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Copiep)kaHue yueGHOro npevMera « XHMUA»

Cogep>kaHrie y4yeOHOTO TipefMeTa COOTBeTCTByeT PDefepasbHOMY TOCyJapCTBEHHOMY
obpa3oBaTe/lbHOMY CTaH/apTy OCHOBHOTO 001jero obpa3oBaHusi. B faHHOW YacTH Mporpammbl
NpYBe/IeHO pPeKOMeHZlyeMoe pacripejiesieHe yueOHBIX YacoOB 1O pasjesiaM Kypca, orpefiesieHa
TM0C/IeZI0BaTeIbHOCTh M3yueHHs Y4eOHbIX TeM B COOTBETCTBMM 3aZiadyaMu oOyueHuWs. YKasaH
MHUHHUMAJIbHBIA TlepeueHb [JeMOHCTPAL[Uii, MPOBOAMMBIX YUuTejleM B Kijacce, JlabopaTOpHBIX

pa60T U OIIbITOB, BBITIO/IHAEMBIX YUEHUKAMM.

10 kimacc (102 gyaca, 3 yaca B He/je/TI0)

HauanbHble noHsimus opeanuyeckotl xumuu (13 uacos)

ITpedmem opeaHuueckoli xumuu. OpeaHuyeckue eeujecmgea. UYTO u3yuaeT OpraHUYecKas
xumusl. KpaTKwii Ouepk pa3BUTHS OpraHUYeckKoW xumuu. CpaBHeHHe HeOpraHWYecKHX U
opraHnyeckux BeiecTB. CroCOOHOCTb aTOMOB yTjie- poJia COeAWHSTHCS B pa3/iMuHbIe IIETTH.
YrneBozopozb!l U UX MPou3BoHbIe. [IoHATHE 0 3aMecTUTeNe.

Teopusi xumuueckoeo cmpoeHusi opeaHudeckux coeOuHeHuil. [ToHsiTrie BaseHTHOCTH. PaboThI
@. A. Kekyne. Pons A. M. ByTiiepoBa B cO3/laHHY TeOPWH CTPOEHUSI OPraHUUeCKUX COoeIMHeHUH.
Eé ocHOBHbIe TO/I0KeHUs1. [IprurHBI MHOTOOOpa3usi OpraHUuYecKNX CoeJuHeHH: oOpa3oBaHue
OJIVMHApHBIX, JBOMHBIX U TPOMHBIX CBA3eU MeX[y aToMaMu yriepoza. M3omepus. OMnupuueckas,
MOJIeKY/ISIpHasi U CTPYKTYpHast (hOpMyJibl OpraHuueCKrX CoeJUHeHHUH.

KoHnyenyus eubpuduszayuu amomHbix opbumaneli. CTpoeHHe aToma yrjepoja: S- W p-
opbutanu, Tkl ux TUOpuAM3auuu. OOpa3oBaHWe KOBAJeHTHBIX CBsi3ed. OJIEKTPOHHAs U
371eKTpOHHO-Tpaduueckasi ¢dopMmysabl atroMa yrjepoja. Kaaccugukayus Op2aHuuecKux
coeduHeHull. Knaccupukanuss Mo 5/eMEHTHOMY COCTaBy: YIJIEBOZOPO/ibl, TajoreH-, a3oT- U
KUCJIOPO/ICO/ieprKalljie OpraHrueckre coefvHeHusi. Knaccu@ukaiysi 1o CTPOEHHUIO YI/iepOJHOro
CKejeTa: aUUKIMYecKue U LUK/IMYecKre (KapOOLWMKIMUYecKre W TeTepOLUK/IMUecKue)
opraHuueckvde BellectBa. Kraccudukaiusi  yriieBoAOpOAOB: TpefiefibHble  (aJKaHbl U
LIMK/IOA/KaHbl), HerpeJesbHble (alKeHbl, aJKWHbI, aaKaJWeHbl), apomMaTudeckue (apeHsbl).
Knaccudukaiusi opraHMuecKdx COeJUHEHWM 10 HaAuuvil  (QYHKLMOHAJbHBIX — TPYIII:
TUJPOKCU/bHAs (CITUPTHI), KapOOHWIbHAs (a/bIeTHUAbI U KeTOHBI), KapOoKcHbHas (KapOOHOBEIE
KUCJIOTBI), HUTPOTPYyINa (HUTPOCOeu- HEeHUs1), aMUHOTPYIINa (aMUHBI).

IMpuHyunbl HOMeHKAAMypbl — Op2aHuueckux coeouHeHuli. [loHsiTUE O XUMHUUECKOU
HOMeHK/aType. HomeHk/iaTypa TprBHaibHas (MCTOpUUeCKasl) U paljioHaibHas. MexxayHapogHas
HOMeHK/aTypa opraHuueckux coeguHennd [UPAC. [IpuHuunel cocTaBieHUs Ha3BaHUM
opraHnueckux coeaunenny o [UPAC.

Knaccupukayus peakyuli 68 opeaHuueckol xumuu. IloHsiThe o0 cybcTpaTe W peareHTe.
Knaccudukaiyst peakiyii Mo CTPYKTYPHBIM U3MEHEHHsIM Bel|eCTBa: PeakKl[UU TPUCOeJUHeHUs (B
TOM YKCJIe TI0JIUMepHU3al[iK), OTIIeTUIeHUs (3MMUHUPOBAHUS), 3aMelleHHsT U W30Mepu3aliiu.
[ToHsATHE O TOMO- M Te- TepOJUTHYECKOM pa3pbiBé KOBAJEHTHOW CBSI3M, 3/1€KTpoduiax |
Hykieodunax. Knaccubukarusi peakiii MO THUITy PpeaKI[MOHHBIX YaCTHIl:  pajilKasbHbIe,



37eKTpoduibHble U HyK/IeopunbHble. Kiaccuukanusi peakuuii MO W3MEHEHHIO CTereHei
OKMCJIEHUsI: OKUC/eHHs1 U BoccTaHOB/eHusl. Kiaccudukaiysi peakijyii o yaCTHBIM TpH3HaKaM:
rajioreHUpoBaHue M [lerajoreHMpoBaHue, T'WpUpPOBaHUEe U [leTWApPUPOBaHUe, TUApaTalys U
JleruzipaTalysi, THAporajoreHMpoBaHye U JleTHporajioreHupoBaHue.

JdeMoHcTpanuu. Kosnekiusi opraHiueckyux BeIecTB M MaTepuasoB, W3- Jlefiks U3 HUX.
[lapocTepskHeBble 1 00béMHBIE (CTroapTa—bpurieba) mMozenu 3TaHosa, JUITHIOBOTO 3¢Hpa,
OyTtaHa, w3o0yTaHa, MeTaHa, JTWJeHAa W alleTWIeHa. B3anMopelCTBHe HATpUsi C 3TAHOJIOM,
OTCYTCTBHE B3aMMOJEMCTBUS C AUITWIOBBIM 3¢dupom. Mogenb OTTalKWBaHUS TUOPHIHBIX
opbuTasieii (leMOHCTpaIHs C UCTIO/Ib30BaHUEM BO3ZYIIIHBIX 1MIAapoB). [leMOHCTpalMOHHas Tabmia
«Pa3nuyHble TMOpPHHBIE COCTOSIHMSI aToMa yriyiepoga». OOpasipl OpraHMYeCKUX COeJUHEeHHH
pa3/IMyHbIX K1accoB. Mojie OpraHMuecKuX COeAWHEHWM C pa3W4HbIMU (YHKLMOHAIbHBIMU
rpyrnmnaMu. ['opeHre MeTaHa WM TMPOMNaH-OyTaHOBOW CMECH Ta30BOM 3aKWTajKW. B3pbIB cMecu
MeTaHa c xsiopoM. ObecliBeuriBaHre OPOMHOM BOJbI ITUIEHOM. [JleTionMmMepHu3aLysi TIOMUITUIeHa.
[Tonyuenue sTuneHa Jerujparalyed 3TaHoma.

JIabopaTopHbIii onbIT. VI3roTOBIEHHEe MoJesiell MOJeKy/l — TpeJCTaBUTenell pa3MYHbIX
KJIaCCOB OpraHUUeCcKUX COeJUHEeHHUH.

IIpakTHueckas padora 1. KauecTBeHHBIM aHaM3 OPraHUYECKUX COeIMHEHHUH.

IIpedenbHble y2nee000podsl (5 uacos)

AnKaHbl.  DJIeKTPOHHOe W TIPOCTPAaHCTBEHHOE CTpPOeHHe MOJIeKyJbl  MeTaHa.
['omonornueckni psif, ajkaHOB M UX H30Mepus. IIpocTpaHCTBeHHOe CTpOeHHe MOJIeKYJI
anKaHoB (B ToM umcie kKoH(opmepsl). HoMeHk/maTtypa ankaHoB. [IpOMbILLIIEHHBIE — CITOCOOBI
MOJIyyeHHs] a/lKaHOB: KPEKHWHI He(TenpoAyKTOB, peakiysl alKWIUPOBaHHs, MOIydyeHre
CHHTeTUUeCcKoro OeH3WHa, HarpeBaHHWe yriepojsia B arMocdepe Bogopoga. JlabopaTopHbie
Crioco0bI TIOTyueHusT aJIKaHOB: peakus Bropiia, muposn3 cosieli KapOOHOBBIX KHCIOT CO
1jes0ouamMu, THAPOAM3 Kapbuja amomuHus. Pu3nyeckde CBONCTBa ajKaHOB. B3anmHoe
B/JMSIHWE aTOMOB B OpraHhuecKux MoseKysiax. [lo/io)KUTeNnbHbIE U OTpULlAaTe/bHbIN
MHAYKTUBHBIE 3(dekThl. [IPOrHO3 peakMOHHON CIIOCOOHOCTH a/lkaHOB. MeXaHU3M peaKI|i
paJyKaJbHOrO 3aMelleHUsl. Peakuyu paJuKaJbHOrO 3aMelleHMsl: TaJoreHupoBaHUe U
HUTpOBaHue. Peakimu pgerupupoBaHus. Pe- akiuu okucieHus. [lpyrue peakuum cC
pa3pylilieHueM yrjaepoAHoi Lenu. IIpruMeHeHUe ajikaHOB.

Luknoankaubl. T'oMonoruueckuii psii ¥ CTpOeHWe LMK/I0ankaHOB. VX HOMeHK/aTypa U
nsomepus. IloHsiTHe O TIpocTpaHCTBeHHOW u3oMepuu. KoHdopmeps! LuknorekcaHa. CriocoObl
MOJIyuYeHrsl LIMK/I0a/IKaHOB: peKTU(UKaLMs HepTH, KaTaJuTHUecKoe [erhJpUpoBaHUe apeHOoB,
BHYTPUMOJIEKy/sipHasi peakuysi Bropuia. ®Pusnyeckre U XUMHUUECKHe CBOWCTBA LIMK/I0a/KaHOB
(peakuy TpUcOeAUHEHUs U 3amelljeHust). [IprMeHeHre L{UK/I0aIKaHOB.

JdemoHcTpanuu. I[lapocTepskHeBble MO/ MOJIEKYJl aJKaHOB /Ui WIIO- CTPaLuu
cBobozHOTO BpaieHusi BOKpyr cBsi3u C—C, a TakKe 3aC/IOHEHHOW W 3aTOPMOXKEHHOM
KoH(opmaluii 3TaHa. [lonyueHuWe MeTaHa W3 aljeTaTa Ha- TPUS W TUAPOKCH/A HATpHS.
['opeHne MeTaHa, TIPOINAH-OyTaHOBOW CMecH, Ma- paduHa B YC/JOBUSX U30bITKA U
HeJ0CTaTKa KHCaopoja. B3peiB cMecu MeTaHa ¢ Bo3gyxoM. OTHOIIeHHWe MeTaHa, MpOoIlaH-
OyTaHoBOU cMecH, GeH3nHA K OpoM- HOI Bozie U pactBopy KMnO..

JIabopaTopHble onbIThI. V3roToB/ieHUe rnapaUHUPOBaHHON Oymaru, MC- MbITaHUe eé
CBOMCTB (OTHOILIEeHHWe K Boje U >kupy). OOHapy)keHHe BOZbl, Ca)KW, YIJIEKUCJIOTO Tas3a B
MPOAYKTax rOpeHust CBeUM.



HenpepenbHbie yriaeBogopoasi (13 uacos)

AnKeHbl.  DNIEKTPOHHOE W TIPOCTPAHCTBEHHOE  CTPOEHWEe  MOJIeKY/bl — 3TH- JIeHa.
["omMosiornyeckuii psiz ¥ U30Mepus alkeHOB (YTIepo/IHOTO CKeseTa, reoMeTpuueckast (Yuc-mpaHc-
u3oMepusi), TIOJIOKeHUs  JABOWHOW  CBSI3WM, MeXKaaccoBasi). HoMeHKnaTypa — aJKeHOB.
[TpoMmbIIIsIeHHbIe CITOCOOBI TIOTyYeHHs aKeHOB: KPEKWHT a/lKaHOB, BXOMSIIMX B COCTaB He(Tu
¥ TIONMYTHOro He(MTIHOTO Ta3a, AeruJpupoBaHUe Tpe/ie/IbHbIX YrIeBOA0pO/i0B. JlabopaTopHbIe
CrocoObl  TIOMyYeHUs  aJKeHOB: peaklUH  IMMUHUPOBAHUS (ZeramoreHupoBaHue),
Jerujparauys  CIOUPTOB U JleraJioreHUpOBaHue JIArazioreHaaKaHoB, a  Takxe
JleruporajioreHMpoBaHle  TrajlOreHOINPOU3BOAHBIX  Mpefe/ibHbIX  YreBLopoJoB.  IIpaBusio
3aiitieBa. Pusnueckre CBOMCTBA alKeHOB. B3aWMHOe B/MsHME aTOMOB B OpraHUYeCcKuX
Mornekynax. Me3omepHbiii 3¢ddekt. [IporHo3 peakijIOHHOM CIIOCOOHOCTH aMKeHOB. MexaHu3M
peakiuii  37eKTpOUIbHOTO  TpucoequHeHUWs.  Peakuyyd — MpPUCOeJUHEHUS]  aJKeHOB:
rajoreHupoBaHue, TMPUPOBaHUe, THUAPOTaJIOTeHUPOBaHWe, TUJparalus,  IOoJMMepHr3aLys.
[IpaBuno MapkoBHUKOBa. Peakuyy OKUC/IeHUs anKeHOB IlepMaHraHatoM Kaausg KMnO,
(peakuust Barnepa) B BOOHOW U CEPHOKHUC/ION cpefax. [IpumeHeHue alKeHOB.

BbicokomoneKkynsipHble coeOuHeHusi. (CTpoeHWe TIOJIMMEpPOB: MOHOMeEp, MOJUMep,
3/1IeMeHTapHOe 3BEeHO, CTeleHb MoJnMepu3aluu. JIMHeliHble, pa3BeTB/EHHbIE W CeTyaTble
(cummThie) monuMepbl. CTepeoperyJ/isipHble U HeCcTepeoperyssipHble TNoaMMepbl. OTHOLIeHVe
MOJIMMEPOB K HarpeBaHWIO: TePMOIJIaCTUYHbIe U TePMOpeaKTHBHbIe morMMepsl. [lonmumMepsl
Ha OCHOBE STU/IEHOBBIX YIJIEBOAOPO/IOB U UX TPOWU3BOJHBIX: MOJIMSTUJIEH, TTOJUMPOIIUJIEH,
nosiMreTpadTOPITU/IEH, TTOTMBUHUIXJIOPHU/.

AKaodueHbil. Knaccudukarus JIMeHOBBIX yT7IeBO/IOPO/IOB: W30/TMPOBaHHbIe,
KyMyJIMDOBaHHbIe, COTpPsDKEHHbIe. HoMeHK/IaTypa W HW30MepHusi [UEHOBBIX YIJIEBOAOPO/IOB
(MeXKnaccoBasi,  YIJIEDOJIHOTO  CKejieTa, B3aWMHOTO  TIOJIOKeHUs] ~ KpaTHBIX  CBsi3eid,
reomerpuueckasi). CTpoeHMe COMPSDKEHHBIX amKazueHoB. CriocoObl TO/yueHUs aTKaJMeHOB:
JeruipupoBaHye anKaHOoB, peakuusi JleGeneBa, [eru /porajqoreHUPOBaHWE [JUTajoreHaTKaHOB.
dusnueckue CBOWMCTBA [JUEHOBBIX YIJIEBOJOPOJOB. XHMHYeCKWe CBOWCTBA [JUEHOBBIX
yI7IeBOAOPO/IOB: PpeakiMU TPUCOeJUHEHHs], OKUC/IeHHWs, TIOJMMepU3ald U 0COOeHHOCTH UX
rporekaHus. Haxok[eHue B TpuUpoZie U TpUMeHeHHe ajKaJueHOB. TeprieHbl. DaacTOMephI.
HaTypasibHbIii KaydyK Kak TMPOAYKT TMOJUMepu3aluy wusorpeHa. CUHTeTUUeCKHe Kay4dyKU:
OyTtaguenoBeii Kayuyk (CBK), AMBUHUIOBBIM, W30TPEHOBBIM, XJIOPOTPEHOBLIN, OyTaaveH-
CTUPOJIbHBIN. ByJsikaHW3al[Usi Kay4yKOB: Pe3uHbI U 300HUT.

ANKUHbI. DJIEKTPOHHOE U TPOCTPAaHCTBEHHOe CTPOEHWe  MOJIeKy/bl  alle- THJeHa.
['oMonoruyeckuid psi, ¥ HW30MepHUsi aJKUHOB (yIJIEDOJHOTIO CKejleTa, TOJI0)KeHHsI TPOWHOU
CBSI3M, MeXXKaaccoBasi). HomeHkmatypa ankuHOB. CriocoObl TIOMyYeHHs] aJIKWHOB: IHAPOJIN3
MeTaHa (B TOM UHC/Ie OKUC/IUTE/bHBIA IMHUPOMU3 TIPUPOJHOTO Tas3a), KapOWAHBIA METOZ,
JleTU/IporajioreHMpoBaHye  AUrajoreHajkaHoB,  B3aUMOJENCTBUE  COJiel  al|eTU/IeHOBBIX
yIJI€BOJIOPOZIOB (alleTUIeHUI0B) C rajoreHajkaHaMyd. PusnmyeckMe U XUMHUUECKHe CBOMCTBa
al[eTU/IEHOBBIX YTJIeBOJOPOZOB. Peakimu mnpucoeguHeHus (TMAPUPOBaHUeE, rajoreHHpOBaHue,
TUAPOrajJiorTeHupoOBaHye, TUApaTalys, TpyUMepu3alus aie- TuiaeHa). Peakiusi KyuepoBa u
npaBwiIo JJibTeKoBa. KHCIOTHBIe CBOWCTBa ankuHOB. AneTuieHWAbl. OKuCIeHHWe — alKWHOB

pacTBOPOM  TMepMaHraHara Kajus KMnO, " ropeHue. Ob6sactu TIPUMEHEeHUs
aLleTuieHa. [IprimeHeHvie TOMO/IOrOB ailleTw/ieHa. llosmMepsl Ha OCHOBe aljeTH/IeHa.
BuHunatieTuneH.

HJemoncrpanun. OOBEMHBIE MOJE/NMA YUC-MPAHC-U30MEPOB anKeHoB. [lomyueHue
STW/IeHa M3 9TaHo/la W [j0Ka3aTelbCTBO HelpeJelbHOr0 CTPOeHUsi STWeHa (peakuuu C
OopoMHoOIi Bogoli u pactBopomM KMnO,). O6ecijBeuriBaHue 3THJIEHOM OpOMHOIN BOAbI U
pactBopa KMnO,. T'opeHue »>TuneHa. BsaumojelicTBUe aqKaHOB W aJKeHOB C
KOHLIEHTPUPOBaHHOU CepHOU KHC/IOTOM. Mopgenu  MoOJIeKyJl — ajJKaJueHOB  C
W30/IMPOBAaHHBIMM,  KYMYJMPDOBAaHHbIMM W  COMNPSDKEHHBIMM  [IBOMHBIMU  CBSI3SIMM.
Koarynsiuss M/leuHOro coKa KayyyKOHOCOB (MoJiouasi, OJyBaHUMKa WM (QUKyca).
Henonvmepunsalys Kayuyka W [OKa3aTelbCTBO Ha/MUWsi [BOMHBIX CBsI3eld B MOJIeKysax
MOHOMepOB (peakiuu C OpomHOM Bogod u pactBopom KMnQO,). O3HakomyeHHe C
kosnekiueli «Kayuyku wu  pesuHbl». [lonyueHue aneTuseHa U3 KapOuga KasbLus.



OOBéMHBIE MOJle/Td  aJIKWHOB. B3auMozelicTBUe alleTWsieHa C OpPOMHOM — BOZOM.
B3aumoperictBue auetuieHa ¢ pactBopom KMnO,. I"'opeHue auetusieHa.

JlaGopaTopHbiii onbIT. O3HakOM/eHHWe C KOJIIeKlMel 00pasloB TjlacTMacC u
BOJIOKOH.

IIpakTnueckas padora 2. YT/IeBOJOPOABbI.

ApomamuuecKue y2/1e8000po0bl (7 uacoe)

Apenbl. IlepBeie cBefeHUsi 00 apomaTHUecKuX coeAuHeHHsIX. CTpoeHHe MOJIEeKYJIbI
OeH3o/1a: efjiHAsi T-JIEKTPOHHAsI CHUCTeMa, WM apOMaTHYecKHWi ceKcTeT. ['OMosiornuecKuii
psza. l3omepusi B3aMMHOTO DAacIlO/IOKeHHsI 3aMmecTuTesieli B 0GeH30/bHOM  KOJbILIe.
Homenknatypa apeHoB. Kcusosnbl. [IpombliiizieHHble CriocoObl rosyyeHus O6eH3os1a M ero
rOMOJIOTOB: apoMaTH3alusl alKaHOB M LIMKJ/IOA/IKaHOB, TpUMepU3allys aleTuieHa (peakLiys
3enuHckoro). JlabopaTopHble CIIOCOOBI TIO/IyUYeHHs apeHOB: aJKWIMpoBaHue OeH3o:a,
NUPOJIU3 COJlel apoMaTH4eCKUX KUCIOT. Dusnyeckde CBOMCTBA apeHOB. IIporHos
peaklMOHHOM CrocobHOCTH apeHOB. Peakimu  371eKTpOUIBHOTO — 3aMelljeHus] U UX
MeXaHW3M: raJloreHUpoBaHue, ankuaMpoBanue (peakuust @pugens— Kpadrca), HUTpoBaHHUe,
cynbdurpoBaHre. Peakliiu rprcoeJyHeHUs: TUIPUPOBaHKe, paJiiKajibHOe rajoreHHpoBaHue.
Peakiuy okucieHus. Tosyos Kak romosior 6enHszosna. Oco6eHHOCTH XMUMHUYECKHUX CBOMCTB
ankunbens3osioB. OpreHTaHThl TEpPBOr0 U BTOPOrO poja. B3anMmHOe BiMsHUE aTOMOB B
MOJIeKyJslax anKuia0eH30/I0B Ha TIpUMepe peakuu 3aMeleHus. Peakiuu OKHCIeHUs.
IIpumeneHue apeHOB.

HNemoncTpanuu. IllapocTep)kHeBble U 00BEMHBIE MOjle/Ti OeH30/1a U ero rOMOJIOTOB.
PactBopeHne B OeH30sie pa3/TMUYHBIX OPraHUUeCKUX (HarpuMep, xJ0poduiia W3 pacTeHui)
Y HeOpraHuWYecKWX BellleCcTB (Hampumep, cepbl, Hoza). O3HaKOMJIeHHe C (PU3NUeCKUMU
cBoMcTBaMU OeH30/1a (pacTBOPMMOCTh B BOJle, IUIOTHOCTb, TeMIlepaTypa IUIaBIeHMs).
I'openue OeH30/la Ha CTEKIAHHOMW mMasouke. OTHOIIeHWe OeH30/la K OpOMHOW Bojge U
pactBopy KMnO,. HurpoBanue OeH3osa. OTHOIlleHHWe ToOJiyosia K Boze. PacTBopeHue B
TOMyOJie  pas3/MYHbIX OpraHWYecKux (Haripumep, xJyiopoduasa U3  pacTeHui) U
HeopraHuYeCcKUX BelecTB (HarpuMmep, cepbl, uoza). ObecijBeurBaHHEe TOYOJIOM pacTBOpa
KMnO, 1 6poMHO BOZPBI.

IIpupooHble ucMOYHUKU y2/1€8000p0008 (5 uacos)

ITpupooHblii 2a3 u nonymHbili HepmsHol ea3. IlpUpofHBIE ra3 W ero COCTaB.
[TpoMBILIIZIEeHHOe HCTIONB30BaHWe U TiepepaboTKa MpUpojAHOro rasa. IlomyTHble HedTsHBIE
ra3el U uxX mnepepaboTrka. @pakUyy MOIMYTHOTO He(TSHOrO ras3a: Ta30Bblii OEH3WH, IpOIaH-
OyTaHOBasi cMeChb U CyXOMi ras.

Hecpmb. HedTh Kak MPUPOJHBIM UCTOUHUK YI€BOJOPO/IOB, €€ cocTaB U (hu3nueckue
cBoiictBa. [lobblua U TiepepaboTKa yI/IeBOJIOPO/IOB Kak TIpeAMeT MeKyHapOIHOTO
COTPY/JTHAUECTBA U BaKHeUIllasi OTpacib 3KOHOMUKU Poccum. TTpomebiiiiieHHast iepepaboTka
Hebtu. Pektudukaums (dpakijuoHHas meperoHka). Ppakiuu HedTu: OeH3UHOBAs,
JIUTPOVHOBaAsi, KepOoCHHOBasi, Tra3oiab, Ma3yT. CossgpoBble Macia. Basenun. [lapaduH.
I'yapoH. KpekuHr He(TenpoAyKTOB: TepMHUUYeCKHUW, KaTaJUTUUeCKUM, THUAPOKPEKUHT.
Pudopmunr. [Huxmmsaiusi. ApomaTtmsauus. [leTOHaI[MOHHass  CTOMKOCTH  OeH3WHa.
OKTaHOBOe 4MCJIO.

KamenHpblll yeonb. IlpombluieHHass nepepabomka KameHHo20 Yyens. HaxokaeHue B
TPUPOZie Y COCTaB YTJISi: KaMeHHBIM YroJib, aHTpaluT, Oypeii yrosb. KokcoBaHue u ero
MPOAYKThI: KOKC, KAMEHHOYT0JIbHasi CMOJIa, Ha/ICMOJIbHast BOZia, KOKCOBBIN ras. ["asudukarys
yris. BoasHoi ras. Karanurtrueckoe ruipypoBaHye yriisl.

T'udpokcuacodepicaujue opzaHuueckue geujecmea (11 uacoe)



Cnupmbi. IloHaThe o0  crnvprax, UCTOpUsA  UX  u3ydeHus.  DyHKLMOHAa/IbHas
rUApoKcunbHas rpymnmna. Knaccudukanys CrnvpToB: MO TUIY YTI/IeBOJOPOJHOTO  pajyKania
(npesenbHble, Helpeje/bHble, apoMaTH4yecKuWe), [0 UWUCAY TMAPOKCWIbHBIX IpyHn B
MoseKyne (OAHO- M MHOrOaTOMHbIe), IO THIly YIVIEPOJHOTO aToMa, CBSI3aHHOIO C
TUPOKCUIBHOW TIpyNmnou (mepBUYHble, BTOPUYHbIE, TpeTU4YHbIE). OJIEKTPOHHOE WU
MIPOCTPAHCTBEHHOE CTPOeHUe MOJIEKYJ/T CIIUPTOB.

T'omonoeuueckuii psi0 npeodenbHblX OOHOAMOMHbIX cnupmos. V3omepusi (IOJIOXKEeHHS
(yHKI[MOHATBHOM TPYTIIbI, YTJIEPOAHOTO CKejeTa, MeXKK/JIaccoBas) W HOMEHK/aTypa
ankaHosioB. OOmMe CrocoObl TOMyueHUs a/JKaHOJIOB: THpaTalusi aJKeHOB, THPOJIN3
rajoreHajJlkaHOB, BOCCTAaHOBJIEHWe KapOOHW/IbHBIX coeguHeHUH. CriocoObl TOTyUeHUs]

HEKOTOPBIX a/JKaHOJIOB: MeTW/IOBOIO CIHMpPTa — peaklued IIJeJIOYHOr0 THpoJu3a
XJIOpMeTaHa W W3 CHHTe3-Ta3a, STWIOBOTO COUpPTa —  CIHAPTOBBIM  Opo’KeHHeM
[JIFOKO3bl U THZpaTalyer 3TWJieHa, IpornaHo/ja-1 — BOCCTaHOB/IEHWEM IMPOMUOHOBOIO

dajabjervaa, nponaHona—Z — I'MIpypOBaHUEM aAll€TOHA U FH,ELpaTa]_[Heﬁ I[poririeHa.

dusuyeckue ceolicmga cnupmos. BopopojgHas cBsizb. [IpOrHo3  peaklMOHHOM
CIOCOOHOCTH TIpe/Ie/IbHbIX OIHOATOMHBIX CITUPTOB M €T0 TOATBEP)KAeHHe MPU paCCMOTPEHUU
XMMHWYECKUX CBOMCTB CITMPTOB: KMUCJIOTHbIE CBOMCTBA, peakLy HyK/1eo(UIbHOTO 3aMell|eHuUs]
C TajJoreHOBOJOpPOJaMH, MeXMOJIeKy/IAspHasi W BHYTPUMOJIEKYJISIDHAs — Jerujpararys
(monyueHre TIPOCThIX 3(HMPOB U a/JIKEHOB), peaklUM [AeruipUpOBaHUs, OKUCTEHUS U
sTepudukanuu. Husziive U Bbiciive ()KUpHbIe) cUPThl. CUHTeTHUYeCKHe MOIOIIHe Cpe/iCTBa
(CMC). Obnactu mpuMeHeHHsI MeTaHO/Ia. TOKCHUHOCTL MeTaHos1a. O6/1acTH TIpUMe- HeHHS
3TWUJIOBOTO CIUPTA. AJTKOTO/IM3M KaK COLMabHOe siBJieHWe U ero NpoduiakTUKa.

MHozoamomHble cnupmbl. ATOMHOCTb CIUPTOB. ['MKOMM W ryvLepuHbl. V3omepus,
HOMEHK/IaTypa U ToJyueHre MHOTOATOMHBIX CITUPTOB. OcoO0eHHOCTU XMMHUUeCKHUX CBOMWCTB
MHOI'0aTOMHBIX ~ CIIUPTOB. KauecTBeHHas peakiusi Ha MHOr0OaTOMHbIE CITUPTHI.
OTWIEHIJIMKOJIb W TJIMLepHH, KakK MpeACTaBUTeIM MHOI0AaTOMHBIX CHUPTOB. IIpumeHneHune
STU/IEHIJIUKOJIS U TJIMLlepHHa.

®eHonbl. CocTtaB U CTpoeHHMe  MoJsieKynbl  (eHosa. ATOMHOCTb  (DeHOJIOB.
['oMonoruueckuii psifi, ©30Mepusi U HOMeHK/aTypa ¢eHonoB. Criocobr! monyyeHus: eHosa:
M3 KaMEeHHOYTOJBHOW CMOJIbI, KyMOJIbHBIM CIOCO0, W3 TrajioreHapeHOB U MeTO/IOM
1leJIOYHOTO TiaBa. Pusnueckve CBOMCTBa (eHo/IOB. XUMHUeCKHe CBOUMCTBa (¢eHoa:
KHCJIOTHBIE CBOMCTBa, OKHCJIeHUe, peakLyu 3/1eKTPO(UIBEHOTO 3aMelLeHus
(rasioreHMpoOBaHKe, HUTPOBaHUE), TOMMKOH/eHCcalusi. KauecTBeHHbIe peakliuu Ha (eHosI: C
OpomHOI Bo/10¥ 1 pacTBopoM xsiopuza kene3a(Ill). IlpumeHeHne dheHOJIOB.

JemoncTpanuu. I1lapocTtep>kHeBble MO/Ie/TM MOJIEKY/T OJHOATOMHBIX ¥ MHOTOATOMHBIX
criupTtoB. Pu3nuecKWe CBOWCTBA 3TaHOjA, TporaHosa-1, OyraHosa-1. B3aumopeiicTBue
HaTpus CO crupToM. B3aWMogelicTBHe CrMpTa C pacTBOPOM JAMXpoMaTa Kajvs B CepHOM
kuciote. IlomyueHue cioxHoro s¢upa. [lonyueHue stusmeHa u3 3TaHona. CpaBHeHMe
peakiii TOpPeHHs] STHUJIOBOTO U MPOMUIOBOTO crupToB. OOHapy’)KeHre 3TUIOBOTO CITUPTA B
pasMMYHbBIX MPOAYKTaX C TIOMOIIBI0 MOA0(GOpPMHOM TpoObl. B3auMogeicTBue T/MLIepHUHA
co cBexxeocakgéHHbIM Cu(OH),. PacriosHaBaHuWe BOJHBIX pacTBOPOB  IJIML[EDUHA M
3TaHos1a. OTHOLLIeHYe STU/EHTJIMKOIIS Y IVIMLeprHa K BOJle M OPraHUUeCKUM PacTBOPHUTEISIM.
PactBopumocTh (peHOMa B BOJZie TIPU OOBIYHOM U TIOBBILIEHHOM Temreparype. BoiTecHeHHe
tdeHosna u3 (QeHondATa HaTpUs YroJibHOM KUCIOTOW. KauecTBeHHble peakiud Ha (eHOJ:
obOecriBeurBaHe OpOMHOM BOABI U B3aumozelicTere ¢ pactBopoMm FeCls. ObGeciiBeuriBaHue
¢enosia pactBopom KMnO..

IIpakTnueckas padora 3. CriipThI.

Anboe2udbl u KemoHbl (7 uacoe)

AnbOeecudbl. Anberufibl Kak KapOOHW/IBHBIE OpraHWuYeckue coeiwHeHUs. CocTaB HX
MOJIeKY/J U 3/IeKTPOHHOe cTpoeHue. ['oMonoruueckuii psj, u30Mepusi U HOMeEHK/aTypa
anpzierusioB. CriocoObl TIOMyueHUs:: OKHCTeHHEe COOTBETCTBYIOIUX CIUPTOB, OKHC/IeHHe
yrieBozsoposioB (Bakep-mpoijecc), ruipataijusi aJlkKWHOB, MUPOIN3 KApOOHOBBIX KHUCJIOT WU



WX COJie, We/IOYHOW TUAPOJM3 [AurajoreHaskaHoB. (dDu3nuecKue CBOMCTBA aabJeryuoB.
[IporHO3  peaKI[MOHHOW CIOCOOHOCTH anbJeruioB. XHUMHUUECKHe CBOMCTBA: peaki[uu
rnpyucoefuHeHys  (LMaHOBOJOPOJA, TUAPOCY/b(UTa HaTpus, peakTuBa ['puHbspa,
TUIpUPOBaHKeE), peaKlMH OKHC/IeHHus1 («cepeOpstHOrO 3epkasia» W Komruiekcamu megu(Il)),
peakuu KOHJeHcaluu (aabojibHasg YW KPOTOHOBasi, C Aa30THUCTBIMA OCHOBaHUSIMU U
MOJIMKOH/eHCALH), peakliMM 3aMellieHUs 110 o-yIJIepOJHOMY aTOMYy.

Kemounbl. KeToHbl KakK KapboHWIbHBIE coeauHeHHs. (OcCOO0EHHOCTH COCTaBa U
371IEKTPOHHOTO CTPOEHUsI UX MOJIeKy/a. ['oMosioruueckuii psifi, U30Mepusi U HOMeHK/aTypa
keToHOB. CriocoObI TOyueHUs KeTOHOB. Pu3HUecKWe CBOMCTBA KeTOHOB. IIporHo3
PEaKI[MOHHOM  CIIOCOOHOCTM KEeTOHOB. XHMHWUECKHe CBOMCTBA KETOHOB: peaKLUH
rnpucoeiuHeHusi  (LMAHOBOAOPOJA, TUAPOCY/b(pUTa HaTpus, peakTuBa [ puHbspa,
TUPUPOBaHNeE), peaKLMU OKUCJIeHUs], peaKLUU 3aMeleHUs M0 K-yIJIepOJHOMY aToMy.

JeMoHcTpauuu. Mozend MOJIEKY/T a/ibJieTHI0B: IapocTep>kHeBble U  CTroapTa—
Bpurieba. OxucieHve OeH3anbaeruaa KHUCJIOPOZIOM BO3/IyXa. [TonyueHue
dheHonbopMasbaeruaHOro NoauMepa.

JlaGopaTopHble oONbITHI. [lonyueHWe YKCYCHOTO ajbJeryjia OKUC/JIeHWeM >TaHoJIa.
O3Hakom/eHWe C (U3MUYECKMMM CBOWMCTBaMM anbJeruioB (aueTanbleruja ¥ BOJHOIO
pactBopa dopManbaeruza). Peakisi «cepeOpsiHOTO 3epKajia». Peakius C THAPOKCHAOM
meau(Il) mpu HarpeBanuu. OTHOLIIEHWe alleTOHa K BoJe. ALIETOH KaK OpraHu4ecKuil
pPacTBOpUTE/b.

IIpakTnueckas pabora 4. Anberuibl U KeTOHBI.

Kap6oHoeble Kuc1ombl u ux npou3eooHbie (13 uacoe)

KapboHoeble kucnombi. IloHsiTHe o0 KapOOHOBBIX Kuciorax. Kiaccudukariys
KapOOHOBBIX KUCJIOT: TI0 NPUPOJie YTJIeBOJOPOJHOTO pajiiKasa, T0 YMCTY KapOOKCHUIBHBIX
rpymnmn. DeKTPOHHOe U TIPOCTPAHCTBEHHOEe CTpOeHHe KapOOKCUIbHOM Tpyribl. Kap6oHOBBIE
KHCJIOTBl B TpUpozie. ['OMONOruyecKkuii psifi TIpefie/ibHbIX OJHOOCHOBHBIX KapOOHOBBIX
KUC0T. VI30Mepusi 1 HOMeHK/IaTypa.

ITosnyueHue KapOOHOBBIX KHUC/JIOT OKUC/IEHHEM ajIKaHOB, a/IKeHOB, TI€PBUYHBIX CITUPTOB U
anp/lern/ioB, a TakkKe TUAPOJU30M (TpUrajoreHajkaHoB, HUTpuioB). Ilomyuenue
MYypaBbMHOW KHC/IOThI B3auMOJEWCTBHEM THJAPOKCHMJA HaTpus C okcuzgom yriaepopa(ll),
YKCYCHOM KHUCJIOTbl — KapOOHW/IMPOBaHMEM MeTWU/IOBOIO CIUPTa U OpOXKeHWeM 3TaHoJIa,
TIPOITMOHOBOM KHC/IOThI — KapOOHHUIMPOBaHKEM 3TH/IEHA.

dusuueckue cgolicmea KapOOHOBBIX KHC/IOT, 00yC/IOB/IeHHbIe MOJISPHBIMU MacCaMU M
BOJIOPO/IHBIMU CBSI3IMH. [IDOTHO3 XMMHUECKMX CBOWCTB KapOOHOBBIX KucC/OT. OOrue
CBOMCTBA  KHUCJOT. Peakuuu 10  yrieBoJOpOAHOMY  paaukamy. OOpa3oBaHue
(YHKLIMOHATBHBIX TIPOU3BOJHBIX. Peaknus 5TepudHUKaL1H. O6paszoBaHue
rajloreHaHTUPUZIOB, aHTUAPU/OB, aMHU/IOB, HUTPUJIOB.

MypaBbrHas U YKCyCHasi KHUCJIOTHI KakK IpeJCTaBUTe/NN TpeJe/bHbIX OJHO- OCHOBHBIX
KapOOHOBBIX KHUC/IOT. [lafbMUTHHOBasi M CTeapuHOBasi  KHC/IOTHI KaK TIPe/ICTaBUTETN
BBICIIIMX TIPe/leJIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHC/IOT. AKDPW/IOBAasi U MeTaKpH/IOBast
KHC/IOTBl ~ KaK  TIpeJCTaBUTeNM  HerpeJenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
OnewHoBasi, J/IMHOMEeBass W JIMHOJEHOBasi KHUC/AOTbl KaK IIpeJCTaBUTe/NN  BbICLINX
Herpe/ie/IbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCJIOT. BeH30WHasi U Cca/uIuIoBasi KUCIOTHI
KaK TIpe/ICTaBUTe/I apOMaTHUeCKUX KapOOHOBBIX KHUCJIOT. JIBYXOCHOBHBIe KapOOHOBBIE
KHCJIOTBI Ha TIpUMeEDe 11jaBesieBOi KUCI0ThI. [IpMeHeHne 1 3HaueHHe KapOOHOBBIX KHCJIOT.

Conu kapboHoebix Kucaom. Mbina. TlomyueHue cosieli KapOOHOBBIX —KHC- JIOT Ha
OCHOBe OOIMX CBOWCTB KUCJIOT: B3aUMO/IEMICTBUEM C aKTHBHBIMU MeTa/l/laMH, OCHOBHBIMH
OKCH/IaMH, OCHOBAaHUSIMU WM cOsiMU. [lonmyueHue comeii KapOOHOBBIX KHUCJIOT Ie/I0UHBIM
TUAPOA30M CJIOXKHBIX 3(UpOB. XHMHUYECKWe CBOWCTBa coJieli KapOOHOBBIX KHCJIOT:
TUAPOA3 TI0 KAaTHOHY, pe- aKUUd MOHHOTO OOMeHa, TIMPOJN3, 3/eKTPOJM3 BOJHBIX



pacTBOpoB. Mpbuta. JKécTKocTh BOJBI M CHOCOOBI eé ycTpaHeHWs. [IpuMeHeHMe coseit
KapOOHOBBIX KHCJIOT.

CnodcHble 3¢pupbl. CTpoeHHe MOJIEKYJ/l, HOMEeHK/IaTypa U H30Mepusl CJIOKHBIX 3(HPOB.
du3nuecKre CBOMCTBA CI0KHBIX 3¢HUpOB. CrocoObI MoyYeHUs1 CJI0XKHBIX 3(ODUPOB: peakijus
sTepudUKaliU, B3aUMO/IeCTBUe CITUPTOB C aHTU/IPU/IaMHU WINU TaJloTeHaHTUAPUaMU KUCTIOT
(peakuusi  TOMMKOHJEHCALIMM) Ha TIpUMepe  TIOJiyyeHHsl  TOJUdTWIeHTepedTanaTa.
XUMHUYeCKHe CBOMCTBA CJOXKHBIX 3(UPOB: THAPOMU3 U ropeHue. [IpyMeHeHHEe CJIOXKHBIX
3¢upos.

Bocku u ocupbl. Bocky, uX CTpoeHWe U CBOWMCTBA. PacTUTenbHble U >KUBOTHBIE BOCKU.
Bbuonornueckasi posib BOCKOB. JKUpbI, X CTPOEHHe U CBOMCTBA: OMblIeHHe, TUAPUPOBAHUE
pacTUTebHBIX )XUPOB. brosiornueckas posib )KMPOB. 3aMeHa XUPOB B TEXHUKE HETUILeBbIM
CBIPBEM.

JeMoHcTpanu. Mozenii MoneKy/ KapOOHOBBIX KHC/IOT: IIapocTep>kKHeBble U CTroapTa
—bpurneba. Tabmuua «Knaccudukaiyus KapOOHOBBIX KHC/IOT». @Pu3nueckue CBOWMCTBA
3TaHOJIA, MpornaHona-1, OyraHosa-1. TTonyueHue ykcycHouzoamunaoBoro 3dupa. Komnekiys
OpraHUYeCKUX KUCI0T. OTHOIIIeHHe TIpe/ie/IbHbIX U Hempe/ebHbIX KHC/IOT K OpPOMHOM BO/ie U
pacTBopy nepmaHraHaTta Kanus. [lomydyeHue Mbiia u3 kvpa. CpaBHeHWE MOIOIMX CBOWMCTB
xo3siictBeHHOro wmbila U CMC B kéctkoii Boje. Kosiekijusi C/I0KHBIX 3(UPOB.
[[TapocTep)KHEBBIE MO/IE/IA MOJIEKY/T CJIOXKHBIX 3(GHPOB U H30MEPHBIX MM KapOOHOBBIX
KUC/OT. [lonmyueHue TIpUATHO MaxXHYIEro CJA0XKHOTO 3¢upa. OTHOIIEHHWe CIUBOYHOTO,
TO/ICOJTHEUHOT'0, MAIIMHHOTO MaceJl W MaprapvHa K BOJHBIM pacTBopamM Opoma #
repMaHraHaTa KaJiusl.

JIabopaTopHbie oOnbITbL. O3HakoM/ieHHWe C (U3HUECKUMHM CBOHCTBAMH HEKOTOPBIX
rpefie/IbHBIX OJJTHOOCHOBHBIX KHCJIOT: MYPaBbUHOM, YKCYCHOM, Mac/asiHou. OTHoOIIeHue
pa3/IMUHBIX KHUCJIOT K Boge. B3auMojeiicTBUe pacTBOpa YKCYCHOUM KHCJIOTbI C MeTasljloM
(Mg wmu Zn), okcugom metaana (CuO), rugpokcugom metaia (Cu(OH), uiu Fe(OH)s),
conbto (Na;COs; u pactBopoM Mbisia). O3HakKOMJieHHe C oOpas3ljaMu CJIOKHBIX 3(UpOB.
OTHolleHHe  CA0XKHBIX  3(UPOB K BOJe U OpraHuuYeCKUM BelllecTBaM (KpacCHUTEJIsIM).
BriBe/ieHMe YKUPHOTO TIATHA C TOMOIIBI0 CJI0XKHOTO 3¢dupa. PacTBOpUMOCTH >KUPOB B BO/jie
1 OpraHUYeCKUX PAaCTBOPUTEJISIX.

ITpakTuueckas pabora 5. KapOboHOBBbIE KHCIOTBI M WX IIPOU3BOJHBIE.

Yeaneeo0ni (10 uacoe)

Yeneeoobl. CocTaB MOJIEKYyJ/l YI7eBOOB M ux crtpoeHue. Kiaccudukaiusi yrieBosoB:
MOHO-, M-, OJIMTO- U TOJIMCAaXapubl; KETO3bl W ajbl03bl; TETPO3bl, IMEHTO3bl, F€KCO3bI.
BoccraHaBnuBaroie ¥ HEBOCCTaHAB/IWBAIOLME yTraeBOAbl. buonoruyeckass pojb U
3HaueHHWe YTJIeBOJIOB B JKU3HU UesIOBeKa.

MoHocaxapuodbl. CTpoeHre MOeKyJ/ibl U (pU3rMUecKre CBOMCTBA IJIIOKO3bI. Lluknnueckue
(opMBI T/IIOKO3bI M UMX OTpaKeHHe C mnomoiplo ¢opmyn Xeyopca. ['TMKO3WIHBIN
TUIPOKCUI. «a-D-riroko3a U f[-D-rimoko3a. TayroMepusi KakK pe3y/bTaT pPaBHOBECHUS B
pacTtBope It0K03bl. [TonyyeHue rioko3bl. @OTOCUHTE3. XUMHUUECKHe CBOMCTBA: peakLiuu T10
albJAeruJHON W MO0 TUAPOKCWIbHBIM rpynnaM. ChOoupToBOe, MOJIOUHOKUCIOE U
Mac/ITHOKHCIOe Opo)kKeHHsl TUIFOKO3bl. ®PpyKTO3a KakK wu3omep TI/toKo3bl. CTpyKTypa,
(dbusnyeckue ¥ XMMUYeCKUe CBOUCTBA (DPYKTO3BI.

Jucaxapudbl. CtpoeHne MojeKyn aucaxapuoB. Caxapo3a. HaxokgeHue B mpupo/e.
[TosyueHWe caxapo3bl U3 CaXapHOW CBEK/IbL. XHMMUUYECKWe CBOMCTBA caxapo3bl. JIakTo3a u
MaJibTO3a KaK M30Mephbl caxapo3bl. VX CBOWCTBa U 3HaUeHHUe.

Ionucaxapuobl. CtpoeHure MoneKyn mnonucaxapuzoB. Kpaxman. CocTtaB U CTpoeHue
MOJIEKY/IbI Kpaxmasna. AMHI03a W aMHJIONEKTHH. XUMHYecKhe CBOWCTBA: TUAPOIU3 U
KauecTBeHHas1 peakiusi. Haxosk[eHue B IIpUpoOZie, TOJyueHHWe U TpUMeHeHHe Kpaxmara.
Buonornueckass pons Kpaxmasna. CTpoeHHe MoJieKyJl Lesuito03bl. CBOMCTBA Li€/JIFO/I03bI:
obpa3oBaHMe CJIOXKHBIX 3(QHUPOB ¥ TIPOAYKTOB aJKWIMPOBaHUS. HUTpaTbl M aleTartbl



LIeJITFOJIO3bl — CBIPBE /IS TIOJTyUeHUs] B3DPbIBUATBHIX BEIECTB W WMCKYCCTBEHHBIX BOJIOKOH.
Haxoxxzmenue B npupoie, brosoruueckasi poib U MPUMEHEHHE T1eJUTHOIO03bI.

HNemoncTpanuu. ObOpa3siibl yri1eBoA0B U MPOAYKTHI Ha UX OCHOBe. [losyueHue caxapaTa
KasbI[Usl, BbIZIeJIeHHWe caxapo3bl M3 pAcTBOpa caxapaTa Kasblus. Peakiusi «cepeOpsHOro
3epkana» [Jis TJIIOKO3bl. Peakium € (yKCHMHCEpPHUCTOW KWUC/I0TOM. OTHOILIEHHe pacTBOPOB
caxapo3bl U ManbTo3bl K ruapokcuay Meau(Il). O3HakomneHue ¢ hpusnyecKiMu CBOMCTBaMU
Kpaxmasia. IlomyueHue KpaxmaibHOro Kiedcrepa. O3HakomyeHHe C  (U3NUECKUMU
CBOMCTBaMHU LieJI/Tt0/103bl. [ToyueHrie HUTPATOB LI€JIFO/IO03bI.

JlabopaTropHble omnbITHI. O3HakKOM/IeHHe C (PU3NYECKMMH CBOWCTBAaMU TJIFOKO3bI.
B3aumogelicTBue r10KO3bl C rugpokcugoM Meau(Il) mpu KomMHaTHOUW TemmepaType U Mpu
HarpeBaHuMu. KuC/IOTHBIM TUApPOIU3 caxapo3bl. KauecTBeHHass peaklusi Ha Kpaxmasl.
O3HakoM/IeHHe C KOJlJIeKLeli BOJIOKOH.

IIpakTnueckas pabora 6. YT/eBoAbl

A3omocodepicaujue opzaHuueckue coeduHeHus (15 uacoe)

Amunbl. TloHatne 006 amuHax. Kraccudukaumsi aMHUHOB T0 UKC/Ty YIJIEBOJOPOHBIX
pasuKanoB (TepBUYHbIe, BTOPHUUHbIE, TpeTHMUHble) M TI0 WX npupofe (anmudaTUueckue,
apoMaTHuecKve W >KUpHOapOMaTHYecKue). DJIeKTPOHHOe U TIPOCTPAHCTBEHHOE CTpOeHHe
MOJIEKYy/JT aMHWHOB. ['OMOJIOTHUeCKUM psifl, H30Mepus U HOMEHK/aTypa Tipe/ie/IbHbIX
amidaTAuecKUX  aMUHOB.  ['oMosiormyeckuii  psifi, W30Mepuss U HOMEHK/ATypa
apomMaTHueCcKnux amMuHOB. CriocoObl ToyueHus audaTHUeCKuX aMHUHOB B3aWMOJeNCTBHEM
aMMHaKa CO CITUPTaMH, TrajloTeH-aJJKAHOB C aMMHaKOM, COJied aJKWJIaMMOHHS —CO
1[e/I0uaMH. Criocobpl  TIONMyueHWss ~ apoMaTMUYeCKUX  aMHWHOB:  BOCCTaHOBJIEHHeE
apoMaTHUeCcKUX HUTPOCOeJWHeHMM (peakijus 3WHWHA), B3aUMO/JeNCTBUEe apoMaTHUYeCKUX
aMWHOB C TajioreHa/KaHaMH. [IpOrHO3 peakI[MOHHOW CIOCOOHOCTU aMHHOB. XUMHUYECKHe
CBOMCTBa aMHHOB KaK OPraHMYecKHWX OCHOBaHUM. Peakijuu 371€KTPO(UILHOTO 3aMelleHus
apoMaTHUYeCKUX aMHHOB. Peaki[id OKWC/IeHUs U anKuidpoBaHus. OOpa3oBaHHe aMH7OB.
B3aumopelicTBue aMHUHOB C a30TUCTOM KUCIOTOMN. [IprMeHeHre aMHUHOB.

Amunokucaombl. TTorstre o6 amuHOKHCI0Tax. CTpoeHWe MOJIeKy7l M HOMeHK/aTypa
aMUHOKHUC/IOT. Crioco0bl TIO/TyYeHWs] aMHUHOKHUC/IOT: THAPOU3 OeKoB, CHHTE3 Ha OCHOBE
rajioreHONpPOU3BOAHBIX KapOOHOBBIX KHCJIOT, LIMaHT U PUHHBIN CHHTe3,
O6uoTexHoOrMUeCcKui crocob. dusnueckre CBOWCTBA aMHUHOKHC/IOT. AMWHOKUC/IOTBI KakK
amdoTepHble OpraHuyeckde COeAWHEHHUs: B3aUMO/IEMCTBHE C KHUCJIOTaMM U Ije/i0uaMy,
oOpa3oBaHue OWUMOJIIPHOTO HOHA. Peakimu 3TepudUKaid U KOHJAeHcauuu. [lertuaHasi
CBsi3b U TonurnenTybl. KauecTBeHHble peaklMM Ha aMUHOKHWC/IOTBHI: HUHTHIPDUHOBAas U
KCaHTOTIPOTeUHOBas. [IpuMeHeHre aMUHOKUC/IOT W OHOJIOTHYecKasi posib MEenTH/OB.

Benku. CTPyKTypbl M0JieKyJ1 6e/IKOB: rlepBUYHasi, BTOPUUHAsl, TPeTUUHasi, UeTBepTUYHasI.
Cunrte3 OenkoB. CBoiicTBa 0e/IKOB: [eHaTypalusi, THUAPOJU3, KadeCTBEHHbIe peaKLUU.
Bbuonoruyeckue GyHKLIMN O€TKOB.

HyxkneuHoseble Kuciombl. IToHsiTHe 06 a30THUCTBIX OCHOBaHUSIX. HyKIeWHOBbIe KHUCOThI:
PHK u [AIHK. Hykneotuzael u mux cocraB. CpaBHenve /[IHK u PHK. Poms JHK m PHK
B Iepejlaue HacC/ie[[CTBeHHBIX TPHU3HAKOB OPraHWU3MOB U B OHMOCHHTe3e Oenka.

JleMoHCTpaLuu. dusnueckre cBolicTBa aHWiMHA. OTHomeHue  6GeH3ona U
aHWIMHA K OpomHOM Boje. Kosnekiys aHWIMHOBBIX KpacuTesiei. I'opeHue MeTW/aMHHa.
B3aumMmopelricTBMe MeTW/IaMWHA M aHW/IMHA C BOJOW M KucaotamMu. OKpallvBaHMe TKaHeu
QHWMHOBBIMU  KpacutenissMH. [uaponus OeskoB ¢ Tiomomibio nericiHa. OOHapy»keHHe
(DyHKIMOHANMBbHBIX TPyIIl B  MOJeKyJax aMHWHOKHUC/IOT (Ha TipUuMepe  TJIMI[MHA).
O6Hapy’>KeHHe aMHUHOKHCJIOT C TMOMOII[bI0 HUHTUIpHUHA. PacTBOpeHHe U ocak/ieHue OeKOB.
Henarypaiusi 6enkoB. KauectBeHHble peakiiiu Ha Oenku. Mogenu JHK u pas3immuHbIX
BuzoB PHK.

JIabopaTopHble ONBITHI. VI3rOoTOB/eHHE IIIaDOCTEP)KHEBBIX MOZeell  MOJIeKyJl
W30MEepHbIX aMUHOB. WM3rotoBreHre Moje/ied MpPOCTeMIIMX MenTuaoB. Pac- TBopeHHe
OesikoB B Bojle U X Koarysiusi. O0Hapy>keHHe Oeslka B KypPUHOM SIHLe M MOJIOKeE.



ITpakTHueckas padora 7. AMHHBL. AMHWHOKHC/IOTHIL. besku.

IIpakTnueckasi pabora 8. VaeHTudukauus opraHUUeCKUX COeIUHEHUH.

11 knacc (102 yaca, 3 yaca B He/je/110)

CmpoeHue amoma. IlepuoduuecKkuii 3aKOH U nepuoduyeckdsi cucmemd XUMUYecKUXx
anemenmos /I. U. Menoesneeea (10 uacos)

CmpoeHue amoma. CroKHOe CTpoeHHWe aroMa. JlokasaTe/nbCTBa 3TOrO: KaTOJHble U
PeHTTeHOBCKUe yud, (PoTo3(PdeKT, paMoaKTUBHOCTb. OTKpPBITHE 3/IeMEHTapHbIX YacCTHLI:
37IeKTPOHA U HYK/JIOHOB (TIPOTOHOB M HeUTpoHOB). Mogenu TomcoHa, Pesepdoppa, Bopa.
[Toctynater bopa. CtpoeHne aToMa B CBeTe KBaHTOBO-MeXaHWYECKUX IIpeJCTaB/IeHUN.
HyxnoHbl (IpOTOHBI U HEUTPOHBI), HYKMUABLL. [ToHsTHEe 00 M300apax M M3oTomax. SmepHble
peakiuM M UX ypaBHeHHs. KoOpIyCKy/IsIpHO-BO/THOBOM Jyanv3M sjeKTpoHa. [loHsaTHe
3/IeKTPOHHOM OpOWUTanu M 3/1eKTPOHHOro obnaka, s-, p-, d- u f-opbutamu. KsaHTOBBIE
yncsia. CTpoeHHe 5/1eKTPOHHOW 000/10ukM aToma. IlopsiioK 3amosiHeHWsi 371eKTPOHaMU
aTOMHBIX opbuTasneil B COOTBETCTBUY C TPUHLMIIOM MMHMMYMa SHeprud, 3arpetom Ilaysnu,
npaBwiIoM XyH/ia, npaBuioM KiieukoBCKOro. O/1eKTpOHHbIe (POPMyJibl aTOMOB Y HOHOB.

ITepuoduueckuti 3akoH [JI. WM. MeHOeneeea. IlpeArocbIKM OTKPBITUSL: PabOThI
TpeflIeCTBeHHUKOB, pelleHUs] MeXAYHapoJHOro Cbe3jja XUMUKOB B TI. Kapicpys,
JUYHOCTHble KadectBa [JI. WM. MeHgeneeBa. OTKpbITUE [EPUOAUYECKOrO  3aKOHa.
MeHgeneeBckass (hOpMy/JMpOBKa MEepPUOUUYECKOr0 3aKOHA. B3auMOCBsA3b IepHOAMYecKoro
3aKOHa U TeopuM CTpoeHusi aToma. CoBpeMeHHasi (POPMY/IMPOBKAa MePUOJAUUYECKOro 3aKOHa.
B3anMocBsi3b epruoiuecKoro 3aKoHa U epruouueckor cucteMsl. Ilepuoanueckast cucrema
U cTpoeHue atoMma. Pusnueckuii CMbIC/T CUMBOJIMKU [TEPUOJIUYECKOU CUCTeMBbl. lI3MeHeHue
CBOMCTB 3/IeMEHTOB B IMepuojax U IpyImax Kak (QyHKIHs CTpoeHUsi uX aTomoB. [loHAaTUs
«3Heprusi UOHM3aLMU» U «CPOACTBO K 37eKTPOHY». [lepuoAuyHOCTL U3MeHeHUs
MeTa/l/IMYeCKUX M HeMeTa/UIMUeCKUX CBOWMCTB 5J/IEMEHTOB B TIpyIllaXx M Iepuojax Kak
(yHKUMS CTPOEHMs 3/IeKTPOHHBIX 000/I04eK aTOMOB. 3HaueHHe TepUOANYecKOTO0 3aKOHa M
IepuoUYecKoil CHUCTeMBI.

HJemoncrpanun. dPotosddekr. KatomHpie syun (371€KTPOHHO-TyueBble TPYOKH).
[TopTtpetrsl TomcoHa, Pe3sepdoppa, bopa. IToptpetsl VBaHenko u I'anona, Bepuenmyca,
He6epeitnepa, Hetonenaca, MengeneeBa. Mogenu opburaseii pa3nuuHoii Gpopmbl. CrieKTphI
MOIJIOIIEeHHU W MCIyCKaHWsl COeJUHEHHWU (C TOMOILbI0 CHeKTpockoma). Pa3nuuHble
BapHaHThI Tab/MI] MIepUOAMUeCKON CHCTeMbl XUMHUUecKux 3reMeHToB [. V. MeHgeneeBa.
OOpa3npl MPOCTBHIX BEIIEeCTB, OKCHAOB U THUAPOKCHIOB 37eMEHTOB TpeThero Iepuoja |
JleMOHCTpaLys UX CBOMCTB.

Xumuueckas ces3b u cmpoeHue geujecmea (10 uacoe)

Xumuueckass cesa3b. lloHATHE O XuUMHUYeCKOM CBs3U. (OCHOBHbIE XapaKTePUCTHUKU
XVMHWYECKOU CBS3U: SHEprus, [JJIMHA, JWIIOJbHBIM MOMEHT. VOHHas Xumuuyeckas CBS3b U
HMOHHbIe KPHCTa//IMYecKrde peléTKU. 3aBUCUMOCThb (pM3MUEeCKHUX CBOWCTB BeLeCTB OT TUMA
KpHCTa/VINyecKoi pewméTku. Bo3bykaéHHoe cocrosiHue atoma. [loHsTHe O KOBajeHTHOM
cBs13u. OOMeHHbIN MexaHU3M 00pa3oBaHUsI KOBa/JIEHTHOM CBSI3U. ODEKTPOOTPULIATETLHOCTb.
HanpaBieHHOCTb KOBaJIeHTHOM CB$I3H, €€ KPaTHOCTb, O- U Ti- CBSA3U. [JOHOPHO-aKL|eNTOPHBIM
MexaHu3M 00pa30BaHUs KOBAQJIEHTHOW CBs3W. THIBI KPUCTA//IMUECKUX PEIIETOK Yy
COeZIMHEHN C KOBaJIeHTHOM CBSI3bIHO: aTOMHAasl ¥ MOJIeKYJ/IIpHasi. 3aBUCUMOCTb (hH3HMUYeCKHUX
CBOMCTB BeIlleCTB OT THIAa KPUCTA//INUeCKOoW pellnéTku. [Ipuposa XUMHUECKOW CBsI3U B
MeTa/ulax ¥ criaBax.  OOmme  ¢u3MyeckWe  CBOWCTBA  METa/VIOB:  TeIUIO- U
3/71eKTPONPOBOAHOCTb,  IJIACTUYHOCTh, MeTa/VInyeCcKUuii 06siecK, MarHuWTHble CBOMCTBaA.
MerTaninueckass KpUCTa/yInyecKasl peliéTka U eé 0CoOeHHOCTH.

KomnnekcHuble coeduHeHusl. KOMH]IEKCOO6pa3OBaHI/Ie U KOMIUIEKCHBIe COearHEeHM .
CTpoeHI/Ie KOMITJIEKCHBIX COGAHHGHHﬁZ KOMHJ'IeKCOO6pEl3OBElTEIIb 1 KOOPpAWHAIIMOHHOE 4K CIio,



JIVTaH/ibl, BHYTpPeHHssi M BHeluHss cdepbl. Krnaccudukanys KOMIIZIEKCOB: XeslaThl,
KaTHUOHHbIE, AHWOHHbIe ¥ HeWTpa/ibHble, AKBAKOMIUIEKChl, aMMMWAKaThbl, KapOOHWJIBI
MeTa//IoB. HomeHK/aTypa KOMIUIEKCHBIX COeJMHEHMM M UX CBOWCTBa. Jlucconmanys
KOMIUIEKCHBIX COeIMHeHUI. 3HaueHre KOMIUIEKCHBIX COeJMHEeHUN U UX POJib B IIPUPO/Jie.

AepezamHble cocmosiHusl 8eujecme U (paszosble nepexoobl. 'a3bl U Tra30Bble 3aKOHBI
(boutns—Mapuotra, Ilapsas, I'eii-JItoccaka). YpaBHeHune MeHpaeneeBa—Kianelipona s
uaeanbHOro rasa. JKuakoctu. TeKyuecTb, MCMIapeHue, KpUucTtaaau3alus. TBEpable BellecTBa.
[TnaBnenuve. da3oBble mnepexozabl. CyOmmmarius u gecyonmmmanus. YKugkve KpUCTasIb.
[Tna3ma.

Medicmonekynsipuble  83aumooelicmeusi. BopoposgHas cBsisb U eé Ppa3sHOBU/HOCTH:
MEeXMOJIeKYJ/IIpHasi W BHYTpUMOJIeKy/sipHasi.  Pu3nyeckde  CBOMCTBa BeLeCTB C
BO/IOPO/IHOM CBSi3bl0. bBuonorvueckass posjib BOJOPOJHOM CBSI3M B OpraHM3aliiy CTPYKTYP
0e/IKOB ¥ HYK/IEMHOBBIX  KUCJIOT. BaH/epBaasbCOBO B3aUMOJEHCTBHE U €ro THIIbI:
OpUeHTaLMOHHOe, UHAYKLMOHHOE U JUCIIePCUOHHOE.

JemoHcTpanuu. Koslekiyus KpUCTa/UIMUECKUX  BeljeCTB  WOHHOIO CTpOeHuUs,
aMop(HBIX BellleCTB U U3Je/Nui U3 HUX. MoJienn KpUCTa/lJINUeCKUX PeléToK COoeJUHeHUN C
MOHHOM CBsI3b0. Mogield MOJIeKyJ/l pas3/IMuYHOM apXWUTeKTypbl. Mozenu KpucTa/uIndyecKux
BellleCTB aTOMHOM U MOJIeKY/IsIpHOM CTPYKTypbl. Kosiekiusi BellleCTB aTOMHOIO |
MOJIEKYJ/ISIDHOTO CTpOeHUs U usgenuu us Hux. [loptpet BepHepa. [losnyueHre KOMITIEKCHBIX
OpraHuYecKrx U HeOpraHWueCKHUX coefjMHeHWM. /leMOHCTpaLusl CyXUX KpUCTa/uIOTHpaToB.
Mogenu KpUCTa/UIMYeCKUX peLIETOK MeTa/ylIoB. Boja B pas/iMuHBIX — arperaTrHbIX
cocTosiHUAX W eé (pa3oBrle Tiepexopl. Bo3roHka woza wnu  OeH30MHON  KHC/OTHI.
HOuarpamma «®a30BbIe Mepexonl BeijecTB». Mogenu mosnekyn JHK u Genka.

JlabopaTopHble ONBITHI. B3anMo/elicTBHe MHOrOAaTOMHBIX CIMPTOB U TJIFOKO3BI C
(henHroBoOl >XHUAKOCThIO. KauecTBeHHbIe peakliMM Ha MOHBI Fe2+ y Fe3+,

ITpakTHueckasi padora 1. [TosiyueHre KOMIIJIEKCHBIX OPraHUUECKUX U HEOPTaHUUYEeCKUX
COeIMHEeHUW, UCC/IeJOBaHWE WX CBOMCTB.

JucnepcHble cucmembl u pacmeopsl (9 uacos)

JlucnepcHuble cucmembl. XUMHYeCKHe BellleCTBA W CMeCU. XUMHUeCcKass CuCTeMa.
['omoreHHble W reTeporeHHble CMmecH. JlucrepcHas cucTema: [AWCIIePCHOHHas cpeja U
aucriepcHast  (asza. Knaccudukauuys aucrnepcHbix cucteM. Aspo3onu. IlpomnenneHTsl.
OMmynbcuu U sMysbratopbl. CycrieHsuu. CeaumMenraiysi. KonnougHeie pacTBopbl. OddeKT
Tunpans. [lonyuyeHue KOJJIOWAHBIX PAacTBOPOB [JUCIIEPCMOHHBIM, KOHJEHCALMUOHHBIM U
XUMUUECKUM CIocobamu. 3071 M KoaryJ/isitys. ['enmu U cMHepe3uc. 3HaueHue KOJUTOUIHBIX
CUCTEeM.

Pacmeopbl. PacTBOpbl KakK TI'OMOre€HHble CHUCTeMbl M WX  TUIIBL:  MOJIEKYJIsIpHbIE,
MOJIEKYJIIPHO-UOHHBIe, HOHHBbIe. CrocoObl  BBIpa)KEHUSI KOHLIEHTPAI[MM  PacTBOPOB:
06bEéMHasi, MaccoBasi U MOJIbHasl 10/ PaCTBOPEHHOTO BelllecTBa. MoJisipHasi KOHL|@HTpaLyst
pacTBOpOB.

HNemoncTpanuu. OOpa3ibl JUCTIEPCHBIX CUCTEM U UX XapaKTepHble Tipu3Haku. O6pa3sibl
(Koniekiy) OBITOBBIX U  TIPOMBIIUIEHHBIX a3p030Jied, SMYJbCUM U  CyCIeH3UM.
[IpoxokjeHve Jlydya CBeTa uepe3 KOJUIOMJHble M UCTHUHHBIE pacTBOpPbI (3pdekr Tunpans).
3aBUCUMOCTb PaCTBOPUMOCTA B BOZe TBEP/BIX, >KUJKUX W ra3000pa3HbIX BeIeCTB OT
Temnepatrypel. [losyuyeHue mepechillleHHOrO pacTBopa THOCYy/Abdara HaTpus W €ro
MTIHOBEHHasi KpUCTa/l/Ii3aLusl.

JIabopaTopHbie OMNBITHI. 3HAKOMCTBO C KOJUIEKI[USMH THIIEBBIX, MEIUI[UHCKUX U
OuosiIoruueckrx resiel U 3osiei. [losyyeHHe KOJUIOMAHOTO pacTBopa xsopuza xxenesa(Ill).

ITpakTuueckas padora 2. [IpUroToB/ieHre PacTBOPOB Pa3/TMYHONM KOHLIEHTPAI[HH.

ITpakTHueckasi pabdora 3. OnpeiesieHre KOHLEHTPALUU KUCIOThI TUTPOBAHUEM.



Xumuueckue peaxkyuu (9 uacoe)

OcHo8bl XumuuecKkol mepMOOUHAMUKU. Xumunueckas TepMOJUHaMUKa.
Tepmoaunamuyeckast cucteMa. OTKpbITasi, 3aKpbITasi, U30/IMPOBaHHAasl CUCTeMbl. BHyTpeHHsIs
SHeprusi CUCTeMbl. OHTalbIIMA, WIU TeIlocoJep)kaHue cucreMbl. IlepBoe Hauyasio
TepMOJMHAaMUKHU. V30XOpHBI U W300apHbIM Mpolecchl. TepMOXUMHUUYECKOe ypaBHeHHe.
OHTanbnusa. CraHjgapTHasg >SHTa/ablusg. Pacuér »sHTanbnuu peakyuu. 3akoH ['ecca u
ClefCTBUS W3 Hero. OHTpoOMus. Bropoe u TpeTbe Hawama TepmoguHaMuKh. CBobozHast
sHeprusi ['nb6ca.

Ckopocmb xumuueckux peakyuti. IToHsTHe 0 CKOPOCTH peakLii. DHePrusi akTUBALIH
U aKTUBHUPOBAHHBIM KOMIUIEKC. 3aKOH [eHCTBYIOLIMX Macc. KuHeTnueckoe ypaBHeHHe U
KOHCTaHTa CKOPOCTH XUMHUeCKOM peakuuu. ITopsnok peakuyu. PakTopsl, BAUAIOLIME Ha
CKOPOCTb TOMOI€HHOM peakLMW: IpHUpoJia U KOHLeHTpalysl pearupyroljuxX BellecTs,
TemriepaTtypa. TemrepaTypHbiii Ko3dduivieHT. YpaBHeHue C. AppeHuyca. PakKToOphl,
BJIVSIFOLLIE HA CKOPOCThb IeTepOreHHOW peakliMM: KOHLIeHTpaLusl pearupyrolivx BellecTB U
IJIOLa/Ib X CONPUKOCHOBEeHUsI. OCHOBHBIE MMOHATHS KaTaTUTHUUeCKOM XUMHW: KaTaaru3aTOPbI
M KaTajau3, FOMOTeHHbI U reTepOreHHbIM KaTajin3, NPOMOTOPbI, KaTaJIUTHUYeCcKHue sibl U
MHrUOUTOPBL. MexaHu3M AefcTBUsl KaTaan3aTopoB. OCHOBHBbIE TUITbI KaTanau3a: KUCIOTHO-
OCHOBHOM,  OKMC/IMTEe/IbHO-BOCCTAHOBUTE/IbHBIM,  METa/UIOKOMIUVIEKCHBIM Y KaTaaus
MeTasijlaMHd, (pepMeHTaTUBHBIN. PepMeHThl KaKk OWosloruuecKue KaTajin3aTopbl OesKOBOM
TIPUPO/BI.

Xumuueckoe pagHoeecue. IloHsaTe 00 o00paTUMBIX XUMUUECKHUX TIpOLIeCCax.
XyUMHUYecKoe paBHOBecHe, KOHCTaHTa paBHOBecHus. CMellleHHMe XHMUUECKOTO pPaBHOBECHs
TpU U3MeHeHWH KOHLIeHTDPAllMM BeIecTB, JaBJeHUs U TemIlepaTyphbl.

JeMoHcTpanuM. DK30TepMUYeCKHe IIpOLecCbl Ha IpUMepe  paCTBOPEeHUsI CepHOM
KHC/IOTBl B BOZle. DH/I0TepMUUeCKHe TPOLecChl Ha MpHUMepe pPacTBOPEHUsl COojieli aMMOHUS.
N3yueHre 3aBHCUMOCTH CKOPOCTH XUMHUECKOM peaklMM OT KOHLIeHTpalluM BeIlecTs,
Temriepatyphbl (B3aWMoOJelNCcTBUe TUOCYJb(aTa HaTpHUs C CEPHOU KHCJIOTOM), TTOBEPXHOCTU
COTIPUKOCHOBEHMUsI BeIleCTB (B3aUMO/EeNCTBHEe COJITHOM KHC/IOThI C TPaHyJ/IaMH U MOPOLIKaMU
aIOMUHUSL WM 1IUHKA). [IpoBefileHMe KaTalUTHUYECKUX peaklMil pa3/ioyKeHusi TepoKCH/a
BO/IOPOJia, TOpPeHUsl caxapa, B3auMOJEeWCTBUS UojAa W aaoMuHUs. Kopposusi ’kenesa B
BOZHOU Cpefie C YPOTPOIIMHOM U Oe3 Hero.

JlaGopaTopHBIi ONBIT: 3HAKOMCTBO C Kosutekiueit CMC, cofep kalliixX H3UMbI.

IIpakTnueckas pabora 4. lI3ydyeHue B/USHHS Pa3/MYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHUECKOU peakLvu.

Xumuueckue peakyuu 6 pacmeopax (12 uacoes)

Ceolicmea pacmeopos 3jnekmpoaumos. Boma —  cimabeiii  ssekTposur. KaThoH
rupokcoHusi. VloHHoe npousBesieHre BO/bl. HelTpasnbHasi, KMC/IOTHas U lle/IoYHas Cpefa.
[Tonsitue pH. Bogopoaseiii nokasatens. UHaukatopbl. Posb pH cpefbl B IpUposie U KU3HU
yesioBeKa. VIOHHbIe peakliuM U yCI0BUS UX MpOTeKaHus. PaHHMe TpesCcTaBieHUsl 0 KUCI0Tax
1 OCHOBaHUsIX. KHC/I0TBI 1 OCHOBaHUSA C TIO3ULIMK TEOPUH SJIEKTPOJIUTUUECKOU AUCCOLAALAHN.
Teopusi kucior u  ocHoBaHuMUM  bpéHcrega—IJloypu. ConpsbkéHHble  KUCJIOTBI U
OCHOBaHMUSI.

Amdomuter. Knaccudbukaiys KUC/IOT U COCOOBI uX mnosydeHus. OOIye XUMUUecKue
CBOMCTBAa OpPraHWYeCKHWX W HEOpPraHW4YeCcKUxX KUCJIOT: peakluu C MeTaj/ulaMH, C OKCHJaMu
U TUAPOKCUAAMH MeTa/uIoB, C COMsiIMHA, €O crnuptamMu. OKUC/IUTe/lbHbIEe CBOMCTBA
KOHIL[eHTPUPOBAaHHOW CEepHOM M a30THOM KHCIOT. Knaccubukaimsi OCHOBAaHUM M CITIOCOOBI
ux rmonyuenus. OOmMe XUMHUYECKWe CBOHCTBA IIe/loOUeii: peakiuu C KHCIO0TaMH,
KHUCJIOTHBIMU Y aM(OTepHbIMU  OKCHJAaMU, COJSIMM, HEKOTOPbIMM MeTa/ulaMd U
HeMeTaj/ylaMHM, C OpraHWYeCKUMH BellecTBaMU (TaiouJOTNPOM3BOAHBIMU YTI€BOZOPOOB,



¢deHosioM, >kupamu). XHWMHYeCKHe CBOWCTBAa HEpPaCTBOPMMBIX OCHOBAaHMI: peakLUu C
KHC/IOTaMH, PpeakLu pa3/iokKeHUs: M KOMIUIeKCOOoOpa3oBaHUs. XHMUUeCKHe CBOMCTBa
0eCKUC/IOPOHBIX OCHOBaHMM (aMMHWAK U aMUHBI): B3aWMOJIEMCTBHE C BOZOM U
kucinotamu. Krnaccuukanmss cosled  OpraHAYeCKMX W HeOpPraHMYeCcKUx — KHCJIOT.
OcHOBHBIE CMIOCOOBI TIOy4YeHHUs] Coyieid. XWMHUeCKHe CBOMCTBA COJIeH: pas3jiokeHHe IIpH
HarpeBaHWM, B3aUMOJIEMCTBHE C KHC/AOTaMH, Ije/louaMd M APYruMU coiasiMU. JKECTKOCTb
BOJbI U CIIOCOOBI €€ yCTpaHeHUsl.

T'udponus. TlousaTHe «ruAponu3». ['MApoIN3 comel U ero Kaaccudukaiys: 0OpaTUMbIN U
HeoOpaTUMBIH, TI0 AHWUOHY W 10 KAaTHOHY, CTyIeHuYaTblid. YCWIeHWe U TIoZlaB/ieHue
obpatumoro ruapon3a. HeoOpaTUMbIi THAPOIN3 OMHAPHBIX COeIUHEHUH.

JdemoHcrpanuu. CpaBHeHMe  3/IeKTPONPOBOJAHOCTA  PAacTBOPOB  3/IEKTPOJIUTOB.
CwMmelrieHHe paBHOBECUs] TP AMCCOIMAIIMA CAa0bIX KUCJIOT. VHAMKATOPBI U U3MeHeHHe
X OKpacK B pa3HbIX cpejax. B3aumopeicTBHe KOHLIEHTPUPOBAHHBIX a30THOW U CepPHOM
KUCJIOT, a Takxke pa30aBieHHON a30THOM KHCIOThI C Mefbto. Peakiys «cepeOpsiHOTO
3epkana» [Jjsi MypaBbMHOM KMC/IOTHI. B3aumozeiicTBUe amMmuaka M MeTWIaMHHa C
XJIOpOBOZIOPOZIOM W BojoW. [losiyueHuMe u CBOWCTBAa pacTBOpa THAPOKCHJA HaTpus.
[TonyueHue MblJIa U U3ydeHHe CpeJbl ero pacTBopa MHJWKaTOopaMu. I'naposm3 KapboHaToB,
Cy/b(aToOB U CUTHMKATOB LIe/IOYHBIX MeTayioB, HuUTparta cBuHUA(Il) wim 1MHKa, Xx/opuja
aMMOHUSI.

JIaGopaTopHble ONbITHI. Peakijuu, MpoTeKarlue C oOpa3oBaHMEM O0CajiKa, Ta3a WA
BO/Ibl C yYaCTHeM OpraHWuYeCKHX U HeOpraHWueCKHUX 3/1eKTpOoauTOB. CBOMCTBa COJISTHOM,
pa3baByieHHOUW CepHOM M yKCYyCHOU KUCJIOT. B3anmogelicTBre rHpOKCH/Ia HATPUsI C COJISIMHU:
cysibdatom Meau(ll) u xmopugom ammonusi. [losyueHue u cBolcTBa rugpokcuzaa menu(ll).
CaolicTBa pacTBopoB coseli cynbdara meau(Il) u xnopuga »kenesa(Ill). ViccnegoBanue cpe/ibl
PacTBOPOB C TIOMOIIbI0 MHANKATOPHOW OyMaru.

ITpakTueckass pabora 5. VccienoBaHWe CBOWCTB MHHEpalbHBIX U OpPraHUYeCcKUX
KMUCJIOT.

ITpakTuueckas pa6ora 6. IlosyueHwe comeli  pa3MUUHBIMM  criocobamMu U
HUCCiejoBaHre UX CBOMCTB.

IIpakTnueckas padora 7. ['Mposn3 OpraHiYecKUx ¥ HeOPraHWUUeCKUX COeJHeHUH.

Okuc/1umesibHO-80CCMaHogumesbHble npoyeccsl (9 uacos)

OkucaumenbHO-80CcCmMaHogumesibHble  peakyuu. IloHsiTHe 00  OKHUC/IUTEIBHO-
BOCCTaHOBUTE/IbHbIX peaklusx. CremneHb OKUCJIEHUSI. [Tporueccer OKUC/IEHUsI U
BOCCTAHOB/IeHUsl. BakHellIne OKUC/IUTENIM U BOCCTAHOBUTeNW. MeToJ| 3/IeKTPOHHOIO
OasaHca [jisi COCTaB/IeHUSI YPaBHEHWH OKHC/IUTE/IbHO-BOCCTAHOBUTE/BHBIX — PeakIUi.
MeToapl  HMOHHO-JIEKTPOHHOrO  OasaHca  (Metop,  mosnypeakuuid).  OKHC/IUTeTbHO-
BOCCTaHOBUTEJ/IbHbIE TIOTEHLIUA/bI.

Onekmponu3. TloHsiITHe 371eKTpo/r3a KaK OKUC/IUTe/IbHO-BOCCTaHOBUTE/IBHOIO Tpoliecca
Ha 9JIeKTpoJax. OJIeKTPO/M3  pacIylaBOB  3/IeKTPOJIUTOB.  DJIEKTPOJIM3  PacTBOPOB
37IEKTPOJINTOB C MWHEPTHbIMM 3JIeKTPOJAMU. OJIEKTPOJIM3 PACTBOPOB 3/€KTPOJIUTOB C
aKTHMBHBIM aHO/IOM. [IpakTuyeckoe 3HaueHHe 3/IeKTPO/IM3a: 371€KTPOXHMHUUYECKOoe ToyueHre
BEIIeCTB, 3/7eKTPOXHMHYecKasi OUMCTKa (paUHUpOBaHKE) MeTa/JIOB, Tra/JbBaHOTEXHUKA,
rajibBaHOI/IAaCTHKA, ra/ibBaHU3ALIMS.

Xumuueckue ucmouHuku moka. I'anbBaHnueckre 31eMeHTbl. CTaHAAPTHBINA BOJOPOIHbIN
anekTpo/. CTaHZapTHbIE 3/IeKTPO/HbIe MoTeHLUanbl. CoBpeMeHHble XUMHUUYeCKre NCTOUHUKU
TOKa.

Koppo3us memannos u cnocobwbl 3aujumsl om Heé. TloHATHEe «KOppO3usi». XUMHUecKas U
3/IeKTpOXUMHYecKasi Koppo3usi. CriocoObl 3allUThl MeTa/yIOB OT KOPPO3WU: TIPUMeHeHHe



JIETUPOBAHHBIX CIUVIaBOB, HaHeCeHWe 3alllUTHBbIX T[IOKPBITHM, UW3MeHeHue COCTaBa WU
CBOMCTB KOPPO3WOHHOU Cpejibl, 3JIeKTPOXUMUYECKHE MEeTObI 3all[UThI.

JdemoHcTpanuu. BoccraHoBnenve okcuza wMeau(Ill) yriném U Bogopogom.
BoccraHoBneHre Juxpomara Kalusi STUIOBBIM CIUPTOM. OKHC/IWTe/NbHbIE CBOWCTBa
nuxpomata Kanust. OKHC/IeHre anbieryzia 0 KapOOHOBOM KUCIOThI (PeakLiysi C TUAPOKCHUIOM
Menu(Il) wnm peakiysi «cepeOpsIHOTO 3epkKasa»). DNeKTpon3 pactBopa cysbdarta meau(Il).
CocraBneHue rajbBaHUUYeCKUX 371eMeHTOB. Koppo3usi MeTaslJIoB B pas3/IMUHbIX YCJIOBUSAX U
MeTO[bl 3allUTbl OT Heé.

JlabopaTopHbie OonbITHI. B3anMOeliCTBHE MeTa/lJIOB C HeMeTa/ylaMd, C pacTBOPaMU
coned U KUCIOT. B3aumogelicTBHe C Me[bl0 KOHLIEHTPUPOBAHHBIX CEPHOW M a30THOU
KUCAoT. OKucIuTesnbHble  CBOWCTBAa  MepMaHraHaTa Kaids B pas3/MUHbIX Cpejax.
O3HakoM/IeHHe C KOJUIeKLIMed XWUMHUYeCKHMX HCTOYHHMKOB TOKa (OaTapelKH, CBHUHIIOBBIE
aKKyMYJIATOPBI U T. [I.).

Hememannsi (23 uaca)

Bodopoo. [1BoWCTBeHHOe TI0J/IOKeHHe BOZOpOJa B TEPUOAUUECKON CHCTeMe XUMUUYeCKHUX
anemenToB: B IA- u VIIA-rpynnax. M3ortonsl Bogopoza. HaxoxzeHue Bozopoza B IIpUpPO/eE,
CTpOEHHEe  MOJIeKy/bl,  (u3Mueckue  CBOMCTBa.  XHMMHUeCKHMe  CBOMCTBa  BOJOpPOJA:
BOCCTaHOBUTE/IbHBIE (B3aMMO/ieiicTBUe € 0ojiee 57eKTPOOTPHULATE/ILHBIMM HeMeTa/llaMu 1
OKCHJAMU MeTaJUIOB, T'M/IpUPOBaHMe OPraHWYeCKUX BeleCTB) U OKUC/IUTeIbHble (C MeTallaMu
IA- u IIA-rpynm). ITonyueHwe Bogopoza: B JjabopaTopuu (B3aUMOJIEHCTBHE KUC/IOT C
MeTas/ylaMU) U B TIPOMBILLIZIEHHOCTU (KOHBepcusi). [IpumMeHeHre Bogopoaa.

I'anozenbl. DnemeHtbl VIIA-rpynmbl — rajioreHel: CTpPOeHHe aTOMOB U MOJIEKYII,
rajloreHbl — MPOCThIe BelleCcTBa, CPAaBHUTE/IbHAS XapaKTepUCTHUKa COeNMHEHUM rajoreHOB.
[anorensl B mpupoe. 3aKOHOMEPHOCTH M3MeHeHUs1 (PU3UUeCKUX U XUMHUUYeCKHX CBOWCTB B
VIIA-rpymnmne: B3auMOJeNCTBYe TaJOreHOB C MeTa/l/laMd U HeMeTa/llaMH, CO CJIOXKHBIMH
HeopraHWu4yeCcKUMH U OpraHuyeCKUMU BelljecTBaMU. [1oslyueHre U NpuMeHeHUe rajoreHos.

I'anozeHo8000podbl. CTpoeHWe U (u3nueckue CBOWCTBA  rajiOreHOBO/IOPO/IOB.
XyUMHUYecKre  CBOWCTBA  TaJlOT€HOBOZOPOAHBIX  KWUCJIOT:  KHUCJIOTHbIe  CBOWCTBa,
BOCCTAaHOBUTE/IbHbIE CBOMCTBA, B3aWMMOJIEMCTBHE C OpPraHUYeCKUMH BeIllecTBa- MH.
[TonyueHue rasioreHoBoi0pooB. ['anorenubl. KauecTBeHHbIE peaki[iy Ha rajioreHu/-HOHbI.

Kucnopooubie coeduHeHusi xiaopa. Okcuzpl xjopa. Kuciopogcoaep)kaiipie KUCIOTbI
xsopa. Conmy KUCI0po/co/ieprKalliuxX KUCIOT xyopa. [TosnyueHre u mpuMeHeHHe BaXKHEUIIINX
KHCJIOPOJHBIX COeIMHEeHUH XJ10pa.

Kucnopood. Ob61jas xapakTepyucThKa 3/eMeHTOB VIA-rpynmbl. Kuciopof: Ha- XoxKaeHue
B TIpHUpOZie, TionMyueHWe (/1abopaTOpHBIE U TPOMBIILIEHHBIE  CIOCOO0BI), dU3NUecKue
CBOMCTBAa. XHMHUECKMEe CBOWCTBA KHMC/I0POZA: OKMCJIUTEeNbHbIE  (B3aMMOJIENCTBHE C
OpraHU4YeCKHMH Y HeOpraHW4yeCKWMH Bell[eCTBaMU) U BOCCTAHOBUTE/IbHbIE (B3aUMO/IeNCTBHE
¢ (propom). O6acTu ripuMeHeHUs: Kucyiopoja. O30H: HaXoXKAeHHe B MpUpo/e, husnueckue u
XUMHUYeckue cBoiicTBa. IlomyyeHre U mpuMeHeHHe o030Ha. Posib 030Ha B >KMBOW TIpUpPOJE.
CTpoeHre MoOJIeKyJ/bl TMEPOKCHZA BOJOPOJa, ero (usnueckMe M XUMHUUYeCKHe CBOMCTBA
(okuCIUTebHbIE Y BOCCTAaHOBUTE/IbHBIE). [ToTyueHre v npuMeHeHre MepoKcHia BOA0poa.

Cepa. HaxoxpaeHue cepbl B Tipupoge. BaseHTHble BO3MOXXHOCTH aTOMOB Cephl.
Annortporiist cepbl. PU3NUECKWe CBOWCTBA POMOHUECKOW cepbl. XHWMHYECKHEe CBOMCTBA
Cephl: OKUC/TUTEeTbHbIe (peakuuu C MeTasljlaMu, BO/ZIOPOZIOM U MeHee
371eKTPOOTpHULIaTeTbHBIMM HeMeTas/ylaMHi) W BOCCTAaHOBUTe/IbHBIE (peakluH C KHCJIOPOZOM,
KHC/IOTaMU-OKUC/IUTENSIMU),  Peaklid  AUCIPOINOPLMOHUPOBaHUS  (CO  llleJiouaMm).
[TonyueHue cepbl U 00/1ACTH €€ TTPUMEHEHUs.

Cepogodopoo. CTpoeHUe MOJIeKYJbl, CBOMCTBa, (PU3HUOJIOTUUECKOe BO3/leHCTBHE
cepoBogiopozsia. CepoBoZOpOZ, KakK BOCCTaHOBUTE/b, €ro I[OJiyyeHWe U TIpUMeHeHUe.
Cynbdhuibl 1 UX XUMUYeCKue CBoMcTBa. Pacno3HaBaHUe Cyab(UA-UOHOB.



CepHucmpblli 2a3. ®u3nyeckue CBONCTBA, IMOJiyyeHWe W MPUMEeHeHHe CepHUCTOro rasa.
XumMnueckre CBOMCTBa okcupa cepbl(IV): BoccTaHOBUTesbHBIE (peakLUM C KHUCIOPOJOM,
OpoMHOI BO/I0H, TIepMaHraHaTOM KaJusi, CepoBO/Iopo/ioM). B3anmMoelicTBue co 11jesiouaMu.
CepHuCTas KMC/I0Ta U e€ COJIH.

Cepubili aHeuOpuo. Pdusnueckre CBOWUCTBA, TMOJiyuyeHUe U TIpUMEHeHWe CepHOTro
aHruZipusa. XuMuueckde cBoWcTBa okcuga cepbl(VI) Kak OKMCIUTeNssT U THUIIAUYHOIO
KUCIOTHOTO OKcupa. CepHas KWC/IOTa: CTpoeHHWe W (u3nueckue CBOMCTBA. XUMHUYECKHe
CBOMCTBA KOHIIEHTPHUPOBAaHHOM W pa30aB/ieHHOW CepHOM KHCIOTHI (OKHCIUTE/bHbIE M
obmenHble). [losiyyeHWe cepHOM KHCIOTBI B TIPOMBIIUIEHHOCTH. OO61acTv TIpUMeHeHUsI
cepHoOil KucOoThl. CysbdaTel, B TOM uuc/e Kyrnopockl. I'mapocynbgaTbl. Pusnueckue u
XMMHUeCKHe CBOMCTBA COJiell CepHOM KUCI0Thl. Pacrio3HaBaHue Ccy/b(haT-aHUOHOB.

A3om. OOI11jasi XapaKTepUCTHKa 371eMeHTOB V A-TpyTirbl. A30T: HaXOXK/eHHe B TIPUPOJE,
CTpoeHHe aToMa, ¢usudeckue cBoucTBa. OKUCIWTENbHbIE U BOCCTAHOBUTE/IbHBIE CBOMCTBA
azora. [lonyyeHve u mpuMeHeHHe a3ota. CTpoeHWe MOJIEKYJ/bl aMMHaKa, ero (pusnyeckue
cBoiicTBa. OOpa3oBaHHe MEXMOJIEKY/ISIPHOW BOZOPOAHOM CBsA3U. XHWMHUYECKHe CBOMCTBA
aMmuyakKa Kak BoccTaHoBuTensl. OCHOBHble CBOMCTBA aMMMaKa KakK JIOHOpa 3/1€KTPOHOB.
Komruiekcoobpa3oBanve C  yuyacTheM aMMHaka. B3aumojelicTBue  aMMmuaka C
OpraHM4yeCcKrMMH BellleCTBAMU U YIJIeKMC/IbIM ra3oM. IlosiyueHue ¥ mprvMeHeHMe aMMMUaka.
Co/ii aMMOHWUSI: CTpOeHMe MOoJieKys, ¢u3nueckre U XUMHUUeCKhe CBONCTBa, MPUMeHeHUe.
Coneobpa3sytoiue (N,Os;, NO,, N,Os) u Heconeobpa3sytrompe (N.O, NO) okKcuzabl a30Ta, UX
cTpoeHue, GusnUecKre U XHMUYeCcKue CBOWMCTBA. A30THCTasi KHCJIOTa U e€é OKUC/IUTEeTbHO-
BOCCTAaHOBUTeJIbHAs [IBOMCTBEHHOCTb. CO/IM a30THUCTOU KHUCJIOTbl — HUTPUTHL. CTpoeHuHe
MOJIEKY/Ibl W (U3NUYeckde CBOMCTBA a30THOM KHMCJIOTbL. XUMMWYeCKHe CBOMCTBa
KOHI[eHTPUPOBAaHHOW U pa3baB/eHHOW a30T- HOW KUC/IOThI B PpeaklUsiX C TIPOCTBIMU
(MeTaniaMM M HeMeTa//laMM) W CJIOKHBIMU (OpraHM4eCKMMHM UM HeOpraHu4eCKHMU)
BeljecTBaMU. [IpomblliuieHHOe ¥ J/1labopaToOpHOe TIOJMyueHHe a30THOW KHCJ/IOTBI, eé
rnpuMeHeHue. Hutpatbl (B TOM uuC/ie CEeNUTPbI), X (U3NUeCKHe U XHMHYeCKue CBOMCTBaA.
Tepmuueckoe pasnokeHue HUTPATOB. [[prMeHeHre HUTPaTOB.

docgop. CtpoeHue aroma, amiorpornus ¢docdopa. Dusvueckrue CBOMCTBA U
B3aMMHble Tiepexo/ibl a/JIOTPOIHbIX MojuduKaimii  gocdopa. XuMHUUeCKHe CBONCTBa
docdopa: okuc/UTe/NbHBIE (peakiUM C MeTajljlaMi), BOCCTAaHOBHUTE/IbHBIE (peakluu C OoJiee
3/IeKTPOOTPHULIATEe/IbHBIMU HEMeTasl/laMt, KUC/IOTaMU-OKUC/TUTEISIMU, OepTO/IeTOBOM COJIbIO).
HOucriponopunrionrpoBanue (ocdopa (peakiuu co iiesnoyamu). HaxoxzaeHue B TIpupojie U
nosnyueHue ¢ocdopa. CtpoeHue u cBoiictBa ¢ochuHa. Oxcuawsl docdopa(lll) u (V).
dochopHbIe KHUCIOTHI, UX (U3NUeCKre U XUMHUUYeCKre CBOMCTBa. [TonyueHre U TIpuMeHeHHe
¢docdopHoii (opTodocdopHoit) kKucnoTsl. EE comm v ux npumMeHeHue.

Yenepod. Yrnepon — snemeHT IVA-rpynmbl. AIOTponHbIe MoU(UKaLMK yIyiepoja, UX
rnosiyueHve U cBoWctBa. CpaBHeHMe CBOWMCTB anMasa W rpadura. XvUMHUUYecKre CBOMCTBA
yrJjiepojia: BOCCTAaHOBUTE/IbHbIE (peaklUu C rajo- reHamMH, KUCI0POJOM, CepPOi, a30TOM, BOJOH,
okcugom Menu(ll), KHUCI0TaMU-OKUC/IUTENSIMA) W OKUC/IUTeNbHbIe (peakiud C MeTaslaMH,
BOZIOPOJIOM U MeHee 3/1eKTPOOTpULATe/IbHBIMU HeMeTalaamu). Yriaepos B rpupoge. Okcup
yriepoga(ll): cTpoeHue MoOMeKy/bl, CBOWCTBA, IIOAyueHHe U TpUMeHeHue. Oxkcup
yriepoga(IV): ctpoeHve Monekysibl, CBOMCTBA, MOJMyueHWe U TIPUMeHeHHe. YTO/bHasi KUCI0Ta U
eé cos: KapOOHAThI U IMIPOKAapOOHATHI.

KpemHuti. Haxosk/ileHre B TIpUPO/ie, TIOJIyueHHe U TpUMeHeHHe KpeMHusl. Pusnueckue U
XMMUYeCKHe CBOWCTBAa KpUCTA/UIMYECKOTr0 KpPeMHMSI: BOCCTaHOBUTe/bHble (peakiuud C
rajioreHaMH, KWCJI0pPO/IOM, pPaCTBOpPaMH I1je/iouei, M1aBUKOBOM KUCIOTOW) U OKUC/TUTETbHbIE
(peakuuu ¢ Metassiamu). CBorictBa okcuza Kpemuusi(IV). KpemHueBasi KucioTa U e€ COJIU.
CunvkaTHast IpOMBILLIEHHOCTb.

Hemouncrpanuu. [lonydyeHue Bogopoga u ero cBoiictBa. Kosmekumsi «['amoreHbr —
TIpOCThIe BelljecTBa». [losyueHue XJjiopa TpUA B3aUMOJENCTBUU TlepMaHraHata Kaausi C
coJisTHOU KucoTou. [TonyyeHue CO/ITHOM KUCIOTHI U eé cBokcTBa. OKUC/IUTeTbHbIE CBONMCTBA
X70pHOH Bojbl. OTOenuBaroiiee AeHCTBUe >KaBesieBOW BOAbL. ['OopeHHe CIUYKW. B3pbiB
neTapibl WiK TMCTOHOB. [lojiyueHuWe KUC/IOpOZa pa3/ioykeHHueM [epMaHraHaTa Kaius U
HUTpata HaTpus. [lo- JyueHWe OKCHUIOB M3 MPOCTBIX M CJAOXKHBIX BellecTB. OKHC/IeHUe



aMMHaKa C TIOMOIIbI0 WHAWKaTopa W 0Oe3 Hero. Pa3sjo)keHue TepoKcHaa BOAOPOZA, €ro
OKMC/IMTe/TbHbIe CBOMCTBA B peakluu C Tuzipokcusom kenesa(ll) u BocctaHoBUTeIbHbIE — B
peakLM C KUCIbIM pacTBOPOM MepMaHraHaTa Kanus. ['opeHue cepbl. B3armopelicTBue cepbl
C MeTa/UylaMM: alOMHHUEM, LIMHKOM, >kejne3oMm. [losmyueHue cepoBojopoja U
CepoBO/IOPOIHOM KHCJIOTHL. [lOKa3aTenbCTBO Haiuuusg  CyabGUJ-MOHA B pacTBOpe.
KauecTBeHHble peakijud Ha CyJbpuUT-aHMOHBLI. CBOMCTBA CepHOM KUCIOThI. KauecTBeHHbIe
peakuyu Ha CyabGUT- U cyabdaT-aHuoOHbl. (Cxema TPOMBILIJIEHHOW YyCTaHOBKU
(pakLMOHHON  MeperoHKU Bo3Ayxa. llomyueHue U pas/io)KeHWe XJ0pUZa aMMOHHUS.
KauecTBeHHasi peakijdss Ha UOH aMMoHus1. [lonyueHne okcuza azota(lV) B peakijuu meau c
KOHLIEHTPUPOBAHHOW a30THOM KMC/I0TOW. B3aumogeiictBue okcuza azota(lV) c Bopoid.
PasnoxkeHue HUTpaTa HaTpus, ropeHue uépHoro nopoxa. ['openue ¢ocdopa, pacTBopeHue
okcyzga ¢ochopa(V) B Boge. KauecTBeHHasi peakuus Ha ¢ocdar-aHuoH. Komnekiys
MUHepaTbHbIX  yAoOpeHuil. Kosnekijus 1pu-  POAHBIX  COeAWHEHWM  yryepoja.
Kpucranmvueckue peméTkd anMasa W rpadura. Azcopbuus okcuga  azota(lV)
aKTUBHUPOBaHHBIM yrjém. BoccranoBnenve okcupa meau(Il) yrném. O3HakomieHue C
KOJUTeKLIMel TIpUPOJHBbIX CWIMKATOB W MPOAYKI[MeM CHUJUKATHOW TIPOMBIIIJIEHHOCTH.
[TonyyeHre KpeMHHEBOM KHC/IO- Tbl B3aMMO/EMCTBUEM pacTBOpa CU/IMKAaTa HATpusi C
CUbHOM KHC/IOTOU. Pac- TBOpeHHe KpeMHHEeBOW KMUCIOTbI B IIENIOUM M pas3jioykeHHe TIpU
HarpeBaHUM.

JIaboparopHble onbIThl. KauecTBeHHbIe peaklMM Ha rajaoreHuzl-MoHbl. O3HaKoMJIeHHe
C KOJUIeKLiel NMpUPOJHBIX coeluHeHUl cepbl. KauecTBeHHasi peakijdsi Ha CyJ/b(aT-aHUOH.
[TonyueHue yryieKMc/aoro rasa (peakiydeil Mpamopa C COMSIHOW KWCJIOTOM) W UCCcaefoBaHUe
ero CBOMCTB. KauecTBeHHasi peakiusi Ha KapOOHAaT-aHUOH.

IIpakTnueckas pabora 8. IlosyueHre OKCHIOB HEMETAa/lJIOB W UCC/Ie[OBaHUE WX
CBOMCTB.

IIpakTHyeckas padora 9. [TonydeHre ra3oB U HUCCAeOBaHHE UX CBOWCTB.

Memanani (16 uacos)

IJenouHble memannbi. Ilo/O)KeHUe 1IeJIOYHBIX METa/VIOB B TEPUOJAUYECKOU CHUCTeMe
s/emeHTOB /[I. V1. MeHngeneeBa. CTpoeHHe aTOMOB IIIeJIOYHBIX MeTaslJIOB, 3aKOHOMEPHOCTHU
M3MeHeHUs] UX (U3MYeCKUX U XMMHUUeCKHUX CBOMCTB B 3aBUCHMMOCTH OT aTOMHOI'O HOMepa
(u3MeHeHMe TIJIOTHOCTH, TeMIlepaTyp TI/laB/ieHUs] U KUTIeHHs, B3auMO/IeHCTBHUe C BOJOM).
EpuHuuHble, ocobeHHbIe U 001I1e CBOMCTBA II[e/IOUHBIX META/VIOB B PeaKLUsIX C KUC/IOPOIOM
U [pyrMMH HeMeTa//laMM, >KUAKWM aMMHakKoM, OpraHM4eCKUMU U HeopraHu4eCcKUMU
Kuc/goTaMu. HaxoxxpeHuve 11je/I0UHbIX MeTasljIoB B TIPUPOJE, UX IOJyyeHHe U NpHUMeHEeHHUe.
[TonyueHve M CBOMCTBA OKCHJOB ILIeJ0YHbIX MeTa/uioB. Illénoum, uX CBOWCTBA M
npuMeHeHue. CO/M 1IeJI0YHBIX MeTaslJIOB, UX MpeJCTaBUTe/A U 3HaueHUe.

Memannbi IB-epynnbi: Medb u cepebpo. CTpoeHre aTOMOB Meiu U cepeOpa. dusnyeckue
U XUMHUYECKHe CBOWCTBA META/VIOB, WX TIOJlydeHWe W TIpuMeHeHHWe. HaxoxxieHue menu U
cepebpa B ripupojie. CBOWCTBAa M TNIPUMEHEHHEe Ba)kKHeU- X coefHeHuH: okcuaoB meau(l)
u (IT), okcuga cepebpa(l), coneii megu(Il) (xnopun u cynbdar), coneii cepedbpa(l) (dbropup,
HUTpaT, XpoMarT, alleTar).

Bepunnuti, mazHuilli u ujesnouHo3emenbHble memamibl. [lono)keHve B INepuOAUYECKOMN
cucteme »sneMmeHtoB [I. WM. Menpgeneea. CrpoeHue aromoB MeTauioB [IA-rpymnmsl.
Haxoxxzpenue B mipupoje, rojydeHue, (usryeckrue U XMMHUUeCKHe CBOMCTBA, NMpUMeHeHHe
1[eJIOUHO3eMe/IbHbIX MeTa/lJIOB M UX Ba)KHEUIINX CcoefuHeHWH (OKCHJO0B, TMAPOKCHUIOB U
costeii). BpemeHHast M OCTOsTHHAs XKECTKOCTH BO/IbI, CTIOCOOBI eé ycTpaHeHUs. IOHUTHI.

Hunk. IlonoxkeHWe B nepuoAuyeckoil cucreMe snemeHtoB [I. W. MeHgeneeBa.
CtpoeHue atoma, (u3HuUeCKWe W XMMUUeCKUe CBOMCTBa LIMHKAa. HaxoxkjeHuwe B npupoje,
IojlyyeHre W TNpuMeHeHue LMHKA. OKCHZ, THUAPOKCHJ, M COMM LIMHKA: WX CBOMCTBA U
IIpUMeHeHue.



AmomuHutl. TlonoxkeHve B nepuojuueckon cucreMme 3nemeHToB [I. U. MeHzeneeBa.
CtpoeHue aToMa, (pu3nuecKre U XUMUYeCKHe CBOMCTBA a/lltoMUHUs. HaxokieHue B rpupo/je,
To/Iy4yeHre U NpuMeHeHUe anmroMuHusA. OKCHJ, TUAPOKCHUJ U COJIU aJFOMHHUS, B KOTOPBIX
a/lIOMMHMM HaxXxOZMTCS B BUJe KaTHOHA, W amomuHaThl. CBOMCTBA U NpHUMeHeHHe
HeopraHM4eCcKux CcoeJMHeHUM amroMUHuA. OpraHuyeckye CoeJMHeHUs! alTFOMUHUS.

Xpom. TlonokeHue B mMepuojuueckoidl cucteme sneMeHToB [. WM. MeHeneeBa.
CtpoeHue aToMa, (u3nyeckue M XUMHUeCKHe CBOMCTBa Xpoma. HaxoxkzeHue B NpUpoO/e,
rnojiyyeHHe U TIpuMeHeHWe Xpoma. CBOMCTBa, TOyueHHMe M NpPUMEHeHHe BaKHeMIINX
CcoeJMHEeHUs XpOMa: OKCUIOB UM TMIAPOKCUJOB, [IUXPOMAaTOB M XPOMAaTOB I[e/JI0YHBIX
MeTa/lJIOB. 3aBUCUMOCTh KHC/IOTHO-OCHOBHBIX CBOWMCTB OKCH/IOB U THAPOKCH/IOB XpOMa OT
CTelleHUW ero OKMUCJIeHUs. Xpomarel U JUXpPOMaThl, HUX B3aWMHble [epexojbl U
OKHUCJIUTEeIbHbIE CBOMCTBA.

Mapeaney. TlosiokeHue B TepuoJuUueckoi cucteme ssemeHTOoB [I. V. MeHgeneeBa.
CtpoeHue aToMa, (pH3rUeCcKre U XUMHUUeCcKre CBOMCTBa MapraHiia. Ha- xokieHue B nmpupo/e,
MoJ/iyueHWe W TIpUMeHeHWe MapraHua. IlosiyueHue, CBOWCTBAa W NPUMEHEHHE Ba)KHEUIINX
COeIMHeHWM MapraHija: OKCUO0B, TMAPOKCU/OB, COJIed C pa3/IMUHOM CTEereHbI0 OKHUC/IeHUS
Mapradija. Cosu mapradija(VII), 3aBUCUMOCTb WX OKMCJIWUTETbHBIX CBOWCTB OT Cpelbl
pacTBopa.

XKene3zo. TlonoxkeHue B TiepuoAuueckor cucrteme 3jemeHTtoB [I. WM. MeHpeneeBa.
CrtpoeHue atoma, pusnueckre U XUMHUUYeCKHe CBOMCTBA >kesie3a. Ha- xoxzeHue B MpUpo/e,
rnojiyyeHve (UyryH, CTajib) U TpUMeHeHUe >kese3a. [losiyueHue, CBOWCTBa U TIpUMeHEHHe
BakHelmx coeauHenui xkene3a(ll) u (III): okcupgos, rugpoKCcUAOB, coseil. KoMriekcHbie
coeZlHeHMsI Kese3a.

Hemoncrpanuu. OO6pasipl IIeJIOYHBIX MeTa/uioB. B3auMogelCTBHe — IIe/IOUHBIX
MeTaJIJIOB C BOZOU. Peakiiusi OKpallliBaHUSI TJIAMEHH COJISIMH IIe/IOUHBIX MeTasutoB. OOpa3sisl
MeTa/yioB [IA-rpynmel. B3aumogeiicTBrue Kanbliusg C BOAOUW. ['opeHuWe marHusi B BOJe U
TBEpAOM yriekKuciom rase. KauecTBeHHble peakl|MM Ha KaTHOHbI MarHusi, KasbLius,
Oapusi. Peakiuy OKpalllMBaHWSl TUIaMeHM COJiAMH MeTtauioB IIA-rpyrmbel.  [TosyueHue
JKECTKOM BOJABI M yCTpaHeHUe eé >XEcTKoCcTu. [losyueHue U UccC/iefOBaHUE CBOMCTB
rugpokcuaa xpoma(lll). OxkucnurenbHble CBOMCTBA Auxpomara Kanausg. OKuc/IuTesbHbIe
CBOMCTBAa MepMaHraHara Kasusl.

JlabopaTropHble ombIThl. KauecTBeHHble peaklMM Ha KAaTUOHBI Meau U cepebpa.
[TonyueHve U WcciefoBaHWe CBOMCTB TMAPOKCHJA LIMHKA. B3avMogelcTBUe amtOMUHUS C
pacTBOpaMu KUCJIOT U 1jenodeit. [TosiyueHre M M3ydyeHre CBOMCTB T'MJPOKCHUAA aJTFOMHHUS.
Konnekuusi >kene3ocofepXkallux pyZl, uyryHa W cTaad. [losyuyeHWe HepacTBOPHUMBbIX
TUJIPOKCUZIOB ’Kejie3a U Hu3yueHHMe uxX CBOWCTB. [losiyueHue KOMILIEKCHBIX COeJUHEeHUM
Kesesa.

IlpakTuueckasa pabora 10. Pemenne SKCIiepUMEHTANbHBIX 3a7ad [0 Teme
«ITonmyuenue coefuHeHUN MeTa/VIOB U UCC/IelOBaHUe UX CBOUCTB».

ITpakTueckast pa6ora 11. PellleHWe 5SKCIepUMeHTaNbHBIX 3a/au [0 TeMaM
«Metanns» U «HemeTtannbi».



Ilranupyemble pe3y/IbTaThl 0CBOCHHS YUe0HOT0 mpegMeTa « XHMHUsI».
JIMYHOCTHBIE pe3y/IbTaThl

1) B 11eHHOCTHO-OpHWEHTAUMOHHOM cdepe — OCO3HaHWe CBOed 3STHUYECKOM
MIPUHAMJIE)KHOCTH, TIATPUOTU3M, UYBCTBO TOPAOCTH 3a POCCHUHCKYIO XHUMHUUECKYI0 HayKy;
dbopMUpoBaHUe YBa)kKeHHsI K DPYCCKOMY $3bIKy KaK TOCyJapCTBeHHOMY sI3bIKy Poccuiickoi
®defiepaliviy, SIBJISIOIIEMYCSI OCHOBOM POCCUMCKONW HAEHTUUHOCTH U TJIaBHbIM (haKTOpPOM
HaIMOHA/ILHOTO CaMoOoTIpe/ie/ieHs; yCBOeHHWe oOIijeuesioBeueCcKuX LeHHOCTel, TOJepaHTHOrO
TOBe/IeHNsT B TIOJIUKYJIbTYPDHOM MUpPe; TOTOBHOCTb M CIOCOOHOCTH BECTH [AWANOr C JAPYTMMHU
JIFO/IbMH, IOCTUTAaTh B HEM B3aMMOIIOHWMAaHUs, HaXOAWUTh OOIIMe Led U COTPYAHUYATh /s UX
JIOCTYDKEHUS,

2) B TpyHAoBoM chepe — dopMUpoBaHUe yBa)KeHUsI K TPYAY, TPYJOBBIM AOCTHXKEHUSIM,
noOpocoBeCcTHOE, OTBETCTBEHHOE W TBOPUECKOe OTHOLIeHWe K pasHbIM BHAAM TPY/OBOM
JlesiTeIbHOCTH; TOTOBHOCTh K OCO3HAaHHOMY BBIOODY Jla/ibHeliIeit oOpa3oBareibHON TPAaeKTOPUU B
BBICIIIEH 111KOJIe, B KOTOPOM XUMUS SIB/ISIETCS] MPOMUIHMPYIOIIel AUCLIUTIMHOM;

3) B mo3HaBaTe/JbHOW (KOTHUTUBHOM, WHTE/EeKTyalbHOW) cdepe — yMeHHe YIIpaBJsiTh
CBOel TI03HaBaTeNbHON [esITeTbHOCTbI0, TOTOBHOCTH U CIIOCOOHOCTb K CaMOpa3BUTHIO U
camMoo0pa30BaHUI0 Ha TIPOTS)KEHUM BCeM >KW3HH, CO3HaTe/JbHOe OTHOLIeHHe K HelpepbiBHOMY
00pa30oBaHUI0 KakK YCJIOBHIO YCIelHOW MpodecCcUoHalbHOM U 0OIeCTBeHHOW [esiTe/TbHOCTH,
(opMHUpOBaHMe HABHIKOB SKCIIEPUMEHTA/TbHON U HCC/Ie[j0BaTe/IbCKOM /esTeIbHOCTH, yuacTre B
nyO/MYHOM Tpe/iCTaB/IeHUM De3y/bTaTOB CaMOCTOSITe/IbHOM TI03HaBaTe/NbHON [1esiTe/IbHOCTH,
yuacTve B TIPOGUWIBHBIX OJMMITMA/IaX pas/IMyHO TO YPOBHSI B COOTBETCTBUHM C >KeJaeMbIMHU
pe3y/nbTaTaMU U aJleKBaTHOW caMO OLIeHKOM; B/laZieHue J0CTOBepHOM MHbopMaljueii o repeioBbIX
JIOCTVDKEHUSIX U OTKPBITHSIX MUPOBOM U 0TeUeCTBEHHOM HayKU B 00/1aCcTh XUMUM; (HOpMHUPOBaHUe
9KOJIOTUUECKOW KYJIbTYpPbI, O€pPe)KHOTO OTHOIIEHHWS K POJHOW 3emsie, TIPUPOJAHBIM OGoraTcTBaM
Poccun u wmupa, ¢opMHpoOBaHHE yMEHMM U HaBBIKOB pa3yMHOrO MPUPOJOI0/Ib30BaHuUS,
HeTepnyMoe OTHOLIeHWe K JeMCTBUSIM, TPUHOCSIIMM BpeZ 3KOJIOTWU; MPHOOpeTeHHe OIbiTa
5K0JIOTrO-HarpaB/IeHHOM J1eaTeTbHOCTH;

4) B cdepe 3m0poBbecOepexeHUs] — TIPUHATHE W peayk3alisi LIeHHOCTed 3/I0pOBOTO U
6e3oracHoro obpasa »KHU3HU, HEeMpUsITHe BPeJHBIX MPUBLIUEK (KypeHUe, yroTpeOieHre anKoroJis
Y HADKOTHKOB); COOJTIOZIeHre TIPaBWJI TEXHUKU 06e301acHOCTH B Tipoliecce paboThl C XUMUYeCKUMU
BellleCTBaMH, MaTeprasiaMU B lJabopaTopuy U Ha TIPOU3BO/ICTBeE.

MeTaHPEJI[METHbIe P€3y/IbTdThbI

1) TlpumeHeHHe OCHOBHBIX METOZOB TI03HaHUS (CHCTeMHO-MHGOPMAL[MOHHBIN aHa/u3,
HaOmo/ieHre, W3MepeHue, TIpPOBe/leHHe JKCIIePUMeHTa, MO/eMpOBaHe, WCC/Ie0BaTeNbCKast
JleATe/IbHOCTB) /1JIs1 U3YUeHUs1 OKPY>Katolllen 1elCTBUTE/IbHOCTH;

2) WCIO/b30BaHME OCHOBHBIX WHTe/IEKTYaabHbIX Orepaiuil: (opMy/JMpOBaHUsl TUIIOTe3,
aHanM3a U CHMHTe3a, CpPaBHEHHUs W CUCTeMaTu3alid, 0000lieHrs] 1 KOHKpeTH3al|iH, BbIsB/IEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3el, B TOM UMCJIe TIOUCK aHajIoroB;

3) no3HaHWe 00BHEKTOB OKPY’KaroIllero Mupa oT 0011[ero uepe3 0CoOeHHOe K eMHUYHOMY;



4) TeHepUpOBaHUe UJiel 1 OTipe/iesieHre CPe/ICTB, He0OXOAUMBIX /ISl UX peaTu3aliyiu;

5) ompezeneHue Tefied W 3aau JeSTeTBHOCTH, BBIOOD CpeJCTB peanu3aliud 1ejid |
TpUMEHEeHHs UX Ha MPaKTHKe;

6) ucrnosib30BaHME DA3/IWYHBIX MCTOYHUKOB [JIsl TIOJMyueHUs: XUMUUYeCKOW HUH(OpMaLuu,
MOHMMaHWe 3aBUCUMOCTU cojilepXaHusi U (GOpMbl TpeAcTaBAeHus1 UH(POpMaluh OT Liesieil
KOMMYHHUKALMM U aJjpecara;

7) yMeHHWe TIDOAYKTHMBHO OOIIAaThCS W B3aUMOJENCTBOBaTb B TMPOLieCCe COBMECTHOU
JlesITe/TbHOCTH, YUUTBHIBATh TIO3ULIMHU [IPYTUX YUACTHUKOB ZleATeIbHOCTH, 3((eKTUBHO pa3pellaTh
KOH(QJIMKTBI;

8) TrOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITe/IbHOM HHGOPMAaIMOHHO-TI03HABaTeTbHON
JlesiTe/IbHOCTH, BK/IHOYasi YMeHHe OpHMeHTHPOBaThCsl B pa3/MUHBIX WMCTOUHUKAxX WHOpMaluy,
KPUTHUECKU OlIeHWBaTh W HWHTEpPIIPeTUpPOBaTh HWHGOpPMAIMIO, T0/lyuaeMyl0 W3 Ppa3/MUHbIX
HWCTOYHUKOB;

9) yMeHMe UCII0/Ib30BaTh CPeACTBa UH(OPMALMOHHBIX M KOMMYHHKAIL[MOHHBIX TeXHOJIOTHM
[UIsl pellleHrs] KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3al[MOHHBIX 3a7lau C COOJI0fieHreM
TpeOOBaHMI SPrOHOMMKH, TeXHUKH 0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHusi, TIPaBOBbIX U
3TUYeCKUX HOPM, HOPM MH(POPMAIJMOHHOW 0e301acHOCTY;

10) BnageHue sI3bIKOBBIMU CPeACTBaMU (BKJItOUAsH SI3bIK XUMUW) — YMeHHe SICHO, JIOTUUHO U
TOUHO W3/1araTb CBOK TOYKY 3pEHHs, MCMO/b30BaTh a/|eKBAaTHbIE SI3bIKOBbIE CPEACTBA, B TOM
yKc/ie ¥ CUMBOJIbHBIE (XUMHUYeCKre 3HaKu, OpMYJibl U YPaBHEHHs).

IIpeameTHbIe pe3yIbTaThl
BBINyCKHUK HAYYUTCS:

— pacKphIBaTh Ha MpUMepax poJib XUMUU B (POPMUPOBAHUM COBPEMEHHOM HayYHOU KapTHHbI
MUpa U B NPAKTUUECKOM [esTe/JbHOCTH Yel0BeKa, B3aUMOCBS3b MeXAY XUMHed U [IpYTUMU
eCTeCTBeHHbIMU HayKaMU;

— WUIIOCTPUPOBaTh Ha IpUMepax CTaHOBJIEHME W 3BOJIIOLMI0 OpPraHUYecKod XUMHMU Kak
HayK{ Ha pa3/IMuHbIX UCTOPUUYECKUX 3Tarax eé pasBUTHS;

— YCTaHAaBJ/IMBATb IMPUUYKMHHO-C/I€ACTBEHHEIE CBA3W MEXAY CTPOE€HHEM daTOMOB XHMMHUUECKHX
3JIEMEHTOB U IMepruogn4eCKruM U3MEeHEHUEM CBOMCTB XMMHUUECKUX 3JIEMEHTOB U HX COG,Z[I/IHEHI/II‘/JI B
COOTBETCTBUHU C I10J/I0KEeHHEM XHUMHWUYeCKHUX 3/1eMeHTOB B HepHOﬂHHECKOﬁ cucreme,

— dHa/IM3UPOBATH COCTaB, CTPOEHUE U CBOMCTBa BeleCTB, IMMPpUMeEHAS IM0JI0KEHUS OCHOBHBIX
XUMHUUYeCKHUX TEOpHﬁZ XUMHNUYECKOI'0 CTPOEHHsA OpraHUYeCKHUX COE,E[I/IHEHI/Iﬁ A. M. BYTHEPOBa,
CTPO€HHUSA aTOMad, XUMHUEeCKOH CBA3H, BHEKTPOHHTHQECKOﬁ ArCCOoLMali KMC/IOT U OCHOBaHHﬁ;

— YCTaHaB/IMBATb TIPUYHWHHO-C/IEACTBEHHBIE CBSA3U MEXAY CBOMCTBAMU BelecTBa, e€ro
COCTaBOM U CTPOEHHEM;

— TPUMEHATh TpaBWIa MeXYHapOoJHOM CHCTeMaTU4YeCKOM HOMEHK/IATypbl Kak CpeZCcTBa
pasnnyeHus U WeHTU(UKALMK BelecTB 110 UX COCTaBy U CTPOEHMIO;



— COCTaBJ/ISAATb MOJIEKYJ/ISIPHbIE U CTPYKTYpHbIe ()OPMYJibl HEOPraHUUeCKUX W OpraHUueCcKUx
Bell[eCTB KaK HOCUTesiel nH(GOpMalliy O CTPOEHUH Bell[eCTBa, ero CBONCTBaX U TIPUHA/IeKHOCTU
K OTpe/ie/IeHHOMY KJ1acCy COeJUHeHHUU;

— O0OBSICHATH TIPUPOZAy W CrocoObl 00pa3oBaHMs XUMUYECKOW CBSI3H: KOBAJIEHTHOM
(MonsipHOM, HeNoJIIPHOM), WMOHHOM, MeTa/VInueCcKoW, BOJJOPOAHOM C 1ielbl0  OIpe/ie/ieHus
XUMHUUECKON aKTUBHOCTHU BEIL|eCTB;

— XdPdKTe€pHU30BaTb (1)I/I3I/I‘JGCKI/IG CBOMCTBa HeOpraHNM4eCkKnux M OpraHUYeCKHUX BeIleCTB,
YCTaHaBJ/IMBATb 3dBUCHUMOCTDb (1)H3I/IIIECKI/IX CBOMCTB OT THIIa KpHCTaHHHHECKOﬁ PEeLIeTKH;

— XdPdAKTe€PU30BATb 3dKOHOMEDHOCTHU M3MEHEHUA XUMHNUYECKHX CBOMCTB MPOCTBIX BeIEeCTB,
BOOOPOAHBIX COEAHHEHHﬁ, BBICHIMX OKCHAOB U THAPOKCHOB;

— TIPUBO/JUTH TIPUMeEPbl XUMUUYECKUX PEaKLIUH, PaCKPBIBAIOLIMX XapaKTepHbIEe XMMHUUECKHe
CBOMCTBAa HEOPraHMUYECKUX U OPraHMYeCKUX BEILIeCTB C 1[e/IbI0 UX UeHTU(UKALMU U 00bsCHEHUS
00J1acTV IpUMEeHeHNs;

— Onpeaendars MeXaHW3M peadakKliii B 3aBUCHMMOCTH OT YCJIOBI/Iﬁ eé rnposeaeHuda H
MPOrHO3UPOBATh IIPOTEKaHHE XUMHUYECKOH pe€akliiid Ha OCHOBE€ THIIA XUMHUYECKOU CBSI3U M
dKTMBHOCTHU p€AareHTOB;

— yCTaHaB/MBATh 3aBUCHMOCTh PeaKLMOHHOM CIIOCOOHOCTU OpraHMuYecKuX COeJuHeHUN OT
B3aMMHOI'0 BJIMSIHUSI aTOMOB B MOJIEKYJIax C Lie/ibi0 IPOrHO3MPOBAHUS MPOYKTOB peakiuy;

— yCTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTU XMMHUUYECKOW peakliy U CMeleHUs] XUMUUeCKOro
pPaBHOBECHS OT Pa3/IMUHBIX (PAKTOPOB C Lie/Ibl0 OrpeZie/ieHus] ONTUMAaJIbHBIX YC/I0BUI MPOTEKaHKs
XUMHUYECKHX TIPOLIeCCOB;

— YCTaHaB/IMBATb T'€HETUUECKYIO CBA3b MEXY K/IdCCAMU HEOPraHU4YeCKUX W OPTrdHUYEeCKUX
BellecTB uid 000CHOBaHMsA HpHHL{HHHaJ’ILHDﬁ BO3MOXHOCTH TI0JIYyUY€HHSI HEOPIdHUYECKUX U
OpraHn4ecKux COE,E[I/IHEHI/Iﬁ 3daJdHHOI'O COCTaBa U CTPOEHUS;

— TopbWpaTh peareHTHl W YCJAOBUSL PpeaKkLUWi, OmpefensiTh TPOAYKTHl Peakiuy,
TMO3BOJISIIOIINX PeasiM30BaTh 1a00paTOPHbIE W TIPOMBIIIJIEHHBIE CIIOCOOBI TTOTYyYeHHUs] BaXKHEUIIINX
HeOpraHWYeCKHUX U OpraHu4eCcKUX BelecTs;

— ompeJieNiITh XapakTep CpeJbl B pe3yJbTaTe TWAPO/KU3a HeOPraHM4eCKUX M OpraHUuecKrux
Bell[eCTB, TMPUBOAUTbL TpHMMepbl THMAPOJM3a BeleCTB B T[IOBCEJHEBHOW >KW3HU ue0BeKa,
Oronornyeckux 0OMeHHBIX TIPOLIeCCAaX Y TIPOMBIIIJIEHHOCTH;

— TIpUBOJWUTL TIpUMEPBLI OKHUC/IMTE/JIbHO-BOCCTaHOBUTE/IBHBIX peaKLII/Iﬁ B IIpuUpojJe,
IMPOM3BOACTBEHHBIX IIPOLIeCCAX U XKU3HeAeATe/ITbHOCTH OPraHrM3MOB;

— 000CHOBLIBAThH MPpakTUUeCKoe MCII0/Ib30BdHWE HEOPraHUYECKUX U OPraHUYeCKHX BELeCTB
B IIPOMBILIJIEHHOCTHU U 6bITy;

— BBIOJHATb XUMWYECKWH  9SKCTIEPUMEHT TI0  PAClo3HaBaHUIO U TIO/IyYeHHI0
HEOPraHWYeCKUX W OPraHMUYecKUX BEILeCTB pa3HbIX KIACCOB B COOTBETCTBUU C IPABUIAMH U
niprémMamu Ge30racHOM paboThI C XMMHUECKUMU BelljeCTBaMH ¥ 1ab0paTOPHBIM 000pyI0BaHHEM;



— Ha OCHOBe XUMWUUeCKWX (OpMyn U ypaBHEHMM peakiuil TPOBOAUTbH DPACuéT:
MOJIeKY/ISIpHOW (hOpMyJ/ibl OpPraHWYeCcKOro BelllecTBa MO ero TUIOTHOCTH U MacCOBBIM [I0JISIM
37IEMEHTOB, BXOJSIIMX B €ro COCTaB, WM MO MPOAYKTaM CrOpaHHs; MacCOBOM 01U (MaccChl)
XUMUYECKOTO COeZIMHEHUS B CMeCH; Macchl (00bEMa, KOJIMUeCTBa BEIlleCTBa) MPOAYKTOB PeaKIIHH,
€CJTU O/THO U3 BEIeCTB JJaHO B U30bITKe (MMeeT IMPUMECH); MaCCOBOM MM 00BEMHOM JJ0/TM BBIXO/1a
MPOAYyKTa peakldd OT TeOPeTHUeCKU BO3MOYKHOTO; TeIioBOro 3ddeKra peakiuu; 0O0bEMHBIX
OTHOIIIEHUH T'a30B MPU XUMHUECKUX PeakIusax; Macchl (00bEMa, KOIMUeCTBa BeIlleCcTBa) MPOAYKTa
peakiuM, ec/u OJHO W3 BeIlecTB [aHO B BHJe pacTBOpa C OMNpeJeéHHOM MacCOBOM Joyel
PacTBOPEHHOTIO BeleCTBa;

— WCIO/b30BaTh METOAbI HAy4YHOTO TIO3HAHWS: aHa/lu3, CHHTe3, MOJeIMpPOBaHue
XUMHUUECKMX TIPOLIECCOB W SIBJIEHWH TIPW pelleHnH y4eOHO-MCC/ieoBaTe/bCKUX 3afiad 110
M3yUYeHHIO CBOMCTB, CII0COO0B TIOTyUeHHsI U paclio3HaBaHUsI OPraHUUYeCKUX BeIeCTB;

— TIpUMEHSITh TMpaBWia 0e30macHOr0 oOpalleHus C eJKUMH, TOPIOUMMH W TOKCHUUHBIMHU
BeIIleCTBaMH, CPe/ICTBAMU OBITOBOM XMMUU;

— OCYLIEeCTB/ATh TOUCK XMMHYECKOW HH(OpMalWy T0 Ha3BaHUSM, HJeHTU(UKaTopam,
CTPYKTYPHBIM (pOpMYyJiaM BeIlleCTB;

— KPUTHWYECKH OIleHMBAaTb W UHTEPIPeTHPOBaTh XUMHUECKYI0 WH(OPMaIUi0 B Cpe/CTBax
MaccoBoi uHpopMalu, pecypcax WHTepHeTa, HayYHO-TIOMY/SIPHBIX CTAThsIX C TOUKU 3peHus
€CTeCTBeHHO-HayYHOW KODPeKTHOCTU B Ie/isiX BbISAB/I€HUS OIIMOOYHBIX CYXXAEHUH U
(hopMUpoBaHUst COOCTBEHHOM MO3ULUH;

— yCTaHaB/IMBaTh B3aMMOCBS3U MeX/y (akTaMy U Teopuvel, MPUUMHON U C/leICTBUEM TIpU
aHam3e TIPOO/IEMHBIX CUTyaliii W OOOCHOBAaHWM TPUHUMAEMbIX pEIIeHW Ha OCHOBe
XUMHUUECKUX 3HaHWUM;

— TIPe/ICTABJIATDb IMyTH pelleHus ry100anbHbIX MpobeM, CTOSIIUX TIepe] Ye0BeuecTBOM, U
NepCrieKTUBHbIE HarpaB/ieHUsl pa3BUTUS XMMUUECKMX TEeXHOJIOTWH, B TOM UHMC/Ie TeXHOJOTMd
CO3[IaHUST COBPEMEHHBIX MaTepyajioB C pa3/MYHbIMU CBOWCTBAMH, 3HaThb BO300HOBIISEMbIE
WCTOUHHKH CBIPbSI ¥ CITOCOOBI YTUIM3AL[UH ITPOMBILUIEHHBIX ¥ OBITOBBIX OTXO/IOB.

BBIHYCKHI/IK MOJIyUHUT BO3MOXHOCTb HAYUHUTBHCA:

— q)OpMy'JII/IPOBaTB Lejb HCC/IeN0BdHHWA, BBIABUIdTb M SKCII€EPUMEHTA/IbHO TIDOBEPATH
TUIIOTEe3bl 0 XUMHUYECKUX CBOMCTBAX BellleCTB Ha OCHOBE€ HMX COCTdBd U CTPOE€HHS, O CriocoOHOCTH
BeIlleCTB BCTYIAaTb B XUMHUUECKHWE DeaKLMK, O XdpaKTepe U IPOAYKTaX XUMHWUYECKUX peaKuHﬁ;

— CaMOCTOSITe/ILHO TJIAaHUPOBATh M MPOBOJUTH XUMHUUECKHE SKCIIEPUMEHTHI C COOTI0/IeHreM
nipaBu/1 Ge3omacHol paboThI C BelljecTBaMM U J1ab0paTOpHBIM 000pyJ0BaHHEM;

— HHTEPIIPETUPOBATL [AdHHbIE O COCTdBe€ M CTPOEHHH BeELECTB, IMOJJYUE€HHBIE C ITOMOILBIHO
COBpPpEMEHHBIX Cl)I/IBI/IKO-XI/IMI/ILIECKI/IX MeTO/O0B;

— OIMCBhIBaTh COCTOSIHWE 3JIEKTPOHA B aTOMeé Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MeXaHWUYeCKHX TPeZCTaB/IeHUH O CTPOHUH aToMa [ijisi 0ObsICHEHUsI Pe3y/IbTaTOB CITeKTPAIbHOTO
aHa/in3a BeILeCTB;



— XapakTepu30BaTb PpOJib a30TOCOZEp)KalllUX TeTepoLUKINUeCKUX COeJUHEeHUH U
HYK/IEMHOBBIX KMC/IOT KaK BXXKHEHIIINX OMOIOTHUYeCKH aKTUBHBIX BEIeCTB;

— IIPOTrHO3MPOBATE BO3MOXXHOCTE IMMPOTEKAHWA OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKqu/i,
JIeXKallX B OCHOBE TIPUPOJHBIX W IMPOM3BOACTBEHHLIX ITPOLIECCOB.

TemaTuueckoe IVIdHUPOBAaHHUE

Tema KosnyecTrBo yacos
10 knacc

HauanbHble MOHATHS OPraHUYeCcKou 13 yacos
XUMUU

IIpenesbHbIe YI1€BOAOPO/bL 5 vacos

HerpezienbHble yriieBoZ0pobl 13 vacoB

ApomaTuyeckue yrjieBoJopo/bl 7 4acoB

[IpyipoiHBIe UCTOUHUKHU YI/IEBOL0PO OB 5 vacosB

['ugpokcuncogepykaliye OpraHuueckKue 11 yacos
BelleCTBa

Asbzieruibl ¥ KeTOHbI 7 4acoB

I'mapokcuncofepkaiiye opraHuuyeckue 13 yacos

BelleCTBa KUCJ/IOTBI U UX MTPOU3BOJHLIE

YTr1eBoibl 10 yacoB
A3zoTocozepikalie opraHuyeckKue 15 vacos
COeJJTHeHUs
Pe3eps 2 yaca
11 knacc
Crtpoenue atoma. Ileprosrueckuii 3aKoH 10 yacoB

U riepyuoguryecKas CUCTeMd XUMHUYEeCKUX

snemenToB [l. . MenpeneeBa

Xumuryeckas CBsi3b M CTPOeHUe BellleCTBa 10 yacos

IicriepcHble CUCTEMBI M paCTBOPBI 9 vacos

XUMHUUeCKue peakLy 9 yacos




XHUMHUUeCKUe peakijuy B pacTBOpax 12 yacos

OKuCIMTeTIbHO-BOCCTAHOBUTE/IbHbIE 9 vacos
TIPOLIeCChI

HemeTtanbi 23 vaca

Metanbl 16 vacos

Peseps 4 yaca

OnucaHne yue0HO-MeTOJUUECKOT0 00ecrieueHusi 00pa30BaTe/ILHOIO MpoLecca mno
npeamery «XuUMHUA»

YMK «Xumug. 10 kmace»:

1. Xumus. 10 kmacc. Yuebuuk: yrny0o. ypoBenb (aBTopel O. C. Tabpuensn, U. T.
OctpoymoB, C. A. Cnaikos).

2. Metozanueckoe mocobuve [t yuuTesisi K 3aBepIIEHHON MpeJMeTHOH JMHUH yueOHUKOB O.
C. T'abpuensiHa u ap. «Xumwus. 10 kmace», «Xumus. 11 kmace». Y1iy6 EHHBINA YPOBeHb (aBTOPbI
O. C. T'abpuenss, . T'. Octpoymos, C. A. CragkoB).

3. Metoauueckue oypouHbie pekomeHarmu. 10 kiacc. Yriy6néHHbli ypoBeHb (aBTOpBI O.
C. I'abpuensn, U. I'. Octpoymos, A. H. JIéBkuH, C. A. CragkoB).

YMK «Xumug. 11 kmace»:

1. Xumus. 11 knacc. Yuebuuk: yrny0. ypoBenb (aBTopel O. C. TabpuensH, U. T.
OctpoymoB, A. H. JIéekuH, C. A. CnajikoB).

2. MeTozanueckoe mocobuve [yt yuuTesisi K 3aBepIIEHHON MpeJMeTHON JMHUHN yueOHUKOB O.
C. T'abpuensHa u ap. «Xumus. 10 kmacc», «Xumus. 11 kmace». Yrny6 néHHbIN ypoBeHb (aBTOPBI
O. C. I'abpuensn, U. T'. Octpoymos, C. A. Cnagkos).

3. Metonueckue noypouHble pekoMeHzanun. 11 kinacc. Yray6nénHeiid ypoBens (aBTopsl O.
C. Tabpuensx, 1. T. Octpoymos, A. H. JléBkuH, C. A. CnagkoB).Xumus. 8 Kmacc. YueOHUK
(aBToper O. C. T'abpuensiH, U.T'. Octpoymos, C. A. Cnagxos).



	Ароматические углеводороды (7 часов)
	Природные источники углеводородов (5 часов)
	Гидроксилсодержащие органические вещества (11 часов)
	Карбоновые кислоты. Понятие о карбоновых кислотах. Классификация карбоновых кислот: по природе углеводородного радикала, по числу карбоксильных групп. Электронное и пространственное строение карбоксильной группы. Карбоновые кислоты в природе. Гомологический ряд предельных одноосновных карбоновых кислот. Изомерия и номенклатура.
	Углеводы (10 часов)
	Азотосодержащие органические соединения (15 часов)
	Строение атома. Периодический закон и периодическая система химических элементов Д. И. Менделеева (10 часов)
	Химическая связь и строение вещества (10 часов)
	Дисперсные системы и растворы (9 часов)
	Химические реакции (9 часов)
	Окислительно-восстановительные процессы (9 часов)
	Неметаллы (23 часа)
	Металлы (16 часов)

