 UHTCHCUBHOCTU OKpalllMBaHUA IMPOAYKTOB pECaKIUU.

2. JlaboparopHast padota «VccinemnoBaHue MPOAYKTOB NUTAHUS Ha HAIMYKE YTICBOLOBY.

HcenenoBanne MOJOYHBIX IPOAYKTOB Ha HAIMYKE Kpaxmana. MccienoBaHue MPOAyKTOB Ha HAIMYHE TIIFOKO3BI

OK 01
OK 02
OK 07
K 1.2

Tema 9.4.
XuMudeckui
aHanu3 mpood
ITOYBBI

OcHOBHOE cojiep:KaHue

Teopernueckoe o0yueHHe

Knaccudukariyst mous 1o BUAY U HA3HAYCHHIO, UCXO/S M3 XUMHUYCCKOTO COCTaBa. MneHTrdukanus mpoosl MOYBHI 110 €€
XUMHYECKOMY COCTaBY, OMUCAHUE BO3MOXKHOCTEH ee mpuMeHeHus1. TpeOOBaHUs K KAUueCTBY TOYBBI PA3TMYHOIO HA3HAYCHUS.
Omnmcanne 0COOCHHOCTEH NCTIOIB30BAHUS IT0YB B 3aBUCUMOCTH OT THITOB, CITOCOOBI YITyUIICHIS Ka4eCTBa TIOYB B 3aBHCUMOCTH
ot Ha3zHaueHus. O0JaCTH HCIOIB30BAHUS OPTAaHHUYECKUX YI0OPEHU B 3aBUCUMOCTH OT Ka4eCTBEHHOI0 coctaBa. OmucaHue
OpPraHUYECKUX yIOOPEHUH U UX MPUMCHECHUE B 3aBHCUMOCTH OT COCTaBa MOYBHI M €¢ PA3HOBUIHOCTH.

Ob6nacty Ha3HaYCHHS (TIPUMEHEHUS) IOYBBI, HCXOMSI U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa. AHAIN3

HOPMAaTUBHOW TOKyMEHTaIluu. Polb HEOpraHN4IeCKUX BEIIECTB B KAYECTBE MUHEPAIBHBIX yIOOpEHUH, YIyqIIuTeIel TOYBHI.
CocTaB MUHepaIbHBIX YIOOPEHUN U UX IPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.

B3anMoCBs3b cOCTaBa yI00pEeHUH M MX BIMSHHS HA BET€TATUBHBIC CBOWCTBA M IIOIOHOMICHHE PACTCHHIMA.

NN~

JlaGopaTopHble 3aHATHS

HccnenoBanre XUMUYECKOTO COCTaBa MPOO MOYBHI.

JlabopatopHnas pabota «Omnpenenenue pH BOIHOM BEITSXKKU TIOYBBI, €€ KUCIIOTHOCTH U MICJTOYHOCTH.
HccrenoBanre BOAHBIX BBITSDKEK 00pa3IloB TOTOBBIX MMOYBSHHBIX CMECEH (IS pa3HBIX THUIIOB PACTCHIIA).
Onpe):[eneHMe pH IIOYBBI C UCIIOJIb30BAHUCM I/IHI[I/IKaTOpOB. OHeHKa THIIOB I1I0YB B Hpe}ICTaBHeHHLIX o6pa3uax
(CHITbHOKHCIasl, KMCTIas, clIa0OKKCIIas, HeMTpaJlbHas, IIeJI0YHast).

OK 01
OK 02
OK 07
K 1.2

Tema 9.5.
Wccnenosanue
00BEKTOB
6rocheps

OcHOBHOE cojiep:KaHue

TeopeaneCKoe oﬁyqe}me

Y4eOHo-Hccae10BaTeNbCKUN TPOSKT B 00JIaCTH HCCiIeHoBaHUs 00bekToB Onochepsl. O630p TeM ydeOHO-UCCIIeI0BATEIbCKIX
MPOEKTOB. AJNTOPUTM BBHIIIOJIHEHUS NIpoekTa. Ornpezaenenue npodiaeMbl HccliefoBanus. MeTo bl ToncKa, aHam3a 1 00paboTku
nH(OpMAaLMK O IPOEKTE B PA3IMYHBIX HCTOUHHKAX

O6ocHOBaHME aKTyaJIbHOCTH BRIOpAHHOH TeMBI. BrrgBnerne nmpo0iaeMsl nccieaoBanms. Bei0op 00beKTOB U METOIOB
uccienoBanus. [loctanoBka 1eneit u 3aa4 uccienoBanus. OnpeneseHne NpoayKTa ruccienoBanus. OnpeneneHue 3TarnoB 1
COCTaBJICHHE TUIaHA UCCIIEAOBaHNUS

NN O

JlaGopaTopHble 3aHATHS

HccnenoBanue npeuIosKeHHOT0 00BEKTa Ha KUCIOTHOCTD, IEII0YHOCTh, XUMUYECKUH COCTaB (3arpsi3HUTEIN, Makpo- U
MHKpO3JIeMeHTHI). O0paboTKa pe3ynpTaToB HecieaoBanus. ONeHKa KauecTBa UCCIeyeMOro 00beKTa, HCXO0 IS U3 Pe3yIhTaTOB

OK 01
OK 02
OK 04
OK 07
K 2.1
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3. YCJIOBUSA PEAJIN3ALIUU ITIPOTPAMMBI YUEBHOM
JANCHUITIJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jns  peanuzanuu  OpOrpaMMbl  JUCHUIUIMHBI  JIOJDKHBI  OBITh
MPEAyCMOTPEHBl CIEAYIOIINE CIEIUalbHbIe TOMEIICHUs: Y4eOHBbIM KaOuWHEeT
XUMHH W/UIU y4eOHOM XuMu4ecKon 1abopaTopuun

OO6opynoBaHue y4eOHOro kad0uHeTa (HAIJISIAHBIE MOCOOMsI): HAOOPHI
HIAPOCTEPKHEBBIX MOJENIE MOJEKYJI, MOJEIH KPUCTALIMYECKUX PELIETOK,
KOJUICKIIUM TPOCTBIX UM CIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIUMEPOB;
KOJUIEKIIMA TOPHBIX TMOPOJ M MHHEpaloB, Tabnuima MeHaeneeBa, ydeOHbIE
¢bunbMbl, IHPPOBEIE 00pa30BATENbHBIE PECYPCHI.

Texnnueckue cpeacrsa oOOy4YeHHsi: KOMIIBIOTEp C  YCTPOWCTBaMH
BOCIIDOM3BEIACHUS 3BYyKa, NPUHTEP, MYJbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPEe3EHTEP sl IPE3CHTALIHIA.

O6opynoBanue jadopaTopun U pado4nx MecT JIa0OPATOPUM: MEH3YPKH,
MUNETKU-KANEIbHULIBI, TEPMOMETPBI, MHUKDPOCKOM, JIyIbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJA, IUIAHIIETHl JUIsl KaleJbHbIX peakiuil, QuibTpoBalbHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIC MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHbIE NaJIOYKW, IITAaTHBBI [JIs1 NPOOMPOK; MEpPHBIE
LUMJIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JENHUTENbHbIE HUIuHapudeckue (50-
100 ™), cTymku C TeCTUKOM, (appopoBble YalllK¥, HTUHUETHI, (QUIBTPHI
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, pa3fAaTOUYHBIC JIOTKW; Xxumudeckue crakansl (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), CTEKJISTHHBIEC MaIOUKH; KOHUYECKHE KOJObI /yis TuTpoBaHus (50
u 100 wmu); WMHAMKATOpHBIE TOJOCKU it ompeaeneHus pH u cranmapTHas
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, nabopaTtopHble W/HUIN aHATUTHYECKHUE BeChl, pH-MeTphI, 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. Cnankos. — 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 I'AY
http://znanium.com — BC «3HaHmyM»
http://e.lanbook.com — 9BC «JIaub»
http://ebs.rgazu.ru — IBC «AgriLib»



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

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTposib u olieHKa pe3ynbTaToB 00yueHus ocyulecTBisieTcss KoHTpois u
OLICHKa pe3yJbTaTOB OOY4YEHHs OCYUIECTBISETCS MpernojaBaTeieM B Ipoliecce
MPOBEICHUS MPAKTUUYECKUX 3aHATUN W J1a0OpaTOpHBIX PabOT, TECTHUPOBAHHUSA, a
TAK)K€ BBIMOJHEHUS OOY4YalOIMMUCS WHIUBUIYAIbHBIX 3a/laHUid, MPOEKTOB,
uccienoBanuii. Pe3ynbraTel 00yueHus: OMpenessioT, YTO 00yJarouuecs: JOMKHbBI
3HATh, IOHUMATh U JAEMOHCTPUPOBATH M0 3aBEPIICHUN U3YUYEHUS JUCLUILINHBIL.

s popMupoBaHus, KOHTPOJS U OLEHKU PE3yJlbTaTOB OCBOCHUS y4eOHOM
JUCUUIUIMHBI UCIIOIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPHUSITHIA, PEACTABISIOIIAS
co00i KOMIUJIEKC Y4YEOHBIX MEPOINPUSATHI, COTJACOBAHHBIX C pe3yJbTaTaMH

oOyueHuss U C(HOPMYIHUPOBAHHBIX C YYETOM

pe3ynbTathl o auctuumivae) 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 (dopMyJibl COEIMHEHUH B XUMHUYECKUX DJIEMEHTOB U
XUMUYECKHX COOTBETCTBUU CO CTEIIEHbIO | IPUPOJA XUMUUECKOU CBI3UY.

AJIEMEHTOB U OKHCIICHUSI XUMHYECKUX 2. 3agauyn Ha COCTaBIICHUE
npupoaa 3JIEMEHTOB, UCXOMS U3 XUMHYECKHUX hopMyIT
XUMUYECKON BaJICHTHOCTH U JIBYXaTOMHBIX COEUHEHUN
CBS3U ANEKTPOOTPULIATEIBHOCTH (okcum0B, cynb(pHIOB,
TUAPUJIOB U T.I1.).

1.2 | Ilepnoauueckuii | XapakTepu3oBaThb IIpakTHKO-OpUEHTUPOBAHHBIE 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 IOJIO)KEHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKHX dyiemeHToB 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 -COEJIMHEHHUS], 3aMELICHUS,

paziioxeHusi, oOMeHa

2.3ajgauu Ha pacyer

KOJIMYECTBEHHBIX XapaKTEPUCTUK
CocTraBiATh peakiuuu IPOJIYKTa PEaKUU COCANHEHUS;
COEMHEHMUS, PA3JI0KEHUS, 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 IPOAYKTOB
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 | Dnexrponutnye | COCTaBIATh ypaBHEHHS 1. 3ajaHus Ha cOocTaBJIEHUE OK 01
CK as XUMHUYECKUX PEaKLUU MOJIEKYJIIPHBIX U HOHHBIX
JVICCOIIMALIMS M | MOHHOTO OOMEHA C y9acTHEM | PEaKIHii ¢ y4acTHEM OKCHJIOB,
MOHHBIN OOMEH | HEOpPraHMYECKHX BEUIECTB KHCJIOT, OCHOBAaHHUI U COJIEH,

VMOHHBIX PEAKLUN TMAPOIIA3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHHUS KUCIOTHOCTH CPEJIbI.
2. JIaboparopHas paboTa
«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 MEXAYHAPOTHOU
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 «OcobennocTn 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 y9acTHEeM | CBOMCTBA W MMOJIYYCHUE
HEOPraHUYECKUX BEIIECTB HEOPraHUYECKUX BEILIECTB.
3.Jlaboparopnas paboTa
«CBoiicTBa METAIIIOB 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 JIeATETbHOCTH YeJI0OBEKa UX uacHTU(DUKAIIH 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
TePpMOIUMHAMUY paBHOBecHEe»
ecKue
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 BeecTB U
MPOTEKaHUsA 2. IIpakTUKO-OpUEHTUPOBAHHBIE
XUMHUYECKHUX TEMIICDATYPRI Ha CKOPOCTH TEOPETUUECKHE 3aJaHusI 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 M3MEHEHUSI KOHLIEHTPauu 3¢ (HEeKTOB XMMHUYECKHUX PeaKIIHii 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 Hccnenoats nucnepcHbie | 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 JMCTIEPCHBIX CHCTEM - HccnenoBanue
JIUCIIEPCHBIX CHCTEM.
6 Pa3znea 6. HccaenoBars cTpoeHue u KourtpoJsbHas padora
CtpoeHue u CBOIiCTBA OPraHN4YeCKUX «CTpoeHue U CBOMCTBA
CBOIICTBA BelIeCTB OPraHM4ecKHX BelecTB)
OpPraHu4ecKux
BELIECTB
6.1 Knaccudumnuposats 1. 3anaHus Ha cOocTaBJIEHHE OK 01
OpraHMYECKHE BEIECTBA B Ha3BaHUM OpraHNYeCcKUX
COOTBETCTBUU C UX COEMHEHUI IO TPUBUAIILHOU
CTPOEHUEM WIM MEXAYHapOAHON
CUCTEMAaTUYECKON
Kacenrxanms gOMeHKHaType.
cTpoeHse i . 3a/1aHus HA COCTaBIICHUE
IIOJIHBIX ¥ COKPAIEHHBIX
HOMEHKJIaTypa CTPYKTYPHBIX (OpMYIT
OpraHUYECKUX
BEILIECTB OpPraHUYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.
3. 3aauM Ha onpeaeneHue
npocreien GopMyIibl
OpPraHMYECKON MOJIEKYJIBI,
HCXOJS U3 JIEMEHTHOT'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

OpraHWYECKHX 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. PacyeTtHble 3a1a4u 11O
YPaBHEHUSIM PEAKLMM C
Y4acTHEM OPTaHMYECKUX
BEILIECTB.

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

6.3 | Oprannyeckne | OOOCHOBBIBATH 3HAUCHHUE U [IpakTHKO-OpUEHTUPOBAHHBIE 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(QUKALIMY 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 | KaYeCTBEHHBIX 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 KauectBennsie peakunu 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 Pa3nean 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
MPOU3BOJICTBE | MPOU3BOJACTBEHHOMN nesitenbHOCTH) Bosmoxkubie Tembr | OK 04
HHOU JeSITeILHOCTH YETIOBEKA C KEWCOB: OK 07
NESITEIbHOCTU | MMO3UIINH DKOJIOTHYECKON 1. IloTemienue kinMmara u [IK 3.2
YyeJioBeKa 0€30MacHOCTH BBICBOOOK/ICHHE Ta30BBIX
THIPATOB CO JIHA OKEaHa.
2. Xumus B Moeit Oyayiein
npodeccumu.
3. XuMHS B CEITBCKOM
XO3SIICTBE.
4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB.
5. XUMUS U DKOJIOTHUS.
9. HurepnperuposBars 3ammTa Kelica (¢ 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. IIK 3.1
MPAKTUKHU B WCCIIETOBAHUS C 2.3a/1a4¥ Ha BBIYKCIICHHE
npodeCCHOHANT | COOTIOICHUEM TTPABHUIT CPEIHETro 3HAYCHUS
bHBIX 0€30MacHOr0 O0paIeHus C IKCIIEPUMEHTAIBHBIX JaHHBIX,
nabopaTopusix | BEMIECTBAMH U JJAOOPATOPHBIM | TIOTPEITHOCTH.
o0opynoBaHueM 3.IlpencraBnenue pe3ynbpTaToB
JKCIEPUMEHTA B Pa3JIMYHON
¢dopme (Tabnuua, rpadux,)
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 CIIOCOOBI BBIPAKEHUS
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
IIK 3.1

9.3

XUMHUYeCKUi
KOHTPOJIb
KadecTBa
MIPOJIYKTOB
MMATaHUS

Hccnenosats XuMHUUEeCKUN
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
POIYKTAX TTUTAHHUS,

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

OK 01
OK 02
OK 07
IIK 3.1

9.4

XUMHUYECKUN
aHaiu3 npood
IIOYBEI

HccnenoBaTh XUMHUYECCKUM
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 3.1

9.5

Hccnenosanme
00BEKTOB
6uochepsl

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

3ammuTa Keiica

Bo3moxHBIE TEMBI TPOEKTOB:

1. Hccnenosanme cocraBa
MUHEPATHLHOU BOJIBI U
PEKOMEH/IaIlNH TI0 ee
HCIIOIb30BaHUIO.

2. Hccnenosanue cocraBa 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
I1K 2.2




YCTPaHEHHS )KECTKOCTH.

o. VYcerpaHneHue KecTKOCTH
BOJBI B CEIbCKOXO03SIMCTBEHHOM
JIeSITEILHOCTH.

6. Omnpenenenue coaepKaHus
BHUTaMHMHOB B
CENIbCKOX 031 CTBEHHOM
MPOTYKILIUH.




