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PabGouass mporpamMma y4eOHOW HJUCHUIUIMHBI pa3paboraHa Ha ocHoBe DenepanbHOTO
rocyIapcTBEHHOro oOpaszoBatenbpHoro cragaapta (nanee ®I'OC) cpennero mpodeccnoHamTbsHOTO
obpazoBanus (manee CIIO) mo cmemumanprocTH: 09.02.01 KoMmmbloTepHbIE CHCTEMBI U
KOMIUIEKCHI, yTBepxkaeHHoro Ilpukazom Mununcrepersa npocsemienus Poccun ot 25.05.2022 N
362; pekoMeHAalMd 110 OPTaHU3AIMH MOJTYYCHHS CPEAHET0 00IIero oopa3oBaHus B Mpeaenax
OCBOCHHSI 00pa30BaTEIbHBIX MPOTPaMM CpPEIHEro NMpodheccCHOHAILHOTO 0Opa3oBaHMs Ha 0Oasze
OCHOBHOTO 00mero ooOpa3oBaHus, ¢ Y4YETOM MPUMEPHONH OCHOBHOH 00pa3oBaTEIIbHOMN
pOrpaMMBI cpeHero 00IIero o0pa3oBaHus, OJO0OPEHHOHN penieHueM (enepanbHOro yaeOHo-
METOANYECKOr0 00BbequHEHNs 110 001eMy oopazoBaHuio (MpoTokoa Ne 14 ot «30» Hos0ps 2022
I.) AJIs CHEeUaIbHOCTH:

09.02.01 KomnproTepHBIE CUCTEMBI U KOMIIJIEKCHI.

Opranuzanusi-pa3paboTuuk: PbUIbCKUM aBUAIIMOHHBIA TEXHUYECKUH KOIEMK - (unman
(dbenepalbHOTO0 TOCYJAapPCTBEHHOTO OFOKETHOTO 00pa30BATEIbHOTO YUPEKIACHHUS BBICIIETO
oOpa3oBaHusi «MOCKOBCKMI TOCYAApCTBEHHBIH TEXHMYECKHH YHUBEPCUTET TIpakIaHCKOH
auarum» (MI'TY TA).

[IporpamMmmy coctaBui:

becconosa H.E., mpenogasatens Peuibckoro ATK - punuana MI'TY T'A

Peuensenr:
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[Ipotokomn Ne OT « » 2023 r.

[Ipeacenarens nukioBoi komuccuu OT/] becconosa H.E.

Pabouas mporpamma paccMoTpeHa U peKOMEHI0BaHa METOAMYECKUM COBETOM KOJLIEIKA.

[IpoTokomn Ne OT « » 2023 .

Metoauct Cene3uena A.E.




COJIEPKAHUE

1. O6mas xapakTepucTuKa padodeil mporpaMMbl 00111e00pa30BATENbHON TUCHUILTHHBI « XHUMHS».4

2. CTpyKTypa U coiep:kaHue 00111e00paA30BATEIbHON JHCHMIIMHBL. ......ccooveeernrieennereenreeenereeesnmenees 10
3. YcaoBus peanuzanuu padoueil nporpaMmMbl 0011e00pa30BaATeNbHON JUCHUIIIHHDL. ........cccnnn..... 22
4. KoHTpOJIb M OLleHKa pe3yJIbTATOB 0CBOEHHS 00111e00pa30BATEJbHON AUCHMIITIHHBL. .........cc......... 24



1. O0mas xapakrepucTuka padoueii mporpaMMsbl
0011e00pa3oBaTEJIbHOM JUCHUIIJIMHBI « XHMUSD)

1.1. MecTO0 AUCUMILUIMHBI B CTPYKTYpe OCHOBHOH NpogeccHOHAILHOMI
o0pa3oBaTeJbHON MPOrPAMMBbI:

Oo6meoOpazoBatenbHas gucuuminaa OYI.10 «Xumus»  sSBIgeTCS
o0si3aTeNTbHOM  4acThio  001e00pa3oBaTeIbHOTO  IUKJIa  0Opa3oBaTeIbHOMN
nporpaMmMbl B cootBercTBUM ¢  DPI'OC mno cmnemmansHoct  09.02.01
KommbroTepHbIie CUCTEMBI B KOMILJIEKCHI.

1.2. Heau u muianupyemble pe3yJbTaThl OCBOCHHS AUCHUILIUHBI:

1.2.1. lleau u 3aa494 TUCHUILIMHBI

Coneprxanue mporpaMMbl 00Ie00pa30BaTeIbHON AUCITUIUTHHBL « XAMUSD)
HaIpaBJI€HO Ha JIOCTHXKEHHE CIEIYIOUIUX Lejel: (popMUpOBaHUE Yy CTYAEHTOB
MIPEACTABICHUS] O XUMUYECKOW COCTaBJSIOIIENM €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa KaK OCHOBBI TMPHHITHS PEIICHWA B >KU3HEHHBIX M MPOU3BOACTBEHHBIX
CUTYalUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOIHOU Ccpee.

3agaum JUCUMILIUHBI:

1) cpopmupoBaTh NOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAaHUs XUMHUYECKUX
IPOLIECCOB U BJICHUH B OKpYXKaroIllel cpenie, NeJIOCTHON HayYHOU KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTABIATH (POPMYJIbI HEOPTAHUYECKUX M OPTaHUYECKUX
BEUIECTB, YPAaBHEHHUS XUMHUYECKMX  peakiui, OOBSICHATH HX  CMBICIH,
MHTEPIIPETUPOBATH PE3YJIbTaThl XUMHUUECKHX IKCIIEPUMEHTOB,

3) cdopMHpOBaTH HaBbIKM HPOBEICHUS NPOCTEHIINX XUMHUYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUI C COONIIOIGHHEM TIpaBui 0€30MacHOro
oOpallleHHs C BEelIeCTBaMU U JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHMS UCIOJb30BaTh HHPOPMALIMIO XUMHUECKOTO XapaKkrepa 13
pa3TUYHBIX UCTOYHHUKOB;

5) cdopmupoBaTh yYMEHHMS TNPOTHO3UPOBATH  MOCIEJACTBUS  CBOEH
NESATEIbHOCTH W XMMHWYECKUX TMPUPOAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopMupoOBaTh MOHUMAHNUE 3HAYUMOCTHU JOCTHIKEHUH XUMUUECKON HayKH
Y TEXHOJIOTUH AJIs Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOM cep.

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOEHHUS 0011e00pa30BaTeIbLHOM
aucuIIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



- YCTaHaBHHBaTB CyTHCCTBeHHBﬁi HpHSHaK i
OCHOBaHUSl [UIsl CpaBHEHHUA, KiIacCU(UKAIUU H
00001IIcHHS;

- OmpeneNsTh LeTu JAeATeIbHOCTH,
HapaMeTpI)I nu KpI/ITCpI/II/I HUX OJOCTUKCHUAA,
- BBISIBIISITh 3aKOHOMEPHOCTU U TPOTHBOPEUHS B
paCCManI/IBaeMI)IX SIBJICHUAX

3aJaBaTb

Kon n ILnanupyemble pe3yabTaThl 0CBOCHHS M CUUIIHHbI

HAaHMEHOBaHHe

(popmupyembIx O6mue' JucuMnaInHapHble’

KOMIIEeTCHIIUH

OK 01. B yacTu TPyA0BOI0 BOCIIMTAHMSA: - BJAJECTh CUCTEMOM XUMHUYECKHMX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE

Bribupats - TOTOBHOCTb K TpYAY, OCO3HaHME LEHHOCTH | MOHATHUSA (XMMHUYECKMHA 3JEMEHT, aToM, 3JEeKTpoHHas o0ojiouka aroma, s-, p-, d-

CIIOCOObI MacTepcTBa, TPYI0JII00ue; AIIEKTPOHHBIC opOuTanu aTOMOB, WOH, MOJICKYJIa, BAJICHTHOCTD,

peuieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JIE€ATEIBHOCTH | DJIEKTPOOTPULIATEIBbHOCTb, CTEIICHb OKHUCIICHMS, XMMHUYECKas CBA3b, MOJIb, MOJSApHAas

npodeccuoHanb | TEXHOJIOTHYECKON u COLIMAJIbHOW | Macca, MOJISIpHBbIM O0BEM, YIJIEPOJHBIA CKeNeT, (YHKIMOHANbHAs TpyIa, paguka,

HOH HaNpaBJICHHOCTH, CHOCOOHOCTh WHHUIMUPOBATH, | U30MEPHUS, U30MEPbl, TOMOJIOTUYECKUNA P, TOMOJOIH, YIJIEBOJOPOIbl, KUCIOPOA- U

NEeATEIbHOCTH IUIAHUPOBaTh M CaMOCTOSITENIbHO — BBIMOJHSATH | Q30TCOJAEpPIKAIINE COSAUHEHUs, OMOJIOTUYECKN aKTHBHbBIE BELIECTBa (YTJI€BOJBI, KUPBHI,

IIPUMEHUTEIBHO | TAKYIO IEATEIbHOCTD; OenKu), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUS,

K pa3JIMYHbIM - HUHTEpEC K pa3IMYHBIM chepaM | KpUCTaJUIMYECKasi ~ pelieTka, TUIObl  XUMHUYECKUX  peakiuil  (OKUCIUTENbHO-

KOHTEKCTam npodecCHOHATIBLHOMN 1A TeIbHOCTH, BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJOTEPMUYECKHE, peakIMM MOHHOTO OOMEHa), pacTBOp,
OBiajeHHe  YHMBEPCAJIBHBIMH  YYeOHBIMHM | DJIEKTPOJUTHI, HEAJIEKTPOJIUTHI, OSJEKTPOIUTUYECKAs JUCCOLMALUSA, OKUCIUTEND,
NMO3HABATEJIbLHBIMHU ACHCTBUAMM: BOCCTAHOBUTEJIb, CKOPOCTh XMMHUYECKON peakiH, XUMHUYECKOEe PABHOBECHE), TECOPHH U
a) 0azoBble JIOTHYECKHUe 1elicTBUSA: 3aKOHBI (TEOpHsl XMMHUYECKOIO CTPOEHHs opraHmdyeckux BemectB A.M. bytneposa,
- CaMOCTOSITEJIBHO ¢bopmynarpoBaTh U | TEOpUs DJIEKTPOIUTUYECKON auccouuanuy, rnepuonudeckuil 3akon [[.1. Menzeneesa,
aKkTyaJlu3upoBaTh NpoOJeMy, paccMaTpuUBaTh €€ | 3aKOH COXPAaHEHHs MacChl), 3aKOHOMEPHOCTHM, CHUMBOJIMYECKHUN S3BIK XHUMHUH,
BCECTOPOHHE; (aKTOJOTMUYECKUE CBEIEHUS O CBOWCTBaX, COCTaBe, MOJIYYEHHH U Oe30MacHOM

WCIIOJIb30BAaHUU BAXKHEHIIMX HEOPraHMYECKUX W OPraHWYeCKHMX BEIIECTB B OBITY U
IIPAKTUYECKOH IEATEIbHOCTH YEJI0OBEKa;

- YMETb BBISBISITH XapaKTE€pHbIE TNPU3HAKM U B3aUMOCBS3b HM3yUEHHBIX TOHSTHI,
IPUMEHATh COOTBETCTBYIOIIME IOHATHA IIPM ONHCAHMM CTPOEHUS M CBOMCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB M UX MPEBpAIllEHUH; BBISBISATh B3aUMOCBA3h
XMUMUYECKUX 3HAHUM C MOHATHAMM M HPEACTABICHUSAMHU APYTUX €CTECTBEHHOHAYUHBIX
IPEIMETOB;

! YKa3bIBaOTCS JIMYHOCTHbIE U MeTanpeamMeTHble pe3ynbTaThl n3 ®rOC COO (B nocnenHen pegakumm ot 12.08.2022) B oTrnarosibHon gopme,
dhopmmpyembie 0bLeobpasoBaTeNbHOW ANCLMMIIVHON
2 IncumnnanHapHble (NpeameTHble) pe3y/ibTaTbhl YKa3biBAlOTCA B COOTBETCTBUM C METOANKON NMpenofaBaHnsa AUCLUMNINHBI




- BHOCHUTH KOppeKTI/IBBI B JACATCIIbHOCTD,
OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IMEISM,
OLICHUBAThHb pI/ICKI/I HOCJ'IGIICTBI/If/'I JACATCIIbHOCTH,

- pa3BUBaTh KPEATHBHOE MBIILICHUE IIPH
peH_IeHI/II/I KNU3HCHHBIX HpO6JIeM

0) 0a30BbIe HCCIeI0BATEIbCKHE TelCTBHSA:

- BJIQJICTh HABBIKAMU Yy4COHO-HCCIIET0BATEIbCKOM
U TPOCKTHOM  JCATEILHOCTH,  HaBBIKAMM
paspelieHus mpooieM;

- BBIABJIATH NPUYHHHO-CICACTBCHHBIC CBSI3U H
aKTyaHH?;HpOBaTB 3a)1at1y, BBIABHUT'aThb FI/IHOTCSY ce
pelIeHuUS, HaXOJIUTh apryMeHThI JUISt
JI0Ka3aTeIbCTBA CBOUX YTBEPIXKICHUH, 3a1aBaTh
rapaMeTpsl U KPUTEPUH PEIICHHS,

- aHaJII/I3I/IpOBaTB HOJIy‘-IeHHBIe B XOoIO€ peH.[eHI/ISI
3aJla4l Pe3yJIbTAaThl, KPUTHUECKH OIICHHBATh WX
JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MCHECHHE B
HOBBIX YCJIOBHSX;

- yMeTB HepeHOCI/ITB 3HAHUS B HO3HaBaTeJIBHYIO u
MPAKTUYECKYIO0 00JIACTH KU3HEICATSIIBHOCTH,

- yYMETb HHTETPUPOBATH 3HAHUSA U3 pPa3HBIX
MPEeIMETHBIX 00IacTel;

- BbIABUT'ATb HOBBEIC nacu,
OPUTHHAJIBHBIC TTOJIXO/IbI U PEIICHUS;
- CIIOCOOHOCTE UX HCIIOIL30BAHUA B
MMO3HABATEIIBHON M COITMAIEHOM MPaKTHKE

npeaiaraTh

- YMETh MCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKHX COCAMHEHUN MEXTyHApOIHOTO
COI03a TEOPETHUYECKOM M MPUKIAAHON XMMHHM U TPUBUAIbHBIC HAa3BAHUS BaKHEUIIIMX
BEIIECTB (ITWICH, alleTHIICH, TIUIEepUH, (EHON, (OpMaNbIErH, YKCYCHas KHCIIOTa,
[JIMIUH, YTrapHBIA ra3, YIJIEKUCIIbIM ra3, aMMHakK, raieHasl u3BeCTh, HeralieHas U3BEeCTb,
MUTBEBAsI COJa M JIPYTHX), COCTABJIATH (DOPMYJIBI HEOPTAHUYCCKUX W OPTaHHUYECKUX
BEIIIECTB, YPaBHEHUS XHUMHUYECKHX pEaKIui, OOBACHATh HX CMBICI; IOATBEPXKIATh
XapaKTEPHbIE XUMUYECKUE CBOKMCTBA BEIIECTB COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMU U
3alUCAMH YPAaBHEHH XUMUYECKUX PEAKIINIA;

- YMETh YCTaHABJIMBATH NPUHAJIEAKHOCTh U3YUEHHBIX HEOPTaHUUYECKUX U OPraHUYECKUX
BEIIIECTB K OIpPEJEICHHBIM KJIaccaM M TpYIIaM COCIUHEHUM, XapaKTepu30BaTh HX
COCTaB M Ba)KHEWIIIME CBOMCTBA; ONMPEIENISITh BUIbI XUMUUECKUX CBSI3ei (KOBaJICHTHAs,
HWOHHAs, METAUTNYECKas, BOJOPOAHAS), THIIBI KPUCTALIUNYECKUX PEIIETOK BEIIECTB;
KIIACCU(PUITUPOBATH XUMUYICCKUE PEAKIINN;

- chopMHpPOBATh MPEJCTABICHUS: O XUMHUECKOW COCTaBIIAIOIICH €CTECTBEHHOHAYYHON
KapTUHBl MHpA, POJIM XWMHUU B TO3HAHWU SBICHUA TPUPOILI, B (OPMUPOBAHUU
MBIIIICHUS W KYJbTYPBl JUYHOCTH, €€ (PYHKITMOHAIIBHOW TPaMOTHOCTH, HEOOXOIMMOM
JUTSL pelIeHHs] TPAKTHYECKUX 3a7a4 M JKOJOTUYSCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBBIO U PUPOTHOM CpEIE;

- YMETh TPOBOJUTH PACUYETHl 110 XUMHUYECKHM (HOpMYyJIaM U YPAaBHCHUSIM XHUMHUYECKUX
peaKIuii C HCIOJIb30BaHHEM (U3HUYECKUX BEJIWYUH, XapaKTEPHU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMAaJbHBIC YCIIOBHSI) Ta30B, KOJIHMYECTBA
BEIIIECTBA; MCIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHMS ISl TIPUHATHUS PEUICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonsi3oBath
COBpPEMEHHBIE
CpeacTBa
MIOMCKa, aHaIM3a
"

B o6s1acTH HEHHOCTH HAYYHOI'O NIO3HAHUS:

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOILECTBEHHOM NpPaKTUKH,
OCHOBaHHOTO Ha Jaore KyJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa B

- YMEThb IUIAHUPOBAaTh U BBINOJHATh XHUMHUYECKUH OKCIEPUMEHT (IIPEeBPALLEHUS
OpPraHMYECKUX BELIECTB IPU HAIPEBAaHUU, IIOJyUYEHUE ITUIICHA U U3YYEHUE €ro CBOMCTB,
KAUECTBEHHBIC PEAKIMM HAa AJbJICIHAbl, KpaxMmall, YKCYCHYIO KHUCJIOTY; JACHATypauus
O€JKOB NpH HArpeBaHUM, LBETHbIE PEAKLUU OEJIKOB; NMPOBOAMUTH PEAKLIUU HOHHOTO
oOMeHa, OmpeAemsaTh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEakIUH Ha Cyibdart-,
KapOOHaT- M XJIOPHJ-aHMOHbI, Ha KaTHOH aMMOHMUs; pellaTh SKCIEepPUMEHTAIbHbIE
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HWHTEPIIPETAINH
nHpopManuu u
nH(POPMAIMOHH
ble TEXHOJIOTUHU
JUISt
BBITIOJTHEHHUSI
3a1a4
npogeccuoHalb
HOU
JeSITeNIbHOCTH

MIOJIMKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM U YUTATEIIbCKOM
KYJBTYpPbl KaK CpeICTBa B3aUMOJICHCTBUSA MEXIY
JIIOZbMU U TIO3HAHUS MUPA;

- OCO3HAHME ILICHHOCTH HAy4YHOW JEATEIIbHOCTH,

T'OTOBHOCTBb OCYHICCTBIIATH IIPOCKTHYIO u
HCCICO0BATCIILCKYIO JACATCIIBHOCTD
HUHAUBHUAYAJIBHO U B I'PYIIIC,

OB.]'Ia}leHI/Ie YuuBEpcCaJdbHBIMHA yqeﬁnban

MO3HABATEJIbLHBIMU JefiCTBUSIMU:

B) padorta ¢ nHgopmanmeii:

- BJIQJIETh HaBBIKAMH ITOJyYSHUS! HHPOPMAIMU U3
UCTOYHHKOB pPAa3HBIX THUIOB, CAMOCTOSATEIBHO
OCYIIECTBIISATh MOUCK, aHAJIH3, CHCTEMaTH3AIHIO
U UHTEpOpeTanuio HH(GOpPMAIMK  Pa3ITHYHBIX
BUJIOB U ()OPM TIPE/ICTABIICHNUS;

- CO37aBaTh TEKCTHl B PA3NUYHBIX (opmarax ¢
Y4eTOM Ha3HauYeHHs WHQPOPMAIMH W LEJIeBON
ayJIUTOPUH, BBIOUpAs ONTUMAIBHYIO (QopMy
NpeACTaBICHNS M BU3yaJIH3aLlUHY;

- OIICHHMBATh JIOCTOBEPHOCTBH, JIETUTUMHOCTb
uHpOpMaIMK, €€ COOTBETCTBUE TIPAaBOBBIM U
MOpPaJIbHO-3THYECKIM HOpMaM;

- HCIIONIb30BaTh CpEACTBA MH()OPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJOTMHA B pEIICeHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX u
OpPTaHU3aAIlMOHHBIX  3aJa4 ¢  COONIOJICHHEM
TpeboBaHMI SPrOHOMHUKH, TEXHHUKH
0€30MacHOCTH, THTHEHBI, pPecypcocOepeKeHus,
NpaBOBBIX M OTHYECKHX  HOPM,  HOPM
nH(OPMAIMOHHON 0€30MMaCHOCTH;

- BJIaJIeTh HABBIKAMU PACIIO3HABAHUSI U 3AIUTHI

3azaun 1o remaMm "Mertamibl" u "HeMerannel") B COOTBETCTBUU C MpaBUIaMH TEXHUKHU
0e3omacHOCTH MNpHU OOpallleHMH C BelIeCTBaMH M J1a0OpaTOPHBIM 00OPYIOBaHUEM;
NPEJCTABIATh PE3yJIbTaThl XUMHUYECKOTO IKCIEPUMEHTa B (hopMe 3ammcu ypaBHEHUH
COOTBETCTBYIOIMX Peakuuil 1 (GOpMyIupoBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMETh AaHAJIM3MPOBATh XHWMHUYECKYI0 HH(OpMAIMIO, MOJy4aeMyl0 W3 pa3HBIX
UCTOYHHUKOB (CpelCTB MaccoBOi MH(popMaluu, cetb IHTepHeT u npyrue);

- BJIaJIETh OCHOBHBIMH METOJaMHU HAayYHOT'O NO3HAHMSI BELIECTB M XMMHUUYECKUX SBJICHUM
(HabmoieHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI MO0 XUMHUECKUM (HOpMysiaM U YpaBHEHHSIM XUMHUYECKHUX
peakuui ¢ UCHOJIb30BaHHMEM (HU3UYECKUX BEJIMYMH, XapaKTEpPU3YIOLIUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJbHbIE YCIIOBHS) T'a30B, KOJTUYECTBA
BEIIIECTBA; MCIIOJIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS JUIsl IPUHATUS pEIICHUl B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




uHpopManuu, HHOPMAITMOHHOH 0€30acHOCTH
JMYHOCTH;

OK 04.
DddexTuBHO
B3aMMO/ICICTBO
BaTh U paboTaTh
B KOJUICKTUBE U
KOMaHJ1e

- TOTOBHOCTD K CaMOPa3BHUTHIO,
CaMOCTOSATEIIFHOCTH M CaMOOIIPEIEIICHUIO;
-OBJIa/ICHUE HaBbIKaMU y4eOHo-

HCCIIC/IOBATEILCKOW, MPOEKTHOM M COIMAJIbHOU
JIeITEIILHOCTH,

OsBJaagenue YHHBepPCAJbHBIMU
KOMMYHHKATUBHBIMH /Ie/iCTBUSIMH:

0) coBMecTHAasl JeATeJIbHOCTD:

- TOHMMAThb W UCIOJB30BaTh MPEUMYIECTBA
KOMaHAHOW ¥ UHJIUBUIYaIbHOU paboThI;

- NPUHUMATH LIETM COBMECTHOM IE€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPJIMHUPOBATH JECHCTBUS 110
€¢ JIOCTIDKCHHMIO. COCTAaBIIATh IIJIaH JCHCTBHH,
pacmpeneniarb pold C  Y4eTOM  MHEHUH
YYaCTHUKOB OOCYXIAaTh Pe3yIbTaThl COBMECTHOMN
padoTHI;

- KOOPJIMHUPOBATh U BBINOJHATH paboOTy B
YCIIOBUSX peanbHOrO, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

- OCYWIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYaLUAX, MPOSIBIATH

TBOPYECTBO u BOOOpaXkeHue, OBITH
WHUITUATHBHBIM
Oguajenue YHUBEPCAJIBLHBIMH

peryJsATUBHBIMU AeHCTBUAMM:

I') IPUHATHE Ce0s1 M APYTUX JIOdeH:

- TpPUHUMATh MOTHBBI M apryMEHTBI JPYTUX
JIOJIeH IpU aHaNu3e Pe3yIbTaTOB AESTEIbHOCTH,

- IPU3HABaTh CBOE MPABO U MPABO JAPYTUX JIIOACH
Ha OIIHOKH;

- YMEThb IUIAHUPOBAaTh U BBINOJHATh XHUMHUYECKUH OKCIEPUMEHT (IIPEeBPALLEHUS
OpPraHUYECKUX BEIECTB IPU HarpeBaHUU, MOJIyUYeHHE STUIIEHA U U3yYEeHUE €ro CBOUCTB,
KaueCTBEHHbIE PEAKIMM Ha albJETHJbl, KpaxMmall, YKCYCHYI KHUCJIOTY; JI€HaTypaius
O€JKOB NpH HArpeBaHUM, LBETHbIE PEAKLUU OEJIKOB; NMPOBOAMUTH PEAKLIUU HOHHOTO
oOMeHa, OmpeAeNsaTh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEakIUH Ha Cyibdart-,
KapOOHaT- M XJIOPUJI-aHUOHBI, Ha KaTHMOH aMMOHUs; pellaTh SKCIEPUMEHTAJIbHbIE
3azaun 1o reMaMm "Mertamibl" U "Hemeranel") B COOTBETCTBUU C MpaBUIaMH TEXHUKHU
0e3omacHOCTH IpHU OOpallleHMH € BellecCTBaMH M J1aOOpaTOPHBIM 00OPYIOBaHUEM;
IPEJICTaBIATh PE3YIbTaThl XMMHUECKOIO SKCIIEPUMEHTa B (hOpME 3amUCH ypaBHEHUI
COOTBETCTBYIOIMX Peakuuil 1 (GOpMyIUpOBaTh BHIBOIbI HA OCHOBE 3TUX PE3YJIbTAaTOB




- pa3BHUBAaTH CIIOCOOHOCTh ITOHUMATh MHp C
MMO3UIMKU APYTOI'0 YCJI0OBCKA,

OK 07.
CoielicTBOBATH
COXpaHEHUIO
OKpY’Karolen
cpenpl,
pecypcocOepex
CHMIO,
MIPUMECHSTH
3HaHUA 00
H3MEHEHHUU
KJIuMara,
TIPUHITATIBI
OEpEKITUBOTO
MIPOM3BOICTBA,
3 PEeKTHBHO
JIIENUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIUsAX

B 001acTH 3K0J10r14€CKOr0 BOCIIMTAHUA:

- ¢(hOpMHUPOBAHHOCThH JKOJOTHYECKON KYIbTYpHI,
IMOHHUMAaHUE BIUSHUS COLMAILHO-YKOHOMMYCCKUX
MPOIECCOB HAa  COCTOSIHUE  MPUPOJAHOM U
COIIMAIBHOW Cpelbl, OCO3HAaHHUE TJI00AIBHOTO
XapakKTepa KOJOTHUECKHUX MPOoOIeM;

- IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIECHUCTBUUA B
OKpY’Kalolllel cpele Ha OCHOBE 3HAHUS Lelel
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE HEMNPUATHE JCUCTBUNA, NPUHOCSAIIUX
BpEJl OKPYXAIOIIEH Cpeae;

- yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIC
9KOJIOTUYECKUE TOCIIECTBUS MPEANPUHUMACMBIX
JNEUCTBUM, IPEOTBPALIATh UX;

- pacumpenme OITBITA
AKOJIOTMYECKOU HANPaBJIECHHOCTH;
- OBJIaJICHUE HABBIKAMH y4E€OHO-
HCCIIEIOBATEIHCKOU, MPOEKTHOM M COIIMaIbHOM
JIeITEIILHOCTH,

JACATCIIBHOCTH

- copMHUPOBATH MPEICTABICHHS: O XUMHUYCCKOW COCTABJISIOIICH €CTECTBEHHOHAYYIHOMN
KapTUHBl MHpaA, POJIM XHMMHUU B TO3HAHWUU SIBICHUW NOPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHAST U KYJbTYPBI JIMYHOCTH, €€ (PYHKIIMOHATHHONW TPAaMOTHOCTH, HEOOXOIUMOI
JUISL pelIeHHs] TMPaKTHYECKUX 3a]ad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJIHOM CPEE;

- yMeThb COOJIIO/IaTh MpaBUjIa AKOJIOTMYECKU ILIENECOOOpPa3HOTO MOBEIACHHS B OBITY H
TPYAOBON AEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS M OKPY KaroIIEH
MPUPOJHON Cpebl; YUYUTHIBATh ONACHOCTh BO3JCUCTBUS HA JKUBbIE OpPraHU3MbI
ONPEACIICHHBIX BEIIECTB, ITOHMMAs CMBICI II0KA3aTelisl NPEACIbHON JOMYCTUMOMN
KOHLIEHTpaluu




Koan

HﬂannpyeMLIe pe3yJbTaThbl 0CBOCHUA TUCIHUIIINHBI

HAaMMCHOBaHHE
(popmupyembIX
KOMIICTCHIIUU
IIK 1.1. AHanu3upoBaTh TPEOOBAHUS TEXHUYECKOTO 33/IaHUS Ha
MIPOEKTUPOBAHNE LIUPPOBBIX CUCTEM
IIK 1.2. Pa3pabarbiBaTh CXE€MBbI 3JIEKTPOHHBIX YCTPONCTB HA OCHOBE
MHTETPaJIbHBIX CXEM Pa3HOU CTEIIEHU MHTETPALUU B
COOTBETCTBHUM C TEXHUYECKUM 3aJaHUEM.
I1K 2.3. BpInonHATh MHTErpalvio MOJYJIEN B YIPABJSIOUIYIO IPOrPaMMYy.
IIK 3.1. IIpoBOANTE KOHTPOJIL TAPAMETPOB, AUATHOCTUKY U

BOCCTaHOBJIEHHE pabOTOCIIOCOOHOCTH LIU(PPOBBIX YCTPOUCTB
KOMIBIOTEPHBIX CUCTEM M KOMILJIEKCOB.
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2. CTpyKTypa U copepxxaHue 001eodpa3oBaTeJIbHOH JUCHUILIMHBI
2.1. O0bemM AUCHUIIMHBI K BUbI Y4eOHOH padoThI

Bup yyebHOM paboTbl O61bemMm B Hacax
O61bem obpasoBaTesibHONM NPOrpaMmMmbl 72
AVCLUMNJIUHBI

B T.4.

OcHOBHOe copep>XaHue 64
BT. Y.

TeopeTu4yeckoe oby4vyeHune 30
npakTu4yeckme 3aHAaTuA 34
MpocgeccmoHanbHO-OPUEHTUPOBAHHOE

coaep>xaHue (comepi>XaHue NpUKIafHOro 6
Monyns)

BT. Y.

TeopeTu4yeckoe oby4vyeHue 2
NnpakKTU4Yeckne 3aHATUSA 4
NMpomMe)XyToyHasa aTrecTauus >
(anddepeHynpoBaHHbIN 3a4€eT)
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2.2. TemaTu4ecKuMii IJIAH M CO/IEPKAHNE U CIUTIIMHBI

HaumenoBanue Conep:xanue yuyeGHOTo MaTepuajia (0OCHOBHOE U MpodeccuoHAILHO-OPMEHTHPOBAaHHOE), 1abopaTopuble 1 | O6bem | @opmupyemble
pa3/1esioB U TeM NpaKTHYeCcKHe 3aHATHS, MPUKIATHON MOTYIb YacoB | KOMIETEHIIHHU
1 2 3 4
OcHOBHOe cofep:KaHHe 64
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTrnueckoe o0yueHmne 2
XUMHYECKUX
IEMEHTOB H CoBpeMeHHast MOJIeNTb CTPOCeHUs aToMa. CUMBOJIMYECKUAN S3bIK XUMUHU. XUMUYECKHHA AIEMEHT. DIIEKTPOHHAs
npuposa KoH(urypanus aroma. Kiaccupukanus XHMUIECKUX dJIEMEHTOB (8-, p-, d-3J1eMeHThI). BajeHTHBIE AIeKTPOHBI. )
XUMUYECKOM cBs3u | BAIEHTHOCTh. DIEKTPOHHAS MPUPOA XMMHYECKOH CBA3H. DNEeKTPOOTPUIATENBHOCTE. BUIbI XMMHYECKOH CBA3H

(xoBaJyleHTHAsl, HOHHAs, METAJUTNYECKas, BOAOPOIHAs) M CIOCOOBI ee 00pa3oBaHUs

IIpakTHYecKue 3aHATHSA 2

Pemenwne 3ananwnii Ha HCIIOJIB30BaHNE XUMHUYECKON CHMBOJIMKY U Ha3BaHUH COEIMHEHUI 110 HOMEHKIIAType

MCKAYHApOAHOro COro3a TeOpeTH‘IeCKOﬁ u HpHKJ’IaL[HOfI XUMUHU U TPUBUATIBHBIX Ha3BaHUM JJIs1 COCTAaBJICHUA

XUMHYECKUX (DOPMYIT ABYXaTOMHBIX COEMHEHNH (OKCHIOB, CYIb()HUIOB, THIPHUIOB U T.I1.) i APYTHUX

HEOPTaHUYECKUX COCTUHEHUN OTICIBLHBIX KIIACCOB. b

[pakTrueckue 3aaHus Ha YCTAHOBJICHHUE CBA3H MEXK]y CTPOSHHUEM aTOMOB XUMUYECKHX 3JIEMEHTOB U

NEPUOANYICCKUM U3MECHCHUEM CBOMCTB XUMHUYECKHUX DIJIEMEHTOB U MX COCZII/IHGHI/Iﬁ B COOTBETCTBHUU C ITOJIOKECHUEM

[Tepuonnueckoit CUCTEMBL.
Tema 1.2. OcHOBHOe coiepKaHue 2 OK 01
[lepuoanueckuit IIpakTHYecKkue 3aHATHA 2 OK 02
3aKOH U TabnuIa

2

J.. Menneneena

Ilepnonuueckasa cucreMa xumMuueckux dyemMeHToB JI.M. Menneneesa. Puznueckuii cMbIca [leprnoauueckoro
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3akoHa J[.. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHVSI CBOMCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CIIOKHBIX BEIIECCTB B COOTBETCTBUM C IMOJIOKCHHUEM XUMHUUYCCKOI'0 3JICMCHTA B HepHOI[HHCCKOP'I
cucteMe. MupoBo33peHdYecKoe 1 HayuHoe 3HaueHue Ilepuoauueckoro 3akona .. Menaeneesa. [Ipornossr [1.1.
MenpaeneeBa. OTKPBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.

PerreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapAKTEPU3ALUI0 XUMUYECKUX 3JIEMEHTOB
«Mertamaeckue / HeMETaJUTMIEeCKIE CBOWCTBA, DJIEKTPOOTPHUIIATETFHOCTh XUMHUIECKUX JICMEHTOB B
COOTBETCTBHHU C UX JICKTPOHHBIM CTPOCHUEM U MOJOKECHUEM B MEPUOJUUYCCKON CUCTEME XUMUYECKUX SJIEMEHTOB
J.. Menneneera»

Paznen 2. XuMuyeckne peakunu 10
Tema 2.1. Tunst OcHoBHOe cofep:kaHHne 4 OK 01
XUMHYECCKUX
peaKit Teoperuueckoe 00yueHue 2
Krnaccudukanus 1 THIIBI XHMUYECKUX PEakInii ¢ y9acTHeM HeopraHndeckux BemecTB. CocTaBiIeHne ypaBHEHHA
peakiuii coeIMHEHUs, Pa3IoKEeHUs, 3aMeIIeHUs, 0OMEHa, B T.4. PEaKI1il TOPEHHS, OKUCIECHUA-BOCCTAHOBJICHHUS.
YpaBHEHUs OKUCIEHUSI-BOCCTaHOBICHU. CTeneHb oKuciieHus:. OKUCITUTENh U BOCCTaHOBUTENb. CocTaBIeHHUE U 2
YpaBHHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JJICKTPOHHOr0 OasiaHca. OKHCIUTEIbHO-
BOCCTaHOBUTEIFHBIC PEAKIINU B IPUPOJIE, TPOU3BOACTBEHHBIX MPOIIECCaX U )KU3HEEATEILHOCTH OPTaHU3MOB
IIpakTHYecKUe 3aHATHSA 2
KonmuectBennsle oTHOIIEHNS B XUMUAW. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI B XMMUHW M PACUETHI O
YpaBHEHUSIM XUMHUYECKHUX peakiuil. Moib Kak eMHUIIA KOJUYECTBa BeliecTBa. MolsipHast Macca. 3aKOHBI
COXpaHEHHS MacChl M DHEPruH. 3akoH ABoranpo. MospHbIi 00beM ra3oB. OTHOCHTETbHAS TNIOTHOCTH Ta30B. 2
Pacyetsl o ypaBHEHUSIM XUMUYECKUX PEAKIUN C HCIIOJIL30BAHUEM MAaCChl, 00beMa (HOPMAabHBIE YCIOBHUS)
ra3oB, KOJMYECTBA BEIECTBA
Tema 2.2. OcHOBHOe coepxkaHue 6 OK 01
DNEKTPOIINTUICCKAS
Teopernyeckoe o0ydenune 2 OK 04

JUCCOLIAIUS U
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MOHHBIN 00OMEH

TeOpI/IH BHGKTPOHHTHQGCKOIZ JAUCCOHAaIu. Honsl. 3J'I€KTpOJ'II/ITI>I, HEJJICKTPOJIUTHI. PeaKLIPII/I HOHHOT'0 OOMEHA.

CocraBieHne peakiuii HOHHOTO OOMEHA IyTeM COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH. 2
KucnorHo-ocHOBHBIE peakluy. 3aaHus Ha COCTABJICHUE NOHHBIX peaKui
IIpakTH4eckue 3aHATHSA 4
[Ipaktuueckas padora “THUIBI XUMHYECKUX PEAKINN”.
UccnenoBanne THIOB (110 COCTaBY M KOJIWYECTBY UCXOJHBIX M 00pa3yIOMINXCS BEIIECTB) M IPU3HAKOB 2
XxuMudeckux peakuuil. Ilpopenenne peakuii HOHHOro 0OMeHa, OIpeesICHHE Cpelibl BOIHBIX PACTBOPOB.
3agaHus Ha COCTaBJICHHE HOHHBIX PeaKIui
[paktudeckas pabora “CTpoeHHE BEIIECTBA U XUMHUYECKHE pEaKu’ 2
Pazpgean 3. CTpoeHue U CBOWCTBA HEOPTAHUYECKHUX BelleCTB 16
Tema 3.1. OcHoBHOe cofep:xaHHne 4 OK 01
Knaccudukanus,
HOMCHKJIATYpPa TeopeTruyeckoe o0yuenmne p) OK 02
CTpOEHUE K 1.1
HEOPTAHIYECKHX [Ipenmet Heopranmueckoit xumun. Kinaccndurkanys HeopraHu4eckux BemecTB. [IpocThie U CliojKHBIEe BEIIeCTBA. -
BEIIECTR OCHOBHBIE KJIaCChI CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHUIBI, KUCIIOTHI, COJIM). B3anMOCBsI3b HEOPraHUIECKUX K 1.2
BEIIECTB. ATperaTHbIe COCTOSHUS BeliecTBa. Kpucramumueckue u amopdHbie BemecTBa. THUTIBI KPUCTATUTUIECKUX )
peLeToK (aTOMHasl, MOJIEKYJIIpHasl, HOHHAs, METAJUINYECKasi). 3aBUCUMOCTh (PM3MYECKUX CBOMCTB BEIIECTBA OT K 2.3.
TUIA KPUCTAIIMYECKOM pemeTky. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT BH/1a XMMUYECKON CBSA3U U
THUIIa KPUCTAJUINIECKOM pemeTku. [Ipuunabl MHOrooOpasus BeIEeCTB TK 3.1.
[pakTnyeckune 3aHATHS 2
Howmenxiiatypa HeopraHMUeCKMX BEUIECTB: Ha3BaHNE BEIIECTBA HCXOIS U3 MX XUMUYECKON (DOPMYITBI MITH
COCTaBJICHHE XUMHUYECKOH (OpMyYJIIBI HCXOs U3 Ha3BaHMs BemecTBa o MexayHapoanoi (MIOITAK) ninu
TPUBHAIIEHON HOMEHKIIATYE. 2

Perenne mpakTHYECKUX 3aIaHU IO KIACCH(PUKAIINN, HOMEHKJIATYPE U XUMUIECKUM (hOopMyIaM
HEOPraHWYECKNX BEMIECTB PA3JIMYHBIX KJIACCOB (YrapHBIN a3, YIICKUCIBIA ra3, aMMHUaK, TallieHas U3BeCTb,
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HeTalleHas U3BECTh, IUTHEBAS COJA U IPYTUX): HA3bIBATh U COCTABIATH (OPMYJIbI XMMHUECKUX BELIECTB,
OIIpEJENATh IPUHAIEAKHOCTD K KIIacCy.

Hcrounnkn xumudeckoil nHpopMaluu (CpeCcTB MaccoBOM HHPpopManyu, cetb MHTepHeT U npyrue). [Touck
nHGOPMaIUK [0 Ha3BaHUAM, HICHTU(PHUKATOpaM, CTPYKTYpPHBIM (opMyiiam

Tema 3.2. ®uzuko- | OcHOBHOe cofep:kaHHue 10 OK 01
XUMHNYECCKHUE
CBOMCTRA Teoperuueckoe oGydyenue 6 OK 02
HEOPTaHUYECKUX —
P Mertamnsl. O0mme ¢puzndecKkie 1 XMMAYecKre CBoicTBa MeTaiyioB. CriocoObI MOMydYeHns. 3HaYeHHE METaJUIOB U HK 1.1.
BEIIECTB
HEMETAJUIOB B IPUPOJE U KU3HEEATECILHOCTH YEIOBEKa U Opranu3mMoB. Kopposus MeTamioB: BUABI KOPPO3UH, 2 K 1.2
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UHU o
— — [IK 2.3.
Hemertamnpl. O0mue pu3ndeckre n XAMUIECKUE CBOMCTBA HEMETAIIOB. TUITHYHBIE CBOMCTBA HEMETAIIIOB [V—
VII rpynn. Knaccuduxanus 1 HOMEHKIATypa COeTUHEHUN HeMeTaioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B 2 IIK 3.1.
IpHupoJIie
XWMUYECKHEe CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEMIECTB (OKCHUIOB, THAPOKCHIOB, KUCIOT, CONIEH H
Ip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHH, BBICIINX OKCHUIOB U 2
TUAPOKCUIOB
IIpakTH4yeckue 3aHATHS 2
CocraBieHue ypaBHEHUN XUMHUECKUX PEAKIIUH C YUaCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB:
METAJJIOB U HEMETAJIIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUIECKUX KUCIIOT,
OCHOBaHHI 1 aM(pOTEPHBIX THIPOKCUIOB; HEOPTrAaHUIECKUX COJIEH, XapaKTEepU3YIOUINX UX CBOMCTBA. 5
Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETUICCKUX 33/IaHUH Ha CBOMCTBA, COCTaB, MOJyYeHUE U Oe301MacHOe
HMCIOJIb30BaHNE BAXKHEHUIITNX HCEOPraHUYCCKUX BCIICCTB B 6I)ITy u HpaKTquCKOfI JACATCIBbHOCTH YCJIIOBEKA
Tema 3.3. OcHOBHOe coiep:KaHue 4
Unentudukanus
HEOPraHHYECKHX IIpakTH4yeckue 3aHATHS 4
BEIIEeCTB
[IpakTnueckas padora «neHTH()UKANSI HEOPTAHUIECKHIX BEIIECTBY. 2
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Pemenne OKCICPUMCHTAJIbHBIX 3a4a4 [0 XUMHUYCCKUM CBOICTBaM METAJIJIOB H HEMCTAJJIOB, IO PACIIO3HABAHUIO U
MOJIYy4YCHUIO COC}II/IHCHI/Iﬁ MCTAJIJIOB 1 HEMCTAJIJIOB.

I/IILCHTI/IQ)I/IKEU_II/ISI HEOPraHUYCCKUX BCHICCTB C UCIIOJIB30BAHUEM UX (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOI>'ICTB, XapaKTECPHBIX
Ka4C€CTBCHHBIX peaxunﬁ. KauectBeHHbIC p€akuu Ha cym,(baT—, Kap6OHaT— " XJIOpUA-aHUOHBI, Ha KATUOH
AMMOHM

IIpaktrueckas pabora “ CBoicTBa HEOPraHUIECKUX BEIIESCTB ~

Pa3znea 4.

CTpoeHne U CBOWCTBA OPraHUYECKUX BelleCTB

24

Tema 4.1.
Knaccudukars,
CTpOCHHE U
HOMEHKJIaTypa
OpTraHUYIECKUX
BCILIECTB

OcHoBHOe cofep:kaHHne

TeopeTuyeckoe o0yuenmne

ITosiBnieHue U pa3BUTHE OPraHUYECKOM XMMHM Kak HayKu. IIpenMer opraHudeckod xumuu. MecTo U 3HaueHue
OpPraHWYECKON XMMHUU B CICTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOECHUE KaK MOPSA0K COETUHEHN aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE
TIOJIO’KEHUS TEOPUU XUMUYECKOT'O CTPOCHHS OpraHndeckux coequHeHnit A.M. bytnepoBa. YriepoaHslil ckeneT
OPTaHMYECKOH MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO CTPOCHHUS MOJIEKYJI. M3omepust u
U30MEpBI.

[Nonsitie o hyHKuMOHANBHOM Tpyme. Panukan. [IpuHIMIBI KaccuuKauu OpraHNueCKIX COeTUNHEHUH.
MesxayHapoHass HOMEHKJIATypa ¥ IIPUHIMIIBI HOMEHKIATYPbl OpraHudecKux coequHeHui. [lonstue 06
a30TcoJep KaIINX COCTUHEHMSIX, OMOJIOTMYEeCKH aKTUBHBIX BEIIeCTBax (yrieBoaax, JKupax, 0enkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHHSIX (MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

HomenkiiaTypa opraHU4ecKuX COSMHEHUH OTACIBHBIX KIIACCOB (HACHIIICHHBIC, HCHACKIIICHHBIC H
apOMAaTHYECKHUE YTIIEBOIOPO/IbI, CITUPTHI, (PEHOIBI, albIeTHUIbl, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIP.)
CocraByieHHe MOJTHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMYECKHUX BEIIECTB OTACIBHBIX KIIACCOB,
WCIIOJIB3YS UX Ha3BaHU 110 CHCTEMaTUYECKOW U TPUBUAIBHOM HOMEHKIIAType (3THIIEH, alleTHIIEeH, TIIULEPHH,
(heHo, hopMaNTbIIET I, YKCYCHASI KUCIIOTA, TIUITMH). PacdeTsl mpocTtelineit hopMyTbl OpraHNIeCKOH MOJICKYJTBI,

OK 01

MK 1.1.

MK 1.2.

K 2.3.

MK 3.1.
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HCXOJIS U3 DJICMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpTraHUIECKUX
COETUHEHUN

OcHoBHOe cofep:xaHue

12

TeopeTuquKoe 06y‘1elme

OH3HKO-XUMHYECKHE CBONCTBA OPraHMYECKUX COCTUHEHUN OTJENBHBIX KIaccoB (0COOCHHOCTH KilaccuUKaIn
¥ HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTUYECKHUH psijI 1 o01ias hopMyiia; H3oMepus; PU3NIeCKUe CBOWCTBA;
XUMHUYCCKUE CBOMCTBA; CIIOCOOBI IOIYUYCHHS):

— IIpefieNTbHbIE YTIIEBOAOPOIB! (aJTKaHBI M IIMKJIOANIKAHbI). | OpeHre MeTaHa KaK OJJMH U3 OCHOBHBIX MCTOYHHUKOB
Teria B IPOMBIIUIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YIIIEBOAOPOAOB, HAXOKACHUE B IPUPOJE U
[IPUMEHEHUE AJIKAHOB;

— HeTipeiebHbIE (AJIKEHBI, ATKWHBI U aJIKaTUeHBI) U apOMaTHYECKUE YIIIeBOIOpOoabl. | opeHne aneTniena Kak
HACTOYHUK BBICOKOTEMIIEPATYPHOTO ILUIAMEHU JJI1 CBAPKU U PE3KU METAILIOB

— KUCJIOPOJICOICPIKAIINE COSTUHEHHS (CITUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIIOTHI ¥ 3(DUPHI, albJACTH bl U KETOHBI,
JKUPBI, YIIIeBoIbl). [IpakTHdaeckoe mpuMeHeHNe dTHIICHTIIMKOIS, TIuliepuHa, henona. [Ipumenenue
(hopMmanbpreruaa, aleTanbAeTuAa, YKCYCHOW KACIOThHI. MBLIa Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. Mororue
CBOMCTBa MbLIIa

— a30TCcoAEpIKallUe COCTUHEHNS (AMUHBI 1 aMUHOKHUCIIOTHL, Oenku). BeICOKOMOJIEKyIIpHBIE COeANHEHNS
(cuHTeTHUECKME U OMONOTHYECKH-aKTHBHBIE). MoHOMEp, IOIHUMED, CTPYKTYpHOE 3BeHO. [lonnmMepu3zarust
STHJIEHA KaK OCHOBHOE HAIlpaBJICHNE eT0 UCIIOIB30BaHUS.

I'enermueckas CBSA3b MEXKAY KilacCaMU OPraHn4Y€CKuX COCJII/IHGHI/Iﬁ

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHN4YeCKUX COCAMHEHHUI OTACIBHBIX KJIACCOB (TPUBHANIbHAS U MEXIyHapOAHAs HOMEHKJIATypa,
XUMHYECKHE CBONCTBA, CITOCOOBI MOIYYEeHHUS): TIpeAeTbHbIC (ATKaHbI U IIUKJIOAIKAHbI ), HETIpeAeTbHbIE (aJIKEHBI,
QJIKMHBI ¥ aJKaIUeHbI) U apOMaTH4YECKUE YTIEBOAOPOIbI, CIIUPTHI U (PeHOIIBI, KAPOOHOBBIE KUCIOTHI M 3(UPHL,
aNbJIETU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHbIE COeIMHEHMs. 3a/laHusI Ha COCTaBJIeHNE
YpaBHEHUH XMMHUYECKHX PEAKIMH C y4aCTUEM OPraHHYECKUX BEILECTB HA OCHOBAHMUHU MX COCTABa U CTPOCHUS

OK 01

OK 02

OK 04

K 1.1.

K 1.2.

[IK 2.3.

IK 3.1.
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CocTaBreHHe CXeM peakiiii (B TOM YHCJIe IO MPEATIOKEHHBIM IIeTTI0YKaM MPEBPAIIeHNH ), XapaKTePU3YOIHX
XUMHUYECKHE CBOMCTBA OpPraHnvycCKux COGI[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB, CHOCOOBI X MOJIy4CHUSA 1 Ha3BaHUC
OpraHUYECKUX COCAMHEHUM 110 TPUBHAIBHON WK MEXAYHAPOIHON CHCTEMAaTHYECKONH HOMEHKIIATYPE.

Pemmenne MPaKTUKO-OPUEHTUPOBAHHBIX TCOPETHICCKUX SaﬂaHI/IfI Ha CBOMCTBa OpPraHu4eCKux COCI[I/IHCHI/Iﬁ
OTACJIIBHBIX KJIaCCOB

[IpakTrueckas pabdora “IIpeBpamieHus: OpraHMYECKUX BEIIECTB IIPH HarpeBaHUU'".

[TonyuyeHue 3TUIEHA U U3yYEHUE €r0 CBOMCTB. MOaenupoBaHue MOJIEKYJI U XUMUYECKUX MPEBpAIlCHUN Ha
IIpUMEPE dTaHa, 3TUIICHA, AlleTUIICHa U JIp.

Tema 4.3.

Unentudukanus
OpPraHHYCCKUX
BEIIIECTB, UX
3HAYEHUE U
MIPUMEHEHUE B
OBLITOBOM U
MPOU3BOJICTBEHHON
ESITENBHOCTH
yejioBeKa

OcHoBHOe coep:kaHne

TeopeTn'{eCKoe oﬁyqeﬂne

buoopranndeckue coenunenus. [Ipumenenue n Ononoruyeckas poiib yriaeBogoB. OKHCIEHUE YIIEBOIOB —
HCTOYHUK HEPTHH )KHUBBIX Oprann3MoB. O0JacTi NpUMEHEeHNsI aMUHOKHCIIOT. [IpeBparienus OeNKoB MUK B
oprannzme. buonorndeckne GyHKIuu 0enkoB. buonornueckne GyHKINH KXUPOB. Pob opraHrmdeckoi XMMHUH B
peleHny IpodIieM MUIIEBOH 0e301acHOCTH

Poine opranndeckoil XMMUU B peLICHUH MPOOJIEM SHEPTETHUECKON 0€30MacHOCTH, B Pa3BUTHU MEIHULINHBI,
CO3/IaHNU HOBBIX MaTepPHAIIOB, HOBBIX HCTOYHUKOB 3HEPTUH (aJIbTepHATHBHBIE HCTOYHUKH 3HEprun). OmacHOCTh
BO3ACUCTBHSA Ha KHUBBIE OPraHU3MBbl OPraHMYECKHUX BEIIECTB OTACIBHBIX KIIACCOB (YTIIEBOJOPOIbI, CIUPTEHI,
(eHOIBI, XJIOPOPraHuYeCKUE MMPOU3BOTHBIE, ABJETH/IBI U JIP.), CMBICI TIOKA3aTelsl MPEIeNIbHO JOIYCTHMON
KOHLIEHTpaIuu

ITpakTH4yeckue 3aHATHSA

[pakTrueckas padora: “VaeHTUPUKAIIUS OPraHUUESCKUX COSIUHEHUM OTIEIBHBIX KJIAaCCOB™

Wnentndukanysa opraHndecKnX COSTUHEHNN OTAENBHBIX KIacCOB (Ha MPUMEPE allbEeTU/0B, Kpaxmaia,
YKCYCHOH KHCJIOTBI, OEJIKOB U T.II.) C UCIIOIb30BAHHEM MX (PH3UKO-XUMHUYECKHX CBOMCTB M XapaKTEPHbBIX
Ka4deCTBEHHBIX peakiuil. Jlenarypanus Oenka npu HarpeBanuu. L{BeTHbIe peakunu OenkoB. Bo3HMKHOBEHME
AHAJINTUYECKOTO CUTHAJIA C TOYKH 3pEHHS] XUMHYECKUX NTPOLIECCOB MTPY MPOTEKAHUH KaYeCTBEHHON peaklny,

OK 01

OK 02

OK 04

K 1.1.

IK 1.2.

IK 2.3.

IIK 3.1.
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HOSBOHSIIOHJGﬁ I/I,I[GHTI/I(I)I/ILII/IPOBaTB MMPEAJIOKCHHBIC OPTaHNYCCKHUE BCILICCTBA

[Ipaktuueckas padora “CTpyKTypa U CBOWCTBAa OPraHMUYECKHX BELIECTB”

Paznea 5. KuneTH4eckue ¥ TepMOANHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNS XUMHUYECKHX peaKkumii
CKopocTh OcHOBHOe coiep:KaHue OK 01
XUMUYECKUX
peaKIiL. Teoperuueckoe oGyuenue OK 02
XHUMHUIeCKOe CKOpOCTh peakiyy, e 3aBUCUMOCTh OT Pa3IMUHBIX (PaKTOPOB: MPUPOABI PEarupyYIOIMX BEIIECTB, KOHIEHTPAIUN HK 1.1
paBHOBECHE pearupyronmx BemecTs, TEMIIEPaTyphl U TUIOMIAIN PEaKIIMOHHON MOBEPXHOCTH. TeroBsIe 3 heKThI K 1.2
XUMUYECKUX PEaKUUi. DK30- U SHAOTEPMUUYECKUE, PEAKIIIH. o
. . K 2.3.
O6paTtuMocTh peakuuil. XUMHYECKOe PaBHOBECHE H €r0 CMEIEHHE O JCHCTBIEM Pa3IHYHBIX (PaKTOPOB
(KOHILIEHTpAaLMs PEareHTOB WU MPOTyKTOB PEAKIINH, JaBJICHHE, TEMIIepaTypa) A CO3IaHUSI ONTUMATBHBIX K 3.1
YCIOBUM NMPOTEKaHUsl XuMuueckux npouecco. [Ipunnun Jle IlaTense
ITpakTH4yeckue 3aHATHS OK 01
N OK 02
Pemenne npakTHKO-OPHEHTHPOBAHHBIX 33/IaHUH Ha aHAIN3 (DAaKTOPOB, BIUAIOUINX HA H3MEHEHNE CKOPOCTH
XMMUYECKOM PEeaKLUH, B T.4. C MO3ULIUH SKOJIOTHUECKH LIeIeco00pa3HOro MoBeAeHUs B OBITY U TPYAOBOH MK 1.1.
JESITETFHOCTH B IIETISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIIEH MPUPOIHOM Cpeibl.
IIK 1.2.
Pemienue nmpakTuko-OpUEHTUPOBAHHBIX 3alaHUI HA TpuMeHeHnue npuniuna Jle-llarenbe 171 HaX0XKICHUS
HaIpaBJIeHNs CMEIICHNS PABHOBECUS XUMUYECKOHN peakilnu v aHaIn3 (PaKTOpOB, BIUSIONUX HA CMEIICHHE 1K 2.3.
XUMHYECKOTO paBHOBECHUS
p [K 3.1.
Pazpea 6. PactBopnl
Tema 6.1. OcHoBHOe coiep:xaHHne OK 01
[Tousitre 0 Teoperuueckoe oGydyenue OK 02
pacTBopax

PactBopenue kak ¢pusnko-xumMuueckuii npoiecc. PactBopsl. CriocoObl MPUTOTOBJICHUS PACTBOPOB.
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PactBopumocTs. MaccoBast 4051 paCTBOPEHHOTO BeliecTBa. CMBIC MOKa3aTeNsl MPEAeIbHO AOMYCTUMON OK 07
KOHIICGHTPAIMX U €r0 MCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKON 0€30MacHOCTH.
IK 1.1.
[paBuia 3K0I0TUYECKH 1IeTIECO00PA3HOTO MMOBEIECHHS B OBITY U TPYJOBOH JEATEILHOCTH B LENSX COXPAaHEHUS
CBOET'0 3/10pOBbSI U OKPYKAOLIEH IPUPOTHON Cpellbl; ONTACHOCTH BO3AEHCTBUS HA )KHUBbIE OPTaHU3MBbI IK1.2.
OTIpE/IETICHHBIX BEIIECTB. [IK 2.3
Penrenme npakTHKO-OPHEHTHPOBAHHBIX PACUYETHBIX 33JaHUI HA PACTBOPHI, HCIIOJIB3yEeMbIE B OBITOBOH 1 K 3.1
IIPOM3BOJCTBEHHOH ESTEIbHOCTU YEI0BEeKa
Tema 6.2. OcHoBHOe coiepkaHue OK 01
UccnenoBanue
CBOJICTB PacTBOPOB IIpakTH4Yeckue 3aHATHSA OK 02
OK 04
[Ipaktuueckas pabora «[IpuroToBiaeHue pacTBOpoB». K 1.1
[IpuroroBienue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHILEHTpALMH (C MPAKTUKO-OPUEHTUPOBAHHBIMHU K 1.2
BOTIPOCAMH) M OTIPEJIENICHHE CPEIBI BOIHBIX PACTBOPOB. o
[IK 2.3.
Pemenne 3agay Ha IPUTOTOBIICHUE PACTBOPOB
[K 3.1.
IIpogeccnoHaIbHO-OPHEHTUPOBAHHOE COJlep:KaHue (CoAepKaHNe NPUKJIATHOT0 MOLYJIs1)
Pazpen 7. Xumus B ObITY M NIPOU3BOJACTBEHHOM JeATEJHbHOCTH YeJI0BeKa OK 01
Xumus B OBITY U OcHoBHOe coiep:kaHHne OK 02
MPOU3BOJICTBEHHOM OK 04
JeSTeIPHOCTH TeopeTuueckoe o0yuenmne
YeoBeKa = " = OK 07
Hoselimue noctimkeHnst XUMUYECKOW HAyKH U XUMUYECKON TexHonoruu. Poibs xumun B obecrieueHnn
9KOJIOTHYECKOH, SHEPTETHUECKON M MUILEBON 0€30MacHOCTH, pa3BUTHH MeIUIMHEL [IpaBuiia moucka u aHanu3a K 1.1
XUMHYECKOW MH(OPMAIH U3 Pa3IMYHBIX HCTOYHUKOB (HAay4YHas M y9eOHO-HayYHas JIUTEpaTypa, CpeaAcTBa o
MaccoBoit nHpopmanmu, cetb HTEpHET) K 1.2.
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IIpakTH4yeckue 3aHATHS

[Nouck n aHanu3 KeiicoB 0 MPUMEHEHHH XUMHUYECKHUX BELIECTB M TEXHOJIOTHHI C yueToM Oyaymiein
po(hecCHOHATBHOM IEATENEHOCTH IO TEMaM: BaKHEHIIINE CTPOUTENbHBIE MaTEPUaIbl, KOHCTPYKIIMOHHBIE

IIK 2.3.

[K 3.1.

MaTepHUalbl, KPacKu, CTEKJIO, KEpaMUKa, MaTEPUAIIbI VIS JIEKTPOHUKH, HAHOMATEPHUAIbI, TEKCTHUIIbHBIC BOJIOKHA, 4
HUCTOYHUKHU DHEPTHUHU, OPTAaHUYUCCKUC U MUHCPAJIbHBIC YI[06peHI/IH, JICKaAPCTBCHHELIC BCUICCTBA, OBITOBAsT XUMHUS.

3ammra: [IpeacTaBieHne pe3ynbTaToB PEIICHNS KEHCOB B (JopMe MUHU-IOKIIAa C IPE3CHTaIneH

IIpome:kyTouHas aTTecTanus 1o Aucuuiinge (uddepeHUUpPOBAHHBIN 3a4eT) 2
Bcero 72
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3. YcaoBusa peasuzanuu padoyeil mporpaMmbl 001Ie00pa3oBaTebLHOMN
AUCUMIIHHBI

3.1. Tpebosanus K MUHUMATTEHOMY MAMEPUATLHO-MEXHUUECKOMY
obecneuenuro

Peanuzammsi mporpamMmbl JUCHMIUIMHBL TpeOyeT Hamudus y4eOHOro kaOWHETa
«XUMU»

Oob6opynoBanune y4eOHOTro KaOMHeTa:

Kmaccuas nocka.

Ta0nuna MenneneeBa.

Halopsl mapocTep:kHEBbIX MOJIeNIel MOJIEKYI.

Mogenu KpuCTaNIMYECKUX PEIICTOK.

Komnekuy npocThIX U CIOKHBIX BEIIECTB W/UIIM KOJUICKIIUU TTOJTUMEPOB.
Koekiust TOpHBIX OPOJ 1 MUHEPAJIOB.

YueOHble mocoOUst 1 METOAMYECKas JIUTepaTypa.

Nk W=

TexHuveckue cpeacTsa 00y4eHus :

1. APM npenonaBarens

3.2. Hnghopmayuonnoe obecneuenue odyuenus
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JAOTOJTHUTEIbHOM JIUTEPATYPbI

Ocnoenvle UCMOYHUKU:

1. Hukutuna, H. I'. OOmas u Heopranuyeckas xumus. B 2 4. Yacte 1.
TeopeTtndyeckne OCHOBBI : YYEOHHMK U TPAKTUKYM Ui CPEIHETO
npodeccuonanbHoro odopasosanus / H. I'. Hukutuna, B. . I'peGenbkoBa.
— 2-e u3n., nepepad. u gon. — Mocksa : M3narensctBo IOpaiit, 2023. —
211 c¢. — (IlpodeccuonanbHoe odbpaszoBanue). — ISBN 978-5-534-03676-3.
— Texkcrt : anexTponHsii // OOpa3zoBatenbHas mwiargopma FOpait [caift]. —
URL: https://urait.ru/bcode/514849 (nara obpamenus: 29.08.2023).

2. Hukutuna, H. I'. O6mas u Heopranuveckast xumusi B 2 4. Yactp 2. Xumus
AJIEMEHTOB : Y4€OHHK W MPAKTUKYM M CpeJHEro npogecCroHalIbHOTOo
oOpazoBanus / H. I'. Hukurtuna, B. U. ['pebenbkoBa. — 2-€ u3 ., nepepad. u
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non. — MockBa : WM3pmarensctBo FOpaiir, 2023. — 322 c. —
(ITpodeccuonanbHoe odpazoBanue). — ISBN 978-5-534-03677-0. — Tekct
: anekTpoHHbll // O6pazoBarenbHas minatdopma IOpaiit [cailit]. — URL:
https://urait.ru/bcode/514850 (nara obpamenus: 29.08.2023).

. CyBopos, A. B. O6mias u Heopranndeckas xumus B 2 T. Tom 1 : yaeOHUK

sl cpenHero mpodeccroHanbHoro oopazoBanus / A. B. Cysopos, A. b.
Huxkonbsckuii. — 6-e u3a., ucnp. u gon. — Mocksa : M3parensctBo FOpaiT,
2023. — 343 ¢. — (IIpodeccuonanbHoe oopazoBanue). — [ISBN 978-5-534-

08659-1. — Tekcr : anextponHslid // Obpa3oBarenbHas miaatdopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/513570 (mata oOparieHus:
29.08.2023).

CyBopoB, A. B. OOmas u Heoprauuueckass Xumusi B 2 T. Tom 2 : yueOHUK
st cpeanero npodeccuonanbHoro oopaszosanusi / A. B. Cysopos, A. b.
Huxkonbckuii. — 6-€ u3a., ucnp. u gon. — Mocksa : M3parensctBo FOpaiT,
2023. — 378 ¢. — (IIpodeccuonanbpHoe oopazoBanue). — ISBN 978-5-534-

02182-0. — Texkcr : anexTpoHHBIN // OOpa3oBarenbHas miargopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/513571 (mara oOparieHus:
29.08.2023).

. CyBopoB, A. B. OOmiass u Heopranudeckass Xxumusi. Borpocsl 1 3amauu :

y4yeOHoe mocobue 11 cpeHero npodeccuoHanbHOro oopasoBanus / A. B.

CyBopoB, A. b. Hukonbckuii. — 2-e u3fd., ucnp. u gon. — Mocksa :
W3narensctBo HOpaiit, 2023. — 309 c¢. — (IIpodeccuonanpuoe
obOpazoBanue). — ISBN 978-5-534-07903-6. — TekcT : 2IeKTpPOHHBIN //
OO6pazoBatenbHas matgopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/516462 (nara oopamenus: 29.08.2023).

Honoanumenvnvle ucmounuxu:

1.

JI.C.I'yzeit, P.I1.CypoBuea. Xumus 11 k. M., JIpoda, 2007

2. T'abpuensan O.C., Xumus 11 k. bazoBsiii ypoens: — M:/Ipoda.2007.

Humepuem-pecypcul.

1.

Poccuiickas anexktponHas mkosa https://resh.edu.ru/

2. Amxumuk. http://www.alhimik.ru/

3.

WNHTepakTUBHAS TNEpUOAMYECKAs CUCTEMa XHMHYECKHUX  JJICMEHTOB.
http://www.chemicool.com/

. http://www.hemi.nsu.ru/ Xumus. O6pa3oBaTeNbHBINA CAaNT I NIKOJIHHUKOB.
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4. KoHTpoIb M OLEHKA pe3yJbTATOB OCBOCHUS 0011e00pa30BaTeIbLHOM
TUCHMILTHHBI

KoHTpons ¥ oneHKa pe3yJabTaTOB OCBOCHMSI Y4YEOHOM JUCHUIUIMHBI OCYIIECTBISAETCS

npenoaaBaTeyicM B IMPOLECCE MPOBCACHUA MPAKTUYCCKHUX 321H51TPII>1, TCCTUPOBAHUA, a4 TAKIKC

BBIINIOJIHCHUA O6y‘IaIOH_[I/IMI/IC$I HHIAWBUYAJIbHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

Tunbl OlEeHOYHBIX

Ne | OK/IIK Paznea/Tema PesyabraT 00yuenus .
MeponpusTHIA
I | OcHoBHOe conepxkanue
1 Paznen 1. OcHoBbI ©opymposats
0a3oBble MOHATUSA U
CTPOEHHUs BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 Crpoenue aToMOB CocraBnate xumnyeckue |l. Tect «CtpoeHne aToMOB
XUMHUYECKHX 3JIEMEHTOB |(hOPMYJIbl COEUHEHUM B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMUYECKON |COOTBETCTBUH CO MPUPOJIa XUMUYECKOM CBSI3N.
CBSI3U CTENIEHBIO OKUCIICHHS 2. 3agauM Ha COCTaBJICHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (hopmy
UCXOJS U3 BAJICHTHOCTH U |ABYXaTOMHBIX CO€TUHEHHI
ANEKTPOOTPHUIIATETLHOCTH |(OKCHUIOB, CYIb()HIOB, THAPUIOB
U T.IL.).
3. 3ajaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BAHUU COEAUHEHUM 110
HOMEHKJIAType MEKyHApOIHOTO
COI03a TEOPETUYECKOUN U
MPUKJIAJHON XUMHUU U
TPUBUAIILHBIX Ha3BaHUU JUIsI
COCTaBJICHUS] XUMUYECKUX
(bopMyIT TBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
CyJlb(PUAOB, TUAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COCTMHEHUH OTIEIBHBIX KJIACCOB
1.2 | OKO01 |Ilepuonuyeckuii 3aKoH U |XapaKkTepu3oBaTh 1. Tect «Metammyeckue /
OK 02 |rabmuma JI.W. XUMHYCCKHE DJIEMCHTBI B |HEMETAJTMICCKUE CBOMCTRA,
Menneneena COOTBETCTBHUH C HX AIEKTPOOTPHUIIATEIIBHOCTD U

MOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XMUMHUYECKHX JIEMEHTOB
JI.1. Menneneepa

CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX DIIEMEHTOB B
COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOCHHUEM H TIOJI0KEHHUEM B
MEPUOUYECKON CUCTEME
XUMHUYECKHX dJieMeHToB [[. 1.
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OK/IK

Paznena/Tema

PesyabraT 00yueHnus

THIBI OLEHOYHBIX
MepOonpHUATHH

Menneaeenay.

2. [IpakTrueckue 3aJaHus Ha
YCTaAHOBJICHHUE CBSI3H MEXKTY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MIEPUOANYECKUM
W3MEHEHHEM CBOMCTB
XHMHYECKHX IJIEMEHTOB U UX
COCIMHEHMI B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHusl Ha
XapaKTEPHU3aALNI0 XUMHUECKUX
3JIEMEHTOB: «MeTan4yeckue /
HEMETAINIMYCCKUE CBOMCTBA,
ANEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX JECKTPOHHBIM
CTPOCHUEM U TOJOKEHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYCCKHX DJIEMECHTOB

J.. MenneneeBa

Pa3zgea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKUX peakumnid

KonTpoabnasi padora
«CTpoeHmue BelecTBa u
XMMHYECKHE Peaknn

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocTaBiaTh peakuu
COCIMHEHMUSI, PA3JIOKEHHUS,
oOMeHa, 3aMeleHus,
OKHCITUTEIHHO-
BOCCTaHOBHTEIILHbIC
peakIuu

1. 3agauy Ha COCTaBJICHUE
YPaBHEHUU PEaKLN:

— COeUHEHMS, 3aMENICHHUS,
pasnoXkeHus, 0OMeHa;

— OKHCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA C
HCIIOJIL30BAHMEM METO/1a
AJIEKTPOHHOTO OanaHca.

2. 3a/aun Ha pacyeT MaccChl
BEIECTBA WK 00BEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce UM 00BEMY
OJIHOTO U3 YYaCTBYIOILIUX B
pEeaKLMK BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOJIYKTOB PEAKITNH,
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OK/IK

Paznena/Tema

PesyabraT 00yueHnus

THIBI OLEHOYHBIX
MepOonpHUATHH

€CII OIHO U3 BELIECTB UMEET
puUMecH

2.2

DNeKTpOIUTHYECKAs
IUCCOIMAINI 1 MOHHBIN
o0OMeH

CocTaBnaTh ypaBHEHUS
XUMHUYECKUX PEaKITHH
HMOHHOTO 0OMEHa C
ydJacTuem
HEOPraHNYECKNX BEIIECTB

1. 3amanus HA COCTABIICHHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkuuii ¢ y4acTUEM KHCIIOT,
OCHOBaHHI U COJICH,
YCTAHOBJICHUE U3MEHEHUS
KUCJIOTHOCTH CPEbI

2. llpakTraeckas padora "Tumbl
XUMHYECKUX peakiui'

Paszgea 3. Ctpoenue u
CBOMCTBA
HEOpraHu4ecKuXx
BelleCTB

HccaenoBarsb cTpoeHue n
CBOMCTBA
HEOpPraHu4ecKuX
BeIlleCTB

KonTpoasHnas pa6ora
«CBOMCTBA HEOPraHUYECKUX
BelleCcTB)

3.1

OK 01

IIK 1.1.
IIK 1.2.
IIK 2.3.
IIK 3.1.

Knaccudukanus,
HOMEHKJIAaTypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEIIICCTB

Knaccugunuponats
HEOpPraHUYECKHE
BELIECTBA B COOTBETCTBUU
C UX CTPOEHHEM

1. Tect «Homenknatypa u
Ha3BaHHWE HEOPTaHUUYECKUX
BELIECTB UCXOs U3 UX
XUMUYECKOH (POpPMYIIbI UIIH
COCTaBJIEHUE XUMUYECKON
(bopMyIIBI HCXOIs U3 HA3BaHUS
BEILECTBA 10 MEXAYHAPOJIHOU
WU TPUBUAIBHOU
HOMEHKJIaType».

2. 3agaun Ha pacyeT MacCOBOM
J10J11 (MacChl) XUMHUYECKOTO
3JIEMEHTAa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3a7aHust 1O
KJIacCU(pUKaluU, HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOpPraHMYECKUX BEIECTB
pa3IMYHBIX KJIACCOB.

4. IIpakT4eckue 3a1laHus Ha
orpezieNieHue XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBHCHUMOCTH BH/Ia XUMHUECKOH
CBSI3M U TUTA KPUCTATIINYECKOM
pelIeTKH

3.2

OK 01
OK 02
IIK 1.1.

Dusuko-xuMuuecKue
CBOMCTBA
HEOPraHUYECKUX

YcranaBiuBaTh
3aBHCUMOCTH (PU3UKO-
XUMHYECKHUX CBOICTB

1. Tect «OcobeHHOCTH
XMMHYECKUX CBOMCTB OKCHIIOB,
KHUCIIOT, OCHOBaHUH, aM(OTEPHBIX
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Tunbl OlleHOYHBIX

Ne | OK/IIK Paznea/Tema PesyabraT 00yueHnus .
MeponpusiTHi
IIK 1.2. |BemiecTs HEOPraHNYECKHUX BEIECTB |TUAPOKCHJIOB U COJICI».
[IK 2.3. OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTaBJICHUE
[IK 3.1. MOJIEKYJI, & TAK)KE TUIIA  |yPaBHEHUH XMMHYECKUX PEAKINI
KPUCTAIITNYECKON C YYaCTHEM IPOCTHIX U CI0KHBIX
pELIEeTKH HEOPraHMYECKUX BEIECTB:
OKCH/JIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYEeCKUX KUCIIOT,
OCHOBaHMH M aM()OTEPHBIX
T'MJIPOKCUI0B, HEOPIaHUYECKUX
COJIeH, XapaKTepU3yIOIUX UX
CBOMCTBA M CIIOCOOBI MOTYyYESHHSL.
3. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUYECKHE 3a/laHus Ha
CBOIICTBA U MOJIyYE€HHE
HEOpPraHMYECKUX BEILECTB
3.3 |OKO01 |HaenTuduxamnms HccnenoBars 1. ITpakTHKO-OPHEHTHPOBAHHBIE
OK 02 |HeopraHmdeckux KAueCTBCHHBIC PEAKLIMM  |33JJaHUS 110 COCTABJIICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIECTB |XMMUYECKUX PEAKIUH C y4acTUEM
HEOpPraHMYECKUX BEILECTB,
MCIIOJIb3YEMBIX JIJISl UX
UACHTU(DHUKAITIH.
2. IIpakTrueckas pabota
“Unentuduxanms
HEOPTraHWYECKUX BEUIECTB”
4 Pasnen 4. Crpoenue u |HccaenoBath ctpoenue u | Konrpoabnas padora
cBoOiicTBa cBoiicTBa opranndeckux («CTpoeHue u cBOICTBa
OpraHn4yecKux BellecTB OpPraHu4ecKuX BellecTB
BellecTB
4.1 | OK 01 Knaccudukanus, Knaccudumuposarts 1. 3agaHus HA COCTABIICHHE
I[IK 1.1. |cTpoenune n OpraHWYeCKHE BEIECTBA B |[HA3BaHUN OPraHUYECKUX
I[IK 1.2. |HomeHKnaTypa COOTBETCTBHUU C UX COEJIMHEHUH IO TPUBUAIIBHOW WIIH
[IK 2.3. |opraHnyecKkux BEIIECTB |CTPOECHUEM MEKTyHapOAHOMN
IIK 3.1. CHUCTEMaTUYECKON HOMEHKIIAType.

2. 3agaHus Ha COCTABIICHUE
HOJIHBIX U COKPALLEHHBIX
CTPYKTYPHBIX GOpMYI
OpPraHUYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.

3. 3aaum Ha onpezeneHue
npocteiel GopmMyIbl
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Tunbl OlleHOYHBIX

Ne | OK/IIK Paznea/Tema PesyabraT 00yueHnus .
MeponpusTHil
OpraHUYECKON MOJIEKYJIbI, UCXO/]
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBoiicTBa OpraHUYECKHUX | Y CTaHABIINBATh 1. 3aganus Ha COCTABIICHHE
OK 02 |coenunenwmii 3aBHCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX PEAKIUN
OK 04 XUMHUYECKHX CBOMCTB C y4aCTUEM OpPraHUYECKUX
IIK 1.1. OpraHMYECKUX BEIIECTB OT |BEUIECTB HA OCHOBAHUH MX
IK 1.2. CTPOEHUS MOJIEKYJI COCTaBa M CTPOCHHUSI.
I1IK 2.3. 2. 3a7aHusa Ha COCTaBJICHHE
IIK 3.1. YpPaBHEHUN XUMHUYECKUX PEAKIUH,
WUTFOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MIPOTEKaHUs JaHHBIX PEaKUUl U
T€HETUYECKOH CBS3HU
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHUSAM PEAKLUI C y4acTUEM
OpraHMYECKUX BEILECTB.
4. ITpaktuyeckas pabora
“IIpeBparieHuss OpraHU4ECKUX
BELIECTB [IpY HArpeBaHUM"
43 | OK01 |HUnentudukanus HccnenoBats 1.IIpakTuKO-OpHEHTUPOBAHHbIE
OK 02 |opraHnyeckux BELIECTB, [KAUECTBEHHbIE pEAKLUU  |3aJaHUs IO COCTABIECHUIO
OK 04 |ux 3HayeHue u OpraHUYeCKUX XUMHUYECKUX PEAKIUI C y4aCTHEM
[IK 1.1. |mpumeHeHue B OBITOBON |COEIUHEHHI OTAEIBHBIX |OPraHUYECKUX BELIECTB, B T.4.
[IK 1.2. |u npou3BOACTBEHHOM KJIACCOB HCTIOJIB3YEMBIX IS UX
IIK 2.3. |mesTenbHOCTH YeJIOBEKA uaeHTU(UKAITUY B OBITY U
K 3.1. MPOMBIIUIEHHOCTH.
2. Ilpaktuueckas padora
“UneHtuduxanuss OpraHn4ecKux
COECIUHEHUN OTAEJILHBIX KIacCoB”’
5 Pasznea S. Xapakrepu3zoBarhb
Kuneruueckue u BJIMSIHME PA3JINYHBIX
TepMOAMHAMHYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE U CKOPOCTh
NPOTEKAHUS XHMHUYECKHX peakuui
XHUMHYECKUX peaKkuuid
5 | OKO01 CxopocTh XUMHUYECKuX | XapaKkTepru3oBaTh [IpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |peakuuii. XuMHUYECKOE |BIMSHUE KOHLUEHTPALMU |TEOPETUUYECKUE 3a/1aHUsI HA
I[IK 1.1. |paBHOBecue pearupymoImrx BeIecTB U |aHalIu3 (pakTOpOB, BIUSIOUINX HA
IIK 1.2. TEMIIEPATYPHI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
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Tunbl OlleHOYHBIX

Ne | OK/IIK Paznea/Tema PesyabraT 00yueHnus .
MeponpusTHil
[IK 2.3. XUMUYECKUX PEAKIUN peakuuu. [IpakTrko-
K 3.1. XapakTepru3oBaTh OPHUEHTHPOBAHHBIE 3aJJaHUS Ha
BIIUSTHUE U3MEHEHUS npUMeHeHre npuHuumna Jle-
KOHIEHTpanuu Bemects, |lllaTenbe ans HaxoxIeHUs
peaxkuuu cpesl u HAIpPaBJICHUS! CMEILEHUS
TEeMIIepaTypbl Ha paBHOBECHSI XUMUUECKON pPEeaKINU
CMeEIlleHNEe XUMHUYECKOTO (M aHanu3 (GaKTOPOB, BIUSIOMIUX
paBHOBECHS Ha CMEIlEHUEe XUMUYECKOTO
paBHOBECHS

6 HccaenoBaTh HMCTHHHBIE

Pa3znea 6. PacTtBopbl PACTBOPBHI C 3aJAHHBIMHA
XapaKTepUCTHKAMH
6.1 | OKO01 [Tonstue o pactBopax  (Pa3nnuars UCTUHHBIE 1. 3agaun Ha MPUTOTOBJIECHUE

OK 02 pacTBOpLI pacTBOpOB.

K 1.1. 2. IIpakTHKO-OpUEHTUPOBAHHBIE

IIK 1.2. pacueTHbIC 3aJaHus HA

IIK 2.3. JIUCIIEPCHBIE CUCTEMBI,

IIK 3.1. UCTIOJIb3yeMbIe B OBITOBOW U
IIPOM3BOJCTBEHHOMN AESTEIbHOCTU
4eJloBeKa

6.2 | OKO01 |HccnenoBanue cBoiictB |HccnenoBath pusuko- [TpakTuueckas pabora

OK 04 |pacTBOpOB XUMUYECKHE CBOKCTBA “ITpuroroBieHue pacTBOPOB”

IIK 1.1. HCTHUHHBIX pacTBOPOB

IIK 1.2.

IIK 2.3.

IIK 3.1.

II | IIpodeccnoHaNTBHO-OPHEHTHPOBAHHOE CO/iepKaHue (CoAepKaHNe NPUKIATHOTO0 MOLYJIs)

7 Paszpnen 7. OuenuBatp nocjieAcTBus (3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oynyuueii npogeccuoHAIbHOMI
NPOU3BOACTBEHHOI NPOU3BOACTBEHHOI NAeATeJJbHOCTH)

AeATeJIbHOCTH NAeATeJbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3M UM

IKOJIOTrNIECKOM
0e30IMacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1.
IIK 1.2.
IIK 2.3.

Xumus B ObITY U
MPOU3BOACTBEHHOM
JeSITeTbHOCTH YeJI0BEKa

O1eHHUBATh OCAEACTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeITEIbHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTUUECKOH
0e30macHOCTH

Keiic (¢ yuerom Oymymieit
npodecCuOHATbHON
JIeATEITLHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:
1. IloTermienne kuMaTa u
BBICBOOOKIEHHE Ta30BBIX
THIPATOB CO JIHA OKEaHa.
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OK/IK

Paznena/Tema

PesyabraT 00yueHnus

THIBI OLEHOYHBIX
MepOonpHUATHH

IIK 3.1.

2. Bynymue MaTepuasl Jis
aBHMa-, MallIMHO- U
puOOPOCTPOCHHUS.

3. HoBble maTepuaisl s
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB
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