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COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €IUHUI BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX pPEeAKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCH]IA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHON
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ineMeHT U MmpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopoaa. CrnocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — ajuioTporiHas MoAUGUKAIIS KAUCTIOPOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccudpukauuss OCHOBaHMI: WIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOvpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4Y€HHE, COOMpaHHME, paACIIO3HABAaHHE W W3YYCHHUE CBOICTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
pPacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpAaCK{ MHJIMKATOPOB B paCTBOPaxX KUCJIOT U IIEI0UYEH, U3yUeHNE B3aUMOAECHCTBUA



okcuna meau (1) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT ¢ METalaMu, peakiui
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIU, PELUICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKH KIACCU(DUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u qiauHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajidyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzaniusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 KJlacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBbIE TOHATHSA: HAYYHBIA (aKT, THIOTE3a, TEOPHUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KNS, KAJIBIUS U UX COCTMHECHUM
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB. XHMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIMIOBOMY 3(PQeKTy, Mo
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[lonsiTHE O CKOPOCTM XUMHUYECKOM peakuuu. lloHstue 00 00paTUMbIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMH,  AJIEKTPOHHBIA  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BAaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHM3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 ANEKTPOIUTHUECKON TUCCOUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduTa W anMmasa), CIOXKHBIX BEIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpPHAIOB), IIPOBEACHHUE OIIBITOB, WLIIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCMHEHMSI), pAacClO3HABAHME  HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeNeHU OKucieHud. CTpoeHne U (pU3MYecKue CBOMCTBa MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJOPO/Ia HA OPTaHU3M YEJIOBEKa. BaykHelIne XJI0puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE PEaKIUH, JeKallhue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpPYXAaIOLEl Cpelbl COCAUHEHUSMH Cepbl (KHCIOTHBIE IOXKIW, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XuMu4yeckue cBoiicTea. KpyroBopot a3ora B mpupojae. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMpEACTaBUTENS Kilacca KHUCIOT W CHenupUIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amIOTpONHBIE
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBUE HA JKUBBIE OPraHU3Mbl, [OJIY4YEHHE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHass peakuuss Ha kapOoHaT-uoHbL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTa).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILECTBAaX: XKMpax, OejKax, yrieBojax — U ux
poJiM B JKM3HM YeJoBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COETMHEHU.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHel1e cTpouTeNbHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TaJIOT€HUIOB), 03HAKOMIIEHHUE C 00pa3laMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakluy Ha Cyiab(haT-uoH U HAOII0eHIe TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX ynoOpeHul, nojydeHue, coorpaHue, pacro3HaBaHUE U U3YYCHHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJEIEH KPUCTAUIMYECKUX PEIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUIUKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTauoB. OU3nyeckue U XMMUYECKUe CBOMCTBa MeTaiioB. O0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucteMe XUMMHYECKUX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenouyno3eMenbHbIE METAUIBI MAarHMM W KaJdbLUMM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB [l.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUTABOB, HX (PU3NYECKUMH
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOLECCA TOPEHUS KeIe3a B KUCIOPOJIE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HabmromeHne M ommMcaHUE IPOIECCOB OKpPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIeHTpalus BemlecTs, nanee — [1/1K). Ponb xumMun B pemieHun SK0JIOrHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWs, aHalu3, CHHTE3, KiIacCH(PUKAIMSA, TEPUOIUIHOCTh, HAOIIOJACHHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MTPOBOTHHKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dorocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, MOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ITOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATH CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBIIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOil, MOOCTYMHBIMU TEXHHUUYECKHMMH CpPEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBuUi OE30MACHOCTH TpHU  OOpallleHUuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHUM 1O  XWMHH, OCO3HAHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON Npo(eCCUOHATIBHON IE€ATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHs PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
runore3a, (QaxkT, CHUCTEMa, IMpolecC, SKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECTeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMK XUMHUYCCKUX BEIIECTB W XUMHUYECKHX DPEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (MPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YyUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NMPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOIIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHBbIE  pe3yJbTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCIICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO MaHHOW ¢enepanbHO paboyeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX  HOBBIX CUTYAITHX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, IEKTPOOTPULIATEIIBHOCTh, CTEMNEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAlIb, PAUyC aToOMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUUA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIUi, €eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBITMIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHHUE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUU, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)» U «modooyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee 4YUCIO DJEKTPOHOB U paclpeeieHue ux Mo
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPkKaas OMHCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peaKmuii, EeCTECTBEHHO-HAy4YHbIC METOABl TO3HAaHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM KoanuecTno yacos JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
°n/m
NPOrpamMMmbl Bcero pecypceel

Pasznen 1. HepBonaqanLHHe XUMHNYECCKHUEC TTIOHATUSA

Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U MPAKTHYECKOU 5 bu6nuoreka L{OK https://m.edsoo.ru/7f41837¢
JeSITeIbHOCTH YeJI0BEKa

1.2 BemecTBa 1 XuMu4eckue peakuuu 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢

Utoro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BelIeCTB

B .K B! 0

2.1 OIY%. BHCTOPOA. LIOHIITHE O 6 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
OKCHaX
B !

2.2 OAOPOA. LIOHATHE © KHEIOTax 1 8 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
COJIAX
Boma. P ! 0

23 OAa. TACTBOPEL. HIOHATHE O 5 Bu6miorexa [{OK https://m.edsoo.ru/7f41837¢
OCHOBAHUAX
O

2.4 CHOBHDIC fHaCCH Heoprafreckux 11 bubnurorexa L{OK https://m.edsoo.ru/7f41837¢c
COCANHCHUN

Hroro mo pazneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[

[Iepuoanueckuii 3aK0H U

3.1 7 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢c

Ilepnonnueckas cucrema



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKUX dieMeHToR /1. .
MenaeneeBa. CtpoeHue aToma

3.9 Xumunueckas cBsi3b. OKMCIUTETLHO- g
' BOCCTaHOBHTEIIBHBIC PEAKIIUH

Hroro mo pazaeny 15

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢c

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

Ne ni/n

KoanuecTBo 4acoB

Bcero

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIE pecypchl

Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peakuuu

[ToBTOpEeHME U YIITyOJICHHE 3HAHUIT

11 5 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca
O
1.2 CHOBHHIE SHCOHOMEPHOCTH XINMIHCCIX 4 BuGnnorexa LIOK https://m.edsoo.ru/7f41a636
peakuuii
5 :
1.3 JICKTPOITHACCRAS IMCCOnHat 8 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
XMMHYECKUe Peakluy B PacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
OOmast xapakTepUCTHKa ec
2.1 T XaPaKTCPHOTHIE XHMHIHCCIiX 4 bubmuoreka ITOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnnorexa [HOK https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XxapakTepUCTHKA XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 bub6muotreka LIOK https://m.edsoo.ru/7f41a636
UX COCTMHEHUS
OO1m1ast XapaKTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTMHEHUS
Hroro mo pasneny 25

Pa3gea 3. MeTaaabl M HX COeAUHEHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.1 OO0111e CBOMCTBAa METAILJIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxxselinme Metayuibl 1 UX COEIUHEHUS 16 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
4.1 E:Jf;ic;za 1 METCPHAIIEL B HHSHH 3 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PeszepBHOe Bpemst 3 bubnunoreka L{OK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHaan'IBHHe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJApHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBINH 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(peKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU TOHATUA IPU OITMCAHHUU BCUICCTB U UX HpeBpaH_(eHI/Iﬁ

13

WCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUISl COCTaBJIEHUS (OpMYJ

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PAaCKpbIBATH CMBICII 3dKOHOB  COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHapHBIX
COEIMHEHMSX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHECHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICIUPOBAHKME, OKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX ITOHATHH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KUCIOPOJA), MPUTOTOBIECHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (PeHONIPTAICHH, METUIIOPAHK U APYTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkunmn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TIOHSTHIM: AApO aroma,

AJNIEKTPOHHBIA CJIOM aToMa, aTtomMHas opOuTanb, paguyc aroma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSPHAs KOBAJECHTHAS CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoamueckoro 3akona [I.M. Menneneena:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeAeseHUe UX O AIEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIPCACIATE BUJ XUMHYECKON CBS3U (KOBaJ'IeHTHaH n I/IOHHa}I) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo 1 XUMHYECKast pCaKkuus»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTEID,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJJIn4yecKasi), KpHUCTaJUIMYecKasi pemérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHX IMOHITUH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN
MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OajaHca ITUX PeaKLUii
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTamuibl U KX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W cHenuduyecKue
XMMHMYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILECTB, IIOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MOATBCPKAAOIIUX CYIICCTBOBAHUC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJHEHUIO
abOPaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPHUI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MIPUMEHATh OCHOBHBIC OIEPAIlMKd MBICIUTEILHON IEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHWE, O0000IIEeHHEe, CHUCTEMATH3AIHIO,
BBISIBIICHUE [PUYUHHO-CICIACTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I; eCTeCTBeHHOHay‘-IHbIe
METOBI IMO3HAHHMS — HAONIOJCHHE, M3MEPCHHE, MOJCIMPOBAHUE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumun. Ponp XMMHM B KU3HU Ye€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

ITousTue o METOJaXx IIO3HAHUA B XUMHUH. Yuctele BCIICCTBA 1 CMECH. CnocoObl

pasaciICHus cMmeceint

13

14

ATOMBI U MOJICKYIJIBI. Xumnueckue saeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTie U c0KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcuTeNbHAas  aTOMHas — Macca.
OtHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBass [0y XUMHYECKOrO

9JICMCHTA B COCAMHCHUH

1.5

1.6

KommnuectBo BemectBa. Mosib. Mousipast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M YHMCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

Pu3znyecKre U XMMHAYECKHE SIBICHUSA. XUMUYECKas peakuus U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  Macchl  BeUIeCTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccupukanus XuUMHYECKHX  peakuud (COeNMHEHHUs,  Pa3sIoKEHUs,

3aMenieHus, 0OMeHa)

1.7

XUMHUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOHM MOCYyAOW, C
MpaBUIaMu paboTHI B JabopaTopuu U nmpuéMamu oOparieHus ¢ J1adbopaTopHbIM
o0opysoBaHHEM, H3YYEHHE M ONHucaHue (U3MUECKUX CBONCTB 00pa3iioB
HEOPraHWYECKHX BEIISCTB, HaOmofeHue (u3ndeckux (TJIaBJICHUE BOCKa,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOPeHHE CBEUYM, TMPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HAONIOJEHWE U OIHCaHUE
MPU3HAKOB TMPOTEKAHWSI XUMHUYECKHX PpeaKkiui (pas3lioKeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJIEIICTBHE JKele3a ¢ pacCTBOPOM




comm meau(1l), u3ydenne cnoco0oB pa3eneHust cMecei (C MTOMOIIBI0 MarHHUTA,
¢wIbTpOBaHME, BHIMAPUBAHKUE, AUCTHWILUIAIMS, XpoMarorpadus), MpoBeacHHE
OYUCTKM TOBAPEHHON COJIM, HaOJIOJICHHE | OIHCAaHHE pPEe3yIbTaToB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoJeJIeld MOJIEKYI (II1apOCTEePKHEBBIX )

Baxneimme IpEACTAaBUTCIIN HCOPTAaHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT U mpocToe
BelecTBo. HaxoxaeHue kuciopoaa B mpupoje, PU3ndecKue U XUMUIECKUE
cBoricTBa (peakiuu ropenus). Okcunbl. [Ipumenenne kucimopoaa. CrocoOs
MOJy4eHUsI KHUCIOpOAa B J1a0OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopor

Kkucioposa B mpupojie. O30H — auioTpornHas MoaupuKaus KUCIopoia

2.2

TermnoBoit ekt XuMudeckol peakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUe

BO3yXa, YCUJICHUC ITApHHUKOBOI'O 3(1)(1)6KT8., pa3pymi€eHue 030HOBOI'O CJI0s

2.3

2.4

2.5

Bozmopox — anemeHt u nipocroe BelecTBo. HaxoxeHre Bogopoa B Mpupo/e,
du3uYecKue W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHS.

Kucnors! u conun
MossipHblid 006EM Ta30B. Pacy€Thl M0 XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoiicTBa BOAbL. Boaa kak pactBoputens. PacTBOpHI.
HacellieHHble 1 HEHACBILLEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B NPUPOZAE M B KU3HM ueioBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHHE MpUPOAHBIX BojA. OXpaHa U OYHMCTKA

MPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyroe. HomeHnknaTypa okcumoB. OuU3HUecKue M XUMHUYECKUE

CBOICTBa OKCHAOB. [losryueHne okcuoB

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckue 1 XUMUUYECKUE CBOMCTBA

ocHoBaHuH. [Toyyenre ocHOBaHMM
Kucnotel. Knaccudpukanus kucnor. Homenkiarypa kucnor. @usndeckue u
XUMHYECKHe cBoMcTBa kucnoT. Pag aktuBHOocTH MeTtayuioB H.H. Bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITony4yenue conen
['eneTnyeckas CBSI3b MEXAY KJacCaMHU HEOPIraHUUYECKUX COETUHEHUM

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIPEICICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJlyueHue, coOupaHue, paclio3HaBaHUE U M3y4CHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHS U MIPEKpallleHus: TOpeHus (1moxapa), 03HaKOMIIEHHUE ¢
o0pa3llaMyd OKCHZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOWpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3auMOJIECHCTBUE
BOJIOpOAA c OKCHJIOM meu(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMaTEpHAaIIOB), HAOIIOIeHUE 00pa3loB BEHIECTB KOJUYECTBOM 1 MOIIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpEeAENEHHOW MaccOBOU
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJIAMH
(HaTpueM W KajblieM) (BO3MOXKHO HMCIOJb30BaHUE BHJICOMATEpPHUAJIOB),
OTIpeNieIeHue PacTBOPOB KHUCIOT M MIENOYEH C MOMOUIbI0 HMHIMKATOPOB,
UCCIIeIOBaHHE OO0pPAa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOpPAaxX KHUCIOT U
nienouel, ulyuenue Bzaumozeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEAaKIUi HEeUTpau3aluy, TOJydeHUE
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO MeTaljia JPyruM H3
pacTBOpa COJM, PEUICHUE YKCHEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «Baxunenime

KJIaCCbhl HECOPTaHNYCCKUX COE€TUHECHUI

3.1

[lepnonnueckuii 3akoH u [lepuoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCITUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble MONBITKM KiIacCUPUKAUU XUMHUYECKUX 3yeMeHTOB. [lonstue o
IpyImnax CXOAHBIX 3JIE€MEHTOB (IEOYHBIE U IIEI0YHO3EMENbHbIE METaJlIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U THAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XUMHUUYECKUX DJIEMEHTOB
AW. Menneneea. Koporkonepuoganas # UIMHHONEPUOAHAS (QOPMBI
Ilepuoauueckoit cucrembl xXumuueckux odneMeHtoB J[.M. Menneneesa.
Ilepuonbl u rpynnel. @U3HYECKHU CMBICI HOPSAIKOBOTO HOMEpAa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoanueckoii cucremsl .. MenaeneeBa. XapakTepucTHKa XUMHYECKOTO

3JIEMEHTA MO ero noyuoxeuuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI pajJnyca aTOMOB XHMMHYECKHUX HJIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBOMCTB MO TpyIIaM U IMEepUOJIaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MennaeneeB — y4€Hblid u

rpakiaHuH

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHAss W HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/II_IaTCJIBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenb okuciieHnus. OKHCIIMTEIFHOBOCCTAHOBUTEIIbHEIC pE€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUM OKCIICPUMCHT: HU3YYUYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBHEC THAPOKCHAAa MHKAa C pacTBOpaMH KHCJIOT H
Iuenoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKInid (TOpEeHUe, PEaKIluy Pa3aoKeHUsI, COSTUHEHUS )

9 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuUuecKas pcaKknusi. HOBTOpeHI/Ie

11

[lepuonnueckuii 3akoH. llepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJlbLHUS U HUX
COCIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B llepnoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKOW CBSA3U. THIBI KPUCTAITHYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMUYECKOM cBsa3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapoJHas U TpUBHATbHas). XUMHUYECKUE
CBOICTBa BEILIECTB, OTHOCSUIUXCS K PaA3JIMYHBIM KJIacCaM HEOPraHUYECKUX

COCHHHCHHﬁ, TFCHCTUYCCKAA CBA3b HCOPraHUYICCKUX BCIICCTB




13

Krnaccudukarms XuMuIecknx peaknnii o pa3IudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YacCTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo
U3MEHEHHIO CTENCHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 Y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

1.5

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKHX peakuusx. [lonsrtue o
FOMOTEHHBIX M TETePOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpPbI, BIUSIONIME HAa CKOPOCTh XMMHUYECKOM peakluu U

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENLHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOIUALUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHoHbl. MeXaHu3M JUCCOLMAH BEIIECTB C Pa3IM4YHbIMU BUIaMU
XuMHUecKol cBsa3u. CreneHs guccoruanu. CUiabHbIE U cIa0bIe QIIEKTPOIUTHL.
Peaknu noHHOTO OOMEHa. Y CIIOBHUS MPOTCKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs1 peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHUN U COJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonstue o TuapoJImn3eC coJieit

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KpPUCTaNIMYECKUX
PELETOK HEeOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJUloB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJa HATPHUs); UCCIETOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW pEeaKIMH OT BO3ACUCTBUS PA3IUYHBIX (DAKTOpOB;
UCCJIEIOBAaHUE  BJIEKTPOIPOBOAHOCTH  PAacTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALIMU  KHUCJIOT, WIeoded U coyiell (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NpOTEKaHMs peaklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/lKa, BbIJICIEHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WJIIIOCTPUPYIOIIUX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PeaKLUil (TOpeHHE, Peakluu Pa3IoKEHHs], COeTUHEHNS);
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel ¥ UX COeAMHEHUS

2.1

O6IJ_[8JI XAapaKTCPUCTHKA TaJIOI'CHOB. OcobeHHOCTH CTPpOCHUA ATOMOB,

XapakTepHble cTeneHu okucienus. CtpoeHue u (Qusnueckue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMoOJeHCTBHE C METaUIaMH, HEMETAJIaMH, IIeJouaMu). XIOPOBOAOPO.
ConsiHast KMCJOTa, XUMHYECKHE CBOWCTBA, IMOJNy4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJIOPOBOAOPOJA HA OPraHU3M 4YeJIoBeKa. BaxkHeiue

XJIOpUAbI U NX HAXOXICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 37JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pusndeckne CBOWCTBa
NPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIC MOTUPHUKAINN
KHCJIOPO/a M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢du3nveckue M XUMHUYECKHUE CBOMCTBA. OKCHIBI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYECKUE U XUMUUYECKUE CBONCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIOT U CrieluuuecKkue). XuMUIEeCKUe
peaKIuy, JexKalue B OCHOBE MPOMBIIUIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAs] peakuus Ha
cynbhar-uoH. HaxoxaeHnue cepbl u €€ COeTMHCHUN B MPUPOJC. XUMUIECKOES
3arps3HEHUE OKPYXKAIOIIEH CPEe/Ibl COCNMHEHHUSIMUA CepPbl (KUCIOTHBIC TOMKIH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHUS

OO6mas xapaktepuctuka 3aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHble CTENEHU OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoe, pu3nuecKue U XuMUIecKre cBoiicTBa. KpyroBopoT a3ora B mpupoe.
AMMHak, ero (Qu3Mueckue W XUMHYECKUE CBOICTBa, TMOJIyueHHE U
npuMmeHenne. Coin aMMOHHMS, UX (PU3MUECKHME W XMMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakius Ha MOHbI aMMOHHMsI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3nveckrue U XuMHUeckre cBoicTBa (001Me KaK npeacTaBuTeNs
Kjacca KHUCIOT M cnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U cosei
aMMOHHMSI B Ka4e€CTBE MUHEPAJIbHBIX yn0OpeHHil. XUMHUYECKOe 3arpsi3HEHHE
OKpYXKaroIlel Cpelpl COEINHEHUSAMU a30Ta (KUCIOTHBIE 10K/, 3arPsA3HEHNE

BO3/yXa, I0YBBI U BOJIOEMOB)

docdop, amnoTponHsie MogudpuKau Gochopa, GpU3NIECKre U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, (usmdeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcmonb3oBanue (ochaToB B KadyecTBE

MUHEPATBHBIX YI00pEeHU
O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS

aTOMOB, XapPaKTCPHLIC CTCIICHU  OKHUCIICHUA. Yrﬂepo;[, AJUIOTPOITHBIC

MoaudUKaIMK, PACTIPOCTPAHEHHE B TIPUPOJE, QU3HMUYECKHE W XUMUUYECKHE




2.6

cBoricTBa. Ancopouus. KpyroBopot yriepoaa B mpupojae. OKCuibl yriepona,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KUBBIC OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIOTUYEeCcKue Mpo0IeMbl, CBSI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATA; MAPHUKOBBIN
sbdekr. YrompHas KUCIOTa W €€ conM, uX (PU3MYecKrue U XUMHUYECKHE
CBOIICTBA, MOJIy4eHUE U NMpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanbHBIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, STHJIEH, alleTWIEH, 3TaHOJ, IJIULEpPUH, YKCyCHas
kucnora). x cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornuecku
Ba)XHBIX BEIECTBAX: XHpax, OesKax, yrJieBoJax — U UX POJIM B JKU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHM4eCKHX

COEeIMHEHUN

2.7

Kpemuuii, ero Qu3nueckue H XUMHUYECKHE CBOMCTBA, TWOJY4YCHHUE U
npuMmenenne. CoeuHeHNsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcune kpemuusi(1V) u kpemuueBoi kucinore. CHIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [IpoGiembl
0€30I1acHOTO WCIOJIB30BAHKS CTPOHUTEIBHBIX MATEPUAIIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPH]I-
MOHBI W HaONIO/eHHE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpakKarollue
¢du3nyecKre 1 XMMUYECKHE CBOMCTBA raJIOr€HOB U X COEIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHNE BUJEOMATEPHATIOB); O3HAKOMJIEHHE C O0Opas3lamMu XJOpPHUAOB
(raJloreHU1I0B); O3HAKOMJIEHHME C oOpa3namMM cepbl M €€ COECTUHEHUSIMHU
(BO3MOXHO HCTOJB30BAaHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpollecca
oOyTJIMBaHUs caxapa MoJl IeiCTBUEeM KOHLEHTPUPOBAHHOM CEpPHOU KUCIIOTBHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBiIeHHON CEPHON KHUCIIOTHI, IPOBEICHNE
Ka4eCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJIeHHE TNpuU3HaKa eé
MPOTEKaHHUs; O3HAKOMJIEHHE C (PM3UUYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MCIIOJB30BaHUE BHUIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YyI0OpEeHUH; TOTyIeHHE, COOMpaHue, paclio3HaBaHNE
Y U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEJICHNE KAaUE€CTBEHHBIX pEaKUUil Ha UOH

amMMOoHMSI U (ochaT-MOH U HU3ydyEeHUE TMPU3HAKOB HX IPOTEKaHMUS,




B3aUMO/ICHCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHANIOB); W3yY€HUE MOJENICd KPHUCTATLIMYECKUX
peméTok anmasza, rpaduta, ¢QyIepeHa; O3HAKOMIICHHE C IIPOILIECCOM
a71copOIMK pacCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTAa3a; MOJyYeHHe, COOMpaHue, pacro3HaBaHHE W M3YUYCHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHUE KAaYeCTBEHHBIX pEaKIuid Ha KapOoHAT- U
CUJIMKAT-UOHbI M M3Yy4YCHUE IPU3HAKOB MX IMPOTEKaHUS; O3HAKOMJICHUE C
MPOJYKUIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTauIbl ¥ UX COCAUHCHUA»

MeTamisl 1 uXx COCIUHECHUA

3.1

OO0mast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaNIOB HA OCHOBaHWUHU
ux nosiokeHus B llepuogmyeckod cucreMe XMMHYECKMX 3ieMeHToB [I.1.
Menneneesa u crpoenust atoMoB. CTpoeHHre MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIM4yecKass pemeérka. OJIEKTPOXUMUYECKUN P

HaHpH)KCHI/Iﬁ MCTaJ1JI0B

3.2

3.3

duznyeckre U XMMUUYECKUEe CBOMCTBa MeTaiioB. OO0IIKe crioco0bl MOTy4eHuUs
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsie MeTaybl: noynoxkeHue B [leproauueckoll cucTeMe XUMHUYECKHX
anemeHnToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HAXOXIEHUE B MPUPOJE.
duznyeckre U XMMHUECKHUe CBOIMCTBaA (Ha mpuMepe HaTpus U Kanus). OKCHabl
U TUAPOKCHUABI HATpUAd H KaJlvsd. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUI

3.4

[llenouyno3eMenbHEIE METAIBI MarHuii W KallblUM: IIOJIOKCHUE B
ITepuoanueckoit cucremMe xumuueckux d3emeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXKJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi M Kajublivs. BakHeilne coelWHEHHs] KalblHs (OKCHI,

THJIPOKCHI, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

3.5

3.6

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XMMHUYECKUX AIIEMEHTOB
J.W. Menneneesa; CTpOo€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyeckue u
XMMUYECKHE CBOWCTBA amiOMHHUSA. AMQOTepHbIE CBOWCTBa OKCHIA H

TUIPOKCH]IA ATFOMUHUS

Kenezo: nonoxenue B [lepuoandeckoi cucreMe XuMuueckux 3neMeHToB [[. 1.

MCH,Z[CJICeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XUMHYECKHE CBOMCTBa jkene3a. OKkcuawl, TuApokcuabl u conu xenesa(ll) u

skeneza(lll), ux cocras, cBOMCTBA U MOyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CIIaBOB,
X (U3NYECKUMH CBOWCTBAMH; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJAa KaJbliMs W HATpusi C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKINI Ha NOHBI
(Marams, Kameius, amomuaus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HaOII0/ICHUE W OTIMCAHKUE TIPOIIECCOB OKPAIIIMBAHUS IIJITAMCHH NOHAMY HATPHS,
Kamuss W Kanblus  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
UCCIIeIOBAaHNE aM(POTEPHBIX CBONCTB TMIAPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pelIeHNEe SKCIIEPUMEHTAIBbHBIX 3a71a4 10 TeMe «BakHelne MeTaibl

U UX COCIUHCHUA»
XuUMHS ¥ OKpYXkarolas cpeaa

HoBbie maTepuansl 1 TEXHOJOTMHU. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YesloBeKa. XUMUA U 310poBbe. be3omacHoe ucnoap30BaHUE BEUIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas momolib Npu XUMHYECKUX OXKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpPaMOTHOCTH.  XHMHYECKOE  3arps3HEHHE
okpyxarorieii cpenst [1IK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIeM.
[TpuposHble MCTOYHHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy " NPOMBIIIINIICHHOCTH

4.3

XHUMHUYECKUM 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpHraJioB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKHU KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJEKYJIsIpHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPeAHssl), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus, peakuu oOMeHa, TeroBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCCoBasA 104 HW  INPOUCHTHAasd




2.2

2.3

KOHIIEHTPALIKs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOUTalb, PaJWyC aroMa, BaJCHTHOCTh, CTENECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, pEeakUMd HMOHHOrO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHbIC BEIIECTBA U
Marepuassl (B TOM YMCIIE MUHEpAJbHBIE YHOOpEHUs, METaUlbl M
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHUe
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, 2JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOJax ¢ TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne knaccuumpoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB, 3apsi]
' MOHa
8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#l, azor, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 M0 ypPaBHEHUSM XHMHUYCCKUX PEAKIUH M HAXOJHWTHh KOJIHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMynupoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KH3HU, MTPABUIIAMHU TTOBEJCHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WUTIOCTPUPYIONINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PeaKIui
u3ydeHHe croco0OB pa3aeieHus cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
WU3YYCHHE €r0 CBOWCTB; TOJTyYeHHE aMMHaka W H3y4yeHHUE ero

CBOMCTB

13.4

135

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOW MAcCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«BaxxHelmre MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIbITHS, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JIOKa3aTeabCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHus: cMecei

1.2

13

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX HJIEMEHTOB.

CreneHb OKHCICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 70151 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
@u3NYECKUe U XUMMUYECKUE SBJIICHUS. XUMUYECKash peaklUus U €€ MPU3HAKHU.

3aKOH COXpAaHEHHS MACChI BEILIECTB. XUMUYECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XMMUYECKHX 3JIEMEHTOB

J.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICT MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TepBhIX 20 XHMHYECKUX DJIEMEHTOB

[Tepuonnueckoint cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
TEPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, D3JIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COEIUHEHHUHA B
COOTBETCTBHHU C TOJOXKEHHEM »3JieMeHTOB B Ilepumoamdeckoil cucreme u

CTPOCHUCM HUX AaTOMOB

3.1

CtpoeHue BemecTa

Xumudeckasi cBsi3b. KoBanmeHTHas (TMOJspHAsT ¢ HETMOJSPHAs) CBA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammMueckux pemeéTrok (aToMHas, HOHHAs, MeTalIn4yecKas),
3aBUCUMOCTBb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMUYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCIMHCHUS. Mertamisl ¥ UX COCIUHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIc) u
HecoJieoOpa3yrIne; OCHOBaHUN (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICONIEpkKAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJI0pa, KHCIOpOo/ia, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHH

4.3

4.4

dusnyeckue U XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlid, Marduia U KaJblHsA, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

dusnuecknue 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOPOaa, CCPOBOAOPOAA, aMMHAKA

4.5

du3nUeCKUe U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamwioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
THJIPOKCUOB aJIOMHHHUA, Kene3a, IMHKa). [losyuyeHuMe OCHOBaHUN U
aM(pOTEpHBIX THIPOKCH]IOB

OO0mue XMMUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HochHOpHO, KpeMHUEBON, YyrodbHOH. OcoObie
XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucmor

OO6mme xuMHIECKre CBOMCTBa cpenHux coiier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHWE BOAOPOJA, KHUCIOPOAa, aMMHaKa,

YIJICKUCIIOro ra3a B J'Ia60paTOpI/II/I
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HonyquI/Ie aMMMakKa, CCpHOﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3IMYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ dekr XUMHUYECKOH peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIC peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMS M BOCCTAaHOBJICHHS.  DJIGKTPOHHBIM  OanaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HedeKTPoJuThl. CUIbHBIC U c1abble AMEKTPOIuThl. CTeNeHb TUCCOIAIuN
Peakiiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEAKIUid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyKaromasa cpelia

6.1

BemectBa u Marepuansl B IOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX pEaklUUi B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroleil cpeapl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHUS
[IpenenpHas momyctumasi kouuneHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTUYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,

PaspymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, ¢ocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUIN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIaBOB (CTaJlb, YYT'YH, IIOpAJIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH MX coequHeHui. [ToHaTHe 0 Koppo3uu MeTaioB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble HMCTOYHUKH YTIEBOJOPONOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COEIUHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[ToHsTHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YTIeBOAaX — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢popMysaM XUMHYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 110 XUMHUYECKUM YPaBHCHHAM
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