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PABOYAS ITPOT'PAMMA YUYEBHOU JUCHUTIIWHBI

BJ1.08 Xumust
IIporpamMma MOArOTOBKH CHENHAIUCTOB CPEAHET0 SBEHA
44.02.04 - CriennaabHoe JI0IIK0JIbHOE 00pasoBanue
Cpennee npodecciHoHaIbHOE obpa3oBaHue
Kpanudukauns BbITYCKHHKA

Bocnurartelb )IGTEﬁ MOIIKOJbHOI0 Bo3pacTa € OTKJIOHEHHSIMH B Pa3BUTHH H C COXpaHHbLIM

pa3BUTHEM

Ounas GopMa 00yueHUs

Hanbuuk, 2023



PaGouass mporpaMma y4eGHOW MHCUMILIMHBI «XHMHs» paspaboTaHa HA OCHOBAHWU
(hesiepaIbHOro rocyIapCTBEHHOT0 06pa30BaTeNbHOrO CTAHNAPTA CPEIHEr0 MPO(ECCHOHATBHOTO
obpaszosanus cretmansHocTH 44.02.04 CrenuaisHoe JOIIKOIIEHOE 00pa3oBaHuE,
YTBEpPIKIEHHOTO TIpHKazoM MuHucTepcTBa 00pasosanusa u Hayku Pocemiickoit denepauun ot
27.10.14 r. Ne 1354, yuebHOro ruaga 1o IporpaMme MoAroTOBKH CHELHATMCTOB CPEHETO 3BCHA
CrnienpalibHOE JOMIKOIBHOE 00pa3soBaHMUeE.

CocraBurens: Kabapmosa 3.10., mperogaBatesib XMMHK U OUOTOTHH
PaGouas porpamMma yuaeGHOH JMCIMIIIMHBL paccMOTpeHa i ogobpena na sacepannu LK

O6H_[606p8.30B8.TeHBHBIX, T'YMaHUTAPHBIX U COLMAIBHO — SKOHOMHUYECKHUX JUCIUIIIIAH

[Tporoxon Ne 4 oT «f» ety 20 43 rona.

[Tpencenarens LK % TaykoBa 1.A.
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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN TPOTPAMMBI YYEBHOI
T CIATLITAHBI

BJ1.09 XUMMS

1.1. MecTo yuyeOHO# NUCHUIUIMHBI B CTPYKTYpPe NMPOrpaMMbl MOATOTOBKHU CIENHATHCTOB
cpenHero 3BeHa: OOmieoOpazoBaTenbHas AUCHUIUIMHA «XUMHsD H3y4yaeTcsi Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeTbHOM — IMKJIE€  Y4eOHOro  IjlaHa M SBAseTCs  00s3aTeNbHOM — YacThIO
obmreo0pazoBarenpHOro nukia obpazomatenbHOil mporpammbl CIIO B cootBerctBum ¢ ®I'OC mo
cnermanbHocTr 44.02.04 CrienuanbHOE JOMIKOJIEHOE 00pa3oBaHue

1.2. llesn U nIaHUpyeMble pe3yabTaThl OCBOCHH S AUCIUIIIHMHBI
1.2.1. Heau u 3aga4u AMCHUTIMHBI

Heap aucuuniaunbl: DopMupoBaHHE Y CTYIEHTOB TMPEACTABICHUS O XHUMHUYECKOU
COCTAaBIISIFOIIEH €CTeCTBEHHO-HAy4YHOH KapTHHBI MHpa KakK OCHOBBI TPUHATHS pELICHUN B
JKU3HEHHBIX U IPOU3BOJICTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHOU cpeie.

3agauu AMCUMIIMHBI:

1) chopmupoBaTh NMOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAHWS XHUMHYECKHX IPOIECCOB U
ABJICHUM B OKpYXKAIOLIEH cCpexe, LEJOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aHUMOCBSI3H H
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBJIATh (OPMYJbl HEOPraHMYECKHMX M OPraHMYECKUX BEIIECTB,
YPaBHEHMsI XHMUYECKHX pPEAKUMUH, OOBACHATh MX CMBICH, WHTEPIPETHPOBATH PE3yJIbTaThl
XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM IPOBEACHUS MPOCTEHIINX XUMHUYECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHMI C COOJIOZACHNEM IpaBuil 0€30IacHOT0 OOpaIIeHUsl C BELIECTBAMHU U Ja00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh WH(POPMAIMIO XHMHUYECKOTO XapakTepa W3 Pa3IUYHBIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH AESITENLHOCTH U XUMUYECKUX
HNPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopMHpOBaTH NOHUMAaHHWE 3HAYMMOCTH JOCTHKEHHM XUMHMUYECKOW HAyKM M TEXHOJOTHM
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOM cdep.



1.2.2. [lnanupyembie pe3yJIbTATHI OCBOCHUSA 00111€00pa30BaTeIbHOIM
aucUILIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Koam
HAUMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIii

IlnanupyeMble pe3y/abTaThl OCBOCHHUS JUCHUNIMHBI

Oomue

JAucuunimHapHbie

OK 01. Beibupatb
CIIOCOOBI peleHus
3a1a4
npodecCuoHAIbHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIUTAHMS:
- TOTOBHOCTh K TpPyAY, OCO3HAHHE
LEHHOCTHU MacTepcTBa,
TPYIOITIO0HE;

- TOTOBHOCTD K  aKTUBHOWU
JIEATEIbHOCTH TEXHOJOTMYECKOU M
COIMAIbHOU HaIpaBJIEHHOCTH,
CIIOCOOHOCTh WHULIUUPOBATb,
IJIAaHUPOBATh W CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JAESATENBHOCTD;

- MHTEpEeC K pa3IuyHbIM cdepam
npodeccuoHaNbHOM e TeNbHOCTH,
OBiaseHue  yHUBEPCAJIbHBIMHU
Y4eOHBIMH  IO3HABaTEJIbHBIMH
AeMCTBUAMMU:

a) 0a3oBble JOTHYeCKHe
AEeMCTBUA:

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

- YCTaHaBJIMBaTh CYIIECTBEHHBIN
NpPU3HAK WM  OCHOBAaHUSA  JIS
CpaBHEHMs, KJIacCUpUKAIUU U
00001eHMS;

- ONpENeNsITh UETu JEATEIbHOCTH,
3a/1aBaTh IMapaMeTPhl U KPUTEPHUH
WX JIOCTUKEHUS;

- BBISBIATh 3aKOHOMEPHOCTH H
MPOTUBOPEYUS B PACCMATPUBAEMbIX
SIBJICHHSIX

- BHOCUTh  KOPPEKTUBBI B
NeSTeTLHOCTD, OIICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LENSIM,
OIICHUBATh PHUCKUA  TOCJICIICTBHUMA
JIeATEITbHOCTH;

- pa3BUBATH KpeaTHBHOE
MBIILICHHUE npu peueHun
YKU3HEHHBIX TIPOOIEM

0) 0a30BbIe HCCJIEN0BaTEIbLCKHE
NelCTBUA:

- BJIaueTh HaBBIKAMU Y4YeOHO-
HCCJIE0BATEIBCKOM M IPOEKTHOU

- BJIaACThb CHUCTEMOM XHWMHYECKHUX

3HAHUU, KOTOpast BKJIFOYACT:
OCHOBOIIOJIararome TIOHSATHUS
(XuMUYeCKHit JJIEMEHT, aToM,

AIIEKTPOHHAST 000JI0YKa aroma, S-, p-,
d-37eKTpOHHBIE OpPOWTAIM  aTOMOB,
WOH, MOJIEKYyTIa, BaJICHTHOCT,
ANEKTPOOTPHUIATEBHOCTh,  CTENEHb
OKUCJICHUS, XUMUYECKasi CBS3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIM 00BeM,
YIJIEPOIHBIN CKEJIeT,
dbyHKIMOHAIbHAS TpyNNa, pagukai,
U30MEPHUS, U30MEPBHI, TOMOJIOTUIECKUI
psan,  TOMOJOTH,  YIJIEBOAOPOIBI,
KHUCIIOPOJI- u a30TCOJEpIKaIIHe
CoeJIMHEHUSs], OMOJIOTMYECKH aKTUBHbIE
BeliecTBa (YIJIEBOABI, XKUPHI, OCIKN),
MOHOMEp, IMOJIUMEpP, CTPYKTypHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE
COEJIMHEHUS, KpUCTAJLIIMYECKast
peleTka, TUIbl XUMUYECKIX PEeaKIuit
(OKHCITUTEIIEHO-BOCCTAHOBHUTEIILHBIC,
9K30-M OHAOTEPMHUUYECKUE, PEaKIUU
HOHHOTO obMmeHa), pactBop,
DIIEKTPOIIUTHI, HEDJICKTPOIIUTHI,
AJIEKTPOJIUTUYECKAS JUCCOITHAITHS,
OKHUCJIUTEb, BOCCTaHOBUTEb,
CKOpPOCTb ~ XMMHMYECKOM  pEakIuu,
XUMHYECKOE PABHOBECHE), TEOPHH U
3aKOHBI (Teopus XUMHYECKOTO
CTPOEHHUS OpPraHWYEeCKUX  BEIIECTB
AM. bytneposa, TEOpHs
DIIEKTPOIIUTUYECKOW  TUCCOLIMAIINH,
MIEPUOTUYECKUI 3aKOH JN.
MengeneeBa, 3aKOH  COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XUMHUH,
(dakToIorHIecKue CBEJICHUS 0
CBOICTBaX, cCOCTaBe, IMOJYYCHUH U
6e30macHoM WCTIOTb30BaHUH
BOXHEHIIUX  HEOPraHUYEeCKUX U
OpPTaHWYECKHX BEIIECTB B OBITY U

NESITeIIbHOCTH, HaBBIKAMU | IPAKTUYCCKOMN JeSITeIIbHOCTH
paspeleHus npooiiem; YeI0BeKa,;
- BBISIBJISITh NPUYMHHO- | -  YMETh  BBISBJIATH  XapaKTCpPHbIE
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CJICACTBCHHBIC CBA3U nu
aKTyaJu3upOBaTh 3a/1a4y,
BbBIABUT'AaTH I‘I/IHOTCSY cec peIHeHI/IH,
HaXOJIHUTh apryMEHThI TS
JIOKa3aTeIbCTBA CBOHMX
YTBEPKICHHI, 3a71aBaTh

napaMeTpsl U KpUTEPUH PELICHMUS;
- QHAJIM3UPOBATh IOJYYECHHBIEC B
XOJIE€ pEelICHUs 3aa4l Pe3yJIbTaThl,
KPUTHYECKU OLIEHHBATh ux
JIOCTOBEPHOCTb, ~ IIPOTHO3UPOBATh
M3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMETb IIEPEHOCUTh 3HaHUS B
MO3HABATEJIbHYIO0 U MPaKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETb MHTErPUPOBATh 3HAHUS U3

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

IoaxXodbl 1 pemeHI/m;

- CITOCOOHOCTD MX MCIIOIL30BAHUA B
MMO3HABATEIILHON M COIHAJIFHOM
NPaKTUKE

MPU3HAKU U B3aUMOCBSI3b M3YUEHHBIX
TIOHATHH, MPUMEHSITh
COOTBETCTBYIOUIUE  TOHSATUS  TpHU
ONMCAaHUU CTPOCHUS U  CBOICTB
HEOPraHWYECKUX U  OPraHUYECKUX
BEIIECTB W  MX  MPEBpAIlCHUN;
BBISBIIITH B3aUMOCBSI3b XHUMHYCCKHX
3HAHUM c MMOHATUSIMH u
MpeICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS
XHUMHYISCKHX COeIUHCHHI
MEXIYHApOAHOTO cor03a
TEOPETUYECKON Y MPUKIATHON XUMHHU
Y TPUBUAJIbHbIE HA3BaHUSl BAXKHEUILINX
BEIIIECTB (aTHIIEeH, areTHIICH,
rmuepu, QeHon,  QGopManbaeru,
YKCYCHasi KMCIIOTa, TJIMIWH, YrapHbIil
ra3, YIJEKUCHbli Ta3, aMMHUaK,
raimieHas U3BeCThb, HerallcHas N3BeCTh,
MUTHEBAs COJIAa U JIPYTUX), COCTaBIATh
bopMyIBI HEOPTaHUYECKHUX u
OpTraHWYECKUX BEIIECTB, YpaBHEHUS
XUMUYECKUX PEaKIui, OOBSICHATh HX
CMBICJI; TOATBEPKJIATh XapaKTEpHbIE
XUMHYECKHE CBOMCTBaA BEIICCTB
COOTBETCTBYIOUIUMHU 3KCIIEPUMEHTAMU
W 3alMHUCSIMHU YPAaBHCHHH XUMHUYECKHX
peaKkuui;

- YMETH YCTaHaBJIMBATb
MMPUHAAJIC)KHOCTD N3YUCHHBIX
HEOPTaHNUYCCKUX n OpTraHU4YCCKUX

BCIICCTB K ONPCACIICHHBIM KJIaCCaM U

rpynmnam COEIMHEHHI,
XapakTepu3oBaTb MX  COCTaB U
BAKHEWIIME CBOWCTBA; ONPENEIATH
BU/JIBI XUMHYECKUX CBA3CH
(xoBaJIeHTHaH, VOHHas,

MCTAIJIMYCCKasd, BOI[OpOJIHa}I), THIIBI
KPHUCTATNIMYCCKUX PCHICTOK BCIICCTB,

KIIaCCU(PUIIMPOBATH XHUMHYECKHE
peaKkIiuu;

- copMupoBaTh MpPEACTaBICHUI: O
XUMHYECKOH COCTAaBIISTIOIIEH

€CTeCTBEHHOHAYYHOI KapTHHBI MMpa,
pOIM XUMHHM B IIO3HAHWW SIBJICHUH
OPUPO/IBI, B dbopmupoBaHuU
MBIIUICHHUS] U KYJIBTYPBl JIMYHOCTH, €€
(bYHKIHOHATIBLHON I'PaMOTHOCTH,
HE00X0UMOM TUISt pelieHus
NPaKTUYECKUX 33Ja4 U 3KOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY
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3I0POBBIO M IPUPOJTHOM CPELIE;

- yMeThb TMPOBOJIUTH pACUYETHl IO

XUMHYECKUM bopmynam "
YpaBHEHUSAM XHUMHUYECKHUX PpEaKUUui ¢
UCII0JIb30BAaHUEM buznuecKux
BEJIMYUH, XapaKTePU3YIOLINX
BELIECTBA c KOJINYECTBEHHOU
CTOPOHBI: Macchl, o0beMa
(HOpMaJbHBIC YCJIOBHS1) ra3os,

KOJIMYECTBA BEILIECTBA; HCMOJIb30BaTh
CHUCTEMHbIE XUMUYECKHUE 3HAHUSA IS
NPUHATHUS DPELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpeJICTBa TIOUCKA,
aHaym3a u
HUHTEPIIPEeTaIUN
uHpopmauu u
uH(POPMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 32/1a4
npodeccCuoHaIbHON
JESITEIIBHOCTH

B o00JacTHIIEHHOCTHM HAYYHOIO

MO3HAHMSA:
- c(hOpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pasBUTUS ~ HAyKH H
00I11eCTBEHHOM MPAKTUKH,
OCHOBAHHOT'O Ha JWaJore KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HaHUIO
CBOETO MeCTa B MOJHKYJIbTYPHOM
MHpE;

- COBEpUICHCTBOBAHUE SI3BIKOBOU U
YUTATEJIIbCKOM  KYJBTYpbl  Kak
CpEIICTBAa B3aUMOJECUCTBUSA MEXIY
JIIOABMU W TO3HAHUA MHUPA,

- OCO3HaHUWE€ LEHHOCTH Hay4YHOU
JACATCIIbHOCTH, TOTOBHOCTbH
OCYULIECTBIISAITh ~ NIPOEKTHYIO |
HCCICAOBATCIILCKYIO ACATCIIBHOCTD
WHAUBUAYaJIbHO U B TPYIIIE;

OsBaanenue YHUBEPCAJIbHBIMHA
Y4eOHbIMU NO3HABATEJILHLIMHA
JAeHCTBUAMU:

B) padora ¢ unopmaumeii:
- BJAaACTb HAaBbIKaAMH IIOJTYYCHHA

uHbpOpMallMl U3  HCTOYHHUKOB
pasHbIX THUIIOB, CaMOCTOSITEIILHO
OCYHIECTBIIATH  TIOMCK,  aHAJM3,
CUCTEMAaTHU3ALUI0 "
MHTEPIIPETALNIO uHbopMauu
pasNMYHBIX  BUAOB U (dopMm
IIPEICTABIICHMS;

- co37aBaTh TEKCTHI B Pa3IUYHBIX
dbopmaTtax ¢ ydeToM Ha3HAYCHUS

uHbOpMaIuu u LeJIeBOM
ayuTOpHH, BBIOUpas
ONTUMAIbHYIO bopmy

MNPEACTABJICHUA U BU3yaJIM3alluN,

- YMeTh IUIAHUPOBaTh W BBINOJIHATH
XUMHUYECKHUH 9KCIIEPUMEHT
(mpeBpatueHus OpraHUYEeCKUX
BELIECTB NPU HArPEBaHUH, TOTyUEHUE
TUJICHa W HW3YyYEHHE €ro CBOWCTB,
KauyeCTBEHHbBIE peakuuu Ha
QIBJETUABI,  KpaxMmall,  YKCYCHYIO
KHUCJIOTY; JeHaTypauus OelKOB IpHu
HarpeBaHWW,  IBETHbIE  pEaKIUH
0eNIKOB; MPOBOJAUTH PEaKLUU MOHHOTO
oOMeHa, OmpeAeNsaTh Cpeay BOIHBIX
pacTBOpPOB, KAUECTBEHHbIE PEAKIIMH Ha
cynbdar-, kapOOHaT- U  XJOPUI-
AQHUOHBI, HA KATHOH aMMOHHSI; pelaTh
OKCIEPUMEHTAIbHbIE  3aJaud 10
temam "Metamiel" 1 "Hemetannsr") B
COOTBETCTBUH C IMPABUIAMHU TEXHHKH
0e30MacHOCTH TpHU  OOpaIlleHuu ¢

BEIIECTBAMU U 1a00paTOPHBIM
000pyI0BaHUEM; NPEICTABIIATh
PE3yJIbTaThbl XUMHYECKOT'O
JKCcTiepuMeHTa B ¢GopMe  3aIucu
ypaBHEHUU COOTBETCTBYIOIIUX

peakuuii U (GopMyJIUpPOBaTH BBIBOIbI
Ha OCHOBE 3TUX PE3YJbTATOB;

- YMETh aHAJIM3UPOBATh XHUMUYECKYIO
UHPOpPMALIMIO,  MONy4YaeMyl U3
pa3HBIX HMCTOYHHUKOB (cpenctB
MaccOBOM uHpopMaIuy, CeTh
WnuTepHer u npyrue);

- BJIAJAECTh OCHOBHBIMH METOIAaMHU
HAYYHOTO TIO3HAHHWS BEIIECTB |
XUMHUYECKHUX SIBIICHUN (HaOIIoAeHue,
U3MepeHue, OKCIIEPUMEHT,
MOJIEIUPOBAHHE);

- yMeTh TPOBOAWTH pPAaCYETHl TIO
XUMHUYECKHM ¢bopmynam u
YpaBHEHHMSIM XMMHYECKHX PEaKIHi C
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- OLEHMBAaTh  JOCTOBEPHOCTH,
JETUTUMHOCTh MH(pOpMAINH, ee
COOTBETCTBHUE MIPaBOBBIM u
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCIIOJIb30BATh cpeacTBa
nH(}OpPMAITMOHHBIX u
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH B
peleHIH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3ajgaq c
co0uoIeHuEeM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH
0e30IacHOCTH, TUTHUCHEI,
pecypcocOepeKeHurs, TMPaBOBBIX M
THYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

- BJIAJICTh HaBbIKAMHU
pacro3HaBaHMS U 3aIIUTHI
uHpOpMaLuu, UHHOPMAITMOHHON
0€30MMacHOCTH JTUIHOCTH;

HCIIOJIB30BaHHUEM (1)I/I3I/I‘ICCKI/IX

BEJIMYMH, XapaKTePU3YIOLINX
BEILIECTBA c KOJINYECTBEHHOU
CTOPOHBI: Macchl, o0beMa
(HOpMasbHBIE yCIJIOBUSA) ra3os,

KOJIMYECTBA BEILIECTBA; HCMOJIb30BaTh
CHUCTEMHbIE XUMHUYECKUE 3HAHUA s
OPUHATHUS PELIEHUNH B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM

OK 04. D¢ddexruBHO
B3aMMOJIECTBOBAThL U
paboTath B
KOJUIEKTUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOpAa3BUTHIO,
CaMOCTOSITEIBHOCTH u
CaMOOIIPEIEICHHUIO;

-OBJIa/ICHUE HaBBIKAMHU  Yy4eOHO-
UCCJIE0BATENIbCKOM, MPOEKTHOU H
COLIMAIBHON IE€ATEIBbHOCTH;
OBiajgenne  yHMBepPCAJIbHBIMH
KOMMYHHKATHBHBIMH
NeUCTBUAMM:

0) coBMecTHasI 1eATeJIbHOCTD:

- TIOHMMaTb U  HCIOJIb30BATh
[IpeuMylllecTBa  KOMAaHJIHOH W
WHANBUIYATbHON pabOTHI;

- IPUHUMATh LEIU COBMECTHOU
JESATEIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHHUPOBATh ACHCTBUSA IO €€
JOCTHXKEHHUIO:  COCTABJIATH  IUIAH
JICUCTBUMA, pacCHpeaessiTh POJIU C
y4€TOM  MHEHHUH  y4YacCTHUKOB
o0cyX1aTh pe3yNbTaThl
COBMECTHOM pabOThI;

- KOOPJIMHUPOBAaTH U BBINOIHSITH
paboTy B YCIOBHSX pEabHOTO,
BUPTYaJIbHOIO u
KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYLIECTBJIATb  IO3UTHUBHOE
CTpaTeruyeckoe  IMOBEJCHHE B
Pa3IMYHBIX CUTYALUsX, MPOSIBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh
WHULUATUBHBIM

OBiaieHHe  YHHMBepPCAJbHBIMH

- YMeTh IUIAHUPOBATh W BBIIOJIHATH
XUMHUYECKHH IKCIIEPUMEHT
(mpeBpatueHus OpraHUYEeCKUX
BELIECTB MPU HArPEBaHUH, TOTyUEHUE
TUJICHa W HW3YyYEHHE €ro CBOMCTB,
KayeCTBEHHbIE peakuuu Ha
QIBJETUABI,  KpaxMmall,  YKCYCHYIO
KHUCJIOTY; JeHaTypauus OelKOB Ipu
HarpeBaHWW,  I[BETHbIE  pEaKIUH
0eNKOB; MPOBOJAUTH PEaKLUU MOHHOTO
oOMeHa, OmpeAessaTh Cpeay BOIHBIX
pPacTBOPOB, KAUECTBEHHbIE PEAKIIMH Ha
cyiabdar-, KapOOHaT- U  XJOPUI-
AQHUOHBI, HA KATHOH aMMOHHSI; pelIaTh
OKCIEPUMEHTANbHbIE  3aJaud 10
temam "Metamiel" 1 "Hemetansr") B
COOTBETCTBUHM C IPAaBUIAMHU TEXHHUKH
0e30MacHOCTH TpHU  OOpaIlleHuu ¢

BEIIIECTBAMHU u 1a00paTOPHBIM
000py1I0BaHUEM; MIPEACTABISITh
pe3yJbTaThI XMUMHYECKOTO
JKclepuMeHTa B ¢GopMe  3alucu
ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii U (GopMyJIUPOBATH BBIBOIBI
Ha OCHOBE OTHUX PE3YJIbTATOB




PEryJasaTUBHBIMHA JeHCTBUSAAMH:

) NpUHATHE Cce0 W JAPYyrux
JIrojei:

- IPUHUMATh MOTUBBI U apTyMEHTBI
Ipyrux JIIOJEeW IIpU  aHAJIHU3E

PE3yJIbTATOB JICATEIIBHOCTH;
- TpU3HABaTh CBOE MPABO M IPaBO
JIPYTUX JIIOJICH HA OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUH JIPYTOTO
YCJIOBCKA,

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYKaroIE Cpebl,
pecypcocOepeKeHHUIO,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIuMarTa,
TIPUHITATIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

a3 dexTuBHO
JIEICTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

B o0s1acTHIKOI0rHYECKOTO
BOCNIMTAHUS:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKOU KYJIBTYpHI,
[NOHUMAHUE BIMSHUSA COLUAJIBHO-
SKOHOMHUYECKHUX  MPOIECCOB  Ha
COCTOSIHUE MPUPOAHOMN u
COIIMAIILHOW  Cpelibl, OCO3HAHHE
r100a7IBbHOTO xXapakTepa
HKOJIOTHUECKUX MPobIIeMm;

- IUTAHUPOBAHME U OCYILECTBIICHHUE
JICUCTBUI B OKPYKaIOLIEN Cpelie Ha
OCHOBE 3HAHUS 1IeJI€H YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMpUITUE JCHCTBUIA,
IIPUHOCAIIMX Bpel OKPYKaIOILIEeH
cpene;

- yMEHUE MPOTHO3UPOBATH
HEONaronpusITHBIE 3KOJOTHYECKHE
MOCJIE/ICTBUSL  TPEINIPUHUMAEMbIX
JIEUCTBUI, IPEOTBPALIATh HUX;

- pacumpenue OTbITa
JIEATEIbHOCTH 9KOJIOTUYECKOU
HaIPaBJIEHHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-
HCCJIEA0BATENIBCKOM, IPOCKTHON U
COLIMAJIBHON J€ATEIbHOCTH;

- chopMupoBaTh MpEACTaBICHUS: O
XUMUYECKOU COCTaBJIAIOLIEH
€CTeCTBEHHOHAY4YHOH KapTHHBI MMpa,
pOIM XUMHM B IIO3HAHWUU SIBJICHUUN
TIPUPO/IBI, B dbopMHUpOBaHUH
MBILIUICHUS] U KYJIBTYPBl JIMYHOCTH, €€
(GyHKINOHAIBHON IPaMOTHOCTH,
HE00X0IUMMOM e pereHus
NPaKTUYECKUX 3aJa4 U SKOJIOIMYECKH
00O0CHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U IIPUPOAHOIL cpene;

- yMeTh  coOmojaTh — IpaBuiIa
9KOJIOTUYECKU 1eJ1ecO00pa3HOro
NOBEJCHUA B OBITY U TPYHOBOM
NESITEIbHOCTH B LENAX COXPAHEHUs
CBOEro 3I0pOBbi M OKpYyXKarolen
IPUPOIHON cpenpl; YUUTBIBATh
OMACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpPraHu3Mbl OIPEJCIICHHBIX BEILECTB,

IIOHUMas CMBICJI II0Ka3aTciist
npeaeabHON Oy CTUMOM
KOHIOCHTpAalunu




2. CTPYKTYPA U COJIEPXKAHUE YUEBHOM JUCIUTTIINHBI

«XHUMMUS»
2.1. O0beM JUCHUILIMHBI U BUIbI Y4e0HO# padoThl

Buj yueOHoit padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHUTINHBI 78
B T.Y.

OcHOBHOe co/iep:KaHue 78
BT.Y..

TeopeTHYecKoe 00ydeHne 38
[IPAaKTUYECKUE 3aHATUSA 40
IIpogeccnoHa/ILHO-OPHEHTUPOBAHHOE COAEPKAHUE (COepKAHNE 6
NPHUKJIATHOTO0 MOLYJIs1)

BT.Y..

TEOopeTHYecKoe 00yUeHne 2
MIPAKTUYECKUE 3aHATUS 4
IIpome:xxyTouHast arrecTanus B Gopme auppepeHIHPOBAHHOIO 5

3adgera




2.2. TemaTu4ecKuil JIaH U coaep:kanve TucuuInHEbI BJ1.09 Xummus

HaumenoBanmue Conep:xxanue yue0HOro Mmarepuasa (0CHOBHOE M NMPO(eccHoOHAIbHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopMupyemble
Pa3iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIYJIb KOMITETeHIHH
1 2 3 4
OcHoBHOe conep:kaHue 78
Pasnen 1. OcHOBBI CTPOEHHS BelleCTBA 8
Tema 1.1. OcHoBHoOe coep:kaHue 4 OK 01
Crpoenue atomoB | TeopeTuueckoe 00yueHue 2
XUMUHCCKHX CoBpemeHHass MOJEIb CTpoeHHs atoma. CHMBOJHMYECKUM SA3BIK XUMHH. XHMHYECKHN DIICMEHT.
SJICMCHTOB DnekTpoHHas KoHurypamnus aroma. Kiaccuukamys XHMMUUECKHX 3JIEMEHTOB (S-, p-, d-dIeMeHTH).
fipupoaa BasneHTHBIC ~ SJIEKTPOHBI.  BaleHTHOCTh.  DICKTPOHHAsT  MPUpOJA  XHUMHYECKOM  CBS3W. 2
XAMHAICCKON DJIEKTPOOTPUIIATEILHOCTh. BHIABI XUMHYECKON CBsI3M  (KOBAlEHTHAs, WOHHAs, MeTajInuecKas,
CBi3H BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUsI
IIpakTH4eckune 3aHATHSA 2
Pemmenve 3agaHmii Ha HCIIONB30BAaHUE XHUMHYECKON CHMBOJIMKUA UM Ha3BaHUM COEIUMHEHUH IIO
HOMEHKJIATYpE MEXIYHApPOJIHOTO COI03a TEOPETHYECKONM W MPHUKIATHON XAMHH W TPUBHAIBHBIX
Ha3BaHW JUIS COCTABIECHUS XUMHYECKUX (DOPMYI JBYXaTOMHBIX COEJMHEHHMH (OKCHIOB, CYIb(HUIOB,
THAPHUIOB | T.II.) U IPYTUX HEOPraHHUECKUX COCTUHEHUI OTIAEIbHBIX KJIACCOB. 2
[IpakTHYecKHe 3aJaHus Ha YCTaHOBJICHHE CBA3U MEXKIY CTPOEHHEM aTOMOB XMMHUECKHUX 3JIEMEHTOB M
MIEPUOIMYECKAM M3MEHEHHEM CBOWCTB XHMHYECKHMX DJICMEHTOB M WX COCJAWHEHH B COOTBETCTBHHU C
10Ji0’keHUueM [ leprnoAn4ecKoil CUCTEMBI.
Tema 1.2. OcHoBHOe coiep:KaHue 4 OK 01
Ilepnonnueckuii | TeopeTrnueckoe ooyueHue 2 OK 02
3aKOH M Ta0IuIa [Teproauueckas cucteMa XMMUUECKHX dieMeHToB J[. . Menneneesa. ®u3nueckuii CMBICT
JA.1. Menneneesa IMepuoauueckoro 3akona J[.M. Menzeneesa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHX
3JIEMEHTOB, 00Pa3yeMBIX UMM ITPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHHEM 5
XHMHYECKOT0 2jieMenTa B [lepruoanueckoii cucreMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHHE
[Tepuoanueckoro 3akona [I.1. Menaeneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XUMHYECKUX JIEMEHTOB.
IIpakTHyecKue 3aHATHS 2
Pemienue MpakTHKO-OPUEHTHPOBAHHBIX TECOPETHUECKUX 3aJaHUI Ha XapaKTePU3aIMi0 XUMUYECKHX
3JEMEHTOB «MeTaInyecKue / HEMETAIUIMYECKHE CBOMCTBA, DIIEKTPOOTPHUIIATEIBHOCTh XUMHYECKHX 2

OJIEMCHTOB B COOTBETCTBHUH C UX JJICKTPOHHBIM CTPOCHHUEM U IMOJIOKCHUEM B HCpHO,Z[H‘IGCKOﬁ CHCTEMC




XUMHYECKHX AeMeHToB J[.J. MeHaeneeBay

Paszpnen 2. Xumuyeckune peakuuu 10
Tema 2.1. Tunel OcHoBHOE co/lep:KaHue 6 OK 01
XUMHYECKHUX TeopeTnueckoe o0yueHue 4
peaxiyit Knaccudukanys 1 TUITBI XHMUYECKHMX PEAKIIUI ¢ y4acTHEM HEOPraHu4ecKux Bemects. CocTaBieHue
ypaBHEHUU peaKIfil COeMHEHNUS, PAa3JIOKEHU, 3aMeLIeHHsI, 0OMEHa, B T.4. peaKluii TOPeHHs, 2
OKHCJIEHUSI-BOCCTAHOBJICHHUSI.
VYpaBHeHUs OKHUCIEHUS-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBieHHEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMII METO10M 3JIEKTPOHHOTO 5
Oananca. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/IE, IPOU3BOICTBEHHBIX IIpOLEcCaxX U
KU3HEESITEIbHOCTH OpraHU3MOB
I[IpakTHyeckune 3aHATHA
Py0Gexublii KOHTpPOIb Nel
KomnyectBennsie oTHOMmEHHST B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHU U PAacyeThl 10
YpaBHEHUSAM XUMHUYECKHX peakuuid. Moip Kak eJIMHMIIa KOJMYecTBa BellecTBa. MoJjspHas macca.
3aKOHBI COXpaHEHUs] Macchl M dHepruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 1
IUIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHHSIM XMMHUYECKUX PEaKIMid ¢ MCIONb30BAaHHEM Macchl, 00bema
(HOpMaJIbHBIE YCJIOBHUSI) I'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coepxxanue 2 OK 01
ONEKTPOIMTHICCKA | TeopeTnueckoe 0dyuenne 2 OK 04
A ACCOMMAIMA M 1 Teopys »1eKTPOAUTHYECKOI Aucconmanuu. MOoHbL. DIEKTPOIUTHI, HEAIEKTPOIMTHL. Peakiuu HOHHOro
MOHHBIH 0OMEH oomena. CocTaBieHHE peakiii MOHHOTO OOMEHA MYTeM COCTaBJIICHHS HMX ITOJHBIX M COKpPAIICHHBIX
HMOHHBIX YpaBHEHUN. KHCITOTHO-OCHOBHBIE peakinu. 3alaHusl Ha COCTABJIECHNE HOHHBIX PEaKIUi >
Tunbl xumMuyeckux peakuuit. MccnenoBanue TUNOB (IO COCTaBY U KOJMUYECTBY UCXOJIHBIX U
00pa3yronuxcs BEIIeCTB) U MPU3HAKOB XUMUUECKUX peakiuil. [IpoBenenune peakuuii HOHHOro oOMeHa,
OTIpeJIeIeHUE CpeJibl BOJHBIX paCTBOPOB. 3aaHNUsl HA COCTABICHUE HOHHBIX PEaKIIUN
KonTpoabnas
padora 1 CtpoeHue BeliecTBa U XMMUYECKHUE PEAKINH 2
Paznean 3. CTpoeHue U CBOHCTBA HEOPraHMYECKUX BelleCTB 16
Tema 3.1. OcHoBHOe co/iep:KaHue 4 OK 01
Knaccudukamus, | Teopernueckoe oGyqenne 2
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HOMEHKJIaTypa 1
CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer Heopranmyeckoit xumuu. Kiraccudukarnusi HeopraHudeckux BemiecTs. [IpocThbie U ClIOXKHBIS
BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIBI, KUCIOTHI, COJIH). B3auMocBs3b
HEOpraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BellecTBa. Kpucrammnueckue u amopgHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAsA, HOHHAS, METAIIIMYECcKasi).
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJ1a XUMUYECKOM CBA3U U THIA KPUCTAIUNIMYECKON PEIIETKH.
[TprunHBI MHOTOOOpA3Hs BEIIECTB

IIpakTHyeckue 3aHATHA

HomeHnknaTypa HeOpraHMUeCKUX BEIIECTB: Ha3BaHHME BEIIECTBA UCXOS U3 UX XUMHUUYECKON (OPMYIIbI
WJIN COCTABIIEHUE XUMUYECKON (POPMyJIbI HCXOs U3 Ha3BaHUS BEIIECTBA 10 MEKYHApPOIHOU
(MIOITAK) nnu TpuBHalibHOW HOMEHKJIATYpE.

Pemenune npakThyeckux 3aJaHMi MO KIacCU(UKALMK, HOMEHKIAType M XUMHUYECKUM QopMmyam
HEOPraHMYECKUX BEILIECTB Pa3lIMYHbIX KJIAcCOB (YrapHbI Tra3, YIJEKHCIbIA ra3, aMMHUaK, ramieHas
U3BECTb, HETAIlIeHas! U3BECTh, MUThEBAsl cOAa U JPYIrHX): Ha3bIBaTh U COCTABIATH (YOPMYIIBI XUMUUYECKUX
BELIECTB, ONPEAENIATh IPUHAIEKHOCTD K KJIaccy.

Hcrounmku xumuyeckoi nadopmaiuu (CpeicTB MaccoBor nH(popmanuu, cetb UHTEepHET U pyTrue).
[Tonck nHbopMaIuu no Ha3BaHUIM, UACHTU(DUKATOpPAM, CTPYKTYPHBIM hopMyliaM

OK 02

Tema 3.2. Ousuko-
XAMUYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIIECTB

OcHoBHOeE coepxxanue

TeopeTuueckoe o0yueHue

Mertannsl. O6H_[I/Ie q)nanecxne A XMMHYECKHE CBOIicTBa MeTaloB. CrocoObl MOJIyUCHUA. 3HadyeHue
MCTAJJIOB M HCEMCETAJIJIOB B IIPHUPOAC U KHUBHCACATCILHOCTH YCJIOBCKAa W OPraHU3MOB. KOppOSI/Iﬂ
MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUThI MCTAJJIOB OT KOPpO3HUUn

Hemeramner. OOmume ¢usndeckue M XMMHYECKHE CBOWCTBA HEMETAJUIOB. THWIHMYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHkIaTypa coeiMHeHH HeMeTauioB. KpyroBopoTs!
OHOTreHHbIX 3JIEMEHTOB B IPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHEBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB (OKCI/I,Z[OB, THAPOKCUIAOB, KUCIIOT,
CoJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICHIUX OKCHUIOB U THAPOKCHUI0OB

IIpakTHyeckune 3aHATHSA

CocraBieHue ypaBHEHMM XMMHMYECKHX PEAKLUH C y4acTUEM IPOCTBIX M CIIOXKHBIX HEOPIaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METaJJIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMH U aM(OTEpHbIX THIPOKCUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOINX UX CBOKCTBA.

OK 01
OK 02
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PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJAHMM Ha CBOMCTBA, COCTaB, IOIYYEHUE U
0e30MacHOe HCIOJb30BaHWE BAKHEUIINX HEOPraHMYECKMX BEIIECTB B OBITY U MPAKTUYECKOU
JeATEIbHOCTH YeJIOBEKa

Tema 3.3. OcHoOBHOE co/lep:KaHue 2 OK 01
Unentuduxanus | JlaGopaTopHble 3aHsATHS 2 OK 02
HEOPraHMICCKUX | JTaGopaTopHast pabota «neHTr(UKAINS HEOPTAHHYECKUX BELIECTBY. OK 04
BCIIICCTB Pemmenne OKCIIEPUMEHTAJIbHBIX 3a7a4 II0 XUMHYECKUM CBOMCTBAM METAJJIOB M HEMETaJIoB, IIO

pacro3HaBaHUIO U MOITYYEHUIO COEUHEHUI METaNIOB U HEMETAJLIOB. )

WNnentuduxanuss HEOPraHWYECKUX BEIIECTB C HUCIHOJIb30BaHUEM HUX (PU3UKO-XUMUYECKHX CBOMCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPH/I-

AHUOHBI, HA KATHOH aMMOHUS
KounTpoibHasn .

CBolicTBa HEOPTaHUYECKUX BELLIECTB 1
padora 2

Py0e:xxHbIi KOHTPOJIB Ne2 1
Pa3pnen 4. CTpoeHue 1 CBOHCTBA OPraHU4YeCKHUX BelleCTB 26
Tema 4.1. OcHoBHOe conep:kaHne 6 OK 01
Knaccupukanusi, | Teopernueckoe o0yqeHue 4
CTpOCHHE 1 [TosiBieHHe 1 pa3BUTHE OPraHUYECKOM XMMHH Kak Haykd. [Ipeamer opranndeckoit xumun. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHNYECKOM XMMHUH B CHCTEME ECTECTBEHHBIX HaYK.
OpPraHUYECKUX XHUMHYECKOE CTPOEHHE KaK IOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJI€ COTJIaCHO HX BaJICHTHOCTH. )
BELIECTB OcCHOBHBIE NOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUS OpraHudeckux coeauHeHuii A.M. bytieposa.

VYriepoaHslid CKENeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHMS MOJIEKYJI. MI30Mepusi U U30MeEpHI.

[Tonsitne o ¢yHkuuoHanpHOW rpynme. Paaumkan. IlpuHnmmsl kiaccupukamuu OpPraHUYECKUX

coequHeHUl. MexnyHapoaHass HOMEHKJIAaTypa W IPHUHLUIBI HOMEHKJIATypbl OpPraHUYECKUX

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

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

CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA 2

Homenknarypa OpraHMYecKHX COEIMHEHUH OTAENBHBIX KJIACCOB (HACBIIEHHBIE, HEHACBIIIEHHBIE U

apoMaTHYECKHE YTIeBOJIOPOAbI, CIIUPTHI, (DEHOINBI, albAETHAbl, KETOHbI, KapOOHOBBIE KUCIOTHI U Ap.) )

CocraBneHre TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMyJl OpraHMYeCKHUX BELIECTB OTIEIbHBIX
KJIACCOB, WCHOJb3Yysl MX HA3BaHUS 0 CHCTEMAaTHYECKOW M TPUBHAJIbHONH HOMEHKJIAType (3THUIIEH,
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alleTWIeH, INMUEpuH, (eHol, (opMalblerus, YKCyCHas KHUCIIOTa, MIMIUH). Pacyersl mpocreiinei
(bopMyJIbl OpraHu4ecKoi MOJIEKYJIbl, HICXOJIsl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPraHHYECKUX
COCIMHCHUI

OcHoBHoOe conep:kaHue

12

TeopeTnueckoe o0yueHue

OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCJUHEHUH OTIENbHBIX KIIACCOB (0COOEHHOCTH
KJIaccu(pUKaluy 1 HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOTMUYECKUH psf 1 obmas popmyia; U30MEpHUs;
(u3nyecKue CBOWCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTYUYSHHS):

— HIpeJeNbHble YIIeBOAOPOAbI (ajlkaHbl M LMKIIOANKaHbl). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TeIIa B MIPOMBIIIIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIEBOAOPOAOB, HAXOXKICHUE B
HpUPOZE U IPUMEHEHHUE AJIKAHOB;

— HemnpenenbHble (QJKEHbl, aJKUHBl W aJKaJAHEHbl) M apoMaTH4YeCKue yTrieBoaopoAbl. lopeHue
alleTUIeHA KaK HICTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JAJIsl CBAPKU M PE3KU METAJJIOB

— KHUCJIOpOACOAepkKallue CoOeqUHEHHs! (CIUPTHI U (PEeHOIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHI, aJbAETUIbI
U KETOHBI, XUpbI, yrieBojsl). IlpakTnueckoe mHpUMEHEHHME STHIEHIJIMKOJS, TJIMLEpHHa, (eHoma.
[Ipumenenne Qopmanpaeruia, ameTraapieruia, YKCYCHOW KHCIOTBHl. Mblla Kak COJIM  BBICHIMX
KapOOHOBBIX KHCJI0T. MoloIye CBOWCTBA MbliIa

— a3oTcojepallue CcoeluHeHus (aMHHBI M aMHHOKHCIOTHI, Oenku). BbicokomosekyspHbie
COeMHEHUS (CHHTETUYECKHE M OMOIOTUYECKU-aKTUBHBIC). MOHOMEp, TOIUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus STUIeHa KaK OCHOBHOE HAIIPABJIEHUE €TI0 UCIIOJIb30BAHUS.

['eHeTHyecKas CBA3b MEXK/1y KJIACCAMU OPTAaHUYECKUX COCTMHEHUN

IIpakTHyeckune 3aHATHA

CBolicTBa OpraHMYECKMX COEAMHEHUN OTAEIBHBIX KJIAcCOB (TpUBHAIbHASI U MEXIyHapOAHAs
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYEeHHUS): MIpeiebHble (AJIKaHbl U [UKJIOAIKaHbI),
Hernpe/iebHble (AIKEeHbI, aIKUHBI U alIKaJMeHbl) 1 apOMaTHUYECKHE yIIeBOAOPOAbI, COUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI ¥ 3QUpPbI, albJETHAbl W  KETOHbl, AaMUHbI M  aMHHOKHCIOTBHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMs. 3aJaHus Ha COCTaBICHUE YPaBHEHUH XMMHUYECKUX PEaKLHUH C
y4acTUEM OPraHUYECKUX BEIIECTB HA OCHOBAaHUM UX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakiuii (B TOM YHCIE 10 TPEAJOKEHHBIM IIeTOYKaM IpeBpalleHuil),
XapaKTepU3YIOUINX XUMUYECKUE CBOWCTBA OPraHMYECKHUX COEJAMHEHUN OTIENIbHBIX KJIAcCOB, CIOCOObI
UX TIOJIy4eHHs W Ha3BaHME OPraHMYECKHX COEIUMHEHUH 10 TPHUBHAIBHOM WM MEXKIYyHApPOIHOU
CHCTEMaTHYECKOW HOMEHKIIATYpe.

Pemenne mnpakTUKO-OPHMEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHUil HAa CBOMICTBA OpPraHMYECKHX
COEJIMHEHUI OTAENbHBIX KJIACCOB

OK 01
OK 02
OK 04
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JlaGopaTopHas padora

2
JlaGopaTtopHnas pabota “IIpeBpalieHus OpraHMYeCKUX BEIIESCTB MPU HArpEeBaHUH .
[Toydenue 3TuICHA ¥ U3yYEeHUE €ro CBOWCTB. MoenupoBaHre MOJICKY U XUMHUYECKHX MPEBPAIICHUN 2
Ha MpUMeEpe dTaHa, STUIICHA, alleTUIICHA U JIp.
Tema 4.3. OcHoBHoOE coepxxaHmne 6 OK 01
Unentuduxanus | Teopermueckoe o6ydenne 4 OK 02
OpTaHIHCCKUX buooprannueckue coenunenus. llpumeHeHune u Owuonorumueckas poib yriaeBoaoB. OKuclIeHHe OK 04
BELICCTB, X VIJIEBOJIOB — WCTOYHWUK OJHEPTHMH JKUBBIX oOpranm3mMoB. OOJacT TPHUMEHEHUS aMHHOKHCIIOT. 1
SHAHCHHC 1 [IpeBpamenuss OenkoB mHIIM B oOpraHu3Me. buonornyeckue QyHKIuH OenkoB. buonormueckue
TIpHUMCHCHHC B byHKIMH xupoB. Posib oprannyeckoi XMMHUHK B pellieHUH Mpo0JieM MUIeBoil 0e30nacHOCTH
OBITOBOM U =
.. | PyOeskHb1il KOHTpOJIBL Ne3 1
MIPOU3BOICTBEHHON
JIESITEIbHOCTH [IpakTHYecKHe 3aHATHSA )
YeJioBeKa " =
Ponp opranwueckoil XUMUU B PEIICHUH MPOOIEM SHEPreTUYecKold Oe30MacHOCTH, B Pa3BUTUU
MEAMIIMHBI, CO3JaHUH HOBBIX MaTepHaIOB, HOBBIX UCTOUYHHUKOB 3HEPTUHU (aJIbTEpHATUBHBIC UICTOYHUKHU
sHeprum). ONacHOCTh BO3JCUCTBHUS HA JKUBBIE OPraHU3MBI OPraHUYECKUX BEHIECTB OTAEITBHBIX 2
KJ1acCOB (YTJI€BOJIOPOBI, CIUPTHI, (EHOJBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANbJIETHIbI U Jp.),
CMBICTT TIOKa3aTelIs MPeIeIbHO JOMYCTHMON KOHIICHTPAIIUT
JlabopaTopHble 3aHATHS 2
JlaGopaTopHas padora: “VneHTrdukanmsi OpraHMIeCcKuX COSTUHEHNN OTACIbHBIX KIacCOB”
WnenTtudukaius opraHui4ecKiuX COSAMHEHUN OTACTBHBIX KJIACCOB (Ha MpUMEpE albJIerHI0B, Kpaxmara,
YKCYCHOM KHCIOTBI, O€IKOB W T.I.) C HCIOJb30BAHMEM HX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTepHBIX KAayeCTBEHHBIX peakmwii. [leHaTypamwst Oenka mpu HarpeBaHuU. LIBeTHBIE peakiuu 2
0enkoB. BO3HUMKHOBEHHE AaHAJUTHUECKOIO CHTHalda C TOYKM 3PEHHS] XUMHYECKHX IPOIECCOB MpPH
MPOTEKAHWU KaYeCTBEHHON PEaKIINH, MO3BOJISIONICH HACHTU(DUIIMPOBATH MPEATIOKEHHBIE OPTaHUIECKIE
BEIIECTBA
Konrpoarnas CTpyKTypa 1 CBOHCTBA OPTaHUYECKUX BEIIECTB 2
padora 3
Paznex 5. Kunernueckne u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIuii 4
CxopocTb OcHoBHOe coiep:KaHue 4 OK 01
XUMHUHCCKHUX TeopeTnueckoe o0yueHue 2 OK 02
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peaKiuii. CKOpOCTb PEaKiMy, €€ 3aBUCHMOCTb OT Pa3iHYHbIX (PAKTOPOB: IPUPOLI PEATUPYIOIIUX BEUIECTB,
XUMUUECKOE KOHLIEHTPAIlMK PEArupPYIONINX BEIIECTB, TEMIIEPATYPHl W IUIOIAAM PEAKIMOHHOW ITOBEPXHOCTH.
paBHOBeCHE Temnosie >3GPEKTH XAMUIECKUX PEAKIIMN. DK30- U SHIOTEPMUUYECKHE, PEAKIIUH.
OGpaTUMOCTh peakuuii. XHMMHYECKOE PAaBHOBECHME M €r0 CMENIEHHE MO JEHCTBUEM Pa3IMYHBIX
(hakTOpoB (KOHIIEHTpAIIUS PEArEHTOB WK MPOLYKTOB PEAKIMH, JaBICHHE, TEMIIEPATypa) I CO3IaHus
ONTHMAJILHBIX YCIOBHM POTEKaHUs XUMUdIecKkux npoueccon. [Tpuamun Jle Hlatenne
IIpakTHyeckue 3aHATHA OK 01
PellieHre MPAaKTHKO-OPMEHTHPOBAHHBIX 3aJIaHUI HA aHaiu3 (PAKTOPOB, BIMSAIONIMX HA H3MEHEHUE OK 02
CKOPOCTH XMMHUYECKOM PEaKIH, B T.4. C TIO3UIUI JKOJIOTUYECKH LETECO00PA3HOTO MOBEAEHHUS B OBITY
¥ TPYIOBOM JIEATENHHOCTH B LEISIX COXPAHEHUS CBOETO 310POBbSI M OKPYIKAKOIIEH IPUPOTHON CPEIbI.
Pemrenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHouna Jle-Illarense A
HAXOKJICHUsS. HANpaBJICHUs CMENICHUs pPABHOBECHS XHMHYECKOW peakiuu M aHauu3 (HakTopoB,
BIIMSIFOLINX HA CMENIEHUE XMMHYECKOTO PABHOBECHS
Pazgea 6. PacTBOpbI
Tema 6.1. OcHoBHOE conep:kaHne OK 01
HousiTie o TeopeTuueckoe o0yuenue OK 02
pacTBopax PacTBopeHne Kak (U3MKO-XUMHYECKMH mporecc. PactBopbl. CrocoGbl MPUIOTOBJIEHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBas 108 PacTBOPEHHOrO BemecTBa. CMBICH —TIOKa3areas MNPeeNbHO
JIOTTYCTHMO# KOHIIEHTPAIIUMK 1 €r0 MCIIOJIb30BAHHUE B OIIEHKE DKOJIOTHYECKOM 6E30MaCHOCTH.
[IpaBusia SKOJOTHYECKH LEIECO0OPA3HOro MOBEAEHHsI B OBITY W TPYAOBOM JEATENLHOCTH B LEISX
COXPAHEHUS CBOETrO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHON CPeabl; OMACHOCTh BO3JCUCTBUS HAa KUBbBIC
OPraHU3MBbI ONIPEIETEHHBIX BELIECTB.
PelieHne MPaKTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUK Ha PACTBOPBI, HCIIOJIb3yEMBIE B OBITOBOU M
IPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe conepxxanue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOUCTB PACTBOPOB | JTagoparopHas pabota «[IpUrOTOBIEHHE PACTBOPOBY. OK 04
[IpUroToBIEHHE PACTBOPOB 3aaHHOM (MaccoBOM, %) KOHIEHTpAIUK (¢ PAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEJIENIEHUE CPEIBI BOAHBIX PACTBOPOB.
PellieHune 3a/1a4 Ha MPUIOTOBJIEHNE PACTBOPOB
IpodeccuoHaNLHO-OPUEHTHPOBAHHOE COIEPKAHME (COAepPKAHME IPUKJIATHOIO MOLYJIs)
Paznen 7. Xumusi B GbITY U POU3BOACTBEHHOI 1eATEIHHOCTH YeJI0BEKA OK 01
Xumus B OBITY U OK 02

OcHoOBHOe co/iep:KaHue
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npousBoacTBeHHOM | TeopeTudeckoe odyuenmne 2 OK 04

HEATEITbHOCTH Hogefitme nocTrmkeHNs XUMUYIECKOW HAYKA U XUMUYECKOW TEeXHOJIOTUU. Poiib XuMuu B o0ecrieueHnn

4CI0BCKa 9KOJIOTUYECKON, SHEPTETUUECKON U MUIIEeBOM 0€30MMacCHOCTH, Pa3BUTHH MeAUITMHEL. [IpaBuiia movcka u 2
aHAIM3a XUMHYECKOH WHQOpPMAIMM W3 PA3IMYHBIX WMCTOYHHKOB (Hay4yHas H ydeOHO-Hay4dHas
JUTepaTypa, CpecTBa MaccoBoii nHbopMaluu, cetb HTepHeT)
IIpakTHyeckne 3aHATHA 2
[Tonck m aHanW3 KEHCOB O NMPUMEHEHHHM XWMHUYECKHX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymiei
npoecCHOHANBHOM  NEATEIBHOCTH MO  TeMaM:  BaKHEHMIME  CTPOUTENIbHbIE  MaTepuabl,
KOHCTPYKLUMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl JId DJJIEKTPOHUKH, 1
HaHOMATEpUalbl, TEKCTUIBHBIC BOJOKHA, HCTOYHHUKM DJHEPIUH, OPraHUYECKUE U MUHEPAJIbHBIC
yI00peHus, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XHMHSL.
3amuTa: [lpencraBienue pe3yabTaToB penieHus: KeHcoB B popMe MUHH-OKIIAA C IPE3EeHTaINeH
Py0e:xHblii KOHTpPOIb Ne4 1
IIpome:xyToyHasi arTecTanus B ¢popme 1 PpepeHIIUPOBAHHOIO 3a4eTa
Bcero: 78
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3. YCJI0BUSA PEAJIMZALIUU ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM IUCHUTIIMHBI

3.1. TpeOoBaHMsA K MUHHUMAJIbHOMY MaTEePHAJBHO-TEXHUYECKOMY 00ecIeYeHH 0
OO6opynoBanne y4ye0HOro kaOuHeTa (HArJsIAHBIE MocoOus): mebOenb, JOCKa, MeEIl,
HaTJISHBIE TTOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJIHII, TUTAKATOB), KOJUICKIUS TOPHBIX MOPOI U
MUHEpaoB, yueOHble puibMbl, HU(POBbIE 00pa30BaTEIbHBIE PECYPCHI.
Texnuuyeckue cpeacTBa 00y4eHHS: KOMIIBIOTEP C YCTPOMCTBAMHU BOCHPOMU3BEACHUS
3ByKa, TMPUHTEP, MYJbTUMEIUA-TIPOCKTOP C OKPaHOM, MYJbTUMEIHUIHAs JOCKa, yKasKa-
npe3eHTep AJIs IPE3CHTALIHA.

3.2. UnpopMmannoHHoe o0ecnedyeHre peain3alui NporpaMmbl

OCHOBHBIE UCTOYHUKH:
1. Tabpuwamsn O.C. Xumusa. 10 xmacc. baszoBeiii ypoBenb. Yueonuk PI'OC.: [Tekct] /
O.C.I'abpmamsn, U.I.OctpoymoB. - M.: AO «M3narensctBo «lIpocsemenuey», 2023. — 240 c.-
https://www.labirint.ru/books/690240/
2. CnagkxoB C.A., I'abpuansan O.C. OctpoymoB W.I'. Xumusa. 11 kmacc. ba3oBelii ypoBeHb.
VYuebnuk ®I'OC.: [Tekcr] / CmankoB C.A., O.C.I'abpudnsu, U.I'.OctpoymoB. - M.: AO
«M3natensctBO «IIpocBemmenue», 2023. — 240 c.- https://www.labirint.ru/books/690240/
3. Epemun B. B., JIpo3noB A. A., Kyspmenko Hukonait Eroposwnu., JIlyaua B. B. Xumua. 10
kiacc. YrayOnennsiii yposenb. Beptukans. ®I'OC [Tekcr] / nox pen. Jlyauna B.B. — M.: AO
«znarensctBo «IIpocsemenue/ Apoday, 2023. - https://www.labirint.ru/books/424728/
4. Epemun B.B., Ky3smenko H.E., [IpoznoB A.A., Jlynun B.B. YrnyGneHHbIi ypOBEHb.
Beptukans. ®I'OC [Tekct] / mox pen. Jlyanna B.B. — M.: AO «M3narensctBo «IIpocBemenne/
Hpodar, 2023.

JlomoTHUTEThHBIE UCTOYHHKH:
1. Tabpudmsa O.C. EctectBo3HaHue. XuMmus: yd4ed. Uil CTYI. YUPESXKICHHM cpei. mpod.
Ob6pazoBanust [Tekcr]/ O.C.I'abpuwdnsa, W.I.OctpoymoB. -  M.: M3narenabckuii LEHTp
«Axanemus», 2021. — 240 c.
2. Xwumus g npodeccHii U crenrualbHOCTEH eCTECTBEHHOHAYYHOTO MpOoGMIsl: YYeOHUK AJist
CTyn. yupexaeHuit cpen. mpod. ooOpazoanusi [Tekct]/ [O.C.I'abpudnsn, W.I'.Octpoymos,
C.A.Cnaaxos] ; mox pen. O.C. I'abpuansn — M.: U3nat. uentp «Akagemus», 2020. — 400 c.
3. Epoxun EM. Xumus ansa npodeccuii M cnenMaIbHOCTEH  TEXHUYECKOTO U
€CTECTBEHHOHAYYHOT 0 NMpoduieil: yueOHUK Ui CTy[. yupexaeHuil cpea. npod. O6pazoBaHuUsL.
[Texct] / FO.M.Epoxun, .B.KoBanesa. — M.: U3nat. nentp «Axamemusi», 2019. — 496 c.
4. Kum, A. M. Oprannueckas XxuMus [DIEKTpOHHBIN pecypc]: yuebHoe mocobue. [Tekcrt]/
AM. Kum. — DnexTpoH. TekcToBbie aaHHbIe. — HoBocuOupck: CuOMpPCKOE YHHUBEPCUTETCKOE
uznarensctBo, 2017. — 844 c. — 978-5-379-02004-0. — Pexum  pgocryna:
http://www.iprbookshop.ru/65281.html Pexum J0CTyMa:
http://www.studentlibrary.ru/book/ISBN9785970434406.html
5. Bacunesckas, E. 1. Heoprannyeckas xumusi [DIeKTpOHHBIH pecypc]: ydeOHoe mocolue.
[Tekcr] / E. W. Bacunesckas, O. U. Ceuxo, T. JI. [lleBrioBa. — DMeKTPOH. TEKCTOBBIC TAHHBIC. —
Munck: Pecniybnukanckuit MHCTUTYT npodeccuoHanbHoro odpazosanus (PUIIO), 2019. — 248
c. — 978-985-503-488-0. — Pexxum noctymna: http://www.iprbookshop.ru/67664.html
6. Tabpuensu O.C., OctpoymoB WN.I'. Xumus ais nmpodeccuit M CIeUaibHOCTEH COIMaIbHO-
SKOHOMHMYECKOTO M T'YMaHUTapHOTrO Mpoduiei: y4eOHUK A CTYH. YUpEexKICHUH cpenl. mpod.
obpazoBanus. [Tekct] / O.C. I'abpudisan. - M.: U3nat. nentp «Axkanemusi», 2019.- 240 c.
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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: 3agaun U ynpakHeHHs: y4e0. mocodue /uis CTy. YUPeKICHUN Cpe.
npod. o6pazoBanus. [Tekcr] / KO.M. Epoxun. -- M., «IIpocsemienue», 2021.

8. XamuroBa, A. U. Opranmueckas xumus ans crygeHtoB CIIO [DnexTponnslil pecypcl:
yuebHoe mocobue. [Tekcr] / A. U. XamurtoBa, T. E Byceiruna, JI. P. Caduna. — DnekTpoH.
TeKCTOBble  nmaHHble. — Kaszanp: Kazanckuil  HalMOHANBHBIA  MCCIIEIOBATEIbCKHIM
TeXHoJIorTn4eckuil yHusepcurer, 2020. — 172 c. — 978-5-7882-1938-7. — Pexum nocrymna:
http://www.iprbookshop.ru/80239.html

9. Xumus [DnekTpoHHBIN pecypc]: yueOHoe mocobue. [Tekct] /; coct. I'. FO. Boctpukona, E.
A. XopoxopauHa. — OIEKTPOH. TEKCTOBble JaHHble. — Boponex: Boponexckuii
rOCy/AapCTBEHHBIA apXUTEKTYPHO-CTpOUTENbHBIN yHUBepcuTet, ObC ACB, 2019. — 92 ¢. — 978-
5-890040-579-1. — Pesxxum moctyna: http://www.iprbookshop.ru/59133 . html

DNEeKTPOHHBIC U3/IAHUS:

MuHucrepcTBO HayKH u BBICHIETO o0pa3oBaHUs Poccniickoit denepaunn
(https://minobrnauki.gov.ru)

®enepanbhblil nmopran "Poccuiickoe odbpazoBanue” (http:/www.edu.ru/)

Nudopmannonnas cucrema "EnuHoe OKHO JocTyma K oOpa3oBaTelbHBIM —pecypcam”
(http://window.edu.ru/)

Enunas komnexmus nudpoBeix oOpazoBarenbHbIX pecypcoB (http://schoolcollection.edu.ru/)
®denepasibHbII LEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

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

O6pa3zoBarenpHbii moptan "Yueba" (http:// www.ucheba.com/)

"Obpa3zoBanue Ha pycckoM" (https://pushkininstitute.ru/)

Hayunas snexrponnast 6ubnuorexa (HOB) (http://www.elibrary.ru)

Hanmonanenas anekrponnas 6ubnuoreka (http://H30.pd/)

KubepJlennnka (http://cyberleninka.ru/)

Crnosapu u snnuknonenuu (http://dic.academic.ru/)

OBC «Jlaap» https://e.lanbook.com/

OBC «tOpaiit» muisa CIIO https://urait.ru/
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA3OBATEJBbHOM JUCHUIJIAHBI

KOHTpOHL U OLCHKAa pE3yJIbTaTOB 06y‘-I€HI/I$I OCYHICCTBJIACTCA MpCHIoaaBaTcjicM B

nporiecce MPOBEIACHUS MPAKTUUECKUX 3aHATHIA M J1a00paTOpHBIX paboT, TECTUPOBAHHSA, a TAKXKe

BBIIIOJTHEHUA O6y‘-IaIOHH/IMI/IC$I

Pesynbpratsl

oOydeHHusi OIpeAesIoT,

HHIAWBHUIYAJIbHBIX

JI€MOHCTPUPOBATH MO 3aBEPIIECHUH N3YyUEHUS TUCLIUILIINHBIL.

s popMupOBaHUs, KOHTPOJIS U OLEHKH Pe3yIbTaTOB OCBOCHHS yU4E€OHOM AMCLUILINHBI
UCIIOJIb3YEeTCs CUCTEMa OLIEHOYHBIX MEPOIPUATHUI, MPEeACTaBIAIONAas COO0ONH KOMIUIEKC YyUeOHbIX
MEpONPHUATHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu OO0y4deHUs M CHOPMYJIUPOBAHHBIX C Y4ETOM
®I'OC COO (mpenmetHsbie pe3yinbratsl o qucuuiuiae) 1 @I'OC CIIO.

3aIaHuMH,
9TO O0OydYaromuecss OJDKHBI 3HATh,

MPOEKTOB,  MCCJIEIOBAaHMIA.

IIOHUMAaTh "

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tumbt OueHOqu -
MeponpusATHIA
I | OcHoBHOE conepxkanue
1 Paznen 1. OcHoBBI @opuyposarr,
0a3oBble IOHATHS H
CTPOCHUs BellecTBa
3aKOHbI XUMHUH
1.1 |OK 01 CrtpoeHue aToMOB CocraBnarbh xumudeckue |1. Tect «CTpoeHne aToMOB
XUMHUYECKUX JIEMEHTOB |(DOPMYJIBI COSMHEHHU B |XUMUYECKUX IIEMEHTOB U
U IpUPOJa XUMHUECKON |COOTBETCTBUU CO MIPUPOJA XUMHUUECKOU CBSI3M.
CBSI3U CTEIIEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX (POPMYIT
MCXO/JIS U3 BAJICHTHOCTU U |JBYXaTOMHBIX COCUHEHUN
ANEKTPOOTPHUIATEIIBHOCTU |(OKCUIOB, CYIb(OUIOB, THAPUIOB
U T.IL.).
3. 3amaHus Ha UCIIOJIbL30BaHUE
XUMUYECKON CUMBOJIMKH U
Ha3BaHUU COEIUHEHUU IO
HOMEHKJIAType MEKTyHapOJHOTO
COI03a TEOPETUYECKON U
MPUKIAJTHON XUMUU U
TPUBUAILHBIX Ha3BAHUU TSI
COCTaBJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
coeMHeHul (OKCUIOB,
Cynb(UI0B, THAPUAOB U T.I.) U
JPYTUX HEOPTaHUYECKUX
COCIMHEHUI OTJEIbHBIX KJIACCOB
1.2 [OK 01 IIepuonnueckuil 3akoH 1| XapaKTepu3oBaTh 1. Tect «Metamnueckue /
OK 02 tabmumna J{.U. XUMHYECKHE JIEMEHTHI B |HEMETaJINYECKHUE CBOMCTBA,
Meneneena COOTBETCTBHUU C UX AIEKTPOOTPUIIATEIIBHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JICKTPOHY
MEePUOINYECKON CUCTEME |XMMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX AJIEMEHTOB  |COOTBETCTBUE C UX JIEKTPOHHBIM
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOoNpPUATHI

J.1. Menneneera

CTPOEHUEM M TOJIOKEHHEM B
MEPUOUYECKON CUCTEME
XUMU4YecKuX dyemenToB .M.
Menneneesay.

2. IlpakTueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEXY
CTPOCHHEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U EPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB U UX
COCIMHEHMI B COOTBETCTBUM C
nonoxenueM llepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHUs HA
XapaKTepU3alUI0 XUMHUECKUX
37eMEHTOB: «MeTamndyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOECHUEM U TMOJOKEHUEM B
MEPUOJUYECKON CUCTEME
XHMUYECKHX DJIEMCHTOB

J.. MennaeneeBa»

Pa3gea 2. Xummnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKUX peakuuid

KonTpoasnasi padora
«CTpoeHue BeniecTa u
XUMHYECKHE PeaKnm

2.1

OK 01
OK 03

Tumnel XUMHUYECKUX
peakuui

CocTaBiiTh peakuuu
COC/IMHEHNS, PA3JIOKCHN,
oOMeHa, 3aMeIeHNS,
OKHCJIUTEIIFHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agaun Ha cocTaBieHUE
YpaBHEHUU pEaKIUid:

— COEUHEHMSI, 3aMeIleHus,
pas3ioxeHus, 0OMeHa;

— OKHUCIIUTENBHO-
BOCCTAaHOBUTCIIbHBIX pCaKL[I/Iﬁ C
UCIIOJIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacCChI
BEIECTBA WIH 00hEMA

ra3oB 110 U3BECTHOMY KOJIHUYECTBY
BEIIECTBa, Macce WIh 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B
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Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
pEaKIuy BEMIECTB; PACYETHI
Macchl (00bEMa, KOTMIeCcTBa
BEIIECTBA) MPOJYKTOB PEaKIUH,
€CJIM OJTHO M3 BEIIECTB UMEEeT
pUMecHu
2.2 DNEKTPOIUTHYECKAS CocraBisTh ypaBHEHHUS 1. 3amaHus Ha cocTaBlIeHHE
JUCCOIMAIUS U MOHHBIA |XUMUYECKUX PeaKLUu MOJIEKYJISIPHBIX U HOHHBIX
oOMeH MOHHOTO OOMEHa ¢ peaKkluii ¢ ydacTUEM KUCIIOT,
y4acTHEM OCHOBAaHMH U COJIEH,
HEOPraHUYECKUX BEILECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui”

3 Paznen 3. Crpoenne u |(HUcciaenoBarh crpoenue u|KonTposabHas padora
CBOMCTBA CBOMCTBA «CBOMCTBA HEOPraHUYECKHUX
HEOPraHu4ecKux HEOPraHH4YecKHuX BelleCcTB)

BelleCTB BeIIECTB
3.1 |OK 01 Knaccudukanus, Knaccugunuponats 1. Tect «Homenknatypa u
OK 03 HOMEHKJIaTypa 1 HEOPraHUYECKUE Ha3BAHUE HEOPTaHUYECKHUX

CTpPOEHHUE
HEOPraHUYECKUX
BEILIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILECTB UCXO/IS U3 UX
XUMHUYECKON (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKON
(bOpMyITBI HCXOMS U3 HA3BAHUS
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agauM Ha pacyeT MaccoBOM
J10J11 (MacChl) XUMUYECKOTO
aJieMeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3a7aHus MO
KJaccu(uKanuu, HOMEHKIATYpe
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTryeckue 3a1aHus Ha
ONPEAEIECHUE XUMUUECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOM
CBSI3U U THIA KPUCTAIUTMYECKON
pelIeTKH

u
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Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
3.2 |OK 01 PU3HKO-XUMHUYECKHE VYcranaBiuBaTh 1. Tect «OcobenHoctu
OK 02 CBOICTBa 3aBUCUMOCTH (PU3HKO- XHMHYSCKHX CBOHCTB OKCHJIOB,
HEOPraHUYECKUX XUMHYECKHUX CBOICTB KHUCJIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3aaHus HA COCTaBJICHHE
MOJIEKYJI, a TAKXKE TUIIA YPaBHEHUN XUMUYECKUX PEAKLIUN
KPUCTAJIINYECKON C y4aCTHUEM IMPOCTHIX U CIIOKHBIX
peueTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(OTEepHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHUIOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA M CIIOCOOBI MOJTyUEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBONCTBA U MOJIYYEHUE
HEOPraHMYECKUX BEIIECTB
3.3 [OK 01 Wnentuduxanus HccenenoBats 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KaueCTBEHHBIC PEAKIIUM  |3aJaHUSI IO COCTABJICHUIO
BEIIECTB HEOPraHMYECKUX BEIIECTB |XMMUYECKUX PEaKIUi C y4acTHeM
HEOPraHMYECKUX BEIIECTB,
UCTIONB3YEMBIX JIJISl UX
UACHTU(DHUKAITIH.
2.Jlaboparopnas paboTa:
“Unenruduxarnus
HEOPTraHWYECKHUX BEIIECTB”
4 Pa3nen 4. Ctpoenue u |HccaenoBath ctpoenue u | Konrpoabnas padora
cBoOiicTBa cBoiicTBa oprannveckux |«CTpoeHue u cBoiicTBa
OpraHnYyecKux BellecTB OpPraHu4YecKuX BellecTB»
BellecTB
4.1 |OK 01 Knaccudukanms, Knaccudumuponats 1. 3aga"us Ha cocTaBIEHUE
OK 03 CTPOCHUE U OpraHMYeCKHE BEIIECTBA B [HA3BaHW OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH MO0 TPUBUATLHON WU

OpraHn4CCKUX BCIICCTB

CTpOCHHEM

MEKTyHapOAHON
CHUCTEMAaTUYECKOW HOMEHKJIIAType.
2. 3agaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJI
OPraHUYEeCKHUX BEIIECTB
OTJIENBHBIX KJIACCOB.

22




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTaTr 00yyeHus

Tunbl OEHOYHBIX
MepOoNpPUATHI

3. 3agauu Ha onpeneNeHne
npocreien GopmyITbl
OPraHUYeCKOM MOJICKYJIbI, UCXOIS
U3 DJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 07

CBoiicTBa OpraHUYECKUX
COCTUHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PU3UKO-
XUMHUYECKHUX CBOICTB
OpPraHMYECKUX BEIIECTB OT
CTPOCHHS MOJIEKYT

1. 3agaHus HA COCTABJICHHE
YpPaBHEHUN XUMHUYECKUX PEAKIUH
C y4acTHEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHUS.

2. 3agaHusi HAa COCTABJICHHE
YPaBHEHUN XUMHUYECKUX PEAKIUN,
WUTIOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHH3MOB
MPOTEKAHUS JaHHBIX PEAKIUN U
TEHETUYECKOH CBS3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3agaun no
YpaBHEHUSAM PEAKIIUIl C yyacTUEM
OpraHUYECKHUX BEIECTB.

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

43

OK 01
OK 02

UNnentudukanus
OpraHUYECKUX BEIIECTB,
HX 3HAYECHHUE U
MIPUMEHEHNE B OBITOBOM
Y IPOU3BOACTBEHHOMN
JIeSITETLHOCTH YeJ0BeKa

Hccnenosath
KaueCTBEHHBIC PEAKIINU
OpraHUYECKUX
COeIMHEHMUI OTAEIbHBIX
KJ1aCCOB

1.IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHUS 110 COCTABIICHUIO
XUMHYECKUX PEAKIUN C y4aCTUEM
OPraHMYEeCKHUX BEIIECTB, B T.U.
MCIIOJIb3YEMBIX JUISl UX
uaeHTU(GUKAIIHN B OBITY U
MPOMBIIIUIEHHOCTH.
2.Jlaboparopnas paboTa:
“Unentudurarusi OpraHnIecKux
COEeIUHEHUN OTAEILHBIX KJIacCOB”

Paznen 5.
Kunernueckune n
TePMOJAUHAMHUYECKUE
3aKOHOMEPHOCTH

XapakrTepu3zoBathb
BJ/IMSIHUE PA3JIMIHBIX
¢akTopoB Ha
paBHOBecHe U CKOPOCTh
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Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpHuATHIA
NpOTEeKaHUsl XHMHYECKHX peakuui
XHMHMYECKHX peaKkuuid
5 |OKO0l CkopocTh XUMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuil. XMMUYECKOE |BIMSHUE KOHLUEHTPALUU  |TEOPETUYECKUE 3aJaHUs HA
OK 03 paBHOBecCHE pearupyoImurx BemecTB U |aHAIN3 (PaKTOPOB, BIUSIONINX HA
TEMIIEPATYPbI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
XUMUYECKHUX PeaKIun peakuuu. [IpakTuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue nmpuHuuna Jle-
KOHLIEHTpauuu Bewects, |Lllarense mist HaxoXaeHUs
pEeaKLMK Cpebl U HaIlpaBJICHUsl CMEUICHUS
TEMIIEPATYPHI HA pPaBHOBECHSI XUMUYECKON PEAKIINU
CMEIlIEHHE XUMUYECKOTO |1 aHalu3 (GaKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBath HCTHHHBIE

Pa3nen 6. PacTBopbl PacTBOPHI C 32IaHHBIMU
XapaKTepUCTHKAMM
6.1 [OK 01 [TonsiTue o pactBopax  |Paznnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpLI pPacTBOPOB.
2. [TpakTUKO-OpHUEHTUPOBAHHbBIE
pacyeTHbIE 3a1aHUs Ha
JIUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOMN AESITEIBHOCTH
4esioBeKa
6.2 |OK 01 HccnenoBanue cBoiicts |HccnenoBats pusuko- JlaGopatopHas paboTa
OK 04 pacTBOpOB XUMUYECKHE CBOWCTBA “ITpuroroBieHue pacTBOPOB”
UCTHUHHBIX PaCTBOPOB

II | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepPKaAHNeE (COAepPKaHue MPUKJIATHOT0 MOIYJIA)

7 Paspnen 7. OuenuBath nocJjeacTBus [3ammTa Keica (¢ yuyerom
Xumus B ObITY U OBITOBOI U Oyayueit npogeccuoHAIbHOI
NPOU3BOJACTBEHHOM NMPOU3BOACTBECHHOMI AeSTeJIbHOCTH)

AeATeJbHOCTH AesITeJIbHOCTH YeJIOBeKa
Ye10BeKa ¢ NMO3U LU

JIKOJIOTrHYECKOM
0e30ImacHOCTH
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Tunbl OLEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00y4eHnust .
MeponpusTHii
OK 01 Xumusi B OBITY U OuenuBath nocnenacteus |Keiic (¢ yaerom Oymymieit
OK 02 MTPOU3BOICTBEHHOM OBITOBOM U npodecCuoHaIbHON
OK 07 JEATEeIIbHOCTH Y€JIOBEKA |MPOU3BOJCTBEHHOMN JIEeATEITLHOCTH )

NEATEIHLHOCTH YEIOBEKA C
HO3UIUN DKOJIOTUYECKON
0€e30I1aCHOCTH

Bo3moxxHBIE TeMBI KEHCOB:
1. IToTerienne kuMaTa u
BBICBOOOXKIEHHE Ta30BBIX
TUJPaATOB CO JHA OKEaHa.

2. Bynyuie maTepuansl ajisi aBua-

MaIIuHO- U PUOOPOCTPOCHUS.

3. HoBele maTepuansl aJist
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTENbHBIX IPENapaToB
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