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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUNJIAHBI «XUMMUS»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOTrPAMMBI

OO61eo0pazoBaTenbHas IUCHUIIMHA «XUMUS» SBISETCS 00s13aTEIbHON YacThIO
00111e00pa30BaTeIbHOIO IMKIa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBHU C
®I'OC CIIO no faHHOM CHEeUaTbHOCTH.

1.2. Heau u uIaHupyeMble Pe3yJibTAThl OCBOCHUS AUCHUTIIHMHBI
1.2. MecTo AUCHUIUIMHBL B CTPYKTYpE 00pa30BaTEIbHON MPOTrpaMMBbl

O/1.00 OO1eobpa3oBaTeNbHbINA YUEOHBIN HUKIL.

1.2.1. lean u 3a7a4m JUCUUIJINHBI

dopMHUpOBaHUE y CTYJICHTOB MPEACTABICHUS O XHUMHYECKOM COCTaBJISIIOIIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA KaK OCHOBBI MPUHSATUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TTOBE/ICHUS B IPUPOJIHOM Cpejie.

3ajaum JUCUUIJIMHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKArOILIEH cpelie, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHUYECKUX W OPraHHUYECKUX
BEILIECTB, YPABHEHUS] XUMUUYECKUX PEAKIIUM, OOBIACHITh UX CMBICI, UHTEPIPETUPOBATH
pe3yIabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
DKCIIEPUMEHTAJLHBIX ~ UCCJIENOBAHMM €  COOJIIOJIGHHEM TMpaBuil  OE30MacHOIo
oOpalleHus ¢ BEIIeCTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh WH(MOpPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopMupoBaTh YMEHHSI IPOTHO3UPOBATH MOCIEICTBUS CBOEH JEATEIbHOCTU U
XUMHUUYECKUX TTPUPOHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKCHHN XUMUYECKOW HAYKU U
TEXHOJIOTHM JIJIsl pa3BUTHS COITMAIBHON 1 TIPOU3BOICTBEHHOM cep.

TpeOoBaHus K YPOBHIO OCBOCHHS COJEPKAHUSA JUCHUILIUHBI:

[Ipomiecc m3ydeHUs AMCHMIUIMHBI HANpaBJIeH Ha (OPMHUPOBAHUE CIICIYIONTUX
KOMIIETEHIIMI 110 TAHHOM CIIEIUAJIbHOCTH:

OK O1. Beibupars criocoObI petieHus 3a/1a4 npopeCcCuoHaIbHOU eI TeTbHOCTH
MPUMEHHUTENIBHO K Pa3JIUYHBIM KOHTEKCTaM;



OK 02. Mcnons30BaTh COBPEMEHHBIE CPEICTBA MIOUCKA, aHATIM3a U UHTEPIPETAUN
uHbOopMaI U WH(OOPMAITMOHHBIE TEXHOJIOTHH JIJIsl BHITIOTHEHUS 3a7a4
npodecCuoHaIbHON A TEIBHOCTH;

OK 03. IlmanupoBaTh W peajn30BBIBaTH COOCTBEHHOE Mpo(eccHoHaIbHOE U
JUYHOCTHOE Pa3BUTHUE, IPEANIPUHUMATENBCKYIO JEATENBHOCT B IPO(ECCUOHATBHOM
cdepe, UCIOIB30BaTh 3HAHUS 10 MPABOBOW U (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHbIX
KU3HEHHBIX CUTYalMX;

OK 04. 3¢ddexTrBHO B3aMOIEHCTBOBATh U pabOTaTh B KOJJICKTUBE U KOMaH/IE;

OK 05. OcymiecTBisiTh YCTHYIO W NMHUCHMEHHYI0 KOMMYHUKAIIMIO Ha
roCcyIapCTBEHHOM si3bike Poccuiickoit Denepannu ¢ yaeToM 0COOEHHOCTER
COLIMAJIbHOTO U KYJIBTYPHOTO KOHTEKCTa;

OK 06. ITpostBAATh rpakIaHCKO-MIATPUOTUYECKYIO TTO3ULINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HA OCHOBE TPAJULIUOHHBIX POCCUHUCKUX TyXOBHO-
HPABCTBEHHBIX IICHHOCTEH, B TOM YMCIIE C YYETOM FapMOHU3ALNHU
MEKHALIMOHATBHBIX U MEKPEJIMTUO3HBIX OTHOILLIEHUM, IPUMEHSATh CTAHIAPThI
AHTUKOPPYIIIMOHHOTO MMOBE/ICHHUS;

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIICH Cpefibl, PECYpCOCOePEKEHUIO,
MPUMEHSITh 3HaHUSI 00 U3MEHEHUU KJIUMaTa, MPUHIIUIBI OEPEKITMBOTO MTPOU3BOICTBA,
3¢ (hHEeKTUBHO 1eCTBOBATH B YPE3BbIYANHBIX CUTYAIUSX;

OK 08. Hcnonp3oBarhk cpeactBa (PU3HUECKOM KYIbTYpbl JUIsl COXpPAHEHUs U
YKpPEIUIEHUS 370POBbsI B Ipoliecce NMPo(ecCHOHATbHON ASSITENbHOCTH U MOJACPKAHUS
HE00XO0IUMOT0 YPOBHS (PU3NYECKOMN MOATOTOBIECHHOCTH.

OK 09. [Tonb3oBarbest MpoheCcCHOHAIBHON JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.

Ilnanupyembie pe3yjbTaThl 0CBOCHHUS 0011€00pa30BaTeJIbHOM IMCHUIIMHBI B
coorBercTBUM ¢ PT'OC CIIO n Ha ocHoBe ®I'OC COO.
[To yue6HOMY Tipeamety "Xumus" (0a30BbIi ypOBEHDb) TPEOOBAHUS K MPEIMETHBIM
pe3yibTaTaM OCBOCHHMsI 0a30BOT0 Kypca XUMUU JOJHKHBI

1) chOopMHUPOBAHHOCTh TMPEJCTABICHUN: O XHMHYECKOH COCTaBJISIOIICH

€CTECTBEHHOHAYYHOW KapTUHBl MHPA, POJAM XUMHUHU B T[IO3HAHUU SBJICHUU

npuposibl, B (POPMHUPOBAHMU MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€

(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOJMMOM JUIsi pEelIeHUs] MPaAKTHYECKUX

3a/1a4 ¥ DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM CpEIE;

2) BIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOTOJIAralOIMINE TMOHATUA (XUMHYECKUU DSIIEMEHT, aTOM, OJJIEKTPOHHAas
o0oji0uKka aroma, s-, P-, O-3JEKTpOHHBIC OpOWTAIM ATOMOB, WOH, MOJIEKYIIa,



BAJICHTHOCTb, AJIEKTPOOTPULIATENLHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIpHBIH 00beM, YIJIEPOJHBIH CKEJeT,
GbyHKIIMOHAIBHAS TPYIINA, PaJAUKall, H30MEPHs, H30MEPhI, TOMOJOTHYECKUM PSI,
TOMOJIOTH, YIJICBOJAOPOIBI, KHCIOPOJ- U a30TCOJEpKaIlue COSIUHEHUS,
OMOJIOTMYECKH AaKTUBHBIE BeliecTBa (yrieBOJbI, XHUPBI, OCIKH), MOHOMED,
MOJIMMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJIIPHBIC  COEIWHEHHS,
KpUCTANIMYECKasi peIIeTKa, THUIbI XUMHUYECKUX peakiui (OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIC, 3K30- M DHAOTEPMHUYECKHE, PEaKIIM HOHHOTO OOMEHa),
pacTBOp, DJIEKTPOJUTHI, HERICKTPOJHUTHI, DJICKTPOJUTUYECKAS IUCCOIMALINS,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, CKOPOCTh XWMHYECKOM PEAKIUHU, XHUMHUYECKOE
PaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOCHUSI OPraHUYECKUX
BemectB  A.M. BytiepoBa, Teopusi DJIEKTPOJUTHUYECKON JTUCCOLMAIINH,
nepuoandeckuit 3akoH J[.MI. MenaeneeBa, 3aKOH COXpaHEHHUS MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3BIK XUMHUHU, (DAKTOJIOTHYECKUE CBEJICHHS O
CBOMCTBaX, COCTaBe, MOJYYCHHHW W OE€30MacHOM HMCIOJIH30BAaHMM Ba)KHEHUIIINX
HEOPTaHUYECKUX W OPraHMYECKMX BEIIECTB B OBITY W MPaKTUYECKOM
JIeSITEIbHOCTH Y€JIOBEKA;

3) chOpMHUPOBAHHOCTh YMEHUW BBISBISATH XApPAKTEPHbIE MPU3HAKU MU
B3aMMOCBS3b U3YYEHHBIX ITOHATUN, IPUMEHATH COOTBETCTBYIOLNE IIOHATHUSA IIPU
OIMCAHUU CTPOEHHUs U CBOMCTB HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB U UX
IIPEBPAILCHNN; BBIABIATH B3aMMOCBA3b XUMHUYECKUX 3HAHUM C IOHATHUAMU U
IIPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

4) cpopMUPOBaAHHOCTH YMEHUU HCIIOJIb30BaTh HaNMEHOBAHUS
XUMUYECKUX COCAUHEHUHW MEXIAYHAPOAHOIO COK3a TEOPETUYECKONM U
NPUKIAJHOW XMMUU U TPUBHAJIbHBIE Ha3BaHUS BaXXKHEUIIUX BELIECTB (ITHIIEH,
alleTUIeH, MIHMLUEpHH, (eHol, (QopMallbaerul, yKCycHas KHCIIOTa, TJIUIUH,
YTapHBIN a3, YIVIEKUCIIBIA I'a3, aMMHUAK, FallleHasi U3BECTh, HETAIllCHAs U3BECTb,
NUThEBas coJa U JAPYTUX), COCTaBIATH (POPMYJIbI HEOPraHUYECKHX MU
OpPraHUYECKUX BEILECTB, YPABHEHHUS XUMHUYECKHX peakluil, OOBACHATH HUX
CMBICH; TOATBEPXKIATh XapaKTEPHbIE XUMHUYECKHE CBOWCTBA  BELIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMHA W 3alUCSAMH YPAaBHEHUN XHMHYECKHX
peaKkuui;

5) chOpMHUPOBAHHOCT, ~ YMEHUH  YCTaHABIMBATh  MPUHAJIEKHOCTD
W3YYEHHBIX HEOPraHWYECKUX M OPraHUYECKUX BEUIECTB K ONPEACICHHBIM
KJIaccaM M TpynnaM COEIUHEHHM, XapaKTepHU30BaTh MX COCTaB M Ba)KHEWILIHE
CBOMCTBA; OIpEAENATh BUIbl XHUMHYECKUX CBA3€H (KOBaJIEHTHAas, WOHHAasi,
MeTajuInyecKasi, BOJOPOJHAs), THUIbl KPUCTAIUIMYECKUX PELIETOK BEIIECTB;
KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUN;

6) BIIaJICHWE OCHOBHBIMM METOJIaMH HAy4YHOTO TO3HAHUSI BEIIECTB U
XUMHYECKUX SIBIICHUI (mabmronenue, M3MEpEHHUE, JKCIIEPUMEHT,
MOJICTUPOBAHUE);



7) chOpMHPOBAHHOCThL YMEHHH TPOBOIAUTH pPACUETHl 1O XUMHUYECKUM
dbopMmynaM W ypaBHEHHUSM XHMHUYECKHX pEaKIHU C HCIOJIb30BAHUEM
bu3MUeCKUX BETUYMH, XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHbIE XUMUYECKUE 3HAHUS [UJISl TMPUHATUS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

8) c(hOpMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBITTOJHITH XUMUYCCKHM
AKCHEPUMEHT (MpEeBpalllcHUsI OpPraHWYECKUX BEIIECTB MpPH HarpeBaHUM,
MOJYYEHHE HSTWICHA W HU3YYEHHE €ro CBOMCTB, KAaU€CTBEHHBIC PEaKIMU Ha
anbACTUIbI, KpaxMall, YKCYCHYIO KHUCIIOTYy;, JeHaTypauus O€JKOB IMpHu
HarpeBaHUM, IIBETHBIC PEAKIIUU OCIIKOB; TMPOBOJAUTH PEAKIIMU MOHHOTO OOMEHa,
OTIPENENSTh CPEeNy BOIHBIX PAaCTBOPOB, KAaY€CTBEHHBIC pEakIMKM Ha Cyiabdar-,
KapOoHaT- M XJOPUA-aHMOHBI, = HAa  KAaTHOH  aMMOHHUA;,  pElIaTh
JKCIIEpUMEHTabHbIe 3ajauyu 1o TemaMm "Metamel" u  "Hemertamnsl") B
COOTBETCTBUM C TpaBUJIAMU TEXHUKH O€30MaCHOCTH TMpU OOpallleHuu ¢
BEIIECTBAMHU U JIAOOPATOPHBIM O0OPYIOBAHHUEM; MPEACTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (popMe 3amuCu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

9) chopMHpPOBAaHHOCTH yMEHUS aHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMyl0 M3 pPa3HbIX MCTOYHUKOB (CPEICTB MacCOBOMU
uH(popmaiuu, cetb IHTEpHET U ApyTHE);

10) copMHpPOBAHHOCTh YMEHUN COOJIIOAaTh TMpaBUjia IKOJOTUYECKHU
1[eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIENSIX
COXpPaHEHHSI CBOETO 3JI0POBbS U OKPYKAIOUIEH NPUPOJHON Cpelbl; YUUTHIBAThH
OMAacHOCTh BO3JICUCTBUA HA JKUBBIE OPraHU3MbI OMNPEACICHHBIX BEIIECTB,
MIOHMMAsI CMBICJI MIOKA3aTeNsl NpeIeIbHON TOMyCTUMOM KOHIICHTPAIUK;

11) mnsa 0oOy4armMXcsi ¢ OrPAaHUYEHHBIMHU BO3MOXHOCTSMH 3J0POBBSI:
chOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATh 3HAHWA OO0 OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHU;

12) miIs CcHenbIX M CAA0OBUIANIMX OOYYaroImUXCs: CPOPMHPOBAHHOCTH
YMEHUS UCTIOJh30BaTh peibe(HO TOUECUHYI0 cucteMmy obo3Hauenwmii JI. bpaiins
TS 3aMUCU XUMUYECKUX (POpMyII.



1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHHS 001Ie00pa3oBaTe/IbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Ko u I[lnanupyemble pe3yabTaThbl 0CBOEHHS TMCUMILINHBI

HAHMMEHOBAaH

ue
dopmupyem ) ,

BIX Oo0mmnme JucuunjnHapHbie
KOMIeTeHIH

i
OK 01. B yacTu TPy10BOT0 BOCIIMTAHUS: - BJAQJIETh CHCTEMOW XMMUYECKHX 3HAHHUM, KOTOpas BKJIIOYAET:
Br16upats - TOTOBHOCTh K TPYAY, OCO3HAHHE | OCHOBOIIOJIATAIOMINE TIOHATHS (XUMHUYECKHHA DJIEMEHT, aToM,
CIIOCOOBI IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE; 9JICKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JIEKTPOHHBIC OpOUTAIH
pereHus - TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH | aTOMOB, HOH, MOJICKYJa, BAJICHTHOCTD, AJICKTPOOTPHUIIATCIIEHOCTD,
3a1aq TEXHOJIOTHIECKOU u COIIMAJTEHOM | CTETICHb OKHUCJICHHS, XMMHUYECKasi CBS3b, MOJIb, MOJIIPHAS Macca,
npodeccuona | HampaBJIeHHOCTH, CIIOCOOHOCTH | MOJIIPHBI ~ 00BEM,  YIJIEPOAHBIA  CKeNeT, (yHKIHOHATbHAS
JHHOM WHUIIUAPOBATh, TTAHUPOBATH W | TPyIIa, paauKai, HW30MEpHUs, HW30MEpbl, TOMOJIOTHUYCCKHUN PpSI,
JEATEIBLHOCT | CAMOCTOSITEIIEHO BBITIOJTHSTH TaKylO | TOMOJIOTH, YTJE€BOJOPOABI, KHCIOPOI- U  a30TCOIEpIKallne
u NeSTEeILHOCTD; COCIMHEHUS, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (YyrIeBOJBbI,
NPUMEHUTENb | -  MHTEpPEC K  pasnuyHbiM  cdepam | KUpbl, O€NKH), MOHOMEpP, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
HO K poecCUOHANIbHOM EeSITEIbHOCTH, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPUCTATUYECKAs PEIIeTKa,
paznmuuHeiM | OBJageHune YHHUBEPCAJbHBIMH | TUITBI XUMUYECKUX PeaKinil (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE,
KOHTEKCTaM | y4eOHbIMU MO3HABATEJbLHBIMH | DK30-U JHJIOTEPMUUYECKHUE, PEAKIMU MOHHOTO OOMEHAa), pacTBOp,

NeHCTBUAMM: AIIEKTPOIIUTHI, HEAJICKTPOJIUTHI, AIEKTPOTUTHIECKAS
a) 0a3oBble JIOTHYECKHE 1eliCTBHUSI: JTUCCOIMAITNS,  OKHCJIMTENIb,  BOCCTAaHOBUTEIb,  CKOPOCTH

1 o .
YKka3bIBaloTCS JUYHOCTHBIE U MeTamnpeaMeTHble pe3yabTaThl u3 PT'OC COO (B nocnegHelt pegakyuu ot 12.08.2022) B oTryarosnbHoM ¢popme, popMupyemble
00111e06pa30BaTEeNbHON AUCIUIIIMHON
2 .
JucuunanHapHble (IpejMeTHbIe) pe3y/AbTaThl yKa3blBAlOTCA B COOTBETCTBUHU C METOMKOM NpenojaBaHus JUCLUIIMHbI




dbopMmynupoBath U
npo0iemy,

- CaMOCTOSITENLHO
aKTyaJIM3upPOBaTh
paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIISCTBCHHBINH IPU3HAK
158105 OCHOBaHMUS TS CpaBHEHUS,
KJ1IacCUpUKAIIUA U 0000IICHHUS;

- OIIPEICIIATH LIEJIU ACATCIBHOCTH, 3a/1aBaTh
napamMeTphl U KPUTEPHUH UX JTOCTHIKCHUS,

- BBIABJIIATD 3aKOHOMCPHOCTH n
IIPOTUBOPCYUUA B paccMaTpuBaCMbIX
ABJICHUAX

- BHOCHUTb KOPPCKTHBBI B JACATCIIBHOCTD,
OLICHUBATDH COOTBCTCTBHUC PE3YJIbTATOB
oejsaM, OHOCHUBATH PHCKHU HOCJ'I@I[CTBHIZ
ACATCIBbHOCTH,

- pa3BUBAaTh KPEATUBHOE MBINUICHUE IIpU
peIIeHUH )KMU3HCHHBIX TTPo0JIeM
0) 0a3oBbBIE HCCIIeI0BATEIbCKHE

AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
MCCIIEIOBATEIIbCKOU u MIPOEKTHOM
JESITEIbHOCTH, HABBIKAMU  Pa3pelICHUA
npo0JieM;

- BBISIBJIAATE HPUYKWMHHO-CIICACTBCHHBIC CBA3U
N aKTyaJlu3npoBaThb 3a1a4y, BbIABHUIATb

TUIIOTE3Y €€  pElIeHus,  HaXOOUTh
apryMEHTBl JUIsl JI0Ka3aTelIbCTBA CBOUX
YTBEP)KIECHUW, 3aJaBaTh IapaMeTpsl U

KPUTEPHUU PEIICHNUS;

XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHUE), TEOPUU U
3aKOHBI (TEOPUS] XUMUUYECKOTO CTPOEHHUS OPTraHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JEKTPOJUTHUECKOM JAUCCOLUAINU,
nepuoguueckun 3akoH J[.M. MenneneeBa, 3aKOH COXpaHECHUSA
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3BIK  XUMHUHU,
(haKTOJIOTHYECKHUE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYyUYCHUH U
0€30MacHOM HCIOJIb30BAHUM BaKHEUIIMX HEOPraHUYECKUX M
OPTraHUYeCKUX BEIIECTB B OBITY M IMPAKTHYCCKOW JESITEIBHOCTH
YeJI0BEKa;

- YMEThb BBIBJIATH XapaKTEpPHbICE NPU3HAKK M B3aUMOCBS3b
W3YyYCHHBIX TIOHATHUH, MNPUMEHATH COOTBETCTBYIOIIME MOHSATHS
MpU OIHUCAHWHU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB M WX TMPEBPALICHUN; BBISBIATH
B3aMMOCBSI3b  XMMHUCECKMX  3HAaHHM C  TIOHATUSAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS XUMHUUYECKUX COCIMHECHUHN
MEXKIYHAPOJIHOIO COX3a TEOPETUUYECKOW U MPUKIIAJTHOW XUMUU U
TPUBUAJIbHBIC Ha3BaHUS BAKHEUIIINX BEIIECTB (3THJICH, alleTUJICH,
rmnepuH, ¢eHosn, GopManbIAeTHa, YKCYCHas KHCJIOTa, TIUIWH,
YrapHbI Tra3, YIJEKUCIbIA Ta3, aMMHaK, TalleHas HW3BECTb,
HeraiieHass HW3BECTb, IUThEBas COAa M JAPYIHMX), COCTaBIATH
(dhopMyJIbl HEOPraHUUECKUX U OPraHUYECKUX BEIIECTB, YPABHECHUS
XUMUYECKUX pEaKIuil, OOBSICHATh HX CMBICI;, MTOATBEPKAATh
XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEIIICCTB
COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH M 3alUCSIMU YPaBHEHHI
XMMUYECKUX PEAKINN;

- YMETh  YCTAHABJMBATh  MNPUHAMICKHOCTh  HU3YYEHHBIX
HEOPTaHWYECKUX W OPraHUYECKHUX BEIIECTB K OMNPEACICHHBIM
KJIaCCaM U TpyIIaM COEAWHEHUHN, XapaKTepPU30BaTh UX COCTaB U




- aHaNM3UpPOBaTh TMOJYYCHHBIE B XOJE
pelieHus 3a1a4u pe3ysibTaThl, KPUTHYECKU
OlIEHUBATh 170. JIOCTOBEPHOCTD,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMETh MEPEHOCUTh  3HAHUS B
MO3HABATEIbHYIO M TIPAKTHYECKYIO 00J1acTH
JKU3HEAEATEIILHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpEeAMETHBIX 00JacTe;

- BBIABUTATh HOBBIC WJCH, IIpeajiaraTh
OpPUTHHATBHBIC TTOIXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTH UX HMCIIOJL30BaHMS B
ITO3HABATEJILHON U COMAIIBHON MPAKTUKE

BAXKHEUIIIME CBOWMCTBA; OMPEAECIATh BUABI XHUMUYECKHUX CBS3CU
(KOBaJIeCHTHasi, WOHHAs, METAJJIMYECKasi, BOJOPOJHAsA), THIIbI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KJIACCU(UIIMPOBATH
XUMHYECKHUE PEAKIIUY;

- chopMHpOBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KApTUHBI MHUpPA, POJIM XMMUM B IMO3HAHUU
SBJICHUN TPUPOJBLI, B (POPMUPOBAHHWU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOW IPaMOTHOCTH, HEOOXOAUMOM JIJIst
pelIeHrs MPaKTUYECKUX 3a/lad U DKOJOTUYECKHM 0O0OCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U TPUPOJHOM CPELE;

- YMEThb NPOBOAUTH pacyeTbl MO XUMHUYECKUM GdopmyliaM U

YpaBHEHUSIM  XMMHUYECKMX  peaklMii ¢  HCIOJIb30BAHUEM
(GU3MYECKUX  BEJIMYMH,  XapaKTEpHU3YIOIMX  BeElIecTBa C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00BeMa (HOpPMaJbHbIE

YCJ'IOBI/ISI) ra3zoB, KOJINMYCCTBA BCIICCTBA, MCIIOJIB30BaATh CUCTCMHBIC
XUMHWYCCKUC 3HAHUA I IIPUHATHA peHIGHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyallUAX, CBA3AHHBIX C BCIICCTBAMH H HX
IMPUMCHCHHUCM

OK 02.
Hcnonp3oBar
b
COBPEMEHHBI
€ CpeacTBa
MIOKCKA,
aHanu3a u
WMHTEpHpeTall
uu
uHpopManuu

B  o0aactum
MO3HAHMSA:

- c()OpMHUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKW U OOIIECTBEHHOMN
IIPAKTUKK, OCHOBAaHHOIO Ha  JHMAJOre
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJMUKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHHWE  SI3BIKOBOM M
YUTATEIIbCKOM KYJIBbTYpPbl KakK CpeACTBa

HEHHOCTH HAY4YIHOI'O

- YMETh IUIAHUPOBATh WU BBINOJHATh XUMUYECKUN 3KCIEPUMEHT
(mpeBpallleHUsT OpPraHMYeCKUX BEIIECTB IMpPU  HArpPEeBaHMU,
MOJIyYEHUE JTWJIEHAa W M3YyYEHHE €ro CBOMICTB, KauyE€CTBEHHBIC
peakuMM Ha  aJbJEruAbl, KpaxMall, YKCYCHYK KHUCJOTY;
JeHaTypauus OeJIKOB IPU HarpeBaHUHU, IBETHBIE pEaKLUU OEJIKOB;
IPOBOANUTH PEaKLMK HOHHOTO OOMEHa, ONPeAEIATh CPely BOIHBIX
pacTBOPOB, KaueCTBEHHbIE peaklMM Ha cyib(ar-, KapOoHAT- U

XJIOPU-aHUOHBI, Ha KaTHOH aMMOHMUS; pemiaTth
AKCIIEpUMEHTAJIbHBIE  3aJaud 1o TemaM 'Mertamael" U
"Hemetamnpl") B COOTBETCTBMM C  MpPaBWIAMH  TEXHUKH




u
uHbOpMaIo
HHBIE
TEXHOJIOTUH
TUTST
BBITIOJIHEHHUS
3a/1a4y
npodeccuoHa
JBHOU
JESITENBHOCT
u

B3aUMOJICUCTBUSL ~ MEXIYy  JIIOJIbMU U
MO3HAHUSI MUPA;

- OCO3HaHHE LIEHHOCTH Hay4YHOU
JEATEIIBHOCTH, TOTOBHOCTh OCYIIECTBISAThH
MIPOEKTHYO u HCCIIE0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBaanenne YHHBEpPCATbHBIMHA
Y4eOHbIMU MO3HABATEJILHBIMU
AeCTBUSIMM:

B) padora ¢ nunopmanueii:

- BJIAJICTh HaBBIKAMHU MOJTYYEHUS
uHpopMalMu U3 HMCTOYHHKOB Pa3HBIX
TUTMOB, CaMOCTOATEIIBHO  OCYIIECTBIISATh
MOUCK, aHalu3, CHUCTEeMaTU3alui0 U

UHTEPHIpETalui0 UHOOPMAIIUU Pa3TUYHBIX
BUJIOB U (hOPM TPEICTABICHUS;
- co3maBaTh  TEKCThl B
dbopmarax v Y4ETOM
uHpopMaIUu ©  TEJIEBOM
BBIOMpAs ONTUMAJIbHYIO
MPE/ICTABIICHUS U BU3yaJIU3alliy;

- OIICHHBATh JOCTOBEPHOCTb,
JCTUTUMHOCTD uHpOpMaIu, ee
COOTBETCTBHEC TIPABOBBIM M  MOPAJIBHO-
TUYECKUM HOPMaM;

- UCII0JIb30BaTh cpencTBa
WH()OPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B PEHICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX

paSJII/I‘-IHI)IX
HAa3HA4YCHUA
ayJuTOpHH,

(opmy

0€30MacHOCTH IPU OOpAILEHNWH C BEHIECTBAMHU M JTA0OOPATOPHBIM
o0OpyZOoBaHUEM; TPEACTABIATH  PE3yJbTAaThl  XHUMHYECKOTO
AKCTepUMEeHTa B (opMe 3alliCh YPaBHEHUM COOTBETCTBYIOIIMX
peakiuii U QopMyaupoBaTh BBIBOJABI Ha OCHOBE O3THUX
pe3yJIbTaToB;

- YMETh aHAJU3UPOBATh XUMUYECKYIO HH(POpMAIIHIO, TTOTy4YaeMy0
W3 Pa3HBIX MCTOYHHUKOB (CPEICTB MAacCOBOM HMH(pOpPMAIUHU, CETh
HNHTepHeT u npyrue);

- BJIaJIETh OCHOBHBIMHA METOJaMH HAYYHOTO TO3HAHHS BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOII0/IeHHE, U3MEpPEHUE, IKCIEPUMEHT,
MOJICTTUPOBAHUE);

- yMETh MPOBOJWUTH pacyeThl IO XUMHUYECKHUM GdopMyiIaM U
YpaBHEHUSM  XHMHYECKHX  pEaKmuid C  HCIOJIb30BAaHUEM
GU3MYECKUX  BEIWYWH,  XapaKTEPU3YIONIMX  BEMIeCTBA  C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, o0OBeMa (HOpMaJIbHbBIC
YCIJIOBHSI) TA30B, KOJIMYECTBA BEIIECTBA; UCIIOJIH30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHHMS IS TPUHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CHUTYyaIlusX, CBS3aHHBIX C BEIIECTBAMH W HUX
MIPUMCHEHUEM




3ajady ¢ coOJoJleHHeM  TpeOOBaHUM
SPrOHOMHUKH, TEXHUKM  O€30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHus, MPaBOBBIX
u ATUYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 06€301TaCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U
3aIuThl THGOPMAIMK, UHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH;

OK 04.
DddekTuBHO
B3aUMOJCUCT
BOBAaTh U
paboTtaTh B
KOJUICKTHUBE
1 KOMaHIE

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEJILHOCTH M CAMOOTIPEICIICHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIICIOBATEIILCKOM, MIPOEKTHOM u
COITMAJIbHOM JICSATCIHLHOCTH;

Osaaenue YHHUBepPCAJIbHbIMH
KOMMYHHKATUBHBIMH 1€ CTBUSIMU:

0) coBMecTHas J1esITeJIbHOCTD.

- MMOHUMATh 151 UCII0JIb30BaTh
MPEUMYIIECTBA KOMAaHTHOU "
WHUBUYyaIbHON paOOTHI;

- IIPUHUMATH LEJIN COBMECTHOU
JIESITENBHOCTH, OpPraHu30BBIBATH 151
KOOPAWHUPOBATh  JEUCTBUS MO €€

JIOCTHMDKEHHMIO: COCTaBJISATh IJIaH JEHCTBUM,
pacnpenensTb PO C YYETOM MHEHUU
YYaCTHUKOB 00CyX1aTh pe3ybTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B
YCIOBUSIX PEATIBHOTO, BHUPTYaJbHOTO W

- YMETh IUIAHUPOBATh WU BBIIOJHATh XUMUYECKUN 3KCIEPUMEHT
(mpeBpallleHUsT OpPraHMYEeCKUX BEIIECTB IMPU  HArPEeBaHMU,
NOJIy4EHUE JTWIEHA W M3YyYECHHE €ro CBOMICTB, KAauyECTBEHHBIE
peakuMu Ha  albJErujbl, KpaxMal, VYKCYCHYI KHUCJOTY;
JeHaTypauus OeIKOB P HArpeBaHUU, IBETHBIE PEAKLIUU OETIKOB;
MPOBOJUTH PEAKIIMM HOHHOTO 0OMEHA, ONIPEAEIISITh CPEY BOAHBIX
pPacTBOPOB, KauyeCTBEHHbIE pEaKUMH Ha cyib(ar-, KapOOHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS; pemarb
AKCIIEPUMEHTAJIBHBIE  3aJaud 1o TemaM 'Meramael" U
"Hemetambl") B COOTBETCTBMM C  MPABWIAMH  TEXHUKH

0e30macHOCTH TIPU OOpAIlEHWH C BEHIECTBAMHU M JTAOOPATOPHBIM
o0OpyZI0OBaHUEM;  TPEACTABIATh  PE3yJbTAaThl  XHUMHYECKOTO
DKCIIEpUMEHTa B (OopMe 3alUCH YPAaBHEHHI COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB




KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYILECTBIISTh MTO3UTUBHOE
CTPAaTErnYeCKOe IOBEACHUE B Pa3JIMYHBIX

CUTyallUsiX, TMPOSBIATH TBOPYECTBO M
BOOOpaxkeHue, ObITh MHUITMATUBHBIM
OBaanenue YHHMBepPCAJIbHbIMH

peryJasiTUBHbIMU JI€CTBUSIMMU:

I') IPUHATHE Ce0s1 M APYTUX JIIOIeH:

- IPUHUMATh MOTUBBI U APTYMEHTHI JPYTUX
JroJIei npu aHalu3e  PE3yJbTaTOB
JIeSITEIHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO JIPYTUX
JIFOJIeN Ha OIIMOKWU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIIMH IPYTOTO YEJIOBEKA;

OK 07.
CoaericTBoBa
Th
COXpaHCHUIO
OKpY’KaroIIe
U Cpenpl,
pecypcocoep
SKCHUIO,
PUMCHSTH
3HaHHS 00
U3MEHEHUU
KJIIMATa,
IIPUHIIATIBI

B 00J1acTH 3K0J0rH4€eCcKOro

BOCIIMTAHUSA:
- cOpPMHPOBAHHOCTh  AKOJOTUYECKOH
KYJIbTYPBI, MOHUMAaHUE BITUSTHUSA

COLMAJIBHO-D)KOHOMHUYECKUX IPOLECCOB Ha
COCTOSIHUE TPUPOJHOM U  COLHMAIBHOU
Cpellbl, OCO3HAHHE TJI00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

-  IUIAHUPOBAaHWE U  OCYIIECTBIICHUE
JIEUCTBUI B OKPYKAIOIIEH CPEZC HA OCHOBE

3HaHUA LEJIEH YCTOMYMBOTO PA3BUTHUSA
YeJI0BEUECTBA,
AKTUBHOE HETPUATHE JEVCTBUH,

- cpopMHUpOBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTABJISIONICH
€CTECTBEHHOHAYYHOW KAPTHHBI MHpPA, POJIM XMMHHM B INO3HAHUHU
ABJICHUA TpUpOAbI, B (OPMHUPOBAHUM MBILUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PYyHKLUHOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM 1Jist
pelIeHus] MPaKTUUYECKUX 3aJlad M JKOJOTHYEeCKH OOOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;

- yMeTh COOJII0JIaTh MpaBHUJla SKOJOTHYECKH LIEIeCO00pa3HOro
noBeleHUss B OBITY M TPYAOBOM JEATENBHOCTH B LEJAX
COXPAHEHMS CBOETO 310POBbs U OKPYKAIOLIEW IPUPOIHON CpPELbI;
YUYUTBHIBATh OIMACHOCTh BO3JICUCTBUA HAa JKUBBIE OPTraHU3MBbI
ONPENEIICHHBIX  BEIIECTB, ITOHMMAs  CMBICA  IOKa3aTens
[IPEIEIbHON JOIYCTUMOW KOHLIEHTPALUU
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OEepeKIIUBOTO

MIPUHOCSIIIMX BPEJl OKPYKAIOILIEH CpEaE;

MPOU3BOJACTB | - YMEHUE MMPOTHO3UPOBAThH

a, HeOJIaronpusiTHbIC SKOJIOTHUECKHE

3 PEKTUBHO | TOCIEACTBUS MPENPUHUMAEMBIX

JIEUCTBOBATh | JEUCTBUH, IPEAOTBPAIIATh UX;

B - paclIUpEHHE OmbITa ACATECIBHOCTH

Ype3BbIYaliH | SKOJIOTUYECKOW HAIIPaBJICHHOCTH;

BIX - OBJIaJICHHE HaBbIKAMHU y4e€OHO-

CUTYyalUAX HCCIIEIOBATENIbCKOM, MPOCKTHOU U
COITMAJIbHOM JICATCIHLHOCTH;

IIK®...
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup yueOHoii padoTsl

Oovem uacos

MakcumasibHasi ydeOHasi Harpy3kKa (Bcero)

Oo0s3aTesbHAsA ayIUTOPHAsA y4eOHAsi HATPY3Ka (BCero)

36

B TOM 4YHMCIJIC:

71a00paTOpHBIE 3aHITUS

MMPAKTUYCCKHUC 3aHATHA

KOHTPOJIBHBIC pa6OTI>I

CamocrosiTesibHasi padoTa 00y4arierocst (Bcero)

dopMa KOHTPOJIA
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

®opmupyem
HaumeHoBaHu Conep:kanue y4eOHOro marepuasa (0OCHOBHOE M IPO(eCCHOHAIBHO- ObLe e
. beM bl
e pa3/esioB U OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
4acoB KOMIIETEeHII!
TeM MOYJIb
"
1 2 4
OcHOBHOE coiep:KaHue
Paszges 1. OcHOBBI CTPOCHUS BelecTBa
Tema 1.1. OcHOBHOeE coJep:kaHue OK 01
Crpoenue
ATOMOB Teopernueckoe o0yuenue
XUMHHCCKUX 1 Coppemennast Mofelb CTpOCHHs atomMa. CHMBOIMYCCKHH S3BIK XHMHH. XUMHYCCKHUIA
MEHTOB

HICMCHTOB M 15 remenr. DnekTpoHHas koHpurypamus aroma. Knaccupukamnuss XuMU4ECKUX AJIEMEHTOB
npu

pupoaa (s-, p-, d-amemenTh). BasleHTHBIC 3J€KTPOHBI. BajJeHTHOCTh. DJICKTpPOHHAs MPHUPOA
XUMHHCCKON XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUECKOU CBsI3U (KOBaJICHTHAS,
CBSI3U

WOHHAasl, METaJUInueCcKas, BOJOPO/IHAsI) U CIIOCOOBI €€ 00pa3oBaHus

IIpakTHyeckue 3aHATHHA

Pemenne 3amannii Ha UCHOJIE30BAaHUE XUMHUYECKON CUMBOJIMKH W Ha3BaHUI CO€IUHEHUN
[0 HOMEHKJIAType€ MEXKIYHAPOJHOrO0 COI3a TEOPETUYECKOW W TMPUKIATHOW XUMHUU U
TPUBUAIBHBIX HA3BaHWM JJISI COCTABJICHUS XHUMHUYECKUX (HOPMYNT JIBYXaTOMHBIX
coeMHEHUN (OKCHIOB, CYJIb(OHUAOB, TUAPUIOB U T.II.) U APYTUX HEOPTaHUYECKUX
COCJIMHEHHUHN OTJECIbHBIX KJIAaCCOB.

[IpakTrueckue 3aaHNsI HA YCTAHOBJIEHUE CBSI3U MEXKY CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M MEPUOJUYECKUM HW3MEHEHMEM CBOMCTB XHMMHYECKHUX 3JIEMEHTOB U MX
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COEIMHEHUN B COOTBETCTBUH C MOJIO)KEHUEM [lepnoanueckon CHCTEMBL.

Tema 1.2. OcHOBHOE coJepkaHue OK 01
Ilepnognuecku OK 02
# 39KOH U IpakTueckue 3aHATHS
rabmana JL.1. [Tepnoanueckas cucteMa xumuueckux 31neMeHToB .M. MenneneeBa. Ousnyueckuii
Menzeneesa cMmbici [lepuoanueckoro 3akona .M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CI0KHBIX BEIIECTB B

COOTBETCTBHHM C MOJ0KEHUEM XUMMHUUYECKOTO 3yeMeHTa B [lepuoanyeckoit cucreme.

MupoBo33peHyeckoe u HayyHoe 3HaueHue llepuonnueckoro 3akona /[.11. Menneneena.

[Ipornoser JI.11. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHUX DJIEMEHTOB.

Peuienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUIN HA XapaKTEepU3aLUIO

XUMHUYECKUX JIEMEHTOB «MeTamnyeckue / HeMeTallInyeCKUe CBOWMCTBA,

ANEKTPOOTPULIATENBHOCTh XUMUYECKUX SJIEMEHTOB B COOTBETCTBHU C UX 3JIEKTPOHHBIM

CTPOEHUEM U TOJIOKEHUEM B IEPUOANYECKON CUCTEME XMMUYECKUX dieMeHTOoB JI.1.

MennaeneeBa»
Paznen 2. XuMuueckue peakiuu
Tema 2.1. OcHoBHOE coJep:KaHue OK 01
Tunsl

Teopernueckoe o0yueHue
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XUMHYECKUX
peaKunit

Knaccudukanus v TUTIBI XUMUYECKUX PEAKIIUN ¢ y4aCTHEM HEOPTaHUYECKHUX BEIECTB.
CocraBieHue ypaBHEHUN peaKkuii COeTMHEHMUS, Pa3JI0KEeHUS, 3aMeIlleHUsI, 0OOMEHa, B T.4.
peakiuii TOpeHusl, OKUCIICHUSI-BOCCTAHOBIICHUSI.

VYpaBHEeHUs1 OKUCIICHUSI-BOCCTaHOBIICHUS. CTeneHb okucieHus. OKUCIUTENb U
BOCCTAHOBUTENb. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKkiMii MEeTO0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENHHO-BOCCTAHOBUTEIbHBIE PEAKIINH
B IIPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U KUZHEIEATEIbHOCTH OPraHU3MOB

IIpakTnyeckue 3aHATHS

KonnyecTBeHHBbIC OTHOIICHUS B XUMHU. OCHOBHBIC KOJIMYECTBECHHBIC 3aKOHBI B XUMHU U
pacucThl II0 YpPAaBHCHUAM XHMHUYCCKHX peaKuHﬁ. Moap Kak CAMHHUIIA KOJINYCCTBA
BCIICCTBA. MOJBIpHa}I Macca. 3aKOHBI COXPAaHCHHA MACChbl U DHCPIUHU. 3aKoH ABoranpo.
MOHSIpHBIﬁ 00BbeM Ta3oB. OTHOCHTENIbHAS IUIOTHOCTH Ta30B. PacueTsl 1o YPaBHCHUAM
XUMHUYCCKHUX peaKuHﬁ C UCIIOJIb30BAaHNCM MACCHhI, oO0BeMa (HOpMaJ'IBHI)Ie YCJ'IOBI/IH) ra3os,
KOJIMYCCTBaA BCIICCTBA

Tema 2.2.
DNEeKTpoIuTHYE
cKas
JIUCCOITAAIHS 1
WOHHBIN 00MEH

OcHoOBHOE coaepxaHue

Teopernueckoe o0yueHue

Teopust smeKTpoauTHUECKON aucconuanv. WMOHBIL. DNEKTPOIHTHI, HEINEKTPOJIUTHI.
Peakiuu nonnoro oomena. CoctaBiieHUE peaKIuii HOHHOTO OOMEHA IMyTeM COCTaBIICHUS
UX TIOJIHBIX WM COKPAalI€HHBIX HWOHHBIX YypaBHEHUW. KHCIOTHO-OCHOBHBIE pEAKLIUMU.
3ajaHusl Ha COCTABIICHUE NOHHBIX PEAKIINIl

JlabopaTopHbie 3aHATHS

JlabopatopHas pabota “TUIbl XUMUYECKUX PEeaAKITUi”.

HccnenoBanue TUOB (1O COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00Pa3yIOIMIUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKHX peakiuid. [IpoBenenne peakiuii HOHHOTO 0OMEHa,
ONPEAETIECHUE CPEABLI BOAHBIX PACTBOPOB. 3aJJaHUSI HA COCTABIICHUE MOHHBIX PEAKIUN

OK 01
OK 04
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KourpouabHas
padora 1

CTpOCHI/Ie BCHICCTBA U XUMHUYCCKHUC PCAKITUU

Pa3nea 3.

CTpOGHI/Ie U CBOJCTBA HEOPTraHNYIECCKUX BECIICCTB

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUICCKU
X BEILECTB

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

[Ipenmer Heoprannyeckoit xumun. Knaccudukanus Heoprannueckux Bemiects. [IpocTeie
U CJIOXHBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEWIECTB (OKCUABI, THIPOKCUIBI,
KHCJIOTBI, COJIN). B3auMOCBsI3b HEOPraHMYECKUX BEIIECTB. ATPEraTHbIE COCTOSHUS
BenecTBa. Kpucramimueckue u amopgHbie BeniecTBa. TUIbI KpUCTATUIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHASL, HIOHHAS, METAJUINYECKasl). 3aBUCUMOCTh (PU3UUYECKUX CBOWCTB
BELIECTBA OT THUIIA KPUCTAUIMYECKON pEIIETKN. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH
BEILECTB OT BUJA XMMUYECKOU CBA3U U TUIIA KPUCTAIINYECKON perieTKu. IIpuunnsl
MHOT000pa3usl BEIECTB

IIpakTHyeckue 3aHATHSA

HomeHkiaTypa HeOpraHnyecKHix BEIECTB: Ha3BaHUE BEIECTBA UCXOIA U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XUMHUECKON (POPMYJIIbI UCXOs U3 HA3BAHUS
BemiecTBa 1mo mexxayHapoaHoit (MIOITAK) winv TpuBranbHOM HOMEHKIIATYPE.

Pemenne nmpakTHUeCKUX 3alaHuM MO KiIacCU(UKALUKU, HOMEHKJIATYype U XUMHYECKUM
(opMysiaM HEOPraHWYECKUX BEILECTB PA3JIMYHBIX KJIAcCOB (YrapHbIM ra3, YrJIeKHCIbIHN
ra3, aMMHaK, ralieHas U3BeCTb, HeralleHasi U3BECTh, MUThEBAs COJA U IPYTUX): Ha3bIBaTh
U COCTaBJIATh (POPMYJIBI XUMHUUECKHUX BEIIECTB, OMPEICNIATh MPUHAICKHOCTD K KJIacCy.
Hcrounnky xumMuieckoi nHpopmanuu (CpeacTB MacCoBOM HH(OpPMAIIUHU, CETh
WNurepnet u npyrue). [lonck nadpopmalum no Ha3BaHUsAM, UAECHTU(UKATOPAM,
CTPYKTYPHBIM (popMyJiam

OK 01
OK 02
IIK...

Tema 3.2.

OcHoOBHOE coaep:xaHue

OK 01
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Puznko- Teopernueckoe o0yueHue OK 02
XAMHUYECKHUE IIK...
CBONCTEA Metamnel. OOmue (¢u3nueckue ©W XUMHYECKHE CBOWCTBA MeTauioB. (CrocoObl

MOJIy4eHHUsl. 3HAYEHHE METAJUIOB W HEMETAJUIOB B MPUPOJE U KU3HEACITEIbHOCTU
HEOPTAMMACCKH | 4o fioBexa 1 oprann3moB. Kopposusi MeTayuioB: BHUIBI KOPPO3HUH, CHOCOOBI 3alUThHI
X BCIICCTR METAJIJIOB OT KOPPO3HUH

Hemeramnpl. OOmue ¢(usuyeckre M XUMHUYECKHE CBOMCTBA HEMETAUIOB. |HIUYHbBIC

cBoiictBa HeMeTawioB [V— VII rpynn. Knaccudukanus u HOMEHKIAaTypa COCTUHEHHIM

HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XVMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BELIECTB (OKCHUIOB,

TUAPOKCUJIOB, KACIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX

BEILIECTB, BOJOPOJHBIX COETUHEHUH, BBICIIUX OKCUIOB U TUAPOKCHJIOB

IIpakTuyeckue 3aHATHS

CocraBiieHue ypaBHEHUM XUMHUYECKHX PEAKIHMA C ydacTHUEM MPOCTBIX M CIOXHBIX

HEOPraHMYECKUX BEUIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U

aM(OTEpPHBIX DJIEMEHTOB; HEOPTraHWYECKUX KHUCJIOT, OCHOBAaHMM H aM@OTEpHBIX

TUAPOKCUJIOB; HEOPTaHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOWCTBA.

Pelenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHMM Ha CBOMCTBA, COCTaB,

noJjiyuyeHue 1 0e30MacHOE UCIOJIb30BaHNE BaXKHEHIINX HEOPTaHUYECKUX BEILECTB B OBITY

U TIPAKTHYECKOM AESATEIbHOCTH YEI0BEKA
Tema 3.3. OcHoOBHOE coJiep:KaHue OK 01
Nnentudukarm OK 02

JlaGopaTopHble 3aHATHSA
s OK 04
HEOPTaHUYECKHU |JlaGopaTtopHas paboTa «aeHTudukamnms HEOPraHMUECKUX BEIIECTBY.
X BCIICCTB PemieHne SKCIEpUMEHTANBHBIX 3a4a4 10 XUMHYECKMM CBOWCTBAM METAUIOB U

HCMCTAJUIOB, IO PAaCIIO3HABAHWIO U IMOJYYCHHUTIO COGI[I/IHGHI/If/'I MCTAJILIOB 1 HEMCTAJIIIOB.
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WNnentuduxaius HEOpraHMYECKUX BEIIECTB C MCMOJB30BAHUEM MX (PU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHbIe peakuuu Ha cynbdart-,
KapOOHAaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

KourpouabHas .
CBolicTBa HEOPTaHUYECKUX BEILIECTB

pabora 2

Pasnean 4. CTpoeHue M CBOIICTBAa OPraHMYECKHUX BeleCTB

Tema 4.1. OcHOBHOE coJiep:KkaHue OK 01

Knaccuduxanus IIK...
Teopernueckoe o0yueHue

, CTPOEHUE U

HOMCHKIJIATYPa  |[losBneHUE U pa3BUTUE OPTaHUYECKON XUMUHU Kak HaykH. [Ipeamer oprannueckoin

OpPraHM4eCKUX |XuMHUH. MECTO U 3HaYEHNE OPTAHUYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HaYK.

BEILIECTB XHAMHUYECKOE CTPOEHHE KaK NOPSAOK COSAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX

BAJICHTHOCTH. OCHOBHBIE TOJIOKEHHSI TEOPUM XUMHUYECKOTO CTPOCHHUS OPraHUYECKHX
coenuHeHud A.M. bytnepoBa. YTrinepoAHbI CKEIET OPraHUYECKOM MOJICKYIIbI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO CTPOEHUs MOJIeKyl. HM3omepus u
U30MEPBI.

[Tonsitue o QyHknuoHanbHOW rpynme. Pamgukan. [lpunnunel  kinaccudukanuu
OpPraHMYECKUX  COeAuHEHMU. MexayHapoaHas  HOMEHKJIATypa W IPUHLUIIBI
HOMEHKJIaTypbl ~ OpraHMuyeckux  coeauHeHui. [lonste 00  a3orcoaepkamux
COEIMHEHMIX, OMOJOrMUYEeCKH aKTHUBHBIX BellecTBax (yrieBoAax, kKMpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BE€HO)

IIpakTuyeckue 3aHATHS

HoMenknaTypa OpraHM4eckuX COEAVMHEHUW OTACJIbHBIX KJIACCOB (HACBHILICHHBIE,
HEHACHIIICHHBIE W apPOMATHYECKHE YIJIEBOJOPOJbI, CIUPTHI, (DEHOJBI, aabICTUIbI,
KETOHBI, KapOOHOBBIE KHCJIOTBI W JAp.) CocCTaBieHHE TMOITHBIX M COKpANIEHHBIX
CTPYKTYPHBIX (POpPMYJT OpPraHMYECKHX BEIIECTB OTIEIbHBIX KJIACCOB, HCIOJB3YyS HX
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Ha3BaHMS [0 CHUCTEMAaTUYECKOW M TPHUBUAIBLHOM HOMEHKJIAType (ITHIICH, AalleTUJIEH,
rmnepuH, GeHol, GopMambIerua, YKCyCHas KUCIOTa, TIuIuH). PacueTsl mpocTteitei
(dbopMyIIBI OPraHUYECKON MOJICKYJTBI, HCXOJISI M3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COE€IMHEHUU

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yuenue

OU3MKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COEAUHEHUM OTAEIBHBIX KJIACCOB
(ocobeHHOCTH KITacCH(PUKAIMKA U HOMEHKIIATYpbl BHYTPH KJIacca; TOMOJIOTHUSCKHH PST 1
obmast popmyna; uzomMepus; (puznueckue CBONCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
MOJTyYEeHUS ):

— IpeleTbHbIE YIIIEBOAOPOAb! (AIKaHbl U LUKIOAJIKaHbl). 'OpeHne MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHMKOB TE€IIa B IMPOMBIIUICHHOCTH W ObITy. CBOHCTBAa NPUPOIHBIX
YTJIEBOJIOPOAOB, HAXOKIAEHUE B IPUPOJE U IPUMEHECHHE AJIKAHOB;

— HemnpeJenabHble (AJIKEHbI, AJIKMHbl U aJIKaJHEHbl) U ApOMATHYECKUE YTJIEBOJOPOJIBI.
I'opeHue anerniieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHHU Ui CBAapKU M
PE3KH METAJUIOB

— KHUCJOpOJCOAepKaluue COoeAuHEHUs1 (CIUPThI U (PEHOJIbI, KapOOHOBBIE KHUCIOTHI H
3(dupbl, ambIeruibl U KETOHBI, >KUPBI, YIJIEBOAbI). IIpakThueckoe MpUMEHEHUE
ATWICHTTUKOMS, riauiepuna, (enona. Ilpumenenne Qopmanbpaeruua, areTaibIeruia,
YKCYCHOM KHCJIOTBI. MblTa Kak COJIM BBICIINX KapOOHOBBIX KHUCIOT. Morolue CBOMCTBA
MbLJ1a

— a30TcoIepKaIme COECIUHEHUSI (aMuHBI " AMUHOKHCJIOTHI, OcIKm).
BricokoMONeKyIsIipHbIE  COCNUHEHHS] (CHMHTETHYECKHE U OMOJOTUYECKHU-AKTUBHEBIE).
Monomep, mosumep, CTpYKTypHOE 3BeHO. [lonmmepusanms 3Tui€Ha Kak OCHOBHOE
HampaBJICHUE €ro UCIIOJIb30BaHMS.

['eneTnyeckas cBsA3bp MEXKAY KIACCAMU OPTAHUYECKUX COCTUHEHUN

OK 01
OK 02
OK 04
IIK...
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IIpakTnyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCJAMHEHUN OTHACNIBHBIX KJIAcCOB (TpUBUAJIBHAS W
MEXKJIyHApOJHAas HOMEHKJIATypa, XHWMHYECKUE CBONCTBA, CHOCOOBI MOJIY4YCHHUS):
npeaebHble (alIKaHbl U IUKJIOANIKaHbI), HEMPEAEIbHbIE (AJIKEHBI, AIKUHBI U aJIKa/IUCHBI)
U apoOMaTHUYECKUE YTIIEBOJOPOAbI, CIIUPTHI U (PEHOIBbI, KAPOOHOBBIE KUCIOTHI U AUPHI,
aNbJECTUIbl U KETOHBI, AMHUHBl M aMHUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS.
3ajaHusl HA COCTABJIICHUE YPAaBHEHUN XMMHMUYECKHUX PEAKUUNA C YYaCTUEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

CocrapneHue cxem peakiuii (B TOM YHCIIe M0 MPEIJI0KEHHBIM IETI0YKaM MPEBPAIICHHI ),
XapakTepU3yIIIUX XUMHUYECKHUE CBOMCTBA OPraHUYECKUX COEAUHEHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI MX TIOJYYEHUSI W Ha3BaHUE OPraHUYECKUX COCIMHEHHM 110
TPUBHAIIBHOM WJIA MEKIYHAPOAHON CUCTEMAaTUYECKO HOMEHKIIATYPE.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKHX 3aJlaHUM Ha  CBOWCTBA
OpraHUYECKUX COCIMHEHUN OTAEIBHBIX KIACCOB

JlaGopaTopHasi padora

JIabopatopHas padota “IIpeBpallieHnsi OpraHMYECKUX BEIIECTB MIPU HArpEeBaHUU'".
[Tomyuenune >TuIeHa U U3y4eHUE €ro CBOMCTB. MoIeTMpOBaHUE MOJIEKYIT M XUMHUECKUX
IpeBpallleHU Ha MpuMepe 3TaHa, dTHIIEHA, alleTUJIeHa U JIp.

Tema 4.3.
Nnentudukaru
s OPraHUYECKUX
BEIIIECTB, UX
3Ha4YEHHUE U
IIPUMCHECHHUE B
OBITOBOH U

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenud. llpumenenwe u Ouosiormueckass poJib YIJIEBOJOB.
OxuciieHre yriaeBoJ0B — MCTOUHUK SHEPTUH )KUBBIX OpraHu3MoB. O01acTy NPUMEHEHHUS
amuHoOKucnoT. IIpeBpaiienus OenkoB nuiyd B opranusme. buosornueckue (GyHKIMH
OenkoB. buonormyeckue QyHKIUU KUpPOB. Ponb OpraHMyeckod XUMUU B PEIICHUH

OK 01
OK 02
OK 04
IIK...
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MPOU3BOJICTBEH
HOM
JIESITEIbHOCTH
YyeloBeKa

npo6JieM NMUIIEeBON 6€30MacHOCTH

Ponp oprannueckoil XMMUU B pEIICHUH MPOOJIEM PHEPreTUYECcKO Oe30MacHOCTH, B
Pa3BUTHH MEAMIMHBI, CO3JaHUM HOBBIX MATE€pUAJIOB, HOBBIX HCTOYHHUKOB 3HEPIUU
(ayIbTepHAaTUBHBIE UCTOYHUKH 3HEPTUM). OMACHOCTh BO3AECHCTBUS HA KUBbIE OPTAHU3MBI
OpPraHUYECKUX BEIIECTB OTACIBHBIX KIACCOB (YIJIEBOAOPOBI, CHUPTHI, (HEHOIBI,
XJIOPOPTaHUYECKHE MPOU3BOAHBIC, ANbAETHABI U JIp.), CMBICI IOKa3aTels MpeAesbHO
JOMYCTUMOM KOHLEHTpaluu

JlaGopaTopHble 3aHATHS

JlaboparopHass pabora: “UneHTUduKasi OpPraHUYECKUX COCIAMHEHUN OTACIIbHBIX
KJIACCOB”

Nnentudukanuss OpraHMYecKUX COCAMHEHHM OTAENbHBIX KJIAcCOB (HAa MpUMEpe
aNbJIETUIIOB, KpaxMaja, YKCYCHOM KHCIOThI, OETKOB W T.M.) C HCIOJB30BAaHHEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEepPHBIX KAYECTBEHHBIX peakuuid. JleHaTyparus
Oenka mpu HarpeBaHuH. L[BeTHble peakimu OenkoB. BO3HHMKHOBEHHE aHAIUTUYECKOTO
CUTHAjJa C TOYKM 3PEHUS XHMHYECKHUX MPOLECCOB MPU MPOTEKAHUU KAYECTBEHHOM
PEeaKIMU, MO3BOJISIONICH UACHTU(UIIUPOBATH IPEITIOKEHHBIE OPTaHUYECKUE BEIIECTBA

KonTpoJubHas
padora 3

CrpykTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB

Pa3nea 5.

Kunernveckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX
peakuui
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CkopocTb
XUMHYECKUX
peaKiuu.
XHUMHUYECKOE
paBHOBECHUE

OcHoOBHOE coJiep:KaHue

TeopeTquCKoe oﬁyqeﬂne

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (AaKTOPOB: MPUPOJIBI PEATUPYIOIINX
BEIIECTB, KOHLIEHTPALUUM pPEAarupyrollnX BELIECTB, TEMIIEpAaTypbl U  IUIOLIAJH
pPEaKIMOHHON NOBEpXHOCTU. TeruioBble 3(PPEKTh XUMHUUECKMX peakuui. OK30- U
OHJAOTEPMUYECKUE, PEAKIIUU.

O6patuMocTh peakiuii. XUMHUYECKOE PaBHOBECHE U €ro CMEIICHUE MOJl JIeHCTBHEM
paznuyHbIX (HAaKTOPOB (KOHUEHTpPALMS PEareéHTOB WM MPOAYKTOB PEAKLUH, JABJICHHE,
TeMIlepaTypa) JUIsl CO3/JaHMsSl ONTUMAJBHBIX YCJIOBUH NPOTEKAHHS XHMHYECKUX
npoueccoB. [Ipuanun Jle [HlaTense

OK 01
OK 02
IIK...

IIpakTHyeckune 3aHATHS

Pemennie mpakTHMKO-OpUEHTUPOBAHHBIX 3a/JaHUi Ha aHaiu3 (AKTOPOB, BIUSIOLIUX Ha
U3MEHEHHUE CKOPOCTM XUMHYECKOM peakuuu, B T.4. C IO3ULUHA DKOJOTUYECKU
11€J1IeCO00PAa3HOr0 MOBEACHUS B OBITY U TPYAOBOHM JEATENBHOCTH B LIETSX COXpPAaHEHUS
CBOETO 3JI0POBbS M OKPYKAIOIIEH TPUPOTHOU CPEIBI.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUM Ha MpuMeHeHue npuHuunmna Jle-Illarense
JUISl HAXOKJICHUSI HAPABJIEHUS CMEUIEHUS PABHOBECHS XMMHUYECKON PEaKIMU YU aHAIN3
(akTOpOB, BIUSIONINX HA CMEUIEHUE XUMUYECKOTO paBHOBECHS

OK 01
OK 02
IIK...

Paznea 6.

PacTBOpBI

Tema 6.1.

OcHoOBHOE coaep:xaHue

OK 01
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[lonsaTue o Teopernueckoe o0yueHue OK 02
pacTBopax - OK 07
PactBopenune kak (uzmko-xumudeckuil mpouecc. PactBopel. CriocoObl MPUTOTOBICHUS
pactBopoB. PactBopuMocTb. MaccoBast J0Ji1  pacTBOpeHHOro BemecTBa. CMbICH IIK...
MoKa3aTessl MPeAeIbHO JOMYCTUMOM KOHLEHTpPAlMUd U €ro HUCIOJIb30BAaHUE B OLIEHKE
HKOJIOTUYECKOI 0€30MacCHOCTH.
[IpaBuia 3KOJIOTUYECKH 11€71€CO00Pa3HOT0 MOBE/ICHUS B OBITY U TPYJIOBOM JESATEIBHOCTU
B LIETSIX COXPAHEHHSI CBOETO 3/I0POBbA U OKPYKAIOLIEH MPUPOAHON CpEJbl; OMACHOCTh
BO3JICVICTBUS HA )KMBBIE OPraHU3MbI ONPEEICHHBIX BEIIECTB.
Pemienne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUYETHBIX  3aJlaHUM  HA  PACTBOPBI,
UCIIOJIb3yeMbI€ B OBITOBON U MPOU3BOICTBEHHOM J1€ATEIBHOCTH YEI0BEKA
Tema 6.2. OcHOBHOe cojiep:KaHue OK 01
Hccnenosanue OK 02
CBOMCTE JlabopaTopHbie 3aHATHS OK 04
pacTBOpOB Jla6oparopnas pa6ota «[IpuroToBIeHHE PACTBOPOBY. IIK...
[IpuroroBineHue pacTBOPOB 3aJaHHOW (MaccoBoW, %) KOHUEHTpaluu (C MPaKTHUKO-
OpPUEHTHUPOBAHHBIMU BOIPOCAMU) U OIIPEAEIICHUE CPEIbl BOJAHBIX PACTBOPOB.
Pelenue 3a1ay Ha NPUTrOTOBIIEHUE PACTBOPOB
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/IePKaHMe (CoepKaHNe MPUKJIATHOT0 MOAYJIS)
Paznen 7. XuMus B ObITY ¥ POU3BOJACTBEHHOM AeSITEJIbHOCTH YeJ10BEKa OK 01
OK 02
Xumus B 06Ty  [OCHOBHOE cojlepiKaHue
- OK 04
IPOM3BOJICTBEH Teopernueckoe 00yueHmne OK 07
HOU . . N IIK...
Hogeilmre 10CTHXKEHUSI XUMUYECKON HAYKU U XUMHUYECKON TexHoioruu. Posib Xxumuu B
ﬂ:ﬁ:;?;;omﬂ 00ecCIeueHnr JKOJIOTUYECKON, SHEPreTHUECKOW M THUIIEBON O€30MacCHOCTH, Pa3BUTHH

MeauiuHbl. [IpaBuna moncka W aHajaM3a XUMHYECKOW WHGOPMAIMH U3 Pa3THYHBIX
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WCTOYHUKOB (HayyHas ® Yy4eOHO-HaydHas JHTEparypa, CpPEACTBA MacCOBOH
uHpopMmaiuu, cetb HTepHer)

HpaKaneCRne 3aHATUA

ITonck m aHanmM3 KEWCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUH C YYETOM
Oynyuield npodecCuOHANBHOW NEATEIbHOCTH MO TeMaM: BaKHEHINNE CTPOUTEIbHbIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEpHabl, KPACKH, CTEKJIO, KEpaMHKa, MaTEpUabl s
AJEKTPOHUKH, HAHOMATEpHallbl, TEKCTWIbHbIE BOJOKHA, WCTOYHHUKHA DHEPTUH,
OpraHUYeCKUe 1 MUHEPAJIbHBIC YI00pEHMUSI, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUS.
3ammra: IlpencraBienue pe3ynbTaTOB pelieHUS KeWcoB B (opMe MHUHHU-IOKIaAa C
Mpe3eHTaluen

IIpomesxkyTouyHasi aTTecTanus Mo IMCUMUILIHHE (3a4€T)

Bcero

36
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns  peanu3auuy MPOrpamMMbl  JIHCHUIUIMHBI  MPEITYCMOTPEHBI  CIIEIYIOIINE
CrielMaJbHbIe MOMEIICHUS: YYeOHbIH KaOWHET XUMHMM W/WIU y4eOHOW XUMHUYECKOU
J1a00paTOPHHU.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX  MOJEJEH  MOJIEKYJ, MOJEIN KPUCTALUIMUYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX W CJIOXKHBIX BEIIECTB W/HMIN KOJUICKIIUU TIOJMMEPOB; KOJUICKITHS
TOPHBIX MOPOJ U MUHEpayoB, Tabnuia MeHpaeneeBa, yueOHble (GUIBbMBI, ITUGPOBBIC
00pasoBartebHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3UHOBBIE MPOOKU, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI Il MPOOUPOK; MEPHBIE UUIUHAPLI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JAenuTenbHble muuHApuueckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, OUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacoOBbIE€ CTEKJa, JJICKTPOIUIMTKH, JA0OpAaTOPHBIE IITATUBBI, CIHUPTOBBIC TOPEIIKH,
CIIUYKH, MPUOOp JJI MOJY4YeHHUs] Ta3oB (WM MPOOHpKa C ra300TBOAHON TpyOKoil),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenau; MAHLIETHI; TUTCIbHBIC MTUTIIIHI;
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHJapTHAs UHAWKATOPHAs IIKAJIA; YHUBEPCAIBbHBIN MHANKATOP; MUIETKH Ha 1, 10,
50 mu (wnm goszatopsl Ha 1, 5 u 10 M), OOpeTKU JJIsi TUTPOBAHUS, MEAUIIUHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. TabopaTopHOE 000PYI0BaHHUE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. TleyaTtHble U PNIEKTPOHHBIE 00pa30BaTENbHBIE U MH(GOPMAIIMOHHBIE PECYPCHI,
PEeKOMEHIOBaHHBIE JIJII UCIIOJIh30BaHUsI B 00pa3oBaTEILHOM Mpoliecce, HE cTapiie 5
JIET C MOMEHTA U3JaHus.
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2. PexoMmeHnayeMble TieuaTHbIE M3AaHUA M0 peaju3aluu 00I1e00pa3oBaTeIbHON
JTUCHUTUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALUSAX [0 OpraHH3aluu
00yueHus.

HNHuTepHeT-pecypcesl
®  JNIeKTpOHHO-6MbAMoTeYHas cuctema CeBepo-KaBKkasckoro rocy4apCTBEHHOIO MHCTUTYTA
NCKyCCTB
®  3/1eKTPOHHbIN nopTtan «KynbTypa» (www.kultura-portal.ru)
®  3/IeKTPOHHbIN deaepanbHbii nopTan «Poccuiickoe obpasosaHune» (www.edu.ru)
e 06asa pgaHHbIxPoccuinckolit locypapcTtBeHHOW H6UBAMOTEKM MO nckycctay (www.liart.ru)
®  3/IEKTPOHHbIA MHGOPMALMOHHbIN pecypc poccuiickon HaumoHanbHo 6ubamotekun (www.rsl.ru)
e Lindposoit obpasoBaTenbHbIv pecypc (Undbposas 6ubavoreka) IPR SMART
e  D/IeKTPOHHOe nepuoamnyeckoe nsgaHmedbC"/laHb"
e https://skgii.ru/sveden/objects/www.e.lanbook.com
® 3J/eKTpoHHasA bubamotedHan cuctema "HOpant" https://urait.ru/
®  JneKTpoHHasa bubnnoteyHas cuctema IPR books
e https://skgii.ru/sveden/objects/www.iprbookshop.ru

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOM JUCHUILIAHBI

KoHTponb 1 oneHka pe3yapTaToB 00yUeHHUs! OCYIIECTBISETCS IPEnoaaBaTeeM
B IIpollecce TMPOBEACHHUS MPAKTUYECKUX 3aHATUA U J1aOOpaTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIMOJIHEHUS OOYYaIOIMMUCA WHIWBUAYaJbHBIX 3aJaHuM,
IIPOEKTOB, HCCIIeOBaHUN. Pe3ynbTaThl OOydeHHs OINpPEAEINSIIOT, YTO OO0ydarolmuecs
JNOJDKHBI 3HATh, IIOHMMAaTb W JEMOHCTPUPOBATH II0 3aBEPIICHUHM HW3y4YCHHS
JTUACIUTLIAHBL.

st popMupoBaHUsl, KOHTPOJS M OILEHKH Pe3yJbTaTOB OCBOCHHS Y4eOHOM
JUACLUIUIAHBI WCIIOJB3YETCS CUCTEMA OLCHOYHBIX MEPOIPHUITUN, NPEACTABISAIOIIAs
co0011 KOMITJIEKC Y4EOHBIX MEPOIPHUATHH, COTJIaCOBAaHHBIX C pe3yJbTaTaMu O0y4YeHUs
u chopmynupoBanHbix ¢ yduetom DPI'OC COO (mpeameTHble pe3yiabTaThl IO
mucuuruinie) u @I'OC CIIO.

OK/IT | Monyas/Pa3znen/Te Tunbl OLEHOYHBIX
Ne Pe3yabrart 00yueHust .
K Ma MepONpUATHH
| | OcHoBHOe coaepkaHue
1 dopmyIMpoOBaTH
Paznea 1. OcHOBBI PMYJHP
0a3oBble OHATHUS U
CTPOEHMS BellecTBa
3aKOHbI XUMHH
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH
1.1 |OK 01 |Crpoenue atoMmoB |CoOCTaBISATh 1. Tect «CTpoeHHe aTOMOB
XUMUYECKUX XUMUYECKUe (HPOPMYJIbl | XUMHUUECKUX JIEMEHTOB U
AJIIEMEHTOB U COCIMHEHUI B npUpoaa XUMUYECKOU
npupoza COOTBETCTBHUU CO CBSI3U.
XUMUYECKOM CBSI3M  |CTENEHBIO OKUCIEHUS |2. 3ajauu HA COCTABIICHHE
XUMHUYECKUX XUMUYECKUX (HOPMYIT
AJIEMEHTOB, UCXOJS U3 |IByXaTOMHBIX COCIMHEHUMN
BAJICHTHOCTH U (oKkcuIoB, CyIb(pHUIOB,
AIEKTPOOTPUILIATENBHO [TUIPUIOB U T.IL.).
CTH 3. 3amaHusa Ha
UCIIOJIb30BaHUE XUMUYECKOU
CHMMBOJIUKY Y Ha3BaHUI
COEeIUHEHUH 110
HOMEHKJIaType
MEXAYHapPOIHOTO COH03a
TEOPETUYECKOU U
MPUKIIATHON XUMUU U
TPUBHAIBHBIX Ha3BaHUM JJIsI
COCTABJICHHS] XUMUYECKHUX
dbopMyJ1 TByXaTOMHBIX
COeMHEHUN (OKCHIOB,
CyJb(pUA0B, TUAPUIOB U T.II.)
U JPYTUX HEOPTaHUUECKUX
COCIMHEHUN OTIEJIbHBIX
KJIaCCOB
1.2 |OK 01 |I[lepuoguyeckuit XapakTepu3oBaTh 1. Tect «Metaminueckue /
OK 02 |3akoH u TabnuIa XUMHUYECKHUE HEMETaJJIMYECKHUE CBOMCTBA,

J.1. MenneneeBa

3JICMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B
MEPUOANYECKOU
CUCTEME XUMHUUYECKHUX
anemenToB JI.W.
MenneneeBa

AIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMUYECKHUX DJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MIOJIO)KCHUEM B
MIEPUOINYECKON CUCTEME
XUMHYECKHX raemeHToB 1. H.
MenpeineeBay.
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJICHUE CBSI3U MEXY
CTPOEHUEM aTOMOB
XUMHUYECKHUX DJIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
3JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBHUH C
MOJI0KECHUEM
[leprnoanueckon cucTteme.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKUE 3a1aHUS Ha
XapaKTepU3aLNI0
XUMHUYECKHUX DJIEMCHTOB:
«Mertannnueckue /
HEMETaJJIMYECKUE CBOMCTRBA,
3JICKTPOOTPULIATEIILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MTOJIOKEHHUEM B
IIEPUOINYECKON CUCTEME
XUMHYCCKHUX DJIEMCHTOB
J.1. MennaeneeBa»

Paznen 2.
XyuMHu4YecKue
peakuuu

Xapakrepu3oBathb
THIIBI XUMHUYECKHX
peaxkuui

KonTpoabnas padora
«CTpoeHue BelecTBa u
XUMHUYECKHE PeaKIun»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuui

CocTaBsITh peakiuu
COEIMHEHN,
pazyioxeHusi, 0OMeHa,
3aMelleHu,
OKHMCJIUTEIBHO-
BOCCTAaHOBHUTEJIBLHBIC

1. 3agauu Ha cocTaBlieHHE
YPaBHECHUU PEAKIUN:

— COCMHEHUS, 3aMeIICHMUS],
pazyioxeHusi, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAHOBUTEIbHBIX
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

peakiuu

PEAKLHM C UCTIOJIb30BAHUEM
METO/Ia MIEKTPOHHOTO
Oajanca.

2. 3aa4m Ha pacyeT MacChl
BEIlECTBA I 00BbEMaA

ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCe
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIUU
BEILIECTB; PACUETHI

Macchl (00bEéMa, KOTMYeCcTBa
BEILIECTBA) MPOYKTOB
peaKkIuu, ey OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DIIEKTPOIUTHYECKAS
JACCOLUAIIS U
HMOHHBIN 0OMEH

CocTaBisITh
ypaBHEHUS
XUMHYCCKHUX PEaKIIHH
MOHHOr0o 0OMeEHa ¢
y4acTHEM
HEOPTraHUYCCKUX
BEIIIECTB

1. 3aganus Ha cocTaBiIeHUE
MOJIEKYISIPHBIX U HOHHBIX
pPEAKLHI C yYaCTUEM KHCIIOT,
OCHOBAHUM U COJIEH,
YCTAHOBJICHUE U3MEHECHUS
KUCJIOTHOCTHU CPEJIbl

2. JlJabopaTopHas pabota
"THUnpl XUMHYECKUX
peakuui”

Paznen 3. Ctpoenue
U CBOMCTBA
HEOPraHMYeCKHX
BelIeCTB

HUccnenoBath
CTPOEHHE U CBOMCTBA
HEOPraHUuYeCKMX
BeleCTB

KonTpoabnas padora
«CBoiicTBa
HEOPraHN4eCKUX BellecTB»
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

3.1

OK 01
IIK..

Knaccuduxkarus,
HOMEHKJIaTypa H
CTpOCHUE
HEOPraHMYeCcKuX
BEIIIECTB

Knaccudummponats
HEOpraHUYeCKHUe
BEILIECTBA B
COOTBETCTBHU C UX
CTpOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOI U3 UX
XUMUYECKON (HOpMYITbl WU
COCTABJICHUE XUMHYECKON
(bopMyIIBI UCXOS U3
Ha3BaHUsI BELIECTBA 110
MEXKIYHAPOIHOW WIIN
TPUBHAIBHOU
HOMEHKJIaType».

2. 3ajayu Ha pacyeT
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. IlpakTuueckue 3aganHus 1o
KJ1accupuKaIuu,
HOMEHKJIaType U
XUMUYECKUM (popmyiam
HEOPTraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTrueckue 3ajanusl Ha
ONPEAECTICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJIA
XMMHUYECKOU CBA3U U TUIIA
KPHUCTAJUIMYECKON PELIETKU

3.2

OK 01
OK 02
[1K...

DU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

YcranaBiauBaTh
3aBUCUMOCTh (PU3HKO-
XUMHUYECKUX CBOMCTB
HEOPTaHUYECKUX
BEIIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJ, &
TaK)Ke TUIIA
KPHUCTaJIINYECKON
peIIEeTKH

1. Tect «OcobeHHOCTH
XUMHUYECKHUX CBOMCTB
OKCHJIOB, KMCJIOT,
OCHOBaHMM, aMPOTEPHBIX
TUJIPOKCHUIOB U COJIEM.

2. 3a7aHus Ha COCTaBICHUEC
YPAaBHEHUU XUMUYECKHUX
peaKuui ¢ y4acTueM
MPOCTHIX U CIOKHBIX
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OK/II

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAJLJIOB,
HEMETaJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
KHCJIOT, OCHOBAaHUU U
aM(OTEPHBIX TUIPOKCHUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3yOIIUX UX
CBOMCTBa U CIIOCOOBI
MOJTYYEHUS.

3. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOPETUYECKHE 3aaHMsI Ha
CBOKCTBA U NOJIyYEHHUE
HEOPTraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTaHUYECKUX
BCIIICCTB

HUccnenosats
Ka4eCTBECHHBIC
peaKuuu
HEOPraHUYECKHUX
BCIIIECTB

1. ITpakTuko-
OpUEHTHUPOBAHHBIE 3a1aHUS
10 COCTABJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTHEM HEOPTaHUUYECKHUX
BEILECTB, UCIOJIb3YEMBIX JIIS
UX UJICHTU(DUKAUY.
2.JIabopaTopHas padora:
“Unentudukanus
HEOPraHUYECKUX BEIIECTB”

Paznen 4. Ctpoenne
U CBOMCTBA
OPraHN4ecKHuX
BelIeCTB

HUccaenoBathb
CTPOEHHUE U CBOMCTBA
OPraHu4YeCcKux
BeIeCTB

KonTpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHUYeCcKHNX BelleCTB
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH
4.1 |OK 01 |Kmaccudukamms, Knaccudumuposars  |1. 3amanust Ha cocTaBIECHUE
[IK... |cTpoeHue u OpraHu4ecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHEHU 110 TPUBUATBHOU
OpraHUYeCKuX COOTBETCTBHUH C UX WIH MEXTyHapOIHOM
BEIIECTB CTpPOEHUEM CUCTEMaTUYECKON
HOMEHKJIaType.
2. 3agaHus HA COCTABIICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMYII
OpraHUYeCKUX BEIIECTB
OT/CJIbHBIX KJIACCOB.
3. 3agaum Ha omNpeIeIICHHE
npocrenmen GopMyIibl
OpPraHUYECKON MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 | OK 01 |CsoiictBa YcraHnaBnuBaTh 1. 3aganust Ha cocTaBIeHUE
OK 02 |oprannuyeckux 3aBUCUMOCTH (PU3UKO- |YPABHEHHM XUMUYECKHUX
OK 04 |coenunenuit XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM
IIK... OpraHUYECKUX OpraHUYECKUX BEILIECTB HA

BEILIECTB OT CTPOEHUS
MOJIEKYJT

OCHOBaHHUH MX COCTaBa
CTPOCHMUS.

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKuui, WIUTIOCTPUPYOLIUX
XMMHUYECKUE CBOMCTBA C
Y4€TOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
PEAKLUMI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.

3. PacueTrHbie 3a1a4u 11O
YPaBHEHUSM PEAKLUN C
Y4aCTHEM OPTaHUYECKUX
BEILIECTB.

4. JTabopaTopHas pabota
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH
“IIpeBpamenus
OpraHUYECKUX BEILECTB MPH
HarpeBaHun"
4.3 | OK 01 |Mnertuduxanus HUccnenosats 1.IlpakTuko-
OK 02 |oprannueckux Ka4yECTBEHHBIC OPUEHTUPOBAHHBIC 3aJITAHUS
OK 04 (BemiecTB, Ux peakiuu 10 COCTABJIEHUIO
[IK...  |3HaueHue u OPTraHUYECKUX XUMHAYECKUX PEAKLINN C
MPUMEHECHUE B COEIMHEHUN Y4aCTHEM OPTaHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOJIb3YEMBIX ISl KX
JEATEIIbHOCTH uaeHTUUKAIMY B OBITY U
YeJnoBeKa IPOMBIILJIEHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukanus
OPTaHUYECKUX COCTUHEHUN
OTIEJILHBIX KJIacCOB”
3) Paspea 5. XapakTepu30BaTh
Kunernueckue u  |BJMSIHHE Pa3JINYHBIX
TEPMOJAMHAMHYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PaBHOBeCHE H
NPOTEKAHUS CKOpPOCTh
XUMHYECKHUX XHUMHMYECKHUX
peakumu peakuui
5 |OKO0I |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xumMHueckux BJIMSIHUE TEOPETUUECKUE 3aJaHUs HA
[IK... |peakumil. KOHIICHTpAIUU aHanu3 (akTopoB,
XUMUYECKOE pearupyromnmx BIIUSIONIUX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU

TEMIIEPATYpPhI HA
CKOpPOCTb XUMHUYECKUX
peakuin
XapakrepusoBaTb
BIIMSIHUE U3MEHEHUS
KOHLICHTPALIUU

peakunu. [IpakTuko-
OPUEHTUPOBAHHBIC 3aJJaHUS
Ha MPUMEHEHUE MPUHITUIIA
Jle-1llaTenbe mis
HaXOXJCHHS HAMPABJICHUS
CMEIIEHUS] pAaBHOBECHS
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH

BELLECTB, PEAKLUU XUMHUYECKON peakiuu 1
Cpelbl U TeMIepaTypsl |[aHanu3 GakTopoB,
Ha CMEILICHHE BIIMAIOIIMX HA CMEILCHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECUS

6 HUcciaenoBarh
Pa3zpnea 6. HCTHHHBbIE PACTBOPbI
PacTBOpbI ¢ 3aJJlaHHBIMU

XapaKTepUCTUKAMM
6.1 |OK 01 |[TonsiTHE O Paznuuars uctunueie |1. 3amaum Ha NPUTOTOBJICHUE

OK 02 |pactBOpax pacTBOPHI pacTBOPOB.

IIK ... 2. IlpakTuko-
OPHUEHTUPOBAHHBIE
pacyeTHbIE 3a/IaHUS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEeMbI€ B OBITOBOM U
MPOU3BOJACTBEHHOM
NEeATEIbHOCTH YEI0BEKa

6.2 | OK 01 |HccaenoBanme UccnenoBats dusuko- |JlaboparopHas padboTa

OK 04 |cBOMCTB pacTBOpOB |xuMHUeckue cBorctsa |“IIpurorosnenne pactBopos”

IIK ... VICTUHHBIX paCTBOPOB

Il | [IpodeccuoHaILHO-OPHMEHTUPOBAHHOE COAEPKAHNE (COAEPKAHNE NPUKJIATHOTO

MO/yJIs1)

7 Paznen 7. OuenuBarsb 3ammTa Keiica (¢ yueTom
Xumusi B ObITY H MOCJIeICTBUSA Oyayuei
MPON3BOICTBEHHOI1 |OLITOBO U npogeccuoHaIbLHOU
AeATeIbHOCTH NMPOU3BOJACTBEHHON |1eSITeJIbHOCTH)

YyeJIOBEeKa AeSITeIbHOCTH
YyeJI0BeKa ¢ MO3ULM
IKOJIOTHYECKOI
0e30macHOCTH
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Ma MepONpUATHH

OK 01 |(Xumus B ObITYy U OueHuBathb Keiic (¢ yaetom Oymymieit

OK 02 |npou3BOJICTBEHHOW |MOCIEACTBUS OBITOBOH [podhecCHoHaNIbHON

OK 04 |mesTenbHOCTH Y TIPOU3BOJICTBEHHON |J1€ATETLHOCTH)

OK 07 |genmoBeka NEATEIbHOCTH Bo3MOXHBIE TEMBI KEWCOB:

IIK ... yenoBeka ¢ no3unuii  |1. IloTemenue kauMara u

IKOJIOTHYECKOU
0€30I1aCHOCTH

BBICBOOOJKIEHNE Ia30BbBIX
TUIPATOB CO JIHA OKEaHa.

2. byayme matepuaisl Jis
aBHa-, MalllMHO- U
pUOOPOCTPOCHHUS.

3. HoBble MaTepuanbl i
COJIHCUHBIX OaTapeil.

4. JlekapcTBa HA OCHOBE
pacTUTEINIbHBIX ITpenapaToB
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