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1. Ilmanupyemble pe3yJabTaThl OCBOCHUA Y4eOHOI0 MpeaMeTa

B pe3yabrare u3yuyeHusi y4eOHOro mpeamera «XuMHS» HAa YpPOBHe
cpeaHero oouero 00pa3oBaHms:
BrinyckHMK HA 0230BOM YPOBHE HAYUMTCH:

— packpbiBaTh Ha MpPUMEpPAX pOJIb XUMHUH B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOU KapTHUHBI MUPA U B MIPAKTUYECKOU IEATEIIBHOCTH YEJIOBEKA;

— JIEMOHCTPUpPOBAaTh HAa MpHUMEpax B3aUMOCBSI3b MEXIYy XUMHUEH U JAPYTUMU
€CTECTBEHHBIMU HAYKAMU;

— pacKpbIBaThb Ha MpUMEpax TMOJOXKEHUS TEOPUH XHUMHUYECKOTO CTPOCHUS
A.M. bytneposa;

— mnoHuMath ¢uzndeckuit cmbica [lepuoanueckoro 3axona [I.M. Menneneera
U Ha €ro OCHOBE OOBSICHATH 3aBUCMMOCTH CBONCTB XUMHUYECKHUX JJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT JEKTPOHHOI'O CTPOCHUS ATOMOB;

— OOBACHATh NPHUYMHBI MHOroOOpa3usi BEUIECTB Ha OCHOBE OOMIIMX
IIPEICTABICHUN 00 UX COCTaBE U CTPOEHUMU;

— TPUMEHATH MpaBWIa CUCTEMATUYECKOM MEXKIYHApOJAHOM HOMEHKJIATYPbI
KaK CpEJCTBAa pA3jIMYCHHs] U WIACHTU(UKAIIMM BEHIECTB IO HUX COCTaBy U
CTPOEHHIO;

— COCTaBIIAITb MOJICKYJIIPHBIE M CTPYKTypHbIE (OPMYJIbl OPTraHUYECKHUX
BEIIECTB KaK HOCUTENEeW MHGOpMAIMK O CTPOCHHH BEIIECTBA, €ro CBOWCTBAX WU
MIPUHAJIEKHOCTH K OIPEAEIEHHOMY KJIACCy COEAUHEHN;

— XapakTepu30BaTh OPraHUYECKUE BEHIECTBA II0 COCTABY, CTPOCHUIO U
CBOMCTBaM, YCTAaHABIMBATh MPUUYUHHO-CIEJICTBEHHBIC CBSI3M MEXKAY JdaHHBIMU
XapaKTepUCTUKAMH BEUIECTBA;

— TPUBOAUTH NMPUMEPHl XUMUYECKUX PEAKIUN, PACKPBIBAIOIINX XapaKTEPHbBIC
CBOMCTBA TUIIWYHBIX MPEJICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB C IIEJBIO
uX ueHTU(PUKAIY 1 00BICHEHHS 001aCTH IPUMEHEHUS,

— TPOTHO3UPOBATH BO3MOXKHOCTh TIPOTEKAHMUS XHWMHYECKUX pEaKIUM Ha
OCHOBE 3HAaHMW O THUMAX XHWMHUYECKOW CBSI3M B MOJIEKyJaX pPEareéHTOB U HX
PEaKIMOHHOMN CITOCOOHOCTH;

— UCIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHMUM M XHUMHUYECKHUX CBOMCTBAX
BEIIECTB JIsi 0€30MMacCHOTO MPUMEHEHHUS B MPAKTHYECKOU JIeATeIbHOCTH,

— TOPUBOAUTH  MPUMEPHl  MPAKTUYECKOTO  HUCIOIb30BaHUS  MPOIAYKTOB
nepepaboTku He(TH U MPUPOAHOIO Ta3a, BBICOKOMOJEKYJISPHBIX COCAMHEHUN
(MONMMATUIIEHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOrO BOJIOKHA);



— TPOBOAMTH OMBITHI 10 PACIIO3HABAHUIO OPTAaHHMUYECKUX BEIIECTB: INIULIEPHHA,
YKCYCHOW KHCIIOTBI, HETPENEeNbHbIX JXHUPOB, TIIOKO3bI, Kpaxmaia, OelIKoB — B
COCTaBe MUIIEBBIX MPOAYKTOB U KOCMETUYECKUX CPEJICTB;

— BJIaAeThb NpaBUJIAMH M TpueMaMH Oe30macHOi paboThl ¢ XUMHUYECKUMHU
BEIIECTBaMH U Ja0OpaTOPHBIM 000PYyI0BaHUEM;

— yCTaHaBIIMBATh 3aBUCUMOCTb CKOPOCTH XUMHYECKOW PEaKIMU U CMEIICHHS
XMMHYECKOTO PaBHOBECHsS] OT pPAa3iHYHBIX (PAKTOPOB C IENBI0 OMpPEIeICHUS
ONTUMAJBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOIIECCOB;

— TPUBOAUTH MPUMEPHI THIPOIMU3a COJICH B MOBCEIHEBHON KU3HH YEIIOBEKA,;

— TPUBOAUTH MPHUMEPHl OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIUil B
IpUpoOJIe, IPOU3BOACTBEHHBIX MPOLIECCAX U HKUZHEACSITEIbHOCTH OPTraHU3MOB;

— TMPHUBOIUTH TPHUMEPHl XUMHUYECKHX PEaKIUi, pPacKpPBIBAIOMIMX OOIIHIe
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METANIOB M HEMETAJIIIOB;

— TMPOBOAWTH  pacyeThl HAa  HAXOXKACHUE  MOJEKYIApHOU  QOpMyIIbI
yIJIEBOJIOPOAA MO MPOAYKTaM CrOpaHHUs M MO €ro OTHOCHUTENBHOW MIOTHOCTH H
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISALINX B €r0 COCTaB;

— BIaAETh MpaBUiIaMH O€30IaCHOr0 OOpalleHHs C €IKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMHU ObITOBOI XUMUU;

— OCYHIECTBJIATh TMOMCK XMMHYECKOM HWH(POpPMAIMM TO  HA3BAHUSM,
uaeHTu(UKaTOpaM, CTPYKTYpHBIM (OopMyJiaM BEIIECTB;

— TPEACTaBIATh MYTH pEIIeHUs TJI00ANbHBIX MPOOJIEM, CTOSIIMX Tepea
YeJIOBEYECTBOM: JKOJOTHYECKHUX, SHEPTreTHUYECKHUX, CHIPhEBBIX, U POJIb XUMHHU B
pEIICHUH 3TUX TIPOOIIEM.

BoinyckHMK Ha 6a30BOM YPOBHE NMOJYYUT BO3MOKHOCTH HAYYHUThCSI:

—  WIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U I80JIOYUI0 OP2aAHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUHECKUX DMANAX ee Pa36Umust,

—  UCNOTIb3068aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U
VUEOHO-UCCAe008AMENbCKUX 3A0ay NO U3YUEHUIO CEOUCMSE, CNOCOO08 NOLYUeHUs U
PACNO3HABAHUSL OP2AHUYECKUX BeUeCmB;

—  00bACHAMb NpUpody U CHOCOObL  00PA30BAHUS  XUMUUECKOU  C85A3U:
KOBANIEHMHOU (NOJSIPHOU, HENOJAPHOU), UOHHOU, MEMALIUYEeCKOU, 8000POOHOU — C
yenvio onpedeneHus XuMuieckol akmueHoOCmMU 8eUjecms;

—  YCMAaHABIUBAMb 2eHEeMU4ecKyl0 C6:43b MedHcOy KIACCAMU OP2AHUYEeCKUX
geujecms 0N 0OOCHOBAHUSL  NPUHYUNUATILHOU — BO3MOJICHOCIU — NOJIYYEHUs.
OP2aAHUYECKUX COCOUHEeHU 3A0AHHO20 COCMABA U CMPOCHUSL,

—  YCMAaHABIUBAmMb 83aUMOCEA3U MeHcOy (paxmamu u meopuei, NPUYUHOU U
creocmeuem npu aHanuse npooaeMHbIX CUmyayuti U 000CHOBAHUU NPUHUMAEMBIX
peuteHull Ha OCHO8e XUMUYECKUX 3HAHULL.



2. CogepkaHnue y4eOHOr0 nmpeamMera.

10 kaacce.

Teopua cmpoenus opeanuueckux coeounenuit A. M. bymnepoesa.
Ilpeomem opzanuueckou xumuu. Opeanuueckue 6ewjecmea: nNpPUpPooOHble,
uckyccmeennvle u cunmemuyeckue. (OcobeHHocmu cocmaea U CMpPOEHUs
opeaHudeckux eeuyecms. Bumanuzm u e2o kpax. Ilonamue 06 yanesooopooax.

OcCHOBHbIC II0JIOKEHHS] TEOPUM XMMHYECKOro crpoenusi byrtieposa.
BanentHocTh. CTpyKTypHBIE (OpMYJIBI — TOJHBIE U COKpaiéHHbIe. [IpocThie
(onuHapHBIC) U KpaTHBIC (IBOMHBIE W TPOIHBIE) CBs3U. M30Mephl U U30MEpHS.
B3anMmHO€e BIMsSHHAE aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. Hekotopble 001IMe XUMUYECKHE CBOMCTBA OPraHUYECKHUX
BEILECTB: UX FOPEHUE, TUIaBJICHUE U 00yrauBanue. Mojenu (1IapocTep:KHEBbIE U
OOBEMHBIE)  MOJEKYJ]  OpPraHMYECKUX  COEIMHEHUH  pa3HbIX  KJIACCOB.
OmnpeneneHue IEMEHTHOIO COCTaBa OPTaHUYECKUX COCIMHECHUM.

Jlabopamopuvie onvimwbl. VI3roTOBJICHHWE  MOJAEIEH  OpPraHUYECKUX
COCIMHEHUM.

YrieBoaopoasl 4 UX NPUPOAHbIE HCTOYHUKH

IlpenenbHbie yriaeBoaopoabl. Ajkanbl. OnpenencHue. ['oMogormdyeckuit
psa ankaHoB U ero oOmas Gopmyna. CTpykTypHas U30MepHUsl YIJIEPOJHON LIETIH.
Panukanel. HoMmenknatypa ankaHoB. XUMHUYECKHE CBOMCTBA aJKaHOB: TOPEHHUE,
peakuuu 3aMenieHus (TaloreHUpOBaHUE), PEaKLUsl Pa3IOKEHHUs] METaHa, peaKuus
JNETUAPUPOBAHUS ITAHA.

HenpenenbHbie yrieBoaopoabl. AJIKeHbl. JDTUNICH. ['oMonoruueckuil psj
ankeHoB. Homenknarypa. CrpykrypHas m3omepus. [IpoMBINUIEHHOE MOJTydYeHUE
AJIKEHOB: KPEKMHI U JAECTUAPUPOBAHMUE aJIKaHOB. Peakuus aerumaparaiuu 3TaHOJIA,
KaK J1a0opaTOpHBIM crmoco0 ModydeHusl 3TujeHa. Peakuuu npucoeIuHEHUs:
rujpaTanmsi, TUAPOTAIIONCHUPOBAHUE, TalIOTEHUPOBAHUE,  IOJUMEPU3ALNH.
[IpaBmiio MapkoBHHKOBa. OKHCiIeHHE alKEeHOB. KaudecTBEHHbIE pEaKIUU Ha
HEIPEAEIbHBIE YTIIEBOIOPOIBI.

Aaxkannennl. Kayyykn. Homenknarypa. Conpsok€HHble queHbl. byTaaneH-
1,3, wm3ompeH. Peaknus JleGeneBa. Peaknuum mnpucoeauHEHHS adKaJIHCHOB.
Kayuyku: HarypanbHblii, cuHTeTHYecKuEe (OyTaauEHOBBIA, HW30MPEHOBBIN).
Bynkanuzanus kayuyyka. Pezuna. D00HUT.

AaxkuHbl. OO0mias XxapakTepuCTHKa TOMOJOruyeckoro psga. CrocoOsbl
oOpa3oBaHUs Ha3BAHMM AJIKMHOB. XUMHUYECKHE CBOMCTBA alETUIICHA: TOpPEHHE,
peakuuu MIPUCOEIUHEHHUS: TUAPOrajJOreHUpPOBAHMUE, rajoreHUpOBaHUE,
ruapatanus  (peakuuss KywepoBa), — ero nmnodydyeHuE€ U IPUMEHEHUE.
BuHWwixnopua u ero noJimmMepu3anus B MOJIUXJIOPBAHUII.

ApeHbl. beH301, Kak IpeACTaBUTENb APOMATHYECKUX YIIIEBOAOPOIOB.
CrtpoeHue ero MOJEKyJIbl W CBOMCTBa (PU3MUECKHE U XUMHUYECKHE CBOMICTBa:



TOPEHUE, PEAKLUU 3aMEIIeHUsI — TaJIOTeHUPOBaHKUE, HUTpoBaHue. [lonydenue n
npUMEHEHUEe OEH30a.

Ilpupoanbiii u monytHbli ra3bl. CoctaB npupogHoro raza. FEro
HaxoxaeHue B mpupoge. [IpemMmymiecTBa NPUPOJHOTO Tras3a Kak TOILIMBA.
XuMmunyeckas nepepaboTka MpUPOIHOTO ra3a: KoHBepcus, nuponu3. CuHTe3-ra3 u
€ro NpUMEHEHHE.

[TomytHble ra3el, ux cocraB. IlepepaboTka MOMYTHOro rasa Ha (ppakuuu:
CYXOH ra3, MporaH-0yTaHOBasi CMECh, Ta30BbI OCH3MH.

Hedgthr u cnocodnl eé nmepepadorku. CoctaB HepTH U e€ mepepaboTka:
neperonka, KpekuHr, pudopmunr. Hedrenpoaykrsl u ux nonyuenue. [lonsitue oo
OKTaHOBOM 4ucie. XUMUYECKUE CIOCOOBI MOBBIIEHUS Ka4yeCTBa OEH3MHA.

KamMeHHbIH yroJp 1 ero nepepadorka. KokcoBanme kaMeHHOTO YISl M €TO
IIPONYKTBI: KOKCOBBIM a3, aMMHAadHas BOJA, KAMEHHOYTOJbHAs CMOJIA, KOKC.
["a3udukanus KaMeHHOTO YTIJIs.

Hemoncmpayuu. 1'opeHre NPENEIbHBIX U HENPEACIBbHBIX YIiI€BOIOPOIOB:
METaHa, »JTaHa, aneTwieHa. KadecTBEHHblE peakUWW Ha HENPEACIIbHbBIE
yIJI€BOJOPOAbI:  OOECIBEUMBAHWE OJTWJIEHOM M AlETWIEHOM  pPAacTBOPOB
nepMaHraHata Kaius U OpoMHOM Bojbl. OTHomeHue O€H301a K 3TUM
okucnutensiM. Jeruapatauus stanona. 'maponus kapouna xanpuud. Komiekuuu
«Hed1p 1 HedrenpoaykTs», «KaMeHHBIN yroib U MPOIYKTHl €ro MepepadoTKm»,
«Kayuykm». Kapra nonesnsix uckomnaemsix PO.

Jlabopamopnusie onvimot. OOHapy)XeHUE TPOJAYKTOB TOPEHUS CBEYHU.
HccnenoBanne CBOMCTB KayqyKOB.

Kucisiopoa- u azorcoaepskamue opraHu4ecKue coeJMHeHus

OnHoaromHubie cnupThl. Onpenenenue. OyHKIUOHAIBHAS TUIPOKCUIIBHAS
rpymnma. ['oMosorndyecknii psil MpenesbHbIX OJHOATOMHBIX cIUpPTOB. M3omepus
noyiokeHus: (QyHKIMOHAIBHOM Tpynmbel. BomopomHas cBs3b. XUMHYECKHE
CBOMCTBAa CHUPTOB. AnbleruaHas rpynmna. Peakmust sTepuduKanuu, CIOXKHbIE
a¢upsl. [Ipumenenue crimptoB. JIeHCTBHE METHIOBOTO M STUJIOBOTO CIIUPTOB Ha
OpraHu3M YeJIOBEKaA.

MHoroatoMHbie  CHMPTBI.  OTWICHIJIMKOIb, KaKk  IPEICTaBUTEIb
JBYXaTOMHBIX W TJIMLEPUH, KaK IPEACTABUTENb TPEXAaTOMHBIX CIUPTOB.
KauecTBeHHass peakuysi Ha MHOTOAQTOMHBIE CIIUPTBI, UX CBOMCTBA, IOJy4YEHUE U
npuMeHnenue. [lonstue 06 anTudpuzax.

®enon. CrpoeHuwe, TMOJyyeHHUE, CBOMCTBA M MPUMEHEHHE (eHoJIa.
KauectBennble peakuuu Ha (enon. B3aumHOe BiIMsSHHE aTOMOB B MOJIEKYyJe
dbenona.

Aabaeruabl ¥ KeToHbl. DopManbpaeru u aueTanbIerul, Kak IpeIcTaBUTENn
aNbJIETUIOB, COCTaB HUX MoJeKkyn. DyHKIMoHalbHAas KapOOHWJIbHAs Tpymna.
KauecTBeHHblE peakuuu Ha anbaeruibl. CBOMCTBA, MOJYYEHHUE U IMPUMEHEHUE
dopmanpaeruia M aueranpiaeruna.  Peaknuu  MOJMKOHACHCAMU  JAJIA
dopmanbaeruaa. [lonstue o keToHax Ha MpUMEpE alleTOHA.

Kap6oHoBble KHCJIOTHI. ['OMOJIOTHYECKHIA Psijl MPEACTbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. JKupHble KapOOHOBBIE KHCIOTH. XUMHYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. [lonydyeHne n npruMeHeHne MypaBbUHOM U YKCYCHOM KUCIIOT.



Chaoxuble 3¢upsbl. Kupbl. Peaknus stepudukanmu. CrnoxxHble 3(QHUPHI.
Kupsl, ux cocTaB ¥ TUIPOJU3 (KUCIOTHBIN U 1eno4Hoi). Mbiia. 'uapupoBanue
KUPOB.

YraeBoawsl. YrieBoael. MoHocaxapuibl. [7110K03a Kak aJIbIETrUIOCHUPT.
CopOut. Mono4yHokuciioe U cnuproBoe OposkeHue. dotocunrtes. Jlucaxapuibl.
Caxapo3za. [Tonucaxapuasl: Kpaxmadn, LEJUTI0JI03a.

AmMuHBbI. AMUHOTpyIna. AMUHBI NPEAEIbHbICE U apOMaTUYECKUE. AHWIMH.
[Tonyuenne amuHoB. Peaknusa 3vHHHA. XMMHYECKHME CBOWCTBA M NPUMEHEHUE
aMHHOB.

AMMHOKHUCIOTBI. AMHHOKHCIIOTBI, COCTaB MX MOJEKYJI M CBOMCTBA, Kak
aM(OTEPHBIX  OPraHWYECKUX COeAuHEHWH. [mmmH, Kak MpeAcTaBUTENb
aMUHOKHCIOT. [lomydeHune nonuneTuoB peakunen noaukonaeHcanuu. [lonstue o
MIEOTUIHOM CBSI3H.

beaxkn. CtpoeHue MoJeKysl OENKOB: NMEpPBUYHAs, BTOpPUYHAS U TPETHUHAS
CTpyKTypbl. KadecTBeHHBIE peakiuu Ha O€JKd, UX TUAPOJIH3, ACHATypalus H
Oounonornyeckue QyHKIUH.

Memoncmpayuu.  IlonyuyeHue — ampIeruIOB  OKHUCIEHUEM  CIHUPTOB.
KauecTBeHHas1 peakiusi HA MHOTOATOMHBIE CIIUPTHI. 3aBUCUMOCTh PACTBOPUMOCTHU
deHosa B BojJie OT Temneparypsl. BzaumoselictBre ¢ OpoMHOM BOJOH U XJIOPUIOM
xene3a (lll), xak kauecTBeHHble peakuuu Ha (eHon. Peakmuum cepeOpsHOro
3epKajga U CO CBEXENoydyeHHbIM ruapokcugom meau (ll) mpum narpeBanum, kak
KAUECTBEHHbIE peaKIMu Ha anbaeruabl. OOpasibl MypaBbHUHOW, YKCYCHOM,
MAJIBMUTUHOBOM W CTEAPUHOBOM KHUCIOT M HMX PACTBOPUMOCTH B BOJE.
AJbIETUHBIE CBOMCTBA U CBOMCTBA MHOTOATOMHBIX CIIMPTOB TJIFOKO3bI B PEAKIIUU
c ruapokcugom meau (11). Unentudukanus kpaxmana. KauecTBeHHbIE peakiiiy Ha
OeJIKHU.

Jlabopamopnsie onvtmol. CpaBHEHHE CKOPOCTH MCMApEHUs BOJBI M ATAHOJA.
PacTtBopuMoCTh rimuepuHa B BojAE. XMUMHUYECKHE CBOWCTBA YKCYCHOM KHUCIIOTHI.
Omnpenenenue HEMPEASIbHOCTH pacTUTENbHOTO Macia. Unentudukaius kpaxmana
B HEKOTOPBIX NPOAYKTaX NuUTaHWs. V3roToBieHHE KpaxMalbHOTO KIencTepa.
N3roroBneHne Mojzener MOJEKYJl aMHUHOB. M3roroBieHue MOAENN MOJIEKYIIbI
[JIALMHA.

Ilpakmuueckan paboma. nentudukaimss OpraHUIeCKUX COSTUHEHUH.

Oprannyeckasi XuMusi M 0011eCTBO

buorexnosorus. Ilepuoast e€ pazsutus. Tpu HanpaBieHuss OMOTEXHOJIOTUU:
reHHas (WM TeHeTHYecKas) WHXKEHEPHsl; KICTOUHAsl WHXKEHEepUsl; OMOoJoTHIecKas
uHxeHepus. ['eHetmueckn  moauduuupoBaHHble opraHusmbsl  (I'MO) wu
TpaHcreHHasi npoaykuus. Kinonupopanue. UMmoOunM3oBanHble (EPMEHTBI U UX
MIPUMEHEHHUE.

IMonmumepsl. Krnaccuduxamus mnonumepoB. HCKycCTBEHHBIE TMOTUMEPHI:
IEJUTYJION]I, alleTaTHBIN MIENK, BUCKO3a, IIeUT0(daH.

CunreTnveckue mnojauMmepsl. [lonuMepusanus U TONUKOHAEHCALMS, KaK
criocoObI TosTydeHus moymmMepoB. CuaTeTndeckue kayuyku. [lomuctupodn, Tedaon
Y TOJMBUHUWIXJIOPUJI, KaK MpEACTaBUTENH iactMacc. CHHTETUYECKHE BOJIOKHA!
KaIlpOH, HaWJIOH, KEBJIAP, JTABCAH.



Hemoncmpayuu. Koiulekuuy  KaydyyKoB, IUIACTMACC, CUHTETHYECKUX
BOJIOKOH U U3Jenui n3 HUX. DepMEHTAaTUBHOE Pa3JI0KEHNE IEPOKCHUIA BOAOPOIA C
MOMOIIBIO KaTanda3bl CBEXKEHATEPTHIX MOPKOBU WIIH KapToders.

Jlabopamopnsie onvimbi. O3HAKOMJIEHHE C KOJUIEKIHMSMU Kay4yKoOB,
IJIACTMACC U BOJIOKOH.

11 kanace.

CrpoeHnue BelecTn

OcHoBHBIE cBeleHUusI 0 cTpoeHMH atomMa. CTpoe€HHE aroMa: COCTaB sjpa
(HykJIOHBI) W dJeKTpoHHas obOosouka. [lonartue 06 wu3oromax. [lonsTHE O
XUMHYECKOM IEMEHTE, KAK COBOKYITHOCTH ATOMOB C OJJMHAKOBBIM 3apPs/IOM sIpa.

Ilepuoanueckas cucrema xummu4yeckux djeMeHroB [I. 1. MengesneeBsa B
cBeTe YYeHHUsI 0 cTpoeHun atoMa. Pu3nuecKuil CMbIC] MPUHATON B Tadiuue /1.
N. MenneneeBa CHUMBOJIMKHU: MOPSIKOBOTO HOMEpa 3JIEMEHTA, HOMEpa MEPUOJa U
HoMepa rpymibl. [loHAaTHE O BajleHTHBIX AJeKTpoHax. OTOOpakeHHe CTPOCHUS
AJIEKTPOHHBIX ~ O0OJIOYEK aTOMOB XHMHUYECKHX JJIEMEHTOB C  IOMOIIBIO
AJIEKTPOHHBIX U 3JEKTPOHHO-Tpaduueckux Gopmyi.

OObsicCHEeHHE 3aKOHOMEPHOCTEH M3MEHEHHS! CBOMCTB JIEMEHTOB B IMEPHOJIaX
Y TpyINax NEPUOAUYECKON CUCTEMBI, KaK CIEACTBUE UX JJIEKTPOHHOIO CTPOECHUS.
DIEKTPOHHBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.

CpaBHenne Ilepuoanueckoro 3aKk0Ha U TEOPUHM XHUMHYECKOr0 CTPOCHUA
Ha (uI0coPCKO OCHOBE: TMPEANOCHUIKM OTKpbITHS [lepronnueckoro 3aKkoHa u
TEOPUH XHUMHUYECKOTO CTPOCHUS OPraHUYECKHX COCIMHEHHU; POJib JIMYHOCTU B
HMCTOPUM XWMMHU; 3HAYEHUE TMPAKTUKUA B CTAHOBIICHUU W PA3BUTUH XUMHYECKUX
TEOPUH.

HNonnasi xuMu4YecKasi CBSi3b M HOHHBbIE KPUCTAIMYECKHE PEIIETKMH.
KaTnoHsl U aHWOHBI: WX 3apsabl U KiIacCU(UKAIMSA MO COCTaBy Ha MPOCThIE U
cnoxnele. IlpencraBurenmn. IloHarne o0 MOHHON XMMHUYECKOW cBs3u. MoHHas
KpUCTaJUIMUecKass pemérka U (U3MUEeCKUE CBOMCTBA BEIIECTB, OOYCIOBJICHHBIC
OTUM CTPOEHHUEM.

KoBasieHTHast XumMH4YecKassh CBS3b. ATOMHBIE M  MOJICKYJSIPHbIE
KpHUCTALINYEeCKHe PeLIETKH. [TonsTue 0 KOBAJICHTHOU CBSI3U.
DNEeKTpOOTPUIATEILHOCTh, HEMOJSIPHAsE M TMOJIIpHAs KOBAJEHTHBIE CBS3M.
KpatHOCTh KOBaJIEHTHOU CBsI3M. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHBIX CBS3EH:
OOMEHHBIH M JIOHOPHO- aKUENnTOpHbIN. [loNSpHOCTH MOJEKYJbI, KaK CIEACTBUE
MOJISIPHOCTH CBSI3M U TEOMETPUM MOJIEKYJIbl. KpucTammmyeckne pemeéTK ¢ 3TUM
TUTIOM CBSI3U: MOJIEKYJIApHbIE W aTOMHble. DU3MYECKHME CBONCTBA BEIECTB,
0OYCJIOBJIEHHBIE TUTIOM KPUCTAJUTMYECKUX PEHIETOK.

Merajannyeckas ¢BsaA3b. [[IOHATHE O METATIIMYECKOUN CBSA3U U METAIMYECKUX
KPUCTAJUIMYECKUX pemérkax. PU3nyecKkue CBOMCTBA METAIIOB HA OCHOBE HX
KPUCTaJUIMYECKOTO CTpoeHus. [IpuMeHeHne MeTayuioB Ha OCHOBE MX CBOMCTB.
YEpHble 1 LIBETHBIE CIUIABBI.

Boaxoponnas XHMHYeCcKas CBA3b. MesxmouekyapHas u
BHYTPUMOJIEKYJISIpHAs  BOJOPOJHBIE  CBSI3M. 3HAUYECHHE  MEXKMOJICKYJISIPHBIX
BOJIOPOAHBIX CBA3€U B IMPUPOJE U )KU3HH YEIIOBEKA.



HHonumepsl. IlonydyeHne NOJMMEPOB pEAKUUAMHU IOJIUMMEPU3ALUU U
MOJMKOHJEHCAIMU. BakHeilne NnpeicTaBUTENr IJIaCTMACC M BOJIOKOH, HX
MOJIyYEHHE, CBOMCTBA U NpUMeHeHueE. [IoHATHE 0 HEOpPraHMYECKUX MOJIUMEpax U
UX TIPEICTABUTEIN.

JNucnepcHbie cucteMbl. [loHsTHe o mucrepcHor (ase W JUCIIEPCUOHHON
cpene. ArperaTHoe COCTOsSTHME pa3mep yacTull ¢as3bl, KaKk OCHOBa IS
KJacCu(UKAMK  TUCTIEPCHBIX CHUCTEM. OMYJIbCUM, CYCIEH3UHM, a’po30iud —
Tpynnbl TPYyOOIUCIIEPCHBIX CUCTEM, UX MPEICTABUTENU. 30JIM U TEIU — TPYIIIbI
TOHKOJIUCIIEPCHBIX CHUCTEM, WX mpexacraBurenu. lloHstme o cuHepesuce u
KOAryJIsILUH.

Jemoncmpayuu. lleprnoguueckod CUCTEMbl XUMHUUYECKHX 3yeMeHToB [l H.
MenneneeBa B pa3nuuHbix ¢opmax. Mojienb HOHHON KPUCTAJUNIMYECKON PEemIETKH
Ha TpUMepe XJopuaa Hartpusa. MuHepanpl ¢ OTUM THIIOM KPUCTAUIMYECKOU
PELIETKON: KaJbLUT, FaJIUT. MOJeIN MOJIEKYJISIPHOW KPUCTAIUIMYECKON PEIETKU
Ha IPUMEpE «CYXOro JIbJAa» WM MOJa U ATOMHOM KPHUCTAJUIMYECKON PELIETKU Ha
npuMepe anmMasa, rpadura uim kBapua. Mozaenb MoJsipHoro oobéma raza. Moaenu
KPUCTAJUIMYECKUX PEMIETOK HEKOTOPhIX MeTawioB. Kommekuuu  o0pas3ion
Pa3IMYHBIX AUCHEPCHBIX chucTeM. CHHEPE3UC U KOAryIsius.

Jlabopamopnvie onvimpi. KOHCTpYHpOBAaHHE MOJCINA METAJUIMYECKOU
XUMHUYECKON cBs3u. [lodydeHue KOJUIOMAHOIO pacTBOpa KypHHOro Oenka,
WCCIICIOBAHUE €TI0 CBOMCTB C IOMOINBIO JIA3EPHOM YKa3KH M IIPOBEIAECHUE €TO
neHatypauud. [logyyeHne sMynbCUM PAaCTUTENIBHOIO Maciia U HaOJto/IeHne 3a e€
paccioenueM. [lonydeHue cycneH3un «M3BECTKOBOTO MOJIOKa» U HaOIIOJEHUE 32
€€ ceMMeHTaIuEN.

XuMH4YecKue peakuuu

Kaaccndguxanus XHMHMYECKMX  PeaKuuil. Annorponuszanusa = H
U30MepU3alysl, Kak peakuun 0e3 U3MEHEHHs COCTaBa BELIECTB. AJUIOTPONUS U €€
npuunHbl. Kiaccudukaius peakiuil mo pa3judyHbIM OCHOBAHUSIM: IO YUCTY U
COCTaBYy PEareHTOB M MPOJYKTOB, MO (a3e, Mo UCIOIb30BAHUIO KaTaIn3aTopa UiH
dbepmenTa, o TerioBoMy 3 hexTy. TepMoXuMUYecKre ypaBHEHUS PEaKIIU.

CkopocTh XUMHYECKHX peakunid. PakTopbl, OT KOTOPBIX 3aBUCHT CKOPOCTh
XAMHUYECKUX PEAKUUU: IPUPOJa PEArMpPYyIOIIMX BELIECTB, TEMIIEPATYpPA, IUIOMIA/Ib
VX CONPUKOCHOBEHHMS PEATUPYIOLIMX BEIIECTB, UX KOHUEHTPALMS, ITPUCYTCTBUE
karanu3zatopa. IloHstue o Karanuze. DepMeHTbl, Kak OHOJIOTHYECKUE
Katanu3aTopbl. UHTHOUTOPBI, KaK «AHTOHUMBD) KaTalIU3aTOPOB U UX 3HAUCHHE.

XuMuYeckoe paBHOBecHe W CHocoObl ero cMemenusi. Knaccudukanus
XUMHUYECKUX PEeakIui Mo MpU3HAKy uUX HampasiieHus. [loHsaTtue 006 0OpaTHMbIX
peakiuax u xumuueckom paBHoBecuu. [Ipunmun Jle-Illatenbe u  cmocoOs
CMENICHUS] XMMUYECKOro paBHoBecHs. OOI1as xapakTepUCTHKA Peakluid CHHTE30B
amMmuaka 1 okcuza cepol(V1) u paccMoTpeHue yCciaoBU CMENIEHUS] UX PABHOBECHS
Ha IIPOU3BOJICTBE.

I'uapoaus. O6paTtumblii 1 HEOOPATUMBIN THIPOIN3bL. [ UApPOIN3 conelt u ero
TUnbl. ['UOpONIN3 OPraHNYECKUX COCIWHEHUW B JKMBBIX OPTraHM3MOB, KaK OCHOBA
oOmena BemecTB. llonstue 00 sHepreTHueckoM OOMEHE B KJIETKE M POJIHU
TUpOIN3a B HEM.



OxucaANTEeILHO-BOCCTAHOBUTEILHbIEe peakiuu. CTENeHb OKUCICHUS U €&
ompejienieHre 1o ¢GopMmyiaM OpPraHMYEeCKUX U HEOPraHWYECKHUX BEIIECTB.
DONeMEeHThl W BEIIECTBA, KaK OKUCIUTENM W BoccTaHOBUTenW. [loHsTtne o
MIPOIIECCAX OKUCIICHUSI U BOCCTAHOBIICHUS. COCTAaBICHUE YPABHEHUN XUMUYECKHUX
peakiMii Ha OCHOBE JIEKTPOHHOTO OallaHca.

DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB JJIEKTPOJHUTOB. XapaKTEPUCTHUKA
AIEKTPOJIN3a, KaK OKUCIUTEIbHO-BOCCTAHOBUTEILHOTO Tporecca. OcobeHHOCTH
AJEKTPOJIN3a, TMPOTEKAIOIIEr0 B pacTBopax AIEKTponauToB. [Ipaktuueckoe
MPUMEHECHUE DJJIEKTPOJM3a: TOJYYEHUE TaJOr€HOB, BOJOPOJA, KHUCIOPOJaA,
HICJIOYHBIX METAJUIOB U LIEJIIOYEH, 4 TAKKE ATFOMUHHUS JICKTPOJIM30M PACILIABOB U
pacTBOPOB COEAMHEHUW ATHX dJEMEHTOB. [loHsATHE O rambBaHOILIACTHUKE,
rajgbBaHOCTETUH, paQUHUPOBAHUHU LIBETHBIX METAJLIOB.

Jemoncmpayuu. PacTBOpeHHE CEPHOM KHUCIOTHI U aMMHUAYHOW CEIUTPHI U
dbuKcalys TEIUIOBBIX SBJICHUM JUIsl 3TUX TpolieccoB. B3anmoeicTBus pacTBOPOB
COJISTHOM, CEPHOM M YKCYCHOM KUCJIOT OJIMHAKOBOM KOHUEHTPALMU C OJJMHAKOBBIMU
KycoukaMu (TpaHyJiaMH) IMHKA ¥ B3aUMOJICHCTBHE OJIMHAKOBBIX KYCOYKOB Pa3HbIX
MeTaJuIoB (MarHusi, IMHKA, kKeJe3a) C paCTBOPOM COJISTHOM KUCIIOTHI, KaK MPUMEp
3aBUCUMOCTH  CKOPOCTH XHMHWYECKHMX PEakUUid OT NOpUPOAbl  BELIECTB.
B3aumopeiicTBue pacTBOpOB THOCYIb(haTa HATPUSI KOHIIEHTPAIIMHA U TEMIIEPATYPhI
C pacTBOPOM CEPHOM  KHUCJIOTBL. MOJEIUPOBAHUE  KUILLIETO  CIIOS».
Hcnonb30BaHrEe HEOPraHUYECKUX KaTaau3aTopoB (COJe jkene3a, noauaa Kanus) u
MPUPOJIHBIX OOBEKTOB, COJEpIXKAIIUX Kartanazy (ChIpoe MsCo, KapTodenb) s
pa3okKeHUs MEpPOKCcHUAa BoJopoaa. B3anmoaencTBue IMHKA C COJITHOM KUCIOTOMN
HUTpPATOM cepelpa, Kak MpUMeEPhl OKUCIUTEILHO-BOCCTAHOBUTEIBHON peakiuili u
peakiuu oomeHa. KonctpyupoBanue monenu snektponunsépa. Buneodparment ¢
MPOMBIIIJIEHHOW YCTAaHOBKH JIJISI MOJTYYEHUS aTFOMUHUSL.

Jlabopamopnsie onvtmot. innmoctpauusa npasuia beproie Ha npakTuke —
MPOBEJICHUE peakIuid ¢ oOpa3oBaHWEM oOcajKka, Tra3a W BOJBL. IeTeporeHHbIN
KaTajau3 Ha NMpUMeEpe pa3iIoKEHUS NEpOKCcUaa BOAOPOIa B IIPUCYTCTBUUA JUOKCUIA
mapranna. Cwmemenrne pasHoBecus B cucteme Fe** + 3CNS™ «— Fe(CNS)s.
HcnpiTanne WHAMKATOpAMU CPEAbl PAaCTBOPOB COJEH PA3JIMYHBIX THUIIOB.
OKHCIUTETFHO-BOCCTAHOBUTEIbHASL PEAKIUS M pPeakiMs OOMEHa Ha MpuMepe
B3aMMOJICUCTBUS pacTBOPOB cyibdara menu(Il) ¢ xene3om u pacTBOPOM IIETOYH.

Ilpakmuueckaa padoma. PenieHre >KCHNEPUMEHTAIBHBIX 3a7ad MO TEME
«XHUMHAYECKAs PEAKIUSY.

BemecTBa M UX CBOJCTBA

Metamnbl. Ou3nUecKUe CBOMCTBA METAUIOB, KaK (DYHKIUS UX CTPOCHUS.
Jlenenne MeTaysioB Ha TPYNIbl B TEXHUKE U XUMHU. XUMHYECKHE CBOMCTBA
METAJUIOB U JIEKTPOXMMUYECKUN PAL HanpspkeHui. [lonsTtre o MerammorepMuun
(UTFOMUHOTEPMUH, MATHUETEPMUU U JP. ).

Hemeranuabl. baaropoanbie ra3pl. Hemeraiuibl kak  OKUCIHUTENH.
Hewmeramibsl kak BoccranoButTenu. Psan snmekrpoorpunarensHoctu. IHepTHBIE Mt
0JIarOpOJIHbIE Ta3bl.

Kucaorsl Heopranmyeckue u opranumuyeckue. Kuciaorsl ¢ TOYKM 3pECHUS
ATOMHO-MOJICKYJISIPHOTO  ydyeHus. KHCIOTBI € TOYKM 3pEHHUS  TEOpUHU



AIEKTPOJUTHYECKON Juccoranuu. KucioTel ¢ TOYKU 3pEHUs] MPOTOHHOW TEOPHUH.
OO61mue xuMuyeckrue cBoMcTBa KUCIOT. Kiaccudukaiys Kucior.

OcHOBaHUSI HeOpraHm4yeckue W opraHmveckme. OCHOBaHUS C TOYKHU
3pEHHs] aTOMHO-MOJIEKYJIIPHOTO ydeHus. OCHOBaHUS C TOYKU 3PEHUS TEOPUH
ANEKTPOJIUTUYECKON aucconanui. OCHOBAaHMS C TOYKM 3PEHUS NIPOTOHHOU
teopun. Knaccudukarusi ocHoBaHUN. XMMHYECKHE CBOWCTBA OpPraHUYECKUX U
HEOPTaHUYECKUX OCHOBAHHUI.

AMmdoTepHbIe  COCUHEHHUS] HEOPraHMYeCKHe M  OpPraHU4YecKue.
Heoprannueckue am@oTepHble COEIWHEHUS: OKCHUIABI M THIPOKCHIBI, — HX
CBOMCTBAa W mojdy4deHHe. AM(POTEpHBIE OPraHMYECKUE COCTUHEHMSI Ha TpUMEpe
aMUHOKHUCHOT. IlenTuasl u mentuaHas CBA3b.

Couu. Knaccuduxanus coseid. JKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.
[lepexon kapOboHata B rupokapOoHaT u oOpaTHO. OOLIMEe XUMUYECKUE CBOMCTBA
COJIEH.

Hdemoncmpayuu.  Komnekuus  metaiioB.  Kosulekuus — HEMETaJUIOB.
B3auMopencTBue KOHUEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeApl0. Bcmbimka
TEPMUTHOU cMmecu. Bcembllika 4€pHOro mopoxa. BBITECHEHHME Tallor€HOB U3 HX
pacTBOpPOB JIPYIMMH rajoreHamu. B3aumonencTsue napoB KOHIICHTPUPOBAHHBIX
PacTBOPOB COJIIHOM KUCIOTHI U aMMHUaka («abIM 0e3 orus»). [lomyuenne aMmmuaka
U U3y4YCHUE €ro CBOMCTB. PasinuHbIe Cilyyau B3aUMOJCHCTBHS PaCTBOPOB COJIEU
AIOMHUHUSA €O MENOYBI0. [lomydenue KECTKOU BOIBI M yCTPAHEHUE €€ KECTKOCTH.

Jlabopamopuwvie onvimuel. 11onydeHue HEPACTBOPUMOrO THUAPOKCHAA U €r0
B3aMMOJICHCTBUE C KHUCIOTOW. McciienoBaHue KOHLIEHTPUPOBAHHBIX PacTBOPOB
COJIIHOM M YKCYCHOW KHCJIOT KalelbHbIM METOAOM IpHU UX pa30aBiIe€HUU BOJIOM.
[Tonyyenne amdoTepHOro THApPOKCHUIA W HU3ydeHUE ero cBoMcTB. IIpoBeneHue
KAUYECTBEHHBIX PEAKLIHN 110 ONIPEACICHUIO COCTABA COJIH.

Ilpakmuueckan padoma. PenieHue >KCIEPUMEHTANBHBIX 33134 IO TEME
«BemiecTBa 1 X CBOUCTBAY.

X¥MHUA ¥ COBpeMEeHHOe 00111eCTBO

IIpousBoacTtBo ammmuaka u MeraHoJa. [lonsAatTne o0 XUMHYECKOHU
TEXHOJIOTMH. XUMUYECKUE PEeaKIIMU B IPOU3BOJICTBE aMMHUaKa U MeTaHona. Oomas
KJIaCCU(UKALMOHHASI XapaKTePUCTUKA pPEaKIMil CHHTEe3a B MPOU3BOACTBE ATHX
IpoayKTOB. HayuHble mpUHIMIIBI, JIe)KalMe B OCHOBE MPOU3BOJACTBA aMMHUAaKa U
MeTaHoJia. CpaBHEHUE 3TUX TPOU3BOJICTB.

XuMHYeCKass TPAMOTHOCTh KaK KOMIIOHEHT 001eH KYJIbTYPbI YeJI0BeKa.
MapkupoBKa YyMaKOBOYHBIX MATEpUAJIOB, AJEKTPOHMKU M OBITOBOW TEXHHKH,
HKOJIOTUYHOIO TOBapa, MPOAYKTOB MMUTAHUS, ITUKETOK IO YXOIY 3a OJIEKIO0M.

Hemoncmpayuu. Monenb NPOMBILIJIEHHOW YCTAHOBKU IIOJIYYEHHUS CEPHOU
KHUCIIOThl. MoJiesb KOJIOHHBI CHMHTE3a aMMuaka. BupeodparmeHTsl W ciaiiipl 0
CTEIIEHH DKOJIOTHYECKON YUCTOTHI TOBApA.

Jlabopamopnsle onvimel. VI3yueHue MapKHUpPOBOK pa3IMYHBIX BHUIOB
IIPOMBILUJICHHBIX U IIPOIOBOJIBCTBEHHBIX TOBAPOB.



3. TemaTnueckoe NJIAHUPOBAHHE C YKAa3aHUEM KOJUYECTBA
4acoB, OTBOJAMMbIX HA OCBOECHUE KAK/I0H TeMBbI.

10 kaacc (34 yaca)

Ne Tema ypoka Koa- | [dara
ypOKa BO
4acoB
IIpeamer opranunyveckoii xumuu. Teopusi crpoeHust
oprannveckux coequHenuii A. M. Byrieposa
1. | [Ipenmer oprannyecKkoil XUMUHU 1
2. | OCHOBHBIE TTOJIOKEHUS TEOPUU XUMUIECKOTO 1
ctpoenust A. M. bytiepoBa
YriaeBogopoabl 1 UX NPUPOJAHbIE HCTOYHUKHU
3. | AnkaHsl 1
4. | AlKaHbI 1
5. | AIKCHBI 1
6. | AJKeHBI 1
7. | Ankanuensl. Kayayku 1
8. | ANKuHBI 1
9. | Apensl 1
10. | IlpupoaHbIii ¥ IOy THBIN Ta3bl 1
11. | Hedtp u ciocoOs! eé 1
nepepaboTKu
12. | Kamennslii yrosib u ero nepepadoTka 1
13. | IloBTOpenue u ob6o0IIeHne 1
14. | KontponwsHas pabota Ne 1 «Teopust ctpoeHwHs 1
opranuyeckux coeaunenuii A.M. bytieposa.
YrineBonopoas»
Kucsopoa- u a3orcoaeprkamue opraHu4ecKue
COeIMHEeHNS
15. | OnHOaTOMHBIE CITUPTHI 1
16. | OnHOATOMHBIE CIIUPTHI 1
17. | MHOrOAaTOMHBIE CIIMPTHI 1
18. | ®enon 1
19. | Anpaeruasl ¥ KETOHBI 1
20. | KapOoHOBBIE KUCIIOTBI 1
21. | Cnoxxubie 2¢upsl. XKupsl 1
22. | Yraesoppsl 1
23. | AMHUHBI 1
24. | AMMHOKHCIIOTBI. 1




25. | benku 1
26. | I[ToBTOpeHme u 0000IICHIE 1
27. | KontponbsHas padota Ne2 «Kucnoposa- u 1
a30TCcoIepKallie OPraHuYECKUe COCTUHEHUS
Opranuyeckasi XuMHUsi M 001IECTBO
28. | buorexnonorus 1
29. | Iommmepsl 1
30. | CUHTETHYECKHUE TTOJIUMEPHI 1
31. | IloBTOopenue u 0600mIcHUE Kypca. [ToaBeaeHne HTOroB 1
y4eOHOro roja.
32. | KontponbHas padota Ne3 «torosast KOHTpOIbHAS 1
paboTa»
33. | Pesepn 1
34. | Pesepn 1
11 knacc (34 yaca)
Ne Tema ypoka Koa- | Jlara
yYpoOKa BO
4acoB
CTpoeHue BeleCTB
1. | OcHOBHBIE CBEJICHUS O CTPOCHUHU aTOMa 1
2. | Ileppomuueckast cucreMa XMMHUYSCKUX DJIEMECHTOB 1
JI. 1. MenneneeBa B CBETE€ YUYECHUS O CTPOEHUH aTOMa
3. | CpaBnenue lleproguueckoro 3akoHa U TEOPUH 1
XUMHUYECKOTO CTpOoeHUs Ha Gustocockoit OCHOBE
4. | NoHHas XxuMHUUYeCKas CBSI3b U1 HOHHBIC 1
KPUCTAJJINYECKUE PELIETKH
5. | KoBaneHntHas xumudeckasi CB3b. ATOMHbIE U 1
MOJICKYJIIPHBIC KPUCTATTUICCKUEC PEIIETKH
6. | MeTtayuinueckast XuMA4YECKas CBS3hb 1
/. | BomopoaHas XxuMu4eckas CBs3b 1
8. | [lomumepsnr 1
9. | JlucepcHble CUCTEMBI 1
XuMHYeCKHe peakiuu
10. | Knaccudukanms XuMHUUECKUX peaKIHii 1
11. | Knaccudukanys XuMHUUECKUX PEaKIHii 1
12. | CKOopoCTh XUMHUYECKUX PEAKITUN 1
13. | OOpaTUMOCTh XUMHUYECKHUX PEAKIINA. XUMUIECKOE 1
pPaBHOBECHE U CITOCOOBI €T0 CMEIICHUS
14. | T'upponus 1
15. | OkucnuTeapHO-BOCCTAHOBUTEIIbHBIC PEAKITUU 1
16. | DnmekTpou3 paciuiaBoB U pacTBOPOB. IIpakTrueckoe 1

ITPUMCHCHHUC JJICKTPOJIN3a




17. | DnekTpoiu3 paciuiaBoB U pacTBOpOB. [IpakTrueckoe 1
pPUMEHEHHUE JIEKTPOJIN3a

18. | IIpaktuueckas padota Ne 1 «Pemienue 1
AKCIIEPUMEHTANILHBIX 33/1a4 M0 TeMe « XUMHUUYecKas
peaKIus»

19. | IloBTOpenue u 0000IIEHNE H3YYEHHOTO 1

20. | KontpoasHas padota Ne 1 «CtpoeHune BemecTna. 1
XUMHUYECKAsT PEAKIUs

BeniecTBa u X cBOMCTBA

21. | Meramsl 1

22. | Hemeramnsl. biiaroposnbie rasbl 1

23. | KucnoTsl HeOpraHu4ecKkue U OpraHuvdecKue 1

24. | OcHOBaHUSI HEOPTAHUYECKUE H OPTAaHUIECKHE 1

25. | AM(doTepHbIe COeAMHEHNS HEOPTaHNUECKUE U 1
OpTraHUYECKUC

26. | Connm 1

27. | Ilpaktuueckas padota Ne 2 «Pemenue 1
HKCIIEPUMEHTAILHBIX 3a/1a4 1o TeMe «BemecTsa u ux
CBOWCTBa»

28. | IloBTOopenue u 0000IIEHNE TEMBI 1
29. | KonTpoapHas pabora Ne 2 «BermiecTBa u uX CBOWCTBa» 1
XHMHA M COBpEeMEeHHOe 0011eCTBO
30. | Xumuyeckas TEXHOJIOTHSI 1
31. | Xumudeckas TpaMOTHOCTh KaK KOMITOHEHT OOITeH 1

KyJIbTYPHI YEJIOBEKA
32. | IloBTOpenue u 0000IICHNE Kypca. 1
33. | UToroBas KoHTpoJIbHAs paboTa 1
34. | Peseps 1




