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1. OBIIAA XAPAKTEPUCTHUKA PéBO‘IEfI INPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI
b/1.10 Xumus

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMBbl:

OO6meoOpa3oBaTenbHas IUCHUILINHA «XHUMHS» SBISACTCS 00s3aTEIHHOM
4acThio 00111e00pa30BaTeNIbHOTO 1MKIa oOpa3oBarenbHOM mporpammbel CIIO B
cootBercTBUM ¢ PI'OC no cnenumansHoctu 40.02.04 FOpucnpyneHuus.

1.2. I.[e.m; U INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIIJTUHBI:

1.2.1. leab u 3axa4u 0011e00pa3oBaTeIbHOM TUCIUIIIMHBI

Llenpro m3y4deHUs AMCIHUIUIMHBI SBISETCS (HOPMUPOBAHHE Y CTYACHTOB
IPEJCTABJICHNUS] O XWMHUYECKOM COCTABISIOLIEH €CTECTBEHHO-HAyYHOM KapTHUHBI
MHpa KaK OCHOBBI MPUHATUS PEIICHUN B KU3HEHHBIX W MPOU3BOIACTBEHHBIX
CUTyalUsAX, OTBETCTBEHHOI'O [TIOBEICHUS B IIPUPOIHOU Cpele.

3ajgaun TUCHUIUINHBL:

1) chopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUYECKUX
IIPOLIECCOB U SBJIEHUM B OKPYKAIOLIEN CpeE, HETOCTHON HAyYHOU KapTUHBI MHUPAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIIATH (DOPMYJIbl HEOPTAHUUECKUX U OPraHUYECKHUX
BCILIECTB, YPaBHEHUS XMMHUYECKMX  pEaKIMi, OOBICHATH HUX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM TPOBEICHHUS MPOCTEUINMX XUMHUUYECKUX
HKCIEPUMEHTAJIbHBIX HCCIECIOBAHUNA C COOJIIOJIGHUEM TpaBUJI 0E€30MacHOro
oOpaIleHus ¢ BEIIeCTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS UCIOJIb30BaTh MH(GOPMAIINIO XUMHUYECKOTO XapaKTepa 13
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh YMEHHS IIPOTHO3UPOBATH  IOCJICACTBUS  CBOCH
NESATETbHOCTH W XUMUYECKUX TPHUPOIHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTH MOHMMAHKUE 3HAYMMOCTU JOCTHKEHU XUMUYECKON HAyKH
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIBHON M MPOU3BOJCTBEHHOM cdep.

1.2.2. Ilnanupyemblie pe3yJibTATbl OCBOCHHMS 001Ie00pa3oBaTeJIbHOU
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN i

IInanupyeMble pe3yJbTaThl

Oo0mue

JAucuunimHapHbie (l'IpeLlMeTHLIe)l

OK 01. Bei6upats cioco0bl
peleHus 3aaa4
npo¢eCcCuOHAIIBHON
JesTeTbHOCTH IPUMEHHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0o BOCHUTAHMS:

— TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCcTBa, TPYI0II00ue;

— FOTOBHOCTb K aKTUBHOH JI€SATEIbHOCTH
TEXHOJIOTMYECKOW U COLIMAIBHON HAITPABJICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBAThH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO €SI TEIIbHOCTD;

— MHTEPEC K Pa3IMIHbIM chepaM npodeccuoHaIbHON
JIeITEILHOCTH,

OgyageHne yHMBepPCAJIbHBIMH Y4¢OHBIMH
MO3HABATEJbHBLIMH JeHCTBUSIMM:

0a3o0BbIe JIOTHYEeCKHe el CTBUSA.

— CaMOCTOATENLHO (POPMYITUPOBATH U AKTyaJIU3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UITH
OCHOBAHUS JJIsl CPABHEHUS, KIIACCU(UKALIUU U
0000IICHHS;

— ONPENENATh UENH IeATeIbHOCTH, 33]1aBaTh MapaMeTpbl
Y KPUTEPUU UX JIOCTHUKECHUS;

— BBISIBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OLIEHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIICHHUBATh PUCKHU
IIOCIICACTBUI ICITECIbHOCTH,

— pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUN
KU3HEHHBIX TIPoOIIeM

0a30BbIe HCCJIEN0BATEIbCKHE IeHCTBHS:

— BJIQJICTh HABBIKAMH Y4€OHO-HCCIIEI0OBATENbCKON U

— BIIQJETh CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIiye MOHATHS (XUMUYECKUI
9IIEMEHT, aTOM, JJICKTPOHHAast 000JI04Ka aToma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIM ATOMOB, MOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIICHb
OKHCJICHHs], XUMHYECKasl CBSA3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEeM, YIIIEPOAHBIHN CKeJeT, (yHKIMOHATbHAS
rpymmna, paaukai, U30Mepusi, U30MepPbl, FOMOJIOIMYECKUN
P, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOI- U
a30TcoJIeprKalllue COeIMHEHMsI, OMOJIOTNYECKU AaKTUBHbIE
BellecTBa (yriaeBo/Ibl, XKUPbI, OEIKN), MOHOMED, MTOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS,
KpUCTAJIJIMYECKAsl pelIeTKa, TUIIbl XMMHUUECKUX PEeaKIUi
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, IK30-1
SHIO0TEPMUUYECKHE, PEAKIIMF HOHHOTO 0OMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTBI, MIEKTPOIUTHIECKAS]
JCCOLMaNus, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMUYECKOH peakIuy, XUMHYEeCKOEe PaBHOBECHE), TEOPUH U
3aKOHBI (T€OpUsl XMMUUECKOTO CTPOEHMSI OPraHUYECKUX
BeniecTB A.M. bytiepoBa, TEOpHS 2IEKTPOIUTHUECKON
Jcconanuu, nepuoauyeckui 3akon [[.M. Menneneena,
3aKOH COXPaHEHUS MaCChl), 3AKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUHU, (PAaKTOJIOTMUECKHE CBEACHHUS O
CBOWCTBAX, COCTaBe, NOJIYYECHUU U O€3011acCHOM
MCIOJIb30BaHNHU BaKHEUIINX HEOPraHUYECKUX U
OpPraHNYECKUX BEILIECTB B OBITY M MPAKTHUECKON
JIeATEIIbHOCTH YEJIOBEKA,

— YMETh BBISABJISITh XapAKTEPHbIE IPU3HAKH U B3aUMOCBSI3b

! IncrmmnuaapHsie (IIpeIMETHBIC) Pe3yIbTATH YKa3bIBAIOTCS B COOTBETCTBHH C MX MONHBIM epeareM Bo ®TOC COO ot 12.08.2022 Ne 732 m1st 6a30BOT0, YriryGICHHOTO YPOBHS




MPOEKTHOM JEATEIBbHOCTH, HABBIKAMH PAa3PEIICHUS
pooem;

— BBISIBIISITh IPUYUHHO-CIICICTBEHHBIC CBSI3U U
AKTYaJIMU3UPOBaTh 3a/la4y, BBIABUI'aTb T'MIIOTE3Y €C
pEILICHHUs, HAaXOIUTh apI'yYMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPXKACHHUH, 3a7aBaTh IapaMETPbl U KPUTEPUU
pelieHus;

— AHAJIM3HUPOBATH MMOJYUCHHBIC B XOJ€C PCIICHHUA 3aJa4n
PE3yJIbTaThl, KPUTHYECKH OLICHUBATH UX
JOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

— YMCTb IIEPCHOCUTH 3HAHUS B IIO3HABATCIIBHYIO U
MPaKTHYECKYIO 001aCTH KU3HEACITEIIbHOCTH;

— YMCTb UHTCIPUPOBATH 3HAHUA U3 Pa3HbIX
MpEeAMETHBIX 00J1acTeif;

— BbIJIBUT'aTbh HOBBIC UICHU, IIPEAJIaraTb OpUruHajJIbHbBIC
MOJIXO/IBI M PEIIICHHS,

— CITOCOOHOCTDH MX MUCIOJIb30BAHUS B MIO3HABATEIBHON U
COITMAJILHOW TIPAKTHUKE

W3YYEHHBIX [TOHATHH, IPUMEHATH COOTBETCTBYIOIINE
IIOHATUS IIPU ONIMCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX
IIPEBPALICHU; BBISBIATH B3AUMOCBS3b XUMUYECKUX 3HAHUN
C TIOHATHSAMH U IPEJCTABICHUSMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

— YMETb UCIOJIb30BaTh HAMMEHOBAHUS XUMHUECKUX
COEMHEHUIN MEXKYHAPOJIHOI0 COK3a TEOPETUYECKON U
IIPUKIIAHOM XMMHUH U TPUBUAJIBHBIE Ha3BaHWsI BAXKHEHIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUICPHH, (EHOT,
dbopmanbaerus, yKkCycHas KUcioTa, TIUIHH, YTapHbIi ras,
YTJIEKUCIIBIN T'a3, aMMUAaK, raiieHasl U3BeCTh, HeraleHas
U3BECTh, MUThEBAs COJIA U JAPYTHX), COCTABIATH (HOPMYJIbI
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB, yPABHEHUS
XUMUYECKHUX peaKkil, 00bSICHATh UX CMbICI; TIOATBEPKIATh
XapaKTepHble XUMUUYECKHE CBOWCTBA BEILIECTB
COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU U 3aIIUCAMU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

— YMETb yCTaHABIUBAaTh MPUHAJIEKHOCTb N3YYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K
OIIPEIETICHHBIM KJIaccaM U IpyIaM COCIUHEHUH,
XapaKTEepU30BaTh UX COCTAB M BaXKHEHIIINE CBOMCTBA;
OTIpeNieNATh BUABI XUMHUECKUX CBs3el (KOBaJeHTHas,
MOHHAsl, METAJJTNYECKasi, BOAOPOIHAS ), TUIIBI
KPUCTANTMYECKUX PEIIETOK BEIIECTB; KIacCu(UIIMPOBaTh
XUMHYECKHUE PEAKIIVH;

— cpopMUpOBaTh MPEICTABICHUS: O XUMHUYECKOI
COCTAaBJISIIOIIEN €CTECTBEHHOHAY4YHON KapTUHBI MUPa, POJIA
XMMUU B TIO3HAHUHM SIBJICHUN TPUPO/IBI, B GOPMUPOBAHUU
MBIIUIEHUS] U KYJIbTYpPbI JINYHOCTH, €€ (PYHKLIHOHATIBbHOM
IpPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUS TPAKTUYECKUX
3a]1a4 ¥ HKOJIOTMYeCKd 00OCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3J0POBBIO U IIPUPOJHOU CPEXE;




— YMETb MPOBOAUTDH PACUETHI [0 XUMUYECKUM QopMysIaM U
YpaBHEHUSAM XUMUUYECKHUX PEAKLUN C UCIIOIb30BaHUEM
(bu3NYECKUX BEJIIMYMH, XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacChl, 00beMa (HOpMaIbHbBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIIOIb30BATh
CHUCTEMHbIC XUMUYECKUE 3HAHUS IJIs IPUHATUS PEIICHUI B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUAX, CBA3AHHBIX C
BEIIIECTBAMH M MX TPUMEHEHHUEM

OK 02. Vcmonp30BaTh
COBPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a U
WHTEpIpeTa HHHOPMAIIUN
1 “H()OpPMAITMOHHBIC
TEXHOJIOTHH JIJIS BBIIOIHEHUS
3a/1a4 mpodeccruoHaIbHOM
NESITENLHOCTH

B 06J1acTH EHHOCTH HAYYHOTO MO3HAHMS:

— c¢(OpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKH U 0OLLECTBEHHOW ITPAKTUKH, OCHOBAaHHOI'O Ha
JIMAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOCTO MECTA B IMMOJIUKYJIBTYPHOM MHPE;

— COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM
KYJbTYpbI KaK CPEACTBA B3aUMOAECHCTBUS MEKTY
JIOJIbMU ¥ TIO3HAHUS MUPA;

— OCO3HaHHWE IIEHHOCTH HAayYHOH JIeATEIIHOCTH,
TOTOBHOCTbH OCYIIECTBISITH IPOEKTHYIO U

HCCICA0BATCIIbCKYIO ACATCIbHOCTE MHAUBUAYAJILHO U B

rpynmne,

Ogi1ajeHne YHMBEPCAIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

padora ¢ unpopmanueii:

— BJIQJIETh HaBBIKAMU MOJIy4eHUs] UH()OPMAIINH U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILECTBIIATh TIOUCK, aHAJIN3, CHCTEMATU3ALUIO U
MHTEpPIpEeTANIO UHPOPMALIMK Pa3IMYHbIX BUIOB U
¢bopmM npencTaBieHus;

— CO3/1aBaTh TEKCTHI B pa3IMyYHbIX (hopMaTax ¢ yueToM
Ha3zHauyeHUs MH(OpPMAIMK U 1IeNIeBON ayAUTOPHUH,
BbIOMpAas ONTUMAIbHYIO (hOPMY MPECTABICHUS U
BHU3yalIU3aluy;

— YMeTh IUTAHUPOBATh U BBIMOIHITH XUMUUYECKHI
AKCIIEPUMEHT (IPEBpAIlEHUs OPraHUYECKUX BEIIECTB IIPU
HArpeBaHuu, MOJyYeHHE STHUIICHA U U3yYEeHUE €TO CBOMCTB,
KAaueCTBEHHbIE PEAKIIMY Ha aJIbJIETH/Ibl, Kpaxmall, YKCYCHYIO
KHCIIOTY; IeHaTypalus OeJIKOB U HAarpEeBaHUU, [IBETHHIE
peakuu OEITKOB; MPOBOAUTH PEAKIIMK HOHHOTO 0OMeHa,
OTIPEIEeNATh CPEly BOJHBIX PAaCTBOPOB, KAUECTBEHHbIE
peaxkuuu Ha cynbdar-, kapOoHaT— U XJIOPHUI-aHUOHBI, HA
KAaTHOH aMMOHUS; PeIaTh SKCIIEPUMEHTAJIBHBIE 3a1a4H 110
temaM "Metamnsl" 1 "HemeTansl'") B COOTBETCTBUH C
IpaBUJIAMU TEXHUKHU 0€3011aCHOCTH MPH 0OpaIlieHUH ¢
BelIeCTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;
IIPEJICTABIISTh PE3YJIBTAThl XUMUYECKOTO SKCIIEPUMEHTA B
(dbopme 3anrcu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIIMMA U
(bopMyIMpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

— YMETh aHAIU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
II0JIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb UHTEepHET u Apyrue);

— BJIaJIeTh OCHOBHBIMHM METO/IaMU HAyYHOTO ITO3HAHUS
BEIIIECTB U XUMUYECKUX SIBJICHUH (HAOJIOACHUE, U3MEPEHUE,
HKCIEPUMEHT, MOJECTUPOBAHNE);

— YMETh IPOBOAMUTDH PACUEThl [0 XUMUYECKUM (opMysIaM U
YPaBHEHHSAM XUMHUYECKHUX PEAKIMH C UCIIOJIb30BAHUEM
(bu3NYECKUX BEIIMYMH, XapaKTEPU3YIOIINUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MACChl, 00beMa (HOpMaJIbHBIE




— OIIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(pOpMaINH, €€ COOTBETCTBUE MTPABOBBIM U MOPAJIHLHO-
TUYECKUM HOpMaM;

— MCIIONIb30BaTh CPEJCTBa HHPOPMALIMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B PEILICHUN
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 ¢ COOI0ICHHEM TPeOOBaHHUI 3PTOHOMUKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus,
MPaBOBBIX M ATUYECKUX HOPM, HOPM MH(POPMAITMOHHOM
0e30IMacHOCTH;

— BJIAJICTh HABBIKAMU PACIIO3HABAHUS H 3aIIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH,

}’CJ'IOBI/IX) ra30B, KOJIMYECTBA BCIICCTBA, NCII0JIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHWA IJI NPUHATHUA pemeHm”I B
KOHKPETHBIX JKN3HCHHBIX CUTyalllsaX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM

OK 04. DddexTnBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

— TOTOBHOCTB K CAaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJIEHNE HAaBBIKAMH y4eOHO-UCCIE0BATEIbCKOM,
MIPOEKTHOU U COLMATIbHOMN JEATEIbHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMM KOMMYHMKATHBHBIMH
JeHUCTBUSIMM

COBMECTHAA JAeATeJbHOCTD.

— IIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paboThI;

— IIPUHUMATBD LIEJIM COBMECTHOM JEATEIIBHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS MO €€
JIOCTHIKEHHIO: COCTaBJISITh IIJIaH AECUCTBHI,
pacnpenenaTh pojau ¢ yY4eTOM MHEHHI y4aCTHHUKOB
00CYXKIaTh pe3ylbTaThl COBMECTHOW pabOTHI;

— KOOPJIMHUPOBATH U BBITIONHATH PA0OTY B YCIOBUSIX
pEeaNbHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aMOJCHCTBUS;

— OCYILECTBJIATH IO3UTUBHOE CTPATETMUYECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYAlUSIX, IPOSABISATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM

— YMETh TUTAHUPOBATH U BBITIOIHATH XUMHUYECKUN
AKCIIEPUMEHT (TIPeBpallleHUs OPTraHMYECKUX BEIIECTB MPH
HarpeBaHUH, MOJYUCHHUE dTUJICHA U U3YUYECHHE €TO CBOMCTB,
KaueCTBEHHbBIC PEAKIIMK HA aJibJIETU/Ibl, Kpaxmall, YyKCYCHYIO
KHCJIOTY; IEHaTypalys OCJIKOB MPU HarpeBaHUH, I[BETHbIE
peaxiuu 6eTKOB; TPOBOAUTH PEAKIIUU HOHHOTO OOMEHa,
OTIPENIETISATh CPEeAY BOJAHBIX PACTBOPOB, KAYECTBEHHBIE
peakiuu Ha cynbdat-, kapOoHAT— U XJIOPHA-aHUOHKI, HA
KaTHOH aMMOHHUS;, peliaTh IKCIIEPUMEHTAIbHBIC 3a/1a4H 110
temaM "Metamibl" u "Hemeramisl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MPU OOpAIIEHUHN C
BeIeCTBaMH U J1a0OpaTOPHBIM 000PYIOBAHHEM;
MIPEACTABIISITH PE3yJIbTaThl XHMHUYECKOTO IKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIINX PEAKIUI 1
(hopMyTUPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB




OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU
AefCTBUAMU:
NPUHATHE ce0s1 U APYTUX JIIOAei:

— IPUHUMATh MOTUBBI U apI'YMEHTHI APYTUX JIOAEH IIPU

aHaJIn3e Pe3yJbTaTOB JICATCIBHOCTH;

— MPU3HABATH CBOE MPABO U MPABO JPYTUX JIOJCH Ha
OIIIHOKHU;

— pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C MTO3UITUU
JPYroro 4ejioBeKa,

OK 07. CopnelicTBOBaThH
COXPaHEHUIO OKPYKaroIIei
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MCHCHHUU KJINMAaTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

B o6s1acTH 3K0/10rMYECKOr0 BOCIUTAHHUSA:

— c(hopMUPOBAHHOCTH 3KOJIOTUYECKON KYIbTYPBI,
ITIOHUMAaHHUE BIIMSHHS COLNAIBbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHON
Cpelibl, 0OCO3HaHUE IT100aIbHOrO XapaKkTepa
9KOJIOTUYECKUX MPOo0IieMm;

— IUTAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B
OKpPY’KaloLLEeH Cpesic Ha OCHOBE 3HAHUA LENIEH
YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>Kalollen cpee;

— YMEHHE IPOTHO3UPOBATh HEOIAronpHsITHbIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEAPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

— pacIIMpeHne ONbITa AEATEIBHOCTH 3KOJIOTMYECKOU
HaIlpaBJIEHHOCTH;

— OBJIJICHHE HAaBbIKaMU Y4eOHO-UCCIIE0BATEIbCKOM,
IIPOEKTHOM ¥ COLIMAIIBHOM JESITEIBHOCTH;

— copMUPOBATH MIPEIICTABICHHS: O XUMHUYCCKOU
COCTAaBJISIFOLLEH €CTECTBEHHOHAY4YHOM KapTUHBI MUPa, POJIU
XVUMHH B IO3HAHUU SBJICHHUIA TPUPOJBI, B GOPMUPOBAHUHT
MBIIUICHUS U KYJIbTYPbI JINYHOCTH, €€ (PYHKIHOHAIbHOM
IPaMOTHOCTH, HEOOXOIUMOM JJIsI pEIIeHUsI TPAKTUYECKUX
3aJ1a4 U HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOILICHUS K
CBOEMY 3JJ0POBBIO M IPUPOIHOM CPEJE;

— yMeTb COOTI0AATh MpaBUiia YKOJIOTHUECKU
11e1€c000pa3HOTro MOBEACHUS B OBITY U TPYJOBOH
JIEATENBHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 370POBbs U
OKPYKaIoIIe MPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh
BO3JEHCTBUS Ha )KUBBIE OPraHU3MBbI ONPEIEIICHHBIX
BEILIECTB, TOHMMAs CMBICJ TOKA3aTeNs MPeIeTbHON
JIOITYCTUMOW KOHUEHTPALNU




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIbHOM

JANCHUITJINHBI

2.1. O0beM JUCUUILJIMHBI U BUJBI Y4e0HO# padoThl

Bun yueO6Hoii padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBbI JUCHUIIIMHBI 88
B T.4.

1. OcHOBHOE coJiep:KaHne 80
B T.U.

TEOPETUUYECKOE 00yUCHHE 42
PAKTUYECKUE 3aHITHUS 28
2. lIpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME 5
(copep:kaHue NPUKJIATHOTO MOTYJIsI)

B T.4.

TEOPETUUECKOE O0yUEHUE 2
MIPAKTUYECKUE 3aHITUS 4
WHIMBUyJIbHBIA IPOEKT (J1a/HET) HET
IIpomexyrounast arrecrauus (AudgepeHIupOBaAHHbIN 2

3a4eT)




2.2. TemaTuyeCcKMH IJIAH M COAEPKAHUE TN CIIUTTHHBI

HaumenoBanue Copaepxxanue yuyeOHOro MmaTreprasia (0CHOBHOe U NPodecCHOHAIBHO-0PHEHTHPOBAHHOE), O0bém | ®opmupyembie
pa3/iesioB U TeEM Ja00paTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHMH) 4acoB KOMIIeTeHIIMH
1 2 3 4
OcHOBHOE cojiep:KaHHe 80
Pa3nen 1. OcHOBBI CTPOEHHsI BelleCTBA 10
Tema 1.1. OcCHOBHOE coJiep:KaHue 6 OK 01
CTpoeHue aToMOB Teopernyeckoe o0yueHue 4
XHUMHYCCKHUX CoBpeMeHHas MO/IeNb CTPOoeHUs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMHUYECKUM 3J1EMEHT.
3JICMCHTOB U DnekTpoHHas KoHHrypaius aroma. Kimaccudukarust XUMHYECKUX 3JIEMEHTOB (S-, P-, 0-371eMeHTBI).
npupozaa BanenTHsle 351eKTpoHbl. BasleHTHOCTH. DIEKTpOHHAs IPUPOJIa XUMUYECKOU CBSI3U. 4
XUMHUYECKOM CBA3M DNEeKTPOOTPUIATENILHOCTh. BUIbI XUMUYECKOI CBA3M (KOBaJCHTHAsI, MOHHAS, METAJJINYeCKasl,
BOJIOPOJTHAS) M CITOCOOBI €€ 00pa30BaHUS
IIpakTuyeckue 3aHATHSA 2
Pewrenue 3a1annii Ha UCTIOIB30BAHNE XMMUYECKOW CUMBOJIMKHM U Ha3BaHUW COEAMHEHUH 110
HOMEHKJIAType MEKIyHapOJHOTO COK3a TEOPETUYECKON U NMPUKIIATHON XUMHUHU U TPUBHAIIBHBIX
HA3BaHWM JUISI COCTABICHUS XUMHUYECKUX (OPMYI IBYXaTOMHBIX COSAMHEHU (OKCHI0B, CYIb(PHUI0B,
TUJPUAOB U T.I1.) U IPYTMX HEOPTAaHUYECKUX COEMHEHUHN OTIENIbHBIX KJIACCOB. 2
[IpakTrueckue 3a1aHusl Ha YCTaHOBIICHUE CBS3U MEXKAY CTPOEHUEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MIEPUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCMHEHUN B COOTBETCTBUH C
nosiokeHueM Ilepnoanuueckon CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 4 OK 01
[Tepuognueckuii Teopernueckoe o0yueHue 2 OK 02
3aKOH U Tabauna [Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICIT 2
J.W. Menneneesa [Mepuoamueckoro 3akona J[.J1. MeHzeneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHU C MOJIOKEHUEM
XUMHUYECKOTO0 AiemMeHTa B [leproanueckoit cucteMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUCHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.
IIpakTnyeckune 3aHATHSA 2
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA XapaKTEPU3ALUI0 XUMAYECKHUX
3eMeHTOB «MeTalmn4ecKke / HeMeTALTUIECKIEe CBOMCTBA, dJIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX 2
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHUEM M MOJ0KEHUEM B IEPUOJUIECKON CUCTEME
xuMudeckux aneMeHToB .M. Menaeneeay
Pa3nen 2. XuMuueckue peakmuu 10




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | DopmMupyembie
pa3iesioB M TeM JIadopaToOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acoB KOMIIeTeHIIH U

Tema 2.1. Tunsr OCHOBHOE coJIep:KaHue 6 OK 01
XUMUYECKHUX TeopeTnueckoe odyueHue 4
peakui Krnaccudukanus u TUIIBI XUMUYECKUX PEaKuil ¢ yuacTueM HeopraHudeckux BeriecTB. CocTaBieHue

ypaBHEHUH PEaKINi COSTMHCHUS, PA3JIOKCHUS, 3aMeIICHHsI, 0OOMEHA, B T.4. pEaKIUi TOPCHUS, 2

OKHCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHHUs OKUCIIEHUSI-BOCCTAHOBIICHUs. CTeneHpb oKucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.

CocraBiieHHE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METO/I0M 3JIEKTPOHHOTO 2

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IE, POU3BOICTBEHHBIX MPOIECCcax U

KHU3HEESITEIIbHOCTH OPraHU3MOB

IIpakTHYecKkne 3aHATHS 2

KonunuecTBeHHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI 110

YpaBHEHUSIM XUMUYECKUX peakuuid. MoJb Kak eIuHuIa KOJIM4ecTBa BemecTBa. MoJsipHas Macca.

3aKOHbBI COXPAHEHHUSI MAcChl U SHEPrUU. 3aKoH ABorajipo. MosspHblil 00beM razoB. OTHOCUTENbHAS 2

IUIOTHOCTD ra30B. PacueTsl o ypaBHEHUAM XMMHYECKUX PEAKIHU ¢ UCTIOIh30BAaHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coJiep:KaHue 4 OK 01
Onektpomutrdeckas | TeoperHueckoe oGyueHHe 2 OK 04
JUcCconHanus u Teopus 27AEKTPONUTUUECKON qUCCOHAIMU. MIOHBI. DJIEKTPOIUTHI, HEAJIEKTPOIHUTHI. Peakiiuu HoHHOTO
MOHHBI OOMeH obmena. CocraBiieHUe peakiuii HOHHOTO 0OMEeHa IyTeM COCTaBJIEHUS MX MOJIHBIX U COKPAIIEHHBIX 2

MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJJaHUsl HAa COCTaBJIIEHNE HOHHBIX peaKuil

IIpakTnyeckue 3aHATHSA 2

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCcs BEIIECTB) U MPU3HAKOB

XUMHUECKUX peakuuid. [IpoBeneHue peakiiuit HOHHOTO OOMEHa, ONPE/IENIEHNE CPEIbl BOJAHBIX 2

pacTBOpOB. 3a/laHNs HAa COCTABJICHNE HOHHBIX pEaKLUi

Pasjen 3. CTpoeHue u CBOICTBA HEOPraHUYECKHX BelIECTB 20

Tema 3.1. OcHOBHOE coJiep:KaHue 6 OK 01
Knaccudukanus, Teopernueckoe o6yuenue 2 OK 02
HOMCHKIIaTypa 1 [Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHuueckux BemecTB. IIpocTbie U croxHbIe
CTpOCHUE BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCU/IbI, TUAPOKCH/IbI, KUCIOTHI, COJIN).
HCOPraHH9CCKHX B3aumocBsI3p HEOpraHUYECKUX BEIeCTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucrannnueckue u 9
BEIICCTB amop(HBbIe BeleCTBa. THUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHAsl, MOJICKYJISIpHAS, HOHHAS,

MeTaJlIn4eckasi). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOMN pEeIIeTKH.
3aBUCUMOCTb XMMHUYECKOM aKTUBHOCTH BEIIECTB OT BHMJ1a XMMHUUYECKOM CBSI3U M THUIIA KPUCTAIUIMYECKOMN




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | DopmMupyembie
pa3iesioB U TeM JIadopaToOpHbIe U MPAKTHYECKHEe 3aHATHSI, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) 4acoB KOMIIeTeHIIUH

peweTky. [IpruunHbl MHOro0Opasus BEIIECTB

IIpakTnyeckue 3aHATHSA 4

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOAS U3 UX XUMHUYECKON (hOPMYIIbI

WIH COCTaBJIEHUE XUMHUYECKON (POPMYIIbl MCXO/S U3 Ha3BaHHUs BEILECTBA 10 MEXYHAPOJHON

(MIOITAK) mwin TpuBHaibHOM HOMEHKJIaType. ICTOYHNKN XUMHYecKor HHPOpMauu (CpeacTB 2

MaccoBoil nHpopmanuu, cetb MIHTEepHET U apyrue). [lonck nHGpoOpMaLuy Mo Ha3BaHUAM,

UACHTU(DUKATOPAM, CTPYKTYPHBIM opMysIam

Penienue npakTuueckux 3afaHuil Mo KiaccupUKaMi, HOMEHKIAType U XUMUYECKUM (opMynam

HEOpPraHMYECKUX BEIIECTB PA3IMUHBIX KJIaccoB (YrapHbIil ra3, yrieKuciblil ra3, aMMHuaK, raiieHas 2

U3BECTh, HEralleHas U3BeCTb, MUThEBAs COJla U APYTUX): Ha3bIBATh U COCTABIIATH (POPMYIIbI

XMMHUYECKUX BEIIECTB, ONPEAEIATh NPUHAJJIEKHOCTD K KJIACCY.
Tema 3.2. dusuko- OCHOBHOE coJIepKaHue 10 OK 01
XUMHUYECKHE CBOWCTBA| Teopernyeckoe 0Gyuenue 6 OK 02
HCOPraHU4ICCKUX Mertaibl. O0uue pu3nyeckue 1 XuMU4ecKre cBoicTBa MeTauioB. CriocoOb! Mony4eHus. 3HaueHUe
BCIICCTB METaJUIOB MU HEMETAJJIOB B IIPUPOJIE U KU3HEEATEIbHOCTH YelloBeKa u opranusmMos. Kopposus 2

METAJIJIOB: BUJIbI KOPPO3HH, CITOCOOBI 3aLIIUTHl METAJUIOB OT KOPPO3UHU

Hemerannsl. O0Ouue ¢pusndyeckue 1 XUMHUECKUE CBOIICTBa HeMeTaIoB. TUnu4HbIe cBOMCTBa

HemetaiioB [V-VII rpynn. Knaccudukanys n HoMeHKIaTypa coeAMHEHU HeMeTaioB. KpyroBopoTst 2

OMOTEHHBIX IEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCHJIOB, THIPOKCHI0B, KHCIIOT,

cojieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH, 2

BBICIIMX OKCHJIOB M TUAPOKCUIOB

IIpakTnyeckue 3aHATHSA 4

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C yUaCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX

BELIECTB: METAJUIOB U HEMETAJUIOB; OKCHI0B METAJIJIOB, HEMETAIJIOB U aM(DOTEPHBIX IJIEMEHTOB; 9

HEOPTraHMYeCKUX KUCIOT, OCHOBAaHUM U aM(OTEPHBIX THAPOKCUIOB; HEOPTaHMUECKUX COJIEeH,

XapaKTEPU3YIONIUX UX CBOMCTBA.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HAa CBOICTBA, COCTAB, MTOJIyYEHUE U

0e30MacHOe UCII0Ib30BAHUE BaKHEHIIIMX HEOPTAaHWYECKUX BEIIECTB B ObITY U MPAKTUYECKOM 2

JIESITEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue 4 OK 01
Wnentudukamnms IIpakTnyeckue 3aHATHSA 4 OK 02
HCOPraHMYECKUX Penienne skcriepuMEHTAIBHBIX 3a7jad 10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAILIOB, 110 2 OK 04




Haumenosanue
pa3aesioB U TeM

Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE),
J1a0opaTOpHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHH)

O0BéM
4acoB

dopmMupyemblie
KOMIIeTeHIIH U

BE€IICCTB

pacCrio3HaBaHUIO U IIOJTYUCHUIO COC,Z[I/IHGHI/Iﬁ METAJIOB U HEMCTAJIJIOB.

WNnentudukaius HEOPraHMIECKUX BEIIECTB C UCIOJIb30BAHUEM UX (PHU3UKO-XUMUYECKUX CBOKMCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHBIEC peakinu Ha cyabhaT-, KapOoOHAT- U XJIOPHU-
AQHUOHBI, HA KATHOH aMMOHUS

Pa3znen 4. CTpOCHHe M CBOMCTBA OPraunveCKux BCIECTB

26

Tema 4.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcCHOBHOE cO/Iep:KaHue

(o]

TGOPGTI/I‘IeCKOG oﬁyqe}me

[losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XMMHH KakK Hayku. [Ipeamer oprannueckoi xumMun. Mecto u
3HAYEHUE OPraHUYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XHMMHMYECKOE CTPOCHUE KaK IOPALOK COCIMHEHHS ATOMOB B MOJIEKYJIE COIVIACHO UX BAaJICHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUHU XUMHUYECKOI0 CTPOEHUS OpraHnyecKux coennHeHnii A.M. bytieposa.
VYriepoaHblid CKeJIeT OPraHuYeCKONM MOJIEKYJIbI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUUYECKOTO
CTpOEHMS MOJIEKYJI. MI30Mepus U U30MepHI.

[Tonsatue o pyHkunoHanpHOM rpymme. Panukan. [IpuHIume! KitaccupuKanuu OpraHuIecKux
coequHEeHU. MexnyHapoaHas HOMEHKIATypa U IPUHLIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX
coenunenuil. [lonarue 06 a30TcoaepKalIUX COCTUHEHUIX, OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX
(yraeBojax, xupax, Oeykax U Ap.), BBICOKOMOJIEKYJIIPHBIX COETMHEHUAX (MOHOMED, OJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHYecKHe 3aHATHSA

HomeHnknatypa opraHMuecKuX COeTUHEHNH OTAEIbHbBIX KJIAcCOB (HACHIIIEHHbIE, HEHACHIIIEHHBIE U
apoMaTHYeCKUE YIIeBOJIOPOAbI, CIIUPTHI, (EHOJIBI, AJIbJIETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.)
CocraBieHne MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BELIECTB OTAEIbHBIX
KJIACCOB, UCIOJIb3YSl UX Ha3BaHMs 110 CUCTEMAaTUYECKON U TPUBHAIILHOM HOMEHKIAType (3TUJIEH,
alleTUWIEH, IIIMLEPUH, (peHou, GopMalbAerul, YKCyCHast KUCIIOTa, IIMLKH). PacueTsl mpocreiiieit
(hopMyIIbl OpraHMYECKOM MOJIEKYJIbI, HCXOJISl U3 2JIEMEHTHOI'0 cocTaBa (B %)

OK 01

Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COEIMHEHUN

OcHoBHOE coep/KaHHe

14

Teoperuyeckoe o0yueHue

DU3NKO-XUMUYECKHE CBOMCTBA OPTraHUYECKUX COEMHEHHH OTJENBHBIX KJIACCOB (OCOOEHHOCTH
KJ1acCU(UKaLMM ¥ HOMEHKJIATypbl BHYTPH KJlacca; FTOMOJIOTHYECKUN psig U oOuias popmyia;
n3oMepusi; GU3NUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHNUs):

— MpeieNbHbIE YIIIeBOA0PO/bI (AJIKaHbI U IIUKJIOANKaHbl). ['OpeHrne MeTaHa Kak OJMH U3 OCHOBHBIX
HCTOYHUKOB TeIJIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA IPUPOJIHBIX YIIIEBOJOPOJIOB, HAXOK/ICHHE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

OK 01
OK 02
OK 04




Haumenosanue
pa3aesioB U TeM

Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE),
J1a0opaTOpHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHH)

O0BéM
4acoB

dopmMupyemblie
KOMIIeTeHIIH U

— HerpezebHbIe (AIKEHbI, AIKMHBI U aJIKaIMEeHbl) U apOMaTUYECKUE yriieBoJopobl. ['opeHue
aleTUJICHA KaK KICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIaMEHU JJII CBAPKHU M PE3KU METAJUIOB

— KUCJIOPOJICOeprKaIIle COeIMHEHUs (CIIUPTHI U PEHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, alIbJETUIbI
Y KE€TOHBI, JKUPBI, yriIeBobl). [I[pakTudeckoe MpUMEHEHHE STUIICHIJIMKOJIS, TIHIepUHa, heHoa.
[Ipumenenue hopmanpaerua, aeTaibIeruia, yKCycCHoM KUCI0Thl. Mblla Kak COJM BBICIIMX
KapOOHOBBIX KMCJIOT. MoOroIIMe CBOKWCTBA MbLjla

— a30TcojepKallue COSIUHEHMS (AMUHBI 1 aMUHOKHCIIOTHI, O€KN). BricokoMoneKynsipHbIe
COeZIMHEHUS (CUHTETUYECKHEe U OMOJI0rMYeCKU-aKTUBHbIE). MOHOMEp, oJIuMep, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys STHIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUSL.

I'eHeTHUeCKas CBSI3b MEXKAY KJIaCCaMU OPraHUYECKHUX COeIMHEHUN

Knaccugukanys u 0cobeHHOCTH OpraHM4ecKuX peakuuil. Peakuinonnbie neHTphl. Pagukaisl.
IlepBOHaYaJIbHBIE OHATHUS O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEaKLUu.

HpaRanecmle 3aHATHUSA

CBolicTBa OPraHUYECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB (TPUBUAIbHASA U MEXKIyHAPOIHAS
HOMEHKJIaTypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MOTY4EHUs): IIpeeIbHbIE (aJIKaHbl M LIUKIIOATIKAHbI),
HenpeJielbHbIe (aJIKEHbI, ATKUHBI U aJIKa/IMEHbI) U apOMaTUYECKUE YTIIeBOJOPO/IbI, CIIUPTHI U (PEHOJIBI,
KapOOHOBBIE KUCIIOTHI M 3(UPBHI, alIbJIETU/Ibl U KETOHbBI, AMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS. 3a/laHusl HA COCTABJIEHNE YPAaBHEHUN XUMUYECKUX PEaKIUi C
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBiieHre cXeM peakiui (B TOM YKCIIe M0 NPEeAJIOKEHHBIM IIeTI0YKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OPraHMUECKUX COCMHEHUH OT/IENbHBIX KIacCOB, CIIOCOOBI
UX TIOJIyYE€HHsI U HA3BAHWE OPTaHUYECKUX COCAVMHEHUH M0 TPUBHUAIBHON WM MEKIyHAPOIHOU
CUCTEMATUYECKON HOMEHKIIATYpE.

Pemrenne npakTMKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUI HA CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTJENbHBIX KJIACCOB

N3ydenue cBOMCTB ATUIIEHAa. MOIETMPOBAHUE MOJIEKYJI M XUMUYECKUX MPEBPAIICHU Ha IPUMEPE
JTaHa, dTUJICHA, AllETUJIEHA U JIP.

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MPUMECHEHHE B

OcHoOBHOE coep:xaHue

Teoperuyeckoe o0yueHue

buooprannueckue coequnenus. [Ipumenenne u 6uojaorudeckasi poiib yrieBooB. OKHCIEHUE
YTJI€BOJOB — HCTOYHHUK DHCPIrUH XKUBBIX OPTaHHU3MOB. O6mactn MMPUMCEHCHUA aMUHOKHCIIOT.
[IpeBparenus 6e1koB NuIIy B opranu3me. buonorundeckue GpyHkimu 6enkoB. buonornyeckue
GbyHKIMH )XUPOB. PoJIb OpraHnyeckor XMMUHU B PEIICHUH MPOOJIEM MUIIEBON O€30MaCHOCTH

OK 01
OK 02
OK 04




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | DopmMupyembie
pa3iesioB U TeM JIadopaToOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acoB KOMIIeTeHIIUH
OBITOBOM 1 Posb oprannyeckoil XMMUHU B pelIeHUH Ipo0JieM 3HepreTuyeckoil 6e301acHOCTH, B Pa3BUTHH
IIPOU3BOJCTBEHHON MEIUIMHBI, CO3/IaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX UICTOYHUKOB 3HEPIUH (aJIbTEPHATUBHBIE HCTOUHUKH
JeSITebHOCTH sHeprun). OnacHOCTb BO3JECHCTBUS HA XKUBbIE OPraHU3Mbl OPraHMUYECKUX BEILECTB OTIEIbHBIX 2
4eJloBeKa KJIaCCOB (YIJI€BOAOPOMABI, CIUPTHI, (PEHOJIBI, XJIOPOPTraHNIECKHUE POU3BOIHBIE, ATbJICTUIBI U 1IP.),
CMBICJI IOKA3aTeNsl IPEAeNIbHO JOYCTUMON KOHLIEHTPAIH
IIpakTnyeckue 3aHATHSA 2
Wnentudukaiys opraHideckKux COeIMHEHU OTAeNBHBIX KJIACCOB (Ha MpUMeEpe allbJAeTHI0B, KpaxMana,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIOJIb30BAHUEM UX (PU3UKO-XMMUYECKUX CBOMCTB U
XapaKTEepHBIX KaUeCTBEHHBIX peakuuil. [leHarypauus 6enka npu HarpeBaHuu. L{BeTHble peakuu 2
6enkoB. BO3HUKHOBEHNE aHATUTUYECKOTO CUTHAJIA ¢ TOUYKH 3PEHUS] XUMHUECKUX IPOLIECCOB MPU
MPOTEKaHUN Ka4eCTBEHHOHN PEaKIiy, MO3BOJISIOMIEH HICHTU(DUITUPOBATH MPEIOKEHHBIE
OpraHNUYeCcKUe BEeleCTBA
Pa3nes 5. Kunernueckue u TepMoaMHaMH4ecKue 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHUX peaKkuuii 10
Tema 5.1. OcCHOBHOE cO/Iep:KaHue 4 OK 01
Kunernyeckue Teopernyeckoe o6yuenue 2 OK 02
3aKOHOMCPHOCTH Xumunyeckue peakuu. Kinaccupukanus XuMUYecKUX peakiuii: mo (a3oBoMy cocTaBy (TOMOTE€HHBIE U
IIPOTCKaHNA 5 reTeporeHHbIe), 0 UCIOIb30BAHUIO KaTaln3aTopa (KaTaTUTHYECKUE U HEeKaTaIUTUYECKHE). 5
XUMHUHYECKUX PEAKIHNH | CKOpOCTh pEaKklUu, €€ 3aBHUCHUMOCTb OT Pa3IUYHbIX (DAKTOPOB: MPHUPOABI PEArupyrOIIUX BEIIECTB,
KOHILEHTpaLUN
IIpakTnyeckue 3aHATHSA 2 OK 01
Penienne MpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHaiu3 (AaKTOPOB, BIMSAIOIMX HA HW3MEHEHHE OK 02
CKOpPOCTH XMMHUYECKOH peakiuy, B T.4. ¢ MO3UIMNA SKOJIOTHYECKH 11€71eCO00pa3HOro MOBEIEHUS B OBITY
U TPYZIOBOM JIEATENBHOCTH B IIEJIIX COXPAaHEHUS! CBOETO 3/I0POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl. 2
Pemenne mnpakTHKO-OpMEHTHUPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue npuHuuna Jle-Illarense mia
HaXOXKJCHUS HANpaBJICHUS CMEIIEHUs PAaBHOBECUS XMMUYECKOM peakiuu M aHaiu3 (hakTopos,
BIIUSIIOIIUX HA CMEIIEHNEe XUMHUYECKOT0 paBHOBECHS
Tema 5.2. OCHOBHOE co/Iep:KaHue 6 OK 01
Tepmonunamuueckue |Teopernueckoe oGyueHune 2 OK 02
3aKOHOMEPHOCTH Krnaccudukanys XuMHUECKUX peakluii: 1o TerioBoMy 3¢ (deKTy (3K30TepMUdecKue,
IIPOTEKAHUSA SHJIOTEPMHUYECKHE), IO 00paTUMOCTH (0OpaTUMble U HeoOpaTuMbIe). TernoBbie 3PPEKTh XUMUIECKUX
XAMHYECKUX peakuuii. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakiuil. XUMUYECKOE PaBHOBECHE U €TI0 2

peakuumii. PaBHoBecue
XUMHYECKUX PEaKIui

CMeEIIleHHe O] ICWCTBUEM PA3IMUYHBIX (PaKTOPOB (KOHIIEHTPAILIUS PEAareéHTOB WU MPOAYKTOB PEaKIIUH,
JIaBJICHUE, TeMIIepaTypa) JUIsl CO3JaHus ONTUMANIBHBIX YCIOBUI MPOTEKaHHUs] XUMUYECKUX MTPOLIECCOB.




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | DopmMupyembie
pa3iesioB M TeM J1a0opaTOpHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHH) 4aco0B KOMIIeTeHIIH U

[TonsiTue 06 sHTaIBIIMU U SHTpONUU. DHeprus [ md0ca. 3akon ['ecca u cienctBus u3 Hero. Poib

CMEILEHUS] PABHOBECHS B TEXHOJIOTMYECKHUX IPOLECCAX.

IIpakTHYeckue 3aHATHS 4 OK 01

[Tpunuun Jle [larense. Biusnue paznuuHbix GakTOpoB HA U3SMEHEHHE PABHOBECHUS XUMHUYECKHUX OK 02

peakuuii. 3aKOH JAE€HCTBYIOLIMX MacC U KOHCTaHTa XMMUYECKOI0 paBHOBECHs. PacueTbl paBHOBECHBIX 2

KOHIIEHTpallMi pearupyroniix BeIIecTB U MPOYKTOB peakiuil. PacueTsl TemioBoro 3dexra peakiuu.

Pemenne npakTuKO-OpMEHTUPOBAHHBIX 3aJaHUM Ha puMeHeHue npuHnuna Jle-Illarense mis

HAXO0XICHUS HAIMIPABIICHUS CMEILICHUS PABHOBECHS XUMHYECKON peakIiy U aHalu3 (pakTopoB., 2

BJIUSIIOLMX HA CMELIEHUE XUMUYECKOT0 PaBHOBECHSI.

Pa3nen 6. PacTBopnl 4

Tema 6.1. OcCHOBHOE cO/Iep:KaHue 2 OK 01
[Monstue o pacrBopax | Teopernueckoe 00ydeHue 2 OK 02

PactBopenue kak pusuko-xumuyeckuii mpomecc. PactBopbl. CiocoObl MPUTOTOBIIEHUSI PACTBOPOB. OK 07

PactBoprumocTs. MaccoBast 10111 pacTBOPEHHOI0 BeniecTBa. CMbICI [TOKA3aTesl MPeAesIbHO

JOMYCTUMOM KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMUYECKOil 0€30MacHOCTH.

[IpaBuiia sK0JIOrMYECKHU 1EI1€CO00Pa3HOrO MOBEACHUS B OBITY U TPYJOBOM AESITEIbHOCTH B LENSIX 9

COXPAHEHHUS CBOETO 370POBbsI U OKPYXKAIOIIEH IPUPOAHON CPEbl; OIIACHOCTh BO3ACUCTBHS HA XKUBBIC

OpraHMU3MBbI ONPE/ICIIEHHBIX BEIIECTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJ]aHHUI Ha PACTBOPHI, HCIOIB3yeMbIE B OBITOBOM U

IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coJiep:KaHue 2 OK 01
Uccnenosanue IpakTHYecKue 3aHsITHS 2 OK 02
CBOMCTB PacCTBOPOB  |[IpHroTOBIEHHE PACTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTpPAIMHK (C IPAKTUKO-OPUEHTHPOBAHHBIMH ) OK 04

BOINPOCAMH) U OIIpeIeJIEHUE Cpe/Ibl BOJIHBIX pacTBOPOB. PenieHne 3aau Ha MpUroTOBJIEHHE PACTBOPOB
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMeE (COIePKAHNE TPUKJIIATHOTO MOXYJIS)
Pasnen 7. Xumust B ObITY M IPOM3BOACTBEHHOM 1eSITEJIbHOCTH Y€JI0BEKa 6 OK 01
XuMus B ObITY H OCHOBHOE COIepKaHHe 6 OK 02
MPOU3BOJICTBCHHON | Teopernueckoe oGyueHue 2 OK 04
ACATCIIBHOCTH Hosgeiimune goctukeHnss XMMUYECKONH HAyKH U XMMHUYECKON TeXHOJIOTUU. Posb XuMuu B obecriedeHnn OK 07
4CJIOBCKA AKOJIOTHUECKOH, SHEPreTUIEeCKON U MUIIEBOI 0€30MacHOCTH, pa3BUTHH MEIUIMHBL. [IpaBuma moucka 5

U aHaJlM3a XUMUYECKON MH(POpMAIMHU U3 Pa3IMYHbIX HCTOUHUKOB (Hay4Hasi U yueOHO-HayuHas

JUTEpaTypa, CpesicTBa MaccoBoil nHdopmaru, cetb HTepHeT)

IlpakTHYecKkHne 3aHATHS 4




HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bém | DopmMupyembie
pa3aesioB U TeM J1a0opaTOpHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPH HAJTMYHH) 4aco0B KOMIIeTeHIIH U
[Touck u ananu3 KeWCcoB O MPUMEHEHUN XUMHUYECKUX BEILECTB U TEXHOJOTUH C y4eToM OyayIieit
npoeCCHOHATLHOMN AEATEIFHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKLMOHHBIE MaTepHUalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepPHAaIIbl sl 3JICKTPOHUKH, 4
HaHOMAaTCpHaJibl, TCKCTUJIILHBIC BOJIOKHA, HICTOYHUKHU SHECPIruu, OPraHnvdCcCKuC 1 MUHCPAJIbHbIC
yn00peHus, JIeKapCTBEHHBIEC BELIECTBA, OBITOBASI XUMHSL.
3amura: [IpencraBienne pe3yabTaToB pelieHus KelcoB B hopMe MUHHU-IOKIIA/Ia C TIPEe3CHTaleH
IIpomeskyTounas arrecrauusi: nuddepeHIUPOBAHHBIN 3a4eT 2
Bcero 88




3. YCJOBUSA PEAJIN3AIINU ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHHUIIJIMHbI
3.1. TpeOoBaHUsI K MATEPHAIbHO-TEXHHYECKOMY 0OecriedeHnI0

Jist  peanuzanuu  OporpaMmbl - 00IIe00pa30BATENbHON  TUCIUILIAHBI
MPEAYCMOTPEHBI CIEYIONTUE CIIEIUATbHbIE TTOMEICHUS:

Kabuner COLIMAJIEHO-DPKOHOMHYECKHUX JTUCIUTUINH, OCHAIIIEHHBIN
000pyI0BaHUEM:

38 yueOHBIX MeCT, pabouee MeCTO MpenojaaBaTelisd, MYyJIbTUMEIUINHBIN
npoeKTop, HOyTOYK (C BBIXOAOM B ceTb MHTEepHET), 3KpaH, ydyeOHas JOCKa,
HarjIsiAHble y4eOHble MOCOOUsl (KOMIUIEKThI YYEOHBIX TaOJull, CTEHIOB, CXEM,
IJIAKaTOB, TIOPTPETOB  BBINAIOIIMXCS YYCHBIX B  S3BIKOZHAHUS W Jp.),
TUAAKTHYECKAE MaTepraibl (3alaHus 711 KOHTPOJBHBIX padoT, TSl pa3HBIX BUIOB
OLICHOYHBIX CPEJICTB, SK3aMEHa U Jp.).

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS
Word, MS Excel, MS Power Point, MS Access), ocHoBaHHe AKT IIPeI0CTaBICHUS
npaB Ne Tr035773 ot 22 uronsg 2016 roga, AO «CodtJlaita Tpeita»

[IporpamMmma xomnberoTepHOro TectupoBaHust 3HaHUW MyTestXPro — axr
npenoctaBieHus mpas Ne IT168538 ot 01.10.2013

Google Chrome — HUutepuer-opay3ep. CoboaHoe 10 // 6eccpouno

Opera — Unatepuet-6paysep. Crodoanoe I10 // Geccpouno

AdobeAcrobatReader DC — Ilporpamma mpocMotpa daiiioB B Qopmare
PDF Cro6oanoe I10 // 6eccpouno

7-ZIP — apxuBarop. CBo6oanoe 110 // 6eccpouno

YUuTanbHbIN 321 C BEIXOJIOM B c€Th IHTEpHET

30 yueOHBIX MeCT, 5 HOyTOYKOB C BBIXOJIOM B UHTEPHET

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS
Word, MS Excel, MS Power Point, MS Access), ocHoBaHHe AKT IIPEI0CTaBICHUS
npaB Ne Tr035773 ot 22 uronsg 2016 roga, AO «CodtJlaita Tpeita»

[IporpamMmma xomnberoTepHOro TecthupoBaHust 3HaHUKM MyTestXPro — axr
npenoctaBieHus npas Ne IT168538 ot 01.10.2013

Google Chrome — HUurtepuer-opaysep. CoboaHoe 10 // 6eccpouno

Opera — Unatepuer-6paysep. Codoanoe I10 // Geccpouno

AdobeAcrobatReader DC — Ilporpamma mpocmotpa ¢aiinoB B (opmate
PDF Cro6oanoe I10 // 6eccpouno

7-ZIP — apxuBarop. CBo6oanoe I10 // 6eccpouno

3.2. UndopManmoHHoOe o0ecnevyeHne peajin3aunu nNporpaMmmbl

Jns  peanuzanuu  mporpaMMmbl  OMOIMOTEYHBIM (OHJ 00pa3oBaTeIbHOU
OpraHW3allid WMEEeT TI€YaTHbhIe W/WIW DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
nH(OPMAITMOHHBIC PECYPCHI, JJIS MCIIOIB30BAaHUS B 00pa30BaTEILHOM TMPOIECCE.
[Ipu dopmupoBanum OubMMOTEYHOTO (HOHAA O00pa30BATEIBHON OpTraHHU3aIen
BBIOMpAETCSI HE MEHEE OJHOTO M3JaHWS W3 TEPEUYHCIICHHBIX HIDKE IMEeYaTHBIX
W31aHuM U (MJIM) 3JIEKTPOHHBIX W3aHUM B KAYECTBE OCHOBHOTO, IIPU 3TOM CIHUCOK,
MOKET OBITh JIOMOJIHEH HOBBIMU U3JJaHUSMU.



3.2.1. OcHoBHas JauTepaTypa

AndunorenoBa, M. B. Xwumwus. bazoBwiii ypoeHb: 10—I11 xmacchl :
y4eOHUK sl cpeaHero oodmero oOpaszoBanusi / WM. B. Aundunorenora, A. B.
babxkos, B. A. IlonkoB. — 2-¢ u3a., ucnp. u aom. — Mockga : M3ngarensctBo FOpaiit,
2025. — 290 c. — (O6meobpazoBaTenbHbiid UKI). — ISBN 978-5-534-16098-7. —
Teker : anextpoHHbI // OOpa3zoBarenbHas 1uiargopma IOpaiit [caitt]. — URL:
https://urait.ru/bcode/568473

XuMmus : yueOHHK I cpeHero npodeccruoHanibHoro oopaszosanus / FO. A.
Jle6enes, I'. H. ®aneeB, A. M. IN'omy6es, B. H. [llamoBan ; mox oOrieit pepakiyeit
I'. H. ®aneesa. — 2-e u3m., mepepad. u gom. — Mocksa : MUzmatenscTBo HOpaiir,
2024. — 431 c. — (Ilpoeccuonansuoe obpazosanue). — ISBN 978-5-9916-7723-3.
— Texkct : anextponnslit // ObpaszoBarensHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/537876

Pocun, H. B. Xumus. Y4eOHUK U 3aJa4HUK . JUIS  CPEJIHETO
npodeccuonansHoro oopazosanus / 1. B. Pocun, JI. [I. Tomuna, C. H. ConoBbes.
— Mocksa : MzmarenbctBo IOpaiit, 2025. — 420 c. — (Ilpodeccuonanproe
oOpazoBanue). — ISBN 978-5-9916-6011-2. — Tekct : SIEKTpOHHBIA //
OO6pazoBaTenbHas atgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/561100

Bbopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpormnsaos, T.
b. boiiniosa, JI. I1. Apmamesa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-
406-11987-7. — URL.: https://book.ru/book/950237

3.2.2. lonoJiHUTEILHAS JIUTEPATYpPa

AHdunorenoa, M. B. Xumus : y4eOHUK U TPaKTUKyM JJisi CPEIHETO
npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3m., ucnp. u gomn. — Mocksa : U3narensctBo FOpaiit, 2025. — 291
c. — (IlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-11719-6. — Tekcr :
anekTpoHHbI //  OOpasoBarensHas mminatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562501

Xumus. 3a1a9HuK : ydeOHOe MmocoOue I cpeaHero npodeccuoHaabHOTO
obpazopanus / FO. A. Jlebenes [u ap.] ; mox obmei penakmueit I'. H. daneesa. —

MockBa : MsmarensctBo I[Opaiit, 2024. — 236 c¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — Texkct : »1IeKTpOHHBIA //
O6pazoBatenbHas maTdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/537886

ZaitiieB, O. C. Xumwus. JlabopaTopHbI NMpakTUKyM W COOpPHUK 3ajad :
ydueOHoe mocobue misa cpeaHero mnpodeccuoHanbHoro oodpaszoBanus / O. C.
3aitiieB. — Mocksa : U3narensctBo IOpaiit, 2025. — 202 ¢. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcrt : »IeKTpOHHBIA //
OO0pazoBaTenbpHas matgopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/562277

Kokopesa, B. B., Xumus : yae6noe nocodue / B. B. KokopeBa. — Mockga :
KuoPyc, 2024. - 371 «c¢. — ISBN 978-5-406-13324-8. - URL:
https://book.ru/book/954419



3.2.3. UuTepHeT-pecypchbl

Enunas xosmtexkiusi 1udpoBbIX 00pa30BaTENIbHBIX PECYPCOB.

nocryma: http://school-collection.edu.ru/catalog/pupil/?subject=30;
KM-mikona. — Pexxum moctyna: http://www.km-school.ru/;
Poccuiickas AJICKTPOHHASA IIKOJIa — Pexum
http://www.resh.edu.ru/;
OUITU (BITP 11 xmacc) — Pexxum noctyma: http://www.fipi.ru;
https://book.ru
https://urait.ru

— Pexum

AOCTYyIIa:



4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA

Kontpons u

OLIEHKA

pe3ynbTaToOB

o0yueHus

OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

OCYHCCTBIIACTCA

IperoAaBaTesieM B MPOLEcce MPOBENECHUS NPAKTUYECKUX 3aHATUN, TECTUPOBAHUS,
a TaKKe BBIINOJHEHUS OO0Y4YarOUIMMUCS HWHIMBUIYaJIbHBIX 3aJaHUN, MPOEKTOB,
uccieoBaHui. Pe3ynbpraTtel 00yueHHs ONpenensioT, YTO 00y4aromuecs JOIKHBI
3HATh, IOHUMATh U AEMOHCTPUPOBATH M0 3aBEPIICHUN W3YUYEHUS JUCIUILIHHBI.

THIBI OLEHOYHEIX

Ne | OK/TIK (Mopayas/Pasnen/Tema| Pe3yabTat 00yueHus N
MeponpusiTHii
| | OcHoBHOE coep:KkaHue
! Pa3nea 1. OcHoBbI Popmy:upoBath
0a30Bbl€e MOHSITHS U
CTPOEeHHS BellleCTBA
3aKOHBI XHMHH
1.1 | OK 01 CrpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHYECKUX (hOpMyIIbI COEAMHEHU B |XUMUYECKUX JIEMEHTOB U
3JICMEHTOB ¥ MPUPOJA |COOTBETCTBHUHU CO PHUPOJIa XUMHYECKOMN
XUMHYECKOH CBSI3H CTEIICHBIO OKUCICHUS CBSI3H.
XUMHYCCKHX DJIEMEHTOB, |2. 3a1a4yu Ha COCTaBIICHUE
UCXOJS U3 BAJIGHTHOCTH U | XUMHUYECKUX QPOpMYT
ANEKTPOOTPHUIIATCILHOCTH |ABYXaTOMHBIX COCTUHCHHIM
(okcu0B, Cynb(pHIO0B,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha
HCIIOJIF30BAaHNE XMMHYCCKOM
CHMBOJIMKH M Ha3BaHUU
COETUHEHUH I10
HOMEHKJIaType
MEXTYHApOIHOTO COI03a
TEOPETUYECKON 1
MPUKITIATHON XUMUH U
TPUBUAIBHBIX HA3BAHUU JJISI
COCTaBJICHUS XUMHUYECKUX
(bhopMysT IByXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(pUI0B, THAPUIOB U T.I1.)
U IPyTUX HEOPTraHUYECKUX
COCTMHEHUN OTAEIHLHBIX
KJIaCCOB
1.2 | OK 01 |I[lepmomudeckuii 3aKoH | XapaKTepH30BaTh 1. Tect «Mertaminueckue /
OK 02 u tabnuma J[.W. XUMHYECKHUE JIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,

Menneneena

COOTBETCTBUHU C UX
II0JIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa

AJIEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYCCKHUX 3JICMCHTOB B
COOTBETCTBHUE C UX
AJICKTPOHHBIM CTPOCHUEM U
ITOJIOKEHUEM B
MEPUOIUYECKON CUCTEME




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MepOonpUATHH

XUMUYECKHX djieMeHToB [[. 1.
MeHnieneeBay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOEHUEM aTOMOB
XUMHYECKHUX JIEMEHTOB U
MEePUOJUYECKUM U3MEHEHUEM
CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COEAMHEHUI
B COOTBETCTBUH C
MOJI0KEHUEM
[Iepuonnueckoii cucreme.

3. IIpakTuko-
OPUEHTHPOBAHHBIC
TEOpETUUYECKHUE 3aaHus Ha
XapaKTepU3aLnio
XUMHYECKHUX JIEMEHTOB:
«Meramuyeckue /
HEMETaJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHUX JJIEMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKUX IJIEMEHTOB
J.1. MenneneeBa»

Paznea 2.
XuMHuuecKue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX PeaKkuuid

KonrtpoabHnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKnnn

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuuii

CocTaBisTh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTEILHEIE
peakiuu

1. 3amaun Ha cocTaBJICHHUE
YpaBHEHUH PEaKIUM:

— COCIUHEHMS, 3aMCIICHUS,
pasnoxeHusi, o0OMeHa,

— OKHMCIIMTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEaKITUit
C UCIIOJIB30BaHUEM METOa
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT Macchl
BEIISCTBA WK 00BEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEIIIECTB; PACUETHI MACChI
(oOBéMa, KomMm4ecTBa
BEIIECTBA) IPOAYKTOB
peaKkIfu, eciii OTHO U3




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MepOonpUATHH

BECIIECTB UMECT IIPUMECHU

2.2

OK 01
OK 04

DNeKTpoNIUTHYECKast
JMCCOIIMAITUS
HOHHBIN 0OMEH

CocraBnaTh ypaBHEHUs
XMMHYECKUX PEaKInu
HMOHHOI'0 0OMEHa C
ydacTuem
HEOPTraHUYECKUX BEUIECTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
pEaKUHUii C y4aCTUEM KHUCIIOT,
OCHOBaHUH M COJICH,
YCTaHOBJICHHE U3MCHCHHUS
KHCJIOTHOCTH CPEIbI

Paznen 3. CTpoenne u
CBOMCTBA
HEOpraHu4YecKuXx
BellleCTB

HccaenoBarsb cTpoeHue U
CBOMCTBA
HEOpPraHu4ecKHuX
BellleCTB

KonTpoasnas pabora
«CBoiicTBa
HEOpPraHu4ecKUX BellecTB»

3.1

OK 01

Knaccudukanms,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCcKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTaHUYECKUX
BELLECTB UCXO/I U3 UX
XUMUYECKON (hOPMYJIIBI UITH
COCTaBJICHHE XUMHYECKOU
(bopMyIBI HCXOS U3
Ha3BaHUs BEILIECTBA 10
MEXKTYHApOAHON WU
TPUBHAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyer
MaccoBOM J0JH (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHMsI) B MOJIEKYIIe
(cmecn).

3. IIpakTrueckue 3aaHus 1o
KJaccuukanuu,
HOMEHKJIaType U
XUMUYECKUM (PopMyIiam
HEOPTraHWYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3a1laHus Ha
ONpeAeICHUEe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BUAA
XUMUYECKOM CBS3U U TUNA
KPUCTAJUIMYECKOW PElIETKN

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEIIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XHUMUYECKHX CBOWMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPUCTAJUTMYECKOM
pereTku

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUIOB U COJICHM.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKIuil ¢ yyaCTUEM
MPOCTHIX U CIOKHBIX
HEOPTaHWYECKHUX BEIIECTB:




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THNBI OLIEHOYHBIX
MepOonpUATHH

OKCHJIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHHYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEPHBIX TUAPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPUBYIOIIUX UX
CBOICTBA U CITOCOOBI
HOJTyYCHUSI.

3. IlpakTuko-
OpPUCHTHUPOBAHHbBIE
TEOPETUYECKHE 3a/IaHUs Ha
CBOWCTBA U MOJYYCHUE
HEOPTaHWYECKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Nnenrudukanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosars
Ka4eCTBCHHBIC PEAKIIUH
HeOpFaHI/IquKI/IX BCIICCTB

1. [IpakTuko-
OPHUEHTHPOBAHHBIC 33 aHUS
II0 COCTaBJICHUIO
XUMUYECKUX PEaKIUi C
y4aCTHEM HEOPTaHHUYECKUX
BEIIECTB, UCIOIB3YEMBIX IS
WX UICHTU(PUKALINH.

Pa3nea 4. Ctpoenue u
CBOliCTBa
OpPraHn4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BellleCTB

KonrtpoabHnas padora
«CTpoeHue u cBoiicTBa
OPraHM4ecKHX BelecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccugpunuposars
OpraHUYEeCcKUe BEIECTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3aganus Ha cocTaBIEHUE
Ha3BaHUN OPraHUYECKUX
COEMHEHUI IO TPUBUAIILHOU
WU MEXTYHAPOIHOM
CHUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3a1aHus Ha COCTABIIEHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (OpMYyII
OpPTraHUYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.

3. 3ajaun Ha onpeaeneHue
npocTeiiimen GopmyIibl
OpraHUYECKON MOJIEKYJIbI,
WCXOJIS U3 DJIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CsoiicTBa
OpraHU4YeCKHUX
COE€IUHEHUN

VcranaBiuBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHUYeCKHUX BELIECTB OT
CTPOEHUS MOJIEKYJI

1. 3amaHus Ha cOCTaBIECHUE
YpaBHEHUN XUMUYECKUX
peaKIuil ¢ yyaCTUEM
OpraHWYECKUX BEIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOECHHUS.

2. 3amaHus Ha COCTaBJICHUE




THNBI OLIEHOYHBIX

Ne | OK/TIK |Moayas/Pa3gen/Tema| Pe3dyabrar 00yyeHus N
MeponpusiTH
YPaBHEHUI XUMHYECKUX
peakuui, WITIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKAaHUs JaHHbIX peaKIui
Y TEHETUYECKOU CBS3H
OpPraHUYECKUX BEILECTB
Pa3HbIX KJIACCOB.
3. PacueTtHnle 3a1a4yu 1o
YPaBHEHUSIM PEaKLMi C
y4acTHUEM OPTaHUYECKUX
BEIIECTB.
4.3 | OK01 |Unentudukamus HccnenoBats 1.IIpakTuko-
OK 02 |opraHnyeckux KAueCTBEHHBIC PEAKIIUM  |OPUEHTUPOBAHHBIC 3aJaHUS
OK 04  |[BemiecTB, X 3HAUEHUE |OPTaHUYECKUX 110 COCTaBJICHUIO
U IPUMEHEHUE B COCIMHEHUI OTACIBHBIX |XMMHUYECKUX PEaKLUH C
OBITOBOM 1 KJIACCOB y4acTUEM OPTaHUYECKUX
IIPOU3BOJICTBEHHOU BELIECTB, B T.4.
NEeSITEIbHOCTH UCIOJIb3YEMBIX JUIS UX
4eJI0BEKa UICHTU(PUKALMY B OBITY U
IPOMBIIITIEHHOCTH.
5 Pasnean 5. XapakTepu3oBaTh
Kunernueckue u BJIHMSIHUE PA3JINYHBIX
TepMOAMHAMHYecKHe ((aKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKaHUsl XHMHYECKHX pPeaKnui
XHMHYECKHX peaKiui
5.1 |OK 01 |Kuneruueckue XapakTepru3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 [3akoHOMEpHOCTH BJIMSIHUE KOHLIEHTPALUNA  |TEOPETUYECKUE 3aJaHUsI Ha
MIPOTEKAHUS pearvpymoImux BeecTB U |aHanu3 (paKkTopos,
XMMHMYECKHUX PEaKIIMK |TeMIIepaTypbl Ha CKOPOCTH |BIUSIOIIMX HA U3MEHEHHUE
52 | OK 0] TepmonmHamMuueckue | <AMHICCKHX peakuui CKOPOCTH XMMHUYECKOU
OK 02  |3axomomepHocTH XapakTeprus3oBaThb peakuuu. [IpakTuko-
NpoTEKAHHs BIIUSIHUE U3MEHEHUS OpPUEHTUPOBAHHbBIE 3aJaHUS
XUMIIECKHX peakuuii, |KOHUCHTPALIIH BELIECTB, |Ha NPUMEHEHHE IPUHLMIA
PaBHOBECHE peaKuuu Cpenibl U Jle-IllaTense aist
XUMIIECKHX peakuuii | TEMIIEPATYpbI Ha HaXO0X/ICHUs HAaIpaBJICHUS
CMeIlleHNEe XUMUYECKOTO  |[CMEIEHUS] paBHOBECHUS
paBHOBECHS XUMHUYECKON peaKklMU U
aHayn3 QaKTopoB,
BIIMSIOUINX HA CMEILLEHUE
XUMHYECKOTO PaBHOBECHUS
6 HccnenoBath HCTHHHBIE
Paznen 6. PactBopbl [pacTBOpPBI ¢ 3aJaHHBIMH
XapaKTepUCTHKaAMU
6.1 | OKO01 |ITonsaTue o pactBopax |Pa3nuyare HCTUHHBIE 1. 3amaun Ha IPUTOTOBIIECHHE
OK 02 pacTBOpHI pacTBOpPOB.




THNBI OLIEHOYHBIX

Ne | OK/TIK |Moayas/Pa3gen/Tema| Pe3dyabrar 00yyeHus N
MeponpusTHI
6.2 | OK 01 Uccnenosanue HccnenoBath Gusuko- 2. IIpakTuko-
OK 04 |cBoiicTB pacTBOpOB XUMHUYECKHE CBOMCTBA OPHUEHTUPOBAHHBIE
HCTUHHBIX PACTBOPOB pacueTHbIe 3aJaHus Ha
JIUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa
Il | IlpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/lep KkaHue (Codep:KaHne NMPUKJIATHOTO
MOLYJIs1)

7 Pa3zpen 7. OuenuBaTh NOCJeACTBUSA |3alIUTA Keiica (¢ yueToM
Xumus B ObITY U OBITOBOI U Oyayiuei
NMPOU3BOJACTBEHHOH |IPOM3BOJACTBEHHOM npogdeccuoHAIbLHOM
AesiTeJIbHOCTH JAesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YyeJI0BeKa ¢ MO3MIuH

IKO0JIOTHYECKOM
0e30IacHOCTH
OK 01 |[Xwumwus B ObITY H OuenuBats nocnencteus  |Keiic (¢ yuerom Oynymieit
OK 02  |mpou3BOJICTBEHHOM OBITOBOH U npodeccCuoHaTbHON
OK 04 |medarenbHOCTH IIPOU3BOJCTBEHHON JESITEIIBHOCTH)
OK 07  |uenoBeka NeSITeIbHOCTH YesioBeKa ¢ |Bo3Mo)kHbIE TEMBI KEHCOB:

HO3UILIUHA YKOJIOTHUECKOU
0€30I1aCHOCTH

1. [loTennenue kumara u
BBICBOOOXK/ICHHE Ta30BbIX
THJIPATOB CO JTHA OKEaHa.

2. bynyue MaTepuasl Juis
aBHa-, MallIMHO- U
puOOpPOCTPOCHHUS.

3. HoBble MaTepuasl 1is
COJIHEYHBIX OaTapeit.

4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEnapaToB




