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Ili1anupyemMblie pe3yJibTaThl 0CBOCHHUS Y4€0OHOI0 IpeaMeTa

[Iporpamma oGecrnieunBaeT GOpMHUPOBAHUE JIMYHOCTHBIX, METAPEIMETHBIX U
MIPEIMETHBIX PE3YyIbTATOB.
JIMYHOCTHBIE:

e TOTOBHOCTH W  CIOCOOHOCTH  OOYYalOIMXCS K  CaMOpPa3BUTUIO U
CaMOBOCIIMTAHHUIO B COOTBETCTBUU C OOIICUETOBEUECKUMHU IIEHHOCTSIMU U HJIeallaMu
Tpa)KAaHCKOTO OOIIECTBa;

o TPHUHATHE U peau3alus LIEHHOCTEH 3J0pOBOro 1 O6e30MmacHoro o0pas3a *KU3HH,
OepeXHOEe, OTBETCTBEHHOC W KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO;

e HEMPUATHE BPEIHBIX TMPUBBIYEK: KYpeHUs, YIOTPEOJECHUS  aJKOTOJs,
HAapPKOTHKOB.

e YBWOXEHHE K CBOEMY HapoOjdy, YYBCTBO OTBETCTBEHHOCTH TIiepes PonuHOM,
rOpAO0CTH 3a CBOM Kpaii, cBOt0 PosuHy, MpoIuioe ¥ HACTOAIIEE MHOTOHAIIMOHATBLHOTO
Hapozaa Poccuu;

o TMPUHATHE TYMAHUCTHMYECKUX I[EHHOCTEH, OCO3HAHHOE, YBAXHUTEIHHOE U
n00poskenaTeIbHOE OTHOIICHHE K JPYTOMY YEJIOBEKY, €0 MHEHUIO0, MUPOBO33PEHUIO;

e CIIOCOOHOCTDH K COTEPEKUBAHUIO U (DOPMUPOBAHKUE MOZUTUBHOTO OTHOIIEHUS K
JIOJIM, B TOM YHCIE K JIUIIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSI U
WHBaJIMaM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHUE K (PU3UIECKOMY
1 TICUXOJIOTHYECKOMY 370POBBIO APYTHX JIFOICH, YMEHHUE OKa3bIBATh MIEPBYIO TTIOMOIIIb;

e Ppa3BUTHE KOMIETEHIIUH COTPYIHUYECTBA CO CBEPCTHUKAMU, IETHMH MJIA IIIETO
BO3pacTa, B3POCIBIMU B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-
WCCIICIOBATEILCKON, TPOSKTHOU 1 APYTHX BHUIAX JCSITCIHHOCTH.

e MHPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYyKH,
3HAUYMMOCTH HAayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHHE
JIOCTOBEpHON MH(pOpMaIUE O MEePEOBBIX ITOCTHKEHHUSX U OTKPBITUSX MHPOBON H
OTE€UECTBEHHON HayKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa
1 00111eCTBa;

e TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaAHMIO,
HAa TPOTSDKEHWM BCEW JKWM3HHM; CO3HATEIBHOE OTHOIICHHE K HEMPEePHIBHOMY
0o0pa30BaHMUIO KaK YCJIOBHUIO YCHENIHOW MPOGEeCCHOHAIBHOW W OOIIEeCTBEHHOU
NEeATEITbHOCTH;

e JKOJIOTHYECKAs KyJIbTypa, OEpeKHOE OTHOIICHUS K POJTHOM 3eMJIe, IPUPOTHBIM
oorarctBaM Poccun W Mupa; TMOHUMaHWE BIUSHHUS COLIUATLHO-DKOHOMHYECKUX
MIPOIIECCOB HA COCTOSHUE TPHUPOJHON M COIMAIBHOW CPEIbl, OTBETCTBEHHOCTH 3a
COCTOSIHUE  TPUPOIHBIX  PECYpCOB;  yMEHUS W HABBIKM  Pa3yMHOTO
MIPUPOOIIOIL30BAHNS, HETEPIIMMOE OTHOIIEHUE K JCHCTBUSAM, MPUHOCSIIUM BpPEI
AKOJIOTUH; TPUOOPETEHHE OMBITAa KOJIOTO-HATIPABICHHON JESTENHHOCTH;

e OCO3HaHHBIN BBIOOP Oymymiedl mpodeccun Kak MyTh U CIOCOO pean3ariiu
COOCTBEHHBIX JKU3HEHHBIX TUTAHOB;

e TMOTPEOHOCTh TPYIAUTHCS, YBOKEHHE K TPYAYy W JIIOASIM TpPyAa, TPYAOBHIM
TOCTIKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHUE K PA3HBIM
BUJIaM TPYJOBOU JIEATETLHOCTH.




MeTanpeaMeTHbIE:

PeryaaruBHble YHUBEpPCAIbHBIC YUeOHbBIE JCHCTBUS:
CaMOCTOSITEJIBHO OIpEeeIaTh 1N, 3aJaBaTh NapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OTIPEICIIUTh, YTO 1EIb JTOCTUTHYTA;
CTaBUTh MW (GOPMYyJIUpPOBAaTh COOCTBEHHBIE 3ajadyd B 00pa3oBaTeIbHOU
JNEATETbHOCTH U )KU3HEHHBIX CUTYAIUSX;
BBIOMPATH MTyTh JOCTHKCHHUS 1IEITH, TNIAHUPOBATH PEIICHHE MTOCTABICHHBIX 3a7ad,
ONTUMU3UPYS MATEPUAIBHBIE U HEMATEPUAIbHBIE 3aTPAThI;
OpraHu30BbIBaTh  A(P(EKTUBHBIM TMOUCK PECYpPCOB, HEOOXOAMMBIX  JJIS
JIOCTHIKEHMS TTIOCTABJIICHHOM 1ICJIH;
COIOCTABJISATh MTOJTYYEHHBIM PE3yJbTaT ACATEIBHOCTH C MOCTABICHHOM 3apaHee
1ICJIbIO.

[lo3HaBaTeIbHBIE YHUBEPCAJILHBIE YUCOHBIE IEHCTBUS:
UCKaTh M HAXOJIWUTh OOOOIIEHHBIC CIOCOOBI PEIICHHUS 3ajad, B TOM 4YHCIIE,
OCYILIECTBIIATh Pa3BEPHYTHIM HHGOPMAIIMOHHBIN MTOMCK M CTABUTh HA €TI0 OCHOBE
HOBBIE (yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;
KPUTHYECKH OLICHHBATh M MHTEPIPETUPOBATh HH(DOPMALIMIO C PA3HBIX MO3HITUH,
pacro3HaBaTh U PUKCUPOBATH MIPOTUBOPEUMS B MHPOPMAIIMOHHBIX UCTOYHUKAX;
WCMOJIb30BaTh  PA3JIMYHBIE  MOJEJIBHO-CXEMATHYECKHWE  CpEIcTBa  JJIS
MPEJICTABIICHNS CYIIECTBEHHBIX CBA3€M M OTHOLICHWH, & TAKKE MPOTUBOPEUUIA,
BBISIBJICHHBIX B UH(GOPMAIIMOHHBIX UCTOUHUKAX;
HaXOJUTh U TMPUBOJUTH KPUTHUYECKUE APTYMEHTHI B OTHOIICHUU ICUCTBUN U
CY’)KIEHHM JIpyroro; CIOKOMHO W Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM
3aMEUYaHUSIM B OTHOIIECHWHU COOCTBEHHOTO CYXJEHHS, pacCMaTpUBaTh MX Kak
pecypc COOCTBEHHOTO Pa3BUTHS,
BBICTpanMBaTh WHIWBHAYAJIbHYIO OO0pa30BaTEIbHYIO TPACKTOPHIO, YUHTHIBAsS
OrPaHUYEHUS CO CTOPOHBI JPYIMX YYACTHUKOB M PECYPCHBIE OTPAHUYCHUSA,
MEHSTh U YJIEP>)KUBATh Pa3HbIC MO3UIIMHU B IO3HABATEIBHOMN AEATEIBHOCTH.

KoMMyHHMKaTHBHBIE YHUBEpPCATbHbIC YUCOHBIE ICHCTBUS:
OCYUIECTBJIATh JEIOBYI0O KOMMYHHMKALMIO KaK CO CBEpPCTHUKaMH, TaK U CO
B3pOCHBIMU (KaKk BHYTpU OOpa30BaTENbHOM OpraHu3alMi, Tak W 3a €€
npenenaMu), nMoAOUpaTh MAPTHEPOB ISl JEI0OBOM KOMMYHHUKALIMU UCXOIS W3
COOOpaKeHUI Pe3yIbTaTUBHOCTH B3aUMOJIEHCTBHUSA, & HE JIMYHBIX CUMITaTHIi;
OpU OCYIIECTBIEHUU TPYNMNOBOW pPabOThl OBITh KAaK PYKOBOAMTENEM, TaK M
YJIEHOM KOMaHJbl B Pa3HbIX poOJIAX (FeHepaTop WIEH, KPUTHUK, WCIIOTHHUTEIb,
BBICTYNAIOIIH, SKCIIEPT U T.1.);
Pa3BEPHYTO, JIOTHYHO U TOYHO HM3J1araTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAHUEM
aJIeKBATHBIX (YCTHBIX U TUCBMEHHBIX ) A3BIKOBBIX CPEJICTB;




IIpeaMeTHBIE:
packpbIBaTh Ha IpUMEpaxX pojib XUMHUHU B (GOPMHUPOBAHUM COBPEMEHHON HAyUYHOU
KapTUHBI MUPA U B IPAKTUYECKOMN JEITEILHOCTH YEJIOBEKA;
JEMOHCTPUPOBATh Ha IPUMEpPaX B3aUMOCBA3b MEXAY XUMHEU WU JPYTUMH
€CTECTBCHHBIMU HayKaMH;
pPacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TECOPUU XUMUUYECKOro CTpoeHus A.M.
bytneposa;
noHUMaTth Gusndeckuii cmbica [lepuoanueckoro 3akona /I.M1. Menneneesa u Ha
€ro0 OCHOBE OOBSICHATH 3aBHCHMOCTb CBONCTB XHMHYCCKHX DJIEMCHTOB M
00pa30BaHHBIX UMU BEILIECTB OT 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB;
OOBSACHATH MPUYNHBI MHOTOOOpa3Us BEIIECTB HA OCHOBE OOIIMX MPECTaBICHUI
00 UX COCTaBe U CTPOCHHUH;
MPUMEHATh MpaBUjia CUCTEMATUYECKOM MEXKIyHApPOJHOW HOMEHKJIATYPhl Kak
CpeACTBa pa3IMUCHUs U UACHTU(DHUKAIIMK BEIIECTB 10 UX COCTaBY U CTPOCHHIO;
COCTaBJIATh MOJIEKYJISIPHBIC U CTPYKTYpHBbIE (hOPMYJIBI OPraHUYECKUX BEIIECTB
KaK HOCHUTENeW HWH(pOpMaluu O CTPOSHHHM BEIIECTBA, €ro CBOWCTBAX U
MPUHAICKHOCTHU K OMPEACICHHOMY KJIacCy COCIMHEHUT;
XapaKTEepU30BaTh OPraHUYECKHE BEILIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM,
yCTaHaBJIMBAaTh MIPUYUHHO-CJIEJICTBEHHbIEC CBSI3U MEXITY JIaHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA,;
MPUBOJUTh MPUMEPbl XUMHUYECKUX PEaKIUi, pPacCKPBIBAIOIINX XapaKTePHbIC
CBOMCTBA TUIMHUYHBIX MPEJICTABUTEIIEH KIAaCCOB OPraHUYECKUX BEIIECTB C IEJBIO
UX UAECHTU(PUKAIMY U O0OBICHEHUS 00JIaCTH IPUMEHECHUS;
MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XUMHUUYECKUX PEaKIMi Ha OCHOBE
3HAHHUM O TUMAX XMMHYECKOW CBSI3M B MOJIEKYJIAX PEAr€HTOB U UX PEaKIMOHHOU
CIIOCOOHOCTH;
MCII0JIb30BaTh 3HAHUSI O COCTaBE, CTPOCHUHU U XMMHYECKUX CBOMCTBAX BEIIECTB
JU1s1 0€30ITaCHOTO MPUMEHEHHUS B IPAKTUUECKOM ACATEILHOCTH;
IMPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIB30BaHUS IPOIYKTOB IepepaboTKu
He(PTH ¥ TIPHUPOTHOTO raza, BEBICOKOMOJICKYJISIPHBIX COSAUHEHUM (ITOJUATHIICHA,
CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);
MPOBOJIUTH ONBITHl MO PACIO3HABAHUIO OPTaHMYECKUX BEIIECTB: TJIUIIEPUHA,
YKCYCHOUM KHCIIOTBI, HEMIPEACIbHBIX >KHPOB, TJIFOKO3bI, Kpaxmaia, 0eTKOB — B
COCTaB€ IMHUIIEBBIX MPOAYKTOB U KOCMETHYECKHUX CPEJICTB;
BJIAJIETh TMpaBUJIaMU M TIpueMaMu 0Oe30macHo paboThl ¢ XUMHUYECKUMHU
BEILIECTBAMU U JTA00OPATOPHBIM 000PYy0BaHUEM;
yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM pEakiMu W CMEIICHUs
XUMHUYECKOTO PABHOBECHS OT Pa3JIMUHBIX (PAKTOPOB C IEIBI0 OMpeAcIcHUs
ONTUMAJILHBIX YCIIOBUM MPOTEKAHUS XUMUYECKUX MTPOIIECCOB;
MPUBOAUTH MPUMEPHI TUAPOJIM3aA COJIEH B TOBCEIHEBHOM )KM3HU YEIOBEKA;
MPUBOAUTH PUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIMid B TIPUPOJE,
MPOM3BOJICTBEHHBIX IPOIIECCaX U KU3HEACATEIbHOCTH OPraHUu3MOB;
MPUBOANTh TNPUMEPHI XUMHUYECKUX  PEaKIHii, pacCKpPhIBAIOIMNX  OOIIHE
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJNIOB U HEMETAJLIOB;




MIPOBOAMTH PACUETHI HA HAX0XKACHNUE MOJIEKYIIPHOM (POPMYIIBI YTIEBOAOPOIA 1O
IPOJYKTaM CrOpPaHHs U MO €r0 OTHOCUTENIBHOW IUIOTHOCTH M MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTAB;

BJQJeTh IMpaBUjiaMyd Oe€30MacHOro OOpalleHusi C €IKUMH, TOpPIOYMMU U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBON XHUMUMU;

OCYUIECTBJIATh  TNOMCK  XMMHYECKOM  HH(OpManuMM 1O  Ha3BaHUSIM,
uAeHTHU(PUKATOPAM, CTPYKTYPHBIM (hOpMyJIaM BEUIECTB;

KPUTHUYECKH OIICHWBATh M HWHTEPIPETHPOBATh XHUMHUYECKYI0 HH(POpPMAIIHIO,
COJIepIKalIylocsi B COOOIICHHUSIX CpPEICTB MaccoBOM HHGOpMAIuu, pecypcax
WNHTepHeTa, Hay4YHO-TIOMYJISIPHBIX CTAThSAX C TOUYKHU 3pEHUS ECTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IEJIAX BBISBICHHS OUIMOOYHBIX CYXICHUH U (HOpPMHUPOBAHHUS
COOCTBEHHOU MO3HIINH;

MPEACTABIATh IYyTH pEIEHUs TJIOOATbHBIX MpoOJeM, CTOSALMUX Mepea
YEJIOBEYECTBOM: IKOJIOTMYECKUX, SJHEPIE€TUUECKUX, ChIPhEBBIX, U POJIb XUMUU B
PELIEHUH 3TUX TPOOIIEM.

WJUTEOCTPUPOBATH HA MPUMEPAX CTAHOBIICHHUE U 3BOJIIOLUIO OPTAHUYECKON XUMUU
KaK HayKH Ha pa3JuYHbIX UCTOPUUYECKHX ATAIlAX €€ Pa3BUTHUS;

UCIIOJIb30BaTh METOJIbl HAYYHOI'O TMO3HAHMS MPU BBINOJHEHUH IPOEKTOB U
y4e0HO-UCCIIeIOBATENbCKUX 3a/1a4 [0 U3yYEHUIO CBOMCTB, CIIOCOOOB MOITYYECHHUS
Y PACIO3HaBaHUs OPraHUYECKHUX BELIECTB;

OOBSACHATH NPHUPOAY U CLIOCOOBI 00Opa30BaHNs XUMHUECKOW CBS3U: KOBAJIEHTHON
(moJIsIpHOM, HEMOJSPHON), MOHHOM, METAUIMYECKON, BOJAOPOJAHOU — C IENBIO
ONpeIEeIeHUs] XUMHUYECKOM aKTUBHOCTH BEIIECTB;

yCTaHaBJIMBATh F€HETUYECKYIO CBSI3b MEXK]Yy KJAacCaMU OPraHWYECKHX BEIECTB
JUIsi 00OCHOBaHUS MPUHLMIHAIBHON BO3MOKHOCTH TMOJYYEHUSI OPTaHMYECKHUX
COEJIMHEHUI 3a/IaHHOTO COCTaBa U CTPOCHUS;

yCTaHAaBJIMBATh B3aUMOCBSI3U MEXIy (akTaMu W TEOpHeH, NPUUYUHON U
CJIEICTBHEM TIPH aHAJIN3€ MPOOJIEMHBIX CUTYalMi 1 000CHOBAHWUY MPUHUMAEMBIX
PEILIEHU HA OCHOBE XMMUYECKUX 3HAHUM.



Coaep:kanue yueOHOTro nmpeaMera

Tema 1. CTpoeHue BelecTBa

OCHOBHBIE CBEJEHUSA O CTPOCHUM aToMa. SIpo: IPOTOHBI U HEUTPOHBHI.
N30Tonbl. DNeKTpOHBI. DIIEKTPOHHAs 0007J0YKa. DHEPreTUYECKUM YPOBEHbD.
Oco0EHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK ATOMOB JIEMEHTOB 4-T0 U 5-TO
nepuo1oB nepuoaudeckoit cucremsl . 1. Menneneena (IepexoaHbIX JIEMEHTOB).
[Tonsitue 06 opOUTANSIX. S- U p-OpOUTATN. DIECKTPOHHBIC KOH(PHUTYpAIIHH aTOMOB
XUMHUYECKUX IJIEMEHTOB.

[Tepuonuueckuii 3axon J[.M.Menzaeneesa. Otkpsoitre J[. 1. MenneneeBsim
IIEPUOANYECKOTO 3aKOHA.

[Tepnonnueckas cucreMa xumuueckux 3neMeHToB . . Menaeneena -
rpaduueckoe oToOpakeHuEe MepuoANIECKoro 3akona. Gu3znyeckuit CMbICTT
IOPSIKOBOIO HOMEpA 3JIEMEHTAa, HOMEPA MIEPUO/Ia U HOMEPA IPpyIIbl. BaneHTHbIE
AJIEKTPOHBI. [IprYnHBI U3MEHEHUST CBOMCTB JIEMEHTOB B IEPUOJAX U IPYIIIAX
(rmaBHBIX noArpymnmnax).llonoxxenrne Bogopoaa B NepuoIUUYECcKor cucTemMe. 3Hau€HUE
IIEPUOANYECKOI0 3aKOHA U IIEPUOJNYECKON CUCTEMBI XMMUYECKUX d1eMeHTOB JI. 1.
MeHieneeBa i pa3BUTHS HAYKW U IOHUMAaHUsI XUMAYECKON KapTUHBI MUPA.

Nonnass xumunyeckas cBsi3b. Katnonel u anumonsl. Knaccuduxanuss MOHOB.
HNonHbple KpUCTAUIMYECKUE pemeTkd. CBoiCTBA BEWIECTB C 3THUM  THIIOM
KPUCTAUINYECKUX PEIIETOK.

KoBaneHTHass XuMHUecKas CBS3b. OJEKTPOOTPHULATENBHOCTh. llomspHas u
HEMOJSApHAs KOBaJEHTHbIE CBSA3U. Jlumons. IlomsApHOCTE CBSI3M M TOJSIPHOCTH
MosieKyJibl. OOMEHHBIH U JIOHOPHO-AaKLENTOPHBIA MEXaHU3Mbl OOpa30BaAHMS
KOBAQJIEHTHOM CBA3U. MOJNEKYISpHBIE W AaTOMHBIE KPUCTAJUIMYECKHE PELIETKU.
CBOICTBA BEMIECTB € ATUMH TUIAMU KPUCTALINYECKUX PEIIECTOK.

Mertannnueckast xumuyeckas cBsizb. OCOOEHHOCTH CTPOEHUSI aTOMOB METAJIJIOB.
Meramueckass XuMUYECKas CBSI3b M METaJUIMYECKas KPUCTAIIMYECKas peIIeTKa.
CBolicTBa BEIIECTB C 3TUM THUIIOM CBS3H.

Bonopoanas xumudeckasi cBsizb. MEXMOJEKYISIPHAS. U BHYTPUMOJIEKYJISIpHAs
BOJOPOJIHASI CBA3b. 3HAYEHHE BOJOPOJHOM CBSA3U JUIsl OpPraHU3ALMHU CTPYKTYP
OHMOIIOINMEPOB.

Hucnepcusie cuctemsl. [lonstre o qucnepcHbix cuctemax. Jlucnepcnas dasza u
nucnepcuonHast cpena. Knaccudukanuss JUCHEPCHBIX CHUCTEM B 3aBUCUMOCTH OT
arperaTHOr0  COCTOSIHUA ~ JIUCIIEPCHOM  cpelbl W JAUCHEPCHOHHON  (ha3bl.
['pyboaucnepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, a’p030JH. TOHKOAUCIIEpCHBIE
CUCTEMBI: T€JIU U 30JI1.

Knaccudukanusa nonumepos. UckycctBennble nonuMepsl. [lomyuenue
MCKYCCTBEHHBIX MOJUMEPOB, KaK MPOJIYKTOB XUMHUYECKON Moau(pUKauu
IPUPOIHOTO MOJUMEPHOTO ChIPbS. MICKyCCTBEHHBIE BOJIOKHA (AL€TATHBIH IIETK,
BHCKO03a), UX CBOMCTBA U IPUMEHEHHUE.

Cunrernueckue noaumepsl. [losryueHre CHHTETHYECKUX TOJIMMEPOB
peakuHsIMHU NOJUMEPU3ALINN U MTOJIMKOHAeHCAUH. CTPYyKTypa MOJIUMEPOB:
JIMHENHAas1, pa3BETBICHHAS U IPOCTPAHCTBEHHAs. [IpecTaBUTENN CHHTETUYECKUX



MJIACTMACC: MOJIUATUIIEH HU3KOTO U BHICOKOTO JIABJICHMUS, TIOJIUMPOIUIIEH U
NOMUBUHWIXJI0pU. CHHTETUYECKHE BOJIOKHA: JTIaBCAH, HUTPOH U KAaIpOH.
KonTpoasnas padora Nel mo teme: «CTpoeHHE BEIECTBA»

Tema 2. Xumnuyeckue peakumu

Peakuuy, wuaymume 0e3 HM3MEHEHMs] COCTaBa BEIIECTBA. AJUIOTPONUS U
AJIJIOTPOIIHBbIE BUIOM3MEHEHUs. [IpnynHbl anjgoTponuu Ha HpuUMepe MOAU(pUKALUI
Kuciaopona, yriuepona u ¢docdopa. O30H, ero Ouonmornyeckas pojib. M3omepsl u
HU30MEPHSL.

Peakuym, uaymupe ¢ M3MEHEHHEM COCTaBa BEUIECTBA. Peakunu coennHEHUs,
pa3ioXKeHHs, 3aMelleHnss 1 oOMeHa B HEOPTaHMYECKONW M OpPraHWYeCKOW XUMHH.
Peakiuu »k30- U sHporepMuyeckue. TermaoBoi 3PQPeKkT XUMUYECKOM peakuud U
TEPMOXUMHYECKHE YypaBHEHUs. Peakumm TOpeHMs, Kak 4YacTHBIM  Clly4al
DK30TEPMUYECKUX
pEaKIui.

Ckopocte  xumuueckol peakiuuu. CKOpOCTP XMMHUYECKOM  pEaKLUU.
3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW PeakUUU OT MPUPOJBl PEAarMPYIOLIUX BEIIECTB,
KOHIICHTPALIUY, TEMIIEpaTypbl, IUIOMIAAM IOBEPXHOCTH COINPUKOCHOBEHUS W
Karanusaropa. Peakuum roMo- u rereporeHnsle. llonsatue o Kkaramusze U
karainuzatopax. depMeHTbl Kak OMOJIOTMYECKHE KaTaJu3aTopbl, OCOOEHHOCTH HX
(YyHKIHOHUPOBAHMUS.

O6parumocTh XUMHYECKUX peakuuid. HeoOpaTumelie 1 0OpaTUMbIe XUMUYECKUE
peakuun. CoOCTOSTHUE XMMHUYECKOIO pPaBHOBECUS ISl OOpAaTUMBIX XUMHUYECKUX
peakuuii. CrnocoObl CMENIEHUSI XUMHUYECKOIO PAaBHOBECHS Ha MPUMEpPE CUHTE3a
amMmuaka. [ToHsiTue 00 OCHOBHBIX HAay4HBIX MPUHIMUIIAX MPOU3BOACTBA HA MpHUMEpE
CUHTE3a aMMHAKa WJIM CEPHOM KHUCIIOTHI.

OKHCIINTENTPHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH. CreneHb  OKHCIICHHS.
Omnpenenenve creneHW OKucieHus 1o ¢opmyne coeauHeHusd. I[lonstue 00
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuax. OKHUCIEHHE U BOCCTaHOBJICHHE,
OKHUCIIUTEIIb U BOCCTAHOBUTEII.

['unponu3 opraHuueckMx W HEOpraHWYecKUx coenuHeHuii. HeoOpatumbiii
ruaposin3. OOpaTUMBIN TUAPOIN3 coJiel. [ MIpoIn3 OpraHnuecKuX COeTMHEHHUH U ero
IIPAKTUYECKOE 3HAYCHHME [UI1 MOJIYYEHHs TUAPOJIM3HOIO CHUpTa M MblLia.
buonorunyeckas poiab ruApoIN3a B INIACTUYECKOM M SHEPTETUYECKOM 0OMEHE BEILIECTB
Y DHEPI'UH B KIIETKE.

DIEKTPOSN3. DIEKTPOIU3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MIPOILIECC.
DJIEKTPOJIN3 pacIUIaBOB U PAaCTBOPOB Ha NMpuUMepe xyopuaa Hatpus. [Ipaktrueckoe
MIPUMEHEHUE DIIEKTPOJIN3A.

KontpoabHasi padora Ne2 no reme: « XMMUYECKHE PEAKLIAN

Tema 3. BemecTBa U MX CBOMCTBA

Merannel. B3aumopeiicTBue METallIOB C HEMETaIaMHu (XJIOpOM, CEepoill M
KUCJI0pOA0M). BzaumoaeiicTBHE MIENOYHBIX U HIEI0YHO3EMETBHBIX METAJIOB C BOJIOM.
DNEeKTPOXUMHUYECKUI PSAJ HANPSIKEHWHA MeTauioB. B3aummonelcTBUe METalIOB C
pacTBOpaMHM KHUCIIOT U cojleil. AlmroMUHOTEpMHUS. B3anuMoaeiicTBuE HaTpusl C STAHOJIOM



u ¢denonoMm. Kopposust metaioB. [loHsITHE 0 XUMHUYECKOW W AJIEKTPOXUMHUYECKON
KOppo3uu MeTaiIoB. CrIoCOOBI 3aIIUTHl METANIOB OT KOPPO3UHU.

Hemeramnbl. CpaBHUTENbHAsT XapaKTEpUCTUKA TaJOreHOB Kak Haubosee
TUNHWYHBIX TpPEACTaBUTENIC HeMeTauioB. OKHUCIWUTENbHBIE CBOMCTBA HEMETAJLIOB
(B3aUMOJEHCTBHE C MeTalylaMu U BOJOpoAoM). BoccraHoBUTENbHBIE CBOMCTBA
HEMETAJUIOB (B3aMMOJIEHCTBHE C OO0Jee 3JIEKTPOOTPUIATEIbHBIMU HEMETaUIAMH U
CJIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMU ).

Kucnotrel Heopranmueckue u opranuueckue. Krnaccudukaruss KUCIIOT.
XUMHUUYECKHE CBOMCTBA KUCJIOT: B3aUMOAECHCTBUE C METAINIAMU, OKCUJAMHU METAJLIIOB,
TUAPOKCHJIAMHA METAJUIOB, COJISIMHU, cnupTamu (peakuws stepuduxaiuu). Ocolble
CBOMCTBA a30THOM Y KOHLICHTPUPOBAHHOW CEPHOU KUCIIOTBHI.

OcHoBaHusl HeOpraHuyeckue u oprannueckue. OCHOBaHMS, UX KiIaccuUKaius.
XUMHUUYECKHE CBOMCTBA OCHOBAaHMI: B3aUMOJICMCTBHE C KHUCIOTAMH, KUCIOTHBIMHU
OKCHJAMHU U cOJiAMU. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHUM.

Comu.. Knaccuduxkanus coseid: cpeHue, KUCIbIE U OCHOBHBIC. XHUMUYECKHE
CBOMCTBA COJIEH: B3aUMOJICMCTBUE C KHUCJIOTaMH, LIEJIOYAMHU, METAJUIAMU U COJISIMH.
[IpencraButenu coyiel U UX 3HayeHue. XJIOpUJl HaTpusl, KapOoHat Kanblus, hocdar
KaJblusg (CpeHue COJM); THAPOKApOOHATHI HATPUST U aMMOHHS (KHCIIBIE COJIH);
ruapokcokapoonat meau (I1) - manaxurt (ocHoBHas coiib). KauecTBeHHBIE peakiiu Ha
XJIOpUI-, Cylbdart-, 1 KapOoHAT-aHUOHBI, KATHOH aMMOHUS, KaTHOHBI xkene3a (II) u
(1.

['eHeTnyeckast CBSI3b MEXKY KIIACCAMM HEOPraHUYECKUX W OPraHUYECKUX
coequHeHui. [IoHsATHE O TEHETUYECKOW CBSI3M M T€HETUYECKUX psiaax. [ eHeTnueckuit
psaa meramna. ['enetnueckuil psg Hemetamia. OcOOEHHOCTH TE€HETHYECKOro psiia B
OPraHUYEeCKON XUMUH.

KourpouabHas padora Ne3 no reme: «BemecTBa n ux CBOKWCTBa»

XuMH4YecKuil MPaAKTUKYM «PelieHne 3KcnepuMeHTaIbHbIX 3a1a4»

Tema 4. Xumusi 1 cOBpeMeHHOe 00111eCTBO
[Tpou3BOACTBO CEpPHOI KHUCIOTHI, aMMHaKa, YyryHa WU CTalu, yaoOpeHud u
ITOJIUMEPOB.
OCHOBBI MPUMEHEHHUS BEIIIECTB B CEJILCKOM XO3SICTBE, OBITY U METUIINHE
Kourpoabnasi pa6ora Ne4 no teme: XvMusi U COBpEMEHHOE 00IIIECTBO
TemaTuuyeckoe NJIAHUPOBAHUE

No  [Tema KonunuectBo [IpakTrueckas
4acoB 1O
rnporpamMe [KOHTPOJIBHBIE [HACTh
ABTOpA [pPaboThI

1 9 1

CtpoeHnue BeniecTna

XUMUYECKHUE PEAKIIUU 13 1 1




BemniecTsa 1 ux cBOMCTBA

XHUMHS 1 COBPEMEHHOE
0O0IIIECTBO




