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Pabouass mporpamMMa y4eOHOM AMCHMIIMHBI pa3padoTaHa Ha OCHOBE
NpUMEpHON paboueil mporpammbl 0011€00pa30BaTEIbHON AUCIUILUIUHBI «XHUMUSI»
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(I'BITOY «B3K»)
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COJIEP)KAHUE:
1. OO6mrast XxapakTepuCTHKa TPUMEPHON paboyelt mporpaMmbI 4
001e00pa3oBaTeIbHON TUCITUTUTHHBI « X MU
2. CrpykTypa u cojaepkanue 001meo0pa3oBaTeIbHON TUCIUIUIMHBT 15
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3. VYcnoBus peanuzaiuu nporpaMmbl 0011e00pa3oBaTeIbHON 29



TUCIUTLTAHBI
4. KoHTposb 1 o1ieHKa pe3yIbTaTOB OCBOCHUS 31

00111e00pa30BaTEIbHON TUCIIUTUINHBI

1 ObILIAA  XAPAKTEPUCTUKA PABOYEM  INPOI'PAMMBbI
OBIIEOBPA3OBATEJBbHOW JUCIHUIIJIUHBI «XUMMUS»

1.1. MecTo AUCIUIUIMHBI B CTPYKTYpE€ OCHOBHOW TpodecCHOHaThHOM
o0pa3oBaTeILHON MPOTPAMMBI

OO6uieoOpazoBaTeabHas AUCUHUILIMHA «XUMHUS» H3y4yaeTcs Ha 0a30BOM

ypoBHE B  00ImeoOpa3oBaTeJibHOM  ITMKJIE  y4eOHOTO  IlaHa  OCHOBHOM



npodeccuoHanbHOl  00pa30BaTENBbHONM  MPOrpaMMbl  YKPYNHEHHBIX  T'PYIII
cnenuanbHocteit / npodeccuii: 13.00.00

TpynoeMKOCTh NUCIUIUIMHBI «XHUMUsS» Ha 0a30BOM YpPOBHE cOCTaBisieT 78
yaca, U3 KOTOphIX 72 yaca - 6a30BbIil MOAYJIb (6 pa3aenoB) U 6 4acoB - MPUKIATHON
Monynb (1 pasmen), BKIIOYAIONIMNA MPAKTUKO-OPUEHTUPOBAHHOE COJIEPKAHUE
KOHKPETHOM mpodeccuu niu crenuaabHOCTH.

[IpukianHoi Moaysab BKIOYAET OAWH pasjaen. Pazmen 7 «Xumusi B ObITY U
MIPOU3BOJICTBEHHON JEATENbHOCTA YeNoBeKa» Mpodeccuil/cenuanbHOCTed Ha
Marepuasge KeHCOB, CBS3aHHBIX C DJKOJOTHYECKOM OE30MaCHOCThIO M OIEHKOM
MOCJICICTBUI OBITOBOM M TPOU3BOICTBEHHOM JEATEILHOCTH, IO OTPACisiM Oy TyIieit
npodeccroHaIbHOMN AeSATeTbHOCTH 00YUYarOIINXCS.

[lepuon oOyueHus uW pacmpeneieHue 10 CceMecTpaM  Ompesesser
oOpasoBaTeibHasl OpraHU3aIUs CaMOCTOSITEIFHO, C YIETOM JIOTUKH (DOPMUPOBAHMUSI
NPEAMETHBIX  pE3yJIbTaTOB, OOMMUX U MPOPECCHOHATBHBIX  KOMIICTCHIIUH,
MEXIIPEAMETHBIX CBSI3€M C JPYrMMH JTUCHMIUIMHAMHU O0IIe00pa30BaTEILHOTO U
o01enpodecCHOHAIBHOTO ITUKIIOB YY4eOHOTO TIIaHa.

1.2. llenu u muaHupyeMble pe3yabTaThl OCBOCHUS TUCITUTITMHBI

1.2.1. llenu u 3a1a4u TUCITATIINHBI

dopMUpOBaHHUE Yy CTYICHTOB MPEICTABICHUS O XUMUYECKON COCTaBIISAIONIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa KaK OCHOBBI TMPHUHATUS pEHICHUH B
KU3HEHHBIX M TPOU3BOJCTBEHHBIX CHUTYallUAX, OTBETCTBEHHOTO TIOBEICHUS B
IIPUPOTHOU CpeTIe.

3amauu AUCIMIUIAHBI:

1)  chopmupoBathb MOHUMAaHUE 3aKOHOMEPHOCTEMH IPOTEKAHUS
XUMHYECKUX TPOLECCOB U SIBIICHUWA B OKPYKAIOWIEH Cpeae, LEIOCTHOM HAy4YHOU
KapTUHBI MUPA, B3AMMOCBSI3U U B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2)  pa3BUTh YMEHHUS COCTAaBJIATH (QOPMYJbI HEOPraHUYECKHX U
OpraHMYECKUX BEIIECTB, YPABHCHHS] XUMHYECKUX PEAKINi, OOBICHATh X CMBICI,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3)  cdopMupoBaTh HaBBIKH MPOBEICHUS MPOCTECHIINX XUMHUYCCKUX
OKCIIEPUMEHTATBHBIX HUCCIENOBAHUNA C COONIIOJICHHEM TMpaBWil OE30MacHOTO
oOparieHus ¢ BEIIECTBAMH U JIA0OPaTOPHBIM 000PYI0BaHUEM;

4)  pa3BUTH YMEHUS MCIOJIB30BaTh MH()OPMAIIMIO XUMHUYIECKOT'O XapaKTepa
U3 pPa3INYHbIX UCTOYHUKOB;

5)  cdopmMupoBaTh yMEHHS IMPOTHO3UPOBATH MOCIEACTBHS  CBOCH

ACATCIIPHOCTH W XHMHWYCCKHUX IIPHUPOJHBIX, OBITOBBEIX H IMIPONU3BOACTBCHHBIX



ITPOLIECCOB;
6) cdopmupoBaTh NMOHMMAHHWE 3HAYMMOCTH JOCTH)KCHHUH XUMHYCCKON

HayKH M TEXHOJOTUM I pa3BUTHUS COLIMAIBHOM U MPOU3BOJACTBEHHOU cep.



1.2.2. Ilsianupyemble pe3y/ibTaThl OCBOCHUS 001eo0pa3oBaTe/IbHOM AMCHUIIMHBI B c00TBeTCTBHU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Ko n HanmeHnoBaHue
dbopMupyeMbIX KOMIIETCHIIUN

[Inanupyemble pe3yJbTaThl OCBOCHHS JUCIUIUINHBI

Oo0mume

JncuuninmHapHelie

OK 01.

Br16upathb crocoObl pernieHus
3a/1a4 nMpodhecCUOHAIBHOM
AeSITeTHOCTH IPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.

B wactu TpyaoBOro BocuTaHus:
-TOTOBHOCTB K TPYAY, OCO3HAHUE

IIEHHOCTH MacTepCTBa, TPYIO0JIIO0UE;

-TOTOBHOCTH K aKTHBHOM
JESITEILHOCTH TEXHOJIOTUYECKOM U
COIMAJTEHOM HAINPaBJICHHOCTH,
CIIOCOOHOCTh HHUIIMMPOBATH,
TUTAHKPOBATh U CAMOCTOSITEIIEHO
BBITIOJTHATB TaKYIO JIEATEIbHOCTD;
-MHTEPEC K Pa3IudHbIM chepam
podeCcCHOHATBLHOM IeSITeILHOCTH,
OBnazeHUE YHUBEPCATbHBIMU
IT03HABATEILHBIMH JIEHCTBUSIMHU:

a) 0a30BbIC JIOTUYCCKHE NCHCTBHUS:
-CaMOCTOSITEIIBHO (DOPMYJIUPOBATH
aKTyaJU3UpOBaTh MPOOJIEMY,
paccMaTpHBaTh BCECTOPOHHE;
-yCTaHABJIUBAThH CYIIICCTBCHHBIN
IIPU3HAK WU YICOHBIMH H
OCHOBAHHUS JIJIsI CPABHCHHUS,
KJaccupuKaruy 1 00001eHNS;
-OIIPEACIATH 1SN ACATSILHOCTH,

3a7aBaTh NapaMeTPbl U KPUTEPUHU UX

JIOCTHKCHUS,
-BBISBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B paCCMATPUBAEMBIX

-BJIQJIETh CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroiue MOHATHS
(XMMHYECKU PJIEMEHT, aTOM, JJIEKTPOHHAs
000J10YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS,
XUMHUYECKAs CBSI3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIM 00BEM, YTIICPOIHBIN CKEJIET,
GbyHKIMOHANIBHAS TPYIINA, paguKall, U30MEpHs,
M30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPO/I- U a30TCOAEPKAIIUE
COeIMHEHHNS, OMOJOrNUYeCKN aKTUBHBIE BEIIECTBA
(YrieBobl, )KUPHI, OCITKH), MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHM S, KPUCTAJUTMYECKAs PEIIETKA, THUIIBI
XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBbHBIC, IK30-U Y3HAOTCPMHUYECKHE,
peaKIuyu HOHHOTO 0OMEHa), PacTBOP, JICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOIUTHYECCKAS TUCCOLUALIMS,
OKHCJIUTEIIb, BOCCTAHOBUTENDB, CKOPOCTh
XUMHUYECKOU pPEeaKINU, XMMUUYECKOE PaBHOBECHE),
TEOPHHU U 3aKOHBI (TCOPUS XUMHUYECKOTO CTPOCHUS
opranndeckux Bemects A.M. bytneposa, Teopus
AJIEKTPOJUTHYECKON TUCCOLMAIIAY, TTIEPUOTUICCKUI
3akoH JI.1. Menpaeneesa, 3akOH COXpaHEHHSI MaCChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUH,




SIBJICHHUSAX;
-BHOCHUTH KOPPEKTUBHI B
JIeITEIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3YyJIbTATOB IIEJISIM,
OIICHMBAThH PUCKH TTOCIIC/ICTBUN
JEITEILHOCTH;

-pa3BUBaTh KPEATUBHOE MBIIIJICHUE
NIPH PEIICHUH )KMU3HEHHBIX TTPOOJIEM
0) 6a30BBIC HCCIIEIOBATEIHCKHUE
JICUCTBUA:

-BJIaJICTh HAaBbIKAMU Y4E€OHO-
MCCJIEOBATEILCKON U MMPOECKTHOMN
JEITEILHOCTH, HaBBIKAMU
paspeiieHus mpooseM;

-BBISIBJISITh IPUYHUHHO-CJICCTBCHHBIC
CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEeIICHUs,
HAXOJIUTh apTyMEHTHI IS
JIOKa3aTeIbCTBA CBOUX
YTBEPXKIACHUHN, 3a1aBaTh KPUTCPHUH
pelieHus;

-aHAJIM3UPOBATD MOJTyUYCHHBIC B
3a/1a9M pe3yJIbTaThl, KPUTHUECKHU
JIOCTOBEPHOCTB, MPOTHO3UPOBATH
HOBBIX YCJIOBHUSAX;

-yMEeTh MEPEHOCUTH 3HAHUS B
MTO3HABATEILHYIO MMPAKTHICCKYIO
00J1aCTH KU3HEAEITEIIHLHOCTH,
-yMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX IIPEAMETHBIX 00JIacTel;

(aKTONOrM4YEeCKUE CBEICHUS O CBOMCTBAaX, COCTABE,
NOJIyYeHUH U 0€30MTaCHOM UCIOJIb30BaHUU
BAKHEHIINX HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTHUYECKOMN JEATEIbHOCTH
YEJI0BEKA;

-YMETH BBISIBIIATH XapaKTEPHbIE TPU3HAKHU U
B3aUMOCBSA3b U3YUEHHBIX MTOHITUIA TPUMEHSTh
COOTBETCTBYIOIIHNE MOHATUS MIPU ONUCAHUU
CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U
OPTraHUYE€CKHUX BEUIECTB U UX MPEBPAIICHUI;
BBISABJISITh B3AUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TIPEJICTABICHUSIMHU IPYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

-YMETh UCMOJIb30BaTh HAMMEHOBAHUS XUMUYECKHUX
COEIMHEHUI MEKIyHApPOIHOI'O COK03a
TEOPETUYECKON U MPUKIATHOW XUMHUH U
TPUBHUAJIbHBIE HA3BAHUS BAXKHEHIINX BEIIECTB
(9THIIeH, alleTUJIeH, TIUIEPUH, (PEeHOI,
dbopmManbaerua, ykcycHasi KUCIIOTa, TIHIIHH,
yrapHbIi Ta3, YIICKUCIbIN Ta3, aMMHUAK, TallIeHast
U3BECTh, HETALIEHAs U3BECTh, MUTHEBAS COMIA U
JPYTHX), COCTABIATH POPMYIIBI HEOPTAHUYECKUX U
OpraHUYECKHUX BEUIECTB, YPABHEHUS XUMUYECKUX
peakiuii, OObSICHITH UX CMBICIT; IOATBEPKIATh
XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U 3AIUCIMHU
YPaBHEHUN XMUMUYECKUX PEAKIUN;

-YMETh YCTAHABIMBATh MPUHAIEHKHOCTh U3YUYECHHBIX
HEOPraHWYECKUX U OPTaHUYECKHX BEIIECTB K
ONPEAEIECHHBIM KJIACCaM U IPyIaM COCINHEHHU,




-BBIJIBUTaTh HOBBIE HJIEH,
npeniaraTb OPUTrHHAIBHBIC
TIOJTXO/TBI M PEIICHUS;
-CIIOCOOHOCTH UX HCIIOJIL30BaHUS B
MMO3HABATECJILHON U COLIMAJILHOM
TIPAKTUKE

XapaKTepU30BaTh UX COCTAB U BaXKHEUIIIME CBOMCTBA;
ONPEACIATh BUAbl XMMUUECKUX CBA3CH
(KOBaJICHTHAsl, HOHHAs, METaJUINYECKas,
BOJIOPOJIHAA ), TUIIBI KPUCTAJUTMUECKUX PEIIETOK
BELIECTB; KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKLIUU;
-cpopMUpOBaTh NPEACTABICHUS: O XUMHUYECKOU
COCTaBJIAIOILEN €CTECTBEHHOHAYYHON KapTUHBI
MHpPA, POJIY XUMHUHU B II03HAHUU SIBJICHUU IPUPOJBI, B
(bOopMHUPOBAaHUYU MBIIIJIEHUS U KYJIbTYPhl TUYHOCTH,
ee GyHKIIMOHAIbHON I'PaMOTHOCTH, HEOOXOIUMOM
JUISL peLICHUS NPAKTUYECKUX 3a7a4 U DKOJIOTUYECKHU
00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpEJIE;

-YMETh NPOBOJUTH PACUYETHI 10 XUMUYECKUM
(dopMynaM U YpaBHEHHUSIM XUMHUYECKUX PEaKIHUH ¢
UCIOJIb30BaHUEM (PU3NUECKUX BEIUUNH,
XapaKTEPU3YIOIIMUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOPMaJIbHbIE YCIIOBUS)
ra3oB, KOJIMYECTBA BELIECTBA; UCII0JIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUA JUIS IPUHATUS
pELIEHNN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX,
CBSA3aHHBIX C BELIECTBAMU U UX IPUMEHECHUEM

OK 02.

Hcnonb30BaTh COBpEMEHHBIE
CpeACTBa MOUCKA, aHAJIN3a U
WHTEpIpeTanuu nHhopmManum u
nH(OPMAIIMOHHBIE TEXHOJIOTHHU
JUTs1 BBITIOJIHEHUS 3a/1a4
podecCHOHaTBLHON

B o6nacty 1ieHHOCTH HAyYHOTO
ITO3HAHUS:

- chopMUPOBAHHOE MUPOBO33PEHUS,
COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U
00II1eCTBEHHOM OCHOBAHHOI'O Ha
JIAAJIore CIoCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B

-YMETh IJIAHUPOBATH U BBIIIOJIHAT XUMUYECKUI
AKCIEPUMEHT (MPEBPAICHUSI OPraHUYECKUX BEILIECTB
IIPY HarpEBaHUH, MOJIYYEHHUE ITUIIEHA U U3YUYCHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIMN HA aJIbJECTU/IbI,
KpaxmaJ, YKCYCHYIO KHCIIOTY.

JieHATypalys OSIKOB PHU HarpeBaHUH, IIBETHHIC
peakuu 0eJIKOB; TPOBOJUTH PEAKITUY HOHHOTO
oOMeHa, ONpeJIeNATh CPpe/ly BOJAHBIX PACTBOPOB,




ACATCIIPHOCTH.

MOJIUKYJIETYPHOM MUDE;
-COBEPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOU KYJIbTYpPhI KaK
CpEIICTBA B3aUMOJECUCTBUSA MEKITY
JTIOABMU U TIO3HAHUS MUPA;
-OCO3HAaHME LIEHHOCTU HayYHOU
JESATENHHOCTH, TOTOBHOCTH
OCYIICCTBIISITh IPOSKTHYIO U
MCCIIEZIOBATEIBCKYIO IEATETHHOCTh
WHAVBUAYAJTLHO U B TPYIIIIC;
OBnascHNE YHUBEPCATLHBIMU
M03HABATEILHBIMH JICHCTBUSMU

B) pabota ¢ uHpopmaImen:
-BJIaJICTh HABBIKAMH IOJTYYCHUS
UHPOPMAINH U3 HCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYIIECTBIIATH MOUCK, aHAIIU3,
CUCTEMAaTH3aINI0 U WHTEPIIPETAIIUIO
UHQPOPMAITUH PA3TUIHBIX BUIOB U
dbopm npeacTaBICHUS;

-C03/1aBaTh TEKCTHI B PA3INIHBIX
dbopmaTax ¢ ydeToM Ha3HAUCHUS
uH(GOPMAIINH U 1IeTIEBON ayIUTOPHH,
BbIOMpast ONTUMATBHYIO (HOpMY
NPEJICTABIICHUS U BU3yalIU3allHH;
-OIIEHUBATh IOCTOBEPHOCTD,
JETUTUMHOCTH UH(GOPMAIIHNH, €€
COOTBETCTBHE MPABOBHIM U
MOPaTbHO-3TUYECKUM HOPMaM;
-HCTI0TB30BATh CPEICTBA

KayeCTBEHHBIE PEeaKIMU Ha Cyb(ar-, KapOOHAT- U
XJIOPUI-aHUOHBI, Ha KATHOH aMMOHUS; PeIliaTh
AKCIIEPUMEHTAJIbHBIC 33/1a4d 10 TeMaM "MeTaibl" u
"HemeTamibr") B COOTBETCTBUU C MPaBUIIAMU
TEXHUKU 0€30MaCHOCTH MPU OOpaIICHUH C
BELIECTBAMU U J1a0OPATOPHBIM 000PYI0BAHUEM;
NPEICTABIATh PE3YNbTATHl XUMHUYECKOTO
JKCIIEpUMEHTA B (hOpMe 3alUCH YPaBHEHU
COOTBETCTBYIOLIUX peaKIUil 1 GOPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

-yMETb aHAIU3UPOBATh XUMHUUECKYI0 HH(OPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOUHHUKOB (CPEICTB
MaccoBoOM uH(popMaluu, cetb UHTEepHET u pyrue);
-BJIaJIE€Th OCHOBHBIMHU METOJaMHU HAyYHOTO MTO3HAHUS
BEIIECTB U XUMHUECKUX SABJICHUM (HaOII0eHue,
U3MEPEHUE, DIKCIIEPUMEHT, MOJICIIMPOBAHHUE );
-YMETb NPOBOJUTH PACYETHI IO XUMUYECKUM
dbopMyaMm 1 ypaBHEHUSIM XUMUYECKUX PEAKIUH C
UCIIOJIb30BAHUEM XapaKTEPU3YIOLIMX BELIECTBA C
KOJINUECTBEHHOU (HOpMasbHbIE YCIIOBUS) T'a30B,
KOJIMYECTBA CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIS
OpUHATHS GU3HUECKUX BEIMYUH, CTOPOHBI: MACCHI,
o0beMa BeIEeCTBA; UCIOIb30BaTh PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C
BEILIECTBAMU U UX IPUMEHEHHUEM.




UH(OPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX KOTHUTUBHBIX,
OpPTraHU3AIMOHHBIX Y4EOHBIMU
TE€XHOJIOTUH B PELICHUU
KOMMYHUKATHBHBIX U 33]1a4 C
coOmroieHueM TpeboBaHui
SPTOHOMUKH, TEXHUKU
0e30I1aCHOCTH, TUTUCHBI,
pecypcocOepeKeH s, TPaBOBBIX U
STHYECKUX HOPM, HOPM
uH(OpMaIMOHHOM 0€30MacHOCTH;

- BJIQ/ICTh HABBIKAMU PacliO3HABAHUS
¥ 3aIIUTHI HH)OpMAIIHH,
UH(GOPMAIIMOHHON 6€301acHOCTH
JUYHOCTH;

OK 04.

D} hexTHBHO B3aUMOICHCTBOBATH
U pa0doTaTh B KOJJICKTHUBE U
KOMaHJIe.

-TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEIbHOCTH 1
CaMOOIIPEICJICHUIO;

-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEOBATEIBCKOM, TPOEKTHOU U
COITMAJIbHOM JIEATSIIHHOCTH;
OBnajieHre YyHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU JICHCTBUSAMU:
COBMECTHAS JICATCIbHOCTD:
-IIOHMMAaTh 1 MCII0JIb30BaTh
MPEUMYIIECTBA KOMAHIHON U
WHJIUBUYaTLHONU paOOThI;
-IIPUHUMATH LIEJIM COBMECTHOU
NEeSITeIbHOCTH, OPTaHU30BbIBATH U
KOOPJIMHUPOBATH ACUCTBHS IO €€

-yMETb TUTAHUPOBATH U BBITIOJIHATH XUMUUYECKHI
HKCIIEPUMEHT (TpEeBpAIIEHUSI OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHUU, MOJyUYEHHUE dTUJICHA U U3yUEHUE
€ro CBOMCTB, KAYECTBEHHBIC PEAKIINHU Ha allbJIEeTHIbI,
KpaxmaJl, yKCYCHYIO KUCJIOTY; JeHaTypalus 0eiIKoB
IIPY HarpeBaHUH, I[BETHBIC PEaKINU OEIIKOB;
MPOBOAUTH PEAKIIMU HOHHOTO 0OMEHa, ONPEAeIATh
Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINU
Ha Cynb(at-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMUS; pelaTh SKCIEPUMEHTAIbHbBIE
3agauu 1o TeMam "Metamel" u "Hemeramsl") B
COOTBETCTBUH C MPABWIAMHU TEXHUKHU 0€30MaCHOCTH
npy oOpalIeHUH C BEIIECTBAMHU U JIaDOPaTOPHBIM
000pyI0BaHUEM; IPEJCTABIATH PE3YJIbTATHI
XUMHUYECKOT0 KCIIepUMeHTa B (hopMe 3anucu




JTOCTHIKEHHIO: COCTaBIISITh IIJIaH
JNEUCTBUN, paclIpeaeaTh POJU C
y4€TOM MHEHUN YYaCTHUKOB
00CyX1aTh Pe3yIbTaThl COBMECTHOM
paboThI;

-KOOPJIMHUPOBATH U BBITIOJIHSThH
paboTy B YCIOBUSX PEATBHOTO,
BUPTYaJIbHOTO U
KOMOUHHPOBAHHOTO
B3aHMMO/JICHCTBUS;

-OCYIIECTBIISATh MO3UTUBHOE
CTpaTernuecKoe MOBE/ICHUE B
Pa3IMYHBIX CUTYAIUSIX, TPOSBIISITH
TBOPYECTBO U BOOOpakeHUE, ObITh
WHUIIUATHBHBIM

OBnaieHre YHUBEPCAIbHBIMU
PETYJISITUBHBIMU JI€CTBUSIMU:

T') IPUHITHE ce0s U IPYTUX JTFOJEH
-IIPUHUMATh MOTHUBBI U aPTyMEHTHI
JIPYTUX JTIOAEH MPU aHATU3E
pe3yJIbTaTOB JI€STEILHOCTH;
-IPU3HABATh CBOE MPABO U MPABO
JIPYTUX JIIOJeH Ha OIINOKH;
-pa3BUBaTh CIIOCOOHOCTH TTOHUMATh
MHUP C MO3UIIMH APYTOro YeIoBeKa.

YPaBHEHUH COOTBETCTBYIOIIUX PEAKLIUN U
(GbopMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX
pEe3yabTaTOB.

OK 07.

CopelicTBOBaTh COXPaHEHUIO
OKPY’KAIOWIEH CPEBI,
pecypcocOepeKeH 0, MPUMEHSTh
3HaHUSA 00 N3MCHCHUH KJIMMaTa,

B o61acTu skoiornueckoro
BOCTIUTAHUS:
-c(OpMHUPOBAHHOCTH
DKOJIOTUYECKOMN KYJIBTYPHI,
ITOHUMAHHE BIMSHUS COIMATBHO-

-cpopMUPOBATH MPECTABICHUS: O XUMHUIECKON
COCTABJISIOIIEN €CTECTBEHHOHAYYHON KapTUHBI
MHUpa, POJIM XMMHUU B MIO3HAHUH SIBJICHUW NMPUPOJIBI, B
(bopMHUPOBAHUY MBIIIIEHUS U KYJIbTYPBI TUIHOCTH,
ee (PyHKIIMOHATBbHON IPaMOTHOCTH, HEOOXOTMMOM




MPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JNEUCTBOBATH B YPE3BbIYaWHBIX
CUTYalUsX.

SKOHOMHUYECKHUX MPOLECCOB HA
COCTOSIHUE IIPUPOAHON U
COLMAJIBHOM CpEJbl, OCO3HAHUE
100aIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;
-IUIAHUPOBAHUE U OCYLIECCTBICHUE
JIEUCTBUM B OKPYIKAIOIIEN CpEAE HA
OCHOBE 3HaHM LIEJIEN YCTOMYUBOIO
pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEINPUATHUE JCUCTBUM,
MPUHOCAIINX BPEJ OKPYKaIOIIEH
cpene;

-yMEHHE MPOTrHO3UPOBATH
HEeOIaroNnpUATHBIC SKOJIOTHYECKUE
MOCJIECTBUS MPEANPUHUMAEMBIX
JIEUCTBUH, PEAOTBPAIIATh UX;
-pacIIMPEHNE OMbITA IESITEILHOCTH
AKOJIOTUYECKOM HaNpaBIE€HHOCTH;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEOBATEIBCKOM, TPOEKTHOU U
COITMAJIbHOM JIEATSIIHHOCTH;

IUIS pELICHUs NIPAKTUYECKUX 3a7a4 U DKOJIOTNYECKU
000OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO U
IIPUPOJTHOM CpeJiE;

-yMeTb COOJII0/IaTh MpaBuia SKOJIOTHUECKH
1[€J1€CO00Pa3HOro MOBECHUS B OBITY U TPYIOBOU
NEATEIBHOCTU B LEIIAX COXPAHEHUS CBOETO 30POBbs
Y OKpY>Karouen MPUPOJIHON Cpebl; YUUTHIBATH
OIIACHOCTH BO3JICMCTBUS HA )KUBbIC OPraHU3MBbI
OIPEACIICHHBIX BEIIECTB, IOHUMAast CMBICI
[1oKa3aresist peaeIbHOU JOIyCTUMON
KOHIICHTpALIUU.

I1IK 2.2

BrimonHsaTh nopyueHue
PYKOBOJICTBA B COCTaBE KOMUCCHH
110 UHBEHTAPU3aLIUU AKTUBOB B
MeCTax UX XpaHEHUs

BrimorHATh npaBuiia ohopMIIeHUs 1a00paTOPHBIX
pabor.

Henp3s npuctynath k paboTte, oka He yCBOSHA
TEXHHKA O€30IIaCHOTO €€ BBHITOJTHEHUSI.




2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHOM IUCIHUILIMHBI «XUMU»

2.1. OO0beM IMCHUNJIMHBI M BUbI Y4eOHO# padoThl

Buj yueOHoM padoThI O0beMm B yacax
O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHbI 78
B T.u.

OcHOBHOE coaep:xanue 74
B T. 4.:

TEOpETHUECKOE 00yUeHne 24
MPAKTUYECKUE 3aHITHUS 18
abopaTOpHBIC 3aHITHS 30
I[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOAYJIs) 6
B T. 4.:

TEOPETHIECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATHUS 2
JlaGopaTopHbie 3aHATHS 2
KoncyabTanus 4

/InppepeHUNMPOBAHHBIH 3a4eT 2




2.2. TemaTn4ecKuii JIaH U COJlePsKaHMe TUCHUILJINHbBI

HaumenoBanue Copeprxanue yueOHOro matepuaina (0CHOBHOE U po(hecCHOHANBHOE O6bem | Dopmupyembie
pa3zesnoB U TeEM OPUEHTHPOBAHUE), JTAOOPATOPHBIE U MPAKTUYECKUE 3aHATUS, TPUKITIATHON 4acoB | KOMIIETEHIIUU
MOAYJb
1 2 3 4
OCHOBHOE cofEp)KaHUE
Pa3nen 1. OCHOBBI CTpOEHUS BELIECTBA 6
Tema 1.1. OcCHOBHOE coiep:KaHNe 4 OK 1
Ctpoenue aroMoB | 1 €OpeTHYeCKoe o0yueHHe 2
XUMHYECKIX CoBpemeHHasi MoJieNib cTpoeHus: atoMa. CHMBOJIMYECKUN S3bIK XUMHUH. 2
3JIEMEHTOB | XUMHUYECKUN JIEMEHT. DJIeKTpOoHHAasi KoHdurypanus aroma. Kmaccuduxanus
npupoza XHUMHUYECKUX DJIEMEHTOB (S-, p-, O-d7eMeHThI). BaleHTHBIE 3JCKTPOHBI.
XUMWYECKOM cBsi3u | BA1€HTHOCTb. DneKkTpoHHas npupojia XUMUYECKOU CBSI3H.
DNeKTPOOTPHUIIATEIBHOCTh. BUBI XMMUYECKOM CBSI3U (KOBaJICHTHAsI, MOHHAS,
MeTaJUInYecKas, BOJOPOIHAs) U CIIOCOOKI ee 00pa30BaHUsI.
IIpakTHUyecKue 3aHATHS 2
Peuienre 3aannii Ha UICNIOJIB30BAHUE XUMHUYECKONH CUMBOJIUKU U 2
HA3BaHUU COEMHEHHI IO HOMEHKJIIATYpE MEXIYHAPOIHOTO COK03a
TEOPETUYECKOW U TIPUKIIAJTHON XMMUU U TPUBUAIIBHBIX Ha3BaHUU JJIA
COCTAaBIICHUS XUMUYECKUX (POPMYJIT IBYXaTOMHBIX COCTMHEHU (OKCUIOB,
Cynb(}UI0B, THAPUAOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COCTMHEHU
OTJIEJIbHBIX KJIACCOB.
[IpakTrueckue 3aaHrs Ha YCTAHOBIICHHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB
XUMUYECKUX 3JIEMEHTOB U EPUOIUUYECKUM U3MEHEHUEM CBOMCTB XUMUUYECKUX
3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUHM C MOJ0XKeHNUEM [leproanueckon
CHUCTEMBI.
Tema 1.2. OCHOBHOE COIepKaAHUE 2 OK 1
TleproandecKuit IIpakTHYyecKue 3aHATHSA 2 OK 2
[Tepunonuueckas cucrema xumudeckux snemeHToB .M. Menaeneena. 2

3aKOH U Taliunia
.. MeHnpeneen

®usnueckuii cmeica [lepuoanueckoro 3akona /.M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, 00pa3yeMbIX




VMIMH TIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM
XUMHUYECKOro 31eMeHnTa B [lepuonnyeckon cucreme. MUpOBO33pEHUECKOE U
Hay4dHoe 3HaueHue llepuonnueckoro 3axkona /[.1. Menneneesa. [Iporno3ssl
JI.1. MenneneeBa. OTKpPBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB. Perenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIAHUM HA XAPAKTEPU3ALIUIO
XUMHUYECKHUX JIEMEHTOB «MeTainueckue / HeMeTalInueCKue CBOMCTRA,
3JIEKTPOOTPULIATEILHOCTh XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUM C UX
3JIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B IEPUOJUUYECKON CUCTEME
XxuMHUYeckux 31emMeHToB .M. MenaeneeBay.

Pasznen 2 XumMnuyeckue peakumu.

Tema 2.1.

Twuner
XUMHUYECKUX
peakui

OcHOBHOE coaep:kaHue

TeopeTnueckoe o0yueHune

Knaccuduxanys v TUIIBI XUMUYECKUX PEAKIINKA C Y4aCTHEM HEOPTaHUYECKHUX
BemecTB. CocTaBieHUe YpPaBHECHUN peaKIui COSIUHEHUS, PA3JIOKEHUS,
3aMeleHns, 0OMeHa, B T.4. peaKIMi TOPeHUs, OKUCIICHHS- BOCCTAHOBJIECHUS.
VYpaBHEeHHS OKUCIICHHsI-BOCcCTaHOBNIeHUsI. CTeneHb okucaeHus. OKUCIUTeb U
BoccTaHOBHTEINb. COCTaBIEHUE ¥ YPABHUBAHUE OKUCITUTEIBHO-
BOCCTAHOBHTEIIPHBIX PEAKIIMI METOAOM 3JICKTPOHHOTrO OaaHca.
OKHUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B MPUPOJE, TPOU3BOACTBEHHBIX
npolieccax v )KU3HEICITeIIbHOCTH OPTaHU3MOB.

NN |~ |00

IIpakTH4Yeckue 3aHATHS

OK 01
OK 04

KonnuectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHbI
B XMMUHU U PACUEThI IO YPABHEHUSIM XUMHUUYECKUX peakuuil. Momp Kak
€MHUIIAa KOJINYECTBa BelecTBa. MoJisipHast Mmacca. 3aKOHbI COXPaHEHHUS
MAacChl ¥ SHEeprur. 3akoH ABoraapo. MossipHbIil 00beM ra3oB. OTHOCHTETbHAS
IJIOTHOCTH ra30B. PacyeTsl M0 ypaBHEHUSIM XUMUYECKUX PEAKIUN C
UCII0JIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBUS) Fa30B, KOJIMYECTBA
BEIECTBA.

Tema 2.2.

DIIEKTPOIUTHYECKAS

OcHOBHOE cofepKaHue

Teopernyeckoe 00yyeHue

N

Teopust 3aeKTpOIUTHYECKON qucconranu. oHbI. DJIEKTPOJIUTHI,




JTUCCOLIAALIAA U
HOHHBIA OOMEH.

HERJIEKTPOIuTHl. Peakiuu noHHOro oomeHna. CocraBieHHe peakyuil HOHHOTO
0OMEHa IyTeM COCTaBJICHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUN.
KuciioTHO-0CHOBHBIE peaklMy. 3aJaHusl Ha COCTABJIEHUE HOHHBIX PEaKIUi.

JlaGopaTopHble 3aHATUA

JlaGoparopHas padota "Tunbl XuMHUYECKUX peakuui'.

HccrnenoBanne TUTIOB (IO COCTaBY M KOJIMYECTBY UCXOAHBIX U 0Opa3yIOIINXCS
BEIIECTB) U MPU3HAKOB XUMHUYECKHUX peakiuii. [[poBenenue peakunii HOHHOTO
oOMeHa, oTpeielIeHne Cpeibl BOJAHBIX paCTBOPOB 3aaHMsI HA COCTAaBIICHHE
MOHHBIX PEaKIIH.

Pasznen 3 CtpoeHne H CBOICTBA HEOPraHMYECKUX BElIECTB.

Tema 3.1.
Knaccuduxarus,
HOMEHKJIaTypa u
CTpOECHHE
HEOPTraHWYECKUX
BEIIIECTB

OcHOBHOE coaep:kaHne

TeopeTnueckoe o0yueHune

[Ipeamer neopranndeckoi xumuu. Knaccudukaims HeopraHmuIecKux
BemecTB. [IpocThie u cinoxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX
BEIECTB (OKCUbI, TUAPOKCUIBI, KUCIOTHI, COJIN). B3auMoCBsI3b
HEOPraHMYECKUX BELIECTB. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrammueckue u amopdHbie BemecTBa THUITBI KPUCTAIUTMYECKUX PEIIETOK
(aTomMHast, MOJIEKYJISIpHAs, MOHHAS, METAINYECKasl). 3aBUCUMOCTD
(bU3UYIECKUX CBOMCTB BEIIECTBA OT TUIMA KPUCTAIITHICCKOU PEITETKH.
3aBUCUMOCTh XUMUYECKOM aKTUBHOCTU BEIIECTB OT BUJA XUMUUYECKOU CBSI3U U
TUTIA KPUCTAITNYECKOH pemeTku. [IpuarHbl MHOrooOpasus BEIIeCTB.

NN

IIpakTH4eckue 3aHATHS

HomeHknaTypa HEOpraHM4eCKHX BEIIECTB: HA3BAHUE BELIECTBA UCXOS U3 UX
XUMHUYECKOW (POPMYIIBI MIIM COCTAaBICHUE XUMHUYECKOU (POPMYIIBI UCXOMS U3
Ha3BaHuA BenlecTBa no MexayHapoanoi (MIOITAK) unu TpuBHaibHOM
HOMEHKJIIaType.

Pemenune mpakTudeckux 3aaHuil o KiiaccupuKanuy, HOMEHKIAType U
XUMHUYECKUM (hOpMyJiaM HEOPraHMYECKHX BEIECTB Pa3IMUHbIX KJIAaCCOB
(yrapsslii ra3, yrieKucibli ra3, aMMuUak, raieHas u3BecTb, HeraiieHas
U3BECTh, MUThEBAS COJIa U IPYTUX): HA3bIBATh U COCTABIISITH (DOPMYIIbI
XUMHUYECKUX BEIIECTB, ONPEACIISITh MPUHAJICKHOCTH K KJIaccy.

OK 01
[1IK 2.2




HcTounuku xumMuuecko nH(popmanuu (cpeicTB MaccoBOM MHPOPMALIMH, CETh
Wntepner u apyrue). Ilouck napopmannu no Ha3BaHUsIM, UICHTUPUKATOPAM,

CTPYKTYPHBIM (hopmysiam

Tema 3.2. ®uzuko-
XUMHYECKHE
CBOMCTBa
HEOPTraHUYECKUX
BCILICCTB

OcHoOBHOE coaep:xkaHue

TeopeTnueckoe o0yueHune

N

Mertamnbl. O0mue pusndyeckue 1 XuMHIecKue cBoiicTBa MetamioB. CriocoObl
IOJIy4EHHs. 3HAYCHUE METAJIJIOB M HEMETAJIJIOB B IIPUPOAE U
KU3ZHEAEATEIbHOCTH YEJIOBEKA U OPraHu3MoB. Koppo3us MeTasioB: BUIbI
KOPPO3HH, CIIOCOOBI 3aLIUTHl METAJIIOB OT KOPPO3UHU

Hemeramnbl. O61mue pusnyeckue 1 XUMHYECKUE CBOMCTBA HEMETAJUIOB.
Tunuunsie coiicTBa HemeTawioB [V- VII rpynmn. Knaccuduxanus u
HOMEHKJIaTypa COeIMHeHU HeMeTauioB. KpyroBopoTsl 6MOreHHBIX
3JIEMEHTOB B PUPOJIE

XHUMHUYECKHUE CBOWICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB
(OKCHIIOB, THIPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHN
CBOMCTB IPOCTBIX BEUIECTB, BOJOPOJHBIX COCIMHEHUH, BBICIIUX OKCUIOB U
TUAPOKCHUIOB.

IIpakTH4YecKkue 3aHATHS

CocraBiieHHE ypaBHEHUN XUMUUYECKUX PEAKLIHNA C yYACTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKUX BEUIECTB: METAJUIOB U HEMETAJIIOB; OKCHUJIOB
METaJIOB, HEMETAIIOB ¥ aM(pOTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUI U aM(POTEPHBIX THAPOKCUIOB; HEOPTAHUIECKUX COJICH,
XapakTePU3YIOLIMX UX CBOMCTBA. PenieHne mpakTuKo-OpUEHTUPOBAHHBIX
TEOPETUUECKUX 3aJJaHUi Ha CBOMCTBA, COCTaB, MOJIydeHHE U Oe30MacHoe
UCII0JIb30BAHUE BAXKHEUIIINX HEOPTAHNYECKUX BEILIECTB B OBITY U
IIPAKTUYECKOUN AEATEIbHOCTH YEITOBEKA.

OK 01
OK 02
[IK 2.2

Tema 3.3
Nnentudukamms
HEOPTaHUYECKUX
BEIIECTB.

OcHOBHOE cogepKaHue

10

JlabopaTopHble 3aHATUA

10

JlaGopaTopHas paboTa « XMMHUYECKHUE CBOMCTBA METAJIJIOBY.
Pemenue sxcrnepuMeHTaNIbHBIX 3a/1a4 M0 XUMUYECKUM CBOMCTBAM METAJIOB,
10 Pacro3HABaHUIO U MOJYYCHUIO COSTMHEHU METAJIJIOB U HEMETAJIIOB.

OK 01
OK 02
OK 03




Jlaboparopnast paboTa « XMMHUYECKHE CBOMCTBA KUCIOT.

Pemenue sxcriepuMeHTaNBHBIX 3a71a4 0 XUMUYSCKAM CBOHCTBAM KHUCIIOT.
NnenTudukamms HEOPraHMIECKUX BEIIECTB C HCIOIb30BaHUEM UX (DU3UKO-
XUMHYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIHMA

JlaboparopHast paboTta « XMMHUYECKHE CBOMCTBA OCHOBAHUI».

Pemenne skcniepuMeHTAIBHBIX 3a71a4 10 XUMUYECKUM CBOMCTBAM OCHOBAHUM.
Nnentudukanus HeOpraHMIECKUX BEIIECTB C UCIOJIH30BAHUEM UX (DU3UKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KAUYECTBEHHBIX PEAKIIUIM

Jlaboparopnas pabota « XUMHUYECKUE CBOMCTBA COJICI».

Penienne skcrnepuMEHTAIBHBIX 3a/1a4 0 XUMUYECKUM CBOMCTBAM COJICH.
Nnentudukaims HeOPraHMIECKUX BEIIECTB C UCIOJIH30BAHUEM UX (PU3UKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIINIM

JlaGopatopnas padota «KauecTBeHHbIE peaKklIMi Ha aHUOHBIY.
NnenTudukaiys HeOpraHMYeCKUX BEIIECTB C UCIOIb30BaHUEM UX (HU3UKO-
XUMHYECKUX CBOMCTB, XapaKTEPHBIX KaUYECTBEHHBIX peakinii. KauecTBeHHbIE
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHUS

Koncynpranms

XHUMHUYECKHUE pPCaKum. CBoiicTBa HCOPTaHNYCCKNUX BCUICCTB.

N

Paznen 4 CTtpoeHue U CBOWCTBA OPraHN4YeCKHUX BELECTB.

Tema 4.1
Knaccudukarnmus,
CTPOCHHE U
HOMEHKJIaTypa
OpraHUYeCKUuX
BEIIECTB.

OCHOBHOeE CcoJlep:KaHue

Teopernueckoe 00yueHue

[TosiBrieHME M pa3BUTHE OPraHUYECKOW XMMUU Kak Hayku. [Ipeamer
OPraHu4eCcKOM XUMUH. MeCTO U 3HaUCHUE OPraHUYECKOU XUMHUU B CUCTEME
€CTECTBCHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KAK MOPSAIOK COEAUHEHUSI aTOMOB B MOJIEKYJIE
COTJIACHO UX BaJ€HTHOCTU. OCHOBHBIE MOJ0KEHUSI TEOPUU XUMUYECKOTO
CTPOEHUS OpraHnYeCcKux coeauHeHuil A.M. bytiepoBa. YriaepoaHblil CKeIeT
OpraHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUUYECKOTO
cTpoeHus Mosekys. M3omepust u u3omepsl.

[Tonsitue o pynkumonansHoM rpymme. Paaukan. [TpuHuumne! knaccupukanuu
OPraHuYeCKUX COeAMHEHUN. MexXayHapoIHasi HOMEHKIIATYpa U IPUHLIHIIBI
HOMEHKJIATYpbl OpraHnyecKux coenuHeHuil. [lonsitue 06 azoTcoaepxKanmx

NN O

OK 01
I1IK 2.2




COCIMHEHHSIX, OMOJIOTMYECKN aKTUBHBIX BellecTBax (YriieBoAax, JKupax,
Oesikax u Ap.), BBICOKOMOJIEKYJIAPHBIX COEAUHEHUSAX (MOHOMED, MOJIIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTuveckue 3aHATHS 2

HoMeHKk1aTypa opraHiYecKuX COSIMHEHUN OTICIBHBIX KJIacCOB 2

(HaChIIIEHHBIC, HEHACHIIIICHHBIC ¥ ADOMATHYCCKUE YIIIEBOAOPOIbI, CITUPTHI,

(eHOJIBI, abETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.) CocTaBjicHHE

HOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB

OTJCNIBHBIX KJIACCOB, UCIOJIB3YS UX HA3BAHUS 110 CUCTEMATHICCKOU 1

TPUBHAJILHOM HOMCHKIIATYpE (3THIICH, alleTUIICH, TJIMIEPHH, (EHOI,

bopmanbaerua, yKCycHast KACJI0Ta, IIMIKH ). PacueTsl mpocTeiimeii hopMyIibl

OpPraHUYECKOM MOJICKYJIBI, UCXOS U3 AJIEMEHTHOTO cocTaBa (B %).

JlaGopaTopHble 3aHATUA 2

Jlabopatopnas padota "[IpeBparieHuss OpraHUIECKUX BEIIECTB MIPH 2

HarpeBaHuu'.
Tema 4.2 OcHoOBHOe coep:kaHne 10 OK 01
CaoticTba TeopeTuyeckoe 00y4eHue 6 OK 02
OpraHMaeCKuX DU3NKO-XMMUYECKUE CBOMCTBA OPraHMYECKUX COETUHEHHI OTAEeIbHBIX 2 OK 04
COEIUHEHHUIA. IIK 2.2

KJ1accoB (0COOCHHOCTH KJIacCU(UKAIMKA U HOMEHKIIATyphl BHYTPH KJlacca,
TOMOJIOTHYECKUHN Pl 1 0011as hopmyiia; u3omepus; puzndeckue CBONWCTRA;
XUMHYECKUE CBOMCTBA; CIOCOOBI MOTYUYEHUS):

-TIpeieNbHBIC YTIIEBOOPOIbI (AIKAHBI U IUKJIOATKaHbI). ['opeHne MeTaHna
KaK OJTMH U3 OCHOBHBIX MICTOYHUKOB TEILJIA B MPOMBIIUICHHOCTH U OBITY.
CBolicTBa MPUPOTHBIX YTIAECBOAOPOIOB, HAXOXKECHUE B IPUPOJIC U
IPUMEHEHHE aJIKaHOB,

-HeTnpenenbHbIe (aJKCHBI, AIKUHBI U aJIKaIUEHBI) 1 apPOMATUYECKUE
yII€BOAOPOIbL. ['OpeHne aneTnieHa Kak ICTOYHHK BEICOKOTEMIIEPATYPHOTO
TJIAMEHU JIUIS CBAPKH M PE3KU METAJIOB.




- KUCJIOPOJACOIeprKaIe CoeTMHEeHUs! (CIUPTHI U (PEeHOIIbI, KApOOHOBBIE
KHUCJIOTHI ¥ 3UPBI, AJIbJIETU/IBI U KETOHBI, XKUPBI, yriaeBobl). [IpakTuyeckoe
MIPUMEHEHUE ITWICHTJIUKOJIA, TulepuHa, henona. [Ipumenenue
dopManpaeruia, aueTaibAeruaa, yKCycCHOM KUciaoThl. Mblia Kak coiu
BBICHIUX KapOOHOBBIX KMCJIOT. MoloI1e CBONCTBA MbLa

- a30TcoJiepKalue COeUHEHUs (AMUHBI 1 aMUHOKHUCIIOTHI, OCJIKK).
BricokoMorekynsipHble COeIuHEHUS (CHHTETUYECKUE U OUOJIOTUYECKU -
aKTUBHBIE). MOHOMED, MOIUMEp, CTPYKTYpHOE 3BeHO. [lonmnmepuzanms
ATUJIEHA KaK OCHOBHOE HAaIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

['eneTnyeckas cBSI3b MEXKYy KJIacCaMU OPTraHUYECKUX COCTMHEHUIN

CBoiicTBa OPraHMYECKUX COCAMHEHUN OTACIbHBIX KJIACCOB (TpUBUATIbHAS
U MEXIyHapoIHass HOMEHKJIATypa, XUMHYECKHE CBOMCTBA, CIIOCOOBI
MOJIYYEHUS ): peJIeTbHbIC (AIKAHBI U IUKJIOAJIKAHBI), HETIpeIebHbIE (ATKEHBI,
AJIKUHBI U aJIKaINCHBI) 1 aPOMATUUYECKHUE YTIIEBOAOPOIbI, CITUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIOTHI ¥ 3PUPHI, ATbIECTUIbl U KETOHBI, AMUHBI U
AMUHOKHUCJIOTHI, BLICOKOMOJIEKYJISIPHBIE COCIMHEHUA. 3aaHus Ha COCTaBICHUE
YPaBHEHHI XUMHUUYECKUX PEaKIUi C y9acTHEeM OPTaHMYECKHX BEIECTB Ha
OCHOBAaHHMH UX COCTAaBa M CTPOCHMUSI.

IIpakTH4YecKkue 3aHATHS

CBoiicTBa OPraHMYECKUX COCAMHEHUN OTAEIbHBIX KJIACCOB (TpUBUAIbHAS U
MEXIyHapOHass HOMEHKJIATypa, XMMUYECKHUE CBOMCTBA, CIIOCOOBI
MOJIYYEHUS ): TIPEJIeTbHbIE (AIKAHbI U IUKJIOAJIKAHBI), HEMPEIeIbHbIE (ATKEHBI,
QIKUHBI U aJIKaJIMEHbI) U apOMATHYECKHUE YTIIEBOIOPOIbI, CIIUPTHI U (DEHOIHI,
KapOOHOBBIE KUCIOTHI ¥ YPUPHI, AIBICTHABI U KETOHBI, AMUHBI U
AMUHOKHCJIOTHI, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUA. 3aJJaHUs HA COCTABJICHUE
YpaBHEHUN XUMHUYECKUX PEaKLHil C yHaCcTHEM OpPraHUYECKUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U CTPOCHUS

JlabopaTopHble 3aHATUA

JlaGopaTtopnas pabota «IlomyueHue 3TUICHa U U3YUEHHUE €TI0 CBOMCTBY.

Tema 4.3

JlabopaTopHble 3aHATUA

OK 01




Nnentudukanms JIaGoparopnas padota: "Mnentuduxanus opraHn4ecKux COeIMHEHNN 2 OK 02
OPraHU4eCKuX CIIUPTOBY. OK 04
BEILECTB, UX JIaGopatopnas padota: "nentudukanus opraHuyecKuX COeIMHEHUN 2 [1IK 2.2
3HAYEHUE U aNbJIETUAOB U YTIIEBOJOBY.
MIPUMEHEHUE B buooprannyeckue coenrnenus. [Ilpumenenne u Ouosnoruyeckas poib
OBITOBOM U yriaeBoaoB. OKUCIEHHE YTIIEBOJOB - HCTOYHUK SHEPTUH KUBBIX OPTaHU3MOB.
MpOU3BOJICTBCHHOW | JlTabopaTopHast pabora: "HMneHTnuKanus opraHiuecKuX coeTMHEHUH 2
NS TENbHOCTH KapOOHOBBIX KUCIIOT
YeJIoBeKa

Jlaboparopnas pabora: "Vnentudukaius opraHudecKuX COeUMHEHUM 2

OEJIKOBY.

O6nactu npuMeHeHus aMUHOKUCTOT. [IpeBparieHust 6eKoB MUILK B

opranusMe. buonornyeckue GyHKIMH OEIKOB.
Pasznen S Kunernueckue M TepMOAMHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX 4
peaxkumi.
Tema 5.1 OCHOBHOE COIepKaAHUE 4 OK 01
CKopocTh Teopernueckoe 00y4yeHnue 2 |OKO02
XUMHYCCKUX CKOpOCTh peakIliu, €€ 3aBUCUMOCTh OT Pa3INYHbBIX (PAKTOPOB: MPUPOIbI 11K 2.2
peakiui. pearupyromnmx BEMIECTB, KOHIIEHTPAIUU PEAarupyolInX BEIIECTB,
XUMHYECKOE TEMITEPATYPhI U ILIOIMIAAN PEAKIIMOHHON MMOBEPXHOCTHU. TermoBbie A PeKTh
paBHOBECHUE XUMHUYECKUX peaKkuid. DK30- U SHIOTEPMUUYECKUE, PEAKIINH.

ObpaTuMoCTh peakiuii. XuMHUYeCKOe PaBHOBECHE U €T0 CMEILEHUE 0]

JeCTBUEM pa3IMYHBIX (AaKTOPOB (KOHLIEHTPAILMsI PEareHTOB WK IPOAYKTOB

peakuuy, JaBjieHUe, TEMIIEpaTypa) A1 CO3/IaHUs ONITUMAJIbHBIX YCIOBUN

IPOTEKAHUs XUMUUYeCKuX mpoueccos. [Ipuanun Jle [llatense

IIpakTH4ecKue 3aHATHS

Perenne nmpakTHKO-OpHUEHTUPOBAHHBIX 33/JaHUI HA aHaIN3 (AKTOPOB, 2

BIIUSIOIINX HA U3MEHEHUE CKOPOCTH XMMUYECKOW PEaKIiu, B T.4. C MO3ULIUN
AKOJIOTHYECKH 11€JIECO00pa3HOro MOBECHHS B OBITY U TPYHOBOM
NEATENbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U OKPYKAIOIIEH
MIPUPOIHOM CPEJIBI.




Pemrenne npakTuKoO-OpMEHTUPOBAHHBIX 3aJAHUI HA IPUMEHEHUE TPUHIUIIA
Jle-IllaTenbe nid HAXOXICHUSA HANIPaBICHUS CMEILLEHUSA PAaBHOBECHS
XUMHYECKOM peaKIuu U aHaJIu3 (PaKTOPOB, BIUSIOIIUX HA CMEIICHUE
XUMHUYECKOTO PABHOBECHSI.

Pasnesn 6 PacTBophl. 6
Tema 6.1 OcHOBHOE coiep:KaHne 2 OK 01
ITonsaTHE O TeopeTnueckoe o0yueHune 2 OK 02
pacTBOpax. PactBopenue kak Gpuanko-xumMudeckuii mporecc. PactBopbl. CriocoOsr 2 1K 2.2

NIPUTOTOBIICHUS PacTBOPOB. PacTBopuMocTh. MaccoBasi 107151 paCTBOPEHHOTO

BeriecTBa. CMBICHT MMOKa3aTesl MPEASIbHO TOMYCTUMON KOHIIEHTPAITUH U €T0

UCIIOJIb30BaHKE B OLICHKE KOJIOTHUECKOW 0€30MaCHOCTH.

[TpaBuia 3KOJIOTHYECKH I1eJIeCO00Pa3HOTO MOBEJACHUS B OBITY U TPYIOBOM

JEATEITBHOCTH B LIEJISAX COXPAHCHHS CBOCTO 3JI0POBbS U OKPYIKAOIICH

IPUPOTHOM CPebl; ONMACHOCTh BO3JICHCTBUS HA )KUBBIC OPTaHU3MBI

OTIPEICJICHHBIX BEIECTB.

Perrenne npakTHKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HA PACTBOPHI,

UCITOJIb3yeMBbI€ B OBITOBOM M IIPOU3BOJICTBEHHOM JEATEILHOCTH YeI0BEKa
Tema 6.2. OCHOBHOE cojiep:KaHne 4 OK 01
HccnenoBanue JlaGopaTopHble 3aHATHS 4 | OKO04
CBOMCTB pacTBOpOB | JlabopaTtopHas paborta «[IpurotoBiieHHEe pacTBOPOBY. 2 11K 2.2

[IpuroroBiieHre pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpauu (c

IPAKTUKO-OPUEHTUPOBAHHBIMH BOTIPOCAMM).

Jlabopatopnas padota «OmnpeneneHue cpeabl BOJHBIX PACTBOPOBY. 2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/Iep:KaHue (colep:KaHue MPUKJIATHOT0 MOYJIs1)
Paznen 7 XumMusi B ObITY M NPOU3BOJICTBEHHOM 1EATEJILHOCTH YeJI0BEKA. 6 OK 01
Tema 7.1 OCHOBHOE CoIepKaAHUE 6 OK 02
Xumus B ObITY U TeopeTnyeckoe 06ydeHHe 2 |OK04
NPOM3BOJACTBEHHON | HoBelilne JOCTHKEHUS XUMHUYECKOM HAYKH M XUMUYECKON TEXHOJIOrHU. PoJib 2 OK 07
NEATENBLHOCTH XUMUH B 00ECIIEUCHUH SKOJIOTUUECKOM, SJHEPTETUYECKOM U MUILEBOM 1K 2.2
YeJI0BeKa 0e30macHOCTH, Pa3BUTUH MEIUIIUHEL. [IpaBuia moucka u aHaan3a XUMHUIECKOM

MH(pOpPMAIINK U3 PA3JIMYHBIX UICTOUHUKOB (Hay4yHas U y4eOHO-Hay4Has




JUTEpaTypa, CpeJCcTBa MaccoBOi nHbopmanuu, cetb MTHTEpHET)

IIpakTH4ecKkue 3aHATHSH

[Touck u aHanM3 KEMCOB O MMPUMEHEHUN XUMUYECKHX BELIECTB U TEXHOJIOTUM C
ydeToM Oyayiien npohecCHOHAIBHOM AeSTEIPHOCTH IO TEMaM: BaKHEHIIINE
CTPOUTEIbHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHBIE MaTEPUalbl, KpACKU, CTEKJIO,
KepaMuKa, MaTepUaibl Il JJIEKTPOHUKH, HAHOMATEPUAJIbl, TCKCTUIIbHBIE
BOJIOKHA, ICTOYHUKH DHEPTUU, OPTAaHUYECKUE U MUHEPaATbHBIC YI00peHuUs,
JIEKapCTBEHHBIEC BEIECTBA, OBITOBAS XUMHUSI.

3amura: [IpeacraBienue pe3yabTaToB pelieHus KecoB B (hopMe MUHHU-
JIOKJIaJIa C MPE3eHTalNE

JlaGopaTopHble 3aHATUSA

JlaGopatopnas padota «BricokoMoneKysipHbie coeuHenus. Pacno3naBanue
IUIACTMACC U BOJIOKOH).

KOHCYJILTaIII/I}I O606HIGHI/I€ H CUCTCEMAaTHU3alusd I10 XUMUYCCKHUM CBOMCTBaM OPraHUYCCKHUX
BCHICCTB

IIpome:kyTOouHas aTTecTanus Mo Aucuunanye (1uddepeHIMpoOBAHHBIN 324€T)




3. YCJIIOBUsA PEAJIM3AIIUN IMPOT'PAMMBbI
OBIIEOBPA3OBATEJBHON IUCIIUIIJIAHBI

3.1. TpeboBaHuss K MHUHUMAJIbHOMY  MAaTE€pPUAIbHO-TEXHUYECKOMY
o0ecreyeHuto

Jlns  peanuzanuy  TporpaMMbl JAUCIHUILIMHBI MPEIyCMOTpPeHa YyueOHas
XUMHYEcKas 1abopaTopus.

OGopynoBanue y4eOHOro KaOuHeTa (HAIVISIAHBIE MOCOOMS): HAOOPHI
IApPOCTEPKHEBBIX MOJENEH MOJIEKYJ, MOJEIM KPUCTAUIMYECKUX PELIETOK,
KOJUICKIIUM TPOCTBIX M CIOXHBIX BEIIECTB W/WJIM KOJJICKIIUU TOJMMEPOB;
KOJUICKIIMS TOPHBIX MTOPOJT U MUHEPAJIOB, Tabyniia MeHieneeBa, yueOHbIe (PUITbMBI,
1 poBble 00pa30BaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacTBa oOy4YeHHN: KOMIIBIOTEp C YCTpOHCTBaMU
BOCTIPOU3BEACHUS 3BYKa, IPUHTED, TEIECBU30P.

Ob6opynoBanue 1adopaTopum U padoUYnX MecT J1a0OpPaTOPHM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MHKPOCKOI, MPEIMETHbIE W TOKPOBHBIE
CTeKJIa, TUTAHIIETHI JUIsl KaleldbHBIX peaknuii, QuibTpoBalibHas Oymara,
CTEKJIIHHBIC TMPOOUPKU, PE3MHOBBIC MNPOOKH, HAOOpP PEAKTUBOB, CTCKIISTHHBIC
NaJOYKH, IITATUBBI ISl MPOOUPOK; MEpPHbIE HWJIMHIPHI, BOPOHKU CTEKIISIHHBIE,
BOPOHKHM JenuTenbHble nuauaapudeckue (50-100 mut), CTYNKA € TMECTHUKOM,
dapdopoBrie damiku, GUIBTPEI OyMaKHBIC, SJIEKTPOIUIUTKH, JIa0OpaTOpHBIE
IITAaTUBBI, CIHUPTOBBIE TOPEJKH, CIHUYKHU, TPUOOp AJIA TOJydeHHUs Ta30B (WU
npoOupKa ¢ Ta300TBOJHOW TPYOKOM), JeprKaTeau s MPOOUPOK, CKISHKH IS
XpaHEHHS] PEaKTUBOB, pPa3JaTOYHbIE JOTKU; XUMUUYeckue crakansl (50, 100 u 200
MJT); IImaTend; MepHble mpooupku (Ha 10-20 mur) u mepHbIe KOooObI (25, 50, 100 1
200 mu), BoasiHas OaHsl (MJIM TEPMOCTAT), CTCKISHHBIC IMAJIOYKH,; KOHUYECKHUE
K008I 117151 TUTpoBaHus (50 u 100 Mi1); MHAUKATOPHBIE MTOJIOCKHU VISl OTIPEICIICHHS
pH u crangapTHas MHAUKATOPHAS [IKAJIA; YHUBEPCATbHBIN HHANKATOP; TUIIETKA HA
1, 10, 50 ma (umu go3atopel Ha 1, 5 m 10 mu), OGrOpeTKH UIsi TUTPOBAHUS,
MeauimHckue mmpuikl Ha 100-150 M, maGopaTopHbIE W/WIM aHATUTHYECKUE
Bechl, pH-MeTphl, cymunbpHbIH mKad, u Ap. 1adopatopHoe 000pyI0BAHUE.

3.2. HundopmanuoHHoe odecriedeHne peaau3aluu NporpamMmabl

Jist peanuszanuu  mporpamMMbl  OMONMHMOTEYHBIH (OHI 00pa3oBaTEIHLHOM
OpraHu3aliy JOJDKEH WMETh MeYaTHBIC /WA JIEKTPOHHBIE 00pa30BaTelbHBIC U
WH()OPMAITMOHHBIE  PECYpChl, PEKOMEHJOBAaHHBIC JUIsI  WCIIOJNB30BAaHUS B
o0Opa3oBaTeILHOM MPOIIECcCe, HE CTapiie 5 JeT ¢ MOMEHTA U3/IaHMUs.

laopuensn  O.C, OctpoymoB W.I. Xumus mus npodeccuit u



CHEUANTbHOCTEN TEXHUYECKOTO MPOPMIIs: YIEOHHUK AJI CTYI. YUPEKIECHUN Cpe.
npo¢. obpazoanus. — M., 2020.

I'abpuensn O.C, OctpoymoB WN.I'., OctpoymoBa E.E. u ap. Xumusa mis
npodeccuii U crnenuanbHOCTE €CTECTBEHHO-HAYYHOTO NpoQuis: y4eOHUK s
CTYy.I. YUpeKJeHuit cpel. npod. oopazoBanus. — M., 2020.

la6bpuensna  O.C., OctpoymoB MW.I'' Xwumus pgna npodeccut u
CHEUANTbHOCTEH COLMAIBHO-PKOHOMUYECKOTO W TyMaHUTAPHOTO Mpoduiei:
y4eOHHUK ISl CTYI. YUPEeXKIACHUH cpea. npod. oopazoBanus. — M., 2021.

Epoxun F0.M., KoBanesa N.b. Xumus mais npodeccuit u crnenuanbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAy4yHOro mnpoduieil: ydyeOHUK i CTYyA.
yupexaeHuit cpesl. npod. odpazosanus. — M., 2020.

Epoxun IO.M. Xumus: 3agaun u ynpaxkHeHus: ydeb. mocobue ajis CTy.
yupexaenuit cpesl. npod. odpazosanus. — M., 2020.

Epoxun FO. M. CO0pHUK TECTOBBIX 3aJlaHUI 110 XUMHUHU: yueO. mocobue ajs
CTYyJI. YUpEXKIeHUM cpe. npod. oopazoBanus. — M., 2022,

Epoxun 1O. M., KoBaniera U. b. Xumus nis npodeccuit u crenuaibHOCTEH
TEXHUYECKOTO PO, DICKTPOHHBIN yueOHO-METOIUUECKUH KOMIUIEKC. — M.,
2020.

CnankoB C. A, OctpoymoB N.I'., I'abpuensu O.C, JlykbsinoBa H.H. Xumus
st mpodeccuil M CNEeNMATbHOCTEM TEeXHUYECKOro mnpoduis. DIEKTPOHHOE
NpUIOKEeHHE (JIEKTPOHHOE yueOHOe U3aHue) JUIsl CTY . YUPEXKIEeHU! cpell. mpod.
obpazoBanusi. — M., 2022.

3axapoB B.b., MamonTtoB C.I'., Conun H.M. O6mas Ouomnorus. 10 ki
Pabouas Terpaas. — M., 2016.

Kamenckuii A.A., Kpukcynos E.A., [laceunnk B.B. O6mas 6uonorus. 10—
11 k1. — M., 2019.

Koncrantunos B.M., Pa3anosa A.I1. O0mas 6uosorust. Yue0. moco-oue mist
CIIO. — M., 2020.

MamonTtos C.I'., 3axapos B.b. O6mas yueonuk mis CeysoB — M., 2019.

VY4eOnble mocoOusi, amantupoBaHHbIe K TpeboBanusiMm DPI'OC cpemnero
obmrero oopazoBanus (pa3paboTaHHbIE TPEMOaBATEIEM U MPOIICAIINE IPOTICAYPY
AKCHEPTU3HI).

HNHTepHET-pecypcsl:

WwWWw.chem.msu.su (DeKkTpoHHass OMOINOTEKA IO XUMUN).

www.enauki.ru (narepHeT-u3aHue Ui yuutelied « EcTecTBeHHbIC HAYKH»).
www.lseptember.ru (meroguueckas rasera «llepBoe cCeHTAOPA).



http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/

www.hvsh.ru (kypHain «XuMusl B IIKOJIEY).

www.hi].ru (xypHan «XuMus U KU3HBY).

https://ege.sdamgia.ru/ pemry EI'J
http://himege.ru/teoriya-ege-himiya/ xumus «Iloaroroska xk EI'9»

4, KOHTPOJIb MW OIEHKA PE3YJbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHON IUCIUIIJIAHBI

KoHTpons ®  oOIlGHKa  pe3yabTaTOB  OOYYEHHUS  OCYIIECTBIISACTCS
mperojaBarejieM B Ipolecce IMPOBEACHUS  NPAKTHYCCKUX  3aHATHH U

7a00paTOpHBIX pabOT, TECTUPOBAHMS, a TAKKE BBINOJHEHUS OOYYaIOIMIMMUCS
WHJUBUIYaJbHBIX 3a/JlaHUM, TMPOEKTOB, HUCCIEAOBaHUU. Pe3ynpTaThl 00yueHHs
OTPENIEIIAIOT, YTO 00YUaAIOIINECs IOJHKHBI 3HATH, IOHUMATh U IEMOHCTPUPOBATH 11O
3aBEPIICHUU U3YyUYCHUS NUCUUTUINHBI.

Jlns hopmMupoBaHus, KOHTPOJIS U OIEHKU PE3yIbTaTOB OCBOSHUS YueOHOM
JTUCIUIUIMHBI UCTIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPONPUSITHM, MPEICTaBISIONIAS
co00l KOMIUIEKC Yy4YEOHBIX MEPONPHUATHH, COTJACOBAHHBIX C pe3yJbTaTaMu

o0ydenus u chopmynupoBaHHbIX ¢ yaetoM OI'OC CO0 (mpeaMeTHbIe pe3yIbTaThl

no auctuiuinae) 1 @I'OCCIIO.

XUMHNYCCKHX
OJIEMCHTOB U IIPpUpPOJa
XHUMHUYECKOM CBSI3U

dbopMyIbl COEAMHEHUH B
COOTBETCTBUU CO
CTETNEHbIO OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,
UCXOJsI U3 BAJIGHTHOCTH U
ANEKTPOOTPHUIIATEIEHOCTH

Ne | OK/TIK Pasnen/Tema Pesynprat 00ydueHus THOBI OLIEHOYHBIX
MEpONPUITUI
OCHOBHOE COJICp)KAHUE
1 Paznen 1. OcHoBBI DopmyJHpPOBATH
CTpOEHUS BEIleCcTBa 0a3oBble MOHATHS U
3aKOHbI XMMHHU
11. |OK1 Ctpoenue aToMoB CocraBnars xumudeckue | 1. Tect «Ctpoenue

aTOMOB XHMHYECKUX
AJIEMEHTOB M IPUPOJIa
XAUMHAYECKOM CBS3MY.

2. 3agayu Ha
COCTaBJICHHE
XUMHYECKUX POpMYI
JIBYXaTOMHBIX
coeMHEHUH (OKCHIOB,
Cyab(GUI0B, THAPUIOB U
T.IL.).

3.3agaHus Ha
HCIOJIb30BaHUE
XUMHWYECKOH CUMBOJIMKH
Y Ha3BaHUU COEAUHCHUI
110 HOMEHKJIAType
MEKIYHApOJHOTO COK03a
TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBHAIIbHBIX Ha3BAHUI
JUISL COCTaBJICHUS



http://www.hvsh.ru/
http://www.hij.ru/
http://himege.ru/teoriya-ege-himiya/

XUMHYECKUX POPMYIT
JIBYXaTOMHBIX
coeHeHuM (OKCUIOB,
Cynb(UIO0B, THAPUIOB U
T.IL.) U APYTUX
HEOPraHUYeCKUX
COCIUHEHHUN OTACIbHBIX
KJIACCOB.

1.2

OK 1
OK 2

[Tepuonnueckuii
3akoH u Tabmuna J[.1.
MenneneeBa

XapakTepu3oBaTh
XUMHNYCCKHEC 3JICMCHTHI B
COOTBCTCTBHU C UX
M0JIO)KEHUEM B
NIEPUOIUYECKON CHCTEME
XUMHNYECKHUX JIEMCHTOB
J.1.Menneneena

1. Tect «Merammyeckue
/ HEMETAJLINYECKUE
CBOIICTBA,
ANEKTPOOTPHUIATEIHHOCTD
U CPOJICTBO K DJIEKTPOHY
XUMUYECKUX DJIEMECHTOB B
COOTBETCTBHE C UX
ANIEKTPOHHBIM CTPOCHUEM
U HOJIOKEHUEM B
IIEPUOANYECKON CHCTEME
XHMUYECKHX DJIEMEHTOB
J.1. MenneneeBay.

2. [lpakTudeckne
3aJaHMs Ha
YCTaHOBJICHUE CBS3H
MEXTy CTPOCHUEM
aTOMOB XHUMHUYECKHX
2JIEMEHTOB U
MIePUOIUUECKIM
W3MEHEHHEM CBOMCTB
XHMUYECKHUX DJIEMEHTOB
U UX COeOUHEHUN B
COOTBETCTBHMU C
MOJIO)KEHUEM
[Tepuoauueckoit
CHCTEME.

3. I[IpakTuko-
OPUCHTUPOBAHHBIC
TEOPETUYECCKUE 3aIaHUS
Ha XapaKTepU3aIuio
XUMHYECKUX JIEMEHTOB:
«Mertamnnueckue /
HEMETAUIMYECKHE
CBOMCTBA,
AMEKTPOOTPHUIIATEIIBHOCTD
U CPOJCTBO K 3JIEKTPOHY
XUMHYCCKUX DJICMEHTOB B
COOTBETCTBHE C UX
AJNIEKTPOHHBIM CTPOCHUEM
Y HOJIOKEHUEM B
NEPUOAUYECKON CUCTEME
XUMHUYCSCKUX DJIEMCHTOB
J.1. MennaeneeBay

Pazgea 2.

Xapakrepu3oBartb




XuMuueckKkue

THIIbI XUMHYECCKHUX

peaknuu peakumi
2.1 | OKO01 | Tumbl XUMHYECKUX CocraBiaTh peakuuu 1. 3ajaun Ha
OK 04 | peaxnwmii COCIMHEHUS, COCTaBJICHUE YpaBHEHHM
pasnokeHus, oOMeHa, peaxuii:
3aMelICHHUS, - COCIUHCHUS,
OKHUCITUTEIHHO- 3aMeIICHUs, pa3I0KeHUs,
BOCCTAHOBHTEJIHHBIE oOmeHa;
peakuuu - OKHCJIHTEIBHO-
BOCCTaHOBHUTEIHHBIX
peakuui ¢
UCTIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.
2. 3ajaum Ha pacuer
MacChl BEIIECTBA WITH
00béMa
ra30B [0 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wiu 00bEMY
OJIHOTO M3 yJaCTBYIOIIUX
B PCAKIIUU BEIIECTB;
pacu€Tsl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA)
MIPOIYKTOB PEAKITHH,
€CJIM OJIHO U3 BEIIECTB
UMEeT NPUMECH.
2.2 Onekrponutudeckas | CocTaBisATh ypaBHEHHS 1. 3aganus Ha
JiccoLranus u XUMHYECKUX PEeaKInu COCTaBJICHUE
HWOHHBIN 0OOMEH HOHHOTO OOMEHa ¢ MOJIEKYJISIPHBIX U
y4acTHEM MOHHBIX peaKkiui ¢
HEOPraHUYECKUX y4acTUueM KHUCIOT,
BEIIECTB OCHOBaHHI U COJICH,
yCTaHOBJICHHE
M3MEHEHHUS KUCIOTHOCTH
Cpelibl
2. JJTaboparopHas pabota
"THUIbl XUMHUYECKUX
peakuii"
3 Pazgea 3. Ctpoenune | UccienoBarb cTpoeHHe
U CBOMCTBA U CBOMCTBA
HEOpPraHu4ecKUuX HEOPraHMu4YecKHX
BellleCTB BellleCTB
3.1 | OKO01 | Knaccuduxkamus, Knaccuduuuponats 1. Tect «HomeHnknatypa
I[IK 2.2 | HOMeHKIaTypa u HEOpPraHUYECKHe Y Ha3BaHUE
CTpOEHHUE BEIIIECTBA B HEOPraHUYECKUX
HEOPraHMYECKUX COOTBETCTBUU C HX BEIIECTB UCXOJIS U3 UX
BEIIIECTB CTpOEHUEM XUMHYECKOH HOopMyITbI

WM COCTABJICHHE
XUMUYECKOH (GOpMYIIBI
UCXOJsl U3 Ha3BaHUs
BELIECTBA 110
MEXAYHAPOAHON WIIH




TPUBHAIIBHOU
HOMEHKJIAType».

2. 3aja4ym Ha pacyer
MaccoBOM JJ0IH (Macchl)
XAMUYECKOTO 3JIEMEHTA
(coenHEeHMs)B MOJIEKYIIE
(cmecn).

3. IlpakTuueckue
3aJ]aHus 0
KJaccu(pukanuu,
HOMEHKJIAType H
XUMUYECKUM (PopMyIiam
HEOPraHNYECKUX
BEIIECTB PA3TUIHBIX
KJIACCOB.

3.2

OK 01
OK 02
IK 2.2

DU3NKO-XUMHUYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcraHaBiMBaTh
3aBUCUMOCTD
(U3UKO " XUMUYECKUX
CBOWCTB HEOPTraHMYECKHUX
BELIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaKXKe TUIa
KPUCTaJUIMYECKOU
pelieTKu

1. Tect «OcobenHOCTH
XUMHYECKUX CBOIICTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(POTEPHBIX
TUJIPOKCHUJIOB U COJICH».
2. 3agaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKUX PEAKINH ¢
y4acTHEM TPOCTHIX U
CJIOKHBIX
HEOPraHUYECKHUX
BEIIECTB: OKCHIOB
METaJIJI0B, HEMETAJIOB U
aM(OTEepHBIX AITEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHHH U
aMdoTepHbIX
TUAPOKCHJIOB,
HEOPraHUYECKHUX COJICH,
XapaKTEPHU3YIOUTUX HX
CBOMCTBA M CIIOCOOBI
MTOTYYCHHUS.

3. IIpakTuxo-
OPUCHTHUPOBAHHBIC
TEOPETHYCCKUE 3aITaHUS
Ha CBOMCTBA U
MOJIy4YeHUe
HEOPraHUYECKHUX
BEIIECTB

3.3

OK 01
OK 02
OK 03

WNnentuduxanms
HEOPraHMYECKUX
BEIIECTB

Hccnenosath
KaueCTBEHHbIE PEaKLIUU
HEOPraHUYEeCKUX
BEIIECTB

1. IlpakTuko-
OpUEHTHPOBAaHHbBIE
3aJIaHUs IO COCTaBJICHUIO
XUMHUYECKUX PEaKIMii ¢
y4acTHEeM
HEOPraHNYecKuX
BEIIIECTB, HCIIOJIB3yEeMBbIX
JUISL X UACHTU(HUKALHH.




2. JlaboparopHas pabora:
"XHUMHYECKHE CBOMCTBA
MeTauioB"

3. JlaboparopHas pabora:
«XUMHYECKHE CBOMCTBA
KHCIIOT»

4. JTabopatopHas pabota
«XUMHAYECKHE CBOMCTBA
OCHOBaHHID»

5. JJaboparopHas pabora:
«XUMHAYECKHE CBOMCTBA
colein»

6. «KauecTBeHHEIE
pEaKIuy Ha AaHHOHBD)

Pa3nen 4. Ctpoenne
U CBOiiCTBa
OpPraHUYeCcKux
BellleCTB

HccnenoBars cTrpoeHue
M CBOMCTBa
OpPraHuYecKUX BellecTB

4.1

OK 01
IK 2.2

Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHUYEeCKUX
BEIIECTB

Knaccuduuuponats
OpraHNYecKHe BEIIeCTBa
B COOTBETCTBHUH C UX
CTPOEHHEM

1. 3aganus Ha
COCTaBJICHUE HAa3BAHMI
OPraHuYeCKuX
COEIUHEHNN IO
TPUBHAIIBHON WIIH
MEXyHapOHOU
CHUCTEMATHYECKOU
HOMEHKJIaType.

2. 3amaHus Ha
COCTaBJIEHUE MOJIHBIX U
COKpAILEHHBIX
CTPYKTYPHBIX (hOopMYyIT
OpraHNYeCKUX BEIECTB
OT/IEJbHBIX KJIACCOB.
3.3amaun Ha
ompe/esieHue
npocTeue GopMyIibl
OpraHu4ecKou
MOJIEKYJIbI, UCXOIS U3
AIIEMEHTHOTO COCTaBa (B
%)

4. JTabopatopHas pabora:
«lIpeBpanienue
OpraHNYeCKUX BEIIECTB
IIPU HarPEBAHUNY.

4.2

OK 01
OK 02
OK 04
IIK 2.2

CBolicTBa
OpPraHUYEeCKUX
COEIMHEHUN

YcraHaBIuBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHYECKUX CBONCTB
OPraHUYECKUX BEILECTB
OT CTPOECHUS MOJIEKYIT

1. 3amanus Ha
COCTaBIIEHUE YPaBHEHHIA
XUMHYECKUX PEaKIuil ¢
y4acTUEM OPTaHUUYECKUX
BEIIECTB Ha OCHOBAHUHU
UX COCTaBa M CTPOCHUSI.
2. 3amanus Ha
COCTaBIIEHUE YPaBHEHHIA
XUMHUYECKUX PEaKIni,




WJUTIOCTPUPYIOITUX
XUMHYECKUE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaKuuii U FTeHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB Pa3HBIX
KJIACCOB.

3. Pacuernble 3a1auu 10
YPaBHEHUSIM PEAKLIHN C
Y4aCTHEM OpPTraHUYECKUX
BEIIIECTB.

4. JIaboparopnas padoTa
"[lonmyuenue sTuneHa U
W3Y4YEHHUE €ro CBOMCTB" .

4.3. | OK 01 Unentuduxanms Hccnenosarts 1. [IpakTuxo-
OK 02 | opranmueckux KAaueCTBEHHBIC PEaKLIUH OPUEHTUPOBAHHBIE
OK 04 BENIECTB, UX 3HAYEHUE | OPTraHUYECKUX 3aJaHusA II0 COCTABJIEHUIO
[IK 2.2 | u npuMeHEeHHE B COEOUHEHNN OTAEIBLHBIX XUMHYECKUX PEAKINH ¢
OBITOBOM U KJIACCOB Y9aCTHEM OPTaHUYECKUX
MIPON3BO/ICTBEHHOMN BEIIIECTB, B T.4.
e TETHHOCTH WCIIOJIB3YEMBIX IS UX
YeJIoBeKa uAeHTU(UKALNH B OBITY
Y TIPOMBITIICHHOCTH.
2. JJaboparopHnas pabora:
"Unentuduxarus
OpraHUYeCcKUX
COCMHEHUN CIUPTOB"
3. JlTaboparopHnas pabora:
"Unentuduxarus
OpraHUYecKUX
COEIMHEHUH aJIbJIETUJI0B
U yIJIeBOJOB".
4. JIaboparopnas paboTa:
"Unentuduxamnus
OpraHNUYecKHUx
coelMHEeHU KapOOHOBBIX
KHUCTIOT".
5. JITaboparopHas pabora:
"Unentuduxanus
OpraHNYeCcKHUx
COEIMHEHUN OeJIKOB".
5 Pazpeu S. Xapakrepu3oBaTtb
Kunernueckne u BJMSIHHE PA3JIUYHBIX
TepMOAMHAMHUYECKHE | (PAKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHE H CKOPOCTh
NPOTEKAHUS XHMHYECKHX peakuui
XMMHYECKHX
peakumi
5.1 | OKO01 | Cxopoctb XapakTepu3oBaTh IIpakTuko-
OK 02 | XMMHYECKUX pEaKIMH. | BIMSIHUE KOHIEHTPALUH | OPUEHTHUPOBAHHbBIE




IIK 2.2

XHUMHYECKOE
paBHOBECHE

pearupyroumux BEIecTB U
TEMIIEpATyphl Ha
CKOPOCTh XUMHUYCCKUX
peakuuii
XapakTepu3oBaTh
BIIMSAHNUEC U3MCHCHU S
KOHIOCHTpAaluK BCIICCTB,
peakuuu cpeabl U
TEMIIEPATypPHI Ha
CMCUICHUEC XUMHNYECKOI'O
paBHOBECHS.

TEOPETUYECKUE 3aJAHUS
Ha aHanu3 (aKTopoB,
BIIUSIIOLIUX HA U3MEHEHUE
CKOPOCTH XUMHUYECKOU
peaxkuuu. [IpakTuko-
OPUEHTUPOBAHHBIE
3aJlaHus Ha IPUMEHEHHE
npunuuna Jle- [larense
JUISL HAXOXKJICHUS
HAIpPaBJICHUS CMEIIECHUS
PaBHOBECHS] XMMUYECKOMN
peaxkuu 1 aHaIu3
($hakTOpOB, BIUSIONINX HA
CMEIIeHNE XUMHYECKOTO
paBHOBECHS.

6 HccnenoBath HCTHHHBIE
Pasnen 6. PacTBopbl | pacTBOpBI € 3aJaHHBIMH
XapaKTepUuCTHKAMH
6.1 | OKO01 | IlonsaTtue o pactBopax | PaznmmuaTh HCTUHHBIE 1. 3apauu Ha
OK 02 pacTBOpLI IIPUTOTOBJICHUE
IIK 2.2 PacTBOpPOB.
2. [lpaktuko-
OPUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbIE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIESITEIbHOCTH YeJIOBeKa
6.2 | OKO0l1 | UccnemoBanue UccnenoBath Gpusmko- 1. JlaGoparopHas
OK 04 | cBOMCTB pacTBOPOB XUMHYECKHE CBOMCTBA pabora:
IIK 2.2 HMCTUHHBIX PaCTBOPOB "[IpuroroBnienune
pacTtBopoB"
2. JlaGopatopHas
pabora:
«OrmpeneneHue cpeabl
BOJIHBIX PAaCTBOPOBY.
I IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:kaHMe (Co/iep:KaHue MPUKJIATHOTO
MOIYJIs1)

7 Paszgen 7. OuennBaTth 3amuTa keiica (c
Xumus B ObITY U NocJIeACTBUSA OBITOBOM | yueToM Oyayuuei
NMPOU3BOACTBEHHOMI U NPOU3BOJACTBEHHOM npogeccuoHaIbLHOM
AeATeJIbHOCTH JAeITeJIbHOCTH YeJIOBeKa | 1esiTeJIbHOCTH)
JeJ10BeKa ¢ NMO3ULHUI

IKOJIOTHYECKOM
0e30macHOCTH
7.1 | OKO0O1 | Xumus B ObITY U OnenuBats nocnenctsus | Keiic (¢ yuerom Oymymieit
OK 02 | mpou3BOACTBEHHOU ObITOBOI 1 npogeccuoHaIbHOU
OK 04 | nestenbHOCTH IIPOU3BOJACTBEHHOMN NeSITEIbHOCTH)
OK 07 | uenoBeka JESATEIBHOCTH YeJIOBeKa ¢ | TeMbl KeiCcoB:
K 2.2 no3unuii akosornueckon | 1.Mcnons3oBanue

0€e30I1aCHOCTH

MCTAJIJIOB B OHCPT'CTUKC.




2. Bausinue
ra3o00pa3HbIX BEIOPOCOB
HYHEPreTUYECKOU
IPOMBIIIJICHHOCTH Ha
OKPYKaIOILYIO Cpeny.

3. Ucnonb3oBanue HepTH
U TIPOJTYKTOB €€
nepepaboTKU Ha
HHEPTEeTUIECKUX
OPEINPUATHSIX.

4. Tlonumepsl Ha cityxk0Oe
DHEPTETUKH.

5. HoBbie Matepuansl s
COJIHEYHBIX OaTapei.

1. JlaGoparopnast
pabora:
«BBICOKOMOJIEKYIISIpHBIE
COCIIMHEHUSI.
Pacnio3naBanue
TUTACTMACC ¥ BOJIOKOH.
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