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1 O0mas xapakTepucTUKa pado4yel NPOrpaMmbl
1.1 MecTo TUCIHUIUIMHBI B CTPYKTYpPe OCHOBHOI TNpodeccuoHaIbHOI
o0pa3oBaTeJIbHOI POrPaMMBbI

O6meobpazoBarenpHas aucuumuinHa bJ[.04 Xumus wu3ydaercs Ha 0a30BOM

YpOBHE B 00pa30BaTEIbHOM IMKJIE Y4eOHOro IUIaHa OCHOBHOM MpodecCHOHaNbHOU
oOpa3oBarensHOU Mporpammel crienmaabHOCTH 23.02.01 Opranuzamnus mepeBo3oK u
YIPABJICHHE HA TpaHCHopTe (MO BHUJIaM)

1.2. lleau u n1aHupyeMble pe3yJabTAThl 0CBOCHUS TUCUUILIMHBI
1.2.1. Ileau u 321244 JUCHUILIMHBI

@opMHpOBaHUE Yy 00YyYAIOIIUXCS MPEACTABICHUS O XUMHUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHbBI MHUpa KaK OCHOBBI IPUHATHUS PELUICHUM B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO ITOBEACHUS B IPUPOJHON Cpeae.

3agaum IMCUMILVINHBL:

1)

2)

3)

4)
5)

6)

chopMUpOBaTh IMOHMMAHHUE 3AKOHOMEPHOCTEH MPOTEKaHHsI XUMHUYECKHX
IPOLIECCOB U SIBJICHUW B OKPYXAIOUIECH Cpeae, LEJIOCTHOM Hay4YHOM KapTUHBI
MUpa, B3aHMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

pPa3BUThb YMEHHS COCTaBJATh (POPMYJIbI HEOPraHMYECKUX W OPraHUYECKUX
BEILIECTB, YPABHEHUN XUMUYECKHX pEaKUUi, OOBICHATH HUX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUYECKUX SKCIIEPUMEHTOB;

chopMHpPOBaATH HABBIKH POBEICHUS MPOCTEUIITNX XUMUYECKUX
HKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUM C COOJIIOACHUEM MpPaBHII O€30MaCHOTO
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYIOBAHUEM;

pa3BUTh YMEHHS HCIOJIb30BAaTh HH(OpPMALMI0O XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

c(opMUpPOBATH YMEHHUS MPOTHO3MPOBATh MOCIEICTBUS CBOEH IEATEIBHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOLIECCOB;
chopMHpOBaTh MOHUMAHUE 3HAYUMOCTH JOCTHIKCHMM XMMHYECKOW HAyKu W
TEXHOJIOTUH ISl Pa3BUTHUS COIMAILHON U IMTPOM3BOJICTBEHHOM cep



1.2.2. Ilnanupyembie pe3yJbTAThl 0OCBOCHHs 001Ie00pa3oBaTeJbHONH AUCHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Kox
HAaMMEHOBaHUE
bopMUpyEMBIX
KOMITETCHIINN

)51

HHaHI/IpyeMI)Ie PE3YJIbTaTbl OCBOCHUS TUCIHHITIINHBI

OO01ue

OK OI. Bsibupars

CIIOCOOBI
3a7a4

peLIeHus

pohecCHOHATTLHOM

ACATCIIbHOCTH
IMPUMCHUTCIIBHO
pa3INdIHbIM
KOHTCKCTaM

K

B yacTu TPy10BOT0 BOCIMTAHMSI:

- TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTh K AaKTHBHOW JEATEIHLHOCTH

TEXHOJIOTUYECKOM u colMaIbHOM
HanpaBJICHHOCTH, CITOCOOHOCTh
WHUIMAPOBATD, MIJIAHUPOBATH n
CaMOCTOSITEJILHO BBITIOJIHSATE TaKyI0
JICATEIILHOCTD;

- HHTEpeC K  pasIuyHbiM  cdepam

npo(hecCUOHANIBHON e TeIbHOCTH,
OgBiaseHue yHUBEPCAJIbHBIMH YU4eOHBIMU
NMO3HABATEIbLHBIMH J1eHCTBUSMMU:

a) 0a3oBbIe JIOTHYECKHUE IeHCTBUA:

- CaMOCTOSITEIBHO  (OPMYNHpPOBATH U
aKTyaJIM3upoBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYLIECTBEHHBIN NpPHU3HAK
WIH OCHOBaHMS TUISL CpaBHEHUS,
kiaccudukanuu u 00001IeHUS;

- ONPENENATh 1ENIH AeSITENbHOCTH, 3a1aBaTh

JucuurnmnHapHbie
- BJQJETh CHCTEMOW XHWMHWYECKUX 3HAHUH, KOTOpad
BKJIIOYACT: OCHOBOIIOJIATaloIue TMOHATHS (XUMHYECKHI

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

d-aekTpoHHBIE  OpOWTAJIM  aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, ANEKTPOOTPULIATENBHOCT, CTEIICHb
OKHCIICHUS, XMUMHUYECKAsl CBS3b, MOJIb, MOJIAPHAs Macca,
MOJISIDHBIN 00BEM, YTJIIEPOJHBIN CKelleT, (PYHKIMOHAIbHAS
rpylma, pajaudkan, HW30MEPHUsl, U30MEpPbI, TOMOJOTHUYECKUU
psn, TOMOJIOTH, YTJIEBOJIOPOIBI, KHUCJIOPOJ- u
a30TcoJIepKaIle COCIUHEHUS, OMOJOTUYECKH aKTUBHBIC
BelecTBa (yriaeBojabl, KUPbI, OETKH), MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMHUYECKUX peakiui
(OKHCITUTENbHO-BOCCTAHOBUTEBHEIE, 9K30-U
SHJOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIACCOLMAIINS, OKHUCIUTENbh, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaKiuu, XUMUYECKOE PAaBHOBECUE), TEOPUH U
3aKOHBI (TE€OPHUSI XHMMHYECKOTO CTPOCHHSI OPraHUYECKUX
BemectB A.M. byTiepoBa, Teopusi 3IEKTPOIUTHUECKOU
quccormanuu, nepuognueckuii 3axkoH J[.M. Menneneesa,




MapaMCTphbl 1 KPUTCPHUH UX NOCTHKCHUS,

- BBISIBJISATH 3aKOHOMEPHOCTH u
MIPOTUBOPECUHS B paccMaTpUBaeMbIX
SIBJICHHSX

- BHOCHUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OIICHUBATh  COOTBETCTBUE  PE3YyJbTATOB
LEeJsM, OILICHUBAaTh PUCKUA TMOCIEICTBUI
JIeSITCIIbHOCTH;

- pa3BUBATh KPEATHUBHOE MBIILICHUE TPHU
pelIeHUH )KU3HEHHBIX TTPo0JieM

0) 0a3oBbIE HCCJIe0BATEIbCKUE
nefCcTBUA:

- BJIAJIETh HaBBIKAMU
HCCJIE0BATEIbCKON 51
JEeSITEIbHOCTH,  HaBBIKAMM
npo0em;

- BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSA3U
M aKTyaJlu3upoBaTh 3ajJauy, BbIJBUTATh
TUTIOTE3Y ee pelieHus, HaXOJUTh
apryMeHTBl JUIsl  J10Ka3aTelIbCTBA CBOUX
YTBEPXKICHUM, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU PEIICHUS;

-  aHAJIM3HUPOBATHh TOJIyYEHHBIE B XOJ€
peleHus 3aa4u pe3yJibTaThl, KPUTHUYECKU

y4eOHO-
MIPOECKTHOMN
paspenieHust

OIICHUBATH 170'¢ JIOCTOBEPHOCTD,
MPOTHO3UPOBaTh M3MEHEHHWE B  HOBBIX
YCJIOBUSIX;

- YMCThb ICPCHOCHUTDH 3HaHUA B

3aKOH COXPAaHCHHUA MaCCBI), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUU, q)aKTOJIOI‘I/I‘IGCKHe CBCACHU O
CBOﬁCTBaX, COCTaBcC, IMOJIYYCHHUHA 141 Oe3omacHoOM
HUCIIOJIb30BaHHUHN Ba)KHEHUIINX HCOPTaHNYICCKHUX 141
OpPraHUYCCKHUX BCIHICCTB B 6I>ITy u HpaKTH‘ICCKOﬁ
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATL XaPAaKTCPHBIC IIPU3HAKKU W B3dMMOCBA3b
HN3Y4YCHHBIX HOHHTHﬁ, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATHUA Ipu OIIMCaHUH CTPOCHUA 151 CBOMCTB
HCOPIraHN4YCCKUX " OpPraHU4YCCKHX BCIICCTB 41 ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM

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

COCIMHCHUN MEXIYHAPOJHOTO COK3a TEOPETUUYECKOU U
NPUKIIAHON XWUMHUHA U TPUBUAJIBHBIC HA3BAHUSA BAKHEUIIIMX
BEIIeCTB  (OTWJICH,  alleTWICH,  IJMICpWH,  (eHou,
dbopmanpaerua, yYKCycHash KHCJIOTa, TJIMIIMH, yrapHbId Tas,
YIJIEKUCIIBIM Ta3, aMMHakK, TalleHas W3BECTh, HETallCHas
U3BECTh, MUTHhEBAS COJA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYEeCKUX BEIIECTB, YPaBHCHUS
XUMUUYECKUX peakIuid, OObSICHATh UX CMBICI; MOJATBEPKIAThH

XapaKkTepHbIe XUMHUYECKUE CBOWCTBA BEILICCTB
COOTBETCTBYIOIIUMM  DKCIIEPUMEHTAaMH U 3aAlMUCAMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

- YMETb YCTAaHaBJIMBAaThb IPUHAMICKHOCTD HU3YUYEHHBIX

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




NO3HABATEJIbHYIO U MPAKTUUYECKY0 00JacTu
KU3HEIEATEIIBHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 00acTel;

- BBLABUIATh HOBBIE MWJEH, MpeIararb
OpPUTMHAJIBHBIC ITOJXO/IBI U PEIICHUS;

- CIOCOOHOCTh UWX HCIOJb30BaHUA B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTUKE

COCTaB ¥ BaXHCHWIIME CBOWCTBA; ONPEICIATh BHIBI
XUMHYCECKUX CBS3€H (KOBAJICHTHAs, MOHHAS, METAJUTHUECKAs,
BOJIOPOJHAS), THUIMBl KPUCTAJUIMUECKUX PEIICTOK BEIIECTB;
KIIACCU(PUITUPOBATH XUMUYICCKUE PEAKIINH;

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

- YMETh MPOBOAUTH PACUYEThl MO XUMHYECCKUM (HOpMysIaM H
YpaBHEHUSIM XHMHUYECKUX PEAKIUNA C MCIOJIb30BAaHUEM
GU3MYECKUX BEIIMYWH, XapaKTEepPU3YIOIIUX BEIIecTBa C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0beMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHUS ISl MIPUHATUS PEIICHUI B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYallUAX, CBS3aHHBIX C
BEII[ECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpelIcTBa  IIOMCKa,
aHanmm3a u
UHTEPIpETauu
UHpOpMaLIUU u
uH(pOpMallMOHHbIE
TEXHOJIOTHH JUIst

BBITIOJTHEHUS  3a/1a4
pohecCHOHATBLHOM

B ods1acTH
MO3HAHMS:

- c(hopMHPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI  HAyKU W OOIIECTBEHHOMU
IPAKTUKW, OCHOBAHHOIO HAa  JIHAJore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

- COBEpIICHCTBOBAaHHE  SI3BIKOBOM W

IHEHHOCTH HAYIHOIo

- yMeThb IUTAHMPOBATH ©  BBIMOJHATH  XUMHYECKHM
OKCIIEPUMEHT (TIPEBpPAIICHUS OPTaHUYECKUX BEIISCTB IIPH
HarpeBaHWM, MOJYUCHUE JTHUJICHA W W3YYCHUE €T0 CBOWCTB,
KaueCTBCHHBIC PEAKIIMU Ha ajJbJCTHU/IbI, KpaxXMaJjl, YKCYCHYIO
KHCIIOTY; JIeHaTypanus OEJIKOB NpPH HArpeBaHWH, IIBETHBIC
peaknuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENENATh Cpeny BOJHBIX PACTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOboHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; PElIaTh JKCIIEPUMEHTAIbHBIC 3aJa4ydl 10




JACATCIIbHOCTH

YUTATEIIbCKOM  KYJIBTYphl — Kak
B3aUMOJICUCTBUS  MEXKIY
MO3HAHUS MUPA;

- OCO3HaHHE EHHOCTHU Hay4YHOU
NEeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO u HCCJIEI0BATENHCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBJajieHne yHUBEPCAJbLHBIMU y4eOHBIMHU
NMO3HABATEJILHBIMY J1eHCTBUSIMH:

B) padora ¢ undopmanueii:

- BJIAJICTh HaBbIKAMU MOJTYYEHUS
uHPOpMallMM U3 HUCTOYHUKOB  Pa3HbIX
TUIOB, CaMOCTOSITEIbHO  OCYILIECTBIISITh
MOUCK,  aHalu3, CUCTEeMaTU3alUIl U
UHTEpIpEeTalui0 UHPOPMAIUK PA3THUUYHBIX
BUJIOB U (hOPM TPEICTABICHUS;

- CO3/71aBaTh TEKCThI B Pa3NUYHBIX (popmaTax
C ydYeToM Ha3HaueHus uHPoOpMAIMK U
11 (N (S:10)5 ayIUTOPHH, BbIOMpas
ONTUMAJbHYI0 (opMy TpeACTaBICHUS U
BU3yaJIN3allNY;

- OLICHUBAThH JOCTOBEPHOCThH, JISTUTUMHOCTD
nH(popMaIu, ee COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUUYECKUM HOPMaM;

- UCII0JIb30BaTh CpelcTBa
WH(OOPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B PEUICHHWH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX

CpCaACTBa
JJIOAbMH 151

temam "Metamiel" u "Hemeramnel") B COOTBETCTBHH C
npaBuUjaMU TEXHUKHA O€30MaCHOCTH TMpU OOpaIllEHUU C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMUX PEAKIUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- yMEeTh AaHaJIU3UpOBaTh XHUMHUYECKYID HH(POpPMALIUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJIAJIETh OCHOBHBIMM METOJIaMH HAyYHOI'O MO3HAHUSA
BEILIECTB M XMUMHUUYECKUX SIBJICHUM (HAOII0/ICHUE, U3MEPEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysaM U
YPaBHEHUSIM XHUMHUYECKHX PEAKIHUil C UCHIOJIb30BaHUEM
GU3MYECKUX BEIMYWH, XapaKTEepPU3YIONIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHbIE
YCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUUYECKUE 3HAHUS JJIS PUHSTUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




3a7a4 = ¢ coOmogeHueM — TpeOoBaHUI
DPrOHOMUKH,  TEXHHUKH  0€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHUsl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0€30IMacCHOCTH;

- BJIaJICTh HaBBIKAMHM pACIIO3HABAHHUS M
3alUThl  MHPOPMALMK, HHPOPMALMOHHOU
0€301acHOCTH JINYHOCTH,

OK 04.
Db dexTuBHO
B3aMMO/ICICTBOBATh

u pabortartb
KOJIJICKTHBE
KOMaH/1e

B
n

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOIIPEICIICHUIO;
-OBJIAJICHUE HAaBBbIKAMH y4eOHO-
MCCIIEI0BATEIIbCKON, MIPOECKTHOMN 51
COIIMAIbHOMN AESATEIbHOCTH;

OBaanenne YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU A€iCTBUSIMM:

0) coBMeCTHasi 1esITeJIbHOCTD.

- IOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA
KOMaHTHOM ¥ UHJIMBUIYaIbHOU PabOTHI;

- IIPUHAMATh e COBMECTHOU
NESATEIIHOCTH, OpraHU30BbIBAThH u
KOOpJIMHUPOBaTh  JACHCTBUS MO €€

JIOCTHIKCHUIO: COCTABIISITh IJIAH JACHCTBHH,
pacupenensitb pPojad C YYETOM MHEHUH
YYaCTHUKOB 00CYXX1aTh pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJMHUPOBATH M BHIMOJHATH PadboOTy B
YCIIOBUAX PEAIBHOI0, BUPTYAJIbHOIO U
KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

- yMeThb IUTAHMPOBAaTb ©  BBIMOJHATH  XUMHYECKHMA
AKCIIEPUMEHT (TpEeBpaIleHNs OPTaHMYECKUX BEIIEeCTB MpU
HarpeBaHuy, MOJIyYCHUE PTUJICHA U M3yYEHHUE €ro CBOWCTB,
KaueCTBEHHbBIC PEAKIMU Ha ajJbJCTU/IbI, KpaxMal, YKCYCHYIO
KHUCIIOTY; JIeHaTypaiusi OEJIKOB IMpU HarpeBaHWUM, I[BETHHIE
peakiuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENENATh Cpeny BOJHBIX PACTBOPOB, KadyeCTBEHHBIC
peakuuu Ha cynbdar-, KapOoHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHSI; pellaTh IKCIEPUMEHTAIbHBIC 3aJa4H 10
teMam "Mertamisl" u "Hemertamibl") B COOTBETCTBHH C
IpaBUJIaMHd TEXHHMKH O€30MacHOCTH Mpu OOpalieHuu ¢
BEILECTBAMHU U 1a00paTOPHBIM 000pyI0BaHUEM;
NPEJICTaBISITh PE3YNbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopme 3anucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIUN U
(dbopMyIMpoBaTh BEIBOJIBI HA OCHOBE STUX PE3yJIbTAaTOB




- OCYILIECTBIISATh HO3UTUBHOE
CTPAaTErMyeCcKOe IOBEJCHUE B pPa3IMYHBIX
CUTyalusiX, IpOSABIATH TBOPYECTBO U
BOOOpakeHue, ObITh NHULUATUBHBIM
OBaanenue YHHBepPCAJIbHBIMHU
peryJISTUBHbIMM JeCTBUSIMU:

) IpUHSATHE Ce0sl U APYTHUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apTyMEHThI JPYTUX
JIONEW  OpU  aHaJIM3€  PE3yJIbTaTOB
NEeSATEIbHOCTH;

- MpU3HaBaTh CBOE IPaBO M MPABO APYrHX
JIFOJIeN Ha OIMOKWU;

- pa3BUBaTh CIIOCOOHOCTHh MIOHUMATh MUP C
NO3ULIMU APYTOro YEI0BEKA;

OK 07. | B 06J1acTH 3K0JIOTHYECKOr0 BOCIIUTAHUSA: |-  cPOpPMHUPOBATH  MPEJACTABICHUSA: O  XUMHYCCKOH
CogzeticTBoBath - c(hOpMHUPOBAHHOCTH  DKOJIOTHYECKOW | COCTABISIONICH €CTECTBEHHOHAYYHOU KapTHUHBI MHpPA, POIU
COXpAHCHHIO KYJIbTYPBHI, MOHUMAaHUE BIIMSIHUS | XUMUU B TIO3HAHWUM SIBJICHUH TpPUPOJBI, B (HOPMUPOBAHHUH
sgep;’::’ammeﬂ COLMAbHO-OKOHOMUIECKMX NPOLECCOB HA | MBIIUICHHA M KYJIBTYphl JMMHOCTH, €€ (GyHKIIMOHATBEHOM
pecypcocGeperenn | COCTOTHUE  TIDUPOMIHON M COTHMAINBHOH | TPAMOTHOCTH, HEOOXOJMMON JUIsl PEIICHHUS TPaKTUUECKUX
0, npumensTe | CPEIbI, OCO3HAHKE TIIOOATBHOTO XapakTepa | 33j1a4 U 9KOJIOIUYECKH 000CHOBAHHOTO OTHOLICHHS K CBOEMY
3HAHUS 06 | PIKOJIOTUUECKUX TTPOOJIEM; 3JI0POBbIO U IPUPOJHOMN CPENE;

M3MEHCHHH - IUIAaHMUPOBAaHWE M  OCYIIECTBJICHHE | - YMETh coO01aTh npaBuia HKOJIOTUYECKU
KinMata, HpUHIHUIBL | nejicTBUI B OKPY’KAIOIIEH Cpe/ie Ha OCHOBE | IIJIECOO0PAa3HOr0  TMOBEACHUS B OBITY U TPYAOBOU
g;ﬂi{fg:;gsa’ 3HaHUS IeJiell  yCTOMYMBOTO  pPa3BUTHS JEATENILHOCTH B LENAX COXPAHEHUS CBOETO 3/0POBbA H
sbexTHEHO YEeJI0BEYECTBA; § _ | OKpY)KaIOWel [PUPOJHOH CPE/bl; YYUTBIBATH ONACHOCTD
NeHCTBOBATH s | AKTUBHOE HENPUITHE JCHUCTBUH, | BO3MEHCTBUS HA JKUBBIE OPTaHU3MBI  OMPEACIICHHBIX
upe3BEIYANHBIX INPUHOCSIINX BPE] OKPYKAKOIIEH cpene; BCIIECTB, I[IOHUMAasi CMBICI  TIOKa3aTedsl MpelelbHOU
CUTYyalNAX - YMCHHUEC IIPOTHO3UPOBATh | JOMYCTUMOMN KOHLIEHTPALINH
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HC6JIaI‘OHpI/ISITHBI€ OKOJOTHYCCKUC
MMOCJICACTBUA ITPCAIIPUHUMACMBIX HeﬁCTBHﬁ,
npeaoTBpamaTb Ux,

- pacuIMpeHHE OmbITa  JCATENBHOCTU

DKOJIOTMYECKOHN HAIPABICHHOCTH;

- OBJIAJICHUE HAaBBIKAMU yueOHO-

HCCIICIOBATEIILCKOM, MPOEKTHOM u

COITMAJIbHOM JICATCILHOCTH;
[IK 2.2.|-  cOopMUPOBaHHOCTb  3J0POBOrO U | COOPMUPOBAHHOCTh YMEHHSI NPUMEHATH  MOJYyYEHHBIE
OGecrnieunBarhb 0e3011acHOro oOpaza KU3HU, | 3HAHUSL 11 OOBSACHEHHUS OHMOJOTMYECKUX IPOLIECCOB H
6e30I1acHOCTb OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY | IBIICHWM, JUISI TPUHATHSA TPAKTUYECKUX PEIICHUUM B
JBHKEHUS. U pelnaTh | 30POBBIO; MOBCEIHEBHOM KU3HU C LENb0 oOecredeHusi 6€30MacHOCTH
npodpeccuonanbHpie | -  AKTUBHOE  HENPUATHE  JCHUCTBUM, | CBOETO 3J0pPOBbs U 3J0POBbS  OKPYKAIOLIUX JIIOZEH,
3a1a4m HaHOCAIIUX BpeJl OKPYKAIOLIEH CPELe; coOIoIeHNs 310poBOro o0pa3a >KU3HHU, HOPM TI'PaMOTHOIO
OCPE/ICTBOM - yMEHUE IIPOTHO3UPOBATH | IOBEICHUS B OKPYXKAIOLIEH IIPUPOJHOU Cpele; NMOHUMaHUe
IPHUMEHEHHS HEeOJIaronpusITHbIE HKOJIOTMYECKHE | HEOOXOAMMOCTH UCHOJIb30BaHUS JOCTUKEHUI COBPEMEHHOMN
HOPMaTHUBHO- NOCIIEACTBUSI NPEANPUHUMAEMBIX JEHCTBUM, | OMOJOTMM ¥ OMOTEXHOJOTMM i  pallMOHAJIbHOTO
TIPaBOBBIX IpeIoTBpallaTh UX; IIPUPOIOIIOIb30BaAHUS
JIOKYMEHTOB. - BHOCHTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,

OLICHUBATH COOTBCTCTBHUC PE3YJIbTATOB
neiaiaM, OLOCHUBATL PHUCKHU HOCJIe,)ICTBI/Iﬁ
JACATCIBHOCTH.
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2. CTpyKTYypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUILIHHBI « XUMMI»

2.1 00 beM JUCUUILIMHBI U BUJBI Y4e0OHO# padoThl

Bun yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbl AMCHHUILIMHBI 111
B T.4.

TEOPETHUECKOE 00yUeHUE 34
MPaKTUYECKUE 3aHATHUS (B T.4. KOHTPOJIbHBIE pabOTHI) 38
1abopaTOpHbIEC 3aHATUS 4
CamocrosiTenbHas paboTa 33
IIpome:kyTouHasi aTTecTanus 9

(nnd depeHpoOBaHHDBII 3a4€T)
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2.2 TeMATHYECKHMH IUIAH M COACPKAHUE TUCHUTIIUHBI

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

HauMmeHoBanue . O6bem | @opmupyembie
OPHUEHTHPOBAHHOE), JIA00PATOPHbIC M MPAKTUYECKHE 3aHATHS, IPUKJIATHOK
pa3aesioB U TeM YacoB | KOMIIETCHUNH
MOAYJIb
1 2 3 4
OcHoOBHOe coaepxkaHue
Pazgen 1. OcHOBBI CTPOEHHS BelIeCTBA 11
Tema 1.1. OcHOBHOeE coJep:kaHue OK 0Ol.
Crpoenue Teopernueckoe o0yyenune 4
aTOMOB CoBpeMeHHass Mojenb cTpoeHus: aromMa. CHMBOJMYECKUN SA3BIK XUMHUHU. XHUMHUYECKHM
XUMHYCCKUX AIIEMEHT. DJIEKTpOHHAsl KoH(purypauus aroma. Kinaccupukanuss XUMHUYECKUX 3JIEMEHTOB 2
SJIEMCHTOB (s-, p-, d-amemenTsl). BaneHTHBIC AJIEKTPOHBI. BaJIeHTHOCTD.
Hpupoaa OJIEKTpOHHAs MNPUPOJA XHMHYECKOM  CBS3U.  OJEKTPOOTPHULATENBHOCTh.  Buasl
XHUMUYECKOH XUMHUUYECKOU CBSI3U (KOBaJICHTHAsl, UOHHAs, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI ee
CBA3N oOpa3zoBaHuUs
IIpakTHyeckue 3aHATHSA
IIpakTnueckoe 3ansitue Nel.Pemenue 3agaHuii Ha HWCMOJb30BAaHUE XHMUYECKOU
CUMBOJIMKM M HAa3BaHWW COEIMHEHHH II0 HOMEHKJIAType MEXAYHapOJHOIO COH3a
TEOPETUYECKOW W TMPUKIAJHOM XWMHU W TPUBHAIBHBIX HA3BAHUW I COCTABIICHUS
XUMUYECKUX (OPMYJ JBYXaTOMHBIX COCIMHEHHH (OKCHIIOB, CyJIb()HUI0B, THAPUIOB U 2
T.I.) U IPYTUX HEOPTAaHUUYECKUX COEAMHEHUI OTIEIbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBA3M MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX
AIIEMEHTOB M TEPUOJUYECKUM H3MEHEHHEM CBOMCTB XUMHUYECKHUX JJIEMEHTOB U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHUEM [leprnoanieckon CUCTEMBI.
Tema 1.2. OcHOBHoOeE coJep:kaHue OK 01.
Ilepuonnueckuii | [IpakTudeckue 3aHATHS
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3aKOH U Ta0JIHIIa

T

Menneneena

IIpakTnueckoe 3ansaTue Ne 2.Ilepuoanueckas cucremMa XUMU4YeCKHUX 31eMeHToB J[. .
MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU
MIPOCTHIX U CJI0KHBIX BEILIECTB B COOTBETCTBUHU C MOJIOKECHUEM XUMHUUYECKOIO 2JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue llepuoanueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
DJIEMEHTOB.

Pemenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIAHUN HA XAPAKTEPU3ALINIO
XUMHYECKHX PJIEMEHTOB «MeTammndeckue / HeMeTaJNIMYeCKUe CBOMCTBA,
AIEKTPOOTPULIATETEHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B MEPUOJIUYECKON CUCTEME XUMHUUYECKHUX 3JieMeHTOB J[. M.
MenneineeBay

OK 02.

CamocrosiTesibHast padoTa

[TpopaOoTka KOHCIIEKTOB U JIUTEPATYPHBIX HUCTOUHUKOB.

Pemenne 3agad Ha HaXOXJACHHE OTHOCHUTEIBHON MOJICKYJISIPHOM MAacchl, OMperesieHne
MacCOBOH JOJIH XUMHUECKHUX JJIEMEHTOB B CJI0’KHOM BEIIIECTBE.

Haxoxnaenue Macchl uiaum oObemMa MO M3BECTHOM Macce UM 00beMy BeEIIecTBa.
OnpeneneHue  AIEMEHTOB MO  AJEKTPOHHBIM  KoH(purypauusm.  CocTaBieHHE
XapaKTePUCTUKHU DJIEMEHTOB IO IIAHY

Paszgena 2. Xumuu

eCKHe peaKknuu

13

Tema 2.1. Tumnst

OcHoOBHOE coaepxaHue

XUMHWYCCKHUX

Teopernueckoe o0yyenune

peakiuu

Knaccudukaiys v THTIBI XUMUYECKUX PEAKITUN C yYACTHEM HEOPTaHUYECKUX BEIIECTB.
CocrapiieHue ypaBHEHUN peakIuii COeIMHEHMS, Pa3JI0KEeHUS, 3aMeIIeHUsI, OOMEHa, B T.4.
peakIuii TOpeHusl, OKUCIIEHUSI-BOCCTAHOBIICHUS.

YpaBHeHUs OKUCIICHUS-BOCCTaHOBICHUS. CTeneHb okuciieHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBJICHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii METOIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH

B IIpUpPOAC, MPOMU3BOACTBCHHBIX ITPOLCCCAX U JKUZHCACATCIbHOCTH OPraHnu3MOB

OK 01.
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HpaKaneCRne 3aHATUA

IIpakTnyeckoe 3ansaTue Ne 3. KosmyecTBEHHbIE OTHOIIEHHS B XUMHUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHMHM M PACYEThl MO YPABHEHUSAM XMUMHUYECKHX PEAKLUU.
Moub Kak equHHUIA KOJIMYECTBA BemecTBa. MousipHas Macca. 3aKOHbI COXPAHEHUS MACChI

U SHepruu. 3akoH ABoraapo. Momnsipublil 00beM razoB. OTHOCUTEIbHAS MJIOTHOCTh Fa30B. 2

PacyeTbl 1Mo ypaBHEHHAM XHMHUYECKUX PEAKIMI C HCIOJB30BAaHMEM MAacchl, 0O0beMa

(HOpMaJbHBIE YCIOBHSI) ra30B, KOJUYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOE coaep:xaHue OK 01.
Onekrponmtryec | Teoperuueckoe 00ydeHue 2 OK 04.
Kasi IAcconanus
1 MOHHEIH 06Men | TE€OPHS DNEKTPOIUTHIECKON Aucconanny. IOHBI. DJIEKTPOINTHI, HEANEKTPOJIUTBHI. 5

Peakiuu nonHoro oomena. CoctaBieHUe peakuuii HOHHOTO 0OMEHa IMTyTEM COCTAaBJICHUS

UX TIOJIHBIX W COKpAlI€HHBIX MOHHBIX YpaBHEHHMHA. KHCIOTHO-OCHOBHBIE pEAKIUU.

3ajaHus Ha COCTABIICHUE NOHHBIX PEAKIUI

JlaGopaTopHble 3aHATUA 2

JlabopaTopHast padora Nel “Tunbsl XuMAYECKUX pEAKIAN .

HccnenoBanue TUIOB (ITO COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3YIOIIMUXCS BEILIECTB)

Y IPU3HAKOB XMMUYECKUX peakuuil. [IpoBenenne peakunii HOHHOTO 0OMeHa,

OIpeJIeIeHHE CPEbl BOJHBIX PACTBOPOB. 3a/1aHUs HAa COCTABJICHUE NOHHBIX PEAKIIM

CamocrosiTeibHas paboTa d)

[TpopaboTka koHCcTIekTOB. [IoArOTOBKA JOKIIAIOB IO TEMaM:

«[ToHsITHE O XUMHUYECKON TEXHOJOTHH, OMOTEXHOJIOTUN U HAHOTEXHOJOTUNY , «

['pyboaucnepcHbie CUCTEMBI, UX KJIACCU(UKAIUS U UCTIOJI30BAaHUE B

npodeccuoHanbHOM nesTebHOCTHY.COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIIUHN MO AJITOPUTMY.
Pa3znea 3. CrtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BelIeCTB 24
Tema 3.1. OcHoOBHoOE coJep:xaHue OK 01.
Knaccudukanus, | Teopernueckoe o0yyenue
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HOMEHKJIAaTypa u
CTPOECHUE
HEOPTraHUYECKUX
BEILIECTB

[Tpenmet Heoprannyeckoit xumun. Knaccudukanus Heoprannueckux Bemects. [IpocTsie
U CJIOXHBIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI,
KHCJIOTBI, COJIN). B3aMOCBS3b HEOPIraHMYECKUX BEILECTB. ATrperaTHble COCTOSTHUS
BEILECTBA.

Kpucrannnueckue u amop¢Hbie BelecTBa. TUIbI KPUCTANIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIIECTBA
OT THUIIA KPUCTAJUIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT
BUJIa XUMUYECKOW CBA3M U TUIA KPUCTAJUIMYECKOU pemieTku. [Ipuunnbel MHOrooOpa3us
BEILECTB

IIpakTuyeckue 3aHATHSH

IIpakTnueckoe 3ansaTue Ne 4. HomeHkI1aTypa HEOPraHMYECKUX BEIIECTB: HA3BaHUE
BEII[ECTBA UCXOJIA U3 UX XUMUYECKON (POPMYIIbI WIIH COCTABIICHUE XUMUYECKON (OPMYIIbI
UCXO/Is U3 Ha3BaHus BelecTna no Mexaynapoanoi (MIOITAK) wiu tpuBnansHoi
HOMEHKJIaType.

IIpakTuyeckoe 3ansitue Ne 5.PermeHue MpakTHUECKUX 3aaHU 1O KJlacCUUKAIIIH,
HOMEHKJIAType U XUMUYECKUM (POpMYJIaM HEOPTAaHMYECKUX BEIIECTB PA3IMUHBIX KIaCCOB
(yrapublii ras, yrieKuUCIbIM Tra3, aMMHaK, TrallleHas W3BECThb, HEralieHas HU3BEeCTb,
MUTHhEBAsE COJa W JAPYTHX): HA3bIBaTh U COCTaBJISITH (DOPMYJIBI XUMUYECKUX BEIIECTB,
ONpENENATh NPUHAJIEKHOCTD K KJaccy.

Hctounnku xumudeckoit uHgopmaiuu (CpeacTB MaccoBoil nHdopmanuu, cetb MaTepHeT
u apyrue). [louck undopmaiuu no Ha3BaHUAM, UAEHTUPUKATOPAM, CTPYKTYPHBIM

dbopmynam

OK 02.

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBa
HEOPTaHUYECKUX

OcHOBHOE coJiep:KaHue

10

Teopernueckoe o0yyenune

Metamnel. OOmue ¢u3MYecKHe W XUMHYECKHE CBOMCTBa MeTaioB. CrocoOsl
noJIydeHusl. 3HAYCHHE METaVIOB M HEMETaJUIOB B MPHUPOJIC M KUZHEICATCITHHOCTH
YyeloBeKa W opraHm3mMoB. Kopposusi MerayuioB: BUIBI KOPPO3WH, CIIOCOOBI 3allUThI
METAJIJIOB OT KOPPO3HUH

OK 01.
OK 02.
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BCIICCTB

Hemeramnbl. O60mue Qusnyeckue M XUMUYECKHME CBOMCTBA HEMETAJUIOB. THIHUYHBIC
cBoiictBa HemetawioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COEIMHEHHM
HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE

XHWMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKNX BCIICCTB (OKCI/II[OB,
T'MAPOKCHUIA0B, KUCJIOT, COJICH U I[p) 3aKOHOMepHOCTI/I B U3MCHCHHUU CBOMCTB IMPOCTBIX
BCUICCTB, BOJOPOAHBIX COCﬂHHCHHﬁ, BBICIIINX OKCHJIOB U TUAPOKCHUIOB

IIpakTnyeckue 3aHATHS

IIpakTnueckoe 3anaTHe Ne 6.CocTaBlieHHE YpPaBHECHUN XUMUYECKUX pEaAKUUNA C
Y4aCTUEM IIPOCTBIX U CJIOKHBIX HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJUIOB;
OKCHUJIOB METAJUIOB, HEMETANIOB U aM(POTEPHBIX 3JEMEHTOB; HEOPTraHUYECKUX KHCIIOT,
OCHOBAHMI M aM(OTEPHBIX TUAPOKCHIOB; HEOPTAHUYECKHUX COJIEH, XapaKTePU3YIOLIUX UX
CBONCTBA.

IIpakTnueckoe 3anaTue Ne 7.PemieHue NmpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUUYECKUX
3aJIaHUIl Ha CBOWCTBA, COCTaB, MOJIydeHHE M 0€30MacHOE HCIOJb30BaHUE Ba)KHEUIIIMX
HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATEITbHOCTH YEJI0BEKA

Tema 3.3.
Nnentndukarus
HEOPTaHUYECKUX
BEILIECTB

OcHOBHOe coaep:xaHue

JlabopaTopHble 3aHATHSA

JlabopaTtopnasi pa6ora Ne2 «nentudukanns HEOPraHMUECKUX BEIIECTBY.

PelieHnie S3KCIEpUMEHTANBHBIX 3aJad MO0 XUMHUYECKMM CBOHCTBaAM METANIOB U
HEMETAJUIOB, IO PACTIO3HABAHUIO U MOJYYCHUIO COCIMHEHUI METaJUIOB U1 HEMETAJIJIOB.
WNnentudukaims HEOpraHUIECKUX BEIIECTB C MCMOIB30BAHUEM HX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBbIE peakiuud Ha cyibdar-,
KapOOHAT- U XJIOPUJA-aHUOHBI, HA KATHOH aMMOHMS

CamocrositesibHas padbora

[ToaroroBka mpe3eHTalui Ha TEMY:

«Metaiutpl. OU3nUECKHE, XUMHUUYECKHE CBOMCTBA U MX MCIIOJIb30BAHUE B MPAKTUUYECKOU
nestenpHocTi»« Hemeraiuibl. @usnyeckne, XUMUYECKUE CBOMCTBA U UX MCIOJIb30BAHUE
B NpaKTHUECKON nesarenbHocTH» « Kopposus Mmeramnosy. IlpopaboTka KOHCIEKTOB.
CocTaBiieHHE OTYETOB MPAKTUYECKHUX U JAOOPaTOPHBIX paboT.

OK 01.
OK 02.
OK 04.
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Pa3nea 4.

CTpoeHne u CBOICTBA OPraHUYECKUX BelIeCTB

31

Tema 4.1.
Knaccuduxkanus,
CTpOCHHUE U
HOMEHKJIaTypa
OpTraHUYECCKUX
BEIIECTB

OcHOBHOe coaepxaHue

Teopernueckoe o0yuenue

[losiBeHME M pa3BUTHE OPraHUYECKON XUMHH Kak Haykd. [Ipegmer opranndeckou
XUMHUHU. M€eCTO ¥ 3HaYEHNE OPraHNYECKON XUMHH B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOCHHE KaK MOPSANOK COECAMHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUM XUMUYECKOI'O CTPOEHUS OpPraHUYECKUX
coenunenu  A.M. bytinepoBa. YTIJEpOIHBIM CKENET OPraHUYECKOW MOJIEKYJIBI.
3aBUCHUMOCTh CBOWMCTB BELIECTB OT XMUMHYECKOTO CTPOEHUS MOJIeKyl. M3omepus u
WU30MEDBL.
[lonstue o ¢ysHkuuoHansHOM rpymnme. Pagukan. [lpuHuunel — knaccupuKanuu
OpPraHWYeCKUX  COeQUMHEHMW. MexayHapoaHas  HOMEHKIAaTypa W IPUHLHAIBI
HOMEHKJIATypbl ~ OpraHudeckux coenuHeHuil. [lonste 00  a3oTconepkamiux
COEMHEHMSIX, OMOJOTMYECKH aKTUBHBIX BEILIECTBaX (yrieBojax, >kKupax, Oenkax u 1p.),

BBICOKOMOJICKYJIIPHBIX COCTMHCHUSAX (MOHOMED, IMMOJUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3ansatue Ne 8 HomeHknaTypa opraHMYeCKMX COCIMHEHUN OTAEIbHBIX
KJIaCCOB (HACBIIIEHHbIE, HEHACHIIIEHHBIE W ApPOMATHYECKHE YIJIEBOAOPOAbI, CHUPTHI,
(dbeHoubl, albIeruibl, KeTOHbI, KapOOHOBBIE KUCTOTHI M Jip.) CoOCTaBlIeHHE TOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (OpPMYJT OpraHUYECKHUX BEIIECTB OTICIBHBIX KJIACCOB,
UCIIOJIb3Yys MX HA3BaHUS MO CUCTEMATHYECKONW M TPUBUAIBLHONW HOMEHKIIATYpe (ITHUJICH,
alleTWICH, TIUIIepYH, (eHoI, (HopMaTbAeTH I, YKCYCHAas KUCIOTA, TIUIMH).
IIpakTnueckoe 3ansaTme Ne 9. Pacuerbl mnpocreiimet QopMysibl OpraHUYECKOM
MOJIEKYJIbI, HCXOJIsl U3 JIEMEHTHOro cocTtaBa (B %)

OK OI.

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COEeIMHEHUN

OcHoOBHoOE coJep:kaHue

16

Teopernueckoe o0yueHue

OU3UKO-XUMUYECKUE CBOMCTBA OpPraHUYECKUX COCIUHEHUM OTIEJIBHBIX KJIACCOB
(ocobeHHOCTH KITacCH(PUKAIIMKA ¥ HOMEHKJIATYPHI BHYTPH KJIaCcCa; TOMOJIOTUUECKHUU PSJT U

OK 01.
OK 02.
OK 04.
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obmrast opmyna; uzomepus; (HU3MUECKHE CBOWCTBA, XMMHUYECKHE CBOMCTBA;, CIOCOOBI
MOJTYyYCHHUS ):

— IpenebHbIE YIIeBOAOPO/IbI (AJIKaHbl U LUKIOANKaHbl). ['opeHne MeTraHa Kak OJHMH W3
OCHOBHBIX HCTOYHHKOB TeIJla B MPOMBINUICHHOCTH M ObITy. CBOHCTBa MHPUPOTHBIX
YTJIEBOJIOPOIOB, HAXO0XKAEHUE B IPUPOAE U IPUMEHECHHE AJIKAHOB;

— HenpezeNbHble (AIKEHbl, AIKUHBI M alKaJueHbl) U apOMaTUYECKUE YTIIEBOIOPOABI.
['opeHune anernneHa Kak MCTOYHUK BBICOKOTEMIIEPATypPHOIO IUIAMEHHM JI CBAapKU U
PE3KH METAJIOB

— KHUCJIOPOACOAEpkKAIIUe COCAUHEHUsI (CHUPThI M (PEeHOJbl, KapOOHOBBIE KHUCIOTHI U
3QUphl, aIbIETUAbl M KETOHbI, JKHUpbI, yriaeBoabl). [IpakTHueckoe NpUMEHEHHE
STWIEHIJIMKOISL, IMuepuHa, (enona. [Ipumenenune Qopmanpiaernia, amneranbAeruia,
YKCYCHOM KMCIOTHI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MoMoIIHe CBOWCTBa
MBbLIA

—  a3oTcoJep)Kalllue  COoelWHEeHHs  (aMUHbBI U AMUHOKHUCIOTBI,  OENKH).
BbICOKOMONEKYJISIpHbIE COEAMHEHUsI (CHUHTETUYECKHME U OHUOJIOrMYECKU-aKTUBHBIE).
MoHnomMmep, noauMmep, CTPYKTypHO€ 3BeHO. llosmmepusanms 3TwieHa Kak OCHOBHOE
HaIlpaBJIEHUE €r0 UCIOJIb30BaHUS.

I'eHeTnyecKas CBsI3b MEXKY KJIACCAMU OPTAHUYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHSA

IIpakTuyeckoe 3ansitie Ne 10 CBolicTBa OpraHMYECKUX COCIWHEHUN OTIEIbHBIX
KJIaCCOB (TpUBHAJbHAs M MEXKAYHApOAHAs HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA,
CIIOCOOBI MOTyUYEHHUs): MpeAebHbIC (ATKaHbl M IUKJIOATKAHBI), HETIPEACTbHBIC (TKEHBI,
QIKUHBI W QJKaJUeHBI) U apOMATHUYECKUE VYIIEBOJAOPOABI, CHUPTHI U  (EHOJIIBI,
KapOOHOBBIC KHUCJIOTHI U JI(UPHI, AIBIETHAB U KETOHBI, aMUHBl U AMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUA. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUI XMUMHYECKHUX
peaKIuii ¢ ydacTuEeM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

IIpakTnueckoe 3ansitue Ne 11 CocraBieHwe cxeM peakuuii (B TOM 4YHCIE TO
NPEJIOKEHHBIM 1IeTI0YKaM MPEBpaAIIEHUH), XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA
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OpPraHMYECKUX COCIMHEHUM OTIEIBHBIX KIJIACCOB, CIOCOOBI MX IMOJYYEHHUS U Ha3BaHHE
OpraHMYECKUX COCIUHEHUN MO TPUBHAIBHON WM MEXIyHapOIHOW CHUCTEMAaTHYECKOU
HOMEHKJIAType.

IIpakTnueckoe 3anaTue Ne 12.PemeHre MpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUUYECKUX
3a/IaHUi Ha CBOMCTBA OPTaHUYECKUX COCTMHEHHUM OTACNIbHBIX KIACCOB

IIpakTnueckoe 3ansaTue Ne 13“[IpeBpalieHnss OpraHUYECKUX BEUIECTB MPU
HarpeBaHun". [lomydeHue TUiIeHa U U3YYEHHUE €ro CBOMCTB. MoJieTupoBaHre MOJIEKYI U
XUMHUUYECKUX MPEBpAICHUI Ha MPUMEPE dTaHa, STUIICHA, alleTHICHA U JIp.

Tema 4.3.
Nnentudukarus
OpraHUYeCKUX
BEILIECTB, UX
3Ha4YCHHUE U
MIPUMEHCHUE B
OBITOBOI U
MIPOU3BOICTBEHH
OU JIeATEIbHOCTH
yeJloBeKa

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. llpumeHenue u Ouojoruueckas poJib YTrIEBOJOB.
OxkucieHue yrieBoJIoB — UCTOYHUK PHEPTUU KUBBIX OpraHU3MoB. O0JIaCTH IPUMEHEHHUS
amuHOKucHOT. [IpeBpaiienuss OenkoB muiu B opraHuszMme. buonorumdeckue ¢GyHKIUUA
oenkoB. buonormyeckue ¢yHkKuMU >XKUpoB. Poib opraHuueckoil XMMHH B PEIICHUU
po0JieM MUIIEeBO 6€301aCHOCTH

Ponb opranuueckoil XMuMUM B PEHICHUH MPOOJIEM SHEPreTHUYECKOW Oe30MacHOCTH, B
pPa3BUTUM MEIULHHBI, CO3JaHUU HOBBIX MATEPHAIOB, HOBBIX MCTOYHUKOB JHEPTUU
(abTepHATUBHBIE UCTOUYHUKH dHEPTun). OMacHOCTh BO3CHCTBUS HA KUBBIE OPTaHU3MbI
OPTraHUYECKUX BEIIECTB OTHAEJIbHBIX KJIacCOB (YIJIEBOJOPOJbI, CIHUPTHI, (PEHOJBI,
XJIOPOPTaHUYECKHUE TPOU3BOJIHBIC, AIBJACTUIIBI U JIP.), CMBICI MOKa3aTeNsl MpeaebHO
JIOITYCTUMOM KOHIIEHTPAIUU

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3ausitue Ne 14 “Unentudukanuss oOpraHUYECKHX COCAMHEHUUN
OTIEJIBHBIX KJIaCcCOB”

Nnentudukaius OpraHMYECKUX COEAUHEHUM OTIEIbHBIX KJIaccoB (Ha TMpuMepe
aNbACTUIOB, Kpaxmajia, YKCYCHOM KHCJIOTHI, OCJIKOB W T.II.) C HCIIOJIb30BaHUEM HX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuil. JleHaTyparus
Oenka mpu HarpeBaHuu. lIBeTHble peakiuu OeakoB. BO3HUKHOBEHHE AHAIMTHYECKOTO
CUTHAJIA C TOYKH 3PEHUS] XHMUYECKHUX NPOIECCOB MNPHU MNPOTEKAHUM KAYECTBEHHOM

OK OI.
OK 02.
OK 04.
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PCaKIIU, HOBBOHHIOMGﬁ I/II[GHTI/I(bI/IHI/IpOBaTB IMPCAJIOKCHHBIC OPTaHNYCCKHC BCIICCTBA

CamocrosiTeibHas padora 5
[TpopaGoTka KOHCHEKTa, H3yUYE€HHWE OCHOBHBIX TMOJIOKEHUA TEOPUHU OPTaHUYECKUX
coenrHeHnid CpaBHEHUE TUIIOB YPAaBHEHUI pPEAKUMN B HEOPTAaHUYECKOW U OPraHUYECKOn
XUMUU. Bplyunth ¢QopMmynsl M Ha3BaHHUS NPENEIbHBIX yrieBoaopoaoB. lloaroroBka
OTYETOB K MPAKTUYECKUM paboTam
Pasien 5. KHHeTH:leCKHe U TEPMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX 10
peakumuu
5.1.Cxopoctb OcHOBHOE coaepxaHue OK OI.
XUMHAYECKUX OK 02.
peakIui. Teopernueckoe o0yueHune
XHUMHUYECKOE CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAKTOPOB: IPUPOJIbI pEarupyrOIIUX
paBHOBECHE BCILIECTB, KOHIICHTPALMM pearupyrolux BeEIIECTB, TEMIIEpAaTypbl M  IUIOLIAIU
PEaKIMOHHON MOBEPXHOCTU. TermnoBble 3P(EKTh XUMHUYECKUX pPEakuuid. OK30- U
SHIOTEpPMUYECKHE, peakiuu. OOpaTUMOCTh peakiuil. XMMHUYECKOe PaBHOBECHUE U €ro 2
CMEIIeHUE IMOoJ JEHCTBUEM PA3NUYHBIX (PAKTOPOB (KOHLIEHTpALMS PEAreHTOB WM
IPOAYKTOB PEaKUWU, AABICHUE, TeMIeparypa) sl CO3JaHMsI ONTUMAIbHBIX YCIOBHMA
poTeKaHus XumMudyeckux npoueccos. [Ipuanun Jle [Hlarense
OK OI.
IIpakTn4eckue 3aHATHS OK 02.
IIpakTHyeckoe 3ansatue Ne 15. K 2.2.
Pemenne mpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha aHaiu3 (PaKTOpOB, BIUSIOMIMX Ha 2
U3MEHEHHE CKOPOCTM XHMHYECKOM peakluuh, B T.4. C NO3ULHMA SKOJOTHYECKU
1€J1eCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOW JEATEIBLHOCTH B LEISIX COXPaHEHUS
CBOETO 3JI0POBbA U OKPYKAIOIIEW HPUPOIHOU CPEBI.
IIpakTnueckoe 3ansaTue Ne 16
Pemenne mnpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha IpUMEHEHWe mpuHnuna Jle- 5

[MIaTense AJI1 HAXOXKJACHUWA HaIIPaBJICHUA CMCHICHHA PABHOBCCHUA XUMHUYECKOMN pC€aKu u
aHaJIn3 (1)aKTOp0B, BJIMAOIIMX HA CMCHICHHUC XNMHNYCCKOI'O PAaBHOBCCH
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CamocrosiTenbHast padoTa

HOI[FOTOBI/ITI) COO6HI€HI/IC 00 W3BECTHBIX XHMHUKAaX. Hpopa60TKa KOHCIICKTOB.
HOI[FOTOBK& OTYCTOB O BBIIIOJIHCHHUH ITPAKTUYICCKUX pa60T.

Pa3znea 6. PacTBOpbI 10
Tema 6.1. OcHOBHOE coJepkaHue OK 01.
ITonsatue o Teopernyeckoe 00yyenune 2 OK 02
pacTBoOpax PactBopenue kak (usuko-xumuueckuil npouecc. PactBopbl. CriocoObl TPUTOTOBIICHHUS OK 04.

pactBopoB. PactBopumocTs. MaccoBasg n0Ji1 pacTBOPEHHOro BemiecTtBa. CMbICH

NoKa3aTelsid MPEeAeIbHO JTONYCTUMOW KOHIIEHTPAMU U €ro MCIOJIb30BAaHUE B OLIEHKE

HKOJIOTUYECKOI 0€3011acCHOCTH.

[IpaBuia 3KOJOTMYECKHU 11€JIECO00PA3HOrO OBEACHHUS B OBITY U TPYIOBOM J€ATEIbHOCTH

B LEJISAX COXPAHEHHsI CBOETO 3J0POBbA U OKPYKAIOIIECH MPUPOJHON Cpeibl; ONACHOCTb

BO3JICHCTBHSI HA JKMBbIE OPraHU3MBbI ONPEJECICHHBIX BELIECTB.

IIpakTHYecKHe 3aHATHS

IIpakTnueckoe 3ansitue Ne 17.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3aJJaHUil Ha PacTBOPBI, UCIOJB3yeMble B OBITOBOM M MPOU3BOJCTBEHHON NEATEIBHOCTU 2

YeJI0BeKa
Tema 6.2. OcHoOBHoOE coaep:xaHue OK 01.
WUccnenosanne  |[IpakTuvecKue 3aHATHSA OK 02
CBOWCTB IIpakTuyeckoe 3ansitue Ne 18 «IIpurorosienue pacTBOPOBY. OK 04.
pacTBOPOB [IpuroroBieHne pacTBOPOB 3aJaHHON (MaccoBO, %) KOHUEHTpaluu (C MPaKTHKO- 9 K 2.2.

OPUEHTUPOBAHHBIMH BOIIPOCAMH) U ONIPENIEIEHUE CPEIbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB

CamocrosiTesibHas paboTa 4

Pemenne 3a1a4 Ha HaXOXKJIEHWE MACCOBOW JIOJM M MOJSPHOM KOHIEHTpaluu pacTBOpoB. [loaroroska
OTYETOB O BBIOJHEHUH MPAKTUYECKUX PaboT.
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IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE cOIep:KaHNe (colep:KaHne MPUKJIIATHOTO MOTY/JIs1)

Pa3znen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOM 1€AITEJILHOCTH Y€JI0BEKA 10 OK 0lI.
7.1. Xumns B OcHOBHOE coJepkaHue OK 02.
OBITY 1 Teopernueckoe o0yueHune 2 OK 04.
HPOH3BOI[CTB€HH Hogeiimue 1OCTHXKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUH. Poib Xxumuu B OK 07.
O1 ACATCIBHOCTH | GecrieueHny 2KONMOTMUECKOH, IHEPreTHUecKOd M MUINEBOH 0e30MacCHOCTH, Pa3sBHUTUM [IK.2.2
HCJI0BCKa MeauiuHbl. [IpaBuia moucka W aHaliv3a XUMUYECKOW HMH(POpPMALUU U3 PA3ITUYHBIX 2

UCTOYHUKOB (HayuyHas ¥ ydyeOHO-HAy4yHasi JUTEparypa, CpelIcTBa MacCOBOMU

uHdopmaiuu, cetb MIHTEpHET)

IIpakTHYeckue 3aHATHS 4

IpakTnueckoe 3anaTue Ne 19. [lonck u aHanu3 KeMCOB O MPUMEHEHUH XMMHUYECKHX

BEILIECTB U TEXHOJIOTUH € y4eTOM OyayIiel mpoecCUOHabHON JEATeIbHOCTH 10 TEMaM: 2

BAKHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIbl, KPACKU U KEPAMUKA.

IpakTnueckoe 3ansiTue Ne 20 3ammura: [IpeacraBieHne pe3yabTaToB PEMICHUSI KEWCOB 2

B (hopMe MUHU-IOKJIJa C IPEe3EHTAIuEH

CamocrosiTeibHas padora 4

HOI[FOTOBKa COO6IJ_[€HI/II71 Ha TCMBI: « HOJII/IMepBI. IImacTmacce! B 6BITy>),(( 3HaueHue OEJIKOB B JKHU3HHU

YCIIOBCKA», ((YFJ'IGBOI[OpOI[BI " UX NPpUPOAHBIC UCTOYHUKN

ITonroroBka k nuddepeHIpoOBaHHOMY 3aUETy.

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

Bcero 111
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3. YciioBus peajiu3alni NporpaMmMbl 00111e00pa30BaTeIbLHON JUCIHUILTHHbBI

3.1. TpeboBaHuUsI K MUHMMAJBLHOMY MATEPUAJIBLHO-TeXHUYECKOMY 0OecneyeHuIo

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

O6GopynoBanne yueOHOro kabnHera (HArJsAHbIE MOCOOMS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOJEIN KPUCTANIMYECKUX PEIIETOK,
KOJUIEKIIUY TPOCTBIX U CIOKHBIX BEIIECTB U/UJIH KOJUIEKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuia Menaeneesa, yueOHble PHiIbMBI, HU(POBHIE
00pa3oBaTesbHbIE 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, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarelbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOMPKU, PE3UHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI [JIi TPOOUPOK; MEPHBIC HMIUHIPHI, BOPOHKH
CTEKJISTHHBIE, BOPOHKHU JenuTeNbHbie MuuHApudeckue (50-100 wmut), cTymku c
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJIEKTPOIUIMTKH, JA0OpAaTOPHbBIE INTATHBBI, CIHUPTOBBIE TOPEIKH,
CIIMYKHU, MPUOOp ISl MOJYYEHHUs ra3oB (WM NpoOMpKa C ra300TBOJAHON TPYOKOIf),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC UG,
CEKyHJIOMEepHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 mur) u MepHbIe KoJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKU; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mur); MHIUKATOPHBIE TIOJIOCKU JIJIst onpeneneHus pH
Y CTaHJAapTHAs MHJIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; MUNeTku Ha 1, 10,
50 mn (umu mosatopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEIUIIMHCKHE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTIUTUYECKHE Bechl, pH-meTpsl,
CYIIWJIBHBIN 1IKad, u Jp. T1abopaTopHOE 000pPYAOBAHUE.

3.2. Mu¢popmanuoHHoOe o0ecneyeHne peaju3anu NporpaMmbl
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 U3TAHUA

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

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

2. llleromuxuna, H. A. O6mas xumus: yaeonuk aus CIIO / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IletepOypr: Jlans, 2021 — 164 c.

3 Hukonbsckuif, A. b. Xumus: Y4eOHUK W NPaKTHUKyM MNPOPECCHOHATBHOTO
obpazoBanms / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHUK U1 cpeiHero npodeccnonanbHoro oopasosanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. IN'ony6es, B. H. Illanosan; mox oOmieit penaxiueit . H.
daneeBa. — 2-¢ m3., epepad. u gom. — Mocksa: M3natensctBo FOpaiit, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHBIC HCTOYHUKHU

1. Uepnukosa H. FO., MemepsikoBa E. B. Pemaem 3aaun no xumuu
camocTosTenbHo: yueOnoe mocobue / H. FO. Uepnukona, E. B. Memepskoa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

2. Pe3nukoB B. A. COopHUK yIpakHEHHI U 3a/1a4 110 OPTraHUYECKOM XUMUU:
yueOHoe nocobue / B.A. Pe3unkoB — Cankr-IlerepOypr: Jlanp, 2021 — 226 c.

3. Kanyctuna A. A., Xansuenko W. I, JlubanoB 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-pecypebl

1.hvsh.ru — Xypnan «Xumust B IIKOJICH.

2. https://postnauka.ru/themes/chemistry — nexiiuu mo XuMuu Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-niomysipHbIit
MPOEKT «DJIEeMEHThl BoJbIION HaykW» MareMmaTuKa, aCTPOHOMHS, HAYKH O KU3HH,
Hayku o 3emiie). HoBocTM Hayku, KHUTHM, HAy4YHO-TIOMYJSIPHBIE CTaTbU, JIEKIUH,
SHLMKJIIOIEINH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Calit Hay4YHO-TOIYJISAPHOIO
JKypHalia « XUMUS U )KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucrtemMa JUCTAHIIMOHHOTO OOYYEeHUsI, HAlpaBJICHHAs B IEPBYIO ouepe/b Ha
MOJITOTOBKY K OJIMMIIMAJAM BCEX YPOBHEW — OT IIKOJIBHBIX O MeXIyHapOIgHOM.
CaiTconepUT OrpOMHOE KOJIMYECTBO 33/1a4, CIPYNIUPOBAHHBIX KaK MO Te€MaM, TaK U
o onuMmmnuagaMm. [1o BceM OCHOBHBIM pa3fenaM XUMUU NPUBEIEH TEOPETUUECKUN
MaTepHuas U pa300paHbl PEIIeHUs TUTTOBBIX 3a/1a4.

5.http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3biubblii  caiT O
CBOMCTBAaX XUMUYECKUX IJIEMEHTOB.
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6.http://gotourl.ru/7180  (https://www.lektorium.tv) Hexommepueckmii Cait
OHJIAH-00pa30BaHus, 00pa30BATEILHBIX KYpPCOB M BHIICOJICKIIUN JJISI MIKOJIHHUKOB,
CTYJICHTOB 1 yuuTeneil. ECTh HECKOIBKO KypCOB IO XUMHH.
7.http:// www.xumuk.ru CaliT 0 XUMHH: KJIaCCUYECKHE YUYCOHUKHU, CIIPABOYHHKH,
SHIUKIIONEANH, TOUCK OPraHMYEeCKMX U HEOPraHMYECKHX pEaKIUi, COCTaBIICHUE
YPaBHEHUN pEaKIUM.

8.http://orgchemlab.com/ Caiir,

JabopaTtopuu

JTUCIHHUIIINHBI

JUCHUITIIUHBIL.

MOCBAIMICHHBIM TMPAaKTUYECKOM paboTe B

4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOeHUsI 00111e00pa3oBaTe/IbHOM

KOHTpOJII) " OIICHKA PE3YyJIbTATOB O6y116HI/ISI OCYHCCTBIIACTCA IIPCIIOAAaBaATCIICM
B ITPOLCCCC ITPOBCACHUS ITPAKTHICCKUX 3aHSATUM U Ha60paT0pHBIX pa60T,
TCCTUPOBAHH:A, a TAKIKC BBIITIOJIHCHHUA O6y‘-IaI-OHII/IMI/IC5I HHAUBUAYAJIBHBIX 3aHaHHﬁ,
IIPOCKTOB, PICCJIGIIOB&HPIﬁ. P€3YJII>T3TI>I O6y‘lCHI/IH OoIIpCaACIIAOT, YTO 06yqa}011mec;1
AOJIKHBI 3HATh, IOHUMATh U ICMOHCTPUPOBATH 110 3aBCPIICHNH N3YUCHUA

st dopMupoBaHusi, KOHTPOJIS U OLEHKU PE3YIbTaTOB OCBOCHUS YyUeOHOU
JTUACIUIUIAHBI HCTIOJIB3YETCSI CUCTEMA OLICHOYHBIX MEPONPUATHM, TPEACTABISIOIIAS
c000i KOMIJIEKC YU4EOHBIX MEPOIIPUATHI, COTTIAaCOBAHHBIX C pe3yJibTaTaMu 00yUEHHUS
u chopmynupoBaHHbix ¢ yueTom @I'OC COO (mipeaMeTHbIe pe3yabTaThl MO
mucuumumnae) u GI'OC CIIO.

Ne

OK/IIK

Monayas/Paznen/Tema

Pe3yabTart 00yueHnust

THunbl OLEHOYHBIX
MepONpUsATHI

OcHoOBHOe coaepxkaHue

XUMHYECKUX DJIEMEHTOB
U [IPUPOJIA XUMHYECKON
CBSI3U

XUMHU4ecKkue GopMyIbl
COEeIVMHEHUHN B
COOTBETCTBHUH CO
CTENEHBIO OKUCIIECHUS
XUMUYECKUX
AJIIEMEHTOB, UCXOA U3
BAJICHTHOCTH H
AIEKTPOOTPHULIATEILHOC
TH

1 dopmyIupoBaTH
Pa3zgen 1. OcHOBBI pMyJHp
0a30BbIe NOHATHSA U
CTPOEeHHUSs BellecTBa
3aKOHbI XUMHH
1.1 DK 01. |Ctrpoenue aToMOB CocraBnsaTh 1. Tect «Ctpoenue

aTOMOB XHMHUYECKNX
3JIEMEHTOB U MPUPOJIA
XUMHYECKOM CBSI3HY.

2. 3a1a49y Ha COCTABJICHHUE
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX
COeIMHEHU (OKCHUJIOB,
Cynb()HUI0B, TUAPUIOB U
T.IL.).

3. 3agaHus Ha
HCIIOJIb30BaHHE
XAUMHAYECKON CUMBOJIMKH U
Ha3BaHUU COCIUHEHUH I10
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yueHus

Tunsl olleHOYHBIX
MEpPONPUATHHA

HOMEHKJIaType
MEXIYHApOJIHOTO COI03a
TEOPETUYECKON U
MPUKIATHON XUMUU U
TPUBUATLHBIX HA3BaHUI
JUIs1 COCTaBJICHUSI
XUMUYIECKUX (POPMYIT
JIBYXaTOMHBIX
COeIMHEHU (OKCHUJIOB,
CyNb(pUI0B, TUAPUIOB U
T.I.) ¥ APYTUX
HEOPTaHUYECKUX
COEIMHEHUN OTHEIbHBIX
KJIaCCOB

1.2

DK 01.
DK 02.

[lepnoauueckuii 3aK0H
u tabmuma J[.1.
MenneneeBa

XapaKkTepu30BaTh
XUMHYECKHUE IIEMEHTBI
B COOTBETCTBUU C UX
MOJIOKEHUEM B
MIEPUOTUYECKON
CHCTEME XHUMHYCCKUX
anemenToB [[.W.
Menneneena

1. Tect «Meranmnuueckue /
HEMETAJUINYECKHUE
CBOICTBA,
BJIEKTPOOTPHULIATEIILHOCTh
Y CPOJCTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
Y MOJIO)KEHHUEM B
MEPUOANYECKON CHUCTEME
XAMHUYECKHUX JIEMEHTOB
J.1. Menneneeay.

2. IlpakTrueckue 3a1anus
HA YCTAHOBJICHUE CBA3U
MEXy CTPOCHHUEM aTOMOB
XAMHUYECKHUX JIEMEHTOB U
MEPUOTNIECCKUM
W3MEHEHUEM CBOMCTB
XHMHUYECKHUX DJIEMEHTOB U
WX COeIUHEHUHU B
COOTBETCTBHH C
MOJIOKECHUEM
ITepuonnyeckoii cucreme.
3. IIpakTuko-
OPUECHTHUPOBAHHbBIE
TEOPETUYECKUE 3aJaHUS
Ha XapaKTEepU3aAIUI0
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yueHus

Tunsl olleHOYHBIX
MEpPONPUATHHA

XUMHYCECKHUX DJICMEHTOB:
«Metamnmuueckue /
HEMETAJUITNYCCKHC
CBOMCTBA,
ANEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K AJIEKTPOHY
XAMUYECKHX IJICMCHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHHEM B
MePUOINIECKON CUCTEME
XHMHUYECKHX DJICMEHTOB
J.1. MenneneeBa»

Pasnea 2.
XuMH4YecKue peakunu

Xapakrepu3oBaTh
THIBI XUMHUYECKHX
peakuuit

KonTpoabnas padora
«CTpoeHue BemecTsa u
XHMHYECKHE PeaKIum»

2.1

DK 01.
DK 04.

THBI XUMHUYECKHUX
peakuin

CocTaBisaTh peakiuu
COCIUHCHUS,
pasyioxkeHust, 0OMeHa,
3aMelleHus,
OKHCJIUTEIILHO-
BOCCTAHOBUTEJILHBIE
peaKIu

1. 3amaun Ha cOCTaBJICHUE
YPaBHEHUI pEaKIUM:

— COEJIMHEHUSI,
3aMeIIeHNs, Pa3JIOKEHUS,
oOMeHa;

— OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX
peaKuuii ¢
HCIIOJB30BaHUEM METO/1a
AIICKTPOHHOTO OajaHca.

2. 3amauu Ha pacyer
MaccChl BEIIECTBA WU
o0BbEMa

ra3oB [0 U3BECTHOMY
KOJINYECTBY BEILIECTBA,
Macce Wik 00bEMY OJTHOTO
13 Y4acCTBYIOIIUX B
pEeaKIuy BEIIECTB;
pacyETHI

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CIIH
OJIHO U3 BEIECTB UMEET
pUMeCH
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Tunsl olleHOYHBIX

Ne IOK/IIK| Moayas/Pa3nen/Tema | PesyabTat 00yyeHust .
MeponpuATHIA
2.2 DIIEKTPOIUTHYECKAS CocraBnate ypaBHeHus |1. 3amanus Ha
JUCCOLIMAIINS M HOHHBIN [ XUMUYECKUX PEaKlMi |COCTAaBJICHHE
0o0OMeH MOHHOTO OOMEHa ¢ MOJIEKYJISIPHBIX U HOHHBIX
y4acTUEM pEeaKuuy ¢ y4acTUEM
HEOPTaHUYECKUX KHUCJIOT, OCHOBAHHI 1
BEIIECTB COJIEH, YCTAHOBJICHUE
M3MEHEHHUS KUCIIOTHOCTHU
cpelbl
2. JJabopaTtopHas pabota
"THIBI XUMHAYECKUX
peaxkumit”

3 Paznen 3. Crpoenue u |UcciaenoBathb KonTpoabnas padora
CBOICTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPraHM4YeCKHUX HEOPraHM4YeCKHX HEOPraHM4YeCKHuX
BeLEeCTB BelIECTB BeILIECTB

3.1 DK 01. [Knaccudukarms, Knaccudumuponats 1. Tect «Homenknatypa u
HOMEHKJIaTypa u HEOPTaHUYECKUE Ha3BaHUE
CTpOEHHUE BEILECTBA B HEOPTaHUYECKUX BEIIECTB
HEOPTaHUYECKUX COOTBETCTBHHU C UX HCXOJIS U3 UX XUMUYECKOU
BEILIECTB CTPOCHUEM (bopMyIbl UIu

COCTaBJICHUE XUMHUYECKOMN
(hopMyJIbl UCXOS U3
Ha3BaHMS BEIECTBA MO
MEKTYHapOHOU WIIH
TPUBUAIIBHOU
HOMEHKJIAType».

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

3. IIpakTryeckue 3aqaHus
1o KJjaccuuKalu,
HOMEHKJIaType U
XUMUYECKUM (hopMyam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. ITpakTruecKkue 3a1aHus
Ha ONpeeIICHUE
XUMHUYECKOW aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH
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Tunsl olleHOYHBIX

Ne IOK/IIK| Moayas/Pa3nen/Tema | PesyabTat 00yyeHust .
MeponpUuATHIA
BHUJIa XUMHUUYECKOU CBA3U U
THIIa KPUCTAJUTHYCCKOM
pEIIeTKH
3.2 DK 01. |®usuko-xumMuuyeckue |YCTaHaBJIUBATH 1. Tect «OcobeHHOCTH

DK 02.

CBOMCTBa
HEOPTaHUYECKUX
BEILIECTB

3aBUCUMOCTH (PU3HKO-
XUMHYECKUX CBOWCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TAKXKEe TUIA
KPUCTAIUIMYECKON
pELIEeTKH

XUMHUYECKUX CBOWCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHM, aM(POTEPHBIX
TUAPOKCUIOB U COJIEW».
2. 3amaHusa 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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Tunsl olleHOYHBIX

Ne IOK/IIK| Moayas/Pa3nen/Tema | PesyabTat 00yyeHust .
MeponpuATHIA
OpUEHTHUPOBAHHBIE
TEOPETHUUECKHE 3aaHus
Ha CBOWICTBA U NOJYYEHHE
HEOPraHUYECKHUX BEIIECTB
3.3 DK 01. |Mnentuduxanus Hccinenosats 1. IIpakTHKo-
DK (2. |HEOpraHUYECKUX KaueCTBECHHbBIC PEAKIINU |OPUECHTUPOBAHHbIC
DK 04, |BeliecTs HEOPTaHUYECKUX 3a/IaHUs TI0 COCTABJICHUIO
BEILIECTB XUMUYECKUX PEAKIIUN C
y4acTUEM
HEOPTaHUYECKUX BEIECTB,
HCTIOJB3YEMBIX JJISl UX
UJIeHTU(PUKAITIH.
2.JlaBoparopHnas pabora:
“Unentudukarus
HEOPTaHUYECKUX
BEILIECTB”

4 Pa3znen 4. Ctpoenune u |HcciaenoBarb KonTpoabnas padora
CBOICTBA cTpoeHue U cBoiicTBa |«CTpoeHHne U CBOIiCTBA
OPraHU4ecKnX OPraHN4ecKMuX OPraHN4YeCcKNX BelIeCTB)
BelllecTB BellecTB

4.1 PK01. |Knaccudukarus, Knaccudgunuposats 1. 3apanus na
CTPOCHHE U OpraHUYeCcKue COCTaBJICHUE Ha3BaHUM
HOMEHKJIaTypa BEIIIECTBA B OpTraHUYECKUX
OpraHUYECKUX BEIIECTB |COOTBETCTBUU C UX COEIMHEHUH 110

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/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yueHus

Tunsl olleHOYHBIX
MEpPONPUATHHA

4.2

DK 01.
DK 02.
DK 04.

CsBoiicTBa
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. PacueTHple 3a1aun 1o
YPaBHEHUSIM PEAKIIUN C
y4acTUEM OPTaHUYECKUX
BEILIECTB.

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

4.3

DK 01.
DK 02.
DK 04.

Nnentudukarus
OpraHUYECKUX BEIIECTB,
UX 3HaUYCHHE H
IpUMEHEHHUE B OBITOBOM
Y IPOU3BOJCTBCHHOM
JeSITeTbHOCTH Y€JI0BEKa

Hccnenosath
Ka4y€CTBEHHBIC pEAKIIUU
OPraHUYECKUX
COCJIMHEHUH OTACJIbHBIX
KJIaCCOB

1.ITpakTuko-
OpPUEHTUPOBAHHBIC
3aJIaHUS 10 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BCILIECTB, B T.Y.
HCTOJI3YEMBIX JIJIS UX
UJeHTU(PUKAIINY B OBITY U
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabora:
“Unentudukarus
OpTraHUYECKUX
COE€IMHEHUHN OTJICIbHBIX
KJ1acCcoB”

Paznea 5.
KuHeTn4eckue u
TePMOAMHAMMYECKHUE

Xapaxkrepus3oBarhb
BJIMSIHME PA3JIHYHBIX
(¢axkTopoB Ha
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Tunsl olleHOYHBIX

Ne IOK/IIK| Moayas/Pa3nen/Tema | PesyabTat 00yyeHust .
MepOonpusATHI
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEKAHUS CKOPOCTh XUMMYECKHX
XHUMHUYECKHUX PEAKUMH |peakuui
5 PKOI. |CkopocTs xXuMHUYECKUX |XapaKTepU30BaTh [IpakTuko-
DK 02. |peakuuii. XuMHUECKOE |BJIMSIHUE KOHIICHTPAIUU [OPUEHTUPOBAHHBIC
paBHOBeECHE pearupyronmx BEIIECTB [TEOPETUUECKUE 3aJaHUs
Y TEMIIEPATYPhI HA Ha aHaiu3 (HPaKTOpOB,
CKOPOCTh XMMUYECKUX |BIIUSIOIINX HA U3BMEHEHUE
peakuuii CKOPOCTH XUMHUYECKOMN
XapakTepu3oBaTh peakuu. [IpakTuko-
BIIMSIHUE U3MEHECHUS OpPHUEHTUPOBAHHBIE
KOHIIEHTpaluu 3a/1aHUs1 HA IPUMEHEHUE
BEILIECTB, PEAKLIUH npuHuuna Jle-Illatense
Cpe/bl ¥ TEMIIEPATYPhI |11 HAXOXKICHUS
Ha CMELIECHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYECKOTO PaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEaKLMK U aHAJIU3
(aKTOpOB, BIMSIOUIMX HA
CMEILEHUE XUMHYECKOTO
paBHOBECHS
6 HccaenoBath
Pasaen 6. Pacrsophi HCTHHHBbIE PACTBOPHI €
3aJaHHBIMHU
XapaKTePpUCTUKAMH
6.1 DK 01. (ITonsartue o pactBopax |Paznuyath uctunusie |1. 3agaun Ha
DK 02. pPacTBOPBI MIPUTOTOBJICHUE
pPacTBOpPOB.
2. IIpaktuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3aJIaHus Ha
JTUCTIEPCHBIC CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOJICTBEHHOU
NS TETbHOCTH YeJI0BEKa
6.2 DK 01. |MccnenoBanue cBoiictB (MccnenoBats pusuko- |JlaboparopHas paborta
DK 04. |pacTBOpoB xumudeckue cpoiictea |“IIpuroroBnenue
VMCTUHHBIX PACTBOPOB  (pacTBOpPOB”

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coiep:KaHue (coaepKaHue MPUKJIATHOT0
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Tunsl olleHOYHBIX

Ne IOK/IIK| Moayas/Pa3nen/Tema | PesyabTat 00yyeHust .
MepOonpusATHI
MOYJIs1)

7 Pa3gen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumusi B ObITY U nocjaeACTBHUs OLITOBOM |Oyay1uei
MPOU3BOACTBEHHOM U NIPOM3BOACTBEHHON |NMPodecCHOHATIBLHOU
AeSITeJIbHOCTHU NeSITeJIbHOCTH NeSITeJIbHOCTH)
yeJ0BeKa YyeJI0BeKa ¢ MO3UIUI

IKOJIOTHYECKOM
0e30MmacHOCTH
DK 01. |Xumus B ObITY U OueHunBath Keiic (c yuerom Oynmymiei
DK (2. |TpOM3BOJICTBEHHOM MOCJIE/ICTBUSI OBITOBOM  MpodhecCHOHANTBHON
DK (4. |A€ATENBHOCTH Y€I0BEKA |M IPOM3BOICTBEHHON  |IEATENBHOCTH)
DK 07. AEATENLHOCTH HeN0BeKa BOU3MO>KHI>I€ TEMBI
C TIO3ULINI KEHCOB:
[1K 2.2. s
HKOJIOTHYECKOHN 1. Tloremienne kauMara u
0€30MacHOCTH BBICBOOOXIEHHE Fa30BbIX

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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