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PACCMOTPEHA OJOBPEHA

Ha 3aceganuu 1K MeToau4eCcKuM COBETOM KOJLIeIKa
«O011e00pazoBaTeNbHBIX, [TpoToxon No4

DKOHOMHYECKUX U TPAHCHOPTHBIX  OT «05» mapta 2025 rona

JTUCUUATUTAH [Ipencenarens MC: E.A. JIuTBuHuEeBa
[IpoTokos Neb6

«04» depans 2025 T.

[Ipencenarens: Ky3pmuna A K.

Pabouas nporpamma paspadorana B coorBeTcTBUn ¢ @PI'OC CIIO ¢ yuerom
npuUMeEpHON paboyell mporpamMmbl 00111€00pa30BaTENbHON YUEOHON AUCIUIUIMHBI
«Xumusp» I8 OpodeccHOHambHBIX — 00pa3oBaTENbHBIX  OpraHHU3aluH,
yTBEpXKIEHHOM Ha 3acegaHuu CoBeTa, MO OLEHKE COAECPKAHUS U KadyecTBa
OPUMEPHBIX  pabo4yux MmporpaMM  OO0IIe00pa3oBaTEIBLHOTO U COIMAIBHO-
rymaauTapHoro oopaszosanus. [Ipotoxon Nel4 ot 30.11.2022. ABTOp (aBTOpCKUIA
KoJuleKTUB) TmpuMepHoM mnporpammbel: IlerpoBa Oumsi FOpbeBHa, KaHA. XHT.
HaYK, A0oueHT, JlopodeeBa Maprapura I ppbeBHa, KaHa. TeX. HayK, be3dyeBckasi
Basnepusi AjiekCaHAPOBHA, KaH/. e/, HAYK, TOLEHT.

PabGouas mnporpamMma mnpenHa3Haue€Ha MJisi CIEHHUATBHOCTH CPEIHEro
npodeccuonansHoro odpaszopanus: 09.02.07 UndopmanmoHHbIe CUCTEMBI H
NporpaMMHipoBaHue.

Pa3paboruuk: IOpkuna Esrenusi I'enHaabeBHa: — mpenogasatens ['BIIOY
«YI'TK um. M.N. IllagoBay
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1. TACIIOPT TPOT'PAMMBI YUEBHOM JIUCIUATLITAHBI (Xumus)
1.1. Ob6uaacTh NpMMeHEeHUs MPOrPAMMBI

Pabouas mporpamMma yuyeOHOM AUCIUTLIMHBI SIBJSETCS] YaCThIO MPOTPaMMBbI
MOJATOTOBKHU CHEIMUAIMCTOB cpeaHero 3BeHa B cooTBeTcTBuU ¢ ®I'OC CIIO mo
crenaiabHoCcTH 09.02.07 UH(popManoOHHbIE CHCTEMbI M TPOrPAMMHUPOBAaHUE,
BxoAsmied B cocrtaB ykpynHeHHOM rpymmsl  09.00.00 Wudopmatuka u
BbIYHCJIUTEIbHAS] TEXHUKA.

PabGouass mporpamma pazpabotana B cootrBeTcTBUM ¢ DPI'OC COO Ha
ocHoBannn @DI'OC CIIO mno cnemmansHocTH 09.02.07 WHopManmoHHbIE
cCHCTeMbl M MNPOrPpaMMHPOBAHHME ¥ C YYETOM TPUMEPHON MPOTPaMMBbI
o011e06pa3oBaTeIbHON AUCIUIITINHBI XUMHS.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe NPOo(ecCHOHATBHON POrpaMMBbl
CI10

VYyeOHas nucuuiuimHa «XUMHS» BXOJIUT B 00Ie00pa30BaTEIbHBINA ITHKIT
y4eOHOTO IJIaHa.

1.3. Ileau u miaHupyeMble pe3yJabTaThl 0CBOCHHUS JUCHUILIUHBI

Conepkanue mporpaMMbl Y4eOHOW MUCIUIUIMHBI « XMMUSD» HaIMpaBJICHO
Ha JIOCTHXKEHUE pEe3yJIbTaTOB €€ H3YUYCHHS B COOTBETCTBHU C TPeOOBaHUSIMU
dI'OC COO c yuerom npodeccuonanbHoit HampasieHHoctd PI'OC CIIO mo
crienranbHOoCTH 09.02.07 UHGopManMOHHbIE CHCTEMbI M IPOrPaMMHPOBaHME.



Oco0oe 3HaueHue AUCIUILUIMHA UMEET Mpu hopMupoBaHuu U pazsutun 06mux (OK) koMIeTeHuii:

Oo6mue (OK) IInanupyemMble pe3yJbTaThl 00yUeHHs
KOMIIETeHIIUH
Oo0mme JAucuuninHapHblie (MpeaMeTHbIE)

OK 01. B yacTu TPYAOBOIO BOCIIUTAHMSA: - BJIAAETh CHCTEMOM XHMHMYECKUX 3HAHUW, KOTOpPast
BriOupats  cmocoObl | - TOTOBHOCTH K TPYIly, OCOBHAHHE  IIEHHOCTHU | BKIIFOYAET: OCHOBOMOJIATAIONIME TOHATHS (XUMHUYECKHUI
pelieHus 3a/1a4 | MacTepcTBa, TPy 10I00ue; AIIEMEHT, aTOM, 2JIEKTpOHHAas 00o0JioYKa atoma, s-, p-, d-
npodeccroHanbHOM - TOTOBHOCTb K aKTUBHOM NESTENbHOCTH | DJIEKTPOHHBIE ~ OpOMTalM  aTOMOB, HWOH, MOJIEKYyJa,
JESTEIBHOCTH TEXHOJIOTMYECKOM M COLMAJbHOM  HaNpaBJIEHHOCTH, | BAJEHTHOCTbD, AJIEKTPOOTPHULIATEIBHOCTD, CTETIECHb
MIPUMEHUTEIBHO K | CHOCOOHOCTh MHULIMUPOBATD, TNIAHUPOBATD U OKHUCJIEHHS, XMMHUYECKasi CBs3b, MOJb, MOJIIpHas Macca,
pa3IUYHbIM CaMOCTOSITENILHO BBIIIOJIHATh TaKyO JA€ATEIbHOCTb; MOJISIPHBI 00BEM, YTJIEPOAHBIA CKeNeT, (PyHKIHOHATbHAS
KOHTEKCTaM. - HHTEpeC K pa3Nnu4yHbIM cdepaM NpoecCHOHATBHON | rpymma, paguKall, U30MEpHs, W30MEpbl, TOMOJIOTHMYECKHI

JeSITeNIbHOCTH,

Osananenue YHHBEpPCAJbHBIMHU Y4eOHBIMHU

M03HABATEJLHBIMH el CTBUSIMU:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

- CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U  aKTyaJM3UPOBATh
npobaeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIH TPU3HAK WM OCHOBAHUS

IS CpaBHEHHS, KJIacCu(UKAIIN U 0000IICHUS;

- ONpEeNeNATh LEIH JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U

KPUTEPHUH UX JOCTH)KEHUS;

- BBIABJISITh 3aKOHOMECPHOCTHU U ITPOTHUBOPECUHNA B

psn, YTJIEBOJIOPOJIBI,
a30TCco/epKalIue COEAUHEHHUS, OWOJOTUYECKH AKTHUBHBIC

TOMOJIOTH, KHCIOPOA-  H|
BeniecTBa (YIJIEBOJBI, JKUPBI, OCJIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCTUHCHUS,
KpUCTAIJIMYECKAsl PEIleTKa, THIBl XUMUYECKUX PEaKIuil
(OKI/ICJ'II/ITGJH:HO- BOCCTAaHOBUTCIIBHBIC, 9K30-U
SHAOTEPMUYECKHE, PEaKIMd HOHHOrO OOMeHa), pacTBOp,
DIIEKTPOJIUTHI, HEDJICKTPOJIUTHI, ANEKTPOJIUTHICCKAS
JVICCOIMAIINS, OKHUCIINTENIb, BOCCTAHOBHUTEb, CKOPOCTh
XUMHYECKOU PeaKIni, XHMHUYECKOEe PaBHOBECHUE), TECOPHH U

3aKOHBI (TEOpHs XUMHYECKOIO CTPOCHMSI OPTaHMYECKUX




paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCUTh KOPPEKTHBBl B J€ATEIBHOCTb, OIICHUBATH
COOTBETCTBUE  PE3yJIbTATOB IEJSAX, OICHUBATh PUCKH
MOCJIEICTBUU ACATEIbHOCTH;

- pa3BUBaTh KpPEAaTHUBHOE MBINUICHUE TIPH  PCHICHHUH
YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIe HCCIeA0BaTENbCKUE e CTBUS:

- BJAACTh HAaBBIKAMH  Y4YeOHO-HMCCIIEIOBATEIIBCKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3pelieHus Ipooiem;
- BBISIBIIATD MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIM3UPOBATh 33J]avy, BBIABUTATH THUIIOTE3Y €€ PEIICHUs,
HaXOJWTh  APTYMEHTHl  JUIS  JIOKA3aTelbCTBA  CBOUX
YTBEPKIACHHIMA, 33]JTaBaTh MTApaMETPhl M KPUTEPHH PEIICHUS;

- aQHAJIM3WPOBATh TIOJYyYEHHBIC B XOJC PEIICHUS 3aJaqH
pe3yiabTaThl, KPUTHYECKH OIEHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

- yMeTh TEpPEeHOCUTh 3HAaHHUA B TI03HABATEIBHYIO |
MPAKTUYECKYIO0 00JIACTH JKU3HEIEATEIHHOCTH;

- yMeTh HWHTETPUPOBATh 3HAHUA M3 PA3HBIX MPEIMETHBIX
o0OJjacTen;

- BBUIBUTaTh HOBBIC WJCH, TNpeyiaraTh OpPUTHHAIBHBIC
MTOAXOIbI U PEIICHHUS;

- CIOCOOHOCTh WX WCIIONB30BaHUS B TII03HABATEIHHOM U
COLIMATIbHON MIPAKTHKE.

BeuiectB A.M. bByTtiepoBa, Teopus 3IEKTPOIUTHUECKON
aucconuanuu, nepuonundeckuil 3akon .M. Menneneesa,
3aKOH COXpaHeHus Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3BIK XUMUHU, (PAKTOIOTHUYECKHE CBEIACHUS
O CBOICTBaX, cOCTaBe, IIOJIy4Ye€HHUH U OE30M1acCHOM
HCITOJIb30BAaHUH BAKHEUIIINX HEOPraHWYeCKUX u
OpPraHMYECKUX BELIECTB B ObITY M  INPAaKTHUYECKOU
JEATEIBHOCTH YEJI0BEKa,

- YMETb BBIABIIATH XAPAaKTEPHbIC NIPU3HAKU U B3aUMOCBS3b
U3YYEHHBIX IIOHATUH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUS TP ONUCAHUM  CTPOCHHUA U CBOMCTB
HEOPraHWYeCKMX M OpPraHMYEeCKUX BEIIeCTB U  HX
IIPEBPAICHU;

- BBIBJSITH  B3aMMOCBSI3b  XMMHYECKMX 3HAHUM C
HNOHATHAMHU " IIPEICTaBICHUSAMHU IpyTrux
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETb MHCNOJNb30BaTh HAUMEHOBAHMUS XHMHUYECKHUX
COCIVHEHUN MEXIyHApOJHOIO COX03a TEOPETHUYECKOW U
MIPUKJIAJHOW XMMHUHU U TPUBUAJIbHBIC HA3BAHWS BAKHEUILINX
BelIeCTB  (3TWJIEH,  aleTWeH, TJWIEepuH, (EeHOI,
dopManbaerui, yKCycHasi KUCIOTa, IJIMIMH, YrapHbIi Tas,
YIIEKUCIBIA a3, aMMHUaK, TalleHas W3BECTh, HEralleHas
U3BECTh, MIUTHEBAs COJA U JIPYI'HX), COCTABIATH (HOPMYJIbI
HEOPraHMYECKUX M OPraHMYECKHUX BEILECTB, YpPaBHEHUS
XUMHUYECKHX  PEaKLUi, OOBSICHATD  UX  CMBICI,
MOATBEPKIATh  XapaKTEpPHbIE  XUMUYECKHE  CBOWCTBA




BELIECTB  COOTBETCTBYIOIIMMH  DKCIEPUMEHTAMU U
3alMUCSMU YPAaBHEHUN XUMUUYECKUX PEaKLINii;

- yYMETb YCTaHaBIMBATh [PUHAJIEKHOCTb W3YyYECHHBIX
HEOPraHMYeCKMX W OpPraHMYecKUX  BEIIeCTB K
ONpECIICHHBIE  KllaccaM M IpylmaM  COCIWHEHUH,
XapakTepu30BaTb HX COCTAB M BaXKHEHIIME CBOMCTBA;
ONpeseNsATh BHJbl XHMHUYECKHUX CBsi3eH (KOBaJIGHTHas,
VOHHa, MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THUIIBI
KPUCTANIMYECKUX PELIETOK BEIIECTB; KJIaCCU(PUIMPOBATH
XUMUYECKUE PEAKLIUH;

- copMupoBaTh  TPEACTABICHHUA: O  XHUMHYECKOU
COCTAaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POJIU
XUMHUHM B TIO3HAHMSI SIBICHUN MPHUPOIBI, B (OPMUPOBAHUU
MBIIUIEHUST U KyJbTYpbl JINYHOCTH, €€ (PyHKIMOHAJIBbHOMN
IpaMOTHOCTH, HEOOXOAMMOM Ul peleHHs MPaKTHUYECKUX
3aJjad M DKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CPEXE;

- YMETh MPOBOJIUTH PACUETHl 110 XMMUYECKHM (opMyJiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUUNA C MCIOJIb30BaHUEM
(U3NYECKUX BEJIIMYMH, XapaKTEpU3YIOLUIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacchl, 00bemMa (HOpMalIbHBIC
yCIOBMSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BAThH
CHUCTCMHBIC XUMUYECKUE 3HAHUS JJIS IPUHATHUS PELICHUN B
KOHKPETHBIX JKH3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX C
BELICCTBAMU U UX IPUMEHEHHUEM.




OK 02.
Hcnonp3oBath
COBPEMEHHBIC
cpeiacTBa
aHanm3a u

ITOMCKA,

WHTEPIIPETAIHS
nHpopmaruu u
WH(POPMAIIMOHHBIC
TEXHOJIOTHH
BBITIOJTHEHUS

TSt
3a1a4
npodeccrnoHaIbHON
JeSITeIbHOCTH

B obnactu LIEHHOCTHU HAy4HOTO NIO3HAHUS:
c(OPMHPOBAHHOCTh MHPOBO33PEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU u

OOIIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha Jaore

KYJbTYp, CIIOCOOCTBYIOILIETO OCO3HAHME  CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHME SI3bIKOBOM M UUTATENILCKON KYJBTYPHI
KaK Cpe/ICTBa B3aMMOJCHCTBUS MEXIY JIOAbMH W TO3HAHUS
MUpA;

- OCO3HAaHHUE IIEHHOCTU HAay4HOH JesATeNbHOCTH, TOTOBHOCTb
OCYLIECTBIISATh IIPOEKTHYO " UCCJIEIOBATENBCKYIO
JeSITeIbHOCTD WHAWBUYATbHO U B TPYIIIIE;
Osiajnenne YHHBEPCAJIbHBIMH
N03HABATEJIbHBIMH AeiiCTBUSIMU:

B) padora ¢ undopmanueii:

Y4eOHbIMHU

- BIaACTb HaBbIKaMH MMOJIY4YCHUSA I/IH(bOpMaLII/II/I nu3
HNCTOYHHKOB Pa3HbIX THUIIOB, CAaMOCTOATCIIBHO
OCYHICCTBJIATDH ITOHUCK, aHaJIn3, CHUCTEMATU3al IO u

UHTEepHpeTanus HHQOPMaLUU pa3lIuYHbIX BUAOB U (HOpM
IpEJICTaBICHHUS;

- CO37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax C Y4eTOM
Ha3Ha4yeHus MH(QOpMAIMM U LENEeBON ayIuTOpPHH, BBIOMpas
ONTUMAJIbHYIO (POpMY NIPEACTABICHUS U BU3YATU3aLUH;

- OLICHUBATh JIOCTOBEPHOCTb, ISTHTUMHOCTH HH(OpMAIIUH, €€
COOTBETCTBUE  IPABOBBIM U MOpPaJIbHO-3TUYECKUM

HOpMaw;

- yMeThb I[JIAaHUPOBAaTh M  BBHINOJTHATH XUMHUYECKUUN
OKCIIEPUMEHT (NPEBpAIICHHS] OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuM, MOJTYUYEHUE TUIICHA U U3YyUYEHUE €ro CBOICTB,
KAueCTBEHHbIC  pEaKIMM Ha  albJCTHU[bI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JeHaTypanus O€IKOB MpU HarpeBaHUH,

LOBCTHBIC PCAaKIIHNU 6€J'IKOB; MMPpOBOAWUTL PEAKIIMU HMOHHOI'O

oOMeHa, oOmpeneNnsTb Cpeay  BOAHBIX  PacTBOPOB,
KaueCTBEHHbIE PeaKkluu Ha Cylb(dar-, KapOoHAT- U XJIOPHI-
AHUOHBI, Ha KaTHOH aMMOHHS, pemiarthb

AKCIIEPUMEHTANIbHBIE 3a/auyu 1o TemaMm "Mertaisl" u
"Hemerannel") B COOTBETCTBMM C NPAaBWJIAMU TEXHUKH
0e301acHOCTH

opu  oOpaleHuu ¢

nmabopaTopHbIE 000PYI0BAaHUEM; TIPEACTABISITh PE3YIbTATHI

BCIICCTBAMH u

XUMHYECKOTO JKCTIepuMeHTa B (OopMe 3alicu ypaBHEHUHN
COOTBETCTBYIOIIUX PEaKIUid U GOPMYITUPOBATH BBHIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

- YMEThb AaHAJIM3UPOBATh XHUMHYECKYI0 HH(POpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTB MacCOBOM
uHpopMaluu, cetb IHTEpHET U Ipyrue);

- BIAJETh OCHOBHBIMH METOJaMU HAy4YHOTO ITO3HAHMS
BEIIECTB W  XHMHYCCKHX  SBJICHWUH  (HAOIIOACHUE,
HU3MEPEHHE, SKCTICPUMEHT, MOJICITMPOBAHNUE);

- YMETh TPOBOJUTH PACUETHI 10 XUMHYECKUM (opMyJiaM U
YPaBHEHHUSM XHMHUYECKUX pEaKUUd C HCHOIb30BaHHUEM
(buU3NYECKUX BEIWYMH, XapaKTePU3YIOUIMX BEIIECTBA C

KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaIbHBIE




- UCIIOJIb30BATh CPCACTBA HH(bOpMElI.IHOHHLIX n

KOMMYHHKAIIMOHHBIX TEXHOJOTUI B pelieHuu
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3alMOHHBIX  3a/ad C COOTIOICHHEM
TpeOOBaHMI1 3PrOHOMUKH, TEXHUKU O€30TIaCHOCTH,
TUTHCHBI, pecypcocOepekeHus, MIPaBOBBIX u
THYECKHUX HOPM, HOPM HMH(pOPMAIMOHHOMN
0€e30I1aCHOCTH;

- BIAJeTh HABBIKAMM  DPACIO3HABAaHMUA U 3AILUTHI
uHpopmanuu, UHGOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH;

YCJ'IOBI/ISI) ra3oB, KOJHYCCTBA BCIICCTBA, HCIIOJIIB30BATh
CUCTCMHBIC XUMUYCCKUC 3HAHUA JIA ITPUHATUSA peH_IeHI/Iﬁ B
KOHKPCTHBIX  JKHU3HCHHBIX CHUTyalUsaX, CBIA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM

OK 04.
D¢ dexTuBHO

B3alMOJIEHCTBOBATh U

pabortath
KOJIJICKTHBE
KOMaH1e

B
u

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSITEIIBHOCTH U
CaMOOIIPEIECIICHUIO;

-OBJIaJICHHE HAaBbIKaMU Y4eOHO-MCCIIE0BATEIbCKOM,
MPOEKTHOMN U COIMATIbHOMN JIEATEIbHOCTH;

OBi1aieHHe YHUBEPCAJIbHbIMIA KOMMYHUKATUBHBIMHU
AefiCTBUAMU:

I') COBMECTHAS 1eATEJIbHOCTD:

- IOHUMATh U HUCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJHON ¥ UHIUBUYaJIbHOW paboThI;

- IPUHUMATH LEeIn COBMECTHON JIESATEIBHOCTH,
OpraHW30BbIBATH W KOOPJAWHUPOBATh JIEUCTBUS MO €€
JOCTH>KECHMUS: COCTABJIATHIJIAH JIEUCTBUH, pacIpeacarh
pPOJIM C y4Ye€TOM MHEHHH YYaCTHMKOB OOCYXKIAaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBIMOJHATH paboTy B YCIOBHIX
peanbHOro, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO

- yMeTh IUIAHUPOBaTh U  BBHINOJHATh XUMHUYECKHI
AKCIIEPUMEHT (MPEBpaIECHUsI OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuu, MOJTy4YeHHEe STUIICHA U U3yUYEHUE ero

CBOMCTB, KQUECTBEHHBIC PEAKIIUU Ha aIbJCTHU/IBI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypalus OeIKOB IPU HarpeBaHHH,
[[BETHBIE PEaKIMK OENKOB; MPOBOAUTH PEaKIMH HOHHOTO
oOMeHa, oOmpeneNnsTh Cpeay  BOJHBIX  PacTBOPOB,
KaueCTBEHHBIC PEaKIMu Ha Cylb(dar-, KapOoHAT- U XJIOPHI-
AQHUOHBI, Ha KaTHOH aMMOHWUS, pemaThb
AKCIIEPUMEHTAJIbHBIE 3a]]a4M 10 TeMaM "Metaibl" u
"Hemetamnsl'") B COOTBETCTBHMH C TpaBUJIAMU TEXHUKH
0e30macHOCTH TIpU  OOpalIeHHH C  BEIIeCTBAMU |
nabopaTtopHble 000pyA0BaHUEM; MIPEACTABIATH PE3YIbTAThI
XUMUYECKOTO  3KCIEpPUMEHTA B (Qopme  3amucu
yYpaBHEHHI COOTBETCTBYIOIIUX PeaKUui U (HOpMyIHpPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YIbTAaTOB




B3aUMOJICUCTBUS;

- OCYULIECTBIISITh IO3UTUBHOE CTpAaTEernyecKoe
MOBEJICHNE B PA3JIMYHBIX CUTYALMSIX, MPOSBIATH TBOPUECTBO
¥ BOOOpaKeHUE, ObITh MHUITUATUBHBIM

OBaanenue YHHMBEPCAJIbHBIMHA peryJIiTUBHBIMH
AefCTBUAMU:

1) IPUHATHE ce0s1 M APYTUX JIIei:

- IpPUHHAMATh MOTHBBI M apPryMEHThl JPYTUX JIIOJEH MpH
aHaJIU3€ Pe3yIbTaTOB JIEATEILHOCTH;

- MPU3HABAThH CBOE MPABO U MPABO APYTHX JIIOACH HA OLUIHOKY;
- pa3BUBATh CIIOCOOHOCThH MOHUMATh MUP C MO3UIIMH JIPYTOTO
YEJIOBEKa;

OK 07.
ConeiicTBOBaTHL
COXpaHEHUIO
OKpY’KaroIllel Cpenpl,
pecypcocOepekeHHIo,
MIPUMEHSITh 3HAHUS 00
W3MEHEHUHU KIIuMarTa,
TIPUHITUTIBI
OCpEKITUBOTO
MIPOU3BOJICTBA,

3¢ hekTHBHO
ercTBOBAThH B
Ype3BbIYAHBIX
CUTYaIUsIX

B o6s1acTH 3K010IrM4€CKOr0 BOCIMTAHHUSA:

- cOpPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, TIOHUMaHHE
BIMSHUS ~ COLMAIBHO-DKOHOMHMYECKHX  IPOLECCOB  Ha
COCTOSHUE TIPUPOAHOM M COLMAJIBHOM Cpeabl, OCO3HAHHE
r7100aIbHOTO XapaKTepa IKOJOTHUECKUX MpobieMm;

- IUTAHWPOBAHME U OCYIIECTBIEHUE AEHCTBUI B OKPYIKaIOLIEN
Cpele Ha OCHOBE 3HAHMUA LeJed YCTOMYMBOIO pPa3BUTHS
YeJI0BEeYeCTBa; aKTUBHOE HENPUATHE ACHCTBUN, MPUHOCSIINX
BpEJl OKPYXAIOIIEH Cpee;

- YMEHHUE MIPOrHO3UPOBATh HEOIArONPHUITHBIE 3KOJIOTHUECKUE
HOCIEACTBYS NMPEANPUHUMAEMBIX NEHCTBUM, MPENOTBpalaTh
uX;

- pacLIUpEeHUE OIbITA ACATEIBHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

- chopMupoBaTh  TPEACTABICHHUS: O  XUMHUYECKOH
COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MUpPaA, POJIH
XUMHUH B TO3HAHUU SIBICHUHM NPUpPOABI, B (GOPMUPOBAHUU
MBIIUICHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIbHON
rPaMOTHOCTH, HEOOXOAMMOMN AJIs PEIIeHUs] MPaKTHIECKHX
3alad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOMN CPEJIE;

- yMETh coOroaaTh npaBuia HKOJIOTUYECKU
1IeJIeCOO0pa3HOTO TMOBEACHUsT B OBITY W TPYJOBOH
NESTEIbHOCTH B IIENIIX COXPAaHEHHs] CBOETro 3J0POBbSI U
OKpYy Xalollel MpUPOTHON Cpelbl; YUUTHIBATH OMACHOCTh
BO3JICHCTBUS HA KUBBIE OPraHU3MBI  OMpPEACTIEHHBIX
BEIIECTB, TIOHMMAasi CMBICT TIOKa3aTeNds MpeaebHON
JIOITyCTUMOW KOHUEHTPALUHU

10




- OBJIaACHUC HaBbIKaMU y‘le6HO-HCCHCHOB&TCHLCKOﬁ,
HpOGKTHOfI 1 COLMAJIbHOM ACATCIIBHOCTH,

11



1.4. KoianuyecTBO 4aCcOB HAa OCBOCHHE NMPOrPaMMbl YUeOHOM TN CHUIIINHBI

O6bem 00pazoBaTeNIbHON MPOrpaMMbI_72 Yaca, B TOM YHCJIE:

- y4eOHbIX 3aHATHI_70 4yacoB, B TOM YHCIE Ha MPaKTUYECKUE,
nabopaTopHbIe 3aHATHUS U KOHTPOJIbHBIE pPa00ThI 38 Yacos;

- Ha IIPOMEKYTOUHYIO aTTECTALMIO_2 Yaca.
2. CTPYKTYPA M COJIEP)KAHUE YUYEBHOM JJUCIUIIJINHBI

2.1. O0beM AUCHMILNIMHBI U BHABI y4eOHOH PadoThI

Buabl yueOHoi padoThI O0bem B
yacax
O0bem 00pa3oBaTebHOM MPOrPAMMBbI JUCHUILTHHBI 72
B T.Y.:

OcHoBHOeE coaepkaHue 64

B T.U..
TEOPETUYECKOE 00yUEHHE 30
IIPAKTUYECKUE 3aHATUSA 18
7ab0paTOpHBIC 3aHATHS 10
KOHTPOJIbHbIE pabOThI 6
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COACPKAHME 6

B T.4.:
TEOpEeTUYECKOe 00yUeHHE 2
NPaKTUYECKUE 3aHATUS 4
IIpomesxxkyTouHas arrectanus: 1M depeHIMPOBAHHBIN 3a4eT 2

12



2.2. TemaTuyecKkHi IUIAH U COAEPKAHUE U CHUTIHHBI

HanmeHnoBaHue pa3jiesioB U TeM Homep Conep:xanue y4eOHOro Marepuasa (OCHOBHOE U O6bem Koabl komnereHumi,
Y4eOHOro npogdeccuoHaILHO-OPUEHTHPOBAHHOE), J1A00PATOPHbIE H yacoB ¢dopmupoBanmnio
3aHATHS NMPAKTHYEeCKUE 3aHATHUS, IPUKJIATHONA MOY/Ib (IpH KOTOPBIX CIIOCOOCTBYET
HAJIMYHUH) 3JIeMEHT NMPOrpaMMbl
1 2 3 4 5
OcCHOBHOe co/Iep;KaHue
Cemectp Ne 1 34
Pa3nen 1. OcHOBBI CTPOEHHS BelleCcTBA 6
Tema 1.1. CtpoeHne  aToMOB Cogneprkanue yueOHOro MaTepuaa 4
XUMUYECKUX JJIEMEHTOB W MPHUPOJIA 1 CoBpeMeHHas1 MO/IeJib CTPOeHHsI aTOMa. CUMBOJIMUECKUH SI3BIK 2
XUMHYECKOH CBSI3U XUMHH. XUMHUYECKUH DIIEMEHT. OJEeKTpOHHas KOH(UTypauus

atoma. Kraccudukanus XUMHYECKHX OJJIEMEHTOB (s-, p-, d-
AIIeMEeHTHI). BaneHTHbIe 351eKTpoHbl. BaneHTHOCTh. DNeKTpoHHAs
MPUPOJA XUMHUYECKOU CBS3U. DJEKTPOOTPHUIATEIILHOCTb. BuIbI

XUMUYECKOH CBs3M (KOBAJICHTHAs, HMOHHAs, MeTajuIMuecKas, OK 01
BOJIOPOJIHASI) U CIIOCOOBI ee 00pa3oBaHus ’
2 IpakTnyeckoe 3ansatue Nel. Pemenwe 3amaHuii  Ha 2

UCIIOJIb30BAHUE  XUMHUYECKOW  CHMBOJMKM M Ha3BaHWUM
COCOUHEHUI 10 HOMEHKJIAType MEXIYHApOIHOIO  COH3a
TEOPETUYECKON M NMPUKIAAHOW XUMHUHU U TPUBUAJIBHBIX HAa3BaHUM
JUIS  COCTAaBJIEHUS ~ XMMHMYECKMX  (QOpMy]  JABYXaTOMHBIX
COeMHEHUH (OKCHIIOB, CYIb(PHUIOB, THIPHIOB U T.II.) U APYTHX
HEOPraHUYECKNUX COEAVNHEHNUH OTIENbHBIX KJIACCOB.
[IpakTueckue 3agaHus HAa YCTAHOBJEHUE CBS3U  MEXKIY
CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB H

13




MEePUOJNYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHUX JIEMEHTOB U
MX COCJMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM [leproanueckoit
CHUCTEMEL.

Tema 1.2. Ilepuoanueckuii 3aKoH U
tabauna J[.1. Menaeneena

Conepkanue yueOHOrO MaTepuaa

IpakTnueckoe 3anaTe Ne2. Ilepuoaudeckas cucrema
xuMuueckux anemMeHToB .M. Menaeneesa. ®U3nyecKkuii CMbICI
[Tepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH
W3MEHCHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX HUMH
MIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUM C IOJIOKEHUEM
XUMHYECKOro  3jieMeHTa B Ilepuogmueckoil  cucreme.
MupoBo33peHueckoe M HaydyHoe 3HadeHue [leprnoaudeckoro
3akoHa J[.MI. Menneneea. Ilpornossr JI.M. MeHnaeneena.
OTKpBITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB. PelieHne nmpakTuko-
OPUEHTHPOBAHHBIX TEOPETHUECKUX 33JaHUI HA XapaKTepHU3alUI0
XUMHUYECKHUX JJIEMEHTOB «MeTtaminueckue / HeMEeTaTHUYecKHe
CBOMCTBA, AJIEKTPOOTPUIIATEIIbHOCTh XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBUM C UX 3JIEKTPOHHBIM CTPOCHUEM M IOJOKEHHEM B
MEPUOJNYECKON  CUCTeME  XUMHYeCKux anemeHroB .M.
MennaeneeBay»

OK 01
OK 02

Paznen 2. XumMuieckue peakuuu

10

Tema 2.1. Tunosl XUMHYECKUX
peakuuii

CopepxaHnue yueOHOTO MaTepralia

Knaccupukauuss m TMNbI XUMHYECKUX PeaKmuil ¢ ydyacTuem
HeopraHm4yeckux BemecTB. CocTaBleHUE ypaBHEHUN peaklMid
COCITUHCHHUS, PA3JIOKCHHS, 3aMeIICHHs, 0OMEHa, B T.4. peaKIui
TOPEHHSI, OKUCIICHHSI- BOCCTAHOBJICHHUSI.

YPaBHeHI/ISI OKHUCIIEHHsI-BoccTaHOBIeHUS. CTeleHb OKHUCIICHHUS.
Oxkucnurens U BoccTaHOBUTENb. COCTaBIE€HHWE U ypaBHUBAHHE
OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOAOM
ANEeKTpOHHOTO  OamaHca. OKHUCIUTENbHO-BOCCTAHOBHUTEIbHBIC
pCaKkuuun B nmpupoae, IMPON3BOACTBCHHBIX nponeccax u

OK 01
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KHU3HCACATCIIbHOCTH OPIraHNu3MOB

IIpakTnyeckoe 3ansatue Ne3. KonnuecTBEHHbIE OTHOLIEHUS B
xUMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUYETHI
[0 YPaBHEHMSAM XUMHUYECKHX peakuuid. Monb Kak eauHuna
KOJIM4YeCTBa BemecTsa. MomsipHas Macca. 3aKOHBI COXPAaHEHHUs
MaccChl M 3Hepruu. 3aKoH ABoraapo. MOJSIpHBEII 00BEM Ta30B.
OTHOcuTENbHAs IUIOTHOCTH Ta30B. PacueTsl 1O ypaBHEHUAM
XMMHUYECKHX pEaKUMd C HCIOIb30BaHMEM MAacchl, o0beMa
(HOopMaJIbHbIE YCIIOBHSI) Ta30B, KOJMYECTBA BELIECTBA

Tema 2.2 DNeKTpoNIUTHYECKas
JUCCOLUAIUs M MIOHHBIA 00MeH

Conepxanue yueOHOrO MaTepuaa

=)

Teopus JIEKTPOJIUTHYECKOM JuccoMauu. HonsL.
DNEeKTPONUTHI, HEINCKTPOJIUTHI. Peakuuu WOHHOTO OOMEHa.
CocTtaBiieHre peakiuii HOHHOTO 0OOMEHa MyTeM COCTABJICHUS HX
MOJHBIX M COKpAIlCHHBIX HOHHBIX ypaBHeHUH. KuciaoTHo-
OCHOBHBIE peaKIMK. 3aJaHusl HA COCTABJICHHE MOHHBIX PEaKINil

JlabopaTopnoe 3ansaTme Nel. JlaGopaTtopHas pabota “Tumsl
XUMHUYECKUX peakuuii”. MccnenoBanue TUNOB (IO COCTaBy H
KOJIMYECTBY MCXOIHBIX U 00pa3yIoIIUXCsl BEMIECTB) U MPU3HAKOB
XUMUu4eckux peakuuil. [IpoBenenue peakiuii MOHHOro OoOMeHa,
ONpe/ielieHne  CpeAbl  BOJIHBIX  pacTBOPOB. 3aJaHusd  Ha
COCTaBJIEHUE HOHHBIX pEeaKLUl

KonTpoabnas padora Ne 1. CtpoeHue BenecTsa 1 XUMHYECKHE
peakiumn

OK 01
OK 04

Pa3nen 3. CTpoeHue u CBOIiCTBA HEOPraHMYECKUX BelECTB

16

Tema 3.1. Knaccudukanms,
HOMEHKJIaTypa u CTpOCHHE
HEOPTaHMYECKUX BEIIECTB

Coneprkanne yueOHOTO MaTepuaa

=

IIpenmer  Heopranmueckoid  xumuu. Kiaaccupukanus
HEeOpPraHu4vecKux BemlecTB. [IpocTbie M ClOXHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJIOJKHBIX BCIIIECCTB (OKCI/II[IJI, TUAPOKCHUBI,
KHUCIIOTBI, coyii). B3auMocBsi3p HEOpPraHMYeCKHX BEIIECTB.

OK 01
OK 02

15




ArperatHple  COCTOSHUSI ~ BemiecTBa. Kpucraummueckue U
amMop(HbIe  BemIecTBa. THUMBl KPUCTALIUYECKHX  PEIICTOK
(aTomHas, MOJICKYJISIpHAs, HOHHA, MeTaJUTHYecKas).
3aBUCHUMOCTh  (DM3MYECKMX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOW  PEIICTKH. 3aBHCHUMOCTh XHUMHYSCKOM
AKTMBHOCTHM BEIIECTB OT BHJAa XHUMHYECKOM CBSI3M M THIIA
KpUCTAJUTMYECKOM pereTku. [IpuarHsl MHOrooOpasusi BelecTB

10

IIpakTyeckoe 3ansitne Ne 4. HoMeHki1aTypa HEOPraHUYECKUX
BEILIECTB: HA3BaHUE BEIIECTBA HCXOAS U3 HMX XHUMHYECKOH
(bopMyJBl WM COCTaBICHHE XMMUYECKOH (OPMYJIBI UCXOAS W3
Ha3BaHUs BemecTBa 1o MexayHapoanou (MIOITAK) wmm
TPUBHUAIBHON HOMEHKJIATYypE.

Pemenne  mpakTHYecKMX — 3aJjaHUM MO  KiIaccuUKAIMH,
HOMEHKJIAType U XUMHUYECKUM (opMyjamM HEOPraHUYECKUX
BEIIECTB PA3NIUYHBIX KJIACCOB (YrapHbI ra3, YIJIEKHCIbIM ras,
aMMUaK, raiieHasi U3BecTb, HeralleHas U3BECThb, IUThEBas COJa U
JIpYyTrux): Ha3plBaTh U COCTaBIATH (OPMYJBI XUMUYECKUX
BEILIECTB, ONPEAEIATh IPUHAUICKHOCTD K KJIaccy.

Hctounuku xumudeckol uHpopManuu (CpeacTB MacCOBOM
uHpopmanuu, cets UuTepuer u apyrue). [louck nadopmaiuu mo
Ha3BaHMSM, UACHTU(PHUKATOpPAM, CTPYKTYPHBIM hopMyliaM

Tema 3.2. ®uszuko- XUMHUYECKHAE
CBOMCTBa HEOPTaHUYECKHUX BEIICCTB

Cojeprkanue yueOHOro MaTepuasa

=]

11

Metamapl. OOmwme ¢Qu3nyeckne W XHMHYECKHE CBOWCTBA
wetaioB. CrocoObl  TONMydYeHWs. 3HAYCHUE METALIOB H
HEMETAJIOB B MPHPOJAE M JKU3HEIEATEIHHOCTH YeNOBEKa U
opranu3moB. Koppos3us MeTaljioB: BUIBI KOPPO3WUHU, CIOCOOBI
3alUThl METAJIJIOB OT KOPPO3HUH

12

Hemetanapl. OO0mue ¢u3ndeckue W XUMHYECKHUE CBOWCTBA
HeMeTauioB. Tunuueele cBoiictBa HemeTtayoB IV— VII rpynm.
Krnaccudukanmss m HOMEHKIAaTypa COCIWHEHHWH HEMETaJlJIOB.

OK 01
OK 02
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KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B MPUPOJIE

13

XuMHYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX
BellecTB (OKCHIOB, THAPOKCHIIOB, KHCJOT, COJICH W J1p.).
3aKOHOMepHOCTI/I B HW3MCHCHUU CBOI>'ICTB HpOCTBIX BCUICCTB,
BOJIOPOJHBIX COCTMHEHHM, BHICITUX OKCHJIOB U THAPOKCHJIOB

14

IIpakTnyeckoe 3ansaTme Ne S. CocraBieHue ypaBHEHMH
XMMHMYECKHX PEaKUUHd C y4acTHEM IIPOCTBIX M  CIIOKHBIX
HEOPraHWYECKUX BELICCTB: METAJUIOB M HEMETAUIOB; OKCUIOB
METAJUIOB, ~ HEMETAJUIOB U aM(OTEpPHbIX  DIJIEMEHTOB;
HEOPraHMYECKUX  KHCJIOT, OCHOBaHMM U  amM(OTEepHBIX
TMIPOKCUZIOB; HEOPraHMYECKHX COJIEH, XapaKTEPHU3YIOIIHUX HX
CBOMCTBA. Pewenne IIPAaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA, COCTaB, IOJYYCHHE H
0e30MacHOEe  HCIIOJIb30BAHWE  BAXKHEHMIIMX  HEOPraHMYECKHX
BEIIECTB B ObITY M IPAKTUYECKOH 1eATEIIbHOCTH YEJIOBEKa

Tema 3.3. Nnentuduxanus

Copeprxanne y4eOHOT0 MaTepurana

N

HCOPraHNYCCKUX BCIICCTB

15

JlaGopaTtopnoe 3amsitue  Ne2.  JlaGoparopnas  pabota
«nerTrdukamnys HEOPraHUISCKUX BEIIECTBY.

Pemienue skcriepuMeHTaNBHBIX 3a/1a4 [0 XMMUYECKHM CBOMCTBaM
METAJUIOB W HEMETAJUIOB, IO PACIIO3HABAHHWIO W TIOJNYYCHUS
COEJIMHEHUI METAJIJIOB U HEMETAJIJIOB.

Nnentnduxanys HEOPraHWYECKUX BEIIECTB C HCIOIH30BAHHEM
X (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknuii. KadecTBeHHbie peakumu Ha cyibdar-, kKapOoHAT- U
XJIOpUA-aHNUOHBI, HA KATUOH AMMOHUS

16

KonTpoasHnas padora Ne 2. CoiicTBa HEOPraHMYECKHUX
BELIECTB

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKNX BelleCTB

24

Tema 4.1. Knaccudukanusi, ctpoeHue ‘

| Copneprkanue yueOHOro MaTepuana
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1 HOMCHKJIATypa
OpraHN4YCCKUX BCUICCTB

17

IlosiBiieHHe W pa3sBUTHE OPraHMYecKOW XMMHH KAaK HAyKH.
IIpeamer  opraHnuuyeckod  XumMuu. MecTto U 3HA4YCHHUE
OpraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOCHHE KaK IOPANOK COCAMHEHHMS aTOMOB B
MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTU. OCHOBHBIE

IIOJIOXKEHUSI TEOPUM XUMHUYECKOIO CTPOEHUS OpPraHU4ECKUX
coequHennii A.M. bytnepoBa. YriepoaHbii

CKEJIET OpPraHUYEeCKOM MOJIEKYJIBL. 3aBUCUMOCTb CBOWCTB
BELIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYII.

N3omepust 1 uzomepsl. [loHsTHE 0 (PyHKIMOHANBHOW TpymIIe.
Panukan. [TpuHLIHATIBL KJaccupukanum OpPraHUYECKUX
COCIMHECHMUI.

Me:xnyHaponHas HOMEHKIATypa W IPHHLHUINBl HOMEHKJIATYpPBI
opraHvueckux coenuHeHuil. IlonsTue 00 a3oTconepKalmx
COEMHEHUsX, OMOJIOTNYeCKH aKTHBHBIX BellecTBax (yrieBojax,
JKUpax, Oenkax M Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX
(MOHOMED, HOIUMEP, CTPYKTYPHOE 3BEHO)

OK 01

Cemectp Ne I

38

18

IpakTnyeckoe 3ansitue Ne 6. HomeHnkiarypa opraHU4ecKux
COCIMHEHUM  OTHENbHBIX KJIACCOB (HachIIIEHHBIE,
HEHACBILICHHBIE M apOMAaTUYECKHE YIVIEBOAOPOJBI, CIHPTHL,
(beHOIbI, aNbIeru/bl, KETOHBI, KAPOOHOBBIE KMCIOTHI U JIp.)

CocraBieHre TOJHBIX M COKPALEHHBIX CTPYKTYPHBIX (OpMys
OpraHMYEeCKHX BEUIECTB OTACJBHBIX KJIACCOB, HCIOJB3Yys HX
Ha3BaHMs II0 CHUCTEMATUYECKOM M TPUBHAJIBHON HOMEHKIATYpE
(oTHIIEH, aleTHIICH, TIHMLEPHH, (eHol, popMabIeru, yKCyCcHas
KHCTOoTa,  rumuH).  PacueTsl  mpocteifmelr  GopMyisl
OpraHMYECKON MOJIEKYJIbI, UCXOJsl U3 3JIEMEHTHOro cocTana (B %)

OK 01

Tema 4.2. CpoiicTBa OpPraHMYECKHUX
COCTUHEHUN

Copneprkanue yueOHOTro MaTepuana

10

19

DUBNKO-XUYNYECKHE CBOWCTBA OPraHUYECKHX COCJIMHEHUH
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OTACTbHBIX  KiIaccoB  (OCOOCHHOCTH — KiacCHpUKAIMH |
HOMEHKJIATYpbl BHYTpPH KJIacca; TOMOJOTMYECKHHA psii U oOImas
dopmyna; wu3oMepus; (PHU3MUYSCKHE CBOWCTBA, XHMHUYECKHE
CBOWCTBA; CIIOCOOBI MOTYICHHUS):

— mnpeleJibHbIE YIJIEBOAOPOAbI (aJKaHbl W [UKIOATKAHbI).
FopeHI/Ie ME€TaHa KaK OJUH U3 OCHOBHBIX HCTOYHHKOB TCIlJIa B
NPOMBIIIUICHHOCTA U OBITY. CpoiicTBa  TPHUPOTHBIX
YIJCBOJOPOOB, HAXOXKICHHE B MPUPOJEC W NPUMCHCHHE
AJIKAHOB;

20

— HempeaeJbHble (JIKEHbI, aJKUHBlI U QJIKAJAUCHBI) U
apoMaTHuecKue yriieBoaopoasbl. ['opeHue aneTuieHa

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JUJISi CBAPKH M
PE3KH METaJNIOB

21

— KHCJOpojAcoAepKalue coefuHeHuss (CUPTHl U (EHOIBI,
KapOOHOBBIE KHUCIOTHI U 3(UPHI, ambIAETUIBl U KETOHBI, JKUPBI,
yFJIeBOI[I)I). HpaKTI/I‘IeCKOC IMPUMCHCHUC STHUJICHTJIMKOJIA,
[JIMLIEPUHA, (benona. [Ipumenenue dbopMmanbaeruaa,
aleTANIb/IETU/Ia, YKCYCHOW KHUCIOTh. MblIa Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT. Morolie CBOWCTBA MbLa

22

— a3oTcojep:Kallue coelMHEeHUsl (aMUHBI U AMUHOKHCIIOTHI,
Oenku). BricokoMoOsIeKYJIsIPHBIE COeIMHEHHs (CHHTETHYECKHE
1 OHMOJIOTMUYECKU-aKTUBHEIC). MOHOMEp, TMOJIUMEp, CTPYKTYPHOE
3BeHO. [lonuMmepu3anus STHIICHa KaKk OCHOBHOE HATIPaBJICHUE €ro
HCIIOJTb30BaHUS.

[eHeTnueckass  CBA3b  MEXAY  KIacCaMH  OPTaHUYECKHX
COECIMHEHUI

23

IIpakTnyeckoe 3ansitme Ne 7. CBoiicTBa OpraHUYecKUX
COETMHEHUI OTJIEIbHBIX KJIaCCOB (TpuBHanbHAsS u
MCXKAYyHapoaHasa HOMCHKIJIaTypa, XUMHNYCCKHUEC CBOfICTBa,
CrocoObl TMOJYUYeHHUs): TIpeAesIbHbIC (JIKaHBl U IUKJIOAJIKAHBI),

OK 01
OK 02
OK 04
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HempeaenbHble  (AJIKeHbl, aJKUHBI M QJKaAHeHBl) U
apOMaTUYECKUE YIIIEBOJOPObI, CIUPTHI U (DEHOIIbI, KAPOOHOBEIE
KUCIIOTBI ¥ 3(QUpHL, adbJeTUABl W KETOHBI, aMHHBI U
AMHHOKHCIIOTHI, BBICOKOMOJICKYJISIPHbIE COSAMHEHU. 3a1aHus Ha
COCTaBJICHHE YPAaBHCHHH XHMHUYCCKHX PEAKIHi C ydacTHeM
OpPraHMYECKHX BEUIECTB HA OCHOBAHUH UX COCTABA M CTPOCHHS

24

JladopaTtopnoe 3anstue Ne 3. JlaGoparopnas pabora
“IIpeBparlieHust OpraHMu4eCKUX BELIECTB IIPY HArpEBaHUU'".
[Tomyuenue sTHiIeHa M U3y4yeHHE €ro CBOMCTB. MojenupoBaHue
MOJIEKYJT ¥ XWMHUYECKHUX TPEBPALICHUN Ha TpUMEpe dTaHa,
JTUJICHA, alleTUJIEHA U Jp.

Tema 4.3. Wnentndukamus
OpPraHMYECKHX BEIECTB, X 3HAYCHUE
U TpUMEHeHHe B OBITOBOW U
MPOM3BOACTBEHHOW  JICATEIBHOCTH
YyeJI0BeKa

Coneprkanue yueOHOro MaTepuaa

25

Buoopranuyeckue COeIMHEHMS. IIpumeneHne 51
Ouonoruueckas poib  yriaeBogoB. OKHCIEHHE  YIJIEBOJOB
WCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OO65acTH NMPUMEHEHHUS
aMMHOKHUCIIOT. [lpeBpaimieHus O€NKOB MHUIIM B OpraHU3MeE.
buonoruueckue pyHkuuu 6enkoB. buonornyeckue QyHKIMH
XHpoB. Ponb opraHnueckol XuMMUM B pelICHUHM MpodiieM
MUILEBON 0€30MaCHOCTH

26

Posib  opranuyeckoid XMMHM B  pEIICHUH  MpoOseM
OSHEPTreTUYECKOW  O€30MacHOCTH, B  PAa3BUTUM  MEIUIIUHBI,
CO3JJaHUU HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHHUKOB SHEPTUU
(anmpTepHAaTUBHBIE UICTOYHUKH 3HEprun). OnacHOCTh BO3ECHCTBUS
Ha OJKHMBBIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTACIIbHBIX
KJ1accoB (YIJIEBOAOPOBI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE
MPOU3BOAHBIC, ATBACTUJIBI U JIP.), CMBICH MOKa3aTess IpeleabHO
JIOTTYCTUMON KOHIEHTpalluu

27

JlabopaTtopnoe 3ansitue Ne 4. JlaboparopHas pabora:
“Unentudukanys OpraHUYECKUX COCAMHEHUH  OTACIBHBIX

OK 01
OK 02
OK 04
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KJIacCOB”’ Nnentudukanus OpraHUYEeCKHUX COETUHEHUH
OT/ACJbHBIX KJAcCOB (HAa TMpUMepe aibJerujioB, Kpaxmana,
YKCYCHOH KHCJIOTBI, O€JTKOB M T.M.) C MCIOJb30BaHUEM HX
(UBUKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KadeCTBEHHBIX
peaknuii. JleHaryparuss Oenka TIpu HarpeBaHuu. l[BeTHbIE
peakiuu OenkoB. BO3HMKHOBEHHE aHAIMTUYECKOTO CHTHANIA C
TOYKM 3pEHUS] XMMHUYECKMX TMPOLECCOB TNPU MPOTCKAHUH
Ka4yeCTBEHHOW pEaKIM{, MO3BOJSIOMEH HACHTU(PHUIMPOBATH
MPEJJI0’KEHHBIE OPraHUYECKHE BEIIECTBA

28

Kountpoabnas padora Ne 3. CTpykTypa U CBOICTBa
OpraHNYeCKHX BEIIECTB

Pazgen 5. Kuneruueckue u TepMOAUHAMUYECKHUE

3aKOHOMEPHOCTH MPOTEeKAHUSI XUMHUYECKHX pPeaKnuii

CKOpOCTh XMMUYECKUX PEaKIINil

Copepxanue yueOHOTo MaTepualia

N

XUMHUECKOE PaBHOBECHE 29

CkopocTh peakinuu, ee 3aBHCMMOCTb OT Pa3JIHYHBIX
(¢akTopoB: NpPUPOIBI pearvpyrNIMX BEIIECTB, KOHIICHTpaIUU
pearupyroIrx BelecTB, TEMIEPATyPhl U TJIOMIATU PEAKIIMOHHON
MoBepXHOCTU. TernoBble A3G(HEKTh XUMUUYECKUX PEAKIIUA. DK30-
Y SHAOTEPMUYECKUE, PEAKIIUH.

OOparuMocTh peaknuii. XHMHYECKOE PaBHOBECHE H  €ro
CMEILIEHNE 01 IEHCTBUEM PA3INYHBIX (PAKTOPOB (KOHIIEHTpALUS
peareHTOB WJIM TPOJIYKTOB pEaKIMH, JaBJICHHUE, TeMIlepaTypa)
JUISL CO3/IaHMsI ONTUMAJIBHBIX YCIOBUN MPOTEKAHUSI XUMUYECKUX
npoueccoB. [Ipunnun Jle [latense

30

IIpakTnyeckoe 3ansitue Ne 8. Pemenue mnpaxtuko-
OpPUEHTUPOBAHHBIX 33/IaHUN Ha aHAIHU3 (DAKTOPOB, BIHSIOMIUX HA
W3MEHEHUE CKOPOCTH XHMHUYECKOW pEakiuu, B T.4. C MO3UIUM
HKOJIOTHYECKHU TEIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOU
NEATeTbHOCTH B LENSAX COXPAHEHUsS CBOETO 3/I0POBbS U
OKPYXKAIOIIEH TPUPOJTHON CPEJIBI.

OK 01
OK 02
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Penienue nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU HA MPUMEHECHHE
npunuuna Jle-lllarenbe i HAXOXKIAEHUS  HANpPaBJICHUS
CMCIIICHUS pPABHOBECUS XMMHUYECKOM peakuud W aHajau3
(haKkTOpPOB, BIHSIONIUX HA CMEIIEHIUE XUMUYECKOT'O PABHOBECHS

Pa3nes 6. PacTBopbl

Tema 6.1. Ilonsarue o pacTBopax

Copnepxanne yueOHOro MaTepuasa

[\®]

31

IpakTuyeckoe 3anaTue Ne 9. PactBopenHue kak (HuU3HMKO-
xuMuueckuid mpouecc. PactBoprl. CrnocoObl MHpUTOTOBICHUS
pactBopoB. PacTtBOopuMOcTh. MaccoBast 10Js1 PacTBOPEHHOIO
Bemectea. CMbIcn  moOKazaTens  OPeAesibHO  JIOIyCTUMOM
KOHIIEHTPAllUH M €r0 HCIOJIb30BAHUE B OLIEHKE JKOJIOTMYECKOMN
0€301MacHOCTH.

[TpaBmiia 3KOJOTHYECKH 11e1ecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JNEATEIBHOCTH B LEJSAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYXaIIIEH MNPUPOJHON CpeAbl, OMACHOCTh BO3JCUCTBUA HA
YKUBBIE OPraHU3MBbl ONPEIETICHHBIX BEIIECTB.

Pelienne mpakTHKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN Ha
pacTBOPBI, HCIIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHOM
JICSITENIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 07

Tema 6.2. UcciaemoBaHue CBOICTB
pacTBOpOB

Cogepxanue yueOHOTo MaTepualia

32

JlabopaTtopnoe 3anmsaTme Ne 5. JlaGopatopHas pabota
«[TpuroToBrneHne pacTBOPOB».

[IpuroroBnenue  pacTBOpoB  3amaHHOM  (MmaccoBoil, %)
KOHLIEHTpaLUH (C MPaKTHKO-OPUEHTUPOBAHHBIMH BOIIPOCAMH) U
OTIpeNIeICHNE Cpeibl BOJHBIX PAaCTBOPOB.

Pemenue 3a1a4 Ha MPUTOTOBIICHHE PACTBOPOB

OK 01
OK 02
OK 04
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IIpodeccuonaIbHO-OpHEHTHPOBAHHOE COJIEPKAHUE
(coneprkaHue NPUKJIATHOTO MOTYJIS)

Pa3znen 7. Xumusi B ObITY M IPOU3BOACTBEHHOM 1€ITEJIbHOCTH YeJI0BEKa

Xumus B OBITY U
MPOU3BOJICTBEHHOW  JIEATEIHHOCTH
YeroBeKa

Copepxanue yueOHOro Marepualia

=)

33

HoBeililumne n0CTH:KeHUS] XMMUYECKONH HAYKM M XUMHYECKOM
TexHoJaoruu. Ponp xumum B oOecrieueHus 3KOJOTMYECKOH,
HHEPreTUYECKO W  MUIIeBOH  0Oe30MacHOCTH,  Pa3BUTUHU
MEIHUIIAHEL.

\9)

34

IIpakTuyeckass padora Ne 10. IIpaBuna mnoucka M aHaIW3a
XMUMUYECKON MH(OPMAILMKN U3 pa3IUYHbIX UCTOYHUKOB (HAay4Has
u  ydeOHO-Hay4yHas  JUTepaTypa, CpelICcTBa  MacCOBOM
uHpopmanuu, cerb HMurepHer). [IpuMeHeHHe XHUMHMYECKHX
BELIECTB U TEXHOJIOTMM ¢ yueToM Oyayuieil npodeccuoHaabHON
JeSITETIbHOCTH.

35

IIpakTuyeckoe 3anaTue Ne 11. [lomck M aHanu3 KeucoB o
IIPUMEHEHUH XHMHMYECKHX BELIECTB M TEXHOJOTMH C YUYETOM
Oyymiei mpodeccuoHaTbHON NeATeTLHOCTH.

3amura: [IpencraBnenue pe3ynbTaToOB pelIeHUs KeWcoB B opme
MHHH-J0KJIaJa C Tpe3eHTaluen

OK 01
OK 02
OK 04
OK 07

JAudpepeHnpoBaHHbIN 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YYEBHOM
TV CTUTILIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanmzamuss mporpaMMbl  yueOHOW TUCHUIUIMHBI TpeOyeT Haaudus
y4eOHOro KaOMHEeTa XUMMUU U /W Y4eOHOU XMMUYECKOM J1abopaTopHH.
O6opynoBanue yueOHOT0o KaOMHETA:
- T0CaJI0YHbIE MECTA MO KOJUYECTBY 00YUYaIOIINXCS;

pabouee MecTo MpernoaaBaTes;

- y4eOHO-METOANYECKUN KOMIUIEKC MO AUCIUILINHE;

- HabopbI IapOCTEPKHEBBIX Mozenei MOJIEKYI, MOJEJH
KPUCTAINTIMYECKUX PEIIETOK, KOJUICKIIMM TPOCTBHIX M CJIOKHBIX BEIIECTB W/WIHU
KOJUICKIIMM TIOJIMMEPOB, KOJUJICKIMM TOPHBIX MOPOJ W MHUHEpaloB, TalnuIa
MenneneeBa, yueOHble GUIbMBI, IIU(PPOBBIE 00pa30BATEIbHBIC PECYPCHI.

Texaudeckue cpecTBa 0OyUeHUS:

- NEpPCOHAIbHBI KOMIIBIOTEp C JMIEH3MOHHBIM IPOrPAMMHBIM
oOecrIeueHNEM;

- TPOEKTOP C IKPAHOM;

- TIPUHTEP.

O6opynoBanue  n1abOpaTOpuU:  MEH3YpKH,  TMHIETKU-KareIbHUIIbI,
TEPMOMETPBI, MUKPOCKOII, JYMbl, PEIMETHbIC U MOKPOBHBIE CTEKJA, MJIAHIIETHI
JUIS KamneJNbHBIX peakiui, (uibTpoBalibHasi Oymara, MPOMBIBAJIKH, CTCKJISIHHbBIC
npoOUpKHU, PE3UHOBBIE TMPOOKH, HAOOP PEAKTHBOB, CTEKJSHHBIC TMaJOUKH,
MITATUBBl JIJI1 MPOOUPOK, MEPHBIC MWIMHAPHI, BOPOHKH CTEKJISIHHBIEC, BOPOHKHU
nenutenbubie uauHApudeckue(50-100 mut), crynku ¢ mecTtukoMm, (apdoposbie
Yaliky, MHHIETH, (GUIBTPHl OyMakHble, BaTa, Mapis, YacOBbIE CTEKJIA,
AIIEKTPOIUIUTKHY, TA0OPATOPHBIE IITATUBbI, CIUPTOBBIE TOPETKU, CIIHYKH, TPUOOD
JUTSI TIOJTyYEHUS Ta30B (MM MPOOUPKA C Ta300TBOJHOM TPYOKOI), AepKaTeIN s
POOUPOK, CKIISTHKH JIJISI XPAHCHUS PEaKTHUBOB, Pa3/IaTOYHbBIE JTOTKH, XUMHUECKHE
CTaKaHbl, IINATENIU, TUTEIbHbIC IIUIIIbI, MEPHbIC MPOOUPKU, MEpPHBIC KOJIOBHI,
CTEKOSIHHBIC TIAJIOYKH, KOHWYECKHE KOJIOBI [IJIi TUTPOBAHUS, HWHIUKATOPHBIC
noJiocku st ompenenenuss pH wu  crangapTHas WHIWKATOpHAs — IIIKaja,
YHUBEPCAIbHBIA  WHIUKATOP, THUIETKH, OlOpeTku, 1abopaTOpHBIM  BECHI,
CYIIWJIBHBIN mIKad U Jp.
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4. ”THOOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA

4.1 OcHOBHBIE IeYaTHbIE U (WJIH) JIEKTPOHHbIE U31aAHMS:

O-1. Pymsuruc, I'. E. Xumus: 6a30Bblii ypoBeHb: yueonuk / I'. E. Pynsuruc,
®. I'. ®enpaman. — Mocksa: IIpocsemenue, 2024. — 336 ¢. — ISBN 978-5-09-
111351-8. — TekcT: a5ekTpoHHBIN // JlaHb: 37IEKTPOHHO-OMOIMOTEUHAs CUCTEMA.

— URL: https://e.lanbook.com/book/408677 (mara obpamenus: 20.01.2025). —
PexxuMm nocrymna: mist aBTOpr3. OJIb30BaTEIICH.

4.2 JlomosHUTe/NbHbIE Te4YaTHbIe W (MJIM) JIEKTPOHHbIE HW3IAHUA
(3J71eKTPOHHBIE pecypcehl):

H-1. Ta6puensu, O.C. Xumusi: yuyeOHUK ISl CTY[A. YUPEKIECHUU CPE.
npod. obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 12-e uza., crep. — M.:
N3narenbckuil eHTp «Akagemus», 2014. — 336 ¢., [16] .

J-2. Xumusi: mpakTUKyM: yde0. mocobwe sl CTy. YUpexACHHUM cpej.
npod. obpazoBanusa / [O.C. I'abpuensn, U.I'. Octpoymos, C.A. Crnankos, H.M.
Hopodeera]; nox pen. O.C. I'abpuensina. — 4-e uza., crep. — M.: U3narenbckuii
neHTp «Axkanemus», 2015. — 304 c.
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOMN
JANCIIUIIJINHBI
KoHTpons u olleHKa pe3yJbTaTOB OCBOCHUSI Y4YEOHON JUCIUIUIMHBI

PaCKPBIBAKOTCA

yepe3

AUCHUIIIIMHAPHBIC

pe3yabTaThl,

HAIIPpAaBJICHHBIC  Ha

dbopmupoBaHrue OOMMX M MPOPECCHOHANBHBIX KOMIIETEHIIMA MO paszienaM Hu

TEMaM COJIepKaHusl y9eOHOTO MaTepHaia.

Oo6mme/nmpodec-
CHOHAJIbHBbIE
KOMIIeTeHIIH T

Pazngen/Tema

Tun oueHOYHbIX MEPONPUATHH

Paznen 1. OcHOBBI CTpoOeHUS
BEILECTBA.

OK 01

Tema 1.1. Crpoenue aTtoMoB
XUMHYECKUX  DJIEMEHTOB U

IIPUPOJA XUMUYECKOH CBS3U

1. Tect «CtpoeHue aTOMOB
XUMHMUYECKHUX D3JIEMEHTOB U IpHUpOJa

XUUUYECKOU CBI3W.

2. 3a7a4yy HA COCTABJICHHE XUMHYCCKUX
bopuyn
(oKCHIOB,
T.IL.).

COCIMHEHUN
TUAPUZIOB U

JBYXaTOMHBIX
CyIb(pHIOB,

3. 3amaHusg Ha  HMCIIOJIL30BaHUE
XUMHYECKOM CHMBOJMKHA W Ha3BaHHI
COeTUHEHMI 10 HOMEHKJIaType
MEKTYHAPOIHOTO cor03a
TEOPETUYECKON U MPUKIIAJHON XUMHUU U
TPUBUATIBHBIX Ha3BaHWUM JUIS
dbopmyn
JIBYXaTOMHBIX COEAMHEHUN (OKCHUJIOB,

COCTaBJICHUS  XMMHUYECKHUX
Cynb(UI0B, THAPUAOB U T.I.) U APYTUX
HEOPraHUYECKUX COEIMHEHU N

OTACJIBHBIX KIIaCCOB

OK 01
OK 02

Tema 1.2.
3aKOH |

[lepuoanueckuii
tabmuma  JI.W.
MeHneneeBa

1. Tect «MerTannuyeckue /
HEMeTaJlJInueCKHe CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh U CPOACTBO K
ANEKTPOHY XHWMHYECKHX DJJIEMEHTOB B
COOTBETCTBME C HX DJIEKTPOHHBIM
CTPOEHHUEM u MOJ0KEHIEM B
MEPUOJUYECKON CHUCTEME XHUMHYECKHX

snemenToB .M. MenaeneeBay.

2. [IpakTnueckue  3agaHus  Ha

YCTAHOBJICHHUEC CBA3U MCKIAY CTPOCHHUEM
aTOMOB

XHUMHUYCCKHUX DOJICEMCHTOB H
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NEPUOIUYECKUM M3MEHEHUE U CBOWCTB
XMMHUYECKMX  3JEMEHTOB U HX
COCMHEHUH B  COOTBETCTBUH  C
nosioxxenueM Ilepuoanueckoii cucreme.

3. [IpakTUKO-OpHUEHTUPOBAHHBIC
TEOPETHUCCKHUE 3aJaHUS Ha
XapaKTepU3aLHUIO XHUMHYECKHUX
3JIEMEHTOB: «MeTainyeckue /
HEMETAJJINYECKHUE CBOIJCTBA,
AIEKTPOOTPUIIATEIIBHOCTD U CPOACTBO K
AJNIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C WX DJIEKTPOHHBIM
CTPOCHHEM U MMOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME XHMHYECKUX
anemenToB JI.1. MengeneeBay

Paznpen 2. Xumnueckue | KonrponsHas  pabora  «Ctpoenue

peakuuu BELIECTBA U XUMHUYECKHUE PEAKLIUN

OK 01 Tema 2.1. Tunsl xumuueckux | 1. 3agaum Ha cocTaBlieHUE ypaBHEHUN
OK 04 peaxkuuii peaKuuid:

— COEZIMHEHUS, 3aMellleHus,

pa3ioxeHus, o0OMeHa;

— OKHCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX peaxiui c
MCIIOJIb30BaHUEM METO]1a JIEKTPOHHOTO
OanaHca.

2. 3ajaym HaA pacyeT Macchl BEIIECTBA
wim o0béMa Tra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce WIN
00BEMY OJHOTO W3 YYaCTBYIOUIMX B
peaKIMy BEIIECTB;, pPacU€Thl MacChl
(o6béma,  KonmMYecTBAa  BEIIECTBA)
IPOAYKTOB pEaKIMH, €CIM OJHO U3
BCIICCTB UMCCT NIPUMECCHU

OK 01 Tema 2.2. Dnextponutudeckas | 1. 3ananus Ha COCTaBJICHUE
OK 04 JUCCOLMANMs W HWOHHBIM | MOJIEKYJIIPHBIX M HOHHBIX PEAKLIUN C
oOMeH y4acTHeM KHCIIOT, OCHOBAaHUMN U COJEH,

YCTaHOBJICHUE W3MEHEHUSI KUCIIOTHOCTH
CpeIbl

2. Jlaboparoprass pabora "Twurbt
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XUMHYECKHUX peakui”

Pasznen 3. Crpoenne wu

CBOMCTBA HEOPraHUYeCKHUX

BeIeCTB

KonrponsHas  pabora  «CBoiicTBa

HCOPTaHNYCCKUX BCIICCTB»

OK 01

Tema 3.1.
HOMEHKJIaTypa |

Knaccudukanus,
CTpOCHHUE
HEOPraHMYECKUX BEIICCTB

1. Tect «Homenknatypa 51

Ha3BaHWE HEOPTraHUYECKHX BEIIECTB
UCXOS U3 MX XUMHUYECKOU (POpMYJIbI
WIH COCTaBJICHHE
dbopMynbl  WCXOons U3 Ha3BaHUS

BC€IICCTBA 110 Me)KﬂyHaPOHHOﬁ nin

XUMHUYECKOHU

TPUBHUAIBHON HOMEHKJIATYPE.

2. 3agaun Ha pacyeT MacCOBOU
07 (Macchl) XUMHYECKOTO JJIEMEHTa
(coeauHEeHUsT) B MOJIEKYJE (CMECH).

3. [IpakTuueckue  3agaHus 1O

KIacCU(PUKAMK, HOMCHKJIAType H
XUMUYECKUM dbopmynam
HEOPTraHMYECKUX BEIIECTB Pa3JIMYHBIX

KJIaCCOB.

4. [IpakTnueckue  3agaHus  Ha
ompeneNieHne XUMHUYECKONH aKTHBHOCTH
BEIIECTB B  3aBUCHMOCTH  BHJA
XUMHUYECKOU CBSI3U u TUTA

KpHCT&J’IJ’IH‘ICCKOﬁ PCUICTKH

OK 01
OK 02

Tema 3.2.
XUMHUYECKUE

duzuko-
CBOMCTBA
HGOpFaHI/I‘IGCKI/IX BCIICCTB

1. Tect «OcobeHHoCTH
XUMHYECKUX CBOMCTB OKCHOOB, KHCIOT,
OCHOBaHMHU, aM(pOTEPHBIX THIPOKCUIOB

U COJIE»

2. 3amanus Ha
YPaBHEHUN XUMHUYECKMX peakluil ¢
y4acTMEM  IPOCTBIX U CIIOXKHBIX
HEOPraHUYECKUX OKCHUJIOB

COCTaBJICHHC

BELIECTB:
METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX
DIIEMEHTOB; HEOPTaHWYECKHX KHUCIIOT,
OCHOBaHUH 51 aM(pOTepHBIX
TUJIPOKCHUIOB, HEOPTAHUYECKUX COJIEH,
XapakTepU3ylIIUX UX CBOWCTBA U

CIIOCOOBI IMMOJIy4YCHU.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
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TCOPCTUUCCKUEC 3aJaHUs Ha CBOMCTBA U
MOJIYYCHNEC HCOPIraHUYICCKUX BCIICCTB

OK 01
OK 02
OK 04

Tema 3.3.
HEOPraHMYECKUX BEIICCTB

WNnentudukarus

1. IIpakTHKO-OpUEHTUPOBAHHbIE
3a/laHusl TI0 COCTABJIECHUIO XUMUYECKUX
peakuuii ¢ y4acTHeM HEOpPraHMYECKUX
BEUIECTB, HUCIOJIb3YEUBbIX I HX

UICHTU(UKAITIY.

2.JIaGopaTopHas pabora:

“Unenruduxanus HEOPTaHUYECKUX

BEIIeCTB”

Pazpen 4.
CBOJiCTBa
BelleCcTB

Crtpoenue wu
OpPraHu4YecKux

Kontponbnast pabora «CtpoeHue u
CBOWCTBA OPraHMYECKUX BEIICCTBY

OK 01

Tema 4.1.
CTpOEHUE U

Knaccudukanus,
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

l. 3ananus Ha COCTaBJICHHE
Ha3BaHUN OPraHUYECKUX COEIMHEHUI
[0 TPUBHAIBHOM WIIA MEXIYHAPOIHOU
CHCTEMATUYECKON HOMEHKIIAType.

2. 3aganus Ha
MOJIHBIX U COKPAUIEHHBIX CTPYKTYPHBIX
bopmyn OpraHUYECKUX BEILIECTB
OTJCIBHBIX KJIACCOB.

COCTaBJICHUC

3. 3amauu Ha omnpeaeneHue
npocrteimeld GopMysIbl OpraHUYECKOM
MOJIEKYJbI, HCXOAS U3 DIEMEHTHOIO

cocrtana (B %)

OK 01
OK 02
OK 04

Tema 4.2.
OPTraHUYECKUX COCTUHEHUIN

CaoiicTBa

l. 3aganus Ha COCTaBJICHUE
YPaBHEHUN XHMHUYECKUX PEAKIUN C
y4acTHEM OPTaHMYeCKHX BEIIECTB Ha

OCHOBAaHHHU UX COCTaBa U CTPOCHUS.

2. 3ananus Ha COCTaBJICHUE
YpPaBHEHUN  XMMHYECKMX  pEaKkIui,
WJUTFOCTPUPYIOIINX XUMHUYECKHE
CBOMCTBA € y4YeTOM MEXaHHU3MOB
NPOTEKaHUs  JIaHHBIX  peakuud u
FEHETHUYECKON CBS3M  OpPraHWYecKUX

BCUICCTB PAa3HbIX KJIIACCOB.

3. Pacuernoe 3a7a4u o

YPaBHEHUSIM pEaKUUid € y4acTHEM

OpTraHN4YCCKUX BCIICCTB.
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4. JlaboparopHas paboTa
“ITpeBpalieHs] OpPraHNUYECKUX BEIIECTB

IIPU HarpeBaHuu”

OK 01 Tema 4.3. HWpentuduxanus | 1.IlpakTuko-opueHTUpOBaHHbIE
OK 02 OpPraHMYECKUX BELIECTB, MX | 3aJJaHUs [0 COCTABJICHUIO XMMHUUYECKHX
OK 04 3HQYEHWE W TMPUMEHEHHUE B | peaklMil C Y4YacTHEM OpPraHUYECKUX
OBITOBOIA U | BEIIECTB, B T.4. UCHOJb3YEMbIX ISl MX
MIPOU3BOACTBEHHOMN uaeHTU(DUKAIIH B OBITY u
JIeATETLHOCTH YeJIOBEKa MPOMBIIUIEHHOCTH.
2.JIaboparopnast pabora:
“Unentudukanus OPraHUYEeCKHUX
COEIMHEHUH OTJEIbHBIX KJIACCOB™
Pasnen S. Kunernyeckue u
TepMOAMHAMHYECKH e
3aKOHOMEPHOCTH
NMPOTEeKAHUS XHMHYECKHX
peaxuui
OK 01 CxopocThb xuMHueckux | [IpakTuKo-opreHTUPOBAHHbBIC
OK 02 peakuuii. XHUMHUYECKOE | TCOPETUYECKUE 3aJaHUs Ha aHaIu3
paBHOBeCHE (bakTOpoB, BIUSIONIMX HA HW3MEHEHUE
CKOPOCTHM  XHMHMYECKOM  peaKIuu.
[IpakTuKO- OPUEHTUPOBAHHBIC 3aJAHUS
Ha  mpuMmMeHeHue  npuHimna - Jle-
MIaTense TS HaXOXKICHUS
HaIpaBJI€HUSI CMEIIECHUS PAaBHOBECHS
XUMHUYECKOW  peakiuu W  aHaIu3
(GakTOpoB, BIUSIOUIMX Ha CMEIICHHE
XUMHUYECKOTO PaBHOBECHUS
Paznen 6. PactBopnl
OK 01 Tema  6.1. Ilomsatme o | 1. 3agaun  HA  NPUTOTOBJICHHE
OK 02 pacTBopax pacTBOpPOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHOE 3aJaHMsl Ha JAMCIEPCHbIE
CHUCTEMBI, HCTOJb3yEeMbIE B OBITOBOUN U
MIPOU3BOACTBEHHOMN JIeATETbHOCTH
YeJIoBeKa
OK 01 Tema 6.2. HccnenoBanme | JlabopartopHas pabora
OK 04 CBOICTB PacTBOPOB “IIpuroToBiaeHue pacTBOPOB”

Pazgen 7. Xumusi B ObITY M
NMPOU3BOJACTBEHHOM
AeATeJLHOCTH YeI0BeKa

3ammra Kernca
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OK 01 Xumust B OBITY u | Ketic (c Y4ETOM Oymytiei
OK 02 IIPOU3BOACTBEHHOMN npohecCHOHANBEHOU NESTEILHOCTH)

OK 04 JIeSITEILHOCTH YeI0BeKa

OK 07
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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