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PaGouas nporpamma no XHMHH A 11 knacea (yriay6uienHb1ii YPOBeHbB)

TOSICHUTEJILHA 5T 3ATTVICK A

B paGouyeii MPOTpaMMe  yriyGiaeHHOro yposHs NIPENYCMOTPEHO HE TOJIBKO
Pa3BUTHE BCEX OCHOBHBIX BHJIOB ACATEILHOCTH 00y4aeMEIX, MpeCTaBIeHHbIX B
POrpaMMax IUIsi HaYalbHOTO O6IIEro u OCHOBHOTO 0bLIero 06pasoranus, Ho 1
TakMX — BHIOB  JeSTeNBHOCTH, KOTOpele  ofecneuynsaroT peanuzanuro
IIPOCKTHpYeMOH  00pazoBaTeIbHOIN TPaeKTOpuH, CBA3aHHON C yriy6ieHHBIM
n3ydenuemM xumuu. OnHako COZlepxKaHue NaHHOM paboveit [IpOrpaMMEI  UMeeT
0CoOeHHOCTH, 00ycII0BIEHHEIE, BO-TIEPBBIX, MIpeaMETHBIM COICpKaHHeM, Bo-
BTODEIX, IICHXOJIOTHYECKUMHU BO3PAaCTHBIMH  OCOOEHHOCTAMU o0y4aeMeIX, B-
TPEThHX, C 3a71a4aMU IPOGUIBHOMN TOATOTOBKH K 00y4eHHIO B BbICIIEH LIKOJIE, B
KOTOPOM XHMUS SBIIsIeTCs npod)pmnpy}omeﬁ JUCLHUATIIUHOMN.

Ilpn  wu3ydenun XUMAH, TJHe BENYIyI0 pONb Hrpaer [I03HaBaTeILHAS
ACSATCIIBHOCTB, B TOM YHCJIE W OKCIICPUMEHTANbHAS, OCHOBHEIE BHJIBI y4eOHoi1
ACATENBHOCTH 00yYarommxcs Ha YPOBHE y4eOHBIX HEeHCTBHH BKIIOYAIOT YMEHHSs
XapaKTepHU30BaTh, OOBACHATE, KIIacCHHUUMPOBATH, OBIIANETH METOIAMM HAy4HOro
MOSHAHMSA, IIaHHPOBATE W  NPOBOIMTDH XUMUYECKHH  3KCIIEPHUMEHT W
HHTCPIPETHPOBATE €r0 pPe3yNbTaThl, MOJHO M TOYHO BBID@XKaTh CBOHM MEICITH,
dPrYMCHTHPOBATE CBOKO TOYKY 3peHws, paboTaTh B rpynme, mpeacTaBniTL u
coobuiarTs XUMHUHECKYI0 HHYOPMALHIO B YCTHOIM 1 TUCEMEHHOH opMe 1 jp.

OnHoit w3 BaxHeimx 3aJ1a4 o0y4YeHus B CpellHEeH IIKoNle sBIgeTCs
[IOAr0TOBKa O0y4arommxes K OCO3HAHHOMY M  OTBETCTBEHHOMY BEIOOpY
KUSHEHHOrO M NpPO(ECCHOHAIBHOIO ITyTH, Obyuaroruecss momKHbI HAy4YUThCs
CaMOCTOSATENIBHO CTABUTB LIETH U ONpeIelisTh IIyTH UX NOCTHXKEHUS, UCIIOIB30BATh
NPUOOPETEHHEIN B IIKOJIE OIBIT ACATCIIBHOCTH, KOTOPBIH OyHeT crioco6CTBORATE
YCICIIHOMY ITOCTYIUIEHHIO H O6YYEeHHIO B NPOGHUIBHOM By3e, BEIGOpY npodeccuu,
AOCTIDKEHHIO JXENIaEMBIX PE3YNBTATOB B IPOGbecCHOHANbHOlM chepe.

Cornacuo o0pazoBaTensHOMY CTaHNAPTy 2aeHble Uenu cpemHero oOIIEro
o0pa3oBaHus:

1) dopmuposanne wuenocrHoro NPEACTaBACHNUsI O MHUpPE, OCHOBAHHOIO HAa
NPHOOPETEHHBIX 3HAHHUAX, YMEHUAX U CII0CO6AX JESTEIBHOCTH;

2) npuobpeTeHue omeiTa Pa3sHOOOPa3HOH AEATETBHOCTH, ONBITA TTO3HAHUS U
CaMOIIO3HAHMS;

3) MOATOTOBKA K OCYILECTBJICHHUIO OCO3HAHHOIO BHIOOpA HMHIAMBHIYATBHOMN
00pasoBaTeNnbHON WK IpoQeccHoHanbHoi TPAEeKTOPHH.

Bonbimoi Bkiax B ocTmkeHne stux neneit cpenHero obmero o6pa3oBaHus
BHOCUT usyuenue Xxumuu Ha yzayoneHnom YPO6He, KOTOPOE HPU3EAHO
obecheuume:

* opMUpOBaHKE CHCTEMBI XHUMHYECKHX 3HAHUI KaK KOMIIOHEHTa HE TOJIbKO
CCTCCTBCHHOHAYYHOU KapTHHBI MUpPa, HO U HAYYHOMH KapTHHBI MUPA;

® Pa3BUTHE JINYHOCTH OOYYAIONINXCS, UX UHTEIEKTYAlbHOE U HpaBCTBeHHoi:
COBCPIICHCTBOBAHME, (DOPMUPOBAHHE y HUX TI'yMaHHCTHYECKHX OTHOLICHHMIL
OKOJIOTHICCKH LEe/IeC000pasHOro oBeeH:s B OBITY 1 TPYIOBOH AESTEIBHOCTH;



® BEIPAOOTKY y obydarommmxces TOHUMAHHUS OBLIeCTBEHHON MOTpe6HOCTH B
Pa3BUTHH XMMHH, a Takxke (HOPMHpOBaHHMe Y HHUX OTHOLUEHUS K XHUMHUU Kak
BO3MOXHOH  obnacté  6ynywieit MPOMECCHOHATBHOM  HeATeTbHOCTH WIH
ACATENLHOCTH, B KOTOPOI XUMHYECKHE 3HAHMS HMEOT NPOGUINPYIOLIHit cTaTyC;

* hOpMHpPOBaHUE HABEIKOB SKCICPUMEHTANBHON U MCCIIeHOBATENbCKO]
ACATCIBHOCTH, YCIIEIIHOTO YYacTHs B MyOJIIMYHOM MpecTaBIeHIH Pe3yIbTaToB
TaKOW NesATeTbHOCTH;

® BOSMOXHOCTD Y4acTHsl B XHMHYECKHX OIMMITHALAX Pa3JIMYHBIX YPOBHEl B
COOTBETCTBHU C XENAEMbIMU Pe3yNbTaTAMH U a1eKBATHOMN OLICHKOM COOCTBEHHBIX
BO3MOKHOCTEH;

* pOPMHPOBaHHE yMeHHH 6e30macHOro obpaiieHuss ¢ Bemecramu,
HCIIOJIb3yEMBIMU B OBITY U MPOU3BOCTBEHHOM chepe;

®YMEHHE OOBSACHATL OGBEKTH U TIPOLECCHl  OKpyXKalole cpempl —
[IPUPOJHOH, COLHAIBHOIA, KyJIBTYPHOM, TEXHHUYECKOMH, - HCIIONB3YS IJIS 9TOro
XUMHUYECKNE 3HAHUS;

¢ MOHMMAHHE LCHHOCTH XUMHYECKOTO 535K, BHIPAKEHHOTO B BepOaNbHOH U
3HAaKOBOM ()OopMax, KaK COCTaBHOH 4YacTH PEHYEBOM KyNBTYpPHEl COBPEMEHHOIO
CIHCILHATMCTA BEICOKOH KBaNIU(DUKAIHH,

O6wmas xapakrepucruxa y4eOHoro Kypca

Ocobernroctn conepiannus YIIyOIEeHHOTO OOYYEeHHS XHMHU B cpemHei
WIKOJTe 0OYCIIOBICHB! CIeNHBUKON XUMUM KaK HayKH W ITOCTaBJIIEHHBIMU LIEJISMH.
OCHOBHOM cozepkaTenbHON 3amadell XUMUM ABIIAIOTCS U3YyYEeHHE cOocTaBa W
CTPOCHUA BEILECTB, 3aBUCUMOCTH UX CBONCTB OT CTPOEHHS, MTOJIyYE€HHE BELIECTB C
Sa/IAHHBIMHM CBOHCTBAMH, MCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMMUUECKUX peaxITuit
W NyTeH yNpaBleHMS UMH B LENAX IONyYeHUs HY)KHBIX OOIIECTBY BEIIECTB,
MAaTepHaios, oHepruu. Ilosatomy B pabouelt mporpamMme MO XHMHH HAILH
OTPa)XKEHHUE OCHOBHBIE COMEPIKATENBHBIE JIMHUH:

*«BelecTBo» - 3HaHUA 0 cocTaBe W CTPOCHHMH BEILIECTB, MX Ba)KHEHIIMX
OU3HYECKHX U XUMHUECKUX CBOMCTBAX, OHOJIOTHYECKOM JeHCTBHY;

*«XUMHUYeCKas peakLus» - 3HAHUI 06 YCIIOBHSIX, B KOTOPBIX MPOSIBISIOTCS
XHMHUYCCKHE  CBOHCTBA  BEWIECTB, CHOCO6AX  YIIPAaBIEHHS  XHMHYECKUMIH
IpoleccaMu;

*«lIpuMeHeHNe BELIECTBY - 3HAHUS M OIBIT NIPAKTUYECKON JIEATENLHOCTH C
BEIIECTBAMH, KOTOpEIe Haubosiee 4acTo yHOTpe6ISIOTCS B TOBCEIHEBHOMN KHU3HH,
HIMPOKO  MCHOJB3YIOTCA B  NPOMBILUIEHHOCTH, CENBCKOM — XO3fiicTBe, Ha
TPaHCIIOPTE;

e«llonyuenre  BemectBy - 3aKOHOMEPHOCTH  OpraHM3aldd |
(QYHKIMOHHPOBAHUS BaKHEHIIMX XUMHYECKHX IIPOU3BOJICTB;

®SI3BIK XUMHM» - CHCTEMa BaXKHEHIINX MOHATHH XUMHH W TEPMUHOB, B
KOTOPBIX OHH OIHKCBHIBAIOTCS, HOMEHKIIATypa HEOPraHM4ecKUX BeLIeCTB, T.e. X
Ha3BaHUS (B TOM YHCJIE U TPUBHAIBHEIE), XUMHYECKUE (OpMyIIEI U ypaBHEHHUS, a
TaKXKe IpaBuIla NEPeBoia MHPOPMAIMK C eCTECTBEHHOTO S3BIKA HA S3bIK XUMHH K
obpaTHoO;



* «KOIMIeCTBeHHEIE OTHOIUEHUS» - CHCTEMa PACUETHBIX YMEHHH U HaBLIKOB
AU XapaKTEpUCTUKA B3aUMOCBS3HM KAYeCTBEHHOH M KOJMYECTBEHHOM CTOPOH
XMMHYECKHX 00BEKTOB (BELIECTB, MATEPHANIOB 1 IIPOLIECCOR);

*«Teopnsi u mpakTMKa» - B3AUMOCBA3L TEOPETUUECKHX 3HAHHNA W
XHUMHYECKOro 3KCIICPUMEHTa, KaK KPUTEPUs HCTUHHOCTH M UCTOUYHUKA [TO3HAHKSL,

MecTto npegmera B yueGnom niamue.

®OenepanbHbIi roCylapCTBEHHBIN o0pazoBaTelIbHbIH CTaHIapT
IIPENYCMATPUBAET U3YYCHHE Kypca XUMHUH B CpeIHEN IIKOJIe KaK COCTABHON YacTH
IpeMEeTHOH 061acTh «EcTecTBEHHOHAYIHEIE TPEIMEThI.

B basicHom yueGHOM IulaHe cpejHeil IMIKOIbI XMMHS BKIIOYEHA B pazzen
«Copepxanye, (opMHpyeMOe yyacTHHKAMH —0GpPa30BATEILHOTO nporecca.
Haunas paGouas mporpaMma mpegHa3HAueHa IS 00yJaroLMXcs, KOTOpbIe
BBIOpaJI XUMHMIO [ M3YYEHUS HA yTIIyOIeHHOM YPOBHE.

OTa mnporpaMma IO XHMHHM I CPEJHErO0 OOILIero obpazoBaHus Ha
YIIyOJIeHHOM ypOBHE COCTaBlieHa M3 pacueTa 3 uaca B Helelo B oGbeme 105
y4eOHBIX 4acoB. [3ydenue aToro Kypca aaet BO3MOXKHOCTD BBIITYCKHUKY CpeIHeH
LIKOJIBI yeremHo caatk EI'D 1o xumum kak mpeamera 1o BeIGopy.

PesyabTaThl ocBoeHus Kypcea.

JlesTenbHOCTD yunTens B 00yYeHNH XUMUH B CPEeIHEH IKoJe JOMKHA GbITh
HalpaBlieHa Ha JIOCTIKCHHE OOYYarOLIUMHUCS — CIEAYIOIIUX  JIUYHOCHIHBIX
pe3yibmamos:

- B UCHHOCTHO-OPHEHTALlMOHHOW cdepe - ocosnanue pPoOCCUICKOI
TPKIAHCKOH MIACHTHYHOCTH, MATPHOTH3Ma, YyBCTBA TOPAOCTH 34 POCCUHCKYIO
XUMHYECKYIO HAyKY;,

- B TPYJIOBOH chepe — 20moeHOCms K OCO3HAHHOMY BEIGODY AaibHeiimreir
00pasoBaTeNbHON TPaeKTOPMM B BBICHIEH IIKOJNE, THe XUMHS SBISeTCS
MPOGUIUPYIONIEH TUCLUILTHHOIN;

- B TI0O3HAaBATENILHON (KOTHUTHBHOM, MHTEIIEKTyalbHOH) chepe — yuernue
YUPaBJIATE CBOCH IO3HABATEIBHON HEATENLHOCTRIO, 20MOBHOCH U CHOCOBHOCHbL
K 00pa30BaHMIO, B TOM YHCIIe CaMO0GPa3OBAHMIO, HA MPOTSIKEHHH BCeil XKHI3HU;
CO3HATEeJIbHOE OTHOIICHME K HENpPephlBHOMY OOpPAa3s0BaHHIO KaK  yCIOBUIO
YCIGIIHOH MPO(ECCHOHATBHON U OGILIECTBEHHOH NeSTelEHOCTH, GopmupoBanme
HaBBIKOB SKCNIEPUMEHTANLHOM U HCCIIEI0BATENLCKON JESTENBHOCTH; yYacTHe B
myOJIMYHOM IPENCTABIECHUNM pE3YJIbTaTOB CAMOCTOSTENLHON [03HABATENLHOMN
ICSTEILHOCTH; YYacTHe B NPOMHIBHBIX OJNMMIIHANAX pa3IMYHEIX YPOBHEH B
COOTBETCTBUH C )KEJTA€MBIMH pe3yIbTaTaMH M alIeKBaTHOM CaMOOIEHKOH;

- B chepe cOepexeHHs! 30pOBbS — TPUHATHE W pealn3ans LEeHHOCTEH
370poBOro u Oe3omacHoro obpasa JKU3HH, HENPUSTHE BPEIHBIX IPUBLIYEK
(kypenus, ynorpeGIeHus anKkorosl, HApPKOTUKOB) HA OCHOBE 3HAHWN O CBOWCTBAX
HapKOJIOTHYECKUX W HApKOTHYECKHX BEILECTB; COOMIONIEHWE IPaBUIl TEXHUKU
Oe3omacHOCTH IpH paboTe ¢ BEIeCTBAMH, MaTepHAIaMH | IIpoIleccaMy B yueOHO
(Hay4yHOH) 1abopaTOpuK U HA IIPOU3BOJICTBE.



Memanpedmemnsie pezynvmamer  oceoenus 8bINYCKHUKAMU  CPeOHell
WIKONIbL KypCa Xumuu:

- UCnONb306aHUe YMCHWH W HABBIKOB Da3IMYHBIX BUJOB I03HABATEILHOMN
ACATCNBHOCTH, ~ IPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHMS  (CHCTEMHO-
MH(OPMAIHOHHEIH aHaNu3, HaGIOAEH e, U3MEpeHNe, POBe/IeHHe DKCIIEPUMEHTa,
MOZICIMPOBAHIE, HCCIIEI0BATEIbCKAs NEATeIbHOCTE) MM U3yYeHHs Pa3IIUYHBIX
CTOPOH OKpPY>KaroUIeH NeHCTBUTEIEHOCTH;

- 61a0eHue OCHOBHBIMH HHTENIEKTYaTbHBIMHU OIepanusMu: (GOpMyITHPOBKa
THIIOTE3BI, aHAIM3 W CHHTE3, CPaBHEHHE W CHCTEMATH3allUsl, BBISBIICHUE
IIPUYMHHO-CIICICTBEHHBIX CBA3EH U MOUCK aHANOTOB;

- nosHanue OOBEKTOB OKDYKAIOIIEr0 MUpPAa OT OBIIEro yepe3 ocobeHHoe K
eIMHUYHOMY,

- YMeHue ICHEPUPOBATh H/ICH U ONPEIEATh CPEeICTBA, HEOOXOIMMBIE Ul UX
peanuzanumy;

T YMeHue ONpPENeNsTh UENH M 3afadyd JAEATeNbHOCTH, BBIOMpATh CpEeICTBa
peali3alMy LeJIU U IPUMEHSTh UX Ha NPAKTHKE;

- UCNONb306aHue PA3IMYHBIX HUCTOYHHMKOB JUIS IIONYYEHHS XUMIYECKOH
MH(OOPMALNY, TOHMMaHHUE 3aBHCHMOCTH COIEPIKaHUsl U (OPMBI IMpeaCTaBICHHS
MH(OPMAILIMH OT IeJIel KOMMYHHUKAIUH U apecara;

- YMeHue TPOIYKTHBHO OOIIAThCA W B3aHMOIEHCTBOBATH B IIPOLECCe
COBMECTHOH  [NEATENBHOCTH, YYHTHIBATH INO3ULMH  JPYTMX  YYaCTHUKOB
NEATENbHOCTH, 3 (OEKTUBHO pa3penaTs KOHGIUKTHI;

- 2OMOBHOCHL M CHOCOOHOCTB K CaMOCTOSITENbHOM MH(OPMALIHOHHO-
MO3HABATEIHOU NesATeIBHOCTH, BKITI0YAs YMEHIE OPHEHTHPOBATHCS B PA3IHYHBIX
MCTOYHHKAX HHQOPMAIMH, KPUTHYECKH OIEHHWBATL U HHTEPIPETUPOBATE
MH(OPMALIKIO, TIOJTYYaeMYI0 U3 Pa3TMIHBIX HCTOYHUKOB;

- YMeHue UCTIONb30BaTh CPe/ICTBA MH(POPMAIMOHHBIX U KOMMYHUKAI[OHHBIX
rexnonoruii (nanee — MKT) B peleHMH KOTHUTHBHBIX, KOMMYHMKATHBHBIX M
OpPTraHU3alMOHHBIX 33134 C COOMIONEHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TMIHMEHEI, pecypcocOepeskeHHs, NPABOBEIX M STHUECKHX HOPM,
HOPM HH(OPMALIMOHHOH 6e30I1aCHOCTH;

- 671a0eHue SI3BIKOBBIMU CPEJICTBAMHE, B TOM YHCJIE U S3BIKOM XUMHH, - YMEHHe
SCHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHUs, MCIIOIB30BATh aleKBATHbIE
A3BIKOBBIC CPETICTBA, B TOM YHCIIC U CHMBOJIEHEIE (XUMHUYECKHe 3HAKH, QDOPMYJIEl U
YPaBHEHUS ).

IIpeomemnvimu pesynomamamu u3ydeHNs XMMUM Ha yriryGIeHHOM ypOBHE
Ha CTYIICHH CPeHEro 0011ero o0pa3oBaHus ABISIIOTCS:

1) snanue (nonumanue) xapaxmepuvix NPUBHAKOB BANCHETMUX XUMUYECKUX
NOHAMUY. BELIECTBO, XMMHYECKHH SIIEMEHT, aTOM, MOJIEKYTa, OTHOCUTENBHBIE
aTOMHBIE M  MOJIEKYJISpPHBIE MAacChl, HOH, H30TOINbBl, XWMHYECKass CBS3b
(KoBajieHTHasl MOJIAPHAA W HETOJIpHAs, WOHHAs, META/LTHYeckas, BOJOPO/IHAs),
JJIEKTPOOTPULIATETIBHOCTD, AJIJIOTPOIHSI, BaJICHTHOCTD, CTENEHb OKUCICHHS, MOJIb,
MOJIIpHas Macca, MOJIPHBI 00BEM, BeIleCTBa HOHHOIO, MOJEKYISAPHOTO H
HEMOJIEKYJSIPHOI'O  CTPOEHHS, pACTBODPBI, 3JIEKTPOJUTHEI W  HE3JIEKTPOJMTEI,
BJICKTPOTUTHYECKAsd AMCCOLHUALHS, TUIAPONIU3, OKHUCIUTE]Ib W BOCCTAHOBHTEND,
OKHCIIEHHE H BOCCTaHOBJICHHE, JJIEKTPOJH3, CKOPOCTh XHUMHUYCCKOH peakiuu,
KaTalu3aTopsl W Karaliu3, OOpaTHMMOCTh XUMHYECKHX peakiMil, XMUMHUYecKoe



paBHOBecHe, cMmelenue PABHOBECHS, TEMIOBOH 3dhdext PeaKkUMH, yrieponHsi
CKeJIeT, QyHKIMOHAbHAS TPyIna, u30Mepus (CTpyKTypHas u IIPOCTPaHCTBEHHA )
H TOMOJIOTHS, OCHOBHEIE THITE] (coenunenus, pasnoxenus, samemenus, oOMeHa),
BUIB (TMIOpMpOBaHus u ACTUNPUPOBAHMA, THUAPATALMU U ACTHApaTaluy,
TIONMUMEPU3ALIHY | ACTIONMMMEPH3ALNHY, HOIMKOHACHCAIIUE K H30MepHU3alny,
KaTaIHTHYeCKHe u HCKaTAINTHYECKHe, TOMOreHHBle U FeTepOreHHbIE) WU
Pa3sHOBUIHOCTH (bepmenratughsre, TOpeHHs,  sTepuduKarmy, KpEKHHTra,
pudopmMuHra) peakuuii B HCOPraHWYeCKON M OpraHHYecKoif XHMHH, IOJHUMEpEI,
OHOJIOrHYeCcKH aKTHBHbIE COEIMHEeHHS;

2) sviaenenue esaumoceszy XUMUYECKUX NOHAMuUU 71 00bsICHeHHS cocTaBa,
CTPOCHMS, CBOMCTB OTHENBHBIX XUMUYIECKHX OOBEKTOB U ABJTCHHIA;

3) npumenenue ocuoenvix RONOJCEHUN  XUMUYeckux meopui. Teopuu
CTPOCHHS  aTOMa M  XHMHYECKOI CBS3M, Ilepmommdyeckoro 3akoma u
[Tepnonmyeckoit cuctemern XUMHUYECKHX dneMenTtoB JI. U, Menneneesa, Teopuu
SJICKTPOITUTHIECKON  HCComalmy, NPOTOHHOM  TeOpHH, Teopuu CTPOEHHS
OPraHWYeCKHX COeNHHEHHUH, 3aKOHOMEPHOCTEH XUMHYECKOH KHHETHKU — IUISt
aHalu3a coCTaBa, CTPOEHMS M CBONCTB BeIECTB U IIPOTEKAHUSI XUMHUYECKHUX
peaxiuii;

4) ymenue Kraccuguyupoeames HeopraHmdeckie u OpraHHYecKHe BellecTBa
[10 Pa3sTMYHBEIM OCHOBAHHUSIM;

S) yemanoenenue 83aUMOC8s3etl MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBAMH,
MPAKTHIECKUM IIPUMEHEHUEM H I1OJTyYeHHEM BaKHEHIITHX BEIIIECTB;

6) snamue ocuos XUMUYECKOU  HOMeHKNamype (TpuBHaANBEHOH 1
MEXIYHAapOIHOH) H yMEHHEe Ha3BATH HEOPTaHUYECKHE K  OpraHHYecKHe
COCAMHEHHA 110 GOpMyITe H Ha0GOPOT;

7) onpedenenue: BaJICHTHOCTH, CTEIIEHU OKHUCICHUS XUMUYECKHX 3JIEMEHTOB,
3apANI0B  MOHOB; BHJOB XHMHYECKHX CBf3ell B COCIMHEHUSX U THIIOB
KPUCTAITUYECKUX PELIETOK; MPOCTPAHCTBEHHOTO CTPOGHHUSA MOJIEKYJ;, THIIa
THIPONIM3a M XapakTepa Cpeisl BOJHBIX PacTBOpPOB cozel; OKHUCIHUTENsS W
BOCCTAHOBUTE/IA; OKHMCIICHMS M BOCCTAHOBIICHHS; IIPUHAJTIE)XHOCTH BEUIECTB K
Pa3IYHBIM KIIACCAM HEOPTaHHYECKUX M OPraHHIecKIX CO€IMHEHUH; TOMOJIOTOB U
M30MCPOB;  TUIIOB, BHUAOB M pAa3sHOBHAHOCTEH XHMHYECKHX peakuuii B
HEOPraHWYEeCKOH U OPraHU4YecKor XUMHH

8) ymenue xapaxmepuzoeamo: §-, p- ¥ d-3EeMEHTHI 110 WX MOJOKEHUIO B
Ilepuomuueckoit cucreme H.H. Menneneesa; obmue Xumudeckie CBOMCTBa
HMPOCTBIX BCIIECTB — METAJUIOB M HEMETAIOB, XHMUYECKHE CBONCTBA OCHOBHBIX
KJIaCCOB HCOPraHUYeCKHX U OPraHHYeCKHX COeNMHEHHH B IIaHe o0rero,
OCOOEHHOTO U €IMHIYHOTO;

9) obvacnenue: 3aBECHMOCTH CBOMWCTR XUMUYECKHUX OJIEMEHTOB H HX
COCIMHEHUM OT TIIOJIOKEHHUS DJJIEMEHTA B [lepuonmueckoit cucreme JIU.
MeHzeneesa;  IpUpOmBl  XMMHYECKOH  CBA3H (MOHHOH,  KOBaNeHTHO,
METa/NTMYECKOH, BOAOPOAHOMN); 3aBHCHMOCTH CBONMCTB HEOPTraHUYEeCKUX U
OPTaHMYECKHX BEIIECTB OT MX COCTaBA U CTPOEHHS; CYIHOCTH H3Y4YeHHBIX BHIOB
XUMHYECKHX PEaKUUH: 3IEKTPOTUTHIECKOH NUCCOLMALNM, MOHHOIO oOMeHa,
OKHUC/IHTEIBHO-BOCCTAHOBUTENBHBIX; BIUSIHHUS PA3THYHBIX (hakTOpPOB Ha CKOPOCTE
XMMUYECKON peaklMy M Ha CMELICHHE XHMHYECKOro PaBHOBECHS; MEXAHU3MOB
POTeKAHMS PEAKIHH MEXKTY OPraHNYECKUMHU M HEOPTaHMIECKIMH BEILECTBAMU;



10) ymenwe: cocTaBnsTh YPaBHEHHS OKHCIIMTENIbHO-BOCCTAHOBUTEILHbIX
PeaKLyi ¢ IOMOLBIO METOZA 3JEKTPOHHOIO GanaHca; IPOBOIUTE PaCYeThl 110
XUMUYECKHM (POPMyNIaM M yPaBHEHMSAM; MPOBOMMTH XUMUYECKHUil SKCIIEPUMEHT
(rabopaTopHble ¥ HpakTHYecKue pabotel) ¢ cobironeHneM TpeGoBaHuH K

NpaBUIIAM TEXHUKH 0€30NaCHOCTM mpu paboTe B XUMHYECKOM KaGuHHeTe
(1abopartopun).



COIEP>XAHUE KYPCA

Yray6seHusblii ypoBeHs.
11 knacc

Benymas umes xypca xumuu 11 Kiacca — eIMHCTBO HEOPraHMYECKOH W
OPTraHMYeCKON XMMHHU Ha OCHOBE OOIHOCTH MOHSATHI, 3aKOHOB ¥ TEOPHIA, a TaKKe
OOLIMX IOAXOMOB K KIaCCU(DHKAI[MK OPraHUYeCKUX U HEOPTaHUYECKUX BEIECTB U
3aKOHOMEPHOCTSIM IIPDOTEKaHMs XUMHMYECKUX peakUuil Mexay HHUMH. Takoe
IOCTPOCHHE Kypca OOLIeH XMMUH IO3BOJSIET MOABECTH YYAIUXCA K MOHUMAHHUIO
MaTepHalbHOCTH M I[I03HABAEMOCTH €IMHOTO MHpa BEIECTB, I[PUYUH €ro
Kpaco4HOTO MHOroo0pasus, BceoOeii cBsi3u sABIeHui. B cBoto ouepens, 370 gaeT
BO3MOXHOCTb YYalUMCSH HE TOJILKO JIy4IlIe YCBOMTh XUMHUYECKOE CONEPIKaHIE, HO
¥ IIOHSTE POJIb U MECTO XUMHHU B CHCTEME HayK O IIPUPOJIE.

Taxoe noctpoeHne Kypca XMMHHM [O3BOJISET B MOJHON Mepe MCIIONL30BaTh B
O0yYeHMH ONepali MBIIUICHHS: aHAIW3 ¥ CHHTE3, CPaBHEHHE M aHAJOTHIO,
CHCTeMaTH3alHIoO U 00001IeHue.

OBIIA XMMHMAL. 11 kaace

Crtpoenne aToma

ATOM - CIOXHAasf 4YacTHIa ATOM — ClI0OXKHas 4acTHIA.
JlokasaTenbeTBa CII0KHOCTH CTPOEHHUS aTOMa: KaTOIHblE U PEHTTEHOBCKUE JIyYH,
doroapdext, panmoakTHBHOCTb. OTKpBITHE 3JIEKTPOHA, NPOTOHA M HEHTpOHA.
Mopnenu crpoenus aroma (Tomcona, Pesepdopna, bopa). Makpomup u Mukpomup.
KBaHTOBO-MeXaHHYeCKHe IPeICTABICHUS O CTPOEHUH aTOMa.

CocTogsHMEe 2I€KTPOHOB B aToOMe. HyKIOHBI: IPOTOHEI H
HeWTpoHel.  Hykmuael. M306aper w  wm3otomsl.  KBaHTOBO-MexaHHuUecKue
IPE/ICTaBIICHUSA O NPHUPOJE JNIEKTpoHa. IIoHsATHE 00 31MeKTpoHHOM OpOUTaIM H
9JICKTpOHHOM obsake. IlpaBuia 3amonHeHHs SHEPreTHYECKMX YpPOBHEH H
opOuraned syeKTpoHaMu. [IpHHIMII MHHHMyMa 3SHEPrHH. DJIEKTPOHHBIE
KOH(MUIypaluy aTOMOB ¥ MOHOB. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHMS aTOMOB
XpoMa, MeJH, cepedpa u ap.

BaneHTHB e BO3BMOXHOCTU aTOMOB XHMHUUYECKHUX DIe
M € H T 0 B. BajeHTHble 3JIeKTpOHBI. BajeHTHBIE BO3MOXKHOCTH aATOMOB
XUMHYECKHX DJIEMEHTOB, OOYCIOBIEHHBIE Pa3IHYHBIME (akTopamu. CpaBHEHHE
TIOHATUH «BAJIEHTHOCTE» U «CTETIEHb OKUCIICHUS.

Ilepuonunueckuit 3axoH U Ilepuonuueckas cucrtema
XuMuUeckux dJeMeHToB JJ M. MenneneeBa U cTpoeHHE aTo
M a. IIpennocbuiku otkpeitus Ilepuoanueckoro 3akoHa. OTKpBITHE 3aKoOHA.
IlepBas dopmynupoBka Ilepuomguueckoro 3akona. Ctpykrypa Ileprommueckoit
cUCTeMBbl 3JeMeHTOB. COBpeMEHHbIE IPEACTaBIE€HUS O XUMUYECKOM DJJIEMEHTE.
Bropas dbopmynupoBka Ileprogmueckoro 3akoHa. Ilepuonuyeckas cucreMa H
cTpoeHue aroMa. Ou3MYecKUil CMBICI MOPAIKOBOIO HOMEpa 3JEMEHTa, HOMEPOB
rpynnel U nepuoga. Ilepuogudeckoe M3MEHEHHE CBOWCTB DJIEMEHTOB: pajuyca
aToMma, OJJIEKTPOOTPHIATEIbHOCTH. I[IpHUMHBI H3MEHEHHMs METAIMYECKHX U
HEMeTaJUIMYECKUX CBONCTB 2JIEMEHTOB B IpyIIax U NEpUoiax, B TOM YHCIE U B



Oomermx.  Tpetss  Qopmymuposka IlepromMueckoro 3akoHa. 3HaueHWe
Ilepronuueckoro 3akona u ITepHOAHYECKOH CHCTEMBI IS Pa3sBHTHS HayKd U
IIOHUMaHHUA XMMUYECKOH KapTUHBI MUPA.

Hemoncrpauun. @orosddexr. Karomusie mnyum (31€KTPOHHO-IydeBBIE
TpYOKH), MOIENH DJIEKTPOHHBIX 00nakoB (opbutaneill) pasmHYHON (HOPMEL.
Paznuanele BapuaHTs! Tabmui [lepronndeckoi CHCTEMbl XUMHUYIECKUX HI€MEHTOB
HH. Menpeneesa. OOpasipl NPOCTBIX BEIIECTB, OKCUAOB M THAPOKCHIOB
9JIEMEHTOB 3-T0 MepHoa U IEMOHCTPALIUSA UX CBONCTB.

Crpoenne BemecTBa. JlucnepcHbIe CHCTEMBI.

XuMHuuecKkas CBSI3b. EQuHas mpupoga XHMHYECKOH
¢ B i 3 U. [ToHsATHE 0 XMMHUYECKOH CBS3M Kak IPOIECCe B3aUMOIEHCTBUSA aTOMOB C
00pa3oBaHMEM MOJIEKYJ, HOHOB ¥ paIWKaloB. BHIB XUMHYECKOH CBA3M.
AMopdHBIE ¥ KpHUCTAJUIMYEeCKHe BelnecTBa. LMoHHAas XMMHYecKas CBA3b.
JuronbHeli MOMeHT cBsizu. CBolicTBa BemIeCTB C HMOHHOM KPHCTA/UIHYECKOM
pELIEeTKOH.

KoBaneHTHas cBsi3b. MeTo/l BaJIEHTHBIX CBSi3e B 00pa3oBaHUH KOBAJEHTHOU
CBSI3U. DIIEKTPOOTPHULIATENBHOCTh U Pa3HOBUAHOCTH KOBAJIEHTHOH CBSI3H II0 3TOMY
MPU3HAKY: TmoispHas © HemnoussipHas. Crocol® IepekphIBaHUS SIEKTPOHHBIX
opOuTaneit u KiaccupUKalms KOBAJICHTHBIX CBS3€H I10 3TOMY IIPHU3HAKY: O- U T-
cBsA3U. KpaTHOCTh KOBaJCHTHBIX CBS3eH U UX KIacCHU(UKAIUS 10 STOMY IPU3HAKY:
OJWHapHas, ABOWHAas M T.A. MexaHW3MBl 00pa30oBaHMsI KOBAJIEHTHOH CBS3H:
OOMEHHBI M IOHOPHO-aKIEeNTOpHBIA. Kpucrammmyeckoe cTpoeHHE BEIIECTB C
3TUM THIIOM CBSI3H, X (PU3MUECKHE CBOMCTBA.

Mertannuueckas cBs3b U ee ocobeHHocTU. Du3nyueckye CBOHUCTBA METAIIOB
KaKk (QYHKUMS METAUIMYECKOH CBSI3M W METAUIMYECKOM KPUCTANTMYECKOH
peIIeTKH.

BomoponHasi cBsi3p W MexaHU3M ee oOpazopaHusi. MexMolekysipHas u
BHYTPUMOJIEKYJISIPHAsE BOJOPOAHBIE CBA3H. PU3MUECKHe CBOMCTBA BELIECTB C
BOJOPOAHON CBA3bI0. buonorudeckas posib BOAOPOAHOM CBS3U B OpraHU3alllH
CTPYKTYpP OMOIIOIUMEPOB.

[mbpuaguszaunus opburtansed ¥ TEOMETPHUST MOJNEKYIL
Teopus rubpuauzanmu. THel rHOpHAM3ANUH JJIEKTPOHHBIX OpOUTAed U
reOMEeTpHs OpraHUYeCKUX U HEOPraHUYECKHX MOJIEKY L.

Teopus cTpoeHHUSA XHUMHUUYECKHX COE€JHUHEHHUIN
[IpeArnocbUIKH CO3JaHHs TEOPHH CTPOCHHS XHMHYECKHUX COEIUHEHHH, CBE3[
ectectBoucnelTateneil B T. Illmedtepe. JluunoctHble kadecTBa A.M. byrtieposa.
OcCHOBHBIE TIOJIOKEHHMSI TCOPUUM XHUMHYECKOTO CTPOCHHMS  OpPraHMYeCKHX
COeMHEHUH W COBPEMEHHOW Teopuu CTpoeHUs. M3omepus B OpraHHYECKOM
XUMHH. B3auMHOe BIUSHHE AaTOMOB B  MOJIEKYJaxX OpPraHMYeCKHX H|
HEOpPraHMYECKUX BEIIECTB.

OCHOBHBIE HANpaBIEHWS Ppa3BUTHUS TEOPUM CTPOEHHS OPraHUIeCcKuX
COeIMHEHUH (3aBUCUMOCTb CBOMCTB BEILIIECTB HE TOJILKO OT XMMHYECKOT0, HO U OT
MX DIEKTPOHHOIO M TIPOCTPAHCTBEHHOTO CTpOeHHs). MHIYyKIMOHHBIA 1
me3oMepHbIH 3¢ dexTsl. CTepeoperyIipHOCTb.

JlmaneKTHYeCKHEe OCHOBB OOMHOCTH OBYX BeAYMHUX
TeopHu#H XuMuu J[HaneKTuueckre ocHOBBI o0mHocTH [leprioanyeckoro



3akoHa J[.W. MeHneneeBa u Teopuu crpoenns A.M. Bytieposa B cranosnenuu
(paboThl Tpe/IIECTBEHHUKOB, HAKOICHHE (hakToB, yuacTHe B che3max, pycckuit
MEHTAIINTET), NPe/ICKa3aHn| (HOBBIe dTeMeHTH — Ga, Se, Ge 1 HOBBIE BelecTBa —
M30MEPEI) U Pa3sBUTHH (TPH HOPMYTHPOBKH).

IlonuMeprs opramuueckue u HECOpPraHW4YEeCKUHe.
[onumepel. OCHOBHEIE MHOHSTHA XMMUH BEICOKOMOJIEKYIISIPHBIX COEIMHEHMUIA:
«MOHOMED», «IIONMMEP», «MaKpOMOJIEKYNIa», «CTPYKTYPHOE 3BEHO», «CTEIeHS
MOJMMEPU3ALHID), «MOJIEKyNApHas Macca». CrocoGbl MOTYYeHHS IIOIUMEDOB:
PeaKiny  NOMMMEpU3alii U HONUKOHAeHCaluu. CTpOeHHe — MONMMEpOB:
FeOMETpHYecKast (opMa MaKpPOMOJEKYJ, KPUCTAIUIMYHOCTD U aMOp(HOCTE,
CTepeoperysspHoCTh. ITouMeps! opraHudeckre W HeopraHHYecKHe. Kayuyxun.
[Tnactmaccer. Bonokna. bBuomonmmmepsr: Genku u HYKJIEUHOBBIE  KHUCJIOTEL.
Heopranudeckue monmuMeps! aToMHOTO cTpoeHus (alToTpOnHEIE MOAM(pUKALIK
YITIEPOaa, KPUCTAIVINYECKUH KPEMHHUH, CENEH U TeJIyp LENOYedHOro CTPOEHHS,
JIAOKCHJI KPEMHHS U 1IP.) ¥ MOJIEKYJISPHOTO CTPOEHHS (cepa [iacTudeckas i Ip.).

JAucnepcHBeEe cuHcCTe M b. UACThe BEECTBA U CMECH.
Knaccubuxanus XuMudeckux BemiecTB Mo yuctore. CoCTas cMmeceil. PacTBopsl.
PacTBopnmocts  Bemects. Kiaccudukauus pacTBOPOB B 3aBHCHMOCTH  OT
COCTOAHMA DPAaCTBOPEHHOIO BeILIeCTBA (MOIEKYJAPHBIE, MOJEKYISPHO-HOHHBIE,
HOHHBIC). THUIBI pacTBOPOB 10  COAEPIKAHHIO PacTBOPEHHOI'0  BEIECTBA.
KonnenTparus pactsopos.

IonsTre «mucrnepcHas cucrema». Knaccnbuxarms JUCIIEPCHBIX CHCTEM B
3aBHCHMOCTH OT arperaTHOro COCTOSIHHS TUCHIEPCHOHHOM Cpembl M JHCIIEPCHOI
(aspl, a TaKKe MO pazMepy YACTHIL. I'pybomucnepcHsle cucTeMbl: dMYIBCHE W
CYCIIEH3HH.

Pacuernrie 3agayn. Pacuers! o xumudeckum dopmyam.

PacueTsl, cBA3aHHBIE ¢ MOHATHAMM «MaccoBas JOMSA» H «OGBEMHAS TIOJIST»
KOMITOHEHTOB CMECH. BbI4nCieHre MOIAPHOI KOHIEHTPAIIHY PACTBOPOB.

AemoHcTpanmun. Mozeny KpUCTANIMYECKHX PELIETOK BEIIECTs ¢ pa3IUYHEIM
TAIOM  CBs3eH. Mogmenu  Monekyn — pasaMuHOMN reomMeTpud. Mogenu
KPHCTAIMYCCKUX PCIIETOK anMasa u rpadura. Mozjennm MONeKya HM30MepoB
CTPYKTYPHOH ¥ IpPOCTPaHCTBEHHOH H30MepuH. Momenu KpHCTATTHYECKIX
PeIICTOK ~ MeTalioB.  MoJenn W3  BO3AYUIHBIX  IIAPOB,  OTPAXKAOLIUE
NPOCTPAHCTBEHHOE PACIONOKEHHE Sp -, Sp°-, Sp-TUOPUIHEBIX opOuTaneil B
MOJIEKYJIaX OPraHUYECKUX U HEOPIaHWYECKUX BELIECTR.

Komrekuust mnactmace u BosokoH. O6pasibl HEOpPraHudeckux [IOJIUMEPOB:
CEpBI TIACTHYECKOMH, pocdopa kpacHoro, kBapua u ap. Moaen Moiekyl 6enkon
1 JIHK. O6pasupl pasiudHbIX CHCTEM C KHIKOH Cpeoi. Koarynsuus. Cunepesuc.
D¢ dext Tunmans.

JlabopaTopHble  ONMBITBI. 3HAKOMCTBO C  KOJUIGKIHMSAMH  [IHIIEBBIX,
MEJIMIMHCKUX M OHOJorMueckux reneit u 3oseil. IlojydeHHe KOJTOMIHOTO

pacTBopa xyopuaa xenesa (III).

XHMHY€eCKHe peaKIHH.



Knraccuopukanusgd XUMHUYEeCKHX PeaKUUH B opraHude
CKOH MU HeOpraHMYeEeCKOH XHUMUHU [IOHATHE O XUMHYECKOI
peakuyy, OTIHYHE €¢ OT SACPHOM peakUMu. AJJIOTPOIHBIE H HNOJIUMOPQHEIE
[IPEBPAILEHUS BeIleCTB.

Kraccuduxanus peakimii B HEOpPraHMYeCKOW XMMHUH IO YMCITY ¥ COCTaBY
pearupyrommx BeecTs (Pa3ioKeHUs, COeTUHEHHS, 3aMEIleHHUs, 0OMeHa).

Knaccupuxarms  XUMHYECKHX  peakuuii B  OpPraHHYecKod  XHMHH
(prcoeMHEH s, 3aMEILeHHs], OTILENIEH S, H30MEPU3aLH ).

Knaccuduxanus peakimii no rerioBomy addexry, 1o GpazoBoMy cocTaBy, IO
y4acTuro karanuzaropa. ObpaTumele H HeoOpaTHMEBIE PEAKIIHH.

OKHUCIIUTENIEHO-BOCCTAHOBUTEIbHBIE PEaKIMKA W pPeakluu, HUIyllde Oes3
U3MCHEHUS ~ CTENEHEH  OKHUCIeHHS  DJIEMEHTOB.  MEeXMOeKyIspHble U
BHYTPHUMOJIEKYJISPHBIE OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIE peaknuu. Peakiuu
JUCTIPOTIOPIIIOHUPOBAHHSL. MeTtozs COCTaBJICHUS OKHCITUTEJIEHO-
BOCCTAHOBHTEINIBHBIX PEAKIUil: METO JIeKTPOHHOTO OanaHca.

OcHOBHBEIE TOHSATHUS XMMHYECKOH TepMOJIMHAMUKH. TeruioBoit sddexT
XMMHYECKOH peakuuu. 3akoH ['ecca u criencTBus U3 Hero. Temmora (SHTAIBIINSA)
00pa3oBaHus BellecTBa. TepMOXUMHUYECKHE PACUETEL.

IousTre sHTponmu. Bropoe Havano TepmomuHamuku. CBOGOIHAS SHEPrus
['u66ca. PacueTsl caMOIIPOU3BOIIEHOTO MPOTEKAHNSA XHMUIECKON PEAKIIUH.

CkopocThr XUMHYECKHUX peacxnu it [Ipeqver xuMudeckoit
kuHeTuKH. IlonsaTre ckopocTy xuMmudeckoit peakuwu. Kunetuueckoe ypaBHeHHe
peakIiy ¥ KOHCTaHTa CKOPOCTH XHMHUYECKOH peakuuu. PakTopsl, BIUAOIIME HA
CKOPOCTH ~ XHMHMYECKOHM  peaklud  (IpUpofa  pearupyrolluX  BEIIECTB,
KOHLIEHTPAIH, TEMIIEPATYPa, IOBEPXHOCTh CONPUKOCHOBEHHS BEILIECTB).

[lonsTne o KaTanusaropaXx M KaTauuse. | OMOTEHHBIH M IeTepOoreHHSINt
KaTtaju3. QDepMeHTHI.

OO6paTUMOCTh XUMHYECKUX peaKLUUH XHUMHUUYECKOeE
paBHOBecue. OOpaTuMble XMMUYECKHE pEaKIUH, W3MeHeHHe sHepruu [ub6ca B
obpaTimMoM mpouecce. XMMUYECKOe PABHOBECHE W €r0 IUHAMMYECKHH XapakTep.
Koncranrta xumuueckoro pasHoBecus. Ilpunumn Jle Illarense. Cwmerienue
XUMHUYECKOIO paBHOBECHH.

ONEeKTPONHUTHUYECKAasaA OHUCCOLUUAIIHU A DISKTPOIUTH U
HEJJIEKTPOIUTEL.  DJIEKTPOJIUTHYCCKAs OUCCOLMAIIMS, MEXaHU3M UCCOLMALNAN
BEIIECTB C pasIuYHBIMH BHAaMHU CcBA3H. CHiIbHBIE U cialble DIEKTPOITHTEL.
CreneHp JMCCOLMAIMKM U €€ 3aBHCHMOCTH OT pasjIM4HBIX (akTopoB. MoHHOE
npousseneHne Boel. Ilonsatue pH. Bonopoausrii mokasaress.

I'm 1 p on u 3 I'mgponus kak obOmeHHbld mnpouecc. OOpaTUMEBIH H
HeoOpaTUMBIM THIPOIU3 OPraHUYECKHX M HEOPraHWYeCKHWX BEIIECTB. [ HApOINH3
conei. I'maponus opraHM4ecKMX COEAMHEHMH KaK XMMH4YecKas OCHOBa oOMeHa
BemecTB. I'uapomus AT@ kak OCHOBa SHEpPreTH4eckoro oOMeHa B JKHBBIX
OpraHu3Max. Y CUIIeHHE U NT0/IaBlIeHHe 00paTHMOTr0 THAPOIIH3a.

Pacuernble 3agaum. PacyeTbl 10 TepMOXUMHUYECKHM  YpaBHEHHSIM.
Beruucnenwe TemnoBoro addexra peaknuu 10 TeIUioTe  00pa3oBaHuA
pearupyrounmx BemecTB U NpoAyKToB peakuuud. Onpenenenue pH pactsopa
3a[JaHHOM MOJISIPHOM KOHILEHTpauuu. Pacuer cpefHeil CKOPOCTH peakiud II0



KOHIIEHTPallUAM pearupyrolldx BeIeCTB. BBIYHCIEHHS ¢ HCIOIL30BAHHEM
IOHATUA «TEMIIEPATYPHBIA KO3(PQUIMEHT CKOPOCTH peaknum». Haxoxaenue
KOHCTaHTBl ~PABHOBECHSA pEaKkUMHM 110 PaBHOBECHBIM KOHUEHTPALMAM |
oInpeJieJeHle UCXOIHBIX KOHIIEHTpAIUi BEeIIECTB.

JleMoHeTpanuu. ANIOTPOIHBIE MpeBpalieHus cepsl U (ocdopa. Peakimu,
unymuye ¢ obOpa3oBaHMeM rasa, ocagka WIH BOabl.  OKHCIUTEIHHO-
BOCCTAHOBMTEIIbHBIC PEAKLUN B HEOPraHUYECKON XUMHM (B3aUMOJIEHCTBHE LIMHKA
C pacTBopaMH coisfHOM kuciaoTel U cynbdara memam (II)). OxuciaurensHo-
BOCCTaHOBHUTEJILHEIE PEaKIMU B OpraHMYecKod XUMHH (OKUCIEHWE aTbJerdja B
KapOOHOBYIO KHCIOTY — peaklHs «cepeOpsHOro 3epkajay WIH peakuus cC
rugpokcugoM ™Menu (II), oxucienwe »dTaHONa HAa MEIHOM KaTaJH3aTOpE).
M3ydyeHre 3aBHCHMOCTH CKOPOCTH XHMMYECKOM peakUuMd OT KOHUEHTpaluuu
BEIIeCTB, TEMIEpaTyphl (B3aUMOJEHCTBHE THOCYJIb(haTa HATPUA C CEPHOM
KHCJIOTOM), ITOBEPXHOCTH CONPUKOCHOBEHHS BEILECTB (B3aUMOJEHCTBUE COJISTHOM
KHCJIOTHl C TpaHyJaMM M IOpOIIKaMM allOMUHMS HIH IuHKa). [IpoBeneHue
KaTaJIUTUYECKUX peaklLMi pasjoXeHHsl MEepoKCHAa BOIOpOJa, TOpeHMs caxapa,
B3auMoielicTBMe uojna W amoMuHus. Kopposus kene3a B BOAHOH cpene c
ypoTtpornuHoM H 6e3 Hero. HabmoneHue cMeleHHS XUMHUYECKOTO PaBHOBECHS B
CUCTEME:

FeCl; + 3KSCN < Fe(SCN); + 3KCl

CpaBHEeHHE 3JIEKTPONPOBOJAHOCTH PACTBOPOB AJIEKTPoNUTOB. (CMeleHue
pPaBHOBECHS AUCCOLIMAIIMHU CIIA0BIX KUCIOT. UHIWMKATOPEI M U3MEHEHHE HX OKPacKH
B pa3HBIX cpefax. VIOHHBIe peakuuMd U YCIOBHS HX NpoTekaHus. [ maponus
KapOOHATOB, CyJIb(hATOB U CHIMKATOB IIETOYHBIX MeTalsioB, HUTparta ceuHia (II)
WM LHHKA, XJIopuaa aMMoHMsl. CepHOKHMCIBIA M (QepMEHTAaTHUBHBIA THUAPOJIU3
YTJIEBOJIOB.

JlabopaTopHble onbIThl. PaznokeHHe NEpoKCHAa BOJOPOAA C IOMOIIBIO
okcuja mMemu (II) m xaranmasel. 3nakoMcTBO ¢ kosutekuumeit CMC, comeprkarinx
3H3UMBI. Peakuuu, wuaymue c oOpa3oBaHMEM Ocajka, Ta3a HWIA BOIBI IS
OpraHUYeCKUX U HEOPraHWYEeCKHUX JICKTPOJUTOB. PaziuyHble ciydau ruaposiusa
cosiedt. MccnenoBanue cpesl pacTBOPOB € MTOMOIIBIO HHIMKATOPHOH OyMard.

IIpakTudeckasi pa6ora Ne 1. CKOpoCcTh XUMHYECKUX peaKLUil. XUMHUUECKOe
paBHOBECHE.

IIpakTuyeckas paGora Ne 2. Pemienue skcniepiMeHTaIbHBIX 3a7ad [0 TEMeE
«'nppomusy.

BemecTBa u ux cBoiicrBa

Knaccudbukanusas HeopraHuMuecKHUX BelecTB. Bemecrsa
IIPOCTBIE W CIIOXHBIC. braroponnsle ra3el. CpaBHUTeNbHas XapaKTepPUCTHKA
MPOCTBIX  BEMIECTB: METAJUIOB W  HEMEeTa/IOB, OTHOCHTENBHOCTh  3TOH
knaccupukanmu. CIIOKHBIE BellecTBa: OWHApHBIE COEQMHEHMs (OKCHIBI,
raJoreHuIbl, CyTbGOUIBI U T.1.), TUAPOKCHIBI, COJIH.

IToHsTHE 0 KOMIUIEKCHOM COETUHEHHH.



JloHopHO-aKk1enTopHOe  B3auMoOEliCTBHE KOMILIEKcooOpaszoBareneil  u
nuranzos. KoopauHalMoHHOE YHCIO KOMITEKCOo6pasoBaTels., BuyTpennss u
BHELIHAA c(hepa KOMILIEKCOB.

Huccommanms KOMILIEKCHBIX coenuHeHUH. [IpuMeHeHHe KOMITIEKCHBIX
COCAVHEHMH B XMMHYCCKOM aHAIN3e U B IPOMbIULIEHHOCTH, HX POJIb B IIpUpPOJIE.

Knaccudukxauus oprammueckux BoOle¢TBs.
Knaccudukanus opraHmyeckux BemiecTB o CTPOEHMIO YTJIEPOJHOH Lenu
(aMKIMYECKHe M LUKIMYECKHMe,  HACBICHHBIE U HEHaCBIUIeHHEIE,
KapOOLMKIMYECKHE M TeTePOLMKIMYECKHe, apoMaTHYecKue YTJIEBOJIOPOIbI).
YTIeBOAOPOMBI (alKAHEI, ANKEHBI, AJKUHEI, [UKIOAIKAHbI, alKaJ[UeHbl, apeHsl,
raJIoreHONPOU3BOIHEIE YIJIEBOIOPOJIOB). DyHKIIMOHABHEIE TPYIIIBI
(TuppoKcuIBHAs, KapGOHMIbHAS, KapOOKCHIBHAS, HUTPOTPYIIIa, aMIHOTPYIIIA) U
K/IaCCH(QUKAIMA BEIECTB [0 3TOMY MPU3HAKY.

MeTanns. [lonoxeHne METaUIOB B Ilepronuueckoii cucreme JI. U.
MenpeneeBa. OCODEHHOCTH CTPOEHHMS aTOMOB M KPHCTaJLIOB. ITonumopdusm.
Obme Qusndeckne cpoiicTBa MeraiioB. (DeppOMarHETHKH, NAPAMATHETHKH 1
JUaMarHeTHKH.

ONeKTPOXUMHUYECKHH PN HampspkeHHH — MeramtoB.  CraHZapTHBIN
BOJIOPOIHEIN oniekTpon. CraHmapTHBIE 3JI€KTPOAHBIE INOTeHIMANE. OBIue
XUMHUYECKHE CBOMCTBA METa/UIOB: B3aUMOJICHCTBHE ¢ HEMeTAlNaMH, BOIOH,
OMHapHBIME COeJUHEHUSAMH, KUCIOTaMH, CONAMH. BaammoneicTsue HEKOTOPBIX
METAJJIOB € pacTBOpamMH Iejo4Yed. B3auMoJeHcTBME aKTUBHBIX METAJIOB C
OpraHMYeCKUMHU coequHeHUAMH. OCcoOEeHHOCTH peakuuil MEeTaUIOB C a30THOW U
KOHLICHTPUPOBAaHHOM CEpHOM KHUCIIOTOM.

Kopposus wMerTaumnno s Ilonarne kopposun. Xumuueckass u
AICKTPOXUMUYECKAs KOPPO3HUsL U CIIOCOOBI 3aIUTEl METAIIIOB OT KOPPO3UH.

Obmue cmnocobsm NONYYE€eHHUSA MeTalJgo B MeTallsl B
npupozie. OcHOBHBIE CIOCOGBI MONYYEHHS METAIIOB (mupomeTamyprus,
TUJIPOMETAJLTY Prusl, SJIEKTPOMETaILTypPris).

DIEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC. DeKTpou3
PacIUIaBoOB 3JICKTPOIUTOB. JJIEKTPOIIM3 PACTBOPOB JIIEKTPOJIUTOB ¢ HHEPTHEIMH 1
aKTUBHBIMH DJIEKTPO/IaMHU. MICTIONE30BaHNe 3IeKTPOIN3a B IIPOMBIIIITIEHHOCTH.

Metannsl rnmaBHBEX noarpynmn Illenounsle Metamisl, obmas
XapaKTepUCTHKa Ha OCHOBE I10JI0KeHus: B [lepuommueckoil cucteMe 3J1eMEHTOB
AW Menneneesa u cTpoeHust atomoB. [losyueHne, GpU3HUECKHe U XUMUUYECKHE
CBOMCTBA, NPUMEHEHHE IIENOYHEIX METAUIOB M MX COeNMHEHW. Bepuuiwii,
Mariui, IeTOYHO3EMENbHBIE METAIUIbl, X 00llas XapaKTepHCTHKA HAa OCHOBE
nonoxenus B Ilepropnyeckoii cucreme snementos JI.M. Menneneesa u crpoenus
atoMoB. Ilonydenue, ¢usuveckue U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE
IEJIOYHO3EMENIBHBIX METAJNIOB M MX COEJMHEHUH. ANIOMUHUN, CTPOEHHE aToOMa,
(usHIecKre 1 XMMUYECKUe CBOMCTBA, MOJTyUYeHNE U IPUMEHEHHE.

Metanne mo6ouYHBX NOATrPY I XapaKTePUCTHKA METAIIOB
TOOOYHBIX TIOATPYNII IO HMX MOJOXeHWto B Ilepuommueckoit cucteme J.U.
MeHeneeBa 1 CTPOCHHIO aTOMOB.

Menb: dusudeckue M XUMHYECKHe CBOMCTBA, MONyYEeHHE W [IPUMEHEHHE.
Baxxuelie coeIMHEHHS MEIH.



Ousnyeckye ¥ XHMHYECKHE CBOHCTBA, NIOJIyYeHHE U TIPUMEHEHHE [[MHKA,
XapaKTepucTHKa BAKHEHIINX CoequHeHU (OKCHIa ¥ THAPOKCH/IA [IUHKA).

DusuyecKkue W XHUMHYECKHE CBOICTBA, IOTy4YeHUEe W NPUMEHEHHE XpoMa.
XapakTepUCTHKA BaXKHEHIINX COeIUHEHMT (oxcuna u ruppokcuna xpoma (III),
JIUXPOMATOB U XPOMATOB ILUENOYHBIX MeTatoB). OcOBEHHOCTH BOCCTAHOBJICHHS
JIUXPOMATOB B 3aBUCUMOCTHU OT CPEJIbl PACTBOPOB.

DusMuecKHe U XUMHUYECKHE CBOMCTBA, TOTyYeHre U IPUMEHEHHe MapraHia.
XapaKTepUCTHKa BAXHEUIINX COEIMHEHHIl: OKCHIOB, THJIPOKCHUIIOB, COJIEH.
OcobeHHOCTH BOCCTAHOBJIEHHS TIEPMAHTAHATOB B 3aBUCHMOCTH OT Cpe.bl
pPacTBOPOB.

HewmeTanns. IMonoxenue Hemeramtos B [lepronndeckoil cucteme JLH.
Menpeneesa. OCOGEHHOCTH CTPOGHHUS ATOMOB ¥ KPUCTAIIOB. AJUIOTPOIIHSL.

bnaroponusre rasel.

OxucnuTenbHble M BOCCTAHOBUTENLHEIE CBOMCTBA HeMeTaqaoB. O6mias
XapaKTCPUCTHKA BOJAOPOIAHBIX COEJWHEHMH HeMeTamoB. OfIas XapakTepucTHKa
OKCHJIOB U THAPOKCHJIOB HEMETAIIIOB.

I'anorensr. CTpoeHne aTOMOB TalloreHOB, HX CPABHUTENbHAS XapaKTEPHCTHKA.
CBolCTBa TPOCTBIX BeLIECTB, OOPa3OBaHHEIX ranoreHamu. OKUCIUTEIbHBIE
CBOMCTBA TaJlOreHOB. [ amoOreHOBOZOpPOIBI, MX CBOMCTBA, CpaBHUTENbHAS
XapaKTepUCTHKA. XJIOp H €ro COeIWHEHHs, HAXOXIEHHe B [IPUPOJIE, TIOTyYeHH e,
CBOHCTBA, IIpHMeHeHue. XI0POBOIOPO/] U COISIHAS KMCI0Ta. XITOPUIBL.

Xanpkorensl. Haxoxnenue kucnopona u cepbl B MPUPOJE, MONydYeHHEe HX B
IPOMBILINIEHHOCTH ¥ j1aboparopuu. CBOMCTBA KUCIOPOa ¥ CEphl: alIOTPONHUS H
(pu3HYeCKHE CBOMCTBA AJUIOTPONHBIX MOAMMDHKALHI, OKHMCIUTENLHBIE CBOHCTBA
KHACIIOPOZla U Cephl B peaklMAX C IPOCTHIMHU BEIIECTBAMU. BOCCTaHOBUTEIBHBIE
cBorcTBa cepbl. OKHCICHUE KHCIOPOJIOM CIOXKHBIX BemiecTB. OKHUCIUTEIbHbIE
cBoHCTBa o30Ha. [IpuMenenwe kuciaopoma u o30Ha. IIpuMeHeHHE CepbL.
CepoBonopon, HaxoXIeHHE B IpPHUPOZE, IONy4eHHE, CTPOCHHE MOJIEKYJIBl U
cBOMCTBA: (pu3HYecKue u xuMmuueckue. CepoBONOPOIHAS KUCIOTA U CYIb(hUIBI.
Oxcun cepst (IV), ero coiictBa. Cepructas kucioTa u ee comu. CepHast KUCIOTa:
(DU3HMYECKHE M XUMHYECKHEe CBOMCTBA (OKHUCIHTEIbHBIE U OOMEHHEIE).
IIpnmenenune cepHoit kKuciaoTsl. Cojld CepHOI KHUCIOTHI.

Azor. Haxoxnenwe B mpupoxe, mnomyuenne. CTpocHne MOJIEKYJIBI.
OxucinuTenbHbIE W BOCCTAHOBHTEINbHBIE CBOMCTBA a3oTa. IIpHMeHEHHe a30Ta.
AMMHaK: TOJNy4eHHE, CTPOCHHE MOJIEKYJbl, CBOWCTBA (OCHOBHBIE, peaKIHH
KOMIUIEKCOOOPa30BaHMs, BOCCTAHOBHTENbHBIE, OKHCIMTENBHBIE, DEaKIMH C
OPraHW4YeCKMMH BEIIECTBAMH M YIJIEKUCIBIM TrasoM). ConM aMMOHHS U HX
npuMmeHeHne. OKCHZAB!I a30Ta, WX CTPOEHHE M CBOMcTBA. A3OTHAS KHCIOTA:
NIOTy4YeHHe U CBOMCTBA. HUTpaThI, UX TepMUYECKOe pas3jioiKeHHe.

®ocdop. HaxoxeHrne B mpupone, MoTydeHue. AJUIOTpOnus U (GU3nUecKue
cBoicTBa MomupuKamuit, OKHCIUTENbHBIE CBOMCTBA (peakuud ¢ MeTaulaMH) |
BOCCT@HOBHTENIBHEIE CBOMCTBA (ocdopa (peakluuy C rajJoreHaMu, KUCIOPOIOM,
KOHIICHTPUPOBAHHOM CepHOM M a30THOH kucinoramu). Oxcun docdopa (V).
DochopHbIe KUCIOTHI H UX COJIH.

Vrnepon. Haxoxnenue B mpupone. Asuiorporus ¥ (U3MUECKHE CBOMCTBa
MOIU(DUKAITHH (moBTOpEHHE). XAMHUYIECKHE CBOHCTBa yriepoza:
BOCCT@HOBUTENbHbIE (B3aUMOJEHCTBHE C TaJloOreHaMH, KHCJIOPOJIOM, CEpoi,



a30ToM, BOJIOH, okcumom Memu (II), koHLeHTpupoBamHoif CepHOHM M a30THOI
KHCTIOTaMH) M OKHCIIMTENbHEIE (B3aMMOIEHCTBHE C MeTajllaMi, BOLOPOIOM,
KpemHHeMm, Oopom). ITomyuenue, coiictBa U IIPUMEHEHHE OKCHIIOB yTiIepoza.
YToJbHas KMCIIOTA U €€ COJH.

Kpemuuii. Haxoxnenue kpemuus B [IPUPOJI€ U €ro NOJIy4YeHue. AJIOTPOIUsS
W CBOMCTBA aJUIOTPOIHBIX MOAM(UKALIIL KpemMHus. BoccranosurenpHble
(Peakuuu ¢ ramoreHamm, KHCIOPOLOM, pacTBOpamu Lieodei) U OKHCIUTEeNbHbIE
CBOWCTBA KpeMHHS (peakuuu ¢ MeTamramu). IIpumereHue KpemHus. OKcuj
KPEMHUsI, KpeMHHEBast KHCIIOTA U €€ COJTH.

Kucnors opranumueckue u HeopraHuueckue, Cocras,
KJacCH(pUKANMA M HOMEHKIATypa HEeOPraHHYeCKHX W OPraHUYEeCKUX KHCIIOT.
Iony4enne BaxHEHIINX OPraHWYECKHX ¥ HEOPTAHMYECKHX KHCIOT. XUMUYECKHe
CBOHCTBA (peaklMH C MeTallaMH, ¢ OKCHJIAMH MeETAallIOB, C OCHOBAaHUSIMH, C
COTIAMHM, €O crupTamu). OKHCIUTEeNbHO-BOCCTAHOBHTEIBHBIE CBOMCTBA KHCIIOT.
Oco6eHHOCTH CBOMCTB CEpHOM M a30THOM KHCIIOT.

OCHOBaHUS OpPraHMYEecCKHE H HEOpraHUYeCKH e,
Cocras, knaccumKanus, HOMEHKIATYpa HEOPraHWYECKHX U OpPraHUYeCcKuX
OCHOBaHMH. OCHOBHBIE CTIOCOGBI MONyYeHHS THAPOKCHIOB METAIIIOB (Ienodeil —
PeaKkIHUsAMH METaJIOB M UX OKCHIOB C BOJOM, HEPACTBOPMMBIX OCHOBAHUI —
peakuueil obmena). ITomyueHne ammuaka W aMuHOB. XHMHUYeCKHe CBONCTBA
OCHOBaHHMH: IIeoYedl (peakiMu ¢ KHCIOTaMH, KHCIOTHBIMH OKCHIAMH,
pacTBOpaMH = COJIH, C NpPOCTBIMM BEIIECTBAMH, C TaTOHIONPOU3BOHBIMH
YTIIEBOJIOPOJIOB, (DEHOIIOM, KMPaMH); HEPACTBOPUMBIX OCHOBAHMIA (peaxkmuu ¢
KHCJIOTaMH, peaKkLMi Pa3IokKeHus ).

AMpoTepHBEe OpraHuuYecKkue u HEOpraHumuyeckKkue
coenuuenns. CrocoGbl momydeHus aM(OTEPHBIX COeNHHEHMUIA (aMpoTepHBIX
OCHOBaHHMH U aMHHOKHCIIOT), X XMMHYECKHe CBOWCTBA.

'eneTnyeckas cBA3b MeX/JOy Kiaccamiu OpraHuyeck
UX U HCOpraHM4YeCKHX COe€OHUHeHHU U [Touartus «reseTuueckas
CBA3b) M «TCHCTHYECKHH psAn». OCHOBHBIE NPH3HAKM TEHETHYECKOrO pSIIa.
I'eHeTHYecKue psIbl METAIOB (Ha MpUMepe Kalbus U Kelleza) U HeMeTasuloB (Ha
NPAMEpE Cephl M KPEMHHS) U NIEPEXOIHOTO 3/eMeHTa (Ha IpuMepe AIFOMUHUSA ).
l'eneTiueckne psjsl U reseTHdeckas cBA3s B OpraHmdeckoit xumun. EaMHCTEO
MHpa BEIIeCTB.

Pacuyernwle 3anaun. Brrumcnenne Maccer wiu o6bema NIPOLYKTOB pPEeaKIIMu
10 M3BECTHOH Macce MM 00BEMY MCXOIHOIO BELIECTBA, COAEPIKAIIETO IPUMECH.
Brraucienne Macchl HCXOHOTO BEIIECTBA, €CIM U3BECTEH IPAKTUYECKUH BEIXOM 1
MaccoBasi €T0 J0JIs1 OT TEOPETHYECKH BO3MOXKHOI0, BEIYHCIIEHHUS 110 XUMHUYECKIM
YPaBHEHMSM peaklMd, €CIM OJHO M3 PeardpylollyX BELIECTB OaHO B M30BITKE.
Onpenenenve  MoONeKyIspHOH (GOPMyJBl BEIIECTBA [0 MACCOBBIM  IOJISM
a1eMeHTOB. Onpe/ielienre MOTeKyISPHOH (HOPMyYJIbI ra3006pa3sHOro BELIECTBa 10
M3BECTHOH OTHOCHTENBHOH IUIOTHOCTH M MACCOBBIM JOJSM  SJIEMEHTOB.
Haxoxnenue mMonexynapHoit dopmyiisl Bemectsa 1o macce (0Gbemy) IPOAYKTOB
cropanusi. KomOMHUpOBaHHEIE 3a0a4H.



JemoncTpauuu. Komrekius «Knaccudukaiys HeopraHWUeCKUX BEIECTBY.
IlonydeHue KOMIIEKCHBIX OpraHHYECKUX W HEOPraHHYeCKHUX COeIUHEHUH.
HemoHcTpamust cyxux KpucramnoryaparoB. Komnekuus —«Kinaccuduxamms
OpPraHMYecKMX BemecTB». Moaenu KpUCTAIIUYECKUX pPElIeTOK MeTaJlJIOB.
Komnexuus MetauioB ¢ pasHbIMH (u3MuYecKMMHU cBolicTBaMu. B3ammojeicTBue
METaJUIOB C HeMeTa/llaMH (IIMHKa C Cepoi, aFOMUHMS C HOIOM), C pacTBOpaMu
KHCIOT U mmenodeil. ['opeHne MeramioB (LUHKa, Keje3a, MarHus B KHUCJIOPOJE).
B3aumopelicTBue a30THOM M KOHLEHTPHPOBAHHOM CEPHOM KHCIOT C MEIBIO.
Koppo3usi MeTayyioB B pa3jIMYHBIX YCIOBHUAX M METOJBl 3allUTHl OT Hee.
Komnexmus pya. Boccranosnenue menn u3 okcuya Mead (I11) yriaem u Bomopomom.
Amomunotepmus. Bzaumoneiictsue cynshara meau (II) c xxenezom. Cocrasienue
ralbBaHMYECKHUX DJIEMEHTOB. DJIeKTposu3 pactBopa cyibhara meau (I1). O6pasiier
IICJIOYHBIX METa/UIOB. Peakius OKpallMBaHMs IUIAMEHH COJSAMHU ILEJOYHBIX
MeTaioB. B3aummopelictBue nuTus M HaTpus ¢ Bojol. OOpasusl metamios ITA
rpynmnsl. BzaumoneicTBre Kanplus ¢ BOAOW. ['opeHne Maraus B BOAE U TBEPIAOM
yrileKucsioM rase. KadecTBeHHbIe peaklMU Ha KaTHOHBI MarHus, Kajablus, Oapus.
Ilepexon xpomarta B auxpomaT u oOpatHo. [lonydeHue U McclielOBaHUE CBOMCTB
ruapokcuaa xpoma (IIT). OxucnutensHble cBOcTBa auxpoMara kanus. Mojenn
KPUCTAJUNTHYECKUX PelIeTOK MOoja, anMasza, rpadura. B3pelB cMecn Bojopoja ¢
KucnopojgoM (rpemyuero raza). I'openue cepsl, Gocdopa U yrisg B KHUCIOPOJE.
OGeciseunBanre OpoMHOM (MOJHOI) BOJBI STHJIEHOM. [anoreHsl (MpocThle
BeniectBa). OKHUCITUTENBHBIE CBOMCTBA XJOpPHOM Boabl. [lomydeHue consHOM
KUCJIOTHI U ee cBoiicTBa. [lomyuenue xuciopona. [lonydenne OKCHIOB ropeHHEM
IPOCTBIX M CIIOXKHBIX BellecTB. B3anMoielicTBHe cephl ¢ MeTalIaMH (aIFOMUHHEM,
IIMHKOM, XKese3oM). [lonmydeHue cepoBolopofia U CEpOBOJOPOAHON KHUCIOTHI,
I0Ka3aTeIbCTBO HAMWYIUA CyIbdua-uoHa B pactBope. CBOCTBA CEPHON KHUCIIOTBHI.
[Tonyyenwe u pasnoxeHde xjopuaa ammonwus. [lomydenune okcuma azora (IV)
peaklMed B3aUMOAECHCTBUS MEOM C KOHLEHTPUPOBAHHOW a30THOM KHCIIOTOH.
BzaumonetictBue oxcuma azotra (IV) ¢ Bomoii. Pasznoxkenue HuTpara HaTpus,
ropeHue yepHoro nopoxa. I'openue dochopa, pacrBopenue okcunaa dochopa (V)
B BOJE M MCClIeJloOBaHHe TIOJYyYEHHOro pacTBopa uHAMKaTopoM. Kosnekuus
NPUPOIHBIX COeAMHEHWH yriepona. Kpucramnuueckue pelIeTKH ailMasa U
rpadurta. Ancopbums oxcuma azotra (IV) axrusuposannbiM yriem. Ilepexon
kapboHata B ruapokapbonar u oOpartHo. Koytekunu NpHUPOOHBIX CHIHKATOB U
IPOAYKIINH CHUIIMKATHOM TTPOMBIIIJIEHHOCTH. B3aumonelicTBue
KOHIIEHTPUPOBAHHEIX a30THOM M CEPHOW KHUCIIOT, a TakkKe pa3daBIeHHON a30THOM
KHCJIOTEI C MeIblo. B3auMojelcTBHE aMMHaka C XJIOPOBOIAOPOJOM M BOJOM.
B3aumMojieiicTBe pacTBOpa THAPOKCHIA HATpHsl ¢ aM(OTEpHBIM THAPOKCHIIOM
IIWHKA WA atoMuHusL. OcyIlecTBIeHHEe ITPEeBPaLEHHH:

1) Ca — CaO — Ca(OH), — Ca3(PO4),

P— P205 = H3PO4 = Ca;(PO4)2

2) Cu — CuO — CuSO; — Cu(OH), — CuO — Cu

3) C,Hs;OH

!

C2H4 = CH3COH —H CH3COOH

!
CH,0OH-CH,OH



JlaGopaTopubie oneIThl. O3HakoMIeHHE ¢ 0OpaslaMu IpeacTaBHTeNEH
Pa3sHbIX KJIACCOB HEOPraHMYECKUX BelIeCTB. B3anmMojelcTBHE MHOTOATOMHBIX
CIIUPTOB M IUIIOKO3bI ¢ (eTMHTOBOM KUAKOCTEIO0. KauecTBeHHEIE peakIy Ha HOHEI
Fe** u Fe’*. Osmaxomienne c obpa3laMu TpeACTaBHTEICH pPa3HBIX KJIACCOB
OpraHM4eCKUX BellecTB. B3anMozeicTBUE METalIoB ¢ pPacTBOPaMU KHUCIOT MU
coned. O3HakoMJIeHWe ¢ KOJUIeKIMed pyn. B3auMopelicTBHe allIOMHHUS C
pacTBopaMu KHCIOT M Ienoded. [lomyuyenune u u3ydeHme CBOMCTB THAPOKCHIA
amoMuHud. KadecTBEHHbIE PeaKUMK Ha KaTHOHBI Meu. Pa3ioxeHue MHAPOKCHIA
menu (II). IlomyueHme wu wWccleZoBaHHE CBOMCTB THAPOKCHAA I[HHKA.
KayecTBeHHbIE peakIUHd Ha TajoreHUJ-UOHBI. (O3HAaKOMJIEHHE C KOJUIEKI[HeH
IIPUPOJHBIX COeIMHEHUM cepbl. KauecTBeHHbIE peakliuu Ha CyIb(HI-, CyTbOUT- U
cynbdar-anuonel. KauvecTBeHHas peakius Ha HWOH aMMonusd. KauecTBeHHas
peakuuss Ha Qocdar-aHuoH. [lonydeHHe YIJIEKHCIIOTO Trasa B3aUMOAEHCTBHEM
MpaMopa € COJSHOM KHUCJIOTOH M uccliefoBaHHe ero cpoicTB. KauvecTBeHHas
peaxkuus Ha KapOOHaT-aHHOH. ITonyuenue KpeMHUEBOH KUCJIOTHI
B3aMMOZEICTBAEM PACcCTBOPA CHJIMKAaTa HATPUS C CUIBHOI KUCIIOTOH. PacTBOpeHwme
KPEMHUEBOM KMCIIOTHI B IIENIOYH.

IIpakTH4yeckasi pabota Ne 3, [TonydyeHue ra3oB U H3y4UeHHE HX CBOWCTB.

IIpakTuyeckas pabora Ne 4. Pemenue 3KCIepUMEHTAJBHBEIX 3amad 10
OpraHU4YEeCKOM XUMHH.

IIpakTnueckas pabGora Ne 5. PemeHue dSKCIepUMMEHTANLHEIX 337ad 10
HEOPraHU4YeCKOM XMMHHU.

IIpakruyeckas paGora Ne 6. CpaBHeHUe CBOMCTB HEOPraHWYECKUX U
OpraHUYeCKUX COCIUHECHUH.

IIpakTnueckass paGora Ne 7. ['eHeTHdyeckas CBS3b MEXIY KJaccaMu
HEOPraHUYECKUX U OPraHMYeCKHX BEIECTB.

XHUMHHA H 001eCTBO

XUMHUSL M HNPOHU3BOICTB 0. XUMHYECKAs! [IPOMBIIIIEHHOCTb.
Xumuueckas TexXHolorus. Chelpbe A XUMHUYECKOH IPOMBIIUIEHHOCTH. Boja B
XMMHYECKOM IPOMBIINUIEHHOCTH. JHEPrus Uil XUMHYECKOrO IpPOU3BOJICTBA.
Hay4nsle NpUHIMIIEI XMMHYECKOTO IPOM3BOACTBA. 3alllUTa OKPYXKAKOIIeH cpeibl |
OXpaHa TpyJa IpH XHMHYECKOM IPOM3BOJCTBE. [IpOM3BOACTBO amMMmHaka W
MeTaHoJIa B cpaBHEeHUU. buotexHonorus. HaHoTexHomorusl.

XUMHUI U CelbCKoOoe Xo03sa#cTB o. OCHOBHBIE HalpaBleHUs
XUMH3aLHN CeNTECKOro Xo3sicTRa. Y 100peHus u ux kiaccudukanus. XuMudeckas
menuopauuss  mouB. [lectunmaer uw  ux  Kinaccubuxaums.  XUMHU3ALMSL
KHBOTHOBOJICTBA.

XuMHUad U npobOiaieMb OXpaHbl OKpyXalwlIeNh cpemasl.
OcHoBHBIe (BaKTOPBEl XUMHYECKOI'O 3arpsS3HeHHs OKpyxKaromeh cpeasl. Oxpana



aTMoc(epsl, BOIHBIX PECYPCOB, 3eMENBHBIX pECypcoB OT XUMHYECKOTO
3arps3HEHUs.

XuMUS 4 MOBCeNHEBHAas XHU3HB ueloseka. Jlekapcrsa.
Moromye ¥ YHUCTAIIME CPeACTBa. XUMHUYECKHe CPEeJICTBA IMIMEHBI M KOCMETHKH.
MexayHapoJHas CHMBOJIMKA [0 yXOdy 3a TCKCTHIBHBIMH U3JICTHIMU,
MapkupoBKa Ha yIaKOBKax IMHIIEBBIX IPOJAYKTOB U uHbopManys, KOTOPYO OHa
CHMBOJIM3UPYET.

JlaGopaTopHble onbiThl. O3HaKOMIEHHE C OOpaslamu CpelCTB OBITOBOM
XMMHY ¥ JIKApPCTBEHHBIX TIPENapaToB, M3ydeHWe HMHCTPYKIMH K HHUM TIO
NpaBWIBHOMY M Ge30macHOMy —TpUMeHeHuio. Msyuenue MEXTyHapOIHOM
CHMBOJIHKY TI0 YXOJy 3@ TeKCTHJIBHBIMU M3JETUSIMH ¥ MapKUPOBKU Ha YIIAKOBKAX
THILEBBIX TIPOAYKTOB.

JlemoncTpauuu. BuneodparMeHTs! 110 IPOU3BOACTBY aMMHUaKa 1 METAHOIA.
Craiiasl U Ipyryae BUAEOMaTepHalbl, UTIOCTPUPYIOIIIC ©10- 1 HAHOTEXHOJIOTHUH.
Konnexnys «MuHepanbHbIe yInoOpeHua». Konnexuus TeCTULIIOB.
BuneodparMeHTsl [0  XMMMYECKOM  MeJHopanuMd MO4YB M XHMHU3alHH
’KUBOTHOBOJCTBA. Bumeo(parMeHTsl ¥ CIAiIbl SKOJIOTHYECKOH TEMATHKH.
JlomamiHss, aBTOMOOWJIBHAA aNTeYKH U anTedka XHMHUYECKOro KaOuHeTa.
Komnekiuss MOIOIIMX U YUCTAIIMX CPEACTB.



OCHAIIEHME YYEBHOI'O ITPOLIECCA

YMK «Xumusi. Yriay6iennsii yposens. 11 kiace

1. Xumns. Yriay6rnenusii yposens. 11 kmace. VueGHux (aBToper O.C.
I"abpuensn, I'.T". JIsicosa). 400 c.

2, Meroauueckoe mocobue. Yriy6neHunbrit ypoBeHb. 11 knace (aBTopsl
O.C.Tabpuensn, I'.T. JIsrcosa). 160 c.

3. Kuura mns yumrens. 11 xnace. Yacts 1. IMocobue s yuuTenei
(aBroper O.C. I'aGpuensn, I'.T. JIsicosa, A.I. Bsenenckas). 320 c.

4. Kunra nns yuwrens. 11 kmace. Yacts 1. ITocobue mis yUuTeNnen
(aBToper O.C. T'aGpuensn, I'.T". JTsicosa, A.I. Beenenckas). 320 c.

3. KonTposbHEIe 1 ipoBepouHsle paGoTs K yuebnuky O.C. 'abpuensna,

['I. JlbicoBolt «Xummsi. Yruy6nensstii ypoens. 11 kmacey (aBroper O.C.
["abpuensn, J.W. Acanosa). 160 c.

6. Kontponsnsie pa6otsl k yuebuuxy O.C. I'aGpuensua, I'.T". JIbicoBoii
«Xumus., Yriaybnenusii yposens. 11 kmacey (aBroper O.C. T'aGpuensn, JI.U.
Acanoga). 96 c.

T XuMHYeCKHH dKcIlepuMeHT B mkonme. 11 kmace (aBToper  O.C.
["abpuensn, W.I'. Octpoymos). 208 c.

8. ITocobue mno xwumum s moaroroBku x EID (aBroper  O.C.
labpuernsis, LI Octpoymos, C.A. Crazxos). 304 c.

9. Xumus. Yroy6renusiit yposens. 11 kmace. OnexTpoHHas (hopma
y4yeOHHKa.

MHOOPMALIMOHHLIE CPEJICTBA

NHuTepHeT-pecypen Ha PyccKoM si3biKe

1. http://www.alhimik.ru TTpencrasiens PyOpHKM: COBETEl abHUTYpHEHTY,
YUHTEIII0 XUMUH, CTIPaBOYHHUK (04eHb Goubluas moabopka TabIui u CIIPaBOYHBIX
MaTepUaloB), Becenas XHMHS, HOBOCTH, OJNMMITMAIbI, KyHCTKamepa (Mmacca
MHTEPECHBIX HCTOPUYECKUX CBE/ICHHIN).

2. http://www.hij.ru Xypaan «XuMust U KU3HB» MOHSTHO H 3aHUMATEEHO
pacckaspiBaeT 060 BCeM HMHTEPECHOM, UTO IPOMCXOMHUT B HayKe U B MHpE, B
KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DIEeKTPOHHBIH KypHa
«XUMHKH M XMMHS», B KOTOPOM IIPECTABICHO MHOECTBO OMBITOB IO XHUMUH,
3aHHMAaTelIbHOM uHbOpMaIuy, TI03BOJIAIOLIEH YBIIEYb YYEHUKOB

3KCIIePUMEHTAILHOMN 9acThIO [IpeIMeTa.

4. http://c-books.narod.ru BeceBosmoskaas JTUTepaTypa o XUMHH.

5. http://www.drofa-ventana.ru W3sBecTHOE HU3]1aTEILCTBO y4eOHOM
nATepaTypsl. HOBUHKM HayYHO-NOMYIISAPHEIX M 3aHUMATENBHBIX KHUT MO XHMUH.

6. http://schoolbase.ru/articles/items/ximiya  Bcepoccuifckuil  MTKOTBHBIH
[IOPTaJl CO CChLIKAaMH Ha 00pa3oBaTe/IbHbIE CAWTHI 10 XUMUHH,

7. www.periodictable.ru CGopHHK cTaTell 0 XHMHYECKHX OJEMEHTAX,
WUTFOCTPUPOBAHHBIN 3KCIIEPHUMEHTOM.

HurepHer-pecypc Ha aHIIHIICKOM sI3bIKE



http://webelementes.com Coxepskur HCTOPHIO OTKPBITUS ¥ ONKCAHUE CBOHCTB
BCEX XMMHYECKHX JJIEMEHTOB. Byjier monesen mist o6yuarommxcs S361K0OBBIX KO
1 KITaccoB, TaK Kak CONEPIKUT Ha3BaHUs J]IEMEHTOB U BELECTB Ha PasHBIX A3bIKAX.



IIVTAHUPYEMBIE PE3Y JIbTATEI OBYUYEHU S

Beinycknuk na yray6iuennom YPOBHE HAYYHTCH:

- NOHUMATh XMMHYECKYI0 KapTHHY MUpa Kak COCTaBHYK 4acTh II€JIOCTHOM
KapTHHBI MHpa;

- PAacCKpbIBaTE DOJIb XUMHH M  XHMHYECKOI'O IIPOM3BOJICTBA  Kak
HPOM3BOMUTEIBHOM CHIIBI COBPEMEHHOTO 06IIeCTBa;

- GOPMYITHPOBATE 3HAYEHNE XUMUH U ee AOCTHXEHHH B ITOBCEAHEBHOM JKU3HU
YeJIOBeKa;

- YCTaHABIUBATh B3aUMOCBA3H MEXIY XUMHEH U APYTHMHU €CTeCTBEHHBIMH
HayKaMu;

- dbopmynuposats Ilepronuueckuit  3axon AU. Menneneesa wu
3aKOHOMCPHOCTH M3MEHEHHH B CTPOCHHH M CBOHCTBAX XHMUUYECKHX SICMEHTOR U
00pa3oBaHHBIX MMM BEIIECTB Ha OCHOBE Ilepuonuueckoit cucrembl  Kax
rpapuuecKoro oTobpakeH s Ilepuomuyeckoro 3akona;

- (hOPMYTHPOBATE OCHOBHBIE TIONOMKEHHUS TCOPHH XUMHUYECKOr0 CTPOEHHS
OpraHMdecKuX  coenumHeHuid A.M.  Byrneposa, PacKpeIBaTh  OCHOBHBIC
HalpaBIeHUs STOH YHHUBEPCANBHON TEOPHH — 3aBHCHMOCTH CBOHCTR BEIIIECTB He
TOJTBKO OT XUMHYECKOIO, HO TaKKe H OT JJIEKTPOHHOrO H IIPOCTPAHCTBEHHOTO
CTPOCHUSA 1 MITFOCTPUPOBATH MX MPUMEPaMH M3 OPTaHHYECKOH U HEOPraHUYeCKOH
XUMUH,

" A@PIYMCHTHPOBATh YHMBEPCANBLHBIA XapaKTep XHMHYECKHX [IOHSTHA,
3AKOHOB M TEOpPHMH i  OOBSACHEHHS COCTaBa, CTPOEHHS, CBOMCTB u
3aKOHOMEPHOCTeH 00BEKTOB (BeIecTB, MaTepPHAIIOB 1 NPOLIECCOB) OPraHUYECKOi
1 HEOPraHU4eCKOH XMMHUH,

- XapaKTEPHU30BaTh S-, P- U d-3IIEMEHTHI 110 WX TOJIOKEHUIO B [Tepuoauueckoit
cucreme /.M. Menneneesa;

- KIaCCHQUIIMPOBATh XUMHYECKHE CBS3H U KPUCTANTHYECKHE PEIIeTKH,
OOBACHATE MEXAHU3MBI HX 00pa3oBaHKMsS M JOKa3bIBATEH CAUHYIO TMPHPOIY
XUMHUYIECKHX CBSA3EH (KOBalIECHTHOMN, HOHHO, METaJUINYECKOM, BOJIOPOIHOI);

- OOBACHATH PUYHHBI MHOTOOGPA3Hs BEIIECTB HA OCHOBE IIPUPOJIBI SBIIEHHIA
H30MEPHH, ['OMOJIOIHH, AJUIOTPOIIHY;

- KIaCCH(UUAPOBATh XHUMHYECKHE peakudH B HEOPraHW4YecKol U
OPTaHMYECKOH XMMHH IO PasiTHYHbIM OCHOBAHHAM H YCTAHABIHMBATE CIIeLUDUKY
THIIOB PEAKIMH OT ODIIEro Yepes 0COOEHHOE K eIMHUYHOMY;

- XapaKTCpU30BaTh TMIPONM3 KaK CHENH(DHYHBIA OOMEHHBIH mpouecc
PACKPBIBATE €TO POJIb B )KUBOW ¥ HEXXHUBOW MPUPOJIE;

- XdpaKTepH30BaTb  3JIGKTPOJIM3 KaK CHEUU(PHUYHBIH  OKHUCIHUTETHHO-
BOCCTaHOBHUTEJIEHBIH TIPOLIECC U €T0 MPAKTHYECKOE 3HAUCHHE,

- XapaKkTCpH30BaTh  KOPPO3MIO  META/NIOB KAk  OKHUCJIUTEILHO-
BOCCTaHOBHUTEJILHBIH IIPOLIECC U IPENIAraTh CIIOCOOBI 3aIMUTHL,

- OTIMCBIBATE NPUPOJY MEXAHU3MOB XMMUYECKHX peaklMil, MpOTeKarolmx
MEX]y OPraHH4eCKUMHU ¥ HEOPraHMYECKUMHU BEIIECTBAMU,

- KIaCcCHQUIMPOBATE HEOPraHMYECKMEe W OPraHWYecKHe BElecTBa 110
PasTUYHBIM OCHOBAHHUSIM;

- XapaKTepu30BaTh OOLIME XUMHYECKME CBOWCTBA BaXKHEHIIHX KII4CCOB
HCOPraHMMeCKHX H OpPraHMy¥ecKMX COCAMHCHHMHA B IUIaHe OT o0MIero yepes
0CODEHHOE K eIMHUYHOMY;



- HCIIOJIb30BATH 3HAKOBYIO CHCTEMY XUMHYECKOTO S3BIKA IS 0TOOpaXkeHus
cocraBa (XUMHUYecKue GOPMyITEI) i CBOHCTB (XMMHYECKHEe ypaBHEHHUS) BELIECTR;

- MCHOJB30BATE IpaBWia H HOPMBEI MEXKIYHAPOIHON HOMEHKIATYpHl JUIs
HA3BaHUH BEILECTB 10 (GopMysIaMm U, Ha0GOPOT, VIS COCTABICHHS MOJIEKYJIPHBIX
1 CTPYKTYPHEIX DOPMYJT COEIMHEHNH 110 UX HA3BAHUSIM;

- 3HaThb  TpHUBHAIBHbIE  HA3BaHUS  BAXKHEHIIMX B  OLITOBOM |
HPOU3BOACTBEHHOM OTHOIICHUH HEOPraHUYECKNX M OPraHUYECKUX BELIECTB;

- XapaKTepH30BaTh CBOMCTBA, MONYYCHHE M TNPUMEHEHWEe BaXKHEHIINX
NPCICTaBUTENICH THIIOB M KJIACCOB OPraHWYECKHX COeNUHEHHI (npeenpHBIX,
HCIPCAC/LHREIX M apOMAaTHIECKHUX YINEBOJOPOIOB, KHUCIOPOJICOMEPIKALINX |
a30TCONIEPXKAIIMX COCTMHEHHH, a Tak)Ke OHONOrHYeCKH aKTUBHBIX BEIIECTB);

-~ YCTaHaBIMBATb  33aBUCUMOCTh OKOHOMMKH CTpPaHBl OT  J06LIYH,
TPaHCIIOPTUPOBKH M MEPEPabOTKU YIIIeBOIOPOAHOIO ChIPhS (He(TH, KAMEHHOTO
YIJIS ¥ IPUPOIHOTO rasa);

- OKCIICpUMCHTAIBHO TIOATBEPXKAATH  COCTAB W CBOWCTBA Ba)KHEHIIUX
NMPEICTaBATENIeH H3YYEHHBIX KIIACCOB HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB
C COONIOJEHHEM MPABHN TEeXHUKH GE30NMAaCHOCTH IS PabOTBHI C XUMUYECKHMHU
BEILIECTBAMHU M JIaOOPaTOPHBIM 060PYI0BAHUEM;

- XapaKTePHU30BaThb CKOPOCTh XMMHYECKOW peaklMd U ee 3aBUCHUMOCTb OT
pas3IU4YHBIX (aKTOPOB;

- OIMCBIBATE XUMUYECKOE PABHOBECHE U IPEJIaraTh CliocoObl €ro CMeIeHus
B 3aBHCHMOCTH OT Pa3IHUYHbIX (HaKTOpPOB;

- TPOM3BOIUTH PAaCUETBI II0 XUMHYECKHM (QOpPMyJIaM M ypaBHEHHAM Ha
OCHOBE KOMMYECTBEHHBIX OTHOLICHHI MEXTY y9aCTHUKAMU XUMHUYECKUX PEaKI[HiL;

- XapaxkTepHU30BaTb  BaKHEHMINHWE  KPYNMHOTOHH@KHBIE  XHMHYECKHE
NPOM3BOACTBA (CEPHOM KHMCIOTEI, aMMMaKa, METaHONa, IepepaGoTKH HedTH,
KOKCOXHMHYECKOTO MPOM3BOACTBA, BAXXHEHIIMX METaIUTypriH4eCKUX TPOU3BOJICTB)
C TOYKM 3pEHHUS XHMH3Ma IIPOLECCOB, YCTPOMCTBA BaKHEHIIMX aIlapaTos,
HaY4YHBIX TPUHLMIIOB IIPOM3BOJCTBA, OKOJIOIMYECKOH M  HKOHOMHUYECKOI
L[eJ1eco00pa3HOCTH;

- COOMIONATE NpaBHIa SKOIOTHIECKOi 6e30MTaCHOCTH BO B3aMMOOTHOIIEHHMSX
C OKpYXAIOWEH Cpefoil Npu OoOpalleHHH ¢ XUMHYeCKMMH BEI[ECTBAMU,
MaTepHaIaMu U IPOLecCaMH.

BbimyckHUK  Ha  yriyGJIeHHOM ypOBHe MOJYYHT  BO3MOMKHOCTH
HAYYHTBLCH

- HCIIONB30BaTh METObl HAYYHOIO IO3HAHUS IPH BHINOJHEHHH IPOEKTOB U
y4eOHO-HCCIIeJOBATeIbCKUX 3a/1a9 XMMUYECKON TEMATHKH,

- IPOTHO3HMPOBATH CTPOSHHE M CBOMCTBA HE3HAKOMBIX HEOPraHMYECKHX U
OpPraHMYEeCKUX BEIeCTB Ha OCHOBE aHAJIOTHHU,

- TPOTHO3UPOBATH TEYEHUE XUMHYECKHMX IIPOIECCOB B 3aBHUCUMOCTH OT
YCIOBUH UX MPOTEKAHUS U IMpeIaraTb CIOCO0b! YIIpaBIeHHs TUMHU [IPOLECCAMU;

- YCTaHABIIUBATh BHYTPUIIPEIMETHEIE B3aUMOCBI3H XUMHH Ha OCHOBE OOIINX
MOHATHM, 3aKOHOB M TEOPUH OpPraHUYecKOM ¥ HEOPraHMYecKoW XHUMHU U
MEXIPEIMETHEIE CBS3H ¢ (QU3MKOM (CTpPOGHHE aToMa W BEIIecTBa) M OHOJIOrHei
(XMMHYecKas OpraHU3allys JKH3HH W HOBbIE HAIPABICHUS B TEXHOIOTHH — OHO- 1
HaHOTEXHOJIOTHH );



= PACKpLIBaTh pOJb MOJYYEHHBIX 3HAHWH B Oynmymeit yuebuoit u
poQheccHoHaIbHOM JEeATENBHOCTH;

- IIPOCKTHPOBATE COOCTBEHHYIO 06pa3oBaTeNbHYIO TPACKTOPUIO, CBA3AHHYIO C
XMUMHCH, B 3aBHCHMOCTH OT JIMYHBIX [PEINOYTEHUA U  BO3MOXKHOCTEH
OTCHECTBCHHBIX BY30B XMMHYECKOH HAIPABIEHHOCTH;

- 4PTYMEHTHUPOBATH €IMHCTBO MUpPA BEIUECTB YCTAHOBJICHUEM IeHETHYECKON
CBA3M MEXK/TYy HEOPIraHWYECKUMHU U OpPraHUdeCKUMH BEIIECTBAMH;

- BIANCTL XHMIYCCKMM S3BIKOM, HEOOXOZHMBIM (aKTOpoM YCIELIHOCTH B
MPO(ECCHOHANEHOM JeATeNbHOCTH;

- XapaKTEepU30BaTh CTAaHOBIEHHWE HAYYHOW TEOPHH Ha IpUMepe OTKPBITHS
Ilepuonnyeckoro 3akona u TEOpPHUH CTPOCHHUS OPraHMYeCKHX U HEOPraHHYeCKHX
BEILIECTB;

- TPUHHMMATL y4acTHe B NPOQMIBHBIX KOHKypcax (koHbepeHIHsX,
ONMMITHANax) paslIMYHOrO YPOBHSA, ajeKBaTHO OICHHMBATE PE3yNbTaThl TaKoro
YHaCTHs W IPOCKTUPOBATS Iy TH IIOBBIIEHHS IIPEIMETHBIX TOCTHIKCHHI

- KPUTHYCCKH OTHOCHTBCS K IICEBIOHAyYHOH XHMHYECKOH HHpopMaumu,
IOJTy4aeMOH M3 pa3HBIX HCTOYHHKOB;

- TOHHMATh TIIO0AIBHBIE TNPOGNIEMbl, CTOSIIME TIepell YeNoBEYeCTBOM
(3KoNIOrHYecKUe, SHEPreTHUYECKHE, CBIPBEBBIE), U TIPEJUTATATh [lyTH UX PEIlCHHUS, B
TOM YHCJIE ¥ C IIOMOIIEI0 XUMHUH,



