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1. Conep:xkanue yueOHOT0 nmpeaMeTa

8 KJIIACC

IlepBoHayabHBbIC XMMUYECKUE OHATHUS

[Ipenmer xumuu. Ponb XUMUM B KU3HM 4YeEJNOBEKA. [ela W BEHIECTBA.
@u3nuecKue CBOMCTBA BELIECTB. ArperarHoe coctostHue BemiecTB. [loHsTue o
METOJaX MO3HAHUS B XMMHUH. XMMHS B CUCTEME HayK. UHCThIE BELIECTBA U CMECH.
CriocoObl pa3zzeseHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThl. CHUMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOocHTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

Du3NYeCKUe U XUMUYECKHE SIBJICHUS. XUMHUUECKasi peakiusi U €€ MpU3HaKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHuUs. Krnaccudukarms
XUMHUYECKUX peaKIUil (COeqMHEHMS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

XUMUYECKHI JKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IMOCYAOU, C
npaBuiIamMu paboThl B JIabopaTtopuu U MpuéMaMu oOpalieHust ¢ J1a0opaTOPHBIM
0o0Opy/lOBaHMEM; U3YYEHHE U ONHCAaHME (PU3UYECKHMX CBOMCTB 00Opa3LoB
HEOPTaHWYECKUX BEIIECTB; HaOM0AeHne (u3NUecKuX (TUIaBJICHUE BOCKA, TasHUE
JbJa, paCTUPAHHUE caxapa B CTYIIKE, KUTICHUE U KOHJCHCAIUS BOJIbI) U XMUMHYECKUX
(ropeHue cBeyH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJECHCTBUE MeJla C
KHUCJIOTOM) SIBJICHUM, HaOJI0ICHUE U ONTMCAHKE TPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pasnokeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPHUIOM
Oapusi, pasnoxenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJIECHCTBUE
xenesa ¢ pactBopom coiu Menu(Il)); uzyuenue cnocoOoB paszzieneHus cmecei (¢
MTOMOIIIBIO MarHura, bunsTpoBaHUE, BBITIApUBaHUE, TUCTUJLISIAS,
xpomatorpadusi), TPOBEJAECHUE OUYHUCTKA TOBAPEHHOM COJIM; HAOIIOJACHUE U
OMMCaHUE PE3yJIbTATOB MPOBEICHUS OIbITA, WITIOCTPUPYIOIIETO 3aKOH COXPaHECHUS
MaccChbl; CO3/IaHUE MOJENIEH MOJIEKYJT (IIapOCTEPIKHEBBIX).

Baxneline npeacTaBuTe/ M HECOPraHUYECKUX BellleCTB

Bo3nyx — cmecs razos. CocraB Bo3nyxa. Kucinopoa — 3meMeHT U ipocToe
BelecTBo. HaxoxaeHwe kuciaopoma B mpupojae, (PU3NUECKHE U XUMUYECKUC
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYeHHUs] KHCIIOpoJa B Jiaboparopuu M MOpOMbIILIEHHOCTH. Kpyrosopor
Kuciopoga B mnpupojae. O30H — amioTporHas MoguuKais KUcaopoa.

TernoBoit 3¢ (dekT XUMHUECKOW peaklnh, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEeakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOIr0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonmopon — »anemeHT M mpocroe BemecTBO. HaxoxkneHnwe Bogopona B
npupoze, Gu3nueckrue u XMMUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTYUYEHUSI.
Kucnote! u conm.

KomuuectBo BemectBa. Monbs. MonsipHas wmacca. 3akoH  ABOrajpo.
Monsipabiii 00b€M ra3oB. PacuéTel mo xumuyeckuMm ypaBHeHHsIM. Dusznueckue



ceorctBa BoAbl. Boma kak pactBopurenb. PactBopel. Haceunennele u
HEHACBIIIIEHHbIE PAaCTBOPBL. Pacmeopumocms eeujecms 6 6ode. MaccoBast 1oJis
BEILIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Poib pacTBOpoB
B IIPUPOJIEC U B )KU3HU YesoBeKa. KpyroBopoT BOJbI B IPUPOJIE. 3arpsi3HEHUE TIPHU-
poaHbIX BoA. OXpaHa U OUYHUCTKA MIPUPOJIHBIX BOJ.

Knaccudpukanuss HeopraHm4ecKux coeuHeHNH

Oxkcunpl.  Knaccudukaiuss  OKCHIOB:  cojieoOpasyromue  (OCHOBHBIE,
KHCIIOTHBIC, aMdoTepHbIe) U HecosieoOpasyronme. HomeHknaTypa OKCHIOB
(MexayHapoHas U TpuBHaIbHasA). OU3NYECKHE U XUMUYECKHE CBOMCTBA OKCHU/IOB.
[lony4yeHne OKCHUIOB.

OcHoBanusa. Krnaccudukaruss OCHOBaHMM: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHUsi. HoMeHknaTypa OCHOBaHMM (MEXIyHapoJHass U TpPUBHAIbHAsA).
Pu3nYECKre U XUMUYECKNE CBOMCTBA OCHOBaHuUM. [loiryueHre ocHOBaHUM.

Kucnotsr. Knaccudukanus kucinot. HomeHknaTypa KUCIOT (MEXIyHapO HAS
U TpuBHaibHasd). OU3NUecKue U XMMUYECKUE CBOMCTBA KUCIOT. Psii akTMUBHOCTH
MetaiuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkmarypa  conet  (MeXIyHapoaHass U TpUBHAJIbHAs).
dusnyeckue U XUMuUuyeckue cBorcrBa coneu. [lomyduenue coient. ['eneTnueckas
CBSI3b MEXK/y KJIaCCaMU HEOPTAaHUYECKUX COETUHEHUM.

XUMUYECKHI HSKCIEPUMEHT: KAYeCTBEHHOE OMPEACIICHHE COAEp KaHUs
KHUCJIOpPO/ia B BO3/IyX€; MOJIydeHre, COOUpaHue, paclio3HaBaHUE U U3yYCHUE CBOMCTB
KHUCJIOpO/a; HAOIIOJICHUE B3aUMOJICHCTBHS BEIIECTB C KHUCIOPOJIOM U YCIOBHUSA
BO3HMKHOBEHUS U MpEKpalleHusi ropeHus (moxkapa); 03HaKOMJIEHHE ¢ 00pa3namu
OKCUJIOB W OMNHCAaHWE WX CBOMCTB; MOJy4YeHHE, COOMpaHUEe, pacro3HaBaHUE U
M3y4YEHHE CBOMCTB BOJIOpOJia (FOpEHHE); B3aUMOJECHCTBUE BOJOPOJa C OKCUIIOM
Menu(Il) (Bo3MOKHO HMCTOJIB30BaHKWE BHUIACOMATEPHUAIOB); HAOIOAEHUE 00Opa3I0OB
BEII[ECTB KOJUYECTBOM | MOJb; HCCIIEOBAaHUE OCOOEHHOCTEW pacTBOPEHUS
BEIIECTB C pAa3JIM4YHOM pPACTBOPUMOCTBIO; MPUTOTOBIEHHE PACTBOPOB C
OMPEICIIEHHON MAaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA; B3aUMOJCHCTBUE BObI
c MeTaulamMd  (HaTpueM UM KajabluueMm)  (BO3MOXKHO  HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB); OIPEACICHUE PACTBOPOB KHUCJIOT M IIEJIOYEH C MOMOIIbIO
WHIMKATOPOB; HCCJIEIOBAaHUE OOpPA3I[0OB HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB; HAOJIO/ICHUE M3MEHEHHsI OKPACKU WHIAMKATOPOB B PacTBOpax KHUCIOT U
niesnioyeil; m3ydeHue B3auMmozeiicTBus okcuaa meau(Il) ¢ pactBopoM cepHoi
KUCJIOTBI, KHUCJIOT C METAUIAMH, PEAKIMKA HEUTpaau3aluu; I[OJIyYCHUE
HEpPACTBOPUMBIX OCHOBAHHWM, BHITECHEHUE OJHOIO META/JIa JPYTHMM W3 pacTBOpa
COJIM; PEIICHHWE OHKCIECPUMEHTAIBHBIX 3aJa4 Mo TeMe «BaxkHeilmme Kiaccel
HEOPraHUYECKUX COCIUHEHUIN.

IMepuoanueckunii 3akon u Ilepuogmueckasi cucremMa XUMHYECKHX
3jeMeHTOB /I. . MenaesieeBa. CTpoeHHe aTOMOB

Xumunyeckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

[TepBbie MOMBITKK KiIacCU(MUKAIMN XUMHUYECKUX 3JeMeHTOB. [loHsaTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENbHbIE METAILIbI,
raJIOre€Hbl, HHEPTHHIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEepHBIE OKCUIBI
U TUAPOKCHUJIBI.



Ilepnonnueckuit 3akoH. [lepponnueckas cucTeMa XMMUYECKUX JIEMEHTOB /.
N. Menneneera. KopoTkonepuoinas u niuuHHonepuoaHas popmel [lepuoanueckoit
cucteMbl xuMmuueckux dnemeHToB . M. MenpaeneeBa. llepuonsl W rpymibl.
@u3NYECKU CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIBI AIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX siiep. M3oronbl. Dnektponsl. CtpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 0 ero nojoxeHuto B Ilepuonnueckoi cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEepUuoiaM. JHaYECHUE
[lepnogmueckoro 3axkoHa u [leproandyeckor CUCTEMbI XUMUYECKHUX 3JIEMEHTOB JIIS
pa3BUTHS HAYKU U npakTuku. [[. 1. MeHnaeneeB — y4€HbIN U TPpaXXAaHVH.

Xumuueckass cBs3b. KoBaneHTHas (mojiipHas M HEMOJISIPHAs) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMHUYECKUX 3yeMeHTOB. MoHHas cBsa3b. CTerneHb
OKHCJICHUS. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakinuu. [Ipoueccsl
OKHCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUI SKCIIEPUMEHT: H3YydeHHE OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJECHUCTBUE TUIPOKCUAA LMHKA C pPacTBOPAMU KHUCIOT H
LIEJI0YEH; IIPOBECHUE OIIBITOB, WJUTIOCTPUPYIOLINAX IIPUMEPBI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (FOpeHue, peakiuu pas3sioKeHUs,
COEJIMHEHUS ).

IIpoBepsiembie 31eMeHTHI coAep:kaHus (8 Kiace)

Kon [IpoBepsieMblid DIEMEHT COJIEPKAHUS
1 IlepBOHaYaJIbHBIE XUMUYECKUE TTOHSATHS
1.1 [Ipeamet xumuun. Posib XUMUM B )KU3HU YEJIOBEKA. XUMHS B CHCTEME

Hayk. Tena u BenjectBa. @U3NUECKHE CBOMCTBA BEIIECTB. ArperaTHOe
COCTOSIHUE BEIIECTB

1.2 [TonsiTue 0 Merogax MOo3HaHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CrniocoOnI paszjeneHust cMecei

1.3 ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIEMEHTHI. CHMBOJIBI XUMUYECKUX
aneMeHTOB. IIpocTeie U cinokHbIE BelecTBa. ATOMHO-MOJEKYJISIPHOE
YYEHHE

1.4 Xumunyeckas popmysa. BaareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB.

3aKOH OCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENIbHAsI aTOMHAs Macca.
OTHocuTeNbHAsE MOJIEKYJIsipHas Macca. MaccoBasi 10JiE XUMHUYECKOTO
AJIEMEHTA B COCIMHCHUU

1.5 KommuectBo BemectBa. Monb. MousipHass macca. BzauMocBsizb
KOJIMYECTBA, MACChI U UHMCJIA CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérsl
1o opMyJiaM XUMHUYECKHX COCTMHEHHM

1.6 Ou3nuecKue M XMUMHUYECKHUE SIBJICHUA. XHUMHUYECKas peakius u e
NpU3HaKU. 3aKOH COXPaHEHUs MacChl BEHIECTB. XHUMHUYECKHE
ypaBHeHus. Kiaccudukanus XWMHYECKHUX peakiui (COeTMHECHHS,




pPa3JIOKEHMS, 3aMEIICHUs, 0OMEHA)

1.7

XUMHUYECKAN SKCHEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW ITOCYJION, C
npaBuwiaMu paboThl B JjlabopaTopur M TpuEMaMH OOpalieHus C
71a00paTOPHBIM O0OPYJOBAaHHEM, U3YYCHUE M ONMHCAaHHE (PU3MUECKUX
CBOMCTB  OOpa3lOB HEOPraHUYECKUX  BEIIECTB, HAOIIOACHHE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B
CTyNKEe, KUIEHUE M KOHACHCALUS BOJIbI) U XUMHUYECKUX (TOpEHHE
CBEUHU, MPOKAIIMBAHUE MEIHOW MPOBOJOKH, B3aUMOJICUCTBUE MeJa C
KHUCIIOTOM) SIBICHUH, HAOJI0/ICHNE U ONMCAHNUE TTPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakluil (paszioKeHue caxapa, B3auMOJICUCTBUE CEPHOM
KHCJIOTBI C XJIOPUAOM Oapwusi, paszinoxenue ruapokcuaa meau(ll) mpu
HarpeBaHWM, B3aMMOJICHCTBUE Keje3a ¢ pactBopoM comu meau(Il),
HM3yYeHHE CIOCOOOB pa3JeieHus cMeced (C TOMOINbI0 MarHuTa,
buIbTpoBaHKWE, BBINIApHMBAHUE, JIUCTHLIALMSA, XpomaTorpadmus),
MPOBEJICHUE OYMCTKH TIOBAPEHHON COJIM, HAONIOJEHHWE U OIHCAHHUE
pe3yJIbTaTOB  MPOBEJACHUS  ONbITA, WJUIIOCTPUPYIOIIETO  3aKOH
COXpaHEHHS MaCChl, CO3JIJaHue MOJIeNiel MOJIEKYJI (IIapOCTePKHEBHIX )

Baxueiimme npeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx - cmech razoB. CocraB Bo3zayxa. Kucimoponm - 3jiemMeHT u
npocToe BemiecTBO. Haxoxaenue kuciopoaa B mpupoJie, Gpusndeckue
U XMMHYECKHE CBOMCTBa (peakuuu ropeHus). Okcunbl. [Ipumenenue
kuciopona. CrocoObl TOJNY4eHHS KHUCIOpoJaa B Jabopatopuul u
NpoMbIlUIeHHOCTH. KpyroBopor kuciopona B npupone. O30H -
JITOTPOIHAS MOAU(DUKAIIMS KUCIIOPOIa

2.2

TeroBoit  3¢p¢dEeKT XUMUYECKOM peakiuH, TEPMOXUMUUYECKUE
ypaBHEHUs, DK30- M DHIOTEPMHUYECKHE peakiuu. TOIIMBO: Yrojib H
METaH. 3arps3HEHUE BO3/yXa, YCWIEHHE MapHUKOBOro 3(¢¢ekTa,
paspyiieHrue 030HOBOTO CII0s

2.3

Bonpopon - sneMeHT u npoctoe BemecTtBo. Haxoxaenue Bogopoja B
npupoae, (umdeckne W XUMHUYECKHE CBOWCTBA, TPUMEHCHHE,
crocoObI moy4deHus. KucmoTsl 1 conu

2.4

Mosisipablit 00bEM ra3oB. Pacuérhl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnuecknue cBoMCTBa BOAbl. Boma kak pactBopurenb. PacTBOpBL
HacplleHHbIE M HEHACBILLIEHHBIE PACTBOPBL. PaCTBOPMMOCTh BELIECTB
B BoJic. MaccoBas 107151 BEIIECTBA B PACTBOPE. XUMHUUYECKUE CBOWCTBA
BoAbl. OcHOBaHMs. Posib pacTBOPOB B IPUPOJE U B )KU3HU YEJTOBEKA.
KpyroBopot Boabl B ipupoie. 3arps3HEHNE TPUPOIHBIX BoA. OXpaHa
Y OYMCTKA MPUPOJIHBIX BOJT

2.6

Knaccuduxkarus HEOPTraHUYECKUX COEMHECHUMU. Oxkcuppl.
Knaccuduxkarus okcumoB: coneobOpasyromiye (OCHOBHBIE, KUCIOTHBIE,
ampoTepHble) W HecojeoOpasyromme. HomeHkiatypa OKCHIOB.
DuU3nYECKre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomydueHrne okCuioB

2.7

OcHoBanusi. Knaccudukanust ocHOBaHUM: MIETOYH U HEPACTBOPHUMBbIE
ocHoBanus. HoMmeHknarypa ocHoBaHui. Pu3NYeCKHe U XUMUYECKUE




CBOMCTBA OCHOBaHMM. [lorydeHrne ocCHOBaHUM

2.8

Kucnotel. Knaccudukanus  kucnor. Homenknatypa  KHCIOT.
@u3nuecKue W XHMHUYECKHE CBOWCTBA KHUCIOT. PsiJ akTUBHOCTH
metaiuioB H. H. bekerosa. [lonyyenue kucior

2.9

Conu. Homenknatypa coseil. dusnueckue U XUMHUYECKUE CBOMCTBA
cosnent. [lonmydyenue comnen

2.10

['eneTnyeckas cBS3b MCIKAY KJIaCCaMHU HCOPIraHNMYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XHUMUYECKHUI SKCIIEPUMEHT: KQUECTBEHHOE ONPEICIICHUE COAECPKAHUS
KHCIIOpOJla B BO3JyXe, MOJy4YeHue, coOupaHue, pacro3HaBaHUE U
U3Yy4YeHHUE CBOMCTB KUCIOPOa, HAOII0ICHHE B3aMMOICHCTBHS BEILIECTB
C KHCIIOPOJIOM U YCJIOBUSI BOBHUKHOBEHHUS U MPEKPAIICHUS TOPEHUS
(moxapa), O3HaKOMJICHHE C O0Opa3llaMu OKCHUJIOB MU OIHUCAHUE HX
CBOICTB, OJy4Y€HUE, COOMpaHUE, PACTIOZHABAHUE U U3YUYECHHUE CBOMCTB
BOJIOpoJia (TopeHue), B3auMoeicTere Bojopoaa ¢ okcuaom meau(1l)
(BO3BMOKHO  HUCIOJB30BaHUE  BHUJICOMATEPUANIOB),  HAOJIOJICHHE
00pa3LoB BEMIECTB KOJIMYECTBOM | MOJIb, UCCIIETIOBAHUE OCOOCHHOCTEN
PaCcTBOPEHMUS BEIIECTB C PA3ITMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOPOB C ONPEACIEHHOW MacCOBOM JIOJIEd PACTBOPEHHOIO
BEII[ECTBA, B3aUMO/ICHCTBUE BOJIbI C METAJNIAMU (HATPUEM U KAJIBIIUEM )
(BO3MOXXHO ~ HMCIIOJIb30BAaHHWE  BHUJIEOMATEPHANIOB),  OINpECIICHHUE
pacTBOpPOB KHUCJIOT W WIEJIOYEH C TMOMOUIBIO HHAUKATOPOB,
UCCJIEIOBAaHUE OOpa3I0OB HEOPTraHMYECKUX BEIIECTB PA3JTMUHBIX
KJIACCOB, HAOJIIOICHHE N3MEHEHUS OKPACKH MHIMKATOPOB B pacTBOpax
KUCJIOT W WIeJNoYel, u3ydeHue B3aumojenctBus okcuaa menu(ll) c
pacTBOPOM CEPHOM KHUCIIOTBI, KHCJIOT C MeETaUlaMH, PEaKIun
HEWTpaau3aluu, NoJiydeHue HepacTBOPUMBIX OCHOBAHHUM, BHITECHCHUE
OIHOTO  MeTajula JpYyrMM M3  pacTBOpa  COJIM,  PEIICHHE
DKCHEPUMEHTAJBHBIX  33/ad [0 TeMe 'BaXHEWIIne  KJIacChl
HEOPraHUYE€CKUX COCTMHECHUM"

[lepuonnueckuit 3axkoH u llepuoamyeckas cuCTEMAa XUMUYECKUX
sanemenToB [[. . MenneneeBa. CTpoeHue aTOMOB. XUMHUYECKasl CBA3b.
OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU

3.1

[lepBbie MOMBITKN KiIacCU(PUKAIMA XUMHUECKUX dJIeMEeHTOB. [loHsATHE
O Ipynmax CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE M LIEIOYHO3EMEIbHBIC
METaJlIbl, TaJIOT€HbI, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIE 00pa3yloT
aM(pOTEpHbIE OKCUJIBI U TUAPOKCHIBI

3.2

ITepuomnueckun 3akoH. Ileprommueckas cuUcTeMa XUMHUYECKUX
anementoB . WM.  MengeneeBa.  KopoTkomepuomHas U
JuMHHOTNIepuoaHast ¢opmbl [lepuoanyueckoid cHUCTEMbl XUMUYECKUX
anementoB [[. M. Menneneesa. Ilepuonsr m rpynmsl. dusnyeckuit
CMBICJI IIOPSAIKOBOI0 HOMEpPA, HOMEPOB IIEPUOa U IPYNIILI dJIEMEHTA

3.3

Crpoenne atomoB. CocTtaB aTOMHBIX snep. M30Tombl. DIIEKTPOHBI.
CrtpoeHure 3JeKTPOHHBIX 000JI0UYEK aTOMOB MEPBBIX 20 XMMUYECKHUX
anemeHTtoB  Ilepmonmueckonn cucrembr . WM.  Mengeneesa.




XapakTepuCcTUKa XMMHYECKOTO JJIEMEHTa II0 €ro IOJOKEHHIO B
ITepuonnueckoit cucreme . 1. Menneneena

3.4 3aKOHOMEPHOCTH  W3MEHEHUs  paguyca aTOMOB  XMMHMYECKHUX
JIEMEHTOB, METAJUIMYECKUX U HEMETAIIIMYECKUX CBOMCTB IO IPyIIIIaM
u nepuojaMm. 3HaueHue llepumoanyeckoro 3akona u Ilepmonnueckoi
CUCTEMBI XMMUYECKHUX JIEMEHTOB JUIS Pa3BUTHUS HAYKH U NTPAKTUKH. [].
W. MenneneeB - y4EHBIN U TPAKIAHUH

3.5 Xumuyeckas cBsizb. KoBajeHTHast (MOJIsipHAsE U HETMOJSPHAs) CBA3b.
DIEKTPOOTPUIIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHAs CBSI3b

3.6 Crenenp oxuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU.
[Ipomecchl  OKMCIIEHHSI M BOCCTaHOBJEHHS. OKHUCIHTENH H
BOCCTAHOBUTEIHN

3.7 XUMHYECKUI HKCIIEPUMEHT: U3yYEHHE 00pa30B BEIIECTB METAIJIOB U
HEMETAIJIOB, B3aUMOJICHCTBHE THJAPOKCHAA ILHWHKA C pPacTBOpPaMHU
KHCTIOT U IIEI0YEH, MPOBEACHNE ONBITOB, MITIOCTPUPYIOMIUX TPHUMEPHI
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakiuu
pa3IoKEeHMs], COETUHEHNS)

9 KJIACC

BemecTBo U XUMHYECKasl peaKkuus

[Tepunonnueckut 3akoH. [lepuoanyeckas cucrema XMUMAYECKUX JIEMEHTOB /I,
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMHUYECKHUX JIEMEHTOB NIEPBBIX TPEX MEPUONOB, KaIUs, KA U UX COCAUHECHUN
B COOTBETCTBUM C TIOJIOKEHHWEM DJJIEMEHTOB B llepmonmnueckol cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIBI XMMHYECKOW CBSI3U. THUIIBI KPUCTAIIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUNA KPUCTAUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 17} HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas U TpUBUAIIbHAS ). XUMUUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3JIM4YHbIM KJIACCAM HEOPraHUYECKHX COCIUHEHUW, TEHETUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMru4ecKuxX peakiinii o pa3IndHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U I3HAOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHUSI.

[Tonsitue o ckopocTH Xxumuuecko peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusax. [lowamue o xumuueckom pasHogecuu. Daxmopwvl, erUAOWUE HA
CKOpPOCMb XUMUYECKOU peaKkyuu U NOJI0HCEHUE XUMULECKO20 PABHOBECUS.

OKHCIIUTENFHO-BOCCTAHOBUTENILHBIE  PEAKIMU, AJIEKTPOHHBIA  OayaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIIBHON peakiuu. CocraBnenue YPaBHEHHMU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BAaHUEM  METOJA



3JIEKTPOHHOTO OanaHca.

Teopus 3MEeKTPOIUTUYECKON TUCCOIUAIINU. DIECKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonbl, aHuoHsl. MexaHu3M JUCCOIMAIMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
XuMH4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y ClI0BUS MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa,
MOJIHBIE M COKpAaIlEHHbIE MOHHBIE YpaBHEHHs peakuuii. CBoilCTBa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPEACTABICHUN 00 JIEKTPOIUTHUECKONU TUCCOIUALINU.
KauecTBeHHbIE peakuny Ha MOHBL. [loHamue o 2udponuse coell.

XHUMHUYECKUHN SKCIEPUMEHT: O3HAKOMJIEHUE C MOJEISMUA KPUCTAILTMYECKUX
peméTOK HEOPraHWYEeCKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpaduta U
ajiMasa), CIOXHBIX BEIIECTB (XJIOpUAa HATPHsl); HCCIETOBAHHUE 3aBHUCUMOCTH
CKOPOCTH XHMMHUYECKOMW pEaKIMH OT BO3JACHCTBUS PA3NUYHBIX (AKTOPOB;
UCCJIEIOBAHKE HJIEKTPOIMPOBOJHOCTH PACTBOPOB BEUIECTB, MTPOLIECCA AUCCOLUALIAN
KHUCJIOT, IIeJoued M cojed (BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPUAIIOB);
IIPOBEJICHHE OIBITOB, MJUTFOCTPUPYIOIIUX IPU3HAKH IPOTEKAHNS PEAKIIMl HOHHOTO
oOMeHa (oOpa3oBaHuEe OCaJKa, BbLIEJIEHUE raza, oOpa30BaHUE BOJIbl); OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUHI
(ropeHue, peakuuu pas3lioKEHUs, COCTUHEHUs); PacClO3HABAHUE HEOPTaHHMYECKUX
BEIIECTB C IIOMOUIBIO KAYECTBEHHBIX pEAaKIMil HAa HWOHBL, pELICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranbl U UX coeJUHEHUSA

O6miass xapakTepucTtuka rajqoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHUYECKME CBOWCTBAa Ha MpUMEpe XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaulaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4YEHHE, NMPUMEHEHHe. [lericTBue
XJIOpa M XJOpPOBOJOPOJAa HAa OpPraHM3M 4YeJloBeKa. BakHeWlme XJIOpHIbI M HMX
HAXOXKJEHUE B IPUPOJE.

O6mas xapaktepuctuka meMeHToB VIA - rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIEC CTENIEHN OKUCIICHUS.

Crpoenue u ¢puznyeckre CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U CEpBHI.
AnnoTtponHble MOIU(pUKALIMA KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA CEPHI.
CepoBoopoa, ctpoeHue, (pu3nyeckrue U XuMudeckue cBoicTBa. OKCHUIBI Cephl Kak
MPEACTaBUTENN KUCIOTHBIX OKCUAO0B. CepHas KUCI0Ta, (PU3NUECKUE U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kjacca KHUCIOT W cruenuduueckue).
XUMHUYECKHE peaKInu, JekKallhue B OCHOBE MPOMBIIIJIEHHOTO Coco0a MoayyeHus
cepHoil kucnoTsl. [Ipumenenue. Conu CEpHON KUCIOThI, KAUECTBEHHAS PEAKLINS HA
cynbdar - uoH. HaxoxxneHue cepbl U €€ COCIMHEHU B MpHUpoje. XUMUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OO0mas xapakTepucTuka 3MeMeHTOB VA - rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS.

A30T, pacnpocTpaHeHue B MpHUpPOAE, (PU3MUecKre U XUMHUYECKHE CBOWCTBA.
KpyroBoport a3ota B mpupozie. AMMHUaK, ero Gpu3nyeckue u XUMUYECKHe CBOICTBA,
noisyuyeHue W npumeHeHue. Comu aMMOHUS, MX (U3MUECKHE U XUMHYECKHE



CBOICTBa, mpuMmeHeHHe. KauecTBeHHas peakmus Ha WOHBI aMMOHUS. A30THas
KHCIIOTa, €€ ToJlydeHue, (U3MYECKMe M XUMHUYECKHE CBOMCTBa (0O0IMe Kak
MpeACTaBUTEINS Kiacca KHUCIOT W creuuduueckue). Vcnonp3oBaHue HUTPATOB U
coJiell aMMOHHUSI B KaUeCTBE MUHEPAJIbHBIX YI00peHu. XUMUUECKOE 3arpsi3HEHUE
OKpyXarolenh cpeabl COeAMHEHUSIMU a30Ta (KHCIOTHBIE IO, 3arps3HeHHe
BO3]lyXa, TOYBBI U BOJOEMOB).

docdop, amorponHbie Moaudukamuu Gocdopa, GUznIecKrue 1 XUMUIECKUE
coiictBa. Oxcun gochopa(V) u dpocdhopHas kucnora, GU3NIECKHE U XUMUIECKUE
cBoiicTBa, monyueHue. HMcmonb3oBanue (ochaToB B KadecTBE MHUHEPAIbHBIX
yA0OpEHUIA.

O6mas xapakrepuctuka 3meMeHToB [VA - rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCICHUSI.

VYriepoa, amioTporHble MOAU(UKAIIMN, PACIpPOCTpaHEHHWE B TIPHUPOJE,
busznueckue U XUMHUYECKUEe cBoicTBa. AjcopOiusi. KpyroBopoT yriepona B
npupoze. OKcuapl yriaepoaa, ux Gu3nueckue U XuMUYECKUe CBOMCTBA, JEHCTBUE
Ha JKMBBIE OPTraHU3MBI, MMOJYYCHUE U MPUMEHEHHE. DKOJOTUYECKHUE TPOOIIEMBI,
CBs3aHHBIE ¢ OkcuioM yriiepoaa(lV); runotesa rnmo0anbHOTO MOTEIJICHUS KIMMaTa,
NapHUKOBBIN P ekT. YronbpHas KUCI0Ta U €€ COoNU, MX (U3NIECKUE U XUMUYECKHE
CBOICTBA, MOJyuyeHUe U npuMeHeHne. KauecTBeHHas peakiiys Ha KapOOHAT - MOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHaYaTbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUIICH, STaHOJ, TJIUIEPUH, YKCYCHAsI KUCTIOTa).
Ux cocmas u xumuueckoe cmpoeHnue. IloHSTHE O OHOJOTUYECKH BaKHBIX
BCIIIECTBAX: JKHpaxX, OelKaxX, YIJIeBOJaXx — W WX POJM B JKH3HU YEJOBEKA.
MamepuanvHoe eOuncmeo opeaHui4ecKux U HeopeaHu4ecKux coeOuHeHu.

Kpemunii, ero Qusnueckne W XUMHUYECKHE CBONCTBA, IOJIy4Y€HUE W
npumeHenue. CoenHeHus KpeMHus B mpupoe. Oo1ue npencrapieHus 00 OKCHie
kpemausA(IV) u kpemuueBoit kuciaore. CHIMKAThI, MX HMCIOJb30BaHHE B OBITY,
MEIULMHE, MPOMBILUIEHHOCTH. Badchelwue cmpoumenvhvie MaAmMepuabl:
Kepamuka, cmexio, yemenm, OemoH, dcenezoboemon. Ilpobremsvr OezonacHo2o
UCNOIL308AHUSL CPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU IHCUIHU.

XVWMHUYECKHI IKCTIEPUMEHT: U3y4eHHE 00pa3IioB HEOPTaHUIECKUX BEIECTB,
CBOMCTB COJITHOM KHCIIOTBI; IPOBEICHUE KAYECCTBEHHBIX PEAKITNI Ha XJIOPH/T - HOHBI
W HaOJIOJCHUE MPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpaKAIOIMNE PU3NUECKHE U
XUMHUYECKHAE CBOMCTBA TAJIOTCHOB M MX COCIWHCHUN (BO3MOXHO HCITOJIh30BAaHUC
BHUJICOMATEPUAJIOB); O3HAKOMJICHHE C oOpasllaMu XJOPUIOB (TaJIOr€HUIOB);
O3HaKOMJICHUE C 00pa3laMH Cephl U €€ COCTMHEHUSIMU (BO3MOXHO UCITOIb30BaHUE
BHUJICOMATEPUAIIOB); HAOIIOJEHHE Mpoliecca OOYyTIMBaHUS caxapa MoJ JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3Y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOMN CEPHOI KUCIIOTHI, MPOBEACHUE KAUYSCTBEHHOMW peakiny Ha Cynbdar -
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs; O3HAKOMIIEHWE C (U3HMYECKUMU
cBoiicTBamMu a3zora, ¢ochopa W HX COCTMHEHHWH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX YAOOpPEHUIl; MOTyUdeHune,
coOuWpaHue, pacrmo3HaBaHWE ¢ W3YYCHHE CBOWCTB aMMHaKa;, TPOBEICHUE



KaueCTBEHHBIX PEAKIM HA MOH aMMOHHUS U GocdaT - HOH U U3yYEHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AUMOICHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCIIOTBI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3YUYCHHE MOZENEH
KPUCTAJUIMUECKUX PEIIETOK anmasa, Trpadura, ¢yisepeHa; O3HaKOMJICHHE C
MpoLIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM VTIEM U
YCTPOMCTBOM NPOTHBOra3a; MoJIydeHHe, COOMpaHue, paclio3HaBaHUE M U3y4YEHUE
CBOMCTB YTJIEKHUCIIOTO ra3a; MpOBEJECHUE KaUeCTBEHHBIX PEeaKIuil Ha KapOoHAT- U
CUJIMKAT - WOHBl M M3YYCHHUE IIPU3HAKOB HX IMPOTEKAHHUS; O3HAKOMIICHUE C
MPOAYKINEN CUIIMKATHOW IMTPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIbHBIX 33144
10 TeMe «BakHenIne HeMeTauibl U UX COCTMHEHUSD.

MeTa/uibl 4 X COEIMHEHUS

OOmiass XapakTepUCTUKA XHWMHUYECKHUX DJIEMEHTOB — METaUIOB Ha
OCHOBAHUU MX NOJIOKEHUA B [lepnoanueckon cucreMe XuMHUYECKUX JIEMEHTOB /.
N. MenneneeBa u ctpoeHust atToMoB. CTpoeHUE METaIOB. MeTalinyeckas CBsA3b U
METAJUIMYECKAass ~ KpPUCTA/UIMYECKass  pPEIIETKA.  DJIEKTPOXUMUYECKUH Pl
HarnpspkeHU MeTaiioB. DU3NYECKHuEe U XUMUYECKHUE CBOMCTBA MeTauioB. O01mue
CrocoObl ToydeHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3alTUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpPOH3a)
U UX MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTaiuibl: nojoxeHue B [lepuoanyeckon cucreMe XUMUYECKUX
anemeHnToB Jl. . MenaeneeBa; CTpOCHHE MX aTOMOB; HaxO0XKJIECHUE B IPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). Okcunapl u
TUAPOKCHABI HAaTpuss W Kaius. [IpruMeHeHue MIeNIOYHBIX METaUIOB U HX
COETMHEHUH.

[[lenouyno3eMebHbIE METAJUIbl MarHuid W KajlblUil: IIOJIOXKCHHE B
[Teproanueckoii cucteMe xuMmuuecknx 3neMeHToB . . MeHnneneesa; cTpoeHue ux
aTOMOB; HaxO0XJAeHUE B npupoje. Pu3nyecKkue U XMMUUYECKHUE CBOMCTBA MarHus U
Kanblus. Baxkuenme coequHeHus KaabIus (OKCHI, TUIPOKCHI, coin). KEcTKoCcTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AnroMuHUiA: iosioxkenue B [leproinueckoil cucteMe XuMUYECKUX AJIEMEHTOB
J. N. MengeneeBa; CTpoe€HHE aTOoMa; HAXOXKJICHUE B mnpupoje. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHAA U THAPOKCHUIIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [leproanueckoi CUCTEME XUMUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoeHHE aroMa; HaxoxiaeHue B npupone. Duszmueckue u
XUMUYECKHUE CBOMCTBa jkene3a. OKcuibl, TUIpPOKCUAbl W conu xeneza(ll) u
xene3a(lll), ux cocraB, cBoiicTBa M MOdy4YeHUE. XHUMHUYECKHUH HKCIIEPUMEHT:
O3HaKOMJIEHHE C 00pa3llaMu METaJUIOB U CIIABOB, UX (PM3UYECKUMHU CBONCTBAMU;
W3yYE€HHE PE3yJIbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO  HCIIOJB30BaHUE
BUJICOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHA KaJbLUA U HATPHS C
BOJIOM (BO3MOXKHO MCIIOJIb30BAHUE BHUIEOMATEPUAIIOB); HUCCIEIOBAHUE CBOMCTB
XKECTKON BOJBI, IMpoIecca TOPEHHS Kelle3a B KHUCIO- pojie  (BO3MOXKHO
WCIIOJB30BaHUE BUJCOMATEPHUATIOB); TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha MOHbI (MarHusl, Kajablius, aTtOMUHUS, UHKA, xene3a(ll) u xeneza(1ll),
meu(1l)); HabmogeHne u omucaHue MPOIECCOB OKPAITMBAHUS TIJIAMEHU MOHAMU



HaTpHs, Kalugd W Kajablus (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEPHAIIOB);
uccienoBanre aM()OTEepHBIX CBOMCTB I'MAPOKCH/IA ATTFOMUHUS U THAPOKCH/IA IIMHKA;
pelIeHre SKCIePUMEHTANBHBIX 3a7a4 1o Teme «BaxkHelue MeTauibl M UX
COCJIMHEHUSD.

XuMHA ¥ OKPYKAOLIAS cpeaa

HoBble maTepualibl 1 TeXHOJOTUU. BelecTBa 1 Matepraibl B TOBCEAHEBHOM
KU3HM 4eJjoBeKa. XUMHUSA U 3110poBbe. bezonmacHoe HCMOIb30BaHUE BEIIECTB U
XUMUYECKUX peakiuil B ObiTy. IlepBas moMonis mpu XMMHYECKHX OXOrax M
oTpaBieHUsAX. OCHOBBI 3KOJIOTHYECKOW IPaMOTHOCTH. XHMHUYECKOE 3arpsA3HEHUE
OKpY’Karolen cpenbl (mpeaenbHas 10mycTuMasi KonleHTparus seniects — [1J1K).
Ponb XuMHH B pelIEHUU IKOJIOTHYECKUX MPOOIIEM.

[IpupoaHble UCTOYHUKH YTJIEBOAOPOJOB (yroyib, IPUPOAHBIA ra3, HE(Th),
MPOJIYKThI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XUMUYECKUI HKCIEPUMEHT: H3ydyeHUEe O0Opa3loB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJUIOB, IOJUMEPHBIE MaTEPHAIIbI).

[IpoBepsiembie a1eMeHTHI coAepkanus (9 kiacc)

Kon [IpoBepsieMblii JIEMEHT COJEPKAHUS

1 BemectBo 1 xumnueckas peakius. [loBropenne

1.1 | Ilepuonuueckuii 3akoH. llepuoguyeckas cucreMa XUMHUYECKHX
sanemeHToB /. . MengeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B
VU3MEHEHUHN CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJIOB,
KaJIisd, KaJbLMsl U WX COCIWHEHHHA B COOTBETCTBUM C ITOJIOKEHUEM
271eMEHTOB B lleprnoanueckon cucTeMe U CTPOEHUEM UX aTOMOB
1.2 | CtpoeHue BemiecTBa: BUIbl XUMUYECKOM CBSA3U. TUIIBI KPUCTATNINYECKUX
pPEETOK, 3aBUCUMOCTh CBOWMCTB BEILECTBA OT THUMNA KPUCTAJIMYECKOM
PEETKY U BUAA XUMHUYECKOM cBsi3U. Knaccudukaiys 1 HOMEHKIIaTypa
HEOPTraHWYEeCKUX  BeIIeCTB (MEXAYHapoJHas W  TpUBHAJIbHAS).
XUMHYECKHUE CBOMCTBA BENIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KJIACCaM
HEOPTraHWYECKUX COCAMHEHHM, T'€HETUYeCKasl CBA3b HEOPraHUYeCKHX
BEIIECTB
1.3 | Knaccuduxkaius XMMUYECKUX PEaKINil MO Pa3IuvIHbBIM MPU3HAKaM (10
YUCIIYy U COCTaBY YYacCTBYIOIIMX B PEAKIMM BEUIECTB, IO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENEHEH OKUCIIEHNS XUMUYECKUX 3JIEMEHTOB,
no oOparuMocTd, TIO  YYacTHIO  KaraiuzaTopa). OJK30- U
HAOTEPMHUYECKUE PEAKIIMH, TEpMOXUMUUECKue ypaBHeHus. [lonsaTre o
CKOPOCTH XMMHUYECKON PEAKIINU
1.4 | Ilonsitue 006 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEAKIIUIX.
[IoHATHE O TOMOIEHHBIX M TE€TEPOreHHbIX peakuusx. llonsTue o
XUMHUYECKOM paBHOBeCHHM. DaKTOpbl, BIMSAIOIIME HA CKOPOCTH
XUMUYECKOU PEAKIIHU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS
1.5 | OKuCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUU, SJICKTPOHHBIA OanmaHC
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHON peakiu. CoCTaBIeHUE YpABHEHUI




OKHCIIUTCIBPHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJB30BAHHUEM
MCTOAA 3JICKTPOHHOI'O OajaHca

1.6

Teopust  BAEKTPOAUTUYECKOW  JUCCOLMALMU.  DJIEKTPOJIUTBHI U
HEANEeKTPOoauThl. KaTroHbI, aHMOHBI. MeXaHu3M JUCCOLMAIK BEIIECTB
C pa3NUYHBIMU BHUJIAMH XUMHUYECKOU CBsi3U. CTemeHb JAUCCOIUAIIM.
CunbHbIe U c1a0ble NIeKTPOIUTHL. Peakiuun noHHoro ooMeHa. Y cioBus
MPOTEKAHUSI PEAKIMil HMOHHOTO OOMEHA, TMOJHBIE U COKpAIEHHbBIC
WOHHBIE YpaBHEHUs peakinil. CBONCTBAa KMCIOT, OCHOBAHUW U COJICH B
CBETE€ TIPEACTABICHHA OO0  DJIEKTPOIUTHYECCKOW  JTHCCOIHAIINU.
KauecTBeHHbIE peakiuy Ha MOHBIL. [IoHsTHE O THApONIM3E conen

1.7

XUMHUYECKUN  DKCIIEPUMEHT: O3HAKOMJICHUE C MOJIEIISIMU
KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB - METAJIOB U
HeMeTasuioB (TpaduTa U aiMasa), CII0KHBIX BEHIECTB (XJIOpU/Ia HATPHU);
UCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOW peakiuu OT
BO3JICHCTBUS Pa3ITUYHBIX (bakTopoB; UCCJIeIOBaHUE
AJIEKTPOTIPOBOTHOCTA PACTBOPOB BEIIECTB, MpOIECCa TUCCOLUAIINU
KHCJIOT,  Imejaoded u  conedl  (BO3MOXKHO  HCIIOJIb30BaHHUE
BUJICOMATEPHUAIIOB); TIPOBEICHNE OIBITOB, MILTIOCTPUPYIOIINX MPU3HAKA
NpPOTEKaHUsl peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OCaIKa,
BBIZICICHUE Ta3a, 00pa3oBaHWE BOBI); OIBITOB, HILTIOCTPUPYIOIINX
NPUMEPHl  OKUCIIMTEIIEHO-BOCCTAHOBUTENBHBIX  pEaKIuil  (TOpeHwue,
peaKIMy Pa3joKeHUs, COCIMHEHUS); PACTIO3HABAHNE HEOPTaHUUECKUX
BEII[ECTB C IMOMOINBI0 KAYECTBEHHBIX PEAKIMii Ha HOHBI; pEIICHUe
HKCIIEPUMEHTAJILHBIX 33J1a4

Hemertannel u ux COCIMHCHUA

2.1

OO6mras xapakTepucThka rajaoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciieHus. CtpoeHue u Gu3MUYecKue CBONCTBA
MPOCTHIX BEIECTB - TAJIOrN€HOB. XMMHYECKHE CBOWCTBA Ha MpPUMEPE
xjopa (B3auMOJECHCTBHE C METaJUlaMHM, HEMETa/laMH, IIejio4amu).
XnopoBoaopoa. ComnsiHasi KUCJIOTa, XUMUYECKUE CBOMCTBA, MOJyUYCHHE,
npuMeHeHne. JlercTBue XxJyopa W XJIOPOBOAOPOAA HA OpPTraHU3M
yeJioBeKa. BaxkHenmme XJI0puIbl U UX HAXOXKJICHUE B IIPUPOJE

2.2

OO6mast xapakrepuctuka »siaemeHToB VIA-rpynmel.  OcobeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTepHbIe CTeNneHU okucieHus. CTpoeHue u
dbu3MYecKue CBOMCTBA MPOCTHIX BENIECTB - KHUCJIOPOJa U CEpBHI.
AmnnoTponHble  MOAU(MUKAIIMU KUCIOPOJa M Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPO/I, CTpOEHUE, (PU3UUECKUE U XUMUYECKUE
cBoricTBa. OKCHUIIBI CEphbl KaK MPEICTABUTEIM KHUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, Qpu3MUecKue W XMMHUYECKHE CBOMCTBa (00IIue Kak
NpeACTaBUTENsl Kacca KHUCIOT M crnenuduueckue). XUMUYECKUe
peaKkiuu, JeKalllue B OCHOBE MPOMBIIUIEHHOTO Croco0a MoJy4eHUs
cepHoil kucnoThl. [Ipumenenue. Conm cepHOM KUCIOTHI, KaY€CTBEHHAs
peaknust Ha cynbdar-uoH. Haxoxmenume cepsl M €€ COCTUHECHHA B
npuposie.  XUMHUYECKOE  3arpsi3HEHHE  OKPYXKAIOUIEH  Cpelbl




COCMHEHUSIMU cepbl (KUCIOTHBIC JOXKJM, 3arps3HEHUE BO3JyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHHS

2.3

OOmiast xapakTepucTuka 2yeMeHTOB VA-rpynnel. OcobGeHHoCcTH
CTPOEHMsSI aTOMOB, XapaKTEpHblE CTENEHM OKHUCIEHHUsA. A3OT,
pacmpocTpaHeHHe B MPHUPOAE, (PU3NUYECKHE U XUMHUYECKHE CBOWCTBA.
KpyroBoport a3zoTa B mpupojie. AMMHUAK, ero GU3NIECKUEe U XUMUYECKUE
CBOICTBA, MOJTy4YeHUe U npuMeHeHne. Colii aMMOHMS, UX (PU3NYECKHE U
XUMHYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHast peakiusi Ha HOHBI
aMMOHUA. A30THasI KUCIIOTa, €€ MoJyuyeHue, PU3ndeckue U XUMUYECKIe
cBoMcTBa  (OOmIME KAk  TPEACTAaBUTENsl  Kjacca  KHUCIOT U
cneuuduueckue). lcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KayecTBE MHUHEpAIbHBIX YJAOOpeHMHA. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXXaloIllled Ccpenbl COEOUHEHUSIMH a30Ta (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/1yXa, HOUBbI U BOJOEMOB)

2.4

®ochop, amnorponHbie Moaubukanuu ¢docdopa, duznUeckue u
xumuueckue cpoictBa. Oxcua dochopa(V) u docdhopHas kucnora,
¢u3nuecKkue M XUMHUYECKHME CBOMCTBA, MoiydyeHue. lcnosib3oBaHue
(docdaToB B KaueCTBE MUHEPAJIBLHBIX YI00PEHHI

2.5

OOmast xapakrepuctuka »siemMeHToB I[VA-rpynnsl. OcobeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEpPHbIE CTEMEHU OKHUCJICHUA. YTIEpos,
AUIOTPONIHBIE ~ MoAU(UKAIMK,  pacupocTpaHEHHWE B MPHUPOJIE,
dbu3nyeckue W XUMHUYECKHe cBoWcTBa. Ajcopbmusa. Kpyrosopor
yraepoja B npupoae. Okcuipl yriiepoa, ux Gu3sn4ecKkue 1 XUuMUIECKUe
CBOMCTBA, JCHCTBUE HA KUBbIE OPTAHU3MBI, IOJYYEHUE U IPUMEHEHHE.
DKOJIOTHYECKHE TMPOOJIeMbI, CBsS3aHHBIE ¢ oOKcuaoM yriaepoaa(lV);
TUIIOTE3a TJI00AIBHOTO MOTEIJICHUs] KJIMMaTa; MapHUKOBBIN A(QeKT.
VYrosbHasg KUCIOTA U €€ COJIM, X PU3NYECKHE U XUMUYECKHUE CBOWCTBA,
nojlyuyeHue u npuMeHenue. KauecTBeHHas peaxiysi Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B ObITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U
CEJIbLCKOM XO35IICTBE

2.6

[lepBoHavambHBIE TOHATHS 00 OpPraHWYECKUX BEIIECTBaX KaK o
COCIMHECHUSX yriepoja (MeTaH, STaH, JTHJICH, AalleTUJICH, JTaHOJI,
TJIMIIEPUH, YKCYCHas KucioTa). MIX cocTaB M XMMHUYECKOE CTPOCHHE.
[TonatTrne o OWOJIOTMYECKH Ba)XKHBIX BEIECTBAX: JKHUpaX, OelKax,
yIaeBoJaxX - U UX POJIA B JKU3HU 4eJIOBEeKa. MarepuanbHOE €IMHCTBO
OpraHUYeCKUX M HCOPraHWYECKUX COCTMHCHUIN

2.7

Kpemuuii, ero ¢usmueckue U XMMHYECKHE CBOMCTBA, MOJYYEHUE U
npumeHenue. CoeqnHeHus KpeMHuus B npupoje. O01ume npeicrapieHus
00 okcuae kpemHusA(IV) u xpemHueBod kuciore. CHIMKaThl, HUX
UCIIOJIb30BaHUE B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH. BakHeiiiiue
CTpPOUTEJIbHBIE MaTepuajbl: KEepaMuKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [Ipo6iembl 6€30MacHOro MCIOIb30BaHUS CTPOUTEIBHBIX
MAaTE€pUAJIOB B IOBCETHEBHOM KU3HU

2.8

XUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE O0pa3lloB HEOPraHUYEeCKHX




BEILIECTB, CBOMCTB COJISTHOM KHCIOTBI; MPOBEJIEHUE KAaueCTBEHHBIX
peakiuii Ha XJIOPU-UOHBI U HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHUS;
OTIBITHI, OTpaXaromue PU3nYecKrue 1 XUMUYECKUE CBOMCTBA TaJIOTEHOB
U UX COeAUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB);
O3HAKOMJICHHUE C 00pa3liaMu XJIOPUI0B (TaTOr€HUIO0B); 03HAKOMIICHHE C
oOpa3mamu cepbl U €€ COCOUHEHHSIMH (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB); HaOIIOEHNE Tpollecca OOYyIJMBaHUs caxapa MOJ
JNEUCTBUEM  KOHUEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YCHHUE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHOM KHCIIOTBI, IIPOBEICHUE
KauyeCTBEHHON peakluu Ha Cylb(}aT-uoH U HaONIO/IeHUE TMpU3HaKa €&
NPOTEKaHUs; O3HAKOMJIEHWE C (PU3NYECKHMMH CBOWCTBAMHM a30Ta,
dbochopa u ux  coeauHeHUM  (BOZMOXHO  HCMOJIb30BAHUE
BUJIEOMATEPUATIOB), oOpa3liaMu a30THBIX U (OCHOPHBIX YI0OpEHUM;
NOJTy4yeHue, COOMpaHne, paclio3HaBaHue U U3yUYEHUE CBOIICTB aMMHaKa,;
IPOBEJCHNE KaUECTBEHHBIX peaklnii Ha HOH aMMOHUS U (ocaT-uoH U

HN3yUCHUC IIPHU3HAKOB Hnx IMPOTCKAaHUI, B3aI/IMOIIeI>'ICTBPI€
KOHHCHTpHpOBaHHOﬁ a30THOM KHCJIOThI C MCABIO (BOBMO)KHO
HCIIOJIB30BaHHC BI/IILGOMaTepI/IaHOB); HN3YUCHHUC MOI[GHGﬁ

KPUCTAUIMYECKUX  pemeéTok  anamasza, rpadura,  QyiuiepeHa;
O3HAKOMJICHHME C TMPOIECCOM aJCOpPOIMU PAaCTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTIEM W YCTPONCTBOM NPOTHBOTA3a; TOJyYCHHUE,
coOupaHue, pacrno3HaBaHUE U U3YYEHUE CBOMCTB YTJIEKUCIIOTO Tasa;
MIPOBEICHUE KAYECTBEHHBIX PEAKIMii HAa KapOOHAT- U CUIIMKAT-UOHBI U
M3y4Y€HHUE TMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOAYKIHEH
CHUJIMKATHOW MPOMBINUICHHOCTH, PEIICHHE JKCIICPUMEHTAIBHBIX 3a]1a4
1o teme ""BajkHeille HeMeTa/luIbl U UX COEIUHEHUS"

MeTtaibl U ux COCIUHCHU A

3.1

OO6mass XapakTepUCTUKAa XUMHUYECKHX DJJEMEHTOB - METalIOB Ha
OCHOBAaHUM HX MoJoxeHuss B llepmoamyeckoil cUcCTEME XMMHYECKUX
sanemeHToB JI. . MennieneeBa u ctpoerust atToMmoB. CTpOCHUE METAJIIOB.
Mertamyeckasi CBsI3b U METAJUIMYECKass KPUCTAJUIMYECKas PEelETKa.
DJIEKTPOXUMHUYECKUAN PsiJT HAIPSHKEHUN METaJIOB

3.2

dusznyeckue M XUMHUYECKHE CBOMCTBa MeTauioB. OOImmMe crocoObl
NoJIy4eHus: MeTayuioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIC
CrocoObl  3amuThl WX OT Kopposuu. CmmaBbl (CTanb, UYTYH,
JIOPATIOMUHUN, OpOH3a) ¥ UX MPUMEHEHHE B OBITY W IPOMBIIIIICHHOCTH

3.3

[Ilemounbie MeTamabl: TonoxkeHue B llepuoanmueckor cucreme
xumuueckux sneMeHToB [[. M. MenaeneeBa; CTpoeHHE HMX aTOMOB;
HaxoXXJeHue B mpupoje. Pusnmdeckre U XUMHUUECKHE CBOWMCTBa (Ha
npuMepe Hatpus W Kaiuus). OKCUIBI M THAPOKCUJIBI HATPUS U Kajlus.
[IprumMeHeHne METOYHBIX METAJJIOB U UX COCIMHEHUM

3.4

[IlenoyHO3eMENBHBIE METAIBI MArHUM M KaJIbLMHW: TOJOXKECHHUE B
[Tepuonnueckoit cucreme xumuueckux annemMeHToB J[. . Menneneesa;
CTPOEHHE HX AaTOMOB; HaxOXJIeHue B npupoje. Dusnmyeckue u




XUMHYECKHE CBOMCTBA MarHus M KaJubplysl. BakHeWlne coeauHeHUs
KaJIbIUsl (OKCHUJI, TUAPOKCHUI, coJik). JKECTKOCTh BOJBI M CIIOCOOBI €€
yCTpaHEHUsI

3.5

AmoMuHMIL: ToJIOKeHME B Ilepuonnueckoll CHCTEME XHMHYECKHX
anemeHnToB JI. M. MeHneneeBa; cTpoeHHE aroma; HAXOXKICHUE B
npupone. Dusnyeckue M XUMHUYECKHE CBOMCTBA  AJIFOMUHMS.
AmMoTepHbIe CBONCTBA OKCHJIA ¥ THAPOKCHA ATFOMUHUS

3.6

Keneszo: mnonoxenue B llepuognueckor cHUCTEME XUMHYECKHUX
anemeHnToB JI. W. MeHneneeBa; CTpoeHHE aroma; HAXO0XICHUE B
npupoje. Pu3nuecKue U XHMHYECKHE CBOMCTBa kemne3a. OKCuupl,
ruapokcuasl 1 conu skenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa U
MOJTYYEHHE

3.7

XUMHYECKUIN 3KCIEPUMEHT: O3HAKOMJICHHE ¢ 0o0pasllaMH METaIOB U
CIUTABOB, WX (DU3WYCCKUMH CBOWCTBAMH; H3YYCHHE pE3yJIbTAaTOB
KOpPpPO3UH METaUIOB (BO3MOXXHO HCIIOJIB30BAHUE BHUIACOMATEPHAIIOB),
OCOOCHHOCTEM B3aMMOJICUCTBUS OKCHAA KajbllUs W HATPUsl C BOJOH
(BO3MOKHO HCITOJIb30BAaHUE BUICOMATEPUATIOR); HCCIICIOBAHUE CBOMCTB
KECTKOW BOJIBI; TpoIlecca TOPEHUs jKelle3a B KHUCIOpoiAe (BO3MOXKHO
WCIIOJIb30BAaHUE  BHJICOMATEPHANIOB); MPU3HAKOB  TPOTEKAHUS
KaueCTBEHHBIX PEAKIM Ha MOHBI (MarHUs, KaJbIHs, AJFOMUHUS, ITTHKA,
xene3a(ll) u xeneza(Ill), mequ(1l); HaGmroaeHNE U OTIMCAHKE TTPOLIECCOB
OKpAIllMBaHUs TUIAMEHH MOHAMHU HATPHs, KIS U KaJIbIHs (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJIEOMATEPHANIOB); HCCIeIOBaHUE aM(pOTEPHBIX
CBOMCTB THIPOKCHIA QIIOMUHUS M THAPOKCHUIA IIMHKA; peIIeHUe
OKCIIEPUMEHTAJILHBIX 3a7ad 1Mo TeMe "BakHeilne MeTamisl M HX
coelMHeHus"

XHUMUS B OKpYXKarolas cpeaa

4.1

HoBble Matepuasnibpl u TexHoyiorMu. BemiectBa u  mMarepuaibl B
MOBCEHEBHOM JKU3HM YEJOBEKa. XMMHUA U 310pOBbe. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. Ilepmas
MOMOIIb TPU XUMUYECKHUX 0KOTaX U OTPABICHUAX

4.2

OCHOBBI DKOJIOTMYECKOM TI'PaMOTHOCTH. XHMHYECKOE 3arps3HEHUE
okpyxarouier cpeasl 1I/IK. Ponp xumMun B pelIeHMH 3KOJIOTUYECKUX
npo6isieM. [IpupogHble HCTOUHUKH YTIIEBOJOPOIOB (YroJib, MPUPOIHBIN
ra3, He(Thb), MNPOAYKTHl HX MepepadOTKH, UX poOjb B OBITY U
IPOMBITIIIECHHOCTH

4.3

XUMUYECKUIN AKCIIEPUMEHT: U3y4eHUE 00pa3IoB MaTepHaioB (CTEKJIO,
CIUTaBbI METAJIJIOB, ITOJTMMEPHBIC MaTEPHAIIbI)

IlepeyeHb 371eMEHTOB co/iepKaHMs, IPoBepsieMbIX Ha O
10 XMMHUH

Kon

[IpoBepsieMblil SJIEMEHT CONEPKAHUS

HCpBOHa‘{aHLHble XHUMHNYCCKHUC IMTOHATUA




1.1

Uucteie BemecTBa U cmecu. CiocoObl pa3ieieHus cMecei

1.2

ATOMBI 1 MOJICKYJIbI. Xumuueckue 3J1eMeHThl. CUMBOJIBI XMMHYECKUX
QJICMCHTOB. HpOCTI)IG N CJIOXXHBIC BCIICCTBA.

1.3

Xumudeckas popMyna. BareHTHOCT, aTOMOB XMMHYECKUX 3JIEMEHTOB.
CrerneHb OKHUCIICHUS

1.4

3aK0H MMOCTOSHCTBA COCTaBa BCIICCTB. OTtHOocuTenbHAs aTOMHAs Macca.
OtHocuTenbHas MOJICKYJIAApHAasA Macca. MaccoBas J0JIs1 XHUMHYECKOIO
QJICMCHTA B COCANHCHHNHN

1.5

KomuuectBo BemectBa. Moisib. Mossipaas Macca. MosisipHbIii 00bEM
ra3zoB. B3auMoCBs3b KOJIMUECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €IUHUII
BEIIECTBA

1.6

@u3nuecKne M XUMHUYECKHE SBICHHS. XHMHYECKAsl peakuus U eé
IIPU3HAKH. 3AKOH COXPaHEHUs MAaCChl BEIECTB. XMMHYECKHUE YPABHEHHMS

[Tepponnueckuii 3akoH u Ilepuomnueckass cUCTEMAa XHUMHUYECKUX
sanemeHToB [[. 1. MenneneeBa. CTpoeHue aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuoanyeckas cucremMa XUMUYECKUX
aneMeHToB Jl. 1. Menneneesa. [leproas! u rpynnsl. PU3nyecKuii CMbICIT
IOPSIKOBOI0 HOMEPA, HOMEPOB NIEPUOJA U IPYNIIBI AJIEMEHTA

2.2

Crpoenne aromoB. CoctraB aroMHbIX sfaep. M30Tombl. DNEKTPOHBI.
CrtpoeHue 3JEKTPOHHBIX 000J0YEeK aTOMOB MEpPBBIX 20 XUMHYECKUX
saneMeHToB [lepnonnyeckoit cucremsl Jl. 1. Menaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XHUMHUYECKHX JJIEMEHTOB
NepBbIX TPEX TMEPUOJOB, Kaius, Kajablus (paguyca aTOMOB,
AJIEKTPOOTPULIATCIIBHOCTH, METAJUIMYECKUX W HEMETAJUIMYECKUX
CBOMCTB) U MX COCAMHEHUM B COOTBETCTBUHM C MOJIOKEHUEM DJIEMEHTOB
B [lepriognueckor cucteMe U CTPOCHUEM UX aTOMOB

CtpoeHue BenecTna

3.1

Xumuyeckas cBsi3b. KoBajieHTHast (MOJsipHAsE W HEMOJSpPHAasi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUUYECKUX DJIEMEHTOB. MOHHAs CBs3b.
MeTtauinyeckas CBA3b

3.2

Tunel KpUCTATNIMYECKUX PEIIETOK (aTOMHAs, HOHHASI, METAJNINYECKas ),
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKHA U
BUJIa XUMHYECKOU CBI3U

Baxnenmme npeacTaBUTEIM HEOPTaHUYECKUX BellecTB. Hemeramuisl u
UX COeIUHEHUS. MeTalIbl U UX COSIUHEHUS

4.1

Knaccudukanms ¥ HOMEHKJIATypa HEOPTaHMYECKHX COCIWHEHUM:
OKCUJIOB (COJIe00pa3yrolye: OCHOBHBIE, KUCIOTHBIC, aM(OTEepHBIE) U
HecosieoOpa3yromye; OCHOBaHMW  (IENOYM U HEPacTBOPHUMBIE
OCHOBaHUS); KHUCIOT (KUCIOPOACOAEpKAIIMEe U OECKUCIOPOIHBIC,
OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIC); CoJIel (CpEIHMX U KUCIIBIX)

4.2

dusnveckre ¥ XUMHYSCKUE CBOMCTBA MPOCTHIX BEIICCTB-HEMETALIOB:
BOJOpOZa, XJOpa, KHCIOpOAa, cepbl, a3oTa, ¢ocdopa, yriepoaa,
KPEMHUS

4.3

duznyeckue M XHUMHUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJIJIOB!




JUTHUSL, HATpUA, Kajausi, MarHus W Kajblus, aJIIOMUHUA, >Kele3a.
DNIEKTPOXUMHYECKUH s/l HANIPSKEHUN METaJIOB

4.4 | duznyeckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHHM
HEMETAJUIOB: XJIOPOBOJOPOJIa, CEPOBOIOPOIA, AMMHUAKA

4.5 | OusznyecKre U XMMUYECKUE CBOMCTBA OKCUIOB HEMeTAILIOB: cephl (IV,
V1), azota (II, IV, V), docdhopa(Ill, V), yraepona(ll, IV), kpemuusa(IV).
[ToyueHne OKCUA0B HEMETAIIOB

4.6 XuMuueckue cBoMcTBa OkcuioB: MetauioB IA-IIIA rpynm, uuHka,
menu(Il) u sxenesa (11, II1). [ToayueHne okcHI0B METAIIIOB

4.7 | XUMUYECKHE CBOMCTBA OCHOBaHMH M aM(OTEPHBIX THIPOKCHUIOB (Ha
npuMepe TUAPOKCUIOB aJTOMHUHUSA, XKejeza, LuHkKa). [lomydeHue
OCHOBAaHMM 1 aM(OTEPHBIX THIAPOKCUIOB

4.8 | O0mue  XWUMHYECKHE  CBOMCTBA  KHCJIOT:  XJOPOBOJOPOIHOH,
CEpPOBOJIOPOTHOM,  CEPHUCTOM, CEpHOM, a30THOU, QocdopHOH,
KPEMHUEBOU, YTOJIBHOMU. OcoOsble XAMUYECKUE CBONCTBA
KOHLIEHTPUPOBAHHOW CEPHOU M a30THOM KucoT. [lonyyeHne Kucior

4.9 OO6mme XuMUYeCKre CBOMCTBa cpeiHuX coneil. [lomydenue comneit

4.10 | [lomyuyenue, coOupaHue, paclo3HaBaHUE BOJAOPOJA, KUCIOpPOa,
aMMUaKa, yrieKHCIIOro ra3a B JabopaTopuu

4.11 | [lonyyeHue amMMuaka, CEpHOM M a30THOM KUCIOT B NMPOMBIIIJIEHHOCTH.
OO61me crnocoObl NOJyYEeHHs] METAJIIOB

4.12 | I'enetndeckast CBsI3b MEX]y KJIaCCaMU HEOPTAHUYECKUX COCTUHEHUHN

5 XUMHUUYECKUE PeaKIuu

5.1 | Knmaccudukanus XMuMUYECKHX PEaKIUN MO Pa3TMYHbIM MPU3HAKAM: TI0
YUCIy M COCTaBY YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
b dexTy, Mo N3MEHEHUIO CTETICHEH OKHCIICHUS XUMUYECKUX DJIEMEHTOB

5.2 | TemoBoii 3ddeKkT XUMHUECKOH  peakuud, TEPMOXUMUUYECKUE
ypaBHEHUS. DK30- U 3HJOTEPMHUYECKHE pEaKUHH. TepMOXUMHUYECKUE
ypaBHEHHUS

5.3 | OKUCHAUTENBHO-BOCCTAHOBUTENbHBIC  peaknuu.  OkuciouTenn |
BocCcTaHOBUTENM.  lIpomecchl  OKMCIEHMSS W BOCCTAHOBJICHUS.
DNEKTPOHHBIN OaJTAHC OKUCIUTEIHLHO-BOCCTAHOBUTEIILHON PEaKITUN

5.4 | Teopusi 2JIEKTPOIUTHUECKONM jaucconmanuv. KaTHOHBI, aHHMOHBI.
DNEKTPOIUTHI U HEINEKTPOJIUThL. CHIIbHBIE W CIa0bIe DJICKTPOJUTHI.
CreneHp auccomuamuu

5.5 | Peakuuu monHOro obmeHa. YcioBUS MPOTEKaHUS PEAKIUNA HMOHHOIO
0OMEHa, OJIHBIE ¥ COKPAIIEHHbIE HOHHBIE YPaBHEHUS PEaKIIMi

6 XUMUS U OKpYXKarolas cpeaa

6.1 | BemectBa u maTepuansl B IOBCEIHEBHOMN KU3HU uenoBeka. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX PEaKIHWid B JIA0OpaTOpuu W
obITy. [lepBasi HOMOIIb PYU XUMHUYECKUX 0KOTaX M OTPABIICHUSIX

6.2 | XuMHuUeCcKOoe 3arpsi3HEHHE OKpY’Kawoliel cpeibl (KUCIOTHBIE MO,

3arpsA3HCHHUC ITOYBEI, BO3yXa 141 BOI[OéMOB), CITOCOOBI €ro
NpCAO0TBPAIICHU. HpC,Z[CJIBHaH AO0ITyCTUMasl KOHICHTpaAl A BCHICCTB




(ITAK). Posnp XxumMuu B pelIeHUH IKOJOTHUUECKUX MPpoOsieM. YCcuiaeHue
NapHUKOBOTO A (deKTa, pa3pylieHre 030HOBOTO CII0s

6.3 | Ilpumenenune cepnl, azora, Qocdopa, yriaepoma, KpeMHHUS U HX
COCIMHEHU B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTU U CEJIbCKOM
xo3sicTBe. [lpuMeHeHne MeTauioB W CIUIaBOB  (CTallb, YYIYH,
JIOPATIOMUHUNA, OpOH3a) B OBITY U MIPOMBIIUIEHHOCTH X COEIHHEHH.
[TonsiTue 0 KOpPPO3WM METAIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT
KOPpO3UHU

6.4 | [lpupogHbpie HMCTOYHHMKH YTJIEBOAOPOJOB (yrojib, MPUPOIHBIA Ta3,
HePTh), MPOAYKTHI HX IepepaboTku (OCH3WH), UX POJb B OBITY U
MPOMBITINICHHOCTH

6.5 | [leppoHavyasibHble TOHATHS 00 OpPraHWYECKUX BEHIECTBAX KaK o
COCIMHEHUSX yriepoja (MeTaH, dTaH, JTHJICH, AaleTUJIeH, 3TaHOJI,
TJIMIEPUH, YKCycHas kuciota). [loHsTHe O OMOJOTHYECKH Ba’KHBIX
BEIIECTBAX: KHUPax, OesKax, YIJIeBOoJax - ¥ UX POJIM B )KM3HHU YEIOBEKa
7 Pacuérer:

7.1 | no popMynamM XMMHYECKUX COETHMHEHHI

/.2 | Macchl (MaccoBoOii) JOJU PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | MO XUMHYECKIM YPAaBHEHUIM

2. Ilnanupyembie pe3yabTaThl OCBOEHHS YUeOHOI0 NpeaMeTa

JIn4HOCTHBIE pe3yabTaTbl OCBOEHUS OCHOBHOW  00pa3oBaTesbHON
POrPaAMMBI:

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILETro
oOpa3oBaHUs JOCTUTAIOTCS B XOJIe OOYyYEeHHs] XUMHUU B €IMHCTBE Y4eOHOW H
BOCIIUTATEIBHON J1€ATENbHOCTH. OpraHnu3aiuu B COOTBETCTBUU € TPAAULIMOHHBIMU
POCCHUMCKMMH COLMOKYJIBTYPHBIMM M J1YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU,
OPUHATBIMU B OOIIECTBE MpaBWJIAMM M HOPMaMu IOBEIEHUS U CHOCOOCTBYIOT
poleccaM CaMONO3HaHMs, CAMOPA3BUTHS U COLIMATIM3ALNN 00yYaIOIIUXCSl.

JIMYHOCTHBIE PE3yJbTaThl OTPaXKaIOT CPOPMHUPOBAHHOCTb, B TOM YHCIE B
YacTH:

[TaTpuoTHueCcKOro BOCHUTAHUS

[EHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyyHOMY HaCIEAUI0, MOHMMAaHHsS 3HAYEHUS XMMHYECKOW HAyKdh B KU3HU
COBPEMEHHOr0 OOILECTBa, CIOCOOHOCTU BIAJIETh JAOCTOBEPHOW HH(pOpMaIeil o
NEPEeIOBbIX JTOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

I'paxxnaHCKOro BOCIIUTAHUS

MPEACTABICHUS] O COLMAIbHBIX HOPMAax M MPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIeIOBAaTENbCKOM, TBOPUYECKOM W  JAPYyruxX  BUAAX
JESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENBbHOCTU MpU
BBIIIOJIHEHUH YYE€OHBIX, I[O3HABAaTEIbHBIX 3a/1ad, BBIIOJHEHUH XUMHUYECKHX



HKCIIEPUMEHTOB, CO3/ITaHUU YI€OHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHUIO
¥ B3aMMOIIOMOIIY B TIpOLIecce 3TON yueOHOM NesTeIbHOCTH; TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M IOCTYNKH CBOMX TOBAPHUILEH C IMO3UIUU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYTKOB;

[{erHOCTH HAYYHOT'O TO3HAHUS

MHUPOBO33PEHYECKUX MPEACTABICHUN O BEHIECTBE U XMMHUYECKOW PEaKInH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABJISIOIIMX
OCHOBY JIJIsl TIOHUMAHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HAaBaTEJbHBIX MOTHUBOB, HAITPABJICHHBIX HA MOJY4YCHUE HOBBIX 3HAHUU T10
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUS HAOJI01a€MbIX MPOIECCOB U SIBJICHUM;

MO3HaBaTebHOU, MHHOPMAITMOHHON U YUTATEIBCKOU KYIbTYPBhI, B TOM YHCJIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeca K OOYYeHHIO U TO3HAHMIO, JIFOOO3HATENBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  caMo00pa30oBaHWIO, TMPOCKTHOW W  HMCCIEI0BaTEIbCKON
NeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJbHEHIIeM;

®opMUPOBaHUS KYIbTYPbI 3/I0POBbSI

OCO3HAHMSI I1IEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 »KW3HU, OCO3HAHUS TOCJIECIACTBUM U
HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui 0€30MacHOCTH TMpu  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

TpynoBoro BociuTaHus

MHTEpEeCa K MPAKTUYECKOMY M3y4YeHHUIO mpodeccuii U Tpyaa pa3iIudyHOTro
pona, yBaXXEHUE K TPYAY U Pe3yjbTaTaM TPYJIOBOMW NESITEIBLHOCTH, B TOM YUCJE Ha
OCHOBE TMPUMEHEHHUs NPEIMETHBIX 3HAHUW MO XUMHH, OCO3HAHHOTO BBHIOOpA
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;
yCHENTHON MpodhecCUOHATBFHOM ACSTENHHOCTA M PA3BUTHSI HEOOXOIUMBIX YMEHUH;
TOTOBHOCTh aalTUPOBATHCS B PO ECCHOHATBLHOM Cpejie;

DKOJIOTUYECKOTO BOCTIMTAHUS

AKOJIOTMYECKH 1I€JI€COO0Pa3HOr0 OTHOIICHUSI K MPUPOAEC KaK HCTOYHHUKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHUS LIEHHOCTH

3I0pOBOTO M 0e30MmacHOro o0pasa »KWU3HM, OTBETCTBEHHOI'O OTHOIICHUS K
cOOCTBEHHOMY (HU3UUYECKOMY M TCUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IICHHOCTH
COOJTIO/IEHUS PAaBIJI O€30TMIACHOTO MOBEJEHUS MPU paboTe ¢ BEIIECTBAMU, a TAKKe
B CUTYalUIX, YIPOKAIOIIUX 30POBbIO U KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MOJIyYaeMble MPU U3YUYEHUH XUMUU, IS
pemeHns 3a1ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHOM CPENOM, ITOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHMUS TJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MTyTEeH MX PEIICHHsI ITOCPEACTBOM METOI0B XUMHH,



HKOJIOTMYECKOTO  MBILIUICHUS, YMEHUS  PYKOBOACTBOBATbCA UM B
NI03HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMATIbHON MTPAKTHKE.

MeTtanpeameTHbie pe3y/ibTaThl

B cocraBe MeTranpeaMEeTHBIX pe3yJibTATOB BBIACISAIOT 3HAUYMMBblE JJis
(opMUpPOBaHKS MUPOBO33PEHUS O0ILIEHAYYHbIE IOHATHUS (3aKOH, TEOPHUs, TPUHILIHUII,
TUIoTe3a, PakT, CuCTEMA, MPOLIECC, IKCIEPUMEHT U Ap.), KOTOPBIE UCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHbIX yUEOHBIX MpEeIMETax U MO3BOJSIOT Ha OCHOBE 3HAHUU U3
ATHX MPEAMETOB (POPMHUPOBATH MPEJCTABICHHE O IIEIOCTHON HAyYHOW KapTHHE
MUpa, U yHUBEpCalbHbIE  Yy4eOHBIC JeUCTBUS (mo3HaBaTenbHbBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIC), KOTOpbIE OOeCmeunBaoT (OPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSATEIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOMU
NeSITETHHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI 110
XMMHHU OTPAXKalOT OBJIAJICHUE YHUBEPCAIBbHBIMH MO3HABATEIbHBIMU JICHCTBUSIMH, B
TOM YHCIIE:

ba3oBbIMU JIOTHYECKUMU IEHCTBUAMU

YMEHHUEM HCII0JIb30BAaTh MPUEMBI JOTMUECKOIO MBIIUIEHUS IPU OCBOCHUU
3HAHUU: PacCKpbIBaTh CMBICII XUMHUYECKHX IMOHATHH (BBIACIATH UX XapaKTEpPHbIC
IPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMU IOHATUSMH), MCIOJB30BaTh
HOHSTHUS JJI1 OObSICHEHUS OTAENIbHBIX (PAKTOB U SBJICHUMN; BBIOUPATh OCHOBAHUS U
KPUTEpUU ISl KIACCU(PUKALUN XUMUYECKHX BEIIECTB M XUMHUYECKHUX PEaKIui;
yCTaHABIMBATh MPUYNHHO-CIECICTBEHHBIC CBSI3U MEXIYy OOBEKTaAaMH H3y4YCHUS;
CTPOUTH JIOTUYECKUE PACCYKIEHUs (MHAYKTUBHBIE, IETyKTHBHBIC, TIO aHAJIOTHN),
JIeNaTh BBIBOJIBI U 3aKJIIOUCHUS;

YMEHHEM TMPUMEHSITh B TMpoIecce MO3HAHWS TMOHATHS (MPEAMETHBIE U
MeTanpeaMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIOIb3yeMble B XUMUH,
peoOpa3oBbIBATh IHUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEJIbHbIE MPEICTABICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHUYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKkuy — IMpHU PelICHUH YYeOHO-I03HABATENbHBIX 33]a4; C YUYETOM
TUX MOJEJBHBIX IMPEACTABICHUI BBIBISATh M XapaKTEPU30BaTh CYLIECCTBEHHBIC
IPU3HAKU U3yYaeMBIX 00BEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEaKLUi;
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEJICTBEHHBIE CBA3M U
IPOTUBOPEUHS B U3yUaeMbIX MpoOLeccax W SBJICHUSX; Mpeajaratb KpUTEPUU IS
BBISIBJICHUSI STUX 3aKOHOMEPHOCTEH M MPOTHBOPEUUI; CAMOCTOSITENILHO BHIOMPATH
crioco0 perieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpaTh HamOoJee MOAXOMANUN ¢ YYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPUEB);

ba3oBbIMU HCCTIeIOBATEIHCKUME ICHCTBUSIMU

YMEHHEM HCIOJIh30BaTh MOCTABICHHBIC BOIPOCH B KA4€CTBE MHCTPYMEHTA
MO3HAHMSI, & TAKXKE B KAU€CTBE OCHOBBI I (HOPMUPOBAHMSI TUTIOTE3BI IO IPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpEeTEHUE OMbITa MO IJIAHUPOBAHUIO, OPTraHU3ALUUd U TPOBEACHUIO
YUEHHYECKUX ODKCIEPUMEHTOB: yMEHHME HaONIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh OOOOIICHUS U
BBIBOJIbI 10 Pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECIOBAHMS, COCTABISATh OTUYET



O MPOJIeTaHHON paboTe;

Pa6oroii ¢ madopmarmeit

YMEHUEM BBIOMpATh, aHAIU3UPOBATh U MHTEPIPETHPOBATH UH- (POpMAIIUIO
pa3IMYHBIX BUJIOB U (HOPM MPE/ICTABICHUS, MOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIApHAsl JUTEpaTypa XUMHUYECKOTO COJEpXaHUsS, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa); KPUTHUECKH OLIEHHWBATh MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

YMEHUEM MPUMEHATH Pa3IMYHbIE METObI U 3aIIPOCHI MPH MO- UCKE U OTOOPE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJIHEHUS
y4eOHBIX M MMO3HABATEIBHBIX 3a/1a4 ONPENEIEHHOTO TUIIA; TPUOOPETEHHE  OTbITa

B obnactu UCIIOJIb30BaHUsA  MH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUM, OBJIAJICHUE KYJIbTYPOM aKTUBHOTO MCHOJb30BAHMS Pa3IMYHBIX
MOMCKOBBIX  CHCTEM; CaMOCTOSATEIbHO BBIOMpaTh ONTUMAJbHYIO  (OpMy
IpeCcTaBlICHNUs HH(POPMALIUK U WILTIOCTPUPOBATH pelIaeMble 3aJa4l HECIOXKHBIMU
CXeMaMmH, IrarpaMmmamu, IpyruMu popmamu rpa@uku U uX KOMOMHAIIUSIMU;

YMEHHEM HCIIONb30BaTh M AaHAJIM3UPOBATh B IpolLecce Y4YeOHOH U
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(MOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYXKAIOIIEW MPUPOIHOU
Cpenbl;

YHuBepcanbHbIMU KOMMYHUKATUBHBIMU JE€HCTBUSMHU

YMEHHMEM 3a/laBaTh BOMPOCHl (B XOJ€ Juajora W/WiIM AUCKYCCHUM) MO
CYLIECTBY 00CYX)IaeM0il TeMbI, POPMYIUPOBATH CBOM MPEMIOKEHHSI OTHOCUTEIBHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

MpUOOPETEHHUE OMbITA IPE3EHTALMU PE3YJITATOB BBIITOJIHEHHSI XUMHUYECKOTO
sKCTeprUMeHTa (J1a00paTOPHOTO OMbITA, JAOOPATOPHON pabOTHI MO HUCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH ITO3HABATEIIBHOW M
UCCIIEIOBATENIbCKOM JIESITEbHOCTH MpPHU PELIeHUH BO3HMUKAIOMIMX MpoOsieM Ha
OCHOBE y4€Ta OOIIMX WHTEPECOB M COTJACOBAHUS MO3UIMKA (0OCYKIeHus, 0OMEH
MHEHUSMH, «MO3TOBBI€ INTYpPMBI», KOOPJHMHALMS COBMECTHBIX JECHCTBUH,
OIpesieNieHNe KPUTEPHUEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHOM paboThI U Ap.);

YHuBepcaIbHBIMU PETYIISTUBHBIMU JEHCTBUSAMU

YMEHUEM CaMOCTOSATENIbHO OINPEACNIATh LEIU IESITEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BbIOUpaTh HaunbOosee 3¢h(EKTUBHBIE CIIOCOOBI pelIeHUs YUeOHbIX U
MO3HABATENIbHBIX 33/la4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM QJITOPUTM  JEHUCTBUM NIPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYeHHUS] HOBBIX 3HaHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUAX;
OLICHMBATh COOTBETCTBHE MOJTYYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIeNH;

YMEHUEM HCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IMPEAJIaracMbl€ B
YCJIOBUHM 33/IaHUMU.

IIpeamerHbie

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOIO JaHHOM NpHUMEpHOW pabouell MporpaMmoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHUS U CIIOCOOBI



NercTBU, crnenupudecKkue Uil  TPEAMETHOW o0macth  «XUMHS», BUIBI
JEATEIBHOCTH MO  IMOJYyYEHHID HOBOIO 3HaHWs, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

[IpeameTHbIC pe3yiabTaThl MPEACTABIEHBI MO T0JaM OOYYEHHS] U OTPaXKaroT
c(hOpPMHUPOBAHHOCTH Y 00YYAIOIIUXCS CIETYIONINX YMEHUM:

8 KJIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHSITUN: aTOM, MOJIEKYJIa,
XUMUYECKU 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJIHOPOJIHAs), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsi U MOJIEKYJIsIpHAsl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSPHAas Macca, MaccoBas JO0JISI XHMHYECKOIO
AJIEMEHTa B COCJAMHEHUHU, MOJSPHBIA 00bEM, OKCHJ, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPULIATENIBHOCTh,  CTEIIEHb  OKWCIICHUS, XUMHYECKash  peakuus,
KJIaccuUKalys peakivil: peakiud COCIUHEHUs, PEAKIIUU PA3I0XKEeHUs, peaKun
3aMEIleHUs], PEaKIMu OOMEHa, 9K30- W DHJOTEPMHUYECKHE PEaKIUH; TEIIOBOU
abdeKT peakiuu; SAPO aToMa, IEKTPOHHBIM CIIOW aroMa, aTOMHas OpOUTalb,
paguyc aTomMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
VOHHAs CBfA3b, MWOH, KaTHOH, AaHWOH, pPacTBOp, MAaccoBas JOJIsI BEIIECTBA
(mporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MPUMEHSITh 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

HCTIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBJIeHUs] (POpMYIT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

OTIPENICIIATh BaJEHTHOCTh aTOMOB 3JICMEHTOB B OHMHAPHBIX COCIUHCHUSIX;
CTENCHb OKHCJICHMSI HJIEMEHTOB B OWHAPHBIX COEIUHEHUSIX; MPUHAIJICKHOCTh
BEILECTB K ONPEACIEHHOMY KJIacCy COEAUHEHUHN Mo (popMysaM; BUJ XUMHYECKOU
CBSI3U (KOBAJICHTHAs! 1 HIOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBatb cMbici [lepuogmueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAHUE IEPUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX
AJIEMEHTOB OT UX NOJIOKEHUA B llepuoanueckor CUCTEME; 3aKOHOB COXPaHEHUS
MAaCChI BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HUs, 3aKOHA
ABorajipo; ONUCHIBaTh M XapakTepu3oBaTh TabmuuHyro (Gopmy I[lepmoamueckoii
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «rJaBHAas NOATpymHmna
(A-rpynma)» u «nobounast noarpynmna (b-rpynmna)», mMansie U O0JbIIME IEPUOIBI;
COOTHOCUTH 0003HA4Y€HUs, KOTOPhIE HMEIOTCS B TaOIuIe

«Ilepnoguueckass cucrema XxuMHU4ecKux ajemeHToB [[. M. Menneneesa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKHUX DJIEMEHTOB (COCTaB
U 3apsja sapa, oOliee YUCIO DJIEKTPOHOB M PaCIpEeAesIeHHEe UX MO AJIEKTPOHHBIM
CJI0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIECTBA;
XUMHUYECKUE peakiuu (10 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEILECTB, MO
TeIoBoMYy 3G (eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XHUMHYECKHUE CBOICTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXkKIAas OMNHCAHUE NOPUMEpPAMU  MOJIEKYJSPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINM;

MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX Ka4Y€CTBEHHOTO



COCTaBa; BO3MOXHOCTH NPOTEKAHHWS XUMHUYECKHX MPEBPALCHUN B Pa3IHMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJEKYJISIPHYIO U MOJISIPHYO MacChl BEILIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa Mo (opMyse COSIUHEHUS; MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOU
peakuuu;

IPUMEHSTh OCHOBHBIE OINEPALlN MBICIIUTEIIBHON IESITEIbHOCTH — aHAJIA3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTeMaTH3aIHNIo0, KIIaCCHU(PUKAIIUIO, BHISBICHUE
NPUYUHHO-CJICJICTBEHHBIX CBSI3¢M — JUIsl M3Y4YEHUsS] CBOMCTB BEUIECTB W
XUMHUUYECKUX PEaKIUi; eCTeCTBEHHO-HAYUYHbIE METObI TO3HAHUSI — HAOJIOJICHHE,
U3MEpEHUe, MOJEINPOBaAHUE, SKCIIEPUMEHT (peaIbHBIN 1 MBICIICHHBIN );

CJe0BaTh MpaBUJiaM MMOJIb30BaHUS XUMHUUYECKOM MOCYI0M U J1abopaTOPHBIM
o0opy/ioBaHMEM, a TakKe IpaBuWjiaM OOpalleHHUs C BEUIECTBAaMHU B COOTBETCTBUU
C MHCTPYKIMSIMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB TIO
MOJIYYCHUIO U COOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOJIOPOJAa M KHUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHOM MAacCOBOM JOJIEW PacTBOPEHHOIO
BCILIECTBA; IUIAHUPOBATh M MPOBOJUTh XHUMHUYECKHE  JIKCIIEPUMEHTHI IO
pacro3HaBaHUIO PaCTBOPOB IIETI0UEH U KUCIIOT C IIOMOIIBIO0 HHANKATOPOB (JIAKMYC,
dbenondTanenH, METUIOPAHK U JIp.).

IIpoBepsiemble TPeOOBaHUSA K pe3y/JIbTaTaM OCBOCHHMSI OCHOBHOM
oOpa3oBaresibHOI MporpaMmsl (9 KJ1acc)

Kox nposepsi- | [IpoBepsieMbie NpeIMETHBIE PE3YIbTAThI OCBOCHUS OCHOBHOM

€MOro oOpa3oBaTeIbHONM  MpPOrpamMMBbl OCHOBHOTO o011ero
pe3yJbTara oOpa3oBaHuUsI
1 ITo Teme: "llepBoHavasibHbIE XUMHUYECKHE MOHATHS"
1.1 PaCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TOHATUN: aToOM,

MOJIEKYJIa, XUMHUECKU  DJIEMEHT, IMPOCTOE  BEIIECTBO,
CJIOKHO€ BEIIECTBO, CMeCh (OJAHOPOJHAS U HEOAHOPOMHAs),
BaJICHTHOCTh, OTHOCHUTCIIbHAS aTOMHAas W MOJICKYJIIpHas
Macca, KOJIMYECTBO BEIECTBAa, MOJIb, MOJISIpHash macca,
MaccoBas JOJS XHMHYECKOTO DJJIEMEHTAa B COCAMHCHHH,
MOJISIDHBIH  00BEM, XUMHUECKast PpeaKIus, KIacCH(pUKAIIHSI
peaKiuii: peaKlud COCIUHEHUS, PEAKIUU Pa3I0KCHHUS,
peaknuu  3aMelieHHs, peakuu  oO0MeHa, DJK30- |
SHAOTEPMUYECKUE PEAKIMHU, TeIioBor 3(hdexT peakiuw,
pacTBOp, MaccoBas  JoJii  BemectBa  (NPOIICHTHAs
KOHIICHTpAI1s1) B PACTBOPE

1.2 WUTIOCTPUPOBATh  B3aMMOCBSI3b ~ OCHOBHBIX XMMHYECKHUX
MOHSATUH U IPUMEHSTh 3TU MOHSTHS IIPU OMMCAHUU BEUIECTB U
MX MPEBPALIEHUIN

1.3 UCIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIMKY [UJIi COCTaBJICHMS
(dbopMys BEeNIECTB M YPABHEHU XUMUYECKUX PeaKui




1.4

PACKpPBIBATb CMBICI 3aKOHOB COXpaHCHHs MacCCbl BCIICCTB,
IMIOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJIIPHOTO YYCHMHA,
3aKOHa ABOI‘&I[pO

1.5

OoIIpCACIATL BAJICHTHOCTL ATOMOB J3JICMCHTOB B 6I/IHapHI)IX
COCIMHCHUAX

1.6

KJIacCU(PUIMPOBATh XUMUYECKUE peakinuud (M0 YHCIy W
COCTaBy YYacTBYIOIIMX B PEAKIHUH BEIIECTB, MO TEILIOBOMY

s dexty)

1.7

BBIYUCIEATE OTHOCUTCIBbHYIO MOJICKYJIDHYIO W MOJIIPHYIO
MacCChbI BCIICCTB

1.8

BBIYHMCIIATH MAaCCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa 110
dhopmylie COeTMHECHMUS,

1.9

BBIYHCJIATbh MAaCCOBYIO JOJIIO BEIICCTBA B PaCTBOPC

1.10

MPUMEHATh C€CTECTBEHHO-HAYYHBIC METOABI TIO3HAHUSA -
HAOMO/IeHUEe, HM3MEPEHHEe, MOJACTUPOBAHUE, JKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN )

ITo Teme: "BaxHelmue NOpeaCTaBUTEIN HEOPTAaHUYECKUX
BelecTn"

2.1

PaCKpPBIBATh CMBICITI OCHOBHBIX XUMHWYCCKHUX MMOHSITHH: OKCHun,
KHCJIOTa, OCHOBAHUEC, COJIb

2.2

ONpENeNsITh NPUHAIEKHOCTh BEIIECTB K OMNPENEIEHHOMY
KJIACCY COEIMHEHUI 110 opMysiam

2.3

KJIACCU(HUIIMPOBATH HEOPTaHUYECKHUE BEIIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBAThH) OOIUE XUMUYECKHUE CBOMCTBA
BEILIECTB PA3JMYHBIX KJIACCOB, TMOATBEPXKAAsl OIMKHCAHUE
puMepaMu MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
Ka4eCTBEHHOTO COCTaBa, BO3MO>KHOCTH
MPOTEKAHUS] XUMUUYECKUX  MPEBPALICHUH B  PA3JIUYHBIX
YCIOBUSX

2.6

CJIEIOBaTh MpaBWJIaM IOJb30BAHUSI XUMUUECKOU MOCYAOU H
nabopaTopHbIM ~ O0OpY/JOBaHHMEM, a TakXKe TpaBHIIaM
oOpaIieHus ¢ BEIeCTBAMH B COOTBETCTBUH C WHCTPYKITUSIMU
M0 BBIMOJHEHUIO JA0OPATOPHBIX XUMUYECKUX OTBITOB TIO
MOJIYYCHHIO U COOMPaHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOIa
U KHUCJIOpOJia), MPUTOTOBIECHUIO PACTBOPOB C OMPEAEIEHHOM
MacCOBOM JI0JIEW pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI TI0 Pacro3HaBAHUIO
pPacTBOPOB IIENI0OYed M KHUCJIOT C MOMOIIBI0 HHAUKATOPOB
(;makMmyc, dheHondTanenH, METHIOPAHXK U APYTrue)

2.7

ITPOBOJAMUTH PACUETHI 110 YPABHEHUIO XMMUYECKOW pPEaKIUU

[Io Teme: '"llepuogmueckuid 3axkoH U Ilepuonmueckas
cucreMa xumuueckux anemeHTtoB J[. WM. Menaeneesa.




Crpoenne aTomMoB. XuMHuuecKas CBsA3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIINM"

3.1 pPacKphIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHITHH: SIPO
aToMa, SJICKTPOHHBIN CJI0M aTOMa, aTOMHAasi OpOUTaIIb, PaIUyC
aToMa, XMMUYEeCKasi CBsI3b, IMOJSIpHAS W  HENOJISIpHAs
KOBAJICHTHAs CBSI3b, AJIEKTPOOTPULIATEILHOCTh, HOHHAS CBA3b,
WOH, KATUOH, aHUOH, CTCIICHh OKHUCIICHUS

3.2 KJIACCU(PUITUPOBATH XUMUYECKUE IIEMEHTHI
3.3 OMHUCBHIBATH M  XapaKTepu3oBaTh TaONMUHYO  (HopMmy
[Teproamuaeckoit CUCTEMBI XUMUYIECKUX AJIEMEHTOB:

paznuyaTh MOHATUS 'TiaBHas mnoarpynna (A-rpymnma)’ u
"mo6ounas noarpynna (b-rpynma)", "mansie" u "Oombinue"
MEPHUO/IBI

3.4 packpbiBaTh cMmbicn  [lepuonnueckoro 3akona [l U
MenpeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE TIEPUOINICCKOM
3aBUCUMOCTH  CBOWCTB XUMHUYECKHX DJIEMEHTOB OT UX
nosokeHus B [lepuognyeckon cucreme

3.5 COOTHOCUTH O0O3HAYEHHs, KOTOpbIe HMEIOTCA B TabiuIe
"[lepuoanueckasi cucTteMa XUMUYecKux oanemeHToB J[. U.
MenpeneeBa" ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS
aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsij sjpa, oo1ee
YHUCJIO DJIEKTPOHOB M pacIpelesieHne MX MO 3JIEKTPOHHBIM

CJIOSIM)

3.6 OTIPE/IETSATh CTENEHb OKHUCIICHUS SJEMEHTOB B OMHAPHBIX
COEJIMHEHHUSIX

3.7 OMPENEATh BUJI XUMUUECKOHN CBSI3U (KOBAJICHTHAs U MOHHAs)

B HCOPTAaHNYCCKHNX COCOIMHCHMNAX

9 KJIACC

PAacCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHATHI: XUMHUECKHI 2JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHMOH, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKUCIEHUS, XUMHUYeCcKas
peakiysi, XMuMUYECKasl CBs3b, TEIIOBOM 3(PPEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOpP; ANEKTPOJUTHI, HEIEKTPOIUTHI, DJIEKTPOJIUTUYECKAS] AUCCOLIMALIMS,
peakiy HOHHOTO OOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIe peakuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHHUE, aJJIOTPONHS,
aMm(pOTEepHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHAs, HOHHAs, METAJUIMYecKas),
KpUCTaJUIMYECKasl PEeIIETKa, KOPPO3Usl METAIJIOB, CIUIABBIL, CKOPOCTh XUMUYECKOU
peakiuu, npeaenbHo — jpomyctumas — koHuentpauus — (IIJIK)  BemiecTBa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MNOHATUUA (cM. m. 1) m
NPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPALLCHMIA;

MCIIOJIb30BAaTh XUMUYECKYI0O CUMBOJIUKY JIJIsl COCTAaBJIEHUSI (JOPMYJT BEILIECTB



Y YPAaBHEHUN XUMHUUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XMMUYECKUX JJIEMEHTOB B
COCIMHEHHUAX Pa3IU4YHOr0 COCTaBa; IPUHAIJICKHOCTh BEIECTB K ONPEACIEHHOMY
KJIaCCy COEMHEHMM 10 (popMyram; BUJI XUMUYECKOU CBSA3M (KOBaJEHTHAs, HOHHA,
METaJIJIMYECKasl) B HE- OPraHUYECKUX COCAMHEHMSIX; 3aps] MOHA M0 XMMHUYECKON
(dopMyIie; XapakTep Cpesibl B BOJHBIX pACTBOpaX HEOPraHMUECKUX COETUHEHUH, TUIT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBath cMbIci Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHWE: ONUCHIBATh M XapaKTEpU30BATH TAOIMYHYIO
dopmy Ilepuonnyeckoil cUCTEMbl XUMHUYECKUX JJIEMEHTOB: Pa3inyaTh MOHATHUS

«rnaBHasg noarpynna (A-rpynna)» u «mobounas noarpynna (b-rpymma)y,
Majble U OOJbIIME NEPHOJBI; COOTHOCUTh OOO3HAYEHHUS, KOTOPhIE HMEIOTCA B
NEPUOIMYECKON TaOJIUIIEe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sapa, OOIIee YHCIO 3JIEKTPOHOB U
pacnpeeNieHne UX 10 3JEKTPOHHBIM CII0SIM); OOBSICHATH OOLIME 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B IIpeJeax MaJIbIX IEPUOJOB U
IJIABHBIX TIOJATPYIII C YYETOM CTPOEHUS UX AaTOMOB;

KJIaCCU(PUIMPOBATh XMMHUUYECKUE 3JIEMEHThI; HEOPIaHWYECKUE BELIECTBA,;
XMUMHUYECKUE PEAKIUH (110 YUCITY U COCTABY YYaCTBYIOIIMX B PEaKLMU BEUIECTB, 10
TeroBoMy 3(G(deKTy, MO U3MEHEHUIO CTENEHEH OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIIME M CHEUUPUYECKHE XUMHYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEP)KIAs OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLU;

COCTaBJISITh YPABHEHUS JIEKTPOJIMTUYECKON JUCCOLMALIMM KUCIIOT, HIeI04eH
U COJIeH; TOJIHBIE M COKpAUIEHHBIE YpAaBHEHUS pPEaKUUMid HOHHOrO OOMEHa;
YPaBHEHUS PEAKLM, MOATBEPKAAIOUIMX CYLIECTBOBAHUE T'€HETHUYECKOW CBS3H
MEXy BEIECTBAMH Pa3JINYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEJIBHO-BOCCTAHOBUTENIBHBIX  PEAKLMI
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIuii;

IIPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHUS;
BO3MOKHOCTH MPOTEKAHNSI XUMUYECKHUX NIPEBPALLECHHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYMCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPDHYIO MacChl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa Mo (opMyse COEIUHEHUS; MACCOBYIO
JIOJII0 BELIEeCTBA B PAacTBOPE; IMPOBOAUTH PACUETHI [0 YPABHEHUID XUMHUUYECKOU
peakiuy;

CJIeIoBaTh MpaBuiaM IMOJIb30BAHUSI XUMUYECKON MOCYAOW U J1a0OpaTOPHBIM
o0opyZ0BaHUEM, a TaKXe NpaBWiIaM OOpaIIeHHs C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMHU IO BBINOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB TIO
MOJTyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

IIPOBOJIUTH PEAKIIMH, MOATBEPKAAIOLIIME KAUECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM XJIOPUI- OpOMHUA-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdpaT-, THIAPOKCHA-UOHBI, KATHOHbI aMMOHHUS U HOHBI
U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPraHUYECKHUX
BEILECTB;



MIPUMEHSITh OCHOBHBIE OIEpPAIIMU MBICITUTEIBHON AESTEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 00o0011eHue, CUCTEMaTHU3AIIHIO, BBISIBJICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3éM — IS HW3Y4YEHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIIUii; €CTECTBEHHO-HAYYHbIE METO/bl TIO3HAHUSI — HaOJI0/ICeHHE,
U3MEpEHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICICHHBIN).

IIpoBepsiemble TPeOOBAHUSA K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeibHOM MporpaMmmsl (9 Kiacc)

KOII IIPpOBCPA- HpOBepHCMBIe MNpCAMCTHBIC PC3YIIbTAThl OCBOCHHUA OCHOBHOH

e€MOr0 oOpa3zoBaTeIbHON IPOTPaMMbl OCHOBHOT'O OOIIIETr0
pe3yJibTaTa 00pa3oBaHUs
1 ITo Teme: "BemnecTBo 1 XuMHUUeCcKas peakius"
1.1 PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MMOHSITHI: PacTBOD,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JICCOITAAITHS, peakiuu WOHHOTO oOMeHa,

KaTajau3aTtop, XMMUYECKOE€  paBHOBecHE, oOOpaTUMble U
HEOOpaTUMBbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
pEaKlUMH, OKHUCIHUTEINb, BOCCTAHOBUTEIb, OKHUCIEHUE U
BOCCTAaHOBJICHHE, aJJIOTPONHS, aM(OTEepHOCTh, XUMUUYECKAS

CBSI3b (koBasIeHTHas, VMOHHAs, MeTaJIJINYeCcKas),
KpUCTAJNINYECKasi PEIIETKA, CIUIaBbl, CKOPOCTh XMMUYECKOU
peakuuu

1.2 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX

MOHATUH U TIPUMEHATH 3TU MOHATHUS MPU OMUCAHUU BEIIECTB U
WX IPEBpPAlICHUN

1.3 COCTaBJISITb YPABHEHUS DJICKTPOIUTUYECKOM IHCCOLUALINU
KHUCJIOT, LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALLIEHHBIEC YPaBHEHUS
peakIuii FOHHOTO 0OMeHa

1.4 PacKphIBaTh CYUIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii TOCPEJICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OanaHca
ATUX PEAKIIUN

1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKOW PEAKIINU
2 ITo Temam: "HemeTtaimiel 1 ux coequHeHus' u "MeTtauibl 1 UX
coenqnuHeHud"
2.1 XapaKkTepru30BaTh (onmuChHIBaTH) oO1mue u

crienupuIecKre XMMUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEILIECTB, MOATBEPKAAsl OMUCAHUE IPUMEPAMU MOJIEKYJISPHBIX
W HOHHBIX YPAaBHEHHM  COOTBETCTBYIOIIMX XUMHYECKHUX
peaKumi

2.2 COCTaBIISAITb ~ yPAaBHEHUsS  PEAKUUd,  MOATBEPHKIAAIOIINX
CYLIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKIY BEIIECTBAMU
pa3IMYHbBIX KJIACCOB




2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOCHHUSA, BO3MOYHOCTH MPOTEKAHUS XUMHUYECKUX
pEeBpAIllCHUN B PA3IUYHBIX YCIOBUSIX

2.4

CIIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMUUYECKON IMOCYI0H |
nabopaTopHbIM  00OpYJOBaHWEM, a Takke MpaBHIaM
0OpalIeHus ¢ BEMECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMHU T10
BBITIOJIHEHUIO ~ JIAOOPATOPHBIX XUMUUECKUX  OMBITOB IO
MOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa
YIJIEKHUCIIOTO Tra3a)

2.5

IPOBONUTH PEAKITNH, TOATBEPKAAIONINE KAYeCTBCHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM ITYyTEM XJIOPHI-,
Opomua-, nonua-, kapoonar-, pocdar-, cunukar-, cynbdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHHUS, HOHBI M3yYEHHBIX
METa/VIOB,  MPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTraHUYECKUX BEIIECTB

ITo Teme: "Xumusd u okpy:xaromiasi cpenaa”

3.1

PaCKpBIBATh CMBICI OCHOBHBIX XuMHYecknx mnoHsatuil: [IJIK
BEILIECTBA; KOPPO3UsI METAILIOB

3.2

MIPUMEHATH OCHOBHBIE ONEPAIlUN MBICIIUTEIBLHOM AEATEIILHOCTH
- aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IeHne, CUCTEMaTH3alINIoO,
BBISIBJICHHE MPUYMHHO-CJICICTBEHHBIX CBS3€H - JUIsl M3YUCHUS
CBOMCTB BEIIECTB W XMMHYECKHUX PEAKIUN; €CTECTBEHHO-
Hay4YHbIC METOJbI IIO3HAHUSA - HaOIOJICHUE, H3MEpPEHHUe,
MOJIETUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBI U MBICJICHHBIN )

IIposepsiembie Ha OI'D o xumuu TpedOOBAHMS K pe3yibTaTaM
OCBOCHHUSA OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111ero

oOpa3zoBaHus

Kon nposepsi- | [IpoBepsieMble TpeOoBaHMS K MPEIMETHBIM pe3yjbTaTaMm

€MOT0 0a30BOTO ypOBHSI OCBOEHMSI OCHOBHOM 00pa3oBaTEeNbHOU

TpeOOBaHUA | IpOrpaMMbl OCHOBHOI'O OOIIEro o0Opa3oBaHHs Ha OCHOBE
OI'oC

1 IIpencrasienue:

1.1 O  TIO3HABAEMOCTH  SBJICHWM  TNPUPOIBI,  IOHUMAaHUE
OOBEKTUBHOM 3HAYUMOCTH OCHOB XMMUYECKOW HAayKH Kak
00JIaCTU COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTa O0Ien
KyJIbTYpbl W TPAKTHYECKOW JEATENIbHOCTH YeJOBEeKa B
YCIOBHUSIX COBPEMEHHOTO OOIIECTBA; MTOHUMAaHUE MECTa XUMUU
Cpelld JPYIMX €CTECTBEHHBIX HAYK

1.2 O HayuyHbIX MeETOJax T[O3HaHUsA, B TOM  YHCIE

OKCIICPUMCEHTAJIBHBIX U TCOPECTHYICCKUX MCTOJAX UCCICAOBAHUA
BCIIICCTB 141 N3YYCHUA XUMHWYCCKHX pCaKHHﬁ; YMCHHC




HCIIOJIB30BaTh MOACIH OJIA 00BICHECHUS CTPpOCHHUA aTOMOB H
MOJICKYJI

1.3

o cdepax mnpodecCHOHATHPHONW AEATeTbHOCTH, CBSI3aHHBIX
C XUMHEW ¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUSIX XUMUYECKON HAYKH, 9TO TIO3BOJIUT
oOydaromuMcsl paccMaTpuBaTh XUMHUIO Kak cdepy cBoei
Oynymeld mpodecCHOHaNbHON NEeATeTbHOCTH W CHAENaTh
OCO3HaHHBIM BBHIOOP XUMHUHU KaK MPOGUIHHOTO MpeaMeTa Mpu
nIepexo/ie Ha YPOBEHb CPETHEro o0Iero oopa3oBaHus

Bnamenue  cucreMol XMMHUYECKMX 3HAHUW U YMEHHE
MPUMEHATH CUCTEMY XMMHYECKUX 3HAHUM, KOTOPAs BKJIIOYAECT:

2.1

BaXHEUIINE XUMUYECKUE  TOHATHA: XUMUYECKHM  3JIEMEHT,
aTOM, MOJIEKYJIA, BEIECTBO, MPOCTOE U CII0)KHOE BELIECTBO,
OJIHOPOJHAsI U HEOAHOPOIHASI CMECh, OTHOCUTEIBHBIE ATOMHAs
U MOJIEKYJISIpHAasT MAaccChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHas Macca, MOJISIpHBIM  00BEM, OKCHZ, KHCIOTa,
OCHOBaHHUE, COJb (CpeaHsis), XUMUUECKasl peaklus, peakluuu
COCIMHEHHMSI, PEaKLHMH PAa3JIOKECHHs, PEaKLHH 3aMEIICHMS,
peakuuu oOMeHa, TeIIoBOM 3(QeKT peakuuu, 5K30- U
SHAOTEPMUYECKUE peakiuH, pacTBop, MaccoBas
JI0JI1 XAMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MaccoBasi J0Jis U
POLIEHTHAs KOHIIEHTPALMs BEIIECTBA B PaCTBOPE, PO aToma,
AJIEKTPOHHBIN CIIOM aroMa, aTOMHasi OpOUTajb, paguyc aToma,
BaJICHTHOCTb,  CTENEHb  OKHUCJICHMS, XHMUYECKasl  CBS3b,
ANEKTPOOTPULIATENIBHOCTh,  TOJIApHAs W HENOJspHas
KOBAJICHTHAsl CBs3b, MOHHAs CBS3b, METAJUIMYECKas CBS3b,
KpUCTAJUIMUECKas peléTka (aToMHasi, MOHHas, MeTaJUTMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHUOH, aHWOH, DJJIEKTPOJIUT H
HEAJIEKTPOJIUT, SJEKTPOJMTHYECKAS AMCCOLMALHNS, PEaKIHUH
MOHHOIO oOMeHa, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIE
pEeaklUMH, OKHUCIUTEIb W BOCCTAaHOBUTEIb, OKHCJIEHUE U
BOCCTAaHOBJICHHE,  AJIEKTPOJIU3, XAMUYECKOE  paBHOBECHE,
oOpaTuMble U HEOOpPATUMBIE PEAKIUH, CKOPOCTh XMMHUYECKOM
peakunu, karanuzartop, [1JIK, koppo3us MeTaaioB, CIIJIaBb

2.2

OCHOBOIIOJIArarolIMe  3aKOHBI XMMHUM: 3aKOH COXPaHCHUS
Maccel, nepuoanueckui 3akoH Jl.M.MenneneeBa, 3akoH
MOCTOSTHCTBA COCTaBa, 3aKOH ABOraipo

2.3

TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIpHAs  TEOpHsl, TEOpuUs
AJIEKTPOTUTUYECKON TUCCOIUAIINT

Bnanenue OCHOBAMHU XUMHUYECKOU rPaMOTHOCTH,
BKJTIOYAIONIEN:

3.1

YMEHHUE NPaBUIBHO HCHOJIb30BAaTh HM3YYEHHBIE BEIIECTBA U
MaTepHuaibl (B TOM YHCIE€ MUHEPAJIbHbIE YI0OPEHUs, METAILIbI
U CIUIaBbl, MPOJIYKTHl NEPEpabOTKU MPUPOJHBIX HMCTOYHUKOB




yTJI€BOJIOPOAOB (YIS, MPUPOJHOTrO Ta3a, HePTH) B OBITY,
CEJIbCKOM X031 CTBE, Ha MPOU3BOJICTBE U TIOHUMAaHUE 3HAUCHUS
KHUPOB, OCITKOB, YIIICBOJIOB ISl OPraHU3Ma YEJIOBEKa; YMEHUE
IPOTHO3UPOBATH BIUSHUE BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U OKPY)KAIOIIYIO TPUPOIHYIO CPEY

3.2

YMEHHE HWHTEIrPUPOBATb XMMUYECKUE 3HAHUA CO 3HAHUSAMHU
OpYruX y4eOHBIX MPEAMETOB

3.3

HaJIUM4Me oOmnbiTa paboThl C pPa3IMYHBIMU  HMCTOYHUKAMU
uHbOpMaIIMK 110 XUMHUM (HAy4yHass W HAYYHO-TIOIMYJISIpHAS
JUTEpaTypa, CI0BapH, CIPABOYHHUKHU, THTEPHET-PECYPCHI)

3.4

YMCHHC O0OBEKTHUBHO OLICHUBATh I/IH(l)OpMaI_[I/IIO O BCIICCTBAX, UX
NpEeBpalICHUAX W IPAKTHYCCKOM IIPUMCHCHHHN W YMCHHC
HCHOJIb30BaTh €€ JJIS PCHICHUA y‘-I€6HO-H03HaBaT€J'IBHI>IX 3aJa4

Bunanenue OCHOBaMH IOHATUWHOTO anmapara 17}
CUMBOJIMYECKOTO SI3bIKa XUMUHU I COCTaBJICHUS (POpMYyII
HEOPTaHUYECKUX BEIIECTB, YPABHECHUN XUMHUUYECKUX PEaKLUN;
OCHOBaMH XHUMHUYECKOU HOMEHKJIATYypbI (IUPAC u
TPUBUATBHOM)

YMeHue OOBACHATH  CBSI3b  IOJIOKEHUS  JBJIEMEHTa B
[lepponnueckoll CUCTEME € YMCIOBBIMU XapaKTEPUCTUKAMH
CTPOCHHSI aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB U 3apsn
a11pa, 00I1Iee YUCIIO AIEKTPOHOB), paclpeieIEHUEM JIEKTPOHOB
[0 PHEPTreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX NEPHOJIOB,
KaJIisl U KaJIbLIUS

[IpencraBnenue 0 MEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKUX 3JIEMEHTOB (pamuyc aToMma,
AIEKTPOOTPHUIIATEIIBHOCTE), TMTPOCTHIX U CIOXHBIX BEIIECTB OT
noJiokeHus nemMeHToB B [lepuoamdeckoil cucrteme (B MalibIx
Nepuoaax M TJIAaBHBIX MOATPYNIAX) U 3JIEKTPOHHOIO CTPOEHUS
aToMa

YMeHue Kiaccu@uImpoBaTh:

7.1

XUMHUUYCCKHUE 3JICMCHTHI

7.2

HCOPIraHNYCCKHEC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIINU

YMeHHe OnpenesiTh:

8.1

BAJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUUYECKHX DJIEMEHTOB,
3apsi] MOHA

8.2

BHJI XUMUYECKOMN CBSI3U U TUIl KPUCTAJUIMYECKON CTPYKTYpPHI B
COEJIMHEHUAX

8.3

XapakTep cpeApl B BOJHBIX pacTBOpax BeHIECTB (KHCIOT,
OCHOBAHMUI)

8.4

OKHUCJIUTCIIb U BOCCTAHOBUTCIIb

YMeHue  xapaktepu3oBaTh  (U3WYECKHE U XUMHYECKUE
CBOMCTBA:




9.1

MPOCTBIX BEIIECTB (KUCIOPO, O30H, BOJIOPOI, TpaduT, anmas,
KpeMHHH, a30T, docdop, cepa, XJIop, HATPHUH, Kaaui, MarHuu,
KaJIBIIUH, QJTIOMUHHM, JKeJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIC UX BOJHBIX pacTBOPOB (BOa,
aMMHaK, XJIOPOBOJIOPOJ, CEPOBOAOPO, OKCUJIBI U THAPOKCHIBI
meTtaiioB [-1IA rpynmn, amromunus, meau (II), iuaka, sxenesa (11
u III), okcuawl yraepoma (II u IV), kpemuus (IV), azora u
dochopa (I u V), cepst (IV u VI), cepnucras, cepHas,
a30TuCTasi, a30THas, ¢ocdopHas, YrojbHas, KpPEMHHUEBAS
KHUCJIOTa U UX COJIN)
9.3 MIPOTHO3UPOBATh M XapaKTePU30BaTh CBOWCTBA BEIIECCTB B
3aBUCHUMOCTH OT MIX COCTaBa U CTPOCHUS, IPUMECHEHHUE BEIICCTB
B 3aBHCHUMOCTH  OT WX  CBOWCTB,  BO3MOXHOCTH
IPOTEKAHUS XUMUYECKUX  TPEBpAllleHUd B Pa3IMYHBIX
YCIIOBUAX
10 YMeHue CcOCTaBisATh MOJEKYJSIPHbIE W WOHHBIE YpaBHEHUS
peaKuuii, B TOM YHCJIE:
10.1 peakimii HFOHHOTO 0OMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
10.3 WJUTFOCTPHUPYIONTUX XUMUYECKHE CBONCTBA N3YICHHBIX KIaCCOB
(TpyIin) HEOPraHMYECKUX BEIIECTB
10.4 MOJTBEPKAAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXKIy HUMU
11 YMeHue BBIYUCISTH (IPOBOJUTH PACUEThl):
111 OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChI BELIECTB,
MAaCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa B COCTMHEHUH
11.2 MaCCOBYIO JIOJIIO BEIIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM ra3oB
11.4 [0 YPABHEHUSIM XUMHUYECKUX PEAKIUN U HAXOAUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB MJIA MTPOTYKTOB PEAKIIUN
12 Brnanenue (3HaHNe OCHOB):
121 OCHOBHBIMM METOJIaMH HAay4YHOro IMO3HaHUS (HaOJo/IeHue,
U3MEpEHUe, SKCIEPUMEHT, MOJICTUPOBAHNUE) MPU H3yUYCHUU
BEIIIECTB Y XMMHUYECKUX SBJICHUHN; yMeHHE CHOPMYIHPOBATH
po0JIeMy 1 TIPEIOKHUTH MMYTH €€ PEIICHUS
12.2 0e3omacHoi paboThI C XUMHYECKUMU
BEIIECTBAMU, XUMUYECKON  mocyAoi W J1abopaTopHBIM
000pyI0BaHUEM
12.3 npaBWJaMH  Oe30macHOro  oOpaleHus ¢ BeIleCTBaMHu,

UCTOJIb3YEMBIMU B TIOBCEJHEBHOM  JKM3HM, MPaBUJIAMHU
MOBEJICHUSI B IIEJISAX COEpEeKEHHUs 370pPOBbsl M OKPYKaIOIIEH
NPUPOJHOM  Cpeabl; TMOHMMaHWE Bpeaa  (OMACHOCTH)
BO3JCHCTBUS HA KUBBIC OPraHU3MBbI ONPEACIEHHBIX BEIIECTB,
CIOCOOOB yMEHBIIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBHS




13

Hanuuwue IMPAKTHUYCCKUX HaBBIKOB IJIAHUPOBAHUA )41
OCYMCCTBJICHUA CIICAYIOINNUX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

M3y4YeHHE U ONHCaHue (U3HUECKUX CBOWCTB BEIIECTB;
O3HaKOMJICHHE C (PU3UYECKHUMH U XUMUYECKUMU SIBICHUSMU;
OTIBITBHI, WJUTIOCTPUPYIOLINE IIPU3HAKH
IIPOTEKAHNS XMMUYECKUX pEeaK Ui

13.2

N3Yy4CHHUC CIroco0oB Pa3aCIICHUA cMmecen

13.3

MOJYYEHUE KHUCIOPOAAa U U3YYEHHE €r0 CBOMCTB; IOJIYy4YECHUE
BOJIOPOJIa U U3YYEHHUE €0 CBOWCTB; IMOJYYEHUE YTIIEKUCIOTO
raza 1 U3y4eHHE €ro CBOMCTB; MOJyYEeHUE aMMHUAKa U U3yUYCHUE
€ro CBOMCTB

13.4

IIPUTOTOBJIICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOU J0JIEN
pPacTBOPEHHOIO BELIECTBA

135

NPUMEHEHUE HHJAUKATOPOB (JlakMyca, METWIOpaHXka M
dbenondranenna) g ONpeNeNieHUs XapakTepa cpeibl B
pacTBOpax KHUCIOT U MIEJI0YEn

13.6

UCCIIEOBAHUE U ONHUCAHUE CBOMCTB HEOPTaHUYECKUX BEILIECTB
pPa3IMYHBIX KJIACCOB; M3YYCHUE B3aMMOJCUCTBUSI KHUCJIOT C
METaJJTaMHM, OKCHJAaMH  METaUIOB, pPacCTBOPUMBIMH U
HEPACTBOPUMBIMH  OCHOBAHUSMH,  COJISIMH;  TOJIyYEHUE
HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHUE OJIHOTO MeTajlia
OpYrUM M3 pacTBOpa COJM; HccleqoBaHue aM(pOTEPHBIX
CBOMCTB TMJIPOKCHJIOB &JIFIOMUHUS U ITUHKA

13.7

pellIeHUE SKCIEPUMEHTANIBHBIX 3a7ad 1o Temam: "OCHOBHBIC
KJIACChl HEOPTaHUYECKUX COCIMHEHUM'"; "DIEKTpOIUTHYECKAs
nucconmanua"; "Baxnelmme HeMeTaUIbl U MX COCOUHCHUS";
"BaxkHeime MeTauibl M UX COCTMHCHUS "

13.8

XUMUYECKUE DKCIIEPUMEHTHI, WJUTFOCTPHUPYIONTUE TPH3HAKH
NpPOTEKaHUSl peakluid HMOHHOTO OOMEHa; KadyeCTBEHHbBIC
peakuy Ha TPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax HOHBI:
XJIOpUA-, OpOMUI-, UOIUI-, Ccyibdar-, docdar-, KapOoHaT-,
CUJIMKAT-aHUOHBI, TUJIPOKCUA-UOHBI, KATHOHBI aMMOHHWSI,
MarHusi, KaJblus, aTIOMUHUS, *Kese3a (2+) u xkenesa (3+), meau
(2+), nrHKa

14

YwMenue:

14.1

MPEJICTAaBIATh PE3YIbTATHl IKCIIEPUMEHTA B (hOpME BHIBOIOB,
JI0KA3aTeNbCTB, TpaMKOB M TAOJIHIT ¥ BBISBIISATH OMITUPUUCCKHEC
3aKOHOMEPHOCTHU

14.2

yCTaHAaBJIMBATh CBSI3U MEXKITY peaibHO
HaOJI01aeMbIMHA XHMUYECKHMHU SIBJICHUSMU H  TIPOIECCaMH,
MPOUCXOISAIIMMHU B MAKPO- © MUKPOMUPE, OOBICHATH TPUIHHEI
MHOT000pa3us BEIIECTB




3. TemaTu4eckoe MUIaHUPOBAHUE € YKa3aHHEM KOJIHYEeCTBA
4acoB, OTBOJUMBIX HA OCBOCHHE KAMK/AO0H TeMbl

8 kiacc

No Pazniern, rema ypoka Conepxanue Kon-Bo 20P

n/n 4acoB

1 | Ipemmer xwmun. Poib 1 https://re
XUMHUHU B )KM3HU YCJIOBEKA. sh.edu.r
Xumusi B CHUCTEME HaykK. u/subject
Jlenv 3nanuil. 129/

2 | [lonsTre o meTomax 3HAKOMCTBO C MpaBUIaAMHU 1 https://re
TIO3HAHUS B XUMMH. 0€301acHOCTH U sh.edu.r

npuéMaMu paboThI B u/subject
XHUMHAYECKON 129/
nabopaTropuu.

3 | Tena u du3nyecKue CBOMCTBa 1 https://re

BEILIECTBA. BEIECTB. ATperatHoe sh.edu.r
JIaGopaTopHas paboTa | COCTOSTHHE BEIIECTB. u/subject
Nel: uzyuenwue u onucanue 129/
busznuecKux CBOMCTB
0o0pasioB
HEOPraHMYECKUX BEIIECTB.

4 | YucTele BellecTBa U 1 https://re

cmecu. CriocoObt sh.edu.r
pa3JelieHusT CMecei u/subject
129/

5 | ®dusuueckue u 1 https://re
XUMUYECKUE SIBJICHMS]. sh.edu.r
XuMHYecKas peakius u eé u/subject
MPU3HAKH. 129/

6 | [Ipaktuueckass pabora Ne 1 https://re
1. TIpoBenmeHwWe OYUCTKH sh.edu.r
MOBAPEHHOM COJIH. u/subject

129/

7 | Ilpaktrueckast pabora Ne 2. | Paznenenue cmeceii ¢ 1 https://re
W3yuenue crocoboB MIOMOIIHIO MarHNTA, sh.edu.r
paszenacHus CMecei. ¢bumsTpOBaHUE, u/subject

BbINIApUBaHHE, 129/
JMCTUILISLINSA,
xpomaTorpadusi.

8 | KontposbHas padora Nel 1 https://e

«[IpeameT Xumum» ge.sdam

gia.ru/




9 | AToMbI u CHMBOJIBI XUMHYECKUX https://re
MOJIEKYJBL. | aeMeHTOB. [IpocThie sh.edu.r
XUMUUECKHE DJIEMEHTHI. U CJIOKHBIE BEIIECTBA. u/subject
129/

10 | ATOMHO - MOJIEKYJIIPHOE https://re
yuenue. JlaboparopHas sh.edu.r
pabota Ne2: coznanue u/subject
MOJIeNIeH MOJICKYJT 129/
(IIapOCTEPIKHEBBIX).

11- | Xumnueckas popmyra. 3aKOH IMOCTOSIHCTBA https://re

12 | BasieHTHOCTH aTOMOB COCTaBa BEIIECTB. sh.edu.r
XUMHUYCCKUX 3JICMCHTOB. u/subject

129/

13- | OtHOCHTENbHAS aTOMHAss | MaccoBast J0JIs https://re

14 | macca. OTHOCHTETBHAS XUMHUYECKOTO sh.edu.r
MorekynsipHas Macca. 9JIEMEHTA B COCAMHCHUHU. u/subject
Jenv yuumensi. 129/

15 | ®usnueckue u | HaGmonenue pusmaeckux https://re
XHUMHUYECKHE sIBJICHUS. | (TIJIABJICHUE BOCKA, TAsTHUE sh.edu.r
JlabopaTopras pabota Ne3: | npja, u/subject
HaOoieHNe (DU3HUYECKUX | pacTHpaHHE caxapa B 129/

Y XUMHUYCCKUX SBJCHUN. | CTYIIKE, KHTICHHUE U
KOHJICHCAIIUS BOJIbI) U
XUMHUYECKUX (TOpeHue
CBCYH, MPOKATMBAHUEC
MEJITHOM IPOBOJIOKH,
B3aHMOJICIICTBHE MeJIa C
KHCJIOTOM) SIBJICHUH.

16 | Xumuueckas peakuus. | Habmonenue u https://re
[lpu3Hakm ©  YCJIOBUS | OIMCAHUE IPU3HAKOB sh.edu.r
NPOTEKAHUSI XUMHYECKHUX | IPOTEKAHUS u/subject
PEaKIIHiA. XUMHAYECKUX peaKLui 129/

(paznoxxkeHue caxapa,
B3aNMOJECHUCTBUE CEPHOU
KHCIIOTBI C XJIOPUIOM
Oapusi, pa3noxKeHue
ruapokcuaa Mmeau(Il) npu
HarpeBaHuH,
B3aMMO/ICICTBUE

JKeje3a ¢ paCTBOPOM COJTH
menu(Il)).




17- | XumMudeckrie ypaBHEHUSL. https://re

18 sh.edu.r
u/subject
129/

19- | Knaccudukanms 3aKOH COXpaHEHUS MacChl https://re

20 | XUMUYECKUX peaKIHid BEIIICCTB. sh.edu.r
(coenuHeHwMs, HaGimonenue n u/subject
pa3IoKCHNUS, 3aMCIIICHHS, | ONTUCAHNE PE3yJIbTaTOB 129/
oOMeHa). MIPOBEJICHHUSI OTIbITA,

WDTFOCTPHUPYIOMIETO 3aKOH
COXpaHEHHsI MaCChl.
21 | Bozmyx — cmech https://re
razoB. CocTas sh.edu.r
BO3/1yXa. u/subject
129/
22- | Kucmopon — »snement u | O30H — https://re
23 | mpoctoe AJUTOTPOITHASI sh.edu.r
Belle | MOAU(UKALINS KHCIOPOIa. u/subject
CTBO. JlaboparopHnas | HaxoxxaeHue kucinoponas 129/
pabota Ne4: | mpupoge, buznueckue
O3HAKOMJICHUE C u
oOpasiaMM  OKCHJOB U | XUMHUYECKHE  CBOWCTBA
OIUCAHUE UX CBOMCTB. (peakmmun OKHCJICHHSI,
rOpEHHE).
IIpumenenue kuciopoaa.
O30H — aymoTponHas
MoAubUKAITIS
Kucaopoaa. OKCUbI.

24 | CriocoOBI TIOTyYeHHUSI https://re
KUCJIOpO/ia B sh.edu.r
naboparopun " u/subject
HPOMBIIIICHHOCTH. 129/
[Ipumenenne kucnopona.

Kpyrosopor kucnopona B
IPHUPO/IE.

25 | TerutoBoii ad ekt [TonsiTHe O https://re

XUMUYECKOMN peaKIInu. TEPMOXUMHUIECCKOM sh.edu.r
ypaBHEHHUH, IK30- U u/subject
SHJIOTEPMHUECKUX 129/

PCAKIHAX.




26 | TommuBo (HedTh, yroyib U | YCUIeHHE MAPHUKOBOIO https://re
METaH). 3arpsizaenue | addexra, pazpylieHue sh.edu.r
BO31yXa, CIOCOOBI €ro | 030HOBOTO CIIOA. u/subject
IPEIOTBPAILICHHS. 129/

27 | Ilpaktuueckas padbora Ne | HabGnromeHwe https://re
3: KayeCTBEHHOE | B3aUMO/ICICTBUS BEIIECTB sh.edu.r
OTIPEIICIICHUE COMCPKAHUS | C KUCIIOPOJIOM U YCIIOBHSI u/subject
KHCIIOpOJla B BO3JAYXE; | BOSHUKHOBEHHUS U 129/
MOJTyYCHHE,  COOHMpaHue, | MPEKPaICHHS
pacro3HaBaHHe U | TopeHus (Toxapa).

U3yUYCHHUE CBOWCTB
KHCIIOPOJIa.

28 | Bogopon —— HaxosxaeHre Bogoposa B https://re
AJIEMEHT W IPOCTOE npupoae, pusnyeckue u sh.edu.r
BEILIECTBO. XUMHUYECKHE CBOWCTBA, u/subject

NPUMEHEHUE, CIIOCOOBI 129/
OJTyYCHUSI.

29 | [Ipaktuueckas pabora Ne https://re
4: momy4yeHue, cooupaHue, sh.edu.r
pacro3HaBaHHE " u/subject
U3y4CHUC CBOWCTB 129/
BOJIOposia (TopeHue);

B3aUMOJICUCTBUE
BOJIOPOJIa C  OKCHJIOM
menu(Il).

30 | [ToHsATHE O KUCIIOTAX U [Monyuenue https://re
cosix. JlabopaTopHas HEPACTBOPUMBIX sh.edu.r
pabora Ne 5:wu3ydycHHE | OCHOBAHUH, u/subject
B3aUMOJECHCTBUS OKCUIA BBITECHEHUE OJIHOTO 129/
menu(Il) ¢ pactBopom MeTajula JAPYTUM U3
CEpHON  KHCIIOTHI, pacTBOpa COJIH.

KHCJIOT C
METaIaMHU, PEAKIUH
HEUTpaIu3aluu.

31- | KonnuecTBO BelecTBa. https://re

32 | Mosts. sh.edu.r
MostsipHast Macca 3akoH u/subject
Asorazpo. 129/

33 | MonsipHbIif 00bEM Ta30B. https://re

sh.edu.r
u/subject

129/




34- | Pacuéter 1O https://re

35 | XUMHYECKUM YPaBHEHUSM. sh.edu.r
u/subject
129/

36 | ®usuueckue cBolicTBa | HachllieHHbIE v https://re
BOJIBI. Bona KakK | HEHACKIIIIEHHBIE sh.edu.r
pacTBOpUTENb. PacTBOpHL. | pacTBOPBHI. u/subject
Henwv cnacamens. Pacmeopumocme 129/

geuiecmas 8 ooe.

37 | Xummueckue  cBoiictBa | KpyroBopoT BobI B https://re
BOIbI. Poilb pacTBOpOB B | IpHpPOJIE. sh.edu.r
OpUpoJie U B JKU3HM | 3arps3HCHHUE TPUPOTHBIX u/subject
YyeJIoBeKa. Boj. OXpaHa ¥ OYHCTKa 129/

IPUPOIHBIX BOJI.

38 | MaccoBas mons https://re

BEIIECTBA B PacTBOpE. sh.edu.r
u/subject
129/

39 | KontponpHas  pabota https://e
Ne2 ge.sdam
«XHUMHYECKHE  CBOMCTBA gia.ru/
U IPEBPAIICHUS

40 | OcHOBaHUHI. HomeHnknaTypa https://re
Knaccudukanus OCHOBaHHI sh.edu.r
OCHOBaHWM: IEN0YM | | (MSKIyHApPOIHAS U u/subject
HEPaCTBOPHMBIE TpUBUAIIbHAS). 129/
OCHOBaHHSI. [Mosny4eHnue OCHOBaHUIA.

41 | Ousnyeckue W https://re
XMMHYECKHE CBOMCTBA sh.edu.r
OCHOBAHHUIA. u/subject

129/

42 | Tlpaktrueckas padora NeS: | BzanmoericTBHE BOIBI C https://re
B3aMMOJICHCTBHEC BOABI C | METAJUTaMH (HaTpUEM U sh.edu.r
metaiamu. OnpeeneHue | KaabIHeM) u/subject
pacTBOpPOB  KHCIOT U | (BO3MOXKHO 129/
mieJIouei HUCIIOJIBb30BaHUE

C TIOMOIIIbIO MHIUKATOPOB;
HCCIIeIOBAaHNE 00pa3IloB




HCOpFaHI/I‘ICCKI/IX BCIICCTB
Pa3JINYHBIX KJIACCOB.

BHJICOMATEPHAIIOB);
OIpe/IeICHHE PACTBOPOB
KHUCJIOT U IIEJIOYEH ¢
IIOMOIIIBIO HHAMKATOPOB,;
HCCIICI0BaHUE 00pa3IoB
HCOPTraHUYECKUX BEIIECTB
pa3JIMYHBIX KJIACCOB;
HAOIIOAEHNE U3MEHEHUS
OKpaCKH MHIUKATOPOB B

pacTBOpax KUCIIOT U
LIEJI0YEN.

43 | Ilpaktrueckass pabora Ne | HabmromeHue oOpasioB https://re
6: IPUTOTOBJICHHE | BEIIECTB KOJUUECTBOM | sh.edu.r
pPacTBOPOB C | MOJIb; UCCJICIOBAHHE u/subject
OnpeAcIEHHONM MacCoBOH | 0COOEHHOCTEH 129/
noein PacTBOPEHHOTO | PACTBOPEHHUS
BEILIECTBA. BEIIIECTB C Pa3IMIHOM

PacTBOPHUMOCTEIO.

44 | Knaccudukarms https://re
Heoprannueckux sh.edu.r
COCIMHCHUI. u/subject
Henv pycckoil Hayku. 129/

45 | Okcunpl. Kiaccudukanus | HomeHknarypa oKCHIIOB https://re
OKCH/IOB: (MeXIyHapoIHAs U sh.edu.r
coJieo0pasyroIue TPUBHAJIbHASA). u/subject
(OCHOBHBIC,  KHUCIIOTHBIC, | DU3HUECKHE CBOMCTBA 129/
am(pOTEepHBIC) u OKCHU/IOB.

HEeCO0JICOOpa3yoIIHe.

46 | [lomyyeHHne ¥ XUMUYECKUE https://re
CBOWCTBa KHCJIOTHBIX, sh.edu.r
OCHOBHBIX u u/subject
amMm(OTepHBIX 129/
OKCHJIOB.

47 | OcHOBaHMSL. CocraB, Kaccudukams, https://re
JIaGopatopHast pabora No | HOMEHKJIaTypa OCHOBaHUM sh.edu.r
6: HoJydeHue | (MeKIyHapoaHas | u/subject
HEPaCTBOPUMBIX TpUBHAJIbHAS), 129/
ocHOBaHMi  Pasnoxxenue
TUIPOKCUIA menu(Il)

IPY HArPEBaHUH.
buznveckue u
XUMHUYECKHUE
CBOMCTBa, CITOCOOBI

IMOJIYUCHUS.




48 | Kucnorsl. Knaccudukanms Kucior. https://re
JIaboparopnass pabora Ne | HomeHKIIaTypa KACIIOT sh.edu.r
7: B3aMMOJICHCTBUE KUCIIOT | (MEXIyHAPOIHAS M u/subject
C METAJUIAMU. | TPUBUAIIBHAS). 129/
Bzaunmopericteue dusnueckue 51
HEPaCTBOPUMBIX XAMHYECKHE CBOUCTBA
OCHOBAHUU C KHCIIOTaMHU. KHUCJIOT. Psijt

AKTHBHOCTH
metauioB H.  H.
bekerona.
[lonyuyeHne KUCNOT.

49- | Comm. Homenkmnarypa https://re

50 | comeii (MeXIyHApOIHAS | sh.edu.r
TPUBHAJIbHAS ). u/subject
dusnveckue u 129/
XUMUYECKHE CBOMCTBa
coznei. [lomyyenune conen.

51- | 'eneTnueckas CBSI3b https://re

52 | Mmexnay KJIacCaMHu sh.edu.r
HEOPTaHNYECKUX u/subject
COEIMHEHUI 129/

53 | [Ipaktuyeckass pabora Ne | Pemenue https://re
7: wu3ydeHHEe 0OpasIoB | SKCIIEPUMCHTAILHBIX sh.edu.r
BEIICCTB  METAIOB | | 337a4 [0 TEMe u/subject
HEMETAJIIOB «OCHOBHBIE KJIACCHI 129/

HEOPTraHUYECKUX
COEMHEHUID.

54 |Tlowsatne o  rpynmax | [lepBbie NOMBITKH https://re
CXOIHBIX AJIEMEHTOB | KJTaCCU(UKAITUN sh.edu.r
(mesovHbIe U | XUMAYECKUX u/subject
IIE€JI0YHO3EMENBHBIE 9JIEMEHTOB. 129/
METaJIbI,
raJIOTCHbI, HHEPTHBIC I'a3bl).

55 | [lepuomudeckuii 3akoH | | DJIEMEHTHI, KOTOPHIC https://re
[lepronnyeckas cucreMa | 00pa3yroT aM(OTEpHBIC sh.edu.r
XUMHUYECKHX  DJIEMEHTOB | OKCHUIBI U THAPOKCH/IBL. u/subject
J1. . MeHnnaeneesa. 129/

JlaGoparopHass pabora Ne
8: B3aUMO/JIENCTBUE
THAPOKCHIAa  LHUHKA  C
pacTBOpamMH KHCIOT H
[IEJIOUEH.




56- | KopoTkonepuoHast u | [leprop! ¥ rPYIIIIBL https://re

57 | nmuaHONIeproTHAs GOopMbI | DU3UUECKUN CMBICIT sh.edu.r
[leprioauueckoii CHUCTEMBI | IOPSIKOBOrO HOMEpa, u/subject
XMMHUYECKHX  DJIEMCHTOB | HOMEPOB MEPUOJIa U 129/

. . Menneneesa. TPYIIIBI 3JIEMEHTA.
3aKOHOMEPHOCTH
U3MEHCHHS paanyca
aTOMOB XUMHYECKUX
3JICMEHTOB,
METAJUTMYCCKHUX H
HEMETAUTNYECKUX
CBOMCTB IO TpyIIIIam
U TIEPHO/IAM.

58- | CtpoeHre  aToMOB. Onekrponbl. CTpoeHuUe https://re

59 | CocTaB aTOMHBIX sizIEp. SIIEKTPOHHBIX 000JI0YCK sh.edu.r
W3oTorb!. aTOMOB TIepBbIX 20 u/subject

XUMHYECKUX DIIEMCHTOB 129/
ITepunoanyeckoit

cuctemsl /1. W.

Menaeneesa.

60 | Xapakrepucruka https://re
XUMHYECKOTO 3JIEMEHTA 110 sh.edu.r
ero TIOJIO’KEHUTO B u/subject
[Tepuonnueckoli cCUCTEME 129/
J. W.

Meneneesa.

61 | 3HaueHue https://re
[Tepuoanyeckoro 3aKkoHa 1 sh.edu.r
[Tepronnyeckoii CUCTEMBI u/subject
XMUMHYECKUX  DJIEMEHTOB 129/

IIA Pa3BUTHA HAyKH W
IIPAKTUKU. /lenv
KOCMOHABMUKU.

62 | DIeKTPOOTPUIIATEIBHOCTh https://re
aTOMOB XMMHUYECKHUX sh.edu.r
DIIEMEHTOB. u/subject

129/

63 | KonrposisHast ~ paboTta https://e
Ne3 «Kimaccel BemiecTs, ge.sdam
aTOMBbI, UX CTPOCHHUE U gia.ru/

CBOMCTBa»




64- | XuMuyeckas CBSI3b 2 https://re

65 | (noHHas, KOBaJICHTHAs sh.edu.r
HOJIAPHAsE W KOBaJICHTHAs u/subject
HETIOJISIPHAS). 129/

66 | CremneHb OKHCJICHUS. 1 https://re
Honnast cBsi3b. [Ipazonux sh.edu.r
Becnwvt u Tpyoa. u/subject

129/
67- | OxucnurenbHO-BOcCcTaHOBH | [Iporiecch OKHCICHHS U 2 https://re
68 | Ten puble peakuuu (OBP). | BoccTaHOBICHMS. sh.edu.r
OKHUCIUTETH U u/subject
BOCCTaHOBHTEITH. 129/
[IpoBeneHre ONBITOB,
WILTIOCTPUPYIOIINX
IPUMEPBI
OKHCITUTEIbHO-BOCCT
AHOBHUTEJIBHBIX
peakiuii (ropeHue,
PEAKIINU Pa3IoKEHHS,
COCMHEHUS).
NUTOI'O: 68
9 knacc
No Pa3znen, rema ypoka Kon-Bo| 30P
i Copnepxanue YACOB
1 | Ilepromuueckuii 3aKOH. 1 https://re
[Meproauyeckas cuctema sh.edu.ru
XUMHYECKHX DJIEMEHTOB /subject/
J. W. Menneneena. 29/

Jlenv 3nanuil.




2-3 | 3aKOHOMEPHOCTH B | 3aKOHOMEPHOCTH B https://re
U3MCHCHHH CBOMCTB | HK3MCHEHUU CBOWCTB sh.edu.ru
XUMHUYECKUX 3JICMEHTOB. | XUMHUYCCKHUX 3JICMCHTOB /subject/

MIEPBBIX TPEX MEPHUOJIOB, 29/
KaJIusl, KaJIbIUS U UX

COeIMHEHU! B

COOTBETCTBHUH C

0JI0KEHUEM DJIEMCHTOB B
[Tepuoamueckoii

CHCTEME M CTPOCHHUEM

UX aTOMOB.

4 | Knaccudukanus u https://re
HOMEHKJIaTypa sh.edu.ru
Heopranndeckux BEIIeCTB /subject/
(MeXITyHApO HAS U 29/
TpUBUAJIbHAS)

5-6 | Xumudeckne  CBOWCTBa https://re
BEILIECTB, OTHOCSIINXCS K sh.edu.ru
pa3IMYHBIM KJaccam /subject/
HEOPTraHUYECKUX 29/
COCIMHCHUH, UX
reHeTHYecKas CBs3b
HCOPTraHMYECKUX BEIIECTB.

7-8 | CtpocHue BemiecTBa: | O3HAKOMIICHUE C https://re
BUIBI XUMHUYECKOH CBS3H. | MOLEIISIMUA sh.edu.ru
Tumel KPUCTALNTUYECKUX | KPUCTAUTUICCKAX /subject/
pEmIéTOK,  3aBUCHUMOCThH | PEIIETOK 29/
CBOMCTB  BEIIECTBA OT | HEOPraHUYECKUX
THIIA KPHCTAJUIMYECKOH | BEIIECTB — METAJIOB U
pELIETKN 151 BUJIA | HEMETAJUIOB (TpaduTa u
XUMHYECKON CBSI3H. amMasa), CJI0XKHBIX

BEIIIECTB
(xJmopuaa HaTpus).

9 | KoutponpHas  pabota https://eg

Nel «CtpoeHue BemecTs. e.sdamgi

a.ru/




10 | Knaccudukanus Knaccudukanus https://re
XMUMHUYECKHX PEAKIUH MO | XUMUYECKHX PEaKIUi 110 sh.edu.ru
Pa3IUYHBIM MPU3HAKAM. | YHCIIY H COCTaBY /subject/

YYaCTBYIOIIMX B 29/
PCaKIMK BEIIECTB, 110

TerioBoMy b dexTy, 1o

W3MEHEHUIO CTEIEHEN

OKHMCJICHHS XUMHUYECKUX

3JIEMEHTOB, I10

00OpaTUMOCTH, 10

Y4aCTHIO

KaTaJnu3aTopa.

11 | Ok3o0- u | [TonsiTie o ckopocTu https://re
SHAOTCPMUYCCKUC XUMHYECKOH sh.edu.ru
peaKIuH, peaknuu. [ToHsaTHE 00 /subject/
TEPMOXUMHUYECKUE 00OpaTUMBIX U 29/
ypaBHEHUSI. HEOOpaTUMBIX

XHUMHUYECKUX
peaKusIX.

12 |IonsTe o https://re
TOMOT€HHBIX U sh.edu.ru
I'eTepOreHHbBIX peakusix.

Ionsmue o /subject/
XUMUYECKOM 29/
PABHOBeCU.

13 | UccnenoBanue dakTopkl, BIUAIOIINEC Ha https://re
3aBUCUMOCTH  CKOPOCTH | CKOPOCTb sh.edu.ru
XUMHUYECKOW PEaKIUU OT | XUMHUYECKOH PeaKIiu U /subject/
BO3JICHCTBUSI Pa3IMYHBIX | TTOJIOKCHHE 29/
(bakTopoB. XUMHUYECKOTO

paBHOBECHSI.

14- | OxucmurenbHo-BoccTano | CocraBieHHE ypaBHCHHN https://re

15 | BuTeNBHBIC pEaKIyH, OKHCJTUTEIILHO-BOCCT sh.edu.ru
SIIEKTPOHHBIN OalaHC AHOBUTEIIbHBIX /subject/
OKHUCJIUTEIBHO-BOCCTAHOB | PEAKIUH C 29/
UTEIBHON peaKivu. /Jens | UCIOIb30BAHUEM

ydumeiisl.

METO/1a JIEKTPOHHOTO
OanaHca.

Nnmoctpanus npuMepoB
OKHUCJIUTEIBHO-BOCCT
AHOBUTEIBHBIX

peakuuii (ropeHue,
peakiuu

pa3NoKEeHMUs,
COCMHEHUS).




16- | Teopus https://re
17 | aIeKTPOIUTHYECKOM sh.edu.ru
JIUCCOLAALINM. /subject/
DNEKTPOIUTHI U 29/
HEBJICKTPOJINTHI.
Katuonsl,
AHHUOHBI.

18 | Mexanusm aucconuaiuu | CuabHbIE U Cl1a0bIe https://re
BEIIECTB C PA3IUYHBIMHU | JICKTPOJIHTHL. sh.edu.ru
BHJIaMU xumudeckoit | MccnenoBanre /subject/
CBS3U. Crenens | ANEKTPONPOBOAHOCTH 29/
JTCCOLIMAITNH. pPacTBOPOB BEILECTR,

npoiiecca JUCCOraIu
KHCJIOT, IIeJI0UCH U
coJieit (BO3MOYKHO
UCII0JIb30BAHUE
BUJICOMATEPHUAJIOB).

19- | Peakmun HOHHOTO https://re

20 | oOmeHa. YcnoBus sh.edu.ru
IPOTCKAHUS peaximii /subject/
HOHHOTI'O oOmeHa, 29/
IIOJIHBIE U COKpAaLIEHHbIE
HUOHHBIC ypaBHCHHUSI

pEaKIHd.




21- | CBoiicTBa KHCIIOT, HPHU3HAKH https://re
23 | ocCHOBaHHMI IPOTEKAHUS PEaKIuit sh.edu.ru
u coJei B MOHHOTO OOMeHa /subject/ 29/
CBETE (oOpazoBaHue
IpeICTaBICHUIA ocajKa, BhIICTICHHE ra3a,
00 2JIEKTPOIUTUYECKON oOpa3oBaHUE BOIbI).
JVICCOLTUALINY. Pacnio3naBanue
JlaboparopHast HEOPTaHMYECKUX BEIICCTB
pabora  Nel: C TIOMOIIIBIO
IIPOBE/ICHUE OIIBITOB, Ka4eCTBEHHBIX
WLTIOCTPUPYIOIIHX peaxIuii Ha NOHBI.
NIPU3HAKHU MPOTCKAHMSI [Tpu3HAKH
pEaKUril MIOHHOTO MIPOTEKAHUSI PEAKLUN
oOMeHa. MOHHOTO OOMeHa
(oOpazoBaHue
ocajKa, BhIJICTICHHE ra3a,
o0Opa3oBaHuE BOJIbI).
Pacnio3naBanune
HEOPTraHUYECKUX BEIIECTB
C TIOMOIIIBIO
Ka4eCTBEHHBIX
pPEaKINil HA UOHBI.
24- | TlonsiTHE O TUAPOIIN3E https://re
25 | couneit. KauecTBeHHBIC sh.edu.ru
peaKIy  Ha UOHBI. /subject/ 29/
26 | [lpaktuyeckas padbora Ne https://re
1: Pemrenue sh.edu.ru
IKCTIEPUMEHTATIBHBIX /subject/
3ajad. 29/
27- | O6mas xapaktepuctuka | OCOOSHHOCTH CTPOSHUS https://re
28 | rajoreHos. aTOMOB THX sh.edu.ru
HJIEMEHTOB, /subject/ 29/

XapaKTepHBIE JIJI HUX
CTCIICHU OKMCJICHUS.
Crpoenue u

¢bu3nueckue cBOCTBa
MPOCTHIX BEIIECTB —
raJIor€HOB.

XHMMHYECKHE CBOMCTBA HA
npumMepe




XJIopa (B3aMMOJICHCTBHE C
METaJUIaMU, HEMETAJIJIAMH,
eJI049aMu).

29 | XmopoBopopon. CoisiHast | KauecTBeHHBIC peakiiuu https://re
KHCJIOTA, XUMHUECKHE Ha sh.edu.ru
CBOMCTBa,  IOJYYCHHUE, | TAJOTCHHU]] - HOHBI. /subject/ 29/
IIPUMCHEHHUE. [erictBue xyopa u
JlabopaTtopHass ~ paboTa | XJIOpOBOAOPOIA Ha
No2: uzyuenune oOpa3IOB | OpraHU3M YeIOBEKa.

HEOPraHUIeCKUX BakHeiime XJI0puabl 1
BEIIIECTB, CBOICTB | X HAXOXKICHUC B
COJISTHOW KUCIIOTHI. pupo;ie.

30 | [IpakTuueckas padota Ne | ONBITHI, OTpaKAIOIINE https://re
2: npoBezieHue | puzmueckue u sh.edu.ru
Ka4eCTBEHHBIX PEAKIIMi | XUMUYECKUE CBOMCTBA /subject/ 29/
Ha XJOPHI - HOHBI | | TaJIOTCHOB U HX
HaOJIOJICHUE TPU3HAKOB | COCIMHEHUH (BO3MOXKHO
UX TPOTCKAHUSI. UCIIOJIh30BaHHE

BUJICOMATEPHAJIOB);
O3HaKOMJICHHUE C
oOpasiamMu XJIOpPHUI0B
(rasoreHu10B);
O3HAKOMJICHHUE C
oOpasiaMu cepsl U €€
COCTUHECHHUSIMU
(BO3MOKHO
UCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB).
31- | O6mias xapakrepuctika | OcOOCHHOCTH CTPOCHUS https://re

32 | anementoB VIA - aTOMOB ATHX sh.edu.ru

TPYIIIIBL. DJIEMEHTOB, /subject/ 29/

XapaKTepHbIE I HUX
CTCTICHH OKUCIICHUS.
CrpoeHnue u
(bU3UYEeCKre CBOMCTBA
MIPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPBHI.
AIoTpOnHBIE

MoaubUKaIuu
KHCIIOPOJIA U CEPBHI.




33- | XuMuyeckue CBOMCTBA CepoBoiopo, https://re
34 | cepsl. cTpoeHue, hu3nIecKue sh.edu.ru

U XHUMHUYECKHE /subject/ 29/

cBoricTBa. OKCHIIBI CEPBI

KaK MPeICTaBUTEIIH

KHCJIOTHBIX OKCHJIOB.

CepHas KUCIOTAa,

(du3nyeckue u

XMMHYECKHAE CBOMCTBA

(oOmme

KaK TpeICTaBUTEIIS

KJlacca KHCJIOT |

crerupuIecKue).

35- | XumMudeckne — peakiuu, | Anmaparsl u https://re

36 | nexarme B MPOTEKAIOIINE B HUX sh.edu.ru
OCHOBE TPOMBIIIJICHHOTO | IPOIIECCHI (Ha /subject/ 29/
crocoba HOJIyYCHUS | IPUMEPE MPOU3BOICTBA
CEepHOM KHCJIOTEL. | CEpHOU KUCIOThI). Coiun
JlaGoparopHas pabota No | CEpHON KHUCIIOTBI,

3: U3yYeHHEe XUMHUYECKHUX | KaueCTBESHHAS

CBOMCTB  pa30aBJIEHHOM | peakius Ha cyiab(aT
CepHOM KHCIIOTHI, | - MoH. HaOnronenue
MIPOBE/ICHUE npoiiecca 00yraIuBaHus
KaueCTBEHHOW peakIuu | caxapa Mo JIeHCTBUEM
Ha Cyab(aT - HWOH U | KOHIIEHTPUPOBAHHOU
HaOJTI0/ICHUE MTPU3HAKA ¢€ | CEpHON KUCIIOTHI.
IPOTEKAHUSI.

37 | Haxoxnenue cepsl U e€ | XUMHUYECKOE https://re
COCIUHCHUIA B IPHUPOJE. | 3arPA3HECHHUE sh.edu.ru
Henv cnacamersi. OKpY’KaroIlen cpe/Ibl /subject/ 29/

COCTUHCHUSIMH CEPBI
(KUCIIOTHBIE TOXK]IHU,
3arpsi3HCHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €TO
IIPEIOTBPAICHUS.

38 | KonrposbHas paboTaNe2 https://eg
«XUMHYECKHE PEaAKITUH, e.sdamgi
XUMHYECKUE CBOMCTBA a.ru/

‘BCHIGCTB»




39 |O6mias xapakrepuctuka  |(OCOOEHHOCTH CTPOCHHUS https://re
pIeMEHTOB VA - IpyIIibl. @TOMOB 3THUX 3JIEMEHTOB, sh.edu.ru
XapaKTEePHBIE IS HUX subject/ 29/
CTEIIEHU OKHUCJICHUS.
A30T,
pacpocTpaHEHUE B
MPUPO/IE,
buznyeckue u
XUMHYECKHAE CBOMCTBA.
Kpyrosopor azora B
MPUPOJIC.
O3HaKOMJICHHE C
(bu3MYeCKUMU CBONCTBAMHU
azota, pocdopa u ux
COeTMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE
BHJICOMATEPHAJIOB).
40 |Ammuak, ero ¢usndeckue (Conu aMMOHWS, KX https://re
17§ XUMUYECKUE (PU3UIECKUE U sh.edu.ru
CBO XMMHYECKHE CBOICTBA, subject/ 29/
WicTBa,  TIONydYeHHUE W IPUMCHCHHE.
[IPUMEHEHHUE. KauectBeHHas
JlaGopatopHas pabota Ne peakiiusi HAa HOHBI
4: [IPOBEICHUE AMMOHMS.
Ka4eCTBEHHBIX peakiinii Ha [KaueCcTBEHHbIEC pEeaKIIUil Ha
MOoH aMMOHHS U (ocdar - oH
VOH. aMMOHUS U pocdaT - MOH U
M3YYCHUE TIPU3HAKOB UX
POTEKAHNUS,
B3aMMO/ICHCTBUE
KOHILIEHTPUPOBAHHOMU
A30THOM KUCJIOTBI C MEJBIO
(BO3MOYKHO HCITOJIb30BaHUE
BUJICOMATEPHUAIIOB).

41 [Ipaxtuveckas paboTa https://re
Ne 3: sh.edu.ru
MoJiyyeHue, COOMpaHue,
pacro3HaBaHHEe U subject/
M3ydEeHUE CBONCTB 29/

dAMMUAKa.




42 |AzotHas  kuciaora, €€ [XHMHYECKHE CBOMCTBA https://re
nosryueHue, puzndeckue u ((oOmme Kak sh.edu.ru
XMMHUYECKHE CBOMCTRBA. [pEICTABUTEIIS subject/ 29/
JlabopaTtopHast pabota Ne [kjacca KUCIIOT |
5:  O3HAKOMJICHHE  C [CTICIU(HUCCKHE).
oOpasiiaMu  a30THBIX | [ICIob30BaHNE HUTPATOB
(dbochopHBIX YyAOOpEHUIA. |[M COJICH aMMOHWS B

KauyeCTBE MUHEPAIbHBIX
yI00peHU.

43 [Xumudeckoe 3arpsi3sHCHHE https://re
OKPYKaroIIeH cpeibl sh.edu.ru
COEIMHEHUSIMU subject/ 29/
a3oTa (KUCIIOTHBIC TOXKIIH,
3arpsi3HEHUC BO3/1yXa,

MOYBBI U BOJOEMOB).

44 |Docthop,  aIOTPOIHEIC https://re
Momudukanuu  ocdopa, sh.edu.ru
Gusngeckne u subject/ 29/
XUMHYECKUE CBONCTBA.

/[env pycckou nayku.

45 Oxcun  dochopa(V) u |[Mcnons3oBanue pocdaton https://re
dochopras KHCJIOTA, B KAYECTBE MUHEPATHHBIX sh.edu.ru
duznyeckue U [y10OpeHuH. subject/ 29/
XUMHAYCCKHUE CBOMCTBA,

MOJTy4CHHE.

46 |OO6mras xapakrepuctuka  |[(OCOOCHHOCTH CTPOCHHS https://re

hiieMeHTOB [V A - rpymnmbl. @TOMOB, XapakTepHbIE sh.edu.ru
CTCIICHU OKHUCIICHUS. subject/ 29/

Yriepon, aJuIOTPOITHBIE
MOAU(UKALIIH,
[pacrpoCTpaHEHUE B
pUpo/IE,

(busnueckue u
XUMHYECKHUE CBOMCTBA.
Ancop6musi. KpyroBopot
YTJIEpO/1a B IPUPOJE.
MN3yuenue mozaeneun
KpUCTaJUTMYECKUX
PEETOK anMasa,

rpaduTa, Qymiepena;




03HAKOMJIEHUE C
[IPOLIECCOM

a71copOITu
[PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTJIEM
1 YCTPOHUCTBOM
[MPOTUBOrasa; NOJIy4eHHUe,
coOupaHue,
[paco3HaBaHUE U
M3y4ECHUE CBOVICTB
YIJIEKHCIIOTO ra3a.

47 (Okcuapl yriaepoja, HX [DKOJOTHYCCKHUEC https://re
(usudeckue U [po0JIeMbl, CBSI3aHHBIC C sh.edu.ru
XUMHUYECKHE CBOKMCTBA, WX joKcHIoM yrieponaa(IV); subject/ 29/
JeiicTBUE  HA  KHMBBIC [HITOTE3a rII00aIBHOTO
OpPraHU3Mbl, TIOJIYYCHUE W [TOTCTICHUS
pUMEHCHHE. KIMMAaTa;

MapHUKOBBIN (D PEKT.

48 |YrompHas kuciota u e€ [KauecTBeHHas https://re
comr, uX (U3NYECKUE W [pEaKIus Ha KapOoHAT sh.edu.ru
XUMAYECKHE  CBOWCTBA, - HOHBI. subject/ 29/
[MOJIyYCHUE u [Mcnonbs3oBaHue
[IPUMEHEHHUE. KapOOHATOB B OBITY,

JlabopaTopHast pabora Ne Megunuse,

6:  O3HAKOMJICHHE  C [IPOMBIIUICHHOCTH,
MPOJYKIIUCH CHIIMKATHOM (CEIBbCKOM XO35MCTBE.
POMBIIIICHHOCTH.

49 [[MpakTrueckue padoThl Ne https://re
4. IIPOBEICHHUE sh.edu.ru
Ka4eCTBEHHBIX PEaKIUil Ha subject/ 29/
KapOOHAT- M CHJIMKAT -

HOHBI U WM3Yy4YEHHUE
[PU3HAKOB MX MMPOTEKAHMUS.

50 |[TepBoHavambHBIC [TonsiTre 0 https://re
MOHSITHS 00 OPTraHUYECKUX [OMOJIOTUICCKH BaYKHBIX sh.edu.ru
BEICCTBAX KaK 0 [BEIIIECTBAX: JKHUpaX, subject/ 29/
COEAMHEHUSAX  YriIepoza: 0ejKax, yriaeBoaax.

ocobennocmu cocmasa u
CNMPOEHUAL.

MamepuanvHoe eOuHcmeo

OPCAHUYECKUX U
Heopeanu4ecKux

coeouHeHuUl.




51 |[KpemHuid, ero https://re
(busznyeckue u sh.edu.ru
XUMHYCCKUEC CBOJICTBA, subject/ 29/
MOJTy4YCHUC u
PUMCHCHHE.

52 |Coemunenuss kpeMHus B |CHIIMKATHI, HX https://re
MpUPOJIE. OOume Mcmonb30BaHKE B OBITY, sh.edu.ru
MpPECTaBICHHSI 00 OKCHJIE MEIUIINHE, subject/ 29/
kpeMHusI(IV) Y [IPOMBIIUIEHHOCTH.

KPEMHUEBOW KUCIIOTE. Baoicneriwue
cmpoumenbHble
Mamepuanbl: Kepamuxa,
cmeKo, yemenm, 6emor,
bicene300emon.

[ Ipobremst 6e3onactozo
LCNOIb306AHUS
CMpOUmMenbHbIX
mMamepuanos 6
1n06CceoHesHOll

DICUBHUL.

53 [Ipaktuyeckas padora Ne https://re
S. Pemenne sh.edu.ru
DKCIIEPUMEHTATBHBIX subject/ 29/
3agay 1o TEME
«Baxxnenmue
HEMETaJLTbI u ux
COCTMHEHHUSD.

54 O06mas  xapakrepuctuka (CTpOSHHE METAJLIOB. https://re
XUMHUCCKHX  DJIEMEHTOB [MeTauindeckas CBSI3b U sh.edu.ru
— METaJIJIOB Ha MeTauIndyecKast subject/ 29/
OCHOBAHUU WX TOJIOKEHHUSI [KPUCTAJUIMIECKAs pEIETKa.

B ITepunoanueckoii

CHCTEME XUMHUYECKUX

PJIEMEHTOB . n.

MenpeneeBa U CTPOEHUS

ATOMOB.

55 Dnekrpoxumudeckuii psza [OOIIHE CIOCOOBI https://re
HAMPSDKCHUH ~ METAJUIOB. OJYyYCHHUS] METAJLIOB. sh.edu.ru
dusnueckue u [Ipu3HaKoB MPOTEKAHMUS subject/ 29/
XHUMHAYCCKHE CBOMCTBA [KAYE€CTBCHHBIX
METAJLIOB. [peakLMii Ha HOHBI (MarHus,

KaJIbLIMS,
QITIOMUHUS, [IMHKA,
xenesa(ll) u




xenesa(lll),
menu(Il)).

56

[lomaTHE O  KOppO3UH
METAJJIOB U  OCHOBHBIC
CIIOCOOBl  3alIUThl  OT
KOPPO3HUH.
JlaGoparopHas pabota
Ne7: W3y4YEeHUE
PE3yJIbTAaTOB
Kopposzuu
(BO3MOKHO
MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB).

MCTaJIJIOB

https://re
sh.edu.ru
subject/ 29/

S7

CmiaBbl  (CTallb, YYIYH,
IOpAIIOMUHUNM, OpoH3a),
WX TIPUMEHEHHUE B OBITY U
MPOMBIIIJICHHOCTH.
JlaGopatopHas pabota
Ne8:  o3HakoMmileHHE C
oOpa3zamMu CILJIAaBOB
METaJIJIOB.

https://re
sh.edu.ru
subject/ 29/

58

[[lenounbie METAJIBI.
[Tosoxxenne B
[lepuonnyeckoil cucreme
XHUMHUYECKUX JIEMEHTOB /],
U. MenneneeBa, CTpoeHUE
ATOMOB.

Haxoxnenue B mpupoe.
Du3nvecKue u
XAMHUYECKHE CBOMCTBA
(Ha mpuUMepe HAaTpus U
kanus). Habmonenue u
OTMCaHUe

MPOLIECCOB OKpaITUBAHUS
MJaMEHU HOHAMU
HATPUs, KAJIUSI U KaJIbLIH
(BO3MOKHO
MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

https://re
sh.edu.ru
subject/ 29/

59

Okcuapl M THUIPOKCHUIBI
HaTpUs u KaJIusl.
[IpyuMeHEeHNE IIETOYHBIX
METAJIJIOB U HX
COCIUHCHU.

https://re
sh.edu.ru
subject/ 29/

60

[[{en1ouHO3EMEIBHBIC

METaJjbl MarHum u
KaJIbLIHM, CTPOEHUE
atoMoB. Ilonoxenue B
[lepnonnueckon cucTeme
XAMUYECKHX  JJIEMEHTOB

J[.1.Menneneena. /[ens

Haxoxnenue B mpupoe.
Ddusnueckue n
XUMHUUYECKUE CBOUCTBA.

https://re
sh.edu.ru
subject/ 29/




KOCMOHABMUKU.

61 |[Baxneiime coequHECHUS https://re
Kanbiust (OKcH, sh.edu.ru
HIPOKCH]I,

COJIN). subject/
29/

62 [Ipaktudeckas pabora Ne https://re
6: ucclenoBaHUE CBOWCTB sh.edu.ru
KECTKOHN BOJIBI. subject/ 29/

63 |Anromunwmii.JlaboparopHas [TooxeHnue B https://re
paboTa Ne8: nccnenoBanue [[Ieproauueckoii cucreMe sh.edu.ru
aM(OTEPHBIX CBOWCTB XHMHYECKUX DJIEMECHTOB subject/ 29/
rUpOKCUIA aloMUHUA ¥ |JT. Y. Menzeneesa,

TAAPOKCH/Ia IMHKA. CTPOEHHUE aTOMa.
Haxoxnenue B mpupo/e.
Dur3nUeCcKue u
XHUMHYECKHE CBOMCTRA.
AMdoTepHbIe CBOMCTBA
OKCH/Ia U THJIPOKCHUJIA.

64 DKeneso. JKeneso: moysoxxeHue B https://re
JlaGopaTopHas pabota [[Ieproaudeckoii cucreme sh.edu.ru
NeO: mporecchl TOPEHHS XMMHUYECKHUX 3JIEMEHTOB subject/ 29/
kenesa B kucaopoxe /1. . Menaeneena;

(BO3MOKHO CTPOECHHUE aTOMa;

MCIIOJIb30BAHNE HaX0XJICHUE B TIPUPOJIC.

BUJICOMATEPUATIOB). dusuueckue u
XUMHYECKHAE CBOMCTBA
pkese3a. OKCUbl,
CHIPOKCHUIBI U COJTH
kenesa(ll) u sxxeneza(Ill),
X COCTaB, CBOMCTBA U
OJTyYCHHUE.

65 [[Ipaktuyeckas pabora Ne https://re
7. pelicHue sh.edu.ru
DKCIICPUMEHTATBHBIX subject/ 29/
3aaq 1o TeMe
«BaxHenme MeTauibl U
X COCIIMHEHUSD).

I Ipazonux Becnwt u Tpyoa.

66 |[KoHTposbHas pabota https://eg
Ne3 «Xumudaeckre e.sdamgi
CBOMCTBA
BEIIECTBY. a.ru/




67

HoBrie MaTepHUaJibl )41
TCXHOJIOTHH. BGHIGCTBa )41
MaTCpUAJIbI B
HOBCGHHGBHOﬁ KN3HHU
qCJIOBCKA.

be3omnacHoe
HCIIOJIb30BaHME BEIISCTB U
XAMHUYECKUX PEAKIUN B
obITy. [lepBas momoripb
pu

XUMHUYECKHUX 0)KOorax 1
OTPaBJICHUSIX.

https://re
sh.edu.ru
subject/ 29/

68

XUMHS U 3I0POBBE.

Yenosex u eco
63aumodelicmeue c
OKpyHCalouen

cpeooti. [IpupoiHbie
MCTOYHUKU

YTIIEBOAOPOAOB

(Yroib, IpUpOIHBI ra3,
HE(DTh), IPOIYKTHI UX
nepepabOTKH, UX POJIb B
OBITY U

[TPOMBIIIIJICHHOCTH.
(OCHOBBI 3KOJIOTUYECKOU
FPAMOTHOCTH. XUMUYECKOE
3arpsi3HEHUE

OKPYX arOUIEH CPEIbI
(mpenensHO

NOMYCTUMAsT KOHIIEHTPALIHS
BemectB — [1J1K).

Posib ximuu B perieHnu
PKOJOTHYECKUX TTPOOIIEM.

https://re
sh.edu.ru
subject/ 29/

HUTOTO:

68
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