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1. MACHHOPT PABOYEM IMPOT'PAMMBI YYEEHOI'O ITPEJIMETA
XUumMus
1.1. Ob6sacTh NPpUMeEHEHHUS MPOrPAMMBI
Pabovas mporpamma y4eOHOTO mpenMeTa SBISETCS COCTAaBHOW YacThIO MPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpazoanust (CIIO) mporpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO

3BeHa 1o cneuuranbHocTd 12.02.01 «ABranmoHHble TPUOOPHI U KOMILJIEKCHD».

1.2. MecTo y4eOHOro nmpeaMera B CTPYKType NPOrpaMMbl NOATOTOBKH CHEIHATHCTOB
cpeIHero 3BeHa
YueOHblli mpeaMer «XUMHS» SBISETCS MPEeIMETOM 00I1e00pa3oBaTeIbHOTO IMKIIA

(6a30BbIi YPOBEHB).

1.3. Ilesn 1 3aga4um y4eOHOr 0 peaMeTa, Tpe0OBaHUS K Pe3yJbTaTaM 0CBOCHHS Y4e€0HOI0
npeaMera
1.3.1 e yyeOHOrO0 mpeamera

CopepxaHue mporpamMmbl yueOHOro mpeameTra «XHMHUsS» HalpaBlIeHO Ha JOCTHIKEHHE
CHEAYIOIIUX LETIEeH:

— (opMUPOBaHHE CHCTEMBbl XUMUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHONH KapTUHBI MHpPa, B OCHOBE KOTOpPOM JIeKaT KIIIOYEBbIE IOHSATHS,
(yHIaMeHTalbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHUE U MOHMMAaHUE
CYIIHOCTHU JOCTYIHBIX 0000IIeHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJIEHHE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHUS;

— ¢opMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAaX MO3HAHUS BEIIECTB U
XMUMHUYECKUX PEaKIui, HEOOXOIUMBIX JUIsl MPUOOPETEHUS YMEHUN OPHUEHTHPOBATHCS B MHpE
BEIIECTB M XUMHUYECKHX SBJICHUN, MMEIOIIUX MECTO B MPHPOJAE, B TNPAKTHUUECKON U
MTOBCETHEBHOM JKU3HH,

— pa3BUTHE YMEHHUH U CIOCOOOB JEATEIBHOCTH, CBSA3aHHBIX C HAOIIOJAECHUEM H
00BSICHEHHEM XMMHUYECKOT0 3KCIIEPUMEHTa, COOI0AeHUEM MpaBuil 0e30MacHOro oOpalieHus ¢

BCIICCTBAMH.

1.3.2 Il;nannpyemblie pe3yabTaThl 0CBOCHHUsI y4eOHOro npeamera B coorsercTBun ¢ ®I'OC

CIIO u na ocaose ®I'OC COO

Kox u Ilnanupyemble pe3yJIbTaThI OCBOCHHUS JUCIHILTHHBI
HauMeHoBaHue O6mme JucuunInHapHbie
dhopmupyembIx
KOMIIETCHIUi




OK 01. Bribupats
CIIOCOOBI pEIIeHHs
3a7a4
pogeCCHOHATHFHOM
JeATENbHOCTH
MPUMEHUTENBHO K
Ppa3IUYHBIM
KOHTEKCTaM

B yacTu Tpynosoro
BOCTIMTAHUS

- TOTOBHOCTB K TPYZY, OCO3HAHHE
[IEHHOCTH MAacCTepCTBa,
TPYAOIIIO0HE;

- TOTOBHOCTb K aKTUBHOM
JIESITEITBHOCTH TEXHOIOT HICCKOMH
¥ COITMAJILHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh WHUITMUPOBATH,
IUTAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKYIO ICATEIHLHOCTD;
- HHTEpEeC K pa3InyHbIM chepam
npodeccuoHATBHOM
JIeSITeIIBHOCTH,

OrJiafieHNe YHUBEPCATBLHBIMH
Y4eO0HBIMH MO3HABATEILHBIMH
NeHCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE
JNelCTBUS:

- CaMOCTOSITEIILHO
(dbopmynupoBath U
aKTyaJII3UpOBaTh NPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYLLECTBEHHBIN
MpU3HAK UJIW OCHOBAHUA JIA
CpaBHEHWUs, KacCu(UKAUU U
000011eH S ;

- OMpeneNniTh Henu
JeSITeIbHOCTH, 3a7aBaTh
napaMeTpsl U KpUTEPUH UX
JOCTIDKEHHUS,

- BBISIBISITH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHS B
paccMaTpUBaeMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBHI B
JeSITeITbHOCTD, OIEHUBATH
COOTBETCTBHE PE3yIbTAaTOB
LIeJIIM, OLICHUBATh PUCKU
MOCTIEICTBHIA AEATEIbHOCTH;

- pa3BUBaTh KpPEeaTUBHOE
MBIIUICHUE TP PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 6azoBbIe UcCCJIeN0BATEIbCKIE
neflcTBUA:

- BIIQJETh HaBBIKaMH y4eOHO-
HCCIIEI0BATENBCKOM U MPOEKTHOM
JeSITeITbHOCTH, HABBIKAMHU
paspereHus mpooieM;

- BBIIBJIATH IPUYIUHHO-
CIICZICTBEHHBIE CBSI3H U
aKTyaJIM3UPOBATH 33124y,
BEBIJIBUTATH THITOTE3Y €€
pelIeHnsI, HAXOIUTh apTyMEHTHI
JUTS TOKA3aTEeTbCTBA CBOMX
YVTBEpKJCHUH, 3aaBaTh
TapaMeTphl U KPUTEPUH
pelIeHus;

- aHAIM3WPOBATH TTOTYICHHEIC B
XOZIe PeIIeHNs 3a7a9u
Pe3yABTATHI, KPUTUIECKH
OLICHNBATDH UX JOCTOBEPHOCTH,
MIPOTHO3MPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

- BIIAJICTh CHCTEMOM XMMHUYECKHIX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIOJIATAFOIIUE TOHATHUS
(XMMHYECKHIi 2JIEeMEHT, aTOM, 3JIEKTPOHHAsI 000I0UKa
aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOUTAIN aATOMOB, HOH,
MOJIEKYNa, BaJIEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTENIEeHb OKUCIIEHUS, XUMHUYECKasl CBA3b, MOJb,
MOJISIpHAsl Macca, MOJISIPHBIN 00beM, YIIIepOJHbIH
cKener, (yHKIMOHAIIbHAS TPYIINA, paIuKall,
U30MEepHsl, U30MEPhl, TOMOJIOTHUECKUH psif,
TOMOJIOTH, YTJIEBOOPO/IBL, KUCIOPOI- U
a30Tco/epIKaIle COSUHEHHs, OMOJIOTHYECKH
AKTHBHBIC BENIECTBA (YIIIEBObI, KUPHI, OCIIKH),
MOHOMED, NMOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KPHCTAJUTNUECKask PEIIeTKa, THITbl XUMHYECKHX
peaxiuii (OKUCIUTENbHO-BOCCTAHOBUTEBHBIE, IK30-1
SHJIOTEPMHYECKHUE, PEaKIIMd HOHHOTO 0OMeHa),
PacTBOp, MEKTPOIUTHI, HEITEKTPOIHUTHI,
ANIEKTPOIUTHUYECKAs TUCCOLMALINS, OKUCITUTEb,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOH peaKiny,
XMMHUYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOpHUs
XMMHYECKOT0 CTPOCHMS OpTaHHuecKuX BemecTB A.M.
Bytneposa, Teopus 3JEKTPOIUTUYECKOM
JIMccolMalny, nepuoanyeckuit 3axkon .M.
MeHzeneeBa, 3aKOH COXpaHEHHs Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
(haxToNOrMYecKre CBEACHUS O CBOMCTBAX, COCTaBE,
MOJIy4EHHUH U 0€30MaCHOM HCIIONb30BaHUH
BaKHEHMIINX HEOPraHMYECKUX U OPTaHUYECKUX
BEILECTB B OBITY M IPAKTUIECKON AESTENBHOCTH
JEJI0BEKa;

- YMETb BBIABIISTh XapaKTEpHbIE NIPU3HAKU U
B3aMMOCBSI3b U3y4UEHHBIX NIOHATHH, IPUMEHSThH
COOTBETCTBYIOIIUE MOHATHS IIPH ONUCAHUU CTPOCHUS
U CBOWCTB HEOPraHMYECKUX U OPTaHUUECKHUX BEIIECTB
U UX MIPEBPAIECHNH; BBIBIIATH B3aUMOCBA3b
XMUMUYECKUX 3HAHUH C MOHATUSIMU U
MPEICTABICHUSMHU IPYTUX €CTECTBEHHOHAYIHBIX
MPEIMETOB;

- YMETb UCIIONIb30BaTh HANMEHOBAHUS XUMUIECKHX
COEIMHEHUI MEXIYHAPOIHOTO COK03a TEOPETUUECKON
Y TIPUKJIaTHOW XMMHH U TPUBUAIIHbBIC HA3BAHUS
Ba)KHEHIINX BEIIECTB (3THIIEH, alleTUIICH, TIIUIEPHH,
thenon, popmanbrerna, ykCycHast KUCIOTA, TIIHUINH,
YrapHbI{ ra3, YIJIEKUCIbIM I'a3, aMMHUaK, ranieHas
W3BECTh, HETAIlICHAs! N3BECTh, INTHEBAS COMA U
JIPYTUX), COCTABIATH (DOPMYITBI HEOPTaHUIECKUX U
OPraHWYECKHX BEUIECTB, YPABHEHNS XUMHIECCKIX
peakiuii, OOBSICHSIT NX CMBICH; TOATBEPKIATh
XapaKTepHbIE XUMHIECKHE CBOICTBA BEIIIECTB
COOTBETCTBYIOIINMH SKCIIEPUMEHTAMH U 3aITUCIMHU
YpaBHEHUN XUMHUYECKUX PEAKLINML;

- YMETh yCTaHABIMBATh MPUHAICKHOCTh H3YdEHHBIX
HEOPraHMYECKHUX W OPTraHMYECKHX BEIIECTB K
OIpeIeIeHHbIM KJlaccaM U TPYIIaM COeMHEHHH,
XapaKTepHU30BaTh X COCTAB M BaXKHEHIINE CBOWCTBA;
OIPEEIATh BUIBI XUMUYECKUX CBsI3ed (KOBaJICHTHA,
WOHHAs, METaJUTHUeCKas, BOJXOPOIHAs), TUIIBI
KPHUCTAJUTMUECKHUX PELIETOK BEIECTB;
KIacCH(UIIMPOBATh XUMHUIECKUE PEAKIIHH;

- c¢(hopMHPOBATH MPEICTABICHUS: O XUMUYECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA,
POJIM XUMHH B TTIO3HAHWU SIBIICHUI IPUPOJIBI, B




- YMETh IEPECHOCUTh 3HAHUS B
MTO3HABATENBHYIO U
MPAKTHICCKYIO 00JIACTH
SKU3HEIESITEILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS
W3 Pa3HBIX MPEAMETHBIX
obJiacreit;

- BBEIJBUTATL HOBBIE HJIEH,
MpejyIarath OPUTrHHAIBHBIC
TTOJTXO/IbI U PEIICHUS;

- CIIOCOOHOCTH UX
KCIIOIL30BAHUS B
MMO3HAaBaTEIbLHON U COIIUATILHON
MPAKTHUKE

(hopMHpPOBaHUM MBIIIICHUS U KYJIBTYPbI THIHOCTH, €€
(hyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM 1St
pemIeHust MPaKTHYECKNX 3a7ad U 3KOJIOTHIECKH
00OCHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM Cpere;

- YMETh POBOJIUTH PACUETHI 10 XUMHYECKUM
(hopMynam ¥ ypaBHEHHSIM XUMHUYECKUX PEaKIHH C
UCIIONIb30BaHUEM (PU3NYECKHX BEIHYHH,
XapaKTEepPHU3YIOIINX BEIIECTBA C KOTMIECTBEHHON
CTOpPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS)
ra3oB, KOJIMUECTBA BELIECTBA; UCIIONb30BATh
CHCTEMHBIE XMMUYECKHE 3HAHUS JUISl TIPUHATHS
pelIeHNi B KOHKPETHBIX )KU3HEHHBIX CUTYaIMsX,
CBSI3aHHBIX C BEIECTBAMH M X NPHUMEHEHHEM

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIC
CpeIcTBa MOMCKa,
aHaM3a u
UHTEPIIPETAIIUH
uHbopmanuu u
UH(OPMAaILMOHHBIC
TEXHOJIOTHH ISt
BBIMOJTHCHHUS 3a1a4
npodeccruoHaTbHOM
JeSATEIIbHOCTH

B o0:1acTH HEeHHOCTH HAYYHOI' 0
TO3HAHMS:

- chopMuUpOBaHHOCTH
MHUPOBO33pPEHHS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
Ppa3BUTUA HAYKH U
OOIIECTBEHHOMN TTPAKTUKH,
OCHOBAHHOI'0 Ha JMAJIOTe
KYNBTYP, CHOCOOCTBYIOILETO
OCO3HAHHMIO CBOETO MECTa B
MOJIUKYJIETYPHOM MHUDE,

- COBEpLICHCTBOBAHUE SI3bIKOBON
U YUTATENbCKON KYIbTYpPbI KaKk
CPEICTBA B3aUMOJEUCTBUSA
MEKAY JTIObMH U TO3HAHUS
MHpa;

- OCO3HAHME LIECHHOCTH Hay4YHOU
JeATEIbHOCTH, TOTOBHOCTh
OCYIIIECTBIISITh IPOEKTHYIO U
HCCIIE0BATEIbCKYIO
JEATENbHOCTh MHANBUYAIbHO U
B IpyIIIE;

OsjageHne yHuBepcaIbHbIMH
Y4eOHbIMH MO3HABATEILHBIMHU
NelCTBUAMM:

B) pa6ota ¢ uHpopManueii:

- BJIAJICTh HABBIKAMU MOTYICHHS
nH(pOpMaNNH N3 UCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOATEILHO
OCYIIIECTBIISTH TIOMCK, aHAJIH3,
CHCTEMaTH3aLHIO0 U
MHTEPIPETANNI0 HHPOpMAIN
pa3nUYHBIX BUIOB U (hopm
TIPE/ICTaBIICHUS;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX
(hopmaTax ¢ y4eToM Ha3HAUCHUS
“HPOPMAINH U TIENIEBOU
ayJUTOPHUH, BEIOUpAS
ONITUMAIIEHYIO (POPMY
TIPE/ICTAaBICHUS U BU3YaJIH3alnH;
- OLIEHHMBATh JJOCTOBEPHOCTH,
JETUTUMHOCTH HH(OpMaImy, ee
COOTBETCTBHE TIPABOBBIM U
MOpPaJIbHO-3THYECKIM HOpMaM;

- HCTIONb30BATh CPE/ICTBA
MH()OPMAIMOHHBIX U

KOMM YHHKaIIMOHHBIX
TEXHOJIOTHH B PEIICHUHN

- YMETb TUIAHUPOBATH M BHIITOIHATH XUMUUECKHUH
AKCTIEPUMEHT (IpEBpAILeHNs] OPraHMYECKHUX BEIIECTB
NPY HAarPEeBaHUH, TTOJy4eHHEe TUIICHA U U3YYEHHUE ero
CBOJCTB, KaUeCTBEHHbIE PEAKIINK Ha aJIbJIETHIb,
KpaxmaJl, yKCYCHYIO KHCIIOTY; JieHaTypanus OelIKoB
NPY HArPEBaHUH, [IBETHBIC PEAKIINU OCIIKOB;
MPOBOJIUTH PEaKIMK HOHHOTO OOMEHa, ONpeeNsTh
Cpeny BOJHBIX paCTBOPOB, KAUECTBEHHbBIE PEAKIH Ha
cynb(at-, KapOOHAT- ¥ XJIOPHUA-aHUOHBI, HA KaTHOH
AMMOHMA; peIIaTh OKCIICPUMEHTAJIBHBIC 3aJa4u 110
TemaM "Mertasuibl" 1 "HemeTtannsr'") B COOTBETCTBUM C
MpaBUJIaMH TEXHUKH 0€30MacHOCTH MPH 0OpaIleHuH C
BEIIIECTBAMH U JIaOOPaTOPHBIM 000pYyIOBaHUEM;
MPE/ICTABISTE PE3yNbTaThl XMMUYECKOTO
SKCHEepPUMEHTa B (popMe 3aIlicH ypaBHEHHI
COOTBETCTBYIOIIMX peakuuii u GopMynnupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- yMETh aHAJM3UPOBATh XUMHUYECKYIO HH(OPMALHIO,
MOJIy4aeMYIO U3 pPa3HbIX UCTOYHUKOB (CPEICTB
MaccoBoi nH(popManuu, ceTb VIHTepHET U apyrue);

- BJIAJIETh OCHOBHBIMU METOZIaMH HAYYHOTO ITO3HAHUS
BEIIECTB M XUMHUIECKUX SIBJICHUH (HAOJII0IeHHE,
U3MEpEHUE, IKCIICPUMEHT, MOJIETTMPOBAHUE);

- YMETb IPOBOIUTH PACUETHI 10 XUMHUECKUM
(dopMynaM 1 ypaBHEHHSIM XMMHUUYECKHX PEAKIUH C
UCIIOJIB30BAaHUEM (PH3UYECKUX BEIHYUH,
XapaKTEePHU3YIOIINX BEIIECTBA C KOTMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaIbHBIE YCIIOBHS)
ra3oB, KOIMYECTBA BEIIECTBA; UCIIONH30BATh
CHCTEMHBIC XMMUYECKHE 3HAHUS VISl TIPHUHATHSA
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYaIMsAX,
CBSI3aHHBIX C BEIIECTBAMH M UX IIPHIMEHEHHEM




KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHM3aLMOHHBIX 33724 C
cobiroieHreM TpeboBaHui
SPTOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcocOepeskeHus, MPaBoOBBIX
U 3THYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM
0€30MacHOCTH;

- BJIaJICTh HaBBIKAMHU
pacno3HaBaHuUs U 3aLIUThI
uHdopmanuu, NHGOPMALTOHHON
0e30MacHOCTH JTUYHOCTH,

OK 04. DddexTrBHO
B3aUMOJIENICTBOBATh U
paborats B
KOJIJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BHUTHIO,
CaMOCTOSITETIBHOCTH U
CaMOoOIIpe eI CHHIO;

-OBJIaJICHHE HaBbIKAMHU y4eOHO-
HCCIIeI0BATEIbCKOM, TPOSKTHOM
U COIIMAILHON JIESATEILHOCTH,
Ogi1aieHNe YHUBEPCAJBHBIMH
KOMMYHMKATHUBHBIMU
JNeHCTBUSIMU:

0) coBMecTHasl 1eATEIbHOCTD.
- IOHUMAaTh U UCIIOJIB30BAaTh
IIPEUMYILECTBa KOMAHIHON U
UHAUBUIYaJIbHON paboTHhI;

- IPUHUMATh LIEJTH COBMECTHOM
JeATEIIbHOCTH, OPraHU30BbIBATh
Y KOOPJIMHUPOBATH JIEHCTBHSA MO
ec JOCTHKEHHIO: COCTaBIIATh
IUIaH JEMCTBUM, paclpeacsaTh
POJIM C y4ETOM MHEHUM
YYaCTHUKOB 00CYXIaTh
pe3ynbTaThl COBMECTHOM palboTHI;
- KOOPJMHUPOBATh U BBIOJIHATH
paboTy B YCIOBHAX pEasbHOTO,
BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO
B3aNMO/ICHCTBHS,

- OCYILIECTBIISATH TO3UTHBHOE
CTpaTernuecKoe MOBEACHUE B
Pa3IUIHBIX CUTYaIHsAX,
MIPOSIBIISITE TBOPYECTBO U
BOOOpaxkeHue, OBITh
VMHHIMATHBHBIM

OsgJjageHne yHUBepcAIbHBIMHA
peryJsiTHBHbIMH JefiCTBUSIMMU:
T) NpUHATHE ce0s M APYruX
J1oaen:

- IPUHUMATh MOTHBEI U
apryMEHTHI JPYrHuX JIOJIeH Ipu
aHaJIM3€ PE3yIbTaTOB
JIeATENbHOCTH;

- IPU3HABAThH CBOE IPaBO U
TIPpaBoO APYTHUX JIIOJCH Ha
OIITOKW;

- pa3BMBaTh CIOCOOHOCTH
TIOHUMATh MUP C TTO3HIAN
JpYroro 4enoBeKa;

- YMETb TUIAHUPOBATH M BHIITOIHATH XUMUUECKHUH
AKCTIEPUMEHT (IpEBpAILeHNs] OPraHMYECKHUX BEIIECTB
MIPU HarpeBaHUH, NOTyYEHUE ITUIIEHA U U3YYEHHE ero
CBOJCTB, KaueCTBEHHbIE PEAKIIMK Ha aJIbJIETHIbI,
KpaxmaJl, yKCYCHYIO KHCIIOTY; JieHaTypanus OelIKoB
NPY HArPEBaHUH, IIBETHBIEC PEAKIINU OCIIKOB;
MPOBOJIUTH PEaKIMK HOHHOTO OOMEHa, ONpeeNsTh
Cpeay BOJHBIX PaCTBOPOB, KaUECTBEHHbIE PEaKLIUU Ha
cynb(at-, KapOOHAT- ¥ XJIOPHUA-aHUOHBI, HA KAaTHOH
aMMOHHUSI; pelaTh SKCIIEpUMEHTANbHbIE 33a]a4H TI0
TemaM "Mertasibl" 1 "HemeTamnsl'") B COOTBETCTBHH C
MpaBUJIaMH TEXHUKH 0€30MacHOCTH MPH 0OpaIleHuH C
BEIIIECTBAMH U JIaOOPaTOPHBIM 000pYyIOBaHUEM;
MPEACTABIATh PE3Y/IbTaThl XUMHUUECKOTO
JKCIIEpUMEHTa B (hopMe 3alncH ypaBHEHUt
COOTBETCTBYIOIIUX peakiuii u GOpMyIHpPOBaTh
BBIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

OK 07.
ConeicTBoBaTh
COXpaHCHUIO

B o6s1acTH 3K010TrMYECKOr0
BOCHUTAHUS:
- chopMupOBaHHOCTH

- c¢(hopMHPOBATH MPEICTABICHUS: O XUMUYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHONW KapTUHBI MUPA,
POJIM XUMHH B TTIO3HAHWU SIBIICHUH NPUPOJIBL, B




OKpY:Karollen cpe/bl,
pecypcocOepeskeHuto,
TIPUMEHSATH 3HAHUS 00
M3MEHEHHH KJIMMaTa,
TIPHUHITATIBL
OepeKITUBOTO
TIPOU3BOJICTBA,

3¢ PEeKTUBHO
JIeIiCTBOBATD B
Ype3BBIYaNHBIX
CHUTYaIHsIX

SKOJIOTHYECKOHN KYJIbTYPHI,
TMIOHUMAaHUE BIIMSHUS COIMAILHO-
SKOHOMHMYECKUX MPOIIECCOB HA
COCTOSIHUE MTPUPOIHOM U
COLIMAJILHOM CpeJibl, OCO3HAHUE
I00AILHOTO XapakTepa
9KOJIOTHYECKUX TPOOIIeM;

- TUITAaHUPOBaHUE U
OCYIIIECTBIIEHUE JIEUCTBUMN B
OKpYKarolien cpejie Ha OCHOBE
3HaHUS LIeJIe yCTOWYHBOrO
Pa3BUTHS YEJIOBEUECTBA;
aKTHBHOE HETIPUSITHE IEHCTBUH,
MIPUHOCSIIMX BPEN OKpYKarolien
cperne;

- YMEHHUE MPOTHO3UPOBATH
HEOJIaronpusTHHIC
JKOJIOTHYECKHUE MOCIIEICTBHS
MpEeINTPUHUMAEMbIX JIEHCTBUIA,
MpeoTBpalaTh UX;

- pacuiMpeHue onbiTa
JIeITEILHOCTH DKOJIOTHYECKOM
HaIpPaBJIEHHOCTH;

- OBJIaJICHHUE HaBbIKAMH y4eOHO-
HCCIIEA0BATENIbCKOM, MPOEKTHOM
U COIIMAJILHON IESATEILHOCTH,

(hopMHPOBaHUM MBIIIICHUS U KYJIBTYPbI IMYHOCTH, €€
(hyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM 1St
pELICHNs MPAKTUYECKUX 3a/1a4 U IKOJIOTUYECKU
00OCHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM Cpere;

- YMETb COOJIIOIaTh NPaBUIIA SKOJIOTUIECKH
1esIecoo0pa3Horo MOBEICHUS B OBITY U TPYHTOBOMH
JIESITEbHOCTHU B IIEJISIX COXPAHEHUS CBOETO 3/J0POBBS
U OKPYKaIOIEH MPUPOAHOH Cpebl; YUUTHIBATh
OINAaCHOCTh BO3JEHCTBUS Ha KUBBIC OPIraHU3MBI
OIIpEeJIeNIEHHBIX BEIIECTB, IOHUMAas CMBICIT ITOKA3aTeNs
IpeAeabHON TOMyCTUMON KOHIIEHTPAIH




2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPE/IMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Bua yueOHo# paGoThl O0bem yacoB

O0bem y4eOHOT0 NMpeaMeTa 69
O0beM yueOHbIX 3aHATHIT 69
B TOM YHCJIE:

TEOpEeTUIEeCKoe 00ydeHNE 33

1a00PATOPHO-TIPAKTUICCKUE 3aHATHUS 36
KoHncyabTanuu -
IIpome:kyTouHasi aTTecTanus B (popMe KOMIIEKCHOTO -
auddepeHIIPOBAHHOIO 3a4eTa BO 2 ceMecTpe




2.2. TemaTnuyeckuii IUIaH U coiep:kanue yueOHoro npeamera XUMMUSA

HaumenoBanue Conep:xanue y4eOHOro MaTepraJa (OCHOBHOe M IPo(ecCHOHAILHO-OPUEHTHPOBAHHOE), 1a00paTOpPHbIE U O0beM yacos | Dopmupyemsbie
pa3/iesioB U TeM NpaKTHYeCKUe 3aHATUS, NPUKJIATHON MOTYIb KOMIIeTeHIIUH
1 2 3 4
OCHOBHOE colep:KaHHe 66
Pa3nen 1. OcHOBBI CTPOEHUsI BellIeCTBA 6
Tema 1.1. OCHOBHOE colep/KaHNIe 4
CrtpoeHue aToMOB Teopernueckoe o0yueHue 2
XAMUYECKUX CoBpemeHHas MoJienb CTpoeHHs aToMa. CUMBOIMYECKUH SI3bIK XUMHUH. XUMUYECKHUI 311eMEHT. DJIeKTPOHHAs
SJIEMCHTOB U koH(puryparus aroma. Knaccudukaiiis XAMAYECKUX 3JIEMEHTOB (-, P-, d-31eMeHThI). BajeHTHbIE 37eKTPOHBIL. )
npupoja BasieHTHOCTb. DJeKTpOHHAs MIPUPOJIa XUMHUYECKOH CBSI3U. DJIEKTPOOTPHULATENFHOCTE. BUIBI XMMUYECKO CBA3U
XUMHYCCKOH CBSI3H (kKoBajICHTHAsI, MOHHASI, METAJJIMYECKAasl, BOMOPOIHAs) M CIIOCOOBI ee 00pa30BaHuUs
IIpakTHYecKHue 3aHATHS 2 OK 01
Pemienue 3aiaHuil Ha UCIIOJIB30BAHUE XUMHUYECKON CUMBOJIMKY U HA3BaHUI COEIMHEHUH 110 HOMEHKJIATYpe
MEK/IYHApOJAHOTO COI03a TEOPETUUECKON M MPUKIIATHON XMMUHU U TPUBUAJIbHBIX HA3BAHUM JIJIs1 COCTABJICHUS
XUMHUYECKHUX (DOPMYJT IBYXaTOMHBIX COEIMHEHHUH (OKCHIIOB, CYIb(UIO0B, THAPUIOB U T.I1.) H APYTUX
HEOPraHWMYECKUX COEIUHEHUN OTAEIBbHBIX KIACCOB. 2
IIpakTHyeckue 3aJaHNsl HA YCTAHOBJICHUE CBSI3U MEXY CTPOCHUEM aTOMOB XMMUYECKUX DIIEMEHTOB U
NEPUOIUYECKUM U3MEHEHHEM CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U UX COEIMHEHHI B COOTBETCTBHUH C IIOJIOKEHUEM
Ilepuoauueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHHe 2
Iepromuueckuit IIpakTHYyecKkue 3aHATHS 2
3aKOH U TabJuIa IIepnonuueckas cucrema xumuueckux anemenToB .M. Menneneesa. ®usnueckuii cmbicn llepuonnyeckoro
H.1. Menneneesa 3akoHa J[.1. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XUMHUYIECKUX IEMEHTOB, 00pa3yeMbIX UMH
IIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUM C IIOJ0KEHHEM XUMHUUYECKOr0 dIeMeHTa B [Iepronudeckoit OK 01
cucreme. MupoBo33peHueckoe U HaydHoe 3HaueHue [lepuonnyeckoro 3akona .M. Menneneesa. [Ipornossr J[.1. OK 02
MenzeneeBa. OTKPBITHE HOBBIX XUMHUYECKUX HJIEMEHTOB. 2
Pemenune npakTHKO-OPHUEHTHPOBAHHBIX TEOPETUIECKUX 3aJAHUI HA XapAKTEPU3ALHMIO XUMHYECKHAX 3JIEMEHTOB
«Meranandaeckue / HEeMETaNTMYECKUE CBONCTBA, 3JIEKTPOOTPULATEIHHOCTh XMMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHH C UX DJIEKTPOHHBIM CTPOCHUEM U IOJOKEHUEM B IIEPHOJUIECKON CUCTEME XUMUYECKHX 3IIEMEHTOB
J.1. MenneneeBay
Pazjnen 2. XumMuyeckne peaknuu 10
Tema 2.1. Tunsr OcHOBHOE coliep:kaHne 4
XUMHYECKHX TeopeTnyeckoe odyueHue 2
peaximit Knaccudurkarms 1 THITBI XUMHYECKHUX PEAKIMN C ydacTHEM HeopraHudeckux BemecTB. CocTaBiieHne ypaBHEHUH OK 01
peaKnuii COeMHEHNs], PA3I0KEHHS, 3aMEIICHNs, 0OMEHA, B T.4. PEAKIMH TOPEHHS, OKNCIICHNS -BOCCTAHOBIICHHS. 2

ypaBHeHI/Iﬂ OKHCIIeHHsI-BoccTaHOBeHMs. CTeneHb okucieHus. OKUCIUTENb U BoccTaHoBUTENb. CocTaBiacHUE U
YpaBHUBAHHUEC OKUCINUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOAOM BJICKTPOHHOI'O Oananca. OKHCIIUTEILHO-
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BOCCTAHOBUTCJIbHBIC PCAKIIMHN B IPUPOAEC, MPON3BOACTBCHHBIX MpoHeCCax 1 KU3HCACATCIIbLHOCTU OPTaHU3MOB

IIpakTnyeckne 3aHATHSA 2
KonmuecrBennsie oTHOmEHU B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUH U PacyeThl 110 YpaBHEHHIM
XMMHUYECKHUX peakiid. Moib Kak eMHUIa KOJTMYeCcTBa BeniecTBa. MossipHas Macca. 3aKOHBI COXPaHEHHUsI MacCChI
1 3Hepruu. 3akoH ABoraapo. MossipHbIif 00beM ra3oB. OTHOCHTENBbHAS INIOTHOCTH T'a30B. PacyeTs! o 2
ypaBHEHHSIM XUMHYECKHX PEaKIUil ¢ HCIONb30BaHNEM Macchl, 00beMa (HOpMallbHBIE YCIOBHS) ra30B, KOJINYECTBA
BEIIECTBA
Tema 2.2. OcHOBHOE cofiep:KaHne 4
Onexrponutuueckas | Teopermdeckoe odydenue 2
JMCCOLUALMS U Teopust AeKTPOIUTHYECKOH Jrcconraiy. VIOHBI. DIEeKTPOIUTHI, HEANIEKTPOIUTHL. Peakunu nonHoro ooMeHa.
MOHHBII1 0OMEH CocraBneHue peakiyii HOHHOO OOMEHa ITyTeM COCTaBJICHHs MX TIOMHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHH. 2
KucnorHo-ocHOBHBIE peaklyu. 3a/laHusi Ha COCTaBJICHUE MOHHBIX PEaKIni
JlaGopaTopHble 3aHATHS 2 OK 01
JlaGopatopHas pa6ota “THITbI XUMHYECKMX PEaKIHii”. OK 04
HccnenoBanue TUIOB (IO COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOIIMXCS BEIIECTB) M PU3HAKOB 5
XMUMHUYECKHX peakiuil. [IpoBeneHne peakuuii HOHHOro oOMeHa, ONpeielieHUe CPe/ibl BOJHBIX PACTBOPOB. 3a/1aHUs
Ha COCTAaBJICHWE MOHHBIX peaKLuil
KonTtpoabHasn CtpoeHue BemecTBa U XMMUYECKUE PeaKkIun 2
padora 1
Pazpnes 3. CTpoeHue 1 CBOWCTBA HEOPTrAHUYECKHX BellecTB 16
Tema 3.1. OcHOBHOe coiep:KaHue 4
Knacendpuranms, TeopeTnueckoe 00yueHHe 2
HOMCHKJIaTypa 1 [penmer Heoprannueckoi xumun. Kiaccupukarms HeopraHu4ecKuxX BemecTB. [IpocThie 1 CIOKHBIE BEIEeCTBa.
CTpOCHHC OCHOBHBIE KJIACCHI CIIOKHBIX BEUIECTB (OKCHIBI, THAPOKCHUIBI, KHCIOTHI, COH). B3anMOCBS3b HEOpraHMYECKIX
HEOpPTaHMICCKUX BEILECTB. ArperaTHble COCTOSHUA BenlecTBa. Kpucraimyaeckue 1 aMopQHbIe BEIecTBa. TUITBI KPUCTATITMIECKHUX 2
BCIIECTB pelIeToK (aToMHasl, MOJISKYJIsIpHasl, HOHHAsI, MeTaJUTHIecKas). 3aBUCUMOCTh (PU3NYECKHX CBOWCTB BEIIECTBA OT
THUINA KPUCTAIIIMYECKON pelleTKH. 3aBUCUMOCTh XUMHIECKOH aKTUBHOCTH BEILIECTB OT BUa XUMUUECKON CBSI3H U
THUIA KPUCTAIIMIECKON penieTku. [IpudanHbpl MHOr000pa3usi BEIIEeCTB OK 01
IpakTHYecKHe 3aHATHS 2 OK 02
Homenknatypa HeOpraHMYECKHUX BEIIECTB: Ha3BAHME BEIIECTBA MCXO/I U3 NX XUMHUIECKOH (hOPMYIIBI HITH
COCTaBJICHHE XUMHUYECKOW (OPMYJIbI HCXO/Is M3 Ha3BaHMs BelecTBa o mexayHapoauoii (MIOIMAK) umu
TPUBUAIBHONM HOMEHKJIATYpeE.
Pemenne npakTHIecKux 3aJaHMi 10 KiacCH(HUKAIMU, HOMEHKIAType H XUMUIECKUM (hopMyllaM HEOPTaHHYECKUX
BEIIECTB PA3IIMYHBIX KJIACCOB (YrapHbIH ra3, yriIeKHCIbId Ta3, aMMHaK, TallleHast H3BECTh, HeTaIlIeHas! H3BECTD, 2
MTUTHEBAsI COZA M JIPYTHX): HA3bIBATH M COCTABIATH (POPMYITBI XMMHUUECKUX BEIECTB, ONPEACIATH IIPHHAIEKHOCTh
K KJaccy.
HcTouHrKH XUMAYECKOH HHpOopMAaInH (CpeacTB MaccoBOr mHpopManuu, cetb MuTepHeT U npyrue). [lonck
“HPOPMAIINH 110 Ha3BAHWSM, HISHTH(UKATOPAM, CTPYKTYPHBIM (hopMymnaM
Tema 3.2. Qusuxo- | OcHOBHOe coepxKaHue 8 OK 01
XUMHYECKHE TeopeTuueckoe o0yyeHne 6 OK 02
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CBOIiCTBa
HEOpraHUYECKUX
BEIIECTB

Meramibl. O6HII/IG q)HBI/I‘IECKHe 1 XUMHYECKHE CBOMCTBA MeTaLI0B. CIIOCOOBI MOJIy4YCHUs. 3HaYeHHEe METAJIOB U
HEMCTAJJIOB B IMIPUPOJAC U KUSHCACATCIbHOCTU YCJIOBCKA U OPraHU3MOB. KOppOSI/Iﬂ MCTAJIJIOB: BUJBI KOPPO3UH,
CIIOCOOBI 3alIUThl MCTAJIJIOB OT KOPPO3UU

Hewmeramier, O6mue pusnyeckue 1 XUMHISCKAE CBOMCTBA HEMETAIOB. THUIIMYHEIC CBOWCTBA HEMETAIUTOB [V—
VII rpymm. Knaccudukaius 1 HOMEHKIaTypa COSTUHCHAN HeMeTaJIOB. KpyroBopoThl OMOT€HHBIX 3JIEMCHTOB B
TIPUPOJIE

XuUMHUECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHUYCCKHX BCUICCTB (OKCI/IJIOB, TUAPOKCHUIO0B, KMCJIOT, conen u
Z[p) 3aKOHOMepHOCTI/I B U3MEHCHUU CBOWMCTB IMPOCTBIX BEUICCTB, BOAOPOAHBIX CoeﬂHHeHHﬁ, BBICHINX OKCHJIOB U
TUJAPOKCHUI0B

HpaKaneCKne 3aHATHUSA

CocraBiieHue ypaBHEHUM XUMHYECKUX PEAKIIMH C y4aCTHEM MPOCTHIX M CI0KHBIX HEOPIaHWYECKUX BEILIECTB:
METAJJIOB ¥ HEMETAJJIOB; OKCHJIOB METAJLIOB, HEMETAJUIOB M aM(OTEPHBIX JIEMEHTOB; HEOPIaHUYECKUX KHCIIOT,
OCHOBaHUH 1 aM(OTEpHBIX THAPOKCHUIIOB; HEOPTaHMYECKUX COJIEH, XapaKTepH3YIOLINX X CBOMCTBA.

PemnieHne nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUI Ha CBOMCTBA, COCTaB, MOJIydeHHE U Oe30macHoe
UCII0JIb30BaHNE BAYKHEHIIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHUECKOH JIeTeIbHOCTH YeJIOBEKa

Tema 3.3.
Wnentudukarus
HEOPTraHUYECCKHUX
BEILIECTB

OcHOBHOE COACPKaHuEC

JlaGopaTopHble 3aHATHS

JlabopatopHas padota « M aeHTuhUKAIHS HEOPTaHHUSCKUX BEIIESCTBY.

Perrierue sKCIIepUMEHTATBHBIX 33144 10 XUMUYECKAM CBOMCTBAM METAIUIOB M HEMETAIIIOB, TT0 PACTIO3HABAHUIO H
HOJTYYICHHIO COCIMHEHUI METAIIIIOB U HEMETAJIIOB.

W nenTrduKaIms HeOPraHMIECKUX BEIIECTB C MCIOTb30BAHUEM X (H3UKO-XHMHUCCKHX CBOMCTB, XapaKTEePHBIX
KaueCTBEHHBIX peaknuii. KauecTBeHHbIC peakinuu Ha CyabdaT-, KapOOHAT- M XJIOPH/-aHHOHBI, HA KATHOH aMMOHHSI

KonTpoasnas
padora 2

CBoiicTBa HEOPraHUYECKUX BEILECTB

OK 01
OK 02
OK 04

Pazgean 4.

CTpoeHne H CBOiicTBA OpPraHn4eCKux BelecTB

24

Tema 4.1.
Knaccudukarnms,
CTpOEHHE H
HOMEHKJIaTypa
OpraHUYEeCKUX
BEILIECTB

OcHoBHOE coaepikaHue

TeopeTuyeckoe o0yueHne

[losiBneHue U pa3BUTHE OPTaHUYECKON XUMUM KakK Hayku. [IpenMer oprannyeckoil xumuu. Mecro U 3HaueHue
OpraHN4eCKON XMMHHU B CHCTEME ECTECTBEHHBIX HAYK.

XUMHYECKOE CTPOECHHUE KaK MOPSAAOK COSIMHEHNSI aTOMOB B MOJIEKYJIE€ COTJIACHO X BaJIeHTHOCTH. OCHOBHBIE
MTOJIOKEHUS TEOPUH XUMHUIECKOT'0 CTPOCHHUS OpTaHNYeCcKuX coequHeHni A.M. byriepoBa. YTiueponHslil ckener
OpraHNYECKON MOJIEKYIbl. 3aBUCUMOCTD CBOIMCTB BELIECTB OT XMMHUYECKOTO CTPOEHM MONeKyl. M3omepust n
H30MEpBI.

[onsTHe 0 pyHKIMOHANTEHON Tpyme. Pagukan. [IpuHIume! Kitaccupukanny OpraHMIecKuX COeTNHEHUN.
MexnyHapoaHas HOMEHKIIATypa ¥ IPUHINIIBI HOMEHKJIATYphl OpraHWdecKux coequHeHni. [lonstrue 06
A30TCOJIEPKAIUX COCAMHEHIX, ONOJOrMYeCKH aKTUBHBIX BelecTBax (yrieBoax, Kupax, Oenkax u ap.),
BBICOKOMOJIEKYJISIDHBIX COETHHEHHUAX (MOHOMED, HOJIIMMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HOMCHKJ'IaTypa OPTraHUYICCKUX COG,Z[I/IHGHI/Iﬁ OTJCJIBHBIX KJIaCCOB (HaCBIH_[CHHbIC, HCHACBINICHHBIC U
ApOMATHYICCKHUC YTJICBOAOPOAbI, CIINPTHI, (1)CHOJ'IBI, aJIbACTUbI, KCTOHBI, Kap6OHOBbIC KHCJIOThI 1 Z[p)

OK 01
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CocTaBinieHHe MONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpraHMYECKUX BEIIECTB OT/ENBHBIX KIIACCOB,
WCTIONB3Ys MX HA3BaHUS MO CUCTEMATHYECKOH M TPHBHAIBHON HOMEHKJIAType (3TUIICH, alleTHIICH, TIIMIEPHH,
¢denon, Gpopmanbaerun, yKCycHasi KHCIIOTa, INUIKH). PacdeTs! mpocreiimeil opMyssl OpraHNdecKoi MOJIEKYJIH,
WCXOJIs U3 DIIEMEHTHOT0 cocTasa (B %)

Tema 4.2. CBoiicTBa
OpPTraHUYECKUX
COE€IUHEHNH

OcHoOBHOe coiep:KaHue

12

TeopeTndeckoe odyueHue

OU3UKO-XUMHUYCCKUE CBOMCTBA OPTaHUUCCKUX COCAMHEHHI OTIEIBHBIX KJIACCOB (OCOOCHHOCTH KITACCH(PHKAIINN U
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHYCSCKHI psT ¥ o01iast popmyrna; u3oMepusi; GU3NICCKUE CBOMCTRA;
XUMHYECKUE CBOMCTBA; CITOCOOBI OTYYCHNU):

— OPEACIIbHBIC YTTIEBOAOPOABI (aJ'IKaHI)I u HI/IKJ’IO&J’IK&HLI). FOpeHI/Ie METaHa KaK OJJUH N3 OCHOBHBIX UCTOYHHUKOB
TCIJIa B IIPOMBIIIIJIECHHOCTHU U 6LITy. CBolicTBa MPpUPOJAHBIX YITIEBOAOPOAOB, HAXOKACHUE B IPUPOAC U
MNPUMEHCHUE AJIKAHOB,

— HEOPEACIIbHbIC (aJ'IKeHH, AJIKUHBI U aJ'IKaI[I/IEHI)I) 1 apOMAaTHYCCKUC YITIE€BOAOPOADbI. FopeHMe all€TUJICHA KaK
NCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JUIsI CBAPKW M PE3KH METAJIJIOB

— KHCJIOpOJICo/Iep Kallie COSMHEHUs (CIUPTHI U (peHOIbI, KapOOHOBBIE KMCIIOTHI U 3(UPHI, aIbJIETH bl 1 KETOHBI,
JKHPBI, yriieBobl). [IpakTnueckoe mpuMeHeHHe STUIISHTITUKOIS, TinleprHa, GpeHona. [Ipumenenne
(dbopManbpaeruia, alneTagbIeriaa, yKCyCHON KHCIOThl. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motomiye
CBOICTBA MblIa

— a30TcoeprKalue COeMHEHNs (AMUHBI M aMHHOKHCIIOTHI, OelIki). BbicOKOMONEKynspHbIe COSTUHCHUS
(cuHTETHYECKHE 1 OMONIOrMYeCKH-aKTUBHBIE). MOHOMeED, OJIUMep, CTPYKTYpHOE 3BeHO. [lonMepusatus sTHieHa
KaK OCHOBHOE HaIlpaBJIEHUE €0 UCIIOIb30BaHHU.

I'eHeTHUECKAs CBSI3b MEXK/y KJIACCAMH OPTaHUYECKUX COCTMHEHUH

HpaKaneCKne 3AHATUSA

CBoiicTBa OpraHNYECKUX COCAMHEHUI OTAENbHBIX KJIACCOB (TPHBHANIbHAS U MEXIyHapOIHasi HOMEHKIATYpa,
XMMHYECKHe CBOICTBA, CIIOCOOBI ITONydeHNs): IpeeNbHble (aIKaHbl U UKI0aJIKaHbl), HEMpeaelbHbIe (aJIKEeHBI,
QJIKUHBI 1 aJIKaJeHbl) 1 apOMaTHIECKHE YIIIEBOJOPOBL, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCTOTHI U S(UPEL,
aJIBJETUABI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTBI, BEICOKOMOJIEKYJISIPHbIE COEITMHEHNS. 3alaHNs Ha COCTaBJICHHE
ypaBHEHMH XUMHUYECKUX peakluil ¢ ydacTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHMHU MX COCTaBa M CTPOCHUS

CocTaBneHHe CXeM peakuuii (B TOM YHCIIE MO MPENIOKEHHBIM IIEIOYKaM MPEBPAILICHIH), XapaKTEPU3YIOIINX
XMMHUYECKHE CBOMCTBA OPTaHUIECKUX COETUHEHHUN OTAENbHBIX KIACCOB, CIIOCOOBI MX TOMYIECHHUS U HA3BaHUE
OpPraHMYECKUX COEAMHEHUN M0 TPUBUAIBHON MM MEXIYHAPOIHOM CHCTEMAaTUYECKONH HOMEHKIIATYpeE.
Pemenne npakTuko-OpuEHTUPOBAHHBIX TEOPETUUECKUX 3a/1aHUI HA CBOMCTBA OPTaHUYECKUX COEIMHEHUMN
OT/IENBHBIX KIIACCOB

OK 01
OK 02
OK 04

Tema 4.3.
Wnentuduxamnms
OpraHUYEeCKUX
BEILIECTB, UX
3HAYEHHUE U
MIPUMEHEHHE B
OBITOBOH U

OcHoBHOe coaepikaHue

TeopeTnueckoe 00yueHue

Broopranmyeckne coenunenus. [Ipumenenne u 6noiorndeckasi ponp yriaeBonos. OKHCIEHHE yriIeBOI0B —
HCTOYHMK SHEPTHH JKUBBIX OpraHn3MoB. O01acTy MpUMEHEHUsI aMUHOKHUCIOT. [IpeBpamieHus OenKoB MUK B
opranm3Mme. buomnornueckue Qyukmm 6enkoB. bruonorndeckue QyHKIwH KUPoB. Polk opraHmdeckoil XUMHUH B
penreHnn mpodIeM MUMEeBorH 6e30MacHOCTH

Poms OpFaHI/I‘IeCK()ﬁ XHMMHHU B pCIICHNUN HpO6J’I€M BHCPFQTPI‘IeCKOﬁ 6630HaCHOCTI/I, B pa3sBUTUN MCAUIIUHBI,

OK 01
OK 02
OK 04

IK 2.4.
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HpOH3BOI[CTB€HHOI>i
JCATCIIBHOCTH
YCJI0OBCKa

CO3J1aHNH HOBBIX MAaTCPUAJIOB, HOBBIX HCTOYHUKOB SHCPTHUU (aJ'II)TepHaTI/IBHI)Ie HCTOYHHKHN 3Hepr1/n/1). OmnacHOCTB
BOBﬂeﬁCTBHﬂ Ha JKMBbIC OPraHU3Mbl OPTaHUYCCKUX BCUICCTB OTACIIbHBIX KIIACCOB (yFJ'IeBOZ[OpOI[BI, CIIUPTEI,
(I)CHOJ'II)I, XJIOPOPraHNvYCCKUEC MPOU3BOAHBIC, aJIbACTUABL U Z[p.), CMBICJT ITOKA3aTeJid NpeACIbHO )IOHYCTI/IMOﬁ
KOHIICHTpallun

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora: “HneHTHdUKANNSI OPraHUYECKUX COSAMHEHUHA OTICTBHBIX KJIACCOB™

WneHTHdUKAIMS OPraHUYeCKUX COSIUHECHUH OTIEBHBIX KJIACCOB (Ha MPUMEpPE ajbJCTHI0B, Kpaxmaia, YKCYCHOM
KHCJIOTHI, OCJIKOB | T.I1.) C HCIOJB30BAHUEM X (PU3MKO-XUMHUCCKUX CBOMCTB M XapaKTePHBIX KaUeCTBEHHBIX
peaxiwii. Jlenatyparmst Oenka npu HarpeBanuu. [[BeTHbIC peakiuu OekoB. BO3HUKHOBEHHE aHATTMTUYICCKOTO
CHTHAJIa C TOYKH 3PCHUS XUMHUECKHX MPOIIECCOB MPU MPOTEKAHUU KAUCCTBEHHOW PEaKIIHH, TO3BOJISIFOIICH
UICHTU(DUITUPOBATH MTPE/IOKCHHBIC OPrAaHUICCKHE BEIICCTBA

KonTpoasnas
pa6ora 3

CTpyKTypa 1 CBOMCTBAa OPraHUYECKHUX BEIIECTB

Paznen 5.

Kunernueckue u TCPMOJIUHAMUICCKHEC 3AKOHOMEPHOCTH NPOTCKAHUA XUMHUYECCKUX peammi’l

CkopocThb
XUMHWYECKHUX
peaxkuuii.
XUMHUYECKOE
paBHOBecHE

OcHOBHOE COACPKaHuEC

TeopeTn'{eCKoe Oﬁy‘leﬂl/le

NN N

CKOpOCTb peakiyy, ee 3aBUCUMOCTb OT PA3JIUUHBIX ()aKTOPOB: MPUPOIBI PEArHPYIOLINX BELIECTB, KOHICHTPAIIUU
pearupyrolmx BeuecTB, TEMIIEPATyphl U TUIOLIAIH PEAKIIMOHHOW TOBEPXHOCTHU. TeroBble () (PeKThl XUMUUECKHUX
peaxuuii. 9K30- U SHAOTEPMHUUECKUE, PEAKIIHU.

OOpatuMocTh peakiuii. XUMHYECKOe PABHOBECHE M €r0 CMELICHHE MO/ ACHCTBUEM PAa3JIMUHbIX (PaKTOpOB
(KOHILIEHTpaLus peareHTOB WK NPOAYKTOB pPeakluy, JaBJICHUE, TEMIIEPATypa) Ul CO3AaHHs ONTUMANIbHBIX
YCJIOBUI NPOTEKaHUsl XUMHYECKUX ITpoueccoB. [Ipunnun Jle HlaTtense

OK 01
OK 02

HpaKaneCKne 3AHATUSA

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJJaHUH HA aHAIN3 (PaKTOPOB, BIUSIOIINX HAa HM3MEHEHHE CKOPOCTH
XMMHYECKOH PEakLuH, B T.4. C HO3ULUK SKOIOrHYECKH [eIecO00pPa3HOro MOBENeHHUS B OBITY U TPYIOBOIi
JEATEIIBHOCTH B LIEIISIX COXPAHEHUS CBOETO 370POBbs M OKPYIKAIOIIEH TPUPOTHOI Cpebl.

Pemenne npakTuko-opueHTUPOBaHHbBIX 3aJaHUI Ha NpuMeHeHue npuHuuna Jle-Illarenbe s HaX 0K ACHUS
HAIpaBJICHUS CMEIIEHUs PAaBHOBECHSI XUMUUECKON PEaKIMU U aHaIN3 (JaKTOPOB, BIHMAIOIINX HA CMEIICHUE
XMMHUYECKOTO PABHOBECHS

OK 01
OK 09

Pasgea 6.

PacTBOpbI

Tema 6.1.
Ilonsarue o
pactBopax

OcHoBHOe coaepikaHue

N

TeopeTuyeckoe ooyyeHune

PactBopenue kak (U3UKO-XHUMHUYECKHi riporiecc. PactBopbl. CrIocOOBI PUTOTOBICHUS PACTBOPOB.
PactBoprMocTs. MaccoBasi 10511 pacTBOPEHHOTO BemiecTBa. CMBICI TTOKa3aTels MpeaebHO JOMYCTUMOM
KOHILICHTPALINH 1 €r0 UCIIOJIb30BAHHUE B OIIEHKE SKOJIOIMIECKOH 0€30MacHOCTH.

[IpaBuia 3KOIOrNYECKH 11e1eCO00Pa3HOro MOBEIEHHS B OBITY M TPYIOBON IESTENBHOCTH B IIEISIX COXPaHEHHS
CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON CPe/Ibl; OMTACHOCTH BO3/ICHCTBHSI Ha KMUBBIE OPTaHU3MBI
OTPE/ICIICHHBIX BEIIECTB.

Pemenre mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHNH HAa PACTBOPBI, HCIOIb3YEMBIE B OBITOBOI 1
MIPOM3BOJCTBEHHON JEATENBHOCTH YEI0BEKA

OK 01
OK 06
OK 08
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Tema 6.2. OcHOBHOE cofiep:KkaHne 2 OK 01
I/Icciie;wBaHHe JlaGopaTopHble 3aHATHS 2 OK 02
CBOUCTB PAaCTBOPOB | JTabopatopHas pabota «IIpuUroToBIcHHE PACTBOPOBY. OK 04
[IpuroroBnenune pacTBOpOB 3alaHHON (MaccoBOM, %) KOHIIEHTpaLuH (C MPAaKTHKO-OpUEHTHPOBAHHBIMU 2
BOIIPOCAMH) U OIIPEJIETICHUE CPe/Ibl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTrOTOBIIEHUE PACTBOPOB
IIpodeccnonabHO-OPHEHTHPOBAHHOE Co/iep:KaHue (Colep:KaHNe NPUKJIATHOT0 MOTYJIsT)
Pazgen 7. Xumust B ObITY M IPOM3BOACTBEHHOI JeATeTbHOCTH YeJI0BeKa 6
Xumust B ObITY 1 OcHOBHOe coiep:KaHHe 6
NPOM3BOJCTBEHHOH | Teopernueckoe ofyueHHe 2
ACATCIIbHOCTH Hogetimve 10CTHXCHHUS XMMAYECKON HAYKH U XUMUYECKOW TEXHOIOTHU. PoNb XMMUHM B 00ecricyeHUH
1CJIOBCKa 9KOJIOTHUECKOW, IHEPTETHYCCKOM U MUINECBOW OC30MACHOCTH, Pa3BUTHH MEIUIIMHEI. [IpaBuiia Morcka U aHajau3a 1 OK 03
XMMHUYECKOI HH(pOpMAIMU U3 Pa3IMYHbIX HCTOYHUKOB (HaydHast M yueOHO-Hay4dHas JIUTepaTypa, CpeCcTBa OK 04
MaccoBod uHpopMaluy, ceTb VIHTepHer) OK 05
TIpakTHYecKue 3aHATHUS OK 06
ITouck 1 aHanM3 KEHCOB O MPUMEHEHUN XUMUYECKUX BEIIECTB M TEXHOJIOTHH ¢ ydeToM OyayIei
npoeCCHOHANILHOM NEeSTELHOCTH 110 TeMaM: Ba)KHEHIIIIE CTPOUTENIbHBIE MaTePUalIbl, KOHCTPYKIIOHHbIC
MaTepHabl, KpacKH, CTEKJIO, KepaMHKa, MaTepHabl IS SJEKTPOHUKH, HaHOMaTepHabl, TEKCTHIbHBIE BOIOKHA, 1
MCTOYHUKH SHEPTUH, OPraHUUECKUE U MUHEPaJIbHbIC YI00pEHHs, IEKAPCTBEHHBIC BELIECTBA, OBITOBAsT XUMHUSI.
Sammra: [IpeacraBnenue pe3yabTaToB pElIEeHUs KeiicoB B (hopMe MUHU-IOKIIAA C TPe3eHTalUeH
IIpoMe:kyTOUHasI aTTeCcTAlUs N0 AUCHUILINHE (3a4eT) 2
Bcero 69
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn 0
Jns  peanu3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa IPeLyCMOTPEHBI  CIIEAYIOIINE
CIICHUAJIbHBIC ITIOMCIIICHUA KaOMHET XUMHHU U OMOJIOTHH.
OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metoanyeckoro coBera Qakynbreta: [Iporoxon Ne 5 ot 24.12.2025 r.

3.2. UudopmanuonHoe odecneyenue 00yueHus
[lepeuenr wucnonb3yeMbIX y4yeOHBIX H3IaHUM, VHTEepHET-pecypcoB, ITONOJHUTEIbHOM
JTUTEPaTypHI
OcHOBHbIE HCTOYHUKH
1 Pymsuruc, I'. E. Xumus : 6a3oBsiii ypoBeHs : yueOnuk / I'. E. Pymsutuc, @. I
®denpaman. — 2-e u3., crep. — Mocksa : [IpocBemenne, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — Tekcr : 21eKTpoHHBIN // JIaHb : 3IEKTPOHHO-0MOIHOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/473036
2 Papenxwmii, A. M. Xumust : 6a30BbIl YPOBEHb : TPEHUPOBOYHBIE M IIPOBEPOYHBIC PAOOTHI :
yaeOHoe nocodue / A. M. Papgenxuii. — 2-¢ u3., crep. — Mocksa : [IpocBenienue,
2025. — 79 c. — ISBN 978-5-09-121348-5. — TekcT : anekTpoHHbIi // JIanb :
aneKTpoHHO-O0nbmmoTeunas cuctema. — URL.: https://e.lanbook.com/book/473054
JlonoHUTe/IbHbIE HCTOYHUKHU
1 Huxonbckuii, A. b. XuMus : yaeOHUK B MPAKTUKYM IS CPETHETO MPOPECCHOHATBHOTO
ob6pazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u 101 —
Mocksa : U3natenscTBo FOpaiit, 2023. — 507 ¢. — (IIpodeccrnonansnoe oOpazoBaHume).
— ISBN 978-5-534-01209-5. — Tekcr : anekTpoHHbIH // OOpa3oBaTeabHas miaThopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/513537
2 Xwumwus. 3a1ayHuK : yaeOHOe mocodue it cpeiHero npodeccuoHanbHOro 00pa3oBanus /
10. A. JleGenes [u np.] ; mox obmieit penaknueii I'. H. ®daneeBa. — Mockaa :
WznarensctBo FOpaiit, 2023. — 236 c. — (IIpodeccnonansHoe o6pazoBanue). — ISBN
978-5-9916-7786-8. — Tekcr : anexTpoHHbIi // OOpa3oBarenbHas matdopma KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513091
JIEKTPOHHBIE Pecypcehl

1 FOCY,I[apCTBCHHaH O6pa30BaTeJ'IBHa$I HJ'IaT(I)OpMa «Poccuiickas QJICKTPOHHAA HIKOJIa». -

URL.: https://resh.edu.ru/
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4. KOHTPOJIb 1 OLHIEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O

INPEJIMETA

KoHTposb 1 OlleHKa pe3y/lbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa PacKphIBAIOTCS depe3

JTMCUMIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIINX U MPO(PECCHOHATHHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

Ne OK/IIK Monyas/Paznen/Tema PesyabsTaT 00yuenus THunbl OEHOYHBIX
MeponpuATHI
I OcHOBHOE coiep:KaHHe
1 Paznen 1. OcHoBBI ®DopMyJIHpPOBATH 0a30BbIE
CTPOEHHsI BelIeCTBA TIOHSITHSI H 3aKOHBI XUMHH
1.1 |OKO01 CtpoeHue aToMOB CocTaBisTh XMMHYECKHE 1. Tect «CTpoeHre aTOMOB
XUMHYECKHX 3JICMEHTOB U | (hOPMYJIbl COCTUHCHHN B XUMHYECKUX JIEMEHTOB U
TPUPOJIa XUMUYECKOH CBSA3H | COOTBETCTBUHU CO CTCIICHBIO MPUPOIA XUMHUICCKOHN CBSI3M».
OKHCJICHUS] XUMHUYECKHX 2. 3a7ayn HAa COCTaBJICHUE
DJIEMEHTOB, UCXOMS U3 XUMUYECKUX (POpMyI
BAJICHTHOCTHU U JIByXaTOMHI)IX COG}II/IHGHI/Iﬁ
AIIEKTPOOTPUIIATENILHOCTH (okcH0B, CYnb(MHUIOB, THIPUIOB
U T.1L.).
3. 3aganus Ha UCIIOJIBL30BaHHUE
XUMHUYECKON CUMBOJIUKH U
Ha3BaHUM COEIUHEHHUH 10
HOMEHKJIAType MEXIYHaPOIHOT O
COI03a TEOPETUIECKOH U
IIPUKIJIATHON XUMHUHU U
TPUBHAJIBHBIX HA3BAaHUM IS
COCTABJICHUS] XUMHYECKIX
(hopMyI IByXaTOMHBIX
coeTMHEeHUH (OKCUIOB,
cynb(UI0B, TUAPHUIOB U T.IL.) U
JIPYTUX HEOPTaHMYECKUX
COCIMHEHUH OTJIENBbHBIX KIIACCOB
1.2 |OKO01 [Neproanyeckuii 3aKOH 1 XapakTepr3oBaTh 1. Tect «Mertannuyeckue /
OK 02 tabmmua JI.11. MenneneeBa |XHUMHYECKHE DJIEMEHTHI B HeMeTaJIJINYeCKre CBOICTBA,

COOTBETCTBHH C UX
MOJI0JKEHHEM B
NEPUOANYECKON CUCTEME

XUMHUYecKuXx 3nemenToB 1. 1.

MenneneeBa

ANEKTPOOTPULIATETFHOCTD U
CPOIICTBO K JJIEKTPOHY
XHUMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX IIIEKTPOHHBIM
CTPOCHHUEM H TOJIOKEHHUEM B
NEPUOANYECKON CUCTEME
XUMHUYecKuX 3nemenToB . 1.
MeHnpeneeBa.

2. [IpakTryeckne 3aqaHns Ha
YCTaHOBJICHHE CBSI3U MEKIY
CTPOCHUEM aTOMOB XUMHUECKIX
3JIEMEHTOB U IIEPUOINIECCKAM
W3MEHEHHUEM CBOMCTB
XMUMHUYECKHX JJIEMEHTOB U UX
COEIMHEHNH B COOTBETCTBUH C
nonoxxkenueM [lepuoanueckoit
CHCTEME.

3. [IpaKTUKO-OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3aJaHNS Ha
XapaKTEePHU3ANUI0 XUMHUIECKIX
3JIEMEHTOB: «MeTamnyeckue /
HEeMeTaJIMYeCKHe CBOICTBA,
3JIEKTPOOTPULATENLHOCTD U
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OK/IIK

Monyas/Pazaen/Tema

PesyabsTaT 00yuenuns

Tunpl oeHOYHBIX
MepOnpUATHI

CPOJCTBO K JJIEKTPOHY
XHUMUYECKHX JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHEM H TIOJIO)KEHUEM B
MEPUOJUECKON cHcTeME
XHUMUYECKHX JJIEMEHTOB

JI.1. MenneneeBa»

Pazgen 2. Xumuueckue
peakunu

XapakTepu3oBaTh THIIBI
XUMHUYECKHX peakuuii

Kontposabshas padora
«CTpoeHue BelecTBa U
XUMHUYCCKHE PCAKITUI>

2.1

OK 01
OK 04

Tunbl XUMHUUECKUX peaKiui

CocTaBisTh peakuuu
COEIMHEHUsI, PA3IOKEHHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUH

1. 3agaun Ha cocTaBiICHUE
YpaBHEHMH peakiuii:

— COEIMHEHUS, 3aMEIEHMS,
pa3noXKeHus, 0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBHUTCIIBHBIX peaKum‘/'I C
UCII0JIE30BAaHUEM METOA
3JIEKTPOHHOI'0 OaaHca.

2. 3aja4u Ha pacyeT Macchl
BEILECTBA WK 00bEMaA

ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3
YUYaCTBYIOUIMX B PEAKIHN
BELLECTB; pacyEThl

Macchl (00bEMa, KOJTHYCCTBA
BEIIIECTBA) MIPOILYKTOB PEAKLIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
MPUMECH

2.2

ONeKTpOTUTHIECKAS
JHMCCOLMALNS ¥ HOHHBIH
obMeH

CocTaBiiTh ypaBHEHUS
XUMHYECKHX PEeaKIUH
HMOHHOTO OOMEHa C y4acTHEeM
HEOPraHNYEeCKUX BEIIECTB

1. 3amauns Ha cOCTaBIICHHE
MOJIEKYJISIPHBIX M MOHHBIX
peakuui ¢ y4acThueM KHCIOT,
OCHOBAHHUH M COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHUCIIOTHOCTH CpPEbI

2. Jlaboparopnas padota "Twurisl
XUMHYECKUX peaKimi'

Pa3gen 3. Ctpoenue u
CBOIiCTBa HEOPraHUYECKUX
BelleCTB

HccaenoBath CTpoeHHue U
CBOiicTBa HEOPraHu4YeCKuXx
BelleCTB

KontposabsHas padota
«CBolicTBAa HEOPTraHMYEeCKHX
BeILECTB»
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OK/IIK

Monyas/Pazaen/Tema

PesyabsTaT 00yuenuns

Tunpl oeHOYHBIX
MepOnpUATHI

3.1

OK 03

Knaccudukarnms,
HOMEHKJIATypa 1 CTPOECHHE
HEOPraHUYECKHX BEIIECTB

Knaccuduimposats
HEOpraHU4YeCKHE BEIIeCTBA B
COOTBETCTBHHM C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHWE HEOPTaHUYECKUX
BEILIECTB MCXOJIS M3 UX
XUMUYECKOH (popMyITbI MK
COCTaBJIEHHE XUMHYECKOI
(hopMyITBI MICXO/151 13 Ha3BaHUS
BEIIIECTBA 110 MEXTYHAPOIHOM
WJIH TPUBUAJIBHON
HOMEHKJIATYPEe».

2. 3aja4u Ha pacyeT MaccoBOM
JIon (Macchl) XUMHYECKOTO
aJIeMEHTa (COeIMHEHNSs]) B
MOJIEKYIe (CMECH).

3. IlpakTryeckue 3aaHus 1O
KiaccuuKanym, HOMEHKIaType
U XUMHYECKHM (opMyaam
HEOpraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTHueckue 3aJaHus Ha
onpeeeHne XUMUYECKOn
AKTHBHOCTH BEIIECTB B
3aBHCUMOCTH BH/Ia XUMHYECKON
CBS3U M TUIA KPUCTAIUIMYECKOM
pelieTKu

3.2

OK 04
OK 05
OK 06

DU3NKO-XUMUYECKUE
CBOMCTBAa HEOPraHUUYECKUX
BEILECTB

YcraHaBIUBaTh 3aBUCHMOCTD
(PU3UKO-XMMHUYECKIX CBOWCTB
HEOPraHMYECKUX BEILECTB OT
CTPOCHHUSI aTOMOB U MOJIEKYII,
a TaKkXKe THIa
KPUCTAJIIMYECKON PELIETKH

1. Tect «OcobeHHOCTH
XMMHUUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBAHHIA,
aM(OTEPHBIX THAPOKCUIIOB U
comen».

2. 3amaHus Ha COCTaBIICHHE
YPaBHEHUH XUMHYECKHUX PEaKLUH
C Y4acCTHEM IPOCTHIX U CIOKHBIX
HEOPraHUUYECKHX BEILECTB:
OKCHJ/IOB METAJUIOB, HEMETAIIJIOB
1 aM(pOTEPHBIX IEMEHTOB;
HEOPraHMYECKHUX KHCIIOT,
OCHOBaHUH 1 aM()OTEPHBIX
THPOKCH/I0B, HEOPTaHMUECKUX
COJIEH, XapaKTEPU3YIOLINX UX
CBOWCTBA U CIIOCOOBI TIOTYIEHUSI.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpEeTHIECKUE 3aJaHus Ha
CBOIICTBA M MOJIyYE€HUE
HEOPraHMYECKHX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnertudukamnms
HEOPraHUYECKHUX BEIIECTB

HccnenoBaTh KaueCTBEHHbIC
peaKnny HEOPTaHUIECKUX
BEILIECTB

1. ITpakTHKO-OPUEHTUPOBAHHBIC
3aJaHus [I0 COCTABIIEHUIO
XUMUYECKHX PEAKIMN C
y4acTHEM HEOPTaHUYECKUX
BEIIIECTB, HCIIONB3YEMBIX JUTS UX
HUACHTU(PHUKAIINH.
2.JIabopaTopHast paboTa:
“Unentuduxanms
HEOPTaHMYECKIX BEIIECTB”
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OK/IIK

Monyas/Pazaen/Tema

PesyabsTaT 00yuenuns

Tunpl oeHOYHBIX
MepOnpUATHI

Pa3nen 4. Ctpoenne n
CBOMCTBAa OPraHUYeCKHX
BelIEeCTB

HccnenoBath cTpoeHne u
CBOMCTBAa OPraHUYECKHUX
BelIeCTB

KonTtpoJabnasi pa6ora
«CTpoeHHe H CBOICTBa
OpraHUYeCKUX BEMIECTB)

4.1

OK 08
OK 09

Kraccudukanus, crpoeHne
Y HOMEHKIIaTypa
OPraHHYECKHX BEIECTB

Knaccudumposats
OpraHHYecKHe BElIeCTBA B
COOTBETCTBHH C X CTPOCHHEM

1. 3amaHus Ha cocTaBleHHE
Ha3BaHUI OPraHNYEeCKUX
COEIMHEHUM 110 TPUBHATBHOU
WJIN MEXTyHapOIHOU
cUCTeMaTHYeCKON
HOMEHKJIaType.

2. 3ajaHus Ha cOCTaBIEHUE
TIOJTHBIX U COKpAIlEHHBIX
CTPYKTYPHBIX popmyIt
OpPraHMYecKUX BEIECTB
OT/IENBHBIX KJIaCCOB.

3. 3amauu Ha onpeseneHe
npocTeiei GopmyIsl
OPraHUYECKOW MOJIEKYIIBI,
MCXO/Is1 M3 3JIEMEHTHOTO COCTaBa

(8 %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHMYECKUX
COeIMHEHUI

Y cranaBnuBaTh 3aBUCUMOCTh
(DM3UKO-XMIMHYECCKHMX CBOWCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYIT

1. 3amauus Ha cOCTaBIECHHUE
YPaBHEHUI XUMUUYECKHUX PEaKLMH
C y4acTHEeM OpraHUYeCcKUX
BEILIECTB HA OCHOBAHUM UX
COCTaBa M CTPOCHUSL.

2. 3agaHus Ha COCTaBIICHHE
YPaBHEHUH XUMHYECKHUX
peakuui, WITCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C yUETOM
MEXaHU3MOB MPOTEKAHUS JTAHHBIX
peakuui ¥ FTeHETUYECKOM CBSI3U
OpPraHU4ECKUX BEILIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHble 3amaun o
YpaBHEHMSIM peaknuii ¢ yuacTuem
OpPraHUYeCKUX BEIECTB.

4. JIabopaTopHas paboTa
“IIpeBpalleHusi OpraHU4ECKUX
BEIIIECTB NP HATpeBaHUU"

4.3

OK 01
OK 02
OK 04

Wnentudukamms
OpPTaHNYECKUX BEIIECTB, UX
3HaYCHHE U IPUMEHEHHE B
OBITOBOM U
TIPOU3BOJCTBEHHOU
JIEATEILHOCTH YeloBeKa

HccnemoBaTh KaueCTBEHHBIE
peaxIy OpraHuIecKuX
COCIMHCHUN OTAEIbHBIX
KJIACCOB

1.IIpakTHKO-OpUEHTHPOBAHHBIE
3aIaHMs 110 COCTABJICHHIO
XUMUYECKHUX PEAKIMN ¢
YYaCTHEM OpPTaHUYECKUX
BEIIIECTB, B T.4. HCIOIb3yEMBIX
U X WACHTH(UKANHN B OBITY U
TIPOMBITIIICHHOCTH.
2.JIabopaTopHas pabota:
“UnenTrdukanys opraHIIecKuX
COEIMHEHNH OTIEIbHBIX
KjaccoB”

Paznen 5. Kuneruueckue u
TepMOIMHAMMYECKHE
3aKOHOMEPHOCTH
NPOTEKAHUS XMMHYECKUX
peaxkuuii

XapakTepu3oBaTh BJIHSHHE
Pa3JIMYHBIX (AKTOPOB HA
PaBHOBeCHE U CKOPOCTh
XHMHUYECKHX peakuuii

OK 03
OK 04

CKOpOCTh XUMHUYECKUX
peakuuii. XuMu4eckoe
paBHOBecHE

XapakTepu30BaTh BIUSHNE
KOHIEHTPAINN pearupyromnx
BEIIIECTB U TEMIIEPATyphl HA

ITpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3aTJaHNs Ha
aHanu3 (haKTOpOB, BIMSIOIINX Ha
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Ne OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenuns THunbI OEHOYHBIX
MepOnpUATHI
CKOPOCTh XUMHYECKUX N3MEHEHHE CKOPOCTH
peaxiuii XUMHUYECKON peaKIH.
XapakTepr30BaTh BIUSHNE [TpakTHKO-OpHEHTHPOBAHHBIE
M3MEHEHHS! KOHIICHTPaIu! 3aJjaHus Ha IPUMEHEHNE
BEILIECTB, PEAKLIUH CPENBI U npunnuna Jle-1llatense s
TEeMITepaTyphl Ha CMEIIEHHE  |HaXOXKACHUs HAIpaBIICHUS
XMMHYECKOTO PaBHOBECHS CMEIIEHHs PAaBHOBECHS
XHUMUYECKOH peakiiy 1 aHai3
(hakTOpOB, BIHSIOIINX Ha
CMelIeHNe XUMHYECKOT0
paBHOBeECHS
6 Pa3nen 6. PacTBopbI HccaenoBaTh HCTHHHBIE
PacTBOPHI C 32JaHHBIMH
XapaKTePUCTHUKAMU
6.1 |OKO03 [onsiTre o pacTBOpax Pa3nuyathk ncTUHHBIE 1. 3agayn Ha IPUTOTOBIICHNE
OK 09 PacTBOpPHI PacTBOpOB.
2. IIpaKTHKO-OpUEHTHPOBAaHHbBIE
pacyeTHbIe 3aJaHus Ha
JIICIIEPCHBIE CHCTEMBI,
UCIIOJIb3yeMble B ObITOBOM U
IIPOM3BOICTBEHHOM
JIeITeIbHOCTH YellOBEKa
6.2 |OKO05 HccnenoBanue cBOWCTB HccnenoBats Gu3mko- JlabopaTopHast paboTa
OK 06 pacTBOpoB XUMHYECKHE CBOWCTBA “IIpuroToBieHne pacTBOPOB”
UCTHHHBIX PacTBOPOB
1l IIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE COeP:KaHNe (cofep:KaHne NPUKIATHOT0 MORY.JIs1)
7 Pa3pen 7. OueHuBaTh MOCJIeACTBUA 3ammra Keiica (¢ yueTom
Xumus B ObITY U OBLITOBOI U Oynyiueii npodgeccuoHAILHOM
NPOU3BOJCTBEHHON NPOU3BOJCTBEHHON AesITeJIbHOCTH)

JACATECJIBbHOCTH Y€J10BCKA

JIesITeJILHOCTH YeJIOBEKA C
MO3UIIMH KOO HYEeCKOH
0€e30MacHOCTH

OK 06

Xumus B ObITY U
TIPOU3BOJCTBEHHOU
JeATENEHOCTH YeJI0BEKa

OlLieHUBaTh MTOCIIEICTBUS
OBITOBOI 1 TIPOM3BOICTBEHHOMN
JIeATEILHOCTH YelIoBeKa C
MO3ULINH SKOJIOTMIECKOU
0e30macHOCTH

Ketic (¢ yuerom Oynymieit
npoecCHoHAIBLHOM
JIESATEITBHOCTH )
Bo3morkHBIE TEMBI KEHCOB:
1. IToremnnenue KIuMaTa u
BBICBOOOJKICHHE Ta30BBIX
TUIPATOB CO THA OKEaHa.
2. bynyipe Matepuanbl uis
aBHa-, MaIluHO- U
IPUOOPOCTPOCHUSI.

3. HoBrle MaTepuansl s
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTUTENBHBIX MIPETIapaToB
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