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Pabouas nporpamma yuebHoi nucturuinabl b1.10 Xumus pazpaboraHa Ha ocCHOBaHHMH (eAePATBHOTO
rOCyJJapCTBEHHOTO 00pa30BaTENbHOrO CTAHAAPTA CPEAHEro Mpo(eCcCHOHATBLHOIO 0Opa3oBaHUs IO
cneuuanbHocTd 11.02.17 PazpaboTka 31eKTPOHHBIX YCTPOHCTB U CHCTEM, YTBEPKACHHOTO [IprKa3zom
Munnpocsenienust Poccun ot 02.06.2022 Ne 392, yyeOHOro miaHa mo mporpaMmMme IOJrOTOBKU
CTEUAINCTOB CPETHETO 3BEHa, B COOTBETCTBHM C PEeKOMEHIAIMSIMH MO OpPraHU3alUH MOTyYCHHS
cpeaHero oOmiero oOpa3oBaHWsI B TpeAeiax OCBOCHHS OOpa30BaTENBbHBIX HPOTPAMM CPEIHETO
npoeCCHOHATBFHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEr0 0Opa3oBaHUs C Y4€TOM TpeOOBaHMIA
(benepantbHBIX TOCYAAPCTBEHHBIX O0O0pa30BATENbHBIX CTAHAAPTOB IOJYY9aeMOW CIEIHATBHOCTH
cpeanero npodeccuoHabHOTO 00pa3zoBaHus (MUCbMO JlermapTaMeHTa TocyJapCTBEHHOM MOJUTHKY B
cdepe cpennero npohecCHoHATHLHOTO 00pa3oBaHus U MPOPECCHOHAIBHOTO 00yueHnss MUHHUCTEPCTBA
[Mpoceerienust PO ot 01.03.2023 Ne 05-592).

CocraButens: O¢ennueBa W.M., npenogaBaTens Koileqka HWH(GOPMALMOHHBIX TEXHOJOTHH H
3KOHOMMUHKHU

Pabouast mporpamma yueOHOM TUCITUTIITMHBI paCCMOTpEHA U 0jj00peHa Ha 3aceganuu [[K
00111e00pa3oBaTeNbHBIX U TYMaHUTAPHBIX TUCIUILINH

[Tporokon LIK Ne 10 ot 03.07.2023 1.
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COJEPKAHUE
OO0mas xapaktepucTuka padoyeii nporpaMmmsbl 00111e00pa3oBaTeIbHON AU CHMIIIMHBI
«XHMHUA»

CTpykTypa M cojep:kanue 0011e00pa3oBaTeIbLHON AN CHUNIIHHBI
«XUMHD)

YcaoBus peasu3anuu NporpaMMbl 0011e00pa3oBaTeIbHOM IUCIUTIIHHBI

KoHTpoJIb 1 o1leHKa pe3yJIbTaATOB 0CBOEHHsI 001€00pPa30BaTEILHON AMCIIHILINHBI



1. OBIIASI XAPAKTEPUCTHUKA IIPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJBHOM JUCIHUILIUHBI «XUMUS»

1.1. MecTto aucuMIIMHBI B CTPYKTYpe OCHOBHOH HNpodeccnoHaIbHOIl 00pa3oBaTeIbHOM
NPOrpaMMblI

OOmieoOpa3oBarenbHas JUCHHUILIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
001meo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(eCcCHOHANBHON 00pa30BaTeNbHOM
nporpammsbl B cootBeTcTBUU ¢ T'OC CIIO 09.02.01 - KomnbroTepHbIE CUCTEMBI U KOMILJIEKCHI.

TpyaoeMKoCTh TUCHUIUIMHBI «XUMHUsD» Ha 0a30BOM YPOBHE COCTAaBJISAET 68 4acoB, U3 KOTOPBIX
63 yaca — 6a30BbIi MoayNb (7 pa3aenoB), 3 yaca — NpUKIAIHOW MoyJb (1 paszmen), BKITIOYAIOMIUN
MIPaKTUKO-OPUEHTUPOBAHHOE COJIEpKAaHNUE KOHKPETHOM mpodeccuy WM CHeluaibHOCTH, 2 Yaca —
MIPOMEXYTOYHAsSI ATTECTALIUS.

1.2. lenu u nmmaHupyemMbie Pe3yIbTaThl OCBOCHUS IUCITUTLTAHBI

1.2.1. llenu u 3a1a4u AUCIUTUTHHBI

Iens:

€CTECTBEHHO-HAYYHON KApPTUHBI

@opMHpOBaHME y CTYJEHTOB IIPEACTABICHUS O XHUMHUYECKOHW COCTaBISAIOIIECH
MHpa KaK OCHOBBI IIPUHATUS PEIICHWA B JKU3HEHHBIX U
ITPOU3BOJICTBEHHBIX CUTYallUAX, OTBETCTBEHHOIO NTOBEJAECHUS B IPUPOIHOM Cpele.

1.2.2. Pe3ynbTat 0cBOEHHUS Y4eOHOMN AUCIUTUTHHBI

PesynbpTaTom ocBoeHus sBiseTcs oBiaaeHue odyyaromumcs oomumu (OK) komnereHnusamu:

WCCIICZIOBAaHUIA C COOJIFOJICHHEM TPaBUII
0e30macHOro 0OpaIIeHUs ¢ BENIECTBAMU U
J1a00paTOPHBIM 000PYI0BAHHUEM;

- yCTaHaBJIHMBATh MIPUHA/JICKHOCTh
W3YYEHHBIX HEOPraHMYECKUX u
OPraHUYECKUX BEIIECTB K OIMPEICICHHBIM
KjaccaM W TpyNIaMm  COEJAMHEHHI,
XapaKTepU30BaTh UX COCTAB M BaKHCUIIIHE
CBOWCTBA; OMPEICIATh BHJIBI XUMUYCCKUX
CBSI3€H, TUIBI KPUCTAJUIMYECKUX PEIIETOK
BEIIIECTB;

-Kiaccu puIupoBaTh
peaxiuu;
-IPOBOJIUTh PACYEThl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XHUMHUYECKHX
peakiuii ¢ UCIONb30BAHUEM (DU3HUECKUX
BEITUYHH, XapaKTEPHU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI

- WCIONB30BaTh CHUCTEMHBIE XUMHYECKUE
3HaHMUS JUIS TIPUHATHS PEIIeHUH B
KOHKPETHBIX  KU3HEHHBIX CHUTYaIUsX,

XUMHUYCCKHEC

Koz OK YMmenus 3Hanug
OK 01 COCTaBIISITh dbopmys | - XUMHUYECKON COCTaBJISIIOLIECH
OK 02 HEOPraHUYECKUX u OPTraHUYECKUX | €CTECTBEHHOHAYYHOM KapTHUHBI MUDA,
OK 04 BEIIECTB, YpaBHEHUS XMMHYECKUX | pOJIM XHMMHUM B TO3HAHUM SIBJICHUI
OK 07 peakuuid, OOBSCHATH  UX  CMBICI, | IPUPOJIBI
UHTEPIPETUPOBATH pe3yNbTaThl | - OCHOBOIIOJIATraloIIKe TE€PMUHBI,
XUMHUYECKHUX IKCTIEPUMEHTOB, MOHATHUSI TEOPUM U 3aKOHBI XHMHH, a
- POBEICHUS MPOCTEHIINX | TAKXKE 3aKOHOMEPHOCTU  IPOTEKAHHS
XUMHUYECKHUX AKCHEPUMEHTAJIbHBIX | XMMMUUECKUX MPOLECCOB M SBJICHUM B

OKpY>Kalollleu cpene

- (baKTOJ'IOFI/ILICCKI/IX CBe,Z[eHI/Iﬁ (¢}
CBOﬁCTBaX, COCTaBc, INOJIy4YCHHUHN H
0€e301acHOM HCIIOJIB30BaHHNHN
BayKHEHIITNX HCOPraHN4YCCKUX n
OpraHn4cCKux BCOICCTB B 6I>ITy n
HpaKTquCKOﬁ ACATCIIBbHOCTH YCIIOBCKA,

- ImpaBujia 3KOJIOTHYCCKHU

1e1eco000pa3HOro MOBEACHUS B OBITY U
TPYAOBOM  JEATENIBHOCTH B  LEIAX
COXpAaHEHUsT  CBOEr0  3I0pOBbI M
OKpYKarolllel TPUPOIHOU Cpebl.




CBA3aHHBIX C  BEIIECTBAMM M  HUX
IIPUMEHECHHUEM.

2. CTPYKTYPA U COJEP) KAHUE OBIIEOBPA3OBATEJBbHON JUCITATLIAHBI

«XHNUMUS»

2.1. O0beM JUCHUILIMHBI U BU/bI y4e0HOH padoThI

Buj yue6Hoii padoTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIIMHBI 68
B T.4

OcHOBHoOE coep:kaHne 63
BT. U..

TEOPETHYECKOE 00yUeHHE 30
MPAKTUYECKHUE 3aHATHS 16
nabopaTOpPHBIE 3aHATHS 17
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COepPKaAHMe (CONePKaAHUE 3

NMPUKJIATHOTO MO/YJIfA)

BT. U..

TeopeTuyeckoe oOydeHue 2

MPAKTUYCCKHUE 3aHATHS 1

IMpomexxyTounas arrecramus (1uddepeHInpoOBaHHBIN 3a4eT) 2




2.2. TemaTHYeCKHUii IJIAH U COJIeP:KAHNE TUCHUILTUHBI « XHUMHUD»

HaumenoBaHue Coaep:xkaHue yueOHOro MaTepuajia (0CHOBHOE U MPodecCHOHATLHO-OPHEHTHPOBAHHOE), OBLEM 9AC0B ®opmupyemble
pa3iesioB U TeM Ja00paTOpPHbIE U MPAKTHYECKUE 3AHATHS, MPUKJIATHOH MOIY.JIb KOMMETEeHI[HH
1 2 3 4
OcHOBHoOE coep:kaHne 63
Paznen 1. OcHOBBI CTPOECHHUSA BelIECTBA 6
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
CrpoeHne aToMOB
XUMHYECKHIX Teoperuueckoe o0yueHue 2
JJIEMEHTOB U . ;
npupoa CoBpeMeHHasT MOJIeNb CTpocHHUsT aTtoMa. CHUMBOJIWYECKHH S3BIK XUMHUH. XHUMHYCCKHH DIIEMEHT.
e — DOnekTpoHHass KoHpuryparus aroma. Kimaccudukanuss XUMHUYECKUX JIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBSI3H BanenTHbie = 3JIEKTPOHBI. BaneHTHOCTS. DJIEeKTpOHHAA npupoAa  XMMHYECKOW  CBS3H. 2
DNeKTPOOTPUIATEIbHOCTh. BHIBI XMMHYECKOM CBsI3M (KOBaJe€HTHas, MOHHAs, MeTajulnyecKas,
BOJIOPOHAS) M CTIOCOOBI € 00pa3oBaHMs
IIpakTHYecKHe 3aHATHS 2
Ilpakxmuuecroe 3ansmue Nel
Pemienne 3amaHuii Ha HMCMNOJB30BAHUE XUMHUYECKOM CHMBOJMKHM M Ha3BaHUM COCIUHEHUH I10
HOMEHKJIAType MEKIyHapOTHOTO COI03a TEOPETUUECKOM U MPHUKIIATHOM XUMUU U TPUBUAIBHBIX Ha3BaHHMA
JUIS COCTaBIICHUSI XUMUYECKHX (OPMYII IBYXaTOMHBIX COSAMHEHUN (OKCHUIIOB, CYIb(UIOB, THIPUIOB U 2
T.II.) U APYTUX HEOPTraHMYECKUX COCIUHEHHUM OT/IeIbHBIX KIacCOB.
[IpakTyeckue 3aaHUsl HA YCTAHOBIICHUE CBSI3U MEXY CTPOCHHEM aTOMOB XMMUYECKUX JJIEMEHTOB H
MEePUOJMYECKUM H3MEHEHHEM CBOICTB XMMHYECKHX JJIEMEHTOB M UX COCAMHEHHHA B COOTBETCTBUH C
nosioxkenreM [leproanueckoit CCTEMBI.
Tema 1.2. OcHoBHOe coepxaHue 2 OK 01
OK 02
IIpakTnuyeckune 3aHATHS 2




[Tepuoanueckuit
3aK0H U Ta0muIa
.. MenneneeBa

[Tepuonnueckas cucrema xuMuueckux 3eMeHToB .M. Menneneea. ®u3nueckuii CMbICII
[lepuoauueckoro 3akoHa JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX U CIIOKHBIX BEHIIECTB B COOTBETCTBUU C MOJIOKECHUEM
XMMHUYECKOro aieMeHTa B Ilepuoanueckoil cucreme. MUpoBO33peHUECKOE U HAyYHOE 3HAUECHUE
[Tepuomanueckoro 3akona JI.1. Menneneesa. [Ipornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECKHUX 3JIEMEHTOB.

Ipaxmuyeckoe 3anamue Ne 2

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUYECKHUX 33aJaHUI Ha XapaKTepU3aLUI0 XUMHUUECKUX
251eMeHTOB «MeTannuyeckue / HeMeTaNInYeCKUe CBOMCTBA, 3JIEKTPOOTPULIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOEHHEM U MOJIOKEHUEM B IIEPUOIUYECKON cucTEME
xuMmuueckux anemenToB [[.1. Meneneeray»

Paszpnen 2. Xumuyeckue peakuuu

12

Tema 2.1. Turs!
XUMHUYECKAX
peakuui

OcHoBHoOe conepxaHue

Teopernyeckoe o0yueHue

Krnaccudukanus u TUIBI XUMUYECKUX PEaKUil C ydacTUEM HeopraHudeckux BemiecTB. CocTaBieHue
yYpaBHEHUHN PEaKIUid COSAMHEHUS, PA3I0KEHHUS, 3aMEIIICHHsI, OOMEHa, B T.4. PEaKIIUi TOPEHU,
OKHCJIEHUSI-BOCCTAHOBJICHHUSI.

VYpaBHeHUs OKHCTIEHUSA-BoccTaHOBIIEHUA. CTeneHb okucieHusi. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIil METOAOM 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPO/IE, MPOU3BOICTBEHHBIX IIPOIECCax U
KU3ZHEJEATeIbHOCTH OPraHU3MOB

IlpakTH4yeckue 3aHATHSA

Ipaxmuuecxoe 3anamue Ne 3

KonuuectBeHHble OTHOLIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMHUHM U PACUeThl IO
YPaBHEHUSIM XUMHUYECKUX peakuui. Moisib Kak eIMHMIA KOJIMYECTBA BellecTBa. MomsipHas Macca.
3aKOHBI COXpaHEHUs Macchl M SHEPruu. 3akoH ABoraapo. MomsipHblii 00beM razoB. OTHOCHUTENbHAS
IJIOTHOCTH T'a30B.

Pacyersl Mo ypaBHEHUSM XUMHUYECKHUX PEAKIMI C HMCIOJIB30BAaHHUEM Macchl, 00beMa (HOpMAallbHBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01
OK 02




Tema 2.2. OcHoBHOe conep:kanue 8 OK 01
DNEeKTPOIUTUYECKA OK 04
g quccommanus u | 1€OpeTHveckoe odyuenune 4
HWOHHBIN OOMEH .

Teopust 3MEeKTPOTUTHYECKON Aucconnanuu. MoHbl. DIeKTPOIUTHI, HEINEKTPOIUTHI. Peakiuu MOHHOTO

oOMeHa. CocTaBieHHE PEaKIMi MOHHOrO OOMEHa IyTEM COCTaBJIEHUS MX IOJIHBIX U COKpAIlEHHBIX 2

HMOHHBIX ypaBHEHUN. KHCITOTHO-OCHOBHBIE peakiu. 3a/laHusl Ha COCTABIICHNE HOHHBIX PEAKIUN.

IMaaponmu3 coneit. 3HavyeHWe THApPOIM3a B OHOJIOTHYECKUX OOMEHHBIX Tporeccax. [Ipumenenue 5

TUPOJIN3a B POMBIIIICHHOCTH.

JlaGopaTopHble 3aHATHSA 4

Jlabopamopnuas paboma Nel « TUTibl XAMUYECKUX PEAKITUAI.

Hccnenoanue TUIIOB (10 COCTaBY M KOJIMYECTBY UCXOTHBIX M 00pa3yIOIIUXCsl BEIECTB) U MPU3HAKOB 2

XUMHUUYecKHUX peakuuii. [IpoBenenue peakunii HOHHOTO 0OMEHa, ONpeIeIeHHEe CPEIbl BOAHBIX

pacTBOPOB. 3a/laHKs HA COCTABJICHUE NOHHBIX PEAKIUM.

Jlabopamopuas paboma Ne2 «Peakuuu ruaponnsay.

HccnenoBanue cpebl pacTBOPOB CoJIeH, 00pa30BaHHBIX CHIIBHBIMH U CIa0bIMH MPOTOIUTAMU, UX 2

peakiuii ¢ pacTBOpaMu I11ejouu U kapOoHnara HaTpus. CocTaBlieHHE peaklnii THAPOIU3a CoJeHl.
Pazngea 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BElECTB 16
Tema 3.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Knaccuduxkarus, OK 02

Teopernueckoe o0yuenune 2




HOMEHKJIATypa 1
CTpoeHue
HEOPTraHUYECKUX
BEIIIECTB

[Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHu4eckux BemecTs. [IpocThie U CloKHbIE
BelecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCHIbI, TUAPOKCUABI, KUCIOTHI, COIM). B3anmocBsa3b
HEOPTaHUYECKUX BEIIECTB. ArperaTHbIe COCTOSIHUS BemecTBa. Kpucrammmaeckue u aMmopQHbIe
BELIECTBA. THUIIbl KPUCTAIIIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAs, MOHHAs, METalInyecKast).
3aBHCUMOCTD (PU3NIECKUX CBOICTB BEIIECTBA OT TUTA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb
XUMHYECKON aKTUBHOCTH BEILIECTB OT BUJIA XMMUYECKOU CBSI3M U THUIIA KPUCTALIINYECKON PEIIETKH.
[IpuunHbl MHOrooOpasus BemiecTB. COBpeMEHHbIE IPEICTABICHUS O CTPOCHUN TBEPABIX, KUIKUX U
ra3oo0pa3HbIxX BemecTB. JKuIKue KpucTalbl.

HpaKTuquKue 3aHATUSA

Homenknarypa HeopraHM4ecKHX BEIIECTB: Ha3BaHUE BEILECTBA UCXO/IS U3 UX XUMUYECKON (hOPMYIIbI
WM COCTaBJICHHE XMMHUYECKON OPMYJIIbI HCXO/S U3 Ha3BaHUs BEIIECTBA 10 MEXIyHAPOAHON
(MIOIAK) nnu TpuBUaNbHON HOMEHKIIATYpeE.

Ilpakmuueckoe 3anamue Ned

-Pemenue 3a1au Ha pacueT MacCOBOW JTOJIH (MAacChl) XUMHUUYECKOTO JIEMEHTA (COSAMHEHUS) B MOJICKYJIe
(cmecn).

-Pemienne npakthuyeckux 3amaHuil 1Mo Kiaccu(uKalKMM, HOMEHKIAType M XUMHYECKUM (opMyaam
HEOPraHMYECKUX BEIIECTB DPA3JIMYHBIX KiIaccoB (yrapHblii Ta3, YIJIEKHCIbIM ras, aMMHak, ramieHas
U3BECTb, HETallleHasl U3BECTh, IUTHhEBAs COJA U IPYTHX): HA3bIBaTh U COCTABIISATH (DOPMYIIBI XUMUYECKUX
BEIECTB, ONPEIEIATh MPUHAAICKHOCTh K KJlaccy.

Hcrounuku xumuueckoi nHGopMmauu (cpeicTB MaccoBoi nHbopmanuu, cets HTEpHEeT U apyrue).
[Touck nHpopmanuu Mo Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyriam

Pyb6eocnuviii konmponw Nol

Tema 3.2. Ousnko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

OcHoOBHOe co/iep:KaHue

10

Teopernueckoe o0yuenune

MeTtamisl. O6H_II/IC (I)I/I3I/I‘-ICCKI/IG U XHMHYECKHE CBOICTBa MeTauioB. CrocoObl MOJIYyUCHHU. 3HaueHUE
MCTAJUIOB W HEMCTAJJIOB B IIPUPOAC U KUBHCACATCIIBHOCTHU YCJIOBCKA U OPraHU3MOB. KOppOSI/IH
MCTAJUIOB: BUJBI KOPPO3UH, CIIOCOOBI 3allMUTLEI MCTAJJIOB OT KOPPO3HUHN

OK 01
OK 02
OK 04




Hemeramner. OOmme ¢u3ndeckne W XUMHYECKHME CBOWCTBA HEMETaUIOB. THIMYHBIE CBOMCTBA
HemeramioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COeAMHEHUH HeMeTauioB. KpyroBopoTsl
OMOT€HHBIX AJIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCUIOB, TUAPOKCHUIOB, KHCIIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICIIIUX OKCHJIOB U THAPOKCHUJIOB

HpaKTuquKue 3aHATUSA

Ilpakmuueckoe 3anamue NeS

CocraBneHrue ypaBHEHHH XUMHUYECKHUX PEAKIMH C yJacTHEM NPOCTHIX M CJIOKHBIX HEOPTaHWYECKUX
BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHUIOB METaJUIOB, HEMETAJUIOB M aM(pOTEpPHBIX AIIEMEHTOB;
HEOPraHMYECKNX KHUCIOT, OCHOBAaHWUH ¥ aM(OTEpPHBIX THUIPOKCHIOB, HEOPTaHUYECKHX COJICH,
XapaKTEPHU3YIONIUX UX CBOWCTBA.

Pemenune nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHUN Ha CBOMCTBA, COCTaB, MOJy4YEHHE U
0e30MacHOe HCIOJb30BaHWE BAXKHEUIIMX HEOPraHMYEeCKUX BEIIECTB B OBITY U MPaKTUYECKON
JeSITEeIbHOCTH YeJIOBEKa.

JlaGopaTopHble 3aHATHSA

Jlabopamopuas paboma Ne3 «CBolicTBa METa/UIOB U HEMeTaIoBy». McciemoBanue Qusnueckux u
XMMHUYECKUX CBOMCTB METAJUIOB M HEMETaJUIOB. PellieHue 3KCrepuMEHTAlbHBIX 3a/1ad MO CBOICTBaM
XMMHYECKUM CBOWCTBAM METAJJIOB M HEMETAJUIOB, IO PACMO3HABAHUIO W TOJYYEHUIO COCIUHEHUI
METaJJIOB M HEMETAJIJIOB.

Tema 3.3.
Nnentuduxanus
HEOPTaHMYECKUX
BEIIECTB

OcHoOBHOe co/iep:KaHue

JlaGopaTopHble 3aHATHS

Jlabopamopnas paboma Ne4 «nenTudUKaMs HEOPraHUUYECKUX BELIECTBY.

Perienne sKcrepUMMEHTANBHBIX 3a/ad [0 XWMHYECKHUM CBOMCTBAM METAJJIOB M HEMETAJJIOB, IO
pacro3HaBaHMIO U MOJYYEHUIO COSJMHEHUI METaJIIOB U HEMETAJLIOB.

WnenTudukanys HEOPraHn4eCKUX BELIECTB € UCIOIb30BaHUEM UX (PU3UKO-XUMHUECKUX CBOMCTB,
XapaKkTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuy Ha Cyibdar-, KapOoHaT- U XJIOPUI-
aHMOHBI, HA KATUOH aMMOHHSI

OK 01
OK 02
OK 04
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Paznea 4.

CTpoeHne H CBOMCTBA OpPraHunve€CKUuX BEIECTB

18

Tema 4.1.
Krnaccudukarmus,
CTPOCHHUE U
HOMEHKJIATypa
OpraHUYeCKuX
BEIIECTB

OcHoBHOE€ CoAcpKaHue

TeopeTuquRoe oﬁyqelme

[losiBiIeHME U pa3BUTHE OPraHMYECKOW XUMUHU Kak Hayku. [Ipeamer opranndeckon xumun. MecTto u
3HAYEHUE OPTaHNYECKONW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOEHHE KaK IMOPSIOK COECIUHEHHS] aTOMOB B MOJIEKYJI€ COTJIaCHO MX BaJ€HTHOCTH.
OcCHOBHBIE MOJIOKEHUSI TEOPUH XMUMHUYECKOTO CTPOEHUsl opraHmdeckux coeauHeHuid A.M. bytieposa.
VYriepoaHblii CKENET OPraHu4YeCKOW MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpoeHHs MoJieKyJl. I3omepus u n3omepsl.

[lonsitTne o ¢yHkuuoHanbHOM rpymme. Paaukan. IlpuHnunel kimaccupuUKaluu  OPraHUYECKUX
coequHeHn. MexyHapo/iHas HOMEHKJIaTypa U MIPUHIIMITEI HOMEHKIATyPbl OPraHUYeCKUX COCTUHEHUH.
[TonsiTre 00 a30TconepKaALIUX COSAUHEHMSIX, OMOIOrMYeCK! aKTUBHBIX BellecTBax (yrieBojax, Kupax,
Oenkax U JIp.), BEICOKOMOJICKYJIIPHBIX COSAMHEHUSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHS

Homenknatrypa opraHMuYecKMX COEIWHEHUN OTAEIbHBIX KJIaCCOB (HACBILIECHHBbIC, HEHACBIIEHHBIE H
apoMaTHYECKHUE YTJIeBOJOPOAbI, CIUPTHI, (DEHOIIBI, aJIbJETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
Ipakmuuecxoe 3ausamue Ne6

CocraBiieHHE TOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIOJIb3YsSI MX Ha3BaHUs MO CHUCTEMAaTHYEeCKOM M TPUBHUAIBHOW HOMEHKIAType (ITHUJIEH,
alleTu/IeH, IHIepuH, (eHon, ¢GopManbIeruja, yKCycHas KHUCIOTa, TIOuluH). Pacdersl mpocreiimieit
(hopMyIIbI OPraHUYeCcKO MOJIEKYJIbI, UCXOMS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02

Tema 4.2.
CaoiicTBa

OcHoBHOe co/iep:KaHue

12

Teopernueckoe o0yuenune

OK 01
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OpraHUYECKUX
COEIUHEHUN

OU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCJUHEHUH OTIENBHBIX KJIAcCOB (OCOOCHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYpbl BHYTPH KJacca; TOMOJIOTHUECKUH psAl M o0mas popmyiia; H30MEpHUs;
(du3nvecKne CBOWCTBA; XUMHUUECKUE CBOMCTBA; CIIOCOOBI MOTYUYCHHUS):

— IpeneibHbIe YIVIEBOAOPO/bl (aJIKaHbl M ILUKJIOANKaHbl). ['OpeHHe MeTaHa Kak OJMH U3 OCHOBHBIX
HCTOYHUKOB TeIUIa B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIJIEBOAOPOIOB, HAXOXKICHUE B
MIPUPO/IE U IPUMEHEHHUE AJIKAHOB;

— HempeaeabHbIe (aJTKEeHbI, aTKUHBI M aJIKaJJUEHBI) U apOMaTUYECKUe yTiieBoAopoabl. ['opeHue aneruneHa
KaK UCTOYHMK BBICOKOTEMIIEPATypPHOTO MJIaMEHH JUIsl CBAPKH U PE3KU METAIIJIOB

— KUCJIOPOCOAepKallue COETUHEHUS (CIUPTHI U PeHOIbl, KapOOHOBBIE KUCIOTHI ¥ 3(UPHI, ANIbAETUIBI U
KETOHBI, JKUpBI, yriaeBojsl). [IpakTuueckoe MNpUMEHEHHE OSTUJICHIJIMKOJSA, TIJIMLIEpPHHA, (QeHona.
[Ipumenenue Qopmanpaeruia, ameragbAeruaa, YKCYCHOM KHUCIOThl. MplUla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbLJia

— a30Tco/ieprKalle COeAMHEHNs (AaMUHBI U AMUHOKHUCIIOTHI, O€TKK). BricokoMomneKyIsspHble COeTMHEHHS
(cuHTeTMYECKME M OHMOJOTMYECKU-aKTHBHBIE). MOHOMEp, TIOJIMMEp, CTPYKTYpHOE  3BEHO.
[Momumepu3arus STHIICHa KaK OCHOBHOE HAIPABJICHUE €T0 UCTIOIb30BaHUSL.

I'eHeTrueckas CBsI3b MEXAY KIaCCAMH OPTaHWYECKUX COCITUHEHHN

IIpakTHYeckue 3aHATHS

OK 02
OK 04
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CBoiicTBa OpPraHMYECKUX COCIMHEHUM OTAENIbHBIX KJIacCOB (TpUBHAIbHAS M MEXKIyHApOIHAS
HOMEHKJIaTypa, XUMUUECKHE CBOMCTBA, CIIOCOOBI MOJTYUYEHHUS): MPEACIbHbIEC (AJTKaHbl U IUKIIOATKAHBI),
HemnpeebHbIC (AJIKeHBI, AJIKUHBI U AJIKAIUCHBI) ¥ APOMATHUYECKUE YTIIEBOJOPOIbI, CITUPTHI U (DEHOJIHI,
KapOOHOBBIC KHCIIOTHI M 3(UPHI, AITbJCTUIBI M KETOHBI, AMUHBI 1 AMHHOKHCIIOTHI, BEICOKOMOJICKYJISIPHBIC
COETMHEHMUSI.

Ilpakmuuecxoe 3anamue Netl

-3aaHrs Ha COCTaBJICHWE yYpaBHEHUH XUMHYECKUX PEAKIMi C y4aCTHEM OpPraHWYECKHUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U CTPOCHUS

-CocTaBieHue cxeM peakuuid (B TOM 4YHCIE 10 TMPEIOKEHHBIM IIEMOYKaM MPEBPAICHUN ),
XapaKTEPHU3YIONIUX XUMHUECKHE CBOMCTBA OPTAHMYECKUX COCTMHEHUM OTACIIbHBIX KIACCOB, CIIOCOOBI X
MOJyYeHUsT W Ha3BaHWE OPTaHWYECKUX COCAMHEHUW 1O TPUBHAIBHOW WM MEXIYHAPOJTHOU
CUCTEMaTUYECKOM HOMEHKJIAType.

-Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJlaHW Ha CBOMCTBA OPraHUYECKHUX
COCTMHEHHUH OTJENHHBIX KJIACCOB

JlaGoparopHas padora

Jlabopamopnuas paboma Ne5 «IIpeBparieHusi OpraHMUYeCKUX BEIICCTB MPHU HarPEeBaHUN.

[Tonydyenue sTriieHa U U3ydeHHUE ero cBOMCTB. COoCTaBiICHHUE PEAKIMi MPUCOSANHEHUS] U OKUCIICHUS Ha
npuMepe dTuiieHa. PelieHne pacdeTHbBIX 3a/lad ¢ UCHOJIB30BAHUEM IUIOTHOCTH Ta3oB MO BOAOPOAY U
BO3JIYXY.

Tema 4.3.
Nnentuduxanus
OpPraHHYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHECHHE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
NEITEILHOCTH
YyeJI0BeEKa

OcHoOBHOe co/iep:KaHue

Teoperuyeckoe o0yueHue

buooprannueckue coeauHenus. [IpuMeHeHue u Ouosormyeckas poib yriaeBofoB. OkucieHue
yIIA€BOJAOB — HCTOYHHMK OSHEPrUU JKUBBIX OpraHu3moB. OO6jacTh NPUMEHEHUs aMHHOKHCIOT.
IIpeBpatiieHus 6e1K0B MUIIK B opranu3Me. buonoruueckue pyHkuuu 6enkoB. buonornueckue GpyHKuuu
XKHUpOB. PoJib oprannueckoil XMMUU B pelIeHuH MpodJIeM MUIIeBOM 0e30IacHOCTH.

Ponp opraHuueckoil XMMHUHM B peIIEHUH MNPOOIEeM HHEPreTHUecKoil O0e30MacHOCTH, B PA3BUTUHU
MEIULMHBI, CO3aHUN HOBBIX MAaTE€PHUaIOB, HOBBIX MCTOUHMKOB YHEPIUH (aJIbTepHATUBHbIE UCTOUHUKHU
sHeprun). OnacHOCTh BO3JCHCTBUS HA KHUBbIE OPraHU3Mbl OPIraHUYECKUX BEIECTB OT/IEJIbHBIX KIaCCOB
(YrneBosopo/ibl, CHIUPTHI, (EHONBI, XJIOPOPTaHUYECKUE IPOU3BOIHBIC, AIBJACTUABI U Jp.), CMBICH
[IOKa3aTessl MPeAebHO TOMYCTUMOM KOHLEHTPALUU

OK 01
OK 02
OK 04
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JlabopaTopHble 3aHATHS

Jlabopamopnas paboma Ne6: «Vnentudukanusi OpraHMYeCKIX COSANHEHUH OTCIBHBIX KIIACCOBY.
Wnentudukanust OpraHu4ecKuX COSAMHEHHU OTACIBHBIX KJIACCOB (Ha MpUMepe albJIeTu0B, KpaxMania,
YKCYCHOH KHCIIOTBI, OSJIKOB | T.I1.) C UCTIOIb30BAHUEM UX (PU3MKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuid. JleHarypauust Oenka npu HarpeBaHud. L[BeTHBIE peakiuu OEJIKOB.
BO3HUMKHOBEHME AaHATMTUYECKOIO CUTHAJIA C TOYKM 3PEHUS XMMHUYECKUX IPOLIECCOB IIPU NMPOTEKAHUH
KaueCTBEHHOW peakIiy, O3BOJISIONIEH HACHTUPUIIMPOBATh MPEAJI0KEHHbIE OPraHN4YeCKHUE BEIeCTBa

Pazpnea 5. Kuneruveckne u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKui
Tema 5.1. OcHoOBHOe coiep:KaHue OK 01
CkopocTthb OK 02
e p—— Teopernueckoe o0yueHue
peaKuum.
CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOABI PEATHPYIONIUX BEIIECTB,
XuMHECKoe KOHIEHTPALlMU PEearupyromux BeLIECTB, TEeMIEpaTypbl U IUIOMAAM PEAKIMOHHOM TOBEPXHOCTH.
PaBHOBECHC TennoBsie 3 (HEKTH XUMUUECKUX PEAKIIUA. DK30- U IHAOTEPMUUYECKUE, PEAKITUH.
OO6patuMocThb peakiuii. XUMHIEeCKOE PaBHOBECHE M €TI0 CMEIICHHE 10T IEHCTBHEM Pa3TMIHBIX (DaKTOPOB
(KOHIIEHTpaIMsl peareéHTOB WJIM MPOAYKTOB peakluH, JaBJIeHHWE, TeMIeparypa) JUisl CO3AaHUA
ONTUMAJIBHBIX YCJIOBUI MPOTEKaHUsl XUMHUeckux npoueccoB. [Ipunnun Jle [latenbe
IIpakTHYeckue 3aHATHS OK 01
OK 02
Ilpakxmuuecroe 3ansmue Ne§
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHanu3 (PaKTOpOB, BIMSIOMIMX HAa H3MEHEHHE
CKOPOCTH XUMHUYECKON PEaKII|H, B T.4. C MO3ULUI SKOJIOTHUECKHU 11e71eco00pa3HOro MoBeCHMs B ObITY U
TPYJOBOH JESITENTFHOCTU B LEJSIX COXPAHEHUS CBOETO 3[0POBbS U OKPYXKAIOIIeH MPUPOJIHOMN Cpebl.
Pemienne mnpakTUKO-OPHUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npunHuuna Jle-Illarense s
HaXOXJCHUS HAMpPaBICHUS CMEIIECHUS paBHOBECHS XHMHYECKOW peakuud M aHanu3 (PaKTopos,
BIIMSIFOIIMX HA CMELIEHUE XUMUYECKOTO PaBHOBECHUS
Paznea 6. PacTBOpbI
Tema 6.1. OcHoBHoOe€ coepxaHue OK 01

14




[lonsTue o Teopernueckoe odyuenune OK 02
pacTBopax OK 07
PactBopeHne kak (u3MKO-XxuUMHUYeCKUH mporecc. PactBopel. CriocoObl NMPUTOTOBICHUS PACTBOPOB.
PactBopumMocTs. MaccoBasi 105151 pacTBOpeHHOT0 BetiecTBa. CMBICI MOKa3aTessl MPeIeabHO 10y CTUMOM
KOHIIEHTPAIIUU U €T0 HCIIOJIb30BAHNE B OIICHKE 3KOJIOTUIECKON OE30IMaCHOCTH.
[IpaBuna sKOJIOTMYECKH I1€JIECOO0OPA3HOT0 TOBEACHUSI B OBITY W TPYAOBOM ICSATEIBHOCTH B IEISIX
COXpPAHEHUs CBOETO 3JI0POBbS M OKPYKAIOLIEH MPUPOIHOW CPEbl; OMACHOCTh BO3JACHCTBUS Ha >KUBBIC
OpraHU3MbI ONPEICTICHHBIX BEIIECTB.
Pemrenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HAa PaCTBOPHI, UCTIOJIb3yEeMbIE€ B OBITOBOM U
MIPOU3BOJICTBEHHOM JIESATEIHHOCTH Y€IOBEKa
Tema 6.2. OcHoBHoOE coiepxaHue OK 01
HccnenoBanue OK 02
cBoifcTB pacTBopoB [JIa0opaTopHble 3aHATHS OK 04
Jlabopamopuas paboma Ne7 «[IpurotoBieHue pacTBOPOBY.
[IpuroroBiienue pacTBOpPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpalHH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU
BOIIPOCAMU) U OMpeesIeHUE Cpeibl BOAHBIX PACTBOPOB.
Peurenue 3aga4 Ha IPUTOTOBJIEHUE PACTBOPOB
Paznen 7. KauecTBeHHBbIE peakiui 00HAPY/KeHUS] HEOPraHUYECKUX U OPraHMYeCKUX BellecTB
Tema 7.1. JlabopaTopHble 3aHATHUS
Oo6napyxeHue
OPTaHUUECKHX OO6Hapy>keHue OpraHMuecKux COSAMHEHUN OTIENbHBIX KIIACCOB.
BEIIECTR Jlabopamopuas paboma Ne8 «KauecTBeHHBIE pEakIMU Ha OT/IEIbHBIE KJIACChl OPraHUYECKUX OK 01
OTHENBHEIX BEILIECTBY. OK 02
KIACCOB C [IpoBeneHne Ka4eCTBEHHBIX PEAKIUi, UCIIOIb3YEMBbIX Uil OOHAPYKEHUSI OPTraHUYECKUX BEIECTB OK 04
HCIIONb30BaHMeM | PA3THYHBIX KIaCCOB: (dbeHonoB, anpAETUAOB, KpaxMala, YKCYCHOU KHCIOTbI, aMUHOKHUCIIOT, OEIKOB U JIp. OK 07

Omnucanue Ha6J'IIO,Z[aCMLIX SIBJICHUH M COCTABIICHUE XHUMHUYECKUX peaKHI/Iﬁ U/WIIA CXEM.
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KauyeCTBEHHBIX Jlabopamopnas paboma Ne9 «KaduecTBeHHBIN aHATN3 OPraHUYECKUX COSAUHEHUHN 10 (PYHKIIMOHATEHBIM
peakuui rpyImam».
[IpoBeneHne KayeCTBEHHBIX PEAKIMM, HCIOJB3YEMBIX IS PAcMO3HABAHMS OPraHUYECKUX BEIIECTB 1
OTJIETTLHBIX KJIACCOB MO (PYHKIIMOHAILHBIM T'PYIIIaM: Ha MPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CIUPTOB M (DEHOJIOB, alNbJAETHIOB M KETOHOB. OmnmcaHue HaOMIOAAEMBIX SIBICHHUH W COCTaBJICHUE
XUMHUYECKUX PEAKIIHIA U/UITH CXEM.
IIpodeccuonaibHO-OpHEHTHUPOBAHHOE COJeP:KaHuUeE (COAepKAHUE TPUKJIATHOTO MOIYJIA)
Pasnea 8. Xumusi B ObITY U IPOU3BOJACTBEHHOI /1€ATEJIbHOCTH YeJIOBEKA 3 OK 01
OK 02
Tema 8.1. OCHOBHOE CO/IepKAHUE 3 OK 04
Xumus B ObITY U OK 07
HPOU3BOJICTBEHHO! | TeopeTHuecKoe 00yuenue 2
JESITETLHOCTHA
yeJoBeKa Hogeiimme nocTH)KeHNs XUMHUECKOW HAYKH M XUMHUYECKOW TEXHOJOTHH. Posb Xumuu B oOecriedeHun
9KOJIOTUYECKOH, SHEPTETUUECKON U TTUIIIEBON 0€30IMacHOCTH, pa3BUTUN MeIUIIMHEL. [IpaBuia moucka u 1
aHajM3a XUMUYECKOHM WH(GOpPMAIMM W3 pPa3IMYHBIX HMCTOYHUKOB (Hay4yHass H Yy4eOHO-HaydHas
JuTepaTypa, CpeIcTBa MacCoBOM nH(popMaluu, ceTb THTEepHET)
IIpakTUYeckue 3aHATHS
Ilpakxmuueckoe 3ansmue Ne9
ITouck m aHamM3 KEMCOB O NMPUMEHEHUM XWMHYECKHX BEIIECTB M TEXHOJOTHH C ydeToM Oymymiein
NMpopECCHOHAIBHOW ~ ACATCIIBHOCTH 10  TeMaM:  BaOXHEHIIME  CTPOMTENbHBIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa, MaTepuajbl Uil 3JICKTPOHHUKH, 1
HaHOMAaTepHuasbl, TEKCTUJbHBIC BOJIOKHA, HMCTOYHUKH ODHEPrUU, OPraHUYECKUEe W MHUHEPAJIbHbBIC
yA0OpeHHs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHS.
3amuTa: [IpencraBnenne pe3yabTaToB pelieHus KeiHcoB B popMe MUHH-IOKIAa C Ipe3eHTaIuei
Py6eorcnwiii koumpons Ne2 1
IIpomexxyTouHasi aTrecTanus no Aucuuninye (1nddepeHunpoBaHHbIA 3a4eT) 2
Bcero 68 u
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA30BATEJILHOI
JUCLUIINHDBI

3.1. TpeGoBaHMS K MUHUMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecleuyeHH 0
JUis  peanu3anyd MPOrpamMMbl JTUCIUIUTHHBI JIOJDKHBI OBITH TIPETYCMOTPEHBI CIICAYIONIHE
CHeIMAIbHBIC IOMEIICHHUS: YIeOHBI KaOMHET XUMHH H/UITH YU4eOHON XUMUYIECKOU T1abopaTtopuu.

Oo6opynoBanue yuyeOHOro kaOuHera (HarjsiHble MOCOOMs): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIENIEH MOJIEKYJ, MOJEIN KPUCTANINYECKUX PEIIETOK, KOJJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIKA KOJUIEKIIMM TIOJIMMEPOB; KOJUICKIHS TOPHBIX MOPOJ W MHUHEpajoB, Tabnuma MeHaeneeBa,
yaeOHble GpubMbl, IU(POBbIE 00pa30BaATEIBHBIC PECYPCHI.

Texnnuyeckue cpeacTBa 00y4eHHsi: KOMIIBIOTEP C YCTPOMCTBAMHU BOCIPOM3BENICHUS 3BYKa,
MIPUHTEP, MYJbTUMEINA-TIPOCKTOP C HSKPaHOM, MYJbTHMEAHWNHAS JOCKa, yKa3Ka-TIpe3eHTep IS
MIPE3EHTALNMN.

Oo6opynoBanue Jjadoparopum W Ppadoyux MecT JA0OPATOPUM: MEH3YPKH, IHIETKU-
KaIeJIbHUIIBI, TEPMOMETPHI, MUKPOCKOII, JTyTIbl, MPEIMETHBIC ¥ MOKPOBHBIC CTEKJIA, IIAHIIETHI JIJIs
KaIleIbHBIX peakiuid, GuibTpoBaibHas Oymara, MPOMBIBAJIKH, CTCKIISIHHBIC TPOOUPKU, PE3UHOBHIC
npoOku, (GoHapUKH, HAOOp PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, IITATUBBI JJII MPOOHUPOK; MEPHBIE
AJTUHPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JenuTeabHbIe mumHaAprudeckue (50-100 mut), cTynku ¢
ecTuKkoM, (appopoBbie HYalIKW, MUHLETHI, (GUIBTPHl OyMaxkHble, BaTa, MapJjs, 4acOBbIE CTEKJa,
IEKTPOIUTUTKH, JTaOOPATOPHBIC IITATUBBI, CIIUPTOBBIE TOPEIIKH, CITWYKH, MPUOOP IS MONTYICHHS
ra3oB (WM MPOOHpPKa ¢ Ta300TBOJHON TPYOKOM), AeprKaTeIu Il MPOOUPOK, CKIISTHKU JJI XpaHCHUS
PEaKTUBOB, pa3gaTOUYHbIC JIOTKU; XUuMuUueckue crtakanbl (50, 100 u 200 mu1); mmarenu; MUHIICTHI;
TUTEJIBHBIC MIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) 1 MepHBbIE KOJIObI
(25, 50, 100 u 200 mur), BoastHast O6aHs (MJIM TEPMOCTAT), CTCKIISHHBIC MAJIOYKH; KOHUYECKHE KOOI
st tutpoBanus (50 m 100 Mur); MHAMKATOpHBIE TOJOCKU JisA ompeneiaeHuss pH u cranmapTHas
WHJIMKATOpHAs ITKaJla; YHUBEPCAIbHBIN HHIUKATOp; nuneTku Ha 1, 10, 50 M (wnm go3atopsl Ha 1, 5
u 10 M), GropeTKH sl TUTPOBaHUsA, MeAuITMHCKUe mmpuipl Ha 100—150 M, maGopaTopHble W/Win
aHayMTU4Yeckue Bechl, pH-MeTpbl, cymmibHbIHN m1kad, u ap. 1adoparopHoe 000py10BaHHE.

3.2. UndopmannonHoe obecriedyeHue peaau3anum NporpamMmmbl

IlepeyeHb pexkoMeHIyeMbIX YUeOHBIX U3aHuii, UHTepHeT-pecypcoB, J0NOJHUTEIbHOMN
JIUTEPATYPHI 10 peajn3anuu 001meo0pa3oBaTeIbHON AUCHUIIIMHBI

OcHoBHAA JIUTEPATYPA:
1. AmudwunorenoBa, 1. B. Xumus: yueOHUK U MPAKTHUKYM JUIsl CPEAHETO MPo(deccHnoHamIbHOTo

obpazoBanus / 1. B. Audunorenona, A. B. badkos, B. A. IlonkoB. — 2-¢ u31., HCTIp. U JIOI. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. lleromuxuna, H. A. O6mas xumus: yuebnuk mis CIIO / H. A. Hleromuxuna, JI. B.
MunaeBckas. — Cankt-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonsckuit, A. b. XuMus: y4eOHUK U TPAKTUKYM JJIsI CPEIHEr0 MPOQecCHOHATBHOTO
obpazoBanus / A. b. Hukoneckuii, A. B. CyBopoB. — 2-e u3z., nepepab. u gon. — Mocksa:

W3narensctBo Opaiit, 2022. — 507 c.

4. Xumus: yueOHUK JUIs cpeiHero npodeccuonanbHoro oopasosanus / FO. A. JleGenes, I'. H.
danees, A. M. 'ony6e, B. H. [llanoBan; mox obmieit penakuueii I'. H. @ageeBa. — 2-e uz ., mepepad.
u jpon. — Mocksa: U3parensctBo FOpaiit, 2022. — 431 c.
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JlomoJiHUTEIbHAS JIUTEpaTypa:

1.  Xwumusa. 10 kmace. Yroyonéunsiii ypoBens : yuyeOHuk/ B.B. Epemun, H.E. Ky3smenko,
B.U. Tepenun, A.A. [Iposnos, B.B. Jlynun; moxa pen. B.B. Jlyauna. — M.: Ilpocemenue, 2022. — 446,
[2] c.: mi

2.  Xwmusa. 11 kmace. YrayOnéuusiii ypoens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko,
A.A. Jlpo3nos, B.B. JIynun; nox pexn. B.B. Jlyauna. — M.: IIpocsemenune, 2022. — 478, [2] c.: wi.

3. Xwumwus. YrayOneHnsiit ypoBenb. 10—11 knaccer: pabodas mporpamma k muanu Y MK B.B.
Jlynuna: y4e0HO-METOINIECKOE rnocodue / B.B. Epemun,
A.A. poznos, U.B. Epemuna, 3.10. Kepumo. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Meronuueckoe mocobne k yueOHuky B. B. Epemmna, H. E. Ky3smenko,
B.1. Tepenuna, A. A. [lpo3nosa u ap. «Xumus. YriyoneHHsli ypoBeHby». 10 kiacc / B. B. Epemun,
AA. Hpo3nos, N.B. Epemuna, B. . MaxonuHa,
O. 1O. Cumonosa, 2.10. Kepumo. — M.: [Ipoda, 2018. — 339 c. : um.

5.  Meroauueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3smenko, A. A. [Ipo3nosa
u ap. «Xumud. YriayOneHHsiit yposeub». 11 kmace / B. B. Epemun, A.A. Ilpo3znos, U.B. EpemuHa,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumor. — M.: [Ipoda, 2018. — 423 ¢. : n.

6. Tycesa, E. B. Xumus qns CIIO: yueOHO-MeToamueckoe nocodue / E. B. I'yceBa, M. P.
3uranmuHa, [[. . Kynmukosa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Texkct: osmexktpoHHbli //  Jlamb :  21eKTpoHHO-OmOmmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). — Pexum q0CTyma: 1Ist aBTOPH3.
M0JIb30BATENEH.

7.  UYepnukona, H. FO. Xumus B 1ocTynmHOM H3NI0KeHUH: yaeOHoe mocobue ms cro / H. 1O.
UepaukoBa. — 2-¢ usn., crep. — Cankrt-IlerepOypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-
9500-9. — Tekcr: oanmekTpoHHBIH // JlaHb: »neKTpoHHO-OMOMMOTe4Hass cucrema. — URL:
https://e.lanbook.com/book/195532 (nara obpamenns: 14.10.2022). — Pexum noctymna: 1js aBTOPHU3.
M0JIb30BATEIEH.

8.  llleBuwmmpina, JI. B. Xumus: yue6Hoe mocoodue / JI. B. IlleBHunpina, A. M. AnapueB. —
HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Texkcrt: anexkTpoHHbli // JIaHb:
ANeKTpOHHO-O0nbOnoTeunas cucrema. — URL: https://e.lanbook.com/book/118505 (nata oOpamenus:
14.10.2022). — Pexum gocTyIa: il aBTOPHU3. MOTb30BaTEICH.

9.  bnunos, JI. H. Xumus: yuebunuk mia CIIO / JI. H. bnunos, WU. JI. Tlepdunosa, T. B.
CoxkonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-7904-
7. — Texkct: osnextponsslid // Jlawb: snexkTpoHHO-OMOMMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/167183 (nara ooparenus: 14.10.2022). — Pexxum gocTyma: it aBTOPH3.
I10JIb30BaTEIICH.

10. Ta6puensH, O. C., JlpicoBa, I'. I'. Xumus: xkHura s mpemnofaBaTens: ydeO.-MeTos.
mocobue. — M. Axamemus, 2012. - 332 c.

11. Yepnuxosa H. }O., Memepskosa E. B. Pemaem 3agaun mo XUMHM CaMOCTOSATENIBHO:
yuebnoe nocodue / H. FO. Uepnukona, E. B. MemepsikoBa — Canxr-IlerepOypr: Jlans, 2022. — 328
c.

12. Pe3nuxoB B. A. COopHUK ympaKHEHMH M 3ajad [0 OpraHWYecKON XUMMHU: y4yeOHOe
nocodue / B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xansuenko W. I'., JIu6anos B. B. O0mas u HeopraHuyeckas XHUMHsL.
IIpaktukym / A. A. Kamyctuna, U. I'. Xansuenko, B.B. JIu6ano — Caunkr-IlerepOypr: Jlaus, 2020.
— 152 c.

18


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

14. Ta6puensu O.C. Xumus: yueO. ast ctya. npod. yueb. 3aBenenuii / O.C. 'abpuensa, WU.T.
OctpoymoB. — M., 2016.- 256 c.

15. Ta6puensa O.C. Xumus it npodeccuii ¥ CHENHUaIbHOCTEH TEXHUYECKOTO MPOQUIIS:
YYeOHHK IS CTY/. yUpekaeHui cpea. npod. oopazosanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-
e u3z., crep. — M. : U3narenbckuil ueHTp «Akagemus», 2017. — 272 c.

HNHuTepHeT-pecypcsl

1. hvsh.ru — XXypuan «Xumus B mkosey.

2. https://postnauka.ru/themes/chemistry — neknumu no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-mmonysisipHBIi  MPOEKT «DIEMEHThI OOJbIION Hayku» ((pu3MKa, XUMHS, MaTeMaTHKa,
aCTPOHOMHUS, HAYKH O )KU3HU, HayKu 0 3emie). HoBocTH Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIE CTAThU,
JICKITMHM, DSQHIIUKIIOIICINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
CaiiT HayyHO-TIONYJIsIpHOT O *KypHaia «llorenimam». Xypuan nznaércs ¢ 2005 r., ¢ 2011 r. — pazgen
«XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayYHO-TIOIYJIIPHOTO JKypHasla « XUMUSI 1 J)KU3HbY. JKypHan u3mgaércst ¢ 1965 T.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITasi 37eKTpoHHas Oubmmoreka xumuueckoro mnopraia «Chemnet», conepxut ydeOHbIE U
nH(OpMallMOHHbIE MaTepualbl JJs IIKOJIBHUKOB U yuuTesned. B Hell MOKHO HalWTH y4yeOHUKH IO
oO11eil 1 HeOpraHWMYECKOM XUMHUHU, OPraHNYECKON XUMHH, MyJIbTHMEIuaMaTepuabl, a TAKkKe 3a/1a4uu
XUMHUYECKHUX OJIUMIIHNAJ C PELICHUSIMHU, 3314l BCTYTUTEIbHBIX SK3aMEHOB Il a0UTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnbie matepuanbl 00 onauMmmuamax: MOCKOBCKONW Tropoickor, Bceepoccuiickoi,
MenneneeBckoil, MexayHapoaHou. [IpuBeneHbl 3amauyud TEOPETUUECKUX M IKCIEPUMEHTAIbHBIX
TYpOB, MMOAPOOHBIC pelieHus1, CHUCKH U (poTorpaduu modeautenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JUCTaHIMOHHOTO OOydYeHHUs, HallpaBlIeHHas B IMEPBYIO oOuepelb Ha MOATOTOBKY K
OJIMMITMA/IAaM BCEX YPOBHEHW — OT IMIKOJBHBIX 10 MexayHapoaHoi. CalT COIepXUT OrpoOMHOE
KOJIMYECTBO 3aJay, CrPYNIUPOBAHHBIX KaK MO TeMaM, TaK U o oaummnuaaaM. [1o BceM OCHOBHBIM
pazzeniaM XUMHH NPUBEAEH TEOPETUUECKUIM MaTepual U pa300paHbl pelIeHNUs TUITOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanotexHonorussM. OCHOBHas 11€TTb — Pa3BUTUE 00pa30BaHUs B 00JIACTH HAHOTEXHOJIOTHIA
Y TIOJITOTOBKA K MHTEPHET-OJUMITHA/IE [0 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas uHQOpMaIlys 0 XUMUYECKHX AJIEMEHTaX U MX CBOMCTBaxX (HAa aHTIUHCKOM
SI3BIKE).

10.http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pIuHbIi CallT 0 CBOMCTBaX XUMUYECKHUX JIEMEHTOB.
11.http://gotourl.ru/7180 (https://www.lektorium.tv)
HexommMmepueckuii caliT oHJaiH-0O0pa3oBaHUs, COAEPKUT MHOTO HHTEPECHBIX 00pa30oBaTENbHBIX
KYpPCOB M BUICOJIEKLIUM Il ITKOJIBHUKOB, CTYJIEHTOB M yUUTeNel. ECTh HECKOJIBKO KypCOB 10 XUMHH.
12.http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — caMblii aBTOPUTETHBIH B MHpE XUMHUU HH()OpMAIMOHHBIH
MHTEpHET-pecypc (CaiT MiaTHbIN).
13.http://www.organic-chemistry.org/
[TopTain no opraHU4YECKON XUMHUH HA AHTTTUHCKOM SI3BIKE.
14.http://www.xumuk.ru
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CaliT 0 XUMMM: KIaCCHUYECKUE Y4YEOHMKH, CIIPAaBOYHUKHU, SHUMKIONEAUM, IMOUCK OPraHUYECKUX U
HEOPraHUYECKUX PEaKLUi, COCTaBICHUE YPABHEHUN PEaKIUil.
15.http://orgchemlab.com/

CaiiT, mOCBSIIEHHBIN PaKTUYECKOI paboTe B 1aboparopuu

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBHOM

JUCLUILINHDBI

KonTponb u oneHka pe3yiabTaToB OOYYEHMsI OCYILECTBISETCS B IPOLIECCE IPOBEICHUS

MPAKTUICCKUX

3aHATUH U J1a0OpaTOpPHBIX paldoT,

TECTUPOBAHUA,

a TakKXXC BBIIIOJHCHUA

oOyyaroUMMuUCsl MHAWBHUIYaJbHBIX 3aJaHHM, MPOEKTOB, HCCIEAOBAaHUN. Pe3ynbrarthl 00ydeHus

OIpEaACIA0T, 4YTO O6y‘-IaIOHII/ICC$I JOJDKHBI 3HATh, IMOHMMAaThb U ACMOHCTPUPOBATH IO 3aBCPHICHUHN

HU3Y4YCHUA JUCHUITIIINHBI.

Jnst hbopmupoBaHus, KOHTPOJSI U OLEHKH PE3yJIbTaTOB OCBOCHMS yUe€OHOW JMCIIUIUIMHBI

WCIIONB3YETCSl CUCTEMa OIEHOYHBIX MEPOMPHATHI, MPEICTaBISAIONIas COOONW KOMIUIEKC y4eOHBIX

MEpPOIPHUATHI, COrJIaCOBAHHBIX C pe3yJibTaTaMH 00y4eHUs U cPopMyIupoBaHHBIX ¢ yyeTtom OI'OC

COO (mpeametnsbie pe3ynbTathl o guctuminae) u ®I'OC CIIO.

Pe3yabTarnl 00y4yeHus

Kpurtepumn onenku

D®opMbI U METOIbI OLIEHKH

Ilepeuennb 3HaAHMIA,
OCBalBaeMbIX B paMKax
AUCHUTIMHBI:

-3HAHUE OCHOBONOJArarolmx
TEPMHUHOB, MOHATHH, TEOPUU U
3aKOHOB XUMUU

— 3aKOHOMEPHOCTH

MIPOTEKAHUS XUMHYECKUX
MPOLIECCOB U SBJIIGHUH B
OKpYyKaromen cpene,
LIEJIOCTHOM HAyYHOM KapTUHBI
MUpa, B3aMMOCBSI3H u
B3aMMO3aBUCUMOCTHU

€CTECTBEHHBIX HAYK;

— JIOCTH>KEHUH XMMHYECKOU
HAaYKHU Y TEXHOJIOTUH JUIS
Pa3BUTHUSA COLMATBHON U
MIPOU3BOJACTBEHHOMN

— Ilepeyenb ymenuit,
0CBaMBaeMbIX B paMKax

MUCIUTIJIUHBI

- TpOBEIEHHE MPOCTEHIINX
XUMHYECKUX
AKCIEPUMEHTATBHBIX
HCCIIEIOBAHUI ¢ COOJII0ICHUEM
IIpaBUII 6e30macHoro

06pameHI/m C BCIICCTBAMU H

«OTaugno» -
CoJiep)KaHHUEe  Kypca  OCBOEHO
MOJIHOCTBIO, 0e3 po0eIIoB,
yMeHHS ~ COPMHPOBAHBI,  BCE
MPEIyCMOTPEHHBIC  MPOrPaMMO
y4eOHbIC 3aJaHUs BBIIOIHCHBI,
KauecTBO ux BBITTOJTHEHHS
OIIEHEHO BBICOKO.

«Xopomioy -
CoJICpKaHHE
MMOJHOCTEIO,

TECOPETUICCKOC

TEOPETUIECKOe

Kypca  OCBOEHO
06e3  mpoOeIoB,
HEKOTOpBIE YMEHHS
copMHUpOBaHbI  HEJZOCTaTOYHO,
BCE IPeTyCMOTPEHHBIE
porpamMMoi  ydeOHbIe 3aJaHus
BBINIOJIHEHBI, HEKOTOPBIE BUJBI
3alaHui BBITIOJTHEHBI c
OLIMOKaMH.
«Y IOBJIETBOPUTEIHHOY -
TEOPETUIECKOe coziep)KaHue
Kypca OCBOEHO YaCTH4HO, HO
poOeITbI HE HOCST
CYILIECTBEHHOTO Xapakrepa,
HEOOXOAMMBIE YMEHUS pabOTHI C
OCBOGHHBIM  MaTrepHajoM B
OCHOBHOM chopMUPOBaHEI,
OOJIBLIIMHCTBO TPELYCMOTPEHHBIX
nporpaMMoi oOydeHHs! y4eOHBIX
3aJaHUi BBINOJIHEHO, HEKOTOPHIE
W3  BBIIOJHEHHBIX  33/aHUH
COJIEpXKAT OIIMOKH.

- TECTUpPOBaHHE Ha 3HaHUE
TEPMHUHOJIOTUH, TEOpPHH U
3aKOHOB XMMHH;

- caMocCTosITeIbHas paboTa;
-3amuTa pedepara;

-CeMUHap;

- HaOJIOZeHHe W KOHTPOJIb 3a
BBITIOJTHEHUEM MPAKTUYECKON U
nabopaTopHO# pabOTHI;

- OIICHKA BBITIOJTHEHHON
MPaKTUYECKOHN U JTaOOpaTOPHOM
paboTHI;

- pyOeKHBIH KOHTPOJIb
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1a00opaTOpPHBIM

o0opyIoBaHUEM;

— COCTaBJIATh bopmybl
HEOPTaHMYECKUX "
OpPraHHYECKUX BEIIIECTB,
YpaBHCHHUS XUMHYECKUX
peakuuid, OOBSCHATD ux
CMBICTI, UHTEPIPETHPOBATH
pe3yIbTaThI XUMHYECKUX
IKCIIEPUMCHTOB
-IIPOTHO3UPOBATH TTOCIIEACTBHS
CBOEH NEeATEIIbHOCTH u
XUMHUYECKHX MIPUPOJTHBIX,

OBITOBBIX U IMPONU3BOACTBCHHBIX
MPOIIECCOB.

«Hey1oBIeTBOPUTEILHOY -
TEOPETUYECKOES coziep)KaHKe
Kypca He OCBOCHO, HEOOXOIMMBbIC
YMEHHS  HE  CPOPMUPOBAHEHI,
BBIMTOJIHCHHBIC y4YeOHBIC 3aTaHus
coJiepKat rpyObie ONIHOKH.
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