[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bﬂa,ElEﬂbLLe

®WNO0: Makaposa EiewaFE
JlomKHOCTb: r'

HerocymapcTBeHHOE aKKpEIUTOBAHHOEC HEKOMMEPUECKOE
9acTHOE MPOQecCHOHATBHOE 00pa30BaTEIbHOE YUPEIKICHNE

VHUKAbHbI np «CeBepo-KaBka3ckuii TEXHUKYM «3HaHUE)
=— (HAHYIIOY CKT «3nanue»)

IIpunsTO Ha 3acenaHuu YTBEPXIAIO
[Tenarornyeckoro Coseta Hupexktop HAHUYIIOY CKT «3nanue»
HAHUYIIOY CKT «3nanue E.J.MakapoBa
«27» mapra 2024r

ITporoxoi Ne 3

PABOYAS ITPOTPAMMA VUEBHOU JUCIUTTJIMHBI

OJ1.12 XUMUS

HanmeHnoBanue CIICOHUAaJIbHOCTH

21.02.19 BEMJIEYCTPOMCTBO

KBanudukaunu BeITyCKHUKA

CIHEIUAJIACT 11O 3EMJIEYCTPOUCTBY

Kpacnonap
2024



Pabouas nporpamma yuebnoit aucrumnuasl O/1.12 «Xumus» pazpabotaHa Ha OCHOBE TpeOOBaHUN
@enepallbHOTO TOCYAapCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAApTa CpeIHEero MnpoQeccuoHAIbHOTIO
obpazoBanus (ganee — ®I'OC CIIO) mo cnermansrocty 21.02.19 3emuieyctpoiictBo, denepanbHOro
3akoHa oT 29.12.2012 No 273-®3 «O06 oOpazoBanuu B Poccuiickoit denepanun»; yTBEPKIACHHOTO
[Mpukazom Munmnpocsemienuss Poccun ot 18 mas 2022 r. N 339 «O06 yrBepxkaeHun ¢eaepaibHOro
rocy/IapCcTBEHHOr0 00pa30BaTeIbHOIO CTaHIapTa CPEAHEro oo1ero oopazoBaHus» (3aperucTpUpOBaH B
Muntocre Pocecun 07.06.2012 Ne 24480), Ilpukaza Munnpocseuienust Poccun ot 24.08.2022 Ne 762 «O0
yrBepxaeHun [lopsnka opraHuzalii W OCYIIECTBJICHHS 00pa30BaTelIbHOW JAEATEIbHOCTH IO
o0pa3oBaTeNbHBIM MPOTpaMMaM CpelHero mnpodeccuoHanbHOro o00pa3oBaHus» (3aperucTpupoBaH
21.09.2022 Ne 70167); Ilpukaza Munnpocsemenust Poccun ot 23.11.2022 Ne 1014 «O6 yTBepkaeHUN
denepanbHON 00pa30BaTEIBHONW MPOTPAMMBI CpeIHEro o0Imero odpa3oBaHus» (3aperuCTPUPOBAHO B
Munrocte Poccun 22.12.2022 Ne 71763); ITucemom JlenaprameHnTa rocy1apCTBEHHOM MOJIMTUKU B chepe
cpenHero npodeccnoHansHOTO 00pa3oBaHus U npodeccruonanbHoro ooydenus ot 01.03.2023 Ne 05-592
«O HampaBleHUU PEKOMEHJALUN MO peanu3aliy CpeJHero oomero oopa3oBanus B mpezeax 0CBOSHUs
00pa3oBaTeNbHON MPOrPaMMBbl CPETHETO MPOPECCHOHATHLHOIO 00pa30BaHUs»; MPUMEPHOU MPOTPAMMBI
0011e00pa3oBaTeabHON JUCHHUILTUHBI «XUMHUS» I TPO(HEeCCHOHATBHBIX OPTaHU3aIHA.

CopnepxaHue NporpaMmbl pPEATU3yeTCsl B IPOLECCE OCBOCHHUS OOYYaIOLIUMUCS IPOrpaMMbl
MOATOTOBKM CHELUUAJMCTOB CpeaHero 3BeHa Mo coenuanbHoctn 21.02.19 3emneycTtpoiicTBO B
cootBetcTBUU ¢ TpedoBanusmu OI'OC CIIO.
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1. OBILIASI XAPAKTEPUCTUKA [TPUMEPHOI PABOYEN ITPOTPAMMBbI
OBILEOBPA30BATEJIbHOM JUCLIVITJINHBI

11. Mecro JUACLUIIIUHBI B CTPYKTyp€  OCHOBHOW npodeccCHoHABLHOM
00pa30BaTeNbHON MPOrpaMMBbl

OOmeoOpa3oBaTenbHas ~ AWCHUILIMHA ~ «XUMHS»  SBISETCS  00S3aTeNbHOW  YacCThIO
001eo6pazoBaTesbHOTO MUKJIa oOpa3zoBarenbHOl iporpammbl CITO B coorBercTBUM ¢ PI'OC 1o
Juist crienuanbHocTy 21.02.19 3emuieycrpoiicTBo

1.2. llenu u mmaHUpyeMbIe pe3yIbTaThl OCBOCHUS JUCIUTLINHBL
12.1. Ieanb o0meodpa3zoBaTeJJbHONH TUCHHIIIMHBI
Lenb qucHMIuIMHbBI «XUMUs»: ¢HOPMHUPOBATh y 00YUYAIONIUXCS 3HAHUS M YMEHHUS B 00JaCTH

SA3bIKAa, HABBIKH UX IPUMCHCHUS B HpaKTHHCCKOﬁ HpO(l)eCCHOHaHBHOI;'I JACATCIBbHOCTH.

12.2. [lnarupyemsblie pe3yinbTaThl OCBOCHHS 00IIe00pa30BaTEIIbHON JUCIUTIINHBI B COOTBETCTBHH C
®dI'OC CIIO u Ha ocaoBe ®I'OC COO

Oco0oe 3HaueHue AUCHUIUTHHA UMeeT npu popmupoBanuu U pazButuu OK u I1K.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHS 001e00pa3oBaTebHOH TUCHUILINHBI B c0oTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa n Inanupyembie pe3yJibTaThl 0CBOCHHS U CHHILITHHBI

HaMMeHOBaHHUe

¢popmupyembIx O0mme- JucnunianHapHblie

KOMIIeTeHIN i

OK 01. B yacTu Tpy10BOT0 BOCIIMTAHUSI: - BIAQJETh CHCTEMOHM XHMHYECKHX 3HAHHUH, KOTOpas  BKJIFOYACT:

Bri6oupath - TOTOBHOCTh K TPYIdy, OCO3HAHHE IICHHOCTH | OCHOBOIIOJIAralONIue MOHATHSA (XMMHYCCKHUN SJIEMEHT, aTOM, JJICKTPOHHAs

CII0COOBI MacTepCTBa, TPYI0JI00ue; o0oJiouka aToma, s-, p-, 0-3JEKTpOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,

pellleHHrs 3aJ1a4 | - TOTOBHOCTh K  AKTHBHOM  JICATEILHOCTH | BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, CTEICHb OKHCICHHS, XHMHYECKas

npodeCCHOHal | TEXHOJOTHYECKOW M COMAIBbHOM HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIAPHAas Macca, MOJSpPHBIA 00bEeM, YIJIEPOAHBIH CKEJeT,

BHOM CIOCOOHOCTh WMHUIIMUPOBATh, IUIAHUPOBATh U | (YHKIMOHAIBHAS TPYIIA, PagvKall, ©30MEPHUs, U30MEPhI, TOMOJIOTHYCCKHIA

JESITEIBHOCTH | CAMOCTOSITEJILHO BBIMOJIHATE TAKYIO JICATEIILHOCTD; | P, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U a30TCOACPKAIINE COCAMHCHUS,

MPUMEHHUTEIbH | - HHTEpEC K pa3IMYHbIM cdepam | OMOJIOTUYECKH aKTHBHBIC BellecTBa (yIJICBOJBI, KHUPBI, OCIKH), MOHOMED,

0 K Pa3JInYHBIM | IPO(ECCHOHATBHOM e TeIbHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC  COCTUHCHUS,

KOHTEKCTaM OBjajleHe  YHHBEPCAJbHBIMM  YYe€OHBIMH | KPHCTAJUIMYECKAs] PEHIETKA, TUIBl XMMUYECKUX PEaKUUil (OKUCIUTEIbHO-
MO3HABATEJIbHBLIMH AeHCTBHAMM: BOCCTAHOBUTEIIbHBIC, 9K30-U SHIO0TEPMUYECCKHE, PEAKI[MK HOHHOTO OOMEHa),
a) 0a30BbIe JIOTHYECKHeE AeHCTBHA. pacTBOp, JICKTPOIUTHI, HEIICKTPOJIUTHI, HICKTPOIUTHYCCKAS JUCCOIHALIHS,
- CaMOCTOSITEIIEHO (bopmyIHpOBaThH U | OKHCJIMTE b, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOW PEaKIliu, XUMHUIECKOES

aKTyallu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBI NpPU3HAK WIH
OCHOBaHUSI MJisi CpaBHEHUS, KJIacCUPUKAIMU U
00001IeHHS;

- ONpeneNsTh UEeNH JESITeIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,
- BBIABIIATh 3aKOHOMEPHOCTH W TPOTUBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTUBHI B ICITEIILHOCTh, OIICHUBATh
COOTBETCTBUE pE3YyJbTAaTOB ILIEJIIM, OILICHUBATh
PUCKH TTOCTIEACTBUHN JACATEIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBILIJICHUE MIPU PELICHUN
JKU3HEHHBIX TTPOOIIEM

0) 0a30BbBIe HCCJIE0BATEILCKHE TeliCTBHS:

3aaaBaThb

paBHOBeCHE), TEOPUM U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHHUs
opranuueckux BemiectB A.M. byrtnepoBa, Teopusi 3JIEKTPOJIUTUYECKON
Jucconuanuu, nepuoaudeckuil 3akon JI.M1. MenneneeBa, 3aKOH COXpaHEHHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMUH, (PAKTOIOIHMYECKUE
CBEJIEHUS O CBOWCTBaX, COCTaBe, MOJYyYEHUU U 0€30MaCHOM HCIOJIb30BAHUU
BaXHEHIIMX HEOPraHMYeCKUX U OpPraHUYecKUX BELIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- YMEThb BBISIBIATH XapaKTEpHbIE INMPU3HAKM U B3aUMOCBSI3b M3yYEHHBIX
MOHSTHH, IPUMEHATH COOTBETCTBYIOIINE OHSTHSI IIPU ONMCAHUU CTPOCHHUSA U
CBOICTB HEOPraHMYECKHX U OPraHWYECKUX BEILIECTB M HX MPEBpAIlCHUN;

BBIABJIATH  B3aUMOCBS3b  XMUMHUYECKMX 3HAaHMM C  TOHATHSMHA U
MNpEACTABICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- YMETb HCIOJIb30BaTb HAUMEHOBAHUA XHMHYECKHX  COCIUHEHUH
MEXKJIYHAPOAHOTO COK03a TEOPETHYECKOW M NPUKIAJAHOW XHUMUU U

TPUBHUAJIIBHBIC HA3BAHU Ba)KHEUIIINX BEIIECTB (BTI/IJ'ICH, AllCTUJICH, ITIMIICPUH,




- BJIaJICTh HaBBIKAMHU Y4€OHO-HCCIICI0BATEIbCKOM 1
IIPOCKTHOM JEATCIILHOCTH, HABBIKAMH Pa3peIICHHUS
npo0Jem;

- BBIABJIATH TNPUYMHHO-CJICJACTBCHHBIC CBSI3U H
aKTyaJII/I3I/IpOBaTB Saﬂaqy, BBIABHUI'aThb I‘I/IHOTGSY cec
peIIeHus, HaXOJIUTh apryMeHTBI JUISt
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIC B XO0IC peIHeHI/ISI
3aJjaud Pe3yJIbTAaThl, KPUTHYCCKH OIICHUBATh HMX
JIOCTOBEPHOCTh, TPOTHO3MPOBATh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMGTI) HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeJII>HyIO nu
NPAaKTUYECKYIO 00JIACTH KU3HEICATCIILHOCTH;

- YMGTB I/IHTerI/IpOBaTI) 3HAHUSI W3 pa3HI)IX
IPEeIMETHBIX 00IacTel;

- BbIABUT'ATHb HOBBEIC niaeu,
OpUTMHAJILHBIC MTOJIX0/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BaHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTUKE

npeaiaraTh

¢denon, QopManpaerua, YKCyCHas KHCIIOTa, TJMLUH, YyrapHblii ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, ralieHas U3BeCTh, HEralieHasi U3BECTh, MUThEBas
colla M JpPYrux), COCTaBJIATH (OPMYJIbBI HEOPTaHMYECKUX M OPraHUYECKUX

BCIIIECTB, YPAaBHEHUS XHUMHUYCCKHX pEaKIHi, OOBSICHATh HX CMBICI,
MMOATBEPXKIATH XapaKTepHBIE XUMHYECKHE CBOMCTBA BEILLECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aMUCAMH YPABHEHUU XUMHYECKHUX
peaKuuii;

- YyMEThb YCTaHaBJIMBaTh NPHHAJIEKHOCTb HM3YYEHHBIX HEOPraHUYECKUX U
OpraHU4YCCKUX BCUICCTB K OIMPCACICHHBIM KJIaCCaM U I'pylIiaM COCHHHGHHﬁ,
XapaKTepu30BaTh MX COCTaB U BaKHEHIIME CBOICTBA; ONpENENATh BUbI
XUMHUYECKUX CBSI3eW (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAs),
TUIIBI KPUCTAUIMYECKUX PEIIETOK BELECTB; KJIACCU(PHUIIUPOBAThH XUMUYECKHE
peaxkuuu;

- chopMupoBaTh MpPEACTABIEHUS: O XHUMHUYECKOM  COCTaBIAIOLICH
eCTCCTBeHHOHaquOfI KapTUHBI MHpa, POJH XUMHHU B IIO3HAHUH SIBJICHUM
OpUpobl, B (OPMHPOBAHUU MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIIEHUs] IPAKTUYECKUX
3a7ja4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U
MIPUPOAHON CpelE;

- YyMEThb NPOBOJUTH pacyeTbl M0 XUMHUYECKUM (GopMysiaM M ypaBHEHHSIM
XUMHUYCCKUX pCaKIII/Iﬁ Cc HUCIIOJIBb30BaHHUEM (1)I/ISI/IT-I€CKI/IX BCJIMYHUH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE yCIIOBHUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMHMYECKHE 3HAHMs NJIsl NPHUHATHSA PEIICHWH B KOHKPETHBIX
JKM3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM

OK 02.
Hcnons3oBate
COBPEMEHHBIE
CpeacTBa
IIOKCKa,
aHaiu3a u
UHTEPIIpETALN
1 uHbopMauu
u
nH(OPMALOH

B 00.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMSA:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKd ¥ OOIIECTBEHHON TPAaKTHKH,
OCHOBAHHOT'O Ha Juanore KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHWUIO CBOErO0 MecCTa B
MOJUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIHCKOU
KYJbTYpbl KaK CpPEICTBAa B3aUMOAECHCTBUS MEXIY
JFOIbMU Y TO3HAHUS MUDA;

- YMETb IIJIAHUPOBATH U BHINOJIHATh XUMUYECKUN SIKCIIEPUMEHT (IIPEBpaleHUS
OpPraHNYEeCKHX BEIIECTB IIPU HArPEBaHUH, IOJIYYEHUE STUIICHA U U3yYEHUE €T
CBOMCTB, KAaueCTBCHHBIE pPEaKLMM HA aJbJCTHIbI, KpaxMall, YKCYCHYIO
KHCJIOTY; JIeHaTypalus OeJIKOB MpU HarpeBaHUM, IBETHbIE PEaKLUU OEIKOB;
MIPOBOJIUTH PEAKLIMU HOHHOTO OOMEHA, OIPEAETIATh CPeAY BOJHBIX paCTBOPOB,
KaueCTBEHHbIE pEaKIHH Ha cyiabpar-, KapOOHAT- M XJIOPHA-aHHUOHBI, Ha
KaTHOH aMMOHMSI; peIlIaTh 3KCIEPUMEHTAJIBHBIE 3a1a4l 110 TemaM "Merabl"
u "Hemerannel'") B COOTBETCTBHM € MpaBHJIaMU TEXHUKH 0€30MaCHOCTU IpU
oOpalleHn! ¢ BEeIEeCTBAMU U J1a00paTOpHbIM 000pyI0BaHUEM; ITPEICTABIAT
pe3ynbTaThl XHMHUYECKOT0 JKCIEpUMEHTa B (opMe 3anucu YypaBHEHHH




HBIC - OCO3HaHHE LEHHOCTH HAay4YHOH JesATeIbHOCTH, | COOTBETCTBYIOIIUX peakuuil U (opMyaupoBaTh BBIBOJbl Ha OCHOBE 3THX
TEXHOJIOTUU TFOTOBHOCTb  OCYHIECTBJIATb ~ IPOCKTHYKO U | PE3YyJbTaTOB;
IS UCCIIEI0BATEIbCKYIO JeSITeIBbHOCTD | - YMETh aHAJIM3UPOBATh XUMHUECKYIO HH(OPMAIIHIO, TOTYYaEMYI0 U3 Pa3HbIX
BBITIOJTHECHUS WHIWBUAYAJIHO U B IPYIIIIE; HCTOYHHUKOB (CpelICTB MaccoBOi MH(opMaiuu, cetb IHTepHeT u 1pyrue);
3a1a4 OBjajleHHe  YHHBePCAJbHBIMH  Y4eOHBIMH | - BIaJI€Th OCHOBHBIMHM METOaMHU HAyYHOT'O IIO3HAHUS BEUIECTB U XUMHUYECKUX
npodeccroHan | MO3HABATEIbHBIMH AeCTBHIMM: ABJICHUH (HaOJt0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJIEITUPOBAHUE);
BHOM B) padoTta ¢ nHgopManmeii: - YMETh IPOBOJUTH PAacyeTbl IO XUMHYECKUM (GOpMYyJIaM U YpaBHEHUSIM
NESTENbHOCTH | - BJIAJETh HABbIKAMM IOJIY4YEHUS MH(POpPMALMU U3 | XUMUUECKUX  pEeakUMid ¢  HUCIOJIb30BaHUEM  (DU3MUYECKUX  BEIMYMH,

UCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSTENIBHO | XapaKTEPHU3YIOIIMX BEIIECTBA C KOJMUYECTBEHHOW CTOPOHBI: Macchl, 00beMa

OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTU3allMI0O U | (HOpMaJIbHBIE YCJIOBHMsI) Ta30B, KOJMYECTBA BELIECTBA; HCIOJIb30BATh

MHTEPIIPETALNIO UH(POPMALIUY PA3IUYHBIX BUJIOB U | CUCTEMHbIE XMMMUYECKUE 3HAHUSA JUISl MPUHATHUS PEIIEHUH B KOHKPETHBIX

(bopM npencTaBIeHUS; JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM

- CcO3/1aBaTh TEKCTHl B pa3iMuHBIX (hopmaTtax c

y4eTOM Ha3HaueHuss HHGPOpMALMU U LEJIEeBOH

ayIUTOpWH, BHIOMpas ONTHMaJIbHYIO (opMy

IIPEJICTaBICHNS U BU3yalIU3aluy;

- OLIEHHMBATh JIOCTOBEPHOCTH, JIETMTUMHOCTb

UHpOpMalLlUK, €€ COOTBETCTBHE IIPABOBBIM MU

MOpaIbHO-ITHUYECKUM HOpPMaM;

- WCIOJIb30BaTh CPEJICTBA WH(POPMALMOHHBIX H

KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pElIEHUU

KOIHUTHBHBIX, KOMMYHHKaTHUBHBIX "

OpPraHU3allMOHHBIX  3a7ad ¢  COONIOIEHUEM

TpeOOBaHUI HPrOHOMUKH, TEXHUKH 0€30IacHOCTH,

TUTUEHBI, pecypcocOepekeHns, TMpaBOBBIX U

TMUYECKMX  HOPM, HOpPM  HH(OPMALMOHHOM

0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI

uH(popMalu, HTHPOPMAIIMOHHON 0€30MacHOCTH

JMYHOCTH,
OK 04. - TOTOBHOCTh K CaMOpPa3BUTHIO, | - YMETb INIAHUPOBATH U BBITTOJIHATH XUMUYECKHI SKCTIEpUMEHT (TIpeBpalleHus
OS¢ dexTuBHO CaMOCTOSITEIBHOCTH U CAaMOOIIPEIETICHHUIO; OpraHMYECKUX BELIECTB IIPU HATPEBAHUH, ITOJTYYEHHUE TUIICHA U U3yUEHUE €T0
B3aMMO/ICIICTBO | -OBJIaJIEHUE HaBbIKaMU y4eOHO- | CBOMCTB, KAaueCTBEHHBbIE pEaKIUH Ha aJlbJerujpl, Kpaxmaj, YKCYCHYIO
BaTh U UCCIIEIOBATEIbCKON, MPOEKTHOW W COLMAIBbHOM | KUCIIOTY; JeHaTypalus OelKOB MPU HAarpeBaHHUM, [IBETHbIE PEAKLUU OENIKOB;

pabortath B

JIeATEIIbHOCTH;

MIPOBOJIUTH PEAKIIMH HOHHOTO 0OMEHA, OTPEIEIISTh CPey BOAHBIX PACTBOPOB,




KOJIJICKTHUBE U

OsgiaieHue YHHBepPCAJbHBIMU

KauC€CTBCHHBIC PCAKIIMU Ha Cynb(baT', Kap6OHaT' H XJOpHUA-aHUOHBI, Ha

KOMaH/JIe KOMMYHHUKATUBHBIMHU 1eHCTBUAMMU: KaTHOH aMMOHMUSL; PELaTh SKCIIEPUMEHTAIbHbIE 3a/1a4u 110 TemaMm "Metaibr"

0) coBMecTHasl 1eSITeJIbHOCTD. u "Hemeramnsl") B COOTBETCTBUH C NPAaBUIAMU TEXHUKU 0€30MAaCHOCTH MPHU

- TOHMMAaThb U HCIOJNb30BaTh MPEUMYIIECTBA | OOpAIlEHUH C BEIIECTBAMU U JaOOPATOPHBIM 000pPYA0BaHUEM; NIPEACTABIATh

KOMaHJIHOM ¥ MHAUBUIYaTbHON paOOTHI; pe3yNibTaThl XUMHUYECKOTO OJKCIEpPUMEHTa B (OopMe 3alucH YpaBHCHHMA

- NPUHUMATh LEJIU COBMECTHOH JIEATENbHOCTH, | COOTBETCTBYIOIIUX peakuuil U (GopMynIupoBaTh BBIBOJBI Ha OCHOBE 3THUX

OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS 10 | pe3yIbTaTOB

ee JOCTH)KCHMIO: COCTaBJSITh IUIaH JIEWCTBUH,

pacipenensaTh poJik C y4eTOM MHEHUN YYaCTHUKOB

00CyXJaTh pe3yIbTaTbl COBMECTHOM paboThI;

- KOOPIWHUPOBATh W BBIOJHATH pPabOTy B

YCIIOBUSAX peanbHOTO, BUPTYaIbHOTO u

KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

- OCYILECTBJISATh MO3UTHUBHOE CTPATETHYECcKOe

MOBEJICHUE B PA3JIMUHBIX CHUTYallUSX, MPOSBISATH

TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM

OgBiaeHue YHUBEPCATbHBIMHU PeryasiTUBHbIMH

JelCTBUSIMU:

') IPUHATHE ce0s1 M APYTUX JHoAeii:

- IPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX JTIOAEH

MIPU aHAJIM3E PE3YJIbTATOB JIEATEIbHOCTH;

- MIPU3HABATh CBOE MPABO M MPABO JIPYTUX JOAEH

Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MUD C

MO3UIIMU JIPYTOT0 YETIOBEKa,
OK 07. B 00.1acTH 3K0J10rH4€CKOT0 BOCIIUTAHMSA S - chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOLIEH
ConeiicTBoBatTh | - CPOPMUPOBAHHOCTH SKOJOTUYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POJIM XMMUU B TIO3HAHWUU SIBICHHM
COXPaHEHUIO MOHMMAaHNUE BIUSHUS COIHAIBLHO-DKOHOMHYECKHUX | MPUPOAbI, B (HOPMHUPOBAHMM MBIIUICHUS] U KYJIbTYPbl JIMYHOCTH, €€
OKpYy)Kalollle | MpOoLlecCOB  HAa  COCTOSIHME  NPUPOAHOM U | (QYHKIMOHAIBLHOM IPaMOTHOCTH, HEOOXOJUMOM AJIsl pelIeHHs TPaKTHYECKUX
Cpenbl, COLIMANILHOM  Cpelbl, OCO3HaHHWE TJI00AILHOTO | 337a4 U KOJOTUYECKH OOOCHOBAaHHOT'O OTHOIICHUS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa SKOJIOIMUECKUX Mpolsem; MIPUPOTHON Cperie;
€HHIO, - IUTAHUPOBAHHME M OCYIIECTBICHUE NEHCTBUI B | - YMETh COONIOAATH MpaBUiIa SKOJOTHYECKH IIeIeCO00pa3HOro MOBEACHUS B
MIPUMEHSTH OKPY)KaIOIIeH cpefe Ha OCHOBE 3HaHWs IieNied | ObITYy M TPYIOBOM JEATETLHOCTH B IEISX COXPAHEHHUS CBOETO 3J0POBBS U
3HaHUS 00 YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA; OKPY’KaIOIIeW MPUPOJHOM Cpelbl; YUYUTHIBATh OMNACHOCTh BO3JEHCTBUS Ha
W3MEHEHUHN AKTHBHOE HETIPUATHE JCHCTBUN, MIPUHOCAIINX BPEJl | )KUBBIC OPraHWU3MbBI OIPECICHHBIX BEIIEeCTB, MOHUMAs CMBICI IOKa3aTess




KIIMMara, OKpY’KaloIlien cpeje; NpeebHON JOMYCTHMOM KOHIICHTPAIUU
TIPUHITUIIBI - yYMCHHE TIPOTHO3MPOBATH HEOIATONPHITHBIC
OepexITMBOTO OKOJIOTHUYECKUE TIOCIEICTBUS MPEANMPUHUMAEMBIX
MIPOU3BOJICTBA, | JACUCTBUI, MPEJOTBpAIATh UX;
3¢ heKTHBHO - pacimpenue OTbITa JIeATETbHOCTH
JICCTBOBATh B | DKOJIOTHYECKOW HAIPABICHHOCTH;
Ype3BBIYANHBIX | - OBJIAJICHIE HaBBIKAMU y4EOHO-
CUTYyaIHsIX UCCIIEIOBATEIILCKON, IIPOCKTHOM U COITUATEHON

JIESITEIIbHOCTH;
[1IK 4.4. c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, | yMETh aHATM3UPOBATH XUMHUUYECKYIO HHPOPMAIUIO, MOTYyIaeMYI0 U3 Pa3HBIX
Pa3pabaThiBaTh | COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO | HICTOYHHKOB (CPEICTB MaccOBOW MH(POPMALIUH, ceTh IHTEpHET U ApyrHe);
MPUPOJOOXPAH | Pa3BUTHUS HAyKW W OOIIECTBEHHOH MPAKTUKH, | - BIAJACTh OCHOBHBIMUA METOAAMH HAYYHOT'O IIO3HAHUS BEIIECTB K XUMUYECKUX
HBIC OCHOBAHHOTO Ha Jasore KYJIBTYp, | siBIICHUH (HaOJIr0/ICHUE, U3MEPEHUE, IKCIICPUMEHT, MOJICTTUPOBAHNUE);
MEpPOTPUATHS | CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B | c(hOPMHUPOBATH MPEICTABICHHS: O XUMHUECKOW COCTABIISIONICH

MOJIMKYJIbTYPHOM MHUPE;
- COBEPILICHCTBOBAHUE SI3IKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpPEACTBA B3aUMOJICHCTBUA MEXKIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTH HAYyYHOW JESATEIbHOCTH,
TOTOBHOCTh OCYILIECTBJIATH  IPOEKTHYIO u
HCCIIEIOBATEIIbCKYIO JIeITeIbHOCTD
VHJUBUAYAIBHO U B TPYIIIIE;

€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMUU B IIO3HAHUU SIBICHUM
IpUPOJBL, B (POPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI JIMYHOCTH, €€
(GyHKIIMOHATIBHOU TPaMOTHOCTH, HEOOXOAMMOM JUTsl pEIICHUS MTPAKTHYECKIX
3a71a4 ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U
MPUPOAHON Cpeie




1. CTPYKTYPA U COJEPXXAHUE OBI[EOBPA3OBATEJILHON JIUCLIUIIINHbI «XUMUSI»

1.1. OO0beM AUCHUIUTMHBI U BUJIBI Y4eOHOU pabOThI

Bunx yueOHol paboThl

O0BeM B yacax

O06Bem 00pa3oBaTeILHON MPOrPAMMBI JUCITUTITUHBI 78
B T.U.
OcHOBHOE coJiepKaHue 74
BT. Y.
TeopeTHYecKoe 00yJIeHne 24
NPaKTUYECKUE 3aHATHS 38
nabopaTopHbIC 3aHATHS 8
KonTponbHbie paboThl 2
[TpodeccronanbHO-OPUEHTUPOBAHHOE COJICPIKaHue (CoJepKaHue 2
MPUKJIIQJHOTO MOJTYJIs )
BT. Y.:

2
MPAKTUYECKHUE 3aHITHS
[TpomexyTouHas aTTecTanus (3a4eT) 2
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1.2. TemaTuyeckuii IIaH U COCPKAHUE TUCITUTUTMHBI

HaunmenoBanue Conepxanne yaeOHOro MaTepuaina (OCHOBHOE U MPOPECCHOHATBHO-OPUEHTHPOBAHHOE), O6beM 1aCOR dbopMupyembie
pa3eNioB U TeM 1a00paTOPHBIC U MTPAKTUICCKHUE 3aHSITHS, TPUKIATHON MOIYITh KOMIICTECHIIMH
1 2 4
76
OcHOBHOE coJiepKaHhe 70
Paznen 1. OCHOBBI CTpOEHUA BENIECTBA
10
i}

Tema 1.1. OCHOBHOE COJIEPKAHHE OK
Crpoenne aToMOB | Tegperuyeckoe 06yueHHe 2 01
XUMHYECKUX " -

CoBpeMeHHass MOJeNIb CTpoeHHs aToMa. CHMBOJIMYECKHH S3bIK XMMHH. XHMHYCCKHH 3JIEMEHT. )
SJICMCHTOB 1 DnekTpoHHas KoHpHUrypanus aroMa. Kinaccudukaiysi XUMUYECKUX 3JIEMEHTOB (S-, P-, -32J1eMeHTBI)..
pupoaa
XUMHUYECKOU HpaKTI/I‘leCKI/Ie 3aHATUA 2
CBSI3H Nel PemieHue mpakTHUECKUX 3aJaHU Ha COCTABJIICHUE JIEKTPOHHO-Tpadudeckux Gopmys 3J€MEHTOB 2
1-4 nepuonos.

Tema 1.2. OCHOBHOE COJIepKaHNE 6 OK

Tlepuoamieckuit | Trpaxryveckue sansrus 6 01

3aKOH U Ta0JmIa 2 OK 02

J.. MenneneeBa

No2 Tlepuoanueckas cuctema xumMmuieckux sneMeHToB J[.1. MenneneeBa. ®u3ndeckuii cMbICI
[Tepuonnueckoro 3akona JI.J11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, B COOTBETCTBUU C MOJ0KEHUEM XUMHYECKOTO
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B Ilepronnueckoit cucreme. OTKpPBITUE HOBBIX XHMHUYECKHX DJEMEHTOB. XapaKTepuzarus
XUMUYECKUX 3JIEMEHTOB «Merannuyeckue / HEMETAJUIMYECKUE CBOMCTBA,
PJICKTPOOTPUIATCIIBHOCT XHUMHYCCKUX JJICMCHTOB B COOTBCTCTBHUH C HUX OSJCKTPOHHBIM

CTPOCHHEM M TIOJOKEHHEeM B IEPUOJAMYECKOM CcHCTeMe XuUMHUuYeckux oanemeHToB J[.U.
MeneneeBa»

Ne3 BajeHTHBIE 53JE€KTpOHBI. ATOMBI B BO30YKICHHOM COCTOSHUHU. PelmieHne mnpakTHUKO- 2
OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha XapaKTEpU3aLMI0 XUMHUYECKUX 3JIEMEHTOB
«Metannuyeckue / HEMETAJUIMYeCKUe CBOMCTBA, SJIEKTPOOTPULIATEIHHOCTh XUMHUYECKHX
PJIEMEHTOB B COOTBETCTBHUM C MX AJIEKTPOHHBIM CTPOCHHUEM U TOJIOKEHUEM B IEPUOIUYECKOM
cucteMe xuMuueckux snemenToB (.M. MenaeneeBa»
Ne4 BanentHoctb. CreneHb okucieHus PeleHue 3ajaHuil MO ONpPENEICHUI0 BAIEHTHOCTU M 2
CTETNIEHU OKUCJICHUS
Pa3zgen 2 XuMuuyeckas CBSI3b 4
Tema 2.1 OcHOBHOE cofiepKaHue 4
Buabl XuMHYECKHUX 2
. Teopetnueckoe o0yueHne
CBA3EH - - 5
DJIEKTPOHHAs IPUPOJA XUMUUECKOU CBSI3U. BUAbl XUMUYECKUX CBA3EH. DIEKTPOHHO-IEPHOE
B3anMoJieiicTBue aToMOB. KoBasleHTHass XUMUYecKas CBs3b (OOMEHHBIN U IOHOPHO
aKLIENITOPHBIM MeXxaHU3Mbl 00pa30BaHUS KOBAJIEHTHOM CcBs31), IoHHAas XUMuU4eckas CBs3b,
Meramueckas XuMU4€ecKasi CBA3b, BogopoaHas XumMudeckasi CBA3b MEX- U
BHYTpPUMOJIEKYJIsIpHast). CXeMbl H300paykeHHsI XUMUYECKHX CBsI3el
IIpakTHueckue 3aHATUS
Ne5 Pemenus 3aganuii o onpeaesieHUIo BU1a XUMHUUECKON CBA3U 2
Pazgen 3. Xumuueckue peakuuu 14
6
Tema 3.1. Tumst OcHOBHOE coJiep>KaHue
XUMHICCKHX TeopeTuueckoe oOydeHue 2 OK 01
peakuuii Knaccugukaius u TUIIBI XMMUYECKUX PEAKIMHA C ydyacTHEM HeOopraHndeckux BemecTB. CocTaBieHue
YPaBHEHUI pEaKIUi COCTMHEHUS, PA3JIOKEHNUS, 3aMEILICHUS. 2
[IpakTueckue 3aHATHS
Ne6 PemieHns 3a1aHuil Ha ONPEEIICHNE TUIIOB XUMUYECKHUX PEAKIMM, ypaBHUBAaHHE XUMHUUECKHUX
peaxiuii. Koadduurentsi.
g
Tema 3.2. OcHOBHOE coJiep>KaHue 0K 01
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BHJIbl KOPPO3HH, CITOCOOBI 34U THI MCTAJUIOB OT KOPPO3HUHN

ONEeKTPOIUTHICECKAst | TeopeTHueckoe 0OydeHHe 2 OK 04
AHCCOTHATTHA. DnekTpoiauTHuecKas aucconuanus. Peakiun nonHoro oomena. Tabmauia pacTBOPUMOCTH KHUCIIOT, 2
HonHblii 0OMeH COJICi, OCHOBAaHHI B BOJE
JlaGopaTopHbIe 3aHATHS 2
JTaGoparopnas padota Nel “Tunbl XUMUYECKUX PEAKIIUA”.
ccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIIMXCs BELECTB) U IPU3HAKOB 2
XxuMHUeckux peakiuil. IlpoBeaenue peakuuii HOHHOIO OOMEHA, ONpENEIICEHHE Cpelbl BOJHBIX
[pacTBOpPOB.
Ne7 CocTaBlieHHEe ypaBHEHUH peaKIIMi HOHHOTO OOMEHa.
Tema 3.3. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Crenenb okucieHus. OKUCIUTEIb U BOCCTAHOBUTEIb. 2
OKHUCTUTENBHO- MeTo/1 3JIeKTPOHHOTO OanaHca.
BoccTaHOBUTEIbHBIC  (Ne8 Pemenue mnpaktudeckux 3amanuid mo OBP. YpaBHuBaHME XMUMHUYECKHUX pPEaKUUAd METOIOM 2
peaxkuu PIEKTPOHHOTO OaslaHca
Paznen 4. CtpoeHue u CBOMCTBA HEOPTAHUYECKUX BEILIECTB 14
Tema 4.1. OCHOBHOE COJIepKaHIe 4 OK 01
Knaccnguxanpms, TeopeTuyeckoe 00ydeHHe 2 OK 02
gf;g;ﬂmypa " [IpenMer Heopranuveckoii xumuu. Kinaccuduxanus HeopraHndeckux BemecTB. [IpocThie U CIIOKHBIE
HeOraHMYECKIX BeriecTBa. (OCHOBHBIE KJIACChl CJIOKHBIX BELIECTB (OKCH[IbL, THJIPOKCHUJbI, KHCIOTBI, COJIN).
B3anMOCBs3b HEOPraHMYECKUX BEUIECTB. ATperarHble COCTOSIHUSI BellecTBa. Kpucramimueckue u
BeTIeCTR amMop¢Hble BellecTBa. THUMNBl KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJsipHas, MOHHa, 2
MeTanmuieckasi). 3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAJUTMUECKON PEIIeTKH.
3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUAA XMMHUECKOH CBSI3U M TUIIA KPUCTAJNINYECKOM
emeTk. [IpuunHBl MHOrooOpasus BEIIECTB
[TpakTHyeckue 3aHATH 2
Ne9 Penrenue npakTHYeCKUX 3aJaHAN 10 KIacCU(PHUKAIH, HOMEHKIIATYpe U XUMHUECKUM (hopMyIam
HEOPraHUYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB. 2
Hcrounnku xumudeckoil nHpopmanuu (CpeicTB MaccoBOM MHGOpMaIiu, ceTb HTEpHET U apyrHe).
[Torck mHpOpMAIUK IO HAa3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMmyIam
7
Tema 4.2. Qusnxo- OcHOBHOE cofiepKaHKe OK 01
XUMHUYECKHE Teopetuueckoe oOydeHue 2 OK 02
CBOMCTBA "
HEOPTAHMHIECKHX Oxcuapl. OcHoBaHMS M aMQOTEpHbIE THIPOOKCUIBl XUMHUUYECKHE cBOicTBa. CrOCOOBI MOTyUYEHUS.
BEILIECTB 3HaueHUE OKCHUJIOB B NIPUPOAE U KU3HEAEATEIBLHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3us meTanios: 2

[
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Kucnotsl, conn. Xumuueckue cBoiictBa. CriocoObl MoydeHus. 3HaueHHe KUCIOT U COJIEH B MPUPOJE
1 )KU3HEIEATEIIbHOCTH YEJIOBEKA U OPraHU3MOB.

[IpakTuueckue 3aHATHS 2

NelO0 CocraBneHne ypaBHEHHMH XUMHUYECKHUX pPEAKIMHA C y4acTHEM TPOCTBIX U CIIOKHBIX

HEOPraHNYECKUX BEILECTB: METAUVIOB U HEMETANIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U aM()OTEPHBIX

HIIEMEHTOB; HEOPTraHMYECKUX KHCIOT, OCHOBAaHUM M aM(pOTEpHBIX THIPOKCHIOB; HEOPraHHMYECKHX 2

COJIEH, XAapaKTEPU3YIOIIUX HX CBOMCTBAa. PenieHMe NpaKTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX

3aJlaHUI Ha CBOMCTBA, COCTaB, OJIyYEHUE U OE€3011aCHOE UCII0JIb30BAHNE BAXKHEUIIINX HEOPTaHUUECKHUX]

BEIIECTB B ObITY ¥ IPAKTUYECKOH 1€ TEIbHOCTH YeJIOBEKa
Tewma 4.3. OcHOBHOE coziepKaHue 4 OK 01
Unentuduxanms JlaboparopHble 3aHATHS 2 OK 02
HCOPTaHHHCCKIX JIaGoparopHas pabota Ne2 «MneHTuduKanus HeOpraHUYeCKUX BEILECTBY. OK 04
BemecTs Pemenne skcnepUMEHTalbHBIX 3a7ad 10 XMMHYECKMM CBOWCTBaM METAUIOB U HEMETAJLIOB, IIO

pacro3HaBaHUIO U MOJTYYEHUS COEIMHEHUN METAJIJIOB U HEMETAJLJIOB. 2

WnenTudukanyss HEOPraHMYECKUX BEILECTB C HCHOJIb30BAaHUEM HX (DPU3MKO-XMMHUYECKHUX CBOWCTB,

XapaKTEpHBIX KAUECTBEHHBIX pEaKIuil.

Nell KosnuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 2

10 ypaBHEHUSAM XMMHUYECKHUX peakuuil. Moip Kak eMHHLIA KOJMYeCTBa BelecTBa. MoisipHas macca.

3aKOHBI COXPAaHEHHS MacChl U SHEPTHH. 3aKOH ABOraapo. MosipHbIil 00beM ra3oB. OTHOCHTEIbHAS

IJIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHHUSIM XMMHUYECKHX peakuil ¢ UCIOJIb30BaHUEM Macchl, 00beMa,

(HOpMaJsIbHbIE YCIIOBHS) ra30B, KOJMUYECTBA BEIIECTBA
Kontponpnas CBolicTBa HEOPTaHUYECKUX BEILIECTB 2 OK 01
pabora 1
Pasnen 5. CtpoeHue u cBONCTBA OPraHUYECKUX BEILIECTB 24
Tema 5.1. OCHOBHOE COfIEpKAHUE 4 OK 01
ig?;;inﬁaum’ Teopernueckoe oOyueHue 2
HOMEHKJIaTypa [Ipeamer opranndeckoit xumuu. [losBieHre U pa3BUTHE OPraHUYECKON XMMHHU Kak HayKu. MecTo u 2
OpPraHnvCCKuX 3HAYEHHE OPTaHUYECKONW XMMHUU B CHCTEME €CTECTBEHHBIX HaYK.
BCIIECTB XHUMHUYECKOE CTPOCHHE KaK MOPSIAOK COEMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.

OCHOBHBIE MOJIOKEHHS] TEOPUU XUMUYECKOTO CTPOEHHUS Oprannueckux coeanHenuii A.M. Byrneposa.
VYTriepoaHslid CKeJleT OpraHuYeCKOW MOJIEKYJIBI. 3aBUCHMOCTH CBOMCTB BEIIECTB OT XUMHUECKOTO
CTPOEHHS MOJIEKYJI.

N3omepus u usomepsl.

[TonsiTue o pyHkuroHanbHOU rpymnme. Pagukan. [IpuHnumnel knaccudukanuy OpraHuuecKux
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COEIMHEHUII.

Me:xyHapoiHasi HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYpbl OpraHn4eckux coennHeHui. [lonsatue
00

a30TCOoJIepKAIIUX COCTUHEHUSAX, OMOIIOTHYECKH aKTUBHBIX BellecTBax (yriieBojax, )Kupax, Oenkax u
Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUSAX (MOHOMED, MTOJIMMEP, CTPYKTYPHOE 3BEHO)

HpaKTH‘lGCKI/IC 3aHATUA

Nel?2
HOMeHKJIaTypa OpFaHI/I'-IeCKI/IX COGI[I/IHCHI/II?I OTOCJIBHBIX KJIACCOB (HaCBIH_[eHHBIe, HCHACBINICHHBIC
U apOMaTHYCCKHE YIJIEBOAOPOMABI, CIHUPTHI, (EHOMBI, albICTUABI, KETOHBI,
KapOOHOBBIC KHUCIOTBI u Jp.) CocraBieHWE TMOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOpMyI
OpPraHUYeCKUX BEIIECTB OTAEABHBIX KJIACCOB, HCIONB3YysAd WX Ha3BaHHA IO CHCTEMATHYECKOH U
TPUBHAIBHON HOMCHKJIATYpe (3THJCH, AalleTWJICH, TIHIepHH, (eHon, (opManbaerun, yKCycHas
KHCIT0Ta, TIMIKH). PacueTsl ipocTeiiniei GopMyIibl OpraHuYeCKOH MOJIEKYJIbI, HCXOIS U3 SIIEMEHTHOTO
cocraBa

Tema 5.2.
CBoiicTBa
OpraHUYECKUX
COCIMHEHHNH

OcHoOBHOE COOCPIKAHUC

12

TeOpeTI/I‘leCKOG O6y‘IeHI/Ie

OU3UKO-XUMUYECKHE CBOWCTBA OPTraHUYECKUX COSIMHEHHI OTJEbHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIATypbl BHYTPH KJlacca; FOMOJIOTHYECKUH psi U o0mias ¢popmyia;
u3oMepusi; pU3NUECKUe CBOMCTBA; XMMHUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHUs):

OK 01
OK 02
OK 04

HpaKTI/I‘leCKI/IC 3aHATUA

10

Nel3 IpenenbHbIe yIIIeBOIOPOIBI (ATKAHBI M ITUKIIOATKAHbI ). [[OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX
HMCTOYHUKOB TeTJIa B MPOMBIIIEHHOCTH U OBITY. CBONCTBA MPUPOAHBIX YTIIEBOAOPOIOB, HAX0XKICHUE
B IIPUPOJI€ U TPUMEHEHUE AKAHOB;
— HEeTIpe/ieTbHbIe (ANKEHBI, ATKWHBI M alKaJueHbl) W apoMaTUYECKHEe YTrIeBOAOpoAbl. [ opeHue
aleTuiIeHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOr'O TUIAMEHM JIJIsl CBAPKH M PE3KU METAJUIOB

Ne 14 xucnopoacojepskaiiye coeluHeHus (CnupTbl U (DEeHOsbl, KapOOHOBBIE KUCIOTHI U 3(PUPHI,
aJIbJIETU/IBI U KETOHBI, JKUPBI, YrieBosl). [IpakTnyeckoe nmpuMeHeHHe STHIICHTIIUKOIIS, TIMLEPHHA,
¢denona. [Ilpumenenue Gopmanbaeruia, aleTanbIeruaa, yKCyCHOM KHCI0Thl. Mblla KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT. MoIoIIMe CBOWCTBA MbLIIA

Nel5 azorconepikaiiye coeIMHEHUs (aMUHBI M aMHHOKMCIIOTHI, Oenku). BbicokoMounekymsipHbie
coeMHEHUs (CUHTETHYeCKUe U OMOJOTHYeCKU-aKTUBHBIE). MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonmumepu3aryst STUIEHa KaK OCHOBHOE HAIlPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eneTmueckas CBA3b MCKY KilaCCaMU OPraHNuYCCKUX COeJII/IHeHI/Iﬁ
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Nel6 CpoiicTBa OpraHHMYECKUX COCIMHEHUH OTIENBHBIX KJIACcCOB (TPUBHAIBHAS U MEXKIyHApOIHAs
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4eHHs]): IIpeieIbHbIC (AJIKaHbl U LIUKIIOAJIKAHBI),
HenpeaeabHble (AJIKEHBI, AIKUHBI U alKaJUeHbl) 1 ApOMaTHUECKUE YIII€BOAOPOIbI, CIIUPTHI U (PEHOJIBI,
KapOOHOBbIE KHMCIOTBI M 3(UpBl, ampAeruabl M KETOHbl, AMHUHBl M aMHMHOKHCIOTHI,
BBICOKOMOJIEKYJIIPHBIE COCIMHEHMsI. 3aJjaHus Ha COCTaBJIEHUE YPAaBHEHMM XMMUYECKHUX peakIHil ¢
Y4acTHEM OpPraHUYECKUX BELIECTB HA OCHOBAHUM UX COCTABA M CTPOCHMSI

Nel7 CocraBneHue cxeM peakuuil (B TOM YHCIIE€ IO NPEIJIOKEHHBIM ILENOYKaM IPEBpaIleHU),
XapaKTepU3YIOIUX XUMHYECKHE CBOMCTBAa OPraHUYECKUX COSAMHEHUH OT/AEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJyYE€HHUsS WU HA3BaHHWE OPraHWYECKUX COCIMHEHHM 10 TPUBHAIBHOW WM MEXIYHAapOIHON
CUCTEMATUYECKON HOMEHKJIIATYype.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHU HAa CBOMCTBA OPraHUYECKUX
COCIMHEHU M OTJENbHBIX KJIACCOB

Tema 5.3.
Nnentudukanys
OpPraHUYECKUX
BEIIECTB, UX
3HaYEHHUE U
MIPUMEHCHHUE B
ObITY U
MIPOU3BOACTBEHHOMN
EeSITENTbHOCTH
yeJIoBeKa

OcHoOBHOE COACPIKAaHUC

Teoperuueckoe o0ydyeHue

N s

Opranunueckue coequHenus. [Ipumenenue u 6uosnorudeckas posb yrieBoaoB. OKHUCIeHHE
yIri1eBo10B MICTOUHUK SHEPIUU JKUBBIX OpraHu3MoB. O01acTH NPUMEHEHUS aMUHOKHUCIIOT.
IIpeBparieHust GEJIKOB MUILIY B OPraHU3Me. buonoruueckue (byHKLHY OEIKOB.
buonornueckue ¢Gynkuuu xxupos. Poib

OpPTraHUYECKON XMMHHU B PEIICHUH MPOOIIeM MUIIEBON 6€3011acCHOCTH

Ponp opraHnyeckoil XMMUU B PELICHMM MPOOJIEM >HEPreTHUecKo O0e30macHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3JaHMM HOBBIX MAaTepUalOB, HOBBIX HCTOYHUKOB OHHEPruM (aJbTepHATUBHbIE
UCTOYHUKU 3Heprun). OnacHOCTh BO3JEHCTBUS HA JKUBBIE OpraHU3Mbl OPraHUYECKUX BELIECTB
OTJENbHBIX KJIAaccOB (yTJ€BOJOPOAbI, CHHUPTHL, (EHOJIbI, XJOPOPraHMYECKHE MPOU3BOJHBIE,
QJIbJIETHJIbI U JIP.), CMBICJI TOKA3aTeNsl MPEAESIbHO JOMYCTUMOM KOHLEHTPALUU

JlaGopaTopHble 3aHATHS

JlaboparopHas padota: Ne3 “UneHTr(UKAIINS OPraHUYECKUX COSAMHEHUN OTJENbHBIX KIIACCOB”
Wnentudukaius opraHn4eckux COeIMHEHUH OTIeNbHBIX KJIACCOB (Ha MPUMEPE albACTHI0B,
Kpaxmalia, yKCyCHOU KHCTIOTHI, OEJIKOB U T.II.) C UCTIOJIb30BaHUEM HX (PU3UKO-XUMHUYECKUX CBOWCTB U
XapaKTepHBIX KaYeCTBEHHBIX peakiuil. [lenatypanus Oenka npu HarpeBaHuu. L[BeTHbIE peakiiun
0ekoB. BOZHMKHOBEHNE aHATUTHYECKOTO CUTHAJIA C TOUYKH 3PEHUST XUMHUYECKUX IMPOIECCOB TIPH
MPOTEKAHWU KaueCTBEHHOW PEAKIIMH, TO3BOJISIONICH HICHTU(PUITUPOBATH MPEIOKEHHBIE
OpTraHWYECKUE BEIIECTBA

KonTponbHas
pabora 2

CTpyKTypa U CBOICTBa OPraHUYEeCKUX BELECTB

OK 01
OK 02
OK 04
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Paznen 6. Kunernueckue v TepMOJIMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIUi

Tema 6.1 Cxopoctb
XUMHUYECKHX
peaKkui u.
XUMHYECKOE
paBHOBecCHE

OcHoOBHOE COACPIKAHUC

Teopernueckoe o0ydeHue

CKopocTh peakiiy, ee 3aBUCUMOCTb OT PazlUYHbIX (DAKTOPOB: MPHUPOABI PEArHpPYIOIIUX BEIIECTB,
KOHIEHTPAllUU PEarupyrolux BEIIeCTB, TeMIepaTypbl U IUIOMIAAN PEaKIUOHHOW IMOBEPXHOCTH.
TemoBbie 3¢ (HEKThl XUMUYECKUX peakluil. DK30- U SJHIOTEPMUUECKIE, PEaKI[IH.

OO6patumocTh peakiuil. XUMHUYECKOE PaBHOBECHME M €ro CMEILIEHHE O] JEWCTBUEM pPa3IMYHBIX
(bakTopoB (KOHLIEHTpAlUs PEareHTOB WJIM MPOAYKTOB pEaKIUH, IaBJI€HHUE, TemIeparypa) AJis
CO3/JIaHUs ONTUMAJIBHBIX YCIOBUM MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB.

[IpakTrueckue 3aHATUS

Nel8 Pemenne mpakTUKO-OpUEHTUPOBAHHBIX 33JaHHU Ha aHATTN3 (DAKTOPOB, BIUSIONINX HA U3MEHEHNE
CKOPOCTH XMMHUYECKOH PEaKIIMH, B T.4. C TO3ULUI SKOJOIMUECKH 11€J1eCO00pa3HOro MOBEACHHUS B OBITY
U TPYZIOBOM JEATEIBHOCTH B LIEJISAX COXPAHEHMSI CBOETO 3[0POBbs U OKPYXKAIOLIEH IPUPOAHOMN CPEBI.
Pemenue mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha IpuMeHeHue npuHuuna Jle-lllarenbe s
HAXOXKJCHHUS HAIpPaBJICHUS CMEIICHUS PABHOBECHS XWMHUYECKOW pEaKIWh W aHaiu3 (HaKTOpOB,
BIIMAIOIINX HA CMELICHUE XUMUYECKOTO PABHOBECUS

OK 01
OK 02

Paznen 7. PactBopsl

Tewma 7.1. IlonsiTue o
pactBopax. CBoiicTBa
pacTBOpOB

OcHOBHOE COOCPIKAHUC

TeopeTI/mecxoe 06yquI/Ie

PactBopenue kak ¢usnko-xumudeckuii mpoiecc. PactBopsl. CriocoObl TPUTOTOBICHHUST PacTBOPOB.
PactBopumocTs. MaccoBass o5 pacTBOpeHHOro BemiectBa. CMbICA MOKazarensl MpeaenbHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCTIOIB30BaHUE B OLIEHKE HKOJIOTMUECKOi 0€30MacHOCTH.

[TpaBuna 3KOJIOTHYECKH IE]IECO00Pa3HOTO TMOBEACHHUS B OBITY M TPYAOBOU JEATEIHLHOCTH B IIEIIAX
COXpaHEHHUs CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOJIHON CPENIbl; OACHOCTh BO3JEHCTBUS HA KUBbBIE
OpraHU3MbI ONIPEICTICHHBIX BEIIECTB.

Pemennie npakTHKO-OpPUEHTHPOBAHHBIX PACUETHBIX 33/IaHUI HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOI
Y TIPOU3BOJICTBEHHOM JESITEIbHOCTU YEIOBEKa

OK 01
OK 02
OK 07

OCHOBHOE COJEpKaHUE

JlaGopaTopHbIe 3aHATHS

JIaGoparopnas pabota Ned «[IpuroroBieHue pacTBOPOB».
[TpurotoBiieHHe paCTBOPOB 33JaHHON (MACCOBOI) KOHIIEHTPAIIUH (C MPAKTUKO-OPHEHTHPOBAHHBIMU
BOIIPOCAMM) U ONIPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.

OK 01
OK 02
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Pemrenue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB

[TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHKE (COAEpIKaHUE TPUKIAHOIO MOIYJIS) 2
Paznen 8. Xumus B ObITY M IPOU3BOICTBEHHOH JIEATEIBHOCTH YesloBeKa (IPOpeCCHOHATIBHO — OPUEHTHUPOBAHHOE 2 OK 01
coJIep>KaHue) OK 02
Tema 8.1 Xumus B IIpakTrueckue 3aHATHS 2 OK 04
OBITY U 5 OK 07
npomssoacreennoiil | Ne19  IIpuMeHeHHE XMMHUYECKUX BELIECCTB M TEXHOJOTHH € yd4eToM Oynyuieil npopeccHoHalbHOI MK 4.4
NIeSITeIbHOCTH JESATEIbHOCTH 10 TeMaM: Ba)KHEHIIME CTPOUTENbHbIE MaTepUalbl, KOHCTPYKIIMOHHBIE MaTepHalbl,
YyeJioBeKa KpacKH, CTEKJIO, KepaMHUKa, MaTEpUaNbl JUIsl SJCKTPOHUKH, HAHOMATEePHAaJIbl, TEKCTUIBHBIE BOJOKHA,

MCTOYHUKH SHEPTUHU, OPraHUYECKUE U MUHEpaJIbHbIE YI00peHUs, JeKapCTBEHHbIE BELIECTBA, ObITOBAs

xumus. [Touck u aHanus kencos

3amura: IlpeacraBieHue pe3ysbTaToB pelIeHus KeHCoB B (opMe MUHU-IOKJIAJA C Ipe3eHTauuen
[IpomexyTounas arrectanus no aucuuiuinHe (AuddepeHurpoBaHHbIN 3a4eT) 2

Bcero 78
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3. YCJOBUS PEAJIM3AIIAU ITIPOT PAMMBI OBIIIEOBPA3OBATEJBLHOM JJUCHUILJIAHBI
YuyeOHO-MeTOANYECKOe M MaTepHAJbLHO-TEXHHYeCKoe olecreyeHHe MNPOrpaMMbl y4deOHOM

AMCUMILUTUHBI « XMMM»

3.1 Peanuzanust pabodueld mporpaMMbl y4eOHOW TUCIUIUIMHBI OCYIIECTBIISCTCS B KaOWHETe XHUMUU.
O6opynoBanue yuebHoro kabunera Ctou npernoaaBaress OAHOTYMOOBBIN — 11IT., CTyl npenoaasaress — 1T,
Cron ydeHnueckuit -25 mr., ctyn ydyeHudeckuid — 50 mr., kadeapa -1mr, 1ocka MarHUTHO-MeJoBas - 11T,
uHTepakTuBHas 1ocka — 1 mt. Harmsaueie moco6ust CTeH bl U Mu1akaTel: Beinaroniecs: yueHble-XUMHKH- 1 1T,
[lepuonuueckass cucteMa xumuueckux osiemMeHtoB JI.M. MenzaeneeBa 21T, DJIEKTPOXUMHUUYECKUU psif
HaANpPsDKEHUST MeTaJlIoB- 11T, PacTBOpUMOCTh KUCIIOT, OCHOBAaHMM U coiiel B Boje-lwut, Ha3zBanus kuciot u
KHCIIOTHBIX ocTaTkoB-lmT, Knaccudukamus emecTs-1mT, KauecTBeHHBIE peakuy Ha KATUOHBI U AaHUOHBI-
1T, Okpacka MHAWKATOPOB B PA3IMYHBIX cpefax-1mT, YueOHoe mocodre «XuMus» KakIoMy 00yJaromemMycs
Ha cto. O6opynoBanue 1y 1a00paTOPHBIX padoT: MUKpoIadopaTOpus Ui XUMUYECKOTO IKCIIEpUMEHTA (17151
MPOBEJICHUS JIaOOPATOPHBIX OIBITOB, MPAKTUYECKUX PabOT, pEHIeHHs SKCIIEPUMEHTANbHBIX 3a7ady) —lmT.
OcHamenne Mukponaboparopun: Kopnyc ¢ J0keMEHTOM | yKJIaAKOH-lmir, JsoTok-lmT, Kaccera
IBYXspycHas- 1T, kacceTa OJHOSApYCHas- | T, KOMILJIEKT 3TUKETOK- | yakoBKa, KPBIIIKU -KaneabHUIbl K/O-
1-54 wt, npoOku co mmatenem- 1 5mt, MpoOKU MOMUAITUIICHOBBIE- 71T, MPOOKH C Aepxkarenem- 1 mr, Gprakon GO
10 M1-76 T, BOpoHKHM Jaboparopubie B-56-1mT, cTakaH 1abopaTopHbIi HU3KHAE ¢ HOCHKOM 50 MiI- 11T, cTakaH
nabopaTtopHubiit 50 M- 1T, cnupToBKa JJabopaTopHas Majasi, UJIUHAP MEPHBIN J1a00paTOpHBINA ¢ HOCUKOM S0
MiI-1mT, manoyka crekisHHas-lmT, npodupku dnopuHckoro-10mr, 31eKTpoHArpeBaTeinb i MPOOHPOK,
puOOp JUIS MOTYICHHUS Ta30B JIA0OpaTOPHBIN- 11T, HAOOp KepaMUKH (Jalla BeITAPUTEIIbHAS, CTYITKA, TECTHK)
-1, BeimapuBaTenbHas iacTHHA- 1 1IT,, IUTAHILIETKA ¢ sueiKaMu, - 11T, peaAMeTHOE CTeKI0- 1T, (hOHOBBIN
9KpaH- 11T, TpyOKa ra300TBOHAS CTEKIISIHHAS C TPOOKOIi-111T,, TpyOKa ra300TBOIHAS MOIMMEPHAs ¢ TPOOKOii-
11T, HAKOHEYHUK CTEKJISTHHBIN- 11T, 3aKUM TTPOOUPOYHBIN- 11T, TUHIET- 1 T, IITaTHB JIA0OPAaTOPHBIMA- 11T,
bunbTpel OyMaxkHble-1ymakoBka, cnupanb MeIHas/MeTNis HuXpomoBas-lmrt, mpoOka pesuHoBas-lmr, 21
cnuukM, Kapanpaam, Tpadaper, Ilepumommueckass cuctema .M. Menneneea/Tabnuma pacTBOPUMOCTH
Meronuueckue  peKkoMeHJauuu 10  XUMHM  «YUYECHHYECKHM  DKCIEPUMEHT C  HMCIOJb30BAHHEM
MUKpPOJIa00paTOpHH AJI1 XUMUYECKOT0 SKCIIEpUMEHTa (B IBYX dacTsx). [locyna u mpubopsl A1 1abopaTOpHBIX
U TMPaKTUYECKHX paboT: IITaTUB JAOOPATOPHBIM XMUMHMUYECKHUH, IITAaTUBBI A NMPOOUPOK-2IUT, MPOOUPKU
®nopunckoro-300mT, MpoOUPKH KOHMYECKHE C KPBIMKOW-10mT, MUNETKH JaCTUKOBBIE-SIIT, BECHI-1IT,
CTEKJISTHHBIE MUMETKU-501T, MIacTUKOBbIe TPYOKU-101IT,, XUMUYECKHE CTAKaHBI-OIIT, CTYMKH C MECTUKAMMU-
4mt, KonObl MepHbIe-20mT, KOJOBI KOHUYECKHE-SIIT, KOJIOBI TMJIOCKOJOHHBIE-151IT, BOPOHKHU-7IIT,
dbapdopoBble YalIKK-5TIT, Ta300TBOIHBIE TPYOKH-101IT, pe3nHOBbIe coeAMHUTENH- 10T, HAOOP CTEKISTHHBIX
Tpy6ok-300mmT, HaGopb!l BemecTB /i 1aOOpaTOPHBIX U MPAKTUYECKUX paboT: «OpraHuYecKue BEIECTBaY,
«MuHepanbHble ynoOpeHus», «Conu s J€MOHCTPALlMOHHBIX ONBITOBY», «Habopsl HUTpaTOB» (00JIBIION U
Mmanbiil), «Meramnel», «Oxcunp», «Heopranumueckue BemiecTBay». PeakTuBbl JUisi 1a0OpaToOpHbBIX paboT:
Kucnorer — 8 mr, Comu -28mt, ocHoBanus -4 mr HaGop WHAMKATOPOB W HMHIUKATOPHBIX IOJOCOK:
®eHonTaNIeNHOBBINA, METHJI-OPAHXKEBBIA, HA0OpP JAKMYCOBBIX TMOJOCOK KOMIIIEKT JHMIIEH3UMOHHBIX
JNEKTPOHHBIX y4ueOHbIX MarepuanoB 1o xumuu 1C Illkoma «KOMIEKIMS HATNAIHBIX MaTepUanoB)
DNEKTPOHHOE MOCOOME HAa KOMIAKT AMCKE «XUMHUYECKHH dKcrmepuMeHT» - lmrt. CpeacTBa BU3yaau3aluu:
CTaIlMOHAPHBIA MHOTO()YHKIIMOHABHBIA KOMIUIEKC (TIPOEKTOp, HOYTOYK C MOAKIIOYEHHEM K ceTu MHTepHer,
SKpaH Ha IITaTUBE, MbIIlIb, KOJIOHKH).
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3.2 YuebHO-MeTon4YecKoe 1 HH(POPMAIIMOHHOE 0becrieueHne

[lepeuennr y4eOHBIX wu3HaHUM, VHTEpHET-pecypcoB, MOMOJHHUTEILHOW JmTepaTyphbl JluTeparypa:
OCHOBHBIE UICTOYHUKHU:

I"a6puensu, O.C.. Xumus. 10 knacc. ba3zossiit yposens : Yueonuk / O.C. ['abpuensa, U.I'. Octpoymos,
C.A. CnangkoB — Mocksa : Ilpocemenne, 2023. — 128 c. — ISBN 978-5-09-107222-8. — URL:
https://book.ru/book/951378

I'a6puensn, O.C.. Xumus. 11 knacc. ba3ossiii yposens : YueOuuk / O.C. I'abpuensn, U.I'. OctpoymoB,
C.A. CmankoB — Mocksa : [IpocBemenue, 2023. — 128 ¢. — ISBN 978-5-09-103623-7. — URL:
https://book.ru/book/951379

I[OHOJIHI/ITGJIBHLIC HCTOYHUKU:

1. Hertsaposa, 5. A. Xumus. [Ipaktukym : ygeOHoe mocodue / 5. A. Hertsposa, C. A. Mopo3. —
MuHck : PecnyOnukanckuii HHCTUTYT npodeccroHansHoro oopazoBanus (PUI10), 2023. — 184 c.
— ISBN 978-985-895-079-8. — TekcT : 31IeKTpOHHBIN // DIEKTPOHHBIA pecypc IUGPOBOI
o0OpasoBarenbHOI CpeIbl CIIO PROFob6pazoBanue : [caiiT]. — URL:
https://profspo.ru/books/134108

HHtepHer - pecypcsl
1. www.hemi.wallst.ru (O0pa3oBaTenbHbII CAMT TSI IKOJIBHUKOB <« XUMHUS»).
2. www.chem.msu.su (DaekTpoHHast OOIMOTEKA IO XUMHH ).

3. www.enauki.ru (uaTepHeT-u31aHKe s yuuTeneil «ECTeCTBEHHbBIE HAYKN).
4. www.hvsh.ru (xypHam «XUMHS B IIKOJICY),

5. www.hij.ru (xypHas «XUMHS U KU3HBY).

6. www.chemistry-chemists.com (37eKTpOHHBIN )KYpHAT «XUMHUKHA U XHMHS)
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUSI OBIIIEOEPA30OBATEJIBHOM
JUCHHUIIJINHBI
KoHTpons u onieHka pe3yabTaToB 00y4eHHsI OCYIECTBISETCS MPENOAaBaTeIeM B IPOIIECCEe MPOBEACHUS

MPAKTUYECKUX 3aHATHH W Ja0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE BBIMOJTHEHUS OOYUYAIOUNTUMUCS
WHIMBUIYAIbHBIX 33JaHHH, TIPOCKTOB, UCCIIEAOBaHUNA. Pe3yabTaThl 00yUeHS OMPEICIISIOT, YTO 00yJaroIuecs
JIOJ>)KHBI 3HATh, IOHUMATh U IEMOHCTPUPOBATH 11O 3aBEPIICHUN U3YUYEHHS JUCUUILINHBI.

s hopMupoBaHusi, KOHTPOJISI U OLICHKH PE3yJIbTaTOB OCBOEHUS Y4eOHOM THMCIUIUIMHBI HCTIONb3YeTCs
IIpPEACTABIISIIOLIAs YU4EOHBIX MEPOIPUSITHIA,
COTJIACOBAaHHBIX C pe3yiabTaTamMu 00ydeHus u chopmynupoBaHHbix ¢ yuyetoM OI'OC COO (mpenmeTHbie

CHCTEMAa OLCHOYHBIX MCpOHpHHTHﬁ, co00li KOMIIJIEKC

pe3ynbTaThl o quctuiuinae) u GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus Tumut OueHOqHub X
MeponpusiTHii
| | OcHoBHOE coep:kaHue
1 Pa3nea 1. OcHoBbI Popmymposars
0a3oBble NOHATHUS U
CTPOCHHS BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 Crpoenue aToMOB Cocrapnars xumuueckue |1. Tect «Ctpoenne atToMoB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIIbI COSAMHEHU B |XMMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBS3U CTENEHbIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMUYECKHUX AJIEMEHTOB, |XUMHUYECKHX (popmyI
MCXOJIS U3 BAJICHTHOCTU U |IBYXaTOMHBIX COSUHEHUN
AIEKTPOOTPHUIIATENILHOCTU |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.OL).
3. 3aiaHus Ha UCIMOJIb30BaHHE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIaType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 |Ilepmoauueckuii 3aK0oH 1| XapaKkTepu3oBaTh 1. Tect «Metamnmnueckue /
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHEIX
MeponpUusTHI

OK 02

tabmuma J[.1.
Menpeneena

XUMHYECKHE HIEMEHTHI B
COOTBETCTBUU C UX
II0JIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.. MennaeneeBa

HEMETaJNIMYSCKUE CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JCKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX dj1emMeHToB ..
Meunneneensay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JI€MEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoi
CHCTEME.

3. [IpakTrKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMHUECKHUX
9JIEMEHTOB: «MeTamanyeckue /
HeMeTaJlJInYeCKHUe CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHUYECKHUX DJIECMCHTOB B
COOTBETCTBHUE C MX AJICKTPOHHBIM
CTPOCHUEM U TTOJ0KEHUEM B
MIEPUOINYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHUX peakumni

KonTtpoabsHnas padora
«CTpoeHne BemecTsa u
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuui

CocCTaBJsTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
o0OMeHa, 3aMeIlCHHS,
OKHCIUTEILHO-
BOCCTAHOBUTCIIBHBIC
peakinuu

1. 3amaun Ha cocTaBJICHHUE
YPaBHEHUH PEAKLUN:

— COCIMHCHUS, 3aMCIICHHS,
pasnokeHus, 0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCIIOJL30BaHUEM METOIa
AJIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIIECTBA MK 00BEMA

>




THnbI OLEHOYHEIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MepOonpUATHI
ra30B [0 U3BECTHOMY KOJIMUYECTBY
BELIECTBA, MAacce WIN 00BEMY
OJIHOTO U3 y4acTBYIOIIUX B
peaklu BELIECTB; PACUETHI
Macchl (00bEMa, KOTM4ecTBa
BEILIECTBA) IPOAYKTOB PEAKIINY,
€CIIU OZIHO U3 BELLECTB UMEET
IpUMeCH
2.2 DNeKTpoIuTHYECKas] CocTaBisTh ypaBHEHUS 1. 3aganHus Ha cocTaBieHUe
JMCCOLMALUS U MOHHBIA |XMMHUYECKUX peaKIMu MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH HMOHHOro 0OMeHa ¢ peaKIuii ¢ y4acTHeM KHUCJIOT,
y4acTUEM OCHOBAaHMU U COJIEH,
HEOPraHMYECKUX BEIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

3 Pa3nea 3. Crpoenue u |HccaenoBath ctpoenue u | KonTpoJsbHas pabora
CBOIICTBA CBOICTBA «CBOHCTBa HEOPraHHYECKUX
HEOPraHu4ecCKux HEOPraHH4eCKHUX BeLECTB)»

BeIeCTB BeLIECTB

3.1 | OK01 |Knaccudukamms, Knaccudumuposars 1. Tect «<HomeHnknatypa u
HOMEHKJIaTypa HEOpraHu4ecKue Ha3BaHHE HEOPTaHUYECKUX
CTpOEHHuE BEIIIECTBA B COOTBETCTBUHU |BEILLECTB UCXOAS U3 UX
HEOpPraHUYECKUX C UX CTPOEHUEM XUMHUUYECKON (OPMYJIbI TN
BELIECTB COCTaBJICHHE XUMUYECKON

(hopMyITBI HCXO/IS U3 Ha3BAHUS
BEILIECTBA I10 MEXIYHAPOAHOU
WU TPUBUAJIBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MAaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. lIpakTuyueckue 3agaHus 1Mo
KJIacCu(pUKaLUK, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPTraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTHyeckue 3aaHus Ha
oTpeJieIeHue XUMUYECKON
aKTUBHOCTH BEUIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON
CBSI3U M TUTIA KPUCTAJUTMIECKOMH
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THnbI OLEHOYHEIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MepOonpUATHIH
peleTKu
3.2 | OK 01 DUBNKO-XUMHUYECKIE YcranaBinuBaTh 1. Tect «Ocobennoctu
OK 02 CBOMCTBa 3aBHUCHMOCTh (PU3HUKO- XUMHYECKHUX CBONCTB OKCHIOB,
HEOPraHUYECKUX XUMHUYECKHX CBOMCTB KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
BEILIECTB HEOPraHWYECKHUX BEIIECTB |TUAPOKCHUIOB U COJIEHM.
OT CTPOEHUSI aTOMOB U 2. 3ajaHus Ha COCTaBJICHUE
MOJIEKYJI, @ TAK)KE TUNIA  |YPAaBHEHUU XMMUYECKUX pEeaKIUi
KpUCTAJUTMYECKOU C y4acCTHEM IMPOCTHIX U CIOKHBIX
peleTKu HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJNIOB, HEMETAJUIOB U
aM(}OTEpHBIX IEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX UX
CBOMCTBA U CIIOCOOBI TOTYYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHWYECKHUX BEIECTB
3.3 | OK 01 Nnentudukanus Hccnenosars 1. IIpakTMKO-OpHEHTHPOBAHHBIE
OK 02 HEOPTaHUYIECKHAX KAaYECTBEHHBIE PEAKIIAHN 3aJIaHUS 110 COCTABJICHUIO
OK 04 |[BemecTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKHUX PEAKLNN C y4aCTHEM

HCOPraHN4YCCKUX BCIICCTB,
HCTIOJIB3YCMBIX UL UX
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OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THnbI OLEHOYHEIX
MeponpUusTHI

HJIeHTU(DHUKAITNN.
2.JIaboparopnas pabota:
“Unentuduxarms
HEOPraHUYECKUX BEIIeCTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHu4YecKux
BellecTB

HccaenoBarb cTpoeHue U
CBOMCTBA OPraHUYeCKHUX
BeLIECTB

KonTtpoabnas padora
«CTpoeHue u cBoiicTBa
OpPraHn4ecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIECTB

Knaccugunuponartsb
OpraHUYEeCKHE BEIECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

1. 3agaHus Ha COCTABIICHUE
Ha3BaHUN OPraHUYCCKUX
COCMHEHUI IO TPUBHUAIILHOU UJIU
MEKTyHapOAHOMN
CUCTeMaTUYECKON HOMEHKIIAType.
2. 3aaHus Ha COCTABJICHHC
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYECKUX BEIIECTB
OTIEJIbHBIX KJIACCOB.

3. 3ajauu Ha onpeeeHue
npocTeiiien GopMyIibl
OpPraHUYECKON MOJIEKYJIIbI, UCXOs
U3 DJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHCHUH_

YcranaBiuBaTh
3aBUCUMOCTH (PH3HUKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKUX BEUIECTB OT
CTPOEHUS MOJIEKYJI

1. 3aganus Ha cocTaBlIeHHE
YpaBHEHUN XUMHUYECKUX PEaKIUi
C y4acCTHEM OPTraHUYECKUX
BEIIIECTB HA OCHOBAHUU UX
COCTaBa M CTPOEHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaAKIIUH,
WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKUUN U
TEHETUYECKOMN CBSI3HU
OpPTraHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.

3. PacuerHble 3a1auu 10
YpaBHEHUSIM PEAKILIM C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpaleHusi OpraHU4eCKux
BEILIECTB IIPX HAarpeBaHuu"
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THnbI OLEHOYHEIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MepOonpUATHI
4.3 | OKO01 |Unentuduxarnus UccnenoBartp 1.IIpakTHKO-OpHUEHTHPOBAHHBIC
OK 02 |opraHn4yecKux BELIECTB, [KAUECTBEHHbIE PEAKLIUU  |3a/laHus [I0 COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYEeCKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[IK 4.4. |npumMeHeHHE B OBITOBOW |COCAMHEHUH OT/ENbHBIX |OPraHUYECKHX BEIECTB, B T.U.
U IPOU3BOJICTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX JJIS UX
NesTeIbHOCTH YeJI0BEKa UIEHTU(QUKALMU B OBITY U
IPOMBIIIIJIEHHOCTH.
2.JIaboparopnas paboTa:
“UnenTuduKanus opraHndecKux
COCIMHEHUN OTAEIHLHBIX KJIacCOB”’
5 Paznean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUs XHMHYECKHX peakuui
XHMHYECKHX peakuui
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 |peakuuii. XuMHUYECKOE |BJIMSHUE KOHLIEHTPALlUU |TEOPETUYECKHE 3aJJaHUs Ha
paBHOBeCHE pearupyomux BeecTB U |aHaau3 GakTOpOB, BIUSAIOLIMX HA
TeMIIepaTypbl Ha CKOPOCTh [M3MEHEHNE CKOPOCTH XMMUYECKOM
XMMHUYECKHUX peaKuil peakuuu. [IpakTuko-
XapakTepu30BaTh OpPUEHTHUPOBAHHbIC 3a/1aHUS HA
BIIUSTHUE U3MEHEHUS npUMeHeHre npuHuuna Jle-
KOHIIEHTpaluu Bemects, |lllaTenbe 11 HaxoXkACHUS
peaxkiuu cpeasl u HaIlpaBJIEHUS CMEIIECHUS
TEeMIIEpaTypbl Ha paBHOBECHS] XUMUYECKON peaKkIuu
CMEIlEHHE XUMUYECKOTO  |M aHau3 (PaKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3nea 6. PacTtBopsl PacTBOPBLI € 32JaHHBIMHA
XapaKTePUCTHKAMU
6.1 | OKO01 |Ilonsarue o pactBopax |Pa3nuuarh UCTHHHBIE 1. 3amaun Ha IPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpPOB.
2. [IpakTuKO-OpUEHTHPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJI0BEKa
6.2 | OKO01 |HccnenoBanue cBoiictB |HccnenoBaTh GU3MKO- JlaboparopHas pabota
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”

HCTHUHHBIX PACTBOPOB
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THnbI OLEHOYHEIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpUsITHI
Il | IlpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COlepP:KaHNe (Colep:KaHue MPUKJIATHOTO MOXYJIA)
7 Pa3zpen 7. OuenuBaTh NOCJeACTBHS |3alUTa Kelca (¢ yueToM
Xumus B ObITY U ObITOBOI U Oyayuei npogeccuoHaJIbHOM
NPOU3BOACTBECHHOM NMPOU3BOACTBECHHOMI AesiTeJIbHOCTH)
JAeATEIbHOCTH JAeATEIbHOCTH YeJI0BeKa
qej10BeKa ¢ MO3UIUMA
JIKO0JIOIrnIecKoi
0e30macHOCTH
OK 01 |[Xumwus B ObITY U OnenuBats nocnencteus | Ketic (¢ yaerom Oymymieit
OK 02 |mpou3BOJICTBEHHOM OBITOBOM U npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |[POU3BOJICTBEHHOM JESATEeTLHOCTH)
OK 07 NEITEILHOCTH YeyloBeKa ¢ |B0o3MOKHEIE TEMEI KEHCOB:
IIK 1.8 no3umi dxkonornyeckoit  |1. [Morennenue kiumara u

0e30macHOCTH

BBICBOOOYK/ICHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.
2. Bynyuie matepuaisl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBsle maTepuansl ams
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB
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