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Pabouas mporpamma y4yeOHOW NIHUCHUIUIMHBI «XUMHS» MpeIHa3HadeHa i H3yuyeHUus B
npodeCCHOHATBLHBIX 00Pa30BaTEIbHBIX OPraHU3AIMIX, PEATU3YIOMINX 00Pa30BaATEIbHYIO IPOTPAMMY
cpeanero oOmiero o0Opa3oBaHUS B MpeAeiNax OCBOCHUS OCHOBHOM MpodeccHOHaTbHOM
obpazoBarensHoil mporpammer CITIO (OITOIT CITO) Ha 6a3e ocHOBHOTO 00mIero oOpa3oBaHUs MpH
MOJMOTOBKE CHEIUAIMCTOB CPEIHETO 3BEHA.

Pabouass mnporpamma pa3paborana Ha ocHoBanuu [Ipukaza MUWHUCTEPCTBA
[TPOCBEIIEHNS POCCHUUMCKON ®EJEPAIIMM Ne 1014 or 23 mHos6ps 2022 r. «O6
yTBEpKAeHUH (henepanbHoil 00pa30BaTeIbHON MPOrpaMMbl», a TaKkkKe Ha ocHOBaHUM DeaepanbHBIX
00pa3oBaTeNbHbIX CTAHIAPTOB CIEIYIONINX CHEINATbHOCTEH:

- 21.02.13 T'eosiormyeckasi Ch€MKa, MOMCKU W pa3BellKa MECTOPOXKACHUN IMOJE3HBIX HCKOIMAEMbIX-
[Tpuka3z Munnpocsemienus Poccun ot 26.07.2022 1. N 611 (3apeructpupoBano B Munrocte Poccun
24.08.2022 N 69763);

- 21.02.14 Mapxkmeiinepckoe neno - Ilpukaz Munnpocsenienuss Poccun ot 14.09.2022 r. N
685(3apeructpupoBano B Muntocte Poccun 18 okxts16ps 2023 N 7563);

- 21.02.15 OtkpsiThie ropHbIe padoThl - [Ipuka3 Munnpocsenienus Poccun ot 17.08.2022r. N 744
"O6 yrBepkaAcHHH (eACPATBHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEIHETro
npodeccuoHanbHOro 00pazoBanus no crenuanbHocTH 21.02.15 OTKpeIThIE TOpHBIE PaOOTH"
(3apeructpuposano B Muntocte Poccuu 20.09.2022 r. N 70155);

- 21.02.18 OOoramienue none3Hbix uckonaembix IIpuka3 Munnpocseuenust Poccun ot 05.12.2022
N 1065 (3apeructpupoBano B Muntocre Poccun 16 siuaps 2023 r. N 72004)

PaCCMOTpeHa " YTBCPIKICHA HA 3aCCAaHUU TTPCIMETHO — LIUKJIOBOM KOMHUCCHH

[Tporoxoin Ne OT « » 20 r.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe OCHOBHOIi mpodeccHoHAILHOI 00pa3oBaTe/IbHOM
NPOrpaMMmblI
OOmeoOpa3zoBarenbHas JAUCHUIUIMHA «XUMHsD» H3y4aeTcss Ha 0a30BOM ypOBHE B

00111e00pa30BaTEIbHOM IHKJIE Yy4eOHOTO IUTaHa OCHOBHOM NpodecCHOHAIbHON 00pa3oBaTeIbHON
IPOTPaMMBI 10 POTPaMMaM MOJTOTOBKH CHEIIHATMCTOB CPETHETO 3BEHA JUIS CIICIIMATbHOCTEH:

- 21.02.13 I'eonoruyeckasi CbeMKa, MOUCKHU U Pa3BEIKa MECTOPOKICHUMN MOJIE3HBIX
HCKOIIAaeMBIX;

- 21.02.14 Mapkiueiiiepckoe Aeo;

- 21.02.15 OTkpBITBIC TOPHBIC PAOOTHI;

- 21.02.18 OborareHue MoJIE3HbIX NCKOIIAEMBIX

1.2. Henu 1 nu1aHupyeMble pe3yJibTAThl 0CBOEHHS THCIIUILTHHBI
1.2.1. lleau u 3aga4u AU CHUILIHHBI
®opMHUpPOBAHUE Y CTYACHTOB MPEJACTABICHUS O XUMHYECKOM COCTaBISAIONICH €CTECTBEHHO-

Haquoﬁ KapTUHBI MHpa KaK OCHOBBI IPHUHATHA peIHGHI/If/'I B JKM3HCHHBIX W HPOU3BOJACTBCHHBIX
CUTyaluAax, OTBETCTBCHHOI'O ITIOBCACHUA B HpPIpOI[HOfI cpeac.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHWUS XUMHUYECKHX IPOILIECCOB U
SABJICHUA B OKpYKAIOLIEH Cpelne, LEIOCTHOM HayyHOM KapTUHBI MHpa, B3aWMOCBS3UM U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBIATH (OPMYJbI HEOPTraHUYECKUX U OPraHUYeCKHX BEIIECTB,
ypaBHEHUS XUMHUYECKUX PEaKIUi, OOBACHITH HMX CMBICI, HWHTEPIPETHPOBATH PE3yJIbTaTh
XUMHYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM MPOBEICHHUS MPOCTEHIIMX XUMHUYECKHX OSKCIEPUMEHTAIbHBIX
MCCIIEIOBAaHUM C COOJIOACHHEM MpaBUil OE30MaCHOTO OOpalleHHs C BEIIeCTBAMU U J1a00paTOPHBIM
000pyaOBaHUEM;

4) pa3BUTh YMEHHUS HCIONb30BaTh WH(MOPMALMI0O XMUMHUYECKOTO XapakTepa W3 PpazIUYHbBIX
HMCTOYHUKOB;

5) chopmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBHUS CBOCH JEATETLHOCTH M XUMHUUYECKHUX
MPUPOTHBIX, OBITOBBIX U MTPOU3BOICTBEHHBIX MPOIIECCOB;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JIOCTHKEHUN XUMHUYECKONW HAyKU M TEXHOJIOTUH
JUTSL pa3BUTHUS COIIMATILHON U TTPOU3BOJICTBEHHOU cdep.



1.2.2. Ilnanupyemblie pe3ybTaThbl 0CBOeHHsI 0011e00pa3oBaTe/bHOM JUCHMILIMHBI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

(6010
Koa n I[lnannpyemble pe3y/ibTaThl OCBOCHHS JUCIHILIMHBI
HAUMEHOBAHH
e

(opMupyeMbIX O6mue! JIMCHMILIHHAPHbIE?

KOMIIeTeHII Ui

OK 01. B yacTu TpYyA0BOro BOCIMTAHUA: - BJIaQJE€Th CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpas BKJIIOYACT:

BriOupats - TOTOBHOCTh K TpyAy, OCO3HAHHUE IICHHOCTH | OCHOBOIMOJATAIONIUE MOHATUS (XMMHYECKUH SJIEMEHT, aTOM, AJICKTPOHHAS

CIIOCOOBI MacTepCTBa, TPy 10I100ue; 000j104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AQKTUBHOW  JICSTENBHOCTH | BAJICHTHOCTH, 3JIEKTPOOTPUIIATEILHOCTh, CTENICHh OKHCICHHS, XMMHYECKas

npodeccuoHan | TEXHOJOTHYECKOW U COLMATbHON HANPaBIEHHOCTH, | CBSI3b, MOJb, MOJSpHAs Macca, MOJSPHBIA 00bEM, YTIJIEpPOJHBIN CKeNerT,

bHOH CIIOCOOHOCTh ~MHUIIMMPOBATH, IUIAHUPOBATh U | PYHKIMOHAIbHAS TPYIIa, paguKall, U30MEPHUs, U30MEPbI, TOMOJIOTHUECKUI

NESTENIbHOCTH | CAMOCTOSATEIHHO BBITOIHATh TAKYIO I€ATEIBHOCTD; | Psll, TOMOJIOTH, YTJIE€BOJOPO/IbI, KUCIOPO/I- U a30TCOJEpKAIINE COSTUHEHMS,

NPUMEHUTEIbH | - HUHTEpeC K Pa3IUYHBIM cepam | OMOIOTMYECKH aKTHBHBIC BeIlecTBa (YIJIEBOABI, JKHUPBI, OCIKH), MOHOMED,

0 K Pa3JIM4HBIM | TPO(PECCHOHAILHON ACATEIBHOCTH, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS,

KOHTEKCTaM OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHBIMHM | KPUCTAJUIMYECKAsT PEIIeTKAa, THUIBl XUMHYECKUX pEaKIuil (OKHCIUTEIHHO-
MO03HABATEJbLHBIMH JeliCTBHIMM: BOCCTaHOBUTENbHBIE, 9K30-U SHIAOTEPMHUUECKUE, PEaKIIMH HOHHOTO 0OMEeHa),
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUSA. PacTBOP, JIEKTPOIUTHI, HEIIEKTPOIHUTHI, dJIECKTPOIUTHYECKAS] JUCCOIHAITHS,
- CaMOCTOSITEILHO (dhopMynupoBarthb U | OKUCJIHUTEINb, BOCCTAHOBUTEb, CKOPOCTh XUMHUYECKON peaKIMi, XUMUYECKOE
aKTyaJu3UpOBaTh MPOOJIEMy, paccMaTpuUBaTh €€ | pABHOBECHE), TEOpPUM M 3aKOHBI (T€OpHUsl XHMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannyeckux BemectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTHYECKOU

- YCTaHaBJ'H/IBaTI) Cym@CTBCHHBIﬁ HpI/I3HaK NN
OCHOBaHHUsl JJsl CpaBHEHHS, KIacCUPUKALUU H
00001IeHMS,

- ONpenessTh IeNd JeSTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHA,
- BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaThb

JIcconranuu, nepuoanyeckuil 3akon .M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOIIMYECKUHN S3BIK XMUMHH, (PaKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPTaHWYECKUX W OPraHWdYecKuX BEIMIeCTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKa;

- yYMEThb BBISBISAITh XapaKTEpPHbIE MPU3HAKKM M B3aWMOCBS3b H3YUYEHHBIX
HOHHTI/If/i, HpI/IMeHHTB COOTBGTCTBYIOH_[I/IC IIOHATUA HpI/I OIINCaHun CTpOGHI/ISI 158




- BHOCUTb KOPPEKTHBBI B  JICSTEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IEJSIM,
OIICHUBATh PUCKHU MOCIEACTBUMN AEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIEeA0BaTEeILCKUE TelHCTBHA:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEIOBATEIIbCKOMN
u MIPOEKTHOM JIeSITCILHOCTH, HaBEIKAMH
paspenieHus mpooem;

- BBIIBJISITh TPUYMHHO-CJIICJACTBEHHBIC CBSI3HM U
aKTyaJIM3UPOBaTh 3a7ady, BBIJIBUTATh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHTBI JUIS
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKJICHUH, 3aJaBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

- AQHAJIM3UPOBATH IOJYYCHHBIE B XOJE PELICHUS
3a/1aud Pe3yJIbTaThl, KPUTHUYECKH OIICHUBATH MX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETb MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH;

- yYMEeTh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00JIaCTEH;

- BBIABHTaTb  HOBBIE  HJCH,
OPUTHMHAJILHBIE TIOJIXO/IbI M PEUICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COLUAIIbHOW MPAKTHKE

npeajiararb

CBOMCTB HCOPraHNM4CeCKUX M OPraHUYCCKHUX BCIICCTB W HUX HpGBpaIHCHPIfI;

BBIABJIATH B3aMMOCB3b XUMHUYCCKUX 3HAHUMN C IIOHATUAMUA u
MNpEaACTAaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMETOB,

- YMETH HCII0JIb30BaTh HaMMCHOBAaHU XUMHWYCCKUX COCI[I/IHGHI/Iﬁ
MCXKIAYHApPOAHOro COro3a TeOpeTquCKOﬁ u HpHKHaﬂHOfI XUMHHN H

TPUBHAJIbHBIC HA3BAaHUS BAXKHEHIIIMX BEIIECTB (3TUJICH, alleTUJIEH, TJIMLIEPHUH,
denon, Qopmanpaerun, yKCyCHas KHCIOTa, TJIMIMH, YrapHbIil ras,
YIJIEKUCIIBIN Ta3, aMMUaK, TallieHas U3BeCTh, HETallleHass U3BECTh, TUTHEBAs
colla M JPYIHxX), COCTaBIATh (OPMYIIbI HEOPTraHHMUECKUX U OPraHMYECKUX
BEILIECTB, YPaBHEHUS XHUMHYECKUX pEaKIUH, OOBACHITH UX CMBICI;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIUMHU HKCIIEPUMEHTAMH M 3alMCAMH YPAaBHEHUM XUMHUYECKHUX
peaxiu;

- YMETh YyCTaHABJIMBATh IMPUHAJICKHOCTh HM3YYCHHBIX HEOPTaHWYECKUX U
OpraHWYECKHUX BEILIECTB K OMNPEJEICHHBIM KjaccaM U IpylnaM COeIMHEHU,
XapaKTEepU30BaTh UX COCTaB M BAKHEWIIIME CBOWCTBA; OMPENETSTH BUIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAs, METa/In4yecKasi, BOJOpPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIACCHPHUIMPOBATH XUMHUCCKHE
peakuuu;

- chopmupoBaTh  MpEACTaBIEHUA: O XUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMMHUHM B TO3HAHUM SIBICHUU
npupoabl, B (GOPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBFHONW TPAMOTHOCTH, HEOOXOUMOM I PEIICHUS] MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOAHON Cpene;

- YMETh TPOBOJUTH PACUYETHl MO XUMHUYECKUM (PopMysiamM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJb30BaHMEM  (U3NYECKUX  BEJIHUUH,
XapaKTEePU3YIOMIUX BEIIECTBA ¢ KOJUYSCTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMasbHbIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHWS IS TPHHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa,
aHanmm3a u
MHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccrnonan
bHOU
JeSITeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKd U OOILECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YMUTATEIIbCKOU
KYyJbTYpbl KaK CpPEJICTBA B3aUMOJECUCTBUS MEXIY
JIOJIBMH U TTIO3HAHUS MUDA;

- OCO3HAHME UEHHOCTHM HAyYHOW JEATEIbHOCTH,

FOTOBHOCTb  OCYILECTBJISTH  HPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITebHOCTD
MHAUBUAYAJIbHO U B TPYIIIIE;

OniaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMH

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIAQJICTh HABBIKAMH TIOJNyYEHUs MHPOpMAIHH U3
MCTOYHMKOB pPa3HbIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETAIMIO HHPOPMAIIMH PA3TUYHBIX BUJIOB U
dbop™m mpecTaBIeHUS;

- co3JaBaTh TEKCThl B Pa3IMUYHBIX (opMarax c
y4eTOM Ha3HadyeHus HWHPOpPMAIMU |  IeJIeBOU
ayJIMTOpUH, BBIOMpas ONTHMAIbHYIO  GdopMy
MIPE/ICTABJICHHS U BU3YaJIN3alllH;

- OLEHUBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMaIMu, €€ COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCTOJB30BaTh CpencTBa HHGOPMAIMOHHBIX |
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,

- yMeThb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB I[P HArpeBaHUHU, IOIYYEHHE
STUJICHA U U3YYCHHME €ro CBOICTB, KaueCTBEHHbIC PEAKLUU Ha albJETUpbl,
KpaxMaJl, YKCYCHYIO KHCJIOTYy; JeHaTypalus O€JIKOB IIpH HarpeBaHuH,
[[BETHbIE pEaKkUMUu OCJIKOB; MPOBOAUTh PEAKIMM HMOHHOIO OOMeHa,
OTIpeNeNATh Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIUU Ha CyIb(ar-,
KapOOHAaT- M  XJIOpUA-aHMOHBI, HAa  KAaTUOH  aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIE 3a7auu 1o TemaMm "Meramibl" u "Hemeramisl") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU OE30IIaCHOCTU IIpU OOpallleHUuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IPEICTABIATH PE3yJIbTATHI
XMMHUYECKOI'0 SKCIIEPUMEHTa B (hopMe 3alHCH YPaBHEHUH COOTBETCTBYIOIIUX
peaxkuuii 1 GOpMyJIUPOBATh BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XMMUYECKYIO HH(POPMALIUIO, MTOIY4aeMYI0 U3 Pa3HbIX
MCTOYHHKOB (CpelCTB MaccoBOi nH(popmarum, cetb IHTepHET U 1pyrue);

- BJaJeThb OCHOBHBIMH METOJAaMM HAy4YHOIO I[I03HAaHMs BEIIECTB U

XUMUYECKUX  SBJICHUM  (HaOmIoJeHWe,  M3MEpeHue,  SKCIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMETh NIPOBOJUTH PACUYETHl M0 XUMHUYECKUM (PopMysiamM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEIHUUH,

XapaKTEpU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00beMa
(HOpManbHbIE YCJIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMMMUYECKHE 3HAHUS AJIs NPUHATHS PEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




TUTHEHBI, PECypcoCOepeXeHHs, TPABOBBIX U
THUYECKUX  HOPM, HOPM  HH(OPMAIIMOHHON
0€30I1aCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aMOJIECTBO
BaTh U
paboTath B
KOJUUICKTUBE U
KOMaHjIe

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUUAIBHOU
JESATEIIBHOCTH;

OBanagenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasi 1eiITeJIbHOCTD.

- IIOHMMaTb M HCIOJB30BAaTh IPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOW JEATEIIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JNEHCTBHS IO
€e JIOCTHXKCHHUIO: COCTABJIATh IUIAH JCUCTBUH,
pacIpeaeaTh pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH pabOTy B

YCIIOBUSX peanbHOro, BUPTYaJILHOT'O u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJISITH IO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYAIUAX, MPOSBISITH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OgiiajieHHe YHUBEPCAJIbHBIMYU PEryJIsITHBHBIMHA
AEeHCTBUSAMM:

') MPUHATHE ce0sl U APYTUX JIIO/Aei:

- MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIFOIEH
IIPH aHAJIM3E PE3yIbTATOB JACITCILHOCTH;

- MPU3HABATh CBOE MPABO W MPABO APYTUX JIOAEH

- yMeThb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB I[P HArpEeBaHUHU, IOIY4YEHHE
ATUJICHA U U3Y4YCHHME €ro CBOICTB, KaueCTBEHHBIC PEaKIMH Ha allbJEeTU/bI,
Kpaxmajl, YKCYCHYIO KHCIIOTY; JeHarypauus O€JIKOB IIpd HarpeBaHUH,
[[BETHbIE pEaKkUuUu OCJIKOB; MPOBOAUTh pEAKIMM HMOHHOIO OOMeHa,
OTIPEeNIeNATh Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha CyIb(ar-,
KapOOHAaT- M  XJIOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHMs;  pelaTh
SKCIIEpUMEHTaJbHbIE 3adauu 1o TemaMm "Meramisl" u "Hemeramibsl") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU OE30IaCHOCTU IpU OOpallleHuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHUEM; IPEICTABIATH PE3yIbTATHI
XMMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3alKCH YPAaBHEHUH COOTBETCTBYIOIINX
peaxkuuii 1 GopMyJIUpPOBaTH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB




Ha OIIMOKH;
- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07. B 006s1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUS: - copMupoBaTh TPEACTABICHUSA: O XHUMHYECKOH  COCTaBISIOLICH
CopeiicTBoBath | - c(HOPMHPOBAHHOCTH SKOJIOTMYECKOW KYJIbTYpPHI, | €CTECTBEHHOHAYYHON KapTHUHBI MHUpa, POJM XUMHHM B TMO3HAHWM SIBICHUN
COXPAHEHHUIO NOHMMAaHHUE BIMSHUS COLMAIBHO-YKOHOMHYECKUX | MPUPOAbI, B (OPMHUPOBAHUHM MBIIUICHUS M KYyJIbTYpPHl JIMYHOCTH, €€
OKpYXarollei | MpoleccoB  Ha  COCTOSHUE  MPHUPOAHON U | PyHKIMOHAIBHON IpaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS MPAKTUYECKUX
Cpelibl, COLMAIBHOW Cpeapl, OCO3HAHME TJOOAIBHOTO | 33/1a4 U IKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JI0OPOBBIO U
pecypcocOepex | XxapakTepa IKOJIOTHYECKUX MpoOem; MIPUPOIHON cpefe;
€HHUIO, - TUIAHUPOBAHHWE M OCYIIECTBICHHE JACHCTBHHA B | - YMETh COONIIOJATh MpaBUIJIa SKOJIOTHYECKU IEIeCO00pa3HOro MOBEICHHS B
MPUMEHSITh OKpYXaroliei cpeae Ha OCHOBE 3HAHUS ILeJel | ObITY M TPYJOBOW NEATENbHOCTH B IIENIAX COXPAaHEHUS CBOETO 30POBBbS U
3HaHUs 00 YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA; OKpYXarolle NpUPOAHON CpEeIbl; YUUTHIBATh ONACHOCTb BO3JEHUCTBUS Ha
U3MEHEHUU AKTUBHOE HEMPUSATUE JICHCTBUM, MPUHOCSIIUX | KUBbIE OPTaHU3Mbl OMPE/IEICHHBIX BEIIECTB, TOHMMAas CMBICI IMOKa3aTess
KJIMMATa, BpEJl OKPYXKAIOIIEH CpeJE; MpEeIEIbHON TOyCTUMOW KOHUEHTPALIMKU
MPUHIIMIIBI - yYMEHHE TPOTHO3UPOBATH HEOIArONPUSATHBIC
OepexIInBOro HKOJIOTMYECKNE TOCIEACTBUS IMPEANPUHUMAEMbBIX
MPOU3BOJICTBA, | IEHCTBUH, MPEAOTBpAILATh UX;
a3 pexTuBHO - pacupenue onbITa JIEATeIIbHOCTH
JENCTBOBATh B | 3KOJIOTMYECKOW HAIIPABJIEHHOCTH;
Ype3BbIYAHBIX | - OBJIaJICHHE HaBbIKAMU y4eOHO-
CUTyalHUsAX MCCIIEI0BATEIBCKOM, IPOEKTHON M COLUAIBHON

JeSITEIIbHOCTH;
K 3.2. OpranuzoBbIBaTh pabOTy KOJUIEKTUBA UCTIOJTHUTENEH;
[IK 3.3 AHaIM3UpOBaTh PE3YJIbTATHI ACITEILHOCTH KOJUIEKTHBA UCIIOJHUTENEH




2. CTPYKTYPA U COAEPKAHUE OBH_IEOBPA3OBATEJILHOI71 JUCHHUITIIUHBI
«XHUMUSA»

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Buna yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 66

B T.4.

OcHOBHOE cojlep:KaHHe 58

BT. 4.:

TeopeTuieckoe o0ydeHue 24
MPAKTUYECKHUE 3aHITUS 24
71a00paTOPHBIE 3aHATHS 10

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IpOBaHHOC coaepkanue (cozlepslca}me

NPHUKJIATHOT0 MOIYJIA) 0
BT. U.:

TeopeTudecKoe o0ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomesxyTounast arrectanus (1updepeHIupoBaHHbIN 3a4eT) 2
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2.2. TemaTnyecKMil IJIAH U COJAEPKAHNE JUCUMILIIHHBI

DopMuUpyeMblI
HauMmenoBanue Conep:kanue y4yeOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), O6LeM 1aco
. ‘€M 4aCOB e
pa3aesioB U TeM JadopaTopHble H MPaKTHYECKHUE 3aHATHS, MPUKJIATHONA MOTYJIb
KOMIIeTeHIIUH
1 2 3 4
OcHoBHOE coep:KaHue 64
Pa3jnen 1. OcHOBBI cTPOEHMS BellleCcTBa 6

Tema 1.1. OcHoBHOe coJep:kaHue OK 01
Crpoenue aToMOB
XEMHYECKIX Teoperuueckoe 00yyenue
JJIEMEHTOB U y g
npupoaa CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJHMYECKMM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT. 2
XIMIUECKO DnekTpoHHas KoH(urypamus aroma. Kiaccudukanuss XMMHUYECKUX 3JIEMEHTOB (S-, -, d-?J'IeMeHTBI).
CBA3M, 44 Banentaslie 3JICKTPOHBI. BaneHTHOCTE. u:)JIGKTpOHHaSI npupoaa XUMHUYECKON CBS3H.

DIEeKTPOOTPUIIATSILHOCTh. BUABI XMUMHYECKOW CBS3M (KOBaJIeHTHAs, HWOHHAs, METAJUIMYECKas,

BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUs

IIpakTyeckue 3ansarus 1

Pemrenne 3aganmii Ha HCHOJNL30BAaHME XHUMHYESCKOM CHMBOJIMKM M Ha3BaHUM COCOUHEHUH IIO

HOMEHKJIAType MEXIYHApOJHOTO COH3a TEOPETUYECKOM W NPHUKIAAHOW XUMHUU U TPUBUAIBHBIX 2

Ha3BaHUU JUIsl COCTABIICHUS] XMMHMUYECKHX (POPMyYII BYXaTOMHBIX COCIMHEHHH (OKCHUJIIOB, CYJIb(HUIOB,

TUAPUJIOB U T.11.) U APYTUX HEOPTaHUUECKUX COEAMHEHUIN OTIEIbHBIX KJIaCCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U

MEPUOIUYECKUM M3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCIMHEHHH B COOTBETCTBHUM C

nojoxxenueM [leprnonnyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue OK 01
[Tepuoanueckuit OK 02

IpakTnyeckne 3aHsATHA 2
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3aKOH U Ta0iIuna

JINGE

Menneneena,
2y

[Tepuonnueckas cucrema xuMmuueckux 31eMeHToB .M. Menneneea. duznueckuii CMbICI
Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MTOJIOKEHUEM
XUMUYECKOro semeHTa B [lepuonnueckoit cucreme. MUpoBo33peHUYECKOE U HAyYHOE 3HAUCHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XAMUYCCKHUX DJICMEHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUUYECKHUX
3JIEMEHTOB « MeTaNTn4ecKe / HEeMETATNIECKIE CBOMCTBA, JIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
AJIEMEHTOB B COOTBETCTBHH C MX 3JICKTPOHHBIM CTPOCHHEM H MOJI0KEHHEM B IIEPUOIUICCKON CUCTEME
xuMuueckux asementoB .. Menaeneera»

Paznen 2. Xumuuyeckue peakunu

Tema 2.1. Tumnsr
XUMHUYECKHUX
peakuuit,

4q

OcHOBHOe co/iep:KkaHue

TeopeaneCKoe oﬁyqelme

Krnaccugukanys u TUIBI XUMAYECKUX PEaKLuil C y4acTHeM HeopraHndeckux BeuiecTB. CocTraBieHue
YPaBHEHMI peakLuil COeIMHEHMs], PA3JI0KEHHs], 3aMellleH s, 0OOMeHa, B T.4. peakl1ii ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCIEHUI-BOCCTaHOBIIEHUA. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTEND.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, TPOU3BOICTBEHHBIX MpoIeccax U
KU3HENEATEIIBHOCTH OPraHU3MOB

IIpakTyeckue 3anATHA 3

KonuuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHM U PacyeThl 1O
YPaBHEHUSAM XUMHUYECKHX peakuuii. Mosb Kak eIMHUIa KOJMYEeCcTBa BemiecTBa. MousipHas macca.
3aKOHBI COXpaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MouspHsbi 00beM ra3oB. OTHOCHUTENbHAS
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSAM XMMHYECKUX PEAKIUN C MCIOJIh30BAHHEM MacChl, 00BheMa
(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

OK 01

Tema 2.2.

DIIEKTPOIUTHYECKA

OcHoBHOE coaepkaHue

Teoperuyeckoe o0yueHue

OK 01
OK 04
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sl MUCCOITHAIIHS 1
MOHHEBII 00MeEH,
44

Teopus aeKTposUTHYECKON aucconranuu. VoHbl. DIeKTPOIUTHI, HEAIEKTPOIUTh. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IyTeM COCTaBJIEHUS UX IOJIHBIX U COKPAIIEHHBIX
HMOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3aJaHUsI HA COCTABJIIEHUE HOHHBIX PEaKLUil

JlabopaTopHble 3aHATHS

JIaGoparophas paboTa “THIBl XUMUYECKUX PEaKIun”.

2
HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY MCXOTHBIX U 00pa3yIOIIMXCS BEIIESCTB) U IPU3HAKOB
XUMUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOTO 0OMEHa, ONPEEICHUE CPEIbl BOTHBIX
pacTBOPOB. 3aJlaHKs Ha COCTABJICHUE HOHHBIX PEaKIINii
KonTponbHas
pabota
Paznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BElECTB 14
TeMma 3.1. OcHOBHOe coiep:KkaHue OK 01
Knaccudukanus, OK 02
HOMEHKIIATYpa 1 Teopernyeckoe o0yueHue MK 2.1,
CTpOECHHE . 1K 3.2
SR — [Tpeamer Heopranuveckoit xumun. Kinaccudukarus HeopraHU4eCKux BeniecTB. [IpocTrie U croXkHbIE K 3‘ 3‘
p 4 BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3auMoCBs3b :
B TB,449
CIIeCTB, HEOPraHUYECKHX BEIIECTB. ATrperaTHble COCTOSIHUS BerecTBa. Kpucrammueckue u amopHbIe 2
BelecTBa. TUIBI KPUCTANTUYECKUX PEIIETOK (aTOMHasl, MOJICKYJISIpHAs, MOHHAS, METAJIITHYecKasi).
3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIeTKH. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBSA3HM U THNA KPUCTAIINYECKON PEIIETKH.
[IprurHBI MHOrOOOpa3us BEIECTB
IIpakTnyeckue 3ansaTus 4
Homenkiiatypa HEOpraHMYeCKUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3 UX XUMUYECKON (HOPMYJIBI
WJIM COCTABIICHUE XUMHUUYECKOW (POPMYIIBI MCXOIS M3 Ha3BaHUs BEIIECTBA 110 MEXKYHAPOTHOM 2

(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpeE.
Pemienne mnpakTHUecKuX 3aJaHUil MO KiIacCU(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opMyiiam
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HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
W3BECTh, HETaIlIeHas N3BECTh, MUTHEBAs COAA U JPYTHX): HA3BIBATH U COCTABISATH (DOPMYIIBI XUMUYIECKUX
BEILIECTB, ONPEIEIATh MPUHAUIEKHOCTD K KJIaccy.

HcTounnku XuMHYECKON HHPOpMAIUH (CpeICTB MAacCOBOM MH(pOpMaInu, ceTh IHTEpHET U IpyTHUE).
[Touck nHpopMauu 1Mo Ha3BaHUSAM, UACHTU(UKATOPAaM, CTPYKTYPHBIM (popmyam

Tema 3.2. Ouznko-| OcHOBHOE coep:KaHue OK 01
XUMUYECKHE OK 02
CBOMCTBA TeopeTnyeckoe o0yueHue K 2.1,
HEOPraHUYECKUX .
P 3 Mertamner. O0ue ¢uzndeckne M XUMHUYECKHE CBO¥cTBa MeTaiwioB. CriocoObl moiryueHus. 3HaYeHUE IIK 3.2.
BElIECTB ,84
III ’ METAJJIOB M HEMETAUIOB B IPHUPOJAE U KU3HEACATEIBLHOCTH 4YelloBEeKa W opraHusmoB. Kopposus IK 3.3
METAJIJIOB: BU/IbI KOPPO3HUH, CIIOCOOBI 3aIUTHI METAIIJIOB OT KOPPO3UHU
Hemeramner. OOmme ¢usnyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIIMYHBIE CBOWCTBA
HemertaioB [V— VII rpynn. Knaccudukanuus u HomeHk1aTypa coeluHeHUI HemeTamioB. KpyroBopoTst
OMOTEHHBIX IIEMEHTOB B TIPUPOJIC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,
cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COEIMHEHUH,
BBICIIIMX OKCHJIOB U TUAPOKCUIIOB
IIpakTyeckue 3ansaTus 5,6
CocraBieHrne ypaBHEHMH XMMHUYECKUX PEAKIUI C ydyacTHEM IPOCThIX U CIIOKHBIX HEOPraHWYECKUX
BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,
XapaKTEepU3yIOLINX UX CBOMCTBA.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTAB, IOJYYEHUE H
0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEHIECTB B OBITY M NPaKTUYECKOM
NeSITeIbHOCTH YeJIOBeKa
Tema 3.3. OcHOBHOe coep:KkaHue OK 01
Nnentuduxanus OK 02

JlaGopaTopHble 3aHATHSA
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Heoprannueckux |JlaGoparopras padota «neHTndukanus HEOPraHMIECKUX BEIIECTBY. 2 OK 04
BEILIECTB,24 Pemrenue skcriepuMEHTANbHBIX 3a/ad MO XUMUYECKUM CBOWCTBAM METAJIOB M HEMETAJUIOB, IO

pacro3HaBaHUIO U MOJYYESHUIO COETMHEHUN METAJUIOB U HEMETAJUIOB.

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3UKO-XUMUYECKUX CBOMCTB,

XapaKkTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTposbHas
pabora )

Pa3nen 4. CTtpoeHue M CBOMCTBA OPraHUYEeCKHUX BElECTB 22

Tema 4.1. OcHOBHOe coiep:KkaHue OK 01
Knaccudukanus, IK 2.1.
cTpocHHe H Teopernueckoe odyueHue K 3.2,
HOMCHIIATYpa [losiBieHMe M pa3BUTHE OPTaHMYECKOW XUMUH Kak Hayku. [Ipeamer oprannueckor xumun. Mecto u IIK'3.3
OpraHH9eCcKuX 3HaYEeHHME OPTAHUYECKON XUMHHU B CUCTEME ECTECTBEHHBIX HAYK.
BEILECTB, 44 XUMHYECKOE CTPOCHHE KaK MOPSAJIOK COSAMHEHUS aTOMOB B MOJICKYJIE COTJIACHO WX BaJCHTHOCTH.

OcHOBHbIE TTOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOEHUsI opraHuveckux coeaunenuir A.M. Bytieposa.

VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHHUsI MOJIEKY. M3oMepHst 1 U30MEPBI. 2

[lonsitTne o @QyHkumoHanbHOM rpynmne. Panukan. IlpuHuunel KiacCMQUKaUMU  OpPraHUYECKUX

COoeIMHEHUI. MexayHapoaHass HOMEHKJIATypa M NPUHLMIBI HOMEHKIATypbl OpPraHUYeCKHX

coenunennii. Ilonsatne 00 a3oTcomepXkKalMX COCAMHEHUSX, OWOJOTHYECKH AaKTHUBHBIX BEIIECTBaX

(yrmeBomax, xupax, Oelkax W Jp.), BBICOKOMOJEKYISPHBIX COCTUHEHHSIX (MOHOMEp, MOIUMED,

CTPYKTYpPHOE 3BEHO)

IpakTnyeckue 3ansaTus 7

Homenkiatypa opraHWyYecKuX COEIWHEHHH OTACNBbHBIX KJIACCOB (HACHIMICHHBIC, HEHACHIIIEHHBIC W

apoMaTHYeCKHUE YTJIEBOJOPOJbI, CIUPTHI, (DEHOIBbI, aJbJIEeTH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPTaHUYECKUX BEIIECTB OTICITHHBIX 2

KJIAaCCOB, HUCIIONb3ysl WX HA3BaHUS IO CUCTEMATHYECKOM W TPUBUAJIBLHOM HOMEHKJIAType (ITHIIEH,
arneTuieH, rHIepuH, (eHon, (GopmanbAeTrus, YKCyCHas KHCJIOTa, TIWIWH). PacdeTsl mpocrenmein
(hopMyIIBI OPraHUYeCKOM MOJIEKYJIbI, UCXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CaoiicTBa
OpTraHUYECKHUX

COCIUHCHHH,
124.

OcHOBHOe coiep:KaHue

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENBbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu(UKALMU 1 HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOIMUYECKUH psal v obwmas popmyia; U30Mepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTYUYCHHS):

— TpeJenbHbIe YIIeBOAOPOIbI (IKaHbI U IHMKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJMH M3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YTIIEBOIOPOIOB, HAXOXKICHHUE B
MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HempenenbHbIe (AJKeHbI, aJKWUHBl W alKaJWCHBI) W apOMaTHYECKHE YIJIEBOJOpPOAIbL. [ opeHue
allETHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO MUIAMEHU JIJIS1 CBAPKU U PE3KU METAIIIOB

— KHUCIIOPOJICOCpKAIINE COSAMHCHUS (CITUPTHI M (DEHOJIBI, KapOOHOBBIC KUCIOTHI M d(UPHI, alIbICTHIBI
U KETOHBI, >KUPBI, YIJIeBOAbl). [IpakTHdyeckoe NPUMEHEHHE ATUICHIJIUKOJSA, TIIHMIEpUHA, (eHoa.
[Ipumenenne Qopmanpaeruaa, ameraibJeTuaAa, YKCYCHOW KHCIOTBL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOKWCTBA MbLjIa

— a30TCcojep)KalIfe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oelku). BBICOKOMOJIEKYISIpHBIC
COEMHEHUS (CHHTETHYECKHE M OMOJIOTMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO.
ITonuMepu3sanus >THIIEHA KaK OCHOBHOE HAIIPaBJIICHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas CBA3b MEXKy KlacCaMu OPraHU4ECKUX COCIUHEHUN

IIpakTnyeckue 3ansaTus 8,9

CBoiicTBa OpraHMYEeCKMX COEAMHEHUN OTAENIbHBIX KIJIACCOB (TpUBHAIBHAS M MEXIyHapoJaHas
HOMEHKJIATypa, XMMHUYECKHUE CBOICTBA, CIIOCOOBI MOJIy4YEHHU): MIpe/iebHbIE (AJKaHbl U IUKIIOAJIKaHbI),
HenpeJelbHble (aJIKEHbI, aJIKUHBI U aJIKaJIue€Hbl) 1 apOMAaTUYECKUE YTIIEBOJOPO/Ibl, CHUPTHI U (DEHOJIBI,
KapOOHOBbIE  KHCIOTBI MU 3(QUpPbI, adbAETHIbl MU  KETOHBbl, AaMHHbI M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHMS. 3aJaHMs Ha COCTABJICHUE YPABHEHHW XMMHMUYECKMX pEaKIuh ¢
y4acTHEM OPraHUYECKUX BELECTB HA OCHOBAHMM UX COCTaBa U CTPOEHUS

CocraBreHne cxeM peakuuidi (B TOM 4YHCIE€ 10 MPEAJoKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOOBI
X TOJY4YeHHs] M Ha3BaHME OpPraHMYECKHX COEIUHEHUI IO TPUBHAJIBHOM WM MEXIYHapOIHON

OK 01
OK 02
OK 04

1K 3.2.
I1K 3.3
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CUCTEMATUYECKON HOMEHKJIATYpE.
Pemienue mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA OPraHUYECKHX
COEIMHEHMH OTIENbHBIX KJIACCOB

JlabGoparopHasi padora

JIaGopartophas pabota “IIpeBpaiieHuss OpraHMUECKUX BEIIECTB PU HarpeBaHUH'".
[Tonyyenue STHICHA U U3yYECHHUE €ro CBOWCTB. MOIETMPOBAHNE MOJICKYJI U XUMUYECKHX TPEBPAIICHUI
Ha IpUMepe TaHa, STUICHA, alleTHIIeHa U Jp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEIISCTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBITOBOM U
IIPOU3BOJCTBEHHOMN
EeITEIbHOCTH
JenoBeKa, 44

OcHoBHOE CoAECpPKaHUEC

Teoperuueckoe o0yueHue

buoopranuueckue coenuHeHus. IlpumeHeHue u Ouojoruuyeckas poib YriieBonoB. OKuCIEHHE
YIJEBOJOB — MCTOYHUK OHHEPruM HKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
[IpeBpamienust OenkoB nuuM B opraHusme. buonormueckue ¢ynkuun OenkoB. buonorumueckue
¢GyHKIUY xUpoB. Posib opraHrueckoil XMMUM B peLIEHUH NPo0JIeM MUIIEBOM 0€3011aCHOCTH

Ponp opranuuyeckoil XUMHM B pelIeHHMM NpoOieM 3HepreTMyeckoid Oe30MacHOCTH, B Pa3BUTUHU
MEAMIIMHBI, CO3aHUH HOBBIX MaT€pUaJIOB, HOBbIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KIACCOB
(YyraeBoJopozpsl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIC, ANBIACTHUABI U Jp.), CMBICI
MoKa3aTessl MpeAeIbHO TOMYCTUMONW KOHIEHTPALuU

JlabopaTopHble 3aHATHS

JIaGopartopHas pabota: “UneHTuukanus opraHyecKiuX COeAMHEHUH OT/IEIbHBIX KJI1acCOB™
Nnentudukanus opraHMuecKuX COeIMHEHUHN OT/EIbHBIX KJIACCOB (Ha MpUMEpPE allbJerUI0B, Kpaxmala,
YKCYCHOH KHCIOTBI, O€NKOB W T.MI.) C HCHOJb30BaHHEM HX (U3MKO-XUMHUUECKUX CBOICTB U
XapaKkTepHBbIX KayecTBEHHBbIX peakuuid. [leHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu
OenkoB. BO3HMKHOBEHHE AHAIUTHYECKOTO CHTHAJNA C TOYKM 3PEHUS XMUMHYECKHX MpPOIECCOB MpHU
MPOTEKAHUN KaYECTBEHHON PEaKINH, MO3BOJISIIOIIEN HACHTU(PUIIMPOBATH NPEATIOKEHHbIE OpraHUYECKHEe
BEILECTBA

OK 01
OK 02
OK 04
IIK 2.1.
I1K 3.3
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Pazgea 5.

Kunernueckue n TEPMOANHAMHUYECCKHUEC 3AKOHOMEPHOCTH MIPOTEKAHUA XUHMHYECCKUX peakunﬁ

CkopocTh OcHoBHOe coJep:kaHue

XUMHYECKUX

peaknu. TeopeTnyeckoe o0yueHue

XUMHYECKOE

pasHoBecue, 44 CKOPOCTh PEaKIMH, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (PAKTOPOB: IPUPOALI PEArMPYIOIMIUX BEILECTB, OK 01
KOHLEHTPALlUl pearupyrolyux BELIECTB, TEMIEpaTypbl W IUIOMAAM PEAKIMOHHOM IOBEPXHOCTH. OK 02
TemnoBsie 3 (HeKThl XUMUYECKUX peakuil. DK30- U SHJO0TEPMHUUECKUE, PEAKIIHH. MK 2.1
OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHHWE I0J JACUCTBUEM pa3IUYHbIX IIK 3.2
(hakToOpoB (KOHLIEHTpPALIUS PEareHTOB WM MPOJYKTOB PEaKIUH, AaBJICHUE, TEMIIEpaTypa) IUIsl CO3AaHUS o
ONTUMAJIbHBIX YCIOBUI IPOTEKaHUs XUMUYEeCKUX npoueccoB. ITpunnun Jle [larense
IIpakTnyeckue 3ansarus 10 OK 01

. OK 02

Pemennie npakTUKO-OPUEHTUPOBAHHBIX 33/JlaHUN Ha aHaiau3 (AKTOPOB, BIMSIOMIMX Ha HM3MEHEHHE [IK 3.2
CKOPOCTH XMMHUYECKOH peakluy, B T.4. C MO3ULMNA IKOJIOTUYECKH 11€TIECO00PA3HOT0 MOBEJACHUS B OBITY K 3' 3'
U TPYJIOBOH JESTEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHOMN Cpebl. '
Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st
HaXOXXJCHHUs HalpaBJIeHUs] CMEIIEHHs pPAaBHOBECHS XUMHUUYECKOM peakuuud U aHanu3 (akTopoB,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO paBHOBECHS

Paznea 6. PactBopsI

Tema 6.1. OcHoBHOe coaep:kaHue OK 01

ITonsTue o OK 02

pacTBOpax,24 Teopernyeckoe o0yueHue OK 07

5

PactBopenne kak ¢usnko-xumuueckuid mporecc. PactBopsl. CriocoObl NPUTOTOBIIEHUS PAaCTBOPOB. K 2.1.
PactBopuMocTs. MaccoBass 1018 pacTBOpeHHOro BemiectBa. (CMbICT TOKazaTensl MPEIENIbHO 1K 3.2.

JOMTYCTUMOMN KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30M1acHOCTH.

[IpaBmia SKOJOTMYECKU I11€71€CO00pa3HOr0 MOBEAEHUS B OBITY U TPYIOBOW ACSITENHHOCTH B LEJSIX
COXpPAHEHUS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOIHOM CPENbl; OMAaCHOCTh BO3JECUCTBUSA HAa KUBbBIC
OpraHu3Mbl OIIPEAETIEHHBIX BELIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN Ha PacTBOPHI, UCIIOJIb3yEeMbIe B OBITOBON U
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HpOPIBBOI[CTBeHHOfI JACATCIbHOCTH YCJIIOBCKA

Tema 6.2. OcHoBHOE conepxxaHue OK 01
UccnenoBanue OK 02
CBOMCTB JlabGopaTopHble 3aHATUSA OK 04
pacTBOpOB, IIK 2.1.
24 JIaboparopHast pabora «IIpuroroBieHne pacTBOPOBY. 5
[IpuroToBneHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU TIK 3.2.
BOIIPOCAMHM) U OIIPE/IeNICHUE CPE/Ibl BOAHBIX PACTBOPOB. IIK 3.3
Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB
IIpodeccuonanbHO-OpMEHTHPOBAHHOE cO/lep:kaHMe (coep:KaHue MPUKJIATHOTO MOIYJIsl)
Pazpnen 7. XuMust B ObITY H POU3BOJACTBEHHOM JIeATEILHOCTH YeJI0OBEKa 6 OK 01
OK 02
Xumus B ObITY U [OcHOBHOE coflepKaHUe OK 04
MIPOU3BOJICTBEHHON OK 07
JeSTeTbHOCTH Teoperuueckoe o0yueHue
JeJIoBeKa,6u TK 3.2.
Hogeiimre 1ocTi>KeHUs XUMUYECKONH HayKW U XUMUYECKOW TeXHOoNIoruu. Ponb xumuu B obecrieueHun 1K 3.3
HKOJIOTMYECKOM, SHEPreTUYEeCKON U MUIIEBOM 0€30MacHOCTH, pa3BUTUN MeAUIMHBI. [IpaBuia noucka u 2
aHalM3a XUMHUYEeCKOW HMHGOpMAIUM W3 pa3IUYHBIX HUCTOYHUKOB (HayuHas M y4yeOHO-Hay4dHas
JauTepaTypa, CpeacTBa MaccoBoi nHpopmanuu, cetb IHTepHeT)
IpakTuyeckne 3ansaTus 11,12
[Tonck u aHanu3 KecoB O MPUMEHEHMHM XMMHMYECKUX BEIIECTB M TEXHOJOTHHA C ydeToM OymyIieit
NpopEeCCHOHANIBHOW  JESATENIbBHOCTH 1O  TeMaM:  BaKHEHIIME  CTPOUTENIbHBIE  MaTepHualbl,
KOHCTPYKLMOHHBIE MaTepualbl, KpacKd, CTEKIO, KepamMHuKa, MaTepuanbl ISl SJIEKTPOHUKH, 4
HaHOMAaTepHaJIbl, TEKCTHJIHHBIE BOJIOKHA, HWCTOYHUKUA OJHEPTrUH, OPraHHMYECKHE W MHUHEpaTbHBIC
yI0OpeHus, IeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3ammra: [IpencraBnenne pe3ynbTaTOB pelIeHUs KEMCOB B (popMe MUHH-TOKIIAJA C Mpe3eHTaIuen
IIpomMe:xxyTouHasi aTTecTalus 0 TUCHUILIMHE (3a4eT) 2
Bcero 66
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3. YCJIOBUS PEAJIM3AILIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITTINHBI

3.1. TpeboBaHMSA K MUHUMAJILHOMY MATEPHAIBHO-TEXHHYECKOMY 00ecneyeHn 0
st peanu3aiiii  MPOTPaMMbl  TUCIUIUIMHBI JOJDKHBI OBITH TPEIyCMOTPEHBI CIEIYIOIIHE

CIelMaJbHbIE TIOMEIICHUS: YUYeOHBIM KAOMHET XUMHUH W/WIIA YIeOHONH XMMHYECKOU J1abopaTopHH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJsIHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIe MOJIEKyYJl, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CJIOKHBIX BEIIECTB
W/WIA KOJUIEKIIMH TOJIMMEPOB; KOJUICKIUS TOPHBIX IOPOJ M MHUHEpasloB, Tabnuua MeHzeneesna,
y4eOHbIe GUIBbMBI, UGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacTBa 00yueHHsi: KOMIIBIOTED C YCTPOMCTBAMH BOCIIPOU3BEACHHS 3BYKA,
MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM.

OobopynoBanue Jadopatopum U padovYux MecT JIadOpPATOPUM: MEH3YPKH, IHIIETKH-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYITbI, IPSIMETHBIC U IOKPOBHBIC CTEKJIA, TUTAHIICTHI IS
KareJbHBIX peakiuii, GUiIbTpoBalbHAsg Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOKku, QoHapuKu, HAOOpP PEaKTUBOB, CTEKJISHHBIC MAIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (aphopoBbie YaIIKW, MUHLETH, (QUIBTPHl OyMaxkHbIe, BaTa, MapJjs, 4acOBHIE CTEKJa,
JIEKTPOTUIUTKH, JTa00OpaTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPUOOP YIS TOTYYCHHUS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOM), AepKaTeIH I MPOOUPOK, CKIISTHKU ISl XPaHSHUS
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XuMHueckue crakanbl (50, 100 u 200 mur); mmaTenu; TUHIETHI,
TUTEJIbHBIE LIUIMIbL; CEKyHI0MEPHI (TaliMepbl), MepHbIe podupku (Ha 10-20 mMi) u MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC AIOYKH; KOHMYECKHUE KOJIOBI
st TuTpoBanus (50 u 100 MuT); MHAMKATOpHBIE TMOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 mi), GropeTKu Juid TUTPOBaHUS, MeAUIMHCKHE mmpuubl Ha 100—150 mi1, nabopaTtopHble W/HUIH
aHaJIUTUYEeCKUe Bechl, pH-MeTpsl, cynmibHbIN mKkad, u 1p. 1adbopaTopHoe 000pyI0BaHNE.

3.2. UnpopMmannoHHoe obecrniedeHHe peajn3alui NPorpaMmMbl
1. Bbnwunos, JI. H. Xumus: yueonuk mist CI1O / JI. H. baunos, U. JI. [lepdunora, T. B. Cokomnoga.

— 2-e m31., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-7904-7. —
Texct:  oanexkTpoHHbli  //  JlaHb:  2yeKTpoHHO-OMOMMOTewHass  cuctema. —  URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexum gocryna: amis
ABTOPU3. MOJIb30BATENCH.

2. P. 3uranmmna, [[. U. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Texkct: »neKkTpoHHBIH // JlaHp : snekTpoHHO-OMOmMoreuyHas cucrema. — URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — PexxkuM gocTyma: s
aBTOPH3. NIOJIb30BATEIICH.

3. UYepnmkosa, H. 0. Xumus B AOCTYmHOM H3JIOXKeHWH: ydeOHoe mocobme mis cro / H. IO.
YepuukoBa. — 2-¢ u3., crep. — Cankr-Ilerepoypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-
8114-9500-9. — Texkct: anexkTpoHHbli // JlaHb: 31eKTpoHHO-OMOIMOTeUHas cucrema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenwus: 14.10.2022). — Pexxum goctyma: s
ABTOPU3. MOJIb30BATENCH.

4. HleBuunspiHa, JI. B. Xumus: yueObnoe mocobuwe / JI. B. IlleBuunpina, A. M. AnapHeB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 3JIeKTPOHHBIN //
Jlanb: amekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505 (mata
obpamenus: 14.10.2022). — Pexum goctyna: st aBTOPHU3. MOJIH30BaTEICH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHM S OBIIIEOBPA30OBATEJILHOM
JUCHUIJIMHBI
KoHnTponp 1 oneHka pe3ynbTaToB 0OydeHMs OCYLIECTBISETCS IpPENnoJaBaTeIeM B IIPOLECcce

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromuMuUCs WHIMBHIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIEeNOBaHMNA. Pe3ynbprarel 00yueHHS

OIpCACIIA0T, YTO o6yqafonmec>1 AOJIDKHBI 3HATbh, IIOHUMATh MU ACMOHCTPHPOBATH II0 3aBECPIICHUU
HN3YUYCHUA TUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUILUIMHBI
UCIIONIb3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTABISIONIas COOONH KOMIUIEKC Y4YeOHBIX

MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yJbTaTaMu 00y4deHus u chopmyaupoBaHHBIX ¢ yayetom OI'OC
COO (mpeametnsbie pe3yibrathl o aucuuiuae) u GI'OC CIIO.

Tunbl OlleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenust .
MeponpusiTH
| | OcHoBHOe conep:xaHue
1 Pa3nea 1. OcHoBbI @opmymposats
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHBI XHMHH
1.1 |OKO01 CrpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB
XUMHYECKHX 3JIEMEHTOB |(HOPMYJIbI COSIMHEHUI B |XUMHUYECKUX DJIEMEHTOB H
Y TIPAPOJAa XUMUYECKOU |COOTBETCTBHH CO IPUPOJIa XMMUUYECKOH CBSI3N».
CBS3U CTETIEHbIO OKHMCIICHUS 2. 3ajaum Ha COCTaBIICHUE
XMMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOpMysT
HCXOJ U3 BAJICHTHOCTH U |ABYXaTOMHBIX COEIUHEHUI
AJIEKTPOOTPUIIATEHHOCTH |(OKCUIOB, CYIb()HI0B, THAPUIOB
U T.IL).
3. 3aiaHus Ha UCIOJIb30BaHKE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIaType MEXyHApOIHOTO
COI03a TEOPETUYECKON U
MPUKIIATHON XUMUHU U
TPUBHAIBHBIX Ha3BaHUN IS
COCTaBJICHUS] XUMUYECKUX
(hopmyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTaHUUYECKUX
COEIMHEHM OTAEIBHBIX KJIacCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metannuueckue /
OK 02 tabnuma J{.U. XHUMHYECKHE PJIEMEHTHI B |HEMETaJJINYECKHE CBONCTBA,
Menpeneena COOTBETCTBHUH C UX AIEKTPOOTPHULIATENBHOCTD U

IIOJIOXKCHHUEM B

CPOJACTBO K AJIEKTPOHY
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

MIEPUOUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.N. MenneneeBa

XHMHYESCKHX IJIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEpUOANYECKON CUCTEME
XUMUUYECKUX 3jiemenToB J[. 1.
MenpaeneeBay.

2. [IpakTryeckue 3aJaHus Ha
YCTaAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB ¥ IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XAMUYECKHX JIEMCHTOB U HX
COCIUHCHHI B COOTBETCTBUH C
nosioxkenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbBIEC
TEOpPETUUYECKHUE 3aJaHus Ha
XapaKTePU3ALNI0 XUMHUYECKUX
9JIEMEHTOB: «MeTainyeckue /
HeMeTaJNIMYecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XAUMUYECKHUX DJIEMESHTOB

J.1. MenneneeBa

Pa3zgen 2. XuMunueckue
peaxkuuu

XapakTepu30BaTh THIIBI
XMMHYECKHX peaKIuii

KonTpoabsHnas padora
«CTpoeHHe BellecTBa U
XMMHYEeCKHe peaKnn»

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuui

CocTraBisATh peakuuu
COEIMHEHUS, Pa3IOKEHUS,
oOMeHa, 3aMeIleHu,
OKHUCJIUTEIbHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3amauu Ha cocTaBiIeHUE
YpPaBHEHUH pEaKIUi:

— COEIMHEHMS, 3aMENICHMUS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
HCII0JIb30BaHUEM METOIa
ANEKTPOHHOTO OaiaHca.

2. 3a/1a4yn Ha pacyeT MacChl
BelecTBa WK 00bEMa
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHI
ra30B 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wik 00bEMY
OJIHOTO M3 YYacTBYIOILIUX B
peaklu BELIECTB; PACUETHI
Macchl (00bEMa, KOTHYecTBa
BELIECTBA) IPOJYKTOB peaKiuy,
€CII OZIHO U3 BEILECTB UMEET
IpUMeCH
2.2 DIIEKTPOIUTUYECKAS CocTaBisiTh ypaBHEHUS 1. 3aganus HAa COCTaBJICHUE
JMCCOLIMALIUSA M HOHHBIA |XMMUYECKUX peaKIuU MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH HMOHHOT0 0OMeHa ¢ peakuuii ¢ ydyacTHeM KUCIIOT,
ydacTHeM OCHOBAHHUU U coJiel,
HEOPraHUYECKUX BEILECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turmsl
XUMUYECKUX peakiui'”

3 Pa3nea 3. Ctpoenue u |HcciaenoBars crpoenue u|Konrpoabnas padora
cBOIiCTBA CBOIiCTBa «CBOlCTBa HEOPraHUYECKUX
HEOPraHH4YeCKHUX HEOPraHU4eCKHuX BeIIeCTB)»

BeIIeCTB BelIeCTB
3.1 | OK 01 Knaccugukanus, Knaccudunuponatsb 1. Tect «HomeHknaTypa u
[IK 2.1. |HOMeHKIaTypa u HEOpPraHN4ecKue Ha3BaHHWE HEOPIaHUUYECKUX
IIK 3.2. |cTpoeHue BELIECTBA B COOTBETCTBUU |BEIIECTB UCXOMS U3 UX
K 3.3 |geopranmueckux C UX CTPOEHUEM XUMHUYECKOH (OpMYIIbI HITH
BEIIECTB COCTaBJICHHE XUMUYECKON

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacueT MacCOBOM
7011 (Macchl) XUMHUYECKOTO
JJIeMeHTa (COeIMHEHMs) B
MOJIEKYJIe (CMecH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
ONPEACIICHUE XUMUUECKON
AKTUBHOCTH BEILECTB B
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHI
3aBHCUMOCTH BHJIa XUMHUYECKON
CBSI3U M TUIIA KPUCTAJUINYECKON
peleTku
3.2 | OK 01 DU3UKO-XUMUYECKUE YcraHaBiuBaTh 1. Tect «Ocobennoctu
OK 02 |cBoiicTBa 3aBUCHUMOCTh (PU3HUKO- XUMHUYECKHUX CBOMCTB OKCH/IOB,
[1K 3.2. |HeopraHMuYECKUX XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
IIK3.3  |pemects HEOpPraHMYECKUX BEIIECTB [TUIPOKCUIOB U COJIEH».

OT CTPOCHHSI aTOMOB H
MOJIEKYJI, a TAaKXKe THUTIa
KPUCTAJTNYECKOM
peueTKu

2. 3ajaHysl HA COCTABIICHHE
YPAaBHEHUN XUMUYECKUX pPEaKIUN
C YYaCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(}OTEPHBIX DJIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKHIX
CoJIeH, XapaKTEpU3YIOLIUX UX
CBOWCTBA M CLIOCOOBI MOTYyYCHHS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U ITOJIyYEHUE
HEOpPraHMYECKUX BEILECTB
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHI
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHm4eckux KayeCTBEHHBIC PEaKLMU  (3a/1aHUs 110 COCTABICHHIO
OK 04 |BewmectB HEOPraHUYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpPraHMYECKUX BEILECTB,
WCTIOIB3YEMBIX JUIS UX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’

4 Pa3nea 4. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora
CBOIICTBA CBOIiCTBA oOpranu4eckux («CTpoeHune u cBOMCTBA
OPraHu4eCKux BeleCTB OPraHM4eCcKHX BelecTB)
BellecTB

41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIEHHE
[IK 2.1. |cTpoeHue u OpPraHNYECKHE BEIIECTBA B |[HA3BaHUN OPraHUYECKUX
I[IK 3.3 |HomeHkiaTypa COOTBETCTBHUU C UX COCIMHEHUH M0 TPUBUATILHON HIIH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3anaHus Ha COCTaBJICHUE
HOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpPraHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3aaum Ha onpezeneHue
npocreien Gopmybt
OpPraHUYECKOIN MOJIEKYJIbI, UCXOs
13 JIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMYecKux | Y CTAaHaBINBATh 1. 3ajaHus Ha cocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPaBHEHUI XUMHUYECKUX peaKLni
OK 04 XUMUYECKUX CBOMCTB C y4acCTHUEM OPraHUYECKUX
IIK 2.1. OpPraHMYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX
I1K 3.2. CTPOEHHUS MOJIEKYJI COCTaBa U CTPOEHU.

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOMIUX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TEHETUYECKOU CBS3U
OpPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuetrHsble 3aa4u Mo
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
YpaBHEHHUSAM PEaKIUil C yuacTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas paboTa
“IIpeBpaltieHus] OPraHUYECKUX
BEIIECTB [IPU HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTuKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHM4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[IK 2.1. |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTACNIbHBIX |OPraHUYECKUX BEIIECTB, B T.4Y.
[1K 3.2. |1 npou3BOJACTBEHHON KJIACCOB UCTIONB3YEMBIX IS KX
IIK3.3  |gesrenpHOCTH YenoBeka uaeHTU(UKAINH B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHnyecKnx
COCIMHEHUI OTJEIBHBIX KJIACCOB”™
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMoaMHAMHUYeckne |(akTopoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX Peakuuid
XHMHUYECKHX peakuui
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMMHUYECKOE |BIUSHUE KOHLIEHTPAlMM  |TEOPETHUYECKUE 3aJaHUs Ha
IIK 2.1. |paBHOBecue pearupyromux BeuecTB U |aHaau3 pakTOpOB, BIUSAIOUIMX HA
1K 3.2. TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
1K' 3.3 XUMHUYECKHUX PEAKLUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpuMeHeHue npuHuumna Jle-
KOHLIEHTpaluu Bemects, |lllaTenbe 11 HaXOXAECHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIEHUS
TEMIIEPATYPbI HA PaBHOBECHS] XUMHUYECKON PEAKIIUN
CMEIEHNE XUMUYECKOTO |U aHau3 (aKTOPOB, BIHSIOLINX
paBHOBECHS Ha CMeIlleHuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh MCTHHHBIE
Paznen 6. PacTtBopnl PacTBOPHI € 32JaHHBIMH
XapaKTepUCTHKAMM
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3agaum Ha MPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOPOB.
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
IIK 2.1. 2. [IpakTUKO-OpHUEHTUPOBAHHbBIEC
IIK 3.2. pacueTHbIC 3aJ]aHus Ha
1K 3.3 JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJioBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |MccnenoBarsh Gpu3nko- JlaboparopHast pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
IIK 3.3 HWCTUHHBIX PacTBOPOB

Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepPKaHMe (CoAep/KaHue TPUKIATHOTO MOLYJIs)

7 Paspnen 7. OuenuBath nocJjieacTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuieil npogeccuoHaIbHOM
NPOU3BOCTBEHHOM NPOU3BOACTBEHHOM AesTeJIbHOCTH)

AesITeJIbHOCTH HAesTeJIbHOCTH YeJlI0BeKa
YyeJ0BeKa ¢ MO3MIUH

IKOJIOTHYeCKOn
0e30ImMacHOCTH

OK 01
OK 02
OK 04
OK 07
I1K 2.1.

I1K 3.2.
I1K 3.3

Xumus B ObITY U
IPOM3BO/ICTBEHHOMN
JeATeIbHOCTH YeJI0BeKa

O11eHUBATh MTOCHIEACTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIEITEILHOCTH YCI0BEKA C
MO3UITAHN YKOJIOTHYECKOM
0e30macHOCTH

Ketic (c yuerom Oyayuieit
npodeccuoHaIbHOM
JESITEIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. Tlorennenue kIuMara u
BBICBOOOJK/ICHHE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. Bynyiue marepuainsl 17 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl amns
COJTHEYHBIX Oatapeil.

4. JIexapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIIapaToB
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