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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YUYEBHOI'O ITPEIMETA VII.10 «XUMHWS»

1.1. Mecto mnpeaMera B CTPYKTYpe OCHOBHOH mpodeccHoOHAILHOM
oOpa3zoBaTenbHOi mnporpammbl: OO011€00pa30BaTENbHBIA HpEeIMET «XUMUS
u3ydaercsa Ha 06a30BOM ypoBHE B 00IIe00pa30BaTEILHOM IMKJIEC YYEOHOTO IJIaHa
OCHOBHOM MpoQecCHOHANIbHON 00pa30BaTeIbHON MPOTPaMMBI.

1.2. Heap u n1aHUpyeMble Pe3yJbTaThl 0CBOeHHS YUeOHOI0 NpeaMeTa:

Heab: ®opMupoBaHWe Yy CTYAEHTOB MPEACTABICHUS O XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa KaK OCHOBBI TMPUHSATHS
pelieHuid B JKU3HEHHBIX W MPOU3BOJACTBEHHBIX CHUTYyallUiX, OTBETCTBEHHOIO
NOBEACHUS B IPUPOIAHON CpEAE.

3agaum yueOHOro npeamera:

1) chopmupoBaTh NOHUMAHHE 3aKOHOMEPHOCTEH MPOTCKAHWS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEN CpeJie, LIETOCTHOM HAYYHOW KapTUHBI MUPA,
B3aMMOCBSI3HM U B3aUMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTABJIATH (POPMYJIBI HEOPraHUYECKHX U OPraHHYSCKUX
BEIIECTB, YPaBHEHUS XUMHUYECKHUX  pPEAKIUH, OOBICHATH HX  CMBICIH,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaABBIKM TMPOBEICHHUS  NPOCTCHIIMX  XUMHYCCKHUX
AKCIIEPUMEHTAJIbHBIX HUCCIEIOBAaHUM C COOMIOEHHEM IMpaBuil 0e30MacHOro
oOpalieHus ¢ BellecTBaMu U JIabOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS KCIIOJb30BaTh HHGOPMAIIMIO XMMHUYECKOTO XapaKTepa W3
Pa3TUYHBIX UICTOYHUKOB;

5) cdopmupoBaTh yYMEHHS ~ HPOTHO3UPOBATH  IOCICICTBHS  CBOCH
NEATETPHOCTH W XHWMHYECKHX TMPUPOJHBIX, OBITOBBIX M TIPOU3BOJICTBCHHBIX
IIPOLIECCOB;

6) chopmMHupoBaTh TOHUMAHKUE 3HAYUMOCTHU JOCTHIKCHHI XMMUYCCKONH HAYKH

Y TEXHOJIOTUH JJIS PA3BUTHS COIIMAILHON M TIPOU3BOJICTBEHHOM chep.



Kop IIK, OK YMmenns 3HaHusa
OK 07. - YMCTh co0MI01aTh ImpaBuia | - C(bOpMPIpOBaTB nmpeacraB-
COHCﬁCTBOBaTb OKOJIOTUYECCKU JICHUA: (0] XUMHYECKOM
COXpaHCHUIO I_ICJICCOO6p8.3HOFO IOBEJICHUS B | COCTABJISIONICH €CTESCTBECHHO-
0pr>1<a}0meﬁ cpensl, 6BITy n TPYI[OBOﬁ Haquoﬁ KapTHHBI MHpa, POJIU
pecypcoc6epe}1{eHI/H{)’ ACATCIIBHOCTHU B oejxX | XUMHM B IIO3HAHUU SIBIICHUN
IIPUMEHSATh 3HAHUSA 00 | COXpaHCHU CBOCTO 310POBhA U | IIPUPOABI, B (1)0pMI/Ip0BaHI/II/I
W3MEHEHHUH KJIMMAaTa, OKpYy XKaroumecu IIPUPOJHOMN | MBIIIJICHUA u KYJIBbTYPhI

MPUHIUIIBI
OEepEKIIMBOTO
MIPOU3BOJICTRA,
3¢ peKTUBHO
JIEVCTBOBATh B
YpEe3BbIYANHBIX
CUTYaIHIX

CpClbl; YYHUTBIBATH OIIACHOCTH

BO3J€HCTBHUA Ha JKUBBIE
OpraHu3MBbl ONPEAETEHHBIX
BCIIECTB, IIOHMMas  CMBICI
IMOKa3aTeis npeaeabHON

JOITYCTUMOM KOHLIEHTPAIWH.

JUYHOCTH, €€ (PyHKIIMOHAIb-
HOM rPaMOTHOCTH,
HEOOXOAUMOMN NIl PEIICHUS
MPaKTUYECKUX 3a1a4 U
9KOJIOTUYECKH O00OCHOBAHHOI'O
OTHOIIICHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM Cpejie.




2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJMETA

2.1. O6bem yueOHOT0 MpeAMeTa U BUAbI YUeOHO# padoThI

Bup yyeOHoM padoThI

O0BeM B yacax

O0BeM 00pa3oBaTeIbHON MPOTPAMMBI yI€OHOTO TIpeIMETa 78
1. OcHOBHOE co/iepKaHKE 78
B TOM 4YHCJIE
TeopeTHYEeCKoe 00yUeHHue 42

36

J1adopaTOpHbIE 3aHATHUS




2.2 Temamuueckuii nnan u cooeprcanue yueonozo npeomema YI1.10 «Xumusy

HaumenoBanue Conep:xkanue yueOHOro Marepuasia u GopMbl OPraHnu3anuu O6bem Koapl kommerenumui,
pa3aesioB U TeM eI TeJIbHOCTH 00YUYaI0IIUXCSI B Hacax (popmuposanuio
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT MPOorpaMmMbl
1 2 3 4
Pazoen 1. Ocnoevl cmpoenusn eeuecmea 8
Temal. 1 Conepxkanue yueOHOro Marepuajia
Crpoenue aroMoB | TeopeTnueckoe 00yueHnue
XUMHUYECKUX CoBpemeHHas MoJieTb CTpoeHUs: aToMa. CUMBOIMYECKUM SI3bIK XUMUU.
JJIEMEHTOB U XHUMHYECKUH 3JIEMEHT. DJIEKTPOHHAs! KOH(PUTYpalus aToma.
npupojia Knaccudukanus XuMHAYECKUX 3JIEMEHTOB (S-, P-, d-a1eMeHThI). BajeHTHBIC
XAMHUYECKOUN AIEKTPOHBL. BaleHTHOCTD. DIIEKTPOHHAS TPUPOAA XUMUYECKOHN CBSI3H.
CBSI3U DNEeKTPOOTPULATENbHOCTh. BUABI XUMHUUECKOH CBA3U (KOBAJICHTHAS,
WOHHAas, METaJUTMYecKasi, BOAOPOIHAs) U ClIOCOObI ee 00pa3oBaHUsl.
IIpakTuyeckue 3aHATHS
Pemienue 3a1anuii Ha UCTIOJIL30BAHUE XMMUUYECKON CUMBOJIMKY W Ha3BaHUM 4 OK 07

COEIMHEHUI TI0 HOMEHKJIAType MEXyHapOJHOIO COK03a TEOPETUYECKON U
INPUKIAAHOW XUMUM W TPUBUAIBHBIX HA3BaHUM JUISI COCTABJICHHMS
XUMHUYECKUX (HOPMYJT JBYXaTOMHBIX COEIMHEHHH (OKCHAOB, CYJIb(UIOB,
TUAPUIOB U T.I.) U JAPYIHMX HEOPraHUYECKUX COEAUHEHUN OTIEIbHBIX
KJIACCOB.

[IpakTrueckue 3aaHKsI HA yCTAaHOBJIEHUE CBSI3H MEXKIy CTPOCHHUEM

aTOMOB XMMHUYECKHX 3JIEMEHTOB U EPUOANYECKUM U3MEHEHHEM CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COEMHEHUI B COOTBETCTBHUH C MOJIOKEHUEM
ITepnoanueckon CUCTEMBI.

CamocTrosiTesibHasi paboTa 00y4alouuxcst (He npedycmMompeto)




Tema 1.2.
[Tepuoanueckuii
3aKOH U
MIEPUOINYECKAS
cuctema JI.1.
Menjeneena

Coneprxkanue yueOHOr0 MaTepuaJia

Teopernueckoe o0yueHnune

[Tepuomnueckas cucrema xuMudeckux anemeHToB .M. Menneneesa.
Ousznueckuid cMmbici [lepuoanueckoro 3akona .M. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB,
00pazyeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBUH C
MOJIOKEHUEM XMMHUYECKOT0 3eMeHTa B [lepuoanueckoit cucteMe.
MupoBo33peHUecKoe U HayuyHOe 3HadyeHue [ lepupoanueckoro 3akona J1.1.
Menpeneesa. [Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX DJIIEMEHTOB.

IIpakTuyeckue 3aHATHS

Pemenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUN Ha
XapaKTePUCTHKY XUMHYCCKHX dJIEMEHTOB «MeTammdeckue /
HEMETAJUIMYECKNE CBOMCTBA, JIEKTPOOTPULIATENILHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBUU C X JIEKTPOHHBIM CTPOCHUEM M TTOJIOKECHUEM
B MIEPUOIMYECKON cucTemMe XuMudeckux ssemeHToB J[.M. Menneneeray.

OK 07

Pazoen 2. Xumuueckue peaxuuu

Tema 2.1. Tunsr
XUMUAYECKUX
peakiuii

Copaep:xanue y4eOHOro MaTepuajia

OK 07




Teopernueckoe 00yueHue

Knaccudukanuys v TUIIBI XUMAYECKUX PEAKIIUN C y4acTUEM
HEOPraHUYECKUX BellecTB. COCTaBICHUE YPABHEHUN PEAKIIMIA
COCIIMHEHUS, PA3JIOKCHUS, 3aMEIICHHs, 0OMEHA, B T.4. PEaKIINi TOPEHNUS,
OKHUCJIEHUSI-BOCCTAHOBJICHHUS.

VYpaBHEHUS OKUCIICHUSI-BOCCTAHOBIIEHUSI. CTENIEHb OKUCIICHUSI.
OxkucnuTenb 1 BocCTaHOBUTEIb. COCTaBICHUE U YpaBHUBAHUE
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU B PUPOJIC,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEACSITEIbHOCTH OPTraHU3MOB.

IIpakTHyeckue 3aHATHS

KonnuecTBeHHbIE OTHOLIEHNS B XUMUHA. OCHOBHBIE KOJINYECTBEHHBIE
3aKOHBI B XMMUU U PACYEThI [10 YPABHEHUAM XUMUYECKUX peakui. Moib
KaK €IMHMIIA KOJINYECTBa BelecTsa. MoisipHas Macca. 3aKOHbI
COXpaHEHUsI MacChl U SHEPTUH. 3aKOH ABOraipo. MosipHbIi 00BEM T'a30B.
OTHOCHUTENBHAS TUIOTHOCTH ra30B. PacyeTsl O ypaBHEHUSAM XUMHUYECKUX
peakuuii C UCIOJIb30BAaHNEM MacCChl, 00beMa (HOPMaJIbHBIE YCIIOBHUS) Ta30B,
KOJIMYECTBA BEIICCTBA.

CamocTrosiTesibHas paboTa 00y4alouuxcs (He npedycmMompeHo)

Tema 2.2.

DNEeKTPOIUTHYEC
Kas JTUCCOIHAIIUs
Y HIOHHBIH OOMEH

Conepxxkanue yueOHOro MarepuaJjia

Teopernueckoe o0yuenue

Teopus 2JIEKTPOIUTUYECKON TUCCOMauu. FIOHbI. DJIEKTPOIUTHI,
HEIJIEKTPOIuThI. Peakimu nonHoro ooMena. CocTaBlIeHHE peaKIuii
MOHHOTO OOMEHA MyTEeM COCTABJICHUS MX MOJHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHU. KHCIIOTHO-OCHOBHBIE peaKIiU. 3a/laHusl HA COCTaBIICHUE
VIOHHBIX PEaKLINM.

OK 07




IIpakTnyeckue 3aHATHS

JlaGopaTtopHas paboTa “THUIbl XUMUYECKUX PEAKITHIA .
HccnenoBanre TUIOB (ITO COCTaBY M KOJIMYECTBY MCXOJIHBIX U
00pa3yIOIIKXCs BEIIECTB) U MPU3HAKOB XUMUYECKUX PEAKIIHIA.
[TpoBenenue peaxiuii HOHHOTO 0OMEHa, OIPEEICHNUE CPE/Ibl BOJHBIX
pacTBOPOB. 3aaHNs HA COCTABJICHUE NOHHBIX PEAKIIUN.

CamocrosiTesibHasi pa6oTa 00yYalOUIUXCs (He npedycMOmpeHo)

Pazoen 3. Cmpoenue u ceoiicmea HeOP2aHUYECKUX 6eULeCME 16 OK 07
Tema 3.1. Conep:xanue y4eOHOIro MaTepuajia

Knaccudpukanus, | Teoperndeckoe o0yueHue

HOMeHKatypa U | [Ipenmer Heoprannueckoit xumun. Kinaccudukamus HeOpraHM4eCKux

CTPOCHHUE BemecTB. [IpocThie u cnoxkHbie BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX

HEOPraHUYECKUX | BEIICCTB (OKCHJIBI, THIPOKCHIBI, KHCIIOTHI, COJIK). B3auMoCBs3b

BEILIECTB HEOPTaHUYECKUX BEIIECTB. ATperaTHbIe COCTOSHUS BEIIECTBA. 4 OK 07

Kpucrannnueckue u amop¢Hbie BelecTBa. TUIbI KPUCTATITUYECKIX
peleTok (aToMHasi, MOJIEKYJISIpHAs, MOHHAS, METAJUTMYECKAs]).
3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOU
peLEeTKH. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTH BEIIECTB OT BUIA
XUMHYECKOMN CBSA3U Y TUIIA KPUCTAIUINYECKOUN pemeTku. [ Ipuannel
MHOT000pa3us BEIIECTB.




IIpakTnyeckue 3aHATHS

HoMeHknaTypa HeOpraHM4eCcKMX BEUIECTB: HA3BaHUE BEILIECTBA UCXOIS U3
UX XUMUYECKON (hOPMYJIbI MU COCTABIICHUE XUMUYECKON (hOpMyIIbI
UCXOJIs U3 Ha3BaHus BelecTBa no MexayHapoano (MIOITAK) wnu
TPUBUAIIBHON HOMEHKJIATYPE.

Pemenne mpakTU4ecKkux 3aaHUN MO KiacCH(HUKAIMK, HOMEHKJIATYpe H
XUMHUYECKUM (POpMyJlaM HEOPraHWYECKHX BEIIECTB PA3IUYHBIX KIACCOB
(yrapHblii Ta3, yIJIEKUCIIBbIA Ta3, aMMHUaK, TallleHas U3BECTb, HeramieHas
U3BECTh, MUThEBAsA COAA W JPYTUX): HA3bIBaThb U COCTABJIATH (HOPMYJIBI
XUMHYECKUX BEIIECTB, ONMPEAEHATh MPUHAIIEHKHOCTD K KJIACCY.
HcTouHnky XuMH4uecKoil nHpopmaluu (CpeIcTB MacCoBOW MH(POpMaIuy,
cetb HTEpHET U Apyrue). [louck nHpopManum no Ha3BaHUAM,
ujeHTUdUKATOpaM, CTPYKTYPHBIM (hopMyiam.

CamocTosiTesibHAs pa00Ta 00y4aloUUXCHa (He npedyCMOompeHo)

Tema 3.2.
duszuko-
XUMHYECKHE
CBOICTBa
HEOPTaHUYECKUX
BEILIECTB

Conep:xanue y4eOHOTro MaTepuajia

Teopernueckoe o0yueHnue

Mertamnsl. O0mue puznyeckue u XUMUYECKUE CBOMCTBA METAJLIIOB.
Crioco0ObI mostyueHus. 3Ha4eHHE METaJJIOB U HEMETAIIJIOB B IPUPOAE U
KU3HEIEATEIIbHOCTH Y€JIOBEKA U OpraHn3mMoB. Koppo3ust MeTasuioB: BUABI
KOPPO3UH, CIIOCOOBI 3aIIUThl METAJIJIOB OT KOPPO3HH.

Hewmeramnbl. O01mue pusnyeckue 1 XMMUYECKUE CBOMCTBA HEMETAIIOB.
Tunuynsie cBoiictBa HeMeTawioB 1V— VI rpynn. Knaccudukarus u
HOMEHKJIaTypa COeTMHEHUI HeMeTalI0B. KpyroBopoThl OMOT€HHBIX
JIIEMEHTOB B PUPO/IE.

XVMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB
(OKCHI0B, THAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTHU B
U3MEHEHUU CBOWCTB MPOCTHIX BEILECTB, BOJAOPOIAHBIX COSAMHEHUH,
BBICIIIMX OKCHUJIOB U TUAPOKCHJIOB.

OK 07
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IIpakTnyeckue 3aHATHS

CocraBiieHUE ypaBHEHUN XWMHYECKUX PEAKUUNA C YyYaCTUEM IPOCTBIX H
CJIO)KHBIX HEOPraHWYECKHX BEILECTB: METAUIOB U HEMETAJIOB; OKCHUJIOB
METaJUIOB, HEMETAUIOB U aM(OTEpPHBIX JJIEMEHTOB; HEOPTaHUYECKUX
KHCIIOT, OCHOBaHHI M aM()OTEPHBIX THAPOKCHUIOB; HECOPTAHUUECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA.

Pemenre npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA
CBOICTBA, COCTAaB, MOJTYYEHUE U O€30IaCHOE UCIIOIb30BAHUE BAKHEUILINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTU
YeJoBeKa.

Tema 3.3. Copaep:xanue y4eOHOro MaTepuaJjia
Nnentudpukanus | [Ipakrnyeckue 3ansaTus JlabopatopHbie 3aHATHS
Heopranndeckux | Jlabopartopnas padota «aeHTuduKamms HEOPraHUUECKUX BEIIECTBY.
BEIIECTB Pemienne oSKcrepuMEHTANBHBIX 3a7a4 1O XUMHUYECKUM CBONCTBaM
METaJUIOB M HEMETAJUIOB, TI0 PACMO3HABAHUIO U TOJYUYCHUIO COCAMHEHUIN 9 OK 07
METaJIOB U HEMETAJIIIOB.
W nentudukaims HEOPraHMIeCKUX BEIIECTB C UCIOJIb30BAHUEM UX
(bU3UKO-XUMHUUYECKUX CBONCTB, XapaKTEPHBIX KAaU€CTBEHHBIX PEaKITHH.
KauectBennble peakiinu Ha Cylb(art-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHWUSI.
Konrpoabnasi CrpoeHme BelecTBa U XUMHUYECKHe peakiuu. CBOWCTBa HEOPTaHMYECCKUX 5 OK 07
padora 1 BEIIECTB
Pazoen 4. Cmpoenue u ceoiicmea op2aHuiuecKux eeuiecme 24 OK 07
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Tema 4.1.
Knaccudukarus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIICCTB

Copnep:xanue y4eOHOTro MaTepuaJjia

Teopernuyeckoe o0yuenue

[losiBIeHME U pa3BUTHE OPraHUYECKON XMMHM Kak Hayku. [Ipeamer
OPraHUYEeCKON XUMUU. MECTO M 3HAYEHHE OPraHUYE€CKOW XUMUU B CUCTEME
€CTECTBCHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KaK IOPSAOK COCIWHEHUS aTOMOB B MOJIEKYJIE
COTJIACHO WX BAJEHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPUH XUMHUYECKOTO
CTPOCHHUSI OpraHvuecKkux coenauHeHud A.M. bytiepoBa. YriepoaHsblil
CKEJIET OPraHUYECKOW MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIECTB OT
XAMHUYECKOTO CTPOCHUS MOJIeKYJ1. I3oMepust 1 u30MepHl.

[lonsTue o  ¢QyHkuumoHanbHOW  rpymme. Pamukan.  [IpuHuumnel
KJ1accuukanuu OPraHUYEeCKUX COCTMHEHU. MexnynaponHas
HOMEHKJIATYpa U MPUHLHUIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHUM.
[Tonatue 006 a3oTcoaepIKalUX COCIUHECHUSX, OMOJOTHYECKH aKTHUBHBIX
BelllecTBax (yrieBojax, >Kupax, Oelkax W Jp.), BBICOKOMOJEKYJSPHBIX
COEIMHEHUSIX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO).

OK 07

IIpakTUyeckue 3aHATHS

HoMeHknaTypa OpraHM4ecKux COeAMHEHUN OTAEBHBIX KJIACCOB
(HachIIICHHBIC, HEHACBIIICHHBIC U APOMATUYECKUE YTIEBOJOPOIbI, CIIUPTHI,
(heHOIIBI, allbJIeTUIbI, KETOHBI, KApOOHOBBIE KUCIOTHI U Jip.) CocTaBiieHne
MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (JOPMYJT OpraHUYECKUX BEIIECTB
OTZIEJIbHBIX KJIACCOB, UCIIOJB3YSI X Ha3BAHMS MO CUCTEMATUYECKOUN U
TPUBUATILHOW HOMEHKJIAType (3TUIJICH, alleTUJICH, TIUIepuH, HeHo, popm-
aNbJICTU]I, YKCYCHasl KUCIIOTa, THIHNH). PacueTs! npocteitmie hopmyJisl
OpPTraHUYECKOM MOJICKYJIbI, UCXOJIs U3 3JICMEHTHOTO cocTaBa (B %).

OK 07
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Tema 4.2.
CBolicTBa
OpTraHUYECKUX
COCTMHECHUN

Copnep:xanue y4eOHOTro MaTepuaJjia

Teopernueckoe o0yueHue

OU3UKO-XUMUYECKHAE CBOWCTBA OPraHUYECKUX COCIUHEHUW OTAEIbHBIX
KJIacCOB (0OCOOCHHOCTH KiIacCU(DMKAIMK M HOMEHKJIATYPhI BHYTPH Kilacca,
TOMOJIOTUYECKHA psx W oOmas QopMyna; u3oMepus; (QU3HUECKHE
CBOMCTBA; XMMUYECKHE CBOMCTBA; CLIOCOOBI OJIYUYEHUS ):

— MIpelesibHbIC YTIIEBOOPO/IbI (aTKaHbl U LIMKJIOAIKaHbl). ['opeHne MeTana
KaK OJWH W3 OCHOBHBIX MCTOYHHUKOB TEIJIa B MPOMBIIICHHOCTH U OBITY.
CBoMCcTBa NPUPOAHBIX YTJIEBOAOPOJOB, HAXOXKIACHHE B TMPUPOAE H
MIPUMEHECHUE aJTKAHOB;

— HempeenbHble (aJKEHBbI, AJKUHBI W aJKaJueHbl) U apoOMaTHYECKUE
YIJIEBOAOPOIBL. I'openue aleTUIICHa KakK UCTOYHUK
BBICOKOTEMIIEPATYPHOIO IJIAMEHH JIJIs1 CBAPKU U PE3KU METAJIIOB.

— KHUCJIOPOJICOJEpKAIIUEe COeNUHEHUsT (CUPThI U (PEHOJIbI, KapOOHOBBIE
KHCIOTBI M 3(QUPBL, albJEruabl W KETOHBI, JKHUPBI, YTIJIEBOJBbI).
[IpakTyeckoe TNPUMEHEHHE ATWICHIJMKONS, TiulepuHa, (eHona.
[Ipumenenue popManbpaeruia, aleTaabIeruaa, YKCyCHOM KUcIoThl. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MoOMOIIIHE CBOMCTBA MbLA.

— a30TcojJiepkKalue COeAUMHEHUsS (aMUHBI M AMUHOKHCIIOTHI, O€JIKH).
BricokomoliekyisipHble COeAMHEHUsI (CMHTETHYECKHEe M OHOJIOTUYeCKU-
aKTUBHBbIE). MOHOMEp, TOJHMMEDP, CTPYKTypHOE 3BeHO. [lommmepuzarius
ATUJIEHA KAK OCHOBHOE HAIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

['eHeTHyecKas CBSI3b MEXK]y KJIaCCaMHM OPTraHUYECKUX COCTUHECHHUIA.
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IIpakTnyeckue 3aHATHS

CBolicTBa OpPraHUYECKUX COCJIMHEHUU OTHIENbHBIX KIIACCOB (TpHMBHAJIbHAS
U MEXIyHapoJHas HOMEHKJIATypa, XHWMHUYECKHE CBOWCTBA, CIOCOOBI
MOJy4YEHHUsI): TpeAesbHble (alKaHbl M I[UKIOATKAHbI), HEMPEEIbHbIC
(aJIKEHBI, aTKUHBI U aJTKAJIUCHbI) U ApOMAaTUYECKUE YTIIEBOIOPOIbI, CIIUPTHI
1 ¢deHoITbl, KapOOHOBBIE KUCIOTHI U AUPHI, ANBACTUILI U KETOHBI, aMUHBI
U aMHUHOKHCIIOTHI, BBICOKOMOJICKYJIIPHBIC COCIUHEHUS. 3aJlaHusl Ha
COCTaBJICHUE YPABHEHUM XUMUYECKUX PEAKINil ¢ y4acTHEM OPTaHUYECKUX
BEILIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHHUSI.

IIpakTuyeckue 3aHATHS

CocraBneHue cxeM peakuuil (B TOM YHUCIE MO MPEIJOKEHHBIM LETIOYKaM
MPEBPAILECHU ), XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA OPraHUYECKUX
COCIMHEHUN OTIEIbHBIX KIJIACCOB, CIMOCOOBI MX TOJYy4YEHUS U Ha3BaHHE
OpPraHUYECKUX COEAUHEHUM I10 TPUBUAIBHOW WM MEXIYyHApOIHON
CHUCTEMAaTHUYECKOW HOMEHKJIATYPE.

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
CBOMCTBA OPraHUYECKUX COCIUHEHUMN OTAEIbHBIX KJIACCOB.

Jlabopatopuas pabora “IIpeBpaliieHuss OpraHUYECKUX BEIIECTB MPHU
HarpeBaHuH .

[TonydeHue 3THIIEHA U U3yYEHUE €ro CBOMCTB. MoAenupoBaHuE MOJIEKY U
XMMHYECKUX MPEBPAIICHUN HA PUMEPE ITaHa, YTUJIIEHA, AlETUJIEHA U JP.

OK 07
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Tema 4.3.

N nentudukarus
OpraHUYECKUX
BEIIECTB, X
3HAYEHHUE U
IpUMEHEHHUE B
OBITOBOI U
MIPOU3BOJICTBEHH
OU JIeATCIbHOCTH
YyeloBeKa

Conep:xanue yueOHOro Mmarepuajia

Teoperuueckoe odyyeHmne

buooprannueckue coenuHeHus. llpuMmeHeHHMe u OHWOJOTrHYECKas pOJb
yriieBoioB. OKHCIIEGHHE VYIVIEBOJIOB — MCTOYHMK DHEPIHMH JKHBBIX
opranu3mMoB. O0yiacTy MPUMEHEHUsT aMUHOKUCIIOT. [IpeBparieHus OenKoB
UM B opraHu3Me. buojornueckne (QyHKIUU OCIKOB. buonormdeckue
GbyHKIMU KUpoB. Ponbk opraHmdeckol XMMUK B PEIICHUH MPOOJIEM
MUILEBON OE30IMaCHOCTH.

OK 07

Ponp opranuueckoil XWMHUHM B pELIEHUH MPOOJEM 3SHEPreTUUYecKou
0€30MacHOCTH, B Pa3BUTHUU MEIUIMHBI, CO3/IaHUM HOBBIX MAaTEpHUaJIOB,
HOBBIX HMCTOYHUKOB SHEpPruu (aJlbTepHATUBHBICE HMCTOYHUKU DHEPTUM).
OnacHOCTh BO3ACHCTBHS HA KUBBIE OPraHU3Mbl OPraHUYECKHX BEILECTB
OTJIEJBHBIX KJIaCCOB (YrJieBoI0pobl, CIIUPTHI, beHosl,
XJIOPOPTaHUYECKUE MPOU3BOJIHBIE, albJCTUIBI U Jp.), CMBICT MOKa3aTess
MPEEIbHO TOMYCTUMOM KOHIIEHTPALIUU.

JlaGopatopHas pabota: “UpeHTuduxanus OpraHUYECKUX COCAUHEHUU
OTIEJIbHBIX KJIAaCCOB”

Nnentudukaius OpraHUYecKUX COEIMHEHHH OTHENbHBIX KJIaccoB (Ha
pUMeEpe albJErnIoB, Kpaxmayia, YKCyCHOM KHUCIOThI, O€IKOB M T.I.) C
UCIIOJIb30BAaHUEM HMX (PUBUKO-XMMUYECKUX CBOWCTB U XapaKTEPHBIX
KaueCTBEHHbIX peakuuil. JleHaTypauusi Oenka npu HarpeBaHuu. LIBeTHbIe
peakiuu OenkoB. Bo3HMKHOBEHHE AaHAJUTHUYECKOrO CHUTHAja C TOYKH
3pEeHMs] XUMHUYECKHUX ITPOLECCOB IIPU NPOTEKAHUHM KAaYECTBEHHOW pEaKkLuu,
MO3BOJISAIONIEH MACHTU(UUIUPOBATh MPEIOKEHHBIE OPraHUuYEeCKHUe
BEILIECTBA.

OK 07

Kourpouabnas
pabora 2

CrpyKTypa 1 CBOKCTBA OPraHUYECKUX BEUIECTB.

OK 07
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Pa3zoen 5. Kunemuueckue u mepmodunamuqecmte 3AKOHOMEPHOCMU RPDOMEKAHUA

N OK 07
XUMUYECKUX PeaKuuil
Tema 5. Conep:xanune y4eOHOTr0 MaTepuasia
CxopocTh Teopernueckoe o0yueHnue
XUMHUYECKUX CKOpOCTh peakifM, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOIBI
peaKLu. pearupyromux  BEIIECTB, KOHUEHTPAlMM PEarupyromux  BeIECTB,
XHUMHUYECKOE TEMIEPATYpPbl W IUIONIAAM PEAKIMOHHOW NOBEPXHOCTH. TemnoBble
paBHOBECHE 3 (HEKTh XUMUYECKUX PEAKIUN. JK30-U SHAOTEPMUYECKHE, PEAKLIUU.
OOpatuMocCTh peakiuil. XMMHUYECKOE PAaBHOBECHE M €r0 CMEILECHHE O]
NEHUCTBUEM pa3IUYHbIX (AKTOPOB (KOHIEHTpALUsl pPEareHTOB WU
IPOAYKTOB  pEaKkUuu, [JaBJI€HWE, TEMIleparypa) U1  CO3JaHMs
ONTUMAJIBHBIX YCIOBUM IPOTEKAHUSI XMMHUYECKHX IpoueccoB. [IpuHmmn
Jle lllarenbe.
IIpakTUyeckue 3aHATHS
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha aHanu3 (HaKTOpOB,
BIUSIOIIMX HAa H3MEHEHUE CKOPOCTHM XUMHUYECKOW pEaKUuu, B T.4. C
MO3UIIMI IKOJIOTUYECKH IeJI€CO00pPa3HOr0 MOBEACHUS B OBITY M TPYI0BOM
JEATEIbHOCTH B LEJSAX COXPAHEHMSI CBOETO 3J0POBbS U OKpYKarolen
IIPUPOTHOM CPELBI.
Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  33JaHUl  HA  MPHUMEHEHHE
npuniuna Jle-Illarense i1 HAXOXXIEHUS HANpPaBJICHUS CMEIICHUS
paBHOBECHS] XMMHUYECKOM peakuud WU aHaiu3 (aKTOpoOB, BIUSIONIUX HA
CMELIEHUE XUMHUYECKOIO0 PABHOBECHSI.
Pazoen 6. Pacmeoput OK 07
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Tema 6.1. Coaep:xanue yueOHOro marepuajia

[lonsATHE O Teopernueckoe o0yyenune

pacTBOpax PacTBopeHne kak ¢Qusuko-xumudeckuil mnpouecc. PactBopbl. CriocoObl
IIPUTOTOBJIIEHUST ~ pacTBOpoB.  PactBopmMocTe.  MaccoBas — 1ouid
pacTBOpeHHOro BemecTsa. CMBICH IOKa3aTess NPENeibHO JOIYyCTHMOM
KOHLEHTpalluid M €ro MCHOJB30BAHUE B OLEHKE JKOJIOIHYECKOU
0€30I1aCHOCTH.

[TpaBuiia 3KOJIOTUYECKH 1I€TIECO00OPA3HOTO MOBEJAECHUS B OBITY U TPYIAOBOM
NEATEIBHOCTH B LEJSIX COXPAHEHUs CBOETO 3JI0POBBS M OKpYKarolleu
IIPUPOJHOM CPEABI; OMACHOCTh BO3JCHUCTBUS HA JKUBBIE OPTAHU3MBI
ONIPEICIICHHBIX BEILIECTB.

Pemenue npakTMKO-OpHEHTHPOBAHHBIX PACUETHBIX 3aJaHUil Ha pacTBOPBI,
UCII0JIb3yEMbI€ B OBITOBOM U MPOU3BOJICTBEHHON JAEATEIbHOCTH YEIOBEKA.

OK 07

Tema 6.2. Conepxkanue yueOHOro MarepuaJjia

Hccnenosanue JlabopaTtopHas pabota «[IpuroroBiaeHue pacTBOPOBY.

CBOMCTB [TpuroroBieHre PacTBOPOB 3ajaHHON (MaccoBoi, %) koHIEHTparuu (c
pacTBOpOB MPaKTUKO-OPUEHTUPOBAHHBIMU  BOMPOCAMHU) H  ONpPENENICHHUE  CPEeIbl
BOJIHBIX PaCTBOPOB.

Pemenue 3ama4 Ha IPUTOTOBJICHUE PACTBOPOB.

OK 07

IIpodeccnoHAIbHO-OPUEHTUPOBAHHOE COJAePKaHUE (CoaepPKaHUe MPUKJIATHOTO MOTYJIs1)

Pazoen 1. Xumusn ¢ 66itmy u npou3ze00CmeeHHOIl 0esamelbHOCHU Uel08eKa

OK 07
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Tema 7. Xumus
B OBITY U
IIPOU3BOJICTBEHH
O JeSITENIBHOCTH
4eJI0BeKa

Coneprxkanue yueOHOr0 MaTepuaJia

Teopernueckoe o0yueHnune

Hogelimue 10CTUX)EHNS XUMUYECKOW HAYKU U XUMHAYECKON TEXHOJIOTHUH.
Ponp xumuu B o6ecrieueHUn 3KOJIOTHIECKON, YHEPTeTHIECKON U TTUIIEBON
0€30MacHOCTH, pa3BUTHH MeIUIMHEL. [IpaBuia moucka u aHanusa
XUMHUYECKOW HHGOPMAIIUK U3 PA3IMYHBIX UICTOYHUKOB (Hay4YHas U y4eOHO-
Hay4Has JuTepaTypa, CpeacTBa MaccoBOM nHdopMainu, ceTh IHTepHET).

IIpakTuyeckue 3aHATHS

[louck u aHanM3 KEHUCOB O NPUMEHEHUUM XUMUYECKHX BEIIECTB U
TEXHOJOTHH ¢ yderoM Oynyiied npoeccCHOHAIbHON JESTENbHOCTH IO
TEMaM: B&)XKHEHUIIME CTPOUTENIBHBIE MAaTepHalbl, KOHCTPYKIMOHHBIE
MaTepuasbl, KpacKu, CTEKJIO, KepaMHKa, MaTepualbl JUIS JJEKTPOHUKHU,
HAaHOMATEpHUAJIbl,  TEKCTWIbHBIE  BOJIOKHA,  HCTOYHHMKM  BHEPIUH,
OpraHWYecKue M MHHEpalbHble YIOOpEHMs], JIEKapCTBEHHbIE BEIIECTBA,
ObITOBasl XUMHUS, POJIb METAUVIOB M CIUIABOB B TEXHHUKE, KOPpPO3Us
METaJIOB U CIIOCOOBI 3aIUTHI OT KOPPO3HH.

3amura: IlpencraBneHue pe3ysbTaToB pelIeHUs KeicoB B (opMe MUHU-
JIOKJIaia C MPE3EHTALUEN.

OK 07

OK 07

IIpome:kyTouHasi aTTecTanus o gucuumiaune (nud. 3aver)

Bcero

78
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3 YCJIOBUA PEAJIM3AIINA YYEBHOT'O IPEMETA

3.1. Ina peanu3zanuu NporpamMMbl Y4eOHOIro mpeaMeTa J0JKHbI OBIThH
NpeyCMOTPEHBI CJIeyIolue clenralbHble OMeeHUs:

Kaouner CCTCCTBCHHOHAYYHBIX AMCHUITINH JJIA JICKOIMOHHBIX W ITPAKTHYCCKUX

3aHITUU
- IOCTYM K CETU UHTEPHET;

- KOMIUIEKT MyJIbTUMEANITHOTO 000PYI0BAHUS: POEKTOP, IEPCOHATBHBIN

KOMITBIOTED C JUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeueHuEM, IKPaH;
- CTOJI IPENOIABATEIIS;

- CTYJI IPEno1aBaTers;

- CTOJI yYEHUYECKUM — 16 mT.;

- CTYJ1 yYeHUYECKHUI — 32 IT.;

- mkad JUIs XpaHEeHUs HATJISIIHBIX TOCOOUI U TUTEepaTyphl;

- yueOHO-METOANYECKasl IUTepaTypa;

- y4eOHO-HaTJISTHbIE TOCOOMS;

- JIOCKa MEJIOBasl.

Jlaboparopust XUMHUHU

- Becol anasmutndeckue HTR-220CE — 1 mit.;
- BeChlI JJabopaToOpHBIC — S MIT.;

- akBagucTwuiaTop J2-10 — 1 mit.;

- MUKPOCKOIT — 5 IIT.;

- pedpaxtomerp UPD-454 — 1mt.;
19



- mKad CymuiabHbIN — 1 mT.;
- TEPMOMETP CTEKJISTHHBIA PTYTHBINA — 20 IT.;
- TEPMOMETP CTEeKISHHBIN — 10 1mIT.;

- HOyTOYK mnpoiieccop ¢ 6a30Boit yactotoit He MeHee 2,4 ['T'1, konuuecTBo siep 4;

O3V 8 I'6; makonmurens SSD ¢ o6bemom 500 ['6; quaronans sxpana - 17,3”;

- npoekTop: NEC; pazpemenne: 1920 x 1080 nukceneit; ssipkocts: 4000 s1roMeH;

HaJIMYUE BCTPOCHHOTO JMHAMHKKA; HHTepdeiichl noakmoueHus: D-Sub; HDMI,

- DKpaH I MPOEKTOpa: FIKPaH C IEKTPONPUBOJIOM; BOZMOKHOCTh KPETJICHUS K
CTEHE WJIM K TIOTOJIKY; TIOKPBITHE SKpaHa: 0eroe MaTOBOE; pa3Mephbl N300paKeHUs

(IIx B): 230 x 172 cwm;

- CTOJI OCTPOBHOM C IByMsI BCTpauBa€MbIMH TyMOaMu — & IIT.;
- CTOJI-MOMKa OJIMHAp. TpaneueBuaHas (CTEKJIONIACTUK) — 4 IIT.;
- ctoi nucbMeHHbIH (kieH) E66-01.53T — 6 mT.;

- IWKaQ BHITSHKHOM (CTOJENIHUIA-KEpaMUKa) ¢ BOJIOM — 1 miT.;
- mkad s TabopaTOPHOU MOCY/IBI IBYXCTBOPYATHIA — 2 IIIT.;
- CTOJI Ta0OPATOPHBIN YCUIICHHBIH;

- mkad odpucHbIN — 4 mT.;

- cremnax — 1 mr.;

- CTyJ JJaOOpaTOPHBIN BBICOKUI 0€3 ciuHKU — 20 mIT.;
Pabouee MecTo npenogaBaTes:

- HOYTOYK mpotieccop ¢ 6a3oBoit yactotoit He Menee 2,4 I'T'1, konuuecTBo snep 4;

O3V 8 I'6; nakormurens SSD ¢ o6bemom 500 I'6; nuaronans skpana - 17,3”;
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- CTyJ1 OPUCHBIN;
- CTOJI MMCHbMEHHBII;

- Ta3epHOE MOHOXPOMHOE MHOTO(YHKIIMOHAIBHOE YCTpOHCTBO (hopmaTa A4;

JIBYCTOPOHHSIS TIeuaTh / CKaHUpoBaHKE / KOMMMPOBaHUE; HHTEP(EHCHI

noakirouenus: Wi-Fi, USB 2.0, RJ-45

3.2. UndopmannoHHoe odecrieyeHue peaju3aliu NporpaMmmbl

3.2.1. OcHOBHBIE TeYATHLIE U31aHUSA

1. Xumusi: EctrecTBeHHO-Hay4YHbIN Npoduis: yueOHoe uznanue / ['abpuernsu
0.C., OctpoymoB N.I"., Octpoymona E.E., CnankoB C.A. - MockBa : Akagemus,
2024. - 400 c. (O6meobpaszoBarenbHas moAroroBka B yupexaenusx CI10). - URL:
https://academia-moscow.ru - Pexxum goctyma: DIeKTpoHHas OHOIHOTEKa
«Academia-moscow». - T€KCT : 3JIEeKTPOHHBIN

3.2.2. OcCHOBHBIE JIeKTPOHHbIE U3TAHUA
1. Tadopuensu O.C. Xumus: Ilpaktukym: DDOVII: yuebHnoe usganue /

["a6puensa O.C., Octpoymos N.I'., Cnaakos C.A. - Mocksa : Akagemus, 2024. - 0
C. (OOmeoOpa3oBarensHas moarotTopka B yupexaeHusx CIIO). - URL:
https://academia-moscow.ru - Pexum gocrtyma: OneKTpoHHas OuOJIMOTEKa
«Academia-moscowy. - TE€KCT : 3JIeKTPOHHBIN

2. T'abpuensa O.C. Xumusa: Tectbl, 3agaud W yHOpaXHEHUs: ydeOHOE
uznanue / I'abpuensa O.C., JIbicoBa I'.I'. - Mocksa : Axkanemus, 2024. - 336 C.
(ObmeobpazoBarenbHass  mnoaroroBka B yupexaenusx CIIO). - URL:
https://academia-moscow.ru - Pexxum goctyma: DaeKTpOHHas OHOIMOTEKa
«Academiamoscowy. - TEKCT : 3JIeKTPOHHBIH

3.2.3. J/IonoJTHUTEIbHbI€ HCTOYHUKH

1. DnextponHas 6ubaMoTeuHas cucrema «JlaHpy [DIEKTpOHHBIN pecypc]| —

Pexum gocrtyma: https://e.lanbook.com

2. DnexTpoHHas obpazoBaTenbHas miatdopma «tOpai» [DaeKTpOHHBIH

pecypc] — Pexxum nocryna: https://urait.ru
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4 KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUA
YUEBHOI'O IIPEJIMETA VYII1.10 «<XXUMUSA»

KoHTponie ©  omeHka  pe3yiapTaToB  OOyYEHHsS  OCYLIECTBIISIETCS

npernojaBaTesieM B IPOIECCE 3aHATHH |

7abopaTopHbIX pPabOT, TECTUPOBAHUSA, a TAKXKE BBIMTOJHECHHS OO0YUYaIOIUMHUCS

IMPOBCACHUS IMPAKTHUYCCKUX

HHAWBUIYAJIbHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHGI{OB&HHﬁ. PGSyJII)TaTBI O6y‘1€HH5[
OoIIpCACIIA0T, YTO 06yan'OHlI/ICCH JAOJDKHBI 3HATH, IIOHUMATb U JCMOHCTPUPOBATH

I10 3aBCPIICHUU U3YUYCHUA y‘{C6HOFO npeameTa.

Jnst popMupoBaHUs, KOHTPOJS U OLIEHKU PE3YyJIbTaTOB OCBOCHUS Y4E€OHOIrO
IpeaMeTa UCIoNb3yeTcs (POH OLIEHOYHBIX CPEACTB.

Monyas/Pa3zgen/ Tunopl o1eHOYHBIX
Ne | OK/IIK y PesynbTaT 00yyenus .
Tema MepOnpPUs THI
| OcHOBHOe coepkaHue
1 Pasnen 1. OcHoBbl | @OpMyIHpPOBATH
CTPOEHUs 0a30Bble OHATHS H
BelecTBa 3aKOHbI XMMHH
1. Tect «CTpoeHue aToMOB
OK 07 XUMUYECKUX AIIEMEHTOB U
PUPOJA XUMUYECKON CBSA3U.
2. 3a1auM HA COCTaBIICHUE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COETUHEHUM
(okcumoB, Cynb(PHUA0B, TUIPUIOB
CocTaBiaTh XUMUYECKHE )
. |mTa).
(dbopMyIIbI COETMHEHUN B
Crpoenue aToMOB 3. 3aaHus HA UCTIOJIB30BaHUE
COOTBETCTBUU CO .
XUMUYECKUX XUMUYECKOM CUMBOJIMKU U
CTENEHbIO OKUCIICHUS . .
1.1 3JIEMEHTOB U Ha3BaHWI COEINHEHUHN 110
XUMUYECKHUX AJIEMEHTOB,
npupoja HOMEHKJIAType MEXyHAPOIHOTO
. WCXOJIS U3 BAJICHTHOCTHU g
XUMUYECKOH CBSI3H COI03a TEOPETUIECKOMN 1
1 DJIEKTPO- .
MPUKIIATHON XUMHUH U
OTPUIIATEIIEHOCTH .
TPUBUAIIbHBIX Ha3BAHUM IS
COCTABJICHUS] XUMHYECKUX
dbopMyI IBYXaTOMHBIX
coeuHEHUH (OKCHIOB,
CyNnb(pUI0B, TUAPUIIOB U T.11.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJENbHBIX KIaCCOB
12 OK 07 |llepuomnueckuii | XapakTepu3oBaTh 1. Tect «Metammmueckue /

3aKOH U Ta0uIa

XUMHUYCCKUEC JJICMCHTHI B

HEMETaJNIMISCKHE CBOMCTBA,
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OK/IIK

Mopnyas/Pa3znen/
Tema

PesyabTaTt 00yyenus

Tunsl oeHOYHBIX
Meponpus THIA

J.N. MenneneeBa

COOTBCTCTBUU C UX
MMOJIOKEHHEM B
MIePUOIUYECKON CHCTEME
XHUMHUYECKHX DJIEMEHTOB
J.. MennaeneeBa

AJIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMCHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHUYECKUX 3jieMeHToB J[. 1.
MenpaeneeBay.

2. IlpakTiyeckue 3a/1aHus HA
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOEHHUEM aTOMOB XUMHYECKHUX
3JIEMEHTOB U NIEPUOJUYECKUM
W3MCHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB U UX
COCIUHCHHI B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTuKO-OpHEHTHUPOBAHHBIE
TEOPETHUUECKHUE 3aJaHusI Ha
XapaKTEPUCTUKY XUMUYECKUX
9JIEMEHTOB: «MeTainueckue /
HeMeTaJInuecKe CBOMCTBA,
3JIEKTPOOTPHUIIATETHFHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHUX DJIEMSHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
NIEPUOIUYECKON CUCTEME
XAMUYECKHX DJIEMESHTOB

J.. MenneneeBay.

Pasznen 2.

peakuuu

XumMuueckKkue

Xapakrepu3oBartb
THIIBI XUMHNYCCKUX
peakuuii

KonTtpoabsnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe peaKum)

2.1

OK 07

THnel XUMHYECKUX
peakuuii

CocTaBiATh peakiuu
COCTMHEHMS,
pa3ioxeHus, o0OMeHa,
3aMCIICHHS,
OKHCIUTEIbHO-
BOCCTaHOBUTEIbHBIC
peaKIuu.

1. 3amaum Ha cocTaBiIeHUE
YPABHEHUU PEaKLU:

— COeIMHEHM S, 3aMEILEHUS,
pasnokeHus, oOMeHa;

— OKUCTUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUil C
UCIIOJIb30BaHUEM METOa
3JIEKTPOHHOTO OajaHca.
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Monayas/Pa3znen/

OK/IIK
Tema

PesyabTaTt 00yyenus

Tunsl oeHOYHBIX
Meponpus THIA

2. 3agauu Ha pacueT Macchl
BEIIECTBA WK 00BEMA

ra30B M0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcCe WIH 00BEMY
OJTHOTO U3 yYaCTBYIOIIHX B
peaKIfK BEIIECTB; PacUEThI
Macchl (00bEMa, KOTMIecTBa
BELIECTBA) IPOAYKTOB PEAKIUH,
€CITM OJTHO M3 BEIECTB UMEET
PUMECH.

2.2

DIIEKTPOJIUTHYEC-
Kasi IUCCOLMALMS U
HOHHBIA 00MEH

CocTaBisTh ypaBHCHHUS
XMMHUYECKHX PEaKI[UH
HOHHOI'0 OOMeHa ¢
ydacTHeM
HeOpFaHI/I‘-IeCKI/IX
BEIIECTB.

1. 3aganus Ha COCTaBICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaKInii C y4acTHEeM KHUCIIOT,
OCHOBAHHI U COJIEH,
YCTaHOBJICHHE NU3MCHCHHS
KHCJIOTHOCTH CPEJIbI.

2. JlJabopaTopHas padota "Tumsr
XUMUYECKHUX pPeaKiuii".

Pa3znen 3. Ctpoenue u
CBOIICTBA HEOPraHMYECKHUX
BelleCTB

HccaenoBarb cTpoeHue
H CBOJCTBA
HEOPraHMu4YeCKuX
BellleCTB.

KontpoabHnas padora
"CTpoeHnue BemecTsa u
XHMHYeCKHe peaKkuH.
CBoiicTBa HEOPTraHUYECKUX
BelecTs'.
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OK/IIK

Mopnyas/Pa3znen/
Tema

PesyabTaTt 00yyenus

Tunsl oeHOYHBIX
Meponpus THIA

3.1

OK
07

Knaccudukanms,
HOMEHKJIATYypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudumnuposats
HEOpraHUYECKUe
BEIIIECTBA B
COOTBETCTBHUU C HX
CTPOCHHUEM.

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYJIIbI WIIH
COCTaBJICHUE XUMHUYECKOU
(opMyIIBI HCXOAS U3 HAa3BAHHS
BEILIECTBA 10 MEXKyHAPOAHOMN
WU TPUBUAIBHOU
HOMEHKJIATypey.

2. 3aiaum Ha pacdeT MacCOBOK
J10JIA (MAcChl) XUMHUYECKOTO
3JIEMEHTA (COEAMHEHMUS]) B
MOJIEKyJie (cMecH).

3. [IpakTudeckue 3a1aHus MO
KJaccu(puKanum, HOMEHKIAType U
XUMHUYECKUM (popmyam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTryeckue 3aaHus Ha
ONpeAeICHNE XUMHYECKON
AKTUBHOCTH BEIIIECTB B
3aBHCUMOCTH BHJIa XHMHUYECKOI
CBSI3U M TUTIA KPUCTAJUTMIECKOM
pemeTKu

3.2

OK 07

dusnko-
XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcranaBianBaTh
3aBHCUMOCTh (PU3UKO-
XAMHYECKUX CBOMCTB
HEOPraHUYECKHUX
BEILECTB OT CTPOEHUS

1. Tect «OcobennocTn
XAMHYECKHX CBOMCTB OKCH/IOB,
KHUCTIOT, OCHOBaHUH, aM(pOTEPHBIX
TUPOKCHUIOB U COTIEH».

2. 3a7aHus Ha COCTABIIEHUE

aTOMOB U MOJIEKYJI, a YPAaBHEHUN XUMUYECKUX PEAKIINI

TaKXX€ THUIIA C Y4aCTHUEM IPOCTHIX U CIOKHBIX
KpHCT&J’IJ’IH‘-IGCKOfI HCOPraHNM4YCCKUX BECIICCTB!:
PEIIEeTKH. OKCHJIOB METAJJIOB, HEMETAIJIOB U
aM(pOTEpPHBIX IIIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX
TUAPOKCUIOB, HEOPTAaHUYECKUX
COJICH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CIOCOOBI MOTYYEHHUS.
3. [IpakTHKO-OpUeHTHPOBAHHbIE

TCOPCTUUCCKHUC 3a/laHN A Ha

CBOMCTBA U IIOJIy4YEHUE
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Monayas/Pa3znen/

Tunsl oeHOYHBIX

Ne | OK/IIK PesyabTaTt 00yyenus .
Tema Meponpus THIA
HEOPraHUYECKUX BEILIECTB
1. IlpakTUKO-OpUEHTUPOBAHHBIE
3a/laHus 10 COCTABJICHUIO
OK 07 XUMHMYECKHX PEAKIMH ¢ y9acTHEM
Uccnenosats
WNnentudukanus HEOPraHMYECKUX BEIIECTB,
KaueCTBEHHbIE PEeaKIINH
3.3 HEOPraHUYECKUX UCIOJIB3YEMBIX JIJISI KX
HEOPraHUYECKUX
BEIIECTB UACHTU(DUKAIIH.
BEIIECTB .
2.JIaboparopnas paboTa:
“Unentuduxarms
HEOPraHUYECKUX BEUIECTB .

4 |Paznen 4. CTpoenne u HUccnenoBats crpoenue | KontposbHasi pabora
CBOMCTBA OPraHN4YeCcKMX U CBOiicTBA «CtpoeHue u cBOlicTBa
BellecTB OPraHNU4YecKHNX BelllecTB |OPraHu4ecKuX BelecTB)

4.1 |OK 07 1. 3ajaHus HAa COCTABJICHHE
HA3BaHUI OPTaHUYECKUX
COECIMHEHU 110 TPUBUAIIBHOW WU
MEXKTyHapOAHOMN
CHUCTEMATUYECKON HOMEHKJIATYPE.
Knaccudukanus,
Knaccudumupoarts 2. 3amaHus Ha COCTaBIIEHUE
CTPOECHHE U
OpPraHMYECKHE BEIIECTBA |MOJHBIX U COKpAIEHHBIX
HOMEHKJIaTypa
B COOTBETCTBUU C UX CTPYKTYPHBIX (hOpMyI
OpraHUYEecKuX
CTPOCHHUEM. OpPraHUYECKUX BEILECTB
BELIECTB
OTJIEIbHBIX KJIACCOB.
3. 3amaum Ha ompeeneHne
npocTeimen GopMyIibl
OpraHMYECKOIN MOJIEKYJIbI, UCXOS]
U3 3JIEMEHTHOTO cocTaBa (B %0).
4.2 |OK 07 1. 3apanus Ha cocTaBiieHue
YPABHEHUN XUMUYECKUX PEaKIUN
C Y4aCTHEM OpraHUYECKHX
BEIIECTB HA OCHOBAaHUU UX
COCTaBa M CTPOCHHSI.
YcranaBiuBaTh
. 2. 3aJ1aHus Ha COCTABJICHHE
CaoiicTBa 3aBHCUMOCTh (PU3UKO- .
. YpaBHEHHI XUMHYECKUX
OpraHUYecKuX XUMHUYECKHX CBOMCTB .
. peakuuii, WITIOCTPUPYIOIINX
COEIMHEHUN OpPraHMYECKUX BEILECTB

OT CTPOCHUSA MOJICKYJIL.

XUMHUYECKHE CBOKCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS TAHHBIX
pEaKUHil U TEHETUYECKOU CBS3U
OpPTraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuerHrie 3amauun o
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Mopnyas/Pa3znen/

Tunsl oeHOYHBIX

Ne | OK/IIK PesyabTaTt 00yyenus .

Tema Meponpus THIA
YPaBHEHUSIM PEaKLUN C y4acTHEM
OpPraHUYECKUX BELIECTB.
4. JIaboparopnas paboTa
“IIpeBpaliieHUss OpraHUYECKUX
BEILIECTB IIPU HArpEBaHUM .

4.3 1.IIpakTHKO-OpUEHTUPOBAHHBIC
WNnentudukanus 3a/IaHMs IO COCTABJICHUIO
OpraHUYECKUX XUMUYECKHUX PEAKLUN C yJaCTHEM

OK 07 |semects, ux Wccnenosars OPraHUYECKHX BEIIECTB, B T.4.
3HAYEHUE U KaueCTBEHHBIC PEAKIIUH |HUCIIOIb3YEMBIX IS UX
MIPUMEHEHUE B OpraHUYECKUX uacHTH()HUKAINY B OBITY U
OBITOBOM U COCIMHEHUH OTACNIbHBIX |IIPOMBIIIJIEHHOCTH.
MIPOU3BO/ICTBEHHOM |KJIACCOB. 2.Jlaboparopnas pabota:
NEeSITEIbHOCTH “Unentuduxanyist opraHuuecKux
YeJioBeKa COEIMHEHUH OTJEIbHBIX
KJIacCOB” .
5 [Pa3men 5. Kunernueckue u |XapakTepu3oBaTh
TePMOAUHAMHYECKHUE BJMSIHHE PA3JINYHBIX
3aKOHOMEPHOCTH (¢axkTopoB Ha
NPOTEKAHUS XMMUYECKHX |PaBHOBECHE U CKOPOCTh
peakuuii XHUMHYECKHX peaKkuui
5 XapakTepu3oBarhb [IpakTrKO-OpUEHTHPOBAHHBIE
BIIMSIHME KOHIIGHTPAIIMU |TEOPETUUYECKUE 3aIaHMsI Ha
pearupymoIux BelecTB |aHaau3 (JakTOpOB, BIMSIONIMX Ha
Y TeMIIepaTypbl Ha U3MEHEHUE CKOPOCTHU
OK 07 CkopocTb CKOpPOCTh XUMHMUYECKUX  |XUMHUYeCKOU peakuuu. [IpakTrko-
XUMHUYECKUX peakuuit OPUEHTUPOBAHHBIE 3aJJaHUs Ha
peakiui. Xapakrepus3oBaThb IIpUMEHeHue IpuHIuna Jle-
XUMHYECKOe BIIMSIHME U3MEHEHUS [[Tarenbe 11t HAXO0XKACHUS
paBHOBECHE KOHIICHTPAIIUU BEIIECTB, |HAMPABICHHUS CMEIICHHS
peaxuu cpesl u paBHOBECHS] XUMHUECKOU
TEeMIIepaTypbl Ha peaxkuuu 1 aHaiau3 GaKkTopos,
CMEIIEHUE XUMUYECKOTO |BIMSIOIINX HA CMEILIEHHUE
paBHOBECHS. XUMHUYECKOTO PAaBHOBECHS.
6 HccraenoBath
Pasaea 6. PacTsophr HCTHHHBbIE PACTBOPHI €
3aaHHBIMH
XapaKTepUuCTUKAMH
6.1 OK 07 |llonsatue o Paznuuarh ucTUHHBIE 1. 3agaun Ha IPUTOTOBIIEHUE
pacTBopax pPacTBOPBL. pacTBOpPOB.
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Monayas/Pa3gen/ THunbl OleHOYHbIX
Ne | OK/IIK ¥ PesyabTaTt 00yyenus .
Tema Meponpus THIA
2. IIpakTuKO-OpUEHTUPOBAHHbBIE
pacyeTHBIC 3a/IaHKs Ha
JIUCIIEPCHBIC CHCTEMBI,
HCITIOJIb3yeMbIC B OBITOBOM M
MIPOU3BOJICTBEHHOM JIEATEILHOCTH
yeJIoBeKa.
OK 07 HccnenoBath GU3UKO-
HUccnenosanue . JlaboparopHas pabota
6.2 . XMMHYECKHE CBOICTBA | »
CBOICTB pacTBOPOB [IpuroroBneHnue pacTBOPoOB”.
HUCTHHHBIX PACTBOPOB.
Il | IIpodeccuonanbHO-OPUEHTHPOBAHHOE CO/IePKAHUE (COAEePKAHUE PUKJIATHOTO
MOJYJISA)
7 |Pa3zmen 7. OnenunBarThb 3ammuTa Keiica (¢ yuyeTom
Xumus B ObITY U nocJjeAcTBus ObITOBOM |Oynymieil npogeccCHOHATbHOM
NMPOU3BOACTBEHHOM U MPOU3BOJICTBEHHOH |1esITeJIbHOCTH).

AEATECJIbHOCTH Y€/J10BCKA

IeATeJLHOCTH
yeJI0BeKa ¢ MO3HIMii
IKOJIOTrHYEeCKOM
0€30macHOCTH.

OK 07

Xumus B ObITY U

JACATCIIBHOCTH
YCJI0BCKa

MPOU3BOJICTBEHHOMN

O11eHUBAaTh MMOCIEICTBUS
OBITOBOM U
MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBeKa
C TTO3UITHH
DKOJIOTHUECKOH
0e30IacHOCTH.

Keiic (¢ yuerom Oynymieit
npodeccuoHanbHOM
NESITEIIbHOCTH)
Bo3MoxHBIE TEMBI KEHWCOB:
1. Ilorenenne KauMaTa
u BBICBOOOKIEHUE
ra3o0BbIX TUJPATOB CO JTHA
OKeaHa.

2. Bynymie MaTepuatsl 1is
aBHa-, MaIIMHO- U
pruOOPOCTPOCHHUS.

3. HoBeie MaTepuans s
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPETapaToB.
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