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1 Leap u 32724y JTUCHMIIHHBI

@®opmupoBaHNE Yy CTYJICHTOB INPEACTABICHUS O XHMHYECKOW COCTABIIIOMICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa KaK OCHOBBI MPHHATHS PEIICHUH B JKU3HEHHBIX M IPOU3BOACTBEHHBIX
CHUTYaIUsIX, OTBETCTBEHHOT'O ITOBEJICHNUS B IPUPOIHOMN Cpejie.

3amaum:

1) cpopmMupoBaTh HOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XMMUYECKUX MPOLIECCOB U SIBICHUN
B OKpYXalolleW cpene, LEIOCTHOH HAaydyHOW KAapTHHBI MHpPa, B3aMMOCBSI3M M B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIATH (POPMYIIBI HEOPTaHUYECKHX U OPTaHUYECKUX BEIECTB, YPaBHEHHUS
XMUMHYECKUX PEAKIHi, OOBACHATH WX CMBICI, WHTEPIPETUPOBATH PE3YJAbTaThl XMMHYECKHX
IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBENCHHS IPOCTEHIINX XHUMHUYECKUX OSKCIHEPHUMEHTAIbHBIX
UCCIIEJOBAaHUM C COOJIIOJEHUEM IpaBWJl O€3011acHOr0 OOpallleHHs C BELIECTBAMH U JIaOOpPaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMHGOPMAIMIO XHMUYECKOTO XapaKTepa M3 pa3IMYHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHS MPOTHO3UPOBATH IOCIEACTBUS CBOCH NESATEIBHOCTH M XUMHYECKUX
HPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX ITPOLIECCOB;

6) copmupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHIKEHUH XMMHYECKOM HAyKU M TEXHOJIOTHH IS
Pa3BUTHS COIMATIBHON U IPOM3BOJICTBEHHOM cep.

2 Mecto aucuuminnbl B ctpykrype IIICC3
YyeOHast AUCIUILTIHA « XUMUS» U3y4daeTcs B 00111e00pa30BaTEILHOM IUKJIE YUeOHOTO IJIaHa.

3 TpeGoBaHus K pe3yJabTaTaM OCBOCHHS COACPKAHUS M CHHUIIIMHbBI

[Ipouecc n3ydeHus NUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHUE AJIEMEHTOB CIEIYIOMINUX OOIINUX
kommnereHMi B coorBeTcTBUM ¢ PI'OC CIIO cnenpanbHOCTeH JaHHOTO MPOQUIIS:

OK 01. Beibupats ciocoObl penieHus 3a1a4 npopecCUOHaNbHON ASITENbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02. Vcrionb30BaTh COBPEMEHHBIE CPEACTBA TIOMCKA, aHAIM3a M MHTEPIpETanuy HHHOpMaIiu
U MH(OpPMAIIMOHHBIE TEXHOJIOIUHU JJIS BBIOJTHEHHUS 337a4 NPo(eCcCHOHANBHOM NesITeTbHOCTH

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUIEKTUBE U KOMaH/IE

OK 07. CopneiicTBOBaTh COXPAHEHHUIO OKPYXKaIOIIEH Cpeabl, pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUSA 00 M3MEHEHHM KJuMaTa, IPUHLHUIBI OepexIIMBOro MpOM3BOACTBA, d3PPEKTUBHO JEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLMIX

OK 09. ITonp3oBaThcs mpodeccnoHanbHOM TOKyMEHTaluel Ha rocy1IapCTBEHHOM U HHOCTPAHHOM
A3BIKAX

B pe3yabTare 0CBOCHUS IUCHUILIMHBI 00YyYAIOUIUICH T0JIKEH:

3HATH/TIOHUMATh:

- BIIaJIETh CHUCTEMOH XMMHYECKUX 3HAHHMI, KOTOpas BKJIIOYAET: OCHOBOIMOJArarollue MOHATUS
(XMIMHUYECKHUIl JIEMEHT, aToM, 3JEKTPOHHAs 000J0YKa aToma, s-, p-, d-dJIEKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi CBSA3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBINA 00bEM, YITIEpOIHBIN CKeleT, GYHKIMOHATbHAS IPYIINa, paJAuKall, U30Mepus,
U30MEpBI, TOMOJIOTMUECKUI PsiJl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOI- U a30TCOAEPIKAIINE COCTUHEHHUS,
OMOJIOTHYECKH aKTUBHBIE BEIIECTBA (YIIIEBOABI, )KUPBI, OCTIKN), MOHOMED, OJTUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHMs, KPHUCTAJUIMYECKas pelleTKa, THUIbBl XUMHUYECKUX peakuuil
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIC, 3K30-U JHIOTEPMHUYECKUE, PEaKIUH HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIMUTBI, HEDJIEKTPOJIUTHI, IIEKTPOIUTUYECKAs JAUCCOLMUAIMS, OKHCIUTEIb, BOCCTAaHOBUTEIb,
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CKOPOCTh XMMHYECKON peakiuu, XMMHYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TCOPUS XUMHYECKOIO
cTpoeHusl opraHuueckux BemiectB A.M. bytiepoBa, Teopus 3IEKTPOJUTHYECKONH TUCCOLMAIUH,
nepuoanueckuii 3akon /.M. MenneneeBa, 3aKOH COXpaHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIA
S3BIK  XUMUH, (DAKTOJIOTUYECKHE CBEJICHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHMH U 0Oe30MacHOM
UCIIOJIb30BAaHUN BaXHEHMIIMX HEOPraHUYECKMX U OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JIeSTeTbHOCTH YEJI0OBEKa;

- copMHUpOBaTh MPEJICTABICHUS: O XMMHUECKON COCTaBISIONICH eCTeCTBEHHOHAYYHOU KapTHUHBI
MUpa, POJTU XUMHHU B MIO3HAHUU SBICHUI MPUPOJIBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIBTYPhI THYHOCTH,
ee (hyHKUHMOHAIBHON I'pPaMOTHOCTH, HEOOXOAUMOMN ISl PEIICHUS MPAKTUYECKUX 33/7a4 U SKOJOTHYECKH
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IMIPUPOTHOM cpeie.

Ymers:

- YMEThb BBISIBJISATH XapakTEpHbIC MPU3HAKA W B3aUMOCBS3b W3YUYEHHBIX IMOHATUMA, TMPUMEHSTH
COOTBETCTBYIOIIME MOHATUSA MPU ONUCAHUM CTPOEHUS M CBOWCTB HEOPraHUYECKUX U OPraHUYECKHX
BEIIECTB W WX TMPEBPALEHUN; BBIABIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TIOHATHUSAMU U
MIPEACTABICHUSAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yYMEThb HCIIOJb30BATh HAUMEHOBAHUS XHUMHYECKUX COCAMHEHUN MEXIYHAPOJHOIO COH3a
TEOPETHUYECKOM M TPUKIATHON XMMHM U TPUBUAJIbHBIC HAa3BaHMS BAXHEHIIMX BEIIECTB (ITHIICH,
aleTHIIeH, TTIuIepuH, GeHom, GopMalbIeru/l, yKCycHasi KUCIO0Ta, TTUIUH, YTapHbIi ra3, YIIIEKUCIBIHA ra3,
aMMUaK, TranieHas HW3BeCTh, HETalleHas W3BECTh, MUThEBAs COAa W JIPYTUX), COCTABISTH (DOPMYIBI
HEOPraHMYECKUX M OPraHWYEeCKUX BEIECTB, YPaBHEHUS XMUMHUYECKUX pPEAKLUi, OOBSCHATH UX CMBICI;
MOATBEPKIATh XapaKTEPHbIE XUMUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMHU U
3aMUCsIMU YPAaBHEHUN XUMHUYECKUX PEAKIIHi;

- YMETh YCTaHABJIMBATh MPUHAIICKHOCTh U3YUYEHHBIX HEOPTAaHMYECKUX U OPTaHUYECKHUX BEIIECTB
K OIpPEAEIICHHBIM KJIacCaM U TPYIIaM COSIUHEHUHN, XapaKTepU30BaTh UX COCTAB U BaKHEHIIINE CBOWCTBA;
OTIPENIEeTIATh BUABl XUMUYECKHX CBS3€M (KOBaJCHTHAs, MOHHAs, METaJuIMuecKasi, BOJOPOJHAs), THIIbI
KPUCTAIIMYECKHUX PEUIETOK BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIIUH;

- chopMupoBaTh MPENCTABICHUS: O XUMHUECKOM COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI
MUpa, POJTU XUMUHU B TIO3HAHUU SBIEHUI MPUPOJIBI, B (OPMUPOBAHUH MBIIUICHUS U KYJIbTYPbl JMUYHOCTH,
ee (PyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJAUMOMN /I PEIIEHUs MPAKTUYECKUX 3a7a4 M IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cperie;

- YMETh MPOBOAUTH PACUYETHI MO0 XUMHUYECKUM (POpPMYJIaM U YPAaBHEHUSIM XUMUUYECKUX PEAKIUH C
UCIIONIb30BaHNEM (DU3MYECKUX BENUYHMH, XapaKTePU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIB30BaTh B YKU3HEHHBIX
CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

- YMETh TUIAHMPOBATh W BBIMOJHATH XHUMHYECKUN DKCIMEPUMEHT (MPEBpaICHUs OPraHUYECKUX
BEILECTB MPU HATPEBAHUU, MOJTYYEHUE HTUJIEHA M M3YYEHHE €ro CBOMCTB, KQUECTBEHHBIE PEaKI[MU Ha
aJBACTU/IBI, KpaxMall, YKCYCHYIO KHCIIOTY; JAEHATypalus OEJIKOB NMPH HarpeBaHWH, IBETHBIC PEAKIIUU
0eNKOB; MPOBOJUTH PEAKIIMU HOHHOTO OOMEHa, OMpEeAeNsATh Cpeay BOAHBIX PACTBOPOB, KaueCTBEHHBIC
peaknuu Ha cyibdar-, KapOoOHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHUSI; peliaTh SKCIEPUMEHTATbHBIC
3amauyn o temMaMm "Metamnel" u "Hemeramnsl") B COOTBETCTBUU C MpaBUJIAMU TEXHUKH O€30MAaCHOCTH
mpu  OOpallleHWd C BEIIECTBAMH U JIA0OPAaTOPHBIM OOOPYJOBAaHWEM; TIPEJICTABIATh PE3YIbTATHI
XUMHUYECKOT0 IKCIIEPUMEHTa B (popMe 3amucy ypaBHEHUN COOTBETCTBYIOIIUX PEaKIHid U (OpMyIUpPOBATh
BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHaJU3WPOBATh XUMHYECKYI0 HWH(MOpPMAIMIO, TMOIYY4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB
(cpenctB MaccoBoi undopmaruu, cetb laTEepHET 1N Npyrue);

- BIAJAECTh OCHOBHBIMM METOJAMHM HAyYHOTIO TMO3HAHUS BEIIECTB U XUMHUYECKHUX SIBICHHI
(HabmroieHne, U3MEPEHHE, SKCTICPUMEHT, MOJICTTMPOBAHHUE);

- YMETh MPOBOJUTH PACUYETHI MO XUMHUECKUM (POpPMYTaM U YPaBHEHUSAM XUMHUYECKHX PEaKIUN C
UCIOJIb30BaHNEM (PU3UYECKHX BEMYHMH, XapaKTEpU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:



Macchl, o0bemMa (HOpMajibHbIE YCJIOBHsI) Ta30B, KOJMYECTBAa BEIIECTBA; MCIOJIb30BaTh CHUCTEMHbBIE
XUMUYECKUE 3HAHUA JJIsl MPUHATUS PEUICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C
BEIECTBAMH U UX NPUMEHEHHEM,;

-yME€Th IUIAHUPOBATh W BBIMNOIHATH XMMUYECKHN HSKCIEPUMEHT (MPEBpAIIECHUS OPraHUYECKUX
BEIIECTB MPU HArpeBaHUU, MOJY4YCHHE STUJICHA U W3YYCHHUE €ro CBOMCTB, KaUeCTBEHHBIC PEaKIMU Ha
albACTUJIbI, KpaxMall, YKCYCHYIO KHCIIOTY; AeHaTypalus OEJIKOB MpU HarpeBaHUH, LIBETHBIC PEAKIUU
0eNIKOB; MPOBOJUTH PEAKIIMU HOHHOTO OOMEHa, ONMpeAeNsiTh CPeay BOAHBIX PACTBOPOB, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS; PeIIaTh SKCIIEPUMEHTAILHBIC
3amaun no teMaM "Metaiel" 1 "Hemeramisl'") B COOTBETCTBUM C MpaBUJIAMH TEXHUKH O€30MacHOCTH
npu  OOpameHuH C BeleCTBaMH U J1a00paTOPHBIM O0OpYAOBaHWEM; MPEACTABIATh PE3YJIbTAThI
XUMHYECKOI0 SKCIIEPUMEHTa B (popme 3amucH ypaBHEHUN COOTBETCTBYIOIIUX PeaKIUii U (GOpMyIUpOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB.

Hcnonb3oBath npuoOpeTeHHble 3HAHUSI U YMEHHSl B NPAKTHYECKOW /AeAITeJLHOCTH H
NMOBCEIHEBHOM KM3HU:

- coOnrofaTh MpaBHJia SKOJOTHMYECKH II€JIeCOO0pa3HOro TOBENEHUsT B OBITY U TPYIOBOU
JESTEIIbHOCTH B ILIENSIX COXPAHEHHUS CBOETO 3/I0pPOBbS U OKPY)KAIOIIEH MPUPOJHON CpEeIbl; YUUTHIBATDH
OMacCHOCTh BO3JCHCTBUS Ha >KUBBIE OPTaHU3MBI OINPEICIICHHBIX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
npeeIbHON JOMYCTUMOM KOHIIEHTPAIIHH.

4 OpFZlHPl?.ZlHHOHHO-MeTOI[I/I'—leCKI/Ie JAaHHbIC JUCHUIIJINHBI

OO0111€€ KOJIMYECTBO YaCcOB JUCIIAIIINHEI COCTABIISIET 72 yaca

KonnuecTBo yacoB 1o yueOHOMY IJIaHy
Bun pabotsl
1 cemectp Bcero

Jlexumu, ypoku 32 32
[TpakTHueckue 3aHsTH 28 28
JlaGopaTopHbie pabOThI 10 10
[TpoMexyTouHas aTTecTanus 2 2
Popma NPOMEKYTOYHON ATTECTALUU JuddepeHurpoBaHHbIi 3a4€T

5 Copep:kanmne U CTPYKTYPa AMCHMILINHBI
5.1 Coaep:xanue pa3iejioB AMCHUINIMHBI

Ne HaumenoBanue
pasnena pasmena Conep:xanue pasjiena
OcHoBHOE coep:xaHue

1 OcCHOBBI CTPOEHUS BelIeCTBA

11 Crpoenue aToMOB CoBpeMeHHass Monenb cTpoeHuss aroMa. CHUMBOJIMYECKUH A3BIK
XAMHYECKHUX XUMHUH. XUMAYECKUH AJIEMEHT. DJIEeKTpOHHAs KOHPUTYpalHs aTroma.
3JIEMEHTOB U Krnaccudukanuss XUMHYECKUX 3JIEMEHTOB (S-, P-, O-3JI€MEHTHI).
npupoja BanentHble 3nekTpoHbl. BaneHTHOCTb. DNEKTpOHHAs MpUpPOAA
XUMHAYECKOUI XMMHYECKOM CBSI3H. DJNEKTPOOTPHUIATEIbHOCTh. BUIbI XUMUYECKOM
CBSI3U CBA3M (KOBaJieHTHas, HWOHHAs, METaNIMYecKas, BOJOPOJHAasA) U

croco0bI €€ 00pa30BaHUI.

1.2 [Tepuoanueckuii mudeckas cucTeMa XxuMmuuyeckux osiaemeHToB .M. Menaeneena.

3akoH U Tabnuna JI.M. | @usnuecknii cmbicn Ilepumommueckoro 3akona JI[.M. Menneneena.




Ne HanmeHnoBanme
pasnena pasnena Conep:xanue paszjaena
Meneneena 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMHMUYECKHX SJIEMEHTOB,
00pa3yeMbIX UMHU TPOCTHIX U CIIOKHBIX BEIICCTB B COOTBETCTBUU C
MOJIOKEHUEM XHMMHUYECKOro 3jeMeHTa B llepuogmueckoi cucreme.
MupoBo33peHueckoe U HaydHoe 3HaueHue lleproauyeckoro 3akona
.. Menneneepa. IIpornossr JI.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKUX BJEMEHTOB. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX  3aJaHUid Ha  XapaKTEepU3aUUI0  XUMHUYECKHUX
MeMeHTOB  «MeTtajumndeckue /  HEMETaJUIMYeCKHue  CBOMCTBA,
3JEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHUHU C
WX DJIEKTPOHHBIM CTPOCHHUEM U TIOJIOKEHHUEM B TEPHOIUYECKON
cucteMe xuMuieckux aneMeHToB /.M. Menaeneera»
2 XuMHYeCKHE peaKkluu
2.1 Tunel XUMHUECKUX Knaccubukanus wu TUIBI XUMUYECKHMX pEAKIHH C ydacTHeM
peakuuin HeopraHuueckux BemiecTB. (CocCTaBlI€HUE YpaBHEHUH peakIuii
COCUHEHUS, DPAa3JOXKEHHs, 3aMelleHus, oOMeHa, B T.4. peakuui
TOPEHHUS, OKHUCJICHUS-BOCCTAHOBJICHHUS. YPAaBHCHHUS OKHCIICHHS-
BOCCTaHOBJICHUSI. Crenenb OKHUCJICHUSI. Oxkucnurens u
BoccTaHOBUTENh. COCTAaBICHHE W YpPaBHUBAHHE OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI METOAOM JJIEKTPOHHOro OanaHca.
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC peakiuu B IpUpo/IE,
MIPOM3BOJICTBEHHBIX MPOIECCAX U KU3HEACITEIbHOCTH OPraHU3MOB
2.2 DNEeKTpONIUTHYECKAst Teopus S7EKTPONUTHUECKONU auccOIUAUU. MOHBI. DIEKTPOIHUTHI,
U CCOIanus U HedNeKTponuThl. Peakinu nonHoro oomena. CocTaBieHUE peakiuii
HWOHHBIN 00OMeH WOHHOTO OOMEHa MyTeM COCTaBJICHUS HMX TOJHBIX M COKPAIICHHBIX
WOHHBIX ypaBHEHMI. KUCIOTHO-OCHOBHBIE peaklUMU. 3aJaHHs Ha
COCTABJICHUE MOHHBIX PEaKLUi
3 CTpoeHne M CBOHCTBA HEOPTraHMYECKHUX BelIeCTB
3.1 Knaccuduxkarus, [Ipeamer HEOpPraHU4eCKON XUMUHU. Knaccudukarus
HOMEHKJIATypa U HEOpraHWYecKux BemiecTB. [IpocThie © CIOXHBIE BEHIECTBA.
CTpPOCHHUE OCHOBHBIE KIIACCHl CJOXKHBIX BEHIECTB (OKCHUIbI, THAPOKCHUIBI,
HEOPraHUYECKHUX KUCJIOTBI, COJIM). B3auMOCBSi3b  HEOPraHUYECKUX  BEHIECTB.
BEIIIECTB ArperaTHble COCTOSIHUS BemecTBa. Kpucrammuyeckue u amopdHbIe
BellecTBAa.  [WUMNbl  KPUCTAIMYECKUX  PEIIETOK  (aToMHasd,
MOJIEKYJISIpHAs, HWOHHas, MeTaJlTuYecKas). 3aBUCUMOCTH
(U3MYEeCKUX CBOMCTB BelIecTBa OT THUINA KPUCTAJUTHYECKOM
pemeTku. 3aBUCUMOCTh XUMUUYECKON aKTUBHOCTH BEIIECTB OT BHA
XUMHUUYECKON CBSI3M M TUIA KPUCTAUNIMUECKON pemeTku. [Ipuunnb
MHOT000pa3us BEIIECTB
3.2 ®du3zuko- Mertannbl. O0mue Quandyeckue U XMMHUYECKHE CBOMCTBA METAJIOB.
XUMHUUYECKHUE CrniocoOsl onTyueHus. 3HaUeHHE METAJUIOB M HEMETAIIJIOB B IPUPOJIE
CBOMCTBA 1 KU3HENIEATEIIbHOCTH YeJIOBeKa U Oprann3MoB. Kopposus MeTauios:
HEOPraHUYECKHUX BHUJBI KOPPO3WHU, CIIOCOOBI 3allUTHI METALNIOB OT KOPPO3UHU.
BEIIIECTB Hemeramnel. OOmme ¢Qusnyeckue ©W  XUMHYECKHE CBOMCTBA

HeMeTauioB. Tunuusbele cBoiictBa HemeraioB IV— VII rpymm.
Knaccudukanmss U  HOMEHKIATypa COCIWHEHHM HEMETaJlIOB.
KpyroBopoTbl OHOTeHHBIX 3JEMEHTOB B TNpupoae. XUMHUYECKUE




Ne HanmeHnoBanme
Coaep:xanue pasaesa
paszaeia pasaeia
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEUIECTB (OKCHIOB,
TUAPOKCHJIOB, KHCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX COEIWHEHMM, BBICIIUX
OKCHJIOB U THJIPOKCHUJIOB
3.3 Wnentuduxanus Wnentudukanus HeOpraHn4eckux BEUIECTB C UCIOJIb30BAHUEM UX
HEOPraHUYECKHUX (DU3UKO-XMMHYECKHUX CBOWCTB, XapaKTEPHBIX KAUeCTBEHHBIX
BEILIECTB peakuuii. KauecTBeHHbIE peakluy Ha cynb(ar-, KapOOHAT- U XJIOPU/I-
AQHUOHBI, HA KATHOH aMMOHHUS
4 CTpoeHue U CBOMCTBA OPraHMYeCKUX BElIECTB
4.1 Knaccudukanus, [losiBieHHe M pa3BUTHE OPraHMYECKOW XMMHUM Kak Hayku. [Ipenmer
OpraHMYeCcKOM XUMUU. MecTO M 3HauY€HHE OPraHMYEeCKOM XMMHH B
CTPOCHUE U CHUCTEME E€CTECTBEHHBIX HAayK. XMMHUYECKOE CTPOCHUE KaK MOPSIOK
HOMEHKJIaTypa COCIMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
OpraHUYECKUX OcCHOBHBIE  TIOJIOKEHUST ~ TEOPUU  XUMHUYECKOTO  CTPOCHUS
BEILIECTB opranuyeckux coeauHeHuid A.M. Byrtnepoa. YriepoaHslii ckeneT
OpraHMYECKON MOJIEKYJbl. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT
XUMHUYECKOTO CTpoeHus Moiekyi. M3omepus u nzomepsl. [lonsitue o
¢bynkunonansHOM rpynme. Paamkan. [lpuHummnsl Kiaccupukanum
OpraHMYECKUX COeAMHEHUH. MexayHapoaHas HOMEHKJIaTypa u
MIPUHIIMITEI HOMEHKJIATYPBI OpraHudecKuXx coeauHeHuid. [lonstue 06
a30TCOJEepKALIUX COEJIMHEHMUSIX, OMOIOTHYECKU AKTUBHBIX
BEIIECTBAX (yrneBomax, KUpax, Oenkax " Ip.),
BBICOKOMOJIEKYJISIPHBIX ~ COEAMHEHHMSIX  (MOHOMeED, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
4.2 CBolicTBa Du3uKo-XxUMHUYECKUE CBOICTBa OpPraHUYECKUX COCIMHEHUH
OpraHU4YeCKHUX OTJIETTbHBIX KJIACCOB (0OCOOCHHOCTH KJIaCCU(PUKAIIMU U HOMEHKJIATYPhI
COEIMHEHU I BHYTPH KJIacca; TOMOJIIOTUYECKUH psa U o01mmas hopMyia; H30Mepus;

(bu3mYecKre CBOMCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI MOTYUYEHU):
— TpeaenbHbIe YIIEBOAOPOIbl (aJKaHbl M LUKIOATKaHbl). ['opeHune
MeTaHa KakK OJWH H3 OCHOBHBIX HCTOYHHKOB TeIula B
MPOMBIIIJIEHHOCTH U ObITy. CBONCTBA MPHUPOAHBIX YTIIEBOIAOPOIOB,
HaxOXXJICHHE B NPHUPOAEC M NMPUMEHEHUE aJKaHOB, — HEMpeeIbHbIC
(amKeHbI, aNKUHBI M AJKAJIMEHBI) U apOMaTHYECKHE YTIIEBOJOPO/IBI.
['openue anernnena Kak KICTOYHUK BBICOKOTEMITEPATYPHOTO TJIaMEHU
JUIsL CBapKHM U pe3ku meTaiuioB. Kuciopojacoaepikaiue coeTuHEeHUs
(ciupThl U (peHOoIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, albJIETHIbl U
KETOHbI,  HUpBL,  yrieBoael). IIlpakTHueckoe  MpUMEHEHUE
STUJICHTJIMKOJIS, TmieprHa, GeHomna. [Ipumenenue Gopmanpaerumaa,
aleTanbAeTu/1a, YKCYCHOW KHUCIOThl. Mblla Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT. MoOIoIKe CBOWCTBAa MbLIa. A30TCO/EpKaIlIne
COEIMHEHUS (amuHBI u AMUHOKHUCIIOTHI, Oenku).
BricokoMonekymnsipHbie COEIMHEHUS (cuHTEeTHYECKHE u
OHMOJIOTUYECKH-aKTUBHBIE). MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO.
[Tonumepuszamusi STHWJIEHA Kak OCHOBHOE HAlpaBlIEHHE €ro
UCIoNb30BaHus.  ['eHeTnueckas  CBsI3b  MEXAY  KiaccaMu
OPraHNYeCKUX COCTUHEHUH.




Ne HaumenoBanue
Coaep:xanue pasaesa
pasaeJia pasjaena

4.3 Wnentudukanus buooprannueckue coeaunenus. Ilpumenenue u 6uosnorudeckas poib
OpraHUYECKUX yriaeBooB. OKHCIEHHE YIVIEBOJAOB — MCTOYHHUK JHEPIHMM KUBBIX
BELIECTB, UX opranuzMoB. OOyiacTM NpPUMEHEHUs aMMHOKHUCIOT. IlpeBpaiieHus
3HAYEHUE U OenkoB muIM B opraHusMme. buonormdeckue ¢GyHKIMH OENKOB.
IIPUMECHEHHE B buonornueckue ¢(yHkuM kupoB. Poiab opraHmdeckoil Xumuum B
OBITOBOM 1 pemieHnH mpobseM mnuiieBoi OezomacHocTd. Ponb opranmuyeckoin
IIPOU3BOJICTBEHHOU XMMHUU B pELIEHUHM IpoOJieM »HEpPreTHuecKkol Oe30macHoCTH, B
NESITEIbHOCTH pa3BUTUM MEIMLMHBI, CO3/aHUM HOBBIX MAaTEpUAOB, HOBBIX
4eJI0BEKa UCTOYHUKOB SHEPruu (JIbTEpPHATHUBHBIC HCTOYHUKU SHEPIUH).

OnacHoCTh BO3JIEHCTBUSL Ha JKUBBIE OPraHU3Mbl OPraHUYECKHX
BEIIECTB OTIEJIBbHBIX KJIaccoB (YIJI€BOJOPOIbI, CHHUPTHI, (HEHOJIBI,
XJIODOPraHUYECKHE IPOU3BOJAHBIC, ANBJAETUIBl U Jp.), CMBbICI
I0Ka3aTessl NPEAeIbHO TOMYCTUMONW KOHIEHTPALUU.

3) Kunernueckue u CKOpOCTh peakIiu, €€ 3aBUCUMOCTh OT pPAa3JIMYHBIX (HaKTOpPOB:
TEePMOJAMHAMMYCCKHE | IIPUPOJBl PEarupyrolUX BEIIECTB, KOHLUEHTPALUU pPEarupyrolux
3aKOHOMEpPHOCTH BELIECTB, TEMIEpaTypbl M IUIOLIAJM PEAKIMOHHOW IOBEPXHOCTH.
NPOTeKAHUSA TernnoBble  3dexTsl  XUMMUYECKMX — peakuuid.  DK30- U
XHMHYECKHX SHAOTEpMHUUYECKUE, peakiuu. OOpaTUMOCTh peakuuid. XHUMHUYECKOe
peakuui paBHOBECHE M €ro CMEIIEHUE MO JACHCTBUEM pa3IMYHbIX (PAKTOPOB

(KOHLIEHTpalMsl peareéHTOB WJIM NPOAYKTOB peakUuu, JaBJICHUE,
TeMmIeparypa) Uil CO3/1aHUSl ONTHMAJbHBIX YCJIOBUH NPOTEKaHUS
xumuyeckux npoueccon. [Ipunnun Jle [laTense.

6 PacTtBOpsI

6.1 [TonsiTue o pactBopax | PactBopeHne kak  (QU3MKO-XMMHUYECKHUH mporecc. PacTBopsl.

CriocoObl  TIpUTOTOBIIEHHUST pacTBOpoB. PacTtBopumocTs. MaccoBas
N0l pacTBOpeHHOro BemiecTBa. CMBICT MOKa3aTensl MpeaeabHO
JONYCTUMOM KOHLEHTPAallMd M €ro HMCIOJIb30BaHUE B OLEHKE
JKOJIOTUYECKON 0€30IMacHOCTH. [IpaBuia DKOJIOTUYECKH
11€J1eC000pa3HOro MOBEIEHUS B OBITY U TPYAOBOM JEATENBHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3J0POBbsI M OKPYXKAlOLEH MNPUPOIHOU
Cpelpl;  ONAaCHOCTb  BO3ICMCTBHS  HA  JKUBBIE  OPraHU3MBI
ONpe/ieNIeHHBIX BelIeCcTB. PerieHne MpakTUKO-OPHEHTUPOBAHHBIX
pacueTHbIX 3aJaHUN Ha PACTBOPHI, HCIOJIb3yeMble B OBITOBOH U
MIPOM3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa

6.2 Hccnenosanue [IpuroroBnenue pacTBOpoB
CBOMCTB PacTBOpPOB

7 Xumus B ObITY B Hoselimue OOCTHKEHMS XMMHUYECKOM HAyKd U XUMHUYECKOH
NPOM3BOJACTBEHHOI TexHojoruu. Ponb xumMum B o0ecnedyeHHH  HKOJIOTMYECKOM,
AeATeJIbHOCTH HHEpPreTU4ecKOil M MUILEBOH 0e30MacHOCTH, Pa3BUTHH MEIMIIMHBI.
YyeJIOBEKa [IpaBuna moucka u aHalM3a XUMHYECKOH HMHQOpMAUH U3

pa3IUYHBIX HMCTOYHUKOB (HayuHas W y4eOHO-HAy4Hasl JUTepaTypa,
cpencTBa MaccoBoi nH(popManuu, cetb HTEepHET)

5.2 CTpyKTypa QM CHUNINHBI
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Paznenbl quciumuimHbl, n3ydaembie B 1 cemectpe

pj;ri_ HanmenoBanue pasnenos Konntectso 4acos
nena Beero | Jlexumum | 113
1 OCHOBBI CTPOEHUS BelleCTBA 6 2 4
11 Crtpoenne aTOMOB XUMHECKUX JJICMEHTOB 1 4 9 5
MPUPOIa XUMHUECKOH CBSI3U
1.2 | Ilepuonuueckuii 3akoH u Tadmmna .M. Menaeneena 2 - 2
2 XUMHYECKHE PeaKkHu 8 4 2
2.1 Tunbel XUMHUECKUX PEaKIHI 4 2 2
2.2 DNEKTPOIUTHYECKAS AUCCOIUAIINS U HOHHBI 0OMEH 4 2 -
3 CTpoeHne M CBOHCTBA HEOPIraHMYECKHUX BeLIeCTB 18 8 8
31 Knaccudukamus, HOMEHKIATypa U CTPOSHUE 4 5 2
HEOPraHWYECKUX BEIECTB
OU3UKO-XUMHYECKUE CBOMCTBA HEOPTaHUYECKUX
3.2 10 6 4
BEIIECTB
3.3 | MnenTudukaius HEOPraHUIECKUX BEUIECTB 4 - 2
4 CTpoeHue U CBOIiCTBA OPraHNYeCKHUX BellIeCTB 22 12 6
41 Knaccudukanus, ctpoeHre 1 HOMEHKIAaTypa 4 5 9
OpPTraHUYECKUX BEIIECTB
4.2 | CpoiicTBa OpraHMYECKUX COSAMHEHUI 12 6 4
Wnentudukaius opraHUYecKux BEIIeCTB, HX
4.3 | 3HaueHWE U PUMEHEHHUE B OBITOBOH H 6 4 -
MIPOM3BOJICTBEHHOMN JeSITEILHOCTH YEJIOBEKa
5 KuneTnyeckue u TepMOTUHAMUYECKHUE } 5 5 4
3aKOHOMEPHOCTH NMPOTEeKAHUS XUMUYECKUX PeaKIuii
6 PacTBOpBI 4 2 -
6.1 | [lonsTue o pacTBOpax 2 2 -
6.2 | UccregoBanue CBOMCTB pacTBOPOB 2 - -
7 Xumus B ObITY M IPOU3BOICTBEHHOMH eATeJIbHOCTH 5 5 4
YyeJI0BeKa.
IIpomexyTouHas aTTeCTALMSA 5
(1 pepenuupoBaHHbIi 3249€T)
Bcero 72 32 28
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5.3 IlpakTH4ecKkue 3aHATUSA

Ne
pa3jiena

Tema

KoJ-Bo
JacoB

11

Pemenne 3amanamii Ha UCIIOJIBL30BaHNE XUMUUECKON CUMBOJIMKH 1 Ha3BaHUM
COCIMHEHUI M0 HOMEHKJIAType MEXKIYHAPOIHOTO COI03a TEOPETUUECKON U
MPUKIATHON XUMUY U TPUBUAIBHBIX HA3BaHUM JIJIS1 COCTABIICHUSI XUMHYECKUX
(hopMyIT IBYXaTOMHBIX COCTUHEHUH (OKCHIOB, CYIb(QHUI0B, TUIPHUIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX COCIMHEHUN OTIEIbHbBIX KiIaccoB. [IpakTuueckue
3a/IaHMs HA YCTAHOBJICHUE CBSI3U MEX1Y CTPOCHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB M NIEPUOANYECKUM U3MEHEHHEM CBOMCTB XMMUUYECKUX DJIEMEHTOB U
HX COEIMHEHUI B COOTBETCTBUU C MOJ0KEHUEM [leprnoinieckoi CUCTEMBI.

1.2

Ilepuonuueckas cucreMa xuMudeckux 3neMeHToB /.M. Menneneesa.
®usnyeckuit cmbica [lepuoguueckoro 3akona J[.1. Menneneena.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTHIX U CJI0KHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO
anemeHTa B llepuoanueckoit cucreMe. MupoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
Ilepuonuueckoro 3akona JI.11. MengeneeBa. [Iporuossr /.M. Menneneena.
OTKpBITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB. Pelienne mpakTuko-
OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJIaHUI HA XapaKTEPU3AIUI0O XUMUYECKUX
3J€MEHTOB «MeTaun4ecKre / HeMETaJInYeCKIEe CBOMCTBA,
3JIEKTPOOTPULATEIIBHOCTh XMMUYECKUX JJIEMEHTOB B COOTBETCTBUHU C UX
3JIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B MEPHOIUYECKON CUCTEME
XUMHYECKUX 3neMeHTOoB [[.1. MeHaeneeBay

2.1

KonunuecTBenHbie oTHOIIEHHS B XUMUH. OCHOBHBIE KOJTHUYECTBEHHBIE 3aKOHBI B
XUMHHU U paCyYCThI IO YPABHCHHUAM XHUMHUUYCCKHUX peaKHHfI. Monb kak (S115850510¢:)
KOJIM4YecTBa BeliecTBa. MomnsipHasi Macca. 3aKOHBI COXPaHEHHsI MACcChl U YHEPTHH.
3akoH ABoraapo. Momsipasiii 00beM razoB. OTHOCHTEIbHAS TTIOTHOCTH Ta30B.
Pacyetsl Mo ypaBHEHUSM XUMHUECKUX PEAKIUN C UCTIOJIh30BAaHUEM MACCHI,
o0beMa (HOpMaJibHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

3.1

Homenknarypa HeopraHMueckux BEIIEeCTB: Ha3BaHHUE BEIECTBA UCXO/IS U3 UX
XUMHUYECKOH (OPMYJIbI UM COCTABICHNE XUMUYECKOH (popMyIIbl HCX0s U3
Ha3BaHMsl BemlecTBa 1o MexayHapoaHoi (MIOITAK) unu tpuBuansHOM
HOMEHKJIATYypE.

Pemenue npakTudyeckux 3aJjaHui Mo KjaaccCuPUKAUU, HOMEHKIIAType U
XUMHAYECKUM (hOpMyJIaM HEOPTaHUYECKUX BELIECTB PA3TUUHBIX KIACCOB
(yrapHslii ra3, yriileKUCIbli ra3, aMMuaK, raiieHasl U3BeCTh, HeralleHas U3BecTb,
MUTHEBAS COJA U APYTUX): HA3BIBATh U COCTABIATH (POPMYIIBI XUMHUUECKUX
BELIECTB, ONPEENSITh MPUHAICKHOCTh K Kiaccy. ICTOUHUKY XUMUYECKON
uHpopmanuu (cpeacTB MaccoBoil nudopmaru, cetb IHTEpHET U pyTHe).
[Touck nHpopMauu Mo Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
bopmynam
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

3.2

CocraBieHre ypaBHEHUN XUMUUYECKUX PEAKIIUN C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTAaHUYECKHUX BEIIECTB: METAINIOB U HEMETAIJIOB; OKCHJIOB
METaJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKHUX KHUCIIOT,
OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHIOB; HEOPTaHUYECKHIX COJIEH,
XapakTepU3YIOIIUX UX CBOMCTBA. PelieHne npakTHKO-OpueHTUPOBAHHBIX
TEOPETUYECKHX 3aJJaHHi Ha CBOMCTBA, COCTAB, MOJyuYeHHE U O0e30macHoe
HCII0JIb30BaHUE BAXKHEHUIIINX HEOPTaHUYCCKUX BEIIECTB B OBITY M IPAKTUUYCCKOM

3.3

«I/I,I[CHTI/I(bI/IKaI_[I/IH HCOPTraHUYCCKUX BCIICCTB. Pemenne SKCIICPUMCHTAJIbHBIX
3aJ1a4 110 XUMHUYECKHUM CBOMCTBAM METAJLIOB U HCMCTAJIJIOB, 110 PACIIO3HABAHUTO
" OJIYUYCHUIO COCI[I/IHGHI/Iﬁ MCTa1JI0B 1 HCMCTAJIIIOB. I/IHeHTI/I(I)I/IKaI_II/IH
HCOPraHNYCCKUX BCIICCTB C MCIIOJIb30BAHUEM HUX (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOﬁCTB,
XapaKTCPHbIX Ka4YCCTBCHHBIX peaKum“I. KauecTBeHHEBIE pC€aKluu Ha Cy.]'IL(baT',
Kap6OHaT- 1 XJIOpHUJ-aHUOHBI, HA KATUOH aMMOHMA

4.1

HomMmenkaTypa opraHu4ecKuX COSTUHEHUH OTAEIbHBIX KJIACCOB (HACBIIICHHBIC,
HCHACBIIICHHBIC U apOMAaTUYCCKHUEC YITICBOAOPOAbI, CIIMPTEI, q)eHOJII)I, aJIbACTUABI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Jp.) COCTaBIICHUE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (POPMYII OPTaHUYECKHUX BEIIECTB OT/IENBbHBIX KIACCOB, UCTIONB3YS
MX Ha3BaHUA [0 CUCTEMATHYECKON ¥ TPUBUAIBHON HOMEHKIIATYpE (ITUIIEH,
arleTHIICH, TIUIEePUH, PeHO, HOpMaITBICTH, YKCYCHAS KHCIIOTA, TIUIUH ).
Pacuets! pocreiiiiei GopMyIibl OpraHMYECKOH MOJIEKYIIbI, HCXOIS U3

4.2

CBolicTBa OPraHUYECKUX COEAUHEHNN OTIENbHBIX KJIACCOB (TpUBHAJIbHASA U
MeX1yHapoaHasi HOMEHKJIaTypa, XUMHUUECKHUE CBOICTBA, CIIOCOOBI MOIY4YEHHUS):
npeenbHble (aJKaHbl U LUKIOATIKaHbl), HeTIpelebHbIe (AJIKEHBI, aIKUHBI U
aJIKa/IMEHbl) U apOMaTHYECKUE YTIIEBOIOPO/IbI, CIUPTHI U (PEHOIIbI, KapOOHOBbBIE
KHUCJIOTHI ¥ 3(DUPBI, albJIETUIbl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI. 3a/laHus HAa COCTaBJICHUE YpaBHEHUN
XUMHUYECKHUX PEAaKIIMH ¢ yJaCTHEM OpraHM4eCKHX BEUIECTB HA OCHOBAHUHU UX
COCTaBa M CTPOCHUS

CocraBieHue cxeM peakiuil (B TOM Yuciie Mo NPeAIoKEHHBIM LeoYKaM
MIPEBPALICHUIT ), XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA OPIraHUYECKUX
COEIMHEHUI OT/IENbHBIX KIaCCOB, CIOCOOBI UX MOTYYEHUS U Ha3BaHUE
OpPraHWYECKHUX COEIMHEHH 110 TPUBUAIBHOW WM MEXIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKIIaType. Pelenne npakTuKo-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA OPraHUYECKNX COCTMHEHHUN OTIEIbHBIX
KJIaCCOB

Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUN Ha aHAJIN3 (DaKTOPOB,
BIIUSIIOLIUX HA U3MEHEHHE CKOPOCTU XMMHUUYECKOM peaklyu, B T.4. C MO3ULIUI
HKOJIOTHYECKH 11e71eCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOH EATEIILHOCTH B
LEJSIX COXPAHEHUSI CBOETO 37I0POBBS M OKPYXKAIOUIEH MPUPOJHON CPEIBI.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUI HAa TpUMEHEeHHe npuHImna Jle-
laTenbe 119 HaXOXKACHUS HAIIPABJICHUS CMEIICHUS PaBHOBECHUS XUMUYECKON
peakiyu ¥ aHanu3 (pakTopoB, BIUSIOMINX HA CMEUICHUE XUMUYECKOTO
paBHOBECHS
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Ne
pa3zjiena

Tema

Koa-Bo
yacoB

[MTouck 1 aHaIM3 KEHCOB O MPUMEHCHUH XUMUYECKUX BEIECTB U TEXHOJIOTHH C
ydeToM Oyayiel mpodhecCUuOHATBLHOM e TEIIBHOCTH 110 TeMaM: BayKHEHIIIHe
CTPOUTEJIbHBIC MaTepHAIIbl, KOHCTPYKI[HOHHBIC MaTEpHaIIbl, KPACKH, CTEKJIO,
KCpaMuKa, MaTCpHraJibl AJIA 3JICKTPOHUKH, HAHOMATCPpUAJIbl, TCKCTUJILHLIC
BOJIOKHA, HICTOYHUKH SHEPTUH, OPraHMYECKUE ¥ MUHEPAJTIbHBIC YI00pEHUS,
JICKApCTBCHHBIC BCIICCTRBA, 6BITOBaSI XHUMMUAI. 3aH_[I/ITa: HpeIICTaBJIeHI/Ie
PE3yJIbTATOB PEIICHHUS KeHCOB B (hOpMe MUHHU-IOKIIA/Ia C TIPE3CHTAIHeiH

Bcero

28

5.4 JlabopaTopHble 3aHATHUS

Ne
pas3jiena

Tema

KoJ-Bo
JacoB

2.2

“Tunbl xXuMu4yeckux peakuuii”. MccnenoBanue TUIOB (IO COCTaBY U
KOJIMYECTBY UCXOAHBIX U 00Pa3YIOLIUXCS BEIIECTB) U MPU3HAKOB XUMHUECKUX
peaknuii. [IpoBenenue peakiuii HOHHOTO OOMEHa, OTPEICIICHUE CPEIbI
BOJIHBIX PaCTBOPOB. 3a/IaHUs HA COCTABIICHUE NOHHBIX PEAKIIU

3.3

«nenTrdukanys HEOpraHNYeCKUX BEUIECTBY. Perienne skcrnepruMeHTalbHbIX
3a1a4 [0 XMMHMYECKUM CBOWCTBAM METAJZIOB M  HEMETa/lIoB, IO
pPaCIO3HABAHMIO M IIOJYYEHHUIO COCIMHEHUN METAJZIOB M HEMETaJUIOB.
WnenTudukanuss HEOPraHMUECKUX BEIIECTB C MCIOJIb30BAHHEM HUX (U3UKO-
XUMHUYECKHX CBOMCTB, XAPAaKTEPHBIX KA4ECTBEHHBIX peakuuil. KayecTBeHHbIE
peakiuu Ha cynb¢aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI

4.2

[IpeBpareHuss opraHMuecKux BellecTB npu Harpeanuu". [lonydyenue stuneHa
U U3Y4YEHHE €ro CBOWCTB. MoaenupoBaHue MOJIEKY]Il M XHUMHYECKHUX
IIPEBpAICHUI Ha IPUMEpE ATaHa, STUIICHA, alleTUJICHa U JIp.

4.3

“UnenTuduxanus  OpPraHUYECKUX  COCOUHEHHWW  OTHETBHBIX  KJIAcCOB”
Wnentudukaius opraHnYecKuX COeTUHEHUN OTIENBbHBIX KIACCOB (Ha MpUMeEpe
aJbJIETUJI0B, Kpaxmaja, YKCYCHOM KUCIOThI, OEIKOB U T.II.) C UCIIOJIb30BAaHUEM
X (U3UKO-XMMHYECKUX CBONCTB M XapaKTEPHBIX KAYECTBEHHBIX PEaKIIHA.
Jlenatypanust ©Oenka 1pu HarpeBaHwu. [[BeTHble peakuum OEITKOB.
Bo3HuKHOBEHME aHATUTHUYECKOTO CUTHAjda C TOYKH 3PEHUsT XHUMHUUYECKHX
MPOIIECCOB MPU TMPOTEKAaHWW KAYECTBEHHOW PEAKIMH, IMO3BOJISIONMIEH
UICHTH(PUIIMPOBATH MPEATOKEHHBIE OPTaHUYECKHE BEIECTBA

6.2

«IIpurotoBiieHne  pacTBOpoB». [IpUroTOBIIEHME PAcTBOPOB  3aJaHHOU
(MaccoBoi, %) KOHLEHTpAIMH (C MPaKTUKO-OPUEHTUPOBAHHBIMHU BOIIPOCAMH)
U ONpeseeHne Cpelibl BOAHBIX pacTBOPOB. Perienue 3a1au Ha MPUTOTOBICHHUE
pacTBOpoOB

Bcero

10
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6 YuyeOHO-MeTOAMYECKOE 00ecTIeyeHHe TUCITHIIINHBI

6.1 Pexomenyemast iureparypa

6.1.1 OcHoBHas1 1UTEpaTypa

1. Xumus: yueOHMK pansi cpeaHero mnpodeccuonansHoro obpaszoBanus / 0. A. Jlebenes,
I'. H. ®agees, A. M. I'ony6es, B. H. IllanoBan ; mox oOmieit pemakiueii I'. H. daneeBa. — 2-e¢ wu3g.,
nepepadb. u mon. — MockBa: WM3marensctBo FOpaiit, 2024. — 431 c.— (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anexkTpoHHslid // OOpa3oBarenbHas miatgopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/537876

6.1.2 JlonosiHuTEIbHAS JINTEPATYpa

1. Andunorenosa, M.B. Xumus : yd4eOHUK M MPAKTHKYM JUISI CPETHETO MPO(EeCCHOHAIBLHOTO
obpazoBanusi/ U. B. Aupunorenora, A. B. ba6kos, B. A.IlonkoB.— 2-¢ wu3m.,, ucOp. W JOM. —
Mockaa : M3natensctBo FOpaiit, 2024. — 291 ¢. — (Ilpodeccuonanbuoe obpazosanue). — ISBN 978-5-
534-11719-6. — Tekcr : onexrponHbiii // OOpaszoBarenbHas tiarpopma HOpaiit [calfT]. —
URL: https://urait.ru/bcode/538526

2. Pocun, W.B. Xumusa. VY4UeOHHMK U 3aJadHUK : IS CPEOHETO TMPOPECCHOHATHHOTO
obpazoBanusi / W. B. Pocun, JI. [I. Tomuna, C.H. ConoBseB. — MockBa: HWznarenscTtBo IOpaiit,
2024. — 420 c.— (IIpodeccuonanpHoe obOpazoBanme). — ISBN 978-5-9916-6011-2. — Tekct
asieKTpoHHbIH // ObpaszoBatesbHas miarhopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537024

6.1.3 Ilepnoanyeckue u3gaHus
Xumus u xu3Hb - XXI Bek https://biblioclub.ru/index.php?page=journal red&jid=688934

6.1.4 UnTepHeT-pecypcesl
OBC «YHuBepcurerckas OMOIMOTEKA OHIANHY
OBC uznarenscrBa «Jlanp»
9BC «PykoHT»
ObC uznarenscrBa "IOpait"

6.2 IporpammMHoe obecneyeHue, MpoecCHOHATBHBIE 0a3bl JAHHBIX M WH(OPMAIHOHHBIE
CIPaBOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOT U

Tun nporpaMMHOT0

HaumenoBanwue Cxema IUIIeH3UPOBAHHUSI, PEKUM JOCTYTIA
o0ecrniedyeHus
PEJI OC O6pazoBarenbHas auneH3us ot 11.07.2022 r. va 3
OnepaionHas crcTeMa «CranpapTHas rona juisi 240 pabounx MECT B paMKax COTJIAIICHHS
it Paboumx o corpyaanyectse ¢ OO0 «Pex Copr» Ne 305/06-
CTaHUUU 22V ot 28.06.2022 r.

AnbTepHaTUBHAS

peanu3anms cpessl
ucnonaenus nporpamm | WINE
Microsoft Windows ms
OC na 6aze sapa Linux

Cso6opaunoe 110,
https://wiki.winehg.org/Licensing

Cso6oguoe I10,

Odpucrbtii naxer LibreOffice https://libreoffice.org/download/license/



https://urait.ru/bcode/537876
https://urait.ru/bcode/538526
https://urait.ru/bcode/537024
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-universitetskaja-biblioteka-onlajn
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-izdatelstva-lan
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-rukont
http://og-ti.ru/biblioteka/elektronnye-obrazovatelnye-i-informatsionnye-resursy/ebs-izdatelstva-jurajt
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
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Chromium Cso6opauoe I10,
https://www.chromium.org/Home/

Hurepnet-Opaysep Bbecmiarnoe I10

SAnnekc.bpaysep ’

https://yandex.ru/legal/browser_agreement/
Cso0Ooxnoe 10,
https://www.videolan.org/legal.html

KommuiekT 1715t 00pa3oBaTenbHbIX YUPEXKICHHUH 110
noroBopy Ne 337/12 ot 04.10.2012 r., cereBoi

JOCTYII

MemuanpourpeiBatenp | VLC

HNudopmannonno- Koncynprant
[IpaBOBAasl CUCTEMA [Tmroc

7 MaTtepuajibHO-TEXHUYECKOE o0ecrnevyeHne JUCHUIIIUHBI

Kabuner ecTecTBEeHHOHAYUYHBIX AUCIUIUIMH (pabodee MECTO MperojaBaress; ydcOHas meOenb;
KJIACCHasl JIOCKa, HOYTOYK C JIMIIEH3MOHHBIM MPOTPAaMMHBIM 00€CIIEYeHUEM, B TOM YHUCIIE OTE€YECTBEHHOTO
MIPOM3BOJICTBA, IPOCKTOP, OSKpaH. YUeOHbIe IUTakatel (Tabimma MeHpaeneeBa, CTPOCHHE KOCTEH,
pacrosoXeHue BHYTPEHHUX OPraHOB, pacTUTEbHAs KieTka). Mymsku BHYTPEHHHX OPraHOB YEIOBEKA.
KommiekT yueOHO-MEeTOAMUECKOH TOKYMEHTALINN ).


https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html

