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ILnaHupyeMble pPe3VabTAThl 0CBOCHMSI MIPEIMETAa XUMHSI

JleaTenbHOCTh YUuTelNs B O0YYeHNN XMMUHU B CPETHEH IIKOJIE JOJDKHA OBITh HalpaBiieHa
HAa JIOCTIHKEHHE O0YUYaIOIIUMUCS CICAYIOLUX IHYHOCHHBIX Pe3)/IbmMamog.

. B IIEHHOCTHO-OPHEHTAIIMOHHON cepe — o0co3Hanue POCCUHUCKON TpakIaHCKOM
UJEHTUYHOCTH, ATPUOTU3MA, YyYBCTBA FOPJIOCTH 32 POCCUMCKYIO XMMUYECKYIO HAYKY;

J B TpPYyIOBOH cdepe — ecomosHocmb K OCO3HAaHHOMY BBIOOpPY JasibHEHIIeH
00pa30BaTe/IbHOIN TPAEKTOPUHU WIN TPYAOBOH €ATEIBHOCTH;

. B II03HABaTeJIbHOM (KOTHUTUBHOW, WHTEJUIEKTyalbHON) chepe — ymenue
VIOPaBIsATh CBOEH IO3HABATENBHOM JESATENBHOCTBIO, 20MOBHOCMb U  CHOCOOHOCHb K
00pa30BaHMIO, B TOM 4YMCJIE CaMOOOpPa30BaHUIO, Ha MPOTSXKEHWU BCEW JKMU3HM; CO3HATEIbHOE
OTHONICHHE K HENpPEephIBHOMY OOpPa30BaHMIO KaK YCJIOBUIO YCIEUIHOW MpOodhecCHOHAIbHOU U
OOIIECTBEHHON JEATCILHOCTH;

. B ctepe cOepexxeHUs] 3I0pPOBbS — HpuUHAMUEe W peanrusayusi TEHHOCTEH
3M0poBOro W Oe3omacHOro oOpas3a >KWU3HU, Henpusmue BPEIHBIX TMPUBBIYEK (KypeHUs,
yImoTpeOICHUS AIKOTOJII U HAPKOTHKOB) HA OCHOBE 3HAHWW O TOKCUYECKOM M HAPKOTHYCCKOM
JIEHCTBUM BEIIECTB;

Memanpeomemnuvimu pe3yivmamamu OCBOCHUSI BHITYCKHUKaMU CpeJIHEHN IIKOJIBI Kypca
XUMUU SABJISIFOTCS:

. UCnonvb306aHue YMEHUNW W HABBIKOB PpA3JIMYHBIX BMJIOB ITO3HABATEJIbLHOMN
NEeSTEIbHOCTH, HNpUMeHeHue OCHOBHBIX METOAOB TO3HaHMs (CHUCTEMHO-MH(QOPMAIIMOHHBIN
aHanu3,  HAOMIOJEHWE, U3MEpEeHHe, TMPOBEACHHE  JKCIEPUMEHTa,  MOJEIUpPOBaHUE,
UCCIIEIOBATENbCKasl  JIEATENbHOCTh) JUI M3Y4YEHMs] DPA3JIMYHBIX CTOPOH  OKpYKarouleu
JIEHCTBUTEIILHOCTH;

J énadeHue OCHOBHBIMHU HUHTEIUIEKTYaJdbHbIMU omepauusiMu  (popMynHpoBKa
TUIIOTE3, aHAJM3 W CHHTE3, CPaBHCHHE W CHCTEMaTH3allvs, OOOONICHHE W KOHKPETH3AIWs,
BBISIBJICHUE TPUUMHHO-CIIECTBEHHBIX CBSI3€M U MMOMCK aHAJIOTOB);

. no3Hanue OOBEKTOB OKPYKAIOMIETO MHpa OT OOIIero dYepe3 OCOOCHHOE K
CAUNHUYHOMY,

. VMeHue BBIIBUTATh WIEH U OMNPENesTh CPEICTBA, HEOOXOAUMBIE IS UX
peanu3anum;

. VMeHue OTpEAeNaTh LeMHM W 3aJaydl JeATeIbHOCTH, BBIOMpATh CpEACTBA
peanu3aiuy Ueld U TPUMEHATh UX Ha MPAKTHKE;

. UCNONbL306aHUe  PA3IAYHBIX ~ UCTOYHUKOB  JUIS  TOJYYCHUS  XUMHUYCCKOU

nH(pOopMaln1, TOHUMaHUE 3aBUCUMOCTH COZIepKaHUs U (OPMBI ITpeICTaBICHUS HHPOPMALUHU OT
1enell KOMMYHHKAIMH U afpecaTa;

° VMeHue TIPOJyKTUBHO OOIIATHCS M B3aWMOJICHCTBOBATH B MPOIECCE COBMECTHOM
JACATCIIbHOCTH, yLII/ITI)IBaTI) IIO3UITNHU I[pyrI/IX y‘IaCTHI/IKOB JACATCIIbHOCTH, 3(1)(1)GKTI/IBHO
pa3pemniatb KOHQIUKTHI;

. 20MOBHOCMbL W CHOCOOHOCTH K  CAaMOCTOSATEIbHOW  WH(GOPMAIMOHHO-
HOSH&B&TCJ’IBHOﬁ JACATCIIBHOCTHU, BKIIOYAst YMeHI/Ie OpI/IeHTI/IpOBaTBCSI B pasanHHx NCTOYHHUKAX
uH(pOpMaIlMK, KPUTHYECKU OIICHMBATh U WHTEPIPETHPOBATH HMHQPOPMAIHIO, MOIYyJaeMYIO W3
paSHHqHBIX HCTOYHHKOB,

. VMeHUue WCIONB30BaTh CPEICTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAI[MOHHBIX
texHojoruit (manee — UWKT) B pemeHMM KOTHUTUBHBIX, KOMMYHHKATHUBHBIX U
OpTaHM3AI[MOHHBIX 33J1ad C COOJIfOJICHHEeM TpeOOBaHWI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, PECYpcOCOEpek EeHHs, TMPABOBBIX M OJTHUYECKUX HOPM, HOpPM HH(OpPMAIIMOHHOU
0€30I1aCHOCTH;

. 61a0eHue SI3BIKOBBIMU CPEJICTBAMHU, B TOM YHUCIIC U S3BIKOM XUMHUU — YMEHHE
SICHO, JIOTUYHO MW TOYHO H3JIaraTb CBOIO TO'—IKy 3peHI/I${, HUCIIOJIB30BATh A/ICKBATHBIC SI3BIKOBBIC
CPEJICTBA, B TOM YHCJIE U CUMBOJIbHbBIE (XUMUYECKHE 3HAKU, POPMYJIbI U ypaBHEHUS).



IIpeomemnvimu pezyromamamu W3y4eHUS XVUMHH Ha 0a30BOM ypOBHE Ha CTYIEHU
CpeaHero o0mero o0pa3oBaHus SIBJISIOTCS:
l. B [I03HABATEJILHOU cepe

. 3Hanue (NOHUMAaHUe) N3YYCHHBIX MMOHSATHIA, 3AKOHOB U TEOPHH;

. VMeHue ONUCHIBATh JAEMOHCTPALMOHHBIE U CaMOCTOSITENIbHO IPOBENEHHBIE
AKCIIEPUMEHTBI, UCII0JIb3YS AJIs ATOIO ECTECTBEHHBIN (PyCCKHi, pOJIHON) A3bIK U A3bIK XUMUU;

. VMeHue KIacCu(UUUPOBATh XUMUYECKUE AJIEMEHTHI, MPOCTHIE U CIOXKHbBIC

BEIIECTBA, B TOM YHMCJIEC M OPTraHWYECKHE COCIUHEHHS, XMUMHYECKHE PEaKIUh 0 Pa3HbIM
OCHOBaHHUSIM;

L4 VYMeHue  XapaKTEpHu30BaThb HN3YUYCHHBIC KJIaCChI HCOPTraHN4YCCKUX n
OPraHu4YCCKux COG,HHHeHHﬁ, XUMHYCCKUEC PCAKIINUH,
L4 20moe6HoCmbsb IPOBOAUTH XUMHUYICCKUM 9KCIICPUMCHT, Ha6JHOI[aTL 3a €ro

OpOTeKaHWeM, (PHUKCHPOBAaTh  PE3yNbTaThl  CaMOCTOSITEIBHOIO M JIEMOHCTPUPYEMOTO
9KCHEPUMEHTA U JIeNIaTh BbIBOJIBI,

J ymenue GOPMYIUPOBATh XUMHYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH
CBOMCTBA HEU3YUYEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMU M3yUYEHHBIX;
o nouUcK MCTOYHHKOB XHUMHYECKOW HH(OpMaluu, MOTydyeHHe HEOOXOAMMOM

uH(popMaluy, €€ aHaliu3, M3rOTOBJIEHHE XUMHUYECKOIO0 HH(MOPMAIIMOHHOTO MPOAYKTa M €ro
IIPE3CHTALINS;

. énadenue 0053aTeNbHBIMU CIPABOYHBIMU MarepuasiaMu: Ilepuoanueckoi
cucteMor  xumuueckux  snemeHToB [ M. MengeneeBa, TaOnuieil  pacTBOPUMOCTH,
INEKTPOXUMHUYECKUM PAJOM HANPSKEHUN METaUIOB, PSAAOM 3JIEKTPOOTPULIATENIBHOCTH — JUIS

XapaKTePUCTUKU CTPOCHHS, COCTaBa MU CBOWCTB AaTOMOB XHUMHYECKUX 3JIEeMEHTOB |—IV
NepUoA0B U 00pa30BaHHBIX MU MTPOCTHIX U CIOKHBIX BEIIECTB;
° ycmanosienue  3aBUCUMOCTM  CBOMCTB M NPUMEHEHUS  BaKHEWIIMX

OpTraHU4YCCKUX COCI[I/IHCHI/Iﬁ OT UX XHUMHYCCKOIO CTPOCHH:A, B TOM UYHCIIC U O6yCJIOBJI€HHI>IX
XapaKTCPOM 3TOI0 CTPOCHUA (npeneanHM NN Here)leJIBHBIM) 1 HAJIMYHUEM CI)YHKLII/IOHEU'ILHLIX

rpynr;

. MoOenupogaHue MOJIEKYIl HEOPTaHHUECKUX M OPraHUYECKHUX BEIIECTB;

. noHUMAHUe XUMHMYECKOM KapTUHBl MHUPa Kak HEOThEeMIIEMOW YacTH
LEJIOCTHOM Hay4YHOU KapTHUHBI MUDA;

. B_IICHHOCTHO-OPHEHTAIIMOHHOU cdepe — auaiuz U oyeHka TIOCASACTBHUN IS

OKpY’Karolle cpezbl ObITOBOM M IPOM3BOJCTBEHHOM JESATEIBHOCTH YeJOBEKa, CBSA3aHHOU C
MIPOU3BOJICTBOM U NIEpPepabOTKON XUMUYECKUX TPOAYKTOB;

1. B TpynoBoit chepe — npogedenue XUMHUYECKOTO HKCHEPUMEHTA; pazeumue
HABBIKOB  y4eOHOW, IPOEKTHO-UCCIIEAOBATEIbCKOM W  TBOPUYECKON JESITENbHOCTH MpU
BBITNIOJTHEHUH WHIUBUAYAJIbHOTO ITPOEKTA [0 XUMUH;

IV. B cdepe 3mopoBoro obpaza KH3HU — coOM00eHue TPaBUI OE30MacHOTO
oOpamieHus ¢ BelIeCTBaMH, MaTepHajaMM; OKa3aHWe MEepBOM MOMOLIM TpPU OTPaBICHUSX,
0’KOTax U TpaBMax, MOJYYEHHBIX B pe3ylbTaTe HapyLICHUs MPaBWJI TEXHUKHA 0€30MacHOCTU MPHU
paborte ¢ BeiecTBaMu 1 Ja00paTOPHBIM 000PYI0BAaHHEM.




Coaepxanue vV4eOHOro nmpeaMera

10 kacc. ba3oBblii ypoBeHb

Teopusa cmpoenusa opzanuueckux coeounenuii A. M. bymneposa. Ilpeomem
opzanuueckou xumuu. Opeanuieckue eewjecmea: NPUpOOHble, UCKYCCMBEHHble U
cunmemuyeckue. OcobeHHocmu cocmagéa U CMpPOeHUs OP2AHUYECKUX Beujecms.
Bumanusm u ezo kpax. Ilonamue 06 yeneeo0opodax.

OcHOBHBIC II0JIOKEHHS TEOPHHM XHMHYECKOro crpoenus byrtiieposa.
Banentnocts. CtpykTypHble (OpMyasl — TOJHBIE W coKpaméHHble. [IpocTbie
(omMHapHbIe) M KpaTHbIE (JBOWHBIE W TpOWHBIE) CB3U. M30Mepbl U u30Mepusl.
B3aumHoe BIusiHUE aTOMOB B MOJIEKYIJIE.

emoncmpayuu. IlnaBnenue, oOyrauMBaHME M TOPEHHE OPraHUYECKUX
BemecTB. Mopenu (IIapocTepkKHEeBble W OOBEMHBIC) MOJIEKYT OPTaHHYECKUX
COCIMHEHUN pa3HbIX KiaccoB. OIpeneracHue 3JIEMEHTHOTO COCTaBa OPraHUYECKUX
COCIMHEHU.

Jlabopamopuvie  onvimui.  V3roTOBIIEHME ~ MOZENEH  OPraHUYECKHUX
COCIMHEHU.

YriieBoa0poAbI U UX NPHPOJHBIC HCTOYHUKH

IIpenesabHbie yriaesogopoabl. Ajkanbl. Onpenenenue. ' oMoI0rn4eckuil psja ajakaHoB
u ero obmas gopmyna. CTpykTypHas nuzomepus yriaeponHoi nenu. Pagukansl. Homenkiarypa
QJIKaHOB. XMMHMUYECKHE CBOMCTBA AJKAHOB: FOPEHUE, PEAKLIMU 3aMelleHUs (IaJoreHUpPOBaHUE),
peakuus pa3iokKeHHUs] METaHa, peaklys JerIpUpOBaHMsI dTaHa.

Henpenenbnbie yriaeBoaopoabl. AukeHnbl. OTwieH. Omnpenenenue. ['omosornyeckuit
psan ankeHoB. Homenknarypa. CTpyKTypHas U POCTPaHCTBEHHAs (T€OMETpUYECKasi) H30MEPHUSL.
[TpoMmblIITIEeHHOE TMOJyYeHHE AJIKEHOB: KPEKMHI W JIerMJpHUpoBaHue ajkaHoB. JlabopaTopHoe
[OJIyUeHUE OTWIEHAa — peakuusl JAeruapaTaluy 3TaHona. Peaknuu NOpuUCOEeINHEHUS:
ryuapaTanys, TUAPOTaJlOreHUpPOBaHWE,  TallOT€HUpOBaHue,  nonuMmepusauuu.  [IpaBuio
MapkoBHukoBa. OxucieHue ankeHoB. KauecTBeHHblE peakUMd Ha  HEINpeAeTbHbIE
YIIIEBOIOPOABI.

Aaxkanuenbl. Kayuyku. Onpenenenune. Homenxnarypa. Comnpsik€HHbIE —JUECHBI.
byranuen-1,3, usonpen. Peakuus JleGeneBa. Peakiuu npucoenuHenus ankajaueHoB. Kayuyku:
HaTypaJIbHbIM, CcHUHTeTHYeckue (OyTaJMEeHOBBIM, W30MpPEHOBbIN). Bynkanuzamus kayuyka.
Pe3nna. D00HUT.

Auaxunbl. Onpenenenne. Homenkiatypa. IlomyueHne M mHpUMEHEHHE aleTHIICHA.
XVMHYECKUE CBOWCTBA AllETUIIEHA: TOPEHHUE, PEAKLIUHU IIPUCOEINHEHUS: THIPOraJIOT€HUPOBAHUE,
rajioreHrpoBanue, rujparanus (peakuus Kyueposa). Bununxiiopu, moaMBUHUIXIOPUI.

Apenbl. Onpenenenue. beH3om: ero crpoenue, HEKOTOpble (PU3NYECKHE U XUMHUUECKUE
CBOICTBa (rOpeHHe, peakIUH 3aMelleHuss — TaJOreHUPOBAaHWE, HUTPOBAHME), MOJIYUYEHHE U
IIPUMEHEHHE. DKCTPaKLUs.

Ipupoansiii ra3. CocraB npupomHoro rasa. Ero HaxoxJIeHue B TNPHUPOJE.
[IpeumymiecTBa MPUPOAHOTO rasa Kak TOIUIMBA. XUMHUECKas nepepaboTka MPUPOJHOrO rasa:
KOHBepcHsl, mupoan3. CHHTE3-Ta3 U €ro UCIOJIb30BaHueE.

Hed1b 1 cniocods! eé nepepadorku. [lonyTHbIi He(TAHOM ra3, ero cocraB u (Gpaxiuu
— Ta30BbIil OeH3WH, MpomaH-OyTaHoBas, cyxou ra3. Hedrts, e€ coctaB m mepepaboTrka —
neperoHka, KpekuHr, pudpopmutr. Hedgrenpoaykrsl. OkTaHOBOE UnCIIO; OCH3UH.

Kamennplii yroas u ero mepepatorka. Vckonaemblid yrojib: aHTpaIUT, KaMEHHBIH,
Oypebiif. KokcoBanue kameHHoro yrig. KokcoBblif ra3, amMmuayHas BOJa, KaMEHHOYTOJIbHAs
cMmoda, kokc. ["a3udukanus u KaTaTUTHYECKOE THAPUPOBAHNE KAMEHHOTO YIJISL.

Jemoncmpayuu. I'opeHne MeraHa, dTaHa, aueTwieHa. OTHOIIEHHWE METaHa, JTUIICHA,
aneTuiieHa U OeH30/1a K pacTBOpaM MepMaHraHata kanus u OpomHoit Boje. [lomyyenue stunena
peaknuen OeruapaTalliy dTaHONAa M aleTWIeHa TMIPOIM30M Kapbuia kanbuus. PaszmoxxeHue



KaydyKa IIpU HarpeBaHWH, UCIBITAHUE IPOAYKTOB Pa3JI0OKEHUS Ha HENPEAEIbHOCTb, KOJIJIEKIUU
«Hedtb 1 HehTenpoayKTHIY, «KaMeHHBIH yroyib U MPOLYKTHI €ro nepepadboTkmny, «Kaydayku.

Jlabopamopnuie onvimu. OOHapyX eHHE TNPOAYKTOB TropeHus ceud. lccnenoBanue
CBOMCTB Kay4yKOB.

Kucaopon - n a3orcoaepskamue opraHu4ecKue coeJuHeHHs

Opnoaromusbie cnupthbl. Onpenenenue. DyHKIMOHAIBHAs THAPOKCUIbHAS IPYIIA.
I'omonoruyeckuii  pAx NpefeNbHBIX OAHOATOMHBIX  CHUPTOB. M3omepus 1osIoKEHUS
GbyHKIMOHATLHOM Tpynmbl. BomopoaHas cBsi3b. XMMHUYECKHE CBOMCTBA CIUPTOB. AJIbJETHIHAS
rpynna. Peakums ostepudukanuu, cioxuasle 3¢upsl. [lpumenenne crnuptoB. JleiicTBue
METHJIOBOT'O U 3TUJIOBOTO CIIMPTOB HA OPraHU3M 4€JI0BEKa.

Mmuoroaromusbie cnuprthl. Onpenenenue. OTwieHIuKonb. [nmunepus. Ilomyuenue u
XUMHYECKHE CBOMCTBA MHOIOATOMHBIX CHUPTOB. KadecTBeHHas peakuus Ha MHOIOaTOMHBIE
cupThl. AHTUDPU3.

®enos. CTtpoeHue, TOJNYYCHHE, CBOWCTBA W mpuMeHeHue (eHona. KauecTBeHHBIE
peakiuu Ha GeHol. B3aumHoe BIMsSIHUE aTOMOB B MOJIEKYJIE (heHOIIA.

Auasaernabl. OnpenencHue. QopMalbIerul U aneTanbIerua. XUMHUYECKHE CBOMCTBA
anbaeruioB. KadecTBeHHblE peakuuu Ha  anbaeruabl. Peakuyu  MOJMKOHAEHCALUU.
KapOonunbHas rpymnmna. KeTons! Ha mpumepe aneroHa.

KapoonoBble kucaorbl. [IpenenbHbie OAHOOCHOBHBIC KapOOHOBBIC KHCIOTBI, HX
romosiornueckuit psa. [lomyuenue u npumenenue. XMMU4YeCKHe CBOMCTBA KApOOHOBBIX KUCIIOT.
Peaknus srepudukanum.

Caoxubie 3¢upbl. Kupsl. Peakuus stepudukanuu. Crnoxnbsie 3¢upbl. Xupbl, ux
COCTaB U THJIPOJIN3 (KUCIOTHBIN U 11e104HON). Mbuta. 'napupoBaHue )KupoB.

Yraesoabl. YrieBonasl. Monocaxapuisl. ['moko3a kak anpaerupocnupt. CopOurt.
MonouHokucnoe u  crnuproBoe  Opokenue. @DotocunHte3. [ucaxapumsl.  Caxaposa.
[Tonmmcaxapuapl: Kpaxmai, LEJUII0JI03a.

AMuHbl. AMUHOrpynna. AMHMHBI [Ipe/ieJbHbIe U apomaTuueckue. AHUIUH. [lomyuenue
amuHOB. Peakuyst 3unnHa. XMHU4eCcKue CBOWCTBA U IPUMEHEHUE AMHUHOB.

AMUHOKHCJI0THI. Beakn. AMMHOKHCIOTHI Kak aM(pOTEpHbIE OPraHUYeCKUE COeITNHEHUSI.
I'manun. Peakuums nonukoHnaeHcanuu. llemmunnas cBsase. IlepBuuHas, BTOpUuHas, TpeTHYHAs
cTpykTypbl OenkoB. KauecTtBenHble peakuuu Ha Oenku. ['maponus. Jlenarypaums.
buonornueckue GpyHKIuM OEIKOB B OpraHU3Me.

Jemoncmpayuu. OxucineHue crnupra B anpiaeruj. KauecTBeHHas peakius Ha
MHOTI'0AaTOMHBIE CHUPTHL. PacTBopuMOCTb (eHONa B BoJe NpU OOBIYHONM TemmepaType W Npu
HarpeBaHuu. KauecTBeHHble peakiuu Ha @eHon. KadecTBeHHblE pPEaKIUMU Ha albIeTUIbl.
B3aumoneiictBue rimoko3sl ¢ ruapokcunom menu(ll) kak anpaermpocnupra. KauecTBeHHas
peakuus Ha KpaxMai. L{BeTHbIe peakiiuu OEIKOB.

Jlabopamopnvie onvimpi. CpaBHEHHUE CKOPOCTH HCHApEHHs BOABI M JTaHOJA.
PactBopuMoOCTh TiuilepuHa B BOJE. XMMHUUYECKHE CBOWCTBA YKCYCHOUM KHUCIOTHI. OmnpeaeneHue
HENPEIENbHOCTH PACTUTEIBHOTO Maca.

Ilpakmuueckasa paboma. Vinentudukamnus opraHUIIECKUX COCTUHECHUMN.

Oprannyeckasi XuMHs ¥ 0011eCTBO

buorexnousiorus. Ilepuoast e€ pa3Butus. Tpu HampaBieHUS OMOTEXHOJOTHU: T€HHAs
(MM TeHeTHuecKas) MHXKEHEepus; KIEeTOYHas HHXKEHepus; OHoJoruyeckas HWHKEHEepus.
I'enernyecku MonuduuupoBannele opranu3msl  (I'MO) u  TpaHCreHHass MPOAYKLHS.
KnonupoBanue. IMMoOunn3oBanHble (PEpMEHTHI U UX TPUMEHEHHE.

MMosnmepsl. Knaccudukanus mnonumepoB. VckyccTBeHHbIE MOJKMMEpPHI: IEITYIOU/,
alleTaTHBIN MIENK, BUCKO3a, HesIodaH.

Cunrernyeckue mnoauMepbl. CrocoObl MOJIyYEHHUS MOJKMMEPOB: MOJIUMEpPU3ALUS U
nojgukoHjeHcanus.  CuHTeTHdyeckue  Kaydykd. [lmacTMaccel:  MONMCTHPOJ, — Te]IIOH,
noJuBUHUIXJI0pUA. CUHTETHYECKHE BOJIOKHA: KalpoH, HallJIOH, KEeBJIap, JIaBCaH.



Jlemoncmpayuu. Konnekuuy miacTMacc, CHHTETUYECKUX BOJIOKOH U M3ACTUN U3 HUX.

PaznoxeHne nepokcua BOAOPOa ¢ IMOMOIIBIO KaTajia3bl IPUPOIHBIX 00BEKTOB.
Jlabopamopnsie onvimosl. 3HAKOMCTBO C 00pa3IaMH IJIACTMACC, BOJIOKOH U KAYTYKOB.
Ilpakmuueckas paboma. PacriozHaBaHUE IJIACTMACC U BOJIOKOH.

11 kaacc. ba3oBblii ypoBeHb

CTpoeHue BelecTB

OcHoBHBIEC CcBelleHHs O cTpoeHMH aroma. CTpoeHHMe aToma: AIpO U DSJIEKTPOHHAs
oOosouka. M3otombl. Xumuueckuid 3neMeHT. bonbiioll aapoHHBIM Kojutaiaep. YpoBHU
CTPOEHHSI BELIECTBA.

Ilepnonnueckass cucrema xumuyeckux 3iaementoB JI. M. MengeieeBa B cBere
YYeHUs] 0 CcTPpoeHMH aroMa. DU3NYECKHIl CMBICI HOMEPOB: 3JIEMEHTA, MEepUOAd, TIPYIIIBL.
Banenrtueie 35eKTpOHBI. DJIEKTpOHHAS KOH(UTrypauus aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB 3JIEMEHTOB B IEPUO/IaX U Ipymnax. DJIEKTPOHHbBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.

dusiocopckue ocHoBbl 001HOCTH [lepuoanyeckoro 3aKoHa U TeOPUM XUMHYECKOTO
crpoenus. [lpennoceuiku oTkpeiTUs [lepuoanueckoro 3akoHa M TEOPUM XUMHUYECKOTO
cTpoeHus. Poib JMYHOCTHM B MCTOPUM XUMMH. POJIb NMpPakTUKKW B CTAHOBJICHUM U Pa3BUTUU
XUMUYECKON TEOPHUH.

HNonnas xumu4eckasi cBsi3b U HOHHBbIe KpHcTALIMYeckHe pemiéTku. KaTuoHbl Kak
MPOJYKT BOCCTAHOBJICHHUSI aTOMOB META/NIOB. AHHMOHBI KakK MPOAYKT OKHCJIEHUS AaTOMOB
HeMmeTa/ioB. MloHHas Xxumuueckas CBA3b M MOHHAs KpUCTaIMueckas pemérka. MoHsl npoctbie
U CJIOKHBIE.

KoBajienTHasi XumMuueckasi CBsi3b. ATOMHbIE U MOJIEKYJ/ISIPHbIEe KPUCTANINYECKHe
pemiéTku. KoBaneHTHas HEMOJSAPHAs U MOJISIPHAS CBA3U. DIIEKTPOOTPULIATENBbHOCTh. KpaTHOCTh
KOBaJEHTHOM cBsi3u. OOMEHHBII U JOHOPHO-AaKIENTOPHBIH MEXaHU3Mbl 00pa3oOBaHUs
KOBAJICHTHBIX CBsA3€H. [10JISIpHOCTD CBSI3U M MOJISIPHOCTH MOJIEKYJbl. MOJEKyIsIpHbIE U aTOMHbIE
KPUCTAJUIMYECKUE PELIETKU.

Mertannn4yeckasi cBsi3b. MeTajulMueckue KpUCTAUINYECKUE PEIIETKNA. MeTannndeckast
XUMHUYECKasl CBSA3b: MOH-aTOMBI M 3JIEKTPOHHBIA ra3. dusmyeckue CBOICTBA METAIJIOB U MX
IIPUMEHEHNE Ha OCHOBE 3TUX CBOMCTB. CIuaBbl YEPHBIE U IIBETHBIE.

Bonoponnasi xumuyeckasi cBsi3b. BojopoaHast XuMuyeckasi CBA3b: MEXMOJIEKYJIIpHAsI
Y BHYTPUMOJIEKYJIIpHasi. 3HAYEHHE BOJAOPOJHON CBA3HM B IPUPOJE U KU3HU YETIOBEKA.

IMosmmepsl. [Tonumepsl, UX MOTydyEHUE: PEAKIMY MTOIMMEPU3ALUN U TTOJUKOHICHCAIUH.
ITnactmaccel. Bonokna. Heoprannueckue noammepsl

JucnepcHble cucteMbl. /lucnepcHble cUCTeMbl: AucriepcHas (a3a W AUCIEpPCHOHHAs
cpena. Knaccuduxkanus qUCTIepCHBIX CUCTEM I10 arperaTHOMY COCTOSIHUIO U 110 pa3Mepy 4acTHI]
¢da3pl. 'pyboaucnepcHble CHCTEMBI: AMYJIbCHHM, CYCHEH3UH, a’po30Jid. TOHKOAWCIEPCHbIE
CUCTEMBI: 30JI1 U renu. CUHEPE3HC U KOaryJIsaLus.

Jemoncmpayuu. Paznuunsie Gopmel [leproanyeckoit cucTeMbl XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. Mojenb KpUCTAIMUECKON PeIETKH Xaopuaa HaTpust. OOpa3iibl MUHEPAIOB
C MOHHOM KpUCTAJTTMYECKON peHIETKON: KaablUuTa, rajinTa, MOAEIN KPUCTAJUIMYECKUX PEIIETOK
«Cyxoro npaa» (WM MOAa), anMasa, rpaduta (WM kBapua). Mojenb MOJSpHOTO 00bEMa Trasa.
OO0pa3iibl pa3aTUYHBIX TUCTIEPCHBIX CHCTEM: AMYJbCHM, CYCIIEH3UMH, adpo30Jiei, reieil u 30JeH.
Koarymsauus. Cunepesuc.

Jlabopamopnwsie onvimsl. MoaenupoBaHue METATUTMYECKON KPUCTALUTMYECKON PEIIETKHY.
Henarypauus Oenka. [TomydeHue sMynbcuuM pactuTensHoro macia. llodydeHue cycrneH3un
«H3BECTKOBOr0 MOJIOKay. [lomyueHue KoUIOMAHOrO pacTBOpa KypHHOTo Oelika U hcciel0BaHue
€ro CBOMCTB C IOMOMIBIO JIA3EPHOM YKa3KH.

XuMHYeCKHe peaKkunu

Knaccupukauusi Xumuyeckux peaknmii. Peakuun 0e3 M3MEHEHUs cocTaBa BEIIECTB:
ajIoTponu3auy u nzomepusanuu. [puunnsl amiorponuu. Knaccudukanus peakuuit mo 4ucimy



U COCTaBy pEareHTOB M MPOIYKTOB U 1O TerioBoMmy 3ddekry. TepmoxuMudeckue ypaBHEHUS
peaKIui.

CkopocTb xumMuHYeckux peakumii. CKOpPOCTb XUMHUYECKOW peaknuuu U (HakTopel e
3aBUCUMOCTH: IIPUPOJIA PEArnpYIOLIMX BELIECTB, IJIOLIAb UX CONPUKOCHOBEHUS, TEMIIEpaTypa,
KOHIIGHTpalus 1 Hann4ue Katanuzaropa. Karanmus. ®epmentsl. UTHrHOUTOPHI.

XuMHn4yeckoe paBHOBecHe U cnocodbl ero cMmemlenusi. Ooparumeie peakiuu. OO1Ias
XapaKTEepUCTHKAa peaklUuu CUHTE3a aMMHUaka M YCJIOBMSL CMELICHMsS  pPaBHOBECHUS
IPOM3BOJICTBEHHOT'O IIPOLIECCa BIPABO.

I'uaposms. ['maponus HeoOpaTUMbIi U oOpatumblil. Tpu ciyyast tuaponu3sa comnei. Ponb
rUiponn3a B oOMeHe BemiecTB. Poib ruiponusa B SHEPreTH4eckoM OOMeHe.

OKHCIANTEJBbHO-BOCCTAHOBHUTE/IbHBIE peaknuu. CteneHb okuciaeHUs. OKUCIUTENb U
BoccTaHOBUTEINb. OKHUCIIEHHE U BOCCTAHOBJIEHUE. DIICKTPOHHBIN OasiaHC.

DJIEKTPOJIM3 PACIUIaBOB M pacTBOpoB. IlpakTnyeckoe nmpuMeHeHHe JIEKTPOJIM3A.
[NanpBanomuacTuka. ['ansBanocrerus. Padpunuposanue.

Jemoncmpayuu. DK30- U DSHIOTEPMHYECKHE peakUMUU. TeIuloBble SBJICHUS NpU
pPAcTBOPEHUM CEPHOM KHCIOThl U aMMUAYHOM CEeMUTphl. 3aBUCUMOCTb CKOPOCTH PEAaKLUU OT
IPUPOJIbI BEIIECTB Ha MPUMEpPE B3aMMOIECHCTBHS PAacTBOPOB PA3NMYHBIX KHUCIOT OJMHAKOBOM
KOHIIGHTPAallUM C OJMHAKOBBIMU KyCOYKaMM (TpaHylaMH) IIMHKa W OJMHAKOBBIX KYCOUKOB
Pa3HbIX METAJUIOB (MarHus, IIMHKA, jKEJe€3a) C pacCTBOPOM COJISIHOWM KHMCIOTHI. B3anmonelictBue
pPacTBOPOB CEPHOW KHUCIIOTHI C PACTBOpaMM THOCYJIb(ara HaTpUs Pa3IMYHONW KOHLEHTpalUU U
Temneparypbl. Mogens kumdmero cios. PasnoxeHue mepokcuzaa BOAOpPOAa € IMOMOUIBIO
HEOPraHMYeCKUX KaTalnu3aTopoB (cCojied kene3a, MOAUAA Kajus) M INPUPOJIHBIX OOBEKTOB,
colepkammx  Kataiasy (celpoe  Msico, kKaprodens). [lpocreiimue  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIMU: B3aMMOJACWCTBUE ILMHKA C COJITHOW KHMCIOTOM M Kene3a ¢
cynsparom menu(ll). Monaens snekTponmu3épa. Mojenb 3JIeKTPOIM3HOW BaHHBI JIJISL TIOTyYSHUS
IIOMUHUS.

Jlabopamopuvie onwvimoi. llpoBeneHue peakuui, UAYIIMX 10 KOHLA, IO MpaBUIy
bepromte. PasnokeHue mepokcuja BOJOpPOAAa € NOMOLIbK JUOKCHAa MapraHua. CmelieHue
paBHoBecuss B cucteme Fe¥* + 3CNS™ « Fe(CNS)s;. cnwiTanume HHIMKATOpAMH CpEIbI
pacTBOPOB CcoJIeH pa3Nu4HbIX TUIIOB. B3anMmoneiictBue pactBopa cynbdara meau(Il) c sxenesom
Y TUJIPOKCHUIOM HaTpHsL.

Ilpakmuueckaa padoma. Pemenne 3KCIEPUMEHTANBHBIX 3aa4 10 TeMe «XHMHYECKas
peaxkuus».

Bewmecrsa u ux coiicrea

Metamuabl. Ob0mue ¢usnueckue cBoWcTBa MeTamwioB. Kiaccudukamnus MeTamuioB B
TeXHUKe ¥ xumud. OOmMe XMMHUYEeCKHe CBOWCTBA METAJJIOB. YCJIOBHUSA B3aUMOJIEHCTBUSA
METAJJIOB C PACTBOPAMH KHCJIOT U cojel. MeTaimmoTepmMus.

Hemeranasl. baaropoansie rasepl. Hemeramusl kak okuciaurend. Hemeramnsl kak
BOCCTaHOBUTENHU. P anexTpooTpuniatenbHOCTH. HEepTHBIE Wi 6J1arOpoJHbIE Ta3bl.

Kucaorsl Heopranmyeckue m opranmvyeckme. KucioTel ¢ TOUKM 3pEHHMS aTOMHO-
MOJIEKYJISIpHOTO yueHHs. KUCIIOTBI ¢ TOUKU 3peHUsi TEOPUH 3JIEKTPOIUTUYECKON THCCOIMALINN.
Kucnorsl ¢ TOukM 3peHHMs NPOTOHHOM Teopuu. OOIMEe XUMHYECKHE CBOMCTBA KHUCIOT.
Knaccudukanus kucior.

OcHoBaHMA HeOpraHn4yeckne U opraHudeckue. OCHOBaHUS C TOYKU 3pEHUS aTOMHO-
MOJIEKYJSIpHOTO ~ yueHusl. OcCHOBaHMSI C TOYKM 3PEHHMS] TEOPHUH  DIIEKTPOJUTHYECKON
nuccoranui. OCHOBAaHUS C TOYKM 3pEHHs MPOTOHHOM Teopuu. OOIIMe XMMUYECKHE CBOMCTBA
ocHoBaHuil. Knaccuduxariuss ocHoBaHHH.

AMdoTepHbIe coeIMHEHHUS] HEOPTraHUYeCKHe H OpraHuveckue. AMMOTEpHbIE OKCHIbI
u ruapokcuasl. IlomyueHume u  cBoiicTBa aM@OTEpPHBIX HEOPraHUMYECKHUX COEAMHEHUU.
AMUHOKHCIOTHI — aM(oTepHbIe OpraHnyeckre coequHeHus. [lenTuapl 1 nenTuaHas cBs3b.

Coumm. Knaccudukauus coneil. XKéctkocts Boabl u crnocoObl e€ yctpaneHus. [lepexon
kapOoHara B ruipokapooHart u oopaTHo. O0IIMe XUMHUECKUE CBOMCTBA COJIEH.



Hemoncmpayuu. Komnekuuss metawioB. Komekuuss HemeTtaiioB. BzaumonelictBue
KOHLICHTPUPOBAaHHOM a30THOM KHUCIOTBHI C Meabl0. Bcemblmka TepMUTHON cMmecu. Bcemblika
yépHOro I1OpoXa. BbITECHEHHE TaJOreHOB W3 MX pacTBOPOB JAPYTUMHU TaJIOT€HaMHU.
B3aumopeiicTBie nmapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIOTHI M aMMHUaKa («IbIM
6e3 orusy). Ilomydyenme ammmaka W wu3ydeHue ero cBoiictB. Ilomyuyenuwe amporepHOTrO
TUAPOKCHUIA U U3yYeHUE ero cBOMCTB. [lonyuenune xKECTKON BOABI U yCTPAHEHHE €€ HKECTKOCTH.

Jlabopamopuvie onvimpl. [loaydyeHue  HEpacTBOPUMOIO THAPOKCHAA U €ro
B3aUMOJICMCTBUE C KHUCIOTOW. MccnenoBaHne KOHLIEHTPUPOBAHHBIX PAaCTBOPOB COJISTHOM U
YKCYCHOW KHCIJIOT KareJdbHBIM METOJOM NpU HX pa30aBieHuu BoJoH. Pasnuunble ciydam
B3aUMO/ICHCTBUS PACTBOPOB COJIEU aTIOMHHUS CO IIENOUYBI0. Y CTpAHEHUE KECTKOCTU BOBI.

Ilpakmuueckaa padoma. Peumienue >KcriepuMEHTANBHBIX 3aja4 1o Teme «BemecTBa u
UX CBOMCTBa».

XHMMHSA ¥ COBpeMeHHOe 00111ecTBO

Xumnuyeckass TexHosorusi. IIpoM3BOACTBO aMMHMaKa W MeTaHOJAa. XUMHUYECKAs
TEXHOJIOrUsl. XUMUYECKUE MPOLECCHI, JIeKAIME B OCHOBE NMPOU3BOACTBA aMMHUaKa U METaHOJa.
XapakTepucTuka 3TUX npoieccoB. O0IIre HayYHbIe TPUHIIMITBI XUMUYECKOTO MMPOU3BOJICTBA.

XuMHYecKasi TIPaAaMOTHOCTb KaK KOMIIOHEHT o0meld KyJbTypbl 4YeJj0OBeKa.
MapkupoBka YHNaKOBOUHBIX MAaTE€pHAlIOB, 3JIEKTPOHUKH M OBITOBOM TEXHUKH, KOJOTHYHOTO
TOBapa, NPOAYKTOB IUTaHMsI, STUKETOK IO YXO1y 3a OJEXKI0M.

Jemoncmpayuu. Mojenb NPOMBILUIEHHOW YCTaHOBKHM IIOJYYEHUsI CEPHOW KHUCIOTBHI.
Moienb KOJIOHHBI CHHTE3a aMMHUaka. BuaeoparMeHThl U Claipl O CTENEHH IKOJOTHYECKON
YUCTOTHI TOBApA.

Jlabopamopuwsie onvimot. VI3yueHne MapKUpOBOK Pa3IMYHBIX BUJAOB MPOMBIILIICHHBIX U
IIPOJIOBOJIbCTBEHHBIX TOBAPOB.



