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[ukioBOM KOMHUCCHEH
00111e00pa30BaTENbHBIX,
TYMaHUTApPHBIX U €CTECTBEHHOHAYYHBIX
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IIpencenarens: H.M. JIannesa
«03» mas 2018,

CocraBurtens: bekerosa I'.U. npenonasarens ['BIIOY «CTAIIM um.
J.1.Ko3noBa»

Pabouas nmporpammMa yd4eOHOUM TUCIUILIUHBI «XUMUs» pa3padoTaHa B
COOTBETCTBHH C TPEOOBAHHUSIMU (eePATLHOTO TOCYIaPCTBEHHOTO
obOpazoBatenbHOTO cTanaapta (nanee — ®I'OC) cpeanero ob61IeTO 00pa3z0BaAHUS,
yTBEpKJIEHHOT0 prkazoM MunobOpaszoBanust Poccun ot 17.05.2012r. Ne 413,
denepanpHoro rocynapctsenroro cragaapta CIIO mo cnenuansroctu 09.02.02
KoMIIbIOTepHBIE CETH, YTBEPKICHHOTO MPUKa3oM MuHoOpa3oBanus Poccuu ot 28
utoiist 2014 1. Ne803.

PexoMeHaniusiMu o OpraHU3alMy MMOTYYEHUs CPEIHET0 00IIero
o0Opa3oBaHus B MpeJieiax 0CBOCHHs 00pa30BaTeIbHBIX TPOrPAMM CPETHETO
npodeccroHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOT'O OOIIETo 00pa3oBaHuUsI C
y4eToM TpeOoBaHuM (heiepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEeNbHbIX
CTaHJapTOB M MOJy4YaeMOM CHEUaTbHOCTH WU IPOdECcCHr CpeHEro
npodeccruoHaibHOro oopa3zoBanus (muckMo JlemapraMeHnTa rocy1apCTBEHHOM
NOJIUTUKH B cpepe moAroToBku padbouux kaapos u 110 Munob6pnayku Poccuu ot
17.03.2015 Ne 06-259).

[TpumepHoO# TporpaMMbl Y4€OHOM TUCIUILTMHBI « XUMUS IS
npodeccruoHaIbHBIX 00pa30BaTEIbHBIX OPraHU3AINA, PEKOMEHI0BAHHON
@denepalbHBIM TOCYJaPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepaibHbIi
WHCTHTYT pa3BuThs odpaszoBaHus» (nanee — DI'AY «OUPO») B kauecTBe
MPUMEPHON TTPOTPAMMBI JUIsl peau3aiii OCHOBHOM MPOo¢deCcCHuOHATbHON
obpazoBaTenbHO# iporpamMbl CITO Ha 6a3e ocHOBHOTO 0011ero 00pa3oBaHus ¢
MOJIYYCHHEM CpeHero oomero oopazoanus, mpoTokosn Ne 3 ot 21 utons 2015r.,
peructpanmoHHbiii HoMmep perieH3uu Ne 371 ot 23 urons 2015 r. ®T'AY «DUPO».

C yuerom [IpumepHON OCHOBHOM 00pa30BATEIBHON MPOTPAMMBI CPETHETO
o01mero oopazoBanusi, 0JOOpEHHO perieHrneM GeaeparTbHOTO yueOHO-
METOJIUIECKOT0 00BEAMHECHHUS 10 00IIeMy 00pa30BaHUIO (IPOTOKOJ OT 28 HIOHS

2016 1. Ne 2/163).
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1. MACIOPT IPOT'PAMMBI YUYEBHON JUCIIUILJIUHBI
«XumMua»
1.1. Ob61acTh NpUMeHEeHUsI NPOrpaMMbl Y4eOHOI AUCHUTITTHHBI

Pabouas nporpamma yueOHOM TUCHUIIIUHBI «XHUMHUSI» SBISETCS YaCThIO
[IPOrPaMMBI IIOJATOTOBKHU CIIELIUATIMCTOB CPEAHErO 3BEHA TEXHUYECKOIO
npoduis cpeaHero npodeccCuoHaIbHOTO 00pa3oBaHUsI.

CocraBieHa Ha OCHOBE IPUMEPHON MPOrpaMMbl Y4eOHON AUCIUIUIMHBI «XUMUS»
JUISI CIEIIMAJIbHOCTEH CpeiHero NpoecCuoOHaNIbHOTO 00pa30BaHMs TEXHUYECKOTO

npoduist (6a30BbIi YPOBEHB ).

1.2. Mecto y4yeOHoi qucuuminabl B cTrpykrype IHIICC3
VYyeOHas nucuuruimHa «XUMUS»  SBJSIETCS TUCHUILUIMHON 00111e00pa30BaTEILHOTO
y4eOHOT0 ITUKJIa B COOTBETCTBUU C TEXHUUYECKUM MpoduiieM nmpodhecCuOHATBHOTO
oOpa3zoBaHus.

YyebHas nucHUIUIMHA OTHOCHTCS K mpeameTHoi obsactu ®I'OC cpemnero
o01rero o0pa3oBaHUsl €CTECTBEHHBIE HAYKH 00IEl M3 0053aTeIbHBIX MPEeIMETHBIX
obJacTet.

VYpoBeHnb ocBoeHUs yueOHON AUCIUIUTMHBI B cOOTBeTCTBUU ¢ PI'OC cpennero
obmrero oOpazoBaHust 0a30BBIi.

Peanuzanms  comepkaHust ~ y4yeOHOM — AUCIHUIUIMHBI  TPEANOJaraer
COONIO/IeHNEe TMPHUHIMIA CTPOrod MPEEMCTBEHHOCTH IO OTHOIICHHIO K
CoJIep KaHMI0 Kypca «XHUMHI» Ha CTYIIEHM OCHOBHOTO 00111eT0 00pa3oBaHUsl.

B 10 xe BpeMms y4yeOHas AUCIUIUIMHA «XHUMHSI» JJIs MPOPECCUOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHU3alnii 00J1a1aeT CAMOCTOATEILHOCTHIO U IIETHHOCTHIO.

PaGouas mporpamma y4eOHOM  MUCHUIUIMHBI  «XUMUSI» UMeeT
MEXIPEIMETHYIO CBS3b C 00Ie00pa30BaTEIbHBIMU yUCOHBIMHU JTUCITUTUTTHAMHU
BCETO €CTECTBEHHO-HAYYHOTO IUKJIA U TPOPECCHOHATBHBIMU AUCITUTUITMHAMH.

N3ydenne y4yeOHON MUCHUIUIMHBI «XHUMHS» 3aBEPIIACTCS MPOMEKYTOUHOU
aTTecranen B dopme ouggepenyuposannoco 3auema B pPaMKaX OCBOCHHS

[TICC3 na 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHMUs.



1.3. Ilnanupyemblie pe3yJabTAThl OCBOCHHUS Y4eOHOM TN CIUNINHBI
OcBoeHue cojaepkaHusi Y4eOHOW NUCUUIUIUHBI XUMUS o0ecrnieurBaeT
JOCTH>KEHUE CTYACHTaMU CIEAYIONIUX Pe3yJdbTATOB:

JAUYHOCHIHBIX:
YyBCTBO TOPJOCTM M YBAXKEHUS K HUCTOPUU U  JOCTHUIKEHUSIM
OTE€YECTBEHHON XMMHUYECKON HAayKH; XUMHYECKU IPAMOTHOE MOBEACHHUE B
npoecCUOHaIbHOM JeATEeIbHOCTH © B OBITY mnOpu OOpalieHuu C
XUMHYECKUMU BEUIECTBAMHU, MaTepUaAIaMH U MPOIeCCaMu;

TOTOBHOCTh K MPOAOHKEHUIO 00pa30BaHMS U MOBBIIICHUS KBaTU(PUKALINH
B u30paHHO MNPOPECCHOHAIBHON JAESTENIbHOCTH U OOBEKTUBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIETEHIIUN B 3TOM;

YMEHHE HCIOJIb30BaTh JAOCTUXKEHUS COBPEMEHHOM XMMUYECKON HAayKH U
XUMHYECKUX TEXHOJIOTUM LTSt MOBBILICHUS COOCTBEHHOI'O
UHTEJJICKTYaJIbHOTO  Pa3BUTHS B  BBIOPAaHHOW  MpodecCHOHATBHON
NEesITeIbHOCTH;

MemanpeomemHuvix:

UCIIOJIb30BAHUE PA3JIMYHBIX BHUIOB I103HABATEIILHOW JEATEIBHOCTH U
OCHOBHBIX  HHTEJUIEKTYaJIbHBIX  omepanuid  (IOCTAaHOBKH  3aJayH,
dbopMynupoBaHUs TUTIOTE3, aHAIM3a U CHHTE3a, CpaBHEHUs, 0000IICHMS,
CUCTEMATHU3allUK, BBIABICHUS NPUYMHHO-CIEACTBEHHBIX CBS3€H, MOUCKA
aHaioroB, (OPMYJIHPOBAHUSA BBIBOJOB) IS PELIEHUS [OCTaBICHHOU
3a/layd, TPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUA (HaAOIIOEHNUS,
HAy4YHOT'0 HKCIIEPUMEHTA) JUISl U3YUYEHHS PA3IMYHBIX CTOPOH XUMHUYECKUX
O00BEKTOB U TMPOIIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOJIUMOCTH CTa-
KUBaThCA B IpodeccronanbHol chepe;

UCIIOJIb30BAHUE PA3JIMYHBIX HCTOYHHKOB JJIS TOJYYEHHUS XUMHUYECKOM
uHbOpMAIK, yMEHHE OIICHUTh €€ JOCTOBEPHOCTh IS JOCTHXKEHUS
XOPOIIUX Pe3yabTaTOB B IpodeccruoHaabHoM chepe;

* NPEOMEMHDBIX

c(hOpMHUPOBAHHOCTh TMPEACTABICHU O MECT€ XHMHH B COBPEMEHHOU
HAyYHOM KapTWHE MHUpA; MOHWMAaHHWE PO XUMUU B (POPMHUPOBAHUU
Kpyrozopa u (GyHKIMOHAIBHOM TIpaMOTHOCTH YEJIOBEKa [JIsi pPElIeHUs
NPaKTUYECKUX 3a]1ay;

c(hOpMHUPOBAHHOCTH COOCTBEHHOW TO3HUITMH MO OTHOIICHUIO K XUMUYECKOU
nH(popMaIm, NoJy4aeMoi U3 pa3HbIX HCTOYHUKOB,

BJIAJICHUE OCHOBOIOJATAIONMMHA XUMUYECKUMU TOHATUSIMU, TEOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJb30BaHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMUKOM;



BJIAJICHUE OCHOBHBIMH METOJIaMHU HAYYHOT'O ITO3HAHMS, UCIIOJIb3yEMBIMU B
XUMHUHU: HaOJMIOIEHUEM, OINMCAaHUEM, M3MEPEHUEM, 3SKCIEPUMEHTOM;
yMeHHe o0pabaTbiBaTh, OOBSICHATH PE3YNbTaThl NMPOBEACHHBIX OMBITOB U
Jenath BbIBOJABI, TOTOBHOCTh M CIOCOOHOCTh MPUMEHSTh METOAbI
NO3HAHUSl TMpPU PEHICHUH NPAKTUYECKUX 3ajay; CcPOPMUPOBAHHOCTD
YMEHUS NaBaThb KOJIMYECTBEHHBIE OLIEHKH W IPOU3BOAUTH PACUETHI IO
XUMHYECKUM (OpMyJIaM U YpaBHEHUSM;

BJaJICHHE TMpaBUJIAMU TEXHUKMA OE€30MacCHOCTH MpU HCIOJIb30BAHUU
XUMHUYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh  COOCTBEHHOM  MO3MIIMM 1O  OTHOIICHUIO K
XUMHYECKOW MHPOPMALIMH, MTOTYy4aeMON U3 Pa3HbIX UCTOUHUKOB.

OcBoeHne coaepkaHusi y4eOHOW JUCIUIUIMHBI «XUMHUA» o0OecTeyrBaeT
dbopMupoBaHUE M Pa3BUTHE YHUBEPCAIBHBIX YUEOHBIX JICUCTBUNA B KOHTEKCTE
IPEEMCTBEHHOCTH (POPMUPOBAHUS OOITUX KOMITETESHIIHA.

Buabl yHuBepcajbHbIX y4eOHbIX O0mme KoMIeTeHIIUN
aecTBU (B coorBercTBHM ¢ PI'OC CIIO no
CNeNUATBLHOCTH)
JIMYHOCTHBIE OK 1. [loHumaTe CyIHOCTb U COLIMAIIBHYIO

3HAYUMOCTb CBOEH Oynyiei npodeccuu,
MPOSIBIISITh K HEM YCTOMYUBBIN MHTEPEC.

OK 3. [TpuHuMaTh penieHus B CTaHJAPTHBIX U
HECTaHJIAPTHBIX CUTYaLUAX U HECTU 332 HUX
OTBETCTBEHHOCTb.

OK 8. CaMOCTOSTENBHO ONPENETATh 3a/1a4n
npodeccHoHaNTbHOTO ¥ TUYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CaMOOOPa30BaHUEM, OCO3ZHAHHO
IUTAHUPOBATh MOBBINIEHUE KBATU(PUKAIIUH.

o0ecrneynBarT OCHHOCTHO-CMBICJIOBYIO
OPUCHTALIUIO o6yqafom1/1xca N OPUCHTAIIUIO B
COOHAJIBHBIX POJIIX KW  MEKIMYHOCTHBIX
OTHOIICHUAX

PerynsiTuBHbIe OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO
NeSITebHOCTD, BEIOUPATh TUIIOBBIE METOJIBI U
CrocoOBbl BHIMOJIHEHUS MTPO(eCCHOHANIBHBIX 3a]1ad,
OILICHUBATh UX 3P(PEKTUBHOCTh U KAYECTBO.

OK 3. [IpuHuMaTh pemieHys B CTaHAAPTHBIX U
HECTAHJAPTHBIX CUTYaLUsIX U HECTU 32 HUX

1eJIenoiaraHue, TIaHUPOBaHKE,
MPOTHO3UPOBAHKE, KOHTPOJIb (KOPPEKIIUS),
CaMOpETYJISIIHs, OlleHKa ( 00eCTIeYnBaOT
OpraHu3aIUI0 00YYAIOIIMMHUCS CBOCH
y4eOHOM e TeIbHOCTH)

OTBETCTBEHHOCTb.

Ilo3naBartenbHbIC OK 4. OcymiecTBasATh NOUCK U UCIIOJIB30BaHUE
uHpOopMannu, HeoOX0AUMOM 11t 3P PEKTUBHOTO

o0ecreunBaroT HCCIIEI0BATEIBCKYIO (popmaiun, A A 5hh
BBINOJIHEHHS TPO(eCCHOHANIBHBIX 33/1ad,

KOMIETEHTHOCTb. YMEHHE paboTaTh ¢

N npo(eCCHOHATBLHOTO ¥ IMYHOCTHOTO PAa3BUTHS.
uHpopmanuen

OK 5. HMcnonb3oBaTh MHGOPMAITHOHHO-




KOMMYHHKAIIHOHHBIC TEXHOJIOTUU B
npodeccHoHaTBEHOM e TEIILHOCTH.

OK 9. OpuentupoBarhCsi B yCIOBUSIX YaCTOU
CMEHBI TEXHOJIOTHH B MPOQecCHOHATEHON
JeSITeTbHOCTH.

KOMMyHI/IKaTI/IBHbIe

00eCreYnBarOT COMMAILHYI0 KOMIICTCHTHOCTh
N y4eT NO3ULHU JPYrux JIIOAECH, yMEHHE
ClIyliaTb M BCTyIIaThb B AWaJIOT, y4aCTBOBAThH B
KOJUIEKTUBHOM  OOCYXICHUHU npo0Jem,
B3aMMOJICMCTBOBATb M  COTPYJHHUYATh CO
CBCPCTHUKAMHU W B3POCJIBIMU

OK 6. PaboTaTh B KOJUIEKTUBE U KOMaH]IE,
3(pPeKTUBHO 00IATHCS C KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEIAMU.

OK 7. Bpatb Ha ce0s1 OTBETCTBEHHOCTH 3a padoTy
YJICHOB KOMaH bl (TTOTYMHEHHBIX), 32 PE3YJIbTaT
BBITIOJTHEHHS 3a/IaHU M.

1.4. Kosn4ecTBO 4acOB HA OCBOEHHE NMPOTrPaAMMBbI Y4eOHOH JUCHTUNIMHBI

OO6s3aTenpHas ayAuTOpHAs yueOHas Harpy3Ka o0yJaromierocs /8 4acos;

B Tom umcne yacoB BapuaTHBHO#N YacTu y4ueOHBIX 1UKIOB [/IICC3 ne

npeodycmompeHno.




COJIEP’KAHUE YYEBHOM JUCIUILJIUHBI U
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O6beM yueOHOM QTMCUUNIMHBI M BU/bI Y4eOHO# padoThl

Buja yueOHoi# padoThI O0bem yacoB
Oo6s13aTesIbHAA AYAUTOPHAA yueOHAasi HATPY3Ka (BCero) /8
B TOM YHCJIE:
71a60paTOPHBIC 3aHATUS 20
MPAKTUYECKUE 3aHATHS 16
KOHTPOJIbHBIE pabOThI 1

IIpomesicymounas ammecmayus 6 hopme ougpghepenuyupoeannozo 3avema

[IpodunbpHOE M3ydeHNEe 001Ie00pa3oBaTeIbHON YUeOHOM JUCITUIIINHBI « X MU
OCYIIECTBIIICTCS YaCTUYHBIM IIepepacipeeicHueM yaeOHBIX YacOB U 0TOOPOM
TUIAKTHUECKUX CAMHUIL B 3aBUCUMOCTH OT BaXKHOCTH TEM I10 CIICIMAIIBHOCTH




2.2. TemaTu4eckuil IJIaH U Coep:KaHUe Y4eOHOH TMCIUNINHBI

HanmenoBanme Conepxxanue yueOHOro MarepuaJa, J1adopaTopHbie U XapakTepucTHKAa OCHOBHBIX BUJI0B O0bem YpoBenb
pa3aesioB M TeM NPaKTH4ecKue padoThl, CAMOCTOSITeIbHasI padoTa yueOHOI 1esiTeJIbHOCTH CTY/IeHTOB 4acoB OCBOEHUS
o0yuyarimuxcsi
Brenenne 1
Pazoen 1. Obwan u 37
HeopzanuyecKas
Xumus
OcHoBHbIE IOHATHSI XUMHH. BemiecTBo. AToM. DopMyIMpOBaHUE 3aKOHOB COXPaHEHHUS 4

Tema 1.1. OcHOBHEIE
IIOHSTHUS 1 3aKOHBI

Mounekyna. XuMUYeCKH 37IEMEHT. AJTOTPOTIHSL.
IIpocThie 1 ciokHbBIC BemecTBa. KauecTBEHHBIN U
KOJIMYECTBEHHBIN COCTAaB BEIIECTB. XUMUUECKHUE 3HAKH
1 popmynel. OTHOCUTENTEHBIE aTOMHAS 1 MOJIEKYJISIPHAS
Maccrl. KommdgecTBo BeliecTna.

OcHoBHbIE 3aK0HBI XUMUH. CTexunomeTpus. 3aKOH
COXpAaHEHUS MacCChl BEIECTB. 3AKOH MOCTOSTHCTBA
COCTaBa BEILIECTB MOJICKYJIIPHOU CTPYKTYphI. 3aKOH
ABOTaIpO U CIAEJACTBUS U3 HETO.

Ilpogpunvuvie u npocheccuonanvrno 3nauumoie
INIEMEHMbL COOEPHCAHUA. ATUTOTPOTIHBIC MOAU(PUKAIIHI
yriiepoja (aiamas, rpadur), Kucaopoa (KHCIOpoI,
030H), 0JIoBa (cepoe u 6enoe 0710B0). [loHsTHE O
XUMHUYECKON TEXHOJOTUH, OMOTEXHOJIOTHUU 1
HAHOTEXHOJIOTUH.

JIaGopaTopHble pabOThI
ITpakTuyeckas pabora

MAacChl BEIIECTB U MOCTOSTHCTBA COCTaBa
BEIIECTB.

YcraHoBKa TPUUMHHO-CIIEACTBEHHOM CBS3U
MEXTy COACp)KaHUEM 3THX 3aKOHOB H
HaIlMCaHUEM XUMHUUYECKHX (HOpMyT U
YpaBHEHHH.

OTpaxeHre XMMUYECKUX MPOIIECCOB C
MOMOUIBIO YPABHEHU XUMUYECKUX PEAKIUIA
YcTraHoBKa 3aBUCUMOCTH MEXIY
KauyeCTBEHHOM M KOJIMYECTBECHHOM
CTOPOHAMU XUMHUYECKUX OOBEKTOB H
MIPOLIECCOB.

Pemienue pacyeTHbIX 3a/1a4 0 XUMUYECKUM
dhopMyIlIaM U ypaBHCHUSIM

OObscHEHNE XUMUYECKHUX SIBJICHUH,
MIPOUCXOSIINX B IPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE.

OmnpeaeneHne BO3MOXKHOCTESH IPOTESKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IUUHBIX
YCIIOBUSIX.

CobmtoieHne MpaBU YKOJOTHIECKH
rPaMOTHOTO MOBEJIEHUS B OKPYKAIOIIEH
cpene.

OlneHKa BAUSHUS XMMUYECKOTO 3arpsi3HEHUS




1 Pacuersl o xuMudeckum popmysaM U ypaBHEHUSIM

OKpY>KAIoIel Cpe/ibl Ha OPraHu3M YeJ0BeKa
U JIpYTHe )KUBbIC OPraHU3MBI.

CoburoieHue mpaBuil 6€301MacHOTO
oOpamieHus ¢ TOpIOYUMHU U TOKCUIHBIMA
BEIIECTBAMHU, J1a00PaTOPHBIM
obopynoBanuem. [loarotoBka pacTBOpoB
3aJJaHHOM KOHIIEHTPAIMX B OBITY U HA IPO-
U3BOJICTBE.

Kputnueckas onieHka 10CTOBEPHOCTH
XUMUYECKON MH(pOpMaIuH, OCTyHaroe u3
pa3HBIX HCTOYHUKOB

o




Tema 1.2.
Ilepuoanyueckuii 3aKOH
u [lepuoanueckas
CHCTEeMa XHMHYCCKHUX
anemenToB 1. 1.
Meuneneesa u
CTPOEHHE aToMa

[lepuoauueckuii 3akon [[.M. MenneneeBa. OTkpbITHE
J.N.MenneneeBbiM [lepronueckoro 3akoHa.
[Tepuomuueckwnii 3akoH B popmymuposke 1. U.
Menpeneena.

[Tepromuieckast Ta0JIMIa XUMHYECKUX SIICMEHTOB —
rpaduueckoe oToOpakeHNnEe ePUOAMIECKOTO 3aKOHA.
CtpykTypa nepuoauveckoi Tabaubl: IEPHO bl (Majbie
1 OoJibIIKe), TPYIIILI (TJIaBHAS M TOOOYHAs).

Crpoenue atoMa u Ilepuoanueckuit 3akoH
J..MengeneeBa. ATom — ciioxHasi yactuia. SAapo
(IpOTOHBI U HEUTPOHBI) U AIEKTPOHHAS 000JIOUKA.
N3oTtombl. CTpoeHue 27IeKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MaJIbIX Mepuo10B. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK ATOMOB AJIEMEHTOB OOJIBIITUX
MepHoJIOB (MepexoHbIX deMeHToB). [lonarue 00
opOuTasx. S-, p- u d-opouranu. DIEKTPOHHBIE
KOH(pUTypal1 aTOMOB XUMUYECKHUX 3JIEMEHTOB.
CoBpemennas hopmynupoka [leproanaeckoro 3akoHa.
3nauenue [leprnoanueckoro 3akoHa u Ilepuoanueckoit
CHUCTEMBI XUMHUUeCKHX dieMeHToB [[.M.MenneneeBa aiist
Pa3BUTHS HAYKU U IOHUMAHUSI XUMUYECKOM KapTHUHBI
MHUpa.

Ilpocunvuvie u npogheccuonanvno 3nauumvie
nemenmsl cooeprycanus. PagyoakTUBHOCTb.
Hcnonb3oBanue painoakTUBHBIX H30TOIOB B
TEXHUYECKUX LIeJsIX. PEHTreHOBCKOE U3NyUEeHHE U €ro
WCI0JIb30BaHUE B TEXHUKE U MEIUIIMHE.
MonenupoBaHue Kak METOJ1 IPOTHO3UPOBAHHUS
CUTYaIlMU Ha MPOU3BOJICTBE

YcTaHOBKa 3BOJIIOLUOHHON CYIIIHOCTH
MEHJIEJIEEBCKOM U COBPEMEHHOMN
(GOpPMYITUPOBOK MEPUOTUIECKOTO 3aKoHA J].
N. Menneneea. O0bsicHeHHE (PH3UIECKOTO
CMBICJIa CUMBOJIUKH TIEPUOTUIECKOM
TaOIUIIBl XUMHYECKUX dJ1eMeHTOB JI. 1.
MenpeneeBa (HOMEpOB 3JIEMEHTA, IEPUOAA,
TPYIIBI) U YCTAaHOBKA MPUYUHHO-
CJICICTBEHHOU CBSI3M MEX]Iy CTPOCHUEM
aToMa M 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOMCTB 3JIEMEHTOB U 00pa30BaHHbIX UMU
BEIIIECTB B MEpUOaX U TPyIIax.
XapakTepucTrKa 3JIEMEHTOB MAJIbIX U
OOJIBIIINX TIEPUOJIOB TIO UX TOJIOKECHHIO B
[Tepuonnueckoit cucreme JI. 1. Menaeneena
Hcnons3oBanne B yaeOHOU U
npodeccnoHaNbHOM e TEIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKH.
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Ilpakmuueckas paboma
1 CocraBnenue >IeKTPOHHBIX (OPMYIT U TpapuUecKux
CXEM, 3aIl0JIHEHUE UX AIEKTPOHAMHU

Jlabopamopnas paboma

Konmponsnas paboma

Tema 1.3. Ctpoenue
BEIECTBA

HNonnas xumudeckas cBs3b. KatnoHbl, nX 00pa3zoBaHue
13 aTOMOB B pe3ysibTaTe MpoIecca OKUCICHUs. AHUOHBI,
ux oOpa3oBaHKE U3 aTOMOB B pe3ysbTaTe Mpoliecca
BOCCTaHOBJIeHUs. IOHHAs CBSI3b KaK CBA3b MEXKIY
KaTHOHAMH ¥ aHMOHAMH 3a CUET AJIEKTPOCTATUIECKOTO
npuTshKenus. Kiiaccudukanust HOHOB: IO COCTaBy,
3HAKY 3apsja, HAUTHYUIO TUAPATHON 0000uku. MoHHBIE
KpucTauTnaeckue pemerku. CBOWCTBA BEIIECTB C
WOHHBIM THUIIOM KPUCTALTUYECKON PEIIeTKH.
KoBanentHas xuMuueckas CBsi3b. MexaHu3m
00pa3zoBaHus KOBAJICHTHOU CBsI3M (0OMEHHBIN 1
JIOHOPHO-aKIENTOPHBIN). DIIEKTPOOTPUILIATEIIHHOCTD.
KoBaneHnTHbI€ MOJIApHAs U HEMOJISIPHAS CBS3H.
KpaTHOCTh KOBaJICHTHOM CBSI3U. MOJICKYJISIpHBIC U
aTOMHbIE€ KpUCTaJUIMYECKHE perieTku. CBoNCTBa
BEIIECTB C MOJICKYJSPHBIMA U @TOMHBIMU KPUCTAJUIN-
YECKMMHU PEIIETKAMH.

Meranuueckas cBsizb. MeTannyeckas
KpHUCTAJUIMYECKasl PeIIeTKa U MeTaUTMYeCcKast
XUMHYECKas CBs3b. PU3NYECKUE CBOMCTBA METAJIIIOB.
ArperaTHble COCTOSIHUSI BELIECTB U BOJOPOIHAS CBS3b.
TBepaoe, KUAKOE ¥ ra3000pa3HOE COCTOSHHUS BEILIECTB.
[Tepexon BelecTBa U3 OJIHOIO arperaTHOrO COCTOSHUS B
npyroe. BonopoHast CBA3b.

UucTteie BemecTBa 1 cMecH. [IoHaTHe 0 cMecu BelEeCTB.
I'omorenHsie u rereporeHHbie cmecu. CocTaB cMecei:
00bEeMHas ¥ MacCoBasl JI0JM KOMIIOHEHTOB CMECH,
MaccoBast J10J1s1 IPUMECEH.

YMeHue 1aBath onpeaesieHue U ONepupoBaTh
CJIEYIOIUMH XUMHUYECKUMHU TTOHATHSIMHU:
BELIECTBO, XUMUYECKUHN IJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAs U
MOJIEKYJIIpHAsl Macchl, HOH, AJJIOTPOIHS,
M30TOTIbI, XUMUYECKasl CBSI3b,
ANEKTPOOTPULIATENBHOCTD, BaJICHTHOCTD,
CTEeNeHb OKHUCIIEHUS], MOJIb, MOJIIPHAs Macca,
MOJISIpHBIM 00BEM ra3000pa3HbIX BELIECTB,
BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUs Y CTaHOBKA
3aBHCHUMOCTH CBOWCTB XHMHUYECKUX BEILIECTB
OT CTPOEHUS aTOMOB 00Pa3yIOIIUX UX
XMMHMYECKUX JIEMEHTOB. XapaKTEePUCTUKA
BAXHEHIINX TUIIOB XUMUYECKUX CBA3EH U
OTHOCHUTEJIBHOCTH 3TOW TUIIOJIOTUH.
OOBbsicHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa M CTPOCHUS KPUCTAITINYECKUX
PELIETOK.

Hcnonp3oBanue B yaeOHOM 1
npodeccCHOHATBHOMN 1S TETbHOCTH
XMMHYECKUX TEPMUHOB U CHMBOJIMKHU.
OtpakeHne XuMUYECKUX IIPOLIECCOB C
MIOMOUIBIO0 YPAaBHEHUIN XUMUUYECKUX PEAKLIUI
Hcnosib30BaHnEe KOMIIBIOTEPHBIX TEXHOJIOTUH
U1t 00pabOTKU U Mepelauil XUMUYECKO
UH(OPMALIUU U €€ TIPE/ICTABICHUS B pa3-
JUYHBIX popmax
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Hucnepcusle cucreMsl. [loHsTHE O MUCTIEPCHOM
cucteme. [lucnepcHas ¢da3a U AUCTIEPCHOHHAsS Cpefa.
Knaccudukanus nucnepcusix cucreM. [lonstue o
KOJUUIOMJIHBIX CHUCTEMaX.

Ilpocpunvuvie u npogheccuonanvno 3nauumole
371emenmol cooeprcanus. 110JISIpHOCTD CBSI3U U
noJsipHoCTh MosieKyibl. Konaencarus. TexyuecTs.
Bosronka. Kpucramnuzanus. Cyonumanus u
necyonumanysa. AHOMaNUU (U3UIECKUX CBOMCTB BOJIBI.
Kunkue kpuctauibl. MuHepasibl ¥ TOPHBIE OPOJIBI KaK
MIPUPOJIHBIE CMECU. DMYIIbCUH B CYCTIEH3HMH. 301 (B
TOM uucie aspo3onn) u reiu. Koarynauus. Cunepesuc.

YcTraHoBKa 3aBUCHUMOCTH MEXIY
KaueCTBEHHOM M KOJIMYECTBECHHOM
CTOPOHAMH XUMHYECKUX OOBEKTOB H
ITPOIECCOB.

Pemienne pacyeTHBIX 3a/1a4 IO XUMUYECKUM
dhopMyIlIamMm U ypaBHECHHUSIM

OOBscHEHNE XUMUUECCKHUX SIBJICHUH,
MIPOUCXOISIINX B PUPO/IE, OBITY U HA
MIPOU3BO/ICTBE.

Onpenenenne BO3MOKHOCTEH TPOTEKAHUS
XUMUYECKUX MTPEBPAIICHUHN B PA3THUIHBIX
YCIIOBUSIX.

Co0mrofeHne mpaBuil SKOJIOTHUECKHI
rPaMOTHOTI'O MOBEJICHUS B OKPYKAOLIEH
cpene.

O1neHKa BIUSHHAS XUMUYSCKOTO 3arps3HEHUS
OKpY’Kalollel Cpelibl Ha OPraHu3M YeJIOBEKa
1 Ipyrue )KUBbIC OPraHu3Mbl.

[ToaroToBka pacTBOpOB 3aJJaHHOU
KOHIICHTPAIMX B OBITY U HA TPOU3BOJICTBE.

Ilpaxmuueckas paboma

Jlabopamopnan paboma
Konmponvnasa paboma
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Tema 1.4. Bona.
PacTtBopbI.
DNEKTPOIMTHYECKAS
JTUCCOTTHAITHS

Bopna. PactBopel. PactBopenue. Bona kak

pactBopuTeb. PacTBopuMocTh BemecTB. HackieHHsle,

HCHACBIIICHHBIC, IICPECHIIICHHBIC PACTBOPLI.

3aBUCUMOCTb PACTBOPUMOCTH T'a30B, KUIKOCTEH 1

TBCPAbIX BECUICCTB OT PA3JIMYHBIX q)aKTOpOB.
MaccoBast 10Jis paCTBOPEHHOTO BEIIECTBA.

DNEKTPOTUTHYECKAs JUCCOLHMAINS. DJICKTPOJIUTHI U
HE3JICKTPOUTHI. DJIEKTPOTUTHYESCKAS JUCCOIHAITHS.
MexaHu3Mbl 3JIEKTPOIUTHYECKON JUCCOUALINH TS
BEIIECTB C Pa3JWYHBIMU TUIIAMHU XUMUYECKOU CBSI3U.
I'mapatupoBaHHbIE U HETHAPATUPOBAHHBIE HOHBI.
CreneHb 3JeKTPOIMTHIECKON qucconnanui. CHIIbHBIE U
ciabbie AMeKTpoauThl. OCHOBHBIE TIOJIOKEHUSI TEOPUH

AICKTPOJIUTHICCKON qucconranui. KuciaoTel,
OCHOBAHUS M COJIA KaK AJICKTPOJIUTHI.

YMeHue 1aBath ONpeIesieHHe U ONepUPOBATH
CJICIYIOIIUMH XUMHYCCKHUMU TTOHATUSIMU:
pacTBOPBI, AMEKTPOJUT U HEAIEK-TPOJIUT,
ANEKTPOIUTHYECKAS TUCCOIHAITHS,
OKHCJIUTEIb U BOCCTAHOBUTEJIb, OKUCIICHUE U
BOCCTaHOBJICHHUE, TEIUIOBOM 3 (EKT peak-
IIUU, CKOPOCTh XUMHYECKOHN PEaKIlnu,
KaTann3, XAMHYECKOe paBHOBECHE,
DopMyITHPOBKA OCHOBHBIX MTOJIOKCHHN
TEOPHUH DIEKTPOJMTHICCKON TUCCOIUATIN 1
XapaKTEPUCTHKA B CBETE ITON TEOPUU
CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUUECKHX
COEIUHEHUI.

Hcnonws3oBanue B yaeOHOU 1
poeCCHOHATBHON JEATETLHOCTH
XUMUYECKUX TEPMHUHOB U CHMBOJIMKH.
OTpakeHHEe XUMHYECKHX MTPOIIECCOB C
MMOMOIIBI0 YPABHEHNHM XUMHUYCCKUX PEaKIUN
[IpoBeneHne caMOCTOATEILHOTO TTOMCKA
XUMHYECKON HH(POPMAIIUH C
WCIT0JIb30BAHUEM PA3JINYHBIX HCTOYHHKOB
(HayYHO-TIOMYJISIPHBIX M3aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Huteprera). Mcnonp3oBaHue
KOMIIBIOTEPHBIX TEXHOJIOTUI JUIsl 00pabOTKH
U TIepeIaun XMMUYCCKON HH(OPMAIUH U ¢
MIPE/ICTABJICHHS B PA3IUYHBIX (hopMax
YcTaHOBKa 3aBUCUMOCTH MEKTY
KaueCTBEHHOMW U KOJIMYECTBEHHOM
CTOPOHAMH XUMHUYECKHX OOBEKTOB U
MPOIIECCOB.

OOBsICHEHNE XUMUYECKUX SBICHUH,
MPOUCXOSIINX B IPUPOJE, OBITY U Ha
MIPOU3BO/ICTBE.
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OrnpezeneHre BO3MOXKHOCTEN TPOTEKaHUS
XUMUYECKUX IIPEBPAILECHUN B PA3TIMYHBIX
YCIIOBHSIX.

Co0mroieHre TTPaBIT SKOJIOTHYSCKH
rPaMOTHOT'O MOBEAECHUS B OKPYKAIOLIEH
cperne.

OIIGHKa BJIMAHUA XUMHUYCCKOI'0 3arpsA3HCHUA
OKpYXKalolel cpeibl Ha OPraHu3M YeJIoBeKa
U Ipyrue )KUBbIE OpraHUu3MBIL.

Cobmoierune mpaBwI 6€30T1aCHOTO
oOpalieHus ¢ TOPIOYUMHU U TOKCUYHBIMHU
BEII[ECTBAMH, JJAOOPATOPHBIM
obopynoBanuem. [ToarotoBka pacTBOpOB
3a/laHHOM KOHLIEHTpAllUU B OBITY U Ha Mpo-
W3BOJICTBE.

Kputndeckas onieHKa JOCTOBEPHOCTH
XUMUYECKON MH(pOpMaIH, OCTyHaroeH u3
pa3HBIX UCTOYHUKOB

Jlabopamopnasa paboma

1 (Peakuust nonHoro ooMeHa)

2 (UcnpiTanue pacTBOPOB UHAUKATOPOM)
Ilpakmuueckaa padoma

1 CocraBneHue ypaBHEHUH peakiuii B MOJICKYJISAPHOI
HOHHOU (hopme

2 Pemienue 3a7ia4 Ha HAXOXKJCHHE MACCOBOM JTOJIU
BEIECTBA

RPN R RN

Tema 1.5.
Knaccuduxarus
HEOPraHUYeCKUX
COCJIMHEHHUHN U UX
CBOICTBA

Kucnote! u ux cBoiictBa. KHUCIIOTBI KakK 31€KTPOJINTHI,
UX KiaccuuKalus Mo pa3inyHbIM MpU3HAKAM.
XHUMUYECKUE CBOWCTBA KUCIIOT B CBETE TEOPUHU
ANEKTPOIUTUYECKOH nucconnanuu. OCOOEHHOCTH
B3aMMOJICUCTBHS KOHLICHTPUPOBAHHON CEPHOM U
a30THOU KHUCTOT ¢ MeTaiaMu. OCHOBHBIE CTIOCOOBI
MOJIYYE€HUS] KUCIIOTBI.

Hcnonb3oBanue B yueOHOM U
poeCCUOHAITBHON JIEATETLHOCTH
XUMUYECKNX TEPMHUHOB U CUMBOJIMKH.
YcTraHoBKa 3aBUCHUMOCTH MEXIY
KaueCTBEHHOM M KOJIUYECTBEHHOM
CTOPOHAMH XUMHYECKUX OOBEKTOB H
IIPOLECCOB.
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OcHoBaHus 1 uX cBoiicTBa. OCHOBaHMS KaK
ANIEKTPOJIUTHI, UX KIACCU(DUKAIHNS TT0 PASTUIHBIM
IIpU3HaKaM. XMMHYECKUE CBOMCTBA OCHOBAHUM B CBETE
TEOPHUH BJIEKTPOIUTUYECKON AUCconranuu. Pasznoxenue
HEPaCTBOPUMBIX B BOJIe OCHOBaHMM. OCHOBHBIE
CroCOOBI MOJyYEHUS] OCHOBAHHIA.

Conu u ux coiictBa. Conu kak auiekTposutsl. Conn
CpeJlHUE, KUCIIbIe K OCHOBHBIE. XUMHUYECKHUE CBOMCTBA
COJIEH B CBETE TECOPHUU DICKTPOTUTHIECKOM
nmuccoranuu. CriocoObl OJTydeHus COoJIeH.

I'maponus coiei.

Oxkcupael u ux cBoiictBa. Coneobpasyromiye u
HecoJieoOpa3zyromue okcuabl. OCHOBHBIE, aM(OTEpHBIE
Y KHCJIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapakTepa OKCHja
OT CTETICHH OKHUCJICHHS 00pa3yIoIIero ero Merasia.
XuMudeckue cBOMCTBa OKCHIOB. IlomydeHrne OKCHIOB.
Ilpocpunvuvie u npogheccuonanvno 3nauumvle
Inemenmol cooepiycanus. [IpaBuna pazdoaBieHus
cepHOM KUCHOTHL. Mcnoib30BaHNE CEPHOUN KUCIIOTHI B
MPOMBIIIUIEHHOCTH. EfIKKe 1m1enoun, ux ucrnojab30BaHue
B IIPOMBIILJICHHOCTH. ["alieHast u HeramieHas U3BecCTb,
WX TIPUMEHEHUE B CTPOUTEILCTBE. [ MIIC 1 anmebacTp,
TUIICOBaHUE.

IToustue o pH pacrBopa. KucnotHas, menoyHas,
HEeWTpaJibHasl cpejia pacCTBOPOB.

Pemenue pacyeTHBIX 3a/1a4 M0 XUMUYECKUM
dbopmynamM U ypaBHCHHUSIM

OOBsCHCHNE XUMUUCCKHUX SIBJICHUH,
MIPOUCXOSIINX B IPUPO/JIE, OBITY M Ha
IIPOU3BO/ICTBE.

OrnpezenieHre BO3MOKHOCTEH TPOTEKaHUS
XUMHWYECKUX TPEBPAIICHHUI B Pa3IMIHbIX
YCIIOBHSIX.

Co0mrofieHne mpaBuil SKOJIOTHUECKHI
rPaMOTHOTO MOBEAECHUS B OKPYKAIOIIEH
cperne.

OlLieHKa BIUSHUS XUMMUYECKOTO 3arpsI3HEHHS
OKpY)KaroIel cpe/ibl Ha OpraHu3M YelloBeKa
U JPYTHE )KUBbIE OPraHU3MBI.

Co0mronenue mpaBui 6€30MacHOTO
00OpalleHUs ¢ TOPIOYUMHU U TOKCHYHBIMHU
BEIIIECTBAMH, JJAOOPATOPHBIM
obopynoBanueM. [ToaroToBka pacTBOPOB
3aJJaHHOM KOHIIEHTPAIIMU B OBITY U Ha MPO-
U3BOJICTBE.

KpuTndeckas oreHka J0CTOBEPHOCTH
XHUMHYECKOH WH(OPMALIUH, IIOCTYAIOIICH 13
pa3HbIX UCTOYHUKOB

Jlabopamopnas paboma

1 CBoiicTBa OKCHIOB U THIPOKCHUIOB METAJIOB
2 Ilony4yenue aM(pOTEpHBIX THAPOKCHIOB U
JI0Ka3aTeNbCTBA UX aM(POTEPHOCTH

OTpakeHHue XUMHUYECKUX IIPOLIECCOB C
MIOMOIIBIO YPAaBHEHHH XUMHYECKUX PEaKIIHM
BrlnosHeHHE XUMHUYECKOTO SKCIIEPUMEHTA B
MOJIHOM COOTBETCTBUU C MPaBUIIAMH
0e30MacHOCTH.

Hab6mronenue, hukcamus v onucaHue
pPe3yabTaTOB MPOBEACHHOTO dKCIIEPUMEHTA
[IpakTueckoe MprUMEHEHNE OTyYSHHBIX

-
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Ilpakmuueckas paboma

CocraBiieHre ypaBHEHUH peaklUi K LIETIOYKE CXEM
MPETIOKEHHBIX TTPEBPAIICHUIA

Konmponvnasa paboma

3HaHUH, paboTa ¢ pacCTBOPaMU KUCIIOT
[IpakTryeckoe MpUMEHEHUE TTOTYYCHHBIX
3HaHUH, paboTa ¢ pacCTBOPaMu KUCIIOT

Tema 1.6. Xumuueckue
peaKIuu

Knaccudukanms xumudeckux peaknuii. Peakmmm
COCTMHEHUS, PA3JIOKEHUS, 3aMEIICHHS, OOMEHa.
Karanutnaeckue peakun. OOpaTuMbie B HEOOpaTUMBIC
peakiuu. ' OMOTeHHbIE U TEeTEPOTCHHBIE PEAKITUH.
DK30TECPMUYCCKHE U DHAOTCPMHUUCCKHIEC PEAKIIHH.
TennoBoit 3 PEeKT XUMHUIECKUX peaKITuii.
TepMoXuMHUUYECKHE YPaBHCHHUSI.
OKHCIIUTENTEHO-BOCCTAHOBUTENbHBIC peakinu. CTeneHb
okuciieHusa. OKHCIUTENh U BOCCTAHOBJICHHUE.
BoccranoButens u okuciaeHue. MeTo 1 2JIeKTpOHHOTO
Oayanca JUIsl COCTaBJICHUS YPaBHEHUH OKHCIIMTEIIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUM.

CkopocTh XuMHUUYeCKuX peakuuil. [Toustue o ckopoctu
XUMHUYECKUX PEaKIUuid. 3aBUCUMOCTb CKOPOCTH
XUMHYECKUX PCAKIU OT Pa3IMYHbBIX (PaKTOPOB:
MIPUPO/IBI PEAruPYIONINX BEIIECTB, UX KOHIICHTPAIIUH,
TEMITepaTyphl, TOBEPXHOCTH COMPUKOCHOBECHHUSI U
HCIIOJIb30BaHMSI KaTaIN3aTOPOB.

OOpaTUMOCTh XUMHUUYECKHUX peakiuidi. OOpaTuMbIc U
HeoOpaTHMbIE PeaKIi. XUMUYECKOE PaBHOBECHE U
CIIOCOOBI €r0 CMEIIICHUS.

Ipogpunvuvie u npogheccuonaivho 3nauumole
anemenmul codeprycanus. Iloustue 06 anekTponnse.

OOBsCHEHNE CYIITHOCTH XUMHYECKUX
nporieccoB. Kimaccudukanmsi XaMHIeCKIX
pEaKIMi 10 pa3IuYHBIM IIPU3HAKAM: YUCITY U
COCTaBY MPOJYKTOB U PEareHTOB, TEINIOBOMY
s dekTy, HanpaBaeHUIO, (ha3e, HATHIHIO
KaTaqn3aTopa, M3BMEHEHHIO CTETIeHEeH
OKHCIICHUS JIEMEHTOB, 00Pa3yIOIINX
BemiecTBa. Mcmonp3oBanue B y4eOHOM 1
poheCCUOHATBHOU JEATETLHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
OTpakeHHEe XUMHYECKHX MTPOIIECCOB C
MOMOIIIbIO YPABHCHUH XUMHUYECKUX PEAKIIHMA
YcTaHoBKa MpU3HAKOB OOIIET0 U Pa3IMYHOTO
B THUITOJIOTHUHU PEAKIIUN IS HEOPTaHHUECKOM
W opranndeckor xumun. Kimaccubukamms
BEILIECTB U MPOIIECCOB C TOYKU 3PCHUS
OKHCIIEHUs-BOoccTaHOBIeHUs. CocTaBlieHne
YpaBHEHUH pPeakIuii ¢ TOMOIIBIO METO/1a
AJICKTPOHHOTO OajaHca.

OObscHEeHNE 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKON PEaKIIUU U MTOJI0KEHHUS
XUMHYECKOTO PAaBHOBECHS OT Pa3IUYHBIX
(baxTopoB
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DIEKTPOIN3 PACIIaBOB. DJIEKTPOIU3 PACTBOPOB.
DIEKTPOIUTHYECKOE MOTYyYECHUE ATFOMUHMUSL.
[IpakTUueckoe NpUMEHEHHUE IEKTPOJIHN3A.
lNanpBanomnacruka. 'anpBanocrerus. Pagunuposanue
LBETHBIX METAJJIOB.

Karanu3s. 'oMOreHHbIE U TETEpOreHHbIE KaTaanu3aTOPBbI.
[IpomoTopsl. Karanutuueckue siapl. UTHrMOUTOPHL.
[Tpou3BoICTBO aMMHUaKa: ChIpbe, anmaparypa, HayqHbIe
MIPUHITUTIBI.

[IpoBenenre caMOCTOSITEIBHOTO MOUCKA
XUMHUYECKOH MH(POPMAITUH C
WCII0JIb30BAHUEM PA3JIMYHBIX HUCTOYHUKOB
(HayYHO-TIOMYJISIPHBIX U3JaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Hurepuera). Ucnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTUH /17151 00pabOTKH
U TIepeIaun XUMUYECKON HH(GOPMAITIHU U €€
MIPE/ICTABJICHHS B PA3IUYHBIX hopMax
YcTaHOBKa 3aBUCUMOCTH MEXY
KaueCTBEHHOUN M KOJMYECTBEHHON
CTOPOHAMU XUMUYECKUX OOBEKTOB H
MPOIIECCOB.

Pemenne pacyeTHBIX 3a/1a4 IO XUMHUYECKUM
dbopmynam U ypaBHCHHUSIM

OOBbsacHEHNE XUMUYECKHUX SIBJICHUH,
MPOUCXOSIINX B IPUPOJIE, OBITY U HA
IIPOU3BOJICTBE.

Onpenenenre BO3MOKHOCTEN TPOTEKAHUS
XUMUYECKUX PEBPAILECHUN B PA3ITUYHBIX
YCIIOBHSIX.

CobutoieHne mpaBuil SKOJIOTHYECKH
rPaMOTHOTI'O MOBEJICHUS B OKPYKAOLIEH
cperne.

OueHKa BIUSHUSA XMMUYECKOTO 3arpsi3HEHUS
OKpYXKaIOILEeH cpelibl Ha OPraHu3M YeJIOBEeKa
U JPYTHE KUBbIE OPraHU3MBI.

Kpurtnueckas olieHka J0CTOBEPHOCTH
XUMHUYECKOH nH(pOpMaIuy, MOCTYNAIoIeH 13
pa3HbIX HICTOUYHUKOB

Jlabopamopnas paooma
1 KauecTBeHHBIEC peakIuu HA XJIOPUI, CyIb(dar,
KapOOHAT — HOHBI.
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Tema 1.7. Metaiuiel u
HEMeTaJUIbI

Ilpakmuueckas paboma 1
1 cocraBieHUE OKUCIUTEIBHO BOCCTAHOBHUTEIILHBIX 1
peakuui

KonTponpHas pabora -
Merauibl. OCOOEHHOCTH CTPOCHHS ATOMOB U XapakTepHucTHKa COCTaBa, CTPOCHHS, 12

KpucTauioB. Du3nyeckue CBOMCTBA METAJIJIOB.
Kiaccudukanust METAIIOB 10 pa3IMUHBIM MPU3HAKAM.
XUMHYECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMHUYECKUN
A HANPSDKEHUM METauIoB. MeTamioTepMus.

O6mwme cnocoOsI morydeHus: MetamioB. [lorsTre o
Metautyprud. [lupomeramtyprus, ruapoMeTauTypTust 1
anekTpoMmeTaiuTyprusi. CriiaBbl YepHBIE U I[BETHBIE.
Hemeramnsr. OCOOEHHOCTH CTPOCHUS aTOMOB.
Hewmerannbsl — mpocThie BemecTBa. 3aBUCUMOCTh
CBOMCTB TaJIOT€HOB OT UX MOJIOKEHUS B MEPHOIAYECKOMN
cucteme. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIC
CBOMCTBAa HEMETAJJIOB B 3aBUCUMOCTH OT MX MOJIOKEHUS
B PSIy IEKTPOOTPULIATEIBHOCTH.

IIpogpunwvuvie u npogheccuonanvrno 3nauumote
371emenmol cooepircanusn. Koppos3us METALIOB:
XUMHUYECKas U DJICKTPOXUMHUYECKAs. 3aBUCUMOCTh
CKOPOCTU KOPPO3HUH OT YCIOBUM OKPYKAIOIIECH CpPebl.
Knaccudukarys Koppo3uu METaIoB 110 Pa3TMYHBIM
npusHakaM. CriocoObI 3aIUTHl METANIOB OT KOPPO3HH.
[Ipou3BOACTBO UyryHa U CTaJH.

[Tonmydenune HemeTauIOB (hpaKIIHOHHOM ITePEroHKOM
JKUJIKOTO BO3/yXa U 3JIEKTPOJIU30M PACTBOPOB MU
PacCIlJIaBOB AJIEKTPOJIUTOB.

CunukaTHas TpOMBINUIEHHOCTb. [Ipon3BOACTBO cepHOM
KHCIIOTBI.

CBOWCTB, MOJTYYCHHS U TPUMEHEHUS
BakHeWmmx MmetayuioB (1A u I A rpymm,
AITIOMUHMS, JKeJie3a, a B €CTeCTBEHHO-
HAYYHOM TPOdHIe U HEKOTOPHIX O-
AJIEMEHTOB) ¥ X COCTUHECHHUIA.
XapakTepucTruKa cocTaBa, CTPOCHHUS,
CBOWCTB, MOJTYYCHHS U TPUMEHEHUS
BakHemmx Hemetawios (VI A, VIA, VA
TpyI, a Takke azora u docdopa, yriaepoa
U KPEeMHHUS, BOJOPO/Ia) U UX COEUHEHUH.
Hcnons3oBanue B yaeOHOU U
npodeccnoHaNbHOM e TENbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKH.
OTtpakeHue XuMHUYECKHX IIPOLIECCOB C
MOMOUIBIO YPAaBHEHUIN XUMUYECKUX PEaKIUil
BrinosHeHe XUMUYECKOTO SKCIIEPUMEHTA B
MOJIHOM COOTBETCTBMU C MPaBUIIAMU
0€30MacHOCTH.

Habmonenue, pukcamnus u ornucaHue
pE3yabTaTOB MPOBEACHHOTO KCIIEPUMEHTA
[TpoBeneHue caMOCTOSITENFHOTO MOUCKA
XUMHYECKON MH(POPMAIUH C
WCIIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB
(Hay49HO-TIOMYNISIPHBIX U3AAHUMA,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HuTepuera). Mcnonb3oBanne
KOMITBIOTEPHBIX TEXHOJIOTHH 17151 00pabOTKU
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U TIepelaur XUMHYECKON HHPOPMAIIH U e
MPEJICTABICHUS B Pa3UYHBIX (hopMax
YcTraHoBKa 3aBUCHUMOCTH MEXIY
KaueCTBEHHOM M KOJINYECTBEHHOM
CTOPOHAMH XHMHYECKUX OOBEKTOB H
MTPOIECCOB.

Pemienne pacueTHBIX 337124 IO XUMUYECKUM
dhopMyIlTamMm U ypaBHEHUSIM

OOBsacHEHNE XUMUYECKHUX SIBJICHUH,
MIPOUCXOISIINX B IPUPO/IE, OBITY U HA
MIPOU3BO/ICTBE.

OnpeneneHne BO3MOKHOCTEH TPOTEKaHUS
XUMUYECKUX TTPEBPAIICHUHN B PA3THIHBIX
YCIIOBUSIX.

ColmrofieHre mpaBuil SKOJIOTHIECKHI
rPaMOTHOTO MOBEAECHUS B OKPYKAIOLIEH
cpene.

O1eHKa BIMSHUS XUMHAYECKOTO 3arpsi3HEHHS
OKpY’Kalolllel Cpelibl Ha OPraHu3M YeJIOBEKa
1 Ipyrue )KUBbIC OPraHu3MBbI.

Kputunyeckas orieHka J0CTOBEPHOCTH
XUMUYECKON MH(pOpMaIuu, IOCTyHaronen us
Pa3HBIX UCTOYHUKOB

JlaGopaTopHblie padoThI

1 OO01iue cBoOiicTBa METAIOB

2 XUMHYECKUE CBOMCTBA XKelle3a U €ro COeTUHEHUIA
3 IMonydeHnue u coOupaHue ra3os

4 VzydeHue CBOICTB COJIe aMMOHUS

5 Peuienue skciepuMeHTANIbHBIX 33]a4 110 TEME
«Hemeramnb»y

IIpakTHYecKkne 3aHATHA

1 XuMuueckue CBOMCTBa METAJIJIOB U X COEAMHEHUS
2 X¥MH4YECKHE CBOMICTBA HEMETANIOB M MX COECUHEHHUS
3 KonTtpospHast pabota 1o o01iel 1 HeOpraHu4ecKou

M cronp30BaHne KOMITBIOTEPHBIX TEXHOJIOTUI
Ui 00pabOTKH U Mepelaun XUMUYECKOH
UH(OPMAIIUHU U €€ TPE/ICTABICHUS B pa3-
JUYHBIX hopMax

-
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XNUMHUHN

Pa3zoen 2.
Opzanuueckas xumus

40

Tema 2.1. OcHOBHEIE
MMOHSTHS OPTaHUYECKOU
XUMUHU U TEOPUS
CTPOCHUS
OpraHUYECKUX
COEUHEHUN

[Ipenmer oprannueckoit xumuu. [Ipupoansie,
HWCKYCCTBEHHBIE U CUHTETUYECKUE OPraHUYECKUe
BemiecTBa. CpaBHEHUE OPraHUYECKUX BEIIECTB C
HEOpPraHUYECKUMH.

BaneHTHOCTE. XMMHUUECKOE CTPOCHUE KaK MOPSIA0K
COEJIMHEHUSI aTOMOB B MOJIEKYJIbI IT0 BAJICHTHOCTH.
Teopust cTpoeHUsI OpraHuyecKux coenuHennii A. M.
ByrtnepoBa. OCHOBHBIE MOJIOKEHUS TCOPUHU
XUMHUYECKOTO CTpOeHHUS. MI30MepHs U U30MEPBI.
Xumudeckue HopMyabl B MOJIEITH MOJIEKYIT B
OPraHN4eCKO XUMHUH.

Knaccudukarus opraHudecKiux BeIecTB.
Knaccudukanus BenecTs no CTpOSHUIO YIIIepOIHOTO
CKeJeTa U HANUYUIO (DYHKIIMOHAJIbHBIX TPYIII.
I'omonoru u romonorus. Hauana HOMeHKIIaTypbl
IUPAC.

Knaccudukanus peakinuii B opraHu4ecKOid XUMHH.
Peakuuu npucoenuHenust (ruipupoBaHus,
rajoreHupoOBaHus, THIPOrajJIOreHUPOBaHUS,
ruapaTtanun). Peakuuu otmiersyieHus (IeruapupoBaHus,
JeTUPOraIoreHUPOBaHus, AeruapaTaiun). Peakunu
3amenieHus. Peakuuu nzomepusanuu.

JlaGopaTopHBIi OMBIT

N3roroBnenue Moaeneil MOJIEKyJ OPraHUuYECKUX
BEILIECTB.

[IpodunbHbie U TpodhecCHoHaTBFHO 3HAUUMBIE SJIEMEHTHI
conepxanus. [lonstue o cyOcTpare u peareHre.
Peaknuu okucneHus 1 BOCCTaHOBJIEHUS! OPraHUYECKUX
BemecTB. CpaBHEHHE KIACCHU(PUKAIIUU COSTUHEHUN 1
KJIacCHU(UKAIIUU PEeaKINii B HEOPTAaHUIECKON 1

VYMenue naBaTh onpeAcIieHue U OIIepUpPOBaTh
CJIENYIOIUMH XUMUUYECKUMU TTOHSATUSIMU:
YIICPOJHBIN CKeNeT, (PYHKITMOHAbHAS
rpynma, u30Mepus, TOMOJIOTHs
®opMyIHpOBKa OCHOBHBIX IMOJIOKEHUN
TEOPHUH XUMHYECKOTO CTPOCHUS
OPraHNYEeCKUX COCTUHEHUHN U
XapaKTePHUCTUKA B CBETE ATOW TCOPHUH
CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
coenuHeHni Mcmonp30Banne B yaeOHOU U
poeCCHOHATBHOU JEATETLHOCTH
XUMHYECKUX TEPMHHOB U CUMBOJIMKH.
BrinosiHeHME XMMUYECKOT0 SKCIIEPUMEHTA B
MOJTHOM COOTBETCTBUU C MTPABHIIAMH
0e30MacHOCTH.

Habmonenue, pukcamus 1 onmucaHue
PEe3yJAbTATOB MPOBEJIECHHOIO YKCIIEPUMEHTA
[IpoBeneHne caMOCTOSATEILHOTO IIOUCKA
XUMUYECKOH nHpopMaIuu ¢
HCIO0JIb30BaHUEM PA3IMYHBIX HCTOYHHUKOB
(HayYHO-TIOMYJISIPHBIX M3aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNurtepnera). Mcnons3oBanue
KOMITBIOTCPHBIX TEXHOJIOTHH 111 00pabOTKH
U TIepeIaun XUMUYECKON HH(OpMAIUH U ¢
MPEJICTaBICHUS B PAa3TUYHBIX (hopMax
VYcraHoBKa 3aBUCUMOCTH MEXKTY
KaueCTBEHHOM M KOJIUYECTBEHHOM
CTOPOHAMH XUMHYECKUX OOBEKTOB H
IIPOLECCOB.
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OPraHU4eCKOM XUMHH.

Pemenue pacyeTHBIX 3a/1a4 M0 XUMUYECKUM
dbopmynamM U ypaBHCHHUSIM

OOBsCHCHNE XUMUUCCKHUX SIBJICHUH,
MIPOUCXOSIINX B IPUPOJIE, OBITY M Ha
IIPOU3BO/ICTBE.

OrnpezenieHre BO3MOKHOCTEH TPOTEKaHUS
XUMHWYECKUX TPEBPAIICHHUI B Pa3IMIHbIX
YCIIOBHSIX.

Co0mrofieHne mpaBuil SKOJIOTHUECKHI
rPaMOTHOTO MOBEAECHUS B OKPYKAIOIIEH
cperne.

OlLieHKa BIUSHUS XUMMUYECKOTO 3arpsI3HEHHS
OKpY)KaroIel cpeJibl Ha OpraHu3M YelloBeKa
U JPYTHE )KUBbIE OPraHU3MBI.

Co0mronenue mpaBui 6€30MacHOTO
00OpalleHUs ¢ TOPIOYUMHU U TOKCHYHBIMHU
BEIIIECTBAMH, JJAOOPATOPHBIM
obopynoBanueM. [ToaroToBka pacTBOPOB
3aJJaHHOM KOHIIEHTPAIIMU B OBITY U Ha MPO-
U3BOJICTBE.

KpuTndeckas oreHka J0CTOBEPHOCTH
XHUMHYECKOH WH(OPMALIUH, MOCTYAIOIICH 13
pa3HbIX UCTOYHUKOB

Tema 2.2.
VYriaeBo10po/ibl U UX
MIPUPOIHBIE UCTOYHUKH

AnkaHbl. AJIKaHbl: TOMOJIOTHYECKUN psill, U30MEPHUS U
HOMEHKJIaTypa aJJKaHOB. XMMHYECKHE CBOMCTBA
aJKaHOB (MeTaHa, TaHa): TOPEHHUE, 3aMCIICHHE,
pasnoxeHue, neruapupoBanue. [I[pumeHeHne aakaHoB
Ha OCHOBE CBOMCTB.

AJKeHBI. DTUJICH, €0 TOJIyYCHHE (JIErHAPUPOBAHUEM
9TaHa, JACTMOJUMEPHU3AINCH ITOJTUITHIICHA).
['omonoruueckuii ps, n3oMepusi, HOMEHKIATypa
AJTKEHOB. XUMHYECKHUE CBOMCTBA ATHJICHA: TOPEHHUE,
KaueCTBEHHBIE peakinu (obeciBeunBaHue OPOMHOI
BOJIbI M pACTBOpA MEepMaHraHara Kajius), TuapaTamus,

XapaKTepuCTHKa COCTaBa, CTPOCHUS,
CBOMCTB, MOJTYy4YEHHUs U IPUMEHEHUS
BaXKHEHIIINX KJIACCOB yIIICBOJOPOIOB
(ayIkaHOB, IMKJIOAJIKA- HOB, aJIKCHOB,
AJKMHOB, apEHOB) U UX Han0O0JIee 3HAUMMBIX
B HaApOIHOXO3SMCTBEHHOM ILIaHE
npejacraBuTenei Mcnonp3oBanue B yaeOHOM
U Ipo(heCCUOHATBHON AeSITeTbHOCTU
XUMUYECKNX TEPMUHOB U CUMBOJIMKH.
Ha3Banue n3y4yeHHBIX BELIECTB 110
TPUBHUAIILHON WM MEKIYHAPOLHOMN

11
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noaumepu3zanus. [I[pumenenue sTuieHa Ha OCHOBE
CBOWCTB.

Juensl u kayuyku. [IoHATHE O THEHAX KaK
YTIIEBOJIOPOJaX C ABYMS JBOMHBIMH CBSI3SIMHU.
ConpsixkeHHble TueHbl. XMMHUYECKHUE CBOICTBA
OyragaueHa-1,3 1 uzomnpeHa: odeclBeYMBaHUe OPOMHOM
BOJIbI M TTOJIUMEpPH3ALUA B Kaydyku. HaTypanbHbiil 1
CUHTETHYECKHE Kayuyku. Pe3nna.

AnkuHbl. AueTnieH. XMMHYECKHE CBOMCTBA AllETHIICHA!
ropeHue, ooeclBeUMBaHue OPOMHOM BOJIBI,
MIPUCOEANHEHUI XJIOPOBOJAOPOAA U THAPATAIIUS.
[IpuMeHeHue aneTuiieHa Ha OCHOBE CBOMCTB.
MexkiaccoBast H30MEPHS C AJIKaMCHAMHU.

Apensl. benzon. Xumudeckue cBoiicTBa 6eH301a:
TOpEHUeE, PeaKiuu 3aMerIeHus (ra- JOreHnpOBaHUe,
HutpoBanue). [[pumenenune 6eH30J1a Ha OCHOBE CBOMCTB.
[IpupoHbIE NCTOYHUKH YII€BOIOPOAOB. [IpupoaHbrit
ra3: CocTaB, [PUMEHEHNE B KAYE€CTBE TOILJIUBA.

Hedts. CocTaB u nepepadotka Hedru. [Ieperonka
HedTu. HedrempoaykTel.

[IpodunbHbie U MpodhecCHOHaTBEHO 3HAUUMBbIE 3JIEMEHThI
conepxkanus. IIpasuno B. B. MapkoBHuKOBa.
Knaccudukanus u Ha3HAaYeHHUE KaydyKOB.
Knaccudukanus u HazHaueHue pe3uH. Bynkanuzanus
KayyykKa.

[Tonyyenue aneTuneHa NUPOIU30M METaHA U
KapOuIHBIM criocoOoM. Peakius noamumepusanun
BUHWIXJIOpUJIA. [[oMMBUHUIXIOpUI U €r0 IPUMEHEHUE.
Tpumepu3zanus aneTuineHa B 6eH307.

[Tonsitre 06 skcTpakiuu. BoccranoBienue
HUTPOOEH30JI1a B aHWJIMH. [ OMOJIOTHYecKuii psii apeHoB.
Tonyon. Hutposanue toisryosa. Tportua.

OcHoBHBIE HaMpaBIEHUS MPOMBIIIUIEHHOU MepepadoTKu
MIPUPOJIHOTO Tasa.

HOMEHKJIATypE U OTPAKEHUE COCTABA 3TUX
COCIUHEHHUHN C IIOMOIIBI0 XUMHISCKUX
dbopmyi.

OTpakeHne XUMHYECKHX MTPOIIECCOB C
MIOMOIIBI0 YPABHEHUI XUMUYECKUX PEAKIUIA
IIpoBeneHre cCaMOCTOSTEIIBHOTO IMMOUCKA
XUMHUYECKOH MHPOPMALIUH C
WCITOJIb30BAHUEM Pa3IMYHBIX UICTOYHUKOB
(HayYHO-TIOMYJISIPHBIX U3JaHUH,
KOMITHIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNurepuera). Mcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTUM ISl 00pabOTKH
U TIepeIaun XUMUIECKON HH(OPMAIUH U €€
MIPE/ICTABJICHHS B PA3IUYHBIX hopMax
YcTaHoBKa 3aBUCUMOCTH MEXITY
KaueCTBEHHOM M KOJIMUECTBCHHOM
CTOPOHAMU XUMUYECKUX OOBEKTOB H
MPOIECCOB.

OO0bsACHEHNE XUMHUYECKHUX SIBJICHUH,
MIPOUCXOISIINX B MPUPO/IE, OBITY U HA
IIPOU3BOJCTBE.

Ornpenenenre BO3MOXKHOCTEH TPOTEKaHUS
XUMHUYECKUX MIPEBPAIICHUHN B PA3TMIHBIX
YCIIOBHSIX.

CoOmoieHre TIPaBUIT SKOJIOTHYECKU
IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
cpene.

O11eHKa BIUSHUS XUMUYECKOTO 3arpsi3HEHUS
OKpY’KaloIle Cpelibl Ha OpraHu3M YeJIOBeKa
U JPYTHE KUBbIE OPraHU3MBI.

Kputndeckas orieHka J0CTOBEPHOCTH
XUMHYECKON MH(pOpMaIny, MOCTYNAIOIIeH 13
pa3HbIX HICTOUYHUKOB
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[omyTtHbIi He(TAHOH Ta3, ero nepepadoTka.
[Iporecchl MPOMEBITIIEHHON TTepepadoTKu HedTH:
KpeKHuHT, pudopMuHr. OKTaHOBOE YNCIIO OCH3UHOB U
LIETAaHOBOE YMCJIO AU3EIBHOTO TOILIUBA.
Kokcoxumuueckoe npou3BoACTBO U €T0 MPOIYKIIMSL.

HpaKm uuecKue 3anamus

Tema 2.3.
Kucnopoaconepxkamiue
OpraHUYEeCKUE
COEIUHEHMUS

1 HomenkiaTypa ajakaHoB 1
2 HomeHknaTypa U XMMHUYECKUE CBONCTBA 1
HETpeAeTbHBIX YIIIEBOAOPOIOB

Hcnotb30BaHne KOMITBIOTEPHBIX TEXHOJIOTHIA
Jlabopamopuwie pabomot Ui 00pabOTKH U Nepeaud XMMHUECKOH 1
1 TlonyyeHue 3TUIIEHA U U3YYEHHE €T0 CBOMCTB nH(pOpMaIUY U ee TIPEJICTABIICHUS B pa3- 1
2 W3ydenne CBOMCTB OEH301a U €0 TOMOJIOTOB JUYHBIX opmax -
KonTposibHbIE padoThI
Crnuptsl. [lonydenue sTaHos1a OpOKEHUEM TITIOKO3BI U XapakTepucTUKa COCTaBa, CTPOEHUS, 19

rujipaTanuei STuieHa. ' uapokcuiabHas rpymmna Kak
¢dbyaknuonanpHas. [loHsTHe 0 IpenenbHbIX
OJIHOATOMHBIX CIIHUPTaX. XUMUYECKHE CBONCTBA
3TaHOJA: B3aUMOJCHCTBUE C HATPUEM, 00pa3OBaHue
MIPOCTHIX U CIOKHBIX A3PUPOB, OKHCICHUE B alIbICTHU/I.
[IpumeHeHue sTaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIN3M,
€ro MOCJIeACTBUS AJi1 OpraHu3Ma 4eJloBeKa U
peayNnpexICHHE.

I'muuepuH kak mpeacTaBUTENIb MHOTOATOMHBIX CIIUPTOB.
KauecTtBenHas peakiys Ha MHOTOATOMHBIE CIIUPTHI.
[IpuMeHeHue raumepuHa.

CBOWCTB, IMOJTYYCHHS U IPUMEHEHUS
BKHEHUIIINX KJIACCOB YIJIEBOJIOPOIOB
BOKHEHUIINX IPEACTABUTEIICH APYTUX
KJIACCOB OPraHUYECKUX COCAMHCHUN:
METaHOJIa M 3TAHOJIA, CIOXKHBIX (PUPOB,
JKUPOB, MBI, aJIbJICTUA0B ((popManbaeruioB
W aleTajabJern/ia), KETOHOB (aIleTOHA),
KapOOHOBBIX KUCIOT (YKCYCHOU KHCIOTHI,
JUTSL €CTECTBEHHO-HAYYHOTO PO
MpeCTaBUTENeH JPYTUX KJIacCOB KUCTIOT),
MOHOCaXapHua0B (TIIOKO3bI), TUCaXapHIOB
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®enon. Ouznueckrue U XMMUYECKUE CBOMCTBA (heHoa.
B3aumHOe BIUsSTHUE aTOMOB B MOJIEKYJIe )eHOMA:
B3aMMOJICMCTBHUE C THAPOKCUAOM HATPHUS U a30THOU
kucnotoil. [Ipumenenune GpeHosa Ha OCHOBE CBOMCTB.
Anbaerunsl. [lonstue 00 anpaerugax. AjabaeruaHas
rpyIia Kak GyHKIHOHaIbHas. DopMambIeTHI U €ro
CBOMCTBA: OKUCJIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOIIHNM CITUPT.
[Tonydyenue anbaeru0B OKUCIEHUEM COOTBETCTBYIOIINX
cupToB. [Ipumenenne popmanbaeruaa Ha OCHOBE €r0o
CBOWCTB.

KapGonossie kuciotel. [lonsTre 0 KapOOHOBBIX
kucnotax. KapOokcunbHas rpymma Kak
¢dbyakroHanpHas. ['oMoIOTHYeCKU sl IPeIeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [TomydeHune
KapOOHOBBIX KHCIIOT OKHUCIICHUEM aJIbJICTHIOB.
XHUMHYECKHE CBONCTBA YKCYCHOM KUCIIOTHI: 00ITHE
CBOWCTBA C MUHEPAJIbHBIMU KUCIOTAMU U PEAKIIUS
srepudukanuu. [IppumeHeHne yKCycHON KUCIOTHI Ha
OCHOBE CBOMCTB. BbICIIME )KUpPHBIE KUCIOTHI Ha
MpuMepe NaTbMUTUHOBOM U CTEAPUHOBOA.

Crnosxubie 3¢upsl U xupsl. [lomydeHne caoxHbIX
a¢upoB peakuueit drepudukanuu. CioxHbIe 3PUPHI B
npupoe, ux 3HaueHue. [Ipumenenne ciaoxHbIX 3UPOB
Ha OCHOBE CBOMCTB.

XKupsl kak cnoxkubie 3¢upsl. Knaccuduxarius sxupos.
XHUMHYECKUE CBOMCTBA KUPOB: TUIPOJIU3 U
TUAPUPOBAHUE KUJKUX KUPOB. [I[puMeHeHne KupoB Ha
OCHOBE CBOMCTB. Mbla.

VYrneBopl. YriaeBobl, UX KIaCCU(pUKAIUS:
MOHOcaxapuabl (TI0K03a, GPYKTO3a), AUCAXaAPUIBI
(caxapo3a) u moxucaxapuasl (Kpaxmani U 1eJUTI0JI03a).
I'moko3a — BelecTBO ¢ JBOUCTBEHHOHN (PyHKIMEH —
aNbJAETUIOCHUPT. XUMHUECKHE CBOMCTBA TJIFOKO3BI:

(caxapo3sbl), moiucaxapuaoB (Kpaxmana u
1IEJUTI0NI03b1 ), aHUJIMHA, aMUHOKHCIIOT,
0€JIKOB, UICKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH, Kay4yKOB, TIJIaCTMAacC
Hcnonps3oBanue B yaeOHOH U

PO ECCHOHAIBHOU ACATEIBHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3zBanune n3ydeHHBIX BEIIECTB 110
TPUBUAIILHON WJIM MEXKTYHAPOIHOM
HOMEHKJIATypE M OTPaKEHUE COCTaBa 3THX
COSIMHEHUH C TIOMOIILI0 XUMHUYIECKHIX
dhopMmyiI.

OTpaxeHne XUMHYECKUX MTPOLECCOB C
MOMOIIBIO YPABHEHUI XUMUYECKUX PEAKIUA
YcTaHoBKa 3aBUCUMOCTH MEXITY
Ka4eCTBEHHON 1 KOJIUYECTBCHHOM
CTOPOHAMU XUMUYECKUX OOBEKTOB H
MPOIECCOB.

OO0ObsACHEHNE XUMHUYECKUX SIBICHUH,
MIPOUCXOISIINX B IPUPO/IE, OBITY U HA
MIPOU3BOJICTBE.

OnpeneneHne BO3MOKHOCTEN TPOTEKaHUS
XUMHUYECKUX MPEBPAILICHUN B pa3TMYHBIX
YCIOBUSIX.

Co0mroeHue mpaBuil IKOJIOTHIECKU
rPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
cperne.

O11eHKa BIUSHUS XUMUYECKOTO 3arpsi3HEHUS
OKpY’Kalollle Cpelibl Ha OpraHu3M YeJIOBEKa
U JIpyTH€ KUBbIE OPraHU3MBbl.

IToaroroBka pacTBOPOB 3aJaHHOU
KOHIICHTPAIIMX B OBITY M HA TIPOU3BOJICTBE.
Kputnueckas olieHKa J0CTOBEPHOCTH
XHUMHYECKON nH(GOpMaInu, MOCTYNAIOIeH 13
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OKHUCJICHUE B TJIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHHE B
copbut, cniuproBoe OpoxeHue. [I[puMeHeHHE TITFOKO3bI
Ha OCHOBE CBOMCTB.

3HaueHHe yriIeBOJIOB B )KMBOUW MIPUPOJIC U )KU3HHU
yenoBeka. [loHsTue 0 peakuusx MoJIMKOHACHCAIIUN U
TUAPOJIM3a HAa TPUMEPE B3aUMOIIPEBPAILICHHI: TTIFOKO3a
-0- MOJINCAXaPH/I..

[IpodunpHBIC M TPOheCcCHOHATBEHO 3HAYNMBIE YJIEMEHTBI
conepkanua. MeTUJIOBBIN COIUPT U €ro UCIHOJIb30BaHHE B
Ka4eCTBE XUMHYECKOTO ChIPhS. TOKCHYHOCTHh METaHOJIa
Y TIpaBUJIa TEXHUKU O€30MaCHOCTH MpHU paboTe C HUM.
DTUJICHTJIMKOJIb U €r0 IPUMEHEeHHEe. TOKCHUYHOCTh

Pa3HbIX UCTOYHUKOB

HpaKm uuecKue 3anamus

IHoMeHkaTypa 1 M30MepHsi CIUPTOB 1
2 HOMEHKJIaTypa ajbJIETUI0B U KETOHOB 1
3 HOMEHKJIaTypa U XUMHUYECKUE CBOMCTBA KApOOHOBBIX 1
KHCJIOT

Jlabopamopnasa padoma 6
1 u3ydyeHune CBONCTB 0JJTHOATOMHBIX MHOTOATOMHBIX 1
CIIUPTOB

2 Wzydenne cBOMCTB (heHOIIOB 1
3 W3y4yeHue CBOMCTB ajlbJACTHIOB 1
4 XMMHYECKHE CBOMCTBA MPEACIBbHBIX U HENPEACIbHBIX

KapOOHOBBIX KHCIIOT 1
5 W3yueHue cBOMCTB MblIIa 1
6 XuMuyeckue CBOMCTBA YIIIEBOJIOB 1
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Tema 2.4.
A3zoTcoaepxariue
OpraHUYECKUE
COEIMHEHHUS.
[Tonumepsl

Awmmunsl. [Tonstre 06 amuHax. Anudarnyeckue aMHUHbI,
WX KJaccu(UKalus 1 HOMCHKIATypa. AHUIIMH KaK
opranuyeckoe ocHoBaHue. [lonyyenue anunuHa u3
HUTpOoOCH301a. [[puMeHeHne aHuIMHA Ha OCHOBE
CBOWCTB.

AMUHOKHUCIOTBI. AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
TP YHKIIMOHATBLHBIC OPraHMYECKUE COCMHCHHMSI.
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEVCTBUE
C IIEeJIOYaMH, KUCJIOTAMH | JIPYT C APYroM (peaxius
MOJIUKOH ICHCAInH). [TenTruaHast CBA3b U TOJUIICIITH/IBL.
[IpuMeHeHre aMHHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. IlepBruunas, BTopuuHasi, TPETUUHAS CTPYKTYPbI
0enkoB. XMMHUYECKHUE CBOWCTBA OETTKOB: TOPEHHE,
JeHATypaIus, TUAPOIIN3, IIBETHHIE PEAKITUH.
buonoruueckue QpyHkIM OEIKOB.

[Tomumepsl. benku u momrcaxapuapl Kak OMOTIOTUMEPHI.

[lnactmaccel. [lonyyeHrue noJMMepoB peakiuen
MOJIMMEPHU3ALUH U TTOJUKOHICHCALIUH.
TepMoruiacTuyHbIEe M TEPMOPEAKTUBHBIE MJIACTMACCHI.
IIpeacraBuTenu maacTmacc.

Bonoxkna, ux knaccudukanus. [lonyuenue BoJIOKOH.
OTtnenbHBIC MPEACTABUTEIN XUMUYECKIX BOJIOKOH.

Hcnonb3oBanue B yueOHOH 1

PO ECCUOHAIBHOM JEATEIBHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3zpanune n3yd4eHHBIX BEIIECTB 1O
TPUBUAIILHON WJIM MEXKTYHAPOIHOM
HOMEHKJIATyp€ M OTPAKCHUE COCTaBa 3THX
COCIMHEHUH C TIOMOIIBI0 XUMHUYECKHUX
dhopMmyiI.

OTtpakeHue XuMHUYECKHX IIPOLIECCOB C
TTOMOIIBI0 YPABHEHUM XUMHUYECKUX PEaAKITUN
Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJIOTHIA
JUIst 00pabOTKY U TIepeiadi XUMUYECKOH
nH(OpMaIMY U ee TPEICTABIICHUS B pa3-
JUYHBIX (hopMax

VYceraHOBKa 3aBUCUMOCTH MEXY
Ka4eCTBEHHOMN 1 KOJIUYECTBCHHOM
CTOPOHAMU XUMUYECKUX OOBEKTOB H
MIPOIIECCOB.

Pemenne pacdyeTHBIX 33729 110 XUMHUYECKUM
dhopMyIlTlaM U ypaBHCHUSIM

OOBbscHEHNE XUMUYECKHUX SIBJICHUH,
MIPOMCXOISIINX B MPUPO/IE, OBITY U HA
MIPOM3BO/ICTBE.

Co0mroeHue mpaBril IKOJIOTHIECKU
IPaMOTHOTO MOBEJICHUS B OKPYKAIOIICH
cpene.

OrieHKa BIUSHUS XMMUYCECKOTO 3arpsI3HCHUS
OKpY KaIoIeH cpeibl Ha OPraHu3M YeJIOBEeKa
U IPyTU€ KUBbIE OPTaHU3MBbI.

Kputnueckas olieHka J0CTOBEPHOCTH
XUMHYECKOW MH(pOpMaIy, MOCTYNAIOIIeH 13
pa3HbIX HICTOUYHUKOB
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Jlabopamopnas paboma
1 AMHHOKHCIOTEI Y OEIKH U UX CBOKMCTBA

Pacno3naBanue mjaacTMacc U BOJIOKOH.
OmnpeneneHre BO3MOXHOCTEH IPOTEKAHUS
XUMUYECKHUX MPEBPALICHUNA B PA3TUIHBIX
ycioBusix. CoOmroieHne mpaBuil
0e30macHOro 0OpalleHus C TOPIOYUMH U TOK-
CHYHBIMHU BEIIECTBAMH, JIA0OPATOPHBIM
obopynoBanuem. [loaroToBka pacTBOpoB
3aJJaHHOHM KOHIIEHTPAIMX B OBITY U HA TPO-
M3BOJICTBE BBIMOTHEHNE XUMUYECKOTO
9KCTIEPUMEHTA B TIOJTHOM COOTBETCTBHHU C
IpaBWJIaMU OE€30MACHOCTH.

Habmonenue, Gpukcamnus u onmucanue
PE3yABTATOB MPOBEIEHHOTO SKCIIEPUMEHTA
[TpoBeneHne CaMOCTOSTETHHOTO TIOUCKA
XUMHUYECKON MH(POpPMAIUH C
UCTIOJIb30BAHUEM PA3IMIHBIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIPHBIX M3/1aHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNHuTtepnera).
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ConepxaHue yueOHOUW TUCITUTIINHBI

JlabopaTtopnas pabota 1
Pacno3naBanue OpraHMYeCKUX BEIIECTB C TOMOUIBIO 1
XUMHUYECKUX PEAKIIUN 2
[IpakTrueckue 3aHATHS
1 T'eneTnueckas cBsI3b OPraHUYECKUX BEILLIECTB 1
2 I'eneTnueckas CBsI3b HEOPTaHUYECKUX U 1
Tema 2.5 OGoGmere OpPraHMYECKUX BEIIECTB
SHAHMH 10 HpOBeIleHI/I? CaMOCTOSITEIILHOTO ITOUCKA 7
. XUMUYECKON nHpopmaImu ¢ 2
OpPraHHYECKON XUMUHU
WCII0JIb30BAaHUEM PA3JIMIHBIX HCTOYHUKOB 3
(Hay9IHO-TIOMYJIIPHBIX M3IaHUM, 2
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNutepuera). Mcnons3oBanue
KonTtponbHas padoTa nmo o0mield, HeOpraHUIECKON 1 KOMIIBIOTEPHBIX TEXHOJIOTUIN TSl 00pabOTKH
OpraHUYeCcKON XUMUU U Tiepeaur XUMHUYeCKol HHpOopMaIiK U ee
MPEJICTaBICHUS B pa3IU4HbIX (opMax
1
HuddepenunpoBaHHbIi 3a4eT 1
Bcero aynutopHbIx 78

J1st XapaKTepUCTUKU YPOBHSI OCBOCHMsI yd4eOHOT0 MaTepualla UCTIOJIb3YIOTCS CIIEAYIoNIe 0003HaueHus:
1. — o3HakoMUTENbHBIN (y3HABaHUE paHEe U3YUYEHHBIX OOBEKTOB, CBOWCTB);
2. — penpoaYKTUBHBIN (BBITIOJIHEHUE IEATEILHOCTH 110 00pa3Iy, MHCTPYKIMH WM MOJT PYKOBOJICTBOM)
3. — IPOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIHHOE BBHITIOJIHEHHE IEATEILHOCTH, pellieHre MPOoOIeMHBIX 3a/1a4)
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2.3. Conepxanne npoGpuibHON cOCTABJISAIOIIEH

Jl1s cnenuanbHOCTH

09.02.06 Cemesgoe u cucmemmnoe AOMUHUCMPUPOBAHUE

npouIIbHOM cocTaBidtonIei s paszaena 1
TUAAKTUYECKUE AMHUIIBI:

SIBJIIAIOTCS CIICAYIOIIHUC

CriennajabHOCTh

HanmMenoBaHue pa3ienoB U TeM

09.02.06

Metamnbl.  OCOOEHHOCTH  CTPOEHMS

aTOMOB 151 KpHUCTAJJIOB. dusznueckue

cBoiictBa  MmertamioB.  Knaccuduxaus
METAJVIOB [0 PAa3JIMYHbIM [PU3HAKAM.
XUMHYECKHUE CBOMCTBA METaJIO0B.
DNEKTPOXUMUUYECKUN PSSl HANPSKEHUN
MeTaioB. MeTaorepMus.

OO6mue cnocoObl MOTYyYEHUsI METAJIIOB.
[TonsiTue 0 METAJUTYPTUH.
[TupomeTamtyprusi, TUIAPOMETAIUTYPTUS U
anekTpomeTtamutyprus. CruiaBbl YepHbIE U
LIBETHBIE.

DIEKTpOIUTHYECKAS TUCCOLUALINS.
DIIEKTPOTUTHI u
DIEKTpOIUTHYECKAS

Mexaan3mel

HEIJICKTPOUTHI.

JICCOIHAIIHSL.
AIEKTPOTUTHYECKON
JIMCCOITMAIIMM JIJIS1 BEIIECTB C Pa3TMIHBIMU
THIIAMHA XAMHAYECKOU CBSI3H.
['uapatupoBaHHBIC U HETHIPATHPOBAHHBIC
CrernieHp

VIOHBI. BJICKTPOIUTUYECKOU

muccoruanu. CuibHBIE U ciaa0ble

ANEKTPOJUThl. OCHOBHBIE MOJIOKEHHUS TE€O-
pUH  BIEKTPOJUTHUYECKON JTHUCCOLMALINU.
OCHOBaHMSI U  COJH

Kucmnorsi, Kak

QJICKTPOJINTEI.

09.02.06

Metamnel. OCOOEHHOCTH  CTPOCHHS

aTOMOB )51 KpUCTAJJIOB. dusznueckue

cBoiicTBa  MetayuioB.  Kitaccudukarus

METaJUIOB IO PA3JIMYHBIM MpPU3HAKAM.
CBOMCTBa

XUMHUUYECKUE METAJJIOB.
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OJEKTPOXUMHYECKUN PSAJ  HANpPsSOKEHUN
METaJUIOB. MeTannorepmus.

OO6mue crnocoObl MOyYeHUs METaJlIOB.
[Tonstue 0 METAJLUTYPIrUH.
[IupomeTamnyprusi, THAPOMETAIULYPrUsS M
anexktpomeTamtyprusi. CruiaBel YepHBIE U
LIBETHBIE.

09.02.06

Metamnbl.  OCOOEHHOCTH  CTPOCHHS
aTOMOB U  KpucTauioB. ®Dusnueckue
cBoiictBa  MmertamioB.  Knaccuduxaus
METAJVIOB 1O Pa3jIUYHbIM IPU3HAKAM.
XUMHYECKue CBOMCTBA METaJIOB.
DNEeKTPOXUMUYECKUN Pl HaNpsHKEHUH
MeTaioB. MeTaiorepMus.

OO61mue crnocoObl MOTYyYEHHUsI METaJIOB.
[lonsiTHE O METAILTYypPTrUH.
[TupomeTamtyprus, THAPOMETAIUTYPrHUs U
anekTpoMeTayprus. CruiaBel YepHbIE U
LIBETHBIE.

DIEKTpOIUTHYECKAS JIACCOLAALINS.
DIEKTPOIUTHI U HEAJIEKTPOUTBHI.
DIEKTpOIUTHYECKAS TUCCOLUALINS.
MexaHU3MBbI BJIEKTPOJIUTUYECKON

JACCOLMAIIUM JIJIS1 BEIIECTB C Pa3IUYHBIMU
TUTIAMU XUMHYECKOU CBSI3H.
['mapaTupoBaHHBIE U HETHAPATUPOBAHHBIC
noHbl.  CremeHb  AIEKTPOIUTHYECKOU
nucconuanuv.  CuibHbIE W cjalble
AIEKTPOIUTHI. OCHOBHBIC MOJOXKEHUS TE€O-
pUM  BIEKTPOJUTHUYECKON JTHUCCOIUAIINU.
KucnoTel, OCHOBaHHMA M COJUM  Kak
AIIEKTPOJIUTHI.

AnkaHbl. AJIKaHBI: TOMOJIOTHYECKHUI
psl, “U30MEepUsl U HOMEHKJIaTypa aJKaHOB.
XHUMHUYECKUE CBOWCTBA aJKaHOB (MeTaHa,
ATaHa): ropeHue, 3aMelleHueE,
pasioxKeHue, JeTUIPUPOBAHUE.
[IpuMeHeHne aTkaHOB Ha OCHOBE CBOMCTB.

AJIKeHBl. OTWJIEH, €ro IMOJIy4YCHHUe
(meruapupoBaHUEM 3TaHa,
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JEMoNIMMEPU3aLEN MOJIUATUJICHA).
['omonornueckui pan, A30MeEpUs,
HOMEHKJIaTypa  aJKEHOB. XHMHUYECKHUE
CBOMCTBA JTUJICHA! ropeHue,
KaueCTBEHHbIE peakiuu (0OeciBeunBaHUE
OpOMHOM BOJIbI U pacTBOpa MepMaHTraHaTa
Kalus), THUApaTanus, M[OJuMepUu3aIusl.
[IpuMeHeHHe STUIEHa HA OCHOBE CBOMCTB.

Juensl u kayuyku. [loHsatue o nueHax
KaK yTJIEBOAOPOJAaX C JABYMS JIBOMHBIMU
CBSI3SIMH. ConpsikeHHbIE JTACHBI.
XuMHU4ecKkue cBoicTBa OyrtanueHa-1,3 u
u3zonpeHa: oOecuBeunBaHUE  OPOMHOU
BOJbl M TMOJUMEPU3AIUA B Kay4YyKH.
HarypanbHblil 1 CUHTETUYECKUE KAaYUYYKH.
Pezuna.

Anxubbpl.  AunetmiieH.  XHUMHYECKHE

CBOJICTBa aleTWIeHa: ropeHue,
oOeclBeynBaHue OpOMHOM BOJBI,
IPUCOCTUHEHU XJIOPOBOAOPOIa u

ruaparanus. llpuMmeHeHune aneTusieHa Ha
OCHOBE CBOWCTB. Me:xknaccoBas
U30MEpUs C AJIKaJUEHAMH.

Apenbl. beH3on. XuMHUuecKkue CBOWCTBA
OeH30lla: TOpPEHHUE, pEaKIMH 3aMelICHUS
(ra- JIOTEHUPOBAHMUE, HUTPOBAHUE).
[Ipumenenune 6eH3071a HA OCHOBE CBOMCTB.

[Ipuponusie VCTOYHUKH
yriieBogopo1oB. IIpuponnsiil ra3: cocras,
IIPUMEHEHHE B KQUECTBE TOIJIMBA.
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3. YCJIOBUS PEAJIU3ALINNA YUYEBHOM JUCHUIIJINHBI
3.1. TpeOoBanuss K MHHUMAJIBHOMY MATEPUATIbLHO-TEXHUYECKOMY
odecrneyeHn1o

Peanuzanuus mporpamMmsbl AUCHMIUIMHBI TpeOyeT HaJIM4YUs y4eOHOro KaOMHeETa
Xumuu, 1adbopaTopuu XuMuu
OOopynoBanue ydeOHOro KaOWHETa CIIEITUMAJIM3UPOBAHHOM yUIeOHOMN
MeOesIbl0 U CpeIcCTBAMH OOyYeHHS, JIOCTATOUYHBLIMU [JIS BBEIIOJIHEHMUS
TpebOBaHUI K YPOBHIO HOATOTOBKU 00yYAIOIIIHNXCS
O6opynoBaHue 1a00paTOpuu U paboUInX MECT JIabOpPaTOPHUU:
MHOTO(PYHKITMOHAJIBHBIM KOMILJIEKC ITperogaBaTe s,
HaTypaJbHBIE 00BEKTHI, MOJIE/IH, IPUOOPHI 1 HAOOPHI OJIs IIOCTAHOBKH
JIEMOHCTPAITMOHHOTO ¥ YYeHUYECKOT0 IKCIIEPUMEHTA,;
IevYaTHbIe U 9KPaHHO-3BYKOBBIE CpEJICTBA O0YUeHUST;
cpeICcTBa HOBHIX MHPPOPMAIIMOHHBIX TEXHOJIOTHUH;
PEaKTHUBHI,;
IIepevYHU OCHOBHOU U JOIIOJTHUTEJILHOM YIeOHOM JIUTepaTypHhl;
BCIIOMOTaTeJIbHOe 000pyJ0BaHNe U MHCTPYKITUH,
OMOJIMOTeUHBIN (POH]T.

Texuudeckre cpeacTBa OOydeHHs: . MYJbTHMeIUIHOEe 000pyIoBaHUe,
IIOCPEACTBOM KOTOPOI'0 YYAaCTHHKH 00pas3oBaTEJIBHOI0 IIpollecca MOTYT
IPOCMATPUBATH BHU3YAJbHYI HHQPOPMAIIMIO II0 XHMHH, CO31aBaTh
Ipe3eHTallul, BUAeoOMAaTePHUaJIbl 1 T. II.

3.2. UudopmanuoHHoe odecneyeHmne

Nudopmarmonnoe obecrieueHue o0yJeHus COJICP)KUT  TIEPEUYCHB
PEKOMEHIyeMbIX y4eOHbIX u3MaHui, VHTepHeT-pecypcoB, TOMOJHUTEIHHOM
JTUTEPaTYPHI.
st cTyieHToB

I'a6puensin O.C., OctpoymoB WU.I'. Xumus: ydaeOHUK 1JIs1 CTYICHTOB

mpodeCCHOHATTLHBIX 00pa30BaTEILHBIX OPTaHU3aINi, OCBAaUBAIONINX Ipodeccuu u
cnenmagpHocTu CI1IO. — M., 2017

I'a6puensin O.C., Octpoymon WU.I'. Xumus 1 npodeccuii U criennaabHOCTEH
€CTECTBEHHO-HAYYHOTO MPOUJIsi: yIeOHUK IS CTYICHTOB TPO(ECCHOHATBHBIX
o0pa3zoBaTeIbHBIX OpraHu3allnii, ocBauBaromux npodeccuu u cneuranbHoctu CIIO.
— M., 2017
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I'adpuensin O.C. u ap. Xumus. [Ipaktukym: yued. mocobue 1jsi CTYyJEHTOB
npo¢ecCHOHATBHBIX 00pa30BaTEIbHBIX OpraHu3alluii, 0CBaWBaIOIINX Mpodeccuu u
cnenmansHOCTH CIIO. —M., 2017

I'abpuensin O.C.u ap. Xumusi: nocodue 1y noarotoBku Kk EI'D: yue0. mocobue s
CTYJIEHTOB IIpo(ecCHOHATBHBIX 00pa30BATENbHBIX OpPraHNU3alNil, OCBAUBAIOLIUX
npodeccun u cneruaibHoctu CI1O. — M., 2017
I'a6puensin O.C., JIbicoBa I'.I'. Xumus. TecTsl, 3a71a4u U yIIpaKHEHUS : y4eO.
nocodue it CTyAGHTOB MPO(ECCHOHANIBHBIX 00pa30BaTeNIbHBIX OPraHU3aUH,
ocBauBatoux npodeccuu u cnenuanbuoctu CIIO. — M., 2017
Epoxun FO.M., KoBanesa N.b. Xumus s npodeccuii U criennaabHOCTEH
TEXHUYECKOT0 M €CTECTBEHHO-HAYYHOT0 PO uiIeil: yueOHUK il CTYAEHTOB
npodeccruoHaIbHBIX 00pa30BaTEIbHBIX OpraHu3aliil, OCBaUBAIOUIUX MPOPECCUU U
cneumanbHocTu CIIO.— M., 2017

I'abpuenan O.C, Ocmpoymos H.I. Xumus s npodeccuii U crenuaibHOCTEN

TEXHUYECKOTO MPOoduiIs: y4eOHUK JJIs CTYA. YUpexAeHU cpen. npod. oOpa3oBaHMUs.
— M., 2014.

I'abpuenan 0O.C, Ocmpoymoe H.I., Ocmpoymoséa E.E. u o0p. Xumusa g
npodeccuii ¥ CrenuarbHOCTeH eCTECTBEHHO-HAYYHOTO PO MIIs: yUeOHUK AJIs CTY/.
yupexaenuit cpesl. npod. odpazosanus. — M., 2014.

I'aopuenan O.C., Ocmpoymoe HU.I. Xumusa s npodeccrii u creruaibHOCTEH
COLIMAJIbHOOKOHOMHYECKOTO H TYMaHUTapHOro mpoduiiei: y4eOHUK JUIsl CTY/I.
yupexaeHu cpe. mpod. oopazoBanus. — M., 2014.

I'abpuenan O.C., Ocmpoymose MH.I., Cnaoxkoe C.A., Jlopogheesa H.M.
[TpakTukyM: y4eb. mocobue i CTyH. yupexkaeHud cpeia. npod. odpa3oBaHUs. —
M., 2014.

I'abpuenan O.C., Ocmpoymose H.I., Cnaokoe C.A. Xumus: mocoOue s
noaroroBku Kk EID: yueb. mocobue s CTyd. YydpexaeHud cpern. mpod.
obpazoBanusi. — M., 2014.

TI'aopuenan O.C, Jlvicosa I'.I. Xumusa. TecTel, 3a1auu U yHOpaKHEHUS: yueO.
nmocoOue /I CTyA. yupexaeHuil cpen. nmpod. oopazoBanus. — M., 2014.

Epoxun IO.M., Kosaneea H.b. Xwumus 1 mpodeccuii W CHEIHAIbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO TPOPUIICH: YUCOHUK SIS CTY/l. YUPEKICHHUM
cpen. mpod. obpazoBanus. — M., 2014.

Epoxun IO.M. Xumus: 3agaunm W yOpaKHEHHs: y4deO. mocobuwe s CTy/.
yapexaeHuit cpen. mpod. oopazoBanus. — M., 2014.

Epoxun FO. M. CO0pHUK TECTOBBIX 33aJIaHUN TI0O XUMHH: y4e0. mocodue ist CTy/I.
yapexaeHuit cpes. mpod. odpazoBanus. — M., 2014.

Epoxun IO. M., Kosaneea H. b. Xumus s npodeccuil U crnenuaibHOCTEN
TEXHUYECKOro mpoduiis. DICKTPOHHBIM y4yeOHO-METONMUYECKUNA KOMIUIEKC. — M.,

2014.
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Cnaokoe C. A, Ocmpoymoe HU.I., I'aopuenan O.C, Jlykvanoea H.H. Xumus nis
npodeccuil U cerualIbHOCTENH TEXHUYECKOTO Mpoduist. DIEKTPOHHOE MPUIOKEHHE

(37IeKTpOHHOE y4eOHOE U3JaHue) JJIsl CTY/. yUpexkAeHUuu cpel. npod. oOpa3zoBaHuUs.
— M., 2014.

Pyosumuc I'.E., @envoman D.I'. Xumus: Heopean. xumus: Yueb. ons 8 xi. cpeo.
wK. — 2-e uz0.- M.: Ilpoceewenue, 2014.

Pyosumuc I'.E., @envoman ®.I'. Xumus: Heopean. xumus: Yuebd. onsa 9 k. cpeo.
wx. — 2-e uz0.- M.: Ilpoceewenue, 2014.

Pyosumuc I'.E., @envoman @.I'. Xumusa: 10 xi.. yueb6 ona obweobpazosam.
yupeoscoenuti M.: OO0 « HUzoamenvcmeo ACTy: OO0 « Hzoamenvcmeo Acmpeinby,
2014.

Pyo3zumuc I'.E., @envoman @.I.

Xumus: Opean. xumus. Ocnosvl 06wy. xumuu (Obobwenue u yenyonerue 3HaAHulL):
Yueo. ona 11 xkn. obweobpazosam. yupescoenuu. — M.: Ilpoceewenue, 2014.

,HJ'I}I IMperioaaBaTciIAd

denepanpHblii 3akoH 0T 29.11.2012 Ne 273-®3 «O6 o6pazoBanun B Poccuiickoi
denepanumny.

IIpukaz MunucrepcrBa oOpazoBaHusi u Hayku P® ot 17.05.2012 Ne 413 «O6
yTBEpKJeHUU (enepanbHOro TroCyJapcTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa
cpeaHero (IOJTHOTO) O0IIero 00pa3oBaHUs».

[Tpuka3 Munucrepcta o6pazoBanust u Hayku PO ot 29.12.2014 Ne 1645 «O
BHeCeHUH n3MeHeHui B [Ipuka3z MunnctepcTBa 06pa3oBanus u Hayku PD ot
17.05.2012 Ne 413 “O6 yTBepxkaeHu# QeaepaabHOro TOCyI1apCTBEHHOTO
o0pa30oBaTeIBLHOTO CTaHIapTa CpeHEro (ITOJIHOTO) 00IIero 00pa3oBaHUs .
O6 oOpazoBanuu B Poccuiickoit @enepamun: peaep. 3aKOH OT
29.12. 2012 Ne 273-®3 (B pen. @eaepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne  15-D3, o1
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
[Ipuka3z MunuctepctBa 00pazoBanus U Hayku PD ot 31 nexabps 2015 r. N 1578 "O
BHECCHUU M3MEHEHUH B (heniepanbHbIi TOCYAapCTBEHHBIN 00pa30BaTEIbHBIN
CTaHJapT CPEeIHETO 00111ero 00pa3oBaHus, YTBEPKIACHHBIN MpUKa3oM MUHHCTEPCTBA
oOpasoBanus u Hayku Poccutickoit @eneparuu ot 17 masg 2012 r. N413"

[Tucemo [lemapraMeHTa TOCYJapCTBEHHON TMOJUTUKM B cdepe MOArOTOBKHU

pabounx kaapoB u JIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259
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«PexomeHaaMy Mo opraHu3alyy MOJY4eHHUS CpelHero oomero oOpa3oBaHHS B
npefenax OCBOCHHMS 00pa3oBaTENbHBIX MPOTPAMM CPEIHEro MPOQEeCCHOHATBHOTO
oOpa3zoBaHusa Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUsA C Y4YyeTOM TpeOOBaHUM
(denepanbHBIX TOCYAApCTBEHHBIX O0Opa30BaTENbHBIX CTAHIAPTOB M TOTy4aeMOu
npodecCcuu WK CeIUaIbHOCTH CPEAHETO MPOdEeCCHOHATIBHOTO 00Pa30BaHUS».

T'abpuenan O.C., JIvicoea I'.I. Xumusi: kHUTa JUIs TIpenioiaBaTes: yue0.-MeTO/I.
rmocobue. — M., 2012.

T'abpuenan O.C. u op. Xumus 17151 ipodeccuii U CeualIbHOCTENH TEXHUYECKOTO
npoduiia (anextp Caaakos u ap. Xumus A npoPeccuil U cueruanbHOCTEN
TEXHUUYECKOTO Mpoduis (3MEKTPOHHOE MPUJIokKeHue). — M.,

UHTEPHET-PECYPCHI

www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBbI TOpBI»).
www.hemi.wallst.ru (O6pa3oBaTeIbHBINA CAUT IS IKOJIBHUKOB « XUMHUSI ).
www.alhimikov.net (O6pa3oBaTenbHBIN CAWT IS IIKOJIBHUKOB).
Www.chem.msu.su (DnekTpoHHass OMOJIMOTEKA 10 XUMUH ).

www.enauki.ru (maTepHeT-u3gaHue U yuuTenei « EcTecTBeHHbIE HAYKN ).
www.1september.ru (meroguueckas rasera «llepBoe ceHTAOPs»). WwWw.hvsh.ru

(xypHan «XUMUS B IIKOJIEY).
WWW.hij.ru (xypHaIT « XUMHUSI B )KUZHBY ).
www.chemistry-chemists.com (3;1eKTpOHHBIH KypHaAT « XUMUKH ¥ XUMHUS )

4. KOHTPOJIb ! OIIEHKA PE3YJBTATOB OCBOEHUWSI YYEBHOM
JANCIUIIJINHBI
KoHnTpons © oOlleHKa pe3ylbTaToOB OCBOGHUS YYEOHOW TUCHUILITUHBI
OCYILIECTBIIAETCS MPENOAABATENEM B IIPOLECCE MPOBEACHUS NPAKTUUYECKUX 3aHATUM,
nabopaTOpHBIX PpalbOT, TECTUPOBAHHS, a TakKe€ B pe3yJbTaTe BBIMIOJHCHUS
00y4JaroIMMUCS UHANBUAYATbHBIX 3a/IaHHUH, IIPOEKTOB, UCCIICTOBAHUH.
PesynpraTel 00y4eHMS pACKpHIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHUS W

MpUOOPETCHHBIC YMEHUS, HATIPABJICHHBIC HA TPUOOPETEHNE OOITNX KOMITETCHIIUMN.

Pe3yabTaThl 00yueHus (MpeaMeTHbIE) DopMbI U METOAbI KOHTPOJISA H
Ha YPOBHE yUeOHBIX ACHCTBUI OLICHKH Pe3yJibTAaTOB 00y4eHUs!
1 2

C(bOpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 0 MECTC

XMMUU B COBPEMEHHON Hay4yHOW KapTuHE HalTro/eHNe B X0JIe 00ydeH s

MHpa; TOHMMAaHWE POJU  XUMHUU B
YcTHBIE OTBETHI
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¢dopmupoBaHuM  Kpyrosopa H  (yHK-
[UOHAIBHON T'PaMOTHOCTH YEJIOBEKA JUIS
peleHus MPaKTHYeCKUX 3ajay;

c(OPMHUPOBAHHOCTH COOCTBEHHOU IMO3UINH
110 OTHOILIICHUIO K XUMHUYECKON
uHbOpMAIMK, TOJYy4aeMOl M3  pasHBIX

HUCTOYHHKOB,
BJIaJICHUC OCHOBOIIOJIararommuMun
XUMHNYECCKHUMHU IIOHATUAMU, TCOPUAMU,

3aKOHAMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BAHUE XMMHYECKOM TEPMUHOJOTHEN
1 CHMBOJINKOM;

BJIAJICHUE OCHOBHBIMH METOJaMU HAyYHOTO
MO3HAHUS, MCIOJb3YEMBIMH B  XUMHHU:
HaONIOZCHUEM, OIMCAHUEM, W3MEPEHHUEM,
JKCIIEPUMEHTOM; yMEHHE 00pabaThIBaTh,
O0BACHATH pe3ybTaThI MIPOBECHHBIX
ONBITOB M JEJaTh BBIBOJBI, TOTOBHOCTh H
CIIOCOOHOCTH MPUMEHSITh METOJIbI TTO3HAHUS
MpU  pENICHUH  MNPAKTUYECKUX  3ajady;
c(hopMUPOBAaHHOCTH YMEHUS JIaBaTh
KOJIMYECTBEHHBIE OIEHKM W MPOU3BOJHUTH
pacyeTsl MO XUMHYECKUM (opmyram u

YpaBHEHUSIM;
BIIaJICHUE MpaBUJIaMu TEXHUKH
0€30MacHOCTH npu HCIOJIb30BaHUU

XUMHYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh COOCTBEHHOMN MO3UIIMU
[0 OTHONICHHIO K XHUMHYECKOW uHbop-
Maluu, MOJTy4aeMo u3 pa3HbIX
HMCTOYHUKOB.

[Tpaktuueckue padboTsl, otyer o BCP,
YCTHBIE OTBETHI

YCTHBIE OTBETHI, Ta00OpaTOPHBIC
paboTsl, [TpakTrueckue paboThI

3anoaHeHHE CPABHUTEIBHBIX TaOIHI]

JlaGoparopnas padota

Brictymnienue ¢ cooOmeHuem

IToaroroBka npe3eHTanuu

Otuer o BCP

[ToaroroBka cooOuieHuii, 1abopaTopHas
paboTta

DKCcnepTHOE HAOII0ICHUE,
71a00paTOPHBIE U MPAKTUICCKHIE PAOOTHI

[IpoBepouHbIE CaMOCTOSTEIHHBIC
pabOTHI TPAKTUUYECKUE PAOOTHI
TECTUPOBAHUE

3aHH/ITa WHJIAWBUAYAJIbHBIX IIPOCKTOB
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[Tpunoxenue 1

5. IJJAHUPOBAHUE YUEBHBIX 3AHATUN C UCOJb30BAHUEM
AKTHUBHBIX U UTHTEPAKTUBHbBIX ®OPM U METOJAOB OBYYEHUASA

Ne K AKTHBHBIE U bopmupyembie
n/n Tema yyeOHOr0 ];);I HHTEePAKTUBHBIC YHUBEpPCAJIbHBIE
3aHATUSA 4ACOB (¢opmbI U MeTOABI yueOHbIe
o0y4yeHus JICUCTBUSA
1. [Tepnonnueckuit 2 JIeJI0Bast UrPa; 3HaHUg
3akoH J[.1. TEPMUHOJIOTHH,
Menneneena YMCHHEC OIPCACIATH
(GyHKIMM  HAay4HOTO
MO3HAHUS,  HABBIKU
paboThI B rpymnie
2. XUMHAYECKUE 2 WHTEPAKTUBHAS JICKIIHS 3HaHUS
BEII[ECTBA BO rpynmoBas TEPMHUHOJIOTUH,
BcenenHnoit YMEHHE  ONPEACNATH
GyHKIMM ~ HAay4YHOTO
MO3HAHUS,  HABBIKU
paboThI B rpymnie
3. Ctpoenue 2 MeTOJ] pabOTHI B MAJTBIX 3HaHus
OpraHU4YeCKUX rpymnnax. TEPMUHOJIOT UM,
BEILIECTB YMEHHUE OIpEeaeIsiTh
GYHKIIMA ~ HAYyYHOTO
MO3HAHUsS,  HAaBBIKU
paboTHI B TpyTIIE
4. | I[IpenennpHbIC 2 KOJUTOKBUYM:; SHaHUS
VIJIEBOIOPOJBI M HMX TEPMUHOJIOTHH,
OCOOCHHOCTH YMEHHE OIpPEACIATH
(GYHKIIMA ~ HAYYHOTO
MO3HAHUsS,  HAaBBIKU
paboTel B TpyIIeE,
paboTBl C HAyYHOU
JIUTEePATYypOit
5. YrneBomopoapl  Kak | 2 METOJ] «MO3TOBOH IITYpM»; | 3HAHMUSI
OCHOBHBI HCTOYHHK TEPMHUHOJIOTHH,

SHEPIruun

YMEHHUE OIpeaesiTh
GyHKIMM ~ HAY4YHOTO
NO3HAHUS,  HAaBbIKU
paboTel B TrpymIe,
paboThl ¢ Hay4HOMH
JIUTEPATYpPOU
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[IpumepHble TeMBI pedepaToB (TOKIATOB),
WHIUBHUIYaIbHBIX TPOEKTOB

* buorexHon0rYUsA U reHHas HHXXeHepus — TexHosiorun XXI Beka.

* HaHoTexHosorus kak NpUOPUTETHOE HAIIPABIICHUE PAa3BUTHS HAYKU U
npousBozcTsa B Poccuiickon denepanuu.

* CoBpeMeHHbIe METO/IbI 00€33apa’KuBaHUsI BOJIbI.

* AIOTpOIUs METAJIOB.

* Xwusnb u gesrenbHocTh . M.Meneneena.

* «llepuoanueckoMy 3aKoHy Oynayliee He TPO3UT Pa3pyLICHUEM. .. »

* Cunre3 114-ro anementa — TpuyM@ poCCUNUCKUX PUZHKOB-SIEPIIUKOB.

* H3otomsl BOmopoa.

* Hcnonp3oBaHue paguOaKTUBHBIX H30TOMNOB B TEXHUYECKUX LIETISAX.

* PeHTreHOBCKOE U3IIyYEHUE U €T0 UCIIOJIb30BAHNE B TEXHUKE U MEAULIMHE.

* [Ina3ma — yeTBepTOE COCTOSIHUE BEIIECTBA.

* Amop¢Hble BelecTBa B MIPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpy>Karolen cpeabl OT XUMUUYECKOTO 3arpsA3HEHHUS.
KonnuecTBeHHBIE XapaKTEPUCTUKH 3arPsI3HEHUS OKPYKAIOLIENH CPELBI.

» Ilpumenenue TBepA0rO M razoodpasHoro okcuaa yriepozaa (IV).

* 3ammTa 030HOBOTO SKpaHa OT XUMUYECKOT O 3arpsA3HEHUS.

* I'pyOoaucnepcHble CUCTEMBI, X KiIacCU(pUKAIUSA U UCTIOIb30BAHKE B
npodeccuoHaIbHOM 1eITeTbHOCTH.

* Kocmernueckue remnu.

* IlpuMeHeHUE CyCIICH3UN U OMYJILCUN B CTPOUTEILCTBE.

* MuHepaibl ¥ TOpHBIE TOPOJIBI KAK OCHOBA JTUTOC(EPHI.

» PactBopbl BOKpYT Hac. THIIBI paCTBOPOB.

* Boga kak peareHT u cpeaa st XMMHYECKOTO IpoLeccea.

* Xwuzsb u nesrenpHocTs C.AppeHnyca.

* Bxiaza 0Te4eCTBEHHBIX YYEHBIX B PA3BUTUE TCOPUHU DIIEKTPOIUTUYECKOU

JTACCOLIHAIH.

* VYcTpaHEHHE )KECTKOCTH BOJbI HA IPOMBIIUIEHHBIX MPEINPUATHSX.

* CepHas KHuCIIOTa — «XJI€0 XUMUYECKON TIPOMBITINIEHHOCTH.

* Hcnonp3oBaHME MUHEPATIBHBIX KUCIIOT HA NPEAIPUATUAX PA3IUYHOTO
npodus.

* OKcHUJBI U COJIU KaK CTPOUTENIbHbIE MAaTEPUAIIBIL.

* Hcropus rurmca.

* IloBapeHHas coOJib KAK XUMHYECKOE ChIPhHE.

* MHuoromukuit KapOOHAT KaJIbIHs: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.

* Peaknuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanpHO€ MOAENMPOBAaHNE XUMUUYECKUX ITPOLECCOB.

* DIIEKTPOJIN3 PACTBOPOB IIEKTPOIUTOB.

* DIIEKTPOJIN3 PACIIABOB AJNEKTPOIUTOB.

* [IpakTuyeckoe MpUMEHEHHE IEKTPOIN3a: paQMHIPOBAHUE,
rajbBaHOIJIACTUKA, TAJIbBAHOCTETUSI.



6.JINCT U3MEHEHUI U JIOIIOJTHEHWI, BHECEHHBIX

B PABOYVIO I[IPOTPAMMY

Ne M3MCHCHUS, JaTa BHCCCHM N3MCHCHU A, Ne CTpaHUlIbl C UISMCHCHUCM,

BbLIIO

CTAJIO

OcHoBanue:

IMoanuck JuLa BHECHIEro H3MEHEeHH s
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