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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMmma 1O XUMHH OCHOBHOro oOmiero oOpa3oBaHus (YriayOnEHHBI YpPOBEHB)
COCTaBlIcHA HAa OCHOBE TpeOOBaHMII K pe3ylIbTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTeilbHOMN
IIpOrpaMMbl OCHOBHOTO oOuiero oOpasoBanus, npexacrasieHHbIXx B ®I'OC OOO, ¢ yuerom
benepanbHON paboyei mporpaMMbl BOCIIUTAHUSI.

[Iporpamma no xuMuu pazpaboTaHa ¢ HENIbI0 OKa3aHUSI METOJHUECKON TIOMOIIH YIUTEIO
B CO3/1aHUM paboueil mporpaMmbl O y4eOHOMY MpEIMETY.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOy4arOIIMXCA CpEACTBAMHU YYEOHOTO TIpeaMeTa, OIpeaessieT
00s13aTeNIbHOE TIPEAMETHOE COJICPIKaHUe, €ro CTPYKTYpPY O pa3liesiaM H TeMaM, paclpeieieHne
Mo  KjaccaM, pEKOMEHIYeMYI0 TIOCIEIOBATEIIbHOCTh HW3YyYeHHsS XUMHUH C  y4eTOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOrO Mpolecca, BO3PACTHBIX
oco0eHHOCTel oOyuaromuxcs. B mporpaMme Mo XMMUU YYUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeaMeTa B pealu3alud TpeOOBaHWH K IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
MPEeIMETHBIM pe3ylnbTaTaM oOydeHHuss W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MTO03HABATEIBHOH JIETETHHOCTH 00YUYaIOMIET0Cs TI0 OCBOCHHIO YIEOHOTO CO/ICPIKaAHMS.

W3yueHne XWMWUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPHEHTHPOBAHO Ha
OOIIEKYThTYPHYIO  TMOJTOTOBKY, HEOOXOIMMYIO JUII  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, Pa3BUTHS WHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH W HMHTEpECOB OOyJaromuxcs, Ha
MPOI0JDKEHHE 00yUeHHUs Ha YPOBHE CPEHETO 001Iero 00pa3oBaHusL.

3HaHUE XUMUH CIIY>KUT OCHOBOH U1 JOPMHUPOBAHUS MUPOBO33PEHUS 00yUJaloIerocs, ero
MIpe/ICTaBICHU 0 MaTepualbHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpMUPYEMBbIE XUMHEH
MIPE/ICTaBJICHMS] O IPEBPAIICHUSIX SHEPTHH U BELIECTB B MPUPOJIE, O MYTIX PEIICHUS ITI00aTbHBIX

npoOjieM  YCTOMYMBOTO  pa3BUTHS ~ YEJIOBEUECTBA  —  CHIPhEBOHM,  DHEPIETHYECKOM,
MPOJOBOJLCTBEHHONW  TIpo0ieM, MpoOJieMbl  DKOJIOTHYECKOM  Oe30macHOCTH,  Mpobiem
3/IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alii BO3MOXHOCTEH s camMopa3BUTus U (OPMHUPOBAHUS
KYJIBTYpPbI JIMYHOCTH 00y4arouuxcs, ux oouei u QyHKINOHAIBHON IpaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 0Oyyaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOW J>KU3HHU, TaK U B
npodeccruoHaIbHON 1eATENbHOCTH,

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBIILICHUS, 3aKJIaIbIBAET OCHOBBI MPEICTaBICHHUM O
€IMHCTBE MPUPOJIBI U YETOBEKA, SBISETCS KIIOYEBBIM 3TAlOM B ()OPMUPOBAHUU €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOYUaIONINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B OJKOJIOTUYECKOE OOpa3oBaHUeE
oOyJaronuxcs.

JlanHble HampaBiieHHs B OOYUYE€HUU XHMHH 00eCHeurBarOTCs CHEIU(PUKON colep:KaHus
MpeaMeTa, KOTOPBIN SBJSETCS MeJaroTnYeckd aJlaiTHPOBAHHBIM OTPaXXEHUEM OIPENICTICHHOTO
JTama pa3BUTUS XUMHH.

YrnyOn€HHBIN Kype XUMHUHA OCHOBHOTO OOIIEro 00pa3oBaHMsl OPUESHTHPOBAH HA OCBOCHHUE
00y4aIoUMUCS CHUCTEMbI MEePBOHAYATHHBIX MOHITHI XUMHH, OCHOB HEOPraHMUYECKON XUMUH,



OCHOBOTIOJIATAIOMINX TPEJICTABICHUNA OOIIel XUMUU ¥ OTICNbHBIX 3HAYUMBIX TOHATHMA
OPraHu4eCKOM XUMHUH.

CtpykTypa cojaepkaHHs MPOrpaMMBbI 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona K e€ miydeHuro. ConepikaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATHH O XHMHYeCKOW peakuuu. OOe 3TH CHCTEMBI
OpraHU30BaHbI 10 TPUHIIUITY MTOCIECAOBATEIFHOTO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETHUYECKHX
MPEJCTaBICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOW TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

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

YUEHUS O CTPOCHHUU aTOMa U XUMUYIECKOH CBSI3U;

MPECTaBICHUN 00 dJEKTPOJUTHUECKON AUCCOLMAIINN BEIIECTB B PaCTBOPAX;

0 XMMHUYECKOW KHHETUKE U TEPMOINHAMUKE.

B oCHOBy TeopeTHYEeCKMX 3HAHWN TIOJIOKEHBI SMITUPHUYSCKU IOJIydEeHHBIC (DAKTHI.
Teopernyeckne 3HaHWS Pa3BHUBAIOTCS TIOCIEIOBAaTENIFHO OT OJHOTO YPOBHS K JPYromMy M
o0ecreunBaroT 00yJaroNIMMCS BO3MOKHOCTh OOBSICHATH U TPOTHO3UPOBATH CBOICTBA, CTPOCHUE
1 00JIACTH MTPAKTHYECKOTO TIPUMEHEHHST N3y9aeMBbIX BEIIIECTB.

OcBoeHue cofep kaHus IPOTPAMMBI IT0 XUMHH ITPOUCXOIUT C HCMIOIB30BAHUEM 3HAHHUN W3
paHee M3yYCHHBIX YUEOHBIX MPEIMETOB: OKPYKAIOUIUNH MHUp, OHOJOTHs, (HU3MKa, MaTeMaTHKa,
reorpadusi, TEXHOJIOTHSI, UCTOPHSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusi MO XUMHH (YriyONEHHBIA ypPOBEHD)
OpUEHTHPOBaHa Ha COXpaHEHHE (YHIAMEHTAJIHHOTO XapakTepa 0O0pa3oBaHWs, CIEIUPUKA
y4eOHOrOo mpeaMera W OO0ECIeYeHHe YCHENTHOro oOOydeHHs Ha CIEIYIOIIEM YpPOBHE
oOpazoBaHusi. B mporpamme mno XUMHUM peaqu3yeTcs pas3BUBAIOUlass W IpaKTHYecKas
HaIpaBJIEHHOCTh OOy4eHHs XuMuH, AuddepeHmanys o0ydeHus, BKIoYaromas npo@uiIbHyo
MOATOTOBKY OOYyYalomMXCsS U TOCJeAylolllee CcaMOOIpeeieHe B BbIOOpe HampaBiIeHUS
00y4eHus B MPOPUIBHBIX Kaccax.

VYriny0néHHoe H3ydeHHEe XUMHUHU CIIOCOOCTBYET peanu3alud 3aaad MpodecCHOHaIbHOU
OpUEHTAIlMM M HaMpaBJICHO Ha IMPEIOCTaBICHHE BO3MOXXHOCTH KaXJ0My OOydaromemycs
MPOSIBUTh CBOU MHTEJUIEKTyaJlbHbIE M TBOPYECKHE CHOCOOHOCTH MpPU H3YYECHUH Y4eOHOTO
npeaMera, HeoOXOoAMMbIE MJIsi MHPOJODKEHHMsT 00pa3oBaHUs W JalibHEHIIEeH TpyAoBOMH
NeSITeIbHOCTH.

[Iporpamma mo xumuu (yriayOnE€HHBI ypOBEHb) IpeqHa3HA4YeHA JUIsl MCIOJb30BaHUS B
0o0pa3oBaTeNbHBIX  OPraHM3alUAX, PEATU3yINMX MporpamMmbl  AudQepeHIupPOBaHHOTO
(yrnyonénHoro, mnpo(dUIBHOTO) H3Yy4EHHsS OTICNbHBIX Yy4YeOHBIX 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 MPAKTUYECKOU IESITENbHOCTH YEJIOBEKa W OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyIbTypbl. 3ajaya y4eOHOTO TMpeaAMeTa COCTOMT B (POPMHUPOBAHUH CHCTEMBI
XUMHYECKUX 3HAHUU — BaKHEHIINX (haKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKECHHIA,
JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKd, B MPHOOIIEHUU K
HAayYHBIM METOJIaM TIO3HAHUS MPU U3YYEHUH BEIIECTB M XUMHUYECKUX peakiuil, GopMupoBaHUH
Y pa3BUTUU TO3HABATEIHHBIX YMEHUHN U CMOCOOOB AEATETHHOCTH U MX MPUMEHEHUU B y4eOHO-
MO3HABATENbHON U yueOHO-HCCIEeI0BATEIbCKON AEATEIbHOCTH, OCBOCHUM MpaBUil 0€3011acHOTO
oOpaleHns ¢ BelECTBAMHU B MIOBCEAHEBHOM KU3HU.



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

N3ydyeHne xuMHUM HaIlpaBJIEHO Ha JIOCTHIKEHUE CIEAYIOLUX LIEIEH:

(hopMHpOBaHKWE HMHTEIUICKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOW K CamMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHHWH, CHOCOOHOW aJanTHpOBAaTHCA K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

(bopMUpOBaHHE CHCTEMBl XMMHUYECKMX 3HAHMHA KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOUH
KapTUHBl MMpA, KaK OCHOBBI JUIsl TIOHUMAHUS XUMHUYECKON CTOPOHBI SIBJIEHUM OKPYXKAlOIIETo
MHpa, OCBOCHHUE S3bIKA HAYKH;

MPUOOIIEHNE 00YyJaIONUXCS K CAMOCTOSITEIBHOM MO3HABATEILHOW U HCCIICIOBATEIIbCKON
NESTebHOCTH, K Hay4YHbIM MeETOJaM I[03HaHus, (OPMUPOBAHME MOTHBAIMM M pa3BUTHE
CIOCOOHOCTEH K M3yYEHHIO XUMUU;

dhopmupoBanue oO0mIei GyHKIIMOHATHPHOM U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOUIEro MHUpa, MCMOJb3YysS 3HAHUS U
OTBIT, TOJYYEHHbIE MpPU M3YyYECHUH XHUMHUH, NPUMEHATh HUX IMpPH pEIIeHHH MpodiaemM B
ITOBCETHEBHOMW KU3HU U TPYJOBOM ACSITEIBHOCTH;

pa3BUTHE y OOYdYalOIIMXCSl HMHTEpeca K M3YyYEHUI0 XUMHHM U cdepaMm JesATeIbHOCTH,
CBS3aHHBIM C XUMHEH, MOTHBAIMsl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIEro Mpoduias u
HaIpPaBJIEHHOCTH JAJIbHEHUIEro 00y4eHus;

OCO3HAHME LEHHOCTH XMMMUYECKHX 3HAHUN B KU3HU YEJOBEKAa, IOBBIIIEHHE YPOBHS
9KOJIOTUYECKOW KYJIBTYPBI, HENPUATHE IEHCTBHUM, MPUHOCIIIMX BpEJ OKPYXKAIOIIEH cpelne u
3JI0pOBBIO JIIOJIEH;

npuoOpereHue oOy4arONIMMUCS OIbITa CaMONO3HAHHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[Hi), HEOOXOAUMBIX JUIsSl pa3JIMYHbBIX BUJOB JAEATEIHHOCTH.

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/IbHBIE XMMUYECKHE MOHATHSA

Xumusi — BakHas 00JacTh €CTECTBO3HAHUS M NPAKTHYECKOHW NESTeIHbHOCTH YeJIOBEKA.
[Ipenmer xumuu. Ponp xumum B JKku3HM uenoBeka. KpaTkue cBeneHuss 00 ucTopuu
BO3HUKHOBEHMS U PA3BUTHUSI XUMHUH. XUMHS B CUCTeMe HayK. Tena u BemiectBa. Ou3nveckue u
XMMHMUYECKHE CBOMCTBA BEUIECTB. ArperaTHble COCTOSIHUA BellecTB. [loHsATHE O TeOpeTHUECKUX U
SMIIMPUYECKUX METOJax II03HAHUS B €CTECTBEHHBbIX Haykax. IlpenctaBieHuss o HaydyHOM
MO3HAHWU Ha SMITMPUYECKOM ypOBHE: HAOIIOICHUE, H3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE,
Bbluncnenue. [lpeacraBieHuss 0 HaydyHOM I[IO3HAHMM Ha TEOPETUYECKOM YpPOBHE: HayudHbIE
(akTel, polieMa, TUIoTe3a, TEOPUsl, 3aKOH.

A3pik xumun. CTOUHUKN XUMUYECKON MHPOPMAIIUH.

[Tonatue o meromax pabOTHI ¢ XUMHYECKMMHU BemiecTBamMu. OOOpyHIOBaHUE MIKOJIBHOM
XUMU4ecKol J1aboparopun. [IpaBuna 6e30macHOro oOpaIeHus ¢ BeIecTBaMu 1 J1abopaToOpHbIM
000pyI0BaHUEM.

Uucrtble BemecTBa M cMecu. l[lpuponHble cMmecu: BO3AyX, MNPUPOAHBIA ra3, HEQTb,
MPUPOJIHBIE BOJIBI, TOPHBIE MOPOJLI W MUHEpaNbl. [IOHATHE O TOMOTEHHBIX M TETEPOTCHHBIX
cmecsx. CriocoObl pa3aenenns cmeceit. O4ncTKa BEIIECTB.

BemectBa M xuMuuyeckue peakuud. ATOMBI U MOJEKYJbl. XUMHYECKHE DIIEMEHTHI.
CHMBOJIBI XUMHYECKUX 3JIeMeHTOB. [IpocThie U cllokKHBIE BemecTBa. MeTaibl U HEMETalIbI.
BemectBa MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO CTPOEHUS.

Xumuueckass ¢dopmymna. BalleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OrpeneneHne BaJEHTHOCTH DJJEMEHTOB 10  (opMynam
OMHApHBIX COENMHEHUN U cocTaBiieHue (opMysl OWMHAPHBIX COEAMHEHWH IO BaJCHTHOCTH
aneMeHTOB. OTHOCUTENbHAs aroMHasi macca. OTHOCHUTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
JI0JIs XUMHUYECKOT0 2JIeMeHTa B coeuHennu. Haxoxaenue npocreiinieil hopMysbl BeliecTBa 1mno
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemiectBa. Mousib. MonsipHas macca. B3aumocBsi3p KoJM4YecTBa, MAacChl U
yuclla CTPYKTYPHBIX €IMHHUIl BemlecTBa. Pacuerbl mo ¢dopMynaM XUMHYECKHX COETUHEHHIA.
Monsipaas macca cMecu BewecTB. MoOJIbHAsE 1071 XMMHYECKOTO 3JEMEHTa B COEIUHEHHUH.
Haxoxpaenue mpocreiimiei GopMyiibl BeIIecTBa M0 MOJIbHBIM JI0JISIM 3JI€MEHTOB.

du3nueckue U XUMHUYECKHE SBJICHHS. XMMHUUYECKas PEeakuus U €€ NPHU3HAKU. Y CIOBHS
MPOTEKAHUSI XUMHUYECKUX PEaKLMil. 3aKOH COXpPaHEHHUsI MAcChl BEIIECTB. ATOMHO-MOJIEKYJIIpHast
teopuss. Xuszup u gedarensHocth M.B. JlomoHocoBa. Xumuueckue ypaBHEHHs. THIIbI
XUMHUYECKUX peakiuil (CoelWHEHHs, pa3oXKeHUs, 3aMmelleHus, oOmena). Pacuersl 1o
XUMHUYECKUM YPABHEHUSM.

DKCHEpUMEHTAIBHOE U3yUYEHUE BEIIECTB U SIBJEHUI. 3HAKOMCTBO C XUMUUYECKOU MOCYI0MH,
c mpaBwiamMu paboTel B Jaboparopud W TpueMaMu oOpamieHus ¢ JabopaTopHBIM
obopynoBanueM. M3ydenune u omnucaHue (U3HMUECKUX CBOUCTB 0Opa3loOB HEOPTaHUYECKUX
BEII[ECTB — METAJNIOB ¥ HeMeTa/uioB. Habmionenne ¢pusnyeckux (MIaBieHUe BOCKa, TasHUE JIb/a,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHHWE MEIHOU MPOBOJIOKH, B3aUMOJEHCTBUE COJBI WM MeJa C COJISTHOW KHUCIOTOM)
aprneHni. O3HakoMJieHMe ¢ oOpasuamu BellecTB KosiudecTBoM 1 Mmonb. Habmiogenue wu
ONMCaHUE MPU3HAKOB MPOTEKAHU XMMHUUECKUX peaKLMil (pa3nokeHue caxapa, B3auMoIeCTBUE
CepHOM KHUCIOTBHI C XJIOPUAOM Oapusi, MOJydyeHHe M pasioxkeHue ruapokcuaa meau (1) mpu



HarpeBaHuHU, B3auMoOJeWcTBUE Xkene3a ¢ pactBopoMm conu menu (Il). M3yuenue cnocoGos
paszneneHuss cMmecedl (C TMOMOIIbI0 MarHurta, (GUIbTpOBaHUE, BBIAPUBAHUE, IUCTUILUISALNSA,
xpomarorpadusi), MpoBeIcHHE OYUCTKU MOBAapeHHOH coiu. HabmrogeHue M onvcaHue ONBITOB,
WUTIOCTPUPYIOIIMUX 3aKOH COXPAHEHUS MACCHhl.

Baskneiiuue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

[IpencraBnenuss o razax. Bo3gyx — cmech razoB. CoctaB Bo3ayxa. 3akOH ABOTajpo.
Mousipublii 00bEM Tra3oB. OTHOcHTENbHasl IUIOTHOCTH Ta3oB. OmpeneneHue OTHOCUTEIbHOMU
MOJIEKYJISIPHON Macchl ra3000pa3HOro BELIECTBA IO M3BECTHOW OTHOCUTENBHON IJIOTHOCTH.
OO0bEMHBIC OTHOIICHUS Ta30B IPU XUMUUYECKUX PEAKITUSIX.

Kucnopon — »snemeHt um mpoctoe BemiecTBo. HaxokneHue kuciopoja B INpPUPOE,
¢u3nyueckue u XMMHYECKHEe CBOMCTBA (peakuuy ropeHus u okucienus). [Ipoueccel okucneHus B
xuBoil mpupoae. Oxcunpl. [lpumenenue kuciopojga. CrocoObl MOJIydeHHUS KHUCIOpOJa B
naboparopuu U mnpombliuieHHOCTH. [loHsATHe o kaTtanusarope. KpyroBopor kucinopoia B
npupose. O30H — ajutoTponHas MoauduKanus kuciaopoaa. O30HOBBIN CIIOHM, €ro 3Hau€HUe AJs
YKUBBIX OpraHu3MoB. Pa3pyiieHne 030HOBOIO CIOs.

TemoBoil 3¢ddekT xXuMHUEeCKONM peakluH, TEePMOXUMHMUYECKHE YpaBHEHUS, 3K30- HU
SHAOTEpMHUUECKUE peakuuu. TorumBo. Mcnonp3oBaHue yrisi U MeTaHa B KayecTBE TOIUIMBA.
3arpsizHeHue Bo3ayxa. [lonsTie o mapHukoBoM 3pdexTe.

Bonopon — »snmemeHT M mpocroe BemecTtBo. HaxokneHue Bomopoda B MpUPOJE,
¢buznyeckue U XuMUYECKHe CBOMCTBA, MPUMEHEHHE, CIOCO0b! nomydeHusd. [lonsaTue o kucmorax
u cojisix. Mcnonb30BaHue BO1Opojia B KaueCcTBE TOILIMBA.

Bopa. ®usnueckue cBoiictBa Boabl. Boga kak pactBoputens. PactBopel. HackiieHHbie u
HEHACBIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemecTB B Boje. PakTopsl, BIMAIOIIKAE Ha
pacTBOPUMOCTh TBEPABIX M Tra3000pa3HbiX BemecTB. CrnocoObl BBIPAKEHUS KOHLEHTPALUU
pacTBOpPOB: MaccoBasi JO0JS PACTBOPEHHOTO BEIIECTBA, MOJIIpHAs KOHUEHTpauus. Poib
pacTBOPOB B IPUPOJE U B )KU3HU YEIIOBEKA.

Xumuyeckue cBoiictBa BoAbl. llonatue o0 ocHoBanusix. Ilonstne 00 uHHAMKATOpax.
KpyroBopoT Boabl B npupoje. 3arpsi3HeHre NpUpOAHbIX BoJA. OXpaHa U OYMCTKA MPUPOIHBIX
BO/I.

Knaccudukanuss neopranmveckux coeauHeHuid. Oxcunpl. Knmaccudukanus OKCHAOB:
cosieoOpasyromue  (OCHOBHBIE,  KHCJIOTHBIC, aMdoTepHbie) U  HecojeoOpa3yroIIue.
MexnayHapoaHass HOMEHKJIATypa OKCUIOB. TpuBHaiIbHbIE Ha3BaHUsS OKCHUIIOB. Duznueckue u
XapaKTepHble XUMHUYECKHE CBOICTBA OKCHUIOB (B3aMMOJCHCTBHE C BOJOH, C KUCIOTaMU U
OCHOBaHUSIMH, C IpYrUMH okcugamu). [lomyyenue okcuaos.

[loHnaTHEe O TUAPOKCHIAX — OCHOBAHUSAX M KHUCIOPOJCOAEpXKAIIMX KHUCIOTaX. KUCIOThI.
Knaccudukanus kucnor. MexayHapoaHas HOMEHKIATypa W TPUBHUAIbHBIC Ha3BaHUS KUCIOT.
Ou3nyecKkue U XUMHUYECKHE CBONCTBA KHUCJIOT (B3aUMOJICHCTBHE C METallaMH, C OKCHUIaMH
METaJJIOB, OCHOBaHUSAMH U cojsimH). Psn aktuBHoctu metamioB H.H. bekerosa. Ilomyuyenue
KUCIIOT. KucnoTsl B pupojie, NpUMEHEHUE BaXKHEHIIINX KUCIIOT.

OcHoBanmsi. Krnaccuduxarusi OCHOBaHMIA: WIETIOYM M HEPACTBOPUMBIE OCHOBAHHUSI.
MexnyHapoaHass HOMEHKIIaTypa OCHOBaHUW. TpuBHanbHbIe Ha3BaHUs OCHOBaHuU. lllenouun, ux
CBOMCTBa (B3aMMOJEHCTBHE C KHUCIOTHBIMH OKCHIAMH, KHUCIOTAMH M COJIIMU) M CIOCOOBI
nonyueHusi. HepacTBopuMble OCHOBaHHWsS, WX CBOWCTBA (B3aMMOJEHCTBHE C KHCIOTaMH) M
criocoObl moyueHus. AmdorepHocts. [loHsTHE 00 aMdoTepHBIX THIpPOKCHUIAX (HA TpUMeEpe
TUAPOKCHUIOB LIMHKA U aFOMHUHUS): XMMUYECKHE CBOMCTBA (B3aMMOJIEHUCTBHE C KUCIOTAMH M
[eJI0YaMH1) U TOJTy4EHHUE.



Conu (cpeaHue, KUCIblE, OCHOBHBIE, J1BOMHBIE). MexlyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuanpHble Ha3BaHUs cojiel. PU3MUECKHUE U XapaKTepHbIE XMMUYECKUE CBOKCTBA HA IIpUMEpe
cpeanux coJtieid. Ilonyuenue conen.

I'enernueckas cBsA3b MEXKIY KJIacCaMM HEOPraHUYECKHUX COCIUHEHUM.

DKCIIEpUMEHTAIBHOE U3YyUEHHE BEILIECTB U SIBICHU:

KOJIMYECTBEHHOE ONPEIEIIEHNE COJIEPKaHUsl KUCIIOPO/ia B BO3/YXE;

[0JIyueHue, cOOMpaHue, paclio3HaBaHUE U U3YYEHHUE CBOMCTB KUCIOPOa;

HaOJIO/IeHUEe B3aUMOJICHCTBHS BEUIECTB C KHCIOPOJAOM W YCJIOBHI BO3HUKHOBEHHUS WU
MIpEKpaICHUsI TOPEHUS;

03HaKOMJIEHHE C 00pa3liaMu OKCUJIOB U ONMCAHUE UX CBOMCTB;

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

B3aMMO,IeiCTBHE Botopoia ¢ okcuaom meau (11);

HccleI0BaHUuE 0COOEHHOCTEN PACTBOPEHUS BEILIECTB C PA3IMYHON pacCTBOPUMOCTHIO;

MIPUTOTOBJIEHUE PACTBOPOB C OIPECIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MOJIIPHOM KOHUEHTPAIMEel pacTBOPEHHOTO
BEIIECTBA;

B3aUMO/ICHCTBUE BOJIBI C METAJIJIaMH (HATPUEM U KaJlbIIEM);

oTIpe/ieNieHUe PacTBOPOB KUCJIOT U LIEI0Yel ¢ TOMOIIbIO MHAUKATOPOB;

uccie0BaHue 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB;

n3ydeHue B3aumozeicTBus okcuma menu (1) ¢ pacTBopoMm cepHOM KHCIIOTHI, KHCIOT C
MEeTaJUIaMH, PEaKIHil HEUTpaIu3aluu;

[IOJy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOIO MeETaula APYTHM H3
pacTBopa coJu;

B3aMMOJICICTBHE TUAPOKCHIA IUHKA C PACTBOPAMM KUCJIOT U LIEN0YEH;

peuieHne SKCIEPUMEHTABHBIX 3aJa4 10 TeMe «OCHOBHBIE KJIACCHI HEOPraHWYECKHUX
COEIUHEHUNY.

Iepuonuveckuii 3akoH u Ilepumoanyeckas cucrema xummu4deckux djementos /. U.
MenpgeieeBa

Crpoenue atoMoB. XuMHu4ueckas CBA3b. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dieMeHToB. [loHsitHe o rpymmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJIOYHBIX U ILIEJIOYHO3EMENIbHBIX MeTajlax, rajioreHax,
WHEPTHBIX (01aropoHbIX) razax. DJIEMEHTHI, KOTOpble 00paszyroT amMdpOTepHBIC OKCHIBI W
TUAPOKCHIBIL.

[lepuognueckuit 3akoH. OtkpeiTHe Ilepumonnueckoro 3akona. Ilepuoanueckas cucrema
xumuueckux sneMmenToB [[. . Menneneesa. KopoTkonepuoanas u ATUHHONEPUOAHAS (HOPMBI
tabnuubl «Ilepuoguueckas cucrema xumudeckux snementoB Jl. . MenneneeBa». [lepuoast u
rpymsbl (A- u b-rpymier).

Crpoenue atomoB. CocTaB aroMHbIX saep. M3oTombl. PagnoakTUBHOCTb. DJEKTPOHBI.
DieKTpOHHAs OpOWTAlb. JHEPreTHYeCKUEe YPOBHH W TMOMYPOBHH aToma: S-, P-, d-opOurtanu.
DNEeKTpPOHHBIE KOH(QUTYpallUd U D3JIEKTpOHHO-Tpaduueckue ¢GopMynbl aToMoB. Du3NyYeCKuit
CMBICII MOPSIAKOBOTO HOMEpa, HOMEpa NepHoja U rpynmsl 3aeMeHTa. CTpoeHHe 3IeKTPOHHBIX
obosouek aromoB TmepBeIXx 20 xumudeckux snemeHToB Ilepmommueckoii cuctemsr JI. U
MenpaeneeBa: pacnpeiesieHUe 3JIEKTPOHOB IO SHEPreTHYECKUM YPOBHSM, MOIYPOBHAM U
op6uTtansam. Gusnveckuii cMmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUUYECKHUX JIE€MEHTOB, METAJUTMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO Ipynnam u nepuojaM. M3MeHeHne KucioTHO-OCHOBHBIX CBOWCTB



COEIMHEHUI XMMHUYECKHX DJIEMEHTOB B IEPUOJAX U Ipymnmnax. XapaKTepUCTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme 1. 1. Menneneesa.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenzaeneeB — ydeHbIN U IpaKJaHUH.

ONEeKTPOOTPULIATENBHOCT ~ XMUMHMUYECKUX  JJIEMEHTOB. XHMHYecKas CBS3b. Buabl
XMUMHMUYECKON CBSI3U: KOBAJIECHTHAs MOJISIPHAsl CBS3b, KOBAJIECHTHAS HEIOJISIPHAs CBSI3b, MOHHAs
CBsA3b. MexaHu3Mbl 00pa30BaHusl KOBAJEHTHON U MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmynbl BemecTB. KaTHOHBI 1 aHHOHBI.

Kpucrannuueckue u amopgHsle BelecTBa. THMNBI KPUCTAIIIMYECKUX DPELIETOK: MOHHAs,
aTOMHas1, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp oxucinenus. OrmnpeneneHue CTENEHEH OKHUCIEHUS AaTOMOB B OMHApHBIX
coenuHeHUsAX. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl okuciaeHUs U
BoccTaHoBieHUs. Oxucinuten U BoccTaHoBUTeNH. (COCTaBlI€HME YpPaBHEHUM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI U pacCTaHOBKAa B HUX KO3((UIMEHTOB METOJI0M
AJIEKTPOHHOTO OajaHca.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIIECTB U SIBJICHUM:

03HaKOMJIEHHE ¢ 00pa3liaMi METalIOB U HEMETaJIOB;

MOJETUPOBAHUE CTPOCHUS MOJIEKYNI MPH MOMOIIU PUCYHKOB, MOJEJIEH, 3IEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

MIPOBEJIEHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, peakiuy pas3IoKeHHs, COCTUHEHN).

Me:knpeaMeTHbIe CBSI3U

Peanuzanus MexXnpeaMeTHBIX CBA3€H MpU U3y4YEHUU XUMHUU B § Kiacce OCYIIECTBISETCS
yepes UCMOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH, IPUHATHIX B
OTJIETIbHBIX €CTECTBEHHBIX HAYKaX.

OO6mume ecTecTBEHHO-HAYYHBIC TMOHATHS: sBJeHUE (TIpoliecc), HaAydHBIM (akT, THUIOTE3a,
TEOpHUs, 3aKOH, aHaJIHN3, CUHTE3, KiIaccu(uKalus, NepruoIuIHOCTh, HAOMI0AeHHE, SKCIIEPUMEHT,
MOJENUpPOBaHUE, U3MEPEHUE, MOJIEIb.

Ousuka: SBICHUS MNPUPOAbI, (GU3UYECKUE SBJICHHS, BEIIECTBO, TeJO, (U3NUecKue
BEJIMYMHBI, €IWHUIBI HU3MepeHus, oO0bEM, Macca, arperatHble COCTOSIHUE BEIIECTBa, aToM,
AJIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJEKYJIa, CTPOEHUE Tra30B, KUAKOCTEH M TBEPIBIX
(KpHCTaJUIMYECKUX) TeJI, HIIEKTPUUECKHM 3aps]l, KOTUYECTBO TEILIOTHI.

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

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

Texnomorusi:  TexHochepa, MTPOUZBOACTBO, XHUMUYECKHE  TEXHOJOTHUH,  ChIPbE,
KOHCTPYKIIUOHHBIE MaTepUabl.

9 KVIACC

BemecTBo M XMMH4YeCKas peaKIus

[ToBTOpeHue u yrinyOneHue 3HaHUI OCHOBHBIX pa3zenoB Kypca 8 kiacca. CrtpoeHue
atomMoB. CBOMCTBa aTOMOB XHUMHYECKHUX 3JEMEHTOB, UX KOJUYECTBEHHbIE U KayECTBEHHbIC
XapaKTEPUCTUKHU (pammyc, ANEKTPOOTPULIATENBHOCTb, JHEPrus MOHU3AIUN).
[TocnenoBatenbHOCTh 3alOTHEHHUS] DIEKTPOHHBIX OpOUTalled aTOMOB MajblX IEPUOJIOB.
OcoOeHHOCTH  3allOJIHEHUsl  DJCKTPOHHBIX  opOuTaneil  aroMoB  OOJNBLIMX  MEPHOIOB.
Ileproguueckasi cucTeMa XMMUYECKUX 3JIEMEHTOB B CBETE NPEJACTABIECHUN O CTPOEHUM aTOMa.
CreneHp OKUCIIEHHs U BaJIEHTHOCTb. [IpencraBieHne o nepuoauveckoi 3aBUCUMOCTH CBOMCTB



XMUMHMUYECKUX  BJIEMEHTOB  (3JIEKTPOOTPULIATENbHOCTb,  OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA, KUCJIOTHO-OCHOBHBIE CBOIICTBA OKCHUJOB U T'MIPOKCHJIOB) OT CTPOEHHMSI aTOMa.

Crpoenue BeuiecTBa. BemiectBa B TBEpAOM, XKUAKOM U ra3000pa3HOM COCTOSIHUU. Byl
XMMUYECKON CBS3HM: MOHHAs, KOBAJCHTHAasl (HEMOJSIpHAsi, MOJsIpHast); OOMEHHBIA M JTOHOPHO-
aKLENTOPHBIM MEXaHU3M 00pa30BaHMs KOBAJIEHTHON CBS3H.

MexmonekyaspHble B3auMOAECUCTBUs (BOJOpOAHAs CBsA3b, cuibl Ban-nep-Baanbca).
Tumel KPpUCTAUIMYECKUX PELIETOK — AaTOMHAsl, MOHHAs, METAUIMYECKas, MOJICKYJspHas — U
0COOEHHOCTH HX CTPOCHHSA. 3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSA3H.

OcCHOBHBIE 3aKOHOMEpPHOCTH IPOTEKAHUS XMMHMUecKux peakuui. Kraccudukanus
XMMHMUYECKUX pEeaKlUUid MO pa3nyHbIM NpHU3HAKaMm (M0 4YHMCIy U COCTaBy YYacTBYIOIIUX B
peakiuu BEUIECTB, M0 TEIIOBOMY 3(DPeKTy, M0 U3MEHEHHUIO CTENEeHEW OKUCICHUS] XUMUYECKUX
AJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTUIO KaTajlu3aTropa, IO arperarHomMy COCTOSTHHUIO
pearupyromux BeIiecTs).

DneMeHTbl XMMUYECKON TePMOJMHAMMKHU. DHEpreTuka XUMHUecKux peakuuil. TernoBoit
3¢deKT XUMHYECKOM peakuuu. DK30- U DHIOTEPMUYECKHE pPEaKIUH, TEPMOXHUMHYECKHE
ypaBHeHUs. 3akoH ['ecca u ero cieacTBrs. Beraucinenns no TepMOXUMHYECKUM YPaBHEHHUSIM.

[IoHATHE O CKOPOCTM XMMHYECKOM pEakUuu. 3aKOH JEHCTBYIOIIMX Macc. DakTopsl,
BIIMSIOIIME HA CKOPOCTh XMMHUYECKOM peaknuu. JHeprus aktuBauuu. [loHATHE 0 KaTamuse.
®epmeHThl. UHrHOUTOPHI.

[lonsitne 00 o0OpaTUMBIX M HEOOPAaTUMBIX XUMHYECKMX peakuusx. I[lonstue o
XMMHYECKOM paBHoBecun, npuHmun Jlelllatenpe. VYcnoBus CMEIIEHHUS XMMHYECKOTO
paBHOBecHs. DaKTOPEIL, BIUAIOINE HA COCTOSIHUE XUMHYECKOTO paBHOBecHs. IIpornozuposanne
BO3MOXXHOCTH TPOTEKaHWs XMMHUYECKHMX IPEBPAILCHUN B Pa3IMYHBIX YCIOBHUAX Ha OCHOBE
IIPECTAaBICHUN 00 N3yYEHHBIX 2JIEMEHTaX XUMUYECKON KUHETUKH U TEPMOJUHAMUKHU.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE  peakuuu.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA XMMUYECKHX 3JIEMEHTOB, 3aBUCUMOCTb OT CTCIICHU OKUCJICHUs. BaykHbIE OKUCIUTENN U
BoccraHoBUTeNH.  [lepmanranar kamus  (xapakrepuctuka). CocTaBieHue  ypaBHEHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C HCIOJB30BAHUEM METOJA DJIEKTPOHHOTO
OanaHca.

OneKTpoauTHYecKas Auccouuanus. XUMUYECKME pPEakIuu B pacTBopax. Teopus
JIEKTPOIMTUYECKOM aucconuanuu. PactBopenue kak Gpusuko-xumuueckuil npouecc. [lonsrue o
rupaTax M KpPUCTAJUIOTMApATax. OJIEKTPOJUTBI M HEMIEKTPOJuThl. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOLMAIMM BELIECTB € PA3JIMYHBIM BUJIOM XUMUYECKOH cBsi3u. CHIIbHBIE U clla0ble
eKTposInThL. CTENEeHb JUCCOLMAalK, KOHCTaHTa aucconnannu. MoHHOe npousBeneHue BOIbI.
BonoponHsiii nokaszarens. MHAMKATOPBI. DJIEKTPOIUTHYECKAs JUCCOLMALINAS KMCIOT, OCHOBAHUI
U COJIEH.

Peakium unoHHOro oOMeHa. VYcoBUS IPOTEKaHUS peaklUil HOHHOrO OOMeHa.
MouiekynspHsble, MOJHBIE U COKpAICHHbIE HOHHBIE YpaBHEHHs peakuui. CBONCTBAa KHCIOT,
OCHOBaHMH U coJieil B CBeTe MpPEACTaBICHUH 00 HIEKTPOJIUTHYECKON AUCCOLMALMH.
KauecTBeHHBIE PEAKIIMY HA HOHBI.

I'mpponus coseil. MoHHBIE ypaBHEHUs THIpOIU3a COJEH. XapakTep Cpelabl B BOAHBIX
pacTBOpax Cojen.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BELIECTB M SBJICHUN: O3HAKOMJIEHME C MOJCISAMU
KPUCTANTMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HEMETauloB (Tpadura u
ayiMasa), CJI0KHBIX BEIIECTB (XJIOpHUAa HATPHsL);



HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3JIECHCTBUS Pa3IMUHbIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOLINE 00PATUMOCTh XUMUYECKUX PEAKLIMIA;

HCCIIEIOBAaHUE DBJIEKTPOIIPOBOJHOCTH PacTBOPOB, Ipoliecca AUCCOLUALMU  KHUCIIOT,
IICI0YCH U COJICH;

[IPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKK TPOTEKaHUSI peaKUuil HOHHOIO
oOmeHa (0Opa3zoBaHHe 0cajKa, BBIICICHUE Ta3a, 00pa30BaHME BOJIBI);

MpUMEHEHHE WHANKATOPOB (JTAKMYyca, METHIIOpaHKa U GeHoydranenHa) st onpeaeIeHus
XapakTepa cpepl B pacTBOpax KUCIOT, OCHOBAHUH U COJIEH;

IIPOBEJICHUE OIIBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakluu pas3iokKeH!sl, COeTUHEHMS);

pacrno3HaBaHUe HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEeaKLUii Ha HOHBI;

pelIeHne SKCIEepUMEHTANbHBIX 3a7ad 1Mo TeMaM: «OKHUCIUTEIbHO-BOCCTAaHOBUTEIbHbBIE
peakuumny, «'uaponns conei», « IAEKTPOIUTHUECKAS AUCCOLTUALIS.

HemeTtanuibl 1 MX coeJUHEHHSA

OO6mrast xapaktepucTtuka HemeTauioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB, MPOCTHIX BEIIECTB, AIOTponus. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HeMeTaiioB. CpaBHUTENIbHAS XapaKTEPUCTHKA COETMHEHUI HEMETAIJIOB.

OOmiasi xapakTepucTHKa TajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (uU3MUecKue CBOMCTBA MIPOCTBIX BEIIECTB — TrajOreHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMd, HeMeTalslaMu,
BOJIOM, miemodamu). XyopoBoaopod. ComsHas KUCIOTa, XMUMHUYECKHE CBOWCTBA, TMOJy4YEHUE,
npuMeHeHue. JlefcTBrue Xjaopa 1 XJI0pOBOIOPO/ia HA OpraHu3M YesIoBeKa. BakHelme Xiaopu bl
U UX HaxoxaeHue B npupoje. [loHatue o KUCIopoIcoaepKalux KUCI0TaxX XjIopa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHW OKHUCIICHUSI.
Crpoenne u (Qu3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa W CEphbl. AJUIOTPOITHBIC
MOAU(UKAIIMK KHUCJIOpOJa M cepbl. XHUMHUYECKHE CBOWCTBa cepbl (B3aUMOJEUCTBUE C
HEMETaJJIaMH, MeTaJJlaMHM, KOHIIGHTPUPOBAaHHBIMU a30THOM U  CEPHOUM  KHUCIIOTAMH).
CepoBosopos, cTpoeHue, (U3MUECKHE U  XUMHUYECKHME CBOWCTBAa  (KUCIOTHBIE U
BOCCTaHOBUTEJIbHbIE CBOICTBa). OKCHUIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB.
Cepnucras kuciorta u ee coiu. CepHast KUCIOTa, PU3NUYECKHE U XUMUYECKHE CBOMCTBA (00mue
KaK MpeAcTaBUTENs Kiacca KUCHOT U cneruduueckue). Coau cepHOM KUCIOTHI. XUMHUYECKUE
peakiuu, JieXallhe B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJIy4eHHsS] CEPHOM KHCIOTHI.
[IpencraBiaeHuss 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX ¢ HUM npodeccusx. [Ipumenenue
CepHOM KUCIOTHI U cynabpaToB. KayecTBeHHbIE peakluu Ha Cyiab(UT-, cyabGua- u cyabdar-
aHuoHbl. HaxoxJeHwe cepbl UM €€ COCIUMHEHHH B MpUpoAe. XUMHUYECKOE 3arpsi3HEHHE
OKPY’KaIoIel cpeJibl COSTUHEHUSIMH Cephl (KHCIOTHBIE 0K/, 3arpA3HEHHE BO3/1yXa), CIIOCOObI
€ro IpeaoTBpaICHHUS.

OO6mas xapakrtepuctuka srneMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIEC CTEIIEHU OKUCIICHHUSL.

A30T, pacmpocTpaHeHHEe B INpupoje, (GU3MUECKHe M XMMUYECKHE CBOICTBa
(B3auMoJielicTBHE C MeTajulaMH, BOJOPOJOM, KuciopoaoM). KpyroBopoT asora B mpupoje.
AmMHak, ero gpu3nyeckre U XMMHUYECKHe CBOMCTBA (OKHCIIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO
pacTBopa), MPUMEHEHHUE M TOJIydeHHE B JIa0OpaTopuH W MPOMBINUIEHHOCTH. MoH amMoHus,
JIOHOPHO-AKLENTOPHBIH MeXaHu3M ero oOpaszoBanus. Conu amMMOHHS, UX (U3HYECKHEe U
XUMUYECKHE CBOWMCTBa (pa3lokKeHHWE U B3aUMOJICHCTBHE CO IIEI0YaMHu), HpPUMEHEHHUE.



KauectBennas peaxiusa Ha nonsl ammonusi. Oxcunet azota (1, I, 11, 1V, V). AzoTucras kucnora.
A30THas KHCIIOTa, €€ I[oJydyeHue, (U3MYecKue U XHUMHUYECKHe CBoicTBa (00Imue Kak
NpPEICTaBUTEN KJacca KHCIOT W creuu(uyeckue), NpUMEHEHHE. XUMHUYECKHE PpEeaKIHH,
JeXKallue B OCHOBE IOJIyYEHHUSI a30THOM KHMCIOTHI B IPOMBILIUIEHHOCTH. HUTpaThl 1 HUTPUTHIL.
KadyecTBeHHBIE peakUMud HA HUTPAT- W HUTPUT-aHUOHBL. ~XHMHYECKOE 3arps3HEHHE
OKpY’Karolllel cpeibl COeAMHEHNUAMHU a30Ta (KUCIOTHBIE JOXKAM, 3arps3HEHHUE BO3/1yXa, TOYBBI U
BOJIOEMOB).

®ochop, ammorpomubie Momudukanuu dochopa (Oenmpiii M KpacHbId - docdop),
¢u3nyeckne W XUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C METAUIAMH, KHCIOPOJIOM,
raJjoreHamMu, KOHIICHTPUPOBAHHBIMU a30THOW U cepHOit kuciaoTamu). Okeuabl Gocdopa (111, V),
dbocdhopHas kucinoTa, (pU3NUECKUE U XUMUYECKHE CBOMCTBa, nmoaydeHue. KauectBeHHas peakius
Ha (ocdar-nonsl. [Ipencrasienus o ramorenuaax pocdopa (M1, V).

[TonsiTEe 0 MUHEPATBHBIX YA0OpeHUIX. A30THbBIE, PochOopHbIE, KOMIUIEKCHBIE YI00pEHUsI.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIeH cpebl COeqMHEHUSIMU a30Ta U Gocdopa.

Obmas xapakrepuctuka 37meMeHTOB |VA-rpynnbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHHUSL.

VYrnepon, annotpornHsie Moaudukauu (rpagur, anMas, QyiepeH, rpageH, HaHOTpyOKH),
¢usznueckue W XUMHUYECKHE CBOICTBa MPOCTHIX BEIIECTB (B3aUMOJEHCTBHE C METaUlaMH,
HEeMeTaJlJIaMH, KOHIICHTPUPOBAHHBIMHU a30THOU U cepHOM Kuciaotamu). [lorsTre 00 amcopOium.
KpyrosopoT yriepona B nmpupojie. OKcuapl yriepoja, ux puandeckiue 1 XMMHYeCKUe CBOMCTBa,
JeCTBHE Ha JKUBbIE OpPraHMU3Mbl, IOJIYY€HHE M MPUMEHEHHE. DKOJIOTUYECKHE MPOOIeMbl
atMocdepsl, cBs3aHHbIe ¢ okcuaoMm yriepoda (IV). VYrompHas kucimora W €€ COMHM, HX
¢busznueckue M XMMHUYECKHE CBOMCTBa, IMoOJyueHMe U  mnpuMeHeHue. KapOoHartsl,
ruApoKkapOoHaThl, MX cBoiicTBa. KadecTBeHHas peakius Ha KapOOHAT-WOHBI. Vcmomb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO31CTBE.

[lepBoHauanbHble MOHATHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COENMHEHUSX yIriepoja:
YIIEBOAOPObl (METaH, 3TaH, 3TWJEH, AalleTUJIEH), 3TaHOJ, TJHUIEPUH, YKCYCHas KHCIIOTA.
[IpupoaHble MCTOYHHKHU YTIEBOAOPOJOB (Yrojib, NPUPOAHBINA Tra3, He(Th), MPOAYKTHl HX
nepepaboTKU, WX poJib B OBITY M NPOMBINITICHHOCTH. [loHSATHE O OMONOTMYECKH Ba)KHBIX
OpraHMYECKUX BeIIeCTBaX — XKHUpax, Oenkax, YriaeBoJax — M HMX POJU B KU3HU YeJIOBEKa.
EnauHCTBO OpraHryeckrux U HEOPraHMUECKUX COSIMHEHUIN.

Kpemuuii, ero ¢usnueckue m XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE C MeTallJlaMH,
KHCIIOPOJIOM, YTIIEPOJIOM, TaJOreHaMH ), MOJIyueHUue U puMeHeHue. Poins KpeMHUsI B IPUPOJIE U
texuuke. Okcun kpemuus (1V), kpemHHEBas KMCIOTA, CHIMKATHL: (PU3HUECKHE M XUMHUYECKUE
CBOICTBa, MOJy4YeHHE U MPUMEHEHUE B ObITY U MPOMBIIIJICHHOCTH. BaskHelIIMe CTpOUTENbHbIE
MaTepuaibl: KepaMuKa, CTEeKJIO, IeMEeHT, OeToH, xene300eToH. [Ipobmembl Ge3zomacHOro
MCIO0JIb30BAHUS CTPOUTENBHBIX MaTEPUaIOB B MOBCEIHEBHOM KU3HH.

bop. Ocobennoctun ctpoenust aroma. OOmme mnpeacTtaBieHUs O (PUIUYECKHX U
XMMUYECKUX cBoicTBax. bopHas kucnoTa.

OKCIIEpUMEHTAIBHOE U3YyUEHHE BEILIECTB U SIBJICHU:

O3HAKOMJIEHHE ¢ 00pa3aMy IpUPOAHBIX XJIOPHUIOB (FaJIOTEHHUIOB);

MIPOBE/IEHUE OTBITOB, OTPAKAIOIUX (PU3HMUECKHE U XUMHUECKUE CBOMCTBA TajlOr€HOB M MX
COCJIMHEHUH;

HW3yYECHUE CBOMCTB COJISTHOM KUCIIOTBHI;

MIPOBEICHUE KaUeCTBEHHBIX peakIMii Ha XJIOpUI-, OpOMU/I- U MOJUI-MOHBI U HAOIIOCHNE
MPU3HAKOB UX MPOTEKAHUS;



O3HAaKOMJICHHE ¢ 00pa3IiaMu cepbl U €€ IPUPOIHBIX COCAUHEHHIA;

HaOJI0IeHUE Tpoliecca OOyrIIMBaHUs caxapa Mo IeHCTBUEM KOHIIEHTPUPOBAHHON CEpHOM
KHUCJIOTHI;

M3yYeHHE XUMUYECKUX CBOUCTB pa30aBlIeHHON CEpPHOI KHCIIOTHI;

MpOBEACHNE KAaYeCTBEHHBIX pEAaKUWid Ha CymbQua-, CyibQur- H CyabhaT-HOHBl HU
HaOJI0/IeHUE TPU3HAKOB UX MPOTEKAHMS,

O3HAKOMJICHWE C (HU3MYECKMMH CBOWCTBaMHU a30Ta, (ocdopa W HUX COCIUHEHUH,
oOpa3maMu a30THBIX U (HOCcHOPHBIX yIOOpEeHHUIA;

[oJIyueHue, cOOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMHUaKa, U3y4eHHE CBONCTB
COJICH aMMOHHS,

MIPOBEJIEHNE KAYECTBEHHBIX PEAKIMI HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U PochaT-uOHbI
U U3y4EHUE MPU3HAKOB X IPOTEKAHUS;

W3yYCHUE B3aWMOJICUCTBUS KOHUEHTPUPOBAHHOM A30THOW KHUCJIOTHI C MEIbIO, CBOWCTB
(hochopHOIT KUCTOTHI U €€ COJICH;

03HAKOMJIEHHE C MOJIEISIMU KPUCTAINIMYECKUX PEIETOK ajiMasa, rpaguta u QyiiepeHa, ¢
MIPOLIECCOM  aJICOPOLIMM PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHBOTAa3a;

MoJlyueHue, coOupaHue, pacro3HaBaHUE U U3yY€HHUE CBOMCTB YIJIEKHUCIIOTO ra3a;

MIPOBEJIEHUE KAueCTBEHHBIX peakuuid Ha KapOoHAT- M CUJIMKAaT-WOHBl U H3Yy4EHHE
MPU3HAKOB UX MPOTEKAHUS;

M3Yy4YeHHE B3aUMHBIX NpeBpalleHnii KapOOHATOB U THIPOKapOOHATOB;

O3HaKOMJIEHHE C OOpa3lamMu MNPHUPOJHBIX KapOOHATOB U CHIMKATOB, C MPOJIYKIHEH
CUJIMKAaTHOM ITPOMBIIIEHHOCTH;

penieHue SKCHEpUMEHTAIBHBIX 33a1ad o TeMe «BaxHeimme HeMeTaulbl M HMX
COCTMHEHUS.

MeTaJuibl M UX COEIMHEHUS

OO61ue cBoiicTBa MeTauioB. O01Ias XapaKTEPUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJIJIOB
Ha OCHOBaHMM MX noJiokeHUs: B llepuommueckoit cucreme xumuyeckux snemeHtoB JI. .
MenneneeBa u ctpoeHus aroMoB. Metamibl A- U b-rpynn. CTpoeHue MpPOCTHIX BEHIECTB —
MeTaJyioB. MeTajuinyeckasi CBSI3b U MeTajuindyeckas KpUCTaJUIMUecKasl pelieTka (IpUMUTHBHAS
KyOuueckas, OOBEMHO-IIEHTPUPOBaHHAs KyOudeckas, TIpaHELEHTPUpPOBaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYIAKOBAaHHAsA). 3aBUCHUMOCTh (DU3MUECKMX CBONCTB METaNIOB OT
CTPOEHUS KPUCTAIUIOB. DIEKTPOXUMHUYECKUN Psifl HaNpspKeHud MetamioB. OOue XuMu4ecKue
cBoiictBa MeTayyioB. OOmMEe CcHnocoObl MOJYYEHUS METANIOB, METALIYPrusa. OJIEKTPOJIU3
pacmiiaBoB M PAacTBOPOB COJIEH Kak OJWH M3 CHOCOO0B mMojdydeHuss MmeTaisioB. llonaTtue o
KOPPO3UH METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUThI UX OT Koppos3uu. CrjaBbl (CTajb, YyTYH,
TIOPATIOMUHUN, OpoH3a). [IpiMeHeHre MeTallJIOB U CIUIaBOB B OBITY U IPOMBIIIJICHHOCTH.

Memannwt A-epynn

[Ilenouynsle MeTalIbL: NOJIOKEHNE B Ileproanueckoil cucteMe XUMUYECKUX 2JIEMEHTOB [
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaxOXICHHE B npupoie. PuU3NUECKue U XUMHUUYECKUE
CBOICTBa (Ha MpUMeEpe HATPUS U Kaiwus), noinydeHue. OKCUIIBI U THIPOKCUIBI HATPUS U Kajusl.
[IpuMeHeHne mEen0YHbIX METAJJIOB U UX COeIMHEHUN. bromornueckas posiab HaTpus U Kallusl.

[[leroyHO3EMENBHBIE METAIBI MAarHUM M KaJbLM: mnoJiokeHue B Ilepuoauueckoi
cucreMe xumuueckux anemeHtoB JI. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXOKJICHHUE B
npupojie. Gusnyeckue U1 XMMUYECKUE CBOMCTBA MarHus W Kajblusd. BaxHelnme coequHeHUs



KaJaplusl M MarHus (OKCUJ, T'MJIPOKCHJ, COJIM), CBOMCTBa, IpuUMeHeHue. JKecTKOCTh BOIbI U
crnocoOsbl ee ycTpaneHusi. KpyroBopoT Kayiblusi B IpUpo/IE.

Antomunuil: nonoxxenue B Ilepumonmyeckoil cucreme xumuueckux snemeHTtoB [ U.
MenneneeBa, CTpoeHHE aToma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOIICTBAa OKCHAA U THAPOKCHIA AIIOMUHUS. [I[puMeHeHne amfoMUHUS
U €ro CIUIaBOB.

Memannwt b-2pynn

OOmiass XapakTepucTHKa MeTauioB b-rpynm (M0OOYHBIX MHOArPYII): TMOJOKEHHE B
[Tepuoanueckoit cucteme xumudeckux anementoB . M. MenaeneeBa, 0COOEHHOCTA CTPOCHUS
aTOMOB. SIBI€HHE «IIpoBaia» 3JIEKTPOHA HAa MPUMEPE CTPOEHUS aTOMOB XpoMa, MeJu, cepedpa.
BaneHnTHbIe cOCTOSIHUSI aTOMOB O-3JICMEHTOB, CTEIICHU OKHCIICHHS aTOMOB B COCIUHCHUSIX.
3aBUCUMOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB OKCHAOB M THUJPOKCHUIOB METAJJIOB OT 3HAUEHUS
CTENIEHM OKHCIEHHUS JJIEeMEHTa B COEAMHEHHMU (HAa TpUMEpe COEIMHEHHHl Xpoma).
[lepBoHauanbHbIE NPECTABIECHUS O KOMIUJIEKCHBIX COEIUHEHUSIX.

Menp u cepeOpo: CTpO€HHE aTOMOB, CTENIEHU OKUCIeHHs. O0IMe KpaTKue mpeICTaBICHUs
0 (U3NYECKHX U XMMHYECKHUX CBOMCTBaX MPOCTHIX BEUIECTB (B3aMMOJIECHCTBHE C KUCIOTaMH-
OKHUCJIUTENSAIMH), 00 MX OKCHJAaX, TMJIPOKCHJAX U COJAX, UX npumeHeHuu. [Ipencrasienus o6
aMMUAYHbIX KOMIUIeKcax cepeOpa u menu. KauecTBeHHbIe peakiMM Ha KaTHOHBI Meau (2+) u
cepebpa.

[uuk: cTpoeHMe aroma, CTENEHb OKHUCIECHUSA. XapaKTepucTUka (PU3NYECKUX U
XUMHUYECKUX CBOMCTB, TNpUMEHEHHe, aM(@oTepHble CBONCTBA OKCHIAa M THJPOKCHJA.
KauecTBeHHbIE peakIMy Ha KATHOHBI ITUHKA.

Kene3o: crpoeHue atoma, cTeneHu okucieHus. Haxoxaenue B npupoae. @usndeckue u
XUMUYECKUE CBOMCTBA JKeie3a, INpUMEHeHHe. buonormyeckas ponb keneza. Okcunupl,
ruapokcuabpl U comm okene3a (II) wm xemesa (l1l), mx cocraB, cBO¥iCTBa M TIOJydeHHE.
KadecTtBeHHbIC peakiuu Ha KaTHOHBI kene3a (2+) u xene3a (3+). UyryH u craigp — CIUIaBbI
xene3a. [Ipow3BoACTBO dYyryHa U CTajld. OKOJOTHYECKHE TMPOOJIEMBbl, CBSI3aHHBIE C
METaJTypruueCcKUMHU MTPOU3BOICTBAMHU.

DKCIepUMEHTAILHOE U3YUYCHHE BEILIECTB U SIBICHU:

03HaKOMJIEHHE ¢ 00pa3liaMi METaJJIOB U CILJIaBOB, UX (PU3MUECKUMH CBONCTBAMU;

MOJENUPOBAHNE METAIIMYECKON KPUCTAJUIMYECKON PEIIETKH;

M3Y4Y€HHE B3aUMOJICHCTBUS METAIOB C BOJOH, C pacTBOpaMH CoOJIeH U KHUCIOT,
HCCIIEIOBAaHUE TMPOLIECCOB DJEKTposin3a pactBopoB xmopuaa meau (II) m womupma xamwus,
KOPpPO3UHU METAIJIOB;

M3y4YeHHEe OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KalbIMsl W HATpUs C BOJOW, HX
TUAPOKCUAOB — ¢ okcuaoM yriepona (1V) u kucnoramu;

M3y4YeHHE CBOMCTB KapOOHATOB U THAPOKapOOHATOB KallbLIKs, )KECTKON BOJIBI;

M3Yy4EHHUE MPOLIECCOB MOTYYCHUS THAPOKCUIOB Kele3a, UX XMMHUECKHUX CBOWCTB;

U3yueHHe MPU3HAKOB NPOTEKAHUs KAUeCTBEHHBIX PEAKIUil Ha MOHBI (MarHus, KaJblLus,
AIOMHHMS, IMHKA, Kene3a (2+) u xkenesa (3+), meau (2+);

HaOII0/IEHNE W OMUCaHNe OKPAIIMBAHUS TJIAMEHH MOHAMHU HATPHs, Kallusl U KaJbIINs,

uccnesioBanne aM(OTepHBIX CBOIMCTB I'MAPOKCUAA alroMHHUsA, Tuapokcuna xpoma (I1) u
TUAPOKCUAA LIUHKA;

pelIeHNEe SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHelme MeTaibsl U UX COEIUHEH UsD).

XuMus M OKpPY:KaOIas cpeaa



BeniectBa m marepualnibl B MOBCEIHEBHOW XHU3HU 4YEJIOBEKAa. BaxkHeiilne BewmecrBa U
MaTepuanbl, 00IacTH WX MPUMEHEHHUs. be30macHOe WMCIOJIb30BAHUE BEIISCTB M XUMHYECKHX
peaxiuii B ObITy. [lepBasi mOMOIIb TPH XUMHYECKUX 0YKOTAX U OTPABICHUSIX.

HoBsie maTepuaisl 1 TEXHOJIOTUU. [[pUHINIBI «3€IEHON XUMUW.

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHMHUS U 370pPOBbE. 3HAYCHUE H3YyYAEMBIX
XUMHYECKUX 3JICMCHTOB W HMX COCAMHCHUU /Il (YHKIIMOHWPOBAHUS OPraHW3Ma 4YelIOBEKa.
[TonsTHE 0 370pOBOM 00pa3e KU3HMU.

XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIICH Cpeibl. DKOJOTUYECKHUE MPOOJIeMbl, CBSI3aHHBIE C
COEIMHEHUSIMU YTIJIEpOJa, a30Ta, cepbl, TsKeNlbix meTamwioB. [lonstue o IIJIK. Ponp xumuu B
pEIIEHUHN YKOJIOTHIECKUX MPOOIIEM.

DKCHEepUMEHTATPHOE M3Yy4YEHUE BEIIECTB W SBIEHWW: O3HAKOMIIEHHE ¢ oOpa3iamu
MAaTepHaOB, OMNPEACICHHE KHUCIOTHOCTA MPUPOAHBIX BOJ, MOJECIMPOBAHUE Mpolecca
00pa3oBaHus KUCIOTHOTO JIOXK/IsI, U3yYEHUE €r0 BO3JICUCTBUS HA MAaTEPHAIIbI.

IToBTOpEeHuUe 1 00001IeHNe 3HAHUIT OCHOBHBIX pPa3/1esioB KypcoB 8—9 kiaccoB

[Tepuonnueckuii 3akoH u llepuoandeckas cucTeMa XMMHYECKHX DJIEMEHTOB B CBETE
MPEJICTaBIIEHUA O CTPOCHUS aToMa. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XHMHUYECKHX
AJIEMEHTOB M UX COSMHEHUH B TIEPHOJIaX U TPYIIIaXx.

Ctpoenue BelecTBa B TBEPJOM, KHIKOM U Ta3000pa3HOM COCTOSTHUHU. BUJIbI XUMUYECKOI
CBSI3M. 3aBHCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOW PEIIETKH W BHIA
XUMHUYECKOM CBSI3H.

Knaccudukanuss XUMHUYECKUX peaklUuid M0 pa3M4yHbIM Ipu3Hakam. lIporHosmpoBanue
BO3MOKHOCTH NPOTEKaHUS XMMHUYECKUX MPEBpPALICHUN B DPA3JINMYHBIX YCJIOBHUSAX HAa OCHOBE
MPEACTABICHUN XUMHYECKON KHHETUKH U TEPMOIUHAMUKH.

XUMUYECKHE peakluu B pacTBopax. [uaponu3 conedl. Peakiuum  OKUCIICHUS-
BOCCTAHOBJICHHUS. DIJIEKTPOJIH3.

CBoiICTBa KHCIOT, OCHOBAHHM W COJICH B CBETE MPEJCTABICHUN 00 AJICKTPOTUTHUYECCKOM
JUCCOLIMALMU U OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.

Meostcnpeomemmnle ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NPU M3YYEHUHM XMMHH B 9 Kilacce OCyLECTBIIAETCS
yepe3 UCMOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHUMA, IPUHATHIX B
OT/IEJIbHBIX €CTECTBEHHBIX HayKax.

OO01ue ecTecTBEHHO-HAY4HbIE MOHATHUA: sBIEHUE (IIpoliecc), Hay4yHbld (akT, rumoresa,
TEOpHUs, 3aKOH, aHaJIM3, CHHTE3, KiIaccu(uKaius, NepruoIuIHOCTh, HAOIIOACHNUE, SKCIIEPUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, MOJEIIb, TEXHOJIOTHSI, MATEPUATIBL.

®du3uka: BEUIECTBO, TeO, (PU3NUYECKHE BETUYHMHBI, SAMHUIIBI U3MEPEHUs, Macca, 00bEM,
KOJIMYECTBO TEIUIOTHI, ATOMBI U MOJIEKYJIbl, arperaTHble COCTOSIHUE BELIECTBA, CTPOCHUE ra3oB,
KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TN, KPUCTAJUIMUECKash pelIeTKa, dJIEKTPOH, SIIPO
aToMa, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOMbI, KBAHTHI, PAIMOAKTUBHOCTD, ajbda-, OeTta- u
raMMa-u3JIyueHHe, OJJIEKTPUUYECKUU 3apsll, NPOBOAHUKH, MOJYNPOBOAHUKU, AUIIEKTPUKH,
COJIHEYHBIN CTEKTP, Pa3JI0KEHHUE OEIOTO CBETa B CIEKTP.

buonorusi: skocucrema, Ouocdepa, QorocuHTe3, TMpolecchl OoOMeHa BEIIEeCTB,
MUHEpaJbHbIE YI0OpEHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

l'eorpadusi: atmocdepa, rumpochepa, MuHepandbl, TOpPHbIE TOPOJBI, TOJE3HBIC
HCKOIaeMble, TOIUBO, BOJAHBIE PECYPCHI, IJIAHETa 3eMJIISL.

TexHOoNorusi:  CTPOUTEIbHBIE  TEXHOJIOTUH,  CEIbCKOXO35AWCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTHH 3JIEKTPOHHOU MPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XMMHWU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS (YIJIYBJIEHHBIN YPOBEHE)
JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0/i¢ 0OOy4YeHHS XHMMHHU B €IMHCTBE y4eOHOW M BOCHUTATEIHLHOU JESTEIHHOCTH
o0Opa3oBaTeNbHOW  OpraHW3allid B COOTBETCTBHM C  TPATUIMOHHBIMH  POCCHHCKUMHU
COLIMOKYJIBTYPHBIMA W JTYXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH, HPUHSATHIMH B OOIIECTBE
MpaBUJIAMH U HOPMaMH MOBEJICHHUS U CIIOCOOCTBYIOT MPOIlEcCaM CaMOTIO3HAHHUSI, CAMOPAa3BUTHUS
Y COIMAIN3AIMN 00YJIarOIIUXCsl.

JIMYHOCTHBIE PE3yJAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPWUEHTALMI M pacHIMpEHHEe OIbITa JCATEIHFHOCTH Ha ee
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMoTHYECKOro BOCIUTAHMA:

MPOSIBJICHWE IIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYIBTYpHOMY, HAayYHOMY H
HCTOPUYECKOMY HACIIENIO, TIOHUMAaHNE 3HAYCHUS! XUMUYECKOH HAYKH U TEXHOJIOTHH B JKU3HU
COBPEMEHHOTO O0IIEeCTBa, B PA3BUTHH YKOHOMHKH POCCHM M CBOETO PeTHOHa;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEJCTaBICHHE O CONMAIBHBIX HOpPMax M TMpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, TMPOSBICHHE KOMMYHHKATUBHOW KYIBTYphl B pa3HOOOpa3HOW COBMECTHOM
NeSATebHOCTH;

CTpeMJICHHE K B3aMMONOHUMAaHUIO U B3aMOIIOMOIIH B Mpoliecce yueOHOM 1 BHEY4eOHOI
NeATeNbHOCTH;

TOTOBHOCTh OLIGHUBaThb CBOE€ IOBEJICHUE M IOCTYNKM CBOMX TOBApHILEH C MO3ULUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUNA NOCTYIIKOB;

3) popmMupoBaHusi HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33pDEHUYECKHE  NPEJCTABICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOILI[E COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKH U HEOOXOJUMBbIE I MOHMMaHUS
CYIIIHOCTH Hay4HOH KapTUHbBI MUPa;

OCO3HAaHME LEHHOCTM HAy4yHOIO TIO3HAHUS JUIsl pa3BUTHS KaXJIOrO 4eJOBEKa U
IIPOU3BOANUTENIBHBIX CUJI OOILECTBA B LIEJIOM, POJIM M MECTa HAYKH «XUMHs» B CUCTEME Hay4HBIX
IIPEJCTAaBICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPObI, B3aUMOCBA3SIX YeJIOBEKa C IMIPUPOJHON
Y TEXHOJIOTUYECKOU Cpeou;

NOo3HaBaTelbHAass MOTHBALMsI M HHTEpec K OOyueHHIO, TOTOBHOCTb M CHOCOOHOCTh K
CaMOPAa3BUTHIO U CaMOOOpPA30BaHUIO, K MCCIEIOBATEIbCKON JESITENbHOCTH, K OCO3HAHHOMY
BbIOOPY HApaBJIEHUS U YPOBHS JalbHENIIEro 00y4deHus;

4) BOCIUTAHHSA KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
yCTaHOBKAa Ha 3J0pOBbIIi 00pa3 »KH3HHM, OCO3HAHHE NOCIEACTBUA M HENPUSITHE BPEAHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAWMOCTH COOIOAECHUS
IpaBUI G€30MaCHOCTH NpU 0OpallleHMH C XUMUYECKUMH BEIIECTBAMU B YUE€OHBIX U )KM3HEHHBIX
CUTYaLUsX;

5) Tpy10BOr0 BOCIIUTAHUA:

(opMUpOBaHHE IIEHHOCTHOTO OTHOLICHUS K TPYJOBOH NEATEIBHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEKa M K HCCIIeI0BATEIbCKON IEATEIbHOCTUH KaK BBHICOKO BOCTPEOOBAaHHOHM B
COBPEMEHHOM OOIIIECTBE;



pa3BuTHE MHTEpeca K mpodeccusM, CBI3aHHBIM C XUMHUEH, B TOM 4Hcie K npodeccusim
Hay4yHOU cephl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaH3aIliy B 3Toi chepe;

6) 3K0J10rM4YecKOro BOCIIUTAHMS:

OCO3HAHHME HEOOXOAMMOCTH OTHOIICHHS K MPHPOJC KaK MCTOYHUKY XKU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYCCKOW KYJIbTYpBI: MPUOOPETCHUE OIBITA IJIAHHUPOBAHUS
MOCTYNKOB M OILICHKM WX BO3MOXXHBIX TOCIEICTBUM ISl OKPYKAIOIIEH Cpelbl; OCO3HAHUE
rI00ATFHOTO  XapakTepa OJKOJOTHYECKUX MpoOieM W TyTed HX pEelmeHUus; CIOCOOHOCTh
MPUMEHATh 3HAHUS, MOJy4aeMble MPU U3YYCHUH XUMUHU, Ui PEIICHHUS 3a7ad, CBA3AHHBIX C
OKpYKaroLEel Cpeaoil; aKTUBHOE HENPUATHE JEUCTBUMN, PUHOCAIINX BPEJ OKPYXKAIOIIECH CpENE;
OCO3HAHUE CBOEH POJIM KaK IpakJaHUHA U TOTPEOUTENS B YCIOBUAX B3aMMOCBSI3H IPUPOTHOM,
TEXHOJIOTHYECKON M COIMAIIBHON Cpel; TOTOBHOCTh K YYaCTHUIO B MPAKTHUYECKOW JESITEIbHOCTH
9KOJIOTHYECKOW HAIPaBJIECHHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHbIE PE3yJabTaThl OOYYaAIOIIUXCS, OCBOMBIIMX MPOTPAaMMy [0 XUMHH
OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOUYAIOT:

YCBOGHHE  MEXIUCIUIUIMHAPHBIX  (MEXIPEIMETHBIX)  TOHSATHH,  OTPaKaroIIuX
MaTepuagbHOE €AMHCTBO MHUpA M MPOIECC MO3HAHUS (BEIIECTBO, CBOMCTBO, SHEPIHs, SBIICHHE,
HaydHbIH (DAaKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TeopHs, HaONIOACHUE, W3MEpPEHNe,
HCcCeI0BaHUE, DKCIIEPUMEHT | IPYTHUE);

OBJIAJICHUE YHUBEPCATHHBIMHU yu4eOHBIMU JEHCTBUSIMU (mo3HABaTEIHLHBIMU,
KOMMYHHUKATUBHBIMU, PETYISTUBHBIMH),BaKHBIMU Ui MOBBIIICHUS 3()()EKTUBHOCTH OCBOEHUS
colepkaHus y4dyeOHOro mnpeamera, (OPMUPOBAHUS KOMIIETEHIMH, AaTakkKe MPOEKTHO-
UCCIIEIOBATENIbCKON AATEIbHOCTH O0YyHYaIOUINXCAB Kypce XUMUM;

CIOCOOHOCTH MX HUCIIOJB30BaTh B Y4€OHOM, TO3HABATEILHON U COIIMAILHON MTPaKTHKE.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS
Ba3oBble JJornueckue neicTBus:

YMEHHSI HCIOJb30BaTh MPHEMbl JIOTHYECKOTO MBIIUICHUS IPH OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICH XHMHUYECKUX TMOHATUNH (BBLAENSATH HX CYHIECTBEHHBbIE TPU3HAKHU,
YCTaHaBJIMBATh B3aUMOCBS3b C JPYTMMHU MOHSATHSAMM); aHAJIM3UPOBATh, CPAaBHUBAThH, 0000IIATh,
BBHIOMpATh OCHOBAaHUS I KiIacCU(UKAMM W CUCTEeMAaTH3alMM XUMHYECKUX BEIIECTB U
XMUMHUYECKUX PpEaKIui; YCTaHABJIUBATh HPUYMHHO-CIECJACTBEHHBIE CBA3M MEXAYy OOBbEKTaMu
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHbBIC, NEAYKTHBHbBIC, MO aHAJOTHH);
npeaiaraTb KpUTEPUU U BBIABIATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEYHS B HM3ydaeMbIX
mpoleccax U SBJICHUSIX; MPOBOIUTH BBIBOJABI M 3aKIIOUYECHUS; YMEHHUS MPUMEHATH B IpOLiecce
MO3HAHUS MOHATHS (IpEeIMETHbIE M MeETamlpeIMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIH,
UCIOJIb3yeMble B XMMHH, NMPEOOPa30BbIBATH MOJETbHBIC MPEACTABICHUS — XUMHUYECKHM 3HAK
(cuMBOJI 2€eMeHTa), XUMHUYecKas GopMyia U ypaBHEHUE XUMUUECKON PEaKuu — MpU pElIeHUN
y4eOHBIX 3a/lady; C y4eTOM OTHX MOJIENbHBIX MPEICTABICHUNM XapaKTEepU30BaTh H3ydaeMble
XUMUYECKHE BEIIECTBA U XUMUUYECKHUE PEAKIIMH.

ba3oBble mucciaenoBare/bCcKue AedCTBUS (MeTOAbl HAYYHOIO IO3HAHMS BeLIECTB H
sIBJICHUI):

YMEHUS IPUMEHSATh METO/Ibl HAYYHOTO MO3HAHHUS BEILIECTB U SIBJICHUN HA SMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSIX B y4eOHOW T[O3HABAaTENbHOH M TMPOEKTHO-HUCCIIEI0BATENbCKON
NEeSTENbHOCTH;



YMEHHMSI HCII0JIb30BATh IIOCTABJIECHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHWS U
CaMOCTOSITEJIbHO CTaBUTh BOIIPOCHI, AHAIU3UPOBATh (DAKThI, BBIABIATH U (HOPMYIUPOBATH
npobseMy, OnpenensTh Leldb W 3a7a4dd, COOTBETCTBYIOUIME PEIICHHUIO MPOOJIEMBbI; NpeaiaraTh
ONMCATEIbHYI0 WU OOBSCHUTEIIbHYIO THMIIOTE€3y M OCYIIECTBIATh €€ IPOBEPKY; YMEHHUS
IIPOBOJUTH U3MEPEHUS HEOOXOAUMBIX ITapaMETPOB, BBIUMCIICHUS, MOJAECIUPOBAHNE, HAOIIOICHUS
U DKCHEPUMEHTHI (peajbHbleé M MBICIIEHHBIE), CAMOCTOSTEIbHO IPOTHO3UPOBATh PE3YJIbTATHhI,
¢dopmynmupoBaTh 0000IIEHNST ¥ BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOTO OIIBITA, MCCIIEIOBAHNUS,
COCTaBJISATh OTYET O IPOAETIaHHON padoTe;

Pa6ora ¢ undpopmanmueii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX WH(GOPMAIUK (HAYIHO-MIOMYIISIpHAS
JuTepaTypa XMMHMUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcbl HWHTepHera);
aHaJIM3UpOBaTh  HMH(OpPMALIMIO W  KPUTUYECKHM  OLIEHUBAaTh €€  JOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIPETUPOBATh MHPOPMALUIO, 3HAUYUMYIO JUISl pEeLICHUS
yueOHOM 3ajauM; yMEHUS NPUMEHSTh pa3jMuHble METOAbl M (OPMYIMPOBATH 3aMpPOChl MPU
MOUCKe U 0TOOpe nHpopMauu, HeOOXOJUMOMN /7Sl BBIIOJHEHHS YIEOHbIX 3aa4; UCI0Ib30BaTh
MH(OPMALIMOHHO KOMMYHUKATHUBHBIE TEXHOJIOTUM U paA3JIMYHbIE TIOUCKOBBIE CHCTEMBI;
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy TMpeAcTaBiIeHUs HHPOpMAUU (CXEMBI,
rpaduky, 1uarpaMMsl, TaOIUIbI, PUCYHKU U Jpyrue (OopMbl); yMEHUSI MCIOJIb30BATh HAYyYHBIN
SI3BIK B KaQUeCTBE CPEJCTBA pabOThl ¢ XUMUYECKOW MH(pOpMaIneil; MPUMEHATh MEXKITPEIMETHbIE
(bu3udeckue U MaTeMaTUIECKHE) 3HAKU M CUMBOJIBI, (OpMYITBI, a00OpeBUATyphl, HOMEHKIIATYPY,
HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

KomMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

1) ymenus oOmeHus (MMChbMEHHOM M YCTHOM KOMMYHHUKAIIUH ):

MIPE/ICTaBIATh TOJyYeHHbIE pPE3ylIbTaThl MO3HABATEIbHON MJESITEITbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; MyOJWYHO BBICTYNATh C IMpe3eHTAlel pe3ylbTaTOB BbHIMIOJHEHUS
XUMHUYECKOTO SKCIEpUMEHTa (UCCIEA0BATEIIbCKON JIa00PATOPHOU WM TPAKTUYECKON PabOTHI,
y4eOHOTO MPOEKTa); B X0J€ Auajiora u (Wih) TUCKYCCHUHU 3aJaBaTh BOMPOCHI MO 0OCYyKIaeMOu
T€Me U BBICKa3bIBaTh UAEU, (HOPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MIPeI0KEHHON 3a/1auH.

2) yMeHHUs y4eOHOTO COTpYIHUYECTBA (TPYMITOBasi KOMMYHHUKAIIHS ):

y4acTBOBaTh B TIPYNNOBBIX (opMax pabOThHI: IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, ONpEAEATh CBOIO POJb, PACIPEACATh 3a/la4l MEXAY WICHAMH TPYIIIbI; BBITOJIHATD
CBOIO YacTh pabOThl, KOOPAUHUPOBATH CBOM ACUCTBUS C IEHCTBUSAMU JAPYTHX YWICHOB KOMaH/BbI,
OTIpEeNIATh KPUTEPHH IO OLIEHKE KauyeCcTBa BBHIMOJHEHHOW paboThl, peuiaTh BO3HUKAIOIINE
mpoOieMbl Ha OCHOBE yd4eTa OOLIMX HMHTEPECOB W COTJIACOBAHMS MO3MIMM, Y4acTBOBAaTh B
oOCcyXKJIeHIH, 0OMEHE MHEHUSIMU, «MO3TOBOM IITypMe» U APYrux (popmax B3auMOeHCTBUS.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS

OBnaseHue yHUBEPCATbHBIMH YyYEOHBIMU PETyIATUBHBIMU JIEHCTBUSIMU  BKIJIIOYAET
pa3BUTHE CAMOOPraHU3aLNU, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM YHUCIIE:

YMEHHUS peliath y4eOHble M HCCIIeAOBATENIbCKUE 3a/laud: CaMOCTOSTENILHO BBIOMpPATh
crioco0 perieHus y4eOHOH 3ajaud (CpaBHMBATh HECKOJBKO BapHaHTOB pEIIEHUS, BbIOMPATh
HauboJiee MOAXOMAIIMA C YYETOM CaMOCTOSITETIbHO BBIJICNIEHHBIX KPUTEPHUEB), IUIAHMPOBATH
CBOIO pabOTy IpHU pelIeHu: y4eOHOM MM HccaeIoBaTeNbCKOM 3a/1aun; Ha OCHOBE MOJY4YE€HHBIX
pe3yabTaToB (hopMyIHpOBaTh 000OIIEHHS W BBIBOJIBI, IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE
IIPOLIECCOB; AHAJIU3UPOBATh pE3YJAbTaThl: COOTHOCUTb CBOM JECUCTBHUS C IJIAHUPYEMBIMHU



pe3yibTaTaMH, OCYILECTBISATh CAMOKOHTPOJb  JESITEIBHOCTH; KOPPEKTUPOBAaTh  CBOIO
JESITEIbHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.
NPEJMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS IPOTPaMMbl 10 XUMHHM OCHOBHOTO OOIIEro
o0Opa3oBaHus Ha yrIIyOJIEHHOM ypOBHE MMEIOT OOIIee COAEPIKATEIBHOE SIPO C MPEAMETHBIMHU
pe3yibpTataMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY COOOH, YTO TO3BOJISIET PEaTM30BHIBATH
yIIIyONIeHHOE M3Y4eHHEe KaK B paMKaxX OTHEIbHBIX KJIACCOB, TaK M B paMKax peau3alliu
WHIUBUAYAJIbHBIX 00pa30BaTENbHBIX TPAEKTOPHM, B TOM 4YHCIE€ MCHOJb3ys CETEBOE
B3auMo/ieiicTBue opranu3auuu. [1o 3aBeprienny peaauzanuy IporpaMMsel yriiyOIeHHOTO YPOBHS
oOyyJaromuecst CMOTYT JieTajlbHEee OCBOUTh MaTEPHAII, OBJIAJIECTh PACIIMPEHHBIM KPYroOM MOHSTHA
1 METOJIOB, pelIaTh 3aa4u 00Jiee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHble pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaIOIIMMUCS HAay4dHBIX 3HAHUU,
YMEHHUH U croco0OB AeHCTBUM, crienupUYecKuX Ui NpeIMETHOW 001acTu «XUMHsD; OCHOBBI
HayYHOTO MBIIUICHHUS; BU/IbI I€ATEIHHOCTH TI0 MOJIYYEHHI0 HOBOTO 3HAHHUS, €0 HHTEPIIPETALINH,
peoOpa3oBaHNI0 M TMPUMEHEHUIO B PA3JUYHBIX YYEOHBIX M PEANbHBIX KU3HEHHBIX YCIIOBHSIX;
o0ecreunBarOT BO3MOXKHOCTD YCIIEITHOTO 00Y4YEHHUsI Ha CIIEIyIOIeM YPOBHE 00pa30BaHHUs.

K xonmy oOyuenus 6 8 knacce y oOydaromierocss OyayT chHOpPMHUPOBAHBI CIETYIOIIHE
MPEMETHBIC PE3YJIbTAaThl U3yUCHHS XUMUHU Ha yriTyOJIeHHBIM YPOBHE:

pPacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IOHSATHH: aTOM, MOJIEKYJa, XUMUYECKUH
AJIEMEHT, METaJlJl, HEeMEeTaJl, aJUIOTPONUs, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oTHOpO/IHAS ¥ HEOJHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAs aTOMHAs U MOJIEKYJISIpHasi Macca,
KOJIMYECTBO BEULIECTBA, MOJb, MOJIIPHas Macca, MaccoBas 0/l XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUH, MOJISIPHBIA 00BEM, OTHOCUTEIIbHAS IUIOTHOCTh I'a30B, OKCHJI, KMCIOTa, OCHOBAHUE,
coJib, aM(pOTEpHbIH OKCHJ, aM(OTEpHBI THAPOKCUA, XUMHUYECKas peakius, Kiaccuukarus
pEaKUMii: peakluu COCIMHEHMS], PeaKIUH PA3JIOKEHHs], PEaKLIUU 3aMELIeHUs, peakui oOMeHa,
9K30- M SHIOTEPMHUYECKUE PEAKLUU; TEMIOBOH 3((eKT peakuuu; sapo aroma, 3JIEKTPOHHBIN
ClIoil aToMa, aroMHasi OpOUTalb, paJuyC aToMa, XUMUYECKasi CBs3b, MOJIAPHAs U HEMOJpHas
KOBaJICHTHAasl CBSI3b, MOHHAsl CBs3b, MOH, KaTHMOH, aHUOH, PAacTBOp, MAcCoOBas J10Ji BElIECTBa
(mpolLileHTHAsE KOHLEHTpalMsl) B pacTBOpE, MOJIAPHAs KOHLEHTpalMs BeElIeCTBa B PACTBOPE;
3JIEKTPOOTPHULIATEIBHOCTD, CTENICHb OKHCICHMS], OKUCIUTEIN U BOCCTAHOBUTEIH, OKHCICHHUE U
BOCCTAHOBJICHHE, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METO/I JJIEKTPOHHOTO OasaHca;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATHUH M IPUMEHATh 3TU
MOHATUS NPU OIIMCAHUY BEILIECTB U UX MPEBPALCHUN;

UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIs1 COCTaBICHUs (POPMYJT BELIECTB M YPaBHEHUI
XUMUYECKUX PEaKIIHA;

ONpeNeNiATh BaJEHTHOCTb aTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSAX, CTElEHb
OKHCJICHHSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, IPUHAICKHOCTD BEIIECTB K ONPEIEICHHOMY
KJIaccy COEAMHEHUH mo ¢opmynaMm, BUIbl XUMUYECKOH CBA3M (KOBAJIEHTHOM M HOHHOW) B
HEOPraHMYeCKUX COCTUHEHUSX;

pacKkpeIBaTh CMBICT 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
Ilepuonnyeckoro 3akoHa J[. . MenneneeBa, aToMHO-MOJIEKYJIIPHON TEOPHH, 3aKOHA ABOTaIpo
U ero CjeJICTBHH, NpENCTaBICHMH O HAyYHbIX METOJax I[I03HaHMUA, B TOM YHUCIE
OKCMIEPUMEHTAIBHBIX W TEOPETHYECKMX METO/Jax MCCIeIOBaHUsS BELIECTB M HM3Y4EHUs
XUMUYECKUX PEaKIIHii;

JIEMOHCTPUPOBATh TOHMMAHUE TEPHOIUUYECKON 3aBHCHUMOCTH CBOWMCTB XHMHUYECKHUX
2JIEMEHTOB OT UX M0JI0keHUs B [lepnonndeckoil cucreme:



ONMMCBIBATh W  XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoguueckold  CHUCTEMBI
XMMUYECKUX AJIEMEHTOB: pa3jnyaTh MOHATHUSA «TJaBHAs MOArpynna (A-Tpymma)» U «mo0oyHas
noarpynna (b-rpynna)», «manble Iepuoab» U «O0JIbLINE IEPUOIBDY;

COOTHOCHTh 0003HAUeHUs, KOTOpble HMeIoTcs B Tabnmue «lleproauueckas cucrema
xumuueckux anemeHtoB JI. WM. MenneneeBa», ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XHMMHYECKHX DJJIEMEHTOB (COCTaB W 3apsi sAapa, OOIIee YHUCIO OJIEKTPOHOB U
pacnpesiesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b IMOJIOKCHHSI 3JIeMeHTa B [lepuomudeckoil cuctemMe ¢ pacrpesciiecHueM
AIIEKTPOHOB TI0 SHEPTETHYECKUM YPOBHSM, IIOJYPOBHSM U OPOUTAIISIM aTOMOB TIEPBBIX YETHIPEX
MIEPUO/IOB;

KJIACCU(UIMPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBAa, XHUMHYECKHE
peaxiuu (1Mo YMCIy U COCTaBy YYaCTBYIOIIUX B PEaKIMU BELIECTB, [0 TEIIIOBOMY 3Q(eEKTY);

XapaKTepU30BaTh (OMUCHIBAThH) (PU3MUECKUE U XUMUYECKHE CBOMCTBA TPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOJa, BOAOPOJA, BOJIbI, OOIIME XMMHUYECKHE CBOMCTBA OKCHIOB, KHUCIOT,
OCHOBAaHMM M COJIeH, TEHETHYECKYI CBSI3b MEXAy HHUMH, TMOATBEpXKIas MpUMepaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIINiA;

OTHCHIBATh POJIb KHUCIOPOJA, BOAOPOJa M BOJbI B MPHUPOAHBIX IPOIECCaX, B MKUBBIX
OpraHM3Max, HUX T[pPUMEHEHHE B PAa3JIMYHBIX OTPACISIX MPOMBIIIJIEHHOCTH, BO3MOXHOE
HCIO0JIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATHP M TMPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX COCTaBa M
CTPOEHUS, BO3MOHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPAIICHUI B PA3JIMUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MOJISIPHYIO
Maccy CMECH, MOJbHYIO IO XHMHYECKOIO 3JEMEHTa B COEAMHEHHM, MACCOBYIO JOJIIO
XMMUYECKOT0 3JI€MEHTa 10 (popMysie COeTMHEHNs, HAXOIUTh poCTeilyo (GpopMyiy BemiecTBa
[I0 MAacCOBBIM WM MOJIBHBIM JIOJIIM 3JEMEHTOB, MAacCOBYIO JIOJII0O BELIECTBA B PacTBOPE,
MOJIAPDHYIO KOHIIGHTPALMIO BELIECTBa B PAcTBOpE, NPOBOAUTH PACUETHl MO YpPaBHEHUAM
XUMUYECKOH peakiui;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATeNbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000ILIeHHe, CUCTEMAaTH3allll0, KIAaCCU(UKALMIO, BBISBIEHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€M — Ul N3y4€HHs] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINNA, €CTECTBEHHO-
Hay4yHble METOJbl IO3HaHUs — HAOJIOAECHUE, W3MEpEeHHUe, MOJEIMPOBAHHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBII) — JUIsl OCBOEHHSI yUeOHOTO COAEP/KaHUS;

pacKphIBaTh CYIIHOCTh MPOLIECCOB OKHUCIEHUS U BOCCTAHOBJIEHUS, COCTABIISITh YPaBHEHUS
IIPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN (METOJIOM IEKTPOHHOIO OanaHca);

yCTaHaBIIMBaTh CBSI3U MEXAY peaJbHO HaOMI0JaeMbIMH XMUMHYECKHMMM SBICHUSAMU U
IpoleccaMy, MPOUCXOSIIMMU B Makpo- U MHUKPOMHpE, OOBSICHATh MPUYMHBI MHOT0OOpa3us
BEIIECTB, COOTHOCUTh XUMUUECKUE 3HAHUS CO 3HAHUAMU JIPYTUX YUEOHBIX IPEIMETOB;

coOmogarh mpaBuiga Oe3omacHOM paboThl B Ja0opaTopud MpPH  UCHOJIb30BAHUU
XMUMUYECKOM TMOCyibl W O0OpyHOBaHMs, a TakkKe MpaBuWiIa OOpalleHHs C BeIlecTBaMH B
COOTBETCTBUH C MHCTPYKIUSAMH BBIIIOJHEHUS JAOOPATOPHBIX OMBITOB U MPAKTHYECKUX paboT 1Mo
MIOJIy4EHUIO U COOMpaHHIO T'a3000pa3HbIX BEUIECTB (BOAOPOAA M KUCIOPOJA), PUTOTOBIECHUIO
pacTBOpPOB C OIPENEICHHOM MacCOBOM JIOJIEH PACTBOPEHHOIO BEUIECTBA, PELICHUIO
9KCIEPUMEHTAJIBHBIX 3a1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPIraHUYECKUX COEAMHEHUN»;

JIEMOHCTPUPOBATh BJIa/ICHUE OCHOBAMHU XUMHUYECKOW IPAMOTHOCTH, BKIIIOUAIOIIEH YMEHUS
6e30macHOro OOpalleHHsl C BEIIeCTBAMH, MCIIOJIb3YEeMbIMH B TOBCEJIHEBHOM >KM3HHU, a TaKkKe
3HaHUE MPaBUJI MOBEACHUS B IIEIISIX COEPEKEHHS 310POBBS U OKPYXKAIOIIEH Cpeibl.



K koHmy oOydenuss ¢ 9 knacce y oOydaromerocss Oynyr chOpMUPOBaHBI CICAYIOIIHE
MpPEeIMETHBIC PE3YAbTAThl U3YUCHUSI XUMHH HA YrITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSATHH: XUMHUYECKHHA DIIEMEHT, aToM,
MOJICKYJIa, MOH, KaTHOH, aHHWOH, JJIEKTPOOTPUIIATEIIBHOCTh, CTEIICHb OKHCIICHHS, XUMUYCCKas
peaxius, TeTUIoBOi A((HEKT peakuu, MOJIb, MOJISIPHBI 00BEM, pacTBOD;

AEKTPOJIUTHI, HEDJEKTPOIUTHI, IICKTPOJMTHYCCKAS UCCOIMAINUS, PEaKIUd HOHHOTO
oOMeHa, THIPOJIM3 CcoJield, oOpaTUMble W HEOOpaTHMbBIC PEAKIUH, OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIC PEAKIIMH, OKUCIIHTEIh, BOCCTAHOBHUTENb, OKHCICHHUE M BOCCTAHOBIICHHE,
ANIEKTPOJIN3, AJUIOTpOTHs, aM(OTEpHOCTh, XHMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs,
MeTaJUTHIecKas), MEXMOJICKYJIIpPHBbIC B3aMMOJICHCTBUS (BOJOpPOJHAS CBS3b, CHIBI BaH-jaep-
Baannca), KOMIUIEKCHBIE COCTUHEHUS, KPUCTAJUIMICCKUE PEIIeTKH (MPUMUTHBHAS KyOWdecKas,
00BEMHO-TIEHTPUPOBAHHAS KyOWYecKas, T'paHClEHTPUpPOBaHHAs KyOWdeckas, reKcaroHaabHas
IJIOTHOYIAKOBaHHAsS ), KOPPO3HsI METAJUIOB, CIUIABBI; CKOPOCTh XMMHUYECKON peaKInH, KaTaus,
XAMHYECKOE pPaBHOBECHE, OJEMEHTHl XHMHUYECKOW TEPMOJWHAMHUKHA KaK OJHOH U3
TeopeTH4ecKux ocHOB xumuw; [1/1K;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHH W MPUMEHATH 3TH
MTOHATHS IPU ONMCAHUU BEIIECTB U X MIPEBPAICHHIA;

HCI0JIE30BaTh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUST (POPMYIT BEIIECTB U YpaBHEHUI
XUMHUUYECKUX PEAKIINH;

OTIPEJICIIATh BAJICHTHOCTh M CTEIICHb OKUCIICHHUS XHMHUYECKUX 3JIEMEHTOB B COCTMHCHHSIX
Pa3IMYHOTO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJacCy COEIMHEHUH IO
dbopmynam, BHABl XUMHUYECKOW CBsI3M  (KOBAJCHTHOW, WOHHOW, METAJUTMYECKON) B
HEOPraHMYECKUX COEAMHEHHUAX, 3aps] HMOHA MO XMMHUYECKOM Qopmyne, XapakTep cpelsl B
BOJHBIX pAcTBOpPAax HEOPraHWYECKUX COEAMHEHUH, TUN KPUCTAIMYECKON  peleTKd
KOHKPETHOTO BEIIECTBA;

packpbiBath cMmbich [lepuonuueckoro 3akona J{. . MenaeneeBa u 1eMOHCTPUPOBATH €r0O
[MOHUMaHHe:

ONMHCHIBaTh U  XapakTepuzoBaTh TabnauuHyro Qopmy Ilepuonnyeckoit cucTemsl
XMUMHUYECKUX 3JIEMEHTOB: pa3jnyaTh NOHATUA «A-rpynmna» u «b-rpymnmnay, «Maible Iepuoab» U
«OOJIbIINE TIEPUOJIBIY;

OOBSCHATH CBS3b IMOJIOKEHHs 37eMeHTa B [lepuonuyeckoil cucrteme ¢ pacrnpeeseHueM
AIIEKTPOHOB MO YHEPIETUYECKUM YPOBHSAM, MOTYPOBHIM U OPOUTAISIM aTOMOB MEPBBIX YETHIPEX
MIEPHO/IOB;

BBIJICIISATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M MX COCAMHEHUMN
(KUCIIOTHO-OCHOBHBIX U OKUCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHUIOB U THAPOKCHUIOB)
B IIpe/ieiaX MaJIbIX MEPHO/IOB U TJIABHBIX MOJATPYII C YU€TOM CTPOCHHUS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUHM DJIEKTPOJIMTUYECKON IUCCOIMAlMU, 3akoHa lecca u ero
CIIEJICTBUH, 3aKOHA JIEHCTBYIOLIUX MAacCC, 3aKOHOMEPHOCTEH M3MEHEHHUS! CKOPOCTH XUMHUYECKOM
peaKiuu, HalpaBJICHUS CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT PA3IUYHBIX
(baxTOpOB;

KIacCU(UIIMPOBATh XMUMHUYECKHUE SJIEMEHThI, HEOpPraHWYeCKHe BEIIeCTBa, XHUMHYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIECTB, MO TEMJIOBOMY 3 (deKTy, mo
arperaTHOMy COCTOSIHUIO pEareHTOB, 10 W3MEHEHUIO CTETNEeHEW OKHUCICHUS XUMHYECKUX
AIIEMEHTOB, 0 OOPATUMOCTH, TI0 YUACTHIO KaTalau3aTopa);



XapakTepu30BaTh (OMHUCHIBaTH) OOIIME XWMHUYECKUE CBOMCTBA BEIIECTB PA3IMUYHBIX
KJIACCOB HEOPraHWYECKUX COEIMHEHUH, TOATBEPAK/IAsi ITO ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOLIMX XUMHUECKUX PEAKLIIMIA;

COCTaBJISATh YPABHEHHUS: DJIEKTPOJUTHUECKON TUCCOLMALMU KHUCIOT, LIEN0YEed M COJIeH;
MIOJIHBIE M COKpAIICHHBbIC YPaBHEHUS pEaKIii MOHHOTO OOMEHa; pPeaKluid, MOATBEPKIAIONINX
CYLIECTBOBaHHE FEHETUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMUHbIX KJIACCOB;

PacKpbIBaTh CYLIHOCTH IPOLIECCOB T'HAPOIN3a COJIEH MOCPEICTBOM COCTABJIEHUS KPATKUX
HMOHHBIX U MOJIEKYJISIPHBIX YPAaBHEHUH PEaKIUil, CyIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaxkiuii HoCpeICTBOM COCTaBJIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

IIPE/ICKa3bIBATh XapaKTep Cpebl B BOJHBIX paCTBOpPaX COJIEH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKHE M XMMHMUECKHE CBOICTBA MPOCTHIX BEIIECTB
(kucnopon, 030H, rpagur, aamas, KpeMHHH, 6op, a3otr, docdop, cepa, XI0p, HATPUHl, KaJIWH,
MarHui, KaJblui, aJIIOMUHUMN, Kejle30, Me/Ib, IMHK, cepedpo) U 00pa30BaHHBIX UMU CIIOKHBIX
BEIIECTB, B TOM YHCJI€ UX BOJHBIX PACTBOPOB (aMMHMAK, XJIOPOBOAOPO, CEPOBOJOPO]I, OKCHIbI
yriepoaa (I, 1V), kpemuus (1V), azota (I, 11, 1, IV, V) u docdopa (lll, V), cepsr (1V, VI),
CEepHHCTasi, cepHas, a3oTHas, ¢ocdopHas, YrojbHas, KpPEeMHHEBas KHUCIOTHI, OKCHIbI U
rugpokcu bl MetayuioB |A—lA-rpymm, amromunus, meau (11), uaka, sxenesa (11 u 111));

MOSICHATh COCTaB, OTHEJbHbIE CHOCOOBI MOJIyY€HHS M CBONCTBA CIJIOKHBIX BEIIECTB
(kucnopoacoaepKaiire KUCIOThl XJIOpa, a30TUCTasi, OOpHas, yKCyCHash KUCJIOThI U UX COJIH,
rasiorenu el kpemuus (1V) u docdopa (11l u V), okeun u rugpokxcua xpoma (I11), nepmanranar
KaJIvs;

OINMCBIBATH POJIb BAXKHEHIIINX M3y4aeMbIX BELIECTB B IPUPOIHBIX MIPOLECCAX, BIUSIHUE HA
KHUBBIE OPraHMU3MBbI, MPUMEHEHHE B PA3JIUYHBIX OTPACIAX SKOHOMMKH, MCIOJIb30BaHUE JUIS
CO3/1aHUs COBPEMEHHBIX MaTEPHAIIOB U TEXHOJIOTHHA;

IIPOBOJIUTh PEaKUUM, MOATBEPXKJAIOIINE KAadeCTBEHHBIM COCTAB pa3IMYHBIX BEIIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM COJEpXKalliecs B BOJHBIX pacTBOpax MOHBI: XJIOPUA-, OpOMU/-,
nomua-, cynbdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-, Cyab(uUT-, Cynbdua-, HUTpAT- ¥ HUTPUT-
WOHBI, TMIPOKCUA-UOHBI, KATHUOHBI aMMOHMsS, MarHusi, KajlblLUs, allOMHMHHUsA, xene3a (2+) u
xenes3a (3+), menu (2+), IUHKa;

OOBSICHATH U MIPOTHO3UPOBATh CBOMCTBA BAKHEHIIMX U3y4aeMbIX BEILECTB B 3aBUCUMOCTH
OT MX COCTaBa U CTPOCHMS, IPUMEHEHHE BEIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTb
IIPOTEKaHUsI XUMHUUYECKUX IMPEBPALICHUH B Pa3IMUYHBIX YCIOBUSX HAa OCHOBE PAaCCMOTPEHHBIX
3JIEMEHTOB XUMUYECKOI KMHETUKU U TEPMOIUHAMUKH;

BBIUUCIIATH OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 110 (opMyJsie COeIMHEHMs], MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MOJIBHYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTa B CO€AMHEHUH, MOJIIPHYIO KOHILIEHTPAIHMIO BEIeCTBa B
pacTBOpe, HAXOQUTh MPOCTEHIIyI0 (OpMYJIy BEIIECTBA IO MACCOBBIM WJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, MPOBOJUTH PAcUYeThl MO0 YPaBHEHUSIM XMMHMYECKMX PEAKIMH C y4eTOM HEeAO0CTaTKa
OJIHOTO M3 peareHTOB, IMPAKTUYECKOr0 BBIXOAA MPOJYKTa, 3HAYEHMs TEMIoBOro s¢dexra
peaxkiuuu, ONpeAesaTh COCTaB CMECEH;

coOmogark mpaBuiaa Oe3omacHOM paboThl B JabopaTopud MpH  UCHOJIb30BAHUU
XMMUYECKOM TMOCyibl W O0OpyHOBaHMs, a TakkKe MpaBWiIa OOpalleHHs C BeIleCTBaMH B
COOTBETCTBUU C MHCTPYKIUSAMH BBIIOJHEHUS JJAOOPATOPHBIX ONBITOB M MPAKTHUECKUX PaldoOT 1o
MOJIyYEHUIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKHCIOro ra3a) U peleHHIo
HKCIIEPUMEHTANBHBIX 33J1a4y 110 TeMaM Kypca, IPeACTaBIATh pe3ynbTaThl SKCIIEpUMEHTa B (hopme
BBIBO/JIOB, JOKA3aTeNILCTB, IPa(UKOB, TAOIUI] U BBISBIATH SMIMPUUYECKUE 3aKOHOMEPHOCTH;



IIPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIBHON JEATENIBHOCTH (AaHAJIU3 W CHHTE3,
CpaBHEHHE, 0000IIeHIe, CUCTEMATU3alUIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3EH) MpH
U3Y4YEHUHU CBOWCTB BELIECTB W XMMMUECKHUX PEAKLUH, BIAJETh €CTECTBEHHO-HAyYHBIMU
METO/IaMU T03HaHUs (HaOIOAEHHE, U3MEPEHUE, MOJEIMPOBAHUE, SKCIEPUMEHT (peaibHbId U
MBICJICHHBIH);

MPUMEHATh IpaBuia Oe30macHOro oOpallleHHs C BEHIeCTBAMM, HCIOJb3YEMbIMU B
MOBCETHEBHOM KHM3HM, INpaBHJIa MOBEICHHUS B LENIAX COEPEKEHHs 30POBbS M OKPYKArOIIEH
MPUPOJHON cpezdbl, MOHUMaTh BpeJ (OMACHOCTb) BO3JEHCTBUS Ha JKMBbIE OPTraHU3MBbI
OTIpE/ICICHHBIX BEIIECTB, MOSACHATh HA IPUMEPAX CIIOCOOBI YMEHBIICHUS U MPEIOTBPAICHHUS X
BpPEAHOI0 BO3/JICHCTBUS, 3HAUEHUE )KUPOB, OEJIKOB, YIIIEBOJIOB /ISl OPraHU3Ma YeJI0OBEKa;

HCII0JIb30BaTh MOJYYEHHbIE MPEACTABICHUS O cepax mpodeccnoHalIbHON NesTeNbHOCTH,
CBSI3aHHBIX C HAYKOM M COBPEMEHHBIMU TEXHOJOTMSMH, KaK OCHOBY Ul MpPO(eCcCHOHaIbHOU
OpUEHTAINH U JUI1 OCO3HAHHOTO BhIOOpa XMMHHU KaK MPOQHIBHOTO MPEAMETa MPH MPOJIOJIKEHUH
00y4eHHs HAa YPOBHE CPEHETO O0IIero o0pa3oBaHMs;

Y4aCTBOBATh BO BHEYPOUHOU MPOEKTHO-UCCIEA0BATEIBCKON AEATEIBHOCTH XUMUYECKON 1
XMUMHKO-9KOJIOTUYECKOW  HAIlPaBJI€HHOCTH, MPUOOPECTH  OMBIT  MPOBEACHUS  Y4eOHBIX
UCCIIEIOBAaHUI B YCIOBHUSAX 00pa3oBaTEeNbHBIX OpraHM3alMii, a TakkKe opraHu3anuil (LEHTPOB)
JIOTIOTHUTEIBHOTO 00pa30BaHus JIeTel.
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HU®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCBHI CETU
HUHTEPHET

1. http://www.alhimik.ru IIpeacTaBneHbl pyOpHKH: COBETHI A0UTYPUEHTY, YYUTEIIO XUMUH,
CIPaBOYHUK (OUYEHBb OOJIbIIAs TT000PKa TAOJIUII M CTPABOYHBIX MAaTEPUAJIOB), BECEast
XUMHUSI,HOBOCTH, OJIMMITHA/IbI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUN).

2. http://www.hij.ru XKypuan «Xumust 1 5KU3HbY» TOHSATHO U 3aHUMATEIBHO PACCKa3bIBACT
000 BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTponHsIit xkypHaT « XMMUKA B XUMUSI», B
KOTOPOM TIPE/ICTABICHO MHOXECTBO OIBITOB 110 XUMHUH, 3aHUMATEIIbHON HHDOpMALIUH,
MO3BOJISIONICH YBIICUh YICHUKOB IKCIIEPUMEHTAIBHOM YaCThO MIPEMETA.

4. http://c-books.narod.ru BceBo3moskHast murepaTypa 1mo XHMHH.

5. http://www.drofa-ventana.ru M3sectHoe u3garenbcTBo yueOHOM muTeparypsl. HoBHHKH

HAYYHO-TIOIMYJIAPHBIX U 3aHUMATCIIBHBIX KHUT 110 XUMUH.
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