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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHH OCHOBHOTO oOmiero oOpa3oBaHus (yriayOnEHHBI YpPOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3zoBaTEeIbHOMN
IIpOorpaMMbl OCHOBHOTO oOuiero oOpasoBanus, npexacrasieHHbIXx B ®I'OC OOO, ¢ yuerom
benepanbHON paboyei mporpaMMbl BOCIIUTAHUSI.

[Iporpamma no xuMuu pazpaboTaHa ¢ HENIbI0 OKa3aHUS METOJHYECKON TIOMOIIH YIUTEIO
B CO3/1aHUM paboueil MporpaMmbl 10 y4eOHOMY MTPEIMETY.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMUTAHUS W Pa3BUTUS OOYYAIOMIMXCS CpPEJACTBAMU YYEeOHOTO TIpeAMEeTa, OIpeNeseT
00s13aTeNIbHOE TIPEAMETHOE COJIePIKaHUe, €ro CTPYKTYpPY IO pa3ziesiaM M TeMaM, paclpeielieHne
Mo  KjaccaM, pEKOMEHIYeMYI0 TIOCIEIOBATEIIbHOCTh M3YyYeHHsS XUMHUH C  y4eTOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKA y4eOHOTO Ipolecca, BO3PACTHBIX
ocoOeHHOCTel obOyuaromuxcs. B mporpaMme Mo XMMUU yYUTHIBAIOTCSI BO3MOXHOCTH Y4€OHOTO
npeaMera B pealu3aluyd TpeOOBaHWH K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM |
MPEeIMETHBIM pe3ylbTaTaM oOydeHHus W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-
MTO3HABATEIBHOH JIETETHHOCTH 00YUaIOMIErocs TI0 OCBOCHHIO YIEOHOTO CO/ICPIKaAHMS.

N3yueHne XWMWUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsS OPHEHTHPOBAHO Ha
OOIIEKYThTYPHYIO  MOJTOTOBKY, HEOOXOIMMYIO JUII  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, Pa3BUTHS WHTEIUICKTYaJbHBIX CHOCOOHOCTEH M HWHTEPECOB OOYYaIOMIMXCs, Ha
MPOI0JDKEHHE 00yUeHHUs Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusl.

3HaHHUE XUMHH CIIY>KUT OCHOBOH Ui (POPMHUPOBAHMSI MUPOBO33pEHUS 00yUaIOIerocs, ero
MIpe/ICTaBJICHUI 0 MaTepruaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPaOT (hopMUpyeMble XUMUEN
MIPE/ICTaBJICHMSI O IPEBPAIICHUSIX SHEPTHH U BELIECTB B MPUPOJIE, O MYTSIX PEIICHUS ITI00aTbHBIX

npoOjieM  YCTOWYMBOTO  Pa3BUTHS ~ YEJIOBEUECTBA  —  CHIPhEBOHM,  DHEPrETHYECKOM,
MIPOJIOBOJILCTBEHHOW — TpobsieM, MpoOieMbl  JKOJOTMYeckod  Oe3omacHocTH, MHpodiIemM
3/IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH s camMopa3BUTus U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH 00y4aroUIuXcs, X o01e 1 pyHKInOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00yyaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOW  y4eOHOW  JEATEIbHOCTH,  JKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOOMMBIX KaK B TIOBCEIHEBHOM J>KU3HHU, TaK U B
npodeccuoHaIbHOMN 1eATENbHOCTH;

3HAKOMHUT CO CENU(PUKON HAYYHOTO MBIILICHUS, 3aKJIaIbIBAET OCHOBBI MPEICTaBICHUM O
€IMHCTBE MPUPOJIBI U YETOBEKA, SBISETCS KIIIOUEBBIM 3TaioM B (JOPMUPOBAHUU €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOYUaIOIINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B JKOJIOTHUYECKOE OOpa3oBaHUeE
oOyJaronuxcs.

JlanHble HampaBieHHs B OOYUYE€HUH XMMHH 00ECHeuMBAIOTCS CHEHH(PHUKON COoIaepKaHuUs
MpeaMeTa, KOTOPBIN SBJSETCS MeJarornYecky aJanTHPOBAHHBIM OTPaXXEHHUEM OIPENICTICHHOTO
JTama pa3BUTUS XUMHH.

YrnyOn€HHBIN Kype XUMHUHA OCHOBHOTO OOIIEro 00pa3oBaHMsl OPUESHTHPOBAH HA OCBOCHHUE
00y4JaroNUMHUCS CUCTEMBbl TIEPBOHAYATBHBIX TMOHATHI XUMHUHU, OCHOB HEOPraHHMYECKOW XUMUH,



OCHOBOTIOJIATAIOMINX TPEJICTABICHUNA OOIIel XUMUU ¥ OTICNbHBIX 3HAYUMBIX TOHATHMA
OPraHU4eCKOM XUMHUH.

CtpykTypa cojaepkaHHs MPOrpaMMBbI 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ miydeHuro. CopaepikaHUe CKIIABIBACTCS M3 CUCTEMbI HMOHATHH O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATHH O XHMHYeCKOW peakuuu. OOe 3TH CHCTEMBI
OpraHu30BaHbI 110 MPUHIIMITY MTOCIEI0BATEILHOTO PAa3BUTHS 3HAHWIA HA OCHOBE TEOPETUYECKHUX
MPEJCTaBICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuonnueckoro 3akona J[.M1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

YUEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPECTaBICHUN 00 dJEKTPOJUTHUECKON AUCCOLMAIINN BEIIECTB B PaCTBOPAX;

0 XMMHUYECKOW KHHETUKE U TEPMOIMHAMUKE.

B oCHOBy TeopeTHYEeCKMX 3HAHWN TIOJIOKEHBI SMITUPHUYSCKU IOJIydEeHHBIC (DAKTHI.
Teoperndeckne 3HaHWS Pa3BUBAIOTCS TIOCIEIOBATENIEHO OT OIHOTO YPOBHS K JPYromMy H
o0ecTieunBarOT 00YJarOIIMMCS BO3MOKHOCTD OOBSICHATD U MTPOTHO3UPOBATh CBOMCTBA, CTPOCHHE
1 00JIACTH MTPAKTHYECKOTO TIPUMEHEHHST N3y9aeMBbIX BEIIIECTB.

OcBoeHue cofep kaHus IPOTPAMMBI IT0 XUMHH ITPOUCXOIUT C HCMIOIB30BAHUEM 3HAHHUN W3
paHee M3YYCHHBIX YUEOHBIX MPEIMETOB: OKPYXKAIOMIMA MHp, OHONOTHA, (PHU3HMKa, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHSI, UCTOPHSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusi MO XUMHH (YriyONEHHBIA ypPOBEHD)
OpUEHTHPOBaHa Ha COXpaHEHHE (YHIAMEHTAJIHHOTO XapakTepa 0O0pa3oBaHWs, CIEIUPUKA
y4eOHOro mpeaMera W 00€CleueHUe YCHIENIHOro OOy4deHHs Ha CIEIyIIMeM ypOBHE
oOpazoBanusi. B mporpamMme mno XUMHUM pealu3yeTcs pa3BUBalOlas W IMpaKTHYecKas
HaIpaBJIEHHOCTh OOy4eHHs XuMuH, AuddepeHmanys o0ydeHus, BKIoYaromas npo@uiIbHyo
MOATOTOBKY OOYy4alomIMXCS U TOCJIEAyIolllee CaMOOIpeaeseHHe B BbIOOpEe HallpaBlIeHUs
00y4eHus B MPOPUIBHBIX Kaccax.

VYriny0néHHoe H3ydeHHEe XMMHUU CIIOCOOCTBYET peaju3alluy 3aaad MpodeccuoHalIbHOMI
OpUEHTAIlMM M HaMpaBJICHO Ha IMPEIOCTaBICHHE BO3MOXXHOCTH KaXJ0My OOydaromemycs
MPOSIBUTh CBOU MHTEJUIEKTYyaJbHBIE M TBOPYECKHE CIOCOOHOCTH MPU H3YYEHUU Y4eOHOTro
npenMera, HeoOXOoAMMbIE M MNPOJODKEHHS 00pa3oBaHus U JalibHEHIIed TpydoBOM
NeSITeIbHOCTH.

[Iporpamma mo xumuu (yriayOnE€HHBI ypOBEHb) IpeqHa3HA4YeHA JUIsl MCIOJb30BaHUS B
0o0pa3oBaTeNbHBIX  OPraHM3alUAX, PEATU3yINMX MporpamMmbl  AudQepeHIupPOBaHHOTO
(yrny6nénHoro, npo(UIbHOTO) H3y4eHHs] OTACNbHBIX Yy4eOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

Oo6pazoBarenbHble (DYHKIIMH XUMUU, U3y4aeMOil Ha YTIyOJIeHHOM YPOBHE, pEaln3yloTCs B
npouecce (HOpMHUpPOBaHMSI 3HAHUI OCHOB XMMHUYECKONW HAyKM Kak OO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, 00JACTH MPAKTUYECKOW IESITENbHOCTH YEJIOBEKa U OJIHOTO M3 KOMIOHEHTOB
MHUPOBOW KyIbTypbl. 3ajada y4eOHOTO TMpeaMeTa COCTOMT B (OPMHUPOBAHUH CHCTEMBI
XUMHYECKUX 3HAHUU — BaKHEHIINX (haKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKECHHIA,
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAyKd, B MPHOOIIEHUU K
HAayYHBIM METOJIaM TIO3HAHMS MIPH W3YUYEHUH BEIIECTB M XMMHYECKHUX peakiuid, pOpMUPOBAHUU
Y pa3BUTUU TO3HABATEIHHBIX YMEHUHN U CMOCOOOB AEATETHHOCTH U MX MPUMEHEHUU B y4eOHO-
MO3HABATENbHON U yueOHO-HCCIIeI0BATEIbCKON AEATEIbHOCTH, OCBOCHUM MpaBUi 0€3011acHOTO
oOpaleHns ¢ BeeCTBAMU B MIOBCEIHEBHOM KHU3HU.



Henmn w3ydeHUs XUMUU OTPAXAIOT HANpaBICHHOCTh OOy4EeHUS Ha pPa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OPMHUPOBAHUE €€ MHTEIUICKTa U OOIIEH KyIbTYpHI.

N3ydyeHne xuMHUM HallpaBJIEHO HA JOCTUYKEHUE CIEAYIOLIUX LENIEH:

(bopMupOBaHHE WHTEIUIEKTYyalIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K €caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHHWH, CHOCOOHOW aJanTHpOBAaTHCA K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

(dbopMUpOBaHHE CHCTEMBl XMMHUYECKMX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOUH
KapTUHBl MHpA, KaK OCHOBBI JUIsl TIOHUMAHUS XUMHUYECKOW CTOPOHBI SIBJICHHH OKpYXKAIOLIETO
MHpa, OCBOCHHUE S3bIKA HAYKH;

MPUOOIIEHNE 00YyJaIONUXCS K CAMOCTOSITEIBHOM MO3HABATEILHOW U HCCIICIOBATEIIbCKON
NESTeNbHOCTH, K HAy4YHBIM METOJlaM I[03HaHUs, (OpPMUPOBAHHWE MOTHUBAIMM U pa3BUTHE
CIOCOOHOCTEH K M3yYEHHIO XUMUU;

dhopmupoBanue oOIel GyHKIIMOHATFHOM U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOUIEro MHUpa, MCMOJb3YysS 3HAHUS U
OTBIT, TOJYYEHHBbIE MpPU M3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pELIEHUH MpolieM B
ITOBCETHEBHOM KU3HU U TPYIAOBOH JEATEIBHOCTH;

pa3BUTHE y OOYdYalOIIMXCSl HMHTEpeca K M3YyYEHUI0 XUMHHM U cdepaMm JesATeIbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIEro Mpoduias u
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00y4YeHus;

OCO3HAHME LIEHHOCTH XMMMUYECKHUX 3HAHUN B KU3HU YEJIOBEKAa, MOBBIIICHWE YPOBHS
9KOJIOTUYECKOW KYJIBTYPBI, HENPUATHE IEHCTBHUM, MPUHOCIIIMX BpEJ OKPYXKAIOIIEH cpelne u
3JI0pOBBIO JIIOJIEH;

npuoOpereHue oOy4arONIMMUCS OIbITa CaMONO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[HH ), HEOOXOAUMBIX JIJIsl pa3IMYHBIX BUJIOB JESITEIbHOCTH.

Ha yrnmy6nénnoe nzydyeHue yaeOHOTO mpeaMeTa «XuMus» OTBOAUTCS 1Mo 136 yacoB B 8 u
9 knaccax (4 yaca B Henen0), Bcero 272 vaca 3a JBa roja o0y4eHus.



COJEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHS

XuMus — BakHas 00JacTh ©CTECTBO3HAHMS W TPAKTUYCCKOUN NEATEIHPHOCTH YEIOBEKa.
[Ipenmer xumuu. Ponp xumuu B JKM3HM uenoBeka. KpaTkue cBeneHuss 00 ucTOpuu
BO3HUKHOBEHMS U PA3BUTHUSI XUMHUH. XUMHS B CUCTeMe HayK. Tena u BemiectBa. Ousnveckue u
XUMHUYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSIHUS BemlecTB. [loHsATHE 0 TeOpEeTUUECKHUX U
SMIIUPUYECKUX METOJaX TO3HAHUS B ECTECTBEHHBIX HayKax. l[IpeacraBiieHuss O HaydYHOM
MMO3HAHUU Ha SMIMPUYECKOM YPOBHE: HAaONI0/IEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHNE,
BeluncieHue. [lpencraBneHus O HAaydyHOM IIO3HAHMM HA TEOPETUYECKOM YpPOBHE: HAYyYHBIC
(akTbl, polieMa, TUnoTe3a, TEOPHUsl, 3aKOH.

A3pik xumun. CTOUHUKN XUMUYECKON MHPOPMAIIUH.

[Tonatue o meromax pabOTHl ¢ XUMHYECKMMHU BemecTBamMu. OOOpyHIOBaHUE MIKOJIBHOM
XUMUYeCcKo# J1aboparopuu. [IpaBuna Ge3omacHOro oOpaleHus ¢ BemecTBaMu U J1abopaTopHBIM
000pyI0BaHHUEM.

Uuctble BemecTBa M cMecu. l[lpupoaHble cMmecu: BO3AyX, MNPUPOAHBIA ra3, HEQTb,
MPUPOJIHBIE BOJIBI, TOPHBIE MOPOJLI W MUHEpaNbl. [IOHATHE O TOMOTEHHBIX M TETEPOTCHHBIX
cmecsx. CriocoObl pa3aenenust cmeceil. OuncTKa BEIIeCTB.

BemectBa m XuMUYecKHe pEakIUd. ATOMBI U MOJEKYIbl. XHUMHYECKHE DIIEMEHTHI.
CHUMBOJIBI XUMHYECKUX 1EMEHTOB. lIpocTeie u cioxHbIEe BeniecTBa. MeTauibl U HEMETAJUIBL.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumudeckass ¢dopmyna. BalleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OrpeneneHne BaJEHTHOCTH D3JEMEHTOB 10  (opMmynam
OMHApHBIX COENMHEHUN U cocTaBiieHue (opMysl OWMHAPHBIX COEAMHEHUH IO BaJCHTHOCTH
aneMeHTOB. OTHOCUTENbHAs aroMHasi Macca. OTHOCUTENIbHAsT MOJIEKYJIsipHas Macca. MaccoBas
JI0JIs XUMHUYECKOT0 3JIeMeHTa B coequHeHnu. Haxoxaenue npocreiieil opMysbl BeliecTa mno
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemiectBa. Mouib. Monsipast macca. B3auMMOCBSI3b KOJIMYECTBA, MacChl U
yyclla CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacdersl mo GopMmynaM XUMHUYECKHX COCAMHEHUU.
Monspaas macca cMecu BemecTB. MoJibHAs J0J XMUMHYECKOTO 3JEMEHTa B COEIUHEHUU.
Haxoxpaenue nmpocreiimieid GopMyibl BEIIecTBa M0 MOJIbHBIM JI0JISIM 3JIEMEHTOB.

du3nueckue U XUMHUYECKHE SBJICHHUS. XMMHUUYECKas PEeakUuus U €€ MPHU3HAKU. Y CIOBHS
MPOTEKAHUSI XUMHUYECKUX PeakUUid. 3aKOH COXPAHEHUsI MacChl BEIIECTB. ATOMHO-MOJIEKYJIIpHas
teopusi. Xuszub u gedarenbHocth M.B. JlomonocoBa. Xumuueckue ypaBHEHHUsS. TuIbl
XUMHUYECKUX peakiuil (CoelMHEHHs, pa3JoXKeHUs, 3aMmelleHus, oOmeHa). Pacuersl 1o
XUMUYECKUM YPABHEHUSM.

DKCHEPUMEHTAIBHOE U3yYEHHUE BEIIECTB U SIBJICHUI. 3HAKOMCTBO C XUMHUYECKOU MOCYI0H,
c mpaBwiamMu paboTel B Jaboparopud W TpueMaMu oOpamieHus ¢ JabopaTopHBIM
obopynoBanueM. M3ydenue u omnucaHue (U3HMUECKUX CBOUCTB 0Opa3lOB HEOPTaHUUYECKUX
BEII[ECTB — METaJNIOB ¥ HeMeTa/uioB. Habmroaenue ¢pusnyeckux (IiaBieHUe BOCKa, TastHUE JbJa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOUN MPOBOJIOKH, B3aUMOJEHCTBUE COJABI WM MeJa C COJISTHOW KHUCIIOTOM)
spieHuid. O3HakoOMJIeHHE ¢ oOpasllamMu BellecTB KonudectBoM 1 wmonbs. HaOmropenue u
ONMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peaKInil (pa3noKeHue caxapa, B3auMoAecTBIE



CepHOI KHUCIOTBHI C XJIOPUAOM Oapusi, MOJydeHHe u pasnoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMoOJelicTBUE kene3a ¢ pactBopoM coimu meau (Il). M3ydenume cmocoOos
pasmeneHuss cmecedl (C TOMOLIbIO MAarHuTa, (UIBTPOBAHWE, BBHIMTAPUBAHUE, TUCTUIUISALIMS,
xpomarorpadusi), MpoBeICHHE OYUCTKU MOBAapeHHOU coiu. HabmiogeHue M onvcaHue OIBITOB,
WUTIOCTPUPYIOIIMUX 3aKOH COXPAHEHHUS MACCHhl.

Baskneiiuue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

[IpencraBnenuss o razax. Bo3myx — cmech razoB. CoctaB Bo3ayxa. 3akOH ABOTajpo.
Mousipablii 00bEM ra3oB. OTHOcHTENbHasl IVIOTHOCTH Ta3oB. OmpeneneHue OTHOCUTEIbHOMU
MOJIEKYJISIPHON Macchl ra3000pa3HOro BELIECTBA IO M3BECTHOW OTHOCUTENIBHOM IJIOTHOCTH.
OOBbEMHBIE OTHOLIEHUS T'a30B MIPU XUMUYECKHUX PEAKLIUIX.

Kucnopon — »snemeHT M mpoctoe BemiecTBo. HaxokneHue Kuciopoja B INpUPOE,
¢buznueckue u XMMHYECKHEe CBOMCTBA (peakluy ropeHus u okucienus). [lpomeccyl okucienus B
xuBoil mpupoae. Oxcunpl. [lpumenenue kuciopojga. CrocoObl HOMYyYEHMs] KHUCIOpOJa B
naboparopuu W mpombliuieHHOCcTH. [loHatne o katanusarope. KpyroBopor kucnopona B
npupose. O30H — ajutoTponHas MoauduKanus kuciaopoaa. O30HOBBIN CIIOHM, €ro 3Hau€HUe AJs
KUBBIX OpPraHu3MoB. Pa3pyiieHne 030HOBOTO CIOS.

TemoBoil 3¢ddekT xXuMHUecKOM peakluH, TEePMOXUMHMUYECKHUE YpaBHEHHs, 35K30- HU
SHAOTEPMHUUECKHE peakuud. TorumBo. Mcnonp3oBaHue yrisi U MeTaHa B KayecTBE TOIUIMBA.
3arpsizHeHue Bo3ayxa. [lonsTie o mapHukoBOM 3pdexTe.

Bonopon — »snmemeHT M mpocroe BemecTBo. HaxokneHue Bomopoda B MpUPOJE,
¢buznyeckue U XuMUYeCKHe CBONCTBA, IPUMEHEHHUE, cocoObl nmoaydenus. [lonsarue o kucnoTax
u coyisix. Mcnonb3oBaHue BOJOPOAA B KAYECTBE TOILIMBA.

Bopa. ®usnueckue cBoiictBa Boabl. Boaa kak pactBopurtens. PactBopel. HackieHHbsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. PakTopsl, BIUAIOIINAE HA
pacTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BemiecTB. CrnocoObl BBIPAXKEHUS] KOHIIEHTPAIUU
pacTBOpPOB: MaccoBasi JOJS PACTBOPEHHOTO BEIIECTBA, MOJIIpHAs KOHUEHTpauus. Poib
pacTBOPOB B IPUPOJE U B )KU3HU YEIIOBEKA.

Xumuyeckue cBoiictBa BoAbl. llonsatue o0 ocHoBanusix. Ilonstne 00 WHIAMKATOpax.
KpyroBopoT Bozbl B npupojie. 3arpsi3HeHre NpUpOAHBIX BoJA. OXpaHa M OYMCTKA IMPUPOIHBIX
BO/I.

Knaccudukanuss neopranmdeckux coeauHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cosieoOpasyromue  (OCHOBHBIE,  KHCJIOTHBIC, aMdoTepHbie) U  HecojeoOpa3yroIIue.
MexnayHapoaHass HOMEHKJIAaTypa OKCUAOB. TpuBHaibHble Ha3BaHUs OKcHUIIOB. Duznueckue u
XapaKTepHble XHMHUYECKHUE CBOICTBA OKCHUIOB (B3aMMOJCHCTBHE C BOJOH, C KUCIOTaMU U
OCHOBaHUSIMH, C IpYrUMH okcugamu). [lomyyenue okcuaos.

[lonaTHE O TUAPOKCHIAX — OCHOBAHUSAX M KHUCIOPOJCOAEPM AIIMX KUCIOTax. KHCIOTHI
Knaccudukanus kucnoT. MexayHapoaHash HOMEHKIATypa M TpUBHAIbHbIE HA3BAHUS KHUCIOT.
Ou3nyecKkue U XUMHUYECKHE CBONCTBA KHUCIOT (B3aUMOJICHCTBHE C METallaMH, C OKCHUIAMHU
METaJUIOB, OCHOBaHMAMHU U cosisiMu). Psn akruBHoctn metaiioB H.H. Bekerosa. Ilomyduenue
KUCIIOT. KUCNoThI B Ipupoie, TPUMEHEHUE BaXKHEHIITUX KUCIIOT.

OcHoBanus. Kiaccudukanus OCHOBaHUM: IIEJIOYM M HEPaCTBOPUMBIE OCHOBAHUS.
MexnyHapoaHass HOMEHKIIaTypa OCHOBaHUW. TpuBHanbHble Ha3BaHUs OCHOBaHuU. lllenouu, ux
CBOMcTBa (B3aMMOJEHCTBHE C KHMCIOTHBIMH OKCHAAMH, KHCIOTaMH U COJISIMH) U CIIOCOOBI
nosiyueHusi. HepacTBopuMble OCHOBaHHUs, MX CBOMCTBA (B3aMMOJEHCTBHE C KHCIOTaMHU) M
ciocoObl mosyyeHus. AMmpotepHocts. [loHsATHE 00 amdoTepHbIX THApPOKCUAAX (Ha mpumepe



TUIPOKCUIOB LIMHKA YU aJIOMUHUS): XUMHUUYECKUE CBOMICTBA (B3aUMOJEHCTBUE C KHUCIOTaMHU U
LIEJI0YaMHU) U TTOTY4YEHHUE.

Conu (cpeaHue, KUCIbIE, OCHOBHBIE, BOMHBIE). MexIyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanpHble Ha3BaHUs cojiel. PU3MUECKHUE U XapaKTepHbIE XUMUYECKUE CBOMCTBA HA IIpUMEpe
cpeanux cotieit. [lonmyduenue conen.

['enernueckas cBsA3b MEXKIY KJacCaMU HEOPTraHUYECKUX COEAMHEHUI.

DKCIEpUMEHTAIBHOE U3YyUEHHE BELLIECTB U SIBICHUN:

KOJIMYECTBEHHOE OIPEICIIEHNE COJIEPKaHUs KUCIIOPO/Ia B BO3/YXE;

[0JIyueHue, COOMpaHue, paclio3HaBaHUE U U3YYE€HHUE CBOMCTB KUCIOPOa;

HaOJIO/IEHUEe B3aUMOJICHCTBHS BEUIECTB C KHCIOPOJIOM W YCIOBUN BO3HHUKHOBEHUS M
MPEeKpaILEHUs] TOPEHNUS;

03HaKOMJIEHHE ¢ 00pa3liaMi OKCUJIOB U OTMIMCAaHUE UX CBOMCTB;

MoJy4eHue, coOupanue, pacro3HaBaHUE U U3YUYE€HHE CBOMCTB BOAOpoia (TOpeHue);

B3aMMO,IeiCTBHE Botopoia ¢ okcuaom meau (11);

HCCleI0BaHUE 0COOEHHOCTENW PACTBOPEHMSI BEILIECTB C Pa3IMYHON pacTBOPUMOCTHIO;

MIPUTOTOBJIEHUE PACTBOPOB C OIPEEIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEICHHON MOJIIPHOM KOHUEHTpPAIMEel pacTBOPEHHOTO
BEIIECTBA;

B3aMMO/ICHCTBUE BOJIbI C METAJIJIaMH (HATPUEM U KaJIbLIUEM);

oTIpe/ieNieHUe PacTBOPOB KUCJIOT U LIEI0Yel ¢ MOMOIIbIO MHAUKATOPOB;

uccieoBaHue 00pa3lloB HEOPraHUYECKUX BEIECTB PA3IMYHBIX KIIACCOB;

n3ydeHue B3aumozeicTBusa okcuma menu (1) ¢ pacTBopoMm cepHON KHCIIOTBI, KHCJIOT C
MEeTaJUIaMH, peaKlMil HEeUTpaIu3aluu;

MOJIyueHHUE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO MeTajyla JpYrUM U3
pacTBopa CoJiu;

B3aUMO/ICHCTBUE THAPOKCUIA IMHKA C PACTBOPAMHU KHUCIIOT U IIeNIouei;

pelIeHHe SKCIEePUMEHTANbHBIX 3afau 1o TeMe «OCHOBHBIE KJIAcChl HEOPraHUYECKHX
COEIUHEHUINY.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. U.
MenpgeiaeeBa

Crpoenue aToMOB. Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

[lepBpie mOMBITKM KJIACCU(UKALMK XUMHYECKUX dieMeHToB. [loHstHe o rpymnmax
(cemeiicTBax) CXOJHBIX 2JEMEHTOB: IIENOYHBIX U IIEIOYHO3EMENbHBIX MeTaiaxX, rajioreHax,
WHEPTHBIX (OJIarOpOJIHBIX) Ta3aX. DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUABI U
TUAPOKCUBIL.

[lepuoanyeckuit 3akoH. OtkpsiTue Ilepumoauueckoro 3akona. Ilepuoauueckas cucrema
xumuueckux aneMmenToB [[. . MenneneeBa. Kopotkonepuoanas u amHHOTIepuoaHas (Gpopmbl
tabnuubl «llepuoguueckas cucrema xumudeckux snementoB Jl. Y. MenneneeBa». [lepuoast u
rpynnsl (A- u b-rpynmnsr).

Crpoenne atomoB. CoctaB aTOMHBIX sAnep. M3otonsl. PaguoakTHBHOCTB. DIEKTPOHBI
DneKTpOHHAs OpOUTaNb. DHEPreTHYECKUe ypOBHM M IMOJAYPOBHH artoma: S-, p-, d-opOurtanu.
ONeKTpOHHBIE KOH(UTYpalluu U 3JeKTpOHHO-Tpaduyeckue (Gopmynsl aToMoB. Pusnueckuit
CMBICII MOPSIAKOBOIO HOMEpPA, HOMEpa MepUoJia U Ipynmsl daeMeHTa. CTpOeHUE 2IEKTPOHHBIX
oOonouyek aroMoB mepBbIX 20 xumuueckux snaemMeHToB llepmogmueckoit cucremsr I, .
MenneneeBa: pacnpefeneHue NIEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, IOJIYypOBHSIM U
op6uranam. Gusznueckuii cmbica [lepronuueckoro 3akoHa.



3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB MO IpynnaM u nepuojam. Mi3MeHeHne KMCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUI XUMHUYECKHX 3JIEMEHTOB B IEPUOJAX U Ipymnmnax. XapaKTepUCTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro MnojoxeHuro B [lepuoanueckoii cucreme 1. 1. Menneneesa.

3nauenue Ilepuoanueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenzaeneeB — ydeHbIN U IpayKJaHUH.

DNEeKTPOOTPULIATENBHOCTh ~ XMUMHMUYECKUX  JJIEMEHTOB. XHMHYecKas CBS3b. Buubl
XMMHMUYECKON CBSI3U: KOBAJICHTHAs MOJISIPHAsl CBS3b, KOBAJIECHTHAS HEIMOJISIPHAs CBSI3b, MOHHAs
CBsA3b. MexaHu3Mbl 00pa30BaHus KOBAJIEHTHON U MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmynbl BemecTB. KaTHOHBI 1 aHHOHBI.

Kpucrannuueckue u amop¢Hble BeliecTBa. THMNBI KPUCTAIIIMYECKUX DPELIETOK: MOHHAs,
aTOMHas1, MOJIEKYJIIpHAs ¥ UX XapaKTEPUCTUKH.

Crenenp oxucinenus. OrmnpeneneHue CTENEHEH OKHUCIEHUS aToMOB B OMHapHBIX
coenquHeHUsAX. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl oOkuciaeHUs U
BoccTaHoBNeHUs. Oxucinurenu U BoccTaHoBUTeNH. (COCTaBlI€HME YpPaBHEHUM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA U pacCTaHOBKA B HUX KO3((PUIIMEHTOB METOAOM
AMIEKTPOHHOTO OajaHca.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIIECTB U SIBICHUM:

03HaKOMJIEHHE ¢ 00pa3IiaMi METalIOB U HEMETaJIOB;

MOJENTUPOBAHUE CTPOCHUS MOJIEKYNI MpPH MOMOIIU PUCYHKOB, MOJEJEH, 3IMEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

MIPOBEJECHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pas3JIoKeHHs, COCTUHEHNS).

Me:knpeaMeTHbIe CBSI3U

Peanu3anus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMHH B 8 KJIACCE OCYILECTBISAETCS
yepe3 UCMOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYyYHBIX MOHATHI, TaK U MOHATHI, MPUHATHIX B
OT/IEJIbHBIX €CTECTBEHHBIX HayKax.

OO01ue ecTecTBEHHO-HAY4HbIE TMOHATHUA: sBJIEHUE (IIpoliecc), Hay4yHbli (pakT, rumoresa,
TEOpHUs, 3aKOH, aHaJIHU3, CUHTE3, KiIaccu(uKalus, NepruoIuIHOCTh, HAOII0AeHHE, SKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHHUE, MOJEIIb.

Ouzuka: SBICHUA MPUPOAbI, (GU3NYECKHE SBICHUS, BEIIECTBO, TelO, (UINYECKUE
BEJIMYMHBI, €IWHUIBI HU3MepeHus, oO0bEM, Macca, arperatHble COCTOSIHUE BEIIECTBa, aToM,
3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJIEKYNa, CTPOEHUE Ta30B, >XUAKOCTEH M TBEPABIX
(KpHCTaJUIMYECKUX) TEJI, SIIEKTPUUECKHI 3apsi]l, KOMIUYECTBO TEILIOTHI.

buonorus: 6uochepa, hoTocuHTE3, MPOIECCH 0OMEHA BEIIECTB.

l'eorpadus: armocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

Texnomorusi:  TtexHochepa, MTPOUZBOJACTBO, XHUMUYECKHE  TEXHOJIOTHH,  CBIPhE,
KOHCTPYKIIMOHHBIE MaTepUAIIbI.

9 KVIACC

BemecTBo M XumMH4ecKasi peakuust

[loBTOpenue u yrimyOneHue 3HAHUN OCHOBHBIX pa3zzenoB Kypca 8 kiacca. CrpoeHue
atoMoB. CBOiICTBa aTOMOB XMMHUYECKHX 3JIEMEHTOB, MX KOJMYECTBEHHbIE U KAaYECTBEHHBIE
XapaKTepUCTUKH (pamuyc, EKTPOOTPULIATENBHOCTbD, SHEPIHUs VMOHU3ALINH).



[TocnenoBaTebHOCTh 3alOJIHEHHUS] DJCKTPOHHBIX OpOWTaNiell aTOMOB MAalbIX MEpPHOJIOB.
OCOOeHHOCTH ~ 3alOJIHEHUSl  DJCKTPOHHBIX  opOuTaneil  aroMoB  OOJNBLIMX  MEPHOIOB.
Ileproauueckast cucreMa XMMUYECKUX 3JIEMEHTOB B CBETE MPEJCTABIEHUM O CTPOCHUU aTOMA.
CrerneHb OKUCIEHUSI U BaJCHTHOCTb. [IpencTaBienue o nepuoanueckoil 3aBUCUMOCTU CBOMCTB
XUMUYECKUX  DJIIEMEHTOB  (DJIEKTPOOTPUIIATEIHLHOCTh,  OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIC
CBOICTBA, KUCJIOTHO-OCHOBHBIE CBOICTBA OKCUJIOB U TMJIPOKCHUJIOB) OT CTPOEHHUS aTOMa.

Crpoenue BeuiecTBa. BemiectBa B TBEpJOM, KHUAKOM U ra3000pa3HOM COCTOSHUU. Buipbl
XUMUYECKON CBSI3M: MOHHAs, KOBaJieHTHAas (HEMOJIsApHAas, MOJsIpHasi); OOMEHHBIH U JOHOPHO-
aKLENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJIECHTHON CBS3H.

MexmonekyaspHble B3auMOAECUCTBUS (BOJOpOAHAs CBs3b, CWibl BaH-nep-Baanbca).
Tunbel KpUCTAUTMYECKUX PEIIETOK — aTOMHAas, WOHHAs, METAJUIMYECKas, MOJCKyJspHas — U
OCOOEHHOCTH MX CTPOEHHs. 3aBUCUMOCTb CBOMICTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOUN
PEIIETKU U BU/Ia XUMUYECKON CBS3H.

OcCHOBHBIE 3aKOHOMEpPHOCTH TIPOTEKAaHUS XUMUYeCKux peaknuid. Kiaccudukamms
XUMUYECKUX PEAKIUU 10 pa3IuyHbIM MpU3HAKaM (M0 YHCIYy M COCTaBy YYacTBYIOIIMX B
peaKkIuy BEMIECTB, M0 TETUIOBOMY 3(PdeKTy, 0 U3MEHEHHIO CTEMEeHeW OKUCIEHUS XUMUYECKUX
3JIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHUIO KaTalu3aTropa, MO arperaTHoMy COCTOSIHHUIO
pearupyronux BEIecTB).

DJIEMEHTBl XUMUYECKON TEPMOJAVNHAMHUKHA. DHEPreTuKa XUMHUYECKUX peakuui. TermoBoit
3hDEeKT XUMHUYECKOW peakiuu. ODK30- M DHIOTEPMHYECKHE PEaKIUU, TEPMOXUMHUYECKUE
ypaBHeHUs1. 3akoH ['ecca u ero crieacTBus. BeraucieHus Mo TePMOXUMHUYECKUM YPAaBHEHUSM.

[ToHsiTHE O CKOPOCTH XMMHUYECKOW peakiuu. 3aKOH JEHCTBYIOIIMX Macc. PakTophl,
BIIMSIOIIME HA CKOPOCTh XMMHUYECKOM peakiuu. JHeprus aktuBauuu. [loHAaTne o kaTanuse.
®depmenThl. UHTHOUTOPHI.

[Tonsatue 06 oOpaTUMBIX W HEOOpPAaTUMBIX XHMHUYECKHX peakiusax. [loHsaTue o
XUMUYECKOM paBHOBecuu, mnpuHuun Jle Ilarense. VYcnoBuss CMEmEHUS XUMHAYECKOIO
paBHOBecHs. PaKTOPHI, BIUSIONIME HA COCTOSTHUE XMMUYECKOTO paBHOBecHs. [IpornozupoBanue
BO3MOKHOCTH NPOTEKaHUS XMMHUYECKUX IMPEBpPALICHUN B pPA3IMYHBIX YCJIOBHUSX HAa OCHOBE
MIpe/ICTaBICHUM 00 U3YUEHHBIX AIEMEHTAaX XUMUUYECKOM KUHETUKHU U TEPMOAUHAMUKH.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOWCTBA XUMUYECKUX 3JIEMEHTOB, 3aBUCHUMOCTb OT CTEIICHH OKUCIICHMs. BaxkHble okuciurenu u
BocctaHoButTenu. Ilepmanranatr kamusi  (xapakrepuctuka). CocraBieHHe  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~PEAKIMI C UCIHOJIb30BAHUEM METOJAa 3JIEKTPOHHOTO
OanaHca.

DNeKTponuTHYecKass Auccouuanus. XHUMUYECKHE peakuu B pacTBopax. Teopus
ANEKTPOJIUTUYECKON ucconnanuu. PactBopenue kak pusnko-xumuueckuit mporecc. [lonsarue o
TUApaTax M KPUCTAUIOTUAPATAX. OJEKTPOJUTBI U HEIIEKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIIMY BEIIECTB C Pa3IMYHBIM BHJIOM XUMUYECKOH CBsi3U. CUITbHBIEC U crabbie
anekTposuThl. CTeneHb Iucconuanuy, KOHCTaHTa Aucconuanuu. MloHHoe mpousBeieHne BObI.
Bonopoansiii nokazarens. MHAUKATOPBI. DAEKTPOIUTHYECKAS TUCCOLUALINS KUCTIOT, OCHOBAaHUM
U COJICH.

Peakuuu woHHOrO oOOMeEHa. YcCloBUA TPOTEKaHHs] peakiuidi HOHHOTO OOMeEHa.
MonekynspHble, TOJHBIE U COKpAall€HHblE HOHHBIE ypaBHEHMs peakuuid. CBONCTBAa KHUCIOT,
OCHOBaHMH U COJel B CBET€ MPEICTABICHUNH 00 DIIEKTPOJUTUYECKOM IUCCOIMAIINU.
KauecTtBeHHbIe peakiii Ha HOHBI.



I'mapoimn3 coneit. loHHbIE ypaBHEHMS TUIpOJiM3a COJEd. XapakTep Cpelpl B BOJHBIX
pacTBopax COJIEH.

OKCIIEpUMEHTAIbHOE HW3YyYEHUE BELIECTB M SBICHUN: O3HAKOMJIEHME C MOJEIAMU
KPUCTANTHYECKUX PELIETOK HEOPTraHWYECKUX BELIECTB — METAJUIOB U HEMETauloB (Tpadura u
ayMasa), CJI0XKHBIX BELIECTB (XJI0pUAa HATpHUsl);

HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3JIEHCTBUS Pa3IMUHbIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOIINE 00PATUMOCTh XUMUYECKUX PEAKIIMIA;

HCCIIEIOBAaHUE DJIEKTPOIIPOBOJHOCTU PacTBOPOB, Ipoliecca JAUCCOLMUALMU  KHUCIIOT,
IICI0YCH U COJICH;

MIPOBEJIEHUE ONBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKK TPOTEKaHUSI peakuuil HOHHOIO
oOMeHa (0Opa3oBaHue OcaJika, BbIIEJICHHUE ra3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHNE UHIUKATOPOB (JITaKMyca, METUJIopanka 1 (heHondTanenHa) s onpeeacHus
XapakTepa cpelpl B pacTBOpax KUCJIOT, OCHOBAHUH U COJIEH;

MIPOBEJICHUE OIIBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pas3iokeH!s,, COSTUHEHMS);

pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C MOMOIIbIO0 KaYECTBEHHBIX PEaKUii Ha HOHbL;

pelleHne SKCIEepUMEHTANbHBIX 3a7ad 1Mo TeMaM: «OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peakuumn», «I'uaponus conen», « IIEKTPOTUTHIECKAS TUCCOLINAIUS.

HemeTajibl 1 MX coeJUHEHHS

OO6mrast xapaktepucTtuka HemeTauioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB, MPOCTHIX BEHIECTB, aIOTponus. OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA
HeMeTaisioB. CpaBHUTEIbHASI XapaKTEPUCTHKA COCTMHEHUI HEMETAIIOB.

OOmass xapakTtepucTuka TajmoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne U (PU3MUECKHUE CBOMCTBA MPOCTHIX BELIECTB — TrajOrCHOB.
XHWMHYECKHE CBOWMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
BOJIOH, mienodamu). XsopoBogopod. CoiisiHas KHCIOTa, XMMHYECKHE CBOWCTBA, MOJIY4YECHHUE,
npuMmeHenue. JleiicTBue xjopa ¥ XJIOpOBOJOPO/Ia HAa OPTaHU3M YeJioBeKa. BakHeiime Xaopuiast
U UX HaxoxzaeHue B npupoje. [louarue o KUcIopoicoaepKalux KUCI0TaxX XjIopa U UX COJISX.

VVIA-rpynnel. OcoOeHHOCTH CTPOCHHSI aTOMOB, XapaKT€pHbIE CTEMEHH OKHUCIICHHUS.
Crpoenue u (pusnueckre CBOICTBA MPOCTBHIX BELIECTB — KUCIOPOJA U CEepbl. AJUIOTPOIHbBIE
MOAU(UKAIIMN KUCJIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBAa cepbl (B3aUMOJEUCTBUE C
HEMETaJlJIaMH, MeTaJJIJaMH, KOHIIGHTPUPOBAaHHBIMU a30THOW U  CEPHOW  KHUCIIOTAMH).
CepoBomopos, cTpoeHue, (U3MUECKME U  XUMHUYECKHE CBOWMCTBa  (KHUCIOTHBIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBa). OKCHUIBI Cepbl KaK MPEACTABUTETN KHUCIOTHBIX OKCHIOB.
Cepnucras kuciora u ee coiu. CepHast KUCIOTa, PU3NUECKHE U XUMUYECKHE CBOHCTBA (001Iue
KaK MpeAcTaBUTENs Kiacca KUCHOT U cneruduueckue). Comu cepHO KUCIOTH. XUMHUYECKUE
peakiuu, Jiexallue B OCHOBE IPOMBIIUIEHHOTO CHoco0a TMOJNyYeHUs CEpHON KHUCIIOTHI.
IIpencraBieHns 0 XUMHUYECKOM HPOM3BOJCTBE M CBA3aHHBIX ¢ HUM mpodeccusx. [lpumenenue
CepHOM KUCIOTHI U cynbhaToB. KauecTBeHHbIE peakluud Ha Cyab(UT-, Cyabbua- u cyabdar-
aHuoHbl. Haxo)kneHuwe cepbl UM €€ COCIMHEHMH B MpUpOAE. XUMHUYECKOE 3arps3HEHHE
OKpYXKaroIlel cpebl COSJMHEHUSIMH Cepbl (KUCIOTHBIE JI0XK/IU, 3arpsi3HEHNE BO3/1yXa), CIIOCOObI
€ro IPeJOTBPALICHHUS.

OOmas xapakTtepuctuka siaeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHMSL.



A30T, pacmpocTpaHeHHWE B NpuUpoAe, (GUINYECKHE W XHUMHYECKHE CBOWMCTBA
(B3aumoIeiicTBHE € MeETallaMU, BOJOPOJIOM, KuciopoaoM). KpyroBopor aszora B mpupoje.
AMMHaK, ero (pU3MYECKHe U XMMHUYECKHE CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO
pacTtBopa), MpUMEHEHHE M TOJIy4Ye€HHE B JIA0OPaTOpUU U MPOMBINUICHHOCTH. MOH aMMOHHMS,
JOHOPHO-aKUENTOPHBIA MeXaHu3M ero oOpaszoBaHusa. Conu aMMOHMS, HMX (QU3HYECKUE U
XAMUYECKAE CBOWMCTBA (pa3lokKeHHWE W B3aUMOJICHCTBHE CO INEIOYaMH), TPUMEHEHHE.
KauectBennas peaxius Ha nonsl ammonusi. Oxcunet azota (I, I, 11, 1V, V). AzoTucras kucnora.
A30THas KHCJIOTa, €€ TMOJy4deHue, (U3NYEeCKHue W XHMHUYECKHe CBoiicTBa (00mme Kak
MPEJCTaBUTENS KJacca KHCIOT W CrHenu(puYecKkue), NpUMEHEHHe. XUMHUYECKHE PpEeaKIlHH,
JIeKaIIMe B OCHOBE IMOJYYCHHS a30THOM KHCIOTHI B NMPOMBIIUIEHHOCTH. HUTpaThl M HUTPHUTHI.
KadyecTBeHHBIE peakIMud HAa HUTPAT- W HUTPUT-aHUOHBL. ~XHWMHYECKOE 3arpsi3HEHHE
OKpYIKAroIel cpellbl COSANHEHUSIMH a30Ta (KUCIIOTHBIC TOXKIH, 3arpsi3HEHHE BO3/yXa, MOYBHI U
BOJIOEMOB).

®dochop, amrorpornHble Moaudukanuu ¢docopa (Oenbiii U KpacHbid  (docdop),
¢u3nveckne W XUMHUYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C MeETAUIAMH, KHCIOPOJIOM,
raJjoreHamMH, KOHIICHTPUPOBAHHBIMU a30THOW U cepHOit kuciaoTamu). Okcuanl Gocdopa (111, V),
dbocdhopHas kucnoTa, GpU3NIECKUE U XUMUYECKHAE CBOMCTBA, MoaydeHue. KauecTBeHHas peakiius
Ha (ocdar-uonsl. [Ipencrasienus o ramorenuaax pocdopa (M1, V).

[TonsiTe 0 MUHEPATBHBIX YAOOpeHUsX. A30THBIE, POoCcPOpHBIE, KOMIUIEKCHBIE YA0OPEHNU .
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEeH cpeibl COeMHEHUSIMU a30Ta U Gocdopa.

Obmass xapakrepuctuka 31meMeHToB |VA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSL.

VYrnepon, anmnorponHsie Moaudukanuu (rpadur, anmas, gymuiepeH, rpadeH, HAHOTPYOKH),
¢uznueckue U XUMHUYECKHE CBOICTBa MPOCTHIX BEIIECTB (B3aUMOJEHCTBHE C METaUIaMH,
HEeMeTaJlJIaMH, KOHIICHTPUPOBAHHBIMHU a30THOUW W cepHOi kucimotamH). [ToHstre 06 amcopOum.
KpyrosopoT yriepona B mpupoje. Okcuabl yriaepoaa, ux Gu3ndeckue 1 XUMUYECKUE CBONCTBA,
NeCTBHE HA JKUBbIE OPraHU3Mbl, IOJY4Y€HHE M MPUMEHEHHE. DKOJOTUYECKUE MPOOIeMbl
atMocepbl, cBs3aHHble ¢ okcumoMm yraepoma (IV). YrompHas KHCIOTA W €€ COJHM, HX
¢buznueckue M XMMHUYECKHME CBOMCTBA, IOJlyueHHMe W  mnpuMeHeHue. KapOoHaTsl,
ruipokapOoHaThl, UX cBoiicTBa. KauecTBeHHas peakius Ha KapOoHaT-uOHBI. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHauanbHble MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIMHEHUSX YIiiepoja:
yriaeBOAOPOAbl (METaH, O9TaH, OSTWJIEH, alleTWJIeH), 3TaHOJ, IJIMIIEPUH, YKCYCHas KHUCIOTa.
[IpupoaHble MCTOYHHKHU YTIEBOAOPOJOB (Yrojib, MNPUPOAHBIN Ta3, He(Th), MPOAYKTHI HX
nepepaboTKU, WX poOJib B OBITY W MPOMBIILIEHHOCTH. [loHSATHE O OMONOrMYECKH BaXKHBIX
OpraHMYECKUX BEIIeCTBaX — XKHUpax, OenkKax, YriaeBoJax — M MX POJIU B KU3HU YEJIOBEKA.
EauHCTBO OpraHnyecKkrux U HEOPraHMUECKUX COCAMHEHUIA.

Kpemuuii, ero ¢usnueckue m XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C MeETallJlaMH,
KHCJIOPOJOM, YIIIepoI0M, raloTeHaMt), oJy4eHue U mpuMeHeHue. Poib kpeMHus B pupoie u
texHuke. Okenp kpemHus (1V), kpeMHHeBas KMCIOTa, CHIIMKATBl: (PM3UUECKUE U XUMHUYECKHUE
CBOMCTBA, MOJyYeHUE U IPUMEHEHHE B OBITY M MPOMBILIUIEHHOCTH. BaxkHelue cTpouTenbHbIe
MaTepualibl: KepamHKa, CTEKJO, IIeMEHT, OeToH, jkene300eToH. Ilpobiembl Oe3omacHOro
MCTIOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCETHEBHOMN JKU3HU.

Bbop. OcobGennoctu crpoenust aroma. OOmMe npeACTaBICHUS O (QUMUYECKUX HU
XHUMUYECKUX cBoMcTBax. bopHas kucnoTa.

DKcIepuMEHTATbHOE U3yUYEeHHE BEIIEeCTB U SABJICHMIA:



03HAKOMJICHHE C 00pa3IaMu MPUPOJIHBIX XJIIOPUJIOB (TAJIOTCHHIOB);

MIPOBECHHUE OTBITOB, OTPAKAIOIIUX (PU3MUECKHE U XUMHUECKUE CBOMCTBA TaJIOT€HOB M MX
COCIIMHEHUH;

W3yYECHUE CBOVMCTB COJISTHOM KUCIIOTBHI;

[IPOBEJICHUE KAYECTBEHHBIX PEAKIMM Ha XJI0puA-, OpOMUJ- U UOIUA-UOHBI U HAOIIOACHNE
MIPU3HAKOB UX IIPOTEKAHUS;

03HaKOMJIEHHE C 00pa3liaMu cepbl U €€ MPUPOIHBIX COCTUHEHUII;

HaOJI0/IeHUE Tpoliecca OOyIIIMBaHUS caxapa MO/ ISHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM
KHUCJIOTHI;

U3Yy4YE€HHE XUMHUECKUX CBOMCTB pa30aBiI€HHON CEpHON KUCIIOTHI;

MIPOBEJIEHUE KAueCTBEHHBIX peakuuid Ha CcyibOua-, cyabuUT- U CynbpaT-HOHBl U
Ha0JI0/IeHNE MPU3HAKOB UX MPOTEKaAHUS;

O3HaKOMJIEHHE ¢ (U3MYECKUMHU CBOICTBaMHU a3o0Ta, (ochopa M UX COEIAUHEHUH,
oOpa3amu a30THBIX U (OCPOPHBIX YA0OpEHNIt;

MoJIyueHue, coOMpaHue, paclio3HaBaHue U U3y4eHHE CBOMCTB aMMUaKa, U3y4eHHe CBONCTB
coJie aMMOHHUS,

MIPOBE/IEHNE KAYECTBEHHBIX PEAKIMI HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U PochaT-uOHbI
U U3y4eHUE MPU3HAKOB X MPOTEKAHUS;

W3y4YECHUE B3aWMOJICUCTBUS KOHUEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEJIbIO, CBOMCTB
(hochopHOIT KUCTOTHI U €€ COJICH;

03HAKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEIIeTOK aiMasa, rpadura u QysiepeHa, ¢
MPOLIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MIPOTUBOrasa;

MoJlyueHue, coOMpaHue, pacrio3HaBaHUE U U3y4YeHHE CBOMCTB YIJIEKHCIIOTO rasa;

MPOBEJICHUE KAueCTBEHHBIX peakuuid Ha KapOoHAT- M CUJIMKAT-HOHBl U H3YyYEHHE
MIPU3HAKOB UX MPOTEKAHNUS;

M3Yy4YEeHHE B3aUMHBIX NpEeBpalleHnii KapOOHATOB U THIPOKApOOHATOB;

O3HaKOMJIEHHE C oOpa3namMu MPUPOJHBIX KapOOHATOB M CHIIMKATOB, C MPOAYKIUEH
CUJIMKAaTHOM ITPOMBIIIEHHOCTH;

peuieHue SKCHEpUMEHTAIbHBIX 3a7ady 1o TeMe «BaxHeilline HeMeTaulbl U HX
COCTMHEHUS».

MeTaJuibl M UX COCIMHEHUS

OO6mue cBoiicTBa MeTauioB. O0IIas XapaKTEPUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJIJIOB
Ha OCHOBaHMM HX TnoJiokeHHs: B llepuommueckoit cucreme xumuyeckux snaemeHtoB JI. .
MengeneeBa u crpoeHusi atomoB. Metamibl A- u b-rpynn. CrtpoeHue mpocThIX BEUIECTB —
MeTaJIoB. MeTajuinyeckasi CBsi3b U MeTa/lIndeckass KpUCTAJUITMUecKas perieTka (IpUMUTUBHAS
KyOnueckas, OOBEMHO-IIEHTPUPOBaHHAs KyOudeckas, TIpaHELEHTPUpPOBaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYIAKOBAaHHAs). 3aBUCHUMOCTh (PU3MUECKHUX CBOICTB METAIJIOB OT
CTPOEHHUSI KPUCTAIJIOB. DJIEKTPOXUMHUECKUI psAJ HanpsbkeHUH MetayuioB. OOmye XuMudeckue
cBoiictBa MetauioB. OOmMe crnocoObl MOMyYEeHUS] METAUIOB, METAIyprus. OJIEKTPOJIu3
pacijgaBoB M pPacTBOPOB cojied Kak OJUH M3 CIOCOO0OB mosydyeHus MmetamuioB. Ilonstue o
KOPpPO3HHM METaJJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Kopposuu. CruiaBel (CTajlb, YYTYH,
JFOpaOMUHUH, OpoH3a). [IpuMeHeHre MeTaIoB U CIIJIaBOB B OBITY U MTPOMBIIIIEHHOCTH.

Memannwt A-epynn

[Ilenouynsle MeTaIbl: OJOKEHNE B Ileproanueckoil cucteMe XUMUYECKUX 2J1€EMEHTOB [
N. MenneneeBa, CTpOEHHE UX aTOMOB, HaxOXAEHHE B npupoae. Puznyeckue U XMMHUYECKHE



CBOMCTBA (HA MpHUMEpPE HATPUS U Kajius), noidydeHue. OKCHAbI U THUIPOKCUIBI HATPUS U KaJusl.
[IpuMeHeHue mEeI0YHbIX METAJUIOB U UX COeIMHEHUN. brosornueckast posib HaATpUs U Kalusl.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHui M KajbLUM: IojoxeHue B Ilepuoaudeckoit
cucremMe xumuyeckux sneMeHToB J[. M. MeHueneeBa, CTpOEHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kajblusa. BakHeilme coenrHeHus
Kbl M MarHus (OKCUJ, TUIPOKCHUI, COJIM), CBOWCTBA, mpuMeHeHue. JKecTKoCTh BOABI U
CrocoObI ee ycTpaHeHusi. KpyroBopoT KajibIlHs B IPUPOJIC.

AmoMuHM: nosiokeHue B Ilepumonnueckoil cucreMe XUMUYECKHX 3ieMeHToB [ M.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
anmroMuHusi. AMdoTepHbIe CBONCTBA OKCUIA U THAPOKCHAA afOMUHUS. [IpuMeHeHne aTtoMuHus
U €ro CILJIAaBOB.

Memannwt b-2pynn

OOmiasi XapakTepucTHKa MeTauioB b-rpynm (M0OGOYHBIX MHOArPYMI): TMOJOXKEHHE B
[Tepuoanueckoit cucteme xumudeckux aiemeHToB Jl. M. MenzaeneeBa, 0COOEHHOCTH CTpOEHUS
aTOMOB. SIBIEeHHE «IIpOBajay AMEKTPOHA HA MPUMEPE CTPOEHHUS aTOMOB XpoMma, MEIH, cepedpa.
BaseHTHbIe COCTOSIHHMSI aTOMOB (-3JIEMEHTOB, CTEIICHH OKHCJICHHS AaTOMOB B COCIUHCHHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THUJIPOKCHIOB META/UIOB OT 3HAYCHUS
CTENEHW OKHUCJICHHS DJJeMEHTAa B COCIMHCHMH (Ha TpUMEpEe COSAMHEHUN Xpoma).
[TepBoHauanbHBIEC MPEACTABICHUS O KOMIUIEKCHBIX COSTMHCHUSX.

Mens u cepeOpo: CTpOCHHE aTOMOB, CTENIEHU OKUCIeHHs. O0IMe KpaTKue mpeICTaBICHUs
0 (PM3UYECKUX M XUMHYECKHUX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOJCUCTBHE C KHCIOTAMHU-
OKHUCJIHUTENISAMH), 00 MX OKCHIAX, TMIPOKCUAAX U COJIAX, UX NpuMeHeHudu. [IpeacraBnenus o6
aMMUAaYHbIX KOMIUIeKcax cepeOpa u menu. KadecTBeHHbIe peakiMy Ha KaTHOHBI Meau (2+) u
cepebpa.

Huuk: crpoeHne aroma, CTENEHb OKUCICHUA. XapaKTepUCTUKa (PU3UUYECKUX U
XMMHYECKUX CBOMCTB, TNpUMEHEHHe, aM@oTepHble CBONCTBA OKCHAA M THAPOKCHUA.
KauecTBeHHbIE peakliii HAa KATUOHBI IUHKA.

Kenezo: crpoenue atoma, creneHu okucieHus. Haxoxaenue B npupone. Puznueckue u
XUMHUYECKME CBOMCTBA JKeie3a, IpUMEHeHHe. buonormyeckas poib xkene3a. OKcCuupl,
ruapokcuabpl U comm oxkene3a (II) wm xemesa (l11), mx cocraB, cBO¥iCTBa M TOJydeHHE.
KauecTBeHHble peakiuu Ha KaTHOHBI kene3a (2+) u xene3a (3+). UyryH u cranb — CILUIaBBI
xene3a. [Ipow3BoACTBO 4YyryHa U CTald. OKOJOTHYECKHE MPOOJIEMBl, CBSI3aHHBIE C
METAJUTyprHYE€CKUMU ITPOU3BOACTBAMU.

DKCIEpUMEHTAIBHOE U3yUEHHUE BEILIECTB U SIBJICHUI:

03HAKOMJIEHHE C 00pa3liaMi METAJJIOB U CILJIaBOB, UX (PU3MUECKUMH CBONCTBAMU;

MO/JIETMPOBAHUE METAIIIMYECKON KPUCTAIUNTMYECKOMN PEILIETKH;

W3y4YEHUE B3aUMOJCICTBUA METAIOB C BOJOW, C pPacTBOpaMH COJIEH U KHUCIOT,
HCCIIEIOBAaHUE TMPOLIECCOB DIEKTpoin3a pacTBopoB xiopuma meau (II) m wommpma xamwus,
KOpPPO3UHU METAIIOB;

M3y4YeHHE OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KalbIMsl W HATpUs C BOJOH, HX
TUAPOKCUIOB — ¢ okcuaoM yriepona (1V) u kucrnoramu;

M3Yy4YeHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KANIbIIHS, )KECTKOU BOJIBI;

M3y4YEHHUE MPOIIECCOB MOTYYEHUS TUAPOKCHUIOB KeENe3a, UX XUMUYECKUX CBOMCTB;

M3y4YeHUE MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKLMil Ha MOHBI (MarHus, KaJbLIMs,
ATFOMUHMS, [IMHKA, JKkele3a (2+) u xkenesa (3+), menu (2+);

HaOII0/IEHNE W OMUCaHKNe OKPAIIMBAHUS TJIAMEHH MOHAMH HATPUS, KAJIUS U KaJbIIHS;



uccieoBanue aM(pOTEpHBIX CBOICTB IMAPOKCHAA alroMHHUS, Tuapokcuna xpoma (I1) u
TUAPOKCH/IA IUHKA;

pelieHue HKCIePUMEHTATIBHBIX 33/1a4 10 TeMe «BakHeliime MeTauibl U UX COSIUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemiectBa m marepuainbl B MOBCEIHEBHOW KHU3HU 4YelOBEKa. BaxHeiilne Bemecrsa u
Marepuaibl, 00JacTH UX NpuMeHeHus. bezomacHoe MCMOIB30BAHKME BEIIECTB M XUMUYECKUX
peakuuii B ObITy. [IepBasi mOMOIIs TPH XUMUUYECKHUX 05KOTaX U OTPABJICHUSX.

HoBsie maTepuansl 1 TEXHOJIOTUU. [[pUHINIBI «3€IEHON XUMUW».

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHUMHUS W 370pOBbE. 3HAYECHUE H3Yy4aAEMbIX
XUMHYECKUX 3JICMCHTOB W HMX COCAMHCHUU /Il (YHKIIMOHUPOBAHUS OPraHM3Ma 4YeJIOBEKa.
[TonsaTtue o 310poBOM 00pa3e KU3HH.

XUMHYECKOE 3arpsiI3HEHNE OKPYKAIOIIEH Cpelibl. DKOJOTUUECKHUE TPOOJIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMU YTJIEpOJa, a30Ta, cephl, TsoKenblx meTamwioB. [lonstue o IIJIK. Ponp xumuu B
pEIIeHUHN YKOJIOTHIECKUX TPOOIIEM.

DKCIEpUMEHTAIBHOE M3y4YEHHE BEIIECTB W SIBJICHUN: O3HAKOMIIEHHE ¢ oOpasimamu
MaTepuasoB (CTEKIIO, CIIJIaBhl METAJIOB, IMOJUMEPHBIC MATEPHAIIBI), OTIPEICTICHUE KUCITOTHOCTH
MPUPOHBIX BOJI, MOJICTMPOBAHKE Tpollecca 0Opa30BaHMs KHCIOTHOTO OIS, M3y4eHHE €ro
BO3/ICUCTBUS HA MaTE€pUAIIbI.

IToBTOpEeHUe 1 00001IeHNEe 3HAHUI OCHOBHBIX pa3/iesioB KypcoB 8—9 Kiiaccos

[Tepuonnueckuii 3akoH u llepuoandeckas cuUCTEMa XUMHYECKHUX JJIEMEHTOB B CBETE
MPEACTABICHUN O CTPOCHHsI aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XUMHUUYECKHX
3JIEMEHTOB U UX COCMHEHUN B IEPUOIaX U IPYIIIAX.

Ctpoenue BelecTBa B TBEPJOM, KHIKOM U Ta3000pa3HOM COCTOSTHUHU. BUIbI XUMHYECKO#
CBA3U. 3aBHCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOM PEHIETKH W BHJA
XUMHUYECKOH CBSI3U.

Knaccudukanus XuMHUECKHX peakIHWil MO pa3udHbIM Tpu3HakaMm. [IporHo3upoBaHue
BO3MOKHOCTH NPOTEKaHUs XMMHUYECKUX IPEBpPALICHUN B DPA3IMYHBIX YCJIOBHUSAX HAa OCHOBE
MPEACTABICHUN XUMUYECKON KHHETUKHU U TEPMOJIUHAMUKH.

XUMUYECKUE peakiuu B pacTBopax. [uaponu3 coned. Peakiuu OKHUCIICHUS-
BOCCTAHOBJICHUSA. DIJIEKTPOIIH3.

CBoO¥ICTBa KHCJIOT, OCHOBAaHHM W COJICH B CBETE MPEJCTABICHUN 00 3JICKTPOIUTHYECCKOM
JUCCOLIMALIMU U OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

Mescnpeomemmnuie ceasu

Peanuzaius MexnpeaMETHBIX CBSI3€d MPU U3YYEHHHM XUMHH B 9 Kiacce OCYyILECTBIISIETCS
4yepes UCMOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHMA, IPUHATHIX B
OT/ENIbHBIX €CTECTBEHHBIX HayKax.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHUA: sBIEHUE (IIpoliecc), HayyHbld (pakT, rumoresa,
TEOpHUs, 3aKOH, aHaJIN3, CUHTE3, Kilaccu(ukaiys, nepuoandHOCTb, HAOII0AeHHEe, SKCIIEPUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, MOJEIIb, TEXHOJIOTHSI, MAaTEPUATIBI.

®du3znka: BEUIeCTBO, TeN0, (PU3NUYECKHE BETUYHMHBI, SAMHUIIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEIUIOTHI, ATOMBI M MOJIEKYJIbl, arperaTHble COCTOSIHUE BELIECTBA, CTPOCHHE Ia3oB,
KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) T, KPUCTAJUIMUECKash pelieTKa, DJIEKTPOH, SIIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOMBI, KBAHTHI, PAIMOAKTHBHOCTD, ajbda-, OeTta- u
raMMa-u3JIyueHHe, OJJIEKTPUUYECKUH 3apsijl, MPOBOJHHUKH, MOJYNPOBOAHUKU, AUDIEKTPUKH,
COJIHEYHBIN CTEKTp, Pa3JI0KEHHUE OEIOTO CBETa B CIIEKTP.



buonorusi:  skocucrema, Ouocdepa, QorocmHTe3, TpoIecChl OoOMeHa BEIIECTB,
MUHCPAJIBbHBIC y,u06peHI/151, MHKPOSJICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIBHBIC BEIICCTBA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE TIOPOJBI, IOJIE3HBIC
HCKOIIaeMbI€, TOILJIMBO, BOJHBIC PECYPCHI, TUIAHETa 3eMJISL.

Texnoinorus: CTPOUTCIIbHBIC TEXHOJIOI'HUHU, CEJILCKOXO3SIMCTBEHHEIE TEXHOJIOTHUH,
TCXHOJIOTUH BHCKTpOHHOﬁ MPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS (YIJIYBJIEHHBIN YPOBEHE)

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHS NPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/i¢ 0OOy4YeHHS XHMHHU B €IMHCTBE y4eOHOW M BOCIHTATEIHLHON AESITEIHHOCTH
o0Opa3oBaTeNbHOW  OpraHW3allid B COOTBETCTBHM C  TPATUIMOHHBIMH  POCCHHCKUMHU
COLIMOKYJIBTYPHBIMA W JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH, NPUHSATHIMH B OOIIECTBE
MpaBUJIAMH U HOPMaMH MOBEJICHHUS U CIIOCOOCTBYIOT MpOIlEccaM CaMOTIO3HAHHS, CAaMOPAa3BUTHUS
Y COIMATN3alN 00YJaIOIUXCS.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMI M pAacHIMpEHHEe OIbITa JCATEIHFHOCTH Ha ee
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMoOTHYECKOro BOCIUTAHMA:

MPOSIBJICHWE IIEHHOCTHOTO OTHOIICHHS K OTEUECTBEHHOMY KYIBTYpPHOMY, HAy9YHOMY U
HCTOPUUYECKOMY HACIIEMIO, TIOHUMAaHNE 3HAYCHUS! XUMUYECKOH HAYKH W TEXHOJOTHH B JKU3HU
COBPEMEHHOTO O0IIEeCTBa, B PA3BUTHH YKOHOMHKH POCCHM M CBOETO PeTHOHa;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEJCTaBICHHE O CONMAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJUICKTHBE, TMPOSBICHHE KOMMYHHMKATUBHOW KYIBTYphl B pa3HOOOpa3HOW COBMECTHOM
NeATeNbHOCTH;

CTpEMJIEHHE K B3aUMOIIOHMMAaHMIO U B3aHMOIIOMOIIM B IIpoliecce yueOHOH U BHEy4eOHOM
NeATeNbHOCTH;

TOTOBHOCTh OLIGHUBaTh CBOE IOBEIEHHE W IOCTYNKH CBOUX TOBAPHILEH € MNO3MLUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUIA NOCTYIIKOB;

3) popmMupoBaHusi HEHHOCTH HAYYHOI' O MO3HAHUSA:

MHUPOBO33pDEHUYECKME  NPEJCTAaBICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOILI[E COBPEMEHHOMY YPOBHIO pa3BUTHs HayKd M HEOOXOIUMBbIE Ul MOHUMAHUSA
CYIIIHOCTH Hay4HOH KapTUHbBI MUPa;

OCO3HAaHME LEHHOCTM HAy4yHOIO TIO3HAaHUS JUIsl pa3BUTHS KaXJIOrO 4YeJIOBEKa U
IIPOM3BOIUTEINIbHBIX CHUJI OOIECTBA B LIE€JIOM, POJIM U MECTa HAYKH «XHUMHsD» B CUCTEME HAYUHBIX
IIPEJCTAaBICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SX YeJIOBEKa C MPUPOJHOM
U TEXHOJIOIMYECKON Cpeioi;

No3HaBaTelIbHAass MOTHBALMs M HHTEpec K OOyuYeHHIO, TOTOBHOCTb M CHOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOpPA30BaHUIO, K MCCIEIOBATEIbCKON JESITENbHOCTH, K OCO3HAHHOMY
BbIOOPY HaNpaBJICHUS U YPOBHS JalbHENIIEro o0yYeHus;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
yCTaHOBKAa Ha 3J0pOBbII 00pa3 >KM3HM, OCO3HaHME TIOCJIEACTBUNA M HENpHUITHE BPEIHBIX
pUBbIYEK (YMOTPEOJIEHUST aJKOTOJIs, HAPKOTHKOB, KYpeHHs), HEOOXOAWMOCTU COOIIOAECHUS
paBUI GE30MaCHOCTH IpU 0OpallleHNH C XUMUYECKUMH BEIIECTBAMU B YUE€OHBIX U )KM3HEHHBIX
CUTYaLUsX;

5) Tpy10BOro BOCHIUTAHUA:



(opMupoBaHHE IIEHHOCTHOTO OTHOILICHUS K TPYIOBOH NESATEIHHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YeJIOBEKa M K MCCIIEe0BATEIbCKON JEATEIILHOCTH KaK BBICOKO BOCTPEOOBAHHOU B
COBPEMEHHOM OOIIECTBE;

pa3BuTHEe MHTEpeca K mpodeccusiM, CBSI3aHHBIM C XMMHEH, B TOM 4HCIEe K mpodeccusm
Hay4yHOU ceppl, 0CO3HaHNE BO3MOKHOCTH cCaMOpeain3aliu B 3Toi chepe;

6) 3K0/10rN4ecKOro BOCIIMTAHMS:

OCO3HAHHE HEOOXOJAMMOCTH OTHOLIEHMS] K MPHUPOJAE KaK HMCTOYHUKY XU3HU Ha 3eMIe,
OCHOBE €€ CYILIECTBOBAHNU;

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYJIBTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLEHKH HUX BO3MOXKHBIX IIOCIEJACTBUI JUISI OKpYXAlOIIeW cpeabl; OCO3HaHHE
rJ100aTBPHOTO  XapakTepa 5SKOJOTWYECKUX MpolsiieM U NyTed HMX pelleHus; CHoCOOHOCTh
MPUMEHATh 3HAHUS, MOJIy4aeMble NMPU HU3YyYEHUM XUMMHM, IJI PEUICHHUs 3a]ad, CBSA3aHHBIX C
OKpYXKAIOIIEH CpeIoi; aKTUBHOE HENPUATHE JEHCTBUN, IPUHOCAIIUX BPE OKPYXKAIOLIEH Cpeae;
OCO3HAHHE CBOEH pOJIM KaK I'pa)<JlaHWHA U MOTPEOUTENS B YCIOBUIX B3aUMOCBS3HU MPUPOIHOM,
TEXHOJIOTUYECKONW M COLIMAIbHOM Cpej; TOTOBHOCTh K y4acTHUIO B MPAKTHUUECKON AEATEIbHOCTU
9KOJIOTHYECKOW HAITPaBIECHHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yabTaThl OOYyYarOMIMXCS, OCBOMBIIMX MpOrpaMMy IO XHUMHH
OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOUYAIOT:

YCBOGHHE  MEXIUCIMIUIMHAPHBIX  (MEXKIPEIMETHBIX)  MOHATHH,  OTPaKaIOIIUX
MaTepUAIbHOE €JMHCTBO MHpa W MPOIECC MO3HAHUs (BEIIECTBO, CBOWCTBO, SHEPIHsI, SIBICHHE,
HAy4YHbIH (akT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOpHs, HaOIIo/eHHe, H3MEpEHHe,
UCCIIeIOBaHUE, DKCIIEPUMEHT H IPYTHUE);

OBJIZICHUE YHUBEPCAITHHBIMU y4eOHBIMU JEUCTBUSIMHU (TTo3HABATEIHHBIMH,
KOMMYHUKATHBHBIMH, PETYISTUBHBIMH), BaKHBIMU ISl TIOBBIIIEHUS 3()(HEKTUBHOCTH OCBOCHUS
colepaHus y4eOHOTO TpeaMera, (OPMHPOBAHUS KOMIIETCHIIMH, a TakkKe IPOCKTHO-
UCCIIEI0OBATENILCKOM eSITeIbHOCTH 00YJarOIINUXCs B Kypce XUMHUH;

CIOCOOHOCTh MX HMCIOJIb30BaTh B y4eOHOM, TIO3HABATEILHON U COIIMATIBLHOM MPaKTHKE.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3zoBble 1oruyeckue aeficTBUA:

YMEHHUS HCMOJb30BATh IPUEMBbl JIOTMUECKOIO MBIIUIEHUS IPU OCBOCHUM 3HAHUIL:
pacKppIBaTh CMBICI XHMHUYECKUX TOHSATUH (BBIICNAThP HUX CYLIECTBEHHBbIE IPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JIPYTUMH HOHATHIMHU); aHAJIU3UPOBaTh, CPABHUBAThH, 0000LIATH,
BBIOMpAaTh OCHOBaHMS M KiIacCU(UKALMU W CUCTEMAaTH3allMd XHUMHMUYECKHX BELIECTB H
XMUMUYECKUX PEaKLUi; yCTaHaBIMBATh INPHUUYMHHO-CIEACTBEHHBIE CBA3M MEXIY OOBEKTaMU
U3YUYEHHsI; CTPOUTH JIOTMYECKHE DPACCYXJIEHUs (MHAYKTHBHBIC, NEIyKTUBHBbIE, MO aHAJOTHH);
Ipe/ularatb KpUTEPUU M BBIABIATH OOIIME 3aKOHOMEPHOCTH M IPOTHBOPEUYMS B H3y4aeMbIX
Ipoueccax M SIBJIEHUSAX; MPOBOJUTH BBIBOABI M 3aKIIOYEHHS; YMEHHUS NPUMEHATH B IIpOLEcCe
MO3HAHUS TOHATUSA (IIPEIMETHbIE M MeTalpeJMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
UCTOJb3yeMble B XUMHHM, NPe0oOpa3oBbIBATh MOJENbHbBIE MPEACTABICHUS — XUMUYECKUN 3HAK
(cuMBOJI 3JeMeHTa), XUMHUYecKas (GopMyia U ypaBHEHHE XUMUYECKON peakIMy — MpU peleHUN



y4eOHBIX 3a/la4; C y4YETOM OTHX MOJICNBbHBIX MPEICTABICHUNA XapaKTEepU30BaTh H3ydaeMbIe
XMUMHYECKUE BEIIECTBA M XUMHUECKUE PEAKIIHH.
Ba3zoBble muccienoBareibckue AelicTBUS (MeTOAbI HAYYHOr0 TO3HAHUS BelIECTB H
sIBJICHMI):

YMEHHSI IPUMEHSATH METOJIbI HAYYHOTO TIO3HAHMS BEIIECTB U SIBJICHUN HA AIMITUPUICCKOM U
TEOPETUYECKOM YPOBHSIX B Y4YeOHOW IO3HABATEIbHOW M IPOEKTHO-HCCIIEA0BATEILCKOM
NeSITEIILHOCTH;

YMEHHSI HCII0JIB30BAaTh IOCTABJICHHBIC BOMPOCH B KAa4ECTBE WHCTPYMCHTA IMO3HAHUS H
CaMOCTOSITEJIBHO CTAaBHTHh BOTPOCHI, aHAIM3UPOBATH (PAKThI, BBIABIATH U (HOPMYIUPOBATH
npo0eMy, ONpenessITh Melb ¥ 3aJadd, COOTBETCTBYIOIIME PEIICHUIO MPOOIEMBI; TIpeiaraTh
OTIMCATEIBbHYI0 WU OOBSCHUTSIBHYIO THIOTE3Y W OCYIICCTBISATH €€ IPOBEPKY; YMEHUS
MIPOBOJINTH U3MEPECHUST HEOOXOIUMBIX ITApaMETPOB, BRIUUCIICHHS, MOACITUPOBAHNE, HAOIIOICHUS
U DIKCTIEPUMEHTHI (peabHble M MBICIICHHBIC), CAMOCTOSTEIHHO TPOTHO3HPOBATH PE3yJIbTATHI,
dbopMypoBaTh 000OIICHUS U BBIBOJIBI 10 PE3yJbTaTaM IMPOBEJACHHOTO OIBITa, HCCIICIOBAHUS,
COCTABJIATH OTYET O MPOACTAHHON padoTe;

Patora ¢ undopmanmeii:

YMEHHSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(OpMAHK (HAyIHO-TIOMYJIsIpHAas
JUTEpaTypa XHMHYECKOTO COJACp)KaHWs, CIPaBOYHbIC TIocoOMs, pecypchl HWHTepHeTa);
aHAIM3WPOBATh  MH(DOpPMAMIO W  KPUTHYECKH  OIEHUBAaTh €€  JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIIPETUPOBATE HHPOPMAIIHIO, 3HAYUMYIO IS PEIICHHUS
yaeOHOW 3a/Jaui; YMEHUS NPHMEHSTHh pa3judHbie METOABl M (OPMYIHUPOBATH 3aMPOCH TPHU
MOMCKe U 0TOOpe mHpOpMaIHK, HEOOXOIUMOM JIJIsl BBITIOJTHEHUST YIEOHBIX 3a/1a4; HCIO0JIb30BaTh
MH(OPMALIMOHHO KOMMYHUKATUBHBIE TEXHOJOTUM M pa3JIM4YHbIE MONCKOBBIE CHCTEMBI;
CaMOCTOSITEJIPHO BBIOMPATh ONTUMAJBbHYIO (OpMy TmpencTaBieHUuss WHMopmanuu (CXeMHl,
rpaduKy, TUarpamMmbl, TaOIHIIBl, PUCYHKH U Ipyrue (OpPMBbI); YMEHUS UCIIOIB30BaTh HAYIHBIN
S3BIK B KaQUeCTBE CPEJCTBA pabOThl ¢ XUMUYECKOW MH(pOpMaIueil; MPUMEHITh MEXIIPEeIMETHbIE
(bu3uyeckue U MaTeMaTUIECKHE) 3HAKU M CUMBOJIBI, (OpMYJIbI, a00OpeBUATyphl, HOMEHKIIATYPY,
HCII0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

KoMMyHMKaTHBHbIE YHHUBEpPCAJbHbIE yYeOHbIE J1eiiCTBUS:

1) ymenus oOmenust (MMCbMEHHOW U YCTHOW KOMMYHHUKAITUH):

NPEACTAaBIATh IOJYYEHHbIC PE3yJAbTAaThl MO3HABATENbHOW AEATEIBHOCTH B YCTHBIX H
NUCBMEHHBIX TEKCTaX; IYOJIMYHO BBICTYIIaTh C TIPE3CHTAIMEH pEe3yIbTaTOB BBIOJHECHUS
XUMHUYECKOTO 3KCHEPHUMEHTa (MCCIIeIOBATENbCKON JTab0PaTOPHON MM MPAaKTHYECKOH padoTHl,
y4e0HOTro MpOEKTa); B XOJe auaiora U (HiIu) JUCKYCCHH 33/1aBaTh BOIPOCHI MO 00CYXKIaeMOi
TEME W BBICKa3bIBaTh UAEH, (POPMYIUpPOBATH CBOW NPEIIOKEHHS OTHOCHUTEIBHO BBHIOIHEHUS
MPEUI0KEHHOHN 3a1a4H.

2) yMeHHs yueOHOIO COTpyIHUYECTBA (FPYNIOBasi KOMMYHUKAIH):

y4acTBOBaTh B TPYNMNOBBIX (popMax paOOThHI: IIAHUPOBATH OPraHU3ALUI0 COBMECTHOM
paloThI, ONpeneNniaTh CBOIO POJIb, PACHPEEIATh 3aJaud MEXAYy WICHAMH TPYIMIbI; BBHIIOIHSITDH
CBOIO 4acTh paboThbl, KOOPIUHUPOBATH CBOU JEUCTBUS C ACHCTBUSMHU JAPYTHX WIEHOB KOMaHJBI,
ONpeNeNaTh KPUTEpUH IO OIIEHKE KauecTBa BBIOJHEHHON paboThl; pemaTh BO3HHUKAIOIIUE
npoOseMbl Ha OCHOBE ydeTa OOLIMX MHTEPEeCOB M COIJIACOBAHUS MO3MIMH, y4acTBOBaTh B
oOcyx/ieH1H, 0OMeHe MHEHHSIMU, «MO3TOBOM ILITYpMe» U JPYrux popmMax B3auMoJICHCTBHUS.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

OBnaneHue YHUBEPCAIbHBIMM YYEOHBIMU PETYJIATUBHBIMU JIEHCTBUSMHU  BKJIFOYAET
pa3BUTHE CAMOOPraHU3aLUU, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UHUCIIE:

YMEHMs peliaTh ydyeOHble U MCCIEAO0BATEIbCKUE 3a7ayu: CaMOCTOSITENIbHO BBIOMpATH
cnoco0 pemieHus: y4eOHOW 3aqadd (CpaBHHMBATh HECKOJIBKO BAapUAaHTOB PELICHHS, BHIOMPAThH
HanboJiee MOIXOMAIIMIA C YY4ETOM CaMOCTOSITETIbHO BBIJICIICHHBIX KPHUTEPHEB), IUIAHHMPOBATH
CBOIO pabOTy NpH peIICHUH y4eOHOW MM MCCIEeI0BATEIbCKON 3a/1a4i; Ha OCHOBE MOJYYEHHBIX
pe3yabpTaToB (HOpMYyIHpPOBATh O0OOOUICHUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE pa3BUTHE
IIPOLIECCOB; AaHAJIM3UPOBATh pE3yJAbTaThl: COOTHOCUTb CBOU JEHCTBUS C IJIAaHUPYEMBIMU
pe3yibTaTaMH, OCYILECTBISATh CAMOKOHTPOJb  JESITENBbHOCTH; KOPPEKTUPOBAaTH  CBOIO
JeSITEIbHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOILICHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl 10 XUMHHM OCHOBHOTO OOILEro
00pa3zoBaHusl Ha YrayOJIE€HHOM YPOBHE MMEIOT O0IIee COAEpKATEIBHOE AP0 C MPEIMETHBIMU
pe3ynbpTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY COOOM, YTO TO3BOJISIET PEaTU30BBIBAThH
yIIIyOJICHHOE HW3YYEeHHE KaK B paMKaxX OTJEIbHBIX KJIACCOB, TaK M B paMKaxX pean3aliuu
WHIUBUAYAJIbHBIX 00pa30BaTeNbHBIX TPAGKTOPHM, B TOM 4YHCIE MCHOJb3Ys CETEeBOE
B3auMo/ieiicTBue oprann3auuu. [1o 3aBepriennn peaau3alnuy IporpaMMel yriayOIeHHOTO YPOBHS
00y4JaroIrecs: CMOTYT JIeTalbHEE OCBOUTH MaTepHall, OBJIAJACTh PACIIUPEHHBIM KPYroM MOHSATHH
¥ METOJIOB, pemiaTh 3a1a4u 00Jiee BBICOKOTO YPOBHSI CJIIOKHOCTH.

[IpeameTHBIC peE3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHCS HAYYHBIX 3HAHHMH,
YMEHUN U CrOcoO0B JEUCTBUH, crielu(PUUecKUX sl MPeaMETHON 007JacTh «XUMUS»; OCHOBBI
Hay49HOTO MBIIIJICHUS; BUABI JEATEIHHOCTH 10 MOJYYCHHIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAINH,
peoOpa3oBaHUIO0 M MPUMEHCHHUIO B PA3IUYHBIX YYCOHBIX M PEATbHBIX JKU3HEHHBIX YCIOBUSX;
00ecreurnBarT BO3MOYKHOCTh YCIIEIITHOTO OOYYEHHS Ha CIISAYIONIEM YPOBHE 00pa30BaHHMS.

K xonmy oOyuenus 6 8 knacce y oOydqaromierocs OyayT coOpMHUpOBaHBI CIICTYIOIIHE
MPEMETHBIC PE3YJIbTaThl U3yUCHHS XUMUU Ha yriIyOJICeHHBIM YPOBHE:

PaCKpbIBATb CMBLICII OCHOBHBIX XHMHYCCKUX MOHSTHH: aToOM, MOJICKYIIa, XUMHWYECKUHN
QJIEMCHT, MCTaAJlJl, HCMCTAJLI, aJlJIOTPOIINA, IIPOCTOC BCHICCTBO, CJIOKHOC BCHICCTBO, CMCECH
(OI[HOpOI[HaH u HCOI[HOPO,I[HaSI), BAJICHTHOCTb, OTHOCUTCIJIbHAA aTOMHAsl U MOJICKYJIApHAsA MacCcCa,
KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHad MaccCa, MacCoBad A0 XUMHYCCKOI'O J3JICMCHTaA B
COCINHCHHUH, MOJ'ISIpHBIﬁ O6”béM, OTHOCHUTCJIbHAA INIOTHOCTBb Ira3oB, OKCH A, KHCJIOTa, OCHOBAHUC,
COJIb, aM(l)OTepHBII\/’I OKCHI, aMQ)OTepHLII\/'I TUAPOKCHUA, XUMUYCCKas pCaKlus, I(J'IaCCI/I(i)I/IKaI_II/ISI
peaKHHfIZ pCaKkiun COCAUHCHH A, pCAKIHUUN PA3JIOKCHUA, PCAKIUH 3aMCIICHUSA, PCAKIINN O6MeHa,
9K30- U SHAOTCPMUUCCKHUEC PCAKIIHUU, TEMJI0BOM 3(1)(1)GKT peaknuun; AApO aroma, SHGKTpOHHHﬁ
clioit aToMa, aTOMHas 0p6I/ITaJ'IB, paanyCc atomMa, XUMHYCCKasA CBA3b, IOJIAPHASA U HETIOJIAPHAA
KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MOH, KAaTHOH, AHUOH, pAaCTBOpP, MACCOBAsA NOJIsI BCHICCTBA
(HpOHeHTHaﬂ KOHI_IeHTpaI_II/I}I) B PpacTBOpPEC, MOJISAPHAA KOHHCHTpALUA BCHIECTBA B PaCTBOPC,
QJICKTPOOTPUHIATCIBHOCTD, CTCIICHL OKHCJIICHUA, OKUCIIUTCIN U BOCCTAHOBUTCIIN, OKHUCJIICHHUC U
BOCCTAHOBJICHHUEC, OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC PECAKIIUHU, MECTO 3JICKTPOHHOT'O 63.J'Icha;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUUYECKHX IMOHATHUM M NPUMEHSTh ITH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

HCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY IS COCTaBIIEHUSI (JOPMYIT BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEAKLIU;

ONpENeNsATh BaJEHTHOCTh aTOMOB »JJIEMEHTOB B OWHAPHBIX COCJUHEHUSAX, CTEICHBb
OKHUCJICHUS PJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAITICKHOCTh BEIIECTB K OMPEACIICHHOMY
KJIaccy coeauHeHud 1o Gopmyrnam, BUAbl XMUMHUYECKOW CBs3M (KOBJICHTHOW M HOHHOW) B
HEOPraHUYECKHX COCIMHEHUSX;

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHUS MAacChl BELIECTB, ITOCTOSHCTBA COCTABa,
[Tepuoanueckoro 3akona [{. . MenneneeBa, arToMHO-MOJICKYJISIPHOM T€OpUH, 3aKOHA ABOTAIPO
U €ro CJHEACTBUM, TMPEACTABICHUNA O HAyYHbIX METOJax I[I03HAHHWS, B TOM YHCIIE
OKCIIEPUMEHTAJIBHBIX W TEOPETUUECKHX METOJaX HCCIAEAOBAaHUS BEHIECTB M U3yYCHUS
XUMHUYECKUX PEAKIINH;

JEMOHCTPUPOBATh TIOHMMAaHUE TMEPUOJIMYECKOM 3aBUCUMOCTH CBOWCTB XHMHYECKUX
3JIEMEHTOB OT MX MOJ0XeHus B [lepuoandeckoii cucreme:

ONHUCBHIBATh M  XapakTepu3oBaTh TabmuuHyro ¢opmy llepuomnyeckoir  cUCTEMBI
XUMUYECKUX DJIEMEHTOB: PAa3IMYaTh MOHATHS «TJIaBHas moArpymma (A-Tpymnma)» U «moOodHas
noarpymnma (b-rpymma)y, «Maibie Teproab» U «O0IbIITNE TIEPUOIBY;

COOTHOCUTh OO0O3HA4YEeHHUs, KOTOphIe HMeloTcs B Tabmuie «llepmoamueckas cucrema
xuMuueckux anemeHTtoB Jl. M. MenpaeneeBa», ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XHMMHYECKHUX DOJEMEHTOB (COCTaB W 3apsl sapa, OOIIee YHCIO DJJIEKTPOHOB U
pacnpezesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b IMOJIOKEHMs 3jeMeHTa B [lepumonuyeckoil cucteme ¢ pacrnpefeeHueM
AJIEKTPOHOB MO YHEPIeTUUYECKUM YPOBHSAM, IMOAYPOBHIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MIEPUOOB;

KJIaCCU(UIMPOBATh XMUMHUYECKHUE SJIEMEHTHI, HEOpPraHWYeCKHe BEIIeCTBa, XHUMHYECKHE
peakuu (1Mo YUCIy M COCTAaBY YUaCTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEILIOBOMY 3P EKTY);

XapaKTepH30BaTh (OMUCHIBATH) (PU3HUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOJa, BOAOPOJA, BOJIbI, OOIIME XWMHUYECKHE CBOMCTBA OKCHIOB, KHUCIOT,
OCHOBaHMM M COJIEH, TEHETUYECKYI0 CBSI3b MEXJIy HHUMH, MOATBEpXKAas IpUMepamMu
MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

ONMCBIBaTh POJIb KUCJIOPOJAA, BOAOPOJA M BOJABI B IPHUPOIHBIX IPOIECCaX, B KUBBIX
OpraHu3Max, HX IPUMEHEHHE B paA3JIMYHBIX OTPaCiSIX M[POMBIIIEHHOCTH, BO3MOYXHOE
HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSCHATHP M TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX COCTaBa U
CTPOEHMSI, BO3MOKHOCTU ITPOTEKAHUSI XMMUYECKUX MTPEBPALCHUIN B PA3JIMUYHbIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIIECTB, MOJISIPHYIO
MacCy CMECH, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTa B COEJUHEHUH, MAacCCOBYIO [OJIIO
XMUMHYECKOTO dIIeMEeHTa 1Mo GopMysie COeAMHEHUS, HaXOAUTh MPOCTEHIyI0 GopMyny BelecTBa
[0 MacCOBbIM WJIM MOJIBHBIM JOJISIM 3JEMEHTOB, MAacCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
MOJISIDHYIO KOHIIGHTPAllMIO BEIleCTBa B PAacTBOpPE, NPOBOJUTH pacyeThl MO YpPaBHEHUSIM
XUMUYECKON PEeaKInu;

MIPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBHON JEATENbHOCTH — AaHAIW3 M CHUHTE3,
CpaBHEHHE, O00OOIIeHHe, CHCTEMaTH3alliio, KIAcCU(UKAINIO, BBISBICHHE IPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€W — ISl U3yYEHUsI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIUii, €CTECTBEHHO-



Hay4YHbIE METOJBl MO3HAHWS — HAONIOACHUE, W3MEPEHHUE, MOJCIUPOBAHHE, OSKCIHEPUMEHT
(peasibHBIN ¥ MBICIICHHBII ) — JUISI OCBOSHHSI YUEOHOTO COIEpIKaHUS;
PacKphIBaTh CYIIHOCTH MPOIIECCOB OKHCICHHUS M BOCCTAHOBJICHHUS, COCTABIIATh YPaBHEHUS
MPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENILHBIX PEAKIUK (METOIOM IEKTPOHHOTO OanaHca);
yCTaHABIIMBATh CBSI3U MEXAY PpPEIbHO HAOI0OJAaCMBIMH XUMHUYECKHMH SBIICHUSAMH U
IpoIreccaMy, MPOUCXOSIIUMU B MaKpo- U MUKPOMHpE, OOBSICHATH MPUYHMHBI MHOTOOOpA3Hs
BEIIECTB, COOTHOCUTh XUMHUECKUE 3HAHUS CO 3HAHUSAMU JIPYTUX YICOHBIX IPEIMETOB;
coOmoare mpaBuiaa Oe3omacHOi paboThl B J1abopaTopuy TPU  HCHOJIB30BAHUHU
XHUMUYECKON TOCyIbl W OO0OpYHOBaHMS, a TakkKe NpaBWiIa OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIUSMH BBITTOJHEHHS JTAOOPATOPHBIX ONBITOB M MPAKTHYECKUX PadoT 1Mo
MOJTYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOIOPOJA M KHCIOPOJA), IPUTOTOBICHUIO
pacTBOpPOB € OMNpPEIEICHHOW MacCOBOW JOJEH PACTBOPEHHOTO BEIIECTBA, PEUICHUIO
AKCTIEPUMEHTAIBHBIX 33124 110 TeMe «OCHOBHBIE KIIaCChl HEOPTaHUIECKUX COCTUHEHUN;
JIEMOHCTPUPOBATH BIIQJICHUE OCHOBAMU XMMHUYECKOH TPAaMOTHOCTH, BKJIFOYAIOIIEH yMEHUS
0e30macHOTO OOpalIeHUsI C BEIIECTBAMH, HCIIOJIB3YEMbIMH B TIOBCEJHEBHOW JKM3HHU, a TaKKe
3HaHUE MPaBWJI TIOBEACHUS B IIEIISIX COCPEIKEHHSI 3I0POBHS U OKPYKAIOIIEH CPEJIbI.

K xonmy oOyuenus 6 9 knacce y oOydqaromierocsi OyayT cOpMHUpPOBaHBI CIETYIOIIHE
MpeIMETHBIE PE3YAbTaThl U3YUEHUS XUMHUH HA YIIIYyOJI€HHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHWYECKUX TOHSATHH: XUMHUYECCKHHA DIIEMEHT, aToM,
MOJIEKYJa, MOH, KaTUOH, aHUOH, 3JIEKTPOOTPULIATEIbHOCTh, CTETIEHb OKHUCICHHS, XUMHUYECKas
peakius, TeTuIoBoH 3G (EKT peakiuu, MOJb, MOJISIPHBIN 00BEM, PacTBOD;

ANIEKTPOJIUTHI, HEDIEKTPOIUTHI, SIEKTPOJIUTHYECKAs IUCCOLMALUSA, PEaKUUHU HOHHOIO
oOMeHa, THAPOIM3 COJiel, oOpaTuMble ©  HeoOpaTUMbIE PEaKIHUH, OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCINUTEIb, BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBJICHUE,
ANIEKTPOJIU3, aAJUIOTPONHsS, aM(OTEpHOCTb, XHMHUECKas CBA3b (KOBaJIGHTHAs, MOHHas,
MeTaJIn4yeckas), MEXMOJICKYJIipHble B3aUMOJCHCTBUS (BOJOpOAHAs CBs3b, CUibl Ban-nmep-
Baanbca), koMIIEeKCHbIE COETUHEHUS, KPUCTAJUIMYECKUE PEIIeTKU (MIPUMHUTHUBHAs KyOudeckas,
00BEMHO-IIEHTPUPOBaHHAsT KyOW4eckasi, IpaHeLEeHTpUpOBaHHas KyOudeckas, rekcaroHajibHas
IUIOTHOYIaKOBaHHAs1), KOPPO3HsI METAJUIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOM peaklnu, KaTaaus,
XMMHYECKOE paBHOBECHE, DJEMEHTbl XHMUYECKOM TEpMOJMHAMUKMA KaK OJHOH U3
TeopeThudecKkux ocHoB xumuu; [1/1K;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX IMOHSATUH M NPUMEHSTH OSTH
MIOHATHS MIPU ONMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBIEHUsI (POPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKUX PEaKLIU;

OTIPEIeNATh BaJICHTHOCTh U CTETEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B COCTUHEHUSX
Pa3IMYHOTO COCTaBa, MPHUHAJUICKHOCTH BEIIECTB K OMPEIENIEHHOMY KJacCy COEIWHEHUH o
dbopMynam, BHIbl XUMUYECKOW CBsI3M  (KOBAJlEHTHOW, HWOHHOW, METaJUIMUECKoil) B
HEOPraHMYECKUX COEAMHEHHUAX, 3apsj HWOHA MO XMMHUYECKOW Qopmyne, XapakTep cCpelsl B
BOJHBIX pAcTBOpPax HEOPraHWYECKUX COCAMHEHUU, TUN KPUCTAIIMYECKON peleTKd
KOHKPETHOTO BEII[EeCTBA;

packpsiBath cMmbich [lepuonuueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TO
MMOHUMAaHHeE:



OTMKCHIBATh W XapakTepu3oBaTh TabnumuHyro Qopmy Ilepuoanyeckoil  CUCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATUS «A-rpynma» U «b-rpymnmay, «Maiabie Iepuoas U
«OOJBIITNE TIEPUOIBI;

OOBSICHATH CBS3b MOJIOXKEHHUsS deMeHTa B Ilepmoanueckoil cucteme C pacrpeesieHueM
AJIEKTPOHOB TI0 YHEPTCTHUYCCKUM YPOBHSM, IMOAYPOBHSIM U OPOUTAISIM aTOMOB IEPBLIX YETHIPEX
MIEPUOJIOB;

BBIJICIISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJICMEHTOB M MX COCAMHCHHUN
(KUCIIOTHO-OCHOBHBIX U OKHCITHTEIHLHO-BOCCTAHOBUTEIHHBIX CBOWCTB OKCHUJIOB M THAPOKCHUIOB)
B IIpeJieiaX MaJIbIX MIEPHOJIOB U TJIABHBIX OJTPYIIN C YI€TOM CTPOCHHSI UX aTOMOB;

PacKphIBaTh CMBICT TEOPHH DIICKTPOJIMTHUYECKOW IHCCOIMAlMy, 3akoHa [ecca W ero
CIIEZICTBUH, 3aKOHA JICHCTBYIOIINX Macc, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTH XHMHUYECKOH
peaKIuu, HAIMPaBJICHUS CMEIICHUS XUMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT Pa3IMIHBIX
(bakTopoB;

KJIACCU(UITUPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPraHWYCCKUE BEIICCTBA, XMUMHYCCKHE
peakiuu (10 YMCITY W COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3 (dEKTy, 1Mo
arperaTHOMY COCTOSTHHUIO pPEarceHTOB, 110 HW3MEHEHHWIO CTCICHEW OKHUCIICHUS XHMHYECKUX
AJIEMEHTOB, TI0 0OPATUMOCTH, TI0 YUYAaCTHIO KaTaanu3aTopa);

XapaKkTepu30BaTh (OMHUCHIBaTH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3TMYHBIX
KJIACCOB HEOPTaHUYECKHUX COCTUHEHHH, ITOATBEPK/IAst TO OTMUCAHKUE TPHUMEPAMU MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIONTUX XHMHUCCKHUX PEAKITHIA;

COCTaBJISITh YPAaBHEHUSA: DAJIEKTPOJUTAYECKON NHUCCOLMAUMU KHCIOT, IIEJIOYEd U COJIEH;
MOJIHbIE U COKpAIllEHHbIE YpaBHEHUS peaklMii MOHHOTO OOMEHA; peakUui, MOATBEPKIAOIINX
CYIIECTBOBaHHE FEHETHUECKOM CBSA3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTH MPOILIECCOB THIPOJIHM3a COJIEH MOCPEICTBOM COCTaBJICHUS KPATKUX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUH PEaKIfii, CyIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIICHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

MIpe/ICKa3bIBaTh XapaKTep Cpebl B BOAHBIX PACTBOPax COJEH;

XapaKkTepu30BaTh (OMUCHIBATh) (U3NYECKHE M XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB
(kucmopon, 030H, TpaduT, aiMa3, KpeMHUU, Oop, a3oT, docdop, cepa, XJIop, HATPUH, KaIUH,
MarHuii, Kajiblui, aTIOMUHUM, Kejle30, Me/lb, IUHK, cepeOpo) U 00pa30BaHHBIX UMM CIIOXKHBIX
BEIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (aMMHMAK, XJIOPOBOAOPOI, CEPOBOJIOPOI, OKCHIbI
yraepoaa (I, 1V), kpemuust (1V), azora (I, I, 11, 1V, V) u docdopa (ll, V), cepsur (1V, VI),
CepHHUCTasi, cepHas, a3oTHas, ¢ocdopHas, yronbHas, KpEeMHHEBas KHUCIOTHI, OKCHAbI U
ruapokcu bl MetauioB |A—lA-rpymm, amromunus, meau (11), uaka, sxenesa (11 u 11));

MOSICHATh COCTaB, OTHAEJIbHBbIE CHOCOOBI MOJIyY€HHS M CBONCTBA CIIOKHBIX BEIIECTB
(KucnopoacoaepKalife KUCIOThl XJIOpa, a30TUCTas, OOpHas, yKCyCHasi KUCIOTHI U UX COJIH,
ranorenupl kpemuus (1V) u ¢pocdopa (11 u V), okcnn u ruapokcua xpoma (111), mepmanranar
KaJus;

OTIHCHIBATh POJIb BAKHEHIIINX M3Y4aeMbIX BEIIECTB B MPUPOJHBIX MPOIECCaX, BIUSHUE HA
KUBBIE OpPraHU3Mbl, MPUMEHEHHE B PA3IUYHBIX OTPACISAX IKOHOMHUKHU, HCIOIb30BAHHUE IS
CO3aHUS COBPEMEHHBIX MaTepUaIoB U TEXHOJIOTH;

MPOBOJHUTh PEaKIMK, MOJTBEP)KIAIONINE KAaueCTBEHHBIN COCTaB pPAa3IMYHBIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM MyTEM COJEpIKAIINecs B BOJHBIX PACTBOPAX MOHBI: XJIOPUA-, OpOMU-,
nonua-, cyinbdar-, docdar-, kapOoHaT-, CUIMKAT-, CyIbPUT-, CyIbPHUI-, HUTPAT- U HUTPUT-
WOHBI, THJIPOKCHUI-UOHBI, KAaTHOHBI aMMOHHS, MarHus, KalbllWs, aTIOMHUHHS, kene3a (2+) u
xenes3a (3+), menu (2+), IUHKa;



OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAKHEHIIIMX U3y4aeMbIX BEIECTB B 3aBHCUMOCTH
OT MX COCTaBa U CTPOCHHMS, IPUMEHEHHE BEIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTb
MPOTEKAHUS XUMUYECKUX TPEBpAIICHUN B Pa3IMYHBIX YCIOBHUSX HA OCHOBE PACCMOTPEHHBIX
AJIEMEHTOB XUMHUYECKON KUHETHKHU M TEPMOTMHAMHKH;

BBIUUCIIATH OTHOCUTEIFHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JOJTF0 XUMHYECKOTO 3JIEMEHTa 1Mo (popMysie CoeTMHEHMs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa B COSAMHEHHUH, MOJIIPHYIO KOHIICHTPAIIUIO BEIIECTBA B
pacTBope, HaXOJUTh MPOCTEHITyI0 (HOpPMYJIy BEIIECTBA IO MACCOBBIM WM MOJBHBIM JOJISIM
3JIEMEHTOB, MPOBOJUTH PACUYETHI MO YPAaBHEHHUSIM XMMHUYECKHX PEAKIUH C Y4eTOM HEI0CTaTKa
OJTHOTO W3 pEeareHTOB, MPAKTUYECKOTO BBIXOJA IPOIYKTa, 3HAYCHHS TEIJIOBOTO dddexTa
peaKInu, ONPENENATh COCTaB CMECEH;

coOnronarh mpaBuwia Oe30macHod paboThl B JabOpaTopuM IMPH  HCIOJIb30BAHUU
XAMUYECKON TOCyIbl W OO0OpYHOBaHHS, a TakkKe NpaBWiIa OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKIIUSIMHU BBITTOJTHEHUS JTAOOPATOPHBIX OIMBITOB M MPAKTUISCKUX PadOT I10
MOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMMAKa M YTIJIEKHUCIOTO Ta3a) U PelIeHU0
AKCTIEPUMEHTATBHBIX 3aJ1a4d TI0 TeMaM Kypca, IPeACTaBISATh Pe3ybTaThl SKCIIEpUMEHTa B (hopme
BBIBOJIOB, JOKA3aTENLCTB, IPa(UKOB, TAOIUI] U BBIBISTH SMIHMPHUICCKHAE 3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIC OIEpAIlii MBICITUTEIPHON JEATEIHOCTH (aHaIW3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMATH3alNI0, BBISIBICHUE MPHYUHHO-CIICACTBEHHBIX CBS3EH) IMpH
W3YYCHUH CBOWCTB BEIISCTB W XHMHUYCCKHX PEAKIMi, BJIAJICTh E€CTCCTBCHHO-HAYIHBIMU
MeTOJaMH TOo3HaHHs (HaONroIeHNe, W3MEpPEeHHEe, MOJCITUPOBAHHUE, IKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIH);

MPUMEHATh TMpaBWia O€30MacHOr0 OOpamieHHuss C BENIECTBAMH, HCIOJIb3yeMBbIMUA B
MTOBCETHCBHOM KHM3HH, TpaBHIa MOBEICHHUS B LEISAX COEPEIKEHHS 3M0POBBS M OKPYKArOIIEH
MPHUPOJHON Cpelbl, TOHMMATh BpeA (OMAcCHOCTh) BO3JCHCTBUS Ha JKUBBICE OPraHU3MBI
OTIPE/ICIICHHBIX BEIIECTB, MOSCHATh HA IPUMEPAX CIIOCOOBI YMEHBIICHUS U MPEIOTBPAICHHS X
BPEIIHOTO BO3/ICUCTBUS, 3HAUYCHHE )KUPOB, OCIIKOB, YTIICBOJIOB Ui OPraHU3Ma YEIOBEKa;

WCIIOJIb30BAaTh MOJYYCHHBIE MIPECTABICHHS O chepax MpoPecCUOHATBHON NeITEeTbHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOTHSMHU, KaK OCHOBY Ul MPO(ECCHOHAIBLHON
OPHUEHTAIMH U JJIsl OCO3HAHHOTO BIOOpA XUMHH KaK MPO(UIIBHOTO MPEeaIMETa IPU TPOI0JHKCHUN
00y4eHHS HA YPOBHE CPEIHET0 00IIero oopa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM MPOEKTHO-UCCIICAOBATEILCKOM IEITEITLHOCTH XUMHUYECKON 1
XUMHUKO-3KOJIOTHYECKOW  HANPABJICHHOCTH, MPHOOPECTH  OMBIT  MPOBEICHHS  Y4EOHBIX
UCCIICZIOBaHUI B YCJIIOBUSAX 00Pa30BaTEIIbHBIX OPraHU3allMi, a TaKKe OpraHu3alui (LIEHTPOB)
JOTIOJTHUTEIIBHOTO 00pa30BaHUs JACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U (undgpossbie)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U MPAKTHYECKON 10 2
JESITETFHOCTH YeJIOBEKa
BemectBa 1 xuMu4yeckue
1.2 20 1
peakiuu
Hroro mo pazgeny 30
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3znyx. [lonstue o razax.
2.1 12 1 1
Kucnopon. Oxcupt
Boaopon. Ilonsitue o kucnorax u
2.2 8 1
COJISIX
Bopa. PactBoper. [lousitue 00
2.3 P 14 1 1
OCHOBAHUSX
OCHOBHBIE KJIACCBI
24 16 1 1

HCOPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ

Hroro no paszneny 50

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 10
XUMUYECKnX deMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKHCIIUTEIBHO- 9
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Wroro mo pazueny 19
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




9 KJIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. BemecTBo U XuMnueckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHUH 0 8
' BEII[ECTBE
19 OcHoBHbIE SaKOHOMePHOCTI/I MPOTEKaHUs 14 1 1
XUMHUYECKUX PeaKIni
13 DNEeKTpOIUTHYECKAs TUCCOLUAIUS. 14 1 9
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 36
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO61as XxapakTepUCTUKa XUMUYECKHX 3 1
' anemeHToB VIIA-rpynmel. ["amorenst
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 10
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 12 1
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 13 1 2
KpPEMHUM, UX coeuHeHus. bop
Hroro no paszneny 43




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO6mue croiicTBa METAIOB 10
3.2 Baxueiimme MeTamuibl U X COSTUHCHUS 22 2
Wroro mo pazueny 32
Paznen 4. Xumus u okpy»amomnias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5)
Pazjnen 5. O60061menne 3HaHuii
51 [ToBTOpeHuUe 1 0000IMIEHNE 3HAHMI 10 )
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KkiaccoB
Hroro mo pazgeny 10
PezepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipenmer xumuu. Pose XuMuu B KU3HU 1
YeJloBeKa
5 Tena u BemecrBa. dusnyeckue n 1
XUMHUYECKHE CBOMCTBA BEIIECTB
3 du3nyecKue U XUMUICCKHUE SBIICHUS 1
[ToHsATHE O TEOPETUYECKUX METOIaX
4 MO3HAHMS B €CTECTBCHHBIX HAYyKaX. 1
Hcrounnku xumudeckoi nHGopMaIum
[Ipaktruueckast padota Ne 1 mo teme
5 "[IpaBunia paboThI B TaOOpaTOPUU U MPUEMBI 1 1
oOpareHus ¢ 1abopaTOpHBIM
obopynoBanuem"
UucThle BelecTBa U CMecu 1
CriocoOnl pasneneHus cMmece 1
[IpakTnueckas paborta Ne 2 o Teme
8 "Paznenenne cMeceit (Ha mpUMepe OYMCTKH 1 1
MoBapeHHO# com)"
9 CraproBas tuarHoctuueckas pabora 1 1
10 ATOMBI 1 MOJIEKYJIBI 1
11 XUMHUYECKHUE FIIEMEHTBI 1




IIpocTsle u cnoxxHbIE BenlecTBa. Bemecrsa

12 MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

13 Xumuueckas popmyra. BareHTHOCTh aTOMOB
XUMUYECKUX DJIEMEHTOB

14 3aKOH IIOCTOSIHCTBA COCTaBa BEII[ECTB

15 Ornpezenenre BAJIGHTHOCTH aTOMOB TI0
dhopmynam OMHAPHBIX COETMHEHUM

16 OTHOCHUTENBHAS aTOMHAsT Macca.
OTHOcCUTENbHAA MOJIEKYJIIPHAS. Macca
BrrunciieHuss OTHOCUTEIIBHOW MOJIEKYJISIPHOM

17 MAacChl BEIIECTB, MOJISIPHOW MacChl, MacChl
BEIIIECTB M KOJIMYECTBA BEIIECTBA

18 MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA B
COCIMHEHUU

19 Haxosxnenue npocreiimeit popmyisi
BEILIECTBA 110 MACCOBBIM JOJISIM 3JIEMEHTOB

20 Komuuectso Bemecrsa. Moib

21 B3anMocBs3b KOJIM4YeCTBa, MacChl U YUCia
CTPYKTYPHBIX €JUHUI] BELLIECTBA

22 MonspHas Macca CMECH BEIIECTB

23 MonbHast 10J1s1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUU

24 Haxosxnenue npocreiiiiei hopmyIisl
BEILIECTBA M0 MOJIbHBIM JIOJISIM 3JIEMEHTOB

o5 XUMHUYECKHUE SBJICHUS. XUMHUUECKasl peaKkus

U €€ NIPU3HAKU




26

3aKOoH COXpaHEHHUsI MAacChl BELIECTB

27

AToMHO-MoJIeKyIsipHast Teopus. Ku3Hb u
nestenbHocTh M. B. JIomoHOCOBa

28

XHUMHUYECKUE ypaBHEHMS. THUIIBI XUMUYECKHUX
peakuui

29

Pacu€Thl N0 XUMHUYECKUM ypaBHEHUAM
KOJINYECTBA U MAaCChl HICXOJIHBIX BEILIECTB UJIN
MPOJIYKTOB pEaKUU

30

Brrunciienus no ypaBHEHHSIM XUMHYECKON
pEaKIMN: KOJTMYECTBA BEUIECTBA, MACCHI IO
W3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
pEareHTOB WIN MPOJYKTOB pEaKI1

31

Boznyx — cmecs rasos. [lonsTtue o razax.

32

3akoH ABoraapo. MossipHbIl 00bEM ra3oB

33

Brraucienust 00p€Ma, KOJIMYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJINYECTBY
BeIlleCTBa, 00bEMY

34

OTHOCUTENbHAS IIJIOTHOCTH T'a30B.
Brrunciaennss OTHOCUTEILHOM TNIOTHOCTH
Ia30B.

35

Ornpenenenre OTHOCUTEIIbHOM
MOJIEKYJISIPHOM Macchl ra3000pa3HOTo
BEIIECTBA 10 U3BECTHOM OTHOCHUTEIBHOMN
IUIOTHOCTH

36

BrrunciieHuss OTHOCUTENBHON MOJIEKYJISIPHOM
Macchl ra3a 110 U3BECTHON OTHOCUTEIILHOMN
IJIOTHOCTH

37

OObEMHBIE OTHOIIEHUS Ta30B MPU




XUMHUYCCKUX PCAKIHUAX

38

Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
XUMUYECKON PEeaKLun

39

KI/ICHOpOZ[ — JJICMCHT U IIPOCTOC BCUICCTBO

40

OKCHUIBI

41

CriocoObl mostydeHus: KUCIopo/ia B
J1a00paTOPHUH U MPOMBIIIIIEHHOCTH

42

[IpaxTueckas padota Ne 3 o Teme
"[Tonyuenue u cobrpanue KUCIOpoa,
W3y4YEHUE €ro CBOUCTB"

43

O30H — ayoTpoIHas MoupuKalus
KHCIIOpoJa

44

TennoBoit 3 PexT XuMHIECKO# peakiumu,
TEPMOXUMHUYECKUE YPABHEHHUSI, K30~
SHIOTEPMHUYECKUE PEAKIHH

45

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peakIuu: KOJM4ecTBa BEIIeCTBa, 00BEMA,
MacChl 110 H3BECTHOMY KOJIMYECTBY
BeIlleCTBa, 00bEMY, Macce PeareHTOB WiIn
MPOJAYKTOB PEAKIIHH

46

Kontponsnas padora Ne 2 o teme "Bo3ayx.
Kucnopon. Oxcuapr"

47

BOI[OpOI[ — JJICMCHT U ITPOCTOC
BCH_ICCTBO.CHOCO6H MOJIy4YCHUs BOAOPO/Ja B
na6opaTopHH " NPOMBIIIIICHHOCTHU

48

IIpakTuyeckas padora Ne 4 o reme
"IToryyenue u cobupanue BoJIOpoJa,
W3y4YEHUE ero CBOMCTB"




49

ITonsarue o xuciaorax u coistx. Cocras
KHUCJIOT U COJIEN

50

Beruricienus: 00bEMa, KOJIM4ecTBa BEIIECTBA
rasa I10 U3B€CTHOMY €T'0 KOJIMYECTBY
BEIIECTBA WM 00BEMY

51

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO
XUMHYECKON peaKIuu

52

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKkIyu: KOJMYeCTBa BEIIECTBA, 00BEMA,
MAacChI IO U3BECTHOMY KOJIMYECTBY
BeIleCTBa, 00bEMY, Macce PeareHTOB WIin
MPOJIYKTOB pEaKIUU

53

dusnyeckue coiicTBa Boabl. Boaa B
npupoe

54

AHaJIA3 ¥ CHHTE3 — METOJIbI H3yUYCHHS
cocTaBa BOIBI

55

XHUMHAYECKHE CBOMCTBA BOJEI

56

PaCTBOpH. PaCTBOpI/IMOCTI) BCIIIECTB B BOJAC

57

Haceliiiennbie u HEHACHIIICHHBIE,
KOHLIEHTPUPOBAHHbIE U pa30aBICHHbBIE
pacTBOpHI

58

CriocoOBbl BBIPpAKCHHA KOHLICHTpAaluU
PaCTBOPOB: MacCoBasd A0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA KOHLCHTPAIA

59

IIpakTtuyeckas padora Ne 5 o reme
"[IpuroToBiieHNE PacTBOPOB C OIPENEIEHHON
MacCOBOM J0JIeH PaCTBOPEHHOTO

BelecTsa.lIpurorosienue pacTBopos ¢




OIIPENEIEHHON MOJIIPHOM KOHIICHTPALUEH
pacTBOpEHHOTO BemecTBa"

Brerauncnenns ¢ MCIojb30BaHUEM HOHSITHS

60 «MaccoBasi J0JIsl BELIECTBA B PACTBOPE» 1
BerurcnieHus ¢ MCIOb30BaHUEM MTOHSATHS

61 «MOJIIpHasl KOHLIEHTPaLus pacTBOPEHHOTO 1
BEIIECTBA»

62 Kontponsnas pabora Ne 3 no teme 1
"Bonopon. Bona. PactBopsl. OcHoBanus"

63 Oxkcuapl: cocTaB, Kiaccudukaus, 1
TPUBUAIBHBIC HA3BAHUS

64 [Tony4yeHne u XUMHYECKHE CBOMCTBA OKCHJIOB 1

65 [ToHsTHE O THAPOKCHUIAX — OCHOBAHUSAX H 1
KHCIIOPOICOAEPKAIIUX KHCIOTaX

66 Ouznyeckue U XUMHUYECKHE CBONCTBA KUCIIOT 1

67 [Tonydyenue KkucmoT 1

68 Knaccudukanus ocHoBaHUM 1

69 [[émoum, UX CBOMCTBA U CIIOCOOBI MOJTyUCHUS 1

70 HepactBopumbie ocHOBaHUS, NX CBOMCTBA U 1
CHOCOOBI OJTYyYCHHUS
[Tonsitre 06 aMPOTEPHBIX THAPOKCUIAX:

71 XMUMHYECKHE CBONCTBA U MOJIy4eHUE. 1
[IpuMeHeHne BaXXHENILIUX OCHOBAHUI

79 Couu: cocraB, Ki1accupuKays, 1
TpPUBHUAIbHBIE HA3BAHUS

73 dusnuecKkue 1 XMMHUYECKHe CBOWCTBA COJICH. 1

[Tony4yenue coien




74

['eHernueckas cBsI3bp MEXKY KJacCaMHu
HEOPraHWYECKUX COCIMHEHU

75

[Ipaktudeckas padora Ne 6. Pemmenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
«OCHOBHBIE KIACCHI HCOPTaHNYCCKUX
COCIMHEHUIN»

76

Brrunciienus no ypaBHEHHSIM XUMHYECKON
peaKkIyu: KOJMYeCcTBa BEIIeCTBa, 00BEMA,
MAacChl IO U3BECTHOMY KOJIMYECTBY
BeIleCTBa, 00bEMY, MacCe PeareHTOB Win
MPOJIYKTOB PEaKIUU

77

BI)ILH/IC.]'ICHI/ISI MacCChI nponyKTa peaKHI/II/I 10
HU3BECTHOM Macce OJHOTO U3 UCXOIHEIX
BEIIIECTB, B3ATOTO B BUJIE PACTBOPAa,
COJIEpXKAIIETO OMPeIeIEHHYIO MaCCOBYIO
JIOJTFO pacTBOPEHHOTO BEIECTBA

78

KonTtponbnas padota Ne 4 o reme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

79

IlonaTtue o rpymnmnax CXOAHBbIX 3JICMCHTOB

80

DneMeHTbl, KOTOpble 00pa3yloT aMm(poTepHbIE
OKCHUJbI ¥ TUAPOKCUIBI

81

[lepuoanueckuit 3akoH. OTKpbITHE
[Teproauueckoro 3akoHa

82

[lepuoas! 1 rpynms

83

OcHoBHBIC CBCICHUA O CTPOCHUN aTOMOB

84

CocTaB aTOMHBIX AACP. H30TOnEL.

85

DEeKTPOHBI. DIEKTPOHHAsE OpOUTAIIb

S =Y




DHepreTudyeckue ypoBHU U IOyPOBHU

86 1
aToma; S-, p-, d-opouranu
87 DNEKTPOHHBIC KOH(DUTYPAIIMH U HIEKTPOHHO- 1
rpadudeckue GopMyIibl aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS pajryca
88 aTOMOB XMMHYECKUX JICMCHTOB, 1
METAUTHICCKIX U HEMETAJUTHUECKUX CBOWCTB
10 TPYIIIaM U TIEPHOIaM
H3MeHeHne CBOMCTB COETMHEHUI
89 XAUMHUYECKHX JIEMEHTOB B MTEPHUOIaX U 1
TpyIImax
XapakTeprucTUKa XUMHIECKOTO dJIEMEHTA 110
90 ero noJjioxkeHuto B [leproauueckoii cucreme 1
.. Mengeneena
01 DIEeKTPOOTPUIIATEITBHOCTh XUMHUYECKIX 1
AIIEMEHTOB
92 KoBanenTHas nosisipHas CBs3b 1
93 KoBanentHas HemoJisipHas CBS3b 1
94 HonHas cBs3b 1
95 [IpomexxyTouHas aTTecTaIusI. 1
96 DJIEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI 1
BEIIICCTB
97 Kpucrannmaeckue u amopgHbIe BelecTBa 1
08 THunbl KPUCTATTHUECKUX PEHIETOK U UX 1
XapaKTePUCTUKHU
99 CreneHb OKUCIEHUS 1
100 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1




101 XUMHUYECKUE FIEMEHTBI — OKUCIHUTEIN U 1
BOCCTaHOBHTEIIN
Brrunciienust npocrenied MOJIEKyJIIpHOM
102 (opMyITBI BEIIECTBA 11O U3BECTHBIM 1
MacCOBBIM JIOJISIM DJICMEHTOB
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 Ctpoenue aToMOB 1
[TocnenoBaTenbHOCTD 3aMOTHEHUS
2 AIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIbIX 1
MEepUOIOB
3 Oco0eHHOCTH 3aMOIHEHUS AIEKTPOHHBIX 1
opOuTaseit aToMOB OOJIBIINX NTEPHOJIOB
CreneHb OKUCIIEHUS U BaJIEHTHOCTD 1
Bunnl xumuueckoil cBA3U 1
OOMeHHBIN ¥ TOHOPHO-aKIIENTOPHBIN
5 MEXaHHU3M 00pa30BaHMs KOBAJICHTHON 1
CBs3U. MeXMOJIEKyIsIpHbIe
B3aUMOJIEHCTBUSA
Tunel KPUCTAIIIMYECKUX PEHIETOK,
7 0COOEHHOCTH CTPOCHHUS KPUCTATTHIECKUX 1
pEmETOK
3aBUCHMOCTh CBOMCTB BELIECTBA OT THIA
8 KPUCTAJUTMYECKOU PEIIETKH U BUAA 1
XUMHYECKOH CBS3U
9 Knaccudukarus XuMHUYECKUX peakuii o 1
Pa3IUYHBIM MpPU3HAKAM
10 DHepreTuka XMMHUYECKUX PeaKui. 1

TennoBoit 3¢ dexT XuMHUECKo peakuuu




11

3akou ['ecca u ero cieacrsusa

12

Breraucnenus mo TCPMOXUMHUYCCKOMY
YPaBHEHHIO PEAKIUU: TETIOBOTO 3 dexra
XUMHYECKON PCaKiuu 110 KOJINYCCTBY
BEILECTBA, Macce WIH 00BEMY
MIPOPEAruPOBABIIETO UITH
00pa3oBaBIIETOCS BEIECTBA

13

[ToHATHE O CKOPOCTH XUMHUYECKON
peaKknyy. 3aKOH JEHCTBYIOIUX MacC

14

OHneprus aktuBanuu. llonsaTre o karanuse.
®epmenThl. UHrHOUTOpHI.

15

@akTOpBI, BIUSAIOIINAE HA CKOPOCTh
XUMHUYECKON peaKiuu

16

[ToHaTHE O XUMHYECKOM PaBHOBECHH,
npuniun Jle [larense

17

(DaKTOpBI, BJIHMAOINMUEC HAa COCTOSAHHEC
XHUMHUYECKOT'O paBHOBECHA.
HpOFHO3I/IpOBaHI/IC BO3MOXXHOCTH
IIPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PA3JIMIHBIX YCIIOBUAX

18

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC
pCaKuu

19

Baxxnble okucIuTeIM U BOCCTAHOBUTEIIH.
HepMaHraHaT Kajlausa

20

CsoiicTBa MMPOCTBHIX BCUIECTB — MCTAJJIOB
1 HCEMCTAJJIOB, KUCJIOT U coJieil — B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKUCIIUTEIIBHO-
BOCCTAHOBHUTCJIbHBIX PCAKIIUAX




[Ipaktuyeckas padora Ne 1. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME

21 «OKHCIIATENTHFHO-BOCCTAHOBUTEIIHHBIC
peaKIm»
KonTtponsHas padora Ne 1 mo teme

22 «OCHOBHbBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEAKIIUI»

23 PacTBopeHue kak pU3NKO-XUMUYECKUIT
MPOIIECC

24 DIEKTPOTUTH U HEAIEKTPOIIUTHI

25 Teopust SNEKTPOTUTHUESCKON TUCCOITHAIIAN

26 HNonHoe npousBeieHre BOIbI.
Boaopoanslil nokazarenb

97 DNEeKTPOTUTHIECKAs JUCCOIMAIIHS KUCTIOT,
OCHOBAHHMI U COJICH

28 Peaxkiiuu nonsoro ooMeHa
CBoliCcTBa KMCJIOT, OCHOBAHHH U COJIEH B

29 CBETE MPEACTABJICHHUI 00
ANEKTPOJUTUYECKON JUCCOIHAIIIT

30 KadecTBeHHBIE peakiy Ha HOHBI
[IpakTuueckas pabota Ne 2. Pemenue

31 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
«INEKTPOJIUTHYECKAS TUCCOITUALIHS

32 IM'aaponus coueit

33 HoHHbIe ypaBHEHUS TUIPOIU3a COIei

34 IIpaktuyeckas pabora Ne 3. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/ia4 10 TCMC




«I'maponus coneny

BBI‘-II/ICJICHI/ISI MacCChbI HpOIIyKTa peaKLII/II/I 110
U3BECTHOI Macce OJHOT0 U3 UCXOIHBIX

35 BEIIIECTB, B3TOTO B BUJIC PacTBOPa,
COJZIEPKAIIETO ONPENETEHHYIO
KOHIICHTPAIINIO PACTBOPEHHOTO BEIIECTBA
Kontponsnas padora Ne 2 o teme

36 "DIEeKTPOTUTHICCKAS TUCCOITHAITHS.
XUMHYECKUE PEaKIIUU B pacTBOpax"

37 OO6mras XxapakTepuCTUKa HEMETAILIIOB

38 OO01mmas XxapaKTepUCTHKA TAJIOTCHOB

39 XUMHUYECKUE CBOMCTBA TaJIOT€HOB.
XUMHYECKUE CBOMCTBA XJIOpa

40 XmopoBojopoa. CoJisiHast KHCIIOTa
[Ipaktrueckast pabota Ne 4 o Teme

41 "[Tomyuenne CONSTHOM KUCIIOTHI, U3y4eHUE
e€ cBoicTB"

42 [ToHsiTHE O KUCIOPOICOICPKAIIUX
KHCJIOTaX XJI0pa U UX COJISIX
Bbrauciienus 1o ypaBHEHUSIM XUMHYECKUX

43 peaKIuii, €CIIM OJMH UX PEarcHTOB JIaH B
M30BITKE

44 Baxxheiinme coeMHEHUS XJI0pa U KX
HAXOXXJICHHE B TIPUPOJIC

45 OOmas xapakTepucTrka sneMeHToB VIA-
TPYIIIBI

46 CTtpoeHue u CBOWCTBA MPOCTOTO BEIIECTBA

CCPBHI. AJ'IJ'IOTpOHHLIe MO)II/I(bI/IKaL[I/II/I CCPBI




CepoBojiopo, cTpoeHHe, (PU3HUECKUE U

41 XUMHUYECKUE CBOMCTBA

48 Oxcunbl cepbl

49 CepHucras KUCJIOTa U €€ COJIH.

50 CepHast KUCIIOTa B €€ COJTU

51 [TpoMBIIITIEHHOE TOTYYEHUE CEPHOM
KHCIIOTHI
Haxosxnenne cepsl 1 e€ COeTMHEHUH B

52 npupojie. XUMHUECKOE 3arps3HEHUE
OKpY)KaroILEen Cpeibl COETUHEHUSIMH CEPbI
Berarcnenuss Macchl IPOAYKTa PEAKIIHH 110

53 M3BECTHON MaccoBO# (00BEMHOM) oITe
(%) ero BBIXOJ1a OT TEOPETUUYCCKU
BO3MOYHOTO
Brruucnenust MaccoBo# (00BEMHOM) 10JTH

54 (%) BBIXOJ1a MPOIYKTA peakuu Mo
M3BeCTHOM Macce (00BEMY) HCXOTHOTO
BEIECTBA U MPOJIYKTa PEaKIuu

55 OO6mras xapakTepucTuka 31eMeHToB VA -
TPYIIIIbI

56 A30T, pacrpocTpaHeHue B IpUpo/IE,
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA

57 AmMMUak, ero (pU3NYECKue 1 XUMUYECKHE
CBOMCTBA

58 Conu aMmMoHUs
IIpakTuyeckas padora Ne 5 o reme

59 "[lony4yeHne aMmMuaka, U3y4eHue ero

CcBOMCTB"




60

Oxcupst azota (1, 11, I, 1V, V)

61

A3zotHcTas kucia0oTa. A30THAs KHUCIIOTA

62

[IpompllIIEHHOE MOJTyYeHUE a30THOM
KHCJIOTBI

63

Hutpatel 1 HuTpuTHL. XUIMHU4YECKOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl
COCIMHEHUSIMH a30Ta

64

®docdop, aIOTPOIHBIE MOAUPUKAITUH
dbocdopa

65

Oxcugst hocdopa (I, V) u pochopnas
KHCJIO0Ta

66

[TonsaTre 0 MUHEpAIBHBIX YIO0OPEHUSX.
3arpsi3HeHHe NPUPOTHBIX BOJIOEMOB
COCTMHEHUSIMU a30Ta u docdopa

67

VYriepon, ero aloTpomHbIe MOAUBUKAIIIT
U CBOMCTBA

68

Oxkcunpl yriaepojaa, ux Gusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUYECKHE
poOJIeMBbI, CBSI3aHHBIE C OKCHUJIOM

yriepona (1V)

69

[IpakTueckue padoTsl Ne 6 o Teme
"[lomyuenue oxcuaa yriepoaa (I1V) u
W3Yy4YEHUE ero CBOUCTB"

70

YronpHasg KUCIOTa U €€ COJIN

71

HepBOHa‘{aJILHLIC MOHATHS 00
OpPraHN4YCCKUX BCHICCTBAX KAK O
COCAMHCHUAX YIiIiepoda

72

[IpupoaHble HCTOYHHUKH YIIIEBOJIOPOIOB U




UX POJIb B OBITY M IPOMBIIIIIEHHOCTH

73

Ilousttue o 6I/IOJ'IOI‘I/I‘~ICCKI/I Ba’XKHbIX
OpPraHu4YCCKUX BCHICCTBAX — JXHUpPaAX,
Oenkax W yriieBoaax

74

Kpemnunid, ero pusndeckne 1 XUMHUECKUE
CBOMCTBA

75

Oxcup xpemuus (1V), kpemHuenas
KHCJIOTA, CUJIUKAThI

76

bop. bopnas kucnora

77

[IpakTnueckas paborta Ne7. Pemienue
IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
«Baxnennine HeMeTaJIbl i UX
COEIMHEHUS

78

Brruucnenust Mmaccobl (00bEMa; H.Y.)
MPOJIyKTa peakiuy Mo JaHHOW Macce
(006BEMY) HCXOTHOTO BEIIECTBA,
COJIEpIKaLIEro ONMpeaeaEHHYI0 MaCCOBYIO
JIOJTIO IpUMECEH

79

KontponsHas padota Ne 3 o teme
«BaxHeime HeMeTauIbl U UX
COCTUHEHUS.

80

OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
DIIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nosoxenus B [ICXD JI.1. MenaeneeBa

81

Mertannst A- u b-rpynn

82

Mertannuyeckas CBSI3b U METaNINYECKas
KpucTajllinueckas peméTKa. 3aBUCHMOCTh
(I)I/ISI/ILIGCKI/IX CBOMCTB METAJIJIOB OT




CTPOCHHA KPUCTAJIJIOB

83 OO0111e XUMHYECKHE CBOMCTBA METAJIIIOB

84 OOm1re cnocoObl MOJTy4eHUsT METAIUIOB,
Metamnyprusi. CriaBbl
DNEeKTPOJIN3 PACIIaBOB M PACTBOPOB COJICH

85 KaK OJIMH M3 CTI0CO00B MOJTYYCHUS
METaJIJIOB

86 BerurcnieHus o ypaBHEHUSM JICKTPOII3a
pacrjiaBoB U paCTBOPOB BEIIECTB

87 [TonsTHE O KOPPO3WH METAILIOB
Brrancaenus coctaBa cMecel ¢

88 WCTIOJIb30BAHUEM PEIICHHS CUCTEM
YpaBHEHUU

89 Pazauanbie TUITHI BEIYHCICHUH 110
YpaBHEHUSAM XUMHUUYECKHUX PEAKITUN

90 Mertambt A-rpynmn. [enounsie MmeTambl

01 Haxoxnenue B npupojae. CBoiicTBa
IEJIOYHBIX METAJIJIOB

92 OKcHIbI M THAPOKCU/IBI HATPUS U KAJIUS

93 IllerouyHO3eMEIbHBIC METAILIBI

94 Bakneiimme coeTMHEHNS KalIbLHS,
CBOMCTBA, MPUMEHEHHUE

95 JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEeHHs
IIpakTtuyeckas padora Ne 8 o reme

96 "JKEcTKOCTh BOABI M METOJIEI €€

ycTpaHEeHUs"




97

AroMUHUI

AmboTepHbIe CBOWCTBA OKCHIA U

%8 TUIPOKCHU/IA ATFOMUHHS

99 OO6mast xapakTepucTuka MeTajiioB b-
rpymi (ITOOOYHBIX TOATPYIIIT)

100 [TepBoHaUATBHBIE TIPECTABICHUS O
KOMITJICKCHBIX COCAMHCHUSIX

101 Mens u cepebpo

102 [IpencraBnenust 06 aMMHUAYHBIX
KOMILJIEKcax cepedpa u Meau

103 [uak

104 AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCUA IUHKA

105 XKeneso

106 Oxkcunpl, TuAPOKCUIBI 1 conr kenesa (1) u
xenesa (1)

107 UyryH u cTajib — CIUIaBhI Kee3a
[Ipaktuueckas padota Ne 9. Permenue

108 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxuneiilue MeTauibl U KX COSIUHEHUSD)
Brruncnenus cocraBa cmeceii ¢

109 WCIOJIb30BAHHUEM PELICHUS CUCTEM
ypaBHEHUH

110 PaznuyHbie TUIBI BEIYKCICHHH 110
YPaBHEHUSM XUMHYECKUX peaKlnui

111 KonTtponrHas padota Ne 4 o teme

«BaxHeumine MeTaljIbl U UX COCIUHEHUS




112

Be3omnacHoe ucrioabpb30BaHue BEMIECTB U
XUMUYECKUX PEaKIHii B OBITY

113

HoBsie maTepuraibl 1 TEXHOJIOTUH.
[TpuHIUIIBI «3€TEHON XUMUM

114

XuMUs U 3J0pOBbE

115

XUMHYECKOE 3arpsi3HEHUE OKpYXKaroIIei
cpensl. [loHsTHE O IpEENTBbHO TOMYCTUMOM
koHueHTpauuu Bemiects (1K)

116

DKoJioru4eckue npoOieMbl, CBI3aHHBIE C
COEIMHEHUSIMH YIJIepo/a, a30Ta, Cephl,
TSOKETBIX MeTauIoB. Pos Xxumun B
peIIeHNH YKOJIOTHIECKUX TPoOIIeM

117

[Tepuonnueckuii 3akoH u [lepuoanueckas
CHCTEMAa XMMHUYECKHUX DJIEMEHTOB B CBETE
TEOPUHU CTPOEHUS aTOMa

118

3aKOHOMEPHOCTH B UBMEHEHHUU CBOWCTB
XMUMHUYECKUX JIEMEHTOB U UX COCAUHEHUN
B [I€PHOJIaX U TPYIIax

119

CtpoeHue BemiecTBa B TBEPIOM, KUJIKOM U
ra3z000pa3HOM COCTOSTHUHU. Buibt
XUMHAYECKOH CBSI3HU

120

Knaccudukanus XuMUuecKuX peakiui 1mo
Pa3IMYHBIM IIPU3HAKAM

121

HpOFHOSI/IpOBaHI/Ie BO3MOXHOCTH
NPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PAa3JIMIHBIX YCIIOBUAX HA OCHOBC
Hpe,[[CTaBJ'IeHI/Iﬁ XHMHUYECKOM KMHETUKU U
TCPMOJUHAMUKHU.




XUMHUYECKUE PEAKIIMU B pACTBOPAX.

122 . 1
I'mpponus coisen
CBolicTBa KMCJIOT, OCHOBAHHUM U COJICH B

123 CBETE TpEJCTaBIICHUI 00 1
AIIEKTPOIUTUYECKON TUCCOITUAIINN

124 OKHUCIUTENFHO-BOCCTAHOBUTEIIEHBIC 1
peakiuu. IIEKTPOIIU3.
[IpakTueckas padorta Ne 10. Pemenune

125 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME 1 1
«XVMHUYECKUE PEAKIIUN»
[IpakTnueckas padorta Ne 11. Pemenune

126 SKCIEPUMEHTAJIbHBIX 33124 10 TeEME 1 1
«MeTaibl, HEeMETAJUTBI U MX COSANHEHHSDY

127 PesepBHbIil ypok 1

128 PesepBHbIil ypok 1

129 PesepBHbIil ypok 1

130 PesepBHbIil ypok 1

131 PesepBHbIil ypok 1

132 PesepBHbIil ypok 1

133 PesepBHblit ypok 1

134 PesepBHblit ypok 1

135 PesepBHblii ypok 1

136 PesepBHblit ypok 1

OBLIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME







MPOBEPSIEMbBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMOBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBePsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTara
1 ITo teme: «IlepBoHaYanbHBIE XUMHUYECKHAE MTOHATHUS»
pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHI: aToM, MOJICKYIa,
XUMUYECKHN D3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOHAS W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJISIpHas Macca,
1.1 MaccoBasi JI0Jii XUMHUUYECKOTO AJIEMEHTAa B COSAMHEHUHU, MOJISIPHBIA 00BEM,
XHUMHYECKas PEaKIus, KIACCHU(PHUKAIUSA PEaKIUil: PEaKINH COCIUHCHUS,
peaKkIuu Pa3lIoKCHUs, pPEaklUW 3aMeElICHUs, peaklud oOMeHa, JK30- H
SHIOTEPMHUUYECKHE pEaKIuu, TeIioBod dddexT peaknuu, pacTBoOp,
MaccoBas JIOJIS BemlecTBa (MPOIEHTHAs KOHIICHTPAIIHs) B pacTBOpE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATHH U
' MPUMEHSTH 3TU NOHATHS IIPU OMMCAHUH BEUIECTB U UX MPEBpallleHU i
13 HCIO0JIb30BaTh XMMHYECKYIO CHMBOJIMKY JUIsl COCTaBIeHUS (GOpMyJ BELIECTB
' U YPAaBHEHUN XUMHUUYECKUX pEeaKIMi
14 PacKpbIBaTh CMBICIT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUsl, 3aKOHa ABOTaApo
1.5 OTIPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIacCU(PUIMPOBATh XUMUYECKHE peakiuu (M0 YHUCIy M  COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
18 BBIUMCIISATH MAaCCOBYIO JOJIO XUMHUYECKOro »3jieMeHTa 1o Qopmye
' COEJIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh €CTECTBEHHOHAyYHbIE METOJbl IO3HAHUS — HAOIIOJCHHE,
' H3MepeHue, MOJeTMPOBAHNE, SKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPTraHUIECKUX BELIECTBY
91 pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUN: OKCHJM, KHCIIOTa,
' OCHOBaHHE, COJIb
59 OTIpENeNATh TMPUHAAJECKHOCTh BEIIECTB K OMpPENeIEHHOMY KIaccy
' COEIMHEHUH 10 GopMyIIam
2.3 KJ1acCU(UIMPOBATh HEOPTAHUUECKUE BEIIECTBA
94 XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHWE CBOICTBA BEIIECTB

PAa3JIMIHBIX KIIACCOB, MOATBEPKAAA ONMHUCAHHUC IMPUMCPAMHU MOJICKYJIAPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUsS XMMHYECKUX IIPEBPALLCHHUI B
Pa3JIMYHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPABUJIAM IIOJIb30BAHMS XUMUYECKOH MOCYI0N U JTa00paTOpPHBIM
o0opynoBaHuEeM, a Takke IpaBwiaM oOOpalleHus C BEUIECTBAMHU B
COOTBETCTBUM C HUHCTPYKUUSMU 110 BBIIOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BogopoJa M KHMCIOPOZA), HMPUTOTOBICHUIO PACTBOPOB C OIPEAEIEHHOM
MAacCOBOW JOJIEH pPaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XMMHMUYECKHUE HKCIEPUMEHTHINIO pPACIO3HABAHUIO PAcTBOPOB WIENOYEH U
KHCJIOT C TIOMOIIBIO MH/AUKATOPOB (JaKkMyc, peHon(Tanent, METHIOPAHK U

Jpyrue)

2.7

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIINu

[To teme: «llepronnuecknii 3akoH u lleproanyeckas cucteMa XUMHUYECKUX
snementoB J[. WM. MenneneeBa. CtpoeHue aroMoB. XHUMHUYECKAs CBA3b.
OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIII

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATHI: SApO aroma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTailb, pauyc aToMa, XUuMUYecKas
CBSI3b, HOJISIpHAs u HEToJIsIpHast KOBAJICHTHasI CBS3b,
JIEKTPOOTPUIIATEIBHOCTh, MOHHAS CBfA3b, MOH, KATHOH, AaHUOH, CTENEHb
OKHCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKHUE DJICMCHTHI

3.3

ONHCBIBATh W XapaKTepu3oBaTh TaONM4HYIO Qopmy [leproanueckoit
CHCTEMBbl ~XMMHUYECKHX JJICMEHTOB: pa3inyarh TOHATHS  «TJIaBHAs
noarpymnma (Arpynmna)» u «nobouynas noarpynna (brpymma)y, «Mamsiey» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpeiBaTh  cMmbica  [lepuommueckoro 3akona J[.M. MenzeneeBa:
JEMOHCTPUPOBaTh TMOHUMAHUE MEPHUOJUYECKON 3aBHCUMOCTH CBOMNCTB
XMUMHYECKUX PJIEMEHTOB OT UX MoJioxkeHus B [lepuoanyeckoii cucrteme

3.5

COOTHOCHTB 0603Ha‘ICHI/I$I, KOTOPBIC UMCHOTCS B Ta6J'II/II_Ie «Hepnozu/lqecxaﬂ
CUCTEMAa XHUMHYCCKUX JJICMCHTOB I[I/I MengeneeBa» ¢ 4YHCIOBBIMHU
XapPaKTCPUCTUKAMHU CTPOCHHUS AaTOMOB XHMHYCCKHUX 3JICMCHTOB (COCTaB n
3apsaa  dapa, o6mee YUCJIO  JJICKTPOHOBH  pacCHpCACICHUC HX II0
QJICKTPOHHBIM CJ'IOHM)

3.6

ONpCACIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

OnpChACiIsITb  BUJ XHMHUYECKOH  CBS3H (KOBaJ'IeHTHaH n I/IOHHaH)B
HCOPraHUYCCKUX COCIUHCHUAX

9 KJIACC




Kox
MPOBEPAEMOro
pe3yJbTara

1

HPOBepﬂeMBIe NpeaAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’lBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30B3HI/Iﬂ

IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKus»

1.1

pacKpbhIBaTb  CMBICI  OCHOBHBIX  XMMHYECKHUX TIOHSTHH:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJCKTPOJIMTUYECKAS TUCCOLIUALINS, PEAKITTU
MOHHOTO OOMEHA, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIC U
HEoOpaTHMbBIE  PEAKIMH, OKHUCIIUTSIPHOBOCCTAHOBUTEIIBHBIE PEaKIIUH,
OKUCITUTENb, BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBJICHUE, AJUIOTPOIIHUS,
aM(poTepHOCTh, XUMUUYECKAs CBS3b (KOBaJIEHTHAs, MOHHAS, METAJUTMUECKasl),
KpUCTAJUTMYECKasi PeméTka, CIuIaBbl, CKOPOCTh XUMUUYECKOU peaKkiuu

1.2

WIUTIOCTPUPOBATHL  B3aMMOCBA3b OCHOBHBIX XMMHYCCKHX MOHATUH W
MNPUMCHATH O3TU TOHATUA MPHU OITMCAaHNUU BEIICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITh  YPAaBHEHUS  DJEKTPOJIUTHYECKONH AMCCOLMAIMM  KHUCIOT,
LIEJI0YEH U COJIEH, TOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIM MOHHOIO
oOMeHa

1.4

pacKpbhIBaTh  CYIIHOCTh  OKHCJIHTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIIHil
MOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHUX pPeaKIHii

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOMN pEeaKIINu

Ilo Temam: «Hemertamiel W UX CcOeOWMHEHUs» U «MeTamibl W UX
COEIMHEHU S

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIME MW Crenu(uueckrne XUMHUYECKUE
CBOWMCTBA TMPOCTHIX W CJOXKHBIX BEIIECTB, TOATBEPXKIAsl OIHCAHHE
MpUMEpPaMH MOJICKYJSIPHBIX W HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHX PEaKIUii

2.2

COCTABJIAATb YpaBHCHUA peaKuHﬁ, MNOATBCPKAAOIINUX CYIIECTBOBAHHE
TeHETHYECKOH CBSA3H MECXKAY BEIICCTBAMU PAa3/IMYHBIX KJIaCCOB

2.3

IIPpOrHO3HUpPOBATb CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT HX CTPOCHMU,
BO3MOXHOCTH IIPOTCKAaHUA XHUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3IMUYHBIX
YCIOBHUAX

2.4

CJICZIOBATh MPABUJIAM I10JIb30BAHMS XUMUYECKOH MOCYI0N U J1a00paTOPHBIM
o0OpyJIOBaHMEM, a TakKe IMpaBWiiaM oOOpalleHus C BEUIECTBAMH B
COOTBETCTBUU C HHCTPYKIUSMH 1O  BBITIOJIHEHUIO  J1a0OPAaTOPHBIX
XUMUYECKHUX OTIBITOB IO TIOJIYYCHHIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaKa M yriaeKucioro rasa)

2.5

MIPOBOJIUTH PEaKIMH, OATBEPKIAI0IINE KaUeCTBEHHbII COCTAaB PAa3IMYHbIX
BEIIECTB: PACIO3HABATH OMNBITHBIM MNYTEM XJIOpUA-, OpOMUA, HOIUL,
kapOoHat, ¢ocdar, cunMkar, cyabpar, THIPOKCHAUOHBI, KATHOHBI
aMMOHUS, HOHBl H3YyYEHHBIX METaNIOB, HPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIECTB

ITo Teme: «XuMHSA U OKpYXKaroIlas Cpeiar»

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX MTOHSTHM: HI[K BCIICCTBA,




KOPpO3Hs METAIIJIOB

3.2

MPUMEHSATH OCHOBHBIE ONIEPAI[H MBICIUTEILHON JEATEIFHOCTH — aHAJN3 U
CUHTE3, CpaBHEHHUE, 0000IICHHEe, CUCTEMATH3AIINIO, BBISIBIICHUE TPHUYUHHO-
CIICZICTBEHHBIX CBS3€H — JUIS M3Y4EHUS CBOMCTB BEIIECTB U XUMHUYECKHUX
peaknmii; ecTeCTBEHHOHAy4YHBIE METOJbl TMO3HAaHWUS — HaOJIIo/eHue,
U3MEpEHHUE, MOAECITUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIM U MBICIICHHBIN )




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘-IaJII)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XvuMuuM B KU3HU 4YelOBEeKa. XUMHU B CUCTEME HayK. Tema u
BemiecTBa. Ou3nyeckre CBOKWCTBA BEIIECTB. ATPeraTHOE COCTOSIHUE BEIIECTB

1.2

ITonsgarue o METOJaX ITIO3HaAHUA B XHMHU. YucTeie BeIieCTBa W CMCCH. CrocoOsbl
pa3aeieHus: cMecen

1.3

ATOMBI U MOJEKYJIbl. XUMHUECKUE 371€MEHTbl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U cioxkHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMMYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSHCTBA COCTaBa BemecTB. OTHOcHUTenbHass aToMHas Macca. OTHOCHUTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast A0Sl XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KonnuecTBo BeniectBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA, MACChl U
YuCia CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérbl 1o QopMyraM XHUMHUYECKHUX
COEeIUHEHNN

1.6

®U3NYECKUE U XUMHUYECKUE SABJICHUA. XUMHUYECKash peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kitaccudukanus XuMuaecKux
peakiuii (CoeTuHEHNs, Pa3IoKEHUs, 3aMEIICHHs, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW MOCYAOH, C MpaBUiIaMu
paboThl B JabopaTopuu U MpuéMaMu oOpalieHus ¢ J1adbopaTOpHbIM 000PYyAOBaHUEM,
W3yueHHe M ONKcaHue (PU3NYECKUX CBOWMCTB OOpa3lOB HEOPraHHMUYECKHX BEIIECTB,
HaOmroieHue (u3ndyeckux (IUIaBJICHHE BOCKA, TasHUE JIbJla, PACTUPaHUE caxapa B
CTYNKE, KUIICHHE ¥ KOHJCHCAIUs BOJABI) M XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJMBAaHUE MEIHOHM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHUCIIOTOH) SIBJICHUH,
HAOJIOJIGHUE H  ONHMCAHUE TMPHU3HAKOB MPOTCKAHHMS XMMHUYCCKHX  PEaKIHid
(pasnoxeHue caxapa, B3aUMOJICHCTBUE CEPHOH KHUCIOTHI C XJIOPHIOM Oapwus,
pasnoxxkenue tuapokcuna memu(ll) mpu HarpeBaHWM, B3aMMOJCHCTBHE XKele3a C
pactBopom comu meau(ll), mzyuenue cmocoboB pasneneHus cMmecedt (C MOMOIIBIO
Maruura,  (QWIbTPOBAaHWE,  BBIIAPUBAHWE, JUCTHUIALHUSA,  Xpomarorpadus),
MPOBEJICHUE OYHMCTKU TMOBAPEHHON CONHM, HAOMIOJIEHHE M OMHUCaHHWE pPe3yIbTaToOB
MPOBEJICHUSI OTbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/aHUe
MoJenei MOJIeKy (I1apoCTeP>KHEBBIX)

Baxwueiiune MNpEACTAaBUTCIIN HCOPTIraHNYCCKNUX BCIICCTB

2.1

Bozayx — cmech razoB. CocTtaB Bo3ayxa. Kucinopoa — ajeMeHT U IpOCTOE BEILECTBO.
Haxosxnenue kucinopo/ia B pupoje, pusnueckue 1 XMMUYeCKHe CBOMCTBA (peakiiu
ropenusi). Oxcunsl. Ilpumenenne kucnopona. CriocoObl MOMY4YEHHUS KUCIOPOAA B
nabopaTopu M TpOMbIIIIeHHOCTH. KpyroBopoT kucioposaa B mpuponae. O30H —




AIIOTPONHAS MOIU(PUKAIMS KHCIOPOIa

2.2

TennoBo#t 3((eKT XUMHUUECKON peakiuy, TEPMOXMMUYECKHE YpaBHEHUS, DK30- U
SHAOTEPMHUUECKUE peakuuu. TOIIMBO: Yrojdb W METaH. 3arpsi3HEHUE BO3/1yXa,
yCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pylIeHHEe 030HOBOTO CIIOS

2.3

Bomopox — sneMeHT M mpocToe BemiecTBO. HaxokIeHue BOIOpoIa B TPHPOJE,
(1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC CBOfICTBa, IMPUMCHCHHUC, CII0COOBI MMOJIy4YCHUA. KucmoTer n
coim

24

MonsipHblii 006EM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®usnueckue cBoicTBa BoAbl. Boma xak pactBopurens. PactBopbl. HacelienHsle u
HEHACBHIICHHBIE PacTBOPHI. PacTBOpUMOCTH BemecTs B BoJe. MaccoBass 1oJist
BEIIIECTBA B pacTBOpe. XUMHUYECKHE cBOoWcTBa Bojbl. OcHOBaHus. Posib pacTBOpoB B
NpUpOJIE M B JKU3HM ueroBeka. KpyroBopor Bojabl B mpupoje. 3arpsizHEHue
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neoprannyeckux coeauHeHuit. Oxcunpl. Knaccuduxaims oxcuaos:
coyieoOpa3ymomnire (OCHOBHbIE, KHCIOTHbIE, amM(pOTEepHbIE) U HeCoIe00pa3yroIIre.
Homenknarypa okcuoB. @u3ndeckue 1 XMMUYECKHE CBOMCTBA OKCHIOB. [lonydyenue
OKCHUJIOB

2.7

OcHoBanus. Knaccupukanus ocHoBaHM: MIETOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PU3WYECKUE U XHUMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tosnydyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukarmust kucnor. Homenknmatypa kucior. Pusmyeckue u
XUMHWYECKHE CBOMCTBAa KUCIOT. Psgn axktuBHoctH MeTaiwioB H.H. bBekerosa.
[Tonydenue KUCIoT

2.9

Comu. Homenknatypa coJieid. @Du3MYECKHE U XUMHYECKHME CBOMCTBA COJIEH.
[Tonydenue coneit

2.10

I'enernueckas cBI3b MCXKAY Kl1aCCaMH HCOPraHUYCCKUX COCI[PIHCHHFI

211

XUMHUYECKUH JKCIIEPUMEHT: Ka4eCTBEHHOE OIpPEICICHUE COJCPKAHUS KUCIOpPOJa B
BO3/yXe, MOJy4eHHe, cOOMpaHue, pacro3HaBaHWE M U3yYCHHE CBOWMCTB KUCIIOPOJA,
HaOJII0/ICHUE B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHSI BOSHUKHOBEHUS U
MpeKpaleHus: ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHIOB M OIHCAHUE
WX CBOWCTB, MOJIydCHHE, COOMpaHKE, PACIIO3HABAHNE U M3y4YCHUE CBOWCTB BOAOPOA
(ropenue), B3ammojelicTBue Bojgopona ¢ okcuaoMm  meau(ll)  (Bo3amokHO
WCIIOJIb30BaHUE BHICOMATEPUAIIOB), HAOIOACHNE 00pa3IOB BEIIECTB KOIMYecTBOM 1
MOJIb, HCCJICJJOBAHUE OCOOCHHOCTEH DPACTBOPECHHUsS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTHIO, TPUTOTOBJIICHHE PACTBOPOB C OMpPENeIEHHONM MaccoBOHM JoJeit
pacTBOPEHHOTO BEIIECTBAa, B3aWMOJEWUCTBHME BOJBl C MeTallaMH (HATpHEM U
KanpIiueM) (BO3MOXHO HCIIOJIb30BaHHE BUJICOMATEPHUATIOB), ONpEAeTICHIE PAaCTBOPOB
KHCIIOT H IIeJOoYel ¢ TMOMOIIBI0 HWHIMKATOPOB, HCCIEIOBAHUE OOpasIoB
HEOPraHMYECKUX BEIEeCTB PA3IMYHBIX KJIACCOB, HAOIIOJCHHWE W3MEHEHHUS OKPACKH
WHIMKATOPOB B PAacTBOpPAxX KHUCIOT M IIeNOoYed, M3yuyeHUE B3aUMOACUCTBUS OKCHIA
memu(ll) ¢ pacTBOopoM CepHOW KHUCIOTBI, KHUCIOT C METaUIaMH, pEeaKIui
HEWUTpanu3alluy, TMOJyYeHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO




MeTajla JIPYyruM M3 pacTBOpPa COJM, PELIECHUE DKCIIEPMMCHTAIBHBIX 3a7a4 II0 TEME
«BaxHenmue Kiaccbl HEOPraHM4ECKUX COCIUHEHUN

IIepnoanueckuit 3axkoH u [leproaudeckas cucteMa XUMUYECKUX diemeHToB [1.1.
MemnneneeBa. CtpoeHue aToMoOB. XuMH4ueckasi CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIE PEAKIIUN

3.1

[lepBble MOMBITKM KIacCH(PUKAIMH XHUMHYECKHX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX D3JEMEHTOB (ILEJIOYHBbIE M ILEJIOYHO3EMEIbHbIE METAJUIbl, T'aJIOTEHBI,
WHEPTHBIE Tasbl). OJEMEHTH, KOTOphle OO0Opa3yloT aM(pOTEepHBIE OKCUIBl H
TUAPOKCHUJIBI

3.2

Ilepnognueckuit 3akoH. llepuogmyeckas cucrema xumudeckux snemeHToB J[.H.
MenneneeBa. KopotkomepuoaHass u anuHHOTNIeproaHas ¢opmel [lepuoaudeckoit
cucteMbl xummyeckux onemeHtoB J.M. MenneneeBa. Ilepuoael u  rpynimsl.
@uU3NYECKUI CMBICII NOPAIKOBOIO HOMEpPa, HOMEPOB IIEPUO/IA U IPYIIIIBI JIEMEHTA

3.3

Crpoenne artomoB. CocraB aToMHbIX sjaep. W3oromsl. Onekrtponsl. CTpoeHHe
ANIEKTPOHHBIX 000JI04YEK aTOMOB MepBbIX 20 XUMHUUECKUX 31eMeHToB [leprnoanueckoit
cuctemMbl [[.MI. MenneneeBa. XapakTepuCTHKa XHMHYECKOTO 3JEMEHTa II0 €ro
noJioxxenuto B [lepuoanueckoit cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHUSA pa)myca aTOMOB XUMHUYCCKUX JJICMCHTOB,
MCTAINIMYCCKUX WU HEMCTAIININYCCKUX CBOI>'ICTB 110 rpynnaM 158 HepnonaM. 3HaquHe
[Tepuoanueckoro 3akoHa U Ilepuoauyeckoil CUCTEMBI XMMUYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U ipakTuku. /.M. MenaeneeB — yu€HbI U TpakIaHUH

3.5

Xumuyeckass  cBsi3b.  KoBaneHTHas  (mossipHass M HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenbp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchbl
OKHCJIEHUS U BOccTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUATEIIN

3.7

XUMUYECKUI SKCIIEPUMEHT: U3ydyeHHEe 00pa3lioB BEIECTB METANIOB U HEMETAaJIOB,
B3aUMO/ICHCTBUE TUAPOKCUA [IMHKA C PACTBOPAMH KHUCIJIOT M IIEI0Yei, MpoBeacHHE
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHA
(ropeHue, peakluu pa3ioKeHHs, COSAUHEHU )

9 KJIACC

Kox
1

IIpoBepsieMbIii 3JI€MEHT COAECPKAHUS

BemectBo 1 xuMHu4eckas pcaKkuus. HOBTOpeHI/IC

1.1

[lepuonnueckuii 3akoH. llepuoamyeckas cucremMa XumMuyeckux dneMeHToB J[.H.
MenpgeneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJIUSL, KAIBIUA U UX COCITUHEHUN B
COOTBETCTBUHU C IOJIO)KEHHEM JJIEMEHTOB B Ilepuoauyeckoil cuctemMe U CTPOCHUEM
MX aTOMOB

1.2

CTpOeHI/Ie BEIIECTBA: BUALl XUMHUYECKON CBSI3U. THIIBI KpUCTATNINYCCKUX peIJ_IéTOK,




3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOM PEIIETKH U BHIA
XUMUYecKoi cBs3u. Knaccupukamus M HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB
(MexTyHapoHas ¥ TpUBUAJIbHAS). XUMUYECKUE CBONMCTBA BEIIECTB, OTHOCSIIUXCA K
pa3IMYHBIM  KjaccaM  HEOPraHWYECKUX COCIUHEHHUM, TIEHEeTHYeCKas  CBs3b
HEOPraHUYECKHUX BEIECTB

1.3

Knaccupukamuss XMMHYECKHX PEAKIHUW 0 Pa3IMYHBIM MpU3HAKaM ([0 YHCITYy U
COCTaBy YYacCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo n3MeHeHHIO
CTETICHEH OKHCJICHUS XHMHUYECKHUX D3JIEMEHTOB, IO OOpPaTHMOCTH, IO YYacCTHIO
KaTajau3aTopa). JK30- U 3HJIOTEPMUYECKHE PEaKLUU, TEPMOXUMHUYECKUE ypaBHEHHUS.
[ToHATHE O CKOPOCTH XUMHUYECKON pEAKIUN

1.4

[lonsitTne 00 oOpaTMMBIX M HEOOpPaTUMBIX XHMHUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX W TE€TepOreHHBIX peakuusx. [loHsTHE O XMMHMUYECKOM pPaBHOBECHHU.
@akToppl, BIUSIOUIME HAa CKOPOCTh XHMHUYECKOW peakuMH U TOJOKEHUE
XMMHUYECKOTO PaBHOBECHUS

1.5

OKUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIE p€aKknuu, BJ'ICKTPOHHI)II\/'I OajlaHC OKHUCIIUTEILHO-
BOCCTAHOBUTEIIBHOM  pPEAKIUH. CocraBieHrue  ypaBHEHHH  OKHUCIHUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C HUCIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OaaHca

1.6

Teopust ANEKTPOIUTUYECKON TUCCOLMALMU. OJEKTPOJIUTBI W HEDJIEKTPOJIMTHI.
KatnoHnpl, annoHel. MexaHu3M JIUCCOLMAIIMM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
xumudeckor cBsi3u. Crenenp auccommanuu. CUIbHBIE W CIA0bIe AJICKTPOJIUTHI.
Peakiiun nonHoro oomMeHa. Y ClioBHsI TPOTEKaHUS PEaKInii HOHHOTO OOMEHa, MOJTHBIC
U COKpalIEHHbIE MOHHBIEC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHUH U COJICH
B CBETC TMPEICTABICHUNA 00 DSIEKTPOJMTHUECKOW aucconmanuu. KadecTBeHHBIC
peakuuu Ha noHsbl. [loHsAITHE O THAPOIU3E COoJieH

1.7

XUMHUYECKUH SKCIIEPUMCHT. O3HAKOMIICHHUE C MOJCIIIMU KPUCTAIIIMYCCKUX peH_IéTOK
HCOPraHM4CCKUX BEIICCTB — MCTAJIJIOB U HEMETAJIJIOB (Fpa(bI/ITa u aJ'IMaSa), CJIOKHBIX
BCIIICCTB (X.]'IOpI/II[a HanI/IH); HCCIICA0BAHHUE 3aBUCHUMOCTH CKOPOCTH XUMHWYECKOH
pEaKkiuu oT BO3I[CI>10TBPIH Pa3INIHbIX (baKTOPOB; HCCICA0BAHUE DJICKTPOIIPOBOJHOCTH
PacTBOPOB BCHIECTB, IpoLecca JUuCConrauu KHUCIIOT, H.[GJ'IO“ICﬁ H coJeH (BOSMO)KHO
HCIIOJIB30BAHHC BI/II[COMaTepI/IaJ'IOB); IMPOBCACHUE OIIBITOB, HIJIIOCTPHPYIOIIUX
IIpU3HAKU IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTO 0OMeHa (o6pa30BaHHe OcCaaKa, BbIACICHHC
rasa, O6p2130BaHI/IC BOI[BI); OIIBITOB, WJUIIOCTPUPYIOIIHUX HNPUMEPBI OKUCIUTCIILHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, p€aKuun pPasIoKCHUA, COG,Z[I/IHCHI/U{);
PacCiio3HaBaHUC HCOPIraHMYCCKUX BCIICCTB C ITOMOIIBIO KaYCCTBCHHBIX pCaKHI/Iﬁ Ha
HOHBI; PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

O6ma51 XapaKTCpUCTHUKa T'aJIOTCHOB. Oco0eHHOCTH CTPOCHUSA ATOMOB, XapPaKTCPHLIC
CTCIICHU OKHCIJICHHA. CTpOCHI/Ie nu (1)1/13qu01<1/16 CBOICTBaA IMPOCTBIX BCHICCTB —
raJloreHoB. XHMHYECKHE CBOMCTBa Ha ImpumMepe XJjopa (BBaHMOﬂeﬁCTBHC C
MeTallilaMH, HEMCTaJlJIaMH, H_IeJIO‘laMI/I). XJ'IOpOBO)IOpO,Z[. ConsHas KHUCJI0Ta,
XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHUC. I[eﬁCTBHC XJIoOpa U XJIOpOoBOAOPOda
Ha OpraHu3M 4YCJIOBCKA. Baxwueiimue XJIOPUABI U UX HAXOKACHUEC B IPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpymnmel. OCOOEHHOCTH CTPOSHHS aTOMOB,




XapakTepHble cTeneHu okucieHus. CtpoeHne W (U3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U Cepbl. AJJIOTPONHBIE MOAU(UKAIIMY KHUCIOPOJa U CEpBI.
Xumuueckue cBoiicTBa cepbl. CepoBOOPO, CTpoeHHUE, (PU3MUECKHE U XUMUYECKUE
CBOICTBA. OKCI/II[LI CCPBbI KaK NPCACTABUTCIIN KUCIIOTHBIX OKCUIOB. CepHa;{ KHCJIOTa,
¢bu3nveckue U XUMUYECKHe CBOMCTBA (OOIIME KaK MPEICTaBUTENs Kilacca KUCIOT U
CHCIII/I(i)I/I‘-IGCKI/IG). XUMHUYeCKHe peakuuy, JeKamnue B OCHOBC IIPOMBIINIJIICHHOIO
cnocoba moiy4deHusi cepHoil KucioTel. [lpumenennme. Comm CepHOl KHCIOTHI,
KaueCcTBeHHasi peakius Ha cyiabdar-uoH. Haxoxaenuwe cepbl m €€ coeqUHEHUN B
npupoae. XUMHUECKOE 3arpsA3HEHHUE OKpYXKAIOLIEH Cpeabl COCAUHEHUSIMH CEpbI
(KUCIOTHBIE  JOXKIM, 3arpsi3HEHUE BO3QyXa M  BOJOEMOB), CIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OO6mas xapakrepucTtuka 3ymeMeHToB VA-Tpynmnbl. OCOOEHHOCTH CTPOEHUs aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIECHUS. A30T, pacpoCTpaHEHHE B MPUPOJE, PU3NUECKHE
U XUMHU4eckue cBoiictBa. KpyroBopot a3ora B npupoje. AMMHaK, ero pu3sndeckue u
XMMHUYECKHE CBOMCTBA, MOJy4YeHHue U npumMeHenne. Conu aMMOHUS, UX (GU3HYECKUE U
XMMHUYECKHUE CBOMCTBa, nmpuMmeHeHue. KauecTBeHHas peakuMss Ha HMOHBI aMMOHUSL
A30THas KuCloTa, €€ mojydyeHue, pusndeckue u XuMU4eckue cBoicTBa (00Imume Kak
IpeICTaBUTEN Kiacca KUCIOT M cnenuduueckue). Vcnonp3oBaHue HUTPATOB M
coJiel aMMOHMSI B KaueCTBE MHHEpaIbHBIX yAOOpeHHi. XUMHUYECKOe 3arpsi3HEeHHe
OKpY)Xarollle cpeibl COEOUHEHHSIMH a30Ta (KUCIIOTHBIE IO, 3arpsi3HEHHe
BO3/yXa, IIOYBBI U BOJOEMOB)

2.4

®docdop, amnorponHsie Momudukanuu Gochopa, GUNMUECKHE U XUMHUYECKHE
cBorictBa. Oxcua ¢ocdopa(V) u dochopHas kucinora, GU3NISCKHE U XUMHUIECCKUE
CBO¥icTBa, mosydeHue. Vcmonb3oBanue QocdaroB B KauecTBe MHUHEPATBHBIX
ynoOpeHuit

2.5

OOmiast xapakrepructuka 31eMeHToB |VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTCINICHW OKHUCICHHS. YTIEpoJ, aUIOTPONHbIE MOIU(HUKALNH,
pacrpocTpaHeHue B TpUpoje, (Pu3HyUecKre W XUMHYECKHE CBOMCTBA. AICOPOIHS.
KpyrosopoT yriaepona B nmpupojae. OKCupl yriiepoaa, ux GU3HUECKUe U XUMHUECKUE
CBOWCTBA, JICHICTBME HAa JKUBBIC OpPraHMU3MBI, IIOJyYCHHE W TPUMEHCHHUE.
DKoJoruveckre mpoOsieMbl, CBsa3aHHble ¢ okcuaoM yriepona(lV); rumotesa
rJ100aTbHOTO MOTEIUICHUS! KJIMMAaTa; MapHUKOBBIN 3¢ ¢dekT. YronbHas KUCIOTa U €&
ConmM, WX (U3NYECKUE M XUMHUYECKHE CBOWCTBA, TOJYYCHHUE U TPUMCHCHUE.
KavectBenHasi peakius Ha KapOOHAT-WMOHBI. Vcnosb3oBaHHe KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBITIIICHHOCTH U CEJIbCKOM XO3SHCTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpPraHMYCCKUX BCHICCTBAX KaK O COCAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAaHOJI, I'NIMICPUH, YKCYCHAasd KI/ICJIOTa).
Hx cocTtaB u XMMHUYECKOE CTPOCHUC. IToHsTHE 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX:
KHUpax, 6CJ'IKaX, YrjieBo4ax — U UX pOJIK B JXKU3HU YCJIIOBCKA. MaTepI/IaJ'IBHOC CIANHCTBO
OpPraHU4vYC€CKUX U HCOPTAHNUICCKUX COCIUHEHMI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJY4YEHHWE U TPUMEHEHHE.
Coenunenus kpemMHus B npupoje. Obuue npenctasieHus o0 okcuae kpemuus(1V) u
KpeMHHMEBOH kuciore. CuiIMKaTel, HUX HCIOJIb30BaHHE B OBITY, MEIUIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIIJ_II/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBI: KepaMI/IKa, CTCKIIO,
IeMeHT, OeroH, keme3o0eToH. [Ipobrembl  Ge30MacHOrO0  MCHOJIB30BAHUS
CTpOI/ITeHBHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3L0B HEOPraHMUECKHUX BEIECTB, CBOMCTB
COJISHOM KHCJOThI; NPOBEACHHE KAuyeCTBEHHBIX pEakIUil Ha XJIOPHUJI-UOHBI U
HaOJIO/IeHUEe TPU3HAKOB HMX MPOTEKAHMS; OMBITHI, OTpakaloulue (QHU3MUECKUue |
XMMHMUYECKHUE CBOICTBA TaJIOTEHOB U MX COEJUHEHHUH (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpPHAJIOB); O3HAKOMJIEHHE C o0OpaslaMu XJIOPUIOB (TAJOTEHHUIOB);
03HaKOMJIEHHE C o0Opa3lamMu cepbl U €€ COCAMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATepHasoB); HaOMIOJeHUE Tpoliecca OOyTiMBaHUS caxapa IMOJ JIeHCTBHEM
KOHUEHTPUPOBAHHOM  CEpPHOM  KHCIOTHI; HM3YYEHHE  XUMHUYECKHUX  CBOMCTB
pa30aBieHHON CEpHOI KHUCIIOTHI, IPOBEACHUE KAYECTBEHHOW peakIUu Ha cyab(ar-
WOH W HaOmo/ieHue MpHu3HaKa e€ MpOTEeKaHWs; O3HAKOMJIEHHE C (U3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HUX COEAUHEHUH (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMAaTepHasoB), obpasmamMu a30THBIX M (PochOpHBIX ymOOpeHHid; MOTydeHUE,
coOupaHue, pacro3HaBaHHE€ U M3y4eHHE CBOMCTB aMMHakKa; IpPOBEJIECHUE
KauyeCTBEHHBIX peaklUii Ha MOH aMMOHHS U (pochaT-UOH U W3ydeHUE MPU3HAKOB UX
MIPOTEKAHHUs, B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MENIbIO
(BO3MOXHO HCTOJIb30BAHUE BHJICOMATEPHAIIOB); HU3y4CHHE MoIenen
KPUCTAJUTMYECKUX PEmIETOK anmasza, rpadura, GQymiepeHa; O3HAKOMIICGHHE C
MPOLIECCOM  aJCOPOIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTrasa; MOJydyeHHE, cOOMpaHHe, pacliO3HaBaHWE M H3ydeHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBEJCHHWE KAaYeCTBEHHBIX peakiuil Ha kapOoHaT- U
CHJIMKAT-HOHBI U N3y4EHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHHE C MPOIyKIIUEn
CHWJIMKaTHOM MPOMBIIIJICHHOCTH; PpEHICHHE SKCIEPUMEHTAIbHBIX 3ajady [0 TeMe
«Baxuneiiue HeMeTauIbl U UX COSAUHEHUSD)

Merannsl 1 ux COCINHCHUA

3.1

OO0mrast xapakTEepPUCTHKAa XUMHYECKHX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU HX
noJioxxkenus B [lepuoandeckoi cucreMe xumuyeckux siementoB .M. MenneneeBa u
cTpoenusi atoMoB. CTpoeHHe MeTauioB. MeTraumueckas CBs3b W MeTajuIMuecKas
KpHUCTa/UIMYECKas PeIIETKa. DICKTPOXUMUYECKUHN Psijl HAIPSHKEHUH METAJIJIOB

3.2

Ousnyeckue M XUMHYECKHE CBOMcTBa MeTamioB. OOmue crocoObl MOTy4YeHUS
MeTtaioB. [loHsATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE CIOCOOBI 3alUTHl UX OT
koppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH

3.3

H_[eJ'IO‘IHLIe MCTAJJIbI: IIOJIOXKCHHE B HepHOHquCKOﬁ CUCTCEMEC XHUMHUYCCKHX
OJICMCHTOB Z[I/I MeHI[eJIeeBa; CTPOCHHUEC HUX AaTOMOB; HAXOXIACHHUC B IIPUPOJEC.
dusznyeckue U XUMHYECKHUE CBOMCTBa (Ha IpuUMEpPE HATpUA U KaJ'II/ISI). OKCI/II[BI u
TUAPOKCHUABI HATPHUA U KaJIUA. HpI/IMeHCHI/IC IIEIOYHBIX METAIJIOB M UX COCOUHEHUIN

3.4

[llerouyHO3EMENBHBIE METAJUIBI MAarHUM U KaJIbLUHK: MOJIOKEeHHE B llepuomuyeckoi
cucreme xuMuueckux dneMeHtoB J[M. MenneneeBa; cTpoeHHe HX aTOMOB;
HAaXOXJEHUE B Ipupojae. PU3NYeCcKue U XMMHUUYECKUE CBOMCTBA MAarHus U KaJbLIMs.
Baxneiimue coequHeHUs Kanbliusg (OKCUA, THAPOKCUA, coyn). JKECTKOCTh BOIBI H




crocoOsbl €€ yCcTpaHeHus

3.5

Antomunuil: nonoxenue B Ilepuoguueckoii cucreme Xxumudeckux anemeHTos J[.M.
MenjeneeBa; CTpO€HHE aTOMa; HaXxOKJACHUE B Ipupoe. PU3nUecKue U XUMUYECKUE
CBO¥cTBa aMOMUHHA. AM(OTEPHBIE CBOWCTBA OKCHIA ¥ THAPOKCHIA ATFOMUHUS

3.6

Kene3o: mnosoxenue B Ilepmogumyeckoil cucremMe XuUMHYECKHUX 3ieMeHToB J[.H.
MenzeneeBa; cTpoeHHE aTOMa; HAXOKJeHUE B Ipupojie. Pu3nyecKkue U XUMHYECKUE
cBoiicTBa xxene3a. Oxcupl, ruapokcuasl u conu xeneza(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJY4ECHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3laMi METAJJIOB U CILIABOB, MX
(u3MYECKUMHU CBOMCTBAMU; U3YUYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOKHO
HCI0JIb30BAHNE BUJICOMATEPHAIIOB), 0COOEHHOCTEN B3aMMOJEHCTBHS OKCHUJIA KaIbIUs
U HaTpusi C BOAOM (BO3MOXHO HCHOJIb30BAaHUE BUJICOMATEPUANIOB); HMCCIIEIOBAaHUE
CBOMCTB >KECTKOM BOJBI; TMpoIlecca TOPEHHS jKejle3a B KHUCIOpojae (BO3MOKHO
HCI0JIb30BAHNE BUAECOMATEPUAJIOB); MPU3HAKOB MMPOTEKAHNUS KaYECTBEHHBIX peaKuil
Ha MOHBI (MarHus, KaJblUs, aTfOMUHHS, IUHKa, xene3a(ll) u xemnesa(lll), meau(ll);
HaOJI0/IEeHUE U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS MIJIAMEHH MOHAMU HATPUS, KaIus
U Kaiplug (BO3MOXHO HCIOJIb30BaHHE BHJAEOMATepUaloOB); HCCIEIOBaHUE
aM(pOTEepHBIX CBOWCTB THUIPOKCHJA AQTIOMHUHUS W TUAPOKCUIA LMHKA; pPELIECHUE
SKCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BajkHelne MeTamibl U UX COeAMHEHUS»

XUMUS 1 OKpYXarolas cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. BeniectBa u Marepualibl B OBCEIHEBHOM KU3HU
YyenoBeka. XUMHs M 3[I0pOBbe. bezonmacHoe MCHOIb30BaHUE BEIIECTB M XUMHYECKUX
peaknuii B ObITy. [lepBast mOMOIIb TPU XUMHYECKUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI 3KOJIOTUYECKOM TpaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKpYKarouen
cpenbl IIJIK. Ponp xumum B pemieHHUM 3KoJIoTHYecKuX mpoosieM. [IpupomHbie
HUCTOYHUKU YIJIEBOJOPOAOB (Yrojb, HOPUPOIHBIA ra3, HE(PTb), NPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U POMBILIUIEHHOCTH

4.3

XUMUYECKUN OKCHEPUMEHT: H3y4eHHE OO0pa3loB MaTepuasioB (CTEKIJIO, CIUIABbI
METaJJIOB, MOJUMEPHBIE MAaTEPUATIBI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0mero oopazopanus Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJICHUH NPUPOJbI, MOHUMaHHE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XHMHYECKON Hayku Kak o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OO0Iel KyJabTyphl W MPaKTUYECKOU
NeSITEIbHOCTH YeJIOBEKa B YCIIOBUAX COBPEMEHHOI'O 00IIECTBA; TOHUMaHUE
MeCTa XMMUHU CPEAU IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHbIX METOJAaxX IO3HAHUS, B TOM YHUCJIE HKCIEPUMEHTAIBbHBIX U
TEOPETUYECKUX METOJIaX MCCIAEAOBAHUS BEUIECTB M M3YYEHHS] XUMUUYECKUX
peaKIuii; yMeHHe UCTI0JIb30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHHS aTOMOB
U MOJIEKYJ

1.3

0 chepax mpodecCHOHATBHONU MACSITEIBPHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH  Ha  JIOCTH)KCHUSIX
XUMUYECKON HAyKH, YTO IMMO3BOJUT OOYYAIONIUMCS PacCMATPUBATh XUMHIO
Kak chepy cBoeil Oymymied mpodecCHOHATBHON NeATEeILHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHHU Kak MPOQWIBHOTO MpeAMeTa Mpu Iepexojie Ha
YPOBEHB CpelHero o0Iero oopa3oBaHus

Brnanenue cucremMoil XMMHUYECKUX 3HAHUN U YMEHUE MPUMEHATH CUCTEMY
XMUMHUYECKUX 3HAHUHM, KOTOpask BKJIIOYAET:

2.1

Ba)KHEHIIINE XUMHYECKUE MMOHATUS: XUMUUYECKUHN JIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, MPOCTOE M CIJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOIHOPOIHAS
CMECh, OTHOCHUTEIIbHbIE aTOMHAasi U MOJIEKYJSpHAasT MAacchl, KOJHMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBIA 00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJb (CpelHsis), XUMUYECKasl peaklus, PeaKkiuu COeIUHEHHS,
peaKIuy pa3iokKEeHUs, PeakIMU 3aMelICHUs, peaKuu OoOMeHa, TerIoBOM
a¢deKT peakuuu, 3K30- U YHAOTEPMUUYECKUE PEAKIMH, PacTBOP, MaccoBas
JIOJISi XUMUYECKOTO 2JIEMEHTa B COAMHEHUHU, MAaCCOBAasl JIOJS U MPOILICHTHAs
KOHIIEHTpAllUsl BEIIECTBA B PACTBOpE, SIAPO aTOMa, 3JCKTPOHHBIM Ccon
aToma, aroMHas opOuTamb, pagUyc aroma, BaJIEHTHOCTb, CTEIEHb
OKUCIICHUs, XUMHYECKasi CBs3b, DSJIEKTPOOTPULATENBHOCTh, MOJISIPHAS W
HEMOJISIPHAsE KOBAJIEHTHAsl CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTAJUTMUeCKass  pemérka  (aToMHas, HWOHHAasg,  MeTaJuInyeckKas,
MOJIEKYNIIpHAsi), WOH, KATHOH, AaHWUOH, OJIIEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPOJNIUTAYECKAST ~ JTUCCOLMAIMS,  PEaKIUM  HOHHOTO  OOMEHa,
OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIE peakiu, OKHUCIIUTETh u
BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, HJIEKTPOJIU3, XUMHUECKOE




paBHOBECHE, 00paTUMbIC M HEOOpATUMBIC PEAKIIUU, CKOPOCTh XUMUYCCKOU
peakuuu, katanuszartop, [IJIK, koppo3us MeTaioB, CriaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XUMHUHU: 3aKOH COXpPAHEHUS  MAacChl,
nepuoanueckuid 3akoH [[.M. MeHneneeBa, 3aKOH TNOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS
AIEKTPOJUTUYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOLIEH:

3.1

yMEHUE MPaBUIBLHO HCIOJB30BaTh M3yUYEHHBIE BEIECTBA U Marepuaibl (B
TOM YHCJIE MHUHEPAJIbHBIE YAOOPEHHS, METAUIbI W CIUIaBbl, MPOIYKTHI
nepepaboTKH MPUPOAHBIX UCTOYHHKOB YIIIEBOJIOPOIOB (YIJis, TIPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3SMCTBE, HA MPOU3BOJICTBE U MMOHUMAHKE
3HAUEHUsS JKUPOB, OEJIKOB, YIJIEBOJOB JUIl OpraHHM3Ma 4YelloBeKa; yMEHHE
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XUMHUUYECKUX MPOIECCOB HA OPraHu3M
YeJI0BEKA U OKPYKAIOIYIO PUPOIHYIO Cpeny

3.2

YMEHHME UHTErpUPOBaTh XMMHUECKHE 3HAHUS CO 3HAHUSAMU JAPYrUX YUeOHBIX
MpEAMETOB

3.3

HaJuuyue ombITa padoThl C pa3IMYHBIMU HCTOYHHUKAMHM HMH(OpPMAIUH IO
XMMHM  (HaydyHas W  HAy4YHO-TIOMYJsipHas  JIUTepaTypa,  CIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OIEHMBaTh HMHGPOpPMAIMIO O BEIIeCTBaX, HX
MPEBPALEHUSAX U MPAKTUYECKOM MPUMEHEHUH U YMEHHE HCIIOJIb30BaTh €€
JUIS pelieHus yueOHO-T03HABaTEeNbHbIX 3a/1a4

Brnanenne ocHoBaMM TMOHSTHHHOTO armapaTa ¥ CHMBOJHMYECKOTO S3bIKa
XUMHUHU Ui COCTaBJICHUS (OPMYIT HEOPraHMYECKUX BEIIECTB, YpaBHEHHIA
XUMHUYECKUX PEaKIuii; ocHOBaMHu xumudeckoi HomeHKIaTypsl (IUPAC wu
TPUBUAIILHOM)

YMmenue oObSICHATH CBSA3b MOJIOKEHUS eMenTa B [lepuoanueckoii cucreme
C UHUCJIOBBIMH  XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHMHUUECKUX
JJIEMEHTOB (CocTaB H  3apsia  sAapa, o0Illee YHCIO 3JIEKTPOHOB),
pacrpefieieHueM DJIEKTPOHOB TI0 JHEPreTUYEeCKHM YpPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS M KAJIbLIHS

Hpe,[[CTaBJ'ICHI/Ie (¢} HepI/IO,HI/I‘IGCKOﬁ 3aBHCUMOCTH CBOMCTB XHMHWYECKHX
3JICMCHTOB (pazmyc aToMma, BJ'IeKTpOOTpI/II_IaTeHBHOCTL), IpOCTBIX H
CJIOXKHBIX BECIICCTB OT ITOJIOKCHHA 3JICMCHTOB B Hepnozu/lqecxoﬁ CUCTCEMC (B
MaJIbIX TIEpUOJAaX U TJIAaBHBIX noz[rpynnax) U SBJICKTPOHHOTO CTPOCHUA
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKUEC IJICMCHTHI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUYCCKHEC PCaKIINU




YMeHue onpenearh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BH/JI XUMHUYECKOU CBSI3U M THUIT KPUCTAILTMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PACTBOpPAX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTEIh H BOCCTAHOBHTEIT
9 YMeHue xapakTepru3oBaTh (pU3NUecKre U XUMHYECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOJOPOJ, rpaduT, aiMas, KpEMHHH,
9.1 a3oT, docdop, cepa, XJIOp, HATPHUH, KA, MATHUH, KaIBIHHA, aTFOMUHUH,
KEJe30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJa, aMMHUaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHUIIBI U TUAPOKCUABI MeTawioB |-IIA
9.2 rpynm, antomunus, meau (1), nunka, sxenesa (Il u 111), oxkcnast yrnepona (Il
' u V), kpemuus (1V), azora u ¢ocdopa (Il u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30TuCTas, a30THasd, ¢ocdopHas, yroJybHadi,
KpEMHHEBast KICJIOTa U UX COJIH )
MIPOTHO3UPOBATH M XapaKTEPU30BaTh CBOMCTBA BEIIESCTB B 3aBUCHMOCTH OT
9.3 WX COCTaBa WM CTPOCHUS, NMPUMEHCHHE BEIISCTB B 3aBHCHMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TPOTEKAHUS XHUMHYCCKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUIX
10 YMeHue cocTaBisTh MOJEKYISIPHbIE U MOHHBIE YPAaBHEHHsSI peakiui, B TOM
17 (o) (<H
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMHYECKUE CBOMCTBA HM3YyYEHHBIX KJIaccoB (TPYII)
' HEOPraHMYECKUX BEILEeCTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIUUCIIATH (IPOBOANUTH PaCU€Thl):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCcCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a3oB
114 M0 ypaBHEHHUSM XMMHUYECKUX PEaKIUNd U HAXOJIUTh KOJIMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIaMH HAyYHOTO TO3HaHUA (HaONoJeHne, H3MEpPEHHeE,
121 SKCMIEPUMEHT, MOJICIIUPOBAHKE) MPU H3YYCHHUU BEIIECTB UM XUMHUYECKHX
' SIBIICHUN; yMeHue chopMynnpoBaTh MpoOIeMy M TMPEATOXKUTh MYyTH €&
pelieHus
12.2 0e3o0macHO# paboOThl ¢ XUMUYECKHMH BEIIECTBAMU, XUMHUUECKON MOCYION U

1a00paTOpPHBIM 000PYIOBAHUEM




12.3

MpaBWIaMH 0€30TMacHOTO OOpaileHus C BEIIECTBAMHU, UCIOIb3YEeMBIMU B
MOBCEIHEBHOW KW3HW, TNPAaBWJIAMHU TIOBEICHUS B IENAX cOepereHus
310pOBbSl M OKPYXKAlOWIEW NPUPOJHOM Cpedbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3/ECUCTBUSI HA JKUBbIE OPraHU3MbI ONPEEIEHHBIX BEIECTB,
CIOCOOOB YMEHBIIICHUS U TIPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS

13

Hanmuamne IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYHICCTBJICHUSA
CICAYIOMUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4Y€HUE U ONHMCAHME (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XUMHYECKHUMH SIBJICHUSMU; OIIBITBHI, WILTIOCTPHPYIOIIHE
MPU3HAKU IPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCO00B pa3JieNieHus cMecel

13.3

MIOJIy4E€HUE KUCIOPOJa M U3Yy4CHHE €r0 CBOMCTB; IOJIY4YEHHE BOJAOpOJA U
U3Y4YEHHE €r0 CBOMCTB; IOJY4YEHHE YIJIEKHCIOIO ra3a U H3Y4YEHHE €TI0
CBOWCTB; ITOJy4E€HNE aMMHAKa U U3YYECHHUE €0 CBOWCTB

13.4

IIPUTOTOBJIEHUE  pPAacTBOPOB €  ONPENENEHHOM  MaccoBOM  JoJei
PacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHEe HHAMKATOpPOB (JlakMyca, MeTWiIopaHka U ¢eHondTanenHa)
TUISL ONIPEICIICHNSI XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT M IIEI0YeH

13.6

HCCIIeIOBAaHUE U ONHMCAaHWE CBOMCTB HEOPraHWYCCKUX BEIISCTB Pa3IMUHBIX
KJIaCCOB; HM3y4YCHHE B3aUMOJICHCTBUS KHUCIOT C MeETaJUIaMH, OKCHIAMH
METaJUIOB, PAaCTBOPHMBIMH M HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJIydeHHE HEPACTBOPHMBIX OCHOBAaHWI; BBITECHEHHE OJHOTO MeTajia
IpYrUM W3 pacTBOpa COJH; HCCIeJ0BaHHEe aM(OTEpHBIX CBOWCTB
THJIPOKCUIIOB ATFOMUHUS U IITHKA

13.7

pelieHne SKCIEepPUMEHTANBHBIX 3afad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTUHEHUN»; «DJEKTPOJMTHYECKAs JHUCCOIHALINS;
«Baxxnennne HeMeTaluIbl M UX COCIHMHEHUM»; «BakHeHIIIe MeTaluIbl U UX
COEIMHEHU

13.8

XUMUYECKHE 3KCIIEPUMEHTHI, WUTFOCTPHPYIOIINE TPU3HAKU TPOTEKAHUS
peaknuii HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUI-, HOAUM-, cylbdat-, docdat-,
KapOOHAT-, CHIIMKAT-aHUOHbI, THIPOKCHJI-UOHBI, KATHOHBl aMMOHHWS,
MarHus, KaJbIUs, aTOMUHHSI, >keneza (2+) um kemeza (3+), memu (2+),
IIUHKA

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH OMIIMPHUYCCKHUC
3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATb CBA3U MCKAY PCaIbHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKUMU
ABJICHUAMU MW IIpOoHCCCaMH, IMPOUCXOIAINIMMU B MAKpO- U MHUKPOMUPC,
OOBSCHATH IIPpUYNHbI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumunueckue 3iaeMeHTBEI. CHMBOJIBI XMMHYECKUX 3JIEMCHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKkoH IIOCTOSAHCTBA coCTtaBa  BCUICCTB. OTtHOCHTEILHAS aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIdpHasA Macca. Maccosas J0JId XUMHYCCKOI'0 DOJIEMCHTaA B
COCAMHECHNN

1.5

KomuuectBo BemectBa. Monb. Mousipuas macca. MousspHblii  00bEM  Ta30B.
BzanmocBsa3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWMHUIL] BEIICCTBA

1.6

DU3NYECKNE U XUMHUYECKUE SABJICHUA. XUMHUYECKas peakius U €€ NMpU3HaKh. 3aKOH
COXpPAHEHUS MacCChl BEIIECTB. XUMHUYECKUE YPaBHEHUS

[Tepnoanueckuit 3axkoH u Ilepuonnueckas cucremMa XMMHYECKMX 31eMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuommueckass cucrema XUMHUYECKHX 3nemeHtoB JI.U.
MenneneeBa. Ilepuonbl u rpynnbl. PU3HYECKUN CMBICT TOPSIKOBOIO HOMEpA,
HOMEPOB NEPUO/Ia U TPYIIIbI dJIEMEHTa

2.2

Crpoenne atomoB. CoctaB aroMHbIX sAnep. WM3otombl. OnexkTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04YEK aTOMOB TepBbIX 20 XuMUUecKux aieMeHToB [lepuoanueckoit
cuctemsl JI.1. MenaeneeBa

2.3

3aKOHOM€pHOCTI/I B H3MCHCHHH CBOMCTB XHMHUYECKHX D3JIEMEHTOB IICPBLIX TpéX
IIEpruoaoB, Kajausi, KaJlbI U1 (paz[I/cha aTOMOB, QJICKTPOOTPULATCIIBHOCTH,
METAINIMYECCKUX N HEMCTAJNIMYCCKHUX CBOﬁCTB) n ux COCI[I/IHGHI/II‘/'I B COOTBCTCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUEM HUX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsi3b.  KoBajeHTHas  (MOJsipHAas W HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATEIPHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas cBsi3b. Mertamunueckas
CBSI3b

3.2

Tuner KpUCTAITNINYCCKUX peH_IéTOK (aTOMHaSI, HOHHas, MeTaJ'IJ'II/ILIeCKaH), 3aBUCUMOCTb
CBOMCTB BEIIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJA XUMHUYECKOH CBA3H

Baxwueiiune NpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemeramner u wux
CO€OUHEHMS. MeTaibl U UX COeIMHEHUS

4.1

Knaccupukanmmss M HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHMH: OKCHIOB
(coneoOpasyroliye: OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U HECOJIeoOpa3yrolIue;
OCHOBaHMH (IIETOYM U HEPACTBOPUMBIE OCHOBAHU); KUCIOT (KUCIOPOJICOAepIKAIIIE
1 6ECKUCIIOPOIHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)




du3znyeckue M XHUMHYECKHE CBOMCTBa IMPOCTBHIX BCUICCTB-HEMCTAJUIOB: BOJ0POAA,

4.2 XJI0pa, KHCIOPOa, cepsl, a30Ta, Gpocdopa, yriepoaa, KpeMHUs
@u3nYeCKUe U XMMHYECKHE CBOMCTBA MPOCTHIX BEILECTB-METAUIOB: JIMTHS, HATpuS,
4.3 Kalusl, MarHus W KajblMs, aJlOMUHUS, JKene3a. OJIEKTPOXUMMUECKUN psij
HaIpsHKEHUH METaJUIOB
44 du3znyeckue M XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COEJUHEHUH HEMETaJJIOB!
' XJIOPOBOJOPOJa, CEPOBOJOPOIa, AMMHUAKA
duznyeckue U XuMU4eckue cBoiicTBa okcuaoB HemeramuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(lV). Ilonydenue oKcHIOB
HEMETaJIJIOB
46 Xumunueckue cBoiictBa okcuaoB: MeramwioB IA-IIIA rpymnn, umnka, menu(ll) u
xenesa(ll, 111). TTonyueHre OKCHIOB METAIIJIOB
XUMHYECKHE CBOMCTBA OCHOBaHMA ¥ aMQOTEPHBIX THUIPOKCUIOB (HaA MpUMEpe
4.7 TUAPOKCUIOB aJTIOMUHUS, Kele3a, IMHKa). [loaydeHne ocHoBaHUN U aM(OTEPHBIX
TUAPOKCHIOB
OO0mue XUMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOJHOHM, CEPOBOJIOPOIHOM,
48 CEpPHHUCTOM, CEpHOHM, a30THOM, ¢ocPopHOH, KpeMHUEBOU, yroiapHOH. Ocobbie
' XUMHUYECKNE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT. [lomydyenue
KHCIIOT
4.9 OO6mue XuMHUIeCKHe CBOMCTBA cpeTHuX coier. [lomydenue coeit
410 [lonmyuenue, cobupaHue, pacrno3HaBaHHE BOJOPOJAA, KHUCIOpPOJa, aMMHUaka,
YTJIEKUCIIOTO Ta3a B JIA00OpaTOpHH
411 [Tonyyenne amMmmaka, CepHOW W a30THOW KHCJIOT B MpoMbIIIIeHHOCTH. OOI1ue
' CHOCOOBI MOJTYYEHHS] METAJIIOB
4.12 | T'enermueckasi CBSI3b MEXY KJIaCCaMU HEOPTraHUUYECKUX COEIUHEHUN
5 XUMHUYECKUE PEAKLIUN
Knaccudukanuss XUMHUYECKUX pEaKIUil MO pPAa3IUYHBIM IpU3HAKAM: MO0 YUCTY H
5.1 COCTaBY yYacCTBYIOIIHMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3D (EKTy, 0 U3MEHEHUIO
CTENEHEH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB
5.9 TermnoBoil »pdeKT XUMUYECKON peakIuu, TEPMOXUMHUYECKUE YpaBHEHHs. DK30- U
' SHIOTEPMHUUECKHE peakuu. TepMOXuMUYecKue ypaBHEHUS
OKHCANTENPHOBOCCTAHOBUTENIbHBIE  peakuuu. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKHUCIICHUSA u BOCCTaHOBJICHUSI. ONEeKTPOHHBIN Oananc
OKUCIIUTEIbHOBOCCTAHOBUTEIILHON PEAKIIUN
54 Teopust snexkTposnTHYECKONW auccounanuu. KaTHOHBI, aHMOHBL. OJEKTPOJIUTHL U
' HEeRNEeKTPOINThl. CuilbHBIE U ci1alOble 1eKTPOIUThl. CTeneHb JUCCOLMAuU
55 Peakiiun mOHHOTO 0OMeHa. Y CIoBUs MPOTEKaHUs peakiii HOHHOro oOMeHa, MOJIHbIE
' U COKpalIEéHHbIE HOHHBIE YPABHEHUS PEAKIUi
6 XUMHS U OKpy’Karolas cpeja
6.1 BemectBa u Marepuansl B MOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe

HUCIIOJIb30BAHHUEC BCIHICCTB M XMMHNYCCKHUX peaKL[I/Iﬁ B J1a6opaTop1/m u 6BITy. HepBaﬂ




IIOMOIIb TP XUMHUYCCKUX 0KOr'aX U OTPABJICHUAX

XUMHYECKOE 3arpsi3HEHUE OKpY)Karolel cpeibl (KUCIOTHBIE IO, 3arpsi3HEHUE
MOYBBI, BO3AyXa M BOJOEMOB), cmocoObl ero mnpenorBpamieHus IlpenenbHas

6.2 nomyctumas — koHueHtpauus BemiectB  (IIJJK). Posip  xumum B peuieHuun
HKOJIOTUYECKUX TPoOIeM. Y CcuiieHne MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO
ciost
[Ipumenenue cepsl, a3oTa, pocopa, yrieposa, KpeMHHUSI U UX COETUHEHUI B ObITY,
MEJUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3diicTBe. llpuMeHeHnue mertannoB u

6.3 CIUTaBOB (CTajb, YYT'YH, JIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH HX
coequHeHui. [loHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT
KOppO3UH

6.4 [IpupoaHble UICTOYHUKH YTIIEBOAOPOJOB (yroJib, IPUPOIHBINA ra3, HEPTh), IPOAYKTHI
uX rnepepadoTku (O€H3MH), X POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHauanbHble MOHATUS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yraepoaa (MeTaH, 3TaH, dTWJIEH, alleTWICH, 3TaHOJ, TJUIEPUH, YKCYCHas KHUCIIOTa).

' [TonsiTne 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAaX: )KMpaX, OelKax, yrieBoJax — M HUX
POJIM B )KM3HU YeJIOBEKa
7 Pacuérsr:

7.1 o popmMynaM XUMHUYECKUX COETMHEHUN

7.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHUSIM




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






