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PaGouass mporpamma y4eOHON ITUCHUIUIMHBI «XHMHs» pa3paboTaHa B
cooTBeTCTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
cpeaHero mpodeccuoHaabHOro 00pa3oBaHus 1o crnenuainbHocTH  36.02.01
Berepunapusi, yrBepxkaennoro IIpukazom MuH#CTEpCTBAa 00pa30BaHUS U HAYKU
Poccun ot 23 Hos0pst 2020 1. Ne 657 , ®enepalibHbIM TOCYAAPCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CpEIHEro OOIIeT0 00pa30BaHUSA, YTBEPKICHHOTO
[Tpuxazom MunucrtepcTtBoM obpazoBanusi U Hayku Poccun ot 17.05.2012 r. Ne
413 (pen. ITpukazom MunucrepcTBa oOpasoBanus u Hayku Poccun ot 12.08.2022

r. Ne 732), MPUMEPHONW TMporpaMMoii  001eoOpa3oBaTelbHON  y4eOHOU
T CUUTIIUHBI Xumus, JUTSI npodeccnoHaTbHBIX
00pa3oBaTEeIbHBIX OpraHu3aluu, PEKOMEH0BAaHHON denepabHBIM
rOCyJ1apCTBEHHBIM OIOXKETHBIM 00pa3oBaTeNbHbIM YUPEKICHUEM

JOTIOJTHUTENBHOTO  TpodeccruoHaabHOro obOpazoBanust «HCTUTYT pa3BUTHA
npodeccHoHaTBLHOTO 00pa3oBanus» oT «18» anpeins 2025 r. npotokoi Ne 6/2025 u
PexoMmeHmanusiMu 1o OpraHu3aliiy MOJYYEHUsl CpeaHero ooiiero oOpa3oBaHus B
npezesiax OCBOCHHUSI 00pa3oBaTENIbHBIX MPOTpaMM CpPeaHEro MpodeccuoHaIbHOTO
oOpazoBaHuss Ha ©0a3e  OCHOBHOro  oOmiero  ooOpazoBaHusi  (IIMCHMO
JlenapramenTa rocyapCcTBEHHOM MOJIUTUKHU B chepe CPEIHETO
npodeccuoHanbHOTO  00pa3oBaHuss W IpodeccHoHaTbHOTO  OOy4YeHUS
Munuctepctsa npocserienns Poccun ot 01.03.2023 r. Ne 05-592).

CocraButenu: mpenoaaBatenu Kadeapsl o0meo0pa3oBaTeNbHBIX JAUCIUTIINH
[Namenko 2.0., Hepsibora T.B.
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1. MACHOPT MPOT'PAMMBI YUEBHOM JIJUCHOUTILIAHBI XUMU S

1.1. O6sa1acTh NPUMEHEHUSs] IPOTPaAMMbI

[Iporpamma  y4eOHOM  JUCHUIUIMHBI ~ SIBISIETCA  4YacThl0  MPOrpaMMBI
MOJATOTOBKM CIIELIUATUCTOB cpenHero 3BeHa B coorBercTBUM ¢ PI'OC CIIO mo
crienanbHoCcTH: 36.02.01 BeTepunapus

1.2. MecTo AUCHUIIMHBI B CTPYKTYpPe NPOrPaMMbl MOJATOTOBKHU CIICIIHAIMCTOB
CPEIHETO 3BEHA:

O6meobpa3oBaTeabHas TUCIUIUTMHA «XUMUS» W3ydaeTcsl Ha yITyOJIeHHOM
ypoBHE B  00miecoOpa3oBaTeIbHOM  IIMKJIE  y4eOHOTrO  IUlaHa  OCHOBHOM
npodeccCHOHaIbHOM  00pa3oBaTeIbHON MporpaMmel  crienuanbHocTH:  36.02.01
Berepunapus

Tpym1oeMKOCTh  JUCHUIUIMHBI ~«XHUMHS» Ha  YIIyOJEHHOM  YpPOBHE
coctaBisieT 128 dacoB, u3 KOTOphIX 88 "acoB - 6a30BbIN MOayb (7 pa3aenos) u 40
4acoB - TMPUKIAAHOW Monaynb (2 pazdena), BKIIOYAIONIUMNA  MPaAKTHUKO-
OpHUEHTHUPOBAHHOE COACPKaHNE KOHKPETHON MPOo(eCCHH UiTH CIIEITUATBHOCTH.

1.3. Heau u 3agaum JUCHMILUIMHBI — TPpeOGOBaHMsI K pPe3yJIbTATaM OCBOEHHUA
AMCIHMIINHBI
1.3.1. leau u 3aga4y JTUCHUTLIMHBI

Conepxanue mporpamMbl 0011€00pa30BaTEIbHON JUCHUIUIUHBL « XUMUSDH)
HAMpaBJICHO HA TOCTUKEHUE CICAYIOIINX HeJIeH:
— dbopMupoBaHHE€ CUCTEMbl XHMHUYECKUX 3HAHUW KaKk  BaKHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOM JIEXKaT
KJIIOUEBbIC TOHATHUSA, (yHAAMEHTAIbHBIC 3aKOHBI U TEOPUU XHMHH, OCBOCHHUE
S3bIKa HAyKH, YCBOGHHE W TIOHUMAHUE CYIIHOCTH JIOCTYMHBIX O000IIeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEW UX pa3BUTHUS U
CTAHOBJICHUS;
— dbopMHpoBaHrEe U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHYECKUX pPEaKIui, HEOOXOAUMBIX [Jisi MPUOOPETCHUS yMEHUMU
OpPUEHTUPOBATLCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUU, MMEIOLIUX MECTO
B IIPUPOJIE, B IPAKTUYECKOMN U ITIOBCEIHEBHOM KU3HU;
— pa3BUTHE YMEHUM U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM
U 00BSICHEHMEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOICHUEM MPaBUIT 0€30M1aCHOTO
oOpallieHHsI ¢ BEIECTBAMM.

3aaun JTUCUMILUIUHBI:
1)  chopmupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUCCKUX
MPOLIECCOB M SIBJIEHUM B OKPYXKAIOWIEU CpPENE, a TAKXKE UX CBSA3b C LEJIOCTHOM
HAay4YHOW KapTHHOW MUpa U JIPYTUMH €CTECTBEHHBIMU HAyKaMH;



2)  pa3BUTh YMEHUS COCTAaBJIATH (DOPMYIIbI HEOPTAHWYECKHX W OPraHUYECKHX
BEIIECTB, YPAaBHEHUS  XHMHUYECKHUX  pEaKIuil, OOBICHATb WX  CMBICIH,
UHTEPIPETHPOBATH PE3YJIbTAaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKH  TPOBEACHUS  NPOCTEHININX  XHUMHUYECKUX
IKCIIEPUMEHTAIbHBIX HCCIEAOBaHUI C COOMIOACHHWEM TpaBWJI OE€30MacHOTO
oOpalleHus ¢ BeleCTBaMU U 1TabOpaTOPHBIM 000PYA0BaHUEM;

4)  pa3BUTh YMEHUS HAXOJWTh, aHAJIH3HPOBATh M HCIIOIH30BATh WHPOPMAIHIO
XUMHUYECKOTO XapaKTepa U3 Pa3InyHbIX WH(OPMALMOHHBIX UCTOYHUKOB, BKIIIOUYAs
y4eOHYIO TUTEPATypPy, HaAyUHbIE MMyOJIMKAIIMA U UHTEPHET-PECYPCHI;

5)  chopmupoBaTh yMEHHS TPOTHO3UPOBATH TOCIEACTBHS CBOCH JIEATEIIEHOCTH
U XUMUYECKUX MPUPOAHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MTPOIIECCOB, YUUTHIBAS
BO3MOJKHBIE KOJIOTUYECKHE U COIIHAIbHBIE BO3/ICHCTBUS;

6) chopMupoBaTh MOHMMaHWE 3HAYUMOCTH IOCTHIKEHUH XWMHUYECKON HayKH
Y TEXHOJIOTUH Ui pa3BUTHUS COLIMAIILHOW M MPOU3BOJCTBEHHOU cep ¢ yMeHueM
IPUBOJUTH IPUMEPHI UX IPUMEHEHUS B PA3IUYHBIX CPepax KU3HH.

1.3.2. Ilnanupyemble pe3y/jbTaTbl OCBOEHHUsI 001e00pPa30BaTeJbLHOI
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Ocoboe 3HaueHue 001eo00pa3zoBaTeabHas AUCIUIUIMHA « XUMUSD UMEET MpU
dbopmupoBanun u pazsutuu OK 1; OK 2; OK 4; OK 7 u IIK 1.2; IIK 2.1,
NpeACTaBIeHHbIX B akTyanu3upoBaHHeiXx PI'OC CIIO no cnenuaibHOCTH:
36.02.01 Berepunapusi.



1.3.2. [Ilnanupyemble pe3yabTaThbl 0CBOECHNS 00111€00pa3oBaTeIbHOH JUCHUILIHHBI B cooTBeTcTBUHN ¢ 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
npodeCCHOHATLHON
JeSTSIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

JINYHOCTHBIE pe3yjJbTaThbl B HaCTU TPYAOBOI'O BOCIIUTAHUSA

FOTOBHOCTL K
TPYIOIO0ue;
TOTOBHOCTL K aKTHBHOH HESATEILHOCTH TEXHOJOTHYECKOH U
COIIMANILHOW  HANPaBICHHOCTH, CIIOCOOHOCTh HMHHIIUUPOBATH,
IUTAHUPOBATh U CAMOCTOSITEIILHO BBIMOJIHATH TAKYIO JIESTEILHOCTH;
WHTEPEC K Pa3sIuIHbIM chepaM MpoPecCHOHATBHON JACSITEIbHOCTH,
YMEHHUE COBEpIlIaTh OCO3HAHHBIM BBIOOP Oymymieil mpodeccuu u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTb M CIOCOOHOCTh K 0Opa30BaHUIO M CaMO0Opa30BaHUIO
Ha MPOTSHKEHUU BCEH JKU3HH.

OCO3HAaHHC L CHHOCTHU

TpYAY, MAacTepCTBa,

MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHUs

OBjiaseHne YHUBEPCAJIbHBIMH YYeOHBIMH I03HABATEIbHBIMH
JeliCTBASIMHU

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

CaMOCTOSITEIILHO (POPMYITHUPOBATh M aKTyaJIM3HPOBATH MPOOIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN MpPH3HAK WX OCHOBAaHUSA IS
CpaBHEHHUSI, KIIacCU(PUKALIUU U 000O0IICHNUS;

OTIPEICIIATH TENTH JISATSIILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUHU
UX JOCTHIKEHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHNS B PacCMaTPUBAEMBIX
SIBJICHUSX

JAucuumiimHapHble pe3yJabTaThl:

IIP6 01. chopMupoBaHHOCTH MPEIACTABICHUM: O
XUMHYECKON COCTABJISIOLIEH
€CTeCTBEHHOHAYyYHOW KapTUHBI MHpa, PO
XUMUW B TIO3HAHUW SIBIIGHUM TPUPOIBI, B
(GOpMUPOBAaHMM  MBILIUIEHUS UM KYJIbTYpbI
JUYHOCTH, €€ (YHKIHUOHATHHOM TPaMOTHOCTH,
HEOOXOMUMOW JUIsl pEIICHUs MPaKTHYECKHX

3aJlad M DKOJIOTHYECKM  OOOCHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3J0pPOBBIO M NPUPOJHOU
cpene;

IIP6 02. BmagecHHME CHCTEMOH  XMMHMYECKHX
3HaHUH, KoTOpas BKJIIOYAET:
OCHOBOIIOJIATAlOIINE  TMOHATUA  (XMMHYECKUI

AJIEMEHT, aTOM, JJICKTPOHHAsi 000JIOYKa aTroma,
S-, p-, d-3JeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCT,
JIEKTPOOTPHUIIATEILHOCTD, CTENEHb OKUCIICHUS,
XUMHAYECKass CBSI3b, MOJIb, MOJISIpHas Macca,
MOJISIpDHBIM ~ 00BEM,  YIVIEPOAHBIM  CKeJer,
(GyHKIMOHATBHAS TPYIIA, paJnKall, W30MEpHS,
M30MEphl, T'OMOJIOTHYECKUH psil, TOMOJIOTH,
YTJIEBOAOPOBI, KUCIOPOJI- U a30TCOACpIKAIIHE
COEMHEHUS, OMOJIOTHYECKU aKTHBHbBIE




BHOCUTH KOPPEKTHBBI B JESTEIBHOCTh, OIICHUBATh COOTBETCTBHE
pe3yJibTaToOB  M[EJsIM,  OLIGHWBAaTh  PUCKH  IOCIEACTBUI
JESITEIIbHOCTH;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPH PEIICHUU KHU3HCHHBIX
npo0Jem.

0) 0a30BbIE HCCIeN0BaTENbCKUE e CTBHS:

CTaBUTb MPOOJIEMBI

BJIQJICTh HaBBIKAMH Y4eOHO-HCCJICIOBATCIIbCKOW W IMPOCKTHOM
JESITCIIBHOCTH, HaBBIKAMH Pa3pelICHUS MPoOJIeM;

BBISABJIATH HpI/I‘-II/IHHO-CJIeI[CTBeHHBIC CBA3U U aKTyaHI/IBI/IpOBaTB
3a1[aqy, BbBIABUTATh T’ I/IHOTe3y cec peI_HeHI/ISI, HaXOIUThb apr YMCHTBI
JUISL I0Ka3aTeIbCTBA CBOUMX YTBEPXKICHHI, 3a7aBaTh MapaMeTpbl U
KPUTEPUH PEILICHUS,

AHAJIM3UPOBATh MOJIYUYCHHBIC B XOJIC PEIICHUS 3a/1a4K PE3yJIbTaThl,
KpHTquCKH OLICHHUBATh HX ZIOCTOBepHOCTB, HpOFHO3I/IpOBaTB
U3MCHCHHE B HOBBIX YCIIOBUSX;

YMETh TEPEHOCUTh 3HAHHS B TO3HABATEIILHYIO M IPAKTHYECKYIO
001aCTH >KU3HEICATEIHEHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001aCTeil;
BBIJIBUTaTh HOBBIC HJCH, INPEAjarath OPUTHHAIBHBIC MOIAXOABI U
peleHus;

U 3aJa4dd, JOIIyCKarolIue aJIbTCPHATUBHBIC

pelIeHus.

BelecTBa (YIrJIeBOIbI, JKUPHI, OCIKH), MOHOMED,
oJIuMeEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COETMHEHMUS,
KPUCTATUYECKAs] PEIIETKA, TUIbI XUMUYECKIX
peakuuii  (OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE,
9K30-U DHJOTEPMUYECKHE, PEAKIIMH HOHHOTO
oOMeHa), pacTBop, 3JICKTPOJIUTHI,
HEAJICKTPOJIUTHI, ANEKTPOIUTHICCKAS
JUCCOLMAIUs, OKHCIUTENb, BOCCTaHOBUTEIIb,
CKOPOCTh XMUMHYECKOH pEaKIuu, XUMHYECKOe
paBHOBecHE€), TEOpUHM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OPTAaHMYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JIEKTPOJIUTUYECKOU
quccouranuu, nepuoguyeckud 3akon .M.
MenzeneeBa, 3aKOH COXPAHEHHUS  MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYCCKHUI S3BIK XHUMHH,
(dakTonornueckue CBEIEHHS O CBOICTBaXx,
cocTase, MOJTYYCHUN " 0e30macHoM
UCIIOJIb30BaHUU BaXKHEUIINX HEOPTaHUYECKUX U
OpPTaHHYECKUX BEIICCTB B OBITY U MPAKTHICCKON
JeSITEIbHOCTH YEeJIOBEKa,

IIP6 03. chopmMupoBaHHOCTh YMEHUM BBHISIBIIATD
XapaKkTepHble  TpPHU3HAKM M  B3aUMOCBS3b
W3YYCHHBIX TIOHSITHH, MIPUMCHSTH
COOTBETCTBYIOIIME TIOHATHS TPU OMHCAHUU
CTPOCHHS ¥ CBOHCTB HCOPraHWYECKUX U
OpPTaHMYECKUX BEIIECTB W WX IPEBPAICHUN;
BBISIBJISITH B3aMMOCBSA3b XUMHUYECKHX 3HAHUU C

MOHATUSIMA W TPEJICTABICHUSMH  JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

nP6 04. chopMUPOBAHHOCTH  YMEHHH
HCIIONIB30BaTh  HAMMEHOBAaHUS  XMMHYECKHX
COETUHEHUN MEXIYHAPOJHOTO COI03a




TEOPETUYECKON W MNPUKIAAHON XUMHUH H
TPUBUAIbHBIC HA3BaHUS BaXXHEWIINX BEIICCTB
(aTHUIIEH, aleTWiIeH,  TJIMIEpPUH,  (EHOI,
dbopManpaerua, yKCycHas KHUCIIOTa, TJIMIWH,
yrapHbpld  Ta3, VYIJICKUCIBIA Ta3, aMMHak,
ramieHas  M3BECTh,  HEralllcHas  M3BECTbh,
MUTHhEBAs COJIAa U JIPYTUX), COCTABIATH (DOPMYJIBI
HEOPTaHMYECKUX U OPraHUYECKUX BEIICCTB,
YPaBHEHHUS XUMHYCCKHUX PEAKIIMH, O0BICHATh UX

CMBICIJI, MOATBCPIKIAATH XapaKTCPHBIC
XUMHNYCCKHUC CBOMCTBaA BCIICCTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTaAMU n

3aIMUCSIMHU YPAaBHEHUI XMMUYECKUX PEaKIni;
nP6 05. chopmMupoBaHHOCT  yMEHHA
yCTaHaBJIMBaTh IPHHAIICKHOCTh H3YyYECHHBIX
HEOPraHUYECKUX M OPraHMYECKUX BEIIECTB K
OIpeIeTICHHBIM KJlaccam u rpymnmnam
COC/IMHCHUH, XapaKTepH30BaTh HMX COCTaB H
BaXHEHIINE CBOICTBA; ONpENENsATh  BUJBI
XMMHYECKHX CBs3el (KOBaJCHTHAs, WOHHA,
MeTaJTHYecKas, BOJIOPOHAS), THUTIBI
KPHCTAUTHYCCKUX pemieTok BEILIECTB;
KJIacCH(PUIIMPOBATH XMMUYECKHE PEAKIIHH;

IIP6 07. chopMupOoBaHHOCTH YMEHHI
IPOBOJIUTH PACYETHI 0 XUMUIECKUM (hopmyrtam
Y YPAaBHCHUSM XMMUYECKUX PEaKIHid C
UCIIOJIb30BaHUEM (DU3UYECKUX BEITMYMH,
XapaKTEePU3YIOIIHNX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIIOBUS) Ta30B, KOJTUYECTBA
BEIIIECTBA; MCIIOJIb30BATH CHCTEMHBIC
XMMHUYECKHE 3HAHUS JIJTSI IPUHSATHUS PEILICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYaIHSIX,




CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHHECM.

OK 02.
Hcnons3oBath
COBpEMEHHBIE CPEICTBA
MOKCKA, aHaJIN3a U
HWHTEPIIPETAINH
nHpopManuu u
MH(pOPMALOHHBIE
TEXHOJIOTUU JIJIs
BEITIOJTHEHUS 33124
npodeccnoHanbHOM
JeSTEIbHOCTH

JIMYHOCTHBIE Ppe3yJbTaThl B YACTH IEHHOCTH HAY4YHOIO
MO3HAHUS:
—  cOpMUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO

COBPEMEHHOMY YPOBHIO pAa3BUTUSI HAayKd H OOIICCTBEHHOM
MPAKTHUKH, OCHOBAHHOTO HA JTUAJIOre KYJbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
COBEPILECHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KYJIbTYpbl Kak
CpelcTBa B3aUMOJEHCTBUS MEXTY JIFOJbMU U IIO3HAHUS MUPA;
OCO3HAHME LEHHOCTHM HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIIATh IIPOCKTHYIO M HCCIEAOBATEIBCKYIO JAESITEIBHOCTD
WHJUBU]IyaJIbHO U B PYIIIIE.

MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHHs

OBjaseHne YHUBEPCAJIbHBIMH Y4YeOHBIMH I03HABATEIbHBIMH
JleliCTBASIMHU

B) pabora ¢ ungopmanmei:

BJIAJCTh HAaBBIKAMH TIOJXYYEHUS HWHPOPMALUU U3 HCTOYHHKOB
pPa3HBIX THIIOB, CAMOCTOSITEIBHO OCYHIECTBIATH IIOUCK, AHAJIU3,
CHUCTEMAaTH3allMi0 U HMHTEPIPEeTaluI0 HHPOPMALUU PpPa3IHMYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CO3/1aBaTh TEKCThI B pa3jIMuYHBIX (popMarax ¢ y4yeToM Ha3HAYCHMs
uH(pOpMallMl M 1LEJeBOM ayIuTOpUH, BBIOMpas ONTHUMAaJbHYIO
(dbopMy mpeacTaBICHUs U BU3YyalIU3alluy;

OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HWH(pOpMAIUH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIbHO-3TUYECKUM HOpMaM;

BJIaJIeTh HaBbIKAaMM PACIIO3HABaHM U 3aILUTHI HHPOpMaIuy,
nH(}OPMALIMOHHON OE€30MaCHOCTH JIUYHOCTH.

JAucuunimHapHbie (mpeaMeTHbIE)
pe3yJabTaThl:

IIP6 06. BiaseHHe OCHOBHBIMU METOJIAMU
HAay4YHOI'O0 TIO3HAHUS BEUIECTB M XUMHUYECKUX
SIBJIEHU (nabmonenue, U3MEpEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

P66 07. chopMupoBaHHOCTH  YMEHHH
IPOBOAUTH PACUETHI IO XUMUYECKUM (opMyIamMm
U YpaBHEHUSAM XHMMHYECKUX pEaKIuid ¢
UCIIOJIb30BAaHUEM buznueckux BEJIMYMH,
XapaKTEepU3YIOIINX BEIIECTBA c
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0OBeMa
(HOpMaJIbHBIE ~ YCIIOBHUSI) Tra30B, KOJUYECTBA
BEILECTBA; UCII0JIb30BaTh CUCTEMHbIE
XUMUYECKUE 3HAHMS ISl TIPUHSATUS PEIICHUN B
KOHKPETHBIX AKU3HEHHBIX CUTYyaLUIX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHEM;
11Po 08. c(hOopMUPOBAHHOCTH yMEHUM
IJIAHUPOBaTh W BBIOJNHATH  XUMUYECKUU
OKCIIEPUMEHT  (TpeBpalleHuss OpPraHuYecKuX
BELIECTB NPU HArpEeBaHMUHU, MOJYUYEHHE ITHIICHA
U H3y4EHHE €ro CBOMICTB, KayeCTBEHHBIE
peakuuyu Ha anbJeruibl, Kpaxmal, YKCYCHYIO
KHUCTIOTY; IeHaTypalusi OeKOB MPH HarpeBaHUH,
IIBETHBIC PEAKIIUU OEIKOB; MPOBOAUTH PEAKIIUU
MOHHOTO OOMEHa, OMpPENENsTh Cpely BOJTHBIX
pacTBOpOB, KaUE€CTBEHHbIE peaklUy Ha CyIb(aT-
, KapOoHaT- M XJIOpUI-aHUOHBI, HA KATHOH
aMMOHHUSI;, pelIaTh SKCIEPUMEHTAIBHBIC 3a/1aUn
no Ttemam "Meramnsl" u  "Hemeramnwl") B
COOTBETCTBUU c npaBUIaMu TEXHUKH
0€30IaCHOCTH NPH OOPAIIEHUHU C BEIECTBAMHU U




1abopaTOpHBIM O0OpPYAOBaHUEM; TIPEIICTABIATH
pe3yNbTaThl XMMHYECKOTO JKCIEPHMEHTa B
¢dbopme 3ammcu ypaBHEHHH COOTBETCTBYIOLIMX
peakuuii U1 HOpPMYITHPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yJbTAaTOB;

I1P6 09. chopMUPOBaHHOCTH YMECHHS
aHAJTM3UPOBATh XUMHUYECKYIO0 HHPOPMAIIHUIO,
MOJIy9aeMYI0 U3 Pa3HBbIX HCTOYHHUKOB (CPEICTB
MaccoBOW MH(pOpMaNnH, ceTh HTEpHET U

JPYTHE).

OK 04.

D hexTHBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH/Ie

JIM4HOCTHBIE Pe3yJILTATHI B YACTH FPAKIAHCKOT0 BOCITUTAHUS

— TOTOBHOCTb BCE€CTHU COBMCCTHYIO [JCATCIBHOCTH B HMHTCPECAX
Ipa)KAaHCKOro OOIIECTBa;

— yMEHHE B3aWMOJICWCTBOBATh C COLMUAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBUH C MX (PYHKIMSAMU U HA3HAYCHHEM.

MetanpeamMeTHble pe3yJabTaThl 00yYeHHs:

OsBjaagenue YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMU
JelcCTBUSIMU:

0) coBMecTHAsI JIesITeJIbHOCTD.

— TIOHUMaTh W WCMOJB30BATh TMPEUMYIIECTBA KOMAaHJAHOW W

UHAUBUAYaAJIbHON paboThI;

— TPUHUMATh LEJIM COBMECTHOHM NIEATEIBHOCTH, OPTaHU30BbIBATh U
KOOPAMHUPOBAaTh JAECUCTBUSA IO €€ JOCTUKEHHUIO: COCTAaBIISTh IIAaH
JIEUCTBUM, paCHpENesiTh POJIM C Y4ETOM MHEHMH YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

— KOOPAMHHUPOBATh U BBINOJHATH PAaOOTy B YCIOBUSIX PEAIbHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUS;

— OCYHIECTBIATH IO3UTHBHOE CTPAaTErMYECKOE IIOBEJICHHE B
pa3IMYHBIX CUTYalUsIX, MPOSBIATH TBOPUYECTBO U BOOOpa)keHHE,
OBITh UHUIIMATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU /1€fiCTBUAMM:

r) NPpUHATHE ce0s M APYTUX JI0dei:

— TpPUHUMATh MOTHUBBI U apryMEeHThl APYTUX JIOAEH IpHU aHalIM3e

JAucunnimnHapHbie
pe3yJIbTaThl:

I1P6 08. chpopMUpOBaHHOCTH YMEHHI
IUTAHUPOBATH U BBITIOTHATH XUMUYCCKUI
9KCIIEPUMEHT (IIPEeBpAIICHUS OpPraHMYECKUX
BEIIECTB MIPU HAIPEBAHUH, MOJTyYEHUE ITUIICHA
U U3yYEHUE er0 CBOWCTB, KAYECTBECHHbBIE
peaKIu Ha alibJIeTUbl, KpaxMall, YKCYCHYIO
KUCJIOTY; IeHaTypalus OeJIKOB MpU HAarpEeBaHUH,
[IBETHBIC PEAKIIUU OEIKOB; TPOBOIUTH PEAKIINH
MOHHOTO OOMEHa, ONPEENSITh CPEy BOIHBIX
pacTBOPOB, KAUECTBEHHBIE pEaKIUU Ha Cylbdar-
, KapOOHAT- U XJIOPHU/I-aHHUOHBI, Ha KATHOH
aMMOHWUSI; peIIaTh YKCIIEPUMEHTAIbHBIC 3aa41
no TeMaM "Metanns" u "Hemerannst") B
COOTBETCTBUH C MMPABUIIAMH TEXHUKHU
0€30MMacHOCTH MPH OOpaIICHUH C BEIIECTBAMU U
nabopaTopHBIM 000PYI0BaHUEM; IPEJCTABISATh
Pe3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
(dhopme 3anucu ypaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyIHUPOBATH BBIBOIBI HA OCHOBE
ITUX PE3yJIbTATOB.

(mpeaMeTHbIE)




pe3yNbTaTOB JEATEILHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh NOHMMATh MUP C MO3ULUH JIPYrOro YEJIOBEKA.

OK 07.

CopnelicTBOBaTh
COXPaHCHHIO
OKpY>Karollen Cpebl,
pecypcocOepex eHulo,
MPUMEHSTH 3HaHUS 00
W3MCEHEHHHU KJIMMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO JCHCTBOBATH
B UpE3BbIUATHBIX
CUTYaLUsX

JINYHOCTHBIE pe3yjabTaThbl B YACTHU 3KOJOTHYECKOIo BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh ~ JKOJOTHMYECKOH  KYyIbTYphI, TOHUMaHUE
BIIMSIHUSI COLIMAJIbHO-?)KOHOMHUYECKUX IIPOLIECCOB Ha COCTOSIHHE
OPUPOJHON M COIMAIBHOM Cpelbl, OCO3HaHHE TIJI00AIbHOTO
XapakTepa KOJOTHUECKUX Mpodiem;

IUTAHUPOBAHKE U OCYILECTBJICHHE IEUCTBUI B OKpY KaloIIeH cpefe
Ha OCHOBE 3HAHUS 1IeJiel YCTOMYMBOTO Pa3BUTHSI YEIOBEYECTBA;
AKTHUBHOE HEMPUSITHE NCUCTBHUM, MPUHOCAIIUX BPEIl OKPY>KAIOIICH
cpene;

YMEHHE IPOTHO3UPOBATH  HEOJIATONPHUSATHBIC  AKOJOTHUECKUC
MOCJIEACTBHS NPEANPUHUMAEMBIX JICUCTBUIM, IPEIOTBPAILATH UX;
pacUIUpEHUE OIbITa JeATeIbHOCTH 9KOJIOTHYECKON
HAIPaBJICHHOCTH.

MertanpeamMeTHble pe3yabTAThl 00y4eHUs

OBiajgeHne yHHMBEPCAJBHBIMH YYeOHBIMH I03HABATEJIbHBIMH
AeHCTBUAMMU:

B) padorta ¢ nHpopManmei:

HCII0JIb30BaTh CPEICTBA NH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX
TE€XHOJIOTUH B PELIEHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U
OpraHM3aIMOHHBIX 3aJ]a4 C COOJII0/IEHNEM TpeOOBaHUI SPrOHOMUKH,
TEeXHUKU 0€30IIaCHOCTH, TUTHEHBI, peCypcocOepeKeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MaCHOCTH.

JAucnuniamHapHbie (mpeaMeTHbIE)
pe3yabTaThl:

ITP6 01. chopMUPOBAHHOCTH MIPEACTABICHHI: O
XUMHYECKON COCTaBJIAIOLLIEH

€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, pOJIHU
XUMUUA B TIO3HAHUU SIBIIGHUM TNPUPOIBI, B
(GOpMUPOBAaHMM  MBILIUIEHUS U KYJIbTYpbI
JUYHOCTH, €€ (YHKIHUOHATHHOM TPaMOTHOCTH,
HEOOXOMUMOW JUIsi PEIICHUs MPaKTHYECKHX

3a7a4 M OKOJIOTHYECKH  O0OOCHOBaHHOTO
OTHOIICHHSI K CBOEMY 3JIOPOBBIO M MPHPOTHOU
cpene;

I1P6 10. chopmupoBaHHOCTH YMEHUN
co0JIr0/1aTh MPaBUJIa YIKOJIOTHYECKU
1€JIeCO00Pa3HOTO MOBEACHHUS B OBITY U
TPYAOBOM JEATEILHOCTHU B LEJIAX COXPAaHEHUs
CBOETO 3/10POBbS U OKPYKAIOLLEH TPUPOIHON
CpE€JIbl; YUUTHIBATh OMACHOCTH BO3JICHCTBUS Ha
KHUBBIE OPTaHU3MBI OIPEICIICHHBIX BEIIECTB,
ITOHMMasl CMBICJI TOKa3aTesl peAeIbHOM
JIOMYCTUMON KOHILIEHTPALUH.

IIK 1.2. IIpoBenenue
BETEPUHAPHO-CAHUTAPHBIX
MEpONPUATHN IS
MpEAYNPERKACHUS
BO3HUKHOBEHUs O0JIe3HEN
KUBOTHBIX.

JIP 09. '0TOBHOCTB U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caMo00pa30BaHMIO, HA TIPOTSHKEHUH BCEH KU3HH; CO3HATEIIHLHOE
OTHOILICHHE K HENPEPHIBHOMY 00pa30BaHHIO KaK YCIOBUIO YCHEITHON
po¢eCCUOHATBHON U 0OIIECTBEHHOU JIEATETLHOCTH.

JIP 13. Oco3naHHbIi BbIOOp Oyay1eit mpodeccuu 1 BO3MOKHOCTEH
peanu3aii COOCTBEHHBIX )KU3HEHHBIX TUTAHOB; OTHOIICHUE K
npoeCCHOHATILHOM IeATETFHOCTH KaK BO3MOXKHOCTH y4acTus B
peIIeHUH JJMYHBIX, OOMIECTBEHHBIX, TOCY/IapCTBEHHBIX,

I1P6 1 ChopmupoBaHHOCT PEACTABICHUN O
MECTE XMMUHU B COBPEMEHHON HAy4YHOU KapTUHE
MUpa; TOHUMaHUE POJIU XUMHUH B
dhopmMupoBaHUM Kpyro3opa U GyHKIIMOHATBHON
IPAMOTHOCTH 4€JIOBEKA JUIS PEILICHUS
MPAaKTHYECKUX 3a/1a4;

[1P6 3 BnageHue OCHOBHBIMUA METOLAMU
Hay4HOT'0 IT03HaHUS, UCIIOJIb3yEMBIMU B XUMUH:




oO0IIeHaIMOHATBHBIX TTPOOIEM.

MP 01. YMmeHue caMoCTOSATENBHO ONPEAEIATD LIENU ACITEIbHOCTU U
COCTaBJIATH IUIAHBI JICATEIILHOCTH; CAMOCTOSATEIILHO OCYIIECTBIIATD,
KOHTPOJIUPOBATH U KOPPEKTUPOBATE AEATEIBHOCTD; UCIIOIB30BAaTh BCE
BO3MOJXKHBIE PECYPCHI TSI JOCTHIKEHUS ITOCTaBICHHBIX LIEIeH 1
pcaji3ali IJIaHOB ACATCIBHOCTHU, BBIGI/IpaTB YCICHIHBIC CTPATCTHUU B
Pa3INYHBIX CUTYAIUSIX

HaO0JII0/IeHNE, OTIMCAHUE, U3MEPEHHUE,
IKCIIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSCHSTH Pe3yJbTaThl MPOBEECHHBIX OMBITOB U
JIeJIaTh BBIBOJIBI, TOTOBHOCTH M CIIOCOOHOCTh
MPUMEHSATH METO/IbI IO3HAHMS TIPU PEIICHUHT
MPaKTUYECKUX 3a/1a4;

[TP6 5 Bnaaenue npaBuiiaMu TEXHUKH
0€30MMaCHOCTH MPH KCIIOIH30BAHIUH XUMUIECKIX
BEIIIECTB;

[IK 2.1. TlpenynpexaeHue
3a005IeBaHUMN KUBOTHBIX,
MIPOBEACHUE CAHUTAPHO-
MIPOCBETUTENbCKON
JeSITEIbHOCTH.

JIP 09. '0TOBHOCTB U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caMo00pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HU;, CO3HATEIBHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO YCICIITHOMN
npodeccnoHanbHON U 0OLIECTBEHHON AESITETLHOCTH.

JIP 13. Oco3HaHHBIi BEIOOP Oymyiei mpohecCuu U BO3MOXHOCTEH
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOILICHUE K
npodeccCHOHATEHOM IEATEIIFHOCTH KaK BO3MOKHOCTH Y4aCTHs B
pElIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIICHAIIMOHAIBHBIX MTPOOJIEM.

MP 03. Bnanenue HaBbIKaMH [103HABATEIBHOM, Y4eOHO-
HCCIIeIOBATEIILCKON M MIPOCKTHOU JCSTSIIbHOCTH, HaBBIKAMH
paszpelieHus mpodsieM; CocOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHHS MPAKTUISCKUX 3a/1a4,
MPUMEHEHUIO PA3TUYHBIX METOJIOB TIO3HAHUA.B CO3JJaHUH HOBOI 0a3bl
MaTepHATBLHOU KYJIBTYPBI, B PEIICHHH IIO0ATLHBIX TIPOOIJIeM
YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA

I1P6 1 ChopmMupoBaHHOCTH MPEICTABICHUN O
MeCTe XUMHUU B COBPEMEHHON Hay4YHOU KapTUHE
MUpA; MOHUMAHHUE POJTU XUMHUU B
(dhopMHUpOBaHUU KPYro30pa v (PyHKIIHOHAIEHOM
IPaMOTHOCTH YeJIOBEKa JIJISl PEIICHHUS
NPaKTUYECKUX 3a]1a4;

[1P6 3 BnageHue OCHOBHBIMU METOJaMHU
HAYYHOTO [TO3HAHMSI, UCIIOJIb3YEMbIMH B XUMHH:
HaOJro/IeHue, OMMCaHNe, U3MEPEHUE,
IKCIIEPUMEHT; yMEHUE 00pabaThIBaTh,
OOBSICHSTH PE3Y/IbTATHI MPOBEJICHHBIX OTBITOB H
JIeNIaTh BBIBOJIbI; TOTOBHOCTH U CITIOCOOHOCTH
MIPUMEHSITh METOJIbI TIO3HAHUS TIPH PEIICHUN
MPAKTUYECKUX 3a7ay;

[TP6 6 ChopmMupoBaHHOCTH COOCTBEHHOM
MO3UIINH 110 OTHOIIEHUIO K XUMHUECKON
nH(}OPMAIIHAHN, TIOTyIaeMON U3 Pa3HBIX
UCTOYHUKOB




2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUIIJIUHBI

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 3aHATUS 20
7a00paTOpPHBIC 3aHITUS 28
KOHTPOJIbHBIE paOOThI 8
IIpodeccrnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 40
(conep:kaHue MPUKJIATHOTO MOTYJIs1)

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

KOHTPOJIbHBIE paOOThI

CamocrosiTeibHas padora

Wrorosas arrecranus B popme nudGepeHnpoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4eckuil IJIaH U coJep:KaHue Y4eOHOM TUCIUINJINHBI X UMM

HaumenoBanme Coz[epmafme y'{eﬁﬂoro MaTepuaJia (OCHOBHOC u leO(l)eCCI/IOHaJIBHO OpI/IeHTI/IPOBaHHOQ), O0bem dopmupyemMbie
pa3iesioB U TeM naﬁopaTopnble U NMIPAKTUYCCKHUE 3aHATHSA, HpI/IK.JIaIlHOi/i MOAYyJb 4acoB KOMIIEeTeHIIMHU
1 2 3 4
OcHOBHOE cojiep:KaHne 88
Pa3znen 1. Teoperuueckue 0CHOBbI XMMHH 34
Tema 1.1. OcHOBHOE cojlep:KaHNe 2 OK 01
OcHOBHBIE Teopernueckoe o0yueHne 2
XUMHYCCKHE NOHATHA | XUMHUYEeCKHU 3TIeMEeHT. AToM. Sapo aToMa, H30TONBI. DIIEKTPOHHAS 000JI09YKa. DHEPreTHIeCKUEe YPOBHH, ITOTyPOBHU. 2
1 3aKOHBI, CTPOCHHUE ArtomHsle opbuTain, s-, p-, d- anemenTsl. OCOGEHHOCTH PACIIPEICICHIS 3IEKTPOHOB [0 OPOHUTAIISIM B aTOMAX 3JIEMEHTOB
aTOMOB XMMHYECKHUX MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAs KOHPHUTrYypalus aToMOB. OCHOBHbIE XUMUYECKUE 3aKOHBI.
SJIEMEHTOB
Tema 1.2. OcHOBHOE coiep:KaHue 2 OK 01
[Tepuoanueckuit TeopeTnueckoe odyueHue 2 OK 02
3aKOH U Ilepuonuueckas cucreMa xumuueckux aaemeHToB .M. MenneneeBa. ®usuueckuii cmpica Ilepuonnyeckoro 3akona .M. 2 K 1.2
IMepuoanueckast MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMUUECKHX JIEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX M CJIOMKHBIX BELIECTB
CUCTEMA XUMHUYCCKUX | B COOTBETCTBUU C MOJOKEHHEM XUMHUYECKOTO dieMenTa B [leproandeckoit cucteMe. MUpOBO33peHYECKOE M HAYYHOE 3HAYCHUE
anemeHToB /l. M. Ilepuonuueckoro 3axona JI.M1. Menaeneesa. [Ipornossr [1.M1. MenaeneeBa. OTKpBITHE HOBBIX XUMHUUECKHUX HJIEMEHTOB.
Menjieneesa, ux cBa3b | Pemenne IIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA XapaKTepU3aLUl0 XUMHYECKUX 3JIEMEHTOB
C COBPEMEHHOM «MerTamieckue / HEMETAIIIMYECKAE CBOUCTBA, 3IEKTPOOTPHIATEIBHOCT U CPOACTBO K IIEKTPOHY XUMHUECKHX HIICMEHTOB B
TEOpHEN CTPOECHUS COOTBETCTBUE C UX JEKTPOHHBIM CTPOECHUEM M MOJIOKEHUEM B IEPUOJUUECKON CUCTEME XMMHUUECKUX 35ieMeHToB [1.1.
aTOMOB MenpaeneeBa.
Tema 1.3. OCHOBHOE cofiep:KaHne 2 OK 01
Crpoenue Bemecta n | [lpakTuyeckue 3aHATHS 2
npupojia XMMUIECKON | CTpoeHHe BElecTBA. XUMUYECKAs CBsI3b. BUIbl XAMUYECKOH CBA3M (KOBAJEHTHAS HEMOJIPHAS M IIOJSIPHAS, HOHHAS, 2
cBa3u. MHOrooOpasne | meramindeckas). MexaHu3Mbl 00pa30BaHMUs KOBAJICHTHOM XUMUUYECKOH CBA3H (OOMEHHBIH U JIOHOPHO-AKIIENTOPHBIH).
BEIIECTB Bonopoanas cBs3b. BaneHTHOCTB. D1I€KTpOOTpULATENLHOCTD. CTeneHb OKUCIEHNs. IOHBI: KaTHOHBI U AaHUOHBI.
JleMoHCTpanust MoJiesiell KpUCTAUIMYECKUX PEIIETOK: HOHHOM (XJIOPH HATPHs), aTOMHOM (TpaduT U aimMas), MOJIEKYJISIPHOM
(yraexucinelii Ta3, 0J), METAJNINUECKON (HaTpuii, MarHui, MeJib). PemeHne npakTHUeCKnX 3aJaHUi Ha COCTaBIICHHUE
3JIEKTPOHHO-TpadIecKuX (GOpMyJl 31eMeHTOB | —4 IepHoIoB.
Tema 1.4. OcCHOBHOE cofiep:KaHne 4 OK 01
Knaccudukarmus, Teopernueckoe o0yuyeHue 2 OK 02
W HOMCHKJIaTypa Knaccugukarms Heoprannueckux BemecTB. HoMeHKIIaTypa HEOpraHn4eCKUX BeIiecTB (OKCHIBI, THAPOKCUIBI, KUCIOTHI, COJIN). 2
HEOPraHUYECKUX BermecTBa MOJIEKYIISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. ATperaTHble COCTOSHUA BemecTBa. Kpucrammmyeckne u aMmophHble
BCIICCTB BEIIECTBA. 3aKOH MOCTOSHCTBA COCTAaBa BEUIECTBA. THUIBI KPUCTAITMIECKUX PEIIETOK (ATOMHAS, MOJIEKYJISIpHAsI, HOHHAS,
MeTaJUTMYecKas). 3aBUCUMMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMYCCKON PEIIETKH
I[IpakTnyeckue 3aHATHSA 2
Perenne npakTHUeCcKUX 3aJaHui MO Kiaccu(UKauU, HOMEHKIIATYpe U XUMHUUECKUM (OpMyJIaM HEOPTaHMYECKUX BEIIECTB 2
Pa3IUYHBIX KIaccoB (YrapHBIN ra3, YrIEKUCIBINA ra3, aMMHAK, FalllieHas U3BECTh, HeraleHasi H3BeCTh, IMTHEBAst COJla M JPYTUX):
Ha3BaHUs BemiecTB o MexayHapoaHoii (MIOITAK) winu TpuBHanbHONH HOMEHKIIATYPE M COCTaBJIEHHE (POPMYJIIBI XUMUYECKUX
BEILIECTB, ONpe/eNIeHNe TPUHAUIC)KHOCTH K Kiaccy. [Touck nadopmanny 1o Ha3BaHUSIM, HASHTU(HHUKATOPAM, CTPYKTYPHBIM
dhopmynaM. AHanU3 XUMUYIECKOW MH(POPMAIINH, TIOTYyJaeMON U3 Pa3HbIX KCTOYHUKOB (CPEJICTB MAaCCOBOW MH(POPMAITUH, CETh
WHTtepHeT u npyrue)
Tema 1.5. Tunst OcHOBHOE cojiep:KaHue 6 OK 01
XUMHYECKHX TeopeTuueckoe o0yueHne 2 OK 02
peaKuuii Xumuueckas peaknus. Kinaccudukalins 1 THITBI XHMAYECKUX PEAKIIMi B HEOPTaHWIECKOW W OPraHUYeCKON XUMHUH. 3aKOHbBI 2




COXpaHEHHS MACChl BELLIECTBA, COXPAHEHUS U MPEBPALLEHUS YJHEPTUU MTPU XUMUUECKHUX peakusiX. OKUCIUTETbHO-
BOCCTAaHOBUTEINIFHBIE peakiy (YpaBHEHHUS OKUCICHUSI-BOCCTAHOBIICHIS, CTETICHh OKUCIICHUS, OKICIUTEIh U BOCCTAHOBUTEIIb,
MPOIIECCHI OKUCIICHHS U BOCCTAHOBIICHHSI, BAKHCHIIINE OKUCIIUTEIIN M BOCCTAHOBUTEIN, METO/] 3JICKTPOHHOTO OajaHca,
9JIEKTPOJIU3 PACTBOPOB U PACILIABOB BEUIECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH B IPUPOE, IPOU3BOICTBEHHBIX
IpoIeccax U )KU3HEACATEIbHOCTH OPTaHU3MOB)

IIpakTHUyecKkHe 3aHATHS

CocraBicHUE YpaBHCHUI PeaKIMii COCTUMHCHHUS, PAa3JIOKCHHUS, 3aMCIIICHHS, OOMEHA. Y PaBHEHUsI PEaKIMiA TOPEHUsI, HOHHOTO
oOMeHa, OKHUCIICHHSI-BOCCTAHOBJICHHSI. PacueT KOJMIMUECTBEHHBIX XapaKTEPUCTHK UCXOAHBIX BEIIECTB U MPOJLYKTOB PEAKIIHH.
PacueT KOMMYECTBEHHBIX XaPAKTEPUCTHK MPOAYKTA PEAKIIMU COSIUHEHHUS, €CITH OJTHO M3 BEIIECTB AaHO B U30BITKE W/HIIH
COJICPXKUT TpUMecH. PacueT MaccoBoii Wi 00bEMHOM JIOJTU BBIXO/Ia IPOTYKTA PEAKIIUU COCTUHCHHS OT TCOPETUY CCKH
BO3MOXKHOTO. PacdeT 00beMHBIX OTHOIIEHH Ta30B. PacueT Macchl (00beM, KOTMUECTBO BEIIECTBA) MPOIYKTa PEAKIIUH, eCIN
OJTHO M3 BEIECTB JIAHO B BUJIE PACTBOPA C ONPEJICICHHOW MacCOBOM JI0Jiell paCTBOPEHHOTO BEIIECTBA.

YpaBHEHHS OKUCIICHHUS-BOCCTaHOBJICHUA. CTeneHb OKUCIIeHUs. OKUCIIUTENh U BOCCTAHOBUTENh. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIUHU B IPUPO/IC, IPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEACATEILHOCTH OPraHI3MOB.

JlabopaTopHble 3aHATHS

JlabopaTopHnas padoTa «Peakiun HOHHOTO 0OMeHay. CocTaBJICHUE PEaKIMii HOHHOTO OOMEHA IMyTEM COCTABIICHHS UX MOJHBIX U
COKpAIICHHBIX HOHHBIX YPaBHEHHIH.

Tema 1.6.
CxopocTb

XUMHNYCCKUX peaKL{Hﬁ.

XHUMH4Yeckoe
paBHOBecHE

OcHoBHOE COACPKAHUC

TeopeaneCKoe oﬁyqe}me

CKOpPOCTh peakIny, ee 3aBUCHMOCTb OT Pa3IIIHBIX (DaKTOPOB: MPHPOIBI PEaTrHPYIOIINX BEIIECTB, KOHIIEHTPAIIHN
pearupyromuX BEMeCTB, TEMIIEPATYPhl U IUIOMIAIN PEaKIIHOHHON TOBEPXHOCTH. TerIoBbIe A3 PEKTH XUMHYSCKIX PEaKIHii:
9K30- U SHI0TEpMUUecKre peakiun. OOpaTuMbIe peakiiui. XUMUIECKoe paBHOBecHe. DaKTOPHI, BIUSIONUE HA COCTOSHHE
XIUMHYECKOTO paBHOBeCHs (KOHIICHTpPAIU pEarcHTOB WU MMPOIYKTOB PEaKIliH, NaBJlIeHue, Temreparypa). [Ipuaim Jle
IIlarenne

HpaKTuquKne 3AHATHSHA

Pemenne MMPaKTUKO-OPHUCHTUPOBAHHBIX 3aJaHUI Ha aHAJIN3 (b&KTOpOB, BJIMAIOIINX HA U3MEHCHUEC CKOPOCTHU XHUMHUYECKOMN
pcakuu. 3aBUCHMOCTH CKOpPOCTHU XAMHYECKOH peaKkiuu OT MPUCYTCTBUA KATAJINU3ATOPA HAa IPUMEPE PaA3JIOKCHUS IICPOKCHUAA
BOJOPO/Jia C MOMOMIBIO JUOKCHJIa MapraHiia 1 KaTaja3bl. Pemenue MMPaKTUKO-OPUECHTUPOBAHHBIX 3aJIaHUM Ha MMPUMEHCHUEC
IMpUHIIUIIA Jle-1llaTenbe a1l HaAXOXKICHUS HalpaBJICHUA CMCIICHUSA PABHOBECHU L XUMHUYECKOM pPEeaKuun U aHaJInu3 (baKTOPOB,
BJIMAOIIUX Ha CMCIICHUEC XUMUYCCKOI'O PABHOBECHA.

JlaGopaTopHble 3aHATHS

JlaGoparopHas pabota «OrmpezesieHue 3aBUCUMOCTH CKOPOCTH PEAKIUH OT KOHIIEHTPAI[UU PEarupYIOIIUX BEIECTBY.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIMK OT KOHIEHTpanuy. OnpezeneHne KOHCTaHTh CKOPOCTH PEaKIUU rpaduecKuM
METOJIOM.

JlabopaTopHnas pabota «OmnpeaeieHHe 3aBUCUMOCTH CKOPOCTH PEaKI[UK OT TeMIIepaTyph». VcciienoBaHe 3aBUCHMOCTH
CKOPOCTH peaKIIMU OT TeMIepaTyphl. PacueT sHeprun akTUBAILMU PEAKIIUU

JlabopaTopHast paboTa «V3yueHne BIMSAHUS Pa3IMYHbIX (PaKTOPOB HA CMEIICHHE XUMUYECKOTO PaBHOBECHS.
HWccnenoBanue BIMSHNS U3MEHEHUS KOHIICHTPAIINN BEIIECTB, PEAKIIUU CPEeIbl M TEMIIEPaTyphl Ha CMEIICHHE XUMHUIECKOTO
paBHOBecHs. CpaBHEHHE MTOJTyYEHHBIX PE3YJIBTATOB C TEOPETHUYECKH IPOTHO3UPYEMBIMH Ha ocHOBe npuHIuna Jle [laTtense.

OK 01
OK 02
MK 1.2

Tema 1.7.
PactBopsr, Teopus
3JIEKTPOIIUTHUECKOMN
JIACCOLUALINN U
HOHHBIA 0OMeH

OcHOBHOe cojiep:KaHue

Teopernueckoe o0yuyeHue

PactBopsl. Byl pacTBOpOB 10 COAEPKaHUIO PACTBOPEHHOIO BellecTBa. PactBopumocts. I1oHATHE O JUCTIEPCHBIX CUCTEMAX.
VcTuHHBIE U KOJUTONJHBIE PacTBOPBI. MaccoBast 101151 BemecTBa B pactBope. [lonsaTue o BogopogHoM nokaszarene (pH)
pacTBOpa. DieKTposinTHYecKas auccoruanusi. CHIIbHbBIE U c1a0ble AJIEKTPOJINTBI, HEAIEKTPOINTHL. Peakunu noHHoro oomeHa.

NN o

JlaGopaTopHble 3aHATHSI

JlaGoparopnas pabota «IIpUroToBICHHE PACTBOPOBY.
[IpuroroBneHre pacTBOPOB 33JAHHOW MaCCOBOW J0JIEH pAaCTBOPCHHOTO BEMIECTBA, IPOBEICHUE PEaKIIM HOHHOTO OOMEHA,
OIpeJIeNIeHUE CPeJIbl PACTBOPOB BEIISCTB C MMOMOIIBI0 YHUBEPCATBHOT0 HHANKATOpa (KUCIas, HeUTpaibHas, MSIIOYHas).

OK 01
OK 02
OK 04
OK 07
MK 2.1




3a,uaH1/m Ha COCTaBJICHUC MOHHBIX peaKuMﬁ. Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aﬂaHI/II71 Ha pacTBOPHI,
HCIIOJIb3YCMBIC B OBITOBOM M HpOI/ISBOZ[CTBCHHOﬁ JACATCIBHOCTH YCJIOBCKA

JlabopatopHas paboTa «Peaxunu runpomisay. MccineqoBanue cpensl pacTBOPOB COJIeH, 00pa30BaHHBIX CHIBHBIMH U CIIA0BIMH
NPOTOJIMTAMH, U MX PEaKLUi C pacTBOPaMH LIeJI04U U KapOoHaTta Hatpus. CocTaBiieHHE peakuuii THAPOIIN3a COeH.

JlabopatopHas pabota «lcciaenoBaHne TUCTIEPCHBIX CHCTEM.

CtpoeHue 1 GaKTOpbl yCTOHYMBOCTH JUCIEPCHBIX crcTeM. CTpoeHne MHIEIUIbL. PaccenBanue cBeTa pu MpOX0XKACHUN
CBETOBOTO ITy4Ka Yepe3 ONTHYECKU HeoJHOpoAHYt0 cpeny (3ddekra Tunnans). [Ipurorosnenne n n3yueHue cBOMCTB
JHCTIEPCHBIX CHCTEM Pa3HBIX BHIOB: CYCIICH3MH, SMYIIBCHH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTHHHBIX U
KOJUIOMIHBEIX PaCTBOPOB, BHIBJICHHE OCHOBHBIX PAa3iIMYMil MEXKy HUMH

Kontpoabsnas
padora 1

CTpOCHHe BE€IICCTBA U XUMHYECKHE PECaKIIUN.

Pazngen 2.

Heopranunyeckasi Xumusi

Tema 2.1. ®usuxo-
XHUMHYECKHE
CBOMCTBA
HEOPTaHMYECKIX
BEIICCTB

OcHOBHOE co/iep;KaHUHe

TeopeaneCKoe oﬁyqune

Merasnebl. [Tonoxenue meranioB B [Tleproandeckoii cucreMe XMMHUYECKHX 3J1eMEHTOB. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX
obomoyek atoMoB MeTaiuioB. O0mue Gpu3ndeckne cBOHCTBa MeTayUTOB. CIIaBbl METAIIOB. DIEKTPOXUMUICCKUHN P
HaNpsOKEHUH METAJUIOB. XUMUYECKHE CBOMCTBA BAXKHEUITUX METAIIOB (HATPHA, Kajdui, KabIIMi, MarHui, aTlOMAHUH, [IUHK,
XpOM, XKeJ€30, ME/Tb) U MX coeuHeHuid. OOIIMe cmocoObl moTyueHust MeTa/UIOB. [IpuMeHeHHE META/UIOB B OBITY U TCXHHKE

Hewmerammer. [Tonoxenne Hemetamio B [lepronndeckoii cucreme xumudeckux anemMentoB [|.J1. MeHaeneeBa 1 0COOCHHOCTH
cTpoeHus aToMOB. DU3KYecKre CBONCTBA HEMETAIOB. AJIJIOTPOIHS HEMETAIIOB (Ha IpuMepe KUciIopoa, cepsl, hocdopa u
yriaepoaa). XuMUYEeCKHEe CBOMCTBA U IPUMECHEHUE BAXHEUIIINX HEMETA/UIOB (TaJIOTeHOB, Cephl, a30Ta, (ocdopa, yriepoaa u
KPEMHHS1) U UX COSAMHEHHH (OKCHAOB, KICIOPOJICOACPIKAIINX KHCIOT, BOIOPOIHBIX coequHeHN ). [IpuMeHeHne BaKHEHIITIX
HEMETAJJIOB M UX COCTMHCHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHX BEIIECTB (OKCHI0B, TUAPOKCUIOB, KHCIIOT, COJIEH U 1p.).
I'eHeTnueckas cBs3b HEOPTAaHUIECKUX BEIICCTB, MPHHAIISKAIINX K PA3IMIHBIM KJlaccaM. 3aKOHOMEPHOCTH B N3MEHEHUHN
CBOWCTB IPOCTHIX BEUIECTB, BOJOPOIHBIX COSIMHEHHM, BHICIIMX OKCHJIOB M THIPOKCHIOB

HpaKTuquKne 3AHATHSHA

«DU3NKO-XMMHUYECKUE CBONCTBA HEOPTAHUUECKUX BEIIECTBY.

CocraBieHre ypaBHEHUN XUMHUYECKUX PEAKLUN C yHaCTHEM MPOCTHIX U CJIOKHBIX HEOPTaHUYECKUX BELIECTB: METAJIOB U
HEMETAJJIOB; OKCH/IOB METAJUIOB, HEMETAJIOB U aM(DOTEPHBIX 3JIEMEHTOB; HEOPraHMYCCKUX KUCIOT, OCHOBAHHH U aM(DOTEPHBIX
THIPOKCHIOB; HEOPTaHUUECKUX COJIEH, XapaKTePHU3YIOIIUX UX CBOUCTRA.

JlaGopaTopHble 3aHATHS

JlabopaTopHast paboTa «CBoicTBa METAIJIOB M HEMETAJIIOB).

HccnenoBanne GrU3nuecKrX 1 XMMUYECKUX CBOIMCTB METAJUIOB M HEMETAJUIOB. PellieHne SKCeprMeHTalIbHbIX 33124 110
CBOHCTBaM XMMHYECKHM CBOMCTBaM METAJUIOB X HEMETAIIJIOB, 110 PACIIO3HABAHHIO U MOJTYYEHHIO COSIMHEHUH METAJIOB 1
HEMETAaJIJIOB.

OK 01
OK 02
OK 04
MK 2.1

Tema 2.2.
Wnentudpukarms
HEOPTraHHMYECKIX
BEILECTB

OcHoBHOe CoACpKAHUC

HpaKTuquKne 3AHATHSHA

[Ipaktrueckas padora «KauecTBeHHbIE XUMHYECKNE PEAKINH, XapaKTepHbIE JUI OOHAPY>KEHHs] HEOPTaHMIECKUX BEIIECTB
(KaTHOHOB ¥ aHHOHOB)».

CocraBieHne ypaBHEHUI peakunii 00Hapy» eHus KaTHoHOB [—VI rpynm n aHHOHOB, B T.4. B MOJIEKYJIIPHOI 1 HOHHOH (opMax.
Peakiun oOHapyXEeHUS] HEOPraHWYECKHMX BELIECTB B PEAIbHBIX 00BEKTaX OKPYXKAIOUIEH Cpeibl.

NN O

JlaGopaTopHble 3aHATHS

Jlaboparopuas pabota «aeHTHPUKAINS HEOPTAHUIECKUX BEIECTBY.

Pemenue sxcrniepuMeHTaNIbHBIX 33]1a4 [0 XUMUYECKUM CBOMCTBAM METAJJIOB M HEMETAJIOB, 110 PAaCllO3HABAHUIO U MOJTYYEHHIO
COE/IMHEHUH METAJUIOB M HEMETAIIOB (B3aUMO/ICHCTBUE THPOKCU/IA ATTFOMUHHMSI C PACTBOPAMH KHCJIOT U HIETOYEH).
WnenTudukanus HeOpraHMIeCKuX BemecTB (KaTHOHOB [—VI rpymnit nin aHHOHOB) C HCTIOIB30BAHUEM UX (PU3UKO-XHUMHUECKUX
CBOWCTB, XapaKTEPHBIX KAUECTBCHHBIX PEAKITHIA.

JlabopaTopHas paboTa «AHanguTuueckue peakiuu KatnoHoB [—VI rpymmy. [IpoBeeHre KaueCTBEHHBIX PEaKIid,

OK 01
OK 02
OK 04




UCIIOJIb3YEMBIX JUIsl OOHAPY>KEeHHsI KaTHOHOB | rpynmsl (Kayus, HaTpusi, Maraus, ammoHnus), 11 rpynmer Ha npumepe 6apust, 111
Tpymnsl — cBHHIA, [V rpymmmer — amomuawms, V rpymms! — xene3a (I u III), VI rpynmsr — aukens. Onncanne HaOIr01aeMbIX
SIBJICHUH M COCTABJICHUE XUMHUECKHUX PEAKIHH.

JlabopaTtopHast paboTa « AHAJIUTHYECKUE PEaKIIMU aHHOHOBY. [IpoBeieHne KaueCTBEHHBIX PEaKIMH, HCIIOIB3YyEMBIX JJIs
oOHapy>keHHs aHHOHOB: kKapOoHara, ocdara, cynedarta, cyapduaa, HUTpaTa, Xjaopua u ap. Omrucanne HaOI0IaeMbIX
SIBJICHUH M COCTABJICHUE XUMHUECKHUX PEeaKIHi

Tema 2.3. OcHOBHOE cojiep:KaHue 2 OK 01
IIpon3BoICTBO TIpaKTHYECKHE 3aHSITHS 2 OK 07
HEOPTraHMYECKUX Oo6umie mpeacTaBICHAS O POMBIIIJICHHBIX CIIOCO0aX MOydeHU XMMUYECKHAX BeIIecTB (Ha IpuMepe IIPOU3BOACTBAa aMMHUAKa, 2
BEIIECTE. JHAYECHUE cepHoit kucnotsl). UepHas U LBEeTHas MeTaLTyprus. [IpakTuueckoe npuMeHeHHe 3JIeKTPoIIn3a VISl TOJYIeHHUS IETOYHBIX
Y IPUMCHEHHE B IIEI0YHO3EMEIIBHBIX METAIIOB ¥ ailtoMHUHUS. CTEKIIO ¥ CUIIMKAaTHAs IPOMBILIEHHOCT. [IpobiieMa 0TX0J0B M OOOYHBIX
6BITy " Ha MPOTYKTOB.
NPOU3BOJICTBE PerieHne npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUH O POJIM HEOPTaHMYECKOW XUMHHU B Pa3BUTUH MEIULIUHBI, CO3JJaHUM HOBBIX

MarepuaoB (B CTPOUTENBCTBE U JIP. OTPACISIX MPOMBIIUICHHOCTH), HOBBIX HCTOYHUKOB 3HEPTHH (JIbTEPHATHBHBIEC HCTOYHUKH

9HEPTUH) B PEHICHUH IPOOJIeM HKOIOTHUECKOH, JHEPTeTHUECKOH 1 MUIEeBON 0€30MacHOCTH.
Kontpoabsnas CBoiicTBa HEOPTraHUYECKUX BEIECTB. 2
pab6ora 2
Paznea 3. TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMMHU 2 OK 01
Tema 3.1. OcHOBHOE coiep:KaHue 2
Knaccudukarpus, Teoperuueckoe o0yueHue 2
cTpoeHHe u IIpeamer OpraHiYecKoi XUMIH: € BOSHUKHOBCHHE, PA3BUTHE H 3HAYCHUE B TONyYCHUH HOBBIX BEIICCTB M MATEPHAIIOB. 2
HOMEHKIATypa Teopwust cTpoeHus: opranndeckux coeauHernii A.M. ByTtneposa, e€ ocHOBHBIE ToN0XeHUsI. CTPYKTypHBIE (HOPMYJIBI

OpraHuYecKux BemiecTB. ['oMonorus, n3oMepusi. XUMHUYECKasi CBSI3b B OPraHMYECKUX COSNHEHUSX: KpaTHBIE CBS3H, G- U T-
OpraHMHCcKiIX cBs3u. [Ipencrasienue o Kiaccu(UKalMy OpraHUuecKuX BellecTB. HoMeHKnaTypa opraHnuecKix COeAMHEHNI
BCIIECTB (cuctematnueckast) ¥ TPUBHAIbHBIC HAa3BaHMS BAKHEHIINX MPEJICTABUTENEH KJIACCOB OPTaHWYECKUX BELIECTB.
Pasnen 4. YrieBogopoabl 8 OK 01
Tema 4.1. OcHOBHOE cojiep:KaHne 6 OK 02
YT1eB0oI0pPOABI U UX Teopernueckoe odyueHue 6 OK 04
NPUPOJHbIC [IpenenbHble yriaeBo1OpOAb! (aJIKaHBI): COCTaB U CTPOCHUE, TOMOJIOTHYECKHUIT psa. MeTaH U 9TaH: cocTaB, CTPOCHHE, 2 IIK'1.2
UCTOYHHMKHU (dusnyeckre ¥ XMMUYECKHE CBOWCTBA (PEeaKIK 3aMeLIeHHsI U TOPEHHsl), HaXO0X/IEHHE B IIPUPOJIE, NOJIyUYeHHE 1 NPUMEHEHHE

HenpenenbHble yrieBoaopoabl (QJIKEHBI, aTKaAUeHbl, aTKUHBI). 2

AJKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH PsiJl. DTHIICH U MIPOIMIIEH: COCTaB, CTPOCHNE, (GPU3HIECKUE U XUMUIECKHUE

CBOMCTBA (peaKkuy THAPUPOBAHNS, TAJOTEHUPOBAHNUS, THAPATAINH, OKUCICHHUS 1 OJIMMEPHU3alliK) TTOJydeHHe U TPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u MmeTunOyTaauen-1,3, XuMu4eckoe CTpOeHUE, CBOMCTBA (peakiys MoJIuMEpH3aIii ), IpUMEeHEeHNE

(U1 cMHTE3a IPUPOJHOTO ¥ CHHTETHIECKOT0 KaydyKa U PE3HHBI).

AJKMHBI: COCTaB X 0COOEHHOCTH CTPOCHUSI, TOMOJIOTHYECKHH psill. ALICTHIICH: COCTaB, XUMUYECKOE CTPOCHHUE, PU3NIECKUE U

XMMHUYECKHE CBOICTBA (peaKkiyy rUpUPOBaHHs, TAIOTCHUPOBAHUS, THAPATAIIMU [OPEHHS), IOJIyUYeHHEe U IPUMEHEHHUE

(MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUISl CBAPKH M PE3KH METAIIIIOB)

ApomMaTHyecKue yrieBoJ1opoasl (apeHsl). beHson u Toayo: coctas, crpoeHue, pU3NIECKHe U XUMUYECKHE CBOMCTBA (peaKiun 2

raJoreHMpOBaHMsl 1 HUTPOBAHUS ), IOJyYEHUE U TpUMEeHeHHe. TOKCHYHOCTh apeHOoB (BiMsiHUE OeH30J1a HA OPraHU3M

yesioBeKa). ['eHeTnueckast CBsI3b MEX/Iy YII€BOIOPOAAMH, MPUHAJISKAIIMMH K Pa3IMuHBIM KIlacCaM.

[IpuponHble HCTOUYHMKH yriieBogopooB. [IpupoaHblii ra3 u nomytHsle HedTsHbIe ra3bl. HedThs u e€ nponcxoxnenne. CriocoOs!

nepepaboTku He(pTH: eperoHKa, KPEeKHHT (TEpMUYECKUH, KaTanuTHIecKuil), mupoins. [IpoaykTs! nepepaboTku He(TH, NX

NPUMEHEHHE B IPOMBIIIICHHOCTH M B ObITy. KaMeHHBIH yrosib ¥ NpOJYKTHI €T0 IIepepadoTKH
Tema 4.2. OcHOBHOE cojiep:KaHne 2 OK 02
Dusuko-xumudeckue | JlaGopaTopHble 3aHATHS 2 OK 04
CBOMCTBA Jlaboparopras pabota «CBOICTBa YIICBOIOPOIOBY. 2

YIJIEBOIOPOOB

TpI/IBI/IaHLHaH U MCXKAYHapOJaHast HOMCHKJIATypa, XUMHUYECKHUC CBOﬁCTBa, CIIOCOOBI TMOJIyueHUs YTJI€eBOAOPOAOB.
MOHGJ’II/IpOBaHI/IG MOJICKYJ U XUMHYCCKHUX HpCBpaIIICHI/Iﬁ YIJI€BOAOPOA0B (Ha MpUMEPEC 3TaHa, O9THJICHA, alCTHUJICHA 1 ,Hp) n




rajJoreHonpon3BOIHBIX. KauecTBeHHBIE peakliiy yIriIeBOAOPOI0B PA3IMYHBIX KiaccoB (oOeciBeurBaHHE OPOMHON MM HOIHOM
BOJIBI, PACTBOpaA IIEpMaHTaHaTa KaJlns, B3aUMOJICHCTBHE alleTHIICHa C aMMHAYHBIM PacTBOPOM okcupa cepedpa (1)),
KauecTBeHHOe 00Hapy)KeHHE YIiepoaa U BOJIOpPO/a B OPraHNUeCKHX BellecTBax. [lorydeHne sTuineHa u3 3TaHoua B
J1a00paTOpHH U U3y4EHHE ero PU3NIECKUX U XUMUUECKHX CBOUCTB. COCTaBjIeHHE peaKkMii MPUCOEANHEHUS U OKUCIICHUS Ha
pHMepe STUIICHA.

KonrpoabHasn Teopus CTpOEHHsI OPraHUYECKUX COCIUHEHUM. YTIIEBOAOPOIbI 2
pa6ora 3
Pa3znea 5. Kucjopoaocoaep:kaiue oprannyeckue coeJMHEeHUs1 12
Tema 5.1. OcHOBHOe cofiepKaHue 2 OK 01
Crnuptel. ®eHon Teopernueckoe o0yueHne 2 OK 07

[IpenenbHble OHOATOMHBIE CIIUPTHI (METAHOJ M ATAHOJ): CTPOEHUE, (PU3MIECKUE U XUMUYECKUE CBOMCTBA (PEaKIUH C 2

AKTHBHBIMH MeTaJlIaMH, TaJIOT€HOBOAOPOAaMHU, TOPEHNUE), IPHMEHEHHE. BomopoaHbIe CBA3H MEXIY MOJICKYJIaMH CIIMPTOB.

dusmonornyeckoe AeiicTBHE METaHOJA M ATAaHOJIA Ha OPraHU3M YeJIOBeKa.

MHOT0aTOMHBIE CIIUPTHI (STHIICHTIIMKOIB U TIIMLEPUH): CTPOCHUE, (U3UYECKUEe U XUMUYECKUE CBOHCTBA (B3aUMO/ICHCTBHE CO

IIEIOYHBIMU METaJUIaMH, KAUeCTBEHHAs peaKis Ha MHOIOaTOMHBIC ClIUPTHI). Pu3nonornyeckoe qeiCTBIE Ha OPraHu3M

yesoBeka. [IpuMeHeHne TIHIepHHA 1 STHIICHTJIUKOJIL.

®enoi. CtpoeHue MOJIEKYIbI, (PHU3MYECKUE U XUMHUYECKUe cBolicTBa GeHomna. TokcnyHocTh (eHoa, ero (hu3noNIorunueckoe

JelCTBIE HA OpraHu3M 4enoBeka. [IpumeHeHne GpeHona
Tema 5.2. OcHOBHOE coiep:KaHue 2 OK 01
Anbierussl. TeopeTnyeckoe 0GyueHne 2 OK 02
KapGoHnoBsie AJbIerusl ¥ KETOHBI ((pOpMabAerul, alleTalbIAEr U/, alleTOH): CTpOeHUE, (PU3NUECKUE U XUMHYECKHE CBOMCTBA (pEaKkLuu 2 OK 04
KUCIIOTBL. OKHUCJICHUS M BOCCTAHOBJICHHS1, KAUCCTBCHHbIE PEAKIMH), TIOJTYYCHUE ¥ IPIMCHEHHUE.
CrnoxHble 3QupbI O/HOOCHOBHBIE ITpeieIbHBIE KAPOOHOBBIE KUCIOTHI (MypaBbUHAsI  YKCYCHAs KUCIIOTHI): CTpOCHHE, PU3NYECKUE U XUMUYECKHE

CBO¥icTBa (0OIIIME CBONCTBA KHCIIOT, PeakKius 3TepudUKaInm), ody4eHue u npuMeHenne. CTeapuHOBast U OJICHHOBAsT KUCIIOTHI

KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX KHCIIOT. MBIJIa KaK COJNH BBICIIMX KapOOHOBBIX KUCIIOT, KX MOOLIee NeHCTBHE.

CroxHbIe 3(UPBI KaK MIPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ Haposu3 cnoxHbIX 3¢upos. XKupsl. ['unpomnus xupos. [IpumeHenue

»HUpoB. brosiornyeckas posb )KUPOB
Tema 5.3. OcHOBHOE cofiep:KaHne 2 OK 01
VTIeBoE! TeopeTnuecKkoe 06ydeHHe 2 OK 02

VrieBoIbl: cOCTaB, KiaccuduKalys yriieBo 0B (MOHO-, M- U MOJIMCAXapyjibl). I JIF0K03a — NPOCTENIIMI MOHOCAXaPH/L: 2 OK 04

0COOEHHOCTH CTPOSHHUST MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKUE CBOWCTBA IIIIOKO3bI (B3aUMOJICHCTBUE C TUAPOKCHIIOM MEAN

(IT), oxmceHre aMMHUAYHBIM pacTBOpoM okcupa cepedpa (I), BocctaHoBIIeHHE, OpOKEHHE TIFOKO3BI), HAXOXKICHUE B IIPUPO/IE,

NPUMEHEHHUE TIIF0KO03bI, OMOJIOrHYecKas poJib B KM3HEEITeIbHOCTH Opranu3ma denobeka. dorocunre3. Gpykros3a Kak H30Mep

TJIFOKO3BI.

Jucaxapuasl: caxaposa, MajbpTo3a. BoccTaHaBnHMBaroNnMe U HEBOCCTAHABIMBAIOLIME UCaxapuabl. [ MAPOIU3 IUCaxapuIoB.

HaxoxneHue B Ipupoie ¥ IPUMEHEHHE.

[Monucaxapupl: Kpaxmail, MIMKOTeH U 1esuiono3a. CTpoeHre MakpoMOJIeKyJl Kpaxmala, TIIMKOTeHa U LEeJUTI0JI03bI.

duzryeckre CBOMCTBA KpaxMalia v LEeJUTI0NI03bl. XMMUUYECKUE CBOMCTBA KpaxMala: THAPOIIH3, KaYeCTBEHHAs PEaKLus ¢ HOJOM.

XUMHYECKUe CBOWCTBA LIEJIIFOJIO3bI: THAPOIIN3, MTOJTyYeHHe 3(HUPOB 1eUr0I103bl. [I0HsITHE 00 HCKYCCTBEHHBIX BOJIOKHAX

(BHCKO3a, alleTaTHBIN MIEJIK)
Tema 5.4. OcHOBHOE cojiep:KaHue 6 OK 01
PDusuko-xumudeckue | IpakTHYeCKHEe 3aHATHS 2 OK 02
CBOMCTBA Tpakruueckas pabora «HoMeHKIATYpa KUCIOPOAOCOAEPIKAIIMX OPraHUUECKUX COENUHEHU . 2 OK 04
Kucopoaoconepkall | TpuBHANbHAS M MEXIYHAPOHASI HOMEHKIIATYPa, XUMHUYECKIE CBOUCTBA, CIIOCOOBI IIOJYYEeHHS CIIUPTOB U (DEHOJIOB,
UX OpPraHu4ecKux KapOOHOBBIX KHCJIOT 1 3(QUPOB, allbAerUI0B 1 KeTOHOB. COCTaBICHHE CXeM PEaKLHii (B TOM YHCIIE [0 MPEAI0KSHHBIM
COEIMHEHUH LIETTOYKaM MPEBpaIICHUI ), XapaKTePHU3YIOIINX XUMHYESCKHE CBONCTBA KMCJIOPOI0COACPIKAIIMX OPraHMYECKUX COSUHEHUN

JlaGopaTopHble 3aHATHS 4

«XuMu4yeckue 1 HU3NISCKHUe CBOMHCTBA KHCIOPOA0COACPIKALINX OPraHUIECKUX COCTMHECHUSY. 4

HpOBe}ICHI/Ie, Ha6HIOJIGHI/Ie 1 OIMMCAHUEC ONBITOB: TOPECHUE CIIMPTOB, KAYECTBECHHBIC PCAKIIMN OJTHOATOMHBIX CITMPTOB




(oxucnenue sranona okcunoM Meau (1)), MHOroaToMHBIX CIUPTOB (B3aUMOAEHCTBUE ITHLEpUHA ¢ ruapokcuaom menu (11)),
aNpIeTuIoB (OKUCIICHIEe aMMHAaYHBIM pacTBopoM okcuna cepedpa(l) u runpoxkcnnom menn (1), B3ammoneiicTBre Kpaxmana ¢
HOJIOM), U3y4€HHE CBOMCTB PaCTBOPA YKCYCHOM KHCIIOTHI.

[IpakTHyeckoe NpUMEHEHNE STHIICHTIIMKOIIS, MINIeprHa, ¢peHona. [IpuMeHenue popmanbiaerua, aneTaibIeruia, yKCyCHO
KUCIIOTHI. PereHne 3KCepruMeHTaIbHBIX 33134 0 N3YYEHHIO (DH3UKO-XUMHIECKUX CBOMCTB KHCIOPOOCOAECPIKAIIIX
OpPTraHUYECKUX COEAMHEHUH

Paznea 6. A3oTocoep:Kale Opraunyeckne coeiMHeHns 2
Tema 6.1. OcHOBHOE cojiep:KaHne 2 OK 01
AMUHBI. TpakTHYecKHe 3aHATHS 2 OK 02
AMMHOKHUCIIOTEL. AMMHBI: METWJIAMHH — ITPOCTEHINNI IPEICTaBUTENIb aMUHOB: COCTaB, XUMHUYECKOE CTPOCHHE, PU3NYECKUE U XUMUUECKHE 2 OK 04
benkn CBOWCTBA, HAXOXKJCHUE B IPHPOJIE.

AMMHOKHCIIOTHI Kak aM(OTEpHBIC OpraHIMYeCKHe coenHeHN. PU3NIecKne 1 XUMUYECKHE CBOHCTBA aMIHOKHCIIOT (Ha

npuMepe TIUNKHA). buongoruueckoe 3HaueHHe aMUHOKUCIOT. [lentuast.

Benku xak npupoaHsie nonuMepsl. [lepBuyHas, BTropu4Has U TpETUYHAsE CTPYKTYpa OenKoB. XMMUYECKHE CBOHCTBa OEITKOB:

THJPOJIN3, ACHATYpaLKsl, KAUeCTBEHHbIC PEaKIM1 Ha OeJIKH
Paznen 7. BpicoKkoMoJIeKYJIsIPHBIE COeTHHEHUS 2
Tema 7.1. OcHOBHOE cojiep:KaHNe 2 OK 01
IInactmaccel. I[IpakTHYecKue 3aHATHUS 2 OK 02
Kayuyku. Bonokna OCHOBHBIE OHATHS XUMUU BBICOKOMOJIEKYIISIPHBIX COEIUHEHUI: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIIEHb 2 OK 04

MOJIMMEPU3allMH, CPeIHASA MoJIeKyIApHas Macca. OCHOBHbBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHUHN — IK 1.2

MOJMMEpHU3alHs U MOJUKOHICHCAIU.

O3HakoMIIeHHE ¢ 00pa3namMy NPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyTyKOB: INIACTMAcCHI (TTOJIMITHIICH,

MOJIMIPOTIUIICH, TIOJIMBUHWIXJIOPU, TIOJUCTUPOI); HATYPaJIbHBIA U CHHTETHUECKHE KayqyKH (OyTaJIMeHOBBIH, XJIOPOIIPEHOBBIN

1 M30IIPEHOBEIIN); BOJIOKHA (HaTypaJibHBIE (XJIONOK, IEePCTh, HIENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a),

CHHTETHYECKHE (KAIPOH U JaBCaH).

Pemenue nenovex npespaiieHuil Ha TeHETHYECKYIO CBSI3b MEXAY KJIACCAMU OPTaHHUYECKUX COSAMHEHHUH C COCTaBICHUEM

Ha3BAHUN OPraHUYECKHUX COCIUHEHUI 110 TPUBUAIBHON WIM MEXIYHAPOAHOM CUCTEMaTU4eCKOW HOMEHKIIaType. Pemenne

PAacUETHBIX 33/1a4 110 YPAaBHEHMSAM PEaKLUIl ¢ y4aCTHEM OPraHMYECKHX BELIECTB
KonTponbnas CrpykTypa 1 CBONCTBA OPraHUYECKHX BELIECTB 2
pabora 4
IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE coJiepKaHue (CofAep:KaHue MPUKJIATHOT0 MOIYJIsl) 40
Pasznen 8. Xumusi B ObITY H IPOU3BOJACTBEHHOM 1€SITEJILHOCTH YeJIOBEKA 8 OK 01
Tema 8.1. OcHOBHOE cojiep:KaHne 2 OK 02
Opranugeckue TeopeTuueckoe o0yuyeHne 2 OK 04
BEIIECTBA B [IpaBuita 5KOJIOTMYECKH [1EJIECOO0PA3HOTO [TOBEACHHS B OBITY M TPYIOBOH AEATEIHHOCTH B IIEIIX COXPAHEHUSI CBOETO 3/I0POBBSI 2 OK 07
JKU3HEJIEATECIIbHOCTH U OKPYXKAIoLEH MPUPOJHON CpENbl, OTACHOCTb BO3ACHCTBUS HA )KUBbIE OPIaHU3MbI OPIraHUYECKUX BEIECTB OTIEIbHBIX 1K 1.2
4cjI0BCKa. KJ1acCcOB (yrJIEBOJOPO/IbI, CIIUPTHI, (DEHOIIBI, XJIOPOPTraHUYECKHE TIPOU3BO/IHBIC, aIbETH/IBI U AP.), TOKa3aTelb MPEAEIbHO
IpoussoacTso u JIOITyCTUMOM KOHLIEHTPAIUK U €r0 UCIIOJIb30BaHHE.
IIPUMEHECHUE Buooprannueckue coequnenus. [Ipumenenne u 6nonaorndeckas posib yriaesosoB. OKHCIIEHHE YTIIEBOJOB — HCTOYHUK SHEPTUU
OpraHM4eCKuX KUBBIX opraHu3MoB. O01acTi MpUMEHEHHs] aMUHOKHCIIOT. [IpeBpamnienns 6eIKoB MUK B opraHu3Me. buonorunyeckue
BEIIECTB B ¢ynkium 6enkoB. bruonornueckue GpyHKIMN KUpOB. Posb oprannueckoil XMMUH B PEIICHUH NTPOOJIeM MUIIEBOH 0€30MaCHOCTH.
IIPOMBIILTIEHHOCTH HykneunHoBbIe KHCIOTHL: cocTaB U crpoenue. Ctpoenne Hykiieotn0B. CocraB HykiienHOBBIX kucioT (JJHK, PHK). Poss

HYKJICMHOBBIX KHCJIOT B )KU3HEAEATSIIEHOCTH OPTaHU3MOB.

[IpousBoacTBO MeTaHoMa, epepadoTka HedTu. [TonuaTHIIEH KaK KPYMHOTOHHa)KHBIM MPOIYKT XUMUYECKOTO IIPOU3BO/ICTBA.

IIpumenenue stunena. [Ipon3BoAcTBO U IPUMEHEHHUE KayuyKa U pe3uHbl. CHHTETUUECKUE U UCKYCCTBEHHBIE BOJIOKHA, UX

CTpoeHue, cBoicTBa. [IpakTHdaeckoe HCrop30BaHNe BOJIOKOH. CHHTETHYECKHE TUICHKH: M30JISIKS ATl IPOBOIOB, MEMOpaHbI

JUISL OTIPECHEHHS! BO/IBL, 3aIIUTHBIC TIJICHKH JUISl aBTOMOOMIIEH, TIIACTBIPU, XUPYPrHYecKue MoBsa3ku. HoBble TexHOIOrHH

JAJIbHEHMIIETO COBEPIICHCTBOBAHUS MIOJUMEPHBIX MaTEpUAIIOB
Tema 8.2. OcHOBHOE cojiep:KaHne 6 OK 01




XUMHUYECKHE
TEXHOJIOTHH

B TIOBCEIHCBHOM

U podecCHOHATBHON
IeATENHLHOCTH
YeJI0BEeKa

IIpakTHyecKue 3aHATHS

Poins xuMun B 06ecriedeHUH SKOTOTHIECKON, SHEPTETHIECKON M MHIIEBOH 0€30MacCHOCTH, Pa3BUTHN MEAMIIMHBEI, CO31aHIN
HOBBIX MaTE€pHaJIOB (B 3aBUCHMOCTH OT BHJa MPO(eCcCHOHANBHOMN NEITENFHOCTH), HOBBIX HCTOUYHUKOB YHEPTHH
(anmpTepHATUBHBIE HICTOUHUKY 3Heprun). [IoHsATHE 0 HaydHBIX METO/IaX MO3HAHUS BELECTB U XUMHUECKUX PeaKLuil.
IIpencraBnenns 06 0OIMX HAYIHBIX IPUHINIAX IPOMBIIUICHHOTO TOIyYCHNS BAXXHEHIINX BEIECTB (Ha IpUMeEpax
MPOM3BOJICTBA AMMHAKA, CEPHON KHCIIOTHI, METAHOJIA).

YenoBek B MUpPE BELIECTB, MAaTEPUATIOB M XUMHUUECKHX PEAKLIUI: XUMHS ¥ 3J0POBbE YEIOBEKa: paBHiIa 6€3011acHOTO
HCTIONIb30BaHMS JIEKAPCTBEHHBIX MPETIapaToB, OBITOBOI XMMHUH B IIOBCEIHEBHOH XHU3HU. BbITOBas XMMHUIECKasi TPaMOTHOCTb.
«[IprMeHeHe XUMUIECKHAX BEUIECTB M TEXHOJIOTHH ¢ yIeToM Oyaymiel mpoecCHOHATEHON AeITeITbHOCTI.

Pemenue keifc-3a7au no TeMaM: MUIIEBbIE MPOAYKTHI, OCHOBBI pallMOHATIBHOTO MUTaHUS, BaXKHEHIIINEe CTPOUTEIbHbIE U
KOHCTPYKIIMOHHBIE MaTepHAIIb, CEILCKOXO3SHCTBEHHOE MMPOM3BOACTBO, KPACKH, CTEKIIO, KEpAMUKA, MaTEPUAIIbI IS
3JIEKTPOHUKH, HAHOMATEPHAIIbl, TEKCTHIGHBIC BOJIOKHA, HCTOYHUKH YHEPTHH, OPTaHUYECKHE ¥ MUHEPAJIbHBIE yI00peHNS,
JIEKapCTBEHHBIC U KOCMETHYECKHE NperapaThl, ObITOBas XUMHUs, MaTepHaJbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJOKOH.
3amuTa: [IpencTaBiaeHue pe3ynbTaToB pEICHNs Kelic-3a1a4d B (hopMe MUHU-IOKIaa (IOITyCKaeTCsl HCIONb30BaHUE
rpaMYeCcKuX U MPE3eHTAIOHHBIX MaTEPUaJIOB)

OK 02
OK 04
OK 07
K 1.2

Pa3nmen 9.

HccnenoBanue M XUMHYECKHIi aHATU3 00BEKTOB OHOChepHI

Tema 9.1.

OcHoBBI
nabopaTopHOH
MIPAaKTUKU B
npodeccrnoHaNBHBIX
nabopaTopusax

OcHoBHOE CoOACpPKAHUEC

JlaGopaTopHbIe 3aHIATHS

JlaGopatophast paboTta «OCHOBBI 1Ta0OPATOPHOH MPAKTHKI.
JlaGopaTopHast mocy/ia U XMMUUECKHe peakTuBbl. OCHOBHBIE J1a0opaTopHble onepanuu. JlabopatopHoe
obopymoBanue. TexHuka 0€30MaCHOCTH 1 NPaBmJIa paObOTHI (ITOBEICHNS) B JJAOOPATOPHUH.

w
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IIpakTHYecKkne 3aHATHS

BeinosiHeHHE TUIIOBBIX PACUYETOB 110 TEMATHKE AKCIIEPUMEHTa (BBIXOJ] MPOAYKTA PEaKIMu, Macca HaBECKH, 00beM
pacTBOpHUTENS).

O0paboTKa JaHHBIX, aHAJIH3 U OLCHKA UX JOCTOBEPHOCTH (BBIYMCICHHE CPEITHEr0 3HAYCHUS SKCIEPUMEHTAIBHBIX JTaHHBIX,
MOTPEIIHOCTH).

[IpescTaBneHue pe3ysbTaTOB SKCIIEPUMEHTa B pa3sinuHOi hopme (Tabauia, rpaduk, OTYeT, TOKJIa]], MPE3SHTAIIHs).

[e2]F )]

OK 01
K 2.1

Tema 9.2.
XHUMHUYECKUHN
aHanu3 Ipo0 BOJBI

OcHOBHOE cojiep:KaHue

TeopeTnueckoe o0yueHue

Krnaccudmukanus mpo6 BOJbI 1O BUY W HA3HAYEHUIO, UCXOJISI U3 €€ XMMHUYECKOTO cocTaBa. OpraHOJeNTHYECKHE CBOMCTBA
(3amax, mMpo3pavyHOCTh, IBETHOCTH, MYTHOCTBH) BOJIBI. KHCIIOTHOCTE ¥ MIETIOYHOCTH BOABL. pH cpensl 1 METOIBI €€ OTpe IeIICHUS.
JKecTtkocTh BOABI B METOAHI ee omnpeaeneHus. CyIHOCTh METO/Ia TUTPOBAHUS. BUIBI )KeCTKOCTH BOAKI (BpeMeHHas U
HOCTOHHHaH). KecTtkocTh BO/JIbI KaK NPpUYXHA BBINMAJICHUA OCAa/IKOB UJIN O6p330BaHI/I$[ coneomomeﬁnﬁ, HUMCHKOIIINX MECTO B 6I)ITy
1 Ha ipon3BojcTBe. CocTaB coyel, BRI3BIBAIOIINX )KECTKOCTh BOJBI. XHUMHUYECKUE TPOLIECCHI, YCTPAHSIOIINE KECTKOCTh BOJIBI.
YpaBHEHUS XUMHUYECKIX PEaKIIH, MILTFOCTPUPYIOUINX IPOILIECCHI, IIPOUCXOIAIINAE IPH YCTPAHCHUH JKECTKOCTH.

YcTpaHeHue BpeMEHHO#H KECTKOCTH OBITOBBIMU M XUMHYCCKHMU criocobaMu. Coco0bl yeTpaHEHH s MOCTOSIHHOM KECTKOCTH.

NN | O

HpaKTuquKne 3AHATHSHA

Crnioco0bI BEIpayKeHHS! KOHIIEHTPalMi PacTBOPOB: MAaccoBast 0JISi pACTBOPEHHOT'O BEIIECTBA, MOJISIpHAst M MOJISUTbHAS
KOHLEHTpauuu. TUTp pacTBopa. PelieHne npakTuKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA pacyeT KOHLEHTpauui
3arps3HSIONINX BEIIECTB M MX CPaBHEHHE C MPEENbHO JOMyCcTUMBIME KoHIeHTpanusmu (ITJ1K).

JlaGopaTopHble 3aHATHS

HccnenoBanne XUMAYECKOTO COCTaBa P00 BOJIBL.

Jlaboparopras pabota «OnpeneneHne KeCcTKOCTH BOJIBI M CITIOCOOBI €€ YCTPAHCHUSY.

Crioco0bI yCTpaHEHHs BCEX BHIIOB KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH. PeleHne 3KcIiepuMeHTalTbHON
3aJ]aui Ha BBIABIICHHE BPEMEHHOHN M MOCTOSIHHOW KEeCTKOCTH BOJbI. OlieHKa BEPOSATHOCTH YCTPAHESHUS BCEX BHIIOB KECTKOCTH B
JOMAIIHUX YCJIOBHAX.

Tema 9.3.
XUMU4YeCcKui
KOHTPOJIh KauecTBa

OcHoBHOe CoACpKAHUC

Teopernueckoe o0yuyeHue

KauecTBeHHBI XUMHUYECKUI COCTaB IPOIYKTOB HTaHus. Berectsa, hanbcuduipyronme mpoayKThl TUTAHUS, U BEIIECTBA,

NN O

OK 01
OK 02




IMPOAYKTOB IMAUTAHUSL

3arpA3HAIOINE MPOAYKTHI IIUTAHUA. Onpeaene}me 3arpsA3HAIOMNX XUMHUYCCKUX BCIICCTB B IPOAYKTAX MUTAHUA, OITPECACICHUC
BCIICCTB, HC 3a4BJICHHBIX B COCTAaBC MPOAYKTOB ITHTAHUA.

IIpakTHYecKHe 3aHATHS

Oprannyeckre 1 HeOpraHMYECKUE BEIIECTBA, BXOSIINE B COCTaB MPOXYKTOB nuTanus. OnpeeseHne cocrana 0o/ Ha
COJIep’KaHNE MaKpO U MUKPO3JIEMEHTOB. V3ydeHne npeIosKeHHBIX MPEnoAaBaTeIeM 0o Ha MPEeAMET XMMHUIECKOTO COCTaBa,
OTIpEZIeTICHUE HOJIEH OT CyTOYHOH HOPMBI MAaKpO U MUKPORJIEMEHTOB B YKa3aHHOM OJIfozie.

Penenne npakTUKO-OPHEHTUPOBAHHBIX 3a/1a4 [0 KYJIMHAPHOW TEMAaTUKE pa3IMYHbIX TUIIOB.

JlaGopaTopHble 3aHATHS

HccnenoBaHne XUMHYIECKOTO COCTaBa MPOAYKTOB THTAHMSL.

JlabopaTopHast paboTa Ha BBIOOD:

1. JTaboparopHast pabota «OOHapyKCHHE HUTPATOB B MPOIYKTAX MUTAHUS.

HccnenoBanne MaTepHaIoB MOTyKOINYSCTBEHHBIM METOIOM OIPEACIICHHS HUTPATOB C HCIOIb30BaHUEM
nubeHnTaMruHa (KOPHEIUIOIbI OBOILEH, JTUCThS M KOUepPbDKKA KAITyCThI, IOl PYKTOB). AHATIHN3 YPOBHS
3arpsi3HEHHUS] HUTPATaMU 110 HHTCHCUBHOCTH OKPAIIINBAHUS TIPOAYKTOB PEAKIHH.

2. JTaboparopuas pabora «lcciaenoBanue MpOAyKTOB [TUTAHMS HA HAIMYHE YTICBOAOBY.

HccrienoBaHne MOJIOYHBIX POIYKTOB HA HATHYKE KpaxMaia. MccieqoBatie NpoIyKTOB Ha HATMYIHE TITIOKO3bI

NN

OK 07
K 1.2

Tema 9.4.
XuMudeckui
aHamu3 mpood
ITOYBEI

OcHoBHOE CoaACpKaAHUEC

TeopeTnueckoe o0yueHue

Knaccmbmcaum{ IIOYB 110 BUAY U Ha3HAYCHUIO, UCXOA U3 XUMHUYCCKOI'0 COCTAaBa. I/IZ[eHTI/Iq)I/IKaL[I/I?I HpO6bI IIOYBEI 11O €€
XUMHUYECKOMY COCTaBy, OIMUCAHUEC BO3MOXKHOCTEH e¢ MPUMCHCHUA. Tpe6OBaHI/IH K Ka4C€CTBY NOYBbI pa3JIMYHOIO HA3HAYCHMUS.
Omnucanne 0COOEHHOCTEN UCIIOIL30BAHMUS ITOYB B 3aBUCUMOCTH OT THUIIOB, CII0CO0BI YJIy4lI€HH KauyeCTBa MMOYB B 3aBUCUMOCTHU
oT HazHaueHus. O0JaCTH UCIOJIB30BAHUS OpPraHuv4CCKUuXx yZ[06peHHﬁ B 3aBHCHMOCTH OT Ka9€CTBEHHOTO cocTaBa. OmucaHmne
OpraHn4YCCKuXx y;[o6peH1/1171 1 UX IPUMCHCHHUEC B 3aBUCUMOCTH OT COCTaBa IIOYBEI K €€ Pa3HOBUAHOCTH.

NN O

HpaKTuquKne 3aAaHATHSHA

O061acTH Ha3HAYCHUS (HpI/IMeHeHI/Iﬂ) IMOYBBI, UCXOAd U3 KAYECTBCHHOI'O U KOJIMYCCTBCHHOI'O COCTaBa. Anamuz

HOpMaTHBHOﬁ JAOKYMCHTAIIHUH. Poms HCOPraHNYCCKUX BCHICCTB B KAYCCTBE MUHCPAJIbHBIX y,I[O6peHI/II>‘I, yﬂy‘lLHPITeHeﬁ IIOYBBEI.
Cocrtas MHHEPAJIBbHBIX y):[06peH1/H71 1 UX IIPUMCHECHUE B 3aBUCUMOCTHU OT COCTaBa IMOYBLI U €€ Pa3HOBUAHOCTH.

BsanmMocBs3b cocTaBa y,IlO6p€HHﬁ W VX BIUSHUS Ha BETCTaTHBHEIC CBOMCTBA M IO JOHOIICHUEC paCTeHI/Iﬁ.

JlaGopaTopHble 3aHATHS

HccnenoBanne XUMUYECKOTO COCTaBa MPOO MOYBHI.

JlabopatopHas padota «Omnpenenenue pH BOAHOM BBITSIKKU TOYBbI, €€ KUCIOTHOCTH U IIEIOYHOCTI.
HccrnenoBanre BOAHBIX BBITSDKEK 00pa3IIOB TOTOBBIX MMOYBEHHBIX CMecel (I Pa3HBIX THIIOB PAaCTCHUH).
Onpe):[eneHHe pH IIOYBHI C UCIIOJIb30BAHUEM I/IH}II/IKaTOpOB. OHEHKa TUIIOB I1I0OYB B Hpe}ICTaBHeHHLIX o6pa3uax
(cubHOKHMCIAs, KHCIIas, ca00KucIas, HeHTpaJibHasl, EJ0YHas).

OK 01
OK 02
OK 07
K 1.2

Tema 9.5.
Hccnenosanue
00BEKTOB
onocdeps

OcHOBHOE cojiep:KaHue

I[IpakTHUyecKue 3aHATHUS

O6ocHOBaHME aKTyaJbHOCTH BBIOpPAHHOH TeMBl. BrIgBneHne mpo0aeMsl nccienoBaHus. BeI00p 00bEKTOB U METOIOB
uccienoBanus. [loctanoBka nienet u 3anaq uccaenoBanns. OnpeesieHne MpoaAyKTa ncciaenoBanus. OnpenesieHue 3Tarnos u
COCTaBJIEHUE IUIaHa MCCIeloBaHus. 3amuTa Keifca: [IpecraBineHne pe3yabTaToB pelieHus KeHCOB (BBICTYIUICHHE C
Mpe3CHTAIMEH )

NN | O

JlaGopaTopHble 3aHATHS

HccnenoBanue npeuiosKeHHOT0 00BEKTa Ha KUCIOTHOCTD, LIEII0YHOCTh, XUMUYECKUH cocTaB (3arps3HUTENN, MAKpo- U
MHUKpO3sieMeHTsI). O0paboTka pe3ynbTaToB HecienoBanust. OeHKa KadecTBa UCCIeTyeMOro 00beKTa, HCXOAS U3 Pe3yIbTaTOB
XUMHYECKOTO aHAJIN3a.

IIpomeskyTOUYHAasi aTTECTAlMs N0 JUCHUILIUHE - TuddepeHUMPOBAHHBII 3a4eT

Bcero
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3. YCJIOBUSA PEAJIN3ALIUU ITIPOTPAMMBI YUEBHOM
JANCHUITJINHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAIbLHO-TEXHHYECKOMY
o0ecreYeHH 0

Jlnis peanm3anuy mporpaMMbl TUCITUTUIMHBI TOJDKHBI OBITH TIPEyCMOTPECHBI
CIIEYIOIINE CTIeHaIbHbIC TOMEIICHUs: YIeOHbI KaOMHET XUMHUU H/HIIN Y4eOHOM
XUMHUUYECKOH J1abopaTopui.

OddexkTnBHOCTH TpemogaBaHus  0OME00pa30BATEILHON  TUCITUTIIMHBI
«XUMHS» 3aBUCHT OT HAJIM4YUs COOTBETCTBYIOUIETO MaTEpHUaIbHO-TEXHHYECKOTO
OCHAIICHHsI. DTO OOBICHIETCS OCOOCHHOCTSIMU JUCLUIUIMHEI, B IEPBYIO OYepe/lb,
e€ OKCIEPUMEHTAJIbHBIM XapakTEpOM, IIHPOKUM CICKTPOM TMPUMEHEHHUS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTrepHallbHO-TEXHUYECKOE
o0ecrieueHne KaOMHETa XHMMUHM M XUMHYECKOM JIabopaTopuM  BKIIIOYAET:
CHELIMAIU3UPOBAHHYI0 MeOelnb M  CHCTEMbl XpPaHEHHs, TEXHUYECKHE U
AJIEKTPOHHBIE CpPEACTBA OOy4Y€HHUs, JAEMOHCTPALMOHHBIE Yyue€OHO-HArJIsHbIE
nocoOusi, JEMOHCTpAllMOHHOE 00OpyJIOBaHWE U  MPUOOPHI, J1a0OPaATOPHO-
TEXHOJIOIMUecKoe 00OpyJI0BaHuE, JIaOOPATOPHYI0O XMMHUYECKYIO MOCYNy, MOJIENIN
(oObeMHBIE U IIJIOCKHE), HATypajbHble OOBEKTHl (KOJUIEKLIMH, XUMHUYECKHE
pEaKTUBBI), 000PYI0BaHUE JTAOOPAHTCKOM.

Cneunajn3upoBanHas Medesib U CUCTeMb] XPaHEeHUs

1 | Cron mabopaTopHbIM JEMOHCTPALMOHHBIA (C 3alIUTHBIM, XUMOCTOMKMM M TEPMOCTOMKHM
MOKPBITUEM, PAaKOBHMHOM, MOJBOJKOW M OTBEACHUEM BOJIbl, CAHTEXHUKOW, 3JIEKTPUYECKUMU
pO3eTKaMH, aBTOMaTaMHU aBapUHHOI0 OTKJIIOUEHHS TOKa)

2 | Cron naOopaTOpHBIH JEMOHCTPALMOHHBIA C HAACTPOMKOM (C 3aIIUTHBIM, XUMOCTOMKHM H
TEPMOCTOMKHUM MOKPHITHEM)

3 | Cron y4eHHUYECKHUI JTabOpaTOPHBIA, pEeryJUpyeMbIid MO BHICOTE (C 3AIIUTHBIM, XHMOCTOMKHM H
TEPMOCTOWKHM IIOKPBITUEM, PAaKOBUHOW, OOPTUKOM 10 HAapy>KHOMY Kparo, MOJBOJKOH H
OTBEJCHUEM BOJBl, M CAHTEXHHMKO)/CTON yYEHUUYECKHH, pEryJupyeMblii MO BBICOTE
(mpuoOpeTaeTcss TOJIBKO NPU HAIMYMK CHEHUAIbHOTO JIA0OPATOPHOTO OCTPOBHOTIO CTOJA) (10
KOU4ecmay 00y4arnuuxcs)

4 | Ctyn y4yeHH4eCKUH (no xoauuecmay o0yuaruuxcs)

%]

Oruerymurens

)]

Jlocka kiaccHasi/PenbcoBasi cucremMa C KIACCHOM M HMHTEPAKTUBHOM JIOCKOH (TporpaMMHOE
obecniedeHne, MPOEKTOp, KPEIUIEHHS B KOMIUIEKTE)/MHTEPAKTUBHON MMaHEeNbI0 (IIpOrpaMMHOE
o0ecrnieyeHne B KOMITIEKTe)

Ctou ¢ amuKaMu ISl XpaHEHUs/TyMOOH (pabouee mecmo npenooasamers)

7
8 | Kpecio oducHoe (pabouee mecmo npenodasamerns)
9 | Jocka npoOkoBasi//locka MarHuTHO-MapKepHas

10 | Cucrema (yCTpOMCTBO) AJIsI 3aTEMHEHHSI OKOH

11 | lUxad BHITSHKHOMN MTAaHOPAMHBIN

12 | xad mans XxpaHeHUs yIeOHBIX TOCOONH

13 | AnTedka yHUBEpCaIbHAs IS OKA3aHHs TIEPBOH MEIUIIMHCKON MTOMOIITH

TexHu4yecKkue cpecTaa

1 | MHOropyHKIIMOHAILHOE YCTPOHCTBO/TIPUHTEP

2 | lHTepakTUBHBIA MPOTrpaMMHO-aNNapaTHBI  KOMIUIEKC MOOWJIBHBIM WM  CTal[MOHAPHBIHA
(mporpammHOe oOecrieyeHue, MPOEKTOp, KpemieHue B KomiuiekTe)/PenbcoBas cucrema ¢




KJIACCHOW W WHTCPAKTUBHOW JOCKOW (TporpaMMHOE OOECIeueHHe, IMPOSKTOp, KPEIUICHUE B
KOMIUIEKTE)/HHTEPAKTUBHOM MaHeIbo (IpOrpaMMHOE 00€CIIeYCHHE B KOMILIEKTE)

3 | IlepconanpHBII KOMIBIOTED ¢ TIeprdepreir/HOyTOYK (JTUIIEH3HOHHOE TPOrpaMMHOe o0ecTieueHue,
00pa3oBaTesbHbI KOHTEHT M CHUCTEMa 3allUThl OT BPEAOHOCHOW WMH(POPMALUH, MPOrpPaMMHOE
obecrieueHune 111 nUGPOBOH Ta60PaTOPHH, C BO3MOKHOCTHIO OHJIAWH-0IIPOCa)

JJIeKTPOHHBIE CPEeACTBA 00yUeHHs

1 | OmektponHble cpencTBa oOyueHus/MHTepakTHBHBIE MOCOOMS/OHIARH-KYPCHl (1m0  pazodeiam
pabouetl npoepammot)

JleMOHCTpanMOHHbIE Y4eOHO-HATIS/IHbIE 0co0us

1 | CnoBapwu, CipaBOYHUKH, SHIUKIIOTIETUS (110 XUMUUECKUM HAYKAM)

2 | KoMmiekT nopTpeToB BENUKUX XUMUKOB

3 | IlocoOus HATTSAHOMN IKCTIO3UITUU

4 | Ilepuoanueckas cuctema xuMudeckux 3neMeHToB .M. Menzaeneesa

Crnenmann3upoBaHHas MedesIb M CHCTeMbl XpaHeHHsI 1151 XMMHYeCKOii J1abopaTopuu

1 | JlaGopaTopHbIii OCTPOBHOM CTOJI (JBYXCTOPOHHUH, C 3alIIUTHBIM, XUMOCTOMKHUM U TEPMOCTOHKUM
MOKPBITHEM, HAACTOJIBEM, C IMOACBETKOM M JIEKTPUUYECKUMHU PpO3ETKAMH, IOJBOJKOH U
OTBEJIEHNEM BOJIbI, U CAHTEXHUKOMN)

2 | Ctyn naGopaTopHBIi, peryIupyeMbIi 110 BBICOTE

3 | Cron naGopaTOpHBIA JEMOHCTPALMOHHBIN (C 3alUTHBIM, XHUMOCTOWKMM M TEPMOCTOMKHM
MOKPBITHEM, PAKOBHUHOM, MOJBOJKOW M OTBEACHUEM BOJIbI, CAHTEXHUKOH, SIEKTPUUYECKUMU
pO3eTKaMH, aBTOMaTaMH1 aBapUHHOTO OTKIIFOUCHHS TOKA)

4 | Cron yabopaTOpHBIH JEMOHCTPAIMOHHBIM C HAACTPOWKOW (C 3allUTHBIM, XUMOCTOMKHUM U
TEPMOCTOMKHUM MOKPHITHEM)

5 | Crox c smuKkaMu sl XpaHeHUs/ TyMOOi

6 | Kpecno oducnoe
OruerymuTens

JleMOHCTpanoHHOe 000PYA0BaHHE U MPUOOPHI AJ1s1 KaOMHETA M J1a00paTOPUH

1 | Becsl anextponHsle ¢ USB-niepexogHUKOM

2 CTONUK NOIBEMHBIN

3 | LUenrpudyra neMoHCTpalMOHHAS

4 | lItaTuB AEMOHCTPAIlMOHHBII

5 | Anmapat A IpOBEICHUS XUMUYECKUX PEaKLIHii

6 | Anmapat Kunma

7 | OBamometp

8 | I'openka yHuBepcayibHast

9 | [Ipubop s WIIIOCTpAalMU  3aBUCHMOCTH CKOPOCTH XWUMHUYECKHX pPEaKIWd OT YyCIOBUH
OKpY>Karolen cpeibl

10 | Habop amns anekTponmsa 1eMOHCTPAIMOHHBIN

11 | [IpuGop [Tt OTBITOB ITO XUMHH C DIIEKTPHUUECKAM TOKOM (J1a00paTOPHBIN)

12 | IIpubop [utst OKMCIIEHUS CIIUPTA HAJl METHBIM KaTaIn3aTOpOM

13 | IIpubop [utst MOTydeHUs ralouA0ATKAaHOB JeMOHCTPAIMOHHBIN

14 | IIpubop [ist MOTydeHUs] pACTBOPUMBIX BEIIIECTB B TBEPIOM BHUJIC

15 | YcraHoBka i1 QUIBTPOBAHUS 11O/ BAKYYMOM

16 | [Ipubop auist onpeaeneHns cocraBa BoO3yxa

17 | 'a3oananu3aTop KUCIOPOAA U TOKCHYHBIX Ta30B ¢ HU(POBOIl MHANKALMEH TTOKa3aTeNe

18 | [Ipubop i WUTIOCTPAK 3aKOHA COXPAHEHHUS] MACChI BELIECTB

19 | YcraHoBKa JUIsl IEPETOHKY BEILIECTB

20 | bapomerp-anepoun

21 | HabGop ans u3ydeHust BOZOPOJTHON SHEPTeTHKU

22 | pH-meTpsl (Oonoanumensroe sapuamusnoe 06opydosanue)

JlabopaTopHO-TeXHOJO0rHYecKoe 000py10BaHMe A1 KaOUHETa M JIadopaTopuu

1 | IIpubop ist moTydeHus TaIOUI0ATKAHOB U CIIOKHBIX 3(DUPOB J1a00paTOPHBIN

2 | Konbonarpesarenb




3 | DIEKTpOIUIUTKA

4 | bans koMOMHHpOBaHHAS TabOpaTOpHas

5 | Becsl s chllTydnx MaTepuaIoB

6 | [IpuGop mys nomyueHus ra3os

7 | CouproBka nabopaTopHas

8 | MarHuTtHas Memanka

9 | Mukpockomn nu}ppoBoii ¢ pyKOBOJICTBOM IMOJIB30BATENS U IIOCOOMEM ISl yUAITUXCS

10 | Habop 1j1st YUCTKU ONITHKH

11 | Habop mocysl Ajis peakTUBOB

12 | HaGop mocyabl v IpuHaUIeKHOCTEH 17151 pabOTHI ¢ MabIMU KOJIMYECTBAMH BELICCTB

13 | HaGop npuHaanexHOCTeH A1 MOHTaXa MPOCTEHIINX TPUOOPOB MO0 XUMUHU

14 | HaGop mocyabl ¥ IpuHAUISKHOCTEH U3 ponmieHa (MUKpoiabopaTopus)
JlabopaTopHasi XuMHYecKas Mocyaa 1js KaOuHeTa U J1adopaTopuu

1 | KoMmiekt kond qeMOHCTpaliOHHBIX

2 | HabGop mpoOok pe3nHOBBIX

3 | Ilepexon CTEKISTHHBIN

4 | IIpoGupka Bropia

5 | [Ipobupka qBYXKOJICHHAS

6 | CoemuHUTENb CTCKISTHHBIN

7 | 3aKuM BUHTOBOM

8 | 3axum Mopa

9 | [IInanr CunMKOHOBBIN

10 | KoMImekT cTekIIsTHHOM MocyIbl Ha NUTH(axX JeMOHCTPAITMOHHBIH

11 | Ho3upyrolee ycTporHCTBO (MEXaHUYECKOE)

12 | KommnexT nznenuii u3 kepamuky, hapdopa u pasaca

13 | KommexT noxek dhapdoposbix

14 | KomMmieKkT MepHBIX K00 Majoro oorema

15 | KoMImiekT MepHBIX KOJIO

16 | KoMImeKT MepHBIX [UIUHIPOB TUTACTUKOBBIX

17 | KoMImIeKT MepHBIX [UIUHAPOB CTEKIISTHHBIX

18 | KoMIiekT BOpOHOK CTEKJIAHHBIX

19 | KoMIiekT nuneTox

20 | KoMmiekT cTakaHOB TIaCTUKOBBIX/CTEKIITHHBIX

21 | KomriekT cTakaHOB XMMHYECKUX MEPHBIX

22 | KoMmiekT cTakaHYMKOB JIJIsl B3BEIITBAHUS

23 | KoMmIeKT CTynok ¢ NecTUKamu

24 | Habop mmaTteneit

25 | Habop nmunIteToB

26 | HabGop wamex Iletpu

27 | TpyOka crekisiHHAS

28 | Dxcukatop

29 | Yaia kpucTaJIM3alMOHHAs

30 | [{umirel TUTEIBHBIC

31 | bropetka

32 | [Ipobupka

33 | banka noj peakTHBbI OJUATHIICHOBAS

34 | banka Mo peakTHUBHI CTEKIISTHHAS U3 TEMHOTO CTEKJIa ¢ MPUTEPTOH MPOOKOt

35 | Habop CKITHOK 1JIs1 paCTBOPOB PEAKTHBOB

36 | [Tanouka crexystHHAS

37 | lItatuB myst mpoOHpPOK

38 | KoMIuieKkT cpeACTB ISl MHAMBUIYalbHOMN 3aIIUThI

39 | KoMIuieKT TepMOMETPOB




40 | CymuiabHast MaHeNnb IS TOCYIbI

41 | unprpoBanbHast Oymara/puiabTpel OyMasKHBIE (0OONOIHUMENbHOE 8apuamusHoe obopyoosanue)

Mopenn (00beMHBIE U IJIOCKHE), HATYPaTbHbIe 00beKThI (KOJJIEKIIUH, XHMHYeCKHe PeaKTHBBI)
JJIs1 KaOWHeTa | J1adopaTopuu

Kommiekt Mosienelt KpUCTAIITNYECKUX PEelIeTOK

Monenp MosteKybl Oenka

Habop m1s MogenmpoBaHus CTPOSHHSI HEOPTAaHHYECKUX BEIIECTB

Habop m1s MogenupoBaHust CTPOEHUS OPTaHNIECKHUX BEIIECTB

Habop m1s MopenupoBaHus CTPOSHUS ATOMOB U MOJIEKYJTT

Habop mis MogenupoBaHus SIEKTPOHHOTO CTPOCHHUS aTOMOB

KoMIuiekT Kojuiekiui

O NP |W(IN|F-

KoMmiexkT XxumMuaeckux PC€aKTUBOB

ObopynoBaHue Ja00PAHTCKOH KAaOMHETa XUMHUH

Cro ¢ sImuKaMu ISl XpaHEeHUs1/ TyMOOH

Kpecmo oducHoe

Croin mabopaTOpHBIN MOSUHBIH

CyH_II/IJ'IBHaSI IaHeJIb JJI TTOCY bl

[xad mist xpaHeHus: y4eOHBIX TTOCOOM

[xad mist XxpaHEeHUST XUMUYECKUX PEaKTHBOB

[xad mist xpaHeHus 1adOPATOPHOI MOCYIBI/TIPHOOPOB

[Ixad BBITSHKHOM

OO |INOD N[ WIN |-

JlabopanTckuii cTon

[ERY
o

Cryn mabopaTOpHBIH, peTyIUPYyEMBbIN TIO BEICOTE

[
=

OneKTpuYecKuil akBaAuCTUILISATOP

[y
N

Hlxa¢ cymmnbHbINH

[y
w

PesunoBbBIE IEpUaTKn

=
S

Kommuiext epiieit 17151 MBIThsI 1a00paTOPHOI MOCYABI

3.2. NudpopmanuoHHoe odecniedyeHre peaTu3auy NporpaMmmbl

OCHOBHBIC HCTOYHHUKH:
1. Tabpuensn O.C. Xumus. 10 kmacc. YriuyOneHHbll ypoBeHb: yueoHuk / O. C.
["abpuensn, . I'. Octpoymos, C. A. Crnagkos. — M: IIpocsemenune, 2022. — 399 c.
2. Xwumus. 11 xknacc. Yrnyonennsiit ypoBens: yueonuk / O. C. I'aGpuensn, U. T
Octpoymog, C. A. Crnankos, A. H. JIéskun. — M: Tlpocsemenue, 2022. — 432 c.

,}IOHOJIHI/ITCJI])HI)IC HCTOYHHUKMH:

http://lib.bsaa.edu.ru — b Bearopoackoro 'AY
http://znanium.com — 9BC «3Hanmym»
http://e.lanbook.com — IBC «JIanb»
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
TV CHUILIAHBI

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

oOydyeHHsT MU C()OPMYJIHMPOBAHHBIX C YYETOM

KoHTposib u olieHKa pe3ynbTaToB 00yueHus ocyulecTBisieTcss KoHTpois u
OLICHKa pe3yJbTaTOB OOY4YEHHs OCYUIECTBISETCS MpernojaBaTeieM B Ipoliecce
MPOBEICHUS MPAKTUUECKUX 3aHSATUN U J1a0OpaTOpPHBIX PadOT, TECTUPOBAHUS, a
TAK)K€ BBIMOJHEHUS OOY4YalOMMMUCS WHIWBUIYAIbHBIX 3a/laHUi, MPOEKTOB,
uccienoBanuii. Pe3ynbraTel 00yueHus: OMpenessioT, YTO 00yJarouuecs: JOMKHbBI

Jlnsa ¢popmMupoBaHus, KOHTPOJS U OLEHKU PEe3yJlbTaTOB OCBOCHUS y4eOHOU
JVCLUIUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUH, TPEACTABIIIONIAS
co00i KOMIUJIEKC Y4YEOHBIX MEPOINPUSATHI, COTJACOBAHHBIX C pe3yJbTaTaMH

pe3ynbTathl 1o aucuuirae) u @I'OC CIIO.

dI'oC COO (mpenMeTHbIC

Ne Monys / Pe3yabTar 00yueHus OueHo4HbIe MepONIPUATHSA OK
Pasznen / Tema

1 Teopernueckue | ®opmyauposars 6azoBbie | Konrponbnas padora CrpoeHue
OCHOBBI XMMHH | MOHSATHSA U 32aKOHbI XHMUM | BEIIECTBA U XUMUYECKHUE PEAKLIH

1.1 | OcHoBHBIE CocTaBiATh XUMUYECKHE OK 01
XUMHUYECKHE (dopMyJibl COEIMHEHUH B
MOHATUSA U COOTBETCTBUU CO CTEIEHBIO
3aKOHBI, OKHCJIEHUSI XUMHUYECKHUX 3aauy Ha COCTaBJICHHE
CTPOEHHUE AJIEMEHTOB, UCXOMS U3 XUMHYECKHUX hopMyIT
aTOMOB BaJICHTHOCTH U JIByXaTOMHBIX CO€IMHEHUMN
XUMUYECKHX ANEKTPOOTPULATEIBHOCTH (oxcuaoB, cynbhuaos,

AJIEMEHTOB THAPUJOB U T.IL.).

1.2 | Ilepnoauueckuii | XapakTepu3oBaThb IIpakTHKO-OpUEHTUPOBAHHBIE OK 01
3aKOH U XAMHYECKHE JIEMEHTHI B TEOPETUYECKUE 3aTaHUS HA OK 02
[Teproanueckass | COOTBETCTBHHU C UX XapaKTEepU3aLNUI0 XUMHUECKHX K 1.2
cucrtema ITOJIOKEHUEM B 3J1eMeHTOB: «MeTannudeckue /
XUMUYECKHX MEPUOIUYECKON CUCTEME HEMETAJUIMYECKHE CBOMCTBA,
areMeHTOoB /. XUMHYECKHX 3JIEMEHTOB ANEKTPOOTPHULIATENLHOCTD U
N. Menneneesa, | .M. Menneneesa CPOICTBO K JJIEKTPOHY
UX CBSI3b C XUMHYECKHX 3JIEMEHTOB B
COBPEMEHHOMN COOTBETCTBHE C UX JIEKTPOHHBIM
Teopuen CTPOCHHEM H IIOJIOKEHHUEM B
CTpOECHUS MIEPUOJUYECKON CUCTEME
aToOMOB XUMHYECKUX 3eMeHToB J[. M.

MenpeneeBay.

1.3 | Ctpoenue CocTaBiATh XUMHYECKHE OK 01
BElIECTBA U (bopMyIbl coeTMHEHHH B
npupoa COOTBETCTBUU CO CTEEHbIO
XUMUYECKOU OKHCJIEHHUS] XUMHUYECKHUX Tect «Ctpoenue aTomoB
CBSI3U. AIIEMEHTOB, UCXOJIS U3 XUMHUYECKUX 3JIEMEHTOB U
MHorooOpa3ue | BaJIEHTHOCTH U MIPUPOAA XUMUUECKOH CBSI3N».

BEII[ECTB AIIEKTPOOTPHUIATETLHOCTH

1.4 | Knaccudpukauus | Knaccuduuuponartsb 1.Tect «<Homenkiarypa u OK 01

W HOMEHKJIATypa | HEOPTaHWYECKHUE BEMIECTBA B | HA3BAHWE HEOPTAHUYECKUX OK 02




HCOPTaHUYCCKHU
X BCUICCTB

COOTBETCTBHUH C HX
CTPOCHUEM

BELIECTB UCXO/IS U3 UX
XUMHYECKON (OPMYITBI UITH
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXOS U3 Ha3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2.3a1a4m Ha pacyeT MaccoOBOM
10J1d (MacChl) XUMHUYECKOTO
3JIEMEHTA (COEAHEHMUSI)B
MOJIEKyJIe (CMecH).
3.IlpakTudeckue 3a/ilaHnus 1o
KJ1acCU(pUKallUu, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

1.5

Tumnsr
XUMHAYECKUX
peaxkiun

CocTaBiiTh peakuuu
COCIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMelleHMs],
OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHBIE
PEaKINH U PEaKIiu
KOMILJIEKCO0Opa3oBaHus (Ha
npuMepe
T'HJIPOKCOKOMILIEKCOB
AITIOMHUHUS U LIMHKA) C
y4acTHEeM HeOpraHMYeCKuX
BEILIECTB

1.3amauu Ha cocTaBeHHE
YpaBHEHUH PEaKIUM:
-COeIMHEHMUSI, 3aMEIICHUS,
pasnoxeHusi, o0OMeHa

2.3a1a4M Ha pacyeT
KOJIMYECTBEHHBIX XaPAKTEPUCTUK
NPOAYKTa PEaKIUU COCAMHECHNUS;
MacCOBOU WJIM 0OBEMHOM J10JIH
BBIX0/1a MIPOJYKTA PEAKIIUU
COCIMHEHHS OT TEOPETHUECKHU
BO3MOXKHOT'O; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX XapPaKTEPUCTUK
WCXOJHBIX BEIIECTB U MPOIYKTOB
peaxiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA) MPOAYKTa
peaxIuu, ecau OJHO U3 BEIIECTB
JTaHO B BUJIE pacTBOpa C
ONPEACIEHHON MacCOBOU JT0JIEN
pPacTBOPEHHOT'O BEIIECTBA.

OK 01
OK 02

1.6

CxopocTh
XAMHYECKHUX
peaKkui.
XUMHUYECKOE
paBHOBECHE

WccnenoBars BIUsiHUE
KOHIICHTpAIIUU
pearupyromux BeuecTB u
TEeMITepaTyphbl Ha CKOPOCTh
XUMHUYECKUX PeaKIni

1. JJaboparopHnast pabota

— «OrnpeneneHne 3aBUCUMOCTH
CKOPOCTH pEaKIiU OT
KOHIIEHTPAIIUU PearupyIOIX
BEIIIECTBY;

2. [IpakTUKO-OpUEHTHPOBAHHBIE
TEOPETUICCKHE 3a/IaHUs Ha
aHanu3 (GaKTOpPOB, BIUSIONIUX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKON peaKIlnu.

OK 01
OK 02
I[IK 1.2

1.7

PactBopsl,

CocTaBisITh ypaBHEHUS

1. 3aganus Ha cocTaBiIeHHE

OK 01




Teopus XUMHYECKHUX PEaKIun MOJIEKYJIIPHBIX U MOHHBIX OK 02
AIIEKTPOJIUTUYEC | HOHHOTO OOMEHA C y4acTHEeM | PeaKIMi C y4acTHEM OKCHJIOB, OK 04
KOH HEOPraHWYECKUX BEUIECTB KHCJIOT, OCHOBAaHUM U COJIEH, OK 07
JUCCOLALUU U HMOHHBIX PEaKLIUi r'uapoIn3a IIK 2.1
WOHHBIA 00OMEH COJIeH, yCTaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JlJabopaTtopHas pabota
«Peakuuu ruiposmsa.
2 Pasznen 2. CocTaBisiTb ypaBHECHUS H
Heopranuveck | cxeMbl XUMHYECKHX KonrtpoJabHnas padora CBoiicTBa
asi XuMus peakumi HEOpPraHu4ecKUX BellecTB
2.1 CocraBisTh ypaBHEHHUS 1.Tect «Ocobennoctn OK 01
duszuxko- XUMHYECKUX PEaKIuu XHMHYECKHX CBOHCTB OKCHOB, OK 02
XUMHYECKHE MOHHOTO OOMEHA C y4acTHeM | KHCIIOT, OCHOBaHUH, amdorepabix | OK 04
CBOMCTBA HEOPraHWYECKUX BEIECTB. TUJPOKCUJIOB U COJICH. [IK 2.1
HEOPTraHUYECKU 2.ITpakTHKO-OPHUCHTUPOBAHHBIE
X BEIIECTB TEOpETHUYECKHE 3a/laHusl Ha
CBOMCTBA U ITOJIy4YCHHUE
HEOPraHUYECKUX BEIECTB.
3.JlaboparopHnas paboTa
«CBoiicTBa METAIJIOB U
HEMETAJIOBY.
2.2 HccnenoBath kauecTBeHHble | JlaboparopHas pabota OK 01
peaKUrHu HEOPraHUYECKUX 1. AHanuTHYeCcKue peakuu OK 02
BEIIECTB kaTuoHOB [-VI rpymni; OK 04
2. AHanUTHYECKUE PEAKITUU
AQHUOHOB.
WNnentuduxanm 3.IlpakTrdeckue 3ailanust Ha
A COCTABJICHUE YPAaBHEHUW peaKLuil
HEOPTraHUYECKU 0OHapy>XeHHsSI aHHOHOB, B T.4. B
X BEUIECTB MOJICKYJISIPHOM ¥ MOHHOM opMax.
2.3 | [IpomsBoncTBo | OOOCHOBBIBATH 3HAUeHUE U | [IpakTHKO-OpUEHTHPOBAHHBIE OK 01
HEOPraHWYECKU | IPUMEHEHUE 3a/IaHMsl IO COCTaBJICHUIO OK 07
X BEIIECTB. HEOPTraHWYECKHUX BEIIECTB B | XMMHUYECKUX PEAKITHI C
3HaueHue OBITOBOM U y4aCTHEM HEOPTaHMYECKUX
Y IPUMEHEHHUE B | TPOU3BOCTBEHHOM BEILIECTB, UCIIOIB3YEMBIX JIJIST MX
OBITY JIeATETbHOCTH YEJI0OBEKa UX uAeHTU(UKAINY U
U Ha (HUBUKO-XUMHUYECKUMU MIPOMBIIIJIEHHBIX CITOCOO0B
MIPOU3BOJICTBE CBOMCTBaMHU MOJTYYEHUSI.
3 | Pa3nmen 3. HccaenoBarb cTpoeHue u KourtpoJubHnas padora Teopus
Teopernueckne | cBoiicTBa CTPOEHUS OPraHUYeCKHUX
OCHOBBI OpPraHuYecKUX BellecTB COeIUHEeHUI. YT1eBOA0POAbI
OpraHu4ecKon
XUMHH
3.1 Knacenmxanms Knaccudumnuposats 1. 3anaH1:I;1 Ha COCTaBJICHUE OK 01
cTpoeHe i OpraHWYECKHE BEIIEeCTBA B Ha3BaHUif OPraHUMecKux
COOTBETCTBHUU C UX COEIMHEHUI MO TPUBUATIBLHOMN
HOMEHKJIaTypa .
OpraHMYeCKHX CTPOCHHEM I MEKIYHAPOJHOH
CHUCTEMAaTUYECKON
BEILIECTB

HOMEHKJIAType.




2. 3amaHusg Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIEHHbIX
CTPYKTYPHBIX (hOpMYyIT
OpPraHMYECKUX BEILECTB
OTJICIbHBIX KJIACCOB.

3. 3ajauM Ha onpezaeneHue
npocreimen GopmyIibl
OpPraHUYeCKON MOJIEKYJIbI,
UCXOJs U3 DJIEMEHTHOI'O COCTaBa

(5 %).

4 Pasien 4 HccaenoBars cTpoeHue u KonrtposbHas padora Teopus
' CBOICTBA YIJIeBOJ0OPO/J0B CTPOEHHS OPraHUuYeCcKHuX
YraeBoaopoasl o
coeJUHEeHHUI. YTI1eBOJ0POabI
4.1 VYcranaBnuBarh 1. 3ajaHus Ha cocTaBJIEHUE OK 01
3aBUCUMOCTH (PU3HKO- YpaBHEHUN XUMUYECKUX OK 02
XUMHUUYECKHUX CBOMCTB peakuuii ¢ yyacTueM OK 04
OpPraHUYECKUX BEIIECTB OT OpPraHMYECKUX BEIIECTB Ha I[IK 1.2
CTPOEHUS MOJIEKYJI OCHOBaHHUU UX COCTaBa U
CTpOCHHUSI.
YrneBo1opoasl
- 2. 3ajaHus Ha COCTaBJIECHUE
ypaBHEHUN XUMUYECKUX
HPHPOIUIBIE €aKIMi, WIUTIOCTPUPYIOIINX
UCTOYHUKHU P ’ Tpapyro
XUMHUYECKHE CBOICTBA C y4ETOM
MEXAHHU3MOB IIPOTEKAHUS
JAHHBIX peaklui U
TEHETHUYECKOMN CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
4.2 VcranaBIuBaTh 1. PacuerHble 3a1a4u 110 OK 02
DusiKo 3aBHUCUMOCTh (PU3UKO- YPaBHEHUSIM PEAKLIHM C OK 04
XUMHUYECKUX CBOMCTB y4acTHEM OPTaHMYECKUX
XUMUYECKHE
. OpraHUYECKUX BEIIECTB OT BEIIECTB.
CBOMCTBA
CTPOEHUS MOJIEKYJI 2. JJaboparopHast pabota
YIII€BOIOPOOB o
«CBoOMCTBa YTIIEBOJOPOIOBY.
5 Pazgen S. HccaenoBars cTpoeHue u KounrpoJabsHnas paéora
Kucaoponocone | coiicTBa «CTpyKTypa u cBOiicTBa
piKaiue KHCJIOPO/ACOAEPKALIUX OpPraHu4yecKHX BellecTB)
OpraHMYecKue | OPraHMYecKux BellecTB
CcOeJUHEeHH
5.1 YcranaBiuBaTh Pacuernspie 3agaum 1o OK 01
3aBHCUMOCTh (PU3UKO- YPaBHEHUSIM PEAKIHM C OK 07
Crouptel. DeHon | XUMUYECKUX CBOMCTB y4acTHEM OPTaHHYECKUX
OpraHUYECKUX BEIIECTB OT BEIIECTB.
CTPOEHUS MOJIEKYJI
5.2 | ABAeruasl. YcranaBiauBaTh Pacuernrle 3amaun 1mo OK 01
KapOonoBsie 3aBUCUMOCTH (PU3HKO- YPaBHEHUSIM PEAKLIUi C OK 02
KHUCJIOTBI. XUMHYECKHX CBOWCTB y4acTUEM OpraHUYECKUX OK 04
CnoxHbie OpPraHMYECKUX BEIIECTB OT BELIECTB
a(upb1 CTPOEHUS MOJIEKYJI
5.3 YcraHaBiauBaTh Pacuernrie 3aga4u 1o OK 01
YrieBosl N
3aBHCHUMOCTb (PU3HUKO- YPaBHEHUSIM PEAKIHI C OK 02




XUMHYECKUX CBOMCTB
OpF AHNYCCKHNX BCIICCTB OT
CTPOCHHMS MOJICKYJI

y4acTHEM OpPraHUYEeCKUX
BELIECTB

OK 04

5.4 YcranaBiuBaTh Pacuernsie 3aaum 1o OK 01
®dusuko- 3aBUCUMOCTH (DU3HKO- YpaBHEHUSIM PEAKIUN C OK 02
XUMUYECKHE XUMUYECKUX CBOMCTB Y4aCTHEM OPTaHMYECKUX OK 04
CBOIiCTBa OpPraHUYECKUX BEIIECTB OT BEIIECTB
KHCJIOPOJIOCOJE | CTPOEHHUS MOJIEKYII JlaGoparophas paboTa
prKaImx «XUMHUYECKHE U PU3NYECKUE
OpraHMYECKUX CBOMCTBA KMCIOPOA0COIEPKALINX
COEIMHEHU N OpPTaHUYECKUX COCAUHEHUS.

6 Paszgea 6. HccaenoBars cTpoeHue u KonrtposabHas padora
A3oToconep:ka | cBoiicTBa azorcojep:xkamux | «CTPyKTypa M CBOMCTBA
mue OpPraHU4YecKux OpPraHu4yecKuX BellecTB)

OpraHuvyeckKmne | BellecTB
coeJUHEeHHUs
6.1 VYcraHaBnuBaTh 3aaHus HA COCTaBIIEHUE OK 01
3aBUCUMOCTH (DU3HKO- YpaBHEHUN XUMUYECKUX OK 02
XUMHUYECKUX CBOWCTB peaKkiuil, WITIOCTPUPYIOIINUX OK 04
AMUHEL OpPraHUYECKUX BEIIECTB OT XUMHUYECKHE CBOICTBA C yUETOM
CTPOEHUS MOJIEKYJI MEXAHU3MOB IIPOTEKAHUS
AMMHOKUCIOTHI. o
Berxu JAHHBIX PEaKLi 1
TEeHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

7 Paszgen 7. HccaenoBars cTpoeHue u KourpoJabsHnas paéora
Bbicokomoiieky | cBoiicTBa «CTpyKTypa u cBoOiicTBA
JISIpHbIE BBICOKOMOJIEKYJISIPHBIX OpPraHu4yecKHX BellecTB)

COeTHHEeHUs cOoeIMHEeH U
7.1 OcHoBHble IOHATUA XUMHK | Pemenue nenouek npespamenuit | OK 01
BBICOKOMOJIEKYJISIPHBIX Ha TEHETUYECKYIO CBA3b MEXKIY OK 02
COETMHEHU N KJIACCaMH OPraHUYECKHUX OK 04
COCIMHEHM C COCTaBICHUEM K 1.2
[Tnactmacchl. Ha3BaHUM OpraHU4YeCcKUX
Kayuaykn. COEMHEHUI 110 TPUBHATIBHON WIIH
BonoxkHa MEXKIyHAPOAHOU
CUCTEMATUYECKON HOMEHKIIATYPE.
Pemenne pacueTHbIx 3a1a4 1o
YPaBHEHUSIM PEAKIUI C yUacTHEM
OpPraHMYECKHX BEIIECTB
Il | pukaaaHoi Moay/ab
8 | Pa3zmen 8. 3ammTa Keiica (c yueTom
OueHnBaTh NOCJEACTBUS . .
Xumus B N Oyayuieil npogecCHOHAJIBLHOM
ObITY M ObITOBOI H . AesITeJIbHOCTH)
NPOU3BOJACTBEHHOI
NPOU3BOJCTBE
HHOI AeATEILHOCTH eI0BeKa ¢
MO3MLMI IKOJIOTHYeCKOM
HAeATEeJbHOCTH
qesoBeKa 0e3onmacHoOCTH

8. | Xumus B ObiTy | OLIEHUBATH MTOCIEACTBHS Keiic (¢ yuerom Oynymieit OK 01

U OBITOBOM 1 npogeccuoHaTbHON OK 02




MPOU3BOACTBE | MPOU3BOJICTBEHHOM nesiteabHOCTH) Bo3moxkabie Tembr | OK 04
HHOU JesTEIbHOCTH YETIOBEKA C KeMCoB: OK 07
NEITEILHOCTA | MO3ULIUNA DKOJIOTHYECKOM 1. [Torennenue k1umara u [IK 1.2
4esi0BeKa 0e30macHOCTH BBICBOOOK/ICHUE Ta30BbIX

THIPATOB CO JIHA OKEaHa.

2. Xumus B Moeit Oyayien

npodeccum.

3. XuMHs B CEIBCKOM

XO034HCTBE.

4. JlexapcTBa Ha OCHOBE

PaCTUTENBHBIX MPErapaTos.

o. XUMUSI U DKOJIOTHSL.

9. HNHTepnipeTHPOBATH 3amura keiica (¢ yuyeTom
Paznea 9. XHUMH4YEeCKHe MPoLecchl U Oyayuieil npogecCHOHAJIBLHOM
HUccnenoBanu | siiieHus1 B onocgepe J1esITeJIbHOCTH)
eu
XHMHUYeCKH I
aHaJIN3
00bEKTOB
ounocdepnbl

9.1 | OcHOBBI BbInonHATE NOJHBIN UK 1.JIaGopaTtopHas pabora «OcnoBel | OK 01
71a00paTOPHOM | AKCIIEPUMEHTAIBLHOTO 1a00paTOPHOI MPAKTUKI. I[IK 2.1
MPAKTHKHU B HCCIIEIOBAHUS C 2.3a/1a4¥ Ha BBIUYKCIICHHE
npodeCcCHoHANl | COOIOACHUEM TTPaBUII CPEIHEro 3HAYCHUSs
BHBIX 0e30MmacHOro 00paIeHus C JKCIIEPUMEHTANBHBIX JaHHBIX,
nabopaTopusiXx | BEHIECTBAMU U JJA0OPATOPHBIM | MOTPEITHOCTH.

o0opynoBaHuEM 3.IlpencraBneHue pe3ynbTaToB
JKCIEPUMEHTA B Pa3JIMYHON
¢dopme (Tabnmua, rpadux,)

9.2 | Xummueckuii | MccnemoBaTh XUMAYECKUH 1.Tect «CBo¥icTBa U COCTaB OK 01
aHaiu3 npood cocTaB o0 BOJIBI BOJIBIY. OK 02
BOJIBI 2.I1pakTHKO-OpUEHTHPOBAHHBIC OK 07

TeopeTHudeckue 3a1anus Ha coctaB | [1IK 2.1
BOJIbI U CTTIOCOOBI BEIPAKEHUS
KOHLIEHTpalUi U Iepecuer
KOHIIEHTpaui (¢
UCII0JIb30BAaHUEM HOPMAaTUBHBIX
JIOKYMEHTOB).

3.JIaGoparopHas pabota
Onpenenenue pH Bozb u ee
KHUCJIOTHOCTH;

Onpenenenne KeCTKOCTH BOJIbI U
CIOCOOBI €€ YCTPaHEHUsl.

9.3 | Xumuueckuit 1. Tect «Opranuueckue u OK 01
KOHTpPOJIb HccnenoBath XMUMUYECKUN HEOPraHUYECKHE BEILECTBA, OK 02
KadecTBa COCTAaB MPOJYKTOB MUTAHUS BXOJISIIIIAE B COCTAB MPOTYKTOB OK 07
IIPOIYKTOB IIATAHUS. IIK 1.2
MIATAHUSA 2. IIpakTUKO-OpUEHTHPOBAHHBIE

3aJJaHMsl 110 KYJIMHAPHOM
TEMAaTHKe.

3. JJaboparopHas paboTa (Ha
BBIOOD):




— O0GHapy»xeHre HUTPATOB B
MPOIYKTaX MUTAHHUS,

— HUccnenoBanue npoykToB
MUTAHUS HA HAJMYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOT'YPT)
Ha HAJINYHUE YTIIEBO/IOB
(KkpaxmaJr, TJIFOKO3a, caxaposa).

9.4 | Xumuueckuit UccnenoBars xumMmuueckuit 1.Tect mo TeMe «XUMHUYECKUI OK 01
aHaju3 npoo COCTaB MPOO MOYBHI COCTaB HEOPraHUYECKUX U OK 02
MOYBBI OpPTaHUYECKUX YIAOOPECHUI». OK 07

2.3ananue «B3anmocssa3e coctasa | [IK 1.2
MIOYBBI, THII ITOYBHI U €€

Ha3HAYCHUSI.

3.JlaboparopHas paboTa

Onpenenennie pH BogHOIM

BBITSIKKH TTOYBBI, €€ KUCIOTHOCTH

U IE€JIOYHOCTH.

9.5 | Uccnenosanue | MccnemoBaTh XUMAYECKUH 3amura keiica OK 01
00BEKTOB coctaB 00BeKTOB OuOoCchepsl Bo3moxHbIE TEMBI: OK 02
ounochepsl Ha MIpUMepe MPOAYKTOB 1. UccnenoBanue cocraBa OK 04

MMUTAHUS, BOALI U IOYBBI MUHEPAIbHOUN BOJBI U OK 07
PEKOMEHIalNU 110 €€ K 2.1

HCII0JIb30BaHHIO.
2. HccnenoBanne coctaBa u
Ka4eCcTBa MOPOXKEHOTO U APYTHX
MOJIOYHBIX HpOILYKTOB.

3. ConeprxaHue HUTPATOB B
3€PHOBBIX KYJIBTYpax, OBOLIAX.
4. Uccnenosanue npod

BOJIOITPOBOJHOM BOJIbI HA TPEAMET
YCTPaHEHHUS )KECTKOCTH.

5. VYcrpaneHnue KeCcTKOCTH
BOJIBI B CEJIbCKOXO03SMCTBEHHOM
eI TETLHOCTH.

6. Omnpenenenue coaepx aHus
BHUTAaMHHOB B
CEIIbCKOX 031 CTBEHHOM
MPOAYKIIHH.




