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1. OBIIASI XAPAKTEPUCTHKA PABOYEN TIPOT' PAMMBI
OBIIIEOBPA3OBATEJIBLHON JUCHUIJIMHBI COO 01.10 «XUMMUSI»

1.1. Mecro  AMCHMIIMHBI B CTPYKType OCHOBHOM npodgeccuoHATbLHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI

Oo6meobpazoBarenphas qucuummmaa CO0.01.10 «Xumus» n3ydaercs: Ha 6a30BOM YpOBHE B
001eo0pa3zoBaTeTIbHOM LIUKIIE y4eOHOTro IJ1aHa OCHOBHON IIPO(eCCHOHAIbHON 00pa30BaTEIbHOMN
IIPOTrpaMMBbI ykpynHeHHoi rpymibl 23.00.00 TexHuka 1 TEXHOJOTUH Ha3eMHOTO TPAHCIIOPTA.

TpynoeMKocTh TUCHMITIMHBI « XUMUsD» Ha 0a30BOM YpOBHE COCTaBIsieT 63 yaca, u3 KOTOPbIX
574acoB- 6a30BbIi YPOBEHB, a 6 — IPUKIATHON, BKIIIOYAIOIINN PAKTUKO-OPUEHTUPOBAHHOE
COJIepKaHHUe.

1.2. Ieau U IUIaHUPYeMbIe Pe3yJabTAThl 0CBOCHUS TUCIUIIHHBI

1.2.1. eau u 321294 JUCHUILIHHBI

dopMHUpOBaHUE Y CTYJIEHTOB MPEACTABICHUS O XUMHYECKON COCTABIISIONIEH E€CTECTBEHHO-
Hay9HOUW KapTHHBI MHpPa KaK OCHOBBI TIPHHSTHUS PEIICHUH B JKU3HEHHBIX W IPOW3BOJICTBEHHBIX
CUTYaIHsIX, OTBETCTBEHHOTO IMOBE/ICHUSI B IIPUPOJTHOM Cpeie.

3amauyy M CHMUILIMHBI:

1) chopMupoBaTh MOHWMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHHWS XUMUUYECKHX TPOIIECCOB H
SIBJIEHUM B OKpYXKawoIIed cpeae, ULEeJOCTHOM HaydyHOW KApTUHBI MHUpPA, B3aWMMOCBA3UM U
B3aMMO33aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHWYECKUX W OPTaHMYECKHX BEIIECTB,
YpaBHEHUS XUMHYECKUX PEAKIUNA, OOBIACHATH HMX CMBICI, HHTEPIPETUPOBATh PE3YJIbTAThI
XUMHUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKA TMPOBEJACHUS MPOCTEHINNX XUMHUYECKHUX DKCIIEPUMEHTATbHBIX
HCCIe0BaHUN ¢ COOJIFOICHHEM TpaBUJI OE30IaCHOTO OOpalleHUs C BEUIECTBAMH M J1a00PATOPHBIM
000pyI0BaHUEM;

4) pPa3BUTh YMEHHUS HCIIOJIB30BaTh MHEOOPMAIIMI0O XHMHUYECKOTO XapakTepa W3 pa3lIndHBIX
HCTOYHUKOB;

5) chopMupOBaTh YMEHHUSI IPOTHO3UPOBATH MOCJIEICTBHSA CBOCH JCATEIHPHOCTH U XUMHUYECKHUX
MIPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopMUpOBaTh MOHMMAHUE 3HAYUMOCTU JOCTHXKEHUN XMUMHMYECKON HAyKH M TEXHOJIOTUH
JUTSI pa3BUTHS COIMATIBLHOM M MPOU3BOJICTBEHHOM Cdep.



1.2.2. TlimaHupyemble pe3yJIbTATHI OCBOCHHSA 0011e00pa3oBaTebHOM JMCHUILIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n Inanupyemsble pe3yJibTaThl 0CBOEHHUS AUCHUIIIUHBI
HaMMeHOBa

(l)Olel;l[;;eMbIX Oo0mmue JucuunjuHapHbIe

KOMIIeTeHI Ml

OK 01. B yacTH TPpY10BOI0 BOCIIMTAHUA: - BJANETh CHCTEMOM XMMHYECKHUX 3HAaHUM, KOTOpas  BKIIIOYAET:
Ehﬂ6HpaTB - TOTOBHOCTb K TpyAdy, OCO3HAHHUE I[ICHHOCTU | OCHOBOIIOJAraromue IOHATUA (XHMHHCCKHﬁ 3JICMCHT, aTOM, JJICKTPOHHAasd
CIIOCOOBI MacTepCTBa, TPYI0JIIO0HE; o0oJiouka aToma, s-, p-, 0-3eKTpOHHBIE OpOWTAIN aTOMOB, HOH, MOJIEKYJIa,
pEeIICHHUA 3aJa4 - TOTOBHOCTH K aKTHBHOU ACATCIIBHOCTHU | BAJICHTHOCTD, JJICKTPOOTPULATCIBHOCTb, CTCIICHb OKHCIICHHUA, XUMHUYCCKas
npodeccruoHa TEXHOJIOTUIECKOH W CONMANBHOM HANPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPDHAs Macca, MOJISIPHBIA OO0BEM, YIIIEPOJTHBIN CKEIeT,
JTBHOM CIOCOOHOCTh ~MHHUIIMMPOBATh, IJIAHUPOBaTh M | GyHKIHMOHAJIbHAS TPYIIA, paguKall, W30MEpHs, U30MEphbl, TOMOJOTUYECKUI
NESITETbHOCTH | CAMOCTOSITENIFHO BBIIIOJHATH TAKYIO JESITEIbHOCTD; | PSAI, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOI- U a30TCOJIEpKalie COeTUHEHUS,
MIPUMEHUTEITH - HWHTEpeC K pa3IUYHBIM chepam | OMOJOTHYECKH aKTHBHBIE BellecTBa (yrieBOMABI, KUPBI, OCIKH), MOHOMED,
HO K npodeccruoHaIbHOM IeATENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIDHBIE  COEAMHEHUS,
pa3IMYHBIM OBiajgeHHe  YHHBEPCAJbHBIMH  YYeOHBIMH | KDHUCTAJUIMUECKAsl pEIIeTKa, THUIbl XUMUYECKHUX peakiuuil (OKHUCIUTEIbHO-
KOHTEKCTaM M03HABATEJILHBIMH el CTBHAMU: BOCCTaHOBUTEJbHBIC, IK30-U SHJIOTEPMHUUECKHE, PEaKI[Mi MOHHOTO OOMeHa),

a) 0a30BbIe JIOTHYECKHE JeiliCTBUA.

- CaMOCTOSITEJILHO bopMynpoBaTh u
aKkTyalu3upoBaTh MpodIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJMBATh CYIICCTBCHHBIN TNPU3HAK WIH
OCHOBaHHUS Il CpPaBHEHHUS, KIAaCCH(PHUKAIUU H
000011IEeHN;

- ONpeAensaTh UeNH JIeATEIbHOCTH,
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,

3aJaBaTb

pPacTBOP, AEKTPOJIUTHI, HEINEKTPOIHUTHI, IIEKTPOJUTHYECKAsS AUCCOIUALIHS,
OKHUCJIMTEIb, BOCCTAHOBUTEJb, CKOPOCTh XUMUYECKON peaKkuu, XUMUYECKOe
paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHHUS
opranuueckux BemiectB A.M. byrtiepoBa, TeopHus 3IEKTPOIUTHYECKON
JUccolyanuu, nepuoandeckuii 3akon J.M. MenneneeBa, 3aKoH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (HAKTOJIOTHUECKUE
CBEJICHMSI O CBOMCTBAax, COCTaBe, MOJTYYEHUU U 0E30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHudecKuX BeIecTB B ObITY U
MPaKTUYECKON JIEATEIbHOCTH YEJIOBEKA;




- BBUIBJISITh 3aKOHOMEPHOCTH M NIPOTHBOPEYUS B
paccMaTpUBAEMBIX SIBJICHUSIX;

- BHOCHTb  KOPPEKTHUBBI B  JE€ATEJIBHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKH MOCIEACTBUN JACSITEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBILLICHUE MPU PEUICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a30BbIe HcCIeI0BaTEIbCKUE TeHCTBUS:

- BIIQJICTh HAaBBIKAMHU Y4eOHO-HCCIIEIOBATEIHCKON
u MPOEKTHOM JIEATEIIbHOCTH, HaBbIKAMHU
paspenieHus mpooeM;

- BBUIBJISITH TNPUYUHHO-CIICICTBEHHBIE CBSA3U H
aKTyaJIM3UpPOBATh 3a7a4y, BBIABUTATh THIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI JUTST
JIOKA3aTeNIbCTBA CBOUX YTBEP)KJICHUH, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- AHAIM3HUPOBATH MOJYYCHHBIE B XOJI€ PEIICHUSA
3a7a4d Pe3yibTaThl, KPUTUYECKH OLICHHBATH MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH HW3MEHECHHE B
HOBBIX YCJIOBUSX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIIBLHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHPHOCTH,

- yYMEThb MHTErpUpOBaTh 3HAHUA W3 Pa3HBIX
MPEAMETHBIX 00J1aCTeH;

- BBIIBUIaTh  HOBBICE  HJIEH,
OPUTMHAJIBHBIE TOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTh HMX HCIOJB30BAaHHUSI B
MO3HABATEIbHOM M COLMATIbHOM MPAKTUKE

npeajiaraTb

- YMETb BBIABIIATH XAPAKTEPHBIE IPU3HAKK M B3aUMOCBS3b H3Y4YECHHBIX
IIOHATUH, IPUMEHATH COOTBETCTBYIOLIUE ITOHATUS IIPU OIMCAHUN CTPOCHUS U
CBOWMCTB HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB M UX IIPEBPALLCHMI;

BBISABJIIATD B3auMOCBA3b XUMHNYCCKHUX 3HAaHUN C IIOHATUAMU n
MNpeaACTAaBICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTb HCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U

TPUBHAJIBHBIC HA3BAHUA BaKHEHIIINX BCIIIECTB (BTI/IJ'IGH, AlCTUJICH, TTIMICPHUH,
¢deHon, Qopmanbaerusl, YKCyCHas KHUCJIOTa, TIJIMIMH, YrapHbBId ras,
yrﬂeKHCHBIﬁ ra3d, aMMHUakK, ramcHas U3BCCTb, HECrali€Has HN3BCCTh, ITUTHEBAs
co/lla W JPYIHX), COCTAaBJSATH (POPMYJIbI HEOPTraHMYECKUX M OPraHU4eCKHX
BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX peaKHHﬁ, OOBSCHATE HX CMBICII,
MOATBCPKIAATH XapaKTCPHEBIC XUMHNUYECCKHUE CBOiiCcTBa BCIIIECTB
COOTBETCTBYIOIIMMH SKCIICPUMECHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYECKUX
peaKuuii;

- YyMEThb YCTaHaBJIMBaTh NPHUHAMJICKHOCTh H3YYCHHBIX HEOPraHUYECKUX H
OpPraHMYECKUX BELIECTB K ONPEAETICHHBIM KJIacCaM U IpyNIaM COEAMHEHUH,
XapaKTepu30BaThb MX COCTaB M Ba)XKHEHIIME CBOICTBA; ONPEAEATh BUIbI
XUMUYECKHUX CBsi3ed (KOBAJEHTHAs, MOHHAs, METaNIN4ecKasi, BOJOPOIHAs),
TUIIBl KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KIACCU(PUIUPOBATh XUMUYECKUE
peakuum;

- chopMupoBaTh NPEACTABICHUSA: O XUMHUYECKOH  COCTaBJIIOILEH
€CTECTBEHHOHAYYHOH KapTUHBl MHUpA, POJIM XUMHUHU B IO3HAHUM SIBJIECHUM
opupoibl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM Ul pelIeHUs] MPAKTHYECKUX
3aJa4 ¥ 3KOJIOIMYECKHM OOOCHOBAHHOTO OTHOLICHHUS K CBOEMY 3JI0POBBIO U
IpUPOIHOIL cpere;

- yMeThb HpPOBOJUTH pacueTbl MO XUMHUYECKUM (opMyiaaM M ypaBHEHHSIM
XMUMHUYECKUX  pPEaKkUuMd C  HUCMHOJb30BaHHWEM  (HU3MYECKUX  BEJUYHUH,
XapaKTepU3YIOIIMX BEIIECTBA ¢ KOJUYECTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpMasbHbIE YCIOBHSI) Ta30B, KOJMYECTBA BEUIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHUS JUIl MPHUHATUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U X PUMEHEHUEM




OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
cpeacTBa
MIOMCKa,
aHayu3a u
MHTEpIpeTau
nH(popmMaluu u
nH(MOpMaIMOHH
bl€ TEXHOJIOTUU
VISt
BBITIOJTHEHUS
3a1a4
npodeccroHan
BHOM
JEATeIbHOCTH

B 00/1acTH HEHHOCTH HAYYHOI'0 MO3HAHMS:

- c(hOpMHPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA HAyKd U OOIICCTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha JIMaJIOre KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOW M YHUTATEIbCKOU
KyJbTYpbhl KaK CpEJICTBAa B3aUMOJIECHCTBUS MEKIY
JIFOIBMU U MIO3HAHUST MUPA;

- OCO3HAHWE IIEHHOCTH HAy4YHOW JEATEIbHOCTH,
FOTOBHOCTh  OCYIIECTBIIATH  NPOEKTHYIO U
HCCIIEIOBATENBCKYIO eI TeIIbHOCTh
WHJIMBUIYAJIBHO U B TPYIITIE;
OBiaieHue  YHMBEpPCAJbHbIMH
NMO3HABATEIbHBLIMH JeHCTBUSIMMN:
B) padoTa ¢ uHopmanmei:

- BIIQJICTh HABBIKAMH TOJYYCHHS WHGOPMAIUU W3
WCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO
OCYILECTBJIATh MOUCK, aHAIN3, CUCTEMATU3AINIO U
HWHTEPIpETAIN0 HHPOPMALIMK Pa3JIMYHBIX BHJIOB U
dhopm mpencTaBIeHUs;

- co37aBaTh TEKCTHl B Pa3IMYHBIX (opMarax cC
y4eTOM Ha3HaueHus HWHPOpMAIMK U IIeJIeBOI
ayIUTOpUHU, BBIOUpas ONTHUMAIBHYIO  (QopMy
MPEACTABJICHUS U BU3YyaIU3allUH;

- OICHUBATh JIOCTOBEPHOCThb, JIETMTUMHOCTD
nH(pOpMallUK, €€ COOTBETCTBHE TMPABOBBIM U
MOpPaIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpeACTBa WH(MOPMALMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHKaTUBHBIX u
OpraHM3allMOHHBIX  33/a4  C  COOINOJICHUEM
TpeOOBaHUMN IPTOHOMUKH, TEXHUKH O€30TM1aCHOCTH,

Y4eOHbIMU

- yMEThb IUIAaHUPOBaThb M  BBIIOJHATH XUMUYECKMH  OKCIIEPUMEHT
(mpeBpallleHHsT OPraHUYECKUX BELIECTB IpU HArpeBaHUM, IOJyYEHHE
ATUJIEHA U U3YYEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIMH HA albIETUIbI,
KpaxMaji, YKCYCHYIO KHCIIOTY; JEHaTypanusi O€JIKOB IIpU HarpeBaHUHU,
[[BETHBIE peakuuu OCJNKOB; TPOBOAWTH pEAKIUH HOHHOTO OOMEHa,
OTIPE/ICNIATh Cpely BOJTHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha Cyibdar-,
KapOoHaT- U  XJOpPUA-aHMOHBI, HAa KAaTUOH  AaMMOHHUS;  pellarh
JKCIIEpUMEHTaJbHbIE 3aaun 1no TemaM "Metamsl" u "Hemeramns") B
COOTBETCTBUU C TMpaBUIaMM TEXHUKH O€30MacHOCTHU MpH OOpalleHuu ¢
BELIECTBAMU U JJTA0OPATOPHBIM 00OpYJOBaHUEM; MPEACTABIATh PE3YIbTAThI
XMUMHUYECKOTO 3KCIIepUMEHTa B (hopMe 3alKcH YpaBHEHHI COOTBETCTBYIOLINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XMMHUECKYIO HH(OPMALINIO, MOJIy4aeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOM nHpopmanuu, cetb IHTepHET u Apyrue);

- BIAJECTh OCHOBHBIMH METOJaMH HAy4yHOTO TIO3HAHMSI BELIECTB U
XUMUYECKUX  sIBI€HUN  (HaOnroneHWe,  U3MEpEeHHe,  HKCIEPHMEHT,
MOJICTTUPOBAHKE);

- YME€Thb HpPOBOJUTH pacueTsl MO XUMHUYECKMM (opMyaaM M ypaBHEHHIM
XMUMHUYECKHX pPEaKUuMd C  UCMHOJb30BaHHMEM  (U3NYECKUX  BEJIUYHUH,
XapaKTepU3YIOILUX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpManbHbBlE YCIOBUS) TIa30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BATh
CHUCTEMHbIE XMMHUYECKHE 3HAHUSA I NPHUHATUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




THUTUEHBI, PECypcoCOepeKeHHs, TPABOBBIX H
TMYECKMX  HOPM, HOpPM  HH(GOPMAIMOHHOM
0e30macHOCTH;

- BJIAICTb HaBbIKaMU PACIIO3HABAHUA W 3allIUThI
nHpopMannu, HHPOPMAITUOHHON OE30MTaCHOCTH
JIMYHOCTH;

OK 04.
O¢ddexTrBHO
B3aUMOJIEHCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaHj1e

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUUAIbHOMN
JIEeITEIHHOCTH,

OBaagenne YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIeCTBUSIMM:

0) coBMecTHAasI AeATEJbHOCTD,

- TIOHMMaTh ¥ UCIOJIb30BaTh IPEUMYIIECTBA
KOMAaH/JHOW ¥ MHANBUYaTbHOM PabOTHI;

- TPUHUMAaTh I COBMECTHOM NIEATEITHHOCTH,
OpPraHW30BBIBATh U KOOPIAMHUPOBATH JCHCTBUS TIO
ee TOCTIDKEHHUIO: COCTaBJIATh IUIAaH JIEMCTBHM,
pacrpenesnsaTh POJu ¢ Y4eTOM MHEHUH y4aCTHUKOB
00CYX1aTh pe3yibTaThl COBMECTHOU PaOOTHI;

- KOOPIMHHPOBATH U BBHIIOJHATH paboTy B
YCIOBHSIX peabHOrO, BUPTYaJIbHOTO u
KOMOMHUPOBAHHOTO B3aHMMOCHCTBUS;

- OCYILECTBJIATH TO3UTUBHOE CTPATETHYECKOe

MIOBEJICHUE B PA3JIMUYHBIX CUTYALUSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIMATHBHBIM
OBJiajieHNe YHHBePCAJIbHBIMH PeryJIATUBHBIMH
JelicTBUSIMU:

I') MPUHSATHE ce0sl U APYTUX JIOeii:

- IPUHUMATh MOTHUBBI U APTYMEHTHI APYTHUX JItoAeH
IIPU aHAJIU3E Pe3yIbTaTOB JEATEIbHOCTH;

- TIpU3HAaBaTh CBOE MPABO U MPaBO APYTUX JIIOAEH

- YMEThb IUIAHUPOBATh M  BBIMOJHATh  XUMUYECKHA  IKCIIEPUMEHT
(mpeBpallieHUsi OpPraHUYECKHX BEIIECTB IPH HArpeBaHUM, MOIYYCHHE
STUJIEHA W U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIMH Ha aJIbJECTHIbI,
KpaxMaJl, YKCYCHYIO KHCIJIOTY; JCHaTyparusi O€IKOB TpH HarpeBaHUH,
[IBETHBIE PEAKIUH OCJIKOB; TPOBOJAUTH PEAKIUA HMOHHOTO OOMEHa,
OTIPENIETISATh CPeay BOJIHBIX pacCTBOPOB, KAUECTBEHHBIC PEAKIIUU HA CYIbdaT-,
KapOoHaT- W  XJOPHA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  peIlaTh
AKCIIEpUMEHTANIbHBIE 3amaun 1o TeMaMm "Mertamnel" u "Hemeramnsl") B
COOTBETCTBMU C TPAaBWJIAMH TEXHHKHA O€30MacHOCTH TpuU OOpalieHuH C
BEIIIECTBAMHU M JIAOOPATOPHBIM 000OPYJIOBaHUEM; MPEACTABIATh PE3yIbTaThI
XUMHUYECKOTO SKCTIEpUMEHTa B (popMe 3amicu ypaBHEHUH COOTBETCTBYIOIINUX
peaknuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB




Ha OIINOKH;
- pa3BHUBATh CIIOCOOHOCTH MOHMUMATh MU C
MTO3UIIUU IPYTOTO YEIOBEKa,

OK 07. B o6s1acTH 3K0/10rM4€CKOr0 BOCIIMTAHUS: - chopmMHpOBaTh  TPEACTABICHHUSA: O XHMHUYECKOHW  COCTABIISIOMICH
CopeiictBoBaTh | - CHPOPMHUPOBAHHOCTH IKOJOTHUECKOW KYIBTYpHI, | €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XMMHU B TO3HAHWU SBICHHA
COXpaHEHHIO MMOHUMAaHHE BJMSHHS COLIMAJIbHO-DPKOHOMHUYECKUX | IPUPOJbl, B (POPMHUPOBAHUU MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
OKpY)Kalollleil | MpOLleCCOB ~ Ha  COCTOSIHWUE  MPUPOJHOW U | QyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM Ul PEeIIeHUs] PAKTUUYECKUX
Cpensl, COLIMAIIBHOM  cpespl, OCO3HaHHWE TIJI00ATBHOTO | 33Jja4 U 3KOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
pecypcocOepex | XapakTepa 3KOJOTHUECKUX MpooIIeM; IPUPOJIHOM cpesie;

€HHIO, - IUIAaHUPOBAHHE U OCYILIECTBJICHHE JAEUCTBUU B | - YMETh COOIIOAATh MpaBHJia HKOJOTUYECKHU LIe€JIeco00pa3HOro MOBEICHUS B
MIPUMEHSATh OKpY)Kalollle cpele Ha OCHOBE 3HAaHUA LeNel | ObITY U TPYAOBOHM JESITENbHOCTH B LIEISX COXPAHEHUS CBOErO 3/I0pPOBbS U
3HaHUS 00 YCTOMYHMBOTO PA3BUTHS YEIIOBEYECTBA; OKpYXKaroIled MPUPOJHON CpeAbl; YUYUTHIBATh ONACHOCTh BO3JECHCTBUS HA
M3MEHEHUU aKTUBHOE HEINpUSTHE JIeHCTBUH, NPUHOCAIIMX | )KMBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, MOHUMAas CMBICI MOKa3aTels
KJIMMara, BpE€l OKPYKAIOIIEeH cpeae; MPEAETbHON TOMYCTUMOW KOHIIEHTPALUH

IIPUHLUIIBI - yYMEHHE IPOrHO3MPOBaTh HEOIArONpHUsTHBIE

OepexIIMBOrO 9KOJIOTMYECKHE IOCIEACTBHS IPEAPUHUMACMBIX

MPOU3BOJICTBA, | JACWCTBHI, MPEeAOTBpAIIaTh UX;

3¢ heKTHBHO - pacimpeHue OTIBITa JIESITEITbHOCTH

JNEUCTBOBATh B | DKOJIOTMYECKOU HAIPaBICHHOCTH;

Ype3BbIYAHHBIX | - OBJIA/ICHHE HABBIKAMHU Y4EOHO-UCCIIENOBATEIBCKOI,

CHUTYaIHAX MPOEKTHON U COLIMATIbHOM JEATebHOCTH;

IIK 1.3. - YMETb IIEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO U | - HCIOJB30BaTb CHCTEMHBIC XHMHUYECKME 3HAHMS JUI1  IIPABHIIBHOIO
Beimonsare IIPAKTUYECKYIO O0IACTH KU3HEAEATEIbHOCTH; oOpateHus ¢ pabounMu xuakocTsiMu apromoouiis, 'CM, npencraBienue ux
KOMILIEKC - yMETb HHTErpUpOBAaTh 3HAHUSA U3 Pa3HBIX | BO3ACHCTBUI Ha 4YEJIOBEKA, arperarsl M Y3Jbl MAallUH U IOCJIEICTBHUU
MEpONpPUATUI | IPEIMETHBIX 00acTeif; HeNpaBUWJIbHOTO oOparieHus. Mcrnonb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS
10 cOopke, | -  BbIABUTaTh  HOBBIE  MJEW,  Hpeaiararh | AJs NPelOTBPAIIEHUS U O0PbOBI C KOPPO3UEH, HOBPEXKACHUIMH TOKPBITHI.
PETYIIMPOBKE W | OPUTMHAIBHBIE NIOIXO/bI U PEIICHUS;

UCIIBITAaHUIO - CIOCOOHOCTh 1754 WCIIOJIb30BAHUS B

CHUCTEM, [I03HABATEIbHON U COLMAJIBHOM NPAKTHKE

arperaroB u

Y3JI0B

CTPOMTENBHBIX

MaIlIUH, TUIsL




OLICHKH
KadyecTBa
BBITIOJTHCHHBIX
pabot
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2. CTPYKTYPA Y COJAEP)KAHHUE OBIIIEOGPA3OBATEJIBHOM
JUCIHHUIIVIMHBI «XUMMU S

2.1. O0beM IMCHUNJIMHBI U BUAbI y4e0HOH padoThl

Buna yue6Hoii pa6oTsl O0beM B yacax
O0beM 00pa3oBaTeJIbHON NPOrPaMMbl TUCHUILINHBI 63
Bo B3auMopeiicTBIM € IpenogaBarTeiemM 63
BT. 4.

TEOPEeTUYECKOE OOyICHHE 19
MIPAKTUYECKHE 3aHATUSA 15
ab0paTOPHBIC 3aHATHUS 21
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKaHUe (COMepKaAHUe 5
NMPUKJIATHOTO MOYJIfA)

BT. 4.

TEOPETUYECKOE 00yICHHE 2
MPAKTUYECKHUE 3aHITUS 2
IIpomexyTouHas arTecTanus (3a4er) 2




2.2. TemaTnueckuii IVIaH U coJep:KaHMe U CIUILTHHbBI

®opmupy
HaumenoBanue Coaep:xkaHue yueOHOro MmaTepuasia (0CHOBHOE H MPodecCHOHATLHO-OPHUEHTHPOBAHHOE), JIA00PATOPHbIE H Oo0Bem eMble
pa3iesioB u TeM NpaKkTHYeCKHEe 3aHATHUS, IPUKJIATHOI MOAYJIb 4acoB |KOMIIETEH
11070
1 2 3 4

OcHOBHoOE coepKaHne 63
Paznen 1. OcHOBBI cTPpOEHMS BelllecTBA
Tema 1.1. OcHOBHOE coepKaHne 3 OK 01
CrtpoeHnue aToMOB IIK 01
T — Teopernueckoe 00y4eHue 2 MK 04/
3JIEMEHTOB U ~ ~ K 1.3
npuposa CoBpeMeHHass MoOJellb CTpoeHUs aroMa. CHMBOJWYECKUN S3bIK XUMHHU. XUMHUYECKUW HIIEMEHT. OJEKTPOHHAas
—— KoHurypauus aroma. Kiaccuduxauus XHMIIECKHX OIEMCHTOB (s-, p-, d-anmementsl). BaneHtHble SMEKTPOHBI. 5
CBS3H BanentHOCTh. DJIEKTpOHHAasT MNPUPOJA XUMHYECKOW CBA3U. DJIEKTPOOTPHUIATEIBHOCTh. BUIABI XMMUYECKON CBSI3HU

(KoBasIeHTHAs, MOHHAS, METAUTHYECKAsA, BOJIOPOHAS) M CTIOCOOBI €e 00pa3oBaHus

IIpakTHYecKHe 3aHITHUSI 1

Pemienne 3amaHmii Ha HCMOJIB30BAHME XHUMHUYECKOW CHMBOJMKA W Ha3BaHUW COCIMHEHHMM 10 HOMEHKJIAType 1

MEXAYHApOIHOTO COK03a TEOPETHUECKONM W MPUKIATHOM XUMUU W TPUBUAIBHBIX HAa3BaHUM A COCTaBJICHUS

XUMHUYECKUX (HOPMYIT IBYXaTOMHBIX COCTUHEHHH (OKCUIOB, CYyab(UIO0B, TUAPUIOB U T.II.) U IPYTUX HEOPTaHUYECKUX

COEIMHEHUN OTIENbHBIX KJIACCOB. 1

[IpakTyeckue 3aJaHusi Ha YCTAaHOBJICGHHWE CBSI3M MEXKJIY CTPOCHHEM aTOMOB XUMHYECKHX OJJIEMEHTOB U

MEPUOANYCCKIM M3MEHEHHEM CBOWMCTB XMMHUYECKUX JJIEMEHTOB M UX COCIUHEHUU B COOTBETCTBHH C IOJIO)KCHHEM

[Teproaudeckoii CUCTEMBI.
Tema 1.2. OcHoBHOeE coaep:kaHue 2 OK 01
[Tepuonueckuii OK 02

IIpakTHYeckne 3aHATUS 2
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3aK0H U Ta0nuIa
.. Menneneesa

[Tepuonnueckas cucrema xumuueckux iemeHToB .M. MenneneeBa. ®usnueckuii cMbici [leproamyeckoro 3akoHa
J.W. MenneneeBa. 3aKOHOMEPHOCTU W3MEHEHUS CBOWCTB XMMHYECKHX JIEMEHTOB, 00pa3yeMbIX MMHU IPOCTBIX U
CIIOXHBIX BEIIECTB B COOTBETCTBUM C IIOJOXEHHUEM XUMHUYECKOro »sjemeHTa B Ilepuoaunueckoil cucreme.
MupoBo33peHueckoe M HaydyHoe 3HadueHue Ilepmommueckoro 3axona J[.MI. Menneneea. Ilpornoser JI.H.
MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX IEMEHTOB.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETHMUYECKUX 3aJ@aHUN Ha XapaKTepU3alMI0 XUMHYECKHX 3JEMEHTOB
«MeTtammdyeckne / HEeMETAIUTMYECKHE CBOMCTBA, AIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBHHU
C HUX DIIEKTPOHHBIM CTPOCHHEM U TOJOXKEHHEM B IEPUOJUYECKON cHucTeMe XuMudeckux osiementos J[.U.
MenneneeBa»

Paznen 2. Xumuyeckune peakuuu

Tema 2.1. Tumnsl
XUMHUYECKUX
peakiui

OcHoBHOE coaep:kaHue

Teopernueckoe o0yueHue

Knaccudukanys u TAITBI XAMUYECKUX PEAKITUN ¢ y4aCTHEM HeOpraHndeckux BemiecTB. CocTaBiieHne ypaBHCHUM
peakuuii coeTuHEeHNs, pa3ioKeHus, 3aMellleHns, OOMeHa, B T.4. peaKuil TOpeHus, OKHCIEHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUs OKHUCTIEHUsI-BOoccTaHOBIIeHUA. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBlIeHNE U
yYpaBHHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKI[UIl METOJIOM AJIEKTPOHHOr0 Oananca. OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B IPUPOJE, IPOU3BOACTBEHHBIX MTPOLIECCaX U )KU3HEAEATEIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATUSA

KommuecTBenHple oTHOIIEHUSI B XUMUH. OCHOBHBIEC KOJIMYECTBEHHBIC 3aKOHBI B XMMHUH U pacyeThl II0 YPaBHCHUAM
XUMHNYCCKHX peaKHHﬁ. Mop Kak eIMHMIIA KOJIMYeCTBa BEIlECTBA. MOJ'ISIpHaSI Macca. 3aKOHBI COXpaHCHUA MACChl U
OHCPI'Uu. 3akoH ABOF&I[I)O. MOHHpHBIﬁ 00beM razoB. OTHOCHTEIbHASA IIOTHOCTH I'a30B. PacdeTnl 1o YPaBHCHUSAM
XUMHNYCCKHX peaKHI/Iﬁ C HCIIOJIB30BAHHUECM MAcCChI, o0beMa (HOpMaJ'ILHHC YCJIOBI/IH) I'a30B, KOJIMYCCTBA BCIICCTBA

OK 01/
K 1.3

Tema 2.2.
DNEKTPOTUTHYECKA
s JUCCOIMALINSA U
HOHHBIN 00MeH

OcHoBHOE coaepxanne

Teopernueckoe o0yuenue

Teopm{ BHeKTpOHHTquCKOﬁ aucconuanui. HOHBI. 3J'ICKTpO.HI/ITBI, HCAJICKTPOJINTEI. Peakuiuy HOHHOTO oOMeHa.

OK 01

OK 04/
IIK 1.3
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CocraBieHre peakifii MIOHHOTO OOMEHa MyTeM COCTABJICHHUS WX TOJIHBIX M COKPAIICHHBIX MOHHBIX YPaBHEHHIA.
KucnotHo-ocHoBHbIE peakiuy. 3alaHusl Ha COCTABJICHUE HOHHBIX PEAKIU

JlabopaTopHble 3aHATUA

JlaboparopHas padoTa “TUIbl XMMHUUECKUX pEeaKLUii”.

HccnenoBanue TUIOB (TI0 COCTaBY U KOJIMYECTBY UCXOJHBIX 1 00pa3yIOUINXCS BEIIECTB) U MPU3HAKOB XUMHUYECKIX
peakuuii. [IpoBeaenne peakiuii HOHHOro oOMeHa, OIpeIesIeHUE CPeibl BOJHBIX paCTBOPOB. 3aJaHUs Ha COCTABIICHHUE
WOHHBIX PeaKINil

KOHTpOHbHaﬂ Ctpoenune BEIICCTBA U XUMHWYCCKHUEC pCaKIIU

pabora 1 p p

Paznen 3. CTtpoeHue 1 CBOCTBA HEOPraHNYECKHUX BELeCTB

Tema 3.1. OcHoOBHOE coepkaHmne OK 01

Knaccudukanms, OK 02
HOMEHKIATypa 1 Teopernueckoe 00yueHue K 01

CTpOEHUE 1K 04/
Heopranunveckux |IIpenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHuueckux BemiecTs. [IpocThie U clokHbIe BelllecTBa. K 1.3

BEIIECTB OcCHOBHBIE KJIAaCChI CJIOKHBIX BEUIECTB (OKCUIbI, THAPOKCUIBI, KUCIOTHI, COJIM). B3auMoCBsI3b HEOPraHUYECKUX

BEIECTB. ArperaTHble COCTOSTHUS BenlecTBa. Kpucramiueckue U amopdHbie BeniecTBa. TUIbl KPUCTAIUTHUECKUX
pelIeToK (aToMHasi, MOJIEKYJIsIpHasi, MOHHAsI, METaJUTMUecKasi). 3aBUCUMOCTb (PU3MUYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTATIMYECKON pPelIeTKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJIa XMMHUYECKOM CBSI3U U THUIIA
KpUCTAIIIMYECKON pemeTku. [IpuurHbpl MHOr00Opasust BelecTB

IlpakTH4eckue 3aHATHS

HomeHknaTypa HeOpraHMUeCKUX BEIIECTB: Ha3BaHUE BELIECTBA UCXOII U3 UX XUMHUYECKOU (HOpMyIbl Min
COCTaBJICHUE XUMHUECKOH (popMyIbl CXO/s U3 Ha3BaHuUs BellecTBa o MexxayHapoaHoi (MFOITAK) unu
TPUBHAIBHOM HOMEHKJIAType.

Perienne nmpakTHuecKUX 3alaHUM MO KiaccU(UKAMK, HOMEHKIAType U XMMHUYECKMM (OpMylIaM HEOpPraHHYeCcKuX
BEIIECTB PA3JIMYHBIX KJIAacCOB (yrapHbId Tra3, yrJIeKMCIBIH Ta3, aMMMaK, TalleHas W3BECTh, HEralleHas H3BECTb,
MUTHEBAs COAA U IPYTUX): HAa3bIBAaTh U COCTABIATH (POPMYJIbI XUMHUUYECKHX BEILIECTB, ONMPEAENATh NPUHAIECKHOCTh K
KJI1accy.
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Ncrounukn xumudeckoi naopmanmu (cpeacts MmaccoBoit uadopmanmu, cetb Matepuer u apyrue). [louck
nH(bOpMAIMY TI0 Ha3BAaHUAM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM (OpMyTiaM

Tema 3.2. ®uzuko- | OCHOBHOE CO/iepKaHHe OK 01
XUMHYECKUE OK 02
CBOMCTBA Teopernueckoe o0yueHue K 01
HEOPraHMYECKUX . [K 04/
BEIIECTR Mertamibl. OOmme ¢u3nUeckue U XUMHUYECKHE CBOMCTBA MeTamioB. CrocoObl MOMydeHHs. 3HAYCHHE METAJUIOB U 1K 1.3

HEMETAJVIOB B TPUPOJAE M KU3HENEATSIHHOCTH YeJOBeKa W OpraHm3MoB. Koppos3us MeTayuioB: BHIBI KOPPO3UH, :

CHOCOObI 3alUTBHl METAIOB OT Koppo3uu. Hemetannsl. O6mue gpusnueckue U XUMUYECKUE CBOMCTBA HEMETAJUIOB.

Tunuuneie cBoiictBa HemerawioB IV— VII rpynn. Knaccudukanus m HOMEHKIATypa COEIMHEHUN HEMETAJlIOB.

KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B MPHPOJIE

XUMHUYECKUE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHMX BEIIECTB (OKCHIIOB, THIPOKCHIOB, KACIIOT, COJICH U JIp.).

3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHEHHUH, BEICITUX OKCH/IOB U

THJIPOKCUJIOB

IIpakTHYeckune 3aHATUS

CocraBieHre ypaBHEHMH XHUMHYECKMX pEaKIUi € y4aCTHMEM IMPOCThIX M CJIOKHBIX HEOPTaHWYECKHX BEILECTB:

METaJJIOB U HEMETaJNIOB; OKCHUJOB METAJJIOB, HEMETAUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIOT,

OCHOBaHUH M aM(POTEPHBIX TUAPOKCUIOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTRA.

Pemenune mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJlaHUN Ha CBOMCTBa, COCTaB, MOJydeHHE U Oe30rmacHoe

HCIO0JIb30BaHNE BXHEUIIINX HEOPraHMUECKHUX BEIIECTB B OBITY U MPAKTHUECKOMN AEATEeIbHOCTH YeJIOBEeKa
Tema 3.3. OcHoBHOE coepkaHmne OK 01
Nnentudukanus OK 02
HeOpraHWHeCKUX JlabopaTopHble 3aHATHS OK 04
BOHIeCTs JIaGopatopHas pabota «/neHTuduKanus HeOpraHUYeCKUX BEIECTBY. K 01

Perienne skcnepuMeHTaIbHBIX 3a/1a4 MO0 XUMHUYECKHMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, MO PAclO3HABAHUIO U IIK 04/

K 1.3

MOJIYYCHHIO CO€OUHEHMI METAJIOB M HEMETAJIJIOB.
I/I,Z[eHTI/I(I)I/IKaL[I/IH HCOPraHNUYCCKUX BCIICCTB C UCIIOJB30BAHUCM HUX (I)I/I3I/IKO-XI/IMI/IIIGCKI/IX CBOﬁCTB, XapaKTCPHBIX
Ka4C€CTBCHHBIX peaKuHﬁ. KauecrBeHHEIC pCaKkiuu Ha CYJ'IL(paT-, Kap6OHaT- " XJIOpUJ-aHUOHBI, HA KATUOH aMMOHUSA
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KonrpouabHas

CBolicTBa HEOPraHUYECKUX BELIECTB

pabora 2
Pazneu 4. CTpoeHne 1 CBOMCTBA OPraHNYeCKNX BellecTB
Tema 4.1. OcHoBHoOE coJep:kaHue OK 01
Knaccuduxanmus, K 01
CTpOeHHe 1 Teopernueckoe o0yueHue K 04/
HOMCHKJIATYpa [losiBneHne u pa3BUTHE OPraHUYECKOM XUMHH Kak HayKu. [IpeameT opranndyeckoi xumuu. Mecto n 3HaueHune K13
OprafHeCKux OpraHUYEeCKO XMMHUH B CHCTEME €CTECTBEHHBIX HAyK.
BCIICCTB XUMHYECKOE CTPOEHHE KaK MOPSJIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO WX BaJleHTHOCTU. OCHOBHbBIE

MOJIOKEHUSI TEOPUH XMMHMUYECKOTO CTPOEHHSI opraHumdeckux coenuHeHudl A.M. BytnepoBa. YrieponHslii ckenet

OPraHWYEeCKONW MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XMMHMYECKOTO CTpOEHUs MoJeKyl. M3omepus u

H30MEpBHI.

[lonsitne o @QynkunonanbHoit rpynne. Pamukan. [lpuHimnsl knaccudukanuu OpraHUYECKUX COEAMHEHM.

MexayHapoiHass HOMEHKJIATypa U IHPUHLMIBI HOMEHKJIATypbl OpraHuyeckux coeauHeHuil. Ilonstue o006

a30TCOACPIKAIIUX COCIUHEHUSIX, OHMOJIOTMUECKH aKTUBHBIX BelecTBax (yrieBodax, upax, Oenkax ©u 1ap.),

BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHYecKkue 3aHATUSA

HomeHknaTypa opraHMYecKMX COCIMHEHMH OTAEIbHBIX KJIACCOB (HACBHILICHHbIE, HEHACHIIIEHHbIE U apOMaTHUUYECKHE

YIJIEBOJOPObI, CIUPTHI, (EHOJBI, aJIbAEIHJIbl, KETOHbI, KapOOHOBbIE KUCIOTHI U Ap.) CocraBieHHe NOJHBIX U

COKpAILEHHBIX CTPYKTYPHBIX (OpPMYJI OpraHMYECKUX BELIECTB OT/ENIbHBIX KJIACCOB, HMCIOJB3Ys WX HA3BaHUS IO

CHCTEMaTHUYECKOW U TPUBHUAIBHON HOMEHKIAType (THIIEH, alleTWIEH, TIULEepHH, (GeHom, GpopMableruy, yKCycHas

KHCI0Ta, MUiuH). PacueTsl mpocteiimel GopMysbsl OpraHndeckoil MOJIEKYIbl, UCXOAs U3 3JIEMEHTHOrO cocTaBa (B

%)
Tema 4.2. OcHoBHOE coepkaHne OK 01
CaoiicTBa OK 02
OpraHHYeCKHX Teoperuueckoe o0yueHue OK 04
COCAHHCHIH OU3UKO-XMMHUYECKHE CBOWCTBA OPraHMYECKUX COECIUHEHUH OTAEIBbHBIX KJIaccOB (OCOOEHHOCTH KIacCU(PHUKALMU U 1K 01

HOMEHKJIATYphl BHYTPH KJacca; FOMOJIOTMYECKMM psia M oOmas ¢opmyna; u3zomepus; (usnueckue CBONCTBa, K 04/

XUMHYECKHE CBOICTBA; CIIOCOOBI MOTYUCHUS): IK 1.3
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— IIpe/ieNIbHbIE YTIIEBOIOPO/IbI (AKaHbI U IMKII0aNKaHbl). ['OpeHne MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOYHMKOB TEILIa
B IPOMBIIUICHHOCTH U ObITy. CBOWCTBA MPUPOTHBIX YTIEBOJOPOJOB, HAXOXKJIECHHUE B TMPHUPOJIE W MPHUMEHEHUE
AJIKaHOB;

— HempenenbHble (AJTKEHBbI, AJTKWHBI U QJKAJUCHBI) M apOMaTHYECKUE YTIeBOJOpOAbl. ['OpeHHe aleTHieHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHH JJIs1 CBAPKH M PE3KH METAJIJIOB

— KHCIIOPOACOACPKAIINE COSAMHCHUS (CIIMPTHI U (PEHOJBI, KAPOOHOBBIC KUCIOTHI M (UPHI, ATBICTHIbI U KETOHBI,
XKUPBI, yriieBobl). [IpakTruueckoe mpuMeHEeHHe STUIICHTIIMKOJIA, TIuiepuHa, GeHona. [Ilpumenenne hopmanbaeruna,
areTanbAeTHu/1a, YKCYCHOU KUCIOTHI. Mbljia Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motoliie CBOMCTBA MbLIa

— a30TcoJep)Kallhe COCNUHEHHS (aMUHBI W aMHHOKHUCIOTHI, Oeiku). BBICOKOMONEKYISIpHBIE COETUHEHUS
(cuHTETHYECKHME U OMOJIOTMUECKH-aKTHBHBIC). MOHOMEp, MoJauMep, CTPYyKTypHOe 3BeHO. [lonmmepusarus STujIeHa
KaK OCHOBHO€ HaIlpaBJICHUE €0 HCIOIb30BaHUS.

['eneTnveckast CBSI3b MKy KJIaCCAMH OPTaHUYECKUX COCTUHEHUM

IIpakTHYecKkue 3aHATUA

CocraBiieHne cxeM peakiuil (B TOM YHCIE MO MPEAJOKEHHBIM LENOYKaM IMpeBpalleHHil), XapaKTepu3yIOIuX
XMMHYECKHE CBONCTBA OPraHMYECKUX COCAMHEHHUH OTIENbHBIX KJIACCOB, CMOCOObI HMX TMOJYy4eHUS W Ha3BaHUE
OPraHMYeCKUX COCTMHEHUH N0 TPUBUAIIBHOW MIJIM MEXIYHAPOTHOW CUCTEMATUYECKON HOMEHKIIAaType.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JaHUN HA CBOMCTBA OPTaHUYECKUX COCAUHEHUN OTIIEIbHBIX
KJIaCCOB

JlaGoparopHas pabora

JlaboparopHas padoTa “IIpeBpalieHuss OpraHn4ecKuX BEIIECTB PU HarpeBaHUM'".
[Tonyuenue 3TUNIEHA U U3YYEHUE €rO CBOMCTB. MoiennpoBaHue MOJIEKYI M XUMHUYECKUX IIPEBPaIeHU Ha IpUMepe
JTaHa, STUIICHA, alleTUJIeHa U Jp.

Tema 4.3.
Wnentudukanus
OpPraHUYeCKUX

OcHoBHOE coaepxanne

Teopernueckoe o0yuenue

OK 01
OK 02
OK 04
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BCIIECTB, UX

buooprannueckue coenuHeHus. llpuMeHnenue u Ouosiornyeckas posib yriaeBoaoB. OKHUCIEHHE YIJIEBOJOB —

IIK 01

SHa"CHNC 1 MCTOYHUK JHEPIUM HKUBBIX OpraHu3mMoB. OONACTH NPUMEHEHHS aMUHOKUCIOT. [lpeBpaiueHus GENKOB MUINM B 1K 04/
TIPUMCHCHHC B opranusme. buosnornueckue QyHkuuu 6enkoB. Buonornuyeckue QyHKIMH KUPOB. Poib OpraHMdYeckoid XUMHUH B IK 1.3
GpITOBO 1 _ | perennu npobGiem nuweBoii Ge3onacHoCTH
IIPOU3BOICTBEHHOMN
JeSITEbHOCTU Pounb oprannyeckoii XuMuM B pelIeHUU poOIeM SHEPTeTHIeCKO 6€30IacHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JaHUN
YeJoBeKa HOBBIX MaTE€pPHUaJIOB, HOBBIX HCTOYHUKOB YHEPTUU (AJIbTEPHATUBHBIC HCTOYHUKH dHEprun). OmacHOCTh BO3/ICHCTBUS
Ha OJKMBBIE OpraHM3Mbl OPraHMYECKHUX BEIIECTB OTIEIbHBIX KJIAcCOB (YIJIEBOJOPOJbI, CIUPTHI, (PEHOINBI,
XJIOPOPraHUYeCKHe MPOU3BOIHBIE, albJAECTUAbI U JIP.), CMBICI [TOKA3aTeNsl MPEAeIbHO JOMYCTUMONW KOHIEHTpaluu
JlabopaTopHble 3aHATUA
JlabopaTtopHnas padora: “UnenTuduxaius opraHuIecKuX COeTMHEHUN OTACIBHBIX KIacCOB”
WNnentuduxaius opraHMyecKuX COEAMHEHUN OTIENBHBIX KJIAccOB (Ha MpUMeEpe ajbJerua0B, KpaxMmania, YKCYCHOM
KHUCJIOTHI, OCKOB M T.II.) C HWCIOJIb30BAaHUEM HX (PU3UKO-XUMHYECKHX CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakumii. Jlenarypamms Oenka mpu HarpeBanuu. lIBeTHbIe peaknnm OenkoB. BO3HUKHOBEHHE aHATUTUYECKOTO
CUTHaJla C TOYKHM 3pPEHUS XUMHYECKUX IPOILIECCOB MPU MPOTEKAHUU KAUECTBEHHON peaklWd, MO3BOJSIOUIEH
UICHTUPUIMPOBATH MPEAJIOKEHHBIE OPraHNYECKHUE BEIECTBA
Kontpoanas CrpykTypa 1 CBOWCTBA OPraHMYECKHUX BEILECTB
padora 3
Pa3nen 5. KuHeTnyeckue ¥ TepMOAMHAMHYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX PeaKkIuil
Ckopoctb OcHoOBHOE coepkanmne OK 01
XUMHUYECKUX OK 02/
peaxkuuii. IIK 1.3
XHUMHUYECKOE
paBHOBECHE Teoperuyeckoe o0yueHue
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CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iMyHBIX (PAaKTOPOB: MPHUPOJBI PEATHPYIOUINX BEIIECTB, KOHIEHTPAIMU
pearupyromux BeIIeCTB, TEMIEPaTyphl U IUIOUIaH PEAKIMOHHON MOBEpXHOCTU. TemioBbie 3((PEKTh XUMUYECKUX
peakiuii. OK30- U SHAOTEPMUUECKHUE, PEAKIIHH.

OOpatuMOCTh peakiuii. XUMHUYECKOE€ PABHOBECHE W €ro CMEIIEHHE I10J JCHCTBHEM pAa3INYHBIX (PAKTOPOB
(KOHIIEHTpAIHs PeareHTOB MJIM MPOIYKTOB PEaKIMH, JAaBJICHUE, TEMIepaTypa) Ui CO3JaHusl ONTUMAIBHBIX YCIOBHA
MIpOTEKaHUs XuMuyeckux npoueccos. [Ipunnun Jle [larense

IIpakTnuyeckune 3aHATUSA OK 01
OK 02
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaimu3 (AKTOPOB, BIUSIONIUX HAa HM3MEHEHHE CKOPOCTH TIK 01
XUMUYECKON peakiud, B T.4. C TO3UIUNA HKOJOTHYECKH I€JIECO00pa3HOTO TOBEACHUS B OBITY U TPYIOBOM K 04/
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEBI. K 1.3
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha mnpuMmeHeHnue npuHuuna Jle-Illatense mas HaxoXaeHUS
HalpaBJIeHUs CMEIICHUS PAaBHOBECHS XHMHYECKOW peakmuu W aHaimu3 (aKTOpPOB, BIUSIONIMX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI
Pa3nen 6. PacTBopbI
Tema 6.1. OcHoBHoOE coJiep:kaHue OK 01
Ilonsatue o OK 02
pacTBopax Teoperuuyeckoe o0yuenue OK 07
PactBopenue kak ¢usznko-xumuueckuii npouecc. PactBopel. CriocoObl TPUTOTOBICHHUS PACTBOPOB. PacCTBOPUMOCTS. K 01
MaccoBas 110151 pacTBOpeHHOro BemiectBa. CMBICT TOKa3aTels MPENebHO JOMYCTUMOW KOHIEHTpAlUH M €ro IIK 04/
HCIIOJIb30BAHKE B OI[EHKE PKOJOTHYECKON OS30IMacHOCTH. 1K 1.3
[IpaBua 5K0I0rMYECKH 11e7ecO00pa3HOT0 MOBEACHUS B OBITY U TPYAOBOM JESITEILHOCTH B LIETSAX COXPAHEHUS CBOETO
30POBbSl U OKpYKarOUIEHd NPHUPOJHON Cpelbl; OMACHOCTh BO3JACHCTBUSI HA KUBBIE OpPraHU3Mbl OIPEIECICHHBIX
BEIIECTB.
Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX pACUYETHBIX 3a/laHUN HA PACcTBOPbHI, HCIOJb3yeMble B OBITOBOW U
MPOU3BOJCTBEHHOM JEATEILHOCTH YEJI0BEKa
Tema 6.2. OcHoBHOE coep:kaHue OK 01
HccnengoBanue OK 02
CBOMCTB pacTtBopoB JIaﬁopaToprle 3aAHATHUA OK 04
IIK 01

JlaGopatopHas paboTa «IIpuroToBieHne pacTBOPOB».
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Jlaboparopuas pabota [IpuroToBneHne pacTBOPOB 3aJaHHOH (MacCOBOM, %) KOHIICHTpAINH (C TPAKTUKO- IIK 04/
OPHEHTUPOBAHHBIMU BOIIPOCAMH) U OTIPEICTICHUE CPEIbI BOJAHBIX PACTBOPOB. K 1.3
Pemenue 3a1a4 Ha IPUTrOTOBIIEHHE PACTBOPOB
IIpogeccuonaibLHO-OPHEHTHPOBAHHOE COJlep:KaHue (CoAepKaHue NPUKJIATHOT0 MOKYJIS)
Paznea 7. Xumus B ObITY U IPOU3BOJACTBEHHOM /1eSITeIbHOCTH YeJIOBeKa OK 01
OK 02
Xumus B ObITY 1 _ | OcHoBHOe conep:xanue 6 OK 04
MIPOU3BOICTBEHHOMN
P OK 07
ACATETbHOCTH Teopernueckoe o0yueHue 2
yesoBeKa TIK 01
Hogeiiimne pocTikeHUs XUMUYECKOM Haykd U XUMHYeCKOW TexHosorud. Ponb xumum B obecriedyeHHH K 04/
9KOJIOTMYECKOM, IHEPreTUYeCKOW W THIIEBOW Oe30MacHOCTH, Pa3BUTUH MEAMIUHBL [IpaBuia mowcka W aHaIM3a 9 IK 1.3
XUMHYECKON uHGOpMAlMu M3 pa3IWYHbIX HCTOYHUKOB (HaydyHas W y4yeOHO-HaydHas JHUTepaTypa, CpeAcTBa
MaccoBoii nHpopmanuu, cetb THTEepHET)
IIpakTHYeckune 3aHATHS
[IpaBusa oOpareHuss ¢ XMMUYECKMMH BeEIIeCTBaMHM B IpodeccuoHanbHOU AesTenbHocTH. Kiaccudukamus ['CM.
PaGoune )XUIKOCTH CTPOUTEIHHBIX MAIIIMH: Ha3HAUYEHUE, COCTaB, CTAHIapThI. 2
IIpome:kyTOoUHAs aTTecTAIMS N0 JUCHMILIAHE (3a4eT) 2
Bcero 63
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3. YCJIOBHUSI PEAJIU3ALIAM TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
U CIMIIIAHBI

3.1. TpeboBaHusi K MUHUMAJILHOMY MATEPHAILHO-TEXHUYECKOMY 00ecIedeHUuI0
- I0CA0YHbIE MECTA 10 KOJUYECTBY 00yUarOIIUXCS;

- pabouee MecTo MpernoiaBaTes;

- mKagwr;

- HHPOPMAIMOHHBIC CTCH/IBI;

- CTOJI JUTSl MaJIOMOOMITBHBIX TPYIIT OOYUJaIONINXCS;

- YUeOHUKHU U yIeOHBIE TTOCOOHSL.

- KOMIUJIEKT HHCTPYMEHTOB KJIACCHBIX;

Oo6opynoBanue yueOHOro kabOuHera (HarJsiAHble MOCOOMs): HAOOPHI MIAPOCTEPKHEBHIX
MOJIEJIe MOJIEKYJI, MOJIEH KPUCTAJUTMUYECKUX PEIIETOK, KOJUIEKIIMH MPOCTHIX U CJI0KHBIX BEIIECTB
W/WIM KOJUIEKLMU TOJIMMEPOB; KOJUIEKLMS TOPHBIX MOpPOJ M MHUHEpaloB, Tabiuua MeHjeneesa,
yueOHbIe GuIbMBbL, HU(GPOBLIE 00pa30BaTEIbHBIE PECYPCHI.

Texnnuyeckue cpeacTBa 00y4eHUs: KOMITBIOTEP C YCTPOMCTBAMU BOCIPOU3BEICHUS 3BYKA,
MPUHTEP, MYJbTUMEIUA-TIPOEKTOP C KPAHOM, MYJIbTUMEIUWHAS JTOCKA, YKa3Ka- MPE3CHTEp I
MIPE3EHTALNM.

OobopynoBanue JadopaTopur M padounmx MecT JA0OOPATOPUM: MEH3YPKH, MHUIETKU-
KaneJbHUITBI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, TPEIMETHBIE ¥ MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaneJbHBIX peakiuid, GuiabTpoBadbHas Oymara, IpOMBIBAJIKH, CTEKIISTHHBIE TTPOOUPKH, PE3NHOBBIE
mpoOku, (oHAPHKH, HAOOpP PEaKTHBOB, CTCKJSIHHBIC MAJOYKH, IITATHBBI JIJIs1 MPOOUPOK; MEpPHBIE
IUJTUHPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKH JenuTeNbHbIe mummHapuaeckue (50-100 mo), cTtynku ¢
nectukoM, ¢ap@opoBble YaIlIKH, MUHIETHI, (PHIBTPHI OyMakHBIC, BaTa, Mapiisi, YaCOBBIC CTEKIa,
ANIEKTPOIUIUTKH, JIaOOpaTOPHBIE IITATUBBI, CIIUPTOBBIE TOPEIKU, COUYKH, MPUOOp AJS MOTydeHUs
ra3oB (MJIM MpOOHUpPKa C Ta300TBOTHOM TPYOKOI), IepKaTenu A MPOOUPOK, CKIISTHKH TSI XpaHSHHS
PEaKTUBOB, pa3IaTOYHbIC JIOTKH;, XuMHuueckue crakansl (50, 100 u 200 mu); mmaTenu; MUHIETHI;
TUTEIBHBIC IITUMIIBI, CEKYHAOMEPHI (TaliMepsl), MepHbIe pooupku (Ha 10—20 M) 1 MEpHBIE KOJIOBI
(25, 50, 100 u 200 mu1), BomsiHas OaHs (MJIM TEPMOCTAT), CTCKJISTHHBIC MAJIOYKH; KOHUYECKUE KOJIOBI
st TutpoBadus (50 m 100 mi1); MHOUKATOPHBIE MOJOCKU Ui ompenencHus pH u cranmaptHas
WHJIMKATOpHAs IIKaJIa, YHUBEPCAIbHBIA MHANKATOP; muneTky Ha 1, 10, 50 mur (unu mo3atops! Ha 1,

5 u 10 mn), GropeTku Ui TUTPOBaHUSA, MeAuIMHCKUE mmpuikl Ha 100—150 mut, mabGopaTopHbie
W/WIM aHaNUTHYeCKre Bechbl, pH- MeTpbl, CymmibHbIHM mKad, u 1p. 1aboparopHoe 000pyI0BaHHeE.
3.2. HudopmanmoHHoe obecriedeHre pean3alu MpPorpaMmbl
OcCHOBHbBIE HCTOYHUKH:

1. Ta6puensu O.C. Xumus st npodeccrii U CnenuantbHOCTeH TEXHUYECKOTO Mpoduiis: YUeOHUK AT
ctya. yupexa. cno/O.C. IN'abpuensn, U.I'. Octpoymo.—9-e usn., crep.—M.: U3a.ueHTp «AkaneMusy,
2020 — 272 c. — (ITpodeccuonanpHoe 00pa3oBaHuE)
2.  Xumus: NpakTUKyM: yuel. mocobue s crya. yupex. cno/ Ilox pea. O.C. IN'abpuensna.—8-e usz.,
crep.—M.: U3zn. nentp «Axagemusi», 2020.—304 c.—(IIpodeccrnonanbHoe oOpa3oBanHue)
3. Tabpuensn O.C. Xumusi: TecThl, 33/la4d U YHpakHeHUs: ydeO. mocoOue i CTyA. YUpexa. cro/
O.C.I'abpuensn, I'.I'. JIpicoBa.—7-¢ u3n., crep. — M.: U3n. nentp «Axazemusi», 2019.— 336 c. —
(ITpodeccuonanpHOE 0Opa3zoBaHue)

4. Apremenko A.U. Opranuueckas xumus: yueonuk.— Mocksa: Knopyc, 2018.—(CIIO) asu
JlonoiHUTE/IbHbIE HCTOYHUKU:

1.T.E.Pym3utuc u ®.I.®enpamann: Xumusi-10kmace, M., 2011.

2. O.C. I'abpuensu: Opranudeckast xumus — 10 kmace, M., 2012.

3. O.C. I'abpuensn, A.B. SmykoBa: Xumusi, pabouast TeTpagp k yueonuky, 10 xmacc, 6a3oBblit
ypoBeHb, M., 2017-2018 r.r..
4. B.51.Bustopckuii: Borpocsl, ynpaxkHenus u 3axauu no xumuu -10-11 kmace, M., 19909.



5. H.E.Ky3pmenko, B.B.EpéMun: 3anaun Juisi IKOJIBHUKOB U IOCTYIAKOLUX B BY3bI. - M.,1999.
6. TI.E.Pymwutuc u ®@.I'.®enpamans: Pemenue 3a1a4.-10-1 1kmace u3 yuednukos, M., 2002.7.DVD:
NHurepaktuBHas nepuoanueckas cucrema J.M1.Menneneesa;
8. DVD: Heopranuueckas xumus (C MOKa30M XMMHUYECKHX 3KCIIEPUMEHTOB, TECThI, 3aJaud C
pa3bopoM pelieHui);
9. DVD: Oprannueckass xumusi (C MOKa3oM U CO 3BYKOBBIM KOMMEHTAapUEM XUMHUYECKOIO
9KCIEPUMEHTA);

10. DVD: Texnuka 6€301acHOCTA B KAOMHETE XUMUH.
HNHuTepHeT-pecypcsl
JHuukjaoneaus “Kpyrocser”: xumus. Hayuno-nony/sipabie myoauKanuu
http://www.krugosvet.ru/cMenu/23 _00.htm IMonmyasipHasi 6udIMOTEKA XUMHYECKUX )JI€EMEHTOB
Hcropus oTKpeITHS, (U3HMYECKUE CBOICTBA amemenToBhttp://www.n-t.org/ri/ps
Hu nusa 6e3 xumMum: KajleHIapb-CIIPABOYHUK 110 XMMHYECKOil 0e30MacHOCTH
B cripaBouHuKke coOpaHbl KpaTKHE CIIPAaBKHU O COOBITUSX, CBSI3aHHBIX C XUMHUUYECKONOE30acHOCTBIO.
CnpaBku pacrpesesneHs mo aaram. http://www.seu.ru/cci/lib/books/calendar/
A30yka Be0-nmoucka a5l XHMHKOB
[IyreBoauTeNb MO MOUCKY XMMUYECKON MH(OPMALIMU B UHTEPHETE /ISl HAUMHAOUIHX.
http://www.chemistry.bsu.by/abc/
Oo0yyaromas SJHUUKJIONEINs: XUMMS
TeopeTnueckne 0CHOBBI 00111el, HEOPraHUYECKON 1 OPraHU4eCKOW XUMHHU, TECTHI, CIIPAaBOYHbIE
MaTepHabl.
http://www.informika.ru/text/database/chemy/START.html
BecruiaTHbIi Kypc XMMHH
DNEeKTPOHHBIN YYeOHHUK TI0 OOIIEH M HEOPTaHMIECKOW XUMUU: TEOPETHIECKUE OCHOBBI, OOJIBITIOE
KOJIMYECTBO 3a/1a4 C PELICHUsIMH, CIPaBOYHbIE MaTepHaIbl, JOMALIHUE 3aaHUs, PEKOMEHJALUU K
9K3aMEeHaM.
http://www.anriintern.com/chemistry/intro.shtmlhttp://www.schoolchemistry.by.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSI OBLIIEOBPA30BATEJILHOM
JUCHUILINHDBI

KoHTposb 1 OIlEHKa pe3ylbTaToB OOy4EHHUsS! OCYILECTBISIETCS MPENOoJaBaTesieM B IIPOLIECCe

MPOBEACHUS MPAKTUYECKUX 3aHATHH U Ja0OpaTOpHBIX pabOT, TECTUPOBAHMSA, & TAK)KE BBIMOJIHEHUS

00Oy4aromuMHUCs HMHIUBHIyalIbHBIX 33JaHUHM, IMPOEKTOB, HCcienoBaHMW. Pe3ymbraThl 0O0y4deHus

OMpCACIIAOT, YTO O6y‘-IaIOHlI/ICC$I JOJDKHBI 3HAThb, IMMOHUMATh U ACEMOHCTPUPOBATH IO 3aBCPLICHUU

HU3YUCHUA TUCHUIIINHBI.

s popMupoBaHusi, KOHTPOJISI M OIEHKHA PE3yJbTAaTOB OCBOCHHUS YYCOHOW IUCIIMITITMHBI

WCIIOJIb3YETCSl CUCTEMa OILICHOYHBIX MEpPOIPHUSATHH, MPEICTaBIsAIONIas COOOW KOMIUIEKC y4eOHBIX

MEpPOIPHUATHH, COTIACOBAHHBIX C pe3ylbTaTaMHu O0y4eHHUs: U copMynupoBaHHBIX ¢ ydetom ®T'OC

COO (mpeametnsbie pe3yabTaThl o guctumuinie) u I'OC CIIO.

Ne | OK/MIK | Moayas/Paznen/Tema | Pesyabtat 00yuenusi | Tunbl oeHOYHbIX MepONIPUATHIH
| | OcHoBHOe conep:kaHne
1 Paspnen 1. OcHoBBI Popyuposars
0a30Bble OHATHS U
CTPOEHMS BellecTBa
3aKOHbI XMMHMHU
11 | OK01 |Crpoenue aToMOB CocTaBnsTh 1. Tect «Ctpoenue aroMoB
XAUMUYECKHX JIEMEHTOB |XUMUYEeCKHe (POPMYITBI | XUMHUECKUX DIIEMEHTOB ¥ ITPUPOA
U MPUPOJIA XUMUYECKON |COEAMHEHUI B XUMHUYECKOU CBA3NY.
CBSI3U COOTBETCTBUU CO 2. 3aiauM Ha COCTaBIIEHUE
CTETEHbIO OKUCICHUS |XUMHUYECKUX (OPMYIT ABYXaTOMHBIX
XUMHYECKUX coeIMHEHUH (OKCHJIOB, CYIb()HIOB,
3JIEMEHTOB, UCXO/IA U3 |TUIPUJIOB U T.IL.).
BAJICHTHOCTHU U 3. 3agaHus Ha UCMOJIB30BAHUE
ANEKTPOOTPHUIIATEIBHO |XUMUYECKOW CHMBOJIMKH U HAa3BaHUI
CTU COeIMHEHUH TI0 HOMEHKJIaType
MEXIYHApOJAHOTO COK03a
TEOPETUYECKON U MPUKIATHON XUMUHU
U TPUBHUAJILHBIX Ha3BAHUH I
COCTaBIICHUSI XUMUYECKHX (HOpMYIT
JBYXaTOMHBIX COSAMHEHUN (OKCHIOB,
Cyab(GUI0B, THAPUIOB U T.IL.) U
JIPYTUX HEOPraHUYECKUX COCTMHEHUN
OT/IEJbHBIX KJIACCOB
1.2 | OK01 |Ilepuoauueckuii 3akoH M| XapaKTepu3oBaTh 1. Tect «Merammnueckue /
OK 02 tabmuna J[.1. XUMHYECKHUE HEMETAINIMICCKUE CBOMCTBA,
MeneneeBa JJIEMEHTHI B ANIEKTPOOTPHULIATEILHOCT M CPOJICTBO
COOTBETCTBHUH C UX K SJIEKTPOHY XUMUYECKUX JIEMEHTOB
MI0JIOKEHHUEM B B COOTBETCTBHUE C UX 3JIEKTPOHHBIM
NEPUOINYECKON CTPOCHHEM U MOJIOKEHHUEM B
cHCTEeME XUMUYECKUX |MIePUOANYECKON CHCTEME XMMUYECKUX
Ne | OK/MIK | Moayas/Paznen/Tema | Pesyabtar 00yyenusi | Tunbl oneHOYHBIX MepONPHATHH
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anemenTtoB JI.1.
MenneneeBa

anemenToB .M. Menzaeneepay.

2. [TpakTrueckue 3agaHus Ha
YCTaHOBJICHUE CBS3U MEX]TY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB U MEPUOIUIECKUM
M3MEHEHUEM CBOKMCTB XUMHUCCKUX
3JIEMEHTOB U UX COCAMHECHUN B
COOTBETCTBHUU C TOJIO)KECHUEM
[Tepuonueckoit cucreme.

3. IIpakTHKO-OpUEeHTHPOBAHHBIC
TEOPETHUYECKUE 3aJIaHUs Ha
XapaKTEePHU3aALUI0 XUMHYECKIX
aneMeHTOB: «MeTtamtnaeckue /
HEMETaJUTMYEeCKUE CBOMCTBA,
AIEKTPOOTPHUIATEIHBHOCTD U CPOJICTBO
K 9JIEKTPOHY XUMHUYECKUX JIEMEHTOB
B COOTBETCTBUE C UX JEKTPOHHBIM
CTPOCHHEM H TIOJIOKEHUEM B
MEePUOIMUECKON CUCTEME XUMHUIECKUX
anementoB .M. Menneneesay

Pa3pgea 2. Xumuueckue
peakuuu

XapakTepu3oBaTh
THUIBI XUMHYECKHX
peakumii

KonTpoasHasi padora
«CTpoeHue BeliecTBa U
XMMHYeCKHe peakunm»

2.1

OK 01
OK 04
IIK 1.3

Tunel XUMUYECKUX
peakiui

CocCTaBiATh peaKuu
COCIMHEHU,
pasiiokeHus, 0OMeHa,
3aMelleHus,
OKHCIIMTEILHO-
BOCCTAHOBHTEJIbHEIE

peakuuu

1. 3amaum Ha cocTaBJICHHE YPaBHCHUM
peaKIuii:

— COC/IMHCHM S, 3aMEIICHHUSI,
pasnokeHus, 0OMeHa,

— OKUCIIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKITUH C
HCITOJIh30BaHUEM METOa
3JICKTPOHHOTO OajaHca.

2. 3a1auu Ha pacyeT MacChl BEIIeCTBa
i 00bEMa

ra3oB 10 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU 00BEMY OJIHOTO
U3 YYaCTBYIOIIUX B PEAKIINH BEIIECTB;
pacy€Thl

Macchl (00bEMa, KoIMIecTBa
BEIIIECTBA) MPOJAYKTOB PEAKIHH, ECIIU
OJIHO W3 BEIIECTB UMEET MPUMECH

2.2

IIK 1.3

QHCKTPOHI/ITI/I‘-ICCKEUI
JHUCCOIAIINA M HOHHBIN

CocTaBiiare
ypaBHEHHUS

1. 3amanus Ha COCTaBJIEHHE
MOJIEKYJISIPHBIX U MOHHBIX PEaKLUi C

OK/IIK

Moayas/Pa3nen/Tema

PesynbTaT 00y4enus

THIBI OLIEeHOYHBIX MEPONPUATHI
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o0MeH

XUMHUYCCKUX peaKLII/II/I
WOHHOI'O 00MeEHa ¢

Y4acCTHUEM KHUCIJIOT, OCHOBAHUM U
COJIEH, YCTAaHOBJICHUE U3MECHEHUS

y4acTHEM KHUCJIOTHOCTH CPEJIbI
HEOPraHU4eCKuX 2. Jlabopatopnas pabota "Tursl
BEIIIECTB XUMUYECKUX peaKiui”
3 Pazgen 3. Ctpoenne u |HccienoBarhb KonTposbHnas padora
cBolicTBa cTpoeHue U cBOiicTBa |«CBOMCTBA HEOPraHUYECKUX
HEOPraHM4ecKux HEOPraHMYeCcKHX BeIleCTB»
BellecTB BellecTB
31| OKO01 |Knaccudukarus, Knaccuduuuposats  |1. Tect «HomenknaTypa u Ha3BaHMe
I[IK 01 |HOMeHKIaTypa u HEOPraHUYECKUE HEOPTraHWYECKUX BEILIECTB UCXOIA U3
IIK 04/ |cTpoenue BEIECTBA B UX XHUMUYECKOU (POPMYITBI HITH
K13  |geopranmueckux COOTBETCTBUU C UX COCTAaBJIEHUE XUMUYECKOU (POPMYIIbI
BEIIECTB CTPOEHUEM UCXOJs U3 Ha3BaHUs BEIIECTBA 110
MEKIYHAPOJHON WU TPUBHUAIBHOMN
HOMEHKJIAType».
2. 3ajaun Ha pacyeT MacCOBOM JOJH
(Macchl) XUMUYECKOTO dJIEMEHTA
(coenuHeHust) B MoJieKyJie (cMecH).
3. [IpakTrdeckue 3a1aHus MO
KJ1acCU(UKAIMN, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB.
4. TlpakTrdeckue 3aJaHus Ha
ompeesieHne XUMUYECKON
AKTUBHOCTH BEUIECTB B 3aBUCMOCTHU
BUJIa XUMUYECKOU CBSA3M U TUIIA
KPUCTAJUIMUECKON PeleTKH
3.2 |OK01 |®usuko-xuMuyecKue VYcranaBiuBaTh 1. Tect «OcoOEHHOCTH XUMHUYECKHUX
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3UKO- |CBOMCTB OKCUIOB, KUCIIOT,
I[IK 01 |HeopraHuyeckux XUMHUYECKHUX CBOMCTB |OCHOBAaHMM, aM(POTEPHBIX
IIK 04/  |Bemects HEOPraHNYeCKuX TUAPOKCHUIIOB U COJICI.
1IK'1.3 BEIIECTB OT CTpOoeHHsI |2. 3aaHus Ha COCTaBIICHUE
aTOMOB U MOJIEKYJ, & |ypPaBHEHUN XMMUYECKUX PEAKIUH C
TaK)Ke TUIa Y4aCTHEM IPOCTHIX U CIOKHBIX
KPUCTAITTNYECKON HEOPraHUYECKUX BEILECTB: OKCUIOB
peLIEeTKU METaJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KUCIOT, OCHOBAaHUH
1 aM(pOTEPHBIX THIPOKCUIOB,
HEOPraHUUYECKUX COJIEH,
Ne | OK/MIK | Moayas/Paznen/Tema | PesyabTar 00yyenusi | Tunbl OneHOYHBIX MepONPHATHH
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XapaKTEPU3YIOIINX UX CBOWCTBA U
CHOCOOBI OTY4EHUSI.

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHUE 3a/IaHHs Ha CBOKCTBA
Y TI0JIy4EHHE HEOPTraHUYECKUX

BEIIECTB
3.3 | OK01 |Upentudukanms HUccnenoBats 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHuyecKux KaueCTBEHHBIC 3a/IaHMsl TI0 COCTABJICHUIO
OK 04 |(BemecTB peaxkuu XMUMHUYECKUX PEAKIHUI C yyacTHEM
IIK 01 HEOPraHUYECKUX HEOPraHUYECKUX BELIECTB,
TIK 04/ BEILIECTB WCIIOJIB3YEMBIX I UX
1K 1.3 UICHTU(PUKAITUH.
2.JIaboparopnas padoTa:
“UnenTuduxaius HEOPraHMIECKUX
BEIIECTB”
4 Pasznen 4. Crpoenne n |UcciaenoBarn KonTpoasHnas padora
cBoiicTBa cTpoeHue U cBoiicTBa |«CTpoeHHe U cBOIiCTBA
OpPraHu4ecKux OPraHU4YeCcKUuX OPraHU4YecKHUX BellecTB»
BellecTB BellecTB
41 | OK 01 Knaccudukanms, Knaccudumnuposats 1. 3amaHus Ha coCcTaBIIEHHE HA3BAHUI
I[IK 01 |cTpoeHue n OpraHuyeckue OPraHNYEeCKUX COCTMHEHUH 10
IIK 04/ |nomenknarypa BEIIECTBA B TPUBUAIBHOMN WM MEXTYHAPOIHON
IIK 1.3 |opranmueckux BemecTs |COOTBETCTBUH C X CUCTEeMaTU4YECKOl HOMEHKJIaType.
CTpPOEHUEM 2. 3aaHus Ha COCTaBJICHHUE TOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (popMyIT
OpraHMYeCKUX BEIIECTB OTACIbHBIX
KJIACCOB.
3. 3ajauu Ha ompeeeHue
npocTeei GopMyIbl OPraHNIECKOM
MOJIEKYJIbI, HCXO/ISl U3 AJIEMEHTHOTO
cocrtana (B %)
42 | OK01 CBolicTBa OpraHM4eCcKUX | Y CTaHaBJIMBATh 1. 3aganusa Ha COCTaBIEHUE
OK 02 COCAMHEHUN 3aBUCUMOCTD (PU3UKO- |YypaBHEHHI XMMHYECKUX PEaKLUN C
OK 04 XUMUYECKUX CBOMCTB |y4aCTUEM OPraHMYECKUX BELIECTB Ha
IIK 01 OpraHNYECKHX OCHOBAHUU UX COCTaBa U CTPOCHHUS.
TK 04/ BEIIECTB OT CTpOoeHHsI |2. 3aaHus Ha COCTAaBIICHUE
1K' 1.3 MOJIEKYI YpaBHEHUN XUMUYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIIUX XUMUUYECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PeaKlui U
TE€HETUYECKOM CBSI3U OPraHMYECKHUX
Ne | OK/MIK | Moayas/Paznen/Tema | PesyabTar 00yyenusi | Tunbl OneHOYHBIX MepPONPHATHH
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BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a71a4¥ IO ypaBHEHHSIM
peaKuuii ¢ y4aCTUEM OPraHHYECKUX
BEILIECTB.

4. Jlaboparopnas paboTa
“IIpeBpaleHyss OpraHMYECKUX
BELIECTB MU HarpeBaHuM"

43 | OK01l |Hpentudukanms Uccnenosats 1.IIpaKTHKO-OpUEHTUPOBAHHBIE
OK 02 |opraHn4eckux BEIIECTB, |Ka4eCTBEHHBIC 3a/1aHus IO COCTABJICHUIO
OK 04 |ux3HaueHUE peakuuu XUMHUYECKUX PEAKINH C y9acTHeM
I[IK 01 |mpumeHeHME B OBITOBOM |OpraHMYECKHX OPraHUYECKHUX BEILIECTB.
I1IK 04/ |u npousBoACTBEHHOM CO€IMHEHU M 2.JlabopaTtopHas pabora:
IK 1.3 NESITSIbHOCTH YEJIOBEKa |OTHIEIBHBIX KJIACCOB “UnenTudukaius opraHnyecKux
COCMHEHUH OTACIBbHBIX KJIACCOB”
5 XapakrTepuszoBarhb
Paspean S. d P
BJIMSIHUE PA3JIMYHBIX
Kunernueckue u
(¢akTopos Ha
TepMOANHAMUYECKH e
paBHOBecHE H
3aKOHOMEPHOCTH
CKOpPOCTH
NPOTEeKAHUSA
. |XHMHYeCKHX
XMMHMYECKHX peakuuii .
peakumii
5 |OKO01 |CkopocTh XuMHUECKHX |XapaKTepU30BaTh [IpakTKO-OpHUEHTHPOBAHHBIC
OK 02 peakuuii. XMMUYECKOE |BIUSHUE TEOPETUYECKHUE 3aJJaHNs Ha aHAJIU3
I[IK 01 |paBHOBecue KOHIICHTpalluU (haKkTOpOB, BIMSIONINX HA U3MEHEHUE
I1K 04/ pearupyomumux CKOPOCTH XUMUYECKOU PEaKIUH.
1IK'1.3 BELIECTB U [TpakTHKO-OpHUEHTUPOBAHHBIE 3a/IaHUS
TEeMIIepaTypbl Ha Ha IpUMeHeHue npuHimna Jle-
ckopocTh xumuueckux |lllarense s HAXOXIACHUS
peaKxIuii HAIpPAaBIICHUs CMEIIECHUS PaBHOBECHUS
XapakTepu3oBarb XUMHYECKON PEaKINK U aHAIN3
BIIUSTHUE U3MEHEHHs | (PaKTOPOB, BIUAIOIIUX HA CMEIICHHE
KOHIICHTPAIIUU XUMHYECKOTO PaBHOBECHUS
BEIIECTB, PEaKIUU
Cpebl U TEMIEPATYPHI
Ha CMEUIEHUE
XUMHUYECKOTO
paBHOBECHS
6 HccaenoBath
Pazgen 6. PacTtBopbl HCTHHHBIE PACTBOPLI
¢ 32/IaHHBIMHU
Ne | OK/MIK | Moayas/Pa3nen/Tema | Pesyabtat 00yuenusi | TunbI 0lleHOUYHBIX MEePONPUATHIA
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XapaKTePpUCTUKaAMHU

6.1 | OK01 [[lonstue o pactBopax |Pasmuyare uctunnsie |1. 3agauu Ha MPUTOTOBIICHUE
OK 02 pacTBOpPbI pacTBOpOB.
IIK 01 2. IIpakTHKO-OpUEHTUPOBAHHBIC
TIK 04/ pacyeTHbIC 3aJaHUs HA JUCTIEPCHBIC
IIK'1.3 CHUCTEMBI, UCTIOJIb3yEeMbIE€ B OBITOBOM U
MIPOU3BOJICTBEHHOM JACSITEIIBHOCTH
YyeJioBeKa
6.2 | OK01 |Hccnenoranue croiictB |HccnemoBath (usuko- |JlabopaTopHas pabora
OK 04 |pacTBOpOB XUMHueckue coiictsa |“IIpurorosnenue pacTBOpoB”
K 1.3 UCTUHHBIX PaCTBOPOB

Il | IIpodeccnonaILHO-OPHEHTUPOBAHHOE COlep KkaHue (CoAepKaAHUe MPUKIIATHOT0 MOTYJIs1)

7 Pazpnen 7. OuennBarb 3amuTa Keiica (c yuerom Oyayuiei
Xumus B ObITY H NMOCJIEeACTBHUS npodecCHOHATbHOM 1eATEJIbHOCTH)
MPOU3BO/CTBEHHOM OBITOBOI U
AesiITeTbHOCTH NMPOU3BOICTBEHHOM
yeJi0BeKa AesiTeIbHOCTH

YeJIOBEKA ¢ MO3UIHiA
IKOJIOTHYEeCKOI
0e30macHOCTH
OKO0l |Xumwus B ObITY U OuenuBath Keiic (¢ yuerom Oymymieit
OK 02  |mpou3BOJCTBEHHOM MOCJIEICTBHS OBITOBOM |Mpo(hecCHOHATBHOM ACSITEIIBHOCTH )
OK 04 JIEATEIIbHOCTH YEJI0OBEKa |M MPOU3BOJICTBEHHOW |B03MOKHBIE TEMBI KEHCOB:
OK 07 NEeITEILHOCTU Hns 08.01.28 Macrtep OTAEIOYHBIX
IIK 01 YeJIOBEKA C MO3UIMHM  |CTPOUTENBHBIX W JIEKOPATUBHBIX
I1K 04/ 5KOJIOTHYECKOM pabor:
1IK'1.3 0€e301acHOCTH .
e (CBOICTBa TUIICOBBIX BSKYITUX
e (BgoiicTBa BO3/YIIHBIX
BSDKYIITUX
e Meroasl UCCIIEZIOBAaHUS
KayecTBa CTPOUTENBHBIX
matepuaioB  ('OCTsr  Ha
METO/bI UCCIIEOBAHMS)
e (xBaTblBaHWE U TBEpPICHUE
0eToHOB
e JlucnepcHble  CHUCTEMBI B
CTPOUTENBCTBE
Hns 23.01.08 Cnecapb o peMOHTY
CTPOUTENBHBIX MaIINH
Ne | OK/IIK | Monyas/Pa3nen/Tema | Pedyabtar 00yuenusi | Tunbl OHeHOYHBIX MEPONPHATHH
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Bo3MO0OXHBIE TEMBI KEWICOB:

bensun: mponecc
IIPOU3BO/ICTBA,
XapaKTEepUCTUKU KayecTBa,
MapKH.

Jr3enpHoe TOIIHMBO: MTPOLECC
IIPOU3BO/ICTBA,
XapaKTEPUCTUKHU KaueCTBa,
MapKH.

Kuakoctu oMbIBaTeNS:
MIOYEeMY HE 3aMep3atoT?
PerynupoBanue teMneparypsl
KPUCTAJIIM3ALUHU C TIOMOIIBIO
M3MEHEHUS XMMHUYECKOTO
cocTaBa

[Tpunuun paboTs! aHTH()pHU3a
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