MuHHCTEpCTBO HAYKH U BhICIIero oOpa3oBanus Poccuiickoit dexepannu
denepanbHOE rocy1apCcTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE
YUpEKACHUE BBICIIET0 00pa3oBaHUs
«TamboBckut rocyrapcTBeHHbIN yHuBepcuter umenu I'.P. Jlep:xaBuna»
WHCTUTYT SKOHOMHKH, HHPOPMALIMOHHBIX TEXHOJIOTHHA U KPEaTUBHBIX MHIYCTPHIM
®axynbTeT HTHPOPMAIIMOHHBIX TEXHOJIOTHH U IKOHOMUKH
Kadenpa maremaTnyeckoro MoaenupoBaHus 1 HHPOPMALMOHHBIX TEXHOJIOTUI

KTOP UHCTUTYTA
skeBHUKOBa T.M.

PABOYAS ITPOT'PAMMA JUCHUITJIIMHBI
OV /.12 Xumus

OBIIEOBPA30OBATEJIBHOI'O LIUKJIA
00pa3oBaTeNILHOM MPOrPaMMBbI CPEIHETO MPO(PECCHOHATBHOTO 00pa30BaHUS - MIPOrpaMMa

MOJIFOTOBKH CIEITUAIMCTOB CPEAHETO 3BEHA 10 CHCIIUATIEHOCTH
09.02.11 Pa3padoTka u ynpapJjeHue NPOrpaMMHBIM o0ecrieYyeHueM

HanpagyeHHoctb: Be6-paspa6orka

Kammduxarms
IIporpammuct

I'ox nabopa 2026

Tam60B — 2026



Pa3paboTunk nporpammsi:

A
“’f»\ Tpyxur JI.B., npenonmaBarens JlepKaBUHCKOTO JIULES
®I'BOY BO "Tam00BCK#ii TocynapcTBeHHbIH yHUBepcuTeT uM. I'.P. Jlepkasuna”

PaGowass mporpamma  pa3paborana Ha OCHOBe TpeOoBaHWil  (emepaabHOTO
rOCyJJapCTBEHHOI'0 00pa30BaTEeIbHOTO CTaHAApTa CpeHero oouero oopazoBanus, heaepanbHOM
oOpasoBarenbHON TporpaMmel  cpeaHero obmiero oo6paszosanusi, ®I'OC CIIO ¢ yderom
noinydaemoi cneumanbHoctH  09.02.11  «Pa3paboTka M ympaBieHHE MPOTrPaMMHBIM
o0OecrieueHUEeM» U yTBepKAeHa Ha YueHoM coBere [lepxkaBunckoro auines 30 mapra 2026 1.,
npoTtokoi Ne 14.



Conep:xkanue

. OBIIASI XAPAKTEPUCTHUKA PABOYEIl IMMPOTPAMMBI
YYEBHOM JUCLIUILINHEI

. CTPYKTYPA n COJEP)KAHUE YYEBHOH
JUCIUIIVIMHbI

. YCJOBUS PEAJIM3ALIMU YYEBHOM JUCIUILIUHBI

. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHUS

YYEBHO JUCLUNIAHBI

18

24



1. O0mas xapakTepuCTHKA NPUMEPHOI1 padoueil MporpaMMsl
0o0meo0pa3oBaTeIbHOM IMCUMILIUHBI « XUMUA»

1.1. Mecto aucuuniaunsl B crpykrype OII CITO

OO6meobOpa3oBaTenbHas  AUCHUILIMHA «XUMUS»  ABIAETCS  00s3aTE€IbHOW  YacThiO
o0mieo0pa3oBaTenpHOro IUKIa 00pazoBaTebHON mporpammbl B coorBerctBuu ¢ ®I'OC CIIO
no crneranpHocTH 09.02.11 «Pa3paboTka u yrpaBiaeHUE TPOrPAMMHBIM 00ECIICYCHUEM.

1.2. Heau 1 njIaHupyeMblie pe3yabTAThl 0CBOCHUS IHCIUTIINHbBI
1.2.1.1leuu 3272494 AMCHUNIMHBI

Copep:xanue mporpammsbl 00I1€00pa30BaTeIbHON TUCIHUIUIMHBI «XHUMHSD) HAINPaBICHO
Ha JIOCTHKCHUE CIICAYOIINX HeJIei:

(hopMuUpOBaHHE CUCTEMBbl XMMHUYECKHX 3HAHWUN KaK BaXKHEWINICH COCTABIISIOIICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOHM JIEKAT KIIOUEBbIC TIOHATHUSA,
(yHIaMeHTalbHbIE 3aKOHBI U TEOPUU XMUMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE U MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 00OOIICHUIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE ¢ HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

) (dhopMupoBaHHE ¥ PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJaX TO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINI, HEOOXOAUMBIX I IPUOOpPETECHUSI YMEHHUI OpUEHTUPOBATHCS
B MHpE BEIIECTB M XMMHYECKUX SIBIICHUH, UMEIONINX MECTO B NPUPOJIE, B MPAKTHUECKON W
TTOBCEAHEBHOM KHM3HMU,

) pa3BUTHE YMEHUH U CIMOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U
O0OBSICHEHHEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJIFOICHUEM TMPaBUJl 0€30MacHOT0 OOpaIieHus ¢
BEIL[ECTBAMH.

3agauyu AUCHMILINHBI:

1) chopMUpOBaTh TMOHUMAHHE 3aKOHOMEPHOCTEH  MPOTEKaHUS  XUMHUYECKUX
MPOIIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpesie, a TAKKe UX CBA3b C LIETOCTHON HayYHOU KapTHHOMN
MUpA U APYTUMHU €CTECTBCHHBIMU HAYKAMH;

2) pPa3BUTh YMEHHUSI COCTaBJIATH (OPMYJbI HEOPTaHUYECKUX M OPraHMYECKUX
BEIICCTB, YpPAaBHEHHUS XUMUYECKUX PEAKIHHA, OOBSICHATH HX CMBICI, HHTEPIPETUPOBATH
pe3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKH IPOBEICHUS MPOCTEHIINX XUMHUYECKHIX
AKCTICPUMEHTAIBHBIX HMCCJICIOBAHUM C COONIOJCHHEM TMpaBUJl OE30MacHOTO OOpalieHus ¢
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHSA HaXOAWUTh, AHAJIU3UPOBATH M HCIOJB30BaTh HHPOPMAIIIO
XUMHYECKOTO XapakTepa W3 Pa3IUYHbIX HWH(OPMAIMOHHBIX HMCTOYHUKOB, BKIIOUas Y4eOHYIO
JAUTEpaTypy, HayyHbIe TyOJIUKALUU 1 UHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHUSI MPOTHO3MPOBATh MOCIECACTBUS CBOCH IEATEILHOCTH H
XUMHUYECKUX HPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB, YUYUTHIBAS BO3MOXKHbBIC
JKOJIOTHYECKHE U COLMATbHBIC BO3ICHCTBHS,

6) chopMupoBaTh MOHMMAHHME 3HAYUMOCTU JOCTIIKEHUH XHUMHYECKONM HAyKH H
TEXHOJOTHH ISl Pa3BUTHs COIMAIBHON M TPOM3BOACTBEHHON cdep ¢ yMEHHEM MPUBOJIUTH
IPUMEPBI X PUMEHEHHSI B PA3JIUYHBIX c(hepax KU3HU.



1.2.2 Ilnanupyemblie pe3yJabTaThl 0CBOeHHUsI 00pa3oBaTebHON AUCHUILIMHBI B c00TBeTcTBHH ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco060¢ 3HaYCHNE AUCIUILIHHA uMeeT mpu popmupoanuu u pa3Butuu OK u T1K.

Koa m nHammenoBanmue
(popmupyembIx
KOMIICTCHIH i

IInanupyemble pe3yJibTaThl OCBOCHHUSI M CIUILITHHBI

Oomme

JAucuMniMHapHbIe

OK 01. Bribupats
CHOCOOBI pelIeHHS
3amaq

PO eCCHOHATTLHOM

TSI TEIbHOCTH
NPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM

JINYHOCTHBIE Pe3yJabTaThl I0KHBI 0TPAKATh B YaCTH:
TPYA0BOIr0 BOCIIUTAHMS:

| rOTOBHOCTB K TPyLy, OCO3HAHUE LICHHOCTU MAacTepCTBa,
TpyIorooue;

FOTOBHOCTH K aKTHBHOM JEATEJBHOCTH TEXHOJOTHYECKOM U
COIMAJbHONH  HANPABICHHOCTH, CIOCOOHOCTh HHHUIMUPOBATH,

| IUTAHAPOBATH ¥ CAMOCTOSITEIILHO BBITIOJHATE TAKYIO NEATEIBHOCTD;
HUHTEPEC K pa3IudHbIM chepam MpodheCcCHOHATBHOMN IeATSIIbHOCTH.
MeTtanpeaMeTHbIe pe3yabTAThl J0JLKHBI 0TPAKAThH:
OBJjajleHUe YHMBEPCAJIbHbIMH Y4Ye€OHBIMH IO3HABATEJbHBIMHU
JeHCTBUSIMU:
a) 0a30Bble JIOTHYECKHE TeHCTBHS:

| CaAMOCTOSTEIBHO (hopMyIMpoBaTh M aKTyaJIU3UPOBaTH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

~yCTaHaBJn/IBaTI) CYIIECTBCHHBI TIPU3HAK WU OCHOBAHUSA IS

| CpaBHEHHSI, KJIacCH(pUKaUK B 00001IeHNS;
ONpeAeIISITh LIeNU JACSITEIbHOCTH, 3aaBaTh apaMeTphl U KPUTEPUHU
HX JIOCTHXKCHUS

| BBISIBIISATS 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pPacCMaTPUBAEMBIX

| ABJICHUSIX;
BHOCHUTh KOPPEKTUBBI B JIEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaToB LM, OLICHUBATh pUcKu IOCJICICTBUM
JIeSITeIIbHOCTH.

| 0) 0a3oBbIE MCCIIE0BATENLCKUE ICHCTBHA:
BIIAJICTh HABBIKAMHU YYEOHO-HCCIIEIOBATEIHCKON W IMPOEKTHOM
JIESITEIbHOCTH, HABBIKAMU pa3pellieHus mpooiem;

| BBISIBIISATE MPUYUHHO-CIIEICTBEHHBIE CBSI3U WU aKTyaJIU3UpPOBATh
3a/1aqy, BBIABUTATh THIIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTHI
JUISL TOKA3aTeIhCTBA CBOUX YTBEPXKICHUH, 3a/1aBaTh MapaMeTphl U

| KDUTEPUH PELICHUS,
aHAIM3UPOBATH MOJYUSHHBIE B XOJI¢ PEIICHHS 3a1a9M PE3yIbTaThI,

JucuunimHapHbIe Pe3yJbTaThl J0JKHBI 0TPaKaTh:

OP6 01. cpopMUPOBAHHOCTh MPEJACTABICHUI: O XUMHYECKOM
COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KapTHHBI MHpPa, POJH XMMHU B
TIO3HAaHUW SIBIICHUUA TIPUPOABI, B (HOPMHPOBAHWH MBINUICHUS |
KyJAbTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAJILHOW  TPaMOTHOCTH,
HEOOXOJMMOHN Il pEIIeHUs MPAKTHYECKUX 33/7a4 U IKOJIOTHYECCKH
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO M IPUPOIHOI cpere;
IIP0 02. BiazeHue CHUCTEMOIL XUMUYECKUX 3HAHWM, KOTOpas
BKJIFOUACT: OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKHI DIIEMEHT,
aToM, DJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3IIeKTpoHHBIe OpOuTaIN
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTh, 3JEKTPOOTPULIATEIEHOCTD,
CTCIICHb OKHCIICHHUS, XMUMHYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBI 00BEM, YTJIEPOJHBINH CKeleT, (PyHKIHOHANbHAs TpyIIa,
pamuKan, W30MEpHUs, H30MEphl, TOMOJIOTHUECKHH psAI, TOMOJIOTH,
YIJCBOJOPO/IbI,  KUCIOPOA- M a30TCOACPIKAIIUE  COCIUHCHMS,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (YIJICBOABI, JKUPBI, OENKH),
MOHOMEp, TMONUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIUHCHHUS, KPUCTAUINYECCKAs PEIICTKA, THIIBI XUMUYECKUX PEaKIIUi
(OKHCITUTENTLHO-BOCCTAHOBUTEIbHBIC,  3K30-U  SHIAOTEPMUYECKHUE,
peakiuu MOHHOTO OOMEHa), pacTBOP, AJNEKTPOIUTHI, HEAIEKTPOIHUTEHI,
AJICKTPOIUTHIECKAS JUCCOIUAINS, OKHUCIHTENh, BOCCTAHOBHUTEID,
CKOPOCTh XUMHUECKOHM peakiliu, XUMHUIECKOE PaBHOBECHE), TCOPUU U
3aKOHBI (TEOPHUS XUMUYECKOTO CTPOSHHSI OPraHUIeCKUX BemecTB A.M.
bytneposa, Teopus BJIEKTPOTUTHYECKON JIMCCOLIUAIINH,
nepuonnyeckuii 3axon .M. Menneneena, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKHN SI3BIK XUMUH, (AKTOIOTUYCCKHE
CBEICHHS O CBOWCTBaX, COCTaBe, IIONIydeHUH U Oe30MacHOM
HCIIOJIb30BAaHUM BAXHEUIIIMX HEOPraHMYECKUX U  OPraHMYECKUX
BEIICCTB B OBITY U IPAKTUYCCKOMN JCSITEILHOCTH YEIOBEKA;

IP6 03. chopMupPOBaHHOCTE yMEHHU BBIIBIATH XapaKTEpHBIE
NPU3HAKKM W B3aWMOCBSI3b  W3YYCHHBIX  TOHITHH, TPHUMCHITH




KpI/ITI/I‘IeCKI/I OLCHHUBATh UX IIOCTOBCPHOCTI), HpOI‘HO3I/IpOBaTL
| I3MEHEHHE B HOBBIX YCJIOBHSAX;

yMETh NMEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO W IMPAKTHYECKYFO

00J1aCTH JKU3HEAEATEILHOCTH.

COOTBETCTBYIOIINE IOHATHA TMpPHU OMNHCAHUU CTPOECHHS W CBOWCTB
HEOPraHWYECKMX W OpPraHMYECKUX BEIIECTB M HUX IPEBpALICHHN;
BBISIBJISITH  B3aMMOCBSI3b XMMHYECKHX 3HAaHUH C TIOHATHSMH H
MIPEJICTaBICHUSAMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

IP6 04. chopMUPOBAaHHOCTh YMEHHI HCIIOJIB30BaTh HAMMCHOBAHHS
XUMHYECKUX COCTUHEHHH MEXKIYHAPOIHOTO COI03a TEOPETUIECKOH H
MIPUKJIATHOW XMMWUU M TPUBHAJIbHBIC HA3BAHMS BaXKHEHIIUX BEIIECTB
(oTuneH, aueTWJIeH, TIULIEpHH, (eHon, (opManbaeru], YKCycHas
KHCIIOTa, TIUIMH, YTapHBIH Ta3, YIIEKUCHbIM ra3, aMMHakK, TalleHas
M3BECTh, HETAIlleHAs! M3BECTh, MUTHEBAS CONA M OPYTHX), COCTABIATH
(GopMyNbl HEOPraHWYECKUX M OpPraHWYeCKHUX BEIIECTB, ypaBHEHUS
XMMUYECKUX PEaKkuuid, OOBSICHATh MX CMBICH; MHOATBEPKAATH
XapaKTepHblE XHMHUYECKHEe CBOWCTBA BEIECTB COOTBETCTBYIOIIMMH
9KCIIEPUMEHTAMH U 3alTUCSIMH YPABHEHUH XUMUYECKHUX PeaKInii;

1P6 05. c(hOpMUPOBAHHOCTh YMEHHI YCTaHaBJIUBAaTh
MIPUHAUICKHOCTh HM3YYCHHBIX HEOPTaHWYECKUX U OpPraHMYECKUX
BEIIECTB K OIpEeIeNeHHBIM KiaccaM W TPYIIaM COeIWHEHHH,
XapaKkTepu30BaTh MX COCTAaB M BaKHEHIME CBOWCTBA; OIpPENeNsTh
BHJBI XMMUYECKHX CBS3ed (KOBaJICHTHAs, WOHHAs, METaJTM4ecKas,
BOAOPOAHAA), THUOBl  KPUCTAIMYECKAX  PEMETOK  BEIIEeCTB;
KJIaCCU(UIIMPOBATh XHUMUYECKUE PEAKIINY;

P66 07. chopMUPOBAaHHOCTH YMEHHH NPOBOAUTH pacyeThl IO
XUMHYECKUM (OpMyllaM W ypaBHEHHSIM XHMHUYECKHX pPEaKIHuid ¢
WCIIONIb30BaHNEM (PU3NYECKUX BEJIMYHH, XapaKTePU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJlbHBIE YCIIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; MCIIOJIE30BAaTh CUCTEMHBIE XUMUYECKHE
3HaHWSA JUISI TPUHATHS PENICHWH B KOHKPETHBIX IKU3HEHHBIX
CUTYaIMsIX, CBSI3aHHBIX C BEUIECTBAMHU U X PUMEHEHHEM.

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIC CPeJICTBA
[TOKCKa, aHaJIN3a U
HHTEPIIPETALUU
rH(pOpMAIUH 1
nH(pOpMAITHOHHBIC
TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 33124

JINYHOCTHBIE Pe3yJIbTAThI J0JKHbI 0TPAKATh B YaCTH:
| HEHHOCTH HAYYHOI'0 MO3HAHUS:
c(hopMHUPOBAHHOCTH MHPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMECHHOMY YPOBHIO pa3BUTHS HayKH U OOLIECTBEHHOM
NPAaKTUKH, OCHOBAaHHOTO Ha JHMAaJore KyJbTyp, CIOCOOCTBYIOIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBETYPHOM MUDE;
~cOBepmeHCTBOBaHI/Ie SI3BIKOBOM M YUTATEJILCKOM KYJIBTYphl Kak

Cpe€acTBa BBaHMOHCﬁCTBHH MEXKAY JOAbMHU U IIO3HAHUA MHUpPA.

JucnunimHapHble  (MpeAMETHbIE) Ppe3yJabTaThl H  JOJKHBI
0TpaXkKaTh:

IIP6 06. BrameHWe OCHOBHBIMH METOJAaMH HAYYHOTO TTO3HAHWS
BEUICCTB M XHUMHYECKHX sIBJICHUH (HaOJIOJIeHHE, W3MEpEHHE,
9KCIIEPHUMEHT, MOJICTHPOBAHUE);

P66 07. chopMUPOBAHHOCT, YMEHHH WPOBOAWTH pPAaCUYETHl 10
XUMHUYCCKUM (HOpMyJiaM W ypaBHEHHUSIM XUMHUYECKHX PEaKIMid ¢
HCIOJb30BaHUEM (PU3MUYECKUX BEIMYMH, XapaKTEPHU3YIONIUX BEIICCTBA




po(heCCUOHANTBHOMN
JIeSTENBHOCTH

MeTtanpeaMeTHbIE Pe3yJIbTATHI I0JKHBI 0TPAKATh:
OBiaieHHe YHUBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMU
AeUCTBUSAMM:

| B) paboTa ¢ undopmanueii:

BIIQJICTh HABBIKAMHU TIONYYCHHUS WHQPOPMAIMA U3 HUCTOYHUKOB
pasHBIX THIIOB, CaMOCTOATEIHHO OCYIIECTBISATH IOWCK, aHAJM3,
CUCTEMATU3aAlUI0 W HHTCPHPETALNUIO HHq)OpMaIIPIPI Ppa3JIn4YHbIX
BUIOB H (YOPM IMIPECTABICHUS;

| co3/1aBaTh TEKCTHI B Pa3IMUHBIX (HOPMATAX C YUETOM HA3HAUCHHUS
nHpOpMAIINK ¥ IIENeBOW ayAWTOPWH, BBIOMpAs ONTHMAJIHHYIO
| bopmy npesicTaBnenys U BU3yaTu3alyy;

OIICHMBATh JOCTOBEPHOCTh, JICTUTUMHOCTH HH(MOpMAaIuM, ee
| COOTBETCTBHE PABOBBIM M MOPAJILHO-OTUYECKUM HOpMaM;

BJIaACTh HAaBbIKaMH pacCllO3HaBaHWA W 3allUTBI I/IH(i)OpMaHI/II/I,
WH(POPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJlbHBIE YCIIOBHS)
ra3oB, KOJMYECTBA BELIECTBA; HCIIOIb30BATh CHCTEMHbBIE XUMHUYECKHE
3HAHUsS JUIA TPUHATHS PEIICHHH B KOHKPETHBIX JKH3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU H UX IPUMCHEHHEM;

IP6 08. cdopMupoBaHHOCT YMEHHH IJIAHUPOBATb W BBIMOJHSTH
XMMUYECKUH SKCHEPUMEHT (TPEeBpaIlCHUs] OPTaHMUYECKHX BELIECTB
NP HArpeBaHWM, NOJy4YeHHWE OJTHUJICHAa W H3Y4YCHHE €ro CBOICTB,
KayeCTBEHHbIC PEaKLUH Ha aJbJIeTUAbI, KpaxMmal, YKCYCHYIO KHCIIOTY;
JeHaTypauusi OCIKOB NPU HarpeBaHUM, LBETHBIC PEAKUUH OEIKOB;
[IPOBOJUTh PEAKIMU HOHHOTO OOMEHa, ONpEeAEATh Cpely BOIHBIX
pacTBOpOB, KayecTBEHHBIC peaklud Ha Ccyibdar-, kapOoHaT- H
XJIOPUII-aHUOHBI, HA KaTHMOH aMMOHHUS; peIIaTh 3KCIIEPUMEHTANbHBIC
3amagn Mo TeMaM "Metamel" u "HeMeramiel') B COOTBETCTBHH C
MpaBIJIaMU TEXHUKH 0€30MacHOCTH MPH OOpAIIeHNU C BEIIECTBAMH H
nabopaTopHeIM  O0OpYAOBaHWEM;  MPEACTaBIATH  PE3yJbTaThl
XMMUYECKOr0  JKCIepuMeHTa B  (opMe 3amucH  ypaBHEHHH
COOTBETCTBYIOIINX peaknuuid ¥ (OpMYyITHUPOBATH BBHIBOABI HA OCHOBE
3THX PE3yIbTaTOB,;

IP6 09. chopMUPOBAaHHOCTH YMEHHUS aHAIM3HPOBATH XUMHYECKYIO

OK 04. DdpdexTuBHO
B3aUMO/ICHCTBOBATH H
paboTaTh B KOJUICKTUBE
1 KOMaHie

JIMYHOCTHBIE Pe3yJIbTATHI A0JKHBI OTPAKATH B YACTH:
| TPAKTAHCKOTO BOCIHHTAHMUSA:
TOTOBHOCTE BC€CTH COBMECTHYIO JCATCIIBHOCTbL B HMHTEpPECAX
| TPaXKJIaHCKOTO OOIECTBa;
yMEHHE B3aHMOJCHCTBOBATh C COLMAIBHBIMA HWHCTHTYTAMH B
COOTBETCTBHH C MX (YHKLHUSIMH U Ha3HAUYCHUEM.
MeTtanpeaMeTHble Pe3yJbTaThl 0 KHBI OTPAKATH:

OBJaaenue YHHUBepPCAJTbHBIMU KOMMYHHKATHBHBIMH
JeHCTBUSIMH:

| 0) coBMecTHAs 1eATEILHOCTD!
IIOHUMATh nu HCIIOJIB30BATh HpeI/IMyHIeCTBa KOMaHIlHOﬁ nu

WHIUBUIYaJTbHON pabOTEHI;
MPUHUMAThL [ETH COBMECTHOH JEATENBHOCTH, OPTraHU30BBEIBATH U
KOOPJIMHUPOBATh JACHCTBUS MO €€ MOCTIKEHUIO: COCTABIISITH IUIAH

ﬂeﬁCTBHﬁ, pacnopcacjsiaTe poJd C Yy4YETOM MHCHHHI YYaCTHHUKOB

nHpOpMAIHIO, TONyYaeMyl0 U3 pa3HBIX HCTOYHHUKOB (CPEICTB
MaccoBO# MH(pOpMaInH, ceTh MHTEpHET U Apyrue).
JAucuuniunapueie (MpeIMeTHbIE) Pe3yJabTATHI M JAOJLKHBI
0TpPaXKAaTh:

IP6 08. chopMupoBaHHOCTH YMEHWU IIJIAHUPOBATH W BBIMOIHITH
XUMHYCCKUH 3KCIEPUMEHT (TPEBPALICHUS OPTaHUYECKUX BEIICCTB
IIpH HArpeBaHWM, TNOJY4YCHHE OTUJICHA W H3Y4YCHHE €ro CBOICTB,
Ka4eCTBEHHBIC PEAKITNH Ha albICTHUIIBI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JeHaTypaiusi OCJNKOB TpPU HArpeBaHWH, IBETHBIC PEaKIUH OCIIKOB;
MIPOBOJIUTH PEAKIMU HOHHOTO OOMEHA, ONpECNATh CPEAY BOIHBIX
pPacTBOpPOB, KadeCTBEHHBIE pEaKIWH Ha Cyibdar-, KapOoOHAT- H
XJIOPUJ-aHUOHBI, Ha KATHOH aMMOHHS; pEIlaTh SKCIEPUMEHTAIbHBIC
3amaun o Temam "Metaibl" u "Hemeramibl") B COOTBETCTBHU C
MpaBUIIaMU TEXHUKU 0€30MacHOCTH MPH OOPAIIeHUH C BEIIECTBAMH H
J1a00paTOPHBIM 000opyIOBaHUEM; TIPEACTABIIATD pe3yiIbTaThl
XUMHUYECKOTO  SKCIIEPUMEHTAa B  (OpMe  3alucu  ypaBHEHHMA
COOTBETCTBYIOIIUX peakuui U (HOPMYIHPOBATH BBIBOJLI HA OCHOBE




00CyXJ1aTh pe3yJIbTaThl COBMECTHON pabOTHI.
OBJjajieHUe YHUBEPCAJIbHBIMYU PEryJIsiITUBHBIMHU JeHCTBUSIMH:
r) IPUHATHE ce0sl M IPYTrUX JIoAei:
i MIPUHUMAaTh MOTHMBBI U ApPryMEHThl JIPYIUX JIOJEH IIPU aHAIN3E
Pe3yIbTaTOB AESTEIBHOCTH;
| pu3HABATH CBOE MPABO ¥ MPABO APYIHX JIHOICH HA OUIHOKH;
~pa3BI/IBaTB CIOCOOHOCTHh ITOHHUMATh MHp C IO3WOHUU OPYTOTro
YesloBeKa.

OTUX PE3YJIbTATOB.

OK 07. ConeicTBOBaTh
COXPaHCHUIO
OKpY>Kalolllen cpeibl,
pecypcocOepekeHnIo,
MPUMEHSITh 3HAHHS 00
M3MEHEHUH KJINMAaTa,
TIPUHIHITET
OepeKITUBOTO
MIPOU3BOJICTBA,

3 HEeKTHBHO
JIeliCTBOBAaTh B
Ype3BhIYAMHBIX
CUTYyaIUsIX

JINYHOCTHBIE Pe3yJIbTAThl J0/KHBI OTPAXKATH B YaCTH:
IKOJOTM4eCKOro BOCIIMTAHUS:

~C(l)opMI/IpOBaHHOCTI) SKOJOTMYECKOM  KYJbTYphbl, IIOHMMAaHHE
BIIUSIHUSA COIIMAIbHO-OKOHOMUYECKUX TIPOIECCOB HAa COCTOSIHHE
MPUPOJHOW W  COIMAIBHOW CpeNbl, OCO3HaHHE TII00ATBLHOTO

| XapakTepa 9KOJIOTHYECKHX MPOobIiem;
IJIAHUPOBAHKUE U OCYILIECTBICHUE JICMCTBUN B OKpYKalOLEH cpeae

| Ha OCHOBE 3HAHMSA LENEH yCTOMIMBOrO Pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HEMpUATHE ACHUCTBUM, MPUHOCSIIUX BpENl OKPYKaroIiei
cpene;

| yMeHHE  TPOTHO3MPOBATH  HEOIATONPHATHBIE  KOTOTHYECKHE
MOCTIEICTBUS IPEAIPUHUMAEMBIX JeHCTBUHN, IPEIOTBPAIIATh UX.
MeTanpeaMeTHbIe Pe3yabTaThl J0JLKHBI 0TPAKATh:
OBJjajieHUe YHMBEPCAJIbHBIMU YYeOHBIMHU IMO3HABATEILHBIMHU
AeCTBUSAIMM:
B) padora ¢ uHpopManmeii:

~I/ICHOHI)3OB21TI) cpeacTsa I/IH(l)OpMaHI/IOHHI)IX U KOMMYHHUKalTUOHHBIX
TEXHOJIOTUA B PpEUICHUU KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U

OpTraHW3alMOHHBIX  3a7ad C  COONIONeHWEeM  TpeOOBaHMit
SProHOMUKH, TEXHUKU 6e3OHaCHOCTI/I, TUTUCHHI,
pecypcocOepekeHusi, NPaBOBBIX W OSTHUYECKUX HOPM, HOPM

MH(MOPMAITHOHHON 0€30IaCHOCTH.

JucnuniimHapHble  (MpeAMeTHbIe) Ppe3yJabTaThl M JOJKHBI
0TpaXaTh:
IP6 01. cpopMUPOBAHHOCTh MPEJACTABICHUH: O XUMHYCCKOM

COCTaBJISIONICH €CTeCTBEHHOHAYYHOW KapTHHBI MHUpPa, POJIM XMMHU B
MO3HAHUM SBJICHUM TPUPONABI, B (HOPMHUPOBAHUM MBIINIICHUS U
KyJBTYpbl  JIMYHOCTH, ee (YHKIIMOHAIBHON ~ TPamMOTHOCTH,
HCO6XOZ[I/IMOI71 JJid peHICHHA IMPAKTUYCCKUX 3adad U 3KOJIOTMYCCKU
000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 3JI0POBBIO M IPUPOIHON Cpeie;
pr6 10. c(hopMHUPOBAaHHOCT, YMEHHU COOJIOMATh TIpaBHIIA
9KOJIOTUYECKH 11eJIeCO00pPa3HOro TMOBEACHUS B OBITY U TPYIAOBOM
JESATSILHOCTH B IICNIAX COXPAHEHUS CBOETO 3JI0POBBS U OKPYKAIOIICH
MPUPOJHON CPENbl; YYUTHIBATH OMACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpraHusmbl OIIPEACIICHHBIX BCIICCTB, IMOHHWMAas CMBICI IIOKa3aTeIsd
MPENIETbHON TOMYCTUMON KOHIICHTPAIIUY.




2. CTpyKTypa H coaep:kaHue 0011e00pPa30BaTeJbHON AN CHUIITHHBI

2.1. O0beM JUCHUIINHBI U BUAbI y4eOHOH AeATeJbHOCTH

Bup y4eoHoii paboThI O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 78
B T.4..

OcHoBHOe coiep:KkaHue 78
BT. 4.

TEeOopeTUIecKoe 00ydeHue 37
NPAKTUYECKUE 3aHATUS 35
IIpodeccuonaIbLHO-OPHMEHTHPOBAHHOE CO/Iep:KaHue (CoiepKaHue 6
MPHUKJIATHOT0 MOAYJIs)

BT. 4.

TeopeTHYecKoe 00yyeHue 2
NpPaKTUYECKUE 3aHATHA 4

IIpome:xxyTounasi arrectanusi (1ugdepeHIMPOBAHHBII 3a4eT) -




2.2. TemaTn4yecKuil IJIAH M COJePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:xaHue yueOHOro MaTepuasia (0CHOBHOE M MPO(ecCHOHATHLHO OPUEHTUPOBAHHOE), O0bém | @opmupyembie
pa3iesioB U TeM J1a00paTOPHbIE M MPAKTHYECKHE 3aHITHS, MPUKJIATHONH MOIYJIb 4acoB KOMIETeHIIUH
1 2 3 4
Conep:xkaHue yueOHOro MaTepuaJja 64
Pazgen 1. TeopeTuyeckne 0CHOBbI XHMHH 16
Tema 1.1. Copaep:kaHue y4e0HOro MaTepuajia 2 OK 01
OcHOBHBIE XMMHUYECKUE | XHUMHUCCKHI 3JIEMEHT. ATOM. SIIpo atoMa, U30TOMbBI. DJICKTPOHHAS 000I0YKa. DHEPreTHISCKUE YPOBHH,
NOHATHA M 3aKOHBI, |[IOJYpOBHH. ATOMHBIE opOWTand, s-, p-, d- smeMeHTh. OCOOCHHOCTH pacIpeleleHns JJIEKTPOHOB II0 1
CTpOCHHE aTOMOB |OpOMTAIsIM B aTroMaxX OJJIEMEHTOB TIEPBBIX YETBIPEX MEPHOJOB. DJEKTPOHHAS KOH(HUTypamus aTOMOB.
XUMHYECKUX 3IEMEHTOB |OCHOBHBIC XUMHUCCKHE 3aKOHBI
IlpakTHyeckue 3aHATHS
IIpakTnueckas padora Nel. «OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHUHU H PAacueThl M0 YpaBHEHHSIM
XUMHMUYECKUX PEeaKIUiD».
OTHOCHUTENbHBIE aTOMHAsI U MOJEKYJsIpHas Macchl. Monsprast macca. KonudectBo BemectBa. MaccoBast 1
JIOJISL BEIIEeCTBA. 3aKOH ABorazipo. MonspHbiii 00beM ra3oB. OTHOCHUTENBHAS TUIOTHOCTh Ta30B. PacueTsl o
YpaBHEHUSM XUMHYCCKUX PEAKIIUH C HCIIOIH30BAHHEM MAacCOBOHM JOJM BEIIeCTBa, 00beMa (HOPMalIbHEBIE
YCJIOBHS) Ta30B, KOJIMYECTBA BEIIESCTBA
Tema 1.2. Coaep:kaHue y4eOHOro MaTepuaJja 2 OK 01
Ilepnonnueckuii 3akoH 1 | [IpakTHYecKue 3aHATHS OK 02
[Tepuoanueckas cucrema |[Ipakruyeckas pabora Ne2. «M3ydeHume MNEPHOAMUECKHX 3aKOHOMEPHOCTEH M HMX B3aMMOCBS3H CO
XAMHYCCKHX SJICMCHTOB |CTPOCHHUEM aTOMOBY.
H. W. MenneneeBa, ux |[lepuoauueckas cuCTeMa XMMHYecKuX diaeMenToB J[.M. Menneneesa. CBsi3b MEPHOJMYECKOrO 3aKOHA M
CBA3b C COBPEMEHHOH |[IepHOAMYECKON CHCTEMBI XHMHYECKHX DJIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOEHHsS aTOMOB.
TEOpHEH CTPOCHHS |3aKOHOMEPHOCTH M3MEHEHHSI CBOICTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MMM IPOCTBIX M CIOXKHBIX
aTOMOB BEIIECTB TO Tpynmam u nepuojam llepuoamueckoit cucTembl. 3HAYEHHE IMEPUOJUYECKOTO 3aKOHA U 5
cUCTEMBbI XxuMudeckux 3nemenToB .M. MeHnneneeBa B pa3BUTUU HAYKU.
YcTaHOBJIEHUE CBA3U MEXKJY CTPOEHHEM aTOMOB XMMHUYECKHX AJIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM
CBOWMCTB XMMHUYECKUX 3JIEMEHTOB M WX COEAUMHEHUW B COOTBETCTBHM C TOJIOXKE€HHEM llepuoanueckoit
cucteMbl. PelieHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHUN Ha XapaKTepU3alHio
XUMUYECKUX JJIEMEHTOB «MeTtamumdeckne / HEMeTaUIMJEeCKHe CBOMCTBA XUMHYECKHX JJIEMEHTOB B
COOTBETCTBHM C WX JJICKTPOHHBIM CTPOCHHEM U IOJIOKCHHEM B IEPUOJIMYSCKON CHCTEME XUMHUYICCKUX
aneMmenToB .M. MenaenecBa»
Tema 1.3. Copep:kaHue y4eOHOro MaTepuaia 2 OK 01
CrtpocHme BemecTBa | CTpoeHHe BeliecTBa. XMMHUYECKas CBA3b. BHIBI XMMHUYECKOH CBsA3M (KOBAJICHTHAS HEMOJISIpHAS M 1
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A IPUPOAA XUMHUYECKOU
cBsi3u.  MHoroobpasue
BEIIIECTB

MOJIsIpHasA, WOHHAsA, MeTaInueckas). MexaHu3Mbl 00pa3oBaHMsS KOBAJEHTHONM XMMHUYECKOW CBS3H
(oOMeHHBII U TOHOPHO-aKLENnTOpHbIH). BomoponHas cBs3b. BajgeHTHOCTb. DJIEKTPOOTPULATENHHOCTS.
Crenenb okucsieHyst. IoHbI: KATHOHBI U AHUOHBI

HpaRanecRne 3AHATUSA

ITpaxTrueckas padora Ne3. «CtpoeHue BelecTBa U MPUPOAa XUMHYECKON CBA3MY.

JemoHcTpanust Moeneld KpUCTAIMUECKUX PELISTOK: MOHHOW (XJIOpUA HAaTpus), aTOMHOW (rpadur u
anaMas), MOJICKYJSIpHOU (YTJICKHUCIBIA Ta3, WOJ), METAJUIMYCCKOW (HATpHii, MarHuid, Menn). PemicHwme
NPaKTUYECKUX 33/IaHUI Ha COCTaBJICHHUE AIIEKTPOHHO-TrpadruecKux GopMyJ1 37eMeHTOB 1—4 mepruoios

Tema 1.4. Coaep:kaHue y4eOHOI0 MaTepHuaJjia OK 01
Knaccuduxarms, Knaccudukanus HeopraHWMYecKux BemiecTB. HomeHknaTypa HEOpPraHHYECKWX BelmlecTB (OKCHIBL, OK 02
u HOMEHKJIATYpa | TUAPOKCHIIBI, KUCIIOTHI, CONM). BerecTBa MONEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOSHUS. ATperaTrHbie
HEOPTaHUYICCKUX cocrosiHus BeliecTBa. Kpucrammnueckue u aMop(dHbIe BeliecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTRA.
BEILIECTB THUnbl KPUCTAUTUYECKUX PEIICTOK (aTOMHAs, MOJCKYJSpHAs, WOHHAs, METaJUIU4ecKas). 3aBUCUMOCTh

CBOWCTBa BEIIECTB OT TUIA KPUCTAITHYECKON PEIETKH

IlpakTHyecKkue 3aHATHSA

IIpaktuueckast padora Ned. «HoMeHKIIaTypa HEOPTaHUIECKUX BEIIECTBY.

Pemenne mpakTHuUeCKUX 3alaHUil MO KilaccH(UKAMK, HOMEHKJIATYpE M XUMHUYECKHM (opMylam

HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIAccoB (YrapHBIA Ta3, YTIEKUCHIBIH ra3, aMMHAaK, raiieHas

HU3BCCTh, HErami€Has HU3BECTb, IIHThECBAsg COJa H leyrI/Ix): Ha3BaHUsI BCUICCTB IIO0 MC)KI[YHapOHHOﬁ

(UIOIMMAK) wnmu TpuBHAIBHOW HOMEHKIIATYpE U COCTaBJICHHE (OPMYJIbI XUMUYECKHX BEIIECTB,

ompejeNeHne MPUHAIISKHOCTH K Kiaccy. llomck wHpOpMamuyu 1o Ha3BaHUSAM, WIASHTH(HUKATOpaM,

CTPYKTYpHBIM (popmymnaM. AHanmW3 XHMHUYECKOH WHGOpPMAINH, IMOJy9aeMOW W3 DPa3HBIX HCTOYHUKOB

(cpencTB MaccoBOM MH(OpPMAIUH, CeTh IHTEpHET M IpyTrue)
Tema 1.5. Coaeprxanue yueOHOro MaTepuajia OK 01
Tumsr XUMHUYCCKUX | Xprmudeckas peakius. Kimaccupukanus XUMHIECKHX Peakinidi B HEOPTaHUIECKOH W OpraHUIeCKOM XUMUH.
peakuuii 3aKOHBI COXpaHEHHUs] MacChl BEIECTBA, COXPAHEHHS U MPEBPAILCHNS SHEPTUHU MIPH XUMUYECKUX PEaKIUIX.

OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIC ~ pPeaKkiuu  (YpaBHEHUS  OKUCIICHUS-BOCCTAHOBJIICHHS, CTEICHb

OKHUCIICHUS, OKHCIUTENb W BOCCTAHOBHTENb, OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIE PEAKIMH B IPHUPOJE,

IPOU3BOACTBCHHBIX ITPpOLCCCaxX U KKHU3HCACATCIEHOCTH OpFaHI/ISMOB)
Tema 1.6. Copaep:kaHue y4e0HOro MaTepuaja OK 01
Ckopocte  xumm4eckux| CKOPOCTh PEAKIMH, €€ 3aBUCHMOCTb OT Pa3IMYHBIX (HAKTOPOB: MPHPOJBI PEATHPYIONIUX BEIIECTB, OK 02
peaxiuii. XUMHYECKOE | KOHIICHTPAIIMM PEarkpyIONIMX BEIIECTB, TEMIEPATYyphl W IUIOMAAXA PEAKIUOHHOH TOBEPXHOCTH.
paBHOBecHE TemnoBeie 3HPEKTH XUMHUSCKUX PEAKIHA: DK30- U dHAOTepMUdecKkrue peaknun. OOpaTUMBbIC pEaKIIHH.

Xumuueckoe paBHOBecue. DakTOphl, BIUAIOIIME HAa COCTOSHHE XHUMHYECKOTO PaBHOBECHS
(KOHIICHTpAIMSI pEeareHTOB WJIH IMPOAYKTOB PEaklH, AaBicHue, Temueparypa). [punmun Jle Ilatense

IIpakTHYeCcKHE 3aHATHUS
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[Mpaktuueckas pabora NeS. « Biausaue paznnvHbix pakTOpOB HA CKOPOCTH XUMHUYECKOH PEaKIny.
Pemienne npakTHKO-OPHEHTHPOBAHHBIX 33JaHUM Ha aHaidu3 (HAKTOPOB, BIMSIONIMX Ha H3MEHEHHE
CKOPOCTH XHMMYECKOH peakuuu. 3aBUCHUMOCTb CKOPOCTH XHMMHYECKOW pEaKUUH OT MPHUCYTCTBUS
KaTalqu3aropa Ha INpUMEpPE Pa3lIoKEHHWs IEPOKCHIA BOJOPOJA C IMOMOIIBIO IUOKCHIA MapraHua u
Karanasbl. PellleHne nIpakTUKO-OPUEHTUPOBAHHBIX 33aHui Ha npuMeHeHue npuHnumna Jle-Illarense s
HaXO0>KACHUs HAllPaBJICHHUs CMEILCHHUS PAaBHOBECHS] XUMHYECKOI PEakuyy U aHaJIN3 (PaKTOPOB, BIHSIOLINX
Ha CMELICHUE XUMUYECKOTO PABHOBECHSI

Tema 1.7.

PactBopsI, TeopUst
BIEKTPOIUTUUECKON
UCCOLMAIlMA U HOHHBIN
oOoMeH

Copaep:kaHue y4eOHOro MaTepuajia

PactBopbl. Bujsl pacTBOpoB 1O coJliep)KaHUIO PacTBOPEHHOTO BemiecTtBa. PactBopumocth. [lonstue o
JICTIEPCHBIX CcUcTeMax. VICTHHHBIE W KOJUIOMIHBIE pacTBOpPHL. MaccoBasi JOJsl BEIIeCTBa B PAcTBOpE.
ITonstne o BomopomnoM mokazatene (pH) pactBopa. Dmekrponmtudeckas muccoruarus. CrIbHBIE U
cia0bIe 2JIEKTPOJIUTHI, HEIJIEKTPOIUTEL. Peakiny HOHHOro oOMeHa

JlaGopaTopHble 3aHATHS

Jlabopatopnas pabota Nel «IIpuroToBneHre pacTBOPOBY.

IIpuroToBsieHne pacTBOPOB 3aJaHHOM MacCOBOMW J0Jied PacCTBOPEHHOI'O BEIIECTBA, MPOBEICHUE peaKUUN
MOHHOTO OOMEHa, OmpeJiesieHHe Cpellbl PAacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBHOTO HHIMKATOPA
(kucmasi, HeWTpanbHas, IIEJIOYHAs). 3aJaHWsl HAa COCTaBIEHHE WOHHBIX peakiuii. PemeHne mpakTHKO-
OpPHEHTHPOBAHHBIX PACUETHBIX 3aJaHWi HA PAaCTBOPHI, MUCTOJIb3yeMble B OBITOBOW M MPOM3BOJICTBEHHON
JIeSITEIbHOCTH YeJI0BEeKa

OK 01
OK 02
OK 04
OK 07

KonTpoabhas patdora 1

CTpoeHue BellecTBa M XUMHYECKHE peakiuu (1o pazaeny 1)

Pa3nen 2. Heopranuveckasi XuMus
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Tema 2.1.
DOHU3UKO-XUMHUYECKHUE
CBOMCTBa
HEOPraHWYECKUX BEILECTB

Copaep:kaHue y4e0HOr0 MaTepuajia

Mertamnsl. Ilonoxenne meramnoB B llepnonndeckoil cuctemMe XUMHUYECKHX 3JeMeHTOB. OcoOeHHOCTH
CTPOCHHS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. O0mue (usnyeckue cBoiicTBa mMetamuioB. CruiaBbl
METANIOB. DJEKTPOXUMUYECKUN Psi HANPsSOKEHUH MeTaIoB. XHMHYECKHE CBOMCTBA Ba)KHEUILUX
METaJUIOB (HATpUH, Kaaui, KaJIbIHA, MarHUH, aTJIOMUHAN, ITUHK, XpPOM, JKEJIe30, MElb) M UX COCTUHCHUH.
O01ue cnocoObl moJyyeHsi MeTaJioB. [IpMeHEeHHEe METaJJIOB B OBITY U TEXHUKE

Hemerannel. [lonoxenune nemeramnoB B Ilepumoamyeckoil cucreme xumudeckux snementos JI.U.
MeHneneeBa W OCOOCHHOCTH CTpOEHHUS aToMoB. (DU3NYECKHE CBOWCTBA HEMETAIIIOB. AJUTOTPOIHS
HEMETAJUIOB (Ha mpuMepe KHCIopoa, cepsl, (hocdopa u yriiepoga). XuMHIECKHE CBOICTBA U IPUMEHEHNE
BO)XHEHIINX HEMETAJUIOB (TallOTEHOB, CEpbl, a30Ta, ocdopa, yriepoaa U KpeMHHS) U MX COeIMHEHUH
(OKCHIIOB, KHUCIOPOACOAEPIKAIINX KHUCIOT, BOJOPOMHBIX coequHeHnii). [lpuMeHeHMe BakKHEUIIX
HEMETAJUIOB M MX COEAMHEHUI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEHIECTB (OKCHAOB, TUAPOKCHUIOB, KUCIOT,
coneit n np.). ['eHeTHYECKasi CBsI3b HEOPTAaHWYECKHUX BEIIECTB, MPUHAICKANUX K Pa3IUYHBIM KIIACCaM.
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IPOCTHIX BEMIESCTB, BOJOPOIHBIX COSIMHEHNM, BRICIIMX OKCHJIOB U

OK 01
OK 02
OK 04
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THJPOKCHJIOB

IlpakTH4yecKkue 3aHATHS

[IpakTnueckas padora Ne6. « DH3NKO-XMMHUYECKUE CBOHCTBA HEOPTAHHYECKUX BEIIECTBY.

CocraBreHne ypaBHEHHWH XWMHUYECKHX PEaKIWH C yJacTHeM IIPOCTBIX M CIOXHBIX HEOPTaHWYECKHIX
BEIIECCTB: METAUIOB W HEMETAJUIOB; OKCHUIOB METAJUIOB, HEMETAJIOB U aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHCIOT, OCHOBAaHMH ¥ aM(OTEPHBIX THAPOKCHIOB;, HEOPraHUYECKUX COJICH,

XapaKTEPHU3YIOIINX UX CBOWCTBA. 2
Pacuérel Macchl BelecTBa WM 00bEMa ra30B O W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM O0BEMY
OJIHOTO W3 YYaCTBYIOIIMX B PEaKIUM BEHIECTB, pacu€Thl Macchl (00BbEMa, KOJIMYECTBA BELICCTBA)
MMPOJYKTOB pPEaKIWH, €CIM OJHO W3 BEIIECTB MMEET NMpUMecH. PelieHne NpakTHKO-OpUEHTHPOBAHHBIX
3aJlaHUil Ha CBOMCTBA, COCTaB, IOJY4YCHHE U 0E30MaCHOE HCIOJb30BAaHME BAKHEHIINX HEOPraHMYECKUX
BEILECTB B OBITY U MPO(ECCHOHAILHOM IEITENHHOCTH YeI0OBEKA
Tema 2.2. Copep:kaHue y4eOHOro MaTepuaia 2 OK 01
Wnentudukamms JlaGopaTopHble 3aHATHS OK 02
HEOpraHWYecKHX BemlecTs |JlaboparopHas pa6ora Ne2 «VneHTHUKAIMS HEOPTAHUIECKUX BEMIECTBY. OK 04
Pemrenue OKCIICPUMECHTAJIILHBIX 3aJad [0 XHMHUYCCKUM CBOMCTBAaM METAJUIOB H HEMECTAJLJIOB, IIO
PaCclO3HABaHUIO W TIOJYYCHHIO COCIWHEHHA METAIJIOB W HEMETaJUIOB (B3aMMOJECHCTBHE THIPOKCHUIA 2
ATIOMUHUS C pacTBOpaMH KHCIOT W Imenouel,). WmeHTudukamuss HEOPTaHWYECKHX BEIIECTB C
HUCIIOJIB30BAHUEM UX (1)I/I3I/IKO-XI/IMI/ILICCKI/IX CBOI7[CTB, XapaKTEPHbIX KaYC€CTBCHHBIX peaKHHﬁ. KaquTBeHHbIe
peakluy Ha cyabdar-, KapOOHAT- M XJOPHI-aHHOHBI, HA KATHOHBI METAJJIOB M KATHOH aMMOHHS
KonTpoabHasi pabora 2 |CBolicTBa HEOpraHMYSCKUX BellecTB (1o pa3aeny 2) 1
Pa3nea 3. TeopeTnyeckue 0CHOBbI OPraHM4YecKoii XUMHUH 10
Tema 3.1. Copaep:kaHue y4e0HOro MaTepuajia 4 OK 01
Knaccudukanus, IIpenmer opraHvuecKoi XUMuUU: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUEHUE B IIOJyYEHUU HOBBIX BELIECTB U
CTpOCHHE U |marepuainoB. Teopus cTpoeHus: opraHmdeckux coemuHennid A.M. ByTiepoBa, e€ OCHOBHBIE MOJIOKEHUS.
HOMEHKJIaTypa CtpyKTypHBIE (OPMYJIBI OPraHWYECKHX BEMIECTB. [omoiyorns, wu3oMepHusa. XHWMHYECKas CBSI3b B
OpPraHMYECKHUX BEIIECTB  |OPraHUYeCKHUX COSAMHEHUSX: KpaTHBIE CBSI3H, G- U T-CBS3U. 2
[IpencraBnenne o KiacCU(pUKAIMN OPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHMYecKUX COCTUHCHHMA
(cuctemaTtndeckas) W TPHUBHAIBHBIC HAa3BaHWS BAKHEUIIMX IPEACTABHTENCH KIacCOB OpPTraHUIECKUX
BEIIIECTB
IIpakTnyeckne 3aHATHA 2
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IIpaktuueckas padora Ne7. «HoMeHKIIaTypa OpraHUuYeCKUX BEIIECTBY.

O3zHakomiieHHe ¢ 0o0pa3laMH OpPraHMYEeCKHX BEIIECTB M MaTepHajaMd Ha UX OCHOBE, MOJCIHPOBAHHUE
MOJIEKYJI OpPTraHMYECKHMX BEUIeCTB, HAONIOJEHWE W ONHCAaHWUE JEMOHCTPAIIMOHHBIX OMBITOB II0
NPEBPALICHUIO OPTaHMYECKHX BEIISCTB IPH HArpeBaHWH (IUTaBJICHWE, OOYIJIMBaHWUE W TOPEHUE).
CocraBieHHe TONHBIX W COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHWYECKHMX BEIIECTB OTAEIBHBIX
KJIACCOB, UCTIOJB3Ysl X Ha3BaHUS 0 CHCTEMAaTHIECKOH U TPUBUANBHON HOMEHKIAType (3THUIICH, alleTHIIeH,
riuepuH, (eHon, QopmanpaeTHa, YKCyCHas KHCIIOTa, TAWOHMH). Pacdersl mpocTeimei (opMyiisl
OpraHUYECKON MOJIEKYJIbI, HCXOMS U3 3JIEMEHTHOTO cocTaBa (B %)

Pa3nen 4. YraeBogopoabl

10

Tema 4.1.
VYraesogopoasl U HX
NPUPOJHBIE  HCTOYHHKH

Coaep:kaHue yueOHOro MaTepuaJjia

[IpenensHble yrieBonopoap! (aJIKaHbl): COCTaB U CTPOCHUE, TOMOJIOTHYECKUH psl. MeraH U 3TaH: coCTas,
CTpoeHHEe, (QHU3MYECKHEe M XHMHUYECKHe CBOMCTBAa (pEakiUl 3aMelIeHHs M TOpPEeHHA), IOJlydeHHEe U
MIpUMEHEHHE.

HenpenenbHeie yrieBoaopoas! (aIKEHBI, aTKaAUCHBI, aIKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI Psil. DTHIIEH W MPOIUJICH: COCTaB, CTpOeHHE, (PU3NIECKIEe
U XHMHYCCKHE CBOWCTBA (pEeakiiyd THAPUPOBAHUS, TAJOTCHUPOBAHUS, THIpATAlMHM, OKUCICHHUSI |
MOJIMMEPHU3ALINH ) TTOJIYICHUE U TPUMEHEHHE.

Ankxanguensl: OyrtamueH-1,3 um wmerunOyramueH-1,3, XUMHYECKOE€ CTpPOCHHUE, CBOWCTBA (peakmus
TTOJTMMEPH3AITHIH ), TPUMEHEHHE (TSI CHHTE3a TIPUPOTHOTO M CHHTETHIECKOTO KaydyKa ¥ PE3HHBI).
AJNKUHBI COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHU psii. AICTUICH: COCTaB, XMMHYECKOE
CTpocHHE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peaKluy TUAPUPOBAHUS, TaJOTCHUPOBAHNUS, THAPATAIIUN
TOpEeHWsI), MMOIy9eHUEe W MPUMEHEHNEe (MCTOYHHK BBICOKOTEMIIEPATYPHOTO IJIAMEHU ISl CBAPKU U PE3KH
METaJIJIOB)

ApoMaTudeckue yrieBoJopoibl (apeHbl). BeH30II U TOMyOII: COCTaB, CTPOEHHE, (PU3MUECKUE U XUMUYCCKHE
CBOWCTBA (peakIy T'aJOTeHHUPOBAHUS W HUTPOBAHHS), MONyUYEHUE U MPUMEHEHUE. TOKCHYHOCTh apeHOB
(BmusiHMEe O€H30Jla HAa OpraHu3M uYelioBeKa). [ eHeTHuYecKas CB3b MEXIYy YIJIEBOJIOPOJaMH,
IMpUHALJICIKAIIMMU K pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIe MCTOYHWKHU YIIIeBOJOpOAOB. [Ipupoanblii ra3 u momytHeie HedTsHbIe Ta3bpl. Hedth u e
mpoucxoxaeHre. CrocoObl nepepaboTku HeTH: MeperoHkKa, KPeKUHT (TEPMUYCCKUH, KaTaTuTUYCCKUi),
MAPOJIN3. IIpomykThl nepepadboTKu HedTH, 10,4 IIpUMEHEHUE B NIPOMBIIIIEHHOCTH
U B ObITy. KaMeHHBIN yIrojb M MPOAYKTHI €0 IMepepadoTKH

OK 01
OK 02
OK 04

Tema 4.2.
DOHU3UKO-XUMHUYECKHUE
CBOWCTBA YIJI€BOJIOPOIOB

Coaep:xkaHue y4eOHOro MaTepHuaJja

JlaGopaTopHble 3aHATHS

OK 02
OK 04
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JlabopartopHas padota Ne3 «CBoiicTBa yrieBOI0POIOBY.

TpuBuanbHas W MEKAyHApOJHAs HOMEHKJIATYPa, XHMHUECKHE CBOWCTBA, CHOCOOBI MOTYYCHUS
yri1eBoA0po10B. [lomydeHne aTUiIeHa ¥ U3y4eHHe ero CBOMCTB. MOenpoBaHue MOJICKYJT M XUMHYECKUX
HpeBpAICHU YTIIICBOIOPOIOB (Ha IPHUMEpE ITaHa, ITUIICHA, allCTUIICHA | JIP.) U TAJIOTCHOITPOU3BOIHBIX

Pa3nen 5. Kuciaopoaocoaep:kaniue opraiHndyeckue coeTnHeHus

14

Tema 5.1.
Crptel. DeHomn

Coaep:xkaHue y4eOHOro MaTepHuaJja

[IpenensHble OHOATOMHBIE CIIUPTHI (METAHOJ M 3TAHON): CTPOEHHE, (pru3ndeckne 1 XMMHUIECKUE CBOMCTBA
(peakuny ¢ aKTUBHBIMH METaJUIaMH, TaJlOTeHOBOAOPOJaMH, TOpEHHUE), TpuMeHeHne. Boaopoaasie cBsi3n
MEXTy MOJIEKYJIaMi CIUPTOB. PU3NOIOTHYECKOE IEHCTBIE METaHOJIa U 3TaHOJIa Ha OPraHU3M YelloBeKa.
MHoroatomMHble CIIUPTHI (ATUICHTIIMKOIb U TNIMLEPUH): CTPOCHUE, PU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(B3auMoneiCTBHE CO WIETOYHBIMU METaUIaMM, KadeCTBCHHAs pPEakLysi Ha MHOTOATOMHBIE CIIUPTHI).
duznonoruueckoe JeHCTBIE Ha OpraHu3M denoBeka. [IpuMeHeHue rinuuepuHa U 3TUIISHIJINKOISL.

®enon. CtpoeHue MONEKyJbl, (hU3NYeCKue U XUMHUUYECKHe cBoiicTBa (heHOona. TokcHuHOCTH (eHoma, ero
¢uznonoruyeckoe JeficTBIE Ha OpraHu3M uenoseka. Ilpumenenue ¢penona

OK 01
OK 07

Tema 5.2.
AJbIEeruIbl.
Kap06oHOBBIE KUCITOTEHI.
CrosxHbIE 2PUPHI

Copaep:kaHue y4e0HOr0 MaTepuajia

Anbaeruibl U KeTOHBI ((hOpMaNbIETrul, aleTalblIerul, alleTOH): CTpOeHUEe, (PU3MUSCKUE U XUMUYECKHE
CBOWCTBA (peakluu OKUCIICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIINH ), TIOIYYCHUE U PUMEHEHUE.
OmHOOCHOBHBIC TIpeneIbHBIC KapOOHOBBIC KHCIOTHI (MypaBbMHAs W YKCYCHas KHCJIOTHI): CTpPOCHUE,
(u3nveckue 1 XUMHYECKHE CBOWMCTBA (0OIIME CBOWCTBA KUCIOT, PEaKIHsl dTepUPHUKAINN), TOTyYeHUE U
npuMmeHeHue. CTeaprHOBask M OJICMHOBAs KUCIOTHI KaK MPEJACTABUTENM BBICHINX KapOOHOBBIX KHUCIIOT.
Mp11a KaK COH BBICIIAX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEHCTBHE.

CrnoxHabie 3(hUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['Haponu3 cinoxHbix 3¢gupoB. XKupsl. ['maponus
>kupoB. [IpuMeHenne xupoB. buosornyeckas pojb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYriaeBoanl

Coaep:xkaHue y4eOHOro MaTepHuaJja

YrneBonbl: cocTaB, Kilaccu(puKamnus yriieBoJoB (MOHO-, TU- M TOJHcaxapuibl). [ Irok0o3a — mpocTenmii
MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (U3NYEeCKHe W XHMHUYECKHE CBOMCTBA TIIIOKO3BI
(B3ammoneiictBue ¢ ruapokcuaom Mmenu (II), okucnenme amMuadHeiM pacTBopoM okcuaa cepedpa (I),
BOCCTaHOBJICHHE, OpOKEHHE TIIIOKO3bl), HAXOXKICHUE B MPUPOAE, IPUMEHEHHE TJIIOKO3bl, OMOJIOrHuecKas
POJIb B XKHU3HEAEATEIILHOCTH Opranu3ma 4yenoseka. dorocuHTes. PpyKTo3a Kak H30Mep INIFOKO3BL.
Caxapo3a — IIpeIcTaBUTEIIb AUCAXAPUA0B, THIIPOJIN3 CaXapo3bl, HAXOKACHUE B IPUPOJE U IPUMEHEHUE.
[Tonucaxapunpl: KpaxmMall U LEUTI0I03a Kak NpUpOIHbIe nosnMepbl. CTpoeHne Kpaxmalia U LEJTI0I03bI,
(u3nUecKue U XUMHUYECKHE CBOWCTBA Kpaxmaia (TApOoJIn3, KaueCTBEHHAs. PeaKLHsl C HOI0M)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHUUECKHUE

Copaep:kaHue y4e0HOr0 MaTepuajia

HpaKTH‘leCKI/Ie 3AHATHUSA

OK 01
OK 02
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CBOIiCTBa [IpakTnueckas padora Ne§. «HoMeHKkIaTypa KHCIOPOJOCOAEPKAILIMX OPTaHUYECKUX COEAMHEHUI. OK 04
KHCIopojocoaepkanux | TpuBranbHas U MEXIyHapOIHas HOMEHKIIATypa, XUMHUIECKHUE CBOWCTBA, CIIOCOOBI MOMyYEHHUS CIIUPTOB U
OpTaHUIECKUX (heHo10B, KapOOHOBEIX KHUCIOT M 3(HUPOB, aIbIACTHIOB M KeTOHOB. COCTaBICHHE CXEeM peaknuid (B TOM
COECIMHEHHUH YyHuCclie 1O TMpPeIJIOKEHHBIM IIeTIOYKaM TMPEBPALICHMI), XapaKTepU3yIOIIUX XHWMHUYECKHE CBOICTBa

KHCJIOPOI0COAEPKAIINX OPraHMYECKUX COSTMHEHUH

[IpakTuueckas pabora Ne9. «Xumudeckne U (U3NIECKHE CBONCTBA KUCIOPOIOCOACPKAIUX OPTraHHIECKUX

COETMHEHUSY.

[IpoBenenue, HaOMOAeHNE ¥ OMHMCAHUE AEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBCHHBIC

peakiuu OJHOATOMHBIX CIIHPTOB (OKUCIEHWE dTaHona okcugoM menu (I1)), MHOTOATOMHBIX CHHPTOB

(B3ammopeiicTBre rmneprHa ¢ ruapokcuaoM Menu (I11)), anpaeruaoB (OKHCIEHNE aMMHAYHBIM PAaCTBOPOM

okcuna cepedpa(l) u ruapoxcumom menu (1), B3aumozelicTBUE Kpaxmalia ¢ UOJOM), U3YUCHUE CBOWCTB

pacTBOpa YKCYCHOM KHCIIOTBI
Pa3nen 6. A3oTcoaep:kanine opraHudecKne CoeInHeHusI
Tema 6.1. Copaep:kaHue y4e0HOr0o MaTepuajia OK 01
AMUHBL AMUHBL: METHJIAMHH — IPOCTEHIIINNA MPEACTaBUTENb AMHHOB: COCTaB, XUMUYECKOE CTpOeHHE, (PHU3NIECKHe OK 02
AMUHOKHCIIOTHI. ¥ XUMHYECKHE CBOMCTBA, HAXOKIECHUE B IIPUPO/IE. OK 04
benkn AMPHOKHUCIIOTEI KakK aM(OTepHbIE OpraHWYecKue coequHeHus. Du3nyecKkue W XUMHUYECKHE CBOICTBa

aMUHOKHCIIOT (Ha mpUMepe TIINIHA). brnomorndeckoe 3HaueHHe aMUHOKHUCIOT. [lenTusr.

Benku kak npupoHble moauMepsl. [lepBudHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE

CBOMCTBA OEIIKOB: THAPOJIN3, ACHATYpAIlHsl, KAYSCTBCHHbIC PEaKIMK Ha OCITKH

IIpakTHyecKHe 3aHATHS

IIpaktrueckas padora Nel0. «CBoifcTBa a30TOCOAEPKAMNX OPTAHMICCKIX COCITUHCHU.

Ousznueckne U XUMUYECKUE CBOMCTBA aMUHOB (pEaKkIMU C KHUCIOTaMH W TOPEHUS) U aMHHOKHCIOT (Ha

npuMmepe TiuirHa). HaOnroneHue m omnmcaHue AEMOHCTPAIOHHBIX OIBITOB: JeHATypalus OCIKOB IMpH

HarpeBaHUM, [IBETHBIC peaKInu OEITKOB
Paznen 7. BbicokoMoJIeKYJISIpHbIE COeIMHEHU S
Tema 7.1. Coaeprxanue yueOHOro MaTepuajia OK 01
[lnactmaccer. IIpakTHyecKHe 3aHATUS OK 02
Kayuykn. Bomoxna OK 04

[IpakTuueckas pabora Nell. «CuHre3, aHaIU3 U K1acCH(UKAIIUSA BBICOKOMOJICKY/ISIPHBIX COSAMHEHU I
OCHOBHBIC TIOHSITHSI XUMHH BEICOKOMOJIEKYJISIPHBIX COSTUHEHUI: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
CTETICHb  TOJIMMEpH3alliH, CpemHsAs  MoyieKyisipHas  Macca.  OCHOBHBIE  METOJBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — MTOJIMMEPHU3ANHS U TIOJTHKOHICHCALINS.

O3HakoMJICHHE ¢ 00pa3iaMy MPUPOJHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB: IJIACTMACChI
(MOAMATUIICH, TOTUIPOTIHIICH, TOJIMBUHWIXIOPHT, IOTUCTUPON ); HATYPAIBHBIN M CHHTETHYECKUE KayIyKU
(OyTammeHOBEIH, XJIOPOMPEHOBHIII W W30MNPEHOBHIN); BOJOKHA (HATypalbHBIE (XJIOMOK, MIEPCTh, MIENK),
HMCKYCCTBCHHBIC (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KalpOH U JTaBCaH)
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Koutpoanhasi pagora 3 |CprKTypa Y CBOMCTBA OpraHUYECKHUX BelecTB (1o pazaenam 3-7) 2
IIpodeccrnoHAIbHO OPHEHTHPOBAHHOE COAEPKAHNE 8
Paznen 8. XuMus B ObITY H IPOU3BOJICTBEHHOI IeATEILHOCTH YeJIOBEKA 8 OK 01
Tema 8.1. Coaep:kaHue yueOHOro MaTepuaJjia 8 OK 02
XuMuueckue TexXHOJOrHH | [IpaBuia 5KOJIOMMYECKH LEIeco00pasHOro MOBEAEHHS B OBITY W TPYJOBOM JEATEIBLHOCTH B IEIAX OK 04
B TIOBCEIHEBHOM | COXpaHEHHUSI CBOETO 3[I0POBbSI M OKPYXKAIOIICH MPUPOIHON CpPElibl, OMACHOCTh BO3ACHCTBUS HA JKHBBIC OK 07
u po(eCCUOHANIBHOM | OpraHM3Mbl  OPraHMYECKHX —BEIIECTB  OTACIBHBIX KIacCOB  (YIJI€BOIOPOJBI, CIUPTHI, (PEHOJBI,
JESITEIILHOCTH YEIOBEKa | XJIOPOPraHUYECKHE IPOM3BOAHBIC, aIbACTHABI M JAp.), IIOKa3aTeidb MPEaeibHO  IOMYyCTHMOMN

KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHHE.

Ponp xumum B oOeCrieUeHUM SKOJIOTUYECKOW, DHEPreTHYECKON M TMHINEBON O€30MacHOCTH, Pa3BUTHU

MEIMIIMHBI, CO3JaHUU HOBBIX MAaTepHAIOB (B 3aBHCHMOCTH OT BHIa MPO(eCCHOHATBHON AESTEIbHOCTH), 3

HOBBIX MCTOYHHKOB JHEPTHH (alIbTEpHATHBHBIE MCTOYHHMKHM SHEpruu). I[TOHATHE O HAYYHBIX METOHAx

MO3HAHUS BEIISCTB W XHMHUYECKHX peakimid. [IpeacraBiaeHuss 00 OOIMMX HAYYHBIX MPHHITATAX

MPOMBIIUICHHOTO TMOJYYCHUST BaXKHEHIIMX BeIIeCTB (HA MpUMepax MPOWU3BOJICTBA aMMHUAaKa, CEPHOMN

KHCIJIOTBI, METaHOJIa).

XuMHUsT ¥ 3[10pOBbE 4EJIOBEKA: MpaBHiia OE30MacHOr0 HCIOJIb30BAHUS JICKAPCTBEHHBIX IPEIapaToB,

OBITOBOM XMMUH B IIOBCEAHEBHOM KU3HU

IIpakTHYeCKHE 3aHATHUS

IIpaktrueckas pabora Nel2. «[IpumMeHeHHME XMUMHUYECKHX BEIIECTB M TEXHOJIOTHA C y9eTOM Oymymei

pOo(eCCUOHANBHOM IEATEILHOCTIY.

Perienue kelic-3amau mo TemaM: MHIIEBBIC MPOAYKTHI, OCHOBBI PAlMOHANIBLHOTO THTAHHS, BKHCHUIIIHE

CTPOMUTEIbHBIE U KOHCTPYKIIMOHHBIE MaTepPHalIbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJACTBO, KPACKH, CTEKJIO, 5

KepaMKKa, MaTepHalibl JJIs JICKTPOHHUKH, HAHOMATEpPHAJIbl, TEKCTUIbHBIC BOJIOKHA, NCTOYHUKH JSHEPIHH,

OpraHMYECKHEe W MHUHEpPAIbHBIC YIOOpPCHUS, JICKAPCTBEHHBIE M KOCMETHUCCKHE Mpenaparbl, ObITOBas

XUMUS1, MATEPUAITBI U3 HCKYCCTBEHHBIX  CUHTETHUYECKHX BOJIOKOH.

Bamura: IlpencraBieHue pe3y/IbTaTOB peEIISHUS Kelic-3a7ad B (opMe MHUHHU-IOKIaga (Jomyckaercs

HCIIOJIb30BaHUE rpahuUeCKUX M MPE3CHTAMOHHBIX MAaTCPHAJIOB)

ITpoMeRyTOUHAS aTTeCTAIIMS MO AUCHUIUIHHE (D depeHIMPOBAaHHBIN 3a49eT) -

Bcero 78
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3. YcaoBus peaaunsanum nporpamMmsbl 001eo0pa3oBaTeIbHON JUCHUIIIMHBI

3.1.Jlna peanu3anu NPOrpamMMbl JAMCOMILVIMHBI JOJLKHBI OBITH INPeIyCMOTPEHBI

CJIeAyiue CricimaJdbHbIC IIOMEIICHUS

10;

Ka0MHeT XUMHUM, MoMelnenue — 39.

I CnennanusupoBanHasi MedesIb U CUCTEMbI XPaHEHHS
OcHoBHOe 000pynOoBaHHNe

[TapTe! nByxmecTHBIE — 13;
Crynbga yueHnueckue — 26;
Cron yunrenbckuid — 1;
Cryn yunrtensckuii — 1;
Hlkad m1st TOKyMEHTOB — 2.

JlonotHUTEIbHOE 000pY/I0BaHHE

Hocka aynuropHas HacTeHHas — 1.

II Texunyeckue cpeacrsa
OcHoBHOe 000py/10BaHNe

[IpoexkunoHHbIN 5KkpaH — 1;
Hoyt6yk — 1;
MynbTuMeAMiHbIN npoeKTop — 1.

JlonoTHUTEIbHOE 000PY/10BaHHE

[{udpoBoit MUKPOCKOT OMHOKYJISIPHBIN — 3;

udposas Buneokamepa st paboOThl ¢ ONTUYECKUMU Npudopamu nudpoBaHus — 1;
CniuproBka nabopatopHast — 1;

Boponka nabopartopnas — 3;

Konba koHnueckas/KpyriioloHHas — 2;

[Ipo6upka — 10;

CrakaH — 1;

KoMmmuiekT mMukpomnpenapaToB 1o aHaTOMHUM, OOTaHUKE, 300JI0THUH, OOIIeH OMOJIOTUu —

KoMIuiexT npeiMeTHbIX ¥ TOKPOBHBIX CTEKOJI — 2;
Ha6op vamex Iletpu — 10;

Jlyma npenapoBaibHas — 2;

Tanomertp — 1;

Cexynnomep — 1;

3%-b1i1 pacTBOp NEpOKCHIA Bogopoaa — 1;
PactBop iona — 1;

[munepun — 1.

I1I lemoHcTpannoHHbIe y4eOHO-HATJISAHbIE MIOCOOHS
OcHoBHOe 000py/10BaHHE

[Tepuoanueckas cuctema xumudeckux 3meMenToB [[.1. MennaeneeBa snekrpoHHas — 1;
KommekT yueOnbIx Bugeopunsmos — 1;
Kommnekr SJICKTPOHHBIX BUACOMATCPHUAIIOB — 1.

JlonoiHUTeIbHOE 000pYy/I0BaHHE

DJNEeKTPOHHBINA KypC «XMMHUS: BUPTyalIbHAs Ta00paTOPHsD
Komtekuyst ropHBIX IOPOJ 1 MMHEPAJIOB.

«JlaGopaTopusi (PU3MKO-XHMHYECKHMX METOJ0B HCCJIEAOBAHUS M TEeXHHKH
J1adopaToOpHBIX padboT»

Cryn naGopaTopHbIil cTarimoHapHbIi — 18;



BenTtunsatop ans seitspkHoro mkaga ACF 200 EBM-papst — 1;

Bbroperka — 11;

rarus ans npobupok — 10;

[ka¢ BHITSHKHOW XUMHUECKHHA —1;

Crymnka ¢ mecTukoMm — 5;

Turens uus3kuii Ne5 — 10;

UYama BeimapurenbHas Nel — 20;

Bbanmon mst aprona — 1;

Mydensras  amektponeup OKIIC-10 tum  CHOJI mo 1100, OnpHOCTYIIEHUYATHIHA
MuKkpotporeccopusiii [TNI-perymnsatop, (6e3 BRITSHKKH) — 1;

ITopraTuBHBIM HOHOMETD — 1;

[Tnuta narpeBatensHast UH-0150A —5;

Hentpudyra CM 1208 PY-08-1 — 1;

dunsTpoBanpHas Oymara nadopatopsas 100*100 — 3;

Kanuctpel ans muctuimpoBanHO#M Bonbl (ctekio) Ha 10 11, ¢ neneHusMH, ¢ HAaBUHYMMOBOW
KPBIIIKOH — 3;

CTexJISIHHBIN peakTop ¢ pydamkon — 1;

TepMocTar HUPKYIALIHOHHBIN — 1;

Motika xummuueckas 1adopaTtopHas — 2;

JleMOHCTpaIMOHHBIN CTOJI C SIIUKAMU — 1;

Kommuexkt TepmomeTpoB — 5;

IltaTUB 115 1EMOHCTPALIMOHHBIX TPOOUPOK — 3;

Hamnonbnas MoOMIbHAas cTOiKa — 5;

Jocka MarHuTHO-MapKepHas — 4;

Huctmmstop AKBAIUCTWIIATOP 1D-10M — 1;

Tenesuzop — 4;

KomrmiekT MepHBIX KO0 — 2;

JlenmutensHas BOpOHKA co IITHGOM — 5;

Kommext nunetoxk Mopa — 5;

IIumie! TurensHbIC — 5,

CnuproBka — 7;

KommiekT nanoyex CTeKISIHHBIX (C PE3HHOBBIM HAKOHEYHUKOM) — 10;

l'azooTBOHAS TpyOKa — 10;

Konb6a kpyrnononHas ¢ uetsipbMs ropsosuHamu (tumn KI'TI-4) — 6;

ByTbuis/cKiIsHKa ATIS1 peakTUBOB ¢ pUTEPTOH podkoit 1000 M — 10;

ByTbuts/cKisHKa A71s1 peakTUBOB ¢ pUTepTOi mpobkoit 500 Mt — 10;

Boponka naboparopnas creknsunas (Tum B) — 15;

Kanensauns! ans uaaukatopos (Llycrepa) — 15;
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Konba xonnueckas (tun Ku) — 51;

Konba kpyrnogonnas (tum K) — 18;

[Ipobku k konbam Tum — 20;

Hunusaap mepusril — 38;

[Tpobupka mumuHIpHYIECKas ¢ pa3BepHyThIM KpaeMm (tur [11) — 70;
CkJisiHKa 171 peakTUBOB — 3;

Crakan nabopatopHslii — 27

Kowmrmekt mocymer — 10;

CrmpToBka — &;

Oxcukarop — 4;

Kon6a xormueckas (tun Ku) — 20;

Kommiekt MepHBIX HUIHHIPOB — 4;

[Ipobupka nunmuHIpUYecKas ¢ pa3BepHYTHIM KpaeM (tur [11) — 40;
Craxas 1a00paTOpHbIA — 7;

Cucrema OUMCTKHU BOJBI — 1;

MuorodyukunoHansHbii L taTuB ans ppoHTanbHBIX PadboT — 6;
Habop nabopaTopHbIii 10 H3y4YEHUIO ra30BBIX 3aKOHOB — 3;
Habop nabopaTopHBIii 1O 3JEKTPOIH3Y — 3;

Habop criekTpaibHbIX TPYOOK C HCTOYHUKOM MUTAaHUS — 1;
YcraHoBKa JUIsl IEPErOHKH BEIIECTB — 2;

Bans komOuHMpOBaHHas labopaTopHas — 5;

Kommuiekt "HartypasbHbie 37eMeHThI Tabauisl Meneneesa” — 1;
Kommekt "Habop Mojeneli KpucTasIM4ecKux pemerok” — 1;
Ammapar Kunma — 1;

[Tpubop amst ompenenenns cocTaBa BO3aIyxa — 2;

[Tpubop Asnst OKEICTICHHS CIIUPTA HA/ MEAHBIM KaTaau3aToOpoOM — 2;
[IpuGop a1t HILTIOCTPAITIN 3aBHCHMOCTH CKOPOCTH XMMHYECKON PEaKITiy OT YCIOBHH — 2;
IlITatue mabopaTopHsbIii — 15;

KoHcTpykTop MoJIeKyIsIpHBIX MOoAenen — 1;

Habop mnst snexrponusa — 1;

[IpoOxu x Kombam — 2;

JlazepHas ykazka — 1;

AHTUBUOPAITMOHHBINA CTON — 2;

Cron ocTpoBHOH (pu3nueckuid — 1;

Cron npucTeHHBIN HU3NUECKUH — 4;

Cron nepeaBmXHON — 1;

lka¢ nadopaTopHslii — 4;

Crout 1abopaTOpHBI OCTPOBHOM — 2;
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Cron naGopatopHbIii ¢ mKadoOM-HaICTPOHKOH — 3;

Cron BecoBoii KOMOMHMPOBAaHHBIN — 1;

Moiika naboparopuas — 1;

Becsr maboparopasie HT-3000 (A&D) — 1;

Beco1 naboparopusie HCB-1002 (ADAM) — 1;

Beco1 maboparopusie HR-100AZG (A&D) — 1;

OnHoKaHANBHBIN H03aTOp mepeMeHHoro oorsema 0,5-10mkm — 3;

OpxHOKaHANBHBIN 03aTOp MepeMeHHoro oosema 2-20MKI — 3;

OnHOKaHANBHBIN H03aTOp MepeMeHHoro oorema 10-100mxm — 3;

OnHOKaHANBHBIN 103aTOp MepeMeHHoro oosema 20-200mkr — 3;

OnHoKaHANBHBIN H03aTOp nmepeMeHHoro oosema 100-1000mk — 3;

OpHOKaHANBHEIN 03aTop nepemMeHHoro oosema 500-5000mxr — 3;

OpHOKaHANBHEIN f03aTop nepemMenHoro oosema 1000-10000mx — 3;

Hakoneunuku aiist 103aTOPOB MEPEeMEHHOT0 00bemMa — 1;

[lITaTuB-moACcTaBKA I JO3aTOPOB YHUBEPCAIHHBIN— 3;

CTonuk noabEMHBIN — 3

Hakoneunuk ais go3aropoB yHuBepcanbHbiil 10 Mk — 1;

Hakoneunuk ans nozaropoB yHuBepcanbHbii 300 M1 — 1;

Hakoneunuk ais gozaropos yHuBepcanbHbiil 1000 Mk — 1;

Haxoneunuk mist nozaropos 10000 Mk — 1;

Haxoneunuk st 103aTopoB yHUBEpcabHbIH 5000 MK — 2;

IIratus nys 103aTopoB — 3;

Cryn yueHnueckuit 1abopatopHslii — 15;

IIratus mys mpobupok (HemeaumuHCKoe u3aenue) — 10;

banka mys peakTuBOB — 9;

banka mnsg peaktuBoB — 10;

[TpuGop ayist moITy4IeHusI Ta30B — 5;

KoppozumeTtp — 1;

leiikep mabopaTOpHBIH — 2;

HNonomep — 1;

KonbonarpeBarens — 2;

MarsuTHas MelanKa ¢ oJA0rPEBOM — 5;

BepxuenpuBonnas Memanka — 3;

Ha6op apeometpos — 1;

OneKTpOoHHBIN TepMoMeTp — 1;

ATOMHO-a0COPOLIMOHHBIN CIIEKTPOMETP C OBYMs THIIAMH AaTOMHM3alUMU — IUIAMEHHOM H
3NEeKTpOTEpMHUUECKOi — 1;

Konaykromerp — 1;
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Oruerymurens — 1.

Ilepeuens MpOrpaMMHOro obecneyeHns :
OmneparmonnasicucteMa Microsoft Windows10 Pro;
KasperskyEndpointSecurity.

3.2. UnpopMmannoHHOe o0ecnedyeHre peaJn3alui NporpaMmMbl

JInst peanu3anuy mporpaMmbl OMOIMOTEUHBIH (OH/T YHUBEPCUTETAa UMEET ICYaTHbIC
W/WIK 3IIEKTPOHHBIE 00pa3oBaTeIbHbIe U MH(POPMAIIMOHHBIE PECYPCHI, PEKOMEHIYEMbIE JIJIs
HICTIONIb30BaHMSI B 00pa30BaTEILHOM ITPOIIECCe.

JJIeKTPOHHbIE U3aHMs (3JIEKTPOHHbIE PecypChl)

OcHoBHBIE

1. labpuensa, O. C. Xumus: 10-i1 kmacc: 6a3oBbiii ypoBeHb : yueOHuk / O. C.
I'a6bpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-e uzf., ctep. — Mocksa : [Ipocsemenue,
2024. — 128 c¢. — ISBN 978-5-09-112176-6. — TexkcT : 35eKTpoHHbIH // JlaHb : 3eKTpOHHO-

6ubnuoreuynas cucrtema. — URL: https://e.lanbook.com/book/408671 - snekTpoHHas Bepcus ¢
HEOTpaHUYEHHBIM KOJMYECTBOM JIOCTYTIOB.
2. Ia6puensu, O. C. Xumus: 11-it kmacc: 6a30Bwiii ypoBeHb : yuebHuk / O. C.

lNabpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 6-e u3f., crep. — Mocksa : [IpocBenienue,
2024. — 127 ¢. — ISBN 978-5-09-112177-3. — TexkcT : 351eKTpoHHbIH // JlaHb : 371€KTpOHHO-
o6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/408668 - anexTpoHHas Bepcus ¢
HEOrpaHUYEHHBIM KOJIMUYECTBOM JI0CTYIIOB.

JlomoJHUTEbLHBIE
1. Andwunorenora, U.B. XuMmusi :  y4eOHMK W TPAKTHKYM Ui CPEIHEro
podeCcCHOHATBEHOTO obpazoBanus / H. B. AHduHOTEeHOBA, A. B. ba6kos,

B. A. IlonkoB. — 2-e u3n., ucnp. u gon. — Mocksa : U3narensctBo Opaiit, 2025. —
291 c. — (Ilpodeccuonanproe obdpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr

anekTpoHHbd //  OOpazoBartenbHas miatdpopma IOpaiit [caiit]. —  URL:
https://urait.ru/bcode/562501 - smeKTpoHHAs BEPCHS C HEOTPAHMYCHHBIM KOJIWYECTBOM
JOCTYTIOB.

2. Illeromuxmuua, H. A. O6mas xumus / H. A. llleromuxuna, JI. B. MunaeBckas. — 2-¢
u3n., crep. — Cankrt-IletepOypr : Jlanb, 2024. — 164 c. — ISBN 978-5-507-47385-
4. — Texkcr : anexTpoHHBIN // JlaHb : 3mekTpoHHO-OMONMHMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/366677-  3neKTpOHHass  BEpCHs C  HEOTpaHUYCHHBIM
KOJIMYECTBOM JJOCTYIIOB.
3. Hukonbckuii, A. b. Xumus : y4eOHUK U MPAKTHKYM JUIsI CPEIHETO TMPO(ECCHOHATBHOTO

obpazoBanus / A.b. Hukonbckuii, A.B. CyBopoB. — 2-¢ u3nm., mepepab. w A0 —
MockBa :  UzmarensctBo  Opaiir, 2025.— 507 c.—  (IIpodeccuonanbaoe
obpaszoBanme). —  ISBN 978-5-534-01209-5. — Tekct : DNeKTpOHHBIH  //

Oo6pazoBarenpHas mwiathpopma FHOpaiit [caiit]. — URL: https://urait.ru/bcode/562271 -
AJIEKTPOHHAS BEPCHSI C HEOTPAaHMYCHHBIM KOJIMYECTBOM JTOCTYTIOB.

4. Xummus : ydeOHHMK Ui cpenHero npodeccruonanbsHoro odpaszoBanusi/ FO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6eB, B. H. lllanosaun ; noJa oO0men penaknuen
I'. H. ®aneeBa. — 2-¢ wu3n., mepepad. u jgom. — Mocksa : HM3zmarensctBo IOpaiir,
2024. — 431 c¢. — (IIpodeccuonansHoe obpazoanue). — ISBN 978-5-9916-7723-3. —
Texct : snextponHbli // OOpaszoBarenpHas mnatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/537876. - anMeKTpOHHAsI BEPCHsI ¢ HEOTPAHMYCHHBIM KOJIHYECTBOM
JOCTYTIOB.
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HNHTEpHET-UCTOYHUKH

1. https://postnauka.ru/themes/chemistry — nexiuu mo xumun Ha caiite [locTHayka.

2. http://gotourl.ru/4780  (http://elementy.ru/) —  HayuHo-momyJsipHbI  MPOEKT
«OneMeHThl 00JbIION Hayku» ((u3MKa, XUMHS, MaTeMaTHKa, aCTPOHOMMS, HAyKH O >KU3HU,
Hayk# o 3emiie). HoBoCTH HayKH, KHUTH, HAyYHO-TIOMYJISIPHbIE CTAaThU, JIGKLIUH, SHIIUKIONEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) — CaliT HayYHO-IIOITYJISAPHOTO KypHaIa
«ITorentmamn». XXypnan usgaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumusn».

4. http://gotourl.ru/4785 (http://www.hij.ru/) — CalT Hay4HO-NIONYJIAPHOTO XKypHaja
«Xumus 1 xu3HbY. XKypHan usnaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) — OTKpbITast SIeKTPOHHAS
6ubnuoreka xumuueckoro moprana «Chemnet», comepXUT yueOHble M HH(DOPMAIMOHHBIE
MaTepuabl JJis IIKOJbHUKOB M yuuTened. B Hell MoxHO HaliTu y4yeOHuUKM 1o oOuiel u
HEOPraHUYeCKOM XMMHUH, OPraHUYECKOM XHMUH, MYJIbTHMEIMaMaTepUallbl, a TaKXKe 3aJadyu
XUMHAYECKHIX OJMMITHAJI C PEHICHUSIMH, 33]]a91 BCTYIUTEIHHBIX YK3aMEHOB 151 aOUTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) — WHpopmanmonHsie
Marepuaiabl 00 onummnuazax: MOCKOBCKOW Toponackoi, Bcepoccuiickoi, MeHneneeBcKou,
Mexnaynapoanoil. IlpuBeneHsl 3aauyd  TEOPETUUECKUX M IKCIEPUMEHTAJIBHBIX TYpOB,
MoIpOOHBIE pellieHus], CIUCKU U (poTorpaduu nodeauTenen.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) — Cucrema IUCTAHIIMOHHOT'O
00y4eHHsI, HarpaBJIeHHAas B IEPBYIO OYepeb HA TIOATOTOBKY K OJIMMITHAIAM BCEX YPOBHEH — OT
HIKOJBHBIX A0  MexayHapogHoil. CalT  COIEpKUT OrpoMHOE  KOJMYECTBO  3ajad,
CTPYIIIIUPOBAHHBIX KaK TI0 TeMaM, TaK | 1Mo oquMnuagam. [1o BceM OCHOBHBIM pa3JieiaM XHMHU
MpUBEIEH TEOPETUUYECKHUI MaTeprall U pa300paHbl PELICeHNs TUIIOBBIX 3a/1a4.

8. https:/fipi.ru/navigator-podgotovki/navigator-ege =~ — HaBurarop camocTOsATENIbHON
noAroToBku K EI'D
9. http://gotourl.ru/4790  (http://webelements.com/) —  Hanéxnas  cnpaBouHas

UH(POPMALIUSA O XUMUYECKUX JIEMEHTaX U UX CBOMCTBAX (Ha aHTTIUICKOM SI3bIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) — PyccKOS3BIYHBIN CalT O CBOWCTBAX
XUMHUYECKHX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) — Hexommepueckuii caliT OHJIalH-
00pa30oBaHus, COJEPKHUT MHOIO HMHTEPECHBIX OOpPa30BaTENbHBIX KypCOB U BHUJICOJCKIUH s
IIKOJIBHUKOB, CTY/ICHTOB U Y4YHTeNel. ECTh HECKOIBKO KypCOB MO XHMHHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) — Caiitr ChemicalAbstractService —
CaMblil aBTOPUTETHBIN B MUPE XUMHUH WH(POPMAIIMOHHBIN HHTEPHET-peCcypc (CalT IIIaTHBIN).

13. http://www.organic-chemistry.org/ — Iloptanm 1o oOpraHuuecKko XuUMHM Ha
AHIJIMMCKOM SI3BIKE.

14. http://www.xumuk.ru — CalT 0 XUMHMM: KIacCHYECKHE YYeOHUKH, CIPaBOYHHKH,
SHIMKIIOTICIUH, TIOUCK OPTraHMYECKUX M HEOPraHMYECKUX PEaKIWi, COCTaBJICHHE YypaBHEHHM
peaKIuid.

15. http://orgchemlab.com/ — CaiiT, MOCBAIIEHHBIN MPAKTHYECKOH paboTe B 1aOOPaTOPHUH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIHIEOBPA3OBATEJIbBHOU AUCHUIIJINHBI

4.1. ®opmMbl M MeTOAbI OLIECHUBAHMSI
KoHTpoJb 1 o1eHKa pe3yIbTaTOB OCBOCHHS 00IIe00pa30BaTeNbHON AUCIIUIUIMHBI

PacKpbIBAIOTCS Yepe3 NUCHUIUIMHAPHBIC PEe3YyIbTaThl, HapaBiIeHHbIE Ha (POPMHUpPOBAHUE OOIINUX
U IPO)e€CCUOHATBHBIX KOMITIETEHITUH 110 pa3/iesiaM | TeMaM COJIepKaHusl yueOHOTo MaTepuraa.

Oob6mas/npodeccuonanbHasi

Tun ouneHoYHBIX

Paznen/Tema .
KOMIIeTeHIIUs MepOonpUsATHIA
OK 01. Beibupats criocoObl Tema 1.1-1.7
penieHus 3aaaqy Tema 2.1,2.2 TectupoBanue
npodeccuoHanbHOM Tema 3.1 YcTHbIN onpoc
JIeATEeTbHOCTH NpUMeHUTeNbHO | Tema 4.1 Pemienne pacu€THbix
K pa3JINYHbIM KOHTEKCTaM Tema 5.1-5.4 3a/1a4
Tema 6.1 HaGmronenue 3a xonom
Tema 7.1 BBITIOJTHEHHS TPAKTUKO-
Tema 8.1 OPUEHTUPOBAHHBIX
OK 02. Ucrronb3oBaTh Tema 1.2,1.4,1.6,1.7 3aMaHui
COBPEMEHHBIE CPEICTBA Tema 2.1,2.2 IIpencraBnenue
IIOMCKA, aHAJIN3a U Tema 4.1, 4.2 pe3yabTaToOB
uHTeprpetanuu nHpopmanuu, | Tema 5.2-5.4 MPaKTUYECKUX U
1 nH()OpPMAIMOHHBIE Tema 6.1 1a00paTOPHBIX paboT
TEXHOJIOTMH 1715 BbinoyiHeHust | Tema 7.1 [IpoBenenue
3a/1a4y mpodeccruoHanbHoM Tema 8.1 XUMHYECKOTO
JIeATEIIbHOCTH 3KCIEPUMEHTA
OK 04. Tema 1.7 Brimonnenue
D bexTuBHO Tema 2.1,2.2 KOHTPOJIBHBIX
B3aMMO/ICCTBOBATh U Tema 4.1, 4.2 pabor mo
paboTaTh B KONIEKTHBE H Tema 5.2-5.4 paszenam JUCUUIUINHBI
KOMAaH/IE Tema 6.1 Ouenka
Tema 7.1 CaMOCTOATENBHO
Tema 8.1 BEINOJIHEHHBIX 3aJaHUi
OK 07. CopeiicTBOBaThH Tema 1.7 3amura penieHus Kenc-
COXPAHEHUIO OKPY KaroIen Tema 5.1 3a/1a4 (C yueTom
cpensl, pecypcocoepexenuto, | Tema 8.1 Oynymei
MIPUMEHSATH 3HAHUS 00 po(hecCHOHATTLHOM
M3MEHEHUU KIIMMarta, JIeATETbHOCTH)
MIPUHLIUIIBI OEPEKITUBOTO Brimonnenue 3aganui
MIPOU3BOJCTBA, dPPEKTUBHO MIPOMEKYTOUHOM
JIECTBOBATH B UYPE3BBIUANHBIX aTTecTalnun

CUTYyausiIX

4.2. IIpome:xxyTOUHAS aTTECTANMS MO AMCIUIINHE
[IpoMexxyTounasg arrecranus IO JUCLUIUIMHE

g depeHIIMPOBAaHHOTO 3a4yeTa.

Kaxpiii OMIIeT COCTOUT U3 TPeX 3aJaHMii:
1) TeopeTrdecKkoe 3aJaHuEe U3 TEOPETHUYECKOTO COJEPKAHUS OCHOBHOTO W MPHUKJIAIHOTO

MOJYJIEH;
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2) mpaxkTHUYeCKOe 3a/laHue (COCTaBJICHHE YPAaBHEHUH XMMHYECKUX PEAKLUUH C ydyacTHeM
HCOPraHNMYCCKUX HJIM OPraHNMYCCKUX BCIICCTB, B T.4Y. HEIIOYCK HpeBpaHleHI/II\/’I U KaYC€CTBCHHBIX
peakxiuii 0OHapy>KeHUs; XUMUYECKUX (POpMyIT HEOPraHMYECKUX U OPraHUYECKUX BEILIECTB, B T.U.
CTPYKTYPHBIX; 3aJaHUs IO HOMCHKIIATYPE HCOPraHWYCCKUX W OPTaHMYCCKUX BCIICCTB, OLICHKA
U3MEHEHUs CKOPOCTH XHMMHUYECKOH peakUuMd | HalpaBlIeHUs CMEIIEHUS paBHOBECHUS C
ncnoibp3oBanreM npuHnumna Jle-1llarenbe; oneHka XUMHUYECKOTO COCTaBa U T.11.);

3) pacueTHas 3a/1a4a (pacueTsl 10 YPaBHEHUSAM XUMHUYECKUX PEaKLUi, pacyeT MacCOBOM
noiau  (Macchl) XMMHUYECKOrOo 3JIeMEHTa (COeIUHEHHs)) B MOJEKylie (CMecHu); OmpelesieHne
npocreield (GopMyJbl OPraHUYEeCKON MOJIEKYJbI, MCXOs M3 3JEMEHTHOro cocraBa (B %);
PacuCThl TEIIJIOBBIX 3(1)(i)eKTOB XUMHUYECKUX peaKHI/Iﬁ; pacuc€Tel 3aBHUCHUMOCTH CKOPOCTH
XMUMHUYECKON peakiiui OT KOHIIEHTPALUU U TEMIIEPaTypbl U T.I1.).

Teopernueckoe 3a1aHue

3aganue 1.

Kakoili pacTBOp HCHOJB3YIOT [UIsl KayeCTBEHHOW pEaKLUU OIpPENeiICHHs XJIOPUIOB,
OpomuoB, ioaunos? Hanumure ypaBHEeHUs peakiuii 1 000CHyHTE OTBET.

3aganue 2.

Jlana-cxema TipeBpaIieHmil. |
Al;05,400°C KMnO0,4,H,0,0—-20°C BT (us6) t NaOH(cnupT. p—p)
C,H;OH X1 X2- X3 stuH —-C,H,0

IIpommimTe -Bee peak iy -U-olpeaenuTs BemecTsa X1, -X2,-X3 9

3aganne 3
Ompenenure MaccoBbIE JOJIM XHUMHYECKHX 3JIEMEHTOB B okcuiae amoMmuHus Al,O; u
BLIpaBI/ITC HX B npoueHTax.

Bonpocsl s 1upepeHIUpOBaHHOIO 3a4eTa.

1. OcHOBHbIE TOHATHA XUMHH (XHMHUYECKUN 3JIEMEHT, aTOM, MOJIEKyJa, BEeHIeCTBO (IIPOCTOE,
CJI0KHOE), aJUTOTPOITHS).

2. OcCHOBHbBIE 3aKOHbI XMMHH (3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA, 3aKOH COXPaHEHUs

Macchl BEIECTBa, 3aKOH ABOTajpo, nepuoaudeckuii 3akon JI.11. Menzaeneesa).

[Tepuonnueckas cucteMa xumMudeckux 3iaeMeHToB .M. MenaeneeBa u ee 3HaueHUE.

4. DnexTpOHHOE CTPOEHHME aTOMa XMMHUYECKOro ayieMeHTa. [IpuBecTn mpuMep Ha 3iaeMeHTax
1-3 mepuonos [ICXD [I.1. Menneneena.

5. OTHocUTENnbHBIE AaTOMHasi W MOJIEKYJSIpHas Macchl. MaccoBass [J0Ji1 JJIEMEHTa B
XUMHUYECKOM COEIWHEHUH. BBIUUCINTHD MaccoBylO0 [0JII0 3JEMEHTOB B COEAMHEHUHU (IO
BBIOOpY IpernoiaBaTens).

6. Tumbl XUMHUYECKON CBSI3M (MOHHAS, KOBAJICHTHAS, METAJUTMYECKAs, BOJOPOIHAS), MEXaHU3M
obpazoBanus. [IpuBecTy npumMep cxembl 00pa30BaHUs KaXkI0TO TUIA CBS3H.

7. YucTble BellecTBa U CMECH. BBIUMCINTH MaccoBbIE JOJIU KOMIIOHEHTOB BEIIECTB B CMECU
(o BEIOOPY MpernoaaBarTes).

8. OCHOBHBIE TOJIOKEHUSI TEOPUHU BJIEKTPOIUTUYECKON Aucconuanuu (popMyIupoBKa U HUX
CYLIHOCTb). 3anucaTh YpaBHEHHE PEAKIMU B MOJEKYJSPHOM M MOHHOM BHJE (IO BBHIOODPY
npernojaBaTens).

9. Kucnotsl (ompenenenue, kiaccupHKalus, CBOMCTBA). 3amucaTh ypaBHEHUS peakIMid,
MOATBEP K IAOIIUE CBOWCTBA KUCIIOT.

10. OcHoBanus (ompeneneHue, Kiaccu(uKkanus, CBOWCTBA). 3amucaTh YPaBHEHUS pEaKIMA,
MOJTBEPKIAI0IIME CBOMCTBA OCHOBAHUM.

11. Comu (ompenenenue, kinaccuukauus, CBONCTBa). 3amucaTb YypaBHEHHS pEaKIHid,
ITOATBEPKIAIOIINE CBOWCTBA COJIEH.

[98)
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12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Oxcunpl (ompenenenue, Kiaccudukanus, CBOWHCTBa). 3amucaTh ypaBHEHUS pPEaKLUH,
MOITBEP K IAIOIIUE CBOWCTBA OKCHUIOB.

Knaccudukanmm XMMHYeCKHX peakiui (o KOJUYECTBY M COCTaBYy peareHTOB U MPOIYKTOB
peakuuu, Mo HM3MEHEHHMIO CTENEHU OKMCIEHHS, MO TerioBoMy 3¢ (eKTy, Mo HaTUYHIO
Karanusaropa, Mo (a3oBoMy (arperaTHOMy) COCTOSIHUIO PEardpyrolluX BEIECTB U T.1.).
[IpuBecTu npuMepsl ypaBHEHHM peakiuil K KaXKI0W KiIacCU(pUKaILUU.

CkopocTh XMMHUECKOH peakuy. DakTOpsl, BAUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIIUH.
XUMHYECKOE paBHOBECUE U CIOCOOBI ero cMmelleHus. DakTopsel, BIUAIONIME HA CMELICHHE
XMMHUYECKOI0 PaBHOBECHS (Ha MPUMEPE PEAKLIMU CUHTE3a aMMHUAKa).

Meramel (monoxenue B IICXD JI.M. MeHnneneeBa, cTpoeHne aToma, (U3HUYECKHE U
XMMHUYECKHE CBOMCTBa, npuMeHeHue). llpuBectn mnpuMepsl XHMHUYECKUX pPEaKLUi,
XapaKTepU3YyIOIINX CBOMCTBA METANIOB HA KOHKPETHBIX pUMepax.

Hemeranner (monmoxkenune B [ICXD JI.M. MenaeneeBa, cTpoeHue aroma, (pu3uveckue u
XUMHUYECKHE CBOWCTBa, mnpuMeHeHue). IlpuBectu mnpuMepsl XUMHUYECKUX peaKIui,
XapaKTEepU3yIOINX CBOMCTBA HEMETAJJIOB HA KOHKPETHBIX IPUMEPAX.

Teopust ctpoeHust oprannueckux coenuHeHuil A.M. BytnepoBa (I0j0’keHUS TEOPUU U HX
MOSICHEHHE C IPUMEpPaMHU, €€ 3HaAUCHHE JJIs1 Pa3BUTUS XUMUH).

AnxkaHbl (cocTaB, CTPOEHHE, TOMOJIOTUYECKUHN s, ©30MEpUs, HOMEHKJIAaTypa, (pusnueckue
U XUMHYECKUE CBOMCTBA, CIOCOOBI MOJIy4YeHHE, IPUMEHEHHE).

AJNKeHbl M aJKUHBl (COCTaB, CTPOEHUE, HU30MEpHUs, HOMEHKJIaTypa, (uU3NYeCKue Hu
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyuyeHHEe, IPUMEHEHHUE).

Ankaauensl (cocTaB, CTPOEHHE, W30MEPHS,HOMEHKJIATypa, (U3NYECKHE U XUMHYECKHE
CBOWCTBA, CIIOCOOBI MTOJIyYeHHE, IPUMEHEHHE).

Apenbl (cocTaB, CTpOEHHME, M30MEpHUS, HOMEHKJIATypa, (PU3UUYECKHE U XUMHYECKHE
CBOWCTBA, CIIOCOOBI MOJIyYeHHE, TIPUMEHEHUE).

CnupTsl (cocTaB, CTpPOEHHUE, H30MEpHs,, HOMEHKJIATypa, (QU3NYECKHEe U XMMHUYECKUE
CBOWCTBA, CIIOCOOBI MOJyYeHHE, IPUMEHEHUE).

KapOoHoBBIE KHCIIOTBI (COCTaB, CTpOEHHE, W30MEpHs, HOMEHKJIaTypa, (pu3Mdeckue Hu
XMMHYECKHE CBOWCTBA, CIIOCOOBI MOJTyueHHEe, IPUMEHEHHUE).

A3oTcojieprkalie opraHn4eckiue coeIMHEeHNs (aHWINH, aMMHbI 1 aMUHOKHUCIIOTBI).
[TonmnMepusanus 3TUIEHA KaK OCHOBHOE HAIPABIEHUE €r0 MCINONb30BaHMs. Kaydyku
HaTypaJlbHbI U CHHTETUYECKHE.

ITonatue o0 OHONOrMYEecKH aKTHBHBIX BellecTBax (yrieBojax, Oenkax, >KUpax M Jp.).
buonoruueckue QyHKIMM YriaeBOAOB, OENKOB, >XUpOB. Poib opraHuueckod XuUMHUH B
peleHny mpooeM MUIIeBoi 6€30MacHOCTH.

PactBopenne kak ¢usmko-xumudeckuii mpomecc. PactBopel. PactBopmMocTs. MaccoBas
70151 PAacTBOPEHHOTO BEIIECTBA. BBIUMCINTH MaccoByr JOJdI0 (Maccy) BellecTBa B
pacTBope(1o BEIOOPY MperoaaBaTess).

Wnentudukanyss HEOPraHUYECKUX BELIECTB C HCIOJIb30BAHHEM MX (PU3MKO-XMMHUYECKHX
CBOMCTB, XapaKTEpHbIX KayeCTBEHHbIX peakiuil. KauecTBeHHble peakuuu Ha cyiabQart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSL.

Wnentudukanyst OpraHUYECKUX COSAMHEHWH OTHENBHBIX KJIaccoB (Ha Tmpumepe
HenpeAeabHbIX YIIIEBOJOPO/IOB, albIEIHI0B, KpaxMaia, YKCYCHOW KUCIOThI, OSJIKOB U T.I1.)
C WCIIONB30BAaHMEM UX (U3UKO-XUMHUYECKUX CBOMCTB W XapaKTEPHBIX KauyeCTBEHHBIX
peaKuid.

I[IpuMepbl NPAKTHYECKUX 32JaHUH M PACYETHBIX 32/1a4 K 1u( epeHIHUPOBAHHOMY 3a4eTy:

1. CocraBpTe DJEKTPOHHYIO (OpPMYyTy XHUMHUYECKOTO 3JIEMEHTa(Il0  BHIOOPY

IperoaaBaTers)

2. JlaiiTe XapaKTepUCTUKY XUMHYECKOro 3JieMeHTa (TI0 BBIOOpY IMperojaBaTelis) Ha

OCHOBaHHMHN €TI0 IIOJIOKCHHA B HepnonnquKoﬁ CHUCTCMC [[I/I Menaeneena (CI/IMBOJ'I,

26



MeTaJUl/HEMeTasll, MOPSAIKOBBI HOMEp, NepuoJl, IpyIa, MOArpyIna, CeMEHCTBO XUMHYECKUX
3J1eMeHTOB (S, p, d, f — 27IeMeHThI), OTHOCHUTEIBFHAS aTOMHAsI Macca, 3apsj siipa aToMa, YUCio
OPOTOHOB M HEHTPOHOB B sJpe aToMa, oOIlee YHCIO 3JIEKTPOHOB B AIIEKTPOHHOH 000JI0uKe
aToMa, YHCJIO DHEPreTWYeCKHX YpOBHEH B aroMe, 4YHCIO DJJEKTPOHOBHA BHEIIHEM
HHEpPreTUYeCKOM YPOBHE, BBICIIAS CTENEHb OKUCIEHUS B COEJUHEHUSX, (opMysa BBICIIETO
OKCHJIa, €ro XapakTep (OCHOBHOM, aM(OTepHBbI, KUCIOTHBIH), (hOopMyIia BBICIIErO THIPOKCHA,
ero xapakrep (OCHOBHOH, aM{QOTEpHBIA, KHUCIOTHBINH), HU3MIIAs CTENEeHb OKHUCICHUS B
COCIIMHEHUSIX, HAJTMYHNE JIETYYEeTO BOJOPOIHOTO COSMHEHUS, ero (opMyJia U XapakTep).

3. Onumure, KakuM 00pa3oM H3MEHSIOTCS CBOWCTBA JJIEMEHTOB (3apsj sapa aToMma,
paaunyc aToMma, INEKTPOOTPHUIATENEHOCTD, YHCII0 BaJICHTHBIX AJIEKTPOHOB,
METaJUINYEeCKUE/HEMETANINYEeCKUEe, OKHCIUTEIbHO-BOCCTAHOBUTENIFHBIE CBOICTBA) B  psdy
XUMUYECKHUX AJIEMEHTOB (110 BEIOOPY MperoaaBaTes).

4. Ormpenenure CTENEHW OKUCIEHUS JJIEMEHTOB B COEAMHEHHSX (IO BBIOOPY
npenojaBaTes).

5. Onpenenure TUIIBI XUMUYECKHX CBsI3€H B BellecTBax (10 BEIOOPY MperoiaBaTens).

6. CocraBbTe ypaBHEHUE AIIEKTPOITUTUIECKOM JIVICCOIIAIINT
KHCJIOTBI/OCHOBAHHUS/CONMU(TIO BHIOOPY MPENOAaBATENS).

7. [ BBINOJHEHHWs 3aJaHUsl WCIIOJB3YUTE CIEAYIOIUN IEepedYeHb BELIECTB: XJIOPHUL
KaJus, TUAPOKCHU] KalMs, CepHasi KHCIOTa, a30T, cylbpaT HaTpus. JJomycTUMO HCIOIb30BaHUE
BOJIHBIX PAcTBOPOB BEIIECTB. M3 MpeIoKeHHOro TEepevHs BEIIECTB BHIOEPUTE BEIECTBA,
MEXy KOTOPBIMU BO3MOJKHA PEaKLMs MOHHOTO oOMeHa. 3amMIIUTE MOJIEKYJISIpHOE, MOJHOe U
COKpaIlIEHHOE HOHHOE YPAaBHEHUS 3TOW PEaKIUH.

8. Hamumure 5 ypaBHEeHU# peakiii, COOTBETCTBYIOIUX CXEME MPEBPALCHHUS:

Fe —>i> FeC12—>iFe(NO3)2—>i Fe(OH)2—>i FeO —:»Fe
Jlnsi mepBOW peakIUM COCTaBbTE JJICKTPOHHBIA OallaHC, YKAKUTE OKHUCIUTEIb U
BOCCTaHOBUTEIIb.
9. 3amummre 5 ypaBHEHUH peaklUd, C MOMOIIbIO KOTOPBIX MOXHO OCYIICCTBUTH
CJIETYFOIIHE TTPEBPALICHHS:

CH3-CH3—>1> CH2=CH2—>i CH;-CH,-OH —>i>3TaHaJ'II>—>i CH;-COOH —iﬁmnaueTaT

10. Ilocne npomyckaHus yepe3 pacTBop ruapokcuaa kamus 4,48 i1 cepHuctoro raza SO,
(1. y.) momyumnm 252,8 r pactBopa cyibdura kamusaK,SOs3. Berancaute MaccoByro 100 COH B
HIOJIyYEHHOM pacTBOpE.

11. IIpu pactBopenun 187,5 T mM3BecTHsAKa B M30OBITKE COJSHOW KHCJIOTHI BBIACIUIOCH
33,6 1 yraekucioro rasza (H. y.). OnpenenuTe MaccoBYIO OO0 KapOOHATa KaNbIUS B JAaHHOM
o0pasiie M3BECTHSKA.

12. Bpruuciure MakCUMalbHO BO3MOXHBIM O00BEM (H. y.) aMMHaKa, KOTOPHIA MOXET
ObITh moayueH u3 40 1 Bomopoma u 30 i azora. OTBET yKa)XXUTE B JUTPAX C TOYHOCTHIO JO
JIECATHIX.

13. B pe3ynbpTare peakiuu, TEpMOXUMHYECKOE YPaBHEHUE KOTOPOMl

2H,(t) + Oy(r) = 2H,0(r) + 484k ]1x,

BeIeIIOCh 1479 kJIk TernoTel. BeramciauTe Maccy oOpa3oBaBIeicss TP 3TOM BOJIBI (B
rpaMMax). OTBET OKpYTJIUTE 10 LIETBIX.

14.  VYcranoButre ¢opmyny yriaeBojgoponaa, coaepxaimero 83,34%  yriepoaa.
OTtHOcuTENbHAs TUIOTHOCTH apOB BEIlIECTBA MO BO3yXY paBHa 2,483.

15. Beruucnure MaccoBbl€ 10U 3JIeMeHTOB B HUTpate aMMoHusi NH4NO3 B nporientax ¢
TOYHOCTBIO /10 LENbIX.
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