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Pabouas nporpamma yueOHOU aucrumuabl OY 1. 12 Xumus pa3paboTana B COOTBETCTBUU C
NpUMEpPHOM  paboueld mporpaMmoi  00meo0pa3oBaTeIbHON  JAUCHMIUIMHBI — «XHMHS» IS
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CoBera 10 OILIEHKE COACpPkKaHUS U KaueCTBa IPUMEPHBIX pabouuX MporpaMm 0011eo0pa3zoBaTeIbHOTO
Y COLMATBHO-TYMaHUTAPHOTO IUKJIOB CPEIHEro MpoheCcCHOHATBLHOTO 00pa3oBaHus, IpoTokoa No 14,

Opranuzanusa-pa3paboTuuKk:  rocylapcTBeHHoe  mpodeccuoHalbHOe  00pa3oBaTebHOE
yupexaenue Tynbckon obnactu «TyabCKHUil KOJUIEIK CTPOUTEIBCTBA U OTPACIEBBIX TEXHOJIOTHIN
(manee — ['TIOY TO «TKCuOT»)
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Paccmorpena u omoOpeHa IUKIOBOW METOIWYECKOW KOMHCCHEH 00I1Ieo0pa3oBaTeIbHBIX
JTUCIUIUINH, TPOTOKO0JT No oT 2023 roga.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJBHOM JUCIUILINHBI

1.1. OG6meoOpa3oBarenbHas AUCIUIUITMHA «XUMHUS» SIBISETCS 00S3aTCIIBHOW YacThIO
0011e00pa3oBaTeIbHOrO IMKJIa 00pa3oBaTenbHON MporpaMmMbl B cootBeTcTBUU ¢ PI'OC CIIO
no crnenuanpbHocTy 38.02.01 DxoHOMEKA M OyXTaJTepCKUi ydeT (10 OTpaciisiM), peaau3yeMon
Ha 0a3e OCHOBHOTO 0011er0 00pa3oBaHusl.

[Iporpamma pa3pabotana Ha ocHoBanuu TpeboBannii DI'OC cpemnero oOmIero
o0pa3oBaHus ¢ yueToM IpodeccHnoHaTbHOM HaIllpaBJIEHHOCTH IMOJIydaeMoil crienuanbHocTH. Ha
M3YyYeHUEe AUCHUILTUHBI « XUMHs» Ha 0a30BOM YPOBHE OTBOJIUTCS JBE 3aUETHBIC STUHUIIBL.

1.2. llesqin ¥ MUIAHUPYeMble Pe3yJabTAThI OCBOECHHS THCIHUTLINHBI

1.2.1. leau v 3a1a4u AUCUUTJIMHBI

®opMupOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NMPHUHSTHUSA PEIIEHUH B KU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYaIUSIX, OTBETCTBEHHOT'O MTOBEJICHUS B IPUPOJTHOM Cpejie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MNPOTEKaHWsS XUMHUYECKHX IPOIIECCOB U
SABIIGHUH B OKpYXKawIled cpelne, I[EIOCTHOW HAyYyHOW KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJISITH (OPMYJbI HEOPTaHUYECKHMX W OPTaHMYECKHUX BEIICCTB,
YpaBHEHUS XHMHUYECKHUX peakUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH TPOBEACHHS IMPOCTEHIINX XUMHUYECKHX OSKCIICPUMEHTATBHBIX
UCCJIEIOBAaHUM C COOIIOZACHMEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCIONH30BaTh WH(MOPMAIMI0O XHUMHUYECKOTO XapakTepa W3 Pa3IUYHbBIX
HUCTOYHUKOB;

5) copmMupoBaTh YMEHHUS IPOTHO3UPOBATH IMOCIICIACTBHUS CBOCH JEATEIRHOCTH M XUMUYECKIX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTIKCHUH XMMHYECKONW HAYKM M TEXHOJOTHH

TSl pa3BUTHS COITMATIBHOM M IIPOM3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTcTBHHM ¢ @PI'OC CIIO u Ha ocHoBe ®PI'OC

(6{0]0;

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUILIUHBI

O6mue!

JMCHHILIHHAPHbIE?

OK 01. Beibupats
CIOCOOBI pPelICHHUs 3a71a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
Pa3JInYHBIM KOHTEKCTaM

B yacTu TPpy10BOI0 BOCIIUTAHMS:

- TOTOBHOCTb K TPYAY, OCO3HAHHE LEHHOCTH
MacTepcTBa, TpyAoIto0ue;

- TOTOBHOCTb K aKTHMBHOH JEATCIBHOCTH
TEXHOJIOTHICCKOM u COIHaNLHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATH,
MJIaHUPOBATh M CaMOCTOSITEIILHO BBITIOJIHSATH

TaKylo JesTeIbHOCTb;
- HHTEpEC K  pa3Iu4HbIM cepam
npodecCHOHATBHOMN 1eATEIbHOCTH,

OBiaieHHe YHUBEpPCAIbHBIMM Y4YeOHBIMH

NMO3HABATEJIbLHBLIMHY J1eHCTBUSIMMN:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- caMoCTOsITeNbHO  (QopMyIHpOBaTH |
aKTyaJM3upoBaTh MpoOJIEeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHAaBJIMBAaTb CyHlGCTBCHHI:Iﬁ IMPU3HAK WA
OCHOBaHUs JJIsl CpaBHEHUS, KIacCu(DUKAMU U
00001IeHNS;

- ONpPEAENATh LENU JEATEIbHOCTH, 3a1aBaTh
napaMeTpel 1 KPUTEPHUU UX JOCTUIKCHUA,

- BBISIBISAITH 3aKOHOMEPHOCTH M HPOTUBOPEUUS
B paCcCMaTpHUBACMBIX ABJICHUAX,

- BIAJETh CUCTEMOW XHMHUYECKMX 3HAHUM, KOTOpas BKJIKOYACT:
OCHOBONOJIATAIOIIME  TMOHATUS  (XMMHYECKUW  OSIEMEHT, aToM,
JNIEKTPOHHAsl 000JI0OYKa aToma, s-, p-, J-dJIEKTPOHHBIC OpPOUTAIH
aTOMOB, MOH, MOJIEKYJIa, BAaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTEIIEHb OKHCIIEHUS, XMMMUYECKas CBsI3b, MOJIb, MOJIAIpHAs Macca,
MOJIIpPHBIA 00BEM, YIJIEPOAHBIN CKeleT, (PyHKIHOHAIbHAs TpyIia,
paauKal, W30MepHUs, H30MEpbl, T'OMOJOTMYECKHI psAJl, TOMOJIOIH,
YIJIEBOAOPOAbL, KHUCIOPOJI- W  a30TCOAEpKAlUME COEIUHEHUS,
OMOJIOTMYECKH AaKTUBHBIC BemlecTBa (YIJIEBOMBI, JKUPBI, OCNKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEJIMHEHUS, KPUCTAJUTMUECKasl pelIeTKa, TUIIbl XUMHUYECKUX PeaKIuil
(OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE,  9K30-M  3HJOTEPMHUYECKHUE,
peakuu MOHHOTO 0OMEHa), pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOIIUTHI,
ANEKTPOJUTUYECKAS JUCCOLMAIMUs, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON peakliu, XUMUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUS OPraHWYEeCKUX BEIIECTB
AM. DBytnepoBa, Teopus DJIEKTPOIUTHYECKON  JTUCCOIMAIINH,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aKoH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHUMBOJUYECKHH $3bIK XHMHUH, (PAKTOJIOTHYECKHE
CBEJIGHUS O CBOMCTBax, cocTaBe, IIOJIy4eHHHM U 0Oe30MmacHOM
UCIIOJIb30BAaHUN B@)XKHEWIINX HEOPraHWYECKUX U OPraHUYEeCKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

- YMETh BBISBJISATH XapaKTEPHBIC MPU3HAKU U B3aUMOCBS3b N3yUEHHBIX




- BHOCHUTH KOppCKTI/IBBI B ACATCIIbHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB LIEJISAM,
OILICHHUBATH pI/ICKI/I HOCHCI[CTBI/If/’I JACATCIIbHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIUICHHE IIPH
peH_IeHI/II/I KU3HCHHBIX HpOGJ’IGM

0) 0a30BbI€ HcCCIeI0BATEIbCKHE e CTBHSI:

- BIAJCTh HaBBIKAMU yaeOHo-
HCCJICIOBATEIHLCKOM u MPOEKTHOM
JIeSTECIIbHOCTH, HaBEIKAMHU paspenieHus
npo0Jem;

- BBISBIISITh NIPUYUHHO-CJIC/ICTBEHHBIC CBS3U W
aKTyaJIM3MpOBaTh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
€¢ pCIICHUs, HAXOMUTh AaAPTYMEHTBI U
JI0Ka3aTeIbCTBa CBOMX YTBEPIXKJICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH MOJIYYCHHBIC B XOJC PEIICHUS
3a/1a4¥ Pe3yNbTaThl, KPUHTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTD 3HAHUS B O3HABATEIHHYIO
U PAKTHYECKYIO obnactu
JKU3HEICITEIIbHOCTH;

- yMeTh HMHTECTPUPOBATH 3HAHHS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBUIBUTaTh HOBBIE WJICH, TpejJiarath
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;

- CIIOCOOHOCTh UX HCIIOIL30BaHHUSA B
MO3HABATENILHON U COIMAILHOM MPaKTHUKE

HOHﬂTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIHMEC IIOHATHA IIPU OIMMCAHUU
CTPOEHHUS U CBOMCTB HEOPraHUYECKHX U OPraHUYECKHX BELIECTB U MX
HpeBpaH_[eHI/IfI; BBISIBIISITL B3aMMOCBSI3b  XHMHYECKHUX 3HAHHH C
HNOHATUSIMM U NPEACTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYUYHBIX
MPEIMETOB;

- yYMeTb HCIOJb30BATh HAMMEHOBAHMUS XMMUYECKHUX COEIMHEHHH
MEKIYHApOAHOTO COK03a TEOPETUYECKOW W MPUKIATHOM XUMHUU U
TPUBMAJbHBIE HA3BaHUS BAXXKHEHWIIMX BELIECTB (ITUJIEH, alCTUJIEH,
rmnepuH, (QeHoa, ¢GopMaNbIerua, YKCYCHas KHCJIOTa, TIWIUH,
yrapHbIii ra3, yriaeKuciblii ra3, aMMHak, raiieHasi U3BeCTb, HeralieHas
U3BECTh, MUTbEBAass coJa M JAPYTrUX), COCTaBIATH (OPMYJIbI
HEOPraHMYeCKUX U OPraHUYECKHX BEIIECTB, YPABHEHUS XMUMUYECKUX
peakuui, OOBICHATH MX CMBICH; IOJATBEPXKIaTh XapaKTEpHbIE
XMUMUYECKHE CBOHCTBa BEIIIECTB COOTBETCTBYIOLIUMHU
JKCIIEPUMEHTAMM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIIUI;

- YMETh yCTaHaBJIMBATh HPUHAIEKHOCTh U3YUYEHHBIX
HEOPTraHMYECKUX U OPraHMYECKUX BEIIECTB K OMPEIeICHHBIM KJIaccam
U IpyINIaM COeIUHEHUH, XapaKTepu30BaTh MX COCTAaB M BakHEHIIue
CBOWMCTBA; OMNpENENsITh BHUIBI XUMHUYECKUX CBsi3el (KOBaJICHTHas,
MOHHAs, MeTaJUIMYecKasi, BOJOPOJHAs), THIbBl KpPUCTAJUIMYECKUX
PEUICTOK BEIICCTB, KHaCCHq)HHHpOBaTB XUMHYCCKUEC PCAKIINH,

- chopMHUpOBaTh MPEJCTABICHUA: O XUMHUYECKOW COCTaBIISIOLIECH
CCTCCTBCHHOHayLIHOI\/JI KapTUHBlI MHpPA, POJIUM XHUMHUHU B IIO3HAHUH
SBJICHUA MNpUPOJbl, B (OPMHPOBAHUU MBIIUICHUS U KYJIbTYpBhI
JUYHOCTH, €€ (YHKIMOHAIHHOM TPaMOTHOCTH, HEOOXOAUMOW st
pelIeHus] TPAKTUYECKUX 3a7ad U SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHHSI K CBOEMY 37I0POBBIO U IIPHUPOTHON CPEIE;

- yYMeTb TMPOBOAWUTH pACYEThl IO XUMUYECKMM (opMmynam ¥
YpaBHCHUAM XUMHNYCCKUX peaKuHﬁ C HCIIOJIb30BAHUEM CbI/I?)I/IquKI/IX
BEJIMYMH, XapaKTePU3YIOIIUX BEIIECTBA C KOJINYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA;
UCMOJb30BaTh CHUCTEMHBbIE XHMHUYECKHE 3HAaHUS U1 TPHUHATUSL
peHIeHI/Iﬁ B KOHKPCTHBIX JKHW3HCHHBIX CHUTyallUsdaX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MIOWCKA, aHAJIN3a U
UHTEPIpPETANN
uHpOpPMALIUHU U
UH(POPMAIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
pohecCHOHATLHOM
JeSITeIIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKU U OOILIECTBEHHOM IPAKTHUKH,
OCHOBAHHOTO Ha Jaore KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHDE;

- COBEpILEHCTBOBAHUE A3BIKOBOM u
YUTATEJIbCKOM  KYJIbTYpbl  KaK  CpEICTBa
B3aUMOJICHCTBUS MEX]y JIOAbMHU U IO3HAHUS
MUDA;

- OCO3HaHHUE IIECHHOCTU HaY4YHOMH J1eATeIbHOCTH,
FOTOBHOCTb  OCYHIECTBJIATh IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
MHAMBUAYAJIbHO U B TPYIIIIE;

OniaieHHe YHUBEPCANbHBIMH Y4eOHBIMH
NO3HABATEJIbHbIMH AeHCTBUAMMU:

B) pa6oTa ¢ uHpopmanueii:

- BJIaJIETh HaBbIKAMU IOJIy4€HUsS MHPOpMALUU
u3 HCTOYHUKOB pasHbIX THIIOB,
CaMOCTOSITENILHO OCYILECTBIIATh IOUCK, aHAIIU3,

CHUCTEMATH3ALNIO0 " UHTEPIIPETALINIO
uH(pOpMallMK pa3IM4YHBIX BUJIOB U  (QOopM
IIPEJICTaBIICHHUS],

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (opMaTax C
y4eTOM Ha3HaYeHHs UHPOpPMaLUU U IeJIeBOU
ayIUTOpPUH, BBIOMpas ONTUMAIbHYIO (GOpMy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OLIEHHBATh JIOCTOBEPHOCTb, JIETMTUMHOCTD
UHpOpPMalIUU, €€ COOTBETCTBUE IPABOBBIM M
MOpaIbHO-ITHUYECKUM HOpPMaM;

- UCHOJB30BaTh CPEACTBa HHPOPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTUHA B pELIEHUU
KOIHUTHBHBIX, KOMMYHHUKaTHBHBIX u

- yMETh IUIAHUPOBATh M BBHIIOJHATH XUMHUYECKUN HKCIIEPUMEHT
(mpeBpallleHusi OpraHMYeCKUX BEILECTB IMPHU HATPEBaHHH, MOTYYCHUE
STUJIEHA U HU3Y4YEHUE €ro CBOMCTB, KAYECTBEHHBIE pEaKIUU Ha
aJIbJIETUJIbI, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypauus OelKoB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINH OCIKOB; IPOBOJUTH PEAKIIUH HOHHOTO
oOMeHa, OmpeneNarTh Cpeay BOJIHBIX PacTBOPOB, KaueCTBEHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- M XJOPUA-aHUOHBI, Ha KATHOH
aMMOHMUSL; penlaTh HKCIIEPUMEHTAIIbHBIE 33/1a4u 110 TeMaM "Mertaisl"
n "Hemeramnbl") B  COOTBETCTBUM C MpaBUIaMH  TEXHUKH
0e30MmacHOCTH TpU OOpAlEHUH C BEIIeCTBAMU M J1a0OpaTOPHBIM
00opyaOBaHUEM; IPEJICTaBIISATh pe3yabTaTh XUMHUYECKOTO
SKCIIEpUMEHTa B (opme 3alucu YpaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IHTaTOB;

- YMETh aHAIU3UPOBATH XUMUUECKYI0 HH(POPMAIIUIO, TTOTYYaeMYIO U3
pa3HbIX HCTOYHUKOB (CpPEJCTB MaccoBOW wHH(pOpMammu, CeTh
WuTepHer u apyrue);

- BJAJC€Th OCHOBHBIMH METOJAMH HAyYHOTO TMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHHUNM (HAOMIOJeHUEe, H3MEpPEHUe, OSKCIEPHUMEHT,
MOJICIIUPOBAHUE);

- yMeTh TMPOBOJUTH pACUEThl MO XUMHYECKHM dopMylaM U
YpaBHEHUSAM XMMHYECKUX PEAKIUN C HCIOIb30BaHUEM (U3UUYECKUX
BEJIMYMH, XapaKTEPU3YIOIIHNX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA;
UCIIONIb30BAaTh CHUCTEMHBIE XHUMHUYECKHUE 3HAHUSA JJIS TPHHITHS
pelieHuii B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsAX, CBSI3aHHBIX C
BEILECTBAMM U UX IPUMEHEHUEM




OpPraHU3allMOHHBIX 3aJad C COOJIOACHUEM
TpeboBaHU SPrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, THTHEHBI, pecypcocOepexeHus,
IOpaBOBBIX W ITHYECKUX  HOPM, HOPM
nH(OPMAIIMOHHOK 0€30MIaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI
uHpopManuu, UHHOPMAITMOHHOH
0€30MacHOCTH JINYHOCTH;

OK 04. D¢ddexruBHO
B3aUMO/ICHICTBOBATh U
paboTtarh B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTD K CaMOpPa3BHUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBbIKAMHU yuebHo-
HCCJICI0BATEIbCKOM, TPOSKTHOM U COLUATIbHOM
JIEATEIIbHOCTH;

OBaanenue YHHBepPCAJIbHBIMU
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) cOBMeCTHas J1eSITeJIbHOCTD.

- MOHUMaTh M WCIIOJIb30BaTh IPEHMYIIECTBA
KOMaHJAHOW ¥ MHIMBUyaIbHOU paboThI;

- IPUHUMATH IIEJTU COBMECTHOM JIEATSIHHOCTH,
OpPTaHU30BBIBATH M KOOPAMHHUPOBATH JIEHCTBHS
M0 €€ JOCTHIXKCHHUIO. COCTaBJIATh  ILIaH
NEHCTBHUI, pachpeneniartb poidd C  Y4eTOM
MHEHUH YYaCTHHKOB OOCYXJaTh pPE3yJIbTaThl
COBMECTHOH paboThI;

- KOOPJIWHUPOBAaThH W BBIIOJHATH pPabOTy B
VCIOBUSX ~ PEATbHOTO,  BUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILIECTBJIATh MO3UTHBHOE CTPATETUYECKOE
MTOBEJICHUE B pa3IMYHBIX CUTYAITUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpakeHUE, OBITh
MHUIHATUBHBIM

OBJaanenue YHHUBeEPCAJIbHbIMH
PeryJisiTUBHBIMM J€HCTBUSIMU:

- yMEeThb IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKUI HKCIEPUMEHT
(mpeBpalleHusi OPraHuYeCKUX BEILECTB IPU HarpeBaHUU, IMOTyYEHUE
STWJIEHA M M3YyYEHUE €ro CBOMCTB, KayeCTBEHHbIC pEaKkUUU Ha
allbJIETU/IbI, KpaxMaj, YKCYCHYIO KHCIIOTY; JleHaTypalusi OenKoB MpH
HarpeBaHuu, [IBETHbIC PEAKIIMH O€IKOB; IPOBOJUTH PEAKIIUN HOHHOTO
oOMeHa, ompeAensTb CpeAy BOAHBIX pacTBOPOB, KaueCTBEHHbIE
peaknuu Ha cynbpar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHMSI; pellaTh SKCIepUMEHTaJIbHbIE 33auu 1o TeMaM "Metais"
u "Hemeramnsl") B  COOTBETCTBUM C TpaBUIAMH  TEXHHUKH
0e30macHOCTH MpH OOpaIlleHWH C BeLlecTBaMH U Ja0OpaTOPHBIM
000py0BaHUEM; MPEJICTaBIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMEHTa B (OpMe 3alMcu YpPaBHEHMH COOTBETCTBYIOIIHMX
peaxkuuii 1 GopMyIHPOBaTH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB




') IPUHATHE ce0s1 M APYTUX JIo/ei:

- IPUHUMATh MOTHBBI M apryMEHThl JIPYTUX
moen pu aHam3e pE3yNbTaTOB
JeSITeIbHOCTH;

- Npu3HaBaTb CBOE IMPAaBO U IPaBO JAPYTUX
JIFOJIeH Ha OIINOKU;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MHP C
HO3UILIMHU IPYTOro YeI0BeKa;

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepexeHHIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BO/JICTBA,

3¢ PeKTUBHO NEHCTBOBATH
B Upe3BbIYaHBIX
CUTYaIUAX

B o0s1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUSA:

- c(OpMHPOBAHHOCTh 9KOJIOTHYECKON
KYJbTYpbl, ITOHUMAHHE BIMSHUSA COLMAIBHO-
SKOHOMMUYECKHUX IIPOLECCOB Ha COCTOSHUE
IIPUPOJHOM M COLHMAIBHOM CpeIbl, OCO3HAHHUE
r00anbHOTO  XapakTepa  3KOJIOIMYECKHX
npo0Jem;

- IUIAHUPOBAHME U OCYLIECTBIICHUE NEHCTBUH B
OKpYKaloIlle cpelie Ha OCHOBE 3HAHHUS IEJei
YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;
AKTHUBHOE HEINPUATHE ICHUCTBUN, NMPUHOCAIINX
Bpel OKPYXKarollen cpee;

- YMEHHuE IpPOrHO3MpOBaTh HEOJIAronpusTHbIE
JKOJIOTUYECKHE MIOCJIEICTBUS
NpPEANPUHUMAEMBIX JACHUCTBUMN, IPENOTBpALIATh
ux;

- pacmmpeHue OIIbITA NEeATEIbHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIaJIEHUE HaBbIKAMH y4eOHO-
UCCIIEI0BATEIBCKON, IPOCKTHON U COLIMAIIBHON
JIEATEIbHOCTH;

- chopMHpOBaTh TMPEIACTABICHUSA: O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAyYHOM KapTHUHbl MHUpPA, POJM XUMUU B IO3HAHUU
SBIICHUA TPUPOIBI, B (OPMHUPOBAHWU MBIIUICHHS W KYJIBTYPHI
JUYHOCTH, €€ (PYHKUMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOM IS
pellleHusl NPAaKTUYECKUX 3aJad M DSKOJIOTMYEeCKHM OOOCHOBAHHOIO
OTHOLLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpeae;

- yMeTb cOOJIOAaTh TMpaBHJa HSKOJOTMYECKH IIEeJIECO00pa3HOTO
MOBE/ICHUS B OBITY M TPYIAOBOW AEATEIBHOCTH B ILIENSAX COXPAHEHHS
CBOETrO 3J0pPOBbS M OKPYKAIOIIEW NPUPOJHOW CpENbl; YYHUTHIBATH
OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPIraHU3MBI OIPENEICHHBIX
BCUICCTB, IIOHHMMAasa CMBICJI IIOKa3aTCiIA HpC}IGJ’IBHOfI )IOHyCTI/IMOI\/JI
KOHLIEHTpaluu

I1IK 2.3. TIpoBoauTh
MIOATOTOBKY K
WHBEHTApU3AIUU U

[IpyHUMaTh 1€ COBMECTHOW NESITEIbHOCTH,
OPraHu30BbIBaTh U KOOPJAUHUPOBATH ACHCTBUS
M0 ee JOCTIDKEHHIO: COCTaBIATH  ILIaH

NmeTs peacTaBieHus: 0 XUMAYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYUYHON KApTUHBI MUPA, POJIA XUMUU B TO3HAHUU
SIBJIGHUHN TIPUPOJIbI, B (GOPMUPOBAHUH MBIIIJICHUS U KYJIbTYPbI




IIPOBEPKY
JIeCTBUTENILHOTO
COOTBETCTBUS
(haKkTHUECKUX JaHHbIX
MHBEHTapHU3ally JaHHBIM

yuera;

JICHCTBUM, paclnpeneiiarb pojdd ¢ y4eToM
MHEHUH y4YaCTHHUKOB OOCYXJaTh PpEe3yJIbTaTbl
COBMECTHOH paboTHI;

JUYHOCTH, €€ (yHKIIMOHATHHOU IPaMOTHOCTH, HEOOXOIUMOM ISt
pelIeHns MPAKTUUYECKHUX 33714 U IKOJIOTUYECKH 00OCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3JI0POBbIO U IIPUPOIHOMN Cpelie

TIK 4.3. CocraBisiTh
(OTYETHI) U HAJIOTOBBIC
JEKIapanyy 1o HAJIOTaM 1
cOopaM B OIOJIKET,
YUUTHIBasI OTMEHEHHBIN
€IUHBIN CoLMaIbHBIA
Hanor (ECH), oTuers! o
CTPaxOBBIM B3HOCAM B
rOCy/IapCTBEHHBIC
BHEOOKETHBIE (DOH/IBI, a
Takke GOpMbI
CTaTHCTUYCCKOM
OTYETHOCTH B
YCTaHOBJICHHbBIE
3aKOHO/IaTEILCTBOM
CPOKH;

OgnajeHre HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M COIMAIbHOM
JIeSITENLHOCTH,

Co0roaTh mpaBuiia 3KOJIOTHYECKH LIEIeCO00pa3HOro MOBECHHS B
OBITY U TPYIOBOM IEATEIHHOCTH B LIENSAX COXPAHEHHS CBOETO
3I0POBbS M OKPYXKAIOLIEH IPUPOJHON CPEbl; YUUTHIBATh OITACHOCTh
BO3JICUCTBUS Ha )KMBbIE OPTaHU3MbI ONPECIICHHBIX BEIIECTB,
MMOHUMasl CMBICTT TOKA3aTeJIs MPEIEIbHON TOIMYCTUMOMN
KOHILIEHTpalUU

10



2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA30OBATEJIBHOM JUCIUILINHBI

«XHUMUSA»

2.1. O0beM TUCHUILINHBI H BHbI y4eOHOH padoThI

Bun yueOHo# padoThl Oo0bem B
yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 1M CLHMILIHHbI 72
1. OcHoBHOE coaep:kaHue 64
BT. U..
TEOpEeTUIECKOoe O0yueHue 30
MPAKTUYECKHUE 3aHITUS 20
1abopaTOpPHBIE 3aHATUS 14
2. IIpodeccuoHAILHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE 6
BT. U..
TEOopeTHYecKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpome:xxyTounast arrecranus (AuddepeHMPOBaHHbIN 324eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19C0B dopMupyemMmble
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIETCHIIM U
1 2 3 4
OcHoOBHOE coJiepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 4
Tema 1.1. OcHoBHOe coJep:kaHue 2 OK 01
Crpoenue aToMOB
XUMHUECKHIX Teopernueckoe o0y4yeHune 2
3JIEMEHTOB U
npuposa CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKMM $3bIK XUMHUU. XUMUYECKUHA 3IIEMEHT.
XHUMHAYECKOL OnextpoHHas KoH(HUrypanus aroma. Knaccupukanns XMMHYECKHX 3JIEMEHTOB (S-, P-, d-31€MEHTEI).
CBSI3U BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass  NpPUPOJAa  XUMUYECKOM  CBSI3H. 2
ONeKTPOOTPULATEIbHOCTh. BuIpl XMMHUYECKOM CBA3M (KOBaJ€HTHAs, WOHHAs, MeETalJInYecKas,
BOJOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUA
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
Ilepnoanueckuii OK 02
3aKk0H U Tabmua | IIPAKTHYECKHE 3aHSATHSI 2
.. Menneneera y
[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. Menaeneesa. @U3nueckuii CMbICI
[lepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHHU C MOJI0KEHUEM
XUMHUYECKOro 35eMeHTa B [lepuonnyeckoii cucreme. MUpOBO33peHUECKOE U HAYYHOE 3HAUECHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHUYCCKUX DJICMCHTOB.

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aUI0 XUMUYECKHUX
a7eMeHTOB «MeTauniecKkre / HeMeTaUIMYeCKUE CBOMCTBA, SJIEKTPOOTPUIIATEIEHOCTh XUMHUYECKHUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKOMN CUCTEME
xuMudeckux dyemenToB .. Menaeneenay
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Pa3zgen 2. XumMmuyeckue peakumu

10

Tema 2.1. Tumnsl
XUMHYECKHUX
peakuuii

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

Knaccugukanus u THIIBI XUMHUYECKUX PEAKIU C yYacTHEeM HeopraHuyeckux BemecTB. CocTaBiieHue
YpaBHEHHH peakluuii COeAMHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMeHa, B T.4. peaklil ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCICHUI-BOCCTaHOBIIeHUA. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTEb.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOU3BOICTBEHHBIX IIpolieccax U
KU3HENEATEIIBHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS

KonnuectBenHple oTHOWEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHU U PacdeThl IO
YPaBHEHUsAM XMMHYECKUX peakuuid. Monb Kak eQuHuIa KOJMYeCTBa BelecTBa. MoisipHas macca.
3aKOHBI COXpaHEHUs Macchl W 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3oB. OTHOCHUTENIbHAS
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHMSIM XMMUYECKUX PEaKIMN C UCIOJIb30BAHUEM MacChl, 00beMa
(HOpManbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKA
s IUCCOLTHAIIHAS U
WOHHEII 00MeH

OcHoBHOE CoaEpKaHue

Teopernueckoe o0y4enue

Teopus snekTpoauTUyeckoi auccounanuu. MoHbI. DIeKTPOIUTHI, HEAIEKTPOINTHI. Peakiuy HOHHOTO
oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS WX IOJHBIX U COKpAIIEHHBIX
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKkLui

JlabopaTopHble 3aHATHSA

JlaGoparopHas paboTta “TUIbl XUMHUUYECKUX pPEeaKIIui’.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIUXCs BEIIECTB) U PU3HAKOB
XUMUYECKUX peakiuid. [IpoBeenne peakiuit HOHHOTO 0OMEHa, ONPEIEICHUE CPE/IbI BOTHBIX
pacTBOpOB. 3a/laHNs HAa COCTABIEHUE HOHHBIX PEaKIIU

OK 01
OK 04
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KonTpoabnas

paGora 1 CrpoeHue BelecTBa U XMMHUYECKUE PEaKIIUU 2
Pasnea 3. CTpoeHue U CBOCTBA HEOPTaHUYECKHX BellleCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYPA 1 Teopernueckoe o0yueHue 2 TIK 2.3
;Terc)) (;))il:lgjmecxnx [Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTsie U clI0KHbIe 1K 4.3

BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3anMocBs3b
BCINCCTR HEOPraHMYECKUX BEIIECTB. ATpEeraTHbie COCTOSHUS BemecTBa. Kpucrammndaeckue u aMmopdHbIe

BelIecTBa. TUIBI KPUCTAIUTNYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIsIpHAs, MOHHAS, METAJIJTNYECKasi). 2

3aBUCUMOCTh (PU3HUYECKUX CBOWCTB BEIIECTBA OT THITA KPUCTALNTNICCKON PEIIECTKH. 3aBUCUMOCTh

XUMHUYECKON aKTUBHOCTHU BEIIECTB OT BHIa XUMHUYECKOU CBSA3H U TUIA KPUCTAJUIMYECKON PEIIETKH.

[IprurHbI MHOrOOOpa3us BEIIECTB

IIpakTHyeckue 3aHATHS 2

Homenknatypa HeopraHmuecKrx BEIIECTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI

WJTU COCTABJICHHE XUMUUYECKON (hOPMYJITBI HCXOS U3 Ha3BaHUS BEILIECTBA 110 MEXIyHAPOIHOU

(MIOITAK) mwin TpuBHaIbHOM HOMEHKJIATYpe.

Pemenne mnpakTHdeckuxX 3amaHUN MO KiIacCU(PUKAIMKM, HOMEHKJIAType W XHUMHUUYECKHM (opmysam

HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Ta3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas 2

W3BECTh, HETAIlIeHAast U3BECTh, MUTHEBAS COJIa U PYTHX): HA3bIBATh U COCTABIIATH (POPMYITBI XUMHUYECKUX

BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

Hcrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb HTEpHET 1 npyrue).

[Touck nHpOpMaIUK 1O HA3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyIam
Tema 3.2. ®usnko-| OcHOBHOE co/lepKAHHE 8 OK 01
XUMHYECKHE OK 02
CEONCTBA Teoperuueckoe o0yueHue 6 TIK 4.3
HEOPTaHUYECKHUX .

Merammpl. O0mue Quznyeckne U XUMHUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIydeHHs. 3HAYEHUE
petects METaJUIOB M HEMETAUIOB B MPUPOJAE M >KU3HEAEATEIbHOCTH 4elloBeKa W opraHu3moB. Kopposus 2

MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 3aIIUTEI METAJUIOB OT KOPPO3HNHU
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Hemeramnel. OOmue ¢u3nueckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA

HemetauioB IV— VII rpynm. Kimaccudukanus 1 HOMEHKIaTypa CoeMHEHNH HeMeTalliioB. KpyroBopoTsr 2

OMOTEHHBIX IEMEHTOB B MIPUPO/IC

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHJIOB, KUCIIOT,

coJeil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHHUIA, 2

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTHyeckne 3aHATHSA 2

CocraBiieHne YpaBHEHMM XMMHUYECKUX PEAKIUM C ydyacTHEM IPOCThIX U CIIOKHBIX HEOPraHWYECKUX

BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX JJIEMEHTOB;

HEOPTaHMYECKUX KHUCIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,

XapaKTepU3YIOIINX UX CBONCTBA. 2

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30MacHOe UCIONIB30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOH

JeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Unentuduxanms OK 02
HEOpTaHHYECKHX JlabopaTopHbie 3aHATHS 2 OK 04
Betects JlaboparopHas pabdota «aeHTudukamms HeOpraHMIECKUX BEIIECTBY.

Pemenne skcrepUMeHTaIbHBIX 3a/ad 0 XMMHUYECKHMM CBONCTBAM METAUIOB M HEMETAJJIOB, IIO

pacrno3HaBaHMIO U MOIYYEHHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB. 5

Nnentudukanus HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, Ha KATUOH aMMOHHUS
KonTpouabnas Croii

BOIICTBa HEOPraHUYECKUX BELIECTB 2

padora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BeleCTB 24
Tema 4.1. OcHoBHOe coJiep:kaHue 4 OK 01
Knaccudukanus, IIK 2.3

Teopernueckoe o0yueHue 2

15




CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

[losiBiieHUE U pa3BUTHE OPTAaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
3HAYEHUE OPTaHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE ITOJIOKEHHUS TEOPUM XMUMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHunii A.M. bytiieposa.
VYriepoaHblid CKENeT OPraHUYeCKOM MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOIO
CTPOECHMS MOJIEKYJI. MI30Mepus U u30MepHI.

[lonatne o ¢yaxkuuoHansHOW rpynme. Panukan. IlpuHmumnel kimaccuUKauyd — OpraHUYECKHX
coequHeHU. MexnyHaponHas HOMEHKJIATypa UM IPUHLOUIBI  HOMEHKJIATYPbl  OPraHUYEeCKUX
coequHeHuil. [loHsTe 00 a30Tcolep)KalMX COEOUHEHMSIX, OMOJIOIMYECKM aKTHBHBIX BEILECTBAX
(yrneBojax, xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMAX (MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

Homenknatypa OpraHMYeCKHX COEIMHEHUI OTAENBHBIX KIIaCCOB (HACBHIIICHHBIC, HEHACHIIICHHBIC W
apOMAaTUYECKHE YTIIEBOJOPOJBI, CIIUPTHI, ()CHOJBI, albACTHAbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHHe TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKUX BEIIECTB OTAEIBHBIX
KJIaCCOB, HCIONBb3ys WX Ha3BaHUS IO CHCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (ITHJICH,
alleTWIeH, IJIMLEpuH, (eHod, (GopMaibAerus, YKCycHas KHCIOoTa, IMuIMH). Pacdersl mpocreifmeit
(hopMyJIbl OpraHuYeCcKO MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOI 0 cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHEHU I

OcHoBHOE coaepKaHue

12

Teopernueckoe o0y4enue

@OU3MKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIENBHBIX KIJIAcCoB (0COOEHHOCTH
KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001as Gpopmysa; u3o0Mepus;
¢du3nyeckre CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOB! OTYUYEHHUs):

— TpeJeNbHbIE YIIIEBOAOPOAbI (aJIKaHbl M LUKJIOAIKaHbI). ['opeHue MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHUKOB TeIlIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBA MPUPOIHBIX YIIEBOIOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HemnpenenbHble (aJKEeHbI, aJKUHBl M aJKaJWeHbl) U apoMaTHyecKue YrieBoJIopoAabl. lopeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKHU M PE3KH METAJNIOB

OK 01
OK 02
OK 04
IIK 4.3
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— KHUCIIOPOJCOACpKAIINE COSAMHEHUS (CITUPTHI U (DEHOIIbI, KAPOOHOBBIE KUCIOTHI M A(UPHI, aJTbICTHIbI
U KETOHBI, >KUPBI, YIieBOibl). [IpakTHYecKOe NPUMEHEHHE STUICHIJUKOJSA, TIHMIEpUHA, (eHoa.
[Ipumenenne Qopmanpaeruaa, ameraibJeTHAd, YKCYCHOH KHUCIOTHL. MplUla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbljIa

— a30TcoJepKallie COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbICOKOMOJEKYIsIpHbIE
COeMHEHUS (CMHTETHYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
[TonmMepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTnyeckas cB3b MEKy KJlacCaMu OPraHU4ECKUX COCIUHEHUN

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHAapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHble (AIKaHbl U LUKJIOAIKaHBbI),
HeTpeAeTbHbIe (AIKSHBI, AJKHHBI U AJIKaJUCHbI) U apOMaTHUECKUE YTICBOJAOPOIBI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAETHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEaKIHM C
y4acTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

JlabopaTopnasi padora

JlaGoparopHas padota “[IpeBpaiieHuss OpraHuYECKUX BEIIECTB IpU HarpeBaHuu".
[Tonmyyenue sTHIIEHA M U3yYEHHE €r0 CBOMCTB. MoennpoBaHie MOJIEKYN M XUMHUUECKUX MpEeBpaIleHnit
Ha [IpUMepe 3TaHa, ITUJICHA, alleTUIIeHa U JIp.

CBoiicTBa yrieBo/10B

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOH U

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

buoopzanuueckue coeounenusn. Ilpumenenue u oOuonocuueckas ponv y2nee00os. Okxucienue
27160008 — UCHMOYHUK IHEPIUU IHCUBBLIX Op2anuzmos. Qbdnacmu npumeneHUs AMUHOKUCIOM.
Ilpespawenua oOenkoe nuwu 6 opeanusme. buonocuueckue Qynxkyuu oenkoe. buonozuueckue

OK 01
OK 02
OK 04
IIK 2.3
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IIPOU3BOICTBEHHON | hynkyuu yncupos. Ponv opeanuyeckoii xumuu ¢ peuwienuu npoodiem nuuieeoi 6ezonacnocmu. Ponp
JEATEIIbHOCTH oananca 0enKoe u y2nee0008 6 opanume, 01 NOBLIUEHUA MPYOOCHOCOOHOCHMU PAOOMHUKOS
YeJloBeKa YMCMEEHHO20 mpyoa.

Ponp opranwdeckodl XMMHUU B PEHICHUH NPOOJIEM SHEPreTUYECKOW OC30MaCHOCTH, B Pa3BUTHH

MEAMIIMHBI, CO3JaHUH HOBBIX MaTepUAJIOB, HOBBIX HCTOYHHUKOB YHEPIrUH (aJIbTEPHATUBHbBIE HCTOYHUKU

sHeprun). OnacHOCTh BO3/ICUCTBHS HA KMBBIE OPraHU3Mbl OPIAHMYECKUX BEIIECTB OTJEIBHBIX KJIACCOB

(yrneBomopobl, CHUPTHL, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, AIbJIETHJIbI U Ap.), CMBICI

MoKa3aTelist MPeeIbHO TOMYyCTUMON KOHIIEHTPALlUU

JlabGopaTopHble 3aHATHUS

JlaboparopHas padota: “UneHTrduKanus OpraHu4eCKuX COeAMHEHUN OTIEIbHBIX KIIACCOB”

Nnentudukanus opraHM4eCKUX COSTMHEHUN OTAETbHBIX KJIAcCOB (HA MpUMEpE albJeTHI0B, Kpaxmaa,

YKCYCHOM KHCIOTHI, O€lIKOB M T.M.) C HCIOJb30BaHHEM UX (U3UKO-XMMHUYECKUX CBOICTB U

XapaKTepHBIX KAa4yeCTBCHHBIX peakmnwid. [leHarypanms Oenka mpw HarpeBanwd. l[BeTHBIE peakIuu

0enkoB. BO3HMKHOBEHHE AaHAJUTHUYECKOTO CHTHalda C TOYKM 3PEHHS XUMHYECKHX IPOIECCOB MpH

MPOTEKAHWU Ka4€CTBEHHOM PEaKIINH, IO3BOJISIIOIICH MACHTH(UIIMPOBATH IPEITIOKEHHBIE OPTaHUYECKHE

BEILIECTBA

N3yueHne CBOMCTB YKCYCHOM KHCIIOTBI.
Konrpoanuasn CTpyKTypa U CBOMCTBA OPTaHMYECKUX BEIIECTB
pabora 3 PYKIYP P
Pa3nean S. Kunernveckne u TepMOAMHAMAYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX PeaKkIuii
CxkopocTh OcHoBHOe coep:kaHue OK 01
XUMHYECKHUX OK 02
pEaKIuii. IIK 2.3
XUMHUYECKOe IIK 4.3
paBHOBecCHE
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TeopeTuyeckoe o0yueHue

CKopocTh peakuuu, €€ 3aBHUCUMOCTb OT Pa3jMuYHbIX (DAKTOPOB: MPUPOIBI PEarupyrollux BeIIeCTB,
KOHLEHTPALlUl pEearupymoolux BELIECTB, TEMIEpPaTypbl U IUIOAAM PEaKIMOHHOW IOBEPXHOCTH.
TemnoBsie 3 (HeKTbl XUMUYECKUX peakuil. IK30- U SHIO0TEPMHUUECKUE, PEAKIIHH.

OOparuMocTh peakiuii. XUMHUYECKOE PaBHOBECHE M €ro CMEUICHHWE MOJ JeHCTBUEM pPa3THYHBIX
(akTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEaKINH, AaBlIEHUE, TEMIEpaTypa) Uil CO3/1aHUs
ONTHMAJIbHBIX YCIOBUN IPOTEKAHUS XUMHUUYECKUX NporeccoB. [Ipunnun Jle HlaTtense

IIpakTuyeckue 3aHATHS OK 01
OK 02
Pemennie npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha HM3MEHEHHE IIK 2.3
CKOPOCTH XMMHUYECKON peaKluy, B T.U. C MO3ULMUNA 3KOJOTUYECKH 1I€JIECO00Pa3HOro MOBEACHUS B OBITY TIK 4.3
Y TPYJAOBOM JI€ATEIHOCTH B LIEJISAX COXPAHEHUS! CBOETO 3/10POBbS M OKPYXKAIOLIEH TPUPOTHOM Cpebl.
Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHuM Ha npuMmeHenue npuHouna Jle-Illarense st
HAaXOXJCHUS HANpPAaBICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakuuu U aHajiu3 (PakTopoB,
BIIUSIIOLIUX HA CMEILEHNE XUMUYECKOTO PAaBHOBECHS
Pazpgea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07
PactBopenune kak Qusuko-xumuuyeckuii mpoiecc. PactBopsl. CrnocoObl MPHUTOTOBJICHHS PAaCTBOPOB. 11K 2.3
PactBopuMocTs. MaccoBasgs nons pacTBOpeHHOro BemiecTBa. (CMbICH MOKa3zaTens MPeaeibHO TIK 4.3
JIOTTYCTUMOM KOHIIEHTPAIMHU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON O€30MacCHOCTH.
[IpaBuia SKONOTMYECKU I11€71€cO00pa3HOr0 MOBEACHUS B OBITY W TPYIAOBOW ACSITENBHOCTH B IEJSIX
COXPAHEHUS CBOETO 3JI0POBbA M OKPYXKAIOIIEH MPUPOJIHONU CPENbl; OMACHOCTh BO3JEHCTBUS HA KUBbBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HAa PaCTBOPHI, UCIIOJIb3yeMble B OBITOBON U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH YEIOBEKa
Tema 6.2. OcHoBHOe coepkaHue OK 01
Uccnenosanne OK 02

JlabGopaTropHble 3aHATUA
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CBOMCTB pacTBOpoB [JIaboparopHas paboTa «IIpuroToBiaeHne pacTBOPOBY.

OK 04
[IpuroroBneHue pacTBOPOB 33AaHHON (MaccoBOM, %) KOHLEHTpaLuH (C NPaKTUKO-OPHUEHTUPOBAHHBIMU 2 1K 2.3
BOIIPOCaMM) U OIIPEZIEIIEHUE CPEbl BOJHBIX PACTBOPOB. TIK 4.3
Pemienue 3a1a4 Ha NPUTOTOBJIEHNE PACTBOPOB
IIpodeccnonabHO-OPHEHTUPOBAHHOE COJepKaAHNeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Paznen 7. Xumus B 6bITY M IPOM3BOACTBEHHOI IeATEILHOCTH Ye10BeKa 6 OK 01
OK 02
Xumus B OBITY X |OCHOBHOE CO/lepiKaHMe 6 OK 04
IPOM3BO/ICTBEHHOMN OK 07
ACATCIIBHOCTH Teopernueckoe o0yuenue 2
YeJI0BEKa 1K 2.3
Hoseliime 1ocTHKEeHUsT XMMUYECKON HAyKU M XUMHUYECKOH TexHosioruu. Pois xumMuu B obecriedeHuu IIK 4.3
9KOJIOTMYECKOH, SJHEPreTUYEeCKON U MUIIEBOM 0€3011aCHOCTH, Pa3BUTUHM MeaulMHbL. [IpaBuia noucka u 2
aHau3a XUMHUYECKOW HH(OpPMaluM U3 pas3IMyHbIX HCTOYHMKOB (HayyHass U ydeOHO-HaydHas
JaUTEparTypa, CpeacTBa MaccoBoi nHpopmanmu, cetb IHTEpHET)
IIpakTHyeckue 3aHATHSA
Ilouck u ananu3z Keiicog 0 npuMeHeHUU XUMUYECKUX GeU{€CE U MEXHOI02UIL C yuemom Oyoyuiei
npogeccuonanvHoll deamenbHOCMU N0 MeMam: 6adcHellwue CmpoumenabHovle Mamepuabl,
KOHCIMPYKYUOHHbIE Mamepuasvl, KpacKu, CHeK10, KepamuKkd, Mamepuansvl 011 31eKMmpOHUKU,
HAHOMAamepuaibl, MEeKCMUIbHbIE 60JI0KHA, UCHMOYHUKU IHEPUU, OP2AHUYecKUe U MUHepAbHble 4
y0oOpeHnus, 1eKapcmeeHHbvle eeujecmed, 0bImo6as Xumus, XUMu4ecKue eeuiecmea, 6 cocmaege
cpeocme, UCNOIb3YeMbIX 01 OYUCMKU OPZIMEXHUKU.
3awguma: Ilpeocmasnenue pe3ynomamog peuieHus Keicoe 8 hopme Munu-00K1aoa ¢ npezenmayueii
IIpomexyTounast arrecranus (1udgepeHuMpoBaHHbIN 3a4eT) 2
Bcero 72
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3. YCJIOBMS PEAJIM3ALIAN ITPOTPAMMEI OBIIIEOBPA30BATEJILHOM
T CHATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eciedeHn 1o
Jnsg peanuzanuu mporpaMMbl JUCLUIUIMHBI JOJDKHBI OBITH IPETYCMOTPEHBI CIENYIOIINE
CrelMaTbHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYECKOH J1TabopaTOpHH.

Oo6opynoBanue y4eOHOro kKaOuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CIOKHBIX BEIIECTB
W/WIIM KOJUIEKIIMU TIOJMMEPOB; KOJUIEKIMSA TOPHBIX TOPOA W MHMHEpajoB, Tabnuua MeHzaeneesa,
yueOHbIe (hHIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacTBa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBAMHU BOCIIPOU3BEACHUS 3BYKA,
OPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C JKPaHOM, MYJIbTHMEIWWHAs JOCKa, yKa3Ka-Tpe3eHTep It
MpE3CHTAIH.

Oo6opynoBanue Jadopatopum U padovYux MecT JIadOPATOPUM: MEH3YPKH, IHIICTKH-
KaleJIbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U MOKPOBHBIE CTEKJA, IUIAHIIETHI JUIS
KareJbHBIX peakiuii, GuiIbTpoBalbHAasg Oymara, MPOMBIBAJKHU, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIC
npoOku, QoHapuKu, HAOOP PEaKTUBOB, CTEKJISHHBIC MANIOYKH, MITATUBBI ISl MPOOUPOK; MEpPHBIC
IUAJTUHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKU JIeTUTeNbHbIe MHapudeckue (50-100 M), cTynku ¢
necTUKoM, (appopoBble YaIIKH, NMUHLETHl, QUIBTPHl OyMakHblE, BaTa, Mapisl, 4acOBbIE CTEKJa,
JJIEKTPOIUIUTKH, J1abOpaTOpHbIEe IITATUBBI, CIUPTOBBIE TOPENKH, CHMYKU, IPUOOP JUIS MOIydEHHS
ra3oB (WM NMPOOUPKaA ¢ Ta300TBOIHON TPYOKOM), AeprKaTesn Ui MPOOMPOK, CKIISIHKH JUUIsl XpaHEHUs
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIE LIUIMIIbI; CEKYHIOMEPHI (TaliMepbl), MepHble podupku (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasiHas OaHs (WM TEPMOCTAT), CTEKIISIHHBIE MaT0YKH; KOHUYECKHE KOJIOBI
s tutpoBanus (50 u 100 mu1); MHAMKATOpHBIE MOJOCKM AJs ompeneneHuss pH u crannaprtHas
WHAMKATOpHAs IIKaJla; YHUBEpCaJIbHbIM UHAUKaTOp; numneTku Ha 1, 10, 50 mut (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku Ui TUTpOBaHUS, MeauiuHckue mnpuibl Ha 100150 mi, mabopatopHble W/uau
aHaJTUTHYEeCKUe Bechl, pH-MeTphl, CymmibHbIN mKad, 1 Ap. 1adopaTopHOE 000pYAOBaHHE.

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NPorpaMMbl

1. Jlnsa peanu3anuu MporpaMMmbl OuOIMOTEUHBIM (OHA 00pa3oBaTeNbHON OpraHU3aluu
JOJKEH HMMETh TeuyaTHble W/WIM JJIEKTPOHHBbIE 00pa3oBaTeibHble M MH(YOPMAIMOHHBIE PECYPCHI,
pPEKOMEH/IOBaHHbIE JJIsl MCIOJb30BaHUS B 00pa3oBaTENbHOM IpOIECCe, HE cTaplie ISTH JIeT C
MOMEHTa U3aHusl.

2. PexomenayemMble TieyaTHbIe U3JaHUS 110 peain3aluu o01eo0pa3oBaTeIbHON JUCIUILTUHBI

MMPEACTABJIICHBI B METOAUYCCKHUX PEKOMCHAAIUAX 10 OpraHnu3aliun 06y‘IeHI/I5[.
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3. Pexomenyemple iedaTHBIC U3aHUS TI0 peaTnu3aluy 001eo0pa3oBaTeIbHOM TUCIIUTLITAHBI

OcCHOBHbIE HICTOYHUKH

1 T'abpuensua O.C., OctpoymoB N.I'. Xumus: y4eOHUK JUIsl CTYACHTOB MPOQECCHOHAIBHBIX
00pa3zoBaTeNbHBIX OPraHU3alliid, OCBauBarOIIMX Mpodeccuu u cnenuaibHoctu CI10. — M., 2022

2 Taopuensu O.C., OctpoymoB W.I. Xumus g mnpodeccuid M CrenuaibHOCTEH
€CTECTBCHHO-HAYYHOTO MPO(HIISL: YUeOHHK IJI CTYIECHTOB MPOPECCHOHATBHBIX 00pa30BaTEIHHBIX
opraHu3zarui, ocBanBaromux npodeccun u crienuanbaoctu CIT1O. — M., 2022

3 Taopuensu O.C. u gp. Xwumwusa. [lpaktukym: yde0. mocoOue s CTYACHTOB
po(heCcCHOHATLHBIX 00Pa30BaTEIBHBIX OPraHU3aIlMi, OCBAUBAIOIIUX MPO(EecCHu U CHEIUATBHOCTH
CIIO. -M., 2022

4 Tabpuenssa O.C.u np. Xumusa: nocobue ans noaroroBku k EID: yueb. mocobue st
CTYJIEHTOB TMPO(PECCHOHANBHBIX 00Pa30BaTEIbHBIX OpPraHMU3AllMi, OCBAUBAIOIIUX MPOPECCUr HU
cnenuanpHocTu CIIO. — M., 2021

5 T'abpuensu O.C., JIpicoa I'.I'. Xumus. Tectsl, 3a1aun U ynpaxHeHUS: yae0. mocodue st
CTYICHTOB TMPOQPECCHOHATBHBIX 00Pa30BaTEIBHBIX OpPTraHHU3AIMKA, OCBAWUBAIOIIUX MPOPECCHH H
cnenuanpHocTu CITIO. — M., 2020

6 Epoxun FO.M., KoBanesa 1.b. Xumus 11 npoeccuii v cnenuanbHOCTE TEXHHUUECKOTO U
€CTECTBEHHO-HAYYHOI0 NMpoQuiIeii: yueOHUK Ui CTYJIEHTOB MNPOECCHOHANIBHBIX 00pa30BaTEIbHBIX
opraHu3zaiuii, oceanBaromux npodeccun u cnemuanbHoct CI10.— M., 2021

7 Epoxun 0. M. COopHUK TECTOBBIX 3aJaHUi TO XUMHH: yueO. mocoOue ans CTy.
yupexaeHuit cpes. npod. oobpazoBanus. — M., 2021.

8 XuUMHS: 2JIEKTPOHHBIN Y4eOHO-METOUYECKUM KoMIuiekc. — M., 2022,

JlonoJHUTe/IbHbIE HCTOYHUKH

1 O6 ob6paszoBanuu B Poccuiickoit @enepanuu: denep. 3akoH ot 29.12. 2012 Ne 273-03 (B
pen. @enepanbubix 3aKk0HOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne
170-®@3, or 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®@3, ot
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3,
¢ u3M., BHeceHHbIMU DenepanbHbiM 3aKk0HOM OT 04.06.2014 Ne 145-®3, B pen. Ot 03.07.2016, c
u3M. ot 19.12.2016.);

2.Koncturynus Poccuiickoit @eneparyn (MpruHATa BCEHAPOIHBIM TosiocoBanueM 12.12.1993)

(c yueToM mornpaBoOK, BHECEHHBIX (hefiepalibHbIMUA KOHCTUTYLIMOHHBIMU 3akoHamMH P® o momnpaBkax K

Koncriryrm PO ot 30.12.2008 Ne 6-DK3, ot 30.12.2008 Ne 7-DK3) // C3 PO.—2009.—Ne 4. — Cr. 445.
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3. ®epepanbHblii 3akoH oT 29.12. 2012 Ne 273-®3 (B pen. ¢enepalbHBIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-
@3, o1 25.11.2013Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-P3, ot 05.05.2014

4. No 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECECHHLIMH
®depnepanbHbM 3ak0HOM OT 04.06.2014 Ne 145-D3) «O06 obpazoBanuu B Poccuiickoit deneparum.

5. Tabpuensa O. C., Jlsicoa I'. I'. Xumus: kHUTA AN TperonaBareis: y4e0.-MeTO.
mocooue. — M., 2021.

HNuTepHeT-pecypenbl

1 www. interneturok. ru («Buaeoypoku mo mpeaMeTraMm MIKOJBHON MPOrpaMMBbI»).

2 www. chemistry-chemists. com/ index. html (3iekrponHbIii )xypHaI « XUMUKA U XUMUSI»).

3 www. hemi. wallst. ru («Xumus. OOpa30BaTeNbHBIN CAUT IJIs IKOJIBHUKOBY).

4 www. alhimikov. net (O0pa3oBaTenbHBIA CAMT A MIKOJIHHUKOB).

5 Www. chem. msu. su (DnexkTpoHHas 6UOIMOTEKA IO XUMUH).

6 www. hvsh. ru (xypHan «XuMHS B LIIKOJIEY).

7 Www. hij. ru (KypHaI «XUMUS U KHIHBY).
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBHON

JANCHUITTINHBI

Kontposnb # oOlleHKa pacKpbhIBAIOTCS 4Yepe3 YCBOCHHBIE

3HaHUST M NPHUOOpPETEHHBIE

oOy4JarolMMHUCS yMEHUS, HallpaBJIeHHble Ha (QOpMUpOBaHHE OOMUX U HPO(HECCHOHATBHBIX

KOMHCTGHHHﬁ. KOMHCTGHHI/II/I JOJIDKHBI OBITb COOTHECEHHI C MNPEAMCTHBIMU PE3YJIbTaTaMH. Z[J'IH

KOHTPOJISI U OLIEHKH Pe3yIbTaToOB 00yUeHHs MpenoaBareib BRIOUpaeT (GOpMbI U METOIBI C YYETOM

npodeccuoHanu3anuyu 00y4eHus 1o MPorpaMMe JUCIUTLTHHBL.

Koa n HaumMeHOBaHUe Paznen/Tema
¢opMmupyembIX KOMIIETEHI U

Tun oueHoOYHBIX
MepOonpPUATHIA

OK 01. Beibupare cmoco0st | Pazgen 1. Temsr 1.1, 1.2

peLeHus 3a1a4 npodec- | Pasmen 2. Temsr 2.1, 2.2
CHOHAJIBbHON nestensaoctu | Pasmen 3. Tema 3.1,3.2,3.3
NPUMCHATENBHO K  pasiddHbiM | Da3aen 4. Temp1 4.1,4.2,4.3
KOHTEKCTaM Paspen 5

OK 02. Ucnonp30BaTh Paznen 1. Temnr 1.2
COBPEMEHHBIC CPE/ICTBA TIOKMCKA, Pazpen 3. Tema 3.1,3.2,3.3
aHaNu3a U MHTEPIIPETALUN Paznen 4. Temb1 4.2, 4.3
uHGOPMAIUH U Pazgen 5.

MH(OPMAIIMOHHBIE TEXHOIOTUH Pasnen 6. Tema 6.1, 6.2

JUTS BBITTOJTHEHUS 3,149 Paszen 7.

poheCCHOHATBHON

JIeSITeTIbHOCTH

OK 04. DddextruBHO Paznen 2. Temsr 2.2

B3aMMO/IelicTBOBaTh 1 padorath B | Pasmen 3. Tema 3.3

KOJUIEKTUBE ¥ KOMaHIIE Paznen 4. Temsr 4.2, 4.3
Pazgen 6. Temsr 6.2
Pazpen 7.

OK 07. CognericTBOBaTH Paznen 6. Temn! 6.1

COXPAaHEHHUIO OKpPY>KaroIei Paznen 7.

Cpelibl, PECypCOCOEPEIKESHHIO,

TIPUMEHSTH 3HAHUSA 00 H3MEHEHNH

KJIMMaTa, TPHHIAITGI

OepeKITUBOTO MTPOU3BOICTBA,

3¢ (heKTUBHO JIEHCTBOBATH B

Ype3BbIYAHBIX CHTYAIUSIX

I1K 2.3. TIpoBoauTh Pazgen 3. Tema 3.1

MIOATOTOBKY K MHBEHTApU3aLUU anen ;‘ Temer 4.2, 4.3

o azzen 5.
Y MIPOBEPKY JEUCTBUTEIBHOTO Pasien 6. Tensi 6.1, 6.2
COOTBETCTBUS (DAKTUIECKUX Pasnen 7.

JaHHBIX WHBCHTApHU3allun
JaHHBIM YUCTa,

[1K 4.3. CocraBmsars (otyers) | Pazmen 3. Tema 3.1
Y HAJIOTOBBIE JIEKJIapalluu 1O Pazzen 4. Temsr 4.3

Pasznen 5.
HaJoram u coopam B OIOJIKET, Paszen 6. Temst 6.1, 6.2

-YCTHBIH OIpoc;

- (ppoHTANBHEIH OIPOC;

- OlICHKA KOHTPOJIbHBIX
pabor;

- HaOJIIoIEHHUE 32 XOI0M
BBINTOJTHEHHUS JIA0OPAaTOPHBIX
pabor;

- OLICHKA BBITIOJIHCHUS
nabopaTOpHBIX padoT;

- OLIEHKA TPaKTHUECKUX
paboT (pereHus
Ka4eCTBEHHBIX, PACUCTHBIX,
npoQecCHOHATEHO
OpPUEHTHPOBAHHBIX 3a71a4);
- OLICHKA TECTOBBIX 33/IaHHH;
- HaOJII0/IeHNE 32 XOI0M
BBIIIOJTHCHU S
WHIVBHYaJIbHBIX TPOSKTOB
1 OIIEHKA BBHIITOJHEHHBIX
POCKTOB;

- OIICHKA BBITIOJIHCHHUA
JOMAaIIHUX
CaMOCTOSITEIbHBIX padoT;

- HaOJIro/IeHNE U OIICHKA
peleHus Keic-3aaay;

- HaOJII0IEHHUE U OLICHKA
JI€JI0BOM UTI'PHI;

- mudepeHInpOBaHHBIN
3a4yer
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YYHUTHIBasi OTMEHEHHBIN
€IUHBIA COIMAILHBIN HAJIOT
(ECH), oT4eThl 110 CTpaxoBbIM
B3HOCAM B T'OCY/IapCTBEHHbIC
BHEOIO/KEeTHBIE (DOH/IBI, a
Takke (OPMbI CTATUCTHUCCKOMN
OTYETHOCTHU B YCTAHOBJICHHbBIE
3aKOHOJIaTEJILCTBOM CPOKH;

Paznen 7.
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