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1. OBIIASI XAPAKTEPHUCTHKA INPUMEPHOM PABOYEMN
IMPOT'PAMMBI OBIHIEOBPA3OBATEJIBHOU JTUCIHUIIJIMHBI «XUMUA»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaATbHOI
00pa3oBaTeJIbHOI MPOTrPAMMBI

OO61eoOpazoBaTenbHas AUCHUIUIMHA «XUMHS» U3ydaeTcss Ha 0a30BOM YpOBHE B
0011eo0pa3oBaTeIbHOM LUKIE Yy4eOHOro IlaHa OCHOBHOW MPOQecCHOHATBHON
00pa30BaTeNpbHOM MPOTrpaMMbl YKPYIMHEHHBIX Tpynn 1o crneuuaibHoctu 38.02.03
OmnepaimoHHas JesTEIbHOCTh B IOTUCTHKE.

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» Ha 0a30BOM YPOBHE COCTaBIISIET 72 yaca,
U3 KOTOphIX 64 waca — 0a30BbIi MOIynb (6 pasmenoB) W 8 4acoB — MPUKIATHOU
Moaynab (1 paszmen), BKIIOYAIOMMKA NPAKTUKO-OPUEHTHUPOBAHHOE COIEpP)KaHUE
KOHKPETHON NpOo(eCCUu WiN CIEeIHATbHOCTH.

[IpukimagHOW MOAYJIb BKIIOYACT OAWMH pasjaen. Pazmen 7 «Xumus B OBITY H
MPOU3BOJCTBEHHOM  JEATENBHOCTH  4YEJIOBEKa»  pealm3yercs Uil  BceX
npodeccuit/cnenuaibHOCTe Ha Marepuaie KEHCOB, CBSI3aHHBIX C JKOJOTUYECKOU
0€30MacHOCTbI0O U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NEeATEIbHOCTH, TI0  OTpaciaM  Oyaymieil  npodecCHOHAIBHOW — ACSTENbHOCTH
oOydJarommxcs.

[lepuog  oOyueHuss W  pacmpeieNeHHe TI0  CEeMeCcTpaM  OIpeaemsieT
oOpa3oBaTenpHasi OpraHU3allUs CAMOCTOATEIBHO, C YYETOM JIOTUKH (HOPMHUPOBAHHS
MPEAMETHBIX  pe3yJabTaTOB, OOMMX W  NPOo(ECCHOHATBHBIX  KOMIICTCHIIHH,
MEXMPEAMETHBIX CBSI3€M C JIPYrHMH AUCHUILTHHAMH 00IIe00pa3oBaTeNsHOTO |
0011enpohecCHOHAIBHOTO ITUKJIOB YYEOHOTO TIJIaHa.

OcBoenne paboueil IporpamMMbl 0OIIIE0OpPa30BaATEIbHOM IVUCUUTLIMHBI
BO3MOXKHO C TIpUMEHEHMeM 3JIEKTPOHHOTO OOyueHusT ¥  JUCTaHLIMOHHBIX
06pa3oBaTeIbHbIX TEXHOJIOIMIA TIPU U3YUYEHUN BCeX TeM Oe3 IepecTaHOBKMA.

1.2. Ilesin ¥ uIaHMPYeMble Pe3yJbTaThl 0CBOCHHS TUCIIUIIINHbI

1.2.1. leau u 3aaa4y JTUCHUTLIMHBI

@opMUpPOBAHUE Y CTYJIECHTOB IPEACTABICHUS O XUMHUYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA KaK OCHOBBI MPHUHATUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSX, OTBETCTBEHHOTO TIOBEJCHHUS B PUPOTHOM Cpeie.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
MPOLIECCOB U SIBICHUIM B OKPYXKalOIIEH cpejie, LEJOCTHOM HAYyYHOW KapTHUHBI MHUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BCII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITh UX CMBICI, HHTEPIIPETUPOBATh
pPEe3yIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
OKCIIEPUMEHTAJILHBIX ~ WCCJIENOBAaHUA C  COOJIOJIGHWEM TpaBuUiI  0€30IMacHOTO
oOpalieHus ¢ BEIeCTBaMu 1 JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIUI0O XMMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;



5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIIEICTBHS CBOCH NEATETLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKU U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMAIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yabTaThbl 0CBOeHHs 001Ie00pa3oBaTeJbHONH AUCHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAUMEHOBaHU
e

¢popmupyembIx O6ume’ JIMCHMIIMHAPHBIE

KOMIIeTeHIU i

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BJQJETh CHCTEMOM XHMMHUYECKMX 3HaHMH, KOTOpas BKIIIOYAET:

Bribupats - TOTOBHOCTb K TpYyJy, OCO3HAHUE LEHHOCTU | OCHOBOIIOJAralOUIMe MNOHATHUS (XUMHYECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAs

Croco0bl MacTepcTBa, TPYA0Ir00ue; o0oJiouKa aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYIIa,

pelleHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  J€SATENBHOCTU | BAJIEGHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O00bEM, YIJIEpOJAHBIM CKeJerT,

BHOMU CIIOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBaTh U | (YHKUMOHAJIbHAS TPYIIA, paguKaj, U30MEpHs, U30MEPbl, TOMOJOTNYECKUI

JEATEIIBHOCTH | CAMOCTOSATEIBHO BBIIIOJIHATD TAKYIO NEATENBHOCTD; | Psill, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOI- U a30TCOAEPKAIINE COCTUHEHMS,

IIPUMEHUTENbH | - MHTEpEC K pPa3IMYHBIM cepam | OMOIOTMYECKH aKTHUBHBIE BeEIlleCTBA (YIJIE€BOJBI, JKUPBI, OEIKH), MOHOMEp,

0 K Pa3JIYHbIM | IPO(eCcCHOHATBHOMN NeATeTbHOCTH, [IOJIUMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIUHEHUS,

KOHTEKCTam OBjaseHne  YHHBEPCAJIBHBIMM  Y4eOHBIMHU | KDUCTAJUIMYECKAs PEUIETKA, THUIbl XMMHUYECKUX DPEAKUUH (OKUCIUTEIbHO-
NMO3HABATEJIbHBIMH AeHCTBUAMMU: BOCCTAHOBUTEIIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, peaKIMd HOHHOIO OOMEeHa),
a) 6azoBble JIOTHYeCKHe NelCTBUS: pacTBOp, JIEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs THUCCOLHAIINS,
- CaMOCTOSITEJIBHO bopmynupoBaTh U | OKHCIIUTEINDb, BOCCTAHOBUTEND, CKOPOCTh XUMHUYECKOM pEaKLMi, XUMUYECKOE
aKTyaJIu3upoBaTh MpoOJIEMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUUM M  3aKOHBI (TEOpUS XHMMHUYECKOTO CTPOECHUS
BCECTOPOHHE; oprannueckux BemiectB A.M. byrtiepoBa, Teopusl 3JIEKTPOIUTHYECKON

- YCTaHaBJ'II/IBaTB CYHICCTBGHHBII)'I HpI/IBHaK NN
OCHOBaHHUs HJsl CpaBHEHUS, KIAacCUPUKALUU H
00001IeHNS;

- ONpeneisTh IeNd JeSTeNbHOCTH,
napaMeTpH nu KpI/ITepI/II/I UX JOCTHIXCHHUA,

3aJaBaThb

JIuccouuanuuy, nepuoanyeckuil 3akon [[.M. MeHneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOIIMYECKUN S3BIK XMUMHH, (PAKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U O€30MaCHOM HCIIOIh30BaHUH
BOXHEHIINX HEOPTaHMYECKUX U OPraHUYeCKHX BEIIeCTB B OBITY U
MIPAKTUYECKON JIEATETLHOCTH YEJIOBEKa;

! YkasbiBatoTca AMUHOCTHBIE M meTanpeameTHble pesynbtaTtbl 3 PrOC COO (B nocnegHen peaakumu ot 12.08.2022) B otrnaronsHoit dpopme, popmmpyemble obuieobpasoBaTenbHOM

ANCUUNANHON

2 .
OvcumnanHapHble (NpegMeTHble) pe3ynbTaThl YKas3biBalOTCA B COOTBETCTBUM C METOAMKON NpenofaBaHua AUCUMNINHDI




- BBISBISTH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpUBAEMBIX SIBJICHUSIX;

- BHOCHUTh KOPPEKTHBBI B  JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE pPE3YJIbTATOB LEJSIM,
OIICHUBATh PUCKHU MOCJIEICTBUI IESITEILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 6a30BbIe HCCIIEA0BATEILCKHE IEHCTBHS:

- BIAJCTh HaBBIKAMHU YYEOHO-MCCIIEAOBATEIIbCKOM
u MIPOEKTHOMN NeSITeNbHOCTH, HaBbIKAMU
paspetnieHus rnpoodiuem;

- BBISBIATh NPUYMHHO-CIEJICTBEHHBIC CBS3H H
aKTyaJIM3UpOBaTh 3a/1a4y, BBIABUTATH THIIOTE3Y €€
pelieHus, HAXOAWTh apryMeHThI TUISE
JIOKa3aTelIbCTBA CBOMX YTBEP)KIACHHM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATh TOJYUYECHHBIE B XOJI€ PEIICHUS
3a/la4il pe3yNbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTDH 3HAHUS B MO3HABATEIbHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBUIBUTaTh  HOBBIE  HJIEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTHUKE

npeaiaraTh

- YMETb BBIABIAATH XapaKTEpPHbIC IPU3HAKK M B3aWMOCBS3b H3YYEHHBIX
MOHSTHH, IPUMEHATH COOTBETCTBYIOILNE MOHATHS IPU ONIMCAHUU CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUN;

BBISIBJIATH ~ B3aWMOCBSI3b ~ XUMHUYECKMX  3HAHMM C  MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX MPCAMCETOB,

- yYyMETh HCIOJb30BAaTh HAWUMEHOBAHMS  XMMHMYECKUX  COEOUHEHUU
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIAAHOM XUMHH U

TPUBMAJIbHbBIE HA3BAHUS BXHEHUIIMX BEIECTB (3THJIEH, alleTHIIEH, ITIULEPHUH,
¢denon, Qopmanpaerun, yKCycHas KUCJIOTa, TIJIMIMH, YrapHbBIM ras,
YIJIEKUCIBIN a3, aMMUaK, raleHas U3BecTb, HEeralleHasi U3BeCThb, IUThEBast
colla W JPYTUX), COCTABIATH (HOPMYJIbl HEOPTaHWYECKHX M OPTaHUYECKUX
BEIIECTB, YPaBHEHHUs XUMHUECKUX pPEaKUUH, OOBACHATb HX CMBICIH;
MMOATBCPKIAATH XapaKTCPHBIC XUMHWYCCKHUC CBOMCTBA BECUICCTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMHU U 3alMCAMU YPaBHEHUH XUMHUYECKUX
peaKuuii;

- yMeTb YCTaHaBJIMBaTh NPUHAIJIECKHOCTh H3YyYEHHBIX HEOPraHUYECKUX WU
OpTraHNYCCKUX BCUICCTB K OMPCACIICHHBIM KJIaCCaM W IpyIliiamM CO€I[I/IH€HI/II\/'I,
XapaKTepu30BaTh MX COCTAaB M Ba)KHEHIIME CBOWCTBA; OMPEAETATh BUIBI
XUMHUUYECKHX CBA3€H (KOBaJEHTHAasl, NOHHAs, METaUINYeCcKasi, BOJIOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIacCU()UIUPOBATh XUMHUECKUE
peaxkuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOIIECH
CCTCCTBGHHOHaquOﬁ KapTUHBI MHUpaA, pOJIU XHMMHUHU B ITO3HAHUU SIBIICHUH
Opupobl, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMON JJIsi PEeLICHUS MPAKTUYECKUX
3a7a4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO U
MPUPOAHON Cpelie;

- YyMeTh MPOBOJIUTH pacueTbl MO XMMUYECKUM (opMynamM M ypaBHEHHIM
XUMHNYECKUX peaKHI/Iﬁ C HUCII0JIBb30BaHUEM (I)I/I3I/II-IGCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui IIPUHATUSA peIJ_IeHI/Iﬁ B KOHKPCTHBIX
’KM3HEHHBIX CUTYyallUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpeacTna
TIOWCKa,
aHaJu3a u
UHTEPIIPETAINN
uHpopmanuu u
UH(POPMALMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

e TENIbHOCTH

B o06Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- chOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYD,
CIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YUTATEIIbCKOMN
KYJIBTYpbl KaK CpE/ICTBAa B3aUMOJAECUCTBUS MEXITY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE I[EHHOCTH Hay4YHOW JeSTEeIbHOCTH,

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

OBinageHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padoTa ¢ unopmaumeii:

- BJaJIeTh HAaBBIKAMU TONy4eHUs MHPOpMAIMH U3
UCTOYHUKOB DPAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHUS;

- co3JaBaTh TEKCThl B pa3IMuYHBIX (opMarax ¢
y4eTOM Ha3HadyeHus HHQOpManUK U IEJIEeBOH
ayIUTOpUH, BBIOUpas ONTHUMAJbHYIO  (QopMy
NPEeJCTaBICHNS U BU3yaIH3alUH;

- OIIEHMBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpPMAlLlUU, €€ COOTBETCTBHE IPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCHOJb30BaTh CpeACTBA HMH()OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX  33aJa4 €  COOJIOJCHHEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€30MacHOCTH,

- yMeTb IUIAaHUPOBaThb M  BBIIOJHATH XUMHUYECKHUH  OKCIIEPUMEHT
(mpeBpailleHusi OpPraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATWJIEHA ¥ U3YyYEHHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIUU HA aJbAETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB IpH HarpeBaHuH,
[[BETHBIC pPEAaKUUU OCNKOB; TMPOBOAUTh pEAKIMH HMOHHOTO OOMeHa,
OTIpEIeIIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKklUu Ha cylbdart-,
kapOOHAT- H  XJOPWA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pellaTh
AKCIIEpUMEHTAJIbHBIE 3aaun 1o TeMaMm "Metamel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMH TEXHHKH O€30MacHOCTH MpH OOpamieHuH ¢
BellecTBaMH U J1a00paTOPHBIM OOOPYJIOBAaHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUUYECKOI'0 SKCIIEPUMEHTA B (JOpME 3alMCH YPABHEHUM COOTBETCTBYIOILINX
peakiuii 1 GopMyIHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYIECKYIO HH(POPMAITUIO, TTOIY4aeMYIO U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoii nH(OpMaLuu, cetb IHTEpHET U ApyTrue);

- BIAJACTb OCHOBHBIMH METOJaMHM Hay4yHOTO IIO3HaHMsI BEIIECTB U

XUMHUYECKUX  SIBJeHHWH  (HaOmioJeHue,  HU3MEpeHHe,  IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEThb TPOBOAUTH PACUeThl MO XMUMHUYECKUM (OpMyNIaM U YpaBHEHUSIM
XUMHWYCCKUX peaKuMﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHbBIE XMMHMYECKHE 3HAHWS A NPUHATHS PEUICHHM B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluiaX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM




THTHUEHBI, PECcypcocOepekeHHsl, TPABOBBIX H
TUYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0€30I1aCHOCTH;

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

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortats B
KOJUJIEKTHUBE U
KOMaHJ1e

- FOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCJICI0OBATEIIbCKOM, IPOCKTHONH M  COLMAIBLHOMN
JIEATEIIbHOCTH;

OBaanenue YHHBepPCAJbHBIMU
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) cOBMeCTHAs J1eSITeJIbHOCTD.

- TOHUMAaTh W WCIOJIB30BaTh MPEHMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- MPUHUMATHh IIETU COBMECTHOW JIeATEILHOCTH,
OpPTaHU30BBIBATH M KOOPAMHUPOBATH JACUCTBUS TIO
€¢ OCTHJKCHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,
pacmpeensaTh pojid ¢ y4eTOM MHEHUH y4YaCTHHKOB
00CyXIaTh pe3yIbTaThl COBMECTHOU paboThI;

- KOOPJMHUPOBATb U BBHINONHATH pPabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aHMOﬂCﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHUBHOC CTPATErHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBJajieHHe YHHMBEPCAJbHBIMH PeryJsiTHBHbIMHA
NeMCTBUAMMU:

) NpUHSATHE ceDds U APYTUX JIO/Iei:

- IPUHUMAaTh MOTUBBI U apTYMEHTHI APYTHUX JIFOAEH
IIPYU aHAJIMU3€E PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE IPABO M MPaBO APYIHX JIIOAEH

- yMeTb IUIAaHUPOBaThb M  BBIIOJHATH XUMHUYECKUH  OKCIEPUMEHT
(mpeBpailleHusT OPTraHWYEeCKUX BEUIECTB IMPH HArpeBaHUU, IOIYYCHHE
ATHJIEHA U U3YyYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIMU HA aJbAETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHarypauus OelKOB MpH HarpeBaHUH,
[BETHBIC pPEAaKIWU OCNKOB; TPOBOAWUTH pEAKIMA HMOHHOTO OOMeHa,
OTIPEIeNIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC peaKlUu Ha cylbdart-,
kapOOHAT- ®  XJOPUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTAJIbHBIE 3aaun 1o TeMaMm "Metamel" u "Hemeramisl") B
COOTBETCTBUHU C IpaBWJIaMU TEXHUKU OE€30MacHOCTH NpU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHUEM; IMPEACTABIATh PE3YIbTATHI
XUMHYECKOI0 SKCIIEpUMEHTA B (JOpMeE 3aMHUCH YPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTAaTOB




Ha OIIMOKMU;
- pa3BUBAThH CIIOCOOHOCTH MIOHUMATh MUP C
MO3ULIMU JIPYTOr0 YEJI0BEKa,

OK 07.
CopelicTBOBATH
COXpaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocoepex
CHHIO,
IPUMEHSTh
3HaHUsA 00
U3MCHCHHUU
KJIMMaTa,
TIPUHITUITBI
OepexIINBOTO
MIPOU3BO/ICTBA,
3¢ PeKTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CHUTYyaIHsIX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- c(hopMHUPOBAHHOCTH IKOJOTHUYECKOW KYIBTYPHI,
IIOHMMAHHE BJIMSHUS COLMAIBbHO-DKOHOMMYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  NPUPOAHOH U
COLMAIBHOW Cpelbl, OCO3HaHHE TIJI00AIBLHOTO
XapakTepa 3KOJOTHYECKUX MPOo0IIeM;

- IUIAHMPOBAHME U OCYILECTBICHHE ACUCTBUUA B
OKpY’KaloIllel cpefe Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JCHUCTBUH, MNPUHOCSIINX
BpEJl OKpYXKarollen cpee;
- yMEHHE TMPOTHO3UPOBATH HEOIArONMPHUSTHHIC

DKOJIOTUYECKHUE IIOCIEACTBUSA IPEANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacimpeHue OIbITa
DKOJIOTUYECKON HAIIPaBICHHOCTH;
- OBJIaACHNEC HaBBIKaMU y‘-Ie6H0'I/ICCJIGI[OBaTeJ'H>CKOI\/'I,
HpOGKTHOfI u COI.IPIaJ'ILHOﬁ ACATCIIBHOCTH,

ACATCIIBHOCTH

- chopMupOBaTh MPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIONICH
CCTGCTBGHHOHaquOﬁ KapTUHbI MHUpaA, POJIU XHMHUHU B IO3HAHUH SIBJIEHUU
OpUpOAbl, B (OPMHUPOBAHMH MBIIUICHUS U KYyJIbTYyphl JUYHOCTH, €€
(yHKIIMOHAJIBHOW T'PAMOTHOCTH, HEOOXOJUMOMN JJIsl PELICHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON CpelE;

- YMeTh cOOI0aTh MpaBHiia HKOJIOTMUECKU 11eJIeCO00pa3HOTo MOBEACHHUS B
OBITY M TPYIOBOM JESTEIBHOCTU B IEISIX COXPAHEHHS CBOETrO 3J0POBBS U
OKpYXarollel MPUPOAHON CpEeIbl; YYUTHIBATh ONACHOCTH BO3JICHCTBUS Ha
JKHUBBIC OPraHMU3Mbl ONPCACICHHBIX BCIICCTB, IMOHUMAA CMBICI IMOKA3aTCIIA
npeleIbHON JOMYCTUMOM KOHIIEHTPAIUU
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2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILUIMHBI U BUABI y4eOHOH padoThI

Bupa yueOHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTLTHHBI 72

B T.4.

OcHOBHOe coep:KaHue 64

BT. 4..

TEOpETUIECKOe 00ydeHne 30
MIPaKTUYECKHE 3aHATHS 24
71a00paTOPHBIC 3aHATHS 10

IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJEPKAHUE (COaepKAHUE

NPHUKJIATHOT0 MOIYJIA) 0
BT. 4.:

TeopeTHYecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TemaTu4eCKMH IJIAH M COACPKAHUE U CHUTIHHBI

HaunmeHoBaHUE Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. 'bEM YaCoB
pa3aesioB U TeM JadopaTopHble H MPaKTHYECKUE 3aHATHSI, IPUKJIATHON MOTY.JIb KOMIIeTeHIIHH
1 2 3 4
OcHoBHoOe cogepkaHue 64
1 cemectp
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
CrtpoeHnue aToMOB
XUMHIYECKHIX Teopernueckoe o0y4yenune 2
JJIEMEHTOB U . ,
npupoza 1. CoBpemeHHasi Moaeab cTpoeHusi aroMa. CUMBOJIMYECKUN SB3BIK XUMHH. XUMHUYECKUN
XIMIUECKO AJIEMEHT. DIIeKTpOHHAs KoHurypanus atoma. Kinaccupukanus XuMHYECKUX JIEMEHTOB (S-, p-v,
CBI3H d-smementni). BaneHTHbIC 37€KTpOHBI. BaneHTHOCTh. DIEKTpOHHAs MPHUPOJA XHMHUYCCKOU 2
CBS3M. OJEKTPOOTPHUIATETbHOCTh. BuABI XHMHYECKOWl CBs3M (KOBaJE€HTHAas, WOHHas,
MeTaJuThdecKasi, BOJOPO/IHAS) U CITIOCOOBI €€ 00pa30BaHUs
IIpakTH4eckne 3aHATHA 2
2. Pemenue 3aJaHUii HA UCIOJIL30BAHME XMMHYECKON CMMBOJMKHM U HA3BAHHUII COeIMHEHU
0 HOMEHKJIAType MeXJAYHAPOJHOI0 COI3a TeOpeTHYeCKOd W NPHKJIAJIHON XUMHMU U
TPUBHUAJBHBIX HA3BAHUM 11 COCTaBJICHUS XUMHYECKUX (DOPMYII ABYXaTOMHBIX COCIUHECHHIA
(oKcHIIOB, CYNb(HUAOB, THAPUAOB U T.M.) U JAPYTUX HEOPTaHUYECKHX COCTUHEHUI OTIENbHBIX 2
KJIACCOB.
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MEPUOIMYECKIM HU3MEHEHHEM CBOMCTB XMMHYECKHUX DJIEMEHTOB W WX COCIWHEHUNW B COOTBETCTBUU C
nosnoxeHnueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:KaHue 2 OK 01

12




[Tepuoanueckuit
3aKOH U Ta0Iuna
J.. MenneneeBa

I[IpakTnyeckue 3aHATHS

3. Ilepuoguyeckasi cucteMa Xumuiyeckux 3j1eMmeHToB [[.. MenneneeBa. dusnyeckuii CMBICT
Ilepuoguueckoro 3akona J[.1. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOro anemenTa B [lepuonnueckoit cucteme. MupoBO33peHUECKOE M HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJICMEHTOB.

Pemenre nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUH HA XapaKTepU3aIUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTMYecKe / HEMETANTNIECKIE CBOHCTBA, dJICKTPOOTPUIIATEIIBHOCTh XUMUIECKIX
AJIEMEHTOB B COOTBETCTBHH C MX JJICKTPOHHBIM CTPOCHHEM M MOJIO0KEHHEM B TIPUOIUICCKOIN CUCTEME
xumMudeckux ayemeHToB .M. MeneneeBa»

OK 02

Pa3znen 2. XumMuyeckue peakunu

10

Tema 2.1. Tumsl
XUMHYECKAX
peakuuii

OcHoBHOE CoAcpKaHue

Teopernueckoe o0y4enue

4, KJIaCCI/I(l)I/IKaIIHﬂ U TUIIbI XUMHYCCKHUX peammii C YYaCTHEM HEOPraHUIECCKUX BCIIECTB.
CocraBneHue ypaBHeHI/II\/’I peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHUS, 3aMCIIICHU, 06MeHa, B T.4.
peaxunﬁ rop€Hus, OKUCJICHUA-BOCCTAHOBJICHUA.

ypaBHeHI/IH OKHCJICHHMS-BOCCTaHOBJICHMA. CTeneHb oKkHuciIeHnsd. OKHUCIUTENb 1 BOCCTAHOBUTEb.
CocraBienue u YpPaBHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ MCTOIOM BJICKTPOHHOT'O
Oananca. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC p€aKknuu B Ipupoac, NpOU3BOJACTBCHHLIX MMPOLECCaX U
KHU3HCACATCIbHOCTH OPraHn3MOB

IIpakTHyeckne 3aHATHA

5. KoanuyecTBeHHbIe OTHOIIEHHS B XUMHUH. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHbI B XUMHUH H
pacyeTbl N0 YPABHEHUAM XMMHMYeCKHX peakuuii. Moib Kak eIMHUIA KOJMYECTBA BEIIECTBA.
ModsipHast Macca. 3aKOHBI COXpaHEHHUsI MAacChl M SHEPrUU. 3aKoH ABorajipo. MosipHbIil 00beM
razoB. OTHOCHUTENbHAS IUIOTHOCTh Ta3oB. Pacyerhl Mo ypaBHEHMSIM XHMHUYECKHX pEakIuil c
MCTOJIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBUS) I'a30B, KOJMYECTBA BELIECTBA

OK 01

Tema 2.2.

OcHOBHOe coep:KaHue

OK 01
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Onektponutnuecka| TeopeTuueckoe 00yueHue 2 OK 04
A JUuccouuanus u
JOHHELI 06MEH 6. Teopusi 3JIEKTPOJIUTHYECKOH JUCCONMALIMH. E/Iom,l. DJIeKTPOJIUTBI, HEIIEKTPOJIHUTHI.
Peakiun monnoro obomena. CocTaBieHHE peakifii HOHHOTO OOMEHa IyTEM COCTaBJICHUS HX 5
MOJIHBIX M COKpAIEHHBIX HOHHBIX ypaBHEHUN. KHUCIOTHO-OCHOBHBIE peakiuu. 3alaHus Ha
COCTABJICHUE MOHHBIX PEAKLIHI
JlabopaTopHble 3aHATHSA 2
7. JlaGopaTopHasi padoTa “Tunbl XUMHYECKHX Peakuui”.
WccnenoBanue TUIoB (10 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yOIIMXCs BEIIECTB) U IPU3HAKOB 2
XUMHUYECKUX peakuuii. [IpoBenenue peakiimit HOHHOTO OOMEHa, OTpeiesieHrne CPeIbl BOJHBIX
pacTBOpoOB. 3a/laHKs HA COCTABJICHUE HOHHBIX peaKLuii
KonTtpoibHasn
8. CrpoeHue BelmecTBa M XUMHYECKHE PeaKIMU 2
padora 1
Paznea 3. CrpoeHne u CBOICTBA HEOPTAHMYECKHUX BEIECTB 16
Tema 3.1. OcHoBHOe coaep:xaHue 4 OK 01
Knaccugukanus, OK 02
HOMEHKIaTypa i Teopernueckoe o0yueHue 2
CTpOCHHE .
S — 9. IIpeamer Heopranmueckoii xumuu. Knaccudunkanus Heopranudeckux BeuectB. [Ipocteie u
p cl10KHbIE BellecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEUIECTB (OKCUIBI, THIPOKCHIbI, KUCIIOTHI,
B TB
eimee coiu). B3aumMocBs3bp HEOPraHMUECKUX BEIIECTB. ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHas, 2
MOJIEKYJISIpHAs, HOHHAsA, METaNTN4ecKas). 3aBUCUMOCTh (PU3NUYECKHUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAJINYECKON PEIIeTKU. 3aBUCHMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT BHUJA
XMUMUYECKOH CBSI3U M THIAa KPUCTALTNYECKON pemieTku. [IpuurHbl MHOrooOpasus BEIECTB
IIpakTH4eckue 3aHATHSA 2
10. HomeHK/1aTypa HeOPraHMYecKUX BelllecTB: Ha3BaHHe BeleCTBA HCXOAS U3 UX XUMHYECKOI
(opmyJibI WIIN cocTaB/IeHHEe XUMHUYecKoi GopMy bl HCXO0/1A U3 Ha3BaHMsI BEIIECTBA 110 2

MexaynapoaHoit (MIOITAK) unu TpuBuaibHOM HOMEHKIATYPE.
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Pemenne mpakTUYecKuX 3aJaHUN MO KIaCCH(PUKAIMU, HOMEHKIAType M XHMHUYECKUM (Hopmyram
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIBIM Tra3, aMMHaK, ramieHas
W3BECTh, HETAIlIeHAas U3BECTh, MUTHhEBAs COAA U JPYTUX): HA3BIBATH U COCTABIATH (POPMYIIBI XUMUIECKIX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeIcTB MacCOBOM MHpopMaIuu, ceth MHTepHET U Ipyrue).
[Touck nHpopManuu 1Mo Ha3BaHUSAM, HACHTU(PUKATOPAM, CTPYKTYPHBIM (popMyaam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHne OK 01
XAMHYECKHE OK 02
CBOJCTBA Teopernueckoe o0yuenue
HEOPraHUYECKHX .
P 11. Meranasbl. O0mue (pusnyeckue 1 XMMHUYeCKHe CBOMCTBA MeTaJ10B. CIIOCOObI MOJTy4eHUS.
BEILECTB
B 3HauE€HHE METAJUIOB U HEMETAJJIOB B IIPUPOJIE U KU3HEACITEIbHOCTU YEJIOBEKA U OPraHU3MOB.
Koppo3us MeTannoB: BUIbl KOPPO3HH, CIIOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UU
12. Hemetamnpl. O0mue ¢u3nyeckue W XHMHYECKHE CBOWCTBAa HeMeTa/UIOB. TunuYHbBIE
cBoiictBa HemeramioB I[V— VII rpynn. Knaccubukanus u HOMEHKIATypa COEIMHEHUN
HeMeTallsIoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
13. XuMnyeckue cBOHCTBA OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX BellecTB (OKCHI0B,
THAPOKCHI0B, KHCJIOT, coJieil U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COCTMHEHMM, BBICIINX OKCUA0B U THIPOKCHUIOB
IIpakTHYeckne 3aHATHA
14. CocTaBiieHne ypaBHeHHl XHMHYECKMX PpeakUHil ¢ y4YacTHeM IMPOCTHIX M CJI0KHBIX
HEOPraHU4YeCKHX BEIEeCTB: METAJLIOB M HEMETA/LJIOB; OKCHAOB MeTAalJI0B, HEMETA/LJIOB U
aM(OTEepPHBIX 3IJIEMEHTOB; HEOPraHMYeCKHUX KHCJI0T, OCHOBAHUN W amM(OTepHbIX
THAPOKCHIO0B; HEOPraHUYECKHX COJIell, XapaKTepu3y0IHUX UX CBOHCTBA.
Pemrenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMIl HAa CBOMCTBA, COCTAB, ITOJIYYEHUE H
0e30macHOe HCIOJIb30BaHME BAXKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOil
NEATEIbHOCTH YEJI0BEKA
Tema 3.3. OcHoBHOe coaep:kaHue OK 01
WNnentudukanus OK 02

JlabopaTopHble 3aHATHS
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HEOPTaHUYCCKUX
BE€IICCTB

15. JIabopaTopHas padora « AneHTH(PUKAIUSA HEOPTAHMYECKHUX BeLeCTB).
Pemenne skcrepuMeHTalNbHBIX 3alad 10 XUMHUYECKMM CBOMCTBAM METaUIOB M HEMETAJIOB, II0
pacro3HaBaHMIO U IOTYYECHUIO COEAMHEHHUI METAJUIOB U HEMETAJLIOB.
WnenTudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HUX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAYeCTBEHHBIX peakiuil. KauecTBeHHBIe peakiuu Ha cynabpaT-, KapOOHAT- U XJIOPU-
AHUOHBI, HA KATUOH aMMOHMS

KonTpoasnas
pabora 2

16. CBoiicTBa HeOPraHuYeCKNX BeleCTB

OK 04

Pasznea 4.

CTpOCHHe M CBOMCTBA OPraHnveCKMuxX BeIECTB

24

Tema 4.1.
Knaccuduxkanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

17. llosiB1IeHUe U pa3BUTHE OPraHMYecKoil XuMHHU Kak Hayku. [Ipenmer opranunyeckoi
XuMuHn. MecTo ¥ 3HaYeHNe OPraHuYecKoil XMMHH B CHCTeMe eCTeCTBEHHbIX HAYK.

XUMUYECKOE CTPOEHUE KaK IMOPSJIOK COECTUHEHHsS] aTOMOB B MOJIEKYJ€ COIVIACHO HMX BaJ€HTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHMSI OpraHuueckux coenuHennit A.M. byrtieposa.
VYriepoaHblid CKENEeT OPraHUYeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[lonsitTne o @QynkumoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalMM  OPraHUYECKUX
coeMHEHH. MexayHapoaHas HOMEHKJIATypa M MPUHLMIBI  HOMEHKIATypbl OpPraHUYECKHUX
coenunennii. Ilonsatue 00 azoTcoaepkKalMX COCAMHEHHUSIX, OWOJIOTMYECKHM AKTHBHBIX BEIECTBAX
(yrneBogax, xupax, Oemkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)

[IpakTnyeckue 3aHATHS

18. HomeHkmatypa opraHu4ecKiuX COeAMHEHUN OT/IENbHBIX KIACCOB (HACHIIICHHbIE, HEHACKIIICHHBIC
U apOMaTHYECCKUEC YTIIICBOAOPOJbI, CIIMPTHI, CbeHOJ'II)I, aJIbACTUAbI, KETOHBI, Kap6OHOBLIe KHCJIOTBI
u ap.) CocTaBieHre TOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHUYECKHX BEIIECTB
OTACIIBHBIX KJIACCOB, MHCIIONB3Yyd HX Ha3BaHUA II0 CUCTEMATHYECKOH U TpHBHaHBHOfI
HOMEHKJIaType (3TWJIEH, aleTWJIeH, TIIMIEpuH, (eHon, (opManbaerua, yKCycHas KHCIOTa,
mmnuH). PacyeTsr mpocreiimeit GopMyibl OpraHUYeCKON MOJIEKYINBI, HCXOAS U3 3JIEMEHTHOTO

OK 01
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cocrasa (B %)

2 cemecTp

Tema 4.2.
CaolicTBa
OpTraHUYECKHUX
COCIMHEHHUH

OcHOBHOe coiep:KkaHue

12

TeopeTuyeckoe o0yueHue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COCAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1accU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKUH psal 1 obmas popmyia; U30Mepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI TIOTYUYCHNU):

19. — mpenesabHbIe YrJeBOAOPOAbI (AJKAHBI U HMUKJI0AJIKAHBI). ['OpeHHe MeTaHa KaK OAUH U3
OCHOBHBIX HCTOYHHKOB TeILUIa B NPOMBILLIEHHOCTH U ObITy. CBoOliCTBa NPUPOIHBIX
YIJIEBOIOPO/0B, HAX0K/IeHNe B IPUPO/e U MPUMEHEeHHe AJIKAHOB;

— HemnpenenbHble (aTKEeHbI, alKUHbI M alKaJMeHbl) W apoMaTHYecKhe YriieBoAoposl. [opeHue
aleTUJIeHa KaK HICTOYHUK BHICOKOTEMITEPATYpPHOTO TIJIaMEHU JJISI CBAPKHU U PE3KU METAJIOB

20. — kucaopoacoaep:Kamme coelMHeHHs] (CMPTHI M (PeHO/IbI, KapOOHOBbIe KHCJIOTHI W
3¢upbl, aabaeruabl M KeTOHbI, KHUPbI, yriaeBoAbl). I[IpakTHueckoe mNpUMEHEHHE
STUJICHIJIMKOJIS, TIulepuHa, ¢peHona. [lpumenenne Gpopmanbaeruia, aneTaabaeruia, yKCycCHOU
KHMCIIOTHI. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KMCIOT. MoroIiye cBOcTBa MbLIa

21. - a30Tco/lepIKaIme CoeTUHEHHSI (aMHHBI n AMMHOKHCJIOTBI, 0eaku).
BbicokoMosIeKyJIsIpHbIE  COeTHMHEHHs (CHHTEeTHYeCKHEe ¥ OHOJIOTHYeCKH-aKTHBHBIE).
Monowmep, monuMep, CTpyKTypHOE 3BeHO. [lonmmepur3anys STHIIeHa Kak OCHOBHOE HaIpaBJIeHHUE
€ro UCIIOJIb30BAHUSL.

I'eneTnyeckas CBsI3b MCXKIY KilaCCaMU OPraHNn4YC€CKUX COG)II/IHCHI/Iﬁ

IIpakTH4eckne 3aHATHA

22. CBoiicTBa OpPraHM4YecKHX COeJUHEHMH OTHeJIbHBIX KJIACCOB (TPUBHAJILHAS U
MEKIYHAPOAHAS HOMEHKJIATYpPa, XHMHYeCKHe CBOMCTBa, CHOCOObI MOJIy4YeHHUsI):
npeaejJbHble (AJIKAHbI M MUKJI0AJIKAHBI), HelpeaebHble (AJKEeHbl, AJTKHUHbI U AJIKAIMEHbI)
U apoMaTH4YeCKHe YIJIeBOAOPOAbI, CIUPTHI H ()eHO/bl, KapOOHOBBIE KHCJIOTHI M 3(QUPHI,
ajb/eruibl U KETOHbl, AMUHbl U AMHUHOKHCJIOTbI, BHICOKOMOJICKYJISIPHbIC COCIMHECHUSI.

OK 01
OK 02
OK 04
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3a):[aH1/1;1 Ha COCTaBJICHUC ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKLII/If/'I C Y4aCTUCM OPraHUYCCKUX BCIICCTB
Ha OCHOBAHHUM UX COCTaBa U CTPOCHUA

23. CocTaBJjieHHE CXeM peakuuii (B TOM YHC/e MO MpelIosKeHHBIM LenoYKaM npeBpalleHnii),
XapaKTepU3yOIMX XHMHUYeCKHe CBOWCTBA OPraHMYeCKHUX COeJMHEHUHl OTHAeJbHBIX
KJIACCOB, CMIOCOOBI MX MOJIyYeHHs U HA3BAHHE OPTaHMYeCKHUX cOeJUHEeHUIl 10 TPUBUATbHOI
WIN MEeXKTYHAPOIHOI CHCTeMAaTH4eCKON HOMEHKJIaType.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHMi Ha CBOWCTBA OPTraHUYECKUX
COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIaCCOB

JlabGoparopHnasi padora

24. JlabopaTopHasi padora “IIpeBpaiieHusi OpraHn4ecKuX BelecTB NPH HarpeBaHuu''.
[Tonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoaenupoBaHue MOJIEKY U XUMUYECKUX IIPEBPALLECHAN
Ha IIpUMeEpE dTaHa, TUIICHA, alleTUIIEHA U 1.

Tema 4.3.
WUnentuduxarms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEHHON
EeSITETLHOCTH
YeJI0BEKA

OcHoBHOE CoAEpKaHue

Teopernueckoe o0y4enue

25. buooprannyeckue coenuHenusi. IlpumeHeHue W Oumosormyeckass poJib YIJeBOJOB.
OKHCJ’I@HI/IC er'ICBOI[OB — HCTOYHHK BHCpFI/II/I KHNBBIX 0pFaHI/13MOB. O6J'IaCTI/I HpI/IMeHeHI/Iﬂ
amMuHOKUCIOT. [IpeBparienust 6enkoB muiy B opranu3Me. buonorunueckue QyHKIHH OETKOB.
buonornueckue GyHKIUU XUPOB. Ponb opraHnyeckoil XUMUU B PELICHUH MPOOIEM MHILEBOMI
0€e30IacHOCTH

26. Poab opraHuyeckoii XMMHM B pelleHHM Npo0jeM 3JHepreTuyeckoii 0e30macHocTH, B
Pa3sBUTHU MEAUMIHUHDLI, CO3JJaHUU HOBBLIX MaTEepHUA/IOB, HOBBLIX HCTOYHHKOB 3JHEPIrUHH
(aabTepHATHBHBIE MCTOYHUKHU JHeprum). ONacHOCTh BO3JEHCTBUS HA >KUBBIE OPraHU3MBbI
OpraHMYECKHUX  BEIIECTB  OTAENbHBIX KjJaccoB  (YIJIEBOAOPOIbL,  CHHUPTHL,  (EHOJIBI,
XJIOPOPTaHUYECKUE TPOM3BOAHBIE, aIbJETUIBl W [Jp.), CMBICH IIOKa3aTels MpeneiabHO
}IOHyCTI/IMOI\/'I KOHICHTpaIuu

JlabGopaTopHble 3aHATHA

OK 01
OK 02
OK 04
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27. JlabopaTtopHass paGora: “HUneHTuduxanusi OpraHuyYecKHX COeJHMHEHUH OTAeJIbHBIX
KJIACCOB”

WnenTudukanist opraHnuecKuX COeINHEHHI OTACNIbHBIX KJIACCOB (Ha MpUMeEpe albJeTru/0B, KpaxMainia,
YKCYCHOW KHCJIOTBI, O€IKOB M T.I.) C MCIOJb30BaHMEM HUX (PU3MKO-XMMUYECKUX CBONCTB H
XapaKTepHBIX KA4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mnpu HarpeBaHuH. L[BeTHBIE peakuuu
0enkoB. BO3HMKHOBEHHE AHAJUTHYECKOTO CHTHAJIA C TOYKH 3PEHHUS] XMMHUYECKHX IPOLIECCOB IMpPHU
MPOTEKAaHUU Ka4eCTBEHHON PEaKIuy, MO3BOJISIONIECH HACHTH(PHUINPOBATH MPEII0KEHHBIE OPraHNYEeCKHE
BELIECTBA

Kontrpoaknas 28. CTpPYKTYypa U CBOMCTBA OPraHM4YeCKNX BelleCTB
pabora 3 - LTPYKTYP P
Pa3pea 5. Kunernyeckue ¥ TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHUYECKHUX pPeaKkiuii
CxopocTh OcHOBHOe coiep:KaHue OK 01
XUMHUYECKHUX OK 02
pEeaKInu.
XHUMHYeCKoe
paBHOBECHE
Teopernueckoe o0y4enue
29. CkopocTh peakiuu, ee 3aBUCMMOCTb OT Pa3/IMYHBbIX (PAKTOPOB: MPUPOALI pPearupyroIux
BelIeCTB, KOHUEHTPAUMH Ppearupyrwouux BellecTB, TeMIeparypbl HW IUIOIIAJAU
PeaknoOHHOW TMOBepPXHOCTH. TeruioBbie J(G(EKTh XUMHUYECKUX peakiuid. OK30- |
SHJIOTEPMUYECKUE, PEAKIIUH.
OOpatumocTh peaknuidi. XUMHUYECKOE pPAaBHOBECHE M €ro CMEIICHHWE IO/ JCWCTBHEM pazIUYHbIX
(hakTOpOB (KOHIICHTPAIIUS PEAreHTOB WM MIPOYKTOB PEAKINH, JaBIECHUE, TEMIIepaTypa) IJisi CO3TaHus
ONTUMAJIBHBIX YCIIOBUH MPOTEKAHUS XUMHUECKUX ITpoueccoB. [Ipuniun Jle [larense
IIpakTHyeckue 3aHATHA OK 01
OK 02

30- PemnmieHne NMPaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHMH Ha aHaau3 (aKTOpPOB, BJIHUSIIOIMX HA
U3MEHEHHE CKOPOCTH XHMHUYeCKOH peakuumd, B T.4. C TO3ULUA SKOJOTUYECKU
11eecoo0pa3Horo MoBeACHUS B OBITY M TPYAOBOHM NEATEIbHOCTH B LENSIX COXPAaHEHHUS CBOETrO
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3710pPOBbSl U OKPYKAIOLIEH NPUPOJHON CPEBI.
Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaxOXJCHUA HaAIlIpaBJICHUA CMCHICHUSA PaBHOBCCHUA XUMHYECKOU pCakuuu " aHAJIN3 q)aKTOpOB,
BJIMAIOIINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS

Pazneu 6. PactBopsI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
[TonsiTue o OK 02
pacTBopax Teopernueckoe o0yuenue OK 07
31. PacTBopenne kak ¢u3uKo-xumMu4deckuii mpomecc. PacrBopnl. Crnoco0bl NMPUTroOTOBJIEHHS
pacTtBopoB. PactBopuMocTh. MaccoBasi 707151 pacTBOpeHHOro BemiecTBa. CMbICH MOKa3aTels
MpeneabHO JOMYCTUMON KOHIIEHTpPAIlMM W €ro HCIOJb30BaHHE B OIICHKE 3KOJOTHYECKOU
0€30MacCHOCTH.
[IpaBuia 5KOJOrMYECKU 1€71€cO00pa3HOro MOBEACHUS B OBITY W TPYIAOBOH ACSITENBHOCTH B LIEJSIX
COXpaHEHUsI CBOETO 3[I0POBbsl U OKPYXKAIOLIEH IPUPOJHON CPEABbL; ONIACHOCTh BO3IECUCTBUS HA YKUBBIE
OpraHU3MBbl ONPE/IEICHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI, UCTIOIb3yeMbIe B OBITOBOW U
MIPOU3BO/ICTBEHHOM JIEATETLHOCTH YeIOBEKa
Tema 6.2. OcHoBHOE coaep:xaHue OK 01
Hccnenosanue OK 02
cBoiicT pacTsopos |/1abopaTopHbie 3aHATHS OK 04
32. JIaGopaTopHas padota «I[IpuroroBieHue pacTBOpoB».
[TpuroroBneHre pacTBOPOB 3aAaHHOM (MaccoBOM, %) KOHIIEHTpaLUH (C IPAaKTUKO-OPHUEHTHUPOBAHHBIMU
BOIIPOCaMHM) U OTIpesieSieHue Cpeibl BOJHBIX PACTBOPOB.
Perienue 3a1a4 Ha MPUTOTOBJIEHNE PACTBOPOB
IIpogeccnonaibHO-OPHEHTHPOBAHHOE COJECPKAHUE (COaepKaHUe TPUKJIATHOT0 MOAYJIs)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOI IeATEJHHOCTH YeJ0BeKa OK 01
OK 02

Xumus B ObITY U

OcHoBHOe coepkaHue
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MIPOU3BOACTBEHHOMN
JIeATEIbHOCTH
YeJI0BeKa

Teopernueckoe o0yueHue

33. HoBeiimme g0CcTHKEHUS] XUMUYECKOH HAYKH M XHUMUYeCKOH TexHoJioruu. Pojib Xxumuu B
o0ecrneyeHUM HKOJIOTMYECKO, IHEPreTHYecKoil M NHUIIEeBOH 0e30MaCHOCTH, PAa3BUTHU
MeauuuHbl. [IpaBuia moucka W aHanmM3a XUMHAYECKOW HH(OpMAlMU W3  Pa3IuYHBIX
UCTOYHUKOB (HayuyHas U y4eOHO-Hay4YHas JTUTepaTypa, CPEICTBA MACCOBOM MH(OpMAIINHU, CETh
HNHuTepHeT)

I[IpakTnyeckue 3aHATHS

34. Ilouck U aHAJIU3 KelCOB O MPUMEHEHUH XHMMHYECKHUX BEIIeCTB W TEXHOJIOTHH C y4eToM
Oyaymeid mnpodeccCHOHANIBHONH JeSiTeILHOCTH II0 TEMaM: BaXHEHIIME CTPOUTEIbHBIC
Marepurajibl, KOHCTPYKIHOHHBLIC MAaTCpUalibl, KpaCKu, CTCKJIO, KEpaMWKa, MaTCpualibl A
3JIEKTPOHUKH, HAHOMATEepUasibl, TEKCTUJIbHbIE BOJIOKHA, UICTOYHUKHU SHEPTUM, OPraHUYECKHE U
MUHEpaJIbHbIE yI0OpEHUs, ICKapCTBEHHBIE BEIIECTBA, OBITOBAsT XUMHSL.

35. 3ammura: IlpencraBieHue pe3yJbTAaTOB pelleHHsl KeiicoB B ¢opMe MHHH-I0KJIAAa €
npe3eHTanue

OK 04
OK 07

36. IIpome:kyTOUHAsl aTTECTAUMSA MO JUCHHUIINHE (I depeHIHPOBAHHBII 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecIeYyeHNIo

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeyIolue CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOWHET XMMHUHM W/WIH y4eOHOMU
XUMHUYECKO J1abopaTopuH.

O0opynoBanne yuyeOHOro kab0uHera (HAIJIAJAHbIE TMOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX  MOJEIEH  MOJIEKYJ, MOJEIN KPUCTALUIMUYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX W CJIOXKHBIX BEIIECTB W/HMIN KOJUICKIIUU TIOJMMEPOB; KOJUICKITHS
TOPHBIX MOPOJ W MUHEpaioB, Tabiuia MeHzaeneeBa, ydeOHble (DHIBMBI, ITUGPOBBIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  YCTPOWCTBaMH
BOCIIPOU3BECHUA  3ByKa, IMPUHTEP, MYJbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPEe3eHTEP sl IPE3CHTALIHIA.

Oo6opynoBanne jgadGoparopum W padOYUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTETKN-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI JJIsi TPOOUPOK; MEpHbIC HWIMHIPHI, BOPOHKU
CTEKJISIHHBIE, BOPOHKHM JenuTenbHble MmuuHApuueckue (50-100 wmut), crynmku c
nectTukoM, (apdopoBbie YalIKh, OUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBbIE€ CTEKJA, JJICKTPOIUIMTKH, JAa0OpaTOpPHBIE INTATUBBI, CIHPTOBBIC TOPEJIKH,
CIIUYKH, TPUOOp ISl TOTYUYEHUs Ta3oB (WM MPOOMpPKA C Ta300TBOAHON TpyOKoii),
JepKaTenu Il MpOOUPOK, CKIISIHKU JJIS XPaHEHUs PEaKTUBOB, Pa3laTOUYHbIE JIOTKH,
xumuueckue crakansl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC IIUIIBI,
CEKYHJIOMepHI (TaiiMepsl), MepHbie pooupku (Ha 10—20 mi1) U MepHbIe KoJiosI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKH; KOHUYECKUE
K0J10b1 115t TUTpoBanus (50 u 100 mut); MHIUKATOPHBIE TIOJIOCKU NSt onpeneneHust pH
U CTaHJapTHAs WHIAUKATOPHAS IIKajaa; YHUBEPCAIbHBIM HHAUKATOpP; nMuneTky Ha 1, 10,
50 mn (umu mosatopel Ha 1, 5 u 10 M), GropeTkH Il TUTPOBAHUS, MEIUIIMHCKHE
mmpuibl Ha 100-150 M7, maGopaTopHble W/WIM aHAIWTUYECKUE Bechl, pH-meTphl,
CYWIUIBHBIN 1mKad, U ap. 1abopaTopHOe 000pyI0BaHNE.

3.2. HupopmanuoHHoe obecnedeHne peau3auu NporpaMmmbl

OcHOBHBIE NeYATHBIE U3IaAHUS

1. AudunorenoBa, M. B. Xumwus: yd4eOHHK W TPAKTUKYM IS CPEIHETO
npodeccuonansuoro obpazosanusi / M. B. Aundunorenora, A. B. baOkos, B. A.
[TonkoB. — 2-¢ u3x., uctp. u gon. — Mocka: U3narensctBo FOpaiit, 2022. — 291 c.

2. Mleromuxuna, H. A. O6mas xumus: yueonuk s CI1O / H. A. Illeronuxuna,
JI. B. MunaeBckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonwckuii, A. b. Xumus: y4yeOHUK U TPAKTUKYM IS CPEIHETO
npodeccuonansuoro odpazosanus / A. b. Huxonbckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u non. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.
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4. Xumus: yuyeOHHUK Al cpeaHero npodeccruonaibHoro odpasosanus / 0. A.
Jle6enes, I'. H. ®anees, A. M. 'ony6es, B. H. [llamoBai; mox o6mieit penakmmeii I'. H.
daneeBa. — 2-¢ u3., mepepad. u gom. — Mocksa: M3gatensctBo FOpaiit, 2022, —
431 c.

I[OHOJIHI’ITQJILHLIC HCTOYHUKH

1. Xwummsa. 10 xmacc. Yrmyonéuuelii ypoBenb : yueOHuk/ B.B. Epemun,
H.E. Ky3bmenko, B.. Tepenun, A.A. /Ipo3nos, B.B. Jlynun; nox pexn. B.B. Jlynuna.
— M.: IlpocBemenue, 2022. — 446, [2] c.: un.

2. Xwmua. 11 xmacc. YraoyOn€useiii ypoBeHb : yueOHux/ B.B. Epemun,
H.E. Ky3pmenko, A.A. Ipo3noB, B.B.JIyuun; mnox pen. B.B.Jlyauna. — M.:
[Tpoceemenne, 2022. — 478, [2] c.: ui.

3. Xwumusa. YrayOnenuwlii ypoBenb. 10—I11 kiaccel: pabodasi mporpamma K
muaun YMK  B.B. Jlynuna: yueOHo-meToauyeckoe mnocodue / B.B. Epemun,
A.A. [Ipo3nos, U.B. Epemuna, 2.10. Kepumor. — M.: [Ipoda, 2017. — 324, [1] c.

4. Meronuueckoe mocodbue k yueOHuky B. B. Epemuna, H. E. Ky3sMmeHko,
B.U. Tepenuna, A. A. Jlpo3nosa u np. «Xumus. YriayOnaeHHbIH ypoBeHb». 10 kimacc /
B. B. Epemun, A.A. Jlpo3goB, WN.B. Epemmna, B. W. MaxoHuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

5. Meroauueckoe nocooue k yueoOnuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. Ipo3noBa u ap. «Xumusd. YrinyOneHHsiid yposeHs». 11 kiacc / B. B. Epemun, A.A.
Hpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 23.10. Kepumos. — M.:
Ipoda, 2018. — 423 c. : um.

6. TI'ycesa, E. B. Xumusa mana CIIO: yuebno-metoauueckoe mocodoue / E. B.
['yceBa, M. P. 3uranmmna, /. . KynukoBa. — Kaszans: KHUTY, 2019. — 168 ¢. —
ISBN 978-5-7882-2792-4. — Texkct: oanekTpoHHbli // JlaHbp : 53JIE€KTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nmata
obpamenus: 14.10.2022). — Pexxum nocTyma: 1j1si aBTOPHU3. MOJIb30BaTEIEH.

7. UYepnukona, H. 0. XumMus B 10CTYITHOM H3JIOKEHUU: yueOHOE MTOcOOUe AJis
cno / H. YO. YepnukoBa. — 2-e uzn., crep. — Cankt-IletepOypr: Jlans, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — Texkct: anekTpoHHbidi // JlaHb: 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (nmata
obpamenus: 14.10.2022). — PexuM goctyna: AJjisi aBTOpU3. MOJIH30BATEIICH.

8. llenumpina, JI. B. Xumus: yueOnoe nocodbue / JI. B. llleBaunbina, A. U.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
TekcT: onekTpoHHbld // JlaHb: »neKkTpoHHO-OMOMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYyTA: JUIsl aBTOPU3. MOJIb30BaTENEH.

9. bmunos, JI. H. Xumusa: yueonuk s CIIO / JI. H. baunos, U. JL
[lepdunona, T. B. CokonoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. —
260 c. — ISBN 978-5-8114-7904-7. — TekcT: 3eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/167183  (mata
obpamenus: 14.10.2022). — Pexxum nocTyma: 115l aBTOPHU3. MOIb30BaTEIEH.

10. TabpuensH, O. C., JIsicoBa, I'. I'. Xumusi: kaura ais npenogaBaTens: yueo.-
MeToJ1. mocobue. — M. Axkanemus, 2012. - 332 c.
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11. YepuukoBa H. IO., MemepskoBa E. B. Pemaem 3amaun mno Xumuu
camocrosiTenbHo: yuebHoe mocodoue / H. }O. UepnuxoBa, E. B. MemepskoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12. Pe3nukoB B. A. COOpHUK ynpaKHEHUW U 3a]la4 1O OPraHUYECKON XUMUU:
yueOHoe nocooue / B.A. Pe3nnkoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xampuenko WM. TI., JlubamoB B. B. OO6mas wu
Heopranudeckass xumus. Ilpaktukym / A. A. Kanyctuna, U. I'. Xampuenko, B.B.
JInbanos — Cankt-IlerepOypr: Jlanb, 2020. — 152 c.

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

15. Tabpuensa O.C. Xumus nis npodeccrii U CIeHATBHOCTEH TEXHUIECKOTO
npoduis: yuyeOHMK Ui CTyA. YdpexaeHuil cpea. mpod. obpazosanus / O.C.
[Nabpuensn, U.I'. OctpoymoB. — 4-e u3g., crep. — M. : HM3nmaTrenbCckuil IEHTP
«Axagemusi», 2017. — 272 c.

HNuTepHer-pecypcesl

1.  hvsh.ru — XypnHan «Xumus B mIKoJie».

2. https://postnauka.ru/themes/chemistry — nexkiuu 1o XUMHM Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nonmynsipHbIii TPOEKT «DJIEMEHThI OOJbIIONW Hayku» ((pusnka, Xumusi,
MaTeMaThKa, aCTPOHOMUS, HAYKH O >KU3HHU, Hayku o 3emie). HoBocTu Hayku, KHUTH,
Hay4YHO-TIOMYJISIPHBIE CTaThU, JEKIIUH, SHITUKIIONEIUH.

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

Caiit Hay4HO-TIOITYJISIpHOTO KypHaNa «[lorennman». XKypnan uznaércs ¢ 2005 r.,
¢ 2011 r. — pazgen «Xumus».

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

CallT Hay4yHO-TIOMYJIAPHOTO XypHana «XuUMHS W KU3Hb». JKypHan wu3gaércs
c 1965r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpeITast 2JIEKTpOHHAsE OubOMMOTEeKa xuMuyeckoro mnoprana «Chemnety,
COJIEPKUT yueOHbIe U HH(DOPMAITMOHHBIC MaTepUaNIbI JIs IKOJLHUKOB U yunTeneil. B
HEH MOXHO HAWTH YYEOHWKU MO OOIIeld U HEOPTraHMYeCKOW XUMHUHU, OPTraHuYeCcKOn
XUMUM, MyJIbTUMEIHaMaTepuasabl, a TakXKe 3aJauyd XUMHUYECKUX OJIMMIIHAJ C
peLIeHUSIMH, 33]1a4l BCTYNUTEIBHBIX SK3aMEHOB J1J1s1 aOUTYpPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie MaTepuasibl 00 onumnuagax: MOCKOBCKOW TOPOJICKOM,
Bceepoccuiicko, MeH1e/1eeBCKOM, Mex1yHapOaHOH. [TpuBeneHsl 3a7a4u
TEOPETUYECKUX M DKCIEPUMEHTAIBHBIX TYpPOB, MOJIPOOHBIC PEIICHUS, CHUCKH M
dboTtorpaduu nodeauTenei.

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

Cucrema IUCTAHIIMOHHOTO OOYy4YEHHWS, HaIpaBlieHHAs B TEPBYIO OdYepeah Ha
MMOATOTOBKY K OJIMMIIMAAAM BCEX YPOBHEW — OT IIKOJIBHBIX 10 MEXIyHApOIHOM.
CailT coiepKUT OrPOMHOE KOJIMUECTBO 33]1a4, CIPYNIIUPOBAHHBIX KAK 10 TEMaM, TaK U
no ogumnuagam. Ilo BceM OCHOBHBIM pa3jieliaM XHMHUU TPUBEIEH TEOPETUUYECKUIl
MaTepuall U pa3o0paHbl pelIeHUs] TUTIOBBIX 3aad.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
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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://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%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&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://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://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/

[Topran mo HaHoTexHoJorusM. OCHOBHAas II€JIb — pa3BUTHE OOpa30BaHUS B
0o0JlacTH ~ HAHOTEXHOJOTMH W  TOATOTOBKA K  WHTEPHET-OJUMIIAANE  TI0
HAHOTEXHOJIOTHSIM.

Q. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas nHopMalus 0 XUMUYECKHUX AJIEMEHTaX U UX CBOMCTBAX
(Ha aHTJIMICKOM SI3BIKE).

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

PyCCKOSI3bIYHBIN CAaUT O CBOMCTBaX XUMUYECKUX DJIEMEHTOB.

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

Hexommepueckuid callT OHJaH-0Opa3oBaHUs, COJEPKUT MHOTO HHTEPECHBIX
00pa3zoBaTeNbHBIX KypCOB U BUJCOJICKITUIN JJI MMKOJLHUKOB, CTYJICHTOB U YYHTEIICH.
EcTh HECKOJIBKO KypCOB 10 XMMHH.

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

Caiir Chemical Abstract Service — camblii aBTOPUTETHBIH B MHUpPE XUMUU
UH(OPMAIMOHHBIA HHTEPHET-pECypC (CAUT TUIATHBIN).

13. http://www.organic-chemistry.org/

[TopTan no opraHM4eCcKOM XMMUU HA AHTJIMICKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHH: KJIACCUYECKHE YUYeOHUKH, CIIPABOUYHUKH, SHIIUKIONEINH, TTIOUCK
OPraHMYECKUX U HEOPTaHUYECKUX PEAKIIHi, COCTABICHUE YPABHEHUN PEaKIU.

15. http://orgchemlab.com/

Caiit, MOCBAIIEHHBIN MPaKTHYECKOM paboTe B 1abopaTopuu
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

KoHTposb 1 olleHKa pe3yabTaToB OOyYEHHUs OCYIIECTBISETCS MpenojaBaresieM
B IMpOLECCE TMPOBEACHUS NPAKTHUECKUX 3aHATUA U Ja0OpAaTOpPHBIX  padoT,
TECTUPOBAHMS, & TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MPOEKTOB, HccienoBaHui. Pe3ynbTaThl 0Oy4deHUs ONPENENstoT, YTO OOydYaromuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YYCHHS
JCHUTINHBI.

Jist popMupoBaHUsl, KOHTPOJST M OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOI
JUCHUIUIMHBI MCIOJB3YETCS CUCTEMAa OIEHOYHBIX MEPOINPHUATUN, MPEACTaBISIONIAs
co00l KOMIUIEKC Y4eOHBIX MEPONPUSITHI, COTJIACOBAHHBIX C pPe3yJibTaTaMu 00y4YeHUs
u chopmynupoBaHHeix ¢ yderom @DPI'OC COO (mpeameTHble pe3yabTaThl 110
mucuumunae) u GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Tunsr Oueﬂoqﬂvb X
MeponpusiTHi
| OcHOBHOe coiep:KaHue
L Pa3nes 1. OcHOBBI Popmy:upoBath
0a30BbI€ MOHATHA U
CTPOEHHs BellecTBa
3aKOHBI XHMHH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIbI COSMHEHUM B |XMMUYECKUX JIEMEHTOB U
Y TIPUPOJIa XUMHUECKOU |COOTBETCTBUU CO PUPOJA XUMUYECKOUN CBSI3M.
CBSI3U CTENEHBIO OKUCIIEHUS 2. 3a7a4y Ha COCTaBJICHHE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKHX (HOopmMyI
WCXO0/1sl U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COE€UHEHUN
AIEKTPOOTPUIIATEIHHOCTH |(OKCUIOB, CYIb(OUIOB, THAPUIOB
U T.IL.).
3. 3agaHns Ha UCIOJIB30BAHUE
XHUMUYECKOU CUMBOJIMKH U
Ha3BaHUM COCIMHECHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
CO103a TEOPETUYECKOUN 1
MPUKITIATHON XUMUH U
TPUBUAILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS XUMUYECKHX
dhopMysT TByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
CynIb(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COCIMHEHMI OTJEIbHBIX KJIaCCOB
1.2 | OK 01 [Tepunonnueckuii 3akOH 1| XapaKTepu30BaTh 1. Tect «MeTanmnuueckue /
OK 02 tabmumna J{. 1. XUMHUYECKHE DJIEMEHTHI B |HEMETaJUTHUECKHNEe CBOMCTBA,
Meneneena COOTBETCTBUH C UX AJIEKTPOOTPHUIIATETHHOCTD U
IIOJIOJKCHUEM B CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKHUX DJIEMEHTOB B
XUMHUYECKUX AJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

.. MenneneeBa

CTPOCHUEM H TOJI0KEHHUEM B
MEPUOUYECKON CUCTEME
XUMUUYECKUX 3jieMeHToB J[. 1.
Menneneesay.

2. IlpakTuyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MECHEHHEM CBOMCTB
XMMHYCSCKHX 3JIEMEHTOB U UX
COCIUHCHHI B COOTBETCTBUHU C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTePHU3ALMNI0 XUMHUYECKUX
3JIEMEHTOB: «MeTtaminyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKHX 3JIEMCHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOCHHUEM U MOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XHMMHYECKHX 3JIEMEHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMunueckue
peaxkiuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabnas padora
«CTpoeHue BelecTBa u
XHMHYEeCKHe peakunuu»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peaKkuuit

CocTaBisTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTaHOBUTEILHEIC
peakiuu

1. 3amaun Ha cocTaBieHUE
YpaBHEHUH PEaKIUM:

— COEJIMHEHM S, 3aMEIICHNS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUN C
HCIIOJIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT Macchl
BeIleCTBA WM 00BhEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOILIUX B
pEakIu BEMIECTB; pACUYETHI
Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJIHO M3 BEIIECTB UMEET
pUMECH
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

2.2

DIIEKTPOAUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
o0OMeH

CocraBnaTh ypaBHEHUS
XMMHYECKUX PEaKInu
HMOHHOI'0 0OMEHa C
ydacTuem
HEOPTraHUYECKUX BEUICCTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
pEaKUHUii C y4aCTUEM KHUCIIOT,
OCHOBaHHH M COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbI

2. JlJaboparopuas padota "Turmsl
XUMHYECKUX peakiui'

Paszgea 3. Ctpoenne u
CBOMCTBA
HEOPraHu4YecKHX
BellleCTB

HccaenoBarsb cTpoeHue U
CBOMCTBA
HEOpPraHu4YecKHuX
BellleCTB

KonTpoasnas pabora
«CBoiicTBa HEOPraHUYECKHX
BelleCTB)»

3.1

OK 01

Knaccudukanus,
HOMCHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKUX
BCIIICCTB

Knaccudunuposars
HEOpraHUYEeCcKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHHUEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (POPMYITBI HITH
COCTaBJICHHE XUMUYECKOU
(GOpMyIBI HCXOMSI U3 HA3BaHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHYECKOTO
3JIeMEeHTa (COeAMHEHUS) B
MoJeKyIe (CMecH).

3. lIpakTudeckue 3a7aHus 1Mo
KJIacCU(pUKaIlMU, HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
ONpeAeIeHuEe XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU/Ia XMUMHUECKOMN
CBSI3U M TUTIA KPUCTAJUTMIECKOM
pELIETKH

3.2

OK 01
OK 02

Du3nko-XxuMHYeCKHe
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, a TAaK)Ke TUIIa
KPHUCTAJUTMYECKOMN
peueTku

1. Tect «Ocobennoctu
XUMHYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCUOB U COJIEI.

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4acTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 2JIECMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpUusTHI

OCHOBaHUU U aM()OTEPHBIX
T'MJIPOKCUIOB, HEOPIraHNYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOJyYEHHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U ITOJIy4YEHHUE
HEOPraHM4YEeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHUYECKUX
BEIECTB

Uccnenosarts
KaueCTBEHHbBIE PEAKIIUU
HEOPTraHUYECKHUX BEIECTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJIaHUs 110 COCTABIICHUIO
XUMUYECKHUX PEaKIUi C ydacTHeM
HEOPTraHWYECKHUX BEILIECTB,
UCIIONIB3YEMBIX ISl KX
UACHTH(DUKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB”

Pa3nen 4. Ctpoenue u
CBOliCTBa
OPraHUYeCcKuX
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIECTB

KonTtpoabsnas padora
«CTpoeHune U CBOMCTBA
OpPraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Knaccudunuposars
OpraHMYECKHE BEIIECTBA B
COOTBETCTBHH C MX
CTpOEHUEM

1. 3aganus Ha cocTaBlieHHE
Ha3BaHUM OPraHUYECKUX
COCIMHEHUH 110 TPUBUAILHON WIH
MEXIYHAPOAHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
2. 3agaHus Ha COCTaBJIICHUE
MIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyII
OpPraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocTeiiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOS
U3 AJIIEMEHTHOT0 cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4eCcKUX
COeTUHEHNN

YcraHaBauBaTh
3aBUCHUMOCTh (PU3UKO-
XHUMUYECKHUX CBOMCTB
OpPTraHUYECKUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3aganus Ha cOCTaBlIEHHE
YpaBHEHUN XUMHUYECKUX PEaKIui
C YYaCTHEM OPTaHUYECKUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHS.

2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaAKIUH,
WJUTIOCTPUPYIOIINX XUMHYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAaHHBIX PEAKIUN U
TEHETUYECKOM CBSI3U
OPraHNMYEeCKHUX BEMIECTB PA3HBIX
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust N
MeponpUATHH
KJIACCOB.
3. PacueTHnle 3a1a4yu 11O
YPaBHEHUSIM PEAKLHN C yHaCTUEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBpaliieHUs OPraHUYECKHUX
BELIECTB [IPY HArpeBaHUU"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTHKO-OpUEHTHUPOBAaHHbBIE
OK 02  |opraHnuyeckux BEIECTB, |KAUECTBEHHBIC PEAKIIUN  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLU C y4aCTUEM
IIPUMEHEHUE B OBITOBON |COCTUHEHHI OTAEIBHBIX |OPraHUYEeCKUX BEIIECTB, B T.4.
Y TIPOU3BOCTBEHHOMN KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JIeATEIbHOCTH YeJIOBEKa uaeHTU(UKAIH B OBITY U
IPOMBIIITIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue n BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHMYecKHe |(aKkTOpPOB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peaKkuunid
5 |OKO01 CKOpOoCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTUKO-OpHEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAlMM  |TEOpPETHUYECKUE 3aJaHus Ha
paBHOBECHE pearupyromux BeIecTB U |aHaau3 GaKkTOPOB, BIUSIOUINX Ha
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUYECKOI
XUMHUYECKUX PEaKIUi peakuuu. [IpakTrko-
XapaxkTepu3oBaTh OpUEHTUPOBAHHBIE 33aJJaHUS Ha
BIIMSTHUE U3MEHEHMS IpUMEHEeHne npuHuuna Jle-
KOHLEHTpaluu Bemiects, |lllaTenbe 1id HaxoXACHUS
peaKIu Cpeabl U HaIpPaBJICHUS CMEILEHUS
TEeMIEpaTypbl Ha PaBHOBECHS] XUMUYECKON peaKuu
CMEIIeHNE XUMUYECKOTO |1 aHau3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 321aHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3amaum Ha MPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.

2. IIpakTMKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CHCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOM JESTEIBHOCTH
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust N
MeponpusITHI
yeJIoBEeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccrnenoarsh Gpusuko- JlaboparopHas pabota
OK 04 pacTBOpPOB XUMHYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
HWCTUHHBIX PacCTBOPOB
Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE (COIePKAHUE TPUKIIATHOTO MOTYJIs1)
7 Pazpmean 7. OuennBaTh NOCJeACTBUSA |3alUTA Keiica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpogeccuoHaJIbHOM
MPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM JIesITeJIbHOCTH)
IeATEeJHLHOCTH IeATEJLHOCTH YeJI0BeKa
yeJ0BeKa ¢ MO3MIUH
3KO0JIOTMYEeCKOM
0€30IaCHOCTH
OK 01 XuMmus B ObITY U OnenuBath nocienctsus |Keiic (¢ yuetom Oyaymieit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccuoHaIbHON
OK 04 JIESITETbHOCTH YeJIOBEKA |IIPOU3BOJICTBEHHON JIESATETLHOCTH)
OK 07 NEATEILHOCTH YeJIoBeKa ¢ |B0O3MOYKHBIE TEMBI KEHICOB:

NO3UIINH YKOJIOTHUECKOU
0e30MacHOCTH

1. IloTennieHre KMMara u
BBICBOOOK/ICHHE Ta30BBIX
THJIPATOB CO JIHA OKEaHa.

2. Byaymue MaTepuasl sl aBHa-
, MAIIMHO- ¥ IPHOOPOCTPOCHHSL.
3. HoBble maTepuaisl 1ist
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB
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