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IosicauTeNbHASA 3aNHCKA

Pabouas mporpamMma mo XMMHH Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHMSI COCTaBIeHa Ha
OCHOBE TpeOOBaHMIA K pe3ynbTaTaM OCBOCHWS OCHOBHOW 00pa30BaTeNbHOH IIPOrpaMMBbl OCHOBHOTO
obmero obpasosanus, npexcrasieHHsx B PI'OC 000, a takxke Ha ocHOBe (emepanbHOl paGouei
MpOTrpaMMbl BOCIIMTAHHA M C Y4€TOM KOHIEIIMM IpernojaBaHusi y4eOHOro mnpeaMera «XHMHA» B
obpa3oBaTeTsHEIX OpraHH3alHgX Poccuiickoii Denepanny.
OBLIAA XAPAKTEPUCTHKA YYEBHOT'O [TPEAMETA «XUMUS»
Pabowas mporpamma mo XuMHM [aéT NpencTaBleHHe O Nendx, obmel crparermu oOy4eHHS,
BOCITUTAHHA M pasBUTHA O0OydaloIIMXCA CpeAcTBaMH Y4eOHOro mpeaMera, yCTaHABIHBACT
o0s3aTenbHOE IIPEMETHOE COIEp)KaHHe, IPEeIyCMaTPHBAeT paclpelelecHHe €ro mo Kiaccam H
CTPYKTYPHPOBaHHE IO pasfesaM M TeMaM IPOrpaMMbl IO XUMHH, ONpeeNseT KOJWYECTBEHHBIE M
Ka4CCTBCHHBIC XapaKTePHUCTHKH COJEPKaHHsA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTE H3YHYEHHS
XMMHA C Y49€TOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBs3€H, JIOTHKH y4eGHOro Ipomecca,
BO3PACTHBIX OCOOEHHOCTEH OOydaromMXcs, ONMpeAeNsieT BO3MOMKHOCTH NpeAMEeTa Uls pealn3aluy
TpeOOoBaHMH K pe3yJIbTaTaM OCBOSHHsS OCHOBHOI 06pa3oBaTelbHON MPOrpaMMBl Ha YPOBHE OCHOBHOTO
obmero obpa3oBaHHs, a TalKe TPeOOBAHMI K pe3yibTaTaM OOydYeHHs XMMHM HA YPOBHE Iejeif
M3Y4EHMsI IIpeIMeTa U OCHOBHBIX BH/IOB y4eOHO-IIO3HABATEIBHON JAEATENBHOCTH 00yJaroImerocs 1o
OCBOCHHIO yueOHOTr0 coJepKaHHs.
W3y4yenne XWMHH CIy)KHT OCHOBOM Juisi (OPMHUpPOBAHWS MHPOBO33PEHMS OOYUYAIOIIErocs, €ro
Npe/CTaBICHAN O MaTepHAIbHOM EIMHCTBE MEpA, BRKHYIO POJIb UTPaioT (OpMHpYeMble XHMHEH
IPEJCTaBICHUsA O B3aHMOIIPEBPAINEHHUSIX JHEPIHH H 00 HSBOIOIMH BEIIECTB B HPHPOJE, O IyTAX
pemeHus II06aIbHEIX MPoGIeM yCTOHIMBOTO Pa3BHTHS YeI0BEYECTBA — CHIPHEBOH, SHEPreTHYECKOH,
[IHIIEBOH u HKOJIOrHYECKOMH HesomacHoCTH, npodaem 3/1paBOOXpaHEHHUS.
Uzyuenue xumun:

-CIIOCOOCTBYET peanu3aliy BO3MOMKHOCTEH JUIS CaMOpasBUTHS ¥ (OPMHUPOBaHMS KYIBTYDEI
NMHYHOCTH, €€ 001mel 1 GyHKIHOHANEHOW IPAMOTHOCTH;

-BHOCHT BKJaX B (DOPMHpPOBaHHE MBIIUIEHHS M TBOPYECKHX CIOCOOHOCTEH OOydYaromuxcs,
HaBBIKOB MX CaMOCTOSATE/IbHOM y4eOHON IeATebHOCTH, SKCIIepHMEHTAILHEIX H HCCIIeI0BaTeIbCKHUX
YMEHHM, HeOOXOMMBIX KaK B IIOBCEIHEBHOM KU3HH, TaK U B POYECCHOHATHHON /IEATETHHOCTH;

-3HaKOMHT €O CHEeNH(HUKOH HAY9IHOrO MBIILICHHMS, 3aK/IabIBAET OCHOBBI IIE€JIOCTHOrO B3I
Ha €IMHCTBO NPHPOJABI M YeJIOBEKa, SBJIAETCH OTBETCTBEHHBIM 3TanoM B (GOPMHpPOBaHHK
€CTeCTBEHHOHAYYHOM TIPaMOTHOCTH OOydYaromMXcs; CroGoOCcTBYeT (OPMHPOBAHHMIO LEHHOCTHOTO
OTHOLICHHSA K €CTECTBEHHO-HAYYHBIM 3HaHHAM, K IPUPOJE, K YEIOBEKy, BHOCHT CBOM BKJIajg B
9KOJIOraYecKkoe o6pazoBanue 00yJaAIOIHXCA.

IMEJIM U3VYEHWA YYEBHOT O ITPEJIMETA «XWUMUST»

Kypc xumMuum Ha ypoBHE OCHOBHOrO oOHIero oOpasoBaHHsS HayeleH Ha OCBOGHHE
00y4JaromMMHUC] CHCTEMBI MEPBOHAYANBHBIX IOHATHH XWMHH, OCHOB HEOPraHHYeCKOH XHUMHM H
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATHI OpPraHHYeCKOW XMMHUH.

CrpykTypa coziepikaHus IIpOrpaMMbl II0 XMMHH CGOPMHPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona K e€ uzydenuro. Cojepxanue CKIagEIBACTCS U3 CHCTEMBI IOHATHH 0 XHMHUYECKOM 3JIEMEHTE
U BEIIECTBE U CHCTEMBI IOHATHH O XUMHYECKOH peaKiiuy.

OGe 5TH cHCTeMBI CTPYKTYPHO OpraHM30BaHbI 110 NPHHIMITY [OCIEIOBATENBHOTO Pa3BUTHS
3HAHWH Ha OCHOBE TEOPETUYECKUX MPE/ICTABICHHH Pa3HOr0 YPOBHS:

- aTOMHOMOJIEKYJIIPHOTO YYEHHS KaK OCHOBHI BCEI'O €CTECTBO3HAHMA,

-Ilepuomuaeckoro 3axonma I[.M. MenngeneeBa Kak OCHOBHOIO 3aKOHA XWMHHM; Y49EHHS O
CTPOCHHH aroMa M XHMMHYECKOH CBSA3HM; IpEJCTABICHHH 00 3IeKTPONHTHYECKOH JHCCOLHAIUU
BEIIECTB B pacTBOpax.

Teopernueckue 3HaHMS paccMarpUBAlOTCS HA OCHOBE SMIMPHYECKH IIONYYEHHBIX H
OCMEIC/IEHHEIX (aKTOB, Pa3BHBAIOTCA IIOCTIENOBATEIFHO OT OJHOTO YPOBHS K APYrOMY, BBIIIOJIHSSA
(GyHkuuE 00BACHEHHA M NPOTHO3HPOBAHHSA CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH IIPaKTHYECKOIO
OPHUMEHEHHUS U TOJTYYEHUS H3ydaeMbIX BEILIECTB.



OcBoeHHE MpOrpaMMbl IO XHMHH CHOCOOCTBYET (OPMHMPOBAHMIO IIPEICTABICHHA O
XHMHAYECKOM COCTABIIIONMIEN HAyYHON KapTHHEI MHpPa B JIOTHKE €€ CHCTEMHOM IPAPOIBL, IEHHOCTHOTO
OTHOLIEHWS K HAy4HOMY 3HAHHMIO M METOZaM IIO3HAaHHS B Hayke. M3ydeHwe XHMHH NPOHCXOMHUT C
IIpUBJICYEHHUEM 3HAHMM U3 paHee H3yUeHHBIX ydeOHBIX mpeaMeToB: «OKpyKaromuii Mup», «bronorus.
5-7 xnaccer» u «®u3uka. 7 Krace.

[lpy M3y4YeHMH XMMHHA MPOUCXOMMT (HOPMHpPOBAHHE 3HAHHH OCHOB XHMHYECKOHW HAayKH Kak
o6JIacTH COBPEMEHHOTO eCTECTBO3HAHMS, MPAKTHYECKOH NeATeNbHOCTH YeJIOBEKa W KaK OJHOTO M3
KOMITOHEHTOB MHUPOBO# KYJIbTYpbl 3a0aua y4eOHOrO IpeiMeTa COCTOHT B (POPMUPOBAHHME CHCTEMEI
XAMWYECKHX 3HaHUM —BaXHEHIIMX (AKTOB, IMOHSTHH, 3aKOHOB M TEOPETHYECKHX IIOJIOKEHHH,
JOCTYIHEIX 0606IeHHH MUPOBO33PEHYECKOr0 XapakTepa, s3bIKa HayKH, B NPHOOMIEHHH K HAyYHBIM
METO/[aM MO3HaHWs [PH M3YYCHHH BEINECTB M XHMHYECKHX PEaKkuuH, B (OPMHPOBAHHA U PA3BHTUH
03HABATEILHBIX YMEHHUM H MX IPHUMEHEHHH B y4eOHO-II03HaBATENBHON H y4eOHO-HCCIIE0BATENBCKOH
JEATENLHOCTH, OCBOSHHH MpaBmil 6e30macHOro obpaleHus ¢ BemecTBaMH B IIOBCEIHEBHOMN JKH3HM.
[Ipu W3y4eHWHM XMMHH Ha ypOBHE OCHOBHOro o0mero o0pa3oBaHWs BaKHOE 3HAaYeHHE MpHOOpenH
TaKue yenu, Kak:

- (GOopMHpOBaHHE HHTEVIEKTYAJIHHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa3’oOBaHMIO,
COTPY/IHHYECTBY, CAMOCTOSTENLHOMY NPHHSTHIO PEIIeHHM, CIOCOOHOH aJanTHpOBaThes K OBICTPO
MEHSIOIMMCS. YCIOBHAM JKH3HH; HAIPABIEHHOCTh OOYYeHHs Ha CHCTEMaTHYecKoe IpHOOIIeHHE
00y4aromupxcss K CaMOCTOATEIbHON II03HABATEILHOH JeATebHOCTH, HAYYHBIM METOJaM IIO3HaHHMI,
dopMHEpYIOIIMM MOTHBALlMIO M pasBUTHE CHOCOOHOCTEH K XWMMH; -00ecredeHHE YCIIOBHHM,
CIIOCOOCTRYIOIHX NPHOOPeTeHHIO 00yJarOIMMHCS OIBITA Pa3HO0Opa3HOH NEATENBHOCTH, IIO3HAHAS U
CaMOIIO3HAHKS, KJIIOYEBEIX HABBIKOB (KIHOYEBBIX KOMIIETCHIUI ), IMEIOIIUX YHHBEPCATLHOE 3HAYCHUE
IUIsl pasIMYHBEIX BHIOB JesTeNbHOCTH; (opMupoBaHue oOmell (YHKIHOHAIBHOW M €CTECTBEHHO-
HAy4HOH I'PaMOTHOCTH, B TOM YHCJIe YMEHHH OOBACHATH M OLEHHMBATH SBICHHUS OKPYXKAIOIIEI0 MHpa,
HCIIOJB3ys 3HAHHS M OIBIT, IIOJIyYCHHBIE IPH H3YYCHHH XWMHH, NPHMEHATE HX TIPH DEIICHHH
npobieM B MOBCEIHEBHOM JKM3HH M TDPYAOBOM AESTENBHOCTH; -GOpMHpOBAHHE Yy 00YyYarOIIHXCs
IyMaHHCTUYECKHX OTHONIEHWH, MOHMMAHMS UEHHOCTH XHMHYECKHX 3HaHuM s BhIpabOTKH
9KOJIOTHYECKH 11€JIeC000pa3HOro MoBeAeHUs B OBITY M TPYJOBOM NEATENILHOCTH B HEJAX COXPaHCHHI
CBOEr0 3/0pPOBbS M OKDYXKAIOIIEH MPHUPOMHOM Cpejbl; pa3BHTHE MOTHBAIMH K OOY4YeHHIO,
CIIocOGHOCTEW K CAMOKOHTPONIO M CaMOBOCIIMTAHHMIO Ha OCHOBE YCBOGHHS OOIIEYEIOBEYCCKHX
HEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BHIOOPY NPO(HIS W HANpaBIEHHOCTH JaIbHEHIIETro
oby4eHwus.

MECTO YYEBHOTI'O I[MTPEJIMETA «X1MW» B YYEBHOM ITJIAHE

O6Imee 4HCIO 9acoB, TS H3y4eHHs XMMUM Ha 6a30BOM ypoBHecocTasiser — 134 waca: B 8
Knacce — 68 gacos (2 yaca B Heaiemo), B 9 kiacce — 66 9acos (2 yaca B Hezemo). [l KaxIoro Kiacca
IIPEeyCMOTPEHO pe3epBHOE y4eOHOE BpEMSL.

Coaepxaane yae0HOro npeamera

OcHoBHOE coaepkanue oOydeHHs B IIPUMEPHOH IIporpaMMme MPEACTaBJICHO pasAeiaMH:
«ITepBoHaYaNbLHEIE XUMUYECKHE IOHATHL, «BaykHeHIHe MpeICTaBUTE M HEOPTaHWIECKHX BEIIECTBY,
«ITepHoaudecKni 3aKOH H NEpHOAMYEcKas cucTeMa XuMmudueckux snementos JI. M. Menzeneesa.
CtpoeHue aToMoB. XuMHUecKas cBs3b. OKHCIHTEIFHO-BOCCTAHOBHTEIBHEIE Peaklumy», «Bemecrso 1
XUMHYecKas peakuusy, «HemeTaisl U UX COeaHHeHus», «MeTalbl B HX COCIMHEHHS», «XUMHUS H
OKpY’Karomas cpena.
8 KJIACC

PA3JIEJI 1. IEPBOHAYAJIBHBIE XUMWYECKUE ITOHATHS

ITpenmer xumun. Ponb XiMHY B JKH3HH yernoBeka. Tena u BemecTsa. OU3MYECKHe CBOHCTBA
BEIeCTB. ATPEraTHOE COCTOSHHE BemecTB. IIOHATHE O MeTOJaX MO3HAHHA B XHMHH. XHMHS B
cucteMe Hayk. YucTeie BemecTBa U cMecH. CriocoOs! pas3jesieHus cMecei.

ATOMBI B MONeKyTbl. XuMHdeckne aneMeHTs. CHMBOIIBI XUMHYECKHX 571eMEHTOB. IIpocThie U
CIIOXKHBIE BEINECTBA. ATOMHO-MOJIEKYISIPHOE YICHHE.

Xumugeckas GopMmyna. BareHTHOCTs aTOMOB XMMHYECKHX JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocrasa BemecTs. OTHOCHTeNbHAsS aToMHas Macca. OTHOCHTEIbHAA MOJEKyIApHas Macca, Maccosas
JI0JIs1 XUMHYECKOT'0 3JIEMEHTa B COSTAHEHHH.



®usudeckue M XUMHYECKHE SBJCHHS. XWUMHYECKas peaKkius W e€ IPH3HAKA. 3aKoH
COXPaHEHHS Macchl BemecTs. Xumudeckue ypasHenms. KiaccmbHkanus XHMHYECKHX peaKIHid
(coeqMHEHHS, Pa3I0KEHHA, 3aMEIIeHus, OOMEHa).

XUMHYECKHH JKCIEPHMEHT: 3HaKOMCTBO C XHMHYECKOH IOCYIOM, ¢ mpaBuiaMd paboThl B
naGoparopun ¥ npuémamu obpameHus ¢ gabopaTOpHBIM 000pY/JOBaHHEM; H3yYCHHE H OIMCAHHE
(usmyeckux CBOMCTB 0OpaslloB HEOPraHWYECKHX BEIIECTB; HabmoneHne (u3mueckux (IUIABICHHE
BOCKA, TasHUE JIbJIa, PACTHPAHHE caxapa B CTYIKe, KHIIEHHe H KOHJEHCAIMS BOIbI) M XHMHYECKHX
(ropeHne cBe4H, NMPOKAIHBAHHE MEIHOW MPOBOJOKH, B3aHMOJCHCTBHE Mena ¢ KHCIIOTOH) SBICHHUH,
HaOmO/IcHNE ¥ ONHMCAHWE [PHU3HAKOB IPOTEKAHWS XMMHYCCKHX peakuuil (pasioxKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOpHAOM Oapus, pasnoxkenue ruapokcuaa memu(ll) mpu
HarpeBaHHH, B3aMMOZIEHCTBHE JKerne3a ¢ pacTBopoM comu Menu(Il)); u3ydenne crnocoboB pasiesneHus
cMecelf (C MOMOIIBI0 MArHHTA, (MIBTPOBAHME, BHIIAPUBAHWE, MMCTHULALMA, XpoMaTorpadmus),
IPOBE/ICHHE OYHMCTKM IOBapeHHOM CONM; HabMIOJeHNE B ONMCAHHE PE3YIBTATOB IMPOBEJCHHUS OIIBITA,
HUTIOCTPHPYIOMIETr0 3aKOH COXPAHEHAs MACChl; CO3aHue MoJiereil MoTeKy I (IIapocTepyKHEBbIX ).

PA3JIEJI 2. BAJKHEMIIIUE IIPEJICTABUTEJIA HEOPTAHUYECKHX BEIIECTB

Bosgyx — cmecs razos. CocraB Bosayxa. Kueaopos — 3J€eMEHT M IPOCTOE BEMIECTBO.
Haxox/ieHie KHCIopoaa B NpHpoje, (U3MYecKdHe M XMMHYECKHE CBOHCTBA (PEaKIWH TOPCHHS).
Oxcuper. Ilpumenenwe xucnopoza. CrocoObl TOTydeHHs KHCIopoaa B J1a0OpaTropud |
NpOMBIIIEHHOCTH. Kpyrosopor kmciopoga B mpupoge. O30H — amnoTpornHas MOAU(HKAIms
kucaopona. TemmoBodt 3pdexT XUMHUECKOM peaknuH, TEPMOXMMHYECKHE YDABHEHHs, 3K30 H
SHIO0TEpMUYeCKHe peakiuu. TOMIHBO: yroib U MeTaH. 3arpsA3HeHHe BO3IyXa, YCHICHHE IapHUKOBOTO
a¢pdexra, paspymenne 030HOBOro cinos. Bomopoa — 31eMEHT U MPOCTOE BEIIECTBO. Haxoxnenne
BOJIOpOZla B TpHpojie, Qu3HMUecKHe W XUMUYECKHE CBOHCTBA, NPHMEHEHHE, CIOCOOBI IMONYYCHHU.
Kucnorsr u comu. KommgectBo Bemectsa. Mome. MonspHas macca. 3akoH ABoraapo. MoJspHbIi
00BEM ra3oB. PacuéTel 1m0 XHMHYECKHM ypaBHeHHsM. (Du3uyeckue cBodcrBa BoJbL Bozna xak
pacTBOpHTENb. PacTBopsl. HachliieHHbIE W HEHACBHIIEHHBIC PACTBOPHL PacTBOPHMOCTH BELIECTB B
Boze. MaccoBas 70 BemeCTBa B pacTBope. Xumudyeckue cBoiicTBa Boabl. OcHoBaHusA. Poib
PacTBOPOB B NPHPOJE ¥ B XKHU3HU yesoBeka. Kpyrosopor Boas! B mpHupojie. 3arpsisHeHrHe TPHPOIHBIX
Box. OXpaHa M OYMCTKA NPUPOMHEIX Boj. Kiaccudukamus HeopraHwdecKux coenuHeHu#. OKCHIBL
Knaccuduxanus ~ OKCHIOB: cojeobpasyromme (OCHOBHEIE, KHCIOTHBIE, am(oTepHble) H
Heconeobpasyromue. HoMeHKIaTypa OKCHIOB (MEKIyHApoOAHAas H TpHBHAIbHAA). (DU3UYECKHE H
XHMHYECKHe CBOMcTBa okcHmoB. [lomyuenme oxcumoB. OcHoBanus. KiaccHduxanus OCHOBAHWIA:
IIEI0YHM ¥ HepacTBOPHMEIE OcHOBaHH. HOoMEHKIaTypa OCHOBaHM (MEXIyHApOIHAsA H TPHBHAIbHAS).
duspdecKue U XHMHUECKUe CBOiicTBa ocHOBaHmi. [Tonyyenue ocnoBanuit. Kucnotel. Knaccuduxamms
kucnor. HoMeHknatypa KACiIOT (MEKIyHApOIHAs W TpHBHaIbHAsd). DPH3HICCKHE M XHMHYCCKHE
cBoiicTBa KHcNOT. Psan axtuBHoctw MmetamioB H. H. Bekerosa. Ilomydenme xmcinor. Coum.
Homenknarypa coiieli (MeKIyHApoaHas W TpuBHAiTbHaf). DH3HUECKHE H XMMHYECKHE CBOHMCTBA
coneit. IMTomydgenue coneit. I'eHeTHuecKas CBs3b MEXAY KiaccaMH HEOPraHMYECKHX COCAMHCHHHA.
XuMHYECKHI JKCIEPHMEHT: KayeCTBEHHOE OINpeJelieHHe COJNepXKaHus KHCIopoia B BO3JYXE,
MONMydeHHe, cOOMpaHHe, paclO3HABAHHE W H3YYeHHe CBOMCTB KHCJIOpOAa; HalOIIOJeHHe
B3aMMOJICHCTBHS BEINECTB C KHUCIOPOJOM H YCIOBHS BO3HMKHOBEHHs H IIPCKPAIUCHHA T'OPCHHA
(moapa); 03HAKOMJIEHHE ¢ 0OpasiaMy OKCHIOB M OIHCAHHE MX CBOMCTB; NOIy4eHHE, COOMpaHHE,
pacrio3HaBaHWe W H3yYeHHe CBOMCTB BOJAOpOJa (ropeHHe); B3aMMOZIEHCTBHE BOJIOPOJA C OKCHIOM
meau(ll) (BOSMOXHO HCIIOJB30BAaHWE BHIEOMAaTepUHaloB); HalOmoneHHe 00pasioB BEMIECTB
KOJIMYECTBOM 1 MOJB; HCCIeNOBaHME OCOOEHHOCTEHW pACTBOPEHMS BEIIECTB C Ppas3IuyHOH
pacTBOPHMOCTEIO; [IPHTOTOBJIEHHE PACTBOPOB C ONIpPEETIEHHOM MacCOBOM J0JNeH pacTBOPEHHOrO
BEIeCTBA; B3aUMOJEIHCTBHE BOMIBI C METaIaMH (HATpUeM ¥ KalblHeM) (BO3MOXKHO HCIONIB30BAHHE
BHJIEOMATEPHAIIOB); ONpeJeleHHe PacTBOPOB KHCIOT M INENOYeH ¢ INOMOMBI0 HHIHKATOPOB;
yccreloBaHAe 06pa3loB HEOPraHWYeCKHX BEIIECTB PAasIMYHBIX KIaccoB; HAOMIOJCHHE H3MEHCHHA
OKpaCcK¥ HHIMKATOPOB B PACTBOPAX KUCIIOT U IIEJI0Yei; H3ydeHHE B3aUMOICHCTBHS OKCHIA memu(Il) ¢
pacTBOPOM CEPHOM KHCJIOTHI, KHCIOT C MeTALIaMM, peakuuil HeHTpamM3alud; TOTyICHHE
HEPACTBOPAMBIX OCHOBAaHHH, BBHITECHEHHE OJHOTO METa/la APYIHM H3 pacTBOpa COJIM; PEIICHHC
SKCIIEpAMEHTAITLHBIX 3a/1ad 10 TeMe «BaxkHenmme K1acChl HEOPraHUMIECKHX COCIIHHEHHH ».




PA3JEJ 3. INEPUOJWYECKHI 3AKOH W NEPUOJUYECKAS CHCTEMA
XUMUAYECKHUX DJEMEHTOB . W. MEHJEJIEEBA. CTPOEHHE ATOMOB.
XUMHYECKAS CBSI3b. OKUCJIUTEJIBHO-BOCCTAHOBUTEJ/IbHBIE PEAKITUA

ITepBEle TOMBITKA KIaccHbHKAMH XHMHYECKHX s1eMeHToB. [loHATHE O rpynmmax CXOJHBIX
31EMEHTOB (INEJIOYHBIE H IMENT0YHO3eMEIbHbIE METa/UIbl, [aJIOTeHbl, HHEPTHBIE Ia3bl). DJIEMEHTEL,
KOTOpbIe 06pa3yroT aM(oTepHbIe OKCHJIBI H THIPOKCHIBL.

ITepuomueckuii 3axoH. [lepuoauueckas cuctema XaMudeckux snementos JI. M. Menneneesa.
Kopotkonepuoras u mmaHHONEpuoaHas Gopmbl [leproamdeckoil CHCTEMBI XMMHYECKHX 3JIEMEHTOB
H. W. Menneneepa. llepuonsr u rpynmel. OHU3HYECKHH CMBICI TOPSIKOBOIO HOMEpPA, HOMEPOB
TNIEPHO/Ia ¥ TPYIIIBI 3JIEMEHTA.

Crpoenune aromoB. CoctaB atoMHBIX sjep. M3oronsl. OnexkTpoHbl. CTpOEHHE 3IEKTPOHHBIX
oboogex aromoB mepBex 20 xumudeckux snemeHToB [lepuoamdaeckoit cucremsl [l. Y. Mennerneesa.
XapakTepucTHKAa XHMHYECKOTO 3JIeMEeHTa 0 ero momoxkenmio B Ilepmonmueckod cucreme 1. U.
Menzeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajdyca arOMOB XHMHYECKHX SJIEMEHTOB, METAUIMYECKHX H
HEMETA/UIMYECKAX CBOMCTB 1O TrpynmamM # nepuojaMm. 3HadeHue [lepHoauyeckoro 3akoHa H
[lepuomuyeckoil CHCTEMBI XHMHUYECKHX OSIIEMEHTOB JUIS pa3BUTHS Hayku ® mnpaktukd. [ .
Menzenees — y4€HBINA U IPaKIAHUH.

Xumugeckas cBs3b. Kopanentnas (mosspHas ¥ HEIOJPHAA) CBA3b. DIEKTPOOTPHIATEILHOCTE
XMMHUYECKHX 371eMeHTOB. MoHHas CBs3b. {

Crenens oxucienus. OKHCIHTENbHO-BOCCTAHOBUTENbHEIE peakiMu. [Ipomeccs OKHCIeHHs U
BOCCTaHOBJIECHUA. OKUCIUTEH U BOCCTAHOBUTEIIH.

XUMHYEeCKHI JKCIIEPUMEHT: H3y4eHHE O00pasloB BEIIECTB METALIOB H HEMETaJlIOB;
B3aUMOJICHCTBHE THIPOKCHAA LMHKAa C PacTBOPAMH KHCIOT M INEJNOYEH; IIPOBEICHHE OIBITOB,
AWUTOCTPUPYIOIHX IPUMEPhl OKHUCIHTENHHO-BOCCTAHOBUTENBHBIX pPEeaknuil (TOpeHHe, peaKIuH
passioKeHHs, COeqUHEHUS).

9 KJIACC

PA3JIEJI 1.BEIIIECTBO 1 XUMHMNYECKASA PEAKIIUA

[Tepuomuueckuii 3akon. [leproguueckas cucteMa xumudeckux ementos J[. Y. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEepHOJIOB, KalusA, KaIbIUA MW HX COCIMHEHHH B COOTBETCTBHH C IIOJOXKCHHEM JJIEMEHTOB B
[Tepronudeckoii cHCTEMe H CTpOeHHeM WX aroMoB. CTpOeHHE BEINECTBa: BHIbl XMMHYECKOH CBS3H.
THUDBEl KPHUCTAITAYECKHX PEMETOK, 3aBHCHMOCTH CBOMCTB BeINECTBA OT THIA KPHCTAJUIMYECKOH
PemETKH M BHJA XHMHYeCKOHM cBasH. Kiaccumpukanusa W HOMEHKIATYypa HEOPraHHYEeCKUX BEILECTB
(MexayHapogHas M TPHBHMAIbHAfL). XHMHYECKHEC CBONMCTBA BEINECTB, OTHOCSAINUXCA K PasITHIHBIM
KjjaccaM HeOpraHW4yecKHX COeJHHEHHMH, TIeHeTHYecKas CBA3b HEOPraHHYeCKMX  BELIECTB.
Knaccudukamus XHEMHYECKMX peakiuit M0 pa3IW4HBIM MpH3Hakam (IO 4YHCIy H COCTaBy
YYaCTBYIOIIUX B PEAKIMHM BEIIECTB, 110 TEIIOBOMY 3((QEKTY, IO M3MEHEHMIO CTENCHEH OKHMCIICHHA
XUMHYECKHX 3JIeMEHTOB, 0 0OpaTHMOCTH, II0 Y4acTHIO KaTalu3aTopa). DK30- M SHIOTEPMHYECKHE
PEeaKIMi, TEPMOXHMHYECKHE ypaBHEHHs. [IOHATHE 0 CKOpOCTH XHMHJecko# peaxiuud. IlomsTtue 00
00paTHUMBIX M HEOOpPAaTHMBEIX XMMHYECKHX peakiusax. [IoHATHE O TOMOreHHBIX H I'eTepPOr€HHBIX
peakuusx. ITonamue o xumuueckom pagrogecuu. Daxmopwl, eNUAIOWUE HA CKOPOCMb XUMUYECKOU
peakyuu u nonodcenue xumuyeckozo pasrosecus. OKHCIHTEIHHO-BOCCTAHOBHTEIBHBIC PEaKIHY,
SIEKTPOHHBIA OalaHC OKHCIMTENHHO-BOCCTAaHOBHTENBHOM peakiuu. CocTaBleHHE YpaBHEHHH
OKHCIIATEIFHO-BOCCTAHOBUTEILHLIX PEAKIMH ¢ HCIOTB30BaHWEM METOZa 3IEKTPOHHOro OanaHca.
Teopusi 3MEKTPONMTHYECKON MUCCOMMAIAA. DIEKTPONUTHI M HEINEKTPOIUThL KarHOHBI, aHHOHBI.
MexXauu3M JIMCCOIMAIMM BEINECTB C pasJMYHBIMEM BHIAMH XHMHYeckod cBsasu. CTerneHs
mucconmanyy, CuiibHBIE U c1abble 31€KTPONUTEL. Peakinun HOHHOTO 0OMeHa. YCIOBHS IPOTEKaHHS
peaximii HOHHOTO 0OMEHa, NONHBIE U COKPAUIEHHBIe HOHHbBIE ypaBHeHHs peakimii. CBOWCTBA KUCIIOT,
OCHOBaHHIf M COJIell B CBETe MpeJICTaBJIEHHH 00 3MeKTpouTHdecKoll mucconuamuy. KavyecTBeHHbIC
peakiuu Ha UOHEL [lonamue o 2udponuse coneu.

XumMudeckuit SKCIIEPUMEHT:



O3HAKOMJIEHHE € MOJENAMH KPHCTAUIMYECKHX PpeIETOK HEOPraHW4YeCKHX BEIIECTB —
METa/UIOB M HEMEeTAIOB (rpadurTa M amMasa), CIOJKHBIX BEIIECTB (XJIOpH/a HATpHsA); HCCICIOBAHIE
3aBHCHMOCTH CKOPOCTH XHMHYECKOH PeaKiUH OT BO3AEHCTBHS Pa3MYHBIX (HaKTOPOB; HCCIENOBAHHE
3JIEKTPOIPOBOIHOCTH PAacTBOPOB BEINECTB, IPONEcca AMCCONMAIMM KHCIIOT, Mienoded u comed
(BO3MOJKHO HCIIONb30BAHHE BHCOMATEPUATIOB); PO~ BEACHAE OIBITOB, HIUTIOCTPUPYIOMIUX NPA3HAKH
IPOTEKAHHS PeaKI|it HOHHOrO 0bMeHa (0Opa3oBaHHe Ocajlka, BhIIENEeHHe rasa, 0OpasoBaHHEe BOIBL);
OIBITOB, HMJUTIOCTPHPYIOIINX HPHMEPEl OKHC/IHTE/IBHO-BOCCTAHOBHTENEHBIX —peakuuil (ropesme,
PEaKIMH pa3NIOKEHHS, COCIMHCHHS); PACIO3HABAHHE HEOPraHWYECKUX BEHIECTB C IMOMOIIBIO
KaYeCTBEHHEBIX peakiyil Ha HOHBI, pelleHHe SKCIIEPHMEHTAIbHBIX 3a/aq.

PA3JIEJI 2. HEMETAJLIBI 1 HX COEJJMHEHMA

O6mas XapakTepHCTHKa rajsoreHoB. OCOOEHHOCTH CTPOEHHS! aTOMOB, XapaKTCPHBIC CTCIICHH
okucnenns. CTpoeHHe W (HU3MYECKHE CBOWCTBA NPOCTHIX BEIIECTB — TalOreHoB. XHMHYECKHE
cBOMCTBA Ha NpHMepe Xiopa (B3aUMOICHCTBME C MeTaUIaMH, HEMETaJIaMH, IIET0YaMH).
Xnoposomopox. ConsHas KHCIIOTa, XAMAYECKHE CBOMCTBA, TOJTy4eHHe, IpUMeHeHne. JIedcTBre Xyopa
H XJIOPOBOJOPO/A HA OPTaHU3M Ye/loBeKa. BaskHelIie XIOpH/IE M HX HaX0X/eHue B pupojie.O0mas
XapakTepucTuka 3j7eMeHToB VIA-rpynmer. OcoGeHHOCTH CTPOEHHsS arOMOB, XapaKTEpPHBIC CTCICHH
okucnenus. CrpoeHwe W (pU3HUYeCKHe CBOMCTBA IPOCTHIX BEIMECTB — KHCJIOpOAa M CEpBhL
AJUTOTpOIIHBIE MOIH(HKAIME KHCIOpOZAa M cephl. XuMmdeckue cpoiictsa cepsl. CepoBOOpOL,
crpoeHne, GU3MYECKHe ¥ XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABHTE/NH KHCIOTHBIX
okcuo. Cepras KucIOTa, GU3NYECKHE H XUMUYECKHE CBOMCTBA (00mKMe Kak IPeICTaBUTEN Kacca
KHCIOT U crelpbryueckne). XuMHUecKie peakiuu, Jekale B OCHOBE NPOMBIILICHHOrO crocoda
nonydeHHs cepHoM kucioTel. [Ipumenenwe. ComM CEpHOM KHCIOTHI, Ka4deCTBEHHAs pCaKiusi Ha
cymbbar-uon. Haxoxgenwe cepsl W e€ coeluHeHHH B mpHpofe. XWMHYECKOE 3arpsA3HCHHC
OKpY’KaroIiedl cpeasl COeAUHEHHUAMH Cepbl (KHCIOTHBIC MOXKIH, 3arpA3HEHHE BO3MyXa H BOJOEMOB),
crioco6sl ero mpenoTBpamenus. O6mas XapakTepHCTHKA 37MeMeHTOB VA-rpymnmsl. OcoOGeHHOCTH
CTPOEHHMs aTOMOB, XapakTepHble CTENEeHH OKHCIEHHMs. A30T, pPacHpoCTPaHCHHE B IPHPOIC,
dusmueckue u xuMmyeckue cpoiicTBa. KpyroBopoT asora B npHpojie. AMMHAK, €ro dusmyecKue U
XUMHWYECKHUE CBOMCTBA, NMONydeHHEe W npumeHeHre. ColM aMMOHHS, X QH3MYECKHE H XUMUYECKHEe
CcBOJiCTBa, IpuMeHerke. KauecTBeHHAs peaKiisi Ha HOHBI aMMOHHMS. A30THas KHCJIOTa, €€ MOy ICHHE,
(usryeckue W XUMUIECKHE CBOHCTBA (00mHME Kak MpeICTaBHTENS Kilacca KHCIOT ! crieruduaeckue).
Hcnons30BaHAe HATPATOB M COJNEH aMMOHHS B Ka4ecTBE MHHEPAIBHBIX ynoOpeHud. Xumudeckoe
3arpsA3HEHHE OKPYXAloIIei Cpellbl COeHHEHUSIMH a30Ta (KHCJIOTHBIE JIOXK/IH, 3arpsA3HCHHC BO3YXa,
mouBbl B Bogo&MoB). Pocdop, amtorponrsle Momubukamun docdopa, GuMIECKHE H XUMUYECKHE
cBoiictBa. Oxcux Qochopa(V) u docdopuas kucnora, (E3HYECKHE M XUMUYECKAE CBOHCTBA,
nonydenme. Hcmomszosamme (docdaroB B KayecTBe MHUHEPAIBHBIX  YAOOPCHHH. O6mas
xapakrepuctaka snemenToB IVA-rpymnsl. Oco6eHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE CTETCHH
OKHC/IeHHs. YTIEpOJ, aUIOTPOIHbIE MOMM(UKALKE, PACIPOCTPAHEHHE B IPHPOAE, QU3HYCCKHE U
XUMHYecKHe cBojicTa. Asncopbmus. Kpyrosopor yriepoma B mpupoge. OKCHIBI yriepona, HX
(u3HYeCKHEe W XUMHYECKHE CBOHCTBA, JAEHCTBHE HA JKMBBIE OPraHH3MEI, NONy4CHHE U IPHMEHCHHE.
JKOJIOTHIECKHE TIPOOIeMbl, CBA3aHHbIE ¢ OKCHaoM yriaepoaa(IV); rumotesa raobanbHOro NOTEIICHUS
KITMMATa; TapHUKOBEI 3ddekr. VrompHas kuciaoTa M €€ comd, UX (H3AIECKHE H XHMHYCCKHE
CBO#CTBa, TMOJNYYeHUE M IpUMeHeHHe. KadecTBeHHas peakius Ha KapOOHAT-HOHBL Hcnons3oBanue
KapGOHATOB B OBITY, ME/MIMHE, NPOMBIIUICHHOCTH M CelIbCKOM Xossicre. llepsoHadanbHble
NIOHATHA 00 OPraHUYECKHX BENIECTBAX KaK O COeIMHEHMsX yriieposa (MeTaH, 3TaH, STAJICH, aleTHIICH,
STaHOJ, TJMIEpHH, YKCycHas Kkucnora). MX coctaB # XMMHYECKOE CTpOCHHE. ITousitHEe ©
OUOIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHpaX, OelKax, yrjieBojJaX — ¥ HMX POJIH B JKH3HH HC/IOBCKA.
MarepuanbHOe €MHCTBO OPTAHHYECKHX H HEOPraHMYeCKHX coeuHeHni. Kpemuui, ero (bu3myeckue
¥ XMMAYECKHWe CBOHCTBa, moaydende W npumeHeHue. CoeluHEHHA KPEMHHSA B IIPUPOJE. O6mue
npepcrasnenus o6 oxcume xpeMuus(IV) m KpeMHUEBOH KHCIIOTE. CumkaTsl, HX HCIIOJIE30BAaHHE B
GBITY, MemUIMEE, TPOMBIIUIEHHOCTH. Bakneliluie CTPOMTENbHBIE MAaTCpUAlbl KEpaMHKa, CTEKIIO,
nemeHT, 6eToH, xene3oberon. IIpo6iaems! Ge30macHOro UCIOIB30BaHHUA CTPOUTENBHBIX MATEPHAIIOB B
IIOBCEIHEBHOM JKHU3HH.

XHAMHYECKUH IKCIEPHMEHT:



- u3ydeHue 00pasloB HEOPraHMYECKMX BEIIECTB, CBOMCTB COJTHOH KHCIIOTBI; NPOBEICHHE
KaYeCTBEHHBIX pEeaknii Ha XJIOPHUA-HOHBl H HaOIIOACHHE NPH3HAKOB HX IPOTEKAHHMS; OIBITHL
oTpaaiomue (GHU3WYECKHE M XMMHYECKHE CBOWCTBA TaJOTE€HOB M HMX COSIMHEHHMH (BO3MOKHO
HCIIONB30BAHAE BHEOMATEPHANOB); O3HAKOMIEHHE ¢ 00pasnaMd XJIOpHIOB (TAIOTCHHIOB);
O3HaKOMJIeHHE ¢ ofpasmaM# cepel H ©€ COCQWHEHHAMH (BO3MOXHO  HCIIONB30BAHHE
BHJIEOMATepHANOB);  HabmiojeHWe  mpomecca  oOyriuBaHHs — caxapa — IOA  JeHCTBHEM
KOHIICHTPMPOBAHHON CEpPHOM KHCIOTHI, H3ydeHHe XHMHUECKMX CBOWCTB pa30aBleHHOH CEepHOH
KACIIOTHI, IPOBENCHAE KAa4eCcTBEHHOM peakuuu Ha CyibdaT-HOH H HabmojeHHe NpuH3HaKa e€
MPOTEKaHUs, O3HAKOMJIEHHE C (U3WYECKMMH CBOWCTBaMM a30Ta, (ocpopa # HMX COCNMHEHHH
(BO3MOJKHO WCIIOIB30BAHAE BHICOMATEPHAIOB), 0OpasiaMu a30THBIX H (ocdopHBIX yaoOpeHHil;
NOJIyYeHrue, COOMpaHie, Paclio3HABAHWE M M3y4YE€HHE CBOMCTB aMMHMaKa; MPOBEJCHHE KAaYCCTBCHHBIX
peakiuii Ha HOH aMMOHHS ¥ PocaT-HOH U M3yUYeHHEe MPHIHAKOB WX NPOTEKAHMs, B3aHMMOJCHCTBHE
KOHIICHTPHPOBAHHOM a30THOM KHCJIOTHI ¢ Mebio (BO3MOXKHO MCNOJB30BAHHE BHIEOMATEPHANIOB);
W3ydeHHe MOJENeH KPHCTAUIAYECKHX PEmIETOK amMasa, rpadura, (QysuiepeHa; 03HAKOMICHHE C
TpoIleccOM  acopOIyy  PAacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIVIEM M YCTPOHCTBOM
IPOTHBOrasa; MOJydeHue, COOMpaHHWe, pPacIO3HaBaHWE M M3Y4CHHE CBOHCTB YTJIEKHCIIOIO rasa;
IPOBE/ICHHE KAYEeCTBEHHBIX peakmuii Ha KapOoHAT- M CHJIMKAT-HOHBI M H3y4CHHE MPH3HAKOB HX
IpPOTEKaHUs; O3HAKOMIICHHE ¢ TpPOAYKNMeH  CHIMKATHOM  IPOMBIIUIEHHOCTH;  PEIICHHE
9KCIIepAMEHTATBHBIX 3a1a4 110 TeMe «BakHeHInue HeMeTalIbl B HX COCIHHCHHA.

PA3JIEJ 3. METAJUIBI 1 UX COEJUHEHMS OOmas XapakTepucTHKa XHMHYECKHX
9JIEMEHTOB — META/UIOB Ha OCHOBAaHMM HX IONOXKeHHs B llepHomuueckoidl cucTeMe XHMHYECKHX
smementoB JI. . Menneneesa u crpoendst aroMoB. CtpoeHue Meramnos. MeTamdeckas CBA3p H
MeTannMueckas KpHCTAUIAYECKAs peméTKa. OICKTPOXHMHYECKHH DS HAIPSOKCHHH METallloB.
dusrdgecKkre H XUMHIECKHE cBoMcTBa Metamios. O6uue crocobs! nomydeHns MeTaIoB. [loraTHe 0
KOPPO3HH METaIOB, OCHOBHBIE CHOCOOBI 3amuThl MX OT Kopposud. Crurtassr (cTamb, 4YyTyH,
JIOpaIOMHEMI, GpOH3a) W WX IpUMEHEHWEe B OBITY W IPOMBIIUIEHHOCTH. [llenodnbie METAIBL:
nonoxenue B Ilepmoamdeckoil cucteMe XuMuueckux snemeHToB JI. M. MenjeneeBa; CTpOCHHE HX
aTOMOB; HaXO)KJIeHHe B npupozne. Pu3MYECKHe ¥ XMMWYECKHE CBOMCTBa (Ha NMpUMepe HATpUsi H
kamag). OKCHOBI W THAPOKCHAB! HaTpusd M Kamusd. [IpuMeHeHHe MIENOYHBIX METAIOB H HX
coequnennit. 1llenodHo3eMeNbHEIE META/UTEl MArHWi M KaiblHil: mojoxeHne B Ilepuopwdeckoi
cuacTeMe xumudeckux dneMenToB . . Menneneesa; cTpoeHHe HX aTOMOB; HaXOKIACHHE B IPUPOJE.
duzpuecKkre ¥ XUMHUECKHE CBOMCTBA MArHUs M KAIblIus. BaxHeiimme coequHeHust Kanbius (OKCHII,
rugpokcun, comm). JKECTKOCTh BOABI M CIIOCOOB €€ yCTpaHeHHs. AJIOMHHMI: IIONOXEHHE B
IMepromuyeckoit cucreme xumpdaeckux aneMenTos JI. V. Menaeneesa; crpoerne aToMa; HaXOXICHHE
B mpupone. ®Pu3HUeCKHe ¥ XHMHYECKHE CBOWCTBA amoMMHMS. AMGOTEpHBIE CBOHCTBA OKCHIA H
rEApOKCHIA amoMuHus. JKene3o: mooxkenue B [1epHOIHIECKOH CHCTEME XMMHYECKHX 3IeMEHTOB J1.
M. Menzeneesa; CTPOEHHE aToOMa; HAXOKJACHHE B Ipupozxe. Pusmdeckue ¥ XHMHYECKHE CBOHCTBA
xene3a. Oxcusl, ruapokcusl 1 comu xkenesa(ll) u sxenesa(Ill), ux cocras, cBOKHCTBA ¥ NOTYYCHHE.

XuMU9ecKHi SKCIEPHMEHT:

O3HaKOMIIeHHE ¢ 06pasiaMi METAIOB H CIUIABOB, MX (QHU3MYECKHMH CBOMCTBAMH; H3YUCHHE
Pe3yNTaTOB KOPPO3MH META/IOB (BO3MOXHO HMCIIONB30BAHHE BHEOMATEPHATIOB), OCOOCHHOCTCH
B3aMMOJICHCTBHS OKCH/IA KAMBIAS M HATPHUS C BOIOM (BO3MOIKHO HCIIONE30BAaHHE BHIEOMATEPHATIOB);
HCCIeI0BAHME CBOMCTB JKECTKOH BOJBI; IpOIECcCa TOPEHHs JKele3a B KHCIO- pofe (BO3MOXKHO
HCIIOJIE30BaHAE BHIEOMATEPHAIOB); NPH3HAKOB IPOTCKAHHs KAYECTBEHHBIX DPEaKIMi Ha HOHBI
(MarHus, KaubIHas, aTIOMHHAS, TUHKa, xenesa(ll) u xenesa(lll), memu(1l)); nabmroneHne 1 OIMMCAHKE
TIPONECCOB OKPAIIMBAHKS IJIAMEHH MOHAMHM HATDHS, Kamus M Kalblus (BO3MOXKHO HCIOJIL30BAHHE
BH/ICOMAaTEPHANIOB); HCCNeN0oBaHHe amM(OTEPHBIX CBOWCTB THIPOKCHA ATIOMHHHS H THIPOKCH]IA
IIMHKA; peleHne SKCIEPUMEHTAIBHBIX 3a1a4 0 TeMe «Baxkneime MeTauIsl ¥ UX COSAMHECHUSY.

PA3JIEJ 4. XUMHUS U OKPYIKAIOIIASI CPEJIA Hosple MaTepHanbl B TEXHOJIOTHH.
BemecTsa ¥ MaTepuaibl B IOBCETHEBHON JKH3HHM uelnOBeka. Xumus M 370poBbe. besomachoe
HCIIONB30BAHME BEIIECTB H XUMHYECKHX peakuuit B 6pITy. Ileppas momompb IpH XUMHAYECKHX OXKOTaxX
U oTpaBieHusx. OCHOBBI 3KOJOIMYECKOH TI'PaMOTHOCTH. XHUMHUECKOe 3arpA3HEHHE OKpyXKaromei
cpems! (mpenenmbHas gomyctumas KonumenTpamms semects — [IJIK). Pomb XumuM B peIICHHH



3KoJIoru4eckux mnpobnem.[IpupoaHbie HCTOYHUKH YIrIIEBOAOPOAOB (Yroilb, IPHPOAHBINA ra3s, He(Ts),
NPOAYKTEL MX TepepalOTKH, MX POIb B OBITY M NPOMBIIIEHHOCTH.XMMHYECKHH 3KCIEPHMEHT:
U3y4eHHe 00pa3OB MaTEPHAAIIOB (CTEKII0, CIIABBI METAIJIOB, OJMMEPHBIE MaTEPUAIBI).

INIAHUPYEMBIE PE3VJBTATBI OCBOEHHSI YYEBHOI'O IIPEJIMETA
«XHUMMUs» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO ofmiero ofpazoBaHus
JIOCTHTAlOTCS B XOZe OOy4eHHss XMMHH B €IMHCTBE Y4eOHOM M BOCIHTATENHHOM IeSTeNbHOCTH
Oprasuszanuy B COOTBETCTBHH C TPAJHIMOHHBIMU POCCHHCKMMH COLHOKYILTYPHBIMH H JIyXOBHO-
HPaBCTBEHHBIMH IEHHOCTSMHU, NPUHSATHIMA B OOIIECTBE IMpPaBUIAMH W HOPMaMH IIOBEJCHHS H
CrocoGCTBYIOT HPOLECCaM CaMONIO3HAHKS, CAMOPA3BUTHSA ¥ COL[MATH3AMH 00y JarOIHXCs.

JIn9HOCTHBIE pe3y/IbTaThl OTPakKaloT CHOPMHUPOBAHHOCTb, B TOM YHCIIE B YACTH:

ITaTproTHYECKOro BOCTIMTAHUSA

1)I€eHHOCTHOTO OTHOINEHHS K OT€UYECTBEHHOMY KYIbTYPHOMY, HCTOPHIECKOMY M HayIHOMY
HACIIe/INI0, TIOHUMAHHA 3HAYCHHS XHMHYECKOH HayKH B JKH3HH COBPEMEHHOTrO OOIIEecTBa,
CnocoOHOCTH BIAfeTh AOCTOBEpHON wHH(pOpMamme# O TNepeoBhIX MAOCTHKEHHSX M OTKPBITHAX
MHPOBOM M OTEYECTBEHHOH XUMMHU, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoWcTBE MUpa H
obmecTBa;

['paskmaHCKOTO BOCHHUTAHHSA:

2)IIpencTaByieHnuss O CONMAIBHBIX HOpMax M IPaBWIaX MEXIMYHOCTHBIX OTHOINEHHH B
KOJUIEKTHBE, KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOM,  y4eOHO-
HCCIIEeIOBATEIbCKON, TBOPYECKOH M APYTHX BHIAX JEATETBHOCTH; TOTOBHOCTH K pasHO- oOpasHoif
COBMECTHOH JEATENIbHOCTH IIPH BBHINONHEHMM Y4YeOHBIX, IO3HABAaTENBHBIX 3a4ad, BHINOIHEHUA
XUMHYECKHX S5KCHEPHMEHTOB, CO3JaHHH Y4eOHBIX NPOEKTOB, CTPEMIICHHMS K B3aUMOIOHHMAHHUIO H
B3aMMOIIOMOIIH B TIpoliecce 3ToH y4eOHO# HedATeTbHOCTH; TOTOBHOCTH OICHHBATh CBOE MOBEJIECHUE B
NOCTYIIKM CBOMX TOBapHulledl ¢ MO3MIUH HPABCTBEHHBIX M NPABOBHIX HOPM C YUYETOM OCO3HAHHUS
IIOCIIE/ICTBUH TTOCTYIIKOB; ;

IleEHOCTH HAYYHOI'O MO3HAHHA

3) MHPOBO33DEHYECKHX TNpEJCTABIEHMN O BEIECTBE M XMMHMYECKOH  peaKuuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YpPOBHIO DAa3BHTHS HAyKd M COCTABIIONIMX OCHOBY JUIs
IIOHMMAaHHA CYIIHOCTH HAy4YHOH KapTHHBI MHpa; MPEJCTaBIICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pasBUTHs IIPUPOBI, B3aMMOCBS3IX YeJlOBEeKa ¢ MPUPOJIHON cpe/iod, O PO XUMHHM B IIO3HAHUM 3THX
3aKOHOMEPHOCTEH;

4) mo3HaBaTeJbHEIX MOTHBOB, HANpaBICHHBIX HA MOJyYeHHEe HOBHIX 3HAHHU [0 XHMHH,
HEOOXOOMMBIX ISl 06BICHEHUS HaOIOJaeMBIX TIPOIIECCOB U SBJICHHIA;

5) mo3naBaTenbHOM, HHHOPMAIIMOHHON W YHUTATENBCKOM KYIBTYPBI, B TOM HYHCIIE HABBIKOB
CaMOCTOATENbHON paboThl ¢ y4eOHBIMH TEKCTAMH, CIPaBOYHOM JHMTEPaTypoH, JOCTYIHBIMH
TEXHHYECKHMHU CPEICTBAMU UHDOPMAIHOHHBIX TEXHOIOTHIA;

6)uHTepeca K OOYUEHMIO M IO3HAHHIO, JIFOOO3HATENBHOCTH, TOTOBHOCTH H CIIOCOGHOCTH K
caMo0Opa30BaHUIO, NPOEKTHOM H HCCIENOBATENbCKOH NEeATEeNbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIeHHOCTU U YPOBHS 00yUCHHUS B JAbHEHIIEM;

@opMUpPOBaHUS KYITBTYPHI 30POBBS

7) oco3HaHHUA LEHHOCTH JKH3HH, OTBETCTBEHHOrO OTHOIIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKH
Ha 3/I0pOBbIM 00pa3 JKM3HHM, OCO3HAHMS IIOCIEACTBHH M HENPUATHA BPEIHBIX IIPHBBIYEK
(ymoTpebiieHHs  adKorons, HAPKOTHKOB, KYpEHHs), HEOOXOJAMMOCTH COOMIOCHHA IIPaBHII
6e3omacHOCTH IIPH 0OpaIeHUH ¢ XUMUYECKUMH BEIECTBAMH B OBITY M PeaTbHOH KU3HHU;

Tpynosoro BociuTanus !

8) mHTEepeca K MPaKTHIECKOMY H3ydeHUI0 npodeccHil U TpyAa pasIMdHOro poja, YBaXKEeHHE K
TPYAY M pe3ylbTaraM TPYJIOBOH JeATEeIHHOCTH, B TOM YHCJIe Ha OCHOBE IIPMMEHEHHS IPEeIMETHBIX
3HAHUI 10 XMMHH, OCO3HAHHOTO BHIOOpA HHIHBHAYATEHOM TPACKTOPAM IIPOIOIDKeHUs 00pa3oBaHus C
y9€TOM JIMYHOCTHBIX HHTEPECOB H CIOCOOHOCTH K XHMHUM, OOIIECTBEHHBIX MHTEPECOB U
notpebHOCTeH; ycmemnoi npodecCHOHATEHOM NEeATeNPHOCTH H PAa3BUTHS HEOOXOMMMBIX YMEHHI;
FOTOBHOCTB a/IaliTHPOBATHECS B PO EeCCHOHATBHOM Cpele;



OKOJOTHIECKOT0 BOCITHTAHUS

9)axomoruuecky HenecooOpa3Horo OTHOIIEHHS K NMPHpPOJe Kak MCTOYHHKY JKH3HHM Ha 3eMie,
OCHOBE €€ CYINEeCTBOBAHHMA, IOHMMAaHHS LEHHOCTH 3/0poBoro M 6GesomacHoro obpasa >KU3HH,
OTBETCTBCHHOTO OTHOIICHHA K COOCTBEHHOMY (H3HYECKOMY H INCHXHYECKOMY 3J0POBBIO, OCO3HAHHUSA
LIEHHOCTH COOMIOAECHUSA NpaBuwi1 0e30macHOro IMoBeAEHWs Ipu paboTe C BemlecTBaMH, a TaKKe B
CHTYalHsAX, YTPOXKAOIIHX 30POBBIO U XKU3HH JIFONEH.

10) criocobHOCTH IpUMEHATE 3HaHHSL, OTydaeMble IIPH H3YUeHHH XHMHH, I PEIIeHus 3a/1ad,
CBA3aHHBIX C OKpY)KAlOUIeH NPHPOJHOH CpeIoH, MOBBIIEHHS YPOBHA 3KOJIOTMYECKOH KYyIbTYDHI,
OCO3HAHHS TTO0AILHOTO XapakTepa 3KOJOTMYECKMX IpobleM M IyTed HX pelmeHHs IIOCPEICTBOM
METOJIOB XUMHH;

11) 5KOJOrUYecKOro MBIIUIEHHS, YMEHHS pPYKOBOJACTBOBAaTbCS WM B I103HABAaTEIBHOH,
KOMMYHUKATHBHOH! M COIMATBHOMN NPAKTHKE

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMeTHBIX pe3yJbTATOB BBIAEHSIOT 3HAuUMble Ui (OpPMHpOBAHHS
MHPOBO33pEHUs OOmMEHayyHble NOHATHA (3aKOH, TEOpHs, NPHUHIMII, rHmoTe3a, (akr, cucrema,
IPOLECC, SKCIIEPUMEHT H p.), KOTOPhIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y9eOHBIX IpeaMeTax
M II03BOJISIOT HA OCHOBE 3HAHMUH M3 3THX IpeaMeToB (QOPMHpPOBAThH NpeACTaBIEHHE O IEJIOCTHOMH
HAY4YHOH KapTHHE MUpa, 1 YHHBEpCAIbHbIC yueOHbIe NeHCTBHS (II03HaBaTeIbHEIe, KOMMYHUKAaTHBHEIE,
PErylIATHBHBIE), KOTOpHe obOecrednBarOT (OPMHPOBAHHE TOTOBHOCTH K CaMOCTOSTEIEHOMY
[IAaHMPOBAHHIO M OCYIIECTBIICHUIO Y4eOHO! AesTeTbHOCTH.

MeranpeaMeTHbIEPE3yIbTaThl OCBOCHHA 00pa3oBaTENbHON IPOrpaMMbI 10 XHMHH OTPaXKaroT
OBJIaZIEHUE YHUBEPCAITbHBIMU TO3HABATEILHBIME JEHCTBHAMM, B TOM YHCJIE:

ba30BBIMH JTOrHYECKUMH JeHCTBUSIMU

1) ymeHHeM HCIIONB30BaTh NPHEMBI JIOTHYSCKOTO  MEBIIUICHAS IIPH OCBOCHHM 3HAHWI:
PacKphIBaTh CMBIC]I XHMHYECKHX MOHATHH (BBILENATH MX XapaKTepHBIC NPH3HAKH, YCTAHABIHBAaTh
B3aUMOCBS3b C APYTHMH MOHSTHSIMHM), HCIIOIB30BATh MOHATHS Ul 0OBACHEHHS OTAEIbHBIX (AKTOB H
ABNICHHN; BHIOMPAaTh OCHOBAaHHA M KPUTEPHH A KIACCH(QHUKAMH XHMMHYECKHX BEINECTB H
XMMHYECKHX PEaKluH; yCTaHABIMBATh PHYMHHO-CICACTBEHHBIE CBA3M MEXIY 00BEKTaMH H3y4YCHHUS;
CTPOHTH JIOTHYECKUE pACCyKICHUs (MHAYKTHBHBIC, NENyKTHBHBIE, 10 aHAIOTHHK); AejaTh BBIBOABI H
3AKITIOUEHUS;

2) yMeHHeM NPHMEHSTH B Ipollecce MO3HAHWSA MOHATHS (IpeJIMETHBIC W MeTalpeJMETHEIE),
CHMBOJIMYECKHE (3HAKOBEIE) MOJIENIH, MCIOIB3yeMble B XHMHH, Ipeobpa3oBHIBATE IIMPOKO
IpHAMEHSEMEIE B XUMHUH MOJENIbHBIE IIPEJCTABICHHS — XHUMHYECKHWH 3HAK (CHMBOJI 3JIEMEHTA),
XHMHYecKas GopMyna 1 ypaBHCHHE XHUMHYECKON PeaKIy — MPH PEIleHHH YaeOHO-TI03HABATETbHBIX
3a3J1a4; C Y4ETOM 3THX MOJEIBHBIX NPEJCTABICHUIl BBHLBIATH W XapakTepPH30BaTh CYLIECTBEHHBIE
TNPH3HAKH H3Y9aeMbIX 00BEKTOB — XMMHYECKHX BEIIECTB M XMMHUYECKHX PeaKIUii; BELBIIATE 00miue
3aKOHOMEPHOCTH, [PHYHHHO-CIICJCTBEHHBIC CBSA3HM H IIPOTHBOPEYMS B HM3y4YaeMBIX IpoLeccax H
ABIICHUAX, MpE/IaraTh KPHTEpHH [ BBIIBICHHS O3THX 3aKOHOMEPHOCTEH M IPOTHBOPEYMH;
CaMOCTOATENBHO BBHIOHpATh CIOCOO perneHus y4ueOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelleH s, BEIOMpaTh HanOoJIee IMOAXOAAIIHIH ¢ y9ETOM CaMOCTOATEIEHO BEICICHHBIX KPHTCPHEB);

Ba30BBIMH HCCIIEIOBATENECKAME ASHCTBHIMU

3) yMeHHeM HCIONB30BaTh IOCTABICHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA IIO3HAHMSA, a
TaKkK€ B Ka4ecTBE OCHOBEL Uit (OPMUPOBAaHUS THUIOTE3Bl IO MPOBEPKE IPABHJIBHOCTH
BBICKa3bIBAEMEIX CYKICHHUIA;

4) npuobpereHue omLITa MO IUIAHHPOBAHHIO, OPraHM3alMM H IIPOBEZCHHUIO YYCHHYECKHX
9KCIIEPUMEHTOB: yMEHHE HalmojaTk 3a XOAOM IIpollecca, CAMOCTOSTENIBHO IIPOTHO3MPOBAThH €ro
pesyasTar, (opMynHpoBaTh OOOOIIEHHS W BHIBOABI IO pe3ynsTaraM IpOBeJEHHOIO OIBITA,
HCCIIEIOBAHMSA, COCTABIATH OTUET O NIPOJIeaHHON paboTe;

Paboroii ¢ mapopmarueit

5) yMeHHeM BEIOHMpaTh, aHATM3HPOBATH W HHTEPIPETHPOBATh HHGOPMAIHIO Pa3IHIHEIX BHIOB
u ¢GopM mpeACTaBICHHS, IONYyYaeMyI0 M3 pa3sHBIX HWCTOYHUKOB (HAyYHO-TONYJIApHas JIATEpaTypa
XMMHYECKOTO COIep)KaHMs, CIpaBOYHbIE NOCOOMs, pecypchl VMHTepHETa); KpUTHYECKH OLCHHBATH
NPOTHBOPEYHMBYIO U HEAOCTOBEPHYIO HH(POpMALHIO;
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6) yMEHHEM IIPEMEHATE Pa3IMYHEIC METOABI B 3aIIPOCH] IIPH 110~ HCKe B 0TOope HHpOpMAIMH U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMMMBIX I BEIIOTHEHHs Yy4eOHBIX H IIO3HABATENBHBIX 3a/a4
ONpeNieNéHHOr0 TWna, npuoOpereHWe onbsiTa B OOJNACTH MCHONB30BaHUA HHPOPMALKMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJAJECHHE KyJIbTYPOH aKTHBHOIO MCIOJB30BaHHA pa3IHYHBIX
TIOMCKOBBIX CHCTEM; CAMOCTOSATEILHO BEIOMPATh ONTUMATBHYIO (OpMY IpeicTaBlIeHHs HHPOpMAaul
U WUIIOCTPHPOBATh peIlaeMble 3aauy HECIOKHBIMH CXEMaMH, JuarpaMMaMu, ApYTHMH (opmamu
rpad¥Ke ¥ BX KOMOMHAIHAMAY;

7) yMeHHEM HCIOJIb30BaTh M aHATU3HPOBATh B Ipolecce y4eOHOM M HCCIEIOBATEILCKOM
HESATeIbHOCTH HHGOPMALHIO O BIMSHAH IPOMBIIUICHHOCTH, CEIBCKOrO XO3fHCTBA M TPAHCIOPTa Ha
COCTOsIHHE OKPYIKarOle IpUpoIHOHM CPEeabl;

8) ymeHueM 3amaBaTh BONPOCH (B XOJ€ JManora W/WIM IHCKYCCHHM) IIO CYIIECTBY
obcyxnaemolt  Tembl, (QOpPMYIHpPOBAaTH CBOH TIPECIOKCHHA OTHOCHTENBHO  BBIIIOJHEHHUSA
[IPEVIOKEHHON 3a1a4H;

9) npuobpeTeHue ONbITa IPE3eHTAIMA Pe3y/IbTATOB BEITOTHEHUS XHMUYECKOTO SKCIEPHMEHTA
(mabopatopHoro ombiTa, jgabopaTopHO#l pabOThl IO WCCIEOBAHWIO CBOMCTB BEIMIECTB, Y4eOHOro
IIPOEKTA);

10) 3amHTepecOBaHHOCTE B COBMECTHOH CO CBEPCTHHKAMH  [I03HABATeNLHOH H
HCCIIEI0BATEIbCKOM AEATENbHOCTH IIPH PEIICHHH BO3HUKAIONMX mpobieM Ha OCHOBE ydéra oOmmx
MHTEPECOB M COIJIacOoBaHWs MO3uIMi (oOCyxmeHusi, OOMEH MHEHHSMH, «MO3IOBBIE IITYPMBI,
KOOpJMHAIUA COBMECTHBIX ICHCTBHH, ONpesie]IeHHe KPHTEPHEB IO ONEHKE KadecTBa BHIIOTHEHHOM
paboThl 1 1Ip.);

YHUBepCcaIbHBIMH PETryJIITHBHEIMH A€HCTBHIMU

11) ymeHHeM caMOCTOATENIEHO OIPENENITh NelH JeITeNbHOCTH, IUIaHHpPOBaTh, OCYIIECTBIIATD,
KOHTPOJIMPOBAaTh M NPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JEATEIBLHOCTH, BHIOMpaTh Haubosee
s dexTuBHBIE CIOCOOBI pelleHus y4eOHBIX M II03HABATENBHBIX 3a71ad, CAMOCTOSTENBHO COCTAaBIIATh
HIIM KOPPEKTHPOBATH NPENIOKEHHBIH aNrOpUTM [CHCTBHI NpH BHIIOJHEHAH 3aNaHAH C YUETOM
[IOJIy4E€HHS HOBBIX 3HAHMH 00 wH3y4aeMbIXx OOBEKTAX — BEMIECTBAX M PpEAKIHAX; OIECHHBATH
COOTBETCTBHE IOJIYYEHHOI'O pe3y/IbTaTa 3asBIeHHOM IIe)IH;

12) ymeHueM UCTIONB30BATh B AHATTM3UPOBATH KOHTEKCTEL, IPE/IaracMble B YCIOBHH 3a/IaHMM.

INPE/IMETHBIE PE3YJIBTATBI

B cocTaBE IIPCIMCTHBIX PE3YILBTATOB IIO OCBOEHHIO 0053aTeJIEHOTO COOCpIKaHuA,
YCTaHOBIICHHOTO JaHHOH NpHMepHO# paboueil mporpaMmoii, BEIIEISIOT: OCBOSHHBIE 00yJarOmAMUC
Hay4HbIE 3HAHHUSA, YMEHHS U crIoco0B! eHcTBri, crienuduyecKue 1 IpeaMeTHOH o6acTi « XuMuay,
BHIBI NEATEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAHWsA, €ro HHTEepIpeTalydH, IpeoOpa3oBaHHIO H
OPHMEHEHHIO B Pa3/IMYHBIX y4eOHBIX W HOBHIX CHTyanusx. IIpefMeTHBIe pe3ynbTaThl HpeCTaBICHb
0 rojiaM 00yYeHHS 1 OTPAXKAIOT CHOPMHPOBAHHOCTH Y 00YIAIOIUXCS CIISYIOIUX YMEHHIH:

8 KJIACC

PAacKkpuléams CMbLCl OCHOBHBIX XMMHYECKHX ITOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3IEMEHT,
IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OMHOPOAHAA M HEOIHOPOAHAs), BaJICHTHOCTS,
OTHOCHTE/IbHAs aTOMHAs M MOJEKY/IsSpHas Macca, KOJHYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas OIS XHMHYECKOTO 5lle- MEHTa B COEJWHEHHH, MOJSAPHBIA OOBEM, OKCHI, KHCIIOTa,
OCHOBaHHE, COIb, 3JCKTPOOTPHIATEIBHOCTh, CTCICHb OKHCICHHS, XHMHYECKasds peaKiud,
KnacCH(MKalusl peaklWii: peakIWH COeJHHEHHS, pPeaKUHH pa3oKeHUs, peaKkiuyd 3aMelleHHs,
peaknuy oOMeHa, 5K30- M SHAOTEpPMHYECKHE peakldy; TeluioBoi 3QdexT peakmum; sApo aroMa,
SNICKTPOHHBIM CJIOM aToMa, aroMHas OpOHTalnb, pagHyc aroMa, XHMHYEeCKas CBs3b, NOJSpHAs H
HENOoJspHAasd KOBAJEHTHAas CBS3b, HOHHAs CBs3b, MOH, KAaTHOH, aHHMOH, PacTBOp, MaccoBas OIS
BemecTBa (NMPONEHTHA! KOHLEHTpPAIHs) B PacTBOPE; WLIIOCMPUPO6GMy> B3aUMOCBSI3b OCHOBHBIX
XMMHMYECKUX IOHATHH (cM. m. 1) W DpPUMEHATH 3TH IOHSTHA NPH ONUCAHHMA BEINECTB M HX
IIpeBpanieHu;

UCNONL306aMb XUMHYECCKYI0O CHMBOJIMKY /IS COCTaBICHHMs (DOpMYT BEINECTB H YpaBHEHHH
XAMHUYECKHUX PeaKHii;

onpedensimy BaJEHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX; CTENEHb OKHCIICHHUS
3]IEMEHTOB B OWHApPHBIX COCIMHECHMAX; NPHHAIICKHOCTh BEIIECTB K OIpENEIEHHOMY Kiaccy
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coelMHeHHH Mo (opMynaM; BHI XHMHYECKOH CBS3M (KOBAJIEHTHAs M HMOHHAsA) B HEOPraHWYECKHX
COENHHEHUAX

packpvisams cmbich Ilepmogmdeckoro 3akonHa JI. WM. Menneneesa: NEMOHCTPHPOBATH
NOHUMAHWE IEPHONUYECKOH 3aBHCHMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT HX IIOJIOXKEHHS B
Ileprogndeckoit cHCTEME;, 3aKOHOB COXPAHEHHs MAacchl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O yYEeHHUs, 3aKoHa ABOTajpo;

onucviéamv U xapakmepusosame Tabmuanyo dpopmy Ilepuoguueckoif cHCTEMB! XUMHYIECKHX
3JIEMEHTOB: pa3d4arh MOHATHS «rJIaBHasd moiarpymma (A-rpynma)» # «nobounas moxarpynma (b-
TpynIa)», Mankle ¥ GONbIIHe IepHOIB;

coomnocumv 0003HA4YCHHUA, KOTOpble HMEOTcs B Tabmune «llepuonmdeckas cucrema
xumuueckux snemeHntoB J[. WM. Menneneesa» ¢ YHCIOBEIMH XapakTEPHCTHKAMH CTPOCHHSA aTOMOB
XHUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oblee YMCIIO IEKTPOHOB W paclipelie/ieHne HX 10
3JIEKTPOHHBIM CIIOSAM);

Knaccuguyupoeame XUMHYECKHE JJIEMEHTH; HEOPraHWYecKHE BEINECTBA; XHMHYECKHE
peaknuy (10 YHCITY H COCTABY YUACTBYIOIIHX B PEaKIIHH BEIIECTB, IO TEIUIOBOMY 3D EKTY);

xapaxmepu3o6ame (onuceieams) OOIHE XMMHUYIECKHE CBONCTBA BEIECTB Pa3/IMYHBIX KIaccoB,
MOATBEPIK/IAsd ONHCAHKWE NPUMEPAMHM MOJIEKYJIIPHBIX YPaBHEHHWM COOTBETCTBYIOINMX XHMHYECKHX
peakiuii;

npocHO3UpO6ams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX Ka4eCTBEHHOIO COCTaBa;
BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKUX IIPEBPALICHAN B Pa3INYHBIX YCIOBHIX;

6bLIYUCNAMG OTHOCHTENBHYIO MOJIEKYJIAPHYIO H MOJSIPHYIO MACCBHI BEIIECTB; MACCOBYIO HOJIO
XMMHYECKOro 371eMeHTa o (hopMylie COeIMHEHHs; MaCCOBYIO JIOJIO BEIECTBA B PACTBOPE; IIPOBOIATH
Pacu€ThI 10 YPaBHEHUIO XHMUAYECKOH peaKkiuH;

npumensmv OCHOBHBIE ONEpaIM MBICTUTEIBHON [EATeIbHOCTH — aHadu3 W CHHTE3,
cpaBHeHHE, 0000IIeHHe, CHCTEMAaTH3aMHI0, KIACCH(MHKAIIMIO, BEIABICHUE MPHYMHHO-CIIECICTBEHHBIX
CBS3€H — JUId M3YYEHHs CBOMCTB BEIECTB M XUMHUYECKUX pEeaKidii; eCTeCTBEHHO-HAYyYHBIC METOMIBI
N03HAHUA — HaOMOIeHHe, H3MEPEHHEe, MOIETMPOBaHHe, SKCIIEPUMEHT (pealbHbIN U MBIC/ICHHBIH);

cnedoéamy TIpaBHIaM MOTb30BaHHA XHMHYIECKOH mocyno# u nabopatopHeM  000pyHOBaHHEM,
a4 Takxe IpaBmiiaM oOpalmieHus ¢ BemecTBaMU B COOTBETCTBUH C MHCTPYKUIMSMHM IO BEITIOTHEHHIO
7abopaTOPHBIX XMMHYECKHX OIBITOR MO TOJYYSHUIO B cOOHpaHuIo ra3o00pa3HEIX BemecTs (BoAopoaa
M KHCJIOpOZa), IPUTrOTOBICHHIO pPAacTBOPOB € OINpENeNEHHOH MaccoBOH HoieH pacTBOPEHHOIO
BEIECTBA; IJIAHMPOBATE U IIPOBOJUTH XMMHYECKHE JKCIIEPHMEHTHI N0 PacliO3HABAHWIO PACTBOPOB
mIenoYei ¥ KHCIIOT ¢ IOMOIIBIO HHANKATOPOB (ITakMyc, heHondTanenH, MeTHIOpaHX H JIp.).

9 KJIACC
PAacKpul6ams CMbICI OCHOBHBIX XUMHYECKHX IOHATHH: XUMHYECKHH 3]IEMEHT, aTOM, MOJICKYJIa,
MOH,  KaTHOH,  AaHWOH, TIIPOCTOE  BEmEeCTBO,  CJIOXKHOE  BEMIECTBO,  BAaJEHTHOCTE,

3NEeKTPOOTPHLIATENBHOCTD, CTEIIEHb OKHCIICHHS, XUMUYeCKas peakius, XUMHJIecKas CBSI3b, TEILIOBOR
abdexT peakuuH, MOIb, MOJAPHBI OOBEM, pacTBOP;  IEKTPOJIHUTHI, HEBIEKTPOIMTHI,
SIIEKTPONTHTHYECKAs AUCCOIMAINS, peaKIIMi HOHHOTO 0OMeHa, KaTaTu3aTop, XHMHUYECKOe PAaBHOBECHE,
obpaTEMble B HeoOpaTHMEBIE peaKIHd, OKHCIHMTEIb- HO-BOCCTAHOBHTENIBHBIC PEAKIWH, OKHCIUTEINb,
BOCCTAaHOBHTENb, OKHCIEHHE M BOCCTAaHOBJIEHHWE, A/IOTPONHsA, aM(pOTEpHOCTh, XMMHYECKas CBI3b
(xoBaneHTHAs, HOHHAs, MeTa/UIMYeCKas), KpPHCTA/UTAYecKas peméTka, KOppOo3Hs METAIOB, CIUIABEI,
CKOPOCTh XUMHYECKOH peakIiy, npeaeasso nomycrumas kornnenTparus (I1/1K) semecTsa;

WINIOCMpPUpoéamsy B3aMMOCBA3b OCHOBHBIX XMMMYECKHX MOHATHH (CM. II. 1) ¥ IPHMEHATE 3TH
NOHATHS IPH ONKCAHUM BEINECTB U X IPEBpAILEHHI,

UCNONb306aMb XMMHUYECKYI0 CHMBOJIHMKY JUIA COCTaB/IeHHS (HOpPMYJ BEIIECTB M ypaBHEHHH
XUMHYECKUX peaKiui;

onpedensame BAICHTHOCTb H CTCICHb OKHCICHHS XHMHYECKHMX 3JEMEHTOB B COCIMHEHHSX
pPazIMYHOTO COCTABA; INPHHAIEKHOCTh BEIIECTB K ONpPeNeNEHHOMY KIIacCy COeIMHEHHH II0
dopMmynam; BHI XHMHYECKOH CBs3M (KOBaJIEHTHAs, WOHHAS, METAIMYECKAd) B HEOPraHHYECKHX
COCIMHEHMSX; 3apsA]l HMOHA [0 XHMHYECKOW (opmyne; XapakTep cpeldsl B BOJAHBIX pacTBOpax
HEOpraHWYeCKUX COeJHHeHUH, THI KPUCTA/UTHYECKOH PEINETKH KOHKPETHOIO BELIECTBA,
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packpuisams cmbica [lepuomuaeckoro 3akona J[. . MenneneeBa u ZIEMOHCTPHpPOBATE €ro
[OHMMaHWe: ONHCHBATH W XapakTepu3oBaTh Tabmmunyio Qopmy Ilepuomudeckol cHCTEMBI
XHMHYECKHX 9JCMCHTOB: pa3NHyaTh TOHSTHS «IIaBHas IOATpynna (A-rpymma)» # «mobodHas
noxrpynma (B-rpymma)y», Maible i GObIIHE IEPHOMIBI; COOTHOCHTH 0003HAYCHNS, KOTOPhIE AMEIOTCS B
MepHOAMYecKoil Tabimie, C YHCIOBHIMH XapaKTEPHCTHKAMM CTPOCHHS aTOMOB XHMHYCCKHX
3MEeMEHTOB (COCTaB M 3apsi SApa, o0lee YHCIO0 3JIEKTPOHOB M PACNpE/IENICHHe UX IO SNEKTPOHHBIM
CIT0SIM); OOBSCHATH 0OIIHE 3aKOHOMEPHOCTH B H3MEHECHHH CBOMCTB JIIEMEHTOB M HX COeMHEHHH B
TpejieNiax MaIBIX IIEPHOJOB H ITABHBIX O/~ FPYIIN ¢ yIETOM CTPOEHHS UX aTOMOB,

Knaccupuyupoéams ~XAMHYECKHE OJIEMEHTHI; HEOpraHW4eCKHe BEIIeCTBA; XHMHUYCCKHE
peakiuu (IO YHCIY M COCTaBY YYacTBYIONIMX B PEaKlUUM BEIIECTB, IO TEIUIOBOMY agdexTy, 1o
H3MEHEHHMIO CTeneHell OKHCIICHHS XMMHIECKAX DJIEMEHTOB),.

xapaxmepusoéamy (ONKCHBATE) 00IIHE U crenUbUIecKre XUMUYICCKHE CBOHCTBA IIPOCTHIX H
CIIOXHBIX BEIIECTB, IOATBEPX/As ONMCAHWE IPHMEPAMH MOJEKYJSAPHBIX H HOHHBIX YPaBHCHHH
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUH,

cocmaensme YpaBHEHHS DJICKTPOJHTHYECKOH NHCCONMANMM KHCIOT, IIeI0Yed H COJeH;
NONHEIE ¥ COKpaIIEHHBIE YpPABHEHWS peaknuii HOHHOro oOMeHa; YpaBHCHHA PeaKImii,
MOATBEPIKAAIOIIHX CYIIECTBOBAHAE PEHETHYECKON CBS3M MEX/Ty BEIIECCTBAMM PA3TMIHBIX KIIACCOB;

packpyiéamy — CyIHOCTh  OKHMCIHTEIBHO-BOCCTAHOBHTE/BHEIX — PeaKu|il  MOCPEIICTBOM
COCTaBJIEHHS 3JIEKTPOHHOT0 OanaHca STHX peaKIui;

NpO2HO3UpPO6AML CBOMCTBA BEINECTB B 3aBHCHMOCTH OT HX CTPOEHHS; BO3MOXHOCTH
NpOTEKaHWs XUMHYECKUX IIPEBPAIECHNH B Pa3IMIHBIX YCIOBHAX;

8bIYUCIAMb OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIO
XMMHYECKOTO 3JIEMEHTa 110 HOpMyJie COeIMHEHNs; MACCOBYIO JOIIO BEIIECTBA B PACTBOPE; MPOBOUTE
pacYéTHI 10 YpPaBHEHHUIO XHUMHIECKON peaKiui;

credoéamp TPABHIIAM TIONB30BAHHUS XHMHYECKOH MOCY/I0# B 1abopaTopHBIM 000pYI0BaHHEM,
a TaKkKe IpaBHJIaM 0OpalleHHs C BEIIeCTBaMH B COOTBETCTBHU C MHCTPYKIMAMH IO BBIIONHCHHIO
11a6OPATOPHBIX XMMHEYECKHX OMBITOB TI0 TOTYYEHHIO B COOMPAHHIO ra3000pasHEIX BEMECTs (aMMHAKa
U YTJIEKHCIIOTrO rasa);

npo6odumes peakuuy, NOATBEPKIAIONIHE KAYECTBEHHBIH COCTAaB pPas/HMYHBIX BCIICCTB:
PACTO3HABATh OIBITHEIM MyTEM XJIOPH/- OPOMHI-, HOIMA-, KapOoHar-, pocdar-, CHITHKAT-, cynedar-,
IHPOKCH/I-MOHBI, KATHOHEI AMMOHHS M HOHBI M3y4Y€HHBIX META/UIOB, IPHCYTCTBYIOIIHE B BOXHBIX
pacTBOpax HeOPraHHYECKHUX BEMIECTB;

npumensmb OCHOBHBIE OIICPAllMM MBICIHTENBHOM NEATCNBHOCTH — AaHalu3 ¥ CHHTE3,
cpaBHeHHe, OGOOIIEHHEe, CHCTEMATH3ALMUIO, BHISBICHHE IPHYHHHO-CIIEJCTBEHHBIX CBA3CH — IS
H3y4eHHs CBOWCTB BELICCTB M XHMHYECKHX DEaKIMil; eCTeCTBeHHO-HAay4YHbIE METOJBI MO3HAHWA —
HalIrO/IeHNe, H3MEePEeHHe, MOJICTHPOBAHHE, SKCIIEPHMEHT (PEaTbHBIH I MBIC/ICHHbII)

TemarauecKoe ILIAHHPOBaHHE § Kiacce

Tema, pasaen IIpeamerHoe cofepxaHHe MeToabiudopmbiopranusan | SJeKTPOHHbIE UH(POBLIE
Kypea, HHoOy4eHnsi. XapaKTepHCTH obGpasoBaTeiibHble
NMpHMepHOe KajesaTe1bHOCTHOOYHAI0 I H pecypchbl
KOJIH4eCTBO Xesd
9acoB

Pasnenl.llepeonayaibHblexuMiyecknenoHaTHA(204)

Tema 1. Xumua | [Tpeaver xumun. Poms xamu# B | PackpbiBaTh CMBICT H3y4aeMBIX

— BaXKHas JHH3HM UeNOBeKa. XHMHS B | HOHATHH. https://uchebnik.mos.ru/m
obnacte CHCTEME HayK. PackpbiBaTh pONb XHMHH B | aterial view/lesson_templ
ecTecTBO3HaHMA | MeTop! No3HaHHS B XHMHUH, MPUPOJE W JKU3HH JeNoBeka, €€ | gtes/2654798?menuReferr

u npakTdeckoil | Tena u BemecTBa, PH3MYECKUE | CBA3B C NPYTMMH HayKaMH.
JeATETBHOCTH cBOjicTBa BemecTB. ArperarHoe | PasnW9ars YMCTHIC BEINECTBA H
yenoBeka cOCTOSHWE BemecTB. YHCTHIE | CMEcH; OIHOPOJHEIE H

er=my materials

https://resh.edu.ru/subject/

lesson/1521/main/
(519) BEIleCcTBA H CMECH. HEeOTHOPOIHEIE CMECHL. .
CriocoGbl  pasaeneHma cmecelt. | Pasmvuars — dusmieckue  H https:/resh.edu.ru/subject/
OusHueckHe H  XHMHYECKHE | XMMHYECKHE SBJICHHA. lesson/1485/main/
apnenns. [lpmsnaku u ycnosus | Ompepensars IPU3HAKH
NPOTEeKaHuA XHMHYECKHX | XHUMHIESCKHUX peaKIui H
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peaxkumit.

3HakOMCTBO € NpaBMIaMH
OesomacHocTH M npHEMamH
paboTsr B XAMHIecKOH
naboparopu.

JemoHcTpanuu

1. JJaGopaToproe obopynoBanue.
2. Pasmuubie BHIBI XHMHAYECKOH
TIOCY IIB1.

3. OGpasIk! BemecTs.

4. Cnocobbl pasnenenus cMmecei
(puapTpoBaHHe, BHINApHUBaHHE,
OHCTHUIALMSA, XpoMaTtorpadmus).
JlaGopaTopHble ¥ INpakTHYECKHE
paboTsl

Jlabopamopueie oneimel;
Omucanne QU3IMIECKHX CBOMCTB
BemecTs. PazneneHume cMecH ¢
HOMOIIBIO MarHura.
Ilpaxmuyeckue pabomer.

Ne 1. [IlpaBuna paGoTel B
nabopatopun i MPHEMBI
obpamenus ¢ n1aopaTOpPHBIM
o0opynoBaHHEM.

Ne 2. Paszgenenme cmeceit (Ha
MpUMepe OYHCTKHM IOBapeHHOMH
coJIH)

YCJIOBHA MX IMPOTEKaHHA,

Cnenosars npaBHIaM
NOJIB30BaHMA XHMHMYECKOH
nocymo# w  nmabopaTOpHEIM
obopynosanueM, a  TaKwke

TpaBHIIaM obpamenus &
XMMHYECKHMH BeEIIeCTBaMU B
COOTBETCTBHM € MHCTPYKLIMAMHU
0 BBINONHEHHIO NPAKTHIECKHX
pabor. ITnanuposats H
MPOBOJUTE XHUMHYECKHIH
9KCIIEPHMEHT TI0 M3YYEHHI0 H
OITHCAHHUIO dmugecKux
CBOMCTB  BEIUECTB, CMocoGoB
pazjieneHns cMeceii BEIECTB.

Hcnons3orars npH
BRITIOJTHEHHH YUeOHBIX 3aJaHuil

" B npouecce
HCCIIeI0BATEIBCKON
IEATEITBHOCTH HayTHO-
TOTTY AP HYIO JHTEPATYpy
XHMHYECKOro cofepIKaHus,
CHpaBOYHbIE MaTepHakl,
pecypchl MHTEpHeTa.
BeicTpanBath pa3BEPHYThIE

MHCEMEHHEI® M YCTHBIE OTBETHI
¢ omopoif Ha wHpOpMAIMO M3

yueGHHKA M  CHPaBOYHBIX
MaTepHaJIOB, TpaMOTHO
HCIIOJIE30BAaTh H3YHeHHBIH
TIOHATHIHBIA anmapar Kypca
XHMHHA -
Tema 2. ATOMBI " MOJeKynsl. | IlpuMeHATH ecrecTBeHHO- | https://uchebnik.mos.ru/m
Bemectea XHMHYECKHE 3JI€MEHTHl. 3HAKH | Hay4dHble MeTONs! Mo3HaHuA (B | aterial view/lesson templ
H XUMHWYeCKHe | (CHMBOIEI) XHMHYeCKHX | TOM  9Hcie  HabmoleHwe, | ates/2585198?menuReferr
peaKIHy 3neMeHToB. [IpocThie 1 CI0XKHBIE | MOJETHPOBaHHE, 3KCIEPHMEHT) er=my_materials
(1549) BellIecTBa. ATOMHO- | H OCHOBHEIE onepanuu
MOIeKY/IApHOE YHeHHe. MBIC/IHTENILHOH — IeATENBHOCTH " g
XuMH4ecKas dopmyna, | (cpaBHeHMe,  KIacCH(UKAIMA) mwm
BaneHTHOCTE aTOMOB | /UIA HM3Y4eHHd BemecTs H aterial_view/lesson_templ
XHMHYECKHX 3JEMEHTOB. 3aKOH | XMMHYECKHX peakinii. ates/1712679

MOCTOAHCTBA COCTaBa BEMIECTB.
OTHOCH TeNbHAadA aTOMHAad Macca.
OTHOCHTeNBHAA  MOJEKYJIApHas
mMacca. Maccogas zonA
XHMH9ECKOro 3neMeHTa B
coenuHeHuH. Dusudeckue u
XAMHYECKHE SBIICHHA.

Xumuaeckan peaxums.
Ipuznaku

H yCJI0BHUA MPOTEKAHHUS
XHMHYECKUX peaxumii,

XHMUYECKHE YPaBHEHHS.

Tumel  XAMHYECKHX  peakIHid
(coenuHenus, paznoxeHus,
saMmelneHds, ofmena). 3akoH
COXpaHEHHs MACChl BEIIECTB.

M. B. JloMoHOCOB — YYEHBIIi-
IHIUKJIONETHCT.

PacKpeiBaTh CMBICH H3YYaEMBIX
MOHATHH H  3aKOHOB U
NPUMEHATh 3TH MOHATHA [pH
ONHCAHHH CBOHCTB BEMIECTB H
UX MMpEeBpamleHuH,

Pasnuuare  Qusmdeckue H
XHMHYIECKHE SIBJICHUA,
O0BACHATL HX CYIIHOCTE €
TOYKH 3peHus aTOMHO-
MOJIEKYJISIPHOTO YUeHHU.
Onpenenats TIPU3HAKHA
XHMMYECKHUX pPeakiui, yCIoBHA
UX NPOTEKAHHUA.

Ob6wacHATH CYTIIHOCTb
GU3MIeCKHX M XUMHHECKHX
ABIGHHH € TOYKH 3peHHd

ATOMHO-MOJIEKYJIAPHOTO
yuenud.  Kiaccupuuuposarh

JlemoHCTpaluu XHMHA4YeCKHe  peakuu (1o
DusHuecKne SIBJIEHMA | YHCITY H COCTABY PEarupyroliux
(pacTHpaHue caxapa B CTYyIKe, | H 00pa3ylOIIMXCs BEMECTB).

KUIIEHHEe ¥ KOHjAeHcauus Bojbl 1 | CocTaBisiTh GOpMyIIBI
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T %)

Xumudeckue ABNeHHS (ropeHHe
CBEYH, pa3NokeHHe  caxapa,
B3aUMOJEHCTBHE CepHOi
KHCIOTHI ¢ xJopuaom Oapus,
pa3noxeHue THAPOKCHAA
memu(11), B3aUMOJEICTBHE
JKemnesa C cepoii,
B3aMMOJIEHiCTBHE  JKeiesa  C
pacteopoM conu Meau(ID)).
OneiT, WUTKOCTPHPYIOIIHI 3aKOH
COXpaHEHHUA MacChl.
JlaGopaTopHEIE M NpPaKTHYECKHE
paboTel

JlabopaTopHbIE OMBITHI:
ITpumeps! Qu3MYECKHX ABIECHUH
(riaBjeHHe BOCKA, TASHHE JIbJA).
IMpuvepsl XHMUYECKHX ABJICHHMH
(mpokanuBaHue MeaHOH
MIPOBOJIOKH, B3aMMOJCHCTBHE
Mena ¢ kucinorod). Monpenwn
aTOMOB W MOJEKYJL

Brruncnenus

OTHOCHMTENLHOH MONEKYIAPHOI
MACCHI BeIlECTE;

MacCOBOH J[IONH XHUMHYECKOTo
BJIeMEHTa o thopmyne
COEMHEHNUS

GUHAPHBIX BEILECTB o
BAEHTHOCTH W  ONpeNessaTh
BAllEHTHOCTE TIO  (hopMynaM
BEIIECTB. ’

Paccranats kK03(GGHIUEHTEl B

YPaBHEHHAX XAMHYECKHX
peakuuii. CrnenoBars HOpaBHIAM
MONIE30BAHUL XUMHYECKO#

nocymo #  nabopaTOpHBIM
ofopymoBaHHeM, a  TakKke
IpaBHIIaM obpamenus &
BeIECTBAMHM B COOTBETCTBHH C
MHCTPYKLMAMH no
BBINOJIHEHHIO naﬁopamprmx
XHMHYECKHX OTBITOB.

Hcrnonp3oBath npH
BBITIOJIHEHHH y9e0HBIX 3aNaHui
" B npoLecce
HCCIIe10BaTENbCKOl

JeATEIbHOCTH HAay4YHO-
NIOITYIAPHYIO0 JTepatTypy
XUMHYECKOTO conepiKaHus,
CIIPaBOYHEIE MaTepHakI,

pecypesl Hurepnera.
BricTpauBath pa3sépHyThIE
IMHCBMEHHBIE H YCTHBIE OTBETHI
¢ onopoii Ha MHPOPMALHMIO M3
ydeOHWKZa W CHpaBOYHBIX
MaTEepHAaJIOB, rpamMOTHO
HCITONL30BATh H3Yy4IeHHLIH
NOHATHHHBIA anmapar Kypca
XUMMH

Pa3nen2. BaxcHeiliinenpeacTaBuTeIHHeOprandeckuxeemects(304)

Tema3.Bozayx.
Kucnopoa.
INonsaTueobokc
Haax

(59)

Boanyx — cmecs razos. CocraB
BO3ayxa. Kuciopox — 31eMeHT
NpocTOE BEHIECTEBO. O30H —

aJUIOTPOIHAL MO (HKALHA
KHCIIOpPOJa. Haxosxnenne
KHCIOpOaa B NpHpPOIE,

duzndeckue M XHMHYECKHE
cBoifcTBa (peakUMM OKMCIICHHUH,
rOpeHHe). Venosus
BO3HMKHOBEHHA M MpeKpalleHus|
ropenus. [Tonarue

00 oxkcHaax.

Cnoco6sl moTy4eHus KHCIopoa B
nabopatopun H
npoMsliieRHocTH.  [IpuMenenne
KHCIopoaa. Kpyrosopor

KHCJIOpOJa B pHpOe.
Termoroii a¢dexr xXuMHYECKOH
peaxLHH, MOHATHE 0
TEPMOXHMHYECKOM  YPaBHEHHH,
9K30- H IHIOTEPMHYECKHX|
peaKIHax.

Tommueo (HedTs, Yrons W METaH).
3arps3HeHre BO3IyXa, CHOCOOBI
ero MpeAoTBpalleHus. YCHIEHHE

MapHUKOBOTO adexra,
paspylieHHe 030HOBOTO CIOSL.
JleMoHCTpauuu

Baanmoeiictere docdopa, cepsl

H KEIE3a C KHCJI0pOOoM

PacKpBIBATE CMBIC] M3y4aeMBIX
NOHATHI M [PHMEHATE 3TH
TIOHSTHSA pH OMHACAHHN
CBOMCTB  BEIIECTB H  HX
NIpeBpameHHH.
Xapaxtepn3oBaTh (ONHCHIBATE)
COCTaB BO3OyXa, (H3MHecKHe H
XAMHYECKHE CBOlicTBA
KUCIIOpOJa,  €nocobbl  €ro
MONy4eHUs, TMpPHMEHEHHE W
3HA4YeHHe B NPUPOJE M JKM3HH
YeJioBeKa.

CpaBHHBATE peakUHH TOPEHUA
H MEUIEHHOTO OKHCIIEHUA.
Cobupars npubopsl A

MOydeHUs KHcIopoaa
(BEITECHEHHEM BO/IbI "
BO3MyXa). )

PacniozHaBaTe ONBITHBEIM ITYTEM
KHCIIOPOJ.

Hcnons3osath XHMHHECKYIO
CHMBONTHKY JUIs COCTaBJIEHHA
(hopmyn BEIIECTB,
MOJIEKYJIAPHBIX YpaBHEHHH
XHMHYECKHX peaximit c

Y4aCTHEM KUCIIOPOAa.
OOBACHATD CYIIHOCTh
IKOMOrHYECKHX npobuem,

CBS3aHHBIX C 3arpA3HEHHEM
BO3OYyXa.

https://uchebnik.mos.ru/mate

rial_view/lesson_templates/2
463409?menuReferrer=catal
ogue

https://uchebnik.mos.ru/m
aterial view/atomic_objec
ts/7661938?menuReferrer

=catalogue
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(BO3MOAHO
BHJICOOTILITOB).
Onpenenenue
KHCIIOPO/a B BO3JIYXE.
OmbITHL,
yCIOBUA
NpEeKpaleHHs FOpeH .

JlabopaTopHble W NpaKTHIECKHE
paboTsl

JlabopaTopHslii OINBIT:
OsnakomiieHne ¢ obpasuamy

oxcuos. [IpakTideckas padora:

HCIIONB30BaHHE
COJIepIKaHHA

JEMOHCTPHPYIOIIUE
BOSHHKHOBEHHS M|

Crnenosath npaBuIamM
GesonacHoi pabotsl B
nabopaTopun TpH

MCTIONB30BAHMK  XVMHYECKOH
nocymsl u 00OpyHOBaHHSA, @
TaloKe MpaBuiaM oOpameHus ¢
rOpIOYMMH  BEIIECTBAMH B
OBITY. [TnaHApOBaThH H
OCYLIECTBIIATE Ha MPaKTHKe
XHMHYECKHE  JKCIIEpPHMEHTEI,
MPOBOJIHTE HaOMOAEHHA,
[enarb BBIBOJIBI no

Ne 3. Ilomyyenwe ¥ coOMpaHue
KHCIIOpOJa, H3y4EHHE Er0 CBOHCTB

pe3ynbTaTaM 3KCIEPUMEHTA.
VyacTeoBaTh B COBMECTHOHM

BeraucineHns pabore B rpymre.
— MOJNeKyJISpHOH maccel| Hcnonb3oBaTh npH
KHCII0pOo/ia BBIIIONTHEHHH yueOHBIX 3aaHuH
W 030HA Ha OCHOBAHHMM ATOMHOH| H B TIpolecce
Macchl XMMHYECKOTO 3/IEMEHTa HCCIIeI0BaTeIbCKOM
AEATENLHOCTH Hay4HO -
HOIyTAPHYIO JHTEpaTypy
XHMHYECKOro coliepKaHus,
CTIpaBOYHEIE MaTepHAalIL],

pecypcsl MHTEpHETA,

6 BricTpauBaTk pa3BEPHYTHIE
IIHCbMEHHBIE M YCTHEIE OTBETHI
¢ omopoit Ha HHPOPMALMIO H3
y4eOHHMKa H CIpPaBOYHBIX MaTe-
pHaJIOB, rpaMoTHO
HCTIOJIL30BATh H3YydeHHBIH
MOHATHHHBIA anmapar Kypca
XHMHUH

Tema 4.
Bonopon.
TTonsTue o
KHCITOTax H
COJIAX

(549)

Bomopoa — 3NEMEHT M MpOCToe

BeIlecTBO. HaxoxnexHue B
MIPHPOJIE, dusugeckue i
XHMHYECKHE cBoifcTea (Ha
npEMepe  B3aHMOJEHCTBHA  C
HeMeTa/llaMH n OKCHIaMH
METALIOB), MpUMEHEHHE,

CrocoObl MOTY4EHHA.
IToHATHE O KHCTOTAX U COJAX,
JeMoHCTpauul
[onyqenue,

pacro3HaBaHHe BOJOPOJA.
Topenue BofOpo/a.

Bzammopeiicteue BOAOpOJa C
okcuaoM Memu(IT).
JlaGopaTopHble M MpaKTHYECKHE
paborThl

JlaGopatopHelii OTIBIT:
BaumoneiicTeure KHCIIOT c
MeTa/LUIaMH. [TpaxTuyeckas
paGora:

No 4. Tlomyuenue MW coOMpaHHE

BOOOpOad, H3YHEHHE €TO CBOMCTB.
Brrancienus
—_ MONEKYIIAPHOA

Macchl XHMHYECKHX 3JIEMEHTOB

cobupanme  u

MAacCChI
BEIECTBA Ha OCHOBAHHWM aTOMHOM

PacKpeIBaTh CMBICT A3y9aeMbIX
MOHATHA H TPHMEHATb 3TH
MOHATHSA 1pH OIMUCAHNH
CBOMCTB  BEIIECTE H  HX
TIpeBpPaIIeHHIA.
Xapaktepu3oBath (ONHCHIBATE)
puspgeckHe M XHMHYECKHE
CBOMCTBA BOJOPOAA, CIIOCOOEI
€ro MoJTy4eHus, IPUMEHEHHE,

Cobupats npudop s
MoJTydeHHs BOAOPOJa.
HUcnonb3oBaTe  XHUMHYECKYIO
CUMBOJTAKY . [ COCTaBJieHHA
tdhopmyn 9 BEIECTB,
MOJIEKYJIAPHBIX YpaBHEHHI
XUMHWHYECKHX peakiuii c
y4acTHeM BOJOpO/a.

Cnenosath MpaBHIIaM
GesonacHoH paboTel B
nabopaTopHH IpH

HCIOJNB30BAHAE ~ XHMHYECKOWH
mocyasl W oOopyloBaHMA, @A
TaKxke mpaBwiaM olpalleHns ¢
rOPIOYMMH BEIECTBAMH B OBITY.
IInaaupoBaTth M OCYLIECTBIATH

Ha  NpakTHKE  XHMHYECKHE
JKCIIEPHMEHTHI, MPOBOAMTH
HaOMHOJEHHS, [enaTk BBIBOJIbI

0 pe3yJbTaTaM SKCIepHMEHTa.
VyacTBOBaTh B COBMECTHOM

paboTe B rpymnme

https://uchebnik.mos.ru/mate
rial view/lesson_templates/2

463409?menuReferrer=catal
Qgue

https://uchebnik.mos.ru/m
aterial view/atomic_objec
ts/7695785?menuReferrer

=catalogue

https://uchebnik.mos.ru/m
aterial view/atomic_objec

ts/7401716?menuReferrer
=catalogue
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Tema5 . Konugec
TBEHHEBIEOTHOMII

CHHUABXHMHH
(49)

Komuuecteo BemectBa. Mons.
MonspHas Macca. 3akoH
Asoranpo. MonapHeiii  00bEM
rasop. Pacu&rel 1Mo XUMHYECKHM
YpaBHEHHAM.

JemOHCTparHs

OG6pas3sip! BemecTB KOMHYECTBOM
1 MoIB.

Brraucnenua

— 00BéMa, KOJIHYeCTBa
BellleCTBA rasa Mo ero U3BeCTHOMY

KOIHYECTBY BeIECTBa WIH
00BEMY;
— 00BéMOB rasoB o

VPaBHEHWIO peaklHH Ha OCHOBE

PackpbIBaTh CMBICT H3Y4aeMBbIX
MOHATHI W TPUMEHATH 3TH
MOHATHA, a TAKKE H3Y4EHHBIC
3aKOHBl M TEOPHH JIjii PeIleHHs
pac4éTHBIX 3a1a4.

Berauciare MOIAPHYIO Maccy
BEIIECTB; KONAYECTBO
BelecTsa, 00BEM rasa, Maccy
BELIECTBA,;

[TpoBoauTh pacu&Thl no
ypaBHEHHAM XAMHYECKHX
peakuuil: KommMuecTsa, 00BEMa,
MacChl BeIllecTBa o
H3BECTHOMY KOJTH4ECTBY,
00BéMy, Macce peareHTOB WIH

https://uchebnik.mos.ru/m

aterial view/lesson_templ
ates/2430530?menuReferr
er=catalogue

https://uchebnik.mos.ru/m
aterial view/lesson_templ

ates/891463https://uchebn
ik. mos.ru/material_view/l
esson templates/2304581

?menuReferrer=catalogue

3aKOHA OOBEMHBIX OTHOIIEHHH| NMPOIYKTOB PeaKIHu.
rasos BricTpausath pasBEpHYTEIE
HCHMEHHBIE M YCTHBIE OTBETHI
¢ omopoil Ha HH(MOpMAUMIO H3
ygebHuka M CIPABOYHBIX
MarepHaoB, rpaMoTHO
HUCMOTB30BATE M3Y4eHHBIA
NMOHATHIHEIH annapar Kypca
XUMHH
Tema6.Bona.Pa | ®usmueckue cBoiictBa BoMABL| PackpbiBaTh CMBICI H3YHaeMBIX https://uchebnik.mos.ru/m
cropel.JToHAT | AHamW3 W CHHTe3 — METOIBI| MOHATAH M TPUMEHATh 3TH aterial view/lesson templ
Heo0OCHOBAHH | M3yYeHMA COCTABA BOILL MOHATHS TPH ONHMCAHUH CBOWCTB| ates/24911042menuReferr
ax(549) XuMuueckde CBOWCTBA  BOJIBI| BEIIECTB M MX IPEBpAlIeHHH. er=my materials

(peakuun ¢ METALIAMH, OKCHIAMHA
METa/LIOB H HEMETAILIOB).
Cocrap ocHoBanuil. [loraTHe 00

HMHAMKaTOpax.

Bona KaK PacTBOPHTENb.
PacTBOpBI. PacTBOpHMOCTH
BELIECTB B BOJE.

HacrimenHble ¥ HEHACBIIEHHEIC
pacTBOPBI. Maccosas nons
BEIIECTBA B pacTBOPE.

Pone pacTBOpoB B NPHpPOAE H B
KU3HA 4denopeka. Kpyrosopor
BOABI B TPHPOJE. 3arpAa3HEHWE
MPUPOIHBIX BO. Oxpana ©
OYHCTKA MPHPOAHEIX BOJL.

JlemoHCTpalMA
DnexTposKu3 BOIBI; CHHTE3 BOJBIL;
B3aUMOJIEHCTBHE BOJIBI c

metamtamu (Na, Ca) (BO3MOXHO
HCTIONB30BaHHE

BH/IEOMATEpHAJIOB).

Pacteopenne BEIIECTB c
pasIU4HON pacTBOPHMOCTEIO.
Hcenenosanue PacTBOPOB
KHCIIOT ¥ IIeJo4eil ¢ MOMOIIBIO
HH/IMKATOPOB.

JlaGoparopHble H INIpaKTHYECKHe
paboTsl

TpaxTigeckas paboTa:
Ne 5. TIpuroToBJeHHE PAacTBOPOB

Xapakrepu3oBaTh (PU3HIECKHE
M XHMHYECKHE CBOHCTBA BOJIBI,
eé poms Kak pacTBOpUTENd B

NPHPOIHBIX MPOLIECCAX.
CocTaBaTs YpaBHEHHs
XHMHYECKHX peakiuit c
y4acTHeM BOJIBL.

O0BACHATL CYLIHOCTh
3KOJIOTHYECKHUX npobiem,
CBS3AHHBIX C  3arpsA3HEHHEM
NPUPONHEIX  BOA,  CrOCOGHI
OYHCTKM BOJABI OT TPHMEcei,
Mepel N0 OXpaHe BOX OT
3arpA3HEHHA.

[InaHUpOBaTh M OCYIIECTBIATE
Ha  [pPaKTHKE  XHMHYECKHE
3KCTIEPHMEHTEI, POBOJHTE

HabmoneHud, JelaTh BLIBOJILI 0
pe3yibTaTaM IKCIepHMEHTa.

CnenoBath npasunam
GesomacHoH paboTk! B
nabopatopuu TIpH
MCIIONb30BAaHHH XUMHYECKOH
Tocy bl H 060pYI0BaHHA.
IlpoBOMMTE  BBIYHCIEHHA  C
MpHMEHEHHEM TOHATHSA
«MaccoBad [0S BemecTBa B
pacTBope».

Henons30BaTh NpH BEINOTHEHHH
y4eOHBIX 3alaHuii H B TMPOLECCE

C ONpeleNnEHHOH MaccoBOH AoneH HCCIIe IOBATEILCKOH

pacTBOPEHHOT0 BEIIECTBA. JIesTeIILHOCTH Hay4HO-
BrraucineHusa MOMYJIAPHYHO nUTeparypy
— € HCIONb30BAHWEM IOHATHA| XHMHUYECKOTO COJIepKaHud,
«MaccoBas [OJii BEINecTBa B| CNPaBOYHBIC MaTepHasl,

https://uchebnik.mos.ru/m
aterial view/atomic_objec
ts/7838425?menuReferrer

=catalogue
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pacTBOpE» pecypcsl HHTEpHETa.
BricTpauBaTth pa3BépHyTEIE
MMCEMEHHBIE W YCTHBIE OTBETHI C
onopoii Ha HMH(OpPMAIMIO M3
yueOHHKa H CITPaBOYHBIX
MaTepHasoB, TPaMOTHO
HCIIONIE30BATh HU3yYEHHBIH
MOHATHHHBIN  ammapar  Kypca
XUMHH
Tema7.Ocuoer | Kiaccubpuxauus Knaccuuuuposats u3ydaemsie | https://uchebnik.mos.ru/m
BIEKJIACCHIHEOPT | HEOPraHMYeCKHX COeIHHEHHIA. BeIlecTBA 1O  COCTaBY H | aterial view/lesson templ
aauueckuxcoen | Oxcusl: COCTaB, | CBOMCTBAM. ates/2514039?menuReferr
HHEeHU KIaccH(pHKALHA (ocHoBHBle, | CocTaBiATh GOPMYIEL OKCHIOB, | oy materials
(114) KHCIIOTHEIE, amoTepHble, | KMCIIOT, OCHOBaHMMH, COJel H
Hecoseo0pasyionine), Ha3bIBATh HX no | https://uchebnik.mos.ru/m
HOMEHKJIATypa (MeXIyHapomHas | MEeXIyHapoIHOH aterial _view/lesson_templ
¥ TPHBHATBHAA). HOMEHKJIaType. ates/2593193?menuReferr
IMomygenwe u  xummdyeckue | IIpornosnposath CBOHCTBA | or=my materials

CBOMCTBA KHMCIIOTHBIX, OCHOBHBIX
¥ aM(OTEPHBIX OKCH/IOB.
OCHOBaHHA: COCTaB,
KraccHuKanys, HOMEHKIATypa
(MexTyHapoaHas H
TPHBHAIBHAA), (QHU3HYECKHE WU
XHUMHYEcKHe cBoiicTBa, crocols
nomyienus. Kucmorsl: cocras,
Knaccu(puKalys, HOMEHKIATYpa,
duzgeckie W XMMHYECKHE
cBoiicTBa, criocoObl MOTydeHHs.
Pajx akTMBHOCTH METAIIOB.

Conn (cpenHHe): HOMEHKIATYPa,

cnocolb! NOMY4eHHs,
B3auMOelicTBHE conei c
MeTaJaMHy, KHCIIOTaMH,
1esoyaMu ¥ COJIAMH.
eHeTwdeckas  CBA3b  MEXKIY
Ki1accamu HEeOpraHHIeCKHX
COEIUHEHHUH.

JeMoHCTpaIHH

O6pa3is! HEOpraHUJecKHX
BELIECTE Pas/HIHBIX KIIACCOB.
BzaumoneiicTeue pacTBopa
CepHOIl KHCIIOTHI € OKCHIOM
memu(1l),

Peaxmusa HeHTpamusayy.
BeiTecHeHHe OAHOTO MeTamna
APYTHM W3 pacTBOpa COMH.
JlaGopatopHEle M MPaKTUYECKHE
paGoTtel. JlabopaTopHeIe OIBITHL:

BzauMmopgeiicTBHE ~ KHCIIOT €
METaJLIAMH. Tlonyuyenue
HEpacTBOPHUMEIX OCHOBaHHI.
BzaumogpeiicTeie

HEPACTBOPHMELIX OCHOBAHWH C
KHCIIOTaMH.

Paznoxenne THIPOKCHIA
meau(1l) npe HarpeBaHUH.
ITpakTudeckas pabora:

Ne 6. Pemenne
IKCIEPHMEHTATBHBIX 3aa4 [0
TEME «OcHOBHEIE KJIACChI
HEOPraHMIECKHX COETHHEHAM,
Beraucienus

BEIIECTB HA OCHOBE OOMIHX

XHMHIECKHX CBOMCTB
H3Y9IEeHHBIX KIIacCOB/TPYIII
BEIIECTB, K KOTOPHIM OHH
OTHOCATCS, CocTaBnath
MOJIeKyIApHbIE YpaBHEHHSA
peakimii,  WITFOCTPHPYIOIIMX
XHMHYECKHE cBoiicTBa H
croco0Bl  MMONTy4eHHS BELIECTB
M3y4eHHBIX KJIACCOB/TpyI, a
TaKKe O ATBEPK IAI0IIAX
reHeTHYECKYI0 B3aUMOCBA3b
MEX Ty HUMH.

Tpow3BOAUTE BLIYMCIEHAS IO
YpaBHEHUAM XAMHYECKHX
peakuwii.  [lmanupoBats  H
OCYIUECTBIATH HA  TIPAKTHKE
XMMWY9ECKHE IKCIIEPHMEHTEI,
POBO/IHTE HabmoaeHAA,
[€NnaTh BBIBOJBI [I0 PE3YIBTATAM
SKCTIePHMEHTA.

Crnenosath npaBHIIaM
GesonacHoi pabotsl B
naGopaTopuu TIpA

HMCIONB30BAHMM  XHAMHYECKOM
nocy/asl H 060py/I0BaHHA.

Hcnone3zoBars [pH
BBLITIOMHEHHH Y4eOHBIX 3a1aHHi
" B nporecce
HCCIe10BaTeIbCKoHi

HesTeTLHOCTH HayJHO-
MOMYJIAPHYIO TTUTEpPaTYpPy
XHMHYECKOTr0 COIEPKaHUA,
CIpaBOYHEIE MaTepHallkl,
pecypcsl MHTEpHETE.

BeicTpanBaTh pa3BEpHYTHIC

MACEMEHHBIE H YCTHBIE OTBETBI
¢ omopoil Ha MHMOpMaLHIO H3

yaeOHHKa H  CIPaBOYHBIX
MaTepHaJIoB, rpamMoTHO
HCII0/1B30BAaThL H3yH4eHHBIHA
NOHATHHHBIA anmapar Kypca
XUMUH

https://uchebnik.mos.ru/m

aterial view/atomic_objec
ts/85753962menuReferrer
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— N0 YPaBHEHMAM XHMHYECKHX
peaximi

Pasnen 3. Ilepuoanuecknii 3akon i Ilepuoanyeckas cucremMa XHMHYeckux snementos JI. M. Meunneneesa.
Crpoenne aToM0B. XHMH4ecKas ¢BA3b, OKHCIHTEIEHO-BOCCTAHOBHTE/IbHBIE PeaKIHH (1549)

Tema 8. [lepeeie mombiTkM KiIaccHbuKamkh | PackpbiBats cMpicy | hitps:/uchebnik.mos.rw/mate
TNeproaudeckn | XMMHYECKHX 37eMeHTOB. [IOHATHE O | NEPHOIMYECKOro 3aKOHA. W
H3aKoH U rpynmnax CXOMHBIX anemenToB | [loHnmars CYIIECTBOBAHME | marerials
[epuogmueckas | (MeT0YHBIE ¥ IMENOYHO3EMENbHbIE | MEPHOJHIECKOH —3aBMCHMOCTH
cucreMa METaIIbl, FAJIOreHsl, HHEPTHBIE rasbl). | CBOMCTB XuMudeckux | hitps:/uchebnik.mos.ru/com
XHMHUYECKHXONe | DNIeMEHThl, KOTOphle  00pasyioT | 3/eMEHTOB (u3meHeHHe ﬁ%ﬁ%c
mentos[l.M.Me | amdpoTepHBIe OKCHIB M THAPOKCHIEL | pPagHycoB aToMOB H ‘n-af \',iewf_lessgn' templates/1
naeneesa.Ctpoe| Ilepuoaudeckuii 33aKOH H | 3MeKTPOOTPHLATENEHOCTH) 1492?menuReferrer=catalog
Huearoma(7u) | Ilepuosnueckas cucremMa | M HX COeIHHEHHH oT | ue
XuMHuecknx  asnemeHtoB JI. M. | monokeHHAs B TEPHOTHYECKOH
Menneneesa. Ilepuoabl, TIpYyNmbl, | CHCTEME M CTPOCHHA aTOMA.
noarpynmel.  Omiudeckuil  CMBICA | YCTaHaB/IMBaTe CBA3L MEKIY
NOPAIKOBOTO  HOMEpa  3JIEMEHTa, | MOJNOMEeHHeM  JIeMeHTa B
HOMEpOB [IEPUOJIA H IPYIIIIEL. NepuoiMYeckoif  cHcTeMe W
Crpoenne atomoB. COCTaB aTOMHBIX | CTPOGHHEM €ro aToma (COoCTas H
Anep. M3zoTOMmSI. DNeKTpOHBI. | 3apsa  sAgpa, obmiee  YHCIO
Crpoenyie 3NEKTPOHHBIX OOOMOYEK | JEKTPOHOB W pacnpelIe/ieHue
atoMOB mepBbiX 20 XMMWYECKHX | WX I10 JIeKTPOHHBIM CJIOAM).
anementoB [leprogrdeckoii cucteMsl | [IporHosupoBaTh XapaxTep
J. K. Menaeneesa. H3MEHEHHsA CBOMCTB 3JIEMEHTOB
XapakrepucTHKa XUMMYECKOTO | M MX COSAMHEHMH No rpynmnaMm u
JJleMEHTa [0 €ro TONOXMEHHIO B | IEpHOJaM Tlepuonuaecxkoi
IMepnoguueckoit cucreme JI. M. | cucTeMsl
Mengeneesa. XapakTepu3oBaTh XHMHYECKHE
3uauenne [leprnoaMaecKoro 3aKOHa H | 3JEMEHTHI MEePBhIX TpéX
IMepuoaraeckoii CHCTEMBl | MEPHONOB, Kalis, KalblHd IO
XAMHAYECKHX 3TEMEHTOB s | X TIONOKEHMIO B
passutus Hayku u mpaktuku. J[. WM. | Tlepuommueckoii cucteme JI. M.
Mennenees — yuéHeli, memaror u | Menneneesa.
rpa IaHuH, Cnenosath npaBHIaM
JleMOHCTpaLMK OesonacHO# paboThI B
KopoTkonepronHas u | nabopaTopuu pH
JUTHHHONEPHOIHAs (dOpMBI | HCTIONB3OBAHHM  XAMHYECKOH
Teproandeckoi CHCTEMBI | MOCYHBI H 060pYI0BAHHA.
xumudgeckux amementos [JI. M. | BeicTpamBsats pasBEpHYTEIC
Menzneneesa. [MCHMEHHBIE M YCTHBIE OTBETHI
O3HakoMIIeHHE c obpasuamy | ¢ omopoil Ha MH(OPMALMIO W3
MEeTAJIIOB H HEMETAJLIOB, yaeOHMKA W CNIPaBOYHBIX
JlaGopaTopHele M  NPAaKTHYECKHE | MATEpHATIOB, rpaMoTHO
paboTel HCTIONB30BATh H3yYeHHBIH
JlaGopatopHsrii ONBIT; | MOHATHHHBIN anmapat Kypea
B3anMopelicTene rHIpOKCHIA LMHKA | XMMHH.
€ pacTBOpaMH KHCJIOT U IIeI09ei Hcnons3oBarh npH
BBEITIOTHEHUH ydeOHBIX 3a1aHHil
TeKCThl y4eOHHKA, CIpaBOYHbIE
marepuansl  ([leproaugeckyro
CHCTEMY XUMHHECKHX
anementoB JI. M. Menneneeea,
Tabmuiy pacTBOPUMOCTH
KHCIIOT, OCHOBaHHil M comneil B
BOJIE, JNEKTPOXUMHYECKHMH Dl
HANPAKEHUH METALIOB).
Tema 9. DNEKTPOOTPHIATENLHOCTE aTOMOB| PacKphIBaTh CMBICH M3y9daembx | hitpsi//uchebnikmos.ni/mate
Xumuueckas XUMHYECKHX 3JIEMEHTOB. MOHATHH, L————Qui—g—";;l El‘;'c“' m
CBA3b. XUMHYECKad CBAA3b (noHHas,| OUpeNeNATh BHA XHUMHYECKOH | materials
OKHCIHTENBHO- | KOBaJ€HTHaA MONApHas M KOBAIEHTHAA| CBA3H B COCIHHEHHH. https;//uchebnik.mos.ruy/mate
BOCCTAaHOBH- HETONAPHAN). Omnpenenats crerens | ral_view/atomic_objects/357
TenbHbIe peakiyy| CTeneHb OKACICHHAS. OKHCIICHHSA XHMHYECKOTO f;%?me"“&fc“r:cﬂ’g

(8w

OKHCINTENLHO-BOCCTAHOBHTENILHBIE

snemeHta 1o dopMmyle €ro
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peaxumu (OBP). IIporeccsl OKHCIEHHS
H BOCCTaHOBNeHHS. OKHCIMTENH H

BOCCTAHOBHTEIIH.
JleMOHCTpaLH
OKHCITHTEIEHO-BOCCTAHOBUTENLHEIE
peaxiyy: rOpeHue, peaxiuH

pasnoxeHna, COENHHEHHA

COeIHHEeHHH.

Onpenenars IJIEMEHT
(BemecTso) — OKHCIHTEND H
3IeMeHT (BemecTBO) —
BOCCTRHOBHUTES.

O0BACHATE CYIIHOCTE
MPOIIECCOB  OKHCJICHHA H
BOCCTAHOBIIEHHS.

CocraBmATh 3NIEKTPOHHBIH
Oamanc ¢  y4€ToM  YHCIA
OT/IaHHBIX H [PUHATEIX
ANIEKTPOHOB.

CocraBnars ypaBHEHHE
OKHCJIUTENBHO-

BOCCTAHOBUTE/ILHOH peakiiu,
Hcnons3oBate npH
BBITIOITHEHUH Y4eOHBIX 3aXaHuit
TeKCThI y4eOHHMKa, CIpaBOYHBIE
MarepHamsl  (MepHOAHIECcKYIO
CHCTEMY XHMHYECKHUX
anementos JI. M. Menneneesa,
TabnuIy  pacTBOpH-  MOCTH
KHMCIO0T, OCHOBaHWI M conell B
BOJIe, SMEKTPOXHMHUIECKHHE Pl
HANpsKeHHH MeTalIoB)

https://uchebnik.mos.ny/mate

rial view/lesson_templates/1
23007?menuReferrer=catalog

ue

PesepBHoeBpeMs-3uaca

Hroro

684,

Temaru4eckoe nianaposanne 9 kiace

Tema, pasnen

MeToast H Gopmel

Kypca, OpraHu3anuu o0ydeHus. DneKTpOHHBIE
npuMepHoe IlpeameTHOE cogep:KaHHe XapakTepHCTHKA uHpposbIe
KOJIHYECTBO AesiTeIbHOCTH obpaszoBaTeibHbIE
4acoB oby4alomuxcs pecypesbl

Pasnenl.BemecTeouxumudecknepeakunu(174)

[TosTOpeHHE H
yrirybnenue
3HaHMi
OCHOBHEIX
pasfenoB Kypca
8 xiacca

(59

Tlepuogmdeckuii 3aKOH.
[Tepuoguaeckas cHCTEMA
XHMHYECKHX 3JIEMEHTOB

JA. H. Mengeneera. Crpoenue

aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHWM CBOMCTE XHMHYECKHX
3]IEMEHTOB TEepBLIX TPEX IEpPHOIOB,
Kanus, KampllUd B MX COeJMHeHMH B
COOTBETCTBUH c MOJIOXKEeHHEM
3JIEMEHTOB B NepHOANYECKOMH
CHCTEME W CTPOCHHEM MX aTOMOB.
Knaccupukanusd H HOMEHKIATYpa
HEeOpraHWYEeCKUX BEILECTB
(MeXIyHapogHad H TpPHBHAIbHAA).
XumMuUeckMe CBOMCTBA  BEILECTB,
OTHOCSINMXCA K PasiIHYHBIM Klaccam
HEOPTraHM4YeCKHX COEJHHEHHH, HX
TeHETHYEeCKasd CBA3b HEOPraHMIECKHX
BEIIECTB.

XapakTepH30oBaTh XUMHYECKHE
3JIEMEHTEI MEPBBIX TpéX
[IEPHOJIOB, KATHA M KalbLMA IO
X TIOJIOMEHHIO B
IMepuomuaeckoit cucreme JI. H.
Menpeneesa.
Knaccudunuposars H
Ha3bIBATh HEOpTraHUYECKHE
BEIECTBA W3Y4EHHBIX KIIACCOB.
OnuchIBATh obmrue
XMMHYECKHE CBOMCTBA BEILECTB

pasIHYHBIX KJIAcCOB,
MOJATBEPIKIATh CBOHCTBA
npuMepaMu MOJIEKYJIAPHEIX
ypaBHeHHH XAMUYECKHX
peaxIuii,

Onpenensats BHA XHMHYECKOH
CBA3M M THI KPHCTA/THIECKOH
pPEeMIETKH BEILECTBA.

Crpoenue BEIECTBA: Bugsl | [lporHosnposars CBOMCTBa
XMMUYECKOM  CBA3M M THIBI | BELIECTB B 3aBHCHMOCTH OT HX
KPHCTANTHIECKHX peméTOK. | CTPOEHHMA.

3aBHCHMOCTB CBOMCTB BEIIECTB OT X | BricTpaueathk pazBEPHYTHIE
CTPOEHHA. TIACEMEHHBIE H YCTHBIE OTBETHI
JHeMoHCTpanuu ¢ omopoil Ha MHOOPMAaLMIO M3
1. Monenu KPHCTAUIHIECKHUX | yIeOHHKA M CNPABOYHBIX
PEemETOK HEOPraHM4ecKHX BEIIECTB. MATEPHAIOB, IpaMOTHO

https://uchebnik.mos.ru/mate
rial view/lesson_templates/1
9152?menuReferrer=catalog
ue

https://uchebnik mos.ru/mate
rial view/lesson_templates/1
780674?menuReferrer=catal
ogue
https://uchebnik.mos.r/mate
rial_view/atomi jects/775
7095?menuReferrer=catalog
ue
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KopotkonepuoHas M | ACTONL30BAThH H3y4eHHBIR
IUTHHHOTIEPUOIHAA dopMel | mOHATHIHLIA anmapat Kypca
Iepuonuueckoi CHCTEMBI | XUMUH.
xummdeckux asmementoB [, U. | HWcnmonms3osars npH
Menneneesa BRITIOJTHEHHH YueGHBIX 3aJaHHi
" B nporecce
HCCNEeN0BATeNCKON
JIeATeNEHOCTH Hay4YHO-
NOIyNAPHYIO JTepaTypy
XHMHYECKOTO COZIepKaHu,
CIpaBOYHbIE MaTepHasl,
pecypcel MaTEpHETA
Tema 1. Knaccudmxanms XUMAYecKHX | PackphIBaTh CMBICT H3yUaeMBIX m%&w
OCHOBHBEIE peakiif Mo pasiHYHBIM NPH3HAKAM | MOHATHH M NPHMEHATs 3TH Wﬁ
3aK0HO- (o YHCITY W COCTaBy Y4acTBYHOIIHX B | IIOHATHA pa OIMHCAHMH poser3/lesson/1687842/view
MEPHOCTH peakli BEMIECTB, 0[O TEILUIOBOMY | CBOMCTB  BelleCTB H  HX A
https://uchebnik.mo m
XHMHYECKHX sthdexTy, MO HMIMEHEHMIO CTENeHel | MmpeBpameHuii. oser3/lesson/1612027/view
peaxumi OKHCIICHHs] XHMHYECKMX 3MeMeHToB, | Knaccupuumposars ailulicliserd
ttps://u NIK. MOS. i/ com
(4 9) no 00paTHMOCTH, 10 YYacTHIO | XHMHYECKHe peakiuH o Os:ﬂnmwm 22 vicw
KaTaau3aropa). Pas3IAYHBIM NPH3HAKAM. poser3/lesson/141622/view
OK30- U IHAOTEPMHYECKHE PEAKIMH, | YCTAHABIMBATE 3aBHCAMOCTE
TEPMOXHMHYECKHE YPaBHEHMA. | CKOPOCTH XHMMYECKOH peaKiuu
ITonsATHE O CKOPOCTH XHMHYECKOH | OT pa3nu4aHbIX ¢akTopos.
peakuun. [lonATHe o romoreHHsiX u | I[IporHO3HpoBaTH
reTeporeHHeIX peakumax. [IoHATHE | BO3MOXKHOCTH NpPOTEKaHU
o6 ofparumerx u HeoOpaTHMBIX | XMMHYECKHMX [IPeBpalleHHi B
XuMHdeckux peakuusax. [loHATHe o | pasnmHYHBIX YCIOBHAX.
XHMHYecKOM paBHOBecuH. DakTtopsl, | OnpenenaTs OKHCIUTENb U
BIMSIONINE HA CKOPOCTE XMMHUYeCKo# | BoccTaHOBHTENE B OBP.
peakiH{ | NonoxkeHue XuMuueckoro | CocTaBmsTh 3NEKTPOHHLIH
paBHOBECHS. fanaHc peakLH.
OKHCIUTeNEHO-BOCCTAHOBUTENIbHBIE | [TpOM3BOANTE BBEIYHCIEHHS M0
peakiud  (3MEKTPOHHBIE  OanaHc | XHUMHYECKHM YPABHEHHAM.
OKHCIIHTE/IbHO-BOCCTAHOBHTEIEHOH BricTpausath pa3BEpHYThIE
peaxiuu). MMICLMEHHBIE W YCTHEIE OTBETHI
JleMOHCcTpalMH ¢ onopoit Ha HHOOPMALMIO H3
1. 3aBHCHMOCTB CKOpOCTH | yuyeOHMKA H  CIPaBOYHBIX
XMMHHECKOH peaKklUuy OT pasjIMYHBIX | MaTepHANOB, rpaMOTHO
{akTopos. HCTIONIB30BaTh HA3Y4EHHbII
2. BospeiicTBHe KaranusaTopa Ha | TOHATHHHBIA anmapatr Kypca
CKOPOCTh XHMHYECKOi peaKiinH. XHMUH.
3. Ilpumepsr  HeoOpatumerx | Hcenonbsosats npH
0o0paTHMBIX peaKiHii. BHIIIOJTHEHAH Y9eOHEIX 3a/aHui
4. CMmemenne paBHOBECHA | H B nporecce
XMMHYECKOH peakiuy. HCCIIE0BATEIBCKOM
BeHcneHERa AeATeNBHOCTH HAY9HO-
— KOJIMYECTBa BelecTea, 06béMa U | MOMyMAPHYIO NTUTEpATYPY
MaCChl PEareHTOB HIIM MPOIYKTOB MO | XHMHYECKOTO coJiepiKaHus,
YPaBHEHHAM XHMHYECKHX peakiuii CIpaBOYHBIE MaTepHalLl,
pecypcsl MHTEpHETA
Tema 2. Teopus ANEKTPOIUTHYECKON | PacKphIBaTh cMbICH H3ydaeMslx | hips:/uchebnik.mos.n/com
ONeKTpoNuTHYeC | AWCCOLMALMY,  DIEKTPONUTHl M | NOHATHH, a TaKKe CMBICT poserd/lesson/1778002/view
Kas He3TeKTponuThl. KaTHOHBI, aHMOHBI. | TEOPUH SMEKTPONTHTHYECKOMH | https://uchebnik.mos.ru/mate
JIMCCOLMALIHA. MexaHHu3M JHCCOLMALMA BEWECTB C | AMCCOLMAIIHH. rial_view/lesson lates/|
9152?menuReferrer=catalog
XIMuaeckue pa3nUUHEIMH BHZAMH XuMu4eckoil | OOBACHATH TPHIMHBL | | o
peaKiuy B ceasy.  CreneHbh  [WMCCOLMALMH. | 3JEKTPOIPOBOJHOCTH  BOMHEIX ;
pacTBOpax CHITBHBIE ¥ Ca0kle eKTPONHTEL PacTBOpOB. %ﬁ%ﬁ%ﬁsﬂ%
(8 1) Peaximu wonHoro obmena, ycnoBus | CocraBnsrhb YPaBHEHHA | 780674%menuReferrer=catal
MX mpoTekaHuA. MOHHbIE YpaBHEHMA | JMCCOLMALMM KHCIIOT, LIENOYEH | ogue
peaKimii. " coJie, TIOJTHBIE M | it
XHMHYECKHE  CBOMCTBA  KHCHOT, | COKpalIEHHbIE MOHHBIE | rial view/atomic obiects/775
OCHOBAHHA H CcOJeH B CBeTe | ypaBHeHHA XAMHYECKHX | 70957menuReferrer=catalog
TIpe/icTaBIeHHH 00 | peaxnwmii HOHHOro o6MeEHa. ue
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JNIEKTPOIUTHYECKOH  AMCCOIUALIHH.
Cpena pactBopa. [lomatue o
THIIPOJIH3E COJIEH.

KavecTBeHHBIE peaKIIiM Ha KATHOHBI
M aHHOHBI.

HemoHcTpanun

DnexkTpudeckas NPOBOIHMOCTh
PacTBOpOB  BEMIECTB;  JIBIDKEHHE
HOHOB B 3]IeKTPHYECKOM MOJIE,
OneITs, HTIOCTPUPYIOLIHE
NpH3HAKM  NpOTEKaHMd  peakumii
norHOoro  obmeHa. OmeITEI 1O
ONpE/IENICHHI0 Cpefbl B PacTBOpax
coneif (xiopuza HaTpus, KapOoHaTta
HaTpHA, XJIOPHAA LIMHKA).

JlaGopaTtopHsle ¥ OpaKTHYECKHE
paboTsl

Jla6opaTopHSIit ONLIT:

Peakium  wmoHHOrO ofOMeHa B

pacTsopax 3MEKTPONUTOB: CyJbdara
vemu(Il) w® ménoun, xapGonara
HATPHA H COAHON KHCIIOTBI, peaKiys
HEHTpanu3alluyl MEKIY THAPOKCHIOM
Ka/IHA H CONSHOM KUCIOTOIA.
Ipaxrugeckas pabora:

Ne 1. Pemenue axcnepHMeHTANBHBIX
3a/1av Mo TemMe.

Bemucienus

N0 YPaBHEHHAM XHMHYECKHX
peakuui

[InaHupoBaTe H OCYINECTBIATE
Ha  MpakTHKe  XWMHYECKHe
SKCIEPUMEHTEI, MPOBOIUTE
HabmofeHus, Jenath BHIBOJBI
110 pe3ysIbTaTaM SKCIepUMEHTA.

Cnenosars TIpaByiIaM
GesonacHoR paGoTs! B
nabopaTopHu TIpH

HCIIOJIE30BAHHH XUMHUYeCKOH
rnocyzs! # 000pyIOBaHHUS.

Hpomaom BBHYHCICHHA 110
XUMHYECKHAM YPABHEHHAM.

BeicTpamBaTh  pasBEPHYTHIE
[IHCEMEHHBIE M YCTHBIE OTBETHI
¢ omopoil Ha HHQOpPMalUHIO H3

y4eOHHKa W  CIPaBOYHBIX
MarepHaics, rpamMoTHO
HCIIONb30BATh H3YYEHHBIH
TMOHATHHHBIA annapar Kypea
XHMHH.

Hcnomb3oBars IIpH

BBITIOJIHEHHH Y4EOHBIX 3alaHui

H B nporiecce
HCCIIe0BATEILCKOMH

IeATelEHOCTH Hay4qHO-
NOMYNAPHYIO JUTepaTypy
XHMHYECKOTro C{J,ILEp)KaHBK,
CIIpaBOYHEIE MaTepHalbl,

pecypcel MHTEpHETA

Paszgen 2. Hemerannsl u ux coenuuenus (24 v)

Tema 3. O6mas
XapakTepHCTHKA
XHMHWYECKHX
3NIEMEHTOB

VIIA-rpynmsr.
Tlanorenst (4 4)

O6mas xapakTepuCTHKA TaJ0reHos,
OcoBeHHOCTH CTPOEHHS aTOMOB 3THX
JNEMEHTOB, XapakTepHble IS HHX
cTeneHH okucnenus. CTpoeHHe H
(dusHgeckne  CBOMCTBA  MPOCTHIX
BEIIECTB — rAIOreHOB. XHMUYECKHE

CBOWCTBA Ha IpuUMepe  XJopa
(B3amMopeiicTBHE ¢ MeTallaMH,
HEMETaJTaMH, 1eno4amu).

Xnopoeogopon. CongHas KHCIIOTa,
XMMHYECKHE CBOMCTBA, MONTyYEHHE,
NpHMEHEHME, Kauecrpenneie
Peaxiuy Ha rajaoreHH/I-HOHBI.
Hefictere xyopa W XJIOPOBOAOPOAA
Ha OPraHmsM 4exoseka. Baxkwuelimme
XJOPHIB M HMX HAXOKACHHE B
TIpHpOJIe.

Jemonctpanun  Buneomarepuanst:
T4JIOreHBl H HX COeIUHEeHHS.
O6pas3iie! XJI0pHIOB.

JlaGopaTtopHele W NpakTHUECKHE
paboTsl

JlabopaTopHslit OIIBIT:
PacrniosHasanue XJIOpHI-HOHOB.
IpakTiaeckas pabora:

Ne 2. TlonyueHne CONSHONR KUCIOTEL,
H3y4eHHE e CBONCTB.

Beruncienns

— 0 YpaBHEHHAM XHAMHYECKHX
peakuMii, ecid OJMH M3 PEarcHTOB
JlaH B H30bITKE;

00bEMOB  Ta30B 10 YPABHEHHIO

O6BACHATE obmue
3aKOHOMEPHOCTH B H3MEHEHHH
CBOIMCTB HEMETAUIOB M HX

COCIMHEHHUH B Mpejenax Manbix
MIEPHOAOB M TJIABHBIX MOATPYII
[Tepuomrueckoit CHCTEMBI
XMMUYECKHX  3JEMEHTOB C
YYETOM CTPOEHHA HX ATOMOB.
XapakTepu3oBaThk (H3MIECKHE
H  XHMHYECKHE  CBOMCTBa
NPOCTHIX BEIIECTB TalIOTEHOB
(Ha mpHEMepe XJI0pa) | CIOKHBIX
BEIIECTB (xmoposogopona,
XJIOpHaa HaTpuA), crmocolbl HX
MOJYydeHUs, NPHMEHeHHE H
3HaYeHUE B TPHPOJE H KHU3IHH
HenoBeKa.

Onpenensars TratoreHUI-HOHB!
B pPacTBOpE.

IInauuposaTe ¥ OCYIIECTBIATH
Ha  NpakTHKe  XHMHYECKHE
IKCTIIEPUMEHTHI, NPOBOJIHTh
HabmoneHus, JenaTk BBIBOJIBI
110 pe3yJIbTaTaM 3KCIepUMEHTA.

Crnenorars npaBuiIam
GezonacHOR paotsl B
nabopaTopHH npu

WCIONIB30BAHMH  XMMHYECKOHR
TocyIbl H 000pyLOBaHAA.

BeicTpauBath pa3BEpHYTHIE
MTUCEMEHHBIE M YCTHBIE OTBETEI
C Omopo# Ha HHOOPMAIMIO H3

https://uchebnik. mos.r/com
/le: 14 view
https://uchebnik. ru'com

ser3/lesson/21042 /view
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peéakimM  Ha  OCHOBe  3aKkoHa

00BEMHBIX OTHOIIEHHH ra3oB

yde0HMKa H  CIPaBOYHBIX
MaTepHaIOB, rpaMOTHO
HCIOJIB30BaTh M3YYeHHBIH

MOHATHUHHBIA anmapat Kypca
XHUMHH.

Hcnons3osats 1npx
BBITMOJIHEHHH Y4eOHBIX 3a1aHmit

%} B nporecce
HCCJIe NOBATENLCKOM
JesITeNbHOCTH Hay4HO-
HomyJApHy1o JHTEPATYPY
XHMHAYECKOTO CoJIepKaHuA,
CIIPaBOYHBIE MaTepualsl,
pecypcesl MaTEepHETA
Tema 4. O6mas O6mas XapakTepHCTHKa 3J1eMeHTOB | OOBLACHATH o0mue | hitps://uchebnik mos.ru/com

XapaKTepHCTHKA
XHMHYECKHX
anemMeHTOB VIA-
rpymmsl. Cepa n
eé coequHenus (5

q)

VIA-rpymms!. OcofeHHOCTH
CTPOEHHA ATOMOB 3ITHX 3JIEMEHTOB,
XapakTepHele [UIA HHX CTENeHH
okucnenus, CtpoeHue U bu3ugeckue
CBOMCTBA TIPOCTBIX BEIIECTB
KHMCIIOPOJIa H Cephl.
AJIIOTpONHEIE

Moan(HKALFH
KHCIIOpoJAa M Ccepbl. XHMHHYECKHE
ceoiictea  ceprl.  Ceposomopon,
CTpOeHHE, duzuyeckue H
XHMMHYECKHE  CcBOHcTBAa.  OKCHIBI
Cephbl KaK Npe/ICTaBHTENN KHCIOTHBIX
OKCHJIOB. Cepnasn KHCIIO0Ta,
(usngeckue

U XMMHYecKHe croiicTea (00Imme Kak
NpencTaBuTeNId Kilacca KHCIOT U
crenuduaeckne), IpUMEHeHKE.
XHMHYECKHE peaklUH, JeKaine B
OCHOBE NPOMBIIIIEHHOr0 crocoda

NOJTy4eHHA CepHOi KHCIIOTEI.
Arnnapathl ¥ DpOTEKAIOMHE B HHX
MPOIIECCHI (Ha [puUMepe
NPOM3BOMICTBA  CepPHOH  KHCNOTHI).
Comn cepHOM KHCITOTHI,

KayecTBeHHasA peakuus Ha cynbdat-
HOH.

Haxoxenne cepsl 1 eé coeIHHEHHIT
B MpHpOJE. XUMHAIECKO®
3arpAsHEHHE OKpyxarmedl cpemsl

3aKOHOMEDHOCTH B H3MEHEHHH
CBOMCTB  3meMeHTOB  VIA-
IPYNILI U UX COeIHHEHHH

C y4E€TOM CTPOEHHMS MX AaTOMOB.
XapakTepu3oBaTh GuU3HIeCKne
H  XMMHYECKHE  CBOlCTBa
NpPOCTOTO BENIECTBA CEphl U &
coelldHeHWH  (cepoBoaopona,
OKCHIIOB CepBI, CEpHOH
KHCIIOTHI, cyab(haTos), crocobsl
HX TIOJYY€HMH, NPHMEHEHHE H
3HaYeHHE B NPHPOIE H JKU3HH
YeoBeKa.

Omnpenenarts Hanu4ue cyasdar-
HOHOB B pacTBOpE.

ObnscHATH CYIIHOCTh
9KOJIOTHIECKUX npobiem,
CBS3aHHEIX C mnepepaloTkoif

COEZIMHEHNH CepBI.

[TnarupoBaTh U OCYIIECTBIATH
Ha  TpPakTHKE  XUMHYECKHE
IKCIIEPHMEHTEI, NPOBOJHMTh
HaOmoOACHUA, NenaTh BBIBOJEI
10 Pe3yIbTaTaM IKCIEepAMEHTA.

Cnenosats NpaBHITaM
6e3onacHoii pabotsr B
nabopatopun npH
HCIIOJIB30BAHMH ~ XMMHYECKOH

nocy sl ¥ 000pyA0BaHHA.

COeMHEHHAMH cephl  (KucaoTHble | [IpOMSBOAMTE BHIYHCIEHHA IO
HNOKAW, 3arpsA3HEHHE BO3AYyXa M | XMMHYECKHM YPABHEHHAM.
BOJIOEMOB), crnocoOsl ero | Hcnons3osath npH
NpeI0TBPAIIEHHA. BBITIONIHEHHH y4eOHBIX 3aaHuit
JemoHcTpauun TEKCThl y4eOHHKa, CpaBovHbIe
Komnexuuu (Buneomarepuansl): | MatepHansl  (IlepHoaHdECKYIO
cepa U e€ coeMHEeHH. CHCTEMY XHMHYECKHX
Ob6yrnuBanue caxapa nox | anementor [I. M. Menneneesa,
NeicTBHEM KOHLEHTPHPOBAHHOH | Tabmuiy PacTBOPHMOCTH
CEPHOM KHCIIOTHI. KHCJIOT, OCHOBaHWIf M coneit
JlaboparopHbie ¥  MpakTHYeCKWe | B BOJE, HIEKTPOXHUMHYECKHMI
paboTsl pAI HANPSAKEHUIT MeTaJLIOB).
JlaboparopHeie onwITel: | Henone3osats npH
OG6HapyxeHue CynbL(aT-HOHOB. | BHIMONHEHHH ydeOHBIX 3aMaHuii
Bzaumoneiictene pas0aBieHHOH | U ,B npouecce
CEPHOMH KHMCIIOTHI C LIMHKOM. HCCIIEI0BATEILCKOM
Brraucinenus JEATENBHOCTH Hay9qHO-
— N0 YpaBHEHMSIM XHMMMYECKHX | MOMYIAPHYIO IUTeparypy
peakuHii; MaccOoBOM [MOJMH BhIXOAA | XMMHYECKOro COJIepIKAHHA,

poser3/lesson/42866/view

https:/fuchebnik. mos.ru/mate
rial_view/atomic_objects/740

5947 eferrer=catalo;
ue

https://uchebnik. mos.ry/mate
rial_view/atomic_objects/783

87297menuReferrer=catalog
ue
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NPOJYKTa peaKuu CIPaBOYHEIE MaTepHAIIHI,
pecypchl iHTEepHETA

Tema 5. O6mas | OGmas XapaKkTepHCTHKA 3JEMEHTOB | OOBICHATS obmme | hitps:/uchebnik mos.ru/mate
XapakrepucTuka | VA-rpynmsl. OcoGeHHOCTH CTPOEHHS | 3aKOHOMEPHOCTH B H3MEHEHHH %‘,’,‘—"“'—’%%7—9
XHMAIECKHX aTOMOB 3THX 3JIEMEHTOB, | CBOJWCTB 3JIEMEHTOR o
aneMeHTOB VA- | XapakTepHble Il HAX CTENEHH VA-rpynne! ¥ UX COGIMHEHNH C | https://uchebnik.mos.rw/mate
TPYTIIEL. OKHCIIEHHS. Y4ETOM CTPOCHHS HX aTOMOB. rial/app/249484?menuReferr
Aszot, gpocopu | AsoT, pacnpocTpareHue B npupone, | XapakrepusoBath (usmueckue | S—catalogue

HX COCIHHEHUA
(79)

dusuaeckue " XHMHYECKHe
ceoficrea. Kpyrosopor aszora B
TpHpoe.

Ammuak, ero  Qusmdeckue M

XMMHYECKHe CBOWCTBA, MONYYECHHE H

npuMeHeHre. ConM  aMMOHMA, MX
¢usHaeckue ] XUMHUYECKHE
CBOJCTBA, NpHMEHEHHE.

KayecTBeHHass peakums Ha HOHBI
aMMOHHA.

A30THas KHC/IOTa, eé pU3HIecKue

H XMMHUYECKHe cBoiicTsa (06mme kak
TpeACTABHTENS Kilacca KHCIOT W
cnenuduueckue).  Hcmoms3opanue
HHTPaTOB H CONEd aMMOHHA B
Ka4ecTBe MHHEPAILHEIX YI00peHHii,
Xumudeckoe 3arps3HeHHe
OKpY:Katomel cpeisl coeMHeHHIMHA

asota (KHCTTOTHBIE IO JTH,
3arpsA3HeHHE BO3IyXa, TMOYBHI W
BOJOEMOB).

Docdop, AJUTOTPOIIHEIE
MoaHbHKALMH thocopa,
duzugeckue H XHMHYECKHE
CBOJiCTEA.

Oxenn pocpopa(V) u pocdpopras
KHCITOTa, (U3MYIECKUe ¥ XUMHIeCKHe
CBO¥iCTBA, Monmydenne. KayecTeHHas
peakiys Ha (ochar-HoHE,
HcnomssoBanue docharos B
Ka4yecTBe MHHEPANLHBIX YI0OpeHHid.
3arpsA3HeHEne NPHPOIHBIX BONOEMOB
tocdaramu,

HeMoHcTpammn

Komnexkman:  dochop u  mx
COCIMHEHH, Bsaumoneiicteue
KOHLIEHTPMPOBaHHOMH a30THOH

KHCJIOTBI ¢ MEABIO.
JlabopatopHsle M npakTHYeckue
paborsl, JlabopaTopHsle OMBITHI:

51 XHUMUYECKHE CBOJMCTBa
MpPOCTBIX BEHIECTB a30Td M
dochopa um mx coemuHeHHIT
(aMmuaka, coseii aMMOHmHA,
a30THOH KHCJIOTBI, HHUTpATOB,
OKCHAa (ocdopa(V) u
docdopHoit KHCIIOTSL,
docdaros), c11oco6EI HX
MONYYeHHsA, [PHMEHEHHE H
3HaYeHHe B PHPOJE

H ’KH3HH 4eJI0BeKa.

Onpenenste HOHBI AMMOHHA H
toctar-noHEI B pacTsope.

O6bsicHATE CYIHOCTh
9KONIOrMYECKHX npobiem,
CBA3AHHBEIX C HaXOXKICHHEM

coefMHeHMI asoTa H (ocdopa B
OKpyKarmei cpene.

IInanmpoBaTe H OCYLIECTBNATEH
Ha  NpakTHKe  XHMHYECKHE
IKCIIEPHMEHTEHI, IIPOBOJIUTE
HaOMOOEHNs, JeaTh BLIBOIEI
10 pe3ynbTaTaM 3KCIEPHMEHTA.

CnenoBath npaBuiIam
6ezomnacHoii paboTs! B
nabopatopun IpH
HCIONB30BAHHM  XHMHYECKOMH

nocy sl 1 000pyJ0BaHHs.
IpousBoaMTE BHMHCIEHHA TI0
XUMHIECKHM YpPAaBHEHHAM,
Henonbzosats NpH
BBINIO/IHEHWH y4eOHBIX 3amaHui
TEKCTHl ydeOHMKa, CrpaBoYHBIE

MaTepHanel  (MEPHOIHYECKYIO
cHCTEMY XUMHYECKHX
anemenToB JI. M. Menneneesa,
Tabmuiy PacTBOPUMOCTH

KHCIIOT, OCHOBaHHI M colneil B
BOJIe, 3/IEKTPOXHMMYECKHH ps
HapsKeHNI METAILIOB).

https://uchebnik. mos.r/mate

rial_view/atomic_obiecis/779

24037menuReferrer=catalog

ue

1. BsaumopeiicTeue cojied | HMcmonesosars IpH

aMMOHHA C MENOYBIO, BBIMOJIHEHNH YIeOHBIX 3aJaHH

2. Osmsakomnenue ¢ obpasuamu | W B npouecce

a30THEIX H (ochopHeIX ynobpenuil. | uccneaoBaTe bCKOH

IIpaktiueckas pabora: HEATENBHOCTH Hay4HO-

Ne 3. Tlomyqenne aMmuaka, u3yqenue | MOMyIAPHYIO JHTEpaTypy

€ro CBOMCTS. XHMHYECKOTO COZlep/KaHus,

Brraucnenns CIIPaBOYHEIE MarTepHaIbl,

— T0 YPaBHCHUAM XHMH4ECKHX | pecypcsl HHTepHeTa

peaxmmii
Tema 6. O6mas Vriepon, amnoTponssie | OGBACHATH obmmue | hitps://uchebnik.mos ru/com
XapaKTepuCTHKa | MONM(HKAILMM, paclpoCTpaHEHHE B | 3aKOHOMEPHOCTH B W3MeHeHum | Roser3/lesson/1079993/view
XAMHHECKUX npupojie, u3uYecKue U XUMHUIECKHe | CBOMCTB  amemenToB  IVA- | hitps:/uchebnik.mos.ru/com

anemeHTOB IVA-
TPYIIITEL,

cBoifcTBa.
Ancopbums. Kpyrosopot yriepona

Tpymnbl H HX COCAMHEHHI C
Y9ETOM CTPOEHHS BX aTOMOB,

poser3/lesson/52102/view
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Vrnepon u
KPEMHHUHI U 1X
COeIMHEHUSA

(89)

B IPHpOZE.

Oxcupe! yrieposa, X (pusngeckne
M  XHMHYECKHe  CBOMCTBa, HX
JEHCTBHE Ha KHBBIE OpPraHM3MBI,
NoNy4eHue

H TIpHMEHEHHME. ODKOJOIHMIEecKHe
npo0neMsbl, CBA3aHHbIE C OKCHAOM
yruepona(IV); rHmoTe3a
rIo6ansHOr0 MOTEIUIEHHA KIIMMaTa;
NIapHUKOBEIH 3ddexT.

VroneHas KHCIOTZ M €€ CONH, WX
thuzugeckue H XHMHYEeCKHe
CBOJCTRA, HoIy4eHue U
nprMeHenve. KayecTBeHHAs peakiusa
Ha KapOOHaT-HOHEI.

Hcrnions3osanue kapGoHATOB B GBITY,
MEIHIUHE, TIPOMBIIILIEHHOCTH,
CeJILCKOM XO03siicTBe.
IMepBoHagYanbHBle  MOHATHA 06
OpPTraHHYeCKHX BEIIeCTBAX Kak o
COCIMHEHHAX yriepoza:
OCOOEHHOCTH COCTaBa M CTPOGHHMS.
[lorATHe 0 GHONOrHYEcKH BaXHBIX
BEIECTBAX: AKHpax, Oenxax,
yraesojax. MarepuansHoe eHHCTBO
OPraHHYEeCKHMX M HEOpraHWYECKHX
COeIMHEHWH.

Kpemuuii, ero ¢usuueckue n
XUMHUYECKHE CBOHCTBA, MOIyYeHHe H
NIPHMEHEHHE B JIEKTPOHHKE.
CoeuHeHHs KpeMHWs B Npupore.
Obmme mpencrasnenus o0 OKcHue
kpemuuA(IV) H KpEMHHEBOE

KHCIIOTE. Cunukarel, HX
HCIIONIB30BaHWE B OLITY, MeauLMHe,
TIPOMBIILIEHHOCTH. Baxneiimme
CTPOUTENBHEIE MaTepHabl:
KépaM#Ka, CTEKNO, HEMEHT, OETOH,
Kene300eToH. IIpoGnemsl
6ezonacHoro HCMONb30BAHMA

CTPOHTENILHBIX MaTepHaJioB B
MOBCEIHEBHOI JKH3HH,

JemoHcTpanuu

Mogenu KpHcTaIMYECKHX PeInETOK
anMasa, rpaduTa, MOJIEKYJIBI
tynnepena.

Ancopbuns pacTBOPEHHBIX BEIIECTB
AKTHBHPOBAHHBIM yriém.
ITporueoras. Bupneomatepuansi:

CHIIHKATHAS MPOMBIILIEHHOCTS.
Mogenn MoOneKysl OpraHM4ecKux
BEILIECTB,

JlabopaTopHble ® MpaKTHYECKHe
paboTEI

JlaGoparopHsIii OMEIT:

KagecteeHHas peaximsa Ha
KapOoHAT-HOH.
ITpakTrdeckne paboTsr:

Ne 4. TlonmydeHue YrIeKHcIoro rasa.
KauecTseHHas peakius Ha KapOoHar-
HOH.

Ne 5. Pemenue 3kcrnepUMeHTABHBIX
3aja4 1o teMe «HeMeTausy.

XapakTepu3oBath hu3HIECKHE
H  XHMHYECKHE  CBOMCTBa
NPOCTBIX BEUIECTB YTIepola M
KpeMHHA W HX COEIWHEHHit
(oKcHIOB yrmepona, YrojbHOl
KHCJIOTEI, KapOOHATOB, OKCHIa
KpeMHH, KpEMHHEBOH
KHCJIOThI, CHITHKATOR), CIIOCOGE
MX NONyYEeHWs, NPHMEHEHWE H
3HAYEHHE B MPHPOJE H >KH3IHH
qenoBeKa.

Onpenenste  kapbowar-
CHITHKAT- HOHBI B PACTBOPE.
O6bsacHATE CYIIHOCTb
3KOJIOrH4eCKUX npobiem,
CBA3AHHEIX C HaxXOxOeHuEM
YIJIEKHCIOr0 rasa B
OKpyKaromei cpee.
HnmocTpupoBaTh B3aMMOCBS3h
HEOPraHHYeCKHX COeIHHeHHi
yriepoga M OpPraHMY4ecKux
BEILECTB. :
ITnaHupoBaTE W OCYNIECTBAATH
Ha  NpaKkTHKE  XUMHYECKHE
SKCIIEPHMEHTHI, IPOBOIUTE
Ha0mMoneHus, Nenath BBIBOJIBI
0 pe3y/IbTaTaM 3KCIEePHMEHTA.

CnenoBats npaBunam
GesomacHol paboThl B
nabopaTtopun NpH

HCIIOJIE30BAHHH  XHMHYECKOH
nocy el 1 060pyaoBaHus.

Hcenonssoears npu
BBIMOTHEHHH Y9eOHBIX 3a1aHuil
TEKCThI y4eOHHKA, CHPaBOYHEIE
marepuansl  (Ilepuomuueckyio

cHCTEMY XUMHYECKHX
anemenToB JI. . Menpeneesa,
TalIALY PacTBOPHMOCTH

KHCJIOT, OCHOBaHHWH W cojeii B
BOJE, JIEKTPOXHMHYECKHH pAX
HaNpsOKEHHA METAIIOB).

Hcnons3oBars npu
BBIMOJTHEHHH Y4eOHBIX 3a1aHmii
H B nporecce
HCCITIe10BaTeIbCKOM

JAeATENIEHOCTH Hay4HO-
MOMyJIAPHY10 JIMTEpaTypy
XHMHYECKOTO COZIepIKaHKA,
CTIpaBOYHEIE MaTepHaIs,

pecypcet MuTeprera
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Brraucnenus

— N0 YpaBHEHHAM XHMHYECKHX
peaKiuif, ecinM OQMH M3 pPEarcHTOB
OaH B BHIE BOJHONO pacTBOpa ¢
M3BECTHOMH MaccoBoil noneit

Pa3znen 3. Metanuib 1 ux coennnenns (20 1)

Tema 7. Obmue Obmas XapakTepucTHKa XHMHYECKHX | PacKphIBATb CMBICI u3ydaembix | hitps:/uchebnik mos.nv/com
cBOlicTBa BNEMEHTOB ~ —  METaIOB  HA | MOHATHH ¥ MPHAMEHNTh 9TH me
MEeTauios OCHOBaHHMH HX noJoxeHHA B | MOHATHA npu OIMHCaAHHH poser3/lesson/7331/view
(4 9) [epuomuaeckoii CHCTeME | CBOHCTE  BeIIECTB H WX

XHMHYECKHUX 3NIEMEHTOB NpeBpamieHHI.

. W. MenneneeBa wu crpoenss | OGbsACHATS obmue

atoMoB.  CTpoeHME  METalIoB. | 3aKOHOMEPHOCTH B H3MEHEHHH

Meranmueckas CBA3L H | CBOHCTB 3/IEMEHTOB-META/LIOB |

METAIMYECKas ~ KPHCTa/IMYecKas | HX COeMMHeHMHI ¢  yuéroM

peErka. DNEKTPOXUMHUYECKHH PSX | CTPOSHMA HX aTOMOB,

HanpsOKeHUH MetaiwioB. Dusuyeckne | Xapakrepusosats CTpoeHHe

M XHMHYECKHe CBOMCTBA METANNIOB. | METAWIOB, oblme Qu3mTecKne

O06mue c1ocoOsI NOMYyYeHHS | ©  XHUMHYECKHe  cBoMcTBa

METAILIOB, METAJLTOB.

[lonarae o xopposuu MeramioB u | XapakTepH3oBaTh obmue

OCHOBHBIE  COCOGBI  3aUMTEI  OT | CHOCOGBI MOTYYEHUS METANIOB.

kopposud. Crutasel (ctams, wyrys, | Crenosats NpaBrIam

MHOPATIOMHHHIA, OpoH3za), HX

NpHUMeHEeHHE B OBITY "

POMBIILIEHHOCTH.
Tema 8. Ilenounsie metausl. [onoxkenne B | OGBACHATH 06uue | hitps://uchebnik.mos.mu/com
Baskueiimme IMepuoayaeckoi CHCTEME | 3aKOHOMEPHOCTH B H3MeHemmwy | Roserd/lesson/1374693/view
METAaJLTEl | HX XHMHIeCKHX  aneMeHToB  JI. M. | CBOMHCTB 3/1EMEHTOB-METAINOB B | hitps:/uchebnik.mos.rw/com
COEMHEHNA Menzeneesa, cTpoeHHe aTOMOB. | Ipymmax M HX CoelMHeHWi ¢ | Roserd/lesson/1514445/view
(16 4) Haxosxnenue B npupoze. Y4ETOM CTPOEHHA HX ATOMOB, hitps://uchebnik mos.rw/mate

Onveckue H XuMuYecKkne | XapaKTepH3oBaTh (DH3MUecKHe | rial_view/atomic objects/863

CBOWCTBA (HA TpHMepe HATPHA ¥ | M XHMHYecKHe  cBoiicTsa | 28187menuReferrer=catalo

kamusd). OKCHIbI M TMAPOKCHAB! | IPOCTBIX BEIIECTB METALIOB H | —°

Hatpus u  Kamus.  Ilpumenenwe | ux  coegmmenwii  (OKCHIOB,

IICMOYHBIX ~ METAJUIOB W MX | IHIPOKCHIOB, coneif), crocofs

COETHHEHHUI, HX MNOy4YeHMs, NMPHUMEHeHWe M

IIlenouno3emensHbIE METAUIBl | 3HAYEHHE B MPHPOAE H JKH3HA

MarHdd ©  KanblMif, CTpOeHHe | "Jenopexa.

aToOMOB, IMonoxenne B | PacmosHaBath ¢ momomERO

ITepuommgeckoit CHCTEME | KaYEeCTBEHHBIX peakIWil HOHBI

XHMW4ECKHX  3nemenToB [l M. | MerauioB (Marus, amoMMHHS,

Menneneesa. LIMHKa, JKeNe3a, MeaH).

Haxomnenue B npupone. | IlnanupoBats WM OCYNIECTBIATH

Pusmdeckue " XMMHYECKHE | HA  IPaKTHKE  XHMHYecKHe

cBolicTBa. BakHeliline coenuHeHus 3KCTIEPUMEHTHI, MPOBOJUTE

Kansius (OKCHA, THAPOKCHA, COMH).

JKEctkocTh BOABI M crocolbl €&
YcTpaHeHHs.

AmoMuHAN, INonoxenue B
ITepuommaeckoii cucTeme
XUMHYeCKHX osmeMentoB J[. M.
Menzeneena, cTpoenue aToma.
Haxoxnenne B IpHpOJie.
Dusrgeckue " XHMHYECKHe

cBo¥icTBa. AM(oTepHble CcBoiCTBA
OKCHJi@ ¥ FH/IPOKCH/A.

HaOIFOleHKs1, JENaTh BBIBOEI
[0 pe3y/bTaTaM 3KCIIEPUMEHTA.

Crienosarth IpaBHIaM
OezonacHoii paboThl B
nabopatopun pH

HCMONB30BAHUH  XUMHYECKOH
nocyasl ¥ 000pyaoBaHus.
Ilpou3BOOMTE BEYHCHEHHA II0
XUMHYECKHM YpABHEHUAM,
BricTpauBats pasBépHyThIE
MUCEMEHHBIE H YCTHBIE OTBETHI

Keneso. IMTonoxenne B | C omopoii Ha mH(OpMaIMIO H3
[Mepuonuueckoi cucreMe | yqeOHHKA M CNPaBOYHBIX
XAMHYECKHX 3JIEMEHTOR MaTepuanos, rpamMoOTHO
J. . Menneneepa, CTpOeHMe aToMa. | HCMONB30BATE M3Y9eHHBIH
Haxoxnenue B npupoje. | MOHATHIHEI anmapar Kypca
Du3HIECKHE " XHMHYECKHE | XHMHH.
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coiictBa. OKCHIBI, THIPOKCHIBI M
comu xenesa(ll) u xenesa(TII).

HeMoHcTpamyn

BsanmopeiicteHe HaTpua ¢ BOMOiL.
OxpammBanne [UIaMEHH HOHaMH
HATPHUA U KAKs.

OxpanmBanne MnaMeHH HOHAMH
KasTbLius.

BsaumopnelicTBHe OKCHAA KambOua C
BOJOI.

Buneomarepuansl: ropenue skenesa
B KHCJIOPOJIE U XJIOpe.
JlaGoparopHele M NpakTHYecKue
pabotk! JlaBopaTopHsie OTILITHI:
O3HakoMITIeHHE c obpasuamu
AMOMHHHA U €r0 CIUIABOB.
AM(OTepHEIE CBOKCTBA THAPOKCHIA
AMOMHHNA.

KadecTBeHHBIC peakLMH Ha WOHEI
JKenesa,

IIpaxTHaeckme paboTsI:

Ne 6. JKEcTKOCTB BOMBI M METOMBI €8
YCTpaHEeHHA.

Ne 7. Pemenue skcrnepAMeHTaTbHBIX
3a4a4 no teme «MeTambly.
Beraucnenns

— M0 YPaBHEHMAM XHUMHYECKHX
peakimii, ecM ONHH M3 peareHToB
MaH B u30BITKE WM COAEPKHT
NpuMecH;

MaccoBOHM [0/1HM BBIXO[Aa NpPOXYKTa
peaKiyu

HcnonsszoBats [IpH
BBIMIONTHEHHH y4eOHbIX 3a1aHuii
H B nporecce
HCCIIEN0BATEILCKON

JEATeIbHOCTH Hay4YHO-
MOy JIAPHYIO JTATEpATYPY
XHMHYECKOTO COZIepIKaHuA,
CITpaBOYHBIE MaTepHaIbI,

pecypcsl FlHTepHeTa

Pasnen 4. Xumusi u okpyxarowmas cpena (3 1)

Tema 9.
Bemectsa u
MaTepHaIsl B
KU3HM 9eTOBeKa

(G9)

Hoerie marepmaner u Texnomorum.
Bemectsa " MaTepHaIbl B
[IOBCEIHEBHOH JKM3HH  4YejloBeKa.
XHUMuUA U 310pOBBe.

[ACHOE HCIIONL30BAHHE BEIIECTB W
XMMHYECKHX PeaKkuyii B GbITY.

IIpupoanrsie HCTOYHHKH
YTTIEBOAOPONOB (Yroib, MPHPOAHLIH
ras, HEe(TE), OPONYKTBI  MX

nepepaboTKH, UX POk
B OBITY ¥ IIPOMBILLTEHHOCTH.

OcHoBEI 9KOJIOTHYECKOI
rpaMOTHOCTH. XuMH4eckoe
3arpA3HeHHe OKpYkKalled cpensl
(mpenensHoO JonycTHMas
KOHUEHTpauua semects — [TJIK).

Pons XHMHH B pelIeHHH

IKOJIOTHYECKHX Npobiem

XapaKkTepu3oBaTs pois XHMHH

B PasIMYHBIX cthepax
JesTeNbHOCTH Tonei,
OCHOBHBIE BeIIecTBa H
MaTepuanbl, IpPHMEHAEMbIe B
KUIHH COBPEMEHHOI0
ueoBeKa. .

O6bscHATh yCIoBus
0e30MacHOro  MCHOML30BAHHSA
BEIECTB H XHMHYECKHX
peaxuii B OBITY.

AHATH3HPOBATL H KPHTHYECKH
OLIEHHBaTh HWHOOpPMALKIO ©
BIMAHHH  NPOMBIIUIEHHOCTH,
CeJNILCKOro X03slicTBa,
TPAHCIIOPTa M Ip. HA COCTOAHHE
OKpY¥aroieH cpemsl.

VMeTh  OKa3biBaTh  IEPBYIO
NOMOLIE  IIPH  XHMHYECKHX
0K0Tax H OTPaBIEHHAX,
ITpurumats y4Jactue B
obcyxaeHun npobireM
XHMHYECKOH M 3KOJIOTHYECKOM
HArIpaBeHHOCTH, BBICKA3bIBATh
COOCTBEHHYI0  [O3MLHIO IO
npobneme U §peiarath

BO3MOKHEIE My TH €€ pelleHus

https://uchebnik.mos.n/com
poser3/lesson/18629/view

https://uchebnik.mos.ru/mate
rial_view/lesson_templates/2
1645927menuReferrer=catal

Qgue

https://uchebnik.mos.ru/mate
rial_view/atomic_objects/870

7171?menuReferrer=catalog
ue

PesepeHoe Bpems -24aca

HTOI'O

66u.
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