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1. HACIHIOPT PABOYEN ITPOTPAMMBI YYEBHOT' O ITPEIMETA
XUMUs
1.1. Ob6saacTh NpUMEHEeHUs! IPOrPaMMbl
Paboyas mporpamma ydeOHOTO NpeIAMeTa SBISIETCS COCTaBHOM YacThiO MPOTPAMMHO-
METOMYECKOTO CONIPOBOKICHUS 00pazoBarenbHON MPOTrPaMMBbI (OI0) CpEIHEro
npogeccuonanpHoro odpazosanus (CIIO) mporpaMMbl TOATOTOBKH CIEIHATUCTOB CPETHETO

3BeHa no cneuuransHoctu 40.02.04 «HOpucnpyaeHuus».

1.2. MecTo yueOHOT0 mpeaMeTa B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CHENNATUCTOB
cpeaHero 3BeHa
YueOHpli TpenMer «XHUMHS» SBISETCS TpeAMETOM 00I1eo0pa3oBaTeIbHOTO  IHKJIA

(6a30BbI YPOBEHB).

1.3. Heau u 3aqa4u y4eOHOT0 MpeaMeTa, TPEOOBAHHUSI K Pe3yabTaTaM OCBOEHHSI Y4eOHOT 0
npeaMera
1.3.1 Ilesan yuyeOHOTO MpeaMeTa

@opMUpPOBAHHE Y CTYIAEHTOB TMPEACTABICHUS O XHUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAyYHONH KapTUHBI MHpa KaK OCHOBBI MPHUHATHUS pPELIEHUH B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOT'O TIOBEJIEHUSI B IPUPOIHOM cperie.
1.3.2 3apaum yuyeOHOro npeamera

— copMUpOBaTH MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIECCOB U
SBJICHUH B OKpYXKalolleil cpene, LEIOCTHOM HaydyHOM KapTUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbl HEOPIaHWYECKUX M OPraHMYeCKHX BEIeCTB,
yYpaBHEHUS XHMHUYECKUX pEaKUHid, OOBACHATH HUX CMBICI, HHTEPIPETHPOBATH PE3YNIbTAThI
XUMHYECKUX IKCIIEPUMEHTOB;

— copMUpPOBATh HABBIKUM MPOBEICHUS MPOCTEHIINX XMMHUYECKUX IKCHEPUMEHTATbHBIX
UCCIIEIOBAaHUN C CcOONIO/IeHHeM TMpaBWil 0e30MacHOro oOpallleHHs C BellecTBaMU U
n1abopaTopHBIM 000PYI0OBAHUEM;

— pa3BUTh YMEHHS HCHOJIB30BaTh HHPOPMAIIHMIO XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX
HMCTOYHUKOB;

— copMUpOBaTh yMEHHUSA TMPOTHO3UPOBATH TMOCIEACTBUS CBOEH JEATEIbHOCTH U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

— copMUpOBaTh TMOHUMAHUE 3HAYUMOCTHU JIOCTIDKEHUNW XUMHUYECKOW HAyKH W

TEXHOJIOTHH JIJIs Pa3BUTHA COLIMAILHON U HpOPI3BO,I[CTBCHHOfI C(bep.



1.3.3 Ilnanupyemsle pe3ybTaThl 0CBOEHUsI Y4eOHOIro nmpeamera B coorBeTcTBHU ¢ PI'OC

CIIO u ua ocaose ®I'OC COO

OO0mme KOMIETEHIIHHA

IInanupyemsie pe3yJIbTATBI 00y4eHHs

Oommue JucuumimHapHbIe
OK 01. Beibupats B yactu Tpy10BOro BOCTIMTAHMS: - BJAJIETh CHCTEMOH XMMHYECKUX 3HAHMI,
CIIOCOOBI pelIeHHs - TOTOBHOCTh K TPYAY, OCO3HaHME | KOTOpas  BKJIIOYAET:  OCHOBOIIOJIAraOIINe
3a1a4 LIEHHOCTH MacTepcTBa, | MOHATHS — (XMMHYECKHMH  3JEMEHT,  aToM,
nipodeccuoHanbHOM TpyHoiooue; JNIEKTpOHHAs obonoyka aroma, S-, p-, d-
JIeSITENIbHOCTH, - TOTOBHOCTh K  aKTHBHOH | OSJIeKTpOHHBIE  OpOWTalM  aTOMOB,  WOH,
MIPUMEHUTENBHO K JIeSITEIbHOCTH TEXHOJIOTHYECKOM M | MoJeKyna, BaJICHTHOCTb,
Ppa3nu4HbBIM COIIMAJIBHON HaMpaBJICHHOCTH, | 3JEKTPOOTPHUIATENIBHOCTS, CTEIIeHb
KOHTEKCTaM. CIIOCOOHOCTB WHULIMUPOBATh, | OKHCIEHUS,  XHUMHYECKas  CBA3b,  MOIb,
IUIAHUPOBaTh M CaMOCTOSITENbHO | MONsApHas  Macca, MOJSIDHBI ~ 00BeM,
BBINOHSTH TAKYIO AESITENbHOCTD; YIJIEPOHBIN CKeJIeT, (yHKIMOHAIbHAS
- MHTEpeC K pa3iu4yHbiM cdepam | Tpymma, paaukal, HW30MepHs, H30MeEpHl,
npoheCcCHOHAIBLHOM IEITENbHOCTY; TOMOJIOTMUECKHH pan, rOMOJIOTH,
OgnanexHue YHUBEPCAIBHBIMY | YTJIEBOJOPOIbI, KUCIOPOJ- U a30TCO/IEpHKALIHE
y4eOHBIMU MIO3HABATENbHBIMU | COEIUHEHUS, Ouosoruuecku AKTUBHBIE
JIEeHCTBUAMM: BellectBa  (YIVICBOABL,  JKHPBL,  OENKn),
a) 6a30BbIE JIOTUUECKUE ICHCTBHS: MOHOMEp, TIOJIUMEp, CTPYKTYpHOE 3BEHO,
- CaMOCTOATENILHO (DOPMYIMPOBATH | BBICOKOMOJIEKYIISIPHBIE COeIMHEHNH,

u
aKTyaJM3UpOBaTh npobinemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTb CYILECTBEHHBIH
IPU3HAK WIM  OCHOBaHUA  JUIA
cpaBHeHMs,  kimaccudukammu — u
0000I11IeHHS;

- OIpenenaTh LENH JeATENbHOCTH,
3a71aBaTh NapaMeTphl U KPUTEPUH HX
JOCTIKEHUS;

- BBUBIATH 3aKOHOMEPHOCTH H
IPOTHUBOPEYHUS B PacCCMAaTPHUBAEMBIX
SBIICHUSIX;

- BHOCHUTbH KOPPEKTUBBI B
JIeITENBHOCTD, OILICHUBATh
COOTBETCTBHE PE3yIbTATOB IICTISIM,
OLIEHMBAaTh PHUCKH  TIOCIEICTBHUI
JIeITENbHOCTH, pa3BUBATH
KpeaTUBHOE MBIIIJIEHIE pu
PpelleHnH KI3HEHHBIX pobieM

0) 0a30BBIE  HMCCIEIOBATEILCKHE
JICCTBHS:

- BJIAAeTh HAaBBHIKAMH  y4eOHO-

HCCIIEOBATEIbCKOM UM MPOEKTHOM

JeSATEIILHOCTH, HaBBIKAMH
pa3perieHus mpooeM;

- BBISIBJIATD TPHYHHHO-
CIICZICTBEHHBIC CBSI3H "
aKTyaJIM3UPOBATh 3ajady,
BBHIJIBUTaTh THUIIOTE3Y €€ pELICHHUS,
HaXOIHTh ApTyMEHTHI TUIS
JIOKa3aTeNbCTBA CBOMX
YTBEPIKICHHUH, 3a/1aBaTh MapaMeTpPbI
1 KPUTEPHH PEILCHHS;

- AHAJIM3UPOBATH TIOJTYYCHHBIE B
XO0A€ pCHICHUA 3a1a4u PE3yJbTaThl,
KPUTHYICCKU OILICHHBATHb nx
JAOCTOBCPHOCTD, MMPpOrHo3upoBaThb
HU3MCHCHUC B HOBBIX YCJIIOBUAX,

- YMCTb MNCPCHOCUTHL 3HAHUA B

KpUCTAIIIIMYECKas peII€TKa, TUIIbI XUMHUYCCKHUX
peakuuit (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE,
9K30- M HJIOTEPMUYECKUE, PEAKIMH HOHHOI'O
oOmeHa), pacTBop, AIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AIIEKTPOITUTHYECKAS
JCCOLMALMSL, OKUCIIUTENb, BOCCTAHOBMTEIND,
CKOPOCTb XMMHUUECKOM PEaKIUM, XUMHIECKOEe
paBHOBECHE), TEOpPUU U 3aKOHBI (TEOpHUS
XMMHUUYECKOTO CTPOCHUS OpPraHU4ecKHX
BEIIIECTB AM. Byrtneposa, TeopHs
IIEKTPOITUTHUECKON JIICCOLIUALINY,
nepuoguueckuid  3axkoH .M. Menneneesa,
3aKOH COXPAHEHHs MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHUHY,
(axTonornyecKue CBENCHUS O CBOHCTBAX,
COCTaBe, HOJTy4IEeHUN u Oe3omacHOM
UCIIOJIb30BAaHUN BAYKHEHIIINX HEOPTaHUYECKUX
M OpPraHMYecKHX BEIIeCTB B OBITY W
MPaKTUYECKON AEITEIIbHOCTH YeIOBEKa;

- YMETh BBIABILSITH XapaKTEpHbIE NPU3HAKU U
B3aMMOCBSI3b M3yUEHHBIX ITOHATUH, IPUMEHATH
COOTBETCTBYIOIIME MOHATHS IIPU ONHCaHUU
CTPOCHUSI M CBOICTB HEOPTaHWYECKUX MU
OPraHWYECKUX BEIIECTB U UX NPEBPAILCHHUIH;
BBIABIIATH B3aMMOCBSI3b XUMHUYECKHUX 3HAHHH C

IMOHATHAMH H  TMPEACTABJICHUSIMHU Apyrux
€CTCCTBEHHOHAYYHBIX NTPEAMETOB,
- YMETH HCIIOJIB30BAaTh HanMCHOBaHUA

XMUMHYECKHX COEAMHEHUH MEXIyHapOIHOTO
CO032a TEOPETUUECKON U PUKIIAJHOW XUMHUU U
TPUBHAIbHbIC Ha3BaHUS BAKHEHIINX BEIIECTB
(3TumeH,  ameTieH, TIHUIEpUH,  (EHO,
(opmanpaerny, yKCycHas KHCJIOTA, TJIHIVH,
yrapHbeld ra3, VyIJIEKHCIBIM Tra3, aMMHaK,
ramieHas ~ W3BECTh,  HETalleHas  M3BECTh,
NUTBEBAsI COAa W JIPYI'HX), COCTAaBIATH
(hopMynBl HEOPTaHMYECKHX M OPraHHYECKHX
BEILIECTB, YPABHEHMS XHMHUYECKHX PEaKIH,
OOBSCHATH WX  CMBICN;  IIOATBEP)KIAThH
XapaKTepHbIe XUMUYECKHE CBOHCTBA BEIIECTB
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TO3HABATEIbHYI0 U MPAKTHYECKYIO
00J1aCTH JKU3HEIEITEILHOCTH;

- YMETb WHTErpUpOBaTH 3HAHUS U3
PAa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIZIBUTATH HOBEIE HJIEH,
npeasaraTh OpUTHHAJbHbIE
TOAXOJIbI U PEIICHUS;

- CIIOCOOHOCTH MX MCIOJIB30BaHUSA B
MO3HABATEJIbHOH M  COLMAJIbHOM
TIPAKTHKE;

COOTBCTCTBYIONIIIMH ~ JKCIICPUMEHTAMH U
3aMHCAMU YPAaBHCHUN XUMUYECKUX PEaKIUi;

- yMeTh YCTaHABIHMBATh MPHHAIICIKHOCTH
W3YYCHHBIX HEOPTaHWYCCKUX W OPTaHHMYCCKHIX
BEIIIECTB K ONpPE/IEICHHBIM KlaccaM U TPYIIaM
COCIMHEHUM, XapaKTepU30BaTh MX COCTaB U
BaOXHCUIIIME CBOKCTBA; ONPEACTATH BHUIBI
XUMHUYECKHX CBs3el (KOBaJCHTHAs, HOHHAS,
METaJIJINYECKas, BOJIOPOJTHAS), THIIBI
KPHUCTAJLTHUCCKUX PEIIETOK BEILIECTB;
KJIaCCU(UIIMPOBATH XUMUYCCKHE PEAKIINY;

- chopMHpPOBaThH TIPEICTABIICHU: o
XUMHYECKOH COCTaBIISIONIEH
CCTECTBCHHOHAYYHOW KapTUHBI MHpa, POJIU
XMMHH B TIO3HAHWM SIBJICHUM TPUPONBI, B
(HOpMUPOBAHUU  MBINUICHHS W KYJIBTYPHI
JIUYHOCTH, ¢ (YHKIIMOHATBHOW TPAaMOTHOCTH,
HEOOXOMUMOMN JUIS PEIICHUS TMPaKTHYSCKUX
3aJa4 M DKOJIOTMUECKH  OOOCHOBAHHOIO
OTHOIIICHUS K CBOEMY 37I0POBBIO U TIPUPOTHON
cpene;

- yMeTI) l'IpOBO}II/IT]) pacqul)I 10 XUMHUYCCKUM

dbopMynam ¥ ypaBHEHHSIM  XHMHYECKUX
peakiMid ¢ KCIOJMb30BaHHEM (PH3UUSCKUX
BEJIMYMH, XapaKTepPHU3YIOIIMX BElIeCTBa C

KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0o0beMa
(HOpMasbHBIE YCIOBHSA) Ta30B, KOJIUYECTBA

OK 02.
OcymecTBIATh
HIOHCK, aHAJIHU3 U
HHTEPIIPETALIHIO
nH(poOpMaIHH,
HEOOXOAUMOMH [UIs
BBITIOJTHEHHS 3324
poheCCUOHATBHOM
JesATeIbHOCTH.

B o0nactv 1IEHHOCTH Hay4HOI'O
MO3HAHUS:

- chopMHpOBaHHOCTD
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHUSA  HAyKd W
0OIIIECTBEHHON TIPAaKTHKH,
OCHOBAaHHOI'0 Ha JAWANoOre KymnbTyp,
CIIOCOOCTBYIOIIETO 0CO3HAHUIO
CBOET0 MECTa B MONHUKYJIBTYPHOM
MHDE;

- COBEpILIEHCTBOBaHME S3BIKOBOH U
YATATENLCKOH KYJIBTYpHI KakK
CpeACTBa B3aUMOJACHCTBHA MEXIY
JIOABMU U TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH Hay4yHOU
NEITENBHOCTH, TOTOBHOCTH
OCYIIECTBIIATh MIPOEKTHYIO H
HCCIIEOBATENECKYI0  AEATEIbHOCTh
WHAWBUAYAIBHO U B TPYIIIIE,

OsnajeHne YHUBEPCAILHBIMHU
y4eOHBIMU MMO3HABATENBHBIMU
ICUCTBHSMMU:

B) pabotra ¢ nHbOpMAaIHEH:
- BIAJETh HABBIKAMU TMOJNYYCHUS

nHpOpMAIMM W3 HCTOYHHKOB
pa3HBIX THUIOB, CaMOCTOSITEILHO
OCYIIECTBIATh  IOHMCK,  aHAJH3,

CHCTEMAaTH3ALMI0 U UHTEPIPETALUIO
nHpOpMANMK PA3NUYHBIX BHIOB H
(hop™M npencTaBiIeHNs;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX

BEILIECTBA; HCTIONB30BATh CHCTeMHbIe
XUMUYECKHE 3HAHUSI AJIsl IPUHATHS PEIleHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIHAX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

- yMeTb IUIAHUPOBaTb U BBINOJIHATH
XUMUYECKMH  SKCIEPUMEHT  (IpeBpalleHUs
OpPraHM4ecKHX BEIECTB IIPM HArpeBaHUHU,

MOJIyYSHHE ITHIICHA U M3y4YeHHE €ro CBOWCTB,
Ka4yeCTBEHHbIE pEaKkUUH Ha  aJbIeTH[IbI,
Kpaxmaj, YKCYCHYIO KHCIOTY; JACHATypaius
OENKOB TNpH HArpEeBaHWM, IBETHBIC pPEAKIINU
0EJKOB; MPOBOJUTH PEAKIIMA HOHHOTO OOMEHa,
ONpeJeNATh Cpeoy BOAHBIX  PacTBOPOB,
Ka4yeCTBEHHbIE  peaklMu Ha  Cyinbdart-,
KapOOHAT- W XJIOPHI-aHHOHBI, Ha KATHOH
aMMOHHSI, pewartpb IKCIIEPUMEHTAIbHBIC
3ama49u 1Mo Temam "Metauiel" u "Hemeramibr'")
B COOTBETCTBMM C TpaBUIAMH TEXHUKH
0e30macHOCTH TIpH OOpPAICHUH C BEIIECTBAMHU
u 1m1ab0paToOpHEIM 0o0opyoBaHHEM;
NPEICTABISTh  PE3yNbTaThl  XHUMHYECKOTO
JKCTIepUMeHTa B (OpMe 3aluCH ypaBHEHUUN
COOTBETCTBYIOILIUX peaxuuit u
(dhopMynHpoBaTh BBIBOABI HA OCHOBE JTHX
Pe3yIbTATOB;

- yMeTh  aHANM3MPOBATh  XUMHUYECKYIO
uHopmanuio, MOIYy4aeMyld U3  Pa3HbIX
HCTOYHUKOB (CPEICTB MacCOBOW MH()OpMAITHH,
cetb MHTEpHET U pyTHE);

- BIAJCTh OCHOBHBIMH METOJaMHU HAYYHOTO
MMO3HAHMS BEIIECTB M XHUMMUYECKHX SBJICHHUI
(mabmronmeHne,  W3MEpEHHE,  AKCIECPHMEHT,
MOJICITIPOBAHHE);

- YMETh MPOBOINTEH PACUCTHl MO0 XUMHICCKUAM
dbopMynaM ®  YpaBHEHHSIM  XHUMHYECCKUAX
peakuii ¢ WCIONB30BAaHHEM  (U3HUUCCKHIX
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¢dopMatax ¢ yYeToM Ha3HAYCHUS
uHpopMamu u 1eJIEBOMA
ayJIUTOPUH, BHIOMPAst ONTUMAITLHYIO
bopmy MPEICTABICHUS u
BU3YyaJIN3AIINH;
- OlICHUBATh
JETUTHMHOCTh ~ MHpOpMAIMH, ee
COOTBETCTBHE MPaBOBLIM u
MOpPaIbHO-3TUYECKHUM HOpMaM;

- HCITOJIb30BATh cpecTBa
HUH()OPMAIIOHHBIX "
KOMM YHHUKAIIUOHHBIX TEXHOJOTHI B
pelieHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3aja4 c
coOroIeHneM TpeboBaHMI
SPrOHOMUKH, TEXHHUKH
0€e30MacHOCTH, TUTHEHBI,
pecypcocOepekeHnsi, NPaBOBBIX U
STHYECKHX HOPM, HOPM
UH(POPMAIMOHHON 0€30IacHOCTH;

JAOCTOBCPHOCTD,

BCJIMYHMH, XapaKTCPpU3YIONIUX BCHICCTBA C
KOJIMYECTBEHHOI CTOPOHBI: MaACCHI, obneMa
(HOpMaJ’ILHLIe YCJ'IOBI/ISI) ra3oB, KOJIHYCCTBa

BCIIICCTBA, HCIIOJIB30BaTh CUCTCMHBIC
XUMUYCCKUC 3HAHUSA JJId IIPUHATUA pCIHCHI/Iﬁ B
KOHKPCTHBIX JKH3HCHHBIX CUTyalnuiax,

CBA3AaHHBIX € BEHICCTBAMU U UX IPUMCHCHUCM

- BJIa/ICTh HaBBIKAMH

pacrno3HaBaHus " 3aIUTHI

udopmanuy,  MHOOPMALMOHHOM

0€30MMaCHOCTH JTUYHOCTH,
OK 04. 5ddexTurHO - TOTOBHOCTh K CaMOpPa3BUTHIO, | yMeTb TJIAaHUPOBATh " BBITIOTHSITD
B3aMMOJICHCTBOBATh CaMOCTOSITENTLHOCTH U | XMMHYECKHH  IKCICPUMEHT (TpeBpaICHHUs
u paborath B CaMOOITPEICIICHHIO; OpPraHUYECKUX BEIICCTB MPH HAarpeBaHUH,

KOJIJICKTUBC U
KOMaHJIC.

- OBJIQJICHHE HaBbIKAMH Yy4eOHO-
HCCIIE0BATENbCKOM, TNPOEKTHOU U
COLIMAJIbHOM JIeSITEIbHOCTH;
OsnajsieHue YHUBEPCAILHLIMHU
KOMM YHUKATUBHBIMHU JIEHCTBUSIMH:
0) coBMECTHAs IEITEILHOCTD:

- IIOHMMaTb MW  HCIOJB30BaTh
NnpeuMylniecTBa  KOMaHIHOM U
VHIIUBHUYaJILHON paboThl;

- TpUHUMATh I COBMECTHOM
JeSITeIbHOCTH, OpPTaHHW30BBIBATH H
KOOPAWHUPOBATh OEUCTBUS IO €e
IOCTIDKEHHUIO.  COCTaB/ISITH  IUIAaH
JIECTBUM, pacIpeneisaTh pPOIU C
y4eToM MHEHUH YYaCTHUKOB
00CYXIIaTh PE3yNNbTaThl COBMECTHOMN
pabotsr;

- KOOPAWHUPOBATh U BEIIONHATH
paboTy B YCIOBHSIX pEaIbHOTO,

BHUPTYaIbHOTO u
KOMOWHHPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYIIECTBIISTH TTO3UTUBHOE
CTpaTeTMUECKOEe  TIOBEJCHHE B

Pa3NUYHBIX CUTYAlMsIX, IPOSIBISTH
TBOPYECTBO M BOOOpa)KeHWE, OBITH
MHHLIAATUBHBIM
OsmajsieHue
PEryISTUBHBIMU
JeACTBUAMMU:

I') OpUHATHE ce0s U IPYIUX JTIOIEN:

- IPUHUMATH MOTHBBI U apTyMEHTHI
IpYTuX JIOACH TIpU  aHAIn3e
Pe3yIBTaTOB NEATETHLHOCTH,

- TpU3HABaTh CBOE MPABO M MPABO

YHUBEPCAILHBIMHU

HONy4eHHEe STHICHA U M3YYCHHE €ro CBOICTB,
KaueCTBCHHbIE pPEaKUMH Ha  albIerusl,
KpaxMall, YKCYCHYI0 KHCIOTY; IECHaTypaLus
0€JIKOB TIpH HATrpPEeBaHUM, LBETHBIC PEAKLIUH
0eJIKOB; MPOBOIAUTH PEAKIIMU HOHHOTO OOMEHa,
OIpeNeNsTh  Cpely BOIHBIX  PacTBOpPOB,
KauecTBEHHbIE  peakuuu Ha  cynbdar-,
KapOOHAaT- W XJIOpUI- AaHUOHBl, Ha KaTHOH
aMMOHHMS;  pellaTh  AIKCIEePHMEHTaIbHBIC
3a7a4u 1Mo Temam "Metael" u "Hemeraminr'")
B COOTBETCTBUM C TIPaBWIAMH TEXHUKH
0€30MacHOCTH IPU OOpAILEeHNH C BEIeCTBAMHU
u T1ab0paTOpHBIM 000pynoBaHUEM;
OPEACTaBIATh  Pe3yNbTaThl  XUMHYECKOTO
JKCIIepHMeHTa B (OpMe 3alucH ypaBHEHHUH
COOTBETCTBYIOILIUX peaxuuit u
(opMympoBaTh BBIBOABI Ha OCHOBE JTUX
PE3yIbTaTOB;

7




JIPYTUX JTFOJICH Ha OIITNOKH;
- pa3BHUBATH CIIOCOOHOCTH IIOHUMATh
MHp C TO3ULIMU APYTOro YEIOBEKa,;

OK 07.
CopnelicTBOBaTH
COXpaHECHUIO
OKPYKAFOIICH CPEIB,
pecypcocOepekeHuto,
MIPUMEHSITH 3HAHUSI
00 M3MEHCHUU
KJIMMaTa, IPHHIUIIBI
OepeKIIUBOTO
TIPOU3BOJICTRA,

3¢ PeKTHBHO
JIefiCTBOBAThH B
Ype3BbIYaiHBIX
CUTYaITHSIX.

B obnactu SKOJIOTMYECKOr0
BOCIIMTAaHUS:

- c(hOpPMHUPOBAHHOCTH
3KOJIOTMYECKOM KYJIBTYpBI,

IIOHUMAHHUEC BJIMAHHUA COLMAJIBHO-
OKOHOMUWYCCKHX IponecccoB Ha

COCTOSIHUE MPUPOAHON u
COIIMAILHOM  Cpellbl,  OCO3HaHHE
I1100aIbHOTO Xapakrepa

JKOJIOTHYECKUX TIPOOIIEM;

- TUIAHUPOBAHUE W OCYIIECTBIIEHUE
JIECTBUI B OKpYKaloIllel cpesie Ha
OCHOBE 3HaHU Lienel yCTOMYMBOro
pa3BUTHS UEIOBEYECTBA; AKTUBHOE
HENpUsATHE ACWCTBUN, MTPUHOCSIIINX
BpEJ OKpYXarolien cpese;

- yMEHHe MIPOTHO3UPOBATh
HEOJIaronpHaTHbIE  YKOJIOTHUECKUE
MOCNIEACTBUSL  TIPEANPHHUMAEMBIX

JIEICTBUM, IPENOTBpAILATh HX;

- paClIMp€HUC OIbITa ACATEIbHOCTH
JKOJIOTUYECKOM HAIPaBIEHHOCTY;

- OBIaJeHHE HaBbIKAMH Y4eOHO-
WCCIIEA0BATENIbCKOM, MPOEKTHOW U
COLIMAIBLHOU JIESITEILHOCTH;

- chopMHPOBATH TIPEICTaBIICHHUS: 5]
XUMHYECKOH COCTAaBIISIONIEH
CCTECTBCHHOHAYYHOW KApTUHBI MHUpA, POJIH
XUMHHA B TIO3HAHWW SIBJICHWHA TPUPOMABI, B
(hopMHpOBAHMM  MBIIUICHUSI W KYJIBTYPBI
JIUYHOCTH, ¢ ()YHKIIMOHATFHON IPaMOTHOCTH,
HEOOXOIUMOHN JUTSI PEIICHUS TMPaKTHYCCKUX

3a7a4 M OKOJOTHYECKA  ODOCHOBaHHOTO
OTHOIIIEHHS K CBOEMY 3JI0POBBIO M TIPUPOIHOMN
cpene;

- YMeThb COOJNIOJaTh MpaBWiia 3KOJOTMYECKU
I[ENIECO00Pa3HOr0  TOBENEHHS B OBITY U
TPYIOBOU JEATETHLHOCTU B LIENSIX COXPAHEHUS
CBOETO 3JI0POBbsSI M OKPYKAIOIIEeH MPUPOTHOM
CpeJlbl; YYUTHIBATH OMACHOCTh BO3JICHCTBUSI HA
JKMBBIE OpPraHM3MBI ONpPEIEIECHHBIX BEIIECTB,
MOHMMAsl CMBICH  TIOKa3aTeNs —MpelebHOM
JIOTTYCTUMOM KOHIIEHTpAIIny;




2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O INTPEJIMETA

2.1. O0beM yueOHOro npeaMeTa U BU/bl Y4eOHOH padoThl

Bua yueoHoii padorsl O0bem yacoB

O0bem yueOHOT0 IpeaMeTa 69
O0beM yueOHbIX 3aHATHI 69
B TOM YHCIIE:

TEOPETUIECKOE 00yueHUE 33

1a00paTOPHO-TIPAKTHYCCKUE 3aHSATHS 36
Koncyiabranuu -
IIpome:xyTouHnass arrecrauus B popme AuddepeHuMPOBAHHOIO 3a4eTa -
BO 2 ceMecTpe




2.2. TemaTu4eckuii NJ1aH U coiep:kaHue yuyeoHoro npeavmera XUMMUSL

HaumenoBanmue pazaenoB u
TEM

Conep:xanue yue6HOro MaTepuaja (0CHOBHOE 1 NPO¢ecCHOHATBHO-OPHEHTHPOBAHHOE),
J1a0opaTopHble U MPAKTHYECKHE 3AHATHUS, IPUKJIATHON MOAYJIb (IPU HAJTHYHHU)

OoneMm
JacoB

Koapl
KOMTIEeTeH N i,
¢hopmuposanuo

KOTOPBIX
CIocodcTBYeT
3JIeMeHT
TPOrpamMMbI

w

4

Pazngen 1.

OcHOBBI CTPOCHUS BeEIIECTBA

(o)

Tema 1.1

CTtpoeHue aToM0OB
XUMHYECKHUX )JIEMEHTOB 1
NMPHPOIA XHMUYECKON CBSI3N

Conep:xanue yueOHOro MaTepuasia

TeopeTnueckoe 00yyenue
CoBpeMeHHast MOJIeIIb CTPOCHHS aToMa. DIIEKTPOHHasl KoHpurypanust aroma. Kiaccudukanust
XMMHYECKUX DJIEMEHTOB (-, P-, d-311eMeHThI). BaneHTHbIe 371eKTPOHBI. BaleHTHOCTB.

OJNeKTpOHHAs MPUPOIA XUMHUYECKOM CBSA3U. DIIEKTPOOTPHLIATENBHOCTb.
KoBanieHTHas cBsI3b, €€ Pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (OOMEHHBIH 1 JOHOPHO-

akuenTopHslif). Moxnnas cBs13b. Metammudeckas cBsi3b. BonoponHas cBs3b.
MexMOoneKyIsipHble B3aUMOACUCTBUSL.
U3zotombl, 0CHOBHOE 1 BO30YXK/IEHHOE COCTOSIHUE aToMa, THOPHIU3aLIks ATOMHBIX OpOUTAIIEH.

IIpakTHyeckoe 3ansiTHe Nel

Pelenne npakTuueckuXx 3a/laHuid Ha COCTABIICHHE AJIEKTPOHHO-TpaduIecKix (OpMYIT 3JIEMEHTOB

1 — 4 nepuomnos.

Pemenne 3amannii Ha UCMOJIB30BAHNE XMMHUYECKON CUMBOJIMKH M HA3BaHUI COESTMHEHUH T10
HOMEHKJIaType MEXIyHApOTHOTO CO03a TEOPETHUECKOHN U MPUKIIAHON XUMIH U TPUBUAIBHBIX
Ha3BaHUI 1Sl COCTABJICHHS] XUMUUECKUX (POPMYJT IBYXaTOMHBIX COETUHEHHH (OKCHIOB, CYIb(UIO0B,
THIPUAOB U T.II.) ¥ APYTUX HEOPTaHMYECKUX COSANHEHUH OTJEIbHBIX KJIACCOB.

OK 01

Tema 1.2
Iepuoauyeckuii 3aK0H 1
Tadmuna /.. MeHnjesieeBa

Conep:xanne yueOHOro MaTepuaia

IIpakTHueckoe 3aHATHE No2

Ilepnoanueckast cucreMa Xumuaeckux sneMeHToB .M. Menneneesa. @uznueckuil cMbicn
[Tepromgmaeckoro 3akona /I.11. MenneneeBa. 3akOHOMEPHOCTH H3MEHEHUS CBONCTB XUMUYECKAX
3JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHUH C ITOJIOKECHIEM
XUMHUECKOro aieMeHTa B [lepuoaudeckoil cucreme. MUpOBO33pEHYECKOE U HAYUHOE 3HAYEHHE
[eprommueckoro 3akona JI.11. Menneneera. [Iporaosst JI.J1. Menneneepa. OTKpBITHE HOBBIX
XAMHYECKUX DIIEMEHTOB.

Perrenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha XapaKTEPUCTUKY XUMUIECKIX
3IIeMEHTOB — «MeTautndeckre / HeMeTaTHIeCKHe CBOMCTBA, SIIEKTPOOTPHIATENEHOCTE M CPOJICTBO
K 3JICKTPOHY XWMHUYECKUX FIIEMEHTOB B COOTBETCTBHE C UX 3JICKTPOHHBIM CTPOCHHUEM H
TIOJIOKEHUEM B MEPUOANYECKON cUCTEME XUMHUUYECKuX dneMenToB .. MenaeneeBay.

OK 01
OK 02

Pa3nen 2.

XuMHYecKHe peakuum

10
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Tema 2.1
THunbl XUMHYECKUX peaKIuid

Coaepxanne yueOHOro MaTepuasia

TeopeTnueckoe odyyeHnune

Knaccudukanus v THIIBI XUMIIECKUX PEAKIUi ¢ yUaCTHEM HEOPTaHUIECKUX BEIICCTB.
KonunuectBenHbie 0THOIIEHUS! B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI 1O
YpaBHEHUSIM XUMHUYECKUX peakimii. MoJb Kak elMHUIa KOJMYecTBa BellecTBa. MossipHasi Macca.
3aKOHBI COXpaHEHUs MacChl M SHEPTruH. 3akoH ABoraipo. MonspHbrii 00beM razoB. OTHOCHTEIbHAS
IUIOTHOCTH T'a30B.

Peakiun koMIUIEKCOOOpa30BaHUS C YIACTHEM HEOPTaHIMUYCSCKUX BEIICCTB (Ha MpUMepe
THIIPOKCOKOMIUICKCOB IIMHKA U aJTFOMHHU).

IIpakTHuyeckoe 3aHsiTHE No3

CocraBneHue ypaBHEHUH peaklnii COeMHEHHMS, Pa3JIOKEHHs, 3aMeIeHusI, OOMeHa. Y paBHEHUS
peakuuii ropeHusi, HOHHOro 0OMeHa, OKUCIIEHUSI-BOCCTAHOBIICHUSL.

PacueT koIMuecTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEUIECTB U MPOIYKTOB peakiuu. Pacuer
KOJTMUECTBEHHBIX XapaKTEePUCTHK NMPOJYKTa PEAKIINH COSTUHEHNUS, €CITH OTHO U3 BEIIECTB JIaHO B
M30BITKE W/WIIN CONEPKUT IpuMecHu. Pacuer MaccoBoii 1t 00bEMHOM JIOJIM BBIXOJIA MPOIyKTa
PEaKIMy COSTUHEHUS OT TEOPETHYCCKH BO3MOKHOr0. PacueT 00beMHBIX OTHOIICHHH ra3oB. Pacyer
Macchl (00beM, KOJTMUECTBO BEIIECTBA) MPOJYKTa PEaKIMH, €CIIM OTHO U3 BELIECTB JJAHO B BUJIE
pacTBoOpa ¢ onpeAesIEeHHOW MacCOBOM J10JIel paCTBOPEHHOI'O BELIECTBA.

IIpakTHyeckoe 3aHsiTHE Nod

YpaBHEHUsI OKHCIEHUSI-BOCCTaHOBIIEHUS. CTeneHb OKucIeHNs. OKHCINUTENb U BOCCTAHOBUTEIIb.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B IPUPOJIE, MPOU3BOICTBEHHBIX IPOLIECCAX U
KHU3HEACATEIBHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN TTOTEHIMAN CPEJIbL.
CocTaBieHue U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOJIOM 3JIEKTPOHHOTO
6anaHca. TUNHMYHBIC HEOPTAaHNYECKHUE OKUCIUTENN U BOCCTAHOBUTEIH. DJIEKTPOIN3 PACTBOPOB U
pacIu1aBoB COJNEM.

OK 01

Tema 2.2
DJIeKTPOIUTHYECKASI
JHUCCOLUALMA ¥ MOHHBIH
o0MeH

Conep:xanue yueOHOro MmaTepuania

TeopeTnueckoe o0yyenue

Teopus snexTpoiauTUueckoit tucconnanyu. Peakiyu nonHoro oomena. CocTaBiieHUe peakiuit
HMOHHOTO OOMEHA ITyTeM COCTABJICHHUS UX MOJHBIX U COKPAIICHHBIX HOHHBIX ypPaBHEHHUM.
T'aaponus comneii. 3HadeHwe rUIPOIH3a B OMOIOTHYECKAX 0OMEHHBIX Tporieccax. [IpuMenenne
THJPOIN3a B IPOMBIIIJIEHHOCTH.

IIpakTHyeckoe 3ansaTHe NS
CocraBrieHre peakinii THAPOII3a COJICH.

OK 01

KontposabHas padora Nel

CTpOC]—ll/le BelIECTBA 1 XUMHNYECCKHE PeaKIIuN.

Paspnean 3.

CTtpoeHne 1 CBOICTBA HEOPraHNYECKNX BELECTB

Tema 3.1
Kuaccupukanus,
HOMEHKJIATYPa U CTPOeHHne
HEOPraHu4YecKHX BellecTB

Conep:xanne yuedOHOro MaTepuaia

TeopeTuueckoe o0yueHue

[Ipenmer Heopranmyeckoit XuMun. B3anMocBsI3p HeopraHudeckux BemecTs. Kiraccudukanms
HEOpraHWYEeCKHX BenlecTB. [IpocTeie u criokHbIe BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB
(oKcHIpI, THAPOKCU/IBI, KUCIOTHI, conn). HoMeHknaTypa 1 Ha3BaHHEe HEOPraHMYECKHUX BEIIECTB
WCXOJSI U3 UX XUMHUYECKOH (pOpMyITbI MITH COCTaBIICHHE XMMUYECKOH (OPMYITbI HCXOAS M3 Ha3BaHUS

OK 01
OK 02
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BCIICCTBA 110 Me)KI[yHapOZ[HOfI NI TpHBHaJ'II;HOﬁ HOMCHKIJIATYypEC.

Me)KMOJ'IeKyJ'IHpHBIC BSaHMOHGﬁCTBM. KpI/ICTaJ'IJ'IOFI/IHpaTI)I. AFpeFaTHLIe COCTOsIHH:A BCIICCTBA.
KpI/ICTaHJII/I‘leCKPIe u aMOp(l)HBIe BCIICCTBA. Tumnsr KPUCTAJINIMICCKUX PCIICTOK (aTOMHaH,
MOJICKYJIApHas, HOHHAs, MeTaJ’IJ’II/I‘IeCKaﬂ). 3aBUCUMOCTD (1)I/I3H1{€CKI/IX CBOIICTB BC€IICCTBA OT THIIA
KpHCTaHHH‘IeCKOfI PCUICTKU. HpI/I‘II/IHLI MHOFOO6paBI/I$I BCHICCTB. COBpeMeHHLIe IMpCaACTAaBJICHUSA O
CTPOCHUU TBECPABIX, KUJIAKUX U ra3006pa3HHx BCHICCTB. )KI/II[KI/IG KpUCTAJIJIBI.

IIpakTueckoe 3anaTHE Neb

Pemenue 3aau Ha pacueT MaccoBOI 01 (Macchl) XMMUYECKOro 3JIEMEHTa (COeIMHEeHus) B
Morekyse (cMecn). PerieHne npakTHUeCKHUX 3aJaHuil 1o KinaccuuKanui, HOMEHKIIaType U
XUMHUYECKUM (hopMyliaM HEOpraHMYECKUX BELIECTB Pa3IMYHBIX KIIacCOB (Ha3bIBATh M COCTABIISITh
(hOpMyNBI XUMHYECKUX BELIECTB, ONMPEAEISTh IPHHAIEKHOCTD K KJIaccy).

Tema 3.2

D U3HKO-XUMHYECKHE
CBOVICTBA HEOPraHUYECKHX
BEIIECTB

Conep:xanue yueOHOro Matepuasia

TeopeTnueckoe odyyeHune

Mertanisl. O0mue pusndecKre U XMMUYECKHe CBOMCTBAa MeTa/uIoB. CHOCOObI MOTyueHus. 3HaYeHue
MCTAJUIOB 1 HEMETAJIJIOB B MPUPOAC U KUBHEACATCIbHOCTH YE€JIOBEKA U OPTraHU3MOB. KOppOSPIS[
METAJJIOB: BHJIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3HUH.

Hemeraiisl. O0Impe Gusnyueckre 1 XAMHYCSCKIE CBOMCTBAa HEMETa/IOB. THITHYHBIC CBOWCTRA
metaiwioB [V — VII rpynn. Knaccudukanus 1 HOMEHKIaTypa CoeIMHEHUH HEMETALIOB.
KpyroBopoTel OMOreHHBIX 3JIEMEHTOB B IIPHPOAE. XHMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKHX BEIIECTB (OKCUOB, THAPOKCHIOB, KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
U3MECHEHNH CBOMCTB MPOCTHIX BELIECTB, BOAOPOAHBIX COEIMHEHUH, BBICIINX OKCUI0B U
THJPOKCH]IOB

IIpakTHyeckoe 3ansiTHE No7

CocTaBneHue ypaBHEHUH XUMUYIECKUX PEaKLUil C yJaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUUECKUX
BEILECTB: OKCHIOB METAJIIOB, HEMETAJUIOB U aM()OTEPHBIX TEMEHTOB; HEOPIraHHYECKHX KUCTIOT,
OCHOBaHHMI 1 aM(OTEPHBIX THAPOKCHIOB, HEOPIraHMUIECKHX CONel, XapaKTEepU3YIOLINX HX CBOMCTBA.
PemeHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3a/laHUil Ha CBOWCTBA U TOMydECHHUE
HEOPraHUYECKHX BEIIECTB.

OK 01
OK 02

Tema 3.3
IpousBoacTeo
HEOPraHUYeCKUX BellecTB.
3HaveHUe U PUMEHEHHE B
ObITY M HA POU3BOJCTBE

Conep:xanne yueOHOro MaTepuaia

TeopeTnueckoe odyuenue

OO6m1re npencTaBiIeHus O MPOMBIIUIEHHBIX CIIOCO0aX MOTYICHNS XUMHYECKUX BEMIESCTB (Ha
puMepe MPOU3BOJCTBA aMMHUAKa, CEPHON KHCIIOThI). UepHas 1 [[BETHAsI METAILTYpPTHSI.
[pakTHueckoe MPUMEHEHUE HIEKTPOIH3a IS TOMyIEHHS IICIOYHBIX, IETOYHO3EMETbHBIX
METaJuIoB 1 amtoMHuHus. CTEKIIO U CHIMKATHAS POMBIIUIEHHOCTh. [IpobiemMa 0TX010B ¥ TOOOYHBIX
MIPOYKTOB.

IIpakTHueckoe 3aHaTHE No8

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHHI O POJI HEOPTAHUYECKOH XHUMHHU B Pa3BUTUH
MEIULIHBI, CO3IaHUH HOBBIX MaTEPUAJIOB (B CTPOHTEIBCTBE U AP. OTPACISIX IPOMBIIIIICHHOCTH),
HOBBIX HCTOYHHKOB SHEPTUH (@IbTepHATUBHBIC UCTOYHIKU YHEPIHH) B PEIICHHHN MTPoOIeM
9KOJIOTUYECKOH, SHEPIreTHIEeCKON 1 MHUIIEBOH OE30ITacHOCTH.

Konrtpoannas pa6ora 2

CBoiicTBa HEOPraHMYECKHUX BEIECTB.

12
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OK 02




Pasnen 4.

CTpoeHue U CBOHCTBA OPraHUYeCKHX BellleCTB

24

Tema 4.1
Knaccndpukanms, ctpoenue u
HOMEHKJIaTypa OPraHMYecKHX
BeIlleCTB

Coaepxanne yueOHOro MaTepuasia

TeopeTnueckoe odyyeHune

[Ipeamer oprannveckoil XumMun. B3anMoCBsI3b HEOPraHNYECKUX W OPTaHUYECKHX BEIIECTB.
XUMHUYECKOe CTPOEHHE KaK IOPSIIOK COSIMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE MTOJIOKEHHS TEOPUH XMMHUYECKOT0 CTPOSHHS OPTaHUYECKHX COeaMHEHNH A.M.
BytnepoBa. YrnepoaHslil ckeneT opraHn4ecKoi MojeKysbsl. MoJeKysipHbIe U CTPYKTYpHBIE
(pa3BepHYyTHIE, COKpaIllEHHbIE) XUMUUECKHE POPMYIbL. 3aBUCUMOCTD CBOICTB BELIECTB OT
XMMHYECKOT0 CTPOEHHS MOJIeKyi1. Vi3oMepust u u30Mephl (CTPYKTYpHasi, FreoMeTpryecKast (1uc-
TpaHc- m3omepwusi). KpatHocTs xuMuueckol cBszu. [loHsATHE O QYHKIMOHAIBHOM Ipyrme.
[puHIMTE KTaccu(UKAMY OPraHUYECKUX COeTMHEHNH. MexTyHapoiHas HOMEHKIIATypa 1
NPUHIUIIBI HOMEHKIIATYPhl OPTaHUYECKUX COSANHEHUH.

IIpakTHUyeckoe 3aHsiTHE N9

HoMeHnknaTypa OpraHu4ecKuX COeIMHEHUHN OTJENbHBIX KJIACcCOB (HACHIIIEHHbBIE, HEHACBIIIIEHHBIE U
apoOMaTHYECKUE YTrIIeBOAOPOIbI, CITUPTHI, (PEHOJIBI, AJIbAETU/Ibl, KETOHBI, KAPOOHOBBIE KMCIIOTHI U JIP.)
CocTaBnieHHUE MONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OpraHMYeCKUX BEIIECTB OT/IEIbHBIX
KJIACCOB, UCIOJIb3YS UX Ha3BaHMsI [10 CHCTEMAaTUUYECKOW HOMEHKIIaType. PacdyeTsl mpocreiieil
(hopMyIBI OpraHUUuECcKOi MOJIEKYIIbI, HCXOJIsl M3 3JIEMEHTHOro cocTaBa (B %).

OK 01

Tema 4.2.
CBoiicTBa OpraHuYecKux
coeMHeH Uil

Conep:xanne yueOHOro Mmatepuania

12

TeopeTuueckoe odyueHue

Knaccudukanms u 0coOEHHOCTH OpraHMYeCKUX peakiuii. Peakumonnbie neHTpbl. Paaukanb.
[lepBoHayanbHBIC TOHATHA O TUIAX M MEXaHU3MaX OPTaHUYECKUX PEaKLHil.

Du3HMKO-XUMHYECKUE CBOICTBA OPraHUY €CKUX COSJUHEHHI OT/IEIBHBIX KIIACCOB (0COOCHHOCTH
Knaccu(UKauy 1 HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOIMUYECKUH psint 1 o01ast popmyrna;
n3oMepusi; pU3NIEcKre CBOMCTBA; XUMHUIECKHE CBOMCTBA; CIIOCOOBI MOTY4EHHS):

— TpefeNbHbIe YTIAEBOAOPOARL. |'opeHre MeTaHa Kak OIMH W3 OCHOBHBIX HCTOYHHMKOB TEIia B
MIPOMBIIIICHHOCTH U ObITY. CBOMCTBA IPUPOIHBIX YTICBOAOPOAOB, HAXOXKACHHIE B IPUPOAE U
MIpUMEHEHHE aJIKaHOB;

— HeTIpeleNIbHBIe U apOMaTHYECKHe yIiieBoAoposl. [lommMepusalus sTreHa Kak OCHOBHOE
HaTIpaBJICHUE €r0 HCIIONB30BaHMs. | OpeHne aneTiieHa Kak MICTOYHUK BEICOKOTEMIIEPAaTypPHOT O
IUTAMEHH JUTSI CBapKH U PE3KH METaJUIOB,;

— KHCJIOPOJICO/IEpIKAIIME COSTUHEHMS (CITUPTHI U MPOCThIC 3)UPbI, (HEHOIBI, aTbJCTH/IBI U KETOHBI,
KapOOHOBBIE KUCIIOTHI U UX Mpou3BOAHEIE). [[pakTHdeckoe mpruMeHeHNnEe STUIICHTIIIKOJI,
rimnepuna, peromna. [lpumenenune popmanpaerina, alieTanbIeriaa, YKCYCHON KUCIOTEL. MpLIa Kak
COJIM BBICIIIMX KapOOHOBHIX KHCIOT. MOOIINE CBOHCTBA MBIIA;

— a30TCOepIKAIIUe COSNMHEHNUS (aMUHBI 1 aMUHOKHUCITOTBL, OSITKH).

IIpakTueckoe 3ansaTue Nel(

Perrenue niermodex npeBparieHnii Ha TEHETHIECKYIO CBS3b MY KITacCaMy OPTaHIMYECKIX
COEIMHEHMI C COCTABJIEHUEM Ha3BaHUN OPTaHUYECKUX COEIMHEHUH MO TPUBUAIBHOW WU
MEXIyHapOAHON CUCTEMAaTHYECKON HOMEHKIIaType. Pelienre pacyeTHbIX 3aa4 10 ypaBHEHUSIM
peakuuii ¢ ydacTeM OpraHMYeCKHUX BEIIECTB.

OK 01
OK 02
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Tema 4.3.

Oprannyeckue BelecTBa B
JKH3HEEATEILHOCTH
yenoBeka. [Ipou3BoacTso u
NpUMeHeHne OPraHmYeCcKuX
BEIECTB B MPOMBIILUIEHHOCTH

Coaepxanne yueOHOro MaTepuasia

TeopeTnueckoe o0yueHune

Buoopranmyeckue coenuHenus. [Ipumenenne n Ouonormdeckas poib yrieBogoB. OKucIeHue
YTJIEBOJIOB — UICTOYHUK SHEPTUH KHUBBIX OpraHu3MoB. O0IacTi NPUMEHEHNS! aMUHOKHCIIOT.
[peBpamienus 6enkoB muiy B oprannzMe. bruonornueckue GpyHknmu 6enkos. bruonorundeckne

(G yHKIMHN 5XUpoB. Poitb OpraHnuecKoil XMMUH B PELIEHUH MPOOJIEM IHIIEBOH 0€301acHOCTH.
HyxnenHoBbIe KUCIOTHI: cOcTaB U cTpoeHue. CTpoeHue HykJ1eoTH0B. COCTaB HYKJIEHHOBBIX KMCIIOT
(JJHK, PHK). Ponb HyKJI€MHOBBIX KHCIIOT B )KU3HENIEITELHOCTH OPraHU3MOB.

ITpou3BOACTBO OpraHUYECKUX BEIECTB: IPOU3BOACTBO METaHONA, IepepadoTka HedTH. [lomuyTiien
KaK KpYIMHOTOHHa)KHBIA MPOAYKT XUMHUYECKOTr0 Mpou3BoAcTBa. [IpumeHenue sTuieHa.
IIpon3BOACTBO U MPUMEHEHHE KayuyKa U PE3UHBL

CuHTeTHYeCKHEe U UCKYCCTBEHHbIE BOJIOKHA, X CTPOCHHUE, CBOMCTBA. [IpakTHuecKkoe NCIoIb30BaHIe
BOJIOKOH. CHHTETHYECKUE IUIEHKHU: M30JISIIMS TS IPOBOJIOB, MEMOPAHBI JIJIsl OTIPECHEHUsI BOJIB,
3alUTHBIC IJICHKH JIJIsi aBTOMOOMIIEH, TIACThIPH, XUPYPTUUECKHE MOBS3KH. HOBbIE TEXHOMOI MU
JAJIbHEHMIIIETO COBEPILIEHCTBOBAHUS ITOJTMMEPHBIX MAaTEpHAIIOB.

Posb opraHudeckoit XuMHUH B peLIeHHH ITPoOJIeM SHEPreTHYECKOM 0€30MacHOCTH, B pa3BUTHH
MEIUIIMHBI, CO3JJAHUH HOBBIX MaTepHajIOB, HOBBIX HCTOYHUKOB SHEPTUH (aJIbTEPHATHBHBIC
WCTOUYHUKHU PHEPTUH).

IIpakTHyeckoe 3anaTHe Nell

Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTaBICHUIO XUMUYECKUX peakLui,
OTPaXKaIOIMINX XMMUYECKYI0 aKTHBHOCTb OPTaHUYECKUX COSAMHEHUH B Pa3IMYHBIX Cpeax
(TIpUPOIHBIX, OMOTOTHYECKUX, TEXHOT €HHBIX ).

OK 01
OK 02

KounrtpoabHnas padora 3

CTpyKTYypa H CBOIiCTBA OPraHM4eCKUX BeLIeCTB.

Pasgen 5.

Xumus B 6]>lTy H l'lpOPBBOZ[CTBeHHOﬁ JACATECIBbHOCTH Y€JI0BCKA

[op]

Tema 5.1

Xumus B ObITY U
MPON3BOACTBEHHOM
AesiTeJIbHOCTH YeJI0BeKa

Conep:xanne yueOHOro MaTepuania

IIpakTHyeckoe 3anaTUHE Nel2

Okonornyeckas 6€30MaCHOCTb MOCIEACTBHI OBITOBOM M MPOU3BOACTBEHHOMN JEATEIBHOCTH
YernoBeKa, CBA3aHHas C IepepabOTKOM BELIECTB; MIOMCK U aHAIN3 XUMHYECKOH HH(OpMaIii 13
Pa3IUYIHBIX HCTOYHUKOB.

Keticpl Ha aHaIM3 HHPOPMALIMH O TPON3BOICTBEHHOM IEATEIEHOCTH YEIOBEKa, CBI3aHHOH C
nepepabOTKON U MOTY9IEHUEM BEIIECTB, A TAKXKE C IKOJIOTMUECKOH O€30MacHOCTBIO.

3ammrTa Kelica — MpeACTaBICHNE PE3YIBTATOB PEHICHUS KEHCOB (BBICTYIUICHHE C MIPe3eHTAIIHeH)

OK 01
OK 02
OK 04
OK 07

Bcero:

69

14




3. YCJOBUSA PEAJIM3ALIUNA YYEBHOI'O TIPEAMETA
3.1. TpeGoBaHusA K MUHMMAJILHOMY MaTepHaJIbHO-TEXHHYECKOMY 00ecnedeHn 10
JUis peanu3anuMy  NpPOrpamMMbl  y4eOHOTO MpeAMeTa IPEAyCMOTPEHbI  CIEYOLIHe
CreMaIbHbIC TOMEIICHNS: KAOMHET XUMUH.
OcHaiienre y4eOHbIX KaOMHETOB U JabopaTtopuil B COOTBETCTBUU C YCTAaHOBJIEHHBIM

npoTokosioM Metonuyeckoro coBera (pakynaprera N° 8 oT 19.06.2024 r.

3.2. UudopmanmonHoe odecrieueHne 00ydeHust

[lepeuenr ucHoNb3yeMbIX Y4eOHBIX H3JaHUM, VHTEepHET-pecypcoB, AONOJHUTENBLHOMN
JUTEPaTypPhI
OCHOBHbBIE HCTOYHHKHU

1. Tao6puensu O. C Xumus : 10-if knacc : 6a30BbIi ypoBeHb : yueOHuk / O. C. ['aGpuenss,
N. T'. Octpoymos, C. A. CrnagkoB. — 6-e u3., crep. — Mocksa :[Ipocsemenue, 2024.
— 128 c. : mn. ISBN 978-5-09-112176-6.

2. Pymutuc I'yatuc ExaGoBuu Xumus : 0a30BBIH ypOBEHb : y4eOHOE TOcOOHMe ISt
00pa3oBaTeNbHBIX OpPTraHU3aIHH, PEATH3YIOINUX 00pa30BaTEIbHBIE TIPOTPAMMBI CPETHETO
npodeccuonanbHoro obpaszosanue / I'. E. Pymsutuc, ®. I'. ®denpaman. — Mocksa :
[Ipocsemenue, 2024. — 336 c. : un. (Yueonuk CIIO)

JonoJiHuTE/IbHbIE HCTOYHHKH

1. Andunorenona, U. B. Xumus : yaeOHUK U TPAKTUKYM IS CPETHETO
npodeccuonanpHoro oopazosanus / . B. Audunorenosa, A. B. badkos, B. A. [Tonkos.
— 2-e u3 ., ucnp. u gom. — Mocksa : MU3natenscTBo FOpaiit, 2026. — 291 ¢. —
(ITpodeccuonanbroe odpazoBanne). — ISBN 978-5-534-11719-6. — Tekcr :
anekTpoHHbIH // OOpa3oBarensHas miatdopma FOpaiit [caiit]. — URL:

https://urait.ru/index.php/bcode/585046 (mata obparmienus: 02.02.2026).

2. Hukonbckuii, A. b. Xumus : y4aeOHUK U PAKTUKYM IS CPEAHETO IPOPECCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a., nepepad. u 10m. —
Mocksa : U3narensctBo FOpaiit, 2025. — 507 c¢. — (IIpodeccuonansnoe o6pazoBanue).
— ISBN 978-5-534-01209-5. — TekcrT : anektpoHHbIH / OOpazoBaTenbHas miardopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/562271 (mata oOpamenus: 02.02.2026).
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3. Xwuwmus : yueOHUK AJis1 cpeaHero npodeccuonansHoro oopazosanus / FO. A. JleGenes, I'.
H. ®anees, A. M. T'ony6es, B. H. IllanoBan ; mox o6meii penakuueii I'. H. daneeBa. —
3-e u3n., nmepepad. u non. — Mocksa : M3parensctBo KOpaiit, 2026. — 445 ¢. —
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-21210-5. — Texkcr :
anekTpoHHbIN // OOpa3zoBatenbHas miaTdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/584524 (nara obpamenus: 02.02.2026).

DJIEeKTPOHHbIE pecypChl

1. www.hemi. wallst.ru (O6pa3oBatesbHbII CANT A IMKOJTBHUKOB « X UMHUS).

2. www.chem. msu.su (DnekTpoHHast OMOIHOTEKA 10 XUMHH).

3. www.1september.ru (metoauueckas razera «llepBoe ceHTIOPs»).

4. www.hij.ru (xypHan «XuMus 1 )KU3HBY).

5. www.chemistry-chemists.com (31eKTpOHHBIH KypHaT « XUMUKH U XUMHESN).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEJIMETA

KoHTpousib 1 OlleHKa pe3yJbTaTOB OCBOCHUS y4eOHOTO IMpeaMeTa PAacKPhIBAOTCS uepe3

JTMCUUIUIMHAPHBIE PE3yIbTaThl, HAIIPaBJICHHbBIE Ha (POPMUPOBAHHE OOIINX M POPECCHOHATBHBIX

KOMIIETEHIIUH M0 pa3zeiaM U TeMaM COJEpKaHus ydeOHOTO MaTepurana.

Oo0mas/npodeccnonanbHa Paznen/Temsl THI OLeHOYHBIX MePONPUS THI
sl KOMIIEeTeHIUS

OK 01. BriOupats crioco0br Paznenl  Tempr1.1-12 TectupoBanue

peuienus 3ana4d Paznen2  Temp12.1-22 VerHBIiH onpoc

npoeccHOHaNBHOM Pazpen3  Tempr 3.1-33 WunyBuyanbHas caMOCTOSITENbHAS

JIEeATENLHOCTH, Paznen 4 Tembr 4.1 - 4.3 pabora

NPUMEHHUTENLHO K Pasnen 5  Temm1 5.1 [IpencTaBnenne pe3ynbTaToOR

pa3TUYHBIM KOHTEKCTaM. MPaKTHYECKUX paboT
KonTponbHas pabora

OK 02. OcymectBisarh Pazmenl  Temsr 1.2 TectupoBanue

TIOUCK, aHAJIN3 U Pazmen 3  Tempr 3.1-33 YcTHsIi orpoc

MHTEPIIPETALMIO Pasnen4  Temni4.2-43 UHMBKlyabHas caMOCTOATENbHAS

undopmarmu, Heooxomumon | Paznen5  Temnr 5.1 pabora

JUTSI BBITIOTHEHYS 3a/1a4 [IpezcTaBneHne pe3ynbTaToB

npo(heCCHOHATILHOM MPaKTHYECKUX paboT

JIeSITEIIbHOCTH. KonTponbHas pabora

OK 04. DddexTuBHO Paznen 5  Tewms1 5.1 3ammuTa Kelica

B3aUMOZECHCTBOBATL U

paboTaTh B KOJIJICKTUBE

KOMaHJe.

OK 07. ConeiicTBOBaThH Paszmen 5 Temer 5.1 3amura Keiica

COXPaHEHHUIO OKPYKaloIIeH
cpensl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMAaTa,
NPUHOUIBL  OepexIMBOrO
MPOU3BOJICTBA, 3P PEKTHBHO
JEeUCTBOBATH B
Ype3BBIYAMHBIX CHTYAIHSX.
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