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1. OBIIASI XAPAKTEPUCTHKA PABO‘-I}EFI ITPOI'PAMMBI
OBINEOBPA30OBATEJIBHOU YYEBHOU JUCIIUIIJIMHbI
OY .12 «<XUMMUSD»

1.1. O6saacTh NpUMeHeHHsI TPOTPAMMBI

Pabouass mporpamMma o00meoOpa3oBaTeNbHON Y4EOHON JAMCHMILINHBI SIBIISIETCS YaCThHIO
MporpaMMbl  TIOJITOTOBKH  KBATM(HUIIMPOBAHHBIX paboumx, ciayxkamux 1o mnpodeccun 46.01.03
Henonpouszeooumens

1.2. MecTo THCHMILIMHBI B CTPYKTYpPe MPOrpaMMbl NOATOTOBKH KBAJH(UIIUPOBAHHBIX
padouuXx, CIyKAIIMX.

OOmeoOpa3zoBareibHass  JUCHUIUIAHA  «XUMHS»  SBISETCS  O0S3aTENIbHOW  YacThIO
001e00pa3oBaTebHOr0 IUKIA 0Opa3oBarenbHOW mporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
npodeccun 46.01.03 [Jenonpouszsooumens

Tpy10eMKOCTh JUCIUIUTMHBI «XUMUS» Ha 6a30BOM YPOBHE COCTaBIISCT 72 4aca, U3 KOTOPhIX 64
yaca — 0a30BbId MOIYNb (6 pa3aenoB) U 8§ 4acOB — MPUKIAIHON MOIyab (1 paszmen), BKIHOYAIOUTUN
MPAaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON MPo(eccuu Wi CenaaIbHOCTH.

[TpuknagHOM MOAYINB BKIIOUACT OAMH pa3zei. Pasnen 7 «Xumus B ObITY M IPOU3BOJICTBEHHOM
JESTeTBbHOCTH YEJIOBEKa» pealln3yeTcs AJIsl BCeX Ipodeccuil/crennanbHOCTel Ha MaTepralie KeicoB,
CBSI3aHHBIX C DKOJIOTHYUECKOM OE30MaCHOCTHIO M OIICHKOM MOCIICACTBUN OBITOBOM U MPOU3BOICTBEHHOMN
NESITETLHOCTH, 110 OTPACIsAM Oyayiei npodecCuoOHATBHOM IEATeTbHOCTH 00yYarOIIMXCA.

[Tepuon 0Oy4eHus U pacnpeiesiCHHE 0 CEMECTPaM ONpeIeisieT 00pa3oBaTeIbHas OpraHUu3alHsl
CaMOCTOSITENIFHO, C Yy4YETOM JIOTHKM (OPMHUPOBAaHUS TPEIMETHBIX pEe3yJbTaToB, OOMMX W
npoeCCHOHATILHBIX ~ KOMIICTCHIIMH, MEXKIPEAMETHBIX CBSI3¢H €  JAPYrUMH  JTUCIMILTHHAMHA
0011e00pa3oBaTeIbHOr0 U 00MIETTPOPECCHOHATHHOTO IUKIIOB YIeOHOTO IUIaHa.

1.3. Ilesu ¥ IUIAHUPYeEMBbI€ Pe3yJIbTATHI 0CBOCHHS TUCHHIITHHBI
Lean 001eo0pa3oBaTeIbHOM M CUMILITUHBI

dopMupoBaHUE y CTYJCHTOB IPEACTABICHUS O XWMHUYECKOW COCTAaBIIAIONICH €CTeCTBEHHO-
HAyYHOH KapTHHBI MHUpa KaK OCHOBBI TPUHATHS PEUICHUH B XHU3HCHHBIX M IPOHM3BOJCTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOTO TIOBE/ICHUSI B IPUPOIHOM cpejie.

3agaun TUCHUINJIHHBI:

1) cpopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUUECKUX MTPOLIECCOB U SIBICHUHN
B OKpYXarolled cpese, LEeJIOCTHON HayYHOH KapTHHBI MHUpa, B3aMMOCBS3M M B3aUMO3aBHCHMOCTH
€CTECTBCHHBIX HaYK;

2) pa3BUTh YMEHHSI COCTABIIATH (POPMYJIIBI HEOPTaHUICCKUX M OPTAaHHYSCKHUX BEIIECTB, YPaBHEHUS
XUMHYCCKHX peaknuid, OOBACHATh WX CMBICI, HHTEPIPETUPOBATh pPE3yIbTaThl XUMHUYECCKHX
AKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKH MPOBEACHUS MPOCTEHIINX XHUMUYECKUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOIO/IEHUEM TpaBHUI OE30MacHOTO OOpalleHusl ¢ BEIIeCTBaMHU U JTaOOPaTOPHBIM
o0opynoBaHUEM,

4) pa3BUTh yMEHHS HCIOJB30BaTh HH(POPMAIMIO XUMHYECKOTO XapakTepa W3 pa3IMYHbIX
HNCTOYHUKOB;

5) chopmupoBaTh yMEHHsI IPOTHO3HPOBATH TOCIEACTBUSL CBOCH IESITEIBPHOCTH M XMMHUYECKHX
MIPUPOJIHBIX, OBITOBBIX M TTPOU3BOJICTBEHHBIX IPOIIECCOB,;

6) chopmupoBaTH MOHUMAHKIE 3HAYMMOCTH JTOCTHXKEHUN XUMHUYECKONH HAYKU U TEXHOJIOTUN TS
pa3BUTHUS COIMATBLHONW U IPOU3BOJCTBEHHOMU Cep.

Ilnanupyemble pe3yJabTarTbl  O0CBOeHHMsI 0011e00pa30BaTeJIbHON  AUCHMILUVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCUUIUIMHBI uMeeT rpu popmupoBanuu OK u 1K



Kox 1 HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

H.]IaHl/IpyeMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJINHBI

O6mme!

JMCHUIIMHAPHbIE?

OK 01. BeiOupats
CIIOCOOBI pelICHUs 33124
npodeccHoHaATBEHOM
JeSTEeITbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TPpy/10BOT0 BOCIIUTAHMS:

- TOTOBHOCTh K TpPYIdy, OCO3HAHUE IICHHOCTHU
MacTepCTBa, TPYI0JIo0ue;

-  TOTOBHOCTh K aKTHBHOH  JACATEIBHOCTH
TEXHOJOTHYECKON U COIIMAIbHON HAIIPABICHHOCTH,

CIOCOOHOCTh MHUIIMHUPOBATh, IUIAHUPOBATH MU
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO A€ATEIbHOCTD;
- MHTEpeC K Ppa3JInYHbIM chepam
npodecCOHATBLHOM 1eATeNbHOCTH,

OBinageHne  YHMBepPCAJIBHBIMM  Yy4eOHBIMH
MO03HABATEJIbHBIMM IeHCTBUSIMU:

a) 0a30Bble JOrHYecKHe AelCTBHS .

- CaMOCTOSITENILHO (bopMynMpoBaTh U

aKTyaJIM3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN TMPHU3HAK WJIH
OCHOBaHUsl [JIsl CpaBHEHMS, KiIacCU(DUKAIMH WU
00001eHMS,

- ONpedeNsThb UEIH JACSITEIbHOCTH,
napameTpbl U KPUTEPUHU UX TOCTHXKCHHUS;
- BBIBIIATH 3aKOHOMEPHOCTH W NPOTUBOPEUMS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE pE3YyJbTATOB IIEJIIM, OIICHUBATh
PUCKH MOCTEACTBUHN ACSATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN
KHU3HEHHBIX Mpo0IeM

0) 0a30Bble HCCJIEI0BATEIbCKHIE TelCTBUS:

3aJaBaTb

- BJAJETh CUCTEMOW XHMHWYECKUX 3HAHUH, KOTOpas BKIIKOYACT:
OCHOBOTIOJIATAIOIINE TOHATUSA  (XUMHUYECKUHM  DJEMEHT, aToM,
ANIEKTPOHHAsi 000JI0YKa aToma, S-, p-, O-3JIEKTPOHHBIC OpOHTAIN
aTOMOB, WOH, MOJICKYJa, BaJ€HTHOCTh, 3JEKTPOOTPUIIATECIBLHOCTD,
CTCTICHh OKHCIICHUsS, XMMHUYECKas CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIA 00BEM, YIJICPOJHBIA CKeNeT, (DYyHKIIMOHAJIbHASI TPYIINa,
pajuKall, U30MEpHUs, WU30MEPbl, TOMOJOTHYCCKHNA PsI, TOMOJIOTH,
VIJICBOMOPOABI, KHCIOPOA- W  a30TCOACpXKAIMNE COCAMHCHUS,
OMOJIOTMYECKH AaKTHBHBIC BellecTBa (YIJIEBOABI, KHUPBI, O€IKu),
MOHOMEp, TOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHCHUS, KPHUCTAUIMYECKAs peIIeTKa, THIBI XHUMHYECKUX
peakiuit (OKHCITUTEIILHO-BOCCTAaHOBHUTEIHLHBIC, 9K30-U
SHJOTEPMUYECKHE, pEaKkIud  HOHHOro  OoOMEHa),  pacTBOp,
AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, SJCKTPOIUTHUYECKAS TUCCOIUAITHS,
OKHUCIIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHWMHYECKOW pEaKIIuH,
XUMHUYECKOE PAaBHOBECHE), TCOPUH M 3aKOHBI (TCOPHUS XUMHYECKOTO
CTpoeHHs opranuueckux BemiectB A.M. byrtnepoBa, Teopus
AIEKTPOJIUTUYECKON IHCCOLMAlUK, Mepuoauyeckui 3akoH J[.M.
MenpeneeBa, 3aKOH COXpPaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XWMUH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJY4YeHHMH U 0€30MacHOM HCHOIb30BAaHUU
BOKHCHIINX HEOPTaHWYECKUX W OPTaHMYCCKHUX BEIISCTB B OBITY W
MPAKTUYECKON JEeSITeTbHOCTH YeJIOBEKa;

- YMETh BBISBJIATH XapaKTePHbBIC TPU3HAKU U B3aUMOCBSI3b N3YICHHBIX
MOHITHH, TMPUMEHATH COOTBETCTBYIOIIME MOHSATHS TMPH OMUCAHUU
CTPOCHUS M CBOMCTB HEOPTraHUYECKUX M OPTaHUYCCKHUX BEIIECTB U UX
MPEBpAICHAU; BBISIBISATh B3aUMOCBS3b XMMHYECKUX 3HAHUH C
MOHATUSAMH W TIPEACTABJICHUSAMHU JAPYTHX E€CTECTBEHHOHAYYHBIX
MIPEIMETOB;

! Vka3pIBaloTCs TMYHOCTHBIE M METANpeMeTHbIe pe3ynbTathl n3 I'OC COO (B mocneneii penakmun ot 12.08.2022) B oTrIaronsHoi popme, GopMupyembie
001eo0pa3oBaTeN,HON JUCITUTLTHHOM
2 lucuuminHapHble (IPeIMETHBIE) Pe3yIbTaThl yKa3bIBAIOTCA B COOTBETCTBMM C METOIMKOM MPENoiaBaHus JUCIUTLTMHbI




- BIIaJICTh HaBbIKAaMH y4eOHO-HCCIIEI0BATEIBCKON 1
IIPOEKTHOM JEATEIBHOCTH, HABBIKAMM PA3PEIICHUS
npo0Jem;

- BBIABJIATH IPUYMHHO-CICICTBEHHBIE CBS3U H
aKTyaJIM3UpOBaTh 3a/a4y, BbIIBUIATh TUIIOTE3Y €€
peleHus, HaXOJUTb apryMeHThI JUIS
JI0OKa3aTesIbCcTBAa CBOMX YTBEpP)KICHUHM, 3a7aBaTh
IapaMeTpsl U KPUTEPUH PELICHHUS,

- AQHAIM3HUPOBAThH IIOJIYYEHHBIE B XOJE DPEILICHMS
3ala4yd pe3yJIbTaThl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH W3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb IIEPEHOCUTH 3HaHUS B IO3HABATEIBHYIO U
IPAaKTUYECKYIO 00JIACTH KU3HEIEATEIIbHOCTH;

- yMETb MHTEIPUpPOBaTh 3HAHHUS U3 Pa3HbBIX
HPEIMETHBIX 00JIacTel;

- BBIABUraTb  HOBBIE  HJIEH,
OpPUTMHAJIbHBIE MTOJIXO0/Ibl U PELLIEHUS;
- CIOCOOHOCTH MX UCIIOJIb30BAaHUS B
IIO3HABATEJIBHON U COLIMAIIBHOW MTPAKTHKE

npeniaraTh

- YMCTb HCIOJIb30BATb HAUMCHOBAHHA XHUMHYCCKUX COCHI/IHCHI/II;’I
MEXIYHApOJAHOTO CO03a TEOPETHYECKOW M MPUKIATHOM XUMHU U
TPUBHUAJIBHBIC Ha3BaHUS Ba)KHEUIITNX BCIICCTB (BTI/IJIGH, allCTUJICH,
rnuuepus, Qenon, Qopmanpaerus, yKCycHas KHCIOTa, TIIMIUH,
YTapHBIN I'a3, YIJIEKUCIIBIN a3, aMMHaK, ralieHas U3BeCThb, HeraleHas
U3BECThb, IHTHEBAs COJAa U JPYTUX), COCTaBIATH (HOPMYIIbI
HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB, YPABHCHHUA XUMHUYCCKUX
peakiui, OOBSICHATH HUX CMBICH;, MOATBEPXKAATh XapaKTepHbIE
XUMHNYCCKHUEC CBOMCTBaA BCIIICCTB COOTBCTCTBYHOIIMMU
HKCIIEPUMEHTAMU U 3aMUCSIMHU YPaBHEHU XUMUYECKUX PEaKIIHii;

- YMCTb YCTaHaBJIMBATb MPUHAJICKHOCTD HN3YUCHHBIX
HEOPraHMYECKUX ¢ OpPraHMYeCKUX BEIIECTB K OMpPEICICHHBIM
KJlaccaM M TPyIIaM COCAMHEHUH, XapaKTepu3oBaTh HUX COCTAB M
Ba)KHEHIIIMEe CBOICTBa; ONpEAENsATh BUIbl XUMHUYECKHX CBsI3eil
(KOBaJIeHTHaﬂ, HOHHAas, METaAJJIMYECKasd, BOI[OpOI[Haﬂ), THIIBI
KPUCTAINIMYECKUX  PEHIETOK  BEIIECTB; KJIacCU(UIIUPOBATH
XUMHYCCKUEC PCAKIINH,

- copMUpOBaTh MPEACTABICHUS: O XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POJIM XUMUU B IO3HAHUU
SABJIGHUN MpHUpPOAbl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOMN st
pEeIICHUs] MPAKTHYECKUX 3a/ad M HIKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOM CpeJIE;

- yMETb NPOBOAUTH paCYEThl IO XUMHUYECKMM (opMyliaM M
YpaBHEHUSM XUMHUYECKHX PEAKIUil C MCIOJIb30BaHUEM (DU3UYECKHUX
BCJIIMYHMH, XapaKTCPHU3YIONIHNX BCIICCTBA C KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCTIOBHS ) Ta30B, KOJMYECTBA BEIIECTBA;
HCIOJIB30BATh CHUCTCMHBIC XWMHWYCCKHUC 3HAHUA JId [PUHATHA
peIJ_IeHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CHUTYyallHsdAX, CBA3AHHBIX C
BCIICCTBAMH 1 UX IPUMCHCHUCM

OK 02. Mcnonp3oBars
COBpPEMEHHBIE CPECTBA
MOWCKA, aHaJIM3a U
MHTEpHpeTaluu
uHpoOpMalUU 1

B 00s1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HayKd M OOIECTBEHHOM NpPaKTUKH,
OCHOBaHHOT'O Ha JMaJIore KYJbTYD,

- yMeThb IUIAHUPOBAaTh M BBIMNOJHITH XMUMHUYECKUN SKCIIEPUMEHT
(mpeBpallieHus1 OpraHMYECKUX BELIECTB IIPU HAIPEBAHUU, MIOTYYEHHE
ATHJIEHA M H3Y4YeHHE €ro CBOWMCTB, KayeCTBEHHbIE pEaKIMHU Ha
aNbJIETU/IbI, KpaxMaJj, YKCYCHYIO KHCIIOTY; IeHaTypalus OeIKoB MpU
HarpeBaHWH, IIBETHbIE pEaKIHUU OENKOB; TMPOBOJAMTH PEAKIHUU

6




MH(POPMAaIOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccHoHaIbHON
JeATeIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIUKYJIBTYPHOM MUPE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOU
KYJbTYphl KaK CpPEICTBa B3aUMOACHCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAaHHME IIEHHOCTH HAyYHOW JESITEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh  MPOCKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHJUBUJIYaJIbHO U B TPYIIIIE;

OBjiaieHHe  yHHBEPCAJIbHBIMH  y4eOHBIMH

MO3HABATEJILHBIMHU 1eHCTBUIMMU:

B) padora ¢ undgopmanmeii:

- BJIaJICTh HAaBBIKAMH TIOJYYEHUS WHPOpPMALUU U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENHLHO
OCYIIECTBIISATh IIOUCK, aHAIU3, CUCTEMATU3ALUI0 U
MHTEPIIPETALNIO HH(DOPMALIUY PA3IUYHBIX BUJIOB U
dbop™m mpeacTaBIeHUS;

- CcO3/aBaTh TEKCTHl B pa3iMuHBIX (opmaTtax c
y4eTOM Ha3HayeHus uH(OpPMAMU U [EIeBOU

ayIUTOpUH, BbIOMpas ONTUMaIbHYIO  (opMy
IIPEJICTaBICHNS U BU3yalIU3aluy;
- OLIGHHUBAaTh JIOCTOBEPHOCTb, JIETMTUMHOCTb

uH(pOpMalliK, €€ COOTBETCTBUE TMPABOBBIM U
MOPaTbHO-3THYESCKUM HOPMaM;

- HUCIOIIb30BaTh CpPEACTBA HMH(OPMAIIMOHHBIX H
KOMMYHHKAITHOHHBIX ~TEXHOJIOTMA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHW3allMOHHBIX  334ad ¢  COOJIO/IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKHU OE30MaCHOCTH,

TUTHEHBI, pPECypcocOepeXeHusl, TMPaBOBBIX W
THYECKUX  HOPM, HOpM  HHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
uH(popMalu, HTHPOPMAIIMOHHON 0€301acHOCTH
JMYHOCTH,

MOHHOTO OOMEHa, OMNpeneisATb Cpeny BOJIHBIX  PAacTBOPOB,
KayeCTBEHHbIE PEaKIMM Ha Cynb(ar-, KapOOHAT- U XJIOPUI-AHUOHBI,
Ha KaTHOH aMMOHMS;, peIIaTh SKCIIEPUMEHTAIBHBIC 33/1a4H 110 TEMaM
"Mertambl" u "Hemeramipl") B COOTBETCTBUU C MPABHIIAMH TEXHHUKH
0e30macHOCTH MpH OOPALICHWH C BELIECTBAMU U JIAOOPAaTOPHBIM
o0OpyIOBaHUEM;  HPEACTABIATb  PE3YJIbTaTbl  XUMHUYECKOIO
SKCIepUMeHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii ¥ GopMyIupOBaTh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAIM3UPOBATH XUMHUECKYIO HHPOPMALIUIO, TTOITY4aeMYIO U3
pasHbBIX HCTOYHHUKOB (CpeACTB MaccoBOW HH(OpManuu, CeTb
WuTepHer u apyrue);

- BJIaZIeTh OCHOBHBIMH METOJaMHM HAyYHOTO IO3HAaHUs BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOdrofeHue, HW3MEpEeHHe, HSKCIEPUMEHT,
MO/JICJIUPOBAHUE);

- yMeThb NPOBOJUTH pacueThl IO XHUMHUYECKHM (opMmyram u
YPaBHEHMSIM XMMHUYECKHX PEaKlUil ¢ MCHOIb30BaHUEM (PU3UUECKUX
BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HoOpMaJlbHbIE YCIOBHS ) Fa30B, KOJIMYECTBA BELECTBA;
UCMOJb30BaTh CHCTEMHBbIE XHMHUYECKHE 3HAHUS JUIsl TNPUHATHSA
pemieHnii B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




OK 04. O¢ddexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUE HaBEIKAMHU yueOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHOM M COLUAIBHOM
JIeSTCIIEHOCTH;

OBaagenue YHHBepCaJIbHbIMH
KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMeCTHAs 1eITeJIbHOCTD.

- TOHUMAThb M HCIOJb30BATH IPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThL;

- NPUHUMATH LEITU COBMECTHOM JIE€ATEIbHOCTH,
OpPraHU30BBIBATH U KOOPJAWHUPOBATH JIEHCTBUS IO
€€ JOCTIDKSHHIO: COCTaBIATh IUIAH JICHCTBHIA,
pacrpeaensaTh pojau C y4eTOM MHEHUN y4aCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOPIMHUPOBATH W BBINOJHATH paboTy B
YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO i
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLIECTBJISITb TO3UTUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMUHBIX CHUTYallUSX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJjaieHHe YHUBEPCAJIbHBIMHU PeryasiTUBHbIMH
JNedCcTBHUSIMU:

') NPUHATHE ce0s1 U APYTUX JI0/eii:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IO
MIPU aHAJIM3E PE3YJIbTATOB JAEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JHOAEH
Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MTO3UIIMH JIPYTOTO YETIOBEKa,

- YMETh IUIAaHUPOBATh M BBIIOJIHATh XUMHUYECKUH HKCIEPUMEHT
(TIpeBpalIeHus] OPraHNYeCKUX BEIIECTB PU HarpEeBaHUH, ITOTyYECHHUE
STHJICHA M HW3YyYEHHE €ro CBOICTB, KauyeCTBCHHbIC pPEaKLUHUU Ha
aNb/ICTUIbI, KpaxMall, YKCYCHYIO KUCIIOTY; JIeHaTypaus OSIKOB IpH
HarpeBaHWH, IIBETHbIE pPEAKIUU OENKOB; TPOBOAUTH PEAKIIUU
MOHHOTO OOMEHa, OmpenensiTb Cpeay BOJIHBIX  pacTBOPOB,
Ka4eCTBEHHBIC PEaKIK Ha Cynb(ar-, KapOOHAT- U XJIOPHUI-AHUOHBI,
Ha KaTUOH aMMOHHUS; peliaTh SKCIEPHUMEHTAIbHBIC 33/1a41 110 TeMam
"Metannst" 1 "Hemeramibl") B COOTBETCTBUM C NMPAaBUIAMH TEXHUKH
0e30macHOCTH MpU OOpalIeHUH C BEUIeCTBAMU M J1a0OPaTOPHBIM
000OpyIOBaHWEM;  TPEACTABIATH  PE3YJNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHMCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTATOB

OK 07. CoxnelicTBOBaTHL
COXpaHEHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHHIo,
MIPUMEHSITh 3HaHUSI 00

B 061acTH 3K0J10rM4YeCKOr0 BOCIIUTAHNUA:

- c(hopMHPOBAHHOCTH SKOJOTHYECKON KYIbTYPHI,
IIOHNMAHUEC BIINAHHUA COOUAJIBHO-DKOHOMHUYCCKUX
MpOLIECCOB  HAa  COCTOSIHUE  MPUPOJHOM U

- copMUpOBaTh TPEACTABICHUS: O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POJIM XUMUU B MO3HAHUU
SBJIGHUN MpHUPOAbI, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelieHrsT TMPAKTUYECKUX 3a7ad M JKOJIOTUYECKH OOOCHOBAHHOTO
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M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUsIX

COLMAIBHOW Cpefbl, OCO3HaHUE TJI00ATBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIIeM;

- IUIAHUPOBAHUE U OCYILIECTBJIEHUE ICHUCTBUU B
OKpY’KallIlled cpele Ha OCHOBE 3HaHUs Lenel
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUYECTBA;

AKTHUBHOE HENIPUATHE ACHCTBUI, IPUHOCALLUX BPE.L
OKpYKarolleH Cpese;

- yYMEHHE NPOrHO3HpOBaTh HEOIATONPUSITHHIE
AKOJIOTMYECKHUE TOCIEICTBUS MPEATPUHUMAEMBIX
JIeMCTBUM, IPEAOTBPAILATh UX;

- pacumpeHue OTIbITa
3KOJIOTUYECKOW HAINpPaBIEHHOCTH;
- OBJIaICHUEC HaBBIKaMH y‘IC6HO'HCCHCHOB&TGHBCKOﬁ,
HpOCKTHOﬁ n COLIHaJ'ILHOﬁ ACATCIIbHOCTHU,

JACATCIIBHOCTH

OTHOLIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHON CpEE;

- yMeThb coOJIofaTh MpaBUiia JKOJIOTUYECKH IEIecO00pa3HOro
MOBEJCHUS B OBITY M TPYAOBOM NEATETHLHOCTH B LIEISIX COXPAHEHHUS
CBOETO 3J0POBbsI U OKpYXAarollel MPUPOAHON Cpelbl; YUHUTHIBATDH
OMACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbl OIPEAEICHHBIX
BEIIECTB, IMOHMMAas CMBICII TOKa3aTeisl MPEeAeTbHOM JOIMyCTUMOMN
KOHIICHTpALUU

IIK 2.4. Ocywecmenamo
IKCnepmu3y  UeHHOCHmuU
O0OKYMEHm 08, eéecmu
omoop OO0KyMeHmoe Ha
XpaHneHue u
YHUuUmoJICeHue,
OOKYMEHmuUupoeams
padomy IKCnepmHou
Komuccuu.

YyBCTBO rOpJIOCTH U YBAKEHUSI K UCTOPUHU U
JIOCTUKEHUSIM OT€YECTBEHHON XUMHYECKON HAYKH;
XUMHYECKHU TPaMOTHOE MOBEICHUE B
npodhecCHOHANBHOM EATENILHOCTH U B OBITY NPU
oOpaleHuu ¢ XMMHUYE€CKUMU BEIIIECTBAMH,
MaTepHalaMH U MpoLeccaMu

WCITOJIb30BAHUE PA3TUIHBIX BUIOB
IMO3HABAaTEJILHOM JeITEIbHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX Orepanuii (oCTaHOBKU
3a1a4u, GopMyIHpOBaHUS TUIIOTE3, AHATTN3A U
CHHTE3a, CPAaBHEHHUsI, 0000IICHUS,
CHUCTEMaTHU3al1uH, BbISIBJICHUS TPUUUHHO-
CIICICTBEHHEIX CBSI3CH, IIOMCKA aHAJIOr0B,
(dbopMyITUpOBaHUS BHIBOJIOB) TSl PELICHUS
MOCTaBJICHHOW 3a7]a4M, TPUMEHEHUE OCHOBHBIX
METOJIOB MO3HAHUSA (HAOIIOIEHUS, HAYIHOTO
SKCTIEPUMEHTA) JUISl U3YYCHHS PAa3IMYHBIX CTOPOH
XUMHYECKHX 00BEKTOB H MPOIIECCOB, C KOTOPBIMU
BO3HMKAET HEOOXOIUMOCTE CTAaIKHBATLC B
npodeccuoHaIbHOH chepe

BJ'IaI[eHI/Ie OCHOBHBIMH METOJAMH HAYUHOT'O [TO3HAHMU,
HCIIOJIb3YCMbIMH B XUMUU: Ha6JIIOI[€HI/IeM, OIIMCAaHHUEM,
HU3MEPCHUCM, SKCIICPUMCHTOM,; YMCHUC O6pa6aTbIBaTL, O00BACHATH
PE3YyIbTaThbl IPOBCACHHBIX OIBITOB U ACJIATh BBIBOJbI; TOTOBHOCTDH U
CIIOCOOHOCTH MNPUMCHATH MCTOABI TIO3HAHUS TP PCIICHUU
MMPAKTUYCCKUX 3aaaYd
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1.4. Ucnoab3oBanue yacoB BapuaTuBHoi yactu [IIIKPC npodeccun

- 00beM 00pa30BaTeNbHOM MporpamMmbl 72 yaca, B TOM YUCIIe

- CyMMapHas yueOHasi Harpy3ka BO B3aMMOJICHCTBHHM € IpenojaBaresieM 72 Jaca

B Tom umcne wacoB BapmatuBHOM uyactu y4yeOubix mukioB IIIIKPC mnpodeccun He
IIPEyCMOTPEHO

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI
2.1. O0beM yueOHOI JMCHMILJIMHBI M BUABI Y4e0HO#l padoThl

Buj yueOHoit padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHON NMPOrpaMMBbl NpeAMeTa 72
B T.4.

OcHoBHoOE coiepKaHue 64
BT. U..

TEOpETUIECKOe 00yIeHUE 30
[PAKTUYECKUE 3aHATUS 24
1abopaTOpPHBIE 3aHATUS 10
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/lep:KaHMe (CodepKaHue 5
NMPHUHKJIAHOTO0 MOIYJIsSA)

BT. Y..

TeopeTu4ecKoe o0ydyeHue 2
IIPAKTUYECKUE 3aHATUS 4

IIpome:xyTouHas arTecTaums (3a4eT) 2




2.2. TemaTn4eckuii NJIaH U COJlep:KaHMe Y4eOHOH TUCHHMILVINHBI «XUMHD)

HaumenoBanmue Conep:kanue y4e0HOro MaTepuaia (OCHOBHOE H MPO(eCcCHOHATLHO-OPHEHTHPOBAHHOE), O61en 12COB dopMHpYyeMbIe
Pa3aesioB U TeM Ja00paTOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOXYJIb KOMIIETEHIHH
1 2 3 4

OcHoBHoOE coepxxaHue 64
Paszgea 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOE coJiep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe o0yueHue 2
XAMIICCKAX CoBpeMeHHass Mojelb CTpoeHHs aToma. CHMBOJMYECKHH SI3BIK XMUMHH. XHMHUYCCKHUN OJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(urypamust atoma. Knaccudukanuss XMMHYECKAX DIIEMEHTOB (S-, P-, d-31eMEHTHI).
fipupona BaneHTHBIE ~ JIEKTPOHBI.  BalleHTHOCTh.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3H. 2
XAMAYECKON DIIEKTPOOTPHUIIATETIBHOCTh. BHIBI XUMHUYECKOH CBs3M (KOBAJICHTHAS, HWOHHAs, MeETaTHIECKasl,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa30BaHUs

IIpakTH4ecKue 3aHATHS 2

Pemenne 3ajaHMii Ha HCIOJB30BAHUE XHMHYECKOHW CHMBOJHMKM M Ha3BaHWH COEIMHEHUM 10

HOMEHKJIATYpE MEKIYHAPOIHOTO COI03a TEOPETUUECKOM M IMPUKIIAAHON XUMUH M TPUBHAILHBIX Ha3BaHHUI

JUISL COCTABIICHUS XUMHYECKUX (POPMYJI ABYXaTOMHBIX COEAMHEHMI (OKCUIOB, CYIb(UI0B, THAPHIOB U

T.IL.) ¥ JPYTUX HEOPTAaHUYECKUX COEANHEHHM OTIEIBHBIX KJIaCCOB. 2

[IpakTuyecKue 3aanusl Ha YCTAHOBIICHUE CBS3M MEXKIY CTPOEHHEM aTOMOB XMMHUUECKUX JIEMEHTOB U

HEPHOJIUYECKUM U3MEHEHHUEM CBOWMCTB XUMHYECKHMX DJIEMEHTOB M UX COCIAMHEHHH B COOTBETCTBHH C

nojoxxenueM lleprnonnueckoi CUuCTEMBI.
Tema 1.2. OcHoBHOE coJep:KaHue 2 OK 01
[leprnonnyeckuii | [IpakTHveckue 3aHATHS 2 OK 02
3aKOH H TabmuIa [Meproanyeckas cucreMa XUMH4IecKux snemenToB J[. M. MenneneeBa. ®u3ndeckuii CMBICIT
1. Menneneea [Tepuoanueckoro 3akona J[.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOXKHBIX BEECTB B COOTBETCTBUH C MOJI0KEHUEM

XHMHYECKOT0 dyieMenTa B [leproanueckoii cucteMe. MUpOBO33PEHYECKOE M HAYYHOE 3HAYEHHE

[Tepuonnueckoro 3akona .M. Menaeneesa. [Iporno3ssl .M. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYECKHUX BJIECMEHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3aLUI0 XUMHUYECKUX
3eMeHTOB «MeTalmn4ecke / HeMeTaTHIeCKIEe CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TTOJIOKEHUEM B MEPUOIUUECKON CUCTEME
XxuMu4deckux aneMeHToB [.M. Mengeneeray
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Pa3znea 2. XumMmuyeckue peakunu

10

Tema 2.1. Tumsl OcHoBHOE coep:kaHue 4 OK 01
XUMHAYECKHX TeopeTnueckoe odyuenune 2
peakiui Knaccugukanus u THIIBI XUMHUYECKUX PEAKIU C yYacTHEM HeopraHmdeckux BemecTB. CocTaBiieHHE

YpaBHEHHH peakluii COeAMHEHUs, Pa3JI0KEHUs, 3aMeIlleHus, 0OMEHa, B T.4. peakluil TOpeHus,

OKHCJIEHUSI-BOCCTAHOBJICHHUS.

VYpaBHEHUs OKUCIIEHUS-BOCCTaHOBIIEHUS. CTeneHb OKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2

CocraBiieHrEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0OM 3JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, TPOU3BOJICTBEHHBIX Ipolieccax U

KU3HEIESITEIIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHA 2

KonnyectBeHHble OTHOWIEHHUS B XUMUH. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACUETHI 110

YpaBHEHUSIM XHMMHUYECKUX peakuuid. Monp Kak elMHMIA KOJIM4YecTBa BellecTBa. MoisipHas macca.

3aKOHBI COXpaHEHMsI Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3os. OTHOcHUTENbHas 2

IUIOTHOCTH ra3oB. PacdeTsl M0 ypaBHEHMSIM XMMUYECKUX PEAKLUN C HUCIOJIb30BAHUEM MacChl, 00beMa

(HOpMaJIbHbIE YCIOBHS) ra30B, KOJMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:KaHue 4 OK 01
OnekTponuTuyeckal TeopeTudeckoe odydeHne 2 OK 04
A UCCOMMANMA M | Teopysg »1eKTpOIMTHYECKON aucconnanuu. MOoHbL. DIEKTPOIUTHI, HEXIEKTPOIUTEL. Peakiuu HOHHOTO
MOHHBII 0OMeH oomena. CocraBieHHe peaklMii MOHHOTO OOMEHA IYyTeM COCTAaBJICHHS MX TIOJNHBIX M COKpAIIECHHBIX 2

MOHHBIX YpaBHEHUN. KHCIO0THO-OCHOBHbBIE peaklMy. 3aJaHUsl HA COCTaBJIEHUE HOHHBIX peaKuil

JlabopaTopHble 3aHATHUS 2

JlaGopatopnas padora “Tunbl XUMUYECKUX peaKIvi’.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIINXCs BEIIECTB) U IPU3HAKOB 2

XUMHYecKHuX peakiuii. [IpoBenenue peakiuii HOHHOro 0OMEHa, OIpeIeIeHUe Cpe bl BOIHBIX

pacTBOpoOB. 3a/1aHUs HA COCTABJICHHE HOHHBIX peakluii
KonTpouabnas

CrpoeHue BeuiecTBa U XMMHUYECKUE PEaKLIUU 2
padora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BEIECTB 16
Tema 3.1. OcHoBHOE coep:kaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 2
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HOMEHKJIaTypa 1
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Tpenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTsie U cl10XkKHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHU/IBL, TUAPOKCHBI, KUCIOTHI, coiH). B3anMocBs3b
HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammnieckue u amoppHbIe
BeIeCcTBA. TUIBI KPUCTAIIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJISIpHAs, HOHHAS, METAJIIMYECKas ).
3aBUCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAITMYECKON PEIIETKU. 3aBUCUMOCTb
XMMHYECKON aKTUBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3HM M TUIA KPHUCTAJUINYECKON PEIIETKH.
[TpuurHBEI MHOTOOOpA3usl BEIIECTB

HpaRTn'{ecmle 3aHATHUSA

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMIS U3 UX XUMHUYECKON (hOPMYIIBI
WJIH COCTaBJIEHUE XMMHUUYECKON (POPMYIIbI MCXOS U3 Ha3BaHUS BEILECTBA 10 MEXYHAPOIHON
(MIOITAK) nnu TpuBHaJIbHON HOMEHKIIATYE.

Pemenne mnpakTuueckux 3aJaHuil MO KiIacCU(PUKALMM, HOMEHKIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB Pa3JIMYHBIX KJaccoB (yrapHbli ra3, YIVIEKHCIbIM Tra3, aMMHaK, ramieHas
U3BECTh, HEralleHas U3BECTb, MUThEBAs COJIA M IPYTUX): Ha3bIBaTh U COCTABIATH (DOPMYIIbI XMMUUECKUX
BEIIECTB, ONPEAEIATh IPUHAIICKHOCTD K KIIaccy.

Hcrounnku xuMndeckoi nudopMaiuu (cpeacTB MmaccoBoit MHGpopManuu, cetb VIHTepHET u apyrue).
[Touck nHbOpMaMK O HA3BaHUSM, HICHTH(HUKATOpAM, CTPYKTYPHBIM hopmyiiam

OK 02
IIK2.4

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYECKHUX
BCIISCTB

OcHOBHOE co/lep:KaHue

Teopernueckoe o0yuenune

Merammpl. O6mue Quznyeckne U XMMUYECKHE CBOMCTBA MeTaioB. CriocoObl TOJIydeHHs. 3HAYeHUE
METAJIOB M HEMETaJNIOB B TPHUPOJAE U KHU3IHEACITENHHOCTH 4YelOBeKa U opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aIUTHI METAIIIIOB OT KOPPO3HH

Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa cCOeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B PUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNMYCCKUX BCIICCTB (OKCI/I)IOB, THUAPOKCUIAOB, KUCIIOT,
cojieil u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB MMPOCTBIX BCIICCTB, BOAOPOJHBIX COGHI/IHGHI/IP’I,
BBICIIUX OKCHUJ0B U THAPOKCHUIOB

IIpakTHYeckue 3aHATHA

CocraBiieHHE YpaBHEHMHM XMMHYECKUX DPEAKIMM C y4aCTHEM IIPOCTBIX M CIIOKHBIX HEOPraHUYECKHX
BEIIECTB: METANIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX CoJei,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

PemreHne npakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHMIl HAa CBOMCTBA, COCTAB, MOJYYEHUE H

OK 01
OK 02
IIK2.4
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0e30macHOe HCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M MPAaKTUYECKOM
NesITeIbHOCTH YEJI0BEKa

Tema 3.3. OcHOBHOe co/lep:KaHue 2 OK 01
Unentupukanus | JlaGopaTropHble 3aHATHS 2 OK 02
HEOPraHU4EeCKuX | JJabopaTtopHas padota «MaeHTHUhUKAIISI HEOPTAHUYSCKUX BEIISCTB. OK 04
BCIIECTB Pemienne skCnepuMEHTAIBHBIX 3a7a4 MO XHWMHYECKHM CBOMCTBAM METAJUIOB W HEMETAJLIOB, IO

pPacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUN METANIOB U HEMETAJIOB. 2

Wnentudukaniss HEOPraHMYECKUX BEIIECTB C HCIONb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AHMOHBI, Ha KATHOH aMMOHMSI
KonTtpoibHasn .

CBoiicTBa HEOPraHUYECKUX BELIECTB 2
pabora 2
Pasznea 4. CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX BelIeCTB 24
Tema 4.1. OcHoBHOE coep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe oGy4yenue 2 IIK2.4
CTPOCHHE 1 [losiBieHME 1 pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpTraHUYECKHUX XUMUYECKOE CTPOEHUE KakK IOPSIOK COECTUHEHHsS aTOMOB B MOJIEKYJ€ COTJIACHO MX BaJICHTHOCTH.
BELIECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHunii A.M. bytieposa.

VYriepoaHblii CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO 9

CTpOEHMS MOJIEKYJ. FI30Mepus U U30MepHI.

[lonsitTue o @ynkuvoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM OPraHUYECKUX

coelMHEeHI. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUITBI HOMEHKJIATYPbl OPTaHUYECKUX COCTUHEHUN.

[TonsiTre 00 a30TconEpKALINX COEAMHEHUSIX, OMOJIOrMYEeCKH aKTUBHBIX BellecTBax (yriieBojax, Kupax,

OesKax u Jip.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHSIX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHSA 2

Homenknatypa oOpraHuyecKux COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBIC, HEHACHILIEHHbIE U

apOMaTUYeCKUEe YIIIEBOJOPOJbI, CIIUPTHI, ()EHOJBI, abAETH/IbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEHIECTB OTIENIbHBIX 9

KJIACCOB, WCIIONIb3Yys WX HAa3BaHUS IO CHUCTEMATHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITHUIIEH,
aneTuieH, TuIepuH, (eHon, (GopmanbAeTus, YKCyCHas KHUCJIOTa, TIWIHH). PacdeTsl mpocrenmei
(hOopMyIIbI OpraHuYeCcKOi MOJICKYJIbI, HCXO/ISI U3 2JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCIMHEHUH

OcHoBHoOe coaepkaHue

12

Teopernyeckoe o0yueHue

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psf v obmas popmyna; u3oMepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OJTYUYCHHUS):

— MpenebHbIe YIIEBOAOPOAbl (ATKaHbl M IUKJIOANIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIIICHHOCTH U ObITy. CBOMCTBA MPUPOTHBIX YIICBOIOPOIOB, HAXOXKICHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HenpeiebHbIe (AIKEHBI, ATKUHBI U aJIKaIMEHbI) U apOMaTUUYECKUE YTIeBOA0pOAbl. ['opeHue aneruieHa
KaK MICTOYHHMK BBICOKOTEMIIEPATYpPHOTO MJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KHCJIOPOCOAEPIKAIINe COSAMHEHUS (CTTUPTHI U PeHOIbI, KapOOHOBBIE KUCIOTHI ¥ 3(UPHI, AIbJCTUIBI U
KETOHBI, JKUpbI, yriaeBojsl). IIpakTHueckoe NpPUMEHEHUE STUICHIVIMKOJSA, TIJHULIEpHHa, (eHoma.
[Ipumenenue Qopmanpaernaa, aueranbAeryuad, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoloII1e CBOWCTBA MbliIa

— a30Tco/iepKalue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNkn). BricokoMoNeKynapHbIe COeTUHEHUS
(cuHTETHYECKHE ¥  OHOJIOTUYCCKU-AaKTUBHBIC). MoOHOMEp, TOJIUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepu3arus 3TUIICHa KAK OCHOBHOE HAIIPaBJICHHUE €r0 UCTIOJIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

[IpakTuyeckue 3aHATHA

CBoiicTBa OpraHWYECKMX COEAMHEHUIN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXIYyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeaebHble (aJKaHbl U LIUKIJIOAJIKAaHbI),
HenpeaeabHbIe (ANKEeHbI, IKHUHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIOTHI U A(UPHI, aJbAECTUABl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COECIUHEHMS. 3aJaHNUs HA COCTABICHHE YPABHEHMM XMMHYECKHMX PEAKIMHM C y4aCTHEM OPraHM4eCKUX
BEIIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3yIOIUX XUMUYECKHE CBOMCTBA OPIraHUYECKUX COeTMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyUEHUsI M Ha3BaHUE OPraHMYECKUX COCJAMHEHUH 1O TPUBHMAIBHOM WM MEXIYHAPOIHOMN
CUCTEMAaTUYECKON HOMEHKIIATYpE.
Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOMCTBA OpPraHMYECKHX
COEJMHEHM OTAEIbHBIX KJIACCOB

JlaGoparopHuas pabdora

OK 01
OK 02
OK 04
IIK2.4
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JlaGopatopnas pabota “IIpeBpalieHusi OpraHMUECKUX BEIIECTB MPU HarpeBaHUM'".

[Tonmy4yenue sTHIIeHA M U3yYEHHE €r0 CBOMCTB. MoaennpoBaHie MOJIEKY)I U XUMHUUECKUX MPEBpaIleHuit 2

Ha IIPUMEpE dTaHa, STUIIEHA, alleTUIIEHa U JIp.
Tema 4.3. OcHOBHOE co/lep:KaHue 6 OK 01
Unentudukaius | Teopermueckoe obydenune 4 OK 02
OpTaHMACCKIX buooprannueckue coenuHeHus. llpumeHeHue u Ouonoruyeckas poib yriaeBoaoB. OKHcIeHHE OK 04
BCILCCTB, HX YIJIEBOMOB — MWCTOYHHUK OHHEPrHMM JKMBBIX OpraHu3sMoB. OOJacTM NPUMEHEHHS aMUHOKHCIIOT. 2 IIK2.4
SHATICHHC 1 IIpeBparenus 6e1KoB MUK B opranusme. bruonornueckue GpyHkium 6enxos. buonornyeckue GyHkmuu
TIPHMCHCHHC B XHpoB. Posib oprannyueckoil XMMUU B pelIeHUH MpoOJIeM MUIIEBOH 0€30IMacHOCTH
ObITOBOI 1 .| Ponp  opranuueckoil XMMMM B pELIEHMHM MPOOJIEM 3SHEPreTHdecKoil 0e3011aCHOCTH, B Ppa3BUTHU
NMPOMSBOACTBCHHON o 1 1HBL, cO3XAHMM HOBBIX MaTepHaioB, HOBBIX UCTOYHUKOB YHEPTUHU (AIbTEPHATHBHBIC UCTOYHUKU
JICATCIILHOCTH sHeprun). OnacHOCTb BO3ACHUCTBUS Ha )KHUBbIE OPIraHU3Mbl OPTraHUYECKHUX BELIECTB OTJENIBHBIX KJIACCOB 2
HesoBeka (YrneBogopozsl, CHUPTHL, (EHONBI, XJIOPOPTaHHMYECKUE IMPOU3BOAHBIC, aJBACTHIBI U JIP.), CMBICI

1oKa3aTessl MpeiebHO IOMYCTUMOM KOHIIGHTPALUU

JlaGopaTopHble 3aHATHS 2

Jlaboparopuas padota: “VMneHTuUKANNS OPTaHUYSCKUX COSTUHCHHUI OTICITHHBIX KIIACCOB™

W nenTudukaius opraHMuecKuX COeIMHEHUN OT/eNbHBIX KJIACCOB (Ha MpUMepe allbJerua0B, Kpaxmalia,

YKCYCHOW KHCIIOTHI, OEJIKOB | T.II.) C HCIIOJIB30BAHNEM HX (PH3UKO-XMMHYECKHX CBOWCTB M XapaKTePHBIX 9

KayecTBEHHBIX peakuuil. JleHarypanuss Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OENKOB.

BoO3HMKHOBEHHE aHATUTHUYECKOIO CUTHANIA C TOYKHM 3PEHUS XUMHUYECKHX MPOIECCOB IPHU MPOTEKaHUU

KayeCTBEHHON peaklny, MO3BOJISIONIeH NICHTH(PUIIMPOBATH NPEI0KEHHbBIE OPTraHUYECKHE BeIECTBA
KonTtpoibHasn C " N 5
paGora 3 TPYKTYpa U CBOMCTBA OPraHUYECKUX BELIECTB
Pazneu 5. Kunernueckue 1 TepMoOAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKIuii 4
CxopocTh OcHoBHOE coep:KaHue 4 OK 01
XUMHYECKHUX Teopernyeckoe o0yuenue 2 OK 02
peaxuui. CKOpOCTh peakIiM, €€ 3aBHCHMOCTh OT Pa3INYHBIX (DAKTOPOB: NPHPOJBI PEarHpyIOIINX BEIIECTB, IIK2.4
Xumuyeckoe KOHIIGHTPALIMU PEarupylolMXx BeleCTB, TEMIEpaTypbl W IUJIOUIAJU PEAKIHOHHOM MOBEPXHOCTH.
paBHOBeCHE TennoBsie 23 (eKThl XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH. 5

OO6patuMocTh peakinii. XMMHUYECKOe PAaBHOBECHE U €TI0 CMEILEHHUE MO/ IEHCTBUEM Pa3InYHbIX (PAKTOPOB

(KOHLIEHTpalMsl peareHTOB WJM IPOAYKTOB pPEAaKLUMH, [aBJIECHUE, TeMIepaTypa) il CO3IaHUs

ONTUMAJIbHBIX YCIOBUH NPOTEeKaHUsl XuMuieckux rnponeccon. [Ipunnun Jle [llarense

IIpakTHYeckne 3aHATHS 2 OK 01
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Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN HAa aHaNU3 (aKTOPOB, BIMSIOUIMX HAa H3MEHEHHE OK 02
CKOPOCTH XUMHYECKOH PEeaKIiy, B T.4. C ITO3UINI IKOJIOTHYECKHU 1IeTIECO00Pa3HOTO MOBEACHUS B OBITY U I1K2.4
TPYAOBOM JESATEIBHOCTH B IIEISX COXPAHEHUS CBOETO 3/I0POBbsI U OKPY’KAIOIIEeH IPUPOIHOM CpeIbl.
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX 3adaHWil Ha mnpuMeHenue mnpuHuuna Jle-lllatense s
HaXOXKJCHHUS HAlpaBJICHUS] CMEIICHHUS pPABHOBECHS XHWMHYECKOH peakuuu u aHanu3 (HaKTopoB,
BJIMSIONINX HA CMEICHNE XUMHYECKOTO PABHOBECHSI
Pazpea 6. PacTBOpbI
Tema 6.1. OcHoBHoOe coaepkaHue OK 01
Howustre o Teoperuueckoe oGyuenue OK 02
pacTsopax PacTBopeHne Kak (GU3MKO-XUMHUYECKUH mpoiecc. PactBopbl. CriocoGbl MPUIOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBast 10151 pacTBOPEHHOTO BetecTBa. CMBICI ITOKA3aTeNs MPEAEIbHO T0MYCTUMOM 1IK2.4
KOHILIEHTPALIMH U €T0 MCIIOJIb30BaHHNE B OI[CHKE IKOJIOTUYECKON 0€30MacHOCTH.
[IpaBuia SKOJIOTHYECKH MENIeCO0OPa3HOr0 TMOBEACHHUS B OBITY M TPYJOBOH NEATEIBHOCTH B IEISIX
COXpaHEHHsI CBOETO 370POBbS M OKPY)KAIOIICH MPUPOJHOM Cpelbl; OMAaCHOCTh BO3JCHCTBHS Ha JKHBBIC
OpPTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.
Pemenne npakTHKO-OPHEHTUPOBAHHBIX PACUCTHBIX 33/1aHHI Ha PACTBOPHI, UCIOIb3YeMbIe B OBITOBOH 1
MIPOM3BOJICTBEHHOH NIESTEIHLHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOE coep:KaHue OK 01
Hccnenosanme JlaGopaTopHble 3aHATHS OK 02
CBOHCTB PacTBOPOB [ JTaGopatopHas pa6ota «[IPArOTOBIEHHE PACTBOPOBY. OK 04
[IpuroTtoBneHue pacTBOPOB 3a/laHHOM (MaccoBoO, %) KOHIIEHTpalKH (C IPAKTUKO-OPUEHTUPOBAHHBIMU IIK2.4
BOIPOCAaMH) U OIPEIIIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJIEHNE PACTBOPOB
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKaAaHUE (COaepKaHUe TPUKJIATHOTO MOTYJIs1)
Pazpen 7. Xumusi B ObITY H NPOU3BOACTBEHHOM AeATEILHOCTH YeJ0BeKa OK 01
Xumust B ObITY U |OcHOBHOE coepKaHme OK 02
TpOH3BO/ICTBCHHOM Teoperuyeckoe o0yueHue OK 04
JeSITeIbHOCTH — = = OK 07
HeOBCKA Hogelimme 1ocTHXKeHUsT XUMUYECKON HAYKW U XUMHUYECKOW TexHoJoruu. Pons XxuMuu B obecrieueHnn ko4

9KOJIOTMUYECKOH, SJHEPreTUYeCKON U MUIIeBOW 0€30IacHOCTH, pa3BUTUH MeTUIMHBL. [IpaBuia nmoucka u
aHamM3a XUMHYeCKOW HH(pOpMAMM M3 pPa3IMYHbIX MCTOYHUKOB (HayyHas W YydeOHO-Hay4Has
JUTepaTypa, CpelcTBa MaccoBor nHpopmaiuu, cetb UHTEpHET)

I[MpakTnyeckue 3aHATHSA
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[Tonck m aHanmM3 KEMCOB O MPUMEHEHUHM XMMHYECKUX BEIIECTB M TEXHOJOTHHA C Y4eToM OymyIiei
npodeccuoHabHOM ~ NEATEIBHOCTH MO  TeMaM:  BaKHEWIHME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLUMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuaibl UId JJIEKTPOHUKH,

4
HaHOMaTepHaJIbl, TEKCTHUJIbHBIC BOJOKHA, WCTOYHHKHA OJHEPTrUH, OPraHHMYECKHE W MHUHEpaIbHBIC
yI0OpeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XML,

3ammra: [IpencraBnenne pe3ynbTaToB penieHUs] KEMCOB B (popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen
IIpomeskyTOUHAS aTTecTALMS 1O AUCHUIJIMHE (3a4eT) 2
Bcero 12
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3. YcaoBusi peajm3anuu NporpaMMbl 001e00pa3oBaTeJJbHOM AUCIUIIIMHBI

TpeOdoBaHUA K MUHMMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY 00eCIeYeHHI0
JUist peanuzanyd TPOrpaMMbl  JTUCHUIUIMHBI JOJDKHBI OBITH TMPEAYyCMOTPEHBI
CJIeIyIONIUE CIeIMaIbHbIe TOMEIICHUS: y4eOHbIM KAOMHET XUMHUU
OO6opynoBaHue y4eOHOro KabuHeTa (HAIJISIAHBIE MOCOOMSI): HAOOPHI
OO0opynoBanue y4eOHOro kadunera (Jiaboparopun):
pabouee MECTO MPENOIaBaTENs;
paboune MecTa 00yJaronuxcs,
CTEH/Ibl U TUIAKaThl, OTPAKAIOIIKE COJIEP)KaHUE PA0OUUX YUEOHBIX MPOTPaMM I10
TVCLHUTUINHAM;
Texnnueckue cpeacrsa 00y4eHuUs:
HOYTOYK;
MYJIBTUMEIUUHBIA IPOEKTOP;
TEJIEBU30D,
MUKPOCKOIIBI;
MONO — kypc 110 XUMHH, OMOJIOTHH; KOMIBIOTEPHI — 13 1mIT.;
WHTEPAaKTUBHAS 10CKa;
MYJIbTUMEIUNHBIA IPOEKTOP;
DKpaH;

3.2. MupopmanuoHHOEe oOecneyeHne peau3auu NporpaMmmbl
3.2.1 OcHOBHBIE NICUATHBIC U3JaHUSI
1. ["a6puensa O.C., OctpoymoB U.I"., Cnagkos C.A., Xumus, 10-11 Kiacc,
Axmmoneproe ObmectBo “ M3natenscTBo “IIpocsemnienune”, 2021
HNuTepHeT-pecypcesi:
http://hemi.wallst.ru/ - «Xwumusg. OOpa3oBaTelIbHBIN CaNT I IIKOJbHUKOBY
www.alhimikov.net - O6pa3oBaTe/bHbIN CalT AJIS MIKOJLHUKOB
http://chem.msu.su - DnekTpoHHas OMOIUOTEKA IO XUMUH
www.enauki.ru — uHTepHeT-u3gaHue I yuutelel «EcTeCTBEHHBIE HAYKH»
http://1september.ru - meronnyeckas rasera "l[lepBoe ceHTIOps"
http://hvsh.ru - xypHan «Xumus B 1mkojie» Www.hij.ru/ -«XuUMHS U KU3HBY
http://chemistry-chemists.com/index.html - saekTpoHHBINH KypHaT «XHUMHKA H
XUMUS
https://educont.ru/courses/list?searchGrades=12&subjects=46c6e788-0b34-42¢ee-
a694-338721a6c¢c27&isCok=true mudpoBoii 00pazoBaTEeIbHBIN MOPTAT
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4.

KoHTpoJib U o1leHKA Pe3yJIbTATOB 0CBOCHHUS 00111€00pa30BaTeIbHO I
TUCHUNITIHHBI

5. KoHTponb 1 olLeHKa pe3ynbTaToB 00yUYEHUsS OCYILECTBIISIETCS IPENoAaBaTesIeM

B IIpoliecCce MPOBEACHUS MNPAKTHUECKUX 3aHATUA U JAaOOpaTOpHBIX padorT,
TECTUPOBAHUS, a TaKXKE BBIIOJHEHUS OOYyYarolMMHUCS WHAWBHUIYaTIbHBIX
3aJlaHull, MPOEKTOB, UccienoBaHui. Pe3ynbTarel 0OyueHuUs: ONpeaenstoT, YyTo
oOyuJaroluecs: TOJKHbI 3HaTh, IOHUMAaTh U JEMOHCTPUPOBATH 110 3aBEPIICHUU
U3YYEHHUS TUCLUIUINHBI.

6. s dopmupoBaHus, KOHTPOJSA M OIEHKH PE3yJbTaTOB OCBOCHHS y4eOHOM

JUCIUITIINHBI HCITIOJIB3YCTCA CHUCTCMAa OLICHOYHBIX MGpOHpHHTHfI,

MIPEICTABIIAIONIAS CO00M KOMITJIEKC YI€OHBIX MEPONPHUATHIN, COTIIACOBAaHHBIX C
pesynbTaTamMu 00yueHus u chopmynupoBaHHbix ¢ ydetom DPI'OC COO
(mpeameTHbie pe3ynbTaThl 1o auctuuiuinae) 1 GI'OC CIIO.

Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Trmbt OueHOqHub X
MeponpusTHii
| OcHoBHOE coaep:xaHue
L Pa3nea 1. OcHoBBI Popyyauposars
0a3oBble NOHATHUS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHHU
1.1 | OK 01 Crpoenue aToMOB Cocranars xumuueckue |1. Tect «CTtpoeHne aToMOB
XUMHUYECKHUX 3JIEMEHTOB |(HOPMYIBI COSMHEHHI B |XMMUYECKUX SJIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJIA XUMUIECKOMN CBSIZH.
CBSI3U CTETNEHbIO OKUCIICHHS 2. 3agauM Ha COCTaBIIEHUE
XUMUYECKHUX AJIEMEHTOB, |XUMHUUYECKHX (popmy
MCXOJI U3 BAJICHTHOCTH U |JBYXaTOMHBIX COECAMHEHUN
AIIEKTPOOTPHUIIATETILHOCTH |(OKCHUIOB, CYyNb()UI0B, THAPUIOB
U T.IL.).
3. 3agaHus Ha UCIIOJIb30BAaHUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COEIUHEHMI 110
HOMEHKJIAType MEKIyHAPOIHOTO
CO103a TEOPETUYECKOUN 1
MPUKIAAHON XUMUU U
TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(bopMyn IByXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cynb(pHUA0B, TUAPHUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUM OTIENIbHBIX KJIACCOB
1.2 | OKO01 |I[lepmomudeckuii 3aK0oH 1| XapaKTepru30BaTh 1. Tect «Merammuueckue /
OK 02 |rabmuma JI.W. XHUMHYECKHE JIEMECHTHI B |HEMETAINYECKHE CBOMCTBA,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THuNbI 0LIEHOYHBIX
MeponpUusTHIA

Menpeneena

COOTBETCTBUH C UX
MOJIO)KEHUEM B
MePUOIUUECKON CHCTEME
XHUMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa

AIEKTPOOTPHUIIATEIILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOECHUEM H TMOJOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX dieMeHToB .M.
MenneneeBay.

2. IlpakTrdeckue 3alanus Ha
YCTaHOBJICHUE CBSI3H MEXY
CTPOCHHEM AaTOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOANUYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M UX
COEJIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
cUCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETHYECKHUE 3aJaHUs Ha
XapaKTEePU3aLUI0 XUMHYECKUX
AJIeMEHTOB: «MeTanmmuyeckue /
HEMETaJUIMUYECKUE CBOMCTRBA,
AIEKTPOOTPHUIATEIIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMUYECKHUX AJIIEMEHTOB B
COOTBETCTBUE C MX AJIEKTPOHHBIM
CTPOECHUEM U TOJOKEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB

JI.1. MennaeneeBa»

Paznea 2. Xumnueckue
peakuun

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHYeCcKHe peakium)

2.1

OK 01
OK 04

THUOBI XUMHUYECKUX
peakuuii

CocTaBisATh peaKuu
COCTMHCHMS, PA3JIOKEHUS,
oOMeHa, 3aMeIleHus,
OKHCJIUTENLHO-
BOCCTAHOBUTCJIIBHBIC
peaxkuuu

1. 3amaum Ha cocTaBICHUE
YpaBHEHUU pEaKIUM:

— COEeMHEHMS, 3aMEICHM,
pasnoxeHusi, 0OMeHa;

— OKHCJIMTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIIUH C
HCIIOJIL30BaHHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT Macchl
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THNbI OLEHOYHbIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust .
MeponpusITHii
BEIIECTBA WIH 00BbEMaA
ra30B 10 U3BECTHOMY KOJINYECTBY
BEIIIECTBA, Macce WiIh 00bEMY
OJIHOTO U3 YYaCTBYIOIUX B
PEaKIMU BEIIECTB; pacuéThl
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CJIN OJTHO U3 BEIIECTB UMEET
IIpUMeECH
2.2 DNEeKTPOIUTHYECKAS CocraBisTh ypaBHEHUS 1. 3ananus Ha cocTaBlIEHHE
JUCCOLUAIMS M MOHHBIA |XMMHUYECKUX PEeaKLIUu MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOT0 0OMEHa ¢ peaKkuuii ¢ ydacTHeM KUCIIOT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBJIEHUE U3MEHEHHUS
KHUCJIIOTHOCTH CPEJIbl
2. JJaboparopHnast pabota "Tumsl
XUMUYECKUX peakiuui”

3 Pa3nea 3. Ctpoenue u |HccaenoBath ctpoenue u|Konrpoabhas padora
CBOliCTBa CBOMiCTBa «CBolicTBa HEOPraHUYECKUX
HEOPraHu4ecKux HEOpraHUu4ecKUuX BellecTB)

BellecTB BellecTB
3.1 |OKO01 |Knaccudukanus, Knaccudunuposats 1. Tect «Homenknarypa n
[IK2.4  |HOMEHKJIaTypa U HEOpraHU4YecKue Ha3BaHME HEOPTaHUUECKUX

CTPOCHHE
HEOPraHUYECKUX
BEIIECTB

BCIICCTBA B COOTBCTCTBUU
C UX CTPOCHHUECM

BEIIECTB UCXOJI U3 UX
XUMHYECKON (HOPMYITbI UITU
COCTaBIICHUE XUMUYECKOM
bopMyIbI HCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIM TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
JIONTU (MacChl) XUMHUYECKOTO
aJeMeHTa (COeUHEHNs) B
MoJIeKyJie (cMech).

3. [IpakTrueckue 3agaHus Mo
KJ1acCU(pUKalluu, HOMEHKJIAType U
XUMUYECKUM (popMyIiam
HEOPTaHWYECKUX BEIICCTB
Pa3IMYHBIX KIJIACCOB.

4. IlpakTuyeckue 3aaHus Ha
ompeseieHne XUMUYECKOU
aAKTUBHOCTH BEIECTB B
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Tunsl oLeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust .
MeponpusiTHii
3aBUCUMOCTH BUJ]a XUMHUECKOM
CBSI3M U TUIA KPUCTAJUIMYECKOM
pelIeTKH
3.2 | OK01 DOU3NKO-XUMUYECKHUE YcTaHaBnMBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOICTBa 3aBHCUMOCTH (PU3UKO- XHUMHYECKHUX CBOMCTB OKCHOB,
[IK2.4  |HeopraHmyeckux XUMHUYECKUX CBOMCTB KHCIIOT, OCHOBaHUi, aM(pOTEpHBIX
BEIIIECTB HEOPTraHWYECKHUX BEIIECTB |THAPOKCHUJIOB U COJICH.
OT CTPOCHUSI aTOMOB 1 2. 3agaHus Ha COCTABJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPaBHEHUM XMMHYECKUX PEAKIINI
KPUCTAJUTHYECKOM C y4acTHUEM MPOCTHIX U CIIOKHBIX
pelIeTKH HEOPTraHUYECKHUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAJIIOB U
amM(pOTEepPHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTAHUIECKUX
COJIEH, XapaKTEPU3YIOIINX UX
CBOICTBa U CIIOCOOBI OTYyYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJJaHUs Ha
CBOMCTBA U MOJTYYEHUE
HEOPraHUYECKUX BEIECTB
3.3 | OK01 |Unentudukamus Hccnenosath 1. ITpakTUKO-OPUEHTUPOBAHHbIE
OK 02 |Heopranmdeckux KAueCTBEHHbBIC PEAKLIMM  |3a/IaHUsI 10 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XUMUYECKUX PEAKIUHN C yHaCTUEM
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

Tunbl oeHOYHBIX
MeponpUusTHIA

HEOPTaHWYECKUX BEIICCTB,
MCIIOJIb3YEMBIX JIJISl UX
UJIEHTU(UKAITIY.
2.JIaboparopnas paboTa:
“Unentndukanus
HEOPraHUYECKHUX BEIIEeCTB”

Paznen 4. CTpoenne u
CBOIiCTBa
OPraHuYecKux
BeIleCTB

HccaenoBars cTpoeHue u
CBOMCTBA OPraHUYeCcKHUX
BelIeCTB

KonTpoasHnasi padora
«CTpoeHue u cBOICTBA
OPraHUYeCKUX BEIIeCTBY

4.1

OK 01
[1K2.4

Knaccudukanus,
CTpOEHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccudumnuposath
OpTraHN4YC€CKUC BCIICCTBA B
COOTBETCTBHUH C HX
CTpOCHHEM

1. 3agaHus Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKUX
COEJIMHEHUH 10 TPUBHUAIIBHON WJIIH
MEXIyHApOAHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.
2. 3amaHus Ha COCTaBJICHHUE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyII
OpTraHUYECKUX BEIIECTB
OTJICIIBHBIX KJIACCOB.

3. 3ajauu Ha ornpeseneHue
npocreiiel GopMyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXOMs
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[1K2.4

CBoiicTBa OpraHM4eCcKux
COeIUHEHUN

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpraHUYECKHUX BEIIECTB OT
CTPOCHHUS MOJIEKYJT

1. 3aganus Ha cocTaBieHUE
YPAaBHEHUN XUMUYECKUX PEaKIUN
C y4acTHUEM OpTraHUYECKHX
BEIIIECTB Ha OCHOBAHUU UX
COCTaBa U CTPOEHHSI.

2. 3ajaHus Ha COCTaBJICHHE
YpPaBHEHUN XMMHYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMHUYECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEaKUui U
T€HETUYECKOH CBS3U
OpPraHNYECKHUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacueTrHble 3a1a4y 11O
YPaBHEHUSAM PEAKIHi C ydacTHEM
OpraHUYEeCKHUX BEILECTB.

4. JTaboparopHas paboTa
“IIpeBparieHuss OpraHUuYeCKUX
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THNbI OLEHOYHbIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust .
MeponpusITHii
BEUIECTB [IpY HarpeBaHUM"
4.3 | OK01 Nnentuduxaruys Uccnenosath 1.ITpakTKO-OpHUEHTUPOBAHHBIEC
OK 02 |opraHnueckux BELIECTB, |KAUECTBEHHbIC PEAKIIMM  |3aJaHUS IO COCTaBJICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKUX XUMHUYECKUX PEAKLUH C yJaCTUEM
[1K2.4  |npumMeHeHHE B OBITOBOW |COEAMHEHUH OT/ENbHBIX |OPraHUYECKHUX BEIIECTB, B T.U.
U IPOU3BOJICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX JIJISl UX
NESITEIbHOCTH YEJIOBEKa UACHTU(DUKAINH B OBITY U
IPOMBIIIJICHHOCTH.
2.JIaboparopnas paboTa:
“Unentrudukanys opraHuueCKuX
COEJMHEHUH OT/EIbHBIX KIacCOB”
5 Paznex 5. XapakTepu3oBaThb
Kunernueckue u BJIMSIHME PA3JIMYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUSA XHMHYECKHX peakuui
XHMHYECKHX peakiui
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |peakumii. XuMHYECKOE |BIHMSHME KOHLUEHTPALMU |TEOPETUYECKHE 3a/laHUs Ha
IIK2.4  |paBHOBecue pearupyoonux BeecTB 1 [aHaiau3 (pakTOpoB, BIUSIOMIUX HA
TEMIIEPATYPHI HA CKOPOCTh |M3MEHEHUE CKOPOCTH XUMHUYECKON
XUMHUYECKHUX PEAKIINN peakuuu. IIpakTuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3aJIaHUS Ha
BIIUSTHUE U3MEHEHUS puUMeHeHue npuHuumna Jle-
KOHIEHTpauuu BemecTs, |lllaTenbe ans HaxoxAeHUS
peaxiuu cpesl u HAIpPAaBJICHUS CMEILEHUs
TEeMIIEpaTypbl Ha pPaBHOBECHSI XUMUYECKON PEaKINU
CMEIlEHHE XMMUYECKOTO |M aHalu3 (PaKTOPOB, BIMSAIOLINX
paBHOBECHSI Ha CMEILLEHUE XUMUYECKOTO
paBHOBECHS
6 HccienoBaTh MCTUHHBIE
Pa3nea 6. PacTBopbl  |pacTBOpBI € 3aJaHHBIMH
XapaKTepUCTHKAMU
6.1 | OKO01 |I[lonsaTue o pactBopax |Pa3nuuarh UCTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOpOB.
[1K2.4 2. IIpakTMKO-OpUEHTUPOBAHHBIE

PpaCUYCTHBIC 3aJaHHA HA
JUCTICPCHBIC CUCTEMEI,
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THNbI OLEHOYHbIX

Ne | OK/TIK | Monyas/Pa3znen/Tema | Pe3yabrat 00y4eHust .
MeponpusiTHii
UCIIOJIb3yEMbIE B OBITOBOM U
MIPOU3BOJICTBEHHON JIEATENbHOCTH
YenoBeKa
6.2 | OKO01 |HccnemoBanme cBoiictB |McciaenoBarh Gpusnko- JlaGopaTtopHnas pabota
OK 04 |pactBOpOB XHMHYECKHUE CBOMCTBA “[IpuroToBiaeHue pacTBOPOB”
[1K2.4 HWCTHUHHBIX pacTBOPOB

Il | IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lepP KaHue (Copep KaHue MPUKJIATHOTO MOTYJIs)

7 Paznen 7. OueHuBaTh NOC/aeACTBHSA [3alUTA Keiica (C yueToM
Xumus B ObITY U ObITOBOI U Oynyuiei npogeccuoHaAIbLHOM
NPOU3BOJACTBEHHOM MPOU3BOJACTBEHHOMI JAeATeJIbHOCTH)
AeITeJIbHOCTH AeATeJILHOCTH YeJI0BeKa
YyeJI0BeKa ¢ MO3NINN

IKOJIOTHYECKOM
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07
I1K2.4

Xumus B ObITY U
MIPOU3BOJCTBEHHOMN
TEATEIIbHOCTH YEI0BEeKa

O11eHHUBaTh MOCIEIACTBUSA
OBLITOBOI U
MPOU3BOACTBEHHOMN
JIEeSITCILHOCTH YSJIOBEKaA C
HO3UIHUN DKOJIOTMYECKOUN
0e30macHOCTH

Keiic (¢ yuerom Oynymiei
poQeCCHOHAIBHON
JIESITEIIbHOCTH )
Bo3MoOXHBIE TEMBI KENCOB:
1. [Torennenue kumara u
BBICBOOOKICHIE Ta30BBIX
THJIPATOB CO JTHA OKEaHa.

2. Byayme marepuansl s aBua-

, MaIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBble maTepuaiisl s
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MPenapaToB

C 1enblo KOHTPOJIS U OLIEHKH PEe3yJIbTaTOB MOATOTOBKH U yu&Ta MHAWBUIYaIbHBIX
00pa3oBaTeNbHBIX JOCTHXKEHUH 00yUaroIMXCsl IPUMEHSIOTCS:
— BXOJIHOM KOHTPOJIb;
— TEKYILUI KOHTPOJIb;
— pyOEKHBII KOHTPOJTh
— UTOTOBBIN KOHTPOJIb
BxoaHo# KOHTPOJIb
Ha3naueHnue BXOAHOTO KOHTPOJISI COCTOUT B NMPOBEPKE YPOBHS Pa3BUTHUS (PU3UUYECKHX KAYeCTB
00yyJaroImuxcs U €ro roTOBHOCTH K BOCIIPUSATHIO M OCBOCHHUIO y4eOHOro MaTepuaia. BXoaHol KOHTpoIIb
POBOJUTCS B (hOpME TECTUPOBAHUS.
Texymmii KOHTPOJIb PE3yJIBTaTOB NOATOTOBKHA OCYHIECTBIIACTCS NPENOJABATEIIEM B IIPOLECCE
IIPOBEJIEHUS NIPAKTUUECKUX 3aHATHI, a TAKXKE BBIITOJIHEHUS UHANBUIYAIBHBIX JOMAIIHUX 3aJaHUIl.
Texymuit KOHTpoOJb oOOecrmeunBaeT s O0y4aroUIMXCs CTHUMYJIMpPOBaHHE CHUCTEMaTHYECKOM,
CaMOCTOSITENTbHOW W TBOPYECKOM Y4eOHOW JesTeIbHOCTH; KOHTPOJIb M CaMOKOHTPOJb Y4EOHBIX

JNOCTHKEHUM M HUX PEryasipHyl0 U OOBEKTUBHYIO OILICHKY;

palMoOHANIbHOE H pPaBHOMEPHOE
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pacripesienieHue yueOHOM Harpy3ky B TEUEHHE CEMECTPa; BOCIIUTaHHE OTBETCTBEHHOCTH 3a PE3YJIbTaThl
CBOETO Yy4eOHOTO Tpy/a.

Texymuii KoHTponb oOecrneuuBaeT sl IpernojaBaTeneil moBwimieHHe 3((HEKTUBHOCTH
pa3nuyHbIX (HOpM ydeOHBIX 3aHATUN; Pa3pabOTKy HEOOXOIUMBIX YUeOHO-METOJANYECKHX MaTepHajioB
U1l y4eOHBIX 3aHATUH M CaMOCTOATENbHOM paboThl 00Y4YarOUIMXCS; HENPEPHIBHOE YIpPaBICHUE
Y4eOHBIM MPOLIECCOM;

O00BEKTUBHOCTb OLIEHKH Y4€OHBIX IOCTHKEHUH 00YyJaroLINXCsl M CBOETO COOCTBEHHOTO TPYAA.
®opMaMH TeKYLero KOHTPOJIS ABJISIOTCS:

- KOHTPOJb Ha YpOBHE KOJUIeKa (MOHMTOPUHI TEKYIIEH aTTeCTallud OOYYaroLIMXCS MPOBOAUTCS

€KEMECSYHO);

- Ha YYEOHBIX 3aHATHIX (TECTUPOBAHHE, OIIPOC).

Py0e:xHblii KOHTPOJIb

PesynbpTaThl py0eXHOT0 KOHTPOJIS UCTIONIB3YOTCS JUIsSl OLIEHKH JOCTHXKEHUI
oOyyaromuxcs. B KoHIIe Ka)KJI0ro ceMecTpa BhICTABISIIOTCS OLEHKH. PyOesKHBIN KOHTPOJIb TOCTHKEHU I
00yyJaroIuxcs OCYILECTBIICTCS BO BpeMs IPOBEICHUS 3a4€TOB, AU (HepeHIUPOBAaHHbBIX 3a4ETOB.

HToroBbiii KOHTPOJIb

HTorosas orjeHKa KauecTBa OIrOTOBKH BBIITYCKHUKOB OCYIIECTBIISETCS B HAIIPABJICHUU - OLICHKa
KOMIETeHIM  oOydwaromuxcs.  IIpomexxyrounass  arrectanus  NpoBOAWUTCS B (hopme
mudepeHIMPOBaHHOTO 3aUeTa

. IIlpumepHbIe TeMbI pedepaToB (10KJIAA0B), HHANBHAYAJIbHBIX IPOCKTOB
1. BuorexHonorus u reHHast UHXeHepus — TexHosorun XXI Beka.

2. HanortexHonoruss Kak NPUOPUTETHOE HANpPABICHUE PA3BUTHUS HAyKd M TPOU3BOJACTBA B
Poccuiickoit ®enepanuu.

3. CoBpeMeHHbIE METO Il 00e33apakuBaHUSI BOJIBI.

4. Annorponusi METaIOB.

5. JKuszsb u gesrenvHocth /.M. Menneneena.

6. «lleprogmaeckoMy 3aKOHY OyIyIee HE TPO3UT PA3PYIICHUEM. .. ».

7. Cunre3 114-ro anemenTa — TpuyM¢ pocCUNCKUX (PU3UKOB-SIAEPILIUKOB.

8. H3ortomsl Bogopoja.

9. MHcnonp3oBaHue paAMOaKTUBHBIX H30TOMOB B TEXHUUECKUX IIEIIAX.

10. PeHTreHOBCKOE M3ITy4eHHE U €TO UCTIOIh30BAHNE B TEXHUKE U MEUIIMHE.

11. [1na3ma — 4yeTBepTOE COCTOSTHUE BELIECTRA.

12. AmopdHbIe BemecTBa B IpUPOE, TEXHHUKE, OBITY.

13. Oxpana okpyxaromieil cpeabl OT XUMUYECKOI0 3arps3HeHus. KonnuecTBeHHbIE XapaKTepUCTUKU
3arpsi3HEHUS] OKPYKAIOIIEH CPeIbI.

14. ITpumenenue TBepAOro 1 razoodpasHoro okcuna yriaepona (IV).

15. 3amuTa 030HOBOTO PKpaHa OT XUMUYECKOTO 3arpsi3HEHHUS.

16. I'pyboaucniepcHble CUCTEMbI, MX KiIacCH(UKaLUs W HCHOJIb30BaHUE B IMPOdecCHOHATbHOU
JeSITeTbHOCTH.

17. KocmeTnueckue reiu.

18. [IpumeHeHME CYCIICH3Ui i SMYJIbCUI B CTPOUTEIILCTRE.

19. Musnepaisl ¥ TOpHBIE TTOPOBI KaK OCHOBA JINTOChEPHI.

20. PacTBOpHI BOKpYT Hac. THITBI pacTBOPOB.

21. Boia kak peareHT U Kak cpejia sl XMMHUYECKOro mporecca.

22. Xuznsb u nearenpHocTh C. AppeHuyca.

23. Bxiiag 0TEYECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHH AIEKTPOIUTUUECKOM TUCCOIMALINN.

24. CepHas KHCJIOTa — «XJIEO XUMUYECKON TIPOMBITINICHHOCTH.

25. Vcnonp30BaHne MUHEPATIBHBIX KUCIOT HA MPEANPUATUAX Pa3IMYHOTrO MpoduIis.

26. OKcuIBI ¥ COJTM KaK CTPOUTEIBHBIC MaTePHAIIBL.

27. Uctopus rurca.

28. [loBapeHHAs COTTb KAaK XUMHUYECKOE CBHIPhE.
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29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53.
54,
55.
56.
57.

MHoronukuii KapOoOHAT KanbLus: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

Peakiiuu ropeHns Ha MPOU3BOICTBE U B OBITY

BupryanpHO€ MOIEIMPOBAHNE XUMUYECKUX ITPOLIECCOB.

DNEKTPOIU3 PaCTBOPOB AIEKTPOJIUTOB.

DNEKTPOIN3 PaCIIaBOB JIEKTPOIHUTOB.

[IpaxkTueckoe IIPUMEHEHNE JJIEKTPOJIU3a: paduHHpOBaHUE, raJIbBaHOIUIACTHKA,
raJIbBAHOCTETUS.

Hcropus nosydeHust U MPOU3BOICTBA AIFOMUHUS.

DNEeKTPOIUTUYECKOE MOJIy4YeHHe U paUHUPOBAHUE MEJIH.

Kuznb u gestenbHocTh [, [[9BH.

Ponp MeTamioB B HICTOPUH YEJIOBEYECKON IUBUIU3ALUH.

Ucropuss  oredectBeHHOM  uepHOM  Meraurypruu. COBpEMEHHOE  METALTypruyecKoe
IIPOU3BOJICTBO.

Hceropust OTEU4ECTBEHHOM ILIBETHOM MeTajulypruu. Poib METalIoB M CIIABOB O HAy4HO-
TEXHUYECKOM IPOrpecce.

Koppo3us MeTannos u crnocoObl 3alIUThl OT KOPPO3UH.

WuepTHbIe 11y 01aropoJHbIE ra3bl.

Poxparonue conm — rajgoreHsl.

HcTopus mBenCKON CIIMYKH.

HcTopust BOBHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMUU.

Kusnb u gesarenbHocth A.M. byTiieposa.

Butanusm u ero kpax.

Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJIICHUU U Pa3BUTHUH MUPOBON OPraHUYECKON XUMUU.
CoBpeMeHHbIE NPEACTABIECHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

ODKOJIOTUYECKHE aCIEKThI UCIIOIb30BaHMsl YTIIEBOJLOPOJHOTO ChIPBS.

DOKOHOMHMYECKHE  aCHeKThl  MEXAYHapOAHOrO  COTPYJHMYECTBA IO  MCIOJIb30BAHUIO
YIJI€BOJIOPOIHOTO CBIPBSI.

Hctopust OTKpBITHS M pa3pabOTKH Ta30BBIX M HE(PTAHBIX MECTOpOXIeHHMH B Poccuiickoit
denepauuu.

XUMHS YTIIEBOIOPOTHOTO CHIPhS U MOs Oymyrias mpodeccus.

VYTI1eBOIOPOAHOE TOIIIUBO, €70 BUbI U HA3HAYCHUE.

CuHTeTHYeCKHe KaydyKH: HCTOPUSI, MHOT0OOpa3ue U MepCIeKTUBHIL.

PesnHoTEXHMUECKOE TPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

CapouHOe NMPOU3BOJICTBO U POJIb XUMHUH YIJI€BOJIOPOIOB B HEH.

58 . He(I)TB H €€ TpaHCHOPTUPOBKA KaK OCHOBa B3aWMMOBBII'OJHOI'O  MCEKAYHApPOAHOI'O

COTPYJIHUYECTBA.

29



	‎D:\11 Рабочий стол\2024-2025\лицензирование 22.01.11\программа\титульные\ОУД.12 Химия.docx‎
	ОУД.12 Химия


		2024-09-16T21:48:28+0300
	О.П. Ефремова




