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1. TACIIOPT PABOYEH MPOI'PAMMBI YYEBHOI'O ITPEJIMETA
XUMUsA
1.1. O61acTh NpUMeHEHHUs] IPOTPaAMMBbI

PabGouas mporpamma y4eOHOTO TIpeAMETa SIBISETCS YacThI0 OCHOBHOM
npodeccuoHanbHON oOpa3oBaTenbHOI IPOrpamMMbl MOJATOTOBKHU
KBaTU(UIIMPOBAHHBIX pabouunx, ciyxammux o npodeccun 08.01.26 Mactep 1o
PEMOHTY ¥ OOCIY)XMBAaHUIO WHXEHEPHBIX CHCTEM KWJIHMIIHO-KOMMYHAIHHOTO
X0351CTBa

PaGouass mporpamma paspabotana ¢ yderom TpeboBanmii PI'OC cpemuero
obmero oOpazoBanusi, ®I'OC cpennero npodeccCuoHaIBLHOTO 00pa30BaHUS IO
cnermanbHocT  08.01.26 MacTtep mo peMOHTY ¥ OOCITYKMBaHUIO HMH)KEHEPHBIX
CHCTEM XUJIHMIITHO-KOMMYHAJILHOTO XO351CTBa

PaGouas nmporpamma peIHa3HaYeHa TUTSE npodeccruoHaIbHBIX
o0pa3oBaTeNbHBIX OpraHU3allfil, peaju3yIoluX OCHOBHYIO NMPOdeCcCHOHATbHYIO
oOpazoBatenbHyto mporpammy CIIO Ha 6a3ze oCHOBHOTO 00Ier0 0Opa3oBaHUS C
OJTHOBPEMEHHBIM TOJIyY€HUEM CPETHEro o0LIero 00pa3oBaHus
1.2. Mecro aMCHMIVIMHBI B CTPYKTYpe OCHOBHOM mnpodeccHoOHAIBLHOM
o0pa3oBaTeIbHOM MPOTrPAMMBI:

VYueOnbiii npeamMer XuMusl SBISETCS YYEOHBIM MPEAMETOM 00s3aTebHOMN
npeaMeTHOM o0siacTu «0011e00pa3oBaTebHBIX y4eOHBIX AucHUIIuH» DPI'OC
CpeaHero oo1ero oopa3oBaHusl.

YueOHbIit peaMeT Xumust SIBIISIETCSL 0a3oBoii TUCIUTIITMHON
o011eo0pa3oBaTeNbHOTO IMKJIAa Y4YeOHOro IlaHa OCHOBHOM MpogecCHOHaNIbHOU
o0pa30oBaTeNbHON MpPOrpaMMbl  MOATOTOBKHA  KBaTU(UIIMPOBAHHBIX  paboumX,
ciyxamux 08.01.26 Mactep Mo peMOHTY U OOCIYKHBaHUIO WHKEHEPHBIX CHCTEM
KUJITUIITHO-KOMMYHAJIBHOTO XO3S1iCTBa
1.3. Hean u 3agaumM JUCHMILUIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHUSA
TACHUTLTHHBI:

OcBoeHue cofepkaHusi yY4eOHOro TmpeamMeTa O0eCrneYrMBaeT JIOCTHUKEHUE

CTYJI€HTaMHU CJIEAYIOIINUX PE3yIbTaTOB:



* JHUYHOCTHBIX:

— YYyBCTBO TFOPJOCTU M YBAXECHHUS K UCTOPUU U JIOCTHXKEHHUSIM OTE€UECTBEHHOMN
XUMHUYECKON  HayKH; XMMHMYECKH  TIPAMOTHOE  IOBEJACHHE B
npo(hecCHOHANBPHOM JEATENPHOCTY M B OBITY TMpu OOpalieHuud C
XMMHYECKUMHU BEUIECTBAMM, MaTEpHUaIaMH U MPOLIECCAMU;

— TOTOBHOCTb K IPOAOKEHHUIO 00pa30BaHUs U MOBBIILIEHUS KBATU(UKALIUU B
n30paHHON TPO(EeCcCHOHATBFHON NEATETbHOCTH U OOBEKTUBHOE OCO3HAHUE
POJIM XUMHUYECKUX KOMIIETEHIUI B 3TOM;

— YMEHHE HCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHON XHMHUYECKONH HAyKH U
XUMHYECKUX TEXHOJIOTUI TUTST MOBBIIICHHUS COOCTBEHHOTO
UHTEIJIEKTYyaJIbHOTO  Pa3BUTHA B BBIOpAaHHOM  MpodeccHoHaIbHOM
TeSITEIbHOCTH;

* MeTanpeJIMeTHBIX:

— UCHOJIb30BaHUE PA3IMYHBIX BUJOB IIO3HABATEILHON NEATEIBHOCTH U
OCHOBHBIX MHTEIJICKTYalbHBIX  Oomepanuii  (MOCTaHOBKMA  3aJauH,
(GopMynupoBaHUs THIOTE3, aHAJIW3a U CUHTE3a, CPABHEHUS, O0OOIIEHMUS,
CHUCTEMAaTH3allui, BBISBICHHUS TMPUYMHHO-CICACTBEHHBIX CBSI3€H, IMOWCKa
aHaJIoroB, (OPMYJIUPOBAHMSI BBIBOJOB) JUIsl PELIEHUS MOCTaBJIECHHOU
3aJaud, TPUMEHEHUE OCHOBHBIX METOJOB TO3HAaHUA (HAOIIOAEHUS,
HAYYHOTO JKCTIEPUMEHTA) ISl U3YYCHHUS PA3IUYHBIX CTOPOH XHMHYECKUX
OOBEKTOB M MPOLECCOB, € KOTOPHIMH BO3HHUKAET HEOOXOJUMOCTb
CTaJIKUBAThCA B MPodecCHuOHaNBHOU cdepe;

— WCIOJB30BaHUE PA3TUYHBIX WCTOYHUKOB I TIOJYYCHUS XUMHUYECKOH
uHbOpMaIlMU, YMEHHE OLEHUTh €€ JOCTOBEPHOCTh JUISl JOCTHXKEHHUS
XOPOUIUX Pe3yJIbTaTOB B MPOdeCCUOHAIBHOU cdepe;

* NpeAMEeTHBbIX:

— c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O MECT€ XMMHHU B COBPEMEHHOMN
HAyYHOW KapTHHE MHpa; TMOHUMAHUE POJIM XUMHUU B (HOPMUPOBAHHUU
Kpyro3zopa “ (PYHKIHOHAJIbHOM T'PAMOTHOCTH 4YEJIOBEKAa JJIsi pEIICHUs

MMPAaKTHYCCKUX 3aa4;



— BJAJCHUE OCHOBOIIOJAralOMMU XUMHUYECKUMU TMOHSTUSAMH, TEOPUSIMH,
3aKOHAMH Y 3aKOHOMEPHOCTSIMHM; YBEPEHHOE MOJIb30BAHUE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

— BJAQJICHUE OCHOBHBIMH METOJAMH HAYYHOrO IO3HAHHWS, MCHOJIb3YEMBIMU B
XUMHUHU: HAOJIOJIEHUEM, ONTMCAaHUuEM, U3MEPEHUEM, YKCIIEPUMEHTOM; YMEHHUE
oOpabaTbhIBaTh, OOBSICHATH PE3YJIbTaThl MPOBEICHHBIX OIMNBITOB U JeJaTh
BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSTH METOJNbI TO3HAHWS TMPHU
pEIICHUY MPAKTUYECKUX 3a]1ay;

- c(opMupoBaHHOCTHP yMEHHS J1aBaTh KOJUYECTBECHHBIC OICHKHA W
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM;

- BJQJICHUE TIpaBWJIaMH TEXHUKH OC30IaCHOCTH TMPU  HCIOJIb30BAHUH
XUMHUYECKHUX BEIICCTB;

- ¢(OpMHUPOBAHHOCTHh COOCTBEHHOM IMO3UIIMU IO OTHOIIEHUIO K XMMHUYECKOM

uHdOopMaIuK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

1.4. PexoMeHayeMoe KOJIUYECTBO YACOB HA 0CBOCHHME NPUMEPHO MPOrpaMMBblI
y4eOHOro nmpeamera:
O06bem oOpazoBaTenbHOM Harpy3ku oOydvarorerocs 144 gyacos, B TOM YHCIIE:

00s3aTeNbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocs 144 yacos;



2. CTPYKTYPA U ITPUMEPHOE COAEP KAHUE YYEBHOI'O
HPEIMETA

2.1. O0bem yueOHOro npeamMera M BUAbI Y4eOHOH padoThl

Bua yueOHoit padoThl Oobvem uacos

O0bem 00pa3oBaTe/ibHOI HATPY3KH 144
O0si3aTesibHAs ayIMTOPHAaA yueOHasi Harpy3ka (Bcero) 144
B TOM YHCJIE:

JIaGopaTOpHBIX U MPAKTUYECKUX PAOOT 92

KOHTPOJIbHBIE PaOOTHI 10
IIpoMeskyTOUYHASI aTTeCTAIMS C Y4€TOM KOHCYJIbTAUM
Wroroas arrecraius B popme nuddepeHunpoBaHHOTO 3a4eTa




2.2. IllpuMepHbBIii TeMaTHYECKHI IJIAH U coJlepPKaHue Y4eOHOro npeamMera XumMus

HaumeHnoBanue Coaeprxanue yueOHOIro MaTepuada, JjaboparopHbie padoThl M NPAKTHYECKHE 3aHATHA, O0bem yacoB YpoBenn
pa3/iesioB U TeEM CaMoOCTOsITeJIbHAsI padoTa 00y4alImXxcs, KypcoBasi padora (poeKT) 0CBOEHMS
1 2 3 4
Pa3znen 1 Heopzanuueckasn xumus.
Tema 1. Coaeprxanue yueOHOIr0o MaTepuaJa 4
Beenenue 1 | HayuHble MeTO/IbI IO3HAHUSA BEUIECTB U XUMUYECKUX SBJICHHIA. 2 2
IIpakTHYecKHne 3aHATHS 1,2
Pounb sxcniepumenTa u Teopuu B XuMui. MoenupoBaHue XUMUYECKUX ITPOLIECCOB. 2
Tema 2. Coaep:xaHue yueOHOro MaTepuaJia 4
OcHoBHble nousATust M | 1 | OcHOBHBIC TOHATHS XUMUU. BemectBo. AToM. Monekyna. XUMUYECKUN IIEMEHT. 2
3aKOHBI XHUMHUH Annorponus. IIpocTeie u cnoxHbIe BemecTBa. KauecTBEHHBIM U KOJIMYECTBEHHBIN COCTAB
BelIecTB. XUMUYECKUE 3HAKU U (HopMyIbl. OTHOCUTENbHBIE aTOMHAsI U MOJICKYJISIpHAs
macchl. KomyecTBo BelecTsa. 2
2 | OcHoBHBIE 3aKOHBI XUMUU. CTeXruoMeTpus. 3aKOH COXPAHEHUS MaCChI 2

BELIECTB. 3aKOH IMOCTOSIHCTBA COCTABA BELLIECTB MOJIEKYJIIPHOM CTPYKTYpbI. 3aKOH
ABOTagpo U CIEACTBUS UX HETO.

PacuerHble 3a1aun Ha HAXOKJIEHUE OTHOCUTEIBHON MOJIEKYJIIPHOW Macchl, ONpee/ICHue
MacCOBOM J0JIM XMMHUYECKUX JIEMEHTOB B CJI0KHOM BEILIECTBE.

Tema 3. Conep:xaHue yueOHOro MaTepuasa 12 1,2
Ilepuoanyeckui 1 | Ilepmoauueckuii 3axon J[.. Menneneesa. Otkpeitue .M. MenneneessiM [lepronnyeckoro 2
3aKO0H U 3akoHa. [lepuoanyeckuii 3akoH B hopmynupoke .M. Menneneena.
Ilepnonnueckas [lepuonnueckas TabnaMIIa XMMUYECKHUX 3JIEMEHTOB- Tpaguueckoe oToOpakeHue
CHCTeMa XUMHYEeCKHX eproaNIecKoro 3akoHa. CTpyKTypa NepHogNdecKOol TabIuUIlbl: IEpUObI (MaJlble U
saemenToB JI.HU. OobIue), rpynnsl (TaaBHas U MOOOYHAs).
MemnpeineeBa u 2 | Ctpoenne aToMa u niepuonndecknii 3akoH /I.M1. MenneneeBa. ATOM- CIIO)KHAs YaCTHIIA. 2
CTpPOCHHE aTOMa Snpo (MIpOTOHBI U HEUTPOHBI) U ANEKTpOHHAast obosiouka. M3oronsl. CoBpeMeHHas

(dhopMyIIMpOBKa MEPUOIUYECKOT0 3aKOHA. 3HAUE€HUE TIEPUOANYECKOT0 3aKOHa U
MEPUOANYECKON CUCTEMbI XUMUYeCKuX 31eMeHToB J[.M. MeHnaeneeBa 1uisl pa3BUTHS HAYKH U
MMOHUMAaHUSI XUMUYECKON KapTHHBI

MUpa.

IIpakTuyeckue 3aHATHSA

1 | MonenupoBanue noctpoenus [lepuonnyeckoil TabINIbI XUMHUYECKHX DJIEMEHTOB.

2 | CtpoeHwme IEKTPOHHBIX 000JI0YEK aTOMOB JJIEMEHTOB MAJIBIX TICPHOJIOB.

3 | Ilonsitue 06 opburansx. s-, p- u d-OpOurany.

NN N 0o




4 ‘ DEeKTPOHHBIE KOHPHUTypallui aTOMOB XMMHYECKHX 3JIEMEHTOB.

Tema 4.
CTtpoeHue BelecTBa

Copep:kanue y4eOHOIro MaTepuaJa

14

1

Honnas xumuueckas cBsi3b. KaToHbI, X 00pa3oBaHue M3 aTOMOB B pe3yJibTaTe Mpolecca
OKHCJIeHUs. AHHOHBI, UX 00pa3oBaHKe U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTAHOBIICHHUS.
HonHast cBsI3b, KaK CBSI3b MEKy KATHOHAMU M aHHOHAMM 3a CUET JIEKTPOCTATHUECKOT O
nputsbkenus. Kinaccuduxaius HOHOB: IO COCTaBy, 3HaKY 3apsA/ia, HATHYUIO THAPATHOM
o6omnouku. MoHHbIe KpucTauInyeckue pemerku. CBoCTBa BEIMIECTB ¢ HOHHBIM THIIOM
KPUCTAJNTNYECKON PEIIETKH.

KoBanenTHas xumuyeckast cBs3b. MexaHn3M 00pa3oBaHUs KOBAIEHTHOH CBsI3U (OOMEHHBIHN U
JOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATEIbHOCTh. KOBaleHTHBIE NOJIIpHAs U HETIOJIIpHas
cBsA3U. KpaTHOCTh KOBaJIEHTHOU CBSI3H. MOJIEKYIIIPHBIE U ATOMHBIE KPUCTAJNINYECKHE
pemerky. CBONCTBA BELIECTB ¢ MOJIEKYJISIPHBIMA M @TOMHBIMU KPUCTAJUIMYECKUMU
peLIeTKaMU.

AKTHYECKHC 3aHATHA

10

[

Merannnueckas cBsI3b. MeTamindecKas KpUCTAJNINYCCKAad pCHICTKA U MCTAJUIMYCCKAA
XUMHYECKas CBsI3b. OU3NUECKHNE CBOMCTBA METAJIJIOB.

ArperatHble COCTOSIHUSI BEIIECTB M BOJIOPOIHAS CBsI3b. TBEpoe,
KHUJKOE U Ta3000pa3Hoe cOCTOSIHUS BelecTB. [lepexo BemecTBa u3 0OHOTO arperaTHoro
COCTOsIHUS B ipyroe. BogopoaHas cBsizb.

Hucrtele BemecTBa U cMecH. [loHATHE 0 cMecu BelecTB. [ OMOreHHbIE U TeTepOreHHbIE
cMmecu. CocTaB cMecel: 00beMHAas M MaccoBas J0JIM KOMIIOHEHTOB CMECH, MacCoBas OIS
MIPUMECEH.

Hucnepcusie cuctemsl. [lonarue o qucnepcHoit cucteme. lucnepcHas daza u
nucnepcuonHas cpena. Knaccuduxanus qucnepcHbix cucteM. [ToHsSTHE 0 KOJIITOUTHBIX
cucremMax. XMMHUYECKUE CBSI3H, TUCIIEPCHBIE CUCTEMBI.

5

HpI/IFOTOBJ'IeHI/IG CYCIICH3UHU Kap60HaTa KaJblus B BOJEC HOJ’Iy‘I@HI/IC OMYJIbCUHU MOTOPHOTO
maciaa. O3HaKOMJICHHE CO CBOMCTBaMU AUCIICPCHBIX CUCTCM.

1,2

Tema S5.Boaa.
PacrBopbI.
DJIeKTPOJTUTHYECKAS
AMCCOIHALUS

ConepxaHue y4eGHOro MaTepuaJjia

oo

1

Bopna. Pacteopsl. PactBopenue. Bona kak pactBopureins. PacTBOpUMOCTH BELIECTB.
HacepleHHble, HEHACHIIEHHbBIE, TEPECHIIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, JKUJKOCTEH U TBEP/BIX BEIIECTB OT pa3NUYHbBIX (pakTopoB. MaccoBast 1oJis
PaCTBOPEHHOI0O BEIIECTBA.

DNEKTPONUTHYECKAS AUCCOLMALMS. DIEKTPOIUTHI U HEIJIEKTPOIHUTHI. DIEKTPOIUTUYECKAS
JIuccoranysa. MexaHu3Mbl QJIEKTPOIUTHYECKON AUCCOIMAIINH JIJIS1 BEMIECTB C PA3TMIHBIMU
TUMAMH XUMUYECKOMU CBsI3U. [ MipaTupOBaHHbIE U HETUAPATUPOBAUHBIE HOHBI. CTENEHb
AJIIEKTPOJIUTUYECKON Jucconuanui. CUIbHbIE U cla0bie AIeKTpoanuThl. OCHOBHBIC

1,2




IMOJIOKCHHUA TCOPUU BHCKpOHHTH‘{eCKOﬁ JUCCoLalu. KI/ICJIOTBI, OCHOBAaHHA U COJIU KaK
QJICKTPOJIUTLI.

HpaRTn'{ecmle 3AHATHSA

1 | IIpuroTtoBnenue pacTBopa 3aJaHHOW KOHIICHTPAIUH.

N

2 | MexaHu3MBbI BHGKTPOHHTH‘ICCKOﬁ Aucconuanuu il BEECTB € pa3JIMYHbIMA TUITIAMUA
XHUMHYECKOU CBS3H.

Tema 6.
Knaccupuxauus
HEOPraHM4YecKuX
COoeIMHEHUH M uX

CBOMCTBA

Copep:kanue y4eOHOTro MaTepuaa

12

1 | KucnoTsl 1 ux cBoicTBa. KHCIOTHI KaK AJIEKTPOIUTHI, X KiIacCHU(PUKAIUS 10 Pa3INYHbIM
npu3HaKaM. XUMUYECKHUE CBOMCTBA KUCIIOT B CBETE TEOPHH JICKTPOITUTHUECKOM
nuccoranui. OcoOeHHOCTH B3aUMOJICHCTBHUS KOHIICHTPUPOBAHHOM CEpHOM M a30THOM
KHUCJIOT ¢ MeTaJsiaMu. OCHOBHBIE CIIOCOOBI MOTYYEHUST KHCIIOTHI.

2 | OcHoBaHus U X cBoicTBa. OCHOBaHUS KaK JIEKTPOIUTHI, UX KiIaccu(UKaIus 1mo
pa3IMYHBIM IpU3HaAKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUI B CBETE TEOPUU
3JIEKTPOJINTUYECKON Juccolauu. PaznoxxeHre HepacTBOPUMBIX B BOJI€ OCHOBAHMIA.
OcCHOBHBIE CTIOCOOBI MMOTYYCHHSI OCHOBAHHIA.

3 | Conu u ux coicta. Cosn Kak 351eKTposuThl. Conu cpeiHue, KUCble U OCHOBHBIE.
XVMHYECKU CBOMCTBA COJIEH B CBETE TEOPUHU EKTPOIIUTUYECKON Juccouuanuu. Crnocoobl
MIOJIYYEHUS COJIEH.

I'unponns comnen.

4 | Oxcupsl u ux cpoictBa. ConeoOpasyromiye U Hecosieoopasyromune okcubl. OCHOBHBIE,
aM(OTEpHBIE U KUCIOTHBIE OKCH/IBI. 3aBUCIMOCTh XapaKTepa OKCHJIA OT CTETICHH
OKHCIIEHHsI 00pa3yIoLIero ero Meramia. XuMHUueckrue cBoMCcTBa okcu1oB. [lomyuenue
OKCHJIOB.

IIpakTHYecKkue 3aHATHA

1 | UcnbiTanue pacTBOPOB KMCIOT MHAUKAaTOpaMu. B3anMoeiicTBre METalJIOB ¢ KUCIOTAMHU.

B3aumopaelicTBrue KUCIOT C COISIMHU.

BzaumopeiicTBHE KUCIOT C OKCHAAMHU METAIIOB. B3anMo1€iicTBHE KUCIOT C OCHOBAHHUSIMHU.

2 | UcnbiTanue pacTBOpOB Lienoyeil nHANKaTopaMu. B3anmoaeicTBre menoyei ¢ ConsMu.
Pa3noxenne HepaCTBOPUMBIX OCHOBaHMN. B3anmoaencTere coneil ¢ MeTaaiamu.
B3anmopencTeue coneit apyr ¢ ApyroM. I'maponus cosiel pa3anyHoOro TUIa.

1,2

Tema 7.XuMnueckue

ConepxaHue yueGHOro MaTepuaJjia

1,2

10




peakuuu

Knaccudukanus XuMruuecKux peakiuuid. Peakiiny coequHeHs], pa3ioKeHus, 3aMeIeHus,
oOMmena. Katanutuueckue peakuuu. OOpaTumble 1 HeOOpaTUMBbIe peakiui. [ 'oMorenHele u
reTEepPOreHHbIC PEeaKIMU. DK30TEPMUUECKHUE U SHIOTEPMHUUECKUE peakiuu. TermnoBoin

s ekt xumuueckux peakiuii. TepMoxumMuueckue ypaBHEHUSI.

HpaRTn'{ecmle 3aHATHUSA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu. Crenenb okucieHusa. OKHUCIUTENb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIb U OKUCIICHHE. MeTox 3JICKTPOHHOT'O Oamanca JUIA
COCTaBJICHHU A ypaBHeHI/Iﬁ OKHCIINTCIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/If/'I.

CKopoCTh XMMHUYECKUX peakuni. [IoHsTHE 0 CKOPOCTH XMMHUYECKUX PEaKLUN.
3aBHCUMOCTh CKOPOCTH XMMHUYECKHX PEAKIUI OT pa3InyHbIX (JaKTOPOB: MPUPOIBI
pearupyromux BeUeCTB, UX KOHLICHTPALUH, TEMIIEPATYPhl, IOBEPXHOCTH
CONPUKOCHOBEHUS U UCIOJIb30BAHUS KATAJIN3aTOPOB.

OO6patuMocTh XUMHU4YECKUX peakiuii. OOpaTumMbie U HeoOpaTUMbIE peaKIui. XUMUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIIeHUsI. MeTo ] 3JIeKTPOHHOTO OajiaHca JUIs COCTaBIICHUS
YpaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

Tema 8.
Metaaabsl 1
HEMETAJJIbI

Coaep:xaHue yueOHOro MaTepuaJia

IlpakTH4yecKkue 3aHATHSA

1

Mertamibl. OCOOEHHOCTH CTPOEHUS aTOMOB U KpUCTAJUI0B. Pu3nyeckue CBOWCTBA
metauioB. Knaccudukanus MeTaaioB 1o pa3iMyHbIM IpU3HaAKaM. XUMHUECKHE CBOICTBa
METaJIJIOB. DJIEKTPOXUMHUYECKHH s HANpsHKEHU MeTaioB. MeramioTepMusl.

O6urme cnocoObl momyyeHust MetayuioB. [lonstue o meramtypruu. [lupomeramnyprus,
TUIPOMETAJUTYPrusl ¥ 37eKTpoMeTanyprust. CrijiaBbl YU€pHbIE U LIBETHBIE.

Hewmetannsl. OcoGeHHOCTH CTpOeHHS aTOMOB. HeMeTabsl — mpocThie BeliecTBa.
3aBUCHMOCTH CBOMCTB TaJIOTEHOB OT UX ToJIokeHUs B [lepuonnueckoii cucreme.
OxuciuTeIbHbIE 1 BOCCTAHOBUTEIbHEIE CBOMCTBA HEMETAJIJIOB B 3aBUCHMOCTH OT UX
MOJIOKEHUS B PSIY AIEKTPOOTPUIIATEIIBHOCTH.

3

W3yueHne B3aMMOIEHICTBHSI METAJUIOB C pacTBOpaMu. Pacrio3HaBaHue yriaeKUCIIOro rasa.
[Tonydyenue, cobupaHue U pacrio3HaBaHHe ra3oB. PeneHne sKcnepuMeHTalbHbIX 3a1a4.

Pa3znen 2 Opranuveckasi XUMHUSI.

1,2

Tema 1.
OcHOBHbBIE IOHATHSA
OPraHuYecKoi XUuMHH
U TeoOpusl CTPOCHUSA
OpPraHuYecKux
coeTUHEeHU

Coaep:xxaHue yueOHOro MaTepuaJia

10

1

IIpeamert oprannueckoit xumuH. [IpupoiHbIE, HICKYCCTBEHHBIE 1 CHHTETHYECKUE
opraHuueckue BeniecTsa. CpaBHEHNE OPraHUUYECKUX BEILIECTB C
HEOpraHN4YeCKUMH.BaneHTHOCTh. XMMHUYECKOE CTPOEHUE KAK MOPSAIOK COETMHEHUS! aTOMOB
B MOJIEKYJIBI 110 BAJICHTHOCTH.

IIpakTnyeckue 3aHATHSA

11




Teopus crpoenust opranndeckux coenunennit A.M. bytinepoBa. OCHOBHbBIE MTOJIOKEHUS
TEOPUHU XUMUYECKOTO cTpoeHus. Mzomepus u uzomepol. XuMudeckue GopMyIibl U MOAETH
MOJIEKYJI B OPTraHUYECKON XUMUMU.

Knaccugukarus oprannueckux BemiecTB. Kiiaccudukaiys BEMIeCTB Mo CTPOSHUIO
YIIEPOJHOTO CKEJIeTa U HATHYUIO (DYHKIIMOHATBHBIX TPYIII. [ 'OMOJIOTH ¥ TOMOJIOTHSL.
Havama nomenknarypsr IUPAC.

Knaccugukarus peakiuii B OpraHn4eckoil XumMun. Peakuy npucoemHeHus
(ruapupoBaHus, TalOr€HUPOBAHMSI, THAPOTalOr€HUPOBaHMsL, TuapaTanun). Peakuuun
OTLLIEIUIEHU (AETUAPUPOBAHUS, AETUAPOTaJIOreHUPOBaHUS, Ieruiparaunun). Peaknuun
3aMenieHus. Peakiuu n3oMepusanuu.

N3rorosienune Mojieeil MOJIEKyJl OpraHM4YeCKUX BellecTB. «3omMepust 1 HOMEHKIIaTypa
OpPraHUYECKUX COeAUHEeHUI», «Kmaccudukaius opraHnuecKux BEIIeCTBY, PEIICHHe
pacyeTHBIX 3aj1ay.

Tema 2.
YrieBoaopoasl u UX
NpHUPOIHbIE
HCTOYHUKH

Conep:xanue yueOHOro MaTepuaJia

14

1

AnKaHbl. AJIKaHBI: TOMOJIOTHYECKUN Psi/l, U30MEPHSI U HOMEHKIJIATypa aJIKaHOB.
XUMHYECKUE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIICHHE, Pa3JIOKEHUE,
neruapupoBanue. [IppuMeHeHne aKkaHOB Ha OCHOBE CBOWCTB.

IIpakTH4yecKkue 3aHATUSA

12

1

AnKeHbl. DTUJIEH, €T0 MoyuyeHue (IeruIpHpOBAaHUEM dTaHa, IEMOTUMepH3aIueit
MOJIMATUIIEHA). ['OMOJIOTHYECKU psiji, U30MEpHs, HOMEHKIIATypa aTKeHOB. XUMHUECKUE
CBOICTBa STUJIEHA: TOPEHHE, KaueCTBEHHBIE PeakKInu (obeclBeunBaHuEe OPOMHOI BOJIBI U
pacTBopa nmepMaHraHara Kajus), THApaTanus, nojauMepusanus. [I[pumenenue sTuieHa Ha
OCHOBE CBOMCTB.

Ankuubl. AuietuneH. XuMUYECKHUe CBOMCTBA alleTUIIEHA: TOpEeHHe, 00eCIIBEUMBaHUE
OpOMHOI BOJBI, MPUCOETUHEHHE XJIOPOBOAOPOIa U ruapaTaius. [[pumeHeHne aneTuineHa
Ha OCHOBE CBOMCTB. MEXKJIacCOBasi N30MEPHS C aTKaIUCHAMU.

Apenbl. benzon. XuMnueckue cBoiicTBa O€H30/1a: TOPEHHE, PEaKIIUU 3aMELICHUs
(ranoreHnpoBaHue, HuTpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBONCTB.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. IIpupoaHbIii ra3: cocTaB, NPUMEHEHUE B KAUeCTBE
TOTIIINBA.
Hedts. CoctaB u nepepabotka Hedru. [leperonka Hegtu. Hedrenpo yKkThl.

O3HakoMIIeHHE ¢ KOJUIeKIIMEeH 00pa3iioB He()TH U IPOTYKTOB €€ nepepaboTKH.
O3HakoMJIEHHE C KOJUIEKLIMEH KaydyKOB M 00pa3liaMu U3AEIUH U3 PE3UHBI.

((I/I3OMCpI/I$I U HOMCHKJIaTypa OpraHu4YCCKUux COGHHHCHHﬁ)), «Knaccmbmcaunﬂ
OpPTraHNMYCCKUX BCIICCTB), PCHICHUEC PACYCTHBIX 3a/a4.

1,2
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Tema 3.
Kucsopoacoaep:xamme
OpraHuvecKue
coeIMHEHHUs

Coaep:xaHue yueOHOIro MaTepuaJia

14

1

Cruprtel. [TonydyeHnune 3taHoIa OpO’KEHUEM IUIFOKO3bI U THpaTaliMel 3TUJIEeHA.
I'unpokcunbHas rpynna kak GyHkuoHanbHas. [loHsTHE 0 IpeAeTbHBIX 0IHOATOMHBIX
cnupTax. XUMHUYECKHE CBOMCTBA 3TaHOJIA: B3aUMO/JICIICTBHE C HaTpueM, 0Opa3oBaHue
IPOCTBIX U CJIOXKHBIX H3(PUPOB, OKUCICHHUE B aJIbJCTH/I.

ITpuMmeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U
IIPEAYIPEKICHUE.

['munepuH Kak npeacTaBUTEIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuys Ha
MHOroaToMHble cnupThl. [IpuMeHenue riunepuHa.

I[MpakTuyeckue 3aHATHS

1

®enon. Puznueckrue 1 XMMUYECKUe CBOMCTBA (eHosa. B3anMHoe BiiMsHUE aTOMOB B
MoJieKyJse (peHosa: B3auMoJecTBUE ¢ THIPOKCUAOM HATPUs U a30THOU KUCIIOTOH.
[Tpumenenne eHoIa Ha OCHOBE CBOWCTB.

Anppaerunsl. [lonarue o0 anpaerugax. AjabpAeruaHas rpynmna kak GyHKIMOHaIbHAs.
dopManbaerua U ero CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO KUCIIOTY,

BOCCTAHOBJICHHE B COOTBETCTBYIOIIMIA criupT. [lonydeHune anbaeruioB OKHCICHUEM
COOTBETCTBYIONIMX cUPTOB. [IprmeHenue dhopmaiibierua Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [TonsiTue 0 kapboHOBBIX KucioTax. KapOokcuiabpHas rpymnmna Kak

¢yHKIMOHaMBHAA. [ 'OMONOTHYECKHIA PSIIT TPEAETHHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

[Tony4yeHne kapOOHOBBIX KMCIOT OKUCICHUEM aJIbAETHI0B. XUMHUECKUE CBOICTBA
YKCYCHOM KHCJIOTBI: 0011IMe CBOWCTBA C MUHEPAIbHBIMU KUCIOTaMU U peaKlys
srepudukanuu. [IppumeHeHne ykCycHON KHUCIOTH Ha OCHOBE CBOMCTB. Briciine xupHbIe
KHCJIOTBI HAa IPUMEPE NAIBMUTUHOBOM U CTEAPUHOBOM.

CrnoxHnble 3¢upsl 1 xkupsl. [lomydenne caoxHbIX 3QUPOB peakiuei STepupuKamm.
CrnoxHbie 3(UphI B TPUPOE, UX 3HaueHue. [[pumeHnenne cioKHbIX 3pUpoB HA OCHOBE
CBOJNCTB.

Kupsl kak cnoxxuble 3¢upsl. Knaccudukanus :xupoB. XUMHUYECKUE CBOWCTBA KHUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. I[puMeHeHne )K1UpOB HA OCHOBE CBOMCTB.
Mpsura.

VYrneBoasl. YTiIeBoibl, X Kiaccu(uKanus: MOHOCAaXapH bl (TI0K03a, ppykTosa),
Jcaxapubl (caxapo3a) v nonvcaxapubl (KpaxMai U HEeJUTio103a).

PacTBopeHue raunepuHa B BoJie M B3auMoeictaue ¢ ruapokcuom meau (11). Cpoiictea
YKCYCHOM KHCJIOTBI, OOLIHE CO CBOMCTBAMU MUHEPAIBHBIX KUCIOT. Jl0Ka3aTeabCcTBO
HENPEIENbHOI0 Xapakrepa

KHJIKOTO XKupa. BzanMoelicTBIe TIFOKO3bI U caxapo3bl ¢ ruapokcuaom meau (11).
KauecTBeHHas peakuys Ha Kpaxmall.

14

1,2
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Tema 4.
A3oTcoaepxaime
OpraHuvecKue
COeIMHEHH.
IHonumepsl

Coaep:xaHue yueOHOIro MaTepuaJia

12

[IpakTryeckue 3aHATHUS:

1. U3yuenne amuHOoB. [lonsTHe 00 amMmuHax. AnudaTHueckue aMUHbL, UX KIaCCUPUKAIHS U
HOMEHKJIaTypa. AHWIHMH, KaK OpraHu4ecKoe ocHoBaHue. [lonydeHne aHniMHa 13 HUTPOOCH30I1a.
[IpumMeHeHne aHUITMHA HA OCHOBE CBOMCTB.

2. V3yueHre aMUHOKHCIIOT. AMUHOKHCIIOTHI Kak aM(pOTEpHbIC (P YHKIIMOHATBHBIC
OpraHUYeCKUe COeIMHEHHsI. XUMHUECKUE CBOMCTBA aMMHOKHUCIIOT: B3aMMOJICHCTBHE CO
IeJI0YaMHU, KUCIIOTaMU M JIPYT C IPYTroM (peakius NOJUKOHAeH caun). [lenTumaHas cBsi3b u
nonunentuabl. [IpuMeHeHre aMIHOKUCIIOT Ha OCHOBE CBOWCTB.

3. U3yuenue 6enkoB. [lepBuuHasi, Bropu4Hasi, TPETUYHASL CTPYKTYPbI OSIIKOB. XUMUYECCKHE
CBOMCTBa OEJIKOB: TOpEHUE, IeHATypalHs, THIPOJIN3, IIBETHbIE peakuuu. bruonornueckue
GbyHKIIMN OEIKOB.

4. Nzydenue pacTBopeHus 6eskoB B Boje. OOHapykeHHe OETKOB B MOJIOKE U B MSICHOM
OynboHe. JleHaTypanust pacTBopa Oelika KypuHOTO SIa CIUPTOM, PACTBOPAMHU COJICH TSHKEIIBIX
METAJUIOB | [P HArPEBAHUH.

5.PelieHue SKCriepUMEHTAIBHBIX 337124 Ha UACHTU(PUKAIIMIO OPTAaHMYECKUX COCUHEHHIMA.
Pacnio3HaBanue miactMacc U BOJIOKOH.

Bcero: 142
JAudpepeHnupoBaHHbIN 3a4eT 2
Hroro: 144

14




3. YCJOBUSA PEAJINBAIIMUA YUYUEBHOT' O TIPEJIMETA

3.1. TpeGoBanus K MHHUMAJIbHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus yue6HOTO TIpeaMeTa TpeOyeT Hanudus y4eOHOro KaOuHeTa XUMUU U
JabopaTtopui.

O6opynoBanue yueOHbIX KAOMHETOB U TJa0OPaTOPHUI:

- IOCA/I0YHBIE MECTAa MO KOJUYECTBY 00YUYaIOUTNXCS;

- pabouee MecTo mperoaaBaTes;

- IEMOHCTPALMOHHBIN CTOJI

- BBITSDKHOM 1IKad

- yueOHO-HAaTJISIHbIE TOCOOUS TI0O XUMUU;

- nabopatopHoe o0oOpyAoBaHME (MHKPOCKON €  MHUKpOIpenapaTam,
nepuoIMyeckas cucreMa XxuMmuueckux snementoB JI.M. MenneneeBa. minakatel u
TaOJIUIIBI TIO XUMHH )

TexHuueckue cpeacTBa 00yUeHHS:

- UIHTEPaKTUBHAS JOCKA C JIMIIEH3UOHHBIM ITPOTrPAMMHBIM 00ECIICUCHUEM U

MYJTBTUMEAHATIPOCKTOP .

O6opynoBanue nabopaTopuu U paboYrx MeCT 1a00paTOPHUU:

- IOCa/I0YHbIE MECTA MO KOJIMYECTBY 00yUaIOUINXCS;

- pabodee MecTo MpenoaaBaTeis;

- BBITSDKHOM TIKad;

- IEpUOINYECKas cucTeMa XumMudeckux aneMeHToB J[.M. Menneneesa;

- XUMHUYecKasl ToCy/1a;

- XUMHYCCKHC PCAKTHUBEI.
3.2. MudopmanuoHHoe odecredeHue 00y4eHust

IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aHuii, VIHTepHeT-pecypcos,

JAOIOJHUTEJbHOM JIUTEPaTyPbI

15



9.

OcCHOBHbIC HCTOYHUKH:

[Ma6puensa O.C., OctpoymoB W.I'. Xumus mis mpodeccuii U crienuaibHOCTEH
TEXHUYECKOro mpoduiisd: y4yeOHUK M CTyA. YUYpEeKIeHuH cped. mpod.
obpazoBanus. — M., 2014.

[Nabpuensn O.C., OctpoymoB W.I'., OctpoymoBa E.E. u np. Xumus s
npodeccuil u crenu- alTbHOCTeH €CTeCTBEHHO-HAYUYHOTO MPO(uiis: YYeOHUK IS
CTYyI. yupexXaeHuii cpea. nmpod. oopa3o- Banus. — M., 2014.

["abpuensn O.C., OctpoymoB W.I'. Xumus nis npodeccuii U crnienaibHOCTEN
COIMAIBHO- SKOHOMUYECKOTO M TYMaHUTAPHOTO MPOQIICH: yIeOHUK IS CTYI.
yupexaeHuit cpea. nmpod. 00- pazoBanusa. — M., 2014.

[Nabpuensn O.C., OctpoymoB W.I'., CnagxkoB C.A., JlopodpeeBa H.M.
[TpakTukyM: yueO. mocoOue s CTy. YUpexaeHUun cpe. mpod. oOpasoBaHus. —
M., 2014.

[Nabpuensa O.C., OctpoymoB WN.I'., CrmankoB C.A. Xumus: mocobue s
noaroroBku k EID: yueb. mocobue mig CTyd. yUpexkIeHWil cped. mnpod.
obpazoBanus. — M., 2014.

["abpuensa O.C., JIpicoBa I'.I'. Xumus. Tectbl, 3a7aun U yOpakHEHHS: y4eo.
nocobwue I CTy. yupexaeHu cpe. npod. oopazoBanus. — M., 2014.

Epoxun FO.M., KoBaneBa M.b. Xumus mna mpodeccuii u crenuanbHOCTEH
TEXHUYECKOT0 M €CTECTBEHHO-HAYy4yHOro mnpoduien: y4eOHUK [ CTY..
yupexaeHuit cpen. npod. oopazoBanus. — M., 2014.

Epoxun HOM. Xumus: 3anauum U ynpaxHeHus: y4deO. mocobue isi CTYA.
yupexaeHuit cpea. npod. oopazoanus. — M., 2014.

Epoxun KO.M. COOpHHMK TECTOBBIX 3aJaHUN MO XUMHH: y4eO. mocoOue s

CTYy. YUpexaeHul cpea. npod. oopazoBanus. — M., 2014.

10. Epoxun IO.M., KoBameBa U.b. Xumus nmns mpodeccuit u crenuambHOCTEH

11.

TEXHUYECKOTO MPO- (Priist. DIEKTPOHHBIM y4eOHO-METOMUYECKU KOMILUIEKC. —
M., 2014.
CnaaxoB C. A., OctpoymoB WU.T"., 'abpuensa O.C., JlykbsaoBa H.H. Xumus

st npodeccuii M CHeUanbHOCTEH TEXHUYECKOro MNpopuis. DIEKTPOHHOE
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MpWIOKEHUE (PJIEKTPOHHOE Yy4eOHOEe U3- JAaHME) IS CTYHA. YUYPEXKIECHUH Cpe.
npod. odpazoBanus. — M., 2014.
JlonoJiHUTEIbHbIE HCTOYHUKMU:

®enepanbubiii 3akoH oT 29.11.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B
Poccuiickoit @eneparuny. [Ipukaz MunucrepcTBa oOpazoBanust U Hayku PD ot
17.05.2012 Ne 413 «O6 yTBepxkAeHUU (PeaepaTbHOTO TOCYJIapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTA CPEIHETO (MOTHOT0) 00IIEro 00- pa30BaHUM.

[Tpuka3z MunuctepctBa oopazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHHH u3Me- HeHuil B Ilpuka3 MunucrepcTBa oOpazoBanus U Hayku PO ot
17.05.2012 Ne 413 “O06 yrtBepxkae- HUM (PeAepaTbHOTO TOCYAAPCTBEHHOIO
00pa30BaTeNbHOrO CTaHJAPTa CPETHETO (IIOJIHOTO) 0011ero 00pa3oBaHUs ».

[Tucemo JlemapraMeHTa TOCYyIapCTBEHHOM MOJUTUKH B cdepe MOArOTOBKH
pabounx kamgpoB u JIIO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHauu 1o opraHu3aiiy moyyde- Hus CpeHEro oo1ero oopa3oBaHus B
Mpeziesiax OCBOEHUSI 00pa30BaTENbHBIX MTPOTPaAMM CPEAHETO MPOPECCUOHAIBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsI C YYETOM TpeOOoBaHUM
(eaepabHbIX TOCYIApCTBEHHBIX O0pa30BaTENbHBIX CTAHJAPTOB M MOJy4aeMOu
npodeccun WM CrenuaIbHOCTH CPEaHEr0 MPOo(PecCHOHaTBEHOTO 00Pa30BAHUS.

[Na6puensa O.C., Jlvicoa I'.I'. Xumwusi: kHura Juisi mpenojaBatess: y4deo.-
MeToJ1. mocobue. — M., 2012.

labpuensn O.C. uw ngp. Xumus [ npodeccuid W CIenUuadIbHOCTEH
TEXHUYECKOro Npouist (3JIEKTPOHHOE MPUIIOKEHHUE).
HNuTepHer-pecypcesbl

www.pvg.mk.ru (omumnuana «I[lokopu BopoOseBbI TOPHI»).

www.hemi.wallst.ru (OOpa3oBaTenbHbI CAUT JJIsi HIKOJBLHUKOB «XUMUSI»).
www.alhimikov.net (O6pa3oBaTenbHbIN CAUT AJIs ITKOJIHHUKOB).

www.chem.msu.su (QnekTpoHHas OMOIMOTEKA IO XUMHUH ).

www.enauki.ru (MHTEpHET-U3IaHue I yuuTesaeh « ECTECTBEHHbIE HAYKN» ).

www. lseptember.ru (MeToguueckas razera «llepBoe ceHTAOPs»).

www.hvsh.ru (kypHan «XuMusi B IIKOJIE» ).
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www.hij.ru (KypHan «XUMHS U )KU3HDY).

Www.chemistry-chemists.com (3J€KTPOHHBIH KYpHAT « XUMHUKH H XHUMUSD)).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEJIMETA
Kontpoais W omeHka  pe3ylbTaToOB  OCBOGHUS  y4yeOHOTO  MpeaMera
OCYLIECTBJISIETCS NPENOJABaTeIeM B MPOLECCE MNPOBEACHUS NPAKTUYECKUX
3aHATHH ¥ Ja0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAaKXKe BBIMOJTHEHUS

0Oy4JaromMUMUCS WHIUBUAYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

(I)OpMLI H ME€TOAbI

Pe3yabTaTrhl 00yyeHust KOHTPOJISI U OLIEeHKH
(ocBOE€HHBIE YMeHHSsI, yCBOCHHbIE 3HAHUA) pe3yabTaToB
00y4YeHust

yMeThb:

e Ha3bIBATh: U3YUYCHHbBIC BEIIECTBA MO TPUBHUAIBHOMN
WM MEXKIYHApPOAHON HOMEHKIIATYPE;

e oOmnpeaessiTb: BaJCHTHOCTh M CTENEHb OKUCIICHUS
XAMHAYECKHUX 3JIEMEHTOB, THIT XMMHYECKOH CBSI3H B
COCAMHEHUSX, 3apsii HOHA, XapakTep Cpeabl B
BOJIHBIX pacTBopax HEOPraHUYECKUX u
OPTaHUYECKUX  COCIUHEHUM, OKHUCIUTEIb U
BOCCTAHOBUTENb, MPUHAJICKHOCTh BEHIECTB K
Pa3HbIM KJlacCaM HEOPTAaHUYECKUX U OPTaHUYECKUX
COCJMHECHUN;

®  XapaKTepH30BaTh: DJIEMEHTHI MaJIbIX MIEPHUOIOB 1O
ux nonoxenuto B Ilepumommueckoit cucreme J[.H.
MeHnpeneeBa; o00mMe XWMHUYECKHE  CBOMCTBa
METAJUIOB, HEMETaJJOB, OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX M OPraHUYEeCKUX COCAUHECHUM;
CTPOCHME M XHMHUYECKHE CBONCTBA M3YyUYECHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUIM;

® O00BACHATH: 3aBHCHMOCTH CBOWMCTB BEIECTB OT HMX | Y CTHBIH Ompoc.
COCTaBa M CTPOEHUSI, MPUPOTY XUMHUYECKOU CBA3MU
(MOHHOM  KOBAJICHTHOHM,  METANINYEeCKOW U
BOJIOPOJTHOM ), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU KonrposbHas padora.
peaKIMu U TOJIO)KEHUE XUMHUYECKOTO PaBHOBECHUS
OT Pa3IMYHbIX (PaKTOPOB;

¢ BBINOJHATL XHUMHYECKHMH HIKCIEPUMEHT: TIO
pPAcMo3HABAHUIO BAXHEUIIMX HEOPraHUYECKUX U
OPraHUYECKUX COCIMHCHUN; Jlokmazel, pedepatsl,

® MNPOBOIUTH: CaMOCTOSTENLHBIN nouck | [TOATOTOBKA
XUMHYECKOM HMHQPOPMALUM C  HMCHOJb30BaHueM | TPE3CHTALHN.
pPa3IMYHBIX  UCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX

YcTHBIM  ompoc,
TECTUPOBAHUE,
KOHTpOJIbHasA padoTa.

ITncemennbie
JIOMaIlTHUE 3a/JaHusl,
VHIUBUyaJIbHbIE
3a7aHusl.
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W3JIaHUW, KOMIIBIOTEPHBIX 0a3 JAaHHBIX, PECYPCOB
WurepHera); UCIOJIb30BaTh KOMITbIOTEPHbIE
TEXHOJIOTUH Il  o0paboOTKM H  IMepenadu
XUMHUYECKON MHGOpMAIMK U €€ MPEJICTABIICHUS B
pa3nuyHbIX hopmax;

CBSI3BIBATH: H3YUYEHHBIH MaTepHall CO CBOEH
po(hecCHOHANBHOM e TEIbHOCTBIO;

pemiaTh: pacyeTHhIC 3aJaud 10 XUMHYECKUM
dbopmysam U ypaBHEHUSIM;

HCI0JIb30BATh NPUHOOPETEHHbIE 3HAHUA W
YMEHUSI B MNPAKTHYECKOH JAeATEJILHOCTH H
NOBCEAHEBHOM KM3HU:

JUISE 00BICHEHUS XUMHYECKHUX SIBJICHUM,
NPOUCXOJAIIUX B  MpuUpoAe, OBITY ©W  Ha
MIPOU3BOJICTBE;

OTpeIeTICHUS BO3MO>KHOCTH MPOTEKAHUS
XUMHYECKUX MTPEBPAICHUN B PA3JIUYHBIX YCIOBHUSIX
1 OIICHKH UX IOCJICJCTBHIL;

9KOJIOTUYECKHU rPaMOTHOIO TIOBE/ICHUS B
OKPY’KAIOIIEH CPELE;

OLICHKM  BIUAHUS  XMMHYECKOTO  3arpsi3HEHUs
OKpY’)Karoliel cpeapl Ha OpraHu3M 4eliOBeKa U
JIPYTHE )KUBBIC OPraHU3MBI;

Oe3zomacHoro  oOpalieHuss C  TOPIOYMMHU U
TOKCUYHBIMM  BEIIECTBAMH W  JIaOOpPaTOPHBIM
00opy10BaHUEM;

MIPUTOTOBJICHUS pacTBOpPOB 3aJIaHHOM
KOHIICHTpAIUHU B OBITY U HAa MPOU3BOJICTBE;
KPUTUYECKON OLIEHKHA JOCTOBEPHOCTH XUMHUYECKOU
nHpopmaruy, MOCTYIAIOIICH u3 pa3HbIX
HCTOYHHKOB.

3HATH/TIOHUMATh:

BAa)KHEHIIMEe XMMHYeCKHe TOHATHS: BEIICCTBO,
XUMHUYECKUH AJICMECHT, aToMm, MOJIEKYJIA,
OTHOCHTEJIbHBIC aTOMHAs M MOJICKYJIIpHAs MaccChl,
WOH, aJUIOTPOIUsS, HM30TOIbI, XUMHYECKas CBS3b,
AJIEKTPOOTPHIIATEILHOCTh, BaJCHTHOCTh, CTEIICHb
OKHUCJICHHS, MOJIb, MOJISIpHAas Macca, MOJISPHBIN
o0beM  Ta3000pa3HBIX  BEIIECTB,  BEIICCTBA
MOJICKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUS,
PacTBOPHI, DIIEKTPOJIUT W HEDJCKTPOJIUT,

CocraBienue
KPOCCBOP/IOB.

TectupoBanue

IIuceMeHHBIE
JIOMaIllHUE 3aJaHusl,
TECTUPOBAHHUE.

NuauBunyanbHbie
3a1aHus, YCTHBIN
ompoc.

NunuBuyanbHbIe
3aJaHus, TICEMEHHBIC
paboTHI.

Hoxnanel, pedepartsl,
pPE3EHTALUH.

CobecenoBanue,
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AIEKTPOJUTHYECKAsT AUCCOLUMAIUS, OKUCIUTENb U
BOCCTAHOBHUTENIb, OKHCJICHHE M BOCCTAHOBJICHHUE,
TeI10BOM 3((EKT peakinu, CKOPOCTh XUMUYECKOU
peakuuu, KaTajau3, XHUMHUYECKOE paBHOBECHE,
YIJIEPOAHBIN  CcKeleT, (YHKIMOHAJbHAs TpYIINa,
M30MEpHsl, TOMOJIOT S,

OCHOBHbIC 3aKOHbI XMMHH: COXPAaHCHUS MaCChI
BEIIICCTB, IIOCTOSIHCTBA cocTaBa BEIIICCTB,
[Tepuomnueckuii 3axoH [[.1. Menneneena;
OCHOBHbIC TEOPHMH XHMMHU; XUMHUYECKOW CBA3H,
AIEKTPOJUTUYECKON  JUCCOLMALNM,  CTPOCHUS
OPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHHUIM;

BaXXKHeHMIMe  BemlecTBA M MaTepHAJIbI:
Ba)KHEUIIME METaJUIbl U CIUIABbI; CEpHAasi, COJISHAs,
a30THasl U YKCyCHasl KMCIIOThI; OJaropoJIHbIE Ta3bl,
BOZOPOZ,  KHCIOpPOJA, TAJOT€HBbI,  IIEJIOYHBIC
METaJlJIbl; OCHOBHbBIE, KHCIOTHbIE U aM(OTepHbIE
OKCUBbl M THIPOKCUIBI, IIEJIOYH, YIJIEKUCIBIA U
YTapHBIA Ta3bl, CEPHUCTBIA Tra3, AMMHUAK, BOJAQ,
IPUPOAHBIA Ta3, METAaH, JTaH, TUIECH, AlECTUIICH,
XJIOpUA HaTpus, KapOOHAT U TrUApPOKapOOHAT
HaTpusi, KapOoHaT W Qocdar Kamblus, OEH307,
METaHOJ U 3TaHOJI, CI0XHbIE 3(UPBI, KUPbI, MbLIA,
MOHOCAaXapuabl (rroko3a), Jcaxapuibl
(caxaposa), MOJIUCAXAPUIBI (kpaxman U
LEJUII0JI03a), AHWINH, aMHHOKHCIOTHI, O€sKH,
UCKYCCTBEHHBIE W  CHHTETHMYECKHE  BOJIOKHA,
Kay4yKH, IUIaCTMAaCCHhI;

pelieHue CUTYaTUBHBIX
3ajad.
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5. INIAHUPOBAHUWE YYEBHBIX 3AHSTHUI C UCTOJIb30BAHUEM
AKTUBHbBIX U THTEPAKTUBHbBIX ®OPM U METOJ0OB OBYYEHUSA

CTYAEHTOB
AKTHBHBIC U
Kon
Tema yueonoro | Koj-Bo HHTEePAKTUBHbIE
Ne (popMupyembIx
3aHATHS 4acoB (hopMbI 1 MeTOBI
pe3yJbTaToB
00y4eHHUS HA YPOKe

1 «3omepust u|2 Huckyccus — popym (c OP 1,6
HOMEHKJIaTypa JJIeMEHTaMu OOMEHa
YTJIEBOAOPOIOBY; MHEHHSIMU C ayIUTOPHEH)

CEMHHAphl [0 TEeMaMm:
«ApEHBI. bensour.
CrpoeHue, CBOICTBa,
MOJTyYECHHUEY,
«IIpuponnanie
UCTOYHUKHA
YIJIEBOJAOPOIOBY. .

2 Awmunsbl. Tlonstue 00 | 2 YPpoK-TIpaKkTUKyM, € OP 1,5
aMHHaX. JJIEMEHTaMHU 00CYXKJICHUS B
Anudaruueckue rpymmne
AMHHBI, ux
KJIaCCU(UKALIUS u
HOMEHKJIaTypa.

3 ITomyuenue u|2 VYpok-nipaktukym, pabora B | OP 4,6

IMPUMCHCHHUEC aHWJIMHA.

MaJlbIX I'pyIiax

22




		2022-04-01T15:11:00+0400
	00c71058eecf4a4985
	ГБПОУ "ТСЭК"




