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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI
OBHIEOBPA3OBATEJIBHOI'O TIPEIMETA «XUMMUS»

1.1. MecTo npeamera B CTPYKType o0pa3oBare/ibHoil nporpammsel CITIO

O611e00pa3oBaTeNbHbIN peAMET « XUMUS ABISETCS 0053aTEIbHON YaCThIO
o011e00pa3oBaTeNbHOTO IUKIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenunansHoctu 40.02.04 FOpucnpyaeHus

[IpuknagHoii Monaynb BKIOYaeT pasgen 8 «Xumuss B ObITYy H
MIPOU3BOJICTBEHHOM NESITEIIbHOCTU YEJIOBEKa», KOTOPBIM peanm3yercs s BceX
npodeccuil/CenuarTbHOCTe  METOJIOM — PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
DKOJIOTHYECKOM O0€30HacCHOCTBI0 M  OLIEHKOM IIOCIEACTBHM  OBITOBOM H
MIPOU3BOJICTBEHHOW  JCSTENBHOCTH, COOTBETCTBYIOUIEH OTpacisaM Oyayiien
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00y4arOIUXCS.

1.2. Ileqin ¥ muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHS MIPeAMeTa

1.2.1. lean 1 3a7aumn npeamMera

Conepkanue MNporpaMMbl  00IIE0OPA30BATENBLHOTO TpPeAMETa «XHUMHUS»
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIUX HeJIei:

— dbopMUpOBAHUE CHUCTEMbl XHWMHUYECKHMX 3HAHWM Kak BaKHEHIIen
COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM Jiexar
KJTFOUEBbIC TIOHATHS, PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKA
HAayKH, YCBOCHHE U TOHMMAaHHWE CYHUIHOCTH JIOCTYHHBIX  00O0OIICHUMN
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHWE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHUS;

— dbopMupoBaHUE W Pa3BUTHE MPEJCTABICHUI O HAyYHBIX METOJax
MO3HAHUS BEUIECTB M XMUMHUYECKHX PEaKIMi, HEOOXOIUMBIX JiI MPUOOPETCHUS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHUM, UMEIOIINUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

— pa3BUTHE YMEHUH U CHOCOOOB JEATEIHHOCTH, CBSI3AHHBIX C
HAOMIOZICHUEM U OOBSICHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOII0JCHUEM
MpaBuUJI 0€30MMacHOTO OOpaleHUs C BEIIECTBAMM.

3amauu npeamera:



1)  copmmpoBaTh  TOHUMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHUS
XUMHUYECKHUX TPOIIECCOB M SABIICHUN B OKPYXKAIOLIEH cpese, a TakKe UX CBS3b C
LEJIOCTHON HAyYHOW KapTUHOW MUpPA U APYTUMHU €CTECTBEHHBIMU HAYKAMH;

2)  pa3BUTh YMEHHS COCTAaBISATh (HOPMYJbI HEOPTaHWYECKHX U
OpPraHUYECKUX BEILLECTB, YPABHEHUS XUMHUECKUX PEaKLUl, OOBICHITh UX CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKHUX IKCIIEPUMEHTOB,

3)  cdopmupoBaTh HABBIKA MPOBEICHHUS TMPOCTECHIINX XHUMHUYECKHX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIOJEHUEM TPaBUI OE30MAaCHOTO
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHUS HAXOIUTh, AHAIU3UPOBATH M  UCIIOJIB30BATh
UHPOpPMAIIMI0O XUMHYECKOIO XapakTepa U3 pazIU4HbIX HMH(POPMAIMOHHBIX
MCTOYHHUKOB, BKJIIOYAs yU4eOHYIO TUTEpaTypy, HAydyHbIC MyOJMKAIIMU U WHTEPHET-
pecypesl;

5)  cdhopmupoBaTh yMEHHS TMPOTHO3UPOBATH  IOCICICTBHS  CBOCH
JESATENIbHOCTH W XMMHYECKUX TPUPOIHBIX, OBITOBBIX M TPOU3BOJICTBEHHBIX
IPOLIECCOB, YUUTHIBAsI BO3MOKHBIE SKOJIOIMUYECKUE U COLMAIbHbBIE BO3CHCTBYS;

6)  cdopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JTOCTHKCHUN XHUMHYCCKON
HAayKH W TEXHOJOTUH JUIsl Pa3BUTHUS COLMAIBHON W NMPOU3BOJICTBEHHON cdep ¢
YMEHHMEM MPUBOJUTH IPUMEPHI UX IPUMEHEHUS B Pa3IMUHBIX chepax KU3HHU.

1.2.2. Ilnanupyembie pe3y/bTaTbl OCBOCHHS 0011e00pa30BaTEIbLHOIO
npeamera B coorBercTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

JImyHOCTHBIE PE3YJIbTAThI pCAIN3alH IIPOrpaMMbl BOCITMTAHUSA

JInyHOCTHBIE  pe3yabTaThl  peajM3allid  NPOrpaMMbl

BOCIIUTaHUSA (1eCKPUIITOPBHI)

Kox JMYHOCTHBIX pe3yJbTaTOB

nporpaMmMbl BOCIIUTAHUSA

[TposiBnsitonMii M JEMOHCTPUPYIOIIMM YBaXKEHHE K JIOIIM TpyJa,

OCO3HAIOUINA IEHHOCTh coOcTBeHHOro Tpyaa. Crpemsmmii K

JIP 4
(hopMHUpOBaHUIO B CETEBOM Cpeje JTMIHOCTHOTO M MPOQECCHOHATHEHOTO
KOHCTPYKTHBHOTO «IA()POBOTO CIIE/Ia
3a0oTAmuics O 3aIIUTe OKpY’Karolled cpellbl, COOCTBEHHOM W Uy>KOH 0
JIP

0e301acHOCTH, B TOM yHciie HUPPOBOH




Koan

H.]IaHl/IpyeMble pe3yJabTaThbl OCBOCHUA NIPEAMETA

HanMeHOBaHHe
(])OpMpreMquX O0mme JlucuunImHapHbIe
KOMIIeTeH Ui
OK 01. BeiOupars B yacTu TPyAOBOI0 BOCIIUTAHMSA: - chopMHpOBaTE  TPEJCTABICHUS: 0  XUMHYECKOHU

CIOCOOBI pelIeHHs
3aja4
npodeccnoHanbHOM
NEeSATETbHOCTH
MIPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

OBJjaneHue

FOTOBHOCTb K  TPydy, OCO3HaHHE  LIEHHOCTHU
MacTepcTBa, TPYy10Jio0ue;
TOTOBHOCTH K aKTUBHOMU NEeSATETbHOCTH

TEXHOJIOTHYECKOM U COLIMAJIbHOM HaIpPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBaTh,  IUIAHUPOBATb |
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO J€ATEIIbHOCTD;
WHTEpPEC K pa3nuuHbIM chepaM mpodeccuoHaIbHOM
JIeSITEILHOCTH.

YHHBepCaJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTYaJIU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBaHUs JUId CpaBHEHHS, KilaccuDUKalMu U
00001IeHMS;

ONPEAENATh LEIU AEATEIIbHOCTH, 3a1aBaTh [apaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

BBISABJIATH 3aKOHOMCpHOCTI/I 158 HpOTHBOpG‘II/ISI B
paCCManI/IBaeMBIX SABJICHUAX

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISAM, OLEHUBATh PUCKHU
MHOCJIENCTBUN IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

BIIQJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEILCKON |
HpO@KTHOﬁ ACATCIIBHOCTH, HaBBbIKaMH Pa3pCIICHUA
npobiewm;

COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XMMHAW B TIO3HAHWM SIBJICHUH TPHUPOABI, B (OPMHUPOBAHUHU
MBILIUIEHUS W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIMMOM AJIs peLIeHMs] TPAKTUUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeEAE;

- BJIQJIETh CUCTEMOM XUMHUYECKUX 3HAHMM, KOTOPask BKIIOUYAET:
OCHOBOIIOJIArarolue MOHITUS (XUMUYECKHI 3JIEMEHT, aToM,
AIIEKTPOHHAs 000JI09YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OpOHUTAIN
aTOMOB, WOH, MoOJIEKY1a, BaJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIA 00beM, YIIepOaAHbIN
ckeneT, (YHKIMOHaNbHAs Tpylmna, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUN pAJl, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/A- M a30TCOJEpXKallMe COECTUHEHHUs, OHOJOTMYECKH
aKTUBHBIC BelIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS, KPUCTAIIMUECKas PELIETKA, TUIbl XMUMHUYECKUX
peaxkuuin (OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE, IK30-U
SHJIOTEPMUUYECKHE, pEaKIMd HOHHOTO OOMeHa), pacTBOD,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHL, JNEKTPOJINTUYECKAS
JUCCOLMAIMUS,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON pEeakllMM, XMUMUYECKOE DPABHOBECHE), TEOpUU U
3aKOHBI  (TEOpHUsI XHUMHYECKOIO CTPOEHHUS OpraHMYecKHX
BemectB  A.M. bytiepoBa, Teopus 3IIEKTPOJIUTUYECKON
qyccounanuu, nepuoanueckuii 3akon .M. Menaeneesa, 3akoH
COXPAHEHHs Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUHN SI3BIK
XUMHUHU, (PAKTOJOTHYECKHUE CBEJICHUS O CBOMCTBAX, COCTaBe,
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BBISBJISITH ~ NIPUYMHHO-CJIEICTBEHHbIE  CBA3M U
aKTyaJIM3UpoBaTh 3ajady, BBIIBUIATh THIIOTE3y €€
pEILIeHUs, HaXOIUTh apryMEHThI Ul JOKa3aTeJIbCTBA
CBOMX YTBEpXKACHMH, 3aJaBaTb IapaMeTpbl U
KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh IOJYYCHHBIC B XOJE PEUICHUS 3a1a4U
pE3yJIbTaTHI, KPUTHUYECKH OLICHHUBATH ux
JIOCTOBEPHOCTB, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

YMETb IEPEHOCUTh 3HAHHUS B IIO3HABATEIBHYIO U
IIPAKTUYECKYIO 00JIaCTH KU3HEACATEIIbHOCTH.

MOJIYy4CHUH W O€30IacCHOM  HCIIOJIb30BAHMU — BAKHEHIIIHX
HEOPraHWYECKUX M OpPraHWYeCKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- YMETb BBIABISATH XapaKTEpHbIE MPU3HAKH U B3aHUMOCBS3b
W3YYEHHBIX MMOHATUM, MPUMEHATh COOTBETCTBYIOIIME IMOHSATHUSA
OpU ONHUCAaHUU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U

OpraHu4Y€CKUX BCUICCTB H HUX HpeBpameHHﬁ; BBIABJIATH
B3aMMOCBA3b XUMHYCCKHUX 3HAHWHI C IIOHATHUAMUA n
IpCACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IMTPCAMCETOB,

- YMCTb HUCIIOJIB30BAaTHh HauMCHOBaHUA XUMHNYCCKHUX

COCAMHEHUN MEXKIYHApOAHOTO COK3a TEOPETHYECKOU U
IPUKIAJIHON XMMHUU M TPUBHMAJbHBIE HA3BaHUS BaKHEHIIMX
BELIECTB (ITUJIEH, allETUJIEH, TJIMLEPHH, (PEHOJI, POpMaIbJIET I,
YKCYCHasl KUCIJIOTa, TJIMIUH, YrapHbI Ta3, YIJIeKUCIbIA ras,
aMMHMaK, ralieHasi U3BeCTh, HeraleHasi U3BeCTbh, IUThEBAs COJa
U JIpyTuX), COCTaBIATh (OPMyJbl HEOPraHUYECKUX MU
OpPTaHUYECKUX BEIIECTB, YPABHEHHS XHUMHUYECKUX PEaKIIHA,
OOBSICHATB UX CMBICIT; IOATBEPKAATH XapaKTEPHbIE XUMUUECKUE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH DKCIEPUMEHTAMHU U
3aMUCSAMH YPAaBHEHUH XMMUYECKUX peaKIuii;

- yMeThb yCTaHAaBIMBaTh MPHUHAIIEKHOCTh HM3YYECHHBIX
HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB K ONpEeAeSICHHBIM
KJIaccaM | TPYIIIaM COeTMHEHHA, XapaKTepH30BaTh UX COCTaB U
Ba)XKHEHIIINE CBOICTBA; ONMpPENENATh BUJbl XUMHUECKUX CBS3€il
(kKoBaJIeHTHAsi, WOHHAs, METAJUTMYECKasi, BOJOPOJHAs), THIIbI
KPUCTANIMYECKUX PELIETOK BEIECTB; KJIACCU(PHUIHUPOBATH
XUMHAYECKHE PEAKIINH;

- yMeTh MPOBOAMTH PACUYEThl MO XMMHUYECKUM (GopMyIaM M
YPaBHEHHSM XHMHUYECKHX pEaKIUid C HCIOJIh30BAHUEM
(Gu3NYeCKUX  BEIMYMH, XapaKTEpU3YIOIIMX  BEIIECTBa C
KOJMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIOBHSA) Tra30B, KOJHMYECTBA BEILECTBA; HCIOJIb30BATh
CHCTEMHBbIE XMUMHYECKHE 3HAHUS Ui MPHHATUS PEIICHHHA B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C BEIIIECTBAMHU
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" UX MPUMCHCHHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEPIIpETALNH
uHpOpMaIUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSITeIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O NO3HAHUSA:

OBJjaneHue

c(hOpMUPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
TUAJIOTe KYJIBTYP, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIBTYPHOM MHPE;
COBEPLICHCTBOBAHUE  S3BIKOBOM W YUTATEIbCKOU
KyJbTYpbl KaK CpEIACTBa B3aUMOJCHUCTBUA MEXKIY
JIIO/IbMU Y NTO3HAHUS MUDpa.

YHHBepCaAJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHbIMHU JAelCTBUAMM:
B) pa6ora ¢ undopmanmeii:

BIAJCTh HABbIKAMU IOJIY4YEHUs HMHPOpPMALUU U3
UCTOYHUKOB  Pa3HbIX  THUIOB,  CaMOCTOSATEJIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEMaTH3alHUI0 U
UHTEpHpeTalnio UH(OPMAMK Pa3IUYHBIX BHJIOB U
dbop™m mpecTaBIeHNUS;

CO3/1aBaTh TEKCThI B PA3IUYHBIX (hOpMATaX C y4EeTOM
Ha3HaueHUs MHQOpPMaLUU U IEJeBOH ayJUTOPHH,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YaJIU3aluy;

OLICHUBATh JIOCTOBEPHOCTb,
uH(poOpMalUu, €€ COOTBETCTBHE
MOpaIbHO-ITHYECKUM HOpPMaM;

JIETUTUMHOCTB
IIpaBOBbBIM n

BJIaACTh HABBIKaAMM  pacCllO3HABaHWA W 3alIWTHI
uHpopMaluy, HMHPOPMAIMOHHON  Oe30MmacHOCTH
JMYHOCTH.

- BJIAJICTh OCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUS BEILIECTB
U XUMHUYECKUX  sIBICHMH  (HaONIOJeHHe, H3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

- YMEeTh TPOBOAMTH PACUYETHl MO XMMUYECKHM (GOopMyIaM M
YPaBHEHUSAM XUMHUYECKHMX pEakUud ¢ HCIOJIb30BAHUEM
(GU3NYECKUX  BENWYHMH, XapaKTEPU3YIOIIMX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa (HOpMAaJbHbIE
yCIOBUSI) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUSA AJIs NPUHATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMU
U X IPUMEHEHUEM;

- IUIAHUPOBAaTh M BBIOJHATh XUMHUYECKHH SKCIEPUMEHT
(mpeBpallleHUsT OPraHUYECKUX BEIIECTB MPU HArpeBaHUU,
NOJIyYE€HUE ATUJIEHA U U3YYEHUE €ro CBOMCTB, Kau€CTBEHHbIE
peakiuu Ha albJeruipl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypauus O€NKOB INpU HarpeBaHUM, I[BETHbIE peaKUuu
0€NKOB; IMPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpeAeisTh
Cpeay BOJHBIX paCTBOPOB, KaUE€CTBEHHbIE PEAKIIMU Ha CyJbdaT-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KaTMOH aMMOHWUS; pelaTh
SKCHEpUMEHTANIbHbIE 3a7aud 1o Temam "Mertamisl"
"Hemetamnbl") B COOTBETCTBUM C MpaBWIAMH TEXHUKH
0€30MaCHOCTH IIPU OOpAIlIEHUH ¢ BEIECTBAMU U T1a00paTOPHBIM
0o0Opy/nOBaHUEM; NPEICTaBIATh PE3YyNbTaThl XMMHUYECKOTO
9KCHEpUMEHTa B (popMe 3aliCH ypaBHEHUN COOTBETCTBYIOIINX

peakuuii u (QopMynHpoBaTh BBIBOJBI Ha OCHOBE JTHX
pe3yIbTaToB;
- yMeThb aHaJM3UPOBAaTh XUMHUYECKYI0 HH(POpPMAIHIO,

MOJIy4a€MYK0 M3 Pa3HbBIX MCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHeE).




OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATH U

JIN4HOCTHBIE pe3yJbTaTbl B YaCTH TPAKIAHCKOTO
BOCIIMTAHUA:

- YMETh IJIAHUPOBATH U BBHIMOJIHATh XUMHUUYECKUI HKCIIEPUMEHT
(mpeBpallleHUsT OPraHUYECKUX BELIECTB IPU HArpeBaHUU,

pa6OTaTLB — TOTOBHOCTbL BE€CTH COBMCCTHYIO JCATCIBHOCTH B | IIOJYYCHHUC 3THJIICHA M H3Yy4YCHHC CI'o CBOICTB, Ka4ECTBEHHBIE
KOJIJICKTUBE U WHTEpecax rpakJaHCKOTO O0IIeCTBa; pcaknuM Ha aJIbACTHIbI, KpaxMall, YKCYCHYH KHCIIOTY,
KOMaH/JEC — yMEHUE B3aHMOﬂCﬁCTBOBaTB C coluyaabHbIMU | ACHATYypalusa 0eIKOB IIpu HarpCBaHvu, LIBCTHBIC PCaAKIUU
AHCTUTYTaMHA B COOTBETCTBUM C HX (byHKHHHMH u 6CJ'IKOB; IMPOBOAUTE pPEAKIIMK HWOHHOI'O O6MeHa, OIpeaciIATh
Ha3HAYCHUEM. Cpealy BOJHBIX pacTBOPOB, KAYECTBCHHBIC PEAKIIMH HA CyNIb(dar-
OBJajiecHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH | , KapOOHAT- ¥ XJIOPHA-aHUOHBI, HAa KaTHOH aMMOHHSI; PeLIaTh
AeHCTBUSIMM: SKCHEpUMEHTAIbHbIE 3a7aud 1o Temam "Meramisl" u
0) coBMecTHAas JesITeIbHOCTD: "Hemeramnsl") B COOTBETCTBUM C TPaBWJIAMH TEXHUKH
—  TIOHMMATh M HCIIOIB30BATh IPEUMYIIECTBA KOMAHHOM 0€30IMacCHOCTH ITPH OOPAIICHUH C BEIISCTBAMU U J1a00PaTOPHBIM
¥ MHIMBUIyaIbHOH PaBoThI; o0opy/noBaHUEM; TPEICTaBIATh PE3YyIbTaThl XUMHUYECKOTO
— OpUHMMAT LEIM  COBMECTHOI  jesTenbHOCTH, | YKCTICPHMEHTA B dbopMe 3armucu ypaBHEHHH COOTBETCTBYIOIINX
OPraHM30BbIBATE M KOOPAMHHPOBATH ACHCTBHS 10 ee | PEAKIME M QOPMYIMpPOBATL  BBHIBOJbBI HA OCHOBE JTHX
JIOCTUKEHUIO: COCTaBIIATH [J1aH neiicreuii, | PE3YALTATOB.
pacnpenenarb pojid C y4eTOM MHEHHU YYaCTHUKOB
00CyXJ1aTh pe3ylbTaThl COBMECTHOM PabOTHl.
OBilaleHHe  yHMBEpPCAJIbHBIMH  PeryJATHBHBIMHU
JefcTBUSIMU:
r) NpUHATHE CeOsl M IPYTruX JIoaei:
— IPUHUMATb MOTUBBI U aPTYMEHTBI APYIUX JIOIEH IIPU
aHaJIM3€ PE3YIbTATOB AEATEIbHOCTH;
— TMpU3HABaTh CBOE MPABO M MpPaBO JPYTHX JIIOJAEH Ha
OIINOKH;
— pa3BUBaTh CMOCOOHOCTh MOHHMMATh MHUP C TO3UIUU
JIPYroro 4ejioBeKa.
OK 07. B o0s1acTH 3K0JI0rH4€CKOro BOCIIUTAHUSA: - c(hopMHUPOBATH MTPEACTABICHHS O XUMUYECKON COCTABIISIONICH
ConeiicTBOBaThH — chOpPMHUPOBAHHOCTh  DKOJOTHYECKOW  KYJIBTYpBI, | ECTECTBEHHOHAYYHON KApTHHBI MHpPA, POJIM XMMUH B IIO3HAHUH
COXPAHEHUIO MOHUMAHUE BJIUSHUSA COLMAIBHO-D)KOHOMUYECKHUX | SBICHUH MPUPOJIBI, B (OPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI
OKpY>Karollen Cpenbl, IPOIECCOB HAa COCTOSIHUE MPHPOAHON M COLMAILHOM | TMYHOCTH, €€ (YHKIIMOHAIBHOW IpPaMOTHOCTH, HEOOXOIUMOM
pecypcocOepeKeHHIO, Cpenpl, OCO3HaHUE rI100aJILHOTO Xapakrepa | WISl  PEIICHUS  MPAKTHYECKUX 3a0a4 W OKOJOTHYECKH

MNPUMCHATH 3HAHUS 00

HKOJIOTUYECKUX MPOOIeM;

000CHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO M MIPUPOJTHOM
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HU3MCHCHHUHU KJIMMarta,

— IUIAHUPOBAHME M  OCYILECTBICHHUE JCHUCTBUU B

cpezne;

ITPUHIIMIIBI OKpYXKalollell cpele Ha OCHOBE 3HAHUA LEJel | - YMeThb COONI0aTh NpaBHia SKOJOIHYECKH 1IeIeCO00pa3sHOro
OepexITMBOTO YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA; MOBEAECHNUS B OBITY M TPYAOBOM JEATENBHOCTH B LEJAX
IIPOU3BOJICTBA, — aKTUBHOE HeNpUATHE JIeHCTBUM, NPUHOCAIIMX Bpej | COXPAHCHUS CBOCTO 3/0POBbS M OKPYKAIOLICH MPUPOTHOM
Bq)(beKTI/IBHO OKp}I)KaIOH_[eﬁ cpene; CpCAbl; YUYUTBIBATH OIIACHOCTH BO3I[€I>1CTBPI$I Ha JKHBBIC
JEMCTBOBATh B —  yMeHHe IIPOrHO3HPOBATH HeOIaronpusTHple | OPTAHU3MbI  ONPEJC/ICHHBIX  BCIICCTB, IIOHMMAs  CMBICH
Ype3BbIYAHBIX OKOJIOTMYECKHE  IMOCICACTBHS  IPEANPHHAMACMBIX | ITOKA3aTeIs IIPeICIbHON OIYCTHMON KOHIICHTPALUH.
CUTyanuax JICUCTBUI, MPEIOTBPAILIATh UX.
OBianenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMHU AeHCTBHAMM:
B) padora ¢ ungopmanmeii:
— HCHOJb30BaTh  CPEACTBA  HMH(GOPMALMOHHBIX U
KOMMYHMKAI[UOHHBIX ~ TEXHOJIOTMH B  pELICHHUHU
KOIHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpraHU3alMOHHBIX 33J1au ¢ COO0AeHNEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKM O€30IaCHOCTH, TI'MTUEHBI,
pecypcocOepeKeHus, PaBOBbIX M ITHUECKUX HOPM,
HOPM MH(POPMAITMOHHON 0€30MaCHOCTH.
IIK 3.1. - YMeHue caMOCTOATENBHO  (opmynaupoBaTh u | 1) YMEHUE MOJEIUPOBATh PEAJbHBIE CUTYallUH Ha SI3BIKE
WNudopmupoBats Ha aKTyalu3upoBaTh  mpoOieMy,  paccMaTpuBaThb €€ | MAaTEeMaTHKHU; COCTABIATh BBIPAXKEHUS, ypaBHEHUS, HEPABEHCTBA
npueMe u BCECTOPOHHE; U UX CHUCTEMBI 10 YCIOBUIO 3a/1a4M, UCCIIEA0BATh TOCTPOCHHbBIE

KOHCYJIbTHPOBaHUU
CyOBEKTOB IpaBa 1o
BOIIpOCaM
COITMAIBHOTO
obecrieyeHus u

COITMAJIbHOM 3aIIUTHI.

- YMCGHHE YCTAaHABJIMBATh CYIICCTBEHHBIH  TMPHU3HAK

HNJINX OCHOBAHUS JJIA CpaBHeHI/IH, KJ'[aCCI/I(bI/IKaHI/II/I
1 0000IIeHMS;

- yMEHHUE OMpPEIeNIATh LEMH JIEATCIbHOCTH, 3a/1aBaTh

napaMeTpbl U KPUTEPUU MX JIOCTHKCHHUS,

- yMeHI/Ie BBISABJIIATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH

B PacCMaTpPUBACMBbIX SIBJICHUSX;

YMCHI/Ie BHOCUTH KOppeKTI/IBBI B J€ATCIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM, OIICHUBATh

PHUCKH MOCTEACTBUI AEATEIbHOCTH;

MOJ€eIn c HCIIOJIb30BaHUEM anmapara anreOpsl,
MHTEPIIPETUPOBATH IMOJTYYEHHBIN PE3yJIbTaT;
2) YMEHUE CTPOUTH MATEMATUYECKHUE MOJIENIH C IOMOIIBIO

TCOMECTPHUICCKUX MOHATHU U BCJIMYMH, PCIIaThb CBA3AHHBIC C
HUMU NPAKTUYICCKUC 3a1a4U;

3) YMEHHME COCTaBJIATH BEPOATHOCTHYIO MOJEIb U
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YNbTaT;

4) YMEHHME peuiaTh MpHUKIaJHbIE 3aJaud CpPeJCTBaAMHU
MaTeMaTHYECKOro aHajlnu3a, B TOM UHCIE COLMAIBHO-

SKOHOMMYECKOTO M (PU3UYECKOI0 XapaKTepa;




5) YMEHHE BBIOMpATh TMOIXOMSINIANA METOJ I PEUICHUS
3a/layy; MOHUMaHHE 3HAYUMOCTH MATEMAaTHKU B H3yUYCHUU
MPUPOJIHBIX U OOIIECTBEHHBIX MIPOLIECCOB U SIBJICHUI;

YMEHHME paclo3HaBaTh IMPOSBICHUE 3aKOHOB MAaT€MAaTUKH B
HUCKYCCTBE, yMEHHUE TMPUBOJIUTH MPUMEPhl MaTEMaTUYECKHX
OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUYECKON HAaYyKH.

10



2. CTPYKTYPA U COAEP KXAHUE OBIIIEOBPA3OBATEJIBHOI'O

HPEIMETA «XUMMUS»

2.1. O0bem npeamMeTa ¥ BUABI y4eOHOI1 padoThI

. O0beM B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrPpaMMBbI AN CHUTITHHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. 4.:
TEOPETUYECKUE 3aHATUSA 34
MPAKTUYECKHUE 3aHITUS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 6
IIpodeccuonHaIbHO OPMEHTHPOBAHHOE cCOjlep:KaHue (co/lep:KaHue 6
MPUKJIAJTHOT0 MOIYJIfA)
BT. U..
TEOPETUYECKHE 3aHATHS -
NPaKTUYECKUE 3aHATHS 6
ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TemaTu4yeCcKHi IJIAH M COAEPKAHUE MIPeIMeETA

HaumenoBanue Conep:xkanue yuyeOHOro Mmarepuasa (0OCHOBHOE M PO(ecCHOHAILHO OpUEeHTUPOBaHHOE), | O0béM | Dopmupyemble
pa3/iesioB M TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOLYJIb YacoB | KOMIETEeHILUH
1 2 3 4
Coaep:xkaHue y4eOHOro MaTepuaJia 64
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 16
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaJa 4 OK 01
OcHoBHbIE Teopernueckoe odyueHune 2
XUMUYECKHE TOHATHS | XUMUYECKUH 3JIeMEeHT. ATOM. SIApo aToMa, H30TOIBL. DJIEKTPOHHAs 000JI04Ka. DHEpreTuuecKue
U 3aKOHBI, CTPOCHHC |ypOBHH, MMOAYPOBHU. ATOMHBIC OpOHTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH paCIpeIeIICHHS 2
aTOMOB ~ XUMHYECKHUX |3JIEKTPOHOB 110 OpOUTAJIIM B aTOMax 3JIEMEHTOB MEPBBIX YETBIPEX MEPUOJOB. DIIEKTPOHHAS
JJIEMEHTOB KoH}urypanust atoMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
IIpakTnyeckue 3aHATHSA 2
IIpaktuyeckas pabora Nel. «OCHOBHBIE KOJMUYECTBEHHbIE 3aKOHbl B XUMHUHU U PACUYETHI 110
YPaBHEHUSIM XUMUYECKHUX PEAKIIHII.
OTHOcHTEIbHBIE aTOMHAs M MOJIEKYJsipHas Macchl. MosnspHast macca. KosindecTBo BerecTsa. 9
MaccoBast fons BeuniecTBa. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHoOcUTENbHAs
IUIOTHOCTH ra30B. PacdeTsl 0 ypaBHEHUSAM XMMHUYECKHUX PEAKIMM C HUCIIOJIB30BAHUEM MacCOBOM
JIOJI BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaepxanue yueOHOro MaTepuaa 2 OK 01
[Tepnoanyeckuii 3akoH | [IpakTHYecKHe 3aHATHS OK 02
u IMepuonnueckas |[Ipaktuyeckas padora Ne2. «/3yueHne MepUOANICCKHX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO
CHCTEMA XUMHYECKUX |CTPOCHUEM aTOMOB).
anementoB  JI. . |Tlepuoandeckas cuctema xumudeckux snementoB J[.M. MenpaeneeBa. CBs3b MEPHOANYECKOTO
MeneneeBa, ux CBA3b |3akoHa U [IepHOANUECKOM CHCTEMBI XAMUYIECKHX JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUSI
C COBPEMEHHOW |aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB XHUMHYECKHX O3JIEMEHTOB, OOpa3yeMbIX HMH
TeOpuen CTPOCHHMSI |IIPOCTHIX M CIOKHBIX BELIECTB MO rpynmnam U nepuoaam llepuonnyeckoil cucreMbl. 3HaUeHUE 2
aTOMOB MEPUOANYECKOr0 3aKOHA U CUCTEMBI XMMHYeCKHX d31emMeHToB JI.J1. MenneneeBa B pa3BUTHH

HayKHU.

YcTaHOBIEHUE CBA3U MEXKAY CTPOCHHUEM aTOMOB XMMHUYECKUX DHJIEMEHTOB U MEPUOAUYECKUM
W3MEHEHNEM CBOMCTB XMMUYECKNX 3JIEMEHTOB U UX COCIMHEHHI B COOTBETCTBUH C MOJI0KEHUEM
IIepnonnueckoi cucreMsl. Perienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA
XapaKTepU3all0 XHMMHUYECKUX 3JIEMEHTOB «Meramnueckue / HEMETaJJIMYeCKUe CBOMCTBA
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBHM C MX 3JEKTPOHHBIM CTPOCHHEM M IOJOXKEHHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Tema 1.3.

Ctpoenne  BeliecTBa
51 npupoaa
XAMHYECKOH  CBSA3U.
MHuoroob6pasue
BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

TGOPGTI/I‘IeCKOG oﬁyqe}me

Crpoenue BeliecTBa. XUMHUECKasi CBsI3b. Bl XUMUYECKOH CBS3M (KOBaJIEHTHAsI HEOJISIpHAs
U TOJISIpHAs, MOHHASA, METaJUIn4YecKas ). MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOW XMMUYECKOH
cBsi3u  (OOMEHHBII M  JOHOPHO-akLeNnTopHbI). BomopogHas cBs3b.  BajeHTHOCTS.
DneKTpooTpulaTesIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI M AaHHOHBI

IlpakTH4yecKkue 3aHATHSA

[Tpaktuyeckas pabora Ne3. «CTpoeHne BemeCTBa U MPUPOIa XUMUIECKOM CBSZH.
JlemoHCcTpanus Mofenell KPUCTAIUTMUYECKUX PELIEeTOK: HMOHHOM (XJIOpHUI HaTpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJIAPHOU (YIJICKUCIIBIA ra3, HOJ), METALINYCCKON (HATPHi, MarHHIA,
Menb). Pemenne npakTuyeckux 3aJaHUil Ha COCTABIICHUE AIIEKTPOHHO-Tpadudeckux Gpopmyin
a5eMeHTOB 1—4 nepuooB

OK 01

Tema 1.4,
Knaccudukanus,

u HOMEHKJIaTypa
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

Coaep:xanue y4eOHOIro MaTepHuaJia

TeopeaneCKoe oﬁyqe}me

N

Knaccudpukanus HeopraHmdeckux BemiecTB. HoMeHKiaTypa HEOpPraHMYECKHUX BEILIECTB
(oxcuAbl, THIPOKCHBI, KUCIOTHI, CONM). BemecTBa MOJEKYISIpPHOTO M HEMOJIEKYJISPHOTO
CTpoeHHUsl. ATperatHble cocTosiHUS BemlecTBa. Kpucraminyeckue u amopdHble BenecTBa. 3aKoH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsipHasi,
MOHHAs1, MeTaJuIn4ecKas). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAUIMYECKON PEIIETKU

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padora Ne4. «HomeHk1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemenne mnpakTHUeCKUX 3aJjaHUi TO KJIacCU(UKAIMH, HOMEHKJIAType M XHUMHYECKUM
(dbopMyliaM HEOPraHMYECKHX BEIIECTB Pa3JIMUYHBbIX KJIACCOB (YrapHbIM ra3, YIJEeKHUCIbIA ras,
aMMHaK, raleHasl U3BeCTb, HETallleHasl U3BECTh, IUTHEBAs COJA U JPYIHX): Ha3BaHMsI BEIIECTB
no mexayHapoanoit (MFOITAK) wnu TpuBHanbHOW HOMEHKIIAType U COCTaBJIEHHUE (OPMYIIBI
XMMHUYECKHX BEIECTB, OINpeNeeHne NMPUHAIEKHOCTH K Kiaccy. Ilouck mHpopmanuu mo
Ha3BaHMSIM, HACHTHU(PHUKATOPaM, CTPYKTYPHBIM GopMyiiaM. AHaJIN3 XUMUYECKOH nH(pOopMaluu,
MOJTy4aeMOil M3 pPa3HbIX MCTOYHUKOB (CPEICTB MaccoBoil MHGopmauuu, cetb VHTepHEeT u

JpyrHe)

OK 01
OK 02

Tema 1.5.

Conep:xanue yueOHOro MaTepuaJia

OK 01
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Tunet XUMHYECKHUX
peakuui

Teopernueckoe o0yueHue

Xumuueckass peakius. Knaccudukanus XUMHUECKHMX pPEaKUMHd B HEOPraHUYECKOW U
OpPraHMYECKOM XUMHUM. 3aKOHBI COXPAHEHHMS MAacChl BELIECTBA, COXPAHECHMsS U IPEBpAILCHUS
SHEPrUM IPU XUMHUECKUX peakuusix. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH (YPaBHEHHUS
OKHUCJICHUA-BOCCTAHOBJICHMSI,  CTENEHb  OKUCIICHHs, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IIPUPOJE, IIPOU3BOACTBEHHBIX IIpoleccax H
)KU3HEIeSITEIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBeECHE

Conep:xaHue y4eOHOro MaTepuaJia

Teopernyeckoe o0yueHue

CKOpoCTh peakluu, €€ 3aBUCUMOCTh OT pa3JIMYHBIX (PAKTOPOB: MPUPOJBI PEATHPYIOIINX
BEILIECTB, KOHLUEHTPALUU PEAarupyrolliux BEUIECTB, TEMIIEPATypbl U IJIOIAIN PEAKIUOHHOU
moBepxHOCTU. TertoBbie 3PGEKTH XUMUIESCKUX PEAKIIHI: 9K30- U SHIOTCPMUICCKUE PEAKIIHH.
OOpatumble peakiuu. XuUMUYeckoe paBHOBecue. DaKTOphl, BIMSIONINE HA COCTOSHHE
XUMHUYECKOTO paBHOBECHs (KOHIICHTpAlLlMS PEAareHTOB WM MPOJIYKTOB PEAKIMHU, HaBJICHHE,
temneparypa). [lpunnun Jle [llatense

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckass pabora Ne5. «BnusHue pa3iauuHbIX (PAKTOPOB Ha CKOPOCTb XHMUYECKOU
peakuum.

Pemenune npakTUKO-OPUEHTHUPOBAHHBIX 33JaHMM Ha aHanu3 (AKTOpOB, BIMSAIOMIUX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKOHN peaKkMK. 3aBUCHMOCTb CKOPOCTH XUMUYECKOW peakLuu OT
IIPUCYTCTBUS KaTaJM3aTOpa Ha IPHUMEPE Pa3IOKEHUs IEPOKCHIA BOIOPOAA C IOMOILBIO
JUOKCHJa Mapraiia W KaTtajasel. PernieHue mIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXKAEHUS HANPABICHUS CMEIICHHUS PaBHOBECHS
XMMHUYECKOH peaklMy U aHaIu3 (JaKTOPOB, BIUSIONIMX HA CMEIIEHNEe XUMUYECKOTO PABHOBECHSI

OK 01
OK 02

Tema 1.7.

PacTtBOpHI, Teopust
BJIEKTPOJIUTHYECKON
JACCOLMAlU U HOHHBIN
oOMeH

ConepxaHue y4eGHOro MaTepuaJjia

Teopernueckoe o0yueHune

PactBopbl. Buabl pacTBOpOB MO COJEp)KaHUIO PACTBOPEHHOrO BellecTBa. PacTBOpUMOCTD.
IlonsatTe o nucnepcHbIX cucreMax. VCTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 1o
BellecTna B pactBope. [lonatue o BogopoaHoM nokasarene (pH) pactBopa. DnekTpoauTiudeckas
aucconnanusi. CUiIbHbIE U CI1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiny HOHHOTO oOMeHa

JlabopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
OK 07
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JIaGoparophas pabota Nel «[IpuroroBieHue pacTBOpOB».

[Ipurorosnenue pacTBOpOB 3aJaHHOM MAacCOBOW JOJIEH PACTBOPEHHOI'O BEILIECTBA, IIPOBEICHUE
peakiuuii HMOHHOrO OOMEHa, OINpe/eleHue Cpelbl pPACTBOPOB BEIIECTB C  IOMOIIbIO
YHHUBEPCAIBHOI'O HMHIUKATOpa (Kucias, HEUTpajbHas, LIENOYHAs). 3aJaHUsl Ha COCTaBJICHHE
MOHHBIX peakuuil. Pemenue mpakTHKO-OpMEHTUPOBAHHBIX PACUYETHBIX 3aJlaHUM Ha pacTBOPSI,
UCTOJIb3yeMble B OBITOBOM M MPOU3BOJCTBEHHOMN JAEATEIbHOCTH YEJIOBEKa

KonTpoabnas pabora
1

CrpoeHue BeliecTBa U XMMUUYECKHE peakluu (1o paszaeny 1)

Pasznea 2. Heopranuueckasi xummsi

10

Tema 2.1.
DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIICCTB

Coaep:xaHue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

Merauibl. [lonoxxkenue wetawioB B I[lepHoanYecKOd CHCTEME XHUMHYECKHX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue ¢Gu3nvecKkue
cBoiictBa MeTtayyioB. CIIaBbl METAJJIOB. DJEKTPOXMMHYECKUN PsJl HAMpPsHKEHUH METasuIoB.
XHWMHYECKUE CBOMCTBA BAKHCHUIIINX METAIUIOB (HATPHM, KaJIHMi, KalnbI[Ui, MAarHUHA, aTIOMHHHH,
LIUHK, XpOM, XeJie30, MeIb) MU HX coenuHeHuid. OOmme crnocoObl MOJYYSHHS METaJUIOoB.
IIpumeHeHne MeTaIoB B ObITY M TEXHUKE

Hemeramnsl. [Tonoxxenne HemeTaninoB B [lepruoandeckoit cucteMe XMMHYECKUX 31eMeHToB J[. M.
MenzaeneeBa M OCOOCHHOCTH CTpOEHHUS aromMoB. @Du3MYecKHe CBONCTBA HEMETAIIOB.
AnyoTponus HeMeTalyIoB (Ha MpUMeEpPe KUCIopoJa, cepbl, pochopa u yriepoaa). XuMUUECKHUE
CBOICTBA U MPUMEHEHHE BKHEHUIITUX HEMETAIIJIOB (TaJloTeHOB, Cepbl, a30Ta, pocdopa, yriaepoaa
U KpPEeMHHUS) M WX COEAUHEHUH (OKCHJOB, KHCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOJIHBIX
coennHennil). [IpuMeHeHne Ba)XKHEMIINX HEMETAIOB U UX COCIMHEHUM

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHU/IOB,
KHCIIOT, coyiel U Ap.). ['eHeTnueckas cBS3b HEOPTaHWYECKUX BEIECTB, IMPHUHAUIEKAIMINX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BELIECTB, BOJAOPOAHBIX
COEJTMHEHMH, BHICIIMX OKCHJIOB M TUAPOKCUIIOB

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padbota Ne6. «OU3NKO-XUMHUYECKHE CBOWCTBA HEOPIAHUYECKUX BEIIECTBY.
CocraBiieHne ypaBHEHUH XMMHMUYECKHX PpEaKIMM € ydyacTHEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKHUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METaUIOB, HEMETAUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUI M aM(OTEPHBIX T'MIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PacuéTthl Macchl BemecTBa il 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WIH

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.2
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00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKLMHU BEILIECTB, pacy€Thl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MPOJYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IpuMecH. Perienue npakTuko-
OpUEHTUPOBAHHBIX 3aJaHHIl Ha CBOWCTBA, COCTaB, MOJIyueHHE W O€30MacHOE HCIOJIb30BaHUE
BXHEHUIINX HEOPTraHWYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHON NESTETLHOCTH YeIOBEKa

Tema 2.2. Coaep:xkaHue yueOHOro MaTepuaja 2 OK 01
Wnentuduxanus JIaGopaTopHble 3aHATHS 2 OK 02
HCOPraHMICCKUX JIaGoparopnas padota Ne2 «MneHTnukanus HeOPraHNIECKUX BEIIECTBY. OK 04
BCIICCTB Pemienue sxcnepuMeHTaIbHBIX 33134 [0 XUMUYECKUM CBOMCTBAM METANIOB U HEMETAJUIOB, 110

pacro3HaBaHUI0 M TOJYYEHHI0 COEAMHEHHH METaJUIOB M HEMETaJUIOB (B3aUMOJEHCTBUE

TMJIPOKCUA AJIFOMUHMS C PaCTBOPAMH KHUCJIOT U 1ienoueil,). Mnentudukanus HeopraHndeckux 2

BEIIECTB C HCIOJb30BAaHHEM HX (U3NKO-XUMHUECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX

peakuuii. KauecTBeHHble peakuuu Ha cyiab(paT-, KapOOHAT- U XJIOPUJ-AHUOHBI, Ha KaTHOHbI

METAJIJIOB U KATHOH aMMOHUS
Kontpoasnas pabora N
2 CBoiicTBa HEOPraHUYECKUX BEILIECTB (10 pasneiny 2) 2
Pa3nen 3. TeopeTnueckue 0OCHOBBI OPraHHYeCKOH XUMHH 4
Tema 3.1. Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK 01
Knaccudukanmus, Teopernueckoe odyuenune 2 K 1.1
CTpOCHHE u|[IpenMer opraHM4ecKOi XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE B ITOJYYEHUH HOBBIX IK 1.2
HOMEHKJIaTypa BEIIECTB M MarepuaioB. Teopus CTpoeHus opraHudeckux coenuHeHnii A.M. byrtneposa, eé
OpPTraHUYeCKUX BEIIECTB |OCHOBHBIE MOJ0XKEeHUS. CTpYKTypHBIE (hOpMYJIIbl OpraHUYECKHX BellecTB. ['omonorus, nzomepus.

XuMuyeckas CBsI3b B OpraHM4ECKUX COCTUHEHUSX: KpaTHBIE CBS3H, G- U TM-CBS3H. 2

IIpencraBnenne o kiaccu(UKalUMU OpraHMYECKHX BellecTB. HoMeHKaTypa OpraHHuecKux

COEMHEHNI (cucTeMaTHdecKas) M TpUBMAJIbHBIE Ha3BaHUS BaXXHEHIIMX MpelcTaBUTENEN

KJIACCOB OPraHU4ECKHNX BEUIECTB

IIpakTnyeckue 3aHATHSA 2

[IpakTuueckas pabora Ne7. «HomeHknaTypa opraHM4eCKUX BEIIECTBY.

Os3nakomiieHHe C oOpa3llaMM OpraHMYeCKMX BEIIeCTB M MaTepHajaMM Ha HUX OCHOBE,

MOJICIMPOBAaHME  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHME W  ONHCaHHE

JI€MOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHMYEeCKUX BEIIECTB MpPU HArpPEeBaHUU 2

(HHaBHeHI/IC, 06yr JIJUBAHUC H FOpCHI/Ie). CocraBicHHE MOJHBIX U COKpPAIICHHBIX CTPYKTYPHBIX
CbOpMy.H OpTraHU4YC€CKUX BCHICCTB OTACJIBHBIX KJIACCOB, HWCIOJb3Yyd HX HA3BaHUA 11O
CHUCTEMaTHUYECKON H TpI/IBI/IaHLHOfI HOMCHKIJIATypC (3TI/IJ'IeH, AllCTUJICH, TJIMICPUH, (I)CHOJ'I,
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(dbopMaibaerul, yKCyCcHas KHUCJIOTa, MIMIMH). PacueTsl mpocTeimed GopMysIsl OpraHMYecKon
MOJIEKYJIbI, HCXOISl U3 3JIEMEHTHOTO cocTaBa (B %)

Pazpnen 4. Yriesoaopoast 8
Tema 4.1. Conepsxanne y4eGHOro MaTepuasia 6 OK 01
YrieBonopossl M HX| TeopeTHueckoe oGydeHHe 6 OK 02
IIPUPOAHBIC MCTOYHUKM| [TpenenpHbIC YTIIEBOAOPOIBI (ATKAHBI): COCTAB U CTPOCHUE, TOMOJIOTHYECKUI psii. MeTaH u 3TaH: OK 04

COCTaB, CTPOEHHUE, (U3UYECKUE U XUMHUYECKHE CBOMCTBA (peaklUH 3aMelleHHs U TOpEeHus), 2 TIK 1.1

I10JIyYE€HUE U IPUMEHEHHE. TIK 1.2

HempenenbHbie yriaeBomopob! (alKeHbl, aIKaJANCHBI, aJIKHHBI).

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psjl. DTUJIEH U MPONMIIEH: COCTaB, CTPOEHHUE,

¢bu3nyeckre 1 XUMHUUECKUE CBOICTBA (peakluy r’uApUPOBaHUs, TaJOr€HUPOBAHMsI, THIpaTaLiH,

OKHCJICHUS U TIOJMMEPU3ALINN) TIOTyYEHUE U IPUMEHEHUE.

Anxaauensl: Oyraguen-1,3 u metunOyraauen-1,3, XuMHU4eCKoe CTPOEHHUE, CBOMCTBA (peakuus

NOJMMEpPU3aliK), MPUMEHEHUE (U1 CHHTE3a MPHUPOIAHOTO M CHHTETUYECKOTO KaydyKa M 2

pPE3HHBI).

AJNKUHBI: €COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHUH psl. ALIETUIIEH: COCTaB,

XMMHUYECKOE CTpOCHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBa (peakuuu TUIpUPOBAHMUS,

rajJoOreHUpPOBaHMsl, THIPATAllMd TOPCHHs), TMOJyYeHHE ¢  TNpUMEHeHHe  (MCTOYHHK

BBICOKOTEMITEPATYPHOTO TJIAMEHH ISl CBAPKU M PE3KU METAILIOB)

ApomMaTtrueckue yriieBoJ0pobl (apeHbl). beH301 U TOJyol: cocTaB, CTpOCHUE, (DU3NYECKUE U

XMMUYECKHE CBOMCTBA (PEaKIMU raJIoreHUPOBaHUS U HUTPOBAHUs), TOJyYEeHUE U IPUMEHEHHE.

TokcruHOCTh apeHOB (BIUsiHUE OCH30J1a Ha OPraHU3M YelioBeKa). ['eHeTH4ecKas: CBS3b MEKIY

YIJI€BOIOPOAAMH, IPUHAUIEKAIIUMHI K Pa3IMYHbIM KJIacCaM.

[Ipupoanble NCTOYHUKHU YIIIeBOAOPO0B. [IpuponHblii ra3 u nonyrHele HedTsAHBIE Ta3bl. HedTh 2

u e€¢ npoucxoxaeHue. CrnocoObl nepepaOOTKM He(TH: MEPEroHKa, KPeKUHI (TepMHUYECKU,

KataauTuueckuit), nuponu3. [lpoxykTel mnepepa®oTku HepTH, HMX NPUMEHEHHE B

IIPOMBIIITIEHHOCTH

u B 6bITy. KaMeHHBIH yrosb ¥ MPOAYKTHI €ro nepepaboTKH
Tema 4.2. Coaepxanue yueOHOro MaTepuaJa 2 OK 02
Dusuko-xumuueckue |JlaGoparopHbie 3aHATHSI 2 OK 04

CBOMCTBA
YTJIEBOJAOPOAOB

JlaboparopHast pabota Ne3 «CBoMCTBa YTIIIEBOIOPOIOBY.
TpuBuanpHast U MEXIyHapOIHAS HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, CITOCOOBI MOIYyYCHUS
yriaeBo1opoioB. llonyueHue 3TuiaeHa W W3YYEHHE €ro CBOMCTB. MoOJenupoBaHHE MOJIEKYT U
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XMMHYECKHX MPEBPAICHUN YIIICBOAOPOIOB (Ha MpUMepe TaHa, ITUIICHA, alleTHICHA U 1p.) U
raJIOreHOMPOU3BOIHBIX

Pasznea 5. Kucaoponocoaepxamme oprannyecKkue coeInHeHus 14
Tema 5.1. Coaeprxanue yueOHOIro MaTepuaJia 2 OK 01
Crouptel. ®enon Teopernueckoe o0yueHue 2 OK 07

[IpenenbHbIC OHOATOMHBIE CIIUPTHI (METAHOJ M ATAHOI): CTPOCHUE, (PU3NYECKHUE U XUMUYCCKHE

CBOIMCTBA (peaklMy C aKTUBHBIMH MeETaJlJlaMH, TaJOr€HOBOJOPOIaMH, FOPEHUE), IPUMEHEHHUE.

BonoponHbie cBA3M MeX1y MOJIEKYJaMu CHUPTOB. PU3MOJIOrMUYECKOe JecTBUE MeTaHoja U

3TaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoOroaroMHble CIIUPTHI (ITUIICHIIIUKONbD U TJMIEPHH): CTPOCHUE, (PU3NYECKHE U XUMUYCCKHE 2

CBOMCTBAa (B3aMMOJEIHCTBUE CO IIEJOYHBIMU MeETaJJIJaMHM, KauyeCTBEHHas peakuus Ha

MHOTI'0aTOMHBIE CHUPTHI). PU3NOIOrMUecKoe JeicTBUe Ha OopraHu3M uyenoBeka. [IpumeHenue

[JIMLEPUHA U ATUJICHTJIUKOJISL.

@enon. CtpoeHue MOJIEKYJbl, (U3NYECKUe U XUMHUYECKHe cBOMcTBa (eHona. TOKCHYHOCTH

denHona, ero puznonornyeckoe neiicTBre Ha Opranu3M 4yenoseka. [Ipumenenne gpenona
Tema 5.2. Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK 01
Anbaeruapl. TeopeTnueckoe odyuenune 2 OK 02
KapOoHOBBIE KMCIIOTBL. | AJibJIeruibl ¥ KETOHBI ((OpMabIeru)], aleTalbIeru, aleToH): CTPOeHHe, (PU3MYECKUe | OK 04
Cnoxnbie 5pupst XUMHUYECKHE CBOMICTBa (peakIMH OKHUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIE DPEAKIINH),

IIOJIyYE€HUE U IPUMEHEHHE.

OIHOOCHOBHBIE TIpENETbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs W YKCYCHAasi KHCIIOTHI):

cTpoeHue, (¢uU3MYecKue M XHMHYECKHe CcBoiicTBa (oOuiue CBOWCTBA KHCJIOT, pEaKLus 5

stepudukanuu), moaydyeHue U mnpuMmeHeHue. CrTeapuHOBas W OJEMHOBas KHCIOTHI Kak

MIPEJICTaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX

MOIOIIEE ACHCTBUE.

CrnoxHble 2pUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ 'HAPOIN3 CIOXKHBIX 3GUPOB. KUpBHI.

I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posis )KUPOB
Tema 5.3. Coaepxanue yueOHOro MaTepuaJa 2 OK 01
YrieBomsl Teopernyeckoe odyueHue 2 OK 02

VYrieBoabl: cocTaB, KiacCH(UKAIUSA YIJI€BOAOB (MOHO-, M- M MoJucaxapuisl). ['mroko3a — OK 04

MPOCTEHIINI MOHOCaxXapH: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (pU3MYEeCKHe M XHUMHUYECKHe 5

CBOWCTBa TIIOKO3bI (B3aumojeicTBue ¢ ruapokcugom menu (II), okucneHne aMMHAYHBIM
pactBopoM okcuga cepedpa (I), BoccranoBieHue, OposkeHHE TITFOKO3BI), HAXO0XKJICHHE B IPUPOJIE,
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MPUMEHEHHE TJIIOKO3bI, OMOJIOTMYECKAas pPOJIb B JKU3HEJACATCILHOCTH OpPraHM3Ma dYeloBeKa.
dorocunTe3. PpyKTO3a KaK H30MEP TIIOKO3HI.

Caxapo3a — NpeJICTaBUTEIb IUCAXAPHJIOB, THIPOJIHM3 Caxapo3bl, HAXOXKJICHUE B MPHUPOJAC U
MIPUMCHCHHE.

[Tonucaxapupl: KpaxMaa W IEJUII0J03a KaK MPHPOJIHbIC mojauMepbl. CTpoeHHE KpaxMmaya W
[[EJUTIONIO3bI, (PU3UYECKUE M XUMUYECKHE CBOMCTBA Kpaxmaiia (THIpOJIn3, KAaueCTBEHHAS PEeaKIIHs
C MOJIOM)

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOJ0COIePIKALIUX
OpraHNUYeCKUX
COeIMHEHUN

Conep:xaHue y4eOHOIro MaTepuaJia

I

IIpakTnyeckue 3aHsATHS

o

[Ipaktnueckass pabora Ne§. «HoMmeHkiaTypa KHCIOPOAOCOJEPKALUIMX OPraHUYECKUX
COETUHEHUIY.

TpuBuanpHas U MeXAyHapoAHass HOMEHKIIaTypa, XMMUYECKHUE CBOMCTBA, CIIOCOOBI MOTyYEHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KHCIOT U 3(UPOB, AIbAETUA0B U KeTOHOB. COCTaBlIEHHE CXEM
peakuuii (B TOM 4YHUCJIE€ IO MPEAJOKEHHBIM LENOYKaM IPEBpAIICHMI), XapaKTepU3YIOLUX
XMMHYECKHE CBOWCTBA KUCIOPOJIOCOAEPIKAIINX OPraHUYECKHX COEAMHEHUM

[Ipaktuyeckas padora Ne9. «Xumuyeckne u (U3NUIECKHE CBOMCTBA KHCIOPOIOCOAEPIKAIINX
OpPraHUYECKUX COECTUHEHUSY.

[IpoBenenue, HAOMIOACHWE M ONHMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAueCTBCHHBIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCcieHHe sTaHonma okcuaom Mmemu (I1)),
MHOT0aTOMHBIX CIHPTOB (B3auMojeiicTBue riuiepuHa ¢ ruapokcuaom meau (1)), ambaernaon
(okuceHHEe aMMHa4YHBIM pacTBopoM okcuma cepedpa(l) u ruapokcumom wmemm  (I1),
B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), U3yYEHHE CBOWCTB pacTBOPA YKCYCHOM KHUCIIOTBI

OK 01
OK 02
OK 04

Pa3nes 6. AzoTcoaepskaiue OpraHi4ecKue CoeJuHEeHH

o

Tema 6.1.
AMMHEL.
AMMHOKHCIIOTEL.
benku

ConepxaHue y4eGHOro MaTepuaJjia

o

TeopeaneCKoe oﬁyqeﬂue

N

AMHHBI: METUJIAMUH — MPOCTEUIINNA MPEACTABUTENb aMUHOB: COCTaB, XMMHUYECKOE CTPOCHHUE,
(bu3YecKre U XUMUYECKUE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE.

AMUHOKHCTIOTHI Kak amM(oTepHble OpraHHMYecKue coeAuHEeHUs. DU3NUecKne U XUMHUYECKHE
CBOWCTBa aMHHOKHUCJIOT (Ha TpHUMepe TJUIMHA). bHuonormdeckoe 3HAYCHHE aMUHOKHUCIIOT.
Ilenrtuabl.

benku xak mpupoaHsie moauMepsl. [lepBuuHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEJIKOB: TUAPOIIN3, NEHATYPAllHs, KAUECTBEHHBIC PEAKIINH Ha OCIKH

IIpakTnyeckue 3aHATHSA

OK 01
OK 02
OK 04
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[IpakTrueckas padota Nel0. «CBoicTBa a30TOCOECPIKAMNUX OPTAaHUIECKUX COCTUHECHUI.
dusznueckue M XUMUYECKHE CBOICTBA aMUHOB (pEaKIMU C KHUCJIOTaMU W TOPEHHs) H

aMMHOKHUCIIOT (Ha npuMmepe ruuuHa). HaOnronenue n onucanue 1€MOHCTPALMOHHBIX OIBITOB: 2

JIeHaTypanus OEIKOB MPU HarPEBAaHHUH, IIBETHHIC PEAKIINU OEIIKOB
Pa3nen 7. BoicokomoJieKyIsipHbIe COeTHHEHHSI 2
Tema 7.1. Coaeprxanue yueOHOIro MaTepuaJia 2 OK 01
[TnacTmacchsl. IIpakTHyeckue 3aHATHSA OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Nell. «CunTre3, aHanu3 W KIACCU(PHUKAIMS BBICOKOMOJICKYISPHBIX OK 04

COEIMHEHUI IIK 1.1

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYIISIDHBIX COEAMHEHHI: MOHOMEp, TIOJHMED, IIK 1.2

CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJIMMEpPU3ALUH, CPEIHss MOJIeKyJsapHass Macca. OCHOBHBIE

METO/BI CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHUH — MOJIMMEPU3aLUs M TOJTUKOHICHCAIIHSI. 2

O3nakomiieHHe ¢ oOpa3laMd HNPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yyKOB:

IUTACTMACCHI (MTOJIMATUIICH, TIOJIUIIPOITMIICH, TIOJTMBUHIIXJIOPU], MTOJUCTHPON); HATypaTbHBIA U

CHUHTETHYECKUE Kaydyku (OyTaJMCHOBBIH, XJOPOIPEHOBBIH U HM3ONPEHOBBINH); BOJIOKHA

(maTypasibHBIE (XJIONOK, IIEPCTh, HIEIK), MCKYCCTBCHHBIC (AleTaTHOE BOJOKHO, BHCKO3a),

CHHTETHYECKHUe (KaIlPOH M JIaBCaH)
KonTposbnasi pa6ora .
3 CTpyKTypa 1 CBOICTBA OPraHUYECKUX BelecTB (1o pasnaenam 3-7) 2
IIpodeccnonaibHO OPEHTHPOBAHHOE COJePKaHUE (COAepKAHUe TPUKJIIATHOTO MOLYJIs) 6
Paznen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEJbHOCTH YeJI0BEeKA 4 OK 01
Tema 8.1. Conep:xaHue yueOHOro MaTepuaJia 4 OK 02
XHUMUYECKUe Teopernueckoe o0yuenmne . OK 04
TEXHOJIOTUH [IpaBuia 5K0JIOTMYECKH 11€J1ecO00pa3HOro MOBEJCHUS B OBITY M TPYIOBOM JEATETHLHOCTH B OK 07
B MOBCEJIHEBHOM | [IE/IsIX COXPAHEHUSI CBOETO 3/I0POBbSI M OKPYKAMOMICH MPUPOTHOM Cpelpl, OMacHOCTh IIK 1.1
¥ TIpO(ECCHOHANLHOMN | BO3ACHCTBIS Ha JKMBBIE OPraHW3Mbl OPraHUYECKMX BEIIECTB OTIAEIBHBIX  KJIACCOB IIK 1.2

ACATCIIBHOCTH YCJIIOBCKA

(YyrneBoaopopl, CHHUPTHL, (EHOJIBI, XJIOPOPraHMYECKHE IPOU3BOJIHBIE, AlbICTUIBI U Jp.),
[I0Ka3aTejb MPEAEIIbHO JOMYCTUMONW KOHLEHTPALUU U €T0 UCII0JIb30BAHHUE.

Ponp xumuu B oOecriedeHMH SKOJIOTMYECKOM, SHEPreTHYecKONM M IMULIEBOW Oe30MacHOCTH,
pa3BUTUM MEIMLMHBI, CO3JaHMM HOBBIX MaTepuaJoB (B  3aBUCUMOCTH OT BHJA
npodeccnoHanbHOM 1eATeIbHOCTH ), HOBBIX HICTOYHUKOB YHEPIHH (a1bTEpPHATUBHBIE HCTOUHUKH
sHeprun). IloHsATHE O HaAy4HBIX METOJaX IO3HAHUS BEIIECTB M XHWMHUYECKUX pPEaKlui.
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[IpencraBienuss 060 OOMIMX HAyYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJYYEHHs BaKHEUIIUX
BEILECTB (Ha MpUMepax MPOU3BOJICTBA aMMUAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMusT W 300pOBbE YEIOBEKAa: MpaBuja OE30MaCHOrO KCIOIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMMHH B MIOBCEIHEBHON YKH3HU

IIpakTnyeckue 3aHsATHS

[Ipaktuyeckas padora Nel2. «lIpuMeHeHHE XMMHYECKUX BEIIECTB U TEXHOJOTUH C Y4ETOM
Oyayiuel npodeccuoHanbHOMN NesTETbHOCTH.

Pemenue keiic-3a1ay 1o TeMaM: IHIIEBBIE IPOAYKThl, OCHOBBI PALMOHAIBHOIO IUTaHMS,
BOKHEHIINE CTPOUTENBbHBIE W  KOHCTPYKLHMOHHBIE MAaTEpHajbl, CEIbCKOXO3AHCTBEHHOE
IIPOU3BOJCTBO, KPACKH, CTEKJIO, K€paMHKa, MATepUajbl I JJIEKTPOHHUKH, HAHOMAaTEPHUAJIbI,
TEKCTWJIbHBIE BOJIOKHA, MCTOYHHMKM DSHEPruM, OPraHUYECKHUE W MHUHEpalbHble YI00peHus,
JIEKapCTBEHHBIE M KOCMETUYECKUE MPETraparThl, ObITOBAast XUMUS, MAaTEPHAJIBl U3 HCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3ammra: [lpeacraBieHue pe3ynbTaTOB pEIICHUS Keic-3amady B (GopMe MHUHH-TOKIaAa
(tormyckaeTcs UCNOJIb30BaHUe rpa)uuecKUX U NPE3eHTAllMOHHBIX MaTepHaJIoB)

IMpome:kyTouHasi aTTecTanusi no qucuunaune (nuddepeHnnpoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUA PEAJIM3ALIMN IHPOI'PAMMUbI
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA

3.1. TpeGoBanuss K MHHHMAJBHOMY MAaTePHAJIbHO-TEXHMYECKOMY
o0ecrne4eHn 10

Jlist peanuzanuu NporpaMMbl MpeaMeTa JODKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/HIIN y4eOHOM
XUMHUYECKOH J1abopaTopuH.

OGopynoBanne y4yeOHOro kKaOmHera (HArJIsIAHbIE MOCOOMS): HaOOPHI
LIAPOCTEP/KHEBBIX MOJENIECH MOJEKYJ, MOJEIH KPUCTALIMYECKUX PELIETOK,
KOJUIEKIIUM TMPOCTBIX M CIOXHBIX BEIIECTB W/WIM KOJUIEKIUH TMOJIUMEPOB;
KOJUIEKIUSI TOPHBIX MOPOJI U MUHEPAJIOB, Tabnuua MenpaeneeBa, yueOHble (PUIIbMBI,
U poBbIe 00pa30BaTEIbHBIE PECYPCHI.

Texnuyeckue cpeacrsa o00y4eHHMsl: KOMIBIOTED C YCTPOWCTBAMHU
BOCIIPOU3BEJEHUSI 3BYKa, MPHUHTEP, MYJIbTUMEAHA-NIPOEKTOP C SKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-IIPE3EHTEP IS IPE3CHTALU.

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

Ilepeyenb pexoMeHayeMbIX Yy4YeOHbIX H3AaHuMi, VHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIMTePaTypPhbl:

OcCHOBHbBIE HCTOYHUKH:

1. Pymsutuc, I'. E. Xwumusa: 0a30BbIii YypOBEHb : YYEOHUK JJIst
0o0pa30oBaTeNbHBIX OpraHu3aluil, pean3yIOIHUX 00pa30BaTeNIbHbIE MPOTrPaMMBI
cpeaHero npodeccuonanbHoro oopazosanus / I'. E. Pymsutuc, ®. I'. denpaman. —
2-¢ m31. — Mockaa : [IpocBemenue, 2025. — 336 ¢. — ISBN 978-5-09-124954-5.
— Texct : 31eKTpOoHHBIN // DNEKTPOHHBIN pecypc HUPPOBOK 00pa3oBaTEIHLHOM
cpensl CITO PROFo6pa3zoBanue.

2. JIynetiko, T. I'. Xumus : yueonuk ansa CIIO / T. I'. Jlyneiiko, O. B. /16570,
E. A. PemiernukoBa. — 2-e u3g. — CapatoB, Mocksa : [IpodoOpazoBanue, At [1u
Ap Menua, 2024. — 308 c. — ISBN 978-5-4488-1955-1, 978-5-4497-2852-4. —
TekcT : 2JIeKTPOHHBIN // DIEKTPOHHBIN pecypc UG pPoBOit 00pa3oBaTEILHON Cpeabl

CITIO PROFo6pa3oBanue.
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JlonoJHUTeIbHbIE HCTOYHUKHU

2. Heuaes, A. B. Xumus : yae6noe mocodue myst CI1O / A. B. Heuaes ; ox
penakuueir M. I'. MBanoBa. — 3-e wuszn. — CaparoB, ExkatepunOypr
[TpodobpazoBanue, Ypansckuii penepanpabii yauBepcuter, 2024, — 110 ¢. —
ISBN 978-5-4488-0467-0, 978-5-7996-2818-5. — Tekct : 53JIeKTPOHHBIA //
DNEeKTPOHHBIA  pecypc 1 dpoBoit o0Opa3oBaTeabHOM cpenbl CIIO
PROFo6pazoBanue.

HNuTepHeT-pecypceobl

www. pvg. mk. ru (omummuana «Ilokopu BopoObeBbI TOphI»).

www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAUT AJISI IIKOIBHUKOB « XUMUS» ).
www.alhimikov.net (O6pa3oBaTeIbHBIN CANUT JJIS IKOJIBHUKORB).

www. chem. msu. su (QyekTpoHHass OMOIMOTEKA IO XUMHUH ). WWW.enauki.ru
(MHTEepHEeT-u3/1aHue il yuuTene « ECTecTBeHHbIE HAyKny).
www. lseptember. ru (MeTonnueckas razera «llepBoe ceHTIOps).
www. hvsh. ru (kypran «Xumus B mkose»). www.hij.ru (kypHan «Xumus u
KU3HBY). Www.chemistry-chemists.com (3eKTpOHHBIN KypHal «XUMHKA U

XUMUSI»).
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4. KOHTPOJIb M OIEHKA PE3VYJIBTATOB OCBOEHUSA
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA
KonTponb u  oneHka  pe3ynbTaroB  OOy4YEHHUS  OCYILIECTBISIETCS

IPENoAaBaTesieM B IIPOLIECCE MPOBENCHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX
paboT, TECTHPOBAHMSI, a TaKXKE BBINOJIHEHUS OOYYaIOUIMMUCS WHAMBHIYaJbHBIX
3aJlaHAl, MPOEKTOB, HCCIeNOBaHUM. Pe3ynbrarbl 0Oy4YeHUs OINPEAENSAIOT, YTO
oOydJaroluecs: TOJDKHBI 3HaTh, MOHUMATh U JAEMOHCTPHUPOBATH MO 3aBEPIICHUH
U3YYEHUS JUCLUIUINHBIL.

Oobmasi/mpodeccnoHabHasA Pasnen/Tema Tun oueHoYHbIX
KOMIIeTEeHIHUA MepOonpusTHI
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3az1a4 mpodecCuoOHAIBHOMN 1eATeTbHOCTH Tema 2.1,2.2
MPUMEHHUTEIFHO K Pa3INuHbIM KOHTekcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7.1 VYerHbli onpoc
Tema 8.1 Pemenune pacu€THbIxX 3a1a4
OK 02. Mcnonb30BaTh COBPEMEHHbIE Tema 1.2, 1.4, Habmonenue 3a xonom
CpEACTBA IMOUCKA, aHAIIN3a U 1.6,1.7 BBITIOTHEHHA HPaKTUKO™
UHTEpIpeTanuu uapopmanuu, u Tema 2.1,2.2 OPHCHTHPOBANHBIX 3a/aHHMH
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS Tema 4.1, 4.2 Hpencrasienue
BBITIOJTHEHUS 33124 PO eCCHOHATBHOM Tema 5.2-5.4 PE3YJILTATOB
NEeSATeTbHOCTH Tema 6.1 TPaKTHACCKHIX 1
Tema 7.1 71a00paTOPHBIX paboT
Tema 8.1 IIpoBeaeHnEe XMMUYECKOTO
OK 04. Tema 1.7 SBKCHepHMeHTa
D¢ hexTuBHO B3aUMOIeHICTBOBATH U Tema2.1,2.2 Ks;igziebiz;
paboTaTh B KOJIEKTHBE H KOMAH IE Tema 4.1,4.2 6
Tema 5.2-5.4 PaboT 1o
Tema 6.1 pazzenam AUCIHUIUIMHBI
Tena 7.1 Onenka CaMOCTOATENLHO
Tema 8.1 BBINONTHEHHBIX 38/laHHH
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 3alITa PEICHNS KefiC- .
. 3aja4 (c yuyetoMm Oymymieit
OKPYKaroIle cpensl, Tema 5.1 IPOBECCHOHATHHOF
pecypcocOepekeHnIo, MpUMEHTh 3Hanust | Tema 8.1
00 M3MEHEHUH KJIMMaTa, IPUHIUIIBI HBeHTeHLHOCTH) .
OEpEKITMBOTO MTPOU3BOJICTBA, YPHEKTUBHO H;;ﬁ;;;?gflia;almn
JICICTBOBATh B UPE3BbIYANHBIX CUTYAIUSIX ATTECTALIH
IIK 3.1. UndopmupoBath Ha IpueMe u Tema 2.1
KOHCYJTBTUPOBAaHUU CYOBEKTOB IpaBa 1o Tema 3.1
BOITPOCAM COIUATLHOTO 00€CTICUeHUS U Tema 4.1
COLMAJIbHOM 3aLUTHI. Tema 7.1
Tema 8.1
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