MUHUCTEPCTBO NPOCBENIEHUA POCCUICKOM ®EJIEPAIIIU
MunucTepcTBO 00pPa30BaHUS M MOJIOAEKHOM MOJMUTUKH CBepayIoBCKOM 00J1aCTH
JenapramenT o0pa3zoBaHusi AiMuHuUcTpauuu ropoaa Exarepun0ypra

MAOY - COHLI Ne 137

PACCMOTPEHO YTBEPXIEHO
[lemarornyeckum cOBETOM Hupexropom MAQOY - COLI Ne 137
MAOY - COHI Ne 137 C.A. Ilankuna
[TpoTokomn Ne 1 [Ipuka3z Ne 154
oT «29» 08. 2025 T. ot «29» 08. 2025 r.
PABOYAS ITPOTPAMMA
(ID 9106840)

yueOHoro npeamera « XUMMUSD» (yriay0JieHHbII YPOBEHbD)

JU1s1 oOyuarommxcs 8 — 9 kjmaccoB

r. Exarepun0Oypr 2025



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM OCHOBHOTO 00I1ero oOpa3zoBaHus (yriyOJ€HHBINH YpOBEHbB)
COCTaBJIeHa Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOHN 00pa30BaTeIbHOU
pOrpaMMbl OCHOBHOTO 00111ero oopaszoBanus, npeactaBieHHbx B DI'OC 00O, ¢ yuerom
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

[IporpaMmMa mo XuMuM pa3paboTaHa C LEIbI0 OKa3aHUS METOAWYECKON IMOMOIIH
YUUTENIO B CO3/IaHUU paboueli IporpaMMsbl 0 y4eOHOMY IIPEIMETY.

[IporpamMma mo xumuM Ja€T MPEACTaBICHUE O IIENIAX, 00mIeH cTpaTerun oOydeHus,
BOCIIUTAHHUS W Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMU YYEOHOTO TMpeaMeTa, OIMpeaemsieT
00s13aTeNbHOE TPEAMETHOE COACpX)aHUe, €ro CTPYKTypy IO pasfenaM U TeMmaw,
pacnpeziesieHne Mo KiaccaM, peKOMEHAYEMYIO IOCJIEN0BATebHOCTh U3YUYEHUS XUMHUHU C
YU4ETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBA3€H, JOTMKHM y4dyeOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpaMMe 1O XMMHH YYUTBIBAIOTCS
BO3MOXXHOCTH Y4eOHOTO TpeaMeTa B pealu3anud TpeOOBaHUN K TUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM M MpPEeIMETHbIM pe3ylibTaTaM oOOydyeHus ¢ B
(OpMHPOBAaHUN OCHOBHBIX BHJIOB Y4€OHO-ITI03HABATEIBHON JIEATEIBHOCTH OOYyYarollerocs
10 OCBOCHHUIO YU€OHOT0 COAECpKAHMUSL.

W3ydyeHnne XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS OPUEHTHPOBAHO Ha
OOIIEKYTBTYPHYIO TOATOTOBKY, HEOOXOIMMYIO [JIsl BBIPAOOTKHM MHPOBO33PEHUYECKUX
OpPUEHTHPOB, Pa3BUTUSI UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN M MHTEPECOB O0YyYarOIMXCs, Ha
IpoAODKEeHNE 00yUeHHUsl Ha YPOBHE CPEIHEro 001ero oopa3oBaHHsl.

3HaHME XUMUH CITY>)KUT OCHOBOH A1 (pOpMHUpOBaHUS MUPOBO33pEHUS 00yUaroIIerocs,
€ro TMpPEeACTaBICHU O MaTepUaJIbHOM E€IMHCTBE MHpPA, BAXHYIO pPOJb HUIPAIOT
dbopMupyeMble XUMUEH TTPEICTABICHUS O MIPEBPALECHUSIX SHEPTUU U BEIIECTB B IPUPOJIE, O
MYTSAX pEUIeHMs] I00abHBIX MPOOJIEM YCTONUYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPhEBOM,
HHEPreTUUECKOH, MPOI0BOJILCTBEHHOM MP0o0sIeM, MPoOIeMbl IKOJIOTHYECKON 0€30I1aCHOCTH,
npo0JieM 37paBOOXPaHCHHUS.

N3yuyenne xumun:

CHOCOOCTBYET peanu3ali BO3MOXKHOCTEH Il CaMOpa3BUTHS U (HOpMHpOBaHUS
KYJIBTYPbI INYHOCTH 00y4aroUuXxcs, uX 001el 1 (pyHKIIMOHAIBHON rpaMOTHOCTH;

BHOCUT BKJaad B (OPMUPOBAHME MBIIUIEHUS W TBOPUYECKHUX CIOCOOHOCTEH
oOyuJaronmxcs, HaBBIKOB 179 CaMOCTOSITETbHOM y4eOHOM JeSITeIbHOCTH,
HKCIIEPUMEHTAJIBHBIX U HCCIEIOBATENIbCKIX YMEHUH, HEOOXOJUMBIX KaK B MOBCEIHEBHOM
’KU3HU, TaK U B IPO(PEeCCHOHAIBHON 1eATENbHOCTH;

3HAKOMUT €O CHEUM(PUKOM HAYYHOTO  MBIIUJICHUS, 3aKJIaJbIBA€T  OCHOBBI
MPEICTaBICHUA O EIMHCTBE MPHUPOABI M UEJIOBEKa, SBIAETCS KIIOYEBHIM 3TalloM B
(GbopMUPOBaHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O00yUaIOIIUXCS,;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOILIECHUS K €CTECTBEHHO-HAYyUYHBIM
3HAaHUAM, K IPUPOJIE, K UYEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTMYECKOE OOpazoBaHUE
00yJarommxcs.



JlaHHbIE HampaBieHHSs B OOYYCHHH XHMHHM OOECHEYMBAIOTCS  CHeUpUKON
coliepKaHus MPeaMeTa, KOTOPBINA SABISETCA NEAarornuecky aJanTUPOBAHHBIM OTPAXKEHUEM
ONpPEIEICHHOTO 3Tarna Pa3BUTUS XUMHUH.

VYrnyOn€HHbll Kypc XMMHMHM OCHOBHOTO OOIIEro oOpa3oBaHHsS OPUEHTHPOBAH Ha
OCBOEHME OOYyYalOUIMMHCS CHCTEMbl IE€PBOHAYAIBHBIX MOHATHM XUMHH, OCHOB
HEOPraHNYeCKOH XMMHUH, OCHOBOITOJIATrAIOIIKX MPEACTABICHUA 00IIel XUMHUH U OTJIEIbHBIX
3HAYMMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepKaHHs HporpaMMbl IO XUMHHM c(OpMHpOBaHa Ha OCHOBE
CUCTEMHOTO noaxoja k €€ n3yueHuro. ConaepkaHue CKIAAbIBACTCS U3 CUCTEMBI IOHATHI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUECKON peakuuu. O6e 3Tu
CUCTEMbI OPraHHU30BaHbI M0 MPHUHIMIY IOCIEI0BATEILHOIO pa3BUTUS 3HAHWI HA OCHOBE
TEOPETHYECKHUX MPEACTABICHUIN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUU KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

Ilepnonnueckoro 3akoHa J[.M1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XHMMH;

YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBS3H;

MPEACTABICHUIN 00 3JIEKTPOIMTUYECKON JUCCOLIMAIIMN BEUIECTB B PACTBOPAX;

0 XMMHUYECKON KMHETHKE U TEPMOJUHAMUKE.

B ocHOBy TeopeTHuecKHMX 3HAHUN TMOJIOXKEHBl SMIUPUUYECKU IOIYYEHHbIE (DAKTHI.
Teopernyeckne 3HaHMS Pa3BUBAIOTCS IOCIENOBATEIBHO OT OJHOIO YPOBHS K IPYromMy M
o0ecreunBarOT OO0yYaIOUUMCS BO3MOXKHOCTh OOBSICHATH M TPOTHO3UPOBATH CBOICTBA,
CTpO€HHE U 00JJACTU MPAKTUYECKOTO TPUMEHEHUS N3YUaeMbIX BELLIECTB.

OcBoeHue conepkaHusi NMPOTPaMMbl [0 XMMHMHM IPOUCXOAUT C HCIOJIB30BAHUEM
3HAaHUU U3 paHee U3YUYEHHBIX YUEOHBIX MMPEAMETOB: OKPY KA MUp, Ouosorus, pusnka,
MaTeMarTuka, reorpadusi, TEXHOJIOTHsl, UCTOPUSI.

[Iporpamma ocHOBHOTO 00Iero 00pa3oBaHusS MO XUMHUH (yTITyOJEHHBINH YpPOBEHB)
OpUEHTHPOBAHA HA COXpaHEHHE (PYHIAMEHTAIBLHOTO XapakTepa o0pa30BaHus, CIeHU(UKH
yuyeOHOro mnpeaMera U oOecnedyeHHEe YCIEIHOro OO0Yy4YeHHMsl Ha CIEAYIOLIEM YPOBHE
oOpazoBaHus. B mporpamme Mo XUMHM peEaU3yeTcsl pa3BUBAKOLIAs M IpPaKTHYECKas
HAIPaBIEHHOCTh OOyueHuss XxuMuu, aupdepeHnmanuss oOydeHHUs, BKIIOYAIOIIAS
npo(UIBHYI0O TMOATOTOBKY OOYYAIOIIMXCS U TOCIEAYIOIIEe CaMOOMNpPEIEICHHEe B BBIOOpE
HaIpaBlieHUs] 00y4eHus B MTPODUIBHBIX KJIaccax.

VYriny0néHHoe n3ydeHre XMMUU CIIOCOOCTBYET pealn3alty 3aAa4 npodeccruoHaIbHOM
OpUEHTALlMM W HAMpaBJI€HO Ha MPEAOCTaBICHUE BO3MOXKHOCTH KaKJOMY OOyyarouiemycs
MPOSIBUTH CBOU MHTEJUICKTYAJIbHBIE U TBOPYECKHE CIOCOOHOCTH MPH M3YyUYEHUU Y4eOHOTO
npenMera, HeoOXOIWMBbIe ISl TPOJOJDKEHHs] 00pa3oBaHUS M JalbHEWIIEH Tpya0OBOM
NESATEIBHOCTH.

[Tporpamma o xumu (yriayOnEHHBIN YPOBEHb) IIpeIHA3HAUCHA JIJIsl UCTIOJIb30BaHMSI B
o0pa30BaTeNbHBIX OpPraHMU3alMsIX, pPEATU3YIOIMUX IporpaMMel U epeHIIPOBaHHOTO
(yrmyOnéHHoro, mpopUIBHOTO) W3YYEHHsI OTIEIbHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'O 00IIEro 00pa3oBaHMUsl.



OOpa3zoBaTtenpHble (DYHKIIMM XHMHH, HW3yd4aeMOW Ha YyriayOJCHHOM YpOBHE,
peanusyroTcs B mpoiiecce (HOpMUPOBaHMS 3HAHUN OCHOB XMMHUUYECKON HayKH Kak o0JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, 00IaCTH MPAKTUYECKOU AEATEILHOCTH YEJIOBEKa U OJHOTO
U3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada ydeOHOTO TMpeaMeTa COCTOUT B
(hOpMHUPOBAHUN CUCTEMbI XUMHUYECKUX 3HAHUN — BaXKHEHIINX (PaKTOB, MOHSATUHN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUM, JTOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
S3bIKa HAYKH, B TMPUOOIIEHNN K HAyYHBIM METOJaM TO3HAHUS TMPHU W3YYCHUU BEIICCTB H
XUMHUYECKUX peakiui, GOPMUPOBAHUH M PA3BUTUU MO3HABATEIBHBIX YMEHUN U CIIOCOOOB
NESTEILHOCTH M UX PUMEHEHUH B Y4EOHO-ITO3HABATEIILHON U Y4EeOHO-UCCIIeI0BATENHLCKON
NeSITeIbHOCTH, OCBOCHUH MPABUJI 0€30MaCHOTO 0OpallleHus ¢ BEIIECTBAMU B MTOBCEIHEBHOM
KU3HH.

[lenmn w3ydeHUST XUMUW OTPAKAIOT HAMPABJICHHOCTh OOYYEHUS Ha pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHUE €€ UHTEIUIEKTa U O0IIeH KYJIbTypHI.

N3yuenne XMMUM HaIIPaBJICHO HA JOCTUXKEHHUE CIICAYIONIUX TIEJICH:

(GhopMHUpPOBaHNE HHTEIUICKTYAJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caMO0Opa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITCIIBHOMY TIPUHSTHIO PEIICHUH, CIOCOOHOW aTanmTHpPOBATHCS K
OBICTPO MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

dbopMHUpOBaHUE CHUCTEMBl XMMHYECKHMX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, KaK OCHOBBI JJIsi MOHUMAHUS XUMHUYECKON CTOPOHBI SIBICHUU
OKPY’KaIoIIEro MUpa, OCBOCHUE SI3bIKA HAYKH,

npuoOIieHne  OOy4aromuxcs K  CaMOCTOSTENbHOW  TO3HABaTEILHOM U
UCCJIEIOBATEILCKOM JICSTENIBHOCTH, K HAyYHBIM METOJaM MO3HaHus, (OpMUPOBAHUE
MOTHBAIIMU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue oOmeH (YHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCJIE YMECHHH OOBSICHATHL M OICHWBATH SIBIICHUS OKPYKAIOIIETO MHpPA, WCTOIB3YS
3HAHWS U OTIBIT, TOJYYCHHBIC TTPH U3YICHUN XUMHH, IPUMEHSTH MX MPU PEIICHUH MPOOIIeM
B MTOBCETHEBHOM KU3HU U TPYIOBOU IEATETLHOCTH;

pa3BUTHE Y 0OydYaronIuxcsi MHTepeca K U3YyYEHUIO XMMUU U chepaM JesiTeTbHOCTH,
CBSI3aHHBIM C XUMHUEH, MOTHUBAIIHS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPODUIT 1
HAIPaBJICHHOCTH JTaJTbHEHIIIETO 00YICHMS;

OCO3HAHHWE MEHHOCTH XMMHUYECKUX 3HAHUW B KM3HU YEIIOBEKA, MOBHIIICHUE YPOBHS
AKOJIOTUYECKOM KYJIbTYPHhI, HEIPUATHE NEHCTBUN, TPUHOCSIINUX BPE OKPYkKAIOIIEH cpele u
310POBBIO JIKOJIEH;

npuoOpeTeHne OOydYalIMHUMUCS OIbITA CAMOIIO3HAHWSI, KIFOUECBBIX HABBIKOB
(KITFOYEBBIX KOMIIETCHIIHH ), HEOOXOAMMBIX IS PA3TUIHBIX BUIOB ICSITCIHHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamera «Xumus» orBoautes no 102 yaca B 8
u 9 kiaccax (3 yaca B Hezento), Bcero 204 yaca 3a JiBa rojia oOy4eHus.



COIEPKXAHUE OBYUYEHUA
8 KUIIACC

IlepBoHayaibHbIC XUMHYECKHE TOHATHS

XuMus — BakKHast 00J1aCTh €CTECTBO3HAHUS M MIPAKTHYECKON JIESTEIBHOCTH YeIOBEKA.
[Ipenmer xumun. Ponp xumum B Ku3HM YenoBeka. KpaTkue cBemeHus 00 HCTOpHH
BO3HUKHOBEHHsS W DPa3BUTUA XUMHM. XHMHUS B CHCTEME HayK. Tela W BeIeCTBa.
PuznuecKkre 1 XUMAYECKHE CBOMCTBA BEUIECTB. ATperaTHble COCTOSIHUSA BelecTs. [lonsaTue
O TEOPETUYECKUX M DOMIMPUYECKUX METOAAaX II03HAHUSA B ECTECTBEHHBIX HayKaXx.
[IpencraBnenuss 0 HAy4yHOM TIO3HAHMM Ha OJMIHPUYECKOM YpOBHE: HaAOIIOEHUE,
U3MEpPEHNE, DKCIIEPUMEHT, MOJEIMPOBAHWE, BBIUHCICHHE. [IpencraBiieHHss O HAaydyHOM
NO3HAaHUM Ha TEOPETHYECKOM YypOBHE: HayuHble (akThbl, Mpodiema, THIIOTe3a, TEopus,
3aKOH.

S3b1k xumMun. VICTOUHHUKY XUMUYECKOW HH(OPMAIIUU.

[TonsiTre 0 MeTogax paboOThl ¢ XUMUYECKUMHU BetecTBaMu. OO60pyI0BaHNE IKOIBHOMN
XuMHueckor maboparopun. IlpaBunma Oe3zomacHOro oOpamieHUs] € BEIMIECTBAMU H
1a60paTOPHBIM 000PYAOBaHUEM.

Yuctele BemecTBa U cMmecH. IIpuponHble cmecu: BO3AyX, HNPUPOIHBIM Tra3, HEe(Th,
IIPUPOJHBIE BOJABI, TOPHBIE TOPOJBI U MUHEPaNBbL. [[OHATHE O TOMOTE€HHBIX U F€TEPOTEHHBIX
cMmecsix. CriocoObl pazfenenust cmeceid. OuncTKa BEIIECTB.

BemectBa U XMMHUYECKHE pEAKUUU. ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTHI.
CHUMBOJIBI XMMHUYECKUX dyeMeHTOB. IIpocTeie W crokHble BemecTBa. MeTtaiel U
HEMeTaJlIbl. BelecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumuueckass Qopmyna. BaJeHTHOCTP aTOMOB XHWMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OmpezeneHne BaJIGHTHOCTH 3JIEMEHTOB MO (opmyrnam
OMHApHBIX COEIMHEHUN U cocTaBieHHE (POpMyJ OMHAPHBIX COCTUHEHHH MO BaJEHTHOCTU
aneMeHTOB. OTHOcuTenbHass aTomHass Mmacca. OTHOCHTENbHas MOJEKYJSIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO JJIEMEHTa B coequHeHuu. HaxoxneHue mpocrenen
(GbopMyIIbI BemIecTBa MO0 MaCCOBBIM JIOJISIM DJIEMEHTOB.

KomnuectBo BeniectBa. Monbs. MossipHas macca. B3anmMocBsI3b KOIMYECTBA, MAacChl U
quclia CTPYKTYPHBIX €IUHMIL BeulecTBa. Pacuersl mo opMmynaM XMMHUYECKUX COEIUHEHUH.
Monspnas macca cMecH BelecTB. MoJibHast 10JIsI XMMUYECKOTO JJIEMEHTA B COCIMHEHUU.
Haxoxxnenune mpocreiimeii (hopMyJsIbl BEIIECTBA 0 MOJBHBIM JOJISIM JIEMEHTOB.

@u3NYECKNE U XUMHUYECKUE SIBJICHUS. XUMHUYECKAsl PEAKIIUSA U €€ MPU3HAKU. Y CIIOBUSA
IIPOTEKAHUS XHMHYECKMX peakuui. 3aKOH COXPAaHEHUS MacChl BEHIECTB. ATOMHO-
MoJieKyJisipHass Teopusd. JKu3np u  npearenpHocTs M.B. JloMoHOcOBa. Xumuueckue
ypaBHEHUs. TUIIBI XUMUYECKUX peakLUi (COETMHEHUs, PA3JI0KEHUs, 3aMeIlleHus, 0OMEHa).
PacdeTsl M0 XMMUYECKUM yPABHEHHUSIM.



OKCIEPUMEHTAIBHOE HM3YYEHUE BEIIECTB M SIBICHUM. 3HAKOMCTBO C XMMHUYECKOU
MOCYJIOM, ¢ MpaBuiiaMy pabOThI B JIAOOPATOPUM U IIpUEMaMH 0OpaIlleHUs ¢ JJaOOpaTOPHBIM
obopynoBanueM. M3yuenue u onvcanve pU3NYECKUX CBOMCTB 0Opa3lloB HEOPTaHUYECKHUX
BEIIIECTB — METAJUIOB U HeMeTaiuioB. Habmonenue pusnueckux (MiaBjieHUE BOCKA, TassHUE
JbJla, pacTUpaHUE caxapa B CTYIKE, KUIEHUE W KOHJEHCAIUs BOJbI) M XHUMHUYECKHUX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHOW MPOBOJIOKU, B3aMMOJIEHCTBHE COABI MJIM Mella C
COJIIHOM KHUCJIOTOM) siBeHnid. O3HaKOMJIEHUE ¢ 00pa3aMu BEIIECTB KOJIUYECTBOM | MOJIb.
HaGnronenue u omucaHrne NPU3HAKOB MPOTEKAHUS XHUMHYECKUX PEAKIui (pa3ioKeHHe
caxapa, B3auMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, MOJIyYEHUE U Pa3I0KEHUE
ruapokcuaa meau (1) mpu HarpeBaHuU, B3aUMOJICHCTBHUE JKejie3a C PACTBOPOM COJIM MEIU
(I1). M3yuenme cnocoOOB pa3acieHusi cMecel (C MOMOIIbI MarHurta, (puIbTpOBaHUE,
BbINIApUBaHUE, AUCTHILIISAIMSA, XpoMartorpadus), MpoBeIeHNEe OYUCTKU MMOBAPEHHOM COJIU.
Ha6nronenue u onrcanne ONbITOB, MILUTFOCTPUPYIOINTNX 3aKOH COXPaHEHUS MACCHI.

Ba:xHeiimue npeacTaBUTe I HEOPTAHUYECKNX BelIECTB

[IpencraBinenus o razax. Bozmyx — cmech razoB. CoctaB Bo3ayxa. 3akOH ABOTrajpo.
Mousipabiit 00bEM Ta30B. OTHOCUTEIBHAS IOTHOCTH Ta30B. OmpeiesieHne OTHOCUTEIbHON
MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEIIECTBA MO U3BECTHOW OTHOCUTEIILHOM MJIOTHOCTH.
OOBEMHBIC OTHOIIICHUS TA30B MPU XUMHUYECKUX PEAKITHIX.

Kucnopon — sneMeHT u mpocroe BemiecTBO. HaxokaeHue Kuciopoja B MPUPOJE,
du3nUecKkue M XHUMHYECKHME CBOMCTBa (peakuuu ropeHus u okwucieHus). [Iporecch
okucieHus: B xuBou mnpupone. Okcunpl. [Ipumenenue kucinopoga. CrocoObl MOTydeHUs
KHCJIOpoaa B jaboparopuu U mpombiiuieHHOCTH. [loHATHe 0 KaTamm3arope. Kpyrosopot
kuciopoaa B npupoje. O30H — ayutoTponHass Mogudukanus kuciaopoga. O30HOBBIM CIOMH,
€ro 3Ha4YeHUe JJIsl ’KUBBIX OpraHu3MOB. Pa3pyiiieHre 030HOBOTO CJIOSI.

TeroBoit 3(pPexkT XUMHUUECKOW peakInH, TEPMOXUMHUYECKUE YPaBHEHHUS, DK30- U
sHAO0TEpMUYECKHE peakuuu. TornuBo. Mcnosib30BaHue yIiisi 1 METaHa B KA4E€CTBE TOIUIMBA.
3arpsizHeHue Bo3ayxa. [lorsTue o mapaukoBoM 3¢ dexTe.

Bonmopon — snemeHT M mpocTtoe BemiectBo. Haxokaenue Boaopoaa B MPUPOJE,
¢du3nUecKkue U XMUMHYECKHE CBOWCTBA, MPUMEHEHHE, CrocoObl mosydeHus. [lonstue o
KHCJIOTax U coyisix. Mcnosib30BaHKWE BOIOPO/IA B KAUYECTBE TOILIHUBA.

Bopa. ®wusnueckue cBoucTtBa BOAbl. Bonxa kak pactBopurenb. PacTBOpEL
HaceolllieHHbIE 1 HEHACBIIIEHHBIE pacTBOpPbI. PacTBOpUMOCTh BemiecTB B Bojae. DakTopswl,
BIIUSIIONINE Ha PACTBOPUMOCTBH TBEPIBIX M Ta3000pa3HbIX BemiecTB. CIIOCOOBI BRIPpAKEHUS
KOHIICHTPAIIMM PACTBOPOB: MaccoBas JIOJS PAcTBOPEHHOI'O BEIIECTBA, MOJISIpHAs
KOHILIEHTpalus. Poibs pacTBOPOB B IPUPO/IE U B )KU3HU YETIOBEKA.

Xumuueckue cBoiictBa Bojibl. [lonsitue 00 ocHoBanusix. [loHaTre 00 MHAMKATOpax.
Kpyrosopor BOael B mnpupone. 3arpsA3HEHUWE NPUPOAHBIX BoA. OXpaHa W OYMCTKA
MIPUPOIHBIX BOJI.



Knaccudukanus neopranmyeckux coenuHeHuid. Oxcuanl. Knaccudukaius oxcumos:
cosieoOpaszyromue (OCHOBHBbIE, KHUCIOTHBIE, amM(OTepHbIe) U  HecoJeoOpasyrolue.
MexyHapoaHas HOMEHKJIATypa OKCHIOB. TpuBHalbHbIE Ha3BaHUsI OKcUA0B. Dusnueckue
U XapaKTepHbIE XUMUYECKUE CBOMCTBA OKCUJIOB (B3aUMOJICHCTBUE C BOJIOM, C KUCIOTaMH U
OCHOBAaHMSIMHU, C IpyTUMH OKcuiamu). [Tomyuenne okcuaos.

[loHdaTHE O THAPOKCHUAAX — OCHOBAaHUAX U KHCIOPOACOJEPKAUIUX KHUCIOTaX.
Kucnorel. Knaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa W TpPHUBHAIbHBIC
Ha3BaHHUs KuciaoT. dusznueckne U XUMUYECKHE CBOMCTBA KHUCIOT (B3aUMOJICHCTBHE C
METaJUIaMH, C OKCUJAMU METAJIJIOB, OCHOBAHMSIMU U COJSIMHU). Pl aKTUBHOCTH METaJUIOB
H.H. bekerosa. Ilomydyenue kucnor. KucnoTel B mpupone, NPUMEHEHHE BaKHEWUIIHX
KHCJIOT.

OcHoBanus. Knaccudukaiuss OCHOBaHUMN: WIEJOYM W HEPACTBOPUMBIE OCHOBAHUSI.
MexayHaponHas HOMEHKJIATypa OCHOBaHMM. TpuBHaNbHBIE HAa3BAHUS OCHOBAHUMU.
[Ilenoun, ux cBOMCTBA (B3aMMOJECHCTBUE C KUCIOTHBIMU OKCHJIAMHU, KUCIOTAMH U COJISIMHU)
U crnocoObl noiydeHus. HepacTBopuMble OCHOBaHMs, X CBOWMCTBA (B3aMMOJEHCTBHE C
KUCIIOTaMU) H  crnocoObl mosydeHusi. AmdotepHocts. [lonsitue 00 am@oTepHbIX
rupokcuax (Ha mpuMepe THUIPOKCUIOB IMHKA W AJIOMUHMS): XMUMHYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C KHCIOTAMU U IIEJT0YaMH) U TIOJIyYECHHE.

Commn (cpenHue, KHCIble, OCHOBHBIE, ABOIHBIE). MexayHapoaHas HOMEHKJaTypa
cousieil. TpuBuanbHble Ha3BaHUs cojiei. U3nuecKkue U XapakTEePHbIE XUMUYECKUE CBOMCTBA
Ha Ipumepe cpeaHux cotien. [lonmyuenue conen.

['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COETMHEHUIA.

OKCIEPUMEHTAIBHOE U3YUEHNE BEIIECTB U SBJICHUM:

KOJINYECTBEHHOE ONPEIECIICHUE COAEPKAHUS KUCIOPOJa B BO3AYXE;

HOJTyYyeHue, CoOOMpaHue, pacrio3HaBaHUE U U3yUYE€HUE CBOICTB KUCIOPOAA;

HaOJII0JIEHNE B3aMMOJICUCTBUS BELIECTB C KUCIOPOAOM U YCIOBUI BO3HUKHOBEHUS U
MPEKPAIICHUS TOPEHHUS;

O3HaKOMJIEHUE ¢ 00pa3laMyi OKCHUJIOB U ONMCAHUE UX CBOMCTB;

HoJIyYyeHue, coOrpaHue, paclio3HaBaHUE U U3YUYEHUE CBOICTB BOJ0Opoa (TOpEHNUE);

B3anMoielicTBHE BoJIopoa ¢ okcuaoM meau (11);

HCCIIEJOBaHNE OCOOCHHOCTEHN pacTBOPEHUS BELIECTB C Pa3IMUYHON paCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOM MacCOBOM JOJIEW PAaCTBOPEHHOIO
BEILIECTBA;

OPUTOTOBJIIEHHE  PAacTBOPOB €  ONPENEIECHHOM  MOJIIPHOM  KOHLEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICUCTBUE BOJIbI C METAJUIAMU (HATPUEM U KAJIbITUEM);

ONIPENIEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO HHIUKATOPOB;

HCCIIeI0BaHNE 00pa30B HEOPTaHMUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;



u3ydeHue B3aumojeiicteus okcuaa meau (I1I) ¢ pactBopom cepHOIl KUCIOTHI, KUCIIOT C
MeTaJlIaMH, PEaKIIUA HEUTpaIu3aluu;

NOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHME OJHOIO METaJla APYTHM W3
pacTBopa cony;

B3aMMO/JICHCTBUE THAPOKCUIA [IUHKA C PACTBOPAMH KHUCIIOT U IEIOYEH;

pELICHUE DKCIIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHWYECKHUX
COCIUHEHUI».

Iepnoaunyeckuit 3axoH u Ilepuoauyeckasi cucreMa XUMHYECKHX dJieMeHTOB /I,
N. MenpeJieeBa

Crpoenne atToMOB. Xumuueckas cBsi3b. OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINM.

[lepBble MONBITKM KIacCU(PUKALUU XUMHUECKHX 3JeMeHTOB. [loHsTHE O Tpynmax
(cemelicTBax) CXOJHBIX DJJEMEHTOB: IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX MeETajllax,
rajoreHax, MHEpTHBIX (0JaropoAHbIX) Ta3ax. DIEMEHThI, KOTOpbIe 00pa3yloT aM(OoTepHbIe
OKCHUJIbI U TUAPOKCH/IBI.

Ilepnonnuecknit 3axkoH. OtkpbiTue Ilepuoauueckoro 3akoHa. Ilepuoaguueckas
cuctemMa xumuueckux anemeHtoB JI. WM. MengeneeBa. KoporkonepuonHas u
JUIMHHONepuoiHas Gpopmbl Tabnuuel «llepruoauueckas cucteMa XUMUYECKUX 3J€MEHTOB /1.
N. MengaeneeBa». [lepuons! u rpynnsl (A- u b-rpynmsi).

Crpoenue aroMoB. CocTaB aTOMHBIX saep. M3oTonbl. PagnoakTMBHOCTb. DJIEKTPOHBL.
DJeKTpoHHas OpOUTaNb. DHEPreTUYECKUE YPOBHU U IIOypPOBHHU aToMa: s-, p-, d-opouranu.
DJEeKTpOHHBIE KOH(DUTYpaIH U 3JEKTPOHHO-Tpaduueckue GopMyiibl arToMoB. Dusnueckuii
CMBICI TOPSAKOBOIO HOMEpa, HOMEpa nepuoaa MW rpynnel anemeHTta. CrpoeHue
ANIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIeMeHTOB Ilepmonnueckoi
cucrtemsl JI. 1. MenneneeBa: pacnpeneneHue 3JIEKTPOHOB IO SHEPrETUYECKUM YPOBHSIM,
HOIypOBHAM U opOutansim. @uznueckuit cmbica [lepuonnyeckoro 3akoHa.

3aKOHOMEPHOCTH  M3MEHEHUS  paguyca  aTOMOB  XHMHYECKMX  DJIEMEHTOB,
METALUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO rpynmam H nepuoaam. l3meHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUN XUMUYECKUX 3JIEMEHTOB B IEPUOAAX U IPyHIax.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA I10 €ro IoJ0XKeHuto B Ilepuonnueckoi cucreme
. . Menneneena.

3nauenne Ilepumonnueckoro 3akoHa u Ilepuoanyeckod CHUCTEMBI XUMUYECKHX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. [1. 1. Mennenees — ydeHsll U rpak1aHUH.

DNEeKTpOOTPULATENBHOCTh XUMUYECKUX DJIEMEHTOB. XUMHUYECKasl CBs3b. BHbl
XUMHUYECKON CBSA3M: KOBAJICHTHAs IMOJSPHAsl CBSA3b, KOBAJCHTHAsl HENOJIIPHAs CBS3b,
MOHHas CBsI3b. MexaHnu3Mbl 00pa30BaHMsl KOBAJIEHTHOM M MOHHOM CBSI3U. DJIEKTPOHHBIE U
CTPYKTypHBI€ (popMyIbl BemecTB. KaTHOHBI 1 aHUOHBI.

Kpucramnnueckue u amopdHble BeliecTBa. THUMBl KPUCTAUIMYECKUX PELIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.



Crenenp oxucnenus. OnpeneneHUe CTENEHEH OKHUCIEHUS aTOMOB B OWHApHBIX
coequHeHUsIX. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. llporecchl OkucieHus u
BOCCTaHOBJIEHMs. OKucnurenan M BoccTaHOBUTENU. COCTaBiI€HHME YPaBHEHHM HPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMi M PAcCTaHOBKA B HUX KOA(PPHUIIMEHTOB
METOJIOM JIEKTPOHHOTO OajaHca.

DKCIEepUMEHTAIBHOE U3YUYEHHE BEILIECTB U SIBICHU:

O3HaKOMJIEHHE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJICTTUPOBAHUE CTPOCHHUS MOJIEKYJ MPU TOMOIIM PUCYHKOB, MOJIENIEH, SJIEKTPOHHBIX
U CTPYKTYPHBIX (GOPMYIT;

pOBEJICHHE OTIBITOB, WJLTIOCTPUPYIOIINX IPUMEPHI OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuil (rOpeHUE, peakliuu pa3ioKeHUs, COETUHEHMUS).

MeknpeaMeTHbIE CBSA3H

Peanuzanuss MeXnpenMEeTHBIX CBSI3€M MpU HM3YYEHHMM XUMHM B &  Kjacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U
HNOHSATUMN, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAYKaX.

OO1iue ecTecTBEHHO-HAy4YHbIE TOHATUA: sIBIEHUE (IIpolecc), Hay4dHbId QaxT,
TUIOTE3a, TEOPHUsl, 3aKOH, aHaJIN3, CUHTE3, KIacCUu(UKaIMs, EPUOIUIHOCTb, HAOII0IEHHE,
HKCIIEPUMEHT, MOJICTMPOBAHIE, U3MEPEHUE, MOJCIb.

®dwuszuka: SBICHUS TPUPOJIBI, (PU3NUECKUE SIBICHUS, BEIIECTBO, TENO, (PU3NUECKHUE
BEJIMUMHBI, €IMHULBI U3MEPEHUs, 00bEM, Macca, arperaTHble COCTOSIHUE BEIIECTBA, aToOM,
AJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJa, CTPOCHHE Ia30B, JKUIKOCTEW U TBEPABIX
(KpHCTaJUTMYECKUX ) TEJI, DMEKTPUICCKHM 3aps/l, KOTUIECTBO TETIOTHI.

buonorus: Ouocdepa, GpoTocuHTE3, MPOIIECCH OOMEHA BEIIECTB.

['eorpadus: armocdepa, rtuapocdepa, MHHEpAIbl, TOPHBIE MOPOABI, MOJIE3HbIC
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

Texnonorusa: TtexHochepa, TPOU3BOJACTBO, XHUMUYECKHUE TEXHOJIOTUH, CBIPhE,
KOHCTPYKLIMOHHBIE MaTepUaIbl.

9 KUIIACC

BeurecTBo M XUMHMYeCKasi peaKkuus

[ToBTOpEeHNe u yriayOneHne 3HaHUI OCHOBHBIX pa3ienoB Kypca 8 kiacca. CTpoeHue
aToMoB. CBOICTBAa aTOMOB XMMHUYECKUX 3JIEMEHTOB, X KOJUYECTBEHHBIE U KAaUYECTBEHHBIE
XapaKTEPUCTUKU (pamuyc, ANEKTPOOTPHULIATEILHOCTD, HEPrus MOHU3ALINN).
[TocnenoBaTenbHOCTh 3aIOJHEHUS 3JEKTPOHHBIX OpOMTajed aToOMOB MajbIX MEPHOIOB.
OcoOeHHOCTH 3aIlOJIHEHHSI AJIEKTPOHHBIX OpOWTaneil aTroMoB OOJIBIIMX [EPUOJIOB.
Ilepnonnueckas cucreMa XMMHYECKHMX DJIEMEHTOB B CBETE IPEACTABICHUN O CTPOCHHUHU
atoma. CreneHb OKHCIEHHS M BaJeHTHOCTb. lIpencraBneHune o mnepuoanyYecKoOn
3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB (JIEKTPOOTPHULATEIbHOCTh, OKHCIUTEIBHO-



BOCCTAaHOBUTEJIbHBIE CBOMCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUI0OB U THIPOKCUIOB) OT
CTPOEHMS aTOMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, JKHUIKOM U Ta3000pa3HOM COCTOSIHUU.
Buabl XMUMUYECKOW CBSI3U: MOHHAsA, KOBAJIEHTHAs (HEMOJIApHAas, MOJIApHas); OOMEHHBIA U
JOHOPHO-AKIIENTOPHBIA MEXaHNU3M 00pa30BaHuUsI KOBAJIEHTHOM CBSI3U.

MexmonexynsipHble B3aUMOAEHCTBUS (BOAOPOAHAs CBs3b, CUibl BaH-nep-Baanbca).
THUIIBI KPUCTAJUIMYECKUX PELIETOK — aTOMHAasi, MOHHAsA, METaJUINYECKas, MOJIEKYJIsIpHAs — U
OCOOEHHOCTH MX CTPOEHUS. 3aBUCHMOCTb CBOMCTB BELIECTBA OT THMNA KPUCTAJUIMYECKOU
PELIETKU U BUJA XUMUYECKOU CBSA3H.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOTEKaHUs XUMHUYeCKUX peakmnuil. Kmaccuduxamms
XUMHUYECKUX pEeaklUUid MO Pa3IUYHBIM IpHU3HAKaM (110 YUCIY M COCTaBy y4YacCTBYIOIIMX B
peakiuy BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO H3MEHEHMIO CTENEHEH OKHUCICHUS
XUMHUYECKHUX AJIEMEHTOB, TI0 OOpaTUMOCTH, MO YYACTHIO KaTajau3aTopa, MO arperaTHOMY
COCTOSIHUIO PEarupyrorx BEIIeCTB).

DONEeMEHTbl XUMHYECKOM TEPMOAVHAMHUKH. OHEPreTHMKa XHMHYECKHX PpEaKUui.
TemnoBoit 3ddexT XuMuyeckol peakuuu. OK30- U SHAOTEPMHUYECKHUE pEaKuH,
TEPMOXMMHMUYECKHE YpaBHEHMs. 3akoH l'ecca M ero cnencrBus. BerumciieHus 10
TEPMOXUMHUYECKUM YPABHEHUSIM.

[loHATHE O CKOPOCTM XMMHYECKOM pEaKUWH. 3aKOH NEUCTBYIOIIMX Macc. PakTopsl,
BJIMSIOIINE HA CKOPOCTh XUMHYECKOW peakuuu. DHeprus aktuBauud. [IoHaTHe o karamuse.
®epmeHThl. UTHTHOUTOPBI.

[lonsiTne 00 OOpaTUMBIX W HEOOpPATUMBIX XHMHUYECKUX peakuusx. llonstue o
XUMHAYECKOM paBHOBecuu, npuHmun Jle Illarense. YcmoBus cMeEmIeHHS XUMHYECKOTO
paBHOBecusA. @DakTOppl, BIMAKIIME HAa COCTOSHHE XUMHUYECKOTO  pPaBHOBECHS.
IIporno3upoBaHue BO3MOXHOCTH IPOTEKAHMUS XMUMHUYECKHUX IIPEBPALLCHUN B Pa3IMYHBIX
YCIIOBHUSIX Ha OCHOBE IPEACTaBIECHUI 00 M3yUYEHHBIX JIEMEHTAaX XUMUYECKOM KUHETHKHU U
TEPMOJINHAMUKH.

OKHUCAUTENBPHO-BOCCTAHOBUTENBbHBIE peakuu. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
CBOMCTBA XWUMMUYECKUX DJIEMEHTOB, 3aBUCHUMOCTb OT CTEIIEHU OKHUCIICHUA. BakHble
OKHCIIUTEIM W BoccTaHoBUTENU. llepmanranar kamus (xapakrtepuctuka). CocTaBieHHE
YPABHEHUM OKMCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA C HCIOJBb30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

DIIEKTpOJMTAYECKAs Aucconuanus. XUMHUYECKHE PEAaKUHH B pacTBopax. Teopus
AJIEKTPOJIMTUYECKONW Juccouuanuu. PactBopeHne Kak (DU3MKO-XMMHMUYECKHHA IpOLEcC.
IlonsATHE O THApaTaX M KPUCTALIOTHIApATaX. DJIEKTPOJUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AHWOHBI. MeXaHu3M IUCCOLMAMU BEUIECTB C PA3JIUYHBIM BHIOM XHMHYECKOM CBA3U.
CunpHble U cnabble AMeKTponuThl. CTEMeHb AMCCOIMAINHM, KOHCTAHTA JAMCCOIHAIINH.
HNonnoe IIPOU3BELICHUE BO/JIbI. Bonoponnsrii [I0Ka3aTeb. WNHuKaTopsl.
DNEKTPOIIUTHYECKAs TUCCOLMALNs KUCIIOT, OCHOBAHUM U COJIEH.



Peakuun wnoHHOro oOMmeHa. YciOBHUS MPOTEKaHMsI peakUUid HOHHOrO OOMEHa.
MouekyiisipHbI€, TIOJIHBIE U COKPAICHHBbIE HOHHBIE ypaBHEHUS peakunii. CBOMCTBA KUCIIOT,
OCHOBaHUH M cCoJiell B CBETE MPEACTABICHUN 00 3JIEKTPOJIUTUYECKON JUCCOLUALIU.
KauecTBeHHbBIE peakliy HA HOHBI.

I'mpponus comeii. MoHHBIE ypaBHEHUS TUAPOJIN3a COJEH. XapakTep CpeAbl B BOIHBIX
pacTBOpPaAX COJIEH.

OKCIEPUMEHTAIIBHOE M3YyYEHHME BEIIECTB U SIBICHUI: O3HAKOMIICHHE C MOJEISAMU
KPUCTAITTMYECKHUX PEIIETOK HEOPTAHUYECKUX BEIIECTB — METAIJIOB 1 HEMETaJUIOB (Tpaduta
Y anmMasa), CJI0KHBIX BEHIECTB (XJIOpHIa HATPHs);

UCCJIEIOBAHME 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOM peaKkluu OT BO3ACHCTBUSA
pa3anyuHbIX (PaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIIKE 00PaTUMOCTh XUMUYECKUX PEaKIUii;

UCCJIEIOBAHUE DJIEKTPOIPOBOJIHOCTH PACTBOPOB, IMpoliecca AMCCOLMALMH KHUCIOT,
IIEI0YEH U COJICH;

IIPOBEICHHUE OMNBITOB, WIIIOCTPUPYIOIIUX MPU3HAKA NPOTEKaHUS PEaKIUil HOHHOTO
oOMeHa (00pa3oBaHHe OCajKa, BBIJCICHHE ra3a, 00pa30BaHKe BOJIbI);

OpPUMEHEHUE WHIUKATOpOB (JakMyca, MeTuJopaHxa | (¢eHondraienHa) s
ONpeaEeIeHHs XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUI U COJIEH;

MIPOBE/ICHHE OIBITOB, WJUTFOCTPUPYIOITUX IpUMEPBI OKHUCJIUTENBHO-
BOCCTAaHOBUTENBHBIX PeaKuil (rOpeHUe, peakliuu pas3ioKeHUs, COETUHEHUS);

pPacno3HaBaHWE HEOPraHWYECKHUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAaKLUN Ha
VOHBI;

pelieHue AKCIIEPUMEHTAIIbHBIX 3aja4y 1o TEMaM: «OKHUCTUTENBHO-
BOCCTAHOBUTEJIbHBIE pEAKLIMKY, «I UaApOIu3 coneit», « ANeKTPOIUTHUYECKAsT TUCCOIHAIUSY.

Hemeranibl 1 MX cOeAMHEHUA

OOmias xapakrepucTuka HeMeTaioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHMUYECKUX
AJIEMEHTOB, MPOCTHIX BEIIECTB, AIOTPONHs. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HeMeTauioB. CpaBHUTENIbHAS XapaKTEPUCTUKA COEUHEHNN HEMETAIIOB.

OOmiasi xapakTepucThka ragoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE
cTeneHu okuciieHus. CtpoeHne M (U3NUecKue CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOTE€HOB.
XUMHYECKHE CBOWCTBA Ha MpUMEpPE XJiopa (B3aUMOAEHCTBHE ¢ METaJLIaMH, HEMETaJlJlaMH,
BOJIOH, 1iesiouamu). XiiopoBoaopod. ComsiHas KUCI0Ta, XUMUYECKUE CBOMCTBA, TTOJTyYEHHUE,
IpuMeHeHue. JlencTBre XJiopa M XJIOPOBOJOPOJA HA OpPraHM3M 4elloBeKa. BaxuHenmme
XJIOPUJIBI M UX HAXO0XKJIECHHE B pupoae. [loHsATHE 0 KUCI0pOoACOAEpKAIUX KUCIOTaX XJI0pa
U UX COJISIX.

VVIA-rpynnel. OcoO€HHOCTA CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTETIEHH OKUCIIEHUS.
Crtpoenue u pu3ndecKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPO/Ia U CEPBL. AJUTOTPOITHBIC
MOAU(DUKALIMK KHCIOpOAa W cepbl. XUMHUYECKHE CBOWMCTBA cepbl (B3aMMOJIECHCTBUE C
HEMETAJUIaMHM, METAJUIaMH, KOHILIEHTPUPOBAaHHBIMU a30THOM U CEPHOM KHCJIOTaMHu).



CepoBonoposl, cTpoeHHE, (U3MUECKMEe W XHMUYECKHME CBOWCTBA (KHUCIOTHBIE U
BOCCTAaHOBUTEJIbHbIE CBOMCTBA). OKCHUIIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepuucras kucnora u ee conu. CepHas Kuciora, (pU3Myeckue U XMMHUYECKHE CBOMCTBA
(obmue kak TpeacTaBUTENs Kiacca KUCIOT U cnernuduueckue). Conmu cepHONW KHUCIOTHI.
XVMUYECKUE PEAKIINH, JIe)KAIMe B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOMyUYeHHUsI CEPHOM
KUCIOTHI. [IpencraBienrs o XUMUYECKOM MPOU3BOJICTBE U CBSI3AHHBIX C HUM Mpodeccusix.
[Ipumenenue cepHod KucCIOTHl U cylbdaToB. KauecTBeHHbIE peakiuu Ha CyJIbPUT-,
cynbbua- u cynbdar-annonsl. HaxoxaeHwe ceppl W €€ COCOUHEHHH B TMPHUPOJE.
XVUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpebl COeTMHEHUSIMHU CEPhl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3AyXa), CIIOCOOBI €ro MpeI0TBPAICHUS.

OO6miast xapakTepucThKa 3eMeHTOB VA-rpyrrbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbIEC CTECIICHU OKUCIICHUS.

A30T, pacmpocTpaHeHHWe B Tpupoae, (U3NUECKHMe W XHWMHUYECKHE CBOWCTBA
(B3auMoielicTBHE C METaJJIaMH, BOAOPOJIOM, KuciaopoaoM). KpyroBopot asora B mpupoze.
AMMHak, ero (u3MYecKrue M XUMHUYECKHE CBONCTBAa (OKHCIIEHHE, OCHOBHBIE CBOMCTBa
BOJHOT'O pacTBOpa), MPUMEHEHUE U TIOJIyYCHHE B JIAOOpATOPUH U MPOMBINIIeHHOCTH. VoH
aMMOHUS, JOHOPHO-aKIENTOPHBIA MeXaHu3M ero oOpa3zoBanus. Conau aMMOHUS, HX
busznueckne M XUMUYECKHE CBOWCTBA (paslioKeHHWE M B3aWMOJEHCTBHE CO IMIEIOYaMu),
npuMeHeHue. KauectBenHas peakius Ha noHsl ammoHusi. Okcuast azorta (I, 11, 1, IV, V).
A3zoTuctas KuciaoTa. A30THas KHCIOTa, €€ IMOojJy4yeHue, (U3MYECKUe W XUMUYECKUE
CBOMCTBa (00IIME KaK MpEeACTaBUTENs Kiacca KUCIOT U clenu@uieckue), mpuMeHEHue.
XVWMUYECKUE pEaKIuH, JeXKalMe B OCHOBE TOJYYEHHS a30THOW KHUCJIOTHI B
MPOMBINIUICHHOCTH. HuTpaTel 1 HUTpUTHL. KadecTBeHHBIE peaknuu Ha HUTPAT- U HUTPHUT-
aHMOHBI. XWMHYECKOE 3arpsi3HEHUE OKPYXKAloMIe Cpeapl COSAMHEHHUSIMH a30Ta
(KUCIOTHBIE JOXKIH, 3arPsI3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®ocdop, amrorpornsbie Moaudukamuu dochopa (Oenbiii U KpacHbIM docdop),
¢uznueckne M XUMHUYECKHE CBOWCTBA (B3aMMOJAEWCTBHE C METAUIAMH, KHUCIOPOJIOM,
rajoreHaMu, KOHILIEHTPUPOBAHHBIMU a30THOM M cepHOil kucmoTamu). Oxcuasl docdopa
(11, V), dochopnas xucinora, (PuU3NUECKHME M XHUMHYECKHE CBOWCTBA, IOJy4YEHHUE.
KauectBennas peakiusi Ha ¢ocdat-uonbl. [IpencraBnenus o ranorenugax docdopa (I,
V).

[lonsiTve O MUHEpaNbHBIX ynoOpeHusix. A30THbIE, (QochOopHbIE, KOMIUIEKCHBIE
ynoOpenus. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIEH Cpeapl COCIWHEHUSIMU a30Ta |
dhocdopa.

O6mias xapakrepuctuka 37meMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHUS.

Yrinepon, amwiorpornHble Momudukanuu (rpadur, ammas, ¢dymwiepeH, rpadeH,
HAHOTPYOKHM), (pU3MUECKHe U XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB (B3aUMOACHCTBHE C
MeTa/llaMHi, HEMEeTa/llaMU, KOHIEHTPUPOBAHHBIMU a30THOM W CEpPHOM KHUCJIOTaMH).



[Tonsitue 00 ancopbuuu. Kpyrosopor yriepona B mnpupoae. Oxkcuabl yriaepoja, UX
¢u3znueckue M XMMHMUYECKHE CBOMCTBA, JECWCTBHE HA KUBBIE OPraHU3MBbI, MOJIYYEHHE U
NpUMEHEHHEe. DKOJIOTUYECKUEe MpoOseMbl aTMOc(ephl, CBA3aHHBIE C OKCHUIOM YIJepoja
(IV). YronpHas KuCIOTa U €€ COJH, UX (PU3NUECKUE U XUMUYECKUE CBOMCTBA, MOJYUYCHHUE U
npuMmenenue. KapOonatbl, rumpokapOoHaThl, WX cBoiicTBa. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbl. Mcrnonp3oBaHue kapOOHATOB B OBITY, MEIAUIMHE, MPOMBIIIIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHavyasibHbIE TOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHHUSX
yriepojia: yriieBoJOpoasl (METaH, 3TaH, STUJIEH, all€TUJIEH), 3TaHOJ, TJIULEPHUH, YKCYCHas
kucioTa. [IpupogHble MCTOYHHMKM YIJIEBOJOPOAOB (yroyib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTBl HUX TMepepabOTKH, HMX pOJdb B OBITY M MpOMBILUIEHHOCTH. [loHsTHE O
OMOJIOTMYECKH Ba)KHBIX OPraHMYECKUX BEILECTBAaX — JKUpax, OesKax, yrieBojax — U HuX
POJIH B )KM3HM YEJIOBEKA. EAMHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COEAUHEHNM.

Kpemnnii, ero pu3ndeckne 1 XMMHUYECKHUE CBOMCTBA (B3aMMOJICHCTBHE C METAJIAMH,
KHCJIOPOJIOM, YTJIEPOAOM, TajoreHamH), IMOoJydyeHue M mnpumMeHeHue. Ponb KpeMHus B
npupoje u Texuuke. Oxcun kpemuus (IV), kpeMHHUEBast KUCIIOTa, CUIIMKATHL: (PU3NUYECKHUE U
XUMHUYECKHE CBOMCTBA, MOJIYYEHHUE W TPUMEHEHHWE B OBITY M IPOMBIIICHHOCTH.
Baxxneiinme cTpouTenbHble MaTEpUalbl: KEpaMHUKa, CTEKIIO, IIEMEHT, OETOH, KeJIe300€TOH.
[IpoGnemMbl 0€30MACHOTO HCIOJIb30BAHUS CTPOUTENBHBIX MAaTEPHATIOB B IOBCEIHEBHOU
KU3HH.

bop. OcoOennoctu cTtpoeHust aroma. OOmmMe NpeacTaBICHUS O (PUIHMUECKUX U
XMMHUYECKUX CBOWCTBax. bopHas kucmora.

OKCIEPUMEHTAIBHOE U3YUEHNE BEIIECTB U SBJICHUM:

03HAKOMJIEHUE ¢ 00pa3aMu MPUPOIHBIX XJIOPUIOB (TaJIOTEHUIOB);

IPOBEJCHUE ONBITOB, OTPAKAIOIIUX (PU3NUECKHE U XUMUUECKHE CBOMCTBA T'aJIOTEHOB
U UX COCUHEHUN;

M3y4YEHUE CBOMCTB COJISTHOW KUCIIOTHI;

MIPOBE/ICHHE KA4YEeCTBEHHBIX pEAKUUN Ha XJIOpUA-, OpOMUIA- M HOAMA-UOHBI U
HaOJII0JIeHUE TPU3HAKOB UX NPOTEKAHMUS;

O3HAKOMJIEHHE C 00pa3liaMy Ccepbl U €€ MPUPOIHBIX COEIUHEHUH;

HaOJI0IeHNe Tpoliecca OOyrIMBaHUS caxapa MoJ AEHCTBUEM KOHLEHTPUPOBAHHOM
CEpPHOU KHUCIIOTHI;

U3YYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI,

NPOBEJCHUE KAaYECTBEHHBIX pEakUuMid Ha Ccyinbpuna-, cyiabQuT- U Cyiab(haT-uOHbI U
HaOJII0JIeHIE TPU3HAKOB UX NPOTEKAHMUS;

O3HAaKOMJIEHUE C (PU3MYECKMMHU CBOMCTBaMHU a30Ta, (ochopa W UX COEIUHEHUH,
oOpa3lamMu a30THBIX U POCPOPHBIX YAOOPEHU;

MOJIy4eHUe, cOOMpaHue, paclio3HaBaHUE M H3YyYEHHE CBOWMCTB aMMHUaKa, W3y4YEHUE
CBOMCTB COJICHi aMMOHUSI;



IPOBE/ICHUE KAYECTBEHHBIX PEaKIMii Ha MOH aMMOHHUS, HUTPUT-, HUTpaT- U (ocdat-
VOHBI U U3y4YE€HUE NPU3HAKOB UX IIPOTEKAHUS,

U3YYEHUE B3aUMOJACHCTBHS KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEBbIO, CBOMCTB
(bochopHOI KHCITOTHI U €€ COJIeH;

O3HAKOMJIGHHE C MOJICISIMA KPUCTAJUIMYECKUX pPEIIeTOK ajmasza, Trpadurta
¢ymiepeHa, ¢ MpoOLECCOM aicOpOLUN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOUCTBOM IIPOTUBOTIA3a;

MOJIy4eHHUe, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO ra3a;

MIPOBE/ICHNE KAYECTBEHHBIX pPEAKLIUN Ha KapOOHAT- M CHUJIMKAT-UOHbI U H3Y4YEHUE
IIPU3HAKOB UX MMPOTEKAHUS;

M3y4eHUE B3aMMHBIX [TPEBPALLEHUI KapOOHATOB U THPOKapOOHATOB;

O3HaKOMJIEHHE ¢ o0Opa3laMu MPUPOJIHBIX KapOOHATOB M CHIJIMKATOB, C MPOIYKIUEH
CUJIMKATHOM MPOMBILIIIEHHOCTH;

pElIEHNE DKCIEPUMEHTANBHBIX 3a7ad O Teme «BakHenmme HeMeTaulbl U UX
COCIIUHEHUSD.

MeTaJsibl 1 X COeIMHEHUS

OOmue cpoiictBa MerayuioB. OOmias XapakTepUCTHKAa XUMUYECKUX D3JIEMEHTOB —
METAJJIOB HAa OCHOBAaHMM MX MOJOXKEHUsA B llepuonnueckon cucreMe XHMHYECKHUX
anemeHntoB [[. . MenneneeBa u crpoenuss aroMoB. Metaiuel A- u b-rpynn. Crtpoenue
IPOCTBIX BELIECTB — METANIOB. MeTalmnyeckas CBA3b U METAJUINUECKass KpUCTAIIINYECKAst
pemieTka  (MIPUMUTUBHAsE ~ KyOudeckas, OOBEMHO-IIEHTpUpOBaHHAs  KyOuueckas,
rpaHeleHTPUPOBAHHAA KyOWdecKasi, TeKcaroHajlbHas IMJIOTHOYMAKOBAaHHAs). 3aBHCUMOCTb
(bu3MUeCKUX CBONCTB METaNIOB OT CTPOCHHUS KPHUCTAIUIOB. DIIEKTPOXUMUYECKUU P
HampspkeHud MetaiioB. OOmMe XuUMHUYECKHe cBoWcTBa MeTamioB. OOmmme crmocoOsl
NOJIYYEHHUS] METAJJIOB, METAJLUTYPTHsl. DJIEKTPOJIM3 PACILIABOB U PACTBOPOB COJIEH KaK OAWH
U3 CIOCOOOB MOJIydeHUsI METaUIoB. [IoHATHE O KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTanb, YyryH, IIOpaTOMUHUN, Opon3a). [Ipumenenue
METaJUIOB U CIJIABOB B OBITY M POMBIIIJIEHHOCTH.

Memannwvt A-epynn

[Ilesoynble MeTayuibl: moJiokeHue B llepuonnueckon cucTeMe XUMHUYECKHUX
anemeHToB J[. 1. Menzaeneesa, ctpoeHre UX aToMOB, HaXOXKAeHUE B Iipupone. dusnueckue
M XHMHYECKHE CBOWCTBa (Ha mNpUMepe HATpus W Kanus), noiydeHue. OKcuapl U
TUAPOKCUABl HATpUs W Kanus. [IpuMeHeHHne MEenoYHbIX METAUIOB M WX COCIMHEHUMU.
buonornueckast pojap HaTpUs U KaJusl.

[[lenouyHo3eMenbHBIE METAUIBI MArHUM M KaJlbLUW: NoyokeHue B llepuommueckon
cucreMe xuMnueckux 3neMeHToB . 1. MenaeneeBa, CTpoeHME X aTOMOB, HAXOX/JICHHUE B
npupoge. DPusnyeckue M XUMHUYECKHME CBOWCTBA MarHvsi W Kaiabuus. Baxueunmue
COCIMHEHMsI KalbLiMsi U MarHusi (OKCHJI, THUIPOKCHJ, COJIM), CBOWMCTBA, MPUMEHEHUE.
XKecTtkocTb BObI U c1OCOOBI €€ ycTpaHeHHs. KpyroBopoT kanblivst B IPUPOJIE.



AmromuHuii: nonoxxkenue B Ilepuonnueckoit cucreMe xumuueckux snementos 1. U.
MeHneneeBa, CTPOCHHE aTOMa, HaxoXAeHUE B mOpupone. PU3MYECKHe U XUMUYECKHUE
cBOMCTBa amoMuHUS. AM@oOTepHbIE CBOWCTBA OKCHUJAa U TUIPOKCHAA AITIOMUHUS.
[IprMeHeHne amOMUHUA U €TO CIUIaBOB.

Memannwvt b-2pynn

OO6miast xapakTepucTuka MeTauioB b-rpynn (MoOOYHBIX MOATPYIIN): TMOJIOKEHUE B
[lepuonuueckoid cucteme xumuueckux osnemeHtoB [[. M. MeHnneneeBa, ocobeHHOCTU
CTPOEHHUSI aTOMOB. SIBIIEHHE «IpOBaja» AJIEKTPOHA HA MPUMEPE CTPOCHUS aTOMOB XPOMa,
Menu, cepedpa. BaneHTHBIE cOCTOsTHUS aTOMOB d-371EMEHTOB, CTETICHH OKHCIICHHSI aTOMOB B
COCMHEHUAX. 3aBUCHUMOCTHh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M THUIPOKCHUIOB
META/JIOB OT 3HAYECHMsS CTEIEHM OKHCICHHUS DJJeMEHTa B COEIUWHEHUU (Ha mpumMepe
coenuHeHuit xpoma). [lepBoHavanbHbIe MPECTABICHUS O KOMIUIEKCHBIX COSTMHEHUSIX.

Mens u cepeOpo: CTPOCHHE aTOMOB, CTEMEHW OKucleHus. OOmme KpaTKue
MPEACTaBICHUSI O (U3MYECKUX W XUMHUYCCKHX CBOMCTBAaX TMPOCTHIX  BEIIECTB
(B3aMMOJIEHCTBUE C KHCIOTAMHU-OKUCIUTENAMH), 00 UX OKCHUJIAX, THAPOKCUIAX U COJSIX, UX
npumeHeHuu. llpencraBienus 00 aMMHaYHBIX KOMIUIEKCax cepebpa ©  MeIu.
KauecTBeHHble peakiiui Ha KaTHOHBI Meau (2+) u cepedpa.

[luHK: CcTpoeHHE aToMa, CTENEHb OKHUCICHHUA. XapaKTepUCTHKa (U3HUECKUX U
XUMUYECKUX CBOWCTB, TMpUMEHEHHEe, aMQpOTEpHBIE CBOWCTBA OKCHAA W THUIPOKCHUA.
KauecTBeHHbBIE peakIuy Ha KATUOHBI [IUHKA.

XKeneso: ctpoenne atoma, ctenenn okuciaenusa. Haxoxnenue B npupoae. Gusndeckue
M XMMHUYECKUE CBOWMCTBA JKeje3a, MpUMEHEHue. buonornueckass poib xkene3a. OKCHIBL,
ruapokcuasl U conu kene3a (II) m »xemesa (III), mx cocrtaB, cBOMCTBa W MOJIyYEHUE.
KauecTBeHHBIE peakliMy Ha KaTUOHKI kele3a (2+) u xene3a (3+). UyryH u ctajib — CILIaBbl
xene3a. [Ipon3BOACTBO yyryHa W CTald. ODKOJOTHYECKHME TMPOOJIEMBbI, CBSI3aHHBIE C
METAJUTyPru4eCKUMU MTPOU3BOICTBAMH.

DKCIEPUMEHTAIBHOE U3YUEHNE BEIIECTB U SBJICHUM:

03HAaKOMJIEHHE C 00pa3IlaMyi METAJIJIOB U CIIJIaBOB, MX (PM3NYECKUMH CBOMCTBAMU;

MOJENIUPOBAHNE METAINYECKON KPUCTATUIMYECKON PEIIETKY;

U3YUYEHHUE B3aUMOJCHCTBUS METAUIOB C BOJOM, C pacTBOpaMu COJEH U KHUCIOT,
UCCJIEIOBAHNUE TIPOIECCOB 3JIEKTpoJin3a pacTBopoB xjiopuaa meau (II) u monumnma kanus,
KOPpPO3UHU METAJIOB;

U3y4YEHUE OCOOEHHOCTEW B3aMMOJCHCTBUSL OKCHUIOB KaJlbIUS M HATPUSA C BOJOM, HX
TUAPOKCUJIOB — ¢ okcuioM yriepoaa (IV) u kucnoramu;

U3y4YeHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KaJbIIU, KECTKON BOBIL;

M3y4YE€HUE MPOLIECCOB MOJYYEHHS TUAPOKCHIOB KEIE3a, UX XUMAYECKUX CBONCTB;

M3yYCHHE TMPU3HAKOB TMPOTEKAHUS KAUYECTBEHHBIX pPEAKIMM Ha HOHBI (MarHus,
KaJbI[usl, A TIOMUHUSA, IUHKA, Keje3a (2+) u xenesa (3+), menu (2+);

HaAOJII0ICHUE U ONTMCAHWE OKpAIIMBaHUS TUITAMEHU MOHAMH HATPUS, KaJlus U KaJIbLIUS;



uccienoBanne aMpOTEPHBIX CBOMCTB TUAPOKCHIA aTIOMUHMUS, Tuapokcuaa xpoma (I11)
U TUAPOKCHUA [IUHKA;

pelIeHUEe JKCHEPUMEHTAJIbHBIX 3aJa4 10 TeMe «BaxHeimme MeTtaiuibl U UX
COCIUHEHUSD.

XHMUA ¥ OKpY:KaLIas cpeaa

Bemecrsa u Marepuansl B IOBCEIHEBHOM JKU3HU YesOBEKa. BaxkHelre BelecTsa u
MaTepHalibl, 00JacTH X MpUMeHeHus. be3onacHoe UCroIb30BaHNEe BEIIECTB U XUMUYECKHUX
peaxiuii B ObITy. [lepBasi momMoIb Ipu XMMHYECKHUX 0YKOTaX U OTPABICHUSIX.

HoBeie Matepuansl 1 TeXHONOTHH. [[pUHIMIBI «3€TE€HON XUMUW.

OCHOBBI 3KOJIOTUYECKOM TPAaMOTHOCTH. XHUMHSI U 3J0pPOBbE. 3HAYEHUE H3YyYaEMbIX
XUMHUYECKUX DJIEMEHTOB U UX COCAUHEHUH i PYHKIIMOHUPOBAHUS OpPTraHU3Ma YeJIOBEeKa.
[TonsiTre 0 310poBOM 00Opasze KU3HMU.

XVUMHYECKOE 3arpsA3HEHHE OKpYXKalomeH cpenbl. OJKOJIOTHYecKne mpoOIembl,
CBSI3aHHBIE C COCIMHEHUSAMU YTIEpOoaa, a30Ta, cepbl, Tsxkenbix MeTauioB. [lonstue o IT/IK.
Ponp xuMuu B perieHuu IKOJIOTMYECKUX MPOOIIEM.

OKCNepUMEHTAIbHOE W3Y4YEHUE BEIECTB M SIBJICHUMN: O3HAKOMJIEHHE C 00pas3namu
MaTepHaIoB (CTEKJIO, CIUIaBbl METAJJIOB, TOJHMMEpPHBIE MaTepuaibl), ONpeaeIcHue
KHCIOTHOCTH TPHUPOJIHBIX BOJ, MOJEIUPOBAHME TMpolecca OOpa30BaHUA KHUCIOTHOTO
TOXK]Isl, ©3y4EHUE €ro BO3AECHCTBUSA HA MATEPHUAIIBI.

IToBTOpEeHMe U 00001IeHNE 3HAHNI OCHOBHBIX Pa3/ieioB KypcoB 8—9 kiaccoB

ITepuonnueckuit 3axkoH u llepuoanueckass cucreMa XMMHUYECKUX JJIEMEHTOB B CBETE
IIPEACTABICHUM O CTPOEHHUs aTOMa. 3AaKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB XHMHYECKHUX
AJIEMEHTOB U UX COCMHEHUM B IIEpUOAAX U rpynmax.

CrtpoeHue BemecTBa B TBEPIOM, JKHUIAKOM U Ta3000pa3HOM COCTOSHUU. Busl
XUMHYECKOU CBA3U. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAINIMYECKOW PEILIETKU U
BUJ1a XUMHYECKOH CBSI3U.

Knaccudukanms XuMrUuecKUx peakiuii o pa3audHbIM npu3Hakam. [IporaosupoBanue
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX NPEBPAILICHUN B PA3JIMYHBIX YCIOBHUSIX HAa OCHOBE
IIPEACTABICHUN XUMUYECKOW KUHETUKU U TEPMOJIUHAMHUKH.

XUMHAUYECKHE peakuMu B pacTtBopax. lwuapomu3 coned. Peakuum OKuHCIEHUS-
BOCCTAHOBJICHUS. DIIEKTPOIIU3.

CBoiicTBa  KHICJIIOT, OCHOBaHMH W COJEH B CBET€ TPEICTaBICHUNA 00
ANEKTPOIUTUIECKON JUCCOLNALMHN U OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX.

Mesxcnpeomemmnuwie ceasu

Peanmnzanuss MeXnpeAMETHBIX CBSI3€M NpPU  HM3yYEHMH XUMHM B 9 Kiacce
OCYUIECTBJISIETCSL UEpPE3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U
MOHSITUU, IPUHATHIX B OTJEIBHBIX €CTECTBEHHBIX HAyKax.



OOmue ecTecTBEeHHO-HAYYHbIE TIOHATHS: sIBIIeHWE (IpOIlecC), HAy4HBIA (axT,
THIIOTE3a, TEOPHs, 3aKOH, aHaJN3, CUHTE3, KiIacCu(PHUKaIs, TePUOINIHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJISITMPOBAHHE, U3MEPEHUE, MOICITh, TEXHOJIOTHSI, MaTCpUAITHI.

®dwusuka: BEmECTBO, Te0, (DM3MUYECKHE BEIUYHMHBI, CIWHUIBI HM3MEPCHHUs, Macca,
00BEM, KOJHMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHbie COCTOSHUE BEIICCTBA,
CTPOCHHE Ta30B, J>XHUIKOCTEH W TBEPAbIX (KPHUCTAUIMYCCKUX) TeJ, KPUCTAIHMYSCKas
pelieTka, 3JeKTPOH, SIpPO aroMa, MPOTOH, HEUTPOH, WOH, HYKJIHJ, HW30TOIBI, KBAHTHI,
paJIMOaKTUBHOCTb, alib(ha-, OeTa- U raMMa-u3JIydeHue, MICKTPUICCKUI 3apsi1, MPOBOTHUKH,
MOJTYIIPOBOTHUKH, JUIJICKTPUKH, COTHCUHBIA CIIEKTP, pa3jioKeHue 0eI0ro cBeTa B CICKTP.

buonorus: »skocucrema, Oumocdepa, (orocuHTE3, TpolecChl OOMEHa BEIIECTB,
MUHEpaIbHBIC yIOOPEHUS, MUKPOAJIEMEHTBI, MAKPOIJIEMECHTHI, ITUTATEIHHBIC BEIICCTBA.

['eorpadms: armocdepa, rtuapocdepa, MHHEpAIbl, TOPHBIE MOPOMIBI, IOJIC3HBIC
HCKOITaeMbI€, TOIUINBO, BOJHBIC PECYPCHI, TUTaHETa 3eMJIsI.

TexXHOJIOTHS: CTPOWTEIbHBIC TEXHOJOTHH, CEIbCKOXO3SHUCTBEHHBIC TEXHOJIOTHH,
TEXHOJIOTHH JICKTPOHHOU MPOMBIIINIEHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TIPOIPAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMS (YIJIYBJIEHHBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHHUs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XMMHH B €IWHCTBE Y4eOHOU u
BOCIMTATEIbHON JI€ATEIbHOCTH 00pa30BaTeIbHON OPraHu3alul B COOTBETCTBUU C
TPaJAMLIMOHHBIMU POCCUNCKUMH COLMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATBIMM B OOLIECTBE NpaBWIaMHM M HOPMaMU MOBEIEHUS U
CIOCOOCTBYIOT TpoLlecCaM CaMOTIO3HAHHWs, CaMOPA3BUTHUA U  COIHAIU3ALNN
00yJaroImXxcs.

JIMYHOCTHBIE ~ pe3yJdbTAaThl  OTPaKalOT  TOTOBHOCTh  OOyYaroIIUXCs
PYKOBOJICTBOBATbCS ~CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAaUMd W
pacIIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTU:

1) naTpuOTHYECKOro BOCIIMTAHMS:

IIPOSIBJICHHE ILIEHHOCTHOI'O OTHOIIEHHMS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACJIEUI0, IMOHUMAHHWE 3HA4YECHHUs] XHMHUYECKOU
HAYKH M TEXHOJOTHHU B )XKH3HU COBPEMEHHOTO OOIIECTBa, B Pa3BUTHH 3KOHOMUKHU
Poccun u cBoero pernona;

2) rpaaaHCKOr0 BOCIIMTAHUA:

IIPEACTABICHHE O COLMAIBHBIX HOPMax M IMPaBHIAX MEXJIMYHOCTHBIX
OTHOLUIEHUH B KOJUIEKTHBE, TPOSBICHHE KOMMYHHMKAaTUBHOW KYJBTYphl B
pa3HO00pa3HON COBMECTHOM ESTEIbHOCTH;

CTPEMJICHHE K B3aMMONOHMMAaHHUIO M B3aMMOIIOMOILM B IpolLecce y4eOHOU u
BHEYUYEOHOM! AESITENbHOCTH;

TOTOBHOCTh OLIEHHMBAaTh CBOE IOBEACHHE W NOCTYINKH CBOMX TOBAapHIIEH C
NO3ULIMA HPABCTBEHHBIX M IPAaBOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBHU
MOCTYIIKOB;

3) popMHUpOBAHUS HEHHOCTH HAYYHOI'O IIO3HAHUA:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOIUMBIE IS
NOHUMAaHUS CYIIIHOCTY HAyYHON KapTUHBI MHUPA;

OCO3HaHUE LEHHOCTH HAYYHOT'O MO3HAHMS JJI Pa3BUTHUS KaXJOTO YEJIOBEKa
U TIPOM3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM M MECTa HAYKH «XUMHUSI» B
CUCTEME HAYYHBIX IIPEJCTaBICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPOIBL,
B3aMMOCBS35IX YEJI0BEKA C IPUPOAHON U TEXHOJOTUYECKON CPENOM;

NO3HaBaTe/IbHas MOTHUBALUS W HWHTEpPEC K OOy4YEHHI0, TOTOBHOCTh U
CIOCOOHOCTh K CaMOpa3BUTHIO U CaMOOOpa30BaHUIO, K HCCIEI0BATEIbCKON



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS M YPOBHS JaJIbHEUINETrO
00yueHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KHU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBbIM 00pa3 >KU3HU, OCO3HAHHWE IOCIEIACTBUU W
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS aTKOrosl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTA COOJNIOJIEHUS TpaBuJ O€30MaCHOCTH TMpU  OOpaIieHHH ¢
XUMHUYECKUMH BEIIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTYAIIUSX;

S) TPy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHHUE IIEHHOCTHOTO OTHOIICHUSI K TPYIOBOM NESITEIBHOCTH KakK
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA M K MCCIIEeI0BATEIbCKON JAEATEIHHOCTH KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHEH, B TOM YHCIIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHHE BO3MOXKHOCTH CaMOpeaIn3alii B ATOU
ctepe;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

0CO3HaHUE HEOOXOIUMOCTH OTHOIIEHUS K MPUPOJI€ KaK UCTOYHHUKY JKU3HU Ha
3emMiie, OCHOBE €€ CYLIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS HKOJOTMYECKOM KYJIbTYphbl: MNPUOOPETEHUE OIbITa
IJJAHUPOBAHMUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCIEACTBUN s
OKpY>KaloIllel Cpejbl; OCO3HAHME TJ00aJbHOTO XapaKTepa 3KOJOTHMYECKHX
mpo0eM W MyTel WX PEMICHUS, CIIOCOOHOCTh MPHUMEHSTh 3HAHUS, MOJIyIacMbIe
MpU U3YYCHUU XUMHH, JJIS PELICHUs 3a/a4, CBA3aHHBIX C OKPYKalOIIeH Cpeliou;
aKTUBHOE HENPUATUE JACUCTBHM, IPUHOCAIINX BPEA OKPYKAIOLIEH Cpexe;
OCO3HAHUE CBOEH POJIM KaK rpakJlaHWHA U MOTPEOUTENSI B YCIOBUIX B3aMMOCBSI3U
MPUPOIHON, TEXHOJOTHYECKON U COLUMAIBHOW Cpell; TOTOBHOCTh K YYacTHUIO B
MPAKTUYECKOMN JeATETbHOCTH SKOJIOTMYECKON HAMPaBJICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3ynbTaThl O00YYalOMIMXCs, OCBOMBIIMX MpOrpamMmy IO
XMMHH OCHOBHOT'O OOI1IeT0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHE MEXIMCUUIUIMHAPHBIX (MEXIPEIMETHBIX) NOHATUN, OTpaskaroluX
MaTepUalbHOE €IMHCTBO MHpa M MPOLECC MO3HAaHHUA (BEIIECTBO, CBOWCTBO,
DHEpPrus, SIBJICHUE, HAYYHBIM (PAKT, 3aKOHOMEPHOCTb, TMIIOTE3d, 3aKOH, TEOpH,
HaOII0IeHUE, U3MEPEHNUE, UCCIIEIOBAHUE, SKCTIEPUMEHT U IPYTHE);

OBJIaJICHUE YHHUBEPCAIbHBIMU YUYE€OHBIMU JIEHCTBUSMHU (IIO3HABATEIIbHBIMHU,
KOMMYHHUKaTUBHBIMU,  PETYJISITUBHBIMU), BOXHBIMA  JUI1  TIOBBILICHUS
3¢ (HEeKTUBHOCTH OCBOEHHUS COJEp)KaHUs y4yeOHOro mpeamera, (OPMUPOBAHUS



KOMIICTEHLIMH, @  TaKKe  IPOEKTHO-UCCIIENOBATEIbCKON  JEATEIBHOCTU
oOyJaromuxcst B Kypce XuMuH;

CIIOCOOHOCTBH MX HCIOJIb30BaTh B yue€OHOM, IMO3HABATEIbHOW M COLIMAJIBLHOU
IIPAKTHKE.

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Ba3oBble jornueckue geicTBus:

YMEHMSI HUCHOJIb30BaTh HPHUEMbI JIOTMUYECKOIO MBIIUICHUS MPU OCBOEHUU
3HAHUW: PaCKPBIBATH CMBICI XMMHUYECKUX MOHATUN (BBIIEIATH UX CYILECTBEHHBIC
NpU3HAKHK, YCTAaHABIMBATh B3aWMOCBS3b C JPYTMMH MOHSTHSIMH); aHATU3UPOBATD,
CpaBHHBaTh, 0000IIaTh, BHIOMpPaTh OCHOBAaHUS M KIacCUPUKALUUA U
CUCTEMATHU3allMM XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIUI; yCTaHABJIUBATH
IPUYUHHO-CJIEICTBEHHbIE CBSI3M MEXIY OOBEKTaMH HU3yY€HUS; CTPOUTH
JOTHYECKHE pacCyXIeHus (MHAYKTUBHBIC, JACIyKTUBHbIE, 10 aHAJOTHH);
npearaTh KpUTEPUHM U BBIABIATH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEUYUS B
U3y4aeMbIX MPOIIECCax U SBICHUSX; MPOBOAUTH BBHIBOABI U 3aKIIOYCHUS;, YMEHUS
OPUMEHATh B MpOLIECCE MO3HAHUSA MOHATUSA (MPEAMETHBIE U METANpPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJEIH, UCIOIb3yEMbIE B XUMHH, PE0OpPa30BbIBATH
MOJIeJIbHBIC TPEACTABICHUS — XUMHUUECKH 3HAK (CUMBOJ AJIEMEHTA), XUMHUYECKast
dbopMyna U ypaBHEHHE XMMHUYECKON PEaKIMH — MPH PEUIeHUH Y4eOHBIX 3a/1ady; C
YU4E€TOM OTHUX MOJENbHBIX TPEACTABICHUN  XapaKTepPH30BaTh HM3y4aeMbIC
XMMHUYECKHE BEUIECTBA U XMMHUECKHUE PEAKIUH.

Ba3zoBble mucciaenoBatenbckue JeiicTBHA (MeTOAbl HAYYHOIO IO3HAHHUSA
BeIIECTB M SIBJICHUM):

YMEHHsI TPUMEHSITh METOJAbl HAYYHOTO TMO3HAHMS BEIIECTB M SIBICHUN Ha
HMIIMPUYECKOM M TEOPETUYECKOM YPOBHSIX B Y4eOHOM IO3HABAaTEIbHOW U
IPOEKTHO-UCCIIEI0BATENbCKON e TEIbHOCTH;

YMEHMsI MCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAaue€CTBE HHCTPYMEHTa
MO3HAHUS U CAMOCTOSITEIbHO CTaBUTh BOIMPOCHL;, aHAIM3UPOBATh (DAKThI, BBISIBIATD
u (opmynupoBaTh MpoOIEeMy, ONMPEAENATh LENb U 3aJadd, COOTBETCTBYIOIIHME
pelIeHNI0 MPoOIeMbl; IpeaJiaraTh OMUCATENbHYIO WIH OOBSICHUTEIbHYIO THUIIOTE3Y
U OCYLIECTBIIATh €€ IPOBEPKY; YMEHHUS IMPOBOJUTh H3MEPEHUS HEOOXOIMMBIX
apaMeTpoB, BBIUMCICHUS, MOJCIUPOBaHUE, HAOMIOACHHUS W OSKCIEPUMEHTHI
(peanbHBIE W MBICIIEHHBIE), CaMOCTOSITENIBHO MPOTHO3UPOBATh PE3yIbTaTHl,
dbopMynupoBaTh 00OOIIEHHUS W BBIBOJBI MO pe3yabTaTaM MPOBEICHHOTO OIBITA,
UCCIIEJOBaHMsI, COCTABIISATh OTUYET O MPOJAeIaHHON padoTe;

Pabora c nnpopmanueii:

YMEHHsI OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX WH(pOpMauu (HayqIHO-

NOMyJSIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMS, CIPaBOYHBIE TOCOOUS,



pecypcol HTEpHEeTa); aHaIM3upoBaTh HHPOPMALIUIO U KPUTUYECKU OLIEHUBATH €€
JOCTOBEPHOCTh U  HENPOTHUBOPEYMBOCTh, OTOMpaTh W HMHTEPIPETUPOBATH
uHpOpMalMIO, 3HAUUMYIO JJI1 pelleHdus y4eOHOHM 3ajaud; yMEHUs NPUMEHSTH
pa3nuuHble METOAbl W (QOPMYIMpPOBATH 3alpoChl TMPU TIOUCKE H OTOOpe
uHbOpMaIuy, HEOOXOIWMOM Ui BBHITIOJHEHHS y4eOHBIX 3a/1ay; HCIOJIb30BaTh
UHPOPMALIMOHHO KOMMYHHMKATUBHBIE TEXHOJOTMU U pPa3jIUyHbIE TIOMCKOBBIC
CUCTEMBI; CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAaJIbHYIO (OpPMY NpPEACTaBICHUS
uHbopMaluu (cxeMbl, TpaQuKH, AUATPAMMBI, TAOJHUIBI, PUCYHKH U JpyTrHe
¢dbopMbI); YMEHHSI MCTIOJIB30BaTh HAYYHBIN SI3BIK B Ka4yeCTBE CpencTBa paboOThI C
XUMHYECKOH uWHpOpMaIuell; NPUMEHATh MEXKMNpeAMETHbIE ((PU3NYecCKue W
MaTeMaTUYeCKUEe) 3HAKU U CUMBOJIbI, (popMyibl, aOOpeBHaTypbl, HOMEHKJIATYPY,
UCIONIB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJbHbIE YYeOHbIe 1edCTBUA:

1) ymenus obOmeHns (MMCbMEHHON U YCTHOW KOMMYHUKAIIHH ):

IIPEACTABIATh IOJIyYEHHBIE pE3YyJIbTaThl IO3HABATEIBHOM IEATENBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTATOB BBINOJHEHHUSI XUMHUYECKOIO HSKCIEPUMEHTAa (KCCIeA0BaTEeIbCKOM
7a00paTOPHON UM MPAKTUYECKON paboThl, y4eOHOTO MPOEKTA); B X0OJI€ AUAJIOra U
(WJIM) IUCKYCCUHU 3a7aBaTh BOMPOCHI O 00CYXK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GopMyIMpOBaTh CBOM MPEUIOKEHHUS] OTHOCUTEIBHO BBINOIHEHUS MPEII0KECHHON
3a/1auu.

2) yMeHHsI y4eOHOTO COTPYAHUUYECTBA (TPYIOBasi KOMMYHUKAIINS):

y4acTBOBaTh B TPYNIOBBIX (opmax palOTHI: MJIAHUPOBATH OPTAHU3AIMIO
COBMECTHOM pabOThl, OINpPEAENATh CBOI pPOJb, PACIPEACTATh 3aJaud MEXKIY
YJICHaMH TPYMIBI; BBIMOJHITH CBOIO 4YacThb pabOThl, KOOPJAMHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSMH JPYTUX YICHOB KOMAaHJBI, ONPEACIATh KPUTEPHH IIO
OLICHKE KayeCTBa BBINOJHEHHOM palOThI; pellaTh BO3HUKAIOIIHME MPOOJIEMbI Ha
OCHOBE yd4eTa OOIIMX HWHTEPECOB M COTJIACOBAaHWS TMO3WIIMHA, y4acTBOBATh B
oOcyxJaeHur, OOMEHE MHEHHSMH, «MO3TOBOM IUTYypME» M Apyrux Qopmax
B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIE Y4eOHbIE 1eiCTBUSA

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU yUIe6HBIMI/I PEryJIITUBHBIMUA I[GI‘/IICTBI/IHMI/I
BKJIIOYACT Pa3sBUTUC CaAMOOpPraHM3aln, CAMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHCJIC:



YMEHUSI peliaTh y4eOHbIe W HMCCIEeNOBATEIbCKHUE 33Ja4d: CaMOCTOSITEIHHO
BBIOMpATh CIOCOO pelieHus: yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpAaTh HamboJee MOAXOMANIMM C Y4YeTOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPUEB), TUTAHUPOBATH CBOIO PabOTy MpH PEIIeHnH yaeOHOW HIIn
UCCJIEIOBATENIbCKOW  3aJa4yd; HAa  OCHOBE  IIOJYYEHHBIX  PE3YJIbTATOB
dbopmynrpoBaTh 0000IIEHHUST U BBIBOJbI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
MPOIIECCOB; AHAJU3UPOBATh PE3YyJbTAaThl: COOTHOCUTh CBOM JECHUCTBHS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOIIEHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHble pe3ynbTaTbl OCBOCHMS MPOTrpaMMbl IO XHWMHHU OCHOBHOIO
ob1rero oOpa3oBaHus Ha YIriIyOJEHHOM YPOBHE MMEIOT 00IIee CojaepKaTelIbHOE
SAIPO C TIPEAMETHBIMU pe3yJibTaTaMd 0a30BOTO YPOBHS, COIVIACOBAHBI MEXITY
co00H, YTO TO3BOJSET PEaTN30BHIBATH YTIIYOJICHHOE HM3YYCHHE KaKk B paMKax
OTACJIBHBIX KJIACCOB, TaK W B paMKax pealn3alud HUHAUBUIYaTbHBIX
00pa3oBaTEIbHBIX TPACKTOPHI, B TOM YHCJIE UCIOIb3Ysl CETEBOE B3aMMOJICHCTBUE
opranm3anuu. [lo 3aBepiieHUH peanm3aluy MPOrpPaMMbl YIITYOJIEHHOTO YPOBHS
oOydJaroruecss CMOTYT JIeTalbHEe OCBOUTh MaTepHals, OBJIAACTh PACITUPECHHBIM
KPyTrOM TOHSATHH ¥ METOJIOB, PEIIATh 3a/1a4u 00JIee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pe3yJabTaThl BKIIOYAIOT: OCBOCHHE OOYYAFOIIMMUCS HAYYHBIX
3HAHWHW, yYMEHUM W CHOCOOOB JEWUCTBUM, cHenUPUUISCKUX IS MPEIMETHOM
obysactT «XUMHS»; OCHOBBI HAYYHOTO MBIIUICHHUS; BHUABI JCATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUWS, €ro HWHTEPHpPETaluH, MpeoOpa3oBaHUI0 U
NPUMEHEHUI0O B PA3JIMUHBIX YYEOHBIX M PEATbHBIX JKU3HEHHBIX YCJIOBUSX;
00eCcreYnBalOT BO3MOXXKHOCTh YCIICITHOTO OOYyYeHHUsS Ha CICAYIOIIEM YPOBHE
00pa3oBaHUs.

K konumy oOyuenus ¢ 8 knacce y oOydaromierocst OyayT chOpMHpPOBaHbI
CIEIYyIOIINE MpPEIMETHbIE pe3yJbTaThl H3YYEHHUs] XHUMUU Ha YIIIyOJEHHBIM
YPOBHE:

PaCKpPbIBATh CMBICI OCHOBHBIX XHMHYCCKHX TIOHSITHUI: aToM, MOJICKYJIA,
XUMHYECKUMN QJICMCHT, MCTAJlI, HCMCTAJLI, aJUIOTPOIINA, IIPOCTOC BCIUICCTBO,
CJIOXKHOC BCHICCTBO, CMCCH (OIIHOpOI[HaH )51 HGOIIHOpOI[HaH), BaJICHTHOCTD,
OTHOCHUTCIIbHAA aTOMHAsA WM MOJICKYJISIpHAss MaccCa, KOJIMYCCTBO BCIICCTBA, MOJIb,
MOJIpHasA Macca, MacCoBasA A0JIs1 XHMHYCCKOIO OJJICMCHTAa B COCAWMHCHHU,
MOJ'IHpHBIﬁ O6’béM, OTHOCHUTCJIbHAA IINIOTHOCTH I'a30B, OKCHJ, KHCJIOTa, OCHOBAHUC,
COJIb, aM(i)OTCpHBIP'I OKCHI, aM(l)OTCpHBIP'I THAPOKCHUA, XHUMHYCCKAsA PpCaAKIMA,



KJIacCU(pUKaLUsl peakUuii: peakluu COCJAUHEHUs, PeaKluu Pa3iokKeHUs, peaKuu
3aMEIIEHUs, peakuu OOMEHa, 5K30- U SHIOTEPMHUYECKHE PEaKLIMM; TEIIOBOU
3pdeKT peakiuu; SIpo aToMa, JIEKTPOHHBIM CIOM aroma, aTOMHas OpOuTalb,
paanyc aToma, XMMHUYECKasi CBSA3b, MOJISIPHASI U HEMOJIAPHAsl KOBAJEHTHasl CBS3b,
WOHHasi CBfI3b, WOH, KAaTUOH, aHHWOH, pacTBOpP, MaccoBas J0Ji1 BEILIECTBA
(polleHTHAs KOHLEHTpalusl) B pacTBOPE, MOJISIPHAsl KOHLIEHTPALMs BEIECTBA B
pacTBOpe;  BJIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCICHHS, OKHUCIUTEIU W
BOCCTaHOBUTEIH, OKHCJIEHUE U BOCCTaHOBJICHHE, OKHUCJIUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH, METO/ 3JIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHMUYECKMX [MOHATUA U
IPUMEHSATH 3TH MOHATHS IPU OITMCAaHUU BEUIECTB U UX NPEBPALICHUI;

UCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY JJISi COCTaBJIEHUS (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

OTIPECNATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OWMHApHBIX COEIMHEHUSX,
CTENEHb OKHCIIEHUS AJIEMEHTOB B OWHApHBIX COEAMHEHUAX, NPUHAJJIEKHOCTD
BELIECTB K ONpPEAEIEHHOMY KJIacCy COeIMHEHUH 1o (popmyram, BUJIbI XUMUYECKON
CBs3M (KOBaJICHTHOM Y MIOHHOW) B HEOPTAHUYECKUX COCANHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEILIECTB, MOCTOSHCTBA
cocraBa, Ilepmogmueckoro 3akona /. M. Menneneesa, aTOMHO-MOJIEKYJISIPHOU
TEOPHH, 3aKOHA ABOTaJpo U €ro CIEACTBUM, NPEICTABICHUNA O Hay4YHBIX METOAAX
IIO3HAHHsA, B TOM UYHCJIE DSKCHEPUMEHTAIBHBIX M TEOPETHYECKUMX METOAAX
MCCJIEIOBAHMS BELIECTB M U3YUYECHHS] XUMHUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh TMOHMMAaHUE MEPUOJUYECKOW 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NosiokeHus B [lepuonnueckoii cucreme:

ONMMCHIBATh U XapakTepuszoBaTh TabnuuHyro ¢Gopmy Ilepuonnueckoit
CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHSTUS «TrJaBHas noiarpynna (A-
rpynna)» u «mnobounas noarpymnmna (b-rpymma)y, «mainsie mepruoas» U «OOIbIIIHe
NEPUOBI»;

COOTHOCUTh 0003HauYeHUs, KOTOpble uMeroTcss B Tabnuue «llepuoanueckas
cucreMa xumpyeckux anemeHtos JI. M. MenaeneeBa», ¢ YUCIOBBIMHA
XapaKTepUCTUKaMH CTPOCHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsil
s71pa, O0IIEee YHUCIIO 3JIEKTPOHOB U PACHIPENEIEHUE UX 110 AIEKTPOHHBIM CIIOSM);

OOBSCHATH CBS3b TMOJIOKEHHUS dieMeHTa B Ilepmommyeckoil cucreme ¢
pacupenesieHueM 3JIEKTPOHOB II0 DHEPreTUYECKHM YPOBHSM, IIOAYPOBHSM M
opOHTANIIM aTOMOB NIEPBBIX YETHIPEX MEPUOIOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DIIEMEHTBHI, HEOPraHWYEeCKHE BEIIECTBA,
XUMHUYECKUE PEAKLMH (110 YUCIY U COCTaBY YYacCTBYIOLIUX B PEAKIIMH BEIIECTB, 10
TerI0BoOMY 3P (DEKTy);



XapaKkTepu3oBaTh (OMUCHIBATh) (U3MYECKHE U XHMMHYECKHE CBOMCTBA
MPOCTBHIX U CJIOXKHBIX BEIIECTB: KUCIOPOJIa, BOJAOPO/IA, BOJIbI, OOIINE XUMUYECKUE
CBOMCTBAa OKCUJIOB, KHUCIIOT, OCHOBAaHUW U COJICH, T€HETHYECKYIO CBS3b MEXIY
HUMU, TIOATBEPXKIas MPUMEpPaMU MOJIEKYJISPHBIX ypaBHEHUH COOTBETCTBYFOIIMX
XAMHUYECKUX PEAKIUN;

OMHCHIBATh POJIb KUCIOPOJa, BOJOPOJA U BOJBI B MPUPOAHBIX IpoOlieccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISIX MPOMBIILIEHHOCTH,
BO3MOYKHOE HCTIOJIb30BAHKIE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHITP W TPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa W CTPOCHWsI, BO3MOXXHOCTH TMPOTEKAHWUS XWMHUYECKHX IPEBpaIcHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa B COCIMHCHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMylie COCOUHEHUS, HAaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MOJISIPHYIO KOHIIGHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI MO YPAaBHEHUAM XUMUUYECKON PEaKInu;

MIPUMEHSATH OCHOBHBIE OTEPAIliX MBICIUTEIHLHOW MEATEIbHOCTH — aHAN3 U
CUHTE3, CpaBHEHHUE, 000O0IICHNE, CHCTEMATHU3AIINIO, KITACCU(UKAIINIO, BBISBICHHAC
MPUYUHHO-CIEICTBEHHBIX CBSI3M — JUII  M3YyYEeHHS CBOMCTB BEHIECTB U
XUMHUYECKUX PEaKIIMii, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJIO/ICHUE,
U3MEpPCHHE, MOJCIUPOBAHUE, DKCIECPUMEHT (peajbHBI W MBICICHHBIA) — IS
OCBOCHHS Y4EOHOTO COJIEPIKAHMSI,

pacKpheIBaTh  CYIIHOCTh TMPOIECCOB OKUCIEHWUS W  BOCCTAHOBIICHUS,
COCTaBJISITh YPABHEHMSI MPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKUU
(METOI0M 2JIEKTPOHHOTO OanaHca);

YCTaHABJIMBATh CBS3UM MEXKIYy pealbHO HAOMI0IaeMbIMA XHUMHUYECKUMU
SIBIICHUSIMU W TIPOIIECCAMH, MIPOUCXOANTUMU B MaKpPO- U MUKPOMHUPE, OOBICHSTH
MPUYUHBI MHOTOOOpa3us BEIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

coOmoath  mpaBuja  Oe3omacHoM  paboTel B JabopaTopud  IpHU
WCITOJIb30BAaHUN XUMHUYECKONH TOCYIbl M OOOpYyJOBaHUSA, a TakkKe IpaBHiia
oOpareHusi ¢ BEMECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU BBITIOJTHEHUS
J7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaOOT MO MOIYYEHUI0O M COOMPAHUIO
ra3000pa3HbIX BeEIIEeCTB (BOJOPOAA U KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPENEICHHONM  MAacCOBOM  JOJIEM  PAaCTBOPEHHOrO  BEIIECTBA, PEIICHUIO
DKCIIEPUMEHTATLHBIX 3a7a4 1o TeMe «OCHOBHBIE KIJIACCHI HEOPTaHWYECKHUX
COCIUHEHUI;



JEMOHCTPUPOBATh  BJIAJCHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIFOYAOIIEH yMEHUsI O€30IacHOTO OOpaIleHusl ¢ BEIIeCTBaMH, UCIOJIb3yeMbIMU
B MOBCEIHEBHOM KM3HU, a TAKKE 3HAHUE MTPaBUJI MTOBEJACHUS B IESIX COepeKEHUs
3I0POBbS U OKPYKAIOIIEH CPEbI.

K xoniy oOyuenus 6 9 knacce y oOyuwaromierocs OyayT c(opMuUpoOBaHbI
CIeNyIONe TPEAMETHBIC pe3yJabTaThl HM3YUYCHHS XHMHH Ha YITYyOJICHHBIM
YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUMN 3JIEMEHT,
aToM, MOJIeKyJila, HWOH, KaTHOH, aHHUOH, OJJIEKTPOOTPUIIATEIHHOCTh, CTEHEHb
OKHUCJICHUS, XUMUYECKasl PEaKIUs, TeIIOBOW (h(EKT peakinuu, MoJb, MOJISPHBINA
00BEM, pacTBop;

AIEKTPOJIUTHI, HEAIEKTPOIUTHI, ANEKTPOJIUTHYECKAS TUCCOLMAIUSA, PEAKIINU
MOHHOTO OOMEHa, THUIPOJU3 COoJie, oOpaTMMble M HEOOpaTHUMbIe pEaKIIUH,
OKUCIIUTEIIbHO-BOCCTAHOBUTENbHBIC  PEAKIIUM, OKHUCIUTENb, BOCCTAHOBUTEIb,
OKHCJIEHUE M BOCCTAHOBJIEHHWE, BJEKTPOJIU3, aUIOTPOIusd, aM(OTEPHOCTb,
XUMHUYECKasi CBsI3b (KOBaJEHTHAsi, MOHHAs, METaJUIMYecKas), MEKMOJICKYJISIpHbIC
B3aMMOJICUCTBUS (BOJOpOAHAs CBs3b, Cuibl BaHu-nep-Baanbca), KoMruieKCHbIE
COCTMHCHMSI, KPUCTAUIMYECKUE PEIIeTKH (MPUMUTHUBHAS KyOWMYecKas, 00BEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHEelEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi IUIOTHOYMAaKOBaHHAs), KOPPO3HsS METAJUIOB, CIUIaBbI; CKOPOCTH
XUMUYECKOUN peaKiuu, KaTajau3, XUMUYECKOE PAaBHOBECHUE, DJIEMEHTHl XUMUYECKON
TEPMOJMHAMUKH KaK OJJHOM U3 TeopeTnyeckux ocHoB xumuu; [1/IK;

WUTIOCTPUPOBATh  B3aMMOCBSA3b  OCHOBHBIX XUMHUUYECKHUX TOHATHM U
MPUMEHSITH 3TU TOHSATHUS MPU OMUCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHUs (POPMYJT BEIIECTB
Y YPAaBHEHUUM XUMHUYECKUX PEAKIIUII;

ONPENCIISITh BAJICHTHOCTh M CTENEHb OKHUCICHUS XMMHUUYECKUX DJIIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOr0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEIEICHHOMY
KJIACCy COCIWHCHMHA 1O (opmysaM, BHIBI XUMHYECKOW CBS3M (KOBaJCHTHOM,
WOHHOM, METAJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHHUAX, 3aps] HOHa IO
XUMHUYECKON (opmysie, XapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPTraHUYECKHUX
COEAMHEHUM, TUIT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica [lepuogmueckoro 3akona [[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATh €TI0 TOHUMAHMUE:

OMHUCHIBAaTh U XapakTepuszoBaTh Tabnuunyto ¢dopmy Ilepumonnyeckoi
CHUCTEMBl XMMHMYECKHUX OJJIEMEHTOB: pa3inyarh NOHATUA «A-rpynma» u «b-
TPYyIITIay, «MaJbIe IIEPUOABDY B «OOJIBITUE TIEPHOIBD;



OOBSACHATH CBsI3b TIOJIOKEHHsST djemeHTa B [lepmommueckoit cucreme c¢
pacrmpesieieHueM DJIEKTPOHOB MO0 HYHEPreTUYECKUM YPOBHSM, TMOIYPOBHSAM H
opOuTaIsIM aTOMOB MEPBBIX YETHIPEX MEPHUOIOB,;

BBIJICIIATh OOIIME 3aKOHOMEPHOCTH B M3MCHECHHH CBOWCTB JJIEMEHTOB M HMX
COCTMHECHHM (KHCIIOTHO-OCHOBHBIX M OKHCIUTEIHLHO-BOCCTAHOBUTEIHLHBIX CBONCTB
OKCUJIOB M THAPOKCHUJIOB) B IMpeJenax MajlblX MEPUOJOB U TJIABHBIX MOATPYMI C
y4€TOM CTPOCHHUS UX aTOMOB;

PacKphIBaTh CMBICI TCOPUH JICKTPOIUTHICCKON TUCCOIMAINU, 3aKoHa ['ecca
U €ro CIEICTBHMA, 3aKOHA JCUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTCH HW3MEHEHUS
CKOPOCTH XHMHUYECKOW peakIuu, HampaBiICHUS CMEIICHUS XUMHUYECKOTO
pPaBHOBECHSI B 3aBUCUMOCTHU OT Pa3JINYHBIX (DAKTOPOB;

KJacCU(UIIMPOBATh XMUMHYECKUE DJIEMEHTBhI, HEOPTraHWYECKHUE BEIIECTBA,
XUMUYECKHE PEAKIHH (110 YUCITY U COCTaBy YYaCTBYIOIINX B PEAKIIMH BEIIECTB, TI0
TerIoBoMy 3(deKTy, Mo arperaTHOMy COCTOSHHIO PEareHTOB, MO W3MEHEHUIO
CTENEHEH OKHCIICHHS] XUMHUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, MO YYaCTHUIO
KaTanm3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEUIECTB
pPa3TUYHBIX KJIACCOB HEOPTAHWYCCKUX COCIWHCHUU, MOATBEP)KIAs ITO OIMMCAHUE
npuMepaMu  MOJICKYJSIPHBIX W HWOHHBIX  YPaBHCHHHA  COOTBETCTBYFOIIMX
XUMUYECKUX PEaAKITUi;

COCTaBJISITh YPABHEHUS: AIEKTPOIUTHUESCKON AUCCOIMAIIMK KUCTIOT, 1ejIo4uei
U COJICH; TIONHBICE W COKpAIICHHBIC YPaBHEHUS PEaKIMi HWOHHOTO OOMEHa;
peaknuii, TOATBEPKIAIOIMNX CYIIECTBOBAHWE TEHETUYECKOH CBS3U MEXKIY
BEIIECTBAMH PA3TUIHBIX KIJIACCOB,;

packpbIBaTh  CYIIHOCTh IPOIECCOB THUIPOJIM3a COJIeH  IMOCPEICTBOM
COCTaBJICHUS] KPATKUX MOHHBIX U MOJICKYJIAPHBIX YpPaBHEHUN peakluid, CYIIHOCTb
OKHCIIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHCca dTUX PEaKITHi;

MPEICKa3bIBATh XapaKTEP CPEebl B BOJHBIX PACTBOPAX COJICH;

XapaKkTepu3oBaTh (OMUCHIBATh) (U3MYECKHE U XHMMHYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpaduT, aamas, KpeMHHi, 60p, a30T, dhocdop,
cepa, XJIOp, HATPUM, KaJIMi, MarHui, KaJIbIMWA, aJTIOMUHHM, KEJI€30, MEb, IIUHK,
cepebpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEILECTB, B TOM YHUCJIE HUX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOM, CEpoBOIOPOJ, okcuabl yriaepona (II, IV),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THasA, ¢ocdopHas, yroiabHas, KPEMHHUEBAs KHCIOTHI,
okcunbl U rugpokcusibl MetaioB [A-IIA-rpynn, amomunus, meau (II), munHka,
xenesa (11 u I10));



MOSICHSITH COCTaB, OTHENbHBIE CIOCOOBI MOJYYEHHS U CBOMCTBA CIIOMKHBIX
BELIECTB (KUCIOPOACOAEpKAIINE KHUCIOTHl XJIOpa, a30THCTas, OOpHas, yKCyCHas
KHUCIIOTBI U UX coyu, Tanorenunbl kpemuusi (IV) u docdopa (III u V), okcun u
ruapokcus xpoma (I1I), mepmanranaT kaaus;

OTHCHIBAThH POJIb BAKHEHUIIINX H3y4aeMbIX BEUIECTB B MPUPOIHBIX MPOIIECCaXx,
BJIUSIHUE HA KUBbIE OPraHU3Mbl, IPUMEHEHHUE B PA3JIMUYHBIX OTPACISX SKOHOMUKH,
UCIOJIb30BaHUE JIJIsl CO3/1aHUsI COBPEMEHHBIX MaTepUaIOB U TEXHOJIOTUA;

IPOBOANTH PEAKLMHU, MOATBEPXKIAONINE KaYECTBEHHBIH COCTAaB Pa3TUYHbBIX
BEIIECTB, PACIIO3HABATH OIBITHBIM IyTEM COJAEpIKAIIMecs B BOAHBIX PacTBOpax
WOHBL: XJOpPUA-, OpoMua-, woaua-, cyiabdar-, docdar-, kapboHar-, CHIMKAT-,
cynbpuT-, CynbQua-, HUTPAT- U HUTPUT-UOHBI, THUJPOKCUI-HUOHBI, KATHOHBI
aMMOHMUSI, MarHusi, KaJblUs, aIIOMUHUS, Kene3a (2+) u xenesza (3+), menu (2+),
ITUHKA,

OOBSCHATH M MPOTHO3MPOBATH CBOMCTBA BAXKHEUIITNX M3YYaeMbIX BEIIECTB B
3aBHCHMOCTH OT MX COCTaBa M CTPOCHMsI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUSI XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XUMHYECKOW KHHETUKH H
TEPMOINHAMHUKHY;

BBIUUCIISTH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COEIUHEHMsS, MACCOBYIO
JIOJII0 BEIIECTBA B pacTBOPE, MOJIBHYIO JIOJII0 XUMHYECKOIO »JJIEMEHTa B
COCIMHEHUH, MOJIIPHYIO KOHIIGHTpAIMIO BEIIeCTBa B PACcTBOpE, HAXOAHTH
IpocCTeiyo (GopMyiTy BEIIECTBA IO MACCOBBIM MJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHHUSIM XUMHUYECKHX PEAKIMI ¢ y4eTOM HEJ0CTaTKa
OJIHOTO W3 PEareHTOB, MPAKTHUYECKOIO BBIXOJA MPOJAYKTA, 3HAUEHHUS TEIJIOBOIO
s eKTa peaku, ONpeaesaTh COCTaB CMECEH;

coOiromarh mpaBwia 0Oe3omacHON  paboTel B Jaboparopuud  TpH
UCTIONb30BAaHUU XHMMHUYECKON TOCyIbl W OO0OpYyIOBaHHS, a Takke IMpaBHiia
oOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSMHU BBIMOJHEHUS
71a00paTOPHBIX ONBITOB M MPAKTHYECKUX PA0OT MO MOJYYEHHUIO M COOMpPaHUIO
ra3ooOpa3HbIX BEUIECTB (aMMUaka M YIJIEKUCIOrO Ta3a) M PEIICHUIo
OKCMIEPUMEHTAJBHBIX 3a7ad IO TeMaM Kypca, TMpEeACTaBIATh pPe3yJbTaThl
IKCIIEPUMEHTa B (popMe BBIBOJIOB, JOKA3aTEIbCTB, TPadUKOB, TAOIHI] U BBISIBIATDH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEpAllMd MBICIUTEIBHON NEATeNTbHOCTH (aHAIu3 U
CUHTE3, CpaBHEHHE, O000O0IEHNEe, CHUCTEMATHU3AIMI0, BBISIBICHUE MPUIMHHO-
CJIEICTBEHHBIX CBS3€il) MPU U3YYEHUU CBOMCTB BEUIECTB M XUMHUYECKUX PEAKLUM,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMA METOJIaMU MO3HAHUS (HaOII0eHNEe, U3MEPEHHE,
MOJIEJIMPOBAHUE, SKCTIEPUMEHT (PEASIbHBIN U MBICJICHHBIN);



OpUMEHATH  IpaBwia  0Oe30macHOro  oOpalleHus € BEIIeCTBaMH,
UCIIOJIb3yEMBIMM B TIOBCEAHEBHOM JKW3HM, IIpaBWia IIOBEIEHUA B ILEILIX
cOepexeHMsI 370pOBbsi M OKpY’KaloLIEHd NPUPOJHOM cpenabl, MOHUMAaTh Bpel
(OmacHOCTh) BO3JEWUCTBUS Ha JKMBBIE OpPraHU3Mbl OINPEAEIECHHBIX BEUIECTB,
NOSICHATh Ha MPUMEPAX CMOCOOBI YMEHBIIECHHS W MPEAOTBPALIEHUS UX BPEIHOIO
BO3/ICICTBUS, 3HAUEHUE )KUPOB, OEJIKOB, YTJIEBOIOB JJI1 OpraH13Ma 4YeoBeKa;

UCIIOJIb30BaTh MOJYYEHHBIE MpPEJICTaBICHUs O cdepax NpodecCHOHATBHON
NEeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, KAK OCHOBY
1 po(heCCUOHANIBHON OpHEHTAllMd W JJisl OCO3HAHHOTO BHIOOpA XMMHUHU Kak
OpoQUIBHOIO MpeAMEeTa MpPU NPOJOJDKEHWH OOYy4YeHHsI Ha YPOBHE CpPEIHEro
oO1ero oopa3oBaHus;

y4acTBOBaThb BO BHEYPOYHOW INPOEKTHO-HCCIIEA0BATEIBCKON ACATENBHOCTH
XUMUYECKOM M XUMHKO-3KOJOIMYECKOW HAMpaBIE€HHOCTH, NPHOOPECTH OMBIT
POBEJCHUS YUYEOHBIX HCCIETOBAHNHN B YCIOBUSAX 00pa30BaTEIbHBIX OPTaHU3AIIHH,
a TaKk)Ke opraHu3anuil (LEHTPOB) TONOJHUTEIBHOTO 00pa30BaHUs JETEM.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U (uudposnbie)
KouTtpoJbHbie IpakTH4eckune
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
1.1 €CTECTBO3HAHMS U IPAKTUYECKOMN 6 2 https://monypoku.pd/
JeSITEIbHOCTH YeJI0BEKa
BemectBa u xummnueckue .
1.2 B 21 1 https://uchi.ru/
peakuuu Attps.//uchl.rw
Hroro no pazneny 27
Pa3nes 2. Baxkneiimme npeacTaBuTe I HEOPraHMYECKHUX BELIECTB
Bo3znayx. IlonsTue o razax. .
2.1 A 15 1 1 https:/uchi.rw/
Kucnopon. Oxcuabt
Bonopon. Iloagarne o kuciorax u )
2.2 HOPOA 7 1 https://uchi.ru/
COJISIX Atips.//uchi.ry
Boga. PactBopsl. [lonsitue 06 .
23 ! P 11 1 1 https://uchi.ru/
OCHOBaHUSIX
OCHOBHBIE KJIACCHI .
24 . 10 1 1 https://uchi.ru/
HEOPraHUYECKUX COCIUHEHUN
Hroro no pasneny 43

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumnuyeckux djiemMenToB JI. U. Menaeneena.

Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKkuuu

CTpOGHI/Ie aTOMOB.




[Iepuonnueckuii 3aK0H U
[Iepnoanueckas cucrema

3.1 15 https://uchi.ru/
XUMHYECKHX 3JIeMeHTOoB [[. 1.
MenneneeBa. CtpoeHue aTroma
XHUMHUYECKasl CBA3b.
3.2 OKHUCIIUTENBHO- 16 https://Monypoku.pd/
BOCCTAaHOBUTEJIBLHBIC PEAKITUU
Hroro no pazneny 31
Pe3epBHOE Bpems 1 https://Monypoku.pd/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne ni/m Kourpoabubie IIpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMHueckasi peakums
[ToBTOpEeHME U yriayOieHne 3HaHU| O .
1.1 P yrry 7 https://uchi.ru/
BEILECTBE
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
1.2 P P 10 1 https://Mouypoku.pd/
XUMHUYECKUX PeaKuid
DNEKTPOIUTUYECKAS JUCCOLIUALIHS.
1.3 p 11 2 https://Monypoxku.pd/
XHUMUYECKUE PEAKIIMU B PACTBOPaAX
Hroro no pazneny 28
Paspnen 2. HemeTa/uibl M X COeIMHEHUSA
OO01as XxapakTeprUCTHKa XUMUYECKUX ,
2.1 P P 5 1 https://uchi.ru/
aneMeHToB VIIA-rpynmsl. ["anorenst
OO6mrast xapakTepruCTUKa XUMHYECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé€ 9 https://monypoku.pd/
COEJIMHEHUS
OO6mrast XxapakTepruCTUKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 10 1 https://uchi.ru/
COCIUHECHHUS
OO1as XxapakTeprUCTHKA XUMUYECKUX
24 aniemeHToB IVA-rpynnel. Yrnepoa u 9 2 bubmmorexa LIOK
’ . PYHIIEL p https://m.edsoo.ru/7f41837c
KpPEeMHHH, UX coeuHeHus. bop
Uroro no pazneny 33




Pasznea 3. Mera/iibl 1 HX COeIHMHEHH ST

3.1 OO01mme CBOMCTBA METAJLIOB 10 https://uchi.ru/

3.2 Baxnerime MeTamibl U UX COCTUHEHUS 18 2 ngs?;lg:;sigr?ﬁmwc
Uroro no pazaeny 28
Pasznen 4. Xumus u okpyxaomas cpeaa

B — it
Hroro no pasneny 1
Paszpnen 5. O0001menne 3HaHU

s > oo
Uroro no pazaeny 8
PesepBHoOE Bpems 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA3OBATEJBHOM TIPOI'PAMMOBI

8 KVIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMpoBePSIeMOro L
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaUaIbHBIE XUMHUYECKUE TTOHATHS
pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IIOHATHHA: aToOM, MOJEKYyIa,
XUMUYECKUA JJIEMEHT, IPOCTOe BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOMHAST W HEOJAHOPOJHAs), BaJIEHTHOCTh, OTHOCHUTEIbHAs aTOMHas |
MOJICKYJIIpHAsi Macca, KOJUYSCTBO BEIIECTBa, MOJIb, MOJIIpHAs Macca, MaccoBast
1.1 JI0JI1 XUMHUYECKOTO 3JIEMEHTa B COCIWHEHUM, MOJISIPHBIA OOBEM, XHUMHUYECKas
peakius, KIacCH(PUKAIUs  PEaKIHil: peakiuh COCIAUHEHUS, PEaKIhH
pa3IoXKEHUs], pEaKliy 3aMENICHUs, PeaKIIMi 0OMEHa, 3K30- U DHJIOTEPMUICCKHEC
peakiuu, TeroBoi 3(deKkT peakmumm, pacTBOp, MaccoBas JOJs BeEHIECTBA
(IpoleHTHAas KOHIIEHTPAIIKs) B paCTBOPE
12 WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSTHH M TPUMEHSTH
' 9TH TOHATHS TIPU ONUCAHUM BEIIECTB M UX MPEBPAIICHUI
13 WCIIOJIh30BaTh XUMHUYECKYI0 CUMBOJIHMKY JUISl COCTaBJICHHUS (OpMyN BEIIECTB U
’ YpPaBHEHUU XUMHYECKUX PEaAKIU
14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMSI MaCChl BEIIECTB, MOCTOSTHCTBA COCTABa,
' ATOMHO-MOJICKYJISIPHOTO YUEHHS, 3aKOHAa ABOTapO
1.5 OTPEJIEATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
16 KJIacCCU(PUITUPOBATh XUMUYECKHE PEAKIUH (110 YHUCITY M COCTaBY YYaCTBYIOIIUX B
’ pPEeaKIMK BEIIECTB, 10 TEIIOBOMY 3D dEKTY)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHMCIISITH MACCOBYIO JIOJI0 XUMHUUYECKOTO dJIEMEHTa TI0 PopMyIie COeTMHEHNS,
1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 MIPUMEHSATh €CTECTBEHHOHAYYHBIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHHUE,
) MOJICIIMPOBAHUE, DKCIIEPUMEHT (PEaIbHBIA U MBICTICHHBIN )
2 ITo Teme: «BaxkHelme npeACcTaBUTENIN HEOPTAHUYECKUX BEIIECTB)
21 pacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHX TIOHATHH: OKCHI, KHCJIOTa,
' OCHOBAHHE, COJIb
5 OMpeIeATh MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy COEIUHEHUN
’ 1o Gopmyiam
2.3 KJIACCU(UITUPOBATH HEOPTAHUIESCKUE BEIIECTBA
54 XapaKTepu30BaTh (OMHMCHIBATh) OOIMIME XHUMHUYECKHE CBONCTBA BEIIECTB

Pa3IMUHBIX KJIACCOB, IIOATBCPIXKAAd OIMMCAHUC IPUMEPAMU MOJICKYIIAPHBIX




2.5

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKHX peaKHI/Iﬁ

IMPOTrHO3UPOBATH CBOICTBa B€OICCTB B 3aBHCHUMOCTH OT HX Ka4YC€CTBCHHOI'O
COCTaBa, BO3MOXHOCTH IMPOTCKAHHA XHMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHbIX
YCIOBHUAX

2.6

2.7

CIIEIOBATh TpPaBHJIAM TMOJb30BAaHUS XMMHUYECKOW TOCYAOH M J1abOpaTOPHBIM
o0opy/oBaHUEM, a TaKXKe MPaBUIIaM OOpAIleHHUs C BEIMIECTBAMHU B COOTBETCTBUU
C HHCTPYKIOUAMH II0 BBIITOJIHCHUIO J'Ia60paTOpHI)IX XUMHWYECCKHUX OIBITOB II0
MOJYYEHUIO U COOMPaHMIO Ta3000pa3HbIX BEHIeCTB (BOJAOPOJA W KHCIOPOJA),
MPUTOTOBJICHHIO PACTBOPOB C OMPEAEIEHHON MacCOBOW J0JIel pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh W  MPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHINO
pacro3HaBaHHWIO PACTBOPOB IHMEIOYCH M KHCIOT C IMOMOIIBI HHINKATOPOB
(makmyc, ¢peHondrasent, METUIOPAHXK U APYTHE)

MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOM peakiuu

3.1

3.2

ITo Teme: «Ilepuommyecknii 3akoH M lleprogudeckas cucreMa XUMHUYECKHX
anementoB JI. WM. MengeneeBa. CtpoeHue aromMoB. XHMHUYECKasi CBS3b.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH: SAPO aTOMA, JIEKTPOHHBIN
CIIO aToMa, aTOMHasi OpOUTAaJb, PaIUyC aTOMa, XUMHYECKasi CBSI3b, MOJISIPHAS U
HEIOJISIPHAsT KOBAJICHTHAS CBSI3b, JIEKTPOOTPULIATEIIbHOCTh, MOHHASI CBSA3b, UOH,

KaTHuOH, aHMOH, CTCIICHb OKMCJICHUS

KJ'IaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHEC 3JICMCHTBI

3.3

OIMCBHIBATh M XapaKTepu3oBaTh TaOimuHyro (opmy Ilepnonmveckoil cucTemsl
XMMHUYECKHUX AJIEMEHTOB: pa3jnyaTh MOHATHUS «IJIaBHas moAarpynna (Arpyrrma)y
u «oboyHas noarpymnmna (brpynmna)y», «Mmansie» U «00IbIINE» TEPUOIbI

3.4

3.5

3.6

packpeiBaTh  cMbicn  Ilepmommueckoro  3akona .M.  Mengeneesa:
JEMOHCTPUPOBATh  [OHUMAaHUWE  MEPUOJMYECKOM  3aBUCUMOCTH  CBOMCTB
XMMHYECKHX 3JIEMEHTOB OT HX MOJI0kKeHUA B [lepuoanyeckoii cucreme
COOTHOCUTh O00O03HAYeHHS, KOTOpble HuMeroTcss B Taommie «llepuogmaeckas
cucteMa xuMuueckux oaneMeHToB J[.MI. MenzaeneeBa» C  YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX SJIEMEHTOB (COCTaB M 3apsl
si7ipa, o0IIIee YHUCIIO SJIEKTPOHOBHU paclpe/ieIeHUE UX MO AIEKTPOHHBIM CIIOSIM)

OonpeaACIIATL CTCIICHb OKHUCIICHUA 3JICMCHTOB B 61/IHapHBIX COCANHCHUAX

3.7

OTIpEeAEIATh BUJ XUMHUUECKON CBSI3M (KOBAJIEHTHAsl U MOHHAs)B HEOPraHUYECKUX
COCIMHEHMSX




9 KIIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

1.1

1.2

1.3

HpOBepﬂeMble NpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

ITo Teme: ((BeH.IeCTBO U XUMHUUYCCKasA pCaKIusa»

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: PACTBOP, JIEKTPOJIMTHI,
HERJICKTPOJIUTHI, NEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKMM MOHHOIO OOMEHa,
KaTaJln3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTHMble U HEOOpAaTUMBbIE PEAKIIUH,
OKHUCJINTEIIbHOBOCCTAHOBUTENBHBIE PEAKIUHM, OKHCIUTENIb, BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAHOBJIICHHE, aJIOTPOMNUs, aM()OTEepHOCTh, XUMHUECKas CBSI3b
(xoBaJIeHTHasl, MOHHAs, METaJUINYECKas), KpUCTa/NINYecKass pelETKa, CIJIaBBbl,
CKOPOCTh XUMHUUYECKON PEaKLIUH

HWIUIFOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH U IpUMCHATDb
OTH IIOHATHUS IIPU OIMMCAHHUHN BCIICCTB U UX npeBpameHHﬁ

COCTAaBJISITb YPaBHCHUSA SHGKTpOJII/ITH‘{eCKOﬁ Jucconranurun KUCJIOT, mIenoueii u
COJ'IGI‘/'I, IIOJIHBIC N COKpaH_IéHHBIG YpPaBHCHUSA peaKI.[PIfI HOHHOI'0 OOMeHa

1.4

1.5

pacKpbIBaTh CYIIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
IIOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKlnii

MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMHUUYECKOI peakiuu

2.1

2.2

Ilo Temam: «HemeTauisl 1 UX coeAUHEHUSI» U «MeTaJuibl U KX COETUHEHU

XapaKTepu30BaTh (OMUCHIBATH) 00IIME U crienn(UIecKne XUMUYECKUe CBOWCTBA
MPOCTBIX M  CIOXHBIX BEIIECTB, TMOJATBEpXKJas OINHUCAaHUE MpPUMEpPaMHU
MOJICKYJIIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHiA

COCTaBJIATH YpPaBHCHUSA peaKuHﬁ, IMOATBCPIKAAOITHUX CymeCTBOBAHUC
TeHETHYSCKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

24

CIIeZIOBaTh TpABWIaM TOJb30BAHHUS XHUMHYECKOW TOCYIOW W J1abOpaTOpHBIM
o0opy/IoBaHUEM, a TAKXKe MPaBUIIaM OOpaIleHHUs C BEIMIECTBAMHU B COOTBETCTBUU
C HHCTPYKIUAMH II0 BBIIIOJIHCHUIO Ha60paTOpHI>IX XUMHWYCECKHUX OIBITOB II0
MOJYYCHHUI0O U COOMPAHHIO Ta3000pa3HbIX BEHISCTB (aMMHaKa W YTIIEKHUCIOrO
rasa)

2.5

IIPOBOAMTH PEAKIUM, IOATBEPKIAIOIINE KAadECTBEHHBI COCTaB pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM IMYyTEM XJIOpUI-, OpOoMHA, HOAK[, KapOoHaT,
docdar, cunmkar, cynbdar, TUAPOKCHIUOHBI, KAaTHOHBI AMMOHUS, HWOHBI
M3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB

3.1

ITo Teme: «XuMHs 1 OKpYXKaromias cpeaa»

pacKpbIBaTh CMBICI OCHOBHBIX xuMHu4eckux noHsatuid: [1/IK BemecTsa; koppo3us
METaJIOB

3.2

NPUMCHATH OCHOBHBLIC OIICpalnun MBICITUTEIBHON JACATCIBHOCTH — aHaJIu3 H




CHHTE3, CpaBHEHHE, O000O0IIeHue, CHCTeMaTH3alliio, BBIABICHHUE INPHUYUHHO-
CIIEICTBEHHBIX CBSI3€M — I M3Y4YEHHUsS] CBOWMCTB BEIIECTB U XUMHYECKHX
peaKIMii; eCTeCTBEHHOHAYYHbIE METO/bI MO3HAHUA — HaOIo/IeHNe, U3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIIEHHBIH )

Kon

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA
8 KUIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 HepBOHa‘IaJ'ILHLIe XUMHWYCCKHUC ITOHATUA

11 IIpenmer xumun. Posib XMMUK B )KM3HU YeI0BEKa. XMMUA B CUCTEME HayK. Tena
' U BenecTBa. GU3MUECKUEe CBOMCTBA BEUIECTB. ATpPEeraTHOE COCTOSIHUE BEILIECTB

12 IMoustre o meromax mo3HaHusg B xumud. Uuctele BemecTBa U cMecd. CrocoObl
' paszeneHust cMecei

13 ATOMBI W MOJICKYJIBI. Xumuyeckrue dieMeHThI. CHMBOIBI  XUMHYECKUX
’ JJICMCHTOB. HpOCTLIe X CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.TIHpHoe YUCHUC

Xumnueckast Gopmyna. BaneHTHOCTb aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
1.4 MMOCTOSTHCTBA cocTaBa BerecTB. OTHOCcUTeNbHAad aToMHasa Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHasi Macca. MaccoBasi T0JIsI XAMUYECKOTO JIEMEHTa B COCTUHEHUT

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA,
1.5 Macchl W YHCNIAa CTPYKTYPHBIX €IUHMIl BemecTBa. Pacuérsl mo Qopmynam
XUMUYECKHUX COCTUHEHUIN

Ouznyeckue M XUMUYECKHE SIBICHUS. XUMUYecKas peakuus U e€ MpHU3HAKU.
1.6 3aK0H COXpaHEHHUs] MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccudukamms
XUMHUYECKHUX PEaKIHi (COeTuHEHUs, pa3lIOKEHUs, 3aMEIIeHUs, 00MEHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOM, C MpaBUIaMu
paboTel B JabopaTopur W TOpuéMamMu  oOpamieHuss ¢ J1abopaTOpHBIM
o0opy/noBaHUEM, H3y4Y€HHE U ONHcaHue (PU3MYECKHX CBOICTB 0Opa3IoB
HEOPraHMYECKUX BEIECTB, HaOMoieHne PU3ndeckux (TIaBJIeHHe BOCKA, TasHUE
JbAa, pacTUpaHHE caxapa B CTyNKe, KUIEHHE U KOHACHCallds BOJBI) U
XUMUYECKUX  (TOpEeHHWEe  CBEYH, MPOKAIMBAaHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCJIOTOW) SBJIICHWH, HAONIOJEHUE U OIHMCaHHE
1.7 IPU3HAKOB  TMPOTEKAaHUS XMMUYECKUX peakiuil  (pa3joxeHue caxapa,
B3aMMOJICICTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3iioskeHHUEe THIPOKCHIA
meau(Il) mpu HarpeBaHuu, B3aUMOICHCTBHUE XKese3a ¢ pacTBopoM conu meau(1l),
U3y4eHHE CIOCOOOB pa3fieNieHus cMecei (C MOMOIIbI0 MarHuTa, (GUIbTpOBaHuUE,
BbIMIApMBaHUE,  JUCTWULANMSA, Xpomarorpadusi), MpPOBEACHHE  OYHCTKHU
MOBApEHHOM coyM, HAOMIOJIEHUE W ONMUCaHHE PEe3yNbTAaTOB MPOBEACHUS OIBITA,
WJUTFOCTPUPYIOLIErO 3aKOH COXPAHEHUsI MacChl, CO3JaHUE MOJENIEH MOJEKYI
(ILIapOCTEPKHEBBIX)

2 Baxneimme npeaCTaBUTCIM HCOPraHNUCCKUX BCHICCTB




2.1

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopong — sneMeHT U mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B MpUpOAE, (U3NYSCKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kucimopoma. CrocoObI
MOJIyUYEHHUsI KHUCJIOpoJa B JIabopaTOpUM M IPOMBINUIEHHOCTH. Kpyrosopot
Kucinopoaa B npupozae. O30H — ammoTponHast MOIU(PUKAIS KHCIOPOaa

2.2

23

24

TerunoBoit 3¢ ekt Xxumudeckoil peaknu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
OHJIOTEPMHUUYECKHE peakiuu. TOIMINBO: yroiab M MeTaH. 3arps3HEHHE BO3/yXa,
yCUJIeHHE TTapHUKOBOTO 3(ekra, pazpyiieHne 030HOBOTO CI0s

Bomopox — anemeHT u mpoctoe BemiecTBO. HaxoskieHue Bomopona B MPUPOJE,
¢u3nyeckne W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CII0COOBI ITOJyYeHHSI.
Kucnotsl u conun

MonsipHblii 00BEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoMcTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HackienHbie
Y HEHACBIIIEHHbIE PACTBOPBL. PacTBOpHMOCTH BewIeCcTB B BoAe. MaccoBast 1oJist
BEIIECTBA B pacTBope. XuMu4eckue cBoWcTtBa Bonabl. OcHoBanus. Ponb
pacTBOpPOB B MPHUPOJIE M B KU3HU 4elaoBeKa. KpyroBopor BOAbsl B HpHUPOJE.
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI

2.6

Knaccupukanust Heopranmueckux coenuHenuit. Okcunbl. Knaccudukarus
OKCHJIOB:  coyieoOpasyroniie (OCHOBHBIE, KHCIIOTHBIC, aM{(OTEpHbIE) W
HeconeoOpasytone. Homenkmarypa oxcugoB. ®Dusnyeckne M XHUMHYECKHE
CBOMCTBA OKCHIOB. [losmyuenue okcuoB

2.7

2.8

2.9

OcnoBanus. Knaccupukanuss oOcHOBaHMH: IIENOYM M HEPacCTBOPUMBIE
ocHoBaHus. HoMeHknarypa ocHoBaHui. PU3NYECKHUE U XUMHYECKHE CBOMCTBA
ocHoBaHul. [ToryueHre ocHOBaHHU

Kucnotel. Knaccudukanmss kucnor. Homenknatypa kucinor. Duzmdeckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psan aktuBHocTH MeTawioB H.H. bekxerosa.
[TomyyeHue KucmoT

Comu. Homenkiarypa coneil. ®@u3nyeckue M XHUMHUYECKHE CBOMCTBa COJEH.
[Tonydenue coneit

2.10

2.11

I'enernueckas cBI3b MCXKAY KilaCCaMH HCOPTaHNUYCCKUX COGI[I/IHGHI/II;'I

XUMUYECKUH  DKCIEPUMEHT: KAueCTBEHHOE  OMNpEeNeleHHe  COJep>KaHus
KHCTIOpOJia B BO3JyXe, IMOJy4YeHHEe, COOMpaHue, pacro3HAaBaHUE M H3y4YCHHE
CBOMCTB KHCJIOpOJa, HAOIIO/IEHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U
YCJIOBHSI BO3HUKHOBEHUSI W TPEKpaIleHusi TopeHus (mokapa), 0O3HaKOMJIEHUE C
oOpa3llaMu OKCHJOB M OIMCaHUE MX CBOMCTB, IIOJy4YeHHE, COOMpaHue,
pacro3HaBaHME M HM3yY€HUE CBOICTB Bojaopoaa (ropeHue), B3auMOJEHCTBHE
Bogopoaa ¢ okcunoM meau(Il) (Bo3MOXKHO HMCMOIB30BaHUE BUIECOMATEPUATIOB),
HaOmo/leHue 00paslloB  BEIIECTB KOJIWYECTBOM 1| MOJb, HCCIIEIOBaHUE
OCOOCHHOCTEl  pacTBOpPEHHMS BELIECTB C Pa3IMYHOW  PacTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPEIeNEHHON MaccoBOW JoJiell pacTBOPEHHOTO
BEIIECTBa, B3aUMOJEWCTBHE BOABI C MeTaUlaMd (HATpHEM U KaJlbLIUEeM)
(BO3MOYHO HCIOJIh30BAaHUE BUIECOMATEPHUATIOB), OMIPe/IeJICHHE PAaCTBOPOB KUCIOT




U 11eJI04Yel C MOMOIIbIO HHAWKATOPOB, UCCIIEIOBaHHE 00pa3ll0B HEOPTAHUUECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOJIOICHNE H3MEHEHHS OKPACKH WHIUKATOPOB B
pacTBopax KHCIOT W IIeliodel, u3ydeHue B3aumojaeuctBusi okcuaa meau(ll) c
pacTBOpPOM CEpPHOM KHCIIOTHI, KACIOT C METAJUIAMH, PEAaKUUd HEUTpaIU3aluH,
MOJIY4CHHUEC HEPACTBOPUMBIX OCHOBaHHfI, BBITCCHCHHUE OIHOTO MCTaIa APYTUM
U3 pacTBOpa COJIM, pEUIEHUE KCIEPUMEHTANIBHBIX 3a71a4 1o Teme «BaxHeinmme
KJIACChl HEOPTaHMYECKUX COECTUHEHUI)

[Iepnoanueckuii 3axoH u [lepuoandeckas cucteMa XUMHUYECKUX d1eMeHToB [[.1.
3 MenneneeBa. CtpoeHne aToMOB. XUMHUECKasi CBA3b. OKUCIUTETBHO-
BOCCTAaHOBUTENIbHbBIE PEAKIINU

[TepBble MONBITKN KJIacCH(DUKALMU XUMUYECKUX 3J1eMEeHTOB. [loHsATHE O Tpynmax
31 CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE M IIEIOYHO3EMENbHbIE METaJUIbl, TaJOreHBbI,
' UHEpPTHBIE Tasbl). DJEMEHTHI, KOTOpble 00pa3yloT aM(OTepHBIE OKCHIBI U

THUAPOKCHUIBL

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XxumMudeckux snementon JI.1.
MenneneeBa. Koporkonepuoanas u amuaHonepuoaaas Gopmel [lepuoaudeckoit
3.2 cucreMbl xuMuueckux sieMeHToB J[.MI. MenneneeBa. Ilepuoasl u IpymIbl.
®u3NYecKuil CMBICII TOPSAKOBOIO HOMEpa, HOMEpPOB TEpPHOJa W TPYIIII
3JEeMEHTA

Ctpoenune atomoB. CocTtaB atroMHbIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHe
313 JMEKTPOHHBIX  000J04YeK aroMoB TepBbIX 20 XMMHYECKHUX 3JIEMEHTOB
' ITepnognueckoit cucrems! J[.MI. MenneneeBa. XapakTepUCTHKAa XMUMHYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanyeckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HW3MEHEHMsS pajguyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJIMYECKUX M HEMETAUIMYECKUX CBOMCTB M0 TpydnaM U TMEpHOaM.
34 3nauenue llepumoanueckoro 3akoHa u Ileproanueckoil CHCTEMBbI XUMHUYECKUX
AJIEMEHTOB JUIA pa3BUTUS Hayku W npaktuku. WM. MenpaeneeB — yd€HbIl U
rpakJIaHUH

Xumuyeckass cBs3b. KoBaneHTHast (MOJsipHAas ¥ HEMOJSPHAs)  CBS3b.

3.5
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b

36 Crenenp okuciieHHs. OKHCIMTEIBHOBOCCTAHOBUTEIBHBIC pCaKknuu. HpOHGCCH
' OKHCJICHHMS B BOcCTaHOBNIEHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH DKCIEPUMEHT: HW3yueHHe O0Opa3lloB BEIIECTB METANIOB H

3.7 HEMETAJUIOB, B3aUMOJEHCTBUE THUJIPOKCHIA LHMHKA C PacTBOPAMM KHUCIOT H
' LIeJI0YEH, MTPOBEACHUE OIBITOB, WUIIOCTPUPYIOLUIUX HMPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peakluil (TrOpeHue, peakliuu pas3yioKeHUsl, COETUHEHUS)

9 KIIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 ‘ BemectBo n xumnueckast peakius. Ilosropenne \

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema XUMHYECKUX diaeMeHToB [.1.
MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTM B W3MEHEHHU CBOWCTB



1.2

XUMHYCCKUX JBJICMCHTOB IICPBBIX TpéX nepruoaoB, KajiaudA, KaJIbOUA W HX
Coe,I[I/IHeHI/Iﬁ B COOTBCTCTBHHM C IIOJOXCHHCM JJICMCHTOB B HepHOHquCKOﬁ
CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BeliecTBa: BHJABl XUMHYECKOM CBSI3U. THIBI KPUCTAIUIMUECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKH U
BUJAa XUMHYecKoW cBsizu. Kimaccudukamust 1 HOMEHKJIAaTypa HEOPTraHMYECKHX
BellecTB (MEeXAyHapoAHas U TpUBHAJIbHAsA). XUMHUUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIMXCA K  pa3iM4yHbBIM  KjJaccaM  HEOPraHWYECKUX  COEIMHEHUH,
TE€HETUYECKas CBSI3b HEOPTAHMYECKUX BEIIECTB

1.3

Kraccudukaruss XuMUIecKuX peakiuil Mo pa3ndHbIM MpU3HaKaM (110 YUCTy U
COCTaBy YyYacTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY J(QeKTy, I0
MU3MEHEHHIO CTENCHEH OKHMCIICHUS! XMMUYECKUX JJIEMEHTOB, 110 00pPaTHMOCTH, TI0
Yy4acTHUIO KaTajan3aTopa). JK30- U SHAOTEPMHUUYECKHUE  pEaKluH,
TEpPMOXMMHUYECKHE ypaBHEHUs. [IoHATHE 0 CKOPOCTH XMMUYECKOW peaKIiu

1.4

1.5

1.6

1.7

IToustne 00 O6paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKHUX PCaKIUAX. Iloustue o
TOMOTI'CHHBIX W T'CTCPOTCHHBIX PCAKIUAX. IloHsTHE O XMMHYECKOM PaBHOBCCHHU.
(DaKTOpBI, BIIMAIOOIUEC Ha CKOPOCTb XUMHYECKOHN p€akKiuku " IIOJOXCHUC
XUMHYCCKOI'0 paBHOBECCUSA

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENbHOW  peakiu.  CocTaBieHHE  ypaBHCHHU
OKHCJTUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid C  HCIOJb30BAaHHMEM METOoJa
AJIEKTPOHHOTO OaslaHca

Teopust 37EKTPOIUTUYECKON UCCOLUMALUU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
KaTtnonsl, anuonbl. MexaHu3M IHCCOIMAIUA BEUIECTB C Pa3IMYHBIMU BUJIAMHU
xuMuueckon cBsizu. CreneHb aucconanuu. CUIbHBIE U C1a0ble JEKTPOJIUTHL.
Peakiun moHHOro oOMeHa. YCJIOBHS TPOTEKaHUS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE ypaBHEHHUs peakuuii. CBONCTBa KHCIIOT,
OCHOBaHMH ® COJIGH B CBETE TMPEJACTAaBICHUA 00 IIIEKTPOIUTHICCKOMN
nuccounanuu. KauectBeHHble peakiu Ha MOHBL. [loHsATHE O THApOIM3E conei

XVUMUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHME C MOJENISAMHU KPUCTAIIIMYECKUX
pPEelIETOK HEOpPraHMYeCKUX BEIIECTB — METAUIOB M HeMeTaioB (rpadura u
ajMasa), CIIOKHBIX BEUIECTB (XJIOpUJA HATpHsl); UCCIEJOBAaHHE 3aBHCHUMOCTH
CKOPOCTHM XHMHYECKOH peakiuu OT BO3JEHCTBUSA pa3IUYHBIX (HaKTOPOB;
UCCIIEJOBAaHUE  AJIEKTPOIPOBOJAHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JIUCCOLMALMU  KUCJIOT, wieaodel M cosell  (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMAaTEpHUAIOB); IIPOBEJEHUE  OMNBITOB, WUIIOCTPUPYIOLUINX  MPU3HAKU
NPOTEKaHUs peakiii HOHHOro oOMeHa (oOpa3oBaHME OcCajlKa, BbIIEIEHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WJUIIOCTPUPYIOIIMX IPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaKkLUUi (TOpeHHe, PeaklMH pa3ioKeHUs, COEAUHEHHs);
pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOUIbI0 KAYE€CTBEHHBIX peakLuid
Ha MOHBI; pELICHHE YKCIIEPUMEHTAIBHBIX 3a7a4

HemeTamisr u ux COCIUMHCHMUA

2.1

OO6mass xapaktepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTeNeHu OKucieHus. CTpoeHne U (PU3HMUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha TpUMEpe  XJopa
(B3auMoOJIeliCTBUE C MeETajulaMH, HEMeTaJlJlaMH, Iejaoyamu). XJIOpPOBOJOPOA.
ConsiHasg KHMCIIOTa, XUMUUYECKHE CBOWCTBA, MOJy4YEHUE, TpUMEHeHue. JlelicTBue
XJIOpAa ¥ XJOPOBOJOPOJIa HA OPraHU3M 4YeloBeKa. BaxkHelmue XJIOpUAbl U HUX
HaxO0’JICHUE B IPUPOJIE




2.2

OOmas xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOE€HHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHH OKucieHus. CTpoeHne M (U3NUECKHE CBOMCTBA
NPOCTBIX BEIIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN
KUCIIOpOZa M cepbhl. XUMHUYECKHe cBoicTBa cepbl. CepoBOmOpOJ, CTpOEHHE,
dusnueckne W XUMHUYECKHEe CBOWCTBA. OKCHABI CEpbl KaK MPEICTABUTEIH
KUCIIOTHBIX OKcuaoB. CepHast Kuciora, (U3MUECKHEe M XUMHUYECKHE CBOWMCTBA
(oOmre Kak TpeJCTaBUTENs Kiacca KHCIOT M cnenuduyeckue). XUMHUUECKUE
peaKkIuy, JeXKalpe B OCHOBE IPOMBIIUICHHOTO CHOCO0a IONy4eHUs! CepHOM
kucnotbl. IIpumenenue. Conu CEpHON KHUCIOTHI, KauyeCTBEHHAs pEaKIUs Ha
cynbdaT-noH. HaxoxneHnue cepel u €€ COeIMHEHHH B MpHUpoJe. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOLIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHNE BO3/IyXa H BOJOEMOB), CIOCOOBI €T0 PETOTBPAIICHUS
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OO6mas xapaktepucTuka djeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHCIEHUS. A30T, paclpOCTpaHEHHUE B IIPUPO/IE,
duznueckne U XxuMU4Yeckue cBoiicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (u3MuUecKue W XMUMHYECKHE CBONCTBA, MOiydeHWe u mnpuMeHeHue. Comu
aMMOHHSI, X (pU3UYECKHe U XUMUUYECKHEe CBONCTBA, MpuMeHeHne. KauecTBeHHas
peaxiysi Ha MOHBI aMMOHHUS. A30THasl KUCIIOTa, €€ MOoJydeHue, (pu3udecKue H
XUMHYECKHE CBOMcTBa (00IIMe Kak TMpeACTaBUTeNs Kilacca KHCIOT U
cnenuduyeckne). Vcrnomp3oBaHHE HUTPATOB M COJIEH aMMOHHS B KadyecTBE
MUHEPATBHBIX yH0OpeHud. XUMHUYEeCKOe 3arps3HeHHE OKpYKalollehd cpenbl
COECIMHEHUSIMU a30Ta (KHUCIIOTHBIE JOXKIM, 3arpsi3HEHUE BO3/yXa, IMOYBBl U
BOZI0EMOB)
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2.5

®docdop, amnorpornHsie Momudukanuu (ocdopa, GUNUECKUE W XUMHUECKHE
croiictBa. Oxcun dochopa(V) u  dochopras kucmora, ¢Gusnueckue U
XUMHYECKHE CBOWMCTBa, moiydeHue. Mcnonbp3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YI0OpEHU

OOmast xapakrepucTuka 35eMeHTOB I[VA-rpynmel. OcoOE€HHOCTH CTpOCHHUs
aTOMOB, XapakTepHble CTEMEeHH OKHUCIEHHUsS. YTJIEepoHd, aJIOTPOIHbIE
MOIU(UKAIINH, PACIpPOCTpaHEHHE B TMpHpoJe, (U3NYECKHE M XHMHUYECKHE
cBoiictBa. AncopOuusi. Kpyrosopor yriepona B nmpupone. OKCHIIBI yriiepojia, ux
¢u3nveckue W XHWMHUYECKHE CBOWCTBA, JEHCTBHE Ha JKHUBBIE OPraHU3MBI,
MOJlyuYeHUE W MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepona(IV); rumore3a rino0anbHOrO TMOTEIUICHUS KIMMAaTa; MapHUKOBBIN
3¢ dexT. YronpHas KUCIOTa U €€ coliu, X GU3NYECKUEe U XUMHUYECKHE CBOMCTRA,
noiyuyeHue W npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, METUIIMHE, MIPOMBIIUIEHHOCTH U CETbCKOM
X0341lCTBE

2.6

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX
yrinepoja (MeTaH, 3TaH, OSTWIEH, aleTWIEH, 3TaHOJ, TIJUIEpPUH, YKCYyCHas
kucinora). Mx cocraB u xumuueckoe crpoeHue. [loHstue o Ouosormdecku
Ba)KHBIX BEUIECTBAX: )KMUPAX, O€IKaxX, yIJIeBOIaX — U X POJIA B )KU3HU YEJIOBEKA.
MarepuanabHO€ €IMHCTBO OPraHMYECKUX M HEOPTaHUYECKUX COeIMHEHUN

2.7

Kpemuuii, ero gusuueckrie 1 XMMHYECKHE CBOWMCTBA, MOTYYEHUE U TPUMEHEHHUE.
Coenunaenuss kpemHuss B mpupoae. OOmme mnpeacraBieHuss o0 OKcUIe
kpemuus(IV) u kpemuueBoil kucnore. CUIHMKAThI, UX HCIIOJB30BaHUE B OBITY,
MEOUIINHE, MMPOMBIIIJICHHOCTH. Baxueiinne CTPOUTCIIBHBIC MaTCpuraJbl:
KepamMHKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. IIpoGnembr Oe3omacHOro
HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KU3HU




2.8

XUMHUECKUH OSKCIEPUMEHT: HW3ydeHHE OOpa3lloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCIJIOTBHI; NPOBEJCHHE KaueCTBEHHBIX peakUUil Ha XJIOpU-
WOHBI W HAOJIOZEHWE TPHU3HAKOB HX TPOTEKAHUS; OIBITHI, OTPaKAIOIINE
(du3nyeckue U XUMHUYECKUE CBOWCTBA T'aJIOTEHOB U MX COEJUHEHUH (BO3MOXHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMIIEHHME C 0Opa3laMH XJIOPHIOB
(raloreHuI0B); O3HAKOMJIEHHE ¢ oOpa3llaMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOXHO  HCTOJB30BaHHE  BHUIEOMATEpUANIOB); HAONIOJEHUE Tpoliecca
o0yryIMBaHUs caxapa IMOJ JeHCTBUEM KOHILIEHTPUPOBAHHON CEpHOW KHCIOTHI;
U3ydeHHe XMMHUYECKHX CBOWMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KayeCTBEHHOM peakiuu Ha CyiabpaT-uoH U HAOJMIOJEeHHWE TMpH3HaKa eé
NPOTEKaHUS; O3HAKOMJICHHE ¢ (PM3WYECKHMMHU CBOMCTBaMH a30Ta, ¢ochopa U ux
COEMHEHUH (BO3MOXHO HCHOJNb30BaHUE BUAEOMATEpHUAIOB), oOpa3LaMu
a30THBIX U PocHOpHBIX yIOOpPEHUIl; MONTydYeHne, cOONpaHue, paclo3HaBaHue U
U3y4yeHHE CBOWCTB aMMHaKa; MPOBEIEHHE KAYECTBEHHBIX pPEAKIMA Ha HOH
amMmMmoHUS W (Qocdar-MOH M H3yYeHHWE TPHU3HAKOB HMX  MPOTEKAHMS,
B3aMMO/IEIICTBUE KOHIIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEJbI0 (BO3MOXHO
UCTIOJI30BaHUE BUICOMATEPHAJTIOB); H3YYCHHE MOJENed KPUCTAIUTHYECKUX
pewméTok anmasa, rpaduTa, QyuiepeHa; 03HaKOMIIEHHE C MTPOLECCOM aAcopOIUH
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM MPOTHBOIasa;
HoJy4yeHue, coOupaHue, paclo3HaBaHue U U3ydeHHE CBOMCTB YIJIEKHCIIOrO rasa;
NpOBE/IEHUE Ka4eCTBEHHBIX peaklnii Ha KapOOHAT- U CHIIMKAT-HOHBI M U3y4YCHUE
NPU3HAKOB MX MPOTEKaHWs; O3HAKOMJICHME C MPOAYKIHUEH CHIMKAaTHOU
NIPOMBIIIJICHHOCTH; PEIICHNE SKCIIEPUMEHTABHBIX 33/1au 10 TeMe «Baxuenme
HEMETAJIJIbl U UX COCIUHEHUS»

MeTauisl ¥ UX COCANHCHUA

3.1

OOmrast XapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
noynoxenus B Ilepuonmuueckoi cucreMe XUMHUYECKHX dyeMeHTtoB  JI.M.
MenneneeBa u ctpoeHust aromoB. CTpoeHue MeTauioB. Meramdeckas CBs3b U
METAJIMYECKasl ~ KpUCTAJUIMUECKass  pemérka.  ODJEKTPOXMMMUECKUH  psf
HaNpPsDKEHUN METAIUIOB

3.2
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Ouznyeckue U XUMUYECKHE CBOMcTBa MeTaiioB. OOmme crnocoObl MoTydeHus
MeTtauioB. [loHsATHE O KOPPO3UU METANIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CruiaBsl (CTanib, YyT'yH, JIOPATIOMHHMM, OpOH3a) U UX NPUMEHEHUE B
OBITY U TPOMBIIIIIEHHOCTH

[lenouynsle MeTayuibl: monoxeHue B Illepuonnyeckoil cucTeMe XHUMHUYECKUX
sanementoB .M. MeHneneeBa; CTpOCHUE WX ATOMOB; HAXOXIEHHUE B IMPUPOJE.
Ouznyeckue U XUMUYECKUE CBOMCTBA (Ha MpuUMepe HaTpus U Kanusi). OKCUIsl 1
TUAPOKCHABI HaTpusi W Kaiuusg. [IpUMeHEHHE IEeTOYHBIX METAIOB U UX
COETMHEHNN

3.4

[IlenouHo3eMenbHBIE  METAIbl  MarHuii M KaJbIMH:  IOJIO)KEHHE B
[Iepnoanueckoii cucreme xumudeckux ieMeHToB .M. Menneneesa; crpoeHue
UX aTOMOB; HaxoXaeHue B mnpupojae. Pusznmyeckue M XUMHUYECKHE CBOMCTBa
MarHusi M Kajblus. BaxkHeimne coenuHEHUS KalblUs (OKCUI, THAPOKCHU],
conu). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmomuHuit: nonoxenue B Ilepnonnyeckoil cucteMe XMMHUYECKHX 3JEMEHTOB
J.1. Menneneesa; CTpoeHHME aToma; HaxoxaAcHWEe B Inpupone. dusudeckue u
XMMHYECKHE CBOMCTBA alfOMUHUS. AM(pOTEpHbIE CBOMCTBA OKCHIA U THIPOKCUAA
AJIIOMHUHUA

Kene3o: nonoxenne B Ileprponnueckor cucremMe XUMUYECKHX dneMeHToB [[.M.




3.7

MeHnzeneeBa; CTpOCHHE aroma; HaXOXJICHHWe B mnpupone. Duszmyeckue u
XUMHUYECKHE CBOMCTBa jxejie3a. OKcuabl, TUApokcuanl U conu kene3a(ll) u
xeneza(lll), ux cocras, cCBONCTBA U MOTyYCHUE

XUMHUYECKUH HKCIIEPUMEHT: O3HaKOMIIEHHE ¢ 00pas3llaMy METAJIJIOB M CILIABOB,
UX (U3UYECKUMHU CBOWCTBAMH, HW3YUEHHE pE3yJIbTaTOB KOPPO3UU METAJLIOB
(BO3MO>HO HCIIOJIB30BAHUE BUICOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJICHCTBUSA
OKCHJIa KalbIlMsi W HATpuUsi C BOJOM  (BO3MOXHO  HCIIOJIb30BaHHE
BUIEOMATEPHAJIOB); MCCIEIOBAHNE CBOMCTB XECTKOM BOJBI; MpoOIEcca TOPEHUs
xKele3a B KUCIIopoJie (BO3MOXHO HMCIOJIb30BaHNE BUICOMATEPHAIIOB); IPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha WOHBI (MarHus, KaJbIUs, aTIOMUHUS,
nnHka, xene3a(ll) u sxeneza(Ill), meau(Il); HabnroeHNE M ONIMCAHKUE TTPOIIECCOB
OKpaIllBaHWs TUIAMEHH HWOHAMH HATPHUS, KU W KaIblUs (BO3MOXKHO
UCITIOJI30BaHUE BHUACOMATEPHUAJTIOB); HCCIIEAOBaHUE aM(OTEPHBIX CBOWCTB
TUIPOKCUIA ATIOMUHUS W TUIPOKCHUIA IIMHKA; PEHICHHE SKCIePUMEHTATbHBIX
3a7a4 110 TeMe «BakHelme MeTaIbl M UX COSTUHEHHS

XUMHUS U OKpYKarolas cpena

4.1

4.2

4.3

HoBble maTtepuansl u TexHONOrMU. BemiectBa m maTepualibl B MOBCEIHEBHOMN
JKU3HU 4YesloBeKa. XMMHSA U 30pOBbE. be30macHoe HCIONb30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momouis mpu XMUMHYECKHUX OXOrax Hu
OTpPaBJIEHHUSX

OCHOBBI 2KOJIOTHYECKON I'PAMOTHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
cpeapl ITJIK. Ponp xumuu B pemieHun 3kojormdeckux mnpodsem. [Ipupoansie
UCTOYHUKU YTJIEBOAOPOAOB (Yrosib, NPUPOAHBIN ra3, HePThb), MPOIYKTHI HX
nepepadOoTKH, UX POJIb B OBITY U TPOMBIIIIEHHOCTH

XVUMUYECKUN HKCHEPUMEHT: M3Y4eHHE 00pa3lioB MaTepuanoB (CTEKJIO, CIUIABBI
METAaJUIOB, TOJUMEPHbIE MaTEpPHAIbl)




ITPOBEPAEMBIE HA OI'S 10 XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kona
NPoBePSIeMOro
TpeOoBaHUSA

1

1.1

1.2

1.3

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHS OCBO€HMSI OCHOBHOMH 00pa30BaTe/IbHON MPOrpaMMbl 0CHOBHOT'O
o01mero oopazoBanusi Ha ocHoe ®PI'OC

[IpencraBnenue:

(6] II03HaBaCMOCTH SIBIICHHI IMpUpOALI, IIOHUMAaHUuC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOH HayKU KakK obnactu COBPEMCHHOI'O
CCTCCTBO3HAHUs, KOMIIOHCHTA O6H_I€I‘/'I KYJIBTYPbI H HpaKTH‘IGCKOﬁ
JACATCIIbHOCTH YCJIOBCKA B YCIIOBUAX COBPECMCHHOI'O O6H_I€CTBa; IIOHMMAaHHUC
MECTa XMMUU CPCAU APYTIUX €CTCCTBCHHBIX HAYK

O HAYYHBIX MCTOJAX IIO3HAHHUS, B TOM YHCIC OKCIICPUMCHTAJIbHBIX H
TCOPCTUYCCKHUX METOAAX HUCCICAOBAHHA BCIICCTB U U3YUCHUA XHUMHYCCKUX
peaKI.[HfI; YMCHHC UCIIOJIb30BAaTh MOACIIN JIA 0OBSICHEHHUS CTPOCHUA aTOMOB
H MOJICKYJI

o cdepax mnpodeccuoOHAIBHON IEATENbHOCTH, CBSI3aHHBIX C XHUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha  JOCTHKEHHSX
XUMHUYECKONH HAyKH, YTO MO3BOJUT OOydYarOIIMMCSl pacCMaTpuBaTh XHUMHUIO
Kak cdepy cBoed Oynymielt mpodecCHOHATBHONW NESTENIBHOCTH U CIENaTh
OCO3HAHHBIN BHIOOP XMMHHU KaK MPOQUIBHOTO MpeaMeTa MpU Mepexoje Ha
YPOBEHb CpeaHero o0miero 00pa3oBaHus

BJ'Ia,I[eHI/Ie CHCTEMOM XWMHYECKHX 3HAHHUHN U YMCHHEC IIPUMCHATH CHCTEMY
XUMHNYCCKUX 3HaHHI>i, KOTOpaA BKIOYACT:

2.1

BAKHENIINE XUMUYECKHUE MTOHATUS: XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOIHAS M HEOJAHOPOIHAS
CMeCh, OTHOCHTEJBHBIC aTOMHAs WM MOJICKYJSIPHAs MacChl, KOJUYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJSPHBIA OO0BEM, OKCHI, KHUCIIOTA,
OCHOBaHHE, COJIb (CpelHss), XUMUYECKas PEaKIns, PEaKiui COCTUHCHUS,
pEaKIMK Pa3IoKEHUs, PEaKIMU 3aMEIICHUs, peakluu oOMeHa, TEIUIOBOU
¢ deKT peakuu, dK30- U IHIOTCPMUICCKUE PEAKIIUH, PACTBOP, MacCOBast
JIOJISi XAMUYIECKOTO 3JIEMEHTa B COSJIMHEHUH, MAacCOBasl JOJISl U MPOIICHTHAS
KOHIIEHTpAIlsl BEIIeCTBA B PAacTBOpE, SIPO aTOMa, SJIEKTPOHHBIN CIIOU
aToMa, aTOMHas OpOWTanb, paguyc aromMa, BAJICHTHOCTh, CTEINECHb
OKHCIICHHSI, XUMHUECKasi CBs3b, 3JICKTPOOTPUIATEIBHOCTh, TOJSIPHAS U
HETOJISIpHAsl KOBAJCHTHAs CBSI3b, MOHHAs CBsI3b, METAJIMUECKAs CBS3b,
KpUCTaLTM4ecKass  pemérka  (aTOMHas, HWOHHAs,  MeTajlIn4ecKas,
MOJICKYJISIpHAs), WOH, KAaTHOH, AaHWOH, OJJICKTPOJIMT W HEIJIEKTPOJIHT,
ANEKTPOJIUTUYECKAsE  JUCCOIMAIMsS,  pPEaKIuh  HOHHOTO  OOMEHa,
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC pcaKkuuu, OKUCJINTECIIb u
BOCCTAaHOBUTEIb, OKUCIICHHE W BOCCTAHOBJIEHHUE, DJIEKTPOJIU3, XUMUYIECKOE




2.2

paBHOBecHE, 0OpaTUMbIe W HEOOpaTUMBIE PEAKIIUH, CKOPOCTh XMMHUYECKOM
peakuuu, karanuszarop, [IJIK, koppo3ust meTanioB, CriaBbl
OCHOBOITOJIAraloOlU€ 3aKOHbl XHMMHMHM: 3aKOH COXpPAHEHUS  MaccChl,
nepuoauueckuii 3axkoH JI.M. MenneneeBa, 3aKOH TOCTOSIHCTBa COCTaBa,
3aKOH ABOraapo
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TEOPUHU XUMUH: aTOMHO-MOJIEKYJISIpHAs Teopus, TEOpHUsI
AIEKTPOJIUTUYECKON JUCCOLMALIUI

3.1

3.2
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Brnangenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIFOUYAOIIEH:

yYMEHHE MPaBUJIbHO UCIOJIb30BaTh M3YyUEHHBIE BEIECTBA M MaTepHalbl (B
TOM 4HCIIE MUHEpalibHble yMOOpeHHs, MEeTalIbl M CIUIaBbI, MPOIYKTHI
nepepaboTKU MPUPOIHBIX UCTOYHHKOB YIIIEBOAOPOJOB (YIUisf, MPUPOIHOTO
ra3a, He()Tu) B OBITY, CEIHCKOM XO3SCTBE, Ha MPOU3BOJICTBE M TOHUMAaHUE
3HAuUEHUs JKUPOB, OEIKOB, YIJIEBOJOB JUIs OpraHM3Ma YEJIOBEKa; YMEHHE
MPOTHO3MPOBATH BIUSHUE BEIICCTB M XMMHYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEKA U OKPYKAIOILYIO IPUPOIHYIO CPEY

YMEHHE UHTETPUPOBATh XUMUUECKHE 3HAHUSI CO 3HAHUSIMU JPYTUX YUEOHBIX
PEeIMETOB

HAJIMYUE OMbITa PAOOTHI C PA3NIMYHBIMH HCTOYHUKAMH HHQOPMAIH TIO0
XUMUM  (HaydyHas W  HAy4YHO-NIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh HMH(POPMALMIO O BEIIECTBAX, UX
IIPEBPALLICHHUAX U MPAKTUYECKOM NPUMEHEHUU U YMEHHE HCIOJIb30BaTh €€
JUIS pelieHns: yueOHO-1T03HaBaTEeNbHbIX 3a71a4

Bnagenue ocHoBaMHU MOHSATHIHOIO ammapaTa ¥ CHMBOJIMYECKOTO S3BIKA
XUMHHU JUISI COCTaBJIEHUS (hOpMYJ HEOPTaHMYECKHUX BEIIECTB, YpaBHEHHI
XUMHUUYECKHUX DPEaKIUil; ocHoBaMM xumuueckoi HoMmeHkiarypel (IUPAC un
TPUBUAIBHOM )

YMmenue o0bSICHATH CBA3b MOJIOKEHHS dNieMeHTa B [leproandeckoii cucreme
C YU CJIOBBIMH XapaKTCPUCTHKAMHA CTPOCHUA aTOMOB XUMHUYCCKUX
JIIEMEHTOB (COCTaB W 3apsa  sjupa, oO0miee YHCIO  AJIEKTPOHOB),
pacripenielieHueM DJEKTPOHOB IO DJHEPreTHYECKHMM YPOBHSIM aTOMOB
MEPBLIX TpéX MEpruoaO0B, KaJiusd U KaJIbLIUA

[IpencraBneHne O NEPUOANYECKOM 3aBUCUMOCTH CBOMCTB XHUMHYECKHX
DJIEMEHTOB (paAMyC aToMa, 3JIEKTPOOTPHULATENIBHOCTL), MPOCTBIX U
CJIOKHBIX BEILECTB OT MOJIOKEHUS 311eMEHTOB B Ilepuoanueckoii cucreme (B
MaJbIX IEpUOJaXx M TJaBHBIX MNOArPyMNNax) U 3JIEKTPOHHOI'O CTPOEHUs
aToMa

7.1

YMenue kinaccupuumupoBarth:

XUMHNYCCKUEC DJICMCHTHI

7.2
7.3

HCOPTaHNYCCKUC BCIICCTBA

XUMHUYCCKHEC pCaKIIUN




YMmenune ONpCaACIIATh:

8.1 BaJICHTHOCTH M CTEIIEHb OKMCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAIUTMUECKON CTPYKTYPHI B COETUHEHUSAX
8.3 XapakTep Cpelbl B BOJAHBIX PaCTBOpPaX BEUIECTB (KHCIOT, OCHOBAHUM)
8.4 OKUCITUTENh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBath (pU3nUecKre U XMMUYECKHE CBOMCTRA:
MPOCTBIX BEMIECTB (KHUCIOPOJ, 030H, BOJIOPOM, rpadurt, amMas, KpeMHH,
9.1 azoT, docdop, cepa, XJIOp, HATPHUH, KA, MATHUH, KaJbIUi, AIFOMHHHM,
KeJe30)
CIIOKHBIX BEIIECTB, B TOM YHCJE MX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJI, OKCHJABI M THUAPOKCHUIBI MeTamioB [-I[A
9. rpymi, amtomunns, meau (II), uunka, xenesza (II u III), oxcuasr yrnepoaa (11
' u 1V), kpemuus (IV), azora u docdopa (I u V), ceper (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THasd, ¢ocdopHas, yroyipHas,
KpEMHUEBAsi KUCI0Ta U MX COJIN)
MPOTHO3MPOBATh M XapaKTEPHU30BATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT
93 WX COCTaBa W CTPOCHWS, MPUMEHCHHE BEIICCTB B 3aBHUCHMOCTH OT WX
' CBOWMCTB, BO3MOXXHOCTH TMPOTEKAHWS XHWMHUYECKUX TMpPEBpAIlCHUN B
Pa3TUYHBIX YCIIOBUAX
10 YMeHue cocTaBisITh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS peaklUii, B TOM
quCIIe:
10.1 peaKkIfii HFOHHOTO OOMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XMUMHYECKHE CBOMCTBA M3YyYEHHBIX KiIaccoB (TPyII)
’ HEOPraHMYECKUX BEIIECTB
10.4 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeH#ue BIUUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB, MacCOBYIO
' JIOJTIF0 XMMHYECKOT0 3JIEMEHTA B COEAMHEHUH
11.2 MaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpPaBHEHHSIM XMMHUYECKUX PEAKIMi W HAXOJIUTh KOJIHUYECTBO BEIECTBA,
' 00BEM M MacCy peareHTOB WIH MPOTYKTOB PEAKIIUN
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMH HAYYHOTO II03HAHUS (HAOIIOJCHHWE, W3MEpEHHUeE,
2.1 IKCIIEPUMEHT, MOJICIIMPOBAHKE) TMPU H3YUCHHH BEIIECTB U XUMHUYECKHX
’ ABIIEHUH; yMeHUe chopmyaupoBaTh MpoOIEMy U TMPEAJIONKUTH MYTH €€
pelieHus
122 Oe3omacHoOi paboOThI ¢ XUMUUYECKUMH BEIIECTBAMU, XUMUYECKOHN MOCY/I0N U

71a00paTOPHBIM 000PYIOBaHUEM




12.3

npaBHJiaMyd 0€30MacHOTO OOpAaIEeHUs] C BEIIECTBAMH, HCIOIb3YEeMbIMH B
MOBCEIHEBHON JKM3HU, TMpaBUJIAMH TIOBEJIEHUS B IMEIIX cOepekeHus
30pOBbSl M OKPYXKAIOIIEH NPUPOJHOW Cpelbl; ITOHHUMaHUE Bpeaa
(OrmacHOCTH) BO3JIEUCTBHS HA YKUBBIE OPTraHU3MBbI ONPEIEIEHHBIX BEIIECTB,
Croco0OB YMEHBIICHUS U TIPEAOTBPAIICHUS UX BPEIHOTO BO3ICUCTBUS

13

13.1

Hanynane MNPAaKTUYCCKUX HABBIKOB INNIAHUPOBAHHUA W OCYIICCTBIICHUSA
CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!

H3y4YCHUC U OIIMCAaHHUC (bI/IBI/I‘IeCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJIICHHC C

(1)I/ISI/IIIGCKI/IMI/I U XUMHUUYCCKUMHU ABJICHUAMU, OIIBITHI, WIJIIOCTPHPYIOIIUC
IMPU3HAKHU ITPOTCKAHUA XUMHUUYCCKUX peaKI_II/Iﬁ

13.2

13.3

13.4

M3y4eHHe CIIOCOO0B pa3elIeHus cMecel

MOJYyYECHHE KHUCIOpOJa UM M3YyUYEHHE €ro CBOMCTB; MOJIydYE€HHE BOAOpOAA U
W3y4YEHUE €ro CBOWCTB; IMOJYyYECHHUE YIJIEKUCIOrO ra3a W HU3YyYEHHE €ro
CBOWCTB; MMOJyYEHUE aMMHaKa U U3yYEHHUE €r0 CBOWCTB

IPUTOTOBJICHHE  PAacTBOPOB  C  OMNpeAeNEHHOW  MaccoBO  Jonei
pPacTBOPEHHOTO BELIeCTBA

13.5

NpUMEHEHHE WHIUKATOPOB (JIakMyca, METWIOpaHka U (eHoIdTanenHa)
JUIS OTIPEZIETIEHHS XapaKTepa Cpeabl B pacCTBOPAX KUCIOT U MIETI0YeH

13.6

UCCIIEIOBAaHUE U ONMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB PAa3IUYHBIX
KJIACCOB; M3Yy4YEHHE B3aUMOJICHCTBUSI KHUCJIOT C METaJulaMH, OKCHJAaMU
METAJIJIOB, PAaCTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHHUSIMH, COJSIMHU;
MOJIyUEHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHUE OJHOTO MeTaija
JIpyrUM W3 pacTBOpa COJIM; HCCIeJoBaHHE aM(OTEpHBIX CBOMCTB
THJIPOKCUIOB QJIFOMUHUS U [IUHKA

13.7

pelieHue SKCIEePUMEHTANIBHBIX 3a7ad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCIUHEHU»; «DJIEKTPOIUTHYECKAs JIUCCOLUALIM;
«Bakneniiye HeMETalIbl U UX COCOUHCHUSY;, « BaxkHeuIne MeTajabl 1 UX
COCIUHCHHUS

13.8

XUMHYECKHE DKCICPUMEHTBI, HIUTFOCTPUPYIONIUE MPHU3HAKK HPOTEKAHUS
peakIfii HOHHOTO OOMEHA; Ka4eCTBEHHbBIC PEaKIMK Ha MPUCYTCTBYIONIUE B
BOJIHBIX PAaCTBOpaxX HOHBI XJIOPHI-, OPOMUI-, HOAUI-, Cylbdat-, Ppochart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHI-MOHBI, KATHOHBI aMMOHUS,
MarHusi, KajibIUs, adlOMUHMS, xene3a (2+) m xenesa (3+), meau (2+),
I[HKA

14

14.1

14.2

YMmenue:

npeaACTaBIATb PE3YJIbTAaThI OKCIICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcJIbCTB, I‘pa(bI/IKOB u T8,6J'II/II_[ U BbIBJITH OMIIMPUYCCKHC
3aKOHOMCPHOCTH

YCTaHABJIIMBATL CBA3U MCKAY PCaAJILHO Ha6JHO,Z[a€MI>IMI/I XUMHNYECCKUMU

SBJICHUAMU MW IIPOHCCCaMH, IMPOUCXOIAIMMHU B MAKpPO- W MHKPOMHPCE,
00BACHATH IPUYIUHBI MHOFOO6paBI/I$I BCIICCTB




INIEPEYEHD 2JIEMEHTOB COAEP KXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 2K3AMEHE 11O XUMHUH

Kon

1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

HepBOHa‘IaJ'ILHLIe XUMHWYCCKHUC ITOHATUA

1.1

1.2

1.3

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei

ATOMBI ¥ MOJICKYJIBI. XHUMHUYECKHE 3JIeMEHThl. CHMBOIIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U CIIOKHBIC BEIIECTBA.

Xumuueckasi ¢opmyna. BaneHTHOCTh aTOMOB XHUMHUYECKHX 3JeMeHTOB. CTerneHb
OKHCIICHHS

1.4

1.5

1.6

3aKkoH IMOCTOSAHCTBA cocTaBa BC€HICCTB. OTHOCHTEIbHAS aTOMHasn macca.
OtHOCHUTEILHAS MOJICKYJIIpHasg Macca. MaccoBasg 0as XHMHYECKOTO DJEMEHTa B
COCOAUMHECHNN

KonmunyectBo BemiectBa. Monb. MonsipHass Macca. MomspHblii  00BEM  Ta30B.
B3anmocBs3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUIL BEIIeCTBa

dusznyeckrue U XMMHYCSCKHE SBJICHUS. XHMHYECKast peakuusga u eé IIPpHU3HAKU. 3aKoH
COXpaHCHUA MACChI BEIICCTB. XuMudeckue YpPaBHCHUA

2.1

2.2

IIepnonnueckuit 3axkoH u Ilepuonnueckas cucrema XUMHUYECKHX dnemeHToB JI.H.
MenneneeBa. CTpoeHne aTOMOB

[lepuonuueckuii 3akoH. llepumommyeckass cucrema XuUMuU4eckux sieMmeHToB JI.W.
MenneneeBa. Ilepwonst u rpynmbl. PU3HYECKHH CMBICT TOPSJAKOBOTO HOMEpa,
HOMEPOB MEepUOoa U TPYIIbI FJIEMEHTA

Ctpoenne atomoB. CocTtaB aTroMHbIX sjaep. M3orombl. nekTponbl. CTpoeHue
AJICKTPOHHBIX 000JI0U€K aTOMOB MepBbIX 20 XUMHUUYECKHX d71eMeHTOB [leproandeckoii
cuctemsl /.M. Menaeneena

23

3aKOHOM€pHOCTI/I B H3MCHCHHH CBOMCTB XHMHUYECKHX DJJIEMEHTOB MEPBLIX TpéX
nmepuoaos, Kajus, KaJdbl s (pam/lyca aTOMOB, QJICKTPOOTPULATCIIbHOCTH,
MCTAVIMYCCKUX M HEMCTAIJIMYCCKUX CBOfICTB) Hn uXx CO€,I[I/IH€HI/II71 B COOTBCTCTBHHU C
IIOJIOKCHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

3.1

3.2

Crpoenue BelecTBa

Xumuueckass  cBs3b.  KoBaneHTHass  (HOJspHasT W HEMOJSIpHAas)  CBS3b.
DJIEKTPOOTPUIIATETLHOCTh XMMUYECKHX AJIeMEHTOB. VloOHHast cBsi3b. MeTtammnieckas
CBSI3b

THIbl KPUCTATUIMIECKUX PEIIETOK (aTOMHAsI, HOHHASI, METAJNTNYECKasi), 3aBUCUMOCTh
CBOWCTB BEIIECTBA OT TUTA KPUCTAJUIMYCCKON PEIIETKU M BUJIa XUMHUECKOW CBSI3U

4.1

Baxueiimme mnpeacTaBUTENM HEOPraHMYECKHMX BemecTB. Hemerambsl W UX
coeuHeHUsI. MeTalTbl U UX COSAMHCHHUS

Knaccupukanuss W HOMEHKJIATypa HEOPraHWYECKMX COCIAMHEHUWI: OKCHIOB
(comeoOpasyrome: OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) M HECOICOOpa3yIOIIHeE;
OCHOBaHUH (IMIEN0YM U HEPACTBOPUMBIC OCHOBAHUS); KUCIOT (KUCIOPOACOACpKAIINE




n 6eCKI/ICJ'IOpOI[HBI€, OJHOOCHOBHBIC 1 MHOFOOCHOBHBIG); coJieit (CpeZ[HI/IX nu KI/ICJ'IBIX)

du3znyeckue M XUMHYCCKHE CBOMCTBa MMPOCTBIX BCHICCTB-HEMCTAJIJIOB: BOAOPOAA,

42 XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUS
®u3nyecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JUTHS, HATpus,
4.3 Kalusl, MarHus W KajibllUs, aJlOMUHUSA, OJKeJe3a. OIJEKTPOXUMMUYECKUH Pl
HaIPsKEHUN METaJIOB
44 Ouznyeckue M XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCTUHEHHH HEMETaJIOB:
' XJIOPOBOAOPOJIa, CEPOBOAOPOJA, aMMHUAKA
dusndeckue U XMMUYECKHEe CBOMCTBA OKcHa0B HeMeTauios: cepsl (IV, VI), azora(ll,
4.5 IV, V), docdopa(lll, V), yrnepoma(Il, 1V), xkpemumsa(IV). Ilomyuenue okcumoB
HEMETAIJIOB
46 Xumunueckue cBoiictBa okcuaoB: MmetamuioB IA-IIIA rpynn, unmska, menu(Ill) u
xeneza(ll, III). [Tony4yenne okcuI0B METAIIIOB
XVUMHUYECKHE CBOWCTBA OCHOBaHMA U aM(OTEpHBIX THJIPOKCHIOB (HAa MpUMepe
4.7 THJIPOKCUIOB AJTIOMHHUS, )KeJe3a, UHKA). Ilomydenue ocHoBaHMU W amM(pOTEPHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOICTBA KHCIOT: XJIOPOBOJIOPOAHOM, CEPOBOAOPOTHOM,
43 CEPHHUCTOM, CEpHOH, a30THOH, GOoChHOPHON, KPEeMHHEBOH, yroiabHOW. OcoObie
' XHMHYECKHE CBOMCTBA KOHILIEHTPUPOBAHHON CEpHOUW M a30THOM KucioT. [lomydeHue
KHCIIOT
49 OO6mue XuMHYECKUe CBOMCTBA cpenHuX conel. [Tomyuenue coei
410 [Momyyenune, coOupaHue, pacmo3HaBaHWUE BOJOPOJA, KHCIOpOJAa, aMMHAaKa,
YIJIEKUCIIOro ra3a B JabopaTopuu
411 [Tonyuenne amMMmuaka, CEpHOM M a30THOM KHUCIOT B MpoMbIIUIeHHOCTH. OOmue
' CIOCOOBI OJTYyYEHUS] METAIIOB
4.12 I'enernueckas cBsI3bp MEXKY KJIACCAMU HEOPTaHUYECKUX COEAUHECHHI
5 XHUMHUYECKHUE PeaKIUU
Knaccudukanus XUMHUYECKUX peakUuid MO pPa3IUYHBIM IpHU3HAKaM: MO YHCITy U
5.1 COCTaBY yYaCTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMI0BOMY 3 (HEKTy, 0 U3MEHEHUIO
CTETeHeH OKUCICHHS] XUMHUYECKHUX JIIEMEHTOB
59 TennoBoil >pGeKT XUMHUYECKON pEeakIiH, TEPMOXMMUYECKHE YpaBHEHHUS. DJK30- U
' IHIO0TEPMUYECKUE pEaKIIMU. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENbHbIE peakuuu. OKUCIAUTENM U BOCCTAaHOBUTEIU.
53 [Ipoueccel OKHCJIEHHUS U BOCCTAHOBJICHUS. ONEeKTPOHHBIN Oananc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON pEaKuu
54 Teopust snekTponuTHYEeCKOW naucconnanuu. KaTuoHBI, aHUOHBL. DIEKTPOJIUTHl U
' HEAIeKTPONIUThL. CUTbHBIE U clla0ble 2NeKTPoIuThl. CTeneHb AUCCOIHAINN
55 Peakiinu monHoro ooMeHa. Y cjI0BHUs MIPOTEKAHHS peakii HOHHOTO 0OMeHa, MOJIHbIE
' U COKpalI¢HHbIE HOHHBIE YPaBHEHUS PeaKuit
6 XuMus 1 OKpyKaronas cpeaa
6.1 BemectBa u MmaTepuasibl B NIOBCETHEBHOW JKM3HM 4elloBeKa. be3omacHoe




HCIIOJB30BaHHUC BCIICCTB M XHMMHNYCCKHX peaKI_[I/Iﬁ B J'IaGOpaTOpI/II/I n 6BITy. HepBa;I
ImoMoub MMpu XMMHYCCKUX OKOrax U OTPABJIICHUAX

XHUMHYECKOE 3arps3HEHUE OKPYKAIIICH cpelbl (KUCIOTHBIE JOXKIU, 3arps3HCHHE
MOYBBI, BO3AyXa MW BOJOEMOB), CIIOCOOBI ero mnpemoTBpamieHus IIpenenbHas

6.2 nonyctumas  koHmeHtpanus —BemiectB  (ITJIK). Pomp Xxumum B pemieHun
9KOJIOTHUECKUX Mpo0sieM. Y cuieHre NapHUKOBOTO 3 dexTa, pa3pylieHue 030HOBOTO
crost
[Tpumenenue cepsl, azora, ¢hocdopa, yriepoaa, KpeMHHUSI U UX COCIUHEHHH B OBITY,
MEAMIIMHE, TMPOMBIIUIEHHOCTH M CEJIbCKOM Xo03fiicTBe. [IpuMeHeHHe MeTalaoB U

6.3 CIUIaBOB (CTajb, YYT'yH, TIOPAIIOMHHHMA, OpOH3a) B OBITY U MPOMBIIIIEHHOCTH HX
coenuHeHuil. [loHATHE O KOPpPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOPpPO3UH

6.4 [TpupoaHble UCTOYHUKH YTIEBOAOPOAOB (yroiib, IPUPOIHBIN ra3, HEPTH), TPOIYKTHI
uX nepepadboTku (OCH3UH), UX POJIb B OBITY M IPOMBITINICHHOCTH
[lepBonavanbHble TOHSATHUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSIX

6.5 yriepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, 3TAHOJ, TJIUIEPUH, YKCYCHAsi KHCIIOTA).

' [TonsaTne 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: JKHpaxX, OelKkax, yrieBojax — U uX
POJIH B JKU3HH YeIOBEKa
7 Pacuérnr:

7.1 o ¢popMyaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 10 XUMHYECKUM YPaBHEHUSIM
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