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1. TACIIOPT MPOT'PAMMBI YYEBHOM JUCIHUIIJINHBI XUMUA

1.1. O61acTh NpUMEHEHUs MPOTPAMMBbI

[Iporpamma  y4eOHOM  TUCUMIUIMHBI ~ SIBJIIETCA  YacTh0  MPOTPaMMBI
MOJTOTOBKHM CIIEIUAIUCTOB cpeaHero 3seHa B coorBeTcTBuu ¢ ®I'OC CIIO mo
cneuuanbHocTh: 36.02.01 Berepunapus

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpe NpPOTrpamMMbl MOATOTOBKHU CIEHUATHCTOB
CpEIHEro 3BeHa:

OO6meobpazoBaTenbHas IUCHUAILNIMHA «XUMUS» U3ydaeTcs Ha YriIyOJIeHHOM
ypoBHE B  00ImIeo0pa3oBaTeJIbHOM  IMKJIE  y4eOHOro  IulaHa  OCHOBHOM
npodeccoHanbHOl  00pa3oBaTeNbHON HporpamMmsbl — cnenuanibHocTU:  36.02.01
Berepunapus

TpynoeMKOCTh  OUCHHUIUIMHBI «XHUMHS» Ha  yIrIyOJIEHHOM  ypOBHE
coctaBisier 128 yacoB, U3 KOTOphIX 88 yacoB - 6a30BbINH MoayJb (7 pa3aenoB) u 40
4acoB - TNPUKIAIHOW MOaynb (2 pasjaena), BKIOYAOIIUNA  MPAKTHKO-
OPUEHTUPOBAHHOE COCPIKAHNE KOHKPETHOHN NMpodecCcuu Uiu CeruaibHOCTH.

1.3. Heau ¥ 3aaa4d JUCUMILIMHBI — TPe0OBAaHHMS K Pe3yJbTAaTaM OCBOCHHUS
MUCIHHUIIINHBI:
1.3.1. leau u 3a1a494 TUCHUATIIIMHBI

Conepsxanue mporpaMMbl 0011€00pa30BaTEIbHON JUCIUTUIMHBL « X UMM
HaIIPABJICHO HA JTIOCTUKEHUE CIEAYIOIINX HeJIeH:
- dbopMHUpOBaHWE CHUCTEMBl XMMHYECKMX 3HAHUW KAk  BaKHEUIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOW JIEXkKAT
KJIFOUEBbIE TOHATUS, (yHJAMEHTAJIbHbIE 3aKOHbl U TEOPUU XHUMHH, OCBOCHHUE
S3bIKa HAyKH, YCBOCHHE U IOHUMAaHUE CYIIHOCTH JOCTYIHBIX 0000IIeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPUEH HUX Pa3BUTUS H
CTaHOBJICHUS,
- dbopMHUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHMMHMYECKHX PEaKIUi, HEOOXOIUMBIX JUIsl MPUOOpETEeHUs yMEHUM
OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKHUX SIBJICHUH, UMEIOIIUX MECTO
B NPUPO/IE, B IPAKTUYECKON U ITOBCEIHEBHOM KU3HU,
- pa3BUTHE YMEHUU U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U 00BSICHEHMEM XMMHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUEM MTpaBui O€301acHOro
oOpalleHusl ¢ BEIIECTBAMM.

3agaum JUCHMILUIMHBI:
1)  copmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKUX
MIPOLIECCOB M SBJIEHUN B OKPY)KAIOUIEH Cpelie, a TaKKE MX CBS3b C LIEJIOCTHOU
Hay4YHOUW KapTUHON MHpa U APYTMMH €CTECTBEHHBIMH HAyKaMHU;



2)  pa3BUTh YMEHHs COCTaBIATH (HOPMYJbl HEOPraHMYECKUX W OPraHUYECKHX
BEIIECTB, YPAaBHEHMsSI XUMHUYECKUX  peakuui, OOBICHATH MX  CMBICI,
UHTEPHPETUPOBATH PE3YJIbTaThl XUMUUYECKHX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HABBIKM  NPOBEACHHS  MPOCTEUIINX  XHUMHUYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN C COONIOACHHEM IIpaBUi 0O€30IacHOro
oOpallleHHs C BellIeCTBaMH U JJa0OpaTOpHBIM 000PYI0BaHUEM;

4)  pa3BUTh YMEHHMSI HAaXOJUTbh, AHAIU3UPOBATH U UCIOJIH30BaTh MH(OPMAIUIO
XUMHUYECKOT0 XapakTepa U3 pa3auvyHbIX HHPOPMAIMOHHBIX HCTOYHUKOB, BKIIOYas
y4eOHYIO0 JTUTEPATYpPY, HAyUHbIE MyOIMKAlUA U UHTEPHET-PECYPCHI;

5)  cdopMupoBaTh YMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOEH NEATEIbHOCTH
Y XUMUYECKUX NMPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IIPOLIECCOB, YUUTHIBAS
BO3MO>KHBIE SKOJIOTHYECKHE U COLIMATIbHBIE BO3ICHCTBUS;

6)  cdopMupoBaTh NMOHUMAHHE 3HAYMMOCTH JOCTHKEHHM XUMHUYECKOM HayKH
Y TEXHOJIOTUH I Pa3BUTHS COIMAIBHOM M IPOM3BOJICTBEHHOMN cep ¢ yMeHHEM
IPUBOIUTH MPUMEPHI UX TPUMEHEHHUS B PA3IMUHBIX chepax >KU3HHU.

1.3.2. Ilnanupyemble pe3yJbTaTbl OCBOEHUS 001Ie00pa30oBaTeIbLHOM
aucuIJIuHbI B c0oTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne 0011e00pa3oBaTeNbHas AUCIUIUIMHA « XUMUSD UMEET MpU
dbopmupoBanuu u pazsutuu OK 1; OK 2; OK 4; OK 7 u IIK 1.1; IIK 1.2,
NpeACTaBICHHbIX B akTyanu3upoBaHHblx @PI'OC CIIO no cnenuanbHOCTH:
36.02.01 Berepunapusi.



1.3.2. IlnanupyemMble pe3yabTaThl 0CBOCHHUS 0011€00pPa30BaTEIbHON TUCUUILIHMHBI B cooTBeTcTBUM ¢ PI'OC CIIO

1 Ha ocHOBe PI'OC COO

Koa n
HauMMeEHOBaHHe
(popmupyembIx
KOMIIETeHIIUHI

Iliianupyembie pe3yabTaThl OCBOCHUS TN CIHMILIMHBI

OO01mue

JAucunnimHapHbie

OK 01.

Bo16upats ciocoObl
peleHus 3a1a4
npo¢ecCuoOHATBHOM
JesITeTbHOCTH
MIPUMEHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM

JIN4YHOCTHBIE Pe3yJIbTATHI B YACTH TPYA0BOI0 BOCIIMTAHUS:

MeTtanpeamMerHbie

FOTOBHOCTh K
TPYIOTIOOHE;
TOTOBHOCTh K aKTUBHOW JEATEIbHOCTU TEXHOJIOTUYECKON U
COIIMAJIbHOM  HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO AESITEbHOCTD;
MHTEPEC K pa3Nu4HbIM chepaM npoPecCHOHATbHON AesITeTbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymymieil mpodeccuu u
pealln30BbIBaTh COOCTBEHHBIE )KHU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K 0Opa30BaHUIO M CaMO0OOpPa30BaHUIO
Ha TMPOTSDKCHUH BCEH JKU3HU.

OCO3HAaHUC  ILICHHOCTH

TPYAY, MacTepcTBa,

pe3yJabTaThl o0yyeHmusi:

OBjaeHde YHUBEPCAJIbHBIMU Y4YeOHBIMH TO3HABATEIbHBIMHU
JeHCTBUSIMU:
a) 0a30Bble JJOTHYECKHE JIeliCTBUS:

CaMOCTOSITEIEHO (POPMYITUPOBATh M aKTyaIHM3UPOBAThH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHaBJIMBATb CYH_ICCTBCHHBIP'I IpU3HAK WK OCHOBAaHHUA JIA
CpaBHEHUS, KJIaCCU(PUKAIIMHA U 000OITICHUS;

OTIPENeNISTh IENN ICATEIIEHOCTH, 3a/1aBaTh MTapaMeTPhl B KPUTCPUH
HUX JOCTHUXKCHUA,

BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYMSA B pacCMaTpUBAEMBIX
SIBJICHHSX;

JAucuMIIinHaApHbIe pe3yJIbTAThI:

IIP6 01. chopmMupoOBaHHOCTH MPEACTABICHUI: O
XUMHYECKOU COCTaBJISIONICH
€CTECTBCHHOHAYYHOW KapTHHBI MHpaA, POJIHU
XUMUU B TO3HaHUU SIBIIGHUM TPUPOIBI, B
(GOpPMHUPOBAHMHM  MBINUICHUS W KYJbTYpPBI
JTUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH,
HEOOXOAMMOW I peleHus] MPaKTHYECKUX

3alad M DKOJIOTHYECKH  OOOCHOBAHHOTI'O
OTHOIIEHHUSI K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

IIP0 02. BiameHWe CHUCTEMOM  XUMHYECKHAX
3HAHHMH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIONINE  TOHATUA  (XMMHYECKUH

AJIIEMEHT, aTOM, DJIEKTPOHHAsE 000JOYKa aToma,
s-, p-, d-2JIeKTpOHHBIE OpOWTAIM aTOMOB, HOH,
MOJICKYIJIA, BaJICHTHOCTD,
ANIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIICHUS,
XUMHUYCCKad CBA3b, MOJIb, MOJISIpHAd Macca,
MOJISIDHBIA ~ O0BEM,  YIJIGPOJHBIA  CKEJeT,
(byHKUMOHANBHAS TPYyIIa, pajuKall, U30MEpHs,
U30MEpPbI, TOMOJIOTMYECKUN psAll, TOMOJIOTH,
YIIJIEBOJIOPObI, KUCIOPOA- U a30TCOJepKallne
COEIMHEHMS, OHOJIOTHYECKH AKTUBHbBIE




BHOCHUTH KOPPEKTUBBI B AEATEILHOCTh, OLICHHBATh COOTBETCTBHE
pe3ynbTaToOB  IENSAM,  OICHWBAaTh  PUCKH  TIOCIEICTBHUA
NeSITeIbHOCTH;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH >KU3HEHHBIX
npooJieM.

0) 0a30BbIe HCCIeA0BaATENbCKUE TeiCTBHS:

CTaBUTb HpO6HeMBI

BJaJIeTh HaBBIKAMU Y4eOHO-HCCIENOBATEIbCKOW M MPOEKTHOM
JeSITEIbHOCTH, HaBbIKaMU pa3pelieHus npooem;

BBISIBIIATh NIPUYMHHO-CIICJCTBEHHBIE CBSI3M M AKTYaJIN3UPOBATH
3a/1a4y, BBIJBUIaTh I'MIIOTE3y €€ PELICHMs], HAXOIUTh apryMEHTHI
JUIsL TOKAa3aTelnbCTBA CBOUX YTBEP)KIEHUH, 3a1aBaTh MapaMeTpel U
KPUTEPUU PEILLICHHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XO/€ PELICHU 3a1a4 PE3YyJIbTATHI,
KPUTHUYECKH OLEHMBaTh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH
WU3MEHEHUE B HOBBIX YCIIOBHSIX;

YMETb IEPEHOCUTh 3HAHUS B ITO3HABATEJIBHYIO M IPAKTHYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00acTeil;
BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUTMHANIBHBIEC MOAXOAbl U
peuieHus;

U 3aJa4uu, AJOIYyCKAaromue aJIbTCPHATUBHLIC

peneHusl.

BellecTBa (YIieBOIbI, KUPBI, OCITKH), MOHOMED,
MOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COC/IMHEHMUS,
KpUCTAJIJIMYECKasl PelIeTKa, TUIIbl XUMUYECKUX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC,
9K30-U JHJOTEPMHUYECKHE, DPEAKIMH HOHHOIO
oOMmeHa), pacTtBop, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIIEKTPOJIUTUUECKAS
JUCCOIMAIUS, OKUCIUTENb, BOCCTAHOBHUTEIb,
CKOPOCTh XHMHUYECKON peakluu, XUMHYECKOe
paBHOBECHE), TEOpPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUSI OPraHMYECKHUX BEILECTB
A.M. bytnepoBa, Teopusl 3IEKTPOIUTUYECKOU
ayuccoumanuu, nepuoandeckuit  3akon  J[.U.
MenneneeBa, 3aKOH COXpPAaHEHHUS  MAacChl),
3aKOHOMEPHOCTH, CUMBOJIUYECKHUI S3bIK XUMUU,
(dakToyornueckue CBEICHUS O CBOMCTBaX,
cocTase, MOJTy4eHUU u 6e30macHOM
WCIIOJIb30BAaHUN BAKHEUIIINX HEOPTAHUUECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN
NeSITeTbHOCTH YEJIOBEKA;

ITP6 03. chopMuUpPOBAaHHOCTh YMEHUH BBISBIISATH
XapakTepHble  MPU3HAKK U B3aUMOCBS3b
M3YYEHHBIX MOHSITHIA, MIPUMEHSITh
COOTBETCTBYIOIIME TIOHATUS TIPU OMUCAHUU
CTPOEHHsI M CBONCTB HEOPraHUYECKHX U
OpraHUYECKUX BEIIECTB W MX MPEBpaIICHUM;
BBISIBJISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C

MOHATUSAMHM W TPEACTABICHUSMH  APYIHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

IIP6 04. chopMuUPOBAaHHOCTb  yMEHHH
UCIIOJIb30BaTh ~ HAMMEHOBAHMS ~ XMMHUYECKHX
COEIMHEHHI MEXIYHAPOJTHOTO COr3a




TEOPETUYECKOM M  IPUKIAJHOM XHMHHU U
TPUBHAJIBHBIE HA3BaHUS BAKHEMIIHMX BEIIECTB
(aTuMneH,  ameTwsieH,  TAUIepuH,  (EHO,
dbopManbaeru, YKCyCHas KHUCJIOTa, TJIMIIMH,
yrapHelii ra3, YIJIEKHCIBIA Ta3, aMMHUaK,
raimieHass  M3BECTb,  HEralleHas  HU3BECTb,
MUTHEBAS COJIa U JPYTHX), COCTABIISITH (POPMYITBI
HEOPraHWYeCKNX M OpPraHUYECKHUX BEILECTB,
YPaBHEHUS] XUMUYECKHUX PEAKIIHIA, OOBICHATH UX
CMBICII, MOATBEPKIATh XapaKTEpHbIE
XAMUYECKHUE CBOICTBA BELIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU u
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;
1Po 0s. c(hopMUPOBAHHOCTH YMEHUHI
YCTAHABIMBATh MNPHUHAJIEKHOCTh HN3YYEHHBIX
HEOPraHWYeCKHX W OPraHUYeCKHX BEIIECTB K
OIpEeICTICHHBIM KJIaccam 51 rpyIimam
COCIMHEHMI, XapakTEepU30BaTb HUX COCTaB U
BOXHEHIIME CBOWCTBA; ONPENEIATh  BHUIBI
XUMHUYECKUX CBsi3el (KOBaJeHTHAas, WOHHAasi,
MeTaJuIn4ecKas, BOJIOpPOJIHAs), THIIBI
KPUCTAJUTMYECKUX pELIeTOK BEILIECTB;
KJIaCCU(PUIIUPOBATH XUMHUECKUE PEAKIUY;

ITP6 07. chopMupOBaHHOCTH YMEHHIA
MPOBONTH PacUeThl 10 XUMUIECKUM (POpMYyIIaM
1 YPaBHEHUSIM XUMUYECKUX PEaKLU ¢
MCIIOJIb30BaHNEM (DU3HUYCCKUX BEIIMIHH,
XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBUS) Ta30B, KOJINYECTBA
BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHUE 3HAHUS )1 IPUHATHS pELICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTYAIIUSIX,




CBA3AaHHLIX C BCHICCTBAMU U UX ITPUMCHCHHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIE CPENICTBA
MOKCKA, aHaJInu3a U
HMHTEPIPETAINH
uHpopManuu, 1
nH(pOPMAaLIMOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 33124
npo¢ecCuoHATBHOM
JeSATEIbHOCTH;

JInyHOCTHBIE pe3yJbTAaThl B YacTH 1EHHOCTH HAYYHOIO
NMO3HAHMS:
— c(hopMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Da3BUTUSI HAayKd H OOIIECTBEHHOMN
MPAKTUKH, OCHOBAaHHOTO HA JTUAJIOre KYJbTYp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

— COBEpILECHCTBOBAaHUE SI3bIKOBOM M YHUTATENIbCKOM KYJbTYpbl Kak
CpE/ICTBa B3aMMOICHCTBHSI MEXTY JIFOABMU U TIO3HAHUS MUPA;

— OCO3HaHWE IICHHOCTH HAYYHOW JI€ATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIISATh MPOEKTHYIO U MCCIEIOBATEIBCKYIO JEATENbHOCTh
WHAMBHUIYAJIbHO U B TPYIIIIE.

MeTtanpeamMerHbie pe3yJbTaThI o0yueHusi:
OBJlaleHHe YHMBEpPCAJIbHBIMH Y4YeOHBIMH TMO3HABATEJIbLHBIMHU
JNeHCTBUSAIMU:

B) pabora ¢ ungopmaumeii:

— BIAJeTh HaBbIKAMHU TMOJY4YeHHS HHPOpPMAIMH U3 HCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOATCIIBHO OCYHMICCTBJIATH IMOWUCK, aHAJIUS,
CHUCTEeMATH3alMI0 M HMHTEPHpPETAlUi0 HHGOPMALUK Pa3IMYHBIX
BUIOB U (pOpM IIpeCTaBICHHUS;

— CoO34aBaTh TCKCTHI B PAa3JIMYHBIX (’popMaTax C YUCTOM Ha3HAUYCHUA
uHbOpMallMl M 1EJeBOW ayAuTOpUH, BBIOUpPAs ONTHUMAIBHYIO
dbopMy MpeACcTaBICHUS ¥ BU3yalTU3allNH;

— OHOCHUBATH JOCTOBCPHOCTL, JICTUTUMHOCTD HH(i)OpMaHI/II/I, (S
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITHUECKUM HOPMaM;

BJIaZACTh HABbIKAMU pacCliO3HaBaHHWA U 3alIUThI I/IH(l)OpMaHI/II/I,

MH(OPMAIIMOHHON OE30MaCHOCTH TUYHOCTH.

JucuunjnHapHbie (mpeaMeTHbIE)
pe3yJbTaThl:

IIP6 06. BiIageHWe OCHOBHBIMH METOIAMU
HAy4YHOTO TO3HAHUS BEIIECTB M XHUMHUYECKHUX
SIBJICHUI (mabmronenue, U3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEITUPOBAHUE);

P66  07. chopMupoBaHHOCTH  YMEHHI
MIPOBOJIUTH PACUYETHI IO XUMUUYECKUM (hopMyJiaM
U ypaBHEHUSM XHMHYECKUX peaKkmuii ¢
HCIIOJIb30BaHUEM (bU3IIeCKUX BEJINYHH,
XapaKTepU3yIOIINX BELIECTBA c
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00bema
(HOpMallbHBIE yCIIOBHSI) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHUE 3HAHUS ISl IPUHATUS PEUICHUI B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
IMIP6  08. chopMupOBaHHOCTb  yMEHMMH
IUIAHUPOBATh M BBIMOJHATh  XMUMHUYECKUN
OKCIEPUMEHT  (TIPEeBpAIlIEHUs]  OPraHUYECKHUX
BEIIECTB MPU HATrPEBaHHUH, MOJYyUYEHUE STUIICHA
U W3YYEHHE €ro CBOMCTB, KaueCTBEHHbIC
peaKkiuu Ha albJerujbl, KpaxMmal, YKCYCHYIO
KHCJIOTY; ICHaTypalus OeJIKOB IIPpU HarpeBaHUH,
[[BETHBIE pEaKIUU OEIKOB; MPOBOAUTH PEAKIIUU
MOHHOTO OOMEHa, OIpEeNeNiATh Cpeay BOIHBIX
pPacTBOPOB, KAaUeCTBEHHbIE pEaKlUu Ha CyIb(aT-
, KapOOHaT- U XJOpUA-aHUOHBI, HAa KATHOH
aMMOHHS;, pelllaTh dKCIEPUMEHTANbHbBIE 33/1a4u
no temam "Meramnel" u "Hemeramisl") B
COOTBETCTBHUH c MpaBUJIaMHU TEXHHUKHU
0€30IacHOCTH MPH O0OPAIICHUH C BEUIECTBAMHU U




71a00paTOPHBIM 00OPYJIOBAHUEM; MPEICTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B
dopme 3amucu ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii U (GOpMyIHpPOBATh BBIBOJbBI Ha OCHOBE
3THX PE3YJIbTaTOB;

I1P6 09. chopMupoBaHHOCTH YMEHHSI
aHAJTM3UPOBATh XUMUYECKYI0 HHPOPMAILIUIO,
MOJTy4aeMy0 U3 Pa3HbIX HICTOYHHUKOB (CPEJICTB
MaccoBoii nHpopMaluu, cetb UHTEepHET U

JPyTHeE).

OK 04.

D¢ dexTruBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIE;

JIMYHOCTHBIE Pe3yJIbTATHI B YACTH IPAKAAHCKOI0 BOCIIMTAHMS:

— TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpecax
TPaXKIAHCKOTO OOIIECTBA;

— yMEHHE B3aMMOJIEUCTBOBATh C COLUAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBHUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.

MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHHs:

OBaanenue YHHMBEPCAJIbHBIMH

AeCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD:

— TIOHUMaTh W HCIOJh30BATh
WHANBUIYATbHON paboOTHI;

— TMPUHUMATh LEJIU COBMECTHOM NESITEIbHOCTH, OPraHU30BHIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH
JIEUCTBUM, PACIpPENETATh POJIM C YYETOM MHEHHH YYaCTHUKOB
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOI paboTHI;

— KOOPAMHUPOBATH U BBINOIHATH PabOTy B YCIOBHUSIX PEAIBHOTO,
BUPTYJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

— OCYIIECTBIISAITh  TMO3UTUBHOE  CTPATETMYECKOE TIIOBEJICHHUE B
pa3IMYHBIX CUTYyalMsIX, MPOSBIATH TBOPYECTBO U BOOOpa)KeHHE,
OBITh UHUIIMATHUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiITHBHBIMU J1€HCTBUAMM:

r) IpUHATHE Ce0sl U IPYTUX JIIOei:

— TpPUHUMATh MOTHBBI U apryMEHTHI JIPYTUX JIIOJEW TPH aHAIIU3E

KOMMYHUKATUBHBIMUA

MPEUMYIIIECTBA KOMAHJIHOW U

JAucuunjnHapHbie
pe3yJabTaThl:

I1P6 08. chopMupoBaHHOCTH YMEHHIA
IUTAHUPOBATH U BHITIOTHATH XUMUYECKUI
AKCTIEPUMEHT (IIPEBPAICHUST OPTAaHUIECKUX
BEILIECTB [IPY HArpEeBaHUH, MOJYyUYECHHUE STUIIEHA
1 U3Y4YEHHUE €r0 CBOMCTB, KAUECTBEHHBIC
peakiuu Ha ambAeTUIbl, KpaxMa, YKCYCHYIO
KHCJIOTY; IeHaTypalusi OEJIKOB MpU HarpeBaHUU,
[[BETHBIEC PEaKIIUU OEJIKOB; MIPOBOJIUThH PEAKIINH
MOHHOTO 0OMEHa, OPeIeATh CPEAy BOIHBIX
pacTBOPOB, KaUeCTBEHHBIEC PEAKIIUH Ha CyNb(pat-
, kapOOHAaT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHHS;, pelIaTh HKCIIEPUMEHTaIbHbIE 3a]]a41
o temam "Metamns" u "Hemetanns") B
COOTBETCTBHUH C MPABUIAMH TEXHUKHU
0e30macHOCTH IPpU OOPAIICHUH C BEUIECTBAMU H
1ab0paTOpHBIM 000PYyIOBAaHUEM; TIPECTABIATD
pe3yIabTaThl XUMUYECKOTO SKCIIEPUMEHTA B
dbopMe 3anucu ypaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyITHPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yJIbTATOB.

(mpeamMeTHbIe)




PE3yIbTaTOB AEATEIBHOCTH;
IPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOAEH Ha OIIUOKH;

Pa3BHUBAThH CIIOCOOHOCTH ITIOHUMATh MHUDP C IO3UIHHU APYI'Oro 4CJIOBCKA.

OK 07.

CopeiicTBOBaThH
COXPaHCHHUIO
OKpYKaroIlel cpeibl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
HU3MCHCHUMU KInMarta,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

JIMYHOCTHDBIE pPe3yJdbTaThbl B YACTU 3KOJOTHYIECKOIo0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJOIMUECKOM  KYJBTYphl, TOHHUMaHUE
BIIUSHUAS COLIMAIBHO-DKOHOMHUYECKUX IIPOLIECCOB HAa COCTOSHHE
OPUPOJHOM M COIMAIBHOM cpeabl, OCO3HAHHE IJ100aJIbHOTO
XapakTepa 3KOJOrMYECKUX Ipoliem;

IJIAHUPOBAHKUE U OCYILIECTBICHUE IEUCTBUM B OKPYXKAIOLIEN Cpele
Ha OCHOBE 3HAHUS LIeJIEH YCTOMYNBOTO Pa3BUTHS YEI0BEUECTBA;
AKTUBHOE HENPUATUE NEUCTBUM, PUHOCSIINX BPEJ OKPYKAIOLIEH
cpene;

JAucuunianHapHbie (mpeamMeTHbIe)
pe3yJbTaThl:

I1P6 01. chopmMHupOBaHHOCT MPEACTABICHUM: O
XUMHUUYECKON COCTaBJISIOLLIEH

€CTECTBEHHOHAy4YHOW KapTHHBI MHpa, pPOJIHU
XUMUU B T[I03HAaHUU SBJICHHW IPUPOIBI, B
(GOpMUPOBAHUM  MBIUUIEHUS U KYJbTYpbI
JUYHOCTH, €€ (PYHKIHMOHAJIBHOW I'pPaMOTHOCTH,
HEOOXOIUMOM ISl pelIeHHUs] TNPaKTUYECKUX

9Q(EKTUBHO ICHCTBOBATL | _  yyepme mpOrHO3MPOBATH — HEGNArOMPHATHBIE —SKOJTOrMueckue | 38484 M OKOJIOTMYECKH  0OOCHOBAHHOIO
B UPE3BHITANHBIX TOCIIE/ICTBHS IPEANPUHAMAEMbIX JICHCTBHIl, MpenoTBpamars nx; | OTHOIIEHHSA K CBOEMY 310POBBIO M MPHPOIHOH
CUTyallsix, —  paclIupeHue ONbITa NesATeNbHOCTH skonoruyeckoii | CPCAC; 5
HATIPABIEHHOCTH. I1P6 10. chopmupoBaHHOCTH YMEHUN
MeranpeaMeTHbIe Pe3yibTaThl 00y4eHHs: COOITIO/IATE MPaBHIIa SKOIOTHIECKH
OBjajeHne YHHMBEPCAJILHLIMH Y4eOHBLIMH T03HABATEILHBLIMH uenecoofzpamoro TIOBETICHUA B OBITY 1
P —— TPY/IOBO¥i IEATENLHOCTH B IEMSIX COXPAHEHHS
B) pa6oTa ¢ mudopmanmeii: CBOETO 3710POBES H OKPYKAIOMICH MPUPOAHO
HCIIOJIB30BaTh CPEACTBA MH()OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX CPC/bL, YHHUTBIBATL ONACHOCTE BO3NCUCTBIA Ha
TEXHOJIOTHI B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX 1 KUBBIC OPraHU3MbI OTPE/ICTICHHBIX BEIIECTB,
OpraHM3aIMOHHBIX 33144 C COONMIOIeHneM TpeboBanuii spronomuky, | TOHAMAT CMBICT HOKA3ATCIA MPCACIPHON
TEXHUKH 6Ee30I1aCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHs, TPAaBOBEIX n | AOIYCTUMON KOHHICHTPALIMH.
ITHYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 6€30MaCHOCTH.
IIK 1.1. Ocymectasats | JIP 09. 'oToBHOCTH 1 CHOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE ITP6 1 ChopmupoBaHHOCTH MPEICTABICHUN O
TEKyLIUN KOHTPOJIb | caM000pa30BaHuI0, Ha POTSHXKEHUU BCEH KU3HU; CO3HATEIHHOE MeCTE XMMUU B COBPEMEHHON HAYYHON KapTUHE
BETEPHHAPHO- OTHOIICHHE K HEMPEPHIBHOMY 00pPa30BaHHIO KaK YCIOBHIO YCIICIIHON | MHUpa; MOHUMAHHE POJIH XUMUH B
CaHUTApPHOTO U | IpodecCHOoHaIbHOM U 00IIECTBEHHOH IS TETbHOCTH. (dbopMHpOBaHUU KPyro3opa 1 (yHKIIMOHATEHON
300TUTUEHUYECKOTO JIP 13. Oco3HaHHBIN BEIOOP Oyayiiei mpodeccuu U BOZMOXHOCTEH rPaMOTHOCTH YeJIOBEKA JJI PEIICHUS
COCTOSIHUSI ~ MOMEIICHHI | peann3aiii COOCTBEHHBIX )KU3HEHHBIX IIAHOB; OTHOIICHUE K MPAKTHYECKHX 3a/1a4;

COJICp)KaHUS KHBOTHBIX
MITUI], KOPMOB, MACTOHII U

npodeccroHanbHOM NeATENbHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pEIICHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX,

[1P6 3 Biamenne OCHOBHBIMY METOIaMHU
HaquOFO IIO3HAaHMA, I/ICHOHLSyCMLIMI/I B XUMHH:




BOJOIIOCB.

00IIEeHAIIMOHAIBHBIX TTPOOJIEM.

MP 01. YMeHue caMoCTOATEIbHO ONPENETATh e ACITEIbHOCTU U
COCTABJISITh TUIAHBI ACSTEILHOCTH; CAMOCTOSITEILHO OCYIIECTBIISTD,
KOHTPOJIUPOBATh U KOPPEKTUPOBATH JICATEIBHOCTD; UCITOJIH30BATh BCE
BO3MOJKHBIE PECYPCHI JIJIsl TOCTUKEHUS MMOCTABICHHBIX LIeTIeH 1
peau3anuy IJIaHOB ACATEIPHOCTH; BBIOUPATh YCIICIIHBIE CTPATETHH B
Pa3IMYHBIX CUTYaAIUsX

HaOJI0IeHNEe, OMCaHNe, U3MEPEHUE,
AKCIIEPUMEHT; YMEHHUE 00paldaThIBaTh,
OOBSICHATB PE3yJIbTAThl IIPOBEICHHBIX OIBITOB U
JIeN1aTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTh
MPUMEHSATh METO/IbI TIO3HAHUS MPH PEILICHUH
MPAKTUYECKUX 3a71a4;

I1P6 5 Bnagenue npaBuiiaMy TEXHUKH
0€301acCHOCTH [P UCTIOJIb30BAHUHM XUMHUUECKHX
BEIIECTB;

IIK 1.2. OcymecTBiATh
BETEPUHAPHO-CAHUTAPHBIN
KOHTPOJIb MPOLIECCOB
MIPOU3BOJICTBA MPOIYKIIUU
KHBOTHOBO/ICTBA.

JIP 09. '0TOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
camMo00pa30BaHUIO, HA TIPOTSHKECHUN BCEH KU3HH; CO3HATEIHLHOE
OTHOIIICHHE K HENPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEIIHOM
po¢eCCHOHANBHON U 00IIECTBEHHOM IEATETLHOCTH.

JIP 13. Oco3nanHbli BbIOOp OyayIiel mpodeccuu 1 BO3MOXKHOCTEH
peanu3aii COOCTBEHHBIX JKU3HEHHBIX TUTAHOB; OTHOIICHUE K
npo¢eCCUOHATBHOMN IEATEIIbHOCTH KaK BO3MOXXHOCTH y4acTHs B
peIIeHIH JTHYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
o0IIeHaIMOHATBHBIX TTPOOJIEM.

MP 03. Bnanenue HaBbIKaMH [103HAaBaTEIbHOM, y4eOHO-
HCCIIeI0BATENILCKONW U MPOEKTHOM JesITeIbHOCTH, HABBIKAMHU
pasperienus mpo0iaeM; ciocoOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEJIbHOMY NOMCKY METO/I0B PEIICHUs MPAaKTUUECKUX 3a/]1a4,
MIPUMEHEHHIO PA3JIMYHBIX METOJOB MIO3HAHUS.B CO3aHUU HOBOM 0a3bl
MaTepHalIbHON KyJIbTYpPBl, B pEIIEHUH ITT00ANbHBIX Mpo0ieM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA

ITP6 1 ChopmMHupOBaHHOCTH NPEACTABICHUN O
MECTE XMMHUHU B COBPEMEHHON HAYYHON KapTUHE
MUpa; IOHUMaHUE POJIM XUMUU B
(bopMHPOBaHUU KPYro30pa U PyHKIIMOHATbHON
IPaMOTHOCTH 4€JIOBEKA IS PEILICHUS
MIPAaKTHUYECKUX 3a/1a4;

[1P6 3 BrnageHne OCHOBHBIMUA METOLAMU
Hay4HOTO ITO3HAHMS, UCIIOJb3YEMBIMHA B XUMHUH:
HaOJI0IeHue, ONMCaHue, U3MEPEHUeE,
HKCIIEPUMEHT; yMeHUe 00padaThIBaTh,
OOBSICHATB PE3yJIbTaThl IPOBEJICHHBIX OIBITOB U
JIeNIaTh BBIBOJIbI; TOTOBHOCTh U CLIOCOOHOCTh
IIPUMEHATHh METO/IbI IO3HAHUS IIPY PELLICHNN
MIPAaKTHUYECKUX 3a/1a4;

ITP6 6 ChopmupoBaHHOCTH COOCTBEHHOM
ITO3ULIMH 110 OTHOLIEHUIO K XUMHYECKOU
MH(pOpMaINH, T0JTy4aeMON U3 pa3HbIX
HMCTOYHHUKOB




2. CTPYKTYPA U COJAEP) KAHUE YUYEBHOM JUCHUILIMHBI

2.1. O0bem yuyeOHOM AMCHMILIMHBI U BUABI Y4eOHOH padoThl

Buj yyeOHOM padoThI

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaMMBbI AU CHUATIIHHBI 128
B T.4.

OcHoOBHOE coepkaHue 88
BT. 4.

TEOpPETUIECKOe 00yUCHHE 32
IIPAKTUYECKUE 3aHIATHUS 20
Jab0paTOpHBIC 3aHATHS 28
KOHTPOJIbHBIE pa0OThI 8
IIpodeccuoHAIBHO-OPUEHTHPOBAHHOE COAEPKAHUE 40
(conepskaHue MPUKJIAJTHOTO MOILYJIA)

TEOpPETHICCKOS 00yUCHHE 8
IIPAKTUYECKUE 3aHIATHUS 20
1a00paTOpHBIC 3aHATHS 12

KOHTPOJIbHBIE paOOThI

CamocrosiTeibHas padoTa

Urorosas arrecrauus B popme quddepeHunpoBaHHOTO 3a4eTa — 2 CEMECTP




2.2. TemaTu4ecKuil MJIaH U COleP:KaHMe YUEOHOM TUCHMIIIMHBI XMMUSA

HanmeHoBaHue Coaep:xanue yueOHOro Mmarepuasa (0CHOBHOE H IPO()eCCHOHATBHO OPHEHTHPOBAaHHOE), O6bem | @opmupyemble
pa3/esioB U TeM JadopaTopHbie U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOTYJIb 4acoB KOMIIETeHI[UH
1 2 3 4
OcHOBHOE cojiep:KaHne 88
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMHH 34
Tema 1.1. OCHOBHOE COiepKAHME 2 OK 01
OcCHOBHEIE Teopernueckoe o0yyeHue 2
XUMHYCCKUC MOHATUSA | XUMHYECKHUH d1eMeHT. AToM. SIIpo aTroMa, H30TOIBL. DNEeKTPOHHAs 000JI09Ka. DHEpreTHIeCKNue YPOBHH, IO YPOBHH. 2
U 3aKOHBI, CTPOEHUE AToMmHBIe opOHTany, s-, p-, d- anemMeHTbl. OCOOEHHOCTH pacHpeiesieHHs 3JICKTPOHOB 110 OPOUTAISIM B aTOMax 3JIEMEHTOB
4TOMOB XUMHYECKHUX MIEPBBIX YETHIPEX NEPHOIOB. DIIEKTPOHHAs KOH(Urypanus aroMoB. OCHOBHBIE XMMHUECKHE 3aKOHBI.
JIIEMEHTOB
Tewma 1.2. OcHOBHOE cojiep:KaHne 2 OK 01
TepuomuecKuit Teopernueckoe ofyueHne 2 OK 02
3aKOH U Iepuoanyeckas cMcTeMa XUMUUYEeCKHX d1emenToB JI. . Mengeneesa. ®usnueckuii cMmbicn [lepuogudeckoro 3akona .M. 2 MK 1.2
[Tepronnyeckast MeHzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB XUMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX HMH IIPOCTHIX U CIOKHBIX BEIIECTB
CHUCTEMA XMMHUYCCKUX B COOTBETCTBUU C MOJOKEHUEM XUMHUUECKOI0 371eMeHTa B Ilepuoanueckoit cucreMe. MUpOBO33pEHUECKOE U HAYUHOE 3HAUCHHE
snemenTos JI. W. [Tepuonuueckoro 3akoHa J[.M1. Menneneena. [Ipornosst J.1. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX JIEMEHTOB.
MeniernieeBa, ux CBsi3b | PelieHue NPakTUKO-OPHEHTUPOBAHHBIX TEOPETHUECKHX 3a/IaHUM HA XApAKTEPU3AIHIO0 XUMHUIECKIX IEMEHTOB
C COBpPEMEHHOU «Merammueckue / HeMeTaIYeCKHe CBOIMCTBA, 3JIEKTPOOTPUIIATEIBHOCTD M CPOACTBO K 3JIEKTPOHY XMMHUYECKHX 3JIEMEHTOB B
TEOpUEl CTpOeHHUs COOTBETCTBHUE C UX JJIEKTPOHHBIM CTPOCHHUEM U IIOJIOKEHUEM B IIEPUOJIUYECKON CUCTEME XUMUYECKUX 1eMeHTOB J[. 1.
aTOMOB MeHnneneeBay.
Tema 1.3. OcHOBHOE cojiep:KaHne 2 OK 01
Crpoenue BemectBa 1 | [lpakTHYecKue 3aHATHS 2
HPUPOJIA XUMHUUECKOH | CTpoeHHe BEmeCTBA. XUMHUECKAs CBSI3b. BUIBI XAMUYECKOH CBs3U (KOBAIEHTHASI HEMOJISIPHAS U MOJISIPHAS, HOHHAS, 2
cBs3H. MHoroo6pasue MeTaumdeckas). MexaHu3Mbl 00pa30BaHIs KOBAICHTHON XUMHYECKON CBSA3U (0OOMEHHBIN U JOHOPHO-aKIEITOPHEIH).
BEIICCTB Bonopozanas cBs3b. BaneHTHOCTB. D1€KTpoOoTpHIaTENbHOCT. CTEEHh OKUCIEHHS. VIOHbBI: KATHOHBI U AaHUOHBI.
JleMoHCTpanus MoJieNiell KpUCTAUTMYECKUX PELIeTOK: HOHHOM (XJIOPH]T HATPHs), aTOMHOM (TpaduT U anMas), MOJIEKYJISIPHOMH
(yriekucislit ra3, noJ), MeTAJUTMUECKOl (HaTpuii, Marauii, Menb). Perenue npakTHdeckux 3alaHuii Ha COCTaBIICHHE
ANEKTPOHHO-TpaduIeckux Gopmyn snemMeHToB 14 mepuooB.
Tema 1.4. OCcHOBHOE cojlep;KaHue 4 OK 01
Knaccuduxanms, TeopeTnueckoe ofyuenue 2 OK 02
1 HOMCHKJIATypa Knaccudukanms Heopranmdecknx BemecTs. HoMeHKIIaTypa HEOPraHM4eCKUX BEIIECTB (OKCH/IBI, THAPOKCHIBI, KHCIIOTHI, COJIH). 2
HEOpPraHM4CCKux BerecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSL. ArperaTHble COCTOSIHUS BellecTBa. Kpucrauimueckue 1 aMmopdHbie
BCIIICCTB BEIIECTBA. 3aKOH MOCTOSHCTBA COCTAaBa BELIECTBA. THITbI KPUCTAIIIMYECKUX PEIIECTOK (aTOMHAs, MOJICKYJISIpHAs!, HOHHAs,
MeTajuIyecKas). 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOM peIETKH
IIpakTHyeckune 3aHATHS 2
Pelenne npakTuueckux 3aJaHuii o KinaccuuKalruy, HOMEHKIATYpe U XUMUYECKUM (hOpMyJiaM HEOPraHHYECKHUX BEILECTB 2
Pa3IMYHBIX KI1accoB (yrapHbIH ra3, yIICKUCIBINA ra3, aMMHaK, TalleHasi n3BeCTb, HeraleHas U3BeCTh, MUThEBast COAA U APYTHX):
Ha3BaHUA BemecTB o MexxayHapoaHoi (MIOITAK) mim TpuBHambsHONH HOMEHKIIATYPE U COCTaBIICHHE (POPMYITB XUMHYECKIX
BEILIECTB, ONpe/elIeHHe MPUHAUICKHOCTH K Kiaccy. [Tonck nHbopMauu no Ha3BaHUsAM, UICHTU(PHUKATOPAM, CTPYKTYpPHBIM
¢dopmynaM. AHaIIN3 XUMAYECKOH HH(OPMAIIH, TTOJy4aeMOi U3 pa3HBIX HICTOYHHUKOB (CPEJICTB MaccoBOH MH(OPMAIIUH, CETh
WHTepHEeT U ApyrHe)
Tema 1.5. Tuns OcHOBHOE cojiep:KaHne 6 OK 01
XUMHUYECKHUX Teopernueckoe o0yueHue 2 OK 02
peaKuuii Xumunueckas peakiusi. Kimaccudukarus v THITBI XUMHYSCKUX PEaKINii B HCOPTaHUUECKOW U OpraHMYCCKON XUMHUH. 3aKOHBI 2




COXpaHEHHsI MAaCCHI BEI[ECTBA, COXPAHEHUS H MPEBPAICHIS YHEPTUU TIPH XUMHUYECKUX peakiusax. OKUCIUTEIbHO-
BOCCTAHOBHTEIJIbHBIE PEAaKIUH (YPaBHEHUSI OKHCIICHNA-BOCCTAHOBIICHUS, CTETICHb OKHCIICHNUS, OKUCIUTENh M BOCCTAHOBHUTEID,
MIPOLIECChI OKUCIICHUS U BOCCTAHOBIIEHUSI, BAXKHEHIIIME OKUCIIMTEIN U BOCCTAHOBUTEIH, METO]I AJIEKTPOHHOTO OallaHca,
AIIEKTPOJIH3 PACTBOPOB H PACIUIABOB BEIIECTB, OKHCIUTEIHHO-BOCCTAHOBHTENBHBIC PEAKIINH B IIPUPOJE, TPON3BOICTBECHHBIX
IpoIeccax U XKHU3HEACSITEILHOCTH OPTaHU3MOB)

HpaKanecmle SAHATHUH

CocTraBnicHHE YpaBHEHUH pEaKIHii COSIMHEHUS, PA3JIOKEHIsI, 3aMeIIeHuUsI, 0OMeHa. Y paBHCHUS PeaKIUil TOPSHHS, HOHHOTO
oOMeHa, OKHCIICHHUS-BOCCTAaHOBJICHHUS. PacdeT KOMMYEeCTBEHHBIX XapaKTEPUCTHK MCXOTHBIX BEIIECTB M MPOAYKTOB PEAKIINH.
Pacuer KOJHYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa PEAKIIUK COCTUHECHUS, €CITH OJTHO U3 BEIECTB JaHO B M30BITKE H/HITH
COJICPXKUT TIpUMecH. PacueT MaccoBoil miin 00BEMHOM JJOTH BBIX0Ja MMPOAYKTA PEAKITUH COSTUHEHUS OT TEOPETHUCCKH
BO3MOKHOTO. PacdeT 00beMHBIX OTHOIICHUH ra30B. PacueT Macchl (00beM, KOTMIECTBO BEMIECTBA) MPOAYKTA PEAKIHH, SCITH
OJIHO U3 BELIECTB JJaHO B BU/JIE PacTBOPA C ONPEAEIECHHON MaCCOBOM J0JIEH PaCTBOPEHHOIO BELIECTBA.

YpaBHeHUs OKHUCTIeHUsI-BoccTaHOBIIeHUs. CTeneHb okucieHusl. OKUCIUTENb U BOCCTAaHOBUTENb. OKUCIUTENBHO-
BOCCTAHOBUTEIIBHBIE PEAKIIMK B IIPUPOJE, IPOU3BOICTBEHHBIX IIPOLIECCAX U KUZHEAEATEIIBHOCTA OPTaHU3MOB.

JlabopaTopHbIie 3aHATHUS

JlaboparopHras pabora «Peakun nonHoro ooMeHa». CocraBlieHne peakluii HOHHOTO 0OMEHa ITyTeM COCTABJICHUS UX TOJIHBIX U
COKpAIIIEHHBIX HOHHBIX YPaBHEHHH.

Tema 1.6.
CxkopocTb

XUMUYECKUX PEAKLIMI.

XHAMHYECKOE
paBHOBeCHE

OcHOBHOE coJiep:KaHue

Teopernueckoe odyueHue

CKOpOCTh peaKIuy, e 3aBUCUMOCTH OT PA3INYHBIX (PaKTOPOB: IPUPOIEI PEarHPYIONINX BEIIECTB, KOHIICHTPAIIUI
pearupyomux BemecTB, TeMIIEpaTypbl U IUIOLIaqH PEAKIIHOHHOW TOBEpXHOCTH. TerioBble 3 (HEeKThl XUMUUECKHX PEaKIIU:
9K30- U SHJIOTEpMUYECKUe peakiun. O0paTuMbIe peakiuu. XUMIYeCKoe paBHOBecre. DaKTOPHI, BIUSIOMIAE HA COCTOSTHUC
XIMHAYECKOTO paBHOBECHS (KOHIICHTPAIUS PEareHTOB TN MPOAYKTOB PEaKINH, TaBJIeHue, Temneparypa). [Tpuamun Jle
[IaTense

IIpakTHyeckune 3aHATHS

Pemenne npakTHKO-OPHEHTUPOBAHHBIX 3a/IlaHUI HA aHAN3 (PAaKTOPOB, BIMSAIONINX HA N3MEHEHHE CKOPOCTH XUMHUUECKOM
peaknuy. 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaknuy OT IPUCYTCTBHS KaTaIu3aTopa Ha IPUMEPE Pa3IoKEHHUS IIEPOKCHIA
BOJIOPOJia C MOMOILBIO AMOKCUIa MapraHiia U KaTanasbl. PeleHne mpakTuKo-OpUEeHTUPOBAHHBIX 3a/JaHUH Ha IPUMEHEHHE
npuHnuna Jle-1llaTenbe At HaXOXICHNS HANPABJICHHUS CMEIIEHHS PaBHOBECHSI XUMUYECKON peaknny U aHaIn3 (pakTopoB,
BIMSIOMINX HAa CMEHIEHHE XUMHIECKOTO PABHOBECHSI.

JlaGopaTopHble 3aHATHS

JlaGoparopHas padora «OmpezeneHue 3aBUCHMOCTH CKOPOCTH PEaKLMU OT KOHLCHTPAllUK PearupyrouX BeIeCTB.
HccnenoBanne 3aBUCUMOCTH CKOPOCTH PEAKIMN OT KOHIEHTparun. OnpeaenaeHne KOHCTAHTBI CKOPOCTH PEakIuy rpaduecKuM
METOJIOM.

JlaboparopHast pabota «OrmnpeesieHHe 3aBUCHMOCTH CKOPOCTH PEAKIIUK OT TeMIepaTypbl». McciaenoBanme 3aBUCUMOCTH
CKOPOCTH PEaKIlMi OT TeMIiepaTypsl. PacueT sHepriuu aKTHBAIMU PEaKIuu

Jlabopartopras pabdota «3ydeHne BIUSIHUS pa3IudHbIX (PaKTOPOB HA CMEIIEHUE XUMHUIECKOTO PAaBHOBECHS.
HccnenoBanue BAMSHNS U3MEHEHUS KOHLIEHTPAIMK BEIECTB, PEAKIIUU CPEIbI U TEMIIEPATYPhl Ha CMEIEHHE XUMHUYECKOTO
paBHOBecusi. CpaBHEHUE MOJIyYEHHBIX PE3YNBTATOB C TEOPETUUECKU MPOTHO3UPYEMBIMH Ha 0cHOBe NpuHuuna Jle Illarense.

OK 01
OK 02
MK 1.2

Tema 1.7.
PactBopsl, Teopus
INEKTPOIUTUYECKOM
JTUCCOIAIIN U
HMOHHEII 0OMeH

OcHOBHOE cojiep:KaHue

TeopeaneCKoe oﬁyqelme

PactBopbl. Busibl pacTBOpOB 10 coiepKaHUI0 pacTBOPEHHOTO BellecTBa. PactBopumocTs. [loHATHE O JUCTIEPCHBIX CUCTEMAX.
VcTrHHBIC ¥ KOJUTOMIHBIC pacTBOpEL. MaccoBast o1 BemecTBa B pactBope. [loHsaTre 0 BomopoaHoM nokasarene (pH)
pacTBopa. DIIeKTpoIUTHYECKas auccortanys. CHIIbHBIC M C1a0bIe 3JCKTPOJIUTHI, HEAJICKTPOJIUTHI. Peakiinu HOHHOTO 0OMEHa.

NN G0

JlaGopaTopHble 3aHATHS

Jlaboparopnas pabora «I[IpuroroBneHne pacTBOpPOBY.
[IpuroroBneHne pacTBOPOB 3aJaHHOW MAaCCOBOM J0JIEH paCTBOPSHHOTO BEIIECTBA, TPOBEACHUE PEAKIIiA HOHHOTO OOMEHa,
OIIpEJIEJICHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCATBHOIO MHAMKATOPA (KHUCAs, HEWTpanbHasl, IEeJIOYHas ).

OK 01
OK 02
OK 04
OK 07
MK 1.1




3aaHus Ha COCTAaBIICHNE NOHHBIX pPeakiyii. Pemenne npakTHKO-OpHEeHTHPOBAHHBIX PACUCTHBIX 33aHUH Ha PACTBOPHI,
UCIIOJIb3yEMbIE B OBITOBOI M IPOM3BOACTBEHHOM JICSITENEHOCTH YEJI0BEKA

JlabopaTopnas pabota «Peakiuu ruaponusay. McenenoBanue cpesibl pacTBOPOB CoJici, 00pa30BaHHBIX CHIIBHBIMHU M CITA0BIMU
MPOTOJIMTAMH, U MX PEAKIIHI C pACTBOPAMHU IIEJIOYU M KapOoHata Hatpus. CocTaBICHUE PEaKIid THAPOIIN3a CONCH.

JlabopaTopras pabota «lccnenoBanne TUCIEPCHBIX CUCTEMY.

Crtpoenue u (pakTOpbl YCTOHUMBOCTH TUCHIEPCHBIX ciucTeM. CTpoeHHe MUIle/UTbl. PaccenBanue cBeTa Mpu MPOX0XKICHUN
CBETOBOTO ITy4yKa Yepe3 ONTHYECKH HEOTHOPOIHYIO cpeny (3¢ dexra Tunnans). [Ipurorosienue u n3yyeHue CBOUCTB
JICIICPCHBIX CUCTEM Pa3HbIX BUIOB: CyCIICH3HH, YMYJIECHH, KOIJIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTHHHBIX
KOJUIOMJHBIX PaCTBOPOB, BBISABJICHUC OCHOBHBIX pa3n1/1l11/1171 MCXKIY HUMH

KonTtponsnas
padora 1

CTpoeHne BelIeCTBA M XUMHYECCKHE PeAKINH.

Paznen 2.

Heopraﬂuqecxaﬂ XUMMUSA

Tema 2.1. dusuko-
XHUMHYECKUE
CBOMCTBA
HEOpraHUYeCKHUX
BEIICCTB

OcHoBHOE COACPIKAHMUC

Teopernueckoe o0yyeHue

Mertamnet. [Tonoxerne metamioB B [leproamaeckoi ciucTeMe XUMHYSCKIX 371eMeHTOB. OCOOCHHOCTH CTPOCHHS AIIEKTPOHHBIX
obomouek atoMoB MeTautoB. Obmue pu3ndeckne CBOUCTBa MeTaUTOB. CIIaBBl METAIOB. DIEKTPOXUMHAYECCKUN PST
HATIPSOKCHUAN METAIOB. XHUMHUYECKHE CBOWCTBA BAXKHEHIITMX METAILIOB (HATPHUHU, KAITWH, KaabIIMH, MATHUN, ATFOMUHHMN, [IUHK,
XpOM, JKeJle30, MeJlb) B UX coeauHeHnid. O0mue cnocoObl monydeHusi MeTauioB. [IpuMeHeHHe METAJUIOB B OBITY M TEXHHKE

Hewmeramner. [Tonoxxenne HemetamuioB B [lepuoangeckoii cucteme xumudeckux neMeHToB [ M. MernneneeBa u 0coOeHHOCTH
CTpoeHUst aTOMOB. DU3HYECKIE CBOWCTBA HEMETAIUIOB. AJIOTPOIIHS HEMETAJUIOB (Ha pUMepe KUCIopoaa, cephl, hochopa u
yriepona). XMMHYECKIEe CBOWCTBA U MIPUMEHEHNE BAXKHEHIITNX HEMETAIIOB (TAIOTEeHOB, CepHl, a30Ta, (hocdopa, yriepona u
KPEMHHSA) U UX COSTUHEHUI (OKCHIOB, KUCIOPOICOASPKAIIIX KUCIIOT, BOJOPOIHBIX COeANHEHM). [IprMeHeH e BaHEHIINX
HEMETaJIJIOB M UX COSTMHEHUN

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHN4CCKUX BCUICCTB (OKCI/IZ[OB, TUAPOKCHUIOB, KUCJIOT, coseit u ﬂp)
I'enetmdeckas cBsI3b HEOPraHNM4YCCKUX BEIICCTB, IPUHAIJICKAIINX K PAa3JIMIHBIM KilacCaM. 3aKOHOMepHOCTI/I B UBMCHCHUHA
CBOMCTB IIPOCTHIX BCIICCTB, BOOJOPOAHBIX COGI[I/IH@HI/Iﬁ, BBICIIMX OKCHUIOB U THAPOKCHUIOB

IIpakTHyeckue 3aHATHS

«DH3NKO-XMMUYIECKHE CBOMCTBA HCOPraHNYICCKUX BCIICCTBY.

CocraieHue ypaBHCHI/Iﬁ XUMHYCCKUX pCaKI_[I/Iﬁ C YHJaCTHUEM IIPOCTHIX U CIIOKHBIX HEOPTraHNYECCKUX BEIICCTB: METAJIJIOB U
HCMECTAJJIOB; OKCUI0B MCTAJIJIOB, HCMCTAJIJIOB U aM(l)OTepHI)IX 3JICMEHTOB; HCOPraHNUYCCKUX KUCJIOT, OCHOBAHUH B aM(l)OTepHLIX
THUAPOKCHUAOB; HCOPTraHMYICCKUX COHCﬁ, XApPaKTCPU3YIOINX UX CBOMCTBA.

JlabopaTopHbie 3aHATHUS

JlabopaTopnast pabota «CBOMCTBa METAJLIOB U HEMETAIITIOBY.

HccnenoBanre GU3NIECKUX U XUMHUECKHX CBOMCTB METAJIOB U HEMETAILIOB. PellieHne sKCrepruMeHTalbHbIX 3a/1a4 10
CBOMCTBAM XMMHUYECKHM CBOWCTBAM METAJUIOB M HEMETAJIIOB, TI0 PACIIO3HABAHHIO M TIOJyIEHHUIO COCANHEHUI METAIIOB U
HEMETAJLIOB.

OK 01
OK 02
OK 04
IK 1.1

Tema 2.2.
Unentudukamnms
HEOPTaHHYECKUX
BEILIECTB

OcHOBHOE cojJiep:KaHne

IpakTHyeckune 3aHATHS

ITpakTrueckas padora «KauecTBeHHbIE XUMHIECKNE PEAKIINH, XapaKTEPHBIE sl 00HAPY KEHHS HEOPTaHMUIECKHX BEIECTB
(KaTMOHOB M aHUOHOB)».

CocraBiieHre ypaBHEHHUH peakiuii oOHapy>keHus1 KaTHOHOB [-VI rpymit 1 aHHOHOB, B T.4. B MOJIEKYJISIPHON M MOHHOM (hopMax.
Peakmmn 0OHapyXEHHUs] HCOPTAHUYECKHX BEIIECTB B PEAIbHBIX 00BEKTAX OKPYXKAIOIMIECH CpEIpl.

N NN

JlaGopaTopHble 3aHATHS

JlaboparopHnas pabora «neHTuduKkanys HeopraHMYECKUX BEIECTBY.

Pemenne skcnepriMEHTANBHBIX 33/1a4 10 XUMUYECKUM CBOHCTBAM METAJIOB M HEMETAJUIOB, 110 PaCIO3HABAHUIO W TIOJyYSHUIO
COCIMHEeHU T METaIIJIOB M HEMETAJIOB (B3aMMOJICUCTBHE THIPOKCHIA AIFOMHHUS C pACTBOPAMH KHCJIOT U LIEJ04eH).
Wnentnduxanus HeoOpraHn4ecKux BeuecTs (KaTHoHOB I-VI rpynn mim aHHOHOB) C UCTIOJIB30BaHMEM HX (DU3UKO-XUMHYECKUX
CBOHCTB, XapaKTEPHbBIX KAUYECTBEHHBIX PEAKIIHH.

Jlaboparopnast paboTta «AHaauTHYECKHE peakiu KatroHoB I-VI rpymmy. I[IpoBeeHne KaueCTBEHHBIX PEAKITUi,

OK 01
OK 02
OK 04




HCTIOB3YEMBIX I 00HApYKEHHSI KATHOHOB | Tpymms! (Kaius, HaTpusi, Maraus, aMMoHus), 11 rpymmer Ha mpumepe 6apus, 111
TpymnIsl — cBUHMA, [V rpynmel — amomuaus, V rpymmsl — xenesa (11 u I1I), VI rpynmsr — Hukens. Onucanne HaOI01aeMbIX
SIBJIECHUH U COCTABJIEHUE XUMUYECKUX PEAKLIUMN.

JlabopaTopras paboTa « AHATUTHYIECKHE PeaKINH aHUOHOBY. [IpoBeieHre Ka4eCTBEHHBIX PeaKIlfii, UCTIONb3YEMBIX IS
oOHapy»KeHHs aHHOHOB: KapOoHara, (ocdara, cynbdara, cynbhuna, HUTpara, xjaopuaa u ap. Onucanne HaOIIOJAEMBIX
SIBJIEHUH U COCTABJIEHUE XUMUUECKUX PEaKLUN

Tema 2.3. OcHOBHOE cojiep:KaHue 2 OK 01
TIpOM3BOICTBO TpaKTHYeCKHE 3aAHATHS 2 OK 07
HEOPTaHNYECKUX OO61ue mpencTaBIeHNs O MPOMBIIIICHHBIX CIIOCO0axX IMOTyYeHIsI XUMIYECKHUX BEIIeCTB (Ha MpUMepe IPOU3BOCTBA aMMHAKa, 2
BEIECTB. 3HAUCHHE CepHOH KHCIIOTHI). UepHast 1 IBETHAs! MeTaLTyprus. [IpakTrniyeckoe MpruMeHEHUE AIIEKTPOIIN3a JUTS OIYyYSHHUS METOYHBIX
U TIPUMCHEHHE B IIETTOYHO3EMENTFHBIX METAIDIOB U afoMuHHMA. CTEKIIO U CHIIMKATHAS IIPOMBIIUIEHHOCTE. [IpobiemMa 0TX00B U MOOOYHBIX
6I)ITy U Ha Hpo I[}/KTOB.
IIPOMU3BO/ICTBE Pemenne npakTHKO-OpHEHTUPOBAHHBIX 33/IaHUH O POJIM HEOPTaHMYECKOW XUMHH B Pa3BUTHUH MEIUIIMHBI, CO3JaHUU HOBBIX

MaTepHAaIIOoB (B CTPOUTENBCTBE U JIP. OTPACISX MPOMBIIIICHHOCTH ), HOBBIX ICTOYHIUKOB SHEPT U (aJIbTePHATUBHBIC HCTOUYHUKHI

SHEPTUH) B PEIICHUH ITPOOJIEM DKOJIOTHUECKOM, SHEPTeTHISCKON U MUIIEBOH 0€301IacHOCTH.
KonTtpoabsnas CBoCTBa HEOPTaHMUECKUX BEIIECTB. 2
paborta 2
Pasnen 3. TeopeTnueckne 0CHOBbI OPraHUYecKoii XMMHUHU 2 OK 01
Tema 3.1. OcHOBHOE cojiepKaHue 2
Knaccubukanms, Teopernueckoe o0yyeHune 2
CTpoeHHE 1 IIpeameT OpraHmYecKoi XUMIH: €€ BOSHUKHOBCHHE, PAa3BUTHE M 3HAYCHHE B I10JTyYCHHH HOBBIX BEIICCTB M MATEPHAIIOB. 2
HOMEHKIATYpa Teopus cTpoeHus opranmdeckux coenuHeHnit A.M. bytieposa, e€ ocHOBHBIE onokeHus. CTpyKTypHBIE (opMyITBI

OpPraHNM4Y€CKuX BCUICCTB. FOMOHOFI/IH, HN30MEpUs. XuMuueckas CBI3b B OpPraHn4eCKUuX COCAUHCHUAX: KpaTHBIC CBA3U, O- U T-
OpraHM4CCKIX cBasu. [IpescraBnenye o k1accuUKaluK OpraHMuecKuX BelecTs. HOMEHKIaTypa OpraHu4ecKuX coeluHeHHil
BCIIECTB (cucTemarnuecKkas) ¥ TPUBHAIbHBIE HA3BAHUS BKHEHIITNX MPEJACTABUTENICH KIIACCOB OPTaHUISCKUX BEIIECTB.
Paznen 4. YrieBoaopoanl 8 OK 01
Tema 4.1. OcHOBHOE coJiep:KaHue 6 OK 02
VIIeBoI0pOIsI U HX TeopeTruyeckoe 00y4yeHHe 6 OK 04
NPUPOJHBIC [IpenenpHBIE YTIIEBOIOPOIH (aJIKAHBI): COCTAB M CTPOCHHE, TOMOJIOTHIECKUH psiA. MeTaH U 3TaH: COCTaB, CTPOCHUE, 2 1K 1.2
HCTOYHUKH (dbu3nUecKre ¥ XMMUYCCKHIE CBOWCTRA (PEaKIIMHU 3aMEIICHUS M TOPCHHUS ), HAXOXKICHHUE B MPHPO/IE, TOJYUYCHHE M MPUMEHCHHE

HenpenenbHble yrieBogopoas! (AIKEHbI, alKaIueHbl, AIKUHbI). 2

ATIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUYECKHIHA Psil. DTHIICH U MPOITHIICH: COCTaB, CTPOCHHUE, GU3NIECKHAE 1 XUMHUYCCKHE

CBOICTBa (peaKum/I TUAPUPOBAHUSA, TAJIOTCHUPOBAHWA, TUApAaTaAllii, OKUCICHUA U HOHI/IMepI/IBaHI/II/I) IMOJIYUYCHHUEC U IPUMCHCHUEC.

Ankanuensl: Oyraaues-1,3 1 MmeTnnOyTaaueH-1,3, XuMHUecKoe CTpOeHHE, CBOWCTBA (PeaKus OJIMMEPU3alINH ), IPUMEHEHHUE

(Ams cuHTE3a MPUPOTHOTO M CHHTETUIECKOTO KaydyKa U PE3HHBI).

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHMA PsIl. ALICTHICH: COCTAB, XUMHUYECKOE CTPOCHHUE, (DU3UUCCKUC U

XMMHYECKHE CBOMCTBA (peaKkiyy rHIpUpOBaHUs, TaOTeHUPOBAHNUS, THAPATAIIMY TOPEHUS), TOJyYeHUE U TPUMEHEHHE

(MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH ISl CBAPKU M PE3KH METAIJIOB)

ApomaTHYecKHe yriIeBOI0pOIbI (apeHbl). BeH301 1 TOIYO0II: COCTaB, CTPOCHUE, (PU3NICCKUE U XUMHUYCCKHIE CBOMCTRA (PeaKIuu 2

raJOreHMpPOBaHMS U HUTPOBAHUS ), IIOJy4EHUE U TPUMEHEHHE. TOKCHYHOCTh apeHOB (BJIMsHIE OEH30J1a Ha OPraHu3M

yeoBeka). [ eHeTnueckast CBSI3b MEX/Iy YIIIEBOIOPOIAMH, IPUHAIISKAIMMH K Pa3IMuHBIM KIlacCaM.

[TpupoaHbIe HCTOYHHUKH YTIeBOA0poI0B. [IpupomHblit ra3 u nonytHble HedTaHble ra3sl. Hedth 1 e€ npoucxoxaeHue. CriocoOs

nepepaboTku He(TH: TIEPErOHKA, KPEKUHT (TEPMUYECKUH, KaTaIUTHYeCKHH ), muposu3. [IpoykTel nepepaboTku HeQTH, NX

IIPUMEHEHHE B ITPOMBIIICHHOCTH U B ObITy. KaMeHHBIH yromnb M IPoLyKThI ero nepepaboTKH
Tema 4.2. OcHOBHOE cojiep:KaHne 2 OK 02
Ousnko-xumuueckue | JiaGopaTopHbie 3aHITHSI 2 OK 04
CBOMCTBa JlabopaTopnas pabota «CBOMCTBa YIIIEBOIOPOIOBY. 2

YTIEBOIOPOAOB

TpuBHaIbHAs U MEXIyHApOJHAS HOMEHKIATYPa, XUMUYECKHE CBOHCTBA, CIIOCOOBI MOTyYeHHS YTIIEBOIOPOIOB.
MojenupoBaHue MOJIEKY U XUMHYECKUX MTPEBPaIICHUH YIIIEBOIOPOJIOB (Ha TpUMeEpe ITaHa, STHICHA, alleTWICHA U Ap.) U




raJoreHOnpou3BOIHbIX. KauecTBEeHHbIE PEaKIUK YTIIEBOIOPO/IOB PA3IMIHBIX KiIaccoB (0OeciBeYrBaHE OPOMHON HITH HOIHOM
BOJIBI, pACTBOpA MEPMAHTaHATa KaJIMs, B3aMMOACHCTBHE alleTHIICHA C aMMHAaYHbIM pacTBOPOM okcuaa cepedpa (1)),
KayecTBEeHHOe 0OHapy»KEHHUE YIiiepo/ia U BOI0pO/ia B OPraHMuECKHX BellecTBax. [loiydeHne sTuieHa u3 3TaHouia B
naboparopuu U U3ydeHue ero GU3NUECKUX U XMMUYECKUX CBOMCTB. COCTaBICHUE PEAKIHIA IPUCOCTMHEHHS 1 OKHCIICHHS Ha
pUMepe ITUIICHA.

KonTponbsnas
padora 3

Teopus cTpoeHHs OPraHUUECKUX COEIMHEHUI. Y TII€BOA0POIbI

Paznen 5.

Kuciopoaocoaep:kamue opraiuyeckKne coeJHHeHust

Tema 5.1.
Cruptsl. @eHoN

OcHOBHOE CoACpKaHUuE

TeopeaneCKoe oﬁyqe}me

[IpenenbHBIC OJJHOATOMHBIC CITUPTHI (METAHOJ M ATAHON): CTPOCHUE, (PU3MUCCKIE U XUMHUSCKUE CBOMCTBA (pEaKIiu C
aKTUBHBIMHU METaJJIAMH, TAJIOT€HOBOAOPOIaMH, TOPEHNE), IpUMEeHEeHNE. BogopoaHbIe CBSA3M MEKAY MOJIEKYJIaMH CIIPTOB.
®Du3noaoruyecKoe AeHCTBUE METaHOJIa U ATaHOJIa Ha OPraHU3M YelloBeKa.

MHOroaToOMHBIE CIIUPTHI (ATWICHTITUKOIE U TIIUICPUH): CTPOCHHUE, (PU3MIECKHE M XUMHUYCCKIE CBOWCTBA (B3aMMOJICHCTBHE CO
IIETTOYHBIMH METaJIAMH, Ka4eCTBEHHAs pEakIis HA MHOTOAaTOMHBIE CIIUPTHI). DH3HOIOTHYECKOe IeHCTBHE Ha OPTaHNu3M
YEJIOBCKaA. HpI/IMeHCHI/IC TJIIMOEpruHa U OTUJICHTJIMKOJIA.

®enon. CTpoeHHEe MOJIEKYIBI, GU3NICCKHUE H XUMHYCCKIE CBOWCTBA eHona. TOKCHYHOCTh (peHoMa, ero (GH3H0oI0rnIecKoe
JICHCTBYE Ha OpraHu3M JenoBeka. [IpuMeHnenue geHomna

—
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OK 01
OK 07

Tema 5.2.
AnbIeruanl.
KapbonoBsie
KHCJIOTBIL.
Crnoxxubie 3¢UpHI

OcHoBHOE COACPIKAHUC

Teopernueckoe o0yueHue

AJpaerusl 1 KeTOHBI ((hOpMabIern, aleTaabIeT i, alleTOH): CTPOeHHE, PU3NIECKHE N XUMUYECKHE CBOHCTBA (PEeaKIin
OKHCJIEHHSI ¥ BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKINN), TOTy4YeHHE U IPUMEHEHHE.

O/IHOOCHOBHBIE MPE/eNIbHbIE KapOOHOBBIE KHCIIOTHI (MypaBbHHAs U YKCYCHAsl KUCIIOTBI): CTPOeHUE, (PU3NUECKHE U XUMHYECKHE
cBolicTBa (00IIMe CBOWCTBA KUCIIOT, PEAKIHs 3TepUPHKALINN), TOTydeHHEe U TpuMeHeHne. CTeaprHOBas ¥ OJIEHHOBAsI KUCIIOTHI
KaK IPEICTaBUTEIN BBICIINX KapOOHOBBIX KUCIOT. MbliIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.
CrnoxxHble 3(UpBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cinoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenne
JKUpoB. bronornyeckas polb ;KHPOB

NN

Tema 5.3.
VYrneBobl

OcHOBHOE CoACpPKaHUuE

TeopeaneCKoe oﬁyqe}me

YTieBosl: cOCTaB, Kiaccu(uKaIs yrieBoaoB (MOHO-, ¥~ U ITOJUcaxapuabl). [ TF0K03a — MPOCTEHIIHI MOHOCAXapUI:
0COOCHHOCTH CTPOCHHS MOJICKYJIBI, PU3MUECKUE U XUMHUIECKHE CBOMCTBA TTIOKO3HI (B3aMMOACHCTBIE C THAPOKCHIOM METH
(I), oxrceHre aMMHUAYHBIM pacTBOpoM okcrpa cepedpa (1), BoccraHOBIeHNE, OpOsKEHHUE TIIFOKO3bI), HAXOXKICHUE B IPUPOE,
MPUMEHCHHE TITFOKO3bI, OMOJIOTHYECKAs POJIb B XKU3HEICATSILHOCTH Oprann3Ma ueioBeka. @orocunre3. @pykrosa Kak uzomep
TITFOKO3BL.

Jucaxapuapl: caxaposa, MaibTo3a. BoccTaHaBIMBaroOmie 1 HEBOCCTAHABIMBAIOIIIE JUCAaXapuabl. | MAPOIN3 mucaxapuioB.
HaxosxneHue B mpupoJie ¥ MPUMCHCHHE.

[Momucaxapuapl: KpaxMadi, TIUKOTSH U Ieuntoi03a. CTpoeHne MaKpOMOIIEKYIT Kpaxmala, TIIHKOTeHA U IIeIUTIOI03E.
®uznyecKre CBOMCTBA Kpaxmalla U LEeJUTI0JI03bl. XUMHUYECKUE CBOMCTBA KpaxMalla: THIPOJIN3, KAUeCTBEHHAs PEaKLs C HOAOM.
XUMUYeCKUEe CBONCTBA ICIUTFOJIO3BI: THPOJIU3, MOJTyUCHIE I(PUPOB LEIUTION03bL. [IoHATHE 00 HCKYCCTBCHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBINA MIETK)

N NN

Tema 5.4.
DusnKo-XxUMHUYECKHUE
CBOMCTBA
KHUCIIOPOA0COIEPKALL]
nux OpFaHI/I‘ICCKI/IX
COETUHEHUH

OcHOBHOE cojiep:KaHue

l'[palcTnl{ecmle SAHATHUH

[MpakTrueckas padora «HoMeHKIIaTypa KHCIOPOIOCOACPIKAIUX OPraHUIECKIX COSMHEHUI.

TpuBHanbHAs 1 MEXTyHapOoJHAas HOMEHKIIATYpa, XMMHUYECKHE CBOICTBA, CIIOCOOBI OIyYeHNUS CITUPTOB U (PEHOJIOB,
KapOOHOBBIX KHCIIOT ¥ 3()HPOB, aIbJCTHI0B 1 KeTOHOB. COCTaBIEHHE CXEM peakiiii (B TOM YHCIIE 10 MPEAI0KESHHBIM
LIEMOYKaM IPEBpalIeHHi), XapaKTepH3YIOIINX XUMHUYECKHE CBOMCTBA KUCIOPOI0COICPIKAIINX OPraHMYECKUX COSTMHEHUI

NN

JlabopaTopHble 3aHATHUS

«XuMugeckne 1 (pr3ndecKre CBOMCTBA KHUCIOPOIOCOASPKAINX OPTaHUIECKUX COCIMHEHUS.
IIpoBenenne, HAOIIOAEHHE U OMMKMCAHUE OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CITUPTOB

OK 01
OK 02
OK 04




(oxucenue sranona okcugoM meau (I11)), MHOTOaTOMHBIX CIUPTOB (B3aUMOeHCTBIE InieprHa ¢ Tuapokcunom meau (1I)),
apaerua0B (OKUCIIEHHE aMMHUAaYHbIM pacTBopoM okcuna cepedpa(l) u ruapokcumom meau (II), B3ammopeiicTBre kpaxmana ¢
HOJIOM), U3y4EHHUE CBOICTB PacTBOpPa YKCYCHOW KUCIIOTHI.

[IpakTryeckoe MpUMEHEHNE STHIICHTIINKOIA, TIuIeprHa, Gperona. [IpaMenerne ¢popmanbsaerinia, aneTaabIeruaa, yKCyCHON
KHCJIOTHI. PerieHne sKCcIiepuMeHTaIbHBIX 33]1a4 10 U3yYCHUI0 (PU3NKO-XUMHYECKUX CBOMCTB KUCIOPOIOCOEPIKAIINX
OPraHUYECKUX COCTMHEHUN

Pa3znea 6. A30TOCo/IepKALIIIe OPTAHNYECKHE COeTUHEHUS 2
Tema 6.1. OcHOBHOE cojiep:KaHue 2 OK 01
AMUHBL IIpakTHyeckue 3aHATHS 2 OK 02
AMMHOKHUCIIOTBL AMUHBL: METHJIAMUH — POCTEHILMI PEICTABMTEb AMUHOB: COCTAB, XUMHYECKOE CTPOEHHE, (PU3UYECKHE U XUMUYUECKHE 2 OK 04
benku CBOHCTBA, HAXOX/ICHHE B IIPUPOJIE.

AMHIHOKHCIIOTHI Kak aM(OTepHbIe OpraHuuecKre coeTuHeHN. PU3NUecKue U XUMHUIECKHE CBOMCTBA aMUHOKHUCIIOT (Ha

puMepe TIunuHa). bruonornueckoe 3HaueHHe aMUHOKUCIOT. [lenTuapt.

Benku xak npupoaHsle monuMepsl. IlepBudnas, BTOpHdIHas M TPETUYHAS CTPYKTypa OeIKOB. XMUMHUIECKHE CBOHCTBA OEIIKOB:

THJpOJIN3, ACHATYPAalsl, KAUECTBEHHbIC PEAKIMU Ha OeKH
Pa3znen 7. BbicOKOMOJIEKYJISIPHBIE COETUHEHUS 2
Tema 7.1. OcHOBHOE cofiepKaHne 2 OK 01
TInacT™Maccl. TIpaKTHYECKHE 3aAHATHSI 2 OK 02
Kayayxu. Bonokna OCHOBHBIE TIOHATHS XUMHH BEICOKOMOJIEKYJIAPHBIX COEIMHEHHUI: MOHOMED, IIOJIMMED, CTPYKTYPHOE 3BEHO, CTEIICHD 2 OK 04

HOJIMMEPU3ALIIH, CPEIHsIS MOJIEKYIIspHast Macca. OCHOBHbIE METO/IBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEMHEHHUMN — MK 1.2

MOJIMMEPHU3aINs ¥ OINKOHICHC AL,

O3zHakoOMIICHHE ¢ 00pa3aMy IMIPUPOAHBIX U NCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KaydyKOB: IIACTMACCHI (TIOJIM3THIICH,

TOJMITPOTIMJICH, TIOMBUHIIXJIOPH], OJIUCTHPOIT); HATYPAIIbHBIA U CHHTETHYECKUE KayuyKu (OyTa HeHOBbIN, XJIIOPOIPEHOBbIH

1 M30TIPEHOBHIN); BOJIOKHA (HaTypaJIbHBIE (XJIOMOK, MIEPCTh, MENK), NCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO, BUCK03a),

CHHTETHYECKHe (KallpOH U JIaBCaH).

Perenue nemnoyex npeBparieHuii Ha TEHETUYECKYIO CBA3b MEXIY KIacCaMH OPraHNYeCKUX COSTUHEHHUI ¢ COCTaBIeHHEM

Ha3BaHUI OPraHMYECKUX COSANHEHUH 10 TPUBHAIBFHOM MM MEXTyHapOJHOH CHCTeMaTHYeCKOH HOMEHKIaType. Pemenne

pacyeTHbIX 33/1a4 110 YPAaBHEHUSIM PEakIMi C y4acTHEM OpPraHHUECKHUX BEIIECTB
KonTponbnas CTpyKTypa 1 CBOMCTBA OPraHUYECKHUX BEIIECTB 2
padora 4
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE Coiep:KaHue (CoepKaHue MPUKJIATHOT0 MOAYJIsl) 40
Pasnen 8. XuMusi B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJI0BEKA 8 OK 01
Tema 8.1. OCcHOBHOE cojlep;KaHue 2 OK 02
Opranuueckue Teopernueckoe o0yyeHune 2 OK 04
BEILIECTBA B [TpaBuita 5KOJIOTUYECKH [1EJIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOH AEATEILHOCTH B LENSX COXPAHEHUS CBOETO 3/10POBbS 2 OK 07
JKI3HEIEATENbHOCTH U OKPY>KaIOLIei IIPUPOHOI cpe/ibl, OTACHOCTh BO3JEICTBHS Ha KMBbIE OPraHU3MbI OPraHMYECKUX BEILECTB OTAENbHBIX MK 1.2
4CJIOBCKA. KJ1accoB (yIJI€BOJIOPO/IbL, CITUPTHI, (DEHOIIBI, XJIOPOPTaHUIECKUE IPOU3BOIHBIE, AJTBIETUABI U JIP.), TIOKa3aTelb IPeIeIbHO
ITpounssoacTBo u JIOIYCTUMOM KOHLEHTPALIUU U €r0 UCIOIb30BaHHE.
IIPUMEHCHHE buoopranunueckue coequnenus. [I[pumenenne u 6nonorudeckas posib yriaeBoaoB. OKHCIEHHE YTITIEBOJAOB — UCTOUHHK SHEPTUH
OPTraHUYEeCKUX KMBBIX opraHu3mMoB. O0IacTH IPUMEHEHUS] aMUHOKHCIIOT. [IpeBpaiieHns 6esTkoB MUK B opranu3me. buonormueckne
BEILECTB B ¢ynkmn 6enkoB. buonornyeckue GyHKIMN KUPOB. Postb opraHndeckoi XMMUH B PEIICHUHN MPOOJIEM MUIIEBOH O€301TaCHOCTH.
IIPOMBIIIJIEHHOCTH HyxnenHoBbIe KHCIOTHI: cOcTaB U cTpoeHue. Ctpoerne HykiaeoTunoB. CoctaB HykienHOBbIX kucioT (JJHK, PHK). Pons

HYKJIEMHOBBIX KUCJIOT B )KU3HEAEATENbHOCTH OPraHU3MOB.

ITpousBoscTBO MeTaHoOMa, TepepadoTka HedTH. [TonMaTHIIEH KaK KPYMHOTOHHAKHBIH MPOIYKT XUMHYECKOTO IIPON3BO/ICTBA.

[Tpumenenue >trnena. [Ipon3BoACTBO U MPUMEHEHHUE KaydyKa U pe3uHbl. CHHTETHYECKHE U HCKYCCTBEHHBIC BOJIOKHA, UX

CTpoeHHe, CBOWCTBa. [IpakTnueckoe HCHoIb30BaHue BOJIOKOH. CHHTETHYECKHE TNICHKU: M30JISIIHS JAJIsl TPOBOIOB, MEMOpaHEI

JUIsl OTIPECHEHHMS BOJIbI, 3aIINTHBIC TUICHKH JUT aBTOMOOWIICH, TIIAaCTBIPH, XUPYPriHYecKre MOBs3KH. HoBbIE TeXHOIOTHH

JTATbHEHIIIET0 COBEPIICHCTBOBAHUS MOJIMMEPHBIX MaTEPHAJIOB
Tema 8.2. OCcHOBHOE cojlep:KaHue 6 OK 01




XHAMHAYECKHe
TEXHOJIOTHH

B IIOBCEJIHEBHOM

1 IpoeCcCHOHAITBEHOM
IeSITEILHOCTH
YyeJI0BEKa

IIpakTHYecKHEe 3aHATHUS

Ponb xuMun B 006€CIIEYeHUH YKOIOTUYECKOH, SHEPIreTHUECKOM U MHIIEBON 0€30MaCHOCTH, Pa3BUTHN MEAUIMHBL, CO3AaHUN
HOBBIX MaTEepPHANIOB (B 3aBUCUMOCTH OT BUJ1a TPO(ECCHOHATIBHON IS TEIBHOCTH ), HOBBIX HCTOYHUKOB 3HEPTUU
(arpTepHaTHBHBIE NCTOYHHUKH 3HEpruu). [IoHATHE 0 HAyYHBIX METO/Jax IMO3HAHUS BEIIECTB M XUMHUECKHX PEAKIIHH.
ITpencraBnenust 00 OOLIMX HAYYHBIX MPUHINIAX IPOMBIIUICHHOTO TOIyYSHUS BAXKHEHIIINX BEIIECTB (Ha MpHMepax
IIPOMU3BOJICTBA AMMHUAKA, CEPHON KUCIIOTHI, METAHOJIA).

YenoBek B MHUpe BEILECTB, MATEPHAIOB 1 XUMUYECKUX PEaKIMi: XMMUS 1 310pOBbE YeIIOBEKa: paBuia 0€301acHOro
HCTIONB30BaHM JIEKAPCTBEHHBIX IPETApaTOB, OBITOBON XUMUH B IOBCEIHEBHON JKU3HH. BBITOBast XMMUUECKas TPAMOTHOCTb.
«[IpuMeHeHre XUMHYECKHX BEIIECTB M TEXHOJIOTHH C y4eToM Oyayiiel npodecCHOHAbHOM A TETLHOCTHY.

Pemenne keiic-3aaa4 o TeMaMm: MUIIEBbIE IPOAYKTHI, OCHOBBI PallUOHATIBHOTO MUTaHMS, BasKHEHIIINEe CTPOUTEIbHbIE U
KOHCTPYKIIMOHHBIE MaTEPHAIIbI, CEIbCKOX03AHCTBEHHOE ITPOU3BOJICTBO, KPACKH, CTEKIIO, KEpAMHUKa, MaTEpHAIIbI AJIs
AIIEKTPOHUKH, HAHOMATEPUAIIbl, TEKCTHJIBHBIE BOJIOKHA, ICTOUYHHKH DHEPIHHU, OPraHHYeCKHe U MUHEpPAJIbHBIE yI00peHus,
JIeKapCTBEHHBIE 1 KOCMETHYECKHE Npenaparsl, OBITOBAs XUMUsI, MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.
3ammra: [IpencTaBnenue pe3ynpTaToB peIIeHNs KeHc-3a1a4d B (popMe MUHU-JOKIaga (IOITyCKaeTcsl HCIONb30BaHNE
rpagu4ecKuX ¥ Npe3eHTAIMOHHBIX MaTepUaJIOB)

Paznen 9.

HccienoBanne  XHMHYECKHI aHATIU3 00bEeKTOB 0HOC(hepbI

Tema 9.1.

OcHOBBI
nabopaTopHO
NPaKTUKH B
po¢eCCHOHATBHBIX
1ab0paTopusX

OcHOBHOE cojiep:KaHue

JlaGopaTopHble 3aHATHS

JlaboparopHras pabora «OCHOBBI JIADOPATOPHOI MPAKTHKID).
JlaboparopHas rnocya 1 Xumuieckue peaktuBbl. OCHOBHBIE TabopaTopHble onepannu. JlabopaTopHoe
obopynoBanue. TexHrnka 6€30MaCHOCTH ¥ NMpaBuia paboThl (IOBEIEHHUS) B 1TAOOPATOPHH.

[
N[00 15

l'[palcanecmle SAHATHUH

BeirmosHeHe THITOBBIX pacyeToB IO TEMAaTHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTa PEaKIiK, Macca HaBECKH, 00beM
pacTBOPHUTEILA).

O0paboTka JaHHBIX, aHAJIM3 U OLIEHKA HX JOCTOBEPHOCTH (BBIYHCIICHHE CPEIHETO 3HAYCHHS SKCIIEPUMEHTAIbHBIX JAHHBIX,
MIOTPEITHOCTH).

[IpencraBneHUe pe3ysIbTaTOB SKCIICPHMEHTA B pa3uyHol (opme (Tabiuia, rpaduk, OTYET, TOKIAI, IPE3CHTALS).

OK 01
K 1.1

Tema 9.2.
XUMHYECKHI
aHau3 Ipod BOBI

OcHOBHOE CoACpKaHUuE

TeopeaneCKoe oﬁyqe}me

Knaccudukanms npo6 Bosbl IO BUAY M Ha3HAYEHHIO, HCXO/S M3 €€ XMMUYECKOTro coctaBa. OpraHoJienTHIecKHe CBOHCTBA
(3amax, Mpo3pavHOCTh, IIBETHOCTh, MyTHOCTH) BOABL. KHCIOTHOCTE 1 1me109HOCTE BoAbl. pH cpeasl 1 METOIbI €€ OnpeieIeH .
XectkocTh BoabI M MeTOAHI ee onpeneneHust. CylnHoCTh METo/1a TUTPOBAHUA. BUBI ’KeCTKOCTH BOIBI (BpeMEHHAS U
nocTostHHas ). JKeCTKOCTh BOABI KaK IPUYMHA BBINIAJCHUS OCAJIKOB MK 00pa30BaHUsI COIEOTIOKEHUH, UMEIOLIMX MECTO B OBITY
1 Ha mpou3BoJCcTBe. CocTaB CoeH, BBI3BIBAIOIIUX KECTKOCTh BOJbL. XMMUYECKHE MPOLIECCH, YCTPAHSIOIINE )KECTKOCTh BOBI.
YpaBHEHHUS XUMHUYECKUX PEAKLUI, HIUTFOCTPUPYIOLIUX IIPOLIECCHI, IPOUCXOIAIINE IIPU YCTPAHEHUH )KECTKOCTH.

YcrpaHeHne BpeMEHHOM )KECTKOCTH OBITOBBIMHU U XUMUYECKUMHU criocobamu. CriocoObl ycTpaHeH s OCTOSIHHON JKECTKOCTH.

N1

IpakTHyeckune 3aHATHS

Crioco0b! BeIpakeHHsI KOHIIEHTPAIMK PacCTBOPOB: MAaccoBast J0JIS1 pACTBOPEHHOTO BEIIECTBA, MOJISIPHASA ¥ MOJISUTbHAS
KOHLeHTpauuu. Tutp pactsopa. PerieHne npakTHKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha pacueT KOHLECHTpaLUii
3arpsI3HSIONINX BEHIECTB M MX CPAaBHEHHE C ITPEAEIbHO AONMyCTUMbIMH KoHIeHTparmsMu (ITJIK).

JladopaTopHbie 3aHATHUS

HccrenoBanne XUMHYIECKOTO COCTaBa MPOO BOJIBL

JlaboparopHast pabota «Ornpe/ieseHne )KeCTKOCTH BObI U CIIOCOOBI €€ yCTPaHSHUS.

Crioco0bl yCTpaHEHHUs BCEX BUJIOB KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJICH )KECTKOCTH. PellieHne SKCrepuMeHTAIbHON
3a1a4i Ha BBIABIICHUC BpeMeHHOﬁ M TIOCTOSIHHOM JKE€CTKOCTH BOJFI. OHeHKa BEPOATHOCTHU YCTPAHCHHSA BCEX BUI0B JKCCTKOCTU B
JIOMAIITHKUX YCIJIOBUSIX.

OK 01
OK 02
OK 07
IK 1.1

Tema 9.3.
XAMAYECKUH
KOHTPOJIb KauecTBa

OcHOBHOE coJiep:KaHue

Teopernueckoe o0yueHHe

KauecTBeHHBIM XMMHYECKHIA COCTAB MPOIYKTOB NMHUTaHUs. BerecTsa, haapCHPHIIMPYIOIIKE MPOIYKThI TUTAHMSI, U BEIIECTBA,

N1

OK 01
OK 02




MPOXYKTOB MUTaHMS

3arpA3HAOIINE ITPOAYKTBI ITUTaHUA. OnpeaeneHI/Ie 3arpsASHAIINX XUMHYCCKUX BEIIECTB B IPOAYKTAX IMMUTAHUA, ONIPEACIICHUE
BCIICCTB, HC 3a4BJICHHBIX B COCTABEC MPOAYKTOB ITMTAHUA.

HpaKanecmle SAHATHUHA

OpraHuyuecKre 1 HeOpraHUUECKHe BELIECTBA, BXOAIINE B COCTAB NMPOAYKTOB nuTaHus. OnpeseneHue cocTasa 0o/ Ha
coJIepyKaHNe MaKpo M MUKPOAJIEMEHTOB. M3ydeHne npeaokeHHbIX MperoaaBaTeneM OIr0/] Ha IpeJMeT XMMUYECKOTO COCTaBa,
orpeesieHne J0JIel OT CyTOYHOW HOPMBI MaKpO M MUKPOJJIEMEHTOB B YKa3aHHOM OJII0JIe.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33/1a4 110 KYJIMHAPHOM TeMaTHKE Pa3IMYHBIX THIIOB.

JlaGopaTopHble 3aHATHS

HccenoBanne XMMHYECKOTO COCTaBa IPOIAYKTOB ITUTAHHMS.

JlabopaTopHast paboTa Ha BEIOOD:

1. JJaboparopHas padora «OOHapyXeHHe HUTPATOB B ITPOIYKTAX MUTAHH.

HccenoBanne MaTepHanoB HOIYKOIHIECTBEHHBIM METOAOM OIpeeIeHHs] HUTPATOB C HCIIOIb30BaHUEM
JudennamMrHa (KOPHEIUTO bl OBOIIEH, JIMCThsl M KOYEPBDKKA KAIyCTh, IJI0ABI (GPYKTOB). AHAIN3 YPOBHS
3arps3HEHNUs] HUTPaTaMHy 110 HHTCHCHBHOCTH OKPAIINBAHUS POIYKTOB PEAKIHH.

2. JIaboparopHas pabota «/ccnenoBanue MpoOAyKTOB MATAHUS Ha HAIUYIHE YTIIEBOIOBY.

I/ICCHeI[OBaHI/IC MOJIOYHBIX IMPOAYKTOB Ha HAJIWMYKEC KpaxmMalia. I/ICCJ’[C}IOBaHI/Ie IIPOAYKTOB Ha HAJIMYUEC I'NIFOKO3bI

OK 07
K 1.2

Tema 9.4.
XHAMAYECKUH
aHayu3 Ipood
IIOYBBI

OcHOBHOE coJiep:KaHue

Teopernueckoe odyueHue

Kitaccudukanus mo4s 1o Buay ¥ Ha3HAUSHUIO, HCXOIS M3 XUMHYIECKOTo cocTaBa. VneHTidukanus npoOsl IOYBHI 110 €€
XMMHUYECKOMY COCTaBY, OIIMCaHNE BO3MOXKHOCTEH ee IpruMeHeHus. TpeOoBaHMs K KauecTBY MOYBHI Pa3IMYHOTO Ha3HAYECHUS.
Onwncanne 0cCOOEHHOCTEH UCTIONB30BAHMS TI0YB B 3aBUCUMOCTH OT THIIOB, CITOCOOBI YITyUIICHHS Ka4eCTBA ITOYB B 3aBUCHMOCTH
ot HazHadeHHs. O6IacTH MCTIOIB30BaHMS OPTaHNIECKHUX YI0OPSHUH B 3aBICHMOCTH OT Ka4eCTBEHHOTO cocTaBa. Omucanne
OpraHMYecKUX YJI0OpeHUi U UX MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUIHOCTH.

NN

IIpakTHYecKHEe 3aHATHUS

Ob6nactu Ha3HaueHHs (IPUMEHEHHS ) TTOYBBI, HICXO/ U3 KaY€CTBEHHOT'O M KOJMYECTBEHHOTO COCTaBa. AHAIN3

HOPMaTHBHOM JIOKYMEHTalUK. Poib HEOpraHMYeCKHUX BEIIECTB B KAYECTBE MUHEPAIBHBIX yI0OPEHNUH, YIyqIIUTENeH OYBbIL.
CocTaB MUHEPAIEHBIX YAOOPCHHUN U WX MIPUMEHCHHUE B 3aBUCHIMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.

B3anMocBs3b cocTaBa yI0OpeHUH M MX BIMSIHHSI Ha BETETATUBHBIC CBOMCTBA U IUIOAOHOIICHHE PACTEHUH.

JlaGopaTopHble 3aHATHS

HccrenoBanme XMMAYECKOTO COCTaBa MPOO MOYBHI.

JlabopaTopras pabota «Onpenenenne pH BOIHOI BBRITSDKKY OYBHIL, €€ KUCIIOTHOCTH M IETTOYHOCTID.
HccrenoBanme BOAHBIX BBHITSDKEK 00Pa3IIOB TOTOBBIX MOUYBEHHBIX CMECEH (IS pa3HBIX THIIOB PACTCHUH).
Omnpenenenrie pH MOYBBI ¢ HCIIOTB30BAHUEM HHAMKATOPOB. OIICHKA TUTIOB MIOYB B MPEICTABICHHBIX 00pa3iax
(CUIIBHOKHMCIas, KUCIIas, CIa0OKHUCIIast, HeHTpaabHasl, MSIOYHas).

OK 01
OK 02
OK 07
K 1.2

Tema 9.5.
HccnenoBanue
00BEKTOB
O6mocdepsr

OcHOBHOE cojiep:KaHue

l'[palcTnl{ecmle SAHATUH

O00CHOBaHUE aKTyaTbHOCTH BEIOPAHHOW TeMBI. BEIsBIICHHE MPOOIEMBI HCCIe[0BaHusA. BEIOOp 00BEKTOB M METOJIOB
uccnenoBanus. [locTaHOBKa TieTiel 1 3a1a4 uccienoBanus. OnpeaencHne IpoayKTa ucciuenoBanus. OnpeieeHue 3TanoB U
COCTaBJICHHUE TUIaHa UcCcieoBanus. 3anuTa keiica: [Ipencrasienue pe3yabTaToB PElIeHUs KeCOB (BBICTYIUICHHE C
pe3eHTAIMEeH)

N1 =Y

JlaGopaTopHble 3aHATHUS

HccnenoBanue peuioxKEHHOTO 00BEKTa Ha KUCIOTHOCTB, IET0YHOCTh, XUMUIECKHH COCTaB (3arpsA3HUTENN, MaKpO- U
MHKpO3J1eMeHThl). O0paboTKa pe3yIbTaToB HccaeqoBanus. OeHKa KauecTBa UCCIIelyeMOro 00beKTa, HCXOA 3 Pe3yIbTaToB
XUMHUUYECKOTO aHAIU3a.

OK 01
OK 02
OK 07
K 1.2

npOMe)KyTO‘lHafl arrecranus 1mo 1MCHMIJIMHE - Z[“d)d)epeHIIHPOBaHHbIﬁ 3avueT
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3. YCJIOBUSA PEAJIU3AIIAU ITIPOTPAMMBI YUEBHOM
AU CHUTIJIMHBI

3.1. TpeOoBaHus K MHHUMAJIbHOMY MATEPHAIbLHO-TEXHHYECKOMY
o0ecIeYyeHNIo

JIist peanu3anuy MporpaMMbl TUCIHUIUIMHBI JODKHBI OBITH MPETyCMOTPEHBI
CJICAYIONINE CIeIUaIbHbIC MOMEIICHUS: YUeOHbIH KaOMHET XUMUU U/WUIU yueOHOM
XUMHUYECKOM J1abopaTopuu.

OddexTuBHOCTh TpenojaBaHus  oOE00pPa30BATENBLHON  JUCIUTUITMHBI
«XUMHS» 3aBUCUT OT HAIMYUSI COOTBETCTBYIOIIETO MaTEpPHAIbHO-TEXHUYECKOTO
OCHAILIEHUA. DTO OOBACHAETCS OCOOCHHOCTSMU TUCHUIUIMHBI, B TIEPBYIO Ouepeb,
e€ DOKCIEePUMEHTAIBHBIM XapaKTepoM, UIIUPOKUM CIIEKTPOM MPUMEHEHUS U
MPAKTUYECKOH  3HAYMMOCTHIO. PeKOMeHIyemMoe  MaTepualibHO-TEXHHUECKOE
oOecrieyeHne KaOWHETA XUMHH H XUMHYECKOW JIabOpaTOpwHl  BKJIIOYAET:
CHCIUANTM3UPOBAHHYI0 MeOelnh W CHCTEMBl XpaHEHHWs, TEXHUYCCKHE W
AIIEKTPOHHBIE CpeacTBa OOyYeHHs, JAEMOHCTPAllMOHHBIE Y4YeOHO-HArJISAHbIC
nocoousi, JAEMOHCTpAIlMOHHOE O0OpyJIOBaHME U MNPUOOpPHI, JTabOpPaTOPHO-
TEXHOJIOTUYECKOe 000py/I0BaHUE, JA0OPATOPHYI0 XUMHUYECKYIO MOCYAY, MOJAEIU
(oObeMHBIE W IIOCKHE), HATypalbHble OOBEKTHl (KOJUICKUIUU, XHUMHYECKHE
pEaKTUBBI), 000PYI0BaHKE JIAOOPAHTCKOM.

CneunajauzpoBaHHas MedeJib U CHCTEMbl XPAHEHHUSA

1 | Cron nabopaTopHBIA NEMOHCTPAMOHHBIN (C 3aIUTHBIM, XHUMOCTOHKMM M TEPMOCTONKHAM
MOKPBITUEM, PAKOBUHOM, IOJBOJKOM K OTBEICHHEM BOJbl, CAHTEXHUKOU, 3JIEKTPUUECKUMHU
pO3ETKaM¥, aBTOMaTaMH aBapUHHOTO OTKIIIOYCHHS TOKA)

2 Cron 1mabopaToOpHBIH AEMOHCTPAIIMOHHBIA C HAJACTPOHKOH (C 3alUTHBIM, XHUMOCTOWKAM H
TEPMOCTOHKHUM MOKPBITHEM )

3 | Cron y4yeHHUYECKHH J1aOOPaTOPHBIA, PEryIUpyEeMBIi MO BhICOTE (C 3alIMUTHBIM, XHMOCTOWKAM H
TEPMOCTOWKUM MOKPBITUEM, PAKOBUHOH, OOPTHUKOM IO HapyKHOMY Kpaio, MHOJBOAKOW H
OTBEACHUEM BOJBl, M CAHTEXHUKOH)/CTON yYEHHUYECKHH, PpEryJupyeMblii MO BBICOTE
(mpuobpeTraeTcss TOMBPKO TPH HAJUMYUH CHEIUATHHOTO JaOOPaTOPHOTO OCTPOBHOTO CTOJA) (710
KoAuecmsy o0yyanuuxcs)

4 | Ctyn yuyeHHUECKUH (no Koauuecmeay obyuarouuxcs)
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Hocka xnaccHasi/PenbcoBasi cucremMa ¢ KIacCHOH M WHTEPAKTUBHOW JOCKOW (TpOrpamMMHOE
o0ecrnieueHue, TMPOEKTOp, KPEIUIeHHs] B KOMIUIEKTE)/MHTEPaKTHBHON TMaHEbI0 (TMPOTrpaMMHOE
o0ecreueHre B KOMIUICKTE)

Cron ¢ sSImuKamMu 115l XpaHeHus/TyMOOH (pabouee mecmo npenooagameis)

7
8 | Kpecno oducHoe (pabouee mecmo npenodasamens)
9 | Jocka npoOkoBasi//locka MarHuTHO-MapKepHast

10 | Cucrema (yCTpOICTBO) ISt 3aTEMHEHUSI OKOH

11 | lIxa¢ BHITSHKHON TAaHOPAMHBIH

12 | llIxad s xpanenust yaeOHBIX TOCOOUi

13 | AnTedka yHUBEpcanbHas IS OKa3aHUs TePBON MEIUITMTHCKOMN TOMOIIIH

TexHuvecKkue cCpeacTna

1 | MHOrodyHKIHOHAIBHOE YCTPOHCTBO/TIPUHTED

2 | aTepakTUBHBIA  NPOrpaMMHO-aNMapaTHBI  KOMIUIEKC MOOWJIBHBIM WM  CTal[OHAPHBIH
(mporpammHOe oOecledeHue, MPOEKTOp, KpeluleHHe B KomiuiekTe)/PenbcoBas cucrema ¢




KJIACCHOW W HMHTEPAaKTHUBHON JOCKOH (IporpaMMHOE oOecreueHue, MPOCKTOp, KPEIUICHHE B
KOMIIJIEKTE)/MHTEPAKTUBHOHN TaHEINIBIO (MpOorpaMMHOE 00ecTIieueHne B KOMITIIEKTE)

3 | IlepcoHanbHBI KOMITBIOTED ¢ TIEpUQepreli/HOYTOYK (IMIEH3NOHHOE MPOrpaMMHOE oOecrieyeHue,
00pa3oBaTeNbHBId KOHTEHT M CHUCTEMa 3allUThl OT BPEAOHOCHON HH(OpMaIMM, MPOrpaMMHOE
obecneuenue it THGPOBOH 1a60PaTOPUH, C BOZMOKHOCTHIO OHIIAHH-0ITpOca)

JJIeKTPOHHbBIE CPeACTBA 00YUEHUSA

1 | OnmexktponHBIe cpencTtBa oOyueHus/MIHTepakTHBHBIE TI0cOOMS/OHIANH-KYpCHl (10  pazdenam
pabouell npoepammot)

JdeMoHCTpanOHHbIEe Y4eOHO-HALJISIHbIE TOCOOUs

1 | CnoBapu, CipaBOYHUKH, SHIUKIIOTICAVS (110 XUMUUECKUM HAYKAM)

2 | KommiiekT mopTpeToB BETUKHUX XMMHUKOB

3 | [locoOus HarIAAHON HKCIO3ULNN

4 | Ilepuoauueckas cucrema xumudeckux snemenTos .M. Menneneena

CrnennaJn3supoBaHHas MedeJib U CHCTEMbI XpaHeHHUs VI XUMHYecKOo# JadopaTopun

1 | JIaGopaTopHbIil OCTPOBHOM CTOJ (ABYXCTOPOHHMH, C 3aIIUTHBIM, XUMOCTOMKHM M TEPMOCTOMKUM
MTOKPBITHEM, HAJCTOIhEM, C IIOJCBETKOM W DIEKTPUYECKUMH PO3ETKAMH, TIIOABOJKOW U
OTBEJICHHEM BOJbI, ¥ CAHTEXHHUKON)

2 | Cryn nabopaTOpHBIiA, peryJMpyeMblii IO BBICOTE

3 | Cron nabopaTOpHBIA JEMOHCTPAIMOHHBIA (C 3alUTHBIM, XUMOCTOHKHM W TEPMOCTOHKUM
MTOKPBITHEM, PAaKOBHHOW, IOABOJKOM W OTBEACHHWEM BObI, CAHTEXHUKOH, DIIEKTPHUECKUMHU
pO3ETKaM¥, aBTOMaTaMH aBapUITHOTO OTKITIOYCHHS TOKA)

4 | Ctonm abopaTOpHBIN NEMOHCTPAIMOHHBIA C HAACTPONKON (C 3alUTHBIM, XHUMOCTOMKHM U
TEPMOCTOMKHUM HOKPBITHEM)

5 | Croxn ¢ smmKaMu U XpaHeHus1/TymOoi

6 | Kpecno oducnoe
Oruerymurens

JeMoOHCTpauoHHOE 000pyI0BAHHE M NTPUOOPHI I KA0MHeTa U JiadopaTopuu

1 | Becol anekrponnsie ¢ USB-nepexognukom

2 CTOJMK MObEMHBIN

3 | Lenrpudyra neMoHCTpanOHHAS

4 [lITaTuB NEMOHCTPALIMOHHBIN

5 | Anmapat uist IPOBEJCHHSI XUMHUECKUX PEaKIHil

6 | Anmapar Kunmna

7 | OBauometp

8 | I'openka yHuBepcanbHast

9 | Ilpubop ansi WILIIOCTpallMM 3aBUCHMOCTH CKOPOCTH XWUMHUYECKHX pPEaKkUUil OT yCIOBUH
OKpY’Karomel cpebl

10 | HaGop mis anexTpoan3a JeMOHCTPAITMOHHBIH

11 | IIpubop It OTIBITOB MO XUMHH C SJIEKTPHIECKUM TOKOM (J7a00paTOPHBIN)

12 | Ilpubop it OKMUCIIEHHUS CIIUPTA HaJ METHBIM KaTaJln3aTOPOM

13 | Ilpubop [u1st MOITyYeHHs TaIOUI0TKAHOB I€MOHCTPAIIOHHBIN

14 | Ilpubop i moTydeHus] pACTBOPUMBIX BEUIECTB B TBEP/IOM BHJIC

15 | YcranoBka s QrIBTPOBAHUS 110/ BAKYYMOM

16 | Ilpubop [utst onpeienieH s cCoCTaBa BO3ayxa

17 | 'azoaHanm3aTop KUCIOPOia M TOKCHYHBIX T'a30B C IMU(PPOBON MHANKAIIMEH TTOKa3aTese

18 | Ilpubop I MILTIOCTPANMK 3aKOHA COXPAHEHHUST MacChl BEIIECTB

19 | YcraHoBKa [UIsl IEPETOHKY BEILIECTB

20 | bapometp-aneponn

21 | HaGop asist u3y4eHusi BOJOPOTHON SHEPIETUKU

22 | pH-meTpsl (Oonornumenvroe sapuamusroe obopyoosanue)

JlabopaTopHO-TeXHOJI0THYECKOE 000pYA0BaAHNE IJIsI KAOMHETA U JIadopaTopuu

1 | Ilpubop st moTydeHus ralouI0aIKaHOB U CIOKHBIX 3(pHUpOB 1a00paTOpHBIN

2 | Konbonarpesarenn




3 | DaexTpomInTKa

4 | bans koMOMHMPOBaHHAs 1abOpaTOpHAs

5 | Becsl 1uis ChIITydnx MaTepranoB

6 | [Ipubop s monmyueHus ra3oB

7 | CnuproBka nabopatopHas

8 | MarHuTHas Memanka

9 | Mukpockon 1dppoBoii ¢ pyKOBOJCTBOM IOJIB30BATEINS M TOCOOUEM ISl YUALTHXCSI

10 | HaGop ayis 9uCTKU ONTHKH

11 | HabGop mocysl 1yist peakTUBOB

12 | HabGop mocyapl ¥ IpuHaUIeKHOCTEH U1l pabOTHI ¢ MAJIBIMU KOJIHYECTBAMH BEIICCTB

13 | Habop npuHaanexHOCTEN A1 MOHTaXa MPOCTEUIINX TPUOOPOB M0 XUMHH

14 | Habop mocyiel ¥ IpUHAAIEKHOCTEH U3 MponiiieHa (MUKpoiabopaTopust)
JlaGopaTopHasi XuMHYecKas Mocy/aa Ajs KabuHeTa u J1abopaTopuu

1 | KommiekT ko6 JeMOHCTPalMOHHBIX

2 | Habop mpoOok pe3nHOBBIX

3 | Ilepexox CTEKJISIHHBII

4 | I[IpoGupka Bropia

5 | [IpoOupka AByXKOJICHHAS

6 | CoennHUTENDb CTEKJISTHHBIN

7 | 3aKuM BUHTOBOU

8 | 3axum Mopa

9 | IInaHr CUNMKOHOBBIN

10 | KoMmiexT cTekIssHHON TOoCyAbl Ha MITH(ax JeMOHCTPAIIMOHHBINA

11 | Jo3upyroiiee yCTpOorCcTBO (MEXaHIMIECKOE)

12 | KommnexT u3zienwii u3 kepamuku, papdopa u dasaca

13 | KommexT noxek happopoBbIx

14 | KommieKkT MepHBIX K0JIO Maioro oobema

15 | KommiekT MepHBIX KOO

16 | KoMmuekT MepHBIX IHIMHIPOB IIACTUKOBBIX

17 | KoMIuekT MepHBIX IUINHIPOB CTEKJIIHHBIX

18 | KoMIIekT BOPOHOK CTEKJISTHHBIX

19 | KoMmiekt nuneTok

20 | KommiekT cTakaHOB IJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIJIEKT CTaKaHOB XUMHUYECKUX MEPHBIX

22 | KoMmIeKT CTakaHYMKOB JIJIsl B3BEUIMBAHUS

23 | KoMmieKkT cTynok ¢ necTUKaMu

24 | Habop mmareneit

25 | Habop nunueToB

26 | Habop uamek [letpu

27 | TpyOka crexisiHHAS

28 | Dkcukarop

29 | Yama kpucramuM3alOHHas

30 | II{umirel TUTEIBHBIC

31 | bropeTka

32 | [Ipobupxka

33 | baHka 1oj peakTUBBI MOJUITUIIEHOBAS

34 | banka noJ peakTUBBI CTEKIISTHHAS U3 TEMHOT'O CTEKJIa C MPUTEPTON TPOOKOH

35 | HabGop CKISTHOK [l pacTBOPOB PEaKTHBOB

36 | ITanouka CTEKIJISIHHAS

37 | WraTtuB qy1st mpoOHPOK

38 | KommiekT cpencTB Ui HHANBH Ty AIIbHON 3alUThI

39 | KoMmieKT TepMOMETPOB




40 | CymunpHas HaHenb IS HOCYAbl

41 | ®unprpoBanbHas Oymara/GuiIbTpsl OyMaXKHbBIE (QOONOIHUMENbHOE 8apuamueHoe 000pyo0osamie)

Mogesan (00beMHBbIE U IUIOCKHUE), HATYPaJibHbIe 00beKThI (KOJUIEKIHMU, XUMUYEeCKUE PeaKTUBbI)
JIISI KAOMHETA M JIa00pPaTOpHH

Kommnexkt Mojeneil KpucTaIIMYeCKUX PEeleToOK

Mopenb MOJIEKYJTbI OeTKa

Habop mist MoenrpoBaHus CTPOSHHSI HEOPTAHWYECKMX BEIIECTB

Habop mist MoenpoBaHust CTPOSHISI OPTaHHYECKHUX BEIIECTB

Habop mist MoenrpoBaHust CTPOSHHSI aTOMOB M MOJIEKYJT

Habop mist MoieiipoBaHus AIEKTPOHHOTO CTPOSHUS aTOMOB

KoMiuiekT koyuieknuit

VNN IWIN|F-

KoMmiekt XxumMudaecKkux PEAKTHUBOB

Oo6opynoBanue JadOPaHTCKO KAaOUHETAa XUMHH

CToJ ¢ AmuKaMu I XpaHeHUs/TyMOoH

Kpecno oducHoe

Cton mabopaTOpHBIH MOCUHBIH

CYHII/IJ'H)HaSI IMMaHEJIb JJI IOCY AbL

[lxad ans XpaHeHUs y9eOHBIX TOCOOUH

[xad o XxpaHeHUS XUMHIECKHX PEAKTHBOB

[xad s XxpaHeHUs 1a00PaTOPHOM ITOCYIBI/TIPHOOPOB

[Ixad BHITSHKHON
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JlaGopaHTCcKHii cTON

[E
o

Cryn nabopaTopHBIH, pETyJIUPYEMBIil 110 BBICOTE

=
[N

3H€KTpH‘{eCKHﬁ AKBAJUCTUILIIATOP

[ERN
N

[kad cymmnpHbIHI

[any
w

PesunoBbIC nepyaTKu

[EEN
S

KommuexT epieid At MBITbS J1aOOPaTOPHOH MOCY b

3.2. NudopmanuonHoe odecnevyenne peajn3anuu NporpaMmmbl

OCHOBHbIC HCTOYHUKH:

OCHOBHbIC HCTOYHUKH:
1. Ta6puensn O.C. Xumus. 10 knacc. YrinyOneHHbll ypoBeHs: yueonuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. Cnagkos. — M: Ilpocsemienue, 2026. — 400 c.
2. Xwumus. 11 knacc. Yrny6aennbiit ypoBenb: yueonuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. Crnankos, A. H. JIEBkuH. — M: IIpocsenienue, 2026. — 432 c.

)_IOHOJIHI/ITC.]IBHI)IC HCTOYHHUKMU:

http://lib.bsaa.edu.ru — b bearopoackoro 'AY
http://znanium.com — ABC «3HannyM»
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 OCBOEHMSI YUEBHOM
JTACTUTIIAHBI

3HAaTb, IOHUMATbh U ICMOHCTPHUPOBATL 110 3aBCPIICHUHN U3YUCHUA OUCHHUIIIINHBI.

oOydueHuss W C(HOPMYIUPOBAHHBIX C YYETOM

KonTtpons u olieHka pe3yiabTaToB 00yueHust ocyuiectBisercss KoHTpoib u
OLICHKA pe3yJbTaTOB OOY4YEHHs OCYLIECTBISETCS MpernojaBaTeleM B Ipoliecce
MPOBEJICHUS MPAKTUYECKUX 3aHATHH W J1abOpaTOpHBIX padOT, TECTUPOBAHUS, a
TaK)K€ BBIMOJHEHUS OOYYAIOUIUMUCS WHAWBUIYAIbHBIX 3aJlaHUM, MPOEKTOB,
uccienoBanuii. Pe3ynpTaTel 00y4eHHUs! OMpPEAEIAIOT, YTO O0yYaronIuecs TOJKHbI

st hopMupoBaHUsl, KOHTPOJIS U OLIEHKU pPE3yJbTAaTOB OCBOCHUSA Y4eOHOM
JVCLHUIUIMHBI UCTIOJB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUATUI, TPEACTABIIAIONIAS
co00ll KOMIUIEKC YYEOHBIX MEpPOMPUSITUH, COTJIACOBAaHHBIX C PE3yJIbTaTaMH

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

dIroC COO (upeameTHbIE

Ne Mozyas / Pe3yabTar 00yyeHus OueHo4YHbIe MepPONPUSITHS OK
Pasznen / Tema

1 Teopernueckue | @opmysupoBatb 60a3oBbie | KonTposabHas padora CtpoeHue
OCHOBBI XMMHMHU | IOHSITHA M 3aKOHBI XMMMH | BEIIECCTBA U XUMHYECKUE PEaKLIUU

1.1 | OcHoBHBIE CocTaBisiTh XUMHUYECKUE OK 01
XUMUYECKUE (hopMyITBI COCTMHEHHMIA B
MOHSITUS U COOTBETCTBUU CO CTETIEHbIO
3aKOHBI, OKHUCJICHUSI XUMUYECKUX 3ajaun Ha COCTaBJICHUE
CTpOCHHE 9JIEMEHTOB, HCXOIS U3 XUMHYECKHUX (HOpMYII
aTOMOB BaJICHTHOCTH U JIBYXaTOMHBIX COETUHEHUN
XUMHYECKHUX ANEKTPOOTPHUIIATETLHOCTH (okcH10B, CyIb(PHUIOB,

SJIEMEHTOB TUAPUJIOB U T.I1.).

1.2 | Ilepuoanueckuii | XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE OK 01
3aKOH U XUMHYECKHE DJIEMEHTHI B TEOPETUYECKHUE 3aIaHUS HA OK 02
[lepuonuueckas | COOTBETCTBHH C UX XapaKTePU3AIMNIO0 XUMUYECKHX IK 1.2
cucrema MOJIOKEHUEM B AIEMEHTOB: «MeTanaecKue /
XUMHYECKHUX NEepUOANYECKON crcTeMe HEMETaIJINUYeCKHUe CBOICTBA,
anemeHToB /JI. XUMUYECKHUX AJIEMEHTOB 3JIEKTPOOTPUIIATEIHLHOCTD U
W. Menneneena, | JI.1. MenneneeBa CPOJICTBO K DJIEKTPOHY
UX CBSI3b C XUMUYECKHUX HJIIEMEHTOB B
COBpEMEHHOM COOTBETCTBUE C UX JEKTPOHHBIM
TeopHUen CTPOECHHUEM H IIOJI0KEHUEM B
CTPOCHHUS NEePUOANYECKON crcTeMe
aTOMOB XUMHYECKHX 31eMeHToB J[. M.

MenneneeBay.

1.3 | Ctpoenue CocTaBisTh XUMHUYECKHE OK 01
BEIIECTBA U (hopMyIBI COETMHEHMI B
npupoaa COOTBETCTBHUU CO CTETICHBIO
XUMHYECKON OKHUCJICHUSI XUMUYECKUX Tect «CTpoeHue aToMoB
CBSI3H. 3JIEMEHTOB, HCXOMS U3 XUMUYECKHUX JIEMEHTOB H
MHuoroo6pa3ue | BaJ€HTHOCTH H IpUPOJIa XUMUUYECKOHN CBSI3M».

BEILIECTB 3JIEKTPOOTPHUIIATEIHHOCTH
1.4 | Knaccudukanus | Knaccudurmponars 1.Tect «<Homenknatypa u OK 01




Y HOMEHKJIaTypa
HEOPraHUYeCKH
X BEIIECTB

HEOPraHU4eCKUe BEIIECTBA B
COOTBETCTBHUH C HX
CTPOCHUEM

HA3BaHHUE HEOPTAHUYECKUX
BEUIECTB UCXO/IS U3 UX
XUMHUYECKOH (GOPMYIIbI TN
COCTaBJIEHUE XUMHYECKOMI
(bopMyIIbI HCXO/IS U3 HA3BAHUS
BEIIECTBA [10 MEXKyHAapPOTHOM
WJIU TPUBUAJIBHOU
HOMEHKJIaTypey.

2.3a1aum Ha pacueT MaccoBOM
110J1A (MacChl) XHMHUYECKOTO
2JIEMEHTA (COEAMHEHNS)B
MOJIEKYJIe (CMecH).
3.IlpakTrueckue 3a7aHus 1Mo
KJ1acCU(pUKaluu, HOMEHKJIAType U
XUMHUYECKUM (popmynam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

OK 02

1.5

Tumer
XUMHYECKUX
peakuui

CocTaBnarh peakuuu
COCIIMHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelIeHHUs,
OKHUCJIUTEITHHO-
BOCCTaHOBUTEJIbHbBIE
peaKIuy ¥ peakiuu
KOMITJIEKCOOOpa3oBaHus (Ha
npuMepe
TUIPOKCOKOMITIIEKCOB
QITIOMUHUS U IUHKA) C
y4acTHeM HeOpPraHu4eCcKuX
BEIICCTB

1.3amauu Ha cocTaBiICHUE
YPABHEHUM PEAKLIUN:
-COEeIMHEHMS, 3aMEILCHNS,
pasiioxeHusi, oOMeHa

2.3aaun Ha pacyet
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOJIyKTa PEaKIIMK COSTUHEHNS,;
MacCOBO# MM 00BEMHOM 1011
BBIXO/Ia TIPOYKTA PEAKITUN
COCIMHEHUS OT TEOPETUUECKHI
BO3MOKHOT'0; 00BEMHBIX
OTHOIIICHUHN T'a30B;
KOJTMYECTBEHHBIX XapaKTEPUCTUK
HCXOJTHBIX BEIIECTB U MPOJTYKTOB
peakIuu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa
PEaKIIMK, €CJIU OJTHO U3 BEIIEeCTB
JIaHO B BUJIE pacTBOpa C
ONpeAeICHHON MacCOBOM J10J1eH
pacTBOPEHHOTO BEIIECTRA.

OK 01
OK 02

1.6

CxopocTh
XUMHYECKHUX
peaKuui.
XuMugeckoe
paBHOBecCHE

HccaenoBath BausHUE
KOHIIEHTpALINKU
pearupyrommx BEMECTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEAKIUI

1. JJaboparopnast pabota

— «OnpezeneHne 3aBUCUMOCTH
CKOPOCTH pEaKIUU OT
KOHIICHTPAIIUH Pearupyromnx
BEIIIECTBY;

2. IlpakTHKO-OpUEHTHPOBAHHBIC
TEOPETUIECKHEC 3a/IaHUs Ha
aHayu3 (GaKTOPOB, BIUSIOLIIX
Ha U3MEHEHHUE CKOPOCTH
XUMHUYCCKON PEaKIiH.

OK 01
OK 02
I[IK 1.2




1.7 | PacTtBOpHI, 1. 3amaHus Ha cocTaBIEHUE OK 01
Teopus MOJIEKYJIIPHBIX M HOHHBIX OK 02
AIEKTPOIUTUYEC PEaKLHii C y4aCTHEM OKCHJIOB, OK 04
KO Cocrausts ypasHenus KHCJIOT, OCHOBAaHHI U COJIEH, OK 07

XUMHYECKHUX PEAKINU .
JUccoLaluu U WOHHBIX PEAKLUN TUAPOIIA3a IIK 1.1
HOHHBIH 06Men | | orHore obmera ¢ yuacTiem COJIEH, yCTAaHOBJICHHE
HEOpPraHMYECKUX BEILECTB
WU3MEHEHUS KUCIOTHOCTH CPEJIBI.
2. JlJabopaTtopHnas pabota
«Peakuuu ruiposin3zay.

2 Paznea 2. CocTaBisiTb ypaBHEHUS U
Heoprannveck | cxeMbl XMMHYECKHX KonTtpoJubnas padora CpoiicTBa
asi XUMMS peakumii HEOPraHu4eCKHX BellecTB

2.1 CocTaBiATh ypaBHEHUS 1.Tect «Ocobennoctu OK 01
Dusuko- XUMHYECKUX PEAKLUU XUMUYECKHUX CBOMCTB OKCHJIOB, OK 02
XUMHUYECKHE MOHHOTO OOMEHA C y4acTHEeM | KHCJIOT, OCHOBaHHM, amdporepubix | OK 04
CBOICTBa HEOPraHUYECKUX BEIIECTB. TUJIPOKCHUIOB U COJIEI». IIK 1.1
HEOPraHUYeCKU 2.1IpaKTUKO-OpHUEHTUPOBAHHBIE
X BEILECTB TEOPETUYECKHE 3alaHus Ha

CBOMCTBA U MOJyYEHUE
HEOPraHUYECKUX BEILECTB.
3.Jlaboparopnas pabota
«CBoiicTBa METAIOB U
HEMETAJIJIOBY.
2.2 HccnenoBath kauecTBeHHble | JlabopaTopHas pabota OK 01
peak HEOPTAaHUIECKUX l.AnanuTrnyeckue peakiuu OK 02
BEIIECTB KaTuoHOB [-VI rpymm; OK 04
2.AHAIUTHYECKHE PEAKIIUU
AQHUOHOB.
WNnentuduxanm 3.IIpakTrueckue 3a1aHus Ha
b COCTaBJICHUE YPABHEHUN peakuil
HEOpraHUYeCKU OoOHapy»XeHHUs] aHHWOHOB, B T.4. B
X BEILIECTB MOJICKYJISIPHOM U MOHHOHM (popmMax.

2.3 | IlpousBoactBo | O60CHOBBIBATh 3HaUeHUE U | [IpakTHKO-OpHEHTHPOBAHHbIE OK 01
HEOpPraHWYECKHU | IPUMEHEHHE 3a/1aHus 110 COCTABIICHUIO OK 07
X BEIECTB. HEOpPraHUYECKUX BEIIECTB B | XUMUYECKUX PEaKIHil C
3HaueHue OBITOBOI 1 y4acTUEM HEOPraHUYECKUX
U IPUMEHEHHUE B | MPOU3BOJICTBEHHOM BELIECTB, UCIOJIb3YEMBIX JJIS UX
ObITY NesITeIbHOCTH YEJIOBEKA X | MIEHTH(UKALINY U
U Ha (U3UKO-XMMHUYECKUMHU MIPOMBIIIJIEHHBIX CTIOCO00B
IIPOU3BOJICTBE CBOMCTBAMH NOJIyYEHUSI.

3 Paspnea 3. HccaenoBarb cTpoeHue 1 KontpoabHas padora Teopus
Teopernyeckue | cBoiicTBa CTPOCHHS OPraHMYeCKHUX
OCHOBBI OPraHMYecKHUX BellecTB COeIMHEHUI. YTJIeBOAOPOAbI
OPraHu4ecKoi
XUMHUH

3.1 | Knaccudukanus | Kmaccupunuponats 1. 3amaHus Ha cocTaBIEHUE OK 01
CTPOEHHUE U OpraHUYECKHE BEIIECTBA B Ha3BaHUM OPraHUYECKUX
HOMEHKJIATypa | COOTBETCTBUU C UX COEJIMHEHUI 110 TPUBUAIBHON
OpraHUYEeCKUX CTPOCHHEM WM MEXTYHapOIHON

BCIICCTB

CUCTEMATUYECKON




HOMEHKJIATYypE.
2. 3amaHusa Ha COCTaBJIEHUE
MOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hopmyT
OpPTraHUYECKUX BEIIECTB
OTJICIbHBIX KJIACCOB.

3. 3ajaun Ha onpezeeHue
npocreieid GopmyITbl
OpraHUYECKON MOJIEKYJIbI,
UCXOJs U3 3JIEMEHTHOT'O COCTaBa

(5 %).

4 Pazien 4 HccaenoBarb cTpoeHue 1 Kontpoabnas padora Teopus
) CBOJICTBA YIJIEBOJOPO/I0OB CTPOEHHUS OPraHuYeCcKHX
YrieBoaopoast o
coeJUHEeHHIl. YTI1eBO0POoabI
4.1 Ycra"aBiauBaTh 1. 3agadust Ha cOCTaBIIEHUE OK 01
3aBUCUMOCTh (PH3UKO- YPAaBHEHUN XUMUYECKUX OK 02
XUMHYECKHX CBOMCTB peakuuii ¢ yyactuem OK 04
OpraHUYECKUX BEILECTB OT OpraHWYECKUX BEILIECTB Ha K 1.2
CTPOCHUS MOJIEKYJI OCHOBAHUU MX COCTaBa U
CTPOCHHUS.
YrieBoaoposl
X 2. 3agaHus HA COCTABJICHHE
YPaBHEHUN XUMUYECKUX
HPHPOAHEIC €aKUUi, WITIOCTPUPYIOIIUX
HWCTOYHUKHU p ’ Vp Py
XUMHUYECKHE CBOWCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peaklui u
TEHETHYECKON CBSI3HU
OpPTaHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
4.2 YcraHaBiIuBaTh 1. PacuerHble 3amauu 1o OK 02
DH3HKO 3aBUCUMOCTD (PU3UKO- YPABHEHUSIM PEAKIIUI C OK 04
XUMUYECKUX CBOMCTB y4acTHEM OpPraHUYECKUX
XUMHUYECKHE
. OpPTraHUYECKHUX BEIIECTB OT BEIIECTB.
CBOMCTBa
CTPOEHHUSI MOJIEKY I 2. JlaboparopHas paboTa
YTIIE€BOI0POIOB .
«CBo¥CTBa YTIIEBOJIOPOIOBY.
5 Paspea S. HccaenoBarb cTpoeHue 1 KontpoabHas padora
Kucaoponocone | cBoiicTBa «CTpyKTypa u cBoiicTBa
pikanue KHCJIOPOACOAep KaAIIUX OPraHMYecKux BelecTB»
OpPraHuYecKHe | OpraHuvYecKMx BellecTB
coe/IMHEeHUs
5.1 YcraHaBiIuBaTh Pacuernsie 3agaun mo OK 01
3aBUCUMOCTh (PU3UKO- YPAaBHEHUSM PEAKIIMI C OK 07
Cnuptel. DeHON | XMMUYECKUX CBOMCTB y4acTHEM OPraHUYECKUX
OpPTraHUYECKHUX BEIIECTB OT BEIIECTB.
CTPOEHHUSI MOJIEKYJT
5.2 | Anbaerunsl. YcTaHaBiIuBaTh Pacuertnnie 3amaun o OK 01
KapOonossie 3aBUCUMOCTH (PH3UKO- YPaBHEHHUSAM peaKLUil C OK 02
KHUCJIOTBHI. XUMHYECKUX CBOMCTB Y4aCTUEM OpPraHUYECKUX OK 04
CnoxHble OpPraHUYECKUX BEILECTB OT BEILIECTB
3GbuUpsI CTPOCHHUS MOJIEKYJI
5.3 | YrieBoas! YcranaBinBaTh Pacuernrie 3amaun mo OK 01




3aBUCUMOCTH (PH3UKO- YPAaBHEHUSIM PEaKLUii C OK 02
XUMHYECKUX CBOMCTB Y4aCTUEM OpPraHUYECKUX OK 04
OpPraHMYECKUX BEIIECTB OT BELIECTB
CTPOEHHUSI MOJIEKYJI
54 VYcraHaBiMBaTh PacueTHbie 3a1aun o OK 01
dusuko- 3aBUCUMOCTh (PU3UKO- YPAaBHEHUSIM PEaKLUii C OK 02
XUMHYECKHUE XUMHUYECKHUX CBOMCTB y4aCTHUEM OpraHUYECKUX OK 04
CBOICTBa OpPraHMYECKUX BEIIECTB OT BELIECCTB
KHCJIOPOJIOCOJE | CTPOEHUS MOJIEKYJI JlaboparopHas paboTa
pKaIIMX «XumHuueckre u pu3ndecKue
OpPraHUYECKUX CBOICTBa KMCIIOPOAOCOIEPKALIUX
COEIMHEHUI OpPTraHUYECKUX COCTUHEHUS.
6 | Pa3nen 6. HccaenoBarb cTpoeHue u KonTtpoJsbnas padora
A3oToconep:ka | cBoiicTBa azorcofep:xkamux | «CTPyKTypa M cBOliCcTBa
ue OpPraHu4YeCcKux OPraHM4YeCKHUX BelecTB»
opraHuyeckKue | BellecTB
COeMHEeHUS
6.1 YcranaBianBaTh 3amaHns Ha COCTaBJICHHUE OK 01
3aBUCUMOCTH (PU3UKO- YPAaBHEHUN XUMUYECKUX OK 02
XUMUYECKUX CBONCTB peaKIuii, WTIOCTPUPYIOIIHNX OK 04
A OpPraHMYECKUX BEIIECTB OT XMMHYECKHE CBOMCTBA C yUETOM
MHEIBI- CTPOCHHS MOJIEKYJI MEXaHU3MOB ITPOTEKAHUS
AMHWHOKUCIIOTHI. .
Bexu ZIQHHBIX PeaKUuii u
TeHETUYECKOH CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
7 | Pa3pen 7. HccaenoBarb cTpoeHue 1 KontpoabHas padora
Bbicokomoiieky | cBoiicTBa «CTpyKTYypa u cBoiicTBa
JISIpHbIE BbICOKOMOJIEKYJIAPHBIX OpPraHu4yecKuX BelecTB»
COeIMHEH U COeIMHEeHU I
7.1 OCHOBHBIE IOHATUS XUMUHU Pemrenne nenovex npespamennii | OK 01
BBICOKOMOJIEKYJISIPHBIX Ha FEHETUYECKYIO CBS3b MEKY OK 02
COeTUHEHUN KJJacCaMH OPTaHUYECKUX OK 04
COCIMHEHUH C COCTaBICHUEM IIK 1.2
[Tnactmacchl. Ha3BaHHUM OpraHU4YeCcKUX
Kayuyku. COEJIMHEHUI 110 TPUBUATIBHON WIIH
Bosnokna MEXITYHApOIHON
CHUCTEMATUUYECKON HOMEHKJIATYpE.
Pemenue pacueTHbIx 3a1a4 1Mo
YPaBHEHHUSAM pPEAKLUI C y4acTHEM
OpraHMYECKUX BEIIECTB
11 | IlpukaagHoii MOAYJIb
8 Pazgea 8. 3ammura Keiica (¢ yuerom
OueHnBaTh NOCJIEACTBUS . .
Xumus B . Oyayueil npogeccHOHAJBHOM
OBITOBOI U
ObITY M . JAesITeJIbHOCTH)
HPORIBOICTBE NPOM3BOACTBEHHOI
HHOI AeATEILHOCTH e10BeKa
MO3ULHUH KOOI HYeCKOM
AeATeJbHOCTH
0e30macHOCTH
yeJ0BeKa
8. | Xumus B ObiTy | OlLileHUBaTh NOCIEACTBUS Keiic (c yueToMm Oyaymiei OK 01




" OBITOBOI 1 npodeccruoHaIbHON OK 02
MPOU3BOJACTBE | MPOU3BOJICTBEHHOM nesitenbHOCTH) Bo3moxknabie Tembl | OK 04
HHOM JeATETLHOCTH YEJIOBEKA C KEMCoB: OK 07
OEITEILHOCTA | MO3UILIMHA DKOJIOTHUECKOMH 1. IToTemenue Kknumara 1 [IK 1.2
YeJIoBeKa 0e30MacHOCTH BBICBOOOKICHUE Ta30BBIX

TUIPATOB CO JIHA OKeaHa.

2. Xumus B Moe Oy mytiei

npodeccumu.

3. XuMus B CENTBCKOM

XO35UCTBE.

4. JlekapcTBa Ha OCHOBE

PaCTUTENBHBIX MPENapaToB.

3. XUMHUSI ¥ SKOJIOTHs.

9. HNHTepnipeTUpoOBaTH 3ammura Keiica (¢ yueTrom
Paznea 9. XHMHUYeCKHe NMPOoLecchl U Oyayueii npogecCHOHAJIBHOM
HccaenoBanu | siBjienusi B Onocepe J1esITeJIbHOCTH)
en
XUMHUYECKH I
aHaJIN3
00BbeKTOB
ounocdepnbl

9.1 | OcHOBBI BbINOnIHATE OJIHBIN TUKIT 1.JIaboparopnas pa6ota «OcHoBsl | OK 01
71a00paTOpPHOM | HKCIIEPUMEHTAIBLHOTO 1a00paTOPHOI MPAKTUKI. IK 1.1
MIPaKTUKH B HCCIIEJOBaHUS C 2.3anauu Ha BBIYMCIICHUE
podecCuoHaNl | COOIOCHUEM TTPABUII CpEIHETO 3HaYeHUs
BHBIX 0e30MmacHOro 00paIeHus C JKCIIEPUMEHTAIILHBIX JTaHHBIX,
na0opaTopHax | BEIIECTBAMHU U JTJAOOPATOPHBIM | TIOTPEIIHOCTH.

o0opyAOBaHHEM 3.IIpencraBnenue pe3ynbTaToB
JKCIEPUMEHTA B Pa3IMYHON
dbopwme (Tabnuia, rpaduk,)

9.2 | Xumnueckuii | MccrnegoBaTh XUMHYECKHIA 1.Tect «CBoiicTBa 1 cOCTaB OK 01
aHaJM3 nMpood cocCTaB MpoO BOJbI BOJBDY. OK 02
BO/JIbI 2.1IpaKTUKO-OpUEHTUPOBAHHBIE OK 07

TeopeTruueckue 3ananus Ha coctaB | [IK 1.1
BOJIBI M CTIOCOOBI BBIPAYKEHUS
KOHLIEHTPALUH U NTepecUeT
KOHLEHTpalui (c
UCII0JIb30BAHUEM HOPMATUBHBIX
JTOKYMEHTOB).

3.JIaGopatopHas pabota
Onpenenennie pH Boabl u ee
KHCJIOTHOCTH;

Ornpezenienne >keCTKOCTH BOJIbI U
CrocoObl ee YCTpaHEHHsI.

9.3 | Xumuueckuit 1. Tect «Oprannueckue u OK 01
KOHTPOJIb HccnenoBaTh XMMUYECKUT HEOpPraHUYECKHE BEILECTBA, OK 02
Ka4yecTBa COCTaB MPOYKTOB MUTAHUS BXOJISILIIME B COCTAaB MPOAYKTOB OK 07
IIPOJIYKTOB MIUTAHUSD. IIK 1.2
MUTAHUSA 2. [TpakTHKO-OpHUEHTUPOBAHHBIEC

3a1aHMs 110 KYJIMHAPHOU
TEeMaTHKeE.
3. JTabopaTtopHas pabota (Ha




BBIOOD):

— OGHapyxeHrue HUTPaToOB B
NPOAYKTaX MUTAHHUS,

— UccnenoBanue npoayKkToB
MUTAHWS Ha HAJTHYWE YTJIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HAJIMYKE YTIIEBOIOB
(Kkpaxmaui, TJIFOK03a, caxapo3a).

9.4 | Xumnueckuit HccnenoBate XuMHUYECKUIA 1.Tect no Teme «XuMU4YECKUN OK 01
aHaiM3 mpoo COCTaB IPOO MOYBBI COCTaB HEOPraHUYECKUX U OK 02
MTOYBBI OpPTaHHYECKUX YIOOPCHHID». OK 07

2.3ananue «B3aumocsa3b coctaa | [IK 1.2
MOYBBI, TUII TIOYBHI U €€

Ha3HAYCHUS.

3.JIaboparopHas pabora

Onpenenennie pH BogHOIM

BBITSIKKU [MOYBBI, €€ KUCIOTHOCTH

U IIE€JIOYHOCTH.

9.5 | UccnenoBanue | MccinegoBaTh XUMHUYECKHI 3ammura Keiica OK 01
00BEKTOB cocTaB 00bEKTOB OHochepbl Bo3MmoxHbBIE TEMBI: OK 02
ounocdepnr Ha MpUMepe MPOIYKTOB 1. UccnenoBanue cocraBa OK 04

MUTaHUS, BOJBI U IIOYBEI MUHEPAIBHOU BOBI U OK 07
PEKOMEHIalNH 110 €€ IK 1.1

HCITIOJIb30BaHUIO.
2. Uccnenosanue coctasa u
KauecTBa MOPOXKEHOTO U IPYTUX
MOJIOYHBIX HpO,Z[YKTOB.

3. ConepxaHue HUTPATOB B
3€pHOBBIX KYJIbTYpax, OBOIIIAX.
4. Uccnenoanue npood

BOJIOTIPOBOIHOM BOJIbI HA MPEAMET
YCTPaHEHHS )KECTKOCTH.

3. YcTpaneHue KeCTKOCTH
BOJBI B CEIIBCKOXO3SIMCTBEHHOM
eI TeIILHOCTH.

6. Onpenenenue coepxanust
BUTAMHHOB B
CENBCKOXO03IHCTBEHHOM

MPOAYKIHH.







