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PaGouast mporpamMma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

- ®enepaabHOr0 TOCYAAPCTBEHHOTO0 00Pa30BaTEILHOTO CTaHIAPTa CPEAHEr0 00IIero oopa3oBaHus,
YTBEP)KJIEHHOTO MprkazoM MunoOpHayku Poccun ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM toctunin Poccuiickoit @enepanuu 7 utons 2012, peructpanronnsiii Ne 24480);

- denepanbHOro0 TOCYIAPCTBEHHOIO 00pa30BaTENBbHOIO CTaHAApTa CpeIHEero npodeccruoHalbHOTO
oOpazoBanus 1o cnenuagbHocTH 15.02.12 MoHTax, TEXHHYECKOE OOCIYKMBAaHHUE U PEMOHT
MPOMBIIIIEHHOTO 000pyZoBaHus (IO OTpacisiM) CpeaHero mnpohecCHOHATBLHOrO 00pa30BaHMUs,
yrBepxkaeHHoro [lpukazom MunoOpuayku Poccum ot 09  nmexabps 2016 Ne 1580
(3apeructpupoBaHHOTO0 MuHHCTEpCTBOM IOCTHUIMK Poccuiickoit ®enepanum 22 nexkadbps 2016,
peructpannoHHbIi Ne 44904)

C y4EeTOM:

- OepepanbHON 00pa30BaTEIbHOM MPOrPaMMBI CPEAHET0 00Iero oOpa3oBaHMs, YTBEPKIACHHON
[Ipukazom MunuctepctBa npocseuienuss P® or 23.11.2022 Ne 1014 (3apeructpupoBaHHOTO
MunucrepctBoM toctuiiun Poccuiickoit ®@enepamuu 22 nekabps 2022, perucTpainMoHHBIA Ne
71763);

- [puUMepHOl paboyeil mnporpamMmbl OOIIEOOpPa30BATENbHON AMCHUMUILIUHBL «XUMHS» s
npo(ecCHOHANTBHBIX 00pa30BaTEebHBIX OpPTaHHU3AIMKA, YTBEPXKJICHHON Ha 3acemanuu CoBera 1o
OLICHKE COJIEp>KaHUsl W KauecTBa MPHUMEPHBIX pabouuMx MporpaMMm o00I11e00pa3oBaTEILHOTO U
COIMATILHO-TYMaHUTAPHOTO IIUKJIOB CPEeIHEro MpoeCCHOHATBLHOr0 00pa3oBaHus, MpoTokoa Ne 14
ot 30.11.2022.
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1. OBIIASI XAPAKTEPMCTHUKA PABOYEI TIPOTPAMMBI
OBIIEOBPA30OBATEJILHOMN JUCIUTITAHBI
O/1.12 XUMUSA

1.1.MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

Huctummuaa OJ[.12 Xumus Bxoautr B oOmieoOpaszoBarensHbiii mukn  [IIICC3  kak
o0s3aTenpHas AUCHUIIIMHA yueOHas IUCHHUIUINHA.

Oo6meo6pazoBarenpHas auciuiuimHa OJ[.12 Xwumus sBisercs 005S3aTeIbHONH  YacThiO
o01eoOpazoBaTesbHOTO IMKIIa oOpa3oBareabHO mporpammel CITIO B cootBercTBUM ¢ PI'OC 1o
cnenranbHocTd  15.02.12 MoOHTaX, TEXHHYECKOE OOCIIY)KHBaHHE M PEMOHT IMPOMBIIUIEHHOTO
00opyoBaHus (110 OTpaCsiM)

1.2.l1eab U MJIaHUPYeMble Pe3yabTAThl 0CBOCHHUS TUCHUILINHBI:

1.2.1.11esn 061€00pa3oBaATENbHOI THUCIHUIIHHBI

Conepsxanue nporpammsl obmieo0pazoBarenbHoil nucuuminabl O1.12 Xumust HanpaBieHo
Ha JIOCTH>KEHUE CIIETYIOIINX LIeNIeH:

-popmupoBaHue y 00y4arOmuXcsi yMEHHs OI[EHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIJIS
KaX/I0T0 YeJIoBeKa, B TOM 4uciie B Oyaylel npodeccuoHanbHOM e TeIbHOCTH;

-opmupoBaHue y 00ydaroLMXCsl LEIOCTHOTO NPEACTaBICHUS O MHUpPE U POJIM XUMHUHM B
CO3/IaHUM COBPEMEHHOW €CTECTBEHHOHAyYHOM KAapTHHBI MHpa; YMEHHUS OOBICHATH OOBEKThl U
IPOLIECCHl OKpY Karollel NeHCTBUTENIbHOCTU: IPUPOTHON, COLUATBHOM, KyIbTYPHOM, TEXHUUECKON
Cpezbl, — UCHOB3YS VIS TOr0 XUMUYECKUE 3HAHUS;

-pa3BuTHE y OOYUaIOMIMXCS YMEHHUH pa3ianyaTh (akThl U OLIEHKU, CPABHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh X CBSA3h C KPUTEPUSMHU OLICHOK M CBSI3b KPUTEPHEB C ONPEACICHHON CHCTEMON
LEHHOCTEH, (OPMYIUPOBATh U OOOCHOBBIBATh COOCTBEHHYIO TIO3UIIUIO;

-puoOpeTeHne OOYYaIOUIMMHUCSA OINbITa PAa3HOOOPA3HOM JEATENIbHOCTH, TIO3HAHUS U
CaMOIO3HAHUS; KIIOYEBbIX HABBIKOB, UMEIOIIMX YHUBEPCAJIbHOE 3HAUECHUE JJIS PA3IUYHBIX BUIOB
JeSITebHOCTH (HABBIKOB pEIIEHUs] MpoOJeM, NMPUHATHS pelleHH, MoucKa, aHainu3a 1 o0paboTKU
UHpOpMalMi, KOMMYHUKATHBHBIX HaBBIKOB, HABBIKOB M3MEPEHUI, COTPYIHHUYECTBA, OE30M1aCHOIO
oOpallieHHs C BEIIECTBAMU B MOBCEAHEBHOM JKU3HH U TPO(ECCHOHANBHON I TEIBHOCTH).

1.2.2. TlnanupyemMblie pe3yabTaThl OCBOECHHSI 001€00PA30BATENbHON TUCHUIIUHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocaoe ®I'OC COO
Oco0oe 3HaueHue TUCHUIUTHHA UMeeT npu popmupoBanuu u pa3sutiu OK u I1K.

Konx n HanmeHoBaHMe IInanupyemMblie pe3ysIbTaThl OCBOCHUS JUCIIUIUIMHBI

bopMHUpyeMbIX
KOMIIETEHINI

Oo6mue

I[I/ICLII/IHJ'II/IHapHBIC

OK 01. Beibupath criocoOsI
pelIeHus 3a1a4q
podeCCHOHAITBHON
JESATEIEHOCTH
MPUMEHUTEIIHHO K
Pa3IMIHBIM KOHTEKCTaM

B vacTtu Tpynosoro
BOCIIUTAHUA:- TOTOBHOCTH
K TpyAy, OCO3HaHUE
[IEHHOCTU MAacCTepCTBa,
TPYAOTIO0HE;- TOTOBHOCTH K
aKTUBHOH ACATCIIbHOCTHU
TEXHOJIOTUYECKON U
COIIMaIbHOU
HaIpaBJIEHHOCTH,
CIIOCOOHOCTh
HWHHUIOUHUPOBATD,
IJIJAHUPOBATh U

BJIAJIETh CUCTEMOM XHMHYECKUX
3HaHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE  MTOHATHUS
(XMMUYECKUIl DJIEMEHT, aToM,
AIIEKTPOHHAsE 000JI0OYKa aToMma, S-
, P-, d-aIexTpoHHBIE OpOHTAIH
aTOMOB, MOH, MOJIEKYIa,
BaJICHTHOCT,
AIIEKTPOOTPHULIATEIBHOCTD,
CTENEHb OKHCIIECHUS, XMMHYECKas
CBsA3b, MOJIb, MOJISIDHAs Macca,
MOJISIPHBIN 00bEM, YTIEPOTHBII




CaMOCTOSITENTEHO
BBITIONHSATH TaKYIO
JeSITeNIbHOCTh;- MHTEpEC K
paznuaHbIM chepam
npodecCuoHAITbHON
nesaTenbHocTH, OBIaIcHUE
YHHUBEPCAIbHBIMU
y4eOHBIMU
M03HABATEIbHBIMU
nercTBUsIMU:a) 0a30BbIC
JIOTUYECKHe IEHCTBUS: -
CaMOCTOSITEITLHO
dbopmynupoBath U
aKTyaJIu3UPOBATH
po0GieMy, paccMaTpuBaTh
€e BCECTOPOHHE; -
yCTaHaBIUBATh
CYILIECTBEHHBIN IPU3HAK
WJIM OCHOBAHMUS JIS
CpaBHEHMSI, KilacCU(hUKAUU
u 00001IeHNus; -
OTIPEACIIATh ITICNN
JeSITeNIbHOCTH, 3a]aBaTh
nmapamMeTpsl ¥ KPUTEPUHU HX
JOCTUKEHHUSI;- BBISBIISTH
3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B
paccMaTpUBaeMbIX
SIBJICHUSIX; - BHOCHTH
KOPPEKTHUBBI B
JeSTeILHOCTh, OIICHUBATH
COOTBETCTBUE PE3YIHTATOB
I[EJIsIM, OIICHUBATh PHCKH
MOCIIEACTBUI
NeSATEIILHOCTH,

-pa3BUBaTh KPEaTUBHOE
MBIIIJICHUE TTPH PEIICHUN
KU3HEHHBIX
po6s1eM06)6a3oBbie
HCCIIeIOBATENbCKUE
JNIEUCTBUS:- BIaJg€eTh
HaBbIKaMU y4eOHO-
HUCCIIEIOBATENbCKON 1
MIPOEKTHOM IeATeIHHOCTH,
HaBBIKaMU Pa3peIICHUS
MPOOJIeM;- BBISIBIISITH
MIPUYUHHO-CJICICTBEHHBIC
CBSI3H U aKTyaJIU3HUPOBATh
3aJ1avy, BBIJIBUTATh
TUIOTE3Y €€ pPelIeHus,
HaXOJUTh ApTYMEHTBI JIS
JI0Ka3aTeNIbCTBA CBOMX
YTBEPKICHHUI, 3a]1aBaTh

ckenet, QyHKIIHOHAIbHAS TPYIIa,
paaMKall, M30MEpHs, H30MEPHI,
TOMOJIOTHYECKUI Psiji, TOMOJIOTH,
YIACBOAOPOABI, KHCIOPOA- H
a30TCOJICPIKAIIUEC COCAMHEHHUS,
OMOJIOTHYECKA AKTHBHBIE
BernecTBa (yriIeBOMbI, JKHPBHI,
OCIIKH),

MOHOMEp, IOJUMEP, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJIIPHBIC

COCJIMHCHUS, KPHUCTAILTHYECKAs
pelieTka, THUIBI XUMHUYECKUX
peakuui (OKHCITHUTENBHO-

BOCCTaHOBUTEIIbHBIE, 9K30-
u

SHIOTEPMHUUYECKUE, PEaKIUU

HOHHOTO OOMEHa), pacTBOD,

AJIEKTPOJINTHI, HEAJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs TUCCOLUALSA,
OKHUCJIUTEb, BOCCTAHOBUTEND,
CKOpPOCTb XMMHUYECKOW pPEaAKLUU,
XUMHUYECKOE PaBHOBECHE), TEOPUH
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOEHHUSI OpPraHUYECKHUX
Bewmects A.M. bytneposa,
Teopus

AIEKTPOJIUTUYECKON
JUCCOLMALINY, TEPUOINIECKUN
3akoH JI.M.

MenneneeBa, 3aKkoH
COXpaHEHMsI Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMUH,
(bakTOJIOrMUeCKue CBEJIEHHUS O
CBOMCTBAX, COCTaBe, IMOJYYEHUU
U 0e30MacHOM HCII0JIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB B OBITY U
MPAKTUYECKON AESITETIbHOCTU
4eJI0BEKA;

- yYMETh BBISIBIIATH
XapakTepHble NPHU3HAKU U
B3aMMOCBS3b U3yUYEHHBIX
MOHSATUN, MPUMEHSTh
COOTBETCTBYIOIIME MOHATUS MpPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHMYeCKUX
BEILIECTB U UX MPEBPAILCHHUI;
BBISIBJISITH B3aUMOCBSI3b

XUMHYECKUX
3HAHUI c TOHATHUSIMH u
NPEACTABJICHUSIMA  JIPYTUX

CCTCCTBCHHOHAYYHBIX TPCIAMETOB,




rapaMeTpsl U KPUTCPUH
peILIECHUS ;- aHATU3UPOBATh
MOJIYYCHHBIC B XOJEC
pelcHus 3aaun
Pe3yJIbTaThl, KPUTHUCCKU
OILICHUBATh HX
JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHECHUE
B HOBBIX YCJIOBHSX;- YMETh
INCPCHOCUTDL 3HAHUA B
MMO3HABATEIIBHYIO U
MIPAKTUIECKYIO 00TIacTH
KU3HEIEATEIbHOCTH; -
YMETb HUHTETPUPOBATH
3HAHHUS W3 Pa3HBIX
MPEIMETHBIX 00IacTe;-
BBIJIBUTaTh HOBBIE HJIEH,
npeaiaratb OpUruHalbHBIC
MOJIXOJIbI U PEILICHUS ;-
CIIOCOOHOCTH UX
HCIIOJIb30BaHMS B
MMO03HABATEILHOMN U
COLIMAJILHOM MTPAKTUKE

- YyMEThb HUCIOJIb30BaTh
HAaMMEHOBAHMSI XUMHUYECKHUX
COEeIUHEHNN

MEXIYHApOAHOTO CO03a
TEOPETUYECKON M TPUKIIATHON
XUMHAHA U

TPUBHUAJIbHBIC HA3BAHUS
BOKHEHIIINX BEIIECTB (ITHIICH,
alleTUJIEH,

TJIMIIEPUH, (EHOI,
dbopmanbaerua, ykcycHas
KHUCJIOTA, TJIUIUH,

yrapablii ras, YIJICKUCIBIA Ta3,
aMMHUaK, TallleHas W3BEeCTb,
HeraieHasi W3BeCTb, MHUTHEBAs
coga W JIPYTHX), COCTaBIIATH
(dbopMyIbl HEOPraHUYECKUX H
OpraHWYECKUX BEIIECTB,
ypaBHEHUS

XAMHUYECKUX PEaKIIUH,
OOBSACHATH HX CMBICT;
MOATBEPKIATH

XapakTepHble XUMHUYECKHE
CBOICTBA BEIIECTB
COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMH U 3aITUCSIMU
YPAaBHEHUN XUMUYECKUX PEAKLUH;
- YyMETh  YCTAHABJIMBATH
MIPUHAJIC)KHOCTh M3YYEHHBIX
HEOPraHWYEeCKUX |
OpraHWYEeCKUX BEIIECTB K
ONpeIeTICHHBIM

KJIaccaM W Tpymmnam
COEIMHEHUH, XapaKTepU30BaTh
WX COCTaB U

Ba)KHEUIIIE CBOMICTBA;
OTPENIETATh BUIBI XUMHUYECKUX
CBsI3eM
(xoBaJIeHTHaH,
MeTajuInuecKas,
THIIBI
KPUCTAJUTMYECKUX  PEIIETOK
BEIIECTB;,  KJIAcCU(UIIUPOBATH
XUMUYECKHE PEaKLUH;

- chopmMupoBaTh NMpeACTaBICHUS:
0 MaTepUaIbHOM €UHCTBE MHUPA,
3aKOHOMEPHOCTSIX 1
MMO3HABAEMOCTH SIBJICHUI
MIPUPOJIBI; O MECTE U

3HAQYEHUH XUMHUU B CHUCTEME
€CTECTBEHHBIX HAayK U €€ POJIH
B

00€ecrieueHnn yCTOMYHNBOTO

WOHHAa4,
BOJIOPOJIHAs),




pa3BUTHS 4YEJIOBEUECTBa: B
pereHnun

mpoOjeM  AKOJOTUYECKOH,
DHEPTreTHYECKOM W TIUIICBOU
0€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3[JaHUd HOBBIX
MaTepuaioB, HOBBIX
HMCTOYHHKOB DSHEPruM, B
obecrieyeHnn

pPalMOHAIBHOTO
MPUPOJONOIL30BaHUS, B
(hOopMUPOBAHUH MUPOBO33PEHUS
U o0mel KyiabTyphl
YelioBeKa, a TakxKe
HKOJIOTMYECKH 000OCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3I0POBBIO U
IPUPOIHON cpefe;

- BJIQJIETh CUCTEMOU
XUMHUYECKUX 3HAHHM, KOTOpas
BKJIFOYAET:

OCHOBOTNOJIAralone MOHATHUS
(TOTIOTHUTENIBHO K CHCTEME
MOHATUHI

0a30BOTO YpOBHSI) - H30TOIIBI,
OCHOBHOE U BO30YKIEHHOE
COCTOSIHHIE  aToMa,
rudopuau3anisi  aTOMHBIX
opOuTanei,

xumuueckast cBsizb (" "u
"' KpaTHbIE CBSI3M), MOJSpHAs
KOHIICHTpAIUs, CTPYKTYpHas
dbopmyna, uzoMepus
(cTpyKTypHasi,

reoMeTpuueckas  (IEc-TpaHc-
U30MEpHUsl),  THIbI
XUMHYECKHUX

peakuuii (romo- u
reTeporeHHble, OOpaTUMBbIe U
HeoOpaTuMble),

pacTBOpHI (ICTUHHEIE,
JUCTIEPCHBIE CUCTEMBI),
KPUCTAIJIOTHAPATHI,

CTENEeHb JIMCCOIMAIINH,
ANEKTPOJIN3, KPEKUHT,
pUGOPMUHT);

TEOPHUH U 3aKOHBI,
3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS,
JIeXKaIIie B OCHOBE TOHHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SBJICHUM,
COBpPEMEHHBIE TMPEJCTABICHUS O
CTPOEHUU




BEIIIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM U
HaJIMOJICKYJIIPHOM

YPOBHSIX; MPEJICTABICHUS O
MEXaHU3MaX XUMHUYECKUX
peakuui,

TEPMOJIMHAMUYECKUX U
KHHETUYECKUX
3aKOHOMEPHOCTSAX HUX
MPOTEKAHUS, O XUMHUYECKOM
PaBHOBECHH, IUCIEPCHBIX
cucTeMax,

(haKTOJIOTUUECKHE CBEICHHUS O
CBOMCTBAX, COCTaBe, IOJYyYEHUU
u

0€301acHOM HCIIOJIb30BAHUH
BOKHEUIIINX HEOPTaHMYECKHX |
OPTaHWYECKUX BEIIECTB B OBITY
U TPAKTUYCCKON NEITeIbHOCTH
YelioBeKa;  OOIMIMX  HAyYHBIX
MPUHIUIIAX ~ XHUMHYECKOTO
MPOM3BOACTBA (HA TIIpUMeEpe
MIPOM3BOJICTBA CEPHOM KHCJIOTHI,
aMMHaKa, MeTaHOJIa, epepadoTKU
HetH);

- yMETh TPOBOJUTH PACUCTHI
M0 XHMHYECKUM QopMmyiIaM U
YpaBHEHUSM  XHMHYECKHX
peakuuii ¢  HCHOJIb30BAHHEM
(U3UYECKUX BEIWYMH (Macchl,
o0beMa Ta30B, KOJIHWYECTBA
BEIIECTBA), XapaKTEPU3YIOLINX
BEIIECTBA C KOJWYECTBEHHOMN
CTOPOHBI: pacyeTsl 10
HaXOXJACHUIO XHUMHYECKOMN
dbopMyIbI

BEII[ECTBA; pPacUeThl MacChl
(oObema, KONMUYECTBAa BEIIECTBA)
MPOJIYKTa PEaKINK, €CIIU OJIHO U3
MCXOJIHBIX BEIIECTB JaHO B BUEC
pacTBopa C OIpEACICHHOU
MacCOBOM J10JEN
PacTBOPEHHOTO

BElleCTBAa WJIM JaHO B
n30bITKE (MMEET NpPUMECH);
pacueTsl

MaccoBOM wWIH OOBEMHOW JOTH
BBIXOJIa TIPOAYKTa PEaKIIUH;
pacueTsl TerioBoro 3ddexra
peakiuii, 00bEMHBIX OTHOIICHHUI
ra3os;

- YMETb BBISBIATH
XapakTepHbIE TPHU3HAKH U




B3aUMOCBSI3b

W3YYEHHBIX MOHSATUN, MPUMEHSITh
COOTBETCTBYIOIIME IOHATUS IPU
ONUCAHUU CTPOCHUS U CBOUCTB
HEOPraHWYECKUX U OPraHUYECKUX
BEILIECTB U UX MPEBPALLCHUN;
BBISIBJIATh B3aUMOCBSI3b
XUMHUYECKUX

3HaHUH C MOHATHUAMU U
MIPEACTABICHUSIMU JPYTUX
MIPEAMETOB ISl

Ooiee  OCO3HAHHOTO
MOHUMAaHUA U OOBSICHEHUS
CYLIIHOCTH

MaTepUalbHOIO E€JUHCTBA
MHpPA; HCMOJIb30BATH
CHUCTEMHBIE

XUMUYECKUE 3HAHUS ISt
OOBSICHCHUS H
MIPOTHO3UPOBAHUS

SIBJICHUM, UMEIOLTUX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETh HCIOJIb30BaTh
HAaWMEHOBAHMS XUMHUYECKHUX
COeIMHEHUN

MEKIYHapOAHOTO COI03a
TEOPETUYECKOW M IPUKIAJTHOU
XUMUU U

TPUBHUAJIbHBIE HA3BAHHS BEIIECTB,
OTHOCSIIIUXCA K H3yYEHHBIM
KJlaccCaM  OpPraHUYECKUX H
HEOPraHWYECKUX  COEAUHEHUM;
HCIIOJIH30BATh XUMUYECKYIO
CHUMBOJIUKY JJI COCTaBJIECHUS
bopmyn

HEOPraHWYEeCKUX  BEILECTB,
MOJICKYJIIPHBIX U
CTPYKTYPHBIX

(pa3BepHYTHIX, COKpaIIeHHBIX
u CKEJIETHBIX ) bopmyn
OpTaHWYECKUX BEIIECTB;
COCTaBJISITh YpaBHEHHUS
XUMHYECKHUX

peakuuii M packpelBaThb  UX
CYIIHOCTbh:  OKHUCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX  pEaKIMil
MOCPEACTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO OallaHca TUX
peaKkuunii; peakuuii HOHHOTO
oOmMeHa

MyTEM COCTAaBJICHHUS HX
MOJIHBIX W COKPAILEHHBIX
MOHHBIX




YpPaBHEHUM; pEaKUUid TUIPOJIN3a,
peakiuii KoMriekcooOpa3zoBaHus
(Ha Tpumepe
TUAPOKCOKOMILIEKCOB

[MHKAa U aJIOMUHUSA);
MOATBEPKJIATh XapaKTEpHbIE
XUMUYECKHE

CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMH U

3alUCSIMU YPAaBHEHUN XUMHUYECKUX
peaxiuii;

- yMeTb KIacCHU(PHUIUPOBATH
HEOPraHUYeCKHEe U OPTraHUYECKUE
BEILECTBA U XUMHUYECKHE
pEeaKIfK, CaMOCTOSITEIIBHO
BBIOMPATh

OCHOBaHUSI M KPUTEPUH IS
KJIacCU(UKALUU  H3Y4aeMbIX
XAMHYECKUX OOBEKTOB;
XapaKTepU30BaTh COCTAB U
BOKHENIINE

CBOICTBA BEILIECTB,
MIPUHAJICKALTUX K OTPEICTICHHBIM
KJlaccaM U

rpymnnaM COeIMHEHHUH (IIPOCThIe
BEILIECTBA, OKCHUJBI, THAPOKCHU/IBI,
COJIM; YTJIEBOAOPOIBI, MPOCTHIE
3¢upbl, CHOUPTHI, (EHOIBI,
aNbJETU/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIC
a¢upsl,

KUPBI, YIJIEBOJbI, AMHUHBI,
AMUHOKHCIIOTBI, OCIIKH);
MIPUMEHSATH

3HaHMUS O COCTaBE U CBOMCTBAX
BEILECTB JUIs SKCIIEPUMEHTAIbHOU
MPOBEPKU THUIIOTE3 OTHOCHTEIBHO
3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHUYECKUX pPEAKIUN U
MIPOTHO3UPOBAHUS

BO3MOXHOCTEH HX
OCYIIECTBIICHNUS,

- yMeThb MOATBEPXKAATh Ha
KOHKPETHBIX TpUMepax
XapaKkTep

3aBUCUMOCTH  PEAKLIMOHHOMN
CIIOCOOHOCTH  OpPTraHUYeCKHX
COEJIMHEHUI OT KPaTHOCTHU Y THIIA
koBajieHTHOH cBsizu (" "u "),
B3aUMHOTO BIIUSIHUSI aTOMOB U
IPYII aTOMOB B MOJIEKYJIax; a
TaKXKe
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OT  ocoOeHHOcTel
peanu3alud  pa3IUYHBIX
MEXaHU3MOB

MPOTEKAHUS PEaKLUI;

- yYMEThb XapaKTepU30BaATh
AJIEKTPOHHOE CTPOEHUE AaTOMOB
(B

OCHOBHOM U BO30YXJICHHOM
COCTOSIHUM) U HOHOB
XUMHUYECKUX

aneMeHToB 1 - 4 mnepuoaoB
ITepuoanueckoir cucremsl JI.M.
MeHnaeneeBa U UX BaJCHTHBIE
BO3MO>KHOCTH, HCHOJB3Ys
MTOHATHUSA

"s", "p", "d-snexTponHbIEC"
opOuTaNu, SHEPreTUYECKHe
YPOBHHU;

OOBSACHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB
XUMHUYECKUX

AJIEMEHTOB U 00pa3yeMbIX HMHU
COEIMHEHUH MO NepuojaM M

rpynmnam;
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OK 02. Mcnonp3oBaTh
COBpPEMEHHBIE CPEACTBA
MOWCKA, aHaJIh3a U
WHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeCCHOHATLHON
JeSATeIbHOCTH

B obnacTtu nennoctu
Hay4HOI'O MMO3HAHUS:
c(hOopMUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
OOIIECTBEHHOH MPaKTHKH,
OCHOBaHHOTO Ha JHaJiore
KYJIBTYD,
CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTa B
MOJIUKYJIbTYPHOM MHPE;
COBEpLICHCTBOBAHNE
SI3bIKOBOM M UYATATEIbCKOU
KYJIBTYPBI KaK Cpe/ICTBA
B3aMMO/ICHCTBUS MEKTY
JIIOJIbMU U TIO3HAHUS MUDA;
- OCO3HAHHE IIEHHOCTHU
HAYYHOH JEATEIbHOCTH,
TOTOBHOCTb OCYIIIECTBIISTH
MIPOCKTHYIO U
HCCIIEIOBATENBCKYIO
JeSITEIbHOCTD
WHIUBUAYAIbHO U B
rpymre;

Osnanenue
YHHUBEPCATbHBIMU
y4eOHBIMU
M03HABATEIbHBIMU
JICUCTBUSAMMU:

B) paboTa ¢ uHpopmManueit:
- BJIaJIETh HaBBIKAMHU
noJiydeHus: uHGOpMaIuu 13
VMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO
OCYILIECTBIISITH TIOUCK,
aHaJIU3, CUCTEMATH3AINIO U
HUHTEPIPETAIIIO
nH(OPMALIUN PA3ITAYHBIX
BUJIOB U (popM
MIpe/ICTaBIICHHS;

- co3JaBaTh TEKCThI B
pas3nu4HbBIX (opMarax ¢
y4eTOM Ha3HAuYeHUs
uH(pOpMaLIUK U TEIeBOU
ayJTUTOPUH, BbIOMpas
ONTUMATBHYIO (popmy
MPEACTABICHUS U
BHU3YaJIH3aliy;

- OLICHUBATh
JIOCTOBEPHOCTb,
JIETUTUMHOCTD

- yMeThb IUTAHUPOBATh U
BBHITIOJTHATh XUMUYECKHUI

HKCIEPUMEHT
(mpeBpallileHusT  OpraHUYECKHUX
BEIIECTB IpU  HarpeBaHUM,

[IOJIyUEHUE JTUJIEHA U HU3Yy4YECHHE
€ro CBOMCTB, KaueCTBEHHBIC
pEaKIuy Ha aabACTUIBI, KpaxMal,
YKCYCHYIO KHCIIOTY; I€HaTypaIus
O€JKOB NpU HArpeBaHUH,
[[BETHBIE PEAKIIMH OEJIKOB;
MIPOBOJNTH

peaxkuu HOHHOTO OOMeHa,
OTIPENIeNATh CPEAY BOJHBIX
pacTBOpOB,

KAueCTBCHHBIC pEaKIUd Ha
cynear-, kapboHaT- U
XJIOpHUJI-

aHMOHBI, HA KATHOH aMMOHHS;
pelIaTh YKCIEePUMEHTATbHBIC
3aa4u

nmo temam "Metamel" u
"Hemeramisl") B COOTBETCTBUU
c

MpaBUJIaMU TEXHUKU
0€3011acCHOCTH IIPH OOPALEHUH C
BEIIECTBAMH

u 1abopaTopHBIM
00opyI0oBaHUEM; TIPEACTABIAThH
pe3ynbTaThl

XUMHUYECKOTO JKCIIEpUMEHTa B
dopMe 3ammcu ypaBHEHHI
COOTBETCTBYIOLIUX PEAKIIUN U
(dbopMynupoBaTh BHIBOJIBI HA
OCHOBE

ATHUX Pe3yJabTaTOB;

- YMETh aHAJIM3HPOBATH
XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeM Yo

U3 Pa3HBIX HCTOYHUKOB (CPEICTB
MaccoBoi HMHGOpMaIuH, CETh
WuTepHer u apyrue);

- BJIQJICTh OCHOBHBIMH METOJaMH
HAyYHOTO TO3HAHUS BEIIECTB H
XUMHUYECKHUX SBICHHMA
(HabnrofeHne, M3MEpeHue,
HKCIIEPUMEHT,

MOJICTTMPOBAHUE);

- yMeTh TPOBOJUTH PACUCTHI
M0 XWMHYECKUM QopMmyaaM U

YPaBHCHHUSM  XHUMHUYCCKHUX
peakuuii ¢  HCHOJIb30BAHHEM
(UBUYECKUX  BEJIWYHH,
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nHpopmarnuu, ee
COOTBETCTBHE ITPABOBBIM U
MOPaIbHO-ITHUYECKUM
HOpMaM;

- HCHOJb30BaTh CPE/ICTBA
MH(POPMALIMOHHBIX U
KOMMYHHKAI[MOHHBIX
TEXHOJIOTUM B PELICHUU
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3aIMOHHBIX 3a71a4 C
co0uroiIeHreM TpeOOBaHHIHA
SPrOHOMHUKH, TEXHUKU
0C30IMaCHOCTH, TMTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX U 3TUYECKUX
HOPM, HOPM
MH(POPMAIIMOHHOM
0€e30I1aCHOCTH;

-BJIa/ICTh HABBIKAMHU
pacrmo3HaBaHUsl U 3alUThI
nH(pOpMaIny,
HH(pOpMAITMOHHOM
0€3011aCHOCTH JINYHOCTH,

XapaKTepU3yIOIIUX  BeIIecTBa
C KOJIMYECTBEHHOM CTOPOHBL:
Macchl, o0bema (HopMaabHbIE

YCJIOBHSI) Ta30B, KOJUYECTBA
BEIIECTBA;  MCIIOJIB30BAThH
CHUCTEMHBIC

XMMHYECKHE 3HAHUSA Ul
IIPUHATUSA PELICHUHA B

KOHKPETHBIX
JKU3HCHHBIX CHUTyalUAdX,
CBs3aHHBIX C BE€IICCTBAMH H

ux
IPUMEHEHUEM; - YMETb
CaMOCTOSITENILHO TUIAHUPOBATh U
IPOBOJUTh XMMUYECKUH
AKCIIEPUMEHT (TIOJyYEHHE U
U3yueHHe CBOMCTB
HEOPTraHWYECKUX U

OpPraHWYECKHUX BELIECTB,
Ka4eCTBEHHBIE PEAKIINH
yIJ1€BOAOPOAOB

Pa3NIUYHBIX KJIACCOB H
KHCIIOPOACOAEpKAILUX
OpPraHUYeCKUX

BEIIIECTB, peIlIeHUE
HKCIEPUMEHTAIBHBIX 33134 110
pacro3HaBaHMIO

HEOPraHUYeCKuX H
OpraHMYECKHUX BEIIECTB) C
co0IoieHIEM

IpaBWJ1 0€30MacHOr0 O0paIlEHUs C
BEIIECTBAMHM U JIAOOPATOPHBIM
00opy0BaHUEM,
dbopmynupoBaTh
MCCIIEIOBAHMS,
NPEJOCTAaBIIATh B PA3JINYHOM
dbopme pe3ynbTaThl
HKCIIEPUMEHTA,

aHAJM3UPOBATh U OLEHUBATH MX
JIOCTOBEPHOCTD;

- YMETh OCYIIECTBIIAThH
LeJICHANPABIEHHBIA TTOMCK
XAMHYECKON

uHpOpMALUU B PA3IUYHBIX
UCTOYHUKAX (Hay4yHas U y4deOHO-
Hay4yHas JIUTeparypa, CpeICTBa
MaccoBOM HHQOpMaINH, CETh
WuTepHer u apyrue),
KPUTHYECKH aHATU3UPOBATH

Jatsaest

XUMHUYECKYIO
uH(popmMaluo, mnepepadaTbIBaTh
€€ M HCIOJb30BaThb B

COOTBETCTBHM C MOCTABJICHHOM
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OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATD U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie

- TOTOBHOCTh K
CaMOpPa3BUTHIO,
CaMOCTOSTEILHOCTH H
CaMOOIIPEIEICHHUIO;
-OBJIaJICHHEC HAaBBIKAMH
y4eOHO-
HCCIICI0BATEIBCKOM,
MPOEKTHON U COLMATBLHOU
JIESITEIILHOCTH;
OsgaageHue
YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

0) coBMecTHast
JIeSITEIbHOCTb:
-[IOHUMATh U
HCIIOJIb30BaTh

MIPEUMYILECTBA KOMaHIHOU

Y UHJIUBHUyaJIbHOU
paboThl;- TPUHUMATD LENH
COBMECTHOH JI€ATEIBHOCTH,
OpPraHHU30BbIBATH U
KOOPJAMHUPOBATh AEUCTBUSA
10 €€ IOCTUKEHUIO:
COCTaBJIATH IIaH
JIEUCTBUM, paclpenesTh
poaM C y4eTOM MHEHUU
Y4aCTHUKOB 00CYKJaTh
pe3yJIbTaThl COBMECTHOM
paboThI;- KOOPAUHUPOBATH
U BBITIOJHATH padoTy B
YCIIOBUSIX peaibHOro,
BHUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILIECTBIATH

y4ueOHOM 3amauei;

- BIIQJICTh CHUCTEMOU 3HAHUU O
METOJIaX HAay4YHOTO TMO3HAHUSA
SBJICHUM IIPUPOJIBI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax W

YMEHUSIMH TPUMEHATh OTHU
3HaHUS TpHU
AKCIEPUMEHTATILHOM
HCCJIEIOBAaHUU BEIIECTB U JIJISI
00BSCHEHHUS XUMHUECKUX
SIBIICHUH,

HMEIOIIUX MECTO B MPUPOJIE
IIPAKTUYECKONW  JIeATEIIBHOCTU
YyeJIoBeKa M B IOBCEIHEBHOM
JKU3HU,

- yMETh IUIAHUPOBATH U
BBIIIOJIHATh XUMUYECKUU

AKCIIEPUMEHT
(mpeBpailieHuss  OpraHUYECKHUX
BEUIECTB IpU  HArpeBaHuw,

MOJIyUYeHUE STUJICHA U U3Yy4YCHHE
€ro CBOMCTB, Ka4eCTBCHHBIC
peaKuu Ha ajabAeTUIbl, KpaxMa,
YKCYCHYIO KHCJIOTY; JICHaTypaius
OENKOB NpU HarpeBaHUM,
[[BETHBIE PEAKIIMH OEJIKOB;
MIPOBOJINTH

peaKkIyu HOHHOTO OOMeHa,
OTIPENIeNATh CPEAY BOJHBIX
pacTBOpOB,

KayeCTBEHHBIE pPEaKIWH Ha
cynabdar-, KapOoHaT- H
XJIOpU/-

aHMOHBI, Ha KATHOH aMMOHHS;
pemiaTh SKCIepUMEHTaIbHbIC
3ajauu o TeMaMm "MeTtaibl"
n "Hemeramnsl") B
COOTBETCTBUH C

MPaBHJIAMU TEXHUKH
0€301acHOCTH IIPU OOPAIIEHUH C
BEIIECTBAMH

U 1abopaTopHBIM
o0opyoBaHUEM; TIPEACTABIATH
pEe3yNIbTaThI

XUMHYECKOTO JKCIIEpUMEHTa B
dbopMe 3ammcu ypaBHEHHIA
COOTBETCTBYIOIIUX PEAKIIUN U
(GbopMyIHUpOBaTh BHIBOJIBI HA
OCHOBE

3THUX PE3yJIbTaTOB;

-YMEeTh CaMOCTOSITEIbHO
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OK 07. CopnelicTBOBaTh
COXPaHEHMIO OKPY’KatoleH
cpensl,
pecypcocOepeKeHuto,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUHU KJIMMaTa,
MPUHLIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

MO3UTUBHOE
CTpaTEernyecKoe IMOBEICHHE
B Pa3IMYHBIX CUTYaIUsX,
MIPOSIBIISATH TBOPYECTBO U
BOOOpakeHue, ObITh
MHUITUATABHBIM
OBiagenue
YHHUBEPCATHHBIMU
PEryJIATUBHBIMU
JICHCTBUSAMMU:

I') IPUHATHE ce0s U APYTHX
JIOJICH:

- IPUHUMATh MOTHUBBI U
apTyMEHTHI IPYTHX JTIOACH
IIpH aHAJIN3e Pe3yIbTaTOB
NeSTEIILHOCTH,

- IPU3HABATh CBOE MIPaBO U
IIpaBo JAPYTUX JOJAEH Ha
OIIINOKHU;

- pa3BUBATH CIIOCOOHOCTH
MMOHUMATh MUP C MO3UIIUU
JIPYTOro 4eI0oBeKa;

B obnacTu 3K07I0rH4ECKOro
BOCIIUTAHUSL:

- chopMUPOBAHHOCTH
9KOJIOTUYECKON KYNIbTYPHI,
TMOHUMAHUE BIIUSHUS
COLIMAJIbHO-OKOHOMHMYECKUX
MIPOLIECCOB HA COCTOSTHUE
IIPUPOJHON U COLUAIbHOU
Cpelipl, OCO3HaHUE
rI100aNBFHOTO XapaKkTepa
9KOJIOTMYECKUX MPOOIIeEM;

- INIAHUPOBAHUE U
OCYILIECTBJIEHUE JIEUCTBUN B
OKpY>Karollen cpesie Ha
OCHOBE 3HAHUSA Ielier
YCTOMUYMBOIO Pa3BUTHS
YeJI0BEYECTBA; aKTUBHOE
HENPUATUE IEHUCTBUMH,
MPUHOCSIINX Bpe
OKpY>Karolleu cpere;

- YMEHHE NPOTHO3UPOBAThH
HeOJIaronpusiTHbIC
9KOJIOTHYECKUE
MIOCJIEACTBUS
MpEANPUHUMAEMBIX

IUTAHUPOBATh U TPOBOJUTH
XUMHUYECKUN

AKCIIEPUMEHT (TTOJIyYCHHE U
M3y4YECHUE CBOKCTB
HEOPraHUYECKUX U

OpPTaHWYECKHUX BEIIECTB,
KaueCTBEHHbIC pPEaKINU
YIJIEBOI0POOB

pa3IMYHBIX KJIacCOB H
KHCJIOPOICOAEPIKAIINX
OpraHNYeCcKHUX

BEIIIECTB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110
pacro3HaBaHMIO

HEOpPraHUYECKUX U
OpraHMYECKUX BEIIECTB) C
COOII0IEHUEM

npaBuiI 0€301MacHOTO OOPAIICHNUS C
BellecTBaMH U J1a00paTOPHBIM
000pyI0BaHUEM,
dbopMynupoBath
WCCJICIOBAHMSI,
MPEIOCTABIATh B PA3TUYHON
dbopme pe3ynbTaThl
AKCIIEPUMEHTA,

aHATM3UPOBATH U OIICHUBATH UX
JIOCTOBEPHOCTH;

Leau

- chopmupoBaTh MpeICTABICHUSA:
0 XMMHUYECKOW COCTABIIAIOLIECH
€CTECTBEHHOHAYYHOM KapTUHBI
MHpa, pOJIM XUMHUU B TO3HAHUU
SBJICHUM IPUPOJIbI, B
(GbOpMUPOBAHUN MBILIUICHUS U
KYJIbTYpbI

JMYHOCTH, €€ (DYHKIIMOHAJIBbHOU
IPaMOTHOCTH, HEOOXOIUMOM JIst
pelIeHusl MPaKTUYECKUX 3a1ad U
HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLIEHMSI K CBOEMY 310POBBIO U
MPUPOAHON Cpenie;

- yMeTh coOMI0/IaTh IMpaBUIIa
HKOJIOTMYECKU 11eJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM
JIESITEIbBHOCTH B LIETISX
COXpaHEHHUS

CBOETO 3/I0pOBbS U
OKPY’KaIOIIeW INPUPOIHON CpE.bI;
YYHUTHIBATH

OMACHOCTh BO3JIEHCTBUS Ha
KUBBIE OPTaHU3MBI
OIPEEIIEHHBIX

BEIIIECTB, NOHUMAsi CMBICI
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[IK 3.4. Opranu3oBbIiBaTh
BBITIOJTHEHUE
MPOM3BOICTBEHHBIX
3aJJaHUN TIOJJYMHCHHBIM
TIEPCOHAJIOM C
CO0JII0ICHEM HOPM
OXpaHbI Tpyza U
OepeKIMBOTO
MIPOM3BOJICTBA.

JIEWCTBUM, IPEIOTBPALIATh
HX;

-paclIMpeHue OombiTa
JIeITeIbHOCTHU
9KOJIOTHYECKOH
HaIpaBJIEHHOCTH;

- OBJIJICHUE HABBIKAMH
yuebHo-
HCCIIE0BATEIBCKOM,
MPOEKTHOM U COLMATIbHOM
JIeSITETLHOCTH;

BIIaJICHHE OCHOBHBIMU
METOJIaMH HAyIHOTO
MO3HAHUS, UCTIOJIb3yEeMbIMH
B XMMHUH: HAOIIOAECHHE,
OTHCaHue, U3MEPEHHUE,
IKCIIEPUMEHT; YMCHHE
o0pabaTeiBaTh, 00BACHATH
PE3YJIbTAThI MPOBEICHHBIX
OTIBITOB U JIENIaTh BHIBO/IBI,
TOTOBHOCTb U CIIOCOOHOCTD
MIPUMEHSITh METO/IbI
MTO3HAHUS TIPU PEIICHUH
MPAKTUYECKHX 3a7a4

- cOpMHUPOBAHHOCTH
YMEHHUS aBaTh
KOJJMYECTBEHHBIC OIICHKH H
MIPOBOJMTH PACUETHI IO
XUMHYECKUM (popmyrnam u
ypaBHEHUSM

MoKaszarelsi mpeaesibHON
JIOITYCTUMOU

KOHIIEHTPAllUH; - YMETh
MIPOTHO3UPOBATH, AHAITU3UPOBATH
M OIICHUBATh C ITO3HIIHAM

HKOJIOTUYECKON  0e30MacHOCTH
MocNeACTBUsL  ObITOBOM U
MIPOU3BOJACTBEHHOMN

JIEeATCILHOCTH  4YeJIOBEKa,
CBS3aHHON ¢

nepepaboTKON BEIECTB;
KCIIOJIb30BaTh IOJYYECHHBIE
3HAHUS I

MPUHSATUS TPAMOTHBIX PELICHHI
po0JIeM B CUTYAITUAX, CBA3AaHHBIX
C XUMHEH;

- YMETb OCO3HABaTh ONACHOCTh
BO3JICHICTBUS Ha KUBEIC
OpTraHU3MBbI

ONPEAEIEHHBIX BEIECTB, TOHUMAS
CMBICJI TTIOKa3aTelIs MpeaesIbHOM
JIOITYCTUMOW KOHUEHTpPAUUH, U
MOSICHATh Ha TPHUMEPAX CIOCOOBI
YMEHBIIEHUS WU TPEIOTBPALLCHUS
X BPEIHOIO BO3JEHCTBHUS Ha
OPraHu3M YEJIOBEKA.

- BJIaJICHHE OCHOBOIIOJIArAI0ILUMU
XUMHUYECKUMHU MTOHATHIMH,
TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE
[10JIb30BAHNE XUMHUUYECKOM
TEPMHUHOJIOTHEN U CUMBOJIMKOMN

- chopmMHupOBaHHOCTH
MPEJCTAaBICHUN O MECTE XUMHH B
COBPEMEHHON HAYYHOU KapTUHE
MUpa, B Ipo(hecCuoHATBLHOM
JIESTEIbHOCTH;

MOHMMAaHUE POJIH XUMHUH B
dbopMHpOBaHUHU KPYyro3opa 1
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH
YeJI0BEKA AJIs PEILIEHUs
MPAKTUYECKHX 3a7ay, B TOM YHCIIe
npodeccHoHaNBHOM
HaIpPaBJIEHHOCTH

- BJIAZICHHE [TPaBUJIAMH TEXHUKH
0€30MacHOCTH NP UCITOJIH30BAHUHN
XMMHUYECKHX BEIIECTB

16




2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJbHON JUCITATLIMHBI

2.1. O6bem 0011€00pa30BATENBLHOI TUCHUIIJIMHBI M BBl Y4e0HOI padoThI

Bun yueOHo# padoThI O0bem yacoB

O06bem 00pa3oBaTeILHON MPOrPAMMBI JUCITUTIIUHBI 78
B TOM YHUCJIE:

TEOPETUYECKHUE 3aHATHUS 30

J1a00paTOPHBIC U TPAKTUYECKUE 3aHATHUS 48
ITpodeccnonanbHO OPUESHTHPOBAHHOE COJIEPIKAHUE 42
B TOM YHCIIE:

TEOPETUYECKUE 3aHATHS 8

MIPAKTUYECKUE 3aHITUS 22

JabopaTopHbBIC PAOOTHI 12

[TpomesxyTounas arrecranus B popme qudQepeHnrpoBaHHOTO 3a4eTa
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HanmenoBanmne pasaciioB U TEM

Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U MPodeccHoHaIbHO-
OpPUEHTUPOBAHHOE), TAOOPATOPHBIE U MPAKTUYECKUE 3aHATHUS

O0beM
4acoB

dopmupyembie
o0rmrue u
npodeccuoHanbHbIe
KOMITETCHIIUH

2

4

1 cemectp

Pazgen 1. OcHOBBI CTPOEHUS BelIECTBA

5 (-2)

Tema 1.1.
CrpoeHne aTOMOB XUMHUYECKUX
3JIEMEHTOB U IPUPOAA XUMUYECKOU
CBSI3H

Conep:xaHue yuedOHOro MaTepuasa/mpogeccuoHaIbHO-
OPHEHTHPOBAHHOE COePIKAHME:

4 (-12)

CoBpeMeHHAast MOJICTTb CTPOSHHS aToMa. DIIEKTPOHHASI KOH(UTypaIis aToma.
Kraccudukaiyss XUMHYECKUX 3JEMEHTOB (S-, P-, d-311eMenTsI). BaneHTHbIC
AJIEKTPOHBI. BaleHTHOCTH. DIEKTPOHHAS MPUPOIA XUMUUYECKON CBS3H.
DJeKTpooTpuaTeNbHOCTh. KOBajeHTHAs CBSI3b, €€ PA3HOBUIHOCTH U
MEXaHHU3MBbI 00pa30BaHuUs (OOMEHHBIN M JOHOPHO-AKIl eNTOPHBIN). MloHHas
cBs3b. MeTtanmnuyeckas cBsi3b. BogopoaHas cBsizb. MexxMoeKysipHbIE
B3anMOJIeicTBHS. M30TOMBI, OCHOBHOE U BO30YXJICHHOE COCTOSIHHE aTOMA,
rUOpUIN3aIs aTOMHBIX OPOUTAICH.

IIpakTuyeckoe 3ansiTue Ne 1

Pewenue npaxmuueckux 3a0anuii Ha cocmasienue 21eKmpOoHHO-
epaghuueckux gpopmyn snemenmos 1—4 nepuooos. Pewenue 3adanuii Ha
UCNONB308AHUE XUMUYECKOU CUMBONUKU U HA3BAHUL COeOUHEHUTI NO
HOMEHKAAMYPe MeNCOYHAPOOHO20 COI03a MeOPEemMUiecKoll U NPUKIAOHOU
XUMUU U MPUBUATLHBIX HA36AHULL O/ COCMABTIEHUS XUMUYECKUX POpMYT
08YXAMOMHBIX COEOUHEHUL (OKCUOO08, CYTbhUA08, 2UOPUO08 U M.N.) U OpYUX
HeOp2aHu4ecKux coeOUHeHUll OMOeabHbIX KIACCO8.

OK 01
IK 3.4

Tema 1.2.
[lepuoanueckuii 3aKoH 1 Tabauna
. . Menneneera

Conep:xkaHue yuedOHOT0 MaTepuaJa:

IpakTuyeckoe 3anaTue Ne 2

[Tepunonuueckast cucreMa xumudeckux 3meMeHToB /.M. Menaeneena.
®usnyeckuit cmpica [lepuoanyeckoro 3akona J1.M1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX dJIEMEHTOB, 00pa3yeMbIX
HMMH TIPOCTBIX U CIOKHBIX BEIIECTB B COOTBETCTBUHM C MOJIOKEHUEM
XAMHUYECKOTo 35ieMeHTa B [leproandeckoit cucreme. MUpoBO33peHUYECKOE U
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona /.. Menneneesa. [Iporao3sl
.. MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.

OK 01
OK 02
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Pemenre nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJaHUN Ha
XapaKTePHU3allUI0 XUMHUSCKHX 3JIEMEHTOB «MeTtauinieckue /
HEMETaJUTMYECKUE CBOMCTBA, JICKTPOOTPUIIATEIILHOCTh U CPOJICTBO K
QJICKTPOHY XUMHUYCCKUX DJICMCHTOB B COOTBCTCTBHEC C UX DJICKTPOHHBIM
CTPOCHHMEM H TOJI0KCHUEM B MIEPUOJUICCKON CUCTEME XUMHUUYECKHUX
anemenToB .M. Menaeneena.

Pazgen 2 . XumMuueckue peakumu

11 (1/8)

Tema 2.1.
TuIbl XUMHUUECKUX PEaAKIINH

Conep:xkanue yuedOHOro MaTepuasa/mpogeccuoHaaIbHO-
OPHEHTHPOBAHHOE COePIKAHME:

6 (-/4)

Krnaccudukanus u THITBI XUMAYECKUX PEAKIIUHN C y9acTHEM HEOPTaHUYECKUX
BelecTB. KonuyecTBeHHbIE OTHONIEHUS! B XUMUU. OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBI B XMMHUH M PACUYETHI 110 YPABHEHUSIM XUMHYECKUX
peakiuii. Monb Kak eIMHUIIA KOJIMYECTBA BelllecTBa. MossipHas macca.
3aKOHBI COXPAHEHUS MACChl U DJHEPTHH. 3aKOH ABOTaIpo. MOJISPHEIN 00beM
ra3zoB. OTHOCHUTENbHAS TNIOTHOCTH Ta30B. Peakiinu KoMIuiekcooopa3oBaHus C
y4acTHEM HEOPraHMYECKUX BEIIECTB (Ha MpUMepe THAPOKCOKOMILIEKCOB
[IUHKA U QJIFOMHUHHUS).

IMpakTuyeckas padora Ne3

Cocmasnenue ypagrenuil peakyuti cOeOUHeHUs, PA3T0ACEHUS, 3AMeueHs,
obmeHa. YpasHenus peakyuil 20peHusi, UOHHO20 0OMEHA, OKUCIeHUs1-
soccmarnosnenus. Pacuem xonuuecmeenHblx Xxapakmepucmux ucxoOHbix
sewecms u npodyKmos peaxkyuu. Pacuem KonuyecmeeHubIX XapaKmepucmux
NPOOYKmMa peaxkyuu COeOUHeHUsl, ecii OOHO U3 8eujecmas 0aHO 6 U3DbImKe
u/unu cooepaxcum npumecu. Pacuem maccosoul unu o6vemHol 0oau 8vixooa
NPOOYKMA peakyuu coeOUHeHUs Om MeopemuyecKu 8603M0NHCcH020. Pacuem
00veMHbIX OmHouweHul 2a306. Pacuem maccol (06vem, konuuecmeo
seujecmaa) npooyKma peaxyuu, eci 00OHO U3 euecms 0aHo 8 8Uuoe
pacmeopa ¢ onpeoeieHHol Macco8ou 00ell pAcm8OPEeHHO20 elujecmad.

IpakTnyeckas padora Ned

Ypasnenus oxucnenus-eoccmanosnenus. Cmenens oxucienuss. Oxuciumens u
soccmanogumensv. OKUCITUMENbHO-80CCHAHOBUMEIbHbLE PEaKYUU 8 NPUpode,
nPOU3B00CMBEEHHBIX NPOYECCAX U HCUZHEOeMENbHOCMU OP2AHUZMOB.
OxuciumenvbHo-60cCcmManosumenbHblil nomenyuan cpeovl. CocmasieHue u
VPasHuBaHue OKUCIUMELbHO-80CCMAHOBUMENTbHBIX PeaKyull Memooom
91eKmponH020 bananca. Tunuynvle Heopeanuueckue OKUCIUmen u

OK 01
IIK 3.4
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eoccmaHosumentu. 9Jze7<mp0ﬂu3 pacmeopoes u pacniasos coJell.

Tema 2.2
DNEKTPOIUTHYECKAS JTUCCOITUAIUS
Y MOHHBII OOMEH

Conep:xkanue y4eOHOoro MaTepuaaa/npodeccuoHaIbHO-
OPHEHTHPOBAHHOE CO/IePKAHME:

5 (1/4)

Teopus anekmporumuueckoti ouccoyuayuu. Peaxyuu uonnoco obmena.
Cocmasnenue peakyuii UOHHO20 0OMeHA Nymem COCMAGIEeHUS UX NOJHbIX U
COKPAWEHHBIX UOHHBIX YypasHeHutl. [ udpoaus coneu. 3navenue cuoponuza 6
buonocuueckux — obmenHvix  npoyeccax. Ilpumenenue  euoporuza 6
NPOMBILULIEHHOCTIU.

JlabopaTopnasi paGora Nel
Peaxyuu cuoponusa

JlabopaTopHasi padora Ne2

Hccnedosanue cpedvl pacmeopos conei, 00pA308aHHbIX CULLHbIMU U
CabvIMU NPOMOIUMAMU, U UX PeaKYUll ¢ pacmeopamu weiouu u KapooHama
nampus. Cocmasnenue peakyuti 2UOpoaU3A COJLEl.

OK 01
IIK 3.4

Pasznea 3.

CTpOCHI/Ie M CBOMCTBa HECOPIraHNIECCKHUX BEHIECTB

18 (4/8)

Tema 3.1.
Knaccudukanus, HOMEHKIATypa U
CTPOCHHE HEOPTaHUICCKIX
BEIIIECTB

Conep:xaHue y4e0Horo MaTepuaJia/mpodeccnoHaIBLHO-
OPHMEHTHPOBAHHOE COJePKAHUE:

6 (-14)

IIpeamer Heopranudyeckoit xuMuu. B3auMoCBsI3b HEOPraHWYECKHUX BEIIICCTB.
Knaccugukaius Heoprannuyeckux BemiecTB. [IpocTbie U CIOKHBIE BELIECTBA.
OCHOBHBIE KJIACCBhl CJOKHBIX BEIIECTB (OKCHUJbI, THAPOKCUABI, KHUCIOTHI,
conu). HomeHknaTtypa u Ha3BaHHME HEOPIaHUYECKUX BEIECTB MUCXOMS U3 MX
XUMHUYECKON (OpPMYINBI MM COCTaBICHHE XUMUYECKOW (POPMYIIbI UCXOIS U3
Ha3BaHUs BEILECTBA 10 MEXAYHAPOJIHON MU TPUBUAIBHOW HOMEHKIIATYPE.
MexmMonexkynsipasle B3aumojnencTBus. Kpucrammoruaparel. ArperatHsie
cocTosHusl BemlecTBa. Kpucramimdyeckue M aMmopdHble BellecTBa. THIIbI
KpUCTAIJIMYECKUX  pEHIeTOK  (aroMHasl,  MOJIEKyJspHas, MOHHas,
MeTaJuIn4yeckas). 3aBUCUMOCTh (PM3NYECKUX CBOWCTB BelleCTBA OT THUIA
KpUCTAITIMYECKOM  pemieTkd.  [IpuuMHBI ~ MHOrooOpas3usi  BEUIECTB.
CoBpeMEHHbBIE  TIPEACTABICHUS O CTPOEHUM TBEPABIX, JKUIKUX U
ra3oo0pa3HbIX BemecTB. JKuaKue KpucTasuibl.

2

IIpakTnyeckoe 3ansaTue Ne 5

Pewenue 3a0au na pacuem maccooii 0ou (MAccol) XUMUYECKO20 dNIeMEHMA
(coedunenus) 8 monexyie (cmecu). Pewenue npaxmuueckux 3a0anuti no
KAACCUDUKAYUU, HOMEHKAAMYPE U XUMUUECKUM (DOPMYIAM HeOP2AHUYECKUX

OK 01
OK 02
I1K 3.4.
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8ewecms pasiuuHbIX KIACCO8 (HA3bl8AMb U COCMABIAMb (OPMYilbl
XUMUYECKUX Beuecms, Onpeodeisimb NPUHAOLEHCHOCTD K KIACCY).
Hcmounuxu xumuueckou ungopmayuu (HayyHas u y4eOHO-HAYYHAs
Jaumepamypa, cpeocmea maccogoul ungopmayuu, cemv Mumepnem u
opyeue). [louck ungopmayuu no Ha36aHUAM, UOEHMUPUKAMOPAM,
CMPYKMYPHBIM POPMYNAM.

Tema 3.2.
Duznko-xuMUYECKUE CBOIICTBA
HEOPraHWYECKUX BEILECTB

Conep:xkanue y4eOHOoro MaTepuaaa/npodeccuoHaIbHO-
OPHEHTHPOBAHHOE COlEPKAHME:

9 (312)

Memannwt. Obwue uzuuecxkue u xumuueckue ceoticmea memannos. Cnocoowi
nonyuyenus. 3HaueHue  Memanlos U HeMemaulos 6  npupooe  u
JHCU3HeOesmeNbHOCU YelogeKka U opeanuzmos. Kopposus memannog: 6uovi
KOppO3Uu, cnocodwvl 3auumsl Memaios 0m KOppo3uu.

2

Hememannwi. Obwue @usuueckue u Xumuyeckue c0OUCMBEA HEMEMAIlOs.
Tunuunwvie ceoticmea memannog I1Y-YII epynn. Knaccupuxayus u
HOMeHKIamypa  coeouneHui  Hememannos. Kpyeoeopomwr  Ouocenmvix
91eMeHmMOo8 8 npupooe.

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIIECTB
(OKCHIIOB, THUAPOKCUIOB, KHUCIOT, Coliel M Jp.). 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUMN, BBICIITUX
OKCHJIOB ¥ THUJIPOKCHUIOB.

IpakTuyeckne 3ansaTusa Ne6

CocraBneHHe ypaBHEHHH XMMHMUYECKHX PEaKIMH C y4acTHEM IPOCTBIX H
CJIOKHBIX HEOPraHWYECKHUX BEIIECTB: OKCHJIOB METAJUIOB, HEMETAUIOB M
aM(pOTEpHBIX  DJIEMEHTOB; HEOPraHWYECKHX  KHUCJIOT, OCHOBaHMH U
aM(OTEepHBIX TMIPOKCHUJIOB, HEOPTaHMYECKUX COJIEH, XapaKTepU3YIOIINX HX
CBOMCTBA.

Pemenne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA
U IIOJIy4€HHE HEOPTaHMYECKUX BEIIECTB.

OK 01
OK 02
IIK 3.4
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JlabopaTtopHble 3aHsiTus Ne 3
«Ceoticmea Memanios u Hememanlosy.
Hccnedosanue uzuueckux u XuMuueckux ce0UCmMe MeEmaiios U HeMemaulos.

Pewenue sxcnepumenmanvueix  3a0au  no - ceOUCMBAM — XUMUYECKUM 2
ceoticmeam Memailios U HeMemanios, NO pPACHO3HABAHUIO U NOJYYEHUIO
COeOUHEHULI MeMAanilo8 U HeMemaiios.
Tema 3.3. Coaep:xaHue y4eGHOr0o MaTepHaia/mpodheccHOHAILHO- 3(1/2)
[Ipon3BOACTBO HEOPraHMYECKUX | OPHEHTHPOBAHHOE COlePKAHUE: OK 01
BEUICCTB. 3HAUYEHUE U IpUMEHEHUE | Obwue npedcmasienuss 0 NPOMbIULICHHbIX CROCOOAX NOJYHeHUs. OK 02
B OBITY U Ha MPOU3BOJICTBE. XUMUYECKUX eewjecms (Ha npumepe npouzeo0Ccmea AMMUaKd, CepHoul [IK 3.4
kucnomol). Yepnaa u yeemmuas memannypeus. lIpakmuueckoe npumeneHue 1
9NeKMPoU3a ONsl NONYHUEHUs. WENOYHbIX, WeET0YHO3EMENbHbIX MEeMAanilos u
anomunus. Cmekio u cunuKamuas npomviuiieHHocmo. Ilpobnema omxo0os u
nOOOUHBIX NPOOYKMOS.
IIpakTuyeckoe 3ansitue Ne 7
Pewenue npaxmuxo-opueHmuposanHvlx 3a0anuti 0 poaU HeOPSaHUYecKol 2
Xumuu 8  paseumuu - MeOUyumvl, CO30AHUU HOBLIX MAMepPuUanos (8
cmpoumenscmee U Op. OMPACAAX NPOMBIULIEHHOCMU), HOBbIX UCMOYHUKOS
oHepeuu (anvmepHamuenvie UCMOYHUKU DHepeuu) 6 peulenuu npoonem
9KOJI02UHECKOIl, SHepeemuieckol U nuuesol 6e30nacHoCmiu.
2 cemMecTp
Paznen 4. CTpoeHue 1 CBOICTBA OPraHHYECKUX BElIECTB 18 (3/4)
Tema 4.1. Coaepxxanue yuyeOHOro Mmarepuasa/mpogeccuoHaIbHO- OK 01
Knaccudukanus, ctpoeHue u OPHMEHTHPOBAHHOE COJePKAHUE: 4 (-12) I1K 3.4
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HOMEHKJIaTypa OpraHuYeCKUX
BELIECTB

[Ipenmer oprannyeckoil xumuu. B3anmMocBsA3b HEOPraHUYECKUX U
OPraHWYECKUX BEIECTB. XUMHUUECKOE CTPOCHHE KaK MOPSA0K COCTUHEHUS
aTOMOB B MOJIEKYJIE€ COTJIACHO UX BAJIECHTHOCTU. OCHOBHBIE MOJOKEHUS
TEOPUH XUMHUUYECKOTO CTPOCHUSI OPraHUYECKUX COeTMHEeHU A.M.
BbytnepoBa. YriepoiHblid CKEJIET OpraHM4YeCKOM MOJIEKYJbl. MoJIeKyIsipHbIE
U CTPYKTYpHBIC (pa3BEPHYTHIC, COKPAIIICHHBIE) XUMUYECKHE (DOPMYITBL.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUS MOJIEKYIL.
N3omepus u u3oMepsl (CTPYKTypHast, reoMeTpuueckas (LIUC-TpaHe -
nzomepus). KpatHocTs xumudeckoit cBsizu. [loHsaTre 0 GyHKIIMOHATBHOM
rpynne. [IpuHIuns! KIaccuuKauy OpraHndecKuX COeTnHEHUH.
MexayHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OpraHUYECKUX
COCIMHEHU.

IpakTuyeckoe 3ansitue Ne 8

Homenknamypa — opeanuueckux — coeOuHeHUil — OMOEIbHbIX  KIACCO8
(HacviujenHvle, HEHACLIWEHHbIE U APOMAMUYecKue y2iee000poobl, CRUPMbL,
henonvl, anvoecuowvl, KemoHvl, KapooHosvie Kuciomwvl u op.) Cocmagnenue
NOJIHBIX U COKPAWEHHLIX CMPYKMYPHBIX (OPMYL Op2AHUYeCKUX eeujecms
OMOENbHBIX  KAACCO8, UCNONb3Y UX HA36AHUSL NO  CUCTEMAMUYecKoll
HomeHkaamype. Pacuemvl npocmetiwell popmynbl 0peaHu4eckoli MoeKybl,
UCX0051 U3 IeMeHmMHo20 cocmasa (8 %).

Tema 4.2
CBoiicTBa OpraHUYEeCKUX
COeTMHEHNN

Conep:xanue y4eGHOoro MaTepHaia/mpogecCHOHATBHO-
OPHMEHTHPOBAHHOE COJePKAHUE:

9 (21

OU3UKO-XMMHYECKAE CBOWCTBA OPraHUYECKUX COEAMHEHHN OTAEIbHBIX
KJIacCOB (OCOOCHHOCTH KJIacCH(UKAIIMM M HOMEHKJIATYpbl BHYTPH KJacca;
TOMOJIOTMUECKUN psig U oO1as ¢popMmyiia; uzoMepusi; GU3nYecKue CBOWCTBA;
XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOIYYEHHUS):

—npeoenvhble yene000poovl. | opeHue memara KAk OOUH U3 OCHOBHBIX
UCOYHUKO8 menia 6 npomviuienHocmu u ovimy. Ceoticmea npupooHvix
Y2ne6000p0008, HAX0AHCOeHUE 8 NPUPOOe U NPUMEHEHUE ATKAHO8,

—HenpeoeibHble U apomamuyecKkue y2ne6000poovl. llonumepuzayus smunena
KaK OCHOGHOe HanpaeieHue e2o UcCnoiv3osaunus. lopenue ayemunena Kax
UCTMOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU O] CBAPKU U PE3KU MEeMAllo8;

—KHCIIOPOJICO/ICPKAIIIUE COSANHEHUS (CIUPTHI U TPOCThIe PUPHI, (EHOBI,
aTbACTUIIBI W KETOHBI, KapOOHOBBIE KHCJIOTHI M WX IPOU3BOIHBIC).
[IpakTdeckoe  TPUMEHEHHWE  OTWICHTIIMKOJS, [JHIepuHa, (QeHona.

OK 01
OK 02
I[IK 3.4
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[Ipumenenue Qopmanpaeruaa, arneTaibAeruaa, YKCYCHOW KHCJIOTHL. Mplia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT. MOIOIIHME CBOWCTBA MBLIIA,;

—a30TCOACPKAIUEC COCANHECHUA (aMI/IHBI N aMHMHOKHUCJIOTHI, 6eJIKI/I).

Kiaccudukanmst 1 0cOOCHHOCTH OPraHUYECKHUX pPeakiuii. PeakiimoHHbIe
ueHTpbl. Panukansl. [lepBoHayanabHble TOHATHS O TUIIAX M MEXaHU3Max
OpraHUYEeCKUX PEaKIIUM.

IIpakTHyeckoe 3ansaTue Ne 9

Pemienue nenodexk npeBpaiieHuid Ha T€HETHYECKYIO CBSI3b MEXKIY KJIacCaMu
OPraHWYECKUX COEJUHEHUN C COCTaBJIEHUEM HAa3BAHMI OpPraHUYECKUX
COCMHEHUN MO TPUBHAIBHON WIM MEXIYHAPOJHOM CHUCTEMATUYECKOU
HOMEHKJIaType. PemieHue pacyeTHbIX 3aady IO YPAaBHEHUSIM pPEaKUUd C
y4aCTHEM OPraHUYECKUX BEIIECTB.

JlabopaTopHble 3aHaTHs Ne 4

«[lonydyeHue STUICHA U U3YUEHHUE €r0 CBOHMCTBY.

[Torydenue THIICHA U3 dTaHOJA B JTA0OPATOPUHU U U3YYCHUE €ro (PU3UIEeCKHIX
U XMMHYECKUX CBOMCTB.

COCTaBHCHI/Ie peaKHI/Iﬁ MNpUCOCIMHCHUA W OKUCIICHHUA Ha IPUMCPEC OTHUIICHA.
Pemienrie pacyeTHBIX 3a7ad C HCIOJB30BAHMEM IUIOTHOCTH Ta30B IIO
BOJIOPOJTY U BO3IYXY.

Tema 4.3.
Opranndeckue BEIecTBa B

KHU3HCACATCIIBHOCTH YCJIOBCKA.

[Ipon3BOACTBO M IPUMEHEHHE
OpraHUYECKHUX BEILLIECTB B
IIPOU3BOJICTBE

Coaepxanue yuyeOHOro marepuana/mpogecCHOHATbHO-
OPHEHTHPOBAHHOE COJePIKAHME:

5 (112)

buooprannueckue coequnenus. [I[pumenenne u 6uonoruueckas poib
yrieBo10B. OKUCIeHre yTIeBOI0B — UCTOYHHUK YHEPTUU KUBBIX OPTAHU3MOB.
Ob6nactu npuMeHeHus: aMHHOKHUCTOT. [IpeBpariennst 0eIKoB MUIU B
opranusme. buonornueckue pynkuun 6enkoB. buonornueckue QyHkium
KUPOB. Ponlb oprannyeckoil XuMuu B pelIeHHH Mpo0IeM MUIIeBOM
6e3omacHocT. HykiienHOBBIE KMCIIOTHI: COCTaB U cTpoeHue. CTpoeHune
HykieoTun0oB. CoctaB HykinenHoBbIX kucnoT (JJHK, PHK). Pons
HYKJIEMHOBBIX KHCJIOT B KHU3HENIEATEILHOCTH OPTaHU3MOB.

2

IIpouszso0cmeo opeanuyeckux eewjecma: NPOU3BOOCMBO MEmaHod,
nepepabomka negpmu. I[lonusmunen Kax KpYyNHOMOHHANCHBIU NPOOYKM
Xumuueckozo npouzeoocmaa. llpumenenue smunena. [lpouzeoocmeo u
npuUMeHeHUe KayyyKa U pe3uHbl.

Cunmemuueckue u UCKYCCMBEHHbIE B0IOKHA, UX CMPOEHUE, C8OUCMEA.
IIpakxmuueckoe ucnonvzosanue 6onokon. Cunmemudeckue nieHKU: U30aAYus

OK 01
OK 02
I1K 3.4
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07151 NPOBOO08, MeMOPAHbL OJisl ONPECHEHUST B0Obl, 3AUUMHbBLE NIIeHKU OJIs1
aemomoduet, niacmvlpu, xupypeuieckue nossazku. Hogvle mexnonozuu
OabHeUe20 COBEPULEHCIBOBAHUS NOTUMEDPHBIX MAMEPUATLO8.

Ponv opeanuueckoil xumuu 6 pewieHuu npobiem sHepeemuieckol
bezonacrocmu, 8 pazgumuy MeOUYyUuHbsl, CO30aHUU HOBbLX MAMEPUALO8, HOBbIX
UCMOYHUKOS dHepeUU (albmMePHAMUBHbIE UCTNIOYHUKU IHEP2ULL).

IIpakTuyeckoe 3ansiTue Ne 10

Pewenue npaxmuxo-opuenmuposanHvix 3a0aHuil N0 cOCMABIEHUIO 2
XUMUYECKUX Peakyuii, Ompaxcaroujux XUuMuieckyo akmueHoCms
Op2AHUYECKUX COCOUHEHUIl 8 PA3IUYHBIX CPe0ax (NPUPOOHbBIX, OUOLOUYECKUX,
MexXHO2EHHDIX).
Pa3jnen 5. Kunernueckue 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIuid 8 (-/6)
Tema 5.1. Conep:xxanue yueOHOro Matepuaia/mpogeccuoHaJIbHO- 3 (-12)
Kunernyeckue 3aKOHOMEPHOCTH | OPMEHTHPOBAHHOE COJIeP:KaAHME: OK 01
IIPOTEKaHUS XUMUYECKUX peakuui | Xumudeckue peakiuu. Knaccupukanus XMMHUYECKUX PEaKIMi: 110 OK 02
¢dazoBoMy cocTaBy (FOMOTEHHBIE U I'€T€pPOreHHbIE), 10 HUCIIOIb30BAHHUIO 1 I[IK 3.4
KatanuzaTopa (KaTaJIuTHYeCKue U HeKatanuTuyeckue). CKOpOCTh peakinu,
€€ 3aBUCHUMOCTD OT Pa3INYHbIX (PaKTOPOB: MPUPOJIbI PEarupyOIINX BEIIECTB,
KOHIICHTpAIlUU Pearupyronux BEIIeCTB, TeMIepatypsl (mpaBuio Bant-
ot da), mmomany peakinoHHON MOBEPXHOCTH, HATMYMS KaTanuzaropa. Pomb
KaTaJnu3aTOPOB B MIPUPOJIE U MPOMBIILIEHHOM ITPOU3BOACTBE. JHEPT U
aKTUBallUU. AKTUBHPOBAaHHBIN KomIUieke. Katanuzatopsl u katanus. Ponb
KaTaJIn3aTOPOB B MIPUPOJIE M MPOMBIIIIEHHOM ITPOU3BOICTRBE.
JlaGoparopHble 3aHsiTuss Ne 5
H3yyenue 3asucumocmu cKOpocmu XUMUYECKOU peakyuu Oom 2

KOHYEeHmpayuu peasupyrowux eeujecms u memnepamypul. Jlabopamophas
paboma Ha 8b100p:

1. Jlabopamopnas paboma « Onpedenenue 3a8UcUMOCmu CKOPOCMU peakyuu
0om KOHYenmpayuu peacupyiouux eewecmey. Hccnedosanue sagucumocmu
ckopocmu peaxyuu om KoHyenmpayuu. OnpeodeneHue KOHCMAHMbL
CKOpOCMU peakyuu epaguyeckum memoooMm.

2. Jlabopamopnas paboma «Onpedenenue 3a8UCUMOCMU CKOPOCMU PeaKyuu
om memnepamypbuly. Mcciedosanue 3a8UcCUMOCIU CKOPOCMU peakyuu om
memnepamypwi. Pacuem snepeuu akmusayuu peaxyuu.
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Pewenue npaxmuxo-opuenmuposanHvlx 3a0anull Ha aHaIu3 Gaxmopos,
BIUAIOWUX HA USMEHEHUE CKOPOCTU XUMUYECKOU PeaKyuu.

Tema 5.2.
TepMoguHamMu4eckue
3aKOHOMEPHOCTH ITPOTEKAHHUS
XUMHYECKHX peakuuid. PaBHoBecue
XUMHYECKHUX PEAKLIUH

Conep:xkanue y4eOHOoro MaTepuaaa/npodeccuoHaIbHO-
OPHEHTHPOBAHHOE COAEPKAHME:

5 (-/4)

Knaccudpukanus XUMHYECKUX  peakuuid: 1o  TemioBoMy 3 dekTy
(3K30TEepMUYECKHE, IHIOTEPMUUYECKHE), MO OoOpaTUMOCTH (OOpaTHUMBbIC H
HEOoOpaTUMBbIE). TennoBbie 3¢ ekt XUMHUYECKUX peakiuii.
Tepmoxumuueckre ypaBHeHHs. OOpaTUMOCTh peakuuid. XUMHUYECKOE
paBHOBECHE ¥ €ro CMEIICHWE TI0J[ JSHCTBHEM pa3IMYHBIX (HAKTOPOB
(KOHILIGHTpalMsi ~ peareHTOB WM  MPOJIYKTOB  pEaKIUH, JaBJICHHE,
Temreparypa) Ui CO3MaHHS ONTHUMAIIBHBIX YCIOBUW MPOTEKAHUS
XUMHUYECKUX MPOIECCOB.

[Tonsitie 00 3HTANBIIUM W JHTpOmHMH. JHeprusi ['mObca. 3akon [ecca m
ciencTBuss U3 Hero. Ponb cMmelieHuss paBHOBECHS B TEXHOJIOTUYECKUX
nporeccax.

IpakTuyeckoe 3ausaTue Ne 11

Ipunyun Jle lllamenve. Bausnue paznuunvix hakmopos Ha uzmeneHue
PABHOBECUSL XUMUHECKUX peaKyull. 3aKOH 0eliCm8YIouux Macc U KOHCManma
Xumuueckozo pasHosecus. Pacuemsvi pasnosecnvix konyenmpayuii
peazupyrowux eeujecms u npooykmos peakyuti. Pacuemsi mennosozo
aghghexma peaxyuu.

Pewenue npakmuxo-opuenmuposannvix 3a0anuil Ha npuUMeHeHue NPUHYUnd
Je-1llamenve 015 HAX0AHCOEHUS HANPABNCHUSL CMEUJeHUSI PABHOBECUS
XUMUYECKOU peakyuu U aHaiu3 paxmopos, eIusiowux Ha cmelueHue
XUMUYECKO20 PABHOBECUSL.

JlaGoparopHble 3aHsiTusi Ne 6

Jlabopamopnas paboma «H3yuenue GIUAHUS PAZTUYHLIX (DHAKMOPO8 HA
CMewerHue XumMuiecKkoco pasHosecus). HCC]Z@OOBGHM@ 6JAUAHUA USMEHEHUA
KOHYeHmpayuu eewjecms, peakyuu cpedbl U MemMnepamypvl HA cMeujeHue
xumuueckozo pasHosecusi. (CpagHeHue NONYYEHHLIX  pPe3YIbMamos ¢
meopemuyecKy NPOSHO3UpyeMuiMu Ha ocHoge npunyuna Jle - [llamenve.

OK 01
OK 02
IIK 3.4

Pa3nen 6. lucnepcHbie cCHCTEMBI

7 (14)

Tema 6.1.
JlucniepcHbie cuctembl U aKTOPhI

Copaepxanue yueOHOro MaTepuaaa/mpogeccuoHaIbHO-
OpPMEHTHPOBAHHOE COJepP KAHME:

3 (-12)

OK 01
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MX YCTOMYMBOCTH

OK 02

Hucnepcubie cucremsl. Komnouanele cuctembl. VCTHHHBIE PacTBOPHI 1 OK 07
PactBopeHne Kak (PHU3MKO-XMMHUYECKUi mpouecc. PactBopsl. CrocoObl IIK 3.4,
IPUTOTOBIICHUS PAacTBOPOB. PacTBoprMOCTh. MaccoBasi 10711 pacCTBOPEHHOTO
BeulecTBa. [IpenenbHO MOMyCTHMblE KOHIIEHTPAIMM U UX HCIIOJIb30BAaHUE B
OLIEHKE HKOJIOTHYECKON OE30MacCHOCTH.
Knaccudukanus mucnepcHbeix cucteM 1o cocTtaBy. CtpoeHue u (hakTopsl
YCTOWYMBOCTH AMCIIEPCHBIX CHCTeM. Pacmo3HaBaHWE WCTUHHBIX PAacTBOPOB,
KOJUIOMJIHBIX PAacTBOPOB M rpydoaucnepcHbIx cucteM. CTpoeHHe MHULIEIIIBI.
PaccenBanue cBeTa mpu MPOXOXKIACHHH CBETOBOTO ITyYKa Yepe3 ONMTHYECKU
HeoTHOpoAHYIO cpeny (3ddekra Tunnans).
IIpakTnuyeckoe 3auaTue Ne 12
Pewenue 3a0au na npuzomosnenue pacmeopos. 2
Pewenue npakmuxo-opuenmuposanHvlx pacuemHulx 3a0aHuil Ha
oucnepcHvle cucmembvl, UCNOIb3YyeMble 8 ObIMOBOL U NPOU3BOOCMBEHHO
OoesmenbHOCMU Yelo8eKa, C NO3UYULU IKOJI02U4ecKou Oe30nacHocmu
NOCIe0CMBULL U 2DAMOMHBIX peLleHUll npodJiem, C8A3aHHbIX C XUMUELL.
Tema 6.2. Conep:xaHue y4eOHOro mMarepuaja/mpodeccuonanbuo- | 4 (-/2)
HccnenoBanue cBOMCTB OPHEHTHPOBAHHOE COIePKAHME: OK 01
JUCTIEPCHBIX CUCTEM ISl UX JlaGopaTopHuble 3ansTust Ne 7 2 OK 02
UACHTH(DUKAITIH «IIpucomoenenue pacmeopoéy. [IK 3.4
Ilpuecomosnenue pacmeopos 3a0aHHOU (MOJAPHOU) KOHYeHmpayuu (c
NPAKMUKO-OPUEHMUPOBAHHBIMU 8ONPOCAMU), onpedeieHue cpeobl B00HbIX
pacmeopos.
JlabopaTopHble 3aHsaTHA Ne 8
«MccrnenoBanue TUCTIEPCHBIX CHCTEMY. 2
[IpuroToBneHue U M3y4eHHE CBOMCTB TUCIEPCHBIX CHUCTEM Pa3HBIX BUIOB:
CYCIEH3UH, OSMYJbCHH, KOJUIOMTHOTO pacTtBopa. CpaBHEHHE CBOWCTB
UCTUHHBIX M KOJUIOMJHBIX PACTBOPOB, BBISIBICHHE OCHOBHBIX Pa3IUYMiA
MEXTy HAM.
Paszgen 7. KauecTBeHHbIE peakMi O0HAPYKeHHE HEOPTAaHUYECKUX M OPraHN4YeCKNX BellecTB 7
Tema 7.1. Conep:xxanue yueOHOro MaTepuaJia
OO6HapyXeHHEe HEOPraHUYECKUX 3 OK 01
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KaTHOHOB U1 aHHMOHOB

HpaxkTnyeckoe 3ansiTue Ne 13 KauecTBeHHbIE XUMUYECKHE PEAKIIHH,
XapakTepHbIe A 0OHAPYKCHHSI HEOPTaHMYECKHUX BEIIeCTB (KATHOHOB U
annoHoB). CocTaByieHHE YpaBHCHUM peakiuii oOHapy)eHus: KaTHOHOB [V
TPy ¥ aHUOHOB, B T.4. B MOJIEKYJIIPHOU U MOHHOU (hopMax.

Peakuuu oOHapyXeHHUsI HEOPraHUYECKUX BEIECTB B PEabHBIX 00bEKTaX
OKPYKAIOIIEH CPEbL.

JlabopaTtopHble 3aHsTHs Ne 9

OOHapyxeHHe HeOpraHMYecKux BemecTB (katnoHoB [-VI rpynm wim
AQHUOHOB) C WCIIOJIb30BAHUEM KAaueCTBEHHBIX aHAJIMTHUYECKUX PEaKIIHil.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JlabopaTopHas paboTa «AHAIUTHYECKHE PeaKIuu KaTHOHOB [—VI rpymmy.
[IpoBeneHne KayeCTBEHHBIX pPEAKIM, HCIOJB3YyeMbIX I OOHApPYKCHHS
katuoHoB | rpynmel (kanus, HaTpusi, Maraus, ammonusi), Il rpymmbel Ha
npumepe Oapwus, Il rpynmel — cBuHIa, [V rpynmsl — amomuausI, V TPYIIIBI
—xkenesa (II u III), VI rpynmsl — Hukens. Onucanue HaOMIOJaeMbIX SBICHUN
Y COCTaBJICHUE XUMHUUYECKUX PEAKIIUM.

2. JlabopatopHas pabota «AHaIUTUYECKUE peakiuu aHuOHOBy».IIpoBeneHue
KaueCTBCHHBIX PpEAKIUi, WCIOIb3YEMbIX JUIsi OOHApyXEHUS aHUOHOB:
kapOoHata, ¢ocdara, cyinbdarta, cyabpuaa, HUTpara, XJopuaa H Jp.
Ornucanme HaOJIIOAeMBIX SBJICHUI M COCTABIICHUE XUMUYCCKUX PEAKITUH.

OK 02

Tema 7.2.
O6Hapyx)eHne OpraHuYeCKUX
BEIIIECTB OT/AETBHBIX KJIACCOB C
HUCITOJIB30BAHUEM KAaYCCTBCHHBIX
peakuui

Coaep:xanue yue0HOro MaTepHaJia

o

IpakTuyeckoe 3anaTue Ne 14 KauecTBeHHbIE XUMUYECKHUE PEAKIIHH,
XapaKTePHBIC JUIsI OOHAPYKEHUS OTACIBbHBIX KJIACCOB OPTaHMYECKUX
coeTMHEeHUH: (heHOJIOB, abJETHI0B, KpaxMaia, YKCYCHON KUCIIOTHI,
aMUHOKHUCIIOT U JIp.

Henatypanusi 0eTKOB NMPU HATPEBaHUH, [IBETHBIE PEAKIIMHN OCIIKOB.
CocraBieHre KaYeCTBEHHBIX peakluii 0OHAPYKEHHsI OPraHUIEeCKIX
COCIUHEHHUHN OTACIBbHEIX KIAaCCOB.

N

JlabopaTopusie 3ansitust Ne 10

OOHapy)XeHHEe OpraHMYECKUX COCIMHEHUH OT/ICIBHBIX KIaCCOB.
JlaGopatopHasi paboTa Ha BEIOOP:

1. JTabopaTopHnast pabota «KauecTBeHHBIC pPEaKIIMK Ha OTIACIbHBIC KJIACChHI
OpPraHUYECKUX BEIECTBY.

[TpoBeneHne KaUECTBEHHBIX PEaKINii, NCTIOIh3yEeMBIX TSI OOHAPYKEHUS
OpPraHMYeCKHX BEIECTB PA3JIMYHbIX KIACCOB: (PEHOIIOB, aIbJIETUIOB,

OK 01
OK 02
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Kpaxmalia, yKCyCHOH KHCIIOTbI, aMUHOKHUCIIOT, OelKoB U ap. OnucaHue
HAOJI0TAEMBIX SBJICHUHA U COCTABIICHUE XUMUYCCKUX PEAKIIUHN H/VII CXEM.
2. JJaboparopnas pabota «KauecTBeHHBINH aHAIN3 OPTaHUYECKUX
COeMHEHUH MO (YHKITMOHATIBHBIM Tpymimamy. [IpoBeeHre KaueCTBEHHBIX
peaxiuii, UCIOIb3yEeMbIX Ul PACO3HABAHMS OPraHUYECKUX BEIIECTB
OTJICTBHBIX KJIACCOB MO (DYHKIIMOHAILHBIM IPYIIIaM: Ha IPUMEPE
AMUHOKHCIJIOT U KapOOHOBBIX KUCJIOT, CIIUPTOB U (DEHOJIOB, aJIbACTUIOB U
KeTOHOB. OnrcaHue HaOII01aeMbIX SBIICHUN M COCTABIICHUE XUMHUYECKUX
PEaKIM 1/WJIA CXEM.

Pa3znen 8. Xumus B 6I>ITy 4 leOPISBOL[CTBQHHOﬁ HACATCJIBbHOCTH Y€JI0BCKA

2 (-12)

Tema 8.1.
Xumus B ObITY U
IPOU3BOACTBEHHON JIEATEIBHOCTH
YeJIoBeKa

Conep:xanue yueOHOro Matepuaia/mpogeccuoHaJIbHO-
OPHEHTHPOBAHHOE CO/lePKAHUE:

2 (-12)

IIpakTuueckoe 3ansaTue Ne 15 Dxonozuueckas 6e3onacnocms nociedcmsuii
ObIMOBOU U NPOU3BOOCHBEHHOU OesIMENbHOCIU YeN08eKd, C8A3AHHAS C
nepepabomkoll sewecms,; NOUCK U AHAIU3 XUMUYECKOU UHpopMayuu u3
PA3UYHBIX UCTOYHUKO8 (HAYUHAS U Y4eOHO-HAYYHAs Tumepamypd, Cpeocmed
maccosotl ungopmayuu, cemov Unmepuem u opyeue).

Keticol (¢ yuemom 6yoyweti npogheccuonanvrotl 0esmenbHoCmiu) Ha aHaau3
uHopmayuu 0 nPouU3BOOCMEEHHOU 0esIMENbHOCHU Yel08eKd, CEA3AHHOU C
nepepadoomKol U NOIYUeHUEM 8eUeCms, a MAKMCe C IKON02UHEeCKOU
be30nacHocmvio.

3awuma keiica: Ilpedcmasnenue pe3ynibmamos peueHus Kelcos
(8vicmyniienue ¢ npezenmayuelti)

OK 01
OK 02
OK 04
OK 07
I[IK 3.4

IIpomeskyToyHas aTTecTanMs MO AUMcHUNIMHE (1ndPepeHunpoBaHHbIN 3a4eT)

Bcero

78
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JNCHUIIVIMHbI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl

Peanmzanus pabodeii mporpaMMbl TUCIUILTUHBI OOeCIIeYeHa HAJTMYMEM YYeOHOW ayTUTOPUN
001eoOpazoBaTeNbHBIX AUCHUIUIMH OO0pya0BaHNEe yueOHOTO KaOWHEeTa:

- ydeOHO-HarjsaHble TocoOus (mepuommdeckas Tabmuna J[.M.Menneneea u Tabiuia
pPacTBOPUMOCTH , TOPTPETOB BIIAIOIINXCS YUSHBIX B XUMHH U JIP.);

- IUAAKTHYECKHE MaTepuanbl (3alaHus s KOHTPOJBHBIX paboT, [UIs pa3HBIX BHUJIOB
OIICHOYHBIX CPEJICTB, Aud3adera u ap.);

- TEXHUYECKUE CpPEICTBA OOydeHHs (IIEPCOHAIBHBIM KOMIBIOTEP; MYJIbTUMEIUNHBIN
MPOEKTOP; UHTEPAKTUBHAS JIOCKA, BBIXOJI B JIOKATBHYIO CETh);

- mporpaMMHOe OOecCIledYeHHe: IUICH3MOHHOE NPOrpaMMHOE oOOecredeHne oOIero u
crenquanbHOro HazHaueHuss Microsoft Windows, Microsoft Office Professional Plus, Zoom
(OecrutatHas Bepcusi) — cBoOoiHO-pacnpocTpansiemoe [10.

3.2. UudopmanuoHHoe odecneyeHue peain3aluu padoyeil nporpaMmsbl
Jlnst peanuzanuu mporpamMmbl 0011e00pa3oBaTeIbHOM JUCIUIUIMHBI OMOJIMOTEYHBIH (HOH/T
UMEET IIeUaTHbIE, JIEKTPOHHBIE 00pa30oBaTeIbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.
3.2.1. OcHOBHbIE HCTOYHUKHU
. I'abpuensstn O.C. Xumms. 10 xmacc : 0a30BbI ypoBeHb : y4eOHUK Uit 00pa30BaTEbHBIX
opranmzaiuii / O. C. I'abpuensa, U. I'. Octpoymos, C. A. Cnaakos. - 4-e u3na., crep. - Mocksa :
[Tpocsemienue, 2022. - 128 c. - TekcT : HenocpeACTBEHHBIH.
. I'abpuensn O.C. Xumusa. 11 xmacc : 06a30Bblii ypoBeHb : y4eOHUK Uil 0Opa30BaTENIbHBIX
opranmzaruit / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnankos. - 4-e uzn., crep. - Mocksa :
ITpocsemenue, 2022. - 128 c. - TekcT : HENOCPEACTBEHHBIN.
3.1.1 lonoJIHUTEIbHbIE HCTOYHHKH
Pymsutuc, I'.'E. Xwumwusa. ba3oBbiii ypoBenb. 11 kmacc: ydeOHMK Ui 0OpazoBaTeIbHBIX
opranuzaimii / I'.E. Pymuruc, ®.I.®enpaman. — 6-e¢ uzganane. — Mocksa: I[Ipocsemenwne, 2019.-
224 c.: u.ui. — ISBN 978-5-09-071856-1. — TekcT: HemoCpeACTBEHHBIH.
. Xumus. 11 knacc: 6a3oBbiil ypoBeHb: yueOHuk / B.B. Epemun, H.E.Ky3pmenko, B.M.Tepenun [u
ap.]; pea. B.BJIyku. — 9-e u3z., crep. - Mocksa : [Ipocemenue, 2022. — 224 c.: uin. - ISBN 978-5-
09-087938-5. - TekcT: HEMOCPEICTBEHHBIH.

3.2.4. NudopmanuoHHbIe pecypchl

1.hvsh.ru — Xypnaan «XumMus B OIKOIE».

2.https://postnauka.ru/themes/chemistry — nekuun no xumuu Ha caiite [TocT Hayka.
http://gotourl.ru/4780 (http://elementy.ru/) Haydno-nonyasipHbelii TpOeKT «DIEMEHTHI OOJbIION
Hayku» (pu3uka, XMMUs, MaTeMaTHKa, aCTPOHOMMUSI, HAYKH O )KM3HU, Hayku o 3emiie). HoBoctu
HAaYK{, KHUTH, HAyYHO-TIOMYJISIPHbIE CTaTbHU, JIGKLIUH, SHIIUKIIOIECTUH.

3.http://gotourl.ru/4783 (http://potential.org.ru/) 41 CaiiT Hay4dHO-TIOMYIAPHOTO KypHAIIa
«Torenunan». XKypunan uznaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumusi».

4 http://gotourl.ru/4785 (http://www.hij.ru/)CaliT HaydHO-TIOMYSPHOTO KypHAIA «XUMHUSI U
*Ku3Hby». XKypHan u3gaéres ¢ 1965 1. S.http://gotourl.ru/4786
(http://www.chemnet.ru/rus/elibrary/) OTkpsITast d7eKTpoHHas OUOIMOTEKA XUMHYECKOTO
noptana «Chemnety, comepxuT yueOHbIE U HHPOPMALIMOHHbIE MaTepHaIbl IS IIKOJIBHUKOB U
yuurteneid. B Helt MOXHO HATH Y4eOHMKH TIO0 OOIIeld W HEOPraHWYECKOW XWMHH,
OpPraHUYeCcKOl XMMHU, MyJbTUMEIUAMATEPUAIbl, a TAKXKE 33Jaud XUMHUYCCKUX OJIMMIIUAJ C
peIIeHUsIMH, 3a]]a4l BCTYNUTEIbHBIX 3K3aMEHOB JIJIs1 a0UTYpUEHTOB.
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4 KOHTPOJIb M OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB U OLCHKA PAaCKPbIBAKOTCA UYCPC3 AUCHHUIUIMHAPHBIC PE3YJIbTaThl, YCBOCHHBLIC
3HAHWUS U MPUOOPETCHHBIC O0YYAIONIMMHUCS YMEHHS, HANpaBicHHbIC HA (HOPMUPOBAHUE OOIIUX U
po(hecCHOHATLHBIX KOMIICTCHIIUN

Pe3yabTaThl 00y4eHHsA

Iloxa3zaTean oeHKH

Tun o1eHOYHBIX MEePONPUATHIA

YMmeTh:

BBISABJISTH XapaKTEPHbIE
INPU3HAKK U  B3aUMOCBS3b
A3Y4YEHHBIX MOHATHH,
MIPUMEHSATH

COOTBETCTBYIOLIME  TOHSTHUSA

IIPpH OMHMCAHUU CTPOCHUS H
CBOWCTB HEOPraHUYECKHX U
OPraHWYECKUX BEIIECTB U X
MIPEBPAIICHUI; BBISIBIATH
B3aMMOCBS3b XUMHYECKHX
3HAHUM C TOHATHIMH |
MIPEICTABJICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHBIX
MIPEAMETOB

XapakTepr3oBaTh
XMMHUYECKHE DJIEMEHTHI B
COOTBETCTBUH c HX
MOJIOKEHHEM B
MIEPUONYECKOMN cHUcTEME
XUMHYECKHX 3JIeMeHTOB JI.I.
Menpaeneena.

CocTaBisiTh peaKIuu
COCIMHEHMUS, PA3JIOKEHUS,
o0OMeHa, 3aMeIlCHHS,
OKHCJIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
U peaKiuu
KOMIUIEKCO0Opa3oBaHus (Ha
npumepe
TUJIPOKCOKOMIIJIEKCOB
ATIOMUHHUS U IIMHKA) C
Y4aCTHEM HEOPTaHUYECKUX
BEIICCTB,

BBISBJISITh XapaKTEPHbIE
MIPU3HAKU U B3aMOCBS3b
W3yYCHHBIX MMOHITUH,
MIPUMEHSATH
COOTBETCTBYIOIINE MMOHATHUS
MIPU OTMCAHUY CTPOSHUS U
CBOMCTB HEOPraHUYECKUX U
OpPTaHWYECKHUX BEIIECTB U UX
MIPEBPAILCHUH; BBISIBISATD
B3aMMOCBS3b XUMUYECKHX
3HAHHUH C NOHATHSIMH U

Hcnonb3oBarhk B yueOHOM
U poeccuoHaNbHOM
JeSITEIIbBHOCTH
XUMHYECKUX TEPMUHOB H
CUMBOJIUKH.

OOBACHATD CYLIHOCTb
XMMHYECKUX  IIPOLIECCOB.
Knaccugunuponartsb

XMMHYECKHE DPEaKIUH IO
Pa3NUYHBIM  TIPU3HAKAM:
qUCITy u COCTaBy
NPOAYKTOB W PEarcHTOB,
TEIIOBOMY addexry,
HaIPAaBIICHUIO, dase,
HAJIMYUIO  KaTajau3aropa,
U3MEHEHUIO CTEIEHEN
OKHCJICHUS ~ DJIEMEHTOB,
00pa3yromux  BEIIeCTBa.

YcraHaBIMBaTh NPU3HAKU
o01Iero M pa3jauvyHOro B
TUINOJOTMM pPEaKUUH JUIs
HEOPraHWYeCKON 51
OpPraHUYeCcKOi XUMHH.

— CocTaBnsTh ypaBHEHUS

peakuui ¢  MHOMOILUBIO
MeTOo/1a 3JIEKTPOHHOTO
Oananca. OOBICHATH
3aBUCUMOCTb  CKOPOCTH

XMMHUYECKOM peakiuu U
MOJ0KEHUS XUMHYECKOTO
PaBHOBECHS OT Pa3IUYHBIX
(bakTopoB.
Knaccudumuposars
HEOPraHUYECKHUe
BEIIIECTBA B COOTBETCTBHUU
C UX CTPOEHUEM
BrInomHATE XUMUYECKHI
AKCIEPUMEHT MO
pacro3HaBaHUIO
BaYKHEHIITIX
HEOPraHUYECKUX U
OpPraHUYECKHUX BEIIECTB,
MOJIYYEHHUIO KOHKPETHBIX
BEIIIECTB, OTHOCSIINXCS K
M3YyYECHHBIM KJIaCCaM

1.IT13 Ne 3,4 3amaun Ha cocTaBJICHHUE
YpPaBHEHUI PEaKIUi: — COEUHECHUS,
3aMelIeHUs, pa3IoKeHus, OOMeHa U
peaKkuuii ¢ y4aCTUEM KOMILIEKCHBIX
coelMHEeHUN (Ha mpumepe
I'MJIPOKCOKOMIIJIEKCOB aJIFOMUHHUS U
[IMHKA);

— OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN C
HCII0JIb30BaHUEM METO/a
AIIEKTPOHHOTO OallaHca;

— C y4acTHeM KOMIUIEKCHBIX
coeMHeHuN (Ha mpumepe
T'HJIPOKCOKOMITJIEKCOB IIMHKA U
ATFOMUHUSA).

2. 113 Ne 4,5 3agaum Ha pacueT
KOJIMYECTBEHHBIX XapaKTEPUCTUK
IIPOJYKTA PEaKUU COCAUHEHHUS;
MacCOBOU WM 00BEMHOM J10JIH
BBIXO/a IPOJIyKTa peakuuu
COEJIMHEHUS OT TEOPETUUECKH
BO3MOKHOI'0; 00bEMHBIX OTHOIIEHUH
ra3oB; KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOJHBIX BEILIECTB
Y IPOAYKTOB PEAKIIMH; MACCHI
(00beM, KOIMYECTBO BEIIECTBA)
IIPOJYKTA PEAKLIUU, €CIIU OHO U3
BEIIECTB JIaHO B BHJIE PacTBOPA C
OIIPEIEIIEHHON MacCOBOW J10JIEN
PacTBOPEHHOIO BELIECTBA.

3. Tect «HoMeHkaTypa 1 Ha3BaHUE
HEOPraHMYECKUX BEIECTB UCXOMS U3
UX XMMHUYECKOH (OPMYIIbI UITH
COCTaBJIEHNE XUMUYECKOU (HhOPMYIIbI
UCXOJS U3 Ha3BaHUs BELIECTBA 110
MEXIYHAPOAHOW U TPUBUAIBHOU
HOMEHKJIATYpe».

4. 3aaun Ha pacyeT MacCOBOM JOJIN
(Macchl) XUMHUYECKOTO HJIEMEHTA
(coennHEHUs) B MOJIEKyJIe (CMECH).
5. Ilpaktrueckue 3ananus Ne 5 o
KJIacCU(UKallMU, HOMEHKJIAType U
XUMUYECKUM (opMyIam
HEOpPraHMYECKUX BEIIECTB
pa3IMYHBIX KIJIACCOB.




MPEJCTABICHUSAMU APYTUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

HCIO0JIb30BAaTh HANMCHOBAHHS
XUMHYSCKHX COCIUHECHUM
MEXTYHApOHOTO COI03a
TEOPETUYECKON 1
NPUKJIAJHON XUMHUH U
TPUBHUAJIbHBIEC HA3BAHUS
Ba)XHEUINNX BEIIECTB
(3THIICH, alleTUIICH,
TJIMICPHH, (EHOI,
dbopmaibieru, yKkcycHas
KHCJIOTA, [JIMLUH, yrapHbII
ras, yrjIeKUcIbli ras,
aMMUAaK, raircHas H3BeCTh,
HeTalleHast U3BeCTh,
MIUTHEBAS COJIA U IPYTHUX),
COCTaBJIATH (hOPMYJIBI
HEOPraHWYECKUX U
OpPTraHMYECKHUX BEIIECTB,
YpaBHEHUS XUMHYECCKUX
peakIuii, OOBSICHATH UX
CMBICJT; TIOATBEPIK/IATh
XapaKTEPHbIE XUMUYECKHUE
CBOMCTBA BEIICCTB
COOTBETCTBYIOIIUMH
SKCIIEPUMEHTAMHU U 3alUCSIMU
YpaBHEHUN XUMUYECKUX
pEeaKIui;

-yCTaHaBJIBAaTh
MIPUHAIJIC)KHOCTh M3yYE€HHBIX
HEOPraHUYECKUX i
OpPraHMYEeCKUX BEIIECTB K
ONpEAENCHHBIM KJaccaM |
rpynmnam COCIUHCHHUM,
XapaKTePU30BaTh UX COCTAB U
BaKHEHIIIIE CBOICTBA;
ONpEAEATh BHUIbI
XHUMUYECKHX CBSI3EN
(xoBaJIeHTHaH, WOHHas,
MeTaIndecKas,

BOJIOPOJTHAS), THUIIBI
KPUCTAJUIMYECKUX  PEIIETOK

BEIIIECTB; KJIACCU(PHUIIUPOBATH
XUMUYECKHUE PEaKIINH;

- MIPUMEHSATH METOJIBI
Hay4YHOT'O MO3HAHMS BEIECTB

n XUMHUYECCKUX SIBJICHUU
(HabnrofeHue,  U3MEpEHUE,
OKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- TNPOBOJAUTH pPAacyeThl IO

COCTMHEHUN.
BBImomHATE XUMUYECKHH
AKCIEPUMEHT B TTOJTHOM
COOTBETCTBHH C

mpaBuJIaMH 0€30IacHOCTH.

Hab6nronats, puxcupoBars
U JIaBaTh ONHCaHHE
pE3yJIbTaToB
HPOBEJCHHOTO
HKCIIEPUMEHTA
[TpoBoaNTH pacyeTsl IO
XUMUYECKUM (HOpMyIIaM U
YPaBHEHUSM peaKIuii

6. IIpaktuueckue 3aganusa Ne 5 Ha
ONPEAEIEHNE XUMHUECKON
AKTHBHOCTH BEIICCTB B 3aBUCHMOCTH
BHUIa XHMH‘IGCKOﬁ CBs3H U TUIIA
KPUCTAJUIMYECKON PEIIETKH.

7. Tect «OCOOCHHOCTH XUMHYECKUX
CBOMCTB OKCHJIOB, KHUCJIOT,
OCHOBaHUH, aM(OTEPHBIX
TUIAPOKCUJIOB U COJIEI.

8. 3amanus Ha cocTaBJICHUE
YPaBHEHUN XUMHUUYECKHUX PEAKILIUH C
y4aCTHEM MPOCTHIX U CI0KHBIX
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB
METaJI0B, HEMETAIIOB U
aM(OTEPHBIX IJICMCHTOB;
HEOPraHWYEeCKUX KUCIIOT, OCHOBAHUM
1 aM(pOTEPHBIX THIPOKCHJIOB,
HEOPraHUYEeCKUX COJIEH,
XapaKTepHU3YIOIIUX UX CBOMCTBA U
CIIOCOOBI TIOJTYYCHHS.

9. IlpakTUKO-OpPUEHTUPOBAHHBIC
TeopeTnueckue 3aaanus Ne 6 Ha
CBOICTBA U MOJy4YCHUE
HEOPraHWYECKUX BEIIECTB.

10. JIabopatopHas padora Ne 2
«HccnenoBanue cpeibl paCTBOPOB
coJei»

11. Jlaboparopnas padota Ne 3
«CBoOICTBa METAJIOB U
HEMETAJJIOBY.

12. T13 Ne 6 IIpakTuko-
OPUEHTHPOBAHHBIE 33]IaHUS 110
COCTAaBJICHUIO XUMHUYECKHX PEaAKIIUH
C y4yacTHeM HEOPTraHMYeCKUX
BEIIIECTB, UCIOIb3YEMBbIX JIJI UX
UJIEHTU(DUKAIIMN U TIPOMBITIICHHBIX
CIoco0O0B MOTYYEHHSI.

I13 Ne 7 Pemenuie npakTuKo-
OPUEHTUPOBAHHBIX 3aJaHUI O POJIU
HEOPraHWYECKON XUMUHU

13 Ne 9

1. 3amaHus Ha cocTaBJIcHUE
YPaBHEHUN XUMUUYECKHUX PEAKIINH C
Y4aCTHEM OPTaHMYECKUX BEIIECTB Ha
OCHOBAHUU UX COCTaBa U CTPOCHHUS.
2. 3a7aHusa Ha COCTaBJIEHUE
YPaBHEHU XMMHUYECKUX PEAKIUN,
WJUTFOCTPUPYIOITUX XUMHUECKHUE
CBOMCTBA C Y4ETOM MEXaHU3MOB
MIPOTEKAHUS JAaHHBIX PEAKIUN U
T€HETUYECKOMN CBSI3U OPraHUYECKUX
BEIIIECTB PA3HBIX KJIACCOB.




XUMHYECKUM ¢opMmylaM U

YpaBHEHUSAM XUMHYECKHX
peakuuii ¢ MCIOJIb30BaHUEM
buznuecKux BEJINYUH,

XapaKTEPU3YIOIIUX BEIIeCTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HopMaIbHbIE
YCJIOBHSI) Ta30B, KOJMYECTBA

BELICCTBA, HCII0JIb30BaTh
CUCTEMHBIE XUMUYECKHE
3HAHUSA JUIS IIPUHSATHS
peluleHu B KOHKPETHBIX
JKU3HEHHBIX CUTyalusX,

CBSI3aHHBIX C BEIIECTBAMHU U
UX IIPUMEHEHUEM;

IUIAHUPOBATh U BBINOJIHATH
XUMUYECKUM  SKCIEPUMEHT
(mpeBpaleHus: OpraHuYeCcKuX
BEIIECTB IIPU HArpeBaHUM,
IIOJIy4EHUE ATUJICHA u
U3y4Y€HUE  €ro  CBOIICTB,
KaueCTBCHHbIE PEaKUMHU Ha

aNbJIETH/IbI, Kpaxmar,
YKCYCHYIO KHCJIIOTY;
neHatypauus OelKoB  Mpu
HarpeBaHuH, [IBETHBIC

peakuuu OENKOB; MPOBOIUTH
peakuMy HOHHOTO OOMEHa,
ONpeeNiATh Cpely BOJHBIX
pacTBOpOB,  KadyeCTBEHHbBIE
peakuuun Ha cyabdar-,
KapOOHAT- U XJIOPHU/-aHUOHBI,
Ha KaTHOH aMMOHHUS; pemaTh
HKCIEPUMEHTANbHbBIE 33/1a4H
no Ttemam "Mertamnel" u
"Hemeranmnsi") B
COOTBETCTBUU C IpaBHJIaMU
TEXHUKH O€30IacHOCTU TpHU
oOpallieHun ¢ BEIIECTBAMU U
1a00paTOPHBIM
000pyI0BaHUEM;
OpPEICTaBIATh  PE3YJbTaThl
XUMHYECKOTO JKCIIEPUMEHTa
B (opMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIIMI U
(dopMynupoBaTh BBIBOJABI HA
OCHOBE 3THX PE3yJIbTAaTOB;

- aHaJM3UPOBATh
XUMHUUYECKYI0 HH(OpMaIHNIO,
NOJy4aeMyl0 M3  pas3HbIX
HMCTOYHHKOB (cpencts
MaccoBOi MH(pOpMAINH, CeTh
WnTepHer u apyrue);

3. PacuerHbie 3a1a4yu 110
YPaBHEHUSIM PEAKLHN C y4aCTHUEM
OpraHUYECKHUX BEIIECTB.

4. JJabopatopHas pabora Ne4
«[TonydeHue FTUICHA M U3YUYCHHE
€ro CBOMCTBY.




-co0JIr01aTh

HKOJIOTUYECKU
1eJ1eCO00Pa3HOr0 TOBEIECHUS
B ObITYy U  TpydOBOH
JESTEIbHOCTH B IENAX
COXpaHEHHUsI CBOETO 3/10POBbS
U OKpYXKalolle MNpUpOoIHON
Cpebl; YUYUTHIBATh OMACHOCTD
BO3JICHCTBUSI  HAa  JKUBBIC
OpraHM3Mbl  ONPEIEIICHHBIX
BEIIECTB, IOHMMAasl CMBICI
MOKa3aTelst MpeaeabHON
JOIYCTUMON KOHIICHTPAIUH;

npaBuiia

OK1,0K 02, 0K 07,I1IK 3.4

HNmethb npeacTaBieHU:

0 XUMHUYECKOU
COCTaBJISIOMICH
€CTECTBEHHOHAYYHOM
KapTUHBI MHPA, POIH XUMHUU
B MMO3HAHUU SIBJICHUH
npupozas, B (GOpPMHUPOBAHUH
MBIIUIEHUSI U KYJBTYpPBI
JAYHOCTH, ee
byHKIIMOHATBHOU
IPaMOTHOCTH, HEOO0XOJUMOMH
JUIS pEIICHUsT TPAKTUYCCKUX

3aaa4d n 9KOJIOTHYCCKH
000CHOBAHHOT'O OTHOIICHUS K
CBOCMY 3A0POBBIO u

MIPUPOIHON Ccperie
OK 01, OK 02, TIK 3.4.

OOBscHATh  (hu3HUYECKHI
CMBICTT CUMBOJIUKH
MEPUOINYECKON TaOJIUIIBI

XUMHUYECKUX  DJIEMEHTOB
. n. Menpaeneesa
(HOMEpOB DIIEMEHTA,
nepuoga, IpYIIbl) U
yCTaHOBKa MPUYUHHO-
CJIEICTBEHHOU CBSI3U
MEXJy CTPOEHHEM aToMa
u 3aKOHOMEPHOCTSIMU
U3MEHEHUS CBOWCTB
AJIEMEHTOB u
00pa30BaHHBIX UMH
BEUIECTB B IEpUOJAaX M
rpymnmnax.

OOBbsICHSIET ~ XUMHUYECKHE
ABJICHUS, TIPOUCXOJSALINE
B Ipupoje, ObITy U Ha
IIPOU3BOJICTBE.
Onpenensier

BO3MOYKHOCTH NPOTEKAHUS
XUMHYECKHUX
IIpEBpalCHUI B
Pa3INYHBIX YCIOBUSAX.

[IpakTUKO-OpUEHTHUPOBAHHBIE
TeopeTnueckue 3aaanusa No2 Ha
XapaKTepHU3aNi0 XUMHICCKHUX
AeMEHTOB: «MeTtamndyeckue /
HeMeTaJJIMUeCKIe CBOMCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUECKUX
AJIEMEHTOB B COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOSHHUEM U
MTOJIOXKEHHUEM B ITEPHUONICCKOM
CHCTEME XMMHUYECKHX AJICMEHTOB
JI.1. MeHaeneeBa».
[IpakTHKO-OpHEHTHPOBAHHBIE
3aganus Ne 10 1o cocTaBIIeHHIO
XUMHYECKHUX PEAKIHN C y4aCTHEM
OpPTraHUYECKHUX BEIIECTB,
HCIIOJIB3YEMBIX TSI KX
UACHTU(DHUKAIIH B OBITY U
MIPOMBIIIICHHOCTH

1. JJaboparopHas pabota Ne 5 Ha
BBIOOD:

— «Onpenenenue 3aBUCUMOCTH
CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIUH
pearupyroirx BemecTB;

— «OrnpeneneHne 3aBUCUMOCTH
CKOPOCTHU PEaKIUU OT
TEeMITEpaTypPhI».

2. ITpakTUKO-OpUEHTHPOBAHHBIC
Teopernueckue 3aganus Ne 11 Ha
aHayn3 (paKkTOpOB, BIUSIOLIUX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON
peaKIuu.

3Hath :

OCHOBOITOJIATAIOINE TOHATHUS
(XMMUYECKHI 3JIEMEHT, aToM,
AIIEKTPOHHAS 000J04Ka
aToma, s-, p-, d-3JIEKTPOHHBIE
opbUTanM  aroMoOB,  HOH,

3HaTh OCHOBHBIE
MOJIOKEHUS TEOPUH
ANEKTPOIUTUYECKOMN

JUCCOIMAIUN u
XapaKTepUCTUKA B CBETE
OTOM  TEOpUH  CBOWCTB

1. 3amanus Ha  COCTaBJICHHE
MOJIEKYJIIPHBIX 1 MOHHBIX PEAKIUH C

y4acTUEM OKCHJIOB, KHCJIIOT,
OCHOBaHMM U  COJEM, MOHHBIX
peakuui TUIPOJIN3a coJiei,
YCTaHOBJICHUE U3MEHECHUS




MOJIeKYJIa, BaJICHTHOCT,
AIIEKTPOOTPHUIIATEITHHOCTS,

CTETICHb OKHCIICHHS,
XUMHUYECKasi CBSI3b, MOJb,
MOJISIpHAsi Macca, MOJISIPHBIH
00beM, YTIEpOJIHBIN CKEJeT,

byHKIIMOHATbHAS rpymnmna,
panukai, nu30Mepusl,
U30MEpPbI, TOMOJIOTMYECKUN
psn, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPOI- U
a30TcoJepIKalIne
COeIMHEHUs, OUOJIOrHMYECKU
AKTHBHBIE BELIECTBA
(YriieBonbl, JKUpPBI, OCIJIKH),
MOHOMED, HOJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS,
KpUCTAJJIMYECKAsl  pEeIleTKa,
TUTIBI XUMHYECKHUX peaKluin
(OKHMCITUTENIBHO-
BOCCTAaHOBUTENIbHBIE, 3K30-U
SHIOTEPMUYECKUE, PpPEaKLUU
HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,
ANEKTPONUTHYECKAS
JUCCOLMAIUS,  OKHUCIIUTENb,
BOCCTAaHOBUTENb,  CKOPOCTh
XUMHUYECKOU peakuuu,
XMMHUYECKOE  paBHOBECHE),
TEOpUU U 3aKOHBbI (Teopus
XUMHUYECKOTO CTPOCHHSI
opraHuyeckux Bemects A.M.
bytneposa, Teopus
ANEKTPOIUTUYECKOMN
JUCCOLIMAIINH,
nepuoanueckuii 3akon .M.
Menneneesa, 3aKOH
COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH,

CHUMBOJHWYECKUH SI3BIK XUMUH,
dakTosornuecKrue CBEACHUS O
CBOMCTBAX, COCTaBe,
MONlyYeHUH ©  0e30MacHOM
HCIIONB30BAaHUN BaKHEHIITHX
HEOPraHUYECKUX Hu
OpPraHMYEeCKUX BEIIECTB B
OBITY u MPAaKTUYECKOU
eI TCIILHOCTH YeJIOBEKa

OK 01, OK 02, OK 04, OK 07

OCHOBHBIX KJ1acCOB
HEOPraHUYECKHUX
COCIMHEHUN.

3HaTh OCHOBHBIC
ITOJIOKEHUS TEOpUHU
XUMHUYECKOTO  CTPOCHHUS
OPraHUYEeCKUX
COCIUHCHHI u
XapaKTEepUCTUKa B CBETE
9TOM  TEOpUH  CBOWCTB
OCHOBHBIX KJ1acCOB
OpPraHUYECKUX
COCIUHEHUN.

JlaBaTh Ha3BaHHUE
W3YyYECHHBIX BEMIECTB 10
TPUBHAIIBHOU U
MEXIYHApOAHOU
HOMEHKJIaType i

OTpaX€HUE COCTaBa HTUX
COCAUHEHUN C IIOMOIILIO
XUMHUYECKUX POpMYIT
3HaTh, Kakue (HaKTOphI
BIIUSIIOT Ha CKOPOCTh
XAMHYECKHUX PEaKUi
YMeTh 0OBSICHATD
BIIMSTHUE KaXJ0T'0
dakrtopa;

3HaTh KJacCU(DHUKAITUIO
PacTBOPOB, YMETh peIIaTh
3a/1a4yu Ha PacTBOPHI

3HaTh ¢buzuKo-
XUMHUYECKHE CBOIICTBa
pacTBOPOB, YMETb
FOTOBUTb  pacTBOp  C

3aJaHHBIMH JaHHBIMHU
3HaTh Ka4eCTBEHHBIE
PCaKkKiiukn Ha KAaTHUOHBLI H
QHHOHBI W yMeTh WX
BBITIOJIHATS.

3HaTh Ka4eCTBEHHBIE
PCaKu Ha OPraHu4cCKue
COCIMHEHUS M yMETh WX
BBITIOJIHATS.

CobmroneHue npaBui
9KOJIOTUIECKU
IPaMOTHOT'O MOBEICHUS B
OKpYKalolleu cpene.

KHCIIOTHOCTH CPEJIbI.
2. JlaGopatopnas pabGora Ne 1
«Peakmuu rugponuzay.

I13 Ne 8

1. 3amaHus Ha coCTaBJIcHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 1O TPUBHUAJILHOM WIIH
MEXIYHAPOJAHONU CUCTEMAaTUYECKON
HOMEHKJIAType.

2. 3ajaHusi Ha COCTABJICHUE MOJHBIX
U COKpALICHHBIX CTPYKTYPHBIX
(hopMyJ1 OpraHUYECKUX BEIICCTB
OTJIEIbHBIX KJIACCOB.

3. 3agauu Ha ompeneNeHue
npocreiei GopmMyibl
OpraHUYECKON MOJIEKYJIbI, UCXOMS U3
AIIEMEHTHOTO cocTaBa (B %).

3aaun Ha pacyeThl TEIIOBBIX

3¢ (HEeKTOB XUMHUSCKUX PEaKIIUi U
ompezeNieHne THIIa PeaKuu (1o Te
mI0BoMy 3G (PeKTy: 3K30- U
SHIOTEPMUYECKUE).
[TpakTHKO-OPHUEHTUPOBAHHBIE
3aganua Ne 11 Ha mpuMeHeHue
npunnuna Jle - [llarense
HAXOXJICHUS HAIIPABIICHUS
CMEIIICHUS PAaBHOBECUSI XUMUYECKON
peaxkiuu 1 aHaiau3 GakTopos,
BIUSIIOLIUX HA CMEIIEHUE
XUMHUYECKOTO PABHOBECHS.
JlaboparopHas pabota Ne 6
«V3yueHne BIUSHUS Pa3IMIHBIX
(hakTOpOB Ha CMEIIEHUE
XUMHUYECKOTO PABHOBECHSY.
3amaun Ha TPUTOTOBIICHHE
pacTBOpPOB.

2. [IpakTUKO-OpUEHTUPOBAHHBIE
pacuetHble 3aanust No 12 Ha
JTUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOU JESITENFHOCTH
yeJioBeKa

JlaGopatopHnas padora Ne 7, 8 (Ha

BBIOOD):

— IIpuroroBnenue pacTBOpOB;

—  HccnenoBanne  AMCHEPCHBIX
CUCTEM

I13 Ne 13 KayecTBEeHHBIE peakuu,
XapakTepHbIe A OOHAPYKEHHS
HEOPTraHMYECKUX BEIIECTB
Jlaboparopnas  pabora Ne 8
OO6HapyxeHue HEOPTraHWYECKUX




BEIIECTB c HCIIOJIb30BAHUEM
KaueCTBEHHBIX AHATUTUYECKUX
peakuui

1. JlaboparopHast pabota Ne 9 (na
BBIOOD):

— KauecTBeHHbIe peakuyu Ha
OTJIeIbHBIE KJIACChl OPTaHUYECKUX
BEILIECTB;

— KauecTBeHnHslil aHanus
OPraHUYECKUX COCTUHEHUH T10

(GyHKIIMOHATIBHBIM TPYIIIaM.

2. [TpakTiaeckue 3amanus Ne 14 Ha
COCTaBIICHUE KaueCTBEHHBIX
peakuuit o0OHapyKEeHHUS
OpPraHUYECKUX COCTUHEHUH.

I13 Ne 15 Dkonoruyeckas
0€301MacHOCTb MOCIEICTBUI
OBITOBOM M MIPOM3BOICTBEHHOM
JESTEIIbHOCTH YeIOBeKa

Keiic (c yaerom Oymymeit

PO ECCUOHAIBHON IEATEITHHOCTH )
Bo3MoXHbBIE TEMBI KEHCOB:

1. [Torennenue kumara u
BBICBOOOK/ICHUE Ta30BbIX THAPATOB
CO JTHA OKeaHa.

2. Bynymue matepuansl s aBua-,
MAIlIMHO- U MPUOOPOCTPOCHHUSI.

3. HoBble maTepuansl ams
COJIHEYHBIX OaTapei.

KoHTposnmpoBaTh Ka4eCcTBO ChIPHS,
MOJIy4aeMBbIX IPOAYKTOB
KonTtpommpoBaTte  pacxon  CwIpbd
MPOAYKIINH, pEareHToB,
KaTaJIn3aTOpPOB, TOIUIMBHO-
JHEPIreTUYECKUX PECYPCOB
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