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1 OBIIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI
YUYEBHOH JUCHUIIJIMHBI BOYIL05 «XUMMUSI»

1.1. MecTo AMCHUIUVIMHBI B CTPYKType OCHOBHOH MNpo(decCHOHATBLHOMI
o0pa3zoBaTesibHOM nmporpammbli: OO01ieoOpa3oBaTeabHAS IUCIUIUIMHA «XUMUS
u3ydaeTcsi Ha 6a30BOM ypOBHE B 00I11€00pa30BaTEIbHOM ILHMKJIE Y4eOHOTO IJlaHa
OCHOBHO# TIpoeccroHaIbHON 00pa30BaTEILHON TPOTrPaMMBI.

1.2. lleas u niIaHUpyeMble pe3yJibTAThI OCBOCHUS TUCIUNJINHBI:

Hean: ®opmupoBaHue Yy CTYACHTOB TMPEJACTABICHUS O XUMHYECKOU
COCTABJISIIONICH E€CTECTBEHHOHAYYHOM KapTUHBI MHpPAa KaK OCHOBBI TPUHATHS
pelieHruii B JKU3HEHHBIX M TPOW3BOACTBEHHBIX CHUTYaIlUSX, OTBETCTBEHHOTO
MOBEJICHUS B TIPUPOHOM CpeJie.

3amavyu QIUCHMIIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SBJICHUI B OKPY’KAOIIECH cpelie, HEeTOCTHON HAy4YHOU KapTUHBI MUpa,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTABIATH (POPMYJIbI HEOPTAaHUYECKUX M OPTraHUYECKUX
BEIIECTB, YpPaBHEHUS  XUMUYECKUX  pEAKIHi, OOBSCHATH HX  CMBICIH,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKA MPOBEACHUS  MPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTATBHBIX HCCIEOBAaHUN C COONIOZCHHEM TIpaBWiI 0€30mMacHOro
oOpaleHus ¢ BEIIeCTBaMH M JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS WCIIOJIH30BATh WH(GOPMAIUI0 XUMHUYECKOTO XapaKkTepa 3
Pa3IMYHBIX HICTOYHUKOB;

5) chopmmpoBaTh yMEHUS  NPOTHO3UPOBATH  IOCIEJACTBHS  CBOCH
NEATEIbHOCTA U XUMHWYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX
MIPOLECCOB;

6) chopmMUpOBaTH MMOHUMAHNUE 3HAYMMOCTH JIOCTH)KECHUN XMMHUYECKON HayKu

Y TEXHOJIOTHH Il pa3BUTHS COLIMAIBHOMN U MPOU3BOJCTBEHHOU cdep.



Kop IIK, OK YMmenust 3HaHus
OK 01. BBI6I/IpaTB - YMEThb BBISBIIATH XAPAKTEPHBIE | - BIAJETh CUCTEMOU XUMHUYECKHX
CHOCOBEL pelenns pU3HAKU W B3aMMOCBASH | SHAHWH, — KOTOpai  BKIIOYAcT:
W3YYCHHBIX TOHATHHA, TPUMCHSTH | OCHOBOIIOJIAraloNIue TIOHATHUSA
3a/aq COOTBETCTBYIOIINE TOHITHS TPH | (XUMHYCCKHI  DJIEMCHT, aroM,
po(heCCUOHATLHOM ONMCAaHUU CTPOCHUS U CBOMCTB | 3JIGKTpOHHAas 000JI0YKa aToMa, S-,
HCOPraHHUYECKUX M OPraHUYeCKuX | p-, O-3JCKTpOHHBIC  OpPOHTAIH
ACATECIIbHOCTHU N
BEIIECTB W HX MPEBPAIICHUN; | aTOMOB, WOH, MOJIEKYJIa,
NPpUMCHUTCIIBHO K | BBIIBIATH B3aMMOCBSI3b | BUIGHTHOCTD,  DJIEKTPOOTPHIIA-
Pa3IUYHBEIM XUMHYECKHUX 3HAHHIA C | TETbHOCTh, CTENEHb OKHUCIICHUS,
MOHATHAMH W TPEJICTABICHUSAME | XUMUYECKas CBSI3b, MOJTb,
KOHTEKCTaM %
TPYTUX €CTECTBEHHOHAYYHBIX | MOJIIpHAsE ~ Macca, MOJISIPHBIN
MPEAMETOB; 00beM,  YIJIEpPOIHBIN  CKeJNeT,
- YMETh WCIIOJIH30BaTh | (PYHKIIMOHATbHAS rpynmna,
HauMEHOBaHUS XUMHUYECKUX | PaJUKal, W30MEPHs, H30MEDPHI,
CoeqUHEHNN MEXIYHAPOJHOTO | TOMOJIOTUYECKUAM Psii, TOMOJIOTH,
coro3a TEOPETHIECKOU W | YIJICBOJIOPOJIBI,  KUCJIOPOJA- U
MIPUKIIATHOM XUMUHU U | a30TCOJIepKAINEe  COCTUHEHUS,
TPUBUATBHBIC Ha3BaHUS | OMOJIOTHYECKU AKTUBHBIC
BOXHEWININX BEMmECTB (dTWJEH, | BemecTBa  (YrJIeBOABI,  JKHUPHI,
aneTuieH, rimnepuH, (¢eHouw, | 6eTKu), MOHOMEpP,  TOJIHMED,
dbopmanpaerus, YKCYCHasi | CTPYKTYPHO€  3BEHO, BBICOKO-
KHCIIOTa, TIWIUH, YrapHbId Ta3, | MOJIEKYJIspHbIE COEJIMHEHUS,
YTIEKUCIIBII ras, aMMHaK, | KpUCTAJUITMYECKas PelIeTKa, THUIIbI
raiieHas M3BeCTb, HeETramleHasl | XkMHYEeCKUX peaxuit
U3BECTb, NHUTHhEBas coAa U | (OKHCIUTEIbHO-BOCCTAHOBUTEb-
JIPYTUX), COCTaBIATH (OPMYJbI | Hble, IK30- U HHAOTEPMUYECKUE,

HEOPraHWYECKUX U OPraHUYECKHUX
BEIIIECTB, YPABHECHUS XUMHUECKUX
peaknuii, OOBICHATh WX CMBICI,
MOJITBEPXKIATh XapaKTepHbIE
XHMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOITUMHU
SKCIEPUMEHTAMU U
YpaBHEHUI
peaKIni;

- YMETh yCTaHaBJIMBATh
MIPUHAITICKHOCTh M3Y4YEHHBIX
HEOPraHWYECKUX U OPraHMYECKUX
BEIIECTB K OIIPEIEIIEHHBIM
KJIaccaM U TpyInaM COCIUHEHUH,
XapakTepu3oBaTb HMX COCTaB W
BaKHEHIIIHE CBOICTBA;
OIIPENENATh BHUABl XUMHYECKHUX
cBs3ell  (KOBaJIGHTHAs, WOHHAasi,
MeTaIn4decKas, BOJOPOJIHAS),
TUIBl KPUCTAUINYECKUX PEMIETOK
BEIIECTB; KIIacCU(PUITUPOBATH
XUMHUUYECKUE PEAKIUY;

3aIInuCsiIMHU
XHUMHNYCCKHX

peakuu
pacTBop,
HEIJICKTPOJIUTHI,
JIMTUYECKas JIMCCoLManus,
OKHCJITUTED, BOCCTaHOBUTEIIb,
CKOPOCTh XMMMUYECKON pEaKinH,
XUMHYECKOE paBHOBECHE),
TEOPUH W  3aKOHBI  (TeopHs
XUMHYECKOTO CTpPOCHUS
opranuyeckux Bemects  A.M.
byrneposa, Teopus
3JIEKTPOJIUTUYECKON JIACCO-
HHALUY, TEPUOAUYECKUN 3aKOH
J.A. Meneneena, 3aKOH
COXpaHEHUS MAaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYEC-
KUM S3BIK XUMUH,

- (bakTonoruueckue CBEIACHUS O
CBOMCTBAX, COCTaBE, IOJIYYEHUHU
u 0e30IacHOM  HCIOJb30BaHUH
BAXHEUIIMX HEOPraHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY U

HOHHOTO  OOMeEHa),
AJIEKTPOJIHTHI,
ANIEKTPO-
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- YMCTH MPOBOAWUTL PACHUCTBI IIO

XUMHYECKUM bopmynam u
ypaBHEHHSM XUMUYECKUX
peakuuMii C  UCIOJb30BaHUEM
(busmueckux BEJIMYUH,
XapaKTepU3YIOIUX BEIIEeCTBA C
KOJIMYECTBEHHOMN CTOPOHBIL:
Maccbl, oObema (HOpMaJbHBIE
yCIOBHS) Ta3oB,  KOJMYECTBA
BEIIIECTBA; MCITIOJIb30BATh

MPAKTUYECKOU
4eJI0BEKa;

- chopMupoBaTh MpeEICTABICHUS:
0 XHMMYECKOM COCTaBJISIOLICH
€CTECTBEHHOHAYYHOM  KAapTUHBI
MHUpa, POJIM XUMHH B TO3HAHWUU
SABJICHUHN [IPUPOIBIL, B
GbopMHUpOBaHUN  MBIIUICHUS U
KYJIBTYPBI JUYHOCTH, ee
(GYHKIIMOHATBPHONH T'PaMOTHOCTH,

JACATCIIBHOCTHU

CHCTEMHBIE XHMHUYECKHE 3HAHHS | HEOOXOQUMON Ui pelIeHHs
JUIS ~ TIPUHATHAS ~ PENICHHH B | IPAKTHYECKUX 3amadq "
KOHKPETHBIX KU3HEHHBIX | DKOJIOTHYECKH  0OOCHOBAHHOTO
CUTYaITUsX, CBSI3aHHBIX C | OTHOIIEHHUS K CBOEMY 3/I0POBBIO
BEIIECTBAMU M UX MPUMEHEHHEM. | M IIPUPOJIHOM Cpejie.
OK 02. - YMETH aHAIM3UPOBATH | - BIAJAETh OCHOBHBIMH METOJAMU
Hcons30BaTh XHUMHYECKYIO nHGOpPMAIHIO, | HAYYHOTO TO3HAHUS BEIIECTB H
COBPEMEHHBIE MOJIy4aeMyIo u3 PasHBIX | XHMHYECKHX SIBIICHU
HCTOYHUKOB (CpeICcTB MaccoBoi | (HaOmrozaeHue, H3MepeHue,
CpelcTBa MoHCKa, nHpopManuK, ceTh VHTEpHET W | SKCIIEPHMEHT, MOJCTHPOBAHNUE).
aHaNM3a u Apyrue);
UHTEPIPETALUU - YMETh TPOBOJHTH PACUYETHI IO
I/IH(bOpMaIII/II/I " XUMHYECKUM dhopmynam i
MH(BOPMALMOHHBIC ypaBHEHHAM XUMHYECKUX
TeXHOIOTHH IS peakuuii ¢ HUCHOJb30BAaHUEM
(bu3mIecKux BEJINYHH,
BBITTOJIHCHUA 3aI[at1U XapaKTEepU3YIOIINX BEIIeCTBa C
NPO(QECCUOHANBHON | konuuecTBenHoi CTOPOHBL:
JEeATECIIBHOCTHU Macchl, oObeMa (HOpMaJbHBIC
yCIOBUSI)  Tra3oB,  KOJWYECTBa
BEIIECTBA;
- HUCHOJb30BaTh  CHCTEMHBIC
XUMHYECKHE 3HAHUSA TUIs
OPUHSATUS pelieHuit B
KOHKPETHBIX AKUZHEHHBIX
CUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMM U UX IIPUMCHCHHUCM.

OK 04. OdbdextuBHO
B3aMMOJICHCTBOBATh
1 paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

- yMeThb  IUIAHHpPOBaThb U
BBITIOJTHSATD XUMHYECKUN
9KCIEPUMEHT (npeBparieHus
OPraHMYECKUX  BEIIECTB  IMpHU

Harp€BaHuu, IMOJYYCHHUEC DTUJICHA
)51 HU3YyUCHUC €ro CBOﬁCTB,
Ka4yCCTBCHHLBIC pCaKkuuun Ha
AIBACTUABI, KpaxMall, YKCYCHYIO
KHUCIIOTY, JACHATypaluusa OCIIKOB
Ipu HarpC¢BaHuu, OBCTHBIC
pcaknuu 6CJ'IKOB; MMpOBOAUTD
pcaknuu HMOHHOT'O 06MeHa,
ONpCHACIIATD cpeay BOJHBIX
PacTBOPOB, Ka4C€CTBCHHBIC

- q)aKTOHOFI/I‘leCKI/Ie CBCACHHUA O
CBOﬁCTBaX, COCTaBC, IIOJIYUCHUU
h 0e30macHOM HCIIOJIb30BAaHUH
BayKHEHIITNX HCOPIraHNMYCCKUX H
OpPraHN4YCCKUX BCIICCTB B 6LITy u

HpaKTquCKOﬁ ACATCIIbHOCTHU
YCJIO0BCKaA,

- TIIOHUMATb MW HCIOJb30BaTbh
npeumyunieCcTBa KOMaHAHOH H

WHAUBUAYAIbHON pabOTHI;

- MPUHUMATh e COBMECTHOM
JeSITeIbHOCTH, OPraHU30BBIBAThH
U KOOPJAUHUPOBATH JEHCTBUS IO
ee  JIOCTHJKEHHIO:  COCTaBJIATH
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peakuuu Ha cyabgar-, KapOoHaT-
U XJIIOPUJA-MOHBI, Ha KAaTHOH
aMMOHHMS;  pelath  AKCIICPH-
MEHTAJIbHBIC 33/1a4d 10 TeMaM
"Merambl" u "Hemeramnsl") B
COOTBETCTBUH  C  IpaBHIAMHU
TEXHUKH  O€30MacHOCTH TP
oOpalieHud ¢ BEIIeCTBAaMU U
1a00paTOPHBIM  00OPYHAOBAHUEM;
IPE/ICTABIIATh pe3yJIbTaThI
XAMHUYECKOTO JKCIEPHUMEHTa B
dhopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX pEaKkUui U
bopMynHpoBaTh  BBIBOJBI  Ha
OCHOBE JTHX PE3yJIbTaTOB.

IJIaH  JICUCTBUM, paclpenciarh
poiu C  Y4eTOM  MHEHHUU
YYaCTHUKOB o0CyX/1aTh

pe3yabTaThl COBMECTHON PabOTHI.

OK 07.
ConelcTBoBaThH
COXpaHEHHIO
OKPY’KAIOWIEH CPELBI,
pecypcocOepeKeHuIo,
MPUMEHSATH 3HAHUS
00 U3MEHEHUU
KJIMMATa, IPUHLIUIIBI
OepeKIINBOTO
IIPOU3BOJCTBA,

3 PeKTUBHO
JIeHICTBOBAThH B
Ype3BbIYAHBIX
CUTyalusx

- yMeThb coOJrofaTh MpaBuia
9KOJIOTUIECKH
11e7IecCO00pa3HOTO MOBEJCHUS B

OBITY U TPYIOBOM
NeSITENbHOCTH B HesxX
COXPaHEHHMsSI CBOETO 3/10POBbsI U
OKpyKaroleu IIPUPOAHOUN

CpCAbl, YYUTBIBATH OIIACHOCTbH

BO3ACUCTBUSA Ha KHNBBIC
OpraHu3MblI OIIPCACIICHHBIX
BCIICCTB, IIOHHUMas CMBICJI
IIOKa3aTcJIsd npez[enLHoﬁ

JOTYCTUMOM KOHIICHTPAIINH.

- chopmupoBaTh MPEICTaB-
JICHUS: 0 XUMHYECKOU
COCTAaBJISAIONIEH €CTECTBEHHO-

Hay4YHOW KapTHUHBI MHpA, POIU
XUMUH B TIO3HAHWM SIBICHUI

npupoabl, B (opMHpOBaHUU
MBIIICHHS U KYJIbTYpbI
JUYHOCTH, €€ (YHKIMOHAJIb-
HOMU I'PaMOTHOCTH,
HEOOXOAUMOM /ISl pelIeHUs
IIPAKTUYECKUX 3a1a4 U
HKOJIOTUYECKH OOOCHOBAHHOIO
OTHOULICHUS K CBOEMY

3JIOPOBBIO U MPUPOIHOMN Cpejie.




2 CTPYKTYPA U COJEP)KAHUE YYEFHOH JUCIHUIIJIMHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThbl

Bup yyeOHol padoThI Obrem b
yacax

O06beM 00pa3oBaTeIbHOM POrPAMMBbI 72

B TOM YHCIIC ayTUTOPHBIC 3aHATHSA

- TEOpETUYECKOe 00yUeHHE 38

- IPAKTUYECKHUE U TaOOPATOPHBIE 3aHATHUS 32

IIpome:xxkyTounas arrectanus B Gopme 3ayeTa 2




2.2 Temamuueckuii nnan u cooeprycanue yueonou oucyunaunvt bOYIL05 «Xumua»

HaumenoBanue Conepxanue yueOHOro MaTepuaa u popMbl OpraHu3amumn O6bem Koapl koMnerenuui,
pa3/iesioB H TeM AeATEJIHLHOCTH 00yJAKIIUXCS B qacax $opmuposanuio
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT NpOorpaMmabl
1 2 3 4
Pazoen 1. Ocnogvl cmpoenun eeutecmea 8
Tema 1.1 Conep:xxanne y4eOHOro MmaTepuaja
Crpoenne atomoB | TeopeTnueckoe odyueHmne OK 01
XUMHYECKUX CoBpemeHHas MOJIeTb CTPOeHHS aToMa. CUMBOJIMYECKUM SI3bIK XUMHUH. 2
AJIEMEHTOB U XUMHUYECKUN dJIEMEHT. DJIEKTPOHHAs KOH(PUTYpaIHs aToMa.
pupojia Knaccudukaiius XMuMAYECKUX SJIEMEHTOB (s-, P-, d-31emenThl). BaneHTHbIC
XUMHUYECKOU AEKTPOHBI. BajgeHTHOCT. DIIEKTPOHHAS TIPUPOJIa XUMUUECKOU CBSI3H.
CBSI3U DIEeKTPOOTPUIIATEILHOCTh. BUbl XuMHUUeCKOM CBSI3U (KOBaJICHTHAS,
MOHHAsI, MeTAJUTMYECKasi, BOJAOPOJIHASA) U CIOCOOBI €€ 00pa3oBaHUsl.
IIpakTH4eckue 3aHATHS
Pemenue 3amannii Ha UCMIOJIB30BaHNE XUMHUECKOW CHMBOJIMKU U Ha3BaHUHN 2

COEIMHEHUI TT0 HOMEHKJIATypPe MEXTYHAPOIHOIO COI03a TEOPETUUECKON U
NPUKJIQJAHON XMMHHW W TPUBUAJIBHBIX Ha3BaHMM [JI1 COCTaBJICHUS
XUMUYECKUX (HOPMYJT TBYXaTOMHBIX COCAMHEHUN (OKCHIOB, CYIb(HIOB,
TUAPUJOB U T.M.) U JAPYTUX HEOPTaHUYECKUX COCTUHEHUU OTIEIbHBIX
KJIaCCOB.

[IpakTrueckue 3a7aHusl HA YCTAHOBJICHUE CBSA3U MEXKY CTPOCHUEM

ATOMOB XMMHUYECKHUX 3JIEMEHTOB U NMEPUOJUYECCKUM U3MEHEHUEM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U X COCTMHEHUN B COOTBETCTBHUU C MOJIOKEHUEM
[lepnognuyueckoil CUCTEMBI.

CamocTosiTeibHasi padoTa 00y4alImMXxcsi (e npedycmMompeHo)




Tema 1.2.
[Tepunonnueckui
3aKOH U
MepUoInYeCcKas
cucrema JI.U.
Menaeneera

Coaep:xxanue y4eOHOro MaTepuaJjia

Teopernueckoe od0yuenue

Ilepuonnueckas cucreMa xumMudeckux aieMeHToB .M. Menzaeneena.
@usnyeckuii cmeica Ilepuonnueckoro 3akoHa /(.M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IJIEMEHTOB,
00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MTOJIOKEHUEM XUMHUYECKOTO0 deMeHTa B [lepuoanueckont cucteMe.
MupoBo33peHuyeckoe U HayuHoe 3HaueHue Ilepuoanueckoro 3akona /1. 1.
Mengeneesa. [Iporuossl .. Menaeneea. OTKpbITHE HOBBIX
XUMHYECKHUX 3JIEMECHTOB.

IIpakTHyeckue 3aHATHS

Penienre npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha
XapaKTEPUCTUKY XUMHYECKUX AJIEMEHTOB «MeTtammudeckue /
HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATEIIbHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJICKTPOHHBIM CTPOCHUEM U MOJIOKECHUEM
B MIEPUOJIUYECKON CUCTEME XUMHUUYECKHUX 31eMeHTOB .M. MeHneneeBay.

OK 01, OK 02

Pazoen 2. Xumuueckue peaxyuu

Tema 2.1. Tunsr
XUMHYECKUX
peakiuin

Conepxanue yueOHOro MmarepuaJia

OK 01
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TeopeTnueckoe od0yuenue

Krnaccudukanus v TUIIBI XUMUYECKUX PEAKLUN C y4aCTUEM
HEOpPraHndecKkux BemecTB. COCTaBlIeHNE YPABHEHUI PeaKIUi
COEJIMHEHHUS, Pa3NIOKEeHUsI, 3aMelIeHHs, OOMEHa, B T.4. peakluil TOpeHus,
OKHCJICHUSI-BOCCTAHOBIICHUS.

VYpaBHEHUS OKHUCIICHHUS-BOCCTAHOBIICHUS. CTEIIEHb OKUCIIEHNUS.
Oxkucnurens U BoccTaHOBUTENb. COCTaBIEHNUE U YPAaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJOM 3JIEKTPOHHOTO
6asianca. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIUU B IPUPOJIE,
IIPOU3BOJCTBEHHBIX MPOLECCAX U KUZHENESITEIbHOCTH OPraHU3MOB.

IIpakTHyeckue 3aHATHS

KonnuectBeHHbie OTHOLIEHHS B XUMUU. OCHOBHbBIE KOJTUYECTBEHHbIC
3aKOHbI B XMMHUH U PACUETHI IO YPABHEHUSAM XMMHUYECKHUX peakuuii. Mosb
KaK €JMHNIIA KOJINYeCTBa BelecTBa. MoiisipHas macca. 3aKOHbI
COXpaHEHUSI MAcCChl ¥ SHEPTHH. 3aKOH ABOTaapo. MoJsipHbIA 00bEM Ta30B.
OTHOCUTENBHASA MIIOTHOCTh ra30B. PacyeTsl M0 ypaBHEHUSIM XUMUYECKHUX
peakiuii ¢ UCIIOJIb30BAaHUEM MACChI, 00beMa (HOPMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEIIECTBA.

CamocTosiTeqibHAsI pa0doTa 00y4YaOIIMXCH (He npedycMompeHo)

Tema 2.2.

DIIEKTPOIUTHYEC
Kas JUCCOLMAIIUS
1 HOHHBIN 0OMEH

Conepxanue yueOHOr0 MaTepHuaJia

TeopeTnueckoe 00yueHue

Teopust 3IEKTPOJIUTUYECKON Auccouranuu. VoHbl. DIEeKTPOIUTHI,
HEIICKTPOJIUTHL. Peakiinn nonHoro ooMeHa. CocTaBIICHUE PEaKIIHMA
MOHHOTO 0OMEHA ITyTEM COCTABJICHUS WX IMOJHBIX M COKPAIIICHHBIX HOHHBIX
ypaBHeHU. KHCIOTHO-OCHOBHBIE PEaKIMU. 3aaHus HA COCTABJICHUE
VOHHBIX PEaKIU.

OK 01, OK 04
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IIpakTuyeckue 3aHATHHA

Jlaboparopnas pabota “TUIbl XUMHUYECKUX PEAKIIU™.

Hccnenosanue TUNOB (IO COCTaBY M KOJIMYECTBY UCXOJIHBIX U
00pa3yIoluXxcs BEIIECTB) U MPU3HAKOB XUMUYECKUX PEAKIIHMA.
[IpoBenenue peakunii HOHHOTO OOMEHa, ONPEIETICHUE CPEIbl BOIHBIX
pacTBOPOB. 3a/1aHUSI HA COCTABJICHHE NOHHBIX PEAKIIUI.

CamocrosiTesqibHasi paboTa 00y4aImMxcst (He npedycMoOmpeHo)

Pa3zoen 3. Cmpoenue u ceoiicmea Heop2aHuuecKux eeuiecmae

16

OK 01, OK 02

Tema 3.1. Conep:xxanne y4eOHOro MaTepuaJja

Knaccupukanus, | Teoperndyeckoe o0yueHue
HoMeHKiIatypa u | [Ipeamer Heopranmdeckon xumuu. Knaccudukaims HeopraHUM4ecKux

CTPOCHHUC BCIICCTB. HpOCTI)IG M CJIOKHBIC BCIICCTBA. OCHOBHBIE KJIaCCHI CJIOKHBIX
HCOPTaHUYCCKUX BEIICCTB (OKCI/IJILI, T'HMAPOKCUAbI, KUCJIOTHI, COJ'II/I). B3aumocBs3b
BCIICCTB HCOPTaHUYCCKUX BCUICCTB. AFpCFaTHble COCTOAHMHSA BCIICCTBA.

Kpucrammueckue u amopdHble BemecTBa. TUITBI KPUCTAITUYECKUX
pelieTok (aToMHasi, MOJIEKYJIsipHasi, MOHHAsI, METAJTTHYECKas ).
3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAILTMUYECKOM
pemeTkd. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEUIECTB OT BHUJIA
XUMHUYECKOU CBSI3M U TUIA KPUCTAIUIMYECKON permeTky. [Ipuunnsb
MHOT000pa3usi BEIIECTB.

OK 01, OK 02
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IIpakTuyeckue 3aHATHHA

HomeHnknaTypa HeOpraHM4eCKMX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOAS U3
UX XUMUYECKON (hOPMYJIbI UJIU COCTABICHHE XUMUYECKON (hOPMYJIbI
UCXOJs U3 Ha3BaHus BelecTBa 1o mexayHapoaHoit (MIOITAK) unun
TPUBUAJILHOW HOMEHKIIATYPE.

Pemenne mpakTHUecKuX 3aJaHU MO Kiaccu(HUKauu, HOMEHKIAType U
XUMHYECKUM (opMysiaM HEOpPraHMYEeCKUX BEIIECTB Pa3IUYHBIX KIACCOB
(yrapHblil ra3, yriekuciblii ra3, amMMHak, TaiieHas W3BECThb, HeralieHas
U3BECThb, MUTHEBAsI COJA M JIPYTUX): Ha3bIBaTh M COCTaBIATH (POPMYIIbI
XUMHYECKUX BEILIECTB, ONMPEAEIATh MPUHAJICKHOCTh K KJIAcCy.
HcTounuku xumMuueckoil nH(popmaiuu (cpeicTB MaccoBOi MHPOPMALINH,
cetb UnTepuer u apyrue). [louck nugopmanuu no Ha3BaHUsIM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM.

CamocTosiTeibHasA paboTa 00y4awIIMXCs (He npedycMOmpeHo)

Tema 3.2.
dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Conep:xxanne y4eOHOro MaTepuajia

Teopernueckoe 00yueHue

Mertamnbl. O01ue Gpu3nvyeckue 1 XMMUYECKHE CBOMCTBA METAIIJIOB.
CrniocoObl osTydeHus. 3HaUeHHe METAJJIOB M HEMETAJIJIOB B IPUPOJIE U
KU3HENEATEITLHOCTH YeI0BeKa U opraHu3MoB. Kopposusi MeTaioB: BUbI
KOPPO3WH, CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UHU.

Hemeramnpl. O6mue Gusnyeckrue 1 XUMHYECKUE CBOMCTBA HEMETAILIOB.
Tunuunsie coiicTBa HemeTawioB [V— VII rpynn. Knaccudukamms u
HOMEHKJIaTypa COeTMHEHU HeMeTalIoB. KpyroBopoThl OMOTeHHBIX
3JIEMEHTOB B PUPOJIE.

XHUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB
(OKCUAOB, THIPOKCHUJIOB, KUCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOJHBIX COSIMHEHHUIA,
BBICHIUX OKCUJOB U THIPOKCHJIOB.

OK 01, OK 02
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IIpakTuyeckue 3aHATHHA

CocraBiieHME ypaBHEHMM XMMHMUYECKMX PEAKUUU C y4aCTHEM HPOCTBIX U
CJIO’KHBIX HEOPraHUYECKHUX BEIIECTB: METAUIOB U HEMETAIJIOB; OKCUIOB
METAJJIOB, HEMETAJIOB U aM(OTEPHBIX DSJIEMEHTOB; HEOPraHWYECKUX
KHCJIOT, OCHOBAaHUN U aM(OTEPHBIX THIPOKCUAOB; HEOPraHUUYECKUX COJIEH,
XapakTepU3YIOLIUX UX CBOMCTBA.

Pemienne npakTuko-OpuEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOMWCTBA, COCTaB, NOJyuyeHUE U 0€30I1aCHOE UCIIOIb30BAaHUE BaKHEHIINX
HEOpPraHMYECKUX BEIIECTB B ObITY U MPAKTHUECKON JeATEIBHOCTH
YEJI0BEKA.

Tema 3.3. Conep:xxanue y4eOHOro MmaTepuaJjia

Nnentudukamus | [Ipakrnyeckue 3ansatusi JlabopatopHbie 3aHATUS

Heoprannueckux | Jlaboparopnas pabora «MneHTrduUKaIMI HEOPTAaHUYECKUX BEIIECTB».
BEIIIECTB Pemiennie  SKCIepUMEHTANIBHBIX 33/lad 0 XMMHYECKHM CBOMCTBaM
METAJJIOB ¥ HEMETAJUIOB, MO PACIO3HABAHUIO U TOJYYEHHIO COEIMHEHUN
METaJJIOB U HEMETAILIOB.

WNnenTudukaiys HeOpraHM4eCKuxX BEIIeCTB C UCTIOIb30BaHUEM UX
(U3UKO-XUMUYECKUX CBOMCTB, XapaKTePHbIX KAU€CTBEHHBIX PEAKITHi.
KauectBennbie peakiuu Ha cynbdar-, KapOoHAT- U XJIOPHUA-aHUOHBI, HA
KaTHOH aMMOHHSI.

OK 01, OK 02, OK 04

Kountpoabhas CrpoeHue BeniecTBa U XMMHUYECKUEe peakuuu. CBONCTBA HEOPraHMYECKUX
padora 1 BEILIECTB

OK 01, OK 02, OK 04

Pa3zoen 4. Cmpoenue u ceoiicmea op2anuieckKux 6euiecme

24

OK 01, OK 02, OK 04
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Tema 4.1.
Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BCIIECTB

Coaep:xxanue y4eOHOro MaTepuaJjia

Teopernueckoe od0yuenue

ITossBneHnue u pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. IIpeamer
OPraHUu4eCcKor XUMUU. MeCcTO U 3HaUYeHUE OPraHUYECKOU XUMUU B CUCTEME
€CTECTBECHHBIX HAaYK.

XUMUYECKOE CTPOCHUE KAK IIOPAJOK COCIUHEHUS aTOMOB B MOJIEKYJIE
COTJIACHO WX BaJEHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUU XUMHUYECKOTO
CTPOCHMSI OpraHMvecKkux coeauHeHnit A.M. bytiepoBa. YriiepoaHslii
CKEJIET OPraHUYECKOM MOJEKYJIbl. 3aBHCUMOCTb CBOWCTB BEIIECTB OT
XUMHYECKOI'0 CTPOECHHUs MOseKyJl. I3omepus 1 n3oMepsl.

[lonsitue o  QyHkumoHanmpHOW  rpymme.  Pamukan.  [lpunumms
KJaccuuKaIm OPraHU4YeCKUX COEIMHECHUM. MexnyHapoaHas
HOMEHKJIaTypa W IPUHLMIIBI HOMEHKJIATYpPbl OPTaHUYECKUX COCAWHEHUMU.
[lonsitTue 00 azorcoAepKaluX COCAMHEHUSX, OMOJOTHYECKH AKTHBHBIX
BemiecTBax (yrieBojax, *Xupax, Oejlkax W JAp.), BBICOKOMOJIEKYJSPHBIX
COEIMHEHMSIX (MOHOMED, OJIUMEpP, CTPYKTYPHOE 3BEHO).

OK 01

IIpakTH4eckue 3aHATHS

HomeHknaTypa opraHM4ecKux COeAUHEHUN OTJEIbHBIX KIacCOB
(HACBHILLIEHHBIC, HEHACBILLIEHHBIE U apOMATUYECKHUE YTIEBOAOPObI, CIUPTHI,
(dbeHoIbI, alberuIbl, KETOHBI, KAPOOHOBBIE KUCTOTHI U J1p.) CocTaBiieHue
MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB
OTZIEJIbHBIX KJIACCOB, UCMOJb3Ys X Ha3BAHUS 110 CUCTEMATHYECKON U
TPUBUATBHOW HOMEHKIIATYpe (ITUIICH, alleTUJICH, TTIuIeprH, GpeHomn, hopm-
aNbJIeTU, YKCYCHas KUCJIOTa, TTUIMH). PacueTsl mpocTeiiieit popMynsi
OpPraHUYeCKOM MOJIEKYJIbI, UCXOJI U3 AJIEMEHTHOro coctana (B %).

OK 01, OK 02,
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Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COCJIMHCHUU

Coaep:xxanue y4eOHOro MaTepuaJjia

Teopernueckoe od0yuenue

PU3NKO-XUMUYECKHE CBOWCTBA OPraHUYECKUX COCAUHEHUN OTIEJIBbHBIX
KJ1acCOB (0OCOOCHHOCTHU KilacCU(UKAIMM U HOMEHKJIATyphl BHYTPHU Kjlacca;
rOMOJIOTHYECKUH psaa u  oOwmwas Qopmyna; wuzomepus; (usnvyeckue
CBOICTBA; XUMUYECKHE CBOICTBA; CIOCOOBI MOTYUYEHUs):

— MpejeNbHbIe YIIIEBOJOPOb! (AJIKaHbl U LIMKJIOAJIKaHbl). ['opeHue Metana
KaK OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIJIa B MPOMBIIIJIEHHOCTH U OBITY.
CBolicTBa MPUPOJIHBIX YIJIEBOJOPOJOB, HAXO0XACHHE B MPUPOAEC U
NpUMEHEHHE AJIKaHOB,

— HemnpejeNnbHble (aJKEeHbl, AJKUHBI U allKaJMeHbl) U apoMaTUYECKUe
yIJI€BOAOPOIBI. ['openue aleTUIICHA KaK UCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJII CBAPKH U PE3KU METAILJIOB.

— KHUCIIOPOJICOAEpKAIINe COeAMHEHUs (CUPThI U (EHOJbI, KapOOHOBBIC
KUCIOTBI W 3QUPBI, albJIeruibl W KETOHBI, JKUPBI, YTJIEBOJIbI).
[IpakTryeckoe TpUMEHEHHWE OSTUJICHIJIUKOJSA, TIHIepuHa, (eHoa.
[Ipumenenue dhopmanbaeruaa, aleTalbIeruaa, yKCYCHON KUCI0Thl. Mblta
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morole CBOMCTBA MbLIA.

— a30TCOJAEpKalllue COEIWHEHUS (AaMUHBI W aMHHOKHCIIOTBI, OCJIKH).
BricokomonekynsipHble COeNMHEHUS] (CUMHTETHYECKHE U OMOJOTUYECKH-
aKTUBHBIC). MoHOMEp, TMoiauMep, CTPyKTypHoe 3BeHO. [lommmepuzaius
ATUJIEHA KAK OCHOBHOE HAIIPABIICHHUE €TI0 UCIIOIb30BaHUS.

['eHeTnueckas CBsI3b MEXKY KIACCAMU OPTAHUYECKUX COEMHEHUM.

OK 01, OK 02, OK 04
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IIpakTuyeckue 3aHATHHA

CBolicTBa OpraHMYeCKUX COECIUHEHUN OTIEIbHBIX KJIACCOB (TpUBHAIbHAsS
U MEXIyHapoJgHas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI
MOJIYYEHUsI): TIpelesibHbIe (aJKaHbl W IMKJIOAJIKAHbI), HEMpeeIbHbIC
(anKeHbl, aIKUHBI U aJIKaJIMEHbI) U ApOMaTUYECKUE YTIEBOAOPOIbI, CHUPTHI
U (GeHOobI, KapOOHOBBIE KUCIOTHI U 3(DUPHI, ATbACTUIBl U KETOHBI, AMUHBI
U aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIDHbIE COEIMHEHHS. 3aJaHusi Ha
COCTaBJICHHE YPABHEHUIM XMMHUYECKUX PEAKLUN C y4aCTHEM OpTraHUYEeCKUX
BEIIECTB HA OCHOBAHMH MX COCTAaBA M CTPOCHMUSI.

IIpakTHyeckue 3aHATHS

CocraBiieHHE CXeM peakiuii (B TOM YHCJIE IO MPEIOKEHHBIM IEMOYKaM
IpeBpaIleHuil), XapakKTePU3YIOIMNX XUMHUUYECKHE CBOMCTBA OPTraHUYECKUX
COCIMHEHUN OTIEIBHBIX KJIACCOB, CMOCOOBI WX TOJY4YEHUS W Ha3BaHHUE
OPraHUYECKUX COCIMHEHUNW 10 TPUBHAJIBHOM WM MEXIYHAPOIHOU
CHUCTEMAaTUYECKOW HOMEHKIIATYyPE.

Pemienne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUNM  Ha
CBOWCTBA OPraHUYECKUX COCTMHEHUN OT/IEJIbHBIX KIACCOB.

JlaGopatopHast pabGorta “lIpeBpaiieHuss OpraHUYECKUX BEIIECTB NpU
HarpeBaHuu'.

[Tomydenue 3TuUIEHA U U3y4YEHUE €ro CBOMCTB. MoAenMpoBaHUE MOJIEKYI U
XUMUYECKUX NMPEBPAILICHUI HA TPUMEPE ATaHa, STUIEHA, alleTUJICHA U JIp.

OK 01, OK 02, OK 04

Tema 4.3. Conepxanue yueOHOro MaTepuaJia

Unentuduxanus | TeopeTndeckoe odyueHue OK 01, OK 02,
OPraHu4eCKUX buooprannyeckue coeaunenus. I[IpuMeHeHue u OMOIOTHYECKasl POJIb OK 04, OK 07
BEILECTB, UX yraeBojioB. OKHUCIEHUE YII€BOJOB — MCTOYHHUK DSHEPrUM  KUBBIX

3HA4YCHUE U opranu3MoB. O0JacTH MPUMEHEHUS aMHUHOKHUCIOT. [IpeBpareHus: 6einxoB

MPUMEHEHUE B nuImy B opranu3Me. buonormdeckue ¢yHkuuu OenkoB. buomormdeckue

OBITOBOM H byHkIMK kupoB. Ponbp opraHWYeckoil XUMUM B pEHIeHUH MpoOiemM

MTPOU3BOJICTBEHH | MTUIIEBOM 0€30MTaCHOCTH.
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OU JIEeSATEIILHOCTU
yeJIoBEeKa

Ponb opranvueckoil XuUMUM B PpEUICHUU NPOOJIEM HHEPreTUHECKOM
0e30MacHOCTH, B Pa3BUTHUM MEAMIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DSHEpPruM (aJIbTEpHATUBHBIE MCTOYHUKU SHEPIHH).
OnacHOCTh BO3JEUCTBHS HA JKMBBIE OPraHU3Mbl OPraHUYECKHX BEILECTB
OTZIEJIbHBIX KJIaCCOB (YriieBooposl, CIIUPTBHIL, (beHnoubl,
XJIOPOPTaHUYECKUE MPOU3BOJHBIE, ANBIAETUIBI U JIp.), CMBICI IOKa3aTels
IIPEAEIBbHO JOIIYCTUMOM KOHIICHTPALIMHU.

JlaGoparopHast pabota: “HneHtudukaius OpraHUYECKUX COCTUHCHUIM
OTAEJIBbHBIX KJIACCOB™

Nnentudukaiuss opraHMYeCKUX COETUHEHUM OTIEIbHBIX KJIAaccoB (Ha
npuMepe aiabACTHIOB, Kpaxmayia, YKCYCHOM KHCIOTBI, O€JIKOB U T.I.) C
UCIIOJIb30BaHUEM HX (U3UKO-XUMHUYECKUX CBOMCTB M XapaKTEPHBIX
KaueCTBEHHBIX peakiuii. JleHaTypanus Oenka mpu HarpeBaHuu. l[BeTHBIC
peakiuu OenKkoB. BO3HMKHOBEHHE aHATUTUYECKOTO CHUTHAjJa C TOYKHU
3peHUs] XUMUYECKUX MPOIIECCOB MPHU MPOTEKAaHUU KAaYECTBEHHOU peakivH,
MO3BOJIAIONIEN  HUACHTU(UIHUPOBATH  MPEJIOKEHHBIE  OpraHUYEeCKUe
BEIIECTBA.

OK 01, OK 02, OK 04

KontpoabHas
pabora 2

CtpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB.

OK 01, OK 02, OK 04

Pazoen 5. Kunemuueckue u mepmoouHamuueckue 3aKOHOMEPHOCIU RPOMEKAHUA

XumuuecKkux peakuuﬁ

OK 01, OK 02
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Tema S.
CxopocTh
XUMHAYECKHUX
pEaKLUH.
XUMHYECKOE
paBHOBECHE

Coaep:xxanue y4eOHOro MaTepuaJjia

Teopernueckoe od0yuenue

CKOpOCTh peaKkiiM, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB: MPUPOJbI
pearupyronmx BEUIECTB, KOHIIEHTPAllUM  pPEarupyrolluX  BEILECTB,
TEMIEpaTypbl W IUIOIIAJA PEAKIUOHHOW MOBEPXHOCTH. TemnoBbie
3G (PEeKTh XUMUYECKUX peaKIuil. JK30-1 dHIOTEPMHUUYECKHE, PEAKIIHH.
O6paTuMOCTh peakiuii. XMMHUUECKOE PABHOBECHE M €ro CMEIICHHUE IOJ]
JNEUCTBUEM  pa3iauuHbIX (AKTOPOB (KOHIIEHTpALMsSl pPEareHTOB WU
OPOAYKTOB  pEakUuu, JaBjieHue, Temmeparypa) Uil  CO3AaHus
ONTUMAJIBHBIX YCJIOBUI NpPOTEKaHHUs] XMMHUYECKHX TMpoieccoB. [IpuHiun
Jle llarense.

IIpakTHyeckue 3aHATHS

Pemienne mpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUN Ha aHau3 (PaKTOPOB,
BIIUSIONMX HA M3MEHEHHE CKOPOCTH XHUMHUYECKOM pPEaKUHWH, B T.4. C
MO3UIUHN IKOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEJEHUSI B OBITY U TPYI0BOM
JNEATENIbHOCTA B LENAX COXPAHEHMs] CBOETO 3J0pOBbS U OKPYKAIOILIEU
IIPUPOAHOMN CpELbI.

PemieHue  npakTUKO-OPMEHTUPOBAHHBIX  3aJaHUM HA  IPUMEHEHHUE
npuHuuna Jle-Illatenbe st HaxXxO0XACHHWS HANPABICHUS CMEIICHUS
paBHOBECHS XMMHUYECKOW pEaKkIWH M aHajdu3 (PaKkTopoB, BIUAIOIMINX HA
CMEIIIEHNE XMMUYECKOT O PABHOBECHUS.

Pazoen 6. Pacmeopwt

OK 01, OK 02, OK 07
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Tema 6.1.
Ilousatue o
pacTBopax

Coaep:xxanue y4eOHOro MaTepuaJjia

Teopernueckoe od0yuenue

PactBopenune kak ¢usnko-xumuueckuili mnpouecc. PactBopsl. CrocoOsl
OPUTOTOBIIEHUA  pacTBOpoB.  PacTtBopumoctb.  MaccoBas — mons
pacTBOpeHHOro BemniecTBa. CMBICI TOKa3aTelsl MPEAENbHO JOMYyCTUMOMN
KOHIEHTPAlMM M €ro HCIOJb30BaHWE B OIEHKE SKOJOTHYECKON
0€30MacHOCTH.

[IpaBuna sKOJOTUYECKH LIETIECO00PA3HOrO MOBEJICHUS B OBITY U TPYIOBOM
NESTENbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3[0pPOBbS U OKpYXKarolen
OPUPOAHON Cpefbl; OMACHOCTb BO3ACHCTBUS HA >KUBBIE OpPraHU3MBbI
OTpEJICTICHHBIX BEIIECTB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha pacTBOPHI,

UCIOJIb3yeMbI€ B OBITOBOI M MPOM3BOJICTBEHHOMN JESTEIHHOCTH YEJIOBEKA.

OK 01, OK 02, OK 04

Tema 6.2.
HccnenoBanue
CBOMCTB
pacTBOpOB

Conep:xxanue y4eOHOro MaTepuaJjia

Jlabopatopnas padota «IIpuroroBieHue pacTBOPOBY.

[IpuroroBiieHre pacTBOPOB 3aJaHHOW (MaccoBOil, %) KOHLIEHTpamuu (cC
IPAKTUKO-OPUEHTUPOBAHHBIMU ~ BONIPOCAMM) M OIPEJICICHUE CpPEJbl
BOJIHBIX PACTBOPOB.

Pemenue 3a1ay Ha NPUTOTOBJICHUE PACTBOPOB.

OK 01, OK 02,
OK 04, OK 07

IIpodeccnoHATBbHO-OPHEHTHPOBAHHOE COJePKAHUE (COoNePKAaHUe TPUKIATHOTO0 MOYJIA)

Pazoen 7. Xumusa ¢ 0bimy u npou3e00cmeeHHOI 0esAimeabHOCHU Ye106eKa

OK 01, OK 02,
OK 04, OK 07

Tema 7. Xumus
B OBITY U
MPOU3BOACTBEHH
OH IESITEIbHOCTHU
YyeJIOBEKa

Conep:xxanue yueOHOTro MaTepuaJjia

TeopeTnueckoe o0yueHune

Hogelmne nocTrKeHUs XUMUYECKOM HAYKHA U XUMUYECKOM TEXHOJIOTHH.
Ponp xumun B o6ecrieueHnH 3KOJIOTHISCKOM, SHEPTEeTHICCKON 1 MMUIIEBOM
0e30macHOCTH, pa3BUTUH MeIUIIMHEL. [IpaBuiia moucka u aHaian3a
XUMHUYECKOW HHPOPMAIIUN U3 PA3TINIHBIX UCTOYHUKOB (Hay4YHast M y4eOHO-
Hay4JHas JIUTEpaTypa, Cpe/icTBa MaccoBOi nHGopmManuu, cetb IHTepHET).

OK 01, OK 02, OK 04
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IIpakTuyeckue 3aHATHHA

Ilouck m aHanM3 KEWCOB O MPUMEHEHUM XHMHYECKHX BEUIECTB U
TEXHOJIOTUH C ydeToM Oyayiied mpodecCHOHAIBHOW IeATEeIbHOCTU IO
TEMaM: BaXXHEWIIME CTPOUTEIBbHBIE MAaTepHANIbl, KOHCTPYKIIMOHHBIE
MaTepuasbl, Kpacku, CTEKJIO, KepaMHMKa, MaTepHaibl JJIs 3JIEKTPOHUKH,
HAaHOMAaTepuasbl,  TEKCTWJIbHBIE  BOJOKHA,  HMCTOYHHKH  DHEPIUH,
OpraHMYecKMe M MUHEPAJIbHBIE YJIOOpEHHUs], JIEKAPCTBEHHbIE BEIECTBA,
ObITOBast XHMMHs, pOJIb METAUIOB W CIUIaBOB B TEXHUKE, KOPPO3US
METAJJIOB ¥ CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

3amura: IlpeacraBnenue pe3yiabTaTOB PEIICHUs] KEHCOB B (popme MHHH-
JOKJIaJa ¢ MPE3CHTALUEN.

OK 01, OK 02,
OK 04, OK 07

IIpoMexyTouHasi aTTecTAMSA 10 JTUCHHUILUIAHE (324eT)

OK 01, OK 02,
OK 04, OK 07

Bcero

72
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3 YCJIOBUS PEAJIU3ALIMM YYEBHOMN JTUCLHUTLIAHBI

3.1. Jas peaamzanuum NporpaMMbl [JUCUUIUVIMHBI JOJKHBI ObITh
NpeIyCMOTPEeHBI cjeayollue crneunajibHble NMoOMelleHusi: yuyeOHbIH KaOWHET
XUMUU W/ WA Y4eOHOM XUMUYECKOH 1abopaTopuu.

OGopynoBanue y4yeOHOro kaOuHeTa (HAIJISIHbIE TMOCOOMS): HAOOPHI
IAPOCTEP’KHEBBIX MOJIETIEH MOJIEKYJ, MOJENM KPUCTAJUIMUECKUX PEIIeTOK,
KOJUICKIIUM TIPOCTBHIX W CIIOXKHBIX BEIIECTB W/WJIU KOJUICKIIMUA TOJUMEPOB;
KOJUIEKIIMSI TOPHBIX NOpPOJ W MHUHEpasioB, Tabmuua MennaeneeBa, ydeOHbIE
¢unbMbL, TU(POBBIE 00pa30BATENbHBIE PECYPCHI.

Texnnueckue cpeacTBa oO0y4eHHMsi: KOMIBIOTEp C yCTpOMlCTBaMu
BOCIIPOM3BEJCHUSI  3BYKa, TMPUHTEP, MYJIBTUMEIUA-TIPOEKTOP C DKPAHOM,
MYJbTUMEIUNHHAS TOCKA, yKa3Ka-Tpe3eHTEP sl TPe3eHTaIlU.

Ob6opynoBanne jJadopaTopuu U pado4ux MecT Ja0OPATOPUN: MEH3YPKH,
NUIETKU-KAMEeIbHUIBI, TEPMOMETPbI, MHKPOCKOI, JyMbl, MPEIMETHbIE H
MOKPOBHBIE CTEKJIA, TUIAHIIETHI U1 KamedbHBIX peakUuil, (QUIbTpoBaIbHAS
Oymara, TpOMBIBAJIKH, CTEKJISHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (OHAPUKH,
HA0Op pPEAaKTHUBOB, CTEKJISHHBIC MMAJIOUYKH, IITATUBBI JUISI TPOOHPOK; MEpHBIE
UUINHAPBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JI€NUTENbHbIE MuinHApuueckue (50-
100 wu1), cTymku ¢ TiecTUkoM, (apdopoBbie YallKd, NHHIETHI, (QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJIA, OJJIEKTPOIUIUTKH, JTaOOpaTOpHBIE
IITATUBBI, CIUPTOBBIE TOPENIKH, CIIMYKH, MPUOOP MJis TOJNy4YEeHHs Tra3oB (WIH
MpoOUpKa C Ta300TBOJHON TPYOKOW), AepKaTenu JUisi MPOOUPOK, CKISHKU IS
XpaHEHUsl PEaKTUBOB, pa3fdaTOuYHbIE JOTKU; XxuMmudeckue ctakansl (50, 100 u 200
MJ1); IINATEIN; MUHIETHI; TUTEIbHbIE HIUIIbI; CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mi) u mepabie KoaosI (25, 50, 100 u 200 mur), BoxsHast 6aHs
(w1 TepMOCTaT), CTEKJIIHHbIE MaJlOYKH; KOHUYECKUE KOJObI 151 TuTpoBanus (50
nu 100 mn); uUHAUKATOpHBIE TOJOCKU s ompenenenuss pH u cranmaptHas

MHJIMKaTOpHAs 1IKaJa; YHUBEPCAIbHBIN MHIUKATOp; nuneTku Ha 1, 10, 50 mu (nam
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no3atopsl Ha 1, 5 u 10 mu1), GropeTKU A TUTPOBAHUS, MEIUIIMHCKUE IIITPHUIIBI HA
100—-150 mn, naGopaTopHbIE W/UIIHM aHATUTHYECKHE Bechl, pH-MeTphbl, CylInIbHBIMI

mkad, u ap. 1abopatopHoe 000pyI0BaHUE.

3.2. UupopmanuonHoe odecreyeHne peau3auy NporpaMmmbl

1. Jlns peanuzanuu mporpamMMbl OuOiamoTeuHbit (oHa oOpa3oBaTesIbHOM
OpraHu3aluy JOKEH UMETh MeyYaTHbIe W/UU 3JIEKTPOHHbIE 00pa3oBaTelIbHbIE U
UH(POPMAIIMOHHBIE  PECYpChl, PEKOMEHJIOBaHHbIE I  MCIOJIb30BaHUS B
o0pa3oBaTeIbHOM MPOIIECCE, HE CTapIle 5 JIeT ¢ MOMEHTA U3/IaHus.

2. Pexomentyembie nevyaTHble U3JIaHus 1o peanuzanuu
o0mreoOpazoBaTebHONM  TUCHUMIUIMHBI ~ TMPEJCTaBICHbl B METOAMYECKHUX

PCKOMCHAAIUAX 110 OpTaHHU3alIuN O6y‘IGHI/ISI.

3.2.1. OcHOBHBIEC MEYATHHBIC U3TAHUA

1. Tabpuensa O.C., OctpoymoB W.I' Xumus npna npodeccuit u
CHEIUANTBHOCTEH TEXHUYECKOTO MPOoduiIs: YIeOHUK JUIsl CTYI. YUPEXKICHUU cpes.

npod. obpazoBanus. — M., 2018.
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4 KOHTPOJIb U OEHKA PE3YJbTATOB OCBOEHUA
YUYEBHOH JUCHUIIJIMHBI BOYIL05 «XXUMMUSI»

KoHntpone u  omeHka  pe3ynbTatoB  OOy4yeHus

MPaKTHICCKHX

OCYHICCTBIIACTCA

npernojaBareieM B  Ipolecce MNpPOBEJCHUs 3aHATUH U

1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIMIOJHEHUS OO0YYalOIIUMUCS
WHIUBUAYAIBbHBIX 3aJlaHUi, MPOEKTOB, HccheqoBaHUil. Pe3ynbratel o0yueHus
OINPEJENSIIOT, YTO O0y4aroluecs NOJDKHBI 3HaTh, IOHUMATh U JAEMOHCTPUPOBATH

IO 3aBCPHICHUU U3YUCHUSA NUCTUIIIINHBI.

I[J'ISI (I)OpMI/IpOBaHI/IH, KOHTPOJII U OICHKHN PC3YJIIbTATOB OCBOCHUA yqe6Hoﬁ

AUCHUIIIIMHBI UCITOJIB3YCTCA q)OHI[ OICHOYHBIX CPCACTB.

N | OK/IIK Monayas/Paznen/ PesyabTar oGyenms Tunol OHeHO‘lH:)IX
Tema MeponpHUATHH
| | OcHoBHOE coep:kaHue
1 Pa3nen 1. OcnoBbl | @opMyIMpPOBATH
CTPOCHUA 0a30Bble MOHATHS U
BelllecTBa 3aKOHBI XMMHHU
1.1 |OK 01 [Crpoenue atomoB |CoctaBisats xummuueckue |1. Tect «CTpoenne aToMoB
XUMHYECKUX (bopMyIbl COEAMHEHUN B | XUMUYECKUX 3JIEMEHTOB U
JJIEMEHTOB U COOTBETCTBUU CO MPUPOJIa XUMHUUYECKOM CBS3N».
npupoja CTEIIEHLIO OKUCIICHUS 2. 3agady Ha COCTaBJIEHHE
XMUMHUYECKOH CBS3U |XUMUYECKUX JIEMEHTOB, |XUMHUYECKUX POpMYIT
UCXOJsI U3 BAJIGHTHOCTU |BYXaTOMHBIX COCAMHEHUIN
U 3JIEKTPO- (oxcuz0B, cynb(UI0B, TUAPUIOB
OTPULIATENILHOCTH U T.IL.).
3. 3a1aHus Ha UCTIOJIb30BAHKUE
XUMHYECKON CUMBOJIUKH U
Ha3BaHUU COCIUHEHUH I10
HOMEHKJIAType MEXIYHAPOIHOTO
COI03a TEOPETHUUECKON 1
MPUKIATHON XUMHH U
TPUBUAIBHBIX HA3BaHUN IS
COCTaBJICHUS XUMUYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUIO0B, THAPUAOB U T.I.) U
JPYruX HEOPraHMYECKUX
COEMHEHUH OTJIEIbHBIX KJIACCOB
1.2 |OK 01 |[lepuoamnueckuii |Xapakrepu3oBarb 1. Tect «Metannuueckue /
OK 02 |3aKkoH ¥ Tabiuiia |XMMHYECKHE DIIEMEHTHI B |HEMETANINYECKUE CBOMCTRA,
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OK/IK

Monayas/Paznen/
Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHUATHH

.. Menneneena

COOTBCTCTBHU C UX
II0JIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.N. Menneneena

ANEKTPOOTPUIIATEIHLHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHYECKHX JICMECHTOB B
COOTBETCTBHUE C UX AJIIECKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B
IIEPUONYECKON CUCTEME
XHMHUYECKUX 3jiemenToB .M.
Memneneeay.

2. IlpakTyeckue 3aiaHus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB U TIEPUOTUIECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX JICMEHTOB U UX
COE€IUHEHNN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoi
CHCTEME.

3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJ]aHus Ha
XapaKTePUCTUKY XUMHYECKUX
3JIEMEHTOB: «MeTammndyeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX JIEMECHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM M TI0JIO)KEHHUEM B
MEPUOINYECKON cucTemMe
XUMHYECKUX JIEMEHTOB

J.1. MenneneeBay.

Pazpean 2.
XuMuueckKkue
peakuumn

XapakrTepu3oBaThb
THIIBI XMMHYECKHUX
peakuuii

KonTpoasHnas padora
«CTpoeHue BemecTsa u
XHMHYEeCKHe PeaKmum»

2.1

OK 01
OK 04

Tunsl XUMHYECKUX
peakuun

CocTaBisTh peakiuu
COCJTMHEHMUS,
pas3ioxeHus, 0OMeHa,
3aMeIleHMUS,
OKHCIIUTEIBHO-
BOCCTAaHOBUTEIIbHBIC
peaxIuu.

1. 3agaun Ha cocTaBIEHUE
YPaBHEHUH PEaKLUN:

— COCAUHECHUS, 3aMEIICHHS,
pas3ioxeHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLUi ¢
HCIOJIb30BaHUEM METO/1a
AIIEKTPOHHOTO OanaHca.
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Mopnyas/Pazaen/

Tunbl 01EHOYHBIX

Ne | OK/IIK PesynbTaT 00yuenuns .
Tema MeponpusTHi
2. 3agaun Ha pacyeT Macchl
BEIIECTBA MM 00bEMaA
ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAacCe UK O0BEMY
OJIHOTO U3 Y4acTBYIOLUX B
pEeaKLUU BELIECTB; PACYCTHI
Macchl (00bEMa, KOIMUecTBa
BELIECTBA) IPOYKTOB PEaKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
MIPUMECH.
2.2 Onexrponutnuec- |CocTaBndrh ypaBHeHUs |l. 3ajaHus Ha cocTaBieHHE
Kasi UCCOLMAIIHS ¥ | XUMHYECKUX PEaKIHI MOJICKYJIIPHBIX ¥ HOHHBIX
HWOHHBIN 0OOMEH MOHHOTO OOMEHa ¢ peaKkui ¢ y4acTUEM KHCIIOT,

y4acTUEM OCHOBaHUWH U COJIEH,

HEOPraHUYECKUX YCTaHOBJICHUE U3MEHEHUS

BELIECTB. KHUCJIOTHOCTH CPEJbI.
2. JIaboparopnas padota "Turist
XUMHYECKUX peaKiui'.

3 Paszpnea 3. HccaenoBars crpoenue (KonrposasHas padora
Crtpoenue u U CBOlicTBa "CTpoeHue BeliecTBa
cBoiicTBa HEOpraHu4ecKHuX XUMHYecKHe peaKIu.
HEOPraHU4YecKuX |BellecTB. CBolicTBA HEOPraHUYECKUX
BeIeCTB BellecTB'" .
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OK/IK

Mopnyas/Pazaen/
Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHUATHH

3.1

OK 01
IK..

Knaccudukarus,
HOMEHKJIATypa 1
CTpOEHUE
HeopraHI/I‘-IGCKI/IX
BEIIIECTB

Knaccupunuposatsb
HEOPraHUYeCcKue
BEI[ECTBA B
COOTBCTCTBHU C UX
CTPOCHHUEM.

1. Tect «Homenkiatypa u
Ha3BaHUE HEOPraHUYECKUX
BEIIECTB UCXOS U3 X
XUMHAYECKON (hOPMYITBI HITH
COCTaBJICHUE XUMHYECKOMN
(bopMyIBI HCXOISI U3 Ha3BaHUS
BEILIECTBA [0 MEXIYHAPOHOU
WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3a/1a4m Ha pacyeT MaccoBOM
J10JT1 (MacChl) XUMHUUYECKOTO
alIeMEeHTa (COeMHEHNUs) B
MoJIeKyJie (CMecH).

3. IIpakTrueckue 3agaHus Mo

KJaccu(ukanuy, HOMEHKIIaType U

XUMUYECKUM (popMyiaM
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNEe XUMUYECKOM
AKTUBHOCTH BEILICCTB B
3aBHCHMOCTH BHJIa XUMHUYECKOU
CBSI3U Y TUTIA KPUCTAJUTMYECKON
pEIIeTKH

3.2

OK 01
OK 02

duzuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHYECKHUX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYI, a
TaK)Ke TUIa
KPUCTaJUTMYECKOM
PEIICTKHY.

1. Tect «OcoberHOCTH
XHMHYECKHUX CBOMCTB OKCHJIOB,

KHCJIOT, OCHOBaHUH, aM(POTEPHBIX

TUIPOKCHUIOB U COJICH».

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIUui
C y4acTHUeM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHUX BEIIECTB:

OKCH OB MCTaJ1JIOB, HEMCTAIJIOB 1

aM(OTEpHBIX JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHMH U aM(OTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEpU3YIOUINX UX
CBOICTBa M CIIOCOOBI MOTYyYESHHUS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a1aHNS Ha
CBOMCTBA U NOJIy4YE€HHUE
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Monayas/Paznen/

Tunbl 01EHOYHBIX

Ne | OK/IIK PesynbTaT 00yuenuns .
Tema MeponpusTHI
HEOPraHUYECKUX BELIECTB
3.3 |OK 01 |Hpentuduranus |HccnemoBaTh 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHM4eCKMX |KaueCTBEHHbIEC PEAKIMU |3a/JaHUs [0 COCTaBICHUIO
OK 04 |BemecTB HEOPraHUYECKHUX XUMHUYECKUX PEAKIUHI C y4aCTUEM
BEIIECTB . HEOPraHUYeCKHX BEIECTB,
UCIIOJIB3YEMBIX JJI UX
UICHTU(DUKAIIIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKHUX BEIECTB” .

4 Pa3nen 4. HccaenoBatb crpoenue |Kontpoabnas padora
Crpoenne u U CBOMCTBA «CTpoeHue U CBOICTBA
cBOlicTBa OPraHMYecKUX BelleCTB |OPraHuvYecKuX BelecTB)
OPraHMYecKux
BellleCTB

4.1 |OK 01 |Knaccubpukamus, |Knaccudumuponats 1. 3amaHus Ha cOCTaBJICHUE
CTPOCHHE U OpraHWYeCKHEe BEIIECTBA |HA3BaHUI OPraHMYECKUX
HOMEHKJIaTypa B COOTBETCTBUU C UX COEIMHEHUH M0 TPUBUATIHLHON WU
OpraHUYECKUX CTPOEHHUEM. MeXTyHapOHON
BEIECTB CUCTEeMaTU4YECKO HOMEHKJIAType.

2. 3agaHusa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEILECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeIeHue
npocTeummen GopmMyIibl
OpraHNYeCKON MOJIEKYJIbI, UCXOI
U3 3JIEMEHTHOTO cocTaBa (B %).
4.2 |OK 01 |CsoiictBa YcraHnaBiauBaTh 1. 3agaHus Ha cOCTaBJIECHUE
OK 02 |opranmueckux 3aBUCUMOCTD (DU3UKO-  |ypaBHEHHMM XMMHYECKHUX PeaKIui
OK 04 |coegunenuit XUMHUYECKUX CBOWCTB C y4aCTUEM OPraHUYECKHUX

OpraHN4YC€CKUX BCIICCTB
OT CTPOCHUA MOJICKYII.

BEIIIECTB Ha OCHOBAHUH HX
COCTaBa U CTPOCHHUSL.

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakunii, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS TaHHBIX
peaKuuii U TeHETUYECKON CBSA3U
OPraHUYeCKUX BELIECTB Pa3HbBIX
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Mopnyas/Pazaen/

Tunbl 01EHOYHBIX

Ne | OK/IIK PesynbTaT 00yuenuns .
Tema MeponpusTHI
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHUSAM peaKkluil C ydacTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padota
“IIpeBpalieHust OpraHu4eCKUX
BELIECTB IPU HarpeBaHuu'".
4.3 |OK 01 |Wpentuduxamms |HccnemoBaTh 1.IIpakTMKO-OpUEHTHPOBAHHBIE
OK 02 |opranmueckux KAUECTBEHHBIC PEAKIIMM |3aJaHus 110 COCTABICHUIO
OK 04 |BemiecTB, ux OpPraHNYeCKHUX XUMHUYECKUX PEAKIUI C y4aCTUEM
3HauUEHUe " COEIMHEHUH OTAENbHBIX |OpPraHUYEeCKHUX BEIIECTB, B T.U.
MIPUMEHEHNE B KJIACCOB. MCIOJIb3YEMBIX JUISl UX
OBITOBOM U uaeHTU(GUKaAIK B OBITY U
MIPOU3BO/ICTBEHHOM MPOMBIIIJIEHHOCTH.
e TETHHOCTH 2.JIaboparopnas padoTa:
YyenoBeKa “Unentudukanusi OpraHn4ecKux
COEOUHEHNN OTAEIbHBIX
KJIACCOB™.
5 Pa3nen S. XapakTepu3oBaTh
KuHeTnyeckue u |BJIMsIHME PA3JIMYHBIX
TepMoAuHAMuU4Yec |(PaKTOPOB HA
KHe paBHOBecHE U CKOPOCTh
3aKOHOMEPHOCTH |XMMHMYECKHX peaKkumii
NPOTEKAHUSA
XHMHYECKHX
peakuuii
5 [OKO01 |[CkopocTtb XapakTepu3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 |xumuueckux BJIMSIHME KOHLIEHTPALMH |TEOpETUYECKHE 3aJaHNs Ha
peakuui. pearupyoumx BelecTB |aHalu3 (pakTopoB, BIAMSIOMUX Ha
XUMHUECKOe U TEMIIEpaTypbl HA U3MEHEHHE CKOPOCTH
paBHOBeCHE CKOpPOCTb XUMHYECKUX  |XUMHUYecKOl peakiuu. [IpakTuko-
peakuui OPUEHTHPOBAHHbIE 3a/1aHUS Ha
XapakTepu3oBaTh IpUMeHEeHHe npuHuumna Jle-
BIIUSTHUE U3MEHEHUS [HaTenbe 111 HAXOKIACHUS
KOHLIEHTPALlMH BEIIECTB, |HAIIPABJICHUS CMEILECHHUS
peaxkuuu cpeasl U pPaBHOBECHSI XUMUYECKON
TEMIIEpPATyphl HA peakuuu U aHainu3 (pakTopos,
CMEIIEHUE XUMHUYECKOTO |BIIUSIOIINX HA CMEILIEHNE
paBHOBECHS. XMMHYECKOTO PaBHOBECHS.
6 Pazgen 6. HccaenoBaTh
PacTBOpBI HCTHHHBbIE PACTBOPBI €
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N | oK/ Monayas/Paznen/ PesyabTar obyuenus Tunel ouenoqnjﬂx
Tema MeponpusTHI
3aJaHHbIMH
XapaKTepUCTUKAMH
6.1 |OKO01 [IlonsaTue o Paznuuare ucTHHBIE 1. 3ajmaun Ha IPUTOTOBIIEHUE
OK 02 |pacTBOpax pPacTBOpHI. pPacTBOPOB.
2. IlpakTKO-OpUEHTUPOBAHHBIC
pacyeTHbIC 3aJaHUS Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOM JCSITEIHHOCTU
YeJIoBeKa.
6.2 |OK 01 |HccnemoBanue Uccnenosats ¢pusuko-  |JlaGopatopHas pabora
OK 04 |cBoiicTB pacTBOpOB |xuMHueckue cBoiictBa  |“IIpurorosienue pacTBOpoB”.
WCTUHHBIX PaCTBOPOB.
Il | IpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue TPUKJIATHOTO
MO/1YJIfA)

7 Pa3nen 7. OuenuBartp 3amura keiica (¢ yuerom
Xumus B ObITY M |IIOCJIEACTBHS OBITOBOM |Oyayueil mpodeccuoHaIbLHOM
NMPOU3BOJACTBEHHO |M MPOU3BOACTBEHHOH |AeSITeJIbHOCTH).

W 1eATeJBLHOCTH |eSiTeIbHOCTH

yeJioBeKa YyeJioBeKa ¢ MO3ULUH
IKOJIOTHYEeCKOM
0€e30MaCHOCTH.

OK 01 |Xwumus B Obity u  |OnenuBath nocneAactBus |Keiic (¢ yaetom Oymyrieit

OK 02  |mpou3BOJICTBEHHOM |OBITOBOM 1 poheCCUOHATBHOU

OK 04 |mearenpHOCTH MIPOU3BOJACTBEHHOMN JESATETLHOCTH)

OK 07 |genoBeka NEeITEIbHOCTH YelloBeKa |Bo3MOKHBIE TEMBI KEHCOB:
C IIO3UINH 1. INoreruieHue KIMMara 1
9KOJIOTHYECKOH BBIOPOCHI aBTOTPAHCIIOPTA.
0E30MaCHOCTH. 2. bynymiue matepuansl s

aBHa-, IpuoOPo- 1
MAaIIMHOCTPOCHUSL.

3. HoBnle maTepuansl ams
COJIHEYHBIX OaTapeit.

4. Xumus B
ABTOMOOMIJIECTPOCHUHU.

5. Xumus B dKCIUTyaTalluu
ABTOMOOWIISL.

OK 01 |IIpomexyrouHas Il cemectp

OK 02 |arrecrauus no MIPOMEXKYTOUHAas aTTecTanus B popme

OK 04 |yueGHolt CEMECTPOBOIO 3a4eTa

OK 07 |mucuunnune
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