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IOSICHUTEJIBHAS 3AIIMCKA

[Iporpamma  oOmieoOpa3oBaTebHOM  y4eOHOM ~ JUCHUIUIMHBI  «XUMUS»
npelHa3HaueHa s M3YYeHUs XUMHH B MpodeccuoHaNnbHBIX 00pa30BaTeIbHBIX
opranm3anusx CIIO, peanusyrommx oOpa3oBaTENbHYIO MPOrpaMMy CpPEIHEro OOIIETo
o0pa3oBaHusl B MpEJEax OCBOCHUS MPOrpaMMbl MOJATOTOBKH CIIELIMATIUCTOB CPETHETO
3geHa (ITIICC3 CIIO) Ha 06a3e OCHOBHOTO OOIIEro OOpa3oBaHWs NPU TOATOTOBKE
KBaJIM(DUIIMPOBAHHBIX PaOOUUX, CIYKAIUX, CIICUATICTOB CPETHETO 3BEHA.

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuiti ®PI'OC cpemnero oO1ero
o0pa3oBaHus, MPEABABIAEMbIX K CTPYKTYpE, COJIEPKAHHMIO M PE3yJIbTaTaM OCBOEHUS
y4eOHOUM MUCUUTUIMHBI «XUMUS», B COOTBETCTBUHU C PexoMeHAalMsIMH 110 OpraHu3aluu
MOJIYUYEHUS CpEAHEero oOIero o0pa3oBaHUsl B Ipefesiax OCBOEHHS 00pa30BaTENbHBIX
IporpaMM CpelHero mnpogecCHuoHaJIbHOrO oOpa3oBaHUs HAa 0a3e OCHOBHOTO OOIIEro
o0pa3zoBaHus ¢ yueToM TpeboBaHuM (eneparbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB U  ToOJydyaeMoil  mpodeccuu WM CHEHUATBHOCTH  CPEIHETO
npodeccruoHanbHOro oOpa3zoBanus (mMucbMo JlemaprameHTa rocyapCTBEHHON MOTUTHKU
B c(epe noaroroBku padounx kaapos u IO Muno6puayku Poccum ot 17.03.2015 Ne
06-259).

CopepxaHue TporpaMmbl «XHUMHUS» HAMpaBICHO Ha JOCTHKEHHUE CIEAYIOUIUX
LEeTen:

* (opmupoBaHue y 0OydarolmUXCsl YMEHUSI OLEHUBATh 3HAYMMOCTh XMMHYECKOIO 3Ha-
HUS JJI KaKJI0TO YeJIOBEKa;

* (opmupoBaHue y 00y4arouxcs LeJIOCTHOIO MPEJACTABICHUS O MUPE U POJIM XUMUU B
CO3JaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA; YMEHUs OOBSICHATH
O0OBEKTBI M TPOIECCHl OKPYXKAIOIIEH JMeHCTBUTEIBLHOCTH: IPHUPOIHON, COIMAIBHOM,
KyJIbTYPHOW, TEXHUYECKOHN CPEJIbl, — UCIOJIb3Ys JUIsl 3TOr0 XUMHUUYECKHUE 3HAHMS;

* pa3BUTHE y OOYYalOIIMUXCS YMEHUM paznuyarh (aKTbl U OLIEHKH, CPaBHUBATh Olle-
HOYHbIE BBIBOJbI, BUIETh HUX CBSI3b C KPUTEPHUSIMH OLICHOK M CBSA3b KPUTEPHUEB C
OTIPEJICIICHHON CUCTeMOW IEHHOCTEH, GOopMynHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UILHIO;

* npuoOpeTeHre O0y4arolUMUCS ONbITa Pa3HOOOPA3HOW NEeATENbHOCTH, MO3HAHUS U
CaMOIO3HAHMS; KJIIOYEBBIX HABBIKOB, HMMEIOUIMX YHUBEPCAIbHOE 3HAYEHUE s
pa3IMYHBIX BHUJIOB JEATEIBHOCTU (HABBIKOB pPELIECHUs MpOOJeM, NMPUHATHS pELICHU,
MoKCKa, aHanu3a U o0paboTKU MH(GOPMALMK, KOMMYHUKATUBHBIX HABBIKOB, HaBBIKOB
U3MEpEHUH, COTPYJHUYECTBa, 0€30MaCHOr0 OOpaIleHus! C BEIIeCTBAMH B MOBCEIHEBHOMN
KHU3HH).

B mporpammy BKIIOUYEHO CcOJEp)KaHWEe, HampaBlieHHOe Ha (opMHUpOBaHUE Y
CTY/ICHTOB KOMIIETEHIINH, HeoOX0oauMbIX /i kKauecTBeHHOTO ocBoeHus [ITICC3 CIIO Ha
0a3e OCHOBHOT'O 00111eT0 00pa30BaHus C MOJYYEHHUEM CPEIHEro o0IIero oopa3oBaHus.

[Tporpamma y4eOHON AMCUUIUIMHBI « XUMHUSD SBISETCS OCHOBOM ISl pa3paboTKH
pabouyux mporpaMm, B KOTOpbIX IpodeccruoHanbHble 00pa3oBaTelIbHbIE OpPraHHU3aliy,
peanusyomme 00pa3oBaTeNIbHYI0 MpOTrpaMMy CpeaHero oomero o0pa3oBaHHUs B
npenenax ocsoenus [IIICC3 CIIO Ha 6a3e OCHOBHOTO 001Iero 0Opa3oBaHUs, YTOUHSAIOT
coJiep>kaHue yueOHOTO MaTepuala, MocjaeI0BaTeIbHOCTh €ro U3y4YeHusl, pacipeaelieHue
y4eOHBIX 4YacoB, TEMaTUKYy pedeparoB, BHUIbl CAMOCTOSATEIbHBIX pPAa0OT, YUHUTHIBas
cnenu(uKy TpOrpaMM TOATOTOBKH KBaTU(UIUPOBAHHBIX pabounx, CIyXKamux u
CHENHMAINCTOB CPEIHETO 3BE€HA, 0CBANBAEMOM MPO(ecCry MM CIeNUaTIbHOCTH.

[Iporpamma  MOXKET  HCHOJB30BAaTBCA  APYTMMH  NMPOQPECCUOHATBLHBIMU
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00pa3oBaTeIbHBIMUA OPTaHU3AIUSAMHU, PEATU3YIONIMMH 00pPa30BaTEIbHYIO0 MPOTPaMMYy
cpeanero obmiero oopaszosanus B npeaenax ocoenus [IIICC3 CIIO na 6a3e 0CHOBHOTO
ob1rero oOpa3oBaHusl.

OBIIASI XAPAKTEPUCTUKA YUYEBHOW TUCHUILIIUHBI «XUMMU»

XuUMHS — O3TO HayKa O BeEIIeCTBaX, UX COCTaBE M CTPOCHUM, CBOWCTBAX U
NpPEBpAIEHUSX, 3HAYEHUHM XUMUYECKUX BEIECTB, MATEpUAIOB U IMPOIIECCOB B
NPAKTUYECKON JIEATEIHHOCTH YEIOBEKA.

Conepxxkannie  0o0mieoOpa3oBaTeIbHOM ~ y4eOHOM — MUCHMIUIMHBL — «XUMHUS»
HAINPaBJIICHO Ha YCBOEHHE OOYYalOIIMMUCS OCHOBHBIX TMOHSATHUN, 3aKOHOB W TEOpHUH
XUMHH, OBJIaJICHUE YMEHUSMU HaONI0JaTh XUMHYECKHE SIBJICHUS, IPOBOJIUTH
XUMHUYECKUI SKCIIEPUMEHT, MPOU3BOAMTH PAacyeTbl Ha OCHOBE XMMHUYECKHX (QOpMyIl
BEIIECTB M YPAaBHEHUN XUMHUYECKHUX PEAKIUH.

B mpouecce m3ydeHus XumMuu y oOydarOIIMXCS Pa3BUBAIOTCS IMO3HABATENbHBIC
MHTEPEChl M HHTEJUIEKTYyaJbHblE€ CIIOCOOHOCTH, IMOTPEOHOCTH B CAMOCTOSITEIIBHOM
NpUOOPETEHNH 3HAHUW MO XMMHUU B COOTBETCTBMM C BO3HHMKAIOIIMMHU >KU3HEHHBIMU
npoOiieMaMu, BOCIIUTHIBAETCA OEpexHOE OTHOILIEHUS K MPUPOJE, TOHUMaHUE 3I0POBOTO
o0pa3a XH3HH, HEOOXOIUMOCTH TPEIYIPEKACHUS SIBICHUN, HAHOCSIINX BPE/ 3I0POBBIO
U OKpyxarmei cpeae. OHM OCBaMBAalOT TNPUEMBl TI'PaMOTHOrO, O€30MaCHOTO
UCIIOJIb30BAHUSI XUMUYECKUX BEIIECTB U MaTEepPHAIIOB, IPUMEHSIEMBIX B OBITY, CEIHCKOM
XO3SIIICTBE M HA IPOU3BOJICTBE.

[Ipu  cTpykTypupoBaHMM  cOfepKaHus  001eoOpa3oBaTeNbHOW  y4eOHOM
JUCILUIUIMHBL JJ1 NpodecCHOHaNbHBIX 00pa30BaTENbHBIX OpPTaHU3alfil, peann3yroHX
00pa3zoBaTeIbHYI0 TPOrpaMMy CpeIHEro oO0IIero oOpa3oBaHHS B Ipeaeliax OCBOCHHS
[MIICC3 CIIO nHa 6a3e OCHOBHOTO OOIIET0 OOpa30BaHMs, YYUTHIBAJIACh OOBEKTHUBHAS
peanbHOCTh — HEOONbIIOW O00BEM 4YacoB, OTMYIICHHBIX Ha H3yYeHUE XUMHUU U
CTpeMJIEHHE MaKCHUMaJIbHO COOTBETCTBOBATh UJESIM pa3BuBarolero ooydenus. [loatomy
TEOPETUYECKUE BOMPOCHl MAKCHMAJIBHO CMEILIEHBl K Hadally M3y4YE€HUs JUCLUIUIMHBI, C
TeM 4YTOOBI TMOCHEAYIOMMN (QakTUUEeCKUl MaTepuall paccMaTpUBAJCSi Ha OCHOBE
W3YYEHHBIX TEOPHUH.

Peanuzanus 1eayKTHBHOTO MOJAX0/Aa K U3YUEHUIO XUMHUHU CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTUYECKUX OINEepaluii MBIIUICHNUS, KaKk aHalu3 U CUHTe3, o0oOIIeHHne Hu
KOHKpETH3allks, CPAaBHEHUE U aHAJIOTHUsl, CUCTeMaTH3alusl U KilacCu(puKaluus U Ap.

N3yuenne xumMum B TNpo(hecCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3AIUIX,
peam3yromux 00pa3oBaTeNbHYIO TPOrpaMMy CpEIHEro oOmero oOpa3oBaHUS B
npenenax ocBoeHuss CIIO Ha 0aze OCHOBHOro o01miero oOpa3oBaHHUs, MMEET CBOU
OCOOCHHOCTH B 3aBUCUMOCTH OT Mpodumis mnpodeccuoHanbHOro oOpa3oBaHUs. ITO
BBIPAKAETCS B COAEPKAHUU OOYUEHHsI, KOJUYECTBE YACOB, BBIACIAEMBIX HA M3yUEHUE
OTJCNBHBIX TEM TMPOTPaMMbl, TIyOMHE HMX OCBOCHHA OOy4aloUMMHCA, OO0beMe U
XapakTepe MPaKTUYECKUX 3aHITHM, BUAAX BHEAYIUTOPHON CaMOCTOSTENbHOM pPabOThI
CTYJICHTOB.

[Tpu ocBoenun npodeccuit CI1O u crnenmansuocteir CI1O ecTecTBeHHO-HAYYHOTO
npodunst mpodeccuoHaIbHOrO 00pa30BaHUs XMMHs H3ydaeTcs Ha 0a30BOM ypOBHE
®I'OC cpennero obmero oOpa3oBanus, npu ocBoeHun mnpodeccuit CIIO wu
cnemmanbHocTet CIIO Texmmyeckoro mpoduiast mnpodeccnoHaabHOro 00pa30BaHUs
XUMHSA U3yqaercst 6osee yriryOoJieHHO Kak nmpoduipHast yaeOHast TUCIUILTHHA.

[Ipu ocBoenuun mnpodeccuit CIIO wu cnemumansHocTedt CIIO  commanbHO-
KOHOMHYECKOTO mpoduis, crnenuanbHocTeid CIIO  rymanurapHoro  mpoduiis



paccMaTpHUBaeTCsl XWMHUYECKHMH KOMIIOHEHT €CTECTBEHHO-HAydYHOTO O0Opa3oBaHHs B
npenenax u3ydeHus ydyeOHoM nucuurmiuHbel «EcTecTBO3HaHME» mpeaMeTHOW obiactu
«EcrectBennbie Haykn» @I'OC cpeanero oduiero oopazoBaHusl.

Crennduka n3ydeHUs XUMUU TPU OBIAJACHUH MPO(ECCUSIMHU U CIEIIMATBHOCTSIMU
TEXHUUYECKOro MNpouis oTpaxkeHa B Kaxaol Teme pasnena «CoxaepxkaHue ydyeOHOU
TUCIUIUITMHBD B pyOpuke «Ilpodunbhbie u mpodeccuoHanbHO 3HAYMMBIE SJIEMEHTHI
coJiep KaHMs». DTOT KOMIIOHEHT peanu3yercs MpH MHIWBUIYAbHONH CaMOCTOSITEIIbHON
pabote oOyvaromuxcsi (HamucaHuu pedeparoB, MMOATOTOBKE COOOIECHHM, 3allluTe
NPOEKTOB), B Mporecce y4eOHOW NeATENbHOCTH TOJ PYKOBOACTBOM IIPENOJIaBaTels
(BBIMIOJIHEHUH XUMHUYECKOTO IKCIEPUMEHTa — J1a0OPaTOPHBIX OMBITOB U MPAKTUYECKUX
paboT, peleHuu NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33/1a4 U T.11.).

B cogepxannn y4eOHOW AMCHUIUIMHBI JUIS €CTECTBEHHO-HAYYHOTO TPOQUIISI
npodeccCuoOHANbHO 3HAYMMBIA KOMIIOHEHT HE BBIJICTICH, TaK KaK BCE €ro CojeprKaHue
ABIAECTCA TPOMUILHO OPUEHTUPOBAHHBIM M HOCHT TPO(EecCHOHATBHO 3HAYMMBIN
xapaktep. B mpomecce u3ydeHHS XWMHU TEOPETHUECKHE CBEIACHHS JIOTIOTHSIOTCS
JEMOHCTpAIUSAMHU, JTAOOPATOPHBIMH  OMBITAMH W TPAKTHYCCKHUMH  3aHSITHSIMH.
3HAUUTEIPHOE MECTO OTBOJUTCS XHMHUYECKOMY JKcmepuMeHTy. OH OTKpbIBaeT
BO3MOXXHOCTh (POpMHUpOBaTh y OOYyYaIOIIMXCS CIENHUATbHBIE MPEIMETHBIE YMEHUS:
paboTaTh ¢ BEIIECTBAMH, BBIMOIHATEH MTPOCTHIE XUMHUYECKHUE OTBITHI, YYUTh 0€30ITaCHOMY
¥ DKOJIOTUYECKU IPaMOTHOMY OOpaIlleHHIO C BEIlIeCTBAMU, MaTepHalaMy U TPOIECCaMU B
OBITY U Ha TIPOU3BOJICTBE.

Jis  opraHM3andyd  BHEAyIUTOPHOW CaMOCTOSITETFHOW pPabOTHI  CTYACHTOB,
oiaaeBatomux mpodeccusmu CIIO u cnenmansHocTsamu CIIO TexHuueckoro u
€CTECTBEHHO-HAyYHOro Tmpodumieii mnpodeccuoHanbHOro o0Opa3oBaHUs, IPEACTaBICH
NpPUMEPHBIH nepedeHb pedepaToB (JOKIAIOB), HHIUBUIYAIBHBIX TPOCKTOB.

B npomecce w3ydeHus XuMHH BaxHO (HOPMHpPOBATH HH(POPMAITMOHHYIO
KOMIIETEHTHOCTh o0y4aromuxcs. [loaToMy, pu opraHu3aiiuu caMoCTOSITENLHON paboTh
HEOOXOIMMO aKIEHTHUPOBAaTh BHUMaHWE OOYy4YaIOIIMXCS Ha TOWCKe HHPOpMaluud B
cpenacTBax maccMmenua, VHTepHeTe, ydeOHOW W ClenuanbHON nuTepatype. M3ydenue
00111e00pa3oBaTeNbHON y4eOHON ITUCHUIUIMHBI «XUMHUS» 3aBEPIIACTCS MOABEICHUEM
utoroB B (opme muddepeHIMpoBaHHOTO 3adeTa WIM DK3aMeHa B paMKax Ipo-
MEXYTOUHOM arTectanuu cTyaeHToB B npouecce ocBoeHus [IIICC3 CIIO ¢ nonyyeHuem
cpeaHero oo1iero oopa3oBaHus

MECTO YYEBHOM JJUCHUILJIUHBI B YYEBHOM I1JIAHE

VYyeOHasg TuUCHUIUIMHA «XUMUS» SBISETCS y4eOHBIM MPEAMETOM MO BBIOOPY M3
obsi3atenbHON mpeaMeTHon obnactu «EctectBennbie Hayku» PI'OC cpennero ooIiero
o0Opa3oBaHusl.

B  mpodeccuonanpHpix  00pa3oBaTEIbHBIX  OPraHU3ALMUAK, PEATH3YIOIIUX
00pa3oBaTeNbHYI0 MPOTrpaMMy CpeIHEro oOuiero oOpa3oBaHHs B IpeiAesiax OCBOSHUs
[MIICC3 CIIO na 6a3e ocHOBHOTO 00111€T0 00pa3oBaHus, yueOHas TUCIUILTUHA « XUMUS»
u3ydaeTcs B obmeoOpasoBarenbHoM 1ukie yueonoro CIIO na 6a3ze 0CHOBHOTO OOIIETO
o0pa3oBaHusl C OJTYYEHUEM CPeIHEro 001ero oopa3oBaHusl.

B yue6nbix ranax [IICC3 mMecTto yueOHOM AUCIUILTMHBI « XUMUS» — B COCTaBe
o0meo0pa3oBaTeNbHBIX  YU4EOHBIX JWUCHUIUIMH 1O BBIOOPY, (GOpMHUpYEMBIX U3
o0s3aTenbHbIX npeameTHbix obnacteit @I'OC cpennero ooOuero oOpa3oBaHMs, A
npodeccuit  CIIO wmm cneumanbHocTeir CIIO  cooTBeTCTByOIIEro  MpoQuis
npodeccuoHaIBHOTO 00pa30BaHUSI.



PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCIUIIJINHBI

OcBoeHue cojepkaHusi y4eOHOW JUCHUIUIUHBL «XHUMHS», 00ECleunBacT
JIOCTHXKEHHE CTYACHTaAMU CIIEYIONIUX Pe3yJ/JIbTATOB:

*TUYHOCHHDBIX:

JI1.4yBCTBO TOPAOCTH W yBaXEHUS K KCTOPUU U JOCTHKEHUAM
OTEUECTBEHHOM XUMHUYECKOM HayKH; XHMHUYECKH TPaMOTHOE TIOBEJCHHE B
poeCcCUOHANLHON NIEATEIbHOCTH U B OBITY MpU OOpalIeHUH ¢ XUMHUYECKUMU
BEI[ECTBAMU, MaTepUATIAMH U MPOIIECCaMU;

JI2.roTOBHOCTh K  MPOAOJKEHUIO  O0Opa3oBaHUSI W MOBBIIICHUS
KBaM(UKaMu B U30paHHOU MpOodecCHOHATBHON NEeATEeIbHOCTH U OOBEKTHBHOE
OCO3HAHHUE POJIM XUMUYECKHX KOMIIETEHLIUN B 3TOM;

JI3.yMeHHne UCnoIb30BaTh JOCTUKEHNS COBPEMEHHOM XMUMHUYECKON HAYKU U
XUMHUYECKUX TEXHOJOTUW [JIsl TOBBIIMIEHUS COOCTBEHHOI'O HHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM NpodhecCHOHaIbHOU NeATETbHOCTH;

*MemanpeomMenmHIxX:

M1.ucnonp30BaHuE pa3aUYHBIX BHJIOB IO3HABATEIIBHOW JEATEIBHOCTH U
OCHOBHBIX MHTEIJICKTYaIbHBIX Onepalnuii (MOCTaHOBKHU 3a/iauu, GOpMYITUPOBAHUS
TUIO0TE3, aHaiu3a W CHUHTe3a, CpaBHEHUS, OOOOIIEeHMs, CHUCTeMaTH3allluu,
BBISIBJIICHUS MIPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOUCKa aHaJIOT OB,
dbopMyIMpoOBaHKs BBIBOJOB) JIJISl PEIICHUS] TOCTABJIICHHOW 3ajjauM, MPUMEHEHUE
OCHOBHBIX METOJIOB TO3HAHUS (HAOIIOJEHUS, HAYYHOTO OJKCIIEPUMEHTA) JUIsl
U3YYCHUS] PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M IMPOIIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B TPOGECCUOHATIBHOU cepe;

M2 .1Ccnonb30BaHUE PA3IMYHBIX MCTOYHHUKOB ISl MOJYYEHHUS XMUMUYECKOU
uH(pOpMaIMU, YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTb MJI JOCTHUKEHHUS XOPOIIMX
pe3yapTaToB B npodeccuonanbHol chepe;

*npeoMemHuix:

IT1.chopMupoBaHHOCTh TPEACTABICHUM O MECTE€ XUMHUU B COBPEMEHHOMU
HAyYHOW KapTUHE MUpa; TOHUMaHUE POJIM XUMUU B (HOPMUPOBAHUH KPYro3opa U
GYHKIIMOHATFHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUSI MPAKTHUECKUX 3a/1a4;

[12.BnageHre OCHOBOMOJIATAIOIIMMU XUMUYECKUMU MOHITUSMH, TEOPUSIMU,
3aKOHAMH W  3aKOHOMEPHOCTSIMU; YBEPEHHOE IOJb30BaHUE XHUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

[13.BnaieHe OCHOBHBIMM METOJIAMHU HAYYHOTO MO3HAHMSI, UCIOJIb3YEMBIMU
B XUMHUHU: HAOJIOJEHUEM, OMHCAHUEM, H3MEPEHUEM, HKCIIEPUMEHTOM; yMEHHUE
o0pabaTeIBaTh, OOBACHATH PE3YyJbTAaThl MPOBEACHHBIX OINBITOB U AENaTh BBHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh NPUMEHSTh METOJbl TIO3HAHWS TPU PEHICHUU
MPaKTUYECKUX 3a]1ay;

[14.chopMHpOBAaHHOCT, yMEHUSI [1aBaTh KOJMYECTBEHHbIE OILEHKH W
MIPOU3BOIUTH PACUETHI [0 XUMUUYECKUM (HOpMYyJIaM U YpaBHEHUSM;

[15.Bnanenne mnpaBuUiIaMu TEXHUKH OE€30MAaCHOCTH MpPHU HCHOJIb30BAHUU
XUMHUYECKUX BEILIECTB;

[16.chopMUpOBAaHHOCT, COOCTBEHHOW TO3WIMKM IO OTHOIICHHUIO K
XUMUYECKON HHPOPMAIINH, TTOTYyIaeMOM 13 Pa3HbIX UCTOYHHUKOB.
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COJIEPKXAHUE YUEBHOUN JUCHUITJIMHBI
BBenenue
Hayunble MeTonbl TNO3HAHWS BEHIECTB W XUMHUYECKHX sIBICHUU. Poib
AKCIIEPUMEHTA U TEOPUU B XUMUU. MOJIEIMPOBAHNE XUMUYECKUX ITPOLECCOB.

1. OBILIASA U HEOPTAHUYECKASA XUMUSA
1.1. OcHOBHbIE NOHATHS U 3AKOHbI XUMUH

OcHoBHbIe TOHATHS XUMHHU. BemectBo. AToM. Mosiekyna. XuMUYECKUH
anemeHT. Asnotponusa. IIpocTeie W cilOXHbIe BellecTBa. KadecTBEHHBIM U
KOJMYECTBEHHBIM  COCTAaB  BEHIECTB. XUMHUYECKUE 3HAKK U (OPMYIIBL
OTHOCUTENBHBIE aTOMHASI U MOJIEKYJIIpHAasi Macchl. KOIu4yecTBO BellleCcTBa.

OcHOBHBIC 3aKOHBI XMMHH. 3aKOH COXPAaHEHUS MAcChl BEHIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIIECTB MOJICKYJISIPHOM CTPYKTYpbl. 3aKOH ABOrajapo M
CJIEICTBUS UX HETO.

PacueTHble 3a1aun HA HAXOXKIEHUE OTHOCUTEIBHOW MOJIEKYJIIPHOW MAacCCHhl,
OMpeieSICHHEe MAaCCOBOM JI0JIM XUMHUECKUX JJIEMEHTOB B CJIOKHOM BEILIECTRBE.

JdemoHncTpanuu. Mogenn aToOMOB XMMHYECKHMX JJEMEHTOB. Mopaenu
MOJIEKYJ TIPOCTBIX W CJOXHBIX BemiecTB. KOJIEKIMS TPOCThIX U CIOXHBIX
BemecTB. HekoTopwie BemiecTBa KOJWYECTBOM | Moab. Monenb MOJSPHOTO
o0BpeMa ra3oB. Aiutotponus hochopa, KUCIOPoa, OJI0Ba.

[MpopuiabHbie U NPOPEeCCHOHAIBHO 3HAYMMBbIE JIEMEHTHI COJAEPKAHMS.
AmnnorpornHble MoaudUKauu yriepoaa (anmMas, rpadur), kuciaopoaa (KUCIOpO,
030H), ojioBa (cepoe u Oenoe 00BO). IloHSATHE O XMMHYECKOW TEXHOJOTHH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. Tlepuoauveckuii 3akoH u Ilepuoamyeckasi cucTeMa XUMMHUYECKHX
sjiemeHToB /.. MeHnaeieeBa U cTpOeHHE aATOMA

Hepuoauueckuun 3axkon .M. MengeaeeBa. Ortkpeirne 1.
MenpeneeBsiM Ilepuogunueckoro 3akona. [leproauueckuii 3aKkoH B (popMyIupoBKe
J.1. Menpeneena.

[lepuonuueckass Tabiauna XUMHYECKUX DJIEMEHTOB - Trpaduueckoe
oTOOpaXeHHue MEepPUOIUYecKoro 3akoHa. CTpPyKTypa NEPUOAMYECKON TaOIUIIbI:
nepuoibl (Majibie ¥ 0OJIbIINE), TPYMIbI (TJIaBHASI U MOOOYHAs).

Crtpoenne aroma u nepuoandeckuid 3akon .M. MenaeneeBa. AToM -
CJIOXHasi 4acTura. Snpo (MPOTOHBI W HEWUTPOHBI) W DJIEKTPOHHAS OO0OJIOYKA.
N3otompl. CTpoeHHE SICKTPOHHBIX OO0OJIOYEK aTOMOB 3JIEMEHTOB MaJIbIX
neproIoB. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX O0O0JIOYEK aTOMOB 3JIEMEHTOB
OONBIINX TEPHOJOB (MEPEXOTHBIX JJIEMEHTOB). DJEKTPOHHBIE KOH(PUTYpAIUU
aTOMOB XMMUYECKHUX JIEMEHTOB.

CoBpemenHas ¢opmynupoBka Ilepuoandeckoro 3akoHa. 3Hau€HHE TEPHO-
JUYECKOTO 3aKOHA W IEPUOAUYECKONM CHUCTEMBI XHUMHYECKHX 3ieMeHToB /[[.I.
MeHneneeBa i pa3BUTHS HAYKW U IOHUMAaHUsI XUMAYECKON KapTUHBI MUPA.

HMemoncrpanun.  Paznuunesie  gopmbl  [lepuoguyeckoiri  CHCTEMBI
xumudeckux osneMmeHToB J[.MI. MenaeneeBa. JluHamuueckue TaOIWIBl JIJIA
MoaenupoBanus llepuonnueckoll  cHUCTEMBI.  DJIEKTpU3alMs Tel H  HX
B3aUMOJIENCTBHE.



Ipodunbubie U NpodecCHOHAIBHO 3HAYNMbIE 3JIEMEHThI COIEPKAHUS.
PannoaktuBHOCTh. Vcmonb3oBaHME paguOaKTUBHBIX H30TONOB B TEXHUYECKHUX
Hensx. PEHTTeHOBCKOE M3ITyUYE€HHE U €T0 HCIIOJIb30BAHUE B TEXHUKE U MEJIULIUHE

1.3. CtpoeHue BelecTBa

HNonnasi xummnuyeckas cBsi3b. KaTwoHbpl, Ux 0o0pa3oBaHHME W3 aTOMOB B
pe3yibTaTe IMpoliecca OKHUCICHHS. AHUOHBI, MX O0pa3oBaHUE W3 aTOMOB B
pe3yibTaTe IMpollecca BOCCTaHOBIEHUs. VOHHas CBs3b, KaK CBS3b MEXKIY
KaTMOHAMU W aHUOHAMHM 3a CYET DdJEKTPOCTATHYECKOTO  MPHUTSKEHUS.
Knaccudukanus HMOHOB: MO COCTaBy, 3HaKy 3apsija, HaJIU4YUIO0 TUIPATHOM
obOosouku. MoHHble kpuctasmdeckue perieTkd. CBONCTBAa BEIIECTB ¢ MOHHBIM
TUTIOM KPUCTAJUIMYECKON PEIIETKH.

KoBanenTHasi xumudeckasi cBsizb. Mexanu3M o0pa3oBaHUsl KOBAJIEHTHOU
CBsi3u  (OOMEHHBIN W  JOHOPHO-AaKIENTOPHBIN). DIEKTPOOTPUIIATEIBLHOCTb.
KoBasieHTHBIE MOMSIpHAsT U HENoJiApHas CBA3U. KpaTHOCTh KOBAaJEHTHOM CBSI3U.
MouiekynisipHble M aTOMHbIE KpHCTAJUIMYecKue pemierku. CBoiicTBa BEUIECTB €
MOJIEKYJISIPHBIMU U @TOMHBIMU KPUCTALTMYECKUMU PEIIETKAMHU.

Meranueckass cBsi3b. MeTtajuinuecKkass KpPUCTAUIMYECKAS peEIIETKa H
MeTaJuInyecKasi XuMuueckas cBsi3b. Ousndeckre CBOMCTBA METAIIIOB.

ArperaTHblie COCTOSIHHSI BelIeCTB M BOJAOPOJHAs CBHA3b. TBeproe,
KHUJKOE M razoo0pa3Hoe cocTosiHMsI BeulecTB. Ilepexon BemecTBa M3 OJHOTO
arperaTHOro cOCTOsiHUsA B Apyroe. BogopoaHas cBA3b.

Yucreie BemecTtBa U cmecH. [loHsaTue o cmecn BemecTB. ['OMOreHHble U
rereporeHHble cmecu. CoctaB cMmecel: 00beMHasi 1 MaccoBasi 1011 KOMIIOHEHTOB
CMECH, MaccoBasi A0JIsl IPUMECEN.

Aucnepcubie cucremsbl. [lonsitne o aucnepcHou cucrteme. JlucnepcHas
daza u nucnepcuoHHas cpeaa. Knaccudukarus nucnepcHbix cuctem. [lonstue o
KOJUIOUJHBIX CUCTEMAX.

JemoncTpanun. Mogenp KpUCTAaUIMYECKOM PEIETKH XJIOPUAA HATpUS.
OOpa3ipl MUHEPAIOB C MOHHOW KPUCTAJUIMYECKON PEHIeTKOM: KaJlbLIUTa, TauTa.
Mopenu KpUCTaNIMYECKUX PEIIETOK «CYXOTo Jibaay (WK Hoja), anMasa, rpadura
(wmm  kBapua). Ilpubopel Ha kuakux Kpuctauiax. OOpasubl pa3IuYHBIX
JIUCIIEPCHBIX CHUCTEM: OMYJIbCUM, CYCIIEH3UH, a’po30Jed, TIelerd U 30JIEeH.
Koarynsnus. Cunepesuc. Opdext Tungans.

JlabopaTropHblie onbIThl. [[puroToBneHue cycneH3nn kKapOoHaTa KaabIus B
Boze. Ilosydyenue smynbcuu MOTOpHOro Mmacia. O3HAKOMIIEHHE CO CBOMCTBaMU
JUCIIEPCHBIX CUCTEM.

1.4. Boaa. PacTBOpbI. DJIeKTPOJIUTHYECKAS TMCCOIHALIMS

Boaa. PacrBopsl. PacTBopenne. Bona xak pactBopuresns. PactBopuMocCTh
BellecTB.  HackhlllleHHbIe,  HEHACBIIIEHHbIE,  MEPECHIIEHHBIE  PACTBOPBHIL.
3aBUCUMOCTh PACTBOPUMOCTH Ta30B, >KUJIKOCTEH M TBEPHABIX BEIIECTB OT
pa3nuyHbIX (AKTOPOB.

MaccoBas J10J11 paCTBOPEHHOI'O BEIlIECTBA.

DJIEKTPOJIUTHYECKAS JUCCONUALNMSA. DJEKTPOJUTHI U HEIIEKTPOJIUTHI.
DNeKTpoNIUTHYECKas T CCOLIHAITHS. MexaHu3Mbl ANEKTPOIUTUUECKON
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JUACCOLMALMM JUISI BEWECTB C pPA3JMYHBIMM TUIAMU XHUMHUYECKOM CBS3U.
['uapatrpoBaHHbIE W HETHAPATUPOBAHHBIE MOHBI. CTENEHb 3IEKTPOTUTHYECKON
muccouuanuu. CusabHbIe U ciaa0ble 37eKTpoIuThl. OCHOBHBIC MOJIOKEHUS TEOPUU
ANEKTPOJUTUYECKON  auccouuanuu. KucIoTel, OCHOBaHHMSI M COJH  Kak
AIEKTPOJIUTHI.

JemoncTpanuu. PactBopumocTs BemectB B Boae. CoOupaHue razoB
METOJOM BBITECHEHHUsI BOJbl. PacTBOpeHHME B BOJE CEPHOM KHUCJIOTBHI U COJIEH
amMmMoHusl. OOpaslbl KpUCTAIOTUAPATOB. M3roToBlieHHE THUIICOBOW TMOBSI3KHU.
HcnbiTanre pacTBOPOB  AJEKTPOJIMTOB W HEJJIEKTPOJIMTOB HA  MPEIMET
JUCCOLUMALNKU. 3aBUCUMOCTb  CTENEHHU  DJIEKTPOIUTHYECKOW  AUCCOLUALINU
YKCYCHOM KHCIIOTBI OT pa30aBiieHus pacTBopa. JIBuKeHHE OKpalIeHHBIX HOHOB B
ANEKTpUYECKOM moiie. [IpuroroBneHue KECTKOM BOJAbI U YCTPAHEHUE €€
»ecTkocTH. MoHuThl. OOpa3iibl MUHEpaIbHBIX BOJ PA3JIMYHOTO HA3HAUYCHUS.

IIpakTnuyeckas padora. [Ipurorosienue pacTsopa 3aJaHHON
KOHIICHTPALIU Y.

IMpo¢puiabHbie U MPOGeCCHOHAIBHO-3HAYUMBbIE 3JIEMEHTHI COJACPKAHUS.
PactBopeHue kak (Qu3nKo-xuMuyeckuili mpouecc. TermaoBble 3(P(EKTbl Npu
pactBopeHnn. Kpucrammoruaparsl. Pemenne 3agady Ha MacCOBYH — JIOJIIO
pPacTBOPEHHOIO BemiecTBa. [[pruMeHeHne BObl B TEXHUYECKUX LEeaxX. KeCTKOCTh
BOJIbI U CIIOCOOBI €€ ycTpaHeHUsl. MUHepalibHbIE BOJIBI.

1.5. Knaccudukanusi HeopraHmyecKuXx coeJJMHEHUIi U UX CBoiicTBA

Kuciaorsl n ux cBoiictBa. KUCIOTHI Kak 3JIEKTPOJIUTHI, UX KIacCUPUKAIIHS
[0 pPa3jIM4YHbIM NpPU3HAKaM. XHMHYECKHME CBOMCTBA KHUCIOT B CBETE€ TEOPUHU
AIEKTPOIUTUIECKOU JACCOLUALINH. OcobOeHHocTu B3aUMOJICUCTBUS
KOHIICHTPUPOBAHHON CEpHOM W a30THOM KHUCIOT ¢ MeTauiamMu. (OCHOBHbIE
CIOCOOBI TTOTYYEHUS KUCIIOTHI.

OcHoBanusi M uXx cBoMcTBA. OCHOBaHUS KaK DJJIEKTPOJHUTHI, HX
KJ1accuuKalus Mo pa3InuyHbIM MpU3HAKaM. XUMHUUYECKHUE CBOMCTBA OCHOBAHUH B
CBETE TEOPHUHU BJIEKTPOJIUTUYECKON nuccoumanuu. Pa3noxkeHne HepaCTBOPUMBIX B
BOJIe OCHOBaHUM. OCHOBHBIE CITIOCOOBI MOJTYYE€HHS] OCHOBAHUH.

Cosmm m ux cpoiictBa. Conu Kak 37eKTpoauThl. ConM CpeHuEe, KUCIbIE U
OCHOBHBIE. XHWMHYECKH CBOMCTBA COJIEM B CBETE TEOPUM IJIEKTPOIUTHUYECKOU
nuccoruari. CrocoObl MOTyYeHUs COJICH.

I'moponus comen.

Oxkcuasl u ux cpoiictBa. ConeoOpa3yromniye W HECcoJIeo0pa3yroIme
okcupl. OCHOBHBIC, aM(pOTEPHBIE U KUCIOTHBIE OKCHJIBI. 3aBUCUMOCTh Xapakrepa
OKCHJIa OT CTENEHU OKUCIICHUS 00pa3yIoIIero ero Metayia. XUMHUYECKHUEe CBONCTBA
okcu1oB. [lomydenue okcuaoB.

JdemoncTpanuu. B3auMoaencTsue a30THOM U KOHLIEHTPUPOBAHHOM CEPHOU
KHUCIIOT ¢ MeTrayuiamu. ['opeHue Qocdopa U pacTBOpeHHE MPOJIYKTa TOPEHUS B
Bozie. [lonyuenue u cBoiicTBa am@oTrepHoro rupokcuaa. Heodpatumsiii rugpoans
kapOuaa kanbius. OOpaTUMbIN THIPOJINU3 COJIEH Pa3IMYHOTO TUIA.

JlaGopaTopHbie onbIThl. VcnbiTaHME PacTBOPOB KHUCIOT HMHIWKATOPAMM.
B3anmoneiicTBue METaIOB C KUCIOTaMU. B3auMOJelCcTBUE KHUCIOT C OKCUIAMU
METAJJI0B. B3auMoaeicTBre KUCIOT C OCHOBAaHUSIMU. B3anMoaelcTBUE KHUCIIOT C
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COJISIMM.

HcnbiTanne pacTBOpOB  IIENOYEW HMHAMKATOpaMu. B3anmmonencTsue
nieno4uen ¢ consaiMu. PasznokeHne HepacTBOPUMBIX OCHOBAHUM.

BzaumopeiictBue coner ¢ mertamuiaMu. B3aummopencTBue CoONEd Ipyr ¢
apyroM. [ maponus conen pa3auyHOro TUIIA.

IMpopuiabHbie U MPOPEeCCHOHAIBLHO 3HAYMMbIE JIEMEHTHI COJACPKAHMS.
[IpaBuna paz0aBiieHus cepHON KUCTOTHI. Mcronap30BaHne CEpHON KUCIOTHI B MPO-
MBIIUIEHHOCTHU. EfKKe 1mIem04n, uX UCI0JIb30BAHUE B MPOMBIIUICHHOCTH. [loHsATHE
o pH pactBopa. KucnortHas, menouyHasi, HeWTpajabHas Cpelibl paCTBOPOB.

1.6. XuMu4eckune peakiuu

Knaccupukauuss xumuyeckux  peakuuu. Peakunum  coenuHeHus,
pasnoxkeHus, 3amenieHus, obOmena. Karamutuueckue peakiuu. OOpatumbie U
HEOOpaTUMbIE  pEaKIUu. ['oMOoreHHBIE @ W TETEpOrE€HHBIE  PEAKIHUH.
DK30TEepMHUUYECKUE U SHJIOTEPMHUUECKUE peakuu. TemioBol 3p(HeKT XUMHYECKHX
peakui. TepMOXUMUYECKHE YPABHEHUS.

OKHMCINTEIBHO-BOCCTAHOBUTE/IbHbIC peakuuu. CTeneHb OKUCIEHUS.
OkucnuTeENr W BOCCTAHOBJIEHWE. BOCCTaHOBUTENL M OKHCIEHHE. Meton
ANEKTPOHHOIO  OajnaHca  JUisl  COCTaBJIEHUS  YPAaBHEHHM  OKHUCIMTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIINM.

CkopocTb xXUMH4YeCKHX peakuuii. [IoHATHE O CKOPOCTH XUMHUYECKUX PEAK-
1. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIMA OT Pa3NUUHbIX (haKTOPOB:
MPUPOJIbl PEATUPYIOIINX BEUIECTB, UX KOHIIEHTPAIMU, TEMIIEPATYPhI, IOBEPXHOCTU
COIIPUKOCHOBEHUS U HCIIOJIb30BaHMS KaTaIU3aTOPOB.

O0patumocTh xuMHYecKHX peaknuil. OOpatumbie U HeoOpaTUMBbIE
peakuu. XUMUYECKOEe PaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

JemoncTpanumu. Ilpumepsl  HeoOpaTHMMBIX — peaklUMid, HAYIIUX C
oOpa3oBaHHEM OCaJKa, raa WIH BOJAbl. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT
MIPUPOJIBI PEATUPYIOIINX BEMIECTB. B3auMoaecTBHE pacTBOPOB CEPHOM KUCIIOTHI €
pacTBOpaMH THOCYJb(aTa HATpHsl Pa3TUYHOW KOHUEHTPALMU U TEMIEPATYPHI.
Mopens KuDSAmero cios. 3aBUCHMOCTb CKOPOCTH XHMHYECKOM pEakUud OT
MPUCYTCTBUS KaTajn3aTOpa HAa MPHUMEPE Pa3JI0KEHUS MMEPOKCHAA BOAOpPOAA C
MIOMOIIBI0 JUOKCHJA MapraHia W Kartanasdbl. Mogenps snekrponusepa. Mognenb
AIIEKTPOJIM3HOM BaHHBI [JI TMOJYyYECHHS altOMHHUSA. MoOJenb KOJOHHBI CHHTE3a
aMMHaKa.

JlaGopaTopHble onbIThbl. Peakius 3aMenieHuss Meau KeJIe30M B pacTBOpE
MEIHOTO Kyropoca. Peakumu, mayiue ¢ oOpa3oBaHHEM OCaJKa, ra3a WIH BOJIBI.
3aBUCHUMOCTh CKOPOCTH B3aUMOJCHCTBUS COJITHOW KHUCJIOTHI C METajulaMu OT HX
NpUPOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJACHCTBHS IIUHKA C COJITHOM KUCIOTOM OT
€e KOHIIEHTpalUHu. 3aBUCUMOCTh CKOPOCTU B3auMojehcTBus okcuaa meau(ll) c
CEPHOM KUCIIOTOW OT TEMIIEPATYPHI.

IIpodpuiabubie 1 POGeCcCHOHATBLHO 3HAYUMBbIE JIEMEHTbI COAePKAHMSL.
[Tonsitue 00 nsyekTponu3e. DIEKTPOIM3 PACIUIABOB. JEKTPOJIU3 PACTBOPOB.
DJIEKTPOJIUTUYECKOE  TOJIydeHUE amoMuHusd. [IpakTuueckoe NpHUMEHEHUE
AIEKTPOJIN3A.

1.7. MeTasibl 1 HeMeTAJLIIbI
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Metannabl. OCOOEHHOCTH CTPOCHHUS aTOMOB M KpucTawioB. dusnueckue
cBOiicTBa MeTauioB. Knaccudukaius MeETauIOB MO Pa3IUYHBIM IPHU3HAKAM.
XHWMHYECKHE CBOICTBA METAUIOB. OJIEKTPOXHUMHUYECKUN psIi  HANPSKEHUN
MEeTaJII0B. MeTtamnorepmus.

Ob61ue cnocoOb! moxy4yeHust MetauioB. CIutaBbl YepHBIE U [IBETHBIE.

Hemeramibl. OcobeHHOCTH cTpoeHHsi atoMoB. Hemertamnsl - mpocThie
BEILECTBA. 3aBUCUMOCTh CBOMCTB I'aJIOTEHOB OT HX I0JOKEHUA B llepuoanyeckon
cuctemMe. OKHUCIUTEIBHBIE W BOCCTAHOBHUTEIBHBIE CBOWCTBA HEMETAJJIOB B
3aBUCUMOCTH OT UX ITOJIOKEHUS B PALY JIEKTPOOTPULATEIBHOCTH.

JemoncTrpanuu. Kosmexkuuss MertamioB. B3anmMoneicTBue MeETawioB C
HeMeTaJlJIaMH (kese3a, IIMHKA U aJIOMUHUS C CepOoM, aTFOMUHUS C HOJIOM, CYPbMbI
C XJIOpOM, TOPEHME Keje3a B xyope). ['openne MeTamioB. ATIOMAHOTEPMMUS.

Komnekmuss HemetamwoB. ['openne HemeramnoB (cepwl, (ocdopa, yris).
BblTecHeHHEe MEHee AaKTHUBHBIX TaJOT€HOB W3 pPacTBOPOB HUX cojed Oosee
aAKTUBHBIMU raJOre€HaMHU.

IIpakTnyeckue padoThl.

[lonyyenue, coOupanue 1 pacro3HaBaHUE ra3oB.

Pelenune sxcriepuMeHTaIbHBIX 3a/1a4.

IIpopuniabHbie U MpohecCHOHATBLHO 3HAYMMBbIE JIEMEHTBI CO/iepPKAHMS.
Koppo3ust MeTaiioB: XUMUYECKas U dJIEKTPOXUMHUUYECKas. 3aBUCHUMOCTb CKOPOCTH
KOPPO3UHU OT YCIIOBHM OKpYyskaromiei cpeanl. Kiaccudukaius Koppo3uu METalIOB
10 pa3iINyYHbIM Npu3HakaM. CriocoObl 3alIMThl METAJIIOB OT KOPPO3HH.

2. OPTAHUYECKASA XUMUA

2.1. OcHOBHbIC NOHATHS OPraHUYECKOW XHMHMH H TEOPHUS CTPOCHUS
OPraHuYeCcKMX COeJUHEHU I

IIpeamer opranuveckoii xumMuM. IIpuponaHbIE, HCKYCCTBEHHBIE H
CUHTETHYECKME oOpraHmyeckue BenlectBa. (CpaBHEHHME  OpPraHMYECKUX U
HEOPTaHWYECKUX BEUIECTB.

BanentHoCcTh. XMMHYECKOE CTPOEHUE KAK MOPSAOK COEAUHEHUS aTOMOB B
MOJIEKYJIBI 10 BaJIEHTHOCTH.

Teopussi crpoeHusi opranumuyeckux coeaquHenuii A.M. Bbyrtaeposa.
OCHOBHBIE TOJIO)KEHHSI TEOPUU XUMHUYECKOTO CTpoeHMs. M3oMepuss U u3omepsl.
Xumuyeckue GopMyJibl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUHU.

Kaaccupukanusi oprannyeckux BemecTB. Knaccudukarus BemectB mo
CTPOCHHIO YTIEPOAHOIO CKeJleTa U HAIMYMIO (PYHKIIMOHAIBHBIX Tpymil. ["'omoioru
u romogiorusi. Hauana nomenknatypst IlUPAC.

Knaccupukauusa peakuuidi B OpraHuveckor xumuu. Peakuun
NPUCOEIMHEHUs (TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THUAPOTAIIOr€HUPOBAHMUS,

rUApaTaium). Peakiiun OTIIEIUIEHHS (merupupoBaHus,
JEeTUAPOrajJoreHUpoBaHus, JAeruaparanuu). Peakmuu 3amenienus. Peakuuwn
HM30MEpH3aLINH.

9 JleMOHCTpauMu. Monaenu MOJIEKYJI TOMOJIOTOB U H30MEpPOB

OopraHu4eckux coeauHeHuil. KauectBeHHOe 0OHapyKeHHUE yTiepojia, BOJOpoJa U
XJIOpa B MOJIEKYJIaX OPraHUYECKUX COETMHEHU.
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JlabopaTtopHble onbIThI. 3roToBieHne Moaeneil MOJIEKyJl OpraHuYeCKUX
BEILECTB.

2.2. Y1j1eBoAopoaAbl U UX NPUPOAHbIE HCTOYHUKH

AJIKaHbl. AJIKaHbBl: TOMOJIOTMUECKHH psAl, H30MEpPHs M HOMEHKJIATypa
ajKaHoB. XMMHUYECKUE CBOWCTBA ajJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMElICHUE,
pasnokeHue, neruapuposanre. [[puMeHeHrne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbl.  DTUJIEH, €ro MojydeHue  (JAeTUIPUPOBAHUEM  OTaHa,
JenojiuMepu3aliel  moiaudTWiIeHa).  ['oMonorudeckudt  psja,  M30MeEpus,
HOMEHKJIaTypa aJIKEHOB. XMMHUYECKHE CBOMCTBA ITUJIEHA: TOPEHUE, KAUECTBEHHBIC
peakuuu (oOecuBeurMBaHre OpOMHOM BOJABI U pacTBOpa INEpMaHTaHaTa Kajus),
ruaparanus, nojuMmepusanus. [IpuMenenre 3TuieHa Ha OCHOBE CBOWCTB.

JAuenbl um kayuyyku. [loHATHE O JOUEHAaX Kak yIJIEBOAOPOAAX C JBYMS
JTBOMHBIMU CBSI3AIMHU. COMNpSOKEHHBIE JAUEHBI. XMMHUUYECKHE CBOMCTBAa OyTaJaueHa-
1,3 u u3zonpena: odecBeyMBaHue OPOMHONM BOJABI M MOJMMEPHU3ALMS B KAyUyKH.
HartypanbHblil 1 cCHHTETHYECKUE KayuyKd. Pe3nna.

AJNIKHHBI. AneTtwieH. XHMUYECKHE CBOWCTBA AallETWICHA: TOPEHUE,
oOeclLBeunBaHNe OPOMHOW BOJIbl, TPUCOECTUHEHUE XJIOPOBOAOPOIA U THIpATAIHS.
[IpuMeHeHnEe aneTwieHa Ha OCHOBE CBOMCTB. MEXKKIaccoBas H30MEPHUS C
aJNKaJeHaMu.

Apenbl. benzon. Xumudeckue cBoiicTBa O€H3051a: TOpPEHHME, PpEaKLUU
3aMmelenus (TaJoreHupoBanue, HUTpoBaHue). [IpuMeHeHne OeH30J1a HA OCHOBE
CBOMCTB.

IIpupoaHbie HCTOYHMKH YrjaeBoaopoaoB. IlpuponaHsli ras3: cocrTas,
MPUMEHEHUE B KAUE€CTBE TOIJIUBA.

Hedts. CoctaB u nepepabotka nedgtu. [leperonka nedru. Hedrenpomykror.

demoncrpanuun. [opeHue wmeraHa, sTwieHa, aneTwieHa. OTHoOUIEHHE
MeTaHa, JTWJICHA, alleTHJIeHa U OEH30Jla K pacTBOpaM IepMaHraHaTa Kaius U
OpoMHoli Boje. [loydenue sTuiieHa peakiuen aeruaparaiuu dTaHoa, alleTuiIeHa
- TUAPOIN30M Kapouaa kanbius. Komnekius o0pa3ioB HepTH U HEDTENPOIYKTOB.
Komnexkuus «KamMeHHbIN yroibs 1 IpOIyKIHUS KOKCOXHMUYECKOTO MPOU3BOICTBAY.

JlabopaTropHble onbIThl. O3HaAKOMJIEHHE C KOJUIEKIMEH o0pa3ioB HehTH U
MPOJIYKTOB €€ nepepaboTku. O3HaKOMIIEHHE ¢ KOJUIEKIIMEN KaydyKOB U 00pa3laMu
W3IEIUN U3 PE3UHBI.

[MpopuiabHbie U NPOPEeCCHOHAIBLHO 3HAYMMbIE JIEMEHTHI COJAEPKAHMS.
Knaccudukanusa n HazHaueHue kayuykoB. Kimaccudukanus v HazHaueHUE PE3UH.
Bynkanuzamnus kaydyka.

[Iporecchl MPOMBITIUICHHON TIepepabOTKi HedTU: KPEKWUHT, pu(OpPMUHT.
OxTaHOBOE YKCIIO OEH3WHOB U LIETAHOBOE YHCIIO TU3EIHbHOTO TOIIMBA.

2.3. Kucjopoacoaepskaniue opraHnyeckue coeIMHeHu st

Cmuprbl. [lonyyenue »5sTaHona OpOKEHHEM TIIIIOKO3bl W TUApaTaluei
stiieHa. ['uapokcunbHas rpymnna kak QyHkiuonaneHasd. [loHsTHe o nmpenenbHbIX
OIHOATOMHBIX CIUPTax. XWMHUYECKHME CBOWMCTBAa HSTAaHOJA: B3aWMOJCHCTBUE C
HaTpHUeM, 00pa3oBaHuE

IPOCTBIX U CIOXKHBIX 3(UPOB, OKUCIeHUE B anibjeru. [I[puMenenue stanona
Ha OCHOBE CBOMCTB. AJIKOT'0JIU3M, €r0 MOCIEACTBUS U NPEAYIPEKICHUE.
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I'muepuH Kak NpencTaBUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas
peakus Ha MHOTOaTOMHBIE cnupThl. [I[puMenenne rmunepuna.

®enoJ1. Pu3nUecKue U XUMUUYECKUE CBOMCTBA (heHoNa. B3anMHoe BriusiHue
aTOMOB B MOJIEKyJie ()eHOJa: B3aUMOACUCTBUE C TUAPOKCUIOM HATPUS U a30THOMN
kucnoroil. [I[pumenenne eHona Ha OCHOBE CBOWCTB.

Anbneruanl. [lonsitue 06 anpaeruaax. AnpAeruaHas rpymnmna kKak GyHKIHO-
HajpHas. QOpMalbIETU]I U €ro CBOWCTBA: OKHCIEHHUE B COOTBETCTBYIOLIYIO
KHCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMU cnupT. lloydeHue anbaeruyion
OKHUCJICHUEM COOTBETCTBYIOIIUMX chupToB. [lpuMeHenue ¢opmanpaeruaa Ha
OCHOBE €r0 CBOMCTB.

KapGonoBble  kuciaorpl. [lonsitTue o0  KapOOHOBBIX  KHCIJIOTaXx.
KapOokcunpHas rpynna kak (yHKIUOHaJIbHAs. [ OMOJOrH4ecKuil psij npeaesibHbIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KUCHOT. IlomyueHune KapOOHOBBIX  KHUCJIOT
OKHCIICHUEM aJbJeruJ0B. XHMHUYECKUE CBOMCTBA YKCYCHOM KHCJIOTBI: OOIIUe
CBOMCTBAa C MUHEPAJIbHBIMU KUCIOTAMHU W peakius stepudukanuu. [Ipumenenue
YKCYCHOW KHCJIOTBI Ha OCHOBE CBOWCTB. BpICIIME KHUPHBIE KUCIOTHI HA MPUMEPE
MAJIbMUTUHOBOW U CTEAPUHOBOM.

Caoxnbie 3¢pupbl M kupbl. [lodyueHue CclOXHBIX 3(QHUPOB peakiue
srepuukanun. CroxHele 3QUpbl B MNpupoje, WX 3HadeHue. [IpumeHeHue
CJIO’KHBIX 3()MPOB Ha OCHOBE CBOMCTB.

Kupet kak crnoxubsie 3¢upsl. Krnaccudukanus xupoB. XuMHUUECKHE
CBOMCTBA KUPOB: THAPOJIN3 U TUAPUPOBAHUE KUAKUX KUPOB. [IpuMeHnenue xupos
Ha OCHOBE CBOMCTB. MbLiIa.

VYrneBoabl. YrieBoabl, HUX KiaccuuKanus: MOHOcaxapuibl (TJIHOKO3a,
bpykTOo3a), Tucaxapuibl (caxaposa) U momcaxapuabl (Kpaxmall v [eJUIII03a).

['moko3a - BelIeCTBO € JBOMCTBEHHOW (YHKIMEH - anbAEeTrUIOCIHPT.
XWMUYECKUE CBOWCTBA TJIIOKO3BI: OKHUCJIEHHWE B TJIOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJIEHHE B COpPOMT, cnupTOBOe OpokeHue. [IpuMeHeHHe TIIIIOKO3bl Ha
OCHOBE CBOMCTB.

3Ha4YeHUE YTIJIEBOJOB B KMBOW MPUPOAE MU KWU3HU 4enoBeka. [lonsarue o
peaKkuusAxX MOJMKOHJACHCAMM W THUIPOJIM3a Ha IPUMEpPE B3aUMOIIPEBPALCHUN:
TIFOKO3a MOJIMCaXapHu/I.

Jemoncrpanun. OKUCIEHUE cUpTa B albaerujl. KauecTBEeHHbIE peaklnu
Ha MHOrOAaTOMHbIE CHHUPTHL. PacTBOpuUMOCTh ¢eHona B BoJAe NpU OOBIYHOM
TeMIepatype U npu HarpeBaHud. KadecTBeHHble peakuuud Ha (eHon. Peakius
cepeOpsHOro 3epKaia ajabAEeTUAO0B U TIIOK03bl. OKUCICHNE albJAETHI0B U TIIOKO3bI
B KHCJIOTY ¢ nmomoltubto rugpokcuaa menu(Il). KauectBenHas peakuus Ha Kpaxmal.

JlaGopaTtopHbie onbIThl. PacTBopeHue rivIepuHa B BOAE W
B3auMoJiericTeue ¢ ruapokcuaoM meau(Il). CoiicTBa yKCYCHOM KUCIOTBI, OOIIIHE
CO CBOMCTBAMHM MUHEPAIIbHBIX KUCIIOT. Jl0Ka3aTeNbCTBO HEMPEAEIBHOTO XapakTepa
KUKOTO Xupa. B3anMmoseicTBre rioKko3bl U caxapossl ¢ rugpokcuaoM meau(H).
KauecTBeHHas peakuus Ha Kpaxmad.

IIpoduiabubie U POdecCHOHATBLHO 3HAYUMBIE 3JIEMEHTHI COAePKAHUAA.
MeTUIoBBI CIIUPT M €r0 MCIOJIb30BAHUE B KAauye€CTBE XHMHUYECKOIO CHIPBS.
TOKCHYHOCTh METaHOJIa U TMpaBUJIa TEXHUKU O€30MaCHOCTU MpHU paboTe C HUM.
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OTUJIEHTIIMKOJb U €r0 NpUMEHEHUE. TOKCUYHOCTh ATWJICHIJIMKOASL W [paBuja
TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ HUM.

2.4. A3oTcoaepxxaniue opranuieckue coegunenus. lloanmepst

AMmunsbl. [Tonstue 06 amunax. AnudaTtndeckue aMuHbI, UX KiacCUpUKALUs
Y HOMEHKJIaTypa. AHUJIMH, KaK OpraHndeckoe ocHoBaHue. [lonyueHnne aHuinHa U3
HUTpoOeH3ona. [I[pumeHeHe aHuIMHA Ha OCHOBE CBOMCTB.

AMMHOKHMCJI0TBbI. AMUHOKUCIOTHI Kak aM(poTepHble IU(YHKIUOHAIbHBIE
OpraHU4ecKue COCIMHEHHSI. XHAMHUYECKUE CBOMCTBA AMUHOKHCIIOT;
B3aMMOJICHCTBHE CO IIEJI0YaMU, KHUCJIOTaMH U JApyr C JpyroM (peakuus
nogukoHaeHcauuun). Ilentuanas cBa3b  u mojunentunsl.  IIpumeHnenue
AMUHOKHCJIOT Ha OCHOBE CBOWCTB.

beaku. [IlepBuunas, BTOpUYHAs, TpETUYHAs CTPYKTYypbl OEJKOB.
XWMHYECKHE CBOMCTBAa OEJIKOB: TOpPEHHE, JE€HATypalus, THUIPOJU3, LBETHBIC
peakuuu. bruonornyeckne QyHKIUU OEIIKOB.

Ionumepsl. benku u nmonrcaxapuabl Kak OHMOMOIUMEPHI.

[Imactmaccel. IlonydeHne MOIMMEPOB pEakUUEd MOJUMEPU3ALNU U
NOJIMKOHJIEHCAIUA. TepMOIUIaCTUYHBIE M  TEPMOPEAKTUBHBIE  IIACTMACCHI.
[IpencraBurenu miacTmacc.

Bonokna, wux knaccudukamus. Ilomydenue BosiokoH. OTIenbHbIC
IIPEACTABUTENN XUMUYECKUX BOJIOKOH.

JdemoHncTpanuu. B3anMojmeicTBue amMMHaka W aHWIMHA C  COJITHOM
KucIoToM. Peakmus anmnmHa ¢ OpoMHOM BojoH. JlokazaTenbCcTBO HaaWdus
(GYHKIMOHAJIBHBIX TPYMII B pacTBOpax aMUHOKUCIOT. PacTBopeHue um ocaxkaeHue
oenkoB. [[BeTHbIC peakiiuu 6eaKOB. ['OpeHre NTUYBETo Mnepa U MEePCTIHON HUTH.

Jlabopatopuble omnbIThl. PactBopenue OenkoB B Bojae. OOHapyxeHUE
O€JIKOB B MOJIOKE U B MsICHOM OyisboHe. JleHaTypauus pacTBopa Oeika KypuHOro
Ai1Ia CIIUPTOM, PACTBOPAMH COJIEH TSKENBIX METAJIJIOB M IPU HAIPEBAHUH.

IIpakTnyeckne padorbl. PemeHne -SKCIEPUMEHTANBHBIX 3a4ad  Ha
UICHTU(DUKAIIMIO OpraHUYecKuX coeAuHeHuil. Pacmo3HaBaHue 1uiacTMacc U
BOJIOKOH.
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TEMATHUYECKHWH IVIAH YYEBHOM JIUCHUATLIIMHBI «XUMUS»

1. O0beM yueOHOH TMCHUIIMHBI M BUAbI YUeOHOH padoThI

Buj yueOHoi1 padoThI

Oobvem uacoe

MakcumanbHas yyeOHas Harpys3ka (Bcero) 225

O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 150

B TOM YHCIIE:

JIEKIIMOHHBIC 3aHSTH 112

MPAKTUYCCKHUE 3aHATUS 38

CaMOCTOsITeNIbHAsI paboTa 00yJaroIerocs 75

Hmoeosas ammecmayus 6 ¢hopme oughghepenyuposannozo sauema

2. TemaTnueckoe MJIAHUPOBaAHHUE
AyautopHas padora
Tema Make. IIpakTnyec CPC
Harpyska Teopus KHe
3aHATHSA
1. OBIIAS U HEOPTAHUYECKASI XUMUS: 127 yacoB

1. OcHOBHbIE MOHATHS H 3AKOHBI 4 5 5 i
XUMUH
IMepuoauyeckuii 3aK0H 1
nepuoauYecKasi CHCTEMA

2. | XHMHYeCKHX 18 10 2 6
s1emMenToB /[.1. MeHaeneeBa u
CTpOeHHe aTOMa

3. | CTpoeHue BenecTBa 32 20 2 10

4 Boaa. PacTrBopsl. 17 5 5 5
DJIEKTPOJIUTHYECKAS TUCCONMATIUS

‘. KJIaCCI/I(l)I/IISaHI/Iﬂ HeOPraHu4ecKux 26 8 8 10
COeTMHEHHUI M UX CBOICTBA

6. | XuMHMYeCKHe peaKkuu 16 10 2 4

7. | Mera/ulbl 1 HEMETAJLJIbI 14 6 4 4

2.0PTAHUYECKAS XUMMUS: 98 yacoB

OcCHOBHBIC NOHATHSA OPraHHYeCKOM

8 | XMMHMH M TeOpHUsl CTPOCHHUSI Opra- 22 10 2 10
HUYECKHX COeIMHEeHUM

9 Yr/1eBo10pO/IbI U UX MPHPOIHBbIE 24 14 4 5
HCTOYHUKH

10 Kucaopoacoaep:xkamme o8 16 4 8
OpraHnyecKne coeNHeHUs!

1 A3oTcoaepikaniue OpraHuiecKue 24 10 5 12
coequHenus. [losumepnol

uroro 225 112 38 75

16
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XAPAKTEPUCTUTKA OCHOCBHBIX BUJOB AEATEJIBHOCTH

CTYJAEHTOB

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BU/I0OB /IEATEJIbHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX JelCTBHIl)

Basknelinime xumu4uecKune
MOHATHSA

YMeHue 1aBaTh ONpPEACIICHUE U ONIEPUPOBATH CIEAYIOIIUMHI
XUMHUYECKUMH ITOHATUAMMU: BEILECTBO, XUMUYECKHUI 2JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAas
MAacChl, HOH, AJJIOTPOIIHS, U30TOIBI, XUMUYECKasl CBA3b,
AIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTEIICHb OKUCIICHUS,
MOJIb, MOJISIPDHAsl Macca, MOJIIPHBIN 00beM ra3000pa3HbIX
BEILIECTB, BEIIECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO
CTPOEHMUS, PACTBOPBI, NIEKTPOJIAT U HE IIEKTPOJIUT,
ANEKTPOJIUTUYECKAS TUCCOLUALINS, OKUCIUTEND U
BOCCTAaHOBUTEIIb, OKUCIICHHE U BOCCTAHOBJICHUE, TEIJIOBOU
3P PEeKT peakuu, CKOPOCTh XUMUYECKOHN PeaKIny, KaTajus,
XMMUYECKOE paBHOBECHUE, YIIIEPOJHBIN CKeleT, (yHKIIMOHATbHAs
rpymnmna, uzoMepusi, romosioruss OCHOBHbIE 3aKOHbI XUMUU
DopMyIMpOBaHUE 3aKOHOB COXPAHEHUS MacChl BEIIECTB U
ITIOCTOSIHCTBA COCTABA.

OcHoOBHBIC 3AKOHBI
XUMHUH

®opMyIHpPOBaHUE 3aKOHOB COXPAHEHHUS MACChI BELIECTB U
MOCTOSTHCTBA COCTaBa BEUIECTB. Y CTAHOBKA MPUYUHHO-
CJIEICTBEHHOM CBSI3M MEX]y COAEPKAHUEM 3THX 3aKOHOB U
HaIlMCaHUEM XUMUYECKHX (DOPMYJ U ypaBHEHHI. Y CTaHOBKA
ABOJIFOIMOHHOM CYILIHOCTH MEH/IEJIEEBCKOM U COBPEMEHHOM
dbopmynupoBOK nepuoaudeckoro 3akona J[. . Menpaeneena.
OObsicHeHHe (PU3NUECKOTO CMBICIIA CHMBOJIMKY TIEPUOINYECKOM
Ta0uIel XuMUYeckux aeMenToB [l. 1. Menneneesa (Homepos
AIIEMEHTA, EPUO/Ia, TPYIIIbI) U YCTAHOBKA TPUYHUHHO-
CJICZICTBEHHOM CBSI3M MEX]Iy CTPOCHUEM aToMa U
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB JIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B MEPUOJIAX U TPYyIIIaX.
XapakTepHucTrKa 3JI€MEHTOB MaJIbIX U OOJBIINUX MEPUOJIOB IO UX
nosoxkeHuto B Ilepnognueckoit cucreme JI. . Menneneesa

OcHoBHBIE TeOpUH
XHMHH

YcTaHoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX BEIISCTB OT
CTPOCHHSI aTOMOB 00Pa3yIOIINX UX XUMHUYECKUX dJIEMEHTOB.
XapakTepucTruKa BaXXHEHIITNX TUIIOB XUMUYECKUX CBS3EH U
OTHOCHTEIBHOCTH 3TON THUIONOTuH. OOBsICHEHHE 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX COCTaBa U CTPOEHHUS KPUCTAIINYECKUX
pemeTok. DopMynMpoBKa OCHOBHBIX MOJIOXKEHUN TEOPUH
ANEKTPOJIUTUYECKON AUCCOLMALIMMI U XAPAKTEPUCTHUKA B CBETE
ATON TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coeuHeHU . POpMyYIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUU
XAMHYECKOTO CTPOCHHSI OPTraHUYECKUX COCTUHEHUH U
XapaKkTEpHUCTUKA B CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPraHNYECKUX COCTUHEHUN
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Ba:kHeiinue BemecTsa "
MaTepuaJbl

XapakTepUCTHUKa COCTaBa, CTPOCHUS, CBOMCTB, IIOJy4CHUS U
npuMeHeHus BaxHermmx MetamioB (IA u II A rpynmn, amoMuHus,
JKele3a, a B €CTeCTBEHHO-HAYYHOM Mpoduie 1 HEKOTOPbIX d-
AIIEMEHTOB) U UX COeMHEHU. XapaKTepuCcTHKa COCTaBa,
CTPOEHMsI, CBOUCTB, I1OJy4YEHHUs U IPUMEHECHHS BaXKHEHIINX
nemerasuioB (VIII A, VIIA, VIA rpynn, a Takxe a3ora u
docdopa, yriaepoaa u KpeMHUS, BOJOPO/IA) M UX COSTMHCHHIA.
XapakTepucTuKa cOCTaBa, CTPOSHUS, CBOWCTB, IOJyYEHUS 1
IIPUMEHEHHUS BaKHEHNIINX KJIACCOB YIJIEBOAOPOJIOB (AJIKaHOB,
[UKJIOAJIKaHOB, aJIKEHOB, AIKKWHOB, aQpEHOB) U UX Hanbolee
3HAYUMBIX B HAPOJHOXO31CTBEHHOM ILJIaHE IPEICTABUTENEH.
AHaJorn4Has XapakTepuCTHKa BaXKHEUIINX Mpe/ICTaBuTeNen
JIPYTUX KJIACCOB OPraHMYECKUX COECIUHEHMI: METaHOJIa U 3TaHOJIa,
CIIOXHBIX 3(PUPOB, KUPOB, MbLI, aJIbACTUAOB (HOpMaIbAECTHAOB U
areTaibAeru/ia), KeTOHOB (aleToHa), KApOOHOBBIX KUCIIOT
(YKCYCHOM KHUCTIOTBI, ISl €CTECTBEHHO-HAYYHOTO MPOQUIIS
IIpeJICTaBUTENIEN APYTUX KIACCOB KUCIIOT), MOHOCAXapHJ10B
(TII0KO03BI), JUCaXapuIoB (caxapo3bl), MOIKcaxapua0B (Kpaxmaa
U TICJITI0JI036] ), aHUJIMHA, aMUHOKHCIIOT, OSJIKOB, HCKYCCTBEHHBIX
Y CHHTETUYECKUX BOJIOKOH, KAy4yKOB, IJIACTMACC

XUMHYECKUN A3BIK U
CHMBOJINKA

Hcnonp3oBanue B yueOHOH 1 MPOheCCHOHATBHON IEATEIIbHOCTH
XMMHUYECKUX TEPMUHOB U CUMBOJIMKHU. Ha3BaHue u3yueHHbIX
BELIECTB 110 TPUBUAJIBLHON MM MEXAYHAPOAHON HOMEHKIIAType U
OTpaXCHHE COCTAaBA ITUX COEINHEHUN C IOMOILBIO XUMHUYECKHUX
dbopmyn. OTpakeHne XUMHUYECKUX MTPOIIECCOB C TTIOMOIIIBIO
YPaBHEHUN XUMUYECKUX PEAKIUN

XuMHu4YecKune pPe€aknuun

OO0OBbsicCHEHHE CYIITHOCTH XMMHUECKUX nporieccoB. Knaccudukanus
XUMHUYECKUX PEAKLN IO Pa3IMYHbIM IIPU3HAKAM: YUCILY U
COCTaBY MPOAYKTOB M PEAareHTOB, TEIJIOBOMY 3D PeKTy,
HalpaBJIeHUIO, (a3e, HUTMYMIO KaTalu3aTopa, U3MEHEHHUIO
CTEIEHEH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIIUX BEIIECTBA.
YcTraHoBKa MPU3HAKOB OOIIETO U Pa3IMYHOTO B THIIOJIOTUH
peaKuyii 111 HEOPraHWYECKOM U OpraHU4eCKON XUMUH.
Knaccugukaius BemecTs 1 NpoIeccoB ¢ TOYKH 3pEHUS
OKHCJIEHUs-BOCCTaHOBJeHUs. CoCcTaBIeHNE YpaBHEHUN peaKIUii ¢
MIOMOIIBIO METO/1a AIIEKTPOHHOT0 Oananca. O0bsicHEeHEe
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOI peakluy U MOJT0KEHHS
XMMHUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB

XuMHuuyecKkuu BrInosHeHNE XMMUYECKOTO SKCIIEPUMEHTA B TTOJTHOM
JKCIIEPUMEHT COOTBETCTBUHU C MpaBuiaMu Oe3omacHocTH. Habmonenue,
(buKcamus U ONHCaHNE Pe3yIbTaTOB MTPOBEACHHOTO SKCIIEPUMEHTA
Xumuueckas IIpoBeneHrE CaMOCTOSATENIBHOTO MTOMCKA XUMUYECKOM
uHopmauus WH(OpPMAIIUU C UCTIOIH30BAHUEM PA3TUIHBIX HUCTOYHUKOB

(Hay4IHO-TIOMYISIPHBIX M3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTepHeTa). Mcnonb30BaHNE KOMIBIOTEPHBIX
TEXHOJIOTHH JIJIsl 00pabOTKH U Mepeiayrl XUMUIECKON
nH(pOpMaIY 1 ee PEICTABIICHHSI B Pa3IMYHbBIX (opMax

PacyeTrnl Mo XuMHYeCKUM
dhopmysnam u
YPABHEHHUAM

YcTaHOBKA 3aBUCUMOCTH MEKy KAUYECTBEHHON U
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOLIECCOB.
Pemienue pacueTHbIX 3a71a4 10 XUMHUYECKUM GOpMYyJiaM U
YPaBHEHHSAM
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IpopuiabHoe u OOBsCHEHNE XUMUYECKUX SIBIICHHUM, TIPOUCXOSIIUX B IPUPOE,
npogeccHoHaIbHO ObITY U Ha nnpousBojcTBe. OnpeneneHrne BO3MOKHOCTEN
3HAYHMMOE COJeprKaHue IIPOTEKAHUsl XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHUSAX.

CobmtoaeHne npaBuil S3KOJIOTMUECKU IPAMOTHOT'O ITOBE/ICHUS B
oKpyxaromien cpene. O1ieHKa BIMSHUS XUMUYECKOTO 3arpsi3HEHUs
OKpYXKarolleH Cpellbl Ha OpraHU3M 4eJIOBEKa U IPYIHe KUBBIC
opraau3Mbl. CoOItoIeHue mpaBuil 6€30macHOro 0OpaIIeHus ¢
TOPIOYMMH U TOKCHUYHBIMM BEIIECTBAMH, J1a00paTOPHBIM
o0opynoBanueM. [loaroroBka pacTBOpoB 3aJaHHOU
KOHIIEHTpaluy B OBITY ¥ Ha Ipou3BoJcTBE. KpuTHueckas oleHka
JIOCTOBEPHOCTH XMMHUYECKOH MH(POPMAIUH, TOCTYAOLICH U3
pa3HbIX UCTOYHUKOB

Y4yeOHO-MeTOANYECKOEe U

MAaTEepPHAJbHO-TEXHUYECKOE o0ecreueHue

Peanuzauuss nporpaMMmbl ydeOHOM AMCHMIUIMHBI TpeOyeT HalIuuusg y4eOHOTO
KabuHeTa « XUMUs».

O6opynoBaHue yuyeOHOTO KaOMHETA:
- I0Ca/I0YHBIE MECTA MO KOJIUYECTBY O0YUaIOLIUXCS;
- pabouee MecTO IMpenoaBaTeis;
- yueOHasi 10CKa;
- KOMIUJIEKThI y4eOHO-METOIUYECKUX MOCOOUH, TECTOBBIX 3aJaHM, Pa3gaTOYHOIO
MaTepuana;
-TEXHUYECKHUE CPEACTBA OOYUCHHUS:
-KOMIBIOTEPHI C TULEH3MOHHBIM POrPAMMHBIM 00€CTIEUEHHUEM;
-HaTypajibHble OOBEKTHI, MOJENHU, MPUOOPHI U HAOOpPHI HJisi MOCTAaHOBKHU
JEMOHCTPALIMOHHOTO M YYEHUYECKOTO JKCIIEPUMEHTA; MeYaTHble W HKPAHHO-
3BYKOBBIE CPEICTBA 00YUCHHS;
-CpEeICTBa HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;
- PCaKTUBbI;
-BCIIOMOTaTeIbHOE 000PYI0BaHUE U UHCTPYKIIUU.
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PEKOMEHIAYEMAS JINTEPATYPA
OCHOBHbBIE HCTOYHUKH:
1. I'abpuensa O.C. bazossrii ypoBens: Jpoda 10 kmacc. — M. Ipoda 2021r.
2.T'abpuensu O.C. ba3osriit ypoBens: Jlpoda 11 kimace. — M. [Ipoda 2021r.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. I'abpuensan O.C., OctpoymoB WN.I'., CnankoB C.A. - Xumus. 11 kiacc. YyeOHuk
TUTST 0011eo0pa3zoBaTEIbHBIX OpraHu3aIu. bazoBbiit YPOBEHB.
M., «IIpocBemenue»,2019r.

2.I'abpuensn O.C. IlpakTukym 1o oOiiel, HeOpraHMYeCKOH U OPraHUYECKON XU-
MUH: y49e0. rmocodue s cTya. cped. npod. yued. 3aBeaenuit / ['abpuensu O.C,
3.0ctpoymo  W.I'., CmangkoB C.A. - Xwummsa. 10 xkmacc. VYueOHUK s
o011eo0pa3zoBaTeNIbHbBIX OpraHu3anui. bazoBbiii YPOBEHBb.
M., «lIpocBemenne»,2019r.

4.0OctpoymoB WN.T'., Jopodeera HM. - M., 2017.

Hopodeea H. M. - Xumwus- YueOHUK Uil CpelHeWd o001meo0pa3zoBaTeIbHOMI
mKoJasl — M.,2017.

www. hemi. wallst. ru (O0pa3oBarenbHbI CaUT ISl MIKOJBHUKOB «XUMUSD).
www.alhimikov.net (OOpa3oBaTenbHbIi CAUT AJI IIKOIBHUKOB).

www. 1september. ru (Mmeroanueckas razera «llepBoe ceHTIOP»).

www.hij.ru GkypHaI «XUMHUS U KU3HBY).
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