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1. OBILIASI XAPAKTEPUCTHKA PABOYEI IPOTPAMMBI YYEBHOI
T CIHATLITAHBI

BJ1.09 XUMMS

1.1. MecTo y4eOHO# AMCHMILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CHEIHAJIHCTOB
cpeaHero 3BeHa: OOmeoOpazoBarenbHasl AUCHMIUIMHA «XHUMHUS» H3ydaeTcss Ha 0a30BOM YpPOBHE B
001meoOpa3oBaTelbHOM ~ LUKJIE  Y4eOHOro  IUlaHa W SIBISETCS  O0S3aTeNbHOM — 4acThIo
o0mieoOpa3oBarenbHOro Lukiaa obpazosarenbHOil mporpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
cnenuanbHocTu 44.02.05 —KoppekimonHas negaroruka B Ha4aabHOM 00pa30BaHUH

1.2. Ilesu U IUIAaHUPYeMbIe pPe3yJbTaThl 0CBOEHHUS IUCHUTILIHHbI

1.2.1. Heau u 3a1a9u JUCHUINIMHBI

Henr aucummiunabl: @dopMupoBaHHME y CTYACHTOB INPEACTABICHHS O XUMHUYECKON
COCTaBJISIIOLIEH €CTECTBEHHO-HAy4YHOW KapTHUHblI MHpa KAK OCHOBBI IPUHATHUS PpELIECHUN B
JKU3HEHHBIX U IPOU3BOICTBEHHBIX CUTYyalUsAX, OTBETCTBEHHOI'O MOBEJICHUS B IPUPOIHON cpee.

3apaum IMCHUILIHHBI:

1) chopmupoBaTh MOHMMaHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX IPOIECCOB M
ABJICHUM B OKpYXKAIOLIEH Cpexe, LEJIOCTHOM HAyYHOM KapTUHbI MHUpPA, B3aUMOCBSI3H W
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBJIATH (OPMYJbl HEOPraHMYECKHX M OPraHMYEeCKUX BEIIECTB,
YpaBHEHHUS XHMHUYECKUX peaKkUul, OOBSICHATH HX CMBIC]I, HHTEPIPETUPOBATH PE3YJIbTaThl
XUMHYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKA MPOBEACHUS MPOCTEHIINX XUMHYECKUX OKCIEPUMEHTATbHBIX
HCCJIEIOBAaHUM ¢ COOMIOACHUEM MpaBuUil 0E30MacHOr0 OOpalleHHs C BEUIECTBAMHU U J1aOOpPaTOPHBIM
00opyaoBaHUEM;

4) pa3BUTh YMCHHS KCIIOJIb30BaTh HH(POPMAIUI0 XHMHUYECKOTO XapaKTepa W3 Pa3IUYHBIX
HMCTOYHHUKOB;

5) chopmupoBaTh YMEHHSI IIPOTHO3UPOBATH MOCIIEJACTBUSI CBOCH JIESATEIBHOCTH U XUMUYECKUX
IIPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmupoBaTh MOHWMAHUE 3HAYMMOCTH JIOCTHIKCHHH XHMHUYECKOH HAyKH W TEXHOJOTHIA
JUTSL pa3BUTHS COITMATIBHOM M MPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOCHHS 0011€00pa30BaTeIbHOI IUCHHMIIJIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO

Koam
HAUMEHOBaHMeE
(popmupyembIx
KOMIIeTeHInii

Ilnanupyemble pe3yabTaThl OCBOCHHUS AUCHUNIHHBI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupatb
CIOCOOBI peleHus
3a1a4y
npodecCuoHaIbHON
JeSITeIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacT TPpy10BOr0 BOCIIUTAHUSA:
- TOTOBHOCTh K TPYJy, OCO3HaHHE

LIEHHOCTH MacTepcTBa,
TPYIOITIOOHE;
- TOTOBHOCTDH K AKTHUBHOH

JESTEIbHOCTH TEXHOJIOTMYECKOH U
COLIMAJILHOU HaIPaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMNIPOBATh,
IUIAHUPOBAaTh M  CaMOCTOSITEIILHO
BBINOJIHATH TAKyI0 1€ATEIIbHOCTD;

- UHTEpeC K pa3Iu4yHbIM cdepam
poeCCUOHATBHON JEATETLHOCTH,
OBiajgenne  yHMBePCAJIbHBIMH
Y4eOHbIMH  T03HABaTeJIbHbIMH
NEeUCTBUAMM:
a) 0a3oBble
NeUCTBHA:

- CaMOCTOSITENIbHO (OPMYJIUPOBATH
U aKTyaJu3upoBaTh Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIECTBEHHBIN

JIOTHYECKHE

HpI/ISHaK NN OCHOBAaHUA JJIA
CpaBHEHHMs, KiIacCUDUKAIMH |
00001IeHNS;

- ONpENeNsITh LUEIu IEATEIbHOCTH,
3a/laBaTh IMapaMeTPhl U KPUTEPHUH
UX JIOCTUKECHUS;

- BBISBIATh 3aKOHOMEPHOCTH H
MIPOTUBOPEYUS B PACCMATPUBAEMbIX
SIBJICHUSIX

- BHOCUTH KOPPEKTUBBI B
NeSATeTLHOCTD, OIICHUBATH
COOTBETCTBUE PE3YyJbTATOB LENSIM,
OIICHUBAaTh PHUCKUA  IOCJIEIICTBHMA
JIeATEeITbHOCTH;

- pa3BUBATH
MBIIICHHUE npu
JKU3HEHHBIX TTPOOIeM
0) 0a30BbIe HCCJIEAOBATEIbCKHE
NeMCTBUA:

- BJaIeTh HaBBIKAMU Y4eOHO-
HCCJIE0BATEIbCKOM M ITPOEKTHOU

KpeaTHUBHOE
peleHun

- BJIaACTHh CHUCTEMOM XHUMHYECKHUX

3HAHUU, KOTOpast BKJIIOYACT:
OCHOBOIIOJararomue IIOHATUA
(XuMUYeCKuit JJIEMEHT, aToM,

3JIEKTPOHHAs 000JI0YKa aroma, S-, p-,
d-37eKTpOHHBIE OpPOWTAIIM  aTOMOB,
VIOH, MOJIEKYJIa, BAJICHTHOCTD,
JIEKTPOOTPUIATELHOCTh,  CTENEHb
OKHCIICHUS, XMMHUYeCKasi CBsI3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIM 00BbeM,
YIJIEPOIHBIN CKEJIET,
dbyHKIMOHAIbHAs TpyNma, pagukai,
W30MEPHUSL, U30MEPBI, TOMOJIOTUYECKUI
psAn,  TOMOJOTH,  YIJIEBOAOPOIBI,
KHCIIOpOJI- u a30TCcoJEpIKaIINe
COeJIMHEHUs], OMOJIOTMYECKU aKTHBHbIE
BeriecTBa (yriaeBobl, KHUPHI, OENKN),

MOHOMEp, IMOJIUMEP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COC/TMHCHUS, KpUCTaJUTHYECKast

peleTKa, TUIIbl XMMUYECKHX PeakLuit
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-M DHAOTEPMHUUYECKUE, PEAKLIUU
HOHHOTO obmeHa), pactBop,
DIIEKTPOJINTHL, HERJIEKTPOJIUTHI,
JNEKTPONIUTUYECKAsT  JTUCCOLMALIUSA,
OKUCJIUTEb, BOCCTAHOBUTEIb,
CKOPOCTb ~ XMMHMYECKOM  pPEaKLuH,
XMMHUYECKOE PABHOBECHUE), TEOPUH U
3aKOHBI (Teopus XUMHYECKOTO
CTPOEHMSI OPraHUYECKUX BEILIECTB
AM. byrtneposa, TEOpUs
JNEKTPOJIUTUYECKON  IUCCOLIMALINH,
NIEPUOTUYECKUI 3aKOH JN.
MenzeneeBa, 3aKOH  COXpPaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XUMUH,
¢dakrosornyeckue CBEJICHUS 0
CBOICTBaX, COCTaBe, IIOJIy4YEHHH U
0e30macHoM HCII0JIb30BaHUU
BOKHEUIIMX  HEOPraHUYECKUX MU
OpraHMYECKUX BEIIECTB B OBITY U

NEeSITeIIbHOCTH, HaBBIKAMH | IPAKTUYCCKOMN JeSITeIIbHOCTH
paspeleHus npooiiem; YeJI0BeKa,;
- BBISIBJISITh NPUYMHHO- | -  YMETh  BBISBJIATH  XapaKTepHbIE




CJICACTBCHHBIC CBA3U nu
aKTyaJu3upOBaTh 3a/1a4y,
BbBIABUT'ATH I‘I/IHOTCSY cec peIHeHI/IH,
HaXOJHUTh apryMEHThI TUIS
JIOKa3aTeIbCTBA CBOHMX
YTBEPKICHHI, 3a71aBaTh

napaMeTpsl U KPUTEPUH PELICHMUS;
- AHAIM3UPOBATh TMOJYYECHHBIE B
XOJI€ pEelICHUs 3aa4l Pe3yJIbTaThl,
KPUTHYECKH OLIEHHBATH ux
JIOCTOBEPHOCTb, ~ IIPOTHO3UPOBATh
M3MEHEHHUE B HOBBIX YCIIOBUSX;

- yYMETb IIEPEHOCUTh 3HAHHUS B
MO3HABATEJIbHYIO0 U MPaKTUYECKYIO
00J1aCTH KU3HEIEATEIIHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3

pa3HBIX IPEIMETHBIX 00JIACTeH;
- BBIABUIAaTb  HOBBIE  WJEH,
npeajiaraTb OpUTMHAJIbHBIC

IIoaxXodbl 1 pemeHI/m;

- CIIOCOOHOCTH UX MCIIOIL30BAaHUA B
MMO3HABATEILHON M COIHAJILHOM
NPaKTUKE

MPU3HAKK U B3aUMOCBSI3b M3YUEHHBIX
TIOHATHH, MPUMEHSITh
COOTBETCTBYIOUIUE  TOHATUS  IpHU
ONMCAHUM CTPOCHUS U  CBOICTB
HEOPraHWYECKUX U  OPraHUYEeCKUX
BEIIECTB W  MX  MPEBpAICHUN;
BBISBIISITH B3aUMOCBS3h XHUMHYCCKHX
3HAHUM c MMOHATUSIMH u
MPeICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETb MCIOJIb30BaTh HAUMEHOBAHUS
XHUMHYISCKHX COeIUHEHHI
MEXIYHAPOAHOTO cor03a
TEOPETUYECKON U MPUKIATHON XUMHHU
Y TPUBUAJIbHbIC HA3BaHUSl BAXKHEUILINX
BEIIIECTB (aTHIIeH, areTHIICH,
rmnepud,  QeHon,  QGopManbaeru,
YKCYCHasi KMCIIOTa, TJIMIWH, YrapHbIil
ra3, YIJEKUCHIbli Ta3, aMMHUaK,
raiieHas U3BeCThb, HerallcHas U3BECTh,
MUTHEBAs COJIAa U JIPYTUX), COCTaBISATh
bopMyIIBI HEOPTraHUYECKHUX u
OpTraHWYECKUX BEIIECTB, YypaBHEHUS
XUMUYECKUX PEaKIui, OOBSICHATh HX
CMBICJI; TOATBEPXKJIATh XapaKTEpHbIE
XUMHYECKHUE CBOMCTBaA BEIICCTB
COOTBETCTBYIOUIUMHU 3KCIIEPUMEHTAMU
W 3alMHUCSIMHU YPAaBHCHHH XUMHUYECKHX
peaKkuui;

- YMETH YCTaHaBJIMBATb
MPUHAAJIC)KHOCTD N3YUCHHBIX
HEOPTaHNUYCCKUX n OpTraHUYCCKUX

BCIICCTB K ONPCACIICHHBIM KJIaCCaM U

rpynmnam COEIMHEHHI,
XapakTepu3oBaTb  MX  COCTaB U
BAKHEWINIME CBOWCTBA; ONPEIEIATH
BU/JIBI XUMHYECKUX CBA3CH
(xoBaJIeHTHaH, WOHHas,

MCTAJIMYCCKasd, BOI[OpOJIHa}I), THIIBI
KPHUCTATNIMYCCKUX PCHICTOK BCHICCTB,

KIIaCCU(PUITPOBATH XHUMHYECKHE
peaKkiuu;

- copMuUpOBaTH MpPEACTaBICHUS: O
XUMHYECKOH COCTAaBIISTIOIIEH

€CTeCTBEHHOHAYYHOI KapTHHBI MHpa,
pOTM XUMHHM B IIO3HAHWW SIBJICHUH
HIPUPO/IBI, B dbopmupoBaHUU
MBIIUICHHUS] U KYJIBTYPBl JIMYHOCTH, €€
(byHKLINOHATIBHON IPaMOTHOCTH,
HE00X0UMOM JUISt pelieHus
NPaKTUYECKUX 33]a4 U SKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY




3I0POBBIO M IPUPOTHOM CPELIE;

- yMeThb MPOBOJIUTH pACUYETHl IO

XUMHYECKUM bopmynam "
YPaBHEHUSAM XHUMHUYECKHUX PpEaKUuid ¢
UCIIOJIb30BAaHUEM buznuecKkux
BEJIMYUH, XapaKTepU3YIOLINX
BELIECTBA c KOJINYECTBEHHOU
CTOPOHBI: Macchl, o0beMa
(HOpMaJbHBIC YCJIOBHS) ra3os,

KOJIMYECTBA BEILECTBA; HCMOJIb30BaTh
CHUCTEMHbIE XUMUYECKHUE 3HAHUSA IS
NPUHATUS DPEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM

OK 02. Mcnonws3oBaTh
COBpPEMECHHBIC
CpeJICTBa TIOHCKA,
aHayM3a u
UHTEPIIPEeTaIUU
uHpopmanuu u
UH(POPMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHUSI 32/1a4
npodecCuoHAIbHON
JESITEIIbHOCTH

B 00JacTHIEHHOCTHM HAYYHOIO

MO3HAHMS:
- c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pasBUTUS  HAyKH H
00I11eCTBEHHOH MPAKTUKH,
OCHOBAHHOT'O Ha JWaJore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HaHUIO
CBOETO MeCTa B IOJHKYJIbTYPHOM
MHpE;

- COBEpUICHCTBOBAHUE SI3BIKOBOU U
YUTATEJIIbCKOM  KYJBTYpbl  Kak
CpEIICTBA B3aUMOJIECUCTBUSA MEXIY
JIIOABMU U TO3HAHUA MHUPA,

- OCO3HaHWE€ LEHHOCTH Hay4YHOU
JACATCIIbPHOCTH, TOTOBHOCTbH
OCYULIECTBIIAITh ~ NPOEKTHYIO |
HCCICAOBATCIIbCKYIO ICATCIIBHOCTD
WHAUBUAYaJIbHO U B TPYIIIE;

OsBaanenue YHUBEPCAJIbHBIMHA
Y4eOHbIMU NO3HABATEJILHLIMHA
JAeHCTBUAMU:

B) padora ¢ uaopmaumeii:
- BJIAaACTb HAaBbIKAMH IIOJTYYCHHA

uHbOpMallMu U3  HCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYHIECTBIIATh  TIOMCK,  aHAJM3,
CUCTEMATHU3aLUI0 "
MHTEPIIPETALNIO uHbopMauu
pasNMYHBIX  BUAOB U (HopMm
IIPE/ICTABIICHMS;

- co37aBaTh TEKCTHI B Pa3IUYHBIX
dbopmaTtax ¢ ydeToM HA3HAYCHUS

uHbOpMaIuu u LeJIeBOM
ayJauTOpHH, BBIOMpas
ONTUMAIbHYIO bopmy

MNPEACTABJICHUA U BU3yaJIM3alluH,

- YMeTh IUIAHUPOBATh W BBINOJIHATH
XUMHUYECKHUH IKCIIEPUMEHT
(nmpeBpatueHus OpraHUYEeCKUX
BELIECTB MPU HArPEBaHHUH, TOTyUEHUE
ITUJICHa W HW3Yy4YE€HHUE €ro CBOMCTB,
KauyeCTBEHHbBIE peakuuu Ha
QIBJETUABI,  KpaxMmall,  YKCYCHYIO
KHUCJIOTY; JEHaTypauus OelIKOB IpHu
HarpeBaHWW,  I[BETHbIE  pEaKIUH
0eNIKOB; MPOBOAUTH PEaKLUU MOHHOTO
oOMeHa, OmpeAeNsaTh Cpeay BOIHBIX
pPacTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha
cyiabdar-, kKapOOHaT- U  XJOPUI-
AQHUOHBI, HA KATUOH aMMOHHSI; pelIaTh
OKCIEPUMEHTANbHbIE  3aJaud 10
temam "Meramiel" 1 "Hemetannsr") B
COOTBETCTBUH C IMPAaBUIAMH TEXHHKH
0e30MacHOCTH TpHU  OOpaIlleHU:u ¢

BEIIECTBAMU U 1a00paTOPHBIM
000pyI0BaHUEM; NPEICTaBIIATh
PE3yJIbTaThbl XUMHYECKOT'O
JKCTiepuMeHTa B ¢GopMe  3aIucu
ypaBHEHUNU COOTBETCTBYIOIIUX

peakuuii U (GopMyJIUPOBATH BBIBOIbI
Ha OCHOBE 3TUX PE3YJbTaTOB;

- YMETh aHAJIM3UPOBATh XHUMUYECKYIO
UHPOpPMALIMIO,  MONy4YyaeMyl U3
pa3HBIX HCTOYHUKOB (cpenctB
MaccoOBOM uHpopManuy, CeTh
WnuTepHer u npyrue);

- BJAQJECTh OCHOBHBIMH METOIaMHU
HAYyYHOTO TIO3HAHHWS BEIIECTB |
XUMHUYECKHUX SIBIICHUN (HaOIIoAeHue,
U3MepeHue, HKCIIEPUMEHT,
MOJIEIUPOBAHHE);

- yMeTh TPOBOAWTH pPACYETHl TIO
XUMHUYECKHM ¢bopmynam u
YpaBHEHHUSIM XMMHUYECKHX PEaKIHi C




- OLEHUBAaThb  JIOCTOBEPHOCTb,
JETUTUMHOCTh ~MHpOpMAIUH, €€

COOTBETCTBHUE MIPaBOBBIM u
MOpPaJIbHO-ITHYECKHUM HOpMaM;

- WCIIOJIb30BaTh CpeacTBa
nH(}OpPMAITMOHHBIX u
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH B
peleHIH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3agaq c
coOu0IeHHEM TpeOoBaHUI
OPrOHOMUKH, TEXHUKH
0€30I1acCHOCTH, TUTHUCHEI,
pecypcocOepeKeHns, TMPaBOBBIX M
THYECKHUX HOPM, HOPM

nH(pOpMaITMOHHOW 0€30MMaCHOCTH;
- BIIJICTh HaBBIKAMU
pacro3HaBaHM U 3aIIUTHI
uHpOopMaLuu, UHHOPMAITMOHHON
0€e30I1acHOCTH JIMYHOCTH,

HCIIOJIB30BaHHUEM (bI/ISI/I‘ICCKI/IX

BEJINYMH, XapaKTEePU3YIOLINX
BELIECTBA c KOJINYECTBEHHOU
CTOPOHBI: Macchl, o0beMa
(HOpMasbHBIE yCIJIOBUSA) ra3os,

KOJIMYECTBA BEILIECTBA; HCMOJIb30BaTh
CHUCTEMHbIE XUMHUYECKHUE 3HAHUA IS
OPUHATHUS DPELIEHUNH B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM

2. CTPYKTYPA U COAEP KAHUE YUYEFHOM JUCIATLIMHBI

«XHUMMUS»

2.1. O6beM TUCHHUILIMHBI U BUIbI Y4eOHOH padoThl
Buna yueOHoi# padoThI O0Bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbl IU CHUTITTHHBI 78
B T.Y.
OcHoBHOe coJep:kaHue 78
BT. 4..
TEOPETUIECKOe 00yICHHE 38
MPaKTUYECKHUE 3aHATHS 40
IIpodeccuoHaTbHO-OPHUEHTHPOBAHHOE CO/Iep:KaHMe (CoTep:KaHne 5
NMPHUKJIATHOTO0 MOTYJIS)
BT. 4..
TeopeTuieckoe o0yueHue 2
MPAKTUYECKHUE 3aHITUS 4
IIpome:xxyTouHast arrecranus B popme auppepeHHPOBAHHOIO 9
3ayeTa




2.2. TemaTu4eckuii nJjian u coaep:xxkanue qucuumiauabl 5/1.09 Xumus

HaumenoBanmue Conepxanue y4eOHOro MaTrepuasa (0CHOBHOe U MPOo(decCHOHAIBHO-OPHEHTHPOBAHHOE), OOLeM 1aCOB dopMupyemble
pa3iesioB U TeM J1a0opaToOpHbIE U NMPAKTHYECKUE 3aHATHS, IPUKJIATHOI MOTYJ/Ib KOMIIETEeHIIUH
1 2 3 4
OcHoOBHOe coep:kaHue 78
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 8
Tema 1.1. OcHoBHoOE coiepKkaHue 4 OK 01
Crpoenue atomoB | TeopeTrnueckoe ooyyeHue 2
XAMHAICCKIX CoBpemeHHass MoOJENb CTpoeHHs arToma. CHUMBOJIMYECKHN S3BIK XMMHH. XHUMHYECKHN DJIEMEHT.
SJICMCHTOB 1 OnexTpoHHas KoH(purypanus atoma. Krmaccudukaims XUMHYECKHX JJIEMEHTOB (S-, P-, d-3JeMeHTHI).
npupoaa BaneHtHble  DNIEKTpOHBIL.  BajeHTHOCTH.  DIEKTPOHHAs  NPHUPOJA  XMMHUYECKOM  CBA3M. 2
XHMAICCKOH DJeKTPOOTPHUIATEILHOCTh. BHIBI XUMHUYECKON CBsi3M (KOBAaJCHTHAs, HWOHHAs, MeETaUIHUecKas,
CBs3H BOJOPOJIHAs) U CIIOCOOLI €€ 00pa30BAHUS
IMpakTHYyecKue 3aHATHS 2
Pemienne 3amaHuii Ha WCMNOJB30BAaHME XWUMHYECKOM CUMBOJIMKM W HAa3BAHUW COCIMHEHUW IO
HOMEHKJIaType MEXIYHApOJAHOTO COI03a TEOPETHYECKONM H MPHUKIAJAHON XUMUU M TPUBUATBHBIX
Ha3BaHWH TSI COCTABJICHUS XUMHYECKHX (OPMYJI JBYXATOMHBIX COCIWHEHUH (OKCHIOB, CYJIb(HIIOB,
TUAPUIOB U T.I1.) U IPYTHX HEOPTAaHUYECKUX COSAMHEHUN OT/IETbHBIX KIIACCOB. 2
[IpakTuveckue 3a1aHns Ha YCTAHOBJICHUE CBSI3M MEXKY CTPOCHHEM aTOMOB XMMHYECKUX JJICMCHTOB U
NEPUOANYECKUM W3MEHEHHEM CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX COCAMHEHUU B COOTBETCTBUU C
nojoxeHueM llepuoandeckor CHCTEMBI.
Tema 1.2. OcHoBHOe conep:kaHne 4 OK 01
Ilepuognueckuii | TeopeTudeckoe odyueHue 2 OK 02
3aKOH ¥ TaOmuIa [Mepuoauueckas cucreMa XUMUYecKux sieMenToB J[. M. Menneneesa. ®usnueckuii CMBICT
A.1. Menneneena [Tepuoauueckoro 3akona J[.M. Menzeneesa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUUYECKUX
AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHHEM 5
XUMHUYecKoro 3seMmenTa B [lepuonnueckoi cucreme. MUpOBO33pEeHUYECKOE M HAYYHOE 3HAYCHHE
[lepnoauueckoro 3akona JI.11. Menneneesa. [Ipornoser [I.M1. Menaeneesa. OTKpbITHE HOBBIX
XUMHUYECKHX 3JIEMEHTOB.
IIpakTHYecKkHne 3aHATHS 2
Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUCCKUX 3a/IaHUH HA XapaKTePU3ALUI0 XUMHUIECKIX
3JIeMeHTOB «MeTtanyeckue / HeMeTaUTMIeCKUEe CBOMCTRA, DIICKTPOOTPHLATEIBHOCTh XUMHIESCKUX 2

OJICMCHTOB B COOTBCTCTBHHU C UX OJICKTPOHHBLIM CTPOCHUEM M ITOJIOKCHUCM B HGpHOI{H‘lGCKOﬁ CHCTCMC




XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBay

Pa3gen 2. Xumuueckune peakuuun 10
Tema 2.1. Tumsl OcHoBHoOE cojiepraHue 6 OK 01
XUMHYECKHUX TeopeTnueckoe o0yueHue 4
peaxiyit Knaccudukanys 1 TUIIBI XHMUYECKMX PEAKIIUI ¢ y4acTHEM HEOPraHM4eCcKux Bemects. CocTaBieHue
ypaBHEHUU peakInii COeMHEHNUS, Pa3JIOKEHUS, 3aMeLIeHHsI, 0OMEHa, B T.4. peaKlUii TOPeHHs, 2
OKHCIICHHUS-BOCCTAaHOBJICHHUSI.
YpaBHEHUS OKUCIIEHUS-BOCCTaHOBIECHUS. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBneHne 1 ypaBHUBaHHE OKUCIUTEFHO-BOCCTAHOBUTENILHBIX PEAKIIH METOOM JIEKTPOHHOTO
6anmanca. OKUCIUTETLHO-BOCCTAHOBUTENILHBIC PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MpOIeccax U 2
KHU3HEIEATSIILHOCTH OPraHU3MOB
I[IpakTHyeckune 3aHATHA 2
Py0exublii KOHTpPOIb Nel 1
KomuyectBennsie oTHOMmIEHHST B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHU U PAacyeThl 1O
YpaBHEHUSAM XUMHUYECKHX peakuuid. Mojp Kak eJIMHMIIa KOJMYecTBa BellecTBa. MoJjspHas macca.
3aKOHBI COXpaHEHUs] MacCchl M dHepruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 1
IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHSIM XMUMHUYECKUX PEAKIM C MCIONb30BAaHHEM MaccChl, 00bema
(HOpMaJIbHBIE YCJIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coepxxanue 2 OK 01
ONEKTPOIUTHICCKA | TeopeTnueckoe 0dyueHne 2 OK 04
1 ACCOMMAIMA M 1 Teopys 1eKTPOAUTUYECKOI Aucconmanuu. MOoHbL. DIEKTPOIUTHI, HEAIEKTPOIMTHL. Peakiuu HOHHOro
MOHHBIH 0OMEH oomena. CocTaBieHHE peakiMii MOHHOTO OOMEHA MYTeM COCTaBJICHHS HMX TOJHBIX M COKpAIICHHBIX
MOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakinu. 3aaHusl Ha COCTABJICHNE HOHHBIX PEaKIUi 2
Tunbl xumMuyeckux peakuuit. MccnenoBanue TUNOB (IO COCTaBY U KOJMUYECTBY UCXOJIHBIX U
00pa3yIoNIMXCs BEIMIECTB) M MPU3HAKOB XUMHUYECKHX peakiuii. [I[poBenenne peakiuii HOHHOTO 0OMeHa,
OTIpeJIeJIeHUE cpeJibl BOJHBIX paCTBOPOB. 3aaHNUsl HA COCTABJICHUE HOHHBIX PEaKIIUN
KonTpoasHnas
paora 1 CtpoeHue BelecTBa U XMMHUYECKHUE PEAKIIU 2
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHMYECKUX BelleCTB 16
Tema 3.1. OcHoBHoOE cojiepKkaHne 4 OK 01
Knaccudukanus, | Teoperuueckoe odyuenue 2




HOMEHKJIaTypa 1
CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranmyeckoit xumuu. Kiraccudukarnusi HeopraHudeckux BemiecTs. [IpocThie U ClIoXKHBIC
BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIBI, KUCIOTHI, COJIH). B3anMocBs3b
HEOPraHMYECKUX BEIIECTB. ArperaTHbie COCTOSHUS BellecTBa. Kpucrammmueckue u aMmopgHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAsA, HOHHAS, METAIIIMYECcKast).
3aBUCUMOCTD (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIIeTKU. 3aBUCUMOCTb
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJ1a XUMUYECKOM CBA3U U THIA KPUCTANINYECKON PEIIETKH.
[TprumHBI MHOTOOOpA3Hs BEIIECTB

IIpakTHyeckne 3aHATHA

HomeHnknaTypa HeOpraHMueCKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMHUUYECKON (OPMYIIbI
WJIN COCTABJIEHUE XUMUYECKON (POPMyJIbI HCXOS U3 Ha3BaHUS BEIIECTBA 10 MEKYHAPOIHOM
(MIOITAK) nnu TpuBHalibHOW HOMEHKJIATYpe.

Pemenune npakthyeckux 3aJaHuil MO KIacCU(UKALMM, HOMEHKIAType M XUMHUYECKUM (opMmyam
HEOPraHMYECKUX BEILIECTB Pa3lIMYHbIX KJIAcCOB (YrapHbI Tra3, YIJEKHCIbIH ra3, aMMHUak, ramieHas
U3BECTb, HETAIlIeHas! U3BECTh, MUThEBAsl COAa U JPYIrHX): Ha3bIBaTh U COCTABIATH (YOPMYJIBI XUMUUYECKUX
BELIECTB, ONPEAENIATh IPUHAIEKHOCTD K KJIaccy.

Ucrounnku xumuyeckoi nadopmaimu (cpecTs MaccoBor nH(popmaruu, cetb UHTEepHET U 1pyrue).
[Tonck nHbopMaluu no Ha3BaHUIM, UACHTU(DUKATOpPAM, CTPYKTYPHBIM hopMyliaMm

OK 02

Tema 3.2. dusuko-
XAMUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIECTB

OcHoBHoOe coepxxanue

TeopeTnueckoe o0yueHue

Mertannsl. O6H_[I/Ie q)nanecxne A XMMHAYECKHE CBOIicTBa MeTalIoB. CrocoObI MOJIyUCHUA. 3HayeHue
MCTAJJIOB M HEMCETAJIJIOB B IIPHUPOAC U KHUBHCACATCILHOCTH YCJIOBCKAa W OPraHU3MOB. KOppOSI/Iﬂ
MCTAJIJIOB: BUABI KOPPO3UH, CII0COOBI 3aIIUThI MCTAJJIOB OT KOPpO3HUUn

Hemeramner. OOmme ¢usnyeckue W XHWMHYECKHE CBOWCTBA HEMETAJUIOB. THWIMYHBIE CBOWCTBA
HemertaioB V- VII rpynn. Knaccudukanus u HoMmeHknaTypa coeinHeHH HemeTamuioB. KpyroBopots!
OMOTEHHBIX AIIEMEHTOB B IIPUPOJIC

XHUMHUYECKHE CBOMCTBA OCHOBHEBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/I,Z[OB, THAPOKCHUIAOB, KUCIIOT,
COJICH U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSANHEHUH,
BBICHIUX OKCHUIOB U THAPOKCHUI0OB

IIpakTHyeckune 3aHATHSA

CocraBieHne ypaBHEHMM XMMHMYECKHX PEAKLHUH C y4acTHEM IPOCTBIX M CIIOXKHBIX HEOPIaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJOB METaJJIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEpHbIX THIPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOINX UX CBOKCTBA.

OK 01
OK 02




PemeHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA, COCTAB, IOJIYYEHUE U
0e30MacHOe HCIOJb30BAaHWE BAXKHEHIINX HEOPraHMYEeCKMX BEIIECTB B OBITY U MPAKTUYECKOU
JeATEIbHOCTH YeJIOBEKa

Tema 3.3. OcHoBHoOE cojiepKkaHue 2 OK 01
Unentndukauus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPTaHNYCCKUX | JTagopatopHas paboTa «neHTrduKamnys HEOPraHUUECKUX BEIISCTBY. OK 04
BCIIIECTB Pemmenne OKCIIEPUMEHTAJIbHBIX 3a7a4 II0 XUMHYECKUM CBOMCTBAM METAJIOB M HEMETAJNIOB, IIO

pacro3HaBaHUIO U MOITYYEHHUIO COEUHEHUI METaJIOB M HEMETAJLIOB. 2

Nnentuduxanuss HEOPraHWYECKUX BEIECTB C HUCIHOJIb30BaHUEM HUX (PU3UKO-XUMUYECKHUX CBOMCTB,

XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XJIIOPH/I-

AQHUOHBI, HA KATHOH aMMOHUS
KoHnTpoibHasn .

CBolicTBa HEOPTaHUYECKUX BELLECTB 1
pabora 2

Py0e:xxHbIN KOHTPOJIB Ne2 1
Paznen 4. CTpoeHue 1 CBOHCTBA OPraHU4YeCKHUX BelleCTB 26
Tema 4.1. OcHoBHOe conep:kaHne 6 OK 01
Knaccupukanusi, | Teopernueckoe o0y4yeHue 4
CTpOCHHE 1 [TosiBieHHe 1 pa3BUTHE OPraHUYECKON XMMHH Kak Haykd. [Ipeamer opranndeckoit xumun. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPTraHNYECKOM XMMHUH B CHCTEME ECTECTBEHHBIX HayK.
OpraHUYECKUX XHUMHYECKOE CTPOEHUE KaK IMOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE€ COTJIaCHO HX BaJIEGHTHOCTH. 2
BELIECTB OCHOBHBIE NOJIOKEHUSI TEOPHUM XMMHUYECKOTO CTPOEHUs OopraHudeckux coeauHeHuii A.M. bytieposa.

VYriepoaHslid CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHMS MOJIEKYJI. MI30Mepusi U U30MepHI.

[Tonsitne o d¢yHkuuoHanpHOW rpynme. Paawkan. IlpuHnumsl kiaccupuKamuu —OPraHHYECKUX

coequHeHUl. MexnyHapoaHas HOMEHKJIAaTypa W IPHUHLHUIBI  HOMEHKJIATypbl OpPraHUYECKUX

coenuHeHuil. [loHsTHe 00 a30TCoIEp)KalIMX COEIUHEHUSX, OHOJOTMYECKH aKTHBHBIX BEIECTBaX 2

(yrmeBojax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISPHBIX COEAMHEHHSIX (MOHOMEp, IIOJIHUMED,

CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA 2

Homenknarypa opraHMYecKHX COEIMHEHUH OTAENBHBIX KJIACCOB (HACBIIIEHHBbIE, HEHACBIIIEHHBIE U

apoMaTHYECKHE YTIeBOJIOPOAbI, CIIUPTHI, (DEHOINBI, albJAETHAbl, KETOHbI, KApOOHOBBIE KUCIOTHI U Ap.) 5

CocraBieHrne TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMyJ OpraHMYECKHUX BEIIECTB OTIENbHBIX
KJIACCOB, WCHOJb3Yysl MX HA3BaHUS 0 CHCTEMAaTHYECKOW M TPHUBHAJIbHONH HOMEHKJIAType (3THUIIEH,




alleTWIeH, TIMUEpuH, (eHom, (opMalbleruj, YKCyCHas KHUCIIOTa, MIMIUH). Pacdersl mpocreiiei
(bOpMyIIBI OPraHMYECKOW MOJICKYJIBI, HCXOISl M3 SJIEMEHTHOTO cocTana (B %0)

Tema 4.2.
CsoiicTBa
OpPraHHYECKUX
COCIMHCHUI

OcHoBHoOe conep:kaHne

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XMMUYECKHE CBOWCTBA OPraHWYECKUX COCTUHEHUH OTHENBHBIX KIIAcCOB (OCOOCHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOTHUYECKUH psif v o0mas popmyra; H30MEpHUs;
(dbu3nYecKrue CBONCTBA;, XUMUUYECKHE CBOMCTBA; CTOCOOBI MOJTYUCHHUS ):

— IpenaenbHbIE YIIIEBOAOPO/b! (aJKaHbl M IUKJIOAJIKaHbl). ['OopeHHe MeTaHa Kak OJUH W3 OCHOBHBIX
UCTOYHUKOB TeIJIa B IPOMBIIIIEHHOCTH U ObITy. CBONCTBA MPUPOAHBIX YIIEBOAOPOAOB, HAXOKICHUE B
IIPUPOJE U IPUMEHEHHUE AJIKAHOB;

— HemnpenenbHble (IKEHbl, AJIKMHBI M aJKaJWeHbl) M apoOMaTHYECKue YIJIeBOJIopoJbl. ['opeHue
AlETUIICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUIsl CBAPKU U PE3KH METAJIIIOB

— KHUCIIOpOJCOAepkKallue COeTUHEeHHs! (CITUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(DUPHI, albIACTUIbI
M KETOHBI, >KHUPBI, yrieBOibl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJIUKONS, TIHIepUHa, ¢eHoa.
[Ipumenenne Qopmanpaeruaa, ameranpAeruia, YKCYCHOW KHCIOTHL. Mpblla Kak COJIM  BBICHIMX
KapOOHOBBIX KUCIOT. MoroIMe CBOWCTBA MbLJa

— a30TcojiepXKalllhe COeNWHEHUs (aMHHBI W aMHHOKHCIOTHI, Oenku). BbICOKOMOIEKyIsIpHBIC
COEIMHEHUS (CUHTETHYECKHEe M OMOJIOTMYECKU-aKTUBHBIE). MoOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HaIlpaBJICHUE €ro UCIIOJIb30BaHUS.

I'eneTnyeckas CBI3b MKy KJIACCAMHU OPraHUYECKUX COCIMHEHUN

HpaKaneckne 3aHATHA

CBolicTBa OpraHMYECKHX COEAMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAsT U MEXIyHapOAHAs
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUS): TpeAebHbIC (AIKaHbl U LUKJIOAIKAHBbI),
HenpeeNbHble (aJKEHbI, aIKUHbI U aJIKaJIu€Hbl) 1 apOMaTUYECKUE YTIIEBOJOPO/Ibl, CIUPTHI U (PEHOBI,
KapOOHOBBIE ~ KHMCJIOTBI U  3QUpbI, adbAETHIbl U  KETOHbl, AaMHHbl M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPDHbIE COEIUHEHMs. 3aJaHus Ha COCTaBJICHHE YpPaBHEHUIH XMMHUYECKUX pEaKIHi C
y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBneHue cxeM peakuud (B TOM 4YHCIE€ 1O MPEAJIOKEHHBIM LENoYKaM IpeBpalleHuit),
XapaKTepU3yIOIIUX XMMUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAEIbHBIX KJIaCCOB, CIOCOOBI
UX TIOJy4EHMS W Ha3BaHUE OPraHWYECKUX COECAVMHEHUN II0 TPUBHAIBHOW WM MEXKIyHApOIHOU
CHUCTEMAaTUYECKOM HOMEHKIIATypE.

Pemienne mNpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COCIMHEHUI OTJEIbHBIX KIIACCOB

OK 01
OK 02
OK 04




JlaGopaTopHas padora

2
JlaGopaTtopHnas pabota “IIpeBpalieHus OpraHMYeCKUX BEIIESCTB MPU HArpEeBaHUH'".
[Toydenue 3TuICHA ¥ U3yYEeHUE €ro CBOWCTB. MoenupoBaHre MOJICKYJ U XUMHUYECKHUX MPEBPAIICHUN 2
Ha MpUMeEpe dTaHa, STUIICHA, alleTUIIeHa U Jp.
Tema 4.3. OcHOBHOE coep:kaHne 6 OK 01
Unentuduxanus | Teopermueckoe o6ydenne 4 OK 02
OpTaHIHCCKUX buooprannueckue coenunenus. llpumeHenue u Owuonorumueckas poib yriaeBoaoB. OKucieHue OK 04
BELICCTB, X VIJICBOJIOB — WCTOYHWUK OJHEPTHMH JKUBBIX oOpraHm3mMoB. OOJacT TPHMEHEHUS aMHHOKHCIIOT. 1
SHAHCHHC 1 [IpeBpamenuss OenkoB muIIM B opraHu3Me. buonornyeckue QyHKIuu OenkoB. buonormueckue
TIpHUMCHCHHC B GbyHKIMH kupoB. Posib opraHnyeckoi XMMHUHK B pellieHUH Mpo0JIeM MUIeBoil 0e30macHOCTH
OBITOBOM U =
. | PyOeskHbIil KOHTpOJIBL Ne3 1
MIPOU3BOICTBEHHON
JIESITENbHOCTH [IpakTHYecKue 3aHATHSA 2
9eJI0BeKa " =
Ponp opranwueckoii XUMUU B PEIICHWH MPOOIEM SHEPreTUYecKold Oe30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3JaHUH HOBBIX MaT€pHalIOB, HOBBIX HCTOUYHHUKOB 3HEPTUHU (aJbTepHATUBHBIC UICTOYHUKHU
sHeprum). ONacHOCTh BO3ACUCTBHS HA JKUBBIE OPraHU3MBI OPraHUYECKUX BEHIECTB OTAEITHHBIX 2
KJIacCOB (YTJI€BOJIOPOABI, CIUPTHI, (EHOJBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, ANbJIETHIbI U [p.),
CMBICTT TIOKa3aTelIs MPeIeIbHO JOMYCTHMON KOHIICHTPAIIUT
JlabopaTtopHble 3aHATHS 2
JlaGopaTtopHas padora: “VneHTrdukamnms OpraHMIeCKuX COSTUHEHNN OTACIbHBIX KIacCOB”
WNnenTtudukarus opraHUI4eCcKiX COSAMHEHUN OTACTBHBIX KJIACCOB (Ha MpUMEpe albJIerHI0B, Kpaxmara,
YKCYCHOM KHCIOTBI, O€TKOB W T.I.) C HCIOJBb30BAHUEM HX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KAayeCTBEHHBIX peakmwii. [leHaTypamwst Oenka mpu HarpeBaHuu. lIBeTHBIE peakiuu 2
0enkoB. BO3HUKHOBEHHE AHATUTHUYECKOrO CHTHajda C TOYKM 3PEHHsS] XUMHYECKHX IPOIECCOB MpPH
MPOTEKAHWU KaYeCTBEHHON PEaKIINH, MO3BOJISIONICH HACHTU(DUIIMPOBATH MPEATIOKEHHBIE OPTaHUIECKIE
BEIIECTBA
Konrpoarnas CTpyKTypa 1 CBOHCTBA OPTaHUYECKUX BEIIECTB 2
pabora 3
Paznen 5. Kunernueckne u TepMOIUHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX PeaKIuii 4
CxopocTb OcHoBHoOe coepxxaHune 4 OK 01
XUMHUHCCKHUX TeopeTnueckoe o0yueHue 2 OK 02




PeaKIMid. CKOpOCTh peakiiM, €€ 3aBUCUMOCTb OT Pas3IMYHBIX (PaKTOPOB: MPHUPOILl PEArHpPyIOIIUX BEILIECTB,
XUMUUECKoe KOHIICHTPAIIMM PEardpyroIuX BEMECTB, TEMIEpaTyphl W IUIOMIATN PEAKIMOHHOW TTOBEPXHOCTH.
paBHOBecHe TenoBble 3¢ (eKThl XUMUYECKUX peakIfif. IK30- U SHIOTEPMHUUYECKHUE, PEaKIINH.
OOpatuMOCTh peakiuii. XWMHYECKOE pPAaBHOBECHE W €ro CMENIEHHWE M0/ JIeHCTBHEM pa3InIHbBIX
(akTOpOB (KOHIEHTpAIMs peareHTOB WM MPOAYKTOB peaKluy, AaBJIeHHUE, TEMIIepaTypa) Ui CO3qaHus
ONITUMAITLHBIX YCIIOBHH MPOTEKaHHUs XUMUIecKuX rporieccoB. [punmmm Jle HlaTtense
IIpakTHyeckue 3aHATHA OK 01
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIu3 (PAKTOPOB, BIMAIOLIMX HAa W3MEHEHHE OK 02
CKOPOCTH XMMHYECKOW PEAKINH, B T.4. C IMO3UIMIA KOJOTHUECKH EIeCO00Pa3HOTO MMOBEICHUS B OBITY
U TPYJIOBOH IEATETBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3710POBbS H OKPY>KAIOIIEeH MPUPOJTHOM CpeIbl.
Pemienne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHouna Jle-Illarense i
HAXOXKJCHUS HAIPaBICHHUS CMELICHUS paBHOBECHS XUMHUYECKOM peakuud U aHanu3 (HaKkTopoB,
BIIMSFOIIMX HA CMENICHNE XUMHUECKOTO PABHOBECHSI
Pa3znea 6. PacTBOpBI
Tema 6.1. OcHoBHoOeE coepxxanue OK 01
HousiTre o TeopeTuueckoe o0yuenue OK 02
pacTBopax PacTBopeHne Kak (U3MKO-XUMHYECKMH mporecc. PactBopbl. CrocoGbl MPUIOTOBJIEHUS PAaCTBOPOB.
PactBoprmocTh. MaccoBast [1ofisi  pacTBOPEHHOTO BemiecTBa. (CMBICT —TOKazaTelss MNpeIesbHO
JIONTYCTUMON KOHIIEHTPAIIMH U €r0 HCIOJIb30BAHNE B OLEHKE SKOJIOTHYECKON 0€30IacHOCTH.
[IpaBuna 5KOJIOTHYECKH LEIecOOOpa3HOro MOBEACHHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B IIEISAX
COXPAHEHUS CBOETrO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHON CPEbl; OMACHOCTh BO3JCUCTBUS Ha KUBbBIC
OpraHU3MBbI ONPE/ICICHHBIX BEIECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 3aJaHUN HA PACTBOPHI, CTIOIB3yEeMbIC B OBITOBOW U
IPOM3BOJICTBEHHOH JESATEILHOCTH YeJIOBeKa
Tema 6.2. OcHoBHOe conepxxanue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOHCTB PaCTBOPOB [ JTa50natopras paboTa « [PHTOTOBIEHHE PACTBOPOBY. OK 04
[IpuroToBiieHHEe PACTBOPOB 33aAaHHOM (MaccOBOM, %) KOHLEHTpAIMH (C MPAKTHKO-OPHEHTHPOBAHHBIMU
BOTIPOCAMH) U OIPEIeNICHHE CPEIbI BOIHBIX PACTBOPOB.
Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccuonanbHO-OpHeHTHPOBAHHOE co/lep:KaHue (Coiep:KaHue MPUKIATHOT0 MOTYJIA)
Pazgen 7. Xumus B ObITY U IPOM3BO/ICTBEHHOI /1eSITeIbHOCTH YeJI0BeKa OK 01
Xumus B OBITY U OK 02

OcHoOBHOe co/iep:KaHue




npou3BocTBeHHOM | TeopeTnyeckoe o0yuenune 2 OK 04

HEATEITbHOCTH Hogefitme nocTrkeHNs XUMUYIECKOW HAYKA U XUMUYECKOW TeXHOJIOTUU. Posib XuMuu B o0ecrieueHnn

4CI0BCKa 9KOJIOTUYECKON, SHEPTETUUECKON U MUIIEBOM 0€30MMaCHOCTH, Pa3BUTHHN MeAUITUHEL. [IpaBuiia movcka u 2
aHAIM3a XUMHYECKOH WHQOpPMAIMM W3 PA3IMYHBIX WMCTOYHHKOB (Hay4dHas H ydeOHO-Hay4dHas
JuTepaTypa, CpecTBa MaccoBoii nHbopmMaluu, cetb HTEepHeT)
IIpakTHYecKkHe 3aHATHSA 2
[Monck m aHanW3 KEHCOB O MPUMEHEHHHM XMMHUYECKHX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymiei
npoecCHOHANBHOM  NEATEIBHOCTH IO  TeMaM:  BaKHEHMIME  CTPOUTENbHbIE  MaTepuabl,
KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl JId JJIEKTPOHUKH, 1
HaHOMATE€pHUalbl, TEKCTUIBHBIC BOJOKHA, HCTOYHHUKM DJHEPIUH, OPraHUYECKUE U MUHEPAJIbHbBIC
yI00peHus, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XHMHSL.
3amuTa: [lpencraBienue pe3yabTaToB pelieHus: KeHcoB B popMe MUHH-JOKIIAA C IPE3EHTAINeH
Py0e:xHblii KOHTPOIb Ne4 1
IIpome:xyToyHasi arrecTanus B ¢popme 11 PpepeHIIUPOBAHHOIO 3a4eTa 2

Bcero:
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3. YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCLUILINHBI

3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTEPHAIbHO-TEXHUYECKOMY 00ecredyeHn o
OGopynoBanue y4eOHOro kKaduHera (HAIJIsIAHBIE MoOcoOusi): MeOenb, JOCKa, Med,
HarJsiAHbIe OCOOMS (KOMILIEKThI Y4eOHBIX TaOJHMIl, IUIAKaTOB), KOJUIEKLMS TOPHBIX MOPOXA U
MUHEPAJIOB, yueOHbIe (GUIbMBI, IIU(PPOBLIE 00pa30BaTEIbHBIE PECYPCHI.
Texnuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOU3BEIEHUS
3ByKa, IIPUHTEP, MYJBTHUMEAMA-IIPOCKTOP C OKPAHOM, MYyJIbTUMEAUNHASA JOCKa, YyKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALMM.

3.2. AudopmannoHHoe odecreyeHne pean3aluu MporpaMmsbl

OCHOBHBIE HICTOYHUKH:
1. Taopmwnsn O.C. Xumwusa. 10 wimacc. basoseiii ypoBenb. YueOnuk @®I'OC.: [Tekcr] /
O.C.I'abpmansH, N.I'.Octpoymos. - M.: AO «M3natensctBo «IIpocBemenue», 2023. — 240 c.-
https://www.labirint.ru/books/690240/
2. CmankoB C.A., TI'abpuanssa O.C. OctpoymoB WN.I'. Xumus. 11 kmacc. ba3oBwiii ypoBeHb.
Vueonuk ®I'OC.: [Tekcr] / CnagkoB C.A., O.C.I'abpuansn, U.I.Octpoymos. - M.: AO
«UznarensctBO «IIpocBerienuer», 2023. — 240 c.- https://www.labirint.ru/books/690240/
3. Epemun B. B., Ipo3nos A. A., Kysemenko Hukonait Eroposud., JIyaug B. B. Xumusa. 10
kiaace. Yraoyonenusiii yposenb. Beprukans. ®I'OC [Tekcr] / nmox pen. Jlyuuna B.B. — M.: AO
«M3patensctBo «IIpocsernenue/ Ipodayr, 2023. - https://wwwe.labirint.ru/books/424728/
4. Epemun B.B., Ky3smenko H.E., [po3noB A.A., Jlynun B.B. YriyOneHHsiii ypoBEHb.
Beprukans. ®I'OC [Tekcr] / nox pen. Jlynuna B.B. — M.: AO «M3natenbctBo «IIpocBemienune/
Hpodar, 2023.

JloTmoTHUTE THbHBIE UCTOYHHKH:
1. Tabpwdnsu O.C. EcrectBo3nanue. XuMmus: yued. I CTYI. YUYPEXKACHUN cpeld. mpod.
Ob6pazoBanust [Tekcr]/ O.C.I'abpwansr, W.I.OctpoymoB. -  M.: M3narenbckuii LEHTP
«Axanemus», 2021. — 240 c.
2. Xwumus ms npodeccuil U CeUaIbHOCTEH €CTeCTBEHHOHAYYHOTO MPOMIIISL: YICOHUK IS
CTyH. yupexneHuit cpea. mpod. obpazoBanus [Tekcr]/ [O.C.I'abpusnsH, W.I'.Octpoymos,
C.A.Cnankos] ; mox pen. O.C. I'abpuansia — M.: U3nat. nentp «Akamemus», 2020. — 400 c.
3. Epoxun EM. Xwumus mna mnpodeccmii W CHCHUAIBHOCTEH TEXHMYECKOTO U
€CTeCTBEHHOHAYYHOTO Mpoduiei: yaeOHUK U CTy[. YUpexaeHui cpea. mpod. OOpazoBaHmUsL.
[Texct] / FO.M.Epoxun, N.B.KoBanesa. — M.: M3aar. nentp «Axkamemus», 2019. — 496 c.
4. Kum, A. M. Oprannueckas XxuMus [DIIEKTPOHHBIH pecypc]: yueObHoe mocobue. [Tekcr]/
A.M. Kum. — DnekTpoH. TekcToBble NaHHbIe. — HoBocuOupck: Cubupckoe yYHHUBEPCUTETCKOE
w3narenscteo, 2017. - 844 c¢. - 978-5-379-02004-0. - Pexum mocryma:
http://www.iprbookshop.ru/65281.html Pexum JOCTyIIA:
http://www.studentlibrary.ru/book/ISBN9785970434406.html
5. Bacunesckas, E. . Heoprannueckas xumus [DIeKTpOoHHBIA pecypc]: yueOHOe mocobue.
[Texct] / E. U. Bacunesckast, O. U. Ceuko, T. JI. [lleBrioBa. — DIeKTPOH. TEKCTOBBIC JAHHBIC. —
Munck: PecryOnukanckuii ”HCTUTYT npodeccrnonanbHoro obpaszosanus (PUITO), 2019. — 248
. — 978-985-503-488-0. — Pexxum mocryma: http://www.iprbookshop.ru/67664.html
6. Tabpuensn O.C., OctpoymoB WU.I'. Xumus mis npodeccuiit u criennagibHOCTEH COIMATIbHO-
HSKOHOMHYECKOTO M TyMaHUTApHOTO Mpoduieil: yueOHUK AN CTyHd. YUPSKICHHU cpea. mpod.
obpasosanus. [Tekcr] / O.C. T'abpuansa. - M.: Uznar. nentp «Akagemus», 2019.- 240 c.



https://www.labirint.ru/books/690240/
https://www.labirint.ru/books/690240/
https://www.labirint.ru/authors/66482/
https://www.labirint.ru/authors/83564/
https://www.labirint.ru/authors/74367/
https://www.labirint.ru/authors/22766/
https://www.labirint.ru/books/424728/
http://www.studentlibrary.ru/book/ISBN9785970434406.html
http://www.iprbookshop.ru/67664.html

7. Epoxun FO.M. Xumus: 3anauu u yrnpakHeHHs: yued. mocodue s CTyA. yUpexaeHuil cpen.
mpod. oopazosanus. [Tekct] / FO.M. Epoxun. -- M., «IIpocsemenue», 2021.

8. XamwmroBa, A. U. Opranunueckas xumus ans ctyaeHToB CIIO [OnexktpoHHBINH pecypce]:
yueOHoe mocobue. [Tekcr] / A. U. XamurtoBa, T. E Byceiruna, JI. P. Capuna. — DiekTpoH.
TeKcToBble  naHHble. —  Kaszanp:  Ka3zaHCkMiI  HAaMOHAJIBHBIA  MCCIIEOBATEIbCKUN
TexHonoruueckuit yamsepcuret, 2020. — 172 c. — 978-5-7882-1938-7. — Pexum npocryma:
http://www.iprbookshop.ru/80239.html

9. Xwummus [DnekTpoHHbI pecypc]: yueOHoe mocodue. [Tekct] /; coct. I'. 1O. Boctpukosa, E.
A. XopoxopauHa. — OIEKTPOH. TEKCTOBble JaHHble. — Boponex: Boponexckuii
TOCYJTapCTBEHHBIN apXUTEKTypHO-CTpOHUTENbHEIH yHUBepcuTeT, DBC ACB, 2019. — 92 c. — 978-
5-890040-579-1. — Pexxum noctyna: http://www.iprbookshop.ru/59133.html

DJEeKTPOHHBIC U3/IaHHSL:

MuHnucrepcTBO HayKH u BBICHIETO o0Opa3oBaHus Poccniickoit denepannn
(https://minobrnauki.gov.ru)

denepanbublii nopran "Poccuiickoe oopazosanue” (http://www.edu.ru/)

Wudopmammonnass cucrema "EnguHoe OKHO gocTyma K oOpas3oBaTelbHBIM —pecypcam”
(http://window.edu.ru/)

Enunas xomtexus nudpoBbix oopa3oBatenbHbIX pecypcos (http://schoolcollection.edu.ru/)
®denepasibHbII LIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

(http://fcior.edu.ru/)

OopasoBarenbhblii moptan "Yue6a" (http://www.ucheba.com/)

"O6pazoBanue Ha pycckom" (https://pushkininstitute.ru/)

Hayunas anekrponnas oudiaunorexa (HIb) (http://www.elibrary.ru)

HarnonaneHas snektponnas oudnuoreka (http:/H36.pd/)

KubepJlennnka (http://cyberleninka.ru/)

Cnosapu u sunmksioneauu (http://dic.academic.ru/)

9BC «Jlanp» https://e.lanbook.com/

3BC «tOpaiit» s CI1O https://urait.ru/



http://www.iprbookshop.ru/80239.html
http://www.iprbookshop.ru/59133.html
https://minobrnauki.gov.ru/
http://www.edu.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJBbHOM JUCHUIJIAHBI

KoHTpons W oOlleHKa pe3ylnbTaToB OOYyYEHHUS OCYIIECTBIIACTCS IMperojaBaTesieM B
npoliecce MPOBEIACHUS MPAKTUUECKUX 3aHATHH U J1a00paTOPHBIX paboT, TECTUPOBAHHSA, a TAKXKe

BBIIIOJTHEHUA O6y‘-IaIOHII/IMI/IC5I HHIAWBHUIYaAJIbHBIX 3aI[aHI/II\/'I, ITIPOCKTOB, I/ICCJ'ICI[OBaHI/H\/JI.

Pesynbrarel  0OydeHHs OMpenessioT, YTO OOydarmuecs ODKHBI 3HAaTh, IOHUMATh W
JEMOHCTPHUPOBATH I10 3aBEPIICHNUN N3YUYEHUS JUCLHUIIIINHBI.

s dbopMupoBaHusi, KOHTPOJIL U OLEHKU Pe3yIbTaTOB OCBOCHUS YUEOHOM TUCIUIINHBI
UCIIONIB3YETCSl CUCTEMA OLIEHOUHBIX MEPOTPUSTHI, MPECTABIAIONMIAsA COO0ON KOMITTIEKC Y4eOHBIX

MEpONPHUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu O0y4deHUs M CHOPMYJIUPOBAHHBIX C Y4ETOM

®I'OC COO (mpenmetHsbie pe3ynbratel o qucuuiuiae) 1 @I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yiabtat 00yueHus Tumbt OueHOqu -
MeponpusTHii
| | OcHoBHOE coepkaHue
1 Pa3znen 1. OcHoBBI @opuyposarr,
0a3oBble IOHATHS U
CTPOeHHs BellecTBa
3aKOHBI XUMHH
1.1 [OKO01 CtpoeHue aTOMOB CocraBnars xumuueckune |1. Tect «CtpoeHre aTOMOB
XUMHUYECKUX DJIEMEHTOB |(DOPMYIIBI COSMHEHHU B |XUMUYECKUX IIEMEHTOB U
U TIPUPOJIa XUMUYECKOH |COOTBETCTBUH CO PHUPOJIa XUMHUYECKOHN CBSI3U».
CBSI3H CTETICHBIO OKHMCIICHUS 2. 3a1a4m Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
UCXOJS M3 BAJICHTHOCTH U |JIBYXaTOMHBIX COCTUHCHHIA
AIEKTPOOTPHUIIATEIIBHOCTU |(OKCUIOB, CYIb(OUIOB, THAPUIOB
U T.IL.).
3. 3aaHnsa Ha UCIIOJIB30BAHUE
XUMHUYECKONH CUMBOIIMKH U
Ha3BaHUU COEIUHEHUU IO
HOMEHKJIAType MEXIyHAPOIHOTO
CO03a TEOPETUYECKON U
MPUKIAJTHON XUMUU U
TPUBHAIBHBIX HA3BAHHUH JUIS
COCTAaBJICHUSI XUMHYECKUX
bopMyI1 IBYXaTOMHBIX
coelMHeHul (OKCUIOB,
Cynb(UI0B, THAPUIOB U T.I.) U
JIPYTHX HEOPTaHUYECKUX
COEJIMHEHUH OTAENbHBIX KIIACCOB
1.2 |[OKO01 Ileproauueckuii 3aK0H 1| XapaKTeprU30BaTh 1. Tect «Meramnmyeckue /
OK 02 tabmuma J{.U. XHMUYCCKHE JICMCHTEI B |HEMETA/UIMYSCKIE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX AJIEKTPOOTPHUIIATEITLHOCT U
MOJIO)KCHUEM B CPOJCTBO K AJICKTPOHY
MIEPHOANYECKON CHCTEME |XMUMHUYECKUX JICMCHTOB B
XUMHYECKHX JJIEMEHTOB  |COOTBETCTBHUE C UX JICKTPOHHBIM




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOoNpPUATHI

J.1. Menneneera

CTPOEHUEM M MOJIOKEHHEM B
MEPUOUYECKON CUCTEME
XuUMH4YecKkux 3ymemenToB .M.
Menneneesay.

2. [IpakTrueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEX]Y
CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U EPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMESHTOB U UX
COECIMHEHMI B COOTBETCTBUM C
nonoxenueM llepuoanaeckoit
CHCTEME.

3. IlpakTHKO-OpUEeHTHPOBAHHBIE
TEOPETUUYECKUE 3ajaHUs HA
XapaKTEepU3alUI0 XUMHUECKUX
aeMeHTOB: «Meramnnueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPULATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C X 3JIEKTPOHHBIM
CTPOECHUEM U TMOJOKEHUEM B
NIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB

J.. MennaeneeBa»

Paznea 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuuid

KonTpoabnasi padora
«CTpoeHue BellecTBa U
XUMHYECKHE PeaKmnn

2.1

OK 01

Tumnel XUMHUYECKUX
peakuui

CocTaBiiTh peakuuu
COCIMHEHNS, PA3JIOKCHN,
oOMeHa, 3aMeIleHN,
OKHCJIUTEIIFHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3amaum Ha cocTaBIeHUE
YpaBHEHUU pEaKIUid:

— COCIMHEHHUS, 3aMEeLICHHUS,
pas3ioxeHus, 0OMeHa;

— OKHCITUTENbHO-
BOCCTAaHOBUTCIIbHBIX peaKI_[I/Iﬁ C
UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3aj1aun Ha pacyeT MacChl
BEIECTBA WIIH 00BEMA

ra3oB 10 U3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce WIh 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B




THunbl OLlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
pEaKIuy BEMECTB; PACYETHI
Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) MPOJYKTOB PEaKIUH,
€CJIM OJTHO 3 BEIIECTB UMEEeT
puMecH
2.2 DAEKTPOIUTUYECKAS CocraBnsath ypaBuenus  |1. 3amaHus Ha cOCTaBlIeHUE
JUCCOLIMAIUS M HOHHBINA |XUMHUYECKHUX PeaKInu MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOTO OOMEHa ¢ peaxiuii ¢ yuacTueM KUCJIOT,
y4acTHEM OCHOBAaHMU U COJIEH,
HEOPTraHMYECKUX BEIIECTB |yCTAHOBIIEHUE N3MEHEHHSI
KHACIIOTHOCTH CPEJIBI
2. JlabopaTopHas padota "Tumsr
XUMHYECKUX peakiui”

3 Pasnen 3. Ctpoenue u |UcciaenoBats crpoerHue v |KoHTpoJsbHas pa6ora
CBOMCTBA CBOMCTBA «CBOMCTBA HEOPraHUYECKHUX
HEOPraHu4ecKux HEOPraHUYecKHuX BelleCcTB)»

BelIeCTB BelleCTB
3.1 |OKO01 Knaccudukanus, Knaccugunuponats 1. Tect «Homenknatypa u
HOMEHKJIATypa 1 HEOpPraHUYECKUe HA3BaHHUE HEOPTAHUUYECKUX

CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILECTB UCXO/IS U3 UX
XUMHUYECKOH (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKON
(bOpMyITBI UCXOS U3 HA3BAHUS
BEIIIECTBA [0 MEKTYHAPOIHOMN
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3a1auM Ha pacyeT MaccoBOi
J10J11 (MacChl) XUMUYECKOTO
aJieMeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTudeckue 3a1aHus 1O
KJaccuuKau, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONPEAEIECHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3W M THIA KPUCTAIUTUYECKON
pelIeTKH




THunbl OLlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
3.2 |OKO01 OUBNKO-XUMUYECKHE YcranaBiuBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOICTBa 3aBUCUMOCTH (PU3HKO- XHMHUYECKHX CBOMCTB OKCHJIOB,
HEOPraHUYECKUX XUMHYECKHUX CBOICTB KHUCJIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIOB U CONICH.
OT CTPOEHUSI aTOMOB 1 2. 3aiaHus Ha COCTaBJICHHE
MOJEKYJI, a TAKXKE TUIIA YPaBHEHUN XUMUYECKUX PEAKLUN
KPUCTAJIINYECKON C y4acTHUEM MPOCTHIX U CIIOKHBIX
peueTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(OTEepHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUIPOKCUJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyUEHHS.
3. [IpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIY4YEHUE
HEOpPraHMYECKUX BEIIECTB
3.3 |OKO01 Wnentuduxamnms HccnenoBaTth 1. IlpakTUKO-OpHEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KauyeCTBEHHbBIC PEAKIMHN  |3aJaHHsI 10 COCTABICHHUIO
BEIIECTB HEOPraHMYECKUX BEIIECTB |XMMUYECKUX PEAKIUi C y4acTHeM
HEOPraHMYECKUX BEIIECTB,
UCTIONB3YEMBIX JIJISl UX
UACHTU(DHUKAITIH.
2.Jlaboparopnas paboTa:
“Unenruduxarnus
HEOPTraHWYECKHUX BEIIECTB”
4 Pasnen 4. Crpoenue u |UcciaenoBats crpoernue u|KonTpoJsbHas padora
CBOliCcTBa cBolicTBa oprannyeckux |«CTpoeHue U CBOiicTBa
OpraHnYyecKux BellecTB OpPraHu4YecKuX BellecTB»
BellecTB
4.1 |OKO01 Knaccudukanms, Knaccudumupoats 1. 3amanus Ha coCTaBIIEHHE
CTpOCHHE U OpraHMYEeCcKHe BEUIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH 1O TPUBUATLHON WIIH

OpraHn4C€CKUX BCIICCTB

CTpOCHHEM

MEKTyHapOAHOMN
CHUCTEMAaTUYECKOW HOMEHKJIIAType.
2. 3a1aHus Ha COCTABIICHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJI
OPraHUYEeCKHUX BEIIECTB
OTJIENBHBIX KJIACCOB.




OK/IIK

Monyas/Paznen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOoNpPUATHI

3. 3amaum Ha ompeereHne
npocreien GopmyITbl
OPTraHUYeCKOM MOJICKYJIbI, UCXOIS
U3 DIIEMEHTHOrO cocTaBa (B %)

4.2

OK 01
OK 02

CBoiicTBa OpraHUYECKUX
COCTUHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (hPU3UKO-
XUMHYECKHUX CBOICTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHS MOJIEKYJT

1. 3aganus Ha cocTtaBiieHue
YpPaBHEHUN XUMHUYECKUX PEAKIUH
C y4acTHEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3ayiaHus Ha COCTaBJICHHE
YPaBHEHUI XUMHUYECKUX PEAKIUU,
WUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHH3MOB
MPOTEKAHUS JaHHBIX PEAKIUN 1
TE€HETUYECKOH CBSA3HU
OpPraHWYECKHUX BEILECTB Pa3HbIX
KJIACCOB.

3. Pacuetnbie 3agauu mo
YpaBHEHUSM PEAKIIUIl C yyacTUEM
OpraHMYECKUX BEILECTB.

4. JlTaboparopnas pabota
“IIpeBpanieHuss OpraHU4eCKUX
BEILIECTB IpX HarpeBaHuu'"

4.3

OK 01
OK 02

UNnentudukanus
OpraHUYECKUX BEIIECTB,
HX 3HAYECHHUE U
MIpUMEHEHNE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JIeSITETILHOCTH YeJ0BeKa

Hccnenosath
KaueCTBEHHBIC PEAKIINU
OpraHUYECKUX
COEIMHEHMUI OTAEIbHBIX
KJ1aCCOB

1 .IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHUs 110 COCTABIICHUIO
XUMHYECKUX PEAKIUN C y4acCTUEM
OpPraHMYEeCKHUX BEIIECTB, B T.U.
UCIIOJIb3YEMBIX JUISl UX
uaeHTU(GHUKAIIHN B OBITY U
MPOMBIIIUIEHHOCTH.
2.Jlaboparopnas paboTa:
“Unentudurarusi OpraHnIecKux
COEeIUHEHUN OTAEILHBIX KJIacCOB”

Pa3nen 5.
Kunernueckune n
TePMOJAUHAMHUYECKUE
3aKOHOMEPHOCTH

XapakrTepu3zoBathb
BJ/IMSIHUE PA3JIMIHBIX
¢akTopoB Ha
paBHOBecHe U CKOPOCTh




THunbl OLlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpHUATHI
NpOTEeKaHUsl XMMHYECKHX peakuui
XHMHMYECKHX peaKkuui
5 |OKO01 CkopocTh XUMHUECKUX | XapaKTepu30BaTh ITpakTHKO-OpHEHTHPOBAHHBIE
OK 02 peakuuii. XMMMUYECKOE |BIMSHUE KOHLIEHTPAMM  |TEOPETHUUYECKUE 3aJaHUs Ha
paBHOBECHE pearupyromux BeecTB U [aHanu3 (pakTopoB, BIUSIOMINX HA
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOMN
XUMUYECKHUX PEaKIUn peakuuu. [IpakTuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHUS HA
BIIUSTHUE U3MEHEHUS IIpUMEHEHNe npuHnumna Jle-
KOHIEHTpauuy Bemects, |IIlaTenbe g HaxoxaeHUs
peaxkuuu cpesl u HaIpPaBJICHUS CMEILECHUS
TEMIIEPATYPbI HA pPaBHOBECHSI XUMUYECKON PEAKIINU
CMEIllEHHE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBarh HCTHHHBIE

Pa3gen 6. PacTBopsl  |pacTBOPBI € 3aJaHHBIMH
XapaKTepUCTHKAMH
6.1 |OKO01 [TonsiTue o pactBopax  |Pa3nnyars UCTUHHBIE 1. 3amauu HA TPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpPOB.
2. IIpakTHKO-OpUEHTHPOBAHHbBIE
pacueTHbIE 3alaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yEMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOMN AESITEIBHOCTH
4esioBeKa
6.2 |{OKO01 HccnenoBanue cBoiicts |HccnenoBats pusuko- JlaGopatopHas paboTa
OK 02 pacTBOpOB XUMHYECKHE CBOMCTBA “ITpuroroBieHue pacTBOPOB”
UCTHUHHBIX PaCTBOPOB

Il | IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (colep:KaHNe MPUKJIATHOTO MOLYJIs1)

7 Paznea /. OuenuBath nocJjieacTeus [3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oynyuueii npogeccuoHAILHOI
NMPOU3BOJACTBEHHOM NPOU3BOJACTBEHHOM NeSITeJIbHOCTH)

AeATEJIbHOCTH AeATeJbHOCTH YeJIOBEKa
YyeJI0BeKa (R (12370007000
IKOJOTHYECKOH

0€30ImMacHOCTH




THunbl OLlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
OK 01 Xumusi B OBITY U OuenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02 MTPOU3BOICTBEHHOM OBITOBOM 1 npodecCuoHaIbHON
JeSITeIbHOCTH YeJIOBEKa |ITPOU3BOCTBEHHON JESITEIIbHOCTH)

NEATEIHLHOCTH YEIOBEKA C
HO3UIUN DKOJIOTUYECKON
0€30I1aCHOCTH

Bo3moxxHBIE TeMBI KEHCOB:
1. IToTemienue Kk1uMaTa u
BBICBOOOXKIEHHE Ta30BBIX
TUJPaATOB CO JHA OKEaHa.

2. Bynyne MaTepualibl Ui aBUa-
, MAIIMHO- U TPUOOPOCTPOCHHUSI.

3. HoBble MaTepuaisl 1yist
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB




