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1. OBIIASI  XAPAKTEPUCTHUKA PABOYEH IPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIMHBI O/.12 XUMUS

1.1. MecTo AMCHMIUIMHBI B CTPYKType OCHOBHOH o00pa3oBaTejbHOM
MPOrpaMMbl:

O6meo0pazoBatenbHas auctuiuinHa OJ1.12 Xumus siBrseTcst 00s3aTeIbHON
4acTblo  00111€00pa3oBaTeIbHOrO IMKIAa 00pa3oBaTeIbHOW MpOTrpaMMbl B
cootBercTBUU ¢ PI'OC no cnenuansHoctu 09.02.07 MHpopmanmoHHble CUCTEMBI U
porpaMMHUpPOBaHUE.

1.2. Ieau u NJIaHUPyeMble pPe3yJabTaThl OCBOEHHS THUCIUILINHBI:
1.2.1. llean aAuCHUIIMHBI
Conepxanue TmporpaMmbl obOmieoOpazoBaTenbHON auctuuabl  OJ1.12
XVMHS HaIlpaBICHO Ha JOCTHKCHHE CIICAYIOIIMX IieNei: (HopMUpOBaHHUE Y
CTYJICHTOB TIPEJICTABJICHUS O XMMHYCCKOW COCTAaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa KakK OCHOBBI TPUHATHS PEIICHWA B  JKU3HCHHBIX U
IIPOM3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOT'O ITOBEACHUS B IPUPOTHOM CpejIe.
3aauu TUCLUIIINHEL:

1) chopmupoBath TTOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHMS
XUMHUYECKUX TPOLECCOB U SBJICHUM B OKPYKAKOLIEH Cpele, LEIOCTHOM Hay4yHOU
KapTHHBI MHpa, B3aUMOCBS3M U B3aHMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh  YYCHHUS  COCTaBIATH  (OPMYJbl  HEOPraHWYECKHX H
OpraHUYeCKUX BEUIECTB, YPAaBHEHUS XUMHUYECKUX PEAKIUM, 00BICHATH UX CMBICI,
MHTEPIPETUPOBATH PE3YJIHTATHl XUMUYECKUX IKCIEPUMEHTOB,

3) chopMupoBaTh HAaBBIKA TPOBEICHHUS MPOCTCUIIMX XUMHUYSCKHX
AKCIIEPUMEHTATBHBIX HCCIECIOBAHUN C COOJIIOJICHHEM TMpaBuil OE30MacHOro
oOpalleHusl ¢ BEIeCTBaMH U JJabOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUBaTh YMCHHS HCIOJIB30BaTh HMHMDOPMAIMIO XHUMHYECKOTO
XapakTepa U3 pa3IndHbIX HICTOYHUKOB;

5) chopMupoBaTh  yMEHHS ~ IPOTHO3UPOBATH  IOCICACTBHUS  CBOCH
JESTENHPHOCTH M XHMHYECKUX MPHUPOIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh TOHMMaHUE 3HAYUMOCTH JIOCTIDKCHUH XUMHYECKON
HAyK{ U TEXHOJIOTUH IS pa3BUTHS COIMAIBHON U MPOU3BOJICTBEHHOH chep.

1.2.2. IInanupyemble pe3yJbTAThI OCBOEHUS 00111e00pa3oBaTeIbLHOIM
JUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne AUCIUIUIMHA UMeeT Tpu GopmupoBaHuu U pa3Butuu OK
u [1K.



Koa n HamMeHOBaHHUe

H.]IaHI/IpyeMLIe pe3yJbTaThbl OCBOCHUA TUCHUIIJINHBI

(popmupyembIx
KOMIIEeTeHI i O0mmue I[chmmnnapnble

OK 01. B gactu TpymoBoro BocnurTaHus: - BIAJCTh CHCTEMOM XUMHUYECKUX 3HAHUN, KOTOpas
Bri6upath - TOTOBHOCTh K TpPYyHy, OCO3HAHHWE I[EHHOCTH BKIIIOYACT: OCHOBOIIOJIATAIONIME TIOHATUS  (XHUMHYECKUN
CriocoOsr MacTepCTBa, TPYI0JII00HE; SJIEMEHT, aTOM, 3JICKTpOHHas o0ojoYka aroma, s-, p-, O-
penIeHus 3a1a4 TOTOBHOCTH K aKTUBHOH  JIEATEIHHOCTH DJIGKTPOHHBIE  OpOWTAaTM  aroMOB,  HWOH,  MOJICKYJIA,
[MpodeccrnonansHOM TEXHOJIOTUYECKOU U COITMATBHON HAIPaBICHHOCTH, BaJICHTHOCTb, JICKTPOOTPHUIIATEIILHOCTD, CTETICHh OKHUCIICHUS,
JeSITEITLHOCTH CIIOCOOHOCTh ~WMHUIIMUPOBATH, IUTAHUPOBATH U XAMHWYECKass CBS3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
[TpumeHuTEeTHHO CaMOCTOSITEJIFHO BBITTOJHSTH TAKYIO JICITCIHHOCTD; 00BeM, YIIEpOTHBIA CKeNeT, (YHKIMOHAIBHAS TPYIINA,
K pa3IM9HbIX - HHTEPEC K PasIn4HbIM chepaM NMPo(YECCUOHANBHON | pagMKaja, W30MEpHUs, HW30MEPBI, TOMOJOTMYECKHH  PsI,
KOHTEKCTaM NEeSITEITLHOCTH, TOMOJIOTH, YTIJIEBOJIOPOBI, KUCIOPOJI- W a30TCOJEpIKaIlne
OBnanenue YHUBEPCAIbHBIMU yaeOHBIMU COeMHEHUS, OMOJIOTMYECKH aKTHBHBIE BEIIEeCTBA (YIJIEBOJIBI,

MTO3HABATEIbHBIMU JICHCTBUSMMU: JKUPBI, OCIKH), MOHOMEp, TIOJHMEp, CTPYKTYpHOE 3BEHO,

a) 6a30BbIE JIOTHYECKUE ICHCTBHS: BBICOKOMOJICKYJISIDHBIC ~ COCJAMHCHHS,  KPUCTAJUTHYECKAs

CaMOCTOSTEIIEHO (dbopMyTUpOBaTH u pelreTka, THIBI XUMHYECKUX peakuid (OKHCIUTEIBHO-

aKTyalu3upoBaTh MpoOieMy, paccMaTpUBaTh ee BOCCTAHOBHTENIBHBIC, 9K30-M HSHIOTCPMHUYECKHE, PEaKIHH

BCECTOPOHHE; MOHHOTO OOMEHa), pacTBOp, DJEKTPOIMUTHI, HEIIEKTPOJIUTHI,

- yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WIN AEKTPOIUTHYCCKAS JccoLranus, OKHCIIUTEIb,

OCHOBAaHHUS JJI CpaBHEHMS, KJIacCUPHUKAIUU U BOCCTaHOBHUTETb, CKOPOCTh XUMHYECKOI peaKIuu,

00001IeHUS; XUMUYECKOE paBHOBECHE), TEOPUU M 3aKOHBI (TEOpHS

OTIpENeNIATh LEeNH JeSTEIIbHOCTH, 3aJaBaTh XMUMHUYECKOTO CTPOCHHUS OpraHudeckux BemectB A.M.

napaMeTpbl U KPUTEPUHU UX JOCTHKCHHUS, bytnepoBa, Teopus  IIEKTPOIUTUYECKON  JAHCCOLUAINH,

BBIABIIATh 3aKOHOMEPHOCTH U ITPOTHBOPEUYNA B
pacCMaTprUBACMBIX SBJICHUAX,

- BHOCUTb KOPPCKTHUBBI B JACATCIIBHOCTb, OLUCHUBATDL
COOTBCTCTBUC PE3YJIbTATOB LCIIAX, OUCHUBATHL PHUCKHU

MOCIIEACTBUM ACATCIBbHOCTH,

- Pa3BUBATb KPCATHBHOC MBIIIJICHHUC TP PCHICHHUHA
JKHN3HCHHBIX HpO6J'IeM

6) 0a30BbIC HCCIIeN0BaTeIbCKUE ACHCTBUA:

- BJIaJCTh HaBBIKaMHN y‘Ie6HO-I/ICCHe)10BaTeJ'ILCKOI7I n
HpOeKTHOﬁ ACATCIIbHOCTU, HABBIKAMU Pa3pCHICHUSA

npobiem;

nepuoanueckuit 3akoH .M. MenzaeneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMUH,
(GakTOJOTHYECKHE  CBEACHHS O  CBOMCTBaX, COCTaBe,
MOJIyYeHUM U OE30MaCHOM HCIOJIb30BAHUU Ba)KHEUIINX
HEOPraHMYECKUX M OPraHuYecKuX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATECILHOCTH YETIOBEKA;

- YMETh BBIABIIATH XapaKTEpHbIE MPU3HAKH WU B3aUMOCBA3b
M3YYEHHBIX MOHATHI, IPUMEHITh COOTBETCTBYIOIINE OHATHUS
IpU OIKCAHHWE CTPOEHUS M CBOWCTB HEOPraHWYECKUX H
OPraHWYEeCKUX BEUIECTB U UX MPEBPALLECHUN;




- BBIABJIATH IMPUYUHHO-CJICACTBCHHBIC CBA3U u
AKTYyaJIMU3UpPOBATh 3aJdaydy, BbIABUI'ATbL THUIIOTE3Y CC
pPeIICHMA, HAXOAWTH APryMCHTHI JIA J0Ka3aTCJIbCTBA
CBOUX YTBep)KI[eHI/H\/JI, 3a1aBaThb napamMeTpnl n
KPUTEPHUU PELICHNA;

- AHAJIM3UPOBATH IIOJYUYCHHBIC B XOJAC PCHICHUA
3aa4yu  pe3yJIbTaTbl, KPUTHUYCCKU OLCHUBATH HUX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCIIOBHUAX;

- YMCTb MNCPCHOCUTHL 3HAHWA B IO3HABATCIIBHYIO H
IMPaKTUYCCKYIO oOactu KU3HEACATCIIBHOCTH,

-  YMCTb HHTCTPUPOBATH 3HAHUA W3 PA3HBIX
MpeIMETHBIX o0nacTeit;

- BBIABUI'aTb HOBBLIC WACH, MPCAIaraTb OpUrnHaJlbHbBIC
MTOJIX0JIC ¥ PEIICHHS;

- CIOCOOHOCTH MX UCIIOJIHb30BAHUS B

MO3HABATEILHON U COIMATIbHON MPAKTUKE

BBISIBJISITH B3aHMMOCBSI3b XMMHUYECKUX 3HAHUI ¢ NOHATUIMHU U
MNpEaACTAaBIICHUAMU APYIUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,
- YMCTb HCIIOJIB30BAaTh HAaNMCHOBAaHUA XUMHUYCCKUX
COCIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETHYECKOW U
HpHKHaILHOﬁ XMMHUU W TPUBHUAJIIBHBIC Ha3BaHUSA Ba)KHEHUIINX
BEUIECTB  (ITUJIEH, aleTWJICH,  IJIMLEPHH, denomn,
dopManbaeru, yKCycHash KHUCJIOTa, TJIMIMH, YrapHbIi ras,
erIeKI/ICJ'II)II\/'I ra3, aMMHaK, TranicHass H3BECThb, HCramicHasd
U3BECTh, MHUTHEBAsl COJlAa U JIPYrMX), COCTABJATH (POPMYIbI
HCOPraHNM4CeCKUX U OPraHrMYCCKUX BCIICCTB, YPAaBHCHUA
XUMHUYECKUX peaKHHﬁ, 0OBSCHITH HUX CMBICJI; TIOATBCPKIAATH

XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIIMMHU  DKCIIEPUMEHTaMM M 3aIHACAMH
YPaBHEHUN XUMHUYECKUX PEAKIINIA;

- YMEThb YCTAaHABJIMBATh NPHUHALIEKHOCTh  H3YHYECHHBIX

HEOPraHN4YCCKUX M OPraHUYCCKUX BCHICCTB K OMPCACICHHBIC
KJlaccaM ¥ TpYIIaM COCTUHEHNH, XapaKTepU30BaTh UX COCTaB
U Ba)KHEHIIME CBOWCTBA, OMPEACTATh BHIBI XUMHUYECKUX
cBsi3ell (KOBaJICHTHAs, MIOHHAs, METALTHYECKAs, BOJAOPOIHAS),

THUIIBI KPUCTAJUTMYECKUX peleToK BEIECTB;
KJIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIINH;
- chopMupoBaTh  MpPEACTaBICHHUS: O  XUMHYECKOUH

COCTAaBIIAIONIECH €CTECTBEHHOHAyYHOW KapTHHBI MHUpa, POJIU
XUMHHM B TIO3HAHUS SIBIICHUI NOpuUpoibl, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYpPbl JUYHOCTH, €€ (PYHKIHOHAIbHON
rPaMOTHOCTH, HEOOXOJMMOM JJIsi pelIeHHUS MPAKTHUYECKUX
3a]a4 U IKOJOTUYECKH 0OOCHOBAHHOTO OTHOILEHUSI K CBOEMY
3JI0POBBIO U IPUPOTHOM CpEJIE;

- yMETb MPOBOJIUTH PacyeThl MO XUMHUYECKUM GopMynaM U
YpPaBHEHUSIM XMUMHUYECKHUX pEAKIHl C HCHIOJIb30BAHUEM
bu3NYeCKuX BETMYMH, XapaKTepU3YIOUIUX BEIECTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, oO0beMa (HOpMaibHbIE
yCIIOBHSI) Ta30B, KOJMYECTBA BEUIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XUMHUYECKHE 3HaHUsS IS MPHUHSTHUS PEIICHU B
KOHKPETHBIX  JKU3HEHHBIX  CHTYallUsSX, CBSI3aHHBIX C
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BCIICCTBAMHU U UX ITPUMCHCHHUEM

OK 02.
Hcnones3oBats
COBPEMEHHBIE
IIOMCKA, aHaJm3a
UHTEpIIpeTaLHs
nHpopmaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU
BBITIOJTHEHUS
npodeccuoHaIbHOM
NeSITeNIbHOCTH

Cpe/CcTBa

u

JJIL
3agay

B o06s1acTi ICHHOCTH HAyYHOTO TIO3HAHUS:

- cOopMUPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKM W OOIIECTBEHHOW IPAKTUKH,
OCHOBAHHOTO Ha JHanore KYJIbTYP,
CrOCOOCTBYIOIIIETO OCO3HAHHWE CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEpPUICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOM
KyJIbTYypbl KakK CpeICTBa B3aUMOJICHCTBUS MEXIY|
JIOJIbMU U TIO3HAHUS MUDA;

- OCO3HAHWE IIEHHOCTH Hay4HON JESATEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIISATh MIPOEKTHYIO u
HCCIIEA0BATENBCKYIO ACSITEIIBHOCTh HHANBUIYATHHO

U B TpYyIIIE;

Osmagenne YHUBEPCAIbHBIMU
M03HABATECILHBIMH JCHCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BIAJCTh HABBIKAMH TOJy4YeHUS HHPOPMAIMUA W3
HWCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOATEIHHO
OCYILECTBJISATh MOUCK, AaHAJIU3, CUCTEMAaTU3AIUIO0 1
UHTepIpeTanus HHHOPMAITUK PA3TUYHBIX BUIOB U
dhopm mpencTaBIeHUs;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popmaTax ¢ yuyeTom
Ha3Ha4YeHHUsT WHOOPMAIMUM W IEJIEBOW ayJAUTOPHH,
BbIOMpas ONTUMANIbHYIO (OPMY MpPEACTABICHUS U
BU3YyaJIU3alINH;

- OLICHUBATh  JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHopMauu, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPHAM;

- UCTIOJB30BaTh  CpeACTBa WH(OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUM B  pEUICHUU

y4eOHBIMU

- YyMETh TIUIAHUPOBAaTh W  BBINONHITH  XUMHUYECKHIA
OKCIIEPUMEHT (TIPEBpAIICHHUS OPTraHUYECKHX BEIICCTB IPHU
HarpeBaHuu, IOJIyYeHUE ATUJIEHA U HU3YyYEHHE €r0 CBOMCTB,
Ka4eCTBEHHBIC PEaKIMHM Ha aJIbJCTHJIBI, Kpaxmall, YKCYCHYIO
KUCJIOTY;

JeHaTypanus OElKOB TpPHU HarpeBaHWH, [BETHBIE DPEAKIUU
0eNKoB; MPOBOJUTH pEaKLUU MOHHOTO OOMEHa, ONpeaessaTh
Cpedy BOIHBIX pAacTBOPOB, KadeCTBEHHBIE pEaKIUU Ha
cynbdar-, kapOboHaT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHMUSI;
pemaTh dKCrepuMeHTalbHbIe 3a1auu 1o TeMaM "Metamisl" u
"Hemetannbl") B COOTBETCTBUM C TpaBUJIAMH TEXHUKU
0e30MacHOCTH  MpHU  OOpaleHud ¢ BEIIeCTBaMU U
nabopaTopHble 000PYTOBAaHUEM; TMPEJCTABISATH PE3YIbTATHI
XHUMHAYECKOTO JKCIepUMeHTa B (opMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil U (OpMYyIHpPOBATH BBIBOJBI Ha
OCHOBE ATHX PE3y/IbTaTOB;

- yMEThb  aHAJIM3UPOBATh  XUMHUYECKYI0  HHMOpMaIHIO,
MOJIyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmaruu, cetb UHTEpHET 1 pyrue);

- BJaJleTh OCHOBHBIMM METOJAAMHM HAy4yHOTO IO3HAHUS
BELIECTB U XMMHYECKUX sBJICHUH (HAOII0JeHIE, U3MEPEHHE,
JKCIIEPUMEHT, MOIETTUPOBAHUE);

- yMETb MPOBOJIUTH PAcUeThl MO XUMHUYECKUM GopMmyaaM U
YpaBHEHUS XUMHUYECKMX pEaKIuil C HUCHOJIb30BaHUEM
buznyecKuX BETUYMH, XapaKTepU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 0ObeMa (HOpMallbHbIC
YCIIOBHUSI) Ta30B, KOJMYECTBA BEIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMHUYECKHE 3HAHUS Ui MPUHATUS PEIICHUN B
KOHKPETHBIX  JKU3HEHHBIX  CHUTYallUSX, CBS3aHHBIX C
BEIIECTBAMU H UX MPUMEHEHHEM




KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3al[MOHHBIX  3ajay C coOmoIeHIEeM
TpeOOBaHU IPrOHOMUKH, TEXHUKH O€30MMaCHOCTH,
TUTUEHBI, PecypcocOepeKeHMs, TPAaBOBBIX U
THYECKMX  HOpPM, HOpa  UHPOPMALMOHHOU
0e30I1aCHOCTH;

- BJAJETh HAaBbIKAMHU pACHO3HABAaHUS U 3allUThI
nHpopmanuy, MH(OPMALIMOHHON 0e30macHOCTH|
JUYHOCTH;




OK 04.

D¢ dexTuBHO
B3aHMMO/ICIICTBOBATh
paboTaTh

B KOJJICKTHBE U
KOMaHjie

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSATEIBLHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBJIQJICHUE HAaBBIKAMU y4EOHO-UCCIIE0BATEIHCKOM,
MIPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;
OBnazeHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSMU:

6) coBMecTHas AeATEeIbHOCTD:

- TOHMMAaTh U WCMOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOW U UHJIMBUIyalbHOU paboThI;

- TMpPUHUMATh 1ETH COBMECTHOM JI€ATEIbHOCTH,
OpPraHU30BBIBATH M KOOPAMHUPOBATH NEHCTBUS 110 €€
OCTHXKEHUS: COCTaBJIATh  IIJIaH JICNCTBHH,
pacnpenensiaTb pojad C Y4eTOM YMEHUW Y4YaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJUHUPOBATH U BBITIOJIHATH PAOOTY B YCIOBUSIX
peanbHOTO, BUPTYaTbHOTO ¥ KOMOMHHUPOBAHHOTO
B3aMMOJICHCTBUS;

- OCYLIECTBJIATh IO3UTHUBHOE CTPATETHYECKOE
[IOBEJICHUE B PA3JINYHBIX  CHUTYalUsiX, IPOSBIISTH
TBOPUYECTBO U BOOOpaskeHHE, ObITh HHUIIUATUBHBIM
OBnageHue YHHUBEPCAIBHBIMU  PEryJISATUBHBIMHU
NEUCTBUSIMU:

T') IPUHTHE ce0s U IPYTUX JHOJICH:

- IPUHUMAaTh MOTHUBBI U APTYMEHTHI IPYTUX JIFOEH
IIPU aHAJIM3€ PE3YIbTAaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO APYIUX JHOJCH Ha
OIIINOKU;

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU
JPYroro 4ejioBeKa;

- YMETb IUIAHUPOBATh U BBIOJHATH XUMUYECKUI IKCIIEPUMEHT]
(mpeBpallleHUsT OpPraHUYECKUX BELIECTB IpU HArpeBaHUM,
MOJIyYE€HUE STUJIEHA U HU3Y4YEHUE €r0 CBOWCTB, KaU€CTBEHHBIE
peaKkuuu Ha ajlbJeru/Ibl, KpaxMaj, YKCYCHYIO KUCIIOTY;
JeHaTypauus. O€JIKOB IpU HAarpeBaHWM, I[BETHBIE DPEAKIIMH
0eJIKOB; IPOBOUTH PEAKIIUN HMOHHOI'O oOMeHa,
OIpeNeNATh Cpeay BOJIHBIX pacTBOpPOB, KaueCTBEHHBIE)
peakuuun Ha cyabdar-, KapOOHaT- U XJIOPUI-AHUOHBI, HA
KaTUOH aMMOHHS; pellaTh AIKCHEpUMEHTaJbHbIE 3aJaud IO
temaM "Mertamisl" u  "Hemertamnwl") B COOTBETCTBHM
IpaBWIaMHU TEXHUKU O€30MacHOCTH MpH OOpaleHUH ¢
BElIECTBAaMU U J1ab0OpaTopHble 000PYA0BAHUEM; TIPECTABIIATH
pe3yabTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opme 3amuc
YpaBHEHUN COOTBETCTBYIOUIUX peakuuidl u (HopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3Yy/IbTATOB




OK 07.

CopeilicTBoBaThH
COXpaHEHHIO
OKpYKaroleu cpenpl,
pecypcocOepexeHuIo,
NPUMEHSATh 3HaHUS 00
M3MEHEHHUH KJIMMAaTa,
NPUHIUIBL  OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ (HEeKTUBHO TEUCTBOBATH B
Ype3BBIUYAHHBIX CHUTYAIHIX

B 06nacti 3K0I0TMYECKOT0 BOCITUTAHUS:

- c(hOpMHUPOBAHHOCTh  AKOJOTHUECKOW  KYJIbTYpHI,
NOHMMAHHUE  BIMSHUSA  COLMAJIbHO-3KOHOMHYECKUX
IIPOLECCOB HA COCTOSIHME MPHUPOJHON M COLMAIBHOM
cpensl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa
IKOJIOTHYECKHX TIPOOIIeM;

- IUIAHHUPOBAaHHE W OCYIIECTBICHUE JIEHCTBUM B
OKpYXKalolllel cpelle Ha OCHOBE 3HAHUS IEJei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUITHE IEHCTBUM, IPUHOCAIINX BpEL
OKpYKalollen cpee;

- yMEHHE  TPOrHO3UPOBATH
9KOJIOTHYECKHE  TOCIEICTBUSA
JENCTBUM, MPEJOTBPALLATh UX;

- pacUIMpEeHUE OMbITa IeATEIbHOCTH 3KOJOTHYECKON
HaIpaBJIEHHOCTH;

- OBJIQJICHHE HaBBIKAMH y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOW M COIMAJIbHOU
JESTENbHOCTH;

HeOJIaronpusITHbIE
PEIIPUHIMAEMBIX

- chopMupoBaTh  MPEACTABICHHUS: O  XUMHUYECKOH
COCTAaBJIAIOIIEH €CTECTBEHHOHAyYHOM KapTUHBI MHUpaA, pOJIU
XMMUW B TIO3HAHWU SIBICHUH TPUPOIBI, B (OPMHPOBAHUU
MBILIUICHUSI W KYJIBTYpPHl JHYHOCTH, €€ (yHKIHMOHAIHHON
rPaMOTHOCTH, HEOOXOJMMOM ISl pelIeHHs MPAKTHYECKUX
3aa4 ¥ 9KOJIOTUYECKA 0OOCHOBAHHOI'O OTHOLIEHUSI K CBOEMY
30POBBIO U IPUPOJHOM CpeEaeE;

- YMETh co0mo1aTh IIpaBUIIa JKOJIOTUYECKHU
1enecooOpasHoro  MOBEAEHUS B OBITY U TPYAOBOH
JESTEIbHOCTH B 1LIENSAX COXPAaHEHUS CBOEro 370pOBbS U
OKpY)Kalollled MPUPOJHOU Cpellbl; YYUTHIBATh OMACHOCTh
BO3JICICTBUS HA )KUBbIE OPraHU3MbI ONpPECTIEHHBIX BEIECTB,
IIOHUMAass CMBICJI TIOKa3aTens NpPeleabHON  JOIMYCTUMOU
KOHLEHTpPALUU
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K 5.1. Cobupatb
UCXOJHbIC JaHHBIC IS
pa3paboOTKH  MPOCKTHOU
JTOKYMEHTAIHH Ha
UH(POPMAIMOHHYIO
CHCTEMY.

- cO371aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ y4eTOM
Ha3HaueHUs HMH(OpPMAIMK W IIENICBOW ayAWTOPHH,
BbIOMpass ONTUMAbHYI0 (OpPMYy IMpEACTAaBICHUS U
BU3yaJIM3alluM; -  OLEHUBATb  JIOCTOBEPHOCTH,
uHpOpManuu, e

IMpaBOBbBIM MW  MOPAJIBHO-3TUYCCKUM HOpPMaM;

JETUTUMHOCTD COOTBCTCTBUC

HCIIOJI30BaTh cpeacTBa

KOMMYHHKAIIUOHHBIX

MH(OPMALMOHHBIX U
TEXHOJIOTUH B  PEIICHHUH
KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX 51

OpraHU3alMOHHBIX 3a1a4 c coOnroieHneM
TpeOOBaHUN JPrOHOMHKH, TEXHHKU O€30MaCHOCTH,
TUTHEHBI,  pecypcocOepekeHus,

HODPM,

IMPaBOBBIX n

ITUYECKUX HOpM nH(OPMaLIMOHHON
0€30MacHOCTH; - BJIQJICTh HaBBIKAMHU PACIO3HABAHUS
U 3amuThl  wHGOpMAaIMH,  WHOOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH, - YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHBIE MOCJICICTBHSI

NPEINPUHUMAEMBIX JIEUCTBUM, MPEAOTBpALATh UX; -

OKOJIOTHYCCKHUEC

paclIupeHre OIbITa JACATCIbHOCTH JKOJOTHYECKOM
HaIpaBJICHHOCTH; - OBJAJCHHE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOM M  COIMAJIbHOMU
JIESITEILHOCTH.

coOJIr01aTh HKOJIOTUUYECKHA

- yMETb
1eaecoo0pa3zHoro

IpaBuIIa

MOBEJeHUsT B OBITY W TPYAOBOM

JIEATEIIbHOCTA B LEJISIX COXPAHEHHS CBOErO 3JI0POBbS M
OKpYXKalollle MPUPOAHOM CpEeIbl; YUYUTHIBATH OMACHOCTH
BO3/ECHCTBUS HA )KUBBIE OPraHU3Mbl ONIPEACIICHHBIX BEIIECTB,
MOHUMAasi CMBICH TIOKa3aTessl MPEeNeIbHOM JIOMyCTUMOM
KOHIEHTpAILUK; - YMETh MPOTHO3UPOBATh, AHAITU3UPOBATH U
OIIEHWBATh C TO3MIMK OKOJOTHYECKOW  0e30MacHOCTH
MOCJIEICTBUSI OBITOBOM W TPOU3BOACTBEHHOU NEATEIHHOCTH
JeJI0BeKa, CBSI3aHHOM C

nepepabOTKONW  BEIECTB;

HCIIOJIB30BaTh IMOJTYYCHHBIC 3HaHUA JJIsL

TpaMOTHBIX peIHeHI/Iﬁ HpO6J'IeM B CUTyalUsAaX, CBA3aHHBIX C

MMPUHATHA

XUMHEH.
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OcBoeHnue coaepxkanus oomeoOpazopatenbHol qucuuIuinabl O1.12 Xumus
o0ecreynBaeT JOCTUKEHUE CTYIEHTaMHU CIAEAYIOIUX PE3yIbTaTOB!

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHs» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHOH M BOCHUTATENbHOW JESTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMd POCCUHCKOrO TPa)KAaHCKOTO OOLIECTBA, MPUHATHIMU B OOILECTBE
HOPMaMM W TpaBWIaMH  TOBEACHHUS,  CHOCOOCTBYIOIIMMH  IpOLEcCaM
CaMOMO3HaHMUs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJaromuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUSA TMpeaMera «XHUMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MNPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) Trpa’kJaHCKOTO BOCITUTAHUS:

OCO3HAaHUS  OOy4YarOIIUMHUCS ~ CBOMX  KOHCTUTYLMOHHBIX  TIpaB |
00513aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

NpEACTaBICHUS O COLMAIBHBIX HOPMaxX MW TNpaBUIaX MEKIMYHOCTHBIX
OTHOIICHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JAESATENIbHOCTH TNpPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W IMO3HABATENbHBIX 3aJ1au, BHITIOJTHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U
apryMeHTBI IPYTUX MPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) TaTPUOTUYECKOTO BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY M HAayYHOMY HACIEIUIO
OTCUYECTBCHHON XUMMH;

yBOXEHHUS K MPOIIECCY TBOpPUECTBA B OOJACTH TEOPUU M MPAKTUUECKOTO
NPUMEHEHHUS] XUMUHU, OCO3HAHMUS TOTO, YTO JOCTWIKEHHUS HAYKU €CTh Pe3yJIbTat
JUINTETTFHBIX ~ HAONIONCHHM, KPOIMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

UHTEpECa M I[O3HABATEJIbHBIX MOTHMBOB B IMOJYYEHHH U TOCIEIYIOIIEM
aHanu3e MHQPOPMAIIMU O TEPETOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMHH;

3) YyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OILIGHWBATh  CUTYyalldM, CBS3aHHBIE C  XUMHUYECKUMU
SABJICHUSIMH, U NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOpaIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

TFOTOBHOCTH OLIEHHBATh CBOE IOBEJICHHWE U IMOCTYIKH CBOMX TOBapHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME TMOCIEICTBUUA 3THUX
MOCTYIIKOB;

4)  (dhopmMupOBaHUA KYJIbTYPhI 3I0POBBS:

MIOHUMAaHUS LIEHHOCTEH 3J0poBOoro M 0Oe30MacHoro ooOpas3a JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;
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coOJIIoIcHUsT MpaBwil OE€30MacHOro OOpallleHHs] C BEIIECTBAMH B OBITY,
[IOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHMMAHHUS [IEHHOCTH TpaBWI HWHAUBUIYATBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TOCJEACTBUN U HEMPUSATUS BPEIHBIX MPUBBIUCK (YyHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS! );

5) TpyaOBOTrO BOCIIUTAHUA:

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-MCCIIeIOBATEIbCKOM
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  Apyrux BHJAX
NeSATeNTbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTHE B PEIICHUU NPAKTUYECKUX 3a7ay
COLIMAJILHOM HANpPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTepeca K MPaKTUYECKOMY U3yUYeHHUI0 podeccuil pa3audyHoro pojaa, B TOM
YHCJie HA OCHOBE MPUMEHEHHUsI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TPyAa U pe3ysibTaTaM TPYJI0BOU JEATeIIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHJMBUAYAJIbHOW TPAacKTOPUHU
oOpazoBanus, Oyaymed mnpodeccun M peaau3anid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CTOCOOHOCTEH K XMMHUU, HUHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) SKOJIOrMYECKOTO BOCIUTAHUS:

HKOJIOTHYECKHU II€JIECO00PAa3HOr0 OTHOLICHHUS K TPHUPOJE, KaK UCTOUYHUKY
CYILIECTBOBAHHMS )KM3HU HA 3€MIIE;

NOHUMAaHHS TI00ANBHOTO XapaKTepa SKOJOTUYECKUX MpPoOIeM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEBI;

OCO3HAHMSI HEOOXOIUMOCTH HCIIOJIb30BAHUA JOCTIKEHUNW XUMHUH IS
pelIeHns BOPOCOB PAllMOHAJIBHOTO MPUPOJONOIb30BaHNUS;

AKTUBHOIO HENPUATUS JCUCTBHM, TMPUHOCIIIUX BPEI OKPYKAOUIEH
NPUPOJHON Ccpefie, YMEHHsSI TPOTHO3MPOBATH HEOIArONPHUSTHBIE JKOJIOTUYECKHE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJU4Usl  PAa3BUTOrO  SKOJOTMYECKOI'O  MBIILIEHUS,  AKOJOTHYECKOMN
KyJbTYpbl, OIbITAa JAESATEIBHOCTH HKOJOIMYECKONM HAIMpPABICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MpaKTHKE, CIOCOOHOCTM M YMEHHS AaKTHBHO HPOTUBOCTOSTH HUIACOJIOTHUU
xemodoouwu;

7) LIEHHOCTH HAy4YHOT'O MO3HAHUSL:

chopmupoBaHHOE™ MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUs cHeuudUKU XUMHUM Kak HayKd, OCO3HaHusA €€ poJih B
dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpeACTaBIeHUs 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpPaHECHUS
MIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCO0OOM 3HAYUMOCTH XHMHUHU JJISI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBICHHOCTH W BaXXHOM pOJIH B
CO3/IJaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpPbl, PEIICHUHU TJI00ANIBHBIX MPoOIieM
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YCTOMYMBOIO Pa3BUTUA YEIOBEUYECTBA - CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, OOECIIEUEHUU YCIOBHM
YCHEIIHOI'0 TpyJa M 3KOJOTMYECKH KOMQPOPTHOM KHU3HUM KaXKIOrO 4WICHa
o0I11ecTBa;

€CTECTBEHHO-HAYyYHOM TI'PAMOTHOCTU: IIOHMMAHMUS CYIIHOCTH METOJ0B
MO3HAHUS, WCIOJNB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCHOJIb30BATh
MOJIy4aeMble 3HAHMS JIJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAlOUIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAaHHBIE 3aKIIOYEHHS Ha
OCHOBE HayyHbIX ()aKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HaHUS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKON AEATEIIbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTM K  HENpPEphIBHOMY O0pa3oBaHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAaHUN [0 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpy/a B Pa3iINYHbIX chepax MpodpecCuoHaATbHON
NEATENbHOCTH.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHHS YU€OHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHMsl BKIIOYAIOT:

3HauuMble A8 (GOPMHUPOBAHUS  MHMPOBO33PEHMSI  OOydaroIUXCs
MEXIUCIUIUINHAPHBIE (MEXIpPEeIMETHbIE) OOIIEHAayUYHbIE MOHATHUS, OTPA’KAIOLINe
[IEJIOCTHOCTh HAay4YHOH KapTUHBI MHUpa M CHEHU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEI0BaHUE, HAOIIOICHHE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHHUBEpCaJlbHbIE yueOHbIE JeHCTBUS (IT03HAaBaTEIbHbIE, KOMMYHUKATHBHBIE,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJarommuxcs HCII0JIb30BaTh OCBOCHHBIE

MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS W YHUBEpPCAJbHBIC yUeOHBIS
JNEUCTBUA B II03HABATEIILHON U COLIMAJIbLHOUN IIPAKTHUKE.

MertanpeagMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TI03HABATCIIbHBIMH, KOMMYHHKATHBHBIMA W PETYJIATHBHBIMHU
JCVUCTBUSIMU.

OBnajicHHe YHUBEPCATHHBIMU YI€OHBIMH TT03HABATCIILHBIMU JICHCTBHAMU

1) 0a30BbIC JIOTHUECKHE JICHCTBUS:

CaMOCTOSITEIbHO  (QOPMYIMPOBaTH M aKTyaJdu3UpoBaTh  Ipolliemy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENENIATh 1ENu ACATEIbHOCTH, 3ajlaBas MapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABJICHHBIMHU LIEJISIMH;

HCIOJIB30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS -
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAHABJIMBATHh MX B3aUMOCBS3b,
HCTOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS JJIsi OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHUI;
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BLIOMpATh OCHOBAHUS W KPUTEPUU IS KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKHUX PEaKIUM;

yCTaHABIMBATh MPUUYUHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, JCAyKTUBHBIC, IIO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATH B MPOIECCe MO3HAHUS, UCTIOIb3YyEeMble B XMMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJEIH, TPEOOPA30BBIBATH MOJICIIbHBIC MPEICTABICHUS - XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas QGopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu - TpH PElICHUH Y4YeOHBIX IMO3HABATEJIPHBIX W MPAKTHYECKUX 3ajad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABIICHUS JJIS BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a3oBbIC HMCCIIEIOBATEILCKUE ICHCTBHS

BJIAJIETh OCHOBAMHM METOJOB HAYYHOT'O TMO3HAHMS BEIICCTB U XUMHUYECKUX
pEeaKLHnii;

dbopmynupoBaTh 1€MW M 3aJa4d  UCCJIEJOBaHUS,  HCIOJH30BaTh
MOCTaBJICHHBIE U CaMOCTOSITEIBLHO C(HOPMYJIUPOBAHHBIC BOIMPOCHI B KAyeCTBE
WHCTPYMEHTA TO3HAHUS W OCHOBBI JUIsi (POPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE
PaBUIBHOCTU BBICKA3BIBAEMBIX CYXKICHUH;,

BJIAJETh HABBIKAMU CaMOCTOATEJBHOIO IUIAHUPOBAHUS W IPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0/IaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIECIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIeOBATEILCKOM W MPOSKTHOM
JESTEIBHOCTH, TMPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB pEIICHHS MPAKTHYECKUX 3aJad, NPUMEHEHUIO pa3InYHbIX
METOJ0B MO3HAHUS.

3) pabota c uHpopManmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWH(popmanuu (Hay4dHO-
MOMyJsipHAass JUTEpaTypa XUMHYECKOTO COJEp)KaHUsA, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHETa), aHAaTM3UpOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OpM
MpeACTaBICHUSA, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaTH 3aNIPOCHl U MPUMEHSATH PA3IMYHBIC METOJbI TIPHU TIOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIEHHOTO THUIIA;

NpUOOPETaTh OMBIT HCIOJIB30BaHUA WH(HOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANIbHYIO  (OpMy  TIpeACTaBICHUS
uHopmanuu (cxemsl, rpaduKu, AUArPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);

WCIIOJB30BaTh HAyYHBIM SI3bIK B KadyecTBE CpeAcTBa Ipu padbore ¢
XUMUYECKOW uH(MOpMalMeil: NpUMEHSATh MeXnpeaMeTHble ((dusnyeckue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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WCIIOJB30BaTh U MPeoO0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CpPEICTBA
HATrJISTHOCTH.

OBiazieHre YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU JEUCTBUSAMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXKJaeMOU TEMbI B XOJI€ TUaJiora U/ Ui
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS TTPEJJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN PE3yJbTaTOB IMO3HABATEIBHOW NIESITEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBHIMOJIHEHUH
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIECTB, peaIM3allid Y4eOHOTO MpoeKTa U (hOPMYJIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMKA B
X0J1e 00CYXJICHUSI U 0OMEHa MHEHUSIMH.

OBiiajieHre YHUBEPCATBbHBIMU PETYJISITUBHBIMU JIECTBUSIMU

CaMOCTOSITEILHO TIJIAHUPOBATh M OCYIIECTBIISITh CBOIO TO3HABATEIIHLHYIO
NEATeNbHOCTh, OMNpeaessiss €€ LeJd W 3aJadyd, KOHTPOJUPOBATH U MO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOpUTM JIEUCTBUU TpHU
BHITIOJIHCHUU YYEOHBIX M HCCIEIOBAaTEIbCKUX 3a/lad, BBIOMpaTh Hauboee
3 PeKTUBHBIN C€MOCOO0 MX pelieHuss ¢ Y4ETOM TMOJYyYCeHHS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIIECTBIIATH CAMOKOHTPOJIb CBOEH JIESATEIBHOCTH HA OCHOBE CaMOaHaIN3a
U CaMOOLICHKH.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS TMPOTPAMMBI  CpPeIHEro  oOIIero
oOpa3oBaHus MO XMMUU Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha OOECIEUYECHHE
IPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHOW M OOIIEKYJIbTYPHON IOJATOTOBKH
oOydaromuxca. OHM BKJIIOYAIOT crendduyueckue g y4eOHOro mnpeamera
«XuMUs» HaydHble 3HAHMUS, YMCHHS W CIOCOOBI JEHCTBHM 110 OCBOCHUIO,
MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHUM, BHUJIBI JACSTEIBHOCTH O TOTYYEHUIO
HOBOTO 3HAHWS M TNPUMEHEHUIO 3HAHUW B PA3IMUYHBIX YYE€OHBIX U pPEaATbHBIX
KA3HECHHBIX CHUTyalUsX, CBA3aHHBIX C XuMueW. B mnporpamme no xumuu
IIPEAMETHBIE PE3YIIBTATHI PEACTABIICHBI 10 TOJaM U3YUYCHHUS.

K xonmy o6yuenus B 10 kiacce mpeamMeTHbIC pe3yiIbTaThl OCBOSHUS Kypca
«Oprannyeckas XMMHsI» OTPakKaroT:

c(hOpMHUPOBAHHOCTh MPEJACTABICHUNA O XHUMHYSCKOW COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUMU
npupoAbl, B (QOPMUPOBAHHM  MBIIUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /TS PEIICHUS PAKTHYCCKUX 3a1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOPAsl BKIIFOYAET:

OCHOBOIIOJIAraolIle MOHATUS (XMMHUYECKUW AJIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKasI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas U COKpaIEHHAs), MOJb, MOJIApHas
Macca, MOJIApPHbIA 00BEM, YIJIEpOJIHBIN CKejeT, (YyHKIHOHANIbHAS TpYIIa,
paguKal, U30MEPUs, U30MEPBI, TOMOJOTHYECKUN P, TOMOJIOTH, YTI€BOIOPOIBI,
KUCJIOPOJI M a30TCOJAEpKAIIUE COCIUHEHUsS, MOHOMEpP, IMOJIUMEp, CTPYKTYPHOE

16



3BEHO, BEICOKOMOJICKYJISIPHBIE COSTUHEHMS );

TEOPUM U 3aKOHBI (TEOpHUsi CTPOCHUS OpraHuueckux BemiectB A.M.
BytnepoBa, 3ak0H coXpaHEHHUsI MaCChl BEILECTB);

3aKOHOMEPHOCTH, CHMBOJIUYECKUH S3bIK XUMUU;

MHUPOBO33PEHUYECCKUE 3HAHUS, JIeKAI[UE B OCHOBE TOHUMAHUS MPUUUHHOCTH
U CUCTEMHOCTH XUMHUYECKHUX SIBICHUM, (PaKTOJOTHUYECKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYy4YeHUU U O€30MacCHOM HCIOJIb30BAaHUM BAXKHEHIITUX OPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBJISATH XapaKTepHbIE MPU3HAKU TOHATHH,
yCTaHABIIMBATh WX B3aMMOCBS3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TPU
OMHMCAHUU COCTaBa, CTPOSHUSI ¥ IPEBPAICHUN OPTaHUYECKUX COCTUHEHUIH;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEHIECTB U  YpPaBHEHHM XUMUYECKUX PEaKIIHi,
W3rOTaBIMBATh MOJIEIU MOJIEKYJ OPTaHMYECKHX BEIIECTB IS WJUIFOCTPAIIUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABJIMBATH MPUHAIIC)KHOCTh M3YUEHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeaéHHOMY
KJIacCy/TpyIIe COCIUHEHUN (YIJIeBOJAOPOAbI, KHCJIOPOJ U a30TCOJAEpIKallue
COCJIMHEHUS, BBICOKOMOJICKYJIIPHbIE COCJIWHEHMsI), J1aBaTh WM Ha3BaHHS TIO
cucrematndeckorr HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHMsS OTIEJIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMWIEH, alleTUJIEH,
ATWJICHIJIMKOJb, TJIHLEPUH, (eHos, (QopManbIerui, aleTaabIerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTa, TJIFOK034,
bpyKTO3a, Kpaxmal, [eJTI0I03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENETATh BHUJIBI XUMHYECKOW CBSI3H B
OPraHMYECKUX COCAMHECHUSIX (OIMHAPHBIC U KPaTHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHATH TOJIOKEHHSI TEOPUU CTPOCHUS
oprannyeckux BemectB A.M. bytinepoBa niis 00bICHEHUS 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3AaKOH COXPAHEHHUS MacChl BELIECTB;

chOpMHPOBAaHHOCTh ~ YMEHHMH  XapaKTepHU30BaTh  COCTaB, CTPOCHHE,
dusznueckne U XUMHUYECKHME CBOMCTBA TUMUYHBIX TMPEICTABUTEICH pa3IMYHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, AlETUJIEH,
Oyramuen-1,3, mermnOyramuen-1,3, GeH30J, METaHOJ], 3TAaHOJ, STHUJICHIJIUKOJb,
TJIALEPUH, (EHOJI, aleTalbJeru/, MypaBbHHAas W YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxMmall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), UIUTIOCTPUPOBATh T€HETUUYECKYIO
CBSA3b MEXJY HUMHU YpPaBHEHUSMH COOTBETCTBYIOUIMX XUMHUUYECKUX PEAKIUU C
MCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKH
YTIEBOJAOPOMHOTO CBHIpbS (HEDTh, NPUPOAHBIA Ta3, Yroib), CIOCOOBI HX
nepepadoTKU U MPaAKTHUYECKOE MPUMEHEHHE MTPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYUCICHUSA [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIH NPOJYKTOB PEAKIUN);
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c(hOpMUPOBAHHOCTh YMEHHMI BIAJIETh CUCTEMOM 3HAHUU OO0 OCHOBHBIX
METO/IaX HaYYHOr0 MO3HAHUA, UCTIOJIb3YEMbIX B XUMHUH MPU U3YUYEHUU BEILECTB U
XUMUYECKUX SIBIICHUN (HaOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHNE),
WCMOJIb30BATh CHCTEMHBIE XHUMHUUYECKHE 3HAHUS Uil TPUHATHS PEUNICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHHEM;

chOpMUPOBAHHOCTh ~ YMEHHH  COOJNIIOJAaTh  MpaBWIa  MOJb30BAHUS
XUMUYECKOW TMOCYy0il W 1abopaTopHBIM O0OOpYyIOBaHUEM, a TaKXkKe IpaBuia
oOpallieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMH IO BBITTOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh U BBINOJHATh XUMHUYECKHM
AKCTIEPUMEHT (TIpEeBpaIleHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, NOJIYUCHUE
ATUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE pEAKIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENKOB MPU HarpeBaHWM, IIBETHBIC PEAKIMU OETKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTH TMpU OOpalIeHUH C
BEIIECTBAMU U J1A0OPAaTOPHBIM OOOPYJAOBaHUEM, TMPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucCHh YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPHUTHYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uH(OpMaIMIO, TOJIyYaeMyK U3 pPa3HBIX HWCTOYHUKOB (CpeJCTBa MacCOBOU
uHdopMmanmu, MHTEpHET U APYTUX);

chOpMHUPOBAaHHOCTh ~ YMEHHMM  COOJIOJaTh  MpaBWiIa  KOJOTHYCCKH
11eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JESATEIBHOCTH B IEIAX
COXPaHEHUsI CBOETr0 3J0POBbS U OKPYKAKMIEW MPUPOJHOU Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCUCTBUS HA JKUBBICE OPraHU3MbI ONPEHACITEHHBIX OPTaHUYECKUX
BEIIECTB, TMOHMUMas cMbici mnokazarens IIJIK (mpenenbHO  momycTUMOM
KOHIICHTpAIIMM), TOSCHATHP HA  INPUMEpPax  CIOCOOBI  yYMEHBIICHUS U
MPEIOTBPALLICHUS UX BPEIHOTO BO3JCUCTBUA HA OPraHU3M YEJIOBEKA;

0151 O0YYaIOMUXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI: YMCHHUE
IPUMEHATh 3HAaHHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB H
XHUMHYECKUX SIBJICHUI;

JUISL  CIIETIBIX W CIA0OBUISMIIMX OOyYarouuxcsi: YMEHHE HCIIOIb30BaTh
penbedHO TOUeUHYIO cHcTeMy oOo3HadueHui JI. bpaiinsg mis 3anmucu XUMHYECKUX
dbopmy.

K xonmy o6yuenus B 11 kiacce nmpeameTHbIe pe3yibTaThl OCBOSHUSI Kypca
«OO0111ast 1 HEOpraHUYecKasi XUMHUS» OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHUM O XHMHYCCKOW COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B TO3HAHUM SBIICHUU
npuposibl, B (OPMUPOBAHUM MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /TS PEIICHUS MPAKTHIECKUX 3a1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOPAsi BKIIIOYAECT:

OCHOBOIIOJIAraoIIne MOHATUS (XUMUYECKUM 3JIEMEHT, aTOM, U30TOM, S-, p-,
Ccl- anekTpoHHBIE OpPOWMTATM aTOMOB, MOH, MOJIEKYJd, MOJb, MOJIAPHBIA O0BEM,
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BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIICHUSA, XUMUYECKasl CBS3b
(KoBaJeHTHAsl, MOHHAS, METAJNTMYECKAsi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl pelIéTKa,
TUNBl ~XAMUYECKUX  PEaKUUil, pPacTBOp, ODJECKTPOJIMTHI,  HEIJIEKTPOJHUTHI,
AJEKTPOJIUTHYECKAST JIUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOU peakIuu, XUMUUECKOE PaBHOBECHUE);

TEOPUHM U  3aKOHBI  (TEOpUs  AJICKTPOJMTHUYECKONW  JUCCOIMAIUU,
nepuoanyeckuit 3akoH [[.M. MeHneneeBa, 3aKOH COXpPAaHEHHUS MacChl BEIIECTB,
3aKOH COXpPAaHEHHUS W TMPEBpaAIllCHUs] JHEPTrUUd MPU XUMUUYECKUX PEaKIHUiX),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3bIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHUS,
JIe)KalllME B OCHOBE TMOHUMAHMUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
SBJICHUHN, (PaKTOIOTMYECKUE CBEJACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJIb30BAHUM BaKHEUIIINX HEOPTraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEpHbIE MPU3HAKU TOHATHH,
yCTaHABJIMBAaTh UX B3aMMOCBSI3b, MCIOJIb30BAThH COOTBETCTBYIOIIME TMOHSTHUS MPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUIT;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHYECKYIO CHUMBOJIMKY IS
cocTaBieHus (OpMyJN BEIIECTB U  ypaBHEHUNW  XMUMHUYECKHX  PEaKIIHM,
cucreMarnueckyto HomeHkatypy (ILIPAC) u TpuBuanbHbie HA3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid Tra3, YIVICKUCHBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAs U3BECTh, MUTHEBAS CO/IA, TUPHUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh yYMEHUH  OMNpENEessaTh BaJEHTHOCTh M  CTENEeHb
OKHCJIEHHUSI XUMHUYECKHX 3JIEMEHTOB B COEAMHEHHUAX pa3JIMYHOTO COCTaBa, BUJ
XUMUYECKOW CBSI3M (KOBAJEHTHAsl, HOHHAs, MeETaJUIM4ecKas, BOJIOPOJIHAs) B
COEIMHEHUAX, TUIl KPUCTAIUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBA (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsI, METAJUIMYECKasA), XapaKTep Cpelbl B BOAHBIX PacTBOpax
HEOPTraHWYECKUX COCIUHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHaBIIUBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K OMNpeneiaEHHOMY Kiaccy/Tpymre
COeIMHEHU (TPOCThIE BEUIECTBA - METAJUIbl U HEMETAJUIbl, OKCUJIbI, OCHOBAHMUS,
KHUCIIOTBHI, aM()OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICT MEPUOJIUYECKOTO 3aKOHA
.M. MenneneeBa W AEMOHCTPUPOBATH  €r0  CHCTEMATHU3UPYIOIIYIO,
OOBSCHUTEIHHYIO ¥ TIPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMHPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 23JIeMEHTOB 1-4 mnepuonoB llepmoamueckoil cCHUCTEMBI
XuMHYeckux anemeHTtoB JI.M. MenaeneeBa, HCIONb3ys MOHATUSA «S-, p-, d-
AJIEKTPOHHBIE opOuTanny, «QHEPreTUYECKUe YPOBHHY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
1o nepuojam u rpynnam [lepruonndeckoil cucTeMbl XUMHYECKUX dyieMeHToB J[.1.
Menpaeneena;

c(hOpMUPOBAHHOCTh yYMEHUW  XapakTEepu3OBaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE T'E€HETHYECKOW CBSI3M MEXIY HEOPraHMYEeCKHUMU
BEIIECTBAMU C IMOMOILBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;
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c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATH XUMUYECKUE PEAKIMH IO
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEAarupylolluX BEIIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPaBHEHUS PEAKIUNA Pa3IUYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBHUS, TIPH KOTOPBIX ITH PEAKIIUHA UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUHU, MOJATBEPKIAIOIIHE
KAueCTBEHHBIH COCTaB pa3JUYHBIX HEOPTraHUYECKUX BEIIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTraHUUECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PpaCKpBIBaTh CYIIHOCTh OKHUCIUTEILHO-
BOCCTAHOBHTEJIbHBIX PEAKIUN MOCPEJACTBOM COCTaBIICHHUS DJIEKTPOHHOro OanaHca
ATUX PEAKIUN;

chOpMUPOBAHHOCTh  YMEHUM  OOBSICHATH  3aBUCHUMOCTH  CKOPOCTH
XUMUYECKOM peakluu OT Pa3IuYHbIX (AKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHUS

B 3aBUCUMOCTH OT BHEIIHETO Bo3aeicTBus (mpunmun Jle [llatense);

c(hOpMUPOBAHHOCTh yMEHUN XapaKTepH30BaTh XHUMHYECKHE TIPOIIECCHI,
JIeXKaIue B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIIeMax XUMHUECKOTO MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHSITHSI «MaccoBas JOJIA BEIeCTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUN ra3oB
IpU XMMUYECKUX PEaklMsIX, MacChl BEUIECTBA WM 00BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHSI MACCHI
BEILECTB, MPEBPAILCHNS U COXPAHECHUS SHEPTHH;

chOpMHPOBAaHHOCT, ~ YMEHHMH  coONIoAaTh  MpaBWia  IOJb30BAHUS
XUMHYECKOW TOCylod U J1abopaTopHbIM O0OpYyIOBaHHEM, a TakkKe IpaBuia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSMH IO BBIMTOJIHEHHUIO
71a00pPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHWI IUTAHUPOBATH U BBIMIONHITH XUMHYECKUI
AKCHEPUMEHT (pa3iioKeHUE MEPOKCHAA BOJOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpeNIeNICHHEe CpeAbl pPacTBOPOB BEIIECTB € MOMOIIBID YHUBEPCAIBHOIO
WHIUKATOpa, BIUSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakiuu Ha cyinbdaT-, KapOoHAT- H
XJIOpUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE JKCIEPUMEHTANBHBIX 33Ja4 IO
TeMaMm «Mertamie» u «Hemeramnbl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIleHNH C BEMIECTBAMHU M JTaOOPATOPHBIM O00OPYIOBAHHEM,
MPEACTaBIATh PE3YJAbTAThl XUMHYECKOrO0 DJKCIepuMEHTa B (opMe 3amucu
YpaBHEHHUM COOTBETCTBYIOIIUX pPEAKIUA U (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
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KOMMYHUKaLUK, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHMI  CcOOJNOJAaTh  MpaBujia  IKOJOTHUYECKHU
LeJecO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsS] CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTaHU3MBbI ONPE/IETEHHBIX BEILIECTB, TOHUMAs
cmpicnt mokazarenss IIJIK, moscHsAT, Ha mnpumepax cHocoObl yYMEHBIICHHS H
MpeI0TBpalleHHs UX BPEAHOTO BO3ACHCTBUS HA OPraHu3M YEJIOBEKa;

JUIsE 00yYarouIuxcsi ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3]I0POBbSI: YMEHHUE
MPUMEHATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMHYECKUX SBICHU;

JUISL  CIIETIBIX W CA0OBUASIIMX OOydYaroUuxcsi: YMEHHE HCIIOJIb30BaTh
penbeHO ToueUHYyI0 cucTeMy obo3HadueHuii JI. bpaiins nms 3anucu XUMUYECKUX
dbopmyi.

B pe3synbraTte ocBOeHUS y4eOHOW NUCUMILIMHBI B COOTBETCTBUU C paboueit
IpOrpaMmMon BOCITUTaHUS o0OpazoBarenbHON pOrpaMMbl CpEIIHETrOo
npodeccuoHaIbHOr0 00pa3oBaHus MOJATOTOBKH CIIELUAIUCTOB CPEIHETO 3BEHA 10
cnermanbHoctd  09.02.07 UudopmanmonHsie cucteMbl W NPOrpaMMHUPOBAHHE
peanu3yeTcsl BOCMUTATEIbHAS 1€JIb - JIMYHOCTHOE PAa3BUTHE OOYHAIOMIMXCA U HX
COLIMANIM3AIIMS, TIPOSIBISIONIMECS B PA3BUTUM UX I[O3UTHUBHBIX OTHOIICHHUH K
OOIIECTBEHHBIM IIEHHOCTSIM, MPUOOPETEHUH OIbITa IMOBEACHUS U MPUMEHECHHS
c(OpPMUPOBAHHBIX OOMMX KOMIETEHUUH CHEUAIMCTOB CPEIHEro 3BEHa Ha
IIPAKTHKE.

JInyHOCTHOE pa3BUTHE OOYUAIOIKXCS M UX COLMAIN3aLUs, TPOSBIISIOLINECS
B pPa3BUTUM HX MO3UTHUBHBIX OTHOIIEHHMM K OOIECTBEHHBIM ILIEHHOCTSIM,
OpUOOpPETEHUH OIBbITa TOBEJCHUS U TNPUMEHEHHS CGHOPMUPOBAHHBIX OOLIUX
KOMIIETEHIIUI IIPEICTABICHO CIECAYIOUIMMHU JUMYHOCTHBIMU pE3yJIbTaTaMu:

JINYHOCTHBIE Pe3yJibTAThI Kox /auM4YHOCTHBIX
peanu3aluu NporpaMMbl BOCIIUTAHUS pe3yJbTaToB
(Oeckpunmoput) peajau3anuu
NpOrpamMmbl
BOCIIUTAHUS

JInyHOCTHBIE pe3yJIbTaThI
peasu3alnuyu NPporpaMMbl BOCIIUTAHUS, ONpe/ie/ieHHbIe Cy0beKTOM
Poccuiickoii @enepaunu

Ocosngaronuii  3HaUMMOCTh Benmenus 300K  mId  JOCTIDKEHHA JIP 16
COOCTBEHHBIX U OOIIECTBEHHO-3HAYMMBIX LIeNei

Ymeromuii ObICTPO MPUHUMATH PELICHUs, paclpeensiTh COOCTBEHHBIE JIP 18
pecypchl U yIpaBisiTh CBOUM BPEMEHEM

CriocoOHBIH K CaMOCTOSITEIBHOMY pELIeHUI0 BOIIPOCOB JIP 19
KU3HEYCTPOMCTBA
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2. CTPYKTYPA U COJEPKAHUE OBHIEOBPA3OBATEJBHOM

JANCIUIIJIMHBI O1.12 XUMMUA

2.1. O0bem yueOHOM JUCHUIIMHBI M BBl Y4eOHOH padoThbl

Bun yueGHOi paboThl

O0BeM yacoB

O6beM 00pa3oBaTENbHON MPOTPAMMBI 44
OO6s3aTrenpHas ayIUTOpHAs yueOHas Harpy3ka (BCero) 38
B TOM YHCJIE:

TEOpEeTHUECKOe 00yUueHue 20
MPaAKTUYECKUE 3aHITHUS 18
[IpodeccronanbHO-OPHUEHTHPOBAHHOE COJICPIKaHKE (COepIKaHIe 6
IPUKIATHOTO MOIYJIs)

BT. 4.

TEOpPETUYECKOoe 00yUeHHE 2
MPAKTHYECKUE 3aHATHUS 4

[IpomexyTouHas atrectauus B popme audpepeHurpoBaHHOIO 3a4eTa
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2.2. TemaTnueckuii I1aH U copep:kanue Jucuuminabl O/1.12 Xumus

HaumeHnoBanu Coaepikanue yueOHOro MaTepuajia (0CHOBHOe H IPO¢)ecCHOHAIbHO-OPHEHTHPOBAHHOE), Oo0bem ¢popmupyem
€ pa3JeJioB U JIa00paTOpPHbIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJIHOH MO1YJ1b 4acos ble
TeM KOMIIeTeHIH
"
1 2 3 4
Pazmen 1. OcHOBHI 6
CTpOEHUs
BEIECTBA
Tema 1.1. OcHOBHOE coJiep’KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe 00yUeHne 2
XMMHICCKHX CoBpeMmeHHass MoJelb CTpoeHHs atoma. CHMBOJIMYECKHM S3BIK XMUMHUM. XHMHYECKHH JJIEMEHT.
SIIEMCHTOB H OnekTpoHHas KoHGUrypaius aroma. Kimaccupukanuss XUMHYECKUX DJIEMEHTOB (S-, P-, O-31eMeHTsI). 2
1IpUpoa BanenTHble  2nekTpoHBL.  BaneHTHOCTb.  DNEKTpOHHAasT  IpUpOAAa  XMMHMYECKOM  CBA3M.
XUMUYIECKOH DNeKTPOOTPULIATENbHOCTh. BHIbl XUMHUYECKOW CBSI3M (KOBaJIeHTHAs, HWOHHAasA, MeTaJuIhnyecKas,
CBA3H BOJIOPOJIHAS) M CTIOCOOBI €e 0Opa3oBaHMs
[IpakTnyeckue 3aHATHSA 2
Pemenye 3amanuii Ha HCOOJIL30BAHHME XWUMHYECKOM CHMBOJIMKM M Ha3BaHUM COEOUHEHUU IIO 2
HOMEHKJIATYpEe MEXKIYHAPOJHOTO COK3a TEOPETHMYECKOM M NPUKIAJHON XHUMHUM M TPUBHAIBHBIX
Ha3BaHUM ISl COCTABJICHUS XUMHUYECKUX (POPMYJ JBYXaTOMHBIX COEIUHEHHH (OKCHAOB, CYJIb(HIOB,
TUAPUAOB U T.I1.) U IPYTUX HEOPTAHUYECKUX COEAMHEHUMN OTAENbHBIX KJIACCOB.
[IpakTHueckue 3ajaHUsl HA YCTAHOBJIEHUE CBSI3M MEK/y CTPOCHUEM aTOMOB XMMHUUYECKHX JIEMEHTOB U
MEPUOANYECKUM U3MEHEHUEM CBOMCTB XUMHYECKUX JIEMEHTOB U UX COEUHEHUN B COOTBETCTBUU C
nosjoxenueM [lepnoanueckoil CUCTEMBI.
Tema 1.2. OCHOBHOE COJIEp>)KaHUE 2 OK 01
Ilepuonnyecknii | IIpakTHUeCKHE 3aHATUS 2 OK 02
3aKOH U TabnuIa v
LW Meneneesa [Iepuonnueckas cucreMa xuMuueckux iemeHToB .M. Menneneesa. CDI/ISI/I‘IC(iKI/II/I CMBICII
IIepnomuueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX
JJIEMEHTOB, O00pa3yeMbIX HMH TPOCTBIX M CJIOXHBIX BEIIECTB B COOTBETCTBUH C IOJIOKEHHEM 2




XUMu4eckoro anementa B Ilepumommueckoir cucremMe. MHPOBO33PEHUECKOE M HAaydHOE 3HAYCHHE
[Tepuoanueckoro 3axona JI.MI. MennaeneeBa. Ilporno3et .M. MenneneeBa. OTKpbITHE HOBBIX|
XUMHUUYECKUX DJJIEMEHTOB. PellleHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN  HA
XapaKTepPH3alUI0 XUMHYECKUX JJIEMEHTOB «Merauimdeckue / HEMETaUIMYECKHUE CBOWMCTBA,
3JEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C HUX AJIEKTPOHHBIM CTPOCHHUEM M
MOJIOKEHUEM B IEPUOANYECKON cCUCTEME XUMHUYECKUX dtemMeHToB .M. MenaeneeBa»

Paznmen 2 8
XUMHUYECKUE
peakmuu
Tema 2.1. OCHOBHOE CcOJIep’KaHue 4 OK 01
Tumbt Teoperndeckoe oOyueHme 2
XAMHUYICCKUX Knaccudukanus u TUIBI XUMHUYECKUX PEaKIUil ¢ ydacTheM HeopraHuyeckux BemecTB. CocraBiieHHe 2
peakimit YpaBHEHUH peakiuil COEeTUHEHMs], pa3jokKEeHHs, 3aMelleHus, oOMeHa, B T.4. peakluil ropeHus,
OKHCJIEHUSA- BOCCTAHOBJICHUS.
VYpaBHEeHUsI OKHUCICHUS-BOCCTaHOBJIEHUs. CteneHb OKUCIeHUs. OKUCIUTENb U BOCCTAHOBUTEID.
CocraBiieHME M ypaBHMBAaHHE  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUMM  METOJ0M
DJIEKTPOHHOTO OanaHca. OKHCIIUTENTPHO-BOCCTAHOBUTENIBHBIE ~ pPEaKIMM B MIPUPOJE,
MIPOM3BOACTBEHHBIX IIPOLECCAX U JKUBHEACATENIHOCTH OPraHu3MOB
[IpakTrueckue 3aHATHS 2
KonnuectBeHHbIe OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH M PACUETHI 110
YPaBHEHUSIM XMMHMUYECKMX peakiuil. MoJyib Kak eIMHMIAa KOJIMYecTBa BellecTBa. MossipHas Macca. 2
3aKOHBI COXPAaHEHMsI MAcChl U dSHEPruM. 3akoH ABorajapo. MomnspHbli 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTH Ta3oB. Pacyersl 1Mo ypaBHEHHMSIM XMMUYECKUX PEaKLMil ¢ MCHOJIb30BaHUEM Macchl, 00bemMa
(HOpMaJbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OCHOBHOE COJIep>)KaHUE 4 OK 01
Onekrposmtudecka| Teoperndeckoe 0OyueHHe 2 OK 04
S auccomranvst U Teopus 3NEKTPOJUTHUECKOW Aucconranuu. MoHsI. SHeKTponHTLI, HEJJIEKTPOJIUTHL. Peakiiuu MOHHOTO
HOHHBII 00MeEH oOmena. CocrasiieHue peaKuI/Iﬁ HOHHOI0 OOMeHa IIYTE€M COCTaBJICHHUSA HX IMOJIHBIX M COKpAalllCHHBIX 2

MOHHBIX ypaBHeHI/II\/’I. KucnotHo-0CHOBHBIC pCaKkIunu. 3aﬂaHI/I5{ Ha COCTaBJICHHC MOHHBIX peaKLII/Iﬁ
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JlabopaTopHbIe 3aHATH

JlaboparopHas paboTa « TUIIBI XUMHUYECKUX PEAKITAN».

UccnenoBanue TUIOB (M0 COCTaBY M KOJIMYECTBY UCXOIHBIX M 00Opa3yIOIIMUXCS BEIIECTB) U NIPU3HAKOB
XUMHYECKUX peakiuii. [IpoBeneHwe peakmwii HOHHOTO OOMEHA, OMNpPENEICHHE CpPEabl BOJHBIX
pacTBOPOB. 3aaHusl HA COCTABJICHUE MOHHBIX PEAKIIHIl

Paznen

Crpoenue

CBOMCTBA

HEOPraHNYECKUX

BEILIECTB

Tewma 3.1. OcHOBHOE coziepKaHue OK 01
Knaccudukanusa, | Teopermueckoe oOydeHue OK 02
HOMCHKJIaTypa U | [Ipeamer HeopraHudeckoi xumun. Kiaccudukanus HEOPraHMYECKHMX BEIIECTB. IIpocThie H HIK 5.1
CTPOCHHUC cioxHble BemiecTBa. OCHOBHBIE KJIACChl CJIOXHBIX BEIIECTB (OKCHBI, THAPOKCUABI, KUCIOTHI,

HEOPraHW4IeCKUX | conu). B3auMOCBs3b HEOPraHWYECKHMX  BEIIECTB. ArperaTHble COCTOSIHHUS — BeIeCTBa.

BCIICCTB Kpucrannmueckue u aMmopdHble BemiecTBa. THUIBI KPUCTAIMYECKUX pPEIIeTOK (aTomHas,

MOJIEKYJISIpHAsi, HOHHAsI, MEeTaJlInyecKas). 3aBUCUMOCTh (PU3MUECKUX CBOICTB BEIIECTBA OT THUIIA
KPUCTAIJIMYECKONW pElIeTKU. 3aBUCHUMOCTh XHMHUYECKON aKTUBHOCTHM BEIIECTB OT BHUJAA
XMMHUYECKOM CBSI3M U THNA KpUCTAITMYecKoi pemeTku. [Tpruunnel MHOTOOOpa3us BEleCcTB

[IpakTruueckue 3aHATUS

HomenknaTtypa HeopraHWyecKuMX BEIIECTB: Ha3BaHWE BEIIECTBA HCXOJS U3 HMX XUMHYECKOU
dbopMynbl WIM COCTAaBJIGHHE XUMHYECKON ¢OpMynbl HCXOJs W3 Ha3BaHUS BelIeCTBa 110
MexaynapoaHoit (MIOITAK) uinu TpuBHanbHO HOMEHKIIATYPE.

Pemenune mnpaktuueckux 3aJaHuUl 10 Kiaccu(UKalMKM, HOMEHKJIAType W XUMHUYECKUM Qopmyiaam
HEOPraHMYECKHUX BEIIECTB DPA3IUYHBIX KiIaccoB (yrapHbIi Ta3, YIJEKUCIBIA ra3, aMMUak, raiieHas
W3BECTb, HETallleHas! U3BECTh, MUTHhEBAs COJa U JPYTUX): HA3bIBATh M COCTABIATH (DOPMYIIBI XUMUYECKUX
BEIECTB, OMPENIEISATh MPUHAATICKHOCTD K KIaccy.

Hcrounuku xumuueckoil nHpopmanuu (cpencts maccoBod nHdopmanuu, cetb MHTEpHET U Ipyrue).
[Touck nndopmaruu no Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMynam
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Tema 3.2. ®usuko- | OCHOBHOE CO/IepKAHUE 4 OK 01
XUMHYECKUE TeopeTndeckoe 00ydeHHE 2 OK 02
CBOHCTBA Meramnel. O6mue (u3MYecKue W XUMHYECKHE CBOMCTBa MeTawioB. CHOCOOBI IMOJyYeHHS. IK 5.1
HEOPraHMYEeCKHX 3HaueHne METAVIOB U HEMETAUIOB B IPUPOJE M XKU3HEACATENHLHOCTU YEIOBEKA U OPraHU3MOB. 1
BCIICCTB Koppo3zust MeTaioB: BUIbl KOPPO3HH, CHOCOOBI 3aIIUTHl METAJJIOB OT KOPPO3UHU

Hemeramner. O0mue ¢u3ndeckiue W XMMHYECKUE CBOWCTBA HEMETAIUIOB. THWITMYHBIC CBOWMCTBA

HemeraioB |V— VII rpynn. Knaccupukanuss m HOMEHKIAaTypa COCJUHEHUH HEMETaJIOB. 1

KpyroBopoTsl GHOTEHHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKMX BELIECTB (OKCHIOB, THMIPOKCHUIIOB,

KHUCIIOT, COJIEW M 1p.). 3aKOHOMEPHOCTH B U3MEHEHHMH CBOMCTB MPOCTHIX BEILECTB, BOJIOPOIHBIX

COEIMHEHUH, BBICIIMX OKCHIOB U T'MAPOKCHIOB

[IpakTnueckue 3aHsATHS 2

CocTaBjieHME YPaBHEHWH XHMHUYECKMX pPEAKIUM ¢ y4acTMEM MPOCTBIX U CIOKHBIX

HEOPraHWYECKUX BEIIECTB. METAUIOB W HEMETAIUIOB; OKCHIOB METAUIOB, HEMETAIUIOB U

aM(pOTEPHBIX DJIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHMH M aM(OTEPHBIX T'MAPOKCHIOB; 2

HEOpPraHWYECKUX COJICH, XapaKTepU3yIONIMX UX CBOMCTBA. PeleHne mpakTuKo-OpUEeHTHPOBAHHBIX|

TEOPETUYECKUX 3aJaHMi Ha CBOWCTBA, COCTaB, IIOJy4€HHE U OE30MACHOE HCIIONB30BAHUE

BOKHEHIIMX HEOPraHUYECKUX BENIECTB B OBITY M IIPAKTHYECKOM JIEATENBHOCTH YENOBEKA
Kontponbras padoTal CBoiiCTBa HEOPraHUIECKUX BEIIECTB 2
Paznen 4. Crpoenue 10
u CBOMCTBA
OpraHMYeCcKuX
BELIECTB
Tema 4.1. OCHOBHOE COJIep)KaHuE 2 OK 01
Knaccudukarms, Teopetnueckoe o0yueHue 1
CTpOCHHC 1 [TosiBICHME ¥ pa3BUTHE OPTaHMYECKON XMMHMHU Kak Hayku. IIpeamMer opranudeckoil xumun. Mecto K 5.1
HOMCHKJIaTypa Y 3HAYEHHE OPraHUYECKOU XMMHHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHuvecKknXx XHMHUYECKOE CTPOECHHE KaK MOPSAAOK COEIMHEHHS] AaTOMOB B MOJIEKYJIE COIIACHO MX BAJEHTHOCTH.
BELIECTB OCHOBHBIE TIOJOKEHUS TEOPUM XUMHYECKOTO CTPOEHHs OPraHMYeCKHX COeIMHEHui A.M.

ByrinepoBa. YriepoaHblii CKeJIEeT OPraHUYeCKOW MOJIEKYJIbL. 3aBUCHMOCTH CBOMCTB BEILECTB OT] 1

XUMHUYECKOTO CTPOCHHUSI MOJIEKYIT. M30Mepust 1 M30MepHI.

[Tonstme o ¢QyHkumoHaneHOW Tpymme. Pamukan. IIpuHIUNB Kiaccu(UKanuyu OPraHUYECKUX
coeMHeHNH. MeXayHapoqHas HOMEHKIATypa M TPUHIUIBI HOMEHKIATyphl OpPraHUYeCKHX
coenuHeHui. [loHaTue 06 azoTconepKalIuX COCTMHEHUSIX, OMOJIOTHYECKH aKTHBHBIX BELIECTBAX
(yrneBomax, kupax, Oenmkax M Jp.), BBICOKOMOJICKYISIPHBIX COCIMHEHHAX (MOHOMEp, MOJHMED,
CTPYKTYpPHOE 3BEHO)
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[IpakTrueckue 3aHATHS

HomenknaTtypa opraHu4ecKuX COEIMHEHUN OTIENbHBIX KIJIAcCOB (HACHIICHHBIE,
HEHACBHIIIEHHbBIE M apOMAaTUYECKUE YIJIEBOAOPOMbI, CIUPTHI, (PEHOJNBI, aJbJCTH/bl, KETOHBI,
KapOOHOBBIE KHCIIOTHI U JIp.)

CocraBneHre MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKUX BEIIECTB OTACTbHBIX
KJIACCOB, MCIMOJIb3yd MUX Ha3BaHUS [0 CUCTEMATUYECKON M TPUBHAJIBbHOM HOMEHKJIAType (ITHIIEH,
alleTUJICH, MIULEPUH, (PeHOJI, PopMalIbIETU]l, YKCYyCHasl KUCIIOTa, MMUIKH). PacueTsl npocTeiimeit
(hOpMyITBI OPTaHUYECKON MOJICKYJIBI, ICXOJIS U3 3JIEMEHTHOTO cocTaBa (B % )

Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOE cojiepkaHue

TeopeTrnueckoe o0ydyeHue

OU3NKO-XUMHUUECKHE CBOWCTBA OPraHUYECKUX COCTUHEHUU OTICIBHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(puKaluu ¥ HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTMUECKHH psig u obmas dopmyna;
n3oMepust; PU3NUECKHE CBOMCTBA; XUMHUYECKUE CBOMCTBA; CITIOCOOBI TIOJTyYEHUS ):

— TpeleNbHbIE YIIIEBOJOPOAbl (aJIKaHbl W ULUKJIOaNKaHbl). ['opeHre MeTaHa Kak OJWUH U3
OCHOBHBIX HCTOYHUKOB TE€IUIa B MPOMBIIUIEHHOCTH U ObITy. CBOHCTBA NPUPOJHBIX
YTIE€BOAOPOJIOB, HAX0XkIEHNE B IPUPOJIE U TPUMEHEHHE aJIKaHOB;
— HempenebHble (aJKEeHbI, aIKUHBI M aJKaJUEHbl) U apoMaTUYECKHUEe YIIIeBOJOpOJbl. ['opeHne

alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH /7Sl CBAPKU U PE3KU METAIIOB

— KHCIIOPOJICOAEPKAIINE COCNUHECHHs (CIUPTHI UM (HEHOJBI, KapOOHOBBIE KHUCIOTHI U A(DUPHI,
QIBJCTUABI W KETOHBI, JKHUPBI, yrieBojbl). [IpakThdyeckoe MNpUMEHEHHE ATUIICHTIIUKOIIS,
rimnepuHa, ¢eHona. [IpumeHenne dopmanbpaeruna, alneTanbIeriia, YKCYCHOW KHCIOThI. MbLIa|
KaK COJIM BBICIIMX KapOOHOBBIX KACIOT. MOMOIIME CBOCTBA MbLIa

— a30TCoJeprKallie COoeqUHEHHs (aMHUHBI U aMUHOKHCIOTHI, Oeliki). BpicokOMOeKyIspHbIe
COeMHEHUS! (CMHTETUYECKUE U OHOJIOTHYECKH-aKTUBHbIC). MoHOMeEp, MOJHMEp, CTPYKTYpHOE
3BeHO. [lonmumepusanus 3TuaeHa Kak OCHOBHOE HalpaBiIeHUE €r0 HCIOIb30BaHUS.

I'enetnueckas cBs3b MEXKIY KJIacCaMU OPraHUYECKUX COCTUHEHUI

HpaKTI/I‘IeCKI/Ie 3aHATUA

OK 01
OK 02
OK 04
IIK 5.1
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CBolicTBa OpPraHMYECKUX COEAMHEHUN OTIENIbHBIX KJIAacCOB (TpUBHAJIBHAS M MEXIyHapOIHAs
HOMEHKJIATypa, XHMHYECKHE CBOWCTBA, CIOCOOBI TOJYYEHHUs): TMpeienbHble (aJIKaHbl U
LMKJIOAJIKAHbI), HEMIPEIebHbIE (AJIKEHBI, aJIKMHbI M AJIKAIMEHbl) U apOMaTHYECKHUE YIIIEBOA0POIbI,
cnupThl W (DEHOJBI, KapOOHOBBIE KHCIOTHI M 3UPHI, ANbACTUABI U KETOHBI, AMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs. 3aJaHusl Ha COCTaBJICHHE YypaBHEHUI
XUMUYECKUX PEAKLUI C y4aCTUEM OPraHMYECKUX BEIECTB HA OCHOBAHNHU X COCTAaBa U CTPOCHUS
CocraBieHue cxeM peakuuii (B TOM 4HCIE MO MPEAJIOKEHHBIM LEMOYKaM IPEBPAILEHUl),
XapaKTEPU3YIOIMX XHMHYECKHUE CBOWCTBA OPraHUYECKUX COCIMHEHUM OTHAEIBHBIX KJIACCOB,
crocoObl WX TIOJNy4eHHS H Ha3BaHME OPraHMYECKUX COCAWHEHHWH 10 TPUBHAIBHOW WIH
MEKIyHAPOJHOM CHCTEMaTH4ECKOM HOMEHKIIATYpPE.

Pemrenne npakTUKO-OPHEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA OPraHMYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

Tema 4.3. | OcHOBHOE co/iepKaHUE OK 01
Wnentuduxarnms Teopernueckoe oOydeHNE OK 02
OpraHuYeCKuX Buoopranndeckue coeauHenus. IIpuMeHenre U GHOIOTUYECKas poJb yriaeBoaoB. OKUCIeHne OK 04
BEIIECTB, UX | YIJIEBOJIOB HWCTOYHHMK ODHEPIHH JKUBBIX OpraHu3MoB. OOJacTH NPUMEHEHHS AMHUHOKHCIIOT. IIK 5.1
3HAYECHHE n | IIpeBparienus O€IKOB MUILIU B OPTaHU3ME. buonornueckue GbyHKIMH OEJIKOB.
NIPUMCHCHHEC B | buonoruyeckue QpyHKUMU KUPOB. Posib OpraHnyeckoil XMMUU B pelIeHUH MpoOJIeM MUIIEBOI
OBITOBOM 1 | Ge3omacHOCTH. Pob opraHndeckoil XMMUHU B PEIICHUH TTPOOIeM dHEPTreTUUECKOr 0€301MacHOCTH,
HPOU3BOJCTBEHHOW | B pa3BUTUM MEIULMHEL, CO3JaHMH HOBBIX MATE€PHAIOB, HOBBIX MCTOYHHUKOB OJHEPIHMH
ACATCIIPHOCTH (apTepHATUBHBIE WCTOYHUKUA dHepruu). ONacHOCTh BO3JEHCTBHS HAa JKUBBIE OPraHU3MBI
9CJI0BCKa OpPraHWYEeCKUX  BEMmIECTB  OTACIBHBIX  KJIaccoB  (YIJIEBOJAOPOMBI,  CHOUPTHI,  (DEHOJIBI,

XJIOPOpPraHUYecKre MpPOU3BOAHBIC, aNbJIErHAbl U Jp.), CMBICH TOKa3aTelisd MpeAeabHO

JOITYCTUMOM KOHIIEHTpaluu
Paznen 5.
Kunernueckue u
TEPMOJUHAMUYECKUE
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMUYECKUX
peakuuin
Tema 5.1. OcHOBHOE coziepKaHue OK 01
CkopocTb OK 02

TeopeTI/Iqecxoe O6yLICHI/Ie
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XUMHUYECKUX
peakuuit u
XUMUYECKOE
paBHOBECHE

CKOpOCTh peakiuy, ee 3aBUCUMOCTb OT PAa3JIMYHbIX (PaKTOPOB: MPUPOIBI PEArHPYIOLINX BEUIECTB,
KOHIICHTPALUU Pearupyromnux BEUIeCTB, TEMIIEPATyphl M IJIOMIAJH PEAKIIMOHHON MOBEPXHOCTH.
TennoBbie 3pPekTl XUMUUECKUX peakiuil. JK30- U SHAOTEPMHUYECKHE, peakiuuu. OOpaTUMOCTb
peaknmii. XMMHUYECKOE PABHOBECHE M €ro CMEIIEHHE IMOJ ACUCTBHEM pPAa3IUYHBIX (DaKTOpPOB
(KOHIIEHTpAIMsI PeareHTOB WJIM TPOJIYKTOB pPEaKIUH, JIABJICHHE, TEMIIEpaTypa) IS CO3JaHUs
ONITUMAJILHBIX YCIIOBHH MPOTEKaHUsI XUMUYECKUX mporeccoB. [Ipunmumn Jle-1larense

[IpakTrueckue 3aHATHS

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 331aHUI Ha aHANMK3 (PaKTOPOB, BIUSIOUIMX HA H3MEHEHHUE
CKOPOCTH XMMHYECKON peakluy, B T.4. C MO3UIMNA IKOJIOTUYECKH 11€JIECO00pa3HOT0 MOBEICHUS B
ObITY W TPYIOBOM JEATENIBHOCTH B LENSIX COXPAaHEHMs] CBOErO 3J0POBbS M OKpYXKarolen
MIPUPOTHOMN CpEJIbI.

Pemrenne npakTMKO-OpPMEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHiuna Jle-llarense s
HaX0XJCHUs HalpaBJCHUS CMEIICHHUsS PAaBHOBECUS XMMHUYECKOW peakluu U aHaiu3 (aKkTopoB,
BJIMSIFOIIIMX HA CMENIEHNE XMMUYECKOTO PAaBHOBECHS

IIK 5.1

Paszpnen 6. PacTtBOpsI

Tema 6.1. ITousTusa o
pacTBopax

OCHOBHOE coJiepKaHue

N

Teopernueckoe o0ydyeHue

PactBopenne kak ¢usznko-xuMudeckuii mporecc. PactBopel.  CrmocoObl  PUTOTOBJICHUS
pactBopoB. PactBopuMocTb. MaccoBasi 105 pacTBOpPEHHOTO BemiecTBa. CMBICT TOKa3aTems
MpeleinbHO JOMYyCTUMON KOHILIGHTpPAllUd W €ro HCIOJIb30BaHUE B OLEHKE JKOJOTHYECKOM
0€30MacHOCTH.

[IpaBuna 3K0JIOTUYECKH 11€7I€CO00Pa3HOTO MOBEACHUS B ObITY U TPYIOBOM AESITEILHOCTH B LENSIX
COXPAaHEHHUS CBOETO 3/J0POBbSI M OKPYXKAIOUIEH MPUPOAHON Cpelbl; OMAacHOCTh BO3ICHCTBHS Ha
YKUBBIE OPTaHU3MBbI OIIPE/ICIICHHBIX BEIIECTB.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl HA PACTBOPHI, HUCIOJIb3yeMbIE B
OBITOBO U IPOM3BOJCTBEHHOM E€ATEIHLHOCTH YeJIOBEKa

OK 01
OK 02
OK 07
IIK 5.1

[IpodeccroHanbHO-OPUEHTUPOBAHHOE COJIEpIKAHUE (COACpPKaHNE TPUKIIATHOTO MOTYJISI )

Paznen 7.

XuMmus B ObITY U
MPOU3BOJCTBEHHO
U 1esITeIbHOCTHU
YelloBeKa

XuMus B 6I>ITy u HpOI/I3BO,I[CTBeHHOI71 ACATCIIBHOCTH YCJIOBCKaA

OcHoOBHOE COACPIKAHUC

(o3}

TeOpeTI/I‘IeCKOG o6yquI/Ie

Hoselimne noCTHXKEHUS XUMHYECKOM HAYKM M XUMHUYECKOM TEXHOJOrMU. Posib Xumuu B
o0ecreYeHnn dKOJOTUIECKON, SHEPreTHYEeCKON 1 MUIIEBON 0€30TacHOCTH, Pa3BUTHH MEIHUIIMHEIL.
[IpaBuna moucka M aHalM3a XUMUYECKOW MH(POPMAIMK U3 PA3TUYHBIX MCTOYHHUKOB (HAay4dHas W
yueOHO-Hay4yHas JIUTeparypa, CpeicTBa MaccoBoi nHpopMalnu, cetb UHTepHeT)

HpaKTI/IquKI/Ie 3aHATUA

OK 01
OK 02
OK 04
OK 07
IIK 5.1
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[Touck u aHamM3 KEHCOB O MPUMEHEHUU XUMHUYECKUX BEIIECTB M TEXHOJOTHHA C y4eTOM OyayIe
npodecCHOHANILHON  JIEATEIIBHOCTH MO0 TEMaM: BaXKHEHIINE CTPOUTCIbHBIC MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPaCKH, CTEKJIO, KEpaMHKa, MaTepHaybl ISl SJIEKTPOHHKH,
HAaHOMAaTepHUasbl, TCKCTUJIbHBIE BOJOKHA, UCTOYHUKU SHEPTHH, OPTaHUYECKUE U MHUHEPAIbHBIE
ynoOpeHus, JIeKapCTBCHHBIC BEIIeCTBA, ObITOBas XuMus. 3amuTa: [IpeacraBieHue pe3yabTaToB
pernieHus KeiicoB B opMe MUHH-I0KIIAA C pe3eHTaIuen

[TpomexyrouHas aTTecTanus B BUae JUPPEPEHIIMPOBAHHOTO 3a4eTa

Bcero:

44
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3. YCJI0BUA PEAJ/IM3AIINHN INPOI'PAMMBI
OBIIEOBPA3OBATEJBHOW JUCIHUILJIMHBI O/.12 XUMUS

3.1. MarepuajibHO-TeXHUYECKHE YCJIOBHS Pean3alum JUCIHUILINHBI

Jns  peanuzauu  MOpOrpamMMbl  y4eOHOW JTUCHMIUIMHBI JOJDKHBI  OBITh
MPEAYCMOTPEHBl CIICNYIOIIUE CIeIHAIbHBIE TOMEIICHUs: Yy4eOHbIH KaOWHEeT
XUMHH U Y4EOHOU XMMUYECKOH J1abopaTtopuu

O6GopynoBanue yueOHOro KaOWHeTa (HArJsAHBIE TMOCOOHUs): HAOOPHI
IIAPOCTEPXKHEBBIX MOJIENIEd MOJIEKYJl, MOJIETH KPUCTAUIMYECKUX PEHIeTOoK,
KOJUICKIIUM TPOCTBIX M CJIOXKHBIX, KOJUICKIIMH TOJHUMEPOB, KOJUICKIIUHU TOPHBIX
nopoJT WU MHUHEpalioB, Tabnuia MeHaeneeBa, ydeOHble (QUIBMBI, HUPPOBBIC
oOpa3oBaTelbHbIE PECYPCHI.

Texnuueckue cpeacTBa OOydYeHHsS: KOMIIBIOTEp C  yCTpOMCTBamMu
BOCIIPOM3BEICHUSI  3BYKa, [MPUHTEP, MYJITUMEIUA-TIPOEKTOP C DKPAHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP Il IPE3CHTAIIHI.

O6GopynoBanue naboparopuii U pabOUMX MECT J1abOpaTOpUi: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JyMbl, TMPEIMETHBIC M
MOKPOBHBIE CTEKJIA, TUIAHIIETHI JJIA KaleJlbHBIX peakiuii, (UIbTpoBaIbHAsI
Oymara, IpOMBIBAJIKH, CTEKJISTHHBIC MTPOOUPKH, IMITATUBBI JJIsI IPOOUPOK; MEPHBIE
UIUHAPHI, BOPOHKU CTEKIJISTHHBIC, BOPOHKH JEIUTENbHbIC IunuHApuueckue (50-
100 wut), cTymku ¢ TiecTUKOM, (apdopoBble 4YalIK¥, THHIETHI, QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBble CTEKJA, OAJIEKTPOIUIUTKH, JabopaTOpHBIE
IITaTUBBI, CHUPTOBBIE TOPENKH, CIUYKH, MPUOOp MJs TOJyYeHHs Tra3oB (WIH
npoOupKa C ra300TBOJHON TpyOKoOii), AepsKaTenu uisi MPOOUPOK, CKISHKH IS
XpaHEHMsS] pEaKkTUBOB, pa3AaTOYHbIC JIOTKU; xuMHudeckue ctakanbl (50,100 u 200
MJT); IITATEIN; TUHIETHI; TUTeIbHbIC MBI, CEKYHIOMEPHI (TaltMephl), MEpHBIE
npobupku (Ha 10-20 M) u MepHbIe K0I0bI (25,50,100 1 200 M), BoasHas OaHs
(WM TepMOCTaT), CTEKIITHHBIC TAJIOYKH; KOHUYECKHEe KOIObI 11 TuTpoBanus (50
u 100 wmu1); WMHOAMKATOpPHBIE MOJIOCKU JJs onpeneneHuss pH u cranmaptHas
WHJIUKATOpHAsl 1IKajla; YHUBEPCAIbHBIN MHANKATOp; nunetku Ha 1, 10, 50 ma (unu
no3aropsl HA 1,5 1 10 M), OFOpeTKH 111 TUTPOBAHUS, MEIUIIMHCKHUE IITPHIIHI Ha
100-150 mu1, maGopaTopHbIe U / WIIM aHATUTUYECKUE BEChI, pH-MeTphI, CyIUIBHBIN
mkad, u ap.1abopaTopHOoe 000pPyIOBAHHUE.

3.2. UudopmanuoHHoe odecrevyeHne peaju3alnu NporpaMmmbl
[lepedeHp pexkOMEHAyEeMBIX YYEOHBIX W3AaHUH, TOTOJHUTEIBHOW JIMTEPATYypPHI,
UHTEPHET-PECYPCOB.

OCHOBHbIE UCTOYHUKHU:
1. Xumwust : y4eOHUK JuIa cpeaHero mnpodeccrnoHalbHOro 00pazoBaHus /
10. A. JIebeneB, I'. H. ®aneeB, A. M. T'onyb6es, B. H. IllamoBan; mox oOmei

penakimeir I'. H. ®aneeBa. — 2-¢ w3m.,, mnepepad. u gom. — Mocksa :
NznarenscTBo FOpaiit, 2023. — 431 c. — (IlpodeccnonansHoe oOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Tekct : onekrpoHHbli // (OOpa3oBaTenbHas

wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073
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JlOoTIOTHUTETbHBIE UCTOYHUKHU:
1. Xumus. 3agaunuk : yueOHOe mocodue sl cpeHero mpodecCuoHaIbHOTO
obOpazoBanus / 10. A. JlebeneB [u np.] ; mox obment penakiueit I'. H. daneeBa. —

MockBa : WsznarenbctBo [Opaiit, 2023. — 236 c.— (IIpodeccronanbHoe
obOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : »dIeKTpOHHBIA //
O6pa3zoBarenbHas mathopma FOpaiir [caliT]. —

URL: https://urait.ru/bcode/513091

2. AundunorenoBa, WM. B. Xumus : yueOHUK U MNPAKTUKYM JJISI CPEIHETO
npodeccuonanbHoro  obpazomanus/  U. B. Aupunorenora, A. B. babkos,
B. A. TlonikoB. — 2-¢ u3a., ucnp. u jgom. — Mocksa : U3natenscTtBo FOpaidt,
2023. — 291 c.— (IIpodeccuonanvHoe ob6pazoBanue). — ISBN 978-5-534-
11719-6. — TekcT : anexTpoHHBIN // OOpazoBatenbHas miargopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/513807

3. Pocun, W.B. Xumus. VY4eOHMK U 3aJayHUK : I CPEIHETO
npodeccroHaIbHOTO oOpazoBanus / . B. Pocumn, JI. 1. TomuHa,
C. H. ConoBreB. — MockBa : M3gatensctBo  [Opaiit, 2023.— 420c. —
(ITpodeccuonanbHoe ob6pazoBanue). — ISBN 978-5-9916-6011-2. — Tekct
anekTpoHHbI  //  OOpazoBarenbHas  miarpopma  FOpaiit  [cailt]. —
URL: https://urait.ru/bcode/512022

4. lleBnunpiaa, JI. B. Xumus. COopHUK 3a7ay ¥ yNpaKHEHUH : ydeOHO-
meroaudeckoe mocooue / JI. B. llleuunpina, M. 1. [lonexaesa, A. 1. AnapHes. -
HoBocubupck : U3n-Bo HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - TekcT :
anekrponnsiit. - URL: https://znanium.com/catalog/product/1870499 1

5. T'abpuensun O. C. EcrecrBo3Hanue. XuUMHS : Y4eOHUK I CTYI.
yupexxnennit CIIO / O. C. T'abpuensn, M. I'. OctpoymoB. — 5-¢ u31d., cTEp. —
Mocksa : Akagemus, 2019. — 240 c., [8] c. 1B. BKIL.

6. CaknakoBa, E. B. Xumus : ydyeOHO-MeTonmueckoe mocobue / E. B.
CaxiakoBa ; COCTaBUTENIH y4eOHO-METOAUYECKOTO MOCOOUSI BXOMAST BOIMPOCHI K
npakThuueckomy 3aHsaTuio. — Mocksa : PTY MUPDA, 2021. — 160 c. — Tekcr :
ANEKTpOHHBIN //  Jlanb : »snexTpoHHO-OmOMMoTeunass cucrema. — URL:
https://e.lanbook.com/book/182419

HNuTepHeT-pecypcesl:
http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/

http://www.uroki.net/ - UROKI.NET.
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
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http://hemi.wallst.ru/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html

12. http://www.edu.var.ru/russian/cources/chem/
13. http://rostest.runnet.ru/cqi-bin/topic.cqi?topic=Chemistry

3.3 OcobenHocTn o00y4yeHUs1 MHBAJIMAOB W JIMLI C OrpPaHUYCHHBIMH
BO3MOKHOCTSIMH 310POBbSI

YyeOHble 3aHATUS MHBAJIUIOB U JIUI[ C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU
3I0POBbSI OPraHU3YIOTCSI COBMECTHO C JPYIrMMHU OOy4alolMMHUCS B YYEOHBIX
rpyImnax, a Takke HHAUBUIYaIbHO, B COOTBETCTBUU C Tpa)MKOM WHIUBUIYaTbHBIX
3aHITUN.

[Tpu »TOM HEOOXOUMO YUUTHIBATH HECKOJIBKO aCIIEKTOB:

- O0COOCHHOCTM HO30JIOTUM OOYyYaloImMUXCS WHBAJIUIAOB U JHI[ C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMU 37]0POBbSI;

- ICUX03MOILMOHAIBHOE COCTOSIHUS 00yYarOIIUXCS;

- ICUXOJIOTUYECKUHN KIIUMAT, KOTOPBIN CIOXKHIICS B CTYICHYECKOH TpYIIIIE;

- HacTpOM OTHENbHBIX OOYYAIOIIMXCA W TPYIIbl B IEJIOM Ha MpPOIECC
oOy4eHUsI.

[Ipu opranmzanuu y4eOHBIX 3aHATHUH B y4EOHBIX Ipymmax HUCIOIb3YIOTCS
COIMAIbHO-aKTUBHBIE UM  pEeQIICKCUBHBIE METOABI OOy4YEHHUs, TEXHOJOTUH
COLIMOKYJIBTYPHON peaduIuTaluy C 1eJIbI0 OKa3aHUs MOMOIIM B YCTaHOBJICHHUH
MOJIHOLICHHBIX ~ MEXJIMYHOCTHBIX  OTHOIICHWH,  co3daHus  KOMQOPTHOTO
IICUXOJIOTMYECKOT0 KIIMMaTa B TPYIIIIE.

B oOpa3zoBarenbHOil  NEATETBHOCTH  NMPUMEHAIOTCS  MaTepuajIbHO-
TEXHUYECKOE OCHAICHUE, CIIEIHAIN3UPOBAHHBIE TEXHUUYECKHE CPEICTBA MpHEMa-
nepenayn ydeOHON uHMOpManu B JOCTYNHBIX (opmax aisg oOydaromuxcsi ¢
Pa3TUYHBIMUA OCOOCHHOCTSIMU 37I0POBbS, dJIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPCHI
B aJIalITUPOBAHHBIX (pOopMax.

Cnemuduka oOy4YeHHS HHBAJIUIOB M OOYUYAIOIIUXCS C OTPAaHUYCHHBIMH
BO3MOKHOCTSMH 3/I0POBBSI MPEIIOJIAraeT HMCHOJb30BAHUE HUIPOBOTO, MPAKTHKO-
OPUEHTUPOBAHHOTO, 3aHUMATEIBHOTO MaTepuaja, KOTOPbI HEOoOXOoAuM IS
MOJIYYeHUsI 3HAHUU W (HOPMHUPOBAHUS HEOOXONMMBIX KoMmreTeHIni. [loaroroska
oOydJarommuMuCs 3afaHuil [JI Y4eOHBIX 3aHSITHA JOJKHA COYEeTaTh YCTHBIE H
MUCbMEHHbIE ()OPMBI B COOTBETCTBHH C MX OCOOCHHOCTSIMU 3/I0POBBSL.

Just Toro 4YTOOBI TMpEeAOTBpaliaTh HACTYIUIGHHE Y OOydarommxcs C
MHBAJIUJIHOCTBIO M OOY4YaIOLIMXCS, HUMEIOIINX OrPAHUYEHHBIE BO3MOXKHOCTHU
3I0pPOBbsI, OBICTPOTO YTOMJICHHS MOKHO HCIIOJIb30BAaTh CIEIYIOIIUE METOJIbI
paboTHI:

- yepeJ0BaHWE YMCTBEHHON U MPAKTUUYECKOUN AESATEIbHOCTH;

- PENOJHECEHHE MaTepHraia C UCIIOJIb30BAHUEM CPEICTB HATJISIAHOCTH;

- HUCIIOJIb30BAaHUE TEXHUYECKHX CPEICTB OOydYeHHWs, dYepeqoBaHUE
MpEeabSBIIEMO Ha CIyX WHOOpPMAIMK C  HATJAIHO-JACMOHCTPAIMOHHBIM
MaTepuaoM.

[Ipu ocBO€HMM AUCUMUIUIMH WHBAJWJIAMH W JIMIAMH C OrpPaHUYCHHBIMU
BO3MOXHOCTSIMHU 3[I0pPOBbsI OOJIBIIOE 3HAYEHHE JIOJPKHO OTBOJIUTHCS MPOBEICHUIO
C HUMU UHIUMBHAYaJlbHOW pabOTBl CO CTOPOHBI MpenojaBateneil. B
WHJIMBUYaIIbHYIO pa0OTy BKIIFOYAETCS:
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-  UHAUBUAYyallbHasg yueOHag pabora (KOHCyJdbTalUMW), TO €CTh
JOTIOJIHUTENIPHOE pa3bsCHEHHE y4eOHOTO MaTepuana W yriayOJeHHOe H3y4YeHHE
MaTepuaia ¢ TEMU 00yJaroIIUMHUCS, KOTOPHIE B STOM 3aHHTEPECOBAHBI,

- MHANBHUIyaJIbHAsI BOCIUTATENbHAs padoTa.

OcobOenHocTu 0O0OydeHHs OOy4alolIUMXCA C HapyLIEHUSIMU  OIOpPHO-
JBUTATEIHHOTO amnmapara.

s oOydJaromerocs, HMEIOIIEr0 HapyIICHUs OMOPHO-IBUTATEIbHOTO
amnmapaTa, He0OX0JIMMO TTOCOBETOBATh MCIOJIb30BAaTh BCIIOMOTATENbHBIE CPEICTBA
IUIS  YCBOGHHUS MPOTPAaMMBI, HampuMmep, AUKTOGOH H JpyTrUe DIICKTPOHHBIC
HOCUTENN WH(POPMAITUH.

[Ipu mpoBeneHWH ayIUTOPHBIX 3aHATHH C OOYYAIOMIMMHUCS, WMEIOUTIMHU
OCTIOKHEHHSI C MOTOPHKOW pyK, BO3MOXXHO UCIOJIb30BaHUE CIICIYIOIINX
BapUaHTOB pabOTHI:

- obecrnievyeHre 00yJaroNIMXCsl IEKTPOHHBIMU TEKCTaMU JICKITUN U 33 aHui
K y4eOHBIM 3aHATHUSM;

- UCTIOJh30BaHUE TEXHHUYECKUX CPEICTB (UKCAUU TeKCTa (IUKTO(OHBI) C
TIOCJICIYIOIINM COCTABJICHUEM TE3UCOB JICKIIMH B XOJIE CAMOCTOSTEILHOU PabOTHI
oOydJaromerocsi, KOTOpbI€ OHH BIIOCJIEJICTBUU MOTYT HCIIONB30BaTh MPH
TIOJITOTOBKE M OTBETaX Ha YUCOHBIX 3aHITHSIX.

OpxHMM 13 BUIOB pabOTHI sl 00yUYaIOUIUXCS, HCIIBITHIBAIOIINX TPYAHOCTH B
IMCbME MOXKET OBITh MOJArOTOBKA K YYEOHBIM 3aHATHSAM TaKUX 3aJaHUM, KOTOpbIE
He TpeOylOT OT HHUX HalMCaHUs JUIMHHBIX TEKCTOB oTBeToB. Hambonee
ONTUMAaJIbHBIM BapUaHTOM TaKOTr'O 3aJaHMsl, BBIIIOJIHIEMOIO B MIUCbMEHHOM (opme,
MOJKET CIIY)KUTh TECTOBOE 3ajaHue. lcnonbp3zoBanue TecTupoBaHUs 00ydarOUUXCs
HE00X0/IMMO COBMEIIATh C 00CYK/IEHUEM BapUAHTOB OTBETOB.

KoHTposib 3HaHUH MOKHO BECTH KaK B YCTHOM, TaK U B IUICbMEHHOM BH/JIE.

Ocob6enHocTr 00yUueHUs 00YJArOITUXCS ¢ HAPYIIICHUEM ClTyXa.

IIpu opranuzanum 00pa30BaTEIBHOIO Ipoliecca co  ciaadociblanieit
ayJUTOpHUEH pEKOMEHIYETCS  HCIOJb30BaTh  CIEAYIOIIUME  IEJaroruueckue
HNPUHIUIIBL:

- HarJIITHOCTH TPEIo/1aBaeMoro MaTepuana;

- HHAMBHUIYAJIBHOTO TOJX0/a K KaXJI0MY 00ydaromemMycs;

- UCIIOJIb30BaHUsI UHPOPMAITMOHHBIX TEXHOJIOTHIA;

- HCIIOJIb30BaHUS Y4YEOHBIX MOCOOWH, aJanTUPOBAHHBIX JJISI BOCHPUATHUSA
00y4aloUIMMHUCS C HapyIIEHUEM CIyXa.

OOyuaromeMycsi ¢ HapyIIEHUEM CIIyXa CJIeAyeT MPEeANOKUTh 3aHATh MECTO
Ha MepeIHUX MapTax ayJUTOPHH, a MPENoIaBaTeNi0 O0IbIle BPEMEHU HAXOAUTHCSA
psAgOM C pabouyuM MECTOM J3TOr0 OOy4Yaromerocs. YYWThIBas, 4YTO TaKhe
oOyyaroliecs Jiydile MOHUMAIOT MO ry0aM, KelaTelbHO pachojiaratbCs K HUM
JIMIIOM, TOBOPUTH TPOMKO U YETKO.

JUis  TOBBIIIEHHS  YpOBHS  BOCHpUATHS  y4uyeOHOM  mHOpMaIuu
OOy4aloUIMMHCSI  pacCMaTPUBAEMOW TPYMIbl, PEKOMEHIYeTCS MPUMEHEHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MYJIbTUMEOUNHHBIX U JPYTUX CPEICTB.
CrnoxHble IJi1 TMOHMMAHHSA TEMBI CJeAyeT CHa0XaTb KaK MOXHO OOJBIINM
KOJIMYECTBOM HariasiAHOro Marepuana. OcoOyio ponb B 0OOy4eHHUH JIHI[ C
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HapyUIeHHbIM  CIIyXOM, WIpalmT BujaeoMarepuansl. Ilo  Bo3MOXXHOCTH,
npeabaBisgeMas BUACOMHPOPMALIUS MOKET CONPOBOXKAATHCS TEKCTOBOM Oeryiei
CTPOKOM WJIM CYPAOJIOTUYECKUM MEPEBOIOM.

KoHTponp 3HaHMi O0ydaromMXCs yKa3aHHOM HO30JOTUU MOXKET BECTHUCH
MPEUMYIIECTBEHHO B TMUCBMEHHOM BHJI€, HO Jis pa3BUTHUA YCTHOM peuw,
pPEKOMEHyeTCsl MPEeAIOKUTh 00ydaronieMycsl paccka3aTh OTBET Ha 3aJaHHE B
TE3UcaAX.

OcobenHoctu 00y4eHHs 00yYaroIUXCs ¢ HApYLUIEHUEM 3PEHUS.

Cneunduka oOydeHus CcrHabOBUIAIIMX OOYYaIOIUMXCS 3aKIloyaeTcs B
CJIeIyIOUIEM:

- HE0OXOAMMO JTO3UPOBATh YUEOHYIO HArpy3KY;

- MPUMEHATH ClieuuagbHble (GOPMBI U METOJbl OOy4YeHHUs, TEXHUYECKHUE
CpElICTBA, MO3BOJISIIONIME BOCIPUHUMAThL HMH(POPMALIMIO, & TaKXKE ONTHYECKUE U
TU(IIONEe1arornyecKue YCTpPOMCTBA, pacHmpsoIue M03HABATEIIbHBIE
BO3MOKHOCTH 00YyYarOUUXCs;

- YBEJIMYMBATh HCKYCCTBEHHYIO OCBEUICHHOCTh IOMEIICHUI, B KOTOPBIX
3aHUMAIOTCSl 00yYaronirecs: C TOHMKEHHBIM 3PEHUEM.

[Ipu 3putenbHON pabore y cHabOBUASIIMX OOydaronmxcs OBICTPO
HACTyMaeT YTOMJIGHME, UTO CHI)KaeT UuX pabdoTOCIOCOOHOCTb, IOITOMY
HEOOXOJMMO MPOBOJIUTH HEOOJNIbIINE MEPEPHIBBI WM TEPEKIIOYeHHe padoueit
aKTUBHOCTHU.

[Tpu yTeHuM nekuui, caabOBUAAIIMM OOYYarOIIUMCS CIEAYET pa3peliuTh
UCMOJIb30BaTh 3BYKO3AIMCHIBAIOIINE YCTPOWCTBA M KOMIBIOTEPHI, KaK CIOCO0
KOHCIIEKTUPOBaHUs, BO Bpems 3aHATHH. HeoOxoaumMo KOMMEHTHpPOBATh CBOU
’KECTbl M HAAMNKMCHU Ha JIOCKE M IepellaBaTh CIIOBaMH TO, YTO YaCTO BBIPAYKAETCS
MHUMUKOU U KECTAMHU.

I[Ipu paGote Ha KOMIbBIOTEPE CIEAYeT MCIONb30BaTh  MPUHIUI
MaKCUMAaJIbHOTO CHM)KEHUS 3PUTEIBHBIX HArpy30K, JO3MPOBAHME U YEPETOBAHUE
3pUTENBHBIX HArpy3oKk ¢ JpyrdMH BHJaMu jesTenbHocTH. Kpome Toro
HEOOXOJMMO  HCIIOJIb30BAaTh  CHEIHAIbHBIE IPOrpaMMHBIE  CpEACTBA  JJIs
yBEJIUYEHUS N300pakeHUs Ha 3KpaHe WIX Ul 03ByYHUBaHUs HH(POpMaLUU.

[Ipu mpoBeneHMu TPOLEAYPHl OLIEHUWBAHUSA PE3yJIbTATOB OOYYECHHUS
WMHBAJIUJOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3/10pOBbs 00€CIIeUNBACTCS
BBIMIOJTHEHUE CIICAYIOIUX JIONOJHUTENbHbIX TPEOOBaHUN B 3aBUCUMOCTU OT
VHAMBHUIYaJIbHBIX OCOOCHHOCTEHN 00yJarommxcs:

1. uHpOpMamMs 1O TOPAAKY MPOBEACHHUS MPOLEAYpPhl OLIEHWBAHUSA
NPEeIOCTaBIsETCS B JOCTYMHOM Qopme (YyCTHO, B NHCbMEHHOM Qopme, Ha
AIIEKTPOHHOM HOCHUTEIE, B IEYaTHOM (popMe yBeIMUEeHHBIM HIPU(TOM H T.11.);

2. poctynHas (opMa MPEeNOCTaBICHUs 3aJlaHUll OLICHOYHBIX CpEICTB (B
nevyatHo (¢opMe, B TMe4yaTHOM Qopme yBeNIWYEHHBIM MIpuPTOM, B (opme
ANEKTPOHHOTO JOKYMEHTA);

3. noctymHas gopma MpeaoCTaBiICHUs OTBETOB Ha 3a1aHus (MMCbMEHHO Ha
Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, YCTHO U JIp.).

I[Ipu HeoOxoaumocTu njigs  OOyYarOUIMXCSl C  HMHBAIMAHOCTBIO U
oOydarmMxcs € OrPaHUYEHHbIMM BO3MOXXHOCTSMH  3J0pPOBBbSl  IPOLENYpa
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OIICHHUBAHHA PE3YJIIbTATOB O6y‘—I€HI/I$I IO JUCHUIUIMHC MOXCET IPOBOAUTHCA B
HECKOJIBKO 3TaIlOB, 4 TAK:XKC MOXKCT OBITh MpeAO0CTAaBJICHO JOIIOJHUTCIBHOC BPCMA
JJIA IIOATrOTOBKH OTBETA HA 3a4CTC MJIM 3K3aMCHC.
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4.

KOHTPOJIb

U OLEHKA

PE3YJIBTATOB

OCBOEHUA

OBIIEOBPA3OBATEJBHOM JUCHUILJIMHBI OJ1.12 XUMMUSI

KoHTpons u oOIlEHKa pacKpbIBAlOTCS 4Yepes

YCBOCHHBIC 3HAHUA U

MPUOOPETEHHbIE CTYICHTAMH YMEHMsI, HAllPaBJICHHbIE Ha (POPMUPOBAHUE OOLIUX U

MMPOPCCCHUOHAJIbHBIX KOMHCTCHHHﬁ.
Ne | OK/TIK | Mopyns/Paznen/| Pesymbrar oOydenusi | THITBI OLIEHOYHBIX MEPOTPUSTHA
Tema

OcHOBHOE coJiepKaHue

1 Paznen 1| ®opmynupoBarh
OCHOBEI 0a3oBbIe IIOHATHS U
CTPOCHHUS 3aKOHBI XUMHH
BEIIeCTBa
1.1.| OKO01 |Crpoenue CocraBasaTh 1. Tecr «CtpoeHue aTOMOB
aToOMOB XUMHUYECKUE XUMHUYECKUX JIEMEHTOB U MPUPOJIa
XUMHYECKUX bopmyIbI XUMUYECKOU CBSI3H.
JJIEMEHTOB U | COeOUHEHUH B | 2. Bamaun Ha COCTaBJICHHE
pupoa COOTBETCTBUU CO | XHMHYECKHX dbopmyn
XUMHYECKOU CTENEHBIO OKHWCJICHUS | IBYXaTOMHBIX COeMHEHUI
CBSI3U XUMUYECKUX (oxcuaoB, Cynb(hUIOB, TUIPHUIOB H
AJIEMEHTOB, UCXOS U3 | T.11.).
BaJICHTHOCTHU ¥ | 3. 3amaHus Ha UCIOJIL30BaHUE
AIIEKTPOOTPHUIIATEIBH | XUMHUYECKON CUMBOJIMKHU U
OCTH Ha3BaHUU COETMHEHUH o
HOMEHKJIAType  MEXIyHapOJIHOTO
cor03a TEOPETUYECKOMN u
MPUKJIAHOMN XUMUHU u
TPUBHAIIBHBIX Ha3BaHUM Jine|
COCTaBJICHUSI XUMHYECKUX (opMy
JIBYXaTOMHBIX COCIMHCHHIA
(oKcuI0B, CyIb(GUAOB, TUIPUIOB U
T.II.) U JAPYTUX HEOPraHWYECKUX
COEIMHEHHUH OTAEIbHEIX KJIaCCOB
1.2.| OKO1 |Ilepuoanueckuii |Xapakrepu3zoBaTh 1.Tecr «Metamaeckue
OK 02 |3akoH u Tabnuna | XUMHYECKHUE /HeMETaInYECKUE CBOMCTBA,
J.N. 3JIEMEHTHI B | 9JIEKTPOOTPHULIATEITLHOCTh u
MeneneeBa COOTBETCTBUHU C HX |CPOJICTBO K AIEKTPOHY
MIOJIOKEHUEM W B | XUMHYECKHUX 3JIEMEHTOB B

MIepUOINYECKOMN
CHCTEME XHMHUYCCKHUX
3JIEMEHTOB J.N.
MenneneeBa

COOTBCTCTBHUC C HX JJIICKTPOHHLIM
CTPOCHHUEM )51 IMOJIOKCHUEM B

NIEPUOAUYECKON cucTeMme
XUMHYECKUX  anemeHToB  J[.I.
MenaeneeBay.

2. lpakTnueckne  3agaHusl  Ha
YCTaHOBJIEHUE CBSI3U MEXKITY
CTPOCHHE U aTOMOB XHUMHYECKUX
AJIEMEHTOB M TEPUOJAUYECKUM

W3MEHEHHE U CBONCTB XMMHYECKUX
3JIEMEHTOB M HMX COCOUHEHHUI B
COOTBETCTBHUH C TIOJIOKCHHUEM
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[Iepuoguueckoit cucreme.
[IpakTKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHus Ha
XapaKTepHU3aLUI0 XMUMHUYECKUX
ANIEMEHTOB:  «MeTamuyeckue /
HEMETaJNIMICCKHIC CBOMCTBA,
AJIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBUE C HUX HJIEKTPOHHBIM
CTPOE€HHMEM M  IIOJIO)KEHUEM B

NIEPUOIUYECKON cUcTeMeE
XMMHUYeCKuX  anementoB  J[.W.
MenpeneeBay»
2 Paznen 2.| XapaxkTepu3oBaTh
XUMHYeCcKue THUTIBI XAUMHUYCCKUX|
peakuuun peakuuii
2.1.| OKO0l |Tunosr CocraBnars peakuuu | 1.3agaum Ha COCTaBJIEHUE
OK 04 | xumuueck COEIMHEHMUS, YpaBHEHUH PEAKIUM:
X pasnoxkeHusi, oOMeHa, |- coeTuHEHus, 3aMeIIeHus,
peaxiuit 3aMeIIeHus, pa3JIoXKeHus, 0OMCHa,
OKHCITHTEITHLHO- — OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIC | BOCCTAHOBHTEIBHBIX PEAKIHH  C
peakmuu HCII0JIb30BaHNEM MeToJ1a
3JIEKTPOHHOTO OajaHca.
2. 3amauyn Ha pacyeT Macchl
BellleCTBa Wi 00bEMaA
ra3oB IO HM3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WIH O00BEMY
OJHOTO M3  Y4YacTBYWOIIHX B
pEaKIMK BEIIECTB. PacYEThl MACCHI
(oObéMa, KOJIMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIMH, €CIIU OJHO U3
BEIIIECTB UMEET MPUMECH
2.2. Onekrponutude | CoCcTaBiIsITh 1. 3aganus Ha COCTaBJICHUE
cKas ypaBHEHUS MOJIEKYJISIPHBIX U MOHHBIX peaKlun
JMCCOLMALNA M |XUMHYECKMX PEAKLMUU [C y9acTHEM KHCIIOT, OCHOBAHHH H
MOHHBI OOMEH |MOHHOIO OOMEHA  C|coJjiel, YCTAaHOBIICHHE W3MECHEHHS
y4acTHUEM KHCIIOTHOCTH CPEIbI
HCOPraHMYECKUX 2. JIaboparopnas paborta "Tumbl
BCIIECTB XUMHYECKUX peakiuii”
3 Paznen 3| UccnenoBatb Kontponbnas pabora «CBoHCTBA
Crpoenue W CTPOCHHME U CBOMCTB3 HEOPraHWYECKHX BEIIECTB)
CBOICTBa HEOPraHMYECKUX
HEOpPraHMYECKUX| BEIIECTB
BEIIIECTB
3.1.| OKO1l |Knaccupuxauu | Knaccuduuumposars 1. Tect «<HomeHknaTypa 1 Ha3BaHUe
K 5.1 1, HEOpPraHMYECKUe HEOPraHMYECKUX BEIIECTB HCXOA
HOMEHKJIAaTypa | BellecTBa B| M3 WX XUMHUYECKOW (GOpMyNBI WM
u CTPOCHHE |COOTBETCTBUM C UX|COCTaBJICHHE XUMHUYECKOU (DOPMYIIBI
HEOPraHUYECKH | CTPOCHHEM UCXOJsl M3 HAa3BaHMS BEIIECTBA IIO
X BEIIIECTB MEXJTYHAPOJHON WIIM TPUBHUATIBHOMN
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HOMEHKJIAType».
2. 3ajaun Ha pacyeT MaccoBOM
Joau  (Macchl) XUMHUYECKOTO
sieMeHTa  (COeIMHEHHs) B
MoJIeKyJie (cMech).

3. [lpaktnyeckue  3agaHus 110
KJIacCU(UKALMU, HOMEHKJIAType U
XUMUYECKUM hopmynam
HEOPraHNYECKUX BEIIIECTB
Pa3IMYHBIX KJIACCOB.

4. lpakTuyeckue 3aJaHus Ha
OIIpENICIICHNE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJA XUMHUYECKOM
CBSI3M W THIA KPUCTAJUIMIECKOMH
pemeTKu

3.2 | OK 01 |®wusuxo- YcranaBiauBaTh 1. Tect «OcoOEHHOCTH XUMHYECKUX
OK 02 | xumuueckue 3aBUCUMOCTH (DU3UKO- | CBOWCTB OKCHJIOB, KHCIIOT,
[IK CBOMCTBA XMMHUYECKUX CBOICTB |OCHOBaHMM, aM(OTEPHBIX
51 HEOPraHWYECKH | HEOPraHHUYECKUX TUJIPOKCHUIIOB M COJIEN».
X BEIIECTB BEIIECTB OT CTpoeHUd |2. 3aJaHusi HAa  COCTaBJICHUE
aTOMOB U MOJIEKYJ, & | YPaBHEHHH XUMHWYECKHUX pEeaKIui
TaKKe TUTA |C y4aCTUEM MPOCTBIX U CIIOKHBIX
KPUCTAUTMYECKON HEOPraHWYECKUX BCIIIECTB:
pelIeTKn OKCHOB METAJJIOB, HEMETAJJIOB U
aMdoTepHBIX AJIEMEHTOB;
HEOPraHUYECKUX KHCIOT,
OCHOBaHUH u aMmdoTepHBIX
TUJIPOKCHUJIOB, HEOPraHUYECKUX
COJICH,  XapaKTepU3YIOIIHX  HUX
CBOMCTBA M CITOCOOBI TIOJTyUCHUS.
3.  IIpakTukO-OpUEHTHPOBAHHBIC
TEOpPETUYECKHUE 3aTaHus Ha
CBOMCTBA n MOJTy4YEHHUE
HEOPraHWYECKUX BEIIECTB
4 Pazzen 4. | UccnemoBaThb Kontponbaas pabora «CBOKHCTBA
Crpoenue U | CTPOEGHHE M CBOWCTBY OPraHUYECKHUX BEIIECTB)
CBOMCTBA OPraHUYEeCKHUX
OPraHu4YeCKuX BEILIECTB
BEILIECTB
4.1.| OKOIl |Knaccuduxkamnus, | Knaccupunuponarts 1. Baganus Ha COCTaBJICHUE
IIK 5.1 | ctpoenue Y| OpraHuYecKue Ha3BaHHI OpPraHnYeCcKHUX
HOMEHKJIaTypa BEIIESCTBA B COCIMHEHUI 10 TPUBHAIBHOU WIH
OpraHUYEeCKUX COOTBETCTBUM C  MX| MEXIYHApOJIHON CHCTEMaTHYECKOM
BEIIECTB CTPOECHHEM HOMEHKJIaType.

2. 3a7aHus HA COCTABIICHHUE MOJHBIX
U COKpAIIEHHBIX  CTPYKTYpPHBIX
dopMyn OpraHM4ecKux BEIIECTB
OTJICJIbHBIX KJIACCOB.

3. 3agaumn Ha  OIpejeNeHue
pocTenen bopmyIsl
OpPraHUYeCKON MOJICKYJIbI, UCXOS
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13 3JIEMEHTHOTO cocTaBa (B %)

4.2 | OK 01 |CsgoiicTBa YcraHnaBnuBaTh 1. 3apanus Ha COCTaBJICHUE
OK 02 | oprannueckux 3aBHCUMOCTH (DU3UKO- | ypaBHEHHH XUMHUYECKUX PEaKLUUi ¢
OK 04 |coenuHeHuit XUMUYECKUX CBOMCTB |y4aCTHEM OPraHMYECKUX BELIECTB
K 5.1 OPraHUYECKUX Ha OCHOBaHMM HX COCTaBa W

BEUIECTB OT CTPOEHUS |CTPOEHUS.

MOJIEKYII 2. 3amanus Ha COCTaBJICHUE
YPaBHEHUN XHUMHUYECKUX PEaKIUH,
WUTIOCTPUPYIOIIHUX XUMHYECKHE
CBOWMCTBA € YYETOM MEXaHU3MOB
IPOTEKAHUS JIaHHBIX pPEaKIUi U
FEHETHUYECKON CBSI3M OPraHUYECKHX
BELIECTB Pa3HbIX KIIACCOB.
3. PacuerHoe 3a1a4n 110
YPaBHEHHUSAM DPEaKIMH C ydacTHeMm
OpPraHUYECKUX BEIECTB.

4.3 | 0OK01 |HWnentudukamu | HccmenoBars 1.IIpakTuKO-OpHUEHTHPOBAHHbBIE
OK 02 |5 opraHMYecKHX |KayeCTBEHHBIC PEAKIIMH| 3aJaHHS o COCTaBJICHUIO
OK 04 |BemecTs, UX | OPraHUYECKUX XUMUYECKAX PEAKIUN C Yy4acTHEM|
[IK 5.1 |3HaueHnue U | COEIMHEHUI OpPraHMYeCKUX BEIIEeCTB, B T.4.

MPUMEHEHHE B | OTIENbHBIX KJIAcCOB HCIIOJIb3YEMBIX TUIS ux|
OBITOBOM u uAeHTU(UKaMK B ObITy U
IIPOU3BOJICTBEH IIPOMBIIITICHHOCTH.
HOH
JESITEIBHOCTH
YeJIOBEKA
5 Paznen 5. | Xapakrepu3oBaTh
Kunernyeckue |BIMAHHE  Ppa3INYHBIX
u dbakTopoB Ha
TEPMOJUHAMHYE | PaBHOBECHE u
CKHE CKOPOCTh XMMHYECKHX
3aKOHOMEPHOCT | peaKuui
U IPOTEKaHUsA
XUMHYECKHAX
peakiui

5 |OKO01 [Ckopocth XapakTepu3oBaTh ITpakTMKO-OpUEHTUPOBAHHbIE
OK 02 |xumuueckux BIIUSIHUE TEOPETUYECKUE 3a/laHusl Ha aHaJIN3
[IK 5.1 |peakumii. KOHIIEHTpAILUKU (hakTopoB, BIIASIOIINX Ha

XuMu4eckoe pearupyomux U3MEHEHHE CKOPOCTH XUMHUYECKOU

paBHOBECHE BELICCTB | pEaKI1H.
TEMIIEPATYPhI Ha| [IpakTnko- OPHUEHTUPOBAHHBIE
CKOPOCTb XUMHYECKHX |3aJaHusl Ha IPUMEHEHUE NPUHIMIIA
peakuum Jle-lllaTenbe nisd HaXOXKACHU
XapakTepu3oBaTh
BIUSIHUE  W3MEHEHUS
KOHLEHTpaLuU
BELIECTB, peakuuu
Cpelbl U

6 Paznen 6. | UccnenoBats

PactBopsI VCTHUHHBIE PACTBOPHI C

3a/JaHHBIMH
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XapPaAKTCPUCTUKAMU

6.1 | OKO01 |IlonsTue o | Pasnuuare wuctunHble | 1. 3amaun Ha MPUTOTOBIICHHE
OK 02 |pacrBOpax pacTBOpHI pacTBOpPOB.
IIK IIpakTUKO-OpUEHTUPOBAHHBIE
5.1 pacyeTHOE 3aJaHus Ha JUCIEPCHBIC
CUCTEMBI, UCIOJIb3YeMbIE B
ObITOBOM M MPOU3BOJICTBEHHOM
JIESITEJIbHOCTH YEJIOBEKA
7 | [IpodeccrnoHanbHO-OPUESHTHPOBAHHOE COJIEpIKaHUE (COACPKAHUE TTPUKIIATHOTO MOTYJIS )

OK 01
OK 02
OK 04
OK 07
K
5.1

XuMmus B ObITY U
MIPOU3BOJICTBEH
HOH
NeSITEIbHOCTH
4eJoBeKa

O11eHUBAaTh
IOCJIEACTBHUSA OBITOBOI
U TPOU3BOJICTBEHHON
JIeITEIHOCTH
YelloBeKa C IIO3UIUHU
SKOJIOTHYECKOH
0e30I1aCHOCTH

Keitc (¢ ywetom  Oynmymiei
poeCCUOHAIIBHONU JIEITEIILHOCTH)
Bo3moxnble Tembl  KeHcoB: .
[Torenienue KJINMaTa u
BBICBOOOJK/ICHUE Ta30BBIX THAPATOB
co nHa okeaHa. 2. byaymwue
MaTepHasbl I aBHa-, MAIIMHO- U
MPUOOPOCTPOCHUS. 3. Hoseie
MaTepraIbl TUTST COJTHEYHBIX
Oarapeii. 4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX MPENapaToB
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o1

10.

11.

12.

13.

14.

15.

16.

17.

18.

[Tepeuens BompocoB k auddepeHImpoBaHHOMY 3a4eTy 1Mo 001eo0pa3oBaTeIbHON TUCITUTUINHE
O.12 Xumus

[Ipeamer u 3amaum xumMuu. OCHOBHBIE TOHSATHS XUMHUU (XMMHUYECKUW BJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, auioTpomnus). OCHOBHBIE 3aKOHBI XMMHUHU (3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA, 3aKOH ABOTaJpoO, 3aKOH COXPAaHEHUs Macchl BEIECTBa, nepuoaudeckuil 3axkoH .M.
MenneneeBa).

Crpoenue llepuoanueckoit cuctembl xumuueckux snemeHtoB J[.MI.  Menneneesa,
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB B cMCTeMe U ee 3HaueHne. CTpoeHre aToMa XUMHYECKOTO
anemenTa. [IpuBectu npumep Ha anemenTax 1-3 nepuoga [ICXD J[.1. Menneneena.

CocraB u crTpoeHue BemiecTBa. Xumudeckas ¢opmyna. OTHOCHTENbHAs aTOMHash U
MOJIEKYJIsipHass macca. MaccoBas 10l 2JIEMEHTa B XMMHYECKOM COCIMHEHUHU. BbIuncinTh
MacCOBYIO JIOJIFO AJIEMEHTOB B COEIUHEHUH (110 BHIOOPY YUUTEIA).

Tunbel XUMUYECKON CBSI3M (MOHHAs, KOBaJIEHTHAs, METATMYECKAsi, BOJOPOJHAS), MEXaHU3M
00pa3oBaHus, CBOWCTBA BEIIECTB C PA3IMYHBIMH XUMHUYECKUMHU CBsi3siMU. [IpuBecTu mpumep
CXEeMbI 00pa30BaHUs KaKIOTO THIIA CBS3H.

JlucniepcHbIe CUCTEMBI: COCTaB, KilacCU(UKAIIMU, TPUMEPHI BEIIECTB, CBONCTBA BEIIIECTB.

Uuctele BemectBa M cMecH. Buabsl cMeced, MX 3HAauYe€HHE. BBIYMCINTH MaccoBblEe 0JHU
KOMIIOHEHTOB BEIIIECTB B CMECH (10 BEIOOPY YUHUTEIIs).

OCHOBHBIE TMOJIO)KEHUS TEOPHU DIEKTPOIUTHUYECKON auccoruaiuu (GpopMynupoBKa M HX
CYIIHOCTD). 3anucaTh ypaBHEHHE B HIOHHOM BHUJIE (110 BBIOOPY YUUTENS).

Kucnoter B cBere Teopum SIEKTPOJUTUYECKOW AUCCONMAIMM (TMMOHATHE «KUCIOTBD», WX
CBOWCTBA W 3HAYCHHE). 3amucaTh ypaBHEHHUS PEaKIWii B MOHHOM BHJIE, TOJITBEPKIAFOIINE
CBOWCTBA KUCJOT.

OcHOBaHMSI B CBETE€ TEOPHUM DJIEKTPOJUTHUYECKONW TuccOUMAlUU (MOHITHE «OCHOBAHUM», UX
CBOWCTBA W 3HAYCHHE). 3amucaTh ypaBHEHUS PEaKIWii B MOHHOM BHJIE, TOITBEPKIAIOIINE
CBOWCTBA OCHOBAHUM.

Conu B cBeT€ TEOPUHU AJIEKTPOJUTUYECKON IUCCOLMAIMU (TTOHSATHE «COJIM», WX CBOWCTBA U
3HaYCHHE). 3anucaTh ypPaBHCHHS PEAKIIMii B HOHHOM BHUJIE, TIOITBEP)KIAIOIINE CBOMCTBA COJICH.

Oxcuzpl B CBETE TEOPUH AJIEKTPOIUTUYECKOM AUCCOIUAIMU (TTIOHSATHE «OKCHIbI», UX CBOMCTBA
U 3HAYeHue). 3amnucaTh YpaBHEHHUs peaklMii B MOHHOM BHJE, MOATBEPIKJAIOIINE CBONCTBA
OKCH/IOB.

Knaccudukanuum XxuMuyeckux peakuuid (10 KOJMYECTBY M COCTAaBY PEAareHTOB U MPOJIYKTOB
peakiuu, MO U3MEHEHHUIO CTENEeHH OKHUCJICHHS, HO TeIyIoBoMy AH((deKTy, M0 HaIUYUIO
Karajau3aTopa, no (pa3oBoMy cocTosiHMIO U T.1.). [IpuBecTu mpumepbl ypaBHEHHUI peakuuil K
KaXKJ0M Ki1accupuKaluu.

CKOpOCTh XUMUYECKOUW peakiuu, (akTOphbl BIMUSIONIMNE HA CKOPOCTh XUMHUYECKOM pPEaKIIMH.
XuMHYEeCKOe paBHOBeCHE M CcrOCOObI ero cMmemienus. [IpuBectu mpumep cnoco60B CMELEHHUS
XUMHUYECKOTO PABHOBECHSI HA PEAKIIMM CUHTE3a aMMHUAKa.

Metamnsl (monoxenue B IICXD JI.M. MenneneeBa, ctpoeHue aroma, (GU3UYECKUE U
XMUMHYECKHE CBOMCTBA, MpuMeHeHue). [IpuBecTu mpuMepbl XUMUYECKHX PEaKIMi METauioB Ha
KOHKPETHBIX MpHuMepax (ypaBHEHHUs 3amucaTh B MOJEKYISIPHOM M HOHHOM Buje). CruiaBbl
(BUIBI, X IPUMEHEHUE).

CriocoObl  moydyeHus MeTauioB (OOIMe STambl MPOU3BOJICTBA, BUABI METAITYPTUU C
npumepamu ). Kopposus MetannoB (MOHATHE, BUIBI KOPPO3UU U CIIOCOOBI 3alTUTHI OT KOPPO3UH).

Hemeranner (monoxenue B IICXD JI.M. MengeneeBa, crpoeHue aroma, (uznuecKkue H
XUMUYECKUE CBOMCTBA, mMpuMeHeHue). [IpuBecTn mpuMepbl XUMHUUYECKUX PEaKIMil HEMETAIIOB
Ha KOHKPETHBIX MpUMepax (ypaBHEHUS 3alycaTh B MOJIEKYIIPHOM U HOHHOM BUJIE).

Teopust crpoeHust opranuueckux coeauHeHuit A.M. BbyrnepoBa (mpeanochUIKH CO3JaHUS,
MOJIOKEHHUS TEOPUH U UX TIOSICHEHUE C MPUMEPAMHU, €€ 3HAUCHUE ISl Pa3BUTUS XUMUN).

AnkaHbl (cocTaB, CTPOCHHE, U30MEpHsi, HOMEHKIATypa, (pu3ndeckne U XuMUYEeCKIe CBOHCTBA,
CHOCOOBI TOy4YeHHE, IPUMEHEHHE).
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19.

20.

21.

22.

23.

24,

25.

AJIKeHBI U aJIKUHBI (COCTaB, CTPOCHHE, H30MEpPHUs, HOMEHKIIATypa, (PU3HUECKHEe U XUMHUECKUE
CBOMCTBA, CIIOCOOBI MMOJTyYeHUE, IPUMEHEHUE).

AnkamueHsl M apeHbl (cOoCTaB, CTpPOEHHE, HW30MEpHs, HOMEHKIarypa, (usnueckue u
XHMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIydeHHE, TIPUMEHEHHUE).

Crouptsl (cocTaB, CTpOEGHUE, U30MEPHsI, HOMEHKIIATypa, PU3NUYECKUE U XUMUYECKHUE CBOMCTBA,
CrocoOBI OJTYYEHHUE, TPUMEHEHHE).

KapOoHoBbIE KHCIOTBHI (COCTaB, CTpPOEHHE, H30MEpHs, HOMEHKIATypa, (QHU3HUeCKHue U
XHMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyYeHNE, IPUMEHEHHE).

VYraeBonsl (CocTaB, CTpOCHHE, H30MEpHs, HOMEHKIATypa, (U3HYEeCKHe W XUMHUYECKHE
CBOMCTBA, CIIOCOOKI MOJIy4e€HUE, IPUMEHEHHE).

A3oTcozepkane OpraHWYeCKHe COCTUHEHUS — AaMHHBI, aMHUHOKHCIOTHI, O€NKH (COCTaB,
CTpOCHHE, W30MepHs, HOMEHKIATypa, (QHU3MYECKHe ¢ XHMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJIy4YeHUE, IPUMEHEHHE).

[TmactmMaccel ¥ BOJIOKHA (KJIacCH(UKANWsA, CBOWCTBA, CHOCOOBI IOJNYYCHHS, OTACIbHbIC
MIPEJCTaBUTENN U UX 3HAUCHHE).
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