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COJIEPYKAHUE
MTACIIOPT [IPOI'PAMMBI YUEBHOU JUCLIUIIIMHBI XUMUS
CTPYKTYPA U COJIEPYKAHUE YUEBHOI TUCLIUIIJIAHDI
YCJIOBUS PEAJTU3ALIUU ITPOT'PAMMBI YUEBHO AUCLIATIIMHBL.
KOHTPOJIb U OLEHKA PE3VJILTATOB OCBOEHHSI YUYEBHOM
JACLIUIUTAHBL.



1.MACHOPT MPOI'PAMMBbBI YYEFHOM JUCIHUIIJIUHBI «XUMMUS»
1.1. O6s1acTh NPUMeEHEHHUSs] IPOTrPaAMMbI

[Iporpamma y4eOHOW AUCHUILIMHBI 001IE00pa30BATEIILHOTO ITUKIIA «XUMUS»
npeaHa3HayeHa Juisl peanu3anuu TpedoBaHuil denepalibHOr0 TOCYAapCTBEHHOIO
00pa30BaTENBFHOTO CTaHJAPTa CPEAHETO OO0IIEero OOpa3OBaHUs U SABIACTCA YACTHIO
o0pa3oBaTenpbHON  MpOrpaMMbl  CpelHero  MnpodecCUOHANIBHOTO  00pa3oBaHUs
€CTECTBEHHO-HAYYHOT O TPODUIIS — MPOrPaMMBbI MOATOTOBKH CIHEIIUATMCTOB CPEIHETO
3BEHa, pealn3yeMoil Ha 0a3e OCHOBHOTO oOOIIero 0oOpa3oBaHMs, C TMOIYYCHHEM
CpeaHero oo1ero oopa3oBaHusl.

CocraBneHa B cooTBeTCcTBUM ¢ «PexkomenmanmsiMmu 1o  peaiu3anuu
o0pa3oBaTeNpHOM MpPOrpaMMbl  CpeaHEro (ImOJHOro) oOmero oOpa3oBaHUs B
00pa30BaTENbHBIX YUYPEKACHUSIX HAuyaJbHOrO MPO(ECCHOHATIBHOTO U CPEIHEro
npoeCCUOHAIBHOTO 00pa3oBaHUs B COOTBETCTBUM C (efepaibHbIM Oa3UCHBIM
y4€OHBIM IUIAHOM M y4Y€TOM IMPUMEPHOI 00pa30BaTeIbHOU MPOrpaMMbl CPEIHETO
oOmero o0pa3oBaHus, 0/100peHHON penieHreM  (eaepalbHOro  y4eOHOro-
METOAMYECKOT0 00BbEIMHEHHS 110 001eMy 00pa3oBaHuio» «O BHECEHUH MU3MEHEHUN
B (¢enepanbHbli Oa3MCHBI y4eOHBIM IUIAH W NpPUMEpHbIE Y4YeOHbIE IJIaHbl IS
oOpa3oBarenbHBIX yupexaeHuil Poccuiickoit denepanuu, peanu3yomux IporpaMmbl
obmiero oOpa3oBaHus; PexoMmeHIanmus MU O OpraHu3alliy TOJYYEHUS CPEIHEro
o0miero o0pa3oBaHus B Mpezesiax OCBOCHHUS 00pa30BaTeIbHBIX IPOrpaMM CPEIHEro
npodecCUOHAIBHOTO 00pa30BaHUsi Ha 0a3e OCHOBHOTO OOIIEro 0oOpa30BaHUS C
ydeToM TpeboBaHu#l (penepaibHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
U TojydaeMod npodeccMd WU CHEUAJIbHOCTH CPEIHEro MpOQPEecCHOHAIBHOIO
oOpa3oBaHus.

1.2. MecTo yuyeOHOH AUCHUIIMHBI B CTPYKTYpe OCHOBHOI mpodeccuoHalbLHOI
0o0pa3oBaTeJIbHOM NPOrPAMMBI:

VYyeOHast qucuuiuinHa «XUMHS» SBIsSETCSl 00IIeo0pa3oBaTenbHON yueOHOU
JTUCHUIUIMHOM 1O BBIOOPY, U3 00s3aTeNbHOM MpenMeTHON oOnactu «EcTecTBEeHHBIE
Haykn» ®I'OC cpennero obiero ooOpa3oBaHus, IJis BCEX CIEIUATBLHOCTEN CPETHETO

npodecCHOHaTEHOTO 00pa30BaHMS €CTECTBEHHO-HAYYHOTO TPOdUIIS.



1.3. Heau m 3aga4yd JUCUMILVIMHBI — TPeOOBaHMSI K Pe3yJbTaTaM OCBOCHUSA
TUCHUNITHHBI:

ConepsxkaHue porpaMMbl « XMMHUS HAIMPaBICHO HA JOCTMIKEHUE CICIYIONUX
LieJIEH:
- (opMupoBanue y oOydaromuxcsi YMEHHsI OIEHHWBATh 3HAYMMOCTH XUMHUYECKOTO
3HAHMS JIJ1s1 K&KJOTO YEJI0OBEKa,
- (opmupoBaHHEe y OOYYAIOMUXCS IEIOCTHOTO TPEACTABICHUS O MHPE U POJIA
XUMUHU B CO3JIaHUH COBPEMEHHOHN €CTeCTBEHHOHAYYHOW KapTUHBI MUPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOIECCHl OKPYXKAIOIIEH ACHCTBUTEIBHOCTU: MPHUPOIHOM,
COIMAJIBHOM, KYJIbTYPHOH, TEXHUYECKOW CPENbl, UCIONB3YS IS dTOTO XUMUYECKUC
3HAHMUS;
- pa3BUTHE y OOYYalOIIUXCS YMEHHM pasznuyaTh (PakThl U OILICHKH, CPaBHHUBATh
OIICHOYHBIC BBIBOJIBI, BUJCTh UX CBS3h C KPUTCPUSMH OICHOK M CBSI3b KPUTEPHEB C
ONpEJICTICHHOW  CHCTeMOW  IIeHHOCTeH, ¢dopmynupoBaTh U 00OCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;
- mpuoOpeTeHne 00yJarOIIMMHUCS OTBITA Pa3HOOOPA3HOW NEATEeILHOCTH, TO3HAHUS U
CaMOTIO3HAHUS; KIIOUYEBBIX HABBIKOB, HMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJIOB JACSITCIBPHOCTH (HABBIKOB PEIICHUS MPOOJIEM, MPUHATHS PEIICHHM,
MOKCKA, aHaliu3a U 00paboTKu MH(pOpMAIUK, KOMMYHUKATUBHBIX HABBIKOB, HABBHIKOB
U3MEpPEHU, COTpyJAHMYECTBa, OE30MacHOrO oOpalieHuss ¢ BEIEeCTBAMH B
MOBCEIHEBHOM KH3HN)

OcBoenue coaepKaHusg Y4YEOHOW IUCHUIUIUHBI «XUMH», OOCCICUMBACT
TOCTIKCHHUE CTYACHTAMH CIICTYIONTNX PE3yIbTaTOB:
JMYHOCTHBIX:
- YYBCTBO TOPJOCTH MU YBAXKEHUS K HCTOPUU M JOCTHKEHUSIM OTEUECTBEHHOMU
XUMUYECKON HAyKH; XHMHYECKH TPaMOTHOE IIOBEJICHHE B TPodecCHOHATLHOM
NEATETbHOCTH W B OBITY TIpH OOpallleHMH ¢ XUMUYECKUMH BEIECTBAMH,
MaTepHaaMH | MPOIIECCaMU;
- TOTOBHOCTHh K TMPOJODKCHHIO OOpa30BaHWS M TIOBBINICHHUS KBaTW(PHUKAIUA B
M30paHHOM TPOQPECCHOHATLHON JCATEILHOCTH M OOBCKTHBHOE OCO3HAHHE POJIH

XUMHUYCCKHUX KOMHGTGHLII/II\/'I B OTOM,



- yYMEHHUE WCHOJb30BATh JOCTHXKEHUS COBPEMEHHOM XUMHUYECKOM HaykKu U
XUMUYECKAX TEXHOJOTUMA IS TIOBBIMIEHUSI COOCTBEHHOTO WHTEIUICKTYaIBHOTO
pa3BUTHUS B BEIOpaHHOU IPO(ECCUOHATBHON eI TEIbHOCTH;
MeTaIpeAMETHbBIX
- HCIIOJh30BAHUE PA3TUYHBIX BUIOB MO3HABATEIBHOW MEATETLHOCTH W OCHOBHBIX
WHTEJUIEKTYalbHBIX omepanuii (MOCTAaHOBKM 3ajadyd, (POpMyJIHpOBaHUS THUIOTE3,
aHanW3a W CHHTE3a, CpPaBHECHHS, OOOOIIECHWS, CHCTEMATH3aIliH, BBISIBICHUS
MIPUYUHHO-CJICICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, (hOPMYIUPOBAHHS BBIBOJOB)
JUIsl pelIeHus] TIOCTABJICHHOW 3a/layd, NMPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(Habmro/leHrsI, HAYYHOTO JKCIEPUMEHTA) JUIsl W3YyYeHUS Pa3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCS B MpodecCuoHaNbHOM cdepe;
- HUCIIOJIb30BAaHWE PA3IMYHBIX HCTOYHHUKOB JUISI  TIONYYCHUS  XUMHUYCCKOU
uH(OpMaIuU, YMEHHUE OIICHUTh €€ JIOCTOBEPHOCTh IS JOCTHIKEHMSI XOPOIIMX
pe3yabTaToB B mpodeccuoHanbHol chepe.

[IpenMeTHble pe3yiabTaThl OCBOEHUS 0a30BOr0 Kypca XHMHUHU JOJIKHBI
OTpa)xaTh:
1) chopMUpOBAHHOCTH MPENCTABICHUNH O MECTE€ XHMHHM B COBPEMEHHON Hay4YHOM
KapTUHE MUpa; T[OHWMAaHHME POJM XUMHM B (POPMUPOBAHUU KpYyroszopa u
GyHKIIMOHATIBFHOM TPAaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTHUYECKUX 3a/1a4;
2) BIaJICHHE OCHOBOITOJIATAIOMIMMHA XUMHUCCKUMU TTOHSATHUSIMH, TCOPUSIMHU, 3aKOHAMU
U 3aKOHOMEPHOCTSIMU; YBEPEHHOE IOJIb30BaHUE XHMHUYECKOW TEPMHUHOJIOTHUEH U
CUMBOJIMKOM;
3) BiIajieHHe OCHOBHBIMU METOJIJaMU HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMbIMU B XUMUU:
HAOJIOZICHUE, ONUCaHWEe, W3MEpPEHHE, OJKCIEPUMEHT, yMeHue oOpabaThiBaTh,
OOBSCHATH PE3yJIbTaThl MPOBEICHHBIX OINBITOB W JIeJaTh BBIBOJIBI, TOTOBHOCTH M
CIIOCOOHOCTH MPUMEHSATHh METOIbI IO3HAHMSI IPU PEIICHUH MPAKTHYECKUX 3a/1a4;
4) chopMUPOBAHHOCTh YMEHHS J1aBaTh KOJWUYCCTBEHHBIC OICHKH W TPOBOIWTH
pacyeThl 10 XUMHUIECKUM (OPMYJIaM B YPaBHEHUSIM;
5) BiajeHue MpaBUJIAMU TEXHUKH O€30MaCHOCTH MPU MCIOJIb30BAaHUU XUMHUYECKHUX

BEIIIECTB;



6) chOpMUPOBAHHOCTb COOCTBEHHOM TMO3MLIMM [0 OTHOLIEHUID K XUMHYECKOU
uHbOpMaInH, MOTYy4aeMON U3 Pa3HbIX HCTOYHHUKOB.
1.4. Koiu4ecTBO 4acoB HA OCBOCHHE NPOTrPaMMbl Y4eOHOM IMCUMIIINHBI:
MakcHUMajbHas ydeOHas Harpyska oOydarollerocs ycTaHaBiIMBaeTcs B o0bEme 162
4acoB, B TOM YHUCIJIE:
o0s13aTenbHas ayAUTOpHAasi Harpy3ka oOyyatomierocs coctanisieT 108 yacos;
camocTosATeNbHas paboTa obydJarorerocs — 54 4acos.

N TOroBeI1 KOHTPOJIb 3HAHUM IPOBOJUTCS IO 3aBEPLICHUIO KypCa TUCIUIIINHEI

B (popMme nuddepeHIInpoBaHHOTO 3aUeTa.

2.CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0bém yueOHOM TUCHMIIMHBI U BUbI Y4e0HOi padoThl

Bun yuebHoit paboTbl O0BéM yacosB
MakcumanbHas yueOHasi Harpyska (BCero) 162
OO0s3aTenbHast ayIUTOpHAs ydeOHasi Harpy3ka (Bcero) 108

B TOM YHCIJIC:

ab0paTOPHBIE U MPAKTUICCKUE PAOOTHI 28
[IPaKTUYECKHUE 3aHSTUSA: 22
CamocrosrenbHas paboTta oOydatomierocs (Bcero) 54

B TOM YHCJIC:

MMOATOTOBKA COOOIIEHNH U TOKJIa10B; 18
3aBepiieHHe U odopmieHHE OTYETOB IO  JIADOpaTOpHBIM U 20
NPaKTUYECKUM paboTam
penieHue 3aaa4y 10

MOATOTOBKA K KOHTPOJIBHOM padboTe 6

Hrorossrit KOHTPOJIb 3HaHUI ONpOBOAUTCA II0 3aBCPHICHHUIO KYypCa AUCHHUIUIMHBI B (I)opMe

TQhepeHIIMPOBaHHOTO 3a4€Ta




2.2. TEMATUYECKHWM IIJTAH U COJAEPKAHUE YUYEBHOM JJUCHOUTLIAHBI «XUMUS»

Haumenosanue

pa3/iesioB U TeM

Conep:kaHue y4eOHOT0 MaTepuaJia, JadopaTopHbie U NMPAKTHYECKHUE PA00Thl, CAMOCTOATEIbHASA

padora o0y4yawmmxcs

O0BéM

yacoB

YpoBeHb

OCBOCHUHA

1

2

4

BBenenue

HaquLIe METOJBI ITO3HAHUSA BCIIECCTB UM XUMHUYCCKHX saBineHuii. Poip OKCIICpUMCHTa U TCOPHUU B
XUMHU. MO,Z[GJ'II/IpOBaHI/Ie XUMHUYCCKUX ITPOLECCOB. 3HaueHNE XUMUH IIpu OCBOCHHUH cIienMaJIbHOCTEH

CIIO Texamueckoro mpodpuisi mpoPecCHOHATBHOTO 00Pa30BAHMSL.

Pa3nes 1. O61mas u Heopranuyeckasi XuMHsl

Tema 1.1.
Oo0masn
HEeOpraHu4vecKas

XUMUA

Coaep:xanue yueOHOro MaTepuaJia

1. | OcHoBHbIe OHsITUSI XUMHUH. BemnectBo. ATom. Monekyna. XuMHUUeCKUd 351eMeHT. AJIJIOTPOIHSL.
IIpoctele u cnoxHble BemecTBa. KadeCTBEHHBIM M KOJIMYECTBEHHBIM COCTaB  BEIIECTB.
Xumuueckue 3Haku U (popmyibsl. OTHOCUTENBbHBIE aTOMHAsE U MOJIEKYJIsipHas Macchbl. KonnuecTBo

BCIICCTBA.

2. | OcHoBHBIe 3aKOHbI XuMHH. CTexuoMmeTpHs. 3aKOH COXPAaHEHHS MAacChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYJIIPHONU CTPYKTYpbI. 3aKOH ABOTaJpo U CIEICTBUS UX HETO.
PacyeTrHble 3agauM Ha HaXOXAECHHE OTHOCUTEIIBHOM MOJIEKYJIIPHOW MAacChl, OIPEIECICHHE

MacCOBOM JOJIH XMMHYECKHUX DJIEMEHTOB B CIIOKHOM BEIIIECTBE.

IpakTuyeckue 3anaTus: Pemenne 3anau: 3akon ABoraapo. MaccoBast 7071,

CamocrosiTesibHasi padora 00y4awIIMXCH - MOATOTOBKA JOKIaA0B: «bHOTEXHONOrHMs M TeHHas
uHxeHepus: — texHonoruu XXI| Bekay,«HaHOTEXHONIOTUS KaK MPUOPUTETHOE HAIMPABICHUE PA3BUTHS
Hayku © mpom3BojacTBa B Poccuiickoit denepanuny»,«AUIOTpONHBIE MOAUDHUKAIMKM YTiepoja,

Kucjiopoga, ojioBa »




Tema 1.2.
Hepuoauveckuii
3aKO0H
IHepuoauveckas
cucTreMa
XHMHYECKHX
3JIEMEHTOB
MenaeeeBa

CTPOEHUE aTOMA

M.

H

Conep:xanue yueOHOro MaTepuaJia

1. | llepuoauueckuii 3akon .. MenneneeBa. Otkpeitue .M. MenneneeBsiM. [lepuoanueckoro
3akoHa. Ilepuonnueckuii 3akoH B (opmynupoBke .M. Menneneesa.llepuogudeckas Tabiauia
XUMHYECKHX OJJIEMEHTOB — rpaduueckoe oroOpakeHHe Meproaudeckoro 3akoHa. CTpykTypa

NEPUOINIECKOM TaOIHUIIBI: TIEPHOBI (Mable U OONBIINE), TPYMIIHI (TJIaBHAS U TOOOYHAs).

2 | Ctpoenue atoma u llepuoamueckuii 3axon /[.U.MeHnaeneeBa. ATOM — CIIOXXHasi 4acTULA.
SAnpo (IpoTOHBI U HEUTPOHBI) U AIEKTPOHHAsA oOoaouka. M3otonel. PagnoaktuBHocts. CTpoeHue
JJIEKTPOHHBIX O00OJOYEK aTOMOB 3JEMEHTOB MajblX HepuoJoB. (OCOOEHHOCTH CTPOEHHS
DIIEKTPOHHBIX O0OJIOYEK ATOMOB JJIEMEHTOB OOJBIIMX MEPUONOB (TIEPEXOIHBIX 3IIEMEHTOB).
[Tonsitue 06 opOuTansx. s-, p- u d-opOurtanu. DIEKTPOHHBIE KOHPHUTYpAIIMA aTOMOB XUMHUYECKUX
anemeHToB.CoBpemeHHas (opmynupoBka Ilepuonuueckoro 3akona. 3Hadyenue llepuoauueckoro

3aKOHa H HepHO,Z[I/I‘ICCKOfl CHUCTEMbI XHMHUYCCKHUX JJICMCHTOB [[.I/I.MeHz[eJIeeBa I pa3BUTHUA

HAayKW U IOHUMAaHUA XUMHYECKON KapTUHBI MHpPaA.

HpaKanecmle 3ansaTus: Pemenue 3amad. CTpOCHI/IC OJICKTPOHHBIX 000JIOYEK DJIICMEHTOB.

9J'IeKTpOHHBIe KOH(I)I/IpraI_II/II/I ATOMOB XUMHUYCCKHUX OJICMCHTOB.

JlabopaTopnasi pa6ora Nel. MonenupoBanue noctpoeHus lleproguyeckoi TaOIUIbI XUMHYECKUX

OJICMCHTOB.

CamocTosiTeibHasi paGora o0yuyarommuxcs 3aBepliuTh oOQopMIIeHHE J1a0opaTopHOM paboThI
«MonenupoBanue nocrpoenus [leproanyeckoit TaOIUIBI XUMUYECKUX 3JIEMEHTOBY;

noaroroBka nokinanoB: «OTkpeitue [leprnoanueckoro 3akona /.M. MenneneeBay;

«Hcnonp30BaHne paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX LENSIX»;

«PeHTTreHOBCKOE N3JITYUYCHUC U €I'0 UCIIO0JIb30BAHNUEC B TCXHUKC U MCIAUITUHC)




Tema 1.3.
Crtpoenue

BelieCcresa

Conep:xanue yueOHOro MaTepuaJia

1.

Honnasi xumuueckasi cBsA3b. Kartnonsl, ux oOpazoBaHHE M3 aTOMOB B pe3yJibTaTe Ipolecca
OKHCIICHMs. AHHOHBI, UX O0pa3oBaHME M3 AaTOMOB B pe3yJIbTaTe IpPOIlecca BOCCTAHOBIIEHMS.
HMonHast cBsA3p Kak CBA3b MEXKIy KaTMOHAMH W AHUOHAMH 3a CYET DJIEKTPOCTaTUYECKOTO
nputsbkeHus. Kinaccugukaius MOHOB: TI0 COCTaBy, 3HAKY 3apsijia, HAIMYHUIO TUAPATHON 00O0JIOUKH.
Honnble kpuctauinueckue penieTkd. CBOMCTBAa BEUIECTB ¢ MOHHBIM TUIIOM KPHUCTAJUIMYECKOU
PELLETKH.

KoBanenTHass xuMuveckasi cBsi3b. MexaHu3M oOpa3oBaHUs KOBAJEHTHOW CBs3U (OOMEHHBINH U
JIOHOPHO-aKLENTOPHBIN). DIEKTPOOTPULIATENbHOCTb. KOBalEHTHbIE NOJSpHAsT U HEMOJIApHas
cBsa3u. KpaTHOCTh KOBAJIEHTHOM CBsI3W. MOJIEKYJISIpHBIE U aTOMHBIE KPUCTAJUIMYECKHUE PELICTKH.
CBolicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMA X @aTOMHBIMHU KPUCTAJUIMYECKUMU PELIETKAMHU.
Meramnnyeckasi cBsi3b. MeTauinueckass KpUCTAJIMYECKAass pEHIETKa W METaJIIM4ecKas

XHUMHYECKas CBA3b. OU3NUECKHE CBOMCTBA METAILIIOB.

ArperaTHble COCTOSIHUSI BellleCTB M BOJOPOAHAs CBsA3b. TBeproe, >KUIKOE U razoo0pasHOe
cocrossHus BemecTB. llepexon BemecTBa M3 OQHOIO arperaTHOro0 COCTOSHHUS B APYToe€.
Bonoponnas cBs3b.

[TomsipHOCTE  CBSI3M M TOJSIpHOCTH  Mosiekysbl.  KonpaeHcamus. Tekydects. Bosroska.
Kpucrammuzanus. CyOnumanus U jgecyonumanus. AHOMamuu (PU3MYECKHX CBOWMCTB BOJBI.
Kunkne kpuctamisl.

Yucteie BewmecTBa U cMecu. Ilonstue o cMmecu BeniecTB. ['OMOTE€HHBIE U I€TEPOTrE€HHBIE CMECH.

CocraB cMmeceii: 00beMHast 1 MaccoBast JIOJIM KOMIIOHEHTOB CMECH, MacCOBast JTOJISI IIPUMECEH.

Mucnepcublie cuctembl. [lonaTtue o aucnepcHo cucteme. JlucnepcHas ¢asza u qucriepcCHOHHAsS

10




cpena. Knaccudpukanust aucrnepcHsix cucrteM. [[oHATHE O KOJUIOMIHBIX CHUCTeMax. MUHepaibl
TOPHBIE MTOPOJIbI KaK MPUPOIHBIE CMECU. DMYIbCUU U CYCIIEH3UU. 3011 (B TOM YHCIIE a3pO30JIH) U

renu. Koarymsnus. Cunepesuc. YucTele BellecTBa U CMECHU

JlaGoparopuasi padora Ne2. «/3ydyeHue CBOMCTB JUCIEPCHBIX CUCTEM». [IpuroroBieHue cycrneH3uu

kapOoHaTa Kanblus B Boje. [lonyuenue smynbcun MOTOpHOro macia. O3HaKOMIIEHHE CO CBOWCTBaMU

AUCHICPCHBIX CUCTCM.

CamocrosiTesibHasi paboTa 00y4alOUIMXCS - TTOJITOTOBKA COOOIICHUH:

«Ilna3zma — YCTBCPTOC COCTOSAHUC BCIICCTBAY.

«AMop(HBIE BEIIECTBA B IPUPO/JIE, TEXHUKE, OBITY».

3aBepmnTh ohopmiIeHHE J1a00paTOPHOM paboThI «VI3ydueHne CBOMCTB IUCIIEPCHBIX CUCTEM.

Tema 1.4.
Bopa. PacrBopsl u
3JIeKTPOJIUTHYECKA

A Jacconnanuns

Coaep:xanue yueOHOro MaTepuaJia

1.

Boxa. PactBopbl. PacrBopenme. Boga kak pacTBopuTenb. PacTBOpUMOCTH  BEHIECTB.
HaCLIHIeHHBIG, HCHACBIIICHHBIC, MEPCCHICHHBIC PACTBOPHI. 3aBHCUMOCTD pacTBOpUMOCTHU T'a30B,
KUJKOCTEH M TBEPIBIX BEIIECTB OT Pa3iIMuHBIX (akTopoB. Kpucrammoruaparsl. MaccoBas nouns

PaCcTBOPCHHOI'O BCIICCTBA. Pemenue 3ama4d Ha MaCCOBYIO JOJIFO paCTBOPCHHOI'O BECIICCTBA.

DuiekTpoJMTHYECKas qucconuanus. PactBopeHue kak Qpu3nko-xuMudeckuit nporecc. TemnnoBbie
(b (EeKTH MPU pacTBOPEHUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. MEXaHU3MBI AJIEKTPOIUTUUECKON
JUACCOLMALMU Ul BELIECTB C PAa3JIMYHBIMU THUIIAMU XMMHYECKOM CBS3U. ['MIpaTHpoBaHHBIE U
HETUJIpaTUpOBaHHbIE HOHBL. CTENMEeHb JIEKTPONUTHYECKON nucconuanuu. CuilbHBIE U Ci1a0ble
3NEKTPOJIUTHl. OCHOBHBIE TOJIOKEHHS TEOPUHU IJIEKTPOIUTUYECKON auccoruanuu. Kuciorsl,

OCHOBAHHA U COJIK KAaK SJICKTPOJIUTEI.

HpaKaneCKne 3ansaTHsA: Pemenue 3amau: CrencHb 3HCKTpOHHTH‘{eCKOf/'I JUucCColranmu.
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JadoparopHasi padora Ne 3. [Ipurorosnenue pacTBopa 3aIaHHON KOHIICHTPALIUH.

CamocTosiTeibHAsi padora oOyyawmmxcess 3aBeplIUTh OQOPMIICHHE MPAKTHUYECKOW paboThI

«HpI/IFOTOBHeHI/IC pacTBOpa Sa,Z[aHHOfI KOHICHTpAIUN.

HOI[FOTOBKa COO6H_I€HI/II711 «XecTrocTh BOJBI 1 CII0COOBI €€ YCTPAHCHUA), «MI/IHepa.]'IBHBIC BOABID»

[ToaroroBka K KOHTPOJILHOU paboTe

Tema 1.5.
Kaacendpuxanus
HEOPraHN4YeCcKuX
COEIMHEHHI M MHX

CBOMCTBA

Conep:xanue yueOHOro MaTepuaJia

1.

Oxcuapl U ux cBoiicrBa. ConeoOpasywomme #u HecojeoOpasyomue okcuasl. OCHOBHEIE,
aMm(pOTepHbIC W KHUCIIOTHBIE OKCHJBI. 3aBUCHMOCTh XapakTepa OKCHAA OT CTCTICHH OKHCIICHHSI
00pa3yromero ero MeTauia. XMuMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne oKkcuioB.

Kucaorel m ux cBoiictBa. KucinoTel Kak >JIEKTPOJIUTHI, WX KIAaCCHU(PUKALHUSA MO Pa3TUYHBIM
pu3HaKaM. XUMUYECKUE CBOWCTBA KUCJIOT B CBETE TEOPUHU AJIEKTPOJUTUUYECKON AUCCOLMALIIU.
Oco0eHHOCTH B3aUMOJICUCTBHUSI KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCJIOT C METaulaMH.

OCHOBHBIE CITOCOOBI MOJIy4YCHHA KHUCIIOTHI. Hcnonn3oBanue CCpHOfI KHCJIOTBI B MPOMBIIIJICHHOCTH.

OcHoBanus U ux cBoiictBa. OCHOBaHUS KakK DJEKTPOIUTHI, UX KIACCH(PHUKAIUS MO Pa3TMIHBIM
npu3HakaM. XHMHYECKHME CBOMCTBA OCHOBAaHUW B CBETE TEOPHHM  AJIEKTPOJIUTUUYECKON
nuccoruanuu. Paznoxenue HepacTBOPUMBIX B BOJIE OCHOBaHHI. OCHOBHBIE CIIOCOOBI MOTYYEHUS
OCHOBAHMIA. E}IKI/IC mejI04Yu, UX HMCIOJIb30BAHUC B IMPOMBIINIJICHHOCTH. I'amenas m HerameHas

H3BCCTh, UX ITPUMCHCHUC B CTPOUTCIILCTBC.

Couu 1 ux coiicrBa. Conu kak 31neKTponuThl. Conu cpeiHre, KUCIIbIE 1 OCHOBHbIE. XUMUYECKHE
CBOMCTBA COJICH B CBETE TEOPUHU IIEKTPOIUTHUCCKON Arcconuanun. CriocoObI MOTyYEHUs COJICH.

ITonsitue o pH pactBopa. KucnoTtHas, menoyHas, HeUTpajibHas cpefa pacTBOPOB [ MaApOIU3 CoJei.

IpakTuyeckne 3ansaTus: Pemenne 3agau: Oxcuasl. Kucnotel. I'maponus coneit
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JlabopaTtopnasi paGora Ne 4. «l3ydyeHue CBOICTB HeopraHMYecKMX coequHeHui». IIpaBuia
pa30aBiIeHUs CEpPHOM KHUCIOTHL. VIcmbITaHWEe pacTBOPOB KHUCIOT HWHAWKAaTOpamu. BzammoneiicTBue
METAJIJIOB C KUCJIOTaMH. B3auMoneicTBrue KUCIOT ¢ OKCUIAMU METaJuIoB. B3anMonelicTBre KUCIOT ¢
OCHOBaHUAMU. B3aumonencTBue KUciIoT ¢ coisimMu. McnblTaHue pacTBOpOB IIENOYEH MHAMKATOPAMM.
B3anmoneiictBue mienoueid ¢ consiMu. PasiiokeHne HepacTBOPHMMBIX OCHOBaHMM. Bzaumopencreue

coJsieil ¢ metasuiaMu. Bzanmopeincteue coiiei 1pyr ¢ Apyrom. ['uiponn3 conei pa3anmyHoro TUia.

CamocrosiTesibHasi padora o0y4yawmmxcsi - TOAroTOBKa cooOmienuit: «lcnonb3oBanue
MUHEPATBHBIX KUCIOT Ha MPEANPUATUIX PA3NUYHOro mpoduisy, «OKCUIBI U CONM KaK CTPOUTEIbHBIC
Marepuaibhy; «ctopus rurmca

3akoHUNTH oopmiIeHHE JTabopaTOpHOU PaboThl «M3ydeHre CBONCTB HEOPTAHUYECKUX COSTMHCHUI.

Pemenue 3amau mo treme KJ'IaCCI/I(I)I/IKaHI/IH HCOPIraHUYCCKUX COCJIMHEHUHN U UX CBOMCTBa

Tema 1.6.
XumMuueckKue

peaxkiuun

Coaep:xanue yueOHOro MaTepuaJia

1. | Knaccupukauuss XuMUYeCKMX peakumid. Peakuum coeamHeHus, pa3ioKEHUS, 3aMEIICHHUS,
oOMeHa. Karamutnueckue peakuuu. OOpaTumble M HeoOpaTHMble peakiuu. ['OMOreHHble U
TeTepOreHHBbIE pPeaKIMHh. JK30TePMHUYECKHEe U SHAOTEpMHUYECKHE peakuuu. TeroBoi sddext
XUMUYECKHUX peakuuid. TepMOXUMHUECKUE YPaBHEHHUSI.

OKHCIUTE/JBbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. Crenenb okucieHus. OKHCIUTENTs U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKUCIICHHE. METOT SJIEKTPOHHOTO OalaHca /il COCTABIICHUSI
YpaBHEHUN OKUCIHUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. [loHaTtue o0 anmekrponuse. DASKTPOIHU3
paciuiaBoB. DIJIEKTPOJIU3 PACTBOPOB. DNEKTPOJUTUUYECKOE MOJydeHue anoMuHud. [Ipaktuyeckoe
MIPUMEHEHHUE TIEKTPOJIN3a.

Cxopocth xuMHuyeckux peakuuii. [loHsTHE O CKOPOCTH XMMHUYECKUX peakluid. 3aBUCUMOCTH
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CKOPOCTH XHUMHUYECKUX PEaKIUN OT Pa3IUYHBIX (PAKTOPOB: MPUPOBI PEArUPYIOMUX BEIIESCTB, UX
KOHIIEHTPAIIUHU, TEMIIEPATYPhI, TIOBEPXHOCTH CONMPUKOCHOBEHUS M MCIIOIH30BAHUS KAaTaIN3aTOPOB.
Karamms. ['omoreHHble u reTeporeHHble KaTtanusatopbl. [Ipomortopsl. Kartamumtudeckue sipl.
NHrubuTopsI.

O0paTuMOCTh XUMHYeCKHX peakumii. OOpaTuMble W HEOOpATUMBIC PEAKIUH. XHUMHUYECKOE
paBHOBecHE M CHocoObl ero cMmemeHus. [Ipon3BoICTBO aMMuaka: Chlpbe, anmapaTypa, HaydHbIe

IIPUHIIUIIBI.

HpaKaneCKne 3aHaTus: Pemenne 3aga4: Metoj QJICKTPOHHOT'O OanaHca.

JlabopaTopHas pa6ora Ne 5. «M3yueHue BUI0B XUMHUYECKUX peaKiuii». Peakius 3amenienust Mmeau
KEJIe30M B pacTBOpPE MEIHOTO Kymnopoca. Peakiuu, uaymme ¢ oOpa3oBaHHEM 0CaJKa, Ta3a WK BOJBI.
3aBUCUMOCTh CKOPOCTM B3aUMOJEHCTBUSI COJIIHOW KHUCIOTBI C METaulaMM OT HUX [PUPOJIBIL.
3aBUCUMOCTh CKOPOCTH B3aMMOJECHCTBUS LIMHKA C COJIIHOM KHCIOTOM OT €€ KOHLEHTpaluU.

3aBUCUMOCTb CKOPOCTH B3auMojieicTBuUs okcuaa meau(ll) ¢ cepHoil KucnoToi OT TeMIeparypsl.

CamocrosiTebHass padora oOyuarommuxces IloaroroButh coobmieHue Ha TteMmy «lIpakTuueckoe
IIPUMEHEHHE AIIEKTPONIN3a: pahUHUPOBaHKE, TaTbBAHOIIACTHUKA, TaJIbBAHOCTET U

3aBepiiuTh oopmiieHUE Ja00paTOpHOI paboThl «V3yueHne BUJOB XMMUYECKUX PEaKIuil».

Tema 1.7.
MeTaaiabl

HEMeETaAJJIbI

Conep:xxanue yueOHOTro MaTepuaJa

1. | Meranabl. OCOOEHHOCTH CTPOEHHSI aTOMOB M KpucTamioB. Dusnueckrue CBOICTBA METaJIOB.
Knaccudukanus MeTamaoB MO pa3lUYHBIM TpU3HAKaM. XHUMHYECKHE CBOWCTBA METAJLIOB.
DIEeKTPOXUMUYECKUN psAJl HanpspDKeHHH MetauioB. OOmue cmocoObl MOTyYeHUs METaJlIoB.
[ToustTne o Merammyprun. Mertamnorepmuda. [lupomertamnyprusi, TUIPOMETATUTYPrUus H

SJICKTPOMCTAJTYPTHL. CnnaBbl YCPHBIC U IIBCTHLIC.

14




2. | Hemeranapl. OcobeHHOCTH CTpOEHUs aTOMOB. HeMeTanibl — MpocCThie BEelecTBa. 3aBUCUMOCTh 2
CBOMCTB TaJOr€HOB OT UX IIOJIOXKEHUS B Iepuoauudeckoil cucreMe. OKUCIUTEIbHBIE MU
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAUVIOB B 3aBUCUMOCTH OT HUX IIOJOXKEHHUS B pALy
3JIEKTPOOTPHULIATEIILHOCTH.
[Tonyyenne HeMmeTalsIoB (PAKIMOHHONH TEPETOHKOM JKUAKOTO BO3AyXa M 3JIEKTPOIU30M
pPacTBOPOB WM PACIUIaBOB 3JEKTPOIUTOB. CHIIMKATHAs POMBIIUIEHHOCTh. [Ipon3BoicTBO cepHOI
KHCJIOTBI
IIpakTuyeckoe 3ansaTue: Pemenue 3anau: Merajuisl . Hemeraiuibt
JlabopaTopnasi padora Ne 6 «3akanka u oTimyck cragu. O3HAKOMJIEHUE CO CTPYKTYpPaMU CEpOro U
6emnoro uyryna. [Ipon3BoacTBO uyryHa u cranu. PacrioznaBanue pyj xKene3a.
JlabopaTopnasi pa6ora Ne 7. [lonydyenue, coOupaHue U paclo3HaBaHUE T'a30B.
Pemenue skcriepuMEeHTAIbHBIX 3a/au.
CamocrosiTesibHAsA padoTa 00y4yalUIUXCsl - TOATOTOBKA COOOIMIEHM: «XUMUSI METAIJIOB B MOEH
poeCCHOHATIBHOM 1eATENbHOCTHY; «CIOCOOBI 3aIIUThl METAJUIOB OT KOPPO3UM».
3aBepmiuTh opopmieHue gabopaTopHbix padot: «IlomyueHue, cobupaHue U pacrno3HaBaHUE Ta30BY,
«3akayika U oTnyck ctanu. O3HaKOMIIEHHE CO CTPYKTypaMu ceporo u Oenoro uyryHa. [Ipou3BoacTBo
4yyryHa u crainu. Pacrio3HaBaHue pyJ Kemne3ay.
Paznen 2. Opranuyeckasi XuMusi
Tema 2.1. Coaeprxanue yueOHOro MaTepuasa
OcHoBHBIE 1. | Ipeamer opranuyveckoii xumuu. [IprponHbie, HCKYCCTBEHHbIE U CUHTETUYECKUE OPTaHUYECKUE 2
MOHSATHSA BeniecTBa. CpaBHEHNE OPTaHUYECKUX BEILIECTB C HEOPTaHUYECKUMH.
OpPraHu4ecKoH BanentHocTh. XMMHYECKOE CTPOEHHE KaK IOPSAOK COEAMHEHHS AaTOMOB B MOJIEKYJBI IIO
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XUMHUH MU Teopusi

BaJICHTHOCTH.

CTPOeHMS Teopusi cTpoeHusi opraHuveckux coeauHennii A.M. BbyrtiepoBa. OCHOBHbIE NOJOXEHUS
OpPraHu4YecKux TEOPUU XUMHUYECKOro crtpoeHus. M3omepus u wuzomepsl. Xumudeckue (OpMYIbI U MOJEIH
coeJUHeHHUit MOJIEKYJI B OpraHU4E€CKONH XUMHUHU.
2. | Knaccupukanusa opranumdyeckux BemlecTB. Kraccudukanus BemectB 1O CTPOSHUIO 2
YIJIEPOJHOTO CKeJleTa M HalW4uio (PYHKUMOHAJBHBIX Tpynm. ['omosorn u romonorus. Hawama
nomenknarypsl lUPAC.
Kaaccndukanus peakuuii B oprannyeckoid xumuu. Peakuuu npucoenuueHus (TUAPUPOBaHUS,
raJIoreHUpPOBaHMUS, I'UJIPOraJIOr€HUPOBAHMUS, rUipaTalyn). Peakuun OTLICTUICHUS
(erupupoBaHusi, JAETUAPOTalIOreHUpPOBaHUs, Jerujparauuu). Peaknuu 3amemienus. Peakuuu
nzomepuzanuu. [loHsitTue o cyOcTpare u peareHTe. Peakiuu OKHCIEHUS W BOCCTaHOBJIICHHS
oprannueckux BemiecTB. CpaBHeHHE KIacCU(PHUKAIMU COCTUHEHUN U KiIacCU(PUKALUN peakluil B
HEOPraHWYECKON U OPraHU4YECKON XMUMUH.
IIpakTuyeckoe 3anstue: Pemenue 3amau: M3omepusi. CpaBHeHHE KiIacCUPUKAMK — peakluuid B 2
HEOPraHUYECKON ¥ OPraHN4eCKONH XUMHH.
JlabopaTopHas padora Ne 8. M3rotoBieHue Moaeneil MOJIEKyJl OpraHUYECKUX BELIECTB.
CamocrosiTesibHasE padora oOydaromuxcss - 3aBeplIUTh odopmiieHue 1abopaTopHON padOThI
«HM3roToBieHne MoaeNel MOJIEKYJl OPraHU4EeCKUX BELIECTBY
[ToaroroBka Kk KOHTPOIBHOU paboTe
Odopmnenne Tabmuie knaccudukaius opr. Bemects, ¢ Homenknatypoit IUPAK
KonTponbhas padota
Tema 2.2. Coaep:xanue yueOHOro MaTepuajia
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Yraesogopoasl H
1704 NPUPOJAHBIE

HCTOYHUKHU

AJIKaHbl. AJKaHbBl: TOMOJIOTMYECKUN Psiji, U30MEPUsS M HOMEHKJIATypa aJKaHOB. XUMHYECKHE
CBOICTBa ajKaHOB (MeTaHa, JTaHA): TOPEHUE, 3aMEIEHUE, pa3JIOKEHUE, IErHIpUpPOBAHUE.
IIpuMeHeHnE alNKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTUJIEH, €ro MojlydyeHue (AeruJpupoBaHUEM 3TaHa, JENoIMMepHU3aluell MONMUITHIICHA).
I'omMonoruyeckuii psi, U30MEpPHs, HOMEHKIATypa aJKEHOB. XHMMHMUYECKHE CBOWMCTBA JTHIICHA:
ropeHue, KadecTBEHHbIE peakuuu (oOecrBeuyrMBaHUE OPOMHOM BOJIBI M pacTBOpa IEepMaHraHaTa

KaJ'II/IH), ruaparanus, oJuMepu3anusi. HpI/IMCHCHI/Ie STUJICHA HA OCHOBE CBOMCTB.

Juenbl m Kaydyku. lloHATne 0 QueHax Kak yrieBOoAOpoJax C ABYMsI ABOWHBIMH CBA3SIMU.
ConpspkeHHble ueHbl. XHUMUYeckue cBoiicTBa OyragueHa-1,3 u uzonpeHa: oOecuBedMBaHHE
OpomHOW Boxbl M monuMepusanus B kKaydyku. I[Ipasuiio B.B.MapkoBHukoBa. HarypanbHblil U
CUHTeTHYecKkue Kayuyku. Kiaccudukanus u Ha3HaueHue KaydykoB. Kiaccuuxanus u
Ha3Ha4YcHME pe3uH. Bynkannszanus kaydyka.

AuakuHbl. AneruneH. XUMHUYECKHE CBOWCTBA alleTHIICEHA: TOpEeHHE, OOeCIBEUMBAaHWE OPOMHOMN
BOJbl, TIPHCOEIMHEHHE XJIOPOBOJAOpOoAa M ruaparanus. [IpumeHeHue aneTuieHa Ha OCHOBE
cBOICTB. MexkiiaccoBast M3oMepus ¢ ankaaueHamu. [lonydeHne aneruieHa NTUPOIU30M METaHA U
KapOuAHBIM crocoboM. Peakmust monuMmepusanuu BUHWIXJIOpHAA. [loMMBUHMIXIOpUA M €ro

npuMmeHenue. Tpumepusanus aleTuieHa B 0eH3011.

Apenbl. benzon. Xumuueckwe CBOWCTBa O€H307a: TOpPEHHE, PEAKIUU  3aMelIeHUs
(ranorenupoBaHue, HuUTpoBaHue). lIpuMeHeHue OeH3ola Ha OCHOBE CBOUCTB. [loHsTue 00
IKCTpakIuu. BoccraHoBIeHHE HUTPOOEH307a B aHUIUH. ['oMonmornyeckuit psa apeHoB. Toimyorn.
Hurposanue Tonyona. Tporui.

IIpupoaHbie MCTOYHUKH YIJIeBOAOPOAOB. [Ipupoanslii ra3: cocraB, IPUMEHEHHE B KadeCTBE
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toruiiBa. OCHOBHBIC HAMPABICHUS MPOMBIIUICHHOW MepepadoTKH MpUpoOAHOro rasza. [lomyTHbIi
He(TSAHOM ra3, ero nepepadoTka.

Hedts. CocraB u nepepadbotka Hedru. [Teperonka nedru. Hedgrenpoayko.

[Tporecchl MPOMBINUICHHON TepepaboTKu He(TH: KPEeKHHT, pUPOpMHHT. OKTAaHOBOE YHCIIO
OCH3MHOB M LIETAHOBOE YMCIIO TU3EIHHOTO TOILIUBA.

Kokcoxumuueckoe MMPOU3BOACTBO U €ro NPOAYKIHUA.

JlabopaTopuasi padora Ne 9. O3HakomieHHE C KOJUIEKIHMeH o0Opa3noB He)TH U MPOIYKTOB ee

nepepabotku. JlabopaTtopuasi padora Ne 10. O3HakoMJIeHHE C KOJUIEKIIMEH KaydyKOB U 0OpasuaMu

W3/1eJINN U3 PE3UHBI.

CamocTosiTeIbHAsi padoTa 00y4yalOlIUXCsl - 3aBepIIUTh O(opmieHHE JTa0OpaTOPHBIX pPadOT —

«O3HaKoOMIIEHHE C KOJIJIEKLIMEH o6pa3u0B HG(I)TI/I U IPOAYKTOB €€ nepepa60TKH>>; «O3HaKoOMJIEHHE C

KOHHGKHHeﬁ Kay4yKOB U 06p213LlaMI/I U3ACTINN U3 PE3HUHBD).

Tema 2.3.
Kucaopoacoaep:xa
1He OpraHuyYecKue

COCAIUMHCHUA

Conep:xaHue y4eOHOro MaTepuaJsia

1.

Cnuprsl. [lonydyenue staHona OposkeHHEM TIIIOKO3bl M TWApaTalmel 3TuieHa. ['MapokcuibHas
rpynna kak (yHkiuoHanbHas. [loHATHE O mpenenbHBIX OJHOATOMHBIX CIUPTaX. XUMHUYECKUE
CBOICTBa 3TaHOJIa: B3aUMOJICHCTBUE C HATpueM, oOpa3oBaHHE MPOCTHIX M CIOXKHBIX 3(UPOB,
OKHCIICHHE B anbjeru]l. IlpumMeHeHune 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCJIEACTBUS
U NpeRynpexacHue. METUIoBbIN CIIUPT U €ro MCIOJIb30BAHHE B KaUE€CTBE XMMHUYECKOIO CHIPbS.
TOKCHYHOCTH METaHOJIa U MpaBHJIa TEXHUKU 0€30MacHOCTH MPH paboTe ¢ HUM. DTUIICHTIIUKOIb U
ero npuMeHeHue. TOKCHYHOCTh ATUIICHTIIMKOIS U IpaBHia TEXHUKU O€30MacHOCTH MpH padoTe C
HHUM.

FJ'II/II_ICpI/IH Kak [OpCACTaBUTCIIb  MHOTOATOMHBIX  CIIUPTOB. KauecTBenHnas pCaKknusg  Ha
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MHOT0aTOMHBIE CITUPTHI. [[puMeHeHrEe ruueprHa.
®enou1. Ouznueckne ¥ XUMUYECKUE CBOMCTBa ()eHOoNa. B3anmMHOE BIUSHUE aTOMOB B MOJIEKYJIC
¢dbeHona: B3aMMOJICHCTBUE C THAPOKCUIOM HATPUS U a30THOHM kuciaotoi. [Ipumenenue denona Ha

OCHOBE CBOMCTB.

Aabaeruabl. [lonstue o0 ampaerupax. AJbIerugHas Trpynmna Kak — (QyHKIIMOHAIbHAs.
@opMasbJIerul U €ro CBOWMCTBA: OKHUCJIEHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJICHHUE B
COOTBETCTBYIOIIMK cnupT. llomyueHue anpAeruyioB OKHUCICHHEM COOTBETCTBYIOUIMX CIUPTOB.
[Tpumenenue Qopmanbaerna Ha OCHOBE ero cBoicTB. [losmyueHue ¢eHona U3 HPOAYKTOB
KOKCOXMMHYECKOTO IPOM3BOJICTBA U M3 Oen3ouna. [lonmmkonaeHcanus popmanbaeruaa ¢ peHoiom B
denonopopmanpaeruany0 cMoiy. Amneranpaerui. [loHsTHE 0 KETOHaX Ha IMpPUMEpE aleToHa.
[TpuMeHeHne alleTOHA B TEXHUKE U IIPOMBILLIIIEHHOCTH.

KapOonoBbie kuciaorbl. Ilonstne o kapOOHOBBIX KucinoTax. KapOokcuibHas rpymnma Kak
¢yHKIMOHaIbHAs. ['OMOJOrMYecKUl psAa TpeaeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[ToryueHne kapOOHOBBIX KHCJIOT OKHMCICHHEM albAETUIOB. XHUMHUYECKHE CBOWMCTBA YKCYCHOM
KHCJIOTBI: 00IIMEe CBOMCTBA C MUHEPAJTbHBIMU KUCIOTaMU U peakuus stepudukanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BhICIINE XKMpHBIE KUCIOTHI HA MPUMEPE NaJIbMUTHHOBOU
U CTeapuHOBOW. MHOroo0pasue KapOOHOBBIX KHCJIOT (IIaBEJIEBOM KUCIOTHI KaK JIBYXOCHOBHOM,

AKpPUJIOBOI KUCIIOTHI KaK HENpeAeabHOM, OEH30MHOM KUCIOTHI KaK apOMAaTUYECKOM).

Cnosxnble 3¢upbl 1 kupbl. [lonyyenue cioxHbeIx 3gupoB peakuueit srepuduxanuu. CioxHbIe
3¢upHI B IpUpoOJIe, UX 3HaueHue. [IpuMeHeHne cloXHbIX 3(pUpOB HAa OCHOBE CBOMCTB.
Kupsl kak cnoxxublie 3¢upbl. Knaccudukamus xupoB. XUMUYECKUE CBONCTBA KUPOB: TUAPOIIN3 U

TUAPUPOBAHHUE KUJIKUX KUPOB. IIpumeHeHue JKHpOB Ha OCHOBE CBOWCTB. Mpuia.
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[TnenkooOpasyronye Macia. 3aMeHa >KUPOB B TEXHHKE HEMHIIEBHIM ChIpbeM. CHHTETHYECKHUE
MOIOIIINE CPEJICTBA.

YrueBoabl. YriaeBoibl, X KiaccupuKalus: MOHOcaxapuibl (TII0K03a, PPyKTO3a), AUCAXAPUIBI
(caxapo3a) u mojucaxapu bl (Kpaxmail U IEUTI0JI03a).

['moko3a — BEMIECTBO C JIBOMCTBEHHOW (yHKIMEH — albIeruaoCupT. XUMHUYECKUE CBOWCTBA
TJIFOKO3BI: OKUCIICHHE B TNIIOKOHOBYIO KHCJIOTY, BOCCTAaHOBJIEHHE B COPOHT, CIUPTOBOE OpOKEHUE.
[IpumeHeHHe TJIOKO3bI HA OCHOBE CBOWMCTB. MOJOYHOKHUCIOE OpOXEHHE  TJIHOKO3BI.
Kucnomonounsie npoayktsl. CuiiocoBanue kopmoB. HutpoBanue nemitronossl. [Tupokcuiums.
3HavyeHHE YIJIEBOJOB B IKMBOM TIPUPOAE H O>KU3HM uenoBeka. [loHsATHE O peakiusax

MOJIMKOHACHCALIUU U TUPOJIN3a Ha IPUMEPE B3aUMOINPEBPAIEHUN: TJIF0KO03a - [ToJIUcaxapu/l.

IpakTuyeckue 3ausaTus: Pemenne 3aga4: Cruptel. Anbaeruabl. KapOoHOBBIE KUCIOTHI.

JlabopaTopuasi pa6ora Ne 11. «/M3yueHue CBOMCTB cnupTOB». PacTBOpeHHe IMIlepUHAa B BOJE U
B3aumozeicTBue ¢ ruapokcuaom meau(ll).

JlabopaTopunasi pa6ora Nel2. «lI3yuyeHue CBOICTB YKCYCHOM KHUCIOTBI». CBOICTBa YKCYCHOM
KHCJIOTHI, 00IIME CO CBOMCTBAMU MUHEPAJIbHBIX KHCIIOT.

JlabopaTropnass paGora Nel3. «l3ydyeHue CBOICTB JKUPOB U YIJIeBOAOB». JloKa3aTeinbCTBO
HENpeJIeNbHOI0 XapakTepa KUAKOro kupa. B3zaumonelcTBue TIIIOKO3BI M Caxapo3bl C THAPOKCUIAOM

meau(ll). KauectBenHas peakuus Ha Kpaxmad.

CamocrosiTesibHas padoTa 00y4YaOIIUXCS — TOATOTOBKA JOKIA/I0B:
«Meranon: xemohunuss U xeMopoOus»; «ANKoronusmM u ero mnpodunaktuka»; «CHHTETUYECKUE
Mmorormue cpenctsa (CMC): 10CTOMHCTBA U HEAOCTATKU.

3aBepmmTh odopmiieHre TabopaTopHbIX paboT: «M3yueHne CBOWCTB cupTOB», «M3yueHue CBOMCTB
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YKCYCHOM KUCIOTBI», «/I3ydyeHue CBOMCTB KUPOB U YIJIEBOIOBY.

Tema 2.4.
A3oTcoaepikamue
OpraHuvyecKue
COeIMHEHHUS.

IHonumepsl

Conep:xanue yueOHOro MaTepuaJia

Amunbl. [lonsatue 06 amuHax. AnudaTuyeckue aMHHbI, UX KiIaccU(UKalUs U HOMEHKJIATypa.
AHWINH, Kak opraHuyeckoe ocHoBaHue. [lomyueHue aHuiaMHa U3 HUTpoOeH3ona. [IpumeHeHue
AHWJIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI. AMHMHOKHUCIOTHI Kak aMmQoTepHble AU(YHKIHMOHAIBHBIE OpraHMYECKUe
coeMHEHUs. XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBUE CO 1IE€JI0YaMH, KHUCIOTaMU U
Jpyr ¢ apyroMm (peakuusi nonukoHjaeHcauuu). Ilentuanast cBa3bp u nomunentuasl. [Ipumenenue
aMUHOKHCIIOT HAa OCHOBE CBOMCTB. AMHHOKAIIpOHOBas KuciaoTa. KampoH Kak IpencTaBUTENb

IIOJIMaMHUIHBIX BOJIOKOH.

Beaxu. IlepBuuHas, BropuuHasi, TpeTHUHas! CTPYKTYpbl O€IKOB. XMMHUYECKHE CBOHCTBA OEJKOB:
TOpEeHUe, JCHATypauus, THAPOJIM3, UBETHBIE peakuuu. buomornueckue ¢GyHKIUU OEIKOB.
Hcnonb3oBanue ruponansa OEIKOB B IPOMBIIUIEHHOCTH.

IMosmmepsl.  benku u  nmonucaxapuabl  Kak  Ouononumepsl.  [lonuBUHMIXIIOpHUL,
nonurerpadropaTUieH (Tedaon).

IInacrmaccpl.  IlomyueHune mnoAMMEpPOB peakUMeld MOIUMMEPU3ALMM U TOJIMKOHJIEHCAIUH.
TepmorutacTiyHple UM TEPMOpPEaKTHBHbIE  IulactMacchl.  [IpencraBurenn — miacTmacc.
®deHoopopMabAEruIHbIE MIIACTMACCHI.

BosiokHa, ux kiaaccupukanms. [lonydenne BoaokoH. OTIeNbHbBIE MPEICTABUTENIN XUMUYECKUX

BOJIOKOH. HCJIJ'IYJ'IOI/I,Z[. HpOMLIIJ_IJ'ICHHOC MMPOU3BOACTBO XUMHUYCCKUX BOJIOKOH

Jladoparopnasi padora Ne 14. «3ydenue cBoiicTB OenkoB». PacTBopenue OenkoB B BOJE.

OO6HapyxeHue O0eIKOB B MOJIOKE W B MSICHOM OynboHe. JleHaTypauus pacTBopa Oeika KypuHOTO
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AlIa CIIUPTOM, PACTBOPAMU COJIEH TSKEIIBIX METAJUIOB U IIPU HAIPEBAHUM.

JlaGopaTtopnas paGora Ne 15. Pemenue 5SKcrepUMEHTANBHBIX 3a1ad Ha WACHTU(MHUKAIHIO

OPraHu4YCCKux COGﬂHHeHHﬁ. Pacno3naBanue miacTMacc U BOJIOKOH.

CamocrosiTejibHasi padoTa 00y4YaOIIHXCS - 3aKOHYUTH OQopMIIEHHE JTa0OpaTOpHOH pPabOThI
«M3yuenue cBOMCTB OEIKOBY, MPAKTHUECKOW paboThl «PerieHne SKCrepuMEHTaIbHBIX 3a7ad Ha
UICHTU(PUKAIMIO OPTAaHUYECKUX COSTUHEHHI.

IToaroroBka k 3a4CTy

JuddepeHmpoBaHHbIN 3a4eT
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3.YCJIOBUS PEAJIM3AIINN YYEBHOM JUCIIUTIJIVHBI
3.1. TpedoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10
JIist peanuzanuyl MPOTpaMMbl TUCIUTIIMHBL « XUMHS HMEETCS y4eOHBIH
KaOWHET XMMUU U OUOJIOTHH, a TAKKEe XUMUYECKast J1abopaTopus.
O6opynoBanne yueOHOro KabuHera:
— crenp «llepuonnueckas cucrema JI.1. MenneneeBay;
- cTeH]1 «PacTBOpUMOCTb KUCIIOT, COJIEH M OCHOBAaHUN»;
- CTeHJ] «AKTUBHOCThH METAJIJIOB, 3JIEKTPOOTPHUIIATEIIbHOCTh HEMETAJIIIOBY;
- MOJIEJIA MOJIEKYJI OPTaHUYECKUX COCAMHEHUH.
TexHu4yeckue cpeacTBa 00yYeHUS:
- MYJIbTUMEIUNHBIN IPOEKTOD;
- HOYTOYK;
- OKpaH;
- ayJIMOBU3yaJbHbIE CPEJCTBA — CXEMbl U PUCYHKH K JICKIIUSIM B BUJE CIANIOB U
AIEKTPOHHBIX NMPE3EHTALINIT;
Oo0opynoBanue 1adopaTopun U padoYnx MecT JJad0paTopuu:
- nabopaTopHas Mocy/a;
- 1abopaTopHOe 000PYyI0BaHUE;
- PEaKTUBBIL;
- CHUPTOBKH;
- KOJUIEKIIUK 00pa31i0B HEPTHU U MIPOTYKTOB €€ NepepadboTKu;

- METOJIMYECKHUE MOCOOUS TTO IPOBEACHUIO JTA0OPATOPHBIX padoT.

3.2. UndpopmanrionHoe odecrieyeHue 00ydeHusl
Ilepeyenb pexoMeHAyeMbIX Y4eOHbIX wu3AaHuii, VIHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

labpuenssa  O.C., OctpoymoB W.I'. Xwumusa: ydyeOHUK i1 CTYACHTOB
poecCHOHANTBHBIX 00pa30BaTENBHBIX OPraHU3aIINi, OCBAUBAIOIINX MPOPECCUU U

cneumanpHocTu CI1O. — M., 2017
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INabpuensn O.C., OctpoymoB N.I'. Xumus nns npodeccuit U cnenuaibHOCTEN
€CTECTBEHHO-HAYYHOTO TPOdWiIs: YYeOHHK M CTYACHTOB MPOGeCCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHu3alluii, OCBaMBAIOIIUX MPO(PEecCu U CHEHUaIbHOCTH
CIIO. - M., 2017

Iabpuensa O.C. u gp. Xumus. Ilpaktukym: yuye6. mocobue sl CTyACHTOB
podeccCHOHaNbHBIX 00pa30BaTEIbHBIX OpraHU3allli, OCBaUBAIOIINX NMPOdecCuu u
crneruansHocTu CIIO. —M., 2017

INa6puensa O.C.u ap. Xumus: mocobue 1jist moarotToBku k EI'D: yue6. mocobue
Ui CTYJAEHTOB  MNpOo(ecCHOHAIBHBIX  00pa30BaTENIbHBIX  OpraHU3allUi,
ocBauBaroiux npodeccun u cneruaibHoctu CI10. — M., 2017

INabpuensa O.C., JIpicoBa I'.I'. Xumus. TecTsl, 3a1aun U yrnpaxHeHus: yueo.
nocobue sl CTYJIEHTOB MPOQECCHOHANLHBIX 00pa30BaTEIbHBIX OpraHU3alui,
ocBamnBaromux npodeccun u crienuansuoctu CI10. — M., 2017

Epoxun IO.M., KoBanesa M.b. Xumus s mpodeccuii U crnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYyYyHOTro mpoduiei: ydeOHHK Jisl CTYJIEHTOB
poecCUOHANIbHBIX 00pa30BaTENIbHBIX OPraHU3alluii, OCBAUBAIOIINX MPOPECCUU U
cneumanpHocTu CI10.— M., 2017

Jiis mpenomaBarens

1. OO0 oOpazoBanuu B Poccuiickoit deaeparuu: denep. 3akoH ot 29.12. 2012
Ne 273-®3 (B pen. denepanbubix 3akoHOB OT 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®D3, ot 23.07.2013 Ne 203-D3,
ot 25.11.2013 Ne 317-®3, ot 03.02.2014 No 11-®3, ot 03.02.2014 No 15-D3,
ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-
@3, ¢ u3M., BHeCeHHbIMU DenepanbHbiM 3aKOHOM OT 04.06.2014 No 145-D3,
B pen. or 03.07.2016, ¢ u3sm. ot 19.12.2016.) mporpammMax Ha OCHOBE
NPUMEPHONW OCHOBHOW 00pa3oBaTEeNbHOW MPOTpaMMBI CPEIHETO OOIIEeTo
oOpazoBaHusi ¢ yderoM npoduis mpodhecCHOHATBHOIO 00pa3oBaHus,
ocBauBaemoit mpodeccun [IITKPC nwnn cnienmansaoctu [IICC3

2. ®enepanbubii 3akoH oT 29.11.2012 Neo 273-®3 «O06 o0pa3zoBaHuu B

Poccuiickon @eneparum.
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3. Ilpuka3 MunuctepctBa oOpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6
yTBepKAeHUH  (efepaIbHOr0  TOCYJAapCTBEHHOTO  00pa30BaTeIbHOTO
CTaHJapTa CpeaHero (IOJHOro) 00IIero 0Opa3oBaHMM.

4. Tlpuka3z MunucrepctBa oopazoBanus U Hayku P ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHuid B Ilpukaz MuHuctepcTBa oOpazoBaHus U Hayku PO
ot 17.05.2012 Ne 413 «O0 yTtBepxkaeHuu (enepaibHOTr0 rocy1apcTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTA CPEHETO (MIOTHOTO) 00I1IET0 00pa30BaAHUM.

5. Ilucemo JlemaprameHTa roCcyAapCTBEHHOW MOJUTHKUA B cepe MOArOTOBKH
pabounx kaapoB u JIIO MwuroOpHAyku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHaum 1O OpraHu3aly  MOJYy4YeHUs CpeAHero  oOwero
oOpa3oBaHMsl B Ipe/eaax OCBOCHHUS 00pa3oBaTENbHBIX MPOrPaMM CPEAHETO
PO ECCUOHAIBHOTO oOpazoBaHMss Ha ©0a3e OCHOBHOIO OOIIEro
oOpa3oBaHMsI C YydyeToM TpeOOBaHUN (enepanbHbIX TOCYAapCTBEHHBIX
oOpa3oBaTeNbHbIX  CTAaHAAPTOB U  ToJydyaeMod  mpodeccud  Wid
CHEUATbHOCTH CPEAHETO MPO(PECCHOHATIEHOTO 00Pa30BAHUSI.

INabpuensa O.C., JlpicoBa I'.I'. Xumus: kHura Uis mnpenogaBaTens: yueo.-
Meroa. nocodue. — M., 2018.I'abpuensia O.C. u ap. Xumus aias npodeccuil u
CelIMAJIbHOCTEN TEXHUYECKOTO NMPOopuiis (3IEKTPOHHOE MPUIIOKEHHE).

CnanxoB u np. Xumust st npodeccuili U CHEeHaIbHOCTEH TEXHHUYECKOTO

npoduig(31eKTpoHHOE puiiokeHue). —M., 2017 rog

HNuTepHeT-pecypcesbl -catalog.iot.ru — karajgor o0pa3oBaTeIbHBIX PECYPCOB B CETH
Nutepaetwww.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBbI TOpEI»).
www.hemi.wallst.ru (O6pa3oBaTe/IbHBINA CAUT IS IKOJIBHUKOB « XUMHSI» ).
www.alhimikov.net (OGpa3oBaTenbHBIN CANT AJIs MIKOJIBHUKOB).
www.chem.msu.su (2aekTpoHHast OMOIMOTEKA IO XUMHH ).

www.enauki.ru (MHTEpHET-U3IaHue 1Ji yuuTesaeh « ECTECTBEHHbIC HAYKN» ).
www.lseptember.ru (MeTogudeckas razera «IlepBoe ceHTIOps»).

www.hvsh.ru (kypHam «XuMus B IIKOJIE).

www.hij.ru (kypHan «XuMus U 5KU3HBY).
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Www.chemistry-chemists.com (371€KTpOHHBIH KypHAT « XUMHUKH U XHUMUSD))

MeTtoauyeckue pa3padoTKu:

1. «VYka3aHus BBINOJHEHHUS JTaOOPATOPHBIX PAOOT MO TUCHUIUIUHE «XUMUS»
JUISl CTYAEHTOB 1 Kypca JHEBHOW (HOpMbl OOYUECHHUS;

2. Mertoauueckue yKazaHus <«AJTOPUTM COCTABJICHUS HOHHBIX YpaBHEHHIl
peaKku» I CTYJAEHTOBY;

3. Meroauueckue yka3aHMs ~«AJITOPUTM  COCTaBJICHUS  OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX peaKkuii» s CTy1eHTOB» (2016);

4. Meroguueckue yKazaHUs «AJITOPUTM COCTABJICHHUS HM30MEPOB» IS

CTYyACHTOB»

4. KOHTPOJIb MW OILEHKA PE3VYJIIBTATOB OCBOEHUsA
JAUCHUTIJIIMHBI «XUMUSA»

KoHTpoJib M olleHKa Pe3ynbTaTOB OCBOCHHS JAUCITUIUIHHBI OCYIIECCTBIIACTCS
mpernojiaBaresieM B MPOIECCe  TPOBENCHUA  NPAKTUYECKUX  3aHIATHH U
7a00paTOpPHBIX PabOT, TECTUPOBAHMS, a TaKXKE BBIOJHEHUS OOYyYarOIIMMUCS

VMHIMBUIYaJIbHBIX 33JJaHUI TPOEKTOB UCCIICIOBAHUN.

@®opMBI U METO/ABI KOHTPOJIS U
Pe3ynbrarsl 00yueHus
OLICHKHU
(mpenMeTHBIE pe3yIbTAThI)
pe3yibTaToOB O0yUYEHHS

B pesynbrare OCBOEHUS IUCHUILIAHBI OOYYAIOIIUICS
JOJKEH MPOJEMOHCTPUPOBATh MPEIMETHBIE PE3yJIbTaThl
OCBOEHHUS y4yeOHOM qucIUIUIMHBL "XuMus'":

- c(OPMHPOBAHHOCTH MPEACTABICHUI O MeCTE€ XUMHUH B
. . OnepaTuBHBIN KOHTPOJIb!
COBPEMEHHOM Hay4yHOW KapTHHE MUpA; TOHUMaHHUE POJIU . 5
- B YCTHOM WJIM NMHCbMEHHOMN
XUMHUH B (POPMHUPOBAHUH KPYro3opa U (yHKIIMOHATbHON

dbopwme;

- TCCTUPOBAHUC

TPAMOTHOCTH YEJIOBEKAa JUIsl PpEUICHUsT MNPAKTUYECKUX
3a/1a4;

- cOopMHUPOBAHHOCTH COOCTBEHHOW TIO3UIIUHM  TI0
OTHOIIIEHUIO K XMUMHYECKOW WHOOpMAIUH, MOTydaeMoit

U3 pa3HbIX HCTOUYHHUKOB.
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- BJIaJACHHUC OCHOBOIIOJIararommumMun XUMHWYCCKUMU
MOHATUAMU, TCOPUAMU, 3aKOHAMU U 3aKOHOMCPHOCTAMMU;
YBEPEHHOC IMOJIB30BAHUC XHUMHYCSCKOH TepMI/IHOJ'IOFI/Ieﬁ u

CHMBOJIUKOH;

OnepaTuBHBIN KOHTPOJIb!

- B YCTHOW WIM INHUCbMEHHOU
(opme;

- TECTUPOBAHUE;

- POCMOTP U OLIEHKA OTYETOB
10 MPAKTUYECKUM 3aHATUSAM U

nabopaTopHBIM paboTam

- BJIQJICHHE OCHOBHBIMU METO/JaMH HAyYHOTO IMO3HAHHS,
UCTOJb3yeMbIMH B XHMHHU: HAOJIOJEHUE, ONKCAaHUE,
U3MEpeHue, OKCIEePUMEHT; yMeHue o0padaThIBaTh,
OOBSCHATH pe3yJbTaThl MPOBEICHHBIX OIBITOB M JEIaTh
BBIBOJIBI; TOTOBHOCTb M CIIOCOOHOCTB MTPUMEHSTH METO/IbI

IMO3HAaHUWA IMPU PCHICHUHA MPAKTUYCCKUX 3a1a4,

OnepatuBHBIA KOHTPOJIb:

- B YCTHOW WM INHUCbMEHHOU
opme;

- TECTUPOBAHUE;

- MPOCMOTP U OLEHKA OTYETOB
[0 MPAKTUYECKUM 3aHATHUSAM U

nabopaTopHbIM paboTam

- Cq)OpMHpOBaHHOCTB YMCHHS OaBaTb KOJIUYCCTBCHHBIC

OLICHKA W TPOBOJAWTH pPacyeThl IO XUMHYCCKUM
dbopMyIliaM U ypaBHEHUSIM;
- BJaJCHUEC TpaBUJIAMH TEXHUKH O€30MaCHOCTH MpH

HUCIIOJIB30BaHNN XUMHNYCCKHX BCIICCTB,

OnepaTUBHBIN KOHTPOJIb!

- B YCTHOW WJIM INHCBMEHHOU
opme;

- TECTUPOBAHUE;

- IIPOCMOTP M OLIEHKAa OTUYETOB
[0 NPAKTUYECKUM 3aHATUAM U

nabopaTopHbIM paboTam

HToroBelii

Qg epeHIMPOBAHHBIN 3a4eT

KOHTPOJIb -
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@OopMBI U METOJIbI KOHTPOJS U OLIEHKU PE3yJIbTaTOB OOYYEHHMs JOJLKHBI MO3BOJSATH MPOBEPATH Yy OOYYAIOIIUXCS HE

TOJIBKO CCI)OpMI/IpOBaHHOCTB INpCAMCTHBIX PC3YyJIbTAaTOB, HO W Pa3BUTUC JIMYHOCTHBIX W MCTAIIPCAMCTHBLIX PE3YJIbTATOB

oOyJeHus.

Pe3yabTarsl

OcHOBHbBIE IOKA3aTeJIH OLICHKHU pe3yJibTaTa

(I)OPMLI H METOAbI KOHTPOJIA A

(IMYHOCTHBIE U MeTanpeAMeTHbIE) OLIEHKH
JInuHOCTHBIE pe3yJIbTaThI
- YyBCTBO TOPJOCTH M YBAXCHUS K UCTOPUU U | - IPOSBICHHUE IPaKIaHCTBEHHOCTH, MATPUOTU3MA; Hurepriperanusi  pe3ysIbTaToB

JOCTHKEHUSIM ~ OTEUECTBEHHOW XHMMUYECKOM HayKW; | -  3HaHME€  WCTOPUM  CBOEM  CTpaHbl, JOCTMXKEHHH | HAOMIOJAEHUM 3a J1EeATEIbHOCTHIO

XMMHUYECKH TPAaMOTHOE MOBEJCHHUE B IPOPECCUOHATIBHON | OTEUECTBEHHBIX YUEHBIX; oOyuyarolierocss B  Ipolecce

NeSITeIbHOCTH U B OBITY IPH 0OpallleHNH ¢ XUMUYECKUMH | -  cOOJNIoieHue  MpaBuil  OE30IIaCHOro  OOpallleHUus C | OCBOCHUS o0pa3oBaTenbHON

BEILECTBAMM, MaT€pUaIaMU U IIPOLIECCAMHU; XUMHUYECKHMH BEIIECTBAMU, MATEPUAIAMH U ITPOLIECCAMHU IIPOrpamMMBl

- TOTOBHOCTb K HPOJODKEHHIO O0pa3oBaHUSA U | - IPOSBICHUE aKTUBHOW )KM3HEHHON MO3UIINH; HHrepnperanuss  pe3yJsIbTaToOB

MIOBBILLICHUS KBaJTM(pHUKALUU B U30paHHOH | - IEMOHCTpalMsi TOTOBHOCTH K CAMOCTOSATENBbHOM, TBOPUECKOM | HAOMIOIEHUH 3a JeSITeIbHOCTHIO

npoeCCHOHATBHON ~ JIeATENIBHOCTH M OOBEKTHBHOE | I€ATENILHOCTH; oOydaromierocss B IIpolecce

OCO3HAHUE POJIU XUMUYECKUX KOMIIETEHIIUN B 9TOM; - CO3HATEIbHOE OTHOIIEHUE K NIPOJOKEHUIO 00pa3oBaHUs OCBOEHUS 0o0pa3oBaTeNbHON
IIPOrPamMMBlI.

- yYMEHHE MHCIIOJIb30BaTh JOCTM)KEHUS COBPEMEHHOH | -  JeMOHcTpauuss  COPMHUPOBAHHOCTH  MMpPOBO33peHMs, | UHTepnperanyss  pe3yJabTaToB

XUMHYECKOHN HAaYKM W XHUMHUYCCKUX TEXHOJIOTHH JJIsL

MOBBILICHUS CcOOCTBEHHOTO UHTEJUIEKTYaJIbHOT O
pa3BUTHA B BBIOpaHHOM npodeccuoHaIbHON
JESTENILHOCTH;

OTBCYHAIOIICTO COBPEMCHHLIM pCaiusiaM;

- JEMOHCTpalusa HUHTEpPECAa K MOOCTHXCHUCM XUMHYECKOH

HayKH

Ha6J'IIOI[eHI/II71 3a JCATCIbHOCTBIO

oOydJarommierocss B TIporiecce
OCBOCHHUS o0Opa3oBaTeNnbHON
POTPaMMBI

METANPEeAMETHBIC PE3YJIbTAThI
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- HCIOJIb30BAHUC PA3JIMYHBIX BHIOB MO3HaBaTeILHOMI

JACATCIIBHOCTH nu OCHOBHBIX HHTCIUICKTYAJIbHBIX

orepaiuil (lIOCTaHOBKH 3a/1a4yH, (pOpMyIHpPOBaHUS TUIIO-

- IEMOHCTpAIIHS CIIOCOOHOCTEH K y4eOHO-HCCIIeI0BATEIHCKOM
U IIPOEKTHOM JIE€ATEIBHOCTH;

- HCIIO0JIB30BaHHUC Pa3JIUIHBIX METOJ0B peiCHuA

JlaGopaTopHO-TIpaKTUYECKHE
3aHATUA

CemuHapsbl

T€3, aHalM3a W CHHTE3a, CpPaBHEHUs, OOOOILIEHUS, | MPAKTHUECKUX 3a]a4; Y4eOHo-pakTUYECKUE

CUCTEMATH3AIlNH, BBISIBICHUS MPUINHHO-CICCTBEHHBIX | - HCIOJB30BAHUE PA3IMYHBIX PECypCOB IS JOCTHXKCHUS | KOHPEPEHIIUU

CBsI3CH, TMOWICKA aHAJOTOB, (POPMYIUPOBAHUS BHIBOJIOB) | TIOCTABICHHBIX IIETICH Konkypcet

JUISL  pelIeHHs] TIOCTaBJICHHOW 3a/ayd, MpUMEHEHHE Onumnuassl

OCHOBHBIX METOJIOB TMO3HaHMs (HAOIIOJACHHS, HAYYHOTO

OKCIIEPUMEHTA) NJii M3YYECHHs] Pa3IMYHBIX CTOPOH XH-

MUYECKUX OOBEKTOB M TPOILIECCOB, C KOTOPHIMHU

BO3HHUKAET HEOOXOJUMOCTh CTaJIKUBAThCS B

npodeccuoHabHOU chepe;

- HCTOJB30BaHUE  PA3TUYHBIX  HCTOYHHUKOB  JIJIsl | - TIPOBEJCHHE CAMOCTOSITEILHOTO ToMCKa xumuueckoi | [Toaroroska pedepatos,

MOJIYYCHHUS] XUMUYECKON MH(OpMalU, YMEHUE OIEHUTh | MHQOPMAIIUU C HCIOJb30BaHUEM PA3JIUYHBIX HCTOYHUKOB | JOKJIA/IOB, KypcoBoe

€e  JOCTOBEPHOCTh  MJIA  JIOCTIDKEHHS  XOpOWIUX | (Hay4HO-TIOMYJSPHBIX W3JIaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, | MPOSKTUPOBAHUE,

pe3ynbTaToOB B MPoQeccuOHANBHOM cdepe; pecypcoB UHTepHeTa); UCIIOJIb30BAaHUE  BJIEKTPOHHBIX
- HCTIOJB30BaHUE  KOMITBIOTEPHBIX  TEXHOJOTHUH  JUISl | HICTOYHHUKOB.
00paboTkn W mepemaun xumuuecko wuHpopmanuu u ee | HabmomeHue 3a  HaBbIKaMH
MIPEJICTaBICHUS B Pa3INYHbIX (hopMax; paboThI B rI00aTbHBIX,

- KpUTHYECKass OIIeHKa JIOCTOBEPHOCTH XHUMHYECKOU
uH(pOpMalKH, MOCTYTAONIEH U3 Pa3HbIX HCTOYHHUKOB;
CIIOCOOHOCTH

- ACMOHCTpalusi CaMOCTOSATCIIbBHO

KOpPHNOPAaTUBHBIX W JIOKAJIBHBIX

MH(OPMALIMOHHBIX CETHX.
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UCIIO0JIb30BaTh HEOOXOAUMYIO UH(POPMALIUIO JIJIsI BBITTOJIHEHHS
IIOCTaBJIEHHBIX Y4eOHBIX 3a/]a4;

- coOmrofeHHe  TEXHUKHM  O€30IacHOCTH,  TUTHMEHBI,
pecypcocOepexeHus, MPaBOBbIX U ITHUYECKUX HOPM, HOPM

MH(POPMALMOHHOMN 0€30MaCHOCTH
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