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PabGouass mporpamMma y4eOHOW HJUCHUIUIMHBI pa3paboraHa Ha ocHoBe DenepanbHOTO
rocyIapcTBEHHOro oOpaszoBatenbpHoro cragaapta (nanee ®I'OC) cpennero mpodeccnoHamTbsHOTO
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[Tpukazom Munobpuayku Poccun ot 22.04.2014 1. Ne 392; pexomeHAaluili mo oOpraHu3anuu
MOJTyYeHUsI CPEHETo 00IIero o0pa3oBaHus B Mpeesiax OCBOCHHUS 00pa30BaTEIbHBIX MPOTPAMM
cpeaHero mnpogeccHoHanbHOrO0 00pa3oBaHusi Ha 0aze OCHOBHOTO 0OmIero oOpa3oBaHUs, C
y4E€TOM MPUMEPHOH OCHOBHOW 00pa30BaTEIIBHON MPOTPaMMBI CPEIHEr0 OOMIero 00pa3oBaHUs,
0100peHHOM penieHrneM ¢eaepaTbHOr0 y4eO0HO-METOIUYECKOT0 OOBEIUHEHHs] 1O 00IeMy
obpazoBanuto (mpoTokosa Ne 14 ot «30» HosiOpst 2022 1.) A1 CIEHATIBHOCTH:

25.02.03 TexHuYecKas SKCIUTyaTalus AICKTPUPUIIMPOBAHHBIX M MUJIOTAKHO-HABUTAITMOHHBIX
KOMILIEKCOB

Opranmzanus-pazpadoTuuk: PhUTbCKHI aBUAIMOHHBIA TEXHUYECKUH KOJUICMK - (uiuan
(benepasbHOrO roCyIapCTBEHHOIO OIOKETHOTO 00pa30BaTENbHOTO YUYPEXKIEHHsS BBICLIETO
oOpa3oBaHusi «MOCKOBCKUII TOCYZapCTBEHHBIH TEXHUYECKUH YHUBEPCHUTET TpakJIaHCKOM
apuarum» (MI'TY TA).

IIporpammy cocraBuiI:
becconora H.E., npenogasarens Peutbckoro ATK - punnana MI'TY T'A

Peniensenr:

Pycosa XK. A., npenogaBatens Peutbckoro ATK - pmmana MI'TY T'A

Pabouast mporpamMmma o0Cy>kx/1eHa U 0100peHa Ha 3aceaHuy MUKI0Boi komuccuu OT/I.

IIpotokom Ne OT « » 2023 r.

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

PaGouas nporpamma paccMOTpeHa U PpEKOMEHI0BaHa METOAMUYECKUM COBETOM KOJLIEKA.

ITpotokom Ne OT « » 2023 1.

Meroauct Cene3uena 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 cootBeTcTBUU ¢ PI'OC no cnenuanbHocTu 25.02.03 Texnuueckas
AKCIUTyaTaIus ANEKTPUPHUITTPOBAHHBIX U MMUJI0TaKHO-HABUTAIIHOHHBIX
KOMIIIEKCOB.

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;

! 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

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

HJIaHpreMLIe pe3yJabTaThbl 0CBOCHUA THCIHUIIIMHBI

HAaMMCHOBAaHHE

(popmupyembIX

KOMIICTCHIIUU

IIK 1.1. OcyuiecTBIATh BXOJHOW KOHTPOJIb (DYHKIIMOHATBHBIX Y3JIOB,
JieTajieil U MaTepuaioB B COOTBETCTBUHU € pa3pabOTaHHBIM
TEXHOJOTUYECKUM MPOLECCOM.

IIK 1.2. O} heKTUBHO UCTIOTB30BATh OCHOBHOE U BCIIOMOT'aTeNIbHOE
0o0opyI0BaHUE U MaTepUAIIbI.

IIK 1.3. Ocy1ecTBIATh MPOBEJACHUE CTAHAAPTHBIX U CEPTUPUKAITMOHHBIX
VICTIBITAHU .

I1K 1.4. OcynecTBIATh METPOJOTHUECKYIO POBEPKY U3IAECITHUM.

IIK 1.5. [IpoBoauTh aHanM3 NpuuKrH Opaka IPOIYKIIMHU U pa3padOTKy
MEPONPUSITUH 110 UX YCTPAHECHHUIO.

IIK 1.6. Ocy1iecTBIATh TEXHUYECKYIO AKCILTyaTalli0 OOPTOBBIX CUCTEM
3JIEKTPOCHAOKEHHMS 1 3JISKTPUDHUITMPOBAHHOTO 000Dy AOBAHHS.

IIK 1.7. Ocy1iecTBIATh TEXHUYECKYIO IKCILTyaTaIIo0 HH(POpMAIMOHHO-
U3MEPUTEIbHBIX TPUOOPOB, CUCTEM U KOMILIEKCOB.

IIK 1.8. OcCymecTBIATh TEXHUYECKYIO IKCILTyaTaI[ii0 OOPTOBBIX
BBIYUCIIUTEIBHBIX YCTPOICTB U CUCTEM.

IIK 1.9. OcyliecTBIATh TEXHUUECKYIO SKCIUTyaTaI[ui0 OOPTOBBIX CUCTEM
oToOpaxeHust HUHGOPMaIUU.

IIK 1.10. OcymIecTBIATh TEXHUYECKYIO IKCIUTyaTaI[uio OOPTOBBIX CPEJICTB
pPEruCTpaIliy MOJETHBIX JTaHHBIX.

K 1.11. Ocy1ecTBIATh TEXHUYECKYIO IKCILTyaTaI[ui0 OOPTOBBIX
PaaMO’JIEKTPOHHBIX CHCTEM.

K 1.12. OcyuiecTBIATh HANAIKY, HACTPOUKY, PETYJIMPOBKY U OIBITHYIO
IPOBEPKY 000PYIOBAHUS U CUCTEM B TaOOPATOPHBIX YCIOBHSIX U
Ha 00BEKTaXx.

IK 1.13. [IpoBOANTH MOAKITIOUECHUE TPUOOPOB, PETUCTPALIUIO
HEOOXOIMMBIX XapaKTEPUCTUK U MapaMeTPOB U 00pabOTKy
MOJIYYEHHBIX PE3YJIbTaTOB.

I[IK 1.14. OcCyl1eCcTBIATh BEICHUE IKCITyaTallMOHHO-TEXHUYECKON
JOKYMEHTAIIUH.

IIK 1.15. O6ecneunBaTh COOIOIEHNE TEXHUKN O€30ITaCHOCTH Ha
IIPOU3BOJICTBEHHOM YYaCTKE.

IIK 1.16. OcymIecTBISATh KOHTPOJIb KAYECTBA BBIMOTHIEMBIX Pa0oT.

MK 1.17. OpueHTHPOBATHCS B YCIOBUAX YaCTOM CMEHBI TEXHOJIOTHM B

poheCCUOHATILHON JIEATEIbHOCTH.
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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)

11




2.2. TemaTu4ecKuMii IJIAH M CO/IEPKAHNE U CIUTIIMHBI

HaumenoBanue Coaepxxanue yueOHOro MaTepHuaJia (OCHOBHOE U NMPo(eccHOHATbHO-OPHEHTHPOBaHHOE), 1adopaTopHble U | O0bem | @opmMupyemble
pa3aesioB U TeM NPaKTHYeCKHe 3aHATUS, IPUKIATHON MOAYJIb 4YacoB | KOMIETEHUHUH
1 2 3 4
OcHoBHOe coiep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTrnueckoe o0yueHmne 2
XUMUYECKUX
3IIEMEHTOB H CoBpeMeHHas MoJieb CTpoeHus: aToMa. CUMBOIMYECKUN S3bIK XUMUU. XUMUYECKUI 3JIEMEHT. DJICKTPOHHAS
npupoa koH(urypanus aroma. Kiraccupukaius XuMUIeCKUX 3JIEMEHTOB (S-, p-, d-371eMeHThI). BajleHTHBIE 3JICKTPOHBI. )
XUMUYECKOM cBs3u | BAIEHTHOCTh. DIEKTPOHHAS MPUPOA XMMHYECKOH CBA3H. DNEeKTPOOTPUIATENBHOCTE. BUIbI XMMHYECKOH CBA3H

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

IIpakTUyeckue 3aHATHS 2

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

MEXKIYHApOIHOTO COI03a TEOPETUUCCKOM U MPUKIATHON XUMUHU U TPUBUATBHBIX HA3BAHUM JIJIST COCTABICHUS

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

HEOPTraHUYECKUX COCTUHEHUIN OTIENbHBIX KIACCOB. b

[IpakTuueckue 3a1aHus HA YCTAHOBICHUE CBSI3U MEXKIY CTPOCHUEM aTOMOB XUMUYECKUX IJIEMEHTOB U

MIePUOTNIECKAM U3MEHEHHEM CBOMCTB XUMUYICCKUX JIEMEHTOB M UX COCTUHEHUN B COOTBETCTBHH C TIOJIOKCHHEM

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

ITepuoauueckas cucrema xumuueckux anemeHToB .M. MenaeneeBa. ®usznueckuii cmbici [leproguyeckoro 2
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J.N. Menneneena

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
DIIEKTPOIUTHIECKAS
JCCOIHALIS 1 TeopeTuueckoe odyueHmne 2 OK 04
HMOHHBIN 00MeH —

Teopus anexrponutuueckoi aucconuanuu. MoHbl. DneKTpoIuThl, HEIIEKTPOIUThL. Peakiiun noHHOro oOMeHa.

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.

3amaHus Ha COCTaBJICHUE HOHHBIX PeaKui

[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,
TeopeTuueckoe o0yuenune 2 OK 02

HOMCHKJIaTypa 1
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CTpOCHUE
HEOPraHUYECKHUX
BELLECTB

[Ipenmet Heopranmueckoit xumun. Kinaccudurkanus HeopraHu4eckux BemecTB. [IpocThie U CIIoKHBIC BEIIECTBA.
OCHOBHBIC KJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, THAPOKCUABI, KUCIOTHI, COIH). B3anMOCBsI3b HEOPTaHUIECKUX
BeIeCcTB. ArperaTtHbie COCTOSIHHA BellecTBa. Kpucranmniyeckne u aMOp(HBIE BelecTBa. THUIBI KPHCTAITHIECKIX
pelIeToK (aTOMHAs, MOJICKYJISIpHAS, HOHHAS, METAJLTMUECKast). 3aBUCUMOCTh (DH3MUECKUX CBOMCTB BEIIECTBA OT
THUIAa KPUCTAIUINYECKOM pelIeTKU. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BELIECTB OT BU/Ia XUMUYECKOU CBSI3U U
THUTA KPUCTAILUTUYECKON perieTku. [[pudrHbpl MHOT00Opa3usl BEIIECTB

IIpakTHyeckune 3aHATUA

Homenknarypa HeopraHM4ecKHX BEIIECTB: HA3BaHUE BEIIECTBA UCXOIS U3 UX XUMUYECKOH (POPMYIIBI MiIH
COCTaBIICHHE XUMHUYECKON OpMYITBI HCXOJIs U3 Ha3BaHMs BelecTBa 1o MexayHapoanoi (MIOITAK) unm
TPHUBUAIBHONH HOMEHKJIATYpE.

Pemienne npakTHUeCKUX 3a1aHUH MO KIacCU(pHUKaLUU, HOMEHKIATYpe U XUMHYECKUM (opMyiaMm
HEOPraHWYECKHUX BEIIECTB PA3INYHbBIX KJIaccoB (YrapHBIN a3, yrIeKUCIbl ra3, aMMHUaK, ralieHas u3BecTh,
HeTalleHast U3BeCTh, MUThEBAs COJla U APYTHX): HA3bIBaTh U COCTABISITH (POPMYIIbI XUMUYECKUX BEILIECTB,
OTIpeETATh NPUHAIEKHOCTD K Kiaccy.

Hcrounmnku xumuieckoi nHdopmanuu (cpeicTs MaccoBoit nnpopmaiuu, cetb MHTEepHeT U npyrue). [Touck
nH(pOpMAITUH TI0 HAa3BaHUAM, HACHTH(PHKATOpaM, CTPYKTYPHBIM (hopMyIamMm

MK 1.1.-1.17

Tema 3.2. ®uznko-
XHMHUYECKHUE
CBOICTBaA
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOe cofep:xaHHne

10

TeopeTruyeckoe o0yuenmne

Mertamnsl. O0mue Guznvyeckue 1 XUMHUYECKUE CBOWCTBA MeTaoB. CriocoOB! oydeHus. 3HaueHHe METaIIIOB U
HEMETAJJIOB B IIPUPOJIE U KH3HEACATEIBHOCTH Y€JIOBEKA M OpraHu3MoB. Koppo3ust MeTauioB: BUIbI KOPPO3UH,
CIIOCcOOBI 3alUThl METAIIOB OT KOPPO3HHU

Hemeramner. O0mue pusnveckue 1 XMMUYECKHe CBOWCTBA HEMETAIUIOB. THUITMYHbBIE CBOWCTBA HeMeTaIUTOB [V—
VII rpynn. Knaccudukauus 1 HOMEHKIaTypa COeAMHEHUH HeMeTayuloB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B

pUpoIe

XUMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHUIECKUX BEIIECTB (OKCHUIOB, THAPOKCHIIOB, KUCIIOT, CONICH 1
Ip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHNH, BBICIITNX OKCHJIOB U

OK 01

OK 02

K 1.1.-1.17
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THIPOKCH/IOB

ITpakTH4yeckue 3aHATHS 2
CocTtaBneHne ypaBHEHUH XUMHUYECKUX PEaKIUil ¢ yYacTHEM MPOCTHIX U CI0KHBIX HEOPTAaHUYECKHUX BEIECTB:
METaJUIOB U HEMETAJUIOB; OKCHIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPIraHUIECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX TUAPOKCUIOB; HEOPTAHUUECKHUX COJICH, XapaKTepHU3YIOIINX UX CBOHCTBA. b
Penrenne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKHUX 3a/IaHHIA HA CBOWCTBA, COCTAB, OJIy4YeHHe U Oe30macHoe
HCIIOJIb30BaHNE BaKHEHIIINX HEOPTaHNUECKUX BELIECTB B OBITY U MPAKTHYECKOH NESTEIbHOCTH YeIOBEKA
Tema 3.3. OcHoBHOe coepkaHue 4
Wnentudukanus
HEOPraHHYECKHX ITpakTH4yeckue 3aHATHS 4
BELIECTB
[paktuueckas padora «nenTudukaius HeOPraHMYECKUX BELICCTBY.
Pemenne sxcniepuMeHTANBHBIX 33/1a4 110 XUMHUYECKUM CBOMCTBAM METAJUIOB M HEMETAIJIOB, IO PACTIO3HABAHUIO U
MIOJIyYEHHUIO COEMHEHNH METAJNIOB U HEMETAJLIOB. )
WnenTrdukanus HEOPraHMUECKUX BEIIECTB C UCIOIB30BAaHHEM HX (PH3UKO-XUMHUYECKHX CBOMCTB, XapaKTepHBIX
Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakinu Ha cynbdaT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH
aMMOHUS
[Ipaktuueckas padora ““ CBoiicTBa HEOPraHUUECKUX BEIIECTB ~ 2
CamocrosiTe/ibHasi paboTa 00y4Yaromuxcs.
1. Koppo3ust MeTayioB: XuMru4ecKkas 1 dJiekrpoxumudeckas. CrocoObl 3aIUThl METAIUIOB OT KOPPO3HH,-
MOJTrOTOBKA pedepara 3
2. [Ipou3BOACTBO YyryHa U CTaJIU,- HOATOTOBKA pedepara
3. Kpsinaterit MeTa, - HOJroToBKa COOOIIEHUS
Paznen 4. CTpoeHue U CBOIICTBA OPraHNYeCcKUX BellecTB 24
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Tema 4.1.
Knaccudukars,
CTpPOCHHUE U
HOMEHKIIaTypa
OpraHu4eCcKux
BEIIIECTB

OcHoBHOe coiepkaHue

TeopeTruyeckoe o0yuenmne

ITosiBneHue U pa3BUTHE OPraHUYECKON XMMUM Kak HayKu. [IpenMer opraHudyeckod xumuu. MecTo U 3HaueHue
OpPraHNYECKON XHMHUU B CHICTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHUE KaK MOPAAOK COeIMHEHUSI aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJEHTHOCTH. OCHOBHEIE
TIOJIO’KEHUS TEOPUU XUMUYECKOT'0 CTPOCHHS OpraHndeckux coequHeHnit A.M. bytnepoBa. YrinepoaHslil ckenet
OPTaHMYECKON MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTI'O CTPOCHHUS MOJIEKYJI. M3omepust u
H30MEpBI.

[onsitie o pyHkunoHanbHOM Tpynme. Pangukan. [IpuHIMIB! KaccuuKanuu OpraHNueCKIX COeTNHEHUH.
MesxayHapoaHass HOMEHKJIATypa U IIPUHIUIIEI HOMEHKIATYPbl OpraHudeckux coequHeHui. [lonstue 06
a30TCoJepIKaIINX COCTUHEHHSIX, OMOJIOTNYEeCKH aKTUBHBIX BEIIECTBax (yrieBoaax, JKupax, Oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COCTMHEHHSIX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BE€HO)

IIpakTH4yeckne 3aHATUA

HomenkiiaTtypa opraHU4ecKuX COeIMHEHUH OTACIbHBIX KIIACCOB (HACKHIIIIEHHBIC, HEHACKIIICHHBIE H
apOMAaTHYECKHUE YTIIEBOIOPOIbI, CTUPTHI, (PEHOIBI, albeTUIbl, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIP.)
CocraByieHHe MOJTHBIX M COKPAIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHHYECKHUX BENIECTB OTACIBHBIX KIIACCOB,
HCIIOJIb3Yd UX HAa3BaHUA 110 CHUCTEMaTHUYECKOM U TpPIBHa.HLHOfI HOMCHKIJIaTypeC (E)TI/IJICH, AllCTHUJICH, TJIMLICPUH,
(henon, hopManbIerua, yKCyCHasI KUCIIOTa, TIUITH). PacdeTs! mpocTtelimeit hopMyTbl OpraHNIeCKOW MOJIEKYJTIBI,
HCXOJIsI U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

K 1.1.-1.17

Tema 4.2. CBoiicTBa
OpTraHUIECKUX
COeIUHEHUN

OcHoBHOe CoICpKaHue

12

TeopeTn'{eCKoe Oﬁy‘lel{ﬂe

DH3UKO-XUMHYECKHE CBONCTBA OPraHMYECKUX COCTUHEHUM OTICNBHBIX KIacCOB (0COOCHHOCTH KiaccuUKaIu
¥ HOMCHKJIATYPbl BHYTPH KJIacca; FTOMOJIOTUYCCKHH psijI 1 o011ast (hopMyia; H30Mepusi; PU3NICCKUE CBOWCTBA;
XUMUYIECKHE CBOMCTBA; CIIOCOOBI TTOJTYICHHS ):

OK 01

OK 02

OK 04

K 1.1.-1.17

17




— MpelesibHBIE YITIeBOAOPOABI (aJIKaHbI M IUKJIOAJIKaHbI). | 'OpeHrne MeTaHa KaKk OJUH U3 OCHOBHBIX HCTOYHUKOB
TeIUIa B IPOMBIIINIEHHOCTH U OBITY. CBOMCTBA MPUPOIHBIX YTIIEBOIOPOI0B, HAXOXKACHNE B IPUPOJE U
[IPUMEHEHHUE AJIKAHOB;

— HETIPEACIIbHBIC (aJ'IKCHBI, AJIKWHBI 1 aJ'IKa,I[I/IeHLI) 1 apoOMaTU4ICCKUE YTIIEBOAOPOIEI. FopeHHe allCTHJICHA KaK
HUCTOYHUK BBICOKOTCMIICPATYPHOT'O INIAaMCHH IJId CBAPKU U PE3KU MCTAJIJIOB

— KHCIIOPOICOIEPIKaIIIe COeTUHEHNS (CITUPTHI M PEHOIBI, KapOOHOBBIE KUCIOTHI B 3(UPHI, aJbAETHIbI U KETOHBI,
XKHPBI, yraeBoabl). [IpakTuyeckoe mpuMeHeHNE STHICHIIIMKOIS, MinieprHa, Gpenomna. [lpumenenne
(dbopmanbaerua, aneTanbAeruaa, yKCyCHOM KUCIOTh. MBbUIa Kak cOJIM BHICITUX KapOOHOBBIX KHUCIOT. Motoriue
CBOMCTBa MbIIa

— a30TcoAepsKallue COeTUHEHNs (AaMUHBI 1 aMUHOKHUCIIOTHL, Oenku). BeICcOKOMOJIEKy IS pHBIE COSANHEHNUS
(cuHTEeTHYECKHE U OMONIOTHYECKH-aKTHBHEIE). MOHOMEp, TIOIUMED, CTPYKTYpHOE 3BeHO. [lonumMepu3zarst
9THUJIEHA KaK OCHOBHOE HAIIPaBJICHUE €TI0 MCIIOIb30BAHUSI.

I'eneTnyeckas cBs3b MEKAY KjIacCaMU OPraHN4YCCKUX COG,I[I/IHGHI/Iﬁ

ITpakTH4yeckue 3aHATHS

CBoiicTBa OpraHUYeCKUX COSAMHEHHUN OTACIBHBIX KJIACCOB (TPUBUANILHASI M MEXKIyHAPOIHAS HOMEHKJIIATypa,
XMMHYECKHE CBOHCTBA, CIIOCOOBI TIOTyYEeHUS): TIpeeIIbHbIC (QJIKAHBI U INKIIOAJIKAaHBI), HETIPeAeIbHbIEe (aJIKSHBI,
QIKUHBI ¥ aJKaIUCHBI) M apOMaTHUYECKUE YTICBOAOPOIBI, CIIUPTHI U (PeHOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPHI,
aNb/ICTU/IBI 1 KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHBIE COSAMHEHHS. 3a/laHNs HA COCTAaBIICHUE
YpaBHEHUH XMMHUYECKHUX PEAKLUH ¢ ydacTHEM OPTaHMUYECKHUX BEIECTB HA OCHOBAHUH UX COCTaBa U CTPOCHHUS

CocTtaBneHne cxeM peakiii (B TOM 4ucIe 1Mo MpeaoKeHHBIM IIeTT0oYKaM MpeBpalleHni), XapakTepU3yIOIIX
XMMUYECKUE CBOMCTBA OPraHNYECKUX COSAMHEHUN OTAEIBHBIX KJIACCOB, CIOCOOBI X IOIyYEHHs U Ha3BaHUE
OpPraHWYECKUX COESIUHEHUH MO TPUBHUAIBHOMN WM MEKIYHApPOAHON CHCTEMaTUYECKOW HOMEHKIIAType.

Penienne npakTuko-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOMCTBA OPraHUYECKUX COSAUHEHUM
OTZEJIBHBIX KJIACCOB

[Ipaxtrueckas padora “IlpeBpaiieHus OpraHUIIeCKHX BEIIESCTB MIPH HarpeBaHUH'".
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HonyquHe OTHUJICHA U U3YYCHHUC €TO CBOICTB. MO,Z[CJ'II/IpOBaHI/Ie MOJICKYJ U XUMHUYCCKUX HpeBpaH_IeHI/IfI Ha
npuMeEpe 3TaHa, OTUJICHA, allCTUJICHA U ApP.

Tema 4.3.

Nnentudukars
OpraHUYECKUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOM U
MPOU3BOICTBEHHOM
NEITENBHOCTH
YyeJI0BeKa

OcHoBHOe CoepKaHue

Teopernueckoe 00yueHue

Buooprannyeckue coenunenus. [Ipumenenue n Ononorunyeckas poiib yriaeBogoB. OKHCIEHHE YIIIeBOIOB —
HUCTOYHHUK SHCPI'UM KUBBIX OPTraHU3MOB. OoOmactu IMIPUMCHCHUA aMUHOKHUCJIOT. HpeBpameHHs[ OeNIKOB 1 B
opranusme. buosnorndeckue QyHkuun 6ei1xoB. buonornueckue GpyHxuu xupoB. Posib oprannyeckoil Xumuu B
peieHnu npo0ieM MUIIeBoi 0€30MacHOCTH

Pons oprarmueckoil XUMUH B pEIICHUH TPOOJIEM dYHEPTETUIECKON 0€30MTaCHOCTH, B PA3BUTHH MEIUITAHEI,
CO3/IaHUU HOBBIX MaTepPHAIIOB, HOBBIX HCTOYHUKOB 3HEPTUU (aJIbTEPHATUBHBIC HCTOYHUKHU 3HEprun). OnacHOCTh
BO3JICHCTBUS Ha KUBBIC OPTaHU3MBbI OPTAaHUIECKUX BEIECTB OTACIBHBIX KJIACCOB (YTJIEBOOPOIbI, CIIUPTHI,
(heHOITBI, XTIOPOPTaHUYECKHE TPOU3BOIHEIE, ABIETH/IBI U JIP.), CMBICIT TIOKa3aTels MPeAebHO IOy CTUMOM
KOHUEHTpaLUu

HpaKaneCKne 3aHATUSA

IIpaxtrueckas padora: “VaeHTHGUKANNS OPraHIISCKUX COSTUHEHUI OTISIBHBIX KITacCOB”

Wnentndukanus opraHndecKnX COSTUHEHNN OTIENBHBIX KIACCOB (HA MPUMEpE allbJIeTU/I0B, KpaxMana,
YKCYCHOH KHCJIOTBI, OEJTKOB U T.II.) C UCIIOJIB30BaHMEM MX (PH3UKO-XUMHUYECKHX CBOMCTB M XapaKTEPHBIX
KadeCTBEHHBIX peaknuid. JleHaTyparius Oenka mpu HarpeBaHuu. L[BeTHbIe peaknnn OeKkoB. Bo3HUKHOBEHME
AHAJIMTUYECKOT'O CUTHAJIA C TOYKH 3PEHUS XUMUYECKUX MPOLIECCOB MPHU MPOTEKAHUN KaUYE€CTBEHHOM peaKiuu,
HOSBOHS[IOHIGﬁ I/II[CHTI/I(l)I/IHI/IpOBaTB IMPEAJIOKCHHBIC OPTraHNYCCKHE BEILIECTBA

[IpakTrueckas padora “CTpyKTypa B CBOMCTBAa OpraHUYECKUX BEIIECTB”

OK 01

OK 02

OK 04

K 1.1.-1.17

CamocTosiTesqibHast padoTa 00y4aronuxcs.

1. Ilpoueccsl npombIIIeHHON TIepepaboTku HePTr. OKTaHOBOE YHCIIO OCH3MHOB M LIETAHOBOE YHCIIO
JU3€JIbHOTO TOILINBA - IOATOTOBKA COOOIIEHUS
2. DTtaHon: BenMuaiilee 6J1aro WiM CTpamrHoe 3J10 - IOATOTOBKa pedepaTa
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3. benkoBas OCHOBa MMMYHHTETa - IOATOTOBKa pedepaTa

Pazpnen 5. KuHeTH4eckue u TEPMOANHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNS XUMHAYECKHX PeaKuii
CkopocTh OcHOBHOe cofiepKaHue OK 01
XUMHYECKUX
peaKIyit. Teoperuyeckoe o0y4enne OK 02
XUMIUECKOE CKOpOCTh peakiiny, ee 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPUPOABI pEaruPYIONIUX BEIIECTB, KOHIIEHTPAIUN HK 1.1.-1.17
paBHOBecHe pearupyompx BemecTs, TEMIEPaTyphl U MJIOMIAH PEaKIIMOHHON MOBEPXHOCTH. TemnoBbie 3P QeKThI
XUMHYECKUX PEaKIuid. DK30- ¥ SHAOTEPMUYIECKHE, PEaKIIHH.
OO6paTMocTh peakiuii. XHMHUYeCKOe paBHOBECHE U €T0 CMEIIeHHE TI0]] IEHCTBHEM Pa3IMIHBIX (PaKTOPOB
(KOHHCHTpaIII/Iﬂ PCarcHToB UK NPOAYKTOB pCAKIUHU, JaBJICHUC, TeMnepaTypa) JJIA CO3aHuA OIITUMAJIBHBIX
YCIIOBUM MpoTeKaHusi Xxumuueckux nporieccoB. [Ipuniun Jle Hlarense
IIpakTH4yeckue 3aHATHS OK 01
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33/IaHUH HAa aHAIIN3 (DAKTOPOB, BIUSAIONINX HA HU3MEHEHUE CKOPOCTH OK 02
XUMHYECKOHN PEaKIIiH, B T.4. C TO3UIMHA SKOJIOTUIECKH [1€JI€CO00Pa3HOT0 TIOBECHUS B OBITY U TPYIOBOH K 1.1-1.17
JESATEIFHOCTH B IEIISIX COXPAHEHUS CBOETO 3/I0POBbsI U OKPYKAOIIEH MPUPOTHON CpeIbl. e
Pemmenne npakTHKO-OPHUEHTUPOBAHHBIX 33/IaHUH Ha TpuMeHeHue npuanuna Jle-1llarense st HaxoxAeHUS
HarpaBJICHUA CMCIUICHHUS PaAaBHOBECHUA XUMHYECKOH PCaKIn U aHaJIn3 Q)aKTOpOB, BJINAOIIUX HAa CMCIICHUC
XUMHYECKOTO PaBHOBECHS
CamocrosiTenpHas padoTa 00yJaroIInuXCsl.
1. ®depMeHTHI B )KUBBIX OPraHU3Max - MOJATrOTOBKA pedepara
Paznen 6. PacTtBopnl
Tema 6.1. OcHoOBHOe coepkaHue OK 01
[TonsTre o Teopernyeckoe o0ydeHune OK 02
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pacTBopax PactBopenue kak ¢pusnko-xummudeckuii nporecc. PactBopsel. CriocoObl MPUTOTOBICHUS PACTBOPOB. OK 07
PactBopuMoOcTh. MaccoBast 107151 pacTBOpEHHOTO BerecTBa. CMBICH MTOKa3aTelNs MPeaesIbHO JOMyCTUMO
KOHIIEHTPAIINH U €T0 HCITOIF30BaHUE B OIICHKE DKOJIOTHYECKON Oe3011acHOCTH. IK1.1.-1.17
[IpaBuna 3KOIOTHYECKH TeJIeCO00PA3HOTO MMOBEACHUS B OBITY M TPYIOBOH JEATEINBHOCTH B IENSAX COXPAaHEHHS
CBOETO 3/I0pPOBbS U OKPY’KaloLIel IPUPOTHON Cpellbl; ONTACHOCTH BO3EHCTBHUS HA )KUBbIE OPTaHU3MBI
OTIpE/IETICHHBIX BEIIECTB.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 33/IaHUI Ha PACTBOPEI, HCIIOIB3yEeMbIE B OBITOBOW U
MPOM3BOJCTBEHHOH ESTEIHHOCTH YelIOBeKa
Tema 6.2. OcHOBHOe coiepsKaHue OK 01
Uccnenosanue
cBoiicT pactBopos | IPAKTHUECKHE 3aHATHS OK 02
[IpakTrueckas padora «IIpuroroBiaeHne pacTBOPOBY. OK 04
[IpuroToBieHue pacTBOPOB 3aJaHHON (MacCOBOM, %) KOHLIEHTpALUH (C MPaKTHKO-OPUEHTHPOBAHHBIMU 1K 1.1.-1.17
BOIIPOCaMHM) M OIpeJIeNIEHHE Cpelbl BOAHBIX PACTBOPOB.
Pemenwne 3aad Ha MPUTOTOBJIICHUE PACTBOPOB
CamocTosiTesibHAsi paboTa 00y4aronUXCH.
1. PacTBOpBI BOKpYT Hac - TOATOTOBKA pedepara
I[IpodeccnoHaIbHO-OPHEHTUPOBAHHOE COlep:KaHuUe (CoAep:KaHNe NMPUKJIATHOT0 MOTYJIs)
Paznen 7. Xumus B ObITY U MPOU3BOACTBEHHOM AeATEJILHOCTH YeT0BeKA OK 01
Xumust B ObITY U OCHOBHOE CO/lep:KaHue OK 02
MPOU3BOJACTBEHHON OK 04
JeSATEIPHOCTH TeopeTnueckoe 00yueHue
YeloBeKa OK 07

Hogeiimme nocTmkeHsl XAMUYECKON HAYKU H XUMHUYECKOW TEXHOJIOTUU. Poh xumuu B obecrieueHun
AKOJIOTHIECCKOM, SHEPTETUIECKOM 1 MUIIEBOI O€30IMaCHOCTH, pa3BUTHH MEIUIIUHEI. [[paBuiia morcka 1 aHamn3a
XUMUYICCKON MHPOPMAITUH U3 Pa3IMYHBIX HCTOYHHKOB (Hay4YHasl M YUcOHO-Hay4IHAas JINTepaTypa, CpeacTBa
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MaccoBoit nHpopmanmu, cetb HTepHeT)

ITpakTH4yeckue 3aHATHS

[Touck 1 aHAIN3 KEHCOB O NPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJIOTHH ¢ yueToM OyayIiei
po(heCcCHOHANBHOM EATEIEHOCTH TI0 TEMaM: BaKHEHIIINE CTPOUTENBHBIE MAaTEPUabl, KOHCTPYKIIMOHHBIE

MK 1.1.-1.17

MaTepuabl, Kpacky, CTEKII0, KepaMHKa, MaTepUabl s 3JEKTPOHUKH, HAaHOMAaTepHabl, TEKCTUIIbHbIE BOJIOKHA, 4
HMCTOYHHUKY SHEPTUH, OpTaHHYECKHE ¥ MUHEPaJIbHbIE YI0OpEHNs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XMMUSI.
3amura: [IpeacraBienne pe3yabTaToOB pelIeHNs KeHCoB B (popMe MUHH-TOKIIaa C Ipe3eHTaIHeH
CamocTtosiTesqibHast paboTa 00y4aromuxcs.

1
1. [onsITHE 0O XMMHYECKOM TEXHOJIOTUH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH, - IIOATOTOBKA pedepaTa
IIpome:xxyTouHasi aTTecTanus Mo AMcHUIUInHe (Iud depeHINPOBAHHBIN 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.-
IIK 1.17

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 .
MeponpusTHil
IIK 1.17 |Bemects HEOPraHNYECKHUX BEIECTB |TUAPOKCHJIOB U COJICI».
OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTaBJICHUE
MOJIEKYJI, & TAKXKE TUIIA YPaBHEHUN XUMUYECKUX PEAKIUN
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. IIpakTMKO-OpUEHTUPOBAHHBIE
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 Pa3znen 4. Crpoenue u |UcciaenoBars crpoerHue u|KonTpoJsabHas 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 1.17 |nHomeHknaTypa COOTBETCTBHUU C UX COEJIMHEHUH IO TPUBUAIIBHOW WIIH

OpPraHN4Y€CKUX BEIICCTB

CTpOCHUEM

MEKTyHapOAHOMN
CHUCTEMAaTUYECKOW HOMEHKJIIATypE.
2. 3amaHus Ha COCTaBJICHHUE
MTOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hopmyt
OpraHUYECKHUX BEIIECTB
OTIEIBHBIX 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
K 1.17 CTPOEHUS MOJIEKYJI COCTaBa M CTPOCHHUSI.
2. 3a7aHusa Ha COCTaBJICHHE
YpPaBHEHUN XUMHUYECKUX PEAKIUH,
WUTIOCTPUPYIOLINX XUMHUYECKHE
CBOICTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHUs JAHHBIX PEAKLUMI U
TEeHETUYECKOU CBA3U
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 |OPraHUYEeCKUX BEILIECTB, B T.4.
[IK 1.17 |u nmpou3BOACTBEHHOM KJIACCOB HCTIOJIB3YEMBIX IS UX
JESATEIbHOCTH YEJI0BEKA UACHTU(DUKAIH B OBITY U
IIPOMBIIIIIEHHOCTH.
2. Ilpaktuueckas padora
“UneHtuduxanuss OpraHn4ecKux
COECIUHEHUN OTAEJILHBIX KIacCoB”’
5 Pasznea S. Xapakrepu3zoBarhb
Kunernyeckue u BJIMSIHUE PA3JIHYHBIX
TepMOAMHaAMH4YecKkHe |(pakTopoB Ha
3aKOHOMEpPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUSA XHMHYECKHX peaKuui
XHUMHYECKUX peaKkuuid
5 | OKO01 CxopocTh XUMHUYECKuX | XapaKkTepru3oBaTh [IpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |peakumii. XMMHUYECKOE |BIMSAHHE KOHUEHTPALMU |TEOPETUYECKHE 3alaHus Ha
IIK 1.1.- |paBHOBecue pearupyromux BeecTB U (aHanu3 (pakTopoB, BIUSIOMINX Ha
IIK 1.17 TEMIIEPATYPHI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
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Tunbl OlleHOYHBIX

Ne | OK/IIK Paznea/Tema PesyabraT 00yueHnus .
MeponpusTHil
XUMHYECKUX PeaKInui peakuuu. [IpakTuko-
XapaxkTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS npUMeHeHre npuHuumna Jle-
KOHIEHTpanuu Bemects, |lllaTenbe ans HaxoxIeHUs
peakuuu cpeasl U HaIlpaBJICHUs CMELICHUS
TEeMIIepaTyphl Ha PaBHOBECHSI XUMHUYECKOW PEaKLIUU
CMeEIlleHNEe XUMHUYECKOTO (M aHanu3 (GaKTOPOB, BIUSIOMIUX
paBHOBECHS Ha CMELIEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBaTh HMCTHHHBIE

Pa3znea 6. PacTtBopbl PACTBOPBHI C 3aJAHHBIMHA
XapaKTepuCTUKAMH
6.1 | OKO01 [Tonstue o pactBopax  (Pa3nnuars UCTUHHBIE 1. 3agaun Ha MPUTOTOBJIECHUE
OK 02 pacTBOpLI pacTBOpOB.
K 1.1.- 2. IIpakTHKO-OpUEHTUPOBAHHBIE
IIK 1.17 pacueTHbIC 3aJaHus HA
JUCIIEPCHBIE CUCTEMBI,
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 1.17

II | IpodeccuoHaIbLHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe MPHUKJIAJTHOTO MOLYJIsI)

7 Paszpnen 7. OuenuBatp nocJjeAcTBHsA (3ammTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueii npogeccuoHAIBLHON
NPOU3BOJACTBEHHOM NPOU3BOJACTBEHHOI NAeATeJJbHOCTH)

AeATeJIbHOCTH NAeATeJbHOCTH YeJI0BeKa

Ye10BeKa ¢ MO3M LM
JKO0JIOTMYECKOMI
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.1.-
IIK 1.17

Xumus B ObITY U
MPOU3BOACTBEHHOM
NeSITeIbHOCTH Y€JI0BEKa

O1eHuBaTh MOCIEACTBHS
OBLITOBOH U
MPOU3BOACTBEHHOMN
JIeITEIbHOCTH YeJIoBEKa C
HO3UIIMH DKOJIOTHUECKOU
0e30macHOCTH

Keiic (¢ yuerom Oynmyreit
npodecCuOHATBHON
JIeATEITLHOCTH)

Bo3MoxHEBIE TEMBI KEHCOB:
1. IloTermienne kMuMaTa u
BBICBOOOKIEHHE Ta30BBIX
THIPATOB CO JTHA OKEaHa.

2. Bynymue maTepuainsl s
aBHa-, MallIUHO- U
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OK/IK

Paznena/Tema

PesyabraT 00yueHnus

THIBI OLEHOYHBIX
MepOonpHUATHH

MPUOOPOCTPOCHUSI.

3. HoBble maTepuaisl s
COJIHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIbHBIX PENnapaToB
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