155. ®epepanbHasi padouyasi mnporpaMmMa mo Yy4yeOHOMY HpeaMeTy
"Xumusn'" (0a30Bblil yPOBEHB).

155.1. ®enepanbHas pabodas mporpamMma mo ydueOHoMy npeamery "Xumus"
(6a30BbIN ypoBeHb) (mpeaMeTHas obsacth "EcTecTBeHHO-Hay4dHBIE MPEAMETHI")
(mamee COOTBETCTBEHHO - TIporpaMma IO XUMHH, XHMHS) BKIIOYAET
MOSICHUTENIBHYIO 3aIlUCKY, COJACpKaHWE OOYy4YCHUS, IUIAHUPYEMBIE pPE3yabTaThl
OCBOCHUS TIPOTPAMMBI 110 XUMHH.

155.2. TIlosicHUTEILHAA 3AIIUCKA.

155.2.1. IIporpamMmMa 1o XMMHUU Ha YpOBHE OCHOBHOIO 0OIIEro o0pa3oBaHus
COCTaBJIEHa Ha OCHOBE TpeOOBaHUI K pe3yiapraraM OCBOEHUS OCHOBHOM
o0pa3oBaTebHON MPOTPaMMbI OCHOBHOTO O0ILIETO 00pa3oBaHus, PEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QeaepaibHOM paboueid MporpaMMbl
BOCIIUTAHUS U C YUETOM KOHLEMIIMH MpenojaBaHus yuyeOHoro npeamera "Xumus"
B 00pa3oBaTeIbHbIX opranuzamusax Pocculickoit @eaepanumu.

155.2.2. TIlporpamma 10 XUMHUH pa3zpaboTaHa ¢ IIEJbI0 OKa3aHUs
METOJIMYECKOM IMOMOIIUA YUYUTEII0 B CO3[JaHUU paboueil MporpaMMBbl M0 y4eOHOMY
MpPEAMETY.

[Iporpamma Mo XMMHM Jae€T MPEJACTABICHHE O LEJsAX, OOIIel CcTpaTeruu
OoOy4eHMs], BOCHUTAHUS W Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU Y4YEOHOTO
MpEaMETa, YCTAHABIIMBAET 00s13aTeIbHOE MPEAMETHOE CoZIepKaHue,
MPEAyCMAaTPUBAET PACHPEACIIEHUE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE TIO
pazmenaM M TeMaM MpPOrpaMMbl O XUMHUHU, OMPENENSECT KOJIMYECTBEHHbIE U
Ka4eCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCIEAOBATEIbHOCTh  M3YYEHHUS] XHUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€HM, JIOTMKM Y4eOHOTOo  Tpolrecca, BO3PACTHBIX
OCOOCHHOCTEH  O0OydYaroluxcsi, OMNpenesseT BO3MOXHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTesbHOU
MporpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs, a TaKXKe TPEOOBAHUM K
pesyabraraMm o0ydeHUsI XMMUHU Ha YPOBHE IIeJIel U3yueHUs peaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEIHLHON JEATEIHPHOCTH OOYYaroIIerocsi MO OCBOCHHIO
y4e0HOTO COJIEPIKAHMSI.

155.2.3. 3naHne XUMUU CIIY)KUT OCHOBOH JJIsi JOPMUPOBAHKSI MUPOBO33PEHHUS
0OyyYaroIerocsi, €ro MpeacTaBlIeHUd O MaTepUaIbHOM €IMHCTBE MUPA, BaKHYIO
poJib UrparoT (PopMUpYEMbIE XUMHUEH MNPEJCTABICHUS O B3aWMOIIPEBPAICHUIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEUICHUs NI00aTbHBIX



mpoOJIeM YCTOWMYMBOTO Pa3BUTHS YEIOBEYECTBA - CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJIOTMYECKON 0e30IaCHOCTH, MPOOIEM 3PABOOXPAHEHHUS.

155.2.4. I3yueHne XuMuH:

CcrocoOCTBYeT  pealu3ali  BO3MOXKHOCTEH Uil  CaMOpas3BUTHS U
dbopMHUpOBaHUS KYyJABTYPBI TUIHOCTH, €€ 0011el U (yHKITMOHAITBHONW TPAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHE MBILUIEHUS UM TBOPYECKHX CHOCOOHOCTEN
OoOydJarommxcsi, HaBBIKOB HX CaMOCTOSATENIbHONH yuyeOHOW J1eATeIbHOCTH,
DKCIIEPUMEHTAJBHBIX W HCCIENOBAaTEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEITHEBHOM JKU3HHU, TaK U B IPOPECCUOHATILHON JESATENbHOCTH;

3HAaKOMHUT CO CHeUUM(UKOM HayyHOTO MBILIUICHUS, 3aKIaJbIBA€T OCHOBBI
L[EJIOCTHOT'O B3IVIA1a HA €AMHCTBO IPUPOJBI U YEJIOBEKA, SBJIAETCSA OTBETCTBEHHBIM
3TaroM B JOPMUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0yYaroluXxcs;

CrocoOCTBYeT (HOPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K TIPHUPOJIC, K YCIOBEKY, BHOCUT CBOM BKJIAJ B AKOJOTHUYECKOE
oOpazoBaHue 00y4arOIIUXCHI.

Jlanubpie HampaBiieHHs B OOY4YEHHHM XUMHUU OOECIEYMBAIOTCS Crienu(uKon
COJepKaHusl ~ y4eOHOTro  MpeAMeTa, KOTOPBIA  SIBISETCS  TEAaroru4ecKd
aJIaNTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKU XMMHUU Ha OMPEICICHHOM JTalle ee
pa3BUTHSL.

155.2.5. Kypc xumuum Ha ypOBHE OCHOBHOro oOIIero oOpa3oBaHUs
OPUEHTUPOBAH Ha OCBOCHUE OOYUYAIOITUMHUCS CUCTEMBI MEPBOHAYATBHBIX MMOHSITHI
XUMHUHM, OCHOB HEOPraHUYECKONW XUMHUU M HEKOTOPBIX OTIEIBHBIX 3HAUUMBIX
MOHATUN OPTraHUYECKON XUMHUH.

155.2.6. CtpykTypa comepaHusi MPOTrpaMMBbl 1O XUMUHU C(HOpPMHpPOBaHA Ha
OCHOBE CHCTEMHOTO TMojaxofa K ee m3ydeHuto. ComeprkaHUE CKIIAJBIBACTCS W3
CUCTEMBI TOHSATUH O XMMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI TOHSTHI O
XUMUYeckor peakruu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHBI I10
NPUHITUIY TTOCIEA0BAaTEILHOTO Pa3BUTUS 3HAHMH Ha OCHOBE TEOPETHYCCKUX
MPEICTaBICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;
[Tepunonnueckoro 3axkona [{.11. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

Y4CHUA O CTPOCHUMN aTOMa 1 XUMHYECKOU CBA3U,



MPEICTaBICHUN 00 ANMEKTPOIUTHYECKON TUCCOLIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pPacCMaTPHUBAIOTCS HAa OCHOBE JMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYTOMY, BBITIOJIHSASI (PYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHUS Y BOBMOXHOCTEU MPAKTUYECKOTO MPUMEHEHHUS U MOTYyUYCHUS U3y4aeMbIX
BELIECTB.

OcBoeHre TpOrpaMMbl IO XUMHU  CIOCOOCTBYyeT  (OPMHUPOBAHUIO
IIPEACTABIEHNS O XUMHUYECKON COCTABIIOIIECH HAYYHOW KapTUHBI MUpPA B JIOTHUKE
€€ CHUCTEMHOM NpPUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM IO3HaHUs B Hayke. V3ydyeHrne XUMHUHU NPOUCXOIUT C IPUBJICYECHUEM
3HAaHMM W3 paHee M3YYEHHBIX Y4eOHbIX mpeameToB: "Okpyxkaromuii wmup",
"buonorus. 5 - 7 ximacesl" u "®uszuka. 7 ximacc".

155.2.7. 1lpu u3y4yeHUH XUMHUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM HAyKH KaK OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOro mpeAMETa COCTOMT B (DOPMHUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAaHUU - BaXXHEHUIIMX (PAKTOB, MOHATUI, 3aKOHOB M TECOPETHUUECKUX MOJI0KEHUH,
JOCTYMHBIX 00OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
OpUOOLIEHMM K HayyHbIM METOJaM TIO3HAHUS MpPU M3YYEHHH BEUIECTB U
XUMUYECKHX PEaKlMid, B (POPMUPOBAHUMU U PA3BUTUHU MMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHMH B Y4YEOHO-IO3HABATEIbHOM M y4eOHO-UCCIEN0BATENbCKON
NeATEIbHOCTH, OCBOEHUM MpaBHJl O€30MaCHOrO OOpallleHHs C BELIECTBAMHU B
IIOBCETHEBHOM KU3HU.

155.2.8. Tlpu n3yyeHun XMMUH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS
Ba)KHOEC 3HAUCHHE MPHOOPEIIN TaKKE 1SN, KaK:

dbopMupoBaHUE HWHTEIUIEKTYaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TMPUHITHIO DPEIICHUH,
CIIOCOOHOM aIanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HaIpaBJIEHHOCTh OOYYEHUS Ha CUCTEMaTHYECKOe MPHOOIeHne 00ydaroluxcs
K CaMOCTOSITEJIbHOM TMO3HABaTEJbHOM  ESTEIbHOCTH, HAydYHbBIM METOoAaM
MO3HAHUA, (POPMHUPYIONTUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUMU;

obOecrieueHue YCJIOBHUHM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYJarOITUMUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, IO3HAHWUS W CAMOIO3HAHWS, KITIOYCBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIINI), MMEIOIIMX YHHBEPCAJIbHOE 3HAYCHUE IS



Ppa3JIMYHbIX BUJAOB ACATCIIBHOCTH,

dbopmupoBanue  oOmed  (QyHKIMOHATBHOM W €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHUU OOBACHATH M OICHUBATH SIBJICHUS
OKPYXKAIOIIET0 MHPA, UCHOJIb3ysd 3HAHUS M OINBIT, MOJYYEHHBIE MPU H3yYCHUHU
XUMUH, TPUMEHSATh HMX MPHU PEIICHHH NOpo0JiieM B TOBCEAHEBHOW JXHU3HU WU
TPYAOBOU JIESITETbHOCTH;

dbopMupoBaHue y 00yJaronuXxcsi TYMAaHUCTUYCCKUX OTHOIICHUH, TTOHUMAaHUS
IIEHHOCTH XMMHMYECKUX 3HAHUU U1 BBIPAOOTKU IKOJOTUYECKU IEIEeCO00pa3HOro
MOBEACHUSI B OBITY U TPYIOBOM JNESITENHHOCTH B IEJISIX COXPAHEHUS CBOETO
3JI0POBBS U OKPYKAOLIEH IPUPOTHON CPENBIL;

pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOINEYENOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdHIIS W HAMpPaBICHHOCTH JAILHEUIIIETO
oOy4JeHUsI.

155.2.9. O01iiee unciio 4acoB, pEKOMEHIOBAHHBIX ISl U3YUYEHUSI XUMUH, - 136
4yacoB: B § kiiacce - 68 yacoB (2 yaca B Hezlen0), B 9 kiacce - 68 yacoB (2 4aca B
HEJIEIIIO).

155.3. Conep:kanue o0yuenust B 8 Kiacce.
155.3.1. IlepBoHaYaIbHbIE XUMAYECKHUE TTOHATHS.

[Ipenmer xumun. Ponb XMMHUM B )KM3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HAyK.
Tena u BemecTtBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BemiecTB. [loHaTne 0 MeTonax IO3HAHUSA B XMMHUH. UHCTBIE BeEIlecTBa M CMECH.
CniocoObl pa3aeeHus CMECeH.

ATOMBI W MOJICKYJIBI. Xumuueckue dieMeHThl. CHMBOIBI  XUMHUYECKHX
QJICMCHTOB. HpOCTBIe H CJIOXHBIC BCIIICCTBA. ATOMHO-MOJIeKy.HHpHOG YUCHHC.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENBbHAS aTOMHasg macca. OTHOCUTEIbHASA
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 2JIEMEHTA B COCIUHECHUH.

KonnuectBo BemectBa. Monbs. Moisipras macca. B3auMOCBA3b KOIMYECTBA,
MacChl W 4YHCJA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuersl 1o Qopmyrnam
XAMHUYECKUX COCTUHEHUN.



Du3NYeCKUe U XUMUYECKUE SIBICHUS. XUMUYECKasi PEaKIUsl U €€ MPU3HAKHU.
3aKoH COXpaHEHHUsl MacChl BEIIECTB. XuMUYeckue ypaBHeHusa. Kiaccudukanus
XUMHUYECKUX peaKkiuil (COeIMHEHNUs, Pa3I0KEHUs1, 3aMEeILICHUs, OOMEHa).

XVUMHUUYECKUHN IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCYN0H, MpaBUIaMU
paboTel B Jaboparopuu W TpuUeMamMu  oOpamieHuss ¢ J1abopaTopHBIM
o0Opyl1OBaHUEM, U3yYeHHE U ONHCcaHhe (U3MYECKUX CBOMCTB 00pa3ioB
HEOPraHWYECKHUX BEIIECTB, HaOMOneHNe (HU3HUECKUX (TJIaBICHUE BOCKA, TasHUE
Jb/1a, pacTUpaHHe caxapa B CTYIKe, KUIIEHNUE U KOHACHCAIIUS BOJIbI) U XUMHYECKUX
(ropeHue cBe4M, MPOKAIMBAHHE MEIHOM IMPOBOJOKH, B3aMMOJCUCTBUE MeJa C
KHUCJIOTOM)  sIBIEHUH, HAOIIONEHUWE W ONHMCAaHME MPU3HAKOB MPOTEKAHUS
XMMHUYECKHX peakuuil (pa3ioKeHue caxapa, B3auMOAECHCTBHE CEPHOIl KHUCIOTHI C
xJjopuaoM Oapus, paznoxkeHue ruapokcuna Meau (1) npu  HarpeBanuw,
B3aMMojieiicTBUE kene3a ¢ pactBopoM conu Menu (II), msydeHue cmocoOoB
pasfeneHuss cMmecedl (C MNOMONIbIO MarHurta, (UIBTPOBAHUE, BBIAPUBAHUE,
TUCTWULSIIMS, XpoMaTtorpadus), TMpOBEJEHHE OUYMCTKA TIOBAPEHHOW COJH,
HAOJIOIEHUE U OINKCAaHUE PE3YJAbTATOB IMPOBEACHUS ONbITA, WUIIOCTPUPYIOLIETO
3aKOH COXpaHEHMsI MacChl, CO3/1aHUE MOJIEJIEH MOJIEKYJI (1IIapOCTEPIKHEBBIX ).

155.3.2. Baxkneine npeAacTaBUTEIN HEOPTaHUYECKUX BEIIECTB.

Bo3nyx - cmech razo. CoctaB Bo3ayxa. Kucmopom - amemMeHT u mpocrtoe
BeniecTBo. HaxoxaeHue kuciopoga B NpupoAe, (pU3MUYeckue M XUMHYECKUE
cBoiicTBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue xkuciopona. CrnocoObl
MOJIyYCHHS] KHCJIOpoAa B JabopaTopud W MpOMbIIUIEHHOCTH. Kpyrosopor
Kucaopoza B npupoae. O30H - aioTponHast MoaAu(UKaLHs KUCIOPOo/Ia.

TermmoBoit 3hdEeKT XUMUYECKOW peakluu, TEPMOXUMHUUYECKUE YpaBHEHUS,
DK30- M JHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE
BO3/yXa, YyCUJIEHNE TAPHUKOBOTO A (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon - aneMeHnT u mpocroe BemiecTtBo. Haxoxaenue Bogopoaa B mpupoJe,
dbuznyeckue M XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI TOJy4YCHUSI.
KwucioTrel 1 conmu.

MossipHblil 06beM ra3oB. PacueTsl Mo XUMUYECKUM YPaBHEHHUSM.

dusnyeckue CcBouicTBa BOAbl. Boma kak pactBoputenb. PacTBOpEI.
HaceolllleHHbIE M HEHACBIIIEHHbIE PAacTBOPBI. PacTBOpHUMOCTh BELIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbL. OCHOBAaHMUSI.
Ponb pacTBOpOB B mpupojie U B KM3HU 4esioBeka. KpyroBopot BoAbl B MPUPOJE.



3arpsi3HeHHe NpUPOAHBIX Bo. OXpaHa v OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCHJIOB:  colieoOpasyromiie  (OCHOBHbBIE, KHCJIOTHbIE, aM@oTepHbie) W
HeconeoOpazyromue. Homenkiarypa okcuaoB. Pu3znyeckue uW XHUMHYECKHE
CBOWCTBA OKCUAOB. [lonydyeHue okCuaos.

OcHoBanusa. Krnaccudukaiysi OCHOBaHMIA: IMEIOYM U HEPACTBOPUMBIC
ocHoBaHud. HomeHnkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHrne OCHOBaHUM.

Kucnorel. Knaccudukanms xucimor. Homenknarypa kucior. dusnueckue u
XUMHUYECKHe CBOMCTBAa KHUCIOT. Pgan akrtuBHoctH MetaioB H.H. bekertosa.
[Tosmyuyenue KUCIOT.

Comu. Homenknarypa conen.
du3nUeCcKre 1 XUMHYECKUE CBOMCTBA cotieid. [lomyuenue coneil.
I'eneTnueckas cBsi3b MEXAY KIaCCaMU HEOPTaHUYECKUX COCMHEHUH.

XAMUYECKUN OKCHEPUMEHT: Ka4eCTBEHHOE OIPEACIICHUE  COACPKAHMS
KHCIIOpO/Ia B BO3IyXe, MOJy4YeHHe, coOMpaHue, pacro3HaBaHWE W H3YYCHUE
CBOMCTB KHUCJIOPOJa, HAONIOEHWE B3aMMOJCHCTBUS BEIIECTB C KHCIOPOAOM H
yCJIOBUSI BO3HUKHOBEHHMS W TPEKpallleHHs] TOpeHus (Mmokapa), 03HAKOMIICHHE C
oOpa3llaMd OKCHUJOB M OINKCAHME UX CBOWMCTB, TMOJy4YeHHUE, COOUpaHue,
pacrio3HaBaHWE W HW3Y4YEHUE CBOMCTB BoOjaOpoJa (TOpeHue), B3aUMOJCUCTBUE
Bojopona ¢ okcugoMm Mmenu (II) (BO3MOXKHO HMCHONB30BaHUE BUEOMATEPHUAsIOB),
HaOmofeHne oOpa3lloB  BEIIECTB  KOJMYECTBOM |  MOJIb, HCCIEIOBaHUE
OCOOEHHOCTEH  pAacTBOPEHUS BEHIECTB C  PA3IM4YHOM  PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPEICICHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEILIECTBA, B3aUMOJCICTBHE BOJIbI C METAJJIaMU (HaTPUEM U KajiblieM) (BO3MOKHO
WCIIOJIb30BAaHUE BHUJACOMATEPUANIOB), HCCIIEOBAaHUE OOPa30OB HEOPTaHUYECKHUX
BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOIOEHUE W3MEHEHUS] OKPACKU UHJIUKATOPOB B
pacTBopax KHUCIOT U Iejouei, u3ydeHue Bi3aumojiercTBus okcuaa meau (I1) c
pacTBOPOM CEPHOM KHUCIIOTHI, KUCJIOT C METajUlaMH, PEAKIUN HEUTpaIn3alvu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOTO METajulia IPYyTUM U3
pacTBOpa COJM, PEUICHHE HKCIEPUMEHTAIbHBIX 3aJady 1o Teme "Baxueliue
KJIACChl HEOPTAaHUYECKUX COCIMHEHUN" .

155.3.3. Ilepuonnueckuii 3akoH u llepuoguueckas cucTeMa XUMUYECKHX
anemeHtoB .M. MenneneeBa. CrpoeHue aroMoB. XHUMHUYECKas CBS3b.



OKHCIINTEIIFHO-BOCCTAaHOBUTEIIHHEIC peaKuuu.

[lepBble MOMNBITKKA KiIacCU(DUKAIMU XUMHUYECKUX dieMeHTOB. [loHsitue o
rpynmnax CXOAHBIX 3JEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aM(OTEepHbIE OKCUIbI
U TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. Ilepuonnueckass cucreMa XUMHYECKUX 3JIEMEHTOB
HN.UW. Mengeneea. KoporkomepuogHass ¥ AJUHHONEPHOAHAS  (POPMBI
[lepronnueckoit cucremel xumuueckux dnemMenToB .M. Menneneesa. Ilepuons n
rpynnsl. PU3NYECKUN CMBICH MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOAA U TPYIIIBI
DIIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHBIX snep. M3oronsl. Dnexkrponsl. CtpoeHue
AIIEKTPOHHBIX ~ 000JOYEK aTOMOB MepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[lepnonnueckoit cucremsl .M. MenneneeBa. XapakTEpUCTUKA XUMHYECKOTO
AJIEMEHTA 0 ero nojiokeHuro B [lepuonnueckon cucreme [[.M. Meneneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca arOMOB XUMHYECKUX JJIEMEHTOB,
METAUTMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPYyIIaM U MepuojaM. 3HaYCHUE
[Tepuognueckoro 3akoHa U [leproan4ecKkor CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHUS HayKH U ipakTuku. J[.11. Menenees - yueHbIN U rpaKJaHuH.

Xumuyeckasi cBsi3b. KoBajeHTHass (TOJiApHAsE W HEMOJISIpHAsl)  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IIEMEHTOB. IOHHAs CBS3b.

CreneHp OKHUCJICHUA. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC pEaKnuu.
HpOHCCCBI OKHCJICHUS ¥ BOCCTaHOBJICHHUS. OKHUCIUTEIM U BOCCTAHOBUTECIIH.

XVUMHUUYECKUN JKCIEPUMEHT: H3ydyeHHe OOpasloB BEIIECTB METANIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE TUIAPOKCHIA IIMHKAa C pPacTBOPaMH KHUCJIOT H
HIEJI0OUYEN, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIINX HPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX pPEaKIHi (TOPEHHE, PEAKIIUH PA3JIOKEHUS, COSTUHEHHUS ).

155.3.4. MexnpenMeTHbIE CBSI3H.

Peanmaum[ MCXKITPECAMCTHBIX CBsI3eH Inpun HN3YYCHHU XHMHU B 8 Kiacce
OCYHICCTBILCTCA 4YCpPE3 HCIIOJIB30BAHUE KakK O6H.II/IX CCTCCTBCHHO-HAYYHBIX
HOH)ITHﬁ, TaK U HOHHTHfI, ABIAIOIINUXCA CUCTCMHBIMHA I OTACJIBbHBIX IIPEAMCTOB
CCTCCTBCHHO-HAY4YHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAyYHBIM (pakT, TUIIOTE3a, TEOpHs,



3aKOH, aHaJIn3, CHHTC3, KHaCCI/I(i)I/IKaHI/IH, MNEPpUOJUIHOCTD, Ha6J'IIOI[eHI/Ie,
9KCIICPUMCHT, MOACIUPOBAHUC, H3MCPCHUC, MOACIIb, ABJICHUC.

dusuka: MaTepus, aToM, JIEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIU]I, HU30TOIIHI,
pPaIoaKTUBHOCTh, MOJIEKYJa, SJICKTPUUECKUM 3apsijl, BEIIECTBO, TEJIO, 00bEM,
arperaTHoe COCTOSIHHE BEIIECTBa, Ta3, (PU3NUYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUSsI, KOCMOC, TIJIAHETHI, 3Be3/1bl, CONHIIE.

buonorus: porocunTes, Apixanue, buocdepa.

['eorpadus: armocdepa, ruapochdepa, MUHEpaIbl, TOPHBIE TTOPOJIBI, TTOJIC3HBIC
UCKOITaeMbI€, TOIIJTUBO, BOJTHBIC PECYPCHI.

155.4. Conepxkanue o0yueHus B 9 Kiacce.
155.4.1. BemecTBo 1 XMMHAYECKAs PEAKIIUSL.

Ilepnonnueckuit 3axkoH. [leprogmyeckas cucTEMa XUMUYECKUX DJJIEMEHTOB
JA.N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB
XUMUYECKHX OJIIEMEHTOB IME€PBBIX TpEX MEPUONOB, Kalus, KaJIbLHUSI M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM JIeMEHTOB B Ilepuoaudeckon
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BellecTBa: BHAbI XMMHUUYECKOM CBS3U. THIIBI KPUCTALIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIICTKUA U
BHJAa XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKHUE
CBOWCTBAa BEIIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KjaccaM HEOPraHWYeCKHUX
COCIMHEHUM, TEHETUYECKAs CBsI3b HEOPIraHUUYECKUX BELIECTB.

Krnaccudukanus XuMHUYECKUX peakIfii 0 pa3IuyHbIM MPU3HAKaM (110 YHCITY
U COCTaBy Yy4YaCTBYIOIIMX B pEAKIMU BELIECTB, MO TEIUIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTETeHEH OKHMCIEHHUS XUMHYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). JK30- U 3HJIOTEPMUUYECKHUE PEAKIUU, TEPMOXUMHUECKUE
YpaBHEHMUS.

[lonsitue o ckopoctu xumuyeckol peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakuusx. [IoHsITHe 0 TOMOreHHBIX U TeTepOTeHHBIX
peakuusax. Ilonarue o karanusze. [lonsitne 0 xumuueckoMm paBHoBecHH. DakTopkl,
BIUSAIONIME HA CKOPOCTb XUMHYECKOW pEAKUMM M IIOJOKEHHE XMMHUYECKOIO
PaBHOBECHS.



OKMCIINTEIFHO-BOCCTAHOBUTEIIBHEIC peaKuunu, BHGKTpOHHHﬁ OajlaHc
OKHCJIHUTEIIbHO-BOCCTAaHOBUTEIbHOM PCaKIUU. CocraBieHue ypaBHeHHfI
OKHUCIIUTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJIB30BAHUCM MCTOAA
QJICKTPOHHOTO OajaHca.

Teopus 3MEKTPOIMTUYECKON TUCCOIMALUU. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JIUCCOIMAIMM BEUIECTB C Pa3JIMYHBIMU BUIAMU
xumudeckoi cBs3u. Crenenp qucconanui. CUIbHBIE U CIIa0bIEe AIEKTPOIUTHI.

Peakuu nonHOTrO OOMEHA. YCIIOBHUS MPOTEKAHUSI PEAKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllCHHbIE HOHHBIC ypaBHEHUsA peakiuid. CBOMCTBa KHCIOT,
OCHOBAaHMM M COJIE B CBeTe TPEACTaBICHUM 00 DJICKTPOIUTHUYCCKOMN
nuccormanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsITHE 0 THAPOJIU3E COJICH.

XVMHYECKUN DKCTICPUMEHT: O3HAKOMJICHHE C MOJCISMHU KPHUCTAUTMYECKUX
PEIIeTOK HEOPTraHWYECKHX BEIIECTB - METAUIOB W HeMmeTauioB (Tpadura u
ajaMasa), CIOXKHBIX BEIECTB (XJIOpUJA HATpHsi), HUCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOM peakmuu OT BO3ICHCTBHS pPa3IUYHBIX  (PAKTOPOB,
UCCJIeI0BaHUE JIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIUAIIUU
KHUCIIOT, WIeJodYe U cosieil (BO3MOXKHO HCHOJb30BaHUE BHUEOMATEPHUATIOB),
MIPOBEJICHNE OMBITOB, JUTFOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS PEaKIUid HOHHOTO
oOMeHa (oOpa3oBaHME OCajKa, BBIJICICHHE Ta3a, 0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPHUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX — PEaKIIUN
(ropeHre, peakUy PasIOKEHUs, COCAMHCHMS), PAClO3HABaHNE HEOPTAaHHMUYCCKUX
BEIIECTB C TIOMOIIBI0O KAUYEeCTBEHHBIX pEaKIWii Ha HWOHBI, peIICHUE
AKCIIEPUMEHTATILHBIX 3a]1a4.

155.4.2. HemeTtannsl 1 UX COEAUHEHUS.

OOmiasi xapakTepucTtuka rasoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHu okucieHusa. CTpoeHrne U (U3nYecKrue CBOMCTBA MPOCTHIX
BEIIECTB - TajoreHoB. XHMMHUYECKME CBOWCTBA Ha IIPUMEPE  XJIOpa
(B3aUMOJEICTBUE C MeETa/llaMd, HEMETaJulaMH, IIejaodamu). XJIOPOBOAOPO.
ConsiHasg KuciaoTa, XUMHUYECKHE CBOMCTBA, IMOIYy4YEHHE, NMpUMeHeHue. [lelicTBue
XJIOpa MU XJOPOBOAOPOAA HA OPraHMU3M 4YeJlIOBEKa. BakHeWIIne XJIOopuabl U HX
HaxXO0XJICHUE B IIPUPOLE.

OO6mrast xapakrepucTrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIICHUSI.

Crpoenue U puznyuecKkue CBOMCTBA MPOCTHIX BEUIECTB - KUCIOPOAA U CEPHI.



AnnorponHsle MOIUGUKAIIMK KUCIOPOAA U Cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoznopos, cTpoeHue, pU3nYecKkue 1 XUMHYECKHe cBOMCTBA. OKCHUIBI CEpPhI Kak
OPEICTaBUTEIN KUCIOTHBIX OKcHaoB. CepHas Kuciaora, (U3MUECKHE U
XMMHUYECKHE CBOWcTBa (0OIIME KakK NpPEACTaBUTENd Kilacca KUCIOT U
cnenuduueckne). XUMHUECKHE PEaKuu, JEKAallUe B OCHOBE MPOMBINIJICHHOTO
cnocoba mnosydyeHust cepHoil kuciotrbl. [Ipumenenune. Conu CEpHOM KHCIOTHI,
KaueCTBEHHAs peakius Ha cynabgar-uoH. HaxoxaeHue cepsl U €e COCAMHEHUN B
npupose. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl COCIUHEHUSMH CEpBI
(KUCIIOTHBIE JOXKAM, 3arpsi3HEHHWE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IPEJOTBPAIICHNUS.

OO6miast xapakTepucTHKa 3JIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIC CTENIEHU OKUCIICHMUSI.

A3OT, pacupocTpaHeHue B NpuUpoje, (Ppu3nueckue u XMMHUUYECKUE CBOMCTBA.
KpyroBopot azora B mpupoae. AMMHaK, €ro (pu3n4eckrue 1 XUMHYECKUE CBOMCTBA,
nojsiyueHre u npumeHeHue. Coinu aMMOHHUS, UX (U3UYECKHE M XHUMHYECKHE
CBOICTBa, NpuMeHeHHe. KadecTBeHHas peakuus Ha HOHBI aMMOHMSA. A30THas
KHUCJIOTa, €€ TMOJy4deHHe, (U3NYeCKhe M XHMMHUYECKHE CBOMcTBa (00Iiue Kak
IpeICTaBUTENS Kilacca KUCIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB U
CoJiell aMMOHHS B Kau€CTBE MUHEPAJIbHBIX yA0OpeHuH. XUMUYECKOE 3arps3HeHUe
OKpYXKaIoIIeH Cpellbl COCNMHEHUSIMH a30Ta (KUCJIOTHBIC JOXIU, 3arpsi3HCHUE
BO3/lyXa, MOYBBI U BOJOEMOB).

®docdop, amnorponHsie Moaupukanuu Gocdopa, puznyeckrue 1 XUMHYECKUE
croiictBa. Oxcun Qocdhopa (V) u docdopnas kuciora, Qu3nUecKue u
XUMHUYECKHE CBOMcTBa, nonyuyeHue. lcnonws3zoBanue ¢ocdaroB B KauecTBe
MUHEPAJIBHBIX yIOOpEHUH.

O6mrast xapakrepuctuka s1aemMeHToB [VA-rpymnmbl. OCOOCHHOCTH CTpOEHUS
aTOMOB, XapaKTEePHbIC CTENIEHU OKUCIICHUSI.

VYrnepon, amIoTpomHbIE MOAM(UKAINK, PACHpPOCTpPaHEHHWE B MPHUPOJE,
dbuznyeckue M XUMHUYECKHE CBoMcTBa. Ancopbuus. Kpyroopor ymiepoaa B
npuponae. OKcuabl yriepona, ux (GU3NUEeCKue U XUMUYECKHE CBOMCTBA, JICUCTBHUE
Ha JKUBBIC OPTaHU3MBI, MOJYYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOIEMBI,
cBsi3aHHBIE ¢ okcugoM ymiepona (IV), rumoreza mo0ambHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA AP EeKT. YTolbHAs KUCIOTa U €€ CONU, UX (pu3ndeckue u
XAMHUYECKHE CBOWCTBA, MOJIyYeHHE W TpUMEHEeHue. KauecTBeHHas peakius Ha
kapOoHar-nonbl.  Mcmonb3oBaHue — kapOOHATOB B OBITY,  MEIHWIIMHE,
MIPOMBIIIUICHHOCTH B CEITLCKOM XO3SHCTBE.



[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIMIECTBAX KAK O COCIUHECHUSIX
yrinepozaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TNIMIIEPHH, YKCYCHAsl KUCIIOTA).
[TpupomHble HMCTOYHUKK YIIEBOAOPOAOB (yroib, NPHUPOTHBIA Ta3, He(]Th),
MPOYKTHI UX TIepepaboTKu (OEH3UH), X POJIb B OBITY U IPOMBIIIJICHHOCTH.

[ToHsiTHE O OMONOTrMYECKN BayKHBIX BEIIECTBAX: KHUPaX, O€NKaxX, yIIIeBOJAaX - U
UX PpOJMM B JKU3HU 4YeEJOBEKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COETHMHEHHM.

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOMCTBA, TMOIYYCHHE H
npuMeHenue. CoenuHeHHs KpeMHHs B mpupone. OOmme mpeacTaBieHus o0
okcuae kpemuus (IV) m kpemuueBoil kuciore. CUIMKAThI, UX HCIIOIb30BaHUE B
OBITY, MEIUWIIMHE, MPOMBIIUICHHOCTH. BakHelIme cTpouTeabHble MaTepHuallbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, >eye300eToH. I[IpobiemMbl Oe30macHOro
WCII0JIb30BaHUS CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

XVWMHUYECKUHN 3KCIEPUMEHT: M3ydeHUE 00pa3lioB HEOPTraHWYECKHX BEUIECTB,
CBOICTB COJISIHOW KUCJIOTBI, MPOBEAECHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI
¥ HaOJNIOIEHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaKaroume GU3NIecKue u
XUMHUYECKHAE CBOMCTBA T'AJIOTEHOB M MX COCIMHEHHH (BO3MOXKHO HCIIOJIB30BAHUE
BUJICOMATEpUaOB), O3HaKOMJIEHHE C oOpa3uaMu XJOpUAOB (TaJIOTEHUIOB),
O3HAKOMJICHUE C 00pa3aMu Cephl U €€ COeTMHEHUSIMU (BO3MOKHO MCIOJIb30BAHUE
BHJICOMAaTepHUasoB), HaOIOAeHUE Tpoliecca OOyIIIMBaHMS caxapa IMoj JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJOTHI, M3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOTHI, TPOBEICHNE KaY€CTBEHHOW peaKkIuu Ha cyhbdar-
WOH M HaOIOJeHHE MpHU3HAKAa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKUMU
cBOMcTBaMU a3oTa, (ocdopa M HUX coeAUHEHHH (BO3MOXHO HCIOJIb30BaHHUE
BUJIEOMATEpPUAJIOB), 00pasiiaMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOTyUYeHUE,
coOupaHue, paclo3HaBaHWE W H3Y4YEHHE CBOMCTB aMMHUaKa, I[POBEICHHE
Ka4eCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U QocdaT-uoH U HU3yYeHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJECUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTBI C MEIBIO
(BO3MOXKHO MCITOJIb30BAHUE BUJIEOMATEPHUAJIOB), U3y4CHHE Mojienei
KPUCTAJUTMYECKUX PEIIeTOK anmasza, rpadura, ¢ymuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
yCTPOICTBOM MPOTHBOras3a, MOIy4YeHHEe, COOMpaHue, pacro3HaBaHUE U W3yYEHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJACHUE KAau€CTBEHHBIX PEAKIMi Ha KapOoHAT |
CWIMKAT-UOHbl M M3yYE€HHE TPU3HAKOB UX TPOTEKAHUSA, O3HAKOMIIEHHE C
NPOAYKIMEH CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3aza4 1o reMe "BakHeun1e HeMeTaluIbl U UX COSTUHEHUS" .



155.4.3. Mertanibl U ©X COCIUHEHMS.

OO6mas XapakKTepUCTHKAa XUMHUYECKUX AJIEMEHTOB - METAJIJIOB HA OCHOBAaHUH
UX TmoJiokeHuss B llepuonuyeckon cuUCTeME XUMHUYECKUX dyneMeHToB JI.U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTaJIoB. MeTajuimdeckas CBs3b U
METAUIMYECKass  KPUCTAIMYECKass  pelieTka.  DIEKTPOXUMHUYECKUH  pAll
HanpspKeHU MeTaiioB. GU3ndeckue U XMMUYECKHE CBOMCTBA MeTasuioB. O0mme
CrocoObl monyyeHus: MeTauioB. [loHsATHE O KOpPpO3UM METAIOB, OCHOBHBIE
crnocoObl 3alUThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X NMPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[I{esounble MeTaIbl: NOJIOKEHUE B llepuonnueckoil cucTeMe XUMUYECKUX
aemenToB /.M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXO0XKICHUE B IIPUPOLE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe Harpus U Kaiaus). OKCuasl U
TUAPOKCUABI HAaTpus W Kamud. [IpumMeHeHne MIEeOYHBIX METALUIOB MU  HX
COCIMHEHNH.

[[lenouHO3eMEIbHBIE META/UIbl MarHuili W KajbllUil: IIOJIO)KCHHE B
[Tepuognueckor cucreme xuMu4deckux semMeHToB [[.11. MennaeneeBa, cTpoeHne ux
aTOMOB, HaXOXJIeHUE B ITpupoe. PU3NYECKHE U XUMUYECKUE CBOMCTBA MarHusi 1
Kalblus. BaxHeWmme coequHEHHS KaiablUus (OKCHI, THAPOKCHUJ, COJIN).
’KecTkocTh BOJIBI M CTOCOOBI €€ YCTPaHEHHUS.

AmoMUHUN: TToNokeHUE B [lepuonnyueckon cucTteMe XUMUYECKUX DIIEMEHTOB
JA.N. Menneneesa, cTpoeHue aroMa, HaxoxzaeHue B mnpupone. duznueckune u
XUMHUUYECKUE CBOMCTBA amoMUHU. AMDOTEpHBIE CBONCTBA OKCHAA M THAPOKCH]IA
AJFOMHUHUS.

Kene3o: nosoxxkenue B lleproanyeckor CHUCTEME XUMHYECKHX 3JIEMEHTOB
JAWN. MenneneeBa, CTpO€HHE aTOMa, HAXOXJICHUE B mpupoae. Pusnmyeckue u
XUMHUYECKUE CBOMCTBA *keie3a. OKCUbl, THAPOKCUIBI U conn conu xkenesa (II) u
xenesa (III), ux cocras, CBOMCTBA U MOTYUYCHHUE.

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMJICHHME C oOpasllaMu MeTallIoB |
CIUTABOB, WX (U3HYECKUMHU CBOMCTBAMH, H3y4EHHUE PE3YIbTaTOB KOPPO3HH
METAIOB  (BO3MOXKHO  HCIOJB30BaHUE  BHJACOMATECPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCUA KAJIBIIUSI U HATPUs C BOAOW (BO3MOXKHO HCIIONH30BAHUE
BUJIEOMATEPUATIOB), MCCIEIOBAHNE CBOMCTB XKECTKOW BONBI, Ipollecca TOPEHHS
XKeye3a B KHCIOpoje (BO3MOXHO MCIIOIh30BAHUE BUIEOMATEPUATIOB), TTPU3HAKOB
MPOTEKAaHUsI KaYe€CTBEHHBIX PEaKIMid Ha HOHBI (MarHus, KaJbIUs, aJTOMHUHMUS,
nuHKa, xkenesa (II) u xenesa (III), mequ (II), HaGnroneHue U onMcaHue MPOIECCOB



OKpallMBaHMs I[JJAMEHHM HWOHAMU HaTpHsi, KaIus W Kajablus (BO3MOXKHO
WCIIOIb30BaHUE  BHUJIEOMATEpPHAIOB), HCCIEIOBaHHE aM(OTEpPHBIX  CBOMCTB
TUAPOKCHIA ATIOMHHUS M THAPOKCHIA IIMHKA, PEIICHHUE SKCIEePUMEHTAIbHBIX
3a7a4 1o reMe "BakHeunie MeTauibl U UX COSIUHEHUS'" .

155.4.4. Xumus u okpyskaromas cpeza.

BemectBa u marepuansl B HOBCEJHEBHOW JKM3HM 4YeJOBeKa. be3omacHoe
WCITOJIb30BAHHUE BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoipb mnpu
XUMHUYECKHX 0KOTax U OTPABJICHUSIX.

XUMUYECKOe 3arps3HEHHUE OKpYXKAlolmled cpensl (TpeaeibHas IOMyCTUMAas
KoHIeHTpanwus BemecTB (gaee - [1JIK). Pons XxumMun B pemieHnd SKOIOTHYECKIX
pooseM.

XVWMHUYECKUN HKCHEPUMEHT: HU3y4YE€HHE OO0pa3loB MarepuanoB (CTEKIO,
CIUIaBBI METAJIJIOB, TOTUMEPHBIE MaTEPUAIBI).

155.4.5. MexnpenMeTHbIE CBSI3H.

Peanmnszannst MeXINpeaMETHBIX CBA3EH MNP H3YyYEHHMM XMMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MHCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
IIOHATHUM, TaK U MOHATUH, ABJISIOIINUXCSA CUCTEMHBIMU U1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOIO IUKJIA.

OOmure ecTecTBEHHO-HAyYHbIE MOHATHS: HAy4YHbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, AaHAJIU3, CHUHTE3, KiIaccuukanus, MNEePUOJUYHOCTb, HAOIIONEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOAEINb, SBIEHUE, NapPHUKOBBIN
s exT, TEXHOJIOTHS, MaTEPUAbI.

®usuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PaINOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECKUI 3apsig, MIPOBOJTHUKH,
MOJYIIPOBOTHUKY,  JTUAJIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TeI0, OOBeM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pelieTka, CIUIaBbl, (PU3MUYECKUE BEIMYMHBI, €IUHUIIBI W3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TIJIaHETHI, 3Be3/bl, COJIHIIE.

buonorus: ¢orocunTe3, npixanue, Ouocdepa, sKocuUcTEMa, MUHEpaIbHBIC
yA0OpeHUs, MUKPO3JIEMEHTbI, MAKpOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuHEpabl, TOPHBIE TOPOADI, OJIE3HbIE
MCKOTIaeMBbI€, TOTUTHBO, BOIHBIE PECYPCHI.



155.5. Ilnanupyemblie pe3yJbTaTbl OCBOCHUS NMPOrpaMMbl 0 XUMHM Ha
YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHusl.

155.5.1. M3yyeHue XuMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
HaIlpaBJICHO HAa JOCTHXEHUE OOYUYarOUIUMHUCS JTUYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX Pe3yIbTaTOB OCBOCHUSI yUeOHOTO MpeaMeETa.

155.5.2. JIugHOCTHBIE pe3yabTaThl OCBOCHMSI MIPOTPAMMBI OCHOBHOTO OOIIETO
0o0pa30BaHUs JOCTUTAIOTCS B XO/A€ OOYYeHHs] XUMHH B €IMHCTBE Y4YCOHOH H
BOCIIUTATEIbHON JIEATENBHOCTU B COOTBETCTBUU € TPAAUIIMOHHBIMUA POCCUICKUMU
COLIMOKYJIETYPHBIMU ¥ JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMM, HPHUHATHIMUA B
oOIiecTBe MpaBUJIaMHM M HOPMAaMM TOBEACHHS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLUATIN3ALUN O0y4arOINXCS.

155.5.3. JIM4HOCTHBIE pE3yJbTaTbl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUUWd U
pacIIMpEeHUE ONbITA EATEILHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) IMaTPUOTHYCCKOI'O BOCIINTAHUA:

LIEHHOCTHOT'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HAaCJIEAUI0, IIOHUMAaHMs 3HAUCHUS XHUMHUYECKOM HAyKH B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIaJETh AOCTOBEPHON MH(MOpMalmeil o
NEPEAOBBIX JOCTWKEHHUSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpA U OOILIECTBA;

2) rpa’kJJaHCKOTO BOCITUTAHUS:

IPEACTABIEHUST O COLMAJbHBIX HOPMax W IMPABUIAX MEXKIMYHOCTHBIX
OTHONICHUI B KOJUIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIICIOBATENIbCKOM, TBOPUECKOW W JIPYrUX  BHUAAX
NeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW MAESATEIHHOCTH TpHU
BBITIOJTHEHUW Y4YEOHBIX, IIO3HABATECJIBHBIX 3aJ]la4, BBHINOJHEHUH XHWMHYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUM YUY€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TMpoOleccCe HTOM y4eOHOU NesITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ IIOBEICHME M TMOCTYINKM CBOMX TOBApPUUIEH C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUYETOM OCO3HAHMUS MOCIIEICTBUN OCTYIIKOB;

3) LICHHOCTH HAYYHOT'O MTO3HAHMUSL:

MHPOBO33PEHYECKUX MPEICTABICHUN O BEIIECTBE M XUMHUYECKOW PEaKIUH,



COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKHM M COCTABIISIIOLINX
OCHOBY /Il NOHMMAaHHUs CYHUIHOCTH HAay4HOM KapTUHBI MUpA, MPEACTABIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUA NPUPOABI, B3aUMOCBA3AX 4YEIOBEKA C
IIPUPOJHOM CPEOM, O POIM XUMUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IMTO3HABATCIIbHBIX MOTHBOB, HAIIPABJIICHHBIX Ha ITOJIYYCHHUC HOBBIX 3HAHMUHU T10
XUMHU, HCO6XOI[I/IMBIX JJIA 0OBsICHEHHS Ha6J'IIOI[aCMI>IX IIpoHIeCCOB U HBHGHHﬁ;

MMO3HABATEILHOM, HH()OPMAITMOHHON M YUTATEIBCKOW KYJIBTYPBI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHONM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPATypOH, TOCTYNMHBIMA TEXHUYECKUMHU CpPEACTBAMU HHGOPMALIMOHHBIX
TEXHOJIOTHM;

uHTEepeca K OOyYeHHI0O W IIO3HAHWIO, JHOO003HATEIBHOCTH, TOTOBHOCTH M
CIIOCOOHOCTM K  €aMOOOpa3oBaHUIO, TMPOEKTHOM W  HCCIIEI0BATEILCKOMN
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSI OOy4UEHHS B
JlaTbHEUIIEeM;

4) popmMupoBaHHs KYIbTYpPbI 30POBbS:

OCO3HAHMS IIEHHOCTU KU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
37I0pPOBBIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 *KU3HU, OCO3HAHUS MOCIEACTBUNA U
HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOICHUS aJIKOToJisl, HAPKOTUKOB, KYpEHHUs),
HEOOXOIUMOCTH COOJNIOACHUS MpPaBWJI  0OE30MaCHOCTU NpH  OOpaIlEHUH C
XUMHYECKIMH BEIIECTBAMU B OBITY U peaabHON KU3HU;

5) TpyAOBOTO BOCIIUTAHUSI:

MHTEpeca K MPaKTUYECKOMY M3yYeHUI0 Mpodeccuii u Tpyna pa3indHoro poja,
yBOXECHHE K TPYAy U pe3yjbTaram TPYIOBON NeATEIbHOCTH, B TOM 4YHCJE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHMHHU, OCO3HAHHOTO BBIOOpA
WHUBUyaIbHON TPACKTOPUU MPOIOJDKEHUS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTIEITHON TIPO(ECCUOHAIBHOMN NIeATeLHOCTH M Pa3BUTHsI HEOOXOMMMBIX YMCHUH,
TOTOBHOCTH aJIalTUPOBATHCS B MPO(eCCHOHATBHON CPEIE;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTMYECKH 1IE€JIeCO00pa3HOro OTHOUICHHMSI K MPHUPOJE KaK HCTOUHUKY
YKU3HHU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHUS, NOHMMAaHUs [IEHHOCTH 310POBOrO U
Oe3omacHOro o00pasza KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
buznyeckoMy W TICUXHYECKOMY 370POBbIO, OCO3HAHHS LEHHOCTH COOIIOICHHUS



npaBuil 0€30MMaCHOTO MTOBEACHUS P pabOTe C BEIIECTBAMH, a TAKKE B CUTYaITHSX,
YTPOKAIOIIMX 3IOPOBBIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, MOJTy4YaeMble NMPU H3YYEHUU XUMHUHU, IS
peleHust 3a7ay, CBSI3aHHBIX C OKPYXKAIOIIeH MPUPOAHOW CpPenoil, MOBBIIMICHUS
YPOBHSL ~ JKOJIOTHYECKON  KyJIbTYyphl, OCO3HAaHUS IJI00AJIbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U IyTEH UX PEIEHUS] TOCPEICTBOM METOAOB XUMUU;

JKOJIOTUYECKOTO  MBINUICHHS, YMEHUS  PYKOBOJICTBOBATBCS UM B
MM03HABATEJIbHOM, KOMMYHHKAaTUBHOW U COLIMATILHON MPAKTHKE.

155.5.4. MeranpenMeTHble pe3yabTaThl. B cocTaBe MeTanpeaIMeTHBIX
pe3yJabTaToB  BBIACIAIOT 3HAYUMBbIE JUisi  (DOPMUpPOBAHUS ~ MHUPOBO33PEHUS
oOleHayYHbIe TOHATHSA (3aKOH, TEOpHs, MPUHIIMI, TUIOTe3a, (aKT, cUcTema,
IPOLIECC, 3KCHEPUMEHT M JPYroe), KOTOPbIE MCHOJIb3YIOTCA B €CTECTBEHHO-
HAay4YHbIX YYEOHBIX MpeaMeTax W TO3BOJSIOT Ha OCHOBE 3HAHUW U3 OATHUX
npeaMeToB (GOpMHUPOBATH MPEACTABICHUE O LIEIOCTHOW HAyYHOU KapTHUHE MUpa, U
YHUBEpCAJIbHBIE Yy4yeOHbIE JeicTBUS (IMO3HABaTEIbHbIC, KOMMYHHUKAaTHBHBIC,
pEery/lsSTHBHBIE), KOTOpble oOecrnednBaloT (OPMHPOBAHHME TOTOBHOCTH K
CaMOCTOATENILHOMY TUTAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOUM NesTeIbHOCTH.
MeTtanpenMeTHble pe3yIbTaThl 0CBOSHUS 00pa30BaTeIbHON MPOTPAMMBI TT0 XUMUHU
OTPaXXarOT OBJIAJICHUE YHUBEPCAJIbHBIMU IMO3HABATEIBHBIMU JICCTBUSIMH, B TOM
YuUCJe:

1) 6a3oBBIE JIOTUYECKUE ACHCTBUS:

YMEHHUE HCIOJIb30BATh NPUEMbI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHHWI: PACKPBIBATH CMBICT XUMHUYECKHUX TMOHSATUN (BBIACIATh UX XapaKTepHBIC
MPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JIPYTMMH TOHSTHUSMHU), HCIOIH30BaTh
TOHATHS J1s1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUMN, BEIOUpPATh OCHOBAHUSA U
KpUTEPUH ISl KJIacCU(PUKAIMKA XUMHUUYECKUX BEIIECTB M XUMHUYECKHX PEaAKIUH,
YCTaHABJIMBATh TMPUUYUHHO-CIICJCTBEHHBIC CBSI3U MEXKIY OObEKTAaMH HW3Y4YeHUS,
CTPOUTH JIOTUUECKUE PACCYXJEHUs (MHIYKTUBHBIC, ACNYKTUBHBIE, 10 aHAJIOTHUH),
MIPOBOAUTH BHIBOJIbI U 3aKJIHOUECHUS;

YMEHHE MPHUMEHATh B TMPOLECCE TMO3HAHUS TNOHATUA (NPEAMETHBIE U
METaNpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, UCIOJIb3yEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHIEMbIE B XUMUU MOJCIbHBIC MPEACTABICHUS -
XUMUYECKHM 3HAaK (CHUMBOJ DJJIEMEHTA), XUMH4YecKas (opmyna u ypaBHEHUE
XUMUYECKOW PEAaKIUU - TPU PEIICHUH Y4eOHO-I03HABATENbHBIX 3aja4, C YYETOM
OTUX MOJEJIBHBIX NPEACTABICHUN BBISABIATH U XapaKTEPU30BaATh CYIICCTBEHHbBIC



IMPHU3HAKHW N3y4aCMBbIX 00BEKTOB - XUMUYECKUX BCIICCTB 1 XUMHNYCCKHX peaKHHﬁ,
BBIABJIIATH O6IIII/I€ 3dKOHOMCPHOCTH, MMPUYIUHHO-CICACTBCHHLIC CBA3HU )41
IMIPOTUBOPCUUA B U3YHACMBIX IIPpOLCCCAX U ABJICHUAX

2) 6a30BbIE UCCIIEAOBATEIbCKUE JEHCTBUS:

YMCHHUC HCIIOJB30BAaTh ITOCTABJICHHBIC BOIIPOCHI B Ka4CCTBC HMHCTPYMCHTA
IIO3HaHHA, a TAKXKC B KAYCCTBC OCHOBBI AJIA (1)OpMI/IpOBaHI/I$I THIIOTC3bI 110 ITPOBCPKE
IMPpaBUJIbHOCTHU BbBICKA3bIBACMbIX Cy>KI[€HHI>i;

MpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OPTaHHW3allMd W TMPOBEACHUIO
YUYEHMUYECKUX OKCIIEPUMEHTOB: yMEHHE HaOJIomaTh 3a XOJOM Mpolecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 Pe3yabTar, PopMyaupoBaTh 00O0OIIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIATh OTYET
O MPOJICJIAHHOU padoTe;

3) pabota c uHhopMmaIueii:

yMEHUE BBIOWpaTh, AaHAJIU3UPOBATh W HMHTEPIPETUPOBATHL HHPOPMAITHIO
pPa3TUYHBIX BUIOB U (DOPM TpECTaBICHNUS, MTOTYIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(HaydHO-TIOMYJIipHAsl  JIMTepaTypa XUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTUBOPECUUBYIO H
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

YMEHHUE MPUMEHSATHh PA3JIMYHbIE METOIBI W 3alpoChl MPHU TMOUCKE U OTOOpE
uH(OpPMAIIMKM W COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX W TTO3HABATEIBHBIX 3aJ1ad OTPEACICHHOTO TUIIA, PUOOPETEHNE OTBITA B
o0nacTl  WCIONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
OBJIQJICHUE KYJIbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMpAaTh ONTUMAIBHYIO (popMy TpeacTaBieHusi UHGoOpMaIuu u
WUTIOCTPUPOBATh PEIIaeMble 3aJlaud  HECIOKHBIMUA CXeMaMH, JuarpaMMaMH,
apyrumu hopMaMu rpauKu U UX KOMOUHAITUSIMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UpPOBaTh B Ipolecce ydyeOHOU U
MCCJIEI0OBATENIbCKON JEATEIbHOCTH MH(OPMALMIO O BIMSHUU MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIOpPTAa HA COCTOSHUE OKPYXKAIOIIEH MNPUPOTHOM
Cpensl;

155.5.,5. YV  oOywatomerocs  OyayT  chOpMHUpPOBaHBI  CIEIYIOITUE
YHHBEPCAJTbHbIC KOMMYHUKATHBHBIC JICHCTBHS

YMEHHE 3a]1aBaTh BOMPOCHI (B XOJI€ Juaiora u (Wjin) JUCKYyCCUH) MO CYLIECTBY



oOcykmaeMoit TeMbl, (OPMYIUPOBATH CBOM TPEIJIOKECHHUS OTHOCHTEIHHO
BBINOJIHEHUS NIPEUIOKEHHON 3a1a4H;

NpUOOpETEHNE OMbBITA MPE3CHTAIIMU PE3YIBTaTOB BBITIOTHEHUS XHUMHUYECKOTO
IKCTIIEpUMEHTA (J1abOpaTOPHOTO OMBITA, 1a00paTOPHON PabOTHI IO UCCIICTOBAHHIO
CBOMCTB BEIIECTB, YYEOHOTO MPOECKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU TMO3HABATEIBLHOU U
UCCIIEIOBATEILCKON JIEATEIbBHOCTH MPU PEIICHUM BO3HUKAIOUIUX MPOOJIeM Ha
OCHOBE y4yeTa OOIIMX MHTEPECOB M COTTIACOBAHUS MO3HMIHKA (0O0CYXACHUS, OOMEH
MHEHHUSIMH, ''MO3TOBBIE IITYpMBbI", KOOpPAWHAIIMS COBMECTHBIX JICHCTBUH,
ompeieNieHne KPUTEPHUEB 110 OIICHKE KaueCTBa BBITIOJIHEHHOM pabOThI U JIPYTHeE);

155.5.6. Y  ofOyuaromerocss  OyayT  cOpMHpOBaHBI  CICAYIOIIUE
YHUBEPCAIbHBIC PETYIATUBHBIC IEHCTBUS:

YMEHUE CaMOCTOSATEIBHO ONPENENATh LENU ACSITENIbHOCTH, IUIAHHPOBATH,
OCYUIECTBISATh, KOHTPOJIHMPOBaTh M IPH HEOOXOOUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BRIOUpaTh Hanbosee 3(pPeKTuBHbIE CIOCOOBI peleHusl y4eOHbIX U
IIO3HABATEIBHBIX 3a/1a4, CaMOCTOATENIBHO COCTaBIATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IPU BBINIOJHEHUM 33JaHUM C Y4YETOM
NOJyYEHUS] HOBBIX 3HaHUM 00 M3ydaeMblX OOBEKTaxX - BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO PE3YybTaTa 3asiBICHHON LIETH;

YMEHHME UCMOJb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, MpPEHJIaracMbie B
YCJIOBUHM 33/IaHUMU.

155.5.7. llpeaMetHble pe3yJabTaTbl OCBOEHUS MPOTPaMMbl MO XUMHUHM Ha
YpPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

B cocraBe mpenMETHBIX pE3yABTATOB IO OCBOCHUIO O00SI3aTEIHHOTO
COZIEp’KaHMsI, YCTAHOBJICHHOTO JaHHOHN deaepanbHOl pabodeid MmporpaMMon,
BBIJICJISIFOT: OCBOEHHBIC OOYYaIOMUMUCS HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
neucTBul, cnenuduyeckue A OpeaMeTHod  obmactu  "Xumwus", BUABI
JESITEIbHOCTH IO  TMOJYYEHUK) HOBOTO 3HAHWUS, €ro HHTEPHpPETaALNH,
peoOpa30BaHUIO U IPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAI[UsX.

155.5.7.1. K xoHiy oOyuenus B 8 Kiacce y oOyuaromerocs OyayT
c(OPMHUPOBAHBI CIIEAYIONIHE MTPEIMETHBIC PE3YJIBTAThI IO XUMUU:

PACKpPBIBATb CMBICJI OCHOBHBLIX XHWMHUYCCKHX MMOHSITHH: aToM, MOJICKYIIA,
XUMHUYECKUM QJICMCHT, IPOCTOC BCHICCTBO, CJIIOKHOC BCHICCTBO, CMCCh



(omHOpOMHAsT W HEOIHOPOIHAs), BAJICHTHOCTh, OTHOCHTEIbHAS AaTOMHAs W
MOJICKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JI0JIsI XUMHUYECKOTO AJIEMEHTA B COCMHEHHH, MOJISIPHBIH 00BbEM, OKCHJI, KUCJIOTA,
OCHOBAHHE, COJIb, DJIEKTPOOTPHIATECIBLHOCTh, CTCHCHb OKHUCJICHHS, XUMHUECKas
peakius, KiacCH(pHUKaIys peakiuid: Peakiui COCTUHCHUS, PEAKIIMH Pa3IOKCHHUS,
peaKkIMu 3aMCIICHHs, pEaKIMh OOMEHAa, dK30- U DHIOTCPMHUYCCKUE DPEAKIIHH,
TEIIOBOM 3P dEKT peakiuu, SIpo aroMma, AICKTPOHHBIN CJIOW aroma, aToMHas
opOWTanb, paguyc aromMa, XUMHUYECKas CBSI3b, IOJSPHAsS H  HEMOJspHAs
KOBaJICHTHAs CBsI3b, HOHHAS CBs3b, NOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas JOJIS
BelecTBa (MPOIEHTHAST KOHIICHTPAIHsI) B paCTBOPE;

HIUIIOCTPpUPOBATL  B3AMMOCBA3b  OCHOBHBIX  XHMMHUYCCKHUX MOHATHH U
INPHUMCHATH 3THU ITOHATHUA ITPH OIMMCAHWH BCIICCTB U UX npeBpameHI/Iﬁ;

MCIIOJIB30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJI COCTaBJIEHUS (POPMYI BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINN;

OIIpCACIIATL BAJICHTHOCTL ATOMOB JJICMCHTOB B 6I/IHapHBIX COCIUHCHUAIX,
CTCIICHb OKHCJICHHA JJICMCHTOB B 6I/IHapHI>IX COCINMHCHUAX, IMPHUHAOJICKHOCTDb
BCHICCTB K OIIPCACIICHHOMY KJIACCY COCI[HHGHI/Iﬁ I10 (bOpMYJIaM, BU XUMHYECKOU
CBsA3HU (KOBaJ'IeHTHaH )51 I/IOHHaSI) B HCOPIraHU4YCCKHUX COCINHCHUAX ;

packpeiBath  cMmbicn  [lepmoamueckoro  3axkona .M. MeHnneneesa:
JIEMOHCTPUPOBATh  TMOHHMMAHUE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT WX MoJjiokeHHsl B Ilepuonnueckoil cucteme, 3aKOHOB
COXpPaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISPHOIO
y4eHHMsI, 3aKOHa ABOTaJIpo, OMUCHIBATH M XapaKTEepU30BaTh TAOMWYHYIO (GopMy
ITeproguueckoit CUCTEMbl XUMUUYECKUX DJIEMEHTOB: pa3jinyarTh MOHATHS ''TJIaBHAS
nonarpynna (A-rpynmna)" u "mo6ouynas noarpymnmna (b-rpynmna)", mansie u Oonbine
NEpPUObl, COOTHOCHUTh OOO3HAYCHHS, KOTOphIE HWMEIOTCS B  TabiuIe
"Ilepuonnueckas cucrema xumudeckux osnemeHntoB J[.M. Menneneesa" c¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB XHUMHYECKHUX DJIEMEHTOB
(coctaB W 3apsa sjapa, oOIee YHCIO JJIEKTPOHOB W paclpeliefieHue UX IO
AIIEKTPOHHBIM CJIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE PeaKIuu (TI0 YUCITY U COCTaBy YYaCTBYIOIINX B PEAKIIUU BEIIECTB, 110
TeroBoMy 3P dekry);

XapaKTepu3oBaTh (OMHCHIBATh) OOLIME XHMMHUYECKHME CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IMOATBEpPXKIAash OMNUCAHUE MpPUMEpPaMU  MOJIEKYIISIPHBIX



YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

ITPOTrHO3HUPOBATH CBOMCTBaA BCHICCTB B 3aBUCHMOCTH OT HX Ka4CCTBCHHOIO
COCTaBd, BO3MOXHOCTHU IIPOTCKAHHA XHMHUYCCKUX HpeBpaHIQHI/Iﬁ B Pa3JIMYHBIX
YCIIOBUAX,

BBIYMCIIITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJNII0 XHMHUYECKOTO 3JieMeHTa 1Mo (GopMyie COEAUHEHHUS, MAacCOBYIO
JIOJIF0 BEILIECTBA B PacTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XHUMHYECKOU
peakiny;

IPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON JEATEIbHOCTUA - aHAJU3 U
CUHTE3, CpaBHEHHUE, 0000IICHHE, CUCTEMATH3AIINIO, KIIACCU(DUKAIUIO, BBISBICHHE
MPUYNHHO-CJIEICTBEHHBIX CBSI3€H - JJISI U3y4YEHUSI CBOMCTB BEIIECTB U XUMHYECKUX
peakIuii, eCTeCTBEHHO-HAyUYHbIE€ METOAbl MO3HAHUS - HAOIIONCHHUE, U3MEpPEHHE,
MOJICJIMPOBAHKE, SKCIIEPUMEHT (PeabHbI U MBICJICHHBIN);

CJIeI0OBaTh IpaBWJIaM MOJb30BAHMS XMUMHYECKOW MOCYAOW M J1abDOpATOPHBIM
000pyI0OBaHUEM, a TAK)KE MPABUIIAM OOpAalIEHUs C BEIIECTBAMHU B COOTBETCTBHUU C
UHCTPYKUMSAMU [0 BBINOJIHEHUIO JIAOOPATOPHBIX XWUMHUYECKUX OIBITOB I10
NOJYYEHUI0 U COOMpPaHHIO Tra3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOIA),
[IPUTOTOBIICHUIO PACTBOPOB C OIPEACICHHOM MaCcCOBOM JOJIEd PacTBOPEHHOIO
BCILIECTBA, IUIAHUPOBaTb MW IPOBOJUTH XHWMHYECKHE OKCIIEPUMEHTHI IO
pPACIIO3HABAaHUIO PACTBOPOB WIENOYEH M KHUCIOT C IIOMOIIBK) HHAMKATOPOB
(;takMmyc, dheHondTanient, METUIOPAHXK U JPYTHUe).

155.5.7.2. K xoHumy oOyuenuss B 9 kiacce y oOydaromerocs OyayT
c(OpMUPOBaHBI CIEAYIOIINE TPEIMETHBIE PE3YIBTAThl IO XUMUH:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHI: XUMHUYECKUIN DIIEMEHT,
aToM, MOJIEKYJIa, MOH, KaTHMOH, aHHOH, MPOCTOE BELIECTBO, CIOXKHOE BELIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIIECHMS, XHMHUYECKas
peakius, XuMHUecKasi CBsA3b, TEIIOBOM 3P(EKT peaKiuu, MOJIb, MOJISIPHBIN 00beM,
pacTBOp, ANEKTPOJIMTHI, HEIIEKTPOJIUTHI, JJIEKTPOIUTHYECKAss JAUCCOLMAIINS,
peakIM MOHHOTO OOMEHa, KaTalau3aTop, XMMUYECKOEe PaBHOBECHE, 0OpaTUMBbIE U
HEoOpaTuMbIe peakiuu, OKHCJIMTEIBHO-BOCCTAHOBUTEIIbHBIE peakuuH,
OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHHUE, AJJIOTPOIMMS,
aMm(pOTEepHOCTb, XHMHUECKasl CBs3b (KOBaJeHTHAasl, WOHHAas, METaJUIMyecKas),
KpUCTAJUIMYECKasl PEUIETKa, KOPPO3Usl METAJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM
peakuuu, npeaenpHo fomyctumas konueHnTpauus [11K Bemectsa;



HIUIIOCTPUPOBATL  B3aMMOCBA3b  OCHOBHBIX  XUMHYCCKHX MOHITUH U
IMMPUMCHATD OTH IIOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpeBpameHm”I;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTABICHUS (DOPMYIT BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIIUM;

ONpPENENIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DBJIEMEHTOB B
COEIMHEHUAX Pa3IUYHOIO COCTaBa, MPUHAMIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCy COeAMHEHUH 10 hopMysiaM, BUJ XUMHUIECKON CBS3U (KOBaJIEHTHAsI, HOHHAS,
METAJINYECKasi) B HEOPraHUYECKUX COCIUHEHUSX, 3apsii MOHA MO XUMHUYECKOU
dbopmMyre, xapakTep cpelbl B BOAHBIX PAacTBOpPaX HEOPTaHUYECKUX COCTUHEHUH,
THUI KPUCTAJUTMYECKON PEMIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica Ilepuommueckoro 3axkoHa .M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAHUE: OMHCHIBATh U XapaKTEPU30BATh TAOIUYHYIO
dbopmy Ilepuognyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iN4aTh MOHSITHUS
"maBHasg noarpynna (A-rpymnmna)" u "nodounas noarpynna (b-rpynna)”, maneie u
OOJpllIMEe  MEpUOAbl, COOTHOCUTH OOO3HAUECHUS, KOTOpPhIE HMMEIOTCS B
NEePUOAUYECKON TaONUIle, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsA] sijApa, OOIIee YUCIO IJIEKTPOHOB M
pacnpeesieHue X 10 AIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCAWHEHUM B Mpeesiax MajblX MEepUoIOB
Y TJIaBHBIX TIOJITPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PUITMPOBATh XUMHUYECKHAE DJICMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMUYECKHE PEaKIuu (TI0 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, 11O
TerioBoMy 3G(dEKTy, MO0 HU3MEHEHHIO CTETEeHEH OKUCICHUS XUMHUYECKHUX
AIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME © CHenupUYecKue XUMHUYECKUE
CBOWCTBAa MPOCTBIX M CJIOKHBIX BEIIECTB, IMOATBEPKIAsl OINUCAHUE NPUMEPAMU
MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

COCTAaBJIATh YPABHEHUS DIIEKTPOJIUTUYECKOW JUCCOLUMALNM KHUCIOT, IIEI0YEN
U COJIeil, TOJIHbIE W COKpAIllEHHbIE YpaBHEHUS peakUuid HOHHOIO OOMEHa,
YPaBHEHMSI PEAKLUHH, NOATBEPKIAIOIIMX CYLIECTBOBAHUE TIE€HETHUYECKOW CBA3HU
MEKy BELIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpbIBaThb  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIIM
MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHUI,



BO3MOKXHOCTH IIPOTCKAHUA XUMHUYICCKUX npeBpameHHﬁ B PA3JIMYHBIX YCJIOBUAX,

BBIYKCIIATh OTHOCHTCIBHYIO MOJICKYISPHYIO M MOJISPHYIO MacChl BEIECTB,
MacCOBYIO JIOJNF0O XMMHYECKOTO 3JIEMEHTa 1O (opMyrne COCTUHEHHUS, MacCOBYIO
JIOJII0 BEIIIECTBA B PAacTBOPE, MPOBOIUTH PAaCUeThl IO YPABHCHHUIO XHMHYECKOU
peaKIuy;

coOmoAaTh MpaBWia MOJb30BAHUS XUMHUECKON MOCYynod u 1a00opaTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBUiia OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMUA TI0 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO Ta3a);

IIPOBOAUTH PEAKLMH, MOATBEPKIAAIOIIME KAUECTBEHHBIM COCTaB PAa3JIUYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPUAOPOMHA-, UOAUJ-, KapOoHaT-,
dbochar-, cunukar-, cyabdar-, THAPOKCUI-UOHBI, KAaTHOHbl aMMOHHUS U HOHBI
M3YUYECHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILICCTB;

MIPUMEHATh OCHOBHBIC OINEPAIMA MBICIUTEIBHON JEATENBHOCTH - aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEeMAaTHU3alldi0, BBIABICHUE MPUYNHHO-
CJICJICTBEHHBIX CBSI3€H - JIJISl U3YUYECHHUSI CBOVMCTB BEIIECTB U XUMHUUYECKUX PEAKIIHM,
C€CTCCTBCHHO-HAyYyHbIE  METOJbI  TMO3HAaHWS -  HaAONIONCHHWE, H3MEpeHue,
MOJIETTUPOBAHKE, FIKCIIEPUMEHT (pEaJIbHbII U MBICIEHHBIM).

155.6. B (enepanbHbIX U PErMOHAIBHBIX MPOLEAYpax OLEHKH KayecTBa
o0pa30BaHusl HCHOJb3YEeTCS IMEpeuyeHb (KOAM(PHUKATOP) pPACHPEAECTICHHBIX IO
KJIaccaM TPOBEpPSAEMBbIX TpeOOBaHMI K pe3yabTaTaM OCBOCHUS OCHOBHOM
o0pa3oBarelbHOM TPOrpaMMBbl OCHOBHOTO 0OIIero oOpa3oBaHUS M DIIEMEHTOB
COJEPKAHMS 10 XUMUH.

Tabmuua 23

[TpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHOM MpOrpamMmsl (8 Ki1acc)

Kox [TpoBepsiemMbIe IPEIMETHBIC PE3YIBTaThl OCBOCHHS OCHOBHOM
poBepsieMOor | 00pa30BaTEIHLHOM MpOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa3oBaHuUs
0 pe3ynbrara

1 ITo teme: "IlepBoHavYaIbHBIE XUMUYECKUE MOHATHS"




1.1

PacCKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX TOHSTHIA: aToM,
MOJIeKyJla, XUMHUYECKUH JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OHOPOIHAS U HEOTHOPOHAS ), BAJICHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJIspHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHass Macca, MaccoBas OIS
XMMHUYECKOTO DJEMEHTa B COCIUHEHUHU, MOJIAPHBIA 00beM,
XUMUYECKasi peakiusi, KilacCu(UKaMs peakiuii: peaKkiuu
COCIAMHEHUS, PEaKIUH pa3IoKeHHs, pEeaKIHu 3aMelIeHus,
peakuu OOMEHa, 5K30- M JHAOTEPMUYECKUE PEaKIHH,
TEIUI0BOH 3((EKT peakiuu, pacTBOpP, MaccoBas J0Js BEIIECTBA
(TIpolieHTHAsI KOHIIEHTpAIIKsl) B PaCTBOPE

1.2 WUIIOCTPUPOBaTh  B3aUMOCBSI3b  OCHOBHBIX ~ XUMHUYECKUX
MOHATUN Y MPUMEHATh 3TH MOHATHUS MPU ONMUCAHUU BELIESCTB U
UX TIPEBpALCHUN

1.3 UCIIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJMKY [IJII COCTAaBJICHHS
(opMyJ BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUI

1.4 PacKpbIBaThb CMBICII 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHsI, 3aKOHA
ABorajzipo

1.5 OTPEENSTh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX
COEAMHEHUSIX

1.6 KJ1acCU(DUIIMPOBATH XUMUYECKHE PEaKUU (110 YUCIY U COCTABY
YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIIOBOMY D (DEKTY)

1.7 BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO
MaccChl BEIIIECTB

1.8 BBIUHCIIITE MACCOBYIO JIOJI0 XHMHUYECKOTO JJIEMEHTAa 110
dbopMyne coemHeHu s,

1.9 BBIUMCJIISATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 IIPUMEHATh  €CTECTBEHHO-HAYYHBIC METOJIBl  IO3HAHUS -
HaOMOZeHUEe, W3MEPEHHE, MOJEIUPOBAHHUE, OSKCIEPUMEHT
(peanbHBIN U MBICTICHHBIH )

2 [Io Teme: "BaxHelnmme NOpeaCTaBUTENN HEOPraHUYECKHUX




BeniecTs"

2.1

PACKpPBIBATE CMBICII OCHOBHBIX XHMMHNYCCKHX TIOHSTHI: OKCH,
KHCJioTa, OCHOBAHHUC, COJIb

2.2

ONpEeNeNATh MNPUHAMJICKHOCTh BEIIECTB K OINPEICICHHOMY
KJIacCy coeAMHeHu o Gopmynam

2.3

KJ'IaCCI/I(l)I/IHI/IpOBaTB HCOPraHN4ICCKUC BCIICCTBA

2.4

XapaKTepu30BaTh (ONUCHIBaTh) OOLIME XUMUYECKHE CBOMCTBA
BEIIECTB  PAa3IMYHBIX KJIaccoB, MOJTBEpPXkAas ONUCAaHUE
pUMEpPaMu  MOJIEKYJSPHBIX YpPAaBHEHH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKIUI

2.5

IIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
Ka4€CTBEHHOI'O COCTaBa, BO3MOKHOCTH IIPOTEKAHUS
XUMHAYECKUX IPEBPALICHAN B PA3JIMYHBIX YCIOBUAX

2.6

CJIENOBaTh IpaBWIaM IOJb30BaHUS XUMHUYECKOW MOCYIOU H
J1a00paTOPHBIM O0OPYIOBAHUEM, a TAKXKE MpaBUIaM 0OpaIlieHus
C BemeCTBAMH B COOTBETCTBUM C HWHCTPYKUMSIMU TIO
BBITIOJTHEHUIO ~ J1aOOpaTOpHBIX ~ XUMHUYECKHX  OIBITOB IO
MOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIeCTB (BOIOpoaa U
KHCJIOPOJIa), TPUTOTOBJIEHUIO PAaCTBOPOB C OMNPEIAEICHHON
MacCOBOW JI0JIE pPacTBOPEHHOTO BEIECTBA, IJIAHUPOBATH M
MPOBOJIUTh XUMHUYECKUE JKCIEPUMEHTHI MO PaCIO3HABAHUIO
pacTBOpPOB IIEJNOYEH M KHUCIOT C TOMOIIBIO HWHIUKATOPOB
(makmyc, dheHondTanenH, METUIIOPAHK U JIPYTHE)

2.7

IMPOBOANTDL PACUYCTEI 110 YPABHCHHIO XUMUYECKOU pC€aKknnu

ITo Teme: "llepuoguueckuii 3akon u llepuoguueckas cucrema
xumudeckux aneMmeHToB J[.M. MenaeneeBa. CtpoeHue aToMOB.
Xumuyeckasi  CBS3b. OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE
peakuun”

3.1

PACKpbIBATh CMBICI OCHOBHBIX XMMHWYECKUX IIOHATUM: SIAPO
aroma, 3JEKTPOHHBIM CJIOM aroma, aTOMHas OpOUTAallb, PaanycC
aToMa, XUMHYECKas CBs3b, IOJSIpHas W HENOJISIpHAs
KOBAJICHTHAsI CBSI3b, DIEKTPOOTPULIATENBHOCTb, MOHHAs CBSA3b,
VOH, KaTUOH, aHUOH, CTENIEHb OKUCIICHUS




3.2 KJ1acCU(UIIMPOBATH XUMUYECKUE DIIEMEHTHI

33 ONMMCHIBAT WM  XapaKTepU30BaTh  TaONMUYHYIO  (opmy
[leprognueckoil CUCTEMBI XUMHUYECKHUX 3JICMEHTOB: Pa3inyarh
noHsATUs '"miaBHas moarpynmna (A-rpynma)" u "moOouHas
noarpymma (b-rpynmna)", "Maneie" u "0onpime" nepruoanl

3.4 packpsiBaTh cMbIch [lepuognueckoro 3akoHa .M. Menneneena:
JNEMOHCTPUPOBATh MOHUMAHHUE NEPUOJUYECKON 3aBUCHUMOCTH
CBOMCTB XUMHYECKHX DJEMEHTOB OT HUX TMOJOXKEHHUS B
[Iepnonnueckoit cucreme

3.5 COOTHOCUTh O00O3HAu€HHUs, KOTOpblE HMEIOTCA B Talnuie
"[lepuonnueckas cuctemMa XuUMHuYeckux siemeHtoB J[.U.
MenneneeBa" ¢ YHCIOBBIMHA XapaKTEPUCTHKAMH CTPOCHMS
aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij siapa, ooiiee
YUCJIO DJEKTPOHOB M pacHpeleleHue HX MO 3JIEKTPOHHBIM

CJIOSIM)

3.6 ONpENENATh CTENEHb OKHUCIEHUA OJIEMEHTOB B OWHApHBIX
COETMHEHMSIX

3.7 OTPENICNIATh BUJ XUMUYECKON CBSA3U (KOBaJICHTHAs U MOHHAsSI) B

HCOPraHN4CCKUX COCANHCHUAX

Tabmuma 23.1

[IpoBepsiembie 3MeMEHTBI cofiep kaHus (8 Kacc)

Kon [IpoBepsieMblii 3JIEMEHT COAECPKAHUS

1 HepBOHaIIaJ'IBHBIe XUMHWYCCKHUEC ITOHATUA

1.1 [Ipeamer xumuu. Posib XUMHUM B KU3HU YEIOBEKA. XUMUS B CUCTEME
HayK. Tena u BemecTBa. Pu3nyecKue CBOKMCTBA BEIIECTB. ATPEraTHOE
COCTOSIHUE BEIIIECTB

1.2 |IlousTHE O MeTOmax IMO3HAHUA B XUMUHU. YUMCTHIE BEIIECTBA U CMECH.
CrnocoObl pazieneHust cMecei

1.3 ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3TIEMEHTHI. CUMBOJIBI XUMHUECKUX




arieMeHTOB. [IpocThie U croXKHbIE BellecTBa. ATOMHO-MOJIEKYISPHOE
yUeHHUE

1.4

XuMHUecKas q)OpMy.]Ia. BanenTHOCTH aTOMOB XUMHUYCCKHX
3JIEMEHTOB. 3aKOH ITOCTOSHCTBAa COCTaBa BCIICCTB. OTHOCHUTEIbHAS
aroMHass Macca. OTHOcCHTEIIbHAs MOJICKYJIpHaA MaccCa. Macconas
J0JI1 XUMHUYCCKOT'O 9JICMCHTA B COCAMHCHUH

1.5

KomnuectBo BemectBa. Monbs. MoinsipHass macca. Bzaumocss3b
KOJINYECTBA, MAaCChl WM YHCIA CTPYKTYPHBIX €IWHUI[ BEIIECTBA.
PacueTs! o hopMynaM XUMHUYECKUX COCTUHEHUN

1.6

Ou3NYeCKe U XUMUYECKUE SABICHUS. XHUMHYECKAsl peaklus U €e
NpPU3HAKA. 3aKOH COXPAaHEHUsS MAacChl BEIIECTB. XHUMHUYECKHE
ypaBHeHus. Krnaccudukanuss XMMHYECKMX peakiuil (CoeauHeHus,
pasyIoKEeHUs, 3aMelIeHUsI, 0OMEHa)

1.7

XVAMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCYIOM, ¢
npaBujaMu paboTbl B Ja0OpaTOpUUM M TpUEMaMU OOpallleHus ¢
71a00paTOpPHBIM O0OPYIOBAHUEM, M3YUYEHUE U ONMHUCaHHE (HPU3UUECKUX
CBOMCTB  00Opa3lloB  HEOPraHMYECKHX  BEIIECTB, HAOIIOAEHUE
¢usnueckux (TUIaBlieHWE BOCKA, TasHUE JIbJla, PACTUPAHHUE caxapa B
CTyIIKE, KUIIEHWE U KOHJEHCAIMsl BOJbl) U XMMHUYECKHX (TOpeHue
CBEUH, NMPOKAIMBAHUE MEIHOU IMPOBOJIOKHU, B3AUMOIECHCTBUE MeJa C
KUCIIOTOM)  sIBJICHWM, HaOJIONeHHe U  ONMUCAaHWE MPHU3HAKOB
MPOTEKAaHWSI ~ XUMHYECKUX  peakiuil  (pasjiokeHue  caxapa,
B3aUMOJICCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pas3sioKeHHE
ruapokcuaa menu (II) mpu HarpeBaHuM, B3aUMOJICHCTBHE JKe€jle3a C
pactBopoM conu menu (II), uydenue cnocoOoB pasaeneHus: cMecei
(c momol1pI0 MaruuTa, (GUIBTPOBAHUE, BhIMAPUBAHUE, TUCTUILIALNA,
Xxpomarorpadusi), TMpPOBEIEHUWE OYMUCTKU  TIOBAapEHHOW  COJIH,
HAONIOEHWEe M ONHCaHWe pe3ylbTaTOB  IPOBEJCHHUS  OMBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHUE Mojelnei
MOJIEKYJ (II1apOCTEP KHEBBIX )

Baxueimme npeacraBuTeNM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx - cmecw rasos. CocraB Bo3nyxa. Kucimopon - snemMeHT u
npocrtoe BemecTBo. HaxoxneHue kucinopoaa B mpupoae, puanieckue
U XUMUYeCKHe cBoicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kuciaopoga. CrocoObl MOJydeHHUs KHCIOpoJa B Jlaboparopuu U




npoMbliuieHHoCcTH. KpyroBopor kuciopona B mnpupoge. O30H -
aJIIOTpOITHAs MOAU(UKAIIUS KHCIOPOAa

2.2

TermoBoil  >dekT XUMUYECKOM peakiuu, TEePMOXUMHUYECKUE
ypaBHEHUS, 3K30- U IHIAOTEPMHUUYECKUE peakluu. TOIUIMBO: yroyib U
MeTaH. 3arps3HeHHE BO3/AyXa, YCUJIEHHWE MapHUKOBOro 3ddexra,
pa3pylIeHHe 030HOBOTO CIIOS

2.3

Bonopon - anemeHT u mpoctoe BemecTBO. HaxoxaeHue Bojgopoaa B
npupose, (U3NYECKue U XHUMHYECKHE CBOWCTBa, IMPUMEHEHHUE,
criocoObI momydenus. KucioTsr u conu

2.4

MOJ'I?IpHBIfI 00BeM ra3oB. PacueTsl 10 XUMHYECKUM YPaBHCHUSAM

2.5

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesnb. PacTBOpHI.
HacplenHble 1 HEHACBIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB
B Bojie. MaccoBasi 10715 BEIIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA
BoAbl. OcHOBaHUsA. Poib pacTBOPOB B MPUPOJIE U B KU3HU YEJIOBEKA.
Kpyrosopot Boasl B ipupoze. 3arpsAa3HeHne NpupoaHbiX Boa. OxpaHa
Y OYMCTKA IPUPOIHBIX BOJ

2.6

Kiaccuduxkanus HEOPraHUY€CKUX COCIUHECHUMH. OKcHIbI.
Knaccuduxanus okcuaoB: coneoOpasyroiine (OCHOBHBIE, KUCIOTHBIE,
amdorepHbie) u HecosneoOpaszyromme. HomeHkiatypa OKCHIIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuaoB

2.7

OcHoBanus. Knaccudukanys oCHOBaHMIA: IIEI0YH U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknarypa ocHOBaHU. PU3NYECKUE U XUMUYECKUE
CBOMCTBa OCHOBaHUU. [lonmyyeHne ocHOBaHUN

2.8

Kucnorel.  Knaccudukarus  kuciaor. HomeHkiatypa  KUCIIOT.
OU3nYeCKue M XUMHYECKHE CBOWCTBA KHCJIOT. Psij akTHBHOCTH
metaiuioB H.H. bekerona. [lonyuenue kucnor

2.9

Comu. Homenkiarypa coseil. @uzndeckue 1 XMuMHYECKUE CBOMCTBA
coneu. [Tonyuenue coneun

2.10

I'eneTnueckas CBs3b MCIKAY KJIaCCaMH HCOPTAHNYICCKHX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUMN AKCIIEPUMEHT: KaueCTBEHHOE OIpPEAECTICHUE
CONEp)KaHMsI KHUCIOpOJa B BO3AyXe, TOIydeHue, cobupaHue,
pacmo3HaBaHWE€ W W3Y4YEHUE CBOWCTB KHCIOpOAa, HAOIIONEeHNE




B3aUMOJICHICTBHS BEUIECTB C KUCIOPOAOM U YCIOBHUS BOSHUKHOBEHUS
U TpeKpalieHus TopeHus (moxkapa), O3HAKOMIIEHHE C 00pa3namu
OKCHJIOB M OIHCAHHE UX CBOWCTB, IIOJNy4€HHE, COOMpaHUE,
pacrio3HaBaHWE€ M  M3YyYEHHE CBOMCTB BojopoAa (ropeHue),
B3aumojielictBue Bojopoaa ¢ okcugom Menu (II) (Bo3aMoxkHO
UCIIOJIb30BaHNE BUICOMATEPHAIIOB), HAOOAEeHUE 00pa3IlloB BEIIECTB
KOJTMYECTBOM 1 MOJIb, HMCCIEIOBAaHUE OCOOECHHOCTEH pacTBOPEHUS
BEILECTB C PA3JIUYHON PAaCTBOPUMOCTHIO, IIPUTOTOBIEHUE PACTBOPOB
C OIpPEACIICHHOM MacCOBOM JIOJIEMl PAacTBOPEHHOIO BEIECTBA,
B3aUMOJICICTBHE BOJbl C MeTaulaMd (HaTpUEM U  KaJbLIKEM)
(BO3MOKHO  HCIIOJIb30BAHME  BHUJEOMATEPHUANOB),  OIpPENEICHUE
pacTBOpPOB  KHUCJIOT M IIEJI0Yed C TIOMOLIBI0 HWHAUKATOPOB,
UCCIIeZIOBaHUE OOpa3lOB HEOPraHUYECKUX BEILIECTB Pa3IMYHBIX
KJaccoB, HaOJIONEHUE W3MEHEHUS OKPACKM HHIUKAaTOpOB B
pacTBOpax KUCIOT W IIEJIOYEH, M3yYEHUE B3aMMOICHCTBUSA OKCHUAA
menu (II) ¢ pacTBOpoM CcepHOM KHCIOTBI, KHUCIOT C MeETaJulaMH,
peakuuii HEUTpAIM3alKH, MOJy4YEHHUE HEPACTBOPHUMBIX OCHOBAHH,
BBITECHEHUE OAHOTO METaJla IPYTMM M3 PAacTBOpPA COJIM, PELICHUE
DKCIIEPUMEHTAIBHBIX ~ 337ad 1O TeMe 'BakHeWmMe KIIacChl
HEOPraHMYE€CKUX COCAUHEHUN"

[Tepunonuueckuit 3akoH u Ilepuognueckas cucTeMa XUMHYECKUX
anemenToB [[.11. MenpaeneeBa. CtpoeHue aromoB. XUMHUYECKas CBS3b.
OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN

3.1

[lepBrie  MOMBITKM  KJIACCUPUKAIMM  XUMHUYECKUX  DJIEMEHTOB.
[lonsTie o0 Tpynmax CXOAHBIX DJJEMEHTOB  (IEJIOUYHBIE U
IEJI0OYHO3EMENIbHBIE ~ METaJUlbl, TaJlOTeHbl, WHEPTHBIE  Ta3bl).
DJIeMEHTHI, KOTOpbIe 00pa3yroT aM(OTEpHBIC OKCUIBI U THAPOKCUIBI

3.2

[lepuoguueckuin 3akoH. llepuomnueckas cucTeMa XUMHYECKHUX
AJIEMEHTOB J.N. Meunneneena. Koportkonepuonnas u
mmHHOTIepuoaHas ¢GopMbl [lepuomnyeckoil CUCTEMbl XUMUYECKHUX
anemeHToB .M. Menneneesa. Ilepuoasl u rpynmnbsl. PuU3nyecKkuit
CMBICII TIOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX sijep. M30Tombl. DIEKTPOHBI.
CtpoeHne IIEKTPOHHBIX 000J0YEK aTroMOB MEpBBIX 20 XHUMHYECKHX
anemeHTtoB  Ilepnommueckon  cucremsl .M.  Menneneesa.
XapakTepucTUKa XUMHUYECKOTro 3JEMEHTa IO €ro TMOJOXKEHHIO B




[Tepuogunueckou cucreme [[.1. Menneneena

3.4 |3akOHOMEpPHOCTM H3MEHEHUS paadyca aroMOB  XHMHYECKHUX
JJIEMEHTOB, METAJUIMYECKUX W HEMETAIMYECKHX CBOMCTB IIO
rpynnaM W IepuogaMm. 3HadeHue llepuogudeckoro 3akoHa H
Ileppoauyeckoil CUCTEMBI XHMHMUYECKUX DJIEMEHTOB JUIsl PAa3BUTHUSA
Hayku 1 npaktuku. [[.1. Mennenees - ydeHsblil ¥ rpaXxaaHuH

3.5 |Xumwuueckas cBs3b. KoBaneHTHas (moJisipHasi M HEMOJSpHAs) CBS3b.
DJEKTPOOTPHUIATEIEHOCTh XUMUYECKUX 3IeMEHTOB. MoHHas CBsI3b

3.6 Crenennr okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC PCaKIuu.
HpOHCCCLI OKHUCJICHUA u BOCCTAaHOBJICHHU:I. Oxucnurenu )51
BOCCTAHOBUTCIIN

3.7 | XuUMHUYECKUN SKCIIEPUMEHT: U3ydeHUE 0Opa3IOB BEUIECTB METAJLIOB
U HEMETAIJIOB, B3aUMOJIEUCTBHE THAPOKCHUIA LIMHKA C PacTBOpaMu
KHCJIOT W WIEJIOYEH, NPOBEACHUE OMBITOB, WIUIIOCTPUPYIOIINX
MPUMEPHI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKIuy pasyIoKeHUs, COSAUHEHUS])

Tabmuua 23.2

[IpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTesbHOM Mporpammsl (9 kitacc)

Kon [IpoBepsieMble PEeIMETHBIE PE3YIBTAaThl OCBOCHUS OCHOBHOU
MpoBepsieMOor | 00pa30BaTEILHOM TPOrpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHus
O pe3yabrara

1 ITo Teme: "BemiecTBo n XuMudeckas peakuus'"

1.1 PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSITUNA: PACTBOD,
ANEKTPOIIUTHI, HEJJICKTPOJIUTHI, AIEKTPOIUTHYECKAS
JTUCCONMAIINS, PEaKIMd HWOHHOTO OOMEHa, Karaiu3arop,
XMMHUYECKOE paBHOBECHE, 00OpATUMbIE U HEOOpaTUMbIE PEaKILIUH,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUU,  OKHUCIUTEND,
BOCCTAaHOBUTENb, OKHCJIEHUE M BOCCTAaHOBIICHHUE, AJIOTPOIIHUS,
aM(pOTEepHOCTh, XHMHYECKasi CBs3b (KOBAJICHTHAs, WOHHa,
METAJUIMYECKasi),  KpPUCTA/UIMYECKass  peleTKa,  CIUIaBBI,




CKOPOCTb XUMHYECKOU PCaKInu

1.2

WUIFOCTPUPOBaTh ~ B3aUMOCBSI3b  OCHOBHBIX ~ XUMHUYECKUX
NOHSATUNA U MPUMEHATH 3THU MOHITHUS MIPU ONMUCAHUM BEUIECTB U
UX MPEBPALLCHAN

1.3

COCTaBIIITh ypaBHEHUS DJEKTPOIUTHYCCKON JTUCCOIHALINU
KHCJIOT, IIEeJIOUeH U COJIeH, MOTHBIC U COKPAIICHHBIC YpaBHEHUS
peakIii HOHHOTO OOMeHa

1.4

pPacKphIBaTh  CYIIHOCTbh  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuidi MOCPEJCTBOM COCTaBJICHHS DJEKTPOHHOTIO OajaHca
ATUX pEaKIUN

1.5

IMPOBOAUTD PpACUYCTLI I10 YPABHCHHIO XUMHYECKOU pCaKnuu

ITo Temam: "Hemeramnsl u nx coeaquHeHus" u "MeTaniasl U UX
coenuHeHuA"

2.1

XapakTepu3oBaTh (OMHUCHIBATH) O0OIIME U crenuduyeckKue
XUMUYECKHE CBOMCTBA TIPOCTHIX M  CJOXKHBIX BEIIECTB,
MOATBEPK/Iasi ONMMCAHUE MPUMEPAMHU MOJICKYISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIAN

2.2

COCTAaBJIATh YpPpaBHCHUSA pGaKHHfI, IMOATBCPIKAAIOIITNX
CymeCTBOBAHUC TeHETUUCCKOM CBS3H MCXKAY BCIICCTBAMU
Pa3JINYHBbIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHMUS, BO3MOXKHOCTH MPOTEKAHUSA XUMHUYECKUX
IIPEBPAILICHUN B Pa3JIMYHBIX YCIOBUIX

2.4

CIIeIOBaTh IIPABWJIAM IIOJb30BAHUS XHMHUUYECKOW TMOCYIOU W
J1a00paTOPHBIM 000PYIOBAHUEM, a TAKXKe MpaBUiaM 0OpaIieHus
C BeUleCTBAMU B COOTBETCTBHUM C HWHCTPYKIHMSMU TIO
BBITIOJIHEHUIO ~ JTAOOPATOPHBIX ~ XMMHUYECKUX  OMBITOB IO
MOJIYYCHHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U
YIJIEKUCIIOTO ra3a)

2.5

MIPOBOJIUTH PEAKIUH, IMOATBEPKAAIONMINE KAaUYCCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPHU/I-,
Opomuna-, monua-, kapOoHar-, docdar-, cwimmkar-, cymbdar-,




THAPOKCUA-NOHBI, KAaTHUOHBbI aMMOHHS, HOHBI H3Y4YCHHBIX
MCTAJIJIOB, MMPpUCYTCTBYIOIIIUC B BOAHBIX pacTBOpax
HCOPraHN4YCCKUX BCUICCTB

3 ITo teme: "Xumus u okpyxkaroias cpeaa

3.1 pacKpbIBaThb CMBICI OCHOBHBIX XuMHueckux moHsaTuil: [1JK
BEIIECTBA; KOPPO3HUS METAIIJIIOB

3.2 MIPUMEHATH OCHOBHBIE OINEPAMA MBICIUTEIBHON AEATEIIBHOCTH
- aHaJlu3 U CUHTE3, CpPaBHEHHE, 0000IIEHNE, CUCTEMAaTHU3AIIHIIO,
BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H - JUISI M3Y4YEHHUS
CBOMCTB BEIIECTB W XHUMHUYECKHUX PEAKIUU; €CTECTBEHHO-
HaydyHbIE METOJABl ITI0O3HAHUSA - HAOIIOACHUE, HW3MEPCHHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (PeabHbIA U MBICJICHHBIN)

Tabnua 23.3

[IpoBepsiembie 3MeMEHTHI cofepkanus (9 Kacc)

Kon [IpoBepsieMblii JIEMEHT CONECPKAHUS

1 BemecTBo 1 xumnueckas peakuusi. [lopropenne

1.1 |Ilepmonnuecknii 3akoH. Ilepmomnueckas cuUCTEMAa XUMHYECKHUX
anemeHToB .M. Menneneesa. CtpoeHrne aToOMOB. 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB XMMHUYECKHX JIEMEHTOB MEPBBIX TPEX MEPUOIOB,
KQJIMSI, KAJIBLIMS U UX COCIMHEHUM B COOTBETCTBHUU C IOJIOKECHUEM
1eMeHTOB B [leprognyeckon cuctemMe U CTPOCHUEM UX aTOMOB

1.2 |CrpoeHne  BemiecTna: BUAbl  XMUMHYECKOM  CBSI3H. Tunel
KPUCTAUTUYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA
KPUCTAJUIMYECKOM  PEIIETKM W  BHJAA  XAMHUYECKOW  CBS3H.
Knaccudukamus © HOMEHKIATypa HEOPTaHHMYECKUX  BEIIECTB
(MexayHapoaHas U TpUBHAJIbHAS). XUMUYECKUE CBOWCTBA BEILIECTB,
OTHOCSIIITUXCST K PA3IUYHBIM KJIacCaM HEOPraHWYECKUX COCIMHEHUH,
TCeHETHUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB

1.3 |Knmaccudukanus XUMUYECKHX PEaKIUid MO Pa3IMYHBIM MpU3HAKAM
(I0 4YMcmy W COCTaBy YYacTBYIOIIMX B PEAKUMH BEUIECTB, 10
TermIoBoMy  3(p¢deKTy, 10 M3MEHEHUIO CTENeHeH OKUCIEHUs




XUMHUYECKMX  3JEMEHTOB, IO  OOpaTMMOCTH, IO  Y4YacTHIO
KaTaJln3aropa). OK30- U YHIAOTEPMUUECKUE peakuuu,
TEPMOXMMHUYECKUE ypaBHEHUA. lIoHATHME O CKOPOCTM XMMHMYECKOU
peaxkuun

1.4

ITonsarue 006 06paTI/IMI>IX 141 H€O6paTI/IMI>IX XUMHWYCCKHUX PCAKIUAX.
IloHssTHE O TOMOIE€HHBLIX M I'CTCPOICHHBIX PCAKIUAX. IlonsiTue o
XUMHUUYCCKOM PAaBHOBCCHHU. CDaKTOpBI, BIIMAIOIIME Ha CKOPOCTH
XUMHYECKON pPCaKu U IOJOKCHUEC XUMHNYCCKOI'O PaBHOBCCHUA

1.5

OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, AJICKTPOHHBIM OajaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOMN peaKIuu. CocraBienue
ypaBHEHUI OKHCJINTEILHO-BOCCTAHOBUTEILHBIX peakiui c
HCIIOJIb30BaHMEM METO/1a AJICKTPOHHOTO OaraHca

1.6

Teopusi  SIEKTPOJIUTUYECKOW  JUCCOLMALUAHU.  ODJIEKTPOJUTHI U
HEINEKTponuThl. KarnoHbl, aHWMOHBI. MexXaHW3M JMCCOLMALNH
BEIIECTB C PAa3JIMYHBIMU BHIAMU XUMHUYECKOM CBs3u. CTeneHb
mucconuanuu. CuiibHbIE U cllaOble IEKTPOJIUTHI. Peakiinu MOHHOTO
oOMeHa. YcioBUs MPOTEKaHUs PEaKIMii HOHHOTO 0OOMEHa, MOJIHbIE U
COKpalllCHHbIE HOHHBIE ypaBHEHHs peakuuii. CBOWCTBAa KHCIIOT,
OCHOBAaHMIl M COJiel B CBETE MPEACTABICHUN 00 ANEKTPOIUTHYECKON
nucconmannu. KauecTBeHHbIE peakuuu Ha HOHBL. [loHATHE O
TUAPOJIU3E COIEN

1.7

XUMHUYECKUN  JKCIOEPUMEHT:  O3HAKOMJIEHHME C  MOJAEISIMHU
KPUCTAJUTMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB - METAIJIOB U
HeMeTauIoB (rpadura W anMmasa), CJIOXKHBIX BEHIECTB (XJIOpHIa
HATpHsl); HCCIENOBAaHHE 3aBUCUMOCTH CKOPOCTH  XHMHYECKOH
peakuuu OT BO3AEHUCTBUS PA3NUYHBIX (PAKTOPOB; HCCIEIOBAHHE
AJIEKTPOITPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCA IAUCCOLUMALNN
KUCJIOT, Ieno4edl u  coneil  (BO3MOXKHO  MCIOJIb30BAaHUE
BUJIEOMATEPUAJIOB);  TMPOBEACHHE  ONBITOB,  WJUIIOCTPUPYIOMINX
OpU3HAKK TPOTEKaHMUsI peakuuid HOHHOro obOmeHa (oOpa3zoBaHuE
ocaJka, BbIJCJIIEHHE Tra3a, oO0pa3oBaHUE  BOJbI);  OIMBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHl  OKUCIHUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuid  (ropeHue,  peakuud  pa3joKEHUs,  COCAUHEHHUS);
pacno3HaBaHWE  HEOPraHWYECKMX  BEIIECTB  C  ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIMil Ha HMOHBI; PELIEHUE ASKCIEPUMEHTAIbHBIX
3a1a4




HemeTannel n UX coequHEHUS

2.1

OO6mast xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CrpoeHue u  (U3MUECKUE
CBOMCTBA MPOCTBIX BEIIECTB - FaJOT€HOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xyopa (B3auMOJIECHCTBHE C MeETaulaMH, HEMeTallJlaMH,
menouamu).  Xnopoomopod. ComsiHash KHCJIOTa, XUMHUYECKHE
CBOWCTBA, MOJNIydCHHE, MpuUMEHEeHue. JleictBue xmopa u
XJIOPOBOJOPO/Ia HA OPTaHU3M YeJIOBeKa. BaxHenmme Xa0puasl U Ux
HaxXO0XJAEHUE B PUPOJIE

2.2

OO6mas xapakrepucthka 31eMeHTOB VIA-rpynnsl. OcobeHHocTH
CTPOCHHUS aTOMOB, XapaKTE€pHbIE CTENeHU OKucieHus. CTtpoeHue u
¢du3nueckue CBOMCTBA MPOCTBHIX BEIIECTB - KHCIOPOJa U CEPBHI.
AmnorpornHbie  MOAUGUKAIIMK KUCIOpoJa M cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOIOpO, CTPOCHUE, PU3NUECKUE U XUMUUECKUE
cBoricTBa. OKCcHBI CEPbl KaK MPEACTABUTENIM KHCIOTHBIX OKCHJIOB.
Cepnas kucnora, GpU3MYECKUE U XUMUYECKUE CBOMCTBA (0OIIME KaK
MpEACTABUTENS Kjlacca KHUCIOT U crenuduyeckue). XuMUUYECKUe
peaKkIuy, JIeKalue B OCHOBE MPOMBIIUIEHHOTO CIOC00a MOTyYeHUs
cepHoit  kucnotel. IIpumenenue. Conm  CEepHOM  KHUCJIOTHI,
KaueCTBEHHas peakiusi Ha cyiabdar-uoH. Haxoxaenue cepbl u ee
COCAMHEHUN B mpupoje. XUMHUUECKOE 3arpsi3HEHHUE OKPYXKArOIIEH
Cpelbl COEIWHEHUSMH Cepbl (KUCIOTHBIE MJOXKIH, 3arps3HEHUE
BO3J/lyXa M BOJIOEMOB), CIIOCOOBI €10 MPe10TBPaICHUS

23

OO6mrast xapakrepuctuka »djemMeHToB VA-rpymnmbl. OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHM OKUCICHHs. A3OT,
pacnpocTpaHeHue B Mpupoie, GrU3nuecKre 1 XUMUYECKHUE CBOMCTRA.
Kpyrosopor azora B mnpupone. AMMHaK, ero (Qu3MYecKue u
XUMHUYECKHE CBOMCTBA, TOJydeHHe W mpuMeHeHue. Conu aMMOHHS,
uXx (u3uueckue W XMMHYECKHE  CBOICTBa, MPHUMEHEHUE.
KauecTBeHHass peakuys Ha HMOHBI aMMOHHUSA. A30THAasl KHUCIIOTa, €€
noJiyueHue, (U3MYeCKue M XUMHUYECKHEe CBOWCTBa (OOIMe Kak
MpeaCcTaBUTENsl Kilacca KUCIOT U cneunduyeckue). Mcnonb3oBanue
HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MHHEPAIbHBIX YIOOPECHHI.
XUMUYECKOe 3arpsi3HEHNE OKPYKAIOIIEH cpebl COSTUHEHMSIMH a30Ta
(KMCTIOTHBIE TOXKIH, 3arPsI3HEHKUE BO3/1yXa, TOYBBI U BOJJOEMOB)
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®docdop, amnorponubie Moaudukanuu Qocdopa, ¢dusnyeckue u




xuMuueckue cpoiictBa. Okeua dochopa (V) u pochopnas kuciora,
¢usznyeckue U XUMHUYECKUE CBOWMCTBA, IMoiydeHue. Vcmomp3oBaHUE
¢docdaroB B kauecTBe MUHEPAIBHBIX yIOOpEeHU

2.5

O6mas xapakrepuctuka saemMeHToB [VA-rpymnmbel. OcobeHHocTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. YIIEpO[,
aJJIOTPONHbIE  MoAW(UKAaIMMU, paclpocTpaHEHHE B  MPHUPOJIE,
dusnueckne W XUMHUYECKHEe CBoHcTBa. AjcopOrus. Kpyrosopot
yoiepona B mpupome. Okcuabl ymiepona, WX (U3HYECKHE U
XUMHUYECKHUE CBOWCTBA, JCHCTBUE HA UBBIE OPTraHU3MBbI, TIOTyUYECHUE
U MPUMEHEHHE. DKOJIOTMYECKHUE MPOOIEMbl, CBA3aHHBIE C OKCHIAOM
ymepoaa (IV); rumoreza 1100aJbHOTO TMOTEIUICHUS KJIMMATa;
NapHUKOBBIN APPEKT. YroapHas KUCIOTa U €€ COIU, UX (PU3NYECKUE U
XUMHUYECKHE CBOWCTBA, MOJMyueHHWE U mpuMeHeHne. KauecTBeHHas
peakuus Ha kapOoHaT-WOHBI. Vcnonp3oBaHue KapOOHAaToB B OBITY,
MEIHIIMHE, TIPOMBIIIUIEHHOCTH U CEJILCKOM XO3SHCTBE

2.6

[lepBoHauanpHbIe TOHATHS 00 OPraHWMYECKUX BEIIECTBAX KakK o
COCMMHCHMSX yriaepoaa (MeTaH, STaH, STWJICH, aleTUJICH, JTaHOI,
[JIMIEPHH, YKCyCHas KUCIIOTa). X cocTaB M XMMHUYECKOE CTPOCHHUE.
[Tonsatre o OMONIOTMYECKH Ba)XKHBIX BEIECTBAX: >KUpaX, OCNKax,
yIJIEBOJIAX - U UX POJIM B KU3HHU YeJIOBeKa. MarepHuallbHOE €IUHCTBO
OPraHUYECKHUX U HEOPTaHMYECCKUX COCTUHECHHM

2.7

Kpemnunii, ero usndyeckre u XMMUUYECKHE CBOMCTBA, MOJTyYEHUE U
npumeHenue. CoemuHenus kpemHuss B npupoxe. OOmue
npencraeienus o0 oxcuae kpemuus (IV) u kpeMHueBOW KUCTOTE.
Cunmkarsl, 170'¢ UCIIOJIb30BAHUE B OBITY, MEJULIUHE,
MPOMBIIIJICHHOCTH.  BakHeline  CTPOUTENIbHBIE  MaTepUAJIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGiemsl
0€30MacHOr0  KCIOJIb30BAaHUS  CTPOUTENIBHBIX ~ MaTepuajioB B
IMOBCEIHEBHOM KU3HU

2.8

XVWMHUYECKUN HKCIEPUMEHT: H3y4YeHHE OO0pa3loB HEOPraHWYEeCKHX
BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI; MPOBEIECHUE KadeCTBEHHBIX
peakiuii Ha XJIOPUA-UOHBI U HAOTIONEHNE TIPU3HAKOB UX MPOTEKAHUS;
OMBITHI, OTpaXkarole (Qu3nueckue © XHUMHUYECKHE CBOWCTBA
raJIorTeHOB U MX COEOUHEHHH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATepUasIoB); O3HAKOMJIEHHE C o0pa3lamMu  XJOPHIIOB
(raJloreHUI0B); O3HAKOMJICHME C OOpa3laMu Cepbl U €e




COCIMHEHUSIMU  (BO3MOXKHO  MCMOJIb30BAaHUE BUACOMATEPUAIIOB);
HaOMoZieHUe Tpoliecca OOyIIMBaHUSL caxapa IO JICMCTBUEM
KOHIGHTPUPOBAHHOW CEPHOM KHUCJIOTHI; HW3YYEHHE XHUMHYECKHUX
CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, IPOBEICHUE Kau€CTBEHHOU
peaknuu Ha Cyib(aT-uoH ¥ HAONIONEHNWE TPH3HAKA €€ MPOTEKAHUS;
O3HAaKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMH a3ora, ¢docdopa U ux
COeMHEHUH  (BO3MOXKHO  HCHOJB30BAaHUE  BHUICOMATEPHUAIIOB),
obpa3naMu  a30THBIX M (oCOpHBIX yAOOpEHUH; TOIyYeHHUE,
coOupaHue, paclio3HaBaHWE U HU3Y4YCHHE CBOWCTB aMMHAaKa;
MIPOBEICHUE KaYECTBCHHBIX PEAKIIM HA MOH aMMOHHUS U pocdaT-noH
M U3y4YeHUE TMPU3HAKOB WX TMPOTEKaHUs, B3aUMOJCICTBUE
KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTBI C MeAblo (BO3MOXKHO
UCIIOJIb30BaHHE BUJIEOMATEPHUAJIOB); U3y4YEHUE MoZEeNen
KPUCTAJUIMYECKUX  PEIIeTOK  anmasa, rpaduta, dymiepeHa;
O3HAKOMJICHHE C TPOLIECCOM aJIcCOPOLIUMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IPOTHUBOra3a; IMOIyYEHUE,
coOupaHue, paclio3HaBaHUE U U3YUYEHUE CBOWCTB YINIEKUCIIOIO TIa3a;
MPOBEICHNE KAU€CTBEHHBIX pEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI
Y U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHUE C MMPOAYKIUEH
CUJIMKATHOM TMPOMBIIUICHHOCTH; PEHIEHUE HSKCIEePUMEHTAIBHBIX
3a7a4 rmo teMe "BakHeiime HeMeTauIbl U UX COEIUHEHUS"

MeTauiel 1 UX COCIUHCHUA

3.1

OO0mast XapakTepucTUKa XUMHUYECKUX JJIEMEHTOB - METaJUIOB Ha
OCHOBaHMM WX MoJokeHus B lleproanueckoil cucTeMe XUMUYECKHX
anementoB .M. MenneneeBa u crtpoenus aroMoB. CrpoeHue
METAJLIOB. Merannnueckas CBA3b 151 MeTAJINYECKas
KPUCTAJUIMYECKas PEIIeTKA. DJIEKTPOXUMHUUECKUN pPsii HANPSKEHUN
METaJIJIOB

3.2

dusznyeckrue U XMMUYECKUE CBOMCTBa MeTauioB. OOIIMe CrocoObl
MOJIy4eHHsST MeTauioB. [loHSITHE O KOPPO3MH METaIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CmnaBel (CTanb, YYyTYH,
TIOpATIOMUHUNA, OpoH3a) W WX TPUMEHEHHE B OBITY U
IIPOMBIIIICHHOCTH

3.3

[llemounbie MeTaiuibl: mnoJjiokeHue B llepuoguueckor cucreme
xumudeckux sneMeHToB [[.M. MeHnneneeBa; CTpoeHHE HMX aTOMOB;
HaxoXxjaeHue B npuponae. Ousnyueckne U XUMUUYECKHUE CBOMCTBa (Ha




npuMepe HaTpus U Kanusi). OKCUIIbI U TUAPOKCUJIBI HATPUSL U KaJIusl.
[IpuMeHeHre MIETOYHBIX METAJUIOB U UX COSAMHEHUN
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[IlenouyHO3eMEIbHBIC METaJlJIbl MarHUM M KaJlbIUii: MOJOXXEHHE B
[lepuoguueckon cucrteMe xumuueckux aneMeHToB [[.1. Menerneena;
CTPOCHME HX AaTOMOB; HaxXOXJEHHWE B Ipupoac. DuznUecKUe Hu
XUMHWYECKHE CBOMCTBA MarHus M Kaiplusa. Baxkaeimue coequHeHUs
KaJblust (OKCUI, THIPOKCH, cOr). JKECTKOCTh BOJBI U CIIOCOOBI €€
YCTpaHEHUS

3.5

AOMUHUUA: TIOJNIOKEHUE B llepmonnueckod cuCTeMe XMMHYECKHUX
anemeHToB J[.MI. MengeneeBa; cTpoeHHME aToMma; HAXOXKICHHUE B
npupoge. DPu3Myeckue W XUMHYECKHE CBOMCTBA  AIFOMUHUS.
AMpoTepHbIe CBOIICTBA OKCUAA U THJIPOKCH]IA AITFOMUHHUS

3.6

Kenezo: mnomoxenue B llepuogmueckoil cHCTEME XUMHUYECKUX
anemeHToB J[.MI. MenpaeneeBa; CTpOEHHE aroma; HAXOXKICHHUE B
npupone. Pu3nueckrue U XUMUYECKUE CBOMCTBa kene3a. OKcuuabl,
ruapokcubl U conu xenesa (II) u sxenesa (II1), ux cocras, cBoiicTBa
U TIOJIyYEHUE

3.7

XVUMHUUYECKUHN IKCTIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3iaMyu METaJIOB U
CIUTABOB, WX (PU3MYECKUMHM CBOWCTBAMM;, HU3YYCHHE PE3YIbTaTOB
KOPPO3UU METAIOB (BOBMOXXHO HMCIOJIB30BAaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICMCTBUS OKCHJIa KaJIbIIUS M HATPUS C BOJOHU
(BOBMOXKHO  HCIOJIb30BAHWE  BHUJICOMATEPHUANIOB);  HCCIIEIOBAHUE
CBOMCTB KECTKOW BOJbI; MpOIEcca TOPEHUS Kejae3a B KHUCIOPOAE
(BOBMOKHO ~ HCIIOJNB30BAaHME  BHJIEOMATEpPHUAIOB);  MPU3HAKOB
MPOTEKaHUsI KaYeCTBEHHBIX pPEaKIMid Ha WOHBI (MarHus, KajbIus,
amoMuHusi, nuHkKa, >xene3a (II) u xemeza (III), memu (I);
HaOJIIOJICHUE U OTMMCaHUE TIPOIIECCOB OKPAITUBAHUS TNIAMEHU HOHAMU
HaTpus, Kaius W Kaublusd  (BO3MOXHO  HCIIOJIb30BaHHE
BUJIEOMAaTEPHUATIOB); UCCIIEIOBAHUE aMmdoTepHbIX CBOICTB
TUJIPOKCHUIA  AIOMHUHHUSL W TUAPOKCHUJA  1MHKA,  PEHICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad MO0 TeMme "'BaxHeWine MeTauibl U HUX
coenquHeHud"

XUMHs ¥ OKpy’Karollas cpeaa

4.1

HoBble Marepmanel u TexHosoruu. BemecTtBa m Marepuanbl B
IIOBCETHEBHOM KU3HU 4YeJoBeKa. XUMUSA U 3740poBbe. besomnacHoe




HCIIOJB30BAHUE BCHICCTB M XHMMHYCCKHUX peaKHI/Iﬁ B 6I>ITy. HCpBa}I
IMOMOIIb ITPU XUMHUYCCKHX OKOTraX U OTPABJIICHHUAX

4.2 | OCHOBBI JKOJIOTHYECKON TIPaMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE
okpyxatomiei cpenpl I[1JIK. Poap XUMuu B pelIEHUN SKOJIOTHYECKHUX
npobinem.  IlpuponHble  HMCTOYHUKH  YIIIEBOAOPOJAOB  (Yrodb,
MIPUPOIHBIN Ta3, He(PTh), MPOTYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY
Y IPOMBIIIIJIEHHOCTH

4.3 | XUMUYECKUN OHKCHEPUMEHT: H3ydeHUEe oO0pas3loB MarepuasoB
(cTexJo, CrIaBbl METAJUIOB, IOJIMMEPHBIE MaTEpHAIIbl)

155.7. Jlna mpoBefeHNUsT OCHOBHOTO TOCYAapCTBEHHOIO SK3aMEHa MO XHWMHH
(manee - OI'D 1Mo XUMHUHM) UCTONB3YETCS IepedeHb (KoaupUKaTop) MPOBEPsIEMbIX
TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTEeIbHON MPOTPaMMBbI
OCHOBHOTI'O 00111eT0 00OpPa30BaHUS U AIEMEHTOB COJICPKAHUS.

Tabmwma 23.4

[TpoBepsiembie Ha OI'D M0 XUMUU TPpeOOBAHUS
K pe3yJibTaTaM 0CBOSHUSI OCHOBHOM 00pa30oBaTelIbHOM IMPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHMUsI

Kon [TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM pe3yJIbTaTaM
IIPOBEPSIEMOT 0a30BOT0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEILHOMN
0 TpeOOBaHMs | TPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanusi Ha ocHoBe GI'OC

1 IIpencrasnenue:

1.1 0 TI0O3HABAEMOCTH SIBJICHUU MPUPOAbI, TOHUMaHUE OObEKTUBHON
3HAYUMOCTH OCHOB XHMMHMYECKOM HaykKH Kak 00jactu
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA OOILEH KyIbTypbl
U TOPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa B  YCIOBHSX
COBPEMEHHOTO OOIIEeCTBa; MOHUMAHME MECTa XUMHUHU Cpeau
IPYTHX €CTECTBEHHBIX HAyK

1.2 0 HAay4YHBIX  METOJAax  ITO3HAHHA, B TOM YHCIIe
AKCIIEPUMEHTAJIBHBIX M TEOPETUUECKUX METO/IaX MCCIICAOBAHUSI
BEIIECTB W U3YYEHUS XUMHUYECKHUX pEakluil; yMEHHUE
UCIIOJIB30BaTh MOJENIU ISl OOBSICHEHUs] CTPOCHUSI aTOMOB H
MOJICKYJT




1.3

0 cdepax npoheCCHOHATBHON ACSITEIBHOCTH, CBSI3aHHBIX C
XMMHEH ¥ COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JNOCTIDKCHHUSX ~ XUMHYECKOH  HAyKH,  9YTO  ITO3BOJIMT
oOyJaronmmmMcsl paccMarpuBaTh XUMHUIO Kak cdepy cBoe
Oynymeli mpod)eCCHOHATBHON  ACATENBHOCTH W CHENIaTh
OCO3HAHHBIN BHIOOP XMMHHU KaK MPOQPHIBLHOTO IMpPEaMeTa IMpH
Hepexojie Ha YPOBEHb CPETHET0 00IIero 00pa3oBaHMsI

Branenue cucreMor XMMUYECKUX 3HAHUW U YMEHUE IPUMEHSTh
CUCTEMY XMMHMUYECKUX 3HAHUM, KOTOpas BKIIOYAET:

2.1

BXHEUIINE XUMHUYECKUE TIOHATHS: XUMHYECKUH DIIEMEHT,
aToM, MOJEKyJa, BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO,
OJTHOPOJIHAsI U HEOAHOPOJHAsI CMECh, OTHOCUTEIIbHBIE aTOMHAas
U MOJIEKYJIIpHas MaccChl, KOJMYECTBO BEIIECTBA, MOIJIb,
MOJISIpDHAsl ~Macca, MOJSIpHBII  00beM, OKCHUJ, KHUCIIOTA,
OCHOBaHHUE, COJIb (CpenHsAs), XMMHUYECKas peaklus, peaKiuu
COCIMHEHHUSI, PpEaKIUU pPa3JIoKEHUs, pPEaKkUud 3aMelIeHUS,
peakuuu oOMeHa, TemIoBoM 3(@exT peakuuu, 3K30- H
SHAOTEPMUYECKUE  pPEAaKUWH, pacTBOp, MaccoBass  JOJs
XUMHUYECKOIO JJIEMEHTA B COEIWHEHHH, MaccoBass [J0JI1 |
NPOLIEHTHAs KOHUEHTpALMs BEUIECTBA B PAaCTBOPE, SAPO aToOMa,
AIIEKTPOHHBIN CIION aroma, aToOMHas OpOHWTalb, paguyC aToMma,
BaJICHTHOCTb, CTENEHb OKHUCJIEHUS, XHMHYECKas CBA3b,
ANIEKTPOOTPULIATENBHOCT, noJIApHas u HEenoJisIpHas
KOBaJEHTHAsl CBSI3b, HMOHHAs CBS3b, METAJIMYECKAs CBS3b,
KpUCTAJUIMYECKasl pelieTka (aToMHasi, HOHHAsl, METAJTTNYeCcKas,
MOJIEKYJISIpHAs), HMOH, KarhuOH, aHHWOH, DJJEKTPOJIUT U
HEUIEKTPOJIUT, DJIEKTPOJIIUTHYECKAsT JUCCOLMALMS, PpPEaKUUn
MOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIMTENIb U BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTaHOBJICHUE,
AIIEKTPOJIM3, XMMHYECKOE  paBHOBecHe, OOpaTuMble U
HeoOpaTHMbIe pEaKIMH, CKOPOCTh XUMHUYECKOW peakiuw,
karanuzarop, [1/IK, koppo3us meTannos, criaBbl

2.2

OCHOBOIOJIAraloIIMEe 3aKOHbI XUMUU: 3aKOH COXPAHEHUS MACCHI,
nepuonndecknit 3axkoH /.M. MenneneeBa, 3aKOH MOCTOSIHCTBA
cOCTaBa, 3aKOH ABOTaAPO
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TCOpUHN  XUMUMU: ATOMHO-MOJICKYJIApHad  TCOPHUA, TCOopus




BJICKTpOJII/ITI/I‘IeCKOfI JuCConurannmn

BJI&I[CHI/Ie OCHOBaMM XHUMMYECKOM I'paMOTHOCTH, BKJIIO"I&I'OHIGI\/'I:

3.1

YMEHUE TMPaBWIBHO WCIONh30BaTh HW3YYCHHBIC BEIIECTBA U
MaTepHaibl (B TOM YHCIIe MUHEPAJIbHBIC YIOOPECHHMSI, METAJUTBI U
CIUTaBbl, TPOAYKTHl TIEpepabOTKH TPUPOIHBIX HCTOUYHUKOB
yIIeBOAOPOJOB (YIiIs, TPHUPOAHOTO Trasza, HedTu) B OBITY,
CEJIbCKOM XO3S1CTBE, Ha TIPOM3BOJICTBE U MOHUMAHHUE 3HAYCHUS
KHUPOB, OCTKOB, YITIEBOJOB /IS OpraHW3Ma YelIOBEKa;, YMCHHE
MIPOTHO3UPOBATH BIMSHHUE BEIICCTB M XUMHUYCCKUX TPOIECCOB
Ha OPTaHU3M YeJIOBEKa M OKPYXKAIOIIYIO IPUPOIHYIO CPEIy

3.2

YMEHHUE MHTErpUpOBaTh XMUMUYECKUE 3HAHHUS CO 3HAHUAMHU
OpYTUX y4eOHBIX MIPEIMETOB

33

HaJIM4ME OMbITa paboThl C PA3IUYHBIMU  HCTOYHHKAMU
uHbopMalMK 1O XUMHUM (Hay4dHass ¥ HAYYHO-TIOMYJIspHas
JUTEpATypa, CI0BAPU, CIPABOYHUKH, HHTEPHET-PECYPCHI)
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YMCHHUC 0OBEKTUBHO OLCHUBATDb I/IH(i)OpMaIII/IIO O BCIICCTBAX, UX
IMPCBpAIlICHUAX MW IIPAKTHYCCKOM IIPUMCHCHHMHM H YMCHHC
HCIIOJIB30BaTh €€ IJIA PCIICHUSA y‘lC6HO-H03HaBaTCJ'IBHBIX 3aga4d

Brnanenune OCHOBaMU MTOHATUIHOTO amapara 51
CUMBOJIMYECKOTO sI3bIKa XUMHUHU JJISl COCTaBJICHHUS (QopmyI
HEOPTaHUYECKUX BEIIECTB, YPABHCHUM XMMHUYECKHUX PEAKLINN;
OCHOBaMHM  XMMHYECKOM  HOMEHKJIATypbl (IUPAC wu
TPUBUAIILHOM )

YMeHue  OOBSCHATH  CBSI3b  TOJIOKEHUS  DJIEMEHTa B
[lepuonnueckoii cucreMe ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij
sqpa, 00111ee YUCII0 AEKTPOHOB), PaCIpEIeICHUEM IIEKTPOHOB
[0 SHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOJIOB,
KaJIus U KaJlbIus

IIpencraBneHnne © MEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHAYECKUAX DIIEMEHTOB (paguyc aToMma,
AJIEKTPOOTPULIATENBHOCTh), MPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOXKEHHSI 3IeMEeHTOB B Ilepmonmueckoil cucreme (B MajbIxX
NEepUOJIaX M INIABHBIX MOATPYIIAX) U AIEKTPOHHOIO CTPOCHHUS




aroMa

7 YMeHue kiaccu@uImpoBarh:

7.1 XUMHUYECKUE AIIEMEHTBI

7.2 HEOPraHUYECKHUE BEIIECTBA

7.3 XUMHUYECKHUE PEaAKIINU

8 YMeHHUE ONpenensaTh:

8.1 BAJICHTHOCTh W CTENEHb OKUCIICHHUS XUMHUUYECKUX DIIEMEHTOB,
3apsii HOHA

8.2 BHUJI XUMUYECKOW CBA3M U THUI KPHUCTAJUIMYECKOM CTPYKTYpHI B
COEIMHEHUSIX

8.3 XapakTep cpeabl B BOJHBIX PAcTBOpAaxX BEIIECTB (KUCIOT,
OCHOBaHHI)

8.4 OKHCJIUTEIb U BOCCTAHOBUTEIb

9 YMmenue  xapaktepu3oBaTh  (U3UYECKUE U XUMHUYECKHE
CBOMCTBA:

9.1 MPOCTHIX BEHIECTB (KUCIOPOA, O30H, BOJAOPOA, Tpadut, anmas,
KpeMHuH, a3oT, ¢ocdop, cepa, Xjgop, HATpUH, Kaaui, MarHui,
KaJIbIIMNA, AJIFOMUHUMN, KEIE30)

9.2 CJIOKHBIX BEILIECTB, B TOM YMCJIE UX BOJIHBIX PacTBOPOB (Boja,
aMMHMaK, XJIOPOBOJOPO, CEPOBOAOPOJ, OKCUABI U THIPOKCHUIBI
MetaiuioB | - IIA rpynn, amomunusi, meau (II), nuuka, xenesa
(IT m III), okcuasl yrepoaa (II u 1V), kpemuus (IV), azora u
dochopa (III m V), ceper (IV m VI), cepHucras, cepHas,
a3oTuCcTasi, a30THas, (QocdopHas, yrojibHas, KpeMHHEBas
KHCJIOTa ¥ UX COJIH)

9.3 MIPOTHO3UPOBATh M XapaKTEpPU30BAThb CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHHUE BEIIECTB
B 3aBUCHUMOCTH OT HMX CBOWMCTB, BO3MOXHOCTb IPOTCKAHUS
XUMUYECKUX TTPEBPAIEHUN B Pa3IMYHBIX YCIOBUSIX

10 YMeHUE COCTaBIATh MOJEKYISpPHbIE M HOHHBIE YpaBHEHUS




pCaKHHﬁ, B TOM YHCIJIC:

10.1

peaKIii HOHHOTO OOMeHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB
(Tpyrin) HeOpraHNYECKUX BEIECTB
10.4 MOJTBEPKIAIOIINX TEHETHUECKYI0 B3AUMOCBSI3b MEXK1y HUMU
11 YMeHue BBIYUCISTH (IPOBOJUTH PACUYETHI):
11.1 OTHOCHUTEJIbHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MaCCOBYIO JIOJTI0 XUMUUYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIO BEUIECTBA B pACTBOPE,
11.3 KOJINYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
11.4 [0 YPAaBHEHUSIM XMMHUYECKHX PEAKIIUN U HAXOAHUTh KOJUYECTBO
BEIIECTBa, 00BEM U MAcCy PeareHTOB WM MPOAYKTOB peaKIuu
12 Bnanenue (3HaHue OCHOB):
12.1 OCHOBHBIMM METOJJaMH HAy4yHOTO IO3HaHMs (HaONIoaeHue,
M3MEPEHUE, OKCIEPUMEHT, MOJCIUPOBAHUE) MPU HU3YYCHUU
BEIIECTB U XMMHUYECKUX SIBICHUN; yMeHUE C)OopMyaupoBaTh
poOsieMy U PEJIOKUTh IYyTH €€ PEIICHHUS
12.2 0e30MmacHoi paboThl ¢ XUMUUYECKUMU BEIIECTBAMU, XUMHUUECKOU
MoCy0i 1 1abopaTOpHBIM 000PYyIOBaHUEM
12.3 npaBuwiaMu ~ 0€30macHOrO  OOpallleHHss C  BEIIECTBAMH,
UCIIOJIb3YEeMbIMU B TOBCEAHEBHOW  JKU3HHU, IpPaBUJIAMH
MOBEJICHUS B IEISAX COEPEeKEHUs 3J0POBbSI M OKpY)Karomien
NPUPOJHOM  cpedbl; NOHMMaHue  Bpeaa  (OMACHOCTH)
BO3JICMCTBUSA Ha KUBBIE OPraHU3Mbl OIMpPEICICHHBIX BEILECTB,
crioco00OB YMEHBIIICHUSI W TPEJOTBPAIIECHUS WX BPEIHOTO
BO3ACHUCTBUS
13 Hannume  nmpakThudeckux  HABBIKOB  IUIAHUPOBAHUSA U
OCYILIECTBJIEHUS CIEIYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 M3y4eHHUE U omnucaHue (U3NIECKUX CBOWCTB  BEIIECTB;




O3HAKOMJIEHHE C (PU3NYECKHMMH M XUMHYECKUMHU SBIICHUSIMU,
OTIBITHI, WILTFOCTPUPYIOIIHE MTPU3HAKHA TPOTEKAHUS XUMUYECKUX
peakuuin

13.2

N3Y4YCHHC CIT0CO00B Pa3acCiICHUA cMmecen

13.3

MOJIy4YCHUE KHUCIOpOJa W M3YYEHHUE €ro CBOMCTB; MOJYyYEHHE
BOJOPOJia U WU3YyUYECHUE €r0 CBOWCTB; MOJYYEHUE YTIICKUCIIOTO
raza u M3y4€HHUE €ro CBOMCTB; MOJYUYCHUE aMMHaKa U U3yYECHHE
€ro CBOMCTB

13.4

PUTOTOBJIICHUE PACTBOPOB C OMPENEIICHHOW MAacCOBOW [OJIEH
PacTBOPEHHOIO BEILIECTBA

13.5

NpUMEHEHUE HUHJUKATOpOB  (JTaKMyca, METWIOpaHxka |
denondranenna) st ONpeAeNieHUs XapakTepa cpeabl B
pacTBOpax KHUCIOT U IIEI0Yei

13.6

UCCJIEI0BAaHUE U ONMCAHUE CBOMCTB HEOPraHMYECKHUX BEILECTB
pPa3IMYHBIX KJIACCOB; H3Y4YEHHE B3aMMOJEWUCTBUS KHUCIOT C
METallJlaMi,  OKCHJaMU  METaJJIOB,  PACTBOPUMBIMH U
HEPACTBOPUMBIMU  OCHOBAHMSIMH,  COJISIMM;  IIOJY4YEHUE
HEpPaCTBOPUMBIX OCHOBAHMI;, BBITECHEHHE OJHOIO MeTaljia
APYTUM U3 pacTBOpa COJIA; UCCIIEN0BaHNE aM(DOTEPHBIX CBOMCTB
TUAPOKCUIOB AIFOMUHUS U [IMHKA

13.7

pEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 1Mo Temam: "OCHOBHBIE
KJIACChl HEOPTraHWYECKUX COCAMHEHHU'"; "DIEeKTpOIUTHYECKAS
nucconmanusa"; "Baxuelmne HeMeTalJIbl U UX COCOUHCHUS';
"Ba)kHenIe MeTaIbl U UX COSIUHEHUS"

13.8

XUMUYCCKHE OKCIICPUMEHTBI, HWIUTIOCTPUPYIOIINE TPU3HAKU
POTEKAHUSI PEAKIIN HOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIINN
Ha TPHUCYTCTBYIOIIME B BOJHBIX PACTBOpAaX HOHBL XJIOPH-,
opomua-, womua-, cynabdar-, docdar-, xkapboHaT-, CHIHMKAT-
AHUOHBI, THUIPOKCHUI-MOHBI, KATHOHBI aMMOHUS, MAarHusi,
KaJIbIIUsl, aJlOMUHUS, xene3a (2+) u xenesa (3+), menu (2+),
ITUHKA

14

YMmenue:

14.1

MPEICTaBISITh PE3yJAbTaThl AKCIIEPUMEHTa B (hOpME BHIBOJOB,




JO0Ka3aTCIbCTB, I‘pa(I)I/IKOB 141 Ta6JII/IH H BBIABJIATH OMIITMPHUYCCKUC
3aKOHOMCPHOCTH

14.2 yCTaHaBIMBaThb CBA3M MEXIYy peajbHO  HAOIIOIaeMbIMU
XUMUYECKUMH SIBICHUSIMA M TIPOLIECCAMU, MPOUCXOASIIUMUA B
Makpo- U MHUKPOMHUPE, OOBIACHATH MNPUUYMHBI MHOTO0Opa3us
BEILECTB

Tabmuua 23.5

Hepequb 9JICMCHTOB COACPIKAHHA, ITPOBCPACMBIX HA OCHOBHOM
rocyaapCTBEHHOM 3K3aMCHC 110 XMMHUHU

Kon [IpoBepsieMblil 3JIEMEHT COACPKAHUS

1 [TepBoHauUaIbHBIE XUMUYECKUE MOHSATHS

1.1 UucTteie BemniectBa U cMec. CriocoObl pa3aesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 2JIEMEHTHI. CUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U CIOXKHbIE BEIECTRA.

1.3 |Xumuueckas ¢opmyna. BaneHTHOCTP  aTOMOB  XHMHYECKHUX
anemMeHTOB. CTeneHb OKUCIICHUS

1.4 3aKk0OH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTEIbHAsT aToMHasg
Macca. OtTHocuTenbHass MOJEKYJIsIpHas wMacca. MaccoBas a0
XUMHYECKOT'O DJIEMEHTA B COEAUHEHUN

1.5 |KomuuectBo BemiectBa. Monb. Mosmsipaast Mmacca. MossipHbIiE 00beM
razoB. B3auMMOCBSI3p KOJIMYECTBAa, MAacChl M YHCIA CTPYKTYPHBIX
€IVHHUI] BEIIECTBA

1.6 |®usnueckne M XUMUYECKHUE SIBIICHHUS. XUMHUECKas pEaKUUs U €€
MpPU3HAKK. 3aKOH COXPaHEHUsS MacChl BEIIECTB. XUMHUYECKHUE
YpaBHEHHUS

2 [lepunonnueckuit 3akoH u llepuognueckas cucTemMa XUMHYECKUX
anemenToB JI.1. Menneneera. CTpoeHue aToMOB

2.1 |llepuonnueckuii 3akoH. Ilepuomuueckas cucTemMa XHUMHYECKUX
anemenToB JI.MI. Menneneesa. Ilepuonel n rpymnmsl. dusznyecknii




CMBICJI ITOPAAKOBOI0O HOMEpA, HOMCPOB IIEpHUOaa U I'PYIIIIbI 2JICMCHTA

2.2

Crpoenue aromoB. CocTaB aroMHBIX sjaep. M30Tombl. DIEeKTPOHBI.
CtpoeHue 2IEKTPOHHBIX 000JI0UEK aTOMOB MEpBbIX 20 XHMHUYECKHUX
aneMmeHTOB llepunonnueckon cucremsel JI.1. Menneneena

2.3

3aKOHOMepHOCTI/I B H3MCHCHUM CBOMCTB XHMHUYECKHX DJJIIEMEHTOB
IICPBBIX TPCX IICPUOOOB, KaJlkA, KaJlbIIUA (pam/lyca aTOMOB,
QIICKTPOOTPHUIATCIIBHOCTH, MCTAJUIMYCCKUX W HCMCTAJNIMYCCKHX
CBOﬁCTB) n HX COG,ZII/IHEEHI/Iﬁ B COOTBCTCTBHUH C IIOJIOKCHHCM
3JICMCHTOB B HGpHOI[PI‘-ICCKOfI CUCTCMC U CTPOCHNECM UX aTOMOB

Crpoenue BeniecTra

3.1

Xumuueckas cBsi3b. KoBaneHTHas (HOJ’IHpHa}I )51 HGHOJ’I?IpHEUI) CBA3b.
3HGKTpOOTpI/IHaT€JIBHOCTB XMMHUYECKUX 3JIEMCHTOB. MOHHas CBs3b.
MeTtamueckas CBsI3b

3.2

Tunsl KPpUCTAJINIMICCKUX PCUICTOK (aTOMHaSI, HOHHAa,
MGT&HHH‘IGCK&H), 3aBUCUMOCTh  CBOMCTB BCIICCTBA OT THIIA
KpHCTaHJIH‘IeCKOﬁ PCUICTKH U BUA XUMMYECKOHN CBSI3U

Baxnenmme npeacTaBUTENIM HEOPraHUYECKUX BeecTB. Hemerarbl
1 UX cCOeAUMHEeHHUs. MeTalibl U UX COCAUHECHUS

4.1

Knaccudukanus u HOMEHKIarypa HEOPraHUYECKUX COEIMHEHUM:
OKCHJIOB (coyieoOpasyrolue: OCHOBHbIC, KUCIOTHBIE, aM(POTEPHBIC) U
HECoJICOOpa3ylomue; OCHOBAaHUW  (IIEJIOYM H  HEPaCTBOPUMBIE
OCHOBaHMS); KUCIOT (KHCIOPOACOAEpKAITUE U OECKHUCIOPOIHBIE,
OJTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KHUCIIBIX )

4.2

dusnueckue M XUMHYECKUE CBOMCTBA MPOCTBIX  BELIECTB-
HEMETAJIJIOB: BOJIOPO/AA, XJopa, KUCIOpoaa, cephl, azora, (ocdopa,
yriiepojaa, KpeMHUS

4.3

Pu3nyecKre U XMMUYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB-METAJIIOB:
JIATHS, HATPUS, KAJIMS, MArHus W KaJbLMs, AIIOMHHUS, JKEJe3a.
DNEKTPOXUMUYECKUI Pl HATPSIKEHUI METAJIIOB

4.4

OU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOPOJIHBIX COCIMHCHUH
HEMETAJUIOB: XJIOPOBOAOPOAA, CEPOBOAOPOAA, AMMHUAKA

4.5

du3nUeCKHe U XUMUYECKHE CBOMCTBA OKCHUIOB HEMETAJUIOB: CEPBI




IV, VI), azora (II, IV, V), dochopa (Ill, V), yrmepona (II, 1IV),
kpemuus (IV). [Tonyuenue okcuaoB HEMETAIIOB

4.6

XUMHYECKHE CBOMCTBA OKCHAOB: MeTallioB IA - IIIA rpymm, 1uHKa,
meau (I1) u xenesa (I, 111). ITomyyenne okcruI0B METAIIIOB

4.7

XYMMHUUYECKUE CBOMCTBA OCHOBAHMM U aM(POTEPHBIX TUJIPOKCUAOB (Ha
npuUMepe TUIPOKCHUIIOB aJIOMUHMS, >Keje3a, uuHka). [lomyuenue
OCHOBaHHUH ¥ aM(POTEPHBIX THAPOKCUIOB

4.8

O6mme  XUMHYECKHME  CBOMCTBA  KHUCIOT:  XJIOPOBOJAOPOIHOM,
CEpPOBOJOPOJIHOM, CEpPHUCTOW, CEpHOM, a30THOH, QochopHOH,
KPEMHUEBOM,  YTOJIBHOM. OcoOple  XMMHUYECKHE  CBOMCTBa
KOHILIEHTPUPOBAHHOW CEPHOU U a30THOM KUCJIOT. [lonmydeHne kucimor

4.9

OO61mue XxuMHUYECKHe CBOMCTBA cpeHuX colei. [lomydenue coneit

4.10

[Tonydyenue, coOupaHue, paclo3HABaHWE BOJOPOJAA, KHUCIOPOA,
aMMUaKa, YIJIIEKHCIIOTO rasa B 1abopaTtopuu

4.11

[Tonyyuenne  amMmmaka, CEpHOM W a30THOM  KHCIOT B
MPOMBIIIEHHOCTU. O01IKe CIoCcOObI MOIYyYeHUS] METAIOB

4.12

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPTAHNYICCKHX COGI[I/IHeHI/Iﬁ

XUMHUYECKHUE PEAKIIUU

5.1

Knaccudukainus XuMUYECKUX peakIuil M0 Pa3IHMYHbIM IPU3HAKAM:
0 YHCIYy W COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, IO
TerioBoMy 3¢¢deKTy, 10 HW3MEHEHUIO CTENeHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB

5.2

TermmoBoit  >PdekT XUMUYECKOW peakiuu, TEePMOXUMHYECKUE
ypaBHEHUS. DK30- M SHIOTEPMUUYECKHUE PEaKIuu. TepMOXUMUYECKHE
ypaBHCHUS

53

OKHCIINTENPHO-BOCCTAHOBUTENbHBIE  peakuuu. OKUCIUTENN U
BoccTaHoBHUTENW. lIpomecchl OKUCIEHMST M BOCCTaHOBJIEHUS.
DJEeKTPOHHBIN OaNaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakuu

5.4

Teopus dJIEKTPOTUTUYECKOM JucconUanui. KaTuoHbI, aHHOHHBI.
DJEKTPOTUTHI U HEITEKTPOIUTHL. CUIIBHBIC U CIA0BIE AIEKTPOIHUTHI.
CreneHb aucconuauu




5.5

PeaKI_II/II/I WOHHOTO OOMeEHa. YCIIOBUS ITPOTCKAHMA peaKuHﬁ HOHHOTIO
O6MeHa, IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA peaKuHﬁ

XuMHS U OKpYKarolas cpeia

6.1

BemecTtBa u Marepuanbsl B IOBCEJHEBHOM JKM3HHM YEJIOBEKA.
be3onacHoe WCMOb30BAaHME BEIIECTB M XMUMHUYECKMX PEAKIHUN B
naboparopuu U ObITy. [lepBasi moOMOIIb NP XUMHUYECKUX OXKOTaxX W
OTpPaBJICHUSIX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleh cpebl (KUCIOTHBIC O,
3arpsi3HEHHE TIOYBBI, BO3JAyXa M BOJOEMOB), CIIOCOOBI  €ro
npenorBpanieHus [IpenenbHas A0MycTHMas KOHIICGHTPAIHs BEIISCTB
(ITAK). Ponp xuMuu B pelICHUU SKOJIOTHUUECKUX TIPoOsieM. YcuieHue
MapHUKOBOTO 3 deKTa, pa3pymnieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepbl, a3ora, (ocdopa, ymiepoga, KpeMHUS M HX
COCIUHEHUN B OBITY, MEAMIIMHE, NPOMBIIIEHHOCTH M CEJIBCKOM
xo3siicTBe. [IpuMeHeHMe MeTalyIoB W CIUIaBOB (CTallb, YYTYH,
IIOpaTIOMUHUNA, OpoH3a) B OBITY W MOPOMBINIIEHHOCTH HX
coenuHeHui. [ToHsATHE O KOPPO3UM METaJIOB, OCHOBHBIE CIIOCOOBI
3aIIUTBI KX OT KOPPO3UHU

6.4

[IpuponHble UCTOYHUKHU YTIEBOAOPOAOB (Yyroib, MPUPOAHBIA ras,
He(Th), TPOAYKTHl HX MepepaboTku (OEH3MH), UX POJb B OBITY U
POMBIIIJIEHHOCTH

6.5

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX Kak o
COEMHEHUAX yriepona (MeTaH, 3TaH, STWIICH, aleTUJICH, ATaHOI,
[JIMIIEPUH, YKCYCHas KucjoTa). [loHATHE 0 OHMONOTHYECKH BaXKHBIX
BEI[ECTBAX: JKUpPAxX, OelKax, yrieBoJaX - M HUX POJU B KU3HU
YyeJ0BeKa

PacueTnr;

7.1

o ¢hopMysiaM XUMUYECKUX COCTMHEHUN

7.2

Macchl (MaccoBOI) JJOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3

10 XUMHUYCCKUM YPAaBHCHUSAM




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 151325621799860972593249704829105498913750279317
Bnageney CTenaHoea TaTbAHa BUTanseeHa

OeicTevTened C 24.03.2025 no 24.03.2026



http://www.tcpdf.org

		2026-02-17T10:05:29+0500




