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1. OBLIASI XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI «OYI1.01.12 XUMUSA»
1.1. MecTo THCUMILIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl
Oo6meoOpa3oBatenbHas  auciuiummaa  «XWUMUS»  saBnsercs  00s3aTeNbHONW  4acThIO
obmieo0pazoBarenpHOro IUKIa oOpa3oBaTenbHOW Tporpammel B cootrBerctBuu ¢ @I'OC CIIO mo

cnenranbHOoCcTH 44.02.05 KoppekiinoHnHas rearoruika B HauaabHOM 00pa30BaHUU.

1.2. Heau v miianupyemblie pe3yJbTaThl 0CBOCHUS TUCIHHUIINHBI:

1.2.1. Ieau aucuUMJIMHbI

1.3. Ilenb: ¢opMupoBaHHE y CTYJICHTOB MPEACTABICHUS O XMMHYECKOM COCTaBIISIOIICH
€CTeCTBEHHO-HAYyYHOW KApTUHBI MHpa KaK OCHOBbI TPUHATUS PEIIEHUH B JKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO MOBEJACHUS B IPUPOTHOM cpejie.

3amayn IUCIIUIUIAHBI:

1. C(bOpMHpOBaTB IIOHHMMAaHUC 3aKOHOMepHOCTCI7I MNPOTCKAHHA XHUMHYCCKUX IIPOHCCCOB M
SIBJICHHI B OKPY)KaIOIHeﬁ cpeae, HGHOCTHOﬁ HaquOﬁ KapTUHbI MHpPA, B3daUMOCBA3U U

B3aMMO3aBUCUMOCTU €CTCCTBCHHBIX HAYK,

2. pa3BUTb yYMCHHA COCTABJIATH q)OpMy.]'ILI HCOPraHM4YCCKUX MW OPraHuYCCKHX BCIICCTB,
YpaBHCHHA XUMUYCCKHUX peaKHHﬁ, 00BACHATE UX CMBICJI, UHTCPHIPETUPOBATL PC3YJIbTAThI

XUMHUYCCKHUX SKCIICPUMCHTORB;

3. C(bOpMI/IpOBaTI) HaBbIKM MPOBCACHUA HpOCTefIHIHX XUMHUYCCKUX OKCIICPUMCHTAJIIBHBIX
I/ICCHCHOBaHI/Iﬁ C CO6J'IIO,ZL€HI/ICM IMpaBUJI 0e30I1acHOro 06pa1ueHI/151 C BCIICCTBAMU U

1a00paTOPHBIM 000PYIOBAaHHEM;

4, Pa3BUThb YMCHUSA HCIIOJIB30BATH I/IH(i)OpMaHI/IIO XUMHYCCKOTO XapaKTEpa M3 pas3IndHbIX
NCTOYHHUKOB,
5. C(I)OpMI/IpOBaTB YMCHHS NPOTHO3UPOBATH MOCJICACTBUA CBOEH ACATCIIBHOCTH U XUMHWYCCKHUX

MIPpUPOAHBIX, OBITOBBIX U MMPOU3BOJACTBCHHBIX ITPOLCCCOB;

6. chopMHUpPOBATh MOHWMAHUE 3HAYMMOCTU JOCTIKEHUM XMMUYECKON HAYKH M TEXHOJIOTHA

JUISL Pa3BUTHUS COLMAIEHON U MPOU3BOACTBEHHOH cdep.




1.3.1. Ilnanupyemble pe3yabTaThl 0CBOeHHS 00111e00pa30BaTEIbHON JTUCHUILJIMHBI B

coorBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHHne TUCIUIIMHA uMeeT Ipu popmupoBanuu u pazputuu OK u I1K:

Kox n naumenoBaunue

[limanupyemble pe3yJIbTaThl OCBOCHUS JUCLIUILIMHBI

BBITTOJIHATH TAKyIO I€ATEIbHOCTB;
-MHTEpeC K pa3IuuHbIM cdepam
poQeCCHOHAIBHON
JESITEIbHOCTH,
Osnajnenue
y4eOHBIMU
JICUCTBUSIMU:
a) 0a30BbI€ JJOTUYECKHUE JICHCTBUS:
-CaMOCTOSATEIBHO (POPMYIUPOBATH
U aKTyaJlU3UpoBaTh MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMUBATh  CYIIECTBEHHBIH
NpU3HAK WM OCHOBAaHHS IS
CpaBHEHMs, Kiaccu(uKalud U
00001IEeHNS;

-ONpEeAETATh LETH JAEATEIIbHOCTH,
3a7aBaTh MapaMeTpsl U KPUTEPUU
UX JOCTHKEHMUS,

YHUBEpCaIbHBIMHU
[I03HABATEJILHBIMU

-BBIABJIATE 3aKOHOMCPHOCTH U
MMPpOTUBOPCUUA B
paccMaTpruBaACMBbIX ABJICHUAX,

-BHOCHTDb KOPPCKTHUBBI B
JACATCIIBHOCTD, OLCHUBATh

COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OIICHUBATh PHUCKU TIOCIEACTBUI
JIESITCIIBHOCTH;
-pa3BHBAThH
MBIIIJICHHE npu
KU3HEHHBIX TIPOOIIEM
0) 0a30BBIE MCCIIEIOBATEILCKUE
JICCTBUS:

-BIIQJICTh ~ HaBBIKAMH  Yy4eOHO-
HCCIIEIOBATEIIbCKOM M MPOEKTHOMN

KpeaTHUBHOE
peleHnn

bopMupyeMbIxX OO6mue JucuunnuHapHsie
KOMIETECHLIUI
OK 01. Beibupats crioco0b1 | B wactu Tpy1oBOro Bocutanus: | -chopMUpOBaHHOCTH YMEHUS
penieHus 3anaqy -TOTOBHOCTb K TPYHY, OCO3HAHHE | PACKPBIBATH  CHUCTEMY  XHUMHYECKUX
npodeccnoHanbHOM LIEHHOCTHU MacTepcTBa, | 3HAHUH, KOTOpast BKJIFOYAET:
JEeSITEIbHOCTH Tpyaoooue; OCHOBOIIOJIATat0IINE MIOHSATHUS
MIPUMEHUTEIBHO K -TOTOBHOCTb K AKTUBHOM | (XUMUYECKUN 3JIEMEHT, aTom,
Pa3IMYHBIM KOHTEKCTaM JEeSITeTLHOCTH TEXHOJIIOTUYECKOM U | AJIEKTpOHHas 000JI04YKa aroma, s-, p-, d-
COLIMAIbHOU HAIpPAaBJIEHHOCTH, | AJIEKTPOHHbIE OpOUTAIM aTOMOB, HOH,
CIIOCOOHOCTh WHULIUUPOBATH, | MOJIEKYJIA, BAJICHTHOCTb,
IJJAHUPOBAaTh M CaMOCTOSTEIBHO | 3JEKTPOOTPULATEIBHOCTD, CTENEHb

OKHCIICHHS, XMMHUYECKas CBS3b, MOJIb,
MOJIIpHAsE Macca, MOJIIPHBIH  00BeM,
YIJIEPOIHBIN CKeNeT, (YHKIHUOHAIbHAsS
rpynna, paaukajl, U30MepHus, H30MEpHl,
TOMOJIOTHYECKU I psin, TOMOJIOTH,
YTJIEBOJOPO/IBL, KHCIIOPO/I- u
a30Tco/IeprKaIne COCIMHEHUS,
OMONOTHYECKH  aKTUBHBIE  BELIECTBA
(yrimeBompl, JKHpBI, OCJIKH), MOHOMEp,
HoJIMMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KPUCTAJUIMYECKasi ~ peIIeTKa,  THUIIbI
XUMHAYECKHX pEaKIHid (OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIE, 9K30- u
SHIOTEPMHUECKUE, pEaKIUH HOHHOTO
oOMeHa), pacTBop, HIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIIEKTPOIUTHIECKAS
JMCCOLMaLus, OKHCITUTEb,
BOCCTAHOBHTEINb, CKOPOCTh XUMHUYECKOU
peakuuy, XHWMHYECKOe PpaBHOBECHE),
TEOPHH W 3aKOHBI (TEOPHST XUMHUYECKOTO
CTPOEHHUSI OPraHWYEeCKHUX BemecTB A.M.
BytnepoBa, Teopus 3IEKTPOTUTHUECKON

JUCCOIMAIMKY, TEePUOJANYECKUI 3aKOH
HA.N. MenneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CI/IMBOJ’H/I‘—IGCKI/Iﬁ SA3BIK XUMHUN,
(bakTonornueckue CBCACHHUS 0
CBOMCTBax, COCTaBe, IIOJYyYEHUH U

6€3011aCHOM HCIOIb30BAHUHU BaKHEHIITNX
HEOPraHWUYeCKUX M  OpPraHMYECKHUX
BEIIECTB B OBITY U IPaKTHYECKOU
JeSITeIbHOCTH YEIIOBEKa;

JIESITEIIBHOCTH, HaBBIKAMHU | -C(POPMUPOBAHHOCTh YMEHHMS BBISBIATH
paspernieHus npooiem; XapaKTepHble MPHU3HAKW U B3aUMOCBS3b
-BBISIBIIATD MPUYMHHO- | U3YYEHHBIX MIOHATHH, MPUMEHSTh
CJIEJICTBEHHBIE CBSI3U U | COOTBETCTBYIOIINE TTOHATHUS pH




aKTyaJIM3UPOBATh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaxXOJUTh apryMEHTBI JUTS
JI0Ka3aTeIIbCTBA CBOUX
YTBEPIKIACHHIA, 3a/J1aBaTh
napamMeTpbl U KPUTEPUHU PEIICHUS;
-aHAJIM3UPOBATh TOJYYCHHBIC B
X0Jie peleHus 3a1a4u
pe3yJIbTaThI, KPUTUYCCKH
OIICHHBATh HMX JIOCTOBEPHOCTD,
NPOTHO3UPOBATh HU3MCHCHHE B
HOBBIX YCJIOBUSX;

-yMETh IEPEHOCUTh 3HAHHS B
MO3HABATEIIBHYIO M MPAKTUYCCKYIO
00J1aCTH KU3HECITSILHOCTH,
-yMeTh MHTETPUPOBATh 3HAHUS W3
pa3HbIX IPEeIMETHBIX 00J1acTel;
-BBIJIBUT'aTh HOBEIC ueu,
npeiaraTh OpHUTHHAJIbHBIC
MOJIXO/IbI U PEIICHUS;
-CIIOCOOHOCTh UX MCIOJIE30BAHMS B
MMO3HABATEIbHOM M COIUAILHOM
NPaKTHUKE

OIIMCaHHUH CTPOCHUA n CBOMCTB
HCOPTraHNYCCKUX n OpTraHU4YCCKUX
B€HICCTB U HX npeBpameHHﬁ; BBIABJIATH
B3aHMOCBSI3b XHMMHUYCCKHX 3HAaHHUM C
MOHATHUAMUA U IIPCACTABJICHUAMU APYTIUX
CCTCCTBCHHOHAYYHLIX IPCAMCTOB,

-c(hOpMHPOBAHHOCTH YMEHUS
HMCIOIb30BaTh HauMEHOBaHUS
XUMHUYECKUX COCTUHEHUN

MEXIYHAPOJHOIO COK3a TEOPETUYECKOU
U TNPUKIAAHON XUMHUU U TPUBUAJIbHbBIE
Ha3BaHMS BAKHEHMIIMX BEILECTB (ITUJIEH,
aleTUJIEH, [JIMLIEPUH, denon,
¢dopmanpaerui,  yKCycHas — KUCIJIOTA,
[JIMLWH, YrapHbId ra3, YIJIEKUCIBIA ras,
aMMHaK, TalleHas W3BeCTb, HeEralleHas
U3BECTh, NUTHhEBAs coJa M JPYIUX),
COCTaBJIATH (POPMYJIbl HEOPraHUUECKUX U
OPraHWYECKUX  BEIIECTB, ypPaBHEHUSA
XUMHUYECKHX pPEaKLUud, OOBACHATh HX
CMBICII; IIOATBEPKIATh XapaKTEPHbIC
XUMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U
3alUCAMM  YPaBHEHMM  XMMMYECKHX
pEeaKLHii;
-c(hopMUpOBAaHHOCTH
yCTaHaBJIUBATh IIPUHAJIC)KHOCTD
M3YYEHHBIX HEOPraHUYECKUX U
OpPTraHWYECKHUX BEIIECTB K OIIPEIEIICHHBIM
KJlaccCaM U IpyIIlaM  COEJUHEHUH,
XapaKkTepU30BaTh nx COCTaB "
BAOKHEHUIIINE CBOUCTBA; ONPEIEIATh BUAbI
XUMHUYECKUX  CBsize  (KOBaJIeHTHas,
MOHHAsi, MeTaJulM4yecKasi, BOJOpPOJHas),
THUIIBI KPUCTaJUIMYECKUX peleToK
BEIIECTB; KJIaccu(puIupoBaTh
XUMHUYECKHE PEAKIINH;

-IpUOOpETEeHHE  OMbITa  NPUMEHEHUs
XUMHUYECKON COCTAaBJISIOLIEN
€CTECTBEHHOHAyYHOW KapTUHBI MHDa,
poJiM  XMMHMM B TIO3HAHUM SIBJICHUU
pUPOJIBI, B HOPMUPOBAHUM MBIIIIICHUS U

yYMEHUS

KYJIbTYPBI JINYHOCTH, ee
(YHKITMOHATEHOM TPaMOTHOCTH,
Heo0X0oIMMO IUIA pereHus

MPAKTUYECKUX 3aJjad U HKOJOTUYECKU
000OCHOBAHHOTO OTHOIIIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOIL cpene;

-c(hOpMHPOBAHHOCTh YMEHUHN TPOBOIUTH
pacueTsl 1Mo XUMHUYECKUM (opmynam u
YPaBHCHHUAM XHUMHUUYCCKHX peaKHI/IfI C
UCIOJIb30BaHNEM (PU3NYECKUX BEIMYHH,
XapaKTePU3YIOIINX BEIIECTBA c




KOJIMYECTBEHHOW  CTOPOHBI:  MaccChl,
o0beMa (HOpMaibHBIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XWMHUYECKUE 3HaHUA JUId
IOPUHATHS ~pPELIeHHH B  KOHKPETHBIX
KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C
BEILIECTBAMM U UX IPUMEHEHUEM

OK 02. Hcnonb3oBarh
COBPEMEHHBIC CPE/ICTBA
MOUCKA aHaJIN3a 1
UHTEPIpPETAINN
uHpOpMaLUU U
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccHoHATEHOM
JeSTEITbHOCTH

B oOnactTy LIEHHOCTM Hay4yHOTO
NO3HAHMS:

-chopmMupoBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyK{ 1 OOIIECTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha JAMANOTre KyJIbTYD,

CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETr0 MecTa B IOJHKYJIBTYPHOM
MHpE;

-COBEpPLIECHCTBOBAHUE SI3bIKOBOW U
YUTATEJIbCKOM  KYJIbTYpbl  Kak
CpPEeACTBA B3aUMOJCUCTBUSA MEXKIY
JIOBMU U TIO3HAHUS MUPA;

-OCO3HAaHHUE LIEHHOCTU Hay4yHOU
JIEATENbHOCTH, TOTOBHOCTh

OCYILECTBIIAATh ~ IPOEKTHYID U
UCCIIEI0BATEIbCKYIO
JeSITeTbHOCTh HHINBUIYaJIBbHO U B
rpymre;

OBnanenue YHUBEpPCAIbHBIMU
y4eOHbIMU M03HABATEIbHBIMU
NEUCTBUSIMH:

B) paboTa ¢ uHpopmaruei:
-BJIQ/ICTh HABBIKAMHU TTOJTYYEHHS
uHpOpMAllUM U3  UCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITEIBHO
OCYILECTBIIAATh  MOUCK, aHAJU3,
CHCTEMaTH3aIHI0 "
UHTEPIpPETaLHIO uHpOopMaLuu
pa3NMYHBIX BHAOB ©  (opm
IPEeJCTaBIICHHUS;

-CO3aBaTh TEKCTHl B Pa3IHMYHBIX
dopmarax ¢ yuyeToM HazHAuEHUS

uHpopmaruu " 1IeJIEBOM
ayJUTOpHUH, BBIOHpast
ONTHMAJIBHYIO bopmy
IPEJCTABICHNS U BU3yalU3alluH;

-OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTb HMH(pOpMALUH, €€
COOTBETCTBUE IIPaBOBBIM U

MOpaIbHO-ITHYECKUM HOpPMaM;
-HCII0JIb30BaTh cpeacTBa
UH(POPMAIIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTUI

-IpUOOpETEHNE ONBITA IUIAHUPOBAHUS U
BBIITOJIHEHUS XUMHYECKOTO
JKCIIEPUMEHTA (nmpeBpareHus
OpPraHUYECKUX BEIIECTB PU HarpEeBaHUH,
NOJy4YeHHE OTWIEHA U W3Y4YECHUE €ro

CBOMCTB, KayeCTBEHHbIC pEaKUUu Ha
aJbJIErUIbl, Kpaxmarll, YKCYCHYIO
KHUCJIOTY; JIeHaTypanusi OelKoB IMpu

HarpeBaHWM, I[BETHHIE PEaKIMH OEJIKOB;
MIPOBE/ICHUE PEaKIMi MOHHOTO OOMEHa,
ONPEACIICHUE CPEbl BOAHBIX PACTBOPOB,
KayeCTBEHHbIE pEeaKIMH Ha Cyiabdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH
aMMOHMSI; PEIICHUE IKCIIEPUMEHTATbHbBIX
3aa4 1o TeMaM  «MeTtanael»y U
«HemeTamnbl») B COOTBETCTBHH  C
npaBUjaMu TEXHUKH O€30MacCHOCTU TP

oOpamieHun c BEIIECTBAMHU u
1a00paTOPHBIM 00opynoBaHUEM;
IpeACTaBICHUE pe3yiIbTaToB

XMMHUYECKOI0 H3KClepuMeHTa B (opme
3allUCU  YPABHEHUN COOTBETCTBYIOIIHX
peakuuii 1 GopMyJIHpOBaHUE BBIBOJOB HA
OCHOBE 3THUX PE3YJIbTATOB;
-c(hopMUpOBaHHOCTH YMEHHUS
aHAJIN3UPOBATh XUMHUYECKYIO
UHPOPMALIMIO, TOIY4aeMyI0 U3 pPa3HbIX
HACTOYHUKOB (cpencts MacCoOBOM
uHpopMaluy, ceTb IHTEepHeT U Apyrue);
-IpUOOpeTeHre  ONbITa  MPUMEHEHUS
OCHOBHBIX METOJ0B HayYHOI'O MO3HAHMS
BEUIECTB U  XUMHYECKHUX  SIBJICHUI
(HabmrosieHHe, U3MEPEHUE, IKCIIEPUMEHT,
MOJICIUPOBAHUE);

-c(hopMHUPOBAaHHOCTH YMEHUS MPOBOJHUTH
pacueTsl M0 XUMHUYECKUM ¢dopMyliaM U
YPAaBHEHUSAM XHMMHMUYECKHUX pEaKkUud C
HCIOJIb30BaHNEM (PU3NYECKUX BEIMYUH,
XapaKTEepU3YIOIINX BELIECTBA c
KOJMYECTBEHHOM  CTOPOHBI:  MaccChl,
o0beMa (HOpMasbHbBIE YCIIOBHS) Ta30B,
KOJMYECTBA BEIECTBA; HCIOIb30BATh
CUCTEMHBIE XWMHUYECKHUE 3HaHUA I
MNPUHATHSL  pElIeHUH B  KOHKPETHBIX
KU3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
BEILIECTBAMH U UX PUMEHEHHEM
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B penIeHun KOTHUTHBHBIX,
KOMMYHUKATHBHBIX u
OpPraHM3allMOHHBIX 33134 c
coOroieHNEM TpeOoBaHUi
SPrOHOMHUKH, TEXHUKH
0e30IacHOCTH, TUTHCHEI,

pecypcocOepekeHusl, PaBOBBIX H
ITUYECKUX HODPM, HOpM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH/1e

-BJIAJICTh HaBBIKAMU
pacrto3HaBaHUs " 3aIUTHI
uHpopmanuu, HHPOPMAITMOHHOMN
0€30M1aCHOCTH JIUYHOCTH
TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEIIbHOCTH "
CaMOOTIPEICIICHUIO;

-OBJIaJICHHE HaBbIKaMH Yy4eOHO-
HCCIIEN0BATENBCKOM, TIPOEKTHON U
COLIMAJIBLHON JeATENbHOCTH;
OBnanenue YHUBEpPCAIbHBIMU
KOMMYHHUKATHBHBIMU
JNEUCTBUSMU:

0) cCoBMeCTHas JIeATEeIbHOCTD:
-[IOHUMATh u HCIIOJIb30BaTh

IpeuMyliecTBa  KOMaHAHOM U
WH/IMBUYaJIbHOU paboTHI;
-IIPUHAMATh LEIM COBMECTHOU

JeSITeIbHOCTH, OPraHU30BbIBATh U
KOOPJWHUPOBATh JEHCTBUS TIO €€
JOCTMDKEHUIO: COCTaBIATh IUIaH
JIEUCTBHUM, PACIPENENATh POJIH C
y4e€TOM  MHEHMH  Yy4acCTHHMKOB
00cyX1aTh pe3yNIbTaThl
COBMECTHOM paboTHI;

-KOOPJMHUAPOBATh ¥ BBIOJIHSATH
paboTy B YCJIOBUSX PpEaJIbHOIO,

BUPTYaAJILHOTO u
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

-OCYILECTBIISTh MMO3UTUBHOE
CTpaTErMYeCcKoe  IOBEICHUE B

Pa3IMYHBIX CUTYaLUsX, IPOSBIAThH
TBOPYECTBO M BOOOpakeHUe, ObITh
MHHUIIMATUBHBIM

OsnageHune YHUBEPCAIbHBIMU
PETYJIATUBHBIMU IE€HCTBUSMU:

r) IpUHATHE cebsl U JApyrux
JHOAEN:

-IPUHUMATh MOTUBBI U apTYMEHTBI
JpYTHX JIIOA€H IIpU  aHaluu3e
PE3yJIbTAaTOB JIEATENbHOCTH;
-IIpU3HABATh CBOE IIPABO M IPaBO
JIPYTUX JIFOJEH Ha ONINOKH;

-cOpMUPOBAHHOCTH YMCHHUS
IUIAHUPOBATh U BBINOJIHATh XUMUYECKUN
SKCIEPUMEHT (npeBparteHus

OpPraHn4YCCKUX BCUICCTB IIPpU HAI'PCBAHHU,
IMOJIYy4YCHHUE OTWJICHA W H3YYCHUC Cro

CBOMCTB, KAayeCTBEHHbIC pEaKUUUu Ha
albACTU/IBI, Kpaxmad, YKCYCHYIO
KUCJIOTY; JleHaTypauusi OelKoB Hpu

HAarpeBaHWM, IBETHHIC PEAKIMH OCIIKOB;
IOPOBOJUTH pEaKIMM HOHHOIO OOMEHa,
OTIpeNIeNIATh CpPeay BOAHBIX PACTBOPOB,
KayeCTBEHHbIE peakluu Ha cyabdart-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATUOH
aMMOHHUS; pelaTh SKCIEePHUMEHTAIbHBIC
3ajaud 1o TemMam «MeTtamub»y U
«Hemeramiel») B COOTBETCTBHUH  C
NpaBUIAMU TEXHUKU O€30MacHOCTH HpU
oOpareHuun c BEIIIECTBAMHU "
1a00paTOpHBIM 000py/ZI0BaHUEM;
MPEICTABIATh PE3YNbTaThl XUMHUYECKOTO
JKCHepuMeHTa B ¢GopMe  3amlucu
YPaBHEHUH COOTBETCTBYIOLIUX PEAKIUN
U (opMynupoBaTh BBIBOABI Ha OCHOBE
STHX Pe3yJIbTaTOB
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-pa3BUBAaTH CIOCOOHOCTh
NMOHUMATb MUP C TO3UIHUU APYTOro
4eJI0BeKa

OK 07. CopnelicTBoBaTh
COXPaHEHHIO OKPYXKaromen
Cpenbl,
pecypcocOepekeHuro,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUH KJIMMara,
MPUHITUITBI OEPEHKIINBOTO
POU3BO/ICTBA,

3¢ (HEeKTHBHO ACCTBOBATH B
Ype3BBIYAHHBIX CHUTYAIUSIX

B o0nacTy 3K010rn4ecKoro
BOCIIUTAHUS:

-chopmupoBaHHOCTH

9KOJIOTUIECKOM KYJBTYPBHI,
IIOHUMAHHUEC BJIUAHUA COLOUAJIBHO-
HDKOHOMHYECKUX TMPOIECCOB Ha
COCTOSIHUE IIPUPOTHOMN u
COLIMAIILHOW Cpe/ibl, OCO3HAHUE
I00ATBEHOTO Xapaktepa

AKOJIOTHYECKUX TTPOOIIEM;
-IUIAHUPOBAHUE U OCYILECTBIICHHUE
JICUCTBUIA B OKpYXKAIOLIECH cpelae

Ha OCHOBE 3HAHUA neneun
YCTOMYHUBOTO pa3BUTHSA
YyeJIOBEUECTBA;

aKTUBHOE HEMpPHUATHE JCHCTBUM,
IIPUHOCSIIMX BpEJA OKPYKAIOIIEH
cpene;

-yMEHHE MIPOTHO3UPOBATH
HEOJIaronpusATHBIC YKOJIOTHUSCKHUE
MOCJICJICTBUST  TIPEIIIPUHUMAEMBIX
JICUCTBUM, MPEIOTBPAILIATh MX

-c)OPMHUPOBAHHOCTH MPEICTABICHUN: O
XHUMHYSCKOHN COCTaBJIAIONICH
€CTECTBEHHOHAy4YHON KapTUHBI MHpA,
poJii XMMHHM B TIO3HAHUHM SIBJICHUH
MIPUPOBI, B POPMUPOBAHUU MBIIIICHHS U

KYJIbTYpbI JINYHOCTH, ee
(O YHKITMOHATTLHOM rPaMOTHOCTH,
HEOO0XO0MMOM JUTSL penieHus

MPAKTUYECKUX 3a4a4 MU SKOJOTMYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
30POBBIO U PUPOIHOMN CPEJIE;

-c(hOpMHPOBAHHOCTh YMEHUS COOJIIOIATh
MpaBHIIa 3KOJIOTHYECKU
[eJIeCO00Pa3HOro MOBENEHUsI B OBITY U
TPYAOBOM  JEATENBHOCTH B LEIAX
COXpAaHEHHUsSI  CBOEro  3JI0POBbI W
OKpY>Karoleu MPUPOAHOMN cpensl;
YUUTBIBATH ONACHOCTh BO3JEHCTBUS HA
JKUBBIE  OpPraHU3Mbl  OMPEIEICHHBIX
BEIIECTB, ITOHMMAas CMBICI IIOKa3aTes
MPEAEIbHON JOMYCTUMON KOHIIEHTPAlUH

IIK 3.1. IlpoexTupoBatrs u
peanr30BhIBATH
COBPEMEHHBIE TIPOTPAMMBI
BOCIIUTaHMsI HA OCHOBE
[EHHOCTHOTO COJICPKaHHUS
00pa30BaTeNbLHOTO
nporecca B Ha4allbHBIX
KJ1accax, B TOM 4HCIIe s
00yJaronuxcs ¢
OTpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI

-IPOEKTUPOBATH CUTYAITUH U
COOBITHS, pa3BUBAIOIINE
AMOLIMOHAJIBHO-

LIEHHOCTHYIO c(hepy yualerocs
(KybTYpY NIEpeKUBAHUNA U
LIECHHOCTHbIE

OPUEHTAIINH YJaIlIerocs);
-HaXOJUTh IEHHOCTHBIM AaCHeKT
y4ueOHOro 3HaHHs U MH(pOpMaLINH,
o0ecrieynBaTh €ro MOHHUMAaHUE U
NepeKuBaHue 00y4YaroIUMUCS

- YMEHUE HAXOJIUTh B3aUMOCBS3b MEXIY
M3y4aeMbIMHU TEOPETUUYECKUMHU
MOJOKEHUSAMU W TPAKTUKOW  KU3HH,
JIEMOHCTPUPOBATH MIPUKIIAJTHON XapaKTep
XUMHYSCKHUX 3HAHMIL,

- XapakTepu30BaTh MIOHATHS:
«ABUTAMUHO3», «TUIIEPBUTAMHHO3» Ha
[IPUMEPE BAKHEMIIUX MPEACTaBUTEIIECH
BOJIO- U KUPOPACTBOPUMBIX BUTAMUHOB;
YMEHHUE PACKPBITH BAXKHEHIIYIO POJIb
BUTAaMHUHOB JUISl 3/I0POBbSI YEJIOBEKAa Ha
OCHOBE MEKIIPEIMETHBIX CBA3EH;

- TIOKa3aTh 1eJeCOO00Pa3HOCTh peIIeHUs
mpoOJIeMbl OTPAaHUYEHHOCTH PECYPCOB B

JSHEPTUU c SKOHOMHUYECKOU 51
9KOJIOTHYECKON TOYEK 3pEHUs; MOKa3aTh
HEe00XO0INMOCTh MIPUMEHEHUS
9KOHOMHYECKUX, IKOJIOTHYCCKHX,
MaTeMaTHYeCKHUX, PU3NIECKUX U JAPYTUX
3HAHUW A7 pelieHus  npoliem

XMMHYECKOM TEXHOJIOTUU




1.4. PexomeHnayemoe KOJIM4YeCTBO YaCOB HA OCBOeHHe pado4eil MporpaMMsbl y4eOHOM

10 CIICHMAJIBHOCTHU

AUCHHUIIJINHBI:

44.02.05

KoppekunonHas negaroruka B Ha4ajIbHOM

00pazoBaHUH

BCCIro 4aCoB B TOM YHCJIC

MaKCHUMaJIbHOW yueOHON Harpy3Ku oOydarolerocs 4acoB, B TOM YHCJIe
00s13aTeNbHON ayIMTOPHOM yueOHOM Harpy3KH 00y4aromerocs 4acoB,
CaMOCTOSITENIbHOM paboThl 00yUaroIIerocs 4acoB;




2. CTPYKTYPA U COAEPXKAHUE YUYEBHOW JUCIUILIUHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUIbI Y4eOHO# padoThl

Buj yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM NPOrPaAMMbI Y4eOHOM U CIUTIINHbI 39
OcHoBHOE coep:kaHue 39

B T.4.:

TeopeTudeckoe oOydeHue (JISKIUH) 2

MIpaKTH4ecKoe o0yueHue (MPaKTUYECKUE U CEMUHAPCKHUE 3aHSITHS) 6

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEpPKaAHMeE (COePKAHUE )

MPUKJIAJTHOI0 MOAYJIsA)

B T.4.:

TEopeTHYecKoe 00yUeHne

MIPaKTHYECKOe 00yueHue 2

WHAUBUAYAJIbHBII POEKT (HET)

HroroBas arrecrauus nuddepeHIpOBaHHBIN

3auer
UTOro 39
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

OVILO1.12 XUMUA

[Haumenosanue oucyuniumol]

®opmupye
MbIe o0Iue
Conep:xanue yueOHOro Marepuasa (OCHOBHOE H KOMIIETEeHII
Homep pa3nesioB u npodeccCuoHATILHO-OPUEHTUPOBAHHOE); Oo0bem UM U
TeM NMPAKTHYEeCKHE 3aHATUA; IPUKJIATHON MOAYJIb 4yacoB | npogecCuoH
aJIbHbIE
KOMIIETEeHII
1004
1 2 3 4
OcHoBHOeE coiep:KaHne
Pasnes 1. OcHOBBI cTpOeHHs BellleCTBA OK 01
OK 02
[IK 3.1
Tema 1.1 Crpoenue | Comepxanue yueOHOro Marepuaia OK 01
aTOMOB XMMHYECKHUX
AJIEMEHTOB M TIPHUPOJA
XUMHUYECKOH CBSI3U
Jlexnun 0,5
1| CoBpeMeHHas MOZEIb CTPOEHUS aTOMa
2| CuUMBOIMYECKUH SI3bIK XUMUU. XUMUUYECKUI 3JIEMEHT
3| DnekTpoHHas KoH(Urypaius aroma. Kinaccudukaims XMMHYECKUX 3IEMEHTOB
(s-, p-, d-351eMeHTHI)
4| BaneHTHbIE IEKTPOHBL. BalleHTHOCTh. DNEKTPOHHAS MIPUPOAA XUMUYECKON
CBSI3H. DJIEKTPOOTPHUIIATEIHHOCTh
IIpakTnyeckmne CocraBiieHHE  JJIGKTPOHHBIX  KOH(QUTypalnuid  aTOMOB, 0,5
3aHATHSA XUMAYECKHX  (OpPMYJ  HEOPraHWYECKUX  COCJUHEHUM
OTJIETBHBIX KIIACCOB
1. H3oOpakeHWe W aHATN3 IEKTPOHHBIX KOHPUTYpaIUit
aTOMOB JBYMsi crmoco0amu: Tpaduyeckun (C TOMOIIBIO
KBaJIpAaTHKOB CO CTpelKaMH) W B CTpouky (Korma
MIEPEUUCIIIOTCS BCE 3aHATHIE DHEPreTUYECKHe IOIYyPOBHH C
yKa3zaHHEeM OOIIero 4rcia 3IeKTPOHOB Ha KaKIOM M3 HUX)
2. Pemrenne 3amaHuii Ha HCHOJIB30BAHUE XHUMHUUYECKON
CUMBOIIMKA ¥ Ha3BaHUIl COEIUHEHHWH TII0 HOMEHKJIAType
MEXTYHAPOIHOTO COI03a TEOPETUIESCKON U IPUKIIATHON XUMUHU
W TPUBUANBHBIX HA3BaHUM JUISI COCTABIEHHUS XUMHUECKHUX
(dopMyn JBYXaTOMHBIX COEIWHEHHUH (OKCHIIOB, CYIb(HIOB,
THAPUAOB M T.I.) U JAPYTUX HEOPTaHWYECKUX COEIMHEHUH
OTJIEbHBIX KJIACCOB
Tema 1.2 | Coneprxanue yueOHOIro Marepuaia OK 01
[Tepuonnueckuii OK 02
3aKoH u Tabmmma J. 1. IIK 3.1
Meneneena
Jlexnun 0,5

1| [Tepuoanueckas cucreMa xummuieckux snemenToB /.M. Menneneena

2| ®usnueckuii cmpicn [lepuogmaeckoro 3akona .M. Meneneesa

3| 3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB XUMHUYECKHX IJIEMEHTOB, 00pa3yeMbIX
MU IIPOCTHIX U CIOKHBIX BEIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XMMHUECKOro d71eMeHTa B [lepuoandeckoii cucreme

Menneneena.

4| MupoBo3z3peHdeckoe u HayyHoe 3HadeHne [lepnonngeckoro 3akona J[.1.
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5| [Tporuossl /.M. MenneneeBa. OTKPBHITHE HOBBIX XUMHUIECKHX JIEMEHTOB

Paspes 2. XumMu4yeckue peaknun OK 01
OK 04
K 3.1
Tema 2.1 Tumme | Cogepxanne yaeOHOTO MaTepraia OK 01
XUMUYECKUX PEaAKIUI K 3.1
Jlekmun 0,5
1| Knaccuduxanust v THITBI XUMHYECKHAX PEAKITUI ¢ y9aCTHEM HEOPTaHUIECKHIX
BEIIECTB
2| CocTtaBieHue ypaBHEHUHN peaKIiil COSTUHEHUS, PA3JIOKCHIS, 3aMEIICHHUSI,
o0MeHa, B T.4. peaKIui TOPEHHs1, OKHCIICHUSI-BOCCTAHOBIICHHUS
3| YpaBHeHus okucieHus-BoccTaHoBNIeHHs. CTeneHsb okucinenns. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIBHO-
BOCCTaHOBUTEIILHBIX PEaKIUi METOIOM 3JICKTPOHHOTO Oananca. OKUCIUTEIHHO-
BOCCTaHOBHUTEINbHBIE PEAKIIMH B IPUPO/IE, TPOU3BOJCTBEHHBIX MIPOIECCaX H
KU3HEACSITEITHHOCTH OPTaHN3MOB
IIpakTHyeckue OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XUMHUHU M PACUEThI 110 2
3aHATHS YpaBHEHUSAM XUMHUYECCKUX PEaKIIHi
1. Mob KaK eIMHHIIA KOJTMYECTBA BEIIECTBA
2. MonspHas macca
3. 3aKoHBI COXpaHEHUs MAacChl U SJHEPTUU
4. 3akon ABoraapo. MonsapHEIE 00BEM  Ta30B.
OTHOCHUTENbHAS TUIOTHOCTH Ta30B
5. Pacdersl IO ypaBHEHMSIM XMMHMYECKUX PEaKIUM C
UCIIOJIb30BaHUEM Macchl, 00bEMa (HOpPMalbHBIE YCIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA
Tema 2.2 | Coneprkanue yaeOHOTO MaTepHaa OK 01
DNEeKTPOIUTUYCCKAS OK 04
JTUCCOITUAITHS u
WOHHBII 00MeH
Jlekuun 0,5
1| Teopust 37IEKTPOTUTUIECKON TUCCOHAITIH. VIOHBI. DIEKTPOIUTH U
HEDIJISKTPOIUTHI
2| Peakmiu nonHoro oomMeHa. KuciioTHO-OCHOBHEIE peakIiuu
IIpakTHyeckue CocTraBrenue peaknuit HOHHOr0 oOMeHa 1
3aHATHSA 1. CoctaBieHue TOJMHBIX M COKPAMIEHHBIX HWOHHBIX
ypaBHEHUI
2. 3ajiaHus Ha COCTABJICHHE MOHHBIX PEaKIUil
Paznen 3. CTpoeHue U CBOIICTBA HEOPraHMYECKUX BElIEeCTB OK 01
OK 02
OK 04
MK 3.1
Tema 3.1 Conepxanue yueOHOTro Marepuaia OK 01
Knaccuduxkarus, OK 02
HOMEHKJIIaTypa U K 3.1
CTpOEHHE
HEOPTaHUIECKUX
BEIIECTB
CamocTtosiTeqibHasi paboTa CTYACHTOB 5

1| IIpeamet Heopraanyeckoit xumun. Kimaccudurkannus HeOpraHNIeCKUX BEIIECTB.
IIpocThle U CIOKHBIE BEIIECTBA

2| OCHOBHBIC KJIACCHI CII0KHBIX BC€IICCTB (OKCI/I,I[BI, TUAPOKCHUBI, KUCJIOTHI, COJ'II/I).
BzaumocBs3b HCOPraHMYCCKUX BCHICCTB

MeTaJTHIecKas).

3| ArperaTHblie cOCTOsIHUS BenecTBa. Kpucrammyeckne 1 aMOpQHBIE BEIIECTBA.
Tune! KpUCTAUIMYECKUX PEMIETOK (aTOMHAs!, MOJIEKYJIApHAasl, NOHHAS,
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4| 3aBHUCUMOCTD (DM3UIECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTATUTMIECKOMH
peméTku. 3aBUCUMOCTh XMMUYECKOW aKTUBHOCTH BEIIIECTB OT BU/Ia XUMHUYCCKOM
CBSI3U M THITA KPUCTAJUTHIECKON peméTkh. [IpuarHbl MHOT00Opa3us BEIECTB

IIpakTuyeckune Pemrenne TpakTHYECKHUX 3alaHUA 10  KIIACCH(DHMKAITHH, 1
3aHATHS HOMECHKJIATYpe U XUMHUYECKHM (OpMyJiaM HEOPraHHMYECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB

1. Homenkiarypa HEOpPTaHWYECKHX BEIIECTB: Ha3BaHUE
BEIIECTB MCXOMAS M3 MX XUMHUYECKOW (OpMYIBl M, HA00OPOT,
COCTaBJICHHE XHMHUUYECKUX (OpPMYNT HCXOAs W3 Ha3BaHUSA
BemectB o MexayHapoaHoit (MIOITAK) wnmm TpuBmanbHOM
HOMEHKIJIaType (yrapHbelii ra3, YTJIEKHCIBIH Ta3, aMMHak,
raméHas HM3BeCTh, HEramiéHash M3BECTb, MHUTHEBas cola H
npoyee)

2. OmnpeneneHue MIPUHAIICKHOCTH BEIIECTB K
onpeIeIEHHOMY KJIaccy

Tema 3.2 dusuxo- Conepxanue yaeOHOTO MaTepuana OK 01
XMMUYECKUe OK 02
CBOICTBa OK 04
HEOPraHUYECKUX IIK 3.1
BEIICCTB

CamocrosiTeibHasi pab0oTa CTYAEHTOB 5

1| Meramner. O0mue Gu3ndeckne 1 XUMUIEeCKHe CBOcTBa MeTalioB. CriocoOb!
TOJIy4YEHUS

2| 3HaueHue METAUIOB U HEMETAJJIOB B IPUPOIE U KU3HEAEATEIbHOCTH YelIOBEeKa
u opraun3MoB. Kopposus MeTasioB: BUIBI KOPPO3UH, COCOOBI 3aILUTHI
METaJUIOB OT KOPPO3UH

3| Hemeramnsl. O0mue ¢pusnuecknue 1 XMMUYECKHe CBOMCTBAa HEMETAIIOB.
Tunnuneie cBolicTBa HemetayutoB IV — VII rpynm. Knaccudukanus n
HOMEHKJIaTypa COSAMHEHNI HEMETAJIIIOB

IIpakTHyeckue CocrapieHue ypaBHEHUN XUMHUYECKUX PEAKLUUHA C ydacTHEM 1
3aHATHSA MIPOCTHIX U CIOKHBIX HEOPTaHUYECKHUX BEIIECTB

1. CocraBineHue ypaBHEHHM XHMHYECKHX PEAKIUA C
Y4aCTHEM TPOCTBIX M CIIOKHBIX HEOPTraHMYECKHUX BEILECTB!
METAJIJIOB ¥ HEMETaJIOB; OKCHJOB METAJJIOB, HEMETAJUIOB U
aM(pOTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAHHH
u  aM(pOTEpHBIX THIPOKCHIOB, HEOPraHMYECKHX COJICH,
XapaKTepU3yIOILUX UX CBOMCTBA

2. Pemenue MPAaKTHUKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX 33JaHUN Ha CBOWMCTBA, COCTaB, MOJIYYEHHE U
0e30macHOe HCIOJIb30BAHME BAKHEHUIIMX HEOPraHHYECKUX
BEIICCTB B OBITY M MPAKTHUECKOM JISATEIILHOCTH YeJIOBEKa

Pasznen 4. CTpoeHue u CBOMCTBA OPraHUYeCKUX BelleCTB OK 01

OK 02
OK 04
MK 3.1

Tema 4.1 Conepxanue yueOHOro MaTepuana OK 01

Knaccuduxanms,

CTpOCHHE U

HOMEHKJIaTypa

OpTaHNYECKUX

BEIIECTB

CamocTtosiTeibHasi padoTa CTYAEHTOB 5

1| IosBenue u pa3BUTHE OPraHUYECKON XUMHHU Kak Hayku. [Ipenmer
OpPraHUYECKOW XMMHU. MecTO 1 3HaUeHNE OPTraHUYECKON XUMUH B CHCTEME
€CTECTBEHHBIX HAYK

2| XuMHueckoe CTPOCHHUE KaK IMOPAAOK COCIUHECHUS aTOMOB B MOJICKYJI€ COIJIaCHO
HX BaJeHTHOCTU. OCHOBHbBIC IOJIOKCHUS TCOPHUU XUMHUYCCKOI'O CTPOCHUS
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opranuueckux coeauHeHud A.M. bytnepoBa. YriepoHsiil ckener
OpraHUYEeCKON MOJIEKYNbI. 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMUYECKOTO
cTpoenus MoJiekyIl. M3omepus u n3omepol

[Nonstue o pynkmonansHOM rpymme. Pagukan. [Ipuainns! knaccuduxanmm
OpraHUYEeCKUX COeAMHEHUN. MexayHapoiHas HOMEHKIATypa U MPUHIUIIBI
HOMEHKJIATypbhl OPTaHUYECKUX COSTUHEHUN

IpakTuyeckune HomeHknatypa  OpraHM4YecKMX COCAMHEHHM  OTIENbHBIX
3aHATHUSA KJIACCOB

1. 3agaHud Ha COCTaBJI€HHE HA3BaHUN OPraHUYECKHUX
COCIMHEHWM 10 TPUBHAIBHOM WM  MEXIyHapOIHOU
CHUCTEMATUYECKON HOMEHKJIaType: HaCBIIICHHBIX,
HEHACBIIICHHBIX U apOMAaTHUYECKUX YIJIEBOAOPOJOB, CIUPTOB,
(eHONOB, aNbJETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT H Ap.)

2. CocrtaBjieHUE NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(G opMyJ1 OPraHMYECKHX BELIECTB

0,5

Tema 4.2 CpoiicTBa Conepxanue yueOHOTO MaTepuana

OpPTraHUYECKUX
COEIMHEHUN

CamocTosiTe/ibHAasi padoTa CTYJAeHTOB

1

[IpenenbHbIe YIiIeBOAOPObI (IKaHBI M IIUKIOAJIKAHBI): KilacCu(DUKaIus,
HOMEHKJIaTypa, 0011ast popMyiia U TOMOJOTUUCCKHIA PSIJl, H30MEPHS,
(m3nUecKkue U XHMHYECKUE CBOMCTBA, CIIOCOOHI moydeHust. [ opeHne metana
KaK OJ[MH U3 OCHOBHBIX UCTOYHUKOB TEILJIa B MPOMBIIIIICHHOCTH U OBITY.
CBolicTBa MPUPOIHBIX YIIICBOAOPOIOB, HAXOXK/CHUE B MIPUPOJIC U IPUMECHEHUE
AJIIKaHOB

HemnpenenbHbie yrieBoJOPOIbI (IKEHBI, AIKUHBI U aJIKaHEHBI ):
KiaccuuKalys, HOMEHKIaTypa, o0mias GopMyia U TOMOJIOTHYECKHUH PA/I,
nzoMepus, GU3NUECKIEe U XUMHIECKHE CBOMHCTBA, crIocoOkI mony4yeHus. ['openue
aleTHICHa KaK MICTOYHUK BBICOKOTEMIIEPATypPHOTO TUIAMEHH JJISI CBAPKH U PE3KH
METaJlJIOB

ApomaTndeckue yrieBoaopoabl: Kilaccu(uKanus, HOMEHKIATypa, o01mas
(hopMyna 1 TOMOJIOTHYECKHUH Psifl, U30MEpHs, PU3MUECKHE U XUMUIECKUE
CBOHCTBA, CIIOCOOBI MOJTyYESHHUS

Kucnoponconepxaniue coennHeHus (CIUPTHI U (HEHOIbI, KapOOHOBBIE KHCIOTHI
1 3(UpBI, aNbJETUABI U KETOHBI, XKHUPBI, YTICBOABI): KJIacCUPHUKAILS,
HOMEHKJIaTypa, o01as popMyIia 1 TOMOJIOTHYECKUH PsijI, H30MEPHS,
¢du3nYecKre u XMMUYECKHE CBOMCTBA, crIoco0b! noyueHus. [Ipakruyeckoe
MPUMEHEHHUE ITUJICHIJIMKOJIS, TIIMIiepuHa, GpeHona. [lpuMeneHue
(dopmMainbernia, aneTanbIeruia, yKCyCHOW KHCIOTEL. Mblila Kak COH BBICIIINX
KapOOHOBBIX KUCIIOT. Moromye cBOicTBa MbLIa

AzoTcojiepxalie coeAMHEHHs (aMUHBI 1 aMUHOKHUCIIOTBI, OSIKH):
KiaccuuKanys, HOMEHKIaTypa, oomias (hopMyia ¥ TOMOJIOTHYECKHUH P/,
n3oMepust, PU3MIeCKUe U XMMHUUECKHE CBOWCTBA, CIOCOOBI MOTYUSHHSI.
BricokOMOIeKyIIIpHbIe COSTMHEHNS (CHHTETUYECKHE H OMOTOTHIECKH-
aKTHBHBIE). MOHOMeEp, IOJMMED, CTPYKTYpHOE 3BeHO. [loauMepusanus sTuieHa
KaK OCHOBHOE HAIPaBJICHHUE €r0 MCIO0JIb30BaAHMSL.

6

I'eHeTHueckas CBS3b MCIKAY KJIACCAMU OPraHUYCCKUX COCI[I/IHCHI/Iﬁ

OK 01
OK 02
OK 04
K 3.1

Paspes 5. Kunerndeckue ¥ TepMoANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHNUS
XHMHYECKHUX peaKkuuii

OK 01
OK 02
K 3.1

Tema 5.1 CxkopocTb Conepxanue yueOHOro MaTepuana

XUMHUYCCKUX
peaKIuid.
XumMuyeckoe
paBHOBecHE

CamocTosiTeibHAas paboTa CTY/IEeHTOB

OK 01
OK 02
K 3.1
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1| CxopocTs peakiuy, e€ 3aBUCUMOCTD OT PAa3IMIHBIX (DaKTOPOB: TIPUPOIHI
pearupyronmx BelecTB, KOHIICHTPAIUN PearnpyIIuX BEIIECTB, TEMIEPATYPhI
1 TUIONIAT PEaKIIMOHHOW TIOBEPXHOCTH. TeruoBbIe d3PEKTH XUMHISCKHX
peakimid. DK30- ¥ SHIOTEPMUYECKUE PEAKIHH

2| ObparuMocTh peakuii. XUMHUECKOE pABHOBECHE U €T0 CMELICHHUE MO
JeCTBUEM PAa3UUHBIX (PaKTOPOB (KOHIEHTPAIMSI PEareHTOB MM MPOIYKTOB
peakuuu, qaBiIeHre, TeMIIepaTypa) Uisl CO3AaHUS ONTHMAIBHBIX yYCIOBHHA
npoTekaHusi xuMuueckux npoieccon. [Ipuniun Jle-Illatenbe

Pasnen 6. PactBopnl OK 01
OK 02

OK 04

OK 07

K 3.1

Tema 6.1 [loustne o | Cogepxanne yaeOHOTO MaTepraia OK 01
pacTBoOpax OK 02
CamocTtosiTesibHasi pa0oTa CTYAeHTOB 5 OK 07
1| PactBopenue kak (Hhu3HKO-XUMHUUeCKuUit mporiecc. PactBopsl. CriocoOsr MK 3.1

[IPUTOTOBJICHUS PACTBOPOB.

2| PactBopumMocTh. MaccoBasi 1011 paCTBOPEHHOIO BemecTBa. CMBICH MOKa3aTeNs
npeacibHO I[OHyCTHMOﬁ KOHOCHTpAalUU U €ro UCII0JIb30BaHHUEC B OLICHKC
sKoJIoruueckoil 6e3onacHocty. IlpaBuia 3K0IOrHUECKH 11eI1€CO00pa3HOro
MOBEJCHHUS B OBITY U TPYAOBOW AEATEILHOCTH B LIETISIX COXPAHEHUS CBOETO
310POBbs U OKPY>KAIOIIEH NPUPOTHOMN Cpebl; OACHOCTh BO3ACHCTBUA Ha
JKHMBBIC OPraHMU3MbI onpez[enéHme BCIICCTB

Pa3zjnen 7. Xumus B ObITY U IPOU3BOACTBEHHOM IeATEILHOCTH YeI0BeKA OK 01

OK 02

OK 04

OK 07

TIK 3.1

Tema 7.1 Xumus B Copep:xkanne yueOHOTO MaTeprana OK 01

OBITY U OK 02

HIPOU3BOACTBEHHOU OK 04

JIESITEIbHOCTU OK 07

yeJIoBeKa TIK 3.1
CamocTtosiTeqibHasi padoTa CTYAEHTOB 1

X¥UMHS B NOBCETHEBHOM KU3HUA

1. Ilouck u ananm3 nHMOpPMAINH, TTOJITOTOBKA TOKIana/pedepara mo remam:
OBITOBAsI XUMHUSI; KOCMETHUECKHE U Map(hIOMEPHBIC CPEIICTBA; XUMHUS B CEIILCKOM
XO3SIHCTBE

JAunddepeHunpoBaHHblii 3a4eT

Bcero: 39
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATLITAHBI

3.1 MaTepuajibHO-TEXHUYECKHE YCJIOBUSA Peain3aluu AU CHUINIMHBI

Peanuzanus paGoueit mporpammbl yueOHOU JUCIMILTUHBI IIPEAINOIaraeT Haluuue:

3.1.1  yueGHoro xabunera 316
KaOMHET XUMUHU
3.1.2  naboparopuu nH(POPMATUKH U HH()OPMAITTOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHIA;
3.1.3 3ana OuOIHoTEKA;
YUTAJIbHBIN 3aJ1 C BBIXOJIOM B ceTh MIHTEpHET.
3.2 OdopynoBanue y4eO0HOro kabnHera u padounx MecT KaduHeTa
Ne HaumeHoBaHMA 00bEKTOB U CPEJACTB MATEPUATbHO-TEXHUYECKOT0 I[Ipumeuyanus
o0ecneyeHus Ommemka +,
npu HaIUYUU
OobopynoBanue yueOHOro KabMHeTa
1. | paboune MecTa Mo KOJIMYECTBY 00YUaIOIIMXCsl — HE MEHee 25 +
2. | pabouee MeCTO IpenogaBaTes; +
3. | mocka g Mena +
YyeOHo-HAIAAHEIE TOCOOUS
1. TemaTuyueckue TaOIUIIbI +
2 ITopTpeTsl +
Texnuyeckue cpeacTBa 00yueHust
Ne HaumeHoBaHMA 00bEKTOB U CPEACTB MaTepPHATbHO-TEXHUYECKOT 0 IIpumeuanus
o0ecrneyeHust Ommemka +,
npu HaIUYUU
Texuuueckue cpeacrsa odyuenus (cpeacrsa UKT)
1 [TepcoHabHBIN KOMIBIOTEP C JIMLEH3UOHHBIM TPOrPaMMHBIM
o0ecrieyeHneM /sl 00yJaroumxcs
2 [TepcoHabHBIN KOMIBIOTEP C JIMLEH3UOHHBIM TPOrPaMMHBIM
o0ecreyeHneM /sl IPEenoaaBaTes
3 [TpoekTop ¢ 3KpaHOM (TepeABUKHON)
4 TeneBu30p ¢ YHUBEPCATbHOW MOJICTABKOM
5 BuneomarautodoH (Buaeomieriep)
6 Ayamno-1eHTp
7 MynbTUMEANINHBIA KOMIIBIOTED
8 CkaHep ¢ NpHUCTaBKOM JJIsl CKAHUPOBAHUSI CJIANI0B
9 IIpunTep J1a3epHbIN
10 | Iludposas Bugeokamepa
11 | [ludposas poroxamepa
12 | Cnaiii-npoeKTop
13 | MynpTuMeMa npoeKkTop
14 | Cron nns mpoekropa
15 | Dxpad (Ha MITAaTUBE WU HABECHOM)
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3.3. UndopmanuonHoe odecniedenne 00ydeHust
IlepeyeHb pekoMeHayeMbIX y4eOHbIX U31aHUil, UHTepHeT-pecypcoB, 10MOJIHUTEIbHOI
JINTEPaTypPhbl

OcHOBHbBIE TeYaTHbIE UCTOYHUKH (2-3 U31aHNs)

Ne BeixoaHblie JaHHbIE TEYATHOI'0 U3aHUA Ton I'pud
H31aHuA

1. | Xumus: y4eOHUK JUIsl CpeHero NpopecCuoHaAIBHOT0 00pa3oBaHus /
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBain; mox
obmeit penakiueii I'. H. @aneeBa. — 2-e uza., nepepad. u A0, —
Mocksa: UznarensctBo FOpaiit, 2022. — 431 c.

2. | Xumusl. 3a7auHKK: y9eOHOE TOCOOre IS CPETHETO
npodeccuonanbHoro oopazosanus / FO. A. JleGenes [u ap.]; mox
obmeit penakiueii I'. H. @ageeBa. — Mocksa: M3naTeinscTBO
Opaiir, 2022. — 236 c.

3. | Xaxanuna, T. 1. Oprannueckas XUMHs: yaeOHOE ITOCOOHE ISt
cpenHero npodeccruonanbHoro oopaszosanus / T. 1. Xaxanuna,

H. I'. OcunenkoBa. — MockBa: U3narensctBo FOpaiit, 2022. —

2021 Pexom.

2022 Pexom.

2022 Pexom.

396 c.
4. | Jlyneiiko, T. I'. Xumust: yaeonuk st CI1O / T. T'. Jlymeiiko, O. B.
1560, E. A. PemmernukoBa. — CapatoB, Mockaa: 2021 Pexom.

[Tpodobpazosanue, Aii [Tu Ap Menua, 2020. — 308 c.

5. | dpo3nos, A. A. Xumus: yuedHoe nocooue s CI1O / A. A.
Hpoznos, M. B. llpoznoBa. — Caparos: Hayunast kaura, 2019. — 2022 Pexom.
317 c.

6. | Baiituep, B. B. Xumus : yue6Hoe nocodue mis CIIO / B. B.
BaiitHep; non penakiueit M. K. MiBanoBa. — 2-e uza. — Caparos,
ExarepunOypr: IIpogobpazoBanue, Ypanbckuii (henepanbHbii
yHuBepcureT, 2019. — 90 c.

7. | Ackapoga, JI. X. Xumus: yue6Hoe nocodue mis CI1O / JI. X.
AckapoBa; non penakiueit JI. A. baiikoBoit. — 2-e uza. — Capatos,
ExarepunOypr: IIpogoOpazoBanue, Ypanbckuii (enepaibHbIi
yHuBepcuTeT, 2019. — 79 c.

2022 Pexom.

2022 Pexowm.

OcHOBHbBIE IJEKTPOHHbIC U3TAHUS

Ne BbixoaHble JTaHHBbIE 3JIEKTPOHHOI0 U3aAHUS Pexum IIposepeno
AOCTYyHA
1 laopuensa O.C. u ap. Xumus ais npodeccuid ¥ CreruaibHOCTEH VtoHE
TEXHUYIECKOTO npodus [D71eKTpOHHBII pecypc] | cBoOOaHBIIH 2004 1
http://go.11klasov.net/ )

I[OHOJ]HI/ITCJII)HI)IC JICKTPOHHLIC U3JAHUSA

Ne BoixoaHble JaHHBIE JJIEKTPOHHOI'0 U31aHUS Pesxxum IIposepeno
AOCTYnAa
1 XuMHs B MHTE€pPECAX YCTOHYMBOTO Pa3BUTH: Hay4IHBIHN KypHai. 2021. . Hronb
CBOOOIHBIN

Neo 1 [Dnexrponusiii pecype] http://www.sibran.ru/journals/KhUR/ 2024

Pecypcbt UaTepHer

Ennnoe okHo 1ocTyna k oopa3oBarejibHbIM pecypcam. budiuorexka

http://window.edu.ru/window/library

DOnekTpoHHass ~ OuONIMOTEKa  y4yeOHO-METOOUYECKOW  JuTepaTypsl A o0mero
poeCCHOHAIBHOTO 00pa30BaHUsI.
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Bbub6anorexa I'ymep - ryMaHUTApHBIC HAYKH

http://www.gumer.info/

Kosnekuuss KHAr 10 COLMaNbHBIM M T'YMaHMTAPHBIM M HayKaM: HUCTOPHUH, KYJIbTYPOJIOTHH,
¢dwiocodun, MOJUTONOTUH, JUTEPATYPOBEICHUIO, S3bIKO3HAHHIO, KYPHAIMCTUKE, IICUXOJIOTHUH,
IIeJarOruKe, MpaBy, SJKOHOMHUKE U T.1I.

PSYLIB: Ilcuxosiornueckas 0udanoreka "Camono3zHanue u camopaspurue'

http://psylib.kiev.ua/

http://www.psylib.org.ua/books/index.htm

[TonHble TeKCThl MyONMKAIMIl MO CIEAYIOIIMM TeMaM: NCUXOJOorus, (uiocopus, perurus,
KyJIpTyposorus. Taxke Ha caiiTe BbI HaiiieTe mo00PKy CChUIOK Ha pecypcbl HTepHeTa, CBsI3aHHBIE C
MICUXOJIOTHEH U CMEKHBIMHU 00JIACTSMU 3HAHUS.

JleTckas nCUX0JI0rusl

http://www.childpsy.ru

WNHTepHeT-opTan mnpeaHa3HayeH Ui CICHHAIUCTOB B OO0JACTH JCTCKOM IICHXOJOTUH H
COJICP’KUT OOJIBIIYIO KOJUICKITUIO ITYOJUKAIMKA TI0 TIePUHATAIBHOM, MeJarornyeckou, CreraibHOM,
muddepeHIMaTbHOM, COMATBHON U IPYTMM OTpacisM MCUXOJOTHH. BHUIbI MaTepuanoB: HayudHbIE
CTaThM, PELCH3MH, KHUTH, METOJAMYECKHUE Pa3pabOTKH, CIPAaBOYHbIC MaTepuaibl. MHpOpMamonHoe
HanolHeHue BkimodaeT Oonee yem 1000 crateit, 6onee yem 1000 kuur u yueOHukoB, 6onee 1000
AHHOTAIIMHU K 3apyO0eKHBIM CTaThsIM, OoJiee 2500 aBTOpedepaToB TUCCEPTAIMMOHHBIX UCCIIEIOBAHUN.

DJIeKTPOHHAsA OMOJIMOTEeKAa connoaorndeckoro paxkyabrera MI'Y um. M.B. JlomonocoBa

http://lib.socio.msu.ru/l/library

Copepxut (yHIaMEHTaNIbHBIE TPYAbl KIACCHKOB COIMOJIOTUH, Y4€OHO-METOAMYECKYIO H
CIIPaBOYHYIO JIUTEPATYPy MO COIIMOJIOTHH U COIMATBHBIM HayKaM, a TAK)Ke dJICKTPOHHBIC MTyOJIUKAIIUN
npernoaaBareneil, aClupaHToOB U CTYACHTOB (aKylIbTeTa.
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4. KOHTPOJIb 1 OLIEHKA

PE3YJBTATOB OCBOEHUS OBIIEOBPA3OBATEJBHOM JUCIATIINHBI

KoHTposb 1 o1eHKa pacKphIBalOTCS Yepe3 YCBOCHHBIC 3HAHUS U IPUOOPETEHHBIE CTYICHTaMH
yYMEHUS1, HallpaBJICHHbIE HAa ()OPMHUPOBAHUE OOIIUX U MPO(PECCHOHAIBHBIX KOMITETCHIINH.

Koa u HamMeHOBaHHe

Pazgen /Tema

Tun oeHoYHbIX MEPONPUATHH

(popmupyembix
KOMIIeTeH N i
OK 01. Beibupare cnioco0Osr | P 1 Tema 1.1, 1.2 Tecrtsl
pelieHus 3amau | P2 Tema2.1,2.2 YcrHbIi onpoc
podecCHOHATBHOM P3Tema3.1,3.2 3agauu
NEeATETbHOCTH P4 Temad.1,4.2 Brmonuenue 3aaHAN
NPUMEHUTETBHO K P 5 Tema 5.1 mudepeHIPOBaHHOTO 3a9eTa
PASITHUHBIM KOHTEKCTAM P 6 Tema 6.1 Kontponbnas pabota
P 7 Tema 7.1
OK 02. Hcnons3oBath | P 1 Tema 1.2 Tects
COBPEMCHHBIC cpeacrTsa P 3 Tema 3.1, 3.2 YcTHbIN O11pocC
HOKCKa, aHaIM3a u | P4 Temad2 Sagaun
MHTEpIIpeTaLH P 5 Tema 5.1 Brinonnenue 3aJaHUI
urbopMaIH q | P6Temao.1 1 hepeHINPOBaHHOTO 3a4UeTa
HH(OPMALHOHHEIE P 7 Tema 7.1 KonTponbHas pabora
TEXHOJIOTHH TSt
BBITIOJTHEHUS 3a7a4
npodeccHoHATEHOM
JIeSITEIbHOCTH
OK 04. Oddextusno | P2 Tema 2.2 Kpyruslii cron-ne6atst
B3aUMOJIECTBOBATH ul P3Tema3.2 MuHu-A0KIa]] ¢ Ipe3eHTAINEH
paGotats B komiextupe u | D 4 Tema4.2
KOMAaH/Ie P 7 Tema 7.1
OK 07. CopgeicrBoBarh | P 6 Tema 6.1 Kpyrnstit cron-gedaTs
COXPAHEHHUIO OKPYKAIOLIEH P 7 Tema 7.1 MuHu-n0KIa] ¢ Ipe3eHTauuen
cpensl,
pecypcocOepekeHHIo,
OPUMEHSITh  3HaHWs 00
W3MEHEHUU KJIMMaTa,
MPUHIMIBL  OepeKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEHCTBOBATD B
YPE3BBIYANHBIX CUTYAIUAX
[IK 3.1. IIpoextupoBats u P 1 Tema 1.2 Kpyrislii cros-ne6aThl
peann30BbLIBATh P2 Tema 2.1 MuHu-n0KIa] ¢ Ipe3eHTalnuen
coBpemeHHbIe porpammsr | P 3 Tema3.1,3.2
BOCIMTAHUA HA OCHOBE P4 Tema 4.2
P 5 Tema 5.1
LIEHHOCTHOTO COAEpKaHUs
00pa3oBaTeIbLHOTO P6 Tema 6.1
P 7 Tema 7.1
npolecca

20




S.IIpumepHbIii HepeyeHb
BOIIPOCOB M 3aJaHUI JIl IPOBeeHUS
HTOr0BOr0 KOHTPOJIA Y4eOHBIX JOCTHKECHUN 00y4ar0mIuXcs
NPH peaiu3alum CpeaHero oomero oopa3oBaHus

1) CoBpeMeHHast MOJIEb CTPOCHHUS aTOMa.

2) Kiaccudukamnmss XuMHUECKUX 3JIEMEHTOB (S-, p-, d-371€MEHTHI).

3) Buabl xuMudeckoii cBs3U (KOBaJICHTHAs, HOHHAS, METAJLTHYECKasi, BOJAOPOIHAS) U CIIOCOOBI
ee oOpa3oBaHUs.

4) 3aKOHOMEpPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX IEMEHTOB, 00pa3yeMbIX UMH IPOCTHIX
U CIOXHBIX BELIECTB B COOTBETCTBUM C IIOJOKEHUEM XHMHUYECKOIO D3JIEMEHTAa B
[Tepuonuueckoit cucreme.

5) Knaccudukanuss ¥ TUNBI XMMHYECKHX PEAKIUN C y4acTHEM HEOPraHMYECKUX BEIECTB.
CocraBneHnue ypaBHEHUH peaKIuii COCIMHEHUSI, PA3JIOKCHHS, 3aMeleHus1, 0OMeHa, B T.4.
peaxkuuii TOpeHus, OKUCIIEHU-BOCCTAHOBIICHHUSI.

6) CKOpOCThb peakiuy, €e 3aBUCUMOCTb OT Pa3NUYHbIX (PAaKTOPOB: MPUPOJIbI U KOHIICHTPAIUH
pearupyrounux BeuecTB, TEMIEPATYPhl U IJIOIIAIN PEAKLIMOHHON OBEPXHOCTH.

7) OOparumocTh peakiuid. XUMHYECKOE€ PAaBHOBECHE W €r0 CMEIIECHHUE TOJ JIEUCTBHEM
pa3nuyHbIX (AKTOPOB (KOHIIEHTPAI[MM PEAreHTOB WM MPOAYKTOB PEAKIMH, IaBJICHUE,
TeMIIepaTypa) AJsl CO3AaHUs ONTUMANBHBIX YCIOBHM MPOTEKAHUS XMMHUUYECKHUX MPOIIECCOB.

8) Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

9) OcHOBHbIE KOJMYECTBEHHbIE 3aKOHBl B XMMHHM M pPacyeThl 10 ypaBHEHUSM XHUMHUYECKUX
peaKuuid.

10) 3akoHbI cOXpaHEHHMs Macchl M 3Hepruu. 3akoH ABorajapo. PacdeTsl 1Mo ypaBHEHHAM
XMMHUYECKHX pPEaKIUH C HCHOJIb30BAHHEM Macchl, oObeMa (H.y.) ra3oB, KOJHYECTBa
BelIeCcTBa

11) Teopust 371€KTPOAUTUYECKOMN TUCCOLMALNU. DIAEKTPOIUTHI U HEATEKTPOIIUTHI.

12) CocTaBnenue peakiuii HOHHOTO OOMEHa IyTeM COCTABIICHMS MX MOJIHBIX U COKPAIIEHHBIX
VOHHBIX YPaBHEHHUH.

13) Knaccudukanust Heopranudeckux BemiecTB. [IpocTeie u ciokHbie BemecTBa. OCHOBHBIC
KJIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIbI, KUCIOTBI, COJIH).

14) Tunsl KpUCTAIIMYECKUX PELIETOK (aTOMHAs!, MOJICKYJISIpHAs, HOHHAs!, METaJuInYecKas).

15) Metanibl 1 HEMETaIbI.

16) Ilpunuune! kiaccupuKalud OpraHUYECKUX COeAMHEHUH.

17) IlpuHUIMIIBI HOMEHKIATYPhl OPTaHUYECKUX COeTUHEHUH.

18) Pacuersl mpocteifiieit GopMmysbl OpraHHYECKOW MOJIEKYJbl, UCXOJS U3 3JIEMEHTHOIO
cocraBa (B %).
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19) Ankanbpl: HOMEHKIIATypa, (PU3HUecKre U XUMUYECKHE CBOMCTBA, TIOMyUYeHUE U IPUMEHEHHUE.
20) ATKeHbI: HOMEHKJIATypa, GU3HUECKUE U XUMUYECKHE CBOMCTBA, MOJyUYCHUE U TIPUMECHEHHE.
21) AnKuHbBI: HOMEHKJIATypa, GU3NYecKrue U XUMUYECKUE CBONCTBA, MOJIyYeHUE U IPUMEHEHUE.
22) ApeHbl: HOMEHKIIATypa, (U3NYEeCKHe U XUMHUECKIE CBOICTBA, MOJIyYeHIE U IPUMEHEHHE.
23) CnupThl: K1accupUKaIHs, CBOWCTBA, TOJyYCHHE U IPUMEHEHHE.

24) Anpaeruipl: CBOMCTBA, MOYYECHUE U TPUMEHEHUE.

25) KapOoHOBBIE KUCIIOTHI: CBOHCTBA, TOJIYYCHUE ¥ IPUMECHECHHE.

26) YrneBoibl, MX KiIaccu(UKAIUA: MOHOCAXaPH/IbL, IUCAXAPHUIBI U TIOIUCAXAPH/IBL.

27) Ilonumepsl. benku u nonucaxapuapl Kak ouomnonumepsl. [Tmactmaccsl.

28) Poib oprannyueckoil XMMUU B PEIICHUH IMPOOJIeM TUIIEBOI 0€301MacCHOCTH, SHEPTeTHIECKOM
0€30MMacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3IaHUN HOBBIX MAaTEPHAIOB, HOBBIX HCTOUYHHUKOB
SHEpruu (aJIbTEPHATUBHBIC UCTOYHUKH SHEPTHH ).

29) OnacHOCTh BO3JIEHCTBUSL Ha JKHUBbIE OpPraHU3Mbl OPraHMYECKHUX BELIECTB OTIEIbHBIX
KJIacCOB (YTJIEBOAOPOIbI, CIIUPTHI, (DEHOJIBI, XJIOPOPTAHUYECKUE ITPOU3BOIHBIC, aTbACTUIbI

n ,I[p.), CMBICJI ITOKAa3aTCJIA NPCACIbHO HOHYCTHMOﬁ KOHICHTpAaLUHU.
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