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OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA3OBATEJBbHOM JUCIHUIIIUHBI «XUMUSI»
1.1. MecTo AuCHMILVIMHBI B CTPYKTYpe NPo(decCHOHAILHOI 00pa3oBaTe/ILHOI
nporpammbl CIIO: O61eo6pazoBaTenbHas TUCIUILIMHA « XUMUSD) SBISETCA
00s13aTEIHHON YaCThIO 00111e00pa30BaTEILHOTO YI€OHOTO ITUKIIa 00pa30BaTEIIbHON
nporpammsbl B cootBeTcTBUH ¢ PT'OC 09.01.03 Oneparop nHGOPMAIIMOHHBIX CUCTEM H
pecypcoB
1.2. Heapb u njiaHupyemblie pe3yJibTAThbl 0CBOCHUS TMCUHUIIHHDI:
1.2.1. Hesan 00meo0pa3oBaTebHOM UCIUININHBI
@opMHpPOBAaHUE Y CTYIEHTOB TMPEACTABICHUS O XUMHYECKOHW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI IIPUHSATHUS PEIICHUH B )KU3HEHHBIX U
MIPOM3BOJICTBEHHBIX CUTYAIIHIX, OTBETCTBEHHOTO MMOBEICHUS B PUPOTHON Cpee.

1.2.2. Ilnanupyembie pe3yJibTAaThl 0CBOEHUSI 00111€00pPa30BaATEIbHON TUCIUIIIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne quciuIuinHa uMmeeT npu popmuposanuu U pazsutur OK u 11K



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHUS AUCHHILINHBI
HAMMEHOBaHU
e

¢popmupyembIx Oo6mme’ JIuCunIIMHAPHbIE

KOMIIeTeHIN i

OK 01. B yacTH TPYZ10BOIr0 BOCIIMTAHMA: - BIQJETh CHCTEMOH XMMHUYECKMX 3HAaHHMH, KOTOpas BKJIIOYAET:

BI)I6I/IpaTI> - TOTOBHOCTbL K TpyAdy, OCO3HAHHWC LCHHOCTH | OCHOBOIIOJIAraromune IOHATUA (XI/IMI/I‘-ICCKI/H\/JI OJICMCHT, aTOM, OJJICKTpOHHAas

Croco0bl MacTepcTBa, TPYAO0Ir00ue; o0osiouka aToma, s-, p-, d-3JEKTPOHHBIC OPOUTATIM AaTOMOB, HOH, MOJICKYJIa,

pelICHUA 3ada4 - T'OTOBHOCTB K aKTUBHOM ACATCIIBHOCTU | BAJICHTHOCTDb, JJICKTPOOTPULATCIIBHOCTb, CTCIICHbL OKHCJIICHHA, XUMHWYCCKasa

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA 00bEM, YIJIEpPOAHBIM CKejerT,

BHOU CIIOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBATh M | (QYHKUMOHAJbHAS TPYIINA, paguKaj, U30MEpHs, U30MEPhl, TOMOJOTUYECKUI

NESITeIbHOCTH | CAMOCTOSTENILHO BBIMOIHATE TAKYIO AEATENbHOCTD; | Psll, TOMOJIOIH, YIJIEBOJOPO/bl, KUCIOPOI- U a30TCOAEPIKAINE COSANHEHMUS,

NPUMEHUTENBH | - HHTEpeEC K pa3sIuYHBIM cdepam | OMONOTHYECKH AaKTHUBHBIE BemlecTBa (YIJEBOJBI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3JIYHbIM | IPO(PEeCcCHOHATBHON NesATEIbHOCTH, HOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,

KOHTEKCTaM OnjiajieHMe  YHHBEPCAJLHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKass PEUIeTKa, THUITBI XUMHYECKHX PEAKIHH (OKUCIUTEIHHO-
NO03HABATEJIbHBIMM JIeHCTBUSIMU: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, peaKIUd HOHHOI'O OOMEHa),
a) 0a3oBble JIOTHYeCKHUe 1eiiCTBHUS: pacTBOp, AIIEKTPOIIHUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHYECKAs TUCCOIHAIINS,
- CaMOCTOSITENIbHO (bopMynHMpoBaTh U | OKUCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUUYECKON peaKkIH, XUMHUYECKOe
aKTyaJIH3upoBaTh MNpoOJIEeMy, paccMaTpuUBaTh €€ | pABHOBECHE), TEOPUM W 3aKOHBI (TEOpPHs XHMHYECKOTO CTpPOCHUS
BCECTOPOHHE; oprannyeckux BemectB A.M. bByriepoBa, Teopus 3JIEKTPOIUTHUYECKON

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- ONpenessaTh IeNd  JeSTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B

3aJaBaThb

JIucconranuu, nepuoanyeckuit 3akon .M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMUMHH, (PaKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCIIOIb30BAHUU
BOXHEHIIUX HEOPTaHWMYECKUX U OPraHUYeCKHuX BEIIeCTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKa;

- YMEThb BBISBISAITh XapaKTEpHblE MPU3HAKK M B3aUMOCBSA3b HU3YYEHHBIX

! YKa3pIBarOTCS TMYHOCTHEIE M MeTanpeaMeTHbIe pe3yabratsl 13 GIOC COO (B mocneaHeit pexaxiuu ot 12.08.2022) B 0TrIarosHoi hopme, GopMUpyeMbie 061e06pa30BaTenbHOIM

JUCIUATIIINHON

2 ucumrunHapHbie (MPeIMETHbIE) Pe3yIIbTaThl YKa3bIBAIOTCS B COOTBETCTBUM C METOIMKOM TIPENOIABAHMS JUCIUILTHHBI




paccMaTpUBAEMBbIX SIBICHUSX;
- BHOCUTb KOPPEKTHBBI B  JICSTEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCJIEACTBUM NCATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

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

- BBIIBJISITh TPUYMHHO-CJIICJACTBEHHBIC CBSI3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUTATh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHThI JUIS
JI0OKa3aTelIlbcTBa CBOMX YTBEPXKACHHH, 3a7aBaTh
napameTpbl U KPUTEPUU PEILICHNUS,

- AHAJIM3UPOBATh IMOJYYEHHBIE B XOJI€ PELICHUS
3a/1aud  pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00J1acTeH;

- BBIABHTaTb  HOBBIE  HJCH,
OPUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COL[MAIBHOW MPAKTHKE

npeajiararb

HOHﬂTHﬁ, MNPUMCHSATH COOTBCTCTBYIOIIUC ITOHATHUA ITPHU ONMUCAHUUN CTPOCHHUA U
CBOMCTB HCOPraHNM4CeCKUX M OPraHUYCCKHUX BEIICCTB U HUX HpeBpaHIeHPII;'I;

BBIABJIATH B3aMMOCBI3b XUMHUYCCKUX 3HAHUH C IIOHATUAMUA u
MNpEACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- YMCThb HCII0Jb30BaTh HauMCHOBAaHUs XUMHUYCCKUX COGI[I/IHGHI/Iﬁ
MCXKIAYHApOAHOro COmo3a TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHUHU H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIIUX BEIECTB (3TUJIEH, alleTUJICH, TJIMLIEPHUH,
denon, dQopmanpaerun, yKCycHas KHCIOTa, TJHMIMH, YrapHbli ras,
YIJICKUCIIBIN Ta3, aMMHUAaK, TalleHas U3BeCTb, HEralleHas U3BeCTb, TUThEBas
colla M JPYTHX), COCTaBIATh (OPMYIJbI HEOPraHMUECKUX U OPTaHHMUYECKUX
BCIICCTB, YPABHCHHUS XWMHUYECCKHUX PEAKIUH, OOBSICHATH WX CMBICT;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSIMH YPABHEHHN XUMHYECKUX
peaxiu;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYCHHBIX HEOPTraHWYECKUX U
OpraHWYECKHUX BEILIECTB K ONPEEICHHBIM KjaccaMm M IpynrnaM COeIHHEHUH,
XapaKTEepPU30BaTh UX COCTaB M BAKHEWINIME CBOWCTBA; OMPENETSATH BUIBI
XMMHUYECKUX CBsI3el (KOBaJCHTHAas, MOHHAS, METa/In4yecKas, BOJOPOIHAs),
THUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIUPOBATH XUMUUYECKHE
peakuuu;

- chopMupoBaTh  TpPENCTABIEHUA: O XHUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHWM SIBICHUU
npupoabl, B (GOPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PEIICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHON Cpene;

- YMETh TPOBOJUTH PACUETHl MO0 XUMHUYECKUM (POopMyJIaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHYUH,
XapaKTEePU3YIONIUX BEIMIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMalnbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHWS Ui TPHHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlLUIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOWCKa,
aHaJu3a u
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
NEeSITEIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJBTYP,
CIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MecCTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEpPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE [EHHOCTH Hay4YHOW JeSTEeIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIbHBIMM  y4eOHBIMU

NO03HABATEJIbHBIMM el CTBHSIMU:

B) padora ¢ nHpopmanueii:

- BJIaJICTh HABBIKAMH MOJY4YeHHUsS MHPOpPMaLUU U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIBLHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHHUS;

- co3JaBaTh TEKCThl B pa3MuYHBIX (opMarax c
y4eTOM Ha3Ha4yeHus MHQOpManuu U LEJIEeBOH
ayIUTOpUM, BBIOMpas ONTUMAJbHYIO  (Qopmy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OLIEHMBaTb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpMallUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCMOJb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOIHUTHBHBIX, KOMMYHUKaTHUBHBIX u
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJEHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKH O€301acCHOCTH,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OPraHUYECKUX BELIECTB IMPH HArpeBaHUHU, IOIyYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOWMCTB, KAUECTBEHHBIE PEAKIUU HA aJbIETUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauuss O€lKOB IpH HarpeBaHuH,
[BETHBIC pEAaKUUU OCNIKOB; MPOBOAWUTH pEAKIMM HMOHHOTO OOMeHa,
OTIPEIeNIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEeaKlIUU Ha Cyibdar-,
kapOOHAT- H  XJOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metawiel" u "Hemeramnsl") B
COOTBETCTBUHM C TpPABWIAMH TEXHUKH OE30MACHOCTH IpH OOpalleHuH ¢
BellecTBaMH U J1a0OpaTOPHBIM 00OPYIOBaHHEM; MPEACTABIATH PE3yIbTaThl
XMMHUYECKOT0 IKCIIEPUMEHTA B OPME 3alIUCU YPAaBHEHUH COOTBETCTBYIOIINUX
peakuii 1 GopMyIHUPOBATH BHIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HHPOPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbBIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmanmu, cetb IHTepHET U apyrue);

- BIAJAECTb OCHOBHBIMHM METOJaMHM Hay4yHOTO TIIO3HAHMSI BELIECTB M

XUMHUYECKUX  SIBJCHWM  (HaOmoJeHue,  HU3MEpEHHe,  JIKCIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMeThb IPOBOAMUTH PacueThl MO XHUMHYECKUM (opMyrnaM U YypaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHH,

XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHUS A NPUHATHS PELICHHM B KOHKPETHBIX
JKN3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM




THTHUEHBI, PECypcocOepekeHHsl, TPABOBBIX |
TUYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acCHOCTH
JUYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortatsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOH W COLMAIbHOU
JIeSITeJIbHOCTH;

OBaanenue YHHMBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHMMAaThb W WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
€¢ OCTIDKCHHUIO: COCTaBIIITh INIAaH JICHCTBHIA,
pacrpenensaTb pojid ¢ Y4€TOM MHEHUN YYACTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbLHBIMH PeryJssTHBHbIMH
NeMCTBUAMMU:

I') MPUHSTHE Ce0sl U APYTHX JIIOJIei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOACH
MIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO W MPaBO APYTHX JIIOAEH

- yMeTb IUJIaHUPOBaThb M  BBINOJHATh XUMUYECKUH  SKCIEPUMEHT
(mpeBpailleHusT OpPraHUYEeCKUX BEUIECTB IPH HArpeBaHUU, IOTYYCHHE
ATHJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIUU HA aJbAETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaiuss OelKOB NpH HarpeBaHuH,
LBETHbIE pEaKIUX OEJIKOB; MPOBOJAUTH pEaKUUd HOHHOrO OOMEHa,
OTIPEeIeNIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKlUU Ha cylbdart-,
KapOoOHaT- M  XJOpPUA-aHUOHBI, HA  KaTUOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamwiel" u "Hemeramnsl") B
COOTBETCTBUHU C IpaBWJIaMU TEXHUKU O€30IaCHOCTH MpPU OOpALICHUH C
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUYECKOT0 IKCIIEPUMEHTA B JOPME 3allMCH YPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTAaTOB




Ha OIIMOKMU;
- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C
MO3ULIMU JIPYTOr0 YEJI0BEKa,

OK 07. B 06.1acTH 3K0J10rH4Y€CKOT0 BOCITUTAHMS S - chopMupOBaTh MPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIOLICH
CopeiicTBoBaTh | - C(HhOPMHUPOBAHHOCTH HKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOW KApTHHBI MHpPA, POJIM XUMHU B TO3HAHWUU SIBJICHUUN
COXPaHEHHUIO MOHMMAHUE BIMSHUS COLIMATIBHO-KOHOMHMYECKUX | IPUPOAbI, B (OPMHUPOBAHMH MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpY’KaroIleu OpOIECCOB  HAa  COCTOSIHHE  NPUPOAHON M | (YHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM JJISl pEIICHUS MPAKTHYECKUX
Cpenbl, COLIMATILHOM  Cpefbl, OCO3HaHWE TIJI0OATBHOTO | 33[a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHUECKUX Mpodiem; IIPUPOIHON Cpee;
€HHUIO, - IUTAHUPOBAHHE W OCYIIECTBJICHHE ACUCTBUI B | - YMETh COONIOAATh MpaBUIa HKOJIOTHUYECKHU 11eJeco00pa3HOro MoBeIeHUs B
HPUMEHSITh OKpYXarollled cpelle Ha OCHOBE 3HAHMS LeJleH | ObITYy U TPYJOBOM IEATEIBHOCTH B ILIEJIIX COXPAHEHHUS CBOETO 3J0POBbS U
3HaHUS 00 YCTOHYHBOTO Pa3BUTHUS YEIIOBEUECTBA; OKpYXAaroliel MPUPOAHON CpeIbl; YUUTHIBATh OMACHOCTh BO3JCHUCTBUS Ha
U3MEHEHUU AKTUBHOE HENpUATUE JIEHCTBUM, MNPUHOCSIIUX | KUBbIE OPraHU3Mbl OINPEJEICHHBIX BELIECTB, IIOHMMAas CMBICI IOKa3aTess
KIIUMaTa, BpEl OKpYXKaroIlIel cpere; MpeleIbHON JOMYCTUMOM KOHIIEHTPAIUH
TIPUHITAITBI - yYMEHHE IPOTHO3UPOBATh HEOIArONpUSATHBIC
OepexIIMBOrO 9KOJIOTHYECKHUE TMOCIEACTBHS MPEANPUHUMACMBIX
MPOU3BOJACTBA, | ICWCTBUI, MIPEIOTBPAIATH UX;
3¢ PeKTUBHO -pacipeHue OIIbITa JIESATEIIBHOCTH
JICUCTBOBATh B | DKOJOTMYECKON HAMPABICHHOCTH;
Ype3BhIUANHBIX | - OBJIaJICHHE HABBIKAMH Y4EOHO-HCCIIE0BATENILCKOI,
CHTYyalHUsIX MPOEKTHOU U COLIMATIBHOM IESITEIbHOCTH;
TEXHUYECKas c(OpMHPOBAHHOCTh YMEHUS aHAJIM3UPOBATh - 3HaTh OCHOBHbIE HCTOYHUKH MH(POPMALIUU U PECYPCHI JUIs PELIeHUs 3a7a4 U
06pa60TKa nu XAMHUYECKYIO I/IH(I)OpMaHI/IIO, [IOJIy4yaeMyto 13 Hp06J'IeM B npO(peCCI/IOHaJILHOM W/WIINA COIMATIBHOM KOHTEKCTE
pa3MelIeHne Pa3HBIX UCTOUYHUKOB (CPEJCTB MACCOBOM OTIPE/IENATH ITAMbl PELISHHUS 3a]auK
UH(POPMALIMOHH | MHPOpPMAaLWH, ceTh IHTEpHET U ApyrHe); COCTABIISTH TUIAH JIEHCTBHS;
bIX pecypcos Ha ONIPENENATH HEOOXOUMBIE PECYPCHI
caiite (110 - 3HATh AITOPUTMEI BBIIOJIHEHHS Pa0OT B IPOPECCUOHAIBHON U CMEMKHBIX
BBIOODY) o0macTsix; MeToJibl paboThl B MpoheccnoHabHOM U CMEXHBIX cepax
IIK 2.1. - 3HaThb HOMEHKJIaTypy MH(GOPMALIMOHHBIX HCTOUHUKOB, IPUMEHSIEMBIX B
CrpykTypHpo podecCHOHANEHOM e TENIbHOCTH
BaTh

U poBsIe

OIPCACIIATH 3a4a4u U1 IO CKa I/IH(I)OpMaI_[I/II/I; OIIPCACIIATh HCO6XOI[I/IMLIC




TaHHBIE 15
myOJIMKaLuy.

IIK 2.2.
Pa3smemars u
OOHOBIIATE
nHpopmamo
HHBIN
Marepuanl
yepe3
CUCTEMY
yIpaBICHU
KOHTEHTOM.

IK 2.3.
VYcranaBnuBa
Th U
pasrpaHu4YuBa
Th TIpaBa
JOCTYyIa K
paszaenam
BeO-pecypca.

K 2.4.
Cobupatb
CTaTHCTHUKY 110
pe3ynbTaram
paboTsl BEO-

pecypca.

HUCTOYHHKH HHPOPMAIIHH;

IUIAHUPOBATh MPOIIECC MTOUCKA

- 3HaTh opMaT 0OPMIICHHS PE3YJIbTATOB MOMCKA WH(OPMAIINH,
COBPEMEHHBIE CPEJICTBA U YCTPOHCTBA HH(DOPMATH3AIUN

0OpPMIISTH PE3yJIbTAThI MOMCKA, IPUMEHSTH CPECTBa HH(POPMAIIMOHHBIX
TEXHOJIOTUH JUIs pelieHus Tpo(hecCHOHATBHBIX 33124

- 3HATh MOPSIIOK TPUMECHEHHS COBPEMEHHBIX CPEJCTB U YCTPOMCTBA
uH(pOpMaATH3aIUH, TIPOTrPAMMHOE 00eCIIeUeHUE B TPOPECCHOHATTBHOM
JIeSATEIbHOCTH B TOM YHCJIE HCIIOJIb30BaTh COBPEMEHHOE ITPOTPAMMHOE
obecrieueHre; UCIOIb30BaTh Pa3IuUHbIe HU(PPOBBIC CPEACTBA IS PEIICHHS
npodecCHOHATbHBIX 3a1a4
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUILIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 80
B T.Y.

OcHoBHOe cojiep:KaHue 70
BT. 4..

TEOpeTUIeCcKoe 00ydeHne 32
[PaKTUYECKUE 3aHATUS 22
71a00paTOPHBIE 3aHATHS 10
KontponbHbie paboThl 6

IIpodeccuonaLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 8

NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TeopeTudecKoe o0ydyeHne 2

NPaKTUYECKHUE 3aHATHS 6

KOHCYJIbTAINH -

NunuBuyanbHbI IPOEKT -

IpomeskyTounasi arrectanus (1uddepeHIMPOBaHHBIN 3a4eT) 2

11




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHoBaHu
¢ pasIeoB 1 Conep:kanue yue0HOro Mmarepuasa (0OCHOBHOE U I[pO(l)CCCPI?HaJIbHO-OpHEHTI/IpOBaHHOC), Oo0bem dopmMupyemblie
Tem JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYIb (IIPH HAJTHUYHUH) 4acoB KOMIIeTCHIIM U
1 2 3 4
Pa3znen 1 OCHOBBI CTPOEHUS BelleCTBA 8
OCHOBHOE coJIep:KaHue 4 OK. 01
Teopernueckoe o0yueHue 2
CoBpemeHHas MoJieNib CTpoeHUs aToMa. CHUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKUN JIEMEHT.
Tena 1.1 OnexrpoHHas KoH(puUrypanus aroma. Kinaccupukanuss XAMHYECKUX JIEMEHTOB (S-, P-, Ei-
CrpocHne AJIEMEHTHI). BareHTHbIE 3JIEKTPOHBI. BaHeHTHS)CTL. DNeKTpOHHAas MPUPOJAa XUMHUUECKOU CBSI3H.
ATOMOB DNeKTPOOTPULIATETLHOCT. BUIbI XUMHUUECKOM CBSI3U (KOBaJICHTHAsI, MOHHAS, METAJNTNYECKAs,
HMIICCKIX BOJIOPO/IHAs) M CIIOCOOBI €e 00pa30BaHUs
sremenTo u | JIPAKTHYECKHE 3aHATHS 2
npuposa IIP Ne 1-2 Iv’emeHI/Ie 3aJlaHU{ Ha UCIOJIb30BAHUE XUMHUYECKOU CI/IMBOJ‘II/IE(I/I u HaSBaHHﬁU
XUMHUecKkoli | COSAMHEHUI 0 HOMEHKIIATYPE MEXKIYHAPOIHOTO COK03a TEOPETHIECKON U NPUKIIAJHON XUMUH U
CRSI3H TPUBUAIBHBIX HA3BaHUM /U COCTABICHUSI XUMHUECKUX (OPMYJI IBYXaTOMHBIX COCTUHEHHIMA
(okcHIIOB, CYNIb(HUIOB, TUAPUIIOB | T.I1.) U IPYTUX HEOPTaHUICCKUX COCTUHEHHUHN OTACIbHBIX
Kj1accoB. [IpakTuueckue 3ajaHusi Ha YCTAHOBIIEHUE CBSI3U MEXKy CTPOCHUEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB M MIEPUOJUICCKUM U3MEHEHUEM CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHHH B
COOTBETCTBHHU C NMOJ0KeHHeM [leproanyeckoil CUCTEMBI.
OcHOBHOE coJiep:KaHue 4 OK. 01
Teopernyeckoe o0yueHune 2 OK. 02
Tema 1.2, [lepuonnueckas cucrema xumuudeckux siemeHToB JI.M. MenneneeBa. Dusznueckuidi CMbICIT
[lepuonnueckoro 3akona J[.M. MenzaeneeBa. 3akOHOMEPHOCTU W3MEHEHUSI CBOMCTB XMMHYECKUX
Helv) HojHecku 3JIEMEHTOB, 00pa3yeMbIX WMH TPOCTHIX M CJOKHBIX BEIIECTB B COOTBETCTBHH C IOJOKEHUEM
Y 3aKOH U XUMHUYECKOro anemeHTa B Ilepumonnueckoii cucremMe. MUpPOBO33pEHUECKOE W HAYYHOE 3HAUYEHUE
rabmaua JI. 1. [Tepuonnueckoro 3akona J[.M1. MenaeneeBa. [Ipornossr J[.1I. MenneneeBa. OTKpBITHE HOBBIX
Menpeneena
XUMUYECKUX IJIEMEHTOB.
IIpakTHyeckune 3aHATHSA 2

ITP Ne 3-4 Pemrenue MpakTHKO-OPHEHTUPOBAHHBIX TEOPETUICCKUX 3a/IJaHIIA HA XapaKTEePHU3AINIO
XUMHUYECKHX 3JIEMEHTOB «MeTaInuecKue / HeMeTalIn4eCKue CBOUCTBA,
AIEKTPOOTPUIATENBHOCTh XUMUYECKHUX JIEMEHTOB B COOTBETCTBHMH C MX AIEKTPOHHBIM CTPOCHHEM
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U MOJIOKEHUEM B IEPUOJAMYECKON CUCTEME XUMHUYECKUX AeMeHToB J[.1. Menneneesa»

Pasznen 2 Pa3nen 2. XuMnyecKue peakunu 12
OCHOBHOE coJIepKaHue 6 OK. 01
Teopernueckoe o0yueHue 2
Krnaccudukanus u TUIIBI XUMAYECKUX PEaKIUil C yuacTHEM HEOPTaHUYECKUX BEILECTB.
Cocrapnenue ypaBHEHUHN peakuidi COeAMHEHUS, Pa3JIOKEHUs, 3aMEILICHUsI, 0OMEHa, B T.4. peaKkIui
TOpPEHMUS], OKUCIICHUSI-BOCCTAHOBIICHUS. Y paBHEHUSI OKUCIICHUSA-BOCCTaHOBJIeHUs. CTeneHb
okucseHus. OKuciauTens U BoccTaHOBUTENL. COCTAaBICHUE U YPABHUBAHUE OKUCIUTEIBHO-
Tema 2.1. BOCCTAaHOBUTEJBHBIX PEAKLUN METOJOM IEKTPOHHOro 6ananca. OKUCIUTEIbHO-
THIBI BOCCTAaHOBUTEJIbHBIE PEAKIIMH B IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KU3HEAEITEIbHOCTH
XUMHYECKHX OprannusMoB
peaxui IIpakTnyeckue 3aHATHSA 4
ITP Ne 5-6 KonnuecTBeHHbIE OTHOIICHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XUMHH
U pacyeThbl 110 YPaBHEHUSAM XMMHUECKHUX peakiuii. MoJb Kak equHHIa KOJMYECTBa BELIECTBA. 2
MonsipHast Mmacca. 3aKOHBI COXpaHEHUSI MacChl ¥ SHEpPruu. 3akoH ABorajapo. MonspHseIil 00beM
ra3zoB. OTHOCHUTENbHAS IUIOTHOCTh I'a30B.
ITP Ne 7-8 PacueTsl 10 ypaBHEHUSM XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM MacChl, 00beMa 5
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMUYECTBA BEIIECTB
OCcHOBHOE cO/Iep:KaHue 4 OK. 01
Tema 2.2. Teopernueckoe o0yueHue 2 OK.04
Onexrponutrye | Teopust AEKTPOIUTHYECKON Tucconnannu. MoHbl. DIeKTpOoauTsl, HEAJIEKTPOIUTHI. Peakiumn
cKas noHHoro ooMeHa. CocrapiieHUE peakliuii HOHHOTO OOMEHa IyTeM COCTABIICHUS UX MOJHBIX U
JUCCOITHAITUS U | COKPAIICHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKIINH.
MOHHBIN OOMeH | JIaGopaTopHbIe 3aHATHS 2
JIP Ne 1-2. “TuIibl XHMUYECKHX PEAKITHI .
HccnenoBanue TUNOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U
MIPU3HAKOB XUMHUYECKUX peakuuil. [[poBeaeHne peakiuii HOHHOro 0OMeHa, ONpeieICHUE CPEIbl
BOJHBIX PaCTBOPOB. 3a1aHMsI HA COCTABJIEHUE NOHHBIX PEAKIMH
KonTtpoabnas pa6ora 1. CtpoeHue BeniecTBa 1 XMMUYECKHE PEeaKIIUU 2
Paznen 3 CrpoeHne 1 CBOIICTBA HEOPIaHMYECKHUX BELIECTB 16
Tema 3.1. OcCHOBHOE coJiep:KaHue 4 OK. 01
Knaccudukanus, | Teopernueckoe od0yyeHue 2 OK. 04
HoMeHKIaTypa | [Ipeamer Heoprannveckoi xumun. Kiaccugukanus HeopraHuueckux BeriecTs. [IpocTeie u 5 IK 2.1-2.4
U CTPOECHHE CJI0KHbIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BENIECTB (OKCUIBI, THIPOKCH/IBI, KUCIIOTHI,
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HCOPTaHUYCCKU
X BEUICCTB

cony). B3auMoCBsI3p HEOPraHUYECKUX BEILECTB. ATpEraTHble COCTOSIHUS BELIECTBA.
Kpucramnuueckue u amopgHbie BelecTBa. TUIbI KpUCTAJUIMYECKUX PELIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAS, METAJNTHYECKas). 3aBUCUMOCTh (PU3NUYECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJNINYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJA
XMMHUYECKOH CBSI3U U THIA KPUCTAIIMYECKON pemeTKu. [IpuunHbel MHOrooOpasusi BEIEeCTB

IIpakTnyeckune 3aHsATHS

ITP Ne 9-10 Penrenre npakTHYECKUX 3aaHUM 110 KITacCH(UKAIINKI, HOMEHKIIATYPE U XUMUYECKHM
(dhopMyliaM HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIaccoB (yrapHbIH ra3, yriaeKuCbIi ras,
aMMUaK, raiieHasi U3BeCTh, HeraiieHasi U3BeCTh, MUTheBasl Cojla U JPYTUX): Ha3bIBaTh U COCTABIIATh
(hOpMyIIbI XUMUYECKUX BEIIECTB, ONPEILNIATh MPUHAIC)KHOCTH K Kiaccy. [lonck nndopmanmu mo
Ha3BaHMIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM dopMyliaM

Tema 3.2.
dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKHU
X BEIIECTB

OcHoBHOE COACPKAHUEC

Teopernueckoe o0yueHue

Mertasmner. O0upe pu3nyeckne 1 XuMHUIECKUe CBOMCTBa MeTauIoB. CIIoCOOBI TIOTY4EHUSI.
3HaueHNe METaNIOB M HEMETAJJIOB B IPUPO/IE U KU3HEIEATEIbHOCTH YeI0BEeKa U OPTraHU3MOB.
Koppo3us MeTaioB: BUIbl KOPPO3HH, COCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UHU

Hemerannbl. O0uue ¢pusnyeckue 1 XUMHUECKUE CBOIICTBa HeMeTalIoB. TUunu4yHble cBoiicTBa
HemeTaiioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa COeIMHEHNN HEMETAJLIOB.
KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUAOB,
KHUCJIOT, colieil u )Ip) BaKOHOMepHOCTI/I B U3MECHEHUM CBOMCTB IMMPOCTBIX BEHIECCTB, BOAOPOAHBIX
COGHHHGHHﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

IIpakTHYecKHe 3aHATHA

ITP Ne 11-12 CocraBneHue ypaBHEHUH XUMUYECKUX PEAKIMA C y4acTHEM MPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEUIECTB: METAJUIOB M HEMETAUIOB; OKCHAOB METAUIOB, HEMETAIIOB H
aM(pOTEepHBIX AJIEMEHTOB; HEOPTaHMUYECKUX KHUCIOT, OCHOBAHUNW M aM(OTEPHBIX TUIPOKCUIOB;
HEOPraHWYECKUX COJICH, XapaKTEPU3YIOIINX X CBOWCTBA. PeleHne mpakTHKO-OpUEeHTHPOBAHHBIX
TEOPEeTUYECKNX 3aJaHUil Ha CBOWMCTBA, COCTaB, MOJy4YeHHEe W O€30MacHOE HCIMOJIb30BaHUE
BOKHEUIIINX HEOPTAHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOMN JACSATEIHHOCTH YEIOBEKA

OK. 01
OK. 02
K 2.1-2.4

Tema 3.3.
Wnentudukanu
a1
HEOPraHUYECKU
X BEIIECTB

OcHoBHOE coep/KaHue

JlaGopaTopHble 3aHATUSA

JIP Ne 3-4 «MneHTudukanus HEOpraHnIeCKUX BEIECTBY.

Pemrenne skcnepyMMEHTAIBHBIX 33a4 IO XMMHYECKMM CBOMCTBAM METAJJIOB M HEMETAJUIOB, IO
PAaCIIO3HABAHUIO U MOJIYYCHHUIO COCAMHEHUN METAJIIOB U HEMETAILIOB.

Wnentudukanus HeopraHn4eckux BEIIECTB C UCIOJIb30BAHUEM UX (PU3UKO-XHMHUYECKUX CBOMCTB,
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XapaKTepHBIX KaUeCTBEHHBIX peakinii. KauecTBeHHBIE peakiuu Ha cynibhaT-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH AMMOHMS

KonTtposabHas pa6ora 2. CBolicTBa HEOPraHUYECKUX BEILIECTB

Paznea 4.

CTpOCHHe M CBOMCTBA OPraHnveCKuxX BCIECTB

26

Tema 4.1.
Kinaccudukanm
I, CTPOCHUE H
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

OCcHOBHOE cO/Iep:KaHue

oo

TGOPGTI/I‘IeCKOG oﬁyqe}me

[TosiBiieHre U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenmeT opranuueckoit xumun. MecTo
U 3HaY€HHE OPraHN4eCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOCHHUE KAK MOPSAJOK COCIMHEHHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJE€HTHOCTH.
OCHOBHbBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHHUS OpPraHMYECKHUX coequHeHui A.M.
byrnepoBa. YriaepoaHblil CKelleT OpraHM4ecKOil MOJIEKYJIbl. 3aBUCMMOCTb CBOMCTB BEILIECTB OT
XUMHUYECKOIO CTPOEHUS MOJIEKYJl. MI3oMepusi U H30MepHI.

ITonsiTue o pyHkIMOHANBHOU Tpymnme. Pagukan.

[TpuHIUTIBL KTacCU(BUKAIIMA OPTaHUIECKUX COeTMHEHUN. MexIyHapoaHass HOMEHKJIaTypa 1
IPUHLUIBI HOMEHKJIATYpbl OpraHudeckux coequHeHuil. [Tonstue 06 a3oTcoaepkamux
COCIMHEHUSX, OMOJIOTUYECKN aKTHBHBIX BellecTBax (yriaeBojax, JKupax, Oenmkax u ap.),
BBICOKOMOJIEKYIJISIPHBIX COETMHEHUAX (MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATHUSA

ITP Ne 13-14 HomeHknaTypa OpraHMueCcKuX COSIMHEHH OTIETIbHBIX KJIACCOB (HACHIILIEHHBIE,
HEHACHIIICHHBIE U APOMATHYECKUE YTIIE€BOIOPOIbI, CIIUPTHI, (PEHOJIBI, AJIbJIETHIbI, KETOHBI,
KapOOHOBBIE KHCIOTHI U 1p.) CocTaBlieHNE MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (GOpMYIT
OpPraHUYECKUX BEIIECTB OT/AEIBHBIX KIACCOB, UCIOIb3Ys UX HA3BAHMS MO CUCTEMAaTUYECKOU U
TPUBUAIBHON HOMEHKJIAType (3THIICH, alleTUlieH, MuiepuH, Gpenon, hopmaabaeru, yKcycHas
KHCJIOTA, TIIUIMH).

ITP Ne 15-16 Pacuets! npocreiimeit popMyIibl OpraHuYecKoi MOJIEKYIbI, UCXOAS U3 AIIEMEHTHOTO
cocrasa (B %)

OK. 01
[IK 2.1 -2.4

Tema 4.2.
CaoiicTBa
OpPTaHHYECKUX
coeIMHEHNH

OcHoBHOE COACPKAHUC

12

Teopernueckoe o0yueHune

DUBNKO-XUMHUUYECKHE CBOWCTBA OPraHUYECKHUX COCIWHEHHMHA OTACIBHBIX KJIacCOB (OCOOEHHOCTH
KJIacCU(UKAUM U HOMEHKJIATYphl BHYTPU KJlacca; TOMOJIOTMUECKHH psj U oOmias dopmyna;
n3oMmepus; (U3MUYECKHUE CBONCTBA, XMMHYECKHE CBOMCTBA; CIIOCOOBI IMOIY4YEHHUS): TpPEIeTbHbIE
YIIeBOJAOPOAbl (aTKaHbl U LIUKJIOANKaHbl). ['OpeHue MeTraHa Kak OJIMH M3 OCHOBHBIX MCTOYHUKOB
TeIJla B TPOMBINUICEHHOCTH W ObITy. CBOWMCTBAa MPUPOJHBIX YIJIEBOJOPOJIOB, HAXOXKJICHHE B
MPUPOJIE U TPUMEHEHUE AIKAHOB;

HenpeJienbHble (AJKEHbl, aJKWHBl M aJKaJMEHbl) W apoMaTHYeCKHe YIJeBOAopoibl. l'opeHue

OK. 01
OK. 02
K 2.1-2.4
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AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO IMJIAMCHH JJISI CBAPKU U PC3KHU MCTAJUIOB

Kucnoponconepxkamue coenuHeHust (cnupTel U (PeHONbI, KapOOHOBBIE KHUCIOTHI U 3(UPHI,
aJbJACTU/IBI U KETOHBI, )KUPBI, YIiieBobl). [IpakTiHueckoe npuMeHEeHHEe STUIICHTJIMKOIIS, TIHIIEPUHA,
¢denona. Ilpumenenue Qopmanpaeruna, ameraabieruia, YKCYCHOW KHCIOTHL. Mplia Kak COJU
BBICIINX KapOOHOBBIX KHCIOT. MoroIue CBOHCTBA MbLIa

A3zoTcozep)kale CoeauHeHHs (aMHHBI M aMHUHOKHCIOTHL, Oenku). BbICOKOMOJIEKyIspHBIE
COCUHEHUS (CHHTETHYECKHEe U OWOJIOTUYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYpHOE
3BeHO. [lonumepu3anust 3TuIeHa Kak OCHOBHOE HalpaBJIEHUE €r0 UCIOJIb30BaHuUs.

['eHeTnyeckas CBsI3b MEXKYy KJIACCAMHU OPraHUYECKUX COCTMHEHUN

HpaRTn'{ecmle 3AHATHUSA

ITP Ne 17-18 CBoiicTBa OpraHUYeCcKUX COEAMHEHUIN OTJEIbHBIX KJIACCOB (TpUBHANbHAS U
MEXTyHApOIHASI HOMEHKJIATYPa, XUMHUYECKHE CBOMCTBA, CITOCOOBI TTOJTYUCHHS): TIPEICITbHBIC
(anKkaHBI ¥ UKIIOATKAHBI), HETIPEICbHbIC (AIKCHBI, AIKMHBI U AJIKATUCHBI) U apOMAaTHYCCKUE
YTIIEBOIOPOBI, CIIUPTHI U (DEHOIIBI, KAPOOHOBBIC KHCIOTHI M 3(DUPBI, AJIBJICTH/IBI U KETOHBI, aMIHBI
Y aMUHOKHCIIOTBI, BBICOKOMOJIEKYIIIpHbIEe coequHeHusl. COCTaBleHUE YPaBHEHUH XUMHUYECKHIX
peaKIuii C y9acTieM OPraHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHHUS

ITP Ne 19-20 CocraBneHnue cxeM peakiiuii (B TOM 4Hclie IO MPEAI0KEHHBIM [[EMOYKaM
MIPEBPAIICHIH ), XapaKTEPU3YIOIMNX XUMUICCKUE CBOMCTBA OPTAHUYECKUX COCTMHECHUN OTICIbHBIX
KJIACCOB, CITIOCOOBI UX MOJTyYEHHs U HA3BaHUE OPraHUYCCKUX COSAMHEHHI 110 TPUBUAIIBHOW WIIH
MEXTYHApOHON CHCTEeMAaTHICCKOW HOMEHKIIATYpE.

Pemmenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI Ha CBONCTBA OPraHUYECKUX
COCJTMHEHHH OT/ICITHHBIX KJIIACCOB

JlabopaTopHble 3aHATHS

JIP Ne 5-6 “IIpeBpariieHus opraHu4eckux BeulecTB npu Harpesanuu'".Iloaydyenue stunena u
W3YyYEHHUE €TI0 CBOMCTB

Tema 4.3.
Wnentudukanu
s OPraHUYECKUX

BCIIIECTB, UX
3Ha4YCHHUE U
MIPUMEHEHUE B

OBITOBOM M
MPOU3BOJICTBEHH
OH JIeSITeILHOCTH

YeJIoBeKa

OcHoBHOE COACPKAHUC

Teopernueckoe o0yueHune

buoopranunueckue coenunenus. [Ipumenenue u 6uonorndeckas posb yrieBoaoB. OKHUcIeHne
YTJIEBOIOB — UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O01acT MPUMEHEHUsI aMUHOKHUCIIOT.
[IpeBpamienus O0enkoB nuiy B opranusme. buonornueckue Gynkuuu 6enkos. buonornueckue
¢byHKIMU XUPOB. PoJb opraHndeckoit XuMUM B pellIeHUH Ipo0sIeM MUILEeBO 6e301MacHOCTH
Ponb opranndeckoil XMMHUHU B pellIeHUU NpobieM SHePreTHYecKoi 0€30MacHOCTH, B Pa3BUTHH

JlaGopaTopHble 3aHATHSA

JIP Ne 7-8 “UnenTudukamnus OpraHuIecKuX COSTUHEHHUH OT/ICIbHBIX KI1acCcoB”

OK. 01
OK. 02
OK. 04
K 2.1-2.4
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KonTtpoabsHnas pa6ora 3. CTpykTypa U CBOICTBa OPraHU4ECKUX BELIECTB 2
Pa3znea S. Kunernyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX peaKkiuii 4
OCHOBHOE coJIepKaHue 4 OK. 01
TeopeTnueckoe o0yueHnue 2 OK. 02
CKOpOCTh peakluy, e 3aBUCUMOCTb OT Pa3IMUYHBIX (DAKTOPOB: MPUPOJIBI PEATUPYIOIINX BEIIECTB, [IK2.1-24
KOHIIGHTPALMU Pearupyroux BEIIeCTB, TEMIEepaTypbl M IUIOUIAJM PEAKLMOHHOW MOBEPXHOCTH.
Tema 5.1. TernoBbie 3pPeKTH XUMUYECKUX peakiuid. DK30- U dHIOTepMHUYecKHe, peakiun. OOpaTtuMocTh
CopocTs peakiuid. XMMHUYECKOE PaBHOBECHE U €ro CMELIEHHE IMOJ JCHCTBUEM pa3JIMYHbIX (aKTOPOB
- (KOHLIEHTpAIHS PeareHTOB MM NPOAYKTOB PeaKiyi, NABICHHC, TeMmIreparypa) i CO3JaHHS
caKumii, ONTUMAJIbHBIX YCIOBUH NPOTEKaHUs XUMu4eckux npoueccos. [Ipunuun Jle llarense
XEMI/I‘ICCKOG IIpakTHYeckne 3aHATHS 2
paBHOBECHE ITP Ne 21-22 Pemienne mpakTHKO-OPHEHTUPOBAHHBIX 33aHU HAa aHATTN3 (PaKTOPOB, BIMSIONINX HA
M3MEHEHHE CKOPOCTU XUMHUYECKON Peaklny, B T.4. C MO3ULMNA HKOJIOTHUECKH 11eTIeCO00pa3HOro
MOBEJICHHSI B OBITY M TPYZOBOM IEATETBHOCTH B LENISIX COXPAHEHUS CBOETO 3/10POBBS H
OKpy’Karoliel IpupoaHoi cpeibl.-Perenne MpakTHKO-OPUEHTUPOBAHHbIX 33/1aHUH Ha
npuMeHenne npuHiuna Jle-1larense 1 HaX0XKICHNUS HAPABJICHUS! CMEIICHUST PABHOBECHS
XMMHUYECKOH peaky U aHaJIu3 GakTOPOB, BIUSIONIMX Ha CMELICHHEe XMMUYECKOTO paBHOBECHS
Pa3nea 6. PacrBOpBbI 4
OcCHOBHOE cO/Iep:KaHue OK. 01
TeopeTnyeckoe o0yueHnue 2 OK. 02
PacTBopeHnue Kak (pU3MKO-XUMUUECKHii Tiporiecc. PacTBopbl. Crioco0bl IPUTOTOBIIEHHS PACTBOPOB. OK. 07
PactBoprMocTb. MaccoBass 10511 pacTBOPEHHOro BemiecTBa. CMBbICHT IOKazaress NpeAeabHO IK2.1-2.4
JOMyCTUMON KOHIIEHTPAIlMM W €ro WCIIOJNBb30BaHUE B OIICGHKE HKOJIOTHYECKOW Oe30MacHOCTH.
[IpaBuia 3KOJOTMYECKH 11€7€CO000pa3HOro MOBEACHHS B OBITY U TPYAOBOH JESITEIbHOCTH B LIEIX
Tema 6.1. COXpPaHEHMs CBOETO 3[I0POBbS M OKpYXarollell NMpUPOIHOIN Cpeibl; OMACHOCTh BO3JEHCTBUS Ha
[TonsTHE O KUBBIC OPTaHU3MBI OTIPE/ICIICHHBIX BEIIECTB.
pacTBopax Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI Ha pacTBOPHI, UCIIOJIb3YEMbIC B
OBITOBOW M POM3BOACTBEHHOM E€ATEIbHOCTH YEJIOBEKa
JlabopaTopHbIe 3aHATHS
JIP Ne 9-10 «IIpurotoBieHne pacTBOPOBY.
[IpurotoBnenne pacTBOpPOB 3agaHHOW (MaccoBo#, %) KOHIEHTpanuu (C  MPaKTHUKO- 2
OPHEHTHUPOBAHHBIMH BOIPOCAMH) U OIIPEJIEIEHUE CPE/Ibl BOIHBIX PACTBOPOB.
Perrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKJIAJTHOTI0 MOLYJIsI) 8
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Pasznen 7.

Xumus B ObITY M IPOM3BOACTBECHHOM JeSITeIbHOCTH YeJI0BEKa

Tema 7.1
Xumus B OBbITY
"
MIPOU3BOJICTBEH
HOMI
JeSTSIbHOCTH
YeloBeKa

OCcHOBHOE cO/Iep:KaHue

Teopernyeckoe o0yueHue

Hogeitmme 1ocTukeHnss XMMUYECKOM HAyKU U XUMHYECKOM TEXHOJIOTUH. PoJib XUMuu B

obecrieyeHnu SKOHOFH‘leCKOﬁ, 3HepFeTI/I‘IeCKOI>'I n HHHIGBOﬁ 6C3OHaCHOCTI/I, Pa3BUTHU MCAHUIIUHBI.

[IpaBuia moucka u aHanM3a XUMUUYECKONH HHPOPMAIIUH U3 PA3IMYHBIX UICTOYHUKOB (HAydHAs U
yueOHO-Hay4yHas JIUTepaTypa, cpelicTBa MmaccoBoi nHbopmanuu, cetb uTepuer)

IIpakTH4eckue 3aHATHS

ITP Ne 23-24 Tlouck 1 aHaau3 KEHCOB O MPUMEHEHUH XUMHUYECKHUX BEIECTB U TEXHOJIOTHH C
ydeToM Oyyiel mpoheCCUOHATBLHOM NeSTEIIEHOCTH 110 TeMaM: BaKHEHIIINE CTPOUTEIILHBIC
MaTepuasbl, KOHCTPYKIIMOHHbIE MaTepPUAIIbI, KPACKH, CTEKJIO, KEpaMHKa, MaTepHAaIIbl [
3JIEKTPOHUKH, HAHOMATEPUAJIbl, TEKCTHUJIHHBIC BOJIOKHA, ICTOYHUKH YHEPTUHU, OpraHUIeOBast
XHAMHUS.

ITP Ne 25-28 3amura: [Ipencrasienue pe3yabTaToB PEIICHUS KEHCOB B JOPME MHHH-TOKIIA]IA C
Mpe3eHTalue

4

OK. 01
OK. 02
OK. 04
OK. 07
IIK2.1-2.4

HpOMe)KyTO‘{HaH arrecranud 1mo IMCIMIJJInHe (3aqu)

2

Hroro

80 yacos
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3. YCJIOBUS PEAJIM3ALIMM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOI
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJIeIyIolUe CreluaIbHbIe MOMEIIEHUs: YUeOHbINH KaOMHET XUMHUH.

O0opynoBanne yuyeOHOro kad0uHera (HALJSAHbIE TOCOOMS): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX W CJIOXKHBIX BEIIECTB W/WIN KOJUICKITUU TIOJMMEPOB; KOJUICKITHS
TOPHBIX MOPOJ W MUHEpaioB, Tabiuia MeHzaeneeBa, ydeOHble (DHIBMBI, ITU(POBBIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texnuueckue cpeacTrBa  O00y4eHHsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJbTUMEAUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TJIAHIIETHI 711 KaledbHbIX peakiuil, GuiabTpoBaibHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI I MPOOUPOK; MEPHBIC UUIUHAPLI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JenuTenbHble MuiuHApuueckue (50-100 wmut), crynku c
necTukoM, (ap@opoBbie YallIKu, TUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YacOBbIE CTEKJA, JJICKTPOIUIMTKH, JA0OpaTOPHBIE INTATUBBI, CIHPTOBBIC TOPEJIKH,
CIIUYKH, TPUOOp JJI MOJY4YeHHUs Ta3oB (WM MpoOHpKa C ra300TBOAHON TPYOKOIt),
JepKaTenu Il MpOOUPOK, CKIISIHKU JJIS XPaHEHUs PEaKTUBOB, Pa3laTOUYHbIE JIOTKH,
xumuueckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOHI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJITHHBIC MAJIOYKH; KOHUYECKUE
K0J1061 115t TUTpoBanus (50 u 100 mur); MHIUKATOPHBIE TIOJIOCKU JJIst onpeneneHus pH
U CTaHJapTHAs WHJIUKATOpPHAS IIKajia; YHUBEPCAIbHBIM MHAUKATOP; MUNeTku Ha 1, 10,
50 mu (wm goszatopsl Ha 1, 5 u 10 M), OropeTku ISl TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNIIWJIBHBIN 1mIKad, u Jp. 1abopaTopHOE 000PYIOBAHUE.

3.2. HupopmaniuonHoe odecrneyeHue 00y4eHUs

OcHOBHbBIE HCTOYHUKH

1. O.C. I'abpuensn; WM.I'. OctpoymoBa. Xumus ajist npodeccuit u crienraibHOCTEH
TexHuueckoro nmpoduis; Mocksa, Akagemus, 2019

2. IO.M. Epoxun; N.b.KoBanesa. Xumus st npodeccuil U cnenuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-Hay4Horo npoduieit; Mocksa, Axanemus, 2019

3. FO.M. Epoxun. Xumus 3aauu 1 ynpaxxknenus; Mocksa, Akaaemus, 2018
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JlonoJiHUTEIbHbIE HICTOYHUKHU

JlonoJIHUTeIbHbIe HCTOYHUKH

1. Xwumumsa. 10 xmacc. Yrmyonéuuelii ypoBenb : yueOHuk/ B.B. Epemun,
H.E. Ky3bmenko, B.. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. JIynuna.
— M.: [IpocBemienne, 2022. — 446, [2] c.: un.

2. Xwumusa. 11 xmacc. YrnyOnéuuelii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. lpo3nos, B.B.JIynun; noxa pea. B.B.Jlynuna. — M.:
[Ipocsemenune, 2022. — 478, [2] c.: un.

3. Xwumusa. YrayOnenuslii ypoBenb. 10—I11 kiaccel: pabodasi mporpamma K
mmann YMK  B.B. Jlyawmna: ydeOHO-meTomumyeckoe mocodue / B.B. Epemwun,
A.A. Jlpo3nos, 1.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Meronnueckoe nocooue k yueOHuky B. B. Epemuna, H. E. Ky3pMmeHko,
B.1. Tepennna, A. A. Jlpo3znoBa u ap. «Xumus. YriayOnaeHHbId ypoBeHb». 10 kmacc /
B. B. Epemun, A.A. [poszmoB, W.B. Epemuna, B. W. MaxonuHa,
O. 1O. CumonoBa, 2.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : u.

5. Meroauueckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3bpmenko, A.
A. Iposnosa u ap. «Xumud. YriayoneHHsid yposenby. 11 kiacc / B. B. Epemun, A A.
Hpo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.:
Hpoda, 2018. — 423 c. : uin.

6. TIycema, E. B. Xumus gia CIIO: yue6HO-MeToamueckoe nocobue / E. B.
I'ycea, M. P. 3uranmmna, [I. . KynukoBa. — Kazaus: KHUTY, 2019. — 168 c¢. —
ISBN 978-5-7882-2792-4. — Texct: »anekTpoHHbld // JlaHb : 53JI€KTpOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (mata
obpamenus: 14.10.2022). — Pexum goctyna: AJisl aBTOPU3. MOJIb30BaTENCH.

7. UYepnukona, H. 0. XumMus B 10CTYITHOM U3JIOKEHUU: yueOHOE rmocoOue st
cro / H. YO. YUepHukoBa. — 2-e uzn., crep. — Cankt-IletepOypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TexcTt: snexTpoHHBIA // JlaHb: 3JIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/195532  (mara
obpamenus: 14.10.2022). — Pexxum nocTyma: 115l aBTOPHU3. MOJIb30BaTEIEH.

8. llleBuumnpina, JI. B. Xumus: yue6noe nmocooue / JI. B. llleBHunpina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texcr: osnexkTponHslii // Jlawb: snexkTpoHHO-OMOMMOTe4Hass cucrema. — URL:
https://e.lanbook.com/book/118505 (mara obOpamenus: 14.10.2022). — Pexum
JOCTYyTIA: JIsl aBTOPU3. MOJIh30BaTENEH.

9. bmmnos, JI. H. Xumus: yuebnuk nmns CIIO / JI. H. baunos, U. JL
[Tepdunona, T. B. CokonoBa. — 2-¢ u3a., ctep. — Caunkr-IlerepOypr: Jlanp, 2021. —
260 c. — ISBN 978-5-8114-7904-7. — Tekct: 31eKTpoHHbIN // JlaHb: 3JI€KTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/167183  (mara
obpamenus: 14.10.2022). — Pexum noctyna: AJisl aBTOPHU3. MOJIb30BaTENCH.

10. Tabpuensn, O. C., JIsicora, I'. I'. Xumusi: kHura a1 mpenojaaBatens: yueo.-
MeToJ1. mocobue. — M. Axkanemus, 2012. - 332 c.

11. YepnukoBa H. IO., MemepsakoBa E. B. Pemaem 3amaunm mo Xumuu
camocTosTenbHo: yueOnoe mocodue / H. FO. Uepnmkora, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. COopHUK ympa)kHEHUH U 3a]1a4 MO OPraHUYECKOW XUMHH:

yaeOHoe nocooue / B.A. PesankoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.
20


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1

13. Kanyctuna A. A., Xampuenko W. T'., Jlubanor B. B. OOmas u
Heoprannueckass xumud. [Ipaktuxym / A. A. Kamyctuna, WU. I'. Xampuenko, B.B.
JIn6anoB — Cankrt-IletepOypr: Jlans, 2020. — 152 c.

14. Tabpuensu O.C. Xumus: yuel. ana cryd. npod. yue6. 3aBenenuii / O.C.
["abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensu O.C. Xumus nus npodeccuil U cieualbHOCTEH TEXHUYECKOTO
npoduiid: ydyeOHUK I CTyH. ydpexjaeHuil cpen. mpod. odbpazosanus / O.C.
["abpuensn, U.I'. OctpoymoB. — 4-e¢ uza., crep. — M. : M3naTenbckuil 1EHTP
«Axanemus», 2017. — 272 c.

HNuTepHer-pecypcesl
1.hvsh.ru — XKXypnan «Xumus B mkosey.
2.https://postnauka.ru/themes/chemistry — neknuu mo xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuyHo-nomymisipHbIii  TIPOEKT «JEMEHThl OOJblION Hayku» (du3uka, XuMusl,
MaTeMaTHKa, aCTPOHOMUS, HAYKH O >KU3HHU, Hayku o 3emie). HoBocTu Hayku, KHUTH,
Hay4YHO-TIOMYJISIPHBIE CTaThH, JEKIIMH, SHIIUKIIONEIUH.

3.http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt HayuHO-TIOonyJIsipHOTO KypHana «llortenunam». XKypnan nzgaérca ¢ 2005 r., ¢
2011 r. — pazaen « XuMus».

4.http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4YHO-TIOMYJISIPHOTO JKypHasIa « XuMus U xKu3Hby. JXKypHan uzgaércs ¢ 1965 r.
5.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast AMEeKTpOHHAs OuOIMoTeKka xmMuueckoro nopraia «Chemnet», comepkuT
yuyeOHble U MH(POPMALIMOHHBIE MaTepuaibl JJIs IIKOJbHUKOB W yuuTeled. B Hel
MO>KHO HAUTH y4€OHUKH O OOIIE 1 HEOPTaHMYECKOW XUMHUH, OPTaHUYECKOW XUMHH,
MyJIbTUMEIUAMaTEepUabl, a TAKXKE 3aJlaud XUMHUYECKHUX OJUMIIMAA C PEHICHUSMH,
3a1auu BCTYIIUTEIbHBIX AK3aMEHOB TUTSt aOUTYypUECHTOB.
6.(http://www.chem.msu.ru/rus/olimp/)

Nudopmarnmonnsie  Martepuansl 00  onumnuagax: MOCKOBCKOM  TOPOJICKOM,
Bceepoccniickoii,  Menaeneesckor,  MexayHaponnou.  IIpuBenaensl  3amauu
TEOPETUUECKNX W DKCIEPUMEHTAIBHBIX TYpPOB, MOJIPOOHBIE PEIIECHUS, CIHUCKH U
dboTtorpaduu modeauTenei.

7.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema NHUCTAaHIIMOHHOTO OOYYEHUWs, HalpaBleHHAs B TEPBYIO ouepeab Ha
MOArOTOBKY K OJIMMIIMAJAM BCEX YPOBHEW — OT IIKOJIBHBIX 0 MEXIyHapOIHOM.
CallT coiep>KUT OrPOMHOE KOJIMYECTBO 3aJ1a4, CIPYIIUPOBAHHBIX KaK 10 TeMaM, TakK U
no onmuMmnuazaM. [Io BceM OCHOBHBIM paszenaM XWUMUU INPUBEIEH TECOPETUUYECKUUI
MaTepHua U pa300paHbl peleHusl TUTIOBBIX 3a/1ay.

8.http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HaHotexHosnorusiM. OCHOBHAs 1LI€JIb — pa3BUTHUE 00pa3oBaHMs B 00J1acTH
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-OJIUMITHAJIE TI0 HAHOTEXHOJIOTUSIM.
9.http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cripaBounast nHOpMaIusi 0 XUMUYECKUX DJIEMEHTaX M WX CBOMCTBax (Ha
AHTJIUHACKOM SI3BIKE).

10.http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOs3bIUHBIN CalT O CBOMCTBaX XMMHUYECKUX DJIEMEHTOB.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792

11.http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMmepueckuii cailT oHNaliH-00pa30BaHUA, COACPKUT MHOTO HWHTEPECHBIX
00pa3oBaTeNbHBIX KypCOB U BUACOJCKIUI AJS IKOJbHUKOB, CTYICHTOB U YUUTEICH.
EcTh HECKOBKO KYpCOB 10 XUMHH.

12.http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — caMblii aBTOPUTETHBIA B MHPE XUMHUU
HH(POPMAITMOHHBIN HHTEPHET-peCcypc (CalT IIaTHBIN).
13.http://www.organic-chemistry.org/

[TopTan mo opraHnyYecKON XMMHUH Ha AaHTJIMHCKOM SI3bIKE.
14.http://www.xumuk.ru_CaiiT 0 XHMHHU: KIacCHYEeCKHe Y4eOHUKH, CIPABOYHHKH,
SHIMKJIONEANH, TOUCK OPTaHWYECKUX U HEOPTraHHMUECKHUX PEaKIui, COCTaBIICHUE
YPaBHEHUM PEAKLIHM.

15.http://orgchemlab.com/ Caiit, mocBAMEHHBII TPAKTUIECKON padboTe B 1abopaTopuu

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBLHOM JUCHUILIUHBI

KoHTposb 1 olieHKa pe3yiabTaToB OOy4YEHHUs OCYIIECTBISCTCS IMpernojgaBaTeiieM
B TMpOIECCE TMPOBEACHUS TMPAKTUUECKUX 3aHATUA U Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, & TAK)KE BBIMIOJHEHUA OOYYAIOMIMMUCS WHIWBUIYAIbHBIX 3aJaHUM,
MPOEKTOB, HcCclieqoBaHUN. Pe3ynbTaThl O0OydeHHs OINpPEACNSIOT, YTO OO0ydaroluecs
JOJDKHBl  3HATh, I[OHMMaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUHM HW3y4YCHHS
JUCUUTUINHBI.

Ins dhopMupoBaHUs, KOHTPOJIE U OLEHKH PE3YJIbTaTOB OCBOCHHUS Y4EOHOM
JUCHUIUIMHBL UCTIONB3YETCS CHUCTEMa OIEHOYHBIX MEPOMNPUSITUM, MPEICTABISIONMIAS
c000M KOMIIJIEKC YYEOHBIX MEPOIPHUATHI, COTJIaCOBAHHBIX C pe3yJibTaTaMu 00YyUYEHUSI
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPE3yabTaThl II0

mucuumumae) u GI'OC CIIO.
Oo0wmasn Pazgen/Tema Tun oeHoYHBIX MEPONPUATHH
KOMIIeTCeHIIUA
OK 01. Beibupats Pasgen 1. Temsr:1.1, 1.2 -Tect
criocoOs petienust | Pasmen 2. Temsr: 2.1, 2.2 - 3aJ1a4M Ha COCTABJICHUE XUMUYECKUX
3amaq Pazgen 3. Temsr: 3.1, 3.2, 3.3 (opmyI1 IByXaTOMHBIX COEIMHEHUN
npodeCCHOHATBHO Pasmen 4. Temsr: 4.1,4.2, 4.3 (oKCHIOB, CYTb(UIOB, THAPHIOB H
i TesATeTbHOCTH Paznen 5. Temsr: 5.1 T'g')'
MPUMEHUTEIBHO K Paznen 6. Temsr: 6.1 - J4JIAHHA Ha HCTIOMB30BAHHE .
XUMHUYECKOW CUMBOJIMKH U Ha3BaHUHN
pa3IMYHBIM Paznen 7. Temsr: 7.1 .
COEIMHEHUH TI0 HOMEHKJIaType
KOHTEKCTaM
MEXIyHapOAHOTO COI03a
OK 02. Pasnen 1. Tempr:1.2 TEOPETUYECKON U NPUKIIATHON XUMUH
Hcnons3oBars Pasnen 3. Temsr: 3.2,3.3 ¥l TPUBHAIBHBIX HA3BAHUH TSI
COBpPEMCHHBIC PaSI[eJ-I 4. TeMbl: 42, 4.3 COCTABJICHUS XUMHUUYECKHUX (bopMy_]I
CpEICTBA MOUCKA, Pa3nen 5. Temsur: 5.1 - IIpakTUKO-OPUEHTHPOBAHHBIE
aHanu3a u Pasnen 6. Temsr: 6.1 TEOPETUUYECKUE 3aaHUs
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UHTEpIIpEeTaluu
uHpopmanuu u
UH(POPMAaLOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccnoHaIbHO
U IeATEebHOCTH

Pa3nen 7. Temsur: 7.1

OK 04.
DddekTuBHO
B3aMMO/JICHCTBOBAT
b ¥ paboTaTh B
KOJUICKTHUBE U
KOMaH/ie

Pazgen 2. Temsr: 2.1, 2.2
Pa3nen 3. Temer: 3.3
Pazgen 4. Temnr: 4.2, 4.3
Pa3nen 7. Temnr: 7.1

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKpY Karoleu
cpebl,
pecypcocOepexeHn
10, IPUMEHSATH
3HaHUA 00
W3MECHCHUU
KJIMMarTa,
TIPUHITUTIBI
OEpEKITUBOTO
MPOU3BOJICTBA,
3¢ dexTUBHO
JIEHCTBOBATH B
Ype3BBIYAHBIX
CUTYaIUIX

Pasnen 6. Temsr: 6.1
Pa3nen 7. Temsr: 7.1

TEXHUYECKast
o0OpaboTka u
pa3mereHue
UH(POPMALIMOHHBIX
pECyYpCoOB Ha caiiTe
(110 BBIOODY)
IK 2.1.
CrpykTypHupoBath
1 pPOBBIE TaHHBIE
IS TTyOJTUKAIIH.

IIK 2.2.
Pa3smemars u
OOHOBIISITE
UH(OPMAITMOHHBIN
Marepua yepes
CUCTEMY
YIPaBJICHUS
KOHTSHTOM.

[IK 2.3.
VYcTanaBiuBaTh U

Paznmen 3. Temsr: 3.1, 3.2
Pasznen 4. Temsr: 4.1,4.2, 4.3
Paznmen 5. Temsr: 5.1

Paznmen 6. Temsr: 6.1

Pazgen 7. Temsr: 7.1 IT/o ¢

- JIaGoparopHas paboTa
-IIpakTuyeckas pabora

- PacueTHble 3aaun 10 ypaBHEHUSAM
peakuui

- 3a1auy Ha COCTABJICHUE YpaBHEHUI
peaKuuid:

— COEIMHEHM S, 3aMEILEHUS,
pas3ioxeHus, o0OMeHa;

— OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH C
HCII0JIb30BaHUEM METOJa
AIIEKTPOHHOIO OaaHca.

- 3a1auy Ha pacyeT Macchl BEIIECTBA
Wi 00bEMa ra30oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OIHOTO U3 YYACTBYIOIIHUX B
peaxkuu BEIIECTB;

- pacuéTthl Macchl (00bEMA, KOTMYECTBA
BELIECTBA) IIPOJYKTOB PEAKIMH, €CIIU
OJIHO M3 BEIIECTB UMEET MPUMECH

- 3aj1aHus HA COCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX PEAKIIH ¢
y4acCTHUEM KHCIIOT, OCHOBAHUM U COJIEH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

- 3a1auu Ha pacyeT MacCOBOM JOJIH
(Macchl) XUMUYECKOTO DJIEMEHTA
(coennHEeHUs) B MOJIEKyIIe (CMECH).

- [IpakTrueckue 3agaHus

- 3a1aHus HA COCTaBJICHNE HAa3BaHUM
OpPraHUYECKUX COETUHEHUH 110
TPUBHUAIIBHON WJIM MEXKIyHAPOIHON
CUCTEMaTUYECKO HOMEHKJIaType.

- 3a1aHNs HA COCTaBJICHUE MOJIHBIX U
COKpAILEHHBIX CTPYKTYPHBIX POpPMYIT
OpPraHMYECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB.

- 3a1auy Ha ONPEJEIIEHNE IPOCTENIIEN
(bopMyIbl OpraHu4ecKoi MOJIEKYIIbI,
UCXO0/1 U3 DJIEMEHTHOTO cocTana (B %)
- 3ajjaHus Ha COCTABJICHUE YPAaBHEHU
XUMHUYECKHUX PEAKIMH C y4aCTHEM
OpraHMYECKUX BEIIECTB HA OCHOBAaHUU
UX COCTaBa U CTPOEHUS.

- 3ajjaHus Ha COCTABJICHUE YPAaBHEHH
XUMHUYECKHUX PEaKLINH,
WUTIOCTPUPYIOIINX XUMHYECKHE
CBOIICTBA C yU€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKui U
TEHETUYECKOM CBSI3U OPraHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.

- PacueTHble 3aaun 10 ypaBHEHUSAM
peaxkuii ¢ y4acTueM OpraHuYecKux

23




pasrpaHUYUBaTh
mpaBa J0CTyma K
paznenam BeO-
pecypca.

I1K 2.4. Cobupatb

CTaTUCTHKY TIO

pe3yibTaram

paboThI BEO-

pecypca.

BCIICCTB
- 3a/1a4n Ha MPUTOTOBJICHUE
pacTBOpOB.

- KonTponsHas pabora

- 3aIMTa Keica
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