MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa30oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIENIMHM MpPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CpPEACTBAMHU YUEOHOTO IpEeaMETa, YCTaHABIMBAET
o0s3aTenpHOEe MPEIMETHOE COofepKaHue, MpelyCcMaTpUBaEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPOorpamMMmbl [0 XUMHH, ONPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUs, PEKOMEHAYEMYIO I[OCIIe0BaTEeIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTE 00ydaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00Opa30BaTENIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CITYKHUT OCHOBOU [T (POPMUPOBAHUS MUPOBO33PEHHS 00YJaIOLIETOCs, €T0
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00adbHBIX MPOOJIEM  YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOH, MUIEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEH JJIsi camMopa3BUTUS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodecCHOHATBLHOMN 1A TeNTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI I€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4e€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SIBIISETCS TMeJaroruiyeckyd aJanTHPOBAHHBIM OTPa’KeHUEM
0a30BOI HAYKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATHNA OPTraHUYECKON XUMHH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEILHOTO Pa3BUTUs 3HAHWN HA OCHOBE
TEOPETUUYECKHUX MPE/ICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;



— MPEACTaBIECHUHN 00 EKTPOIUTUYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPAMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kiace.

[Tpy n3yyeHny XUMHUK IPOUCXOIUT (POPMUPOBAHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTHU [103HABATEIbHBIX YMEHMH M HMX IPUMEHEHMM B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KU3HH.

[lpy W3y4eHWM XMMHU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIUICKTYAIIHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY IPHHATUIO pELICEHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEMaTHYecKoe NpuoOIIeHne OoOydyaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrnieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM NEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
yHuclie YMEHUH OOBSCHATH M OLICHUBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, UCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX TMpH pelleHuH npolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHUM i BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBEAECHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUpOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTHU JaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I MU3yYEHUS XMMHHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSITHUSA

[Ipenmer xumuu. Poiib XMMUK B KU3HU 4YeJlOBeKa. XMMHS B CUCTEMe HayK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cMecu. CrocoObl pasyiesieHus cMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MousipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€rel mo hopmynaM XMMUYECKHX COCTUHEHUH.

®u3nuecKkue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XMMUYECKUX PEaKIuid
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYJ0M, mpaBuiiaMyd paboThl B abopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAaHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt0IeHue
W ONKCaHWE TPU3HAKOB TIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHIOM Oapusi, pasnoxkenue ruapokcuna meau (I1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), usydenwe crocoOoB
pa3fieNieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, JAUCTUILIALINA,
xpomarorpadusi, TPOBEACHHE OUYMUCTKH TMOBAPEHHOW COJIM, HAOIIOJEHUE U OIHUCaHUE
pEe3yNbTaTOB TMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHUE
MoIesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUECKHUE CBOWCTBA (peakluu TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOMydeHUS KHCIOpojaa B JjabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIuh, TEPMOXMMHUYECKHE YypaBHEHHUS, DJK30- H
SHIOTEPMUYECKHE peakIuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »memMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
buznyecKrue U XUMUYECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToMydeHus. KucioTer u comnu.

Moutsipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACBIIICHHbIE PAcTBOpBI. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas [0S BellecTBa B
pacTtBope. XuMuyeckue cBoicTBa Bojabl. OcHOBaHUA. Ponb pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Krnaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne oKkCuaoB.



OcHoBanus. Kiaccudukanuss ocHoBaHWi: MIENOYM M HEPACTBOPUMBIC OCHOBAHWS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccudpukamus xucnor. Homenknarypa kuciot. Ouznyeckue u XUMHUYECKUE
cBoicTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenne
COJICH.

I'eneTnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/IeNICHUE COIepKaHMsI KHCIOpoJa B BO3/yXe, OJIydeHne, cooupanue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpAICHUsI TOpeHus (Mokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaoOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEM pacTBOPEHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTBIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPraHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HAOJII0JIEHUE M3MEHEHUs OKpacKM MHAMKAaTOPOB B pPAacTBOpPAx KHCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METaslaMH,
peaKuuii HEUTpalIu3alMru, [OJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 10 TeMe «BaxkHelmue
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAUMA XUMUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U IETOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCUIBI U THUIPOKCUIBI.

Ilepuonuueckuin 3akoH. llepmoauueckass cucremMa xumuueckux a3nemeHtos 1. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX szaep. HM3otombl. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMsl
. W. MenngeneeBa. XapakTepUCTUKa XHUMHUYECKOIO JJIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAaM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguyeckoil cucTeMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HAyKH U npakTuku. Jl. 1. MeHneneeB — y4€HbIN U IPpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe o0pa3loB BEIIECTB METANIOB U HEMETauIOB, B3aUMOJECHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMu KUCIOT W IIEJI0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (ropeHue, peakliuy pa3iokKeHUsl, COeTUHEHUS).

Mesicnpeomemmuuie ceasu



Peanuzamus MeXNpeaAMETHBIX CBA3€H MpPU M3y4YeHUU XUMHUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ IOHSATHIA,
SBIISIOIIUXCSI CHCTEMHBIMHU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHSA: HAy4HbIM (akT, TUmoresa, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCHEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

Ouzuka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BELIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3561, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYeCKHX dieMeHToB J[. .
MenneneeBa. CrTpoeHune aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBONCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kajus, KaldbLUs U UX COEAUHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproanyeckoii cucteMe U CTpPOSHHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTh CBOICTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEmIETKH M BUJA XHUMHUYECKOMN
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpraHMYECKHX BEIIEeCTB. XHUMHYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B peakIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o ckopocTH xuMudeckoi peakuuu. Ilonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
karanuze. lloHsarne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAaKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHUH OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a SJIEKTPOHHOT0 OajaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEDIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuil. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakunu moHHOro obMeHa. YciaoBUsS NMPOTEKaHUS peaklUrii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METaUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUECKOM pPEaKIUU OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpoB, UCCIEOBAHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUAIUU
KHUCJIOT, ILIENOYe M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MaTEpUaNIOB), IPOBEIECHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX TPHU3HAKH MPOTEKAHUs PEaKIMi MOHHOTO oOMeHa (oOpa3oBaHUE
ocajika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peakluu pa3joXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJECTBHE ¢ MeTajlaMH, HeMeTallJIaMH,
menoyamu).  XmopoBopopoxa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IIOJIyYeHHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOIOPOJa Ha OPraHu3M 4esloBeka. Baxuelme xyiopuabl
U MX HaXOXJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (PU3HYECKHe CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALUN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIIOTa, (pU3MYECKUe U XMMUYECKUE CBOICTBa
(oOme Kak MpPENCTaBHTENS Kilacca KUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekalle B OCHOBE HPOMBIIICHHOTO croco0a MosiyuyeHus cepHoil kucinoTbl. Ilpumenenue
cepHOii KucIoThl. COJM CePHOM KUCTIOTHI, KAYeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ CcoeAMHEHUIl B Mpupoje. XUMHMUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEeHHE B IMpHUpoJe, (U3NYECKUE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KayecTBEHHasi peaknys Ha MOHBI aMMOHHSA. A30THas KHCJIOTa, €€ IOJydYeHHe,
¢u3myeckue M XUMHUYECKHE CBoiicTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpYKarollel cpeibl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAU(PUKALNU
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nveckue W XMMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mass xapaktepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHsS. YTIEpOJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIeCKrne cBocTBa. Ancoponus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (GU3NUYecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEeHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KIMMara, MapHUKOBBINH 3¢ dekT. YroapHas KHCIIOTa U €€
CoNM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-mMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAWLMHE,
MIPOMBITIIJIEHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIUHEHMSX Yriepoja
(MeTaH, 9TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTh), MPOAYKTH HX NepepabOTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOOTHUYECKH Ba)KHBIX BEIICCTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HHM 4YelOoBeKa. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHUUYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacrtaBieHuss o6 okcume kpemaus (IV) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

W3yYeHHE 00pa3lloB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJITHOW KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TAJIOTCHOB M MX COCAMHCHHN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEpUAIOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOPUAOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpasnamMu cepbl U €€ COCIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHaoB), HaOIOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, N3y4YE€HHUE XUMHUYECKUX CBOMCTB pa3z0aBICHHON CepHOU
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, docdopa m MX COCITUHEHUHN
(BO3MOYKHO HCIIOJIb30BAHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POochHOPHBIX yn0OpeHui,
MoJIydeHHe, coOupaHue, paclo3HaBaHWE W HW3yYeHHWE CBOWMCTB aMMHakKa, IMPOBEIACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KPUCTATMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aIcOpOIMM PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE
U W3y4YeHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHHWE KAa4eCTBEHHBIX pEaklMii Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COeAUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJIIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEeKTPOXUMUYECKUN psAll HaNpshHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoTy4eHusi MeTaioB. [loHATHE O KOPPO3UU METalIOoB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTalb, Yyr'yH, AIOpaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJ1€MEHTOB /1.
N. Menpaeneesa, CTpO€HHE UX aTOMOB, HAXOXIEHHUE B Ipupoac. PU3HYECKHE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUBI HATpUsl U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHoO3eMenbHBIE METAUIBI MarHuii W Kaublui: mosokeHne B Ilepuoamueckoit
cucremMe XuMuueckux aviemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HAaxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BaxkHelmme coenrnHEeHus
KanmbIusl (OKCUI, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuii: monoxenue B Ilepmommueckoit cucreme xuMuueckux snemeHToB J[. .
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Ipupojae. PU3NUeCKrue U XMMUUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMuMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi MEeTa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4EHUE PE3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXXHO MCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KaJbIUs M HATPHUS C BOJOHW (BO3MOXHO HCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs xKejle3a B



KUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (1) u xenesa
(1), meau (1), HaGMOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMHU HaTpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOICTB T'MJIPOKCH/Ia aIFOMUHUS U THUIPOKCH]IA IMHKA, PEHICHHE SKCIIEPUMEHTAIbHBIX 3a1a4 10
TeMme «BakHeWIne MEeTalljIbl U UX COCIMHEHUS.

XuMHus 4 OKpYsKaIas cpeaa

BemecTBa u MaTepuanbl B TIOBCETHEBHOW JKM3HU YeJOBEeKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTpaBJICHHSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpezbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpalus
Beulects, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuit Ikcnepumenm:

U3y4eHHe 00pa3IoB MAaTEPHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MATCPUAITHI).

Mesxicnpeomemmuoie ceasu

Peanu3zanus MeXMIpeMETHBIX CBSI3€H MPU U3YYCHUU XMMHH B 9 Kjacce OCYIIECTBIISCTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSITHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, MAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHWI, HW30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYNa, DIEKTPUYECKUM 3apsii, MPOBOAHHUKH, MOJIYIPOBOJIHUKH,
JUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEHIETKa, CIJIaBbl, (U3HUYECKHE BEIHYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIECTRA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpanbl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0OmIero oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMA W  JyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIaMU M HOPMaMH TOBEICHUS W
CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIIMATM3AIMNA 00yYarOIIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPaXKAalOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIBITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIC/INIO0, TIOHUMAHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OpMAIUEH O MEPEeAOBBIX ITOCTHKECHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTABICHUS O CONMUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBCHHO  IIOJIC3HOWM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIHX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOMH /I€ATEIbHOCTH MPH BBIIOJTHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IIPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3UIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABISIOUINE OCHOBY JUIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TMPUPOIBI, B3aMMOCBS3SX UYEIOBEKA C MPHUPOIHONU CPENOi, O POIH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEoOXoAuMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABaTENILHOM,
WH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHHON paOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOyYEHMIO M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHUS B NalbHEHIIIEM;

4) popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HaHME IICHHOCTU JKWU3HH, OTBETCTBEHHOT'O OTHOUICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0POBBI 00pa3 JKW3HW, OCO3HAHHME TIOCJICACTBUNA W HENMPHUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
mpaBuj 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEabHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAaKTUYECKOMY M3YUEHUIO Mpodeccuii 1 Tpyaa pa3IudHOro pojia, yBaXeHHUE K
TPyAy ¥ pe3ylbTaTaM TPYIAOBOH NEATEILHOCTH, B TOM YHCJIEC Ha OCHOBE IPUMCHCHUS
OPEMETHBIX 3HAHWKM [0 XWMHH, OCO3HAHHBIA BBIOOP HWHIMBUAYAILHOW TPAaCKTOPUHU



NPOJOHKEHUsST 00pa3oBaHUs € YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B MPOhECCHOHATBHON CPeIE;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

9KOJIOTHYECKH 11eIec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY M TMCUXHYECKOMY 3I0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MIPpU paboTe ¢ BEIIEeCTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOKAIOLINX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, I0JIydaeMble IPU HU3YYEHUU XUMHHM, IS PEIICHUs
3a/1a4, CBA3aHHBIX C OKpPYKaroLeH MPUPOJHON CpeloH, 1l MOBBILIEHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpPbI, OCO3HaHUs NI00AJTBHOTO XapakTepa 3KOJOTMYECKUX MPOOJIeM U MyTeH MX pelleHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINCISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTEe3a, (akT, cUCcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBIC ACHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHMSI HCIOJIb30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUW 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHIMHU), UCIOIb30BaTh MOHATHUS IS OOBICHEHHS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU s KJIacCUPHUKAIUU
XUMHYECKHX BEIIECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHbBIEC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHTh B Mpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Yy4eOHOo-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYILIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKMX PEaKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHME HCIOJIb30BaTh IOCTABJIEHHBIE BOMNPOCHl B KAu€CTBE MHCTPYMEHTAa IO3HAHUSA, a
Takkeé B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYXICHHI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M MPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0IOJaTh 3a XOJIOM MPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATDH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOHIEHHMS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM paboTe.

PatGora ¢ unopmaunmeii:

yMEHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMUHBIX BUI0B
1 GOpM IPECTABICHHUS, MTOJIyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJISIpHAS TUTEpaTypa



XMMHYECKOTO COZAEp)KaHUs, CIpaBOYHblE M0ocoOus, pecypchl IHTepHeTa), KpUTHYECKH
OLIEHUBATH MMPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE IPUMEHSATh pa3IMuHble METObI U 3alIPOCHI NIPH MOUCKE U 0TOOpe MH(OopMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS yYEOHBIX M MO3HABATEIbHBIX 33a4
OIpesieNIEHHOr0 TUIa, MPHOOpPETeHHE OIblTa B O00JACTH MCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHH, OBIaJI€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeiCTaBICHUS
uHPOpPMALMK U WUTIOCTPUPOBATH pEIIAaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

yYMEHHUE HCMOIb30BaTh U aHATU3UPOBATh B Mpolecce y4yeOHOM M HMCCIeI0BATEIHCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM IPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMol TeMmbl, (HOPMYIUPOBATH CBOM HPEJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIIATh OJyYeHHbIE Pe3ysIbTaThl I03HABATEIbHOM 1€ATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OIBbITa, Ja0OpaTOpHOl padOThI MO HCCIEI0BAaHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSl y4eOHOIro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX MpoOJieM HAa OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUI, ONpe/ieIeHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

YMEHHME CaMOCTOATEIBHO ONPENEIATh LENN AEATEIBHOCTH, INIAHUPOBATh, OCYIECTBIISATD,
KOHTPOJIMPOBaThb W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HauOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTeJIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEUCTBUM NpH
BBIIMOJIHEHUH 331aHUN ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPe/laraeMble B YCIOBUU 3aJaHU.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 00S3aTENBHOTO COJEPKaHMS,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
00y4arolMMHUCs Hay4YHbIE 3HAHUS, YMEHHS U CHOCOObI AEHUCTBUI, BUABI AEATEIBHOCTU I10
MOJIyUEHUIO HOBOTO 3HAHHUA, €ro HHTEpHIpeTanuu, MNpeoOpa3oBaHUI0 U MPUMEHEHHUIO B
Pa3IMYHBIX y4EOHBIX U HOBBIX CUTYalUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
PaCKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aToOM, MOJIEKYJIa, XUMUYECKUN SJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOPOJIHAS M HEOJIHOPOJHAsA), BaJIEHTHOCTb,
OTHOCHUTENIbHASI aTOMHAasi M MOJIEKYJsIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBasl J0Jsl XUMHUYECKOrO 3JIEMEHTAa B COCIMHEHHM, MOJISIpHBIH OO0BEM, OKCHUJ,
KHCJIOTAa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKUCICHMS, XUMUYECKas
peakuus, KilacCU(pUKalMs peakLui: peaklUM COEAMHEHUs, PEaKLUU pa3loKeHUs, pPeaKkiuu
3aMeIIeHus], peakui 0OMeHa, IK30- M SHIO0TEPMUUYECKHE PEaKIiH, TeIUIOBOM 3P deKT peakuuu,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, pajiuyc aToMa, XMMHUYeCKas CBs3b,
NOJISIpHAst U HETIOJISIpHAsk KOBAJICHTHAsl CBsI3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBasi J10J1s1 BeleCTBa (IPOLIEHTHAs KOHLEHTpAlKs) B paCTBOPE;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSITHI U IPUMEHSTh 3TH MOHATUS NPU
OINMCAHUU BEUIECTB U UX MIPEBPALLEHUI;
UCTIOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJIsi COCTaBiICHHS (DOpMyN BEIIECTB W ypaBHEHUU
XUMUYECKUX PEaKLUi;
OTIpeIeNIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCJAMHEHUSX, CTENEHb OKHCIICHUS
AIIEMEHTOB B OMHAPHBIX COCIAWHEHHSX, MPUHAIICKHOCTh BEIIECTB K ONpEAETIEHHOMY Kiaccy
coenuHeHuH o GopMynaM, BUJ XUMUYECKOH CBsI3U (KOBAJICHTHAS U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpsiBaTh cMmbica [lepuoauueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
MEPUOIUYECKON 3aBUCHUMOCTHM CBOMCTB XHMHYECKHMX OJJIEMEHTOB OT MX TMOJOXKEHHS B
[Tepuoanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUs, 3aKOHAa ABOraipo;
OMKCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoil cucTeMbl XMUMHUYECKUX
AIIEMEHTOB: Pa3JIM4aTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «modounas noarpynma (b-
rpymmna)», Majble U OOJBIINE EPHO/Ibl, COOTHOCUTH 0003HAUYECHHUS, KOTOPhIE UMEIOTCS B Ta0JIHIIE
«llepuognueckas cucrema xumuueckux odiemeHToB [[. W. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa, oOiiee
YHCJIO 3JIEKTPOHOB M PACHPECIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);
KJIacCU(UIIUPOBATh XMMHUYECKHE JIEMEHThI, HECOPTaHMYECKUE BEIIECTBA, XMMUYCCKHE PEAKIINU
(110 4KCIy ¥ COCTaBY YYacTBYIOIUX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3G (DeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEP)KJasi  ONHMCAHWE [PUMEpPaMU  MOJEKYJSIPHBIX  YPAaBHEHHUM  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLUM;
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUECKUX MPEBPALIEHUIN B PA3TUYHBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYEO Macchl BELIECTB, MacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;
IIPUMEHATH OCHOBHBIE ONEPALlMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011eHIE, CHCTEMATH3AIUI0, KIACCU(UKAIIMIO, BBISIBJICHUE MPUYNHHO-CIIC/ICTBEHHBIX CBS3EH
— JUI U3Y4YEHUS CBOMCTB BEIECTB M XMMHUYECKHX PEAKIHI, €CTECTBEHHO-HAyYHBbIE METOJbI
MO3HAaHUSI — HaONIO/eHUEe, UW3MEpEeHUe, MOJEIUPOBAHUE, OHKCIEPUMEHT (pealibHblii U
MBICTICHHBIN );
CJIeZIOBaTh NMpaBWJIaM ITOJIb30BAHUS XUMHUECKOM Mocy10il U 1abopaTopHbIM 000pyI0BaHUEM, A
TaK)Ke MpaBuiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposila M KHCIOpOJa), MPUTOTOBICHUIO PAcCTBOPOB C OIpeneaEéHHOW MaccoBOM Joyiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTBI IIO
pacmo3HaBaHUIO PACTBOPOB IIEJOYed MW KHUCJIOT C TOMOIIBIO HMHAWKATOPOB (JIAKMYC,
¢deHondranzent, METUIOPAHXK U ApYyTHe).

K konny oOydeHus B 9 kjacce nmpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHATUN: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, [POCTOE  BELIECTBO, CIOXHOE  BEUIECTBO,  BAJIECHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIIEHMs, XMMMUYECKas pEaKklus, XUMHUYEcKas CBs3b,
TEII0BOM 3P EeKT peakiiu, MOJib, MOJIPHBI 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT HCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKOe
paBHOBecHue, oOpaTHMMble M HEOOpaTUMBbIE peaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJlJIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKast), KpUCTalIndecKas



pemérka, KOppO3Hs METalIoB, CIUIAaBbl, CKOPOCTb XHMMYECKOW peakUuH, MpeIesbHO
nomycrumas konuenrpauus I1/1K Bemecrsa;

WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TIOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OINMCAHUU BELIECTB U UX MIPEBPALLEHUI;

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY AJIsi COCTaBiICHHS (DOpMyN BEIIECTB U ypaBHEHUH
XUMHUYECKHX PEeaKLuii;

OINpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B COEIMHEHMSX
pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KiacCy COECIUHEHHH 110
(bopmynaM, BUJ XUMUYECKON CBA3M (KOBaJECHTHAs, HOHHAsI, METAININUYECKasi) B HEOPIraHUYECKUX
COCIMHEHUSX, 3apsijl MOHA MO0 XUMHYECKOW (opmyiie, XapakTep cpeibl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COECJUHEHUH, TUI KPUCTAJUINYECKOHN PeIIETKH KOHKPETHOTO BELECTBA;
packpeiBath cMbich [lepuoanueckoro 3akona J[. V. MeHneneeBa M J€MOHCTPUPOBATH €O
NOHMMAaHME: OIMCBHIBaTh W XapakTepu3oBaTh TabnuuHyro (opmy I[lepuoamueckoli cuCTEMbI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCA B MEPHOAMYECKONW TaONuIe, C YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] sijpa, o0lee YUCIIO 3JEKTPOHOB U paclpesesieHue ux
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHAThH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHH B Ipelenax MajiblX HEPUOJ0B U INIABHBIX HMOJATPYII C Y4ETOM CTPOCHUS HX
aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHTBI, HEOPIraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLUU
(Mo 4YMCIy W COCTaBy Y4YacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY J(PQEeKTy, Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M cHeun(pUYecKHe XUMHYECKHE CBOICTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/Aas ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

COCTaBJIAITh YPABHEHUS MIEKTPOJIUTUYECKON TUCCOLMALUN KUCIIOT, IEJIOUEH U COJIEH, IIOJIHBIE U
COKpaIIEHHBIE YPABHEHMSI PEAaKIMil MOHHOTO OOMEHa, YpaBHEHHUS pPEaKLMH, MOATBEPHKAAOIINX
CYILIIECTBOBAHHE FEHETUUECKOM CBSI3M MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCINUTENBHO-BOCCTAHOBUTENIBHBIX PEAKLIUI TOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOI0 OajaHca 3TUX PEaKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH IIPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHNUN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (hopMyJie COeIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MPOBOAMTDH PACcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;

coOirofaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCy/I0i U 1abopaTOpHbIM 00OpyIOBaHUEM, a
TaKXe MpaBujia OOpaIIeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKILHUSAMHM I10 BBIOJIHEHHIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKUCIIoro rasa);

IPOBOAMTH PEAKIMM, TIOATBEPKIAAIOLINE KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpoMHI-, HOAMI-, KapOoHaT-, ¢ocdar-, cuianKar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M MOHBI M3YYEHHBIX  METAJJIOB,
HPUCYTCTBYIOILIME B BOJHBIX PaCTBOPAX HEOPIaHUYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHON JIESTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eHNe, CUCTEeMaTU3aINI0, BBISBICHUE MPUYMHHO-CIECJCTBEHHBIX CBS3€H — I M3y4YCHHS
CBOWCTB BELIECTB M XUMHUYECKUX PpEaKIUil, €CTECTBEHHO-HAay4yHble METOJbl IO3HAHUA —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peaJIbHbINA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
K
Ne HaumeHoBaHue pa3iesioB u OTIACCTRO q;wB n DJieKTpoHHbIE (M (PPOBBIE)
n/m  TeM NPOrpaMmbl Bcero OHTPOJILHLIC PaKThHecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI

Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKHUE MOHSITHUSI
XuMusg — BaxkHas 00/1aCTh

1,0  ccrecTBosHammI M 5 2 https://m.eds00.ru/A3R9T4T6X
HpaKTI/I‘ICCKOI/I JCATCIIBHOCTHU
yenoBeKa

1.2 Bemecta u xumuieckue 15 1 https://m.edso0.ru/JOM9V8V8D
peakuuu

Hroro no pazueny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

01  Bosayx.Kucnopon. Momsmue 6 https://m.eds00.ru/O5ABKEWSY
00 okcugax

9  Bonopon. llousrue o kuciorax 8 1 https://m.eds00.ru/CAHBKETSE
U COMIAX

2.3 Bona. Pactsoper. Honsue 00 5 1 1 https://m.edso0.ru/F1X701B0Q
OCHOBAHUIAX

94  OcuoBHEIE KiACCH 5 11 1 1 https://m.eds00.ru/L3F4R7GOT
HeopraHqucm/Ix COCANHCHNU

Hroro mo pazueny 30

Pa3nea 3. Ilepuoauyeckuii 3akon u Ilepnoguyeckas
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEJT

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema

cucreMa xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

bHBIC PCaAKIIUA

3.1 7 https://m.eds00.ru/C911K8POM
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa. CTpoeHune aToma

3.2 XHMMHHCCKas CBA3D. 8 2 https://m.edsoo0.ru/MW8COT2E7K

OKHUCIIUTENBHO-



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K

‘ BOCCTAHOBHUTCIIbHBIC PCAKIITUN

Hroro no pazgeny 15
PesepBHOE Bpemst 3 https://m.edso00.ru/A3F7K3G1G
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM Kontpoabnsre  TpakTieckue JaekTpoHHbIe (HU(pPOBbHIE)

n/n NPOrpaMMblI Bcero paGOTLI pagoTLI o0pa3oBaTejIbHbIe PecypChl

Pa3zgea 1. BemecTBo U XUMHYeCKHE peaKku

1.1 [osropenme n yrybnennue suanmii OCHOBHbIX 5 1 https://m.eds00.ru/GOM5W9J3T
paszenoB Kypca 8 kiacca

19 OCHOBHvI)IG 3aKOHOMEPHOCTH XUMUYECKHUX 4 hitps://m.edso0.rW/R3Z90BGAG
peaxiui

13 DUICKTPOINTHHCCKAs UCCOUNALIA. 8 1 1 https://m.edso0.ru/D5R5VA04A
XHUMHYECKUE PEaKIMK B PACTBOPax

Hroro no pazneny 17

Pazgen 2. HeMeTa/JILI M X CO€IHHEHUSA

2.1 Obmias xapakTepHCTHKA XMMHECKHX 4 1 https://m.edsoo.ru/FOWIN9IF5V
aneMeHToB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTepUCTUKa XUMHUECKUX

2.2 anemeHTOB VIA-Tpymmel. Cepa u eé 6 https://m.eds00.ru/S7L7M9L7S
COEIMHEHUS
OO1ast XxapaKTEPUCTHKA XUMHUYECKUX

2.3 anemeHToB VA-rpymmsl. A30t, hocdop u ux 7 1 https://m.edsoo.ru/A6Y9S6H4U
COCTMHEHUS
OO1ast XxapaKTepPUCTHKA XUMHUYECKUX

2.4 aneMeHToB |V A-rpynmsl. Yriepoa u KpeMHUH 8 1 2 https://m.eds00.ru/Q2W5H2K5Y
U UX COCTUHEHUS

Htoro no paszneny 25

Pa3znen 3. Metasiibl M1 UX COeIMHEHMSI

3.1 OO01111€e cBOMCTBA METAIIJIOB 4 https://m.edsoo0.ru/C1C6H6T2M

3.2 Baxkueiiime MeTaIbl U UX COEIMHEHUS 16 1 2 https://m.edso0.ru/I8G6J7R9U

Hroro 1o pasueny 20

Pasznea 4. Xumusi 4 OKpysKamoas cpeaa



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U

4.1 ‘ BeriecTBa 1 MaTepHabl B )KH3HU YEIOBEKA 3 https://m.edso0.ru/Z3S8T1Q8K
Hroro mo pazueny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KIIACC
Kon .
pOBeEpsIEMOro IIpoBepsiembie NpelMeTHbIe Pe3y.IbTaTbl 0CBOeHHs OCHOBHO
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKHE TTOHSATHS
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHI: aToM, MOJEKYJIa,
XUMUYECKUM 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(ogHOpOJHAs U HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAsI aTOMHas U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
1.1 MaccoBas J0Ji1 XMMUYECKOTO JIEMEHTa B COCAMHEHUH, MOJSIPHBIN 00BEM,
XUMHUYECKasl peakiusi, Kiaccu(uKalus peakiuil: peakluud COeHUHEHHUS,
pPEaKIMK Pa3JIOKEHUs,, PEaKIHH 3aMEIIeHUs, peaknuu oOMeHa, IK30- H
SHAOTEPMHUUECKUE PEAKIUH, TETIIOBOU YPPEKT peakiuu, pacTBOp, MaccoBast
J10J151 BellecTBa (IPOLEHTHAsI KOHLIEHTpAlMsl) B pacTBOpE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMMYECKUX HOHZITI/If/i "
MPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEIIECTB U MX MPEBPAICHUI
13 HCTIONB30BATH XMMUMECKYIO CHMBOJIIKY IS COCTABICHUSA (dopMyI BellecTB
Y YPAaBHEHUI XUMHYECKUX PEaKINil
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MacChl BELIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKoHa ABOTraipo
1.5 OTpPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIaCCU(PUIMPOBAaTh XHUMHUYECKHE peakuud (MO0 4YHCIy U COCTaBy
Y4YacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)
1.7 BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIYUCIIATH MACCOBYIO JOJNIO XUMHMYECKOIO »dJIeMeHTa 1o (opmyse
COEITMHEHUS,
1.9 BBIUNCIISTh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 OPUMEHATh €CTECTBEHHOHAayYHbIE METO/Abl TO3HAaHUS — HaOJIIOJCHHUE,
U3MepeHHne, MOIETUPOBaHUE, SKCIIEPUMEHT (peasibHbIN U MBICIICHHBIN)
2 ITo Teme: «BaxHenme npeIcTaBUTENIN HEOPTraHNYECKUX BEIIECTB)
21 pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: OKCHJ, KHCIIOTa,
OCHOBaHUE, COJIb
29 ONpEACNATh IPHUHAUIEKHOCTh BELIECTB K  ONPEAEIEHHOMY  Kilaccy
coeMHeHul no popMynam
2.3 KJIacCU(UIIMPOBATh HEOPraHMUECKUE BELIECTBA
XapakTepu3oBaTh (OMHMCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
2.4 pa3IMYHBbIX KJIACCOB, MOJTBEP)KJAasi ONMUCAHHE MPUMEpPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKLIUN
IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX KAa4€CTBEHHOI'O
2.5 COCTaBa, BO3MOXHOCTH MPOTEKAHMS XHMHMYECKMX IIPEBpalICHUN B
pa3IMYHBIX YCIOBUIX
CJIEZIOBATh MpaBUJIaM IOJIb30BAHUSI XUMUUYECKON MOCYA0N U J1a00paTOpPHBIM
2.6 obopymoBaHWeM, a TakKe TIpaBWiIaM oOOpalleHus C BeElIecTBaMU B

COOTBETCTBUM C HWHCTPYKUHUSMU TIO BBHINOJHEHUIO JIA0OPATOPHBIX




2.7

3.1

3.2

3.3

3.4

3.5

3.6
3.7

9 KVIACC

Kon
NMPoBePSIEMOro
pe3yjabTara

XMMHUYECKHX OIMBITOB IO MOJYYECHUIO U COOMPAHUIO Ta3000pa3HBIX BEILECTB
(BomopoZla M KHCIOPOAA), MPUTOTOBICHHIO PACTBOPOB C ONPENCIEHHOM
MacCOBOM JOJIEd pacTBOPEHHOIO BELIECTBA, IIJIAHUPOBATh W IPOBOJIUTH
XMMHYECKHE JKCIIEPUMEHTHI TI0 PACIO3HABAHHIO PACTBOPOB MIENOYEH U
KHCJIOT C MOMOUIBIO MHAWKATOPOB (JIaKMyc, (eHON(TaIenH, METHIOPAHK H
Apyrue)

IPOBONTH PACUYETHI 0 YPAaBHEHUIO XUMHUYECKOM peaKIIuu

ITo Teme: «Ilepmoanyeckuii 3akoH u [lepuoauueckas cucremMa XUMHUYECKHUX
sanemenToB J[. W. MenneneeBa. CtpoeHue aroMoB. XUMHUYECKas CBS3b.
OKHCIIMTENIbHO-BOCCTAHOBUTEIBHBIC PEAKITHI

pPAacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX IOHATHH: sApO aroma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOMTallb, PaluyCc aromMa, XUMUYecKas
CBSI3b, HoJIsIpHas U HenoJsipHas KOBaJICHTHas CBSI3b,
AJIEKTPOOTPHULIATEIbHOCTh, MOHHAs CBS3b, WOH, KaTHOH, AHWOH, CTENEHb
OKHCIICHUS

I(J'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

ONKCHIBATh W XapaKTepu3oBaTh TaOimuHylo (opmy Illepuoamueckoit
CHUCTEMbI XMMUYECKUX AJIEMEHTOB: Pa3IN4aTh MOHITHUS «TJIaBHAas MNOJArpyIa
(Arpynna)» u «mobouynas noarpynna (brpynmna)», «maibie» U «OoJsbLInE)
TIePUOIbI

packpeiBaTh cMmbicn  llepuonmueckoro 3akona .M. Mennaeneena:
JIEMOHCTPUPOBAaTh TMOHUMAHUE TEPUOJUYECKON 3aBHCUMOCTH CBOMCTB
XAMHMYECKHX 3JIEMEHTOB OT X IOJI0kKEHU B [lepuoanyeckoi cucreme

COOTHOCUTH 00O3HAYEHUs, KOTOphIe MMetoTcs B Tadnwuie «llepuomndeckas
cucremMa xuMuueckux dneMmeHTtoB JI.M. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMHU CTPOCHHS aTOMOB XHMUYECKUX DJIEMEHTOB (COCTaB H
3apsan  sapa, oOIee 4YHuCIOo D3JIEKTPOHOB M paclpesiesieHue HUX 110
AIIEKTPOHHBIM CJIOSIM)

ONpCACIIATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

OonpeaciisiTb  BHUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHaH u I/IOHHaH) B
HCOPTaHNYCCKUX COCIUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMUYECKasi PEaKIUsD)

11

pacKkpbIBaTh  CMBIC  OCHOBHBIX XMMHYECKHX TOHSTHI:  pacTBOp,
ANEKTPOJUTBI,  HEAIEKTPOJIMUTHI,  BJIEKTPOJUTHYECKAs  JUCCOLMALIMA,
peakuy HMOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOE pPaBHOBECHE,
oOpaTuMble U HEOOpATUMBIE PEAKIUU, OKUCIUTEIHHOBOCCTAHOBUTEIHHBIC
peaKkuu, OKHUCIHMTEIb, BOCCTAHOBUTEIIb, OKHCJIEHHUE W BOCCTAHOBJICHUE,
ajoTponusi, aM(pOTEPHOCTh, XMUMHUYECKas CBSI3b (KOBaJCHTHAs, WOHHA,
MeTaJUIMuecKas), KpUCTANIMYeCKas  peméTrka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakLuu

1.2

HIUTIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MNOHATHUH |
IMPUMCHSATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHfI




13

COCTaBJIATH ypaBHeHI/HI I-)HGKTpOJII/ITI/I‘-IeCKOI\/JI Jaucconualmin KHCJIOT,
IIeJIOYeH M COJICH, TOJIHBIC U COKPAIIEHHBIC YPABHCHHS peakluii HOHHOTO
oOMmeHa

1.4
1.5

PaCKpbIBATh CYHIHOCTDb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKHI/If/'I
MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

MIPOBOAMTD PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo Temam: «Hemerannbel H HX COCAUMHECHUA» U «MeTtammiel M HX
COCOAUHCHUSA

2.1

2.2

2.3

2.4

2.5

3.1

3.2

XapakTepu30BaTh (OMHUCHIBaTh) OOIIME M CHeUU(PUIECKHE XUMHUYECKHUE
CBOMCTBA IPOCTBIX U CIOXHBIX BEILECTB, IOATBEPXKAAs OIHMCAHUE
IIpUMEpaMu  MOJIEKYJIIDHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUN

COCTaBJIATb ypaBHCHUSA peaKHI/IfI, MOATBCPKAAIOIINX CYHICCTBOBAHUC
IeHETHYECKOM CBSI3U MCXKAY BCHIICCTBAMU PA3JIMYHBIX KJIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKHX npeBpameHm"I B Pa3JIMYHBIX
YCIIOBUAX

CJIEZIOBATh MPaBUIIaM T0JIb30BAHUS XUMUYECKOH MOCYI0H 1 1a00paTOPHBIM
o0opysoBaHHEM, a TaKXKe NpaBWJIaM OOpalieHUs C BEIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBIOJHEHHIO JIA0OPATOPHBIX
XUMHUYECKHX OTIBITOB TI0 MTOJIYUYECHUIO U COOMPAHUIO T'a3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOro Tra3a)

IPOBOJUTH PEAKLIUH, TOATBEP)KIAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMUHBIX
BEIIECTB: pACIO3HABaTh OMBITHBIM IyTEM XJIOpUI-, OpPOMHUMI, WO,
kapOoHar, ¢ocdar, cunukar, cyabpar, THUAPOKCUIUOHBI, KaTHOHbI
aMMOHUS, MOHBI H3YYCHHBIX METAJUIOB, TNPHUCYTCTBYIOIIHE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

ITo Teme: «XHUMHUsI U OKpY:KArOILIAsL CPENA»

pacKkpbIBaTh CMBICII OCHOBHBIX xuMuyeckux noHstui: IIJIK Bemectsa;
KOppPO3Hsl METAJIIOB

MPUMEHSITh OCHOBHBIE OTEPAIIMH MBICIUTEIHHON NEATEeIbHOCTH — aHAJN3 U
CHHTE3, CpaBHEHHUE, 0000IIEeHNEe, CUCTEMATH3aIINIO, BHISBICHHE TPUIHHHO-
CIIEICTBEHHBIX CBSI3€M — JJII U3YYCHHS] CBOWCTB BEIIECTB U XUMHUYECKHX
peaKkivii; eCTECTBEHHOHAyYHbIE METOABl TIO3HAHUS — HaOII0JeHUE,
HU3MEPEHHE, MOJCITMPOBAHNE, DKCIICPUMEHT (peaJIbHBI U MBICIICHHBIH )




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

8 KJIACC

Kon
1

11

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
[lepBoHayasbHbIE XUMUYECKHE TTOHSATHUS

[Ipenmer xumuu. Posib XMMUK B KU3HU Ye€JIOBEKa. XMMHSI B CUCTeMe HayK. Tena u
BenlecTBa. PU3NUECKHUe CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

1.2

1.3

IToustne o Mmeromax mMmo3HaHus B xuMuH. Uwncrtele BemiectBa U cMecd. CiocoObl
pazzaeneHus cMecen

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE JIeMeHThl. CHUMBOJIBI XMMHYECKHUX 3JIEMEHTOB.
[IpocThie U CIOXKHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

1.5

1.6

1.7

XumMuueckas Q)opMyna. BajeHTHOCTP aTOMOB XHMMHMYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocutenbHas atomHas macca. OTHOCHTCILHAS
MOJICKYJIApHAasdA Macca. MaccoBas 1oas XUMHYECKOT'0 dJIEMEHTA B COSIMHEHUU

KomuuecTBo BemnecTBa. Moiib. MonsipHas macca. B3auMOoCBsI3b KOJIMYECTBA, MAaCChI U
quclia CTPYKTYPHBIX €JIWHHUIl BemecTBa. Pacu€rel mo (opMmynaM XHUMHYECKUX
COCTUHEHUN

®u3nuecKue U XMMUYECKHE SIBJICHUs. XUMHUYECKash peakluus U e€ MpUu3HaKu. 3aKOH
COXpaHEHHsS MacChl BEHIECTB. XUMHUYecKHe ypaBHeHus. Krnaccuduxanus
XUMHUYECKHUX PeaKluii (COeTUHEHMS, pa3JI0KEHUs, 3aMellleHus, OOMeHa)

XUMHUECKUH HKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH IOCYA0H, C MpaBUIaMH
paboThl B 1abopaTropuu U mpuémMamMu oOparieHus ¢ 1abopaTOpHbIM 000pPYAOBaHHUEM,
U3yuyeHHe M omucaHue (U3NYECKUX CBOHCTB OOpPa3lloB HEOPraHMUYECKUX BEIIECTB,
HaOmoieHne (u3nyeckux (IUIaBieHUE BOCKA, TasHUE JibJla, pacTHpaHHe caxapa B
CTyNKEe, KHUIEHHEe U KOHJEHCAllUs BOJAbI) M XHUMHMYECKMX (TOpEHHE CBEYH,
MPOKAJTMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHUCJIOTOM) SIBJICHHM,
HaOIIOZIGHWe W ONKMCAaHWEe [PHU3HAKOB IPOTEKAHUS XMMHUYECKMX  peaKIHi
(paznokeHue caxapa, B3aWMOJEWCTBHE CEpHOM KHUCIOTHI C XJIOpUJIOM Oapus,
paznoxenne ruapokcuaa meau(ll) mpu HarpeBaHuu, B3amMOEHCTBHE jKele3a ¢
pactBopom conu meau(ll), n3yuenune cmocoOOB pasneneHuss cMecedl (C MOMOIIBIO
MarHuta, (QuiIbTpoBaHWE,  BBIMApUBAHUE, AUCTWULSLMS,  XpoMaTtorpadus),
MPOBE/ICHUE OYUCTKH TIOBApPEHHOW COJIM, HAONIOJACHWE W ONHCaHUE pPEe3yNIbTaTOB
MPOBEICHUS ONbITa, HWUIIOCTPUPYIOLIET0 3aKOH COXPAaHEHHUs Macchl, CO3JIaHHe
Mojieiel MOJIeKyd (I1apoCTeP>KHEBBIX )

Baxnerme npeicTaBuTeNd HEOPraHUYECKUX BEIIECTB

2.1

2.2

Boznyx — cMech razos. CoctaB Bo3ayxa. Kucinopoa — 237€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenue kucimopoaa B mpupojie, Gu3ndeckre 1 XUMUYECKHE CBOMCTBA (PeaKInu
roperusi). Okcunsl. [Ipumenenue kucnopoga. CrocoObl MONyYeHUsS KHCIOpOna B
nabopaTopur ¥ TPOMBIIUIEHHOCTH. KpyroBopoT kwuciopona B mpupozae. O30H —
AIJIOTPOITHAS MOAU(UKAIIIS KUCIOPOAa

TernnoBoit dpheKT XUMUYECKOW pPEaKINH, TEPMOXUMUYECKHUE YPAaBHEHHSI, dK30- H

SHJIOTEPMHUYECKHE pEeaKIud. TOIUIMBO: Yroib M MeTaH. 3arpsA3HEHHE BO3IYyXa,
yCUJICHHE TApHUKOBOTO 3 (ekTa, pazpylieHne 030HOBOTO CI0s

2.3

Bonmopon — anemeHT M mpocroe BellecTBOo. HaxokaeHue Bopopola B IPUPOIE,
¢du3nyueckre U XMMUYECKUE CBOMCTBA, MIPUMEHEHHUE, COCo0bl noaydeHus. Kucnorsl u
COJII

2.4

ModsipHblii 00bEM Ta30B. PacyéTbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnyeckue cBorcTBa Bojabl. Bona kak pacrBoputenb. PactBopbl. HackliieHHbIE 1




2.6

HEHaCBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BewiecTB B Boje. MaccoBas 10iis
BEIIIECTBA B pacTBOpe. XUMHUECKue cBoiicTBa Boabl. OcHoBaHusA. Poib pacTBOpoB B
IpUPOE U B JKU3HM ueioBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHHE
IpUPOJHBIX BoA. OXpaHa ¥ OUYUCTKA IPUPOJIHBIX BOA

Knaccudukanus neopranndeckux coenunenuit. Okcuapl. Kimaccudukanms okcumos:
coseoOpa3zymone (OCHOBHBIE, KHCIOTHBIC, aM(OTEpHBIE) M HECOIeo0pasyromue.
Howmenknarypa oxcujoB. Pusnueckne ¢ XHMHUYECKHE CBOMCTBA  OKCHJIOB.
[TonydyeHue okcua0B

2.7

OcHoBanus. Knaccudukanuss OCHOBaHUWI: MENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuil. ®dusnueckne M XUMHUYECKHE CBOMCTBA OCHOBAHMH.
[TonydyeHne OCHOBaHMI

2.8

Kucnorsl. Knaccudpukanus xucnor. Homenxnarypa xkuciaor. ®Pusuueckue Hu
XUMHAYECKUE CBOWCTBAa KHUCIOT. Pan axktusBHoctu MeTtayuioB H.H. bBekerosa.
[Tonyyenue kucior

2.9
2.10

Comu. Howmenknatypa coneil. ®dusnueckne M XUMHUYECKHE CBONCTBA COJICH.
[Tonydenue coneit

I'enermueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ
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3.1

XUMUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OTMpECIICHUE COACPIKaHUs KUCIOpoJa B
BO3lyXe, MOJlyueHue, codupaHue, paclio3HaBaHUE U M3y4EHHUE CBOICTB KHCIOpPOJaA,
HaO0JI0/ICHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBUS BO3SHUKHOBEHUS U
MIpeKpaleHus: ropeHus (moxkapa), O3HaKOMIIEHHE ¢ 00pa3liaMi OKCUIOB U OIUCAHHE
WX CBOKCTB, MOJyueHUE, cOOMpaHue, paclio3HaBaHNUE W U3yUdEHUE CBOKCTB BOJIOPO/IA
(ropenue), B3aumopeiictBue Boaopoga ¢ okcuaom menu(ll)  (BozmoxkHO
HCIIOIb30BaHNUE BUICOMATEPUAIIOB), HAOIOIeHHE 00Pa3Il0B BEMIECTB KOJIMYECTBOM 1
MOJlb, HCCIIEIOBaHHE OCOOCHHOCTEM pACTBOPEHHS] BEIIECTB C  Pa3IMYHON
pPacTBOPUMOCTBIO, MPHUTOTOBICHHE PACTBOPOB C OMNPEACIEHHON MacCOBOW M0JEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJACWCTBHE BOJBI C MeTAJIaMH (HATpHUEM H
KaJbIieM) (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), OMPEICICHIE PACTBOPOB
KHCIIOT ¥ IIeJo4Yel ¢ TIOMOIIbI0 WHIUKATOPOB, HCCIENOBAaHUE O0O0pasloB
HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHUS OKPACKU
WHIUKATOPOB B PACTBOPAX KHUCIOT U IEJI0Yel, M3ydeHHne B3auMOJEHUCTBUS OKCHJIA
menu(ll) ¢ pactBopoM CepHOW KHCIOTHI, KHCIOT C MeETa/UIaMH, PEaKIIHi
HEUTpanu3aluu, TMOJIYyYeHHEe HepPacTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOTO
MeTaJla JPYTHM M3 PacTBOpPa COJIA, PEIICHHE SKCIICPUMEHTAIBHBIX 3a7ad [0 TeMe
«BakHel1e KJ1acchl HEOPTaHUYECKUX COCTUHEHHI

[Tepuonnueckuii 3akoH u [lepruonnueckas cucrema XuMU4YeCcKux 3yemMeHToB [1.1.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIMU

IlepBble MOMBITKH KIacCH(UKALUMU XUMHYECKHX 3JeMeHTOB. IloHsTHe o rpymmax
CXOAHBIX D3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHbIE METaIlIbl, TaJOTEHBI,
WHEpTHBIE Ta3bl). DJIEMEHTHl, KOTOpble O00pa3yloT aM{QpOTEepHbIE OKCHIBI H
THJIPOKCH/IBI

3.2

Ilepnonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux snemeHToB JI.H.
MenneneeBa. KopoTkomepuonnas u giuHHOTNepuonHas ¢opmbl [lepuoamdeckoit
cucreMbl xumudeckux dieMeHtoB J[.M. Menneneesa. Ilepuonsl u  rpynmsl.
DU3NYECKUI CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOIa U TPYIIIBI 3JIEMEHTA

3.3

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3otombl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JOYeK aroMoB  mepBbIX 20  XUMHUYECKHUX  3JIEMEHTOB
[Tepuonuueckoit cuctembl J[.M. MenneneeBa. XapakTEpUCTHKA XHUMHUYECKOTO




3JIEMEHTA MO ero noyioxkeHuro B [lepuoanueckoii cucreme [I.M. Menneneena

3.4

3.5

3aKOHOMEPHOCTH  M3MEHEHHsSI  paJuyca aTOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAINIMYECKUX U HEMETaJUIMYECKUX CBOMCTB MO TPYIIaM M MepHojaM. 3HAUeHUE
[Tepuoanueckoro 3akoHa u Ilepuoanueckoil CUCTEMBbI XUMUYECKUX DJIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. .M. MenzaeneeB — yu€Hbli U rpaxIaHuH

Xumuyeckass  cBa3b. KoBaneHTHas  (moyispHasT W HEMOJIApHAsl)  CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

3.7

9 KJIACC

Kon

Crenenp okucineHusi. OKHUCINTEIbHOBOCCTAHOBUTENbHbIE peakuuu. IIporecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKHCIUTEIN U BOCCTAHOBUTEIU

XUMHUYECKUI 3KCIIEPUMEHT: U3y4eHHue 00pa3lioB BEIECTB METAJIOB U HEMETAJJIOB,
B3aUMO/JICICTBUE IMAPOKCUIA IIUHKA C PACTBOPAMM KHMCIIOT U ILLEN0YEH, IPOBEACHHE
OIBITOB, WUTIOCTPUPYIOLIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH
(ropeHue, peakliuy pa3ioKeHMsl, COEIUHEHNU )

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

BeniectBo n xumunueckas peakuusi. [lopropenue

11

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XMMHYECKUX 3ieMeHTOoB ..
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB
XUMHYECKHUX IEMEHTOB IIEPBBIX TPEX NEPUOJIOB, KaIKs, KAIBLUA U UX COCAUHEHUN
B COOTBETCTBUH C IOJIOKEHUEM DJIEMEHTOB B Ileprnoanueckoi CUCTEME U CTPOCHUEM
MX aTOMOB

1.2

1.3

14

1.5

1.6

CtpoeHue BellecTBa: BUbl XUMUYECKOW CBSI3U. THUIBI KPUCTAUINYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKOM pEMETKH U BHJIA
XuMHUeckon cBs3u. Kiaccudukanus u HOMEHKIATypa HEOpPraHMYEeCKHX BEIIECTB
(MexyHapoJHas U TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEIIECTB, OTHOCAILIMXCS K
pa3IMUHBIM  KJIacCaM  HEOPraHWYECKUX  COCIMHEHMM, TE€HETHYeCKass CBA3b
HEOPraHUYECKUX BEIIECTB

Knaccugukanus XuMHUUECKUX peakiuil Mo pa3iIu4yHbIM MpU3HAKaM (110 YUCIy U
COCTaBy Y4YacTBYIOIIMX B peakUWHd BEUIeCTB, MO TemIoBoMy 3ddexTy, 1o
U3MEHEHMIO CTETeHEeH OKMCIIEHUS XUMMUYECKHX >JIEMEHTOB, MO OOpaTUMOCTH, IO
YUaCTHIO KaTaiuzaTopa). JK30- U SHIOTEPMHUUYECKHE DPEAKIMH, TEPMOXHUMHUYECKHE
ypaBHeHus. [ToHsTHE O CKOPOCTH XMMHUUYECKOM peakLuu

[TonsitTue 00 o0OpaTUMBIX U HeOOpaTHUMBIX XMMHUYECKUX peaknusx. [lonstue o
TOMOTE€HHBIX M TETEPOTrE€HHBIX peakuusx. [[oHATHE O XMMHUYECKOM PpPaBHOBECHUHU.
@akTophl, BIMSAIOIMIME HA CKOPOCTb XHMHUYECKOM peakiud U IOJIOKEHHE
XUMHUYECKOTO PABHOBECHUS

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU, YIEKTPOHHBINA OanaHC OKHCIUTENBHO-
BOCCTAHOBUTENbHOW  peakuuu.  COCTaBJIEHHE  YpPaBHEHUM  OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKIIUH C UCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOT0 OanaHca

Teopust 3JEKTPOIUTUYUECKON JUCCOLMAIIMU. OJIEKTPOJIUTBI U  HEIJIEKTPOJIUTHI.
Katnonel, aHvoHbl. MexaHW3M OHCCOIMALIMM BEIIECTB C PAa3JIMYHBIMH BHUAAMU
xumudeckor cBsizu. CreneHb nucconmanuu. CuibHBIE W Cla0ble AIEKTPOJIHTHI.
Peakiun noHHOTO OOMEHa. YCIOBHS TPOTEKAaHUS PEAKIUHA HMOHHOTO OOMEHa,
IIOJIHBIE M COKpallléHHblE HOHHBbIE ypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBAHUH W COJIEH B CBETE MPECTaBICHUN 00 AICKTPOJUTHYECKON TUCCOIHAIIIH.
KauectBennsie peakiinu Ha HOHBI. [loHsTHE O THApPOIN3E coel




1.7

2.1

2.2

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEISAMU KPUCTALINYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAIJIOB (rpaduta u anmasza), CII0KHBIX
BEIIECTB (XJIOpPUAA HATPHsI); HCCIEAOBAHUE 3aBHUCHMOCTH CKOPOCTH XUMHUYECKOM
peaxkuu oT BO3/ICICTBUS pa3IMYHbIX (hakTopoB; UCCIIEZIOBAaHUE
AIIEKTPONPOBOTHOCTH PAcTBOPOB BEIIECTB, IMpoIecca JAUCCOLMAIMHM  KHCIOT,
niesnoue U cosieil (BO3MOXKHO HCIIOJIB30BAaHUE BUJICOMATEPHANIOB); IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIONINX TMPHU3HAKA TPOTEKAaHUs PEaKIUii HOHHOTO OOMEHa
(oOpa3oBanue ocajaka, BBIJCIICHHE Ta3a, o0pa3oBaHWE BOJBI);  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPHI  OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
(ropeHue, peakuuu paszloKEHUs, COCAMHEHHS); pPacllO3HABaHWE HEOPraHUYECKUX
BEIIECTB C IOMOIIBI0  KAYEeCTBEHHBIX  pEakUWid Ha  HMOHBI,  pEUICHHE
SKCIIEPUMEHTAIBHBIX 3a7a4

Hewmertannsl 1 uX COCIUHEHUS

OO0wast xapakrepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pHbIE
crerieHu okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB —
rajoreHoB. XHMHYECKHE CBOHCTBa Ha IpUMepe XJiopa (B3aUMOJIEHCTBHE C
MeTaJlJlaMM, HeMeTaulaMM, Iienodamu). Xiopoojpopoa. CoisiHasg KHUCIOTa,
XMMHUYECKHE  CBOWCTBa, IoylyueHue, npuMeHeHue. [leiictBue xjopa U
XJIOPOBOJIOPO/Ia HA OPTAHU3M YeJIOBEKa. BakHeHme XJIOpUIbl U UX HAX0XKICHUE B
npupoze

OO6mas xapakrepuctuka 31neMeHToB VIA-rpynnsl. OcoOeHHOCTH CTPOSHMSI aTOMOB,
XapakTepHble cTeneHun okucieHus. CTpoeHue U (U3NYECKHE CBOICTBA IPOCTHIX
BEIIECTB — KHUCJIOPOAA U cepbl. AIJIOTPONHbIE MOAM(DUKALMU KUCIOPOJA U CEpHI.
XuMuueckue cBoiictBa cepbl. CepoBOOPO, CTPOEHUE, PUINUECKUE U XUMUYECKHE
cBoiicTBa. OKCHIBI CEPBI KaK NPEICTAaBUTENN KUCIOTHBIX OKCHI0B. CepHas KucioTa,
¢buznyeckue U XMMUYEeCKHe CBOMCTBA (00IIMe KaK MpeACTaBUTENS Kilacca KUCIOT U
cneunduyeckre). XUMHUYECKHE PEAKIMHM, JeXKallde B OCHOBE IPOMBIIIJIEHHOTO
crnocoba momydeHus cepHol KucinoThl. Ilpumenenue. Cosnn cepHOM KHUCIOTHI,
KayeCTBEHHasl peakuusi Ha cyiabdaT-uoH. HaxoxneHue cepsl U €€ coelMHEHHH B
npuposie. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCIUHEHHUSIMH CEphbl
(KHCTIOTHBIE ~ JOXKAM, 3arps3HEHHME BO3AyXa U  BOJOEMOB), CHOCOOBI  €ro
PEIOTBPALLICHUS

2.3

OO6mas xapaktepucTuka 37meMeHToB VA-Tpynnbl. OcoOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUs. A30T, pacpoCTpaHEeHHE B MPUPOAE, PU3NUECKHe
U XUMHUYecKue cBoiicTBa. KpyroBopot a3ora B npupojae. AMMHUAK, €ro GU3nuecKue u
XUMHYECKHE CBOMCTBa, mofyuyeHue u npuMeHnenue. Coan aMMOHUS, UX (pusndeckue
U XMMHUUYECKHE CBOMCTBA, MpUMEHEeHHE. KauecTBeHHas peakuysi Ha HOHbl aMMOHHMSI.
A30THas KUCIIOTa, e€ mojyyeHue, Gu3nieckue U XUMUYecKue cBoicTBa (o0Iiue Kak
NpeJCTaBUTENsl Kilacca KHUCIOT U cnenuduueckue). Mcmonb3oBaHue HUTPATOB U
coJiell aMMOHHUS B KayeCTBE MHHEpAIbHBIX YA0OpeHuH. XUMHUecKOoe 3arps3HeHHe
OKpYXaloIlled Ccpeabl COEAVNHEHMSIMM a30Ta (KUCJIOTHBIE MAOXKAH, 3arpsA3HEHHE
BO3/yXa, MOYBbI U BOJJOEMOB)

2.4

®dochop, ammorponubie Momudukanuu (Gocdopa, ¢uzHUECKHEe W XUMUUYECKHE
cBoiictBa. Oxcun ¢ocdopa(V) u dhocdopnas kucinora, GU3NIECKUE U XUMHUECKHUE
CBOMCTBa, mosydeHue. Mcnonp3oBanue ¢(ochaToB B KauecTBE MHUHEPAIbHBIX
ynoOpeHuit

2.5

OO6mas xapakrepuctuka 31eMeHToB |V A-rpynnsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CTENEHM OKHUCIEHHA. YIVIEpOoA, aUIOTPONHbIE MOAM(UKaLNY,
pacrpocTpaHeHHe B MpHpoJe, PU3MUECKUE M XUMHUYECKHUE CBOMCTBA. AncopOuus.




KpyroBopor yriepoga B mnpupoae. Oxcuasl yriaepoga, HUX (QHU3MUECKUE H
XMMHYECKHE CBOMCTBA, JICHCTBUE HA )KUBBIC OPraHU3MBbI, TIOJIYYCHUE U IPUMEHCHUE.
Dkonorudeckue mpobiembl, CBsizaHHbIE ¢ okcugom yriaepoxa(lV); rumotesa
rJ100aTbHOTO TOTEIUICHHS KIIMMATa; MapHUKOBBIH 3 dekt. YrompHas KucioTra u eé
COJIM, HX @HSH‘ICCKI/IC n XHMHYCCKHC CBOﬁCTBa, MOJIYYCHHUC W TPHUMCHCHHUC.
KavecTBeHHast peakiusi Ha kapOoHaT-uOHBI. Vcmonb3oBaHHe KapOOHATOB B OBITY,
MCIUIHUHC, ITPOMBIINIJICHHOCTHU U CCJIbCKOM XO3SUCTBE

2.6

[lepBoHavanbHbIC MOHSATUS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTHJICH, ATaHOJ, INIMIEPUH, YKCYCHasl KHUCIIO0Ta).
Wx cocraB u xumudeckoe crpoeHue. [ToHsaTHEe 0 OMOIOTHYECKH BaKHBIX BEUIECTBAX:
KUpax, Oelkax, yrieBoJaXx — M HMX pOJIM B JKU3HHM 4eloBeka. MaTepuanabHoe
€IMHCTBO OPTraHUYECKUX M HEOPTAHMYECKUX COSAMHEHUN

2.7

2.8

Kpemuuii, ero ¢usnveckne W XMMHYECKHE CBOMCTBA, MOJIyYCHHE W TPUMEHEHUE.
Coenunenus KpeMHust B ipupoje. Obmme npencrasienus o6 okcuae kpemuwusi(1V)
U KpeMHUEeBOH kuciore. CHIMKAThl, WX HCIOJIb30BaHWE B OBITY, MEIUIIMHE,
MPOMBINUICHHOCTH. BakHeillne cTpouTenbHble MaTepHallbl: KepaMHuKa, CTEeKIIO,
eMeHT, OeToH, Jkene300eroH. [Ipobiempl  0€30MACHOTO  HMCIIOJB30BAHHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

XYUMUYECKUH IKCIIEPUMEHT: U3y4eHHEe 00pa3li0oB HEOPraHUUYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCIJIOTBI; NPOBEACHHE KAYECTBEHHBIX pEaKUUid Ha XJIOPUI-UOHBI U
HaOIO/IEHUE TPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpa)karolue (QU3uYecKHe Hu
XUMHYECKHE CBOMCTBA TallOT€HOB M HMX COEAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEpPHUAJIOB); O3HAKOMJICHME ¢ oOpa3uamu XJOPHIOB (TaJOreHUI0B);
03HAaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeIMHEHUSIMHU (BO3MOKHO HCIIOIb30BaHHE
BUJIEOMATEpHAJIOB); HaOIIOJIeHHE Mpolecca OOyriaMBaHMs caxapa Moj ACHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI; HW3YyYEHHE XUMHUYECKHX  CBOWCTB
pa30aBIeHHOI CepHOW KHCIOTHI, MPOBEJICHNE KaUYeCTBEHHOW peakiuu Ha cynbdar-
MOH U HaONIo/leHue Npu3HaKa e€ MpOTEeKaHWs; O3HAKOMJIEHHE C (PU3NYECKHMHU
cBoiicTBaMM a30Ta, (ochopa M HX COeAMHEHHH (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMaTepHaoB), 00pa3llaMyu a30THBIX U (OCHOpPHBIX yIOOpEHMil; MOoay4yeHue,
coOMpaHue, paclo3HaBaHWE M U3yYyeHHE CBOWCTB aMMMaKa; IpOBEJEHHE
KaueCTBEHHBIX pEaKlUil Ha MOH aMMOHUS U (HochaT-uOH U U3YUYEHUE MPU3HAKOB UX
IIPOTEKaHUs, B3aUMOJAECUCTBHE KOHLEHTPUPOBAHHON Aa30THOM KHUCIIOTBI C MEJBIO
(BO3MOXKHO HCIMOJIb30BAHUE BHJICOMATEPHUAJIOB); W3y4YCHHE MoJenen
KPUCTAJUTMYECKUX PEmETOK anMasza, Trpadwuta, ¢yanepeHa; O03HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTHBOras3a; IMoJyueHUe, COOMpaHHe, pacllo3HaBaHME U H3yYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEIECHHUE KAYeCTBEHHBIX peakiuii Ha KapOoHaT- U
CWJIMKAT-UOHbl W U3Yy4YE€HHE MPHU3HAKOB UX MPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CHIIMKATHON MPOMBILIIEHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4
no TeMe «BakHelrie HeMeTalIbl U UX COeTUHEHUSD

MeTamisl U uX COCIMHCHUA

3.1

OOmast xapakTepUCTUKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUM HX
nosioxenus B Ilepuonnueckon cucreMe xumuueckux snemeHtoB JI.M. Menneneesa
U CTpocHMs aToMOB. CTpOEHHE METauIoB. MeTaunyueckas CBA3b U METAIIMYECKAs
KPUCTAJIIIMYECKAs] PEIIETKA. DIEKTPOXUMHUUECKUN Psii HAIIPSLDKEHUH METAITIOB

3.2

Ou3nyeckue ¥ XUMHYECKHE CBOWCTBA MeTawioB. OOmue CcrnocoObl IMOTYYCHHUS
MeTaysioB. [loHSTHE O KOpPpO3MM METalIOB, OCHOBHBIE CIOCOOBI 3allUTBI UX OT
koppo3uu. CraBel (cTanab, 4yr'yH, JIOPATIOMHHHMA, OpOH3a) M UX NPHUMEHEHUE B




OBITY U IPOMBIIITIEHHOCTH

3.3

3.4

3.5

3.6

[llenouynsle MeTamael: nojoxkeHue B Ilepuoguueckoil cucTteMe XHMHUYECKUX
anementoB J[.MI. MeHnzeneeBa; cTpoeHME HX AaTOMOB; HAaXOXKICHUE B IPUPOJE.
®duznyeckue U XMMHUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kanus). OKcuiel U
THJIPOKCUBI HATPUS U Kauus. [IpuMeHeHune eoyHbIX METAJUIOB U UX COeIMHEHUH

[llenoyHO3eMeNbHBIE METAJIBI MAarHUWA U KaJblUi: moJjioxkeHue B Ilepumonnueckoi
cucremMe xumuyeckux diemeHToB .M. MeHnaeneeBa; CTpO€HHME UX AaTOMOB;
HaxoXxjeHue B npupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA MAarHUs U KaJbIUsl.
Baxneiimue coenuHeHus kanblus (OKCHUI, TUAPOKCUT, coin). KECTKOCTh BOJBI U
CrocoObI €€ ycTpaHeHUs

Amomunuii: nonoxkenue B Ilepuommyeckoil cucreMe xumudeckux ssnemeHTos [I.M.
MenpeneeBa; cTpoeHHE aToMa; HaxoxaeHue B npupozae. Ouznyueckue U XMMHUUECKUE
CBOMCTBa aATFOMUHMS. AM(DOTEpHBIC CBOMCTBA OKCHJIA M TUAPOKCH/IA ITFOMUHHUS

XKenezo: monoxenue B Ilepuoauueckoil cucreMe xumuueckux asnemento [I.U.
MemnieneeBa; CTpOCHUE aTOMa; HAXOXKACHUE B ipupozae. PU3ndecKkne 1 XuMHIECKne
cBoiictBa kene3a. Okcunbl, ruapokcuasl u conu xeneza(ll) m sxeneza(lll), ux
COCTaB, CBOMCTBA U NIOJIyYCHUE

3.7

XUMHUYECKUH IKCICPUMEHT: O3HAKOMIICHHE C 00pa3llaMd METAJUIOB M CILIABOB, UX
(U3HYECKUMU CBOMCTBAMU; U3YYCHUE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE  BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJIbllUsi W HATPUS C BOJMOM (BO3MOXKHO WCIOJB30BAHHE BHJICOMATECPHAIIOR);
HCCIIETIOBAaHNE CBOMCTB >KECTKOW BOJBI; MpoIlecca TOPEHHs JKele3a B KUCIOPOe
(BOBMOXKHO  WCIIOJIb30BAHHE  BHJICOMATCPUAIOB);  MPHU3HAKOB  MPOTEKAHUS
Ka4YeCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJblHs, aTFOMUHUS, [HHKA, xere3a(ll)
u oxenesa(lll), memu(ll); HaGmomeHHEe W ONMHMCAHHWE TPOILECCOB OKpAIIUBAHUS
IUIAMEHH WOHAMHU HaTpus, Kalud M KalublHsg (BO3MOXHO HCIIOJNb30BaHHE
BUJICOMATEPHAJIOB); MCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCH/IA ATFOMUHUS H
TUAPOKCUAA IIMHKA; pEelIeHHe SKCIePUMEHTaIbHBIX 3a/Ja4y 1o TeMe «BaxHueine
METAJITBI U MX COCTUHEHUS

XHUMHS ¥ OKpYXkKarolas cpeia

4.1

HoBsie matepuansl U TexHOJIOrMU. BellecTBa 1 MaTepuaibl B MOBCEAHEBHOM KU3HU
yesnoBeka. XUMUs U 310pOBbe. be30omacHoe NCnob30BaHUE BEUIECTB U XUMUUYECKUX
peaknmii B ObITy. [lepBasi TOMOIIs TPH XUMHUYECKHUX 05KOTaX U OTPABJICHUSIX

4.2

4.3

OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTH. XHMMHYECKOE 3arpsA3HEHUE OKPYKaroIIeu
cpeasl IIJAK. Ponb XMMuM B pelIeHHM HKOJOrMuYeckux mnpobsem. Ilpupoansie
UCTOYHUKU YIJI€BOAOPOJOB (Yrojb, HPHUPOAHBIN Tra3, He(pTh), NPOAYKTHI UX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XVUMUYECKUN SKCIEPUMEHT: H3ydeHHe OoOpa3loB MaTepHajioB (CTEKJIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI OCHOBHOT'O

OBLIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0urero oopazopanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O T[I03HAaBAaGMOCTU SIBICHWHA MPUPOJBI, TOHUMAaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XHMMHYECKOH Hayku Kak oOJIaCTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTypel UM TNPAKTHYECKOU
NeSITeIbHOCTH YeJIOBEKa B YCIIOBUSIX COBPEMEHHOI'0 OOIECTBA; TIOHUMaHUe
MECTa XUMMUHU CPEAM IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

0 HAy4YHBIX METOJaxX IO3HAHMS, B TOM YHCIIE SKCIHEPUMEHTAIBHBIX U
TEOPETUYECKHX METOAAaX MCCIEIOBAHUS BEIIECTB M M3YUCHUS XUMHUECKUX
peakiuii; yMEHHE HCIOJIb30BaTh MOJIETU Il OOBSICHEHUS CTPOCHUS
aTOMOB M MOJICKYJI

o cepax mnpodeccrnoHANBHON NEATEIbHOCTH, CBS3aHHBIX C XHUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha  JIOCTHXKEHHUAX
XUMHYECKOH HAYKH, YTO TIO3BOJIUT OOYYAIONIMMCS pacCMaTPUBATh XUMHIO
Kak chepy cBoeil Oyayuieil mpodeccnoHanbHON ASSITENTFHOCTH U CAENATh
OCO3HAHHBIN BHIOOP XMMHH KaK MPO(HIBHOTO TIpeIMETa P Mepexo/ie Ha
YPOBEHB CpeJHEro 00111ero 0opazoBaHus

Brnanenue cuctemMoll XMMHUYECKHUX 3HAHUM U YMCHHUEC NIPUMCHATL CUCTCMY
XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

2.1

BOKHEWIIINE XUMUYECKHUE MOHATHS: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OAHOPOJHAS M HEOJHOPOIHAS
CMECCb, OTHOCHUTCJIBHBIC aTOMHAasA W MOJICKYJIIpHAasA MacCChbl, KOJHUYCCTBO
BEIIECTBA, MOIIb, MOJIIpHAs Macca, MOJSIPHBIA OOBEM, OKCHIA, KHCIOTa,
OCHOBaHUE, COJNb (CpeNHsisA), XUMHUUYECKasl peaklus, PEakluud COCTUHEHUS,
peakiy Pa3oKEHHs], PEeaKklMy 3aMeIleHHs], Peaklud OOMEHa, TeIUIOBOH
3¢ deKT peakuu, 3K30- U SHAOTEPMHUECKUE PEaKIMH, pacTBOP, MaccoBas
JI0JIs XUMUYECKOTO 3JIEMEHTA B COETUHEHUH, MAacCOBasi JI0JIs U MPOLIEHTHAs
KOHIIEHTPAIUsS BEIIECTBA B PACTBOPE, SIPO aToMa, DSJICKTPOHHBIA CIIOU
aTomMa, aroMHas opOuTanb, paauyc aromMa, BAJICHTHOCTb, CTEMEHb
OKHUCJICHHA, XHUMHUYECKasA CBsA3b, JJICKTPOOTPHUUIATCIIBHOCTDL, IIOJIApHAsA U
HEMOJIIpHAasi KOBAJIEHTHas CBsI3b, MOHHAs CBS3b, METAJUIMYECKas CBS3b,
KpUCTaJlIM4yeckass  pemérka  (aTomMHas,  HOHHAas,  MeTauIn4yecKas,
MOJIEKYJISIpDHAsI), HMOH, KaTHOH, AHUOH, OJJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTAYECKAsT  JUCCOIMAIMS,  peaKIuh  HOHHOTO  OOMeHa,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIE peaxuuu, OKHUCIIUTENh u
BOCCT@HOBUTEIb, OKHCJIEHHE U BOCCTAHOBJIEHHUE, AJIEKTPOJIN3, XUMHYECKOE
paBHOBeCHE, OOpaTHUMbIE U HEOOpPATUMBIC PEAKIIUH, CKOPOCTh XUMHUYECKOU
peakimu, katanuzarop, [1/IK, koppo3usi MeTamioB, CIijIaBbl

2.2

OCHOBOITOJIATalOIIME 3aKOHbl XMMHHU: 3aKOH COXPAaHEHUsS  MacChl,
nepuoanueckuid 3akoH .M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOrajpo

2.3

TEOpUHn XUMUH: aTOMHO-MOJIEKYJIIpHast Teopus, Teopus
3IEKTPOJIUTUYECKON JUCCOLIAIIUU




Brnagenue ocCHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOLLIEH :

YMEHHE MPaBUIBHO UCIOJIb30BaTh W3YUYEHHBIE BELIECTBA U MaTepHaibl (B
TOM 4YHCJIE€ MHUHEpalbHble YIOOpPEHHs, METalibl U CILIaBbl, MPOTYKTHI
nepepadoTKHU MPUPOJHBIX UCTOYHUKOB YTIIEBOJOPOIOB (YIJIsl, IPUPOIHOTO

3.1 rasa, HeTH) B OBITY, CEJIbCKOM XO3SICTBE, HA MTPOU3BOJICTBE U IOHUMAHUE
3HAUEHUS KHUPOB, OCITKOB, YIIIEBOAOB JUIsl OPTaHM3Ma YEIOBEKa, YMEHUE
MIPOTHO3UPOBATH BIUSHHUE BEIIECTB M XMMHYECKHX TPOIIECCOB HA OPTraHU3M
YeJIOBEKA U OKPYKAIIIYIO TPUPOJTHYIO CPEIy

39 YMEHHE WHTETPUPOBATh XWMUYECKUE 3HAHHUS CO 3HAHUSAMH JAPYTUX

' y4eOHBIX MPEIMETOB
HAJIMYHME OIbITa PabOThl C Pa3IMYHBIMA HCTOYHHKAMH WH(POPMALUU IO

3.3 XUMUM  (Hay4dHas ¥ Hay4yHO-TIONYJSpHAs JIUTEepaTypa, CJIOBapH,
CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)
yMeHHUE OOBCKTHBHO OIICHUBaTh WH(POPMAIMIO O BEIIECTBAX, HX

34 MIPEBPAMICHUAX U TMPAKTHYECKOM IMPUMEHEHUN H YMECHHE HCIIOJIb30BaTh €&
JUIsL pelIeHUs1 y4eOHO-TI03HABATEIBHBIX 33134
Brnagenne ocHOBaMM TOHSITHMHOTO ariapaTa U CUMBOJIMYECKOTO SI3bIKA

4 XMUMHUHU JJIS COCTaBIIeHHsI (OpMyJ HEOPraHHMYECKUX BEIIECTB, YPAaBHEHUI
XUMHAYECKHX PEaKIMi; ocHOBaMH XxuMuieckoil Homenkmatypsl (IUPAC u
TPUBUATILHOM )

YMeHue OOBSICHATH CBS3b MOJOXKEHUS »3ieMeHTa B I[lepuoamueckoit
CUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKUX

5 JNIEMEHTOB (COCTaB ® 3apsAn sApa, o0Illee YHCIO JJIEKTPOHOB),
pacmpe/ielieHieM 3JICKTPOHOB 10 JHEPTeTUYCCKHUM YPOBHSM aTOMOB
MIEPBBIX TPEX MEPHOJIOB, KAITUs U KaIbIIHsI
[IpencraBieHre O MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKUX
JJIEMEHTOB (paMyC aToMa, OJJIEKTPOOTPHIATEIIBHOCTh), MPOCTHIX U

6 CIIO)KHBIX BEIIECTB OT MOJOKEHUs dneMeHTOB B [lepuonndeckoii cucreme
(B MaJpIX TEPUOJAX W TJIABHBIX MOJTPYIINAX) H ICKTPOHHOTO CTPOCHHS
aToMa

7 YMmeHue Ki1accupuIpoBaTh:

7.1 XUMHUYECKUE FTE€MEHTHI

7.2 HEOpraHMYeCKHe BEIIecTBa

7.3 XUMUYECKUE PEAKIINH

8 YMeHune ornpenensTh:

8.1 BJICHTHOCTh M CTEIICHb OKHMCIICHUSI XHMHUYECKUX JICMEHTOB, 3apsii HOHA

8.2 BHJT XUMHYECKOW CBSI3M ¥ THN KPUCTALIUYECKOW CTPYKTYpPHI B
COCTMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BeNIecTB (KUCIOT, OCHOBAHUH )

8.4 OKHUCJIUTETh U BOCCTAHOBUTEITH

9 YMeHne XxapakTepu30BaTh GU3NIECKHE M XUMHUECKHE CBOMCTBA!

MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOJ, rpadur, anmas, KpeMHUH,

9.1 a3oT, (ocdop, cepa, xyop, HATPUH, KAIHA, MATHUN, KaJIbIHi, aTIOMUHUH,
KENe30)

CIIO)KHBIX BEIECTB, B TOM YHCJIC WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,

9.2 XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCHUIBI U THUAPOKCUABI MeTamwioB I-II1A

rpynn, amromunust, meau (11), munka, sxenesa (11 u 1), okcuasr yriepoaa




(I u 1V), kpemuus (1V), azora u dochopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THas, QocdopHas, yroupHas,
KPEMHUEBAsl KUCIIOTA U MX COJIN)

MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa M CTPOCHMsSI, MPUMEHEHUE BEUIECTB B 3aBUCUMOCTU OT HX

9.3 CBOMCTB, BO3MOXKHOCTh TIPOTEKAaHUS XWUMHUYCCKUX TpPEBpAIlCHUN B
Pa3IMYHBIX YCIOBHSIX
10 YMeHHEe COCTaBIISITh MOJICKYJISIPHBIE U MOHHBIC YPABHCHHSI PEaKIIUid, B TOM
YuUCle:
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIl
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HM3YyYEHHBIX KIJIACCOB (TPYIIM)
HEOPTaHMYECKUX BEIICCTB
10.4 MTOJATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTDH PacuéThl):
111 OTHOCHUTEIILHYIO MOJICKYJIIPHYIO H MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO
JOJII0 XUMHYECKOTO DJIEMEHTA B COEIMHEHUHU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 10 YPaBHCHUSM XMMHUYECKUX PEAKIMH M HAXOJIUTh KOJMYECTBO BEIIECTBA,
00BEM B MacCy peareHTOB WX MPOIYKTOB PEAKITUI
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMHM METOJIaMHU HAy4YHOTO TMO3HaHUs (HaOIIOJeHHe, W3MEpeHue,
191 IKCIIEPUMEHT, MOJICTHUPOBAHUE) NMPH HM3YyYCHUH BEIIECTB U XHUMHUYCCKUX
SBJIICHUH; yMeHHE c(OpMYyIHpOBaTh MPOOJIEMy U MPEIJIOKUTh MyTH €&
pelIeHus
122 0e30macHOi pabOThl ¢ XUMUYECKUMHU BEIIECTBAMHU, XUMHYECKOM MOCYI0H U
1abopaTOpPHBIM 000PYIOBAHUEM
mpaBmwiaMu 0€30MacHOr0 OOpalleHUs] ¢ BEIIeCTBAMHU, HCHOIB3YEMBIMU B
MTOBCEIHCBHON JKWM3HH, TIPaBHJIAMH TIOBEACHHUS B TIICNIAX COSpeKEHUS
12.3 3MI0pOBbSl U OKpYXKAlOIIeW MPUPOJAHON Cpebl; MOHUMaHHE Bpeaa
(omacHOCTH) BO3JICHCTBHUS HA KUBBIC OPTAaHU3MBI OIPEICIEHHBIX BEIICCTB,
Croco00B YMEHBIIIEHUS U MPEAOTBPAIICHUS X BPEAHOTO BO3EHCTBHS
13 Hanwume mnpakTHYecKWX HABBIKOB IUIAHWUPOBAHUS M OCYIICCTBICHHS
CIIEYIOIINUX XUMUYECKUX IKCIIEPHUMEHTOB:
M3Y4YeHHE U OmucaHue (PU3MYECKHX CBOWMCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (U3HYECKUMHA M XUMHUYCCKHUMH SBJICHUSMH; OIBITHI, WJUTFOCTPUPYIOIIHE
MPU3HAKY TPOTEKAHUS XUMUUYECKUX peaKInuid
13.2 u3yueHue cnocoOoB pa3eseHus cMmecen
MOJIy4eHUE KUCIOpOAa U U3YYCHHE €r0 CBOMCTB; MOIYYEHHE BOJIOPOAA U
13.3 W3y4eHUE €ro CBOMWCTB; TOJYYCHHE YIJICKHUCIOTO Ta3a M HM3YYCHHE €ro
CBOWCTB; MTOJYYCHUE aMMHAaKa U U3YUEHUE €r0 CBOMCTB
13.4 NPUTOTOBICHHE  PaCTBOPOB ¢ ONpENeNEHHOM  MAaccOBOM  J0JeH
pacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHHE WHINKATOPOB (JaKMyca, METWIOpaHxka U ¢eHondTanenHa)

JUIS OIIPEJICJICHUS XapaKTepa Cpeibl B paCTBOPax KUCIOT U LIEN0Yei




13.6

13.7

HCCIIEIOBAHUE UM OIIMCAHUE CBOMCTB HEOPraHMUYECKHMX BEILECTB PA3IUYHBIX
KJIACCOB; W3y4YEHUE B3aUMOJCWUCTBUS KHMCIOT C METAUIaMM, OKCHJIaMHU
METAJIOB, PAacTBOPUMBIMU M HEPACTBOPUMBIMH OCHOBAaHMSIMHU, COJISIMU;
MIOJly4YeHHE HEePacTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOr0 MeTajljia
IpYyrMM M3 pacTBOpa COJM; HCCIEJOBaHUE aM(OTEPHBIX CBOWCTB
I'MJIPOKCUI0B AJIFOMUHUS U IIUHKA

pelieHue JKCIePUMEHTAIbHBIX 3adad 1Mo TemaM: «OCHOBHBIE KJIACCHhI
HEOPraHUYECKUX COCIUHEHUN»; «DJIEKTPOIUTHYECKAsT JIUCCOLUALIUS;
«BaxHelme HeMeTalIbl M UX COSIUHEHN»; «BajkHeHIe MeTaIbl U UX
COETUHEHUS

13.8

14

141

XUMHAYECKHE DKCICPUMCHTBI, WLTIOCTPUPYIOIIUE MPU3HAKU TMPOTEKAHUS
peaKkiuii FOHHOTO OOMEHA; Ka4eCTBEHHBIC PEAKIIMU HA TIPUCYTCTBYIOIIHE B
BOJHBIX PAcTBOPaX MOHBI: XJIOPUI-, OpOMHII-, HOIUI-, CYIbdaT-, pocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THJIPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS,
MarHus, KaJblvsl, alfOMHHUS, kene3a (2+) um skeneza (3+), meau (2+),
IIUHKA

YmMmenue:

NPECTAaBIATh  pe3ylbTaThl  JKCIEpUMEHTa B (GopMe  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TIpaUKOB W TaOMUIl M  BBIABIATH AMIHUPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATh CBSA3H MEXIY peallbHO HAOII0AaeMBbIMH XUMHUYECKUMHU
SBJIICHUSMU M IIPOLIECCAMH, MPOUCXOIALUIMMH B Makpo- U MHUKPOMUDE,
OOBSACHATH NPUYMHBI MHOTO0Opa3Hsl BELIECTB



INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon
1
1.1

1.2

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
[TepBoHaYAIbHBIC XUMUYECKUE TTOHSATHUS
UucTteie BemecTBa 1 cMecH. CiocoObI pasziesieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumudeckne 3jeMeHThl. CHMBOIBI XUMHYECKHUX JJIEMEHTOB.
HpOCTHe 1 CJIIOKHBIC BECIICCTBA.

1.3

14

Xumuueckass (opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHX 3JeMEHTOB. CTemneHb
OKHUCIICHUSA

3akoH IOCTOSAHCTBA coCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas mMacca.

OTHOCcHUTENIBHAS MOJICKYJIsSIpHast Macca. MaccoBass 1011 XMMHUYECKOTO SJIEMEHTa B
COCINMHCHNU

1.5

1.6

KonnuectBo BemectBa. Monb. Momnsipaas Macca. MonsipHbiii  00b€M  Ta30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

duznyeckue U XUMUYECKHUE SBICHHUSA. XUMUYECKas peaKuug U eé IIPpHU3HAKU. 3aKkoH
COXPAaHCHHUSA MaCChl BCIICCTB. XUMUYECKHUE YpaBHCHUA

2.1

2.2

Ilepnonnueckuit 3akoH u Ilepuonnueckass cucreMa XMMHUYECKUX diemeHToB J[.M.
MenpeneeBa. CTpoeHHE aTOMOB

Ilepuonuueckuit 3akoH. Ilepmoguueckass cucrema XuMHYEeCKUX 3iemeHTOB /[I.U.
MenpneneeBa. Ilepuonsl u rpynnbl. DHU3HYECKHH CMBICI IOPSIKOBOIO HOMEpA,
HOMEPOB IIEPHUO/Ia U TPYIIIBI JJIIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oronbl. Onexktponbl. CTpoeHue

ANEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMUUeCKHX dNeMeHTOB [lepuoanueckoit
cucremsl .. Menaeneesa

2.3

3.1

3.2

3aKOHOM€pHOCTI/I B HM3MCHCHHH CBOWMCTB XHMHYCCKHX DJIEMCHTOB MEPBBIX TpéX
nepnuoaos, KaJius, KaJIbIIus (paz[I/cha aTOMOB, QJICKTPOOTPUIATCIIbHOCTH,
METATIMYCCKUX M HEMCTAJJIMYCCKUX CBOI\/JICTB) n ux COGI[I/IHGHI/Iﬁ B COOTBETCTBUHU C
ITOJIOXKCHHUEM 3JICMCHTOB B Hepﬂonnqecxoﬁ CUCTCMC U CTPOCHUCM HUX AaTOMOB

Crpoenue BeniecTBa

XuUMHU4YeCKast CBA3b. KoBanentHas (HOJISIpHaSI )51 Hel'IOJ'ISIpHaH) CBA3b.
BHGKTPOOTPHI_I&TCHI)HOCTB XHMHYECKHX dJIeMeHTOB. MoHHas cBsa3b. Meramindeckas
CBA3b

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHast, HOHHAsA, METaJuIM4YecKas), 3aBUCUMOCTb
CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUNINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

4.1

Baxwnelie mnpenctaBUTEIM HEOPraHWUYECKHMX BemecTB. Hemeraiuibl W UX
coenqnHeHus. MeTamibl U UX COeAUHEHUS

Knaccupukammss ©  HOMEHKJIATypa HEOPraHMYECKHMX COCJAMHEHWH:  OKCHIIOB
(coneoOpa3yromye: OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbIE) M HecoJieo0pas3yIomIne;
OocHOBaHWH (IENOYM W HEPACTBOPUMBIC OCHOBAHMS); KHCIOT (KHCIOPOICOAEpIKAIIHE
1 OECKHUCIIOPOIHBIE, OMHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnueckue U XUMHUYECKUE CBOMCTBA MNPOCTBIX BCHICCTB-HCMCTAJJIOB: BOJOPO/JA,
XJIopa, KHCIOPOAa, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUs

4.3

Ouznyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTUS, HATpUS,
KaJldsl, MarHusi W Kajdblus, QJIIOMUHUSA, KeJe3a. ODIEeKTPOXUMHYECKUU  psll
HanpsH>KEHUHA METaJIOB

4.4

®u3nyeckue M XHUMHYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHUN HEMETAIIOB:




XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, AaMMHUAKA

duznyeckue U XMMHUYECKHUE CBOicTBa okcuaoB HeMeTaios: cepsl (1V, V1), azora(ll,

45 IV, V), docoopa(lll, V), yraepoma(ll, 1IV), kpemuus(lV). IlomydeHre OKCHIOB
HEMETAJIJIOB
46 Xumnyeckue cBoiictBa okcuaoB: MeTayuioB |A—IIIA rpymm, nmunka, meau(ll) u xeneza(ll,
I11). [Tony4yeHre OKCHI0B METAILIOB
XUMUYECKHE CBOICTBA OCHOBaHMW U aM@POTEpPHBIX THUIPOKCHIOB (Ha MpHUMepe
4.7  TUAPOKCHIOB ANIOMUHUS, XKele3a, IuHKa). llomydyeHue ocHOBaHHMI M aM(pOTEpHBIX
THIPOKCHJIOB
OO0mue XUMHYECKHE CBOICTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEpOBOIOPOAHOM,
48 CEpHUCTOM, CEpHOW, a30THOH, (OCPOpHO, KPEeMHHEBOH, yroibHOH. OcoObie
XMMHUYECKHE CBOMCTBA KOHIEHTPUPOBAHHON cepHOW M a30THOM kucnot. [lomyuyenue
KHCJIOT
4.9 | OO6mue xuMHUYECKUE CBOICTBa cpenHux cojeil. [Tonyuenue coneit
410 [lonyuenue, coOupaHue, paclo3HaBaHME BOJOPOJA, KHUCIOpPOJa, AaMMHAaKa,
YTJIEKUCIIOro ra3a B JlabopaTopuu
411 [lonyyenne aMmmuaka, CepHOW M a30THOW KHUCIOT B NpOMBIIIIEHHOCTH. OOmme
CHOCOOBI MOJTYYEHUS] METAIOB
4.12 T'eneruyeckas CBSI3b MEXAY KJacCaMH HEOPTraHHMYECKUX COCTUHEHUI
5 XUMUYECKHE peakliuu
Knaccudukanuss XUMHUYECKUX PEAKIUMNA 10 Pa3IudYHbIM TMpPHU3HAKAM: TIO0 YHUCITY U
5.1 | cocTaBy y4acTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY AP PEKTy, M0 U3MEHEHHIO
CTeNeHEeH OKUCTIEHUS XUMUYECKUX DJIEMEHTOB
59 TemnoBoil 3(ppekT XUMUYECKOW peakIuu, TEPMOXHMHUYECKUE YpaBHEHHs. ODK30- U
' SHJO0TEpPMUUYECKHE peakinu. TepMOXUMUYeCKre YpaBHEHUS
OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE  peakiuu. OKUCIUTENNM M BOCCTAaHOBUTEIU.
5.3  IIpomecchor OKHUCJICHUS u BOCCTAaHOBJICHUSI. ONeKTPOHHBIN OanaHc
OKHUCIIUTEIbHOBOCCTAHOBUTEIIbHON PEAKIIUU
54 Teopus 37EKTPOIUTHYECKON AucconManvi. KaTHOHBI, aHUOHBL. DJIEKTPOIMTHl M
HeIeKTpoNInThl. CUITbHBIE U clla0ble 3J1eKTPoJauThl. CTeneHb AUCCOIUAaIU
55 Peakiun HOHHOTO obmeHa. YcioBus MPOTEKaHNAs peaKkIyii HOHHOTO OOMEHa, TIOJTHbIE
U COKpaII€HHbIE HOHHBIE YPaBHEHHUSI pEaKIUil
6 XuMHS U OKpYXkarolas cpeaa
BemecrBa wm wmarepuanpl B IIOBCEJHEBHOM JKM3HM 4eEJIOBEKa. be3omacHoe
6.1 | wucnonmp30BaHWE BEIIECTB M XMMHUYECKUX peakiuii B iabopatopuu u ObiTy. IlepBas
TTOMOIIIh MPU XUMUYECKUX 0’KOTaX U OTPABIICHUSIX
XHUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIMIeH Cpenbl (KUCIOTHBIE MOXKIU, 3arps3HeHue
6o  MOUBBL BO3IYXa M BOAOEMOB), cmocoObl ero mpenoTBpamieHus [IpenenpHas
nomyctumast kontenTpaius semects (I1J1K). Poibs xumun B perieHun SKOJ0THYECKUX
npobaem. YcuieHre napHUKoBoro 3gpdexra, pa3pylieHue 030HOBOTO €05
[Tpumenenue cepsl, a3ora, Gochopa, yriepoaa, KpEMHUS U UX COCAMHEHHUH B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH M CEJIbCKOM Xo3siiicTBe. [IpuMeHeHMe MeTamioB M
6.3  crutaBoB (CTanb, YyryH, TIOPATIOMHUHMNA, OpoH3a) B OBITY M MPOMBIIIICHHOCTH HX
coequHeHunil. [loHsTHEe O KOPPO3MHM METAIJIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI UX OT
KOppo3uu
6.4 [IpupoaHbIe UCTOYHUKU YTIAEBOIOPOAOB (YToJib, MPUPOIHBINA ra3, HE(Th), TPOTYKTHI

WX niepepaboTKu (OCH3WH), KX POJIb B OBITY M IPOMBIIINICHHOCTH




6.5

7.1
7.2
7.3

[lepBoHaYabHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCMUHCHUSX YIiepoja
(MeraH, 3TaH, STWIEH, AllCTWICH, 3TaHOJ, TJMIIEPUH, YKCyCHas kucnota). [lonstue o
OMOJIOTMYECKH BAKHBIX BEIECTBAX: JKUPaX, OENKax, YriaeBoJaXx — M UX POJU B JKU3HU
YeIIoBeKa

Pacuéter:

1o ¢hopMysaM XUMHYECKUX COSTUHEHUIN

Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
110 XUMHYECKUM YPaBHCHHSIM
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