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1 O0mas xapakTepucTUKa pado4yel NPOrpaMmbl
1.1 MecTo TUCHUIIMHBI B CTPYKTYpPe OCHOBHOI TNpodeccHoHATbHOIMI
o0pa3oBaTeJIbHOI POrPaMMBbI

OobmeoOpa3oBarenpHas auciimiuimaa b/1.04 Xumus wu3ydaercs Ha 06a30BOM
ypOBHE B 00pa30BaTEIBHOM IHMKJIEC YYEOHOTO IJIaHA OCHOBHOW MPOQeCcCHOHATHHON
oOpasoBarensHOM mporpammbl  cnenmanbHocTH  13.02.07.  DnextpocHabkeHue
(o oTpacisim)

1.2. Hesan u miiaHupyemble pe3yJibTaThl 0CBOCHUS JUCHUNIIMHBI
1.2.1. Ileau u 321244 JUCHUILIMHBI
@opMHpOBaHUE Yy 00YyYAIOIIUXCS MPEACTABICHUS O XUMHUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA KaK OCHOBBI MPHUHATUSA PEUICHUN B KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO ITOBEACHUS B IPUPOJHON Cpeae.
3amaun TUCUMILTHHBI:

1) chopmupoBaTh TIOHUMAaHWUE 3aKOHOMEPHOCTEW MPOTCKAHUS XUMHYCCKHUX
IPOLIECCOB U SIBJICHUW B OKPYXAIOUIEH Cpele, LEJIOCTHOM HAYYHOM KapTHUHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABISATH (HOPMYJBI HEOPTaHMYECKUX M OPTaHUYECKUX
BEILIECTB, YPABHEHUN XUMUYECKUX pEaKUUid, OOBICHATH HUX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUYECKUX SKCIIEPUMEHTOB;

3) chopmupoBarthb HaBBIKH MIPOBEICHUS MPOCTEUIINX XUMHUUYECKUX
HKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUM C COOJIIOACHUEM MpPaBHII O€30MaCHOTO
oOpalleHus C BEIIeCTBaMU U JIA0OPAaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHUS HCIOJH30BaTh WH(POPMAIHIO XUMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh yMeHHUSI IPOTHO3MPOBATH MOCICACTBUS CBOCH ICATEIHHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopmupoBaTh NMOHMMAaHWE 3HAYMMOCTH JIOCTHM)KCHHH XHMHUYECKOW HAYKH W
TEXHOJIOTUH ISl Pa3BUTHUS COIMAILHON U IMTPOM3BOJICTBEHHOM cep



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kox u
HAaMMEHOBaHUE
bopMUpyEMBIX
KOMITETCHIINN

HHaHI/IpyeMI)Ie PE3YJIbTaTbl OCBOCHUS TUCIHHITIIMHBI

OO01ue

OK 01. BriOupath
CrocoObl penIeHus
3a/1a4y
po(ecCUOHATIBHO
U JeATEeIBLHOCTH
IPUMEHUTENBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu TPy10BOT0 BOCIMTAHMSI:

- TOTOBHOCTb K Tpydy, OCO3HAHHE
IIEHHOCTHU MAacTEPCTBA, TPYI0II00HE;

- TOTOBHOCTh K aKTHUBHOH JEATEIHLHOCTH

TEXHOJIOTUYECKOM u COIIMaJIbHOM
HanpaBJICHHOCTH, CITOCOOHOCTh
WHUIMAPOBATH, TJIAHUPOBATH u
CaMOCTOSITEJILHO BBITIOJIHSATH TaKyto
JICATEIILHOCTD;

- WHTEpeC K pa3au4HbiM  cdepam

poheCCHOHAIBHOM JICITEIIBHOCTH,

OBianenue YHHBEpPCaAJIbHBIMH
yueOHbIMHU NO03HABATEJIbHbIMH
NeHCTBUAMM:

a) 0a3oBblIe JIOTHYECKHUE IeHCTBHUA:

- CaMoCTOATENbHO  (OPMYIMPOBATH U
aKTyaJIM3upOBaTh npo0iemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK
WIM  OCHOBaHMA  JUId  CpaBHEHMUS,
kiaccudukanum u 00001IeHNS,

JucuurnmnHapHbie
- BJQJETh CHCTEMOW XHWMHWYECKUX 3HAHUH, KOTOpad
BKJIIOYACT: OCHOBOIIOJIAraloIue MOHATUS (XMMHUYECKHUIN

AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToma, s-, p-,

d-aekTpoHHBIE  OpOWTAJIM  aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, ANEKTPOOTPULIATENBHOCT, CTEIICHb
OKHCIICHHS, XMUMHUYECKAsl CBs3b, MOJIb, MOJIIPHAs Macca,
MOJISIDHBIN 00BEM, YTJIIEPOJHBIN CKelleT, (PYHKIMOHAIbHAS
rpylma, pajaudkan, HU30MEPHUsl, U30MEpbI, TOMOJOTHUYECKUU
psn, TOMOJIOTH, YTJIEBOJIOPOIBI, KHUCJIOPOJ- u
a30TcoJIepKaIle COCIUHEHUS, OMOJOTUYECKH aKTUBHBIC
BelecTBa (yriaeBojbl, KUPbI, OEIKU), MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMUUYECKUX peakiui
(OKHCITUTENbHO-BOCCTAHOBUTEBHEIE, 9K30-U
SHJOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIACCOLMAIINS, OKHUCJIHUTENbh, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKiuu, XUMHUYECKOE PaBHOBECHUE), TEOPUH U
3aKOHBI (TE€OPHUSI XHMMHYECKOTO CTPOCHHSI OPraHUYECKUX
BemectB A.M. byTiepoBa, Teopusi 3IEKTPOIUTHUECKOU
quccormanuu, nepuognueckuii 3axkoH J[.M. Menneneesa,




- OIIPCACIIATH Ocaun JACATCIIBHOCTH,
3aaBaTb IIApaMCTPbl W KPUTCPHUHU HUX
JOCTHKCHUA,

- BBIABJIIATDH 3dKOHOMCPHOCTH 141
IIPOTUBOPCUYHUA B pacCMaTpuBaCMbIX
SBJICHHAX

- BHOCHUTb KOPPCKTHBBI B JACATCIBHOCTD,
OLICHUBATDH COOTBCTCTBHUC PE3YJIbTATOB

LEJsIM, OILICHUBAaTh PHUCKH TOCJIECACTBUMN
JIeSITCIIbHOCTH;

- pa3BHUBaTh KPEAaTHUBHOE MBIIUICHUE TPHU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIE HCCJIeA0BaTeIbCKUE
AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
HCCIIEIOBATEIIbCKOU U IIPOEKTHOM
NEATEeIIbHOCTH, HAaBBIKAMHM  pa3peuieHus
npo0em;

- BBIBIATHD  IPUYUHHO-CJICICTBEHHBIE
CBSI3M M aKTyaJu3upoBaTh  3ajauy,
BBIJIBUTATh  TUNOTE3y €€  pEIICHUs,

HaxOJWTh apryMEHTBhI IJIs 10Ka3aTeJIbCTBA
CBOMX YTBEPKIICHHM, 3a1aBaTh MapaMeTPbl
Y KpUTEPUH PELICHUS;

- AHAIIU3UPOBATh TIOJIYYEHHBIE B XOHE
peleHns 3a1a4u pe3yJIbTaThl, KPUTUUECKU
OLICHUBATH 170.¢ JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh HM3MEHEHHE B HOBBIX

3aKOH COXpPAaHCHHUA MaCCI)I), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUU, q)aKTOJIOFI/I‘{eCKHe CBCACHUA O
CBOﬁCTBaX, COCTaBcC, IMOJIYYCHHUHA 141 Oe3omacHoOM
HUCIIOJIb30BaHHUHN Ba)KHEHUIINX HCOPTaHNYICCKHUX 141
OpPraHUYCCKHUX BCIHICCTB B 6I>ITy u HpaKTH‘ICCKOﬁ
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATL XapPaKTCPHBIC IIPU3HAKW W B3aMMOCBA3b
HN3Y4YCHHBIX HOHHTHﬁ, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATUA pu OIMMCaHUH CTPOCHUA n CBOMCTB
HCOPIraHN4YCCKUX " OpPraHU4YCCKHX BCIICCTB 41 ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM

C IIOHATHUAMMU " MMpCACTaBICHUAMUA APYyrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,
- YMCTb HCIIOJIB30BAaThb HanMCHOBaHMHA XUMHUYCCKHUX

COCIMHCHUN MEXIYHAPOJHOTO COK3a TEOPETUYECKOM U
NPUKIIAHON XWUMHUHA U TPUBUAJIBHBIC HA3BAHUSA BAKHEUIIIMX
BEIIeCTB  (OTWJICH,  alleTWICH,  IJMICpWH,  (eHou,
dbopmanpaerua, YKCycHasi KHCJIOTa, TJIMIIUH, yrapHBIA Ta3,
YIJIEKUCIIBIM Ta3, aMMHakK, TalleHas W3BECTh, HETallCHas
U3BECTh, MUTHhEBAS COAA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYEeCKUX BEIIECTB, YPaBHCHUS
XUMUUYECKUX peakIuid, OObSICHATh UX CMBICI; MOJATBEPKIAThH

XapaKkTepHbIe XUMHUYECKUE CBOWCTBA BEILICCTB
COOTBETCTBYIOIIIUMM  DKCIIEPUMEHTAaMH U 3alMUCAMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

- YMETb YCTAaHaBJIMBAaThb MPUHAMIECKHOCTH HW3YYEHHBIX

HCOPraHNYCCKHUX U OPraHN4YCCKUX BCHICCTB K OIIPCACICHHBIM
KjacCaM ¢ TIpyHiam COGI[I/IHGHI/II\/'I, XapaKTCPHU30BATh HX




YCIIOBUAX,
- YMCTb IICPCHOCHUTD 3HaHUA B
IMIO3HABATCJIbHYTIO 141 IMPAKTHYCCKYIO

001acTh KU3HEAEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIIBUraTh HOBBIE HJIEH, IpeasiaraTh
OpUTHHAJIbHBIE TTOJXO/IbI U PEIIEHUS;

- CHOCOOHOCTH MX HCIOJIb30BaHUS B
ITO3HABATEJIbHON U COUMAIIBHON MMPAKTUKE

COCTaB ¥ BaXHCWIIWE CBOWCTBA; OMNPEICISITh  BHUIBI
XUMHYCECKUX CBS3€H (KOBAJICHTHAs, MOHHAS, METAJUTHUECKAs,
BOJIOPOJHAS), THUIBl KPUCTAJUIMUECKUX PEIICTOK BEIIECTB;
KIIACCU(PUITUPOBATH XUMUYICCKUE PEAKIINH;

- chopmMupoBaTh  TPEIACTABICHHUA: O  XUMHYECKOH
COCTaBIISIIONICH €CTeCTBEHHOHAYYHOW KapTHUHBI MHpa, POJIU
XUMUU B TIO3HAHWH SIBJICHUH TPHUPOABI, B (HOPMUPOBAHHUH
MBIIICHAS W KYJbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOW ISl pEemIeHUS MPAKTHICCKUX
3a]1a4 U SKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JIOPOBBIO U TIPUPOTHOMN Cpeie;

- YMETh MPOBOAWTH PACUYEThl MO XHUMHYECCKUM (GopMysIaMm U
YpaBHEHUSIM XHMHUYECKUX PEAKIUNA C MCIOJIb30BAaHUEM
GU3MYECKUX BEIIMYWH, XapaKTePU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0beMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMUYECKHUE 3HAHUS JUIsl IPUHSATUS PEIICHUN B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYallUAX, CBS3aHHBIX C
BEII[ECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
cpeacTBa MOMCKa,
aHanmm3a U
UHTEPIpETauu
UHpOpMaLIUU u
uH(pOpMallMOHHbIE
TEXHOJIOTHH ISt
BBIIOJIHEHUS  3aJad

pohecCHOHATBLHOM

B  oOaacru
MO3HAHMS:

- copMHUPOBAHHOCTL  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
IPAKTUKW, OCHOBAHHOIO HAa JHAJoOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAaHHE  S3BIKOBOM U

IHEHHOCTH HAY4YHOIo

- yMeThb IUTAHMPOBATH ©  BBIMOJHATH  XUMHYECKHM
OKCIIEPUMEHT (TIPEBpPAIICHUS OPTaHUYECKUX BEIISCTB IIPH
HarpeBaHWM, MOJYUCHUE JTHUJICHA W W3YYCHUE €T0 CBOWCTB,
KaueCTBCHHBIC PEAKIIMK Ha ajbJCTHUIIbI, KpaxMaJjl, YKCYCHYIO
KHCIIOTY; JIeHaTypanusi OCIKOB IPW HarpeBaHWH, I[BETHHIC
peaknuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENENATh Cpeny BOJHBIX PACTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOboHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI, PEIIaTh IKCIIEPUMEHTATbHBIC 3a7a4H 10




JACATCIIbHOCTH

YUTATEIbCKOM KYJIBTYpPhl KakK CpeacTBa
B3aUMOJICUCTBUSL ~ MEXAYy JIIOAbBMU U
MTO3HAHUS MUPA;

- OCO3HAHHUE  I[IEHHOCTM  HAY4YHOU
JEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
MIPOEKTHYO 151 HCCIIEIOBATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;
OBaajnenne YHHBEPCATbHBIMHA
yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

B) padora ¢ undopmauueii:

- BIIaJIcTh ~ HAaBBIKAMH  TOJYYCHHS
uHOpMaAIlUU M3 HUCTOYHUKOB Ppa3HBIX
TUIOB, CaMOCTOSITEJIbHO  OCYIIECTBISATh
MOUCK, AaHalii3, CHUCTEeMAaTU3alui0 U
UHTEPIPETAUI0 UHPOPMAIUKA PAZTUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;
- co3laBaTh TEKCTHl B
dbopmaTtax ¢  y4yeToM
uHpopMauu H  LEJIEBOMI
BBIOWpas ONTUMAJILHYIO
MPEJCTABJICHUS U BU3YyaJIU3allUH;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpopmaruu, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAJIbHO-
ATUYECKUM HOpMawm;

- HCIIOJIB30BaTh CpeacTBa
WH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX

paanqulx
HAa3HA4YCHUA
ayTUTOpUH,

(opmy

temam "Mertamiel" u "Hemeramnel") B COOTBETCTBUU C
npaBuUjaMU TEXHUKHA O€30MaCHOCTH TMpU OOpaIllEHUU C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- yMEeTh AaHaJIM3UpPOBaTh XHUMHYECKYI) HH(POpPMALIHUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJIAJIETh OCHOBHBIMM METOJIaMH HAyYHOI'O MO3HAHUSA
BEILIECTB M XMUMHUUECKUX SIBJICHUM (HAOI0/ICHHUE, U3MEPEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysaM U
YPaBHEHUSIM XHUMHUYECKHX PEAKIHUil C UCHIOJIb30BaHUEM
GU3MYECKUX BEIMYWH, XapaKTEepPU3YIONIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0ObeMa (HOpMaJbHBIC
YCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMHUUYECKUE 3HAHUS JJISI IPUHSTUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




TEXHOJIOTUHA B PEIIEHUWH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX W OPTraHU3aIlMOHHBIX
3a7a4 € COOMIoJieHHeM  TpeOoBaHUM
OPrOHOMUKH, TEXHMKH OE30IaCHOCTH,
TUTHEHBI, pecypcocOepeKeHUsl, MPaBOBBIX
U STHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMHU pPACIO3HABAHUSA W
3aIuThl MHGOPMALKY, UHPOPMALIMOHHON
0€301acHOCTH JINYHOCTH,

OK
D¢ dekTuBHO

04.

B3aMMOJIENCTBOBATh U

paboratb
KOJIJICKTHBE
KOMaHjie

B
u

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITETIbHOCTH U CAMOOIIPEAEIIEHUIO;
-OBJIQJICHUE HaBbIKaMU y4eOHO-
MCCIIEI0BATEIIbCKON, IIPOEKTHOM u
COIIMATIbHOMN AESATEIbHOCTH;

OBaanenne YHHBEPCATbHBIMH
KOMMYHHMKATUBHBIMHU JeHCTBUSIMM:

0) coBMeCTHasl 1esITeJIbHOCTD.

- MMOHUMATh U HCIIOJIb30BaTh
pEeUMyIEeCcTBa KOMaHTHOM u
WHIUBUYaIbHON paOOThI;

- IIPUHUMATH LEJIN COBMECTHOU
NESATEIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBaTh  JCHCTBUS 1O €€

JIOCTHDKEHHMIO: COCTABIISATh IIaH JSHCTBUM,
pacrpenensTh pojid C Y4eTOM MHEHUU
YYaCTHUKOB o0CYyXXIaTh  Pe3ynbTaThl
COBMECTHOM paboTHlI;

- yMeTh IUIAHUPOBATh W  BBIMOJHATH  XMUMHYECKUN
AKCIIEPUMEHT (TMpEeBpalleHUs OPraHMYECKUX BEIIECTB IpU
HarpeBaHuy, MOJIyYeHUE 3TUJICHA U U3YyYEHHUE €ro CBOWCTB,
KayeCTBEHHbIEC PEAKIMM Ha aJbJETHIbI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JleHaTypaiusi OeJIKOB MpU HarpeBaHUM, I[BETHBIC
peakiuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
ONpENENATh CPENy BOIHBIX PAacTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOoHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS; PellaTh 3KCIEPUMEHTAIbHbIE 3aJauyM 10
teMam "Meramisl" u "Hemeramibl") B COOTBETCTBUHM C
npaBujIaMd TEXHUKHA O€30MaCHOCTH TMpU OOpaIlllEHUU C
BEILECTBAMHU u 1ab0paTOPHBIM 000py0BaHUEM;
NPEACTABIATh PE3YyJbTaThl XMMUYECKOIO SKCIEPUMEHTA B
dbopme 3anucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIUN U
(bopMynMpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTAaTOB




- KOOPAVMHUPOBATHh M BBIOIHATH PabOTy B
YCIIOBHSIX pEajbHOT0, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYIIIECTBISTh ITO3UTHBHOE
CTPAaTETUYCCKOC IMOBEJICHUE B Pa3IMYHBIX
CUTyallHsIX, TMPOSBIATH TBOPYECTBO M
BoOOpaxeHue, ObITh MHUITHATHBHBIM
OBaagenne YHHUBepCaJIbHbIMH
PeryJsiTUBHbIMMU JIefiCTBUSIMU:

') IPUHATHE ce0s M IPYTHX JTI0/Iei:

- TNPUHUMATh MOTHBBI W aAPTYMEHTHI
IPYTUX JIIOJCH TMpU aHAM3e Pe3yJbTaTOB
JIESITEIIbHOCTH;

- IPU3HaBaTh CBOE MPABO M IPABO APYTUX
JIIOJICH HA OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MU C
TTO3UITMH APYTOro YEIOBEKA,

OK
CopeiicTBOBaTh
COXPaHEHHIO
OKpYKarollel cpenpl,
pecypcocOepexeHuto,
NPUMEHSTH 3HaHUs 00
U3MEHEHUU KJIMMaTa,

07.

B obJiacTu IKO0JIOTMYECKOr0
BOCIIUTAHUSA:

- c(OpMUPOBAHHOCTh  DKOJOTHUECKOMN
KYJIbTYpBHI, MMOHUMAaHUE BIIUSTHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOILIECCOB Ha
COCTOSIHUE TPUPOJHOM M  COLUMATIBHOU

- cpopmMupoBaTh  MpPEJICTaBICHHUS: O  XUMHUYECKOU
COCTABJISIIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
XUMUU B TO3HAHUM SIBICHUI NpUPOAbI, B (OPMUPOBAHHUU
MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€ (HYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHUs] MPAKTUYECKUX
3a/lay ¥ 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY

TIPUHIAIIBI Cpelnbl, 0CO3HAHUE TI00ATBHOTO XapakTepa | 370POBBIO M IPUPOIHON Cpere;

OepexTHBOro HKOJIOTHYECKUX MPOOIIEeM; - yMETh coOmo1aTh MpaBuIia AKOJIOTHYECKHU
TpOU3BOJICTEA, - IJJaHMPOBAaHHWE M  OCYIIECTBIIEHHE | LIEJIECOOOPA3HOrOo MOBEAECHUS B OBITY U TPYAOBOMH
c] CKTHUBHO ) 9] o

H‘SI;?CTBOBMB o | AeficTBIi B OKpyKafoliel Cpejie  Ha | ACATENBHOCTH B IEIAX COXPAHCHHsS CBOCTO 3/I0POBBS M
Upe3BBIAIHBIX OCHOBE 3HAHMSA IIeJie  yCTOWYMBOTO | OKPYXKAIOIIEH MNPUPOAHONW CpENbl; yYUTHIBATH OMACHOCTH
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CHTYALHsX Pa3BUTHS YEJIOBEUECTBA; BO3JICUCTBHUSI HA OKUBBIE OPraHU3Mbl  OIPEICICHHBIX

aKTUBHOE HETpUsTHE JEUCTBUM, | BEIIECTB, IOHMMAas CMBICI  [OKa3aTessl  MpelelbHOM

MPUHOCSIIUX BPEJ OKpYKAIOIIeH cpenie; JIOMYCTUMOM KOHIIEHTpAIUU

- yMEHUe IPOTHO3UPOBATh

HEeOJIaronpusTHbIE HKOJIOTUYECKHE

MOCJIE/ICTBUS peANnpPUHUMAEMbIX

JNEWCTBUM, IPEAOTBPAILATH UX;

- pacHmIiMpeHHe OmbITa JEATCILHOCTH

AKOJIOTHICCKOM HAPABICHHOCTH;

- OBJAJCHHE  HaBBIKAMH  y4eOHO-

HCCIICIOBATEIILCKOM, MPOEKTHOM u

COITMAJIbHOM JICATCIILHOCTH;
IIK 2.2. Bemonnsits | -  CPOPMHUPOBAHHOCTH  370POBOTO U | CGOPMUPOBAHHOCTh  YMEHUS NPUMEHSTH  MOJyYCHHbBIC
OCHOBHBIE BUJIB! | 5E30M1aCHOTO obpaza KU3HH, | 3HAHUS 11 OOBSACHCHUS OHMOJOTHMYECKUX IPOIECCOB U
pabot M0 | OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY | SBICHHM, Ui TPUHATHS T[PAKTHUCCKUX PCIICHWHA B
ggiﬁff;ﬁif;%% ;1 | 3710POBEIO; § ) MOBCETHEBHOM KU3HU C IEJIbI0 00eCrIeYeHUs 6630HaCHOCTE/I
npeoBpasoBaTec - aKTHMBHOE  HEMpUATHE  JCWCTBUM, | CBOETO 370pPOBbS U 370POBbS OKPYXKAIOIIUX JIIOJICH,
IIEKTPUUECKOit HAHOCSIINX BpeJl OKpYKaroIIeH cpene; COOJIO/IEHUs 3I0pPOBOr0 o0Opasa KU3HU, HOPM TPaAaMOTHOTO
SHEpPrUM - yMEHUE IIPOTHO3UPOBAThH | TIOBEACHHUSI B OKPYKAIOIICH MPUPOIHON Cpelne; MOHWMAaHUe

HEeOIaronpusTHBIE DKOJIOTHYECKHE | HEOOXOAMMOCTH HCIIOIB30BAHUSI JTOCTHKEHUN COBPEMEHHOM

TTOCJIC/ICTBHSI MPEANPUHAMACMBIX | OMOJIOTHM W OMOTEXHOJIOTHMH  JUISI  PaIlMOHAJIBHOTO

JNEUCTBUM, IPEAOTBPALLATH UX; HPUPOIOTIOJIB30BAHUS

- BHOCHUTH KOPPCKTHBBI B ACATCIBHOCTD,
OLICHHUBATH COOTBCTCTBHUC PE3YJIbTATOB
oejrsiM, OHLOCHHBATH PUCKH HOCJ'ICI[CTBI/Iﬁ
JACATCIBbHOCTH.

B pe3yjabTate ocBoOeHUs1 y4eOHOM JTMCIUIIIMHBI IPOMCXOIHUT NMOITANHOE (POPMHPOBAHHE 3J1€MEHTOB JITUYHOCTHBIX Pe3yJIbTATOB:
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JINYHOCTHBIE pe3yJbTaThbl peajin3allui NporpaMmMbl BOCIIMTAHUSA

Kon JMYHOCTHBIX
pe3yabTaToB peain3anuu

(Oeckpunmopwl)
NporpaMMbl BOCIIUTAHUS
OTBETCTBEHHOE MBIIICHUE. JIP 16
[Inanupyer U opraHuzyer COOCTBEHHYIO pabOTy B COOTBETCTBHU C MPHOPUTETaMU CBOETO MOJpa3fesieHusl.
AHanu3upyeT M YYHUTHIBAET BJIMSHHE CBOUX JEHCTBUII Ha COCEIHHUE Y4YacTKU PabOTBl , OKPYXKAIOIIYI0 Cpely H
00mIecTBO . bepexHo 1 panMoHAIBHO UCTIONB3YET PECYPChl KOMITAHHH.
Hanenennocts Ha pe3ynbrar. C TOTOBHOCTBIO OEpeTcs 3a pelieHre cloxuBIuxcs 3aaad. [Ipossiser nacroiunBocts | JIP 18

U CaMOCTOSITEIbHOCTh B JOCTIDKEHHUM II€JIeM W MpeojoseHuu mnpensarctBuil. [IpuHuMaer mnepcoHaIbHYIO
OTBETCTBEHHOCTh 3a JIONMYIIECHHBbIC OIMMOKM WM Heyaaud. [IposBisieT BBICOKYIO pPabOTOCHOCOOHOCTH , YMEHHE
paboTaTh B HanpsiKeHHOM Tpaduke. JlocTuraer pe3yibTara, COOMI0Aast HOPMBI 10JIE€BON ITHKU
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2. CTpyKTypa M coaepkaHue 001meo0pa3oBare;ibHOM JMCHUILIMHBI « XUMUD)

2.1 00beM JUCUUIJIMHBI U BUJbI Y4e0HOI1 padoThl

Bup yueOHoI padoThI Oo0bem B yacax
O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 80
TEOPETHUECKOE 00yUeHUE 34
PaKTUYECKUE 3aHATHS 40
1a00paTOpPHBIEC 3aHIATUS 4
IIpomexyTouHas aTTecTalus 9
(anddepeHpoBaHHBIN 3a4€T)
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2.2 TeMATHYECKHMH TIAH M COAEPKAHNE U CIIUTIIMHBI

Conepmaﬂne y‘lEﬁHOI‘O MaTepuaJia (OCHOBHOC u npmbeccnona.ﬂbno-

HauMeHoBaHue . O0bem |([@opMupyembie
OPHUEHTHPOBAHHOE), JIA00PATOPHbIC M MPAKTUYECKHE 3aHATHS, IPUKJIATHOK
pa3aesioB U TeM YacoB | KOMIIETCHUNH
MOIYJIb
1 2 3 4
OcHOBHOe conepxxanmne
Pa3znen 1. OcHOBBI CTPOCHUS BellleCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue OK 0l1.
Crpoenue Teopernueckoe o0yueHue 4
aToMOB CoBpemeHHass Mojzielib cTpoeHuss atoma. CHMBOJIMYECKHU S3bIK XUMHUU. XUMHUUYECKUUN
XHMHTICCKHX AJIEMEHT. DJIeKTpOoHHasl KoH(purypanus aroma. Kimaccupukaiuss XUuMHYECKUX JIEMEHTOB 2
OJIEMEHTOB U (s-, p-, d-amemenTsl). BaneHTHBIC 3JIEKTPOHBI. BaJeHTHOCTD.
Hpupoaa OJIEKTpOHHAs MPUPOJA XHMHYECKOM  CBS3U.  OJEKTPOOTPHULATENBHOCTh.  Buasl
XHUMUYECKOH XUMHUYECKOU CBSI3U (KOBaJICHTHAsl, UOHHAs, METaJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI ee
CBA3N oOpazoBaHUs
IIpakTHUyeckune 3aHATHS
IIpakTuuyeckoe 3anstue Nel.PemieHue 3amaHuid Ha UCHIOJb30BAHUE XUMHUUYECKOU
CAMBOJIMKM W HAa3BaHUM COCAWHEHUWM 1O HOMEHKJIATYPE MEXKIAYHAPOAHOIO COKO3a
TEOPETUYECKOW M TMPUKIAJHOM XWMHUU WU TPUBHAIBHBIX HA3BAHUW I COCTABIICHUS
XUMUYECKUX (OPMYJ JBYXaTOMHBIX COCIMHEHHH (OKCHIIOB, CyJIb()HUI0B, THAPUIOB U 2

T.I.) U APYTUX HEOPTraHUYECKUX COCTMHEHUMN OT/AENIbHBIX KJIACCOB.

[IpakTrHueckue 3aaHNsl HA YCTAHOBJICHHUE CBS3U MEXK]y CTPOCHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M MNEPUOJUYECKHM H3MEHEHHEM CBOMCTB XHUMHYECKUX 3JJIEMEHTOB M HMX
COEMHEHUN B COOTBETCTBUH C MOJIOKEHUEM [lepnoanueckon CUCTEMBL.
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Tema 1.2.

OcHoBHOE coJiep:KaHue

[lepunoanueckuii

HpaKaneCRne 3aHATUA

3aKOH U Ta0JIHIIa

T

Menneneena

IIpakTnueckoe 3anarue Ne 2.Jleprnoanueckas cucrema XuMu4eckux diaeMeHToB J[. 1.
MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menaeneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJI0KHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOTO JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE M HayyHOE 3HaueHue llepruoanueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKHUX
AJIEMEHTOB.

Pemenune npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECCKUX 3aJaHUN HA XapaKTEPU3ALUIO
XUMHYECKHX 3JIEMEHTOB «MeTamndeckue / HeMeTaJNIMYeCKHUe CBOMCTBA,
AIEKTPOOTPULIATETHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBHUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TOJ0KEHUEM B MEPUOJINYECKON CUCTEME XUMHUUYECKUX 3iieMeHTOB J[. M.
MenneineeBay

OK 01.
OK 02.

Paszgena 2. Xumuu

eCcKHe peaKknuu

Tema 2.1. Tumnst

OcHoOBHOE coaepxaHue

I

XUMHWYCCKHUX

Teopernueckoe o0yueHune

peaKunit

Knaccudukanuys u TUMBI XUMUYECKUX PEAKIUN C y4acTHEM HEOPTaHWYECKUX BEIIECTB.
CocraBneHue ypaBHEHHUI peakiuii COeTMHECHHUS, PAa3JIOKEHUS, 3aMEIIIeHUs, 0OMEHa, B T.4.
pEeaKLMil TOPEHUS, OKUCIIEHUSI-BOCCTAHOBIICHUSL.

VYpaBHEHUSI OKHUCJIEHUS-BOCCTaHOBJICHUSA. (CteneHb OkucieHUs. OKUCITUTENb W
BOCCTaHOBUTENb. (COCTaBIICHME W YpPaBHUBAHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii METOI0M AJIEKTPOHHOTO Oananca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUU
B MPUPO/IC, MPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATECIbHOCTH OPTraHU3MOB

IIpakTuyeckune 3aHATHS

IIpakTuuyeckoe 3ansiTie Ne 3. KoJnMuecTBEHHBIE OTHOIIEHUS B XUMHHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU W PACUEThl MO YPABHEHUSM XUMHYECKHX PEAKIUU.

Moib Kak CIWHHIIA KOJINYCCTBA BCIICCTBA. MOJ'IHpHaH Macca. 3aKOHBI COXpaHCHHUA MACChI

OK 01.
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N SHCPI'UH. 3aKoH ABOI‘aI[pO. MOJ'I}Ile)If/'I 00beM ra3oB. OTHOCHTEIbHAS IIJIOTHOCTD T'a30B.
Pacuetnsl 1o YPaBHCHUAM XHUMHYCCKHX pCaKHI/Iﬁ C HCIIOJb30BaHHMCM MAcCCHhI, oO0beMa
(HOpMaJ'II)HI)Ie YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA BCIICCTBA

Tema 2.2. OcHOBHOE coJepkaHue OK 01.
Onekrposnutuyec | Teoperuueckoe 00ydeHue 2 OK 04.
Kasi IUCCOLManus
1 MOHHLIH obMen | Teopus anekTposuTruueckoi aucconuann. MoHbl. DIEKTPOIUTHI, HEANEKTPOJIUTHI. 5
Peakuuu nonHoro oo6mena. CoctaBiieHUE peaKkIMii HOHHOTO 0OMEHa ITyTeM COCTaBJICHUS
UX TIOJHBIX W COKpPAIICHHBIX HWOHHBIX YypaBHEHUW. KHCIOTHO-OCHOBHBIE pPEAKIIHH.
3agaHusl Ha COCTABICHUE NOHHBIX PEAKIIU
JlaGopaTopHble 3aHATUA 2
JlabopaTopHast padora Nel “Tunbsl XUuMAYECKUX PEAKIAN .
HccnenoBanre TUIOB (ITO COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3YIOIINUXCS BEIIECTB)
U IPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenne peakimii HOHHOTO OOMEHa,
OINPEJEJIEHUE CPEbl BOJHBIX PACTBOPOB. 33/1aHNs HA COCTABJIEHUE NOHHBIX PEAKIIMIA
Pazpen 3. CTpoeHue U CBOHCTBA HEOPTAHMYECKHUX BelleCTB 18
Tema 3.1. OcHOBHOE coJiep:KaHue OK 01.
Knaccudpukauus, | Teoperndeckoe o6yyenue 6 OK 02.
HOMCHKJIATYPA M |[TpeameT Heopranndueckoi xumun. Kiaccudukarys HeopraHmdeckux BemiecTs. I[IpocTeie
CTPOCHHUC U CJI0KHBIE BeriecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCHU/IBI,
HEOPraHWYCCKUX |KUCIIOTHI, COJIM). B3auMOCBSI3b HEOpraHMYECKUX BEUIECTB. ATperaTHble COCTOSIHUS
BEILLECTB BEIIECTBA. 2
Kpucrannmnueckue u amop¢Hbie BeniecTBa. TUIBI KpUCTATUIMUECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAsl, MOHHAS, METAIITUYECKas ). 3aBUCUMOCTh (PU3MUECKIX CBOMCTB BEIECTBA
OT THUNA KPUCTAIUIMYECKON PEHIETKH. 3aBUCUMOCTh XUMHUECKON aKTUBHOCTHU BEILIECTB OT
BUJIa XUMUYECKOM CBSI3M U TUIIA KPUCTAJUTMUECKOU pereTku. [Ipuannabr MHOTOOOpasus
BEILECTB
IIpakTHuyeckune 3aHATHUS 2
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IIpakTnueckoe 3ansaTue Ne 4. HomeHkI1aTypa HEOPraHUYECKUX BEIIECTB: HA3BaHUE
BEI[ECTBA UCXO/I U3 UX XUMUYECKON (POPMYIIbI WIIH COCTABIIEHUE XUMUYECKON (OpMYIIbI
MCXOJIs M3 Ha3BaHM BellecTBa 1o MexayHapoaHon (MIOITAK) wiu TpuBuamsHOM
HOMEHKJIaType.

IIpakTuyeckoe 3ansitue Ne 5.PernieHue NMpakTHUECKUX 3alaHUM MO KilacCUUKAIUH,
HOMEHKJIAType U XUMUYECKUM (POpMYJIaM HEOPTaHMYECKUX BEIIECTB PA3JIMUHBIX KIACCOB
(yrapHblii ra3, YIJIGKMCIIBIA Ta3, aMMHaK, TallleHas W3BECTh, HEraliieHas W3BECTb,
NUTHEBAsI COAA M JPYrHX): Ha3blBaTh M COCTABJIATh (OPMYJIbl XMMUYECKHX BELIECTB,
ONPENENATh NPUHAJICKHOCTD K KJIACCY.

Hctounnku xumudeckoi nuapopmaiuu (CpeacTB MaccoBoit undopmaiuu, cetb MIHTEpHET
u apyrue). [louck nadopmanuu no Ha3BaHUAM, UAEHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
dusuko-
XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BCIIIECTB

OcHoBHOE€ CoacpxaHue

10

Teopernueckoe o0yueHune

Metamnel. OOmue (¢Gu3MYecKue W XUMHUYECKHE CBOMCTBa MeTaioB. CrocoOsl
noJiydeHusi. 3HAYCHHE METaVIOB M HEMETaJUIOB B MPHUPOJIE M KUZHEIEATCIbHOCTH
yelioBeka W opranu3moB. Kopposusi MeTamioB: BUAbI KOPPO3UHU, CIOCOOBI 3aIUTHI
METaJIOB OT KOPPO3UHU

Hemetamnbl. O6nue ¢u3nyeckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIHMYHbBIC
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoThl OMOr€HHBIX JIEMEHTOB B PUPOJIE

XHUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEUIECTB (OKCUIOB,
TUJPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOJIHBIX COCTMHEHUN, BBICHINX OKCHIOB Y TUAPOKCHUIOB

IIpakTHyeckune 3aHATHS

IIpakTnueckoe 3ansaTHe Ne 6.CocTaBieHHE YpPaBHCHUU XUMUYECKUX pEAKIUNA C
Y4aCTHEM ITPOCTBIX M CJIOKHBIX HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJUIOB;
OKCHUJIOB METAJUIOB, HEMETAUIOB U aM(POTEPHBIX SJIEMEHTOB; HEOPTaHUYECKUX KHCIIOT,
OCHOBAaHMI 1 aM(OTEPHBIX THUIPOKCUIOB; HECOPTAHNYECKUX COJICH, XapaKTePU3YIOIMUX UX

OK OI.
OK 02.
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CBOMCTBA.

IIpakTuuyeckoe 3ansitue Ne 7.PenieHue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 2

3alaHUi Ha CBOMCTBA, COCTaB, MOJyYE€HHE M OE30MaCHOE HUCIOJIb30BAHUE BAKHEUIIIHX

HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM NESITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOE coJep:KaHue 2 OK 0l1.
Unentupukanus | JlaGopaTopHbie 3aHATHS 2 OK 02.
HCOPraHMYCCKHUX |JlafopaTopHast padora Ne2 «aenTudukanms HEOpraHMUYECKUX BEIIECTBY. OK 04.
BEILIECTB Pemenue »sKCnepUMEHTAIBHBIX 3a/Jad [0 XHMHYECKHUM CBOWCTBAM METaUIOB M

HEMETAJUIOB, IO PACIIO3HABAHUIO U MOJIYYEHHUIO COEIMHEHUI METAJIIOB U HEMETAJIJIOB.

WNnenTudukaius HEOpraHMYECKUX BEIIECTB C MCMOJIb30BAHUEM MX (DU3UKO-XUMUYECKUX

CBOMCTB, XapaKTEpHBbIX Kaue€CTBEHHBIX peakiui. KauecTBeHHbIE peakiMu Ha Cyib(dart-,

KapOOHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHUS
Paznen 4. CTpoeHne U CBOHCTBA OPraHNYeCKNX BeLIECTB 28
Tema 4.1. OcHoBHoOE coaep:xaHue OK 0Ol.
Knaccudpukanus, | Teopernueckoe odyuenne 6
CTPOCHHC U [losiBneHME M pa3BUTHE OPTaHUYECKON XUMHUM KaKk Hayku. [IpenmeT oprannyeckoi
HOMCHKJIaTypa  XuMHUU. MecTo 1 3HaUeHHE OPTaHUYECKOW XMMUU B CUCTEME ECTECTBEHHBIX HayK.
OpraHMYEeCKUX  |XUMHUYECKOE CTPOECHUE KAK IOPAIOK COEOUHEHMsSI aTOMOB B MOJIEKYJIE COIVIACHO MX 2
BEILECTB BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOI'O CTPOEHHUS OpPraHUYeCKUX

coenuHeHud A.M. DBytiepoBa. VYTIlepoAHBI CKEIET OPraHUYEeCKOM MOJIEKYJIBI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTPOEHUs Mojekyid. M3omepus u

U30MEDBL.

[lonstue o ¢yHkuuoHansHOW rpymme. Pagukan. [lpuHnuner  kinaccudukamum
OpPraHUYEeCKUX  COCAMHEHUH. MexayHapoaHass  HOMEHKJIarypa W IPUHIIUIIBL
HOMEHKJIATypbl ~ OpraHudeckux  coenuHeHuid. [lonstue 00  a3oTcopeprkamiux

COCIMHEHUSX, OMOJIOTMYECKU aKTHBHBIX BellecTBax (yrieBojax, Kupax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUSIX (MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO)
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HpaKaneCRne 3aHATUA

IIpakTnueckoe 3ansatue Ne 8 HomeHnknaTypa opraHM4eCKUMX COEIMHEHUN OTAECIbHBIX
KJIACCOB (HACBIILIECHHBIE, HEHACBIIIEHHbIE W ApOMATHYECKHE YIJIEBOJIOPOJbI, CIHPTHI,
(beHomnbl, anbaerubl, KeTOHbI, KapOOHOBBIE KHUCIOTHI M 1p.) CocTaBlieHHE TMOJHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (OPMYyJl OPraHUYECKUX BEIIECTB OTAEIBHBIX KJIACCOB,
UCITIOJIb3Ysl X HAa3BAHMS [0 CHCTEMAaTHYECKOW M TPUBHAIBHOW HOMEHKJAType (3TWJIEH,
aleTWIICH, TIHIeprH, heHoI, (HopMaTbAeTH I, YKCYCHAsS KUCIOTA, TIUIMH).
IIpakTuyeckoe 3ansaTue Ne 9. Pacuersl mpocreiimedt ¢GopMysibl OpraHUYECKOM
MOJIEKYJIbI, HCXOJI U3 AJIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OpTraHUYECKUX
COCJIMHCHUH

OcHoBHOE€ CoacpKxaHue

16

Teopernueckoe o0yueHune

DU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COECOUHEHUHM OTIENBHBIX KJIACCOB
(0coOeHHOCTH KJIacCHU(PUKALIMM U HOMEHKJIATYPhl BHYTPHU KJIacca; TOMOJIOTHYECKUH Psil U
oOmiast gopmyna; uzoMmepusi; GU3MUYECKUE CBOMCTBA;, XMMHUYECKHE CBOMCTBA; CIOCOOBI
NOJIYYEeHUS]):

— TIpeneibHbIE YIIIeBOAOPObl (aJKaHbl M LUKIIOANKaHbl). ['opeHne MeTaHa Kak OJMH W3
OCHOBHBIX HMCTOYHHUKOB Te€IJIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBA MNPUPOIHBIX
YIJIEBOAOPOIOB, HAX0XKIAEHHUE B IPUPOAE U IPUMEHECHUE aJIKAaHOB;

— HeMpeJenbHble (AIKEeHbI, aJKUHbl M AJIKaJUEHbl) U apOMATUYECKHE YTIIEBOIOPOIBbI.
['openue anernieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHM I CBapKU U
PE3KH METAJJIOB

— KHUCJIOPOJACOJEPKAIIME COCNUHEHUS (COUPTHI U (PEHOJIbI, KapOOHOBBIE KHCIIOTHI U
3GUphl, albIeruabl M KETOHBI, >KHUpbI, yriaeBojabl). [lpakThueckoe NpUMEHEHHE
STWJIEHIJIMKONS, IHLepuHa, (enona. [Ipumenenune Qopmanpiaernia, amneraibAeruia,
YKCYCHOM KHCIOTHI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moroliue cBOWcTBa
MbLIa

—  a3oTcoJepkalie  CoequHeHus  (aMMHBI WM aMHUHOKHCJIOTBI,  O€JKH).
BbicOKOMONEKyYIISIpHbIE COEAMHEHUsI (CHUHTETHYECKHE U OHOJOrMYeCKU-aKTUBHBIE).
MoHoMmep, noauMmep, CTpYKTypHoe 3BeHO. [lonmmmepuszanus STHIIEHa KAaK OCHOBHOE

OK OI.
OK 02.
OK 04.
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HaIlIpaBJICHUC CT'0 NCIIOJIb3OBAHHA.
['eneTnyeckas CBs3b MCIKAY KJIaCCaMHU OPTaHUYCCKHX COCI[I/IHGHI/Iﬁ

HpaKaneCRne 3aHATUA

IIpakTnueckoe 3anaTe Ne 10 CBoiicTBa OPraHMYECKUX COCAMHEHUU OTAECIBHBIX
KJIacCOB (TpUBHAJIBbHASI M MEXKIyHApOAHAas HOMEHKJIAaTypa, XWMHUYECKHE CBOWCTBA,
CIIOCOOBI MOJTYYEHHU): MpeesbHbIe (aTKaHbl U UKIOATIKAHBI), HETIpeAebHbIC (ATKEHBI,
QIKUHBI M aQJKaJUEHBl) U apOMATUYECKUE YIIEBOJAOPOABI, CHUPTHI U  (EHOJIBI,
KapOOHOBBIE KHUCIOTHI U 3(QUpPBI, albJETHAbl U KETOHbl, aMHUHbl U AMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS. 3aJaHUsl Ha COCTaBJICHUE YPaBHEHHUH XMMHYECKUX
pEeaKuui ¢ y4aCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTAaBa U CTPOCHUS
IIpakTnyeckoe 3ansTHe Ne 11 CocraBieHue cxeM peakiuil (B TOM YHCIE IO
IPEUIOKEHHBIM 1ENOYKaM IPEBPAILlEHUI), XapaKTepU3YIOIINX XUMHYECKHE CBOMCTBA
OpPraHUYECKUX COEIMHEHHH OTIEIbHBIX KIIACCOB, CIIOCOOBI MX IMOJYYEHUS U Ha3BaHUE
OPTraHWYECKUX COCIMHEHUM 10 TPUBHAIBHOW WIIA MEXIYHAPOAHOM CHUCTEMATHYECKON
HOMEHKJIaType.

IIpakTnueckoe 3ansitue Ne 12 PemieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX
3a/IaHUM HA CBOKCTBA OPraHUYECKUX COCIMHEHUM OTIENIbHBIX KJIACCOB

IIpakTnueckoe 3ansitue Ne 13 [lpeBpamieHuss OpraHMYECKHX BELIECTB IIpHU
HarpeBanuu". [lomydeHue sTUIEHA U U3yUYEHUE €ro CBOMCTB. MoeupoBaHre MOJIEKYI U
XUMHUYECKUX IPEBPALICHUN HA IPUMEPE dTaHa, DTUIICHA, alleTWICHA U JIp.

Tema 4.3.
Nnentudukarus
OpraHUYeCKUuX
BEIIIECTB, UX
3Ha4YCHHUE U
MIPUMCHCHHUE B
OBITOBOM U
MIPOU3BOJICTBEHH
OU IeSITEIbHOCTU

OcHOBHOe coaep:xaHue

Teopernueckoe o0yyenune

buooprannueckue coenuHenus. llpumeHeHne W OWONOTHYECKass POJIb YTIIEBOJIOB.
OxuciieHre yTieBOA0B — UCTOYHUK dHEPTHUU KUBBIX OpraHu3MoB. O01acTH MPUMEHCHHUS
amMuHOKHUCTOT. IIpeBpaiieHns OenKOB MHINM B opraHu3Me. buosnormdeckne (GyHKIAA
OenkoB. buonorndyeckne QyHKINUM >KHPOB. Pojb OpraHMYecKOW XWMHHM B PEIICHUU
npo0JieM MUIEeBO 6€30MaCHOCTH

Ponb opranwueckoii XMMHUW B PEUICHUH IMPOOJIEM SHEPreTHYeCKOW Oe30MacHOCTH, B
pPa3BUTUM MEIUIIMHBI, CO3/JIaHWM HOBBIX MaTepUajoB, HOBBIX HCTOYHHUKOB DHEPTHH

OK 01.
OK 02.
OK 04.
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YCJIOBCKA

(ayIbTEepHATUBHBIC UCTOYHUKH SHEpruu). OnacHOCTh BO3/ICHCTBUS HA )KMBBIE OPTaHU3MbI
OPraHWYeCKUX BEIIECTB OTHACJIbHBIX KJIacCOB (YIJEBOJOPOJbI, CIHUPTHI, (PEHOJBI,
XJIOPOPTaHUYECKHUE TPOU3BOJHBIC, AJIBJCTUIIBI M JIP.), CMBICT IOKa3aTeNsl MpeaebHO
JOMYCTUMOMN KOHIICHTPAITUU

HpaKaneCRne 3aHATUA

IIpakTnueckoe 3ausitue Ne 14 “Unentudukanus oOpraHUYECKHX COCAMHEHUU
OTIEJIBbHBIX KJIACCOB”

Nnentudukanus OpPraHUYECKUX COCAUHEHUM OTIEIbHBIX KJIaccoB (Ha TIpuUMepe
aNbJACTHIOB, Kpaxmayia, YKCYCHOM KHCIIOTHI, OCJIKOB W T.II.) C HCIIOJIb30BaHUEM HX
(U3UKO-XUMHUUYECKUX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX peakmuil. JleHaTyparms
Oenka mpu HarpeBaHuu. lIBeTHble peakiuu OenkoB. BO3HHKHOBEHHE aHAIUTHYECKOTO
CUTHAJIa C TOYKM 3PEHUS] XUMHUYECKHUX TIPOIECCOB MPHU MPOTCKAHUM KaueCTBEHHOM
peaKIuu, MO3BOJISIONIEH UICHTU(PUIIUPOBATD NMPEJIOKEHHBIE OPraHUYECKHUE BEIECTBA

Pasznea S.

Kuneruvyeckne u TepMOIUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHX
peakuui

5.1.CxopocTb
XUMHYECKHX
pEaKIuu.
XHUMHUYECKOe
paBHOBECHE

OcHoBHoOeE coaep:xaHue OK 01.
OK 02.

Teopernueckoe o0yyenune

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT PAa3INYHbIX (PAaKTOPOB: MPUPOJIBI PEArupyrOIINX

BEILIECTB, KOHIICHTPAI[MM pEarupyrolux BEIIECTB, TEMIIEPATypbl M  IUJIOLIAJA

PEaKIMOHHON TMOBEPXHOCTU. TermoBbie APHEKTh XUMHYECKUX pPEakiuid. DK30- U

HAOTEpMUYECKUE, peakiuu. OOpaTUMOCTh peakiuil. XUMUYEeCKOe PaBHOBECHE M €ro

CMEIIEHUE IMOoJ JEHCTBUEM pA3IUYHbIX (AKTOPOB (KOHILIEHTpALMS PEAreHTOB WIIH

NPOAYKTOB PEaKluu, AaBICHUE, TeMIeparypa) sl CO3JaHMsI ONTUMAIbHBIX YCIOBHM

IIPOTEKAHUs XUMHUUECKUX IpoueccoB. [Ipunnun Jle [Hlarense
OK 01.

IIpakTuyeckue 3aHATHS
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IIpakTuyeckoe 3ansaTue Ne 15.
Penienne npakTHUKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHaMM3 (PaKTOPOB, BIUSIOMIUX Ha

OK 02.

U3MEHEHHE CKOPOCTM XHMHYECKOM peakuuh, B T.4. C TO3ULHI 3SKOJOTHYECKU 2

1[€JI€CO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOW JEATEILHOCTH B IEISAX COXPAaHEHUS

CBOETO 3JJ0POBbS U OKPYKAOUIEN TPUPOTHON CPEBI.

IIpakTuyeckoe 3ansaTue Ne 16

Pemienne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM HA NpUMEHEeHHWe npuHnuna Jle- 2

[larenpe 1151 HAXOXKACHUS HAIIPaBICHUS! CMELIEHUSI PABHOBECHS XUMHUYECKOW PEaKIMH U

aHanu3 (aKTOPOB, BIMSIONIMX Ha CMEIIEHUE XUMUYECKOTO PaBHOBECHS
Pa3zgea 6. PacTBOpHbI 6
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK OI.
ITonsaTHe O Teopernueckoe o0y4yenune 2 OK 02
pacTBopax PactBopenue kak ¢uzuko-xumuueckuit mpoiecc. PactBopbel. CriocoObl IPUTOTOBIICHUS OK 04.

pactBopoB. PactBopumocTs. MaccoBass J0Js8 pacTBOPEHHOro BemecTBa. (CMbIC

NoKasaTelsid MPEAeNbHO JONYCTUMOW KOHIIEHTPAMU U €ro MCIHOJIb30BAaHUE B OLIEHKE

HKOJIOTUYECKOI 0€30M1acCHOCTH.

[IpaBuia 3KOJOTMYECKHU 11€1€CO00Pa3HOro MOBEACHHS B OBITY U TPYIOBOM JIE€ATEIbHOCTH

B LEJSAX COXPAHEHMsI CBOETO 3J0POBbA M OKPYKAIOIIEH MPUPOJHON Cpeibl; ONACHOCTb

BO3JICHCTBHSI HA KUBbIE OPTraHU3Mbl ONPEIETICHHBIX BELIECTB.

IIpakTHYyecKkHe 3aHATHSH

IIpakTnueckoe 3ansitue Ne 17.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3aJJaHUil Ha PacTBOPbI, UCIOJb3yeMble B OBITOBOM M MPOU3BOJCTBEHHON NEATEIHLHOCTU 2

YeJIOBEKa
Tema 6.2. OcHoBHoOe coaep:xaHue OK 01.
Hccnenosanne  |[IpakTHYeCKHe 3aHATHS OK 02
CBOWCTB IIpakTuyeckoe 3ansitue Ne 18 «IIpurorosienue pacTBOPOBY. OK 04.
pacTBOpOB [IpuroroBieHre pacTBOPOB 3aJaHHON (MaccoBo, %) KOHUEHTpaluu (C MPaKTHKO- 2

OpPUEHTHUPOBAHHBIMH BOIIPOCAMU) U ONIPE/IeNIEHUE CPE/Ibl BOAHBIX PACTBOPOB.
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Pemenue 3a/1a4 Ha IIPUTr'OTOBJICHHUC PAaCTBOPOB

HpOq)eCCI(IOHaJ'Il)HO-Opl/IeHTI/IpOBaHﬂoe coaepxanue (couepmaﬂne NMPUKJIAAHOTO MOI[yJIﬂ)

Pa3znen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€AITEJILHOCTH YeJI0BEKA 6 OK 0l1.
7.1. Xumns B OcHoOBHoOE coaep:xaHue OK 02.
OBITY 1 Teopernueckoe o0yueHue 2 OK 04.
Hlu)omBOHCTBeHH Hogeiimue 1OCTHXKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUHU. Pob XumMnu B OK 07.
ON ACATCIBPHOCTH | Geceyennn 2KOMOTMYECKO, YHEPTeTHYECKOH M MMINEBO GE30TMACHOCTH, PA3BUTHH MK.2.2
HcJI0BCKa MenuuuHbl. [lpaBuiia moucka M aHaiv3a XUMHYECKOM HHGOpMAlUM W3 Pa3IMUHbBIX 2

UCTOYHUKOB (Hay4yHass ¥ y4yeOHO-Hay4yHas JuTepaTypa, CpEACTBa MacCOBOM

uH(popmanuu, cetb MIHTEpHET)

IlpakTyeckue 3aHATUSA 4

IpakTnueckoe 3anaTue Ne 19. Ilonck u aHanu3 KEMCOB O MPUMEHEHUN XUMHUYECKHUX

BEIIECTB U TEXHOJIOTUM ¢ yueToM Oyayiiei npodeccuoHaIbHOM eITeTbHOCTH MO TEMaM: 2

BAKHEHIINE CTPOUTEIIbHBIE MaTEPHaIIbl, KPACKU U KEpAMUKA.

IpakTnueckoe 3ansaTue Ne 20 3amura: [IpeacraBieHne pe3yabTaToB PEMICHUsI KEWCOB 2

B (hpopMe MUHU-T0KIIaa C IPEe3eHTAIEH

IIpomexxyTouHasi arrecTaums 1Mo AMcUMIVIMHEe (AU depeHIUPOBAHHBIN 324eT) 2

Bcero 80
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3. YciioBus peajiu3alni NporpaMmMbl 00111e00pa30BaTeIbLHON JUCIHUILTHHbBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIe4eHUI0

Jl1st peanuzaiuu nporpaMMbl TUCHMUILIMHBI TOJKHBI OBITH TPETYCMOTPEHbI
CJIETyIOIINE CTICIUANbHBIC TOMEIICHNS: YIeOHbI KaOMHET XUMUU U/IIK yueOHOU
XUMUYECKOH JTab0paTOpHH.

O6GopynoBanne yueOHOro kabuHera (HArJIsAHbIE IOCO0MS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEN MOJIEKYJI, MOJIETN KPUCTAINIMYECKHUX PEIIETOK,
KOJUICKITUHU TIPOCTHIX U CIOYKHBIX BEIIECTB /MW KOJUICKITUU TTOTUMEPOB; KOJUICKITHS
TOPHBIX MTOPOJ M1 MUHEPAJIOB, Tabmuia MeneneeBa, yaeOHble (GUITBEMBI, IIH(PPOBHIE
00pazoBaTebHbIE PECYPCHI.

TexHuveckue cpeacTsa 00y4eHusi: KOMIBIOTEP C YCTPONUCTBAMU
BOCIIPOU3BEAECHUSA 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanmne JsaGoparopum W PpadovYux MecT Ja0OPATOPHUM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, IPEIMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI /IS KarelbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOMPKU, PE3UHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI [JIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JeiuTeNbHbie HuauHapudeckue (50-100 wmut), cTynmku c
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBbIE€ CTEKJa, JJICKTPOIUIMTKH, JA0OpaTOPHBIE INTATUBBI, CIHPTOBBIC TOPEJIKH,
CIIUYKH, TPUOOp JJI TOJY4YEHHUs] Ta30B (WM MPOOHpKa C Ta300TBOAHON TpyOKoil),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJI XPAaHEHUS PEaKTUBOB, Pa3lIaTOYHBIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC UG,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOHI (25, 50,
100 u 200 ™), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJITHHBIC MATIOYKH; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mur); MHIUKATOPHBIE TIOJIOCKU JIJIst onpeneneHus pH
Y CTaHJAapTHAs MHJIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; MUNeTku Ha 1, 10,
50 M (umu gosatopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEAUITMHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTIUTUYECKHE Bechl, pH-meTpsl,
CYIIWJIBHBIN 1IKad, u Jp. T1abopaTopHOE 000pPYAOBAHUE.

3.2. Mu¢popmanuoHHOe o0ecneyeHne peaju3anu NporpaMmmabl
s peanuzanuu mporpaMMbl OMOIMOTEUHBIN (DOH]T 00pa3zoBaTEIbHON
OpraHM3aly YKOMIUIEKTOBAH ME€YaTHbIE U/UITH 3JIEKTPOHHBIE 00pa30BaTEIbHbIE U

nH(OPMAITMOHHBIC PECYPCHI, PEKOMEHJOBAaHHBIE JJIs1 UICTIOJIL30BAHUS B
o0OpasoBarenbHOM Tpoliecce.
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3.2.1. IleyaTHble U3HaHUd

1.Audunorenosa, . B. Xumus: ydeOHUK U TPAKTUKYM JJISI CPEIHETO
npodeccuonanbHoro odpaszopanus / M. B. Andunorenosa, A. B. babkos, B.A.

[TonikoB. — 2-e u31., ucnp. u jgor. — Mocksa: U3narensctBo FOpaiit, 2022— 291 c.

2. llleromuxuna, H. A. O6mas xumus: yaeonuk aisg CI1O / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankrt-IletepOypr: Jlanb, 2021 — 164 c.

3 Hukonbsckuif, A. b. Xumus: Y4eOHUK UM NPaKTHUKyM MNPOPECCUOHAIBHOTO
obpazoBanmsi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHUK [T cpeiHero npodeccnonanbHoro oopasosanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. IN'ony6es, B. H. IllanoBaxn; mox oOmielt penaxiueit . H.
daneeBa. — 2-¢ m3., nepepad. u gom. — Mocksa: M3natensctBo FOpaiit, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHBIC HCTOYHUKHU

1 T'abpuensan, O. C., JIpicoBa, I'. I'. Xumus: KkHUra ajis npenojaBaTens: y4eo.-
MeTo. mocobue. — M. Akanemust, 2012 - 332 c.

2. Yepnukona H. 10., Mewmepskosa E. B. Pemaem 3agaun no xumuu
camocTosTenbHo: yueOnoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa —
Canxrt-IletepOypr: Jlansb, 2022 — 328 c.

3. Pe3nukoB B. A. COopHUK yrpa)KHEHUN U 3a7a4 M0 OPTAaHUYECKON XUMUU:
yaeOHoe nocooue / B.A. PesankoB — Cankr-IlerepOypr: Jlanp, 2021 — 226 c.

4 Kanyctuna A. A., Xanpuenko WM. TI'., JlubanmoB B. B. OOwmas wu
Heopranuyeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIu6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

1.hvsh.ru — XypHan «XuMus B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuu Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-niomysipHbIit
MPOEKT «DJIeMEHThI BoJIbIIION HAyKW» MaTEMaTHKa, aCTPOHOMMUSI, HAYKH O XKU3HHU,
Hayku o 3emiie). HoBOCTH Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIE CTaThH, JICKIIHH,
SHLMKJIONIECINH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-ITOIYISIPHOTO
JKypHalia « XUMUS U )KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrtema JUCTAHIIMOHHOTO OOYYEeHUsI, HAIIPaBJICHHAs B IIEPBYIO Ouepe/Ib Ha
MOATOTOBKY K OJIMMITMAJAM BCEX YPOBHEW — OT LWIKOJIBHBIX 10 MexXayHapOIHOM.
CailTcoiepKUT OrpOMHOE KOJIMYECTBO 3a7a4, CTPYNIIUPOBAHHBIX KaK MO TEMaM, TaK U
o onuMmmnuazaMm. [1o BceM OCHOBHBIM pa3aieniaM XUMUU NPUBEIEH TEOPETUUECKUN
MaTepHuas U pa300paHbl PeIIeHUs TUTIOBBIX 3a/1a4.
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http://elementy.ru/
http://www.hij.ru/

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3praubiii calT o
CBOMCTBaX XUMHUUYECKHUX JIEMEHTOB.
6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii Caiit
OHJIaliH-00pa30BaHusl, 00pa30BATEIBHBIX KYPCOB U BUICOICKIIUHN ISl IIKOJILHUKOB,
CTYJIEHTOB U yuuTesneil. EcTb HeCKOJIbKO KypCOB IO XUMUHU.
7.http://www.xumuk.ru CaiiT 0 XuMuM: KJaccuueckue yueOHUKHU, CIIPAaBOYHHUKH,
SHIUKIIONEINH, IOUCK OPTaHUYECKUX U HEOPTaHMYECKUX PEaKIINil, COCTaBIICHUE
YPaBHECHU pEaKIUM.
8.http://orgchemlab.com/ CaiiT, mOCBSIIEHHBIN MPaKTHYECKOM paboTe B

nabopatopuu

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pa30BaTeIbHOM

JTUCIHUIIINHBI

KoHTpoib 1 o11eHKa pe3ynbTaToB 00yUYEHHUs OCYIIECTBRISIETCA MPENoiaBaTesieM
B IIpOII€CCE NMPOBEACHUS MPAKTUYECKUX 3aHATUI U JaOOpaTOPHBIX padoT,
TECTUPOBAHMS, @ TAK)KE BBIMOJHEHUS O0YyJaIOIIUMUCS WHIMBUIYAJIbHbBIX 33/laHUM,
IIPOEKTOB, HCcCIeN0BaHUI. Pe3ynbTarel 00y4eHHUs ONMPEAEIISIOT, 4YTO O0yYarOIIHeCs
JOJKHBI 3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUM U3YUCHUS

JUCHUITIIUHBIL.

s dopMupoBaHusi, KOHTPOJIS U OLIEHKU PE3YJIbTaTOB OCBOCHUS yUeOHOU
JUCHUIUIMHBI UCTIONB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIIPUSITHM, MPEICTABISIONIAS
co00l KOMITJIEKC Y4€OHBIX MEPOIPUSITHI, COTJIACOBAHHBIX C PE3YJIbTaTAMH O0yUYCHUS
u chopmynupoBaHHbIX ¢ yaeTom @I'OC COO (mipeaMeTHbIe pe3yabTaThl 10

mucturumnae) u GI'OC CTIO.
OK/II THIBI OLIEHOYHBIX
Ne Monayas/Pa3znen/Tema | Pe3yabTaT 00ydeHus .
K MepONpUATHH
| | OcHoBHOE coep:kaHue
1 DopMyJUPOBATH
Pazgea 1. OcHoBBI PMYJHEP
0a30Bble MOHATHSA U
CTPOEHMS BellecTBA
3aKOHbI XUMHH
1.1 | OK 01. |Crpoenue aToMOB CocraBnsaTh 1. Tect «Ctpoenue

XUMHYECKUX
3JIEMEHTOB U PUPOJA
XUMHYECKOU CBA3U

XUMUYECKHE (HOPMYJIbI
COCIMHEHUN B
COOTBETCTBHUH CO
CTENEHBIO OKUCIIECHUS
XUMHUYECKUX
AJIIEMEHTOB, UCXOA U3
BAJICHTHOCTH H
ANEKTPOOTPULIATENEHOC
TH

aTOMOB XMMHUYECKHUX
AJIEMEHTOB U MPUPOAA
XUMHYECKOU CBA3M.

2. 3aauu Ha COCTaBJICHUE
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX
COeMHEHUN (OKCHUJIOB,
CyJb(pUI0B, TUAPUIOB U
T.IL.).

3. 3agaHus Ha
HCIIOJIb30BaHUE
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

XUMHYECKON CUMBOJIMKH 1
Ha3zBaHUN COeIUHEHUH I10
HOMEHKJIaType
MEKIyHApOJIHOTO COH03a
TEOPETUYECKOUN U
MPUKIAJHON XUMUU U
TPUBHAJIBLHBIX Ha3BAHUI
JUUTSI COCTaBJICHUS
XUMUYIECKUX (HOPMYIT
JIBYXaTOMHBIX
COeIMHEHUN (OKCHJIOB,
CyJb(pHUI0B, TUAPHUIOB U
T.I.) U IPYTUX
HEOPraHUYECKUX
COCIUHEHUI OTHCIbHBIX
KJIaCcCOB

1.2

OK OI.
OK 02.

[Tepuoanueckuii 3aK0H
u tabmuma JI. 1.
Menneneena

XapaKkTepu30BaTh
XUMHYECKHUE IIEMEHTBI
B COOTBETCTBHUU C UX
MOJIO’KEHUEM B
MEPUOTUYECKOU
CHUCTEME XUMHYCCKUX
sanemeHToB [[.W.
Menneneena

1. Tect «Meranmnuueckue /
HEMETAJUINYECKHUE
CBOMCTBA,
3JIEKTPOOTPULIATEIEHOCTh
Y CPOJCTBO K 3JIEKTPOHY
XHMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
Y MOJIOKEHUEM B
MEPUOIUYECKON CUCTEME
XAMHUYECKHUX 3JIEMEHTOB
J.1. Menneneeay.

2. IlpakTrueckue 3a1anus
Ha YCTAHOBJICHUE CBA3U
MEXy CTPOCHHUEM aTOMOB
XAMHUYECKHX DJIEMEHTOB U
MEPUOIUYECKUM
W3MECHEHUEM CBOWCTB
XHMHUYECKHUX DJIEMEHTOB U
WX COeIUHEHUHU B
COOTBETCTBHH C
TOJIO)KECHUEM
ITeprnoanyeckoit cucreme.
3. IIpakTuko-
OPUECHTHUPOBAHHBIE
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

TEOPETUUYCCKUE 3aTaHUsI
Ha XapaKTepu3aIrio
XAMUYECKHX IJICMECHTOB:
«Metamnueckue /
HEMETAJUINUCCKHC
CBOMCTBA,
ANEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K AJIEKTPOHY
XAMUYECKHX IJICMCHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM
1 MOJIOKCHHUEM B
MIEPUOIUYECKON CUCTEME
XHMHUYECKHX DJICMEHTOB
J.1. MenneneeBa»

Paznen 2.
XyuMHu4YecKue
peakuuu

Xapakrepu3oBaTh
THIBI XUMHUYECKHX
peakuuii

KonTpoabnas padora
«CTpoeHue BemecTsa u
XHUMHYECKHE PeaKIum»

2.1

OK 01.
OK 04.

Tunel XUMHYECKUX
peakuuii

CocTraBnsaTe peakiun
COCTMHEHUS,
pazyioxKeHust, 0OMeHa,
3aMelIeHNs,
OKHCIIUTEIIBHO-
BOCCTAaHOBHUTEIbHBIC
peaKIu

1. 3agaun Ha cocTaBiIeHUE
YPAaBHEHHUM pEaKIUM:

— COEJIMHEHUS],
3aMelIeHus, Pa3JIOKEHUS,
oOMeHa;

— OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEIBHBIX
peakuuii ¢
HCIIOJIb30BaHUEM METO/A
AIICKTPOHHOTO OajaHca.

2. 3amauu Ha pacyer
MaccChl BEIIECTBA WU
o0BbEMa

ra3oB M0 U3BECTHOMY
KOJINYECTBY BEIIIECTBA,
Macce Wik 00bEMY OJTHOTO
13 Y4aCTBYIOIIUX B
pEeaKIuy BEIECTB;
pacyETHI

Macchl (00bEMma,
KOJINYECTBA BEILIECTBA)
MPOAYKTOB PEAKIINH, €CIIH
OJIHO U3 BEIECTB UMEET
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OK/II

Tunol OleHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust .
K MepoNnpusiTHH
pUMecHu
2.2 Onekrponutuueckas |CocTaBiATh ypaBHeHUs |1. 3agaHus Ha
JUCCOIINAITIS U XUMHUYECKUX PEaKIMN  |COCTaBIICHUE
MOHHBI 00MEH MOHHOTO OOMeHa ¢ MOJIEKYJIIPHBIX U MOHHBIX
y4acTHEM peakiuii ¢ yuacTuem
HEOPraHUYECKHUX KHCJIOT, OCHOBaHUI 1
BEIIECTB COJIEN, YCTAHOBJICHUE
WU3MEHEHUS KUCIOTHOCTH
cpelbl
2. JJabopaTopHas pabota
"Tunbel XUMAYECKUX
peakui"
3 Paszgea 3. Crpoenue |(Mcciaenosarb KonrpoabHas padora
U CBOMCTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPIraHUYeCKUX HEOPIraHU4YeCKHUX HEOPraHM4YeCKHuX
BeLeCTB BeLEeCTB BELEeCTB»
3.1 | OK 01. |Knaccuduxkanmus, Knaccudumuposarts 1. Tect «Homenknatypa u
HOMEHKJIaTypa u HEOPTaHUYECKUE Ha3BaHUE
CTpOEHUE BEILECTBA B HEOPraHWYECKUX BELIECTB
HEOPTraHUYECKUX COOTBETCTBHHU C UX UCXOJIS U3 UX XUMHUYECKOU
BEILIECTB CTPOCHUEM (bopMyIbl UIu

COCTaBJICHUE XUMHYECKON
(hopMyJIbl UCXOS U3
Ha3BaHMS BEIECTBA MO
MEKTYHApOIHOU WIIH
TPUBHAIBHOMN
HOMEHKJIAType».

2. 3amauu Ha pacyer
MacCcOBOM 107U (Macchl)
XUMHYECKOTO AJIEMEHTA
(coemuHeHus) B MOJICKYJIE
(cMecn).

3. IIpakTryeckue 3aJaHus
1o KJjaccuuKalu,
HOMEHKJIaType U
XUMUYECKUM (popMynam
HEOPTaHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTueckue 3a1aHus
Ha ONpeeIIeHUE
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

XUMHUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BHJIa XUMUYECKOM CBS3H U
THIA KPUCTAJUTMIECKON
peLIeTKN

3.2

OK 01.
OK 02.

DU3NKO-XUMHUIECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

VYcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke THIIa
KPUCTAIUIMYECKON
pPEILIETKH

1. Tect «OcobennocTu
XUMHUYECKUX CBOWCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHM, aM(POTEPHBIX
TUAPOKCUIOB U COJIEW».
2. 3apaHus Ha
COCTaBJICHUE YPaBHEHUI
XAMUYECKUX PEAKIAM C
Y4aCTUEM MPOCTHIX U
CJIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAJUIOB U
aM(OTEpPHBIX IIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT,
OCHOBAaHMI U aM(POTEPHBIX
TUAPOKCHUJIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX X
CBOMCTBA U CITOCOOBI
MOJTYYCHHSI.

3. IIpakTuko-
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OK/II

Tunol OleHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust .
K MepoNnpusiTHH
OpUEHTHUPOBAHHBIE
TEOPETHUUECKHE 3aaHus
Ha CBOWICTBA U NOJYYEHHE
HEOPraHUYECKHUX BEIIECTB
3.3 | OK 01. |Mnentudukarus Uccnenosats 1. IIpakTHKo-
OK (2. |HeopraHWYecKux KaueCTBECHHbBIC PEAKIINU |OPUECHTUPOBAHHbIC
OK 04. |BelIeCTB HEOPTaHUYECKUX 3a/IaHUs TI0 COCTABJICHUIO
BEILIECTB XUMUYECKUX PEAKIIUN C
y4acTUEM
HEOPTaHUYECKUX BEIECTB,
HCTIOJB3YEMBIX JJISl UX
UJIeHTU(PUKAITIH.
2.JlaBoparopHnas pabora:
“Unentudukarus
HEOPTaHUYECKUX
BEILIECTB”
4 Paznea 4. Ctpoenue |(UcciaenoBarsb KonTpoabnas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |«CTpoeHHne U CBOIiCTBA
OPraHN4YecKMuX OPraHN4ecKMuX OPraHN4YeCcKNX BelIeCTB)
BelIeCTB BellecTB
4.1 | OK01. [Knaccudukammus, Knaccudgunuposats 1. 3apanus na
CTPOCHHE U OpraHUYeCcKue COCTaBJICHUE Ha3BaHUM
HOMEHKJIaTypa BEIIIECTBA B OpTraHUYECKUX
OpTraHUYECKUX COOTBETCTBHUHU C UX COEIMHEHUH 110
BEIIIECTB CTPOCHUEM TPUBHATBHOMN WM

MEKTyHApOTHOU
CHUCTEMAaTHUYECKOU
HOMEHKJIaType.

2. 3anaHus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIlEHHbIX
CTPYKTYPHBIX (hOpMYJTT
OpraHUYECKUX BEILECTB
OTJIEJBHBIX KJIACCOB.

3. 3amaun Ha oNIpEeaECTICHUE
npocreiien GopmyIbl
OPraHuYeCKOU MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctara (B %)
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

4.2

OK O1.
OK 02.
OK 04.

CsoiicTBa
OpraHUYeCKUX
COEIMHEHUN

YcraHnaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XHMHUYECKHX CBOMCTB
OPraHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJT

1. 3amaHus HA
COCTaBJICHHE YPaBHECHUIN
XUMHYECKUX PEAKLIUN C
y4acTUEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOECHUSA.

2. 3ananus Ha
COCTaBJICHUE YPaBHCHUMN
XUMHYECKUX PEaKIIUM,
WJUTIOCTPUPYIOLIUX
XUMHYECKUE CBOKCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX
pEaKIMii U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEIIIECTB Pa3HbBIX KJIACCOB.
3. PacuerHpie 3ama4un 11O
YPaBHEHUSIM PEAKIIUN C
y4acTUEM OPTaHUYECKUX
BEILIECTB.

4. JJabopaTopHas pabota
“IIpeBpaienus
OpraHUYECKUX BEILECTB
[IPY HarpeBaHUU"

4.3

OK O1.
OK 02.
OK 04.

Nnentudukamus
OpraHUYECKUX
BEIECTB, NX 3HAUCHHE
U IPUMCHEHHE B
OBITOBOM U
MIPOU3BOJACTBCHHOM
JIESITEIbHOCTH
YyeJIOBEKa

Hccnenosath
Ka4y€CTBEHHBIC pEAKIIUU
OPraHUYECKUX
COCJIMHEHUH OTACJIbHBIX
KJIaCCOB

1.ITpakTuko-
OpPUEHTUPOBAHHBIE
3a/1aHUS TI0 COCTABJICHUIO
XAMHUYECKUX PEAKIIAN C
y4acTUEM OPTaHUYECKUX
BEILIECTB, B T.4.
HCIIOJIB3YEMBIX ISl UX
UJeHTU(UKALIMK B OBITY U
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabora:
“Unentudukarus
OpTraHUYECKUX
COE€IMHEHUHN OTJICIbHBIX
KJIACCOB”

Paznea S.
Kunernueckue u
TePMOAMHAMMYECKHUE

Xapaxkrepus3oBarhb
BJIMSIHME PA3JIHYHBIX
(¢axkTopoB Ha
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OK/II

Tunol OleHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust .
K MepoNnpusiTHH
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEeKAHUS CKOPOCTh XUMMYECKHX
XUMHYECKHUX peakumi
peakuui
5 |OKO0I. |CkopocTh XapakTepu3oBaTh [IpakTuko-

OK 02. |XMMHYECKHUX peaKlHi. |BIUSHUE KOHIEHTPALUU |[OpPUECHTUPOBAHHBIE
XUMUYECKOE pearupyronmx BEIIECTB [TEOPETUUECKUE 3aJaHUs
paBHOBECHE Y TEMIIEpaTyphl HA Ha aHanu3 (paKToOpoB,

CKOPOCTh XMMUYECKUX |BIIUSIOLINX HA U3BMEHEHUE

peakuuii CKOPOCTH XUMHUYECKOHN

XapakTepu3oBaTh peakuu. [IpakTuko-

BIIMSIHUE U3MEHEHUS OpPUEHTUPOBAHHBIE

KOHIIEHTpaluu 3a/1aHUs1 HA IPUMEHEHUE

BEILIECTB, PEAKLIUH npuHuumna Jle-Illatense

Cpebl U TEMIIEPATYPHI  |IJ1s1 HAXOXKICHHS

Ha CMELIECHUE HaIpaBJICHUS] CMEILICHUS

XUMHUYECKOTO PaBHOBECHS XUMHYECKOMN

paBHOBECHS pEaKLMK U aHAJIU3
(aKkTOpOB, BIMUSIOUIMX HA
CMEUIEHNE XUMHYECKOTO
paBHOBECHS

6 HccaenoBath
Paszen 6. PacTsopbr HCTHHHBbIE PACTBOPHI €
3aJaHHBIMH
XapPaKTePpUCTUKAMH
6.1 | OK01. |[Tonsitue o pactBopax |Paznuyath uctunubsie |1. 3agaun Ha
OK 02. pPacTBOPBI MIPUTOTOBJICHUE
pacTBOpPOB.
2. IIpaktuko-
OpPUEHTUPOBAHHBIE
pacyeTHbIE 3aJlaHus Ha
JTUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOJICTBEHHOU
NS TETbHOCTH YEJI0BEKa
6.2 | OK 01. |UccnenoBanue Uccnenosath pusuko- |JlaGopatopHas paboTa
OK 04. |CBOMCTB pacTBOPOB xumudeckue cpoiictea |“IIpuroroBnenue
VMCTUHHBIX PACTBOPOB  (pacTBOpPOB”

IMpogeccnonaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHME (COIEPKAHNE IPHKIATHOTO
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Ne OK/I Monayas/Pa3znen/Tema | Pe3yabTaT 00yueHus Trmer oueHquj) -
K MepoNnpusiTHH
MOYJIs1)

7 Pa3znen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumusi B ObITY H nocjaeACTBHUs OLITOBOM |Oyay1uei
NPOU3BOJACTBEHHOM | MPOU3BOACTBEHHON |NPO¢eCCHOHAIBHOMI
NeATeJIbHOCTH AeATeJIbHOCTH NesATEJILHOCTH)
yeJI0BeKa YyeJIoBeKAa ¢ MO3ULMI

IKOJOTHYECKOH
0e30acCHOCTH
OK 01. |[Xumus B ObITY U OueHunBath Keiic (¢ yuerom Oyaymiei
OK 02. |TpOoM3BOJACTBEHHOU MOCJIEACTBUS OBITOBOM |MpodheCCHOHAIBHOM
OK 04, |A€ATEIBHOCTH 1 TIPOU3BOJICTBEHHON  |JI€ATEIIBHOCTH)
OK (7. |enoBexa ,HGHTGHLHE)CTH YyeJIoBeKa BO?MO)KHBIG TEMBI
C MO3ULIUH KEHCOB:
IIK 2.2. >
AKOJIOTHYCCKOM 1. Ilorennenue KaumaTa u
Oe30macHOCTH BBICBOOOKICHHE Ta30BBIX

TUAPATOB CO JIHA OKeaHa.
2. bynyme maTtepralibl
JUIsl aBUA-, MAIIIMHO- U
pUOOPOCTPOCHHUSI.

3. HoBble MaTepuasl A1
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
pPacCTUTEIIbHBIX
MpenapaToB
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