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Pabouas mporpamma ydednoro nmpeamera OVIIL.12 Xumus pazpaborana Ha ocHoBe: DeaepanbHOTO
rocyaapcTBEHHOro oOpaszoBarenbHOro cramapra (mamee — ®I'OC) cpempnero mpodeccHoHATBEHOTO
obpazoBanus mo crneruanbHocTH 38.02.01 «DxoHOMEKA M OyXranaTepckuil yder (1o OTpacisMm)y,
yrBepkaeHHoro Ilpukazom MunobpHayku Poccum ot 05.02.2018 Ne 69, ykpynHeHHas rpymnmna
38.00.00 OxoHoMuKa U ynpasieHue; OeaepadbHOTO FOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpenHero obimero oopa3oBaHusi yTBEpKJICHHOTO MTpUKa3oM MuHHUCTEpCcTBa 00pazoBaHus U Hayku PD
ot 17 mas 2012 1. Ne 413 «O0 yTBepxkaeHUU (GeaepabHOTO TOCYAapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHaapTa cpeanero oomero obpa3zoBanus» (3apeructpupoBaHHoro B Muntocre PO 7 utons 2012 r.
Perucrparmonnsiii Ne 24480) ¢ u3MeHEHHUSIMHU U TONTOJIHEHHUSIMU 0T 29 nekabps 2014 r.. ot 31 nexkabps
2015 r.. ot 29 urons 2017 r.; npukaza orl2 asrycra 2022 r. Ne 732 «O BHecEeHUM U3MEHEHMH B
denepanbHBIE TOCYJApCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CpeaHero oobimero oOpa3oBaHMs,
YTBEpKJICHHBII MPUKA30M MUHUCTEPCTBAa 0Opa3oBaHus U Hayku Poccuiickoii @enepauuu ot 17 mas
2012 r. Ne 413» (3apeructpupoBanHoro B Munrocte Poccuu 12 centsops 2022 r. Ne 70034), ¢ yyetom
METOAMYECKUX PEKOMEHJAINI 110 peau3aliy CPeaHero oomero oopa3oBanus B mpesenax OCBOCHHUS
o0pa3oBaTesIbHOI MporpamMmbl cpeaHero npodeccuonaibHoro obpazoBanus (Ilncemo MunucrepcTBa
npocseuienust Poccuiickoit ®enepauuu ot 01.03.2023 1. Ne05-592); ¢ yderoM METOAMYECKUX
pEeKOMeHIaluii o pa3paboTKe U pean3aliy alallTUPOBAHHBIX 00pa30BaTEIbHBIX IPOTPAMM CPETHETO
npodeccuonanbHoro oobpaszoBanus (Ilucemo MunuctepcTBa oOpa3oBaHusi U Hayku Poccuiickoii
deneparun ot 22 anpens 2015 r. Ne06-443).

Opranu3zanus - pa3padoTyuK:
denepasibHOE KazeHHOE MpodeccroHalibHOe 00pa3oBaTenbHOE yupexkaeHne « CHBepCKUi TEXHUKYM -
MHTEpHAT OyxraiarepoB» MuHHCTEPCTBA TpyAa U colnanbHOU 3amuTsl Poccuiickoit @enepanumn

PazpaboTunku:

MartseeBa H.I'. — npenogaBatens ®KIIOY «CTHUB» Muntpyaa Poccun

Paccmotpena Ha 3acenanuu [TIK

[TpoTtokos Nel ot «27» aBrycra 2024r.

[pencenarens MK oAl

A.N. Apemesa
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1. MNACIHOPT PABOYEH MPOI'PAMMBI YYEEHOT' O ITPEJIMETA
1.1. MecTo y4eOHOro mpeiMeTa B CTPYKTYpe OCHOBHO¥ npodeccnoHanbHOIi 00pa3oBaTeibHOM
NPOrpaMmblI
OO0meobpa3zoBaTenbHbI yueOHbIN npenaMeT «XUMHs» SIBJISETCS YacThi0 MPEIMETHON obimacTu

«EcTecTBeHHOHAyUYHbIE HAyKW», U3ydaeTcs B oOuieoOpa3zoBarenbHOM Hukie ydeOHoro rutaHa OOII
CIIO ¢ yuerom npodeccrnonanbHo# HanpaBieHHOCTH B cooTBeTcTBUM ¢ PI'OC CIIO cnenuanbHOCTH
38.02.01 «DxoHOMHKA U OYXTAITEPCKHUM YUET (TI0 OTPACTISIM )»

TpynoemMkocTs yueOHOro mpeamera «XuMus» Ha 0a30BOM ypOBHE COCTaBIseT 72 yaca, U3
KOTOpbIX 66 uyacoB - 0a30BBI MOaynb (6 pasznenoB) U 6 yacoB - MpUKIagHOW Moayidb (1 pasnen),
BKJIIOYAIONIUN MPAKTUKO-OPUEHTUPOBAHHOE cojepkanue crnenuaibHoctd 38.02.01 «OxoHoMHKa U
OyxraiaTepckuil yuer (1o oTpaciisam)»

[TpuknamHO¥ MOTyJIb BKIIOYAET OOUH pa3aei. Pazmen 7 «Xumus B ObITY ¥ IPOU3BOJICTBEHHOU
NESTEIIbHOCTH Y€JI0BEKa» PEaM3yeTCs ISl BCEX CIEUATbHOCTEH Ha MaTepuaie KeHCoB, CBI3aHHBIX C
9KOJIOTUYECKOW OE€30MacHOCThI0O W OICHKOW TIOCIEACTBUNA OBITOBOM W  TMPOU3BOACTBEHHOM
NEeSATEILHOCTH, 110 OTPACIIsAM Oy Iy1iei mpodecCuoOHaTBHOM NEeATeTbHOCTH 00yJaroIuXCsl.

[lepuron oOydeHus u pacrpeneiaeHue o ceMecTpaM onpeesnsieT o0pa3oBareiabHas OpraHu3anus
CaMOCTOSITENIbHO, C Yy4YeTOM JIOTUKH (OPMHUpPOBAHUS TNPEIMETHBIX pE3yJIbTaToOB, OOMIMX U
npoecCHOHANBHBIX ~ KOMIETCHLUH, MEXIPEAMETHBIX CBS3€d ¢ JPYTUMU  JUCIUILUIMHAMU
0011e00pa3oBaTeabHOro U 00IIETTPOPECCHOHATBHOTO ITUKIOB Y4eOHOTO MIaHa.

1.2. llesn 1 nJIaHUPYyeMble pe3yJIbTAThI OCBOEHUSI Y4eOHOr0 mpeaMeTa

1.2.1. Tlenp 0bmeo0pa3oBaTeNLHOTO YICOHOTO MpEaMETa:

e @opMupoBaHHME Yy  CTYJIEHTOB  MpPEIACTABICHMS O  XUMHMYECKOW  COCTaBJISAIOIIEH
€CTECTBEHHO-HAyYHOW KapTHHBl MHUpAa KaK OCHOBBI INPHHATUS PEIIEHUH B XKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYalUsX, OTBETCTBEHHOI'O MIOBECHUS B IPUPOIHON Cpeie.

3agaum yyeOHOro npeamera:

1) copMUpOBaTh TIOHMMaHHE 3aKOHOMEPHOCTEH IMPOTEKaHUs XMUMHUYECKHUX MPOLECCOB H
SABJICHUI B OKpYXKaloOIleH cpene, IEJIOCTHOW HAy4YHOM KapTHHBI MHpa, B3aWMOCBSI3U U
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB,
YPaBHCHUA XUMHUYCCKUX peaKHI/If/'I, OOBSICHATH X CMBICJI, UHTCPIIPETUPOBATL PC3YJIbTAThl XUMHYCCKUX
HKCIEPUMEHTOB,

3) c(OpMUpPOBATh HABBIKM MPOBEICHHS MPOCTEUIINX XHUMHUECKHX SKCHEPHUMEHTAIbHbIX
HCCIIeIOBaHUM ¢ coOMIoIeHneM MpaBuil 0€30MacHOro OOpaleHHsl ¢ BEIIeCTBAMU U JIAOOPaTOPHBIM
000pyTOBaHUEM;

4) pa3BUTh YMEHHUS HCIOIB30BaTh WH(MOPMAIHUIO XMMHUYECKOTO XapakTepa M3 pa3IMYHBIX
HWCTOYHHUKOB;
5) c(hopMUPOBATH YMEHHS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEIBHOCTH U XUMHUYECKHX

MIPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;
6) chopMupoOBaTh MOHUMAHKUE 3HAYMMOCTH JTOCTIXKCHUN XUMUYECKOM HAYKU U TEXHOJIOTUM TS
Pa3BUTHS COITMAIIBHON U TTPOU3BOACTBEHHOM cdep

1.2.2. Ilnanupyembple pe3yJbTaThl OCBOCHHUS OO0Ie00pa30BaTEeILHOTO Y4YeOHOrO TMpeaMeTa B
cootBercTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®PI'OC COO.
Ocoboe 3HaueHHE y4EeOHBIN MpPEeIMET UMEET NMpU (HOPMUPOBAHUH M PA3BUTUHU OOIITUX KOMIIETEHITUH.



Koa n
HAHMEHOBaHHE
(opmupyembIx
KOMIIEeTeHII N

IInanupyemble pe3y/ibTaThl OCBOCHHA Y4eOHOI0 peaMeTa

Oo0mue

IIpeameTHbIe

OK 01. Beibupats
CHOCOOBI PEUICHHUS
3a1a4
npodeccuoHaNbHOM
JCSITEIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpPYyAY, OCO3HaHHE LIEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTU TE€XHOJOTUYECKOU U
COIMATILHOW HAIPAaBICHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATH,
IJIAHUPOBATh UM CAMOCTOSITEIBHO  BBIMOJHATH — TaKylo
NeSTeTLHOCTH;

- UWHTEpeC K pa3nuuHbIM cdepam mpodeccHoHaTbHON
JESITEIbHOCTH,

OBJaanenue YHHUBEPCAJIbHBIMHU Y4eOHbIMU
NMO3HABATEJIbHBIMU 1eCTBHAMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- CaMOCTOSITENIbHO (OPMYJTUPOBATh U aKTyaJIU3UpPOBATh
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS JIJIS
CpaBHEHHS, KJIaCCU(PUKAIIMKA U 000OITICHUS;

- OnpCACIAThL HEINU ACATCIBHOCTH, 3aAdaBaTb HMapaMETpbl U
KPUTCPUHN X JOCTUIKCHUS,

- BBISABIIATH 3aKOHOMCPHOCTH u MMPOTHUBOPCUUA B
paccMaTpUBACMBIX SIBJICHUAX,

- BHOCHUTb KOPPEKTUBBI B ACATCIBHOCTH, OLCHHUBATH
COOTBETCTBUEC  PC3YJIbTAaTOB  LECJIAM, OIICHUBAaThb PHCKH

- BJIQJIETh CHUCTEMOM XMMHMUYECKUX 3HAHUU, KOTOpPAsl BKIIOYAECT:
OCHOBOIOJIAralolIue MOHATUS (XMMHYECKHH JIIEMEHT, aToM,
9JIEKTPOHHAsI 000JI0UKa aToma, s-, P-, d-3JeKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCJICHHS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, yTIepOIHBII
CKeJleT, PyHKIIMOHAIbHAS TPYIINa, PaIuKal, H30MEpHsi, U30MEPHI,
TOMOJIOTUYECKHUI Psii, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOI- U
a30TCOJEpKAIIMEe  COCAMHEHHUs, OHOJOTMYECKH  aKTHBHbBIC
BemecTBa (YIJIEBOMBI, KHUPBI, OCIKH), MOHOMEp, TOJUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHbIE  COECIMHEHMUS,
KpUCTAJUIMUECKasi pellieTKa, TUIbl XUMHYECKUX pEeaKIHil
(OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIC, K30~ U SHJOTEPMHUUECKHE,
peakuMu  HOHHOrO  OOMEHa),  pacTBOp,  3JEKTPOJIMTHI,
HEDIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAS TUCCOITUAITUS, OKHCIIUTENb,
BOCCTAHOBHUTEJb, CKOPOCTh XUMHUYECKON DPEAKIINU, XUMUIECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUS
OPTraHUYECKHUX BEIIIECTB AM. bytneposa, Teopus
AJIEKTPOJUTUYECKON IUCCOUMAIMH, NTIepUuoanueckuid 3akod JI.1.
MeHnneneeBa, 3aKOH COXpPAaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUH, (DAKTOIOTUYECKHE CBEIEHUS O
CBOWCTBaX, COCTaBe, MOJyUYeHHUH U OE30MacCHOM HCIOIb30BaHUHU
BOKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY U
MPAKTHYECKON JIEATETLHOCTH YETIOBEKA,

- YMETh BBISBIATH XapaKTePHbIE TPU3HAKA M B3aHMOCBS3b
W3YUYEHHBIX MOHATHM, NPUMEHSATh COOTBETCTBYIOLIWE MOHATHS
OpU ONUCAHUU CTPOEHUS M CBOWCTB HEOPraHWYECKHX U




HOC.HGIICTBI/II\/'I JACATCIIbHOCTH,

- paBBI/IBaTI) eraTI/IBHOG MBIIIIJICHHUEC HpI/I pCIHeHI/II/I
JKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCJIe0BaTeILCKUE IeHCTBUSA:
y4e0HO-UCCIeIOBATENbCKOW U

HpOGKTHOﬁ ACATCIIBHOCTH, HABBIKAMU PA3PCUICHU A HpO6JICM;

- BJI1aACThb HaBbIKaMH

- BBIABIIATD IMPUIUHHO-CJIICACTBCHHBIC CBA3HU u

AKTYAJIM3UPOBATh 3a/lady, BbIABHUI'ATbh I'MIIOTE3Yy €€ PCIICHMUA,
HaxXoaUuThb

apryMeHTbl  JUIs

YTBEPKICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUH PEILCHUS;

JI0OKa3aTelIbcTBa  CBOMX
- aHAJIM3HUPOBATh IIOJYYCHHBIC B XOJIC PCIICHHUS 3aJa4u
pe3yJIbTaThl, KPUTHYECKH OILIEHWBATh HX JOCTOBEPHOCT,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TMEPEHOCUTh 3HaHUS B T[O3HABATEIBHYI U
MPAKTHYECKYIO0 00JIACTH KUZHEICATCIILHOCTH;

- yME€Tb HMHTEIPUPOBATH 3HAHWUS W3 PA3HBIX MPEIAMETHBIX
obnacreii;

- BBIABUIaTb HOBBIC HJCHU, Hpe)maraTL OpI/IFI/IHaJ'II)HI)Ie
MOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTH UX MCIOJIb30BaHUs B [TO3HABATEIIHLHON U

COIMAIbHOM IIPaKTUKC

OpraHU4YC€CKUX BCIICCTB U HUX IMPECBP aIL[eHI/Ifl; BBISABIIATD

B3aMOCB3b XUMHUYCCKUX 3HAHUH C IIOHATUAMU u
NpEeaACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,

- YMCTb HUCII0JIb30BAaTh HAMMCHOBAHUA XUMHUUYCCKUX COC)II/IHGHI/II;'I
MCXKAYHAPOJIHOI'O COHO3a TeopeTquCKOﬁ u HpHKHaHHOﬁ XUMHHU U
TPUBHAJILHBIC BayKHEHIITHX BCIICCTB (BTHHCH,

AllCTUJICH, TJIMLCPHH, (l)eHOJ'I, (l)OpMaJ'IB)IeFI/II[, YKCyCHasA KHUCJIOTa,

Ha3BaHUA

TJIUIMH, yTapHBIA Ta3, YIJICKHCIBIA Tra3, aMMHaK, ramieHas
HeramieHass W3BeCTb, NHUTbEBas coja W JAPYIHX),
bopmybl
BEILECTB, YPAaBHECHUS XUMHYCCKHX pEaKIHid, OOBICHATh HX

H3BECTh,

COCTaBJISITh HEOPraHWYECKUX M  OPraHMYeCKHUX
CMBICIT; TOJATBEPKIAaTh XAPAKTEPHBIE XUMUYECKHE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIIMMHU HSKCIIEPUMEHTAMH U 3aMHUCSIMU
YpaBHEHUN XUMUUYECKUX PEAKIU;

- yMeTh  yCTaHaBIMBATh  IPUHAJUIE)KHOCTh  H3YUYEHHBIX
HEOPraHWYECKUX U OPraHUYECKHUX BELIECTB K OIPEIAEICHHBIM
KJIaccaM M IpyniiaM COEIUHEHMM, XapaKTEPU30BaTh UX COCTaB U
BAKHENIIME CBOWCTBA; ONPEAENIATh BHJbBl XUMUUYECKUX CBSA3EH
(koBaneHTHasl, HMOHHAs, METAJTMYECKas, BOJOPOJHAsI), THUIIbI
KPUCTAJIUTMYECKUX ~ PEIIETOK  BEIIECTB;  KJIACCU(PHUIIUPOBATH
XUMHYECKHUE PEAKIINH;

- chopMHUpOBaTh MPEJCTABJICHUSA: O MaTepUATbHOM EIWHCTBE
MHpa, 3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJIEHUU MPUPOJBI; O
MECTE€ U 3HAYEHUU XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK U €€
ponu B OOECTeUeHUH yCTOWYHBOTO Pa3BUTHs YEIOBEUECTBA: B
petieHuu mpoOIeM IKOJOTUYECKOM, YHEPTETUYECKON U MUILEBOU
0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX
MaTepuajgoB, HOBBIX HMCTOYHHKOB JSHEPrHUH, B OOECIEeYeHUH
palMOHATBHOTO

MPUPOJONOIB30BaHUsA, B  (OPMUPOBAHUU

MHUPOBO33pEHUSI M OOLIEH KyJIbTypbl a TaKxe

JKOIOTHYECKH 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY 310POBbLIO U

YCJIOBCKaA,




MIPUPOIHOM CpeliE;

- BJIAJETh CUCTEMOW XMMHWYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHUS (JOTIOJHUTEIBPHO K CHCTEME
HNOHATUH  0a30BOr0  YpPOBHsS) - H30TONbBI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHHME aTroma, THOpUAN3alusl aTOMHBIX
opouTtanel, xumuueckas cBs3b ("T " u "', KpaTHBIC CBS3M),
MOJISIpHAsl KOHIIGHTpAlUs, CTPyKTypHas ¢dopMyla, H30Mepus
(cTpykTypHas, reoMmerpuueckasi (IUC-TPAHC-U30MEPHS), THUIIbI
XUMHYECKHX peakIuii (TOMO- U TeTeporeHHbIe, OOpaTUMbIE H
HEOOpaTUMEBIE), PACTBOPHI (MCTUHHBIC, JHUCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEHb  JIUCCOLMALUU,  DJIEKTPOJIU3,
KpEKUHT, pU(POPMHUHT); TEOPHH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIINE B OCHOBE IOHUMAHMS
OPUYMHHOCTY U CUCTEMHOCTH  XUMUYECKHUX  SIBJICHUH,
COBPEMEHHBIE IMIPEJACTABICHUS O CTPOCHMM BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM U HaJAMOJIEKYJSIPHOM  YPOBHSIX;
NpEeACTABICHUS] O  MEXaHu3MaX XUMHUYECKHUX  peakiui,
TEPMOJMHAMUYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTSIX HX
NpPOTEeKaHUsl, O XHUMHYECKOM PaBHOBECHUU, JHUCIEPCHBIX
cucrteMax, (paKkTOJIOTHYECKHE CBEJIEHHS O CBOMCTBAaX, COCTAaBeE,
MoydyeHHd W 0€30MacHOM  HWCIOJIb30BAHMHM  BAXKHEUIIINX
HEOPraHWYECKUX M OpraHMYeCKHX BeHleCTB B OBITY U
MPAKTHUYECKON JEATENIbHOCTH 4YeNOBEeKa; OOIIMX HayYHBIX
NPUHIUANAX ~ XUMHUYECKOTO  TPOU3BOACTBA (Ha  IMpUMepe
NpPOU3BOACTBA  CEPHOM  KHUCJIOTHI, amMMHUaKka, METaHoJa,
nepepaboTKu HePTH);

- YMETh TPOBOJUTH PACUETHI MO XUMHUYECKUM (GOopMysiaM H
YpaBHEHUSAM XUMHUYECKMX PEAKIUA C  HCIOJb30BaHUEM
¢usznyeckux BeMMYMH (Macchl, oObeMa ra3oB, KOJIMYECTBA
BEIECTBA), XapaKTEPHU3YIOIIUX BEHIECTBA C KOJIUYECTBEHHON
CTOPOHBI: pacyeThl MO HAXOXKACHUI0O XUMHYECKOH (opmyIasl




BEIIECTBA; pacueThl Macchl (00BbeMa, KOIMYECTBA BEIIECTBA)
NPOAYKTAa peaklUu, €CIM OJHO M3 UCXOAHBIX BEILECTB JaHO B
BHJIE PACTBOPA C ONPEAECICHHON MaCCOBOM JIOJIEN pACTBOPEHHOTO
BEUIECTBA WJIM JIaHO B M30bITKE (MMEET NPHUMECH); pPacyeThl
MaccoBOM WM OOBEMHOM [ONIM BBIXOJA MPOIYKTa pEaKlUu;
pacdeTsl TeroBoro 3gdexra peakiuii, 00bLEMHBIX OTHOLICHUI
ra3os;

- YMETb BBIABJIATH XapaKTEpHbIE NPHU3HAKM U B3aUMOCBS3b
U3YYEHHBIX IIOHATUH, NPUMEHATH COOTBETCTBYIOIIME MOHATHUSA
IpU OINUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYECKHUX BEIIECTB M WX NPEBpPALICHUM; BBIABIATH
B3aMMOCBSA3b  XMMHMYECKUX 3HAHUA C  TMOHATUSAMU U
NPEJICTAaBICHUSMH JIPYTHX MpPeIMETOB sl 00jee OCO3HAaHHOI'O
MOHUMAaHUS U OOBSICHEHHS CYIIHOCTH MAaTepHAIIbHOTO €IMHCTBA
MHpa; HCMOJIb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS I
OOBSICHEHUS! ¥ NPOTHO3UPOBAHUS  SIBICHUH, HMMEIOIIHUX
€CTECTBEHHOHAYUYHYI0 IIPUPOLY;

- YMETb UCMOJIb30BaTh HAUMEHOBAHMSI XUMHUYECKUX COEIMHEHUN
MEKTYHapOAHOTO CO03a TEOPETUUECKON U TPUKIIATHOW XUMUH U
TpUBHAJIbHbIE HAa3BaHUS BELIECTB, OTHOCSIIUXCS K M3YyYEHHBIM
KJlaccaM OpraHMYeCKUX U HEOPraHWYECKUX COEIMHEHMIA;
UCIIOJIb30BaTh XMMUYECKYIH) CHUMBOJIMKY JUISI COCTaBIICHHS
dbopMynn  HEOpPraHWYECKHMX  BEUIECTB, MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEepHYTHIX, COKpAIIEHHBIX MU CKEJIETHBIX)
GopMya OpraHMYecCKMX BEIECTB; COCTABIATh YPaBHEHUS
XUMHYECKMX  peakuuid U pacKpblBaTb HUX  CYIIHOCTH:
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMH  MOCpPEACTBOM
COCTaBJIEHUS] AJIEKTPOHHOIO OanaHca 3TUX peakluid; peakuui
WOHHOTO OOMEHa IyTeM COCTaBJI€HHS MX TMOJHBIX U
COKpAIllCHHBbIX HMOHHBIX YpaBHEHUW; peakluil T'HApOJIN3a,
peakuuii KOMIUIEKCO0Opa3oBaHus (Ha npumepe




THUIPOKCOKOMITJIEKCOB IIMHKA M QJIOMHUHHUA); TOATBEPKAATH
XapaKTepHbIE XUMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHM M 3aMUCSIMU ypaBHEHUN
XUMUYECKHUX PEAKLINN;

- YMeTh Kiaccu(UIUpPOBATh HEOPraHWYECKHE M OpPraHUYecKue
BEIIECTBA M XMMHMYECKHE PEAKIMH, CAMOCTOSTEILHO BbIOUPATh
OCHOBAHMS U KPUTEPUHM JUIS KJIACCU(PHUKALMU HU3Y4aeMBIX
XMUMHUYECKHX OOBEKTOB; XapaKTepU30BaTh COCTAB U BaKHEHIINE
CBOICTBA BEILIECTB, IPUHAMIESKAMX K ONPEACICHHBIM KJlaccaM
U IpylnaM COeJUHEHMHM (IpOCThble BEIIECTBA, OKCHJIBI,
THJIPOKCUBI, COJH; YTJIEBOJIOPOJBI, MPOCTHIE A(PHUPHI, CIUPTHI,
(deHOBI, anbAeTu/bl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CJIOKHbBIE
3(hUpkI, KHUPBI, YTIEBOAbI, AMHHBI, AMHHOKHCIOTBHI, OCJIKH);
IPUMEHATH 3HAaHUSA O COCTAaBE M CBOMCTBAX BEILECTB IS
JKCIIEPUMEHTAJIBHOM  IPOBEPKH  THUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEM  MPOTEKAaHHWA XMMHUYECKHX pEeakuuid H
IIPOTHO3UPOBAHUS BO3MOYKHOCTEN UX OCYILECTBIICHHUS,

- YMETb MOJATBEPXKJIaTh HAa KOHKPETHBIX IPHUMEpPax XapakTep
3aBUCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTM  OpPraHUYecKuX
COCJIMHEHUI OT KPaTHOCTH W THIa KoBaseHTHOH cBsizu ("T " u
"n'"), B3aMMHOTO BJIMSIHMSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaxX;
a TakXKe OT 0COOEHHOCTEH peanu3alMy pa3INuHbIX MEXaHU3MOB
IIPOTEKAHUS PEAKIIMIA;

- YMeTh XapaKTepH30BaThb 3JEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30Y>KICHHOM COCTOSIHUM) M MOHOB XMMHUYECKHX
snemeHToB 1 - 4 mepuonoB Ilepuoamueckoit cucremsr J[.U.
MeHieneeBa 1 UX BaJI€HTHBIE BO3MOKHOCTH, UCIIOJIb3Y sl TOHATHUS
"s", "p", "d-anekTpoHHbBIE" OpOUTATH, SHEPTETHICCKUE YPOBHH;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB M 00pa3yeMbIX HMHU COEAMHEHHH IO mepuoiaM Hu
rpynnam;




OK 02.
OcyniecTBIIsITh TIOUCK,
aHau3 u
UHTEPIPETALINIO
uHpOpMaLNH,
HEOOXOTUMOM ISt
BBITIOJTHEHUSI 337124
npodeccCuoHaIbHON
JeSITeTbHOCTH

YMmenus:

OTIpeNIeNSATh 3a7auu JUTsl MOMCKA WHPOPMAIIUN
OTIpeNIeNATh He0OX0IUMbIE HCTOUHUKH HH(OpMAIIH
IUTAHUPOBATh MIPOLECC OUCKA

CTPYKTYPHPOBaTh MOTy4aeMyI0 HHYOpMALIUIO
BBIJICNIATE ~ Haumboyiee  3HAYMMOE B MEpeyHe
uHpOpMAaLIUU

OLICHUBATh TMPAKTHUYECKYI0 3HAYUMOCTh DPE3YJIbTAaTOB
MIOUCKa

O(I)OpMJIHTB PE3YJIbTAaThI IIOHUCKA

3HaHUA:

HOMEHKJIaTypa  HMH()OPMAIIMOHHBIX
MPUMEHSEMBIX B TPO(ecCHOHABHOM e TEeIbHOCTH

HNCTOYHHUKOB,

NPUEMBI CTPYKTYPHUPOBAaHUS HHDOPMAIHH
dopmat opopmIeHHS Pe3yIbTATOB MTOUCKA
uHbopmanuu

- YMETb IUIAHUPOBATH U BBIMOJIHATH XUMHUUECKHNA SKCHEPUMEHT
(mpeBpalieHuss OpraHUYECKMX BEIIECTB IMPU HArpeBaHUU,
MOJIyYEHUE ATHIEHA M HM3Yy4YEHHE €ro CBOMCTB, KaueCTBEHHBIC
peakuu Ha

AIbACTUABI, KpaxMall, YKCYCHYIO KHCIIOTY,

JIeHaTtypamnusi OCJIKOB TIpH HAarpeBaHWM, I[BETHBIC pPEaKIMH
OCIIKOB; MPOBOAWTH PEAKIMd HOHHOTO OOMEHa, OMPEeIeNATh
Cpeay BOJHBIX PAaCTBOPOB, KAUYECTBEHHBIE PEAKIMK Ha Cyb(hat-,
KapOOHAaT- U XJOPUA-aHWOHBI, HA KAaTHOH aMMOHUS; pEIIaTh
SKCTIIEpUMEHTAIbHBIE  3a7adyu 1o TemMaMm "Metamwiel" U
"Hemeramne") B MpaBUWIaMu
0e30MacHOCTH MpH 00pallleHuu ¢ BEUIeCTBAMH U JJAOOPaTOPHBIM
000pyZOBaHUEM; TPEICTABIATh PE3YJNbTaThl XUMHUYECKOTO

OKCIICPUMCHTA B (bopMe 3allucu ypaBHeHI/Iﬁ COOTBCTCTBYHOIIIHUX

COOTBCTCTBHHN C TCXHUKU

peakiuii ©  (GOPMYJIHPOBATH BBIBOABI HAa OCHOBE 3THUX
pe3yJIbTaToB;
- yMeTb  aHaJIM3UpOBaTh  XMMHUYECKYI0  HH(pOpMaIHIO,

MOJIy4aeMyl0 U3 pPa3HbIX HMCTOYHHKOB (CpPEACTB MacCOBOM
uHbopMaluu, cetb IHTEepHEeT U Ipyrue);

- BJIaJIETh OCHOBHBIMHM METOJIaMH HAYyYHOT'0 TIO3HAHUS BEILIECTB U
XUMHUYECKHUX SIBJICHUH (HaOstoeHne, U3MEPEHUE, SIKCIIEPUMEHT,
MO/JIEIUPOBAHME);

- YMETh NPOBOJHUTH PACYETHl MO XUMHUYECKUM (QopMynaM Hu
YPaBHEHUSAM  XMMHUYECKUX

peakuuMidi ¢  HCHOJIb30BAHUEM

Gu3NYeCKUX  BEJIWYHMH, XapaKTepPU3YIOIINX

KOJIMYECTBEHHOM  CTOPOHBI:

BEIIeCTBA C
Maccel, oObeMa (HOpMaJbHbIE

YCJ'IOBI/ISI) KOJIN4YCCTBA HCIIOJIB30BAaTh

CUCTCMHBIC XHMHWYCCKUC 3HAHUA I IIPUHATUSA pCI_HeHI/Iﬁ B

Ia30B, BCIICCTBA,

KOHKPCTHBIX JKU3HCHHBIX CUTYAlUAX, CBA3AHHBIX C BCIICCTBAMU




U UX PUMEHECHHEM;

- yMEThb CaMOCTOSITEIbHO IUIAHUPOBATb U MPOBOJAMTH
XUMUYECKUM SKCIEPUMEHT (TOJyYeHHE M H3yYECHHE CBOWMCTB
HEOPTaHWYECKUX U OPraHUYECKUX BEIIECTB, KAaYCCTBEHHBIC
peaxkuuu YIJIEBOAOPOIOB Pa3JIMYHbIX KJIaCcCOB u
KUCJIOPOACOACPKAIMX  OPraHUYECKUX  BEIIECTB, pPEUICHUE
SKCHEPUMEHTAIIbHBIX 33/a4 110 PACIIO3HABAHUIO HEOPTaHUYECKUX
U OPTraHUYECKUX BEIIECTB) C COOMIOACHUEM MPaBUII 0€30aCHOTO
oOpailieHusi ¢ BellecTBaMH U JaOOPaTOPHBIM 00OPYJIOBAHHEM,
dbopMyIMpoBaTh IENM  UCCICIOBAHHS, NPEIOCTABIATH B
pasnu4HOU (hopMe pe3yNIbTaThl IKCIICPUMEHTA, aHAIU3UPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTH;

- YMETh OCYIIECTBIISATH IIEJICHANPABICHHBIN MOUCK XUMHYECKOM
uHDopMalMd B Pa3aMYHBIX HMCTOYHHMKAX (Hay4YHas ©
y4eOHO-Hay4YHas JIUTepaTypa, CpeICTBa MACCOBOM MH(MOpMAIUH,
cetb HWHTepHeT U JApyrue), KpPUTUYECKH AHAIMU3UPOBATH
XUMHUYECKYI0 HH(POpMaIInIo, iepepadbaThiBaTh €€ U UCIOJIh30BaTh
B COOTBETCTBUU C TTOCTABJICHHOM yUeOHOMU 3a1auei;

- BJAJETh CUCTEMOW 3HAHUK O METOJAX HAYYHOTO MO3HAHUS
SIBJICHUM TIPUPOJIbI, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaxX W
YMEHUSMH TPUMEHITh J3TH 3HAHUSA TPH HKCIEPUMEHTAIHLHOM
HCCIENOBAHMN BEIIECTB W [JJId OOBSICHEHHS XHMHUYECKHX
SABJICHUNA, HWMEIOIUX MECTO B TNPHUPOJIE MPAKTUYECKOMN
JIeSITeIIbHOCTH YeJIOBEKa U B IOBCEIHEBHOM KU3HH;

OK 04. PaboTaTh B
KOJIJICKTUBE H
KOMaHfe,

3¢ hexTuBHO
B3aNMMOJEHCTBOBATH C
KOJUIETaMH,
PYKOBOJICTBOM,

YMmennus.
® OpraHU30BBIBaThH PAOOTYy KOJUIEKTHBA U KOMAaH/IbI
® B3aMMOJICWCTBOBATh C KOJUIETAMH, PYKOBOJICTBOM,
KJIIMEHTaMH B X0i¢ MPOo(eCCHOHATBLHOM 1eITeTbHOCTH
3Hanusa:

® J[ICHUXOJOI'M4CCKHUE OCHOBBI ACATCIBHOCTU KOJIJICKTHUBA,

- YMETbh IUIAHUPOBATh U BBINOIHITh XUMHUYECKUHA 3KCIEPUMEHT
(npeBpaiieHuss OpPraHUYECKMX BEIIECTB IPU HArpeBaHUH,
MOJIy4EHUE DTWICHA M HU3y4YEHHE €r0 CBOMCTB, KaueCTBEHHBIC
peaKkiMu Ha aIbJIErujabl, KpaxMall, YKCYCHYI KHCJOTY;
JeHaTtypauusi O€KOB NpHU HarpeBaHUM, IBETHbIE pEaKIUU
0€nKOB; IMPOBOJAUTH PEAKIMM HOHHOTO OOMEHA, OIpEeNelsATh
Cpely BOAHBIX pacTBOPOB, KAUECTBEHHBIC PEAKLIUU Ha CyJbdat-,




KIIMCHTaMH.

MICHXOJOTHUYECKHE 0COOCHHOCTH JIMYHOCTH
e OCHOBBHI HpOGKTHOﬁ ACATCIIbHOCTH

KapOOHaT- M XJIOPHI-aHUOHBI, HA KaTHMOH aMMOHUS; peIIaTh
SKCHEepUMEHTAIbHbIE 3a7auyu 1o TeMaMm "Metamnsl" wu
"Hemerannpl") B COOTBETCTBUM C MpaBUIaMH TEXHHUKHU
0€30MacHOCTH IpH 00pallleHuu C BEUIECTBAMH U JIAOOPaTOPHBIM
000pyI0BaHUEM; MPEJCTABIATh PE3yJbTaTbl XMUMHUYECKOIO
JKCHEpUMEHTa B (pOpME 3alUCH YPaBHEHMH COOTBETCTBYIOLIMX
peakuuii ¥ (QOpPMYIHPOBaTH BBIBOJABI HAa OCHOBE 3THX
pe3yJbTaTOB;

-yMETb CaMOCTOSTENILHO IUIAHUPOBATh U MPOBOAUTH XUMHUECKUI
IKCIIEPUMEHT (TIOTY4YECHUE U U3yUYCHHE CBOMCTB HEOPTaHUYECKUX
U OpraHMYEeCKHX  BEIIECTB,  KAUYECTBCHHbIE  pPEaKLUHU
YIJIEBOIOPOAOB PA3IUYHbIX KJIACCOB U KUCIOPOJICOAEPIKALIUX
OpPTraHUYECKUX BEIIECTB, PEIICHHE IKCIIEPIMEHTAIBHBIX 33124 110
pacrno3HaBaHUIO HEOPraHWYECKMX M OPraHMYECKUX BELIECTB) C
coOuIr0IeHMEM TpaBUIl G€3011aCHOT0 0OpalleHus ¢ BEIEeCTBAMU U
nabopaTopHbiM  oOopynoBaHueM,  (HOpMyIupoBaTh  LENIU
UCCIIEIOBaHMS, MPEIOCTABIATh B PA3IMUHON (OpMe pe3ysIbTaThl
9KCIEPUMEHTA, AaHATU3UPOBATH U OI[EHUBATH MX JIOCTOBEPHOCTB;

OK 07.
ConelicTBOBaTHL
COXPAHEHHUIO

OKpY KarolleH cpebl,
pecypcocOepexeHuto,
3¢ eKTUBHO
JIECTBOBATH B
Ype3BbIYaNHbIX
CUTYaLUsAX.

Ymenus:
e coOMI0IaTh HOPMBI HKOJIOTHYECKOH 0€301MacHOCTH
e ONpEAENSTh HAIIPABJICHUS PeCypcocOepeKeHus B
paMKkax mpodecCHOHaIbHOM AEITEILHOCTH TI0
npodeccun (CrenuaaTbHOCTH)
3HaHun:
e TIpaBHJIa YKOJOTHYECKOI O€30MacCHOCTH MPU BEICHUN
npodeccrHoHaIbHOM AEATETLHOCTH
® OCHOBHBIE PECYpCHI, 33/ICHCTBOBAaHHEIE B
npodeccroHaIbHOM ASATETBHOCTH
e TyTH oOecredeHus pecypcocOepeKeH s

- ¢(hOpMHUPOBATH NIPEICTABIICHUS: O XUMUIECKON COCTABIISIONICH
eCTeCTBeHHOHaquOI\/’I KapTUHBI MHpa, pOJIi XUMHUHU B IMO3HAHUU
SBJICHUHA MPUPOJBI, B (DOPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKINOHAIBHON IPaMOTHOCTH, HEOOXOJUMOH 1151
peleHus MPaKTUYECKUX 3a7a4 U HKOJIOTHUECKH 0OOCHOBAHHOTO
OTHOILEHUS K CBOEMY 310POBBIO U IIPUPOJHOM Cpele;

- yMeTh coOII0/IaTh IMpaBHJIa HKOJOTHYECKU I1eJIeCO00Pa3HOTo
NOBE/EHNUs B OBITY W TPYIOBOM JESATEIBHOCTH B LEJAX
COXpaHEHHUsT CBOEr0 3J0pPOBbs M OKpYXKarolleld IPUPOIHOMN
CpEanl; YUYUTBIBATH OITaCHOCTbH BOS)ICI\/'ICTBI/ISI Ha  JKUBBIC
OpTraHHU3MBbI OIPEACIICHHBIX BCIIIECTB, IIOHUMas CMBICJI
NIOKa3aTelsl MPEAEIBbHON JOIyCTUMON KOHLIEHTPALUY;

- yYMeTb IPOrHO3MpPOBaTh, AHAIU3UPOBATH M OLEHUBATh C




IIO3UIMI SKOJIOTHUECKOHN 0€30IIaCHOCTH IOCIEACTBUS OBITOBOM U
IIPOM3BOJICTBEHHOW JIESITEJIBHOCTA YEJIOBEKA, CBS3aHHOM C
nepepaboTKOM BEIIECTB; UCTIOIH30BATh OTYUYCHHBIC 3HAHMS JIJISI
NPUHATHS TPAMOTHBIX peIICHHH mpoOjeM B CHTyaIusX,
CBSI3aHHBIX C XUMHEN;

- YMETb OCO3HAaBaTb OIIACHOCTH BO3,I[€I>'ICTBI/IH Ha JKHBBIC

OpTraHHU3MBbI OIIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
IoKasarejd  IIp 1153 (0} Z[OHYCTHMOﬁ KOHLCHTpaluu, ¢
IOACHATDH Ha npumMepax CIIOCOOBI YMCHBIICHUA n

MPENOTBPALICHAS] WX BPEAHOTO BO3JCUCTBHS HAa OpPraHu3M
YEJI0BEKa.

IK 2.6.
OcyuiecTBasITh cO0p
uHbOopMaLuu O
JeSITebHOCTH
00BeKTa BHYTPEHHETO
KOHTPOJIS 110
BBITTOJTHEHHFO
TpeOoBaHUit
IIPaBOBOM U
HOPMAaTUBHOW 0a3bl U
BHYTPEHHUX
periaMeHTOB

IIpakTH4ecKkuii ONbIT:

®  BBINIOJIHEHUU KOHTPOJIbHBIX IPOLEAYP U UX

JIOKYMEHTHPOBAHUU
Ymenus:

® poBOJIUTH cOOp MH(POPMALIUHU O JESATEIbHOCTH
00BEKTa BHYTPEHHETO KOHTPOJIS IO BBIIIOJIHEHUIO
TpeOOBaHMIl MPABOBOM U HOPMATUBHOM 0a3bl U
BHYTPEHHUX PETJIaMEeHTOB

3HaHuA:

e MeToAbl cOopa nH(pOPMALIUHU O JEeSTEIbHOCTH 00bEKTa
BHYTPEHHET0 KOHTPOJIS IO BBINOJHEHUIO TPeOOBaHMIA
MIPaBOBOM M HOPMATUBHOMN 0a3bl U BHYTPEHHUX
pErJamMeHTOB.

-yMeTh aHATN3UPOBATH XHUMHAYECKYIO uH(pOopMaLInIo,
NOJy4aeMyl M3 pa3HbIX HCTOYHHMKOB (CpPEICTB MacCOBOM
uHdopmanuu, cetb UTHTEpHET U pyrue);

- BJIaJIeTh OCHOBHBIMU METOaMU HAY4YHOTO ITO3HAHMS BELIECTB U
XMMHUYECKHUX SIBJICHUH (HaOstoeHne, U3MEPEHHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

-yMeTh COOJII0/IaTh IPAaBUJIA IKOJIOTUYECKH 1IEJIECO00pa3HOrO
MOBEJICHHSI B OBITY U TPYJOBOH JIEATETHHOCTH B IENSIX
COXpaHEHUs CBOETO 3710POBbS U OKPYIKAFOIIEH MPUPOTHON
Cpelibl; YUUTHIBATh OMACHOCTh BO3/ICHCTBUS Ha KUBBIE
OpraHU3MBbl ONPE/IEICHHBIX BEIECTB, IOHUMAs CMBICT
noKasareJst peIeIbHOM oMy CTUMON KOHIIEHTpaIUH;

- YMETh OCO3HABATh ONMACHOCTh BO3JCHCTBUS Ha KUBBIE
OpTraHU3MBbI ONIPE/IEICHHBIX BEIECTB, IOHUMAsI CMBICT
IIOKa3aTelIs PeaeIbHON Oy CTUMOW KOHIICHTPALlUH, U
HOSICHATH Ha TIPUMEPaX CroCcOObl YMEHBIICHUS U
MPEIOTBPAIIEHHS UX BPEIHOTO BO3CHCTBUS HA OPTaHU3M

YCJIOBCKaA.




2. CTPYKTYPA U COAEPKAHUE

YYEBHOI'O ITPEIMETA «XUMHUSA»

2.1.00beM y4eOHOro npeaMeTa U BUabl yueOHOH padoThl

Bupa yueOHOM padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHONM MPOrPaMMbl Y4e0OHOT0 IIpeaMeTa 72
B T.4.

OcHoBHOE cofep:xkaHune 64
B T. 4.

TEOpPETUIECKOe 00yUCHHE 48
[MPAKTUYECKUE 3aHITUS 14
nabopaTOpHBIEC 3aHATHS 10
I[IpodeccuoHaIBLHO-OPUEHTHPOBAHHOE cojepxkaHue 5
(conep:kaHue MPUKJIATHOTO MOIYJIA)

B T. U..

TEOPETUUECKOE 00yUEHUE 2
[MPAKTUYECKUE 3aHITUS 4
IIpome:xxyTouHas aTTecTanud (3a4er) 2

14




2.2. TemaTHuyecKuii IJIaH U coiepKaHue Y4eOHOT 0 MpeaMeTa

Haumenopanne Conep:xaHue yueOHOTo MaTepuaja (0OCHOBHOE H Ob0bem | @opmupyembie
pas3/ie/10B U TeM npodeccHOHATLHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIE H MPAKTHYECKHE 1aC0B | KOMHETCHIHH
3aHATHS, IPUKJIATHONH MOTYJIb
OcHoBHOe coaep:kaHue 72
Pa3nes 1. OcHOBBI CTPOCHHSI BeleCTBa 6
Tema 1.1. CTpOGHI/Ie aTOMOB OcHoBHOE cojJep:kaHue 2 OK 01
XHMITHECIIX STEMEHTOB H Teopernueckoe o0yuenune 2 MK 2.6
MPUPO/Ia XUMHUECKOH CBSI3U
CoBpemeHHast Moziesib CTpoeHus: aToMa. CUMBOJIMYECKHM S3bIK XUMUU. XUMUYECKUN
AJIEMEHT. OJEeKTpOHHas KoH(urypanus artoma. Kiaccupukamus XUMHYECKUX
ayieMeHTOB  (S-, p-, O-amemenTsl). BaneHTHble 3JIeKTPOHBL.  BaleHTHOCTS.
DJEeKTpOHHAs MPHUPOAA XUMHUYECKOM CBSI3U. IJIEKTPOOTPUILIATEIBHOCTh. BHIIbI
XUMHYCCKOH CBsI3M (KOBAJICHTHAS, HOHHAS, METAJUTHYECKAs, BOJOPOIHAS) U CIIOCOOBI
ee 00pa3oBaHUs.
Tema 1.2. Ileprnonnyeckuii OCHOBHOE COfep:KaHNe 4 OK 01
3akoH u Tabmuna JI.1.
Meniereesa IpakTHYeCKHe 3aHsATHSI OK 02
OK 04
IIK 2.6

[lepuonuueckas cucrema xumudeckux 3nemMeHToB J[.M. MenneneeBa. duznueckuii
cmbica Ilepuognueckoro 3akona J[.M. MenzaeneeBa. 3aKOHOMEPHOCTU W3MEHEHUS
CBOMCTB XUMHUYECKHUX IEMEHTOB, 00pPa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUH C TMOJOKEHUEM XHUMHYECKOTO 3jemMeHTa B [lepuonnueckoii cucteme.
MupoBo33peHueckoe W HayuyHoe 3HaudeHue Ilepuommueckoro 3akona J[.U.
MenpneneeBa. Ilpornossr J[.M. MenneneeBa. OTKpBITUE HOBBIX XUMHUYECKUX
dJeMEHTOB. PelleHne mpakTUKO-OPHEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHWi Ha
XapaKkTepu3aluio XUMHUYECKUX DSJEMEHTOB «MeTtamndeckue / HeMeTalTnYecKue
CBOMCTBA, AJEKTPOOTPHUIATETHFHOCTh XUMHUYECKUX AJIIEMEHTOB B COOTBETCTBUH C UX
AJIEKTPOHHBIM CTPOEHUEM U TOJOKEHHUEM B MEPUOJUYECKON CHUCTEME XMMHUYECKUX
anemenToB .M. MenaeneeBay




Haumenosanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia (OCHOBHOE H
npo¢eccuoHATbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE
3aHATHS, IPUKJIATHONA MOAYJIb

Oo0BeM
4acoB

dopmMupyemblie
KOMIIeTeHIIUH

[Tpaktuueckass pabora Nel. PemieHwe 3amaHuii Ha HCIIONIB30BAaHHUE XMMHYECKOM
CMMBOJINKA W Ha3BaHUM COEIMHEHUN MO HOMEHKJATYype MEXIYHApOJHOIO CO03a
TEOPETUYECKON U MPUKIATHON XMMHUHU U TPUBHUAJBHBIX HAa3BAHUM Il COCTABJICHUS
XUMUYECKUX (HOPMYJTT IBYXaTOMHBIX COSTMHEHUH (OKCHIOB, CYJIb(PUAOB, TUAPUIOB U
T.II.) U JIPYTUX HEOPraHMYECKHUX COEIMHEHUM OTAENIbHBIX KiaccoB. [IpakTuueckue
3aJlaHUs Ha YCTAaHOBJICHUE CBSI3U MEXK]y CTPOEHUEM ATOMOB XMMUYECKUX JJIEMEHTOB
Y IEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHUX AJIEMEHTOB U UX COCIMHEHUM B
COOTBETCTBHUHU C MOJI0O)KeHUEM [leproinueckoi CUCTEMBI.

Pazgea 2. Xumuveckue peaku

5041

10

Tema 2.1. TUBI XUMHUYECKUX
peakuuii

OcHOBHOe co/iep:KaHue

OKO1 OK 04

Teopernueckoe o0yuenue

Knaccudukanus W TUOB XUMHUYECKHX pEAKIHM C y4acTHEM HEOPraHUYECKUX
BemiecTB. CocTaBiIeHUE YpaBHEHUN PEaKIMil COETMHEHHUS, PA3I0KEHUS, 3aMEIIECHUS,
oOMeHa, B T.4. peakiuil TOpEHUs, OKUCICHHSI- BOCCTAHOBIEHHUS. YpaBHEHUS
OKHUCIIEHUs-BOCCTaHOBJIEHUs. CTeneHb okuciaeHusi. OKUCIUTENb U BOCCTAHOBUTETb.
CocTaBliieHre U ypaBHUBAHHUE OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIHI METOIOM
ANEKTpOHHOIrO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKLMU B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEAEATEIIbHOCTH OPraHU3MOB

[MpakTnyeckune 3aHATHA

IIK 2.6.
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HaumenoBanue Coaepixanue yueOHOro MaTepuasia (0CHOBHOE U Ob6bem | ®opmupyembie
Pa3feJIoB U TeEM npogeccuoHAILHO-OPHEHTHPOBAHHOE), 1a00pPATOPHbIE H MPAKTHYECKHE 1acoB | KOMICTCHIUH
3aHSITHS, TPUKJIATHOH MOTYJIb
KonuuectBeHHble OTHOIIEHHS B XUMHHU. OCHOBHBIC KOJHMYECTBEHHBIC 3aKOHBI B
XUMHU W pPaCUCTBl IO YpPaBHCHHAM XUMHWYCCKUX pCaKHI/Iﬁ. Mois kak CANHUIIa
KOJIMUEeCTBa BemiecTBa. MossipHasi Macca. 3aKOHBI COXPAHEHHsI MacChl U SHEPTHUHU.
3akoH ABoraapo. MousipHblii 00beM razoB. OTHocUTEIbHasl IUIOTHOCTh TIa30B.
PacueTsl mo ypaBHEHHSM XUMHUYECKUX PEAKIH C UCIIOJIB30BAHUEM MaccChl, 00beMa
(HOpMallbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Dnexrponurudeckas | OCHOBHOE CoAep/KaAHME 4 0KO01 OK 04
AUCCOLHALI H HOHHbIN Teoperuueckoe o0yuenue 3
oOMeH
Teopust PMEKTPOTUTHYCCKON Arcconranui. OHBI. DJIEKTPOIHUTHI, HEAIEKTPOJIUTHL.
Peakimu wonHOro oOMeHa. CocTaBlieHWE pEaKIMii HOHHOTO OOMEHa ITyTeM
COCTABJICHUSI MX IOJIHBIX M COKPAIICHHBIX HOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIC
peakuu. 3aaHus Ha COCTABICHNUE HOHHBIX PEaKIUN
IpakTu4ecKue 3aHsITUS 1
Tumbl XxuMu4eckux peaknuid. MccnemoBaHue THUTOB (IO COCTaBY M KOJHYECTBY
UCXOAHBIX M 00pa3yIoUIMXCs BELIECTB) M NPHU3HAKOB XHMUYECKUX pEaKLUi.
[TpoBeneHne peakiuii HOHHOTO OOMEHA, ONpEJeNICHHE CPEIbl BOJHBIX PACTBOPOB.
3aaHus Ha COCTABJICHNE UOHHBIX pPeaKIui
Kontponbnas pabora Nel CTpoeHuHe BEIIecTBa U XUMUYECKHE PEaKIIUU 2
HaumeHoBanue pasjiesioB H Conep:xkanue yuyeOHOro Marepuasia (OCHOBHOE U O6bem | ®opmupyembie
TEM npodeccHoHATLHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE JacoB | KOMHNCTCHIHH
3aHSITHS, TPUKJIATHONH MOTYJIb
Pa3nen 3. CTtpoeHue u cBoiicTBa HEOPraHUYeCKUX BellecTB 16
Tewma 3.1. Knaccuduxarusi, OcHOBHOE cojlep:KaHue 4 0KO1
HOMEHKJIATypa ¥ CTPOCHHE 1 K 2.6

HCOPraHNYCCKUX BCIUICCTB

TeopeaneCRoe oﬁyqelme




Haumenosanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia (OCHOBHOE H
npo¢eccuoHATbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE
3aHATHS, IPUKJIATHONA MOAYJIb

Oo0BeM
4acoB

dopmMupyemblie
KOMIIeTeHIIUH

[Ipeamer Heopranumveckodl xumuu. Knaccudukarus HEOPraHUYECKHUX BEIISCTB.
[Ipocteie u crmoxxkHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOXHBIX BEIIECTB (OKCHIBI,
THUAPOKCHJIBI, KHCJIOTHI, COJIN). B3aMMOCBSI3b HEOPraHUYECKUX BEIECTB. ArperaTHbie
coctosiHMsL  BemlecTBa. Kpucramimdeckue u  amop(dHble BemlecTBa. THIIBI
KPUCTAJUTMYECKUX PEIICTOK (aTOMHAs, MOJICKYJIApHAs, WOHHAs, METAJTUYeCcKas).
3aBUCUMOCTh (PU3WYECKUX CBOWCTB BEIICCTBA OT THIMA KPUCTAUIMYECKOW PEHICTKH.
3aBHCHMOCTh XMMHYECKOM aKTUBHOCTH BEIIIECTB OT BHJAa XMMHUYCCKON CBS3U U THIIA
KPUCTAJUTMYECKON pereTku. [[puarHbl MHOT0O0Opa3us BEIIECTB.

HpaKTuqecmle 3aHATHUA

HomeHnkiiaTrypa HEOpPraHMYECKUX BEIIECTB: Ha3BaHUE BEUIECTBA HUCXOIsA U3 HX
XMUMHAYECKOH (OPMYJIBI HIJIM COCTaBJICHHE XUMHUYECKOW (OPMYNBI HCXOAS U3
Ha3BaHUs BemecTBa 1o MexayHapoxHoi (MIOITAK) wnum  TpuBHambHOM
HoMmeHknatype. IIpaktnueckas pabora Ne2. PemieHue npakTU4ecKUX 3aJaHUil 11O
KiaccupuKaluy, HOMEHKIAType M XUMHYecKuM GopMyliaM HEOPraHMYECKUX
BELIECTB Pa3IMYHbIX KJIAcCOB (yrapHbIA Ta3, YIJIEKUCHbBINA ra3, aMMHaK, ralieHas
M3BECTh, HEralleHash W3BEeCTb, MUThEBAs COAA U JPYTHX): HA3bIBaTh U COCTaBIATh
GopMyIBl  XMMHYECKHX BEIIECTB, OINpPENeIsITh NPUHAMISKHOCTh K KIaccy.
Hctounuku xumudeckoil uHpopManuu (CpeIcTB MaccoBOM uHGPOpMAIUHU, CETh
Wutepner u apyrue). llouck wmHPOpMALUU MO Ha3BaHHUAM, HACHTH(HKATOpaM,
CTPYKTYpHBIM popmyam

Tema 3.2.
DU3NKO-XUMHYIECKIE
CBOMCTBA HEOPTraHUYECKUX
BEIIIECTB

OcHoOBHOe co/iep:KaHue

Teoperuyeckoe o0yueHue

(op]

Metannbsl. OOume ¢Qusnueckre W XUMHUYECKHE CBOMCTBA MeTauioB. CrocoObl
MOJIy4€HHUsl. JHAUEHUE METAJJIOB U HEMETAJUIOB B NPUPOAE U JKU3HEAEATEIBHOCTH
yesioBeKka M opranu3mMoB. Koppo3usi MeTaioB: BHBI KOPPO3UH, CIIOCOOBI 3aIIUThI
METAJJIOB OT KOPPO3UH

0KO01 OK 02
IIK 2.6
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Haumenosanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia (OCHOBHOE H
npo¢eccuoHATbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE
3aHATHS, IPUKJIATHONA MOAYJIb

Oo0BeM
4acoB

dopmMupyemblie
KOMIIeTeHIIUH

Hemeramnel. O6mue Gusznyeckre U XUMUYECKUE CBOWCTBA HEMETAIIOB. TUIMMYHBIE
coricTBa HemeTauioB V- VII rpynn. Kinaccudukaiys 1 HOMEHKIIaTypa COSMHEHUI
HeMeTa/IoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IS

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX BEHIECTB (OKCHJIOB,
TUJIPOKCHUIOB, KHCIIOT, COJIEW M Jp.). 3aKOHOMEPHOCTH B HU3MEHEHUHU CBOMCTB
MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUM, BBICIIUX OKCUOB U THIPOKCUIOB

IIpakTH4eckne 3aHATHA

Pemenne 3ajgaHuii Ha  CBOWMCTBA, COCTaB, IIOJYyYEHHE U  MCIOJIb30BaHUE
HeopraHuyeckux BemecTB. (CocTaBleHUE YpaBHEHHUH XHUMUYECKUX PEAKIHUM C
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTAaHUYECKUX BEILECTB: META/UIOB U HEMETAJIJIOB;
OKCHJIOB METa/VIOB, HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPIaHUYECKUX
KHUCJIOT, OCHOBAaHMM M aM(OTEpPHBIX THAPOKCUIOB; HEOPIaHMYECKUX COJIEH,
XapakTepU3yIIIUX WX  CBOWCTBA. PemeHne  NpakTUKO-OPUEHTHPOBAHHBIX
TEOPETUYECKHX 3a/JaHUil Ha CBOMCTBa, COCTaB, MOJy4YeHHEe U Oe30MacHoe
UCIIOJIb30BaHNE Ba)KHEMIIMX HEOPraHMYECKHX BEUIECTB B OBITY M HPaKTHYECKOMN
JIEATEIILHOCTH YEJI0BEKA

Tewma 3.3. UnenTudukanus
HEOPTaHMUYECKUX BEIIECCTB

OcHoBHOE coaepkaHue

0KO1

Teopernueckoe o0yueHue

Wnentudukanus HeopraHMUECKHUX BELIECTB. Perienne s3kcrnepuMeHTalbHbIX 3a7a4 110
XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJUIOB, 10 PACTIO3HABAHUIO U TIOJYUYEHHIO
COETMHEHHI METaJIOB U HeMeTasuloB. MaeHTudukaims HeopraHn4eckux BEIIeCTB C
UCIIOJIb30BaHUEM HX (U3MKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX Kaue€CTBEHHBIX
peakuuii. KauecTBeHHbIe peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHUS

OK 02 OK 04

[IK 2.6

KonTponbhas pabora Ne2.

CBoiicTBa HEOPraHUYECKUX BEIICCTB




Haumenosanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia (OCHOBHOE H
npo¢eccuoHATbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE
3aHATHS, IPUKJIATHONA MOAYJIb

Oo0BeM
4acoB

dopmMupyemblie
KOMIIeTeHIIUH

Pa3zgen 4. CTpoeHue U CBOIiCTBA OPraHN4YeCcKUX BellecTB

24

Tema 4.1. Knaccuduxanus,
CTPOEHHUE U HOMEHKJIaTypa
OpPTaHUYECKUX BEIICCTB

OcHoBHOE CoacpKaHue

TeopeaneCRoe oﬁyqefme

0K.01

[TosiBneHne U pa3BUTHE OpPraHUYECKOM XMMUHU Kak Hayku. [Ipenmer opranuyeckoit
XUMUU. MecTO U 3HAaUeHUE OPraHMYECKOM XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOEHUE KaK MOPSAIOK COCJIUHEHHUS aTOMOB B MOJIEKYJIE COIIACHO UX
BaJIECHTHOCTU. OCHOBHBIE MOJ0KEHUS TEOPUH XUMHUECKOTO CTPOEHUSI OPTaHUYECKHUX
coequHennii A.M. byTiepoBa. YTIJIEpOAHBIA CKEJIET OPraHUYeCKON MOJICKYJIbI.
3aBUCHUMOCTH CBOMCTB BEHIECTB OT XMMHUYECKOTO CTPOCHHsI Mojekyi. M3omepus u
nzomepbl. [lonstme o  QyHkmumoHanmpHOW rpymme. Pamukan.  [IpuHnmme
KIIACCU(UKALMN OPraHUYECKUX COCAMHECHUU. MEXIyHapoaHass HOMEHKIATypa |
OPUHLMIIBI ~ HOMEHKJIATypbl  OopraHudeckux  coeauHeHuit.  Ilonartue 06
a30TCOACPKAIIUX COSAMHCHUSX, OMOJIOTUYECKH aKTHUBHBIX BElIeCcTBax (yrieBonax,
KHUpax, Oenkax W Ap.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO)

[MpakTnyeckune 3aHATHA

Homenknatypa opraHmdeckux COEIMHEHMH OTHENbHBIX KJIaccOB (HACBIIICHHBIE,
HEHACBIIIEHHbIE U apOMaTUYEeCKHE YIJIEBOJOPOJbI, CHUPTHI, (HEHOIBI, aTbJIETUIb,
KETOHBI, KapOOHOBBIE KHCIOTHI U Ap.) CocTaBlieHHWE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYJT OPTaHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, UCTONb3YS UX
Ha3BaHMS M0 CUCTEMAaTHUYECKON M TPUBHUAIBHOW HOMEHKJIAType (3THIIEH, alleTHIIEH,
rIuiepul, QeHon, GopManbaeruia, YKCyCHas KHCIOTa, TIMIMH). PacueTsl
npocteiien (GopMysbl OpraHuYecKol MOJIEKYJIbl, HCXO/I U3 JIEMEHTHOIO COCTaBa
(B %)

IIK 2.6

Tewma 4.2. CpolicTBa
OPraHNYEeCKUX COCTMHEHUHN

OcHoOBHOE cogepKaHue

12

Teopernueckoe o0yueHue

11

OK.01 OK.02
0K.04
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Haumenosanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia (OCHOBHOE H
npo¢eccuoHATbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE
3aHATHS, IPUKJIATHONA MOAYJIb

Oo0BeM
4acoB

dopmMupyemblie
KOMIIeTeHIIUH

®u3NKO-XMMHUYECKHE CBOMCTBa OPraHWYECKUX COCAWHEHUH OTIENBHBIX KIIACCOB
(ocobeHnHocTH Kiaccu(UKalMM U HOMEHKJIATYphl BHYTPH Kjlacca; TOMOJOTHYECKUI
psan u obmas dopmyna; uzomepus; puU3NYecKre CBOMCTBA; XUMUUECKUE CBOMCTBA;
CIIOCOOBI MOTYUYCHHUS):

- MpenebHbIEe YIIEeBOAOPOIbI (AJIKaHbl U LIUKIIOAJIKAaHbI). ['opeHne MeTaHa Kak OJUH
13 OCHOBHBIX UCTOYHHKOB TEIJIa B TPOMBIIIJICHHOCTH 1 OBITY. CBOWCTBA PUPOTHBIX
YIJIEBOIOPOAOB, HAXO0XACHUE B MPUPOAEC U NMPUMEHEHHE alKaHOB; HEIpeeIbHbIE
(aJIKeHBI, QJIKWHBI W aJKaJUEeHbl) M apPOMATHUYECKUE YIJIEBOJIOPOIbl. [opeHue
alleTuiieHa KaK MCTOYHHK BBICOKOTEMIIEPATyPHOTO IUIAMEHM JJIsi CBApKU U PE3KU
METaJJIOB

- KUCJIOPOJCOJEpKalIie COeAUHEHUs (CUPTH U (DEeHOIIbI, KApOOHOBBIE KUCIOTHI U
3GUpHl, anbIeTuIbl U KETOHBI, XKHUpPHI, yrieBoabl). IlpakTuueckoe npuMeHeHUE
STUJICHTJIMKOJIS, IInLepuHa, ¢penona. [Ipumenenue popmanpaernaa, aneTaibaerusa,
YKCYCHOW KHUCJIOTBI. MpblJa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA MbUIA

- a30TcofAep)KalllMe  COeAMHEHUs (aMHUHBI M AMHHOKHUCIOTHI,  OENKH).
BbIcOKOMONEKYIISIpHBIE COEIMHEHUS! (CMHTETUYECKUE U OMOJOTMYECKU-AKTUBHBIE).
Mounomep, noaumep, CTpyKTypHoe 3BeHO. llonmmepnsanus sTuieHa Kak OCHOBHOE
HallpaBJI€HUE €ro MCIOJIb30BaHUA. ['eHeTHueckas CBsA3b MEXKIy Kilaccamu
OpPraHUYECKHUX COCIUHEHHUN

CBolicTBa OpPraHMYECKUX COEAMHEHUH OTIEIbHBIX KJIAaccOB (TpUBHAIbHAs MU
MEXJIyHapoaHas HOMEHKJIAaTypa, XMMHUYECKHE CBOWCTBA, CHOCOOBI MOJIYYECHHMS):
npeneibHble (aJKaHbl M LMKJIOAJIKaHbl), HENpeAeNbHble (AIKEHBI, AJIKUHBI U
aJIKaJUeHbl) U apoMaTUYEeCKHE YIJIEBOJOPOAbI, CIUPTHI M (EHOJIbI, KapOOHOBbIE
KACIOTBl W 3(UpHL, albJeruasl W KETOHbI, AaMUHBl U aMUHOKUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHHUS. 3aJaHus Ha COCTAaBJIIEHHE YpaBHEHUI
XUMHUYECKHUX PEAKIIUH C y4aCTHEM OPraHMUYECKUX BEIECTB HA OCHOBAaHUM HUX COCTaBa
U CTPOCHHUS

IIK 2.6




HaumenoBanue Coaepixanue yueOHOro MaTepuasia (0CHOBHOE U Ob6bem | ®opmupyembie
Pa3feJIoB U TeEM npogeccuoHAILHO-OPHEHTHPOBAHHOE), 1a00pPATOPHbIE H MPAKTHYECKHE 1acoB | KOMICTCHIUH
3aHSITHS, TPUKJIATHOH MOTYJIb
3

I'enetnyeckasi cBsI3b MEXIy KlaccaMH OpraHMYecKux coeAauHeHuil. CocTaBlieHUE

CXeM peaknuid (B TOM 4YHCJIE€ IO MPEIOKECHHBIM IICTIOYKaM IPEBPAIICHUH ),

XapaKTepU3yIOIINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COCAMHEHUN OTAEIhHBIX

KJIACCOB, CMOCOOBI WX TIOJNYyYEHHUS W Ha3BaHUE OPraHUYECKHX COCJIMHCHUH I10

TPUBHAIBHON WM MEXIYHApPOAHONW CHUCTEeMAaTHUYECKON HOMEHKIaType. PemieHue

MIPAKTUKO-OPHEHTUPOBAHHBIX TCOPETHUSCKHUX 3aJaHUN HA CBOWCTBA OPTaHHMYECKUX

COCTUHEHHH OTAETBHBIX KIacCOB

IpakTu4ecKue 3aHsITUS 1

Jlabopatopnast pabGora Nel '"IIpeBpamieHus OpraHUYeCKHX BEIIECTB IpHU

HarpeBanuun". IlodmyuyeHuwe HSTUIeHAa M U3YyYEHHE €r0 CBOWCTB. MojaenupoBaHue

MOJICKYJI M XHMHUYSCKHX MPEBPAICHN Ha MPUMEpe dTaHa, dTHIICHA, alleTUIICHA U JIp.
Tema 4.3. buoopranuueckue | QOCHOBHOE Coaep:KaHHe 6 0K.01 OK.02
coenuHeHUS. MneHTudukamnms TeopeTnyeckoe 00yueHie 6 0K.04 OK 07
OpPTaHHYECKUX BEIIECTB, UX 2 7IK 2.6
3HAYCHNE ¥ TIPUMEHEHNE B buooprannueckue coeauHenus. lIpuMeHnenne u OWoNOrHyYecKas pojib yTIEBOJIOB.
6LITOBOI 1 OxucieHHE YIJIEBOJOB - HWCTOYHUK DSHEPTMH JKHUBBIX opranm3moB. OoOmacTu
TPOH3BOICTBEHHOI NPUMEHEHHUS aMUHOKUCIOT. [IpeBpamieHus OeNKOB TMHIM B  OpraHHU3ME.
eSITeTPHOCTH YeTOBeKa Bnonomqecxfle GbyHKIIMH  OEJIKOB. Bnonomqecvxne ¢byukmoum  xupoB.  Porb

OpPraHUYECKON XUMUU B PEIICHUH MTPOOJIEM MUIIEBOM O€30MaCHOCTH

2

Ponp oprannueckoil XUMUH B PELICHUH MPOOJIEM SHEPreTHUecKoi Oe30MacHOCTH, B
Pa3BUTHU MEAMIIMHBI, CO3JJaHUH HOBBIX MAaTEpPHAIOB, HOBBIX MCTOYHHKOB JHEPTUU
(ayIbTepHATUBHBIE MCTOYHUKHM SHepruu). ONacHOCTb BO3JCUCTBUS HAa IKUBBIE
OpraHU3Mbl OPTraHMYECKUX BEIECTB OTAENBHBIX KJIACCOB (YIJIEBOAOPOAbI, CIIUPTHI,
(beHOIBbI, XJTOPOPraHUYECKHUEe MPOU3BOIHbBIC, ANBICTHIBI U JIP.), CMBICI MOKAa3aTeNs
Ipe/iedbHO AOMYCTUMOM KOHIIEHTPAIUH
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Haumenosanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia (OCHOBHOE H
npo¢eccuoHATbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE
3aHATHS, IPUKJIATHONA MOAYJIb

Oo0BeM
4acoB

dopmMupyemblie
KOMIIeTeHIIUH

Vnentudukanyss OpraHMYecKHMX COSAMHEHHUH OTIENbHBIX KJIacCOB (Ha MpuMepe
aJIbJIETU/I0B, KpaxMaJla, YKCYCHOW KHMCIIOThI, O€JIKOB U T.II.) C MCIIOJb30BAaHUEM HX
(U3UKO-XMMUYECKMX  CBOMCTB M XapaKTEPHBIX  KAYECTBEHHBIX  PEAKIUH.
Jenarypanus Oenka npu HarpeBaHuu. LIBeTHble peakuuu OenkoB. Bo3HukHOBeHME
AQHAJIMTUYECKOr0 CUTHAJIA CTOYKHU 3PEHUS XMMHUYECKUX IPOLECCOB IIPU NPOTEKAHUU
KayeCTBEHHOW peaKklM{, MO3BOJSIOMEH HACHTU(GHUIMPOBATE IPEUIOKEHHBIE
OpraHUYeCKHE BEIECTBA

KonTponbhas padorta Ne3

CrpyKTypa 1 CBOICTBa OPraHNYECKUX BELIECTB

Paznea S.

Kunernueckue U TePMOAUHAMUYECKHE 3aKOHOMEPHOCTH
NPOTEeKAHUS XMMUYECKHUX PeaKIuii

CKOpOCTh XMMUYECKUX
peakuuii. XuMHU4ecKoe
paBHOBECHE

OcHoBHOe coaepkaHue

O0KO0I OK 02

Teopernueckoe o0yuenune

CkopocTh  peakIMH, €€ 3aBUCUMOCTh OT pa3iINuHbIX (AKTOPOB: MPUPOJIBI
pearupyomux BeUIeCTB, KOHIEHTpAIMM pearupyoniuX BEIIECTB, TEMIEPATyphl U
TUIONIA/IM PEaKIIMOHHONW MOBEpXHOCTH. TemoBbie 3PHEKTh XUMHUUECKUX PEaKIUil.
OK30- U HHAOTEpMHUYECKHE, peakuuu. OOpaTtumocTh peakuui. XHUMHUYECKOe
paBHOBECHE U €ro CMEIEHHE MOJT IEHCTBUEM Pa3INUHBIX (PaKTOPOB (KOHIIEHTpAIHS
peareHToOB WJIM TNPOAYKTOB pEaKLUH, AABJICHUE, TeMIeparypa) Uil CO3JaHus
ONTUMAJIFHBIX YCIOBUN MPOTeKaHUs XuMuueckux nporeccos. [Ipuniun Jle Illarense

OK 07

[MpakTnyeckune 3aHATHA




Haumenosanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia (OCHOBHOE H
npo¢eccuoHATbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE
3aHATHS, IPUKJIATHONA MOAYJIb

Oo0BeM
4acoB

dopmMupyemblie
KOMIIeTeHIIUH

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX 3a/IaHUI Ha aHAN3 (AKTOPOB, BIUSIOMIUX HA
U3MEHEHHE CKOPOCTU XUMHUYECKOW pEakUHH, B T.4. C TMO3MLIHUHA 3KOJOTMYECKH
11eJ1eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOH JIEATEIBHOCTH B IIETISIX COXPAaHEHHUS
CBOECTO  3I0pPOBbS M OKpYyXKalIled  HpUPOAHOM  cpensl.  Pemenue
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha NpuMeHeHue npuHuumna Jle-Ilarense ms
HAXOX/ICHUs HAIIPaBJICHHUs CMEILEHUS PABHOBECHS XUMUYECKOW pEaKLUU U aHAJIWU3
(baKTOpOB, BIUSAIONINX HA CMEIIEHNE XMMUYECKOTO paBHOBECHUS

Pa3pgea 6.

PactBOpHI

Tema 6.1. [Torsarue o
pacTBopax

OcHoBHOE CoacpKaHue

TeopeaneCRoe oﬁyqefme

PactBopenne kak  Qu3uKo-xuMuueckuid  mpouecc.  PactBoppl.  CmocoObl
NPUTOTOBIICHHUS pacTBOpoB. PacTBOopuMocTh. MaccoBast a0yi  pacTBOPEHHOTO
BemecTBa. CMBICI TIOKa3aTesisl MPENeNbHO JOMyCTUMOW KOHIIGHTPALMU M €ro
UCIIONIb30BaHUE B OIICHKE JKOJOTMYecKoil Oe3zomacHocTu. [IpaBuia 3KOJIOTHUECKH
11eJ1ecO00pa3HOT0 MOBEACHHUS B OBITY M TPYIOBOH JIEATEIFHOCTH B IIETISIX COXPAaHEHUS
CBOETO 3JI0POBBSI M OKPYXKAIOUIeH MPUPOJHOI Cpeibl; OMAacHOCTh BO3/EHCTBUS Ha
JKUBBIE OPTaHU3MBI OTIPEJICIIEHHBIX BEUIeCTB. Pemenne mpakTHKO-OpHEeHTUPOBAHHBIX
pacyeTHBIX 3a/laHUI Ha PacTBOPHI, UCITIOJIb3yEeMbIE B OBITOBOM M MPOU3BOJCTBEHHOM
NeATeJIbHOCTH YeI0BeKa

NININ| B~

0K01 OK 02
1IK 2.6

Tema 6.2. MccienoBanue
CBOMCTB pacTBOPOB

OcHoBHOE CoaecpkaHue

Teopernueckoe o0yuenune

[IpuroroBnenre  pacTBOpPOB  3amaHHOM  (MaccoBod, %)  KoHIEHTpamuu  (C
MPAKTHKO-OPUEHTHPOBAHHBIMH BOIIPOCAMH) M OIIPEJICIICHUE CPEIbl BOJHBIX PACTBOPOB.

OK 01 OK 04

IIK 2.6

Jlaboparopnas pabora No2 «IIpurotoBneHue pacTtBopoB». [IpuroroBneHue
pacTBOpOB 3aTAaHHOU (MaccoBoi, %) KOHIICHTPAIUH (c
MPAKTUKO-OPUEHTUPOBAHHBIMH  BOTIPOCAMH) U OMpPENEICHHE Cpelbl BOIHBIX
pacTBopoB. PerieHne 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB

24



Haumenosanue
pa3aesioB u TeM

Conep:xanue yueOHOro Matepuaia (OCHOBHOE H
npo¢eccuoHATbLHO-OPUEHTHPOBAHHOE), JIA00pPaTOPHbIE U MPAKTHYECKHE
3aHATHS, IPUKJIATHONA MOAYJIb

Oo0BeM
4acoB

dopmMupyemblie
KOMIIeTeHIIUH

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJePKaAHNE (COAeP:KaHMe MPUKJIATHOT0 MOLYJIs1)

Pa3zpen 7.

Xumus B 6blTy Hu l'lpOHi}BO}ICTBeHHOﬁ JACATECJIBbHOCTHA Y€JI0BCKA

Xumus B OBbITY U
MIPOMU3BOACTBEHHON
JEATEIIbHOCTH Y€I0BEeKa

OcHoBHOe cogepkaHue

Teopernueckoe odyuenune

Hogeiimune IOCTUXEHUST XUMUYECKOW HAYKM U XUMUYECKOM TEXHOJOruu. Poib
XUMUHU B 00€CTICUCHUH YKOJIOTHYECKOM, SHEPTETUUECKON U MHUIIEBON 0€30MMacHOCTH,
pa3BuTHU MenuIMHBL. [IpaBuWiia TIOMCKa M aHajduW3a XMMHYECKOW HMHpopManuu u3
pa3IMYHBIX KMCTOYHUKOB (Hay4yHas | ydeOHO-Hay4yHas JIMTEpaTypa, CpeICTBa
MaccoBoii nHpopMaluu, cetb UHTepHeT)

IIpakTH4eckue 3aHATHA

[Touck W aHaTU3 KEHCOB O MPUMCHEHHHM XHMHYECKHUX BEIISCTB M TEXHOJOTHU C
ydeToM Oyaymieil mnpodecCHOHATbHONW IEATENBHOCTH [0 TeMaM: BaKHEHUINE
CTPOUTEJIbHBIC MAaTepHalbl, KOHCTPYKIMOHHbIC MAaTEepHajbl, KpPACKH, CTEKIIO,
KepaMHKa, MaTepUalTbl IS DJICKTPOHUKH, HAHOMATEPUAIbl, TEKCTUIIbHBIC BOJOKHA,
HUCTOYHHMKHM SHEPTHH, OPTaHWYECKHE W MHHEpalbHbIC yIOOpEHHs, JEKapCTBEHHbIC
BEIIIeCTBA, OBITOBAs XMMHsL. 3anuTa: [IpeicTaBieHne pe3yIbTaToB PEIICHUS KEHCOB B
bopMe MUHHU-OKIIa1a C TIPe3eHTaIEH

0K01 OK 02
OK 04 OK 07
1IK 2.6

IIpomeskyTounas arrecranus ((uddepeHIMPOBAHHBIN 3a4€T)

Bcero

72




3. YCJIOBUS PEAJIMZAIIUU ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA

3.1. TpeboBaHUSI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecneuyeHUIo
Jis peanu3anyy MporpaMMbl y4eOHOTO MpeaMeTa JOKHBI OBITh MPEyCMOTPEHBI CIEAYIOINe

CIeIMANIbHBIC TOMEIIECHUS: YIeOHbII KaOWHET XUMUH U/ yaeOHOM XUMUYECKOH J1abopaTtopuu.
Texnuyeckue cpeacrBa 00yueHHsi: KOMIBIOTED C YCTpOIICTBaMH BOCIPOU3BEACHUS 3BYKa,
IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C SKPAHOM, MYJIbTUMEIUIHAS JOCKa, YKa3Ka-NPE3eHTeP IS
MpEe3eHTAIIUMN.

OGopynoBanue y4yeOHOro kadOuHera (HAIJIsIAHbIE MOCOOUN): HAOOPHI IIAPOCTEPKHEBBIX
MOJZIETIE MOJIEKYJ, MOJAEIN KPUCTAUIMUECKUX PEIIETOK, KOJUIEKUUU IPOCTBIX M CIIOXKHBIX
BEIIECTB M/MIM KOJUIEKLUHU MOJIMMEPOB; KOJUICKIMS TOPHBIX MOPOJ M MHUHEpaloB, Tabiuua
Memnpeneesa, yueOHbie GrIIbMBI, IU(PPOBBIE 00pa30BaTEILHBIC PECYPCHI.

O6opynoBanne  Jaboparopum M padoyux  MecT  JaldopaTopuu:  MEH3YpKH,
MUIETKU-KANeIbHUIIBI, TEPMOMETPbI, MUKPOCKOI, JIyIbl, NMPEAMETHbIE U IMOKPOBHBIE CTEKJIA,
IUTAHIIETHl JJIS KaleJbHBbIX peakuuid, (uibTpoBalbHas Oymara, NPOMBIBAJKH, CTEKJISHHBIE
IpOOUPKH, PE3NHOBBIE MPOOKHU, (POHAPUKH, HAOOP PEaKTUBOB, CTEKJISTHHBIC MAajlOYKH, IITAaTUBbI
JUIsE  TpOOUPOK; MEpHbIE IIWIMHAPHI, BOPOHKU CTEKISHHbIC, BOPOHKH JCIUTEIbHbBIE
mmHaApuyeckue (50-100 mir), cTynku ¢ necTukoM, ¢apdopoBble Yallku, THHLIETHI, (QUIBTPHI
OyMakHbIe, BaTa, MapJis, YaCOBBIE CTEKJIA, AJIEKTPOILUINTKY, 1a00paTOpHbIE IITATHUBBI, CIUPTOBBIE
TOPEJNIKH, CIIHMYKH, MPUOOpP IS MONydYeHHUs ra3oB (WM MpoOUpKa C Ta300TBOJHOHN TpyOKOii),
JiepKaTeNn AJIsl MPOOHPOK, CKISTHKH JJIs1 XpaHEHUs PEaKTUBOB, Pa3AaTOuHbIC IOTKH; XUMUYECKHE
ctakassl (50, 100 u 200 mu1); mmaTeny; MUHIETHI; TUTEJIbHBIE UMb, CEKYHIOMEpHI (TaiiMephl),
MepHble pooupku (Ha 10-20 M) u mepuble koa0bI (25, 50, 100 u 200 M), BonsHas OaHs (WU
TEPMOCTAT), CTEKISIHHBIC MAJOYKH;, KOHWUYECKHWE KoJOBI s tutpoBanus (50 wm 100 mi);
UHAWKATOpHBIE TIOJOCKUA I ompedeneHus pH u crangapTHas WHIUKATOpHAs IIIKaja;
YHUBEpCaJIbHBIM HHAUKATOP; urieTku Ha 1, 10, 50 M (wu qo3atopsl Ha 1, 5 u 10 mir), OropeTkn
JUIS. TUTPOBAHU, MenuIMHCcKkue mnpuiel Ha 100-150 mu1, mabopaTopHble W/WINM aHATUTUYECKHUE
Bechl, PH-MeTpbl, CymmibHbIN mKad, u 1p. 1adoparopHoe 000py10BaHHUE.

3.2. UudopmannonHoe odecneyeHue peaju3aluu NporpaMmbl
Ilepeyenb yueOHBIX M3TaHUM
OcHOBHbIE HCTOYHHKH:

1. Aughunocenosa, 1. B. Xumus : y4eOHHK W TPAKTHKYM I CPETHETO MPOQPECCHOHATHHOTO
obpazoBanusi /| U. B. Audunorenosa, A.B. baokos, B. A. IlonkoB. — 2-¢ u3m., ucnp. u
non. — Mocksa : M3marensctBo  FOpaiit, 2023.— 291c.— (Ilpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr : anekrponHbiil // OOpazoBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/513807

2. Tynukun, E. M. Xumus. B 2 4. Yacte 1. OOmas u HeopraHndeckass XUMHs : YIeOHHUK s
cpennero npodeccuoHanbHOro oopazoBanus / E. . TynukuH. — 2-¢ u31., UCIP. U JIOML. —
Mocksa : U3narensctBo HOpaiit, 2023. — 385 ¢. — (IIpodeccuonanbaoe obpazoBanue). —
ISBN 978-5-534-02748-8. — Texcr : anexktpoHHbIi // O6pa3oBaTenbHas miatdopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513730

3. Tynuxun, E. M. Xumusa. B 2 4. Yacte 2. Opranundeckas XuUMus : Y4eOHUK AJISI CPEIHEro
npodeccuonansHoro oopazopanus / E. W. Tynmukun. — 2-¢ u3j., ucnp. u gon. — Mocksa :
UznarensctBo  IOpaiir, 2023.— 197 c.— (IlpodeccuonanbHoe oOpa3oBaHue). —
ISBN 978-5-534-02749-5. — Tekcr : anexktpoHHbIi // Obpa3oBarenbHas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513731

JlonoTHUTeIbHbIe HCTOYHUKHU:

1. Tapwun, A. I1. Opranuueckas XuMusi B pUCYHKaX, TaOJIHIIaX, cCXeMax : yaeOHOe mocooue Juist

cpennero npodeccuoHanbHoro obpazoanus / A. I1. apmma. — 3-e u3M., wcnp. U J0Mm. —



https://urait.ru/bcode/513807?utm_campaign=rpd&utm_source=doc&utm_content=e44b5302082aca96bf5fa4a431dcb9bc
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
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Mocksa : U3narensctBo FOpaiit, 2023. — 240 ¢. — (IIpodeccuonansnoe obpazoBanue). —
ISBN 978-5-534-04816-2. — Texcr : anexktpoHHbIH // O06pa3oBaTenbHas miaTdopma FOpait
[caiit]. — URL.: https://urait.ru/bcode/515105

Tnunxa, H. JI. O6mas xumust B 2 T. Tom 1 : yueOHUK 1711 cpenHero mpodecCHuOHaIbHOTO
obpazoBanus / H. JI. ['munka ; mon penakiueit B. A. [Tonkosa, A. B. babkoBa. — 20-¢ u3x.,
nepepad. u mon. — Mockaa : M3narensctBo FOpaiit, 2023. — 349 ¢. — (ITpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-9916-9672-2. — Tekcr : snekrponusiii // O6pazoBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512151

I'nunxa, H. JI. O6mas xumust B 2 T. Tom 2 : y4yeOHUK AJs1 CpelHETO MpOoecCHOHATBLHOTO
obpazosanus / H. JI. I'munka ; mox penakmueit B. A. Ilonkosa, A. B. badkoBa. — 20-¢ u3n.,
nepepad. u qom. — Mocksa : U3narensctBo FOpaiit, 2023. — 383 c. — (IIpodeccuonanproe
obpazopanue). — ISBN 978-5-9916-9670-8. — Texkcr : anexTponHsii / OOpa3oBaTeabHas
iatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/512504

Oneunuxos, H. H. Xumus. AJITOpUTMBI pelIeHUs 3a1ad W TECTHI . yuyeOHoe ImocoOue ajis
cpennero npodeccuonansHoro obpasosanus / H. H. Oneiinukos, I'. I1. MypaBbeBa. — 3-¢
u3n., wucnp. u  jgom.— MockBa: MsnmarensctBo  FOpaiit, 2023.— 249c.—
(ITpodeccnonansuoe oopazosanue). — ISBN 978-5-9916-9665-4. — TekcT : 31eKTpOHHBIH //
O6pasoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513860

Cmaces, H @. OOmias u Heopranmuyeckas xumus. CIpaBOYHMK : ydeOHOE mocodue st
cpennero mnpodeccuoHanbHoro oopazoanusi/ H. ®. Crace. — 4-e u3nm. — Mockaa .
WMzparensctBo  FOpaiit, 2023.— 92c.— (IIpodeccuonansHoe obOpazoBaHue). —
ISBN 978-5-534-09179-3. — Tekcr : anexktpoHHbIi // O6pa3oBaTenbHas miaTdopma FOpait
[caitr]. — URL.: https://urait.ru/bcode/513072

Xumus. 3a1auHuK : ydeOHOe MmocoOue sl cpenHero mnpodecCHoHaNIbHOro obOpa3oBaHus /
1O. A. JleGenen [u ap.] ; mox obmer penakuueit I'. H. @aneeBa. — Mocksa : U3nparenbcTBo
IOpaiir, 2023. — 236 ¢c. — (ITpodeccronanprOE oOpa3oBaHwue). —
ISBN 978-5-9916-7786-8. — Tekcr : anexktponHbIi // O6pa3oBarenbHas miatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513091

Pocun, H. B. Xumus. Y4eOHMK U 33JaYHHK: UL CpeAHero MpodecCuoHaNIbHOTO
obpazosanusi / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBreB. — Mocksa : M3narenscTBO
FOpaiir, 2023. — 420 c. — (ITpodeccronanproe oOpa3oBaHmue). —

ISBN 978-5-9916-6011-2. — Tekcr : anekTpoHHbIH // OOpa3oBarenbHas matdopma FOpai
[caiiT]. — URL.: https://urait.ru/bcode/512022

XuMmus : y4eOHUK ais cpeaHero mnpodeccuonansHoro ooOpazoBanusi/ 1O. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; mox obmeit penakuueit I'. H. ®ageeBa. —
2-¢ wm3n., mepepad. m jgom. — Mocksa: WsmaremsctBo FOpaiit, 2023. — 43lc. —
(ITpodeccnonansroe obpazoanue). — ISBN 978-5-9916-7723-3. — TekcT : 31€KTPOHHBIH //
O6pasosarenbHas iatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/513073
Hukonvckuii, A. 5. Xumus : y4eOHUK M TPAKTUKyM JUIS CPEeIHEro MpogecCHOHATIBLHOIO
obpaszoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3., iepepad. u j1omn. — Mocksa :
WzparensctBo  FOpaiir, 2023. — 507 c. — (IIpodeccuonansuoe obOpazoBaHue). —
ISBN 978-5-534-01209-5. — Tekcr : anekrpoHHbIH // OOpa3oBarenbHas iatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513537

HNuTepHeT-pecypcebl:

OopazoBarenbHas onnaits margopma OO0 Uudoypok - https://infourok.ru/
OopasoBarenbHas wiathopma 1C: Ypok - https://urok.1c.ru/

O6pasoBarenbHas wiathopma Poccuiickoit amekTpoHHOM 1Kok - https://resh.edu.ru/
O6pasoBarenbHas miatdopma FOpaiit hitps://urait.ru/

O6pasoBarenbHas miathopma SAKmacc - https://mww.yaklass.ru/
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https://urait.ru/bcode/512504?utm_campaign=rpd&utm_source=doc&utm_content=e44b5302082aca96bf5fa4a431dcb9bc
https://urait.ru/bcode/513860?utm_campaign=rpd&utm_source=doc&utm_content=e44b5302082aca96bf5fa4a431dcb9bc
https://urait.ru/bcode/513072
https://urait.ru/bcode/513091?utm_campaign=rpd&utm_source=doc&utm_content=e44b5302082aca96bf5fa4a431dcb9bc
https://urait.ru/bcode/512022?utm_campaign=rpd&utm_source=doc&utm_content=e44b5302082aca96bf5fa4a431dcb9bc
https://urait.ru/bcode/513073?utm_campaign=rpd&utm_source=doc&utm_content=e44b5302082aca96bf5fa4a431dcb9bc
https://urait.ru/bcode/513537?utm_campaign=rpd&utm_source=doc&utm_content=e44b5302082aca96bf5fa4a431dcb9bc
https://infourok.ru/
https://urok.1c.ru/
https://resh.edu.ru/
https://urait.ru/
https://www.yaklass.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPE/IMETA
KonTpons u oueHka pe3ynbTaToB OOydeHHs OCYIIECTBISIETCS IpenojiaBaTelieM B Ipolecce
NPOBEJCHUS MPAKTUYECKUX 3aHATHH U J1a0OpaTOPHBIX pabOT, TECTHUPOBAHMS, a TaKKe
BBIMOJHEHUsI  OOy4YalOIMMUCS  HMHIWBUIYAJIbHBIX 3a/JlaHud, MPOEKTOB, HCCIEI0BaHUM.
PesynbraTel O0OyueHUsS OMNpenensioT, 4YTo oOydJarommecs MJOJDKHBI 3HATh, IOHUMATh U
JEMOHCTPHUPOBATH 10 3aBEPIICHUN U3YUEHHS YUeOHOTO MpEeAMETA.

Jns  popmupoBaHusi, KOHTPOJII M OICHKM pPE3yJbTaTOB OCBOCHHS Y4YeOHOTO mpeaMera
HCIIOJIb3YETCS] CUCTEMA OLIEHOUHBIX MEPOIPUSATHI, MPEACTaBIAIONIAs COO0N KOMIUIEKC yUeOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C Pe3yJbTaTaMu OO0ydYeHUs W C(HOpPMYIHPOBAHHBIX C y4ETOM
dI'OC CO0 (mpeamMeTHbIe pe3ysbTathl o yuyeonomy npeamery) 1 @I'OC CIIO.

OK/I1 |Monyas/Pa3nen/Te THIBI OLEHOYHBIX
Pe3yabTar 00y4enus

Ne .
K Ma MepOonpPUATHI

| | OcHoBHOE coep:kaHue

1 Pazjnen 1. OcHoBbl |@opmyaupoBaTh 6a30BbIe
CTpOeHus MOHSATHS U 3aKOHbI XUMHH
BellecTBa

1.| OK 01 |[Crpoenne atoMoB |COCTaBJISITh XUMHUECKHE 1. Tect «CTpoeHue aToMOB
1 [ TIK 2.6 |xumMuYecKux (hopMyJIBI COeTUHEHUH B XUMHYECKHUX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO CTEIEHbIO IpUPOJa XUMUIECKOMN
npupoaa OKHUCIICHUS XUMUYECKHUX CBSI3U».

XHMUYCCKOM CBSA3U |3JICMEHTOB, HCXOJIS U3 2. 3a1aun Ha COCTABJICHHC
BAJIGHTHOCTH U XUMUYECKUX (HOPMYIT
ANEKTPOOTPHUIIATEIIBHOCTH JIBYXaTOMHBIX COCTMHEHUN
(okcH10B, CYyIb(HUIOB,
TUAPUJIOB U T.I1.).

3. 3aganus Ha
HCIIOJIb30BaHUE
XUMUYECKOW CUMBOJIUKH U
Ha3BaHUI COEAUHEHHI 110
HOMEHKJIaType
MEXTyHapOIHOTO COI03a
TEOPETUYECKON 1
MPUKIATHON XUMUH U
TPUBHAJIbHBIX HA3BaHUN IS
COCTaBJICHUS] XUMHUYECKUX
dbopMyI1 IBYXaTOMHBIX
coeIMHEeHU! (OKCUIOB,
CyIb(OUIOB, THAPUIOB U
T.I1.) B IPYTUX
HEOPraHUYEeCKUX
COEIMHEHUI OTAENbHBIX
KJIACCOB

1.| OK 01 (Ileprognueckuii XapakrepuszoBath xumuueckue |1. Tect «Mertammueckue /
2 | OK 02 (3akoH u Tabauna 3JIEMEHTHI B COOTBETCTBUU C UX |HEMETAIIMUECKHUE
OK 04 |J.W. MengeneeBa |MOJIOKEHUEM B MIEPUOINUECKON |CBOMCTBA,




OK/II

Monyas/Pa3nen/Te
Ma

Pe3yabTaTr 00yyeHus

THNBI OLEHOYHBIX
MepOonpPUATHI

I1IK 2.6

CUCTEME XUMHYECKHUX
anemenToB .M. MenaeneeBa

3JIEKTPOOTPULIATEIBHOCTD 1
CPOJICTBO K AJIEKTPOHY
XAMUYCCKHUX DJICMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOXKCHUEM B
NIEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMCHTOB
J.. MennaeneeBay.

2. [IpakTrueckue 3aJaHust
Ha YCTaHOBJICHHUE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XAMUYCCKHX DJIEMEHTOB U
NEePUOIUYECKUM
W3MCHCHHEM CBOICTB
XAMUYECKHX DJIEMECHTOB U
UX COCOUHEHUN B
COOTBETCTBHUH C
TIOJIOKCHUEM
[Iepuoaunueckoii cucreme.
3.
[IpakTHKO-OpUEHTUPOBAHH
bI€ TEOPETUUECKUE 3a/IaHUS
Ha XapaKTepHU3aIUIo
XAMUYECKHX DJIEMEHTOB.
«MeTtannnueckue /
HEMeTaJNIMYECKHE
CBOICTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMUYECKHX DJIEMECHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHHEM U
ITOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XAMUYCCKHX DJICMCHTOB
J.1. MennaenaeeBay

Pasge 2.
XuMHu4ecKune
peakuuu

XapaKrepu3oBaTh THIIbI
XHMHYECKHX peaKuui

KonTtposbnas padora
«CTpoeHue BenecTsa u
XHMHYeCKHe Peakium)

OK 01
OK 04

TUIBl XUMHUYECKUX
peakuuii

CocTaBnsiTh peakuuu
COCITUHEHMUS, PA3TIOKEHUS,

1. 3agayu Ha cocTaBiIeHUE
YPaBHEHUH pEaKIUM:




OK/II

Monyas/Pa3nen/Te
Ma

Pe3yabTaTr 00yyeHus

THNBI OLEHOYHBIX
MepOonpPUATHI

I1IK 2.6

o0OMeHa, 3aMelleHNS,
OKHCIIUTEIbHO-BOCCTAHOBHTEIb
HBIC PEaKIUU

— COEMHEHHS], 3aMEeILeHuS,
pasnoxeHusi, 0OMeHa;

— OKHCIIUTENBHO-
BOCCTaHOBUTEJBHBIX
pEaKLHii C UCIIOJIb30BAHUEM
METO/1a JIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MacChl
BelecTBa UM 00bEMa
ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO
U3 yYaCTBYIOIINX B PEAKIIHH
BEILECTB; PACYETHI

Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MIPOTyKTOB
peakiuu, eciiu OJJHO U3
BEIIECTB UMEET IPUMECH

0KO1
OK 04

DICKTPOIUTHYECKAS
IUCCOLMALINS U
HOHHBIA 0OMEH

CocTaBIsATh ypaBHEHHUS
XUMHYECKUX PEaKIH HOHHOTO
oOMeHa ¢ y4acTHeM
HEOPraHNYECKUX BEIIECTB

1. 3amanns Ha cocTaBJICHHUE
MOJIEKYJIIPHBIX M HMOHHBIX
peakiuii ¢ yyacTueM
KHCJIOT, OCHOBAHMI U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCIIOTHOCTH CPEIbI

2. JJTabopaTtopHnasi pabota
"THIBI XUMUYECKUX
peakui”

Pa3nea 3.
Crpoenne n
CBOMCTBA
HEOPraHN4eCKHX
BelleCTB

HccaenoBars cTrpoeHue u
CBOIICTBA HEOPraHNYECKHUX
BelIeCTB

Koutpoabsnas paéora
«CBolicTBa
HEOPraHu4ecKHuX
BelIeCTB»

OK 01
IIK 2.6

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHHYECKUX
BEIIECTB

Knaccugumnuponatsb
HEOpPraHUYECKHE BELIECTBA B
COOTBETCTBHHM C UX CTPOECHUEM

1. Tect «<Homenkiatypa u
Ha3BaHHUE HEOPTaHUUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHUYECKON (GOpMYJIbI UITU
COCTaBJICHUE XUMUYECKOU
bopMyIIBI UCXOS U3
Ha3BaHUs BEILLECTBA 110
MEXIyHapOJIHON WIIN
TPUBUAIILHOU
HOMEHKJIaType».




OK/II

Monyas/Pa3nen/Te
Ma

Pe3yabTaTr 00yyeHus

THNBI OLEHOYHBIX
MepOonpPUATHI

2. 3aauu Ha pacyer
MacCOBOH J0JIH (MaccChl)
XHMHUYECKOI0 3JICMEHTA
(coenuHeHwsI) B MOJIEKYJIe
(cmecn).

3. [IpakTuueckue 3agaHust
1o KJiaccuguKaIu,
HOMEHKJIAType U
XUMUYECKHM (popMyiam
HEOPTraHWYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB.

4. IlpakTnyeckue 3a1aHust
Ha orpe/eIeHIe
XUMHYECKON aKTUBHOCTH
BEIICCTB B 3aBUCUMOCTH
BHUAa XUMHYCSCKOM CBS3U U
THTIa KPUCTAIUTHIECKOM
penieTKu

OK 01
OK 02
IIK 2.6

DOHU3UKO-XUMHYECKU
€ CBOMCTBA
HEOPraHUYeCKUX
BCIIIECTB

VYcranaBauBaTh 3aBUCUMOCTD
(bHSHKO'XI/IMH‘ICCKI/IX CBOMCTB
HCOPTaHNYCCKUX BCIICCTB OT

CTPOCHUSA aTOMOB U MOJICKYJI, a

TaKKe THUIIA KPUCTAIINYECKOM
pelIeTKH

1. Tect «OcobeHHOCTH
XUMUYECKUX CBOMCTB
OKCHJIOB, KUCTIOT,
OCHOBaHUH, aMQOTEPHBIX
TUJIPOKCHJIOB U COJICI.

2. 3amaHus Ha COCTaBJICHUE
ypaBHEHUN XUMUYECKUX
pEAKIHI C y4acTHEM
MPOCTHIX U CIOKHBIX
HEOPTraHWYECKHUX BEILECTB:
OKCHJIOB METAJIIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOPTaHWYECKHUX KHUCIIOT,
OCHOBaHMHU M aM()OTEPHBIX
TUAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLIUX X
CBOICTBA U CIIOCOOBI
MOJIyYEHUSI.

3.
[IpakTHKO-OpUEHTUPOBAHH
bI€ TEOPETHUUECKHUE 3a/IaHUs
Ha CBOMCTBA U MOJy4YEHUE




OK/I1 |Monyas/Pa3nen/Te THNBI OLEHOYHBIX
Ne Pe3yabTaTr 00yyeHus .
K Ma MeponpUusTHIA
HEOPraHMYECKUX BEIECTB
3.1 OK 01 |HMnenTuduxamus HccnenoBaTs KaueCTBEHHBIE 1.
3 | OK 02 [HeopraHM4ecKux peaKi HEOPraHUYECKUX [IpakTUKO-OpUEHTUPOBAHH
OK 04 |BemectB BEILIECTB bIE 3aJIaHUA 110
[IK 2.6 COCTABJICHUIO XUMUYECKHUX
peakuil ¢ yyacTUEM
HEOPTraHWYECKHUX BEILECTB,
UCIIOJIb3YEMBIX ISl UX
UACHTU(UKAIIH.
2.Jlaboparopnas padoTa:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB”
4 Paznean 4. HccaenoBars cTpoeHue u KonTpoabHnas padora
Crtpoenue u CBOIICTBA OPraHNYeCKUX «CTpoeHue u cBOICTBA
CBONCTBa BelleCTB OPraHMYeCKUX BelecTB)»
OPraHMYecKux
BellleCTB
4.1 OK 01 |Knaccudukanus, Knaccudummponatsb 1. 3amaHus Ha cocTaBICHUE
1 | IIK.2.6 |cTpoeHue u OpraHUYeCKHE BEIECTBA B Ha3BaHUU OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C KX CTPOCHHEM |COCTMHEHHH 110
OpTraHUYECKUX TPUBUATILHOMN WIIH
BEIIECTB MEKTyHapOAHOMN
CUCTEeMaTUYECKOM
HOMEHKJIaType.
2. 3agaHus HAa COCTABJICHHE
MOJIHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (OPMYIT
OpTraHUYECKUX BEUIECTB
OTJIETTbHBIX KJIACCOB.
3. 3aauu Ha ONpeeTICHNE
npocTtenend GopmyJTbl
OpPraHUYECKON MOJIEKYJIbI,
UCXO/JIS U3 DJIEMEHTHOTO
cocTtasa (B %)
4.1 OK 01 |CsoiicTBa VYcranaBnuBath 3aBUCUMOCTh | 1. 3amaHus Ha cocTaBICHUE
2 | OK 02 |opranuyeckux (U3UKO-XMMUYECKIX CBOWCTB  |ypaBHEHUI XMMHYECKHX
OK 04 |coenunenuii OpPraHUYECKUX BEUIECTB OT peaKIuil ¢ yyacTUEM
[IK 2.6 CTPOEHUS MOJIEKYJI OPraHUYECKHUX BEIIECTB HA

OCHOBAHMH UX COCTaBa U
CTPOCHHS.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHYECKUX




OK/I1 |Monyas/Pa3nen/Te THNBI OLEHOYHBIX
Ne Pe3yabTaTr 00yyeHus .
K Ma MeponpUusTHIA
peaKuuid,
WUTFOCTPUPYIOIIUX
XUMUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3U OPTaHUYECKHUX
BEIIIECTB PA3HBIX KJIACCOB.
3. PacueTHEBIE 3a1a4u IO
YPaBHEHUSIM PEAKILIHi C
y4acTHEM OpPraHUYECKUX
BEILECTB.
4. JIaboparopnas pabota
“IIpeBpatieHus
OpPraHUYECKHUX BEIIECTB MPHU
HarpeBaHun"
4.1 OK 01 |HNnentuduxanus HccenenoBaTh Ka4eCTBEHHBIE 1 .IIpakTHKO-OpUEHTUPOBAH
3 [ OK 02 |opranudeckux peakuuy OPraHndYEeCKUX HBIE 3aJIaHUSA 110
OK 04 |[BemecTs, ux COETMHEHUN OTAECIBLHBIX COCTABJIEHUIO XUMHUYECKAX
OK 07 |3HaueHue u KJIACCOB peaKkIui ¢ yyacTuemM
I1IK 2.6 (mpumeHeHue B OpraHUYECKUX BELIECTB, B
OBITOBO U T.4. UCTIOJB3YEMBIX JIJISl UX
MIPOU3BOICTBEHHOMN uaeHTU(GUKAIIY B OBITY U
NEeSATETbHOCTH MPOMBIITUIEHHOCTH.
YeJI0BeKa 2.JIaboparopnas paboTa:
“Unentuduxanus
OpPraHUYECKUX COCIMHEHUM
OTJEIbHBIX KJIACCOB™
5 Paspea S. Xapakrepu3oBaTh BIUsIHHE
Kunernyeckne 1 |pasau4HbIX GaKTOPOB Ha
TEPMOAHMHAMHMYECK (PABHOBeCHE M CKOPOCTH
ne XHUMHYECKHX peaKuu
3aKOHOMEPHOCTH
NPOTeKAHNS
XHMHYECKHX
peakuuii
5| OK 01 |CkopocTtb XapakTepu30BaTh BIHUSHUE [IpakTUKO-OpUEHTUPOBAHH
OK 02 |XuMHYECKHX KOHIIEHTPAlLlUHU PEArupyIOMUX |bI€ TEOPETUUECKHUE 3aITaHHS
OK 07 |peakuuii. BEILIECTB U TEMIIEPATyphl Ha Ha aHanu3 (haKToOpOB,
XUMHUECKOE CKOPOCTh XMMUYECKHUX PEAKLU |BIUSAIOIINX HA U3BMEHEHUE
paBHOBecCHE XapakTepu3oBaTh BIUSHUE CKOPOCTH XUMHUYECKOU

HU3MCHCHUS KOHLICHTPAIUX

peakiuu.




OK/I1 |Monyas/Pa3nen/Te THNBI OLEHOYHBIX
Ne Pe3yabTaTr 00yyeHus .
K Ma MeponpUusTHIA
BELIECTB, PEaKLUU CPEIbl U [TpakTHKO-OpUEHTHPOBAHH
TEMIIEpaTyphbl Ha CMELICHHE bI€ 3aJIaHUS HA IPUMEHEHHE
XUMHUYECKOTO PaBHOBECHUS npuniuna Jle-Illatense nns
HAXO’K/ICHUsI HaIllpaBJICHUS
CMEIIIEHNS PaBHOBECHS
XMMHYECKOW PEaKLUU U
aHayu3 (aKTopoB,
BJIMSIIOLINX HA CMEILEHUE
XMMHYECKOT0 PaBHOBECHS
6 HccaenoBaTth HCTUHHBIE
Pazgeu 6.
PACTBOPHI € 32/IaHHBIMH
PacTBOpbI
XapaKTepUCTHKAMH
6.| OK 01 |I[TonsTHe o Paznuuate uctuHHbIE pacTBOpHI | 1. 3amaun Ha
1 [ OK 02 |pacTBOpax MIPUTOTOBJICHUE PACTBOPOB.
IIK 2.6 2.
[IpakTHKO-OpUEHTUPOBAHH
bI€ pacueTHBIE 3aJlaHUs Ha
JIUCTIEPCHBIE CUCTEMBI,
HCITIOJIb3yEMbIC B OBITOBOU H
MIPOU3BOICTBEHHOM
NESITEIbHOCTH YeJIOBEKa
6.| OK 01 |[HccrenoBanue UccnenoBath JlaGopaTopHnas pabota
2 | OK 04 |cBOWCTB pacTBOpOB |(hHU3uKO-XUMHUYECKHe cBolicTBa |“[IpuroroBineHue
1IK 2.6 HWCTUHHBIX PaCTBOPOB pacTBOpoB”
11| IlpoeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NPUKJIATHOTO
MOYJISA)

7 Paznea 7. OueHuBaTh nocJieACTBUA 3amura keiica (c yueTom
Xumus B ObITY 1 |OBITOBOM 1 Oyayuei
NMPOU3BOJACTBEHHOH [IIPOU3BOICTBEHHOM npogdeccuoHaIbLHOM
AesITeIbHOCTH AeSiTeIbHOCTH YeJ10BeKa ¢ AesiTeJIbHOCTH)

YeJI0BEKA MO3ULUHA YKOJTOTHYECKOM
0e3onmacHocTH
OK 01 [Xumwus B ObITY U OueHuBaTh NOCAEACTBUS Keiic (c yuetom Oynymieit
OK 02 |npou3BOJICTBEHHOH |OBITOBOM M MPOU3BOJCTBEHHON |MpodecCHoHaANBHOMI
OK 04 |nmearenpHOCTH JIEATEIIbHOCTH YEJIOBEKA C JESTEIIBHOCTH)
OK 07 |guenoBeka MHO3UIIMH DKOJIOTHUECKOU Bo3MokHBIE TEMBI KEHCOB:
[IK 2.6 0e30MmacHOCTH 1. [loTrennenune kaumara u

BBICBOOOKICHUE Ta30BbIX
TUIPATOB CO JHA OKEaHa.

2. Byayuue maTtepuasl ass
aBHa-, MalllMHO- U




OK/I1 |Monyas/Pa3nen/Te THNBI OLEHOYHBIX
Ne Pe3yabTaTr 00yyeHus .
K Ma MepOonpPUATHI
pUOOPOCTPOCHUSI.

3. HoBble Matepuanbl AJist
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
paCTI/ITeJIBHBIX HpGHapaTOB




