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1.0BIIAS XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMbBI YUEEHOM
JAUCHUIIVIMHBI B/1.11XUMUA

1.1 MecTo IMCHUILUINHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbI:
OOmeoOpa3zoBarenbHast ~ JUCHMIUIAHA  «XHMHS»  SBISICTCS  O0S3aTENBHONH  4acThIO
o0mieoOpa3oBaTenbHOrO IMKJIA 00pa3zoBaTenbHOM mporpaMmbl B cootBerctBHH ¢ DPI'OC mo
npodeccun 35.01.27 Macrep cenbCKOX03SIMICTBEHHOTO TIPOM3BOICTBA.

TpymnoeMKOCTh TUCIUTUTHHBI « XUMUsD» Ha 0a30BOM YPOBHE COCTAaBIISICT /2 yaca, U3 KOTOPHIX 64
gaca — 0a30BBIA MOJYh (6 pa3nenoB) u 8 4acoB — MPUKIAJIHON MOIyh (1 pa3zden), BKIFOYAIONTUI
MPAKTUKO-OPUEHTUPOBAHHOE COACPKAHNE KOHKPETHON MPO(EeCCHH WK CIIEUaTbHOCTH.

[IpuknanHoit MOynb BKIOYAET OAUH pasnen. Paznen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM
NESITETFHOCTH YEJIOBEKAy peaanu3yeTcs Uil BceX Mpodeccuil/crennaibHOCTEN Ha MaTepraie KecoB,
CBA3AHHBIX C DKOJOTHYECKOW O€30MacHOCTBI0 M OILEHKOHW IIOCHEACTBUH  OBITOBON |
MIPOM3BOJICTBEHHON JIEATEIBHOCTH, IO OTpacisaM Oyaymed mnpodecCHOHATBHOU JesSTEIhHOCTH
00yJaronuxcs.

1.2. leau u njiaHupyeMble Pe3yJbTAThl 0CBOCHHS TUCIIHIIJIHHbI

1.2.1. eau u 3aga4m AU CHUTIIHHBI

dopMHpOBaHUE Y CTYJEHTOB MPEIACTABICHUS O XUMHYECKOW COCTaBIISAIONICH €CTECTBEHHO-
HAayYyHOM KapTHHBI MHpa KaK OCHOBBI MPHUHITHS PEIICHUH B YKU3HEHHBIX U IPOU3BOIACTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOIO MOBEACHUS B IPUPOIHOI cperie.

3agauu AMCUMILINHBI:

1) cpopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MpPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
SIBICHUM B OKpYXKawlIled cpeae, UEJOCTHOM HaydyHOM KapTUHBI MHUpa, B3aUMOCBS3M U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYJbl HEOPraHUYECKUX U OPraHMYecCKHX BEILIECTB,
ypaBHEHUS XUMHUYECKUX pEaKluil, OOBIACHATb UX CMBICI, WHTEPHPETUPOBATH PE3YJIbTAThI
XUMHYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM IPOBEACHHS MPOCTEHIINX XUMHYECKHX OSKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUI ¢ COONMIOJICHHEM MpaBHJl 0€30MacHOTO OOpalleHHs C BEUIeCTBaMH U J1a00paTOPHBIM
obopynoBaHuem;

4) pa3BUTh YMEHHUS HCMOJb30BaTh HH(POPMAIMIO XMMHUYECKOTO XapakTepa U3 pPa3IUYHBIX
HCTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITEIbHOCTH U XUMUYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMAaHUE 3HAYMMOCTH JOCTHKCHHH XUMHYECKOW HAayKH M TEXHOJIOTHA
JUIS pa3BUTHS COLIMATBLHON U IPOU3BOACTBEHHOH cep.



1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHs 00IIE00Pa30BATENbHOH IMCUMILUIMHBI B

cootBercTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kon u IInanupyemMble pe3yJibTaThbl 0CBOCHHS M CIHIIJIHHBI

HAaHMeHOBaHHe

(popmupyembIx Oo6ume! JIucuMIIMHAPHbIE?

KOMIIeTEeHI M

OK 01. B yacTu Tpya0BOr0 BOCIMTAHMS: - BIAJACTh CUCTEMOM XMMHMYECKMX 3HAHUMH, KOTOpas

Bribupars - TOTOBHOCTh K TPYyAY, OCO3HaHHE BKJIOYAET: OCHOBOTIOJIAr alo11e MOHSITUS

CIIO0COOBI LIEHHOCTHU MacTepCTBa, (XUMHUYECKUU DIIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UKa

peleHus 3a1a4 | TPYAOIIO0ue; aToma, s-, p-, d-3JIeKTpOHHBIC OpOHUTAIM ATOMOB, HOH,

npodeccuoHanb | -  TOTOBHOCTh K  AKTHUBHOM MOJIEKYJa, BaJEHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTD,

HOH JESITEIbBHOCTH TEXHOJOTMYECKOW M CTENEHb OKHUCIIEHUS, XUMHYECKas CBs3b, MOIJIb,

NEeATEIIBHOCTH COLMAIBHOU HAIPaBJIEHHOCTH, MOJISIpHAs Macca, MOJISIPHBIM 00beM, yriepoaHbIH

MPUMEHUTENIBHO | CIIOCOOHOCTD WHULMUPOBATh, CKeleT,  (yHKUMOHAJIbHAas  rpynma,  paguka,

K pa3Iu4HbIM IUIAHUPOBaTh M CaMOCTOSITEJIBHO M30MEpHUs,  M30MEpbl,  T'OMOJIOTUYECKUH  psf,

KOHTEKCTaM BBITNIOJIHATH TaKylO JESATEIIbHOCTh;  T'OMOJIOTH, YIJIEBOJIOPOIbI, KHUCIIOpPO/I- u
- HMHTEpeC K pa3MuHbIM cdepaM a30TcoaepiKallne COETMHEHMUS, OMOoJIOrMYeCcKU
podeccnoHaIbHOM IeATENbHOCTH, AaKTUBHbIE BellecTBa (YIJIEBOJBL, KUPbI, O€IKH),
OBiajgeHue  YHMBepPCAJIbHBIMM MOHOMED, MOJIUMED, CTPYKTYpHOE 3BEHO,
yueOHBIMH  NO3HABATEJbHBIMHM BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMS,
AeliCTBUSIMU: KpUCTAJUIMYECKas  pPElIeTKa, THUIbI XMUMHYECKUX
a) 0a3oBble JIOTHYECKHE PEeaKIHil (OKHCIUTEITFHO-BOCCTAHOBUTEIIBHBIE, 9K30-1
JeHCTBHUA: SHIOTEPMHUUYECKHE, PEaKIMH HOHHOTO OOMeHa),
- CaMOCTOSITEIbHO (POPMYIUPOBATH PaACTBOP, JNEKTPOJIUTHI, HEAJIEKTPOJIUTHL,
U aKTyalu3UpoBaTh MpoOJeMy, DSJIEKTPOJUTHYECKas  JUCCOLMAIUS,  OKUCIHUTENb,
paccMaTpuBaTh €€ BCECTOPOHHE; BOCCTAHOBUTEJb, CKOPOCTb XUMHUYECKOW pEaKLHH,

- yCTaHaBJIMBAaTh CYIECTBEHHBIH

NMPU3HAK WM  OCHOBAHHWS IS
CpPaBHCHHS, KIACCHU(PHUKAIUU |
00001IEHNS;

- OmmpeACIATh LEIN ACATCIIBHOCTH,
3aaBaTh IMapaMETpbl U KPUTECPHUU
UX JOCTHXCHUA,

- BBIBJIITbD 3aKOHOMCPHOCTH H
IIpOTHUBOPCUUS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTH KOPPCKTHUBLI B
ACATCIBbHOCTD, OLCHUBATH
COOTBCTCTBUC PC3YJILTATOB LICIIAM,

OIICHUBATh PUCKH TOCIJICJICTBUMA
JIEATEIIbHOCTH;

- pa3BUBaTh KpeaTHBHOE
MBIIIIJICHUE pu pereHnu
KU3HEHHBIX MPoOIeM

0) 0a30BbIE HMCCJIENOBATEIbCKHE
JEeHCTBHUA:

- BJIaJeTh HaBBIKAMH Yy4eOHO-

HCCIIEIOBATENBCKOM M IPOEKTHOMN

XUMHUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI (TEOpHUS
XUMHUYECKOTO CTPOCHUS OPraHUYeCKUX BemecTB A.M.

byrneposa, TeOpus AJIEKTPOIUTAYECKO N
JIFCCOITHAITHH, MEPUOTNYECKU I 3aKOH JL..
Menpeneena, 3aKOH COXpaHCHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMUH,
(aKTOJIOTHUECKHE CBEICHHUS O CBOWCTBAX, COCTaBe,
MOJTYYCHUH H 0e30macHOM HCIOJIL30BaHUU
BOKHEUIINX HEOPraHWYECKUX W  OPTaHMYECKHX

BCIIECCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTHU
YCJIOBCKA,

-  YMCTb BbIABJTH XAPAKTCPHBIC IIPU3HAKH U
B3alMMOCBA3b HU3YUYCHHBIX HOHHTI/Iﬁ, IMPUMCHATDb
COOTBCTCTBYIOIIHEC IMOHATHUA IIPHU OIIMCAaHHUU CTPOCHUS
W CBOMCTB HCOPraHMYCCKUX U OPraHUYCCKUX BCIICCTB

n ux npeBpameHm“d; BBIABIIATD B3aMMOCBA3b
XUMHUYCCKUX 3HAHUM C IIOHATHUAMU u
MMpEaACTaBJIICHUAMU ApYrux C€CTCCTBCHHOHAYYHBIX
MpeaAMCTOB;

- YMETh HCIOJIb30BaTh HAaWMEHOBAHHS XUMHUYECKHX
COEMHEHUHN MEXYHAPOJHOTO CO03a TEOPETUUECKOU
U TPHUKIAJHON XUMUU U TPUBHAIbHBIC HAa3BaHUS

1

YKasEBaTCA JIMYHOCTHEIE M MeTalpelIMeTHble pe3ysjbTaTel u3 SI'0C COO
penaxkuuu oT 12.08.2022)

OV CLUIIJIMHOM

B OTIJIar'OJIbHOM GopMme,

(B mocnenmHemn
bopMupyeMble OBUeobpa30BaTEJILHON

2 ﬂMCHMHﬂMHapHHe (npenmeTHme) Pes3syJibTaTe YKa3belBalTCA B COOTBETCTBUM C METOIONKOM
npenoaBaHMa OVMCLHMIIJIIMHEL




JESITETbHOCTH, HaBBIKAMU
paspelieHus mpooeM;

- BBISIBJIATD MIPUYUHHO-
CIIE/ICTBEHHbIE CBSI3U u
aKTyaJIU3UpOBaAThH 3ajauy,
BBIJIBUTaTh TUIOTE3y €€ pEIICHMUS,
HaXOJIUTh apryMEeHThI JUTSt
JI0Ka3aTeNnbCcTBa CBOUX
YTBEPKICHHI, 3aJ1aBaTh

MapaMeTpsl U KPUTSPUN PEIICHUS;
- QHAIM3WPOBATHh TIOJYYCHHBIC B
XOJIe pelIeHus 3a7a4u pe3yabTaThl,
KPUTUYCCKH OIICHUBATh ux
JIOCTOBEPHOCTh,  TIPOTHO3UPOBATH
M3MCHCHHE B HOBBIX YCIIOBUSX;

- yMeTh TICPEHOCHTH 3HAHUS B
MO3HABATEIBHYIO M MPAKTHICCKYIO
001aCTH KU3HEICITSILHOCTH,

- YyMETh MHTETPHUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00IacTeH;

- BBIIBMIaTh  HOBBIE  WJIEW,
npeayiaraTh OpUTHHAJILHBIC
MTOJIXOJIbI M PEIIICHUS;

- CIMOCOOHOCTH MX MCITOJIL30BaHUS
B IIO3HABATEIILHOM 1 COITUANLHOM
MPaKTUKE

BAXHEHIINMX BELIECTB (STUJIEH, allETUJIEH, TJIULEPUH,
denon, Gopmanbaerun, ykCycHash KHCIIOTA, TIUIUH,
YrapHbIM ra3, YIVIEKUCIBIM a3, aMMHaK, TIalleHas
U3BECTb, HETralleHas HW3BECTb, MHUTbEBAs COJAa H
JpPYruXx), COCTABIATH (HOPMYJIBI HEOPraHHMUYECKUX H
OpraHUYECKUX BEIIECTB, YPABHEHMSI XHUMUYECKUX
peaknmii, OOBACHATH WX CMBICH;, MOATBEPKIATH
XapaKTepHble ~ XMMUYECKHE  CBONCTBA  BEIIECTB
COOTBETCTBYIOILIUMU JKCHEPUMEHTAMU M 3alUCAMU
YPaBHEHUN XUMHUYECKUX PEAKIINA;

- YMETh yCTaHABJIMBATh IPUHAIICKHOCTh U3YUEHHBIX
HEOPraHMYECKUX M OpPraHUYECKUX BEIIECTB K
ONpENENIEHHbIM KJIaccaM U TIpyIllaM COEAUHEHUH,
XapaKTEepU30BaTh UX COCTAB M BAKHEWIINE CBOMCTBA;
OTIPENENIATh BUIbI XMMUUECKUX CBsA3EH (KOBaJeHTHa,
WOHHAs,  METaJUIMYecKas, BOJOPOJHAs),  THIIbI
KPUCTAJTMYECKUX peleToK BEIIECTB;
KJIaCCU(PHUIIMPOBATh XUMUYECKUE PEAKIINH;

- copMupOBaTh TPEACTABICHUS: O XUMHUYECKOU
COCTaBIISAIOIIEH €CTECTBEHHOHAYUYHON KapTUHBI MHpa,
poJIi XUMUU B TO3HAHWUU SBJICHUW NPHUPOJBI, B
(GbopMUPOBAHUY MBILJIEHHS U KYJIBTYpPbI JINYHOCTH, €€
(GyHKIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelieHusl NPaKTHYECKUX 3aJad M SKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJIHON Cpelie;

- YMETb MNPOBOJUTH PACUETHI IO XUMUYECKHM
(GopMynaM M YpaBHEHHUSIM XHMUYECKHUX PpeakUuil ¢
HCII0JIb30BAHUEM ¢bu3nueckux BEJIMYHH,
XAapaKTEPU3YIOIIMX BEUIECTBA C KOJIMYECTBEHHOMU
CTOPOHBI: MacChl, 0O0beMa (HOPMaJIbHBIC YCIOBHUS)
razoB, KOJMYECTBA  BEIIECTBA;  HCIOJB30BATh
CUCTEMHBIC XUMUYECKHE 3HAHUSA JUISL IIPUHATHS
pEIICHNNI B KOHKDPETHBIX JXHU3HEHHBIX CHUTYyalMsX,
CBSA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonr3oBarh
COBPEMEHHBIE
CpeacTBa
MOUCKA, aHATTN3a
u
UHTEPIpPETAINH
nHpopManuu u
MH(pOpPMAIMOHH
bl€ TEXHOJIOTHH
TUIs
BBITIOJTHEHUS
3a1au
npogeccuoHanb
HOM
JEeATeNbHOCTH

B o00JacTHIIEHHOCTH HAY4YHOIO
MO3HAHUSA:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PCHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH W
00IIIeCTBEHHO MPaKTHKH,
OCHOBAaHHOTO Ha TUAJIOTe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJIUKYJIbTYPHOM
MHpE;

- COBEPILEHCTBOBAHUE SI3BIKOBOU U
YUTATENbCKOM  KYJIBTYpPhl — Kak
CpelncTBa B3aUMOACUCTBUS MEXKIY
JIIOJIbMU U TIO3HAHUSI MUDPA;

- OCO3HaHUE IIEHHOCTU HAay4YHOU
JIeITEILHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MIPOEKTHYIO 51
HCCIEA0BATENbCKYIO ACATENBHOCTh
VHJIMBUIYAJIbHO U B TPYIIIIE;

- yMEeThb IUIAaHUPOBATh M BBINOJHATH XUMHUYECKHI
9KCIIEPUMEHT (TpEeBpallleHus] OPraHM4YeCKUX BEIIECTB
[IPU HarpEeBaHMHU, MOJy4YeHHE dTUJICHA U U3YYEHHUE €TO
CBOMCTB, KA4eCTBEHHBIE pEAKIMH Ha allbJeTUIbI,
KpaxMmai, YKCYCHYIO KHCIOTY; JeHaTyparus OelnKoB
OpU  HArpPeBaHWM, I[BETHbIE pEaKIUu  OeJKOB;
IPOBOAUTH PEAKIMH HOHHOTO OOMEHa, OIpPEAeNsTh
Cpeay BOJHBIX PaCTBOPOB, KAYECTBEHHBIE PEAKIMH Ha
cynbdar-, kapboHaT- U XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHHS; peuaTh SKCIEPUMEHTANIbHBIE 3aJauyM I10
temaM "Metamnsr" 1 "HemeTannsl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30TIaCHOCTH MpU 0OpaIleHUH C
BelIECTBAMU H  JAOOpaTOpPHBIM  O0OpYIOBaHHEM;

IPECTaBIATh pe3yabTaThl XMUMHUYECKOTO
JKCIepUMeHTa B (GopMe  3aluch  ypaBHEHH
COOTBETCTBYIOIIMX peakuud U  (HopMyaupoBaTh

BBIBOJIbI HA OCHOBE 3THX PE3Y/IbTATOB;
- YMETh aHAIM3MPOBATH XUMHUYECKYIO MH(POPMAIHIO,
[OJy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CPEACTB
MaccoBoil nHpopmanuu, cetb VIHTEpHET U Apyrue);
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OBJ1aieHue YHUBEPCAJIbHBIMHA
yueOHBIMU MO3HABATEJILHLIMH
NeHCTBUSIMU:

B) padora ¢ nngopmanmeii:
- BJIAJICTh HAaBBIKAMH IIOJTY4ECHUS

uHbOpMAlUM U3  HCTOYHHUKOB
Pa3HBIX THIIOB, CaMOCTOATEIBHO
OCYLIECTBJIATh  IIOUCK, AHAJIU3,
CHUCTEMAaTU3aLUIO u
HMHTEPIIPETALUIO uH(popMaLuu
pa3aMYHbIX  BUJAOB U QopM
NIPEACTABIICHUS;

- CO3aaBaTb TCKCTBI B Pa3JIMYHBIX
dbopmaTax C ydeToM Ha3HAUYCHUS

nHpopMauu u eJIEBOU
ayAUTOPUH, BBIOUpast
ONTHMAJILHYIO bopmy
TIPEJICTABJICHNS ¥ BU3yaIH3aIuy;

- OIEHUBATh  JOCTOBEPHOCTD,
JETUTUMHOCTh HH(pOpMAIHH, ee
COOTBETCTBHUE MIPABOBBIM "
MOPAITEHO-3THYECKHM HOPMaM;

- HCIIOTh30BaTh cpencTaa
MH(OPMALIMOHHBIX "
KOMMYHHKAITMOHHBIX TEXHOJIOTHI
B pelieHnn KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeboBaHUM
SPrOHOMUKH, TEXHUKHI
0e30I1aCHOCTH, TUTHEHE],

pecypcocOepexeHns, MPaBOBbIX U
ATHYECKHX HOPM, HOpM
MH(POPMAITMOHHOM 06€30TacHOCTH;

- BJIQJICTh HABBIKAMU
pacro3HaBaHUsI U 3aIIUTHI
nHpopManuu, HHOOPMAITMOHHOM
0€3011aCHOCTH JIMYHOCTH,

- BJIaACTh OCHOBHBIMU MCTOAAMU HAYYHOTO IMO3HAHUA
BCIICCTB M XHUMHUYCCKHUX SBJICHUN (HAOIIOJICHHE,
U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHKE);

- YMCTb HOPOBOAUTH pacCydCTbl 10 XHUMHUYCCKUM
dbopMynaM M ypaBHEHUSM XUMHUYECKHX PEaKIUN C
HUCIIOJIb30BaAHUECM (bHSI/I‘-ICCKI/IX BCINYNH,
XapaKTEPHU3YIOUIMX BEHIECTBA C KOJMYECTBEHHOU
CTOpPOHBI: Macchl, 00beMa (HOPMAIbHBIC YCIOBUS)
ra3oB, KOJMYECTBA  BEIIECTBA;  HCIOJIb30BaTh
CUCTCMHBIC XHMHYCCKHUC 3HAHUA I [PUHATUA
pGHIGHI/If/'I B KOHKPCTHBIX JKH3HCHHBIX CUTYyallUsX,
CBA3aHHLIX C BCIICCTBAMU U UX IIPUMCHCHUCM

OK 04.
DddexTuBHO
B3aUMO/I€HICTBO
BaTh M paboTaTh
B KOJUIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTbL K CaMOpPa3BUTHUIO,

CaMOCTOATCIBHOCTHU u
CaMOOIIPCACIICHHNIO,
-OBJIaACHHUC HaBbIKAMHU lee6H0-

HUCCIEN0BATENbCKOM, MPOEKTHOM U
COIMAJILHOM JIeATEIILHOCTH,
OBiaseHue  yHUBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU
JeHCTBUSIMM

0) coBMecTHasA AeATEJbHOCTD.

- TIOHMMaTh MW  MCHOJIB30BAaTh
NPEUMYLIECTBA  KOMAHIHOW U
WHIUBUIYAIbHOU PabOTHI;

- INPUHUMATH LEJIA COBMECTHOM
JIEATEIIbHOCTH, OPraHU30BbIBAaTh M
KOOpPJIMHHUPOBATh JIEUCTBUS IO €€
JOCTHIKEHHMIO: COCTaBJISIThH TIIJIaH

- yMeThb IUIAaHUPOBATh M BBINOJHATH XUMHUYECKHI
SKCIIEPUMEHT (TpEeBpallleHus] OPraHN4YeCKUX BEIIECTB
[IPU HarpeBaHUU, MOJTy4YeHHE STUJICHA U U3YYCHHUE €TO
CBOWMCTB, KAueCTBEHHBIE pEAaKIMH Ha albJCTUJBbI,
KpaxMmai, YKCYCHYIO KHCIOTY; JeHaTypamus OelKoB
OpU  HAarpeBaHWM, I[BETHbIE pPEaKIHH  OENKOB;
MPOBOANUTH PEAKIIMM HOHHOTO OOMEHa, OIpEAeNsTh
Cpeny BOJHBIX pacTBOPOB, KAUECTBEHHBIE PEAKIIUU HA
cynbdar-, kKapboHaT- U XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHHS; peulaTh HSKCIEPUMEHTAJIbHbIE 3aJauM 110
temaM "Metamnsl" 1 "HemeTanns'") B COOTBETCTBHH C
MpaBWJIaMU TEXHUKH 0€30TIaCHOCTH MpU OOpaIeHuH C
BEIIECTBAMU H  JAOOPATOpPHBIM  O0OpPYIOBAHHEM;

IPEeCTaBIIATh pe3yJIbTaThl XMUMHUYECKOTO
JKCIepUMeHTa B (GopMe  3alucd  ypaBHEHHI
COOTBETCTBYIOIIUX peakuud U  (HOpMyIHpOBaTh

BBIBO/JIbI HA OCHOBC OTUX PE3YJILTATOB




JICUCTBUM, PaACIpPENEHATh POIU C
y4€TOM  MHEHHH  y4aCTHUKOB
o0CyX1aTh pe3yiIbTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBAaTb U BBINOJIHSTH
paboTy B YCIOBHUSIX pealbHOTO,

BUPTYaJIBHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYIIECTBISTH  IO3UTHBHOE
CTpaTeTH4ecKoe  TIOBEJCHHE B

Pa3IUYHBIX CUTYAIUsIX, TPOSBIATH
TBOPYECTBO W BOOOpa)keHHE, OBITh
WHUIATUBHBIM

OBianeHne  yHHBePCAJbHBIMH
PeryasiTHBHLIMU e CTBUSIMU:

') IpUHATHE ce0s W JPYrux
JIIOeH:

- IPUHUMATh MOTUBEI 1 apTYMEHTHI
JIpYyrux JIIOJEH TpU  aHalu3e
Pe3yNbTaTOB AEATEIbHOCTH;

- TIpU3HABaTh CBOE MPABO U IPABO
JIPYTUX JIIOJIeH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH
MOHUMATh MHP C TIO3HIIAHU JAPYTOTO
YeJI0BEKa;

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpyKarouen
Cpenbl,
pecypcocoepex
SHHUIO,
MIPUMEHSITD
3HaHUs 00
W3MEHEHUU
KIIuMaTa,
TIPUHIIUIIBI
OCpEKITUBOTO
MIPOU3BO/JICTBA,
3¢ HeKTUBHO
JIENCTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUSIX

B o06aacTHIK0J0THYECKOT0
BOCIIMTAHHSA:

- c(hOopMHUPOBAHHOCTH
DKOJIOTHYECKOM KYJIBTYPBHI,
MOHUMAaHWE BJIHSAHUS COLMAILHO-
SKOHOMHUYECKHX IPOIECCOB  Ha

COCTOSTHUE MIPUPOTHOM u
COLIMANIBHOM  Cpebl, OCO3HaHHE
rJ1006aIBHOTO XapakTepa

9KOJIOTUYECKHUX TTPOOJIeM;

- IJIJAHUPOBAHUE U OCYILECTBICHUE
JNEHCTBUN B OKpYXaroLen cpee Ha
OCHOBE 3HaHHUs LIeJIel yCTOMYUBOIO
pa3BUTHS YEIIOBEUYECTBA;

AKTUBHOE HENpUATHE JCHCTBUM,
MPUHOCSIINX Bpel OKpYXKalleu
cpene;

- yYMEHUE IIPOrHO3UPOBATH
HEONIaronpusTHbIE JKOJOTUYECKHE
MOCJIECTBUSL  MPEIIIPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPAIIATh UX;

- paclMpeHue OITBITa
JIeSITETLHOCTH AKOJOTHYECKOM
HaIpaBJIEHHOCTH;

- OBIIJICHHE HAaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, IIPOEKTHON U
COIIMANBHOM JeSITeNIbHOCTH;

- cdopMupoBaTh TPEACTABICHUS: O XUMHUYECKOU
COCTaBJISIIOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MHUpa,
poJii XMMUU B TO3HAHUU SIBJICHUM MPHUPOIBI, B
(GbOopMUPOBAHUY MBIIIJICHUS U KYJIBTYpPbI JINYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM ISt
pellleHrs TMPaKTUYECKUX 3ajJad M  DIKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHON Cpelie;

- yMeTb coOmoIaTh MpaBUJa  SKOJOTUYECKH
1enecoo0pa3Horo MOBENEHUS B OBITY M TPYAOBOM
NEeSITEIbHOCTH B IIEJIIX COXPAaHEHUSI CBOETO 3/I0POBbS
U OKpYXalollel MNpUpOJAHON Cpeabl; YUUTHIBATh
OTIACHOCTh BO3ACWUCTBHUSI HA IKUBBIE OPraHU3MBbI
OTIpeIeNIEHHBIX BEIIECTB, MOHMUMAs CMBICII ITOKa3aTesI
peeNbHON JOMYCTUMON KOHIICHTPAIHH




2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCHUILIAHBI

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThl

Bun yueOHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIIMHBI 72
B T.4.

OcHoOBHOE coep:KaHue 64
BT. U..

TEOpEeTUYECKOe 00yIeHNe 30
MPAKTAYECKUE 3aHATUS 24
abopaTOpHBIC 3AHITHS 10
IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/Iep:KaHMe (Co/iep:KaHue 6
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TEOpeTHYecKoe 00ydyeHne 1
MPaKTUYECKHUE 3aHITH 5

I[IpomexyTouHas aTrecTanus (3a4er) 2




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanue Coaep:xkanue y4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), O6L.eM TACOR dopMupyemble
Pa3iesioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIY.IbH KOMIIETeHI[UH
1 2 3 4

OcHOBHOe coep:KaHue 64
Pazjnen 1. OcHOBBI CTpOeHMS BellleCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Ctpoenue atomoB | Teoperuueckoe o0ydeHune 2
XUMHAHCCKNX CoBpeMeHHass Mojeib CTpoeHUss aToma. CHMBOJMYECKHH SI3BIK XMMHH. XHMHUYCCKUN DJIEMEHT.
SJIEMCHTOB 1 DnekTpoHHas KOH(Urypaius aroma. Kiaccuukaims XUMHYECKHX JIEMEHTOB (s-, P-, O-31eMeHThI).
npupoma BanmentHble  9MeKTPOHBI.  BaleHTHOCTh.  DJEKTPOHHAsT  MPUPOJAa  XMMHYECKOW  CBSI3M. 2
XAMHIIECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHABI XUMHYECKOW CBs3W (KOBAJCHTHAs, HWOHHAS, MeETaTMIeCcKas,
CBA3N BOJIOPOJTHAS) U CIIOCOOBI €€ 0Opa3oBaHUsI

IIpakTuyeckue 3aHATHS 2

Pemenne 3amaHmii Ha HCIIOJNB30BAaHHME XHUMHUYECKOM CHMBOJHKM W Ha3BaHUM COCOMHCHUM II0

HOMEHKJIATYpE MEXKIYHAPOJHOTO COK3a TEOPETUYECKOW M NPUKIAIHOM XUMHH M TPUBHAJIBHBIX

Ha3BaHMU JUIS COCTABJIEHUS XMMHUYECKUX (POPMYJ JBYXaTOMHBIX COEAMHEHUN (OKCHIOB, CYIb(PHIOB,

THIPUIOB M T.I1.) ¥ APYIHX HEOPTaHUYECKUX COECAMHEHUIN OTAEIBHBIX KIIACCOB. 2

[MpakTHueCcKre 3aJaHKs Ha YCTAHOBIICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U

HNEPUOUYECKHM HM3MEHEHUEM CBOMCTB XMMHUYECKHMX DIIEMEHTOB M UX COEJAWHEHHH B COOTBETCTBHHU C

noJjoxenueM I1eproIn4ecKoi CHCTEMBIL.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
[Tepuoanuecknii | IMpakTuyecKkue 3aHATHS 2 OK 02
3aKOH H TabnuIa [epuroauueckas cucTeMa XMMUYECKHX >eMeHToB J[. . Menneneesa. ®u3nueckuii CMBICIT
A.W. Menneneesa Iepuoanyeckoro 3akona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYCCKHX

3JIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX M CIIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XUMHYECKOTO 3j1eMenTa B [leproandeckoii cucteMe. MUPOBO33PEHYECKOE M HAYYHOE 3HAYECHHUE

[Tepuonnueckoro 3akona J[.1. Menaeneesa. [Ipornossr .M. Menneneea. OTKpbITHE HOBBIX 5

XUMHYECKHUX 3JIEMEHTOB.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUIO XUMUYECKUX
3NeMeHTOB «MeTalTndeckue / HEeMETaAITNYeCKHE CBONUCTBA, SJIEKTPOOTPUIIATEILHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOECHUEM U TOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME
xuMu4deckux aneMenToB /.M. MeHnaeiaeeBay




Pa3nen 2. XumMnueckne peakuuu 10
Tema 2.1. Tumsr OcHoBHOE colep:xaHue 4 OK 01
XUMUYECKUX Teoperudeckoe o0yueHue 2
peakumit Knaccugukanus v THIIBI XAMUYECKUX PEAKLUi C ydacTHEeM HeopraHnuecKux BemecTB. CocTaBiieHHe

ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,

OKHUCIICHUSA-BOCCTAHOBIICHUSI.

VYpaBHeHUs OKUCIIEHHSI-BOCCTaHOBJICHH. CTenenb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2

CocraBiieHH€ U YpaBHUBAHNE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO

Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJIE, TPOU3BOICTBEHHBIX MpoIleccax U

KU3HEICSTEIIbHOCTH OPTraHu3MOB

I[IpakTHYeckne 3aHATHS 2

KonuuectBennbie oTHOmIeHUsI B XUMuH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XUMHH W PACUETHI 110

YpaBHEHUSAM XHMHYECKUX peaknuid. Moip Kak eauHHIla KOJWYeCcTBa BemecTBa. MosipHas macca.

3aKOHBI COXpaHEHHUsS] Macchl M 3HEpruu. 3akoH ABoraapo. MoisipHblii 00beM Ta3oB. OTHOCHUTENbHAS 2

IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XMMHUYECKHX PEAKIIUN C MCTOJb30BaHUEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE co/lep:KaHue 4 OK 01
DIIEKTPOJIUTHYECKA Teopernyeckoe o0yueHue 2 OK 04
s Aucconralvsa 1 | Teopusi 3IEKTPOIUTAYECKON nuccouranuu. MOHbI. DIEKTPOIUTHI, HEIJEKTPOJIUTHI. Peakiimu HOHHOTO
HMOHHBIA 0OMEH obmena. CocTaBlIeHHE DPEaKIMii MOHHOTO OOMEHA IyTEM COCTABJICHHS WX IMOJHBIX M COKPAIICHHBIX 2

VMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakIMK. 3aJaHUsl HA COCTaBJICHUE MOHHBIX PEAKIINI

JlaGopaTopHble 3aHATHS 2

JlaGopaTopHas paboTta “THIBI XUMHUECKHX PEAKIIHA .

HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOIIMXCS BEUIECTB) U MIPU3HAKOB 5

XUMHUYECKUX peakuuid. [IpoBenenune peakunii HOHHOTO 0OMEHa, ONPEIEIeHUEe CPEIbl BOAHBIX

pacTBOPOB. 3aJaHusl HA COCTaBJICHUE MOHHBIX PEAKIINIl
KonTpoabHast

CrpoeHue BelecTBa U XUMUYECKUE PEaKIUU 2
padora 1
Paznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BEleCTB 16
Tema 3.1. OcHoBHOeE coep:xaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe o0yqenue 2 OK 02
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHUYeCKuX
BEIIIECTB

[Ipenmer neopranuueckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U CI0XKHbIE
BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIHN). B3auMocBs3b
HEOPraHUYeCKUX BEUIeCTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammnaeckue u aMopgHbIe
BeLECTBA. TUIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHAsl, MOHHAsI, METAJJINYECKas).
3aBHCUMOCTD (PU3UIECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb
XMMUYECKON aKTHBHOCTH BEILECTB OT BUJIa XMMUYECKOM CBA3HM U THUIIA KPUCTAIINYECKON PEIIECTKHU.
[TpuurHBEI MHOTOOOpA3Msl BEIIECTB

HpaKTuquKue 3aHATUSA

Homenknatypa HeopraHM4eCcKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXO/S U3 UX XUMUYECKOU (POpMyIIbI
WM COCTaBJIEHUE XUMHUYECKOHN GOpMYiIbl HCXO/S U3 HAa3BaHUS BELIECTBA 10 MEKyHApOHOU
(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpE.

Pemienne mnpakTHYeCKUX 3aJaHUN 1O KIacCH(PUKALMKH, HOMEHKJIATYpe U XUMUYECKUM Gopmyam
HEOPraHMYECKUX BEIIECTB DPA3IMYHBIX KiIaccoB (yrapHbId Ta3, YIJIEKUCIBbIA ra3, aMMMaK, raiieHas
W3BECTh, HETaIlIeHas U3BECTh, MUTHEBAS COJA U IPYTUX): HA3bIBATh U COCTABIIATH (DOPMYITBI XUMHUYECKUX
BEILECTB, ONPENENITh MPUHAAIEKHOCTh K KIaccy.

Hcrounuku xumuyeckoi nHdopmaimu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET 1 apyrue).
[Touck nHGOPMALIMK 1O HA3BAHUAM, UACHTH(UKATOPAM, CTPYKTYPHBIM (popMysiaMm

IIK

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Mertambl. O6mue ¢uznyeckne ¥ XMMHUUYECKHe CBOMCTBa MeTauioB. CriocoObl TMosydeHHsl. 3HaYeHHe
METaJJIOB M HEMETaJUIOB B MPHUPOJAE U KU3ZHEACATEIHLHOCTH 4YelloBeKa U opraHu3mMoB. Kopposus
METaJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3alIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢Qu3nueckue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. T[WIHMYHBIE CBOWCTBA
nemertaiioB IV— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeAMHEHUH HeMeTauioB. KpyroBopotsl
OMOTEHHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNn4CCKUX BCIICCTB (OKCI/IIIOB, THMAPOKCUIOB, KUCIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICIINX OKCHUJOB U THAPOKCHUIOB

IlpakTH4Yeckue 3aHATUA

CocraBieHne ypaBHEHMH XMMHMUYECKUX DPEAKIMM C y4acTHEM IIPOCTBIX M CIIOKHBIX HEOPTaHMYECKHX
BEIIECTB: METAJUIOB M HEMETaVIOB; OKCHJIOB METAJJIOB, HEMETAJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBaHMA M aM(OTEpPHbIX T'MAPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOIIHUX UX CBOICTBA.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJJaHUN Ha CBOMCTBA, COCTaB, MOJYYEHUE U

OK 01
OK 02
IIK
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0e30IMacHOe UCIMOJIb30BAaHUE BAXKHEHIIMX HEOPraHMYECKHX BEHIECTB B OBITY W MPAKTUYECKOMH
JEATEIbHOCTH 4EJI0BEKa

Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Unentudukanmns | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPraHU4YeCKUX  |JlaGoparopHas pabora «MaeHTU(MKALMS HEOPraHMYECKUX BEILIECTBY. OK 04
BEUICCTB Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4d 10 XWUMHUYCCKUM CBOMCTBAM METAJIOB H HEMCTAJJIOB, IIO

pacro3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIJIOB. 5

I/II[eHTI/I(bI/IKaIII/Iﬂ HCOPTaHNMYCCKUX BCHICCTB C MCIIOJIB30BAHUECM HX (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX CBOf/iCTB,

XapaKTEepHbIX KadeCTBEHHBIX peakuuil. KauecTBeHHble peakiuu Ha cyiab(aT-, KapOOHAT- U XJIOPUJI-

AHHUOHBI, HAa KATUOH aMMOHUA
KonrpoJubHas o

CBolicTBa HEOPraHMYECKHUX BEIIECTB 2
padora 2
Pasznea 4. CTtpoeHue U CBOMCTBA OPraHM4YeCKMX BeleCTB 24
Tema 4.1. OcHOBHOE coep:KaHue 4 OK 01
Kinaccupuraums, | Teoperudeckoe o0yuenue 2 TK
CTpOCHHUE U [losiBneHne u pa3BUTHE OPraHMYECKON XUMHUHU Kak Hayku. [Ipenmer oprannueckoit xumun. MecTto u
HOMEHKJIaTypa 3HaYEHUE OPTaHNYECKON XUMHH B CUCTEME €CTECTBEHHBIX HayK.
OpraHHYECKHX XUMHUYECKOE CTPOCHHE KaK MOPSIOK COCIUHEHHs aTOMOB B MOJIEKYJE COTJIACHO MX BaJCHTHOCTH.
BElIECTR OcHOBHBIE TMOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHHUs opraHmdeckux coeaunenuit A.M. Bytneposa.

VYrnepoaHblil CKeNeT OpPraHUYecKOM MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEeHUS MOJIeKy. M3omepus u n30Mephl. 2

[lonsitne o ¢ynkunoHanbHoM rpynne. Panukan. IlpuHiunel KiacCUPHUKAMKM  OPraHUYECKUX

coenuHeHUN. MexayHapoaHas HOMEHKJIAaTypa U TMPUHLUUIBL  HOMEHKJIATYphl ~ OPraHUYEeCKHX

coenuHeHuil. [loHsTHE 00 a30TCOIEp)KAlIMX COEIUHEHUSX, OMOJOTMYECKH AaKTHBHBIX BEIECTBAX

(yrmeBojax, »upax, Oelkax W Jip.), BBICOKOMOJEKYISPHBIX COEOUHEHHSIX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

IlpakTHYeckue 3aHATHSA 2

HomeHknaTypa OpraHMYecKMX COEIMHEHMH OT/AENbHBIX KIJIACCOB (HACBHIIICHHbIE, HEHACHIINIEHHbIE U

apoMaTU4YeCcKHe YIJeBOJOPObl, CIIUPTHI, (PEHOJIBI, aJbAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ip.)

CocraBieHMe MOJHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (OpPMYIT OpPraHHMYECKHX BEIIECTB OTICIBHBIX 2

KJIACCOB, MCIIOJIb3YyS WX Ha3BaHUS N0 CHCTEMaTHMYeCKOW M TPUBHAIBLHOM HOMEHKIAType (3TUJIEH,
alleTWIeH, TNIHMLEpHuH, (eHoJ, (opMalbJeruj, YKCyCHas KHCJIOoTa, INuiuH). Pacdersl mpocreimeit
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(opMyIbI OPraHMYECKOM MOJIEKYITBI, HCXO Sl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOe coepkaHue

12

TCOPCTI/I‘leCKOC oﬁyqelme

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJIaccu(pUKay ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHYECKHA i U o0mast Gopmyina; H30Mepus;
(u3HUYeCKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUICHHS):

— IpeneibHble YIIeBOAOPObl (aJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIIIEBOJOPOIOB, HAXOXKICHHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempeJlenbHble (QJIKEHbl, aJKWHbl W alKaJWeHbl) W apoMaTH4ecKue YrieBojopojsl. ['opeHue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKH U PE3KH METAJJIOB

— KHUCIJIOpOJCOepKaIIue COeTUHEHNs (CIIUPTHI U (HEHOIIbI, KAPOOHOBBIE KUCIOTHI M A(UPHI, aJIbAECTHIbI
U KETOHBI, XHUpBL, yriaeBoibl). [IpakThueckoe mNpUMEHEHHE STUJICHIVIMKOJSA, MIHIEepUHa, (eHoa.
[Ipumenenne Qopmanbaeruia, ameraibAeruia, YKCYCHOM KHUCIOThl. MbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIOT. MOIOIIIME CBOWCTBA MbIJia

— a3oTcojJepialide CcoelWHEHUs (aMMHbI M aMHUHOKHUCIOTHL, Oenku). BpicokoMousekynspHbie
COeMHEHUs (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MmoJiuMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BAHUS.

['eHeTHYeCKas CBSI3b MEXKy KJIIACCAMHM OPraHUYECKUX COCTMHEHUN

IIpakTHYeckue 3aHATHS

CBolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBbHBIX KJIACCOB (TpI/IBI/IaJ'IBHaH U MCXKIAYHapoaHasd
HOMCHKIJIaTypa, XUMHUYCCKUC CBOfICTBa, CII0COOBI l'IOJ'IyLIeHI/Iﬂ)Z NpEaAcCIbHBIC (aJ'IKaHBI u HHKJ’IO&J’IK&HBI),
HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKMHBI U aJ'IKaI[I/IeHI)I) H apoOMaTHYCCKUE YIJICBOAOPOAbI, CIIMPTHI U (beHOJ'IBI,
Kap6OHOBBIe KHCJIOTBI u B(prBI, aJIbACTU IbI u KETOHBHI, AMHUHBI u AMHWHOKHCJIOTHI,
BBICOKOMOJICKYJIAPHBIE COCAMHCHUA. 3aI[aHI/I$I Ha COCTaBJICHUC ypaBHeHI/If/'I XUMHNYECCKHUX peaKHI/Iﬁ C
Y9aCTUECM OPraHUYCCKUX BCIICCTB HA OCHOBAHNU UX COCTaBa U CTPOCHU

CocraBinenue cxeM peakiuuid (B TOM 4YHCIEe 1O TMPEAJIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTEePU3YIOIINX XUMUYECKHE CBOWCTBA OPTaHMYECKUX COCTUHEHHH OTAEIbHBIX KJIACCOB, CIIOCOOBI
WX TOJYYeHHUS U Ha3BaHHE OPraHUYECKHX COCIUHEHHH MO TPUBHAIBHON WM MEXIYHAPOIHOMN
CUCTEMAaTUYECKOW HOMEHKIIAType.
Pemienne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUl Ha CBOMCTBA OPraHMYECKHUX
COCIMHEHUH OTJENIbHBIX KJIACCOB

JlabopaTopnasi pabora

OK 01

OK 02

OK 04
IIK
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JIaGopatopHas padota “IIpeBpaiieHuss OpraHMYECKHX BEIIECTB IPU HarpeBaHUH'".
[Tonydyenue sTusaeHa U U3y4eHHE €ro CBOMCTB. MoOJeIMpOBaHNUE MOJIEKY)I U XMMUYECKUX IIPEBpALICHUN
Ha [IpUMeEpE dTaHa, ITUIICHA, AlleTUICHA U JP.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Unentupurauns | Teoperudeckoe odyuenune OK 02
OprafHuieCcKuX Buoopranudeckue coequHeHns. IIpuMeHeHHe W OUOIOTMYecKas poJib YrIIeBoJAoB. OKHCIEHHE OK 04
BEIICCTB, HX YIJIEBOJOB — HWCTOYHHK OHEPIMU JKUBBIX Opranu3MoB. OO0acTH NPUMEHEHUS AMMHOKMCIIOT. K
SHaqCHHC 1 [IpeBpamennss GeNKOB MNHINM B OpraHu3Me. buomormdeckue (yHKIMM OenkoB. Buonmormueckue
IIPUMCHCHNC B GyHKIHY KUPOB. Pollb OpraHuyecKol XMMUK B PENIEHHH MTPOOJIEM MHILEBOM 6e30MaCHOCTH
OkITOBOM H .| Ponp oprannyeckoil XMMHM B pEHIEHMHM NpOOJIEM SHEpPreTH4ecKoil Oe30MacHOCTH, B Pa3BUTUHU
TIPOU3BOJCTBCHHON o 11y 11pHbI, COBTAHMH HOBBIX MATEPHANOB, HOBBIX MCTOUHHKOB SHEPTHH (aIbTePHATHBHBIC HCTOUHHUKH
ACATEIRHOCTH sHeprun). ONacHOCTh BO3JEHCTBHS Ha JKMBBIE OPraHU3MbBI OPraHUYECKUX BEIIECTB OTAEIBHBIX
HeIoBeka KJIaccOB (YTJI€BOJOPOIBI, CIUPTHI, (EHOJBI, XJIOPOPraHUYECKHUE TPOM3BOJHBIE, ANBICTUABI H Ip.),

CMBICJI TTOKA3aTeIsl MPENIENIbHO TOMTYCTUMOM KOHIICHTPAIHH

JlaGopaTopHble 3aHATHSA

JlabopaTtopHnas pabora: “Unentudukaius opraHMueCKuX COSAMHEHUHN OTIETBHBIX KJIACCOB”

WNnentuduxaius opraHM4ecKuX COeIMHEHUN OTAEIbHBIX KJIacCOB (Ha MpUMeEpE allbJeruI0B, Kpaxmania,

YKCYCHOM KHCJOTHI, O€IKOB W T.I.) C HCIOJb30BAaHUEM HUX (QHU3UKO-XUMHUYECKUX CBOMCTB U

XapaKTEepHBIX KadeCTBEHHbIX peakuui. Jlemarypauus Oenka mnpu HarpeBaHuH. LIBeTHble peakuuu

0enkoB.BO3HUKHOBEHNE aHAIMTHYECKOTO CHTHalda C TOYKM 3pPEHUS XHMUYECKUX IIPOLECCOB MpH

MPOTEKAHUM KaYECTBEHHOW peaKIiy, MO3BOJISIONIEH HACHTUPUIIMPOBATH MPEATIOKEHHbIE OPraHu4YeCcKHe

BEIECTBA
Kourpoasas CrpykTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
padora 3
Paszpnen S. KuneTrnyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMUYECKUX PeaKkuuii
CkopocTh OcHoOBHOE cojlep:KaHue OK 01
XUMHUYECKUX OK 02
peaKIui. I[IK
XHUMUYECKOE
paBHOBecHE

Teopernueckoe o0yuenune
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CKOpOCTh peakiyy, €€ 3aBUCHUMOCTh OT Pa3IHYHBIX (PAKTOPOB: MPHUPOJBI PEArHpyIOMIMX BEIIECTB,
KOHLIEHTPALlUK pEarupyroolux BeEUIECTB, TEMIEpaTypbl U IUIOIIAAU PEAKIUOHHON IOBEPXHOCTH.
TennoBbie 3G HEKTH XUMUYECKUX PeaKIHid. IK30- H SHAOTCPMHUECKUE, PEAKIINH.

O6patumocth peakuuidl. XUMHYECKOE pPABHOBECME U €ro CMEIEHUE I0J JAECHCTBUEM pa3IUYHbIX
(baxTOpOB (KOHIEHTpAIMs PEareHTOB MM MPOJAYKTOB PEaKIiy, TaBICHUE, TEMIIepaTypa) il CO3IaHus
ONTUMAJIBbHBIX YCIIOBUN NPOTEKaHUsI XUMHUYECKUX rpoueccoB. Ipunnun Jle HlaTtenbe

IIpakTHYeckne 3aHATHSA OK 01
Pemenne mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUK HAa aHATU3 (DAKTOPOB, BIMSIOUIMX HAa H3MEHEHHE OK 02
CKOPOCTH XMMHYECKON peakluu, B T.4. C MO3ULMHA IKOJIOTUYECKH 11€JIECO00Pa3HOTO MOBEIACHUS B OBITY IK
U TPYAOBOH JI€ATEIBHOCTH B IIEJIIX COXPAHEHHS CBOETO 3/I0pPOBbs U OKPY’KaIOIIEH IPUPOTHOMN Cpeibl.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense i
HaX0XJCHHUS HANpaBJIE€HUS CMEIIEHUS PpAaBHOBECHsS XHMHYECKOHW peakuMu U aHaiu3 (QakTopos,
BIIMSIIOIMX HA CMEIIEHNE XUMUYECKOTr0 paBHOBECHSI
Paspean 6. PactBopbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
[onsiTre o Teoperuueckoe oGyuenue OK 02
pacTBopax PactBopenne kak Qusnko-xumuueckuii mporiecc. PactBopel. CrocoObl TPHUTOTOBJICHHUS PACTBOPOB. OK 07
PactBopuMocth. MaccoBasgs 1079 pacTBOpEHHOro BemiecTBa. (CMbICT TOKa3aTens MpeaesibHO [IK
JOMYCTUMON KOHIEHTPAIUHU U €T0 UCIOJIB30BaHUE B OLIEHKE HKOJIOTUYECKOI 0€301acHOCTH.
[IpaBuna SKONOrHMYECKU 1IE€JIECO0O0pPAa3HOTO TOBEIEHUS B OBITY U TPYIAOBOW NESATENBHOCTH B ILEJSAX
COXPAaHEHHUS CBOETO 3JI0POBbSA U OKPY)KAOIIEeW MPUPOJHON CpeJibl; OMACHOCTh BO3JICHCTBUS Ha >KUBBIC
OpraHu3Mbl OMPE/ICICHHBIX BEIIECTB.
Pemenune nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HA PaCTBOPHI, UCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOE coep:KaHue OK 01
Hccnenosanue JlaGopaTopHble 3anATHS OK 02
CBOICTB PacTBOPOB |JJaGopaTopHas paboTa «[IpUrOTOBICHHE PACTBOPOBY. OK 04
[IpuroTtoBiieHue pacTBOPOB 3a/laHHOM (MaccoBOH, %) KOHIIEHTpAIMH (C MPAKTUKO-OPUECHTUPOBAHHBIMU IIK
BOIIPOCAMU) U OTpeieNIEHUE CPebl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIIEHNE PACTBOPOB
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COAePKAHUE TPUKJIATHOTO MOAYJIA)
Paszpen 7. Xumusi B ObITY M NPOU3BOACTBEHHOM A€ATEILHOCTH YeJI0BeKa OK 01
Xumus B ObITY U OK 02

OcHoBHOE conepkaHue
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pou3BoACTBeHHOM | TeopeTuyeckoe o0yuenune 2 OK 04
ACATCILHOCTH Hogeifmme 10CTHXEHNST XUMUYECKON HAYKW U XUMHUYECKOW TEXHOJIOTHH. Ponb xumum B obecnieueHnu OK 07
1CI0BCKA 9KOJIOTMYECKO#, JHEPIreTUIECKOW U MUIIEBOM 0€30IIaCHOCTH, PAa3BUTHH MEIUIIMHBIL. [IpaBuia noucka u 9 K

aHaJu3a XUMHYECKOM HH(OpMalMM U3 PA3JIUYHBIX HCTOYHUKOB (HaydyHas M YydeOHO-Hay4Has

JUTEpATypa, CpeACcTBa MaccoBOM nHpopmalmu, cetb MIHTepHeT)

IIpakTnuyeckmne 3aHATHSA

[Touck u aHanmu3 KEMCOB O NMPUMEHEHUM XMMHUYECKHX BEIECTB U TEXHOJOTUM € ydeToMm Oymyiiein

npoQeccHoOHAIbHON ~ AEATEeIbHOCTH MO  TeMaM:  BaXKHEHMIIME  CTPOUTENIbHbIE  MaTepHuallbl,

KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTrepuaibl Uil AJIEKTPOHUKH, 4

HaHOMAaTepHuallbl, TEKCTHJIbHbIE BOJOKHA, WCTOYHUKU DHHEPIMM, OPraHMYEeCKHE W MHUHEpaJIbHbIE

y10OpeHus, JIeKapCTBEHHbIE BELIECTBA, OBITOBAS XUMUSI.

3amura:[IpesncraBienne pe3yabTaToB pelieHns KelicoB B (hopMe MUHHU-I0KIIAAa ¢ Ipe3eHTaluen

IIpome:kyTOUYHAA aTTecTALMS 1O AMCHUIIMHE (3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIMBAIIAN TIPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCIHHUIIVIMHBI
3.1. TpeOoBaHHMsA K MMHUMAJILHOMY MaTepHAJbHO-TEXHHYECKOMY O0ecre4eHHI0

VYuebHast ayauTopus sl IPOBEACHUS 3aHATUI BCEX BHUJOB, MPEIYCMOTPEHHBIX 00pa3oBaTeIbHON
IIPOrpaMMOM, B TOM 4YMCJIE€ TPYNIOBBIX U MHAUBUAYAJIBHBIX KOHCYJIbTAlMi, TEKYIIEr0 KOHTPOJS U
npomexxyrounoit arrecrauuu (Aymautopus Ne 20). Ilocamoynsie  Mecta MO  KOJUYECTBY
oOyyaromuxcsi B Tpynie, pabodyee MECTO IMperoaaBaTelis, ayAuTOpHasi JI0CKa, mKad Uil XpaHCHUS
METOJMYECKUX MAaTepHajoB, BBITSHKHON IIKad), HACTEHHBIE CTEHIBI IOCTOSHHOW HSKCIO3HIINU:
«Tabmuiia 1Mo mpaBuiIaM TOBEICHUS B XUMHUYECKOM KabOuHete», «llepmommueckas cucrema JI.H.
MenneneeBay, «Tabauma pacTBOPUMOCTIY, «DIEKTPOXUMUIECKUN Pl HANIPSDKEHUH MeTaiioBy, 1K,
Mozenu (oObeMHBIE M IUIOCKHE), HaOOpbl 00OpyHOBaHUS MAJsi TMPOBEAEHUS JIEMOHCTPALMOHHBIX
OMBITOB M JabOpaToOpHbIX padOT, 000pyAOBaHHME OOLIEr0 Ha3HAYEHHUS, JEMOHCTPALUOHHOE
000pyI0BaHNEe, KOMILUIEKTHI J1a0OpaTOPHOM XUMHUYECKOW TMOCYIbl Il KaOWHETa M JiabopaTopuw,
o0opynoBaHue AJsl J1aOOPAaTOPHBIX U MPAKTUYECKUX pabOT, KOJUIEKIMHM MaTepuanoB, XUMHUYECKUE
pEaKTUBBI, MOCYy/Aa XMMHUYECKas, CyIIWIKa HacTeHHas, mKad g Hocyasl U NpuOOpOB, BHITSIKKA,
KOJUIEKIIMM SHTOMOJIOTMYECKHE, MUKpOIMpEenaparbl, MOJEIU-alIUIMKallUM II0 aHAaTOMUU U oO0Iien
OMOJIOTHH, TIEYaTHBIC IIOCOOHS 110 OMOJIOTHH, MOJICTTH 0OhEMHBIC

1K, mporpamMHoe oGecrieueHue:
Windows 10 Professional;

Microsoft Office 2016;

Antusupyc Kaspersky Endpoint Security;
Bbpaysep Google Chrome

7-Zip;

Mozilla Thunderbird;

Foxit Reader;

K-Lite Codec PackFull

Texnnuyeckue cpeacrBa o0yyeHus:

1 .koMIIBIOTED;
2.1IPOEKTOP;

3.9KpaH.

3.2. UupopmannoHHOe o0ecniedyeHne peaju3aluy MporpaMMbl

IIepeyensn PEeKOMEeHayeMBbIX y4eOHbIX H3IaHNH, JAONOJTHUTEIbHOU

Jurepatrypbl OCHOBHBIC
HCTOYHMKH:

1.I'abpuensn, O.C.Xumus uist npodeccuii U CrenuaIbHOCTeH TEXHHUECKOTO MPOGHIIA: YISOHUK TSI
cpenHero npodeccuonambHoro oopazosanus / O. C. I'abpuensn, U. I'. OctpoymoB. - M.: Akanemus,



2016. - 272 c.: un. -(Ilpodeccuonanpuoe obpazoBanue. OOmeoOpa3oBaTeNbHbIe AUCLUUIUINHBI). -
bubnmorp.:c.263.

JlomoJIHUTe/IbHAS JINTEpaTypa:
1.Tabpuensn, O.C. Xumus: yueonuk / O. C. I'abpuensa, U. I'. Octpoymos. - 9-¢

m., crep. - M. Axamemwms, 2011. - 336 c. - (Cpemnee mnpodeccuonabHOe 00pa3oBaHue). -
bubnworp.:c.332.

2.T'abpuensa, O.C. Xumust a1 npoecCrii B CreNUAIbHOCTSH TEXHHYECKOTO
npodwms: yaeonuk / O. C. I'abpuensn, U. I'. Octpoymos. - M.: Akanemus, 2010. -
256 ¢ - (HawameHoe wu cpemHee mpodeccroHabHOE — OOpasoBaHue).  -buGmmorp.:c.251.
3. Xumus. 10 kmacc: 6a30BbIN ypOBEHB: YUeOHUK /1Jis1 00111€00pa30BaTEIbHBIX
yapexnenuit / O. C. I'abpuensH. - 9-e u3., crep. - M.: Ipoda, 2013. - 191 c. : u.
4. Xumus. 10 kimacc: 6a30BbIi YPOBEHb: YIEOHHK 7151 00111e00pa30BaTeIbHBIX
yupexaenuit / O. C. I'abpuensH. - 8- u3., crep. - M.: Ipoda, 2012. - 191 c. : ni.
labpuensin, O.C. Xumms. 11 wimace:  06asoBblii  ypoBeHb:  yueOHMK / O. C.
I"abpuensn. - M.: [Ipoda, 2014. - 223 c. : ui. - (Beptukains).

STabpuensn, O.C. Xwmmsa. 11 wmacc:  0a30BbIii  ypOBEHb:  Y4eOHHMK — Jjist
obmreoOpazoBarenpHbix yupexaeHuii / O. C. 'abpuensiH. - 8-¢ m3m., crep. - M.:
Hpoda, 2013. - 223 c. : u.

6.I'abpuenst, O.C Ilpaktmkym 1m0 OOIIeH, HEOPraHMYeCKOM ¢ OpraHMYecKOu
xumu : yueb.mocobue / O. C. I'abpuensn, U. I'. Octpoymos, H. M. [lopodeesa. -
5-¢ m3m, crep. - M.: Akamemus, 2011. - 256 c. - (Cpemnee mpodeccroHanbHOe
oOpasoBanue). - bubmaumorp.:c.243.

7.I'abpuensn, O.C. Xumus B TecTax, 3ajjayax u ynpaxHeHusax: yued.mocoodue / O.
C. l'abpuensn, I'. I'. JIsicoBa. - 7-e u3n., crep. - M.: Akagemus, 2012, - 224 c. -
(Cpennee npodeccuonanbHoe obpa3zoBanue). - bubmuorp.:c.218.

8labpuersH, O.C. Xummsa. 10 xmacc: 0azoBbI  ypoBEHb:  y4eOHMK Ui 00II€00pa3oBaTelbHbIX
yapexaenuit / O. C. I'aOpuensH. - 5-e u3a., crep. - M.

Hpoda, 2009. - 191 c. : mi.

10Ia0puermsn, O.C. Xwumms. 10 wracc: 0Ga3zoBblii  YpOBEHb: Y4eOHHK Ui 00I1€00pa30BaTEIbHBIX
yapexnenuii / O. C. I'abpuensH. - 4-e u3a., crep. - M.:

Hpoda, 2008. - 191 c. : un.
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I1.Ia6puems, O.C. Xummss. 10 wmacc: 0a3oBbId  YPOBEHb:  yUeOHUK  JUIS
obmieoOpazoBarensHbIx yapexaenuit / O. C. 'abpuensH. - 3-¢ u3., nepepad. - M.

: Apoda, 2007. - 191 c. : u.

12T'abpuermsn, O.C. Xwmms. 11  xmacc: 0asoBbli  YpOBEHb:  y4eOHHK Ui 00IIe00pa3oBaTebHbIX
yapexaennii / O. C. I'aOpuensn. - 4-e wm3a., crep. - M.:

Hpoda, 2009. - 223 ¢. : wi.

13Taopwersi, O.C. Xwmvms. 11 wmacc: 0a3oBblii  ypOBEHB: YUeOHMK ISt 0OIIC0Opa30BaTEIbHBIX
yapexxnenni / O. C. Iabpuensn. - 2-¢ w3m., crep. - M.: [Ipoda, 2007. - 218 c. : .

DJIeKTPOHHBIE pPecypehl:
ZNANIUM.RU

1.MBanoB,B.I".Heoprannueckas xumusi: kpatkuii kypc / B.I'. UBanos, O.H. I'eBa. -
M.: KYPC:MH®PA-M, 2014. - 256 c.

http://znanium.com/catalog.php?bookinfo=458932

2.MBanoB,B.I'.Oprannueckas XuMusl: KpaTkudi Kypc: yued. mocoome / B.I.
4UBanoB,O.H. I'eBa.- M.: KYPC: UHOPA-M, 2015. - 222 c.:

http://znanium.com/catalog.php?bookinfo=459210

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOGPA3OBATEJIBHOM

JUCHHUIIJIMHBI

KoHTponbs u oneHka pe3yabTaToB OOydeHHUsS! OCYIIECTBIISIETCSA MpEnojaBareieM B Ipoliecce
MIPOBEJICHUS] MPAKTUUYECKUX 3aHATHI U 71a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS
oOyyarouMMucs HWHAUBUAYaJIbHBIX 3aJaHHM, IPOEKTOB, UccieqoBaHUi. Pe3ynbraTel 00ydeHus
OTpEENsAoT, YTo OOydYarolifecs: IOJDKHBI 3HaTh, MOHMMAaTh U JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYEHUS TUCIUILINHBL.

Jns dopmupoBaHUs, KOHTPOJS M OLEHKH pPE3yJIbTaTOB OCBOCHUS YUEOHOW TUCIUILIMHBI
UCIIOJIb3YETCSI CHCTEMa OIEHOYHBIX MEpPONPUATUH, NPEACTABIAIOMIAas COO0N KOMIUIEKC Y4eOHBIX
MEpPOTIPHUATHI, COTJIaCOBAHHBIX C pe3yabTaTaMH 00ydeHUs U chopMyaupoBaHHBIX ¢ yuerom OPI'OC
COO (mpenmetnsie pe3ynbTarsl o qucuumiuae) u GI'OC CIIO.

Tunesl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pesyabrar 00yuenus .
MeponpusTHI

| | OcHoBHOE conep:kaHue

1 ®opmyIHpOBaThH

Pa3gen 1. OcHOBBI

0a30BbIe MOHATUA U
CTpOeHHS BellecTBa

3aKOHBI XHMUH
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pesyabrar 00yuenust .
MeponpusTH
1.1 |OK 01 CrpoeHnue aToMOB CocraBmars xummnueckue |1. Tect «CtpoeHue aToMoB
XUMHYECKUX JIEMEHTOB |(DOPMYIIBI COSTUHEHUI B |XUMHUYECKUX SJIEMEHTOB U
Y TIPUPOJIa XUMHUYECKON |COOTBETCTBHH CO MIPUPOIa XUMHUYECKOMN CBSZM».
CBSI3U CTENEHbI0 OKUCIICHUS 2. 3ajaum Ha COCTABJIEHUE
XUMHYECKUX JIEMEHTOB, |XUMHUYECKUX (hopmyI
WCXO/SI M3 BAJICHTHOCTH U |IBYXaTOMHBIX COCTUHEHHIA
AIIEKTPOOTPHUIIATEILHOCTH |(OKCHJIOB, CYIb(OUIOB, THIPUIOB
U T.IL.).
3. 3ajaHus Ha UCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIMKH U
Ha3BaHUM COEIWHECHHUI 11O
HOMEHKJIAType MEXIYHAPOIHOTO
COI03a TEOPETUYECKON U
MIPUKIIATHON XUMUH U
TPUBHATBHBIX HA3BAHWH JIS
COCTAaBJICHUST XUMHUYECKUX
(dhopMys IByXaTOMHBIX
coeHEeHUH (OKCHIOB,
Cynab(GUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPraHUYECKUX
COEIMHEHUH OTIENbHBIX KJIACCOB
1.2 |[OK 01 [Tepuoanaeckuii 3aKkoH | XapakTepu3oBaTh 1. Tect «Mertammaeckue /
OK 02 tabmuma J[. 1. XHUMHYECKHE DJIEMEHTHI B |HEMETaJlLIMYECKHe CBOIMCTBA,
Menpeneena COOTBETCTBUU C UX AIIEKTPOOTPHUIATENILHOCTD U

MIOJIO)KEHUEM B
MEePUOINYECKON CHCTEME
XHMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa

CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX IJIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TI0JIO)KEHHEM B
MEePUOINYECKOIN cucTemMe
XHMHUYECKUX djiemeHToB J[. 1.
MenneeeBay.

2. IlpakTuyeckue 3ajlaHus Ha
YCTaHOBJIEHUE CBSA3U MEXY
CTPOEHUEM aTOMOB XMMUUYECKUX
AJIEMEHTOB U IEPUOANYECKUM
W3MEHEHHEM CBOMCTB
XHMHUYECKUX SJIEMEHTOB U UX
COCIUHEHUN B COOTBETCTBUM C
nojoxkenueM [lepuonnueckon
CHCTEME.

3. IlpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUYECKHUE 3aJaHus HA
XapaKTepU3aLUI0 XUMUUYECKHX
3JIEMEHTOB: «MeTammaeckue /
HEMETaJNIMYSCKUE CBOMCTBA,
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHUATHH

ANEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K 3JICKTPOHY
XUMHUYECCKUX JICMCHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHUEM U IIOJIOKCHUCM B
MEPUOINYECKOMN CUCTEME
XUMHUYCCKUX DJICMCHTOB

J.1. Menneneea»

Pa3zgen 2. XumMuueckue
peakuu

XapakTepu3oBaTh THIbI
XMMHYECKHUX peakuuii

KonTposbHas pa6ora
«CTpoeHnue BenecTsa u
XHMHYeCKHe peaKnumn

2.1

OK 01
OK 04

THIsl XUMHYECKUX
peakuui

CocraBisaTh peakuuu
COCIIMHEHUS, Pa3JI0KEHUs,
oOMeHa, 3aMelleHNns,
OKHUCITUTEIHHO-
BOCCTAaHOBUTCIIbHBIC
peaxuu

1. 3agaun Ha cocTaBIEHUE
YPaBHEHUH PEaKINN:

— COEIMHEHUS, 3aMEeIECHNS],
pasnokeHusi, 0OMeHa,

— OKHCITUTEILHO-
BOCCTaHOBHUTEJIHHBIX PEAKITUi C
HCIIOJIb30BAHHEM METO/1a
AJIEKTPOHHOTO OanaHca.

2. 3aaun Ha pacyeT MaccChl
BeleCcTBa WK 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
PEaKIMK BEIIECTB; PACUEThI
Macchl (00bEMa, KoTYecTBa
BEIIIECTBA) MPOJTYKTOB PEaKIIHH,
€CJIM OJHO M3 BEIICCTB UMECT
npuMecH

2.2

DICKTPOIUTHIECKAS
NUCCOLMALAA U UOHHBIHI
oOMeH

CocTaBiiaThb YpaBHCHUA
XUMHUYCCKUX PCAKIIUKU
HOHHOT'0 0OMeHa ¢
yqaCTuem
HCOPraHUYCCKUX BCIICCTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISIPHBIX 1 HOHHBIX
peaxiuii C yuacTueM KUCIOoT,
OCHOBaHUI M COJICH,
YCTaHOBJIICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JIabopatopHas pabota "Tursl
XUMHUYECKUX peakui'”

Pa3nen 3. Ctpoenue u
CBONCTBa
HEOPraHU4eCcKHX
BellEeCTB

HccaenoBarb crpoenue u
CBOIICTBA
HEOPraHM4eCcKHUX
BellecTB

KonTposbnas padora
«CBOHCTBa HEOPrAaHMYECKHX
BeLIeCTB»
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHUATHH

3.1

OK 01
IK..

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HEOPraHN4CCKUX
BEILIECTB

Knaccupunuposats
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
Ha3BaHME HEOPraHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHAYECKON (hOPMYITBI HITH
COCTaBJICHUE XUMHUYECKON
(bopMyJIbl UCXO/IS U3 Ha3BaHUS
BEILECTBA 10 MEXIYHAPOIHOU
WJIM TPUBHUAIBHOU
HOMEHKJIATYpe».

2. 3amaun Ha pacyeT MacCOBOM
JI0J1i (MacChl) XMMHUUECKOTO
aIIeMEHTAa (COeUHEHNs) B
MoJIeKyJie (cMecH).

3. lIpakTryeckue 3aganus 1Mo
KJIacCU(UKAIIMN, HOMEHKIIAType 1
XUMUYECKUM (PopMyIiaM
HEOPraHMYECKUX BEIECTB
pa3IMYHbIX KJIACCOB.

4. IlpakTHyeckue 3alaHus Ha
OIpeaEeICHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUIa XMMHUECKOI
CBS3M U TUIA KPUCTAJUIMYECKOMN
pelIeTKH

3.2

OK 01
OK 02
IIK...

DU3HKO-XUMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

VYcraHaBIMBaTh
3aBUCUMOCTH (DH3HKO-
XHMHUYECKHUX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOCHUSI aTOMOB 1
MOJIEKYJI, @ TAaK)KEe THIIA
KPUCTaJUTMYECKOM
pEIICTKH

1. Tect «OcobeHHOCTH
XHMUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHHM, aM(POTEPHBIX
TUAPOKCHJIOB U COJICHY.

2. 3aga”Hus Ha COCTaBJIEHUE
YpPaBHEHUN XMMUUYECKUX PEAKIIHI
C y4acTHUEM IPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJVIOB, HEMETAIIJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUH U aM(pOTEPHBIX
TUAPOKCHUJIOB, HEOPTraHUYECKUX
COJIeH, XapaKTEePHU3YIOLIUX HX
CBOMCTBA U CIIOCOOBI MOTyYEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHNs Ha
CBOICTBA U MOJTYYEHUE
HEOPraHUYECKUX BELIECTB
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pesyabrar 00yuenust .
MeponpusTHI
3.3 |OK 01 Wnentudukanms Uccnenosath 1. ITpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KAUECTBECHHBIC PEAKIIMM  (3aJIaHU 110 COCTaBJICHUIO
OK 04 BEILIECTB HEOPraHWYECKHUX BELIECTB (XMMHUYECKUX PEAKIUN C y4aCTUEM
HEOPraHMYECKUX BEILECTB,
MCIOJIb3YEMBIX JUISl UX
UICHTU(UKAITIY.
2.JIaGoparopnas padoTa:
“Unentuduxanus
HEOPraHUYECKUX BEIECTB”

4 Pa3nen 4. Crpoenne u |HUccaenoBatb crpoenne u| KonTposbHas pabora
CBONiCTBA cBoiicTBa oprannueckux |«CTpoeHne u cBoiicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHUX BellecTB
BellecTB

4.1 [OK 01 Knaccudukanms, Knaccudunmponats 1. 3amaHus Ha coCTaBJIEHHE
IK... CTPOEHUE U OpPraHMYeCKHE BEIIECTBA B |HA3BAaHU OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBHHM C UX COEIMHEHUH TTO0 TPUBUAIBHOUN HIIH
OpraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapO HOU
CUCTEeMaTHYeCKON HOMEHKJIIAType.
2. 3aga"Husa Ha COCTaBJIEHUE
MOJIHBIX U COKpAIICHHbIX
CTPYKTYPHBIX (hopMYyIT
OpraHNYeCKUX BEIECTB
OT/IEIbHBIX KJIACCOB.
3. 3aauun Ha onpeneaeHue
npocTeuen GopMyIibl
OpraHNYeCcKON MOJIEKYJIbI, UCXOIS
U3 2JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATh 1. 3amaHus Ha cOCTaBJIEHUE
OK 02 COCJIMHEHU I 3aBUCUMOCTH (DH3HKO- YpaBHEHUH XMMUUYECKUX PEAKIIHI
OK 04 XUMUYECKUX CBOMCTB C y4acTUEM OPTaHUYECKHX
IK... OpPraHMYECKUX BEILECTB OT |BEIIECTB HA OCHOBAHUU HX

CTPOCHUS MOJICKYIJI

COCTaBa U CTPOCHHSL.
2. 3agaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIUH,
WLTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C YUETOM MEXaHH3MOB
MPOTEKAHUS JAHHBIX PEaKIui 1
FeHETUYECKOU CBS3U
OpraHMYeCKUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHEbIe 3a1a4u 110
YpaBHEHUSM PEAKIUil C y4acTHEM
OpraHUYECKUX BEIIECTB.

4. JlabopaTopHas paboTa
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pesyabrar 00yuenust .
MeponpusTHI
“IIpeBpalieHrst OpraHUYECKUX
BELIECTB IIpU HarpeBaHuM"
4.3 |OK 01 Wnentudukanms Hccnenosats 1.IIpakTuKO-OpUEHTHUPOBAHHbBIE
OK 02 OPraHNYECKUX BELIECTB, |[KAUECTBEHHBIE PEAKIIMM  |3aJaHMS 110 COCTABIICHUIO
OK 04 UX 3HAYCHUE U OPraHNYeCKHUX XUMUYECKUX PEAKLUN C y4aCTUEM
IIK... IPUMEHEHUE B OBITOBON (COEIMHEHUMN OTAEIbHBIX |OPraHUYECKUX BELIECTB, B T.U.
1 TIPOU3BOJICTBEHHON KJIaCCOB MCIOJIb3YEMBIX JUISl UX
JESATEIbHOCTH YEJI0OBEKA uAeHTU(PUKAINY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentuduxanuisi OpraHnyecKux
COEIUHEHNN OTAEILHBIX KJIAaCCOB™’
5 Paznea 5. XapakTepu3zoBaThb
Kunernueckue n BJMSAHHE PA3JIUYHBIX
TepMoAMHAMHUYeckHe |(GaKTOpoB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTeKAHUSA XMMHYECKHX peaKkuui
XMMHYECKHUX PeaKIui
5 |OKO01 CKOpOCTh XMMHUUYECKUX | XapaKTepUu3oBaTh [IpakTUKO-OpHUEHTHPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BIIMSIHUE KOHIIEHTPAUM  |TEOPETUYECKUE 3aJaHUs Ha
IIK... paBHOBECHUE pearupyromux BeecTB U (aHaIu3 GakTOpOB, BIUAIOLIMX HA
TEMIIEPATYPBI HA CKOPOCTh [U3MEHEHNE CKOPOCTH XMMHUYECKON
XMMHMYECKHUX PEaKIUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OPHUEHTUPOBAHHBIC 3a/1aHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHHEe npuHuumna Jle-
KOHLIeHTpauuu Bemects, |lllarense s HaxoxneHus
peaxkuuu cpeasl u HaIpPAaBJICHUS CMEILECHHUS
TEMIIEpaTyphl Ha PaBHOBECHS XUMUYECKON PEAKLIUU
CMellleHHe XUMUYECKOTO |U aHalu3 (GaKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHNE XUMHUYECKOTO
paBHOBECHS
6 HccaenoBaTh
Paszes 6. PacTBopbr HCTHHHBIEPACTBOPBI €
3aJaHHbIMH
XapaKTepUCTHKAMH
6.1 |OK 01 ITonsatue o pactBopax  |Pasnuyars ucTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOPbI pacTBOPOB.
IIK ... 2. IIpakTuKO-OpUEHTUPOBAHHbIE

PpaCUYCTHBIC 3alaHN Ha
JAUCTICPCHBIC CUCTEMBI,
HCIIOJIb3YEMBIC B OBITOBOM M
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pesyabrar 00yuenust .
MepOonpusITHI
IIPOU3BOJICTBEHHON JIESTEILHOCTH
4esoBeKa
6.2 |OK 01 Uccnenoanue coiicts |MccnenoBath hu3nKo- Jlaboparopuas pabota
OK 04 pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOpOB”
IIK ... VCTUHHBIX PacCTBOPOB

Il | IpogeccuonaLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (Co/lep:KaHMe TPUKJIATHOTO MOLYJIsI)

7 Paspnen 7. OuenuBath nocjaeacTBus|3ammra Keica (c yaerom
Xumus B ObITY U OBITOBOI U Oyayuieil npogeccuoHaIbHON
NPOU3BOCTBEHHOM NPOU3BOACTBEHHOM NAeATeJJbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YeJ10BeKa ¢ NMO3ULUii

JIKOJIOTHYECKOM
0e3onmacHocTH

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B ObITY U
MIPOU3BOJICTBEHHON
NeATeIbHOCTH YeJI0BEKa

O1neHnBaTh MOCIIEACTBHUSI
OLITOBOM U
MPOU3BOJACTBEHHOMN
JIeITEILHOCTH YeJIOBEKa C
MO3UIINH DKOJIOTHUECKOH
0e30I1aCHOCTH

Ketic (c yuerom Oynymeit
poecCHOHATBHOM
JESITEIbHOCTH )

Bo3MoxHBIE TEMBI KEHCOB:

1. IloTemienne KIuMaTa u
BBICBOOOKIEHIE Fa30BBIX
THUAPATOB CO JIHA OKEaHa.

2. byayuiue matepuansl 1Jisl aBua-
, MaIlIHO- ¥ TPUOOPOCTPOCHUSI.
3. HoBble Matepuaiibl 1ist
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PacCTUTENBHBIX IIPENapaToOB
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