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PaGouast mporpamya yueOHoro mpeavera «XnMus» paspaGorana ma ocnoe @I oC
cpentero obmero oOpasoBanus (nanee — ®IOC COO). B coorBeTcTBHH ¢ PekoMeHIalHAMH 110
OPraHM3aIMH TOTYYEHHS CPEHEro o0uero 00pa3oBaHus B Npe/ieax OCBOCHI 00pazoBaTeIbHbIX
IPOTPAMM CpeHero NpodeccHOHaTLHOro 00pasoBaHis ¢ yIeTOM tpeGopanuit ®I'OC CIIO no

cnermanbioctH 38.02.01 «DKoHOMUKA 1 OyXraaTepekuii yuaer (o otpaciam) Ne 69 o1 5 pepasisd
2018 1.

Pazpaborunxu:
AGaxapoa Aiimar 3aruposHa, npernosasare> BBK auciumiuHel «Xumus» MaxauKaTHHCKOro
¢uuana GUHAHCOBOTO YHHBEPCHTETA.

PaGouasi mporpamMMa y4eGHOro MpeaMeTa paccMOTpeHa i peKoMen/I0Bata K ymepmu'éﬂmo

Ha 3aCeIaHuH l'lpCJlMCTHOﬁ (HHKJIOBOﬁ) KOMHCCHH €CTECTBEHHO-HAYYHbIX JUCUHUIIINH

I[IpoTokou oT « L& » __OF 2023 1. Ne_f/

Ilpencenarenb MpeMETHOH (1MKII0BOH) %

KOMMCCHH Jlanratosa S1.A.
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1. IMacmopt paGoueii mporpaMMbl TUCIHIJIMHBI
OIIb. 10 Xumus

1.1. ObaacTs npuMeHeHus1 padoyell MPOrpaMMbl

[Tporpamma 001I€00pa30BaTENbHON YU4eOHON NUCHMIUIMHBI «XUMHS» NpeAHa3HAYeHa s
W3YyYCHHUS XHMHUH B TPOPECCHOHATBHBIX 00pa30BATEIBHBIX OpPraHU3ALUAK, PEATHU3YIOIINX
00pa3oBaTeNBbHYI0 MPOrpaMMy CpelHero oO0miero oOpa3oBaHHs B Tpeieiax OCBOCHUS
OCHOBHOM TmpodeccHoHaIbHON oOpa3oBarenbHoil mporpammbel  (OIIOIT) CIIO nHa 6ase
OCHOBHOTO 001Ier0 00pa30BaHUs MIPU TOJTOTOBKE CIICIIUAIMCTOB CPETHETO 3BCHA.

1.2. MecTo y4eOHOro npeiMeTa B CTPYKTYpe OCHOBHOH 00pa3oBaTe/IbHOI MPOrpaMMbl

VYueOublii npenMer «XUMHS» SBISCTCS 00s3aTEIbHON YacThIO 00IIe00pa30BaTEIHHOTO
LIMKJIa OCHOBHOM 0Opa3oBarenbHoOi nporpammbl CIIO B cootBercTBuuM ¢ @I'OC no crnenuanbHOCTU
38.02.01 OxoHOMHMKA U OyXTaNTepCKUil ydeT (110 OTpaciisiM).

1.3. lleab ¥ nJ1aHUpYyeMble pe3yJbTaThl 0CBOEHHs Y4eOHOro nmpeamera:

®opMuUpOBaHUE y CTYAECHTOB XMMHMUYECKOH COCTaBJISAIOLICH €CTECTBEHHO-HAYYHOM KAapTHHBI
MUpa KaK OCHOBBI IPUHATUS pPEIIEHUH B KU3HEHHBIX M IPOU3BOACTBEHHBIX CHUTYalUsX,
OTBETCTBEHHOTI'O IIOBEJICHUS B IPUPOIHOM cperie.

3amaun yueOHOTO IIpeAMeTa:

1) chopmupoBaTh NMOHMMaHUE 3aKOHOMEPHOCTEH HPOTEKaHHUS XUMMUYECKHX IPOLECCOB U
ABJICHUM B OKpYXalolled cpene, UEeJIOCTHOW HAay4yHOM KApTUHBI MHpA, B3aUMOCBA3U H
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHsS NPOBOJUTH pacueThl IO XHMHUYECKUM (opMmynamM M ypaBHEHHSIM
XUMHYECKMX  peaklui, IJIaHUpOBaTb W  MHTEPIPETUPOBATH  PE3YyJIbTATBl  XUMHUYECKHX
HKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKM NMPOBEACHHUS XUMHUYECKUX HKCHEPUMEHTATbHBIX MCCIIEOBAHUMN C
coOroieHreM MpaBuJl 0€30MacHOr0 OOpallleHus C BELECTBAMU U JJAOOPaTOPHBIM 000pPYI0BaHUEM;

4) pa3BuUTh YMEHUS aHAJIU3UPOBATh, OLIEHUBATH, MPOBEPATH Ha JIOCTOBEPHOCTh U 00001IaTh
MH(pOPMaLIHI0 XUMHUUECKOT0 XapaKTepa U3 pa3INdHbIX HCTOUYHUKOB;

5) copmupoBaTh YMEHHSI IPOrHO3UPOBATH MOCIIEACTBUS CBOEH JEATEIIbHOCTH M XUMHUECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopmMHpOBaTh MOHMMAHUE 3HAUUMOCTH JAOCTHKEHUH XMMMUYECKOW HAYKH U TEXHOJIOTUH
JUISL pa3BUTHS COLIMATIBHOM U TPOU3BOJCTBEHHOMN cdep

VY4eOunbiii mpenmer «Xumus» odecrieyuBaeT (popMHUpOBaHUE OOLIMX KOMIIETEHLUH 10 BCEM
Bugam nesrenbHoctd OI'OC no cnenumanpHOocTH 38.02.01 DKOHOMUKA U OyXTranTepcKuil ydueT (1o
otpacisaMm). Ocoboe 3HaueHue yuyeOHBIH MpeaMeT UMeeT NpU (POPMUPOBAHUU U PA3BUTUU OOIIUX
komnerennui OK 01, OK 02, OK 04, OK 07

Koxu ILnanupyemMsble pe3y/ibTaThbl OCBOCHHUS Y4eOHOI0 IpeaMeTa

HAaUMeHOBaHHe

(popmupyembIx

KoMIeTeHHii Oo0mme JAucuumimHapHble(NpeIMeTHbIE)
OK 01. Beibupats B 4acTu TPYAOBOIO | - BJIAJIETh CUCTEMOM XMMHUYECKHX
CHOCOOBI pelIeHus BOCIIUTAHMSA: 3HaHMH,  KOTOpas  BKJIKOYAeT:
3a1a4 - TOTOBHOCTb K TPYyZy, OCO3HAHUE | OCHOBOIIOJATaroIne MTOHSATHS
npodeccuoHaIbLHON LIEHHOCTHU MacTepCTBa, | (XMMUYECKUH  JJIEMEHT,  aToM,
NEATEILHOCTH TPYIOTIOOHE; AJIEKTPOHHAs 000JIOYKa aTtoma, S-,
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MMPUMCHHUTCIILHO K
Ppas3INIHbIM
KOHTCKCTaM

- TOTOBHOCTb K  aKTHUBHOH
JEATEIIBHOCTH TEXHOJIOTMYECKON U
COLIMAJIbHOU HaIIPaBJIECHHOCTH,
CIOCOOHOCTh MHULMUPOBATh,
IUIAHUPOBaTb M CaMOCTOSATEIbHO
BBITOJIHATH TAKYIO JESATECIBHOCTD;

- HMHTEpeC K Pa3IUYHBIM cdepam

npo¢eCCHOHAIBHON
JIeSITEIIbHOCTH,

OBianeHue  yHHBepPCAJbHbIMH
Yu4eOHBIMH  TO3HABATEJbHBIMU
JeHCTBUSIMH:

a)0azoBble JIOTHYEeCKHUe
JelCcTBHA.

- CaMOCTOSTEIIHHO
dbopMynupoBath u
aKTyaJIu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIMBATh CYLICCTBEHHBIN
NMpU3HAK WM OCHOBaHUS IS
CpaBHEHHS, KJIACCUPUKAIMH H
0000111eHN;

- ONPEACIIATh UENU JIESITENbHOCTH,
3a7laBaTh IMapaMeTpbl U KPUTEPUU
HX JIOCTH KCHHS,

- BBISABISATh 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCHUTb  KOPPEKTHUBBI B
JIESTEIbHOCTD, OILICHUBATh
COOTBETCTBUE PE3YJbTATOB LIENAM,
OIIEHUBATh PUCKH TOCIEACTBUI
JIESATCILHOCTH;

- pa3BUBaTh
MBIIIJICHUE npu
JKU3HEHHBIX TTPo0sieM
0) 0a30BbIe MCCIEI0BATEILCKHE
JeHCTBUA:

- BIAACTh HaBBIKAMHU Y4eOHO-
HCCIIEIOBATENILCKOW U TPOEKTHOU
eI TCILHOCTH, HaBBIKAMU
paspereHus mpooieM;
- BBIABIISATE
CIIEICTBEHHEIE CBSI3HU i
aKTyaJIN3UPOBATH 3a7ayvy,
BBIJIBUTATh TUIIOTE3Y €€ pEelIeHUs,
HaXOJIUTh aApPTYMEHTHI TS
JOKa3aTelbCTBa CBOMX
YTBEPKICHHIA, 3aJ1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;
- AQHAJIM3UPOBATH IOJYYECHHBIE B
X0J1e peLeHust 3aJa4n

KpEaTUBHOE
pelIeHnn

MIPUYHHHO-

p-, d-ajekTpoHHBIE  OpOUTANH
aTOMOB, HOH, MOJIEKYIIa,
BaJICHTHOCTb,

ANEKTPOOTPHULATEIIBHOCTb,
CTENEHb OKHCIICHHUS, XUMHUYECKas
CBSI3b, MOJb, MOJIApHas Macca,
MOJIIDHBIA  00BEM, YIJIEPOJHBIN
CKeJeT, (pyHKIMOHANbHAsA TpymIa,
paauKal, U30MEpus, HU30MEPHI,
TOMOJIOTUYECKUHA Ppsifl, TOMOJIOTH,
YIJIEBOAOPOABI,  KUCIOPOI- U
a30Tco/epKallne COEIMHEHMUS,
OMOIOTHYeCKH AKTUBHBIC
BeliecTBa  (yrJI€BOIBL,  KHPHI,
Oelnku),  MOHOMEp,  IOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMUS, KpUCTaJUIMYECKas
pemeTka,  TUMBl  XHUMHYECKUX
peakuuit (OKHCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE, 9K30-U
SHIO0TEPMUYECKHE, peakuuu
HOHHOTO  OOMEHa),  pacTBOD,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAsT AUCCOLUALIMS,
OKUCITUTEND, BOCCTaHOBUTEb,
CKOpPOCTb XHMHYECKOW pPEaKLHH,
XMMUYECKOE PaBHOBECHE), TEOPHH
U 3aKOHBI (TEOpHUS XUMHUYECKOTO
CTPOEHHSI OPraHMYECKHX BELIECTB
AM. byrtnepoga, TEeOpHs
ANEKTPOJIUTUYECKON
JYCCOLMAaIuH, MEPUOANYECKHI
3akoH J[.1I. MennaeneeBa, 3akoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN
S3bIK  XUMHH, (DAKTOIOTUUECKHUE
CBEIICHUS O CBOMCTBaxX, COCTAaBE,
MOTy4YECHU N " 06e30macHOM
UCII0JIb30BaHUU BAYKHEUIINX
HEOPTraHWYECKNX U OPTaHHMYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU
JIeSITEIbHOCTH YEJI0OBEKa,

- YMETh BBISBISITh XapaKTEpHbIE
MIPU3HAKU " B3aMMOCBS3b
W3YYEHHBIX TOHATUNA, MPUMEHATH
COOTBETCTBYIOIINE TOHITHSI TIPH
ONHUCAaHUU CTPOCHHS U CBOWCTB
HEOPTraHWYECKNX U OPTaHHMYECKHX
BEIIECTB U UX IIPEBPALLCHUN;
BBISIBIIATH B3aMMOCBS3b
XUMUYECKUX 3HAHUM C MOHSATUSIMHU




pe3yJIbTaThl, KPUTHYECKHU
OLICHUBATh MX JOCTOBEPHOCTb,
MPOTHO3UPOBATh  M3MEHEHHE B

HOBBIX YCJIOBHSIX;

- yMeTh MEPCHOCUTh 3HAHUS B
MMO3HABATEIIPHYIO U MPAKTHYECKYIO
001aCTH KU3HEICATCIBHOCTH;

- YMETh UHTETPUPOBATH 3HAHMS W3
pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIABMIaThL  HOBBIE  HJEH,
npejjiaraTh OpUTHHAIILHBIC
MOAXObI U PEIICHHMS;

- CIIOCOOHOCTh X HCIOJIb30BaHUS
B ITO3HABATEJILHOM M COLMAJIbHOM
MIPAKTUKE

U TPEICTaBICHUAMH  JPYrUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETh HCIIOJIb30BAaTh
HAaMMCHOBaHUS XHUMHYECKHUX
cOoeJUHEHUN MEXKIYHAPOIHOTO
cor3a TEOPETUYECKOMN u
MPUKIATHON XUMHUH "
TpUBHUAJILHbBIC Ha3BaHMUS
BOKHEHIIIUX  BEHICCTB  (ITHIICH,
aneTwieH, TIJHIepuH,  (GEHOI,
dopmanbaerun, yKCYyCHas
KUCJIOTa, TJIMIMH, YrapHbIA ras,
YIJIEKUACIIBIA ras, aMMHUAK,
raiieHas  HM3BeCTh, HeramicHas
W3BECTh, IIUThEBAs colda W
IPYTHX), COCTaBIATH (OPMYIIbI
HEOPraHUYECKNX U OPraHMYECKUX
BEILECTB, YPaBHEHUS XMUMHUYECKUX
peaknui, OOBSICHITh WX CMBICI,
MOJTBEPKIATh XapaKkTepHbIC
XHUMHUYECKHE CBOWMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU

OKCIIEPUMEHTAMH H  3aIUCAMHU
YpaBHEHUN XUMUYECKUX PEAKIUN;

- YMCTb YCTaHaBJIMBATb
MPUHAJICIKHOCTD N3YUCHHBIX
HCOPTaHNUYCCKUX U OPraHUYCCKUX
BCIICCTB K OIIpCACIICHHBIM

KJIaccaM W TpynmnaM COEAUHEHH,
XapakTEepU30BaTh HUX COCTaB U
BayKHEHTIIIIEe CBOMCTBA;
ONpenensiTh BHUIBl XHMHYECKUX
cBsi3ell  (KOBaJIGHTHAas, WOHHAas,
MeTaJuIMuecKas, BOJIOPOJTHAS),
TUTIBl KPUCTATUYECKUX PEIMIETOK
BEILIECTB; KJaccu(uurupoBaTh
XUMUYECKHUE PEaKIIHNH;

- chopmupoBaTh MpeACTaBICHUS:
0 XHMHUYECKOM COCTaBIISIOLICH
€CTECTBEHHOHAYUYHOH KapTHUHBI
MHpa, POJW XUMHUU B TIO3HAHUU
SIBJICHUI MIPUPO/IBI, B
(GOpPMHUPOBAHWHM  MBINIUICHUSI U
KYJIbTYpbI JUYHOCTH, ee
(YHKIIMOHATBFHOH  TPAaMOTHOCTH,
HEOOXOMUMOM  JNii  pelIeHHs
MPaKTUYECKHUX 3a/1a4 u
AKOJIOTUYECKH 000CHOBaHHOTO
OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOAHON Cpene;

- YMETb [IPOBOJIUTH PACUYETHI 10
XUMUYECKUM (OopMysIaM U




YpaBHEHHSIM XUMUYCCKUX PEAKITH
C HCITOJIb30BaHHEM (PU3NICCKUX
BEJIMYMH, XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIC YCIIOBHS) Ta30B,
KOJINYECTBA BEILIECTBA;
UCIIOJIb30BaTh CHCTEMHbBIE
XUMHUYECKHUE 3HAHUS JUIS
NPUHATHUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX

IMPUMCHCHUCM

OK 02. Ucnonp3oBath | B 00/1acCTHLIEHHOCTH HAY4YHOIO | - YMETh MJIAHUPOBATH u
COBpPEMEHHBIE TMO3HAHUS: BBITIOJHSATh XUMHYECKUN
Cpe/CTBa MOUCKA, - c(OPMHUPOBAHHOCTD | SKCIICPUMEHT (mpeBparieHus
aHamm3a u MHUPOBO33PCHUS, OPraHWYECKHX  BEHIECTB  IPH
UHTEPIpETAUN COOTBETCTBYIOIIETO HarpeBaHWM, IOJYYCHUE OSTUIICHA
UHPOpPMALIUHU 1 COBPEMEHHOMY YpPOBHIO Pa3BUTHS | U HM3Y4YEHHE  €r0  CBOWCTB,
UH(POPMAIIMOHHBIC HAYKU U OOIIECTBCHHOM MPAKTHKH, | KAYECTBEHHbBIC peakiuu Ha
TEXHOJIOTUM IS OCHOBAHHOTO HA JUAJIOTE KYJIbTYD, | albJCrUbl, KpaxMal, YKCYCHYIO
BBIIOJIHCHUS 32144 CHOCOOCTBYIOIIETO OCO3HAHMIO | KUCIIOTY; JICHATypanusi OCIIKOB
npoeccuoHaIbHOM CBOEr0 MeCTa B IIOJIUKYJIBTYPHOM | IIpH HarpeBaHuy, L(BETHBIC
JeSITeIIbHOCTH MUDE; peakimu ~ OEIKOB;,  MPOBOJUTH

- COBCPIICHCTBOBAHUEC SI3BIKOBOH U pCaknuun HUOHHOT'O O6M€Ha,

YUTATEIbCKOM  KYIbTYpPBHl  Kak | ONpPEeNsTh cpeny BOJIHBIX

CpEIICTBA B3aMMOJCHCTBHSI MEXIY | paCTBOPOB, KaueCTBECHHBIC

JXOJIMHU U ITIO3HAHUS MUPA;
- OCO3HaHWE IIEHHOCTH Hay4YHOU
JIeATEIbHOCTH, TOTOBHOCTH

OCYILIECTBIISATh ~ MPOEKTHYD U
HCCIIEIOBATENIbCKYIO
JIEATENIbHOCTh UHJMBUAYAIBHO U B
IPYIIIE;

OBiageHue  YHUBEPCAJIbHBIMH
Y4eOHBIMH  TO3HABATEJbHBIMU
JeHCTBUSIMM:

B) padorta ¢ nHpopManmeii:
- BJIAJICTH HABBIKAMH ITOJIYUCHUA

uHpOpMALlUM M3  HUCTOYHHKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATh  IIOMCK, aHaju3,
CHUCTEMATH3ALNIO u
UHTEPIIPETALMIO uHpOpMaLuu
pa3aMYHbIX BUIOB U (opMm
IIPEICTABIICHMS;

- CO3JaBaTb TEKCThI B Pa3JIMYHBIX
(I)opMaTax C Y4YC€TOM Ha3HA4YCHUMA

uH(popManun " LIEJIEBOM
ayJIMTOpHH, BBIOUpast
ONTUMATBHYIO bopmy

MNPCACTABJICHUA U BU3yalIu3alluu,

peakuuu Ha cynbdar-, kapOooHaT-
U XJIOpUA-aHWUOHBI, Ha KaTHOH

aMMOHMS; pemarhb
AKCIIEPUMEHTAJIbHBIE 3a/aydl IO
TeMaM "Meramib" u
"HemeTannbl") B COOTBETCTBUU C
IpaBUIaMU TEXHUKU
0€30MacHOCTH MpU OOpallleHuu ¢
BEIIeCTBAMH U J1aOOPAaTOPHBIM
o0opynoBaHHEM;  TPEJCTABIATH
pe3yJbTaTh XUMHUYECKOTO
JKCIIeprUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOLIUX
peakuuii  u bopMynupoBaTh
BBIBOJBI ~ HAa  OCHOBE  JTUX
pe3yJbTaToB;

- yMETh aHaJTM3UPOBATh
XAMHYECKYIO nHpopmaruto,
MI0JIy4aeM Y0 u3 pa3HbIX

HUCTOYHHKOB (CPEACTB MacCOBOMU
uHpopmanuu, cerb HHTEpHET H
ApyrHe);

- BJaJIeTh OCHOBHBIMH METOJaMU
HAy4YHOTO TIO3HAHUSI BEUIECTB H
XUMHYECKHAX SIBIICHUI




- OLEHMBATh  JOCTOBEPHOCTD,
JETUTUMHOCTh HMH(pOpMaIuu, ee
COOTBETCTBUE MIPaBOBBIM "
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HCII0JIb30BaTh CpencTBa
MH(OPMaLMOHHBIX u

KOMMYHUKAIIMOHHBIX TCXHOJIOT ni

B peuieHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 3amaq c
coOIroieHEM TpeboBaHUi
SPrOHOMHKH, TEXHHUKH
0e30IacHOCTH, TUTHCHEI,

pecypcocOepekeHus, IPaBOBBIX U
THYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BJIAJICTh HaBBIKAMU
pacro3HaBaHUs u 3aILUTHI
uHpopManuy, WHPOPMALMOHHOM

0e30macHOCTH JNUYHOCTH,

(mabnroenue, HU3MEpPEHHUE,
AKCIIEPUMEHT, MOJICITUPOBAHNE);

- YMETh IPOBOAUTH pPACUYETBl IO
XHUMUYECKUM dbopmynam u
YPaBHEHUSAM XUMUYECKUX PEAKLIUI
C HCIIOJIb30BaHHEM (PU3UICCKUX

BEJIMYHH, XapaKTePU3YIOIIHX
BEIIECTBA C  KOJMYECTBCHHOM
CTOPOHBI: MAacCBhlI, o0Bema
(HOpMajbHBIE  YCJIOBHS) Ta3oB,
KOJIMYECTBA BEIIIECTBA;
UCTIOJIb30BaTh CHCTEMHbIE
XUMHYECKHE 3HAHUS TUTST

IMPpUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX
JKHN3HCHHBIX CUTyalusix,
CBA3aHHBIX C B€IICCTBAMHM H HX
MMPUMCHCHUCM

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH U
pabotatsb B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH u
CaMOOIIPEIEICHHUIO;

-OBJIaJICHUE HaBbIKaMH Yy4eOHO-
HCCIIE0BATENIBCKOM, TPOCKTHON U
COLIMAJILHOW NEATEIBHOCTH;
OBiaieHHe  yHUBepCaAJIbHBIMH
KOMMYHHKATHBHBIMH
NeUCTBUAMM:

0) coBMecTHas 1eSITeJIbHOCTD.!

- TOHUMaTh U  UCIHOJb30BaTh
IpPEeUMYIIECTBAa  KOMAaHIHOM U
MHAUBUAYAJIbHON paboThI;

- TIPHUHHUMATh LEIHM COBMECTHOMN
JeSITeIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh JIEHCTBUS IO €€
JOCTHKEHHUIO: COCTABJIATh IUIAH
JEUCTBUM, pacIpeneisiTb poJIk ¢
Y4€TOM  MHEHHMH  Y4YaCTHUKOB
00CyX/1aTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOpAWHHUPOBATb W BBIIOJIHATH
paboTy B YCIOBHSX pEaJbHOTO,

BHUPTYaJIbHOI'O u
KOMOMHHPOBAHHOTO
B3alMOJEICTBUS;

- OCYWIECTBJIATh  TO3UTHUBHOE
CTpPAaTEerMuecKkoe IOBEJEHUE B

Pa3INYHBIX CUTYAIUSIX, IPOSBIISTH
TBOPYECTBO U BOOOpa)keHUE, OBITH
MHHUIUATHBHBIM

OBJjajieHHe  YHHBEpPCAJIbHBIMH

- YMETh
BBIIIOJIHATH

IUIAHUPOBATH U

XUMUYECKUN
JKCIIEPUMEHT (npeBpartueHus
OpraHMYeCKHUX  BELIECTB  IIpH
HarpeBaHuM, MOJy4YEHHE STUJICHA
U U3y4EHHE  €ro  CBOIICTB,
KauyeCTBEHHbIE peakuuu Ha
aJIBJIETUIBI, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JeHaTypauus OelKoB
npu HarpeBaHuH, I[BETHBIE
peakuuu  O€NKOB;  NPOBOJIUTH
peakuuu HMOHHOT'O oOMeHa,
OnpeaeNnsiTh cpeny BOJIHBIX
pacTBOpOB, KaueCTBEHHbBIE
peakuuu Ha cyiabdar-, kKapOoHAT-
U XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHHUS; peuiarb
AKCIIEPUMEHTAJbHBIE 3a/audl IO
TeMam "Meramns" 51
"Hemerannsl") B COOTBETCTBHM C
MpaBUJIaMU TEXHUKU
0€30macHOCTH TpH OOpaIlleHUH C
BellecTBaMM U J1a00paTOPHBIM
000OpyIOBaHUEM;  TPEICTABIAThH
pe3yNbTaThI XUMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu
ypaBHEHUU COOTBETCTBYIOIIHAX
peakmuii U (QOpPMYIUPOBATH
BBIBOJIBI HAa  OCHOBE  JTHUX
pE3yJIbTaTOB




PeryJisiTHBHBIMU J1€HCTBUSIMU:
r) NpUHATHE Cce0si M JAPYrux

Jwoaeii:

- MIPUHUMATh MOTHBBI u
apryMEeHTBbl JpYyrux JIIOAECU IIpU
aHaju3e pe3ynbTaTOB

NeSITEIILHOCTH;
- MPU3HABATh CBOE MPABO U MPABO
JIPYTHX JIFO/ICH HA OLTHOKHY;

- pa3BHBaTh CITOCOOHOCTH
MOHUMATh MUP C TTO3HIIUU JPYTOTO
YeJI0BeKa;

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpYKarollen cpeibl,
pecypcocOepeReHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
efcTBOBAaTh B
Ype3BbIYAHBIX
CUTYaIUAX

B o0y1acTH 3K0JI0THYECKOTO
BOCIIMTAHMSA:

- c(hopMUPOBAHHOCTH
9KOJIOTHYECKOMN KYJIBTYpBI,
IIOHUMAHUC BJIMAHUSA COIIUAJIBHO-
SKOHOMHYECKHUX TIPOIECCOB Ha

COCTOSIHHE IIPUPOTHOMN u
COLIMAIILHOM  Cpellbl, OCO3HAHHE
r7100aJIBHOTO Xapakrepa

9KOJIOTUYECKUX MTPOOIIEM;
- TUTAHUPOBAHUE M OCYIIECTBICHUE
JIEHCTBUIM B OKpYyXXarouien cpeje

Ha OCHOBE 3HAHUA neneun
YCTOMYUBOTO pa3BUTHUS
YeJI0BEYECTBA;

aKTUBHOEC HENPUATHE JEHCTBUM,
MIPUHOCAIIMX BpPEI OKpYyXKarolen
cpene;

- yMEHUue IIPOTHO3UPOBATH
HeOJIaronpusITHbIE 3KOJIOIMYECKHe
MIOCJIEJICTBHSL  ITPEANIPUHUMAEMBIX
JIEHCTBHM, NIPEJOTBPALLATD UX;

- pacimpeHue OTbITa
JESATEIIBHOCTH 9KOJIOTMYECKON
HaIpPaBJIEHHOCTH;

- OBJIQJICHHE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOM, TPOEKTHON U
COIIMAJIbHOM JIeATEIILHOCTH;

- copmupoBaTh MNpeACTABICHUS:
0 XHMHUYECKOM COCTaBIISIOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI
MHUpa, POJIU XUMHH B TO3HAHHUU
SBJICHUI [IPUPOBIL, B
GbOpMUPOBAaHUM  MBIIUICHUS U
KYJIBTYPBI JUYHOCTH, ee
(GYHKIIMOHATBHOW  TPAMOTHOCTH,
HEOOXOIUMOM  JJii  pelIeHUs
MPAKTUYECKUX 3a/1a4y u
9KOJIOTUYECKH 000CHOBAaHHOTO
OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHON CpelE;

- yMeTb coOJroAaTh MpaBHIa
AKOJIOTMYECKH  L€IeCO000pa3HOro
MOBE/CHU B OBITY W TPYIOBOU
JIeATeTLHOCTH B HEeTsTX
COXpPAaHEHHUsI CBOETO 3J0pPOBbs H
OKPYXKaKoIllell MPUPOJHON Cpebl;

YUYUTBIBATH ONAacHOCTh
BO3JCHCTBHUSI Ha JKHUBBIC
OPraHU3MBbl ONPENEIEHHBIX
BEIIESCTB, MoHUMas CMBICT
mokaz3atTens IIpEeAEIbHON

JIOITyCTUMOW KOHIIEHTPALlUH




B pamkax nmporpamMmbl yueOHOTO TIpeIMeTa 00yJaroIIMMICs OCBAaUBAIOTCS TUYHOCTHBIC
(JIP) B cootrBeTcTBUU ¢ TpeboBanusmu ®I'OC COO.

Kon
JIMYHOCTHBIX
pe3yJbTaToB
peanu3anuu
NMPOrpaMMblI
BOCIIHTAHUSA

JINYHOCTHBIE Pe3yJbTAThI
peaiu3alnuu NporpaMMbl BOCIIUTAHUS

JIP 1

Oco3Haronmii ceds rpakJaHHHOM M 3aIlIUTHUKOM BEIMKOW CTPaHBbI.

JIP 2

[TposiBnsitolIUil  aKTUBHYIO TPAXIAHCKYIO [O3UIHUIO, JIEMOHCTPUPYIOIINN
MPUBEP)KEHHOCTh MPUHLUNAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH,
SKOHOMMYECKH AaKTHBHBIH W  yYacTBYIOIIMM B  CTYICHYECKOM U
TEPPUTOPUATLHOM  CaMOYIpaBIE€HWHW, B TOM YHUCIE€ Ha  YCJIOBUSAX
T0OpPOBOIbUECTBA, MPOAYKTHUBHO B3aWMOJCUCTBYIOIIMM M YYacCTBYIOIIMHA B
JIEATETLHOCTH OOIIECTBEHHBIX OPTaHU3aInH.

JIP 3

Cobmroaroiuii HOpMbI MPABOMOPSAKA, CASAYIOUINN HeanaM I'PaXKTaHCKOTO
oOmrecTBa, obecneyeHus OE30MAaCHOCTH, MpaB W cBOOOA rpaxaan Poccum.
JlosibHBI K YCTaHOBKAM M MPOSBICHUSM MpPEACTABUTENICH CYOKYIbTYD,
OTJII/I‘IaIOIlII/If/'I ux orT rpyHH C I[eCTPYKTI/IBHI)IM U ICBUAHTHBIM ITOBCIACHHUCM.
JIeMOHCTPHPYIONIUI HENPHUIATHE U MPEAYIPEKIAOIINN COUAILHO OMAcHOE
MOBEJICHNE OKPYKAIOIINX.

JIP 4

[TposiBnsromuii. ¥ JEMOHCTPUPYIOIIMH  yBaXXeHHE K JIIOAAM  Tpyla,
OCO3HAIOMIMK  [EHHOCTh  coOcTBeHHOTO  Tpyaa.  Crpemsimuiics K
(GOpMHpOBAHHIO B CETEBOM Cpefe JIMYHOCTHOIO U MPO(eCcCHOHAIBLHOIO
KOHCTPYKTUBHOI'O «LIU()POBOTO CIEIa».

JIP 5

JleMOHCTpHpYIOLUH MPUBEPKEHHOCTh K POJHON KYJIbTYpE, UCTOPUUYECKOU
naMaTH Ha OCHOBe JoOBM K PomauHe, pogHoMy Hapoay, Majol poJaMHE,
NPUHATUIO TPAJUIMOHHBIX IIEHHOCTEH MHOTOHAlIMOHAJIBHOTO Hapoja
Poccun.

JIP 6

HpOHBJ’IHIOH.IPIfI YBAXKCHHUC K JIOAAM CTApHICTrO IIOKOJICHUA W T'OTOBHOCTH K
Y4aCTHIO B COHI/IaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBHIKCHUAX.

JIP 7

OCO3H3.IOHIHI>’I IMPUOPUTECTHYKO HCHHOCTHL JIMYHOCTU YCJIIOBCKA, yBa)KaIOH_II/Iﬁ
CO6CTB€HHYIO N Y9YXKYIO YHUKAJIBHOCTH B PA3JIMUYHBIX CUTYyallUAX, BO BCCX
Q)opMax  BUJAax JCATCIbHOCTH.

JIP 8

[IposiBnsromnidc M JEMOHCTPUPYIOLIMM  yBa)KEHHE K IPEACTABUTEISIM
Pa3IMYHBIX 3THOKYJIBTYPHBIX, COLMAIBHBIX, KOH(PECCHOHAIBbHBIX M HHBIX
rpynn. ConpuyacTHBIH K COXpPAaHEHHWIO, MPEYMHOXXEHHUIO W TPaHCIALUU
KYJIbTYPHBIX TPAaJIULMA M LEHHOCTEH MHOIOHALMOHAIBHOIO POCCUHCKOIO
rOCyapcCTBa.

JIP 9

Colmroaromuyii ¥ MponaraHJIuPYyIOIIUi MpaBuiia 3I0pOBOr0 U OE30MacHOTO
oOpa3a IKU3HHU, CIOpPTA; MPEAYNPEKAAIMUNA TUOO MPEOo0TIeBAIOIIUI
3aBUCUMOCTHU OT aJIKOI'OJisi, Ta6a1<a, IMCUXO0AKTUBHBIX BCIICCTB, a3apTHBIX UIP
u T.4. CoXpaHSIOMMA TCUXOJIOTHYECKYI0 YCTOMUMBOCTh B CHTYaTHBHO
CJIOKHBIX W CTPEMUTCIIBHO MCHAIOIMUXCA CUTyallusIX.

JIP 10

3aboTsAmuiics O 3alUTe OKpYXarolled cpeapl, COOCTBEHHOHM U UyKOH
0€30I1aCHOCTH, B TOM 4YHUCIIE IU(PPOBOI.

JIP 11

[TposiBnsitomuii  yBaX€HHE K OCTETUYECKHM [EHHOCTAM, OOIadaroImuii
OCHOBaMH ICTETUYECKOU KYJIbTYPHI.

JIP 12

[IppuHUMaOIIMI CEMEMHBIE LEHHOCTH, TOTOBBIM K CO3JAHUID CEMbU U
BOCIIMTAHUIO JIETEH; NTEMOHCTPUPYIOIINI HEMPUATHE HACWINS B CEMbE, yXOJIa
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oT pO,Z[HTCJIBCKOﬁ OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHUM CO CBOHUMHU
JCTbMH U UX (1)I/IHaHCOBOl"O COJCPpIKAHM.

JInyHOCTHBIE Pe3yJIbTAThl PeaJiM3alui NPOrpaMMbl BOCIIUTAHUS,

OonpeaecJICcHHbIC OTPAaCJI€BbIMU TpeﬁoBaHI/IﬂMI/I K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTH

JIP 13

CoOmonatouii B cBOe TPO(ECCUOHATBLHOM JIEATEIBHOCTH JTUYCCKUE
NPUHIUITBI: YECTHOCTH, HE3aBUCUMOCTH, MPO(ECCHOHAILHOTO CKENTUIIU3MA,
MPOTUBOJICUCTBUS KOPPYHIMU U DKCTPEMHU3MY, OOJIaarOUIuil CHUCTEMHBIM
MBIIIJICHUEM HW YMCHHUCM IPUHUMATL PCHIICHUC B YCIOBHUAX PUCKA U
HEOTPEICIICHHOCTH

JIP 14

['OTOBBI  COOTBETCTBOBATH  OXKUAAHUAM  paboTomareneil:  IPOEKTHO-
MBICIAMH, 3((EeKTUBHO B3aMMOACHUCTBYIOIMM € WiIEHAMM KOMaHJAbI U
COTPYAHUYAIOIIMN C JAPYTMMHM JIIOAbMH, OCO3HAaHHO  BBINOJHAIOIINAN
npodeccuoHanbHble  TpeOoOBaHUS, OTBETCTBEHHBIH, IIyHKTYaJIbHBIH,
JUCLUTIIIMHUPOBAHHBIM, TPYAOIOOUBBIH, KPUTUYECKH MBICJISIIIHAMN,
HAlICJICHHBI Ha JOCTM)KEHUE IIOCTABJICHHBIX LEJEH; JAEMOHCTPUPYIOLIUN
po¢eCCHOHATIBHYIO )KU3HECTOUKOCTD

JIP 15

OTKpBITBI K TEKYIIMM M TEpPCHEKTUBHBIM H3MEHEHHUSM B MHpE Tpylda U
npodeccuit

JIMYHOCTHBIE pe3yabTaThbl peajJdu3alvi nNporpaMmmMbl BOCIIUTAHUA,

ONpeacJCHHbIC KIIIOY€BbIMH paﬁoTonaTenﬂMu

JIP 16

CriocoOHbI  oco3HaBaTh BbIOOp Oyaymiedl mnpodeccun Kak MyTb MU
criocoOpeann3anuu COOCTBEHHBIX )KU3HEHHBIX TJIAHOB.

JIP 17

CriocoOHbIH ObITh BHUMATENbHBIM, YCUAUYUBBIM U CKPYIYJI€3HBIM,IPUHUMATh
KOHCTPYKTUBHBIE  pELIEHUs, pPAaclIpeiensiTh COOCTBEHHbIEpECYpChl U
YIIPABJIATH CBOUM BPEMEHEM.

JIP 18

AKTHBHO TNPUMEHSIOINIMNA TOJY4YEeHHbIE MPOPECCHOHATbHBIEKOMIETEHIINU B
IIPAKTUYECKOU NEeATEIbHOCTH

JIP 19

[TposiBnsitolIMil ~ 3MOLMOHANBHYIO  YCTOMYMBOCTH M CIIOCOOHOCTH
eéperynupoBaTh. JleMOHCTPUPYIOLINI CIOCOOHOCTh K CTPECCOYCTONYMBOCTH,
yMeHHE paboTaTh B peKMME MHOT03aJJaYHOCTH.

JIP 20

]_—[eMOHCTpI/Ipy}OH_II/Iﬁ CIIOCOOHOCTH K HpaKTquCKOﬁ JACATCIIBHOCTH

JIP 21

JleMoHCTpUpyIOIIMKA  CHOCOOHOCTh K KOMMYHUKAIIMOHHOW aKTUBHOCTHU
BIIpodeccuoHaIbHON cdepe U H3PPEeKTUBHOMY MOBEJICHHUIO HA PHIHKETPY/AA

JIP 22

[MposBsronuit yMEHUE TUTAHUPOBATh u pea30BhIBATh
cobcTBeHHOETIpO(DECCUOHATTFHOE W JIMYHOCTHOE  Pa3BUTHE, a TaKkKe
CIIOCOOHOCTH KCAaMOOOYUICHHIO.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOT O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bun yaeOHOM paboThI

O0BeM B gacax

O6bem 00pa3oBaTenbHOM MPorpaMMbl y4eOHOTO MpeaMeTa 69
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM

TEOpETHYECKOe 00yUeHne 32
MIPaKTUYECKHE 3aHATHS 37

nabopaTOPHBIE 3aHATHS

KOHTPOJIbHBIE paOOTHI

KypCOBO# MpoekT (paboTa) (ecim mperycCMOTPEHO)

CaMOCTOATCIIbHAA pa60Ta

[TpomexyTounas atTectanus B popme nuddepeHImpoBaHHOrO 3aueTa




2.2. TeMaTH4yeCKMil IJIAH U COJAepPKaHMe YUeOHOT0 NpeaMeTa

Koanl
KOMIIeTEeHIIHIA,
Coaep:xanue yue0HOro Mmatepuasia u ¢opMsbl OpraHu3anuu dbopmMupoBanu
HaumenoBanue O0beM
Pa3ieJioB U TeM eSITeIbHOCTH 00y AKX S gacop | 1© KOTOPRIX
Crmocoo0cTByeT
3JIEMEHT
NMPoOrpamMMbl
1 2 3 4
OcHOBHOE coep:kaHne 69
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. Conep:xanue 4 OK 01
Crpoenue atomoB | 1. | CoBpeMenHas Mopenb crpoeHus aromMa. CHMBOJIMYECKMH S3BIK XUMHMU.XUMHYECKHH OJIEMEHT. JIP 1
XHUMHUYECCKHX DnekTpoHHas KoHpuryparus aroma. Kinaccudukamus XMMHYECKUX 3JEMEHTOB (s-, P-, O-31eMeHTHI). JIP 19
DJIEMEHTOB U BanentHbsie 37eKTpOHBI. BaleHTHOCTh. JJNEKTPOHHAS MPHPOJA XHUMHUYECKOH CBS3H. OIEKTpo- (2
npupona OTPULIATEIILHOCTh. BBl XUMHUECKOW CBS3M (KOBaJCHTHAs, MOHHAS, METANINYECKAs, BOJOPOIHAS) H
XAMHYECKON CrocoObI €€ 00pa3oBaHUS
CBA3H B Tom umcie NpakTHYeCKUX 3aHATHI 2
1. | Pemrenne 3amaHMii Ha WCIOJB30BAHHUE XUMHUYECKOM CHMBOJIIMKA M Ha3BaHUM COCIMHCHUH 10
HOMEHKJIATYPE MEXKIYHAPOJIHOTO COI03a TEOPETUYSCKOW W TPHUKIAJHOW XHUMHH W TPHBHAIBHBIX
Ha3BaHWM I COCTABJICHUS XUMHUUYECKUX (HDOPMYN JBYXaTOMHBIX COCIUHEHHH (OKCHIIOB, CyIb(HUIOB,
TUAPHUIOB U T.IL.) ¥ IPYrMX HEOPTaHUYECKMX COEAMHEHUM OTAENbHBIX KiaccoB.IIpakTiuueckue 3aganus |2
Ha YCTAHOBJICHHE CBSI3U MEXAYy CTPOCHHEM AaTOMOB XHMHUYECKHUX OJIIEMEHTOB M MEPUOAUYECKUM
W3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCIMHEHHMH B COOTBETCTBUH C ITOJIOKEHHEM
[lepronueckoi CUCTEMBI.
Tema 1.2. Conep:xanue 2 OK 01
Ilepuonnyeckuii | B ToM umc/Ie MPAKTHYECKHUX 3aAHATHI 2 OK 02
3aKOH H Tabmuia 1. | Iepuoauueckas cucremMa xuMuueckux osiaeMentoB J[M. MenngeneeBa. @OU3NYECKHH CMBICIT JIP3
A.W. Menneneesa IMepuoanueckoro 3akona JI.M. MeHzaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XHMHYECKHMX JIP20
3JICMEHTOB, O0pa3yeMBbIX HMMH IPOCTBIX M CJOXKHBIX BEIIECTB B COOTBETCTBHUH C TOJIOKEHUEM
XUMHUYECKoro sjemeHta B [lepwogmdeckoi cucteme. MHpPOBO33pEeHUYECKOE M HAydyHOE 3HAYEHUE |2

[Tepuomnueckoro 3akona J[.M. MenneneeBa. Ilporno3er [[.M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECKHX DIIEMEHTOB. Pemenune MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX 3aI[aHI/Iﬁ Ha
XapaKTepU3alui0 XUMHYECKHX JleMeHTOB «Meraminyeckue / HeMeTaJUIMYeCKHe CBOMCTBA,
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NEKTPOOTPHULATEILHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON CHUCTeMe XuMUUYecKux anemeHToB .M. Menneneesay

Pa3nen 2. XuMunuyeckue peakuuu

10

Tema 2.1. Tunsr | Conep:xxanue

XUMHYECKUX 1.

peakuuii

Knaccudukanus ¥ THIIBI XUMHUYECKUX PEaKIUi ¢ ydacTHeM HeopraHudeckux BemiecTB. CocTaBiieHUE
YpaBHEHUI pEaKIMil COEJUHEHHS, DPA3JIoKEeHUs, 3aMelleHUs, OoOMeHa, B T.4. PEaKIHil TOpeHws,
OKHUCJICHUSA-BOCCTAHOBJIEHHS.  YPaBHEHHUS  OKHMCIEHHUSA-BOCCTAHOBJIEHHA. CTENEeHb  OKUCIICHHUS.
Oxkucinurens 1 BoccTaHOBUTENb. (COCTaBlIE€HHWE U YpPaBHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOI0M 3JIEKTPOHHOro OasiaHca. OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B MPUPOJIE,
MIPOU3BOJCTBEHHBIX MPOIECCAX U KU3HEAEITEIIBHOCTH OPTraHU3MOB

B ToM uncie npakTHYECKUX 3aHATHI

1.

KonnuectBeHHbple OTHOLIEHHSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHUHU U PacdeThl 10
YPAaBHEHUsAM XHMHUYECKMX peakuuid. Monb Kak eIuHHIa KojaudecTBa BewiecTBa. MoisipHas Macca.
3aKOHBI COXpPaHEHHUS Macchl U SHEPruu. 3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTD ra3oB. PacueTsl 0 ypaBHEHUSM XMMHMUYECKUX PEAKLUN C MCIOIb30BAaHUEM Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHS) ra30B, KOJMUYECTBA BEIIECTBA

OK 01
JIP1
JIP 18

Tema 2.2. Conep:xanue

DIEeKTPONUTHYECK | 1.

ast IUCCOLMAINAI U
WOHHBIA 00MEH

Teopus 3MEKTPOIUTHUECKON nucconrannu. VoHbl. DIeKTPOIUTHI, HEINEKTPOIUThI. Peakiiy noHHOTO
obmena. CocraBieHHE peakLuii MOHHOrO OOMEHa MyTeM COCTAaBJIEHUS MX MOJHBIX U COKpAIllEHHBIX
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peakliiy. 3aJaHUsl Ha COCTAaBJIEHUE NOHHBIX PEaKIil

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI

1.

«Tumpl XuMHUYECKHX peakmuii». VcciemoBanue THUMOB (MO COCTAaBY W KOJMYECTBY HCXOJHBIX H
00pa3yroIIUXCs BEIIECTB) U MPU3HAKOB XUMHUUYECKUX peakuuid. [IpoBeneHune peakunii HOHHOro oOMeHa,
oTIpe/IeJICHUE CPe/Ibl BOJHBIX PaCTBOPOB. 3aaHUs HA COCTABICHUE HOHHBIX PEaKIIHit

2.

CTpOeHI/IC BCIICCTBA U XUMHUUCCKHNEC PCAKIITNUN

OK 01
OK 04
JIP10
JIP15

Pa3nen 3.CTtpoeHue u CBOMCTBA HEOPraHNYECKUX BelIeCTB

16

Tema 3.1. Conep:xanue

OK 01
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Knaccudukanms,
HOMEHKJIATypa
CTpOCHHE
HEOPTaHWYECKUX
BEILIECTB

[Ipenmer Heopranuueckoi xumuu. Kiaccudukanus HeopraHU4eCKuX BewecTB. [IpocThie U ClI0XKHBIE
BeuiecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCUABI, T'MAPOKCHUABI, KHUCIOTBI, COJIH).
B3anMoCBsI3p HEOpPraHMYECKMX BEIIECTB. ArperarHble COCTOSIHUS BemlecTtBa. Kpucramnumyeckue u
amopdHble BemecTBa. THMBI KPUCTAIMYECKUX pPEIICTOK (aTOMHAas, MOJICKYJIsipHAs, HWOHHAs,
MeTaJyIn4ecKasi). 3aBUCUMOCTh (DM3MUECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIeTKH.
3aBUCUMOCTh XMMHUYECKON aKTHBHOCTH BEIIECTB OT BUJA XMMHUYECKOM CBS3HM U THUIIA KPUCTANINYECKON
pemietku. [IpuunHbl MHOrooOpa3us BelecTB

B ToMm 4uciae NMPAKTUYIECCKUX 3aHATHH

1.

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BAaHUE BEIIECTBA UCXOMIS U3 X XUMHYECKON (hOPMYITBI
WIN COCTaBJIEHUE XUMHUYECKON (hOPMYIIbI UCXO/sl U3 Ha3BaHMUs BEIECTBA 10 MEXIYHAPOJHON
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIIATYpE.

Pemienue mnpakTHyecKMX 3alaHUM MO Kiaccu(UKAMM, HOMEHKJIAType M XUMHUYECKUM (opMysiam
HEOpPraHMYECKHUX BEIIECTB Pa3IMUHBIX KiIaccoB (yrapHblil ra3, yrJIeKMCIbIM ra3, aMMMaK, ramieHas
U3BECTh, HETralleHas HW3BECTb, IHUTbEBas COJA W JPYTUX): Ha3blBaTb U COCTAaBJIATH (POPMYJIbI
XUMHAYECKHUX BEIIECTB, OMPEEIIATh NPUHAICKHOCTh K Kiaccy. MICTOUHMKN XUMUYecKOi nHpopMarim
(cpenctB MaccoBoil uHpopmaruu, cetb VuTepHer u apyrue). Ilouck mHpopmanuu 1no Ha3zBaHHSIM,
UJEHTHQUKATOpPaM, CTPYKTYPHBIM GopMysiaM

OK 02
JIP3

Tema 3.2.
dusnko-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0y4enue

1.

Mertamnsl. OOuue ¢u3nyeckue U XMMHUYECKHe CBOMCTBA MeTauioB. CriocoObl MmosiydyeHusl. 3HaueHHe
METAJUIOB U HEMETAJUIOB B MPHUPOJE U JKU3HEAEATEIbHOCTU YelloBeKa W opraHu3moB. Kopposus
METAJUIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OO6mue ¢usnyeckue M XHUMHUYECKHE CBOMCTBA HEMETauloB. THUIHWYHBIE CBOWCTBA
HemetasioB [V— VII rpynn. Krnaccuduxanus M HOMEHKJIAaTypa COEIMHEHUH HEMETaJUIOB.
KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IPHPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,
coJied 1 Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHINX OKCHJIOB U THAPOKCHUJIOB

IIpa

KTH4YE€CKHUE 3aHATUA

CocraBneHrne ypaBHEHUN XUMHUYECKHX PEaKIHMM C Y4aCTHEM IPOCTBIX M CIOKHBIX HEOPTaHMYECKHUX
BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCUIOB METAJIJIOB, HEMETAJUIOB U aM(OTEpHBIX 3IIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBaHMM M aM(OTEpHBIX THIPOKCHJIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIUX UX CBOMCTBA.PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha
CBOMCTBA, COCTaB, MOJYyYEHHE M 0€30M1aCHOE MCIOJIb30BAHUE BaXKHEHIIMX HEOPTaHUYECKUX BEIIECTB B

OK 01
OK 02
JIP 2
JIP7
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6BITy n HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

Tema 3.3.
WNnentudukanus
HEOPTaHUYECKUX
BEILIECTB

Conep:xanue

B ToMm 4uciae NMPAKTUYIECCKUX 3aHATHH

1.

«MnenTudukanus HeOPraHnIeCKUX BEIIECTBY.

Pemrenne skcriepuMEHTaNbHBIX 337a4 IO XMMHYECKMM CBOMCTBAM METAJUIOB U HEMETAILIOB, IO
pacrlo3HaBaHWIO W TONYYEHUIO COCAWHECHHMA  METalUIoB W HeMeTawioB.MaeHtudukanms
HEOPraHMYECKUX BEIIECTB C HCIOJIb30BaHHEM MX (U3UKO-XMMHYECKUX CBOWCTB, XapaKTEPHBIX
KayecTBEHHBIX peakiuii. KauecTBeHHbIe peaknuu Ha Cyibdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHSI

2.

CpoiicTBa HCOPraHUYCCKUX BCIICCTB

OK 01
OK 02
OK 04
JP 15

Paznean 4.Ctpoenne u cB

0liCTBa OPraHUYeCKUX BelleCcTB

24

Tema 4.1.
Kiaccudukanms,
CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

Conep:xanue

1.

[losiBieHne 1 pa3BUTHE OPTaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. MecTto u
3HAYEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOEHHE KaK IOPSIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OpraHMYecKux coequHeHuil A.M. byrneposa.
VYriepoaHslii CKEJeT OPraHMYeCKON MOJEKYNbl. 3aBUCUMOCTh CBOMCTB BEHIECTB OT XHUMHYECKOTO
cTpoeHust Mojekyi. M3omepus u nzomepsl.llonarue o GpyHkuonansHoi rpynmne. Pagukan. [IpuHummne:
KJIacCU(UKALIUM OpPraHWYEeCKUX COE€OUHEHHH. MeXayHapoaHass HOMEHKJIaTypa U INPUHIUIIBI
HOMEHKJIATYpbl ~ OpraHW4eckux coenuHeHud. [loHsTHe 00 a30TcoAep)KalMX COEAMHEHMSIX,
OMOJIOTMYECKH aKTHBHBIX BeIllecTBax (yriaeBojax, >Kupax, Oeiakax M Jp.), BBICOKOMOJEKYISPHBIX
COEAMHEHUSIX (MOHOMED, NOJIUMEp, CTPYKTYPHOE 3BEHO)

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI

1.

Homenkiiatypa OpraHM4ecKux COCIMHEHHM OTIIEIbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIIEHHBIE U
apoMaTHYeCKHUEe YTIIEBOJAOPObI, CIUPTHI, ()EHOIBI, albJACTHIbI, KETOHBI, KAPOOHOBBIE KHCIOTHI U AP.)
CocraBneHre TOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHX BEIIECTB OTAEIbHBIX
KJIACCOB, WCMONB3YyS WX HAa3BaHUS IO CHUCTEMAaTHYECKOW M TPUBHAIBHOW HOMEHKIAType (dTHIIEH,
aneTuiIeH, TIulepuH, (eHomn, GopMalbaeruj, yYKCyCHas KHCIIOTa, TMIMH). Pacdersl mpocreifeit

(opMyIIbl OpraHMYECKO MOJIEKYJIbI, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %)

OK 01
JIP 8

Tema 4.2.

Conep:xanue

12

OK 01
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CaoiicTBa
OpPraHUYECKUX
COEIMHEHUN

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COCAMHEHUH OTAEIbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(PUKAMA W HOMEHKIATyphl BHYTPH KJAcca; TOMOJIOTHUECKUU psa W oOmas Qopmyna;
n3oMepusi; pU3nUYecKre CBONCTBA; XMMUUYECKHUE CBOMCTBA; CIIOCOOBI MOTYUEHHUS):

— MpeAesibHbIC YTIEBOAOPOAbl (JTKaHbl M LUKJIOATIKaHbl). ['OpeHre mMeTaHa Kak OJAMH M3 OCHOBHBIX
HMCTOYHUKOB TEIIa B IPOMBIIUIEHHOCTH U ObITY. CBOICTBa MPUPOAHBIX YTIIEBOJAOPOIOB, HAX0XKICHHE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HemnpeAenbHble (QJKEeHbl, aJKUHbI WU alKaJWEHbl) U apOMaTUYECKUE YIIIEeBOAOPOIbl. ['opeHue
aleTUJICHA KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TIJIaMEHU JJISI CBAPKU M PE3KU METAJUIOB

— KHCTIOPOJICOIEPIKAIIUE COeTUHEHHS (CIIUPTHI U (PEeHOIBI, KapOOHOBBIE KUCIOTHI M A(UPHI, allbJETUIbI
U KETOHBI, XHUPBI, yriaeBoibl). [IpakThueckoe NpPUMEHEHHE STUJICHTJIMKOJIA, TJIHUIEpHHA, (eHoa.
[Ipumenenue ¢opManbaeryuaa, ameranbieruia, YKCYCHOM KHCIOTHl. Mplla Kak COJU  BBICHIMX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOWCTBA MbLa

— a3oTcolepKalllue COEJUHEHUs (aMMHbI M aMHUHOKHUCIOTBHI, Oesiku). BpicokoMouiekynspHble
COEMHEHUS (CMHTETUYECKHE U OMOJIOrMYeCKU-aKTUBHbIE). MOHOMEp, MONUMEp, CTPYKTYPHOE 3BEHO.
[Tonmumepu3zanus STHIIEHA KaKk OCHOBHOE HAIIPABICHHME €ro MCIOJIb30BaHMs. ['eHeThueckass CBs3b
MEXJ1y KJacCaMy OpraHMYeCKUX COCIUHEHUM

B ToM umncie npakTHYECKUX 3aHATHI

1.

CBolicTBa OpPraHUYECKUX COEJAMHEHUN OTHENbHBIX KJIAcCOB (TpUBHAJIbHAs U MEXIyHapoJHas
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOIyUeHHs): peAebHbIe (AKaHbl M IIUKIOAJIKAHBI),
HenpeJenbHbIe (AIKEHBI, AIKUHBI U aJKaJUeHbl) U apOMAaTUYECKUE YTIIE€BOAOPOIbI, CIIUPTHI U (EHOJIBI,
KapOOHOBbIE  KHUCIOTBI M 3(QUpPbI, aIbAETUABl M  KETOHbl, aMUHBl M  aMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHMs. 3aJaHusl Ha COCTABJIEHHWE ypaBHEHUN XMMHUYECKHX pPEaKIuil ¢
y4aCTHEM OPTaHMUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBieHne cxeM peakuuid (B TOM 4YHCIE MO0 TMPEAJIOKEHHBIM IEeToYKaM IPEeBpalleHUi),
XapaKTepU3YIOIUX XUMHUECKHUE CBOMCTBA OPraHUYECKUX COEIUHEHHUH OTNENbHBIX KIACCOB, CIIOCOObI
UX TIOJIyY€HUS M Ha3BaHME OPraHUYECKUX COEIMHEHUN 10 TPUBUAIBHON WM MEXIYHapOIHON
CHUCTEMAaTUYECKOM HOMEHKJIaType.Perienre npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha
CBOMCTBA OpraHMYECKUX COCIMHEHHUH OTIEIbHBIX KJIACCOB

B Tom umcie npakTHYeCKUX 3aHATHH

«IpeBpamieHnss OpPraHMYECKUX BEIIECTB NpH HarpeBaHum».llonmyueHne HTuiEeHAa M HU3y4YEHHE €ro
CBOMCTB. MoJenupoBaHrEe MOJEKYJT M XUMHYECKHUX TMPEBpallleHUd Ha MpUMEpPE HTaHa, STHIICHA,
alleTUJICHA U Jp.

OK 02
OK 04
JIP 12

Tema 4.3.
Nnentuduxanus

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

OK 01
OK 02
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OPraHUYECKHUX 1. | buoopranuueckue coenuHenusi. Ilpumenenue wu Ouosiornyeckas poib yriaeBoaoB. OKucieHue OK 04
BEIIIECTB, UX YIJIEBOJOB — MCTOYHHK SHEPrHMM JKUBBIX OpraHu3mMoB. OOJacTH NPUMEHEHHS aMHUHOKHCIOT. JIP21
3Ha4YCHHE U [IpeBpamienuss OenkoB mnumM B opraHusMme. buonoruueckue ¢GyHkiuu OenkoB. buonornueckue
[IPUMEHCHUE B ¢GbyHKIMHU XUpOB. PoJb opraHndyeckoil XMMUH B pelIeHUH po0JIeM MUIEBOM 6e301MacHOCTH
ObITOBOIA U B Tom umcie npakTHYeCKUX 3aHATHI 2
TIPOM3BOACTBCHHO | 1 | JlaGoparophas paGora: «UaeHTHGUKAIMS OpPraHMYECKUX COENMHEHHMIH OTAENBbHBIX  KIIACCOBY.
1 ICATCIIEHOCTH WnenTruduKaims OpraHudecKuX COEIMHEHUM OTIeIbHBIX KIACCOB (Ha MPUMEPE allbIErHI0B, KpaxMaa,
HeI0BeKa YKCYCHOHM KHCJIOTBI, O€JIKOB M T.I.) C HCHOIb30BaHMEM MX (H3UKO-XUMHUYECKMX CBOWCTB M
XapaKTepHBIX KAayeCTBEHHBIX peaknuid. JleHarypamus Oenka mpu HarpeBaHud. L[BeTHbIe peaxiuu
0enkoB.BO3HUKHOBEHHE aHAIMTUYECKOTO CHTHANA C TOYKH 3pEHUS XMMHYECKUX IPOIECCOB IPHU
IIPOTEKAaHUHU  KAYeCTBEHHOM  pEeaklMH, IO3BOJISIONICH  HMIASHTU(QUIUPOBATH  MPEAJIOKEHHBIE
OpraHMYEeCKHe BEIIeCTBA
2. | CtpykTypa 1 CBONCTBA OPraHUYECKUX BEIIECTB
Pa3nen 5. Kunernueckne u TepMoAHHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX peaKkIuii
Tema 5.1. Coaep:xxanue yueOHOro MaTepuaJia OK 01
Cropocr Teopernueckoe o0yueHue 2 OK 02
XUMHYECKHUX JIP 9
peaKm. 1. CKopocTh peakiiM, €€ 3aBUCUMOCTb OT Pa3jMuYHbIX (PaKTOPOB: IPUPOJIBI pearupyloumx BeIIeCTs,
KOHIIGHTPALIMU pearupyrolyux BeLIeCTB, TEMIIEpaTypbl U IUJIOUIAJM PEaKIUOHHOW IOBEPXHOCTH.
Xummeckoe TennoBeie 3(Q(EeKTb XMMHUECKUX peakIHMi. DK30- U 3HIO0TepMUYecKHe, peakiuu.O0paTUMOCTh 2
PaBHOBECHC peakiuii. XHMHYECKOE PpaBHOBECHE M €ro CMEUICHHWE TMOJ JeHCTBHEM pa3iMyHBIX (PAKTOPOB
(KOHILIEHTpalMsl PEareHTOB WJIM MPOJYKTOB peaklWHu, J[AaBlIeHUE, TeMIleparypa) g CO3JaHHs
ONTUMAJILHBIX YCIOBUH NPOTEeKaHUs XUMuueckux npoueccoB. [Ipunnun Jlelllatense
IIpakTHYeckne 3aHATHA 2 OK 01
1. | Perenre mpakTHKO-OPUCHTHPOBAHHBIX 3aJaHHil Ha aHaaW3 (DAKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOpPOCTH XMMHYECKOI peakiuu, B T.4. C MO3UIMIA KOJOTHUYECKH 11eIeCO00Pa3HOro MOBECHUS B OBITY JIP4
U TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHHsI CBOETO 3/I0POBbS M OKPYKAKOUIEH HMPUPOIHON 5
cpenbl.Penienre nmpakTUKO-OpUEHTHPOBAHHBIX 3aJaHMi Ha nmpuMeHeHue npuHuuna Jle-Illarense ams
HaXOXJCHHUS HAaNpaBiIeHHUs] CMEIIEHUS paBHOBECHS XHMMHMYECKON peakluu M aHalu3 (pakTopos,
BIIMSIIOIIMX HA CMEIIEHNE XUMHUECKOT0 PABHOBECHSI
Pa3nes 6.PacTBOpBI 4
Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Honstre o Teopernueckoe oby4enue 2 OK 02
pacTsopax 1. | PactBopenne kak ¢usuko-xumudeckuii mporecc. PactBopel. CrocoObl IMPUTOTOBJIEHHS PACTBOPOB. 2 OK 07
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PactBopuMoctb. MaccoBasg 110151 pacTBOPEHHOro BemecTBa. (CMBICH MoOKazaTelss MpeaeabHO JIP13

JOMYCTUMOM KOHLIEHTPAIIMU U €r0 UCIIOJIb30BAHUE B OIIEHKE IKOJOTMUECKOU 0€30MacHOCTH.

[IpaBuna 3KOJIOTMYECKH IIEIECO00Pa3HOTO MOBEACHHUS B OBITY W TPYIAOBOW NEATEIBHOCTH B IEIIAX

COXPAHEHUS CBOETO 3JI0POBbSI U OKPYKAIOLIEH MTPUPOJHON CPEibl; ONACHOCTh BO3JCHUCTBUS HA KUBBIE

OpraHu3Mbl OINPENICICHHBIX BEHIECTB.Perenrne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha

PacTBOPBI, UCTIOIB3YEMbIC B OBITOBOM M IPOU3BOJICTBEHHOM JCITEILHOCTH YETIOBEKA
Tema 6.2. Conep:xanue 2 OK 01
Hccnenosanue B ToMm umMcie npakTHYeCKUX 3aHATHI 2 OK 02
CBOMCTB pPacTBOPOB

p p 1. «IIpuroroBiieHrE PaCTBOPOB. OK 04

[IpuroTtoBneHue pacTBOpOB 3aJaHHON (MaccoBOM, %) KOHILEHTpALUH (C MPaKTUKO-OPUEHTUPOBAHHBIMU JIp22

BOIIPOCAMHM) U OIIPEICIICHUE CPE/Ibl BOAHBIX PAacTBOpOB.Pelenre 3a1ay Ha IPUTOTOBJICHHE PACTBOPOB
IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKaAHUE (COoaepKaHUue TPUKJIATHOT0 MOLYJIs1)
Pa3nen 7.Xumus B ObITY U IPOU3BO/ICTBEHHOM /1€ATEJIbHOCTH YeJI0BEKa OK 01
Tema 7.1.Xumus B Conepmaﬂne OK 02
ObiTy 1 .| 1. | HoBelilme nOCTHXEHUSI XUMHUYECKON HAyKW U XUMUUYECKOU TE€XHOJOTUU. Posib xumMun B obecriedeHun OK 04
TIPOU3BOACTBCHHON 9KOJIOTHUECKOH, YIHEPTeTUYECKON U MUIIeBON 0€30MacHOCTH, Pa3BUTUU MeAUIMHLI. [IpaBuna moucka u OK 07
ACATCIBHOCTH aHalM3a XUMHUYECKOW HWH(OpManuu U3 PA3IUYHBIX HCTOYHUKOB (Hay4yHas U Yy4eOHO-Hay4yHas JIP2
Hciobeka JTUTepaTypa, CpeAcTBa MaccoBoii nHGopmMaluu, cetb HTepHeT) JIP 6

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI 3

1. | [louck u aHanMM3 KEHCOB O MPUMEHEHHH XUMHUYECKHUX BEIIECTB M TEXHOJIOTHH C ydeToMm Oymymieit
npopecCUOHATbHOM  JIEITENbHOCTH 1O  TeMaM:  BaKHEHIIMe  CTPOMTENbHbIE  MaTepuabl,
KOHCTPYKLIMOHHBIE ~MaTepHalibl, KpacKH, CTEKJIO, KepamMHMKa, MaTepuaiabl JUIsl AJIEKTPOHUKH,
HAaHOMATepHaJlbl, TEKCTUJbHBIE BOJIOKHA, WCTOYHUKM DHEPrHMM, OpPraHMYECKHE W MUHEpPAJIbHBIC
ynoOpeHusi, JEKapCTBEHHbIE BellecTBa, ObIToBass xumwus.3amura:[lpencraBienue pe3yiabTaToB
penieHust KelicoB B (hopMe MUHHU-I0KJIa1a C Ipe3eHTalen

IIpome:xxyTounas arrecranusi:Aup¢epeHuMpoBaHHbIN 3a4eT

Bcero

69




3. YCJIOBUSA PEAJIM3AIIMU YYEBHOI'O ITPEJIMETA

3.1. lnsa peanu3zauMy NporpaMMmbl y4eOHOIro NpeaMeTa IPEAYCMOTPEHBI CIIETYIOLIHE
cnenranbHbie momenieHuss(B cootBeTrcTBUU ¢ DPI'OC u OOIl CIIO): kabuHer «XuMUN»,
OCHAIIEHHBIN 000PYIOBAaHUEM:

Crenuanu3upoBaHHas MeOeb:

CTOJI CTYI€HYECKUI JTBYXMECTHBIN — 14 1miT.

Crynbs cTyneHueckue — 28 mit.

Cron (yuutenbckuid) — 1 mir.

Cryn (yuutenbckuid) — 1 miT.

Hocka (menoBast) — 1 mit.

TexHUYECKHE CPENCTBA OOYICHHS:

MynpTumMeaua-npoexkrop - 1 mr.

DKpaH € 3IEKTPONPUBOIOM — | MIT.

Konouku myist BoctipousBeieHus: ayiuo— 1 mir.

KomneroTep npenoaaBarens — 1 mit.
Y4eOHOo-HarIAIHbIE U METOJUYECKHE TOCO0us, y4eOHO-METOANYECKask JOKYMEHTAIHSI.

3.2. UndopmanuonHoe odecriedeHne peajn3aluu NporpaMmal

Jlnst peanm3aiui porpaMMbl OMOIHMOTEUHBIA (OHI CTPYKTYPHOTO IMOJPA3/CICHUS UMEET
NeYaTHblE  W/WIM  DJIEKTPOHHBIE  OOpa3oBaTelbHblE W MH(QOPMAIMOHHBIE  PECYpPCHI,
pexomenoBanHbie @YMO, /U1 UCIIONIb30BaHUS B 00pa30BaTeIbHOM MpoIiecce.

3.2.1. IleyaTHbIe U3JAHUSA U JJIEKTPOHHBbIE PeCYpPChI

1Hukonbsckuit, A. b. Xumus: yd4eOHUK M MPAKTUKYM ISl CpPeIHEro mpodeccrnoHanbHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3x., mepepad. u gon. — Mocksa:
N3narensctBO FOpaiit, 2022. — 507 c..

2. AudunorenoBa, M. B. Xumus: y4eOHUK U TPAKTHKYM TSI CPEAHETO MPOPECCHOHATBHOTO
oOpazoBanus / 1. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. — 2-e¢ u3a., HCTIp. U JIOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3. Wleronmuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Illeronuxuna, JI.B.
Mumnaesckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

4. Xumust: yueOHUK Ui cpeiHero npodeccuonanbHoro oopasosanus / 10. A. Jlebenes, I
H. ®anees, A. M. T'omy6es, B. H. IllamoBan; mox obmel penakiueit I'. H. @aneeBa. — 2-e us.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

HHuTepHer-pecypcesl

1. hvsh.ru — Xypnan «Xumus B mIKoJe».

2. https://postnauka.ru/themes/chemistry — nekumu mo xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momynspHbIii MPOEKT «DIEMEHTHI OOJIBIIOHN
Hayku» (pu3uKa, XUMHUS, MaTeMaTHKa, aCTPOHOMHS, HAYKHA O KH3HHU, Hayku o 3emie). HoBoctu
HAyKW, KHUTH, HAYYHO-TIOMYJIIPHBIC CTAThH, JICKIIUU, SHIIUKIIOTICIHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) CalT Hay4YHO-IIOMYJISIPHOTO >KypHalia
«ITorenunan». Xypnan uzmaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-IOTTYJISIPHOTO KypHANa «XHMUS
1 xKu3Hby». XKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTass 3IeKTpOHHAs
oubmmoTreka xumudeckoro moptana «Chemnet»y, comep uT ydyeOHBbIe W HWH()OPMAIMOHHBIC
MaTepuaigbl s LIKOJBHUKOB M yuuTeneil. B Hel MOXHO HaliTH y4yeOHUKHM 1O oOwmed u
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HEOpPraHMYECKON XMMMM, OPraHM4eCcKOM XHMMHH, MyJIbTHMEIUaMaTepuaibl, a TakkKe 3a7audu
XUMHUYECKHUX OJUMIINA/L C PELICHUSIMHU, 3a/1a4l BCTYIUTEIbHBIX SK3aMEHOB ISl a0UTYPUEHTOB.

6.  http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/)  HNudopmannonssie
Marepuanbl 00 onuMmuanax: MOCKOBCKOW Topojckoi, Bcepoccuiickol, MeHeneeBcKo,
Mexaynapoanoii. [IpuBeneHsl 3a1a4i TEOPETHUECKUX U HKCIEPUMEHTAIBHBIX TYypOB, MOAPOOHBIE
penieHus1, CIUCKU U poTorpaduu modeaAuTeNeH.

7. http://gotourl.ru/7179  (http://chem.dist. mosolymp.ru/) Cucrema JIHCTaHIMOHHOTO
oOydeHus, HAaIpaBJieHHas B MEPBYIO Ouepe/lb Ha MOJATOTOBKY K OJIMMITMAZaM BCEX YpOBHEH — OT
HIKOJIBHBIX 10 MexxayHapogHoi. CaiiT coaepKUT OrpOMHOE KOJIMYECTBO 3a/]a4, CrPYyIIUPOBAHHBIX
KaKk 0 TeMaM, TaKk M 1o ojumnuazaM. Ilo BceM OCHOBHBIM pa3feliaM XHUMHUU MPHUBEAEH
TEOPETUYECKHI MaTepHall U pa300paHbl PEIICHHUS TUIIOBBIX 33/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) IlopTam MO HAHOTEXHOJOTHSIM.
OcHoBHasl 1IeJIb — pa3BUTHE 00Pa30BaHUS B 00JACTH HAHOTEXHOJIOTHH U MOATOTOBKA K MHTEPHET-
OJIMMITUAJIE 110 HAHOTEXHOJIOTHUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hané&xnas cripaBouHasi uH(popMarus o
XUMHUYECKHX 3JIEMEHTaX U X CBOMCTBaxX (Ha aHIIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pluHBId CaliT O CBOHCTBaxX
XUMHUYECKHUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii CalT OHJIalH-
o0pa3oBaHMs, COJAEPKUT MHOTO HHTEPECHBIX OOpa30BaTENbHBIX KYpCOB W BHJICOJNEKIMHA IS
IIKOJIbHUKOB, CTYZEHTOB U yuuTesiel. ECTh HECKOJIBKO KYypCOB IO XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit ChemicalAbstractService — camplii
ABTOPUTETHBIA B MUPE XUMHUH HH(DOPMALIMOHHBIA HHTEPHET-pecypc (CalT IIaTHBIN).

13. http://www.organic-chemistry.org/ IToptan mo opraHu4ecKol XHMHH Ha aHIJIMHCKOM
A3BIKE.

14. http://www.xumuk.ru CalT 0 XHMHUH: KJIACCHYEeCKHE YYEeOHHUKH, CIIPaBOYHUKH,
SHIUKJIONEANH, TOUCK OpPraHMYECKUX W HEOPraHMYEeCKUX pEaKIMi, COCTaBJICHHE YypaBHEHUI
peaKuuu.

15. http://orgchemlab.com/ Caiit, mocBsSMIEHHBIH TPAKTUYECKOH paboTe B 1abopaTopuu.

3.2.2. lonoaHUTEILHAS JIUTEPATYypa

1. Xumus. 10 xnacc. YrimyOnéunelii ypoBenb: yueOHuk/ B.B. Epemun, H.E. Ky3bmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. —
446, [2] c.: un.

2. Xumug. 11 kmacc. Yrnyonéunelii ypoBenn: yueOHuk/ B.B. Epemun, H.E. Ky3pmenxo,
A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: Ilpocsemenne, 2022. — 478, [2] c.: ni.

3. Meroamnueckoe mocobue k yueOunky B. B. Epemuna, H. E. Ky3smenko, B.1. Tepenunna,
A. A. [lpo3noBa u jp. «Xumus. YrayoneHHslit ypoenb». 10 kiace / B. B. Epemun, A.A. /Ipo3nos,
N.B. Epemuna, B. . Maxonuna, O. FO. Cumonoga, 2.10. Kepumo. — M.: JIpoda, 2018. — 339
C.: WL

4. T'ycena, E. B. Xumus mis CIIO: yue6HO-MeTonuueckoe nmocodue / E. B. I'ycera, M. P.
3uranmmna, J[. M. Kymukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
— Tekct: onextponuwsrd // Jlas: snekrpoHHOOMOnMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/196096 (mata oOpamienus: 14.10.2022). — Pexum mgocrtyma: Jist
aBTOPH3. NIOJI30BATEIICH.

5. YUepnukosa, H. 0. Xumus B 10cTynHOM u3noxeHuu: yaebHoe nocodue ans cno / H. 1O.
YepuukoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Teker: »snexTpoHHbIM // JlaHb: »3nekTpoHHOOMONMOTeuyHas cucrema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum nmoctyma: st
aBTOPU3. IIOJI30BATEIICH.

6. biunos, JI. H. Xumus: yueonunk s CIIO / JI. H. baunos, WU. JI. Ilepdunonsa, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
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7904-7. — Tekcr: »snexTpoHHbIM // JlaHb: snekTpoHHOOMONMOTeuyHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexum noctyma: s
aBTOPU3. II0JI30BATEIICH.

10. I'abpuensu, O. C., JIvicoBa, I'. I'. XumMusa: kHura s mpernojaBaress: y4e0.- METOI.
rnmocooue. — M. Akanemust, 2012. - 332 c.

7. YepnukoBa H. 0., MemepskoBa E. B. Pemaem 3agaum 1mo XuMHUH CaMOCTOSTEIBHO:
yuebnoe nocobue / H. FO. Yepnukosa, E. B. Memepsakoa — CanktlletepOypr: Jlans, 2022. —
328 c.

8. PesnukoB B. A. COOpHUK yNpaXHEHHH W 3a/Ja4 [0 OPraHWYeCKOW XHMHH: y4eOHOe
nocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

9. Kanmyctuna A. A., Xansuenko . I'., JIubanos B. B. O0mas u Heopranudeckas XUMUsL.
ITpaktuxkym / A. A. Kanyctuna, 1. I'. Xansuenko, B.B. JIu6anoB — Canxktlletepoypr: Jlans, 2020.
— 152 c.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUA YYEBHOT OIIPEIMETA

KoHTpons, u oOmeHKa pe3ylbTaTOB OCBOCHUS YYEOHOTO MpeiMeTa OCYIIECTBIISIETCS
npernojaBaTesieM B IPOIECCe IMPOBENEHUs MPAKTUUYECKUX 3aHATUH U J1abopaTOpHBIX paboT,
TECTUPOBAHUS, a TAKXKE BBIMOJHCHUS OOYYAONIMMUCS WHIUBUIYATbHBIX 3aJaHUM, MPOCKTOB,

HUCCIIEIOBAHUMN.

Pe3ysabTar 00yyeHus

Kpurepun onenkn

MeToabI OLIEeHKH

Ilepeuenv 3uanuti, oceausaemvix 8| Xapakmepucmuxu
pamkax oucyuniumb: 0eMOHCIMPUPYEMBIX 3HAHULL
Ymemo
CocTaBiate- xumuueckue (opmynpl| «OTIMUHO»  TEOPETHYECKOS |Tekymmuii KOHTPOID
COCOMHEHHMH B  COOTBETCTBMM  co| COACPKAHUC  Kypca OCBOCHO |nny npopenenuu:
CTEMeHBbI0  OKMCeHMS — XuMudeckux| NOHOCTBIO,  0e3  mpobGenos, -[IUCEMEHHOI0/YCTHOT0OIIPOCa;
3JIEMEHTOB, MCXOAS M3 BajeHTHocTu u| YMCHHA chopmMupOBaHbI, Bce -TECTHPOBAHUS;
3JIEKTPOOTPULIATELHOCTH; HpEAyCMOTPCHHBIC -OLIEHKH
THIIBI XAMHYECKUX PEAKIHIA; TporpaMMon YIEOHBIE |esy 11, TaTOBCAMOCTOATENBHO
-peaKIMi  COEJMHEHMs, paslioKeHus,| SAAAHIA BBITOTHCHBL, | 5a60TR] (1a60paTOPHBIX,
oOMeHa, 3aMelleHHs, OKHMCIMTenpHo-| KAICCTBO  HUX  BBIMOTHCHUS |y opTponpHbIX paboT U T.11.).
BOCCTAHOBUTEJbHbIE PEAKIIIH; OLCHCHO BBICOKO.
-ypaBHEHUS  XMMHMYECKUX  PEAKIMU

«XOopomo»  TEOPETHYECKOE
MOHHOIO  OoOMEHa C  YYacTHEM [TpomexyTouHas

HEOPTaHNYCCKUX BCIICCTB.

CO/Iep)KaHWE Kypca OCBOCHO

arrecranus B popme

. MOJIHOCTBIO, 0e3 TpobenoB,
HccnenoBate cTpoeHHME U CBOWCTBA T depeHIpOBaHHOTO
HEKOTOpbIe YMEHHUS
HEOPTaHMYECKUX BEIIECTB. 3ayeTa B BUJIE:
c(hopMHUPOBAHBI
Knaccudumnuposarts: -MIMCbMEHHBIX OTBETOB.
HE/I0CTaTOYHO, BCE
-HEOpraHU4eCcKHe BeIIeCTBa B
IPEeyCMOTPEHHBIE
COOTBETCTBUM C HUX  CTPOCHHUEM; .
MPOrPaMMOit yaeOHbIe
OpraHHYecKue BEIIeCTBa B
3a/laHus BBITIOJTHEHBI,
COOTBETCTBHUH C UX CTPOCHUEM. .
HEKOTOpBhIC BUIBI  3aTaHUI
YcranaBnuBaTh:
BBITIOJTHEHBI C OLTHOKaMH.
-3aBHCHMOCTD (DUBUKO-XUMUIECKIX

CBOWCTB HEOPTaHWYECKUX BEIIECTB OT
CTPOCHHsSI aTOMOB M MOJIEKYJ, a TaKXe
TUIA KPUCTAJUTMYECKOUN pEIIeTKY;
-iCCIIEIOBAaTh KAYECTBEHHBIE pPEaKLUUU
HEOPTaHUYECKUX BEIECTB;

-CTPOEHUE U CBOMCTBA OPraHUYECKHX
BEIICCTB;

«Y 1OBJIETBOPUTETILHOY

TEOPETUYECKOE  COJEPIKAaHUE
Kypca OCBOEHO YacCTH4YHO, HO
po6esbI HE HOCAT
CYLIECTBEHHOI'O  XapakTepa,
HE0O0XOAUMBIE YMEHHSI PaOOTHI
C OCBOEHHBIM MAaTepHUajOM B

OCHOBHOM c(OpMHPOBAHBI,
-3aBHUCHUMOCTbH (1)I/I3I/IKO-XI/IMI/I'-IGCKI/IX
N OOJIBIIIMHCTBO
CBOMCTB OpPraHUYCCKHUX BCHICCTB OT
MIPEYyCMOTPEHHBIX
CTPOCHUST MOJIEKYIT; .
IPOTrpamMMoit o0yueHHs

-KaYCCTBCHHBIC PCAKIIUN OPraHUYCCKUX
COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.

XapakTepu3oBaTh:

y4eOHBIX 3aJIaHUI BBITIOJIHEHO,
HEKOTOPBIC W3 BBITIOJHEHHBIX
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Pe3ysabTar 00yyeHus

Kpurepun onenkn

MeToabI OLIEHKH

- XAMUYECKHE 9JIEMEHTHI B
COOTBETCTBUHM C HX IIOJOKEHHUEM B
MEPUOIUYECKON CHUCTEME XHMHYECKHX
snemenToB .M. Menaeneena;

-BIIUSIHUE PA3IUYHBIX (DAKTOPOB Ha
paBHOBECHE U CKOPOCTb XUMHUYECKUX
pEaKLHii;
-BJIMSIHUE KOHIICHTPALIUU
pearupyromux BeUEeCTB U TEMIIepaTyphl
Ha CKOPOCTh XUMHUYECKHUX PEAKIIHH;
-BIIMSIHUE W3MCHCHMSI KOHIICHTPAILIMH
BEIIECTB, peakiuu cpelbl u
TEeMIEPATypPhI Ha CMeIleHHE
XUMHYECKOTO PaBHOBECHS,;

3HATD:

-UCTUHHBIE PAcCTBOPHI C 3aJIaHHBIMU
XapaKTEePUCTUKAMH;

- (hUBUKO-XUMHYECKUE CBOICTBa
WCTUHHBIX PACTBOPOB;

-IIOCIEACTBUS OBITOBOM H
MIPOU3BOACTBEHHOMN JIeSITETLHOCTH
YyeJioBeKa C IIO3HIMI DKOJIOTHYECKOM

0€e30I1aCHOCTH

3a/IaHAH COJIEPIKAT OIIMOKH.

«HeynoBneTBopUTEIBHO»

TEOpPETUYECKOe  CO/ep KaHue
Kypca HE OCBOCHO,
HEOOXO/JMMBIE  YMCHHS  HE
c(hopMUPOBaHBHI,
BBINTOJIHCHHbBIE yueOHbIC
3aJjaHus  CcoJiepKar TpyObIe
OIINOKHU




