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PabGouass mporpamma y4eOHOM IUCHUIUIMHBI «XHUMHs» pa3paboTaHa B
coOoTBETCTBUM ¢ DeiepaabHbIM rOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
cpeaHero mpodeccuoHaabHOro 00pa3oBaHus 1o cnenuainbHocTh  36.02.03
3ootexHus, yrBepxkaeHHoro [Ipukazom MunucrepctBa npocsemenus Poccuu ot
ot 19.07.2023 r. Ne 546, denepanbHbiM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM CpeaHero oOmero oOpa3oBaHus, yTBepXkiaeHHoOro Ilpukazom
MunucrepctBoM obOpaszoBanusi U Hayku Poccum ot 17.05.2012 r. Ne 413 (pen.
[Ipukazom MunucrepcTBa oOpazoBanus u Hayku Poccun ot 12.08.2022 1. Ne 732),
IpUMEpPHON MporpaMMoil 061eo0pa3oBaTebHON y4eOHON MUCIUIIMHB XUMUS,

JULst podecCHOHATEHBIX
00pa30BaTEeIbHBIX OpraHu3aluu, PEKOMEH0BAaHHON denepabHBIM
rOCyJ1apCTBEHHBIM OIOPKETHBIM o0pa3oBaTeNbHBIM YUPEKICHUEM

JOTIOTHUTENBHOTO TpodeccrnoHanbHOT0 00pazoBanmst «HCTUTYT pa3BUTHA
npodeccruonanbHoro odpaszoBanusi» oT «30» HosiOpst 2022 r. mpotokon Ne 14 u
PekoMmeHmanusiMu 1o OpraHu3aliiy MOJy4YeHUs: CpeaHero ooiiero oOpa3oBaHus B
npenesiax OCBOCHHUSI 00pa30BaTENIbHBIX MPOTpaMM CpPeIHEro MpodeccuoHaIbLHOTO
oOpazoBaHuss Ha ©0a3e  OCHOBHOro  oOmiero  ooOpazoBaHusi  (IIMCHMO
JlenapramenTa rocyapCTBEHHOU MOJIUTUKHU B chepe CPEIHETO
npodeccuoHanbHOTO  00pa3oBaHuss W Ipo(eccCHOHaTbHOTO  OOy4YeHUS
MunucreperBa npocBenieans Poccuu ot 01.03.2023 r. Ne 05-592).

CocraButenu: mnpenoaaBatenu Kadeapsl o0Imeo0pa3oBaTeNbHBIX JAUCIUTLIINH
[Namenko 2.0., Hepsibora T.B.
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1. MACHOPT MPOT'PAMMBI YUEBHOM JIJUCHOUTILIAHBI XUMU S

1.1. O6sa1acTh NPUMEHEHUSs] IPOTPaAMMbI

[IporpaMMa  yueOHOW  OUCIHUIUIMHBI ~ SIBISIETCSI  YacThIO  MPOTPAMMBI
MOJATOTOBKM CIIEHHUATUCTOB cpenHero 3BeHa B coorBercTBUM ¢ PI'OC CIIO mo
crneruanbHocTh. 36.02.03 300TexHu

1.2. MecTo AUCHUIIMHBI B CTPYKTYpPe NPOrPaMMbl MOJATOTOBKHU CIICIIHAIMCTOB
CpEeIIHEro 3BeHa!

O61eo0pazoBaTenbHas TUCHUILIMHA «XUMUS» U3ydaeTcs Ha YriIyOJIeHHOM
ypoBHE B  00II€00pa3oBaTeIbHOM  IMKJIE  Y4eOHOro IUjlaHa  OCHOBHOM
npodeccHOHaIbHOM  00pa3oBaTeIbHON MporpaMmel  crienuaibHocTH:  36.02.03
300TeXHUA

TpyqoeMKOCTh  JNUCHMIUIMHBI ~ «XHUMHsD» Ha  YIJIyOJIeHHOM  YpOBHE
coctaBiisieT 128 yacoB, U3 KOTOphIX 88 yacoB - 6a30BbIM MoayHb (7 pa3aenoB) u 40
4acoB - MpUKIAAHOW Moaynb (2  paszena), BKIOYAIOUUMHA — HPAKTUKO-
OpPUEHTHPOBAHHOE COJIEpKaHNe KOHKPETHON MPOGECCHH WU CIIEIIMATbHOCTH.

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

Hean: gopmupoBaHue y CTyJACHTOB XUMHYECKOW COCTABIISAIOIIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa KaK OCHOBBI MPHUHATHSA pPEHICHUW B KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBEJICHUS B IPUPOIHOM Cpejie.

3amauu: 1) cdopmupoBaTh MOHMMaHUWE 3aKOHOMEPHOCTEW MPOTEKaHUSs
XUMHYECKUX TPOLIECCOB U SIBJICHUN B OKPYXKAIOILIEH Cpeae, UEJTOCTHOW 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 DKCIIEPUMEHTOB,

3) chopmMupoBaTh HABBIKU MPOBECHUS XUMUYECKUX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM ¢ COOTIOICHUEM TTpaBUJ OE30MacHOT0 OOpalleHusl C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMCHHS aHAJIM3UPOBATh, OIICHUBATH, ITPOBEPSTH HA IOCTOBEPHOCTD U
0000111aTh HHPOPMALIMIO XUMUUYECKOTO XapaKTepa U3 Pa3INUHbIX HCTOYHUKOB;

5) chopMupoBaTh yMEHHS MPOTHO3UPOBATH TOCIIEACTBUS CBOCH IEATEIHLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M IPON3BOICTBEHHBIX MTPOIICCCOB;

6) chopMuUpOBATH MIOHUMAHNE 3HAYUMOCTH JOCTHKEHUH XMMUYECKON HAYKH H
TEXHOJIOTUM JIJIsl pa3BUTHUS COITMATBHON 1 TIPOU3BOJICTBEHHOM 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 TUCHMUILINHBI

OO0mue

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

OK 01.

Br16upath criocoOsr
pelIeHus 3a1a9
npoheCCUOHATBLHON
JeSTSIIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

JIP 05 B yactu TpyZ10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpYyAY, OCO3HaHHE IIEHHOCTH MAacCTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTHUBHOH [EATEIHLHOCTH TEXHOJOTHYECKOH M
COILTMAIIbHOM HAIPABJICHHOCTH, CIIOCOOHOCTD WHHIMUPOBATH,

IUTAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATH TaKyIO I€ATEIbHOCTB;
- HHTEPEC K Pa3InIHbIM chepaM mpodhecCHOHATLHOM I TEIIBHOCTH,
OsBnaneHue YHHUBEPCATbHBIMU YYEOHBIMU TMO3HABATEIHLHBIMU
JIEHCTBUSIMU .
MP 01 a) 6a30BbI€ JIOTHYECKUE ACHCTBUS:
- CaMOCTOATENHFHO (HOPMYIUPOBATh W aKTYyaJU3HPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBAaTh CYIIECTBEHHBIM TMPU3HAK WA OCHOBAaHUS IS
CpaBHEHUS, KIIACCU(PUKAIIUU 1 0000IICHNUS;
- ONpPEeNeNsATh LEeNU NeATeTLHOCTH, 3371aBaTh MapaMeTphbl U KPUTEPUU
HX JOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTU U MTPOTHUBOPEUHS B paCCMaTPUBAEMBIX
SIBJICHUSIX
- BHOCHUTh KOPPEKTHBBI B JCSITEIBHOCTb, OIEHWBATh COOTBETCTBUE
pe3yAbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;
- pa3BUBaTh KPEATUBHOE MBIINUICHHE TIPH PEIICHUH >KHU3HEHHBIX
npobiem
JIP 07 6) 6a30BBIC HCCIEAOBATEIIBCKUE ACHCTBUSA:
- BIAJeTh HAaBBIKAMHM Y4Y€OHO-HCCJIEIOBATENIbCKOW U TPOEKTHOM

I1P6 2 BiageTh CUCTEMOI XMMUYECKUX 3HAHUI,
KOTOpasi BKJIFOUAET: OCHOBOIIOJIATaFOIINE
MOHSTHS (XUMHUYECKUN DIIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aToMma, S-, p-, d-
ANIEKTPOHHBIC OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTCTICHh OKHCIICHHSI,
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,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KPUCTATUYECKAs PEIIeTKA, TUITBI XUMHIECKHUX
peakiuil (OKUCIUTENFHO-BOCCTAHOBUTENbHBIE,
9K30-U DHJIOTEPMUIECKHE, PEAKITUH HOHHOTO
o0OMeHa), pacTBOP, SJEKTPOIHTHI,
HEAJICKTPOJIATHI, AIEKTPOITUTHICCKAS
JIACCOLMAIS, OKUCIIUTEIh, BOCCTAHOBUTEIb,
CKOPOCTh XUMHUYIECKOU PEAKITUH, XUMHIESCKOE
paBHOBECHE), TEOPHH U 3aKOHHI (TEOpHs




JESATEIbHOCTH, HaBBIKAMU pa3pelieHHs MpooiemM

-  BBIABJIATH MNPUYMHHO-CICACTBCHHBIC CBA3M HW AKTYAJIU3UPOBATH
3aJla4y, BBIJIBUTaTh THIIOTE3y €€ PEIICHHUs, HaXOAUTh apryMEHTBI IS
JI0Ka3aTeIbCcTBA CBOMX YTBEPXKJICHUH, 3aJaBaTh I[apamMeTpbl U
KPUTEPHUH PEILICHUS;

- AHaJIM3UPOBAThH IMMOJYYCHHBIC B XOAC PCIICHHUA 3aa4u PE3YJIbTAThI,
KPUTUYECKH  OILIEHWBAaTh HMX JIOCTOBEPHOCTh, IIPOTHO3HPOBATH
HN3MCHCHHUC B HOBLIX YCIIOBUAX;

- YMETh IEPEHOCUTh 3HAHMS B IO3HABATCIBHYIO M IPAKTHYCCKYIO
00J1aCTH KU3HEIESATCILHOCTH,

- YyMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeH;

- BBIABUI'aTb HOBBIC HJCH, NpCJiaraTb OPHUIMHAJIBHBIC IMOAXOAbI H
pEIICHUs, CIOCOOHOCTh MX HCIOJIb30BAaHUS B II03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

XUMHYECKOTO CTPOCHHS] OPraHUYECKUX BEILECTB
A.M. ByrnepoBa, Teopus 31€KTPOIUTUYECKOM
Jccoumanuu, nepuoanyeckuii 3akon J1.1.
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
JIESITEIBHOCTH 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 OPTaHHMYECKUX BEIIECTB U MX
MPEBPAILCHH; BBISBIISATH B3aUMOCBSI3b
XUMHYECKHUX 3HAHUH C MOHATHAMH U
MPEACTABICHUSMU APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

[IP6 3 ymeTh WHCMONIB30BAaTh HAWMEHOBAHMS
XUMUYECKUX COEAMHEHUH  MEXAYHapOJIHOIO
COK03a TEOPETUYECKOW M INPUKIAJTHON XUMHH 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 OPraHUYECKUX BEIIECTB,
YPaBHEHMS XUMUYECKHX peaKkuil, OOBsSCHATD UX
CMBICT; MIO/ITBEPK1aTh XapaKTepHbIe




XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMU AKCIIEPUMEHTaMU u
3alMCAMH YPAaBHEHUN XMMHUUYECKUX PEaKLIUN;
YMETb YCTAHABJIMBATh IIPUHAIIICKHOCTD
U3YYEHHBIX HEOPIraHUUYECKUX U OPraHU4ECKUX
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(PHUIIMPOBATh XUMUYECKUE PEAKIINH;

- chopmMHpoBaThH IIPEICTaBICHMUS: 0
XUMHUYECKON COCTaBIIAIOLIEH
€CTECTBCHHOHAyYHOW KapTUHBI MHpa, pOJHU
XUMHM B TIO3HAHWU SIBJICHUH NpPUPOJBI, B
(OpMHpPOBAaHUM  MBILUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (YHKIMOHAJIHHOH TPaMOTHOCTH,
HEOOXOIMMOW Il  pelleHUs] MPaKTHYECKUX
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
BEILECTBA C KOJMYECTBEHHON CTOPOHBI: MacCCBhl,
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, aHaJIM3a U
UHTEPIpPETAINN
uHpOpMaLUU U
WH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIsI
BBITOJIHEHUS 3a/1a4
npodeccnoHaTBEHOMI
JeSTEIbHOCTH

B 00macti eHHOCTH HAYYHOTO TTO3HAHUS:

JIP 04 copmMupoBaHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH W
OOIIECTBEHHON TIPAaKTHKH, OCHOBAHHOTO Ha JUAJIOre 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  OCYIIECTBJISTH  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, CaMOCTOSITENILHO

OCYIIECTBISATh TIOUCK, aHAIM3, CHCTEMATH3aIUI0 W WHTECPIIPETALUIO
nH(pOpMaLIUY 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 TIAHUPOBATH M BBHINOJHATH
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, KaUuE€CTBEHHbIC PEaKIMHU HA
cynbdar-, KapOOHaT- ¥ XJIOPHA-aHUOHBI, HA
KaTMOH aMMOHHS; PEIIaTh 3KCIEPUMEHTAIbHBIC
3amaun 1o Temam "Metamiel" u "Hemetamner") B
COOTBETCTBUHU c npaBuIaMu TEXHUKUY]
0€30IacHOCTH TPU OOPAIIEHUU C BEIIECTBAMH U]
1a00paTOPHEIM  00OPYIOBAaHUEM; TPEACTABIIATH
pe3ynbTaTbl XMMHUYECKOI'O 3KCHEPUMEHTa B
dbopMe 3amMcu  ypaBHEHHIH COOTBETCTBYIOIIMX
peakiuii ¥ GOpMyIUPOBATH BBHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB,;

I[IP6 6 ymeTp aHATU3UPOBAaTh XHUMHYECKYIO
vHpOpMaILIUIO,  TOJy4aeMyl U3  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 XUMHUECKUM (hopMyIam
Y YpPaBHEHUSIM XUMUYECKUX PEaKlui ¢
WCIIOIh30BaHUEM (PU3UUYECKUX BEITUYMH,
XapaKTEePU3YIOUIUX BEIIECTBA C

KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa




HOpMaJbHbIE YCIOBHSI) Fa30B, KOJTUYECTBA
BEILIECTBA; UCIOJIb30BaTh CUCTEMHbBIC
XUMHUYECKHUE 3HAHUS JUISI IPUHATHS PELICHUH 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;

OBnajzieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMM:
JIP 07 6) coBMecTHas I€SITCIBHOCTD:
- TIOHUMaTh H HCIOJB30BaTh
WHIUBUAYAIBHON paboOThI;

- TPUHUMATH IEJIH COBMECTHOHN NE€ATETbHOCTH, OPTraHW30BBIBATh U
KOOPJIUHUPOBATh JIEHCTBUS MO €€ JOCTHMKEHHIO: COCTAaBJISTH IUJIaH
JNEUCTBUM, pacCHpeneisaTh pOJM C YYETOM MHEHMH Y4YaCTHUKOB
00CYyXXIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATh W BBIIOJHATE PAa0OTy B YCIOBHUSX PEATLHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBHS;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE TOBEJCHHE B
Pa3IMYHBIX CUTYAIHX, MPOSIBISATH TBOPUYECTBO U BOOOpaxeHHE, ObITH
WHUIIMATUBHBIM

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSIMM:

MP 02 r) npunsartue ceds U Apyrux JiroIeu:

- IpUHUMATh MOTHBBI M apryMEHThl APYTHX JIOJAEH NpH aHalu3e
pe3yIbTaTOB JIESITEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTHX JIOACH HA OLMIHOKY;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTrOTO YEJIOBEKa

MpEMMYIIECTBA KOMAHJIHOW U

I1P6 3 ymeTb I1aHUPOBATh U BBINOJIHATH
XUMHYECKHUI SKCIIEPUMEHT (IIpeBpaIleHUs
OPraHUYECKHUX BELIECTB IPU HATPEBAHUU,
MOJIyYEHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB,
Ka4yeCTBCHHBIC PEAKIIMY HA aJIbJCTUIbI,
KpaxmMaJ, YKCYCHYIO KHCIIOTY; IeHaTypaius
OCJIKOB IIPU HArpeBaHUU, IBETHHIE PEAKIIUU
0eNKOB; MPOBOJAUTH PEAKIIMU HOHHOTO OOMEHa,
OIPENIEIATh CPENLY BOJAHBIX PACTBOPOB,
KayeCTBEHHbIE peaKIMU Ha CyibdaT-, KapOoHaT-
Y XJIOPU/I-aHUOHBI, Ha KATUOH aMMOHHS;

[IP6 5 pemaTh SKCIIEpUMEHTATBHBIC 3a]]a4H 110
teMaM "Metael" 1 "Hemetamisr" B
COOTBETCTBUH C MPABUIAMH TEXHUKHU
0€30MaCHOCTH MTpHU OOPALICHUH C BEIIECTBAMH H
1a00paTOPHBIM 000PYIOBAaHUEM; TIPECTABIATH
pe3yabTaThl XUMHUYECKOTO dKCIIEPUMEHTA B
(hopMe 3arnucu ypaBHEHUI COOTBETCTBYIOLINX
peakuuii 1 GopMyIMPOBaTH BBIBOBI HA OCHOBE
3TUX Pe3yIbTaTOB

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIleu cpebl,
pecypcocOepexreHnIo,

JIP 14 B 00iacT 3K0IOTrMYECKOTrO BOCIIUTAHUS
- chOpPMHPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpPhl, TOHHMAaHHE
BIIUSIHUSL  COUMAIIBHO-DKOHOMUYECKUX IIPOLECCOB HAa COCTOSHUE

MIPUPOJIHOMN U COLMAIILHOM CpeJbl, OCO3HAHME III00aIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

pPo 1 chopMUpOBaTh TPEICTABICHUSA: O
XUMHYECKOHN COCTAaBJISIIONIEH
€CTECTBEHHOHAy4YHOM KapTUHBI MHpA, POJIU
XUMHUHU B IIO3HAHHUU HBJ’IGHI/If/i HpI/IpOJII)I, B

(OPMHUPOBAHUM  MBIIUIEHUS U KYJIBTYpPbI




MIPUMEHSATH 3HAHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
IIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUIX

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

cpene;
- yYMEHHE TPOTHO3MPOBATH HEOIATONPHATHBIE 3KOJOTHUYECKHUE
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  OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3J0pPOBBIO U NPUPOJHON
cpexne;

I1P6 5 ymetsb coOmoaTh nmpaBuiia
9KOJIOTHYECKH LIEJIECO00Pa3HOTr0 MOBEICHHS B
OBITY U TPYAOBOH EATEIHHOCTHU B IIEIIAX
COXPaHEHUsI CBOETO 37I0POBbS M OKPYKArOLIEeH
IIPUPOJIHOM CPEJIbl; YYUTHIBATh OIIACHOCTH
BO3JICHCTBUS Ha KUBbIC OPraHU3MbI
OIMPCACIICHHBIX BEIICCTB, TIOHUMAaA CMBICII
HIOKa3aTelis MPeAeIbHOM J0MyCTUMOM
KOHUECHTPAINU

IIK 1.3. OnenuBarn
¢buznonornueckoe
COCTOSIHUE
CEBCKOX 03I CTBEHHBIX
’KHBOTHBIX U
COOTBETCTBUSI
MUKPOKJIMMAaTa
’KUBOTHOBOJYECKHUX
MOMEILEHUN IS
Pa3IUYHBIX
MOJIOBO3PACTHBIX TPYIII
CEbCKOX 03I CTBEHHBIX
’KHBOTHBIX, [IOKA3aTEIN
KayecTBa U 0€30IMacCHOCTH
KOpPMOB, KJIaCCOB
MIPOTYKITHH
’KMBOTHOBOJICTBA
TEXHOJIOTHYECKAM
TpeOOBaHUSM, B TOM

JIP 09. 'oTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO, B TOM UHCIIE
caM000pa30BaHUIO, Ha MPOTSKEHUU BCEH JKHU3HU; CO3HATEIIbLHOE
OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOMN
npoeCCHOHATLHON 1 00IIECTBEHHOH IEATEIIEHOCTH.

JIP 13. Oco3HaHHblii BEIOODP Oyayiei mpoheccuu 1 BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX TIJIAHOB; OTHOIIEHUE K
npodeccnoHanbHOM eATENbHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pelIeHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYIapPCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOJIEM.

MP 01. YMeHue caMOCTOSITENILHO ONPEAETATh e AeITeIbHOCTU U
COCTABJISITh TUIAHBI AESTEIBHOCTH; CAMOCTOSITENIBHO OCYILIECTBIISATD,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIEATEILHOCTD; UCIIOIH30BATh 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 KapTHUHE
MUpa; TOHUMaHUE POJIU XUMHUH B
(dhopMupoBaHUH KPyro3opa U GyHKIIHOHATBHON
IPAMOTHOCTH YeJIOBEKa JIJIsl PEILICHUS
MPaKTUYECKUX 33]1a4;

[1P6 3 Bnagenue OCHOBHBIMU METOAAMHU
Hay4YHOTO MMO3HAHUS, UCTIOJIb3yEMbIMU B XUMUU:
HaOII0/IeHUE, ONTUCaHKe, U3MEpPEHHE,
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 TPU UCTIOTH30BAHUHA XUMHUYECKUX
BEILIECTB;




YHCJIC C UCITIOJIb30BAHUEM
ABTOMAaTU3WPOBAHHBIX
CUCTCM KOHTPOJIA

[1K 2.3. OcymiecTBisTh
KOHTPOJIb
CBOEBPEMEHHOCTH U
OIICHKY XO7[a BBIMTOJTHEHUS
TEXHOJIOTHYCCKUX
onepanuii 1 3aJJaHuii 1o
MIPOU3BOJICTBY
MPOIYKIINH, €€
MePBUYHON mepepaboTKe
1 XpaHCHHIO
HUCIIOJIHUTESIMU.

JIP 09. I'0TOBHOCTB ¥ CLIOCOOHOCTH K OOPa30BaHUIO, B TOM YHUCIIE
caMo00pa30BaHUIO, Ha MPOTSHKEHUHU BCEH JKU3HU;, CO3HATEIIBHOE
OTHOIIEHNE K HEPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHIO YCIEIIHON
npodeccnoHanbHOM U 0OLIECTBEHHON AESITETbHOCTH.

JIP 13. Oco3HaHHBI BEIOODP Oymyiei mpohecCuu U BO3MOXKHOCTEH
pean3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIICHUE K
npodeccCHoHABEHOM IEATEIEHOCTH KaK BO3MOKHOCTH Y4aCTHs B
pEIIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
OOIICHAIIMOHAIBHBIX TTPOOJIEM.

MP 03. Bnanenue HaBbIKaMH [103HABATEIbHOM, Y4eOHO-
HCCIIE0BATENIbCKOM U MPOSKTHOM ACSATEIbHOCTH, HABBIKAMHU
paspeleHus mpodsieM; CHoCOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIILHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3aad4,
MIPUMEHEHUIO PA3JIUYHBIX METOJIOB MO3HAHUA.B CO3[JaHUHN HOBOI 0a3bl
MaTepHUaTbHOU KYJIBTYPHI, B PEIICHHH IIO0ATBLHBIX TIPOOIIEM
YCTONYMBOTO Pa3BUTHUS YE€TIOBEUECTBA

I1P6 1 ChopmMupoBaHHOCTH NPEACTABICHUN O
MECTE€ XUMHUHU B COBPEMEHHOU HAyYHOU KapTHHE
MHUpa; IOHUMAaHUE POJIM XUMHUU B
(hopMupoBaHUM KPyro3opa U GyHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHUS
MPAKTUYECKUX 3ajay;

[1P6 3 Brnagenne OCHOBHBIMU METOAAMHU
HAYYHOTO MO3HAHUS, UCIIOIb3YEMbIMU B XUMUU:
HaOJr0/IeHue, OMMCaHNe, U3MEPEHUE,
9KCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSICHSITH PE3Y/IbTATHI MPOBEJICHHBIX OTBITOB U
JIeJIaTh BBIBOJIbI; TOTOBHOCTH U CITIOCOOHOCTH
PUMEHSTHh METO/IbI IO3HAHUS TIPU PEIICHUU
MPAaKTUYECKUX 3a7ay;

ITP6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
MO3UIMH 110 OTHOIIEHUIO K XUMHYECKON
uH(GOpPMAIINH, TIOTYyIaeMON U3 Pa3HBIX
UCTOYHUKOB




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIJIUHBI

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bua yuye6Hoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaMMBbI JUCHUIIIMHBI 128
B T.4.

OcHoBHOE coJep;KaHue 88
BT. 4.

TEOPETHUECKOE 00yUeHUE 32
MPAKTUYECKUE 3aHATHUS 18
7a00paTOpPHBIC 3aHITUS 28
KOHTPOJIbHBIE paOOThI 10
IIpodeccrnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 40
(conep:kaHue MPUKJIATHOTO MOTYJIsI)

TEOpETHUIECKOoe 00yUeHne 8
MPAKTUYECKUE 3aHATHUS 20
71a00paTOpPHBIC 3aHITHUS 12

KOHTPOJIbHBIC pa6OTI>I

CamocrosiTeibHas padora

Wrorosas arrecranus B popme nudGepeHnpoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4eckuii IJIaH U coJep:KaHue Y4eOHOM TUCIUNJINHBI XUMUS

HaumeHnoBaHue Copep:kanue yuye0HOro marepuasa (0OCHOBHOE U IPO(eCcCHOHATbHO-OPUEHTUPOBAHHOE), O6bem | @opmupyeMble
Pa3iesioB U TeM Ja0opaTopHble U MPaAKTHYeCKHe padoThl, CAMOCTOATEIbHAS Pa00Ta 00yYaKOIUXCS, 4acoB KOMIIEeTeHIUH
HHAUBHAYAJLHBINA NPOEKT (eciu npedycmompennl)
1 2 3 4
OcHOBHOE cojIepKaHHE 88
Pa3nen 1. OcHoOBBI CTPOEHHSI BellleCTBA 4
Tema 1.1. OcHOBHOE co/iep;KaHue 2 OK 01
CrtpoeHue aTOMOB Teoperuueckoe o0yuyeHue 2
XUMUICCKHUX CoBpeMeHHas MOJIENIb CTPOCHUS aToMa. DIIeKTPOHHAs: KoH(purypanus aroma. Knaccudukanus XuMHIeCKUX 3JIEMEHTOB (s-, P-, 2
3JICMCHTOB U d-aemenTsl). BaneHTHBIE S1IEKTPOHBL. BaleHTHOCTD. DIICKTPOHHAS TIPUPOIa XHMUIECKOM CBS3U. DIIEKTPOOTPHUIATEIBHOCTD.
mpupona KoBaneHTHas CBS3b, €€ Pa3HOBHIHOCTH U MEXaHU3MBI 00pa30oBaHus (0OMEHHBIN U JOHOPHO-aKIENTOPHBIN). VIOHHAas CBSI3b.
XUMHUYECKOH Mertannuueckas cBs3b. BogopoaHas cBs3b. MexxMoJIeKy IsIpHbIe B3aUMOAecTBUS. 30TOMBI, OCHOBHOE U BO30YKICHHOE
CBSI3H COCTOSTHUE aTOMa, TMOPUAN3AIUsl aTOMHBIX OpOUTAJICH.
Tema 1.2. OcHOBHOE cojlep:KaHNne 2 OK 01
Tlepuoguueckuit TeopeTnueckoe 06yueHne 2 OK 02
3aKOH U Tabnuia Ilepuonuueckas cucreMa xumMmuueckux aiaemeHToB .M. MenneneeBa. ®usuueckuii cmpica Ilepuoanyeckoro 3akona .M. 2
.. Menneneesa MenneneeBa. 3akOHOMEPHOCTH U3MEHECHHUS CBOUCTB XUMHUYECKIX 3JIECMEHTOB, 00pa3yeMBIX UMH IIPOCTHIX U CJIOKHBIX BEIISCTB
B COOTBETCTBHH C IOJIOKEHUEM XMMHUYECKOT0 37eMeHTa B [lepruoauueckoii cucreMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHE
Ilepuonuueckoro 3axona JI.11. Menneneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUCCKIX 3a/IaHUI HA XapaKTePU3AIHI0 XHMAIECKUX PIIEMEHTOB
«MeTamndyeckue / HeMETaIUTMYECKIE CBOWCTRA, AJIEKTPOOTPHUIIATEIEHOCT M CPOJACTBO K IEKTPOHY XMMUYECKHUX 3JICMEHTOB B
COOTBETCTBHE C MX JCKTPOHHBIM CTPOCHUEM U TIOJI0KEHUEM B TIEPHUOIMIECKON
cucreMe xuMmuueckux siemeHToB JI.M. MeneneeBay.
Paznea 2. XuMnueckue peakiumn 12
Tema 2.1. Tunst OcHOBHOE cojiep:KaHne 4 OK 01
XUMHUYECKHUX Teopernueckoe o0yuyeHue 2
peaxuui Krnaccudukarus u THITBI XUMHYECKUX PEaKIiii ¢ y9acTHEM HEOpPTaHMYeCKUX BelecTB. KoamyecTBeHHBIE OTHOIICHHUS B XUMUH. 2
OCHOBHBIE KOJUYECTBCHHBIC 3aKOHBI B XUMHUU M PACUYCTHI 110 YPABHCHHUSIM XUMHUYECKUX peakiuii. MoJib KaK eIUHHIIA
KOJIMYECTBA BemecTBa. MoIsipHast Macca. 3aKOHBI COXPaHEHHSI MACCHI M SHEPTUH. 3aKoH ABorapo. MosipHbI 00beM T'a30B.
OTHOCHTENbHAS TNIOTHOCTh Ta30B. Peaknnu KOMIUIEKCO00pa30BaHHsI C YIaCTHEM HEOPTaHMYSCKUX BEIIECTB (Ha MpUMepe
THIPOKCOKOMITJIEKCOB IIMHKA M AJTFOMUHHUS).
IpakTHyecKue 3aHATHSA 2
CocraBieHrEe YpaBHEHUI peakIii COSTMHEHUS, Pa3JIOKCHIS, 3aMEIIICHHS, OOMEHA. Y paBHEHUSI PEaKIHid TOPEHHsI, HOHHOTO 2
00MeHa, OKHCIICHUA-BOCCTAHOBIICHHSI. PacueT KOJIMYECTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEIICCTB U MPOIYKTOB PEAKIIHH.
Pacyer KOJUYECTBEHHBIX XapaKTEPUCTHK MPOYKTa PEAKI[UH COCTUHEHUS, €CIIA OJTHO M3 BEIIECTB JaHO B U30BITKE H/HIU
COJICPXKHT pUMecH. PacueT MaccoBoii Wi 00bEMHOM JIOJIH BBIXO/Ia IPOIYKTA PEAKIIH COSAMHEHUS OT TEOPETUICCKH
BO3MOJKHOT0. Pacyer 00beMHBIX OTHOIICHHI Ia30B. PacueTr Macchl (00beM, KOJHYECTBO BEIIECTBA) MPOIYKTa PEAKIIUH, SCIIN
OJTHO W3 BEIIECTB JaHO B BUJIE pACTBOPA C ONPEAICICHHONH MacCOBOH JI0Jiel paCTBOPEHHOTO BEIIECTBA.
YpaBHEHHS OKUCIICHHUA-BOCCTaHOBJICHUS. CTeneHb OKUcIeHHst. OKUCITUTENh K BOCCTAHOBUTENb. OKHUCIHTEIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIMH B IPUPOJIC, MPOU3BOACTBEHHBIX MPOIIECCAX U JKU3HEACATSILHOCTH OPraHU3MOB.
Tema 2.2. OcHOBHOE cojiep:KaHne 6 OK 01
DNEKTPOIUTHYECKAS Teopernueckoe o0yuyeHue 2
JMUCCONMAus U Teopus MEKTPOIUTHYECKON Aucconnanmy. Peakunu noaHoro oomMerna. CocTaBlieHHE peaKkluii HOHHOTO OOMeHa IyTeM 2

HOHHBIA 00MEH

COCTaBJICHHU A MX MOJIHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHI/II\/’I. FI/I}]pOJ'II/B coJieii. 3HaueHue TUAPOJIM3a B OMOJOTHYECKUX




00MEHHBIX nponeccax. HpI/IMeHeHI/Ie TuapoJjurs3a B IPOMBIINIJICHHOCTH.

JlaGopaTopHble 3aHATHS

JlabopatopHas pabota «Peakumu ruaponuzay. McciaenqoBanue cpensl pacTBOPOB COJEH, 00pa30BaHHBIX CHIIBHBIMH U CIIAOBIMH
NPOTOJIMTAMH, U MX PEaKLUH C pacTBOPaMH LIEJI04U U KapOoHarta HaTpust. CocTaBIeHUE peakIMid THAPoIIn3a COJICH.

SJE

JlabopaTopHas paboTa «Peakiuu noHHOTO 0OMeHa». COCTaBICHUE PeaKIuii HOHHOTO 0OMEHA MyTEM COCTABJICHHUS UX TOJHBIX 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

IIpenmet HeopraHuueckor XuMuK. B3auMocBs3b HeopraHuueckux Bemiects. Kiaccudukanus HeOpraHMIeCKUX BEIICCTB.
IIpocTsie u croxxHbIE BemecTBa. OCHOBHBIE KIIACCH! CIIOKHBIX BEIIECTB (OKCHUIBI, THAPOKCHUIBI, KUCIIOTHL, conr). HomenkmaTypa
Y Ha3BaHWC HEOPTAaHWYECKHUX BEUICCTB UCXOJS M3 UX XUMHYCCKON (POPMYIIBI MIIH COCTABICHUE XUMHYICCKON (POPMYIIBI HCXOMIS
Y3 Ha3BaHMS BEUIECTBA 10 MEXAYHAPOIHOW UJIM TPUBUAIBHON HOMEHKIAType. MeXMONeKyJIsIpHbIE B3aUMOACHCTBUSA.
Kpucrammorunpatel. ArperaTHble COCTOSIHAS BemlecTBa. Kpucrammmaeckie u aMop(HbIe BemecTBa. THITBI KPUCTATUTHIECKAX
peIIeTOK (aTOMHAs, MOJICKYJIIPHAs, HOHHAS, METAJNTUYECKas ). 3aBUCUMOCTh (PU3MYCCKUX CBOMCTB BEIIECTBA OT TUIA
KpUCTAITNUecKo pemeTku. [IpuunHbl MHOTr0o0Opasus BeuiecTB. COBpeMEHHBIE MIPEACTABICHUS O CTPOSHUH TBEPABIX, HKUIKUX
1 ra3000pa3HbIX BemecTB. JKuaKine KPUCTAILIBL

(NI INIEN

IIpakTHYecKHne 3aHATHS

Pemenue 3ama4y Ha pacueT MaccoBO# J0JM (Macchl) XUMUYECKOTO dJIeMeHTa (COeTMHEeHHsI) B MoJieKyJe (cMecH). Perenue
MPaKTHYECKUX 3a/IaHUM 110 KIacCU(PUKAIMN, HOMEHKIIATYPE ¥ XUMHIECKUM (DOPMyJiaM HEOPTraHUUECKHUX BEIIECTB PA3THMIHBIX
KJIaCCOB (HA3bIBaTh M COCTABISITH POPMYJIIBI XUMHUUECKHUX BEUIECTB, OMPEACIATh MPUHAIICKHOCTD K Kiaccy). Mcrounuku
XuMH4YecKoi nHdopmanuu (HayqHas 1 ydueOHO-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
BEIECTB

OcHOBHOE cOJIep;KaHHE

TeopeaneCKoe oﬁyqe}me

Meraibl. OOwne huzuueckre 1 XMMHYECKHe CBOMCTBA MeTaisioB. CriocoObl Mosiy4eHust. 3HaueHne MeTalIoB M HEMETaJlIOB B
MPUPOJIE U KU3HEIEATEILHOCTH YeJIOBEKa M Oprann3MoB. Kopposnst MeTamioB: BHIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT
KOpPPO3HH.

Hemerasnbl. O0uiue Gpusnyeckue n XMMUYECKHe cBoiicTBa HemetayuioB. Tunuynble cBoiicTBa MetamioB 1Y— YII rpynm.
Knaccudukanus u HOMEHKIaTypa COeAMHEHNH HeMeTalutoB. KpyroBopoTel OMOTEHHBIX 3JIEMEHTOB B TIPHUPO/IE.

XUMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHIOB, THAPOKCHAOB, KUCIIOT, COJEH  Ap.).
3aKOHOMepHOCTI/I B U3BMEHEHHHU CBOMCTB IMPOCTHIX BEIICCTB, BOAOPOJHBIX COCI[PIHeHHﬁ, BBICIIMX OKCHUAO0B M THAPOKCHUIOB.

IIpakTHyecKue 3aHATHUS

CocraBneHre ypaBHEHUI XUMHYECKHX PEAKIMH C y4aCTHEM MPOCTHIX U CI0XKHBIX HEOPraHWYECKHUX BELIECTB: OKCHJIOB
METaJUIOB, HEMETAJIOB M aM()OTEPHBIX AIEMEHTOB; HEOPTAHUYECKHUX KHCIIOT, OCHOBAaHUH M aM()OTEPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH, XapaKTEepU3yIOIIUX UX CBOMCTBA. PellleHue NpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a1aHUI HA
CBOWCTBA M NOTYYEHUE HEOPIaHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHS

Jlaboparopras pabota «CBOHCTBa METAIJIOB K HEMETAIIIIOBY.

HccnenoBanne GU3NIECKUX U XUMUYECKUX CBOWCTB METAJIOB U HEMETAIUIOB. PeleHne 3KCrepuMeHTaIbHBIX 33124 110
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,
CepHO KNCIOTHI). UepHas 1 [[BETHAS MeTaLTyprus. [IpakTiHaeckoe IpUMEHEHNE SIEKTPOIIH3a [T MOTYICHHUS MEITOIHBIX
MIETIOYHO3EMENIbHBIX METAJUIOB U aTFoMHUHUs. CTEKIIO U CHJIMKATHAS MPOMBIIUICHHOCTh. [IpobiemMa 0TX00B 1 MOOOYHBIX

ObITY U Ha MPOAYKTOB.
TIPOM3BOJICTBE Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3a1aHIHA O POJIHM HEOPTaHMYECKOW XUMHUH B Pa3BUTHU MEIUIMHBL, CO3IaHIHA HOBBIX
MarepuaoB (B CTPOUTEIBCTBE U JIP. OTPACISIX MPOMBIIUICHHOCTH), HOBBIX HCTOYHUKOB HEPTHH (AJIbTEPHATHUBHBIC HCTOYHUKH
SHEPIHHU) B PEIICHUH POOJIEM YKOJOTHUYSCKON, SHEPIeTUICCKON M MHUIICBON 0€30IaCHOCTH.
KonTtpoabHas CBoiicTBa HEOPTAaHUYIECCKHIX BEIIECTB. 2
padora 2
Paznen 4 KuHeTnueckne 1 TepMOJUHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKUX peakIuii 10 OK 01
Tema 4.1. OcHOBHOE cojiep:KaHue 6 OK 02
Kunernueckue TeopeTnueckoe o0yueHue 2
3aKOHOMEPHOCTU Xummnaeckue peakud. Kiaccupukanus XUMUYIeCKAX Peaknii: o (pa30BOMY COCTaBY (TOMOTEHHBIE U TeTEPOTeHHEIE), TI0 2
NPOTEKaHUs MCIIOJIb30BAHMIO KaTalnn3aTopa (KaTaJuTHUECKHE U HeKaTtanuTnieckue). CKOpoCTh peakiiy, ee 3aBUCUMOCTh OT Pa3IMYHBIX
XUMHYCCKHIX (hakTOpOB: MIPUPOIBI pearnpyroOIMNX BEIIeCTB, KOHIICHTPALINN pPearupyroliuX BemecTB, TeMIeparypsl (npasmio Bant-T'odda),
peaxiui TUTOIIAIN PEaKIIMOHHOW TOBEPXHOCTH, HAIMYHS KaTaln3aTopa. POk KaTanm3aTopoB B MPHUPOJE U MPOMBIIUICHHOM
MIPOM3BOJICTBE. DHEPIHsl aKTUBAIIMU. AKTUBHPOBaHHBIN KoMIuleke. KaTanusaTtops! u kaTanu3. Posib katann3aTopoB B Ipupoje
1 TIPOMBIIIUICHHOM TIPOH3BOICTBE.
JlaGopaTopHble 3aHATHS 4
JlabopaTopHast padoTa «OnpeeneHne 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHLIEHTPAI[H PEarupykoiuxX BEIECTB. 4
HccnenoBanue 3aBUCHMOCTH CKOPOCTH PEakIMU OT KOHLEeHTpauu. OnpeeneHre KOHCTAaHThl CKOPOCTH peaklny rpaduuecKuM
MeTonoM. PenieHne npakTHKO-OPHEHTHPOBAHHBIX 3aIaHIH Ha aHAIN3 (DAKTOPOB, BIHAIONINX Ha U3MEHEHHE CKOPOCTH
XUMUYECKOUN peakInu.
Tema 4.2. OcHOBHOE cojlep:KaHue 4 OK 01
Tepmonunamuyeckue | IIpaKTHYECKHe 3aHSTHS 2 OK 02
3aKOHOMEPHOCTHU Krnaccudukarnus XuMIIecKUX peakiii: Mo TeIIoBoMY d3PPeKTy (3K30TepMIUECKUE, YHIOTEPMHUIECKHE), T0 00PaTUMOCTH 2
NPOTEKAHUA (oOpatumble 1 HeoOpaTumebie). TemnoBble 3PPEeKTh XUMHIECKUX peakiui. Tepmoxumudeckue ypapaeHus. OOpaTuMoCTh
XUMHYCCKHUX peakuii. XUMUYeCKOe PAaBHOBECHE U €T0 CMEIICHHE IO eHCTBUEM Pa3IMIHBIX ()aKTOPOB (KOHIICHTPAIHS PEareHTOB WIIH
peaKiui. MPOAYKTOB PeaKlny, JaBlicHHE, TEMIIEpaTypa) s CO3AaHUs ONTHMAaJIbHBIX YCIOBUH MPOTEKAHUS XUMHUYIECKHAX MPOIECCOB.
PaBHoBecue [MonsiTue 00 sHTaNBNMK U SHTpONHK. DHeprus [ ndoca. 3akoH ['ecca u cnencTBus U3 Hero. Ponb cMeleHus paBHOBeCHS B
XUMHYECKIX TEXHOJIOTHYECKUX MPOIIeccax.
peaxuui [pwanun Jle llatense. Brusane pa3nudabix pakTOpOB Ha MI3MEHEHUE PABHOBECHSI XUMHYCCKHIX PEAKIMA. Macc M KOHCTaHTa
XMMHYECKOT'0 paBHOBeCHs. PacyeTsl paBHOBECHBIX KOHLIEHTPAIMI pearupyoninxX BeIecTB U NPOIYKTOB peakiuid. PacueTsr
TEIUTOBOTO 3 deKTa peakiun. PereHne mpakTHKO-OpHEHTUPOBAHHBIX 3aIaHUI Ha MpuMeHeHue npuHimna Jle-Ilarense st
HAXOJKICHHUS HAIIPABIICHUS CMEIICHHS PABHOBECHS XUMUYIECKOH peakiny U aHan3 (JaKTOPOB, BIMSIOIINX Ha CMEIICHHE
XHUMHYECKOTO PAaBHOBECHSI.
JlaGopaTopHble 3aHATHS 2
JlabopatopHas paboTa «/3y4deHre BIUSHIS PA3IMIHBIX (PAaKTOPOB Ha CMEIIEHHE XUMUIECKOTO PAaBHOBECHS. 2
HccnenoBanue BIMSAHUS U3MEHEHUS KOHIICHTPALNH BELIECTB, PEAKIUHU CPEIbl U TEMIIepaTyphl Ha CMELICHIE XUMUIECKOTO
paBHOBecHsl. CpaBHEHHE MTOJTyYEHHBIX PE3YJIFTATOB C TEOPETUIECKH IPOTHO3MPYEMBIMU Ha ocHOBe npuHImna Jle Illarense.
Konrtpoabnas CKOpOoCTh XMMHUYECKOI peakIy 1 XUMHYECKOE PABHOBECHE. 2
pa6ora 3
Pazpnea S. JucnepcHble cUCTEMbI 6
Tema 5.1. OcHOBHOE cojiep:KaHne 2 OK 01
HucnepcHsbie 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. PacTBopuMocTh. MaccoBast 07151 pacCTBOPEHHOTO BetecTBa. [IpeaensHo
yCTOHUUBOCTH JIOIYCTHMbIE KOHLICHTPALIUH ¥ UX UCIIOJIb30BaHKE B OLIEHKE YKOJIOTHUecKoi Oe3onacHocTH. Kitaccupukanus nucrepcHbIX
cucreM 1o coctaBy. CTpoeHue U GpakTOpbl YCTOWYMBOCTH AMCIEPCHBIX CUCTEM. Pacrio3HaBaHHe HCTUHHBIX PacTBOPOB,
KOJUIOMIHBIX PacTBOPOB M TpyOomucnepcHbIX cucteM. CTpoeHne MULEIUIbL. PaccenBaHme cBeTa MU MPOXOKAECHIH CBETOBOTO
My4Ka 4epe3 ONTHYECKU HeOJHOPOIHYI0 cpeny (3ddekra Tunnams).
Pemenue 3aa4 Ha IPUTOTOBIIEHHE PACTBOPOB.
Permenne npakTHKO-OPUEHTHPOBAHHBIX PACUCTHBIX 33aHUH HA AUCTIEPCHBIC CHCTEMBI, UCTIOIb3yEMbIE B OBITOBOH U
MPOU3BOJICTBEHHOH AEATEILHOCTH YeJIOBEKa, C MO3ULIUI IKOJIOTUUECKOH 6€30MacHOCTH MOCIEACTBIH 1 TPAMOTHBIX PELICHUN
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 [IpuroroBneHre pacTBOPOB 3aJaHHOU (MOJISPHOI) KOHIIEHTPALUH (C IPAKTUKO-OPUEHTUPOBAHHBIMY BOIIPOCAMHU), OIIPEeNICHHUE
CHCTEM IS UX cpebl BOJHBIX PACTBOPOB.
MCHTHQUKALMH JlabopaTopHas paboTa «lccienqoBannue TUCTIEPCHBIX CHCTEM. 2
[IpuroToBneHue 1 U3y4eHNE CBOMCTB AUCHEPCHBIX CHCTEM Pa3HBIX BHJOB: CYCIIEH3MHU, SMYJIbCHH, KOJUIOMTHOTO PacTBOPA.
CpaBHEeHHE CBOWCTB NCTUHHBIX U KOJUIOWIHBIX PACTBOPOB, BBISIBIICHHE OCHOBHBIX PAa3JIMUUil MEXKTy HUMHU.
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. B3auMoCBsA3b HEOPraHUYECKUX U OPraHUUYECKUX BEILECTB. XUMUYECKOE CTPOEHUE KaK 2
HOMEHKIATypa TMOPATOK COCZIMHCHHSA aTOMOB B MOIICKYIIe COTJIACHO MX BACHTHOCTH. OCHOBHBIC [TOJI0XKECHHS TCOPHH XHMIYECKOTO CTPOCHHSI
opranndeckux coequaeHnit A.M. byTiepoBa. YrinepoaHslii CKelIeT OpraHHuecKOi MOJIEKyIbl. MOJIEKyJIIpHBIE B CTPYKTYPHBIE
OpraHMecKiX (pa3BepHyTbIE, COKpAIllEHHbIE) XUMUUECKHE POPMYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XUMUYECKOT'O CTPOCHUS MOJIEKYII.
BEIIECTB W3omepus u n3oMepsl (CTPYKTypHAs, TeoMeTprdeckas (Iuc-Tpanc-u3omMepusi). KpatHocts xummdeckoit ces3u. [lorstue o
¢ynkipoHanpHON Tpyme. [IpuHIMIBI KIaccUUKAIMK OpraHNYeCKUX coeqUHEHUH. MexTyHapoJHas HOMEHKIATypa 1
NPUHIMUIIBI HOMEHKJIATYPbl OPraHU4eCKUX COSTMHEHHH.
IpakTHyecKkne 3aHATHSA 2
Homenknarypa opraHM4ecKHX CO€AMHEHUH OTAEIBHBIX KIaCCOB (HAChIICHHbIC, HEHACHIICHHBIC 1 apOMaTHYeCKHUe 2
YIJIEBOJIOPO/IbL, CITUPTHI, (DEHOIIBI, aTbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBlIeHHE TTOJIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (DOPMYJI OPraHUYECKUX BEUIECTB OTAEIBbHBIX KJIACCOB, HCIIONB3YsI UX Ha3BaHHS M0 CUCTEMAaTH4YeCKON
HOMEHKJarype. PacueTsl nmpocreiine ¢opMyIIbl OpraHuuecKOi MOJIEKYJIbI, HCXOJISl M3 JIEMEHTHOTO cocTana (B %).
Tema 6.2. CoiicTBa OcHOBHOE cojiepKaHue 14
OpraHUYECKUX Teopernueckoe o0yuyeHue 10 OK 01
COEIHEHHH OM3UKO-XUMUYECKUE CBOHCTBAa OPTraHUIECKUX COSIMHEHUH OT/IEIFHBIX KIIACCOB (OCOOCHHOCTH KITACCH(UKAIINN H OK 02
HOMEHKJIaTypbl BHYTPH KJIacca; TOMOJIOTHYECKUH pa 1 o0mias popmyIa; n3oMepust; GU3NUECKHe CBOHCTBA; XMUMUIECKHE
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;
— HeTIpeIeNIbHBIE 1 apOMaTHIECKHE yTIIeBOA0po kL. IlomnMepr3anus 3TuiIeHa Kak OCHOBHOE HAIIPaBJICHUE €ro MCIIOIb30BaHMUS. 2
T'opeHue aneTriieHa Kak HCTOYHHUK BEICOKOTEMIIEPATYPHOTO INTAMEHH [T CBAPKH M PE3KU METAJJIOB;
— KHCJIOPOJICO/IEPIKAIINE COSMHEHHS (CIUPTHI U TPOCThIE 3(DUPHI, PEHOJIbI, albAeTH bl U KETOHbI, KApOOHOBBIE KHCIOTHI U UX 4

npou3BoHbIe). [IpakTHYecKkoe MpUMEHEHNE STUIICHTIINKONS, TIUIepuHa, Gperona. [IpuMenenne popmaibaerna,
areTaIbJETH/IA, YKCYCHOM KUCIOTHI. MbllIa KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. MOIOIINE CBOWCTBA MBLIA;




-a30TcoJiep Kalliue COSANHEHNS (AMMHBI M aMUHOKHUCIIOTBI, OCITKH). 2
Kinaccudukanus n 0cOOEHHOCTH OpraHUYecKuX peakiuii. Peaknuonnsie ieHTphl. Pannkansl. [leppoHadaibHbIE TOHATHS O
TUIAX ¥ MEXaHU3MaX OPraHUYECKUX PEeaKLHui.
IIpakTHYecKue 3aHATHSA 2
Pemenne nenouyek npeBpalieHUi Ha TEHETHYECKYIO CBA3b MEXKIY K1acCaMH OPraHUYECKHUX COCIUHEHUH C COCTABICHUEM 2
Ha3BaHUN OPraHUYECKUX COCIUHEHUH N0 TPUBUAIBHOM WM MEXTYHAPOIHOM cUCTEMAaTHUECKONH HOMEHKIIAType. Pemenue
pacueTHBIX 3a/1a4 110 YPAaBHEHHUSM peakLuil ¢ yyacTHeM OpraHMYeCKHX BELIECTB.
JlaGopaTopHble 3aHATHS 2
JlabopatopHas pabota «Ilomydenue STHICHA U H3YICHUE €T0 CBOWCTBY. [lomydenne sTuiieHa U3 3TaHOJIa B 1a00paToOpuu U 2
U3y4deHue ero GU3NUECKUX U XUMUYECKUX cBOMCTB. CocTaBlieHNE PeaKi IPUCOCIMHEHHS 1 OKHCIICHHS Ha IPUMEpe dTUIICHA.
Pemenue pacueTHbIX 3a7a4 C CTIONB30BAaHUEM IUNIOTHOCTH T'a30B 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 JKMBBIX OpraHu3mMoB. O0JacTH NPUMEHEHUS] aMUHOKKCIIOT. [IpeBpaiienus 6eIKoB MUK B opranu3me. bronoruyeckne 2
YeIIOBEKa. ¢ynkium 6enkoB. bruonorndeckue GyHKIMK XXUpoB. Pob opraHnvIecKkol XUMHH B PEIICHHH IPOOJIeM IHUIIEBOH 0€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: IPON3BOJICTBO METAaHOIA, IlepepadoTka HepTH. [ToMM3THICH KaK KPyTTHOTOHHAKHBIN
BEIIIECTB B MPOAYKT XUMHYECKOT0 IPoU3BoJCTBA. [Ipumenenue stuneHa. IIpon3BoaCTBO U MpUMEHEHNE KaydyKa U Pe3UHBI.
POMBIIIIIEHHOCTH CuHTeTHYeCKHEe U UCKYCCTBEHHBIC BOJIOKHA, UX CTPOEHHUE, cBoiicTBa. [IpakTHyeckoe NCIonb30BaHNE BOJIOKOH. CHHTETHUECKHE
TUICHKH: M30JIALHS IS TIPOBOZIOB, MEMOPAHbI [JIsl ONIPECHEHMS BOIBL, 3aIIUTHBIC IUIEHKH IJIs1 aBTOMOOMIIEH, TUTACTHIPH,
XUpYprudeckye noBs3ku. HoBbIe TEXHOJIOIMH AajJbHENIIEr0 COBEPIIEHCTBOBAHUS MOJIMMEPHBIX MaTepHuaioB. Posb
OpPTraHUYeCcKOl XUMHH B PELICHHH NPOOJIeM dHEPreTHUECKOi 0e30IacHOCTH, B Pa3BUTHU MEAMIMHBI, CO31aHHH HOBBIX
MaTepuaaoB, HOBBIX HCTOYHUKOB YHEPTHH (IbTCPHATUBHBIC HCTOYHUKU SHEPTHUH).
KounrpoabHas CTpyKTypa M CBOJCTBA OPraHN4YeCKHX BellecTB. 2
padora 5
Paznean 7. KauecTBeHHbIE peakiuu 00HAPY:KeHHs] HEOPTAHUYECKUX M OPraHMYeCKUX BellecTB 12
Tema 7.1. OcHOBHOE cofiepKaHue 6 OK 01
O6HapyxeHue TpaKTHYeCKHE 3aHSITHS 2 OK 02
HEOPraHUYECKUX KadecTBeHHbIE XUMHYECKHE PEAKLINH, XapaKTepHBbIE TSI 0OHAPY>KEHHUSI HEOPTAaHNIECKUX BEIIeCTB (KATHOHOB M aHHOHOB). 2
KaTHOHOB 1 CocraBiieHne ypaBHEHHI peakinii 0OHapyKeHust KaTHOHOB [—VI rpymnmn 1 aHMOHOB, B T.4. B MOJIEKYJISIPHOI M MIOHHOU (opmax.
AQHMOHOB Peakinn oOHapyXeHHUs] HEOPraHWYECKHUX BEIIECTB B pEeaJIbHBIX 00BEKTaX OKPYXKAIOIIEH Cpebl.
JlaGopaTopHble 3aHATHUS 4
OO6HapykeHHe HEOPTAaHUYECKUX BeIleCTB (KaTHOHOB [-VI rpymnm nin aHMOHOB) C HCTIOJIb30BAHUEM KaueCTBEHHBIX 4
AHAITUTHYECKUX PEaKIUil.
1. JTaboparopHast paboTa «AHATUTHYECKUE PeaKIHy KaTHOHOB [—VI rpymmy.
IIpoBeneHne Ka4yeCTBEHHBIX PEAKIINI, HCIOIB3YEMBIX JUISI OOHAPY)KEHUS KATHOHOB | rpymiiel (Kanus, HaTpus,
MarHus, amMoHus), II rpyrmsr Ha mpumepe Oapwus, 111 rpymmer — cBunna, [V rpynmer — amoMuHMS,
V rpynms — xesne3a (11 u I1I), VI rpyrmsr — aukens. Onucanue HaOII0AaeMbIX SBJICHUH U COCTaBICHNE XMMUUECKUX PEaKIIUH.
2. JlaboparopHas paboTa « AHATUTHYECKUE PEAKIINA aHUOHOBY.
[IpoBeneHne kaueCcTBEHHBIX PEaKIMi, NCTIONb3YEMBIX /Il OOHapy)KeHHsI aHHOHOB: KapOoHaTa, Gocdara, cynbdara, cyabpuia,
HHUTpaTa, XJIopuaa u ap. Onucanue HaOIMIOAAEMBIX SIBJICHUH M COCTABICHHE XUMUYECKUX PEaKkuii.
Tema 7.2. OcHOBHOE cojiep:KaHue 6
OO0HapyxeHue IIpakTHyecKue 3aHATHUS 2 OK 01
OpPraHUYECKUX KavecTBeHHbIE XMMUUECKHE PEaKINK, XapaKTepHbIe 151 0OHAPYKEHHS OTAEIBbHBIX KJIACCOB OPraHUYECKUX COEIMHEHHA: 2 OK 02
BCIICCTB (heHOJI0B, aNBAETHIOB, KpaxMalla, YKCyCHON KHUCIIOTHI, aMHHOKHUCIIOT U JIp. [leHaTyparms OeIKoB NpH HarpeBaHNH, [IBETHBIE
OTACIbHBIX KJIaCCOB peaknnu 6enkoB. CocTaBlieHHEe KAYECTBEHHBIX PEaKIIMi 00HAPY)KEHUSI OPTAHNYECKUX COSMHEHHIA OTIEIbHBIX KJIACCOB
C MCIO0JIb30BAHUCM JlaGopaTopHble 3aHATHS 4




KauyeCTBEHHBIX
peakiuit

OOHapyXeHHe OPraHMYeCKUX COCIUHEHUH OTIEJIBHBIX KIIACCOB.

1.JTabopatopHas paboTa «KauecTBeHHbIE PeaKIMU HA OT/IECIbHbIE KJIACCHl OPTAHNUECKHUX BEIECTBY.

[IpoBeneHne KaueCTBEHHBIX PEaKIIMi, UCTIONb3YEMBIX I OOHAPYKEHHsI OPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB:
(heHOIIOB, aJbIETHIOB, KpaxMalla, yKCYCHOW KHCIOTHI, aMHHOKHUCIIOT, OeTIKOB U 1p. OnucaHue HabI0aeMBbIX SBJICHUH 1
COCTaBJICHUE XUMHUYECKHUX PEAKIHH 1/ CXEM.

2. JlJaboparopHas pabota «KauecTBeHHBII aHAIN3 OPraHUYECKUX COCAMHEHUH M0 (DYHKIIMOHAIBHBIM IPYIIIIaM.
IIpoBeneHne KaueCTBEHHBIX PEaKIHii, HCTIONb3YEMbIX AJIS pACIO3HABaHUsI OPTaHUYECKUX BEUIECTB OTACIbHBIX

KJIaCCOB 10 (PyHKIMOHAIBHBIM IPYIIaM: Ha IPUMEPE aMHUHOKHCIIOT ¥ KApOOHOBBIX KUCIIOT, CHMPTOB U ()EHOIIOB,
IBJACTHAOB M KeTOHOB. Onrcanne HaOJII0JaeMbIX SIBICHUN M COCTaBICHHE XUMHYECKUX PEaKIMH H/UIIU CXEM.

IpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/lEPKaAHNE (CoepKaHue MPUKJIATHOTO MOTYJIsI) 40
Pa3znen 8. XuMusi B ObITY H IPOU3BOJACTBEHHOM 1€SITEJIbHOCTH YeJIOBEKA 6 OK 01
Tema 8.1. OcHOBHOE cojiep:KaHue 6 OK 02
Xumust B OBITY U IIpakTHyeckne 3aHATHSA 6 OK 04
NPOU3BOACTBEHHON DKonoruveckas 6e30MacHOCTb MOCICACTBHI OBITOBOM U MPOU3BOACTBEHHON NIEATEILHOCTH YEIIOBEKA, CBSI3aHHAS C 6 OK 07
JeSTETBbHOCTH nepepadOTKOM BEIIECTB; TIOMCK U aHAJIN3 XUMUIECKON HHPOPMALINU U3 PA3INIHBIX UICTOYHUKOB (HayJHAs M YIeOHO-HayIHAS K'1.3
4eJIoBeKa JIUTEeparTypa, CpeacTBa MaccoBoi nH(popmarun, cetb MaTepHeT u apyrue). Ketics (¢ yuetom Oymymiei mpodeccnoHaIbHOM

JICSITEIbHOCTH) Ha aHAJTN3 HH(OPMAIHK O TPOU3BOICTBCHHOM JICITEIBHOCTH YEIOBEKa, CBSI3aHHOM C mepepaboTKOM 1

MOJTY9ICHHEM BEIIECTB, a TAKXKE C IKOJIOTHIECKOH 0€30acCHOCTHIO.

3ammra keiica: [IpencraBieHne pe3yIbTaTOB pelICHHUs KeCOB (BBICTYIUICHHE C ITPE3CHTAINEH)
Pa3znen 9. HccnenoBanue M XUMHYECKHIi aHATU3 00BEKTOB OHOChepHI 34
Tema 9.1. OcHOBHOE cojIep:KaHue 8 OK 01
OCHOBEI JlaGopaTopHble 3aHATHS 2 K 2.3
TabopaTopHOM JlabopaTopHas pa6oTa «OCHOBHI JIAOOPATOPHOH IIPAKTHKID. 2
NPaKTUKA B JlaGopaTopHast mocy/ia U XMMUUECKHe peakTuBbl. OCHOBHBIE J1a0opaTopHble onepanuu. JlaboparopHoe
npoQecCHOHATBHBIX obopynoBanue. TexHuka 0€30MaCHOCTH 1 NIPaBHJIa paOOTHI (MTOBEACHMS) B Ja0OPATOPHH.
11abopaTopHsIX IIpakTHYecKue 3aHATHUS 6

BEIMoIHEHE THIIOBBIX PACYETOB 0 TEMATHKE IKCIIEPUMEHTA (BBIXOJI MPOAYKTA PEaKI[HH, Macca HaBeCKU, 00beM 6

pacTBOpHUTENS).

O0paboTKa JaHHKIX, aHAIIA3 U OICHKA WX JJOCTOBEPHOCTH (BBIYHCIICHUE CPETHETO 3HAYCHHUS SKCIICPHUMCHTANBHBIX TAaHHBIX,

MOTPEIIHOCTH).

[IpescTaBneHue pe3yabTaTOB SKCIIEPUMEHTA B pa3sinuHOi hopme (Tabiuia, rpaduk, OTYET, TOKIa]], NPE3SHTAIINS).
Tema 9.2. OcCHOBHOE cofiep:KaHne 6
XuMuueckuit Teoperuyeckoe o0yuenue 2 OK 01
aHanu3 Ipo0 BOJBI Krnaccudukarus mpo6 BOJbI 1O BUIY W HA3HAYEHUIO, HCXOJIA U3 €€ XUMUYIECKOT0 cocTaBa. OpraHoienTHIecKue CBOMCTBa 2 OK 02

(3amax, Mpo3pavyHOCTh, IBETHOCTH, MYTHOCTBH) BOJIBI. KHCIIOTHOCTE ¥ MIETTOYHOCTH BOABL. pPH cpensl 1 METOIBI €€ OTpeIeIICHUS. OK 07

JKecTtkocTh BOABI M METOABI e onpeneneHust. CyIIHOCTh METO/Ia TUTPOBAHHS. BUIBI )KECTKOCTH BOJIBI (BpEMEHHAS U K 2.3

HOCTOHHHa)I). )KeCTKOCTI: BO/JIbI KaK NPpHUYXHA BBINMAJICHUA OCAaIKOB UJIN O6p330BaHI/I${ COJ'IeOTJ'IO)KeHI/Iﬁ, HUMCHKOIIINX MECTO B 6I)ITy

1 Ha ipon3BocTBe. CocTaB cojel, BRI3BIBAIOIINX )KECTKOCTh BOJBI. XHUMHUYECKUE TIPOILIECCH, YCTPAHSIIOMINE )KECTKOCTh BOJIBI.

YpaBHEHUS XUMHUYECKIX PEAKIHH, MILTFOCTPUPYIOUINX MPOILIECCHI, IPOUCXOISAIINAE TIPH YCTPAHSHHUH KECTKOCTH.

YcTpaHneHrne BpeMeHHOH JKeCTKOCTH OBITOBBIMU M XUMHUUECKUMH crtoco0amu. CriocoObl YCTPaHESHHUs TOCTOSTHHOM KECTKOCTH.

IpakTuyecKue 3aHATHS 2

CriocoObI BEIpaKEHHUS KOHICHTPAIIMY PACTBOPOB: MaccoBasl OISl PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U MOJISIIbHAS 2

KOHLEHTpauuu. TUTp pacTBopa. Pelienne npakTuKo-OpUeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacyeT KOHLEHTpaLui

3arpsI3HAIONIMX BEIIESCTB U MX CPABHEHHE C MPEAESIBHO JJONyCcTUMbIME KoHIeHTparmsaMu (ITJIK).

JlaGopaTopHble 3aHATHS 2

HccrenoBanre XUMAYECKOTO COCTaBa IPO0 BOJIBL. 2

Jlaboparopnas padota «Onpenenenne KeCcTKOCTH BOJIBI B CITIOCOOBI €€ YCTPAHESHUSY.
Crioco0bI yCTpaHEHHUs BCEX BHJIOB XKECTKOCTH B 3aBUCHIMOCTH OT COCTaBa COJICH JKECTKOCTH. Penrenne skcriepuMeHTaIbHOM
3a]]a4d Ha BBIABIICHHE BPEMEHHOHN M MOCTOSIHHOW YKeCTKOCTH BOJbI. OlieHKa BEPOSTHOCTH YCTPAHEHUS BCEX BHJIOB KECTKOCTH B




JAOMAIIHUX YCJIOBHUAX.

Tema 9.3.
XuMudeckui
KOHTPOJIb Ka4eCTBA
MPOAYKTOB MUTAHUSA

OcHOBHOe cojaepKaHue

Teopernueckoe o0yueHHne

KauecTBeHHBIN XMMUYECKUH COCTAB IMMPOAYKTOB IMUTAHUS. BeHleCTBa, (bam,cnq)nunpy}omne OPOAYKTHI MUTAHUA, U BEIICCTBA,
3arpA3HAIOMINE MTPOAYKTHI IUTAHUA. Onpeuene}me 3arpsA3HAIOMNX XUMHUYCCKUX BCIIECCTB B IPOAYKTaX MUTAHUA, ONPCACIICHNUC
BCIICCTB, HC 3a4BJICHHBIX B COCTAaBC MMPOAYKTOB ITUTAHUA.

NN O

HpaKanecxne 3AHATHHA

Oprannyeckre 1 HEOpraHMYECKUE BEIIECTBA, BXOSIINE B COCTaB MPOIYKTOB nuTanus. OnpeeseHne cocrana 0o/ Ha
CoJIep’KaHNE MaKpo U MUKPO3JIEMEHTOB. V3ydeHne npeiosKeHHBIX MTPenoAaBaTeieM OIr0/] Ha MPeaMET XMMHUYECKOTO COCTaBa,
OIIpeZIeTICHUE AOJIEH OT CyTOYHOH HOPMBI MAaKpO U MUKPORJIEMEHTOB B YKa3aHHOM OJIfozie.

Pemenne npakTUKO-OPHEHTUPOBAHHBIX 3a/1a4 IO KyJIMHAPHOW TEMAaTUKE pa3IMYHBIX TUIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBaHne XUMHYIECKOTO COCTaBa MPOAYKTOB [THTAHMSL.

JlabopaTopHast paboTa Ha BBIOOD:

1. JTaboparopHast pabota «OOHapYKEHHUE HUTPATOB B MPOIYKTAX MUTAHUSIY.

HccnenoBanne MaTepHaoB MOTyKOINYECTBEHHBIM METOIOM OIPEACICHHS HUTPATOB C UCIOIb30BaHUEM
mudeHnIaMuHa (KOPHEJIOAbI OBOIIEH, JIMCThSI M KOUepPBhIXKKA KaIyCThI, II0ABI (PPYKTOB). AHAIIU3 YPOBHS
3arpA3HCHU HUTpATaMU 10 MHTCHCUBHOCTU OKpalllMBaHUA MPOAYKTOB PECAKIIUU.

2. JTaboparopuas pabora «VcciaenoBaHue MPOAYKTOB TUTAHMS HA HAIMYHE YTICBOLOBY.

HccrienoBanne MOJIOYHBIX IPOIYKTOB HA HaH4Ke Kpaxmana. McciieqoBaHHe MPOYKTOB Ha HATHYHE TIIFOKO3bI

OK 01
OK 02
OK 07
K 2.3

Tema 9.4.
XuMudeckui
aHanmu3 mpood
[IOYBBI

OcHoBHOE CoACpKAHUEC

TeopeTnueckoe o0yueHue

Knaccmbmcaum{ IIOYB 11O BUAY U Ha3HAYCHUIO, UCXOA U3 XUMHUYCCKOI'0 COCTAaBa. I/IZ[eHTI/I(I)I/IKaI_lI/IH HpO6BI ITOYBEI 110 €€
XUMHUYCCKOMY COCTaBy, ONIMCAHUC BO3MOXKHOCTEH ce MIPUMCHCHMUA. Tpe6OBaHI/IH K Ka4C€CTBY OYBbI pa3JIMYHOTO HA3HAYCHMUS.
Omnurcanne 0COOCHHOCTEH UCIIOIb30BaHMUS IIOYB B 3aBUCUMOCTH OT THIIOB, CIOCOOBI YJIydlIeHHs Ka4yeCTBa IMOYB B 3aBUCHUMOCTHU
oT Ha3zHaueHus. O0JaCTH UCIOJIB30BAHUS OpPraHnv4CCKux yZ[O6peHPII7[ B 3aBHCHMOCTH OT Ka4eCTBEHHOTO cocTaBa. OmucaHmne
OpraHu4YCCKUuX yuo6peH1/1171 1 UX IPUMCHCHHUEC B 3aBUCUMOCTH OT COCTaBa IIOYBEI K €€ Pa3HOBUAHOCTH.

NN O

HpaKTuquKne 3AHATHSHA

O061acTH Ha3HAYCHUS (HpI/IMGHGHI/Iﬂ) IMOYBbI, UCXOJ U3 KAYECTBCHHOI'O U KOJIMYCCTBEHHOT'O COCTaBa. Anamus

HOpMaTHBHOﬁ JOKYMCHTAaIUU. Ponb HCOPraHMYCCKUX BECUICCTB B KAYECTBE MUHEPAJIbHBIX y[[O6pCHPIfI, ynquHTeneﬁ IIOYBBI.
Cocrtas MHHEPAJIBbHBIX y):[o6peH1/H71 1 UX IIPUMCHECHUE B 3aBUCUMOCTHU OT COCTaBa IMOYBLI U €€ Pa3HOBUIHOCTH.

BzaumMocBs3b cocTaBa y,Z[O6pGHHﬁ W VX BJIIMSHMS HA BETeTaTHBHBIC CBOMCTBA B IJIOJOHOIICHUEC paCTeHHﬁ.

JlaGopaTopHble 3aHATHS

HccnenoBanre XUMUYECKOTO COCTaBa MPOO MOYBHI.

JlabopatopHas pabota «Omnpenenenue pH BoIHOW BEITSXKKHU TTOYBHI, €€ KUCIOTHOCTH U IIEIIOYHOCTH.
HccrnenoBanre BOAHBIX BBITSDKEK 00pa3IloB TOTOBBIX MMOYBSHHBIX CMECEH (IS pa3HBIX THUIIOB PACTCHHIA).
Onpe):[eneHHe pH IIOYBBI C UCIIOJIb30BAHUCM I/IH}II/IKaTOpOB. OHEHKa THIIOB I10YB B Hpe}ICTaBHeHHLIX o6pa3uax
(CMIBHOKHCIIAs, KUCIIast, CIIabOKKCIast, HeMTpaabHasl, IEJIOYHAas ).

OK 01
OK 02
OK 07
K 2.3

Tema 9.5.
Hccnenosanune
00BEKTOB
6rocheps

OcHOBHOE cojiep:KaHue

TeopeTuquRoe 06y‘leHl/le

Y4eOHo-Hccae10BaTeNbCKUN TPOSKT B 00JIACTH HCCIIeHoBaHU 00bekToB Onochepsl. O630p TeM ydeOHO-UCCIIeI0BATEIbCKIX
MPOEKTOB. AJITOPUTM BBITIOJIHEHHUS TIpoekTa. OrnpezneneHne npodaeMbl Hcciie1oBanus. MeToIbl TOUCKa, aHannu3a U 00paboTKH
MH(OpMAaLMK 0 IPOEKTE B PA3IMYHBIX NCTOUYHHKAX

NN 0o

HpaKaneCKne 3AHATHHA

O6ocHOBaHME aKTyaJIbHOCTH BRIOpAaHHOH TeMBI. BrIsgBneHne mpobiaeMsl ncciiefoBaHust. Bei0op 00beKTOB 1 METOIOB
uccnenoanusd. IlocTanoBka nenel u 3anad uccienoBanus. Onpenenenue Npoaykra uccienopanus. OnpeeneHue 3Tarnos U
COCTaBJICHUE TUIAHA MCCIIEAOBAHUS

N>

3ammuTa ketica: [IpencraBiieHne pe3yabTaTOB PelleHuUs] KeHCOB (BBICTYIICHHUE C TIPE3eHTAINEH)

JlaGopaTopHble 3aHATHUS

OK 01
OK 02
OK 04
OK 07
K 1.3




HccnenoBanue mpeioskeHHOTO 00bEKTa Ha KUCIOTHOCTb, IEIOYHOCTh, XUMHICCKHIA COCTaB (3arpsA3HUTEIN, MAKpPO- U 4
MUKpO3JieMeHThI). O0paboTka pe3ynbTaToB HcciieqoBanns. OeHKa KadecTBa HCCIeTyeMOro 00beKTa, UCXOIs U3 PE3yIhbTaTOB
XUMHYECKOTO aHaJIM3a.

IIpomMekyTOUHASI aATTECTAIMSA 10 JHCIUIUIHHE - T PepeHIIHPOBAHHBIN 3a4eT

Bcero 128




3. YCJIOBUSA PEAJIN3ALIUU ITIPOTPAMMBI YUEBHOM
JANCHUITIJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jns  peanuzan  OpOrpaMMmbl  JUCHUIUIMHBL  JIOJDKHBI  OBITH
MPEAyCMOTPEHBl CIEAYIOIINE CIEIUalbHbIe TOMEIICHUs: Y4eOHBbIM KaOuWHEeT
XUMHH W/UIU y4eOHOM XuMu4ecKon 1abopaTopuun

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

Texnnueckue cpeacrsa oOOy4YeHHsi: KOMIIBIOTEp C  YCTPOWCTBaMH
BOCIIDOM3BEJCHUS 3BYyKa, IPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPaHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPEe3EHTEP sl IPE3CHTALIHIA.

O6opynoBanue jadopaTopun U pado4nx MecT JIa0OPATOPUM: MEH3YPKH,
MUTIETKU-KANIEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyIbl, MPEIAMETHbIC U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIS KaleJdbHBIX peakiuid, (QuiIbTpoBaIbHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHbIE NaJIOYKW, IITAaTHBBI [JIs1 NPOOMPOK; MEpPHBIE
LUMJIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JENHUTENbHbIE HUIuHapudeckue (50-
100 ™), CTYmKM C TECTUKOM, (appopoBble YalllKH, 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
XpaHEHUsl PEaKTUBOB, pa3daTOYHbIC JIOTKU; XuMuuyeckue 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), CTEKJISTHHBIC MAIOUKH; KOHUYECKUE KOJObI i TuTpoBaHus (50
u 100 mi); WMHOMKATOpHBIE TMOJOCKUA [Js ompexaeneHuss pH u craHgapTHas
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, nabopatopHble W/WIN aHATUTHYECKHE BeChl, pH-MeTpHhI, 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: IIpocsemenne, 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

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 3aHATUN U J1a0OpaTOpHBIX pabOT, TECTUPOBAHHUS, a
TAK)K€ BBIMOJHEHUS OOY4YalOIMMUCS WHIUBUIYAIbHBIX 3a/laHUid, MPOEKTOB,
uccienoBanuii. Pe3ynbraTel 00yueHus: OMpenessioT, YTO 00yJarouuecs: JOMKHbBI

Jlns ¢popMupoBaHus, KOHTPOJS U OLEHKHU Pe3yJIbTaTOB OCBOCHHS yueOHOMU
JVCLUIUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUH, TPEACTABIIIONIAS
co00i KOMIUJIEKC Y4YEOHBIX MEPOINPUSATHI, COTJACOBAHHBIX C pe3yJbTaTaMH

pe3ynbTaThl o auctuumiunae) u @rOC 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 XUMUUYECKHE 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. 3amauyn Ha COCTaBJICHUE
npupoaa 3JIEMEHTOB, UCXOMS U3 XUMHYECKHUX hopMyIT
XUMHUYECKON BaJICHTHOCTH U JIBYXaTOMHBIX COETUHEHUN
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 MOJIO)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 -COEIMHEHUSI, 3aMEIICHMUS,

paziioxeHusi, oOMeHa

2.3ajgauu Ha pacyer

KOJIMYECTBEHHBIX XapaKTEPUCTUK
CocTraBiATh peakiuuu IPOJIYKTa PEaKUU COCANHEHUS;
COEMHEHMS, PA3JIOKEHU, 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 IMPOAYKTOB
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 yJacTHEM | PeaKIfii ¢ 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 [0 MEXIYHAPOIHOU
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 [IpakTHUKO-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 BeecTB 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 HaXO0XKJCHUsI 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 Hccnenoars nucnepcusie | KonTposabHas padora no reme
CHCTEMBI CHCTEMBbI «/IucnepcHble cUCTEMBI»
5.1 | JucnepcHele Pasnuuyars ucTUHHBIE 1. 3ajaun Ha IPUTOTOBJIEHUE
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 pa3IMYHbIX BUJIOB PacTBOpOB;
cucTeM JMCTIEPCHBIX CHCTEM - HccnenoBanue
JIUCIIEPCHBIX CHCTEM.
6 Pa3znea 6. HccaenoBars cTpoeHue u KounTtpoJsbHas 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 COEMHEHHUI 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 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 | OO0OCHOBBIBATH 3HAaUeHUE 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
[Tpon3BOACTBO U | JEATEIBHOCTH YEIOBEKA UX | BELIECTB, UCIOIb3YyEMbIX JUISl 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 | 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 KauecTtBenHsbie peakuyu 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
MIPOU3BOJICTBE | MPOU3BOJACTBEHHOMN nesitenbHOCTH) Bosmoxkubie Tembr | OK 04
HHOU JeSITeILHOCTH YETIOBEKA C KEWCOB: OK 07
NESITEIbHOCTU | MMO3UIINH DKOJIOTHYECKON 1. IloTemienue kiauMara u [IK 1.3
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
pacTUTEIBHBIX MPENapaToB.
5. XUMUS U DKOJIOTHUS.
9. HurepnperuposBars 3ammTa Kelica (c 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. IK 2.3
MPAKTUKHU B WCCIIETOBAHUS C 2.3a/1a4¥ Ha BBIYKCIICHHE
npodeCCHOHANT | COOTIOICHUEM TTPaBHUII CPEIHETro 3HAYCHUS
bHBIX 0€30MacHOr0 O0paIeHus C IKCIIEPUMEHTAIBHBIX JaHHBIX,
nabopaTopusix | BEMIECTBAMH U JJAOOPATOPHBIM | TIOTPEITHOCTH.
o0opynoBaHueM 3.IlpencraBnenue pe3ynbTaToB
SKCIEPUMEHTA B PAa3IMYHON
¢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 CTIOCOOBI BBIPA)KEHUS
KOHIIEHTpAUi U IepecueT
KOHIIGHTpauui (¢
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 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
I1K 2.3

9.4

XUMHUYECKUN
aHaiu3 npood
IIOYBEI

HccnenoBaTh XUMHUYECKUH
COCTaB MpOO MOYBbI

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
I1K 2.3

9.5

Hccnenosanue
00BEKTOB
6uochepsl

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

3amura keiica

Bo3MoXKHBIE TEMBI.

1. HccnenoBanue coctaBa
BOJIBI M3 PA3JIMYHBIX HCTOYHUKOB
Y PEKOMEHIAITUH T10 €€
HCIIOJIB30BAHUIO.

2. Hccnenosanue cocraBa u
KauecTBa MOJIOYHBIX MPOJIYKTOB.
3. Conep)xaHHe HUTPATOB B
3€pHOBBIX KYIbTypax, OBOIIAX,
KOpMax JJIsl )KUBOTHBIX.

4. HccnenoBanue mpoo
BOIOITPOBOIHOW BOJIBI HA MTPEIMET

OK 01
OK 02
OK 04
OK 07
K 1.3




YCTPaHEHHS )KECTKOCTH.

o. VYcerpaHneHue KecTKOCTH
BOJBI B CEIBbCKOXO03IUCTBEHHOM
JIeSITEILHOCTH.

6. Omnpenenenue coaepKaHus
BHUTaMHMHOB B
CENIbCKOX 031 CTBEHHOM
MPOAYKIIMH, KOPMaX JJIs
JKUBOTHBIX.




