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PabGouast mporpamma ydeOHoro npeaMera_OVINL.07 XUMUS pa3zpaboTaHa
Ha OCHOBE TPEOOBaHMIA:

denepanbHOTO  TOCYZapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAapTa
cpenHero oOiero oOpa3oBaHUsA, YTBEPXKIACHHOrO MpHKa3oM MUHHUCTEpCTBa
oOpazoBanusi u Hayku Poccuiickoit denepaumu ot 17 mas 2012 r. Ne 413
(manee — ®I'OC COO),

dbenepalbHOrO  TOCYIAapCTBEHHOIO0  00pa3oBaTENbHOTO  CTaHAapTa
cpennero mpodeccuoHanbHOr0 obpasoBanus 1o crneruanbHocTH 20.02.04
[loxxapHast 0e30macHOCTh , YTBEPXKIACHHOTO TMpuKa3oM MuHucTEepCcTBa
oOpasoBanus u Hayku Poccuiickoit dpeaepammmot 07.07.2022 No 537 (manee —
®I'OC CIIO), Ha ocHoBaHuu mnojoxeHud denepanbHOl 00pa30BaTEIBLHOM
OporpaMMbl  CpeAHEro o001ero o0pa3oBaHUs, YTBEPKIECHHOW IPHUKA30M
MunuctepctBa npocsemenus Poccuiickoit @enepammu ot 18.05.2023 Ne 371,
C YYETOM OJYy4yaeMOU CIIEHUaIbHOCTH.
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1. OBIIASI XAPAKTEPUCTUKAPABOYEM [TPOTPAMMBI
YUEBHOI'O IPEJIMETA
OVIIL.07 Xumusg

1.1 ObaacThr npuMeHeHus1 padoueil IporpaMMsbl Y4eOHOT0 peaMera

PaGouas mporpamma yueOHOTO mpeamera OVIL.07 Xumus sBusercs
JacThi0  00Ie0Opa3oBaTENBPHOTO IMKJIA 00pa3oBaTeNbHONH MPOTpPaMMBI
cpemHero Mpo(ecCHOHATBHOTO 00pa3oBaHUs — MPOTrPaMMbl TOATOTOBKH
CICIMAIMCTOB ~ CPEIHEr0  3BEHa 10  CIEHMUAIBHOCTH  CPEIHETO
npodeccuonanbaoro oopazopanus 20.02.04 [Toxapuast 6€301MacHOCTh

1.2 MecTo yueOHOT0 npeMeTa B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMMbl

Huxn OO6me06pazoBaTeNbHbBIN
[Tpoduns TexXHOJIOTUYECKUI

[IpenmerHas obnacThb EcrecTBeHHO-HAy4HbBIEC IPEIMETHI
YpoBeHb ~ H3y4YeHUsS  Y4eOHOTO | 0a30BBIH

npeaMera

+00s13aTeIbHBIA  yueOHbI  mpeaMmer  [I0NoJHHUTENbHBIN  yueOHBIH
MpeIMET

Peanuzaumss  cogepkaHusg ~ y4eOHOro  IpeIMeTa  IpeAnojaraer
cOOJII0/ICHE TMPUHLUIA MPEEMCTBEHHOCTH MO OTHOUIEHUIO K COAEP’KaHUIO
Kypca OVIL.07 XMMUSI Ha CTYTIEHH OCHOBHOTO OOIIIET0 00pa30oBaHusI.

B To e BpemMs yueOHBIA mpeameT OVILO7 XUMUSA  ajs
po¢eCCHOHATIBHBIX 00pa3oBaTeIbHBIX OpraHu3alun oOJazaer
CaMOCTOSATEJIBHOCTBIO U LEIBHOCTHIO.

PaGouass mporpamma yudeOHoOro mnpeaMera OVIL07 XVWMHS uMeeT
MEXIPEIMETHBIE CBSI3M C 00IIE00pa30oBaTEIbHBIMU YYCOHBIMU TPEIMETAMHU
®uzuka, buonorus, Martematuka W npodecCUOHATBHBIMU JTUCHUILIIMHAMU
Oxonorusa, OcHOBBI ruapaBiuku u  rugponpusoma, MK  01.02
ABTOMOOWIIbHBIE OKcIUTyaTanmoHHble wmatepuansl, MJIK 01.07 Pemont
KY30BOB aBTOMOOUJIEH.

N3yuenne yueOHoro mpemMera OVILO7 XWMMUS  3aBepriaeTcs
OPOMEXKYTOUHOM arTectanued B (Gopme auddepeHurpoBaHHOTO 3adeTa B
pamkax ocBoeHus [IIICC3 na 6a3e 0CHOBHOTO 00IIEro 0Opa3oBaHMUs.




1.3 O0bém yueOHOT0 mpeaAMeTa M BUAbI Y4eOHOM 1esiTeJIbHOCTH

O0BeM 4acoB

U3 HUX
npodeccuoHanbHo-
Bun yaeGHOH nesTenbHOCTH BCEro HaIlpaBJICHHOE
coziep kaHue
(npuknagHON
MOJYJIb)
O0bem o0pa3oBaTebHON NPOrpaMMbl Y4eOHOT 0 72 10
npeamera (Bcero),
B TOM YHCIIC
O0bem padoThHl 00yYaAKOIIMXCS BO B3aUMOAEHCTBUM C
npemnojaaBareseM M0 BUAAM YUeOHBIX 3aHATHIA:
YpOKHU 62 8
MPAKTUYECKHUE 3aHITUS 8 2
71a00paTOPHBIE 3aHATHS 2 0
KOHCYJIbTAIlNH 0
JIEKIIUU 0
CEMHUHAPBI 0
CamocTrosiTeqbHasi padora oﬁyqammerocsll: 0
IIpomexyTouHas aTrecTauus B popme 6
muddepeHIMpOBaHHOTO 3aUeTa

! B saBucumoctu or ®r'OC CIIO




2 TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O
ITPEIMETA

B pamkax mnporpammbl ydeOHOTO mpeamera OVYIL07 XHWMHUS y
oOyyaromuxcst (pOpMUPYIOTCS CIEAYIONIME JIHYHOCTHBIC pe3ynbraThl (JIP),
MeTanpeaMeTHeie  pesynbTaThl (M), npeamerHeie  pesynbTathl (1),
onpexaenennsie ®I'OC COO:

2.1 Jlm4HocTHBIE pe3y/bTaThl, onpenenenabie PI'OC COO:

['paxxnaHckoe BOCHUTaHUE JIPrsB.1

[TaTpuoTnyeckoe BOCIMTaHUE JIPng.8, JIPB.9

DCTETUYECKOE BOCIIUTAHUE JIP3B.16

®u3n4eCcKOe BOCIIUTAHUE JIP®B.20, JIP)B.22

TpynoBoe BociuTanue JIP1B.24, JIPTB.26
DKOJIOTMUYECKOE BOCIIUTAHHUE JIP>kB.27, JIP3kB.29, JIP3kB.30
[erHOCTH HAYYHOTO IMO3HAHUSA JIPun.32, JIPHn.34

2.2MeTtanpeaMeTHbIEe Pe3yJIbTaThI:

2.2.1 OpnageHue  yHUBEpPCAJIbHBIMM  Y4€OHBIMH  TO3HABaTEIbHBIMU
JIICUCTBUSIMU.

a) 6a30BbBIC JOTUYECKUE JECHCTBUS M1, M2, M3, M4, M5, M6

0) 0OazoBele  wmcchemoBaTenbckue | M7, M8, M9, M10, M11, M12, M13,

JICUCTBUS M14, M15, M17, M18, M19, M20

B) paboTa ¢ uHpopMaLHen M21

2.2.2 OBnajieHne yHUBEPCAITbHBIMA KOMMYHHUKATUBHBIMH JIEUCTBUSMHU:

a) obOImeHue M28, M29, M30

0) coBMecTHas JIeITCIHbHOCTh M31, M32, M33, M34, M35, M37

2.2.3 OBnajieHNE€ YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMU:

a) caMOOpraHu3aIusl M38, M39, M40, M41, M42, M43,
M44

0) CaMOKOHTPOJIb M45, M46, M47, M48

B) SMOIIMOHAJIbHBIN MHTEIIJICKT M49, M50, M51, M52, M53

I') IPUHATHE ce0s U IPYTUX JIOAEH M54, M55, M56, M57




2.3 IlpeameTHbIe pe3yabTaThI:

1) chopMHPOBAHHOCTH MPEACTABICHUN: O XMMHUYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPa, POJIA XMMHUU B IIO3HAHUU SIBICHUU
npupoAbl, B (QOPMUPOBAHUM MBIILJICHUS W KYJIBTYpbl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPAMOTHOCTU, HEOOXOIUMOM MJId pelIeHUs MPaKTUUYECKUX
3a/la4 U SKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U
MPUPOJHOM CPEJIE;

2) BIaJCHUE CHUCTEMOM XHUMHUYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATUA (XUMHUYECKUU BJIEMEHT, aToOM, 3JIEKTPOHHas
o0oJyouka atoma, s-, p-, d-’IIEKTPOHHBIE OPOUTAIIM ATOMOB, WOH, MOJIEKYJIa,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTD, CTEIEHb OKHUCJICHHUS, XUMHYECKAs
CBSI3b, MOJIb, MOJISIPHAasi Macca, MOJSIPHBIA OO0BEM, YIJIEPOIHBIN CKEJET,
GbyHKIMOHANIBHAS TPYIINA, pagukal, W30MEpHUs, HU30MEpPbI, TOMOJOTUYECKUN
P, TOMOJIOTH, YIJI€BOAOPObI, KUCIOPOI- U a30TCOJACPKAIINE COCAUHECHUS,
OMOJIOTUYECKH AaKTUBHBIE BeIECTBA (YTJIEBOJbI, KUPBI, OEIKH), MOHOMED,
IIOJIUMEP,  CTPYKTYPHOE  3BE€HO,  BBICOKOMOJIEKYJISIDHBIE  COCIMHEHUS,
KpUCTAJUIMYECKasl peIIeTKa, TUIbl XUMHYECKHX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, IK30-U SHIOTEPMUUYECKHE, PEAKIIMM HOHHOTO OOMEHA),
pacTBOP, BIEKTPOJIUTHI, HEIJEKTPOJIUTHI, IJNEKTPOJIUTHYECKAS JTUCCOLUALIUS,
OKHCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON PEAKIHNH, XUMHYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHYECKOTO  CTPOCHHS
oprannueckux BemectB A.M. byrtnepoBa, Teopus 3IEKTPOJIUTUYECKOU
avcconuannu, nepuoandeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHUS
MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (DAKTOIOTUYECKHUE
CBEJICHUSI O CBOMCTBAX, COCTAaBE, MOJYYEHHH M OE€30MacHOM HCMOJIb30BAHUH
BOXHEUIIIMX HEOPTraHWYECKUX M OPraHWYECKUX BEHIECTB B OBITY W
NPAKTUYECKOMN AEATEIbHOCTU YEIOBEKA;

3) chopMHUPOBAHHOCTh YMEHUW BBISBJIATH XapaKTEepHbIC NPU3HAKU U
B3aUMOCBSI3b M3YUYEHHBIX MOHSATHUN, MPUMEHSATh COOTBETCTBYIOIIHME MOHSATHUS
IpU ONHCAHUU CTPOEHUS W CBOWCTB HEOPraHUYECKUX M OPraHUYECKHUX
BEILIECTB U WX MPEBPAIICHUN; BBISBISTh B3AUMOCBA3b XUMUYECKUX 3HAHUU C
MOHATUSIMU Y TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

4)  chopMUPOBAHHOCTH YMEHHUM  HCMOJIb30BaTh  HAMMEHOBAHUS
XUMHUYECKUX COCIUHEHUW MEXKIYHAPOJHOIO COK3a TEOPETUYECKOM W
MPUKJIATHON XUMUU U TPUBUAJIbHBIC Ha3BaHUS BaXKHEUIIIMX BEIICCTB (ITHIICH,
aleTusieH, TIMIEpUH, (GeHon, (opMalbAEeTUll, YKCYCHas KHUCIOTa, TJUIIMH,
yrapHblii Ta3, YIJEKUCIBIA Tra3, aMMHaK, TraiieHas W3BeCThb, HeEramieHas
U3BECTh, MUTHEBASI COJIA U JAPYTHX), COCTABIATH (DOPMYJIbI HEOPTaHUYECKUX U
OPTraHUYECKUX BEIIECTB, YPABHCHMSI XUMHYECKUX pEaKIMil, OOBSICHATh HX
CMBICJI; TOATBEPXKIATh XapaKTepHbIE XHWMHUYECKHE CBOICTBA BELIECTB
COOTBETCTBYIOIIIMMHU JKCIEPUMEHTAMHU W 3aMKCSIMU YPABHEHUM XUMHUUYECKUX
pEeaKUHnii;

5) chopMHpPOBAHHOCTH YMEHUW YCTAHABIUBATH MPUHAICKHOCTh
M3YYCHHBIX HEOPTraHMYECKUX W OPraHWYECKUX BEIIECTB K OMNPEIAEICHHBIM
KJIacCaM U TpyNIiaM COCIMHEHUM, XapaKTEPU30BaTh UX COCTAB U BAXKHEWIIINE



CBOMCTBA; OMNpEAENsITh BUJIbI XUMHUYECKUX CBsi3ed (KOBAJIEHTHAsl, MOHHas,
METa/NInYecKasi, BOJOPOAHAs), THUIbl KPUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKITIH;

6) BJIaJlcHUE OCHOBHBIMM METOJIaMH HAyYHOIO IMO3HAaHUS BEIIECTB M
XUMHAYECKUX  SBJICHUU (mabmroneHue, U3MEpEHNE, JKCIEPUMEHT,
MOJIETUPOBAHUE);

7) chOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUEThl MO XUMHUYECKUM
dopMynaM W ypaBHEHHUSAM XUMHUYECKHMX pEaKUUd C HUCHOJIb30BaHUEM
(bu3MUecKMX BEJIMYMH, XapaKTepPU3YIOIIMX BeEIIeCTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpMaJbHbIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA; MCIIOJIb30BATh CHUCTEMHBIE XHMHUYECKHE 3HAHUS ISl TPUHATHS
pElIEHNU B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U
UX IPUMEHECHHEM;

8) chopMupOBAHHOCTH YMEHUM IJIAHUPOBATH U BHITIOJIHITH XUMHUUECKUI
AKCIIEPUMEHT (MIPEBpAICHUs] OpPraHMYECKHWX BEIIECTB IpPU HArpeBaHUH,
MOJIyYeHUE ATWICHA M U3YYEHHE €ro CBOMCTB, KAUYECTBEHHbIE PEAKIMH Ha
anbJETUbl, KpaxMmal, YKCYCHYI KHCIOTY; JeHaTypauus O€IKOB IpHu
HarpeBaHUM, [IBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIUM HOHHOI'O OOMEHa,
ONpENeNsITh CPeAYy BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMU Ha Cyib(art-,
kapOoHaT- W  XJOpPUI-aHUOHBI, HAa  KATHOH  aMMOHMS;  pelaTh
AKCIEPUMEHTaNIbHbIE 3a7aun 1o TemaM "Mertamisl" u "Hemertamisl") B
COOTBETCTBUHM C IMpaBWIaMHU TEXHUKH O€30IaCHOCTU IMpH oOpallleHuu ¢
BEIIECTBAMU M J1aOOpPaTOPHBIM O00OPYIOBAaHUEM; MPEJCTABIATh PE3yJIbTAThI
XUMHUYECKOTO SKCIIEPUMEHTA B (POpME 3allUCU YpaBHEHUN COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,;

9) chopMHpPOBAaHHOCTHP YMEHHS  aHAJIM3UPOBATh  XHMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue);

10) chopMupoBaHHOCTH YMEHUN COOJIIOJATH MPaBWIa JKOJIOTHYECKU
LEJIECO00PA3HOr0 MOBEAEHUA B OBITY U TPYAOBOM JAESATENBHOCTH B LIEISAX
COXpPaHEHMS CBOETO 340POBbSl M OKPYKAIOUIEH IPUPOJHON CPEABL, YUUTHIBATH
OMAacCHOCTh BO3JICUCTBHS Ha >KUBBIE OpPraHU3MbI OIPEACICHHBIX BEIIECTB,
MOHUMAsi CMBICJI MTOKa3aTeNsl MPeaeIbHOU JOMYCTUMON KOHUEHTPALUH;

11) nna oOyyarolmuxcsi ¢ OrpaHMYEHHBIMUA BO3MOKHOCTSMH 3/10POBBSI:
c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX
METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBICHUN;

12) nnst cienbix U CnabOBUIANUX 00y4aromuxcsi: chOpMHUPOBAHHOCTh
YMEHUS UCTOJIb30BaTh PEIbepHO TOUCUHYIO cucTeMy oOo3Hauenwuii JI. bpaiins
JUTSI 3aTTUCH XUMHUYECKUX (PopMyIL.

OcBoenue cogepkanusa ywyeOHoro mnpeamera OVILO7  XUMUA
obecrieunBaeT (GOpMUPOBAHHE U PA3BUTUE YHUBEPCATBHBIX YUCOHBIX TCHCTBHIM
B KOHTEKCTE MpeeMCTBEeHHOCTH (opMmHpoBaHusa oOmux kommnerenuuit: OK 1,
OK 7; IIK 1.4, IIK 1.5, TIK 3.9.



3 COAEPX KAHUE YYEBHOI'O TIPEJIMETA

HaumenoBanue
pa3fesoB U TeM

Conep:xanue yueOHOT0 MaTepuasa

O0BEM yacoB

1

2

3

Pazgen | OOmwass m
HeOpraHuvecKas
XUMHUA

36

Tema 1.1 OcHoBHBIE
IIOHATHS U 3aKOHBI
XUMUU

OcHoBHble TIOHATHUA XUMHH. BemectBo. Atom. Mojekyna. XUMUUECKHA
aneMeHT. Amorponus. [Ipocteie U cioxkHble BemecTBa. KauecTBEHHBIN U
KOJIMYECTBECHHBI COCTaB BEIIECTB. XHUMHUYECKHE 3HAKH H (OPMYIIBI.
OTHOCHUTENbHBIE AaTOMHAS M MOJIEKYJIsipHast Macchl. KonndecTBo BemecTsa.
OcHOBHBIE 3aKOHBI XUMHU. CTEXHOMETPHS. 3aKOH COXPAaHEHUS MAaCCHI
BEILECTB. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB MOJICKYIIAPHOH CTPYKTYPBI.
3axkoH ABOrajpo U CIEACTBUS U3 HETO.

JlaGopaTopHO-IpaKTHYeCKHE 3aHATHA:

Pemenne THNOBBIX 33724 Ha HAXOX/AEHUE OTHOCUTENBHON MOJICKYJISIPHON
Macchl, KOJIMYECTBa BELIECTBA, MacChl U 00beMa BemecTBa. Mok Kak
eMHUIIA KOJIMYeCcTBa BelecTBa. MonspHas Macca. 3aKOHbI COXPaHEHUS
Macchl ¥ 9HEPTHU. 3aKoH ABOraapo. MoJsipHbIi 00beM ra3oB.
OTHOCHTENbHAS INIOTHOCTh Ta30B.

Tema 1.2
[lepnoauueckuii 3aKoH
u [lepuomaeckas
CHCTEMA XUMHUYECKUX
snemenToB ..
Menneneesa u
CTpPOEHHUE aToMa

Ilepuoauueckas cucrema xumudeckux aneMmenros .M. Menneneesa.
®uznyeckuit cmbica [lepuoauueckoro 3akona JI.M1. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHUS CBOHCTB XMMHUYIECCKHX JICMEHTOB,
00pa3yeMbIX UMH MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C
MOJIOXKCHAEM XUMITYECKOTO dieMeHTa B [leproandeckoii cucrteme.
Muposo33peHueckoe 1 HayqaHOe 3HaueHue [leproandaeckoro 3axona J{.1.
Mengeneesa. [Ipornossl JI.1. MenneneeBa. OTKpBITUE HOBBIX XUMHUECKHUX
2JIEMEHTOB.

Tema 1.3 Ctpoenue
BEIIlECTBA

CoBpeMeHHast MOJIeNIb CTPOCHUSI aTOMa. DIIEKTPOHHAsT KOH(PHUTYpaLHst
aroMa. Kiaccudukanus XkMU9IeCKUX 3JIEMEHTOB (-, P-, d-351eMeHTHI).
BaneHTHbIe 371€KTpOHBL. BaneHTHOCTh. DJIEKTPOHHAS IPUPOa XUMHYECKOH
CBsI3U. DIIEKTPOOTPULIATENbHOCTh. KOBaneHTHas CBsA3b, €€ Pa3HOBUIHOCTHU U
MeXaHU3MBbI 00pa3oBaHus (0OMEHHBIN M JOHOPHO-aKIeNTOPHBIN). MoHHas
cBsA3b. MeTannuueckas cBa3b. BomopoaHas cBa3b. MexMOIEKyISIpHbIE
B3aUMOJICHCTBUS.

H3oTorbl, OCHOBHOE M BO30YKAEHHOE COCTOSTHHE aTOMa, THOPHIN3anus
ATOMHBIX OpOUTAJIEH.

JlabopaTopHo-npaKkTHYeCKUEe 3aHATHUS:

Peenue npakTuueckux 3aJlaHUi Ha COCTABIIEHUE DJIEKTPOHHO-
rpadudeckux GopMyn 3JeMeHTOB 1—4 mepromoB.

Pemenne 3amanuii Ha UCTIOJIB30BaHUE XUMHUYECKOM CUMBOJIMKYA W HA3BaHUM
COEJIMHEHUH IO HOMEHKJIaType MEXIYHAPOAHOTO COI03a TEOPETUUECKOUN U
MPUKIIATHOW XUMHUH U TPUBHAIBHBIX HA3BAHUMN JJIsI COCTABIICHUS
XUMHYECKHX (POPMYIT ABYXaTOMHBIX COSIUHCHUN (OKCHIOB, CYIb(PHUIOB,
THJIPUIOB U T.I1.) U APYTUX HEOPTAaHUYECKUX COCTUHEHUI OTAEIbHBIX
KJIACCOB.

OcHOBHI TabopaTopHO# pakTUKH. JlJabopaTopHas ocyaa 1 XUMHUYECKHe
peaktuBbl. OCHOBHBIE JIaOOpaTopHBIe oneparwn. JlabopatopHOe
obopynoBanue. TexHiKa 0€30MACHOCTH U TpaBHIIa paOOTHI (ITOBEICHHS) B
J1a00paToOpHu.

Tema 1.4 Xumudeckue
peakiyn

Knaccudukanus 1 THITBI XUMHYECKHX PEAKIUH C ydacTHEM
HEOpraHM4YeCcKUX BelecTB. KolnuecTBEHHbIE OTHOIIEHHS] B XUMUU.
OCHOBHBIE KOJIUYECTBEHHBIE 3aKOHBI B XUMHMHU U PACUETHI 110 YPaBHEHUSIM
XUMHWYECKHUX peakIiid. Peakyuy KoMImiekcooOpa30BaHus ¢ y4acTHEM
HEOPTraHMYECKUX BEIIECTB (Ha MPUMEpE TMIPOKCOKOMIUIEKCOB IMHKA U
ATIOMUHIS).




JlaGopaTopHO-IpaKTHYeCKHE 3aHATHSA:

CocraBneHue ypaBHEHUI peakuil COeAMHEHHUS], PA3JI0KEHUS, 3aMEILCHHUS,
oOMeHa. YpaBHEHHMs peaKkliii rOpeHust, HOHHOTO OOMEeHa, OKUCIICHUS -
BOCCTAHOBJICHUS.

VYpaBHeHUs OKHUCIEHUA-BOCCTaHOBIEHU. CTeneHb okucneHus. OKUCINUTENb
U BOCCTaHOBHTENb. OKUCINTENLHO-BOCCTAHOBUTEIBHBIE PEAKINU B
MIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KHUIHEACITEIbHOCTU
opraan3MoB. OKHCIIUTENFHO-BOCCTAHOBUTEIFHBIN IIOTEHIIHAI CPEbI.
CocraBieHre 1 ypaBHUBAHUE OKHUCITHTEIIEHO-BOCCTAHOBUTENBHBIX PEAKITHHA
METOAOM 3JICKTPOHHOTO Oananca. TUIHMYHBIE HEOPTaHWIECKHAE OKHACITATENH
1 BOCCTaHOBUTEIIN.

KauecTBeHHBIC XUMIUECKUE PEAKIINN, XapaKTEepHBIC ISl OOHAPYKESHUSA
HEOPraHMYEeCKUX BEIECTB (KATHOHOB U aHHOHOB). CocTaBJIeHUE YpaBHEHHH
peakimii oOHapy)eHus KaTHOHOB [—VI rpynm u aHHOHOB, B T.4. B
MOJIEKYJISIPHOH M HOHHOM (hopMax.

Peakiun oOHapy»KeHUS] HEOPTaHUYECKHX BEIIECTB B PealIbHBIX 00BEKTaxX
OKpY>Karolle cpenbl.

Tema 1.5
Knaccugukarus
HEOPraHUYECKUX
COCTMHEHUI

Knaccudukanus Heopranmdecknx Bemects. [IpocTsie u croxHBIE
BeecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHABL, THAPOKCHIB,
KUCIIOTHI, conn). HoMeHKkaTypa 1 Ha3BaHWE HEOPTaHUIECKUX BEIECTB
HCXOAS U3 UX XUMHUYECKOH (hOPMYITBI MIIH COCTABICHNE XUMUYECKOH
(dhopMyIIBI KCXO/Is M3 HA3BaHMs BELIECTBA MO MEXYHAPOJHOM UK
TPUBUAIBHOU HOMEHKIIATYpE.

MesxMmoneKymspHble B3aumoeicTus. Kpucramioruaparsl. ArperaTHoie
cocTosiHus BeulecTBa. Kpucraminyeckue u amopdusie BeniectBa. THIIbI
KPHCTANIMUECKUX PELIETOK (aTOMHasl, MOJIeKYJISIpHasi, HOHHas,
METaJUINYECKast). 3aBUCUMOCTh (DH3UUSCKUX CBOWCTB BEIIECTBA OT THIIA
KpHUCTAIUTNYeCKO penreTky. [IpuauHb MHOTOOOpa3Hs BENIECTB.
CoBpeMeHHBIE TPEJICTABICHHS O CTPOCHUH TBEPABIX, KHUIKHX U
ra3000pa3HbIX BemecTB. JKUIKIe KpUCTAIIbI.

Hewmeramnsl. O6mue ¢pu3ndeckne 1 XUMUIECKHE CBOHCTBA HEMETAIIIOB.
Tunmansie cBoiicta MetamioB [Y— YII rpynm. Knaccudukanms u
HOMEHKJIATypa COeIMHEHUH HeMeTauIoB. KpyroBopoThl OMOTreHHBIX
3JIEMEHTOB B NIPHPOJIE.

Tema 1.6 CoiicTBa
pacTBOpOB.
DNEKTPOIUTHYECKAS
JIACCOLHAIIHS

Teopus AMEKTPOIUTHYSCKON JUCCOMUAIINU. Peakinu HOHHOTO 0OMeHa.
CocraBieHHe peaKkIiii HOHHOTO 0OMEHa ITyTeM COCTABIICHHUS MX MOJTHBIX U
COKpAIIICHHBIX HOHHBIX YpaBHCHHIA.

Tunponmns coneii. 3HadueHUE THIPOTH3a B ONOTOTHYECKUX OOMEHHBIX
nporeccax. [[ppuMeHeHne THIPOJIH3a B IPOMBIIIIICHHOCTH.

JlabopaTopHo-npaKkTHYeCKUEe 3aHATHUS:

UccnenoBanue cpeabl pacTBOPOB CoJiel, 00pa30BaHHBIX CUIIBHBIMHU U
c1a0bIMU MPOTOJIUTAMH, MX PEaKIUii C pacTBOPaMH LIEJOYH M KapOoHaTa
HaTpus. CocTaBJieHHE peaKIfii THAPOIU3a COJEH.

ITpuroToBneHne pacTBOPOB 33JaHHON KOHLIEHTPAINH (C MPAKTHKO-
OpPHEHTHPOBAHHBIMH BOIIPOCAMH ), OIIPEIeSICHHE CPEAbl BOIHBIX PAaCTBOPOB.
M3yueHne cBOWCTB pacTBOPOB ICKTPOJIUTOB M HEIINEKTPOJIHUTOB.

Tema 1.7
DIEeKTPOXUMHUS

OJeKTpOIHbIE POLECCH M AJICKTPOAHBINA MOTEHINAN DIIEKTPOXUMHYECKHN
PSI HANIPSDKEHUH.

ONeKTpOIBIKyIIass cwia. [anbBaHUYECKWE O3JEMEHTBI: HMX  THIIBI,
0COOCHHOCTH, TEPMOJMHAMHKA, BO3HHKHOBEHHE B HHX 3JIEKTPUYECKOTO
Toka.  Onekrtponau3.  3akoHsl  dapages.  Koppo3us  MmeTamnos:
XapaKTepUCTHKa, 0COOCHHOCTH U MEXaHM3M IIpoliecca.

JlaGopaTopHO-IpaKTHYeCKHE 3aHATHA:

Pemienue npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN HA COCTABIECHUE CXEM
rajbBaHUUYECKUX 37eMeHTOB, pacuét DJIC. CocraBneHue ypaBHEHHI
3JIEKTPOJIN3a PACIUIaBOB U pacTBOPOB. IIpakTHueCKOE NPUMEHEHUE 3aKOHOB
®dapages.

Tema 1.8 Meramist

Meramner. O0mue pu3ndecKre 1 XMMHUIECKHEe CBOMCTBAa METAJLIOB.
Crioco65b1 mosryueHns. 3HaueHHEe METAJUIOB M HEMETAJUIOB B IIPUPOE U
XKHU3HEACSITETLHOCTH YeJIOBEKa U OPraHn3MOB. KOppo3usi METalIOB: BUIIBI
KOPPO3HH, CITOCOOBI 3alTUTHl METAJUIOB OT KOPPO3HUH.

KonTponbnas pabora no pazgerny
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Paznen 2
Opranuyeckasi
XHMHSA

34

Tema 2.1 OcHOBHBIE
TIOHATHS
OpraHNYeCcKON XUMUHU
U TEOPUS CTPOCHUS
OpraHNYeCcKHUX
COCOUHEHUM

[IpeameT opranuyeckoit xumun. B3anMocBsI3b HEOPraHUYECKUX U
OpPTaHMYECKUX BEIECTB.

XUMHYECKOe CTPOCHUE KaK MOPSI0K COSTMHEHHSI aTOMOB B MOJIEKYJIE
COIJIACHO WX BaJICHTHOCTH. OCHOBHBIE TTOJIOXKEHUS TEOPUH XUMHUUECKOTO
CTpOEHUs OpraHndyeckux coeanneHuit A.M. bytieposa. YrneponHslit
CKEJIET OPTaHNIEeCKOH MOJICKYIIbI. MOJIEKYIISIpHBIE ¥ CTPYKTYpHBIE
(pa3BepHYTHIe, COKpAIIEHHBIE) XUMUYEeCKHE POPMYIbL. 3aBHCUMOCTh
CBOHCTB BEIIECTB OT XMMHUECKOTO CTPOEHHS MoneKkyi. M3zomepus n
M30MepHI (CTPYKTypHasi, MPOCTpaHCTBEHHAs ). KpaTHOCTh XUMHIEeCKOH
CBSI3ML.

[onsTre 0 pyHKUMOHANBHOI rpynne. [IpuHIuIE KitaccuuKanuu
OpPTraHUYeCcKUX CoeTUHEHHN. MexayHapoiHast HOMEHKIIaTypa U MPHHIHITBI
HOMEHKJIATYPbl OPraHUYECKUX COCANHEHUH.

JlaGopaTopHO-IPAKTHYECKHE 3aHATHS:

HoMmeHnknatypa opraHMYeCKIX COCUHCHUN OTACTbHBIX KJIaCCOB
(HacHIIICHHBIC, HCHACBIIIICHHBIC U APOMATHUYCCKHE YTIICBOA0POIbI, CIIUPTEHI,
(heHOJIBI, abICTU/Ibl, KETOHBI, KAPOOHOBBIC KUCIOTHI 1 Ap.) CocTaBiacHue
MOJIHBIX U COKPAILEHHBIX CTPYKTYPHBIX (POPMYIT OPraHU4ECKUX BEUISCTB
OT/CJBHBIX KJIACCOB, HCIOJIB3YsI UX Ha3BaHHS M0 CUCTEMATHYECKON
HOMEHKJIATYpe.

Tema 2.2
YrneBonopoibl U UX
TIPUPOTHBIE
HUCTOYHUKH

DU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUH OTAEIbHBIX
KJ1accoB (0COOCHHOCTH KIIacCH(HUKAIIUN 1 HOMEHKJIATYPHI BHYTPH KJ1acca,
TOMOJIOTHYECKHUH psi 1 00mas popmyria; m3oMepust; GU3NISCKHAE CBOHCTBA;
XHUMHYECKHE CBOWCTBA; CIIOCOOBI OTyYCHHUS):

— IpefebHbIe YIIeBOA0poabl. ['opeHre MeTaHa KaK OJJMH U3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IIPOMBIIUIEHHOCTH U ObITY. CBONHCTBA MPUPOTHBIX
YTJIEBOAOPOAOB, HAX0XKICHHUE B IIPUPOJIE U IPUMEHEHHE aJIKaHOB;

— HeTipeJleJIbHbIE 1 apoMaTHYecKue yrieBoaoposl. Ilomumepusanus
STHJICHAa KaK OCHOBHOE HaIIPaBJICHUE ero UCIOIb30BaHus. ['opeHne
AIIETUIIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUNIAMEHU AJISl CBAPKHU U
PE3KH METAIJIOB,;

— KHCIIOPOJICOTCPIKAIIIIE COSIMHEHUS (CIUPTHI M MPOCTHIC 3(UPHI, (PEHOEI,
ANBJETU/IBI U KETOHBI, KApOOHOBBIE KUCIOTHI U X IPOU3BOIHEIE).
[IpakTryeckoe MpUMEHEHUE STHIICHTIIUKOIIA, TINIEpHHA, (peHoma.
[Ipumenenne popmanpaeruna, aleTaibIerHaa, YKCYCHON KUCIOTHL. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOIoIITe CBOWCTBA MBLIA;

— a30TcoJieprKalIne COeTMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OETKN).
Brooprannyeckue coequnenus. [IpumeHenne u 6uonoruyeckas pojib
yraeBofoB. OKHCICHNE YTTIEBOI0B — HICTOYHHMK YHEPTUHU JKHUBBIX
opranu3MoB. O61acTu MpUMEHEHUs] aMUHOKHCIOT. [IpeBpamenus 6enkoB
MUIIY B opranm3Me. buonornyeckne ¢pyHkunu OenkoB. buoixornaeckue
(hyHKIMA XAPOB. Poib opraHndeckoil XUMUH B pelIeHHA TIpo0IeM
MUIIEBOH OE30MaCHOCTH.

HyxneuHoBbIe KUCIOTHL: cOCcTaB U cTpoeHue. CTpoeHHe HyKIEOTHAOB.
CocraB HykienHoBbIX kucioT (JHK, PHK). Poib HykIeHHOBBIX KHCIIOT B
JKU3HEJESATENIbHOCTH OPraHU3MOB.

IIpon3BOACTBO OPraHNYECKUX BEIIECTB: IMPOU3BOACTBO METAHOJIA,
nepepabotka HedTu. [TonmnITHIICH KaKk KPYITHOTOHHAKHBIH MPOAYKT
XUMHYECKOTO TPON3BOACTBA. [Ipumenenne stunena. [IponsBoactso u
NpUMEHEeHNE KayqyKa U PE3UHBI.

CHUHTETHYECKHE W NCKYCCTBEHHBIC BOJIOKHA, MX CTPOEHHE, CBOMCTBA.
[IpakTryeckoe ucroab30BaHNe BOJIOKOH. CHHTETHYECKHE TUICHKH:
M30JISIIMS VIS TIPOBOJIOB, MEMOPaHbI JUIsl ONPECHEHHUS BOAbI, 3aIIUTHBIC
TUICHKH JJIs1 aBTOMOOMIIEH, TUIACTHIPH, XUpyprudeckue moBs3ku. Hosbie
TEXHOJIOTHH JaIbHEHUIIIET0 COBEPIIEHCTBOBAHUS IOJUMEPHBIX MAaTEPHAIIOB.
Poms  opraHmdeckod XWMHM B pEIICHHH MpPOOJEM HHEPreTHUECKON
0e301macHOCTH, B Pa3BUTHHM MEAMIMHBI, CO3JaHHM HOBBIX MAaTepHaIoB,
HOBBIX HCTOYHHKOB SHEPTUH (aJIbTepHATHBHBIC HCTOYHUKH HEPTHH).

20

Tema 2.3
BricokomoriekymsipHbie
BEIlIeCTBa

Oo6mas xapakrepuctrka u ocooerHoctd BMC. CpaBHeHHE UX CBOWCTB CO
CBOWMCTBaMH MCTHHHBIX U KOJIOMIHBIX pacTBOPOB. CBOWCTBA ITOTUMEPOB.
Habyxanme wu pactBoperme BMC. CgoiictBa pactBopoB BMC.
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CrynueoOpa3oBanne. Crabuim3amys INUCTIEPCHBIX CHCTEM MOCPEICTBOM
BMC.

Tema 2.4 IToBepxHocTHble siBieHHA. OcoOEHHOCTH Tpolecca copOIMH, BIUSHUE Ha 2

IToBepxHOCTHBIE HEero pa3nuuHblX (akTopoB. AjcopOuus Ha TBepAbIX copOeHTax.

SIBIICHUSI [IpakTHyeckoe NpUMEHEHHE aJICOPOLIUH.

KonTpoabnasi pabora no pasaeny 2

JuddepeHunpoBaHHbIii 3aueT 2
72

HTroro
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ATEMATHUYECKOE IINIAHUPOBAHUEYUYEBHOI'O IPEJIMETA, B TOM YHCJIE C YYETOM PABOYEN
ITPOTPAMMBI BOCIIUTAHUSA C YKASAHUEM KOJIMYECTBA YACOB, OTBOJAUMbIX HA OCBOEHHE

HawnmenoBanwme pasneinoB u Bunb! yaeOHBIX 3aHITHI O0BemM dopmupyembie
TeM 4acoB JMYHOCTHBIE
pe3yabTaThl
peanuzanuu
MPOrpaMMBbI
BOCITUTAHUS
1 2 3 4
Paznen | O0masn n HeopraHuvdecKasi XUMHs 36
Tema 1.1 OcHoBHBIE 2 JIPra.1
OcHoBHBIE TOHATHS B XUMHAW. OCHOBHBIEC 3aKOHBI XHMHU JIPuB.8
MOHSITHS ¥ 3aKOHBI  XHMMHU %
JIPnB.9
I[IpakTH4eckoe 3aHsATHE 2 TIPss.16
Pemenwne 3aa4 Ha HAXOXKACHNE KOJIMYECTBA BEIIECTBA, MacChl 1 00beMa JIp (1)3.20
3 ° >
Tema 1.2 Ilepnognyeckuii 2 JIP$B.22
3akoH u Ilepuoanyeckasn .
PHOX Crpoenue aroMma. Ilepuoanueckuii 3akoH u cuctema snemeHToB .M. MenaeneeBa. XapakTepucTUKa JIP1B.24,
CHCTEMA XUMHYECKHX JIPTB.26
XUMUYECKOT0 371eMenTa 1o tabnuie [.1.Menneneena
ssemenToB .. MeHeneeBa JIP3xB.27,
H CTPOEHHE aTOMA JIP>kB.29,
Tema 1.3 Ctpoenne . . . 2 JIPakB.30
Tunbr XuMUYeCKUX CBsA3el. XMMHUYECKUE CBOWCTBA HEOPTAaHHMUECKUX COCIMHEHUIA JIPHM.32
BelllecTBa 9%,
o 2 JIPun.34
Tema 1.4 Xumuueckue THUIbI XUMUYECKUX PEaKITHi
peakuuu OKHUCIUTETHHO-BOCCTAHOBUTEJIbHBIE peakiini. MeToJ1 311eKTpoHHOTo OasiaHca 2
JlaGopaTopHoe 3aHsITHE 2
KauecTBeHHBIE peakilii Ha HOHBI HEOPTAaHHMUYECKUX COCTNHEHHH
Tema 1.5 Knaccuduxauus Kraccel HeopraHu4ecknx COeAMHEHUH: OKCHUIIBI, KUCIIOTHI, OCHOBAHMS, COJIH 2
HEOPraHNYecKux 5
CcoeIMHeH Uil I'enernyeckast cBsI3b MEXKAY KIaccaMy HEOPTAaHUIECKUX COSTMHEHUI
Tema 1.6 CBoiicTBa BoHble pacTBOpBI. DIEKTPOIUTHYECKAs AUcconuanus (npogeccuonanbHo-opueHmuposanHas 2
pacTBOpOB. n0020mMoseKa)
yeKTpoIUTHYECKAS I'maponms coneit 2
AUCCOLUANMA IIpakTnyeckoe 3ansiTHE 2

Pemenue 3aga4 Ha onpezienieHre MPOLCHTHOH KOHIIGHTPALUK PacTBOpoB (npogheccuonanvro-
OPUEHMUPOBAHHASL NOO20MOBKA)
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Tema 1.7 dnexTpoxumus [ToHsITHE BIIEKTPOABL, JIEKTPOIHBIN MOTEHIMAI, IPUHIUT paboThl raIbBAHUYECKOTO MJIEMEHTA 2
DNEeKTPONN3 PacIiaBOB M PacTBOPoB. [IpuHIHI pabOTHI KUCIIOTHOTO aKKyMYJISITOPa 2
IIpakTHYeckoe 3aHATHE 2
CocraBieHue ypaBHEHUH 371eKTponn3a. 3akoHbl Qapanes
Tema 1.8 MeTamibr CaoiicTBa METAII0B. BHIbI KOPpO3uK MeTAIOB (npodeccuonanbho-opuenmupoeanias no020moeKa) 2
2
MeTobl 3aIIUTEI METAIIOB OT KOppo3uH. CrocoObl OYMCTKH METAIIOB OT KOPPO3UU
KonTpoabHas padoTa nmo pazaeny 2
Pa3znen 2 Oprannyeckasi Xumusi 34
o N JIPra.1
Tema 2.1 OcHoBHbIE [Ipenmet opranudeckoit xumun. Teopus cTpoeHus: opranudecknx coeanaeHuii A.M.bytneposa 2 TIPup.8
NOHATHS OPraHMYeCcKOu T1B.S,
N3omMepust opraHn4eCcKuX BEIIECTB 2 JIPuB.9
XMMHUH H TEOPUsI CTPOEHUSs
N Hauvana nomenknarypsl [IUPAC 2 JIP3B.16
OpPraHU4YecKUX cOeTuHEeHUI TIPhE 20
IIpakTnyeckoe 3ansiTue 2 $B.20,
CocTtaBrieHue Ha3BaHUH yIIIEBOJOPOAOB [0 CHCTEMATHYECKOW HOMEHKIIATYpe ﬁgmff
TB.
Tema 2.2 YrieBoaopoasl u YrneBoopoAbl: alKaHbl, aTKEHbI, ATKHUHbI 2 P12 6’
UX NPHUPOIHBbIE HCTOYHUKHU AJNKaJIMeHbl, KayYyKH, pe3UHa 2 JIPoks.27,
[uxnoankaHbl 2 TIP5KB.29,
ApomaTH4ecKHe yTIIeBOI0POIbI 2 JIP>kB.30
[IpupoaHbIe UCTOYHUKH YTIIEBOAOPOIOB. XMMHUYECKUH cOCTaB HEQTEPOIYKTOB 2 JIPHIL.32,
OpHOaTOMHBIE CIUPTHI 2 JIPun.34
MHOroaToMHbIE CIIUPTHI: STHIICHTIIUKOIb, POMIICHIIINKOIb, TINIEPUH 2
XUMUYECKHI COCTaB aHTHU(PPU30B
Kupsl. YrieBoasl 2
AMUHOKHCIIOTEI, OEJIKH 2
3HaveHne 0EIKOB, JKUPOB M YIIIeBOJ0B B xkm3HU uenoBeka. JIHK, PHK 2
Tema 2.3 o y 2
[Mousitue o nonumepax. Kiten u repMeTHKH: XUMHYECKHI COCTaB M CBOMCTBA (npogeccuonanvro-
BricokomMouiekysipHbIe
OpUEeHMUPOBAHHASL NOO2OMOBKA)
BelllecTBA
Tema 2.4 IloBepxHoCTHBIE Oco0eHHOCTH Tporiecca COpOIUH, TOBEPXHOCTHO-aKTHBHBIE BEIIECTBA, MOIOIIHNE CPEJICTBA. XUMUS B 2
sIBJICHUS obITy (npogheccuonanvro-opueHmuposanHas n0O2OMo6Ka)
KonTposbHas pabdorTa o pazgeny 2
HuddepenuupoBannbiii 3aueT 2
Hroro 72
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Ilpumeuanus

1. Ilpogheccuonanvro-opuenmuposanmoe cooepaicanue 8blOeIAemcs N0 OMOCIbHbIM MeMAM SHYMPU MeM, eciu pabouas npocpamma
VuebH020 npeomema e no360Jsen CKOMNOHO8AMb €20 8 OMOEbHbIL PpA30el.

2. B mom cnyuae, eciu pabouas npocpamma yuebHo2o npeomema no380Jsen CKOMNOHO8AMb NPOPeCcCUOHAILHO-OPUESHMUPOBAHHOE
cooepocanue 8 00UH pa30el, 68 COOEPHCAHUU U MeMAMUYECKOM NIAHUPOBAHUU €20 VKA3bI8AIOMm 6 KOHUe  BblUUenpuse0eHHOl
maoauybl.

3. Obvem uacos, 6blOeNeHHbIX HA NPOPeCcCUOHAIbHO-0OPUEHMUPOBAHHOE CoOepicanHue (NPUKIaoHOU MOOYIb) O0NHCEH COBNAOAMb C
00beMOM 4aco8, YKA3auHvIxX 8 paszoene 1.3
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5. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPEIMETA

5.1. TpeOoBaHUsI K MUHMMAJBHOMY MATEPHAJBHO-TEXHUYECKOMY 00ecneYeH U0

Peanuzammst mporpamMmbl yuyeOHOTO TpenMera TpeOyeT Hamuuus y4eOHOTO
KaOWHETa XUMUU; Tab0paTOprs XUMUH.

O6opynoBaHue y4eOHOro KaOWHETa: MapThl, CTYJbs, JEMOHCTPAIMOHHBINA CTOJI,
JIO0CKa, TKaQbI.

HNudopmaIimoHHbIe CTECH/IBI:

- IepuoAMYecKasl CUCTeMa XUMHUecKkuX 3emMeHToB J[.M1.MeHeneena;

- Ta0JIMIIa PACTBOPUMOCTH KUCJIOT, COJIEH U OCHOBAHHIA

- DJICKTPOXUMMYCCKHI PsJT HAIIPSHKCHUH METaJIOB

Texaudeckue cpeacTra 00ydeHus: dKpaH, IPOSKTOP, KOMIBIOTEP, PUHTED.

O6opynoBanue Jjgaboparopud W pabouux MecT J1abopaTOpHH: KOMILIEKTHI
MIPOTUBOIIOKAPHOTO MHBEHTAPS, dJIEKTPOCHAOKEHHMS, IITATUBBI, CIIMPTOBKH, KOMIIJICKT
XUMHUYECKOM TIOCYbI, BECHl YUCHHUECKHE, OAHKH C KPBIMIKOW ISl XpaHEHUS PEaKTHBOB,
Oymara ¢unpTpoBaigbHas, Kouiekiuu «BomokHay, «llmacrmacce»y, «HedTts u
MIPOIYKTHI TepepaboTkm», «MeTauibl U CIUIaBbl», «MHUHEpaabl U TOPHBIC TOPOJIBI»,
«Yrompy, MakeTel «KpuCTamu4YecKkne pemeTkn», pPEaKkTUBBI, WHCTPYKIUU IS
MIPOBEICHUSI MPAKTUYECKUX M JIAOOPATOPHBIX pabdoT.

5.2 UudopmanmonHoe odecrevyeHue

HNudopmanmonHoe odbecrieueHre 00y4eHus: COAEPKUT EPEUEHb PEKOMEHTyEMBIX
y4eOHbIX u3aaHui, IHTepHeT-pecypcoB, NTOMOJIHUTEIHLHOM JIUTEPaTyPHI.

OcHOBHBIE HCTOYHHUKH

1. Xypun, Anekceii AnaronbeBnd. Xumus: 10-11 -e kiaccel: 6a30BbIi ypPOBEHB:
yueOHuk: yueOHuk / A.A. Xypun, - 3-e uzn., crep. - M.: IIpocsemenue, 2022. -175.

2. lNabpuensn, O. C. Xwumua. 10 xmacc. ba3oBbiii ypoBeHb: y4eOHUK st
obmeoOpazoBarenbubix opranuzanuii / O. C. INabpuensn, U. I'. Octpoymos, C. A.
CnankoB. - 2-e usn. - M.: [Ipocsemenue, 2020. - 128 c. : ui.

3. HoBommmuckuii M. Y. Oprannyeckas xumus: yueonuk jist 11(10) kmacca. / M.
Hosommnckuit, H.C. Hoomuuckas. - Mocksa: Pycckoe cioso, 2020. - 368 c. - ISBN
978-5-533-00447-3. - URL: https://ibooks.ru/bookshelf/374155/reading

4. Hoommmuckut WM. WM. Xwumusa: yueonuk mmsa 10 (11) xkmacca. / W
Hoommuckuii, H.C. HoBomunckas. - Mocka: Pycckoe cnoBo, 2020. - 440 c. - ISBN
978-5-533-00484-8. - URL: https://ibooks.ru/bookshelf/374163/reading

5. Kanyctuna, A. A. OO6mas u Heopranuudeckass xumus. [Ipaktukym: ydeOHOE
nocobue / A. A. Kanycrtuna, U. I'. Xanpuenko, B. B. JIubanos. — Cankr-IleTepOypr:
Jlanb, 2020. — 152 ¢. — ISBN 978-5-8114-5772-4. — Texkcr: snextpoHHbii // JlaHb:
3JIeKTPOHHO-OMOMMoTeunas cucrema. — URL.: https://e.lanbook.com/book/146828
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6. O6mas xumust. Teopus u 3amaun: yaeoHoe nocooue mis CIT1O / H. B. Koposus,
H. B. Kynemos, O. H. I'onyapyk [u ap.]; mox pemakiueii H. B. Koposuna, H. B.
Kynemosa. — Cankr-IlerepOypr: Jlans, 2020. — 492 c. — ISBN 978-5-8114-6398-
5. — Tekcr: snextponnsbiii // JlaHb: 371eKTpOHHO-OMONMMOTeUHas cucrtema. — URL:
https://e.lanbook.com/book/147258

7. OcHoBbl 00mel xumuu: yuebnoe mocodue misa CIIO/ E. I'. I'onuapos, B. 1O.
Koungpammn, A. M. Xosus, O. I1. Abpunorenos. — Cankr-IletepOypr: Jlanb, 2020. —
464 c. — ISBN 978-5-8114-5829-5. — Texkct: anekrponHbii // JlaHb: 311eKTpOHHO-

oubnmoreuynas cucrema. — URL: https://e.lanbook.com/book/146667

J]OHOJIHHTGJILHBIE HCTOYHHUKH

1. 'abpuensn, O. C. Xumwus.

11 xnacc. ba3oBblil ypOBEHb: YYEOHHK IS
obmeobpazoBarensubix opranuzamuii / O. C. INabpuensu, U. I'. Octpoymosn, C. A.

CnankoB. - M.: [Ipocsemenne, 2019. - 127 c. : .

5.3 O0pa3oBaTeibHbIE TEXHOJIOTHH

[Ipn  peammsanun

MYJIbTUMEIUINHBIE TEXHOJIOTHUH.
[Ipu peanuzammu  y4eOHOTO

y4e0HOTO

npcamMeTa

npecamMceTa HCITIOJIB3YIOTCA

HCIIOJIB3YIOTCA

MHTEpaKTUBHbBIE (DOPMBI U METO/AbI OOYUECHHUS:

pa3JInYHbIE
oOpa3oBaTeIbHbIE TEXHOJIOTMM, B TOM 4YHUCJIE JAUCTAHIMOHHBIE OOpPa30BATEIIbHBIC
TEXHOJIOTUH, JIEKTPOHHOE 00y4YeHHE, MOOMIIbHBIE TEXHOJIOIMH, CETEBbIE TEXHOJOTHUH,

AKTHUBHBIC

Tema yueOHOTO 3aHATHS/ pa3ien

AKTHUBHBIE U1 HHTEPAKTHUBHBIE POPMBI U

METO/1bl OOYUEHHMSI

Pa3nen | O0mas n Heopranmyeckas
XUMHUSA

Tema 1.1 OcHOBHBIC TOHATHS U 3aKOHBI
XUMHU

Tema 1.2 Ilepronuueckuii 3aK0H U
ITepunonnueckas cucTeMa XUMUYECKUX
aneMmeHTOB [[.U1. MenneneeBa u crpoeHue
aToMa

Tema 1.3 CtpoeHue BemecTra

Tema 1.4 Xumnueckue peakimu

Tema 1.5 Knaccudukarus
HEOPTaHWYECKUX COCTMHECHUHN

Tema 1.6 CBolicTBa pacTBOPOB.
DJIEKTPOJIUTAYECKAS JUCCOLUALIMS

Tema 1.7 Dnexrpoxumusi

Tema 1.8 Metamsl

Paznen 2 Oprannyeckasi Xumusi

DopMbI 00yYEeHHUA:
rpyInoBas;
(dbpoHTaNbHAS;
WHMBUAYaJIbHAS;
CaMOCTOSATEIIbHAS.
MeTtoabl 00yueHus:
npoOieMHas JICKIIHS,
MO3TOBOM LITYPM;
aKTUBHAsI KOHCYJIbTAIUS;
WJUTIOCTPALINS;
JEMOHCTpALINS;
nabopaTopHas U mpakTuyeckas padbora;
JTUCKYCCHS;
MIPOECKTUPOBAHHUE.
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Tema 2.1 OCHOBHBIE TTOHATHUA
OPraHUYECKON XUMHUU U TEOPUS CTPOCHUS
OPTraHUYECKUX COCTMHEHUN

Tema 2.2 YrineBoaopo/ibl U UX MPUPOTHBIC
UCTOYHUKHU

Tema 2.3 BbICOKOMONEKYISIPHBIE
BELIECTBA

Tewma 2.4 IloBepXHOCTHBIE SIBJICHUS

6 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

HNPEIMETA

KOHTpOJII) u OLICHKAa PE3YIILTATOB OCBOCHMU

y4eOHOro  mpeameTa

OCYILECTBIIIOTCS IPENOJABaTelieM B XOJE€ CTAPTOBOM JMATHOCTHUKHM, TEKYyIIEW U
TEMAaTUYECKOW AUArHOCTUKH (YCTHOIO ONpOCa, MPOBEICHUS MPAKTUYECKHUX 3aHATHM,
71a00paTOPHBIX 3aHATUH, TMCBMEHHBIX KOHTPOJIbHBIX PabOT, TECTUPOBAHMS), a TAKKE B
pe3ynbTaTe BBINOJHEHUA OOYYAIOMIMMUCS WHIWBUIYAIbHBIX 3aJaHHUM, IPOEKTOB,

HUCCIIeI0OBaHMII.

B cooTBercTBUUM C y4eOHBIM IJIAHOM MPOMEXYTOUHAsl aTTECTalUs MO0 y4eOHOMY
IpeaIMeTy IpelycMOTpeHa B (hopMe dK3aMeHa. [[1s1 KOHTpOJISl U OLIEHKU PE3yJIbTaTOB
OCBOEHUS y4EOHOI0 IIpeaMeTa pa3padboTaH POH] OLIEHOUYHBIX CPEJCTB.

Pe3ynpTaThl  00y4YeHHsT  pPACKPBIBAIOTCS  4Y€pe3 yCBOCHHBbIE 3HAHUS U
pUOOpPETEHHBIE YMEHUS, HAIIpaBJICHHbIE HA ()OPMUPOBAHHUE OOIIUX KOMITETEHUIUH.

PesynbTarsl 00yueHus (mpeaMeTHbIe)
Ha ypOBHE Y4eOHBIX JEUCTBUI

cDOpMI)I N MCTOABI KOHTPOJIA U
OIICHKU PE3YJIbTAaTOB 00yUEHUS

1) chopmupoBaHHOCTH MIPEACTABICHUI 0 XUMHUYECKON
COCTaBJISIOUIEN €CTECTBEHHO-HAYYHON KapTHHBI MHUpA, POJIM XUMHUHU B
MO3HAHUU SBJICHUN MIPUPO/IBI,
B (GOpPMHpPOBAaHMM  MBIIUJIEHUS M KYJIbTYphl  JIMYHOCTH, €€
(YHKIIMOHAJIBHOW  TIPaMOTHOCTH, HEOOXOAMMON s peleHus
MPAaKTUYECKUX 3a/lad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K
CBOEMY 3J0pPOBbIO W TPUPOJHOM Cpele; BIAAECHHUE CUCTEMOMU
XUMHUYECKHUX 3HaHUMU, KOTOpasi BKJIIOYAET: OCHOBOIOIAralouie MOHATUS
(XMMHUYECKHII ~ 3JIeMEHT, aToM, »JJIEKTpOHHass 00O0JlouKa aTroma,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XMMUUYECKas CBSI3b,
CTpyKTypHas ¢popmyia (pa3BEpHyTast U COKpalEHHas), MOJIb, MOJISIpHas
Macca, MOJSIPHBIA OO0BEM, YIJICPOAHBIA CKeJIeT, (yHKIHOHATbHAS
rpynna, pajukal, HW30MEPHUs, H30MEpbl, T'OMOJIOTMYECKUN D,
TOMOJIOTH, YTJIE€BOJIOPOABI, KUCIOPOJ U a30TCOJIEpKaIINe COSAMHEHMUS,
MOHOMEpP, TIOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COEIMHEHMS); TEOPUU M 3aKOHBI (TEOpUS CTPOCHMSI OpPraHMYECKHUX
BeuiectB  A.M. byriepoBa, 3aKOH COXpaHEHHS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMUMHH; MHUPOBO33PEHUYECKHE
3HAHHUS, JIEKAIIMEe B OCHOBE NOHMMAHUS NIPUYUHHOCTH M CUCTEMHOCTH

®opMbI KOHTPOJISA:
BXOJHOM;

TEKYILNH;
PYOEKHBIN;
WTOTOBBIN.

MeToabl KOHTPOJIA:
1. YcrHslit ompoc.

2. TluceMeHHBIH ompoc
(KoHTpoJsIbHAs paboTa,
poBepoyHas pabora, u T.I1.).
3. TecroBslii ompoc.

4, 3amura oT4YETa I10
1a00paTOPHON/TIPAKTHIECKOM
pabore.

5. 3amanus ms
CaMOCTOSITENILHOM paOOTHhI
(cocTaBUTH NOKIaa, TAOIUILY,

18



XUMHUYECKUX SIBICHUM, (aKTONOTMYECKUE CBEACHHUS O CBOMCTBAXx,
cocTaBe, IMONYYCHHH U 0O€30MacHOM WCIHOJIb30BAaHUU BAKHEHIIINX
OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JEATEIbHOCTH
YEJIOBEKA;

2) chopMUPOBAHHOCTh ~ yYMEHHH  BBISBISATH  XapaKTEPHBIC
MPU3HAKK TIOHSATUM, YCTaHABIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME TOHSATUS TPU OINHUCAHUU COCTaBa, CTPOCHHS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUMN;

3) chopMUpPOBAHHOCTh yMEHHH HCIOJIb30BaTh XUMHUYECKYIO
CUMBOJIMKY [UISi COCTaBJICHHUS MOJEKYJSIPHBIX H  CTPYKTYPHBIX
(pa3BEépHyTOM, COKpamEHHOW) (OpPMYNT OpPraHMYeCKUX BEIIEeCTB U
YPABHEHUN XUMHUYECKHUX PEAKLUUN, WU3rOTaBIMBAaTh MOJCIHA MOJIEKYJI
OPraHMYECKUX BEUIECTB I WUIIOCTPAllMd HUX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS;

4) chopMUPOBAHHOCTh YMEHHUH yCTAHABIMBAThH MPHHAIICIKHOCTD
M3YYEHHBIX OPraHWYECKUX BEUIECTB MO UX COCTAaBY U CTPOCHHUIO K
onpeAenéHHOMY  KJacCy/Tpynme  COeQUHEHHH  (YriaeBOIOpOJbI,
KHCJIOPOJT ¥ a30TCOJIep)Kalllue€ COCAMHEHUS, BBICOKOMOJEKYIISIPHbBIC
COCJIMHEHMS ), 1aBaTh UM Ha3BaHMS MO CUCTEMAaTHYE€CKOW HOMEHKJIAType
(IUPAC), a Takxe NPUBOAUTH TPUBUAIbHBIE HAa3BaHUS OTACIBHBIX
OpPraHUYECKUX BEIIECTB (3TUJICH, MPOIUJICH, alleTHIICH, STUJICHTJIUKOJIb,
rduepus, QeHon, QopMmanbIeruj, aneTalbIerul, MypaBbUHAs
KHCJIOTA, YKCyCHasi KHCJIOTa, OJICMHOBas KHUCJIOTa, CTE€apUHOBAs
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, [eJUTI0I03a, TITUIIH);

5) chopMHPOBaHHOCTh YMEHHUS ONPEACTIATh BHIbI XUMHUCCKOU
CBSI3M B OPTaHUYECKHUX COCTUHEHUSIX (OIMHAPHBIE U KPATHBIE);

6) chopMHPOBAHHOCTh YMEHHUS MPUMCHSTH IMOJOKCHHUS TCOPHH
CTpoeHHsl opranuyeckux BemiecTB A.M. bytnepoBa nnsi oObscHeHus
3aBUCMMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHHS; 3aKOH
COXPAaHEHHUS MaCChl BEUIECTB;

7) chopMHpPOBAaHHOCTH  YMEHHMH  XapaKTepH30BaTh  COCTaB,
CTpoeHHe, (UINYECKUE U XUMHUYECKHE CBOWMCTBA  THUIHMYHBIX
MPEACTaBUTENCH pPa3IMUHBIX KJIACCOB OPraHUYECKHX BEIIeCTB (METaH,
3TaH, STUJICH, MIPOIUJICH, alleTUiIeH, OyTaauen-1,3, metunOyraauen-1,3,
OCH30J1, METAHOJI, DTaHOJ], OJTWICHIJUKOIb, TJIMIEPUH, (EHOII,
aneTanbJerul, MypaBblHasi U YKCYCHasl KUCJOTHI, IJII0OKO3a, Kpaxmall,
LEJUTI0JI034, aMUHOYKCYCHas KHCJIOTA), WJUTFOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIIUN C UCTIOIH30BAHUEM CTPYKTYPHBIX (POpMYIT,;

8) chopMHUpPOBAHHOCTH YMEHHUSI XapaKTepU30BaTh HMCTOYHUKH
YTJIEBOJIOPOIHOTO CHIPhS (HEPTH, MPUPOJAHBIN Ta3, YTOJb), CIIOCOOBI MX
nepepaboTKU U MPaKTHUECKOe MPUMEHEHHE MPOIYKTOB MepepadoTKH;

9) chopMHPOBAaHHOCTh YMEHHH MPOBOJUTH BBIYMCIACHHUS 10
XUMHYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA W MPOJIYKTa peakiumn
M0 W3BECTHBIM Macce, O0bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIIIECTB
WJIH TIPOJTYKTOB PEAKIUN);

10) chopMUPOBAHHOCTh YMEHHIA BIIaJE€Th CUCTEMOW 3HAHUN 00
OCHOBHBIX METOJAaX HAay4YHOrO MO3HAHUs, UCMOJIb3YEMbIX B XUMUU NPU
M3y4YEHUHU BEIIECTB U XMMHYECKUX SIBJICHUH (HAOII0IeHe, N3MEpPEHNUE,
AKCIEPUMEHT, MOJICJINPOBAHUE), HCI0JIb30BaTh CHUCTEMHBIE

uHporpaduky, Ipe3eHTAIHIO).

6. WnauBunyanbHbIe
MIPOCKTHI.
7. DK3aMeH.

DopMbI OLIEHKHU
- TPAIUIIMOHHAsA OLICHKA B

Oairax;
- 3aYTEHO/HE 3aYTEHO.
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XUMHUYECKUE 3HAaHUA JJI1 TPUHITUS pPElIeHUH B  KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM,;

11) chopMUPOBAaHHOCTH  yMEHHH  COOMIOAAaTh  IpaBUIIA
MOJIb30BaHUS XUMHUYECKON MOCYI0U M 1a00paTOpHBIM 000PYAOBaHUEM,
a TaKXKe ImpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMH 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIIBITOB;

12) chopMUPOBAaHHOCTH YMCHHU IUIAHUPOBATh W BBINOJHATH
XUMHUYECKUN AKCIIEPUMEHT (TpEeBpallleHUs] OPraHUYECKUX BEILECTB IpU
HarpeBaHuu, TMOJIY4YeHHE OTHJIEHA M HU3YYCHHE €ro CBOWCTB,
KayeCTBEHHBIC PEAKIIMU OPTraHUYECKUX BEILIECTB, JCHATypaIus OEIKOB
IpU HarpeBaHHUM, I[BETHbIE peEaKIUu OEIKOB) B COOTBETCTBUH C
NpaBUJIaAMUA TEXHHKH OE30MacHOCTH NpU OOpaIleHUH C BEUIECTBAMHU U
1a60paTOPHBIM 00opyI0BaHUEM, MIPE/ICTaBIATh pe3yabTaThl
XUMHAYECKOTO  JKCIlepuMeHTa B ¢GopMe  3allucH  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid ¥ (QOpMYIHPOBATH BBIBOJLI HAa OCHOBE
9TUX PE3YJIbTATOB;

13) chopMUPOBAHHOCTH YMCHHH KPHUTHYECKH aHAIM3UPOBATH
XUMHAYECKYI0 HWH(POPMALHIO, MOTYyYaeMyl0 M3 pPa3HBIX HCTOYHHKOB
(cpencTBa MaccoBoit nuadopmaru, MTHTEpHET U IpyTuX);

14) chopMuUpOBaHHOCTH  YMEHHH  COONIOAAaTh  MpaBWIIA
9KOJIOTMUECKH 1I€JIECO00pa3HOro MOBENEHUS B OBITY M TPYJAOBOMU
NesTeNbHOCTH B HEJSIX COXpaHEHUS  CBOEro 3JI0POBBS
U OKpPYXKAalIIeW IPUPOJHOM  Cpenbl, OCO3HABaThb  OIIACHOCTH
BO3JICHCTBUSL Ha JKUBbIE OpPraHU3MbI OMpPENEIEHHBIX OPraHUYEeCKHX
BEILIECTB, NMOHMMas cMbIci nokasarens II/IK, moscHiaTe Ha nmpumepax
CHOCOObI YMEHBIICHHUS U MPEAOTBPAILEHUS X BPEIHOTO BO3JCHCTBUS
HAa OpraHu3M 4YeJlOBeKa; Juii OOYdYalomMXCS C OTrpaHHYCHHBIMH
BO3MOXXHOCTSIMU 37I0OPOBbSI: YMEHUE MPUMEHATh 3HaHUS 00 OCHOBHBIX
JOCTYNHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUM; HJis
CIIETbIX M CHabOBUIAMIMX OOYy4alONIMXCA: YMEHHE UCIOIb30BaTh
penbedHO TOYeUHYI0 cucteMy oOo3HaueHuit JI. bpaiina mns 3amucu
XUMHUYECKUX (POPMYIL.

15) chopMUPOBAaHHOCTH  MPEACTABICHHI: O  XHMHUYCCKOU
COCTaBJISIIOLIEN €CTECTBEHHO-HAyYHOW KapTHHBI MUpPA, POJIM XUMUH B
MO3HAHUU SIBJICHUN MIPUPO/IBI,
B (GOpPMHpPOBAHMM  MBIIUJIEHUS M KYJIbTYphl  JIMYHOCTH, €€
(YHKIIMOHAJIBHOW  TIPaMOTHOCTH, HEOOXOAMMOH 1 peleHus
MPAaKTUYECKUX 3a/ad U JKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHMS K
CBOEMY 3J0pPOBBIO W TPUPOJHOM Cpele; BIAAECHHUE CUCTEMOMU
XUMHMYECKHUX 3HaHUH, KOTOpasi BKJIIOYAET: OCHOBOIOIAralOINE TIOHATUS
(XMMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 2JIeKTPOHHbBIC OpOUTAITH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIpHBIH OOBEM, BaJEHTHOCTb,
ANIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIEHUS, XHMHUYEcKas CBS3b
(xoBaJIeHTHaA, HOHHas, MeTaJIIIN4ecKasi, BOJOPOJHAs),
KpUCTAJINIMYEcKasi pemérka, TUIBI XHMHUYECKUX peakUuuil, pacTBOp,
AJIEKTPOJIUTBI, HE DJIEKTPOJIMUTHI, DIIEKTPOJUTHYECKAs HUCCOLMALINSA,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHMHMUYECKOH peakuuu,
XUMHUYECKOE  pPaBHOBECHE); TEOPUH U 3aKOHBI (Teopus
ANEKTPOIUTUYECKON JICCOLIMALINH, MEePUONYECKHM 3aKOH
JI.1. MenneneeBa, 3aKOH COXPAaHEHUs MacChl BELIECTB, 3aKOH
COXPAaHEHUS M NPEBpPALICHHs] SHEPrUH MpPH XUMUYECKUX PEAKIHUX),
3aKOHOMEPHOCTH, CHMBOJIMUECKUN $I3BIK XMMHH, MHPOBO33PEHUECKUE
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3HAHUS, JeKallie B OCHOBE MOHUMAHHUS MPUYUHHOCTH U CUCTEMHOCTHU
XUMHYECKHUX SIBIICHUHM, (AKTONOTHYECKUE CBEACHHUS O CBOMNCTBAX,
cocTaBe, IMOJNYYeHHMM U O€30IaCHOM MCMOJIb30BAaHUU Ba)KHEHIIMX
HEOPraHMUYECKHUX BEILECTB B OBITY M IPAKTUYECKOW JAESITEIbHOCTU
YeNoBeKa;

16) chopMHpOBaHHOCTE ~ YMEHUH  BBIBIISAITH ~ XapaKTEPHBIC
MpPU3HAKA TOHSTUN, YCTAaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOILLIME NIOHSTHS IIPU ONMCAHUU HEOPTaHUYECKUX BELECTB U
UX TIPEBPAILICHUI;

17) chopMHpOBaHHOCTE yYMEHHMH HCIOJB30BAaTh XHMHYECKYIO
CUMBOJIMKY Ul COCTaBJ€HUS (OpMYyJT BELIECTB U ypaBHEHUH
XUMHUYECKUX peakiui, cucrtematudeckyto HomeHkiarypy (IUPAC) u
TPUBUAIbHBIC Ha3BaHHUs  OTHAEIbHBIX HEOPraHMYECKHX  BEIIECTB
(yrapHslii ra3, yriaekuciablid ra3, aMMUak, ramieHasi U3BeCThb, HeraléHas
U3BECTb, MUTHEBAS COJA, IUPUT U JAPYyTHUeE);

18) chopMHpPOBaHHOCT, YMCHHU ONPEICIATh BaJCHTHOCTh U
CTCTIEHb OKHCIIEHUS XUMHYECKHX OJJIEMEHTOB B  COCAMHEHHSX
Pa3IMYHOIO COCTaBa, BHUJ XMMHUYECKOW CBsI3U (KOBaJEHTHas, WOHHas,
METaJIJIN4YeCcKasi, BOJOPOAHAS]) B COCOUHEHUSX, TUIl KPUCTAINIMYECKOU
pPEIIETKH KOHKPETHOTO BeEllecTBa (aTOMHas, MOJICKYJISIpHas, WOHHAs,
METaJJIMYECKasl),  XapakTep cpeabl B BOJHBIX  pacTBOpax
HEOPTaHUYECKUX COCTUHEHHIA;

19) chopMHpPOBaHHOCTH YMEHHIA YCTAHABIMBATH TPUHAIC)KHOCTh
HEOPraHMYECKUX BEIIECTB [0 HMX COCTaBy K ONpeAcIEHHOMY
KJlaccy/Tpymnmne COeAMHEHWH (MpOoCThie BEIIeCTBA — METAUIbl |
HEMETAaIlJIbl, OKCHJIbI, OCHOBaHHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCHIBI,
COJIN);

20) chopMHUPOBAHHOCTH YMEHHH pPacKpbIBaTh CMBICIT
nepuoanyeckoro 3akoHa JI.M. MeHueneeBa M JIEMOHCTPUPOBATH €ro
CHUCTEMAaTU3HPYIOIYIO, OO0BSICHUTENbHYIO
Y TIPOTHOCTHUYECKYIO (DYHKIIHH;

21) chopMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh 3JIEKTPOHHOE
CTPOEGHHE AaTOMOB  XHMHYECKHX  dJeMEHTOB 1-4  mepuonioB
[Iepuoanueckoit cucremsl xumuuyeckux asnemMeHtoB /.M. Menneneesa,
UCIIONIB3ysS  TOHSTUS ~ «S-, P-,  d-DJICKTPOHHBIE  OpOUTAINY,
«QHEpPreTU4ecKue YpPOBHUY», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHMYECKHMX 3JEMEHTOB U HUX COEAMHEHHUH IO MepuoaaM M
rpynnaMm  Ilepuoguyeckoii  cuUCTeMbl ~ XMMHUYECKHX  3JIEMEHTOB
J.1. MeHnneneena;

22) chOpMHUPOBaHHOCTh YMEHHUIl XapaKTepU30BaTh (OMUCHIBATH)
o01Ire XMMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX
KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHME T'€HETUYECKOW CBSI3M MEXKIY
HEOpraHUYECKUMU BEIIECTBAMHU C MTOMOIIIbIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

23) chopMUPOBAHHOCTh YMEHHSI KJIACCUPHUIINPOBATE XUMHUYCCKHE
peakuumn
M0 Pa3IMYHBIM MPHU3HAKaM (YHCIY M COCTaBY PEarupyrolIiX BEIECTB,
TeroBoMy 3(pdexry peakunu, H3MEHEHHIO CTENeHEeH OKHCIICHHS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

24) chopMUPOBAHHOCTh YMEHHUI COCTABJISATh YPABHCHHS PEaKITHiA
pa3IMYHBIX THUIIOB, TOJHBIE W COKpAIIEHHBIE YPaBHEHMSI peaKlUi
MOHHOTO OOMEHA, YUYUTHIBAsI YCIOBUS, MPU KOTOPBIX ATH PEAKINH UIYT
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710 KOHIIa;

25) chopMUpPOBaHHOCTD YMEHUH IIPOBOAMTH peakuuu,
MOATBEPKIAIOIIUE KAaYECTBEHHBIN COCTAaB PA3IMYHBIX HEOPraHMYEeCKHX
BEIIECTB, PACMO3HABATh OIBITHBIM MYyTEM HMOHOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPaX HEOPTraHUUYECKUX BEIIECTB;

26) chopMUPOBAHHOCTh ~ yYMEHHMH  pacKpblBaTh  CYIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuit OCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

27) chOpMHUPOBAHHOCTh ~ YMEHHUH  OOBSCHATH  3aBHCHMOCTD
CKOPOCTH XUMHUYECKOW DPEAKIMH OT Pa3IUYHBIX (DaKTOPOB; XapakTep
CMEILIEHUS XMMHYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT BHEILHEIro
BozaeiictBus (mpunuun Jle [larense);

28) chopMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XHUMHYECKHUEC
MPOLIECCHI, JICKAIIUE B OCHOBE MPOMBIIUICHHOTO IMOTYYCHHSI CEPHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEICTaBICHUH 00
OOMMX HAYYHBIX MPHUHIMIIAX ©  DKOJOTUYECKUX  MpodieMax
XMMHUYECKOTO IPOU3BO/ICTBA,

29) chOpMHUPOBAHHOCTh YMEHHH TMPOBOJMTH BBIUUCICHUS C
WCIIOJIb30BAHUEM TIOHSTHUSI «MaccoBasi JOJS BEIISCTBA B PAacTBOPEY,
OOBEMHBIX OTHOIIEGHUH Ta30B MPU XUMHYECKUX PEAKIHIX, MAacChl
BelecTBa WK 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik O00BEMY OJHOTO W3 YYAacTBYIOIIUX B PEAKIMHU BEIIECTB,
TEIIOBOTO 3 deKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILECHUS U COXPAHEHHS SHEPTUU;

30) chopMHUPOBAHHOCTD YMCHHIA coOroaTh paBuIIa
MOJIb30BAHUS XUMHUYECKOM MOCYA0N U 1ab0paTOpHBIM 000pYAOBaHHEM,
a TakXKe TpaBWia OOpalleHHWs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKLHUSMU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

31) chopMHUPOBAHHOCTh yMEHHUI IUIAHUPOBATh W BBIIOJIHSITH
XUMHUYECKUH OKCIEPUMEHT (pa3lioKeHHe TMEepoKCHUIa BOJOpOAa B
MPUCYTCTBUU KaTaJIN3aTopa, ONpeIesieHue CPeJIbl PACTBOPOB BEIIECTB C
MOMOIIBI0  YHUBEPCAIILHOTO  HMHAWKATOPA, BIMSHHE  PAa3IMYHBIX
(aKkTOpOB HAa CKOPOCTh XHMHYECKOH pPEaKIUH, pPEaKIHuH HWOHHOTO
oOMeHa, KayeCTBEHHbIE peakluu Ha cynbdar-, KapOOHAT- U XIOPUA-
AQHWOHBI, HA KATHOH aMMOHWUS, PEIICHUE dKCIIEPUMEHTAITLHBIX 3aJ1a4 110
teMaM «Metamnel» U «HemeTamnsl») B COOTBETCTBHHM C TMpaBUIaAMHU
TEXHUKH 0€30MacHOCTM TMpuU  OOpameHuu C  BEHIeCTBAMU U
1abopaTopHBIM 000pyIOBaHUEM, MIPE/ICTaBIATh pe3yabTaThl
XUMHYECKOTO  DKCIIEpHUMEHTa B  (opMe  3amwWch  ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (POpMYyIUPOBATH BHIBOJBI HAa OCHOBE
3THUX PE3yJbTaTOB;

32) chopMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIN3UPOBATH
XUMHYECKYI0 HH(OpPMAIHIO, TOTy4aeMyl0 €3 pPa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBOM KOMMYHHKAIUU, IHTEpHET U APYTHX);

33) chopMHUPOBAHHOCTD YMEHHH coOroAaTh TpaBUIIa
OKOJIOTMUYECKU 11eJIeCO00pa3HOro TOBENEHUs B OBITY W TPYAOBOH
NESITEILHOCTH B TEJISIX COXPAaHEHUS  CBOETO 3JI0POBBS
U OKpYXKalollel MpUpPOJHOW  Cpelbl, OCO3HABaTh  OIMACHOCThb
BO3JICHCTBUS HA KUBBIC OPTAHU3MBI ONPEACIEHHBIX BEIIESCTB, TTOHUMAs
CMBICIT IoKa3aTelist IJIK, MOSICHATH
Ha TIpUMepax CIocoObl YMEHBIICHUS U TPEIOTBPAICHHUS MX BPEIHOTO
BO3JEHUCTBUS
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HAa OpraHu3M 4YeJIOBeKa;jIsl OoOydarloluxcsi C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 37IOPOBBSI: YMEHUE TMPUMEHSATh 3HAaHUS 00 OCHOBHBIX
JOCTYIHBIX METOAAaX MO3HAHMs BEIIECTB U XUMHYECKHUX SBICHUIL;IIs
CIIETIBIX W CHA0OBUIMIIMX OOYy4aAIONIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO TOYEUHYIO cucTeMy oOo3HaueHui JI. bpaiins mna 3amwcu
XUMHYECKHUX (OPMYIL.
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IIpunoxenue 1

TeMbl HHAUBUAYAJBHBIX ITPOCKTOB

o
=
~
=

Tema HHIWBUAYAJIbHOI'O IIPOCKTA

HckyccTBo hoTorpadguu u XumMus

WNunukaropsl. [Ipumenenue nnaukatopos. [IpupoaHbie HHAUKATOPHI

Brusiaue sTHIEHA HA CKOPOCTH CO3peBaHuUs (DPYKTOB

Ycunurenu BKyca uin 0yTepOopo] ¢ XUuMUKaTaMu

deppoOMarHuTHas JKUIKOCTh

AncopOnust — BceoO11ee 1 MOBCEMECTHOE SIBJICHUE

CpencTBa OTHE3aIUThI

HOHI/IMepBI — COBPCMCHHLIC KOHCTPYKIMOHHBIC MATCPUAJIbI

XUMHYECKHE CITOCOOBI TYIICHUA I1I0KapOB
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