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1. ObLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJABHOMN JUCHUILIUHBI «XUMUS»

1.1. MecTO AUCHUNIMHBI B CTPYKTYpPe OCHOBHOH NMpo(eccnoHabLHOI 00pa3oBaTelbHOM
NporpamMmbl

Oo6meobpazoBatenbHas guctumuimHa OJ1.12  «Xumus» sBisercss 00s3aTebHON  YaCThIO
0011e00pa3oBaTeNbHOrO MHKIa oOpa3zoBarenbHOM mporpammel B cootBeTcTBuu ¢ ®I'OC CIIO mo
cnenuanbHOoCcTH 38.02.01 DxoHOMMKA M OyXTanTEepCKU y4eT (110 OTPacisim).

TpynoeMKoCTh AUCHUIUIMHBI «XUMHUsD» Ha 0a30BOM ypOBHE COCTaBJseT 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIif MOAYJB (6 pa3esoB) U 8 YaCOB — MPHUKIIATHON MO Tyb (1 pa3ae), BKIFOYArOIHi
MIPAKTUKO-OPUEHTHPOBAHHOE COZepKaHNe KOHKPETHOM Mpodeccruu WK CeUualbHOCTH.

[TpuknanHoit MOIYNb BKIIOYAET OAMH pasnen. Pazgen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM
JEATEIbHOCTH YEJIOBEKa» Pean3yeTcs I BCEX CIEUUaIbHOCTEN HAa MaTepuaie KecoB, CBA3aHHBIX
C DKOJIOTUYECKOH O€30MacHOCThI0 U OLIEHKOM IOCHEeACTBUI OBITOBOM W TNPOU3BOACTBEHHON
JeSITeNIbHOCTH, TI0 OTpacisM OyayIiei mpodeccnoHalbHOM eATeNbHOCTH 00YYaroIIXCs.

1.2. Hean u muiiaHupyemble pe3yabTATbl 0CBOCHHUS IMCUMILIHHBI

1.2.1. Hequ 1 32124 JUCHUILIHHBI

dopmupoBaHue Yy 00ydarOUIMXCs MPEACTABICHUS O XUMUYECKOM COCTABIISAIONICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpPA KaK OCHOBBI NPUHSATHS PELICHUA B >KM3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTYalUsAX, OTBETCTBEHHOI'O IIOBE/ICHUS B IPUPOJIHOM cpefie.

3agaum IMCUMILUIMHBI:

1) chopmupoBarh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAaHUS XWMHUYECKHUX IIPOILIECCOB MU
SBJICHUM B OKpYXKAIOLIEH Cpene, LEIOCTHOW HAyYHOM KapTUHbI MHUpPA, B3aUMOCBSI3U H
B3alMO3aBHUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHUS COCTaBIATH (OPMYJBI HEOPTraHWYECKMX M OPraHUYECKHX BEIECTB,
YpaBHEHHSA XUMHMYECKUX peaKUud, OOBACHATh HUX CMBICI, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS NPOCTEHIINX XHUMHUYECKHUX SKCIEPUMEHTAIbHBIX
HCCIIEI0OBaHUM ¢ cOOMI0eHNEM MpaBUil O€30MacHOro OOpalleHHs C BEUleCTBaMH M J1a0OpaTOPHBIM
o0opyI0BaHUEM;

4) pa3BUTh yMEHHUS MCIIOJIB30BaThb WH(OPMALMIO XMMHYECKOTO XapakTepa M3 pazIudHbIX
HWCTOYHHUKOB;

5) copmupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOEH AESITEILHOCTH U XUMUYECKUX
MIPUPOJIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) copMupoBaTh MOHUMAHHUE 3HAYMMOCTH JOCTHKEHUW XUMHUYECKOW HAyKH M TEXHOJOTHH
JUISL Pa3BUTHUS COLIMATILHON U IPOU3BOACTBEHHOM cdep.

1.2.2. IInanupyemble pe3yabTaTbhl OCBOCHHsI 001Ie00pa30BaTeIbHON JMCHMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue npeamet umeet npu popmuposanuu u pazsutun OK 01, OK02, OK 03, OK
04, OK 05, OK 06, OK 07.

VY4eOHbI MpeaMeT TOJDKEH CIOCOOCTBOBATh PA3BUTHUIO JMYHOCTHBIX pe3yibratoB JIP 1,
JIP 2, JIP 3 u JIP 4, B cootBercTtBuM ¢ [Iporpammoii Bocriutanus oOydarommxces AHO «I10OO»



«OtkpoIThii TaBprueckuil komex» mno cneunansHoctd 38.02.01 DxoHOMMKa M OyXTaiaTepCKHid
y4eT (110 OTpacisim).



Koani

Hna}mpyeMble pe3yjbTaThbl 0CBOCHUA TUCHUIIVIMHBI BKIIOYAI0T:

pe3yabTaToB

JIP JIMYHOCTHBIE Pe3yJbTaThl

JIP 1 Oco3Hanre OOyYaroNTUMHUCS POCCUHUCKOW TpakIaHCKOW WIACHTUYHOCTH, MATPUOTH3M,
YBaXXEHHE K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepes PoauHol, roprocTtu 3a
CBOM Kpai, cBOX PoauHy, mpomnuioe ¥ HacTOsIee MHOIOHALMOHAIBHOIO Hapola
Poccun, yBakeHHe rocy1apcTBEHHBIX CHMBOJIOB (Tep0, (hiar, THMH)

JIP 2 ['0OTOBHOCTH K caMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOMPEICIICHUIO B TOM YHCIIE
caM000pa30BaHHIO0, Ha TNPOTSHDKEHUHM BCEW JKU3HU; CO3HATEIbHOE OTHOUIIEHHE K
HENpepbIBHOMY O00pa30BaHUIO KaK YCIOBHMIO YCHEIIHOH NpoQecCHOHaIbHON H
0O0I11eCTBEHHOH JIeATEIbHOCTH

JIP 3 Hanmuue MotuBanuu K 00y4eHHUIO U IMYHOCTHOMY Pa3BUTHIO.

JIP 4 [lenenanpaBneHHOE pa3BUTHE BHYTPEHHEM MO3UMLMU JIMYHOCTU HA OCHOBE JIyXOBHO-
HPAaBCTBEHHBIX IIEHHOCTEW HapoJoB Poccuiickoii ®enepaunv, HCTOPUYECKUX U
HAI[MOHAJILHO-KYJIBTYPHBIX  Tpaaului, (opMHpoBaHHME  CHUCTEMBI  3HAYMMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO MHUPOBO33PEHNU,
NPaBOCO3HAHUS, HKOJIOTHYECKON KyJIbTYpbl, CIIOCOOHOCTH CTaBUTh LIEIU U CTPOUTH
JKU3HEHHBIE IJIaHbL.

Kon u IInanupyemble pe3y/ibTaThl OCBOCHHS THCHHUILINHBI
HAHUMEHOBAHU
e
(popmupyembl Oo0mue JucuuiinHapHbIe
X
KOMIIEeTeHI Ml
OK 01. B yacTu TpyA0BOro BOCIMTAHUA: | - BJIAJETh CHUCTEMOW XUMHUYECKUX 3HAHUM,
Bribupats - TOTOBHOCTb K TpYyJy, OCO3HaHHME | KOTOpasi  BKIIOYAE€T:  OCHOBOIIOJArarolue
CrocoObl LEHHOCTHU MacTepCTBa, | MOHATHS  (XMMHYECKMH  3JEMEHT,  aTOM,
peleHus 3a1ad | TpyaoJiooue; JNIEKTPOHHAs o00OJOYKa aroma, s-, p-, d-
npodeccuoHan | -  TOTOBHOCTb K  AKTUBHOM | DJIGKTPOHHbIE  OpOMTaJd  aTOMOB,  MOH,
BHOU JEATEIIBHOCTH TEXHOJIOTUYECKON M | MOJIEKYIIa, BaJICHTHOCTD,
JESTEIbBHOCTH | COLUAIbHON HAIPaBJIEHHOCTH, | AIEKTPOOTPHULATEIbHOCTD, CTEMEHb
NPUMEHHUTENIbH | CIIOCOOHOCTD WHULMUPOBATh, | OKUCIIEHUS,  XUMHYECKas  CBA3b,  MOJIb,
0 K pa3JIMYHbIM | [JJAHUPOBaTh M  CAMOCTOSITENIBHO | MOJIIpHAast macca, MOJISIPHBIN o0BeMm,
KOHTEKCTaM BBIMNOJIHATH TaKYIO JEATEIBHOCTD; YTIEPOAHBIN CKeneT, (YHKIMOHAbHAS TPy,
- UHTEpeC K pa3iuuHbIM cdepaMm | pagukadi, nu3oMepus, U30MEDHI,
npodecCHOHAIbHOM 1eATENbHOCTH, | TOMOJIOTHYECKUN psan, TOMOJIOT'H,
OBnagenue YHHBEPCAJBHBIMHU | YIJIEBOJOPOIbI, KUCIOPO- U a30TCOepKAIINe
y4eOHBIMHU NMO3HABATEJBbHBIMH | COCUHECHMUS, OMOIOTHYECKU aKTUBHBIC
AeHCTBUAMMU: BeulecTBa  (YIVIEBOAbBI,  KUpbI,  O€JKH),
a)  0a3oBble  JIOTHYECKHE | MOHOMED, IIOJUMEDP, CTPYKTYpHOE 3BEHO,
AelCTBUSA: BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS,

- CaMOCTOSITENIbHO (hOpMyITUpPOBaThH
U aKTyaJu3upoBaTh  IpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIN
OpU3HAK  WJIM  OCHOBaHUS  JUIA

KPUCTAJUTMYECKAs PEIIeTKa, TUIIBI XUMHUYECKHUX
peakuii (OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC,
9K30-M DHIOTEPMHUYECKHE, PEaKIMu HOHHOTO
obmeHa), pactBop, AIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, IJICKTPOJUTHYCCKAS
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CpaBHEHWUH,
00001IeHUS;
- OMpeAessITh IEIU JEATCILHOCTH,
3aaBaTh MapaMeTPbl M KPUTCPUU
UX OOCTHKCHUA,

- BBIABJIATH 3aKOHOMEPHOCTH H
HpOTI/IBOpe‘II/ISI B paCCManI/IBaeMBIX
SIBJICHUSX;

- BHOCHUTH KOppeKTI/IBLI B
JIEATEIBLHOCTD, OIICHUBATH
COOTBETCTBUE DPE3YJIBTATOB IICIIAM,
OLICHUBATh PUCKU  MOCJICICTBHUM
JIEATETHLHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIICHUEC
IIPU PEIICHUH )KU3HEHHBIX MPOOIeM

KJacCUpUKauu U

0) 0a30Bble  HMCCIEI0BATENbCKHE
JeCcTBHUA:

- BIAJNeTh HaBBIKAMH Y4YeOHO-
WCCIIEIOBATEIIbCKOW H  MPOEKTHOM
JIeSITeIIbHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISBIISTH MPUYUHHO-
CIIEICTBEHHEIC CBsI3U n
aKTyaJU3UpOBaTh 3ajauy,
BBIJIBUTATh THUIOTE3y €€ PEIICHHUS,
HaXOJINTh apryMEHThI JUIS
JIOKa3aTeJIbCTBA CBOMX

YTBEPK/ICHUM, 3a]1aBaTh MapaMeTpbl
Y KPUTEPHUH PEIICHNUS;

- aHaJIu3MpOBaTh MOJYyYECHHbIE B
XO0JIe PeIeHUs 3aJa4ll PEe3yJIbTaThl,
KPUTHUYECKH OIICHUBATH X
JIOCTOBEPHOCTh,  ITPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMETh TEPEHOCUTh 3HAHUSI B
MO3HABATEJIbHYI0 U MPAKTHUUECKYIO
001aCTH KU3HEACITEITHHOCTH,

- YMETb MHTErPUPOBATh 3HAHUS W3
Pa3HbIX IPEeIMETHBIX 00sacTel;

- BBIIBUTATh HOBEIC HJicH,
npeaiaraTh OpUTHHAJIBHBIC
MOJAXO/bl U PEILICHHUS;

- CIIOCOOHOCTE MX HMCITOJIL30BaHUS B
MMO3HABATEIILHOM U COIIMAIbHOM
MIPAKTUKE

JUucconmuanusi, OKHUCIUTCIIb, BOCCTAHOBHUTCIIb,
CKOpPOCThb XUMHYSCKOMN pCaknuuu, XUMHUYICCKOC

paBHOBecHE), TEOPHUHM H 3aKOHBI (Teopus
XHUMUYECKOI0 CTPOEHUS OpraHUYECKUX
BEILIECTB AM. byrtneposa, TeOpus
ANEKTPOIUTUUECKON JIHUCCOIUAIIH,
nepuoguyeckui  3axkoH J[.MI. Menzeneesa,
3aKOH COXPaHEHHsI MAacChl), 3aKOHOMEPHOCTH,
CHMBOJIHYECKHUI SI3BIK XAMUH,
(dakToNOTUYECKHUE CBEIEHUS O CBOMCTBAX,
cocTase, MOJTYYEHU N n 0e30macHOM

HCIIOJIb30BaHUM BaKHEHUIIIHX HCOPTaHNUYCCKUX
n OpPTraHU4YCCKUX BCIICCTB B 6BITy u
HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

- YMCTb BBIABIIATH XAPAKTCPHBIC IMPU3HAKH U
B3aUMOCBA3b U3YYCHHBIX HOHHTHﬁ, IMPUMCHSATH
COOTBCTCTBYIOIIME IIOHATHUA TIPpHU OIMMCAHUH
CTpOCHUA U CBOMCTB HCOpPTraHUYCCKUX H
OpTraHUYCCKUX BCHICCTB U HX npeBpameHHﬁ;
BBISBJIATh B3aMMOCBS3b XMMHUYECKUX 3HAHHMU C

IIOHATUAMHN u MpEaACTaBICHHUAMUAU APyrux
CCTCCTBCHHOHAYYHBIX IPCIMCTOB,
- YMETH HCIIOJIB30BaTh HaMMCHOBaHUA

XMMHYECKUX COEAUHEHUN MEXKIYHAPOIHOTO
COI03a TEOPETUYECKON U NMPUKIIATHON XUMUU U
TPUBHUAJIBHBIE HA3BaHUs BAKHEMIIUX BEIIECTB
(oTuneH,  ameTwieH, THIepuH,  (eHod,
dbopManbIerua, YyKCyCHas KHCIIOTa, TJIUIMH,
yrapHelii Tra3, YrJEKUCIbIi Ta3, aMMHaK,
rameHas  WU3BECTb,  HETallleHas  U3BECTb,
MUTBEBas CcoJa ®  JPYTuX), COCTABIIATh
bopMyIbl HEOPTraHWUYECKUX M OPTaHUYECKUX
BEIIIECTB, YPAaBHEHUA XUMHUYECKUX PEaKIUH,
OOBSCHAT, WX  CMBICT;  TOATBEPXKIATh
XapaKTepHbIE XMMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU  JIKCIEPUMEHTAMH U
3aMUCAMH YPABHEHU XUMUYECKUX PEAKIIHII;

- yMETh YCTaHAaBIMBATh MPUHALJIEKHOCTH
M3YUYECHHBIX HEOPTraHMYECKUX U OPTraHUYECKUX
BEILIECTB K OINPEIEICHHBIM KJIacCaM M IpyIram
COCIMHEHMH, XapaKTepU30BaTh HMX COCTaB M
BAKHEMIIME CBOWCTBA; ONPEACISATH  BUJIbBI
XUMUYECKUX CBSI3eM (KOBaJeHTHAsi, WOHHAs,
MeTaJJInYecKas, BOJIOpPOJIHAS), THIIBI
KPHUCTAJUTMYECKUX pelIeToK BEIIIECTB;
KIIACCU(PUITMPOBATH XUMUYECKUE PEAKIINU;

- chopMHUpOBATH MPE/ICTABJICHUSA: 0
XUMHYECKON COCTaBIIAOLIEN
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIU
XMMHM B TIO3HAHUM SIBJICHUU MNPUPOIBI, B
GOpMHpPOBaHUM  MBINUICHUS W KYJIBTYPhI
JUYHOCTH, €€ (YHKIIMOHATBHOW TPAaMOTHOCTH,
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HEOOXOAMMOW IS PEIICHUS TPAKTUYECKUX
3aJad M DJKOJOTHYECKH  OO0OCHOBAHHOIO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM
cpene;

- YMETb MPOBOJAHWTH PACUETHI TI0O XUMUYECKHM
dbopMynaM U ypaBHEHHSIM  XHMHYECKUX
peaknmmii C HCTIOJB30BaHHEM  (PU3MUECKUX
BEIIMYMH, XapaKTEpPU3YyIOLIUX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: MaccChl, OOBeMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA
BEICCTBA; HCIIOJIL30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BENIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3oBath
COBpPEMEHHbIE
CpezcTBa
MoUCKa,
aHamm3a u
UHTEpIIpeTanu
U uH(opMaIu
u
UH(POPMALMOH
HBIE
TEXHOJIOTHH
TUIS
BBITIOJTHEHHS
3a1a4u
npodeccroHan
BHOU
JeSITeIbHOCTH

B o0sacTH LEHHOCTHM HAY4YHOIrO
MO3HAHMSA:

- c(hopMUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSl  HAayKH U
00IIECTBEHHONI MPaKTHKH,
OCHOBaHHOTO Ha JHAJIOTe KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJHUKYJIbTYPHOM
MUpE;

- COBEpILICHCTBOBAHME SI3BIKOBOW W
YUTATENbCKOM  KYJBTYpBl  Kak
CpPEACTBA B3aUMOJAECHCTBUS MEKIY
JIOJIbMH U MTO3HAHUS MUPA;

- OCO3HaHUE LICHHOCTH HAay4HOU
JIeATEIbHOCTH, TOTOBHOCTh
OCYILECTBIISITh MPOEKTHYIO u
HCCJIE0BATENIBbCKYIO JEATEIbHOCTh
WHUBUIyaJIbHO U B TPYIIIE;

OsJjagenue YHHBePCAJIbLHbIMH
Y4eOHBbIMHU MO3HABATEeJILHLIMH
NeHCTBUSIMH:

B) padorta ¢ nHgopmanmeii:
- BJAJEThb HaBBIKAMHU IOJIyYEHHUS

UHPOpPMALMU U3  HCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYILECTBIISATh  IIOMCK,  aHAJIM3,
CUCTEMATH3ALNIO U
UHTEPIPETALNIO uHpOpMaUn
pa3nuuHbBIX  BUAOB U (opm
IIPEICTABIICHHUS;

- c03/1aBaTh TEKCThl B Pa3IUYHBIX
dbopMaTax ¢ ydeToM Ha3HAUCHHUS

uHdopMaIuu u 1eJIeBOM
ayJIUTOPUH, BEIOHpast
ONTHUMATBHYIO bopmy

NpCcACTABJICHHMA Y BU3YAJIU3ANH,

- yMeTb IUIAHUPOBAaTh W  BBINOJHATH
XUMHUYECKHH  DKCIEPUMEHT  (IpeBpalleHHs
OpPraHMYEeCKHX BEIIECTB IPH HArpeBaHUH,
NOJy4YeHHUE STHIIEHA U HU3YYEHHUE €ro CBOMCTB,
KAQueCTBEHHBIE  PEaKIWU Ha  albJCTUAbI,
KpaxMmaJl, yKCYCHYIO KHUCIIOTYy; JAEHaTypauus
O€JKOB TpM HArpeBaHWU, IBETHBIC DPEAKIHH
0€TIKOB; MPOBOIUTH PEAKLIMU HOHHOTO OOMEHa,

ONpeNensaTh  Cpedy  BOJHBIX  PACTBOPOB,
KauyeCTBEHHBIE  peakiuu  Ha  cyiubdar-,
KapOoOHAT- M XJOPUI-aHHWOHBI, Ha KAaTHOH

aMMOHHS;, pelIaTh SKCIIEpUMEHTANIbHBIE 3a1a91
mo temam "Mertamibel" u "Hemeramnsl") B
COOTBETCTBUU  C  TpaBWIAMU  TEXHUKHU
0€30MacHOCTH MPHU OOpAIICeHUH C BEIIECTBAMU
u 1a00paTOPHBIM 000pyI0BaHUEM;
NPENCTaBIsATh  pPe3yJbTaThl  XMUMHYECKOTO
DKCIIEpUMEHTa B (QopMe 3amlucH ypaBHEHUH
COOTBETCTBYIOIIUX peakiuuil u GopMyIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- yMeTh  aHaAJU3UpPOBAThb  XUMHUYECKYIO
uHPOpMAIIMIO, TONydaeMyl U3  pa3HBIX
HMCTOYHHUKOB (CPEJICTB MacCOBOM MH(MOpMaIUH,
cetb HTEpHET U NipyTHe);

- BJaJETh OCHOBHBIMH METOJAMH HAy4YHOTO
MO3HAHUS BEIIECTB W XUMHUYECKHX SIBICHUN
(mabmroieHne,  W3MEPEHHE,  OKCIEPHMEHT,
MOJIEJTMPOBAHUE);

- YMETh MPOBOJUTH PACUETHI MO XUMHUUYECKUM

dopMynaM W ypaBHEHUSM  XHMHUYECKHUX
peakiMid ¢ UCMOJb30BaHUEM  (PU3HMUECKUX
BEJIMYMH, XapaKTePU3yIOIIMX BELIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00bEMa
(HOpMaJIbHBIE yCIIOBHUSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; HCIOJIb30BATh CHUCTEMHbIE
XUMHUYECKHE 3HAHUSA JUIsl IPUHSTHS PELLEHUH B
KOHKPETHBIX AKHU3HEHHBIX CUTYyalUsX,

CBsA3aHHEBIX C BEHICCTBAMHU UM UX IPUMCHCHHUCM
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- OIICHHWBATh
JETUTUMHOCTh  MH(pOpPMAIUH, €€
COOTBETCTBHUE TIPABOBBIM u
MOPaTbHO-3THUYECKUM HOpMaM;

- HCII0JIb30BaTh CpencTBa
UHGOPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
peleHuu KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aI[MOHHBIX 3a1a4y C
COOIIOIEHNEM TpeboBaHUit
SPrOHOMUKH, TEXHUKHU
0e30ITacHOCTH, TUTHUCHEI,
pecypcocOepexeHus, MPaBOBBIX U
ATUYECKHUX HOPM, HOpM
nHGOPMAIMOHHOHN 0€30M1aCHOCTH;

- BJIAJICTh HABBIKAMH
pacro3HaBaHUS U 3aLTUTHI
uHbopMauu, HHPOPMAITMOHHOM
0e30MacHOCTH JTUYHOCTH;

JOCTOBEPHOCTH,

OK 04.

O dexTrBHO
B3alMOJICHCTBO
BaTh U
paboTath B
KOJUIEKTHUBE U
KOMaHie

- TOTOBHOCTH K CaMOpPa3BUTHIO,

CaMOCTOATCIbHOCTHU n
CaMOOIIPEACTICHUTO,
-OBJIaICHUC  HaBbIKaMH y‘IG6HO-

MCCIIEIOBATENIbCKOM, MPOECKTHOM |
COILIMAIbHOM JeSITEIbHOCTH,

OBJjagenue YHHBepPCAJIbLHbIMH
KOMMYHUKATHBHBIMU
NeHCTBUSIMH:

0) coBMeCTHas1 1eSITeJIbHOCTD!

-  TIOHMMaTh W  HCHOJb30BAThH
MpEeUMYyILECTBA  KOMAaHAHOM U
UHAMBHUIYaIbHON paboThI;

- TpPUHUMATh 1M COBMECTHOU
JIeATEIbHOCTH, OPraHU30BBIBaTh M
KOOpAMHMPOBATh ACUCTBUS IO €€
JOCTH)KEHHMIO:  COCTaBJIATh  IUIaH
JEUCTBUM, paCIpenessaTb poJd C
Y4€TOM  MHEHMH  y4YaCTHHUKOB
00CyX/1aTh pe3yIbTaThl
COBMECTHOM pa0OOTHI;

- KOOPAMHUPOBATb U BBIMIOJHSITH
paboTy B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO u
KOMOHWHHUPOBAHHOTO
B3aUMOACUCTBUS;

- OCYUIECTBJIATD MO3UTUBHOE
CTpaTeruyeckoe  TMOBEACHUE B

Pa3IUYHBIX CUTyalusX, MPOSBIATH
TBOPYECTBO M BOOOpa)keHUE, OBITH
MHHALUATUBHBIM

OBaaneHue YHHBEPCAJbHBIMHU

- yMeTh IUIAHUPOBATb U  BBIIOJIHATH
XUMHUYECKMM  DKCHEPUMEHT  (TpeBpalleHus
OpPraHMYEeCKUX BEIIECTB IpU HarpeBaHUHU,

NOJy4YeHHUE STHIIEHA U HU3YYEHHUE €ro CBOMCTB,
KAaueCTBEHHBIE  pEaKIWd Ha  albJCTUAbI,
KpaxMmaJl, yKCYCHYIO KHUCIIOTYy; JAEHaTypauus
0€JKOB TpM HArpeBaHWU, ILBETHBIC DPEAKIHH
0eNKOB; MPOBOJIUTH PEAKLIMU HOHHOTO OOMEHa,

ONpeNensiTh  Cpedy  BOJHBIX  PAcTBOPOB,
KayeCTBEHHBbIE  peakuuu  Ha  cylbdart-,
KapOOHAT- M XJOPUI-aHHWOHBI, HA KAaTHOH

aMMOHHS;, pelIaTh SKCIIEpUMEHTAIIbHBIE 3a1a91
nmo temam "Mertamibel" u "Hemeramnsl") B
COOTBETCTBUM  C  TpaBWIAMU  TEXHUKHU
0€30MacHOCTH MPHU OOpAIICHUH C BEIIECTBAMU
u 1a00paTOPHBIM 000pyI0BaHUEM;
NPEJICTaBIsATh  pPe3yJbTaThl  XMUMHUYECKOTO
DKCIIEpUMEHTa B (QopMe 3alucH ypaBHEHUN
COOTBETCTBYIOIIUX peakiuuil u GopMyIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB




PEryasaTUBHBIMUA IICﬁCTB]/IHMPlZ

r) IpUHATHE Cce0s1l W JAPYrux
JIoJei:

- IPUHUMATh MOTUBBI U apPTyYMEHTHI
JpyTuX JIIOJIEM TNpU  aHalu3e

pE3yIbTAaTOB JIEATEIbHOCTH;
- TIpU3HABAaTh CBOE MPABO M TPABO
JIPYTHX JIIO/IeH HA OLTHOKHY;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh
MUp C MO3UIMHU APYTOr0 YEIOBEKa;

OK 07.
CopelicTBOBaTH
COXPaHEHHUIO
OKpYXKarolein
Cpenbl,
pecypcocOepex
€HHUIO,
MPUMEHSITH
3HaHUA 00
W3MEHEHUU
KJIuMarTa,
TIPUHIIATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,
3¢ hexTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

B 00J1acTH DK0JIOrHYE€CKOT0
BOCIIUTAHHUA:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYpBHI,
MOHUMAaHUE BIIUSHUSA COLHUAIBHO-
PKOHOMUYECKMX  IIPOLECCOB  Ha
COCTOSTHUE MIPUPOTHOMN u
COLIMAJBHOW  Cpenbl, OCO3HAaHME
JI00aTBHOTO xXapaxkTepa

HKOJIOTHUECKUX MPoOIIeMm;

- TUTAHHUPOBAHHUE W OCYIIECTBICHHUE
JIEUCTBUN B OKPYKAIOLIEN Cpele Ha
OCHOBE 3HaHMS 1IeJIed YCTOMYHUBOTO
pPa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpUATHE JEHUCTBUH,
IPUHOCAIIMX BpEI OKpYKaroLen
cpene;

- yMEHUe IIPOTHO3UPOBATh
HEeOJIaronpusTHbIE  3KOJOTMUYECKHE
MOCJICICTBUSL  IPEAIPUHUMAEMBIX

JIEUCTBUI, IPEIOTBPAIIATh HX;

- pacIIMpEHUE OMbITa JEATETbHOCTH
3KOJIOTUYECKOW HAIIPaBICHHOCTH;

- OBJIQ/ICHUE HaBBIKAMU Y4eOHO-
MCCIIEIOBATENIbCKOM, TPOEKTHOM 1
COIIMAILHOM JeSITEIbHOCTH,

- c(popMHpOBATH IIPE/ICTaBICHHUS: 0
XUMUYECKON COCTAaBJISIOLIEN
€CTCCTBCHHOHAYYHOM KapTHHBI MHUpPA, pOJHU
XUMUM B TO3HAHWU SIBJIEHUN TNpPUPOIBI, B
(GOpPMHMPOBAHUU  MBIIUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (YHKLIMOHAIBHON T'PaMOTHOCTH,
HEOOXOIUMOW Ui pELIeHHUs MPAKTHYECKUX
3aJa4 M OKOJOTUYECKH  OOOCHOBAHHOTO
OTHOILIEHHA K CBOEMY 3J0POBBIO M IIPUPOJHON
cpene;

- yMeThb COOJIOAATh IpaBHJa 3KOJOTMUYECKH
1enecooOpa3sHoro  MoBelNeHHss B OBITY U
TPYZAOBON AEATEIBHOCTU B LEIAX COXPaHEHUS
CBOErO 370pOBbS M OKPYXKAIOLIEH NMPUPOIHON
Cpellbl; YYUTBIBATh ONACHOCTb BO3JCHCTBUA Ha
JKUBBIE OPraHU3MBbI OIPEAEICHHBIX BEIIECTB,
IIOHMMAasi CMBICJI TIOKa3aTelsl MpeneinbHON
JIOITyCTUMOW KOHUEHTPALMU
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBHOM TUCITATLIAHBI

«XHNUMMUS»

2.1. O6beM AUCHMILVIMHBI U BUABI Y4eOHOI padoThI

Bun yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHOM NPOrpaMMbl JHCHUTINHBI 72
B T.Y.

OcHoBHOE conepxaHue 64
BT. U..

TEOPETHUUECKOE 00yUeHUe 30
IIPAKTHYECKUE 3aHATUS 24
1abopaTOpHBIE 3aHATHS 10
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 6
NMPUKJIATHOTO MOIY/JIs1)

BT. 4..

TeopeTHIecKoe o0yueHune 2
NPAKTUYECKUE 3aHATUS 4

Ipome:xkyTounas arrectauus (1uddepeHIMPOBAHHBIN 3a4eT)
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2.2. TemaTnuyecKuil IJIAaH M COJeP:KaHUe TUCIHHUILINHBI

Conep:xanue y4eOHOro MaTtepuaia (OCHOBHOE H

HaumenoBaHue npodeccuoHaILHO-OPHEHTHPOBAHHOE), O6bem |[@opmupyemble
pa3/1esioB U TeM JIa0opaToOpHbIE U MPAKTHYECKUE 3AHATHS, YacoB | KOMIETEHIHH
NMPUKJIATHONH MOAYJIb
1 2 3 4
OcHoBHOe conepxaHue 64
Pa3pnen 1. OcHOBBI CTPOEHHS BelleCcTBa 6
Tema 1.1. OcHoBHOe cogepkaHue 4 OK 01
Crpoenue Teoperuueckoe o0yueHue 2
aTOMOB CoBpeMeHHas MOJIeIIb CTPOCHHS aToMa.
XHMHHCCKUX CHUMBOJIMYECKHIA S3bIK XUMUU. XUMUYCCKUH IJIEMEHT.
SNCMCHTOB H DnekTpoHHas KoHpurypamnus aroma. Knaccudukarus
fipupona XUMHUYECKHX 3JEMEHTOB (s-, p-, d-3JeMeHTHI).
XUMHICCKOH BasnenTHbIe 37eKTpPOHBI. BajgeHTHOCTh. DJIEKTpOHHAs 2
CBA3H npupoaa XUMUYECKOH CBSI3U.
DIIEKTPOOTPULIATENIBHOCTh. BUABI XMMUYECKOU CBS3U
(KoBaJIeHTHAs, MOHHASI, METAJUIMYECKAsl, BOJOPO IHAS)
1 CIIOCOOBI €€ 00pa30BaHUs
IIpakTHYecKue 3aHATHS 2
Pemienne 3amaHuii Ha MCIOIB30BAaHUE XHMUYECKOU
CUMBOJMKM WM  Ha3BaHUH  COCAMHEHHWHA  TIO
HOMEHKJIAType MEXTyHAPOIHOTO coro3a
TEOPETUYCCKON M MPUKITATHON XUMUHU ¥ TPUBHAIBHBIX
Ha3BaHWHA IS COCTaBICHUS XUMHUYECKHX (HOpMYyIl
JIBYXaTOMHBIX COCIMHEHHI (OKCHIOB, CYyJIb(UIOB,
THAPUJAOB © T.OI.) H JPYIrUX HEOPTraHMYECKHX 2
COCIMHEHUH OTIIEIBHBIX KJIaCCOB.
[IpakTudeckne 3amaHuWsi Ha YCTAHOBJICHHE CBS3U
MEXy CTPOCHHEM aTOMOB XMMHUYECKHX JIEMEHTOB U
MEPUOJUYECCKIM H3MEHCHHEM CBOWCTB XHUMHUYECKHX
JJIEMEHTOB W WX COCJAWHEHHA B COOTBETCTBUH C
1nojoxenueM llepnonnueckon CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xkaHue 2 OK 01
Ilepnoanueckuii | IlpakTHyeckue 3aHATHS 2 OK 02
3aKOH 1 [Mepuoaudeckas cucteMa XUMAYIECKUX AJIEMEHTOB 2
Tabinua 1. J.1. MenneneeBa. ®u3nuecKkuii CMBICI
Menpeneena

[Tepnonnueckoro 3akona JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BELIECTB B COOTBETCTBUH C TOJIOKEHUEM
XMMHUECKOro 3eMeHTa B [lepuonnyeckoil cucreme.
MupoB033pEHYECKOE U HAYUYHOE 3HAUECHUE
[Tepnonnueckoro 3akona JI.11. Menneneena.
IIporno3ss! .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.

Pemenne npakTuko-opueHTHPOBAHHBIX
TEOPETUUECKHX 3aJJaHUI Ha XapaKTepU3aluio
XMMHUYECKHX 3JIEMEHTOB «MeTaanueckue /
HeMeTaJNIMYeCKHe CBOMCTBA,
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3IEKTPOOTPUIATEIHLHOCTh XUMUYECKHUX JIEMEHTOB B
COOTBCTCTBUU C UX 3J'I€KTpOHHBIM CTpOGHI/IeM 158
MOJIOKEHUEM B MEPUOANYECKON CUCTEME XUMUYECKHUX
anemenToB .M. MenaeneeBay»

Pa3nen 2. Xumnueckue peakuuu

10

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

OcHoBHOe cogepkaHue

Teopernueckoe 00yuenue

Knaccudukanus u TUIBI XUMAYECKUX PEaKIUH C
ydacTUeM HeopraHndeckux BeniecTB. CocTaBieHUE
YpaBHEHUU PEAKIMI COSTMHEHUS, PA3JIOKCHHUS,
3aMeIeHus, OOMEHA, B T.4. peaKIHii TOPSHUS,
OKHCJIEHHS-BOCCTAHOBIIEHUS.

ypaBHeHI/ISI OKHCJICHUA-BOCCTAHOBJICHUS. CTGHCHB
okuciieHus1. OKHUCIUTEIb U BOCCTAHOBUTED.
CocTraBiieHHE U YpaBHUBAHUE OKHCITUTEIILHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUI METOJOM 3JIEKTPOHHOTO
Ooamanca. OKHCINTEIBHO-BOCCTAHOBUTENBHEIE
pPeaKIuu B MPUPO/IC, MPOU3BOJICTBEHHBIX MpoIeccax U
KN3HCACATCIIBHOCTHU 0pFaHI/13MOB

IIpakTHyeckne 3aHATHA

KonunuectBennsie oTHOIIEHHS B XUMHH. OCHOBHBIE
KOJIMYECTBEHHBIC 3aKOHBl B XHMHUU W PaCUeThl IO
YpaBHEHUSIM XUMHYECKUX peakiuid. Moib Kak
eMHUIA KOJIMYeCTBa BellecTBa. MosipHas macca.
3aKOHbl COXpAaHEHWsS MacChl M DHHEPruu. 3aKOH
ABorazipo. MossipHblii 06beM razoB. OTHOCUTENbHAS
IUIOTHOCTh ~ ra3oB. PacueTsl 1O  ypaBHEHUSIM
XUMUYECKUX PEaKUUid C HCHOJIb30BAHHUEM MACCHhI,
ob0beMa (HOpMaJIbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BELIECTBA

OK 01

Tema 2.2.

DNEKTPOIUTHYEC
Kas TUCCOLMAIIN
1 MOHHBIH 00MEH

OcHoOBHOe coiep:kaHue

TeopeaneCKoe oﬁyqe}me

Teopuss >2EKTPOIUTHYECKON Auccouranuu. HoHBIL
DJIEKTPOJIUTHI, HEIEKTPOJHUTHL. Peaknuu HOHHOTO
obmena. CocTaBlieHHE peakIii HOHHOTO OOMeHa
IyTEM COCTABJIEHUS MX TMOJHBIX M COKPAILIECHHBIX
HMOHHBIX ypaBHEHMH. KHUCIOTHO-OCHOBHBIE peaKIuu.
3aaHusl Ha COCTABJICHUE NOHHBIX PeakIui

JlaGopaTtopHble 3aHATHA

JlaGopatopHas paboTa “THUIbI XUMHUUECKUX PEAKLIUN™.
HccnenoBanue TUoB (10 COCTaBy M KOJUYECTBY
HCXOJIHBIX M 00pa3yIOLINXCs BEIECTB) U IPU3HAKOB
XUMHUYECKHX peakuuid. [IpoBeaeHune peakuuii HOHHOTO
oOMeHa, oIpeiesieHIe Cpeibl BOJHBIX paCTBOPOB.
3a/laHusl HA COCTABJIEHUE HOHHBIX PeaKuil

KonTpoubnas
padora 1

CTpOCHI/Ie BCIICCTBA U XUMUUYCCKHUEC PCAKIINUN

OK 01
OK 04

Pa3pea 3.

CTpOCHI/le M CBOMCTBA HECOPraHNIEeCKUX BECIIECCTB

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U

OcHOBHOe coiep:KkaHue

Teoperuyeckoe o0yueHue

[Tpenmet Heoprannveckon xumun. Knaccudukarms

NN

OK 01
OK 02
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CTPOCHUC
HCOPTaHUYCCKUX
BC€IICCTB

HEOpPraHWYeCKuX BelecTB. IIpocThie U ciioxHbIE
BemiecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEILIECTB
(OKCHIBI, TUAPOKCHUIBI, KUCIIOTHI, COJH). B3anMOCBs3b
HEOPTraHUYECKHUX BEIIECTB. ATperaTHbIE COCTOSTHUS
BeriectBa. Kpucrannndeckue u amop¢HbIe BEIIECTBA.
Tunel KPUCTATTUISCKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAsl, MOHHAs, METAJUTHUECKas ).
3aBUCUMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKOMN peleTku. 3aBUCUMOCTh
XMMHYECKON aKTUBHOCTH BELIECTB OT BUAA
XMMHUYECKOH CBSI3HM M TUIA KPUCTAIUIMYECKON
pemeTku. [IpuarHB MHOrOOOpa3us BEIECTB

HpaKTH'{GCKI/Ie 3aHATHSA

HomeHnknatypa HeOpraHM4ecKkux BEIIECTB: Ha3BaHUE
BEIIECTBA UCXO/IS U3 UX XUMHUIECKOH (hOPMYIIBI HITH
COCTaBIIEHUE XUMUYECKOU (HOPMYIIBI UCXOMS U3
Ha3BaHMs BellecTBa o MexayHapoanoi (MIOITAK)
WIM TPUBHAJIBHONW HOMEHKJIIATYpPE.

Pemenue npakTHYECKUX 3aIaHUM 1O KJIacCU(UKAIIAH,
HOMEHKJIAType u XUMUYECKUM dbopmynam
HEOPraHWYECKUX  BEIIECTB  PAa3MYHBIX  KJIACCOB
(yrapHblii ra3, yriekucibli ra3, aMMHakK, TalieHas
W3BECTh, HEralleHas W3BECTh, IHUTHEBAS COJAA U
IpyTHX): Has3bplBaTh W COCTaBIATH  (hopmMyIibl
XMMHYECKHUX BEUIECTB, ONPEAEIATh MPUHAIIECKHOCTD
K KJIaccy.

Hcrounnku XumMudeckoi nHGopMaIuu (CpeIcTB
MaccoBoi nHGopMaiuu, cetb UHTEpHET U IpyTrHe).
[Touck uapopmManyu 1Mo Ha3BaHUSM,
uaeHTU(UKATOpPaM, CTPYKTYPHBIM GopMyIam

Tema 3.2.
Dduzuko-
XAMUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BCIICCTB

OcHoBHOe coaep:xaHue

Teopeanecxoe oﬁyqe}me

Mertamnel.  OOmue  QuU3MUECKHE H  XUMHUYECKHUE
cBoricTBa MeTauioB. CriocoObl mojydeHus. 3HaUYCHHE
METAJUIOB M HEMETAUIOB B  MNpUPOJE U
JKU3HENICIATCIbHOCTH ~ YEJIOBeKa W OPraHu3MOB.
Koppo3uss MeTamioB: BUIBI KOPPO3UH, CIOCOOBI
3aIIUTHl METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnueckue W XUMHUYECKHE

CBOMCTBA HEMETAJLIOB. Tunnunsie CBOMCTBA
HemeraimioB IV— VII rpynn. Krmaccudpukamms wu
HOMEHKJIaTypa COCTUHEHUN HEMETAJUIOB.

KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XHMHYECKHE CBOIICTBA OCHOBHBIX KJIACCOB
HCOPTraHNYCCKUX BCIICCTB (OKCI/I}I[OB, TUAPOKCHUIOB,
KHUCJIOT, colieil u ,Z[p) 3aKOHOMCpHOCTI/I B UBMCHCHHUU
CBOIMCTB IMPOCTBIX BEIIECTB, BOAJOPOJHBIX
COGI[HHCHHﬁ, BBLICHINX OKCHUIOB U THAPOKCHUIOB

[MpakTn4yeckune 3aHATHS

CocraBneHrue ypaBHEHUH XHMHYECKHUX PEAKIHN C
y4aCTUEM IMPOCTBIX U CJOXKHBIX HEOPraHUYECKUX
BCIIECTB: METAUIOB W  HEMETAUIOB,  OKCHJOB

OK 01
OK 02
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METaJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHUM U aM(pOTEpHBIX

TUAPOKCHJIOB; HEOPTraHMYeCKUX coJe,
XapaKTEPHU3YIONINX UX CBOWCTBA.

Pemenue MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETHUUECKUX 3aJlaHMii Ha CBOWCTBA, COCTaB,

NoJIyyeHue U 06e30MacHOe UCIOIb30BAHNE BaKHEHIIINX
HEOpPraHMYECKUX BELIECTB B OBITY U MPaKTUYECKOU
JeATEIbHOCTH YEJI0BEKA

Tema 3.3.
Nnentuduxanuys
HEOPraHMYECKUX
BEIIIECTB

OcHOBHOe coiep:KkaHue

JlaGopaTopHble 3aHATUSA

JlaboparopHas pabora
HEOPraHUYECKHX BELIECTBY.
Pemenue OKCIICPUMCHTAJIBHBIX 3aaa4 110 XUMHUYCCKUM
CBOMCTBaM  METAJUIOB  HW  HEMETAUIOB, IO
pacro3HaBaHMIO U TOJYYCHUIO COCIMHEHUI METAJIOB
Y HEMETAJUIOB.

Wnentudukanuss  HEOPraHMYECKMX  BEUIECTB  C
UCIIOJIb30BAHHEM HX (DPU3UKO-XMMHYECKUX CBOMCTB,
XapPaKTCPHBIX KAYCCTBCHHBIX peaKHHﬁ. KauecTBennrie
peakiuu Ha cynabdar-, KapOOHAT- U XJIOPUI-aHHOHBI,
Ha KaTUOH aMMOHUA

«Mnentudpukanus

KonTpoubnas
pabora 2

CsoiicTBa HCOPTraHUYCCKUX BCIICCTB

OK 01
OK 02
OK 04

Pasznen 4.

CTpoe}me M CBOMCTBA OpPraHu4€CKUX BEUIECTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIIECTB

OcHoOBHOe coiep:kaHue

TeopeaneCKoe oﬁyqe}me

[losiBieHHe 1 pa3BUTHE OPTrAHUYECKON XUMHH KaK
Hayku. [Ipenmer oprannueckoi xumuu. Mecto u
3HAYEHUE OPraHUYECKON XMMHUU B CUCTEME
€CTECTBEHHBIX HayK.

XUMUYECKOE CTPOEHHE KaK TOpSAOK COEIMHEHUs
aTOMOB B MOJIEKYJIE COIJIaCHO HMX BaJICHTHOCTH.
OCHOBHbIE  TIOJIO)KEHUS  TEOPUU  XMMHYECKOTO
CTPOCHMSI  OpraHMYecKMX  coeauHeHnd  A.M.
bytnepoBa. VYriepomHBI  CKEJNEeT OpraHU4ecKoOn
MOJIEKYJIBl. 3aBUCUMOCTb CBOWCTB  BEILECTB  OT
XMMHUYECKOTO CTpOoeHMsI Mouiekya. M3omepus wu
U30MEDPBI.

[lonatne o (QYHKIMOHATIBHON TpyIIIE.
[TpuHIMIBL KJaccuukanuu
coeMHEeHM. MexayHapoaHas
IPUHLIAIIBI HOMEHKJIATypbI OpPraHUYECKUX
coequHenuil.  Ilonstne 00  a3zoTcoaeprkammx
COEJMHEHUSX, OMOJIOTMYEeCKH AaKTHBHBIX BEIIEeCTBaX
(yrneBomax, KUpax, Oenkax u Ip.),
BBICOKOMOJIEKYJIIDHBIX ~ COEAMHEHHsIX  (MOHOMep,
H0JIUMED, CTPYKTYPHOE 3BEHO)

Panuxkann.
OpTraHNYEeCKHUX
HOMEHKJIaTypa H

IIpakTHyeckne 3aHATHA

Howmenknarypa OPraHUYEeCKHUX COEMHEHHI
OTACJIBHBIX KJIACCOB (HaCLIH_IeHHBIe, HCHACBIIMICHHBIC 1

OK 01
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apoMaTU4eCKUe YTIeBOJAOPOAbI, CIHUPTHI, (EHOIBI,
aNbJIeTU/Ibl, KETOHbI, KapOOHOBBIE KHCIOTHI U Jp.)
CocraBieHre MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX
(dhopMyI1 OpraHMYECKHUX BEIIECTB OT/EIbHBIX KJIACCOB,
HCIOJIb3Ysl HX HA3BaHUA 110 CHCTEMaTH4YECKOW U
TPUBHAJILHOM HOMEHKJIaType (ITWJIEH, alleTHIIEH,
TIUIepuH, GeHoun, GpopManbaerus, yKCycHas KUCIoTa,
TJIALUH). Pacuetst IpocTenmen bopMyIibL
OpPraHMYECKON MOJIEKYJIbI, UCXOJs M3 3JIEMEHTHOTO
cocrana (B %)

Tema 4.2.
CBoiicTBa
OpPTaHHYECKUX
COCTUHEHUN_

OcHoBHOe cogepkaHue

12

Teopernueckoe o0y4eHue

OU3UKO-XUMUYECKUE CBOICTBA OpPraHUYECKUX
COEIMHEHUI OTAENbHBIX KJIAcCOB (OCOOEHHOCTHU
KIaccu(UKAIMK W HOMEHKIATYpbl BHYTPH KJacca;
TOMOJIOTHYECKHU Psii U obmiast popmyra; m3oMepus;
¢usnveckue  CBOMCTBAa, XHMMHYECKHE CBOMCTBA,
CIIOCOOBI MOJTYYEHHUS):

—  IIpeleibHBIE  YTIEBOAOpOAbl  (IKaHbBl U
IUKJIOANKaHbl). [OpeHMe M™MeTaHa Kak OJWH U3
OCHOBHBIX MCTOYHUKOB TEIlJIa B IPOMBILIJIEHHOCTH U
ObiTy. CBoiicTBa  NPUPOJHBIX  YIJIEBOJOPOJIOB,
HAaxO0JICHUE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HEMPEACIILHBIC (aJ'IKeHI)I, AJIKUHbI U aJ'IKalII/IeHI)I) n
apoMaTH4YECKHe YITIEBOAOPOAbL. l'opeHue aneTuieHa
KaK HUCTOYHUK BBICOKOTEMIICPATYPHOI'O IIAMCHHU IJIA
CBApKU U PE3KU METAJIOB

— KHUCJIOPOJACOJEPKAINE COCIUHECHHUS (CIUPTBI M
(heHoIbI, KApOOHOBBIE KUCIOTHI U d(DUPHI, aTbICTHIbI
U KETOHBI, JKHUpBI, yriaeBojasl). [IpakTuueckoe
MPUMEHECHHE ATHICHTIUKOMS, TJIMIeprHa, (eHoa.
[Ipumenenue dhopmanbreruma, aleTajabIeruaa,
YKCYCHOM KHUCIOTBL. Mpuia Kak COJM  BBICIIMX
KapOOHOBBIX KHUCIOT. MOIOIIIME CBOHCTBA MbLIa

—  a3oTcolep)Kalue  COeAMHEHHs  (aMHHBI |
AMUHOKHCIIOTBI,  Oenku).  BricokoMonekymnsipHbie
COCNMHECHHUS (CMHTETHYECKHE U  OHOJIOTHYECKH-
aKTUBHBIE). MOHOMED, MOIMMED, CTPYKTYPHOE 3BEHO.
[Monumepusanus >TUICHA KaK OCHOBHOE HaIpaBJICHUE
€ro HMCIIOJIb30BaHUS.

['eneTnveckas CBsI3b MEXIY KJACCaMHU OPTaHUYECKUX
COEeIMHEHUN

[MpakTnyeckune 3aHATHS

CBolicTBa OpraHMYECKUX COEJUHEHHH OTAENIbHBIX
KJIaCCOB (TpuBHATIBHAS u MEXIyHapoaHas
HOMEHKJIATypa, XHMHYECKHE CBOICTBa, CIOCOOBI
HOJY4EHHUs1): MpesenbHble (aJIKaHbl U IMKIOAJIKAHbI),
HemnpenenbHble (aJKeHbl, AlIKUHBl WU alKaJueHbl) U
apoMaTU4eCKHUe YTIIeBOAOPOABI, CIUPTHI U (PEHOJIBI,
KapOOHOBBIE KMCIOTHI U 3(UPBI, AJIbJETU/Ibl U KETOHBI,
aMUHBl W AaMHHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHBIE
coeMHEeHMs. 3aJaHus Ha COCTaBJICHHE YpaBHEHUM

OK 01
OK 02
OK 04
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XHUMHUYCCKUX peaKuHﬁ C YydYaCTUCM OpraHu4YCCKUx
BCIICCTB HA OCHOBAHHNHU X COCTaBa N CTPOCHU S

CocraBneHue cxeM peakuuid (B TOM 4YHUCIE IO
MPEI0KEHHBIM IeIT0YKaM MIpeBpaIcHui),
XapaKTEePU3YIOIIUX XUMHYECKHE CBOIiCTBa
OpPraHMYEeCKUX COCIMHEHUN OTIEIBHBIX KJIACCOB,
CcrocoObl UX TOJIYYEHHS W Ha3BaHUE OPTaHHMYECKUX
COCJIMHEHHUI 10 TPUBHAIBHON WM MEXIYHApOIHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.

Pemenne MPAaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUK HAa CBOMCTBA OPraHUYECKHUX
COE€IUHEHHH OT/IEIBHBIX KJIAaCCOB

JlabopaTopnasi padora

JlaGopatopHas pabota “IIpeBpalieHuss OpraHn4ecKux
BELIECTB IPU HarpeBaHUM'".

[lonmyueHnue oSTWieHa W U3yYEHHE €ro CBOMCTB.
MopenupoBanue MOJIEKYJI " XUMUYECKUX
HpeBpalleHUH Ha pUMepe 3TaHa, STUIICHA, alleTUIICHA
v JIp.

Tema 4.3.
Wnentudukarus
OpPTaHHYECKUX
BEIIECTB, UX
3HaYeHUE U
MPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHH
OU NIeITEeNbHOCTH
YyeJI0BEKa

OcHoBHOE coaepKaHue

TeopeTnueckoe o0yueHue

buooprannueckue coenunenus. Ilpumenenue wu
Ouonornueckas posb  yrieBoAoB.  OkucieHue
YTJIEBOJIOB — HICTOYHUK SHEPTUU )KUBBIX OPTaHU3MOB.
Ob6nactu mpuMeHeHHus: aMUHOKHUCIOT. [IpeBpaienus
OeNKOB TMUIM B oOpraHu3me. buonoruyeckue
bynkmun 6enkoB. buonorundeckue QyHKIIMU KUPOB.
Posnp oprannmueckoil XMMHMM B pPEIIEHUU NOpoOiieM
MUIIeBON O€30MaCHOCTH

Posip oprannmueckoil XMMHMM B pEIIEHUU MpobiieM
HHEPreTUUECKO  0e30MmacHOCTH, B Pa3BUTUHU
MEIMIMHBI, CO3JaHUM HOBBIX MaTEpHaJiOB, HOBBIX
VCTOYHUKOB 3HEPIUU (AJbTEPHATUBHBIE MCTOYHUKU
sHeprun). OmNacHOCTh BO3JEUCTBHS Ha SKHBBIC
OpraHM3Mbl OPraHWYECKUX BEILECTB OTAEIBHBIX
KjaccoB  (YIJIEBOAOPOJIbI,  CHHUPTHL,  (PEHOJIBI,
XJIOPOPraHUYECKHE IPOU3BOIHBIE, abAECTUABI U 1IP.),
CMBICJI ~ IIOKa3aTesld  IPEeAeNIbHO  JIOIyCTUMOMU
KOHLICHTpaLuu

JlaGopaTopHbIe 3aHATHS

JlaboparopHas pabora: “Unentuduxarms
OpPraHMYECKUX COECAVMHEHHUH OTIENbHBIX KJIACCOB™
Wnentudukarms OpraHU4YeCKHUX COCIMHEHUI

OTIENbHBIX KJIAcCOB (Ha TpuUMepe ajbJAErHJIOB,
KpaxMajia, YKCYCHOW KHCIOTBI, O€JKOB M T.IL) C
UCIIOJIb30BaHUEM UX (PU3NKO-XUMHUYECKUX CBOWCTB M
XapaKTEepPHBIX KAa4ECTBEHHBIX peakuui. JleHarypaunus
Oenka mpu HarpeBaHMM. lIBeTHble peaknMu OEIKOB.
BoO3HUKHOBEHME aHAIMTUYECKOIO CUTHAJIA C TOYKHU
3peHusl XMMHYECKUX IPOLIECCOB IPU IMPOTEKAHUU
KAaueCTBEHHOU peakuuu, MIO3BOJIAIOILEN
UICHTU(QUIHUPOBATh  MPEUIOKEHHbIE OpraHMYecKue

OK 01
OK 02
OK 04
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BCIICCTBA

KonTpoabsHnas
padora 3

CtpyKTypa 1 CBOWCTBA OPTAHUYECKUX BEIIECTB

Pa3pea 5.

Kunernueckue " TepMOIMHAMHYECKHE
3aKOHOMEPHOCTH NMPOTeKAHUS XHMHYECKHUX
peaKnuii-

CxopocThb
XHUMHYSCKHX
peaKIuid.
XHUMHYECKOE
paBHOBeECHE

OcHoBHOe coaep:xaHue

Teopeanecxoe oﬁyqe}me

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX
(akTopoB:  MPUPOIBI  pearupyrolIMX  BEIIECTB,
KOHIICHTPALMU PEearupyrolinx BEIIECTB, TEMIIEPATYPhl
U IUIONIAJM PEAKIMOHHOM MOBEPXHOCTH. TersioBble
3¢(deKkThl  XUMHYECKHX  peaknmui. OJKk30- U
SHAOTEPMUYECKHE, PEAKIIUH.

OOpatumocTh peakiuii. XMMHYECKOE PaBHOBECHE W
€ro CMEIIeHHE MO ACHCTBUEM Pa3IUYHbIX (PaKTOPOB
(KOHIIEHTpAIMsl PEareHTOB WIM NPOJIYKTOB PEaKIIMH,
JaBJIeHUE, TeMIIepaTypa) AJs CO3JaHus ONTHUMAaJIbHBIX
YCIOBUM  MNPOTEKAHHUS] XUMHUYECKHUX  IPOIECCOB.
[Tpuniun Jle laTenne

OK 01
OK 02

HpaKanecKne 3aHATHSA

Pemenune mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
aHaiu3  (akTOpOB, BIUSIOIUX HAa  HU3MEHEHUE
CKOPOCTH XMMHYECKOM peakuuu, B T.4. C IO3ULUHU
9KOJIOTUYECKHU 11€71€CO00Pa3HOro MOBEJCHUS B OBITY U
TPYOBOM JEATEIBHOCTH B LIEIAX COXPAHEHUs CBOETO
3I0POBBS M OKPYIKAIOIIEH MPUPOTHON CPEJIbI.
Pemenune mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
MIPUMEHEHHE MIPUHIMIIA Jle-llaTense JUTS
HaxXOXJECHHs HaIlpaBJIICHUs CMELICHUsS pPaBHOBECUS
XUMHUYECKON peakIy U aHaiu3 (akTOpOB, BIUSIOMINX
Ha CMEIIEHUE XMMUYECKOTO PABHOBECHUS

OK 01
OK 02

Pa3pea 6.

PacTBOpbI

Tema 6.1.
Ilousarue o
pacTBopax

OcHOBHOe coiep:kaHue

(]

Teoperuyeckoe o0yueHue

PactBopeHne kak (U3MKO-XMMHUYECKUH Ipoliecc.
PactBopsl. CriocoObl NPUTOTOBJIEHUS PacTBOPOB.
PactBopumocTs. MaccoBas 10y11  pacTBOPEHHOIO
BEIIECTBA. Cwmbicn IoKa3aTest MIPEACIIBHO
JIOITYCTUMOM KOHILICHTPAallUM W €T0 HCIIOJIb30BAaHUE B
OLIEHKE PKOJOrMYecKol 6€30MacHOCTH.

IIpaBuna 2K0IOrMYECKH LEIECO0OPA3HOrO MOBEICHHUS
B OBITYy © TpPYIOBOH JEATEIBHOCTH B IEJAX
COXPAaHEHHS CBOETO 370pPOBbSI U  OKPY)KAIOLIEH
IIPUPOJIHOM CpPEAbI; ONTACHOCTh BO3/IEHUCTBUS Ha )KHUBbIE
OpraHU3MBbI OIPEIEIICHHBIX BEIIECTB.

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX
3aJJaHUil HA PACTBOPHI, UCIIOJIb3yeMble B OBITOBOH H
IIPOM3BOJCTBEHHON ACSTEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 07

Tema 6.2.
HUccnenosanue

OcHoBHoOE conepxaHue

JlabopaTopHble 3aHATHUS

OK 01
OK 02
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CBOWCTB
pacTBOpPOB

JlaboparopHas pabota «IIpuroroBieHne pacTBOPOBY.
[IpuroroBnenue pacTBOpOB 3a7aHHON (MaccoBOH, %)
KOHI[EHTpaluu  (C  MPaKTUKO-OPUEHTHPOBAHHBIMU
BOIIpOCAMH) ¥ OMNpEACIICHUE  CPEabl  BOJHBIX
pacTBOpOB.

Pemenue 3a/1a4 Ha MPUTOTOBJICHUE PACTBOPOB

OK 04

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJAEPKaAHME (COAepPKAHMe
NMPHUKJIATHOT0 MOY.JIs1)

Pasznen 7.

Xumus B ObITY H NPOU3BOACTBEHHOMI
JAeATEeJbHOCTH YeJI0BeKa

XuMmus B ObITY U
POU3BOJICTBEHH
01 1eATEIIbHOCTH
yesoBeka

OcHoBHOE coacpkaHue

TeopeTnueckoe o0yuenue

Hogeimme [OOCTMKEHHMST XUMHUYECKOM HAyKu U
XUMHYECKOM  TeXHoJormu. Poab  XHUMHH B
00€eCIeYeHUH HKOJIOTHUECKOM, 3HEPreTHUecKol u
MUIIEBON  0€30MacCHOCTH, Pa3BUTHU  MEIUIIUHEI.
IIpaBuna moucka W aHalM3a  XUMHUYECKOU
uH(}OpMAIUU U3 PA3TUYHBIX UCTOYHUKOB (Hay4YHas U
y4ueOHO-HayuyHas JHUTepaTypa, CpeIcTBa MacCOBOM
uHbopMmaiuu, cetb MuTepHer)

IpakTnyeckune 3aHATHS

[lonck m aHanM3 KEMCOB O MPUMEHEHUN XUMHYECKHX
BEIIECTB M TEXHOJOTHH C yderoM Oynymiei
NpoecCHOHATIBHON  JEATEJIBHOCTH IO  TeMaM:
BaXKHeHIIne CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKLMOHHBIE ~ MaTepHajbl, KpPacKH, CTEKIIO,
KEepaMHKa, MaTepuabl JUISt AIIEKTPOHUKH,
HaHOMAaTEpHaJIbl, TEKCTUJIbHBIE BOJIOKHA, MCTOYHHKHU
SHEPruM, OpraHUYecKHe U MHUHEpAJIbHbIE YA0OpEHNs,
JIeKapCTBEHHBIE BEIIECTBA, OBITOBASI XMMHSI.

3amuta: IlpencraBieHue pe3yibTaToOB  PELLEHUS
KelcoB B (hopMe MUHU-JIOKJIa/Ia C pe3eHTanuei

OK 01
OK 02
OK 04
OK 07

IIpoMe:xxyTOUHasI aTTECTANUS MO JUCIUNIMHE
( inddepeHIUPOBAHHBIH 324eT)

Bcero

72
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3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
TACIUATITAHBI

3.1. TpeboBaHHsI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecreqdeHHI0
JUia peanu3aluu MporpamMMbl JUCUUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE CHelHaIbHbIe
MOMENICHHUS: y4eOHBI KaOMHET XUMHUH U ydeOHasi XUMHUYECKasi TabopaTopHsl.

Oo0OopynoBanue y4eOHOro kKaOMHera (HArJsiAHble MOCOOMSA): KOJUICKIIMM TMPOCTBIX H
CJIO’KHBIX BEIIECTB M/HMITH KOJUICKIIMU TIOJIMMEPOB; KOJUIEKIUS TOPHBIX TIOPO M MUHEPAJIOB, Ta0IHIA
Menneneesa, mudpoBbie 00pa3oBaTEIBHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4eHHMsI: KOMIBIOTED C YCTPOHCTBAMHU BOCIPOM3BEIECHUS 3BYKa,
MIPUHTEP, MYJIbTUMEIUA-IPOCKTOP C SKPAHOM, MyJIbTUMEANIHAS TOCKA.

Oo6opynoBanue Jjadoparopuu U padodYux MecT JaAOOpPaTOPUM: MEH3YPKH, IHIETKH-
KarneJIbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaneJabHBIX peakuuii, GuibTpoBaibHasg Oymara, MPOMBIBAJIKH, CTEKIISIHHbIE NMPOOUPKHU, PE3UHOBBIE
npoOku, QoHapHKU, HAOOpP PEaKTUBOB, CTEKJISHHBbIC MAIOYKH, IITATUBBI Ui MPOOHPOK; MEpHBIE
LUWIMH]IPBI, BOPOHKU CTEKJISIHHBIC, BOPOHKH JIenuTeabHble uuHapudeckue (50-100 mu), cTynku ¢
necTukoM, (appopoBble YaIIKH, MUHIETHL, (QUIBTPHl OyMakKHbIE, BaTa, Mapiisi, 4acOBBbIE CTEKIA,
ANEKTPOIUIUTKU, JaOOpaTOpHbIE IITATUBBI, CIIUPTOBBIE TOPENKU, CIUYKHU, TPUOOp i MOITyYESHUS
ra3oB (WM MPOOHpPKa € ra300TBOJHOM TPYOKO#), nepxKaTeiau JUist POOUPOK, CKIISTHKH ISl XpaHEHUS
PEaKTUBOB, pa3aTOYHbIe JOTKM; xumudeckue crakanbl (50, 100 u 200 mi); mmaTenu; MUHUIETHL
TUTeJIbHbIE MBI, CEKYHIOMEpHI (TaiiMepsl), MepHble pobupku (Ha 10—20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mi), BoasHas OaHs (MM TEPMOCTAT), CTEKJISIHHBIE MAIOUYKH; KOHUYECKUE KOJObI
st tutpoBaHus (50 u 100 mu1); MHAMKATOPHBIE TMOJOCKU 1Uisi omnpeaenenuss pH u cranpaptHas
MHAVKATOpHAs IIKaJIa; YHUBEPCAIBHBIM MHIMKATOp; uneTku Ha 1, 10, 50 mut (mnm no3atopel Ha 1, 5
u 10 mu1), OropeTKu JUIs TUTPOBaHUS, MeauIMHCKHe mmpunbl Ha 100—150 mut, mabopaTopHbie W/unm
aHAIUTUYECKUE BeChl, pH-MeTphI, CymmabHbIN Kad, U Ip. 1a00paTopHOE 000pYI0BaHHE.

3.2. UndopmanmnoHHoe obecrniedeHne peajsn3alui NPOrpaMmbl

1. OcHoBHas nuTEpaTypa:

. Pymsutuc T'.E., ®enpnman @.I'. Xumusa. 10 xmacc. YueOHuK, 0a30BBI YpPOBEHb,
P®.,2022

. Pymutuc T'.E., ®enpaman @.I'. Xumus. 11 kimacc. YdueOHuK, 0a30BbI YpPOBEHB,
P®.,2021

2. Pexomenymast iureparypa:

o I'munka ['H.JI. OOmas xumus: yue6Hoe nocobue / H.JI. I'munka. — U3n. crep. — M.:
Kunopyc, 2016.

. I'muaka H. JI., PabunoBuu B. A., PyOouna X. M. 3amaun u ynpaxxHeHHUs Mo oOmei
xumuu. — 2002.

HHTepHeT — pecypcebl:

. Buneoypoku no xumuu, 7-11 ki http://mriya-urok.com/categories/himiya/

. https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

° WnmocTpupoBaHHble  MaTepHaibl [0 pas3jenaM: oOmias, OpraHuyeckas |

Heoprannueckas xumus. CnpaBounuk, Tectbl, Bumeo (memo). https:/multiurok.ru/goto.php?
url=http://school

3.3. BociuTaTe/ibHASA COCTABJIAIOIIAS MPOTPAMMBI


https://multiurok.ru/goto.php?url=http://school
https://multiurok.ru/goto.php?url=http://school

BocnuratenpHass cuctemMa B KOJUIE/DKE HampaBieHa Ha (OpMHUpPOBaHME W pa3BUTHE
MHTEJJIEKTYyalIbHOM, KyJIbTYPHOM, TBOPUECKOM, HPAaBCTBEHHOW JIMUHOCTH 0Oydaromierocs, Oyaymero
CMELUAINCTA, COYETAIONIETO B cebe MpodecCHOHaIbHBIE 3HAHUS U YMEHUS, BBICOKHE MOpAJIbHBIE U
MaTPUOTHYECKHE KayecTBa, OOJIAJAIOLIEro MpaBOBOW M KOMMYHHUKAaTHUBHOW KYJBTYpOM, aKTUBHOM
IPAKJAHCKOU ITO3HULIMEH.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI OBLLIEOBPA30BATEJIBHOM
JUCLMIIINHBI

KonTponb u oneHka pe3ynbTaToB 00y4YeHHs] OCYLIECTBIIAETCS MpernojiaBaTeieM B Ipolecce
MPOBEACHUS MPAKTUYECKHUX 3aHATUN U JTAOOPATOPHBIX pabOT, TECTUPOBAHMS, a TAK)KE BBITTOJTHCHUS
o0Oy4arolMMUCs MHIWBUIYalbHBIX 3aJjaHHM, MPOEKTOB, HcciaenaoBaHui. PesynbraThl oOydeHus
OTIPEIETISIOT, YTO OOydYaronIuecs: MOJDKHBI 3HATh, TIOHMMAaTh W JEMOHCTPHPOBATH MO 3aBEPIICHUHN
W3YYECHUSI TUCITUTUINHBI.

Jnst popmupoBaHusi, KOHTPOJII U OLEHKH PEe3yJbTaTOB OCBOCHUS Y4EOHOM HCIUIUIMHBI
WCIOJIb3YETCSl CHUCTEMa OIEHOYHBIX MEPONPUSTHUN, MPEICTABISIIONIAas OO0 KOMIUIEKC Y4YeOHBIX
MEPOIPUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00ydeHust u chopmynupoBaHHbIX ¢ yuetom OI'OC
COO (npenmetnsie pe3yabTatsl o gucuumiuie) u GI'OC CIIO.

Ne | OK/IK Moay.s/ Pe3yabTaT 00yueHus Tunbl OEHOYHBIX MEPONIPUATH A
Pa3nen/Tema
I | OcHoBHOE conepxxaHue
1 Paznean 1. ®opmyaMpoBaTh 6a30BbIe
OcHoOBBI MOHSITUS ¥ 3AKOHBI XUMHHU
CTPOEeHUs
BelllecTBa
1.1 | OK 01 Ctpoenue CocTaBisiTh XUMHUYECKHE 1. Tect «CTpoeHne aTOMOB XUMHUYECKHUX
aTOMOB (hopmyIel coeTUHEHUH B AJIEMEHTOB W MPUPOJIa XUMUIECKON
XUMHYECKHX COOTBETCTBHUH CO CTETICHBIO |CBSA3H.
AJIEMEHTOB H OKHUCJICHUSI XUMHUIECKUX 2. 3aja4n Ha COCTABICHUE XUMHUICCKUX
npupoja AJIEMEHTOB, UCXO/JIS U3 dbopMyI ABYXaTOMHBIX COETMHEHUI
XUMUYECKON BaJICHTHOCTH U (okcuaoB, Cynb(HUIOB, TUAPHUIOB U T.I1.).
CBSI3H ANEKTPOOTpHUIIATeTbHOCTH  |3. 3aAaHus Ha UCTIOTIH30BAHUE
XUMHYECKON CUMBOJIMKU U Ha3BaHUM
COEIMHEHU 0 HOMEHKJIIAType
MEXIYHApOJAHOTO COI03a TEOPETUYECKOM
Y TIPUKIIQHON XUMUU U TPUBUATHHBIX
HA3BaHUU JJI COCTABIIEHUS XUMUYECKUX
dbopMyI ABYXaTOMHBIX COETMHEHUI
(oxcua0B, cynbPUI0B, TUIPUIOB H T.1I.)
U IPYTUX HEOPTraHMYECKUX COCTUHCHHIA
OTJICIBHBIX KJIACCOB
1.2 | OK 01 Ilepunonnueckuii | XapakTepu3oBaTh 1. Tect «Metammmueckue /
OK 02 3aKOH U XHUMHYCCKHUE JICMEHTEI B HEMETaJJINYSCKHUE CBOMCTBA,
tabmuna J[.M.  |cOOTBETCTBUM C UX ANEKTPOOTPULIATEIBHOCTD U CPOJICTBO K
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OK/IIK

MonayJas/
Pasznea/Tema

Pe3yabTar 00yyeHus

Tunbl OEHOYHBIX MEPONIPUATHIA

MenneneeBa

MOJ0XKEHIEM B
MEePUOINYECKOI cucTeme
XHUMHYECKHUX DJIEMEHTOB
J.1. Menneneera

AIEKTPOHY XUMHUYECKUX JIEMEHTOB B
COOTBETCTBHUE C UX JICKTPOHHBIM
CTPOCHHUEM M TTOJI0KEHHUEM B
NEPUOANYECKON cCTeMe XUMUYECKUX
snemenToB .. MenaeneeBay.

2. [IpakTudeckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3M MEXK]Ty CTPOSHUEM
aTOMOB XMMHYECKHX DJICMCHTOB U
NEePUOANYECKUM U3MEHEHUEM CBOMCTB
XHUMUYECKHUX DJIEMEHTOB U UX
COCIMHEHHI B COOTBETCTBHHU C
nosioxkenueM Ilepuonnueckon cucreMe.
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHUE 3aJaHuUsI Ha
XapaKTePU3ALUI0 XUMHUIECKHIX
3JEMEHTOB: «MeTamnueckue /
HEMeTaJJIMYeCKIe CBOMCTBA,
ANEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
AJNEKTPOHY XUMHUYECKUX JIEMEHTOB B
COOTBETCTBHUE C UX JIECKTPOHHBIM
CTPOCHUEM U TIOJI0KEHHUEM B
MIEPUOIUYECKON CUCTEME XUMUIECKUX
anemeHnToB JI.M. MenaeneeBay»

Pa3znea 2.
XuMH4YecKue
peaxkuuu

XapakTepu30BaTh TUIIBI
XHUMHYECKHX peaKkuui

KonTpoabnasi pabora
«CTpoeHue BeliecTBa H XUMHYECKHe
peaxkuumn»

2.1

OK 01
OK 04

Tunsr
XUMHUYECKUX
peakuuii

CocTaBisATh peakuuu
COCTMHCHHS, PA3JIOKCHUS,
oOMeHa, 3aMelleHus,
OKHCJIUTEIIBHO-
BOCCTAHOBUTEIIBHBIE
peakuuu

1. 3agaun Ha cocTaBiIeHUE YpaBHEHUI
peaKIui:

— COCTMHEHMS, 3aMEIIEeHNs, Pa3JI0KEeHHUS,
obMeHa;

— OKHCJIMTEILHO-

BOCCTAHOBUTEJIBHBIX PEAKLU C
HCITOJIb30BaHUEM METO/a JIEKTPOHHOTO
Oananca.

2. 3aaym Ha pacueT Macchl BEIIeCTBa
ni 00béMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MacCe WM 00BEMY OJTHOTO H3
YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB;
pacy€Thl

Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
MPOIyKTOB PEAKIINU, €CITU OJTHO U3




MonayJas/

Ne | OK/TIK Pe3yabTar 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIA
Pa3nen/Tema
BEIIECTB UMEET IPUMECH
2.2 Onektponutnue |COCTaBIATh YPAaBHEHUS 1. 3aganus Ha cocTaBieHHE
cKas XUMHUYECKHUX PEeaKINU MOJIEKYJISIPHBIX ¥ HOHHBIX PEaKIIHii ¢
JUCCOLMAIUS M |MOHHOTO OOMeHa C y4acTUEM KHUCIIOT, OCHOBaHHM U coJiel,
HMOHHBII OOMEH |y4YacTHEeM HEOpraHMYeCKHUX |yCTaHOBJIEHHE U3MEHEHHUS KUCIOTHOCTH
BEIIECTB cpensl
2. JJaboparopHas pabota "Turmsl
XUMHYECKUX peakiui'
3 Pa3znen 3. HUccaenoBars ctpoenue u |KonrpoJsbnasi padora
Crpoenne n CBONCTBA «CBOHCTBa HEOPraHHUYECKHUX
cBoOiicTBa HEOPraHU4eCKUX BellecTB |BellecTB)
HEeOpraHu4ecK
HX BellecTB
3.1 | OK 01 Knaccugukanus | Knaccuduuuponats 1. Tect «HomeHKkI1aTypa 1 Ha3BaHUE
, HOMEHKJIaTypa |HEOPraHU4ECKHE BEIIECTBA |HEOPTraHUYECKUX BELIECTB UCXOS U3 UX
U CTPOCHHE B COOTBETCTBUU C UX XUMHUYECKOH (hOPMYIIbI I COCTABJICHHE
HEOPraHUYECKU |CTPOEHHEM XUMHUUYECKON (POpMYJIbI UCXOJIS U3
X BEILECTB Ha3BaHUs BEILIECTBA [0 MEXAYHAPOIHOU
VI TPUBHAJIBHON HOMEHKJIAType».
2. 3agauu Ha pacyeT MacCOBOM JIOJIH
(Macchl) XUMHUYECKOTO DJIEMEHTA
(coenuHeHus ) B MOJIEKYJIe (CMECH).
3. IlpakTrueckue 3agaHus 1Mo
KJaccu(puKaui, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEILECTB PA3IUYHBIX
KJIACCOB.
4. IIpakTyeckue 3a1aHus Ha
orpezieNieHue XUMUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BUAA
XUMHYECKOH CBSI3U U THIA
KPUCTAJUTMYECKON pelieTKH
3.2 | OK 01 dusuKo- YcranaBnuBaTh 1. Tect «OCOOEHHOCTH XUMHUYECKUX
OK 02 XHUMHYCCKHE 3aBUCHUMOCTh (PU3HUKO- CBOMCTB OKCHJIOB, KCJIOT, OCHOBAHHM,
CBOICTBA XUMHYECKHUX CBOMCTB aM(OTEepHBIX THAPOKCUJIOB U COJICH.
HEOPraHUYECKU |[HEOPraHWYEeCKUX BELIECTB |2. 3alaHus HAa COCTaBJICHHUE ypaBHEHUN
X BEIIECTB OT CTPOEHUS aTOMOB U XUMHUYECKHUX PEaKIHii ¢ y4acTHEM

MOJICKYIJI, @ TAKXKE TUIIa
KpHCTaHHI/I‘{eCKOﬁ PCUICTKH

MIPOCTHIX U CIOKHBIX HEOPTAHUIECKUX
BEIIECTB: OKCHJIOB METAJIOB,
HEMETAJJIOB U aM(OTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHMI U
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MonayJas/

Ne | OK/TIK Pe3yabTar 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIA
Pa3znen/Tema
aM(OTepHBIX THAPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOUINX UX CBOMCTBA U
CIOCOObI MOTYYEHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETHUUECKHUE 3a]JaHUs Ha CBOMCTBA U
MOJTyYeHHEe HEOPTaHUYECKUX BEIECTB
3.3 | OK 01 Nnentuduxanu |MccnemoBath 1. IlpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUS
OK02 (s KaueCTBEHHbBIE PEaKIINU M0 COCTaBJICHUIO XUMHUECKUX PEAKIIHI C
OK 04 |HeopraHWYecKd |HEOPraHMYECKHX BEUIECTB |y4acTHEM HEOPTaHHMUECKHUX BEIIECTB,
X BEIIECTB UCTIONTB3YEMBIX JIJISl MX UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxanysi HEOPraHUNIESCKIX
BEIIECTB”
4 Paznean 4. HccaenoBars crpoenue 1 |[KonrposabHasi padora
Ctpoenue u cBoiicTBa oprannyeckux |«CTpoeHue U CBOHCTBA OPraHU4YecKHX
CBONCTBa BellleCTB BelIeCTB»
OpPraHMYecKux
BellleCTB
4.1 | OK01 Knaccudukanus | Knaccudumuponars 1. 3aganus Ha cocTaBlIeHUE Ha3BaHUM
, CTPOCHUE U OpraHWYECKUE BEIIECTBA B |OPTraHUYECKUX COCTMHEHUN 110
HOMEHKJIaTypa |COOTBETCTBUU C UX TPUBUAILHOMN WIIM MEKTyHApOTHOM
OPTaHWYECKUX |CTPOCHHEM CHUCTEMaTUYECKOW HOMEHKJIIATYpe.
BEIIIECTB 2. 3ajgaHusi HA COCTABJICHHUE MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX POpPMYIT
OpPTraHWYECKUX BEIIECTB OTACIBbHBIX
KJIACCOB.
3. 3agauu Ha ONpEEICHUE MPOCTEUIIEH
dbopMyIbl OpraHu4ecKoi MOJICKYIIbI,
UCXOs U3 3JIEMEHTHOr0 cocTaBa (B %)
42 | OKO01 CaoiicTBa YcranaBnuBaTh 1. 3amanus HAa COCTaBIICHUE YPABHEHHI
OK 02 |opraHuyeckux |3aBUCUMOCTbH (DU3HKO- XUMHUYECKHUX PEaKIHii C y4acTHEM
OK 04 COECIUHEHUN_ XUMHUYECKUX CBOMCTB OPraHMYEeCKHUX BEIIECTB HA OCHOBAaHUU

OpraHUYCCKUX BCIICCTB OT
CTPOCHUA MOJICKYIJI

UX COCTaBa U CTPOCHHUSI.
2. 3ajiaHus HAa COCTABIICHHUE YPaBHEHUH
XUMHUYECKHX PeaKIuii,
WUTIOCTPUPYIOIINX XUMHIECKUE
CBOICTBA C yUE€TOM MEXaHH3MOB
NPOTEKAHUS JaHHBIX PEaKIUi U
TeHETUYECKOH CBA3H OPTraHUYECKHUX
BEIIECTB Pa3HbIX KJIACCOB.

3. PacueTHble 3a/1a4M 10 ypaBHEHUSIM
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MonayJas/

Ne | OK/TIK Pe3yabTar 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIA
Pa3nen/Tema
pEeaKuuii ¢ y4aCTUEM OPraHUYECKUX
BEIIECTB.
4. Jlaboparopnas padota “IIpeBpamenus
OpPTaHUYECKUX BEIIECTB MPH
HarpeBaHuun"
43 | OK 01 Nnentuduxanu |MccnenoBath 1.ITpakTHKO-OpUEHTUPOBAHHbIC 3a1aHUS
OK 02 |5 opraHM4ecKUX |KaueCTBEHHbIEC PEAKIIUU 10 COCTaBJICHUIO XUMHUYECKUX PEAKIIHI C
OK 04 |BemiecTs, ux OpPraHMYECKUX COSAMHEHUN |y4acTUEM OPraHUYEeCKUX BEIIECTB, B T.4.
3HA4YCHHE U OTJIETIbHBIX KJIACCOB UCTIONB3YEMBIX NIl MX UACHTUDUKAIINH
MpPUMEHEHUE B B OBITY U TTPOMBIIIJICHHOCTH.
OBITOBOM U 2.Jlaboparopnas pabora:
IIPOU3BOJCTBEH “Unentuduxaniisi OpraHn4ecKux
HOM COCIMHEHUH OTJEIbHBIX KJIACCOB™
JeATETbHOCTH
YyeJioBeKa
5 Paspean S. XapakTepHu3oBaTh
Kunernyeckue |BJausiHUE Pa3IHYHBIX
" (¢akTopoB Ha paBHOBecHe
TEePMOAMHAMMY [ CKOPOCTHh XHMHYECKHUX
ecKue peaxkuui
3aKOHOMEPHOCT
U MPOTEKAHUSA
XHMHUYECKHUX
peakumit
5 [ OKOl CkopocThb XapakrepusoBaTh BiusiHUE |I[pakTHKO-OpHEHTUPOBAHHBIE
OK 02 |xumuyeckux KOHIIEHTpaLUU TEOPETUYECKUE 3a1aHNUs HA aHAJIU3
peaxuui. pearupymoIrx BemecTB 1 |(paKkToOpOB, BIUSIOIIUX Ha U3MEHEHUE
XuMHYecKoe TEMIEPaTypbl Ha CKOPOCTh |CKOPOCTU XUMUYECKOM peakiuu.
paBHOBecHE XUMHUYECKHUX PeaKIIHii [TpakTHKO-OpUEHTUPOBAHHBIE 3a/1aHUs
XapakTepu3oBaTh BIMSHUE |HA mpuMeHeHue npuHuumna Jle-lllatense
M3MEHEHHUS KOHIEHTPALMU |IJIsl HAXOXKICHHS HallpaBJICHUS
BEIIECTB, PEAKLUU CPEbl U |CMELICHHS pAaBHOBECUS] XUMUYECKOM
TEMIEPaTyphbl HA CMEIICHHE |pEaKlMu U aHaIu3 (PaKTOPOB, BIHSOIINX
XUMHUYECKOTO PABHOBECHSI |Ha CMEIICHHE XMMHUYECKOTO paBHOBECHS
6 HcciaenoBaTh MCTHHHBIE
Pa3pea 6.
PacTBOPHI € 3aJaHHBIMH
PacrBopbI
XapaKTepUCTHKAMH
6.1 | OK 01 IlonsTHe o Pasnuuare ucTUHHBIE 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 02 |pacTBOpax pacTBOpLI 2. IIpakTHKO-OpHEHTHPOBAHHBIE

paCUYCTHBIC 3aJaHNA Ha JUCIICPCHBIC
CUCTCMBI, UCITIOJIb3YCMBIC B OBITOBOM U




MonayJas/

Ne | OK/TIK Pe3yabTar 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIA
Pa3znen/Tema
MIPOU3BOACTBEHHOM IESITEILHOCTH
YyeloBeKa
6.2 | OK 01 Uccnenoanune |MccnenoBaTh GU3UKO- JlaGopaTtopHnas pabota
OK 04 |cBoiicTB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
pacTBOpOB HCTUHHBIX PACTBOPOB
II | lIpodeccuoHaNIbHO-OPUEHTHPOBAHHOE COJepKaHNe (COAepP:KaHHue IPUKJIATHOTO MOIYJIs1)
7 Pa3zpean 7. OuenuBaTth nocjeacTeusi |3amura keiica (¢ ydyeTom Oyayuiei
Xumus B ObITY |OBITOBOI U npogecCHOHATBHOM AeSITeIbHOCTH)
)/ | NMPOU3BOJACTBEHHOM
NPOU3BO/JCTBEH |/1eSITeIbHOCTH YeJI0BeKa ¢
HOU MO3UIMI DKOJOrNYECKOM
NEeATEJHLHOCTH |0€30IacHOCTH
YyeJI0BeKa

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY
u
IPOM3BOJICTBEH
HOM
JeSITeTbHOCTH
4eJI0BeKa

O1eHnBaTh MOCIEACTBUS
OBITOBOM U
MIPOU3BOJICTBEHHOU
IeITEIbHOCTH YeJIOBEKA C
MO3UIUM DKOJIOTHUECKOM
0C30IMacCHOCTH

Ketic (c yuetom Oymyteit
npodeCCHOHAIBHON JEATEITHLHOCTH)
Bo3MoxHbBIE TEMBI KEHCOB:

1. [Torennenue kIuMaTa u
BBICBOOOK/ICHUE Ta30BbIX THIPATOB CO
JTHA OKEaHa.

2. Byaye marepuansl s aBua-,
MAaIIMHO- U TPHOOPOCTPOCHHSL.

3. HoBble MaTepuabl il COTHEYHBIX
Oarapeil.

4. JlexapcTBa Ha OCHOBE PACTUTENbHBIX
npernapaToB
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