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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 cneuuanbHoctu 09.02.11 «Pa3paboTka u ynpasieHHe NPOrpaMMHBIM 00ECTIEUEHUEM .

1.2. MecTo y4eOHOro nmpeaMera B CTPYKType NPOrpaMMbl NOATOTOBKH CHEIHATHCTOB
cpeIHero 3BeHa
YyeOHblli mpeaMer «XUMHS» SBISETCA MPEIMETOM 00I11e00pa3oBaTeIbHOTO IUKIIA

(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 JIOCTHXKEHUE
CHEAYIOIIUX LETIEeH:

— (opMUPOBaHHE CHCTEMBbl XUMUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHONH KapTUHBI MHpPa, B OCHOBE KOTOpPOM JIeKaT KIIIOYEBbIE IOHSATHS,
(yH1aMeHTaJIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE M IMOHUMAaHHE
CYIIHOCTHU JOCTYIHBIX 0000IIeHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJIEHHE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHUS;

— ¢opMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAyYHBIX METOAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIui, HEOOXOMUMBIX ISl MPUOOpETEeHUsT YMEHUN OPHEHTHPOBATHCA B MHPE
BEIIECTB M XUMHUYECKHX SBJICHUN, MMEIOIIUX MECTO B MPHPOJAE, B TNPAKTHUUECKON U
MTOBCETHEBHOM JKU3HH,

— pa3BUTHE YMEHHUH U CIOCOOOB JEATEIBHOCTH, CBSA3aHHBIX C HAOIIOJAECHUEM H
0OBSICHEHHEM XMMHYECKOT0 IKCIIEPUMEHTa, COO0AEHNEM NpaBuil 0e30MacHOro oOpalleHus ¢

BCIICCTBAMH.

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

CIIO u na ocaose ®I'OC COO

Kox u Ilnanupyemble pe3yIbTaThl OCBOCHUS AUCIUILIHHBI
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;

- TOTOBHOCTbH K aKTHBHOM
JIESITEITBHOCTH TEXHOIOT HICCKOMH
¥ COITMAJILHOI HAIPaBIICHHOCTH,
CIIOCOOHOCTh WHUITMUPOBATH,
IUTAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKYIO ICATEIHLHOCTD;
- HHTEpEeC K pa3InyHbIM chepam
npodeccuoHATBHOM
JIeSITeIIBHOCTH,

OrJiafieHNe YHUBEPCATBLHBIMH
Y4eO0HBIMH MO3HABATETbHBIMHA
NeHCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE
JNelCTBHUS:

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

- OMpeneNniTh Henu
JeSITeITbHOCTH, 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 KpeaTHBHOE
MBIIUICHUE TP PEIICHUN
JKU3HEHHBIX TPOOIIEM

0) 6azoBbIe UcCCJIeN0BATEIbCKIE
neflcTBUA:

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

- BBIIBJIATH IPUYIUHHO-
CIICZICTBEHHBIE CBSI3H U
aKTyaJIM3HpOBATh 3319y,
BEBIJIBUTATH THITOTE3Y €€
pelIeHs], HAXOAUTh aPTYMEHTHI
JUTS TOKA3aTEeTbCTBA CBOMX
YVTBEpKJCHUH, 3aaBaTh
TapaMeTphl U KPUTEPUH
pelIeHus;

- aHAIM3WPOBATH TTOTYICHHEIC B
XOZIe PeIIeHNs 3a7a9u
Pe3yABTATHI, KPUTUIECKH
OLICHNBATDH UX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH 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, JIEKTPOOTPULATEILHOCTD,
CTEIIeHb OKUCIICHUS, XUMHUYECKasl CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIN 00beM, YIIIepOJHbIH
cKener, (yHKIMOHAIIbHAS TPYIINA, paIuKall,
N30MepHsl, N30MEPbI, TOMOJIOTUUECKHH P,
TOMOJIOTH, YTJIEBOOPO/IBL, KUCIOPOI- U
a30TCco/IepIKaIle COSTUHEHHs, OMOJIOTHY ECKH
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, HEITIEKTPOIHUTHI,
ANIEKTPOIUTHUYECKAs TUCCOMALIUS, OKHCIUTEb,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOH peaKiny,
XMMHUYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOpHUs
XMMHYECKOT0 CTPOCHMS OpTaHHuecKuX BemecTB A.M.
Bytneposa, Teopus 3JEKTPOIUTUYECKOM
JIMCcCcolMalny, repuoanyeckuit 3axkon .M.
MeHnneneeBa, 3aKOH COXpaHEHHsI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
(haxToNOrMYecKre CBEACHUS O CBOMCTBAX, COCTaBE,
MOJIy4EHHUH U 0€30MaCHOM HCIIONb30BaHUH
BaKHEHMIINX HEOPraHMYECKUX U OPTaHUYECKUX
BEILECTB B OBITY M IPAKTHYECKOH AEATEIBHOCTH
JEJI0BEKa;

- YMETb BBIABJISTh XapaKTEePHbIE IPU3HAKU 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
MPEICTABICHUSIMHU IPYTUX €CTECTBCHHOHAYYHBIX
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, YIJIEKUCIbIN I'a3, aMMHUaK, raiieHas
W3BECTh, HETAIlICHAs! N3BECTh, INTHEBAS COMA U
JIPYTUX), COCTABIATH (DOPMYITBI HEOPTaHUIECKUX U
OPraHWYECKHX BEUIECTB, YPABHEHNS XUMHIECCKIX
peakIuii, OOBSICHAT NX CMBICH; TOATBEPKIATh
XapaKTepHbIE XUMHIECKHE CBOICTBA BEIIIECTB
COOTBETCTBYIOIINMH SKCIIEPUMEHTAMH U 3aITHUCIMHU
YpaBHEHUN XUMHUYECKUX PEAKLINML;

- YMETh yCTaHABIMBATh MPUHAICKHOCTh H3YdEHHBIX
HEOPraHMYECKHUX W OPTraHMYECKHX BEIIECTB K
OIpeIeIeHHbIM KJlaccaM U TPYIIaM COeMHEHHH,
XapaKTepH30BaTh MX COCTAB M Ba)KHEHIINE CBOWCTBA;
OIIPEAEIATh BUIBI XUMUIECKUX CBsI3eH (KOBaJICHTHAS,
WOHHAs, METaJUTHUeCKas, BOJXOPOIHAs), TUIIBI
KPHUCTAJUTMUECKHUX PELIETOK BEIECTB;
KIacCH(UIIMPOBATh XUMHUIECKUE PEAKIIHH;

- c¢(hopMHPOBATH MPEICTABICHUS: O XUMUYECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAYIHON KapTHHBI MUPA,
POJIM XUMHH B TTIO3HAHWU SIBIICHUH NPUPOJIBL, 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 Cperie;

- YMETh MPOBOJIUTH PACUETHI 10 XUMHYECKUM
(hopMynam ¥ ypaBHEHHSIM XUMHUYECKUX PEaKIHH C
UCIIONIb30BaHUEM (PU3NYECKHX BEIHYHH,
XapaKTEepPHU3YIOIINX BEIIECTBA C KOTMIECTBEHHON
CTOpPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEUIECTBA; UCIIOIH30BaTh
CHCTEMHBIE XMMUYECKHE 3HAHUS JUISl TIPUHATHS
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalIMsX,
CBSI3aHHBIX C BEIECTBAMH M X NPHUMEHEHHEM

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIC
CpeIcTBa MOMCKa,
aHaM3a u
UHTEPIIPETAIIUH
uHbopmanuu u
UH(OPMAaILMOHHBIC
TEXHOJIOTHH ISt
BBIMOJTHCHHUS 33124
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,

- COBEpIICHCTBOBAHUE S3bIKOBOM
U YUTATENbCKON KYIbTYpPbI KaKk
CPEICTBA B3aUMOJEUCTBUSA
MEKAY JTIObMH U TO3HAHUS
MHpa;

- OCO3HAHME LIECHHOCTH Hay4YHOU
JeATEIbHOCTH, TOTOBHOCTh
OCYIIIECTBIISITh IPOEKTHYIO U
HCCIIE0BATEIbCKYIO
JeATENbHOCTh MHANBUAYAIBHO U
B IpyIIIE;

OsjageHne yHuBepcaIbHbIMH
Y4eOHBIMH NO3HABATEJILHBIMHI
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 PA3TMIHBIX
(hopmaTax ¢ y4eToM Ha3HAUCHUS
“HPOPMAINH U TIENIEBOU
ayJUTOPHUH, BEIOUpAS
ONITUMAIIEHYIO (POPMY
TIPE/ICTAaBICHUS U BU3YaJIH3alnH;
- OLIEHHMBATh JJOCTOBEPHOCTH,
JETUTUMHOCTH HH(OpMaImy, ee
COOTBETCTBHE IIPAaBOBBIM 1
MOpPaJIbHO-3THYECKIM HOpMaM;

- UCTIONIb30BATh CPE/ICTBA
MH()OPMAIMOHHBIX U

KOMM YHHKaIIMOHHBIX
TEXHOJIOTHH B PEIICHUHN

- YMETb TUIAHUPOBATH M BHIITOIHATH XUMUUECKHUH
AKCTIEPUMEHT (IpEBpAILeHNs] OPraHMYECKHUX BEIIECTB
NPY HAarPEBaHUH, TIOJy4eHHE STUIICHA U U3YYEHHUE ero
CBOJCTB, KaueCTBEHHbIE PEAKIIMK Ha aJIbJIETHIbI,
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 KAaTHOH
AMMOHMA; peIIaTh OKCIICPUMEHTAJIBHBIC 3aJa4u 110
TemaM "Mertasuibl" 1 "HemeTtannsr'") B COOTBETCTBUM C
MpaBUJIaMH TEXHUKH 0€30MacHOCTH MPH 0OpaIleHuH C
BEIIIECTBAMH U JIaOOPaTOPHBIM 000pYyIOBaHUEM;
MPECTABISTh PE3yNbTaThl XUMUYECKOTI 0
SKCHEepPUMEHTa B (hopMe 3aIicH ypaBHEHHUI
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 METO/IaMHU HAay4YHOT'O IO3HAHUS
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 (HOpMaJIbHBIC 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,
pecypcocOepeskeHus1, IPaBoOBbIX
U 3THYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM
0€30MacHOCTH;

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

OK 04. DddexTrBHO
B3aUMOJIENICTBOBATh U
paborats B
KOJIJIEKTHUBE 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
pe3yabTaThl COBMECTHOM padoTH;
- KOOPJMHUPOBATh U BBIOJIHATH
paboTy B YCIOBHAX pEasbHOTO,
BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO
B3aNMO/ICHCTBHS,

- OCYILIECTBIISATH TO3UTHBHOE
CTpaTernuecKoe MOBEACHUE B
Pa3IUIHBIX CUTYaIHsAX,
MIPOSIBIISITH TBOPUECTBO U
BOOOpaxkeHue, OBITh
VMHHIMATHBHBIM

OBgJjageHne yHUBepCAIbHBIMH
peryJsiTHBHbIMH JefiCTBUSIMMU:
T) NpUHATHE ce0s M APYruX
J1oaen:

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

- IPU3HABAThH CBOE IPaBO U
MIPaBo APYTUX JIOJEH Ha
OIITOKW;

- pa3BMBaTh CIOCOOHOCTH
TIOHUMATh MU C TO3UIAN
JpYroro 4enoBeKa;

- YMETb TUIAHUPOBATH M BHIITOIHATH XUMUUECKHUH
AKCTIEPUMEHT (IpEBpAILeHNs] OPraHMYECKHUX BEIIECTB
MIPU HarpeBaHUH, NOTyYEHUE ITUIIEHA U U3YYEHHE ero
CBOJCTB, KaueCTBEHHbIE PEAKIIMK Ha aJIbJIETHIIBI,
KpaxmaJl, yKCYCHYIO KHCIIOTY; JieHaTypanus OelIKoB
NPY HArPEBaHUH, [IBETHBIC PEAKIINU OCIIKOB;
MPOBOJIUTH PEaKIMK HOHHOTO OOMEHa, ONpeeNsTh
Cpeay BOJHBIX PaCTBOPOB, KaUECTBEHHbIE PEaKLIUU Ha
cynb(at-, KapOOHAT- ¥ XJIOPHUA-aHUOHBI, HA KAaTHOH
aMMOHHUSI; pelaTh KCIIEpUMEHTAIbHbIE 33]1a41 10
TemaM "Mertasuibl" 1 "HemeTtannsr'") B COOTBETCTBUM C
MpaBUJIaMH TEXHUKH 0€30MacHOCTH MPH 0OpaIleHuH C
BEIIIECTBAMH U JIaOOPaTOPHBIM 000pYyIOBaHUEM;
MPEACTABIATh PE3Y/IbTaThl XUMHUUECKOTO
JKCIIEpUMEHTa B (hopMe 3alncH ypaBHEHUt
COOTBETCTBYIOIIUX peakiuii u (OpMyIHpOBaTH
BBIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

OK 07.
ConeicTBoBaTh
COXpaHCHUIO

B o6s1acTH 3K010TMYECKOT0
BOCHUTAHUS:
- chopMupOBaHHOCTH

- c¢(hopMHPOBATH MPEICTABICHUS: O XUMUYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHONW KapTUHBI MUPA,
POJIM XUMHH B TTIO3HAHWU SIBIICHUI TPUPOJIBI, 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
OKpYKarollen 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,

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

- YMETb COOJIIOIaTh NPaBUIIA SKOJIOTUIECKH
1esIecoo0pa3HoOro MOBEICHUS B OBITY U TPYHIOBOH
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 IPEIMETA

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 MaTepuasa (OCHOBHOEe M IPo(ecCHOHAILHO-OPUEHTHPOBAHHOE), 1a00paTOpPHbIE U O0bem | Dopmupyemsbie
pa3/fesoB U TeM NPaKTHYeCKUe 3aHATUS, NPUKJIATHON MOTYIb 4acoB | KOMIIETCHINH
1 2 3 4
OCHOBHOE co/lepKaHHe 69
Pa3nen 1. OcHOBBI CTPOEHUsI BelIeCTBA 6
Tema 1.1. OCHOBHOE colep/KaHNIe 4
CrtpoeHue aToMOB Teopernueckoe o0yueHue 2
XAMUYECKUX CoBpeMeHHas MoJienb CTpoeHHs aToMa. CUMBOIMYECKUH SI3bIK XUMHUH. XUMHYECKUH 3JIEMEHT. DJIEKTPOHHAs
SJIEMCHTOB U koH(puryparus aroma. Knaccudukaiys XUMHUECKHUX 3JIEMEHTOB (S-, P-, d-31eMenThI). BaseHTHbIE 37eKTPOHBIL. 2
npupoja BasieHTHOCTb. DJeKTpOHHAs MIPUPOJIa XUMHUYECKOH CBSI3U. DJIEKTPOOTPHULATENIFHOCT. BUIBI XMMUYECKOM CBSA3U
XUMHYCCKOH CBSI3H (kKoBaJICHTHAsI, MOHHASI, METAJJIMYECKasi, BOIOPOIHAsI) U CITOCOOBI ee 00pa3oBaHuUs
IIpakTHYecKue 3aHATHS 2 OK 01
Pemienue 3a1aHuil Ha UCIIOJIB30BAHUE XUMHUYECKON CUMBOJIMKY U HA3BaHUI COEIMHEHUN 110 HOMEHKJIATYpe
MECXKIYHApPOJHOTO COr03a TCOpeTI/ILIECKOI\/II nu HpHKHa}IHOﬁ XUMHUHU U TPUBUATIBHBIX Ha3BaHUI JUISL COCTABJICHUS XUMHWYCCKUX
(opMyn IByXaTOMHBIX COeTMHEHH (OKCHUIOB, CYIb(UI0B, THAPUIIOB U T.II.) M APYTUX HEOPTaHUYECKUX COCITUHEHHUN
OT/IEJIBHBIX KJIACCOB. 2
IIpakTHyeckre 3ajaHNsl HA YCTAHOBJIEHUE CBSI3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB M MEPUOJUYECKUM
U3MEHEHUEM CBOMCTB XMMHUYECKHX DJIEMEHTOB U X COCIMHEHUI B COOTBETCTBUU C NojoxkeHueM Ilepuonnyeckoi
CHCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHHe 2
Iepromuueckuit IIpakTHYyecKkue 3aHATHS 2
3aKOH U TabJuIa [Iepnonuueckas cucrema xumuueckux 3aemeHToB .M. MenneneeBa. @usunueckuii cmbica [lepuonuueckoro 3akona .M.
H.1. Menneneesa MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMHUECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BELIECTB B COOTBETCTBUM C IIOJIOKEHHEM XUMHUYECKOro dieMeHTa B [leproanueckoii cucreMe. MUpOBO33pEHUECKOE 1 OK 01
Hay4Hoe 3HaueHue [lepuoauueckoro 3akona J[.1. Menzeneesa. [Ipordossr JI.1. Menzeneesa. OTKpbITHE HOBBIX 2 OK 02
XUMHYECKHX JIEMEHTOB.
Pemienue npakTHKO-OPHEHTHPOBAHHBIX TEOPETUIECKUX 3aJAHUI HA XapAKTEPU3ALHMIO XUMHYECKHAX 3JIEMEHTOB
«Meranaudaeckie / HEeMETaNIMUeCKHUe CBOWCTBA, 3JIEKTPOOTPHLATEIHHOCTh XUMHUUECKHUX JIEMEHTOB B COOTBETCTBHH C UX
3JIEKTPOHHBIM CTPOCHHEM U MOJIOKEHHEM B NEPUOAMYECKON CHCTEME XUMHYeCKHX d1eMeHTOoB .M. Menneneesay
Pazgen 2.
Xumuyeckue 10
peakuun
Tema 2.1. Tunsr OcHOBHOE coliep:kaHue 4
XUMHYECKHX TeopeTuueckoe o0yueHue 2
peakuuit Knaccuukarus u THITBI XUMHYECKIX PEaKINid ¢ y9acTHeM HeOpraHMIecKuX BemecTB. CoCTaBlieHHE ypaBHEHUH PeaKIuid OK 01
COCIMHEHUSI, PA3JIOKEHNS, 3aMEIeHNs], OOMEHa, B T.4. PEaKIUil TOpPEHHsI, OKHCICHUS-BOCCTAHOBIICHNSI. 2

ypaBHeHI/Iﬂ OKHCIIeHHsI-BoccTaHoBeHMs. CTeneHb okucienus. OKUCIUTENb U BOocCTaHOBHTENb. CocTaBiIcHUE U
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YpaBHHUBAHUC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOAOM SBJICKTPOHHOI'O Oananca. OKHCIIUTEILHO-
BOCCTAHOBUTCJIbHBIC PCAKIIMHN B IPUPOAEC, MPON3BOJACTBCHHBIX MPpOHECCax U JKUZHCACATCIbHOCTH OPraHn3MOB

IIpakTHyeckue 3aHATHS 2
KonmuecrBennsie oTHOmEHU B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUH U PacyeThl 110 YpaBHEHHAM
XUMHMYECKUX peakiuid. Monp kak eArHHUIa KoIrdyecTBa BemecTsa. MonspHas Macca. 3aKOHBI COXpaHEHHs MacChl U 5
sHeprud. 3akoH ABorapo. MomsipHbIit 00beM Ta30B. OTHOCHTENBHAS TNIOTHOCTB Ta30B. PacyeTsl o ypaBHEHHIM
XMMHYECKHUX PEaKIMii C UCTIOJIb30BaHNEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE COep/KaHHe 4
Onexrponutuueckas | TeopeTHueckoe 00yueHmne 2
JMCCOLUALMS U Teopust SeKTPOIUTHYECKOH qrcconraiy. VIOHbI. DIEeKTPOIUTHI, HEANIEKTPOIUTHL. Peakunu noHHoro ooMeHa.
MOHHBII1 0OMEH CocraBneHue peakiyii HOHHOrO0 0OMEHa ITyTeM COCTaBJICHHs MX TOJHBIX U COKPAIeHHBIX HOHHBIX ypaBHeHHH. KucnorHo- 2
OCHOBHBI€ peaKlyu. 3aJaHus Ha COCTABJIEHNE HOHHBIX PeaKIMi
JlaGopaTopHble 3aHATHS 2 OK 01
JlaboparopHas pabota “THITbl XUMHYSCKAX PEaKIuii”. OK 04
HccnenoBanue TUIOB (II0 COCTaBY M KOJIMYECTBY UCXOIHBIX U 00Pa3yIONIMXCS BEIIECTB) U MPHU3HAKOB XMMHUUECKUX 2
peakuwmii. [IpoBeneHne peakuuii HOHHOro 0OMeHa, ONpeAEICHUE CPeibl BOJHBIX PACTBOPOB. 3a/1aHKs HAa COCTaBIICHHE
VOHHBIX pEaKIi
KonTtpoabHasn CTpoeHue BeIecTBa U XMMUYECKUE PEaKkIuu 2
padora 1
Pazpnes 3. CTpoeHue 1 CBOWCTBA HEOPTAHHYECKHX BellecTB 16
Tema 3.1. OcHOBHOe cofiep:KaHue 4
Knaccudpuxanus, TeopeTnueckoe 00yueHHe 2
HOMCHKJIaTypa 1 [penmer Heoprannueckoi xumun. Kiaccuguxkarms HeopraHM4ecKux BemecTs. [IpocTbie u cioxHble BemecTBa. OCHOBHBIE
CTpocHue KJIACChI CIIOKHBIX BEIECTB (OKCHUIbI, THAPOKCHUIBI, KUCIIOTHI, COJIN). B3anMOCBA3b HEOPraHUYIECKUX BEIECTB. ArperaTHble
HEOpPTaHMICCKUX cocTosiHMA BewecTBa. Kpucrammmueckne u amopdHble BeniecTBa. THIIBI KPUCTAIUIMYECKUX PELIETOK (aTOMHAS, 2
BCIIECTB MOJICKYJISIpHAsI, MOHHAS, METAJUTHYeCKas). 3aBUCUMOCTh (PM3MYECKUX CBOMCTB BELIECTBA OT TUIA KPUCTAJUINYECKOM
pemeTKy. 3aBUCUMOCTh XUMHYECKON aKTHBHOCTH BEIIECTB OT BHIa XUMHUECKON CBSI3U M THUIIA KPUCTALUTHIECKON PEIIeTKH. OK 01
[IprunHb MHOT00Opa3Us BEIIECTB OK 02
IpakTHYecKHe 3aHATHS 2 OK 03
HomenknaTypa HeOpraHMYECKHUX BEIIECTB: Ha3BAHUE BEIIECTBA CXO/I U3 X XUMHUIECKONH (POPMYIIBI HIIA COCTaBJICHHE
XUMHYECKOH OpMyITBI UCXO/IS M3 Ha3BaHUA BeriecTsa 1mo MexayHaponHoit (MIOITAK) win TpuBHanbHOM HOMEHKIIATYpE.
Pemenne nmpakTH4ecKux 3aaHuil O KiIaccu(UKAIU, HOMEHKIAType H XUMUYECKUM (HOpMyJiaM HEOPTaHMYECKUX BEIECTB
Pa3IUYHBIX KIAacCOB (yrapHbIN a3, YIIEKUCIBIN ra3, aMMHaK, raleHasi U3BeCTh, HeralleHast H3BECTh, MUTHEBAst COa U 2
JPYTHX): Ha3bIBATH M COCTABIATH (POPMYITBI XUMHUYECKUX BEIIECTB, ONMPEAEIATh IIPHHAIIECKHOCTD K KIIaccy.
HcTouHnkn XUMU9YeCKOi HHPpOopMAaInH (CpeaCcTB MaccoBOM nHpopManuu, cetb uTepHeT U npyrue). [lonck nHpOpMaImm
110 Ha3BaHWSIM, WJICHTH(HKATOpaM, CTPYKTYPHBIM (opMyIaM
Tema 3.2. Duszuko- OcHOBHOE coiep:KaHHe 8 OK 01
XUMHYECKHE Teoperuueckoe o0yyeHne 6 OK 02
CBO¥CTBA Meramnbl. Obmue pu3znyeckne 1 XMMHYECKre CBOWCTBA MeTasIoB. Crioco0bI MomydeHns. 3HaUYeHHEe METaJlIoB U 2
HCOPraHMICCKUX HEMETAJUIOB B IPUPOJIE M KHU3HEACITEIbHOCTH YeI0BEeKa 1 opranin3mMoB. Koppo3us MeTanioB: BUABI KOPPO3HH, CIIOCOOBI
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BCIICCTB

3allIUThl MECTAJUIOB OT KOPPO3HHU

Hemerauter. O0mue pusnueckne 1 XMMUYECKHE CBOWCTBA HEMETAIJIOB. THIMYHBIE cBoicTBa HeMeTaiwioB [V— VII rpymm.
Knaccudukanms 1 HoMeHKIaTypa coeIMHeHN HeMeTauoB. KpyroBopoThl OMOTre€HHBIX SJIEMEHTOB B IIPHPOJIE

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYCCKHX BEIISCTB (OKCHIOB, TUAPOKCUIOB, KUCIIOT, COJICH H Jp.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOJAHBIX COSAMHEHUHN, BBICIIUX OKCHIOB U THIPOKCH]IOB

IIpakTHyeckue 3aHATHS

CocraBieHue ypaBHEHUM XUMHYECKUX PEAKIMH C yIaCTHEM IPOCTHIX U CIOXKHBIX HEOPIaHUYECKUX BEIIECTB: METAJUIOB U
HEMETaJUIOB; OKCHJIOB METAJIOB, HEMETAJIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKUX KUCIIOT, OCHOBAaHHUN U
aM(OTEpHBIX THIPOKCHUJIOB; HEOPIraHMYECKHUX COJIEH, XapaKTepHU3YIOLIUX UX CBOICTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKHX 3a/IaHMI HA CBOWCTBA, COCTAB, MONYyYeHHE U Oe30MacHoe
UCII0JIh30BaHNE BAKHEHIIINX HEOPTaHWYECKHX BEUIECTB B OBITY M MPAKTHUECKOH JIeITeIbHOCTH YeJIOBeKa

Tema 3.3.
Wnentudukanms
HEOPTraHUYECCKHUX
BEILIECTB

OcHOBHOE COACPKaHuEe

JlaGopaTopHble 3aHATHS

JlaboparopHas padora « M aeHTuhUKAIHS HEOPTaHHUSCKUX BEIIESCTBY.

PerieHue 3KCIIEpUMEHTAIBHBIX 3a/1a4 110 XMMUYECKUM CBOWCTBAM METAIIOB M HEMETAJIJIOB, [T0 PACIIO3HABAHHIO U
HOJTYYIEHHUIO COSIMHEHUI METAIIIIOB U HEMETAIIOB.

HHCHTH(bHKaHHﬂ HEOPTaHNYCCKUX BEHICCTB C UCITIOJIB30BAHUEM X (bI/I3I/IKO-XI/IMI/I‘{eCKI/IX CBOﬁCTB, XapaKTCPHBIX
Ka4€CTBCHHBIX peaKHHﬁ. Ka‘ICCTBeHHBIC pC€aKkun Ha Cyﬂb(baT-, Kap6OHaT- 1 XJIOpUA-aHWOHBbI, HA KATUOH aMMOHU

KonTpoasnas
padora 2

CBoiicTBa HEOPraHUYECKUX BEILECTB

OK 01
OK 02
OK 04

Paznen 4.

CTpoelme U CBOiiCTBA OpraHn4eCKux BelecTB

24

Tema 4.1.
Knaccudukanpusi,
CTpPOEHHE
HOMEHKJIaTypa
OpraHUYECKUX
BEILECTB

OcHOBHOe coaepikaHue

TeopeTuueckoe 00yueHne

[losiBneHue u pa3BUTHE OPraHUYECKON XUMUM Kak Hayku. [IpenMer opranndyeckoil Xxumuu. MecTo 1 3HaueHue
OpraHN4ecKON XUMHHU B CHCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOECHHUE KaK MOPSAAO0K COSIUHEHUS aTOMOB B MOJIEKYJIE€ COTTIACHO MX BaJIEHTHOCTH. OCHOBHBIE ITOJIOKEHUS
TEOPHH XUMUYECKOT0 CTPOCHHUSI OpraHMIecKuX coequHeHuit A.M. byriepoBa. YriaepoaHblii ckenet opraHndecKon
MOJIEKYJIbI. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTI0 CTPOEHHsI MOJEKYJ. I3oMepus 1 H30MepBHI.

[onsTHe 0 QpyHKIMOHANTBEHOU TpymTe. Pagukan. [IpuHINIEI KiTaccuuKanny OpraHMYecKuX coearHeHnil. MexxayHapoHas
HOMEHKJIATypa 1 MPHUHIMIIBI HOMEHKJIATYPbl OPraHW4IECKUX coeTMHeHNH. [TorsaTHE 00 a30TCOAEpKANMX COCANHECHUX,
OHMONTOTMYECKY aKTHBHBIX BEIIECTBAX (YIIIEBOAAX, XKUpaX, OelKax U Jp.), BHICOKOMOJEKYIISPHBIX COeTNHEHUIX (MOHOMED,
TIOJIIMEP, CTPYKTYPHOE 3BEHO)

HpaKTl/l‘leCKPle 3aHATUA

HomeHknatypa opraHM4ecKHX COeUHEHUH OTIEeTbHBIX KJIACCOB (HACHILICHHBIC, HCHACHIIICHHBIC H apOMAaTHYECKHE
YIIIEBOIOPO/BI, CHUPTHI, (DEHOIBI, aJIbICTHABI, KETOHBI, KApOOHOBBIE KUCIOTHI 1 Ap.) COCTaBIeHHE MONHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (POPMYIT OPraHMYECKUX BEIIECTB OTACIBHBIX KIACCOB, HCIIONb3Ys UX HA3BaHUS MO
CHCTEMAaTHYECKOH U TPUBHAIBEHOW HOMEHKJIAType (3THIICH, alleTUIICH, TIINIEpHH, GeHomn, hopMabaerui, yKeycHas
KHCIIoTa, runyH). PacdeTs! npocreiiieit popMyibl opraHHIecKoi MOIEKYJIIbI, HCXOJIS1 U3 JJIEMEHTHOTI'0 cOCcTaBa (B %)

OK 01
OK 04

Tema 4.2. CpoiicTBa
OpPTraHUYECKUX

OcHOBHOE coliep:kaHue

12

TeopeTuueckoe o0yueHue

OK 05
OK 06
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COE€TUHEHHH

OWM3UKO-XUMHUYECKUE CBOMCTBA OPTaHUUCCKUX COCAMHEHUI OTIETEHBIX KJIACCOB (OCOOCHHOCTH KITACCU(PHUKAIINN U
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHICCKHUI psi v 001Iast popmyina; n3oMepus; (GI3UICCKIE CBOWCTBA; XUMUUCCKIEC
CBOMCTBA; CIIOCOOBI ITOTYICHHS):

— OPEACIIbHBIC YTTIEBOAOPOABI (aJ'IKaHI)I u HI/IKJ'IoaJ'IKaHI)I). FOpeHI/Ie METaHa KaK OJJMH N3 OCHOBHBIX NCTOYHHUKOB TCILJIa B
MMPOMBINUICHHOCTH U 6I>ITy. CsolicTBa MpUPOAHBIX YIIJIEBOAOPOJA0B, HAXOXKIACHUC B IMIPUPOJAC U MPUMCHCHUC aJIKAHOB;

— HCIPEACIIbHbIC (aJ'IKeHI:I, AJIKUHBI 1 aJ'IKaZ[I/IeHI)I) 1 apOMAaTHYCCKUC YITIEBOAOPOADbI. FopeHHe allCTUJICHA KaK HCTOYHHUK
BBICOKOTEMIICPATYPHOI'O INIAMCHU JI1 CBAPKU U PC3KU MCTAJIJIOB

— KHCIIOpOJICoIep Kalie COeAUHEHNs (CIUPTHI U (PEeHOIIBI, KApOOHOBBIE KHCIIOTHI ¥ 3(UPHI, albJICTH/IBI U KETOHBI, KHPBI,
yrneBopl). IIpakTrdeckoe MpruMeHeHHe STUIICHTITUKOIS, TiniepruHa, Genona. [Ipumenenne Gopmansaernia,
aleTagb/Ieru/ia, yKCyCHO! KUCIO0Thl. MblIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Morolue CBOicTBa MblIa

— a30TcojeprKallie COeIMHEHNS (aMUHBI 1 aMMHOKHUCIIOTHI, Oeiku). BeicokoMoneKyssipHble COeIMHEHUS! (CHHTETUUECKHE U
OMOIOrMuecKu-aKTHBHBIE). MOHOMED, TIOTUMEp, CTPYKTYpHOE 3BeHO. [lomMepur3alys dTuiieHa Kak OCHOBHOE
HampaBJIEHUE €r0 UCIIO0JIb30BaHM.

I'eHeTnyeckas CBsI3b MEKIY KJIaCCaMU OPraHUYECKHX COCIUHEHUM

Hpalcanecmle 3aHATUSA

CBoiicTBa OpraHMYECKUX COEAMHEHHUN OTIENBHBIX KJIACCOB (TpUBHAJIbHAS U MEXIYHAPOAHAS HOMEHKIIATYpa, XUMHUYIECKUE
CBOICTBa, CIOCOOBI OTYUYEHHUS): TIpe/IeNbHbIe (ATKaHBI M [TUKIOAJKaHbl), HENpeedbHbIe (QJIKEHBI, JIKUHBI M aJTKa/INCHBI) 1
apoOMaTHYECKUEe yrIIeBOAOPO/bl, CIUPTHI U PEHOIbI, KapOOHOBBIE KHCIIOTHI M A(HPHI, aIbJIETH/Ibl 1 KETOHBI, aMHHBI U
aMHHOKHUCIIOTBI, BHICOKOMOJICKYJISIPHBIE COSAMHEHUS. 3aJaHusI HA COCTAaBJICHUE YPaBHEHUH XUMHUYECKUX Peakiuii ¢
y4acTHEM OpPraHWYECKHX BELIECTB HA OCHOBAHHHU MX COCTaBa U CTPOEHUS

CocTaBieHUE CXeM peakuuil (B TOM YUCIIE 10 IPEUIOKEHHBIM 1IEMOYKaM IPEBPAILCHUI), XapaKTePU3YIOIINX XUMHUECKHE
CBOWCTBA OPraHWYECKHUX COCIMHEHUH OTIEIbHBIX KJIACCOB, CIIOCOOBI MX HOMYYEHUS U Ha3BaHUE OPraHMYECKHUX
COEIMHEHUI 110 TPUBUAJILHOW WIM MEXIYHApPOAHON CUCTEMATUYECKON HOMEHKIIATYPE.

PermeHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3a/1aHNIl HAa CBOWCTBA OPraHUYECKHX COSUHEHNUH OTAEMbHbIX
KJIacCOB

OK 07

Tema 4.3.
Unenrunduxanus
OpPTraHUIECKUX
BEIIECTB, UX
3HAYEHHUE U
MIpUMEHEeHHE B
OBITOBOH U
MPOU3BOJCTBEHHOM
NEATENHHOCTH
YyeJoBeKa

OcHoBHOE coaepikaHue

TeopeTuueckoe odyyeHne

Buooprannyeckue coenunenus. [Ipumenenne u 6noiorndeckasi ponp yriueBonos. OKHUCIEHHE YIIeBOL0B — HCTOYHUK
SHEPTHH KUBBIX OpraHu3MoB. O0IacTH MPUMEHEHH aMHHOKUCIOT. [IpeBpamieHust 6enKoB MUY B OPraHU3ME.
buonoruueckue ¢pynkimu 0enkoB. bronoruueckre GyHKIMU KUPOB. Poib oprannveckoil XMMUH B pelIeHHH mpodieM
MHUIIEBOI 0€30IMaCHOCTH

Ponp opranndeckoil XuMun B peICHUH IPOOJIEM SHEPTETHYECKOI O0€30MaCHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JaHUI HOBBIX
MaTepHaoB, HOBBIX HCTOYHUKOB SHEPTHH (TbTEPHATUBHBIE NCTOYHUKH 3HEprun). OMacHOCTh BO3ICHCTBHS Ha KHUBbIC
OpraHM3MBbl OPTaHWYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB (YIIIEBOJOPO/IBI, CIIUPTHI, (PEHOIBI, XTTOPOPTraHNIECKHE
TIPOM3BOJIHBIC, AIBJETHABI U JIP.), CMBICI ITOKA3ATeIs MPEAEIBHO TOMyCTHMON KOHIICHTPAINN

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora: “HueHTnduUKaNs OpraHUIECKIX COSAMHEHUHA OTICTBHBIX KJIACCOB”™
WnenTndukanust opraHNuecKux COeMHEHUH OTAENbHBIX KJIaccoB (Ha MPHMEpe aJIbAETHI0B, KpaxMaina, YKCyCHON

OK 01
OK 05
OK 06
OK 07
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KHUCJIOTHI, OCIIKOB U T.H.) C UCIIOJIB30BAHHUEM HX (I)I/I3I/IKO-XI/IMI/IHGCKI/IX CBOMCTB K XapaKTCPHBIX KaUCCTBCHHBIX peaKHI/Iﬁ.
Z[eHaTypauI/m Oenka IIpyu Harpe€BaHuu. HBGTHLIG pCakuumn 0eaKkoB. BO3HHMKHOBEHME aHATUTHYECKOrO CUTHAJIA C TOUKH
3PpCHUA XUMHNYCCKUX IMPOLECCOB MMPU NPOTCKAHNN KayeCTBEHHOU pcaknuu, HO3BOH$IIOIH€ﬁ I/IHGHTI/I(‘I})I/IHI/IpOBaTL
NMPCIJI0KCHHBIC OPraHNMYCCKUEC BCHICCTBA

Kontponbnasn CrpyKTypa 1 CBOWCTBAa OPTaHUYECKHX BEIIECTB 5
pa6ora 3
Paznen S. Kunernyeckue U TepMoIUHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX pPeakiuii 4
CkopocTh OCHOBHOE COlepKAHNE 2
XUMHYCECKUX TeopeTnyeckoe o0yueHue 2
peakiuii. CKOpOCTb peakiuy, ee 3aBUCUMOCTb OT PAa3JIUYHBIX (JaKTOPOB: MPUPOBI PEarHPYIOLINX BELIECTB, KOHICHTPAIIUU OK 01
Xumuieckoe pearupyromx BeuecTB, TEMIIEPATyphl U TUIOMIAIH PEAKIIMOHHOW TTOBEPXHOCTHU. TerioBble () (GeKThl XUMUUECKHUX OK 02
paBHOBECHE peakuui. K30- U SHAOTEPMUUECKHE, PEAKIUH. 2
OOpatiMocTh peakiuidi. XUMHYECKOe PABHOBECHE M €r0 CMELIEHHE TI0]1 ICHCTBUEM Pa3JINUHBIX (PaKTOPOB (KOHIIEHTPAIIHSI
PCareHToB WA MPOAYKTOB pE€aKIIUU, JaBJICHUEC, TeMnepaTypa) JJIA CO3AaHHs OIITUMAJIbHBIX yCJ'IOBHﬁ MPpOTCKaHUA
xumudeckux npoueccos. [Ipunnun Jle [larense
IlpakTH4eckue 3aHATHS 2
Pemenune MPaKTUKO-OPHUCHTUPOBAHHBIX 3a)1aH1/1ﬁ Ha aHaJIn3 q)aKTOpOB, BJIMAIONINX HA UBMCHCHUEC CKOPOCTHU XHUMHYECKOM OK 01
peaKuuu, B T.4. C O3UIIMI SKOJOTHYECKH LeNIeCO00pa3HOro MoBeIeHHs B ObITY M TPYIOBOW JIESTENBHOCTH B EISIX OK 02
COXPAHEHHUS CBOETO 37I0POBbS M OKPY>KaIOIIEH MPUPOIHOI Cpebl. 2
Pemienre npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha NpuMeHeHue npuHuuna Jle-Illatense a1t HaXOXKICHUS HATIpaBJICHUS
CMEILEHHUsI PABHOBECHS] XMMHUYECKON PEaKIMy U aHaIu3 (JaKTOPOB, BIMSIONIMX Ha CMEIEHHE XMMHUYECKOI0 PABHOBECHS
Paznen 6. PacTBOpBI 4
Tema 6.1. OcHOBHOe coiep:KaHHe 2
IMonstue o TeopeTnueckoe 00yueHHe 2
pacTBopax PacrBopenue kak ¢usnko-xummudeckuii npouecc. PactBopsl. Crioco0s! IPUTOTOBIEHHS pacTBOPOB. PacTBOpUMOCTS. OK 01
MaccoBast 1051 pacTBOPEHHOr0 BeliecTBa. CMBICI MTOKa3aTels MpeJeabHO JOIYCTUMOM KOHLIIEHTPALUH U €r0 OK 02
UCIIONB30BAHKE B OLIEHKE KOOI MYECKOH 0€30MacHOCTH. OK 07
[paBuia 3KOJIOTHMYECKH 1eIeCO00Pa3HOro MOBEACHNUS B OBITY U TPYAOBOI AESATEIFHOCTH B LIENIAX COXPAHEHUS CBOETO 2
3JI0pPOBBSI U OKPY’KaIOIIEH IPUPOIHON CPEIBI; OMTACHOCTH BO3/ICHCTBHA HA KHBbIE OPTaHU3MBI ONPE/ICIICHHBIX BEIIECTB.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH HAa PACTBOPHI, HCIOIb3YEMBbIE B OBITOBOI 1 MPOU3BOICTBEHHON
JIEATENFHOCTH YETIOBEKa
Tema 6.2. OcCHOBHOe coiep:KaHHe 2
Hccnenosanne JlaGopaTopHble 3aHATUS 2 OK 01
CBOHCTB pacTBOPOB [ JTaGopartopHas pabota «IpHTOTOBIEHHE PACTBOPOBY. OK 02
[Ipurorosnenne pacTBOpOB 3alaHHON (MacCOBOH, %) KOHIEHTpanuH (C MPaKTHKO-OpPHEHTHPOBAHHBIMU BOIPOCAMH) OK 04
OTPEe/ICIIEHHE CPE/Ibl BOAHBIX PACTBOPOB. 2

Pemenue 3ana4 Ha NPUTOTOBJICHHE PACTBOPOB

IpodeccuonabHo-
OPHEHTHPOBAHHOE
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cojep:kanue

(conepxanue
NPHUKJIATHOTO
MOJIYJISA)
Pazgen 7. Xumust B ObITY H IPOM3BOACTBEHHOI JeATeTbHOCTH YeJI0BeKa 6
Xumust B ObITY 1 OCHOBHOE coiep:KaHHe 6
TPOU3BOJCTBEHHOU TeopeTndeckoe odyueHue 2
ACATCIIBHOCTH Hogetitve 10CTHXCHUS XMMAYESCKON HAYKH U XUMUYECKON TEXHOIOTHU. POJIb XMMUHM B 00€CTICUCHUH YKOJIOTHYCCKOH, OK 01
1CIIOBCKa 9HEPreTUYECcKON M MHIIEBON 0€30MaCHOCTH, Pa3BUTHH MEIUIMHEL [IpaBuiia morcka 1 aHaIu3a XUMHYeCKOH HH(pOpMaIiu 1 OK 02
U3 pa3IMYHBIX HCTOYHUKOB (Hay4yHas ¥ yueOHO-Hay4YHas JIUTEpaTypa, CPeACTBa MaccoBoi HpopManuu, ceth MHTEpHEeT) OK 04
IIpakTHyeckue 3aHATHS OK 07
[Nouck u aHanM3 KeCcoB 0 NPUMEHEHNH XMMUYECKHUX BEIIECTB U TEXHOJIOTHH C y4eTOM Oymynied npodeccruoHaIbHO
JIeSITeIbHOCTH 110 TEMaM: Ba)KHEHIIINE CTPOUTENbHbIE MaTepHallbl, KOHCTPYKIIMOHHBIE MaTepHabl, KPacKH, CTEKIIO,
KepaMUKa, MaTepualbl 1JIs JJIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIBHBIE BOJIOKHA, UICTOYHUKH YHEPIUM, OPraHUYECKUE U 1
MUHEpaJIbHbIE YI00pEHNs, IEKAPCTBEHHbBIE BEIIECTBA, OBITOBAS XHUMHUSL.
3amra: [Ipeacrapnenue pe3ynbTaToB pElISHUs KeiicoB B (hopMe MUHH-/IOKIIAJa C Tpe3eHTalueH
IIpomexxyTouHas aTTecTanmsi O JUCHMILVINHE (3a4eT) 2
Bcero 69
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3. YCJI0OBUs PEAJIM3ALIUU TPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1. Tpeﬁonalmﬂ K MUHUMAJIBbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecnevYeHuIo

JUia  peanu3anuu  OporpaMMbl  y4eOHOTO IIpEeAMETa IMPEAYCMOTPEHBI  CIIEIYIOIIHE

CIICIHUAJIbHBIC ITIOMCIICHUA 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

JUTEPaTyphl
OcHOBHbIE HICTOYHHKH

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

Panenikuii, A. M. Xumus : 6a30BbIi YpOBEHB : TPEHUPOBOYHBIC U TIPOBEPOYHBIC 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

I[OIIOJIHP[TCJIBHLIC HCTOYHHKH

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

Xumus. 3ajauHuK : yueOHOe mocodue Aisi cpeaHero npodeccuoHaibHoro oopazoBanus /
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 muatdopma FOpaiit
[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 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'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 |Monyan/Pasnen/Tema|PesynbsraT 00yuyenns THunbI OLeHOYHBIX MePONIPUATHI
I OcHOBHOE coiep:KaHHe
- Paznen 1. OcHoBBI Popmyauposars
0a30BbI€ OHSATHA U
CTPOEHHsI BelIeCTBA
3aKOHBI XHMHUH
11 OK 01 [Ctpoenue aTomoB CocraBiate xuMmudeckue | 1. Tect «CTpoeHHe aTOMOB XUMHUYECKUX
XUMHYCCKHX (hopMyJIbI COCTMHCHHUI B | 3JIEMEHTOB U MIPUPOJIa XUMUYECKOU
3JIEMEHTOB U MTPHUPOJAA |COOTBETCTBHH CO CBSI3W».
XUMHYECKOH CBS3H CTETICHBIO OKHCIICHUS 2. 3aiaun Ha COCTABIICHHE XUMHUYECKUX
XUMHNYCCKHX 3JICMCHTOB, q)OpMyJ'[ }IByXaTOMHI)IX COEJII/IHEHI/Iﬁ
WCXO/S U3 BAJICHTHOCTH U | (OKCHJIOB, CYNb(HUIOB, THAPHIIOB H T.I1.).
AIEKTPOOTPUIIATEIHHOCTH | 3. 3a1aHus HAa UCIIOB30BaHUE
XMMUYECKOM CUMBOJIUKY W Ha3BaHUM
COCIMHEHUH 110 HOMEHKJIaType
MEXJTyHapOJIHOTO COI03a TEOPETUIECKOH 1
npmcna)moﬁ XUMHUU U TPUBUAJTIBHBIX
Ha3BaHWM JISI COCTABIEHUS XUMUYECKUX
(hopMya IByXaTOMHBIX COEIMHEHHI
(okcu0B, Cynb(GHUIOB, TUAPUIOB U T.II.) U
JPYTUX HEOPTaHUYECKUX COEAUHEHUN
OTJIENBHBIX KJIACCOB
1.2 OK 01 |IIepuomnueckuii 3akoH | XapaKTepH30BaTh 1. Tect «Merannuyeckue /
OK 02 u tabnuma J[. 1. XHUMHYECKHE DJIEMEHTHI B | HEMETAIUIMYECKHE CBOMCTBA,
Menpeneena COOTBETCTBHH C UX 3JIEKTPOOTPHULIATENFHOCT B CPOJICTBO K
MOJIO’KEHUEM B 3JIEKTPOHY XUMHUYECKUX JIEMEHTOB B
MIEPUOIIYECKON CHCTEME |COOTBETCTBHE C MX IIIEKTPOHHBIM
XUMHYECKHUX 3JIEMEHTOB |CTPOCHHEM U MOJIOKECHHUEM B
J.1. MenneneeBa NEPUOANYECKON CUCTEME XUMHUYECKUX
aneMenToB .. MenpaeneeBay.
2. [IpakTryeckue 3aqaHus Ha
YCTaHOBJICHHE CBSI3U MEKIY CTPOCHHEM
aTOMOB XMMHYECKHX 3JIEMEHTOB U
MIEPUOIITIECKUM H3MEHEHIEM CBOWCTB
XUMUYECKHX JJIEMEHTOB M UX COSIMHECHUH
B COOTBETCTBHUH C IOJIOKCHHEM
IIepunonuueckoii cucreme.
3. [IpaKTHKO-OpUEHTUPOBAHHBIE
TEOopeTHIECKHe 3aJaHns Ha
XapaKTePU3aNNI0 XUMHUIECKIX JIEMEHTOB:
«Metammnueckue / HeMeTaJUTHIECKUE
CBOWCTBA, 3JIEKTPOOTPHULIATENNEHOCTD U
CPOIICTBO K JIEKTPOHY XUMUIECKUAX
3JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U TIOJIOKEHIEM
B MICPUOAMYECKON CHCTEME XUMIUECKIX
anemenToB JI.U. MenneneeBay
2 Pazpnen 2. S D KontponbHas padora
XumMnyeckne THIIBI XUMMY ECKIX «CTpoeHHe BelIeCTBA H XUMHYECKHE
peakuun peaxnnu peaxknum)
2.1 OK 01 THIBEI XUMHAYECKUX CocTaBisTh peakuuu 1. 3agauu Ha cOCTaBIIEHUE YpaBHEHUM

17




Ne OK/IIK |Monyan/Pa3nen/Tema|PesynbraT 00yuyenns THUNBI OLeHOYHBIX MEPONIPUATHI
OK 04 |peaxmmii COCIUHEHUS, peaKImii:
pa3moXxeHus1, OOMeHa, — COCTMHCHMS, 3aMEIIICHHS, PA3IIOKCHHUS,
3aMeIICHNS, oOMeHa;
OKHCITUTEIBHO- — OKHCJTHTETBHO-
BOCCTaHOBUTEIIHHBIC BOCCTAHOBUTEILHBIX PEAKIIHH C
peakiuu HCIIOJIE30BAaHIEM METOJIa DIICKTPOHHOTO
Oamanca.
2. 3aja4u Ha pacyeT Macchl BEUIECTBA WU
00béMa
Ta30B 10 U3BECTHOMY KOJIUYCCTBY
BEIIIECTBA, MacCce WK 00bEMY OJIHOTO U3
YUYACTBYIOIIHMX B PEAKIIUH BEIICCTR;
pacy€Thl
Macchl (00bEMa, KOJTUUECTBA BEIECTRA)
MPOYKTOB PEAKIIUH, €CIIA OJTHO U3
BEIIIECTB MMECT MPUMECH
2.2 OK 02 |Onexrponutnueckas |CocTaBnsaTh ypaBHeHUs | 1. 3ajaHus Ha cocTaBIeHUE
OK 03 IUCCOLIMALIUSA U XUMHUYECKUX PeaKIUu MOJICKYJISIPHBIX M HOHHBIX PEAKIUH C
OK 04 |voHHBIH 0OMEH WOHHOr0o 0OMEHa ¢ y4acTHeM KHCIIOT, OCHOBAHHUI U CONEeH,
y‘laCTI/IeM yCTaHOBHCHI/IC U3MEHCHUS KHCIIOTHOCTHU
HEOPTraHMYECKHUX cpezpt
BEIIIECTB 2. Jlaboparopnas padora "Twursl
XUMHYECKUX peakimi'
3 Pazgen 3. Ctpoenue u|HceienoBats ctpoenue |KoHTpoabHas paGota
cBOliCTBa H CBOMCTBa «CBoiicTBa HEOPTrAaHMYECKHUX BeIECTB)
HEOPraHu4ecKUux HEeOpPraHu4ecKux
BelleCTB BeIleCTB
3.1 OK 01 |Knaccudukanyus, Knaccudunmposarsb 1. Tect «Homenknarypa v Ha3BaHHe
HOMEHKJIaTypa HEOpraHMYECKIe HEOPTraHMYECKHUX BEIECTB UCXOMS U3 UX
CTpOEHHE BEIIECTBA B XUMHUYECKOH (DOPMYJIbI HIIH COCTABJICHHE
HEOPTaHMYECKUX COOTBETCTBHH C UX XUMHIYECKON (OPMYITBI UCXOMS U3
BEIIECTB CTpOEHHEM Ha3BaHU BEIECTBA M0 MEKAYHAPOIHOM
WIN TPUBUAIBHONW HOMEHKIIATyPe».
2. 3amauu Ha pacyeT MacCcOBOM TOTH
(Macchl) XMMHUYIECKOT0 dJIeMEeHTa
(coenuHeHus) B MOJIEKyJIe (CMECH).
3. IIpaxkTrdeckue 3agaHus O
KJ1accu(UKaIH, HOMEHKIIaType U
XUMIYECKHM (HOpMYyTaM HEOPTaHMIECKIX
BEIIIECTB Pa3IINYHBIX KJIACCOB.
4. IIpakTrueckue 3aJaHus Ha
oIpeieNIeHe XIMHYIECKON aKTHBHOCTH
BEIIECTB B 3aBHCHMOCTH BHIa
XUMUYECKON CBSI3M M THIIA
KPUCTAJIIMYECKON PELIETKH
3.2 OK 01 DU3NKO-XUMHUYECKHE | YCTaHABIIUBATH 1. Tect «OcoOEHHOCTH XUMHYECKHX
OK 02 |cBoticTBa 3aBHCHUMOCTH (PH3HKO- CBOMCTB OKCHJIOB, KUCJIOT, OCHOBaHUH,

HCOPraHN4CCKUX
BCIICCTB

XHMIYECKHX CBOMCTB
HCOPTraHNYCCKUX
BCHICCTB OT CTPOCHUSA

aM(OTEPHBIX THAPOKCUIOB U COJNCH.
2. 3ajaHus Ha COCTABIIEHUE ypaBHEHUI
XUMUYECKHUX PEAKIMNA C y4aCTHEM

18




Ne OK/IIK |Monyan/Pa3nen/Tema|PesynbraT 00yuyenns THUNBI OLeHOYHBIX MEPONIPUATHI
ATOMOB W MOJIEKYII, a MPOCTHIX U CIOKHBIX HEOPTaHUICCKUAX
TaKXKe TUIA BEILIECTB: OKCHIOB METAJIOB, HEMETAJIIIOB
KPHUCTAJLTHICCKOM 1 aM(pOTEPHBIX PIEMCHTOB;
peIIeTKH HEOPTaHMYECKUX KUCIIOT, OCHOBAHUH U
aM(OTEPHBIX THAPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIONINX UX CBOWCTBA U
CIIOCOOBI TIOTYYEHHSI.
3. IIpaKTHKO-OpUEHTHPOBAHHbBIE
TEOPETUYCCKHE 3a]JaHUs Ha CBOWCTBA U
MOJTYYCHUE HEOPTAHUYECKHUX BEIICCTB
3.3 OK 01 |Mnentudukaums Hccnenosats 1. [IpakTHKO-OpHUEHTHUPOBAHHbIE 3aaHU
OK 06 |HeopraHUYeCKUX KayeCTBECHHBIC PEaKIMM |10 COCTABJICHUIO XUMHUECKHIX PEaKIHil ¢
OK 07 BEIIIECTB HEOPraHUYECKUX y4acTHEM HEOPTaHWYECKUX BEIECTB,
BEILIECTB UCIIOJIb3YeMBIX JUTS UX WACHTH(DUKALINY.
2.JIabopaTopHas paboTa:
“UnenTrdurKanys HEOPraHUICCKUX
BEIIECTB”
4 Paznen 4. Ctpoenue u|HccienoBats ctpoenue |KoHTpoabHas padota
CBOMCTBA M CBOMCTBA «CTpoeHHe H CBOMCTBA OPraHUYeCKHX
OpraHUYecKuX OPraHUYeCKHX BelleCTB |BelecTB
BellleCTB
4.1 OK 05 Knaccugukarus, Knaccudurmposatsb 1. 3amanus Ha cOCTaBICHHUE Ha3BaHUH
CTpOEHHE U OpTaHHYECKHE BEIIECTBA |OPTaHUYECKUX COCTUHEHUH 10
HOMEHKJIaTypa B COOTBETCTBUU C HX TPUBHATIHHON WM MEXTyHAPOIHON
OpPTaHHUYECKUX CTpOCHHEM CHCTeMaTHYeCKOH HOMEHKIIAType.
BEIIIECTB 2. 3agaHus Ha COCTaBJIECHHUE TOIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (hOpMYI
OpPTaHUYECKUX BEIIECTB OTAEIHHBIX
KJIACCOB.
3. 3amauu Ha onpeeneHne MpocTenIei
(hopMyITBI OPraHUYECKON MOJIEKYJIbI,
UCXOJIS U3 3IIEMEHTHOT 0 cocTaBa (B %)
4.2 OK 01 CsoiicTBa YcTaHaBauBaTh 1. 3amanus Ha cocTaBlEeHNE YpaBHEHUN
OK 02 |opranugeckux 3aBHCHUMOCTH (PU3UKO- XUMHYECKHX PEaKINi C yIacTHEeM
OK 07 COEIMHEHNN XUMHYECKHUX CBOWMCTB OpPTaHMYECKUX BEIIECTB HA OCHOBAHUU MX

OpPraHWYECKUX BEIIECTB
OT CTPOCHUS MOJIEKYJI

COCTaBa M CTPOCHUSL.
2. 3amaHusA HA COCTaBJIEHUE YpaBHEHUN
XUMUYECKHX PEAKILNH, HIUTIOCTPUPYIOIIIX
XMUMUYECKHE CBOMCTBA C yIETOM
MEXaHW3MOB IIPOTEKAHMS JAHHBIX
peakuuii ¥ FTEHETUYECKOM CBSI3U
OpraHW4eCKUX BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHbIE 331241 IO YpaBHEHHAM
peaKIuii ¢ yqacTHEM OpPTraHWYECKHX
BEIIIECTB.

4. JIabopatopHas pabota “IIpeBpamenus
OpTaHNYECKUX BEIICCTB IPU HarpeBaHUH"
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Ne OK/IIK |Monyan/Pa3nen/Tema|PesynbraT 00yuyenns THUNBI OLeHOYHBIX MEPONIPUATHI
4.3 OK 01 |Mnentndukanms HUccnenoBats 1.IIpakTHKO-OpUEHTUPOBAHHBIE 3aJaHUSL
OK 02 |opranmueckux KaueCTBEHHBIE PEAKIMU  |TI0 COCTABJIEHUIO XUMHUYECKUX PEAKIUi C
OK 04 |BemiecTB, MX 3HAYCHUE |OPraHUYECKUX y4JacTHeM OpPTraHWYecKHX BEUIEeCTB, B T.U.
Y TIPMEHEHNE B COEIMHEHUI OTAENBHBIX |HCIONB3YEMBIX ISl MX WACHTU(HKAIIUH B
OBITOBOIT 1 KJIacCOB OBITY W IPOMBIIILIEHHOCTH.
TIPOU3BOJICTBCHHOM 2.JIabopaTopHas paboTa:
JIeSITEIIBHOCTH “Unentrdurkarys oOpraHiIecKux
4eJloBeKa COEMHEHUM OTJIENBHBIX KJIACCOB™

5 Pazneux 5. XapakTepu3oBaTh
Kunernueckue n BJIMSTHUE PA3THIHBIX
TepMoaMHAMUYeCKHe |(paKTOpOB HA
3aKOHOMEPHOCTH PaBHOBecHE U CKOPOCTh
NPOTEKAHUS XHMHYECKUX peaKknuii
XHMUYECKUX
peaxiuii

5 OK 01 CKOpOCTh XUMHUYECKUX | XapaKTepru30BaTh ITpakTHKO-OpUEHTUPOBAHHBIE

OK 02 peakiuii. XuMHUYECKOE | BIIMSAHUE KOHIIEHTPAllUM | TEOPETHUECKUE 3a/1aHHs Ha aHAJIU3

paBHOBecHE pearupyrommx BelecTB U | pakToOpOB, BIUSIONIMX HA H3MEHEHHE
TeMIlepaTypbl Ha CKOPOCTH XUMHUYECKOW PeaKInu.
CKOPOCTh XUMHYECKUX [IpakTHKO-OPHEHTHPOBAHHBIE 3a/IaHKs Ha
peakuui npuMmenenne npunuuna Jle-Illarense mist
XapakTepu30BaTh HaXO0XJICHUS HAIIPaBJICHUSI CMEILEHUS
BJIMSIHUE U3MEHEHUS paBHOBECHS XUMHUECKOM peakiiy 1
KOHIIGHTPALMH BEIECTB, |aHanu3 (pakTopoB, BIMUAIOLIMX HA
peakLuu cpeibl U CMEIIEHNE XUMHYECKOI'0 PABHOBECHS
TeMIIepaTypsl Ha
CMeEIIEHHE XUMHYIECKOTr0
paBHOBeECHSA

6 HccaenoBaTh HCTHHHBIE

Paznen 6. PacTBopbl |pacTBOPBI € 3aJaHHBIMH
XapaKTepHCTHKAMHA
6.1 OK 01 |Ilomarue o pactBopax |Pa3nu4ate HCTHHHBIE 1. 3amaun Ha IPUTOTOBJIEHHE PACTBOPOB.
OK 02 PacTBOpEI 2. IIpaKTHKO-OpHUEHTHPOBAHHBIE
pacdeTHbIe 3a]aHuUsI Ha TUCIIEPCHBIE
CHCTEMBI, UCIIONb3yeMbIE B OBITOBOH H
MPON3BOJCTBEHHON AEATETHHOCTH
YyeJIoBeKa
6.2 OK 01 |HccnenoBanue HUccnenosath (pusuko- JlaGopaTopHast paboTa
OK 04 |cBoiicTB pacTBOpPOB XUMHIYECKHE CBOWCTBA “IIpuroTOBICHNE PACTBOPOB”
WCTHHHBIX PacTBOPOB
1 IIpodeccoHaILHO-OPHMEHTHPOBAHHOE CO/iep:KaHue (Coiep:KaHNe NPUKJIATHOI0 MORYJIsT)

7 Pazgen 7. O1eHuBaThL 3ammra Keiica (¢ yueTom Oymyiueit
Xumus B ObITY U nocJjaecTBHs ObITOBOI |MpodecCHOHATBHOM AeATeIbHOCTH)
NPOU3BOACTBEHHOM M NIPOM3BOCTBEHHOM
JesiTeJIbHOCTH JesITeJIbHOCTH YeI0BeKa
yel0BeKa C MO3UIINH

IKO0JIOTHYECKOMH
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07

Xumust B ObITY 1
TIPONU3BOJICTBEHHOM
JeATEITbHOCTH
YeJoBeKa

OreHuBaTh MMOCIEICTBUSI
OBITOBOH 1
MPOU3BOACTBEHHOM
NESITENLHOCTH YEJI0BEKA C
MO3UIMH 3KOJIOTrIIEeCKON

Keiic (c yaerom Oymymeit
podecCHOHANBHON eI TeTHHOCTH)
Bo3MokHEBIE TEMBI KEHCOB:

1. IloTemeHne KIUMAaTa 1
BEICBOOOXK/ICHHE Ta30BBIX THAPATOB CO JHA
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OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenuns

THUNBI OLeHOYHBIX MEPONIPUATHI

0e301acHOCTH

OKeaHa.
2. Bynymue maTepuainsl [uis aBua-,
MaIIMHO- ¥ IPUOOPOCTPOCHHSI.

3. HoBbie MaTepuaibl Iisl COJIHEYHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE PACTUTENIBHBIX
npernaparoB
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