PbUJIbCKU ABUALIMOHHBIM TEXHUYECKUN KOJIJIEDK — ®MUIUAJT
®EJEPAJIBHOI'O TOCYJAPCTBEHHOI'O BIOP)KETHOI'O OBPA30OBATEJIBHOI'O
YUPEXJIEHIS BBICILIET'O OBPA3OBAHIS « MOCKOBCKUM IT'OCYJAPCTBEHHbBIN
TEXHUYECKWI YHUBEPCUTET I'PAXKIAHCKOM ABUALIUU» (MI'TY T'A)

YTBEPXIAIO

Hupekrop Peuibckoro ATK —

Z ¢mwmana MI'TY TA

¢ Mumokus A.M.
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PABOYAS IPOT'PAMMA YUEBHOW JUCHUILIMHBI

OVY/1.10 XUMMUS

0 CHEIHMATBHOCTH CPETHET0 MPO(PECCHOHATLHOTO 00pa30BaHuUs

11.02.06 TexHuueckast 3KCILTyaTalys TPAHCIIOPTHOTO PAUOIEKTPOHHOTO
obopymoBaHus (TI0 BUIaM TPAHCIIOPTA)

Prinbck, 2023 1.



Pabouas mporpamma ydeOHON JIUCHMIUIMHBI pa3paboTaHa Ha ocHoOBe DenepanbHOTO
rocyIapcTBEHHOro oOpaszoBatenbpHoro cragaapta (nanee ®I'OC) cpennero mpodeccnoHamTbsHOTO
obpazoBanus (manee CIIO) mo cmemmanpHOcTH: 11.02.06 TexHuveckas HSKCIUTyaTalus
TPAHCHOPTHOTO PaJNO3IEKTPOHHOTO obopynoBanusi (10 BHUIAM TPAHCIIOPTA),
yrBepkaeHHoro IIpukasom MunncrepctBa obpa3oBanusi u Hayku Poccuiickoit denepanuu ot
28.07.2014 N 808; pekoMeHIAIMIl IO OpraHU3aIllMU MOTYyYEHHUsI CPEeIHEro 00Iero oopa3oBaHus
B IIpeZieNiaX OCBOCHHS 00pa30BaTENbHBIX MPOTPAMM CpPEIHETO NMPO(hecCHOHAIBHOTO 00pa30BaHuUs
Ha 0a3e OCHOBHOTrO 00ImIero odpa3oBaHus, ¢ YYETOM MPHUMEPHON OCHOBHOW 00Opa3zoBaTeIbHOM
MPOrpaMMBI cpeiHero o0Iero o0pa3oBaHus, OJO0OpPEHHOH pemieHueM (eneparbHOro yaeOHo-
METOANYECKOr0 00BeuHEHNs 110 001eMy oopazoBaHuio (MpoTokoa Ne 14 ot «30» HosOps 2022
I.) AJIs CHEeIUaIbHOCTH:

11.02.06 Texnuyeckas 3KCIuTyaTanys TPAHCIIOPTHOTO PATHOAIEKTPOHHOTO 000opy1oBaHUS
(o BH1aM TpaHCTIOpPTA)

Opranuzanus-pa3padoTynk: PpITbCKUN aBUAIIMOHHBIA TEXHUYECKUH KOJUleK - (pumuan
(dbenepaibHOTO TOCYJApPCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKACHHUS BBICIIETO
oOpa3oBanusi «MOCKOBCKHII TOCYHapCTBEHHBIH TEXHUYECKUN YHUBEPCHUTET TpakIaHCKOM
apuanum» (MI'TY T'A).

[Iporpammy cocraBwiI:
becconora H.E., npenogasarens Poutbckoro ATK - pummana MI'TY T'A

Peuenzenr:

Pycora XX.A., npenogaBarens Peutbckoro ATK - dunmuana MI'TY T'A

Pabouast mporpamMma o0Cy>k/1eHa U 0I00peHa Ha 3aceaHuy MUKI0BoM komuccuu OT/I.

ITpotokom Ne OT « » 2023 r.

[Ipencenarens nukinoBoi komuccun OT/] becconoBa H.E.

Pabouas nporpamMmma pacCMOTp€Ha U pCKOMCHIOBAHA MECTOAUYCCKHUM COBCTOM KOJUJICI KA.

IIpotokom Ne OT « » 2023 1.

Meroauct Cenesuesa A.E.
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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
nporpammbl B coorBeTcTBUU ¢ PI'OC no cnenuanbHocTu 11.02.06 Texnuueckas
IKCIUTyaTalusl TPAHCIIOPTHOTO PaJAMO3IEKTPOHHOTO obopynoBaHus (1Mo
BUJIaM TPAHCIIOPTA).

1.2. He.]'ll/l U INIAHUPYEMbIC Pe3yJIbTaThbl OCBOCHUA NUCHUIIJIUHBI:

1.2.1. leau 1 3a1a4u TUCHUIIJIHAHBI

Conepkanue mporpamMmbl 00111€00pa30BATEILHON AUCIHUIIIUHBL « X UMM
HaIpaBJI€HO Ha JIOCTMXKEHHE CIEAYIOUIUX Lejei: (opMuUpoBaHUE Yy CTYAEHTOB
IIPEICTABICHNUS] O XMMUYECKON COCTaBIAIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI
MUpa KaK OCHOBBI MPUHSTHS PEIICHUH B KU3HEHHBIX W TPOU3BOJCTBEHHBIX
CUTYalMsIX, OTBETCTBEHHOTO NTOBEACHUS B IPUPOIHOM cpeie.

3agaum AMCUMIIMHBI:

1) copmupoBaTh NOHMMaHKE 3aKOHOMEPHOCTEH MPOTEKAaHUs XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, LIEJIOCTHOM HAYYHOU KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTABIATH (POPMYJIbI HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUS XUMHUYECKHMX  pEaKUui, OOBSICHATH HMX  CMBICT,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMUUYECKHX IKCIIEPUMEHTOB,

3) cdopMHpOBaTH HaBbIKM MPOBEICHUS NPOCTEHIINX XUMHUYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN C COOJIIOIGHHEM TIpaBuil 0€30MacHOro
oOpallieHus ¢ BEeIIeCTBaMH H JIa0OpaTOpPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHMS UCIOJIb30BaTh MHPOPMALIMIO XUMHUYECKOTO Xapakrepa 13
pa3ITUYHBIX UCTOYHHUKOB;

5) cdopmupoBaTh yMEHMsS NIPOTHO3UPOBATh  IIOCIEACTBUS  CBOEH
NEATEIbHOCTH W XUMHUYECKUX TPUPOAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHUMAHNUE 3HAYUMOCTHU JOCTHKEHUH XUMUUECKON HayKH
Y TEXHOJIOTUH JJIs1 Pa3BUTHS COLMANBHON U POU3BOJICTBEHHOM cep.

1.2.2. Ilimanupyemble pe3yJibTaTbl OCBOCHHUS 0011e00pPa30BaTeIbHOM
aucuIJIuHbI B cooTBeTcTBUM ¢ 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;

! YKa3bIBaOTCA JIMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTaThl n3 ®rOC COO (B nocnenHen penakumm ot 12.08.2022) B oTrsarosibHom opme,
hopmumpyembie 06LLe0bpaszoBaTeNbHOW ANCLUMIIVHON
2 AncumnnanHapHble (NpeameTHbIe) pe3y/ibTaTbhl YKa3biBalOTCA B COOTBETCTBUM C METOANKOWN NMpenofaBaHnsa AUCLUMNIHSI




- 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

6




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

HJIaHI/IpyeMLIe pe3yJabTaThbl 0CBOCHUA THCIHUIIIMHBI

HAMMEHOBaHHe

(popmupyembIX

KOMIIeTeHIU

IK 1.1. BoinonHATe pabOTBl 1O MOHTaXy, BBOAY B JEHCTBHE, JEMOHTaXy
TPAHCHOPTHOTO PajMO3JIEKTPOHHOrO0 000OpYy/IOBaHHUs, CETEl CBA3M U CHCTEM
nepeJadyy JaHHbIX.

IIK 1.2. BbimonHATe pa®oThl MO MOHTaXy KaOEJIbHBIX M BOJIOKOHHO-ONTHYECKHUX
JIMHUM CBA3U.

IIK 1.3. [Ipou3BoauTh MycKOHamagoO4yHble pabOTBI MO BBOAY B  JeicTBue
TPAHCIIOPTHOTO PAJAMOAIEKTPOHHOIO 000PYI0BaHUs Pa3IMUHBIX BUIOB CBS3U
U CUCTEM IIepelaul JaHHbIX.

[IK 2.1. BeimonssaTh TEXHUYECKYIO JKCIUTYaTallAk0 TPaHCIIOPTHOTO
PaZMo3JEKTPOHHOTO O0OPYAOBAaHUS B COOTBETCTBUM C TpeOOBaHUAMU
HOPMAaTHUBHO-TEXHUYECKUX JIOKYMEHTOB.

K 2.2. [IpousBomuTh  OCMOTp,  OOHAapyKEHME W  yCTpAaHEHHWE  OTKAa30B,
HEHCIIPAaBHOCTEH U J1e(eKTOB  TPAHCIOPTHOIO  PaJAHO3IEKTPOHHOTO
000pyA0BaHUS.

IIK 2.3. OcylmecTBisaTh  HaJdajKy, HACTPOMKY, PEryJUpOBKY H©  IPOBEPKY
TPAHCHOPTHOTO PaJUOIIEKTPOHHOTO OOOPYJOBAaHUS U CHCTEM CBS3H B
71a00paTOPHBIX YCIOBUSX U HA O0BEKTAX.

I1IK 2.4. OcCymiecTBIATh HKCIUTyaTaluio, MPOU3BOANTE TEXHUUECKOE 00CTYyKMBAaHUE U
PEMOHT YCTPOWCTB PAIUOCBSI3H.

IIK 2.5. N3mepsaTe OCHOBHBIE XAPAKTEPUCTHKU THUIIOBBIX KAaHAJIOB CBSA3M, KaHAJOB
pasuOCBsI3H, TPYNIOBBIX U JINHEHHBIX TPAKTOB.

1K 2.6. W3mepsate U peryaupoBarth  BJIEKTPUYECKHE  IapaMeTpbl  OJIOKOB
MUKPOIIPOLIECCOPHOIN TEXHUKHU.

K 2.7. OnpenensiTb M YCTpaHATh HEUCHPABHOCTH B  paldoTe  ammaparypbl

MHOTOKAHQJIBHBIX TEJIEKOMMYHUKAIIMOHHBIX CUCTEM M CHUCTEM IIepelaydu
JTAHHBIX.
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2. CTpyKTypa M coaepxanue 001eo0pa3oBaTe/IbHON TUCHUILTHHBI
2.1. O0bemM AUCHUIIMHBI K BU/bI Y4eOHOH padoThI

Bupn yyebHon paboTbl O61bemMm B yacax
O6bem obpasoBaTesibHOW NPOrpaMmbl 36
AVCLUMNJIUHBI

B T.4.

OcHOBHOe copep>xXaHue 64
BT. Y.

TeopeTunyeckoe oby4veHune 30
npakTu4yeckme 3aHaTuA 34
MpodeccuoHabHO-OPUEHTUPOBaHHOE

coaep>xaHue (comepi>xaHue NpuUKIafHOro 6
Monyns)

BT. Y.

TeopeTunyeckoe obyyeHue 2
NnpakKTU4YeCcKne 3aHATUSA 4
CaMmocTonaTenbHana pabora 14
MpoMmeXxyToyHasa aTrecTaums >
(ondpepeHUnpoBaHHLIA 3a4eT)
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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

Ilepuoanyeckas cucrema xumpdeckux diemMeHToB JI.M. Menneneepa. du3ndecknii cMbic Ilepruoandeckoro
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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»

CamocTosiTesibHasi paboTa 00y4aroNUXCH.

1. Xwuzub u gesrensHoCcTh J].M.MeHmeneeBa - MOATOTOBKA COOOIICHHS 3
2. Meramunyeckue IeHbI'M B UCTOpHH PoccHu - MOATOTOBKA COOOICHHUS
3. MHcropwus cemu BeMKHX KaMHEH amMaszHoro (GoHaa Poccnn - moaroToBka cooOIeHms
Pazpnen 2. Xumuyeckne peakunu 10
Tema 2.1. Tunst OcHoBHOe cofep:xaHue 4 OK 01
XUMHUIECKUX
peaxiit TeopeTuueckoe 00yueHue 2
Knaccudukanst 1 THIIBI XHMUYECKUX PEaKIil ¢ y9acTHeM HeopraHndecKux BemecTB. CocTaBlIeHne ypaBHEHHIA
peaxiuii coeIMHEHUS, Pa3I0KCHUS, 3aMEIICHUs, OOMEHA, B T.4. PEAKIMil TOPCHHS, OKUCICHUSI-BOCCTAHOBJICHUSI.
YpaBHeHUsT OKUCICHUSI-BOCCTaHOBICHUS. CTeneHs okucienus. OKUCIUTENh U BOocCcTaHOBUTEIh. COCTaBICHUE U 2
YpaBHHBAaHNE OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITHI METOIOM AJIEKTPOHHOTO Oananca. OKHCIUTETHHO-
BOCCTAHOBUTEJBHBIC PEAKIIUU B IPUPOJIC, TPOU3BOICTBEHHBIX MPOLIECCAX U )KU3HEACITEIBHOCTH OPTaHU3MOB
IIpakTH4yeckune 3aHATUSA 2
KonmuectBennsle oTHOIIEHNS B XUMUW. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XMMUHW U PACUETHI O 2

YpaBHEHUSAM XUMHUYECKHUX PEaKkIuii. Mo Kak eIUHUIIA KOJIMIECTBa BellecTBa. MomsipHast Macca. 3aKOHBI
COXpaHEHH MacChl M DHEPTUH. 3akoH ABoranpo. MospHBIA 00beM ra3oB. OTHOCHTEIbHAS TNIOTHOCTH Ta30B.

PacueTtsl 1o YPaBHCHUSAM XUMUUYCCKUX pCaKHI/Iﬁ C UCITIOJIB30BAHUCM MACChI, 00BeMa (HOpMaJ'II:HBIe YCJ'IOBI/IH)
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ra30B, KOJIMYCCTBA BCIICCTBA

Tema 2.2. OcHoBHOe cofep:xaHue 6 OK 01
DIIEKTPOTUTHYECKAS
JCCOIHALIS 1 TeopeTuueckoe odyueHmne 2 OK 04
HMOHHBIN 00MeH —

Teopus snexkrponuTnaeckoil quccormanyy. VoHbI. DIeKTPOIUTH, HE3IEKTPOIUTHL. Peaknm noHHOTO 0OMeHa.

CocraBneHue peakuii HOHHOTO OOMEHA IyTeM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX yPaBHEHUH. 2

KuciioTHO-0CHOBHBIC peakIini. 3aJaHus Ha COCTABIICHUE HOHHBIX PEaKIINi

IIpakTHyeckne 3aHATUSA 4

[Ipaktuueckas padora “Tunbl XUMHUYECKUX PEaKkIuii”.

UccnenoBanne THIOB (110 cOCTaBY M KOJIWYECTBY UCXOJHBIX M 00pa3yIOMIMXCS BEIIECTB) M IPU3HAKOB 2

XUMHUYecKuX peakuuii. [IpoBeneHne peakiyii HOHHOTO 0OMeHa, OIpeIelICHHE Cpellbl BOJTHBIX PACTBOPOB.

3a7aHust Ha COCTABJICHHE HOHHBIX PEaKIUi

[Ipaktuueckas pabora “CTpoeHHe BElIECTBA 1 XUMHYECKHE peaKiu” 2

CamocrosiTesibHAas padoTa 00y4yaromuxcs. 5

1. TlpakTuyeckoe MpUMEHEHUE AIIEKTPOIIN3A - TOArOTOBKA pedepara
2. TlpobGiieMa pecHO# BOJbI- TII00abHAS MPOOJIeMa YeJIOBEYECTBA — IMMOATOTOBKA COOOIICHHSI

Pazpen 3. CTpoeHue U CBOIICTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe coiepKaHue 4 OK 01
Kiraccuduxkarus,
HOMEHKITATYpa 1 Teopernueckoe o0yuenue 2 OK 02
CTpOCHHE K 1.1.-1.3
HEOPraHHUECKHX [Ipenmer neoprannueckoit xumun. Kiaccudukanus Heopranudeckux BemiecTB. [IpocTbie u cloKHbIE BEIECTBA. S
BEIECTB OCHOBHBI€ KJIACCHI CJIOKHBIX BEIIECTB (OKCUIBI, THAPOKCHUIBI, KUCIOTHI, CONH). B3anMOCBs3b HEOpraHU4eCKUX MK 2.1.-2.7

BEIIECTB. ATperaTHble COCTOSIHUS BemecTBa. Kpucrammdeckue u amopdHble BemecTBa. THIBI KpHCTAIUTNYECKHUX )

pelIeTOK (aTOMHAs, MOJICKYJISIpHAS, HOHHAS, METAILIMUECKast). 3aBUCUMOCTh (DM3MUECKUX CBOMCTB BEIIECTBA OT
TUTIA KPUCTAIITIMYECKON pemeTKd. 3aBUCUMOCTh XUMUYIECKON aKTHBHOCTH BEIIIECTB OT BHIa XUMUYIECKOH CBSI3U U
TUTIA KPUCTAILUTUIECKOH perteTku. [[pudrHbI MHOTOOOPa3uisl BEIIECTB
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IIpakTH4yeckue 3aHATHS

Homenknatypa HeopraHM4ecKHX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3 UX XUMUYECKOH (hOPMYIIbI MiH
COCTaBJICHHE XUMUYIEeCKOH (hOpMYJITBI UCXO/A U3 Ha3BaHMUs BemecTBa o MexxayHaponaaoi (MIOITAK) nmm
TPUBHAIBHON HOMEHKJIIAType.

Pemrenne npakTHUeCKUX 3aAaHUH MO KIacCU(PHUKALUU, HOMEHKIATYpe U XUMHYECKUM (OopMyiaM
HEOPTaHWYECKHNX BEIIECTB PA3INYHBIX KJIACCOB (YrapHBIN T'a3, yIIEKUCIBIA Ta3, aMMHUaK, ralieHas U3BecTh,
HeTalleHasi U3BeCTb, MUTHEBAs COJA U APYTHX): HA3bIBaTh U COCTABIATH (POPMYJIbI XUMUYECKUX BEIIECTB,
OIIpEJENATh IPUHAIEAKHOCTD K KIIacCy.

Hcrounnkn xumudeckoil nHpopMaLuu (CpeCcTB MaccoBOM HHPpopManyu, cets MHTepHeT U npyrue). [Touck
nHGOPMAIUK [0 Ha3BaHUAM, HICHTU(PHUKATOpaM, CTPYKTYpPHBIM (GopMyiiam

Tema 3.2. ®uznko-
XHMHUYECKHE
CBOICTBA
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOe coep:xaHne

10

TeopeTn‘leCRoe oﬁyqeﬂne

Mertamnsl. O0mme ¢puzndecKkie 1 XMMAYecKre cBoiicTBa MeTaimioB. CriocoOb! MOMydYeHns. 3HaYeHHE METaJUIOB U
HEMETAIJIOB B IPUPOJIE U KU3HEACATESILHOCTH YeIOBeKa U OpraHu3MoB. Kopposus MeTaisioB: BUIBI KOPPO3UH,
CII0cOO0BI 3alUTHl METAJUIOB OT KOPPO3HHU

Hemertamnpl. O0mue pu3ndeckre n XAMUIECKUE CBOMCTBA HEMETAIIOB. THITHYHBIE CBOMCTBA HEMETAIIIOB [V—
VII rpynn. Knaccuduxkanus 1 HOMEHKIATypa COeUHCHUN HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B
TIpUpPOJIE

XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWICCKUX BEIMIECTB (OKCHUIOB, THAPOKCHIIOB, KUCIIOT, COJICH U
Ip.). 3aKOHOMEPHOCTH B U3MEHCHHH CBOWCTB MTPOCTHIX BEIIECTB, BOJAOPOIHBIX COSTUHEHUN, BBICIIIMX OKCHJIOB U
TUAPOKCUIIOB

IIpakTH4yeckue 3aHATHS

CocraBiecHue ypaBHeHI/Iﬁ XHUMHUYCCKHUX peaKHI/Iffi C Y4aCTUCM IPOCTHIX 1 CIOKHBIX HCOPTraHNYCCKUX BCIICCTB!
METAJIOB 1 HEMECTAJIJIOB, OKCHUI0B MCTAJIJIOB, HEMCTAJIJIOB U aM(bOTepHBIX OJICMCHTOB; HCOPTraHNMYCCKUX KHUCIIOT,
OCHOBaHUM U aM(I)OTepHBIX THUAPOKCHUOB; HCOPTaHNYICCKUX coneﬁ, XaPAKTCPU3YOIIUX UX CBOMCTBA.

OK 01

OK 02

K 1.1.-1.3

K 2.1.-2.7

15




Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETHUICCKUX 3aILaHPIﬁ Ha CBOfICTBa, COCTaB, MMOJIYUYCHUC N Oe3omacHoe
HCIIOJIb30BaHNE BAXKHEHUIITHUX HCOPraHNYCCKUX BCIICCTB B 6I)ITy n HpaKTHqCCKOP'I JACATCIBHOCTH YCJIOBCKA

Tema 3.3. OcHOBHOe coiep:KaHue 4 OK 01
Unentudukanus
HEOPraHMIECKHX IpakTHyecKue 3aHATHS 4 OK 02
BEIIEeCTB
[Ipaktuueckas padora «aenTrdurKkanms HeOPraHMYECKUX BELIECTBY. OK 04
Pemienne sxcneprMeHTaIbHBIX 33124 0 XUMHUYECKUM CBOWCTBAM METAJJIOB U HEMETAJIIOB, TI0 PACIIO3HABAHUIO U
MOJYYCHUIO COSIMHEHNH METAJUIOB H HEMETAILIOB. )
Wnentndrkanys HEOpraHNIECKUX BEIIECTB C HCMOIB30BAaHNEM UX (PH3UKO-XMMHYECKHUX CBOMCTB, XapaKTEPHBIX
Ka4deCTBEHHBIX peakiuid. KauecTBeHHBIE peakuny Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha KATHOH
AMMOHHA
IIpaktnueckas padora “ CBoicTBa HEOPraHUIECKUX BEIIECCTB ~ 2
CamocTosiTesqibHast paboTa 00y4aronuxcs.
1. Koppo3ust MeTamioB: XuMu4eckasi i JieKTpoxumudeckas. CrocoOsl 3aIIMThl METAJUIOB OT KOPPO3HH,-
OAroTOBKa pedhepara 3
2. [Tpou3BOACTBO YyTyHa U CTAJH,- IOATOTOBKA pedepara
3. Kpbutaterit MmeTain, - TOATOTOBKA COOOIITEHHUS
Pazpean 4. CTpoeHue U CBOWCTBA OPraHMYeCKUX BelleCTB 24
Tema 4.1. OcHoBHOe cofep:xaHue 4 OK 01
Kiraccuduxkarust,
CTpOeHHe 1 Teopernueckoe 00yuenue ) K 1.1.-13
HOMEHKJIaTypa " >
[TosiBeHne 1 pa3BUTHE OPraHIMYECKON XUMIH Kak HayKu. [IpeaMer opranndeckoit xuMun. MecTo 1 3HaueHHue 2 HK 2.1.-2.7
OpPTaHHYECKUX .
P OpPTaHMYECKOH XUMHHU B CHCTEME €CTECTBEHHBIX HAYK.
BEIIECTB

XHUMHUYECKOe CTPOCHUEC KAaK MOPAJOK COCAUHCHUS aTOMOB B MOJICKYJIC COTJIACHO MX BAJICHTHOCTH. OCHOBHBIE
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TOJIO’KEHUS TEOPUU XUMUYECKOTO CTPOEHHS OpraHndeckux coequHeHnii A.M. bytnepoBa. YriepoaHslil ckeneT
OpraHH4YecKoi MOJIEKYJIbl. 3aBUCHMOCTb CBOMCTB BELIECTB OT XMMHUYECKOT0 CTpOeHUs Mosekyl1. 3omepus u
HA30MEPBL.

[MousTHE 0 HDyHKIMOHANBHOW Tpyme. Panukan. [IpuHIMTIBI KIacCH)UKAITUE OPTaHHYECKIX COCTUHCHUH.
MexayHapogHass HOMEHKIIATypa ¥ MIPUHIHUITEI HOMEHKIIATyPbl OpraHndeckux coequHeHui. [lonstue 06
a30TCOIePIKAIINX COCTUHEHUIX, OMOIOTHIECKH aKTHBHBIX BEIecTBaX (YyTIEBOAAX, JKAPaX, OeKax u ap.),
BBICOKOMOJIEKYJIIPHBIX COSTMHEHUSIX (MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO)

HpaKaneCKne 3aHATUSA

Homenxiatypa opraHndeckux coeinHEHUH OTAEIbHBIX KJIACcCOB (HACHIIIEHHBIE, HEHACHIIIICHHBIE 1
apOMaTHYECKHE YTIEBOIOPObI, CIUPTHI, (PEHOJIBI, albAeTuabl, KEeTOHBI, KAPOOHOBBIE KUCIOTHI U IP.)
CocraBieHHe MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHHYECKHUX BELIECTB OTACIBHBIX KIIACCOB,
HCTIONB3YS UX HAa3BaHU [0 CUCTEMAaTU4YEeCKOM U TPUBHATBHOW HOMEHKIIATYPE (3THIICH, alleTHIICH, TIIMLEPHH,
¢denomn, popManpaerua, yKCycHas KHCI0Ta, TIULIWH). PacueTsl nmpocreiieil GopMysbl opraHn4eckoi MOJIEKYIbI,
HCXOsl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CsoiicTBa
OpTraHUYECKUX
COCTMHEHUN

OcHoBHOe coepkaHue

12

TeopeTruyeckoe o0yuenmne

OU3HKO-XUMHYECKHE CBOHCTBA OPraHMYECKUX COCTMHEHUH OTJeNBHBIX KI1accoB (0COOCHHOCTH Kilaccu(UKaIN
1 HOMEHKJIATyphl BHYTPH KJ1acca; FOMOJIOTHYEeCKHH psia u obmas Gopmyna; nzoMepus; GU3NUECKUe CBONCTBA;
XMMUYECKUE CBOMCTBA; CIIOCOOBI OITYUCHHUS):

— IpeieNbHbIC YTIIEBOAOPOAB! (aJIKaHBI M [IUKJIOANIKAHbI). | OpeHre MeTaHa KaK OJH U3 OCHOBHBIX HCTOYHHUKOB
TEIJIa B IPOMBIIIEHHOCTH U ObITy. CBOWCTBa MPUPOAHBIX YIIIEBOAOPOAOB, HAXOKACHUE B IPUPOJE U
[IPUMEHEHUE AJIKAHOB;

— HempeieIbHbIE (AJIKEHBI, ATKUHBI U aJIKaJUeHBI) U apoMaTHYECKUE YIieBo1opoabl. ['opeHne aneTniena Kak
HCTOYHHUK BBICOKOTEMIICPATYPHOT'O IUIAMEHHM AJISI CBAPKH U PE3KU METAIJIOB

— KHCIIOPOACOIEpKAaIe COeANHEHNS (CITUPTHI M (peHOIBI, KApOOHOBBIE KMUCIOTHI M 3(HPHI, aJlbIETUIbl H KETOHHI,
KHPBI, yraeBoabl). [IpakTHueckoe NprUMEHEeHNE STHIICHIIIMKOIIS, TMIepuHa, ¢perona. [Ipumenenue

OK 01

OK 02

OK 04

MK 1.1.-1.3

K 2.1.-2.7
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(hopMmanprerna, aleTanbIeTuAa, YKCYCHOW KACIOTHI. MpLTa Kak COJTM BBICIINX KapOOHOBBIX KUCIOT. Mororue
CBOMCTBa MbLIa

— a30TcoNIeprKaIIne COCTMHEHUS (AaMUHBI 1 aMUHOKHCIIOTHI, O€TTKN). BRICOKOMOIEKYIIPHBIC COCTMHECHIS
(cuHTeTHYecKrEe ¥ OMOJIOTHYECKU-aKTUBHBIC). MOHOMED, OJIMMEp, CTPYKTypHOE 3BeHO. [lonmnMepu3arius
3TUJIEHA KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIOJIb30BaHUs.

I'eneTmueckas CBSA3b MEXKAY KilacCaMU OPraHn4€CKux COCI[I/IHCHI/Iﬁ

IIpakTH4yeckne 3aHATUA

CBoiicTBa OpraHN4YeCKUX COCAMHEHUI OTAEIBHBIX KJIACCOB (TPUBUANIbHAS U MEXKIyHapOAHAsl HOMEHKJIATypa,
XMMHUYECKHE CBOMCTBA, CIOCOOBI TIOTyUeHHs): TIpeieNIbHbIE (IKaHbl U [IUKIIOANKAHBI), HENpeIeIbHbIC (aJTKEeHEI,
JIKHMHBI M aJKaIUeHbI) 1 apOMaTH4ECKUE YTIEBOAOPOIbI, CIIUPTHI U (peHOIIBI, KAPOOHOBBIE KHUCIOTHI M 3(UPHL,
aJbJETU/IBl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJIEKYJIIPHbIE COeIMHEHH. 3a/laHUsI Ha COCTaBJIEHHE
YpaBHEHHUH XUMHUYECKHX PEAKIIMI C y4aCTHEM OPraHHYECKUX BEIECTB HA OCHOBAHUHU MX COCTaBa U CTPOEHUS

CocTaBrieHHe CXeM peakiiii (B TOM YHCJIe MO MPEATIOKEHHBIM IIeTTI0YKaM MTPEBPAIIeHNH ), XapaKTePU3YOIHX
XUMHUYECKHE CBOMCTBA OpPraHnvycCKux COGI[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB, CHOCOOBI X MOJIy4CHUA 1 Ha3BaHUC
OpraHUYECKUX COCAMHEHUM 110 TPUBHAIBHON WK MEXAYHAPOIHON CHCTEMAaTHYECKONH HOMEHKIIATYPE.

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

[IpakTrueckas padota “IIpeBpamieHust OpraHMYECKUX BEIIECTB IIPH HarpeBaHUU'".

[Tonyuyenue 3TuIEHA U U3yYEHUE €r0 CBOMCTB. MOaennpoBaHue MOJIEKYJI U XUMUYECKUX MPEBpAICHUN Ha
IIpUMEPE dTaHa, 3TUIICHA, AlleTUIICHa U JIp.

Tema 4.3.

Unentudukanus
OpPraHHYCCKUX
BEIIIECTB, UX
3HAYEHUE U
MIPUMEHEHHE B

OcHoBHOe coep:xaHne

TeopeTn'{eCKoe oﬁyqeﬂne

buooprannyeckue coenunenus. [Ipumenenue n Ononoruyeckas poiib yriaeBogoB. OKHCIEHUE yIIEBOIOB —
HCTOYHUK HEPTHH )KHUBBIX Oprann3MoB. O0JacTu NMpUMEHEeHNsI aMUHOKHCIIOT. [IpeBparienus OeNKoB MUK B
oprannzme. buonorndeckue GyHKIMu 0enkoB. buonorndeckne GyHKINH KXUPOB. Pob opraHrmdeckoi XMMHUH B

OK 01

OK 02

OK 04
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OBITOBOM U
MPOU3BOJICTBEHHOM
IeSITeIbHOCTH
YyeJIoBeKa

peleHny npodIieM MUIIEeBOH 6e30MacHOCTH

Pounb oprannueckoii XUMHUY B PEIICHUU IPOOJIEM SHEPTEeTHUECKON 0€30IMaCHOCTH, B PA3BUTUU MEIUIUHBI,
CO37IaHUH HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHHUKOB DHEPTUH (ATBTEPHATUBHBIC HCTOYHUKH dHEPTUH). OMacHOCTh
BO3JICHCTBHS HA JKHUBBIE OPTraHU3Mbl OPTrAHUYECKHIX BEIIECTB OTICIBHBIX KIACCOB (yTICBOJOPOIBI, CIIUPTHI,
(heHOJIBI, XJIOPOPTaHUYECKHE TPOU3BOIHBIC, AIBJICTH/IBI U JIP.), CMBICII TTOKa3aTelsl IPEACIbHO J0MYCTUMOM
KOHIIEHTPAITIH

IIpakTH4yeckue 3aHATHS

[pakTrueckas padora: “VneHTUPUKAINS OPTaHUUSCKUX COSTUHEHHUM OTICIBHBIX KJIACCOB™

Wnentudurkanys opraHndecKuX COSTUHEHUN OTICIBHBIX KIIAaCCOB (HA IMPUMEPE allbJICTU/I0B, KpaxMaa,
YKCYCHOHM KHCIIOTBI, OSJIKOB U T.II.) C UCTIOIB30BaHUEM UX (PU3UKO-XUMUYIECKHX CBOWCTB M XapaKTEPHBIX
KaueCTBCHHBIX peakiuii. JlenaTyparnus Oenka npu HarpeBaHuu. [[BeTHble peakuuu O0eiaxoB. Bo3HUKHOBEHHE
AHAJIMTUYECKOIO CUTHAJIA C TOUKH 3PEHUS XUMUYECKUX MPOLIECCOB MIPU NPOTEKAHNN KaUYE€CTBEHHOM peakiyy,
MTO3BOJISIONICH HASHTH(DUIIMPOBATH MPEIOKEHHBIC OPTaHUYEeCKHE BEIIECTBA

[pakTuueckas padora “CTpyKTypa v CBOMCTBa OPraHUYECKUX BEIIECTB”

MK 1.1.-1.3

K 2.1.-2.7

CamocrosiTeibHAs padoTa 00yUyaromuxcs.

1. Tlporeccsl mpoMEITIIIEHHOH epepadboTku HedTH. OKTAaHOBOE YHUCIO0 OSH3MHOB U IIETAHOBOE YHCIIO
JIN3ETBHOTO TOIUIMBA - TIOATOTOBKA COOOIICHHS

2. DtaHoi: Benmuuaiiiee 0J1aro WK CTpaITHOE 3J10 - MOATOTOBKA pedepaTa

3. BenkoBas OCHOBa MMMYHHTETA - MOATOTOBKA pedepaTa

Pazpgea 5.

Kunernueckue u TEPMOAUHAMHUYIECCKUE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYECCKUX peammﬁ

CkopocTh
XUMHUYECKUX
peaKuui.

XHUMHAYECKOE

OcHoBHOe CoACpKaHue

TeopeTnueckoe 00yueHue

CKOpOCTh peakiiny, ee 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPUPOABI pEaruPYIONIUX BEIIECTB, KOHIIEHTPAIUN
pearupyroumMx BENIECTB, TEMIICPATYPhI M TUIONIAH PEAKIIMOHHOM MOBEPXHOCTH. TermioBsie 3 heKTh

OK 01

OK 02

K 1.1.-1.3
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paBHOBecCHE XUMUYECKUX PEaKLHi. DK30- U SHAOTEPMUUYECKUE, PEAKIIIH. K 2.1.-2.7
OO6paTtuMocTh peakuuil. XMMUYECKOEe PaBHOBECHE U €r0 CMEILEHHUE O JCHCTBIEM Pa3IHYHbIX (PaKTOPOB
(KOHILIEHTpaLUs PEareHTOB WU MPOTYyKTOB PEAKIINH, AaBJIEHHE, TEMIIepaTypa) A CO31aHUS ONTUMAIbHBIX
YCJIOBHM MpOTEKaHUsl XUMUUecKuX npoueccoB. [Tpunnun Jle Hlatense
ITpakTH4yeckue 3aHATHS OK 01
PeriieHre MpaKTHKO-OPHEHTHPOBAHHBIX 33IaHHi HAa aHATN3 (JAaKTOPOB, BIHSIOIINX HA U3MEHEHHE CKOPOCTH OK 02
XMMUYECKOM PEaKLUH, B T.4. C IO3ULNH SKOJIOTHUECKH LIeIecO00pa3HOro MOBEAeHUS B OBITY U TPYAOBOH K 1113
JESTELHOCTH B LIETISIX COXPAHEHUS CBOETO 3/J0POBbS U OKPY>KAOILIEH MPUPOIHOM Cpenbl. B
. K 2.1.-2.7
Pemienune npakTMKo-OpUEHTUPOBAHHBIX 3a1aHUI HA TpuMeHeHue npuniuna Jle-Ilarenbe 17 HaX0XKICHUS
HaIpaBJICHUs CMELLCHUS PAaBHOBECHS XMMUYECKOM PeakLuy U aHanu3 (PaKTOPOB, BIUSIOIIUX Ha CMELCHHUE
XUMHUYECKOTO paBHOBECHUS
CamocTtosiTenbHas padoTa 00yJaromuxcs.
1. @depMeHTHI B JKUBBIX OpraHu3Max - MOAr0TOBKA pedepara
Pa3znea 6. PacTBOpBI
Tema 6.1. OcHoBHOe coepkaHue OK 01
[onsTne o TeopeTruyeckoe o0yuenmne OK 02
pacTBopax
PactBopenue kak puznko-xuMudeckuii mpoiecc. PactBopbl. CriocoObl IPUTOTOBIEHUS PACTBOPOB. OK 07
PactBoprumocTs. MaccoBas 101 pacTBOpEHHOT0 BemiecTBa. CMBICT ITOKa3aTeNsl MPEAeIbHO 0Ty CTUMOM K 1113
KOHIICGHTPAIMX M €r0 MCIOJIb30BaHUE B OLIEHKE YKOJIOTHUECKON 0€30MacHOCTH. T
K 2.1.-2.7

[IpaBuia 3K0I0THYECKH 11eTIECO00Pa3HOTO MOBEICHHS B OBITY U TPYJOBOH JEATEILHOCTH B LENSX COXPAaHEHUS
CBOETr0 3/I0pPOBbS U OKPY>KaIOLIEH IPUPOJAHON CPEJIbl; ONTACHOCTh BO3ACHCTBUS Ha KUBbIE OPraHU3MBbI
OIpE/IETICHHBIX BEIIECTB.

Penienne npakTHKO-OPHEHTHUPOBAHHBIX PACUYETHBIX 33aHUI HA PACTBOPHI, HCIIOJIb3yEMbIE B OBITOBOM 1
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MIpoOu3BOACTB €HHOM ACATCIBbHOCTH YCJIOBCKA

Tema 6.2. OcHoBHOe coiep:kaHne OK 01
UccnenoBanue
CBOIICTB PacTBOPOB IIpakTHYeckue 3aHATHSA OK 02
[Ipaktrueckas padora «IIpUToTOBICHHE PACTBOPOBY. OK 04
[IpuroroBienne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTPAINH (C TPAKTUKO-OPUEHTHPOBAHHBIMHU HK 1.1.-1.3
BOIPOCAMH) H OTIpeJiesIeHHE CPeabl BOAHBIX PacTBOPOB.
K 2.1.-2.7
Pemenue 3ajau Ha IPUTOTOBJIIEHUE PACTBOPOB
CamocTosiTesqibHasi padoTa 00y4aronuxcs.
1. PacTBOpBI BOKpYT Hac - moAroToBKa pedepara
IIpogeccnoHaIbHO-OPHMEHTUPOBAHHOE CO/lep:KaHue (CoAep:KaHNe PUKJIATHOT0 MOIYJIs1)
Paszpen 7. Xumus B ObITY M IPOU3BOACTBEHHOM IeATEeJHLHOCTH YeJI0BeKa OK 01
Xumus B ObITY U OCHOBHOE Co/Iep:KaHue OK 02
MPOU3BOJICTBEHHOM OK 04
JeSITENbHOCTH TeopeTruueckoe o0yuenmne
YeroBeKa = " = OK 07
Hoselimue nocTmkeHuss XMMUYECKOW HAYKH M XUMHUYECKOW TexHONoruu. Ponbs xumun B obecrieueHnn
9KOJIOTHYECKOH, SHEPTETHUECKON M MUIIEBON 0€30MacHOCTH, pa3BUTHH MeIUIMHEL. [IpaBuiia moncka u aHamu3a MK 1.1-13
XMMUYECKOM MHPOPMAIMK U3 pa3IMYHbIX HICTOUYHUKOB (Hay4yHas ¥ y4eOHO-Hay4Has JIUTepaTypa, CpeacTBa Y
MaccoBoit nHopmanmu, cetb UHTEpHET) K 2.1.-2.7

HpaKaneCKne 3aHATUSA

[Touck u ananwM3 KEWCOB O MPUMEHEHUN XUMHYCCKIX BEIIECTB M TEXHOJIOTHH C yIeTOM OyIyIei
po(heCCHOHANBHON IEATEIIEHOCTH TI0 TEMaM: BaKHEHININE CTPOUTENBHBIE MaTEPUabl, KOHCTPYKIIMOHHBIE
MaTepualibl, Kpacku, CTEKIIO, KEpaMUKa, MaT€pUabl JIJIsl SEKTPOHUKHU, HAHOMATEPHUalbl, TEKCTUJIbHBIE BOJIOKHA,
WCTOYHHUKY SHEPTUH, OpTaHIHYECKHEe i MUHEPaJIbHbIE YI0OpEHNs, IEKaPCTBEHHBIE BEIIECTBA, OBITOBAS XHMUSI.
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3amura: [IpencraBnenne pe3yabTaToB PELICHUS KecoB B (hopMe MUHH-AOKIAA C IPE3eHTANEH

CamocTtosiTesqibHast paboTa 00y4aronmuxcs.

1
1. [oHsATHE O XMMUYECKOH TEXHOIOTUH, OMOTEXHOJIIOTUHN U HAHOTEXHOJIOTHH, - IOATOTOBKA pedepara
IIpome:xyTouHas aTTecTalus MO AMcHUNINHE (Iu(epeHUHPOBAHHDbIN 3a4eT) 2
Bcero 86
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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.-
1.3

IIK 2.1.-
2.7

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
1.3 BEILIECTB HEOPraHNYECKHUX BEIECTB |TUAPOKCHJIOB U COJICI».
K 2.1.- OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTaBJICHUE
2.7 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
1.3 HOMEHKJIaTypa COOTBETCTBHUU C UX COEJIMHEHUH IO TPUBUAIIBHOW WIIH
[IK 2.1.- |opraHny4ecKkux BEIIECTB |CTPOECHUEM MEKTyHapOAHOMN
2.7 CHUCTEMaTUYECKON HOMEHKIIAType.

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

3. 3aaum Ha onpezeneHue
npocteiel GopmMyIbl
OpraHMYECKON MOJIEKYJIbI, UCXO
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Tunbl OlleHOYHBIX

Ne | OK/IIK Paznea/Tema PesyabraT 00yueHnus .
MeponpusTHil
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBoiicTBa OpraHMYECKUX | Y CTaHABIIUBATh 1. 3agaHus Ha COCTABJICHHE
OK 02 |coenunenuii 3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX PEAKIUN
OK 04 XUMHUYECKHX CBOMCTB C y4aCTUEM OpPraHUYECKUX
IIK 1.1.- OPTaHWYECKHUX BEIIECTB OT |BEMIECTB HA OCHOBAHUY X
1.3 CTPOECHUS MOJIEKYJI COCTaBa M CTPOCHHUSL.
IIK 2.1.- 2. 3agadusa Ha COCTaBJIEHUE
2.7 YpaBHEHUN XUMHUYECKUX PEAKIUH,
WUTIOCTPUPYIOLUINX XUMHUYECKHE
CBOICTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHUs JAHHBIX PEAKLUI U
IEeHETUYECKOU CBA3U
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHHUSAM PEAKLUI C y4acTUEM
OpraHMYECKUX BEILECTB.
4. IIpaktuyeckas pabora
“ITpeBpalieHust OpraHu4eCKUX
BELIECTB IpX HarpeBaHUM"
43 | OK01 |HUnentudukanus HccnenoBats 1.IIpakTKO-OpHMEHTUPOBAHHbIE
OK 02 |opraHn4yeckux BEILIECTB, [KAUECTBEHHbIE pEAKLIUU  |3aJaHUs IO COCTABIECHUIO
OK 04 |ux 3HayeHue u OpraHUYEeCKUX XUMHUYECKUX PEAKIUH C y4aCTUEM
IIK 1.1.- |mpuMeHeHue B OBITOBON |COETUHEHUI OTAEIBHBIX |OPraHUYEeCKUX BEILIECTB, B T.4.
1.3 U IIPOU3BOJCTBEHHOMN KJIaCCOB UCIIOJIB3YEMBIX JUISL KX
IIK 2.1.- |mesTenbHOCTH YeIOBEKaA uaeHTU(UKAIUY B OBITY U
2.7 IIPOMBIIIIIEHHOCTH.
2. Ilpaktuueckas padora
“UneHtuduxanuss OpraHn4ecKux
COECIUHEHUN OTAEIBLHBIX KIacCoB”’
5 Paspean S. XapakTepu3oBaThb
Kunernyeckue u BJIMsIHUE PA3JIHYHBIX
TepMOAMHAMHU4YecKHe |(pakTopoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUSA XHMHYECKHX peaKuui
XHUMHYECKUX peaKkuuid
5 | OKO01 CxopocTh XMMHUYECKUX | XapaKkTepru3oBaTh [IpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |peakumii. XMMHYECKOE |BIMSIHHE KOHLUEHTPALMU |TEOPETUYECKHE 3alaHUs Ha
IIK 1.1.- |paBHOBecue pearupyromux BeecTB U [aHanu3 (pakTopoB, BIUSIOIINX HA
1.3 TEMIIEPATYPHI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKON
IIK 2.1.- XUMUYECKUX PEAKLUN peakuuu. [IpakTuko-
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Tunbl OlleHOYHBIX

Ne | OK/IIK Paznea/Tema PesyabraT 00yueHnus .
MeponpusTHil
2.7 XapakTepru3oBaTh OPHUEHTHPOBAHHBIE 3aJJaHUS HA
BIIUSTHUE U3MEHEHUS npuUMeHeHue npuHuuna Jle-
KOHIEHTpauuu Bemects, |lllaTenbe ans HaxoxaeHUs
peaxkiuu cpeasl u HaIpaBJIEHUS! CMEILIEHUs
TEeMIIepaTypbl Ha paBHOBECHSI XUMUUECKON PEeaKINU
CMEIlleHNEe XUMHUYECKOTO (M aHanu3 (GaKTOPOB, BIUSIOMIUX
paBHOBECHS Ha CMEIlleHuEe XUMUYECKOTO
paBHOBECHS

6 HcciaenoBaTh HCTHHHBIE

Pa3zgea 6. PacTtBopbl PacTBOPHI € 32JaHHBIMH
XapaKTepUCTHKAMH
6.1 | OKO01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBJICHUE

OK 02 pacTBOpbI pacTBOPOB.

K 1.1.- 2. IIpakTUKO-OpUEHTUPOBAHHBIE

1.3 pacueTHbIC 3a7aHus Ha

IIK 2.1.- JIACTIEPCHBIE CUCTEMBI,

2.7 UCTIOJIb3yeMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTU
4eJloBeKa

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

OK 04 |pacTBOpOB XUMUYECKHE CBOKCTBA “ITpuroroBieHue pacTBOPOB”

IIK 1.1.- UCTHUHHBIX pacTBOPOB

1.3

IIK 2.1.-

2.7

II | IpodeccuonaIbLHO-OPMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe MPHUKJIAJTHOTO MOLYJIsI)

7 Paszpnen 7. OuenuBatp nocJjeAcTeus (3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueii npogeccuoHAIbLHOMN
NPOU3BOACTBEHHO NPOU3BOJACTBEHHO NeATeJJbHOCTH)

AeATeJIbHOCTH NAeATeJbHOCTH YeJI0BeKa

Ye10BeKa ¢ MO3M UM
IKO0JIOTHYECKOMI
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1.-
1.3

IIK 2.1.-
2.7

Xumus B ObITY U
MPOU3BOACTBEHHOM
NesITeIbHOCTH YeJI0BEKa

O1eHnBaTh MOCIIEACTBUSI
OBITOBOM U
MPOU3BOACTBEHHOMN
JIEITEIbHOCTH YeJIoBEKa C
HO3UIIMHA DKOJIOTUUECKOU
0e30macHOCTH

Keiic (¢ yuetom Oynmyreit
npodecCuOHAIbHON
JIeATEITLHOCTH)

Bo3MoxHEBIE TEMBI KEHCOB:
1. IloTemnenne KkauMara 1
BBICBOOOKIEHHE Ta30BBIX
THIPATOB CO JTHA OKEaHa.

2. Bynyume marepuansl 1ist
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OK/IK

Paznena/Tema

PesyabraT 00yueHnus

THIBI OLEHOYHBIX
MepOonpHUATHH

aBWa-, MallIUHO- U
MpUOOPOCTPOCHUSI.

3. HoBble maTepuais! s
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX NPEnapaToB
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