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Pabouas mporpamma pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

- ®enepanabHOro0 TOCYAIAPCTBEHHOTO 00Pa30BaTENbHOTO CTaHAAPTa CPEAHEro 00IIero oOpa3oBaHus,
YTBEP)KICHHOTO npuKkazoM MunoOpHayku Poccun ot 17 mast 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM roctuimu Poccuiickoit @enepanun 7 utons 2012, perucrpanuonssiil Ne 24480);

- denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBLHOTO CTaHAapTa 1o creruansHoctu 27.02.07
VYnpaBiieHne KaueCTBOM MPOIYKIMH, IPOLIECCOB U yCIYT (10 OTPAcisiM), YTBEPKJIEHHOTO CPEHETO
npodeccuoHambHOTO 00pa3oBaHus, yTBepx)aeHHOro IIpukazom MUHHCTEPCTBOM MPOCBEIICHHS
P® ot 14 ampenss 2022 Ne 234 (3aperucTpupOoBaHHOTO MHHHCTEPCTBOM OCTUIIMU Poccuiickoii
denepanun 25 mas 2022, peructpaunonHbiit Ne 68546)

C YUETOM:

- DenepanpHON 00pa30BaTELHON MPOTpaMMBl CPEAHET0 00Imero oOpa3oBaHUS, YTBEPKIACHHON
[Ipukazom MunucrtepctBa mnpocseuienuss PO ot 23.11.2022 Ne 1014 (3apeructpupoBaHHOIO
MunuctepctBom toctunuu Poccuiickoit ®denepanun 22 nekadbpst 2022, peructpauvoHHbIA Ne
71763);

- TpuMepHOW pabouelt mporpamMmbl 0O0IIe00pa30BATEILHON  JUCIUIUIMHBL  «XUMHS» IS
npodecCHoHANBHBIX 00pa30BaTENbHBIX OpraHu3alliid, YTBEp)KJCHHOW Ha 3acemanuu CoBera 1o
OLICHKE COJIEp’KaHUSl W KauecTBa MPHUMEPHBIX padouMx mporpamMm 0011e00pa30BaTeNLHOTO U

COIMATBHO-TYMAaHUTAPHOTO IIUKIIOB CPEAHETO MpodecCuoHaIbHOTO 00pa3oBaHus, MpoTokoa Ne 14
ot 30.11.2022.

Pabovas nporpaMwma paccMoTpeHa
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1. OBIIASI XAPAKTEPMCTHUKA PABOYE ITPOTPAMMEI
OBIEOBPA3OBATEJIBHOM JUCLHUATIIMHBI
O/1.12 XUMU S

1.1.MecT0 TMCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMmbl

Huctmmumaa OJ[.12 Xumus BxomuT B obOmieoOpaszoBarenpHbii 1wk [IIICC3  kak
oOs3aTenpHas JUCIUTIINHA yaeOHas TUCIIUTUIINHA.

O6meoOpazoBarenpHas guctuimmHa OJ1.12 Xumus sBisiercss 00s3aTENbHONW YaCThIO
o0mieo0pazoBarenpHOro MuKIa oopasoBarenbHOU mporpammbel CIIO B cootrBerctBHEM ¢ PI'OC 1o
CHELMATILHOCTH YIIPABJIEHUE KAU€CTBOM IPOAYKIHUHU, IIPOLIECCOB U YCIYT (110 OTpacisiM).

1.2.11eab ¥ IJIAHUPYeMbIe Pe3yJabTaThl 0CBOEHHUSI AU CHUILIMHBI:

1.2.1.11esn 001meo0pa3oBaTeIbHOM THCIUTITAHBI

Conepsxanne nmporpaMmmbl o0mieoopazoBarenbHoil qucturuiabl O1.12 Xumust HanmpaBieHO
Ha JIOCTWKCHUE CIIETYIOIINX IS

-hopMHpoBaHKEe Y OOYyJaIOIMMNXCA YMEHHUS OLIEHUBATh 3HAYUMOCTh XUMHUECKOTO 3HAHUS IS
Ka)X/IOTO YEJIOBEKa, B TOM YHCJIe B Oyaymieil mpodeccuoHambHOM NesITeTbHOCTH,;

-hopmupoBaHKe y OOYUYAIOMIMXCS IEJIOCTHOTO TPEJICTABICHUS O MUPE U POJIM XUMHUH B
CO3JaHUM COBPEMEHHON €CTECTBEHHOHAyYHOW KapTHHBI MHpA; YMEHHUS OOBSICHATH OOBEKTHI U
IIPOLIECCHI OKPYKAKOLIEH TEHCTBUTENBHOCTH: IPUPOJHOM, COIUANBHON, KYyJIbTYPHOU, TEXHUUECKOU
Cp€abl, — UCIIOJB3YA AJId 3TOTO XUMHWYCCKHUEC 3HAHUA,

-pa3BuTHE y 00y4aromUXCsl YMEHUM pa3nnyaTh (akThl U OLICHKH, CPABHUBATH OLIEHOUYHBIE
BBIBOJIbI, BUAETh MX CBS3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OINpPENIEICHHON CHUCTEMOM
IIEHHOCTEH, (OPMYITMPOBATh M 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

-proOpeTeHrEe OO0YJaIOMMMHUCS OIbITa PAa3HOOOpPa3HOW JESATEIHHOCTH,
CaMOTIO3HAHUS; KIIIOUEBbIX HABBIKOB, UMEIOUINX YHUBEPCATbHOE 3HAUEHUE Ul PA3IUYHbBIX BHUJIOB
NESTETPHOCTH (HABBIKOB PEIICHUs MPOoOJIeM, MPUHATHS PEIICHUM, TIONCKa, aHaJu3a U 00paboTKH

IIO3HaHUus H

I/IH(bOpMaI_[I/II/I, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB HSMCPCHHﬁ, COTPYAHHNYECCTBA, 0e30MacHOro
O6paH_I€HI/IH C BCIIECTBaMHU B HOBCG,Z[HGBHOﬁ KHN3HHU U HpO(i)CCCHOHaHBHOfI I[eﬂTeJ'IBHOCTI/I).

1.2.2. Ilnanupyemblie pe3yJbTaThbl OCBOEHHUSI 0011e00pPa30BaATEJIbHOM JMCHUIUVIMHBI B
coorBercTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCUUIUIMHA uMeeT npu GopmupoBanuu u pazsutuu OK u T1K.

KOI[ 1 HAUMCHOBAHUC HnaHpreMLIe PE3YyIbTATHI OCBOCHUS JUCHUIIJIMHBL

(hopMUpyeMBbIX
KOMIIETEHIINI

OO0mue

I[I/ICI_II/IHJ'II/IHapHBIe

OK 01. Beibupats criocoOsl
peleHus 3a1a4
npodeccruoHaIbHON
JeSITEeNbHOCTH
MPUMEHUTEIHLHO K
pa3IMYHBIM KOHTEKCTaM

B yactu TpyaoBoro
BOCIIMTAHHUS:- TOTOBHOCTh
K TpyIdy, OCO3HaHHE
IICHHOCTH MacTepCTBa,
TPYIOJIIOOKE;- TOTOBHOCTD K
AKTUBHOM IESITEIHLHOCTH
TEXHOJOTHYECKOU U
COLIMAJIbHOM
HaIpaBJICHHOCTH,
CIIOCOOHOCTD
UHUIIUAPOBATh,
IUTAHUPOBATh U
CaMOCTOSITEILHO

BJIAJIETh CUCTEMON XUMHUUYECKHUX
3HaHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarOIINe  TMOHATUS
(XMMUYECKHI DIIEMEHT, aToM,
AIIEKTpOHHAsT 000J0YKa aroma, S-
, Pp-, d-amexTpoHHBIE OpOHMTATH
aTOMOB, MOH, MOJIEKYJa,
BAJICHTHOCTb,
ANEKTPOOTPULIATEIBHOCTb,
CTEIIEHb OKMCIICHUS, XMMUYECKas
CBSI3b, MOJIb, MOJISIDHAsI Macca,
MOJISIPHBIN 00BEM, YTIEPOIHBIN
ckeser, (pyHKImoHaIbHas TPYIITa,




BBITIOJTHATh TaKYIO
JEeSITeNIbHOCTh;- MHTEPEC K
pa3nuuHbBIM cepam
po(eCCUOHAIBHOM
nesitenbHocTH, OBJIaieHue
YHUBEPCaAIbHBIMHU
y4eOHBIMU
1I03HABATCIIbHBIMU
NelicTBUsIMU:a) Oa30BbIC
JIOTHYECKUE ACHCTBUS: -
CaMOCTOSITEIIBHO
dbopmyIupoBaTh U
AKTyaJIU3UPOBAThH
npoOiemMy, paccMaTpUBaTh
€e BCECTOPOHHE; -
yCTaHABIIUBATh
CYILIECTBEHHBIN MPU3HAK
WJIM OCHOBAHHMS JIJIst
CpaBHEHMsI, KJlTacCU(PUKALIUU
1 00001IeHNS; -
OTIPENICIIAT TICITN
NESTEIIbHOCTH, 33JIaBaTh
rmapaMmeTpsl U KPUTCPUHU KX
JOCTHIKCHHS ;- BBISIBJISATH
3aKOHOMEPHOCTH |
MIPOTHBOPEYUS B
paccMaTpuBaeMbIX
SIBJICHUSX;, - BHOCHUTH
KOPPEKTUBHI B
JeSTETbHOCTh, OICHUBAThH
COOTBETCTBHE PE3YJIbTATOB
1[EJIsIM, OIICHMBATh PHUCKHU
IIOCJIEACTBUHI
NESATETHbHOCTH;

-pa3BUBaTh KPEaTUBHOE
MBIIIICHUE TIPU PEIICHUN
YKU3HEHHBIX
po01eM0)0a30BkBIe
HCCIIEI0BATEIIbCKUE
JIEHCTBUS:- BJIAJIETh
HaBBIKAMU y4eOHO-
HCCIICI0BATEIILCKON 1
MPOEKTHOM JIeATeIbHOCTH,
HaBBIKAMU Pa3peIICHHS
npo0sieM;- BBISBIISTh
MPUYHHHO-CIICICTBEHHBIE
CBSI3M M aKTyalIu3HUPOBATh
3a/1a4y, BBIJIBUTATh
TUTIOTE3Y €€ PeIleHuUs,
HaXOJIUTh apryMEHTHI IS
JI0Ka3aTelIbCTBA CBOMX
YTBEPKJICHHH, 3a71aBaTh
napaMeTpsl U KpUTepUu

paauKai, W30Mepusi, U30MepBhl,
TOMOJIOTHYECKUN Psiji, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA- H
A30TCOJIEPKAIINE COCTUHCHHS,
OMOJIOTHYECKN aKTHBHBIC
BellecTBa (yriaeBOIbl, >KUPBI,
Oenkn),

MOHOMEp, TOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYIISIPHBIC

COCIMHCHMS, KPHUCTAJUITNYCCKAs
pelieTka, THUIIBI XUMHUYECKUX
peaxkuui (OKHCIUTENTBHO-

BOCCTaHOBUTEIIbHBIE, 9K30-
u

SHAOTEPMUUYECKHE, PEAKIUU

HOHHOTO OOMEHa), pacTBOp,

AJIEKTPOJIUTHI, HEANEKTPOJIUTHI,
AIIEKTPOJINTUYECKAs TUCCOLHALINS,
OKHUCJIMTENb, BOCCTAHOBUTEND,
CKOPOCTh XHMHYECKOM PEaKIIuu,
XUMHYECKOE PAaBHOBECHE), TEOPUU
Y 3aKOHBI (TEOPHUSI XUMUYECKOTO
CTPOEHHUSI OpPraHUYECKUX
Bemects A.M. byrneposa,

Teopus
DJCKTPOITUTHICCKOM
JUCCOIUAIIAN, TICPUOTUICCKUI
3akon .M.

MenpeneeBa, 3akoH
COXpaHEHHUs MacChl),
3aKOHOMEPHOCTH,

CHUMBOJIMYSCKHH  SI3BIK XHUMHH,
(baKTOJ'IOFI/I‘IeCKI/Ie CBCICHUA O
CBOfICTBaX, COCTaBEC, IOJTYYCHHU
1 0€30IMacHOM HCIIOJIL30BaHUU
BayKHEHIITNX HCOPraHUYCCKUX "
OPraHn4cCKuX BCUICCTB B 6LITy n
HpaKTquCKOﬁ ACATCIIBHOCTH
YCJIIOBCKA,

- YMCTb BBIABJIATH
XapaKTCPHBIC IIPU3HAKU U
B3aMMOCBA3b N3YYCHHBIX
HOHHTHﬁ, IMPUMCHSTDH
COOTBCTCTBYIOIIUEC IIOHATUA IIpH
OIIMCaHuU CTPOCHUA U CBOMCTB
HCOPraHU4CCKUX U OPraHudCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ;
BBISABJIATH B3aUMOCBA3b

XUMHNUYCCKHNX
3HaHUM C IIOHATHUAMU u
MNpEaACTaBIICHUAMU Apyrux

CCTCCTBCHHOHAYYHLIX ITPECAMCTOB,
- YMCTb HCIIOJIb30BATh
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PEIICHHUS ;- aHAIU3UPOBATH
MOJy4YeHHBIE B XOJIe
peuieHust 3a1aumn
pe3yabTaThl, KPUTHUECKU
OLICHMBATh HX
JIOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHHUE
B HOBBIX YCIIOBHSX;- YMETh
NIEPEHOCUTH 3HAHWSI B
MIO3HABATCIIBHYIO U
IPAKTHUYECKYIO 00JacTu
KU3HEICATCIILHOCTH ;-
yYMETh HWHTETPUPOBATH
3HAHUSA U3 Pa3HbIX
peIMETHBIX o0nacTe;-
BBIJIBUTaTh HOBEIE UJICH,
npeJyIaraTh OPUTHHAILHBIC
MOAXOBI U PEIICHHUS ;-
CIIOCOOHOCTH MX
HCTIOJIb30BAHMS B
MO03HABaTEILHON 1
COIMAJIBHOM MPAKTUKE

HaNMMEHOBAHUS XUMUYECKUX
COEIMHEHU M

MEXyHapOJHOTO COH03a
TEOPETUYECKON M IPUKIATHOU
XHMHUH T

TpUBHUAJIbLHBIC Ha3BAHUS
BOKHEUIIINX BEHIECTB (ITUJIEH,
aleTuJIcH,

TIIAIepuH, (EeHo,
dbopmanbaerua, yKCycHas
KHUCJIOTa, TJIWIIWH,

yrapHblii ras, YIJIEKHACIbBIA a3,
aMMHaK, TallleHas W3BECTb,
HeramieHass W3BECTh, IUThEBas
cola W JAPYrux), COCTaBJISATh
(hopMyIIBI HEOPTaHUYECKUX H
OPraHWYeCKUX BEIIECTB,
YpaBHECHUS

XUMUYECKAX PEaKIUH,
OOBSICHATL HX CMBEICII,
MOJTBEPKIATh

XapaKTepHbIC XUMHUICCKHIE
CBOIICTBA BEIIECTB
COOTBETCTBYIOITMH
AKCIIEPUMEHTAMH | 3aITUCIMU
YpaBHEHHI XHUMHUYECKHX PEaKIIHil;
- YMETh YCTaHABJIMBATH
MPUHAJICKHOCTh  W3YYCHHBIX
HEOPraHUYECKUX |
OPraHUYeCKHX BEIIECTB K
OIpeIeTICHHBIM

KJlaccaM W TpyImnam
COCMHEHUH, XapaKTEePU30BaTh
WX COCTaB H

Ba)KHEHMIIIE CBOICTBA;
OTIPENIETIATh BHUIIBI XUMHUUYECKHUX
CBs3ei
(koBaJICHTHASI,
MeTaJuTHIecKas,
THIIBI
KPHUCTAJUTMYECKUX  PEIICTOK
BEILIECTB,  KJIACCU(MUIIMPOBATH
XUMHUYECKUE PEaKLIUH;

- copMHPOBATH MIPEACTABICHUS:
0 MaTepHaIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX U
M03HABAEMOCTH SIBJICHUMN
MPUPObI; O MECTE U

3HAYEHUU XUMHUH B CHUCTEME
€CTECTBEHHBIX HAayK U €€ pOJU
B

obecre4eHn yCTONYHBOTO
pa3BUTHUsI YEJIOBEUECTBA: B

HOHHas,
BOJIOPOJIHAN ),




pelieHun
MpoOJeM  JKOJIOTHYECKOM,
SHEPreTUYECKOM W NUIIEBOU
0e30IacCHOCTH, B Ppa3BUTUHU
MEIWIIMHBI, CO3/JaHUU HOBBIX
MaTEpHUaIoB, HOBBIX
UCTOYHUKOB DHEPrUH, B
obecrieueHun

parroHaIbHOTO
MIPUPOJIOTIONL30BAHUS, B
(hOopMUPOBAHUHI MUPOBO33PECHHUS
u  o0mel KylbTyphl
YelioBeKa, a Takke
AKOJIOTUYECKH 000CHOBAHHOTO
OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOIHOI cpeie;

- BJIAJIETh CHCTEMOU
XUMHUYECKUX 3HAHUH, KOTOpas
BKJTFOYAET:

OCHOBOTIOJIAT AFOIIIAE TIOHSTHS
(JTOTIOJTHUTENTEHO K CHCTEME
MMOHSTHMN

0a30BOro0 YpOBHS) - M30TOIIBI,
OCHOBHOE€ U BO30YXIECHHOE
COCTOSIHUE  aToMa,
rudpuan3anuss  aTOMHBIX
opburanei,

xuMudeckas cBs3b (" "u
" KpaTHbIE CBSI3HM), MOJIApHAs
KOHIICHTpAIUs, CTPYKTypHAas
dbopmyna, u3omepus
(cTpyKTYypHas,

reoMeTpuueckas  (IIMC-TpaHC-
U30MEpHs), THIIbI
XUMUYECKUX

peaknuii (romMo- H
reTepOreHHbIe, 00paTUMbIE M
HeoOpaTHUMEIE),

pacTBOpPHI (MICTUHHBIC,
JIUCTIIEPCHBIC CHCTEMBI),
KPHCTaJUIOTUPATHI,

CTENEHb JWCCOILIMAIINH,
AIIEKTPOJIN3, KPEKHHT,
pubOPMUHT);

TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HAHUS,
JeKale B OCHOBE TMOHUMAaHUS
MPUYUHHOCTH M CHUCTEMHOCTH
XUMHYECKUX SIBICHUH,
COBPEMEHHBIE TPEACTaBICHUS O
CTpPOEHUU

BEIIECTBA HA AaTOMHOM,




MOJIEKYJIIPHOM U
HAJIMOJICKYJISIPHOM

YPOBHSIX; MPEACTaBICHUS O
MEXaHU3MaX XHUMHUYECKUX
peakuuu,

TEPMOJMHAMUYECKUX U
KHHETUYICCKUX
3aKOHOMEPHOCTAX HUX
MPOTEKAHUS, O XUMHUYECKOM
PaBHOBECHH, JMCIIEPCHBIX
CHUCTEMAX,

(haKTOJIOTHUYECKHE CBEIACHUS O
CBOWCTBAX, COCTaBE, MOJIYYCHUU
u

0€301acHOM HCIIOJIb30BAHUH
BOKHEUIIIMX HEOPraHUYECKHX U
OpraHUYeCcKUX BEUIECTB B OBITY
U TIPAKTUYECKON JESITeIbHOCTH
YyeloBeKa;  OOIIUMX  Hay4yHBIX
NPUHIMIIAX ~ XUMHUYIECKOTO
MPOM3BOJCTBA (HA TIPUMEPE
MPOU3BOACTBA CEPHOM KHCIIOTHI,
aMMUaka, MeTaHoJja, nepepadoTKu
He(Tn);

- yMeTh TPOBOJUTH PACUETHI
Mo XUMHUYECKUM QopMmynaM u
YpaBHEHUSAM  XHUMHUYECKHX
peakuuii ¢  HCHOJIb30BaHHEM
(Gu3MYecKuX BeTUYUH (Macchl,
oObeMa Ta30B, KOJHUYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX
BELIECTBA C KOJUYECTBEHHOI
CTOPOHBI: pacyeThl IO
HAXO0XJICHUIO XUMHUYECKOM
hopMyIIBI

BEIIECTBA; pacueThl MaccChl
(oObeMa, KoJIMUECTBA BEIIECTBA)
MPOJIYKTA PEAKIUH, €CIIU OJTHO U3
MCXOJHBIX BEIIECTB JaHO B BUJE
pacTBopa € OIPEIEICHHOMN
MacCOBOU HoJjei
pPacTBOPEHHOTO

BElIECTBA WJIM JaHO B
U30BITKE (UMEEeT TPUMECH);
pacyeTsl

MaccoBOil WM OOBEMHOHN HOIH
BBIXOZa TPOAYKTa pEaKIuu;
pacueTsl TerioBoro 3ddexra
peakiuii, 00beMHBIX OTHOIIECHUI
rasos;

- yMeTh BBISBIATH
XapakTepHbIe TPU3HAKH U
B3aMMOCBSI3b




W3YYEHHBIX TMOHSTUN, MPUMEHSITh
COOTBETCTBYIOIIUE TOHITHUS MpPU
OIMCAaHUU CTPOCHUS U CBOMCTB
HEOPraHWYeCKUX M OPraHUIECKUX
BEILECTB U UX IIPEBPALLECHUN;
BBISIBJISITH B3aIMOCBSI3b
XUMHYECKHX

3HAHWH C NOHITUSIMH U
MIPEACTABICHUSIMU JPYTHX
MPEIMETOB JIJIS

0oyiee  0CO3HAHHOTO
MIOHUMAaHHUS U OOBICHCHUS
CYIIIHOCTH

MaTepHAIBbHOTO E€IWHCTBA
MHpa; HCIOJIb30BaTh
CHCTEMHBIC

XUMHAYECKHE 3HAHHS IS
OOBSICHCHHUST |
MIPOTHO3HPOBAHUS

SIBIICHUI, IMEIOIIHX
€CTECTBEHHOHAYUHYIO MPUPOIY;

- YMETh HCIIOJIb30BaTh
HaNMEHOBAHUS XUMHUUYCCKUX
COeqUHEHNN

MEXKIYHAPOJHOTO COI03a
TEOPETUYECKON W TPUKIIATHOU
XUMHHU U

TPUBUAJbHBIC HA3BAHMS BEILECTB,
OTHOCAIINUXCA K W3YYEHHBIM
KJlaccaM  OpPraHH4YecKuxX |
HEOPraHWYECKUX  COCIUHEHMI;
KCI0JIb30BAaTh XUMHUYECKYIO
CHUMBOJIMKY JJIsI COCTaBJICHUS
hopmy

HEOPraHWYECKUX  BEILECTB,
MOJICKYJISIPHBIX U
CTPYKTYPHBIX

(pa3BepHYTHIX, COKpAaIlEHHbIX
u CKEJICTHBIX) bopmyn
OPraHMYECKUX BEIIECTB;
COCTaBJISITh ypPaBHEHUS
XUMHYECKUX

peakuMii W packpelBaTh  HUX
CYIIHOCTh:  OKHCJIMTEJIHHO-
BOCCTAHOBUTEIIbHBIX  pEaKIMil
MOCPEACTBOM  COCTAaBJIEHUS
AIIEKTPOHHOTO OallaHca 3TUX
peaKkuui; peakuui HOHHOTO
oOmeHa

MyTEM COCTaBJICHUS UX
MOJHBIX W  COKPAIIEHHBIX
MOHHBIX

YpaBHEHUH; PEaKUUi T'MAPOJIN3A,




peakuii KOMIUIEKCO0Opa30BaHUs
(Ha mpumepe
TUAPOKCOKOMILIEKCOB

MHKA W aJTIOMUHUS);
MOATBEPXKIATh XapaKTePHBIC
XHUMHUYCCKUC

CBOICTBAa BEILIECTB
COOTBETCTBYIOIIUMU
OKCIIEPUMEHTAMU U

3aMUCSIMH YPAaBHEHUN XUMHUYCCKUX
peakuui;

- YMETh KIACCHU(PHUINPOBATH
HEOPTaHWYECKUE W OPraHUYCCKHE
BEIIECTBA M XMMHUYECCKHE
PEaKIuu, CaMOCTOSTEIIBHO
BBIOUpATh

OCHOBAaHUS W KPHUTECPUH IS
KJIaccu(PUKanuy  U3ydaeMbIX
XHMUYECKHX OOBEKTOB;
XapaKTEepPU30BaTh COCTaB M
BaKHEHIIIHE

CBONCTBA BEIIECTB,
MIPUHAUISKANTUX K OTIPEICIICHHBIM
KJlaccam |

rpynmnaM CoeauHeHu (MpOoCThIe
BEIIIECTBA, OKCHU[IbI, THAPOKCHU/IBI,
COJIM; YIJIEBOJOPOJBI, TPOCTHIC
3hupel, COUPTH, (DEHOJIBI,
aJbJCTU/IBI, KETOHHI,
KapOOHOBBIC KHCIIOTBI, CIIOKHBIC
3hupHI,

JKUPBI, YIJICBOJBI, aMUHBI,
aMHUHOKHCIIOTBI, OCJIKH);
MIPUMEHSATH

3HAHHUS O COCTABE U CBOMCTBAX
BEILIECTB JIJIsl DKCIIEPUMEHTAIbHOM
MIPOBEPKH THIIOTE3 OTHOCHTEIHHO
3aKOHOMEPHOCTEH TPOTEKAHMS
XUMHUYECKUX PEaKIui |
MIPOTHO3MPOBAHUS

BO3MOJKHOCTEH HX
OCYIIECTBIICHNUS,

- yMeThb TOJTBEPXKIaTh Ha
KOHKPETHBIX TpHMepax
Xapakrep

3aBUCUMOCTH  PEaKIIMOHHOM
CHOCOOHOCTM ~ OpPraHUYECKHUX
COCMHEHUH OT KPaTHOCTH U THIIA
koBaneHTHOH cBsi3u (" "u "),
B3aMMHOT'O BIIMSIHUSI aTOMOB U
TPYIII aTOMOB B MOJIEKYJax; a
TaKxKe

OT  0COOeHHOCTEM
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pealMzalud  pa3IMYHBIX
MEXaHHU3MOB

IIPOTEKaHUs PEaKLIUH;

- YMEThb XapaKTepU30BaThb
AJIEKTPOHHOE CTPOEHHUE AaTOMOB
(B

OCHOBHOM M BO30YXIEHHOM
COCTOSIHUM) U HOHOB
XUMHYECKUX

aneMeHToB 1 - 4 mepuosoB
Ilepnoanueckoit cucremsr J[.H.
MenneneeBa U MX BaJCHTHBIE
BO3MOYHOCTH, HCHOJIb3Ys
MOHSTHS

"s", "p", "d-snexrponubie"
opOuTaly, dHEPreTU4ecKue
YPOBHU;

OOBSACHATHh 3aKOHOMEPHOCTHU
W3MEHEHUs1 CBOMCTB
XUMHYECKUX

AIIEMEHTOB M 00pa3yeMbIX MU
COCIMHEHUN MO0 MEPHOJaM H

rpynmau;
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OK 02. Ucnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHATN3a U
MHTEpIpETaIH
uHpOpMaLUU U
nH(pOpPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 337144
npodeccHoHATBHO N
JEeATEIbHOCTH

B o6Gnactu nieaHoCTH
HAYYHOT'O TMO3HAHUS:
c(hOpMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W
0OLIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JAHAJIOTE
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIMKYIBTYPHOM MHPE;
COBEPIIICHCTBOBAHUE
SA3BIKOBOM M YUTATEIBCKOMN
KYJIBTYPBI KaK CPEACTBA
B3aUMOJICUCTBHUS MEKITY
JIOJIbMU U TIO3HAHUS MUPA;
- OCO3HaHUE IEHHOCTH
HAYy4YHOW JIEATEIIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MIPOCKTHYIO U
HCCIIEA0BATEBCKYIO
JeSITeTbHOCTh
WMHAUBUAYAJIbHO U B
rpynne;

OBiagenue
YHHUBEpPCaIbHBIMU
y4eOHBIMU
MO03HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHhopMaIuei:
- BJIAJICTh HaBBIKAMHU
noJIydyeHus: THpOpMaIuu 13
MCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJILHO
OCYILIECTBIISITH TIOUCK,
aHaJIU3, CUCTEMAaTH3aIUIO U
UHTEPIIPETALNIO
uH(GOPMAIIUU PA3TUIHBIX
BHJIOB U (hopM
MPEJICTaBICHNUS,

- C03/1aBaThb TEKCTHl B
pa3inuuHbIX dopmaTax C
y4€TOM Ha3HAYEeHUS
uH(bOPMALlUK U TEIEeBOU
ayJIUTOpUH, BBIOHpas
ONTUMABHYIO (hOpMYy
MPEJICTaBICHUS U
BU3YalIU3allHH;

- OLICHUBATD
JIOCTOBEPHOCT,
JETUTUMHOCTD

- YMCTh IUJIAHUPOBATHL U
BBIIOJHATE XUMHYCCKHI

OKCIIEPUMEHT
(mpeBpallleHus  OPraHUYEeCKUX
BCIIECCTB TMpPU  HArpEeBaHUH,

MOJIyYCHUE JTUJICHA U H3yYCHHE
€ro CBOMCTB, Ka4eCTBCHHBIC
pEaKIuu Ha abIACTUIbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; ICHATypaIus
OEIKOB IpU HarpeBaHUH,
[IBETHBIC PEAKIUU OEJIKOB;
MIPOBOJINTH

peakiy HOHHOTO OOMEHa,
OTIPEIICIIATE CPETy BOTHBIX
pPacTBOpOB,

KaueCTBCHHBIC pEaKIUd Ha
cynbdar-, kapOoHAT- U
XJTOPH/I-

AHWOHBI, HA KATHOH aMMOHHUS;
pelIaTh SKCIEePUMEHTATbHBIC
3a/1aun

no temMam "Mertamisl" u
"Hemeramnsl") B COOTBETCTBUHU
c

MpaBUJIAMU TEXHUKH
0€30TaCHOCTH MPU 0OPAIEHUH C
BELIECTBAMU

U J1abopaToOpHBIM
000pyZI0BaHNEM; TMPEICTABIATD

pe3yabTaThl
XUMHYECKOTO OSKCIIEpUMEHTa B
dbopMe 3amucH ypaBHEHHI

COOTBETCTBYIOIIUX PEAKIUI U
(bopMyIHUpOBaTh BHIBOJBI HA
OCHOBE

ITHUX PE3yJIbTATOB;

- YMETh aHAJIM3UPOBATH
XAMUYECKYI0 HH(OpMAaIHIO,
MOJTy4aeMyEO

U3 pa3HbIX MCTOYHHUKOB (CPEICTB
MaccoBO¥ MH(OpPMAIIUHU, CETh
WuTtepHer u npyrue);

- BIIAJCTh OCHOBHBIMH METOJIaMU
HAyYHOTO TO3HAHUS BEIIECTB H
XUMHUYECKUX SBICHUN
(mabnrofeHue, M3MEpeHue,
HKCIIEPUMEHT,

MOJETUPOBAHUE);

- yMeTh TPOBOJUTH PACUYEThHI
Mo XUMHYECKUM QopMynaM U

YpaBHCHHUAM XUMHUYCCKUX
peaKI_II/Iﬁ C HUCIIOJIB30BaAHHUEM
(I)I/ISI/I‘-ICCKI/IX BCIINYHMH,

12




uHpopManuu, ee
COOTBETCTBHUE MPABOBBIM U
MOPaJIbHO-3THYECKHM
HOpMaMm;

- HCHOJb30BaTh CPENCTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTMM B pELICHUU
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C
coOmroeHreM TpeOoBaHUt
SPTrOHOMHKH, TEXHHUKH
0€30I1aCHOCTH, THTHEHEI,
pecypcocOepekeHus,
NPAaBOBBIX W JTHYECKUX
HOpPM, HOPM
UH(GOPMALMOHHON
0€e30I1aCHOCTH;

-BJIQ/ICTh HABBIKAMHU
pacrio3HaBaHUs U 3aIIATHI
nHpopmanuy,
nHpOpMaLMOHHON
0€30ITaCHOCTH JINYHOCTH,

XApaKTEPU3YIOLIIUX  BELIECTBA
C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HopMaJbHbIE

YCIIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA;  MCIOJIb30BATh
CHUCTEMHbIE

XUMHAYECKHE 3HAHHS JUISA
IIPUHATHS PELICHUHA B
KOHKPETHBIX

JKU3HCHHBIX CUTYaIUsX,
CBS3aHHBIX C BEHIECTBAMU W
170'¢

NPUMEHEHHUEM; - YMETh
CaMOCTOSATENBHO IJIAHUPOBATh U
MIPOBOJNTh XUMHUYSCKUN
AKCHEPUMEHT (TIOJy4eHUE U
W3y4YEHHE CBOWCTB
HEOPraHUYECKUX U

OpPraHNYEeCKHUX BEIIECTB,
Ka4eCTBEHHBIC PEaKIIH
YII€BOJA0POJIOB

Pa3NUYHBIX KJIACCOB H
KHCJIOPOICOICPIKAIINX
OpPraHUYEeCKHUX

BELIECTB, pElICHNE
AKCIEPUMEHTAIbHBIX 33434 IO
pacro3HaBaHUIO

HEOPraHUYECKUX U
OpraHWYeCKUX BEIIECTB) C
COOJII0IEHNEM

mpaBuJ1 6€301aCHOTO OOpAIICHHS C
BELIECTBAaMU U J1a00PATOPHBIM
000pyI0BaHUEM,
bopmMyIMpoBaTh
UCCIIeIOBaHUS,
MPEIOCTABIATh B Pa3IUYHON
dbopMe pe3ynbTaThl
AKCIEPUMEHTA,

aHAIM3UPOBATH U OIICHUBATh MX
JIOCTOBEPHOCTH;

- YyMETb OCYIIECTBISATH
I[eJICHAIIPABJICHHBIN MTOUCK
XUMHUYECKON

nH(GOPMALlUK B Pa3IUYHBIX
UCTOYHUKAX (HaydHass M y4eOHO-
Hay4yHas JUTepaTypa, CpelacTBa
MaccoBoil HHpopMaIMM, CeTh
WHTtepHeT u apyrue),
KPUTHYECKH aHATM3UPOBATH

e

XUMUYECKYIO
uHpopMaluio, TepepadbaThIBaTh
€e U HCIOJIb30BaTh B

COOTBETCTBHU C IIOCTaBJICHHOM
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OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATh 1
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K
CaMOPa3BUTHIO,
CaMOCTOSITEIHPHOCTH U
CaMOOTIPEIETIEHHUIO;
-OBJIaJICHNE HAaBBIKAMH
yueOHo-
HCCIIEJ0BATEIIHLCKOM,
MPOEKTHOM M COLIMAIBLHOMN
JeSTENbHOCTH;

OBiagenue
YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMHU:

0) coBMecTHas
JeSATEIbHOCTD:

-[IOHUMaTh U
UCII0JIb30BaTh
PEUMYIIECTBA KOMaHIHOM
Y UHJUBUYyaJIbHOU
paboThl;- MPUHUMATD LEIH
COBMECTHOM JESATENbHOCTH,
OpPraHu30BbIBaTh U
KOOPJAUHHUPOBATH JIEHCTBUS
0 €€ IOCTUKEHUIO:
COCTaBJIATH IJIaH
JNEUCTBUM, pacIpeneisaTh
pOJM C Y4ETOM MHEHUU
Y4aCTHUKOB 00CYXKIaTh
pe3ynbTaThl COBMECTHOU
paboThI;- KOOPAMHUPOBATH
U BBITIOJHATH paboTy B
YCIIOBUSIX peabHOrO,
BUPTYaAJILHOTO U
KOMOMHHPOBAaHHOTO
B3aUMOJICHCTBUS;

- OCYUIECTBJISITH

y4ueOHOM 3a/1auei;

-  BIAJETh CHUCTEMOM 3HAHUU O
METOJIaX HAy4YHOrO IO3HAHUSA
SABJICHUM IPUPOJIBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax "

YMEHUSMH TPUMEHATH JTH
3HaHUS TpHU
AKCHEPUMEHTAIBHOM
HUCCIICIOBAHNH BEILECTB U JIJISI
00BICHEHHUS XUMHYECKUX
SIBIICHHI,

MMEIOIUX MECTO B MPHUPOJE
MPAKTUYECKON  JEATEIIbHOCTH
YeJ0BeKa U B TOBCEIHEBHOM
JKU3HU,

- YMCTh IUNIAaHUPOBATHL U
BBIIOJHATh, XUMHYECKHI

DKCIIEPUMEHT
(mpeBpallleHUs  OPraHUYECKUX
BEIIECTB INPH  HArpeBaHUH,

MOJIyYCHUE STUJICHA W H3yICHHE
€ro CBOMCTB, KaUCCTBEHHBIC
peaKkuu Ha ambIerubl, Kpaxma,
YKCYCHYIO KUCJIOTY; IeHaTyparus
OCNKOB MpU HarpeBaHUH,
[[BETHBIE PEAKINH OEJIKOB;
MIPOBOJUTD

peakiny HOHHOTO OOMEHa,
OTPENEINATh CPeLy BOJHBIX
pacTBOpOB,

KayeCTBEHHbIE pEaKklUHUUd Ha
cynbdar-, kapOoHaT- H
XJIOPU/I-

AQHUOHBI, HA KATUOH aMMOHHUSI;
peliaTh SKCIIepUMEHTaIbHbIC
3agauyd Mo TemMaM ''Mertayier"
n "Hemeramnel") B
COOTBETCTBUU C

MpaBUJIAMU TEXHUKH
0€301acCHOCTH MPU 0OPaIEHUH C
BEIIECTBAMU

U 1abopaTopHBIM
o0opysoBaHUEM; TPEICTABIATH
pe3yabTaThl

XUMHYECKOTO JKCIEPUMEHTa B
dbopMe 3ammucH ypaBHEHMI
COOTBETCTBYIOIIUX PEAKIUN U
dbopMynupOBaTh BHIBOJIBI Ha
OCHOBE

ATHX PE3yIbTaTOB;

-yMETh CaMOCTOSTEIHHO
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OK 07. ConeyicTBOBaThL
COXPAHEHUIO OKPYKAIOIIEH
cpensl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIIMMATa,
MIPUHIIMUIIBI OEPEKITUBOTO
MIPOM3BO/ICTBA, Y(HEKTUBHO
IeNCTBOBAaTh
Ype3BbIYAHBIX CUTYALHIX

MO3UTUBHOE
CTpaTeruueckoe IOBEJCHHE
B Pa3JIMYHBIX CUTYALMSIX,
MPOSIBJSITH TBOPUECTBO U
BOOOpakeHue, ObITh
MHULIUATUBHBIM
Osnanenue
YHUBEPCATbHBIMHU
peryasiTUBHBIMHU
JICACTBUSIMU:

T') IPUHATHE ce0s U IPYTHX
JIOJEN:

- MPUHUMATh MOTHBBI U
apryMEHTBI IPYTUX JIFOAEH
IIPU aHaJIU3€ Pe3yJIbTaTOB
NeSITENIbHOCTH;

- IPU3HABATh CBOE MPAaBO U
IIPaBO JAPYTUX JIFOAEH HA
OIINOKU;

- pa3BUBATH CIIOCOOHOCTH
TIOHUMATh MHP C TTO3UIIUN
JPYroro 4eioBeKa;

B 0061acTH 5K0JIOrHYECKOr0
BOCIIUTAHHUS:

- c(OpMHUPOBAHHOCTH
9KOJIOTUYECKON KYJIBTYPHI,
IMOHUMAaHUE BIIUSHHS
COIIMATLHO-9KOHOMHYECKHX
MPOIECCOB Ha COCTOSIHUE
MPUPOJAHON M COLMATBHOMN
Cpelbl, OCO3HAHUE
rJ100aIbHOTO XapakTepa
9KOJIOTHYECKHUX TTPOoOIeM;

- TUIAHUPOBAHUE U
OCYILECTBJIEHUE JICUCTBUN B
OKpYXarolllel cpefie Ha
OCHOBE 3HaHHUS IIeleH
YCTOMUYMBOTO Pa3BUTHS
YeJIOBEUYECTBA; aKTHBHOE
HEIIPUSTUE JCHCTBUH,
NPUHOCSIINX Bpea
OKpYKarollen cpene;

- YMEHHUE MPOTHO3UPOBATH
HEOIaronpusTHbIC
9KOJIOTHYECKHUE
MOCIICACTBUS
NpeANPUHUMAEMBIX

IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUI

AKCIEPUMEHT (TIOJy4EeHUE U
M3y4YEHHUE CBOWCTB
HEOPraHUYECKUX U

OpraHUYECKHUX BEILECTB,
KayeCTBEHHbIE PEAKIINU
YIJI€BOA0POJIOB

pa3IMyYHbIX KJIaccoB H
KHUCJIOPOICOAEpIKAILUX
OpraHUYeCcKUX

BELIECTB, pEIICHNE
AKCIEPUMEHTAIbHBIX 33434 IO
pacrno3HaBaHUIO

HEOpPraHUYeCKux u
OpraHMYeCcKHUX BEIIECTB) C
COOJII0IEHUEM

IpaBmJI 0€30MacHOT0 OOpAIEHUS C
BELIECTBAaMU U J1a00PATOPHBIM
000pyI0BaHUEM,
dbopMynupoBaTth
HCCIIEIOBaHUS,
MPEIOCTABIISITE B Pa3IMYHOU
dbopme pe3ynbTaThl
IKCIIEPUMEHTA,

aHAJIM3UPOBATh U OLIEHUBATh UX
JIOCTOBEPHOCTH;

Lean

- c(hopMHUpOBaTh MPEACTaBICHUSA:
0 XMMHYECKOH COCTaBJIAIOICH
€CTECTBEHHOHAYYHOU KapTHHbI
MHUpa, POJIM XMMHHM B TO3HAHHUU
ABJICHUN TIpUPOJBI, B
(OpMHUPOBAHUN MBIIUICHUS U
KYJIBTYPbI

JMYHOCTH, €€ (DYHKIMOHAJIBbHON
IPaMOTHOCTH, HEOOXOJIUMOMN JUIs
pELICHNs NPAKTHUYECKUX 3a1ad U
HKOJIOTUYECKH O0OOCHOBAHHOTO
OTHOLICHMSI K CBOEMY 3/10POBBIO U
IIPUPOJIHOM Cpee;

- yMeTh coOiroaTh IMpaBHiia
HKOJIOTHYECKHU 11€71€C000pa3HOTO
MOBEJICHUS B OBITY M TPYAOBOI
JIeATEIbHOCTH B LIEJIAX
COXpaHEHUs

CBOETO 3J10pOBbS U
OKpYKaIOIleW INPUPOJHON CpElbI;
YUUTBIBaTh

OIIaCHOCTb BO3JICHCTBUSA Ha
JKUBBIE OpraHU3MBI
OIIPENEIIEHHBIX

BEILIECTB, MTOHUMAsl CMBICII
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TIK 2.2. IloaroraBnuBaTh
TEXHUYECKUE JOKYMEHTHI U
COOTBETCTBYIOIIME 0Opa3Ibl
MIPOAYKITAN TSI
MPEAOCTABJICHHS B
HCIBITATELHBIE
abopaTopuu st
MPOBEACHUS CEPTHPUKALINH

JEHCTBUM, IPEAOTBPAILATh
ux;

-paclIMpeHue OmbITA
JIEATEIIbHOCTH
AKOJIOTUYECKOMN
HaIlpaBJIEHHOCTH;

- OBJIJICHUE HaBbIKAMU
yuebHo-
HCCIIEIOBATEIBCKOM,
MIPOEKTHOM U COLIMATIbHOM
JIEATEIIbHOCTH;

BJIaJICHHE OCHOBHBIMHU
METOJaMH Hay4YHOTO
TIO3HAHUS, HCIIOJIb3YEMbIMU
B XMMUU: HAOIIOJICHNE,
OTIMCaHKe, U3MEPEHUE,
OKCIICPUMEHT; YMEHHE
00pabaThIBaTh, OOBACHATH
pe3yibTaThl IPOBEACHHBIX
OTIBITOB U JIEJIaTh BHIBO/IBI,
TOTOBHOCTH U CIIOCOOHOCTb
PUMEHSTh METO/IbI
TIO3HAHUS TIPU PEIICHUH
NPaKTUYECKUX 3214

- chopMHpPOBAaHHOCTH
YMEHHUS 1aBaTh
KOJIMYECTBEHHBIC OIICHKH U
MPOBOAUTH PACUETHI 110
XUMUYECKUM (HOpMyIiaM 1
YpaBHEHHSIM

MoKazaressi NpeaesibHON
JIOITYyCTUMOU

KOHUEHTpALIUK; - YMETh
MIPOTHO3UPOBATH, AHATU3UPOBATH
Y OLICHUBATH C MO3ULIHI

JKOJIOTHYCCKOM  0Ee30I1acCHOCTH
MOCJEACTBUS  OBITOBOH H
MPOU3BOJACTBEHHOMN

JIeATEIIBHOCTH  YEJIOBEKA,
CBSI3aHHOU C

nepepaboOTKON BEIIECTB;
WCIIOJIb30BATh TOJIYYCHHBIC
3HAHUS IS

MIPUHSATHS TPAMOTHBIX PElIeHUN
poOJIeM B CUTYAIIUSX, CBI3aHHBIX
C XUMHEH;

- YMETh 0CO3HaBaTh OMACHOCTh
BO3JICUCTBHUS HA >KUBEIE
OpPraHu3MbI

OTIPE/ICTICHHBIX BEIIECTB, TOHUMAS
CMBICIT TIOKa3aTess MpeIeIbHON
JIOTTYCTUMOW KOHIIGHTpAIluU, 1
MOSICHATh Ha MpUMeEpax CrocoObl
YMEHBIIEHUS W TPEIOTBpAICHUS
X BPEIHOTO BO3JECHCTBHUSI Ha
OpraHu3M 4YeJIOBEKa.

- BJIaJICHHE OCHOBOIIOJIAraloIMMHU
XUMHYECKUMHU MMOHATUSIMH,
TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE
M0JIb30BAHUE XUMUYECKOI
TEPMUHOJIOTUEH U CUMBOJIMKOM

- chopMHUpPOBAaHHOCTH
MPEJICTAaBICHU O MECTEe XUMUHU B
COBPEMEHHOUN HAyYHOU KapTUHE
MUpa, B podheccuoHanbHOMI
JESITENIbHOCTH;

MOHUMAaHHE POJIH XUMHH B
dbopMupoBaHUU KPYro3opa u
(GyHKIIMOHATBHOU TPaMOTHOCTH
YeJI0BeKa Uil pelIeHUs
MPaKTUYECKUX 33]1a4, B TOM YHCIIE
npodeccrnoHanbHO M
HaIpaBJIE€HHOCTH

- BIIQJICHHE MIPaBUJIAMU TEXHUKH
0€30MMacHOCTH MPH UCTIOJIH30BAHUH
XUMHUYECKUX BEUIECTB
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHON JUCIATLIAHBI

2.1. O6beM 0011e00pa30BATENBLHOI JUCHUILIMHBI M BUAbI Y4e€0HOI padoThl

Bua yueOHo# paGoThl O0bem yacoB

O06BeM 00pa3zoBaTeIbHOM MPOTPAMMBI TUCITUILTHHBI 78
B TOM 4YHCIJIC:

TEOPETUUECKHE 3AHATHS 30

7a00paTOPHBIC U TPAKTUYECKUEC 3aHATHUS 48
[TpodeccrnonaabHO OPUEHTUPOBAHHOE COJICPKAHUE 42
B TOM 4YHUCJIC:

TEOPETUUECKUAE 3AHATHS 8

MIPAKTUYECKHUE 3aHATHS 22

nabopaTopHbIe PabOTHI 12
[Ipomexyrounas  arrectauuss B  Qopme 3auera / 2
TG hepeHInPOBaHHOTO 3aueTa
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HanmenoBanue pa3nennos u tem

Conepxxanue yaeOHOro MaTepuaia (OCHOBHOE U MPO(HECCHOHAIBHO-
OPUEHTHPOBAHHOE), TA00OPATOPHBIC U MPAKTHUECKUE 3aHATUS

O0BeM
4acoB

®opmMmupyemsle
oOmue u
npodeccuoHaIbHbIE
KOMIETEHIHH

2

4

1 cemectp

Pa3nes 1. OcHOBBI CTPOEHHUSI BellecTBA

5 (-12)

Tema 1.1.
CtpoeHune aTOMOB XUMHUYECKUX
AJIEMEHTOB W MPUPOJIA XUMUIESCKON
CBSI3U

Conep:kanue y4e0HOro MaTepuaia/mpodeccuoHaIbLHO-
OPHEHTHPOBAHHOE COEP:KAHME:

4(-12)

CoBpemeHHast MOJIeNIb CTPOEHHSI aToMa. DJIEKTPOHHAs KOH(UTYpalys aToma.
Knaccugukaius XAMHUECKUX JIEMEHTOB (s-, P-, d-37eMenTsl). BaneHTHbIC
3JIEKTPOHBI. BalEHTHOCTE. DNEKTPOHHAS IPUPOJA XUMUYECKON CBSI3U.
DnexTpooTpuLaTenbHOCTh. KoBaneHTHas cBs3b, €€ pa3HOBUIHOCTH U
MEXaHU3MBbl 00pa3oBaHus (0OMEHHBIN U TOHOPHO-aKLl enTOpHBIN). MoHHas
CBs3b. MeTamuinueckas cBsA3b. BogopoaHas cBsi3b. MeXMOJIEKYIISIpHbBIE
B3auMOJIeiCTBUS. M30TOTIBI, OCHOBHOE M BO30YXJICHHOE COCTOSTHUE aTOMa,
ruOpUIM3aIisl AaTOMHBIX OpOUTANICH.

IIpakTyeckoe 3auarue Ne 1

Pewenue npaxmuueckux 3a0anuii Ha cocmasienue 31eKmpOHHO-
epaghuuecxux hopmyn snemenmos 1—4 nepuodos. Pewenue 3a0anuii na
UCNONb308AHUE XUMUYECKOU CUMBONUKY U HA3BAHULL COCOUHEHUL NO
HOMEHKIAmMype MeNCOYHAPOOHO20 COI03a MeopemudecKoll U NPUKIAOHON
XUMUU U MPUBUATLHBIX HA38AHULL OISL COCMABLEHUSL XUMUYECKUX popmy
08YXAMOMHBIX COeOUHeHUL (OKCUO08, CYIbPUO08, 2UOPUO08 U M.N.) U Opyeux
HeOp2aHu4ecKux coeOUHeHULl OMOeIbHbIX KIACCO8.

OK 01
[IK 2.2

Tema 1.2.
[Tepunoandeckuit 3aKOH U TabIUIA
. 1. MeHnaeneeBa

Conepxxanue y4eOHOro MarepuaJa:

IIpakTuyeckoe 3ansaTue Ne 2

[Tepuonnueckas cucreMa xuMudeckux iemeHToB J[.1. Menneneesa.
®usnueckuit cmbica [lepuoanueckoro 3axkona [[.M1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX AIIEMEHTOB, 00pa3yeMbIX
VMMM IPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUECKOTO 3ieMeHTa B [lepuoanueckoit cucreme. MUpoBO33peHUYECKOE U
Hay4yHoe 3HaueHue [lepuonnueckoro 3akona /.M. MenneneeBa. [Iporao3sl
J .. MenpaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

OK 01
OK 02
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Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTEPHU3alUI0 XUMHUCCKHUX JIEMEHTOB «MeTtalmndeckue /
HEMETAJUTMYECKUE CBOMCTBA, AIEKTPOOTPUIIATEIBHOCTD U CPOJICTBO K
OJICKTPOHY XUMHUYCCKUX 3JICMCHTOB B COOTBCTCTBHUEC C UX 3JICKTPOHHBIM
CTPOCHHEM U IOJIOKCHUEM B HepHOILHHGCKOﬁ CUCTEME XHUMHUYCCKUX
anemenToB J[.M. Meneneena.

Paznen 2 . Xumnueckue peakuuu

11 (1/8)

Tema 2.1.
THUIbl XUMHYECKUX pEaKIIHil

Conep:kanue y4e0HOro MaTepuaia/mpodeccuoHaIbLHO-
OPHEHTHPOBAHHOE COIePKAHME:

6 (-/4)

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIINI C Y4aCTHEM HEOPTaHUYECKUX
BemecTB. KonuecTBeHHBIC OTHOIICHHUS B XUMUH., OCHOBHEIE
KOJIMYECTBEHHBIEC 3aKOHBI B XUMHUU U PACUYETHI IO YPABHEHUSAM XUMHUYECKHX
peaknuii. Monb Kak eAuHMIIA KOJIMYECTBA BeliecTBa. MoJjispHas Macca.
3aKOHBI COXpaHEHHUsI MacChl U SHEPTUU. 3aKOH ABOTaapo. MosipHbIi 00beM
razoB. OTHOCHTENIbHAS TJIOTHOCTH Ta30B. Peakimm KoMIIeKkcooOpa30BaHHs C
ydacTHeM HEOPraHWYECKUX BEIIECTB (Ha MpUMepe THIPOKCOKOMITIIEKCOB
[IMHKA ¥ ATFOMUHUSA).

IIpakTyeckas padora Ne3

Cocmasnenue ypasHeHull peakyuii COeOUHeHUsl, PA3LONCEHUS, 3aMeUeHUs,
obmeHa. Ypasnenus peakyuil 20peHusi, UOHHO20 0OMeHA, OKUCTIeHUs1-
soccmarosnenus. Pacuem xonuuecmeenHbix Xapakmepucmuk UCXoOHbIX
gewecms u npooykmos peaxkyuu. Pacuem xonuvecmsennvlx xapaxmepucmur
NPOOYKmMa peaxkyuu cOeOUHeHUsl, ecii 0OHO U3 8euecms 0aHo 8 U3OblmKe
u/unu cooepxcum npumecu. Pacuem maccosotl unu o6vemHol 001u 8b1x00d
NPOOYKMA peaxyuu coeOUHeHUs Om meopemuyecku 603ModcHo2o. Pacuem
00veMublx omHouenull 2az08. Pacuem maccol (0o6vem, konuvecmeo
seujecmeaa) npooyKkma peakyuu, eciu 00OHO U3 eujecms 0aHo 8 euoe
pPacmeopa ¢ onpedeieHHOl MaccoBoll 00ell pACMEOPEHHO20 GeUleCmEd.

IIpakTuyeckas padora Ned

VpaeﬂeHuﬂ OKUCTIEHUA-B0CCMAHOBIEHUAL. CmeneHb OKUCJIEHUA. OKZ/ICJZZ/H’I’Zeﬂb u
60CCMAHOBUMEIDb. OKMC]ZMme]leO'SOCCWlaHOGlee]lebZe peakyuu 6 npupode,
I’lpOLBGOaCI’I’lGeHHle npoyeccax u chusHedeﬂmeﬂbHocmu OpP2AHUIMOB.
OKL[C]ZMm@]ZbHO-GOccmaHOGlee]ZbellZ nomeryuan cpedbl. COCI’I’ZCZB]Z@HH@ u
VPAasHUBaHuUue OKUCIUMENbHO-80CCIMAHOBUMENbHBIX PeAKYULl Memooom
91eKmMpOHH020 bananca. Tunuynvle HeopeaHuueckue OKUCIUMenu U

OK 01
K 2.2
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soccmaHosumeiiu. 9]Z€Kmp0ﬂu3 pacmeopos u pacniaeoe conell.

Tema 2.2
DNEKTPOTUTHYCCKAS JTUCCOITUAITUS
U UOHHBIN 0OMEH

Copep:xanue y4eOHOro MaTepuaJa/npogeccuoHaIbHO-
OPMEHTHPOBAHHOE CO/IePKAHUE:

5 (1/4)

Teopus snekmporumuueckou ouccoyuayuu. Peaxyuu wuonnoco obmena.
Cocmasnenue peakyuti UOHHO20 0OMeHA NymeM COCMABLEHUS. UX NOJHbIX U
COKPAUWeHHbIX UOHHBIX ypasHeHul. 1 uopoaus coneil. 3navenue 2uopoaiusa 8
buonoeuueckux — obmennvlx  npoyeccax. Ilpumenenue  eudpoauza
NPOMBIUULIEHHOCTU.

JlabopaTtopnas padora Nel
Peaxyuu cuoponusza

JlaGopaTtopHasi padora Ne2

Hccneoosanue cpedvl pacmeopos coneu, 00pA308AHHBIX CUTbHLIMU U
CabbIMU NPOMOIUMAMU, U UX PEAKYULL C pacmeopamu weioyu u kapbonama
nampus. CocmasneHue peakyuil 2UOpoIU3a CoJell.

OK 01
1K 2.2

Paznen 3.

CTpoeHne M CBOIICTBA HEOPTaHMYECKHUX BellleCTB

18 (4/8)

Tema 3.1.
Knaccudukanuys, HOMeHKIaTypa u
CTPOCHHE HEOPTaHHMYECKHIX
BEIICCTB

Conep:xanue yueOHOoro MaTtepuaJa/mpogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

6 (-/4)

IIpeamer Heoprannueckord XUMHH. B3anMOCBSI3b HEOPraHWYECKUX BEIECTB.
Knaccudukanus Heopranmdeckux BemiectB. [IpocThie U CI0KHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCHIIbI, THUIPOKCHUIBI, KHCIOTHI,
co). HoMeHknatypa u Ha3BaHME HEOPraHUYECKHUX BEIICCTB MCXOMS M3 UX
XUMHUYECKON (POPMYJIBI UM COCTaBICHUE XUMHUYECKON (HOpMYsIbl UCXOIs U3
Ha3BaHUs BEILIECTBA 10 MEXAYHAPOIHON WIIM TPUBUAILHONH HOMEHKJIATYPE.
MexMoseKyasapHble  B3auMojieicTBus. Kpucrammoruaparel. ArperaTHbIe
COCTOSIHMSL BemiecTBa. Kpucrammdyeckue u aMopdHBIC BeIIecTBa. THIIBI
KPUCTAUIMYECKUX  PEIICTOK (aToMHas, MOJICKYJIIpHAs, HOHHas,
MeTajuIndeckas). 3aBUCHMOCTh (U3MYECKMX CBOWCTB BEIIECTBA OT THIA
KPUCTAUIMYECKOW  pemieTkd.  [IpuuuHBl ~ MHOTOOOpa3usi  BEIICCTB.
CoBpeMeHHbIE TPEACTAaBICHUS O CTPOEHUU TBEPABIX, JKUJIKUX U
ra3000pa3HbIX BemiecTB. JKUIK1e KpUCTaIbI.

2

IIpakTnueckoe 3ansaTue Ne 5

Pewenue 3a0au na pacuem maccosotl 00u (MAccvl) XUMULECKO20 deMeHma
(coedunenus) 8 moaexyne (cmecu). Peuwenue npaxmuieckux 3a0aHutl no
KAAcCUpurayu, HOMEHKIAmype U XUMU4eckum popmynam HeopeaHudeckux

OK 01
OK 02
IIK 2.2.
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gewecms paziudHblX KiAcco8 (Ha3vléamb U COCMABIAMb QOPMYibl
XUMUYECKUX Beuecms, Onpeoesimb NPUHAOLEHCHOCb K KILACCY).
Hcmounuxku xumuueckou umgopmayuu (HayyHas u y4eOHO-HAYUHAA
Jqumepamypa, cpeocmea maccosou uHgopmayuu, cemv Mumepnem u
opyeue). Ilouck ungpopmayuu no Ha36aHUAM, UOEHMUPDUKAMOPAM,
CMPYKMYPHOLIM POPMYIAM.

Tema 3.2.
DduznKo-xuMHUECKHUE CBOMCTBA
HEOpPraHWYECKUX BEUIECTB

Conep:xanue y4eGHOro MaTepHaJia/nmpodeccuoHaIbLHO-
OpHEHTHPOBAHHOE COJeP:KAHHE:

9 (312)

Memannvi. Obwue ghuzuueckue u xumuueckue ceovicmea memannos. Cnocoowi
noayuenus.  3Hawenue  Memanio8 U HEMEemaulos 6  npupode U
JHCUBHeOesIMENIbHOCMU Yello8eKa U opeanusmos. Kopposzus memannos: 6uovl
KOppo3uu, cnocoowl 3aujumol Memaios on KOppo3uu.

2

Hememannvi. Obwue ¢usuueckue u Xxumuueckue C80UCMBA HEMEMALlo8.
Tunuunvie ceouicmea memannos I1Y-YII epynn. Kraccupurxauus u
HOMEHKIamypa  coeouneHuti Hememannos. Kpyeosopomuvr  OuocenHwvlx
91eMeHmOo8 8 npupooe.

XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPraHWYECKHX BEIIECTB
(OKCUIOB, THUJIPOKCHUIOB, KHUCIOT, COJed W Jp.). 3aKOHOMEPHOCTH B
U3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCITUHEHUH, BBICIIAX
OKCHJIOB M TUJJPOKCHJIOB.

IIpakTHuyeckue 3aHATHA Ne6

CocraBiicHHE YpaBHEHUH XUMWYECKUX PEAKIUHA C yJaCTHEM IPOCTBHIX H
CIOXHBIX HEOPraHMYECKHX BEIIECCTB: OKCHJIOB METAJIOB, HEMETAJIOB H
aM(OTEepHBIX  3JEMEHTOB, HEOPraHWYECKUX  KHCJIOT, OCHOBAaHUU M
aM(bOTEepHBIX TUIPOKCHUIIOB, HEOPTraHUUYECKUX COJICH, XapaKTEepPHU3YIOIIUX HX
CBOMCTBA.

Pemrenne npakTHKO-OpPUEHTHPOBAHHBIX TEOPETUYECCKUX 3aJJaHUN HAa CBOMCTBA
Y TIOJIyY€HHE HEOPTraHMYECKUX BEIIECTB.

OK 01
OK 02
K 2.2
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JlaboparopHble 3ansTust Ne 3
«Ceoticmea mMemanios u Hememailosy.
Hccnedosanue guzuneckux u XumMuyeckux c80UCmse Memaios U HeMemauios.

Pewenue skcnepumenmanvueix  3a0au  no  CEOUCMBAM — XUMUYECKUM 2
ceoticmeam Memannos U HeMemanios, No pPAcNO3HAGAHUIO U NOJYYEeHUIO
COeOUHeHULl Memaios U HemMemanios.
Tema 3.3. Coaep:xkaHue y4e0HOro MaTepuajia/mpodeccHoHATIbLHO- 3(1/2)
IIpon3BOACTBO HEOPraHUYECKUX | OPUEHTHPOBAHHOE COJAepPIKAHUe: OK 01
BEIIECTB. 3HAUEHUE U IPUMEHEHUE | Obuue npedcmasienus 0 NPOMbIULICHHBIX CROCOOAX NOJyYeHUs. OK 02
B OBITY U Ha MTPOU3BOJICTBE. XUMUYECKUX eewjecms (Ha npumepe npouzsoo0Ccmed AMMUaKd, CepHoll K 2.2
Kucnomol). Yepnasa u yeemmuas memannypaus. llpakmuueckoe npumeneHue 1
NEeKMpPOAU3a OISl NOJIYHUEHUs. WETIOUHBIX, WEeTOUHOIEMENbHbIX MEMALo8 U
amomunus. Cmexno u cunukamuas npomviuiienHocms. Ilpobnema omxo0os u
noOOUHBIX NPOOYKMOE.
IIpakTHyeckoe 3ansiTHe Ne 7
Pewenue npaxmuxo-opuenmupo8anHulx 3a0anuti O poIU HEOP2AHUYECKOU 2
Xumuu 8  pazeumuu  MeOUYUHsl, CO30AHUU HOBBIX Mamepuanos (8
cmpoumenscmee u Op. OMPACAAX NPOMBIULIEHHOCMU), HOBbIX UCMOYHUKOS
9Hepauu (anbmepHamueHvie UCMOYHUKU OdHepeul) 6 peuleHuu npoonem
9KOJI02UYECKOLl, SHep2emu4eckou U nuwesol 0e30nacHoCmiu.
2 ceMecTp
Paznen 4. CTpoeHnne u CBOiiCTBA OPraHMYECKHX BEIIECTB 18 (3/4)
Tema 4.1. Conep:xanue ydyeOHOro Mmarepuasa/npodeccuoHaIbLHO- OK 01
Knaccudukanus, ctpoeHue u OPHEHTHPOBAHHOE COEPKAHME: 4 (-12) [IK 2.2
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HOMCHKIJIaTypa OpraHn4CCKux
BCIICCTB

[Ipenmer oprannueckor XuMun. B3auMoCBsI3b HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB. XUMUUYECKOE CTPOCHHUE KaK NOPSAIOK COCAUHEHUS
aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJIEGHTHOCTH. OCHOBHBIE TOJIOKEHUS
TEOPUH XUMHYECKOTO CTPOCHHS OPraHNYeCKuX coeruHeHnii A.M.
Bytneposa. YriepoaHsblil CKeJIET OPraHuYeCKOr MOJIEKYJIbl. MoeKynsipHbIe
U CTPYKTYpPHBIC (pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKHUE (DOPMYIIBIL.
3aBUCHUMOCTDH CBOMCTB BEIIECTB OT XUMHYECKOTO CTPOEHUS MOJICKYJI.
H3omepus u n3oMephl (CTPYKTypHas, TeoMeTprIecKkas (IIUC-TpaHC -
n3omepust). Kparnocts xummuueckoit cBsizu. [loHatre o GyHKITMOHATHHOM
rpynne. [TpuHIune kiaccupuKanuy OpraHuaecKuX CoOeIMHEHUH.
MexnyHapoHass HOMEHKIIATYpa U MPUHILIUIBI HOMEHKIIATYPbl OPraHUYeCKUX
COCIMHEHU M.

IIpakTuyeckoe 3ansaTne Ne 8

Homenxnamypa  opeanuyeckux — coeOuHeHuti  OMOENbHbIX  KIACCO8
(Hacvlwyennble, HeHACLIUWEHHbIE U apOMamuyecKue y21e6000poobl, CRUPMbL,
¢Genonvl, anvoecuovl, Kemowuwvl, Kapbonosvle xuciomsl u op.) Cocmasienue
NOJHBIX U COKPAUWEHHbIX CMPYKMYPHbLIX (QOpMYN Op2aHu4eckux eeuecma
OMOENbHLIX  KIACCO8, UCHONb3YA UX HA36AHUA NO  CUCMEMAMUYecKou
Homenknamype. Pacuemul npocmetiweit popmynvl opeaHueckol MoaeKyvl,
UCX00351 U3 INEeMEeHMHO20 cocmasa (8 %).

Tema 4.2
CBolicTBa OpraHMYECKUX
COEUHEHUN

Conep:xanue yueOHOoro MaTtepuaJa/mpogeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IeP:KAHME:

9 (21-)

OU3NKO-XUMHUYECKUE CBOICTBA OPraHMYEeCKHX COCIWHEHUN OTIENIbHBIX
KJaccoB (0COOEHHOCTH KiIacCU(UKALUU U HOMEHKJIATYpbl BHYTPH KJlacca;
TOMOJIOTHYECKUN psia U obmias ¢hopMyna; uzoMepusi; pU3ndecKre CBOMCTBA;
XMUMHYECKHE CBOMCTBA; CIIOCOOBI MOITYy4eHHUs):

—npeoenbhblie Yene000poovl. lopeHue memana Kak OOUH U3 OCHOBHBIX
UCTMOYHUKO8 menia 8 npomvluiieHHocmu u ovimy. Cgoticmea npupoOHbiX
Y271e6000p0008, HAXOHCOeHUe 8 NPUpooe U NpUMEHeHUe ANKAHO8,

—HenpeoenbHble U apomamuyecKue yeneso0opoounl. lIlonumepuzayus smuiena
KaK OCHOBHOE HanpasieHue e2o0 UcCnoav3oeauus. lopenue ayemunena xax
UCTNOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU O CAPKU U PE3KU MEeMAllos,;

—KHUCJIOPOJICO/IeprKaIle COeMHEHNs (CIIUPTHI U MPOCThIe PUPBI, (EHOIIBI,
aIbJIETUABl W KETOHbI, KapOOHOBBIE KHCIOTBI M HX IPOU3BOJHBIE).
IIpakTHyeckoe  NpPUMEHEHHWE  OSTWIEHTJHUKOJS, IUnIepuHa, (eHoma.

OK 01
OK 02
IIK 2.2

23




[Tpumenenne dopmanpaeruaa, ameranbIeruaa, YKCYCHOM KHCIOTHL Mpbuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MOOIIHE CBOMCTBA MBLIA;

—a30TCo/IeprKallne coeIMHEHNS (AMHHBI 1 aMHUHOKHUCIIOTHI, OCIIKH).

Krnaccudukarus 1 0cCOOCHHOCTH OPraHUYEeCKHUX peakiuii. PeakimonHbIe
neHTpsl. Pagukainsl. [lepBoHadaapHbIe IOHATHS O TUIIAX U MEXaHU3MaX
OPraHNYECKUX PEAKIUH.

IIpakTuyeckoe 3ansaTHe Ne 9

Pemrenne nenodexk nmpeBpalleHuii Ha TEHETUYECKYIO CBA3b MEXKIY KIIACCaMH
OPraHWYEeCKUX COEAVNHEHUM C COCTABJIICHHEM HAa3BAHMM OPraHUYECKUX
COCIMHEHUN 110 TPUBHAIBHOW WJIH MEXKAYHAPOJHONW CHUCTEMAaTHYECKON
HOMEHKJIaType. PemeHne pacueTHbIX 3a1ad IO YPaBHEHUSIM pPEakUui C
y4aCTHEM OPraHUYECKUX BEIIECTB.

JlabdopaTopHble 3anaTus Ne 4

«ITonyyeHue 3THIIEHA U U3YyYEHHE €TO CBOMCTBY.

[Tonydyenue sTHIeHA U3 3TaHOJA B TAOOPATOPUU U U3yUEHHUE €r0 (PU3UIECKUX
M XUMHYECKHUX CBOMCTB.

CocraBjeHue peakiui MPUCOSAWHEHUS M OKHUCICHHS Ha IPUMEpE ATUIICHA.
Pemienne pacyeTHbIX 3aad4 € UCHOJb30BAaHUEM IUIOTHOCTH Ta30B MO

BOJIOPOJTY U BO3IYXY.

Tema 4.3.
Opraandeckue BeIecTBa B

KHN3HCOCATCIIBHOCTH YCJIOBCKA.

HpOH?:BOI[CTBO U IPUMEHCHUEC
OpraHu4€CKuX BEIICCTB B
IIpOU3BOACTBEC

Conep:xxanue yuyeOHOro Mmarepuasa/npodeccuoHaIbLHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

5 (1/2)

buoopranmnueckue coenunenus. [Ipumenenue u 6uoiaoruueckas poib
yriaeBo10B. OKUCIIEHHE YIIIEBOI0B — MCTOYHUK YHEPTHH KUBBIX OPraHU3MOB.
Ob6nacTtu npuMeHeHus: aMMHOKUCIOT. [IpeBparienrs 6enkoB MUK B
opranu3me. buonornueckue pynkiuu 6enkoB. buonornueckue GyHKIHH
XKUpoB. PoJib oprannyeckoil XuMuu B pelIeHUH MPOOJIeM MUIIEBON
6e3omacHocT. HykiienHOBBIE KUCIIOTHI: COCTaB U cTpoeHue. CTpoeHue
HykieoTunoB. Coctas HykinenHoBbix kucnot (JIHK, PHK). Pomib
HYKJIEMHOBBIX KUCJIOT B )KM3HEAEATEIHbHOCTH OPTaHU3MOB.

2

Ilpouzsoocmeo opeanuyeckux eewjecms: Npou300CmMe0 MemaHoud,
nepepabomxa Hegpmu. I[lonusmunen Kax KpYRHOMOHHANCHBIL NPOOYKM
xXumuyeckozo npoussoocmaa. Ilpumenenue smunena. Ilpouzsoocmeo u
npumMeHeHnue Kayyyka u pe3uHoi.

Cunmemuueckue u UCKYCCMBEHHbIE B0JIOKHA, UX CMPOEHUe, CBOUCMEA.
IIpaxmuueckoe ucnonvzoganue onokon. Cunmemudeckue nieHKUu.: U30aayus

OK 01
OK 02
I1IK 2.2
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0715 NPOB00V08, MEMOPAHbL Ol ONPECHEHUS 800bl, 3AUUMHbIE NIAEHKU OISl
asmomodunel, niacmeipu, xupypeuiecxkue nogazxku. Hoevle mexnonozuu
O0anbHeuUe2o Co8EPULEHCMBOBANUSL NOIUMEPHBIX MAMEPUATOE.

Ponb opeanuueckoii xumuu 6 pewienuu npoodiem Hepeemuieckoll
bezonacnocmu, 8 pazeumuu MeOUyuHsl, CO30AHUU HOBbIX MAMEPUATIO8, HOBbIX
UCMOYHUKOB IHepeUU (ANbMePHAMUBHbIE UCIOYHUKU DHEPSULL).

IMpakTHueckoe 3ansaTue Ne 10

Pewenue npaxmuxo-opuenmupo8anHulx 3a0aHuil N0 COCMABIEHUIO 2
XUMUYECKUX PeaKyuli, Ompaxcaroujux XumMudeckyio akmusHoCcms
Op2aHUYeCcKUx COeOUHEeHUL 8 PA3TUYHBIX Cpedax (NPUPOOHbIX, OUOI0CULECKUX,
MeXHO2EeHHDIX).
Pa3nen 5. Kunernueckne 3aKOHOMEPHOCTH NMPOTEKAHUS XUHMHYECKHUX PeaKmii 8 (-/6)
Tema 5.1. Conep:xaHue yueoOHOro MaTepuasia/mpogeccuoHaIbHO- 3 (-12)
KuHeTnyeckue 3aKOHOMEPHOCTH | OPHEHTHPOBAHHOE CO/Iep:KaAHMe: OK 01
IIPOTEKaHHWs XMMUYECKHX peakMi | XuMudecknue peakiuu. Kiraccuduranus XUMUYECKUX pPEaKIuil: 1o OK 02
(azoBoMy cocTaBy (TOMOTECHHBIE W I€T€POTICHHEIC), TI0 UCIIOJIH30BAHHUIO 1 [IK 2.2
KaTajan3aTopa (KaTaluTudeckue U HekatanuTuueckue). CKOpoCTh peakliny,
€€ 3aBUCUMOCTb OT Pa3IUYHbIX (DAKTOPOB: MPHUPO/IbI PearupyolIuX BEIIeCTB,
KOHLIEHTpPALIMU Pearupyromux BeliecTB, TeMeparypsl (mpasuio Bant-
Tl'odda), mnomanu peakinoOHHON MOBEPXHOCTH, HATMYKS KaTanu3zaropa. Poib
KaTaJau3aTOpPOB B MPUPOJIE U MPOMBIIIJICHHOM ITPOU3BOJICTBE. DHEPIHsl
aKTUBalMU. AKTUBUPOBAHHBIN kKoMILiekc. KaTanuzaropsl u karanus. Poip
KaTaJIu3aTOpPOB B MPUPOJIE U MPOMBIIIJICHHOM IIPOM3BOJICTBE.
JlaGopaTopHble 3aHATHA Ne 5
Usyuenue 3agucumocmu cKOpOCMU XUMUHECKOU peakyuu om 2

KOHYEeHmpayuu peasupyiowux eewecms u memnepamypul. Jlabopamopnas
paboma Ha 6b1O0P:

1. Jlabopamopuas paboma « Onpedenenue 3a8UcCUMOCmMU CKOPOCMU PeaKyuu
om KOHYeHmpayuu peazupyrowux seujecmsy. Hcciedosanue sagucumocmu
ckopocmu peakyuu om KoHyenmpayuu. OnpeodeneHue KOHCMAHMbI
CcKOpoCcmu peakyuu epaguyeckum mMemooom.

2. Jlabopamophas paboma « Onpedenenue 3a8UCUMOCIU CKOPOCTU PeaKyuul
om memnepamypbuiy. Mcciedosanue 3a8UcUMOCmu cKOpoOCmu peakyuu om
memnepamypul. Pacuem snepeuu axmusayuu peakyuu.
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Pewenue npakmuxo-opueHmuposanHvlx 3a0anuil Ha anaius haKkmopos,
BAUSAIOWUX HA USMEHEHUEe CKOPOCIU XUMUYECKOU PeaKyuu.

Tema 5.2.
TepMoauHaMu4ecKne
3aKOHOMEPHOCTH IIPOTEKAHUS
XUMUYECKUX peakuuii. PaBHoBecue
XUMHUYECKUX PEeaKIil

Conepxanue y4eOHOro MaTepuaJja/mpogeccuoHAIbHO-
OPMEHTHPOBAHHOE CO/IePKAHUE:

5 (-/4)

Knaccupukamuss  XUMHYECKMX  peaknuii: 1o  TermioBoMy  3ddexry
(PK30TEpMUYECKHE, SHIOTEPMHUUYECKHE), IO OO0paTHMOCTH (0OpaTUMBIE H
HEeoOpaTHMBbIE). Temnnoseie 3P deKThI XUMHUYECKHAX peakuui.
Tepmoxumuueckne ypaBHeHHs. OOpaTUMOCTh peakiuid. XUMHUYECKOE
paBHOBECHME U €ro CMEIIEHHE 0] JIEHCTBUEM pa3IMYHBIX (HaKTOpOB
(KOHLIEHTpaIsl  peareHToB WM  TPOJYKTOB  peakluu, JaBJICHUE,
TEeMIepaTypa) TUIs CO3/1aHUsl ONTHUMAJBHBIX YCIOBUH NpPOTEKaHUSA
XMUMHUYECKUX MPOIECCOB.

[Tonsatue 006 sHTanmpmuu W SHTpomuH. OHeprus [mbOca. 3akon I'ecca u
ciencTBusi U3 Hero. Poib cMelleHust paBHOBECHS B TEXHOJOTHYECKHX
rpoleccax.

IIpakTnueckoe 3anaTue Ne 11

Ipunyun Jle lllamenve. Bauanue paznuunvix hakmopos Ha usmeneHue
PAaHOGeCUsi XUMUYECKUX peakyuii. 3aKkoH 0eliucma8ylouux Macc U KOHCManma
Xumuyecko2o pagnogecusi. Pacuemvl pasnosecHvlx Konyenmpayutl
peazupyrouux eeujecma u npooykmos peakyuti. Pacuemsi mennosozo
aghghexma peaxyuu.

Pewenue npakmuxo-opuenmuposanHvlx 3a0aHull Ha NpUMeHeHue NPUHYUNa
Jle-1llamenve 015 HaxodHcoeHuss HanpasieHusi CMeweHUsi PA6HO8eCUs
XUMUYECKOU peakyuu U aHanu3 oaxmopos, 6Iusiouux Ha cmeueHue
XUMUYECKO20 PABHOBECUSL.

JlaGopaTopHble 3aHATHA N2 6

Jlabopamopnas paboma «H3yuenue GIUAHUSA PA3IUYHLIX (DHAKMOPO8 HA
cmeernue XumuiecKkoeo paeHoeecus). HCCJZ@OOSCIHM@ GIAUAHUA USMEHEHUA
KOHYeHmpayuu eewecme, peaxyuu cpedbl u memnepamypsbl Ha CMeuenue
XUMUHYECKO20  pABHOBECUA. CpCZBHEHZ/le NOJNY4YEHHbIX  pe3ylbmamoe C
meopemu4ecKu npocHo3UupyembiMU Ha OCHOBe NpuUHyuna Jle - [[lamenve.

OK 01
OK 02
1K 2.2

Paznea 6. /lucnepcHblie CHCTEMBbI

7 (-14)

Tema 6.1.
JlucniepcHbie cucTeMBbl U aKTOPhI

Coaepixanue y4eOHOro MaTepuaa/mpodeccHoHAIbHO-
OPHEHTHPOBAHHOE CO/IePIKAHME:

3 (-12)

OK 01
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UX YCTOMYMBOCTH

OK 02

Hucnepcubie cucrembl. Komnouanesie cucrembl. WCTHHHBIE PacTBOPHI 1 OK 07
PactBopenne kak (pU3MKO-XxuMuueckuit mporecc. PactBopbl. CriocoObl 1K 2.2.
IIPUTOTOBJICHUS PAcTBOPOB. PacTBopuMocTs. MaccoBast 10Jis1 pacCTBOPEHHOTO
BemiecTBa. [IpenenbHO JOMyCTUMBIE KOHIICHTPAIMM M WX HCIIOJIb30BAHUC B
OIIEHKE HKOJIOTHUECKON OE30MaCHOCTH.
Krnaccudukarus TucnepcHbIX cucTeM 1o coctaBy. CTpoeHHe u (aKTOPHI
YCTOWYMBOCTH JHUCIIEPCHBIX CHUCTeM. Pacro3HaBaHue MCTHHHBIX PAacTBOPOB,
KOJUTOUHBIX PAcTBOPOB U TpyboamcrepcHBIX cucteM. CTpoeHUE MUIIEIUIBI.
PaccenBanue cBera mpH MPOXOXKICHUHM CBETOBOTO IMyYKa Yepe3 ONTHYCCKH
HeoHOpOoAHYIO cpeny (dddexra Tunmans).
IIpakTuyeckoe 3ansaTue Ne 12
Pewenue 3a0au na npuzomosnenue pacmeopos. 2
Pewenue npakmuxo-opueHmupo8anHulX pacuemHuix 3a0aHuil Ha
OucnepcHule cucmembl, UCNONIb3YeMble 8 ObIMOBOU U NPOUIBOOCHBEHHO
O0essmenbHOCMU Yelo8eKd, C NO3UYULL IKOJI02UYecKol Oe3onacnocmu
NnOC1e0CMEUL U 2PAMOMHbBIX peuleHUll NpoOieM, C8A3AHHbIX C XUMUEL.
Tema 6.2. Conepkanue y4eOHOro marepuaia/nmpodeccuonannbuo- | 4 (-/2)
HccnenoBanue CBOWCTB OPHEHTHPOBAHHOE CO/IePKAHME: OK 01
JUCIIEPCHBIX CUCTEM IJISI UX JlaGopaTopHble 3aHsITUS Ne 7 2 OK 02
uaeHTU(DUKAITIN «lIpucomosnenue pacmeoposy. [IK 2.2
Ilpucomosnenue pacmeopos 3a0aHHOU (MOJNAPHOU) KOHUeHmpayuu (c
NPAKMUKO-OPUEHMUPOBAHHBIMU B8ONPOCAMU), ONpeodeseHue cpedbl B0OHbIX
pacmeopos.
JlaGopaTopHble 3aHsATHA Ne 8
«HccnenoBanue AUCTIEPCHBIX CUCTEMY. 2
[IpuroToBneHue u M3ydyeHUE CBOMCTB JUCIEPCHBIX CHUCTEM PA3HBIX BUIOB:
CYCIIEH3UH, OMYIbCUHU, KOJUIOMAHOTO pacTBopa. CpaBHEHHE CBOWCTB
UCTUHHBIX M KOJUIOMJHBIX PACTBOPOB, BBISBJICHHE OCHOBHBIX pa3iHuuit
MEXTy HUM.
Pa3nen 7. KauecTBeHHbIe peakuuy 00HAPY:KeHHE HEOPTaHUYECKHUX U OPraHNYeCKUX BelllecTB 7
Tema 7.1. Coaepikanue yueOHOro MaTepuasia
OOHapyxeHHe HeOPraHUYECKHX 3 OK 01
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KaTHOHOB U aHHMOHOB

[pakTuueckoe 3ansaTre Ne 13 KauecTBeHHbIE XUMUUYECKHE PEAKIINH,
XapaKTepHbIC I 0OHAPYKEHHSI HEOPraHUIECKUX BEIIECTB (KATHOHOB U
annoHoB). CocTaBiieHHe ypaBHEHUN peakunii OOHapyXeHus: KaTHOHOB [V
TPYIIT ¥ aHUOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU (popmax.

Peakuu 0OHApY)EHUST HEOPTAHWYCCKUX BEIIECTB B PEATbHBIX 00BEKTaX
OKPYKarolleH CpeJibl.

JlaGopaTopHble 3aHsiTust Ne 9

O6nHapyxeHue HeopraHudeckux BemecTB (karnonoB [-VI rpynm wmm
AQHUOHOB) C WCIOJB30BAHMEM KAYECTBEHHBIX AHAIIMTUYECKUX PEaAKIIHil.
JlaGopaTtopnas paboTa Ha BEIOOD:

1. JlaGoparopHasi paboTa «AHaIUTUYECKUE peaklnu KaTuoHOB [—VI rpymm».
[IpoBeneHne Ka4yeCTBEHHBIX pPEaKIUM, HUCIOJIB3yeMbIX JJisi OOHApY>KEHHs
katnoHoB | rpymmel (kamusi, HAaTpus, MarHus, amMmMoHwusi), Il rpymnmer Ha
npumepe Gapwusi, I rpynmer — cBunna, [V rpynmner — amromunus, V rpynmsl
—xene3a (II u III), VI rpynmer — aHukens. Onucanue HaOMIOJaEMbIX SBJICHUN
Y COCTaBJICHUE XUMHUYECKUX PEAKIIH.

2. JIabopatopHasi paboTa «AHATUTUYECKUE Peakuu aHUOHOB».IIpoBenaeHme
KAueCTBEHHBIX PEaKIMil, HCHOJIb3YeMbIX Ui OOHapy)KeHHs aHHUOHOB:
kapOoHnata, ¢docdara, cymbdarta, cynbpuma, HUATpaTa, XJIOpUAA U Jp.
Onucanne HaOII0JTaEMBIX SBJICHHN M COCTABIICHUE XMMUYECKUX PEAKIIHil.

OK 02

Tema 7.2.
O6HapyxeHne OpraHuYeCKuX
BEIIIECTB OTJICILHBIX KJIACCOB C
HCITOJIb30BaHUEM Ka4eCTBEHHBIX
peakiun

Conep:xaHue y4eOHOro MmaTepuasa

IIpakTnyeckoe 3ansaTue Ne 14 KauecTBeHHbIE XUMHYECKUE PEAKIIUH,
XapaKTepHbIe i1 0OHAPYKEHHS OTJCIbHBIX KJIACCOB OPraHUYEeCKHX
coeMHeHu: (eHOJIOB, albAEeTHA0B, KpaxMaa, YKCYCHON KUCIIOTHL,
AMUHOKHCIIOT U Jp.

Jlenarypaiius OeKOB NPU HATPEBAHUH, [IBETHBIE PEAKIIMK OCJIKOB.
CocraBieHre KaueCTBEHHBIX peakiuii 0OHAPYKEHUSI OPraHUIEeCKUX
COEJIMHEHUH OTAEIBHBIX KIaCCOB.

N

JlaboparopHbie 3ansiTust Ne 10

OOHapyxeHHe OpraHNYeCKUX COEJMHEHUI OTAENbHBIX KIIaCCOB.
JlaGopatopHasi paboTa Ha BBIOOD:

1. JTaboparopHas pabota «KauecTBeHHbIE peakllii Ha OT/IEIbHBIE KJIACChI
OpPraHUYECKUX BELIECTBY.

[IpoBeneHre KaueCTBEHHBIX PEeaKIUil, UCTIOIb3yEeMBIX JUIs OOHAPYKEHUS
OpPraHMYeCKUX BEIIECTB PA3JIMYHBIX KJIACCOB: (DEHOJIOB, aJIbJIEeTHIOB,

OK 01
OK 02
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Kpaxmasa, YKCYCHOM KHCIIOThI, aMUHOKHUCIIOT, OelKoB u Jip. Onucanue
HAOJII0IaEMBIX SIBJICHUI U COCTABJICHUE XUMUYCCKUX PEAKIUI U/UITH CXEM.
2. JJabopatopnas pabota «KadecTBeHHBIN aHAIN3 OPraHUIECKUX
COCMHEHUH 10 PYHKIIMOHAIBHBIM IpyIiamy. [IpoBeaeHne KaueCTBEHHBIX
peaKIvii, UCTIOJIb3YEMBbIX ISl PACIIO3HABAHUS OPTaHHUECKUX BEIIECTB
OTJICNIbHBIX KJIACCOB M0 ()YHKIIMOHAILHBIM TPYIIIIaM: Ha IIPUMEpe
AMHHOKHUCIIOT U KapOOHOBBIX KHCJIOT, CIIUPTOB U (DEHOJIOB, aIbJICTH/IOB U
keToHOB. Onrcanne HaOJIIOIAEMbIX SIBJICHHIA U COCTABJICHUE XUMHUYECKUX
pEeaKIil U/UITH CXEM.

Pasjen 8. Xumus B ObITY U NPOU3BO/JICTBEHHOI 1€ITEJIbHOCTH YeJIOBEKA

2 (-12)

Tema 8.1.
Xumus B ObITY U
MIPOU3BOJICTBEHHON JESATEIbHOCTH
qeJoBeKa

Conep:kanue y4e0HOro MaTepuaia/mpodeccuoHaIbLHO-
OPHEHTHPOBAHHOE COJEPKAHME:

2 (-12)

IpakTHueckoe 3ansaTue Ne 15 Dxonocuueckas bezonacnocmov nociedcmeuti
ObIMOBOLL U NPOU3BOOCMBEHHOU 0esIMENILbHOCIU 4el08eKd, C8A3AHHASA C
nepepabomkoll eeujecms,; NOUCK U AHAIU3 XUMUYECKOU UHGOopMayuu u3
PA3TUYHBIX UCTOYHUKOG (HAYYHAS U YYeOHO-HAYYHAs Tumepamypd, cpeocmasd
maccosotl ungpopmayuu, cemo Unmepuem u opyeue).

Keticol (¢ yuemom b6yOyweti npogheccuonanvroti 0esmenbHoCmu) Ha aHaius
unghopmayuu 0 nPoU3B0OCMBEEHHOU 0esmelbHOCMU Yel08eKd, C8A3aHHOU C
nepepabomxoll u NOJLyYeHUuem ewecms, a makice ¢ IKOJI102U4ecKoll
be3onacHocmvio.

3awguma keiica: [Ipedcmasnenue pe3yibmamos peuieHus Kecos
(6blcmyniienue ¢ npezenmayueti)

OK 01
OK 02
OK 04
OK 07
[IK 2.2

IIpome:kyTOYHAS aTTecTAMS O AUCHUNIMHE (MU PepeHupPOoBAHHBIN 3a4eT)

Bcero

78
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLIIEOBPA30OBATEJILHOM
JUCHUILINHDBI

3.1. MarepuajbHO-TeXHUYECKOe o0ecrieueHHe peaan3anum padoyeil mporpaMmbl

Peanuzanus pabouyeii mporpaMMbl AUCIUILTAHBI OOecrieueHa HaTMYMeM YIeOHOH ayAuTOpuu
o0mieo0pazoBarenbHBIX qUCIUIUTHH OOopyI0BaHUE YIeOHOTO KaOMHETA:

- y4eOHO-HarjsiaHble MmocoOus (mepuoamueckass tabmmna J[.M.MenneneeBa u Tabnuma
PacTBOPUMOCTH , TIOPTPETOB BBIJAIOIIMXCS YICHBIX B XUMUU U JIp.);

- JIUIAKTUYECKHE MaTepuanbl (3alaHus ISl KOHTPOJBHBIX paboT, IUIS pa3HBIX BUIOB
OIICHOYHBIX CPEJICTB, Aud3adera u ap.);

- TEXHUYECKHE CpelIcTBAa 00ydyeHHs (MEepCOHATbHBIM KOMIBIOTEDP; MYJIbTUMEIUIHBIN
MIPOEKTOP; MHTEPAKTUBHAS JIOCKA, BHIXOJI B JIOKAJIEHYIO CETh);

- TporpamMmHoe oOeclieueHue: JUIEH3UOHHOE MpOorpaMMHOE obecreueHrue oOIero u
crienpasibHOTOo HasHaueHus: Microsoft Windows, Microsoft Office Professional Plus, Zoom
(6ecrmaTHas Bepcusi) — cBOOOIHO-pacnpocTpansemoe [10.

3.2. NudopmanuoHHoe odecrieuenne peajan3anuu padoyeil mporpaMmabI
Jlnst peanuzanuu mporpaMMbl 0011e00pa3oBaTeIbHON AUCITUIUIMHBI OUOTHOTEUHBIN (HOH.T
MMeEET TIeUaTHBIC, YJICKTPOHHBIE 00pa3oBaTeIbHbIC U HHPOPMAITHOHHBIC PECYPCHI.
3.2.1. OcHOBHBIE HCTOYHUKH
. 'abpuensn O.C. Xumwms. 10 kmacc : 0a30BbIl ypOBEHb : Y4eOHHUK JUIsi OOpa30BATEIBHBIX
opranuzaruii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnangkos. - 4-e u3n., crep. - Mocksa :
[Ipocsenienue, 2022. - 128 c. - TekcT : HENOCPEACTBEHHBIN.
. I'abpuensa O.C. Xummsa. 11 xmacc : 0a3oBbIE ypOBEHb : Y4eOHHUK HJisi 0Opa30BaTEIbHBIX
opranuzaruii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnagkos. - 4-e u3n., crep. - Mocksa :
[Ipocsenienue, 2022. - 128 c. - TekcT : HENOCPEACTBEHHBIN.
3.1.1 lonoaHHUTEIbHbIE HCTOYHHUKH
Pymutuc, I'.E. Xumwus. bazoBbiii ypoBeHb. 11 kmacc: yueOHUK nsi 00pa3oBaTebHBIX
opranuzaruii / [.E. Pymsutuc, ®.I'.®enpaman. — 6-¢ nzmganune. — Mocksa: IIpocsemenune, 2019.-
224 c.: uB.un. — ISBN 978-5-09-071856-1. — TekcT: HEMOCPEICTBEHHBIN.
. Xumus. 11 xmacc: 6a3oBbii ypoBeHb: yueOHuk / B.B. Epemun, H.E.Ky3pmenko, B.M.Tepenun [u
ap.]; pen. B.B.JIyku. — 9-e u3n., crep. - Mocksa : [Ipocsemenne, 2022. — 224 c.: . - ISBN 978-5-
09-087938-5. - TekcT: HEMOCPEACTBEHHBIMN.

3.2.4. UudopmanuoHHbIe pecypchl

1.hvsh.ru — XypnHan «XumMus B MIKOJE».

2.https://postnauka.ru/themes/chemistry — nexkuuu mo xumuu Ha caiite [loct Hayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynspHbiii MpoeKT «IEeMEHThl OOJbIION
Haykn» (¢u3uKa, XMMHS, MaTeMaTHKa, aCTPOHOMHUS, HAYKH O )KM3HHU, Hayku o 3emie). HoBocTtu
HayK{, KHUTH, HAYyYHO-TIOMY/SIPHbIE CTaTbH, JEKIUH, SHIUKIOEIUH.

3.http://gotourl.ru/4783 (http://potential.org.ru/) 41 Caiit Hay4HO-NOMYISPHOTO KypHAIa
«ITorenumany. XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».
4.http://gotourl.ru/4785 (http://www.hij.ru/)CaiiT HayuHO-IOIYJIAPHOTO XKypHAJIa «XUMUS U
*u3Hby». XKypHan nznaércs ¢ 1965 1. S.http://gotourl.ru/4786
(http://www.chemnet.ru/rus/elibrary/) OTkpbITast 37eKTpoHHasi OMONIMOTEKa XUMHUYECKOTO
noprasia «Chemnety», coaepXUT yueOHbIE U HH(OPMALIMOHHBIE MAaTepUAIIbl JUIS IIKOJIbHUKOB
yuurtesneil. B Heit MojxHO HaliT yyeOHMKM 1O OOIIel M HEOpraHWYeCKOW XHMMH,
OpPraHUYecKOl XHMHUH, MyJIbTHUMEIHAMaTepUalbl, a TAKXKe 3aaydl XMUMHUYECKHX OJIMMIIHAJ C
peLIeHUsIMH, 33]Ja4d BCTYIUTENBHBIX 9K3aMEHOB ISl a0UTYPUEHTOB.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOMN JUCHUTLJIAHBI

KoHTpons M OLIEHKAa pacKpBIBAIOTCS 4Ye€pe3 MUCLUILIMHAPHBIE PpE3Yy/bTaThbl, YCBOCHHBIE
3HaHUS U MPHOOPETEHHBIE O00YYAIOUIMMUCS YMEHHUsI, HalpaBlieHHbIE Ha (OpMHUpPOBaHKUE OOLINX U
podecCHOHAIBHBIX KOMIETEHITHIA

Pe3ysibTaThl 00y4eHus

IToka3aTesn olleHKH

THuI OLeHOYHBIX MEPONIPUATHI

YMmerh:

BBISIBJISITD XapaKTEepHbIE
IIPU3HAKK U B3aUMOCBS3b
H3y4YECHHBIX ITOHATHH,
IIPUMEHSATH

COOTBETCTBYIOIIIME  ITOHATHS

MPU  OTMHUCAHWUU CTPOCHHUS U
CBOWCTB HEOPraHWYECKHX H
OPraHUYECKUX BEIIECTB U UX
MpEeBpaICHUH; BBISIBIIATH
B3aMMOCBSI3b XUMUYECKUX
3HaHUW C TOHATHSIMH |
MIPEACTaBICHUSIMU JPYTHX
€CTECTBEHHOHAYYHBIX
MPEAMETOB

XapakTepu3oBaTh
XUMUYECKHE  DJIEMEHTHl B
COOTBETCTBUU c ux
MOJIOKEHUEM B
MEePUOINYECKOMN CUCTEME
XUMHu4eckux 3nemenToB J[.U.
Meunneneena.

CocTaBiATh peakiuu
COCTMHCHMUS, PA3JIOKECHUS,
oOMeHa, 3aMeIeHus,
OKHCITUTEIBHO-
BOCCTaHOBHUTEJIbHBIE PEAKITUN
U pEaKInu
KOMILIEKCOOOpa3oBaHus (Ha
npumMepe
TUAPOKCOKOMIUICKCOB
ATFOMUHHUS M [IMHKA) C
y4acTHEM HEOPraHUYCCKUX
BEILICCTB;

BBISABIISITh XapaKTE€PHBIE
MIPU3HAKU U B3aUMOCBS3b
M3YUYEHHBIX MOHATHH,
MIPUMEHATH
COOTBETCTBYIOIINE MOHITHUS
IIPU OMMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB U UX
MpeBpaIICHUH; BbISBISATh
B3aMMOCBSI3b XUMUYECKUX
3HaHUM C NOHATUSIMU U

Hcnons3oBath B yueOHOM
U poeccHoHAIBHOM
JeSITEeTbHOCTH
XUMHWYCCKHUX TCPMUHOB U
CHUMBOJIMKHU.

OOBACHATD CYIIHOCTh
XHUMUYECKUX  TIPOIIECCOB.
Knaccudunuposats

XHUMUYECKHE PEaKIUU TI0
pa3IMYHBIM  TIPU3HAKaM:
YHCITY u COCTaBYy
MPOJIYKTOB M PEareHTOB,
TEIJIOBOMY s dexry,
HaIpaBJICHUIO, dbaze,
HAIMYMIO ~ KaTaJn3aropa,
U3MEHEHUIO CTENEeHEN
OKHCJICHUSI ~ DJIEMEHTOB,
00pa3yromux  BeIIecTBa.

VYcranaBnuBaTh TNPU3HAKA
00Imero M pa3jauvyHOrO B
TUTIOJIOTUN PEAaKIUNA st
HEOPraHUYeCKOM u
OPraHUYECKON XUMHH.

— CocTaBiATh ypaBHCHHS

peakuid ¢ MOMOIIBIO
METO/1a JJIEKTPOHHOTO
OajnaHca. OOBACHATE
3aBHCHMOCTD CKOPOCTH

XUMHUUYECKOM peakiuu u
MTOJIOKEHUS XMMHYECKOI'O
PaABHOBECHUSI OT PAa3IUUYHBIX
(haKkTOpOB.
KinaccudumnupoBaThb
HEOPraHu4YecKue
BEILIECTBA B COOTBETCTBUU
C UX CTPOEHUEM
BhITTOMHITE XUMHYECKUM
JKCIIEPUMEHT 10
pPacIo3HaBaHUIO
Ba)KHEUIITHX
HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB,
MOJIYYEHUIO KOHKPETHBIX
BEILIECTB, OTHOCSIIIUXCS K
V3YUYCHHBIM KJIaCCaM

1.I13 Ne 3,4 3agaun Ha cOCTaBICHUE
YpPaBHEHUH PEAKIUN: — COCIUHECHMUS,
3aMeIeHUs, Pa3JIoKEHHUs, OOMEeHa U
pEaKuHrii C y4aCTUEM KOMIUIEKCHBIX
coelMHEeHu! (Ha mpuMepe
TUJPOKCOKOMIUIEKCOB AJIFOMUHUS U
[IMHKA);

— OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIU C
HCII0JIb30BAaHUEM METO/ia
AJIEKTPOHHOTO OajnaHca;

— C y4acTHEM KOMIUIEKCHBIX
coelMHeHuN (Ha mpuMepe
TUIPOKCOKOMIUIEKCOB ITUHKA U
AITIOMUHHUS).

2. 113 Ne 4,5 3agaun Ha pacyeT
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MIPOJIYKTa PEaKUH COCTUHEHNS;
MaccOBOU Wi 00bEMHOM 0N
BBIX0/1a TPOJTYKTa PEAKIUU
COCAMHEHUS OT TEOPETUYECKHU
BO3MOYHOT'0; 00bEMHBIX OTHOILICHUH
ra3zoB; KOJINYECTBEHHBIX
XapaKTEPUCTUK UCXOJIHBIX BEIIECTB
Y IIPOJIYKTOB PEAKLIMH; MAaCChl
(0OBeM, KOTMYECTBO BEIECTBA)
MIPOJIYKTa PEaKLUU, €CIU OJTHO U3
BEILIECTB JIaHO B BUJIE PACTBOpA C
OIpeICTICHHOM MAacCOBOM A0Jiei
PacTBOPEHHOI'O BEUIECTBA.

3. Tect «HomenknaTypa 1 Ha3BaHUE
HEOPraHUYECKHUX BELIECTB UCXOs U3
UX XUMHYECKOH (HOPMYIBI UITU
COCTaBIIEHHUE XUMUYECKOU (POPMYIIbI
MCXOJI U3 Ha3BaHUS BELIECTBA I10
MEXIYHapOAHOU U TPUBUAIBHOU
HOMEHKJIaType».

4. 3ajaumn Ha pacyeT MacCOBOM 0N
(Macchl) XUMUYECKOTO JIeMEeHTa
(coenuHeHusT) B MoJieKyle (cMecH).
5. Ilpaktnueckue 3amanus Ne 5 o
KJIacCU(HUKAIINN, HOMEHKIAType U
XUMHYECKUM (hopmymnam
HEOPraHUYECKUX BEUIECTB
pa3IMYHBIX KJIACCOB.




MPEACTABICHUSMU JPYTHX
€CTECTBEHHOHAYUHBIX
MPEAMETOB;

HCTO0JIb30BaTh HAUMEHOBAHMUS
XUMHUYECKHUX COCAMHECHUM
MEXKIYHAPOJHOTO COKO3a
TEOPETUYECKOU U
MPUKIIAJHON XUMHUHU U
TPUBHAIIbHBIC HA3BaHUS
BaKHEHUIIINX BEIIECTB
(aTHIIEH, alleTUJIEH,
TJIUIEPUH, (PeHOIT,
(dbopmanbaeru, yKCycHas
KHCJIOTA, TJIMLHH, yrapHbIA
ras, yriIeKUCIbIi a3,
aMMUaK, raiieHas u3BeCTh,
HeraIrieHasi U3BECTb,
MUTHEBAsS COJIA U JPYTHX),
COCTaBJIATH (GOPMYJIbI
HEOpPraHUYECKUX U
OpPraHUYECKUX BEIIECTB,
YpaBHEHUS XUMHYCCKUX
peakiuii, O0BSICHATD UX
CMBICIT; TIOJITBEPIKIATh
XapaKTePHbIE XUMUYECKHUE
CBOMCTBA BEIIECTB
COOTBETCTBYIOLIUMH
AKCIIEPUMEHTAMU U 3aMUCIMU
YpPaBHEHUN XUMHUYECKUX
peaKIuii;

-yCTaHaBJIMBATh
MIPUHAUIEKHOCTh M3YyU4EHHBIX
HEOPraHUYCCKUX u
OpraHMYECKUX BEIIECTB K
OTpECIICHHBIM ~KJIaccaM U
rpymnmnam COEMHEHHH,
XapaKTepPU30BaTh UX COCTaB U
Ba)KHEHIIINE CBOMCTBA;
OTIPECIIATh BHU/IBI
XUMHYECKUX CBSI3EH
(KoBaJICHTHAs, HMOHHas,
METaJINYEeCKasi,

BOJIOPOJTHAS), THIIBI
KPUCTAJIMYECKUX  PEIIEeTOK

BCIIICCTB, KﬂaCCH(bHHHPOBaTB
XUMHUYCCKHUEC PCAKIINU,

- NNPpUMCHATH MCTO/bI
HAaYYHOT'O IO3HaHHWs BCIICCTB

U XUMHYECKUX  SIBJICHUU
(mabnroneHue,  M3MEpEHHE,
AKCIIEPUMEHT,
MOJETUPOBAHUE);

- IMPOBOJUTHL pacCyYCThl 110

COCIMHEHUMH.
BreImonHgITh XUMHYECKUN
DKCIEPUMEHT B MIOJIHOM
COOTBETCTBHH C

npaBuUiIaMu 6€30MaCHOCTH.

Habnronate, pukcupoBartb
U J1aBaTh OMMCAaHUE
pe3yJIbTaToB
IIPOBEICHHOTO
IKCTIIEPUMEHTA
[IpoBOoaUTH pacyeTsl 1O
XUMUYECKUM (opMyIaM 1
YPaBHEHUSIM PEAKIIHI

6. IIpakTrueckue 3ananus Ne 5 Ha
OIIpeIeIICHNE XUMUYECKON
AKTUBHOCTH BEILECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOW CBSA3M U TUIIA
KPUCTAJUIMYECKOU PELIETKH.

7. Tect «OCOOEHHOCTH XUMHYECKUX
CBOMCTB OKCHUJIOB, KHCJIOT,
OCHOBaHH, aM(POTEPHBIX
TUJIPOKCHJIOB U COJICH».

8. 3aj1anus Ha COCTaBIICHUE
YpaBHEHUH XMMHUUYECKHUX PEaAKIIHH C
Y4aCTHEM TPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEIECTB: OKCUIOB
METaJUIOB, HEMETAIIJIOB U
aM(pOTEPHBIX DJIEMEHTOB;
HEOPraHUYeCKUX KUCIOT, OCHOBAHUM
1 aM(OTEepHBIX THAPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHU3YIONIUX UX CBOMCTBA U
CIOCOOBI OTyYEHUSI.

9. ITpakTUKO-OpUEHTUPOBAHHBIE
TeopeTndeckue 3ananus Ne 6 Ha
CBOICTBA U MOJy4ECHHE
HEOPraHWYECKHUX BEIECTB.

10. JITabopaTopras padora Ne 2
«HMccnenoBanue cpeapl pacTBOPOB
coJein»

11. JlabopaTtopnas pabota Ne 3
«CBoliCcTBa METAJJIOB U
HEMETAJLIIOBY.

12. 113 Ne 6 IIpakTuko-
OPHEHTHUPOBAHHBIE 33JIaHUSA I10
COCTaBJICHUIO XUMUYECKUX PEAKIUI
C y4acTUEM HEOPraHMYECKUX
BEILIECTB, UCIIOIb3YEMBIX JJI UX
UACHTU(DUKAIIMHI U TPOMBIIILIICHHBIX
CIOoCOOOB IMOJTyYEHUS.

[13 Ne 7 PemieHue npakTUKO-
OPHUEHTUPOBAHHBIX 3aJaHUI O POJIK
HEOPraHUYeCKOU XUMUHU

I13 Ne 9

1. 3amanus Ha cocTaBlIeHUE
YPaBHEHUN XUMHUUYECKUX PEAKLIUM C
y4acTHEM OpraHUYECKUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U CTPOCHHUSI.
2. 3a1aHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX PEAKLINM,
WJUTIOCTPUPYIOIIUX XUMUYECKHE
CBOICTBA C YUETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PeaKluid U
TE€HETUYECKOMN CBSI3U OPraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.




XUMUYEeCKUM  (opmynam

ypaBHEHUSM XUMHYECKUX
peakuuii ¢ MCIHOJIb30BaHUEM
(buznueckux BEJIMYUH,

XapaKTepU3YIOIIUX BEIIEeCTBA
C KOJIMYECTBCHHON CTOPOHBI:
Maccel, o0bemMa (HOpMaJibHbIE
YCJIOBHS) Ta30B, KOJUYECTBA

BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHBIE XUMHUYECKUE
3HaHUSA JUTS MIPUHATUSA
peumieHud B KOHKPETHBIX
KU3HEHHBIX CUTYyaLMIX,

CBA3aHHBIX C BEUICCTBAMU H
HUX IPUMCHCHHUEM

IUIAaHUPOBATb U  BBIMNOJIHATH
XUMHYECKUIN OKCIICPUMCHT
(TIpeBpaleHusi OpraHuYeCKuX
BEIIECTB I[P HArpeBaHUH,
MOJTy4EeHUE ATUJICHA u
A3YYEHHE €ro CBOWCTB,
KauCCTBCHHBIC PpCaKIUKU Ha

albICTU/IBI, Kpaxmal,
YKCYCHYIO KHCIIOTY;
JIeHaTypanus OCJIKOB  TIpH
HarpeBaHHH, [[BETHBIC

peakiuu OENKOB; MPOBOAUTH
peakuy HMOHHOTO OOMeEHa,
OTpENENATh Cpely BOJIHBIX
pPacTBOpOB, KayeCTBEHHbIE
peaxkuuu Ha cynbdar-,
KapOOHaT- U XJIOPU/I-aHUOHBI,
Ha KaTHMOH aMMOHWUS; pellaTh
SKCIIEPUMEHTAJIbHBIE 3aJauu
no rtemam "Metamnel" u
"HemeTtammsr") B
COOTBETCTBUU C IMpaBUIIaMU
TEXHUKH O€30MacHOCTH MpH
oOpallleHUH ¢ BeIIeCTBAMU U
J1a00paTOPHBIM
obopynoBaHueMm;
MPEJICTaBIATh  PE3yAbTaThl
XMUMHUYECKOTO OSKCIIEPUMEHTa
B Qopme 3amucH ypaBHEHUU
COOTBETCTBYIOIIUX PEAKIIUN U
¢dbopMynupoBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YyJbTATOB;

- aHAIIM3UPOBATh
XUMHYECKYI0 HWH(POPMAIIUIO,
MOJIy4aeMyl0 U3  PasHBIX
HUCTOYHUKOB (cpencts
MaccoBOi MH(OPMAIIHH, CETh
WuTepHer u npyrue);

3. PacueTHbIe 3a1a41 10
YPaBHEHUSIM PEAKLHN C yHaCTUEM
OpI‘aHI/I‘-IeCKI/IX BCIHICCTB.

4. JTaboparopHas padora Ned
«[TonydyeHne STHIICHA U U3ydEHUE
€ro CBOMCTBY.




-co0II0AaTh

9KOJIOTMYECKU
11e1ecoo0pa3HOro MOBEACHUS
B ObITy W  TpyIOBOH
NESTEIbHOCTH B LEJsIX
COXPAHEHHUS CBOETO 3/I0POBbS
U OKpYXarolleld NpUPOIHON
Cpelibl; YUUTHIBATH ONIACHOCTh
BO3/ICUCTBUS  HA  JKUBBIC
OpraHu3Mbl  ONPEIEIEHHBIX
BEILIECTB, IIOHUMAas CMBbICI
IoKa3arelist IIpeAeIbHON
JOMYCTUMON KOHIIEHTpaLUu;

IpaBuIIa

OK 1, OK 02, OK 07, IIK 2.2

HNmets npeacraB/ieHus:

0 XUMHYECKON
COCTaBJISIONICH
€CTECTBEHHOHAYYHOU
KapTUHBI MHpPA, POJH XUMHUU
B MO3HAHUU SIBJICHUH
npupoabl, B (OPMHUPOBAHUU
MBIIIICHUS W KYJIBTYpPBI
JINYHOCTH, ee
(hyHKIIMOHATBEHOM
IPAaMOTHOCTH, HEOO0XOIUMO
JUTSL PEIICHUST TPAKTHYCCKUX

3a1a4 U KOJIOTHYECKU
000CHOBAHHOI'0 OTHOIIIEHUS K
CBOEMY 3JI0POBBIO u

MIPUPOJIHOM cpere
OK 01, OK 02, TIK 2.2.

OObsacHAT,  (pu3MUECKUit
CMBICTT CUMBOJIUKH
NEePUOIUYECKON TaOTUIIBI

XUMHUYECKUX  DJIEMEHTOB
J. n. Meunneneena
(HOMEpOB JJIEMEHTA,
nepuoja,  TPYIIbI) U
YCTaHOBKa MPUINHHO-
CIEICTBEHHOU CBSI3U
MEXIy CTPOCHHEM aToma
n 3aKOHOMEPHOCTSIMHU
W3MEHCHMUS CBOICTB
9JIEMEHTOB H
00pa3oBaHHBIX MU
BEIIECTB B TEPHOJIAX |
rpymnmnax.

OOBscHIET XUMHYECKHE
SIBJICHHS, TIPOUCXO/IAIINE
B TpHpoje, OBITYy W Ha
MIPOU3BO/ICTBE.
Onpenenser

BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX
MpeBpaIleHUN B
pPa3IMYHBIX YCIOBUSIX.

[TpakTHKO-OPHUECHTUPOBAHHBIC
TeopeTrudeckue 3amanus Ne2 Ha
XapaKTEPHU3ALHUI0 XUMHUECKHX
3JIEMEHTOB: «MeTalmndyeckue /
HEMEeTaJUTMYEeCKHE CBOMCTBA,
AIEKTPOOTPHUIIATEIILHOCTD U
CPOJICTBO K 3JICKTPOHY XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C MX
SJIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B TTEPUOTUUECKON
CHUCTEME XMMHUYECKUX JIEMECHTOB
J.. MenneneeBay.
[TpakTHKO-OpUEHTUPOBAHHBIC
3agagusg Ne 10 mo cocTaBiIeHUIO
XUMHUYECKUX PEAKIUN C ydacTHEM
OPraHUYEeCKUX BEIIECTB,
HCITOJIB3YEMBIX IS X
UaeHTU(UKAITUN B OBITY U
MIPOMBIIIICHHOCTH

1. JJaboparopnas pabora Ne 5 Ha
BBIOOD:

— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIIMU OT KOHIICHTPaIlUU
pearupyronux BEIIECTBY;

— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIH OT
TEMITePaTypPhI».

2. [IpakTuKO-OpUEHTUPOBAHHBIE
Teoperuueckue 3aganus Ne 11 Ha
aHanu3 GaKkTOPOB, BIUSIOIINX HA
W3MEHEHHE CKOPOCTH XUMHUYECKOU

pEeaKInH.
3HaTh : 3HaThb ocHOBHEIC | 1. 3amaHnsl Ha  COCTaBJICHUE
OCHOBOIIOJIAraroliue MOHITHS | TTOJIOKEHMS TEOPUH | MOJIEKYJSPHBIX U HOHHBIX PEAKIUH C
(XUMHYECKHUH 3IEMEHT, aTOM, | JIEKTPOJIUTUUECKON y4acTHEM OKCHJIOB, KHCJIOT,
ANEKTPOHHAS 000JI0YKa | JUCCOIHMALIUN M | OCHOBAaHUM W  COJIEH, HOHHBIX
aToMma, s-, p-, d-dJIEKTPOHHBIE | XapaKTEPUCTHKA B CBETE | pEaKI[Hid TUAPOJIHN3a coJIei,
opOMTaTi  aTOMOB,  WOH, | ’TOW  TEOPUU  CBOWCTB | YCTAaHOBJICHHE W3MEHEHHUS




MOJIEKYIIa, BAJICHTHOCT,
JIEKTPOOTPHULATEIBHOCTb,

CTENEHb OKHCJICHHUS,
XMUMHMYECKasi CBSI3b, MOJIb,
MOJISIDHAasi Macca, MOJIAPHBIN
00BeM, YTIepOIHBIA CKeNeT,

GbyHKIMOHATBHAS rpymima,
paaukan, H30Mepus,
HU30MEPBI, TOMOJIOTHYECKHUI
psn, TOMOJIOTH,
YIJIEBOJIOPOJIBI, KUCIOPOI- U
a30TcoepIKaIIue
COEAUHEHHUSA, OHOIOTHYECKHU
AKTUBHBIE BeIlleCTBA
(yrneBoapl, JKUpbI, O€NKH),
MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COC/TMHCHUS,
KpUCTAJUTMYECKasi ~ PEeIIeTKa,
TUTBl XUMUYECKUX PEeaKIHit
(OKUCTUTENHHO-
BOCCTAaHOBHUTEIIbHBIE, JK30-U
SHIOTEPMHUUECKHE, PEaKINu
HOHHOTO OOMEHa), pPacTBOp,
AJEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS
JUCCOLMAIMs,  OKHCIUTED,
BOCCTAaHOBUTEIb,  CKOPOCTh
XUMUYECKON peakuuu,
XMMHUYECKOE  paBHOBECHE),
TEOPUM U 3aKOHBI (TeopHus
XUMHUYECKOTO CTpOEHUs
OpraHnu4eckux Bemniects A.M.
byrneposa, TeOpUs
ANEKTPOJIUTUYECKON
JUCCOIMAIUH,
nepuoauueckuii 3akoH J[.U.
Meneneesa, 3aKOH
COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH,

CHUMBOJIMUECKHUH SA3bIK XUMUHU,
(aKTOJIOTHYECKUE CBEJICHHS O
CBOMCTBAX, COCTaBe,
MOJIydeHHH M 0e30MacHOM
UCTIOJb30BAHUN  BaXKHEHUIINX
HEOPraHU4eCcKuX "
OpraHMYecKUX BELIECTB B
ObITY M TPAKTHYECKOM
NeATeIbHOCTH YeJIOBEKa

OK 01, OK 02, OK 04, OK 07

OCHOBHBIX KJIacCOB
HEOPraHUYECKUX
COCIMHECHUM.

3HaTh OCHOBHBIE
MTOJIOKCHUS TEOPUH
XUMHUYECKOTO  CTPOCHUS
OpraHuYeCcKUxX
COCIMHEHU I u
XapaKTEPUCTHKAa B CBETE
3TOW  TEOpPHH  CBOWCTB
OCHOBHBIX KJIacCOB
OpraHuYeCcKUxX
COEIUHEHU.

JlaBath Ha3BaHUE
W3YYCHHBIX BEIIECTB IIO
TPUBHAIBHON J5R105
MEKIYHApOJHO U
HOMEHKJIaType u

OTPAXKEHHUE COCTaBa JSTUX
COEOUHEHNN C IIOMOIILIO
XUMHUYECKUX HOPMYIT
3HaTh, Kakue QaKTopsl
BIIUSIOT HA CKOPOCTh
XUMUYECKUX PEAKIUI
YMeTb 00BICHATH
BIIUSTHUE KaXK]IOTO
dakropa;

3HaTh KJIaccu(UKAIUIO
pacTBOpPOB, YMETh peIIaTh
3aJ]a4i Ha PacTBOPbI

3HaTh (busuko-
XUMUYECKHE CBO¥CTBa
pacTBOpOB, YMETh
TOTOBUTH  pacTBOp  C

3a/laHHBIMH JTAHHBIMU
3HaTh KayeCTBEHHbIE
peakiui Ha KaTHOHBI U
QHUOHBI W yMETh HX
BBITIOJTHSATD.

3HaTh KayeCTBEHHbBIC
peaKIuy Ha OpraHuvecKue
COCIMHEHUSI U YMETh HX
BBITOJIHATb.

Cobnronenue npaBui
9KOJIOTUYECKU
I'PaMOTHOTO MOBEJICHUS B
OKpY’Karollen cpene.

KHUCJIOTHOCTH CPEBbI.
2. JlaGopatopuass pabora Ne 1
«Peakuuu ruiponunszay.

I13 Ne 8

1. 3amaHus Ha cocTaBieHUE
Ha3BaHUN OPraHUYECKUX
COCAVHEHUH 110 TPUBUAIILHON WIH
MEXKYHapOAHOU CHCTEMATUYECKOU
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX
U COKPAICHHBIX CTPYKTYPHBIX
(hopMyIT OpraHUYECKUX BEIIECTB
OT/I€JbHBIX KJIACCOB.

3. 3ayaun Ha orpeieIcHNe
npocreiien GopmyIibt
OpraHUYeCcKON MOJIEKYJIbl, UCXOS U3
AJIEMEHTHOTO cocTana (B %).

3agauu Ha PacyeThl TEMIOBBIX
3(pPeKTOB XUMHIECKUX PEAKIIHi 1
ompe/ieNieHre TUTa peakiuu (1o Te
mI0BOMY 3 (PEKTY: IK30- H
SHAOTEPMHUUYECKHUE).
[TpakTHKO-OpHEHTUPOBAHHBIE
3aganuss Ne 11 Ha mpumMeHeHue
npunnuna Jle - [llatense
HaXOKJICHUS HAIPaBIICHUS
CMEIIEHUS PAaBHOBECHS] XUMHUECKOM
peakuuu 1 aHau3 GaKkTopoB,
BIIMSIOIINX HA CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHS.
JlaGopaTopnas pabora Ne 6
«M3ydeHne BIUSHUS Pa3InIHBIX
(haKkTOpOB Ha CMEIICHUE
XUMHUYECKOTO PABHOBECHSI.
3ajaun Ha IPUTOTOBJICHUE
PacTBOPOB.

2. [IpakTHKO-OpHUEHTUPOBAHHBIC
pacueTHble 3aganus Ne 12 Ha
JUCTIEPCHBIC CUCTEMBI,
HCIT0JIb3yEMbIC B OBITOBOM H
MIPOM3BOJICTBEHHON JCSITCIBHOCTH
YeJI0BEeKa

JlaGopatopnas padora Ne 7, 8 (Ha

BBIOOD):

— [IpurotoBieHnue pacTBOpOB;

—  HccnemoBanme — AMCHEPCHBIX
CHCTEM

[13 Ne 13 KayecTBEeHHbIE peaKkIuHy,
XapaKTepHbIC IS OOHAPYKESHUS
HEOPraHMYECKUX BEIECTB
Jlaboparopnas  pabora Ne 8
O6HapyxeHue HEOPTaHUYECKHUX




BEILIECTB c HCIIOIb30BaHUEM
KaueCTBEHHBIX AHATTUTUYECKUX
peakuui

1. JlaboparopHuast pabota Ne 9 (Ha
BBIOOD):

— KauecTBenHble peakuyu Ha
OT/ICJIbHBIE KIJIACCHI OPTaHUYECKUX
BEIIIECTB;

— KauecTBeHHbIl aHanus3
OPraHUYeCKUX COCTUHEHHM 110

(YHKIIMOHATIBHBIM TPYIIIIaM.

2. [TpakTraeckue 3amanus Ne 14 Ha
COCTaBJICHUE KaueCTBEHHBIX
peakuui 0OHapyXeHHUS
OPraHUYECKUX COCTUMHECHU .

I13 Ne 15 Okonornueckas
0€301acCHOCTh TIOCIIECICTBUM
OBITOBOM U TTPOU3BOACTBEHHOM
JIESITeTbHOCTH YeJIOBEKa

Keiic (¢ yuerom Oymymeit
poeCCHOHAIBHON e TEIHHOCTH)
Bo3MokHbBIE TEMBI KEHCOB:

1. IToTennenue knumara u
BBICBOOOK/IEHNE Ta30BbIX THAPATOB
CO JTHA OKeaHa.

2. bynymiue marepuansl 15 aBua-,
MaITuHO- ¥ MPUOOPOCTPOCHUSI.

3. HoBble MaTepuaisl 1is

COJTHEUHBIX OaTapeil.

KoHnTponupoBaTh KauecTBO ChIPbs,
MOJIy4aeMBbIX MPOAYKTOB
KouTponupoBatb  pacxoa  ChIpbs
MPOIYKIIUH, peareHToB,
KaTajau3aTopoB, TOTUTUBHO-
SHEPreTHYECKUX PECypcoB
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