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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o XMMHH Ha YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHuUsl COCTABJIECHA
Ha OCHOBE TpeOOBaHUM K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON
IporpamMMbl OCHOBHOro oOuiero oOpasoBanus, npeactaBieHHbix B PI'OC 00O, a
Takke Ha OCHOBe (eaepaibHONM paboueil MporpaMMmbl BOCIUTAHUS U C YYETOM
KOHLEMNIMM MpEenoJilaBaHus ydeOHOro mnpeameTa «XuMus» B 00pa30BaTeNIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma 1o xXumMuM Aa€T MPEACTaBICHUE O LENsAX, OOLIel CcTpareruu
oOyueHus, BOCOHUTAHMS U Pa3BUTHS O0YUAIOUINXCS CPEACTBAMH y4eOHOIrO MpeaMeTa,
yCTaHaBIMBAaET 00s3aTENIbHOE MPEIMETHOE  COJepX)aHUe, MpPeayCMaTpUBacT
pacmpesnesieHre €ro Mo KijaccaM M CTPYKTYpUpPOBaHHME II0 pas3jeslaM U TeMaM
IporpaMMbl 1O  XUMHUH, ONPEIEISAeT KOJIMYECTBEHHBIE W  KaueCTBEHHBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yYECHHS
XUMHUU C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH Y4EOHOIrO
polecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0y4arouuxcs, OINpeAessieT BO3MOXKHOCTU
npeaMera s pealu3aluu  TpeOOBaHMM K pe3yibTaraM OCBOCHHS OCHOBHOM
o0pa30BaTeNpHON MPOrpaMMBbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsl, a TaKKe
TpeOOBaHMI K pe3yibTaTaM 00y4eHHUsI XUMUU Ha YPOBHE LieJIeH U3yUYeHHUsI PEAMETA U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBLHON JI€ATEIbHOCTH OOYy4Yarollerocs Mo
OCBOEHUIO yUYEOHOI'O COJIEPIKAaHHUA.

3HaHMEe XHMMHMH CIYXXUT OCHOBOM i (OPMUPOBAHMS MHUPOBO33PEHUSA
oOy4aronierocs, ero NpeACcTaBiICHU O MaTepruaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UTrparoT GopMUpyeMble XUMUEH MPEICTABICHUS O B3aMMOIIPEBPALICHUSX SHEPTUH U
00 »HBOJIIOIMU BEHIECTB B MPUPOJAE, O MyTAX pEUIEHUS TIJIOOANbHBIX MpPoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CBIPHEBOW, DHEPIETUYECKOM, IHUILIEBOM U
9KOJIOTUYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnune xumuu:

CIIOCOOCTBYET peajin3alii BO3MOKHOCTEN JJIs1 CaMOPa3BUTHUS U (POPMUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHWE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEN
OoOy4arolmuxcs, HaBBIKOB HMX  CaMOCTOATEIbHOW  y4eOHOM  JAesITeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(PECCUOHAILHOMN JAESITENbHOCTH;

3HaKOMUT CO CHeUu(UKON HaydHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IVISiAA HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



crocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTeCTBEHHO-
HAy4YHBIM 3HaHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBieHHS B OOYYCHHHM XHUMHH OOECIEUMBAIOTCSA CHEIUPUKOM
COoJlepKaHUsl ~ y4eOHOro  IpeaMeTa,  KOTOpbI  ABJSIETCS  MEJaroru4ecKu
aJlalITUPOBAHHBIM OTpPaXCHHEM 0a30BOWM HayKM XMMHMM Ha ONPECIEHHOM dTane eé
pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCS CHUCTEMBbl MEPBOHAYAIBHBIX MOHATHI XHWMHH, OCHOB
HEOPraHWYECKON XMMHUH U HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX IMOHATUN OPraHUYECKOM
XUMUH.

CrtpyKkTypa colepkaHusi NporpamMMmbl IO XHMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 mnonaxoaa K e€ u3ydeHuro. ColepaHue CKIAABIBAETCA U3 CHCTEMBI
MOHATUN O XMUMHUYECKOM 3JIEMEHTE U BEIECTBE U CHUCTEMbI MOHATUH O XUMHYECKOU
peakuun. OO0e 3T CHCTEMBbl CTPYKTYPHO OPIraHHM30BaHbl [0 IPHUHIMUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKHUX IIPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YUYEHHU O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— IPEACTABICHUHN 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINY BELIECTB B pACTBOPaX.

Teopernueckne 3HaHUS  PAcCMaTPUBAIOTCI HA OCHOBE  SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOIO
YPOBHSI K JPYrOMY, BBITIOJNHSS (DYHKIMH OOBSICHEHUSI U MPOTHO3MPOBAHUS CBOWCTB,
CTPOEHUSI U BO3MOXXHOCTEHW NPAKTUYECKOIO NPUMEHEHUS U IOJIYYEHUS H3Y4aeMBbIX
BEILIECTB.

OcBoeHue mOporpaMMbl 1O  XUMHUM  CIOCOOCTBYET  (DOPMUPOBAHMIO
IIPEACTABIICHNAS] O XUMUYECKOW COCTABIIAIONIEN HAYYHOW KapTUHBI MUPA B JIOTHUKE €€
CUCTEMHOM MPHUPOJbI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHUIO U METOJlaM
NO3HaHUA B Hayke. M3ydyeHue XuMuu IPOUCXOANT C MPUBIICUEHUEM 3HAHUUI U3 paHee
M3YYEHHBIX Y4eOHBIX TpenMeToB: « Okpyxatomuii Mup», «buonorus. 5—7 knacce» u
«Dusuka. 7 Knacey.

[Ipu n3ydeHun XUMUU NPOUCXOAUT (HPOPMHUPOBAHUE 3HAHUN OCHOB XUMHUYECKON
HAayKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKON IesTebHOCTU
YeJloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajgadya y4yeOHOTO
npeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbI XMMHUYECKUX 3HAHUN — BaKHEUIINX
(GakTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJOKEHUU, TOCTYMHBIX 0000IIEHUI
MHPOBO33PEHYECKOTO XapaKkTepa, 3bIka HAyKH, B MPUOOILIEHUH K HAYYHBIM METOJIaM
MO3HAHUS MPU M3YUYEHUU BEIIECTB U XMMHMUYECKUX peakuuid, B (GOPMUPOBAHUU U
pa3BUTUU MO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUH B y4e€OHO-IIO3HABATEIHHON U
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y4e0HO-UCCIIEeIOBATENIbCKOM  JIeATEIbHOCTH, OCBOCHMM TpaBHJI  0€30MacHOro
oOpallleHusl C BEIIeCTBaMU B TOBCEAHEBHOM JKU3HHU.

[Ipyn u3yuyeHHH XMMHHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsI Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KAK:

— (opMHUpOBaHHE WHTEIUICKTyaIbHO Pa3BUTOW JUYHOCTH, TOTOBOH K
caM000pa3oBaHUI0, COTPYAHHYECTBY, CAMOCTOSITEILHOMY NPHUHSATHIO PpEIICHUM,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaIpaBJIEHHOCTh O0YyUEHHUs Ha CUCTEMATHYECKOe MPUOOIIEHIE 00YyHarOITXCS
K CaMOCTOATEJIbHOM MO3HABATEILHOM JESATEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUS,
bOopMHPYIONTUM MOTHBAIIIO W PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrieyeHue ycloBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO O0YYarOIUMHUCS
OMbITa Pa3HOOOPA3HOM JEATETBHOCTH, TO3HAHUS W CaMOMNO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOMMX YHUBEPCAIbHOE 3HAYCHHUE JIJIA
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (¢opmupoBaHue 00mIeH (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHHUM OOBSCHSATH U OLICHUBATH SBJICHUSI OKPYKAIOIIETO
MUpa, UCTIOJNB3Ys 3HAHUS U OTBIT, TOJYYCHHBIC MTPU U3YUCHUU XUMHH, IPUMEHSATh X
P pelieHuu mpoOJieM B MOBCEHEBHOM KU3HU U TPYAOBOU €SI TEIHLHOCTH;

— (opMupoBaHu€e y 00y4aromMXcsi TYYMAaHUCTUYECKUX OTHOIICHUH, MTOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUN JIsi BBIPAOOTKH HKOJIOTHYECKH I€JeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJIOBOM JACSITEIBHOCTH B IESX COXPAHEHUS CBOETO 370POBBS
Y OKPY’KAIOILEW IPUPOJIHOMN CPELBI;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO HU
CaMOBOCIHUTAHHUIO HA OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY NMpOoduJIs M HAPABICHHOCTH JAIbHEUIIIET0 00yUYeHUSI.

OO61ee 4rciio 4acoB, OTBEEHHBIX JJII U3YYCHHUS] XUMHUUA HA YPOBHE OCHOBHOTO
oOmrero o6pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumun. Poib XuMHM B KU3HU YEIIOBEKA. XUMHS B CHCTEME HayK. Tena
u BemecTBa. PU3MYECKHE CBOMCTBA BEHIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB.
[lonsiTue o Merojax mMo3HaHWs B XUMHHM. YUucTbie BemiectBa U cMecH. CrocoObl
pa3aeieHust CMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE HJIEMEHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U CoXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuaeckas ¢opmyna. BalleHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BellecTB. OTHOcUTENbHAsE aToMHas Macca. OTHOCUTEIbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommnuectBo BemectBa. Moisib. MonsipHas mMacca. B3amMOCBSI3b KOJIMYECTBA,
MacChl ¥ YHUCJIa CTPYKTYPHBIX €AMHUIL BellecTBa. PacyéTel o hopmysiaMm XUMUUECKUX
COEMHECHUM.

@u3NUeCcKUe U XUMUYECKUE SBJICHUSA. XUMUYECKass peakuus U €€ MPU3HaKU.
3aKOH COXpaHEHMs] Macchl BellecTB. XuMHYeckue ypaBHeHus. Kiaccuduxarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAOW, MpaBWIaMH padOTHl B J1abOpaTopuu U
npuémMamMu oOpalieHusi ¢ J1abopaTOpHBIM 000PYTOBaHHWEM, W3YYEHHE M OIHUCAHUE
(bu3nYecKrX CBOMCTB 00pa3Ii0B HEOPTAHUYECKUX BEIIECTB, HAOMOAeHUE (PU3NUECKUX
(TutaBjeHUE BOCKa, TasHUE JbJa, PACTHUPAHUE caxapa B CTYIKE, KUICHUE W
KOHJICHCAIlUsl BOJbI) M XHUMHYECKUX (TOpEHHE CBEYHM, MPOKAJIMBAHHE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOMN) SIBJICHUI, HAOI0IEHUE U ONHUCAHUE
MIPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUH (pa3JI0KEeHHE caxapa, B3auMOJECHCTBHE
CEpPHOM KHCJIOTHI ¢ XJopujaoM Oapusi, paszioxkenue ruapokcuga meau () mpu
HarpeBaHWM, B3aUMOJIEHCTBHUE Keje3a ¢ pactBopoM coym menu (1), uzydenue
CIIOCOOOB pa3lieNIeHusi CMECEH: ¢ TOMOIIbI0 MarHuTa, (PrIbTpOBaHUE, BHIMTAPUBAHKE,
TUCTUIUIALINSL, XpoMaTorpadusi, MPOBEACHUE OUNCTKHU MOBAPEHHOM COJIN, HAOIIOCHHUE
Y ONMCAHUE PE3YyJbTATOB MPOBEACHUS ONBITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS
Macchl, CO3/TaHUE MOJIeJIel MOJIEKYJ (IIIapOCTEePKHEBBIX ).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BeELECTB

Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopon — 3JI€MEHT M IPOCTOe
BelecTBo. Haxoxmenne Kucioposa B mpupojie, Gu3nv4ecKkue 1 XMMUYECKUE CBOMCTBA
(peakuun ropenusi). Oxcuawl. Ilpumenenune xkuciaopoga. CrocoObl TOyYEHUS
KHUCJIOpOJa B Ja00OpaTOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT Kuciaopoja B mpupoze.

O30H — amoTponHas MOIU(PHUKAIUS KHCIOPOIa.
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TennoBoit 3pheKT XUMUIECKOW pPeaKIH, TEPMOXUMUUYECKUE YPaBHEHHUS, IK30-
U JHJIOTEPMUYECKUE peakuuu. TOIUIMBO: yroiab W METaH. 3arpsA3HEHUE BO31yXa,
YCWJICHHE MMApHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BemecTtBo. Haxoxaenrne Bogopoia B mpupoe,
bu3MYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CIOCOORI TToTydeHusI. Kuciote u
COJIH.

Monsipabiii 00BEM razoB. Pacu€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznveckue CBOMCTBA BOAbI. Boma kak pactBopurens. PactBopsl. HachileHHbIE
M HEHACBhIIIEHHbIE PacTBOPbI. PacTBOpHMMOCTH BemiecTB B BojJe. MaccoBas n0Js
BEILECTBA B pacTBOpe. XMMUYECKHUE CBOMCTBA BoAbl. OcHOBaHuUsA. Posb pacTBOpOB B
NPUPOJIE M B KU3HU 4YeloBeKa. KpyroBopoT Boabl B MpUPOAE. 3arpsA3HCHHUE
NPpUPOHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanuss Heopranudeckux coenuHenuit. Okcuawl. Knaccudukarus
OKCUJIOB:  coJieoOpa3ytoiie  (OCHOBHbIC,  KHUCJIOTHBbIE, aMOTEpHBIE) U
HecoseoOpasyronue. HoMenknatypa okcuoB. @usnyeckue U XMMHUYECKHUE CBONCTBA
oKkcua0B. [lonydeHue OKCUI0B.

OcHoBanus. Krnaccudukarusi OCHOBaHWIA: WIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HomeHkmarypa ocHoBaHui. DHU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamus xucnor. Homenknatypa kucinoT. Pusznueckue u
XUMHYECKHE CBOWMCTBA KHUCHOT. Psan aktuBHoctn wmeraimoB H. H. bekerosa.
[TonmydyeHne KUCIOT.

Comu. Homenkiarypa coneid. @U3MYECKME M XUMHUYECKUE CBOWCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COJEpPKaHUA KHUCIOpOJa B BO3AYyXE, IMOJTYyYECHUE,
coOupaHue, pacrno3HaBaHWE M HW3YYEHHE CBOWCTB KHUCJIOpOAa, HaOJIIOJICHNE
B3aUMOJICHUCTBUSA BEIIECTB C KUCIOPOJOM U YCJIOBHS BOSHUKHOBEHUS U MPEKPAIICHUS
ropenus (moxapa), 0O3HaKOMJICHHE ¢ oOpa3llaMi OKCHJIOB U OMHCAHHE UX CBOWCTB,
MoJIy4eHue, coOupaHue, pacrio3HaBaHUE U U3YYEHHE CBOWCTB BOJOpoja (ropeHue),
B3auMoJielicTBUE Bogopoda ¢ okcugom wmeau (ll) (BO3MOXKHO uCIOIB30BaHUE
BHUJICOMATEPUAIIOB), HAOIOJICHHE O0O0pa3lloB BEIIECTB KOJWYECTBOM 1 MOJb,
HCCJIEIOBAHNE OCOOEHHOCTEH PaCTBOPEHUS BEIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBI ¢ METaZIaMU (HaTpUeM M KajbliieM) (BO3MOKHO
WCIIOJIB30BaHUE BUJIEOMATEPUATIOB), HCCIIEAOBaHUE OOpa3loB HEOPraHWYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHWE HM3MEHEHUs OKPACKU HHIUKATOPOB B
pacTBOpax KHUCIOT W Ienodeil, u3dydeHue B3aumopeictBus okcuaa meau () ¢
PAacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METAUIaMH, PEAKIUKA HEeUTpaau3aluu,
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MOJyYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOrO MeTauia JPYyTUM W3
pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHeline Kiiaccol
HEOPTaHUYECKUX COEIUHEHUIN.

IHepuoanuecknii 3axon u [lepuogudeckas cucreMa XUMHYECKHUX IJIEMEHTOB
. . MenneneeBa. CtpoeHue aTtoMoB. XUMHYECKasl CBA3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUN

[lepBble MOMBITKY KJIACCU(PHUKAIIMKA XUMUUYECKHX 3JIeMeHTOB. [loHATHE O rpynmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENbHbBIE METAJUIbl, TaJIOTeHbI,
WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOpPhIE O00pa3ylT amMQpOTEpHBIE OKCHUIBI U
TUJPOKCHUJIBI.

Ilepunonnueckuit 3aKkoH. [leproanueckas cucrema XuMHIECKUX di1eMeHToB []. U.
MenpneneeBa. Koporkonepuoanass u anmuHHonepuogHas Qopmbl [lepuonnueckoit
cucreMbl xumudeckux diemeHToB . M. Mengeneesa. Ilepuonel u  rpynmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIbI JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sAnep. M3oromsl. DnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUUYECKHUX AeMeHTOB [lepuoanueckoi
cuctembl [[. WM. MenneneeBa. XapakTepUCTUKA XHUMHYECKOIO 3JIEMEHTa IO €ro
nonoxkennto B [lepnoanueckoit cucreme /1. I. Menneneena.

3aKOHOMEpPHOCTH W3MEHEHHS paguyca aTOMOB XHUMHUYECKHX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue I[lepuomuueckoro 3axkoHa u Ilepuoandeckord CUCTEMbI XUMUYECKHX
DJIEMEHTOB JUId pa3BuThs Hayku U npaktuku. . V. MenneneeB — yd€HbIA U
IpaKIaHUH.

Xumuyeckass CcBA3b. KoBajJieHTHass (MOJIApHAsT U HEMOJISIpHAs)  CBS3b.
DIEeKTPOOTPUIATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb okucieHusl. OKMCIUTEILHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iporeccs
OKHCJICHHSI U BOCCTAaHOBJIEHNsI. OKHUCIIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB BEUIECTB METANIOB M HEMETANIOB, B3aMMOJECHCTBUE
TUAPOKCUAA I[MHKA C pAacTBOpaMU KHUCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH (TOPEHUE,
peaKIuu pa3ioKeHUs, COSTUHEHHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXNpeaMETHBIX CBSI3e MNpH M3YyYEHUM XHMUU B 8 Kjacce
OCYIIECTBIISIETCSI Yepe3 MCIOIH30BAHNE KaK OOIHNX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK U MOHATHM, SIBJISIOIINXCSI CHCTEMHBIMU ISl OT/IEJIbHBIX TPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LMKIJIA.

OOmue eCTeCTBEHHO-HAy4YHbIE TOHSTHS: Hay4dHbId (HaKkT, TUIIOTE3a, TEOpHs,
3aKOH, AaHaldW3, CHUHTE3, Kjaccuukaus, TMePUOAUIYHOCTh, HAOJIIOJCHHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.
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®dusuka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIN]I, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKHHM 3apsj, BEIIECTBO, TeEJO, OO0BEM,
arperaTHoe COCTOSIHHME BEIECTBA, I'a3, GU3HMUYECKUE BEIUUUHBI, €UHUIIBI HU3MEPEHUSI,
KOCMOC, TJIaHETHI, 3B&37161, COJIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TOPOJIbI, MOJIC3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepnognueckuit 3akoH. [leproauyeckas cucteMa XuMHIECKUX 351eMeHToB J[. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWHU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJWsl, KAJIbIIUA U UX COCAMHCHUN B
COOTBETCTBHH C MOJIOKECHUEM AJIEMEHTOB B [leproIM4EeCKOi CUCTEME U CTPOCHUEM UX
aTOMOB.

Ctpoenue BemiecTBa: BHUIBI XUMHYECKOW CBS3U. THIBI KPUCTAIIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKH U BUIA
XUMHYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PAa3JIMYHBIM KJlaccaM HEOPraHUYECKUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMAYeCKUX peakivil 10 pa3IuIHbIM IIpU3HaKaM (110 YUCITy U
COCTaBY YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO
CTEMCHEW OKHCICHUSI XUMHUYECKUX DJJIEMEHTOB, IO OOpAaTUMOCTH, MO Y4YacCTHIO
KaTanu3aropa). IK30- U SHJI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPAaBHCHUSI.

[lonsitTue o ckopocTH XuUMHUYecKOW peakiuu. [loHsTHEe 00 OOpaTUMBIX U
HEOOPATUMBIX XMUMHUYECKHX peakiusx. [IoOHITHE O TOMOTEHHBIX M TETEPOrCHHBIX
peakuusx. [lonstue o karanuze. [loHsTHe 0 XMMHYECKOM paBHOBecHHU. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOM pEAKIMU U TOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKUCANTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBiienue YPaBHEHUMU

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM €  MCHOJIb30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust PNEKTPOTUTUYECKON AUCCOLUALNU. DJIEKTPOIUTHI U HEINEKTPOJIHTHI.
Katnonsl, aHnoHbl. MexaHuW3M JUCCOLMALMM BELIECTB C PA3JIMYHBIMU BHUJIAMU
xuMudeckon cBsizu. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuiun moHHoro oomeHa. YcioBUS TMPOTEKAHUS PEAKIUM MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILIEHHBIE NOHHBIE YpaBHEHUA peakui. CBOMCTBA KUCIOT, OCHOBAHU I
U COoJIed B CBETe TMPEIACTaBICHUH 00 DIEKTPOJUTUYECKON IUCCOIMAIIHH.
KauectBeHHbIe peakunu Ha HOHBL. [IOHSATHE O TMapPONIU3E COJIEH.
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Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJENISAMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYeCKUX
BELIECTB — METAJJIOB U HEMETAJUIOB (Ipaduta 1 anMasa), CJI0KHBIX BEIIECTB (XJI0pHuaa
HATpHsl), HCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMMHYECKOW peakIuu OT
BO3JICHCTBUS Pa3IMuHBbIX (AKTOPOB, UCCIECTOBAHHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB
BEUIECTB, IIpoliecca JUCCOLMAIMU KUCIIOT, Inejaoyedl W cojedl  (BO3MOXKHO
UCIOJIb30BaHUE BUJECO MAaTEpUANOB), IPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIINX
IPU3HAKU MPOTEKaHUs peaklUuii HOHHOro oOMeHa (00pa30BaHME OCaJKa, BbIICICHUE
raza, oOpa3oBaHUE BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEAKUUN (TOPEHHE, pEeaKIUu pPa3I0KEHUs, COECIUHEHHS),
pacro3HaBaHHE€ HEOPraHMYECKUX BEILECTB C IOMOIIBI0 KaYECTBEHHBIX pEakUuil Ha
WOHBI, pEIICHUE HKCIIEPUMEHTAIbHBIX 3a7a4.

Hemeranibl 1 MX coeiMHEeHUS

OO6miast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CcTeneHu OkucieHusa. CTpoeHne M (PU3HYECKHE CBOWCTBA IMPOCTBIX
BELIECTB — IraJIOT€HOB. XUMHUUYECKHE CBOICTBA HA MpUMeEpE XJiopa (B3auMOAEHCTBUE C
MeTaJlJlaMH, HeMeTallaMu, Menodamu). XiopoBojpopod. ConsiHas KHUCIOTAa,
XUMHUYECKHE CBOMCTBA, MOTyYeHUE, IpUMEHEeHHe. [[elicTBHe XJI0pa U XJIOPOBOJOPOAA
Ha OpraHu3M YeloBeKa. BajkHelme XJI0OpHIbl U UX HaXOXKIECHUE B IPUPOJIE.

O6mast xapakrtepuctuka 371eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTeNeHU OKucieHus. CTtpoeHue U (U3MUECKHE CBOMCTBA
IPOCTBIX BEIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOAU(PUKALIUN KUCIOPOJa U
cepbl. XUMHUYECKHME CBOMCTBa cepbl. CepoBOAOpPONA, CTpOEHUE, (PU3HUECKHE U
XUMUYECKHue cBOMCTBAa. OKCHABI CEepbl KaK MNPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnora, pu3snveckre U XMMHUYECKHE CBOMCTBA (00IIMEe Kak MpeiCcTaBUTENs
Kjlacca KHUCJIOT M crnenuduyeckue). XUMUUYECKHE peakluu, JIekKallue B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a TMOJy4eHUs CepHOMl KHCIOThl. IlpuMmeHeHue cepHou
KUCIOThl. ConM  CcepHOMl KHUCIOTHI, KauyeCTBEHHas peakiuss Ha Cyiab(paT-uoH.
Haxoxnenue cepsl M €€ COCIMHEHHMM B MNpHUpoJe. XUMHUYECKOE 3arps3HECHHE
OKpY>Karollen cpelibl COeIMHEHUSIMU CepPbI (KUCIOTHBIE JOXKIU, 3arPA3HEHHE BO3TyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLIEHUS.

OOmast xapakrtepuctuka 3iemMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEeHUS. A30T, pacnpoCTpaHEHUE B MPUPOJE,
¢usznyeckue U xumMuueckue cporictsa. Kpyrosopot azora B mpupoje. AMMHUAK, €ro
duznyecKkrue 1 XUMUYECKHE CBOMCTBA, NMOIyYeHue U npuMeHeHue. Coiau aMMOHUS, UX
duznyeckue 1 XuMHUYEeCKUe CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiiysi Ha HOHbI
aMMOHUS. A30THasi KUCIOTa, €€ MoJiyueHue, (PU3nyeckue U XMMHUYECKUE CBOICTBA
(oOmme kak mpeacTaBUTENs Kiacca KHUCIOT W crneurduueckue). McnonbzoBaHue
HUTPATOB W COJIE aMMOHHUSI B Kau€CTBE MUHEPAIBHBIX YAOOpEHHH. XUMUUYECKOe
3arpsi3HEHHE OKPYXAIOLIEl Cpelpl COECIMHEHUAMM a30Ta (KHCIIOTHBIE JIOXKIM,
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3arpsi3HEHUE BO37yXa, MOYBBI U BONOEMOB). Docdop, amuioTponHble MOIU(DUKALINN
docdopa, buzndeckue u xumuueckue cBorictBa. Okeua pocdopa (V) u pochopuas
KHUCIIOTa, (U3MYECKHEe M XUMHUYECKHE CBOICTBa, moiydeHue. HMcnonas3oBaHue
docdatoB B kauecTBE MUHEPATbHBIX YI00pEHUH.

OOmast xapakrepucTthka 37eMeHTOB |VA-rpynnel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCICHUS. YTIEpO/l, aUIOTPOIHbIE MOAU(PUKAIINH,
pacmpocTpaHeHue B Mpupojie, PU3NYECKHEe U XUMHUYECKHE CBOMCTBA. AICOpOIMS.
Kpyrosoport yriepona B npupojie. OKcuabl yriepoja, ux puandeckue U XuMUYECKUe
CBOMCTBA, JCHCTBHE Ha JKUBbIE OPraHuW3Mbl, TOJIY4YCHHE U MPUMEHEHHE.
DKoJloTHYecKre MpoOJIeMbl, CBsi3aHHBIE C OkcuaoMm yriepona (1V), rumoresa
rJI00aJIBHOTO TIOTEIUICHUs KJIMMaTa, MapHUKOBBIA 3P (heKT. YToiabHas KUCI0Ta U €€
colii, MX (PU3MYECKME M XHUMHUYECKHE CBOWMCTBa, IMOJYYEHUE M TPUMEHEHUE.
KauecTtBenHass peakuusi Ha KapOoHaT-uoHbI. Vcmosb3oBaHHe KapOOHATOB B OBITY,
MEAHUIIMHE, TPOMBIIIUICHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHayanbHBIE MOHATHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTWJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[TpupoiHbIE UCTOYHUKHU YIJIEBOAOPOJOB (YroJib, IPUPOAHBIN ra3, He(pTh), MPOTYKTHI
ux mnepepadoTku (OEH3MH), WX pPOJb B OBITY M NPOMBIIUIEHHOCTH. [loHsTHE O
OMOIOTHYECKN BaKHBIX BEIIECTBAX: XKUPaAX, OCIKaX, yriaeBoIaX — U UX POJIU B KU3HU
yesoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIUHEHUM.

Kpewmuuii, ero ¢pusnyeckue 1 XUMHUYECKHE CBOMCTBA, IOJIYYEHUE U IPUMEHEHHUE.
Coenunenust kpeMHuus B ipupoze. O0uue npenacrasienus 06 okcuae kpemuus (1V) u
KpeMHUEBOU KucioTe. CUIUKATHI, UX MCIOJIB30BAHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxnelime cTpouTenbHbIE MaTepHalIbl: KEpaMUKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [Ipo6iembl 6€30macHOr0 UCTIOIB30BaHUS CTPOUTETLHBIX MaTEPUAJIOB B
ITOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3y4yeHHE OOpa3I0B HEOPTraHUYECKUX BEIIECTB, CBONCTB COJISTHOM KHCJIOTHI,
pOBEJCHNE KaYeCTBEHHBIX PEAKIMA Ha XJIOPUA-UOHBI  HAOIIOACHHE MPU3HAKOB MX
IPOTEKaHUs, ONBIThI, OTpaXKaoIne PU3NUECKHEe U XUMUYECKHE CBOICTBA raJIOT€HOB
U UX COEIUHEHMH (BO3MOXHO HCIIOJIb30BAHHUE BHUJIEOMATEPUAIIOB), 03HAKOMIIEHUE C
oOpasiaMu XJIOpUJOB (TaJOTEHUIOB), O3HAKOMJIEHHE C OOpa3naMu cepbl U €€
COCIMHEHUSIMH (BO3MOXXHO HCHOJB30BAHME BHUIEOMATEpUasoB), HaOJ0IeHNE
mpoiiecca OOyraWBaHMsI caxapa TMOJ] JACHCTBUEM KOHIICHTPUPOBAHHON CEpHOMU
KHUCIIOThI, W3Y4YCHHE XWUMHUYECKHX CBOWCTB pa30aBICHHOW CEPHOW KHUCIOTHI,
IpOBEJCHIE KaueCTBEHHOW peakuuu Ha Cyib(paT-HOH M HaONIOJeHUE NpU3HaKa e
NpPOTEKaHUsl, O3HAKOMIIEHHE C (PU3MYECKHMMM CBOMCTBaMH a3oTa, (ochopa M ux
COEJIMHEHUN (BO3MOYKHO HMCIOJb30BaHUE BUACOMATEPUAJIOB), 00pa3liaMi a30THBIX U
docopHbIx ymoOpeHuil, MoilyueHue, coOupaHHe, paclio3HABaHUE U HU3yUYEHUE
CBOICTB aMMHaKa, MPOBEJCHNE KAaUeCTBEHHBIX PEaKIMii Ha NOH aMMoHus U (ocdar-
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VOH U U3yYE€HUE NPU3HAKOB WX MPOTEKAHUS, B3AUMOACHUCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI C ME/IbIO (BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPUAIIOB), U3yUECHUE
MoJieNiel KPUCTAINTMYECKUX PEMIETOK anmasa, rpaduta, QyiepeHa, 03HaKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM VYIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpaHHE, PACIIO3HABAHHE U H3yUCHHE
CBOMCTB YTJIEKHUCIIOTO Ta3a, MPOBEJCHHE KAaYeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-HOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMJICHHUE C MPOAYKIHUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE HKCHEPUMEHTAJIbHBIX 3a/lad [0 TEME
«BaxxHenre HeMeTauibl U UX COCAUHECHUS.

MeTajuibl 4 UX COCAMHEHUS

OO01ast XapaKTepuCcTUKa XUMHUYECKUX IJIEMEHTOB — METAJJIOB Ha OCHOBAHUHU MX
nojoxxeHus B [lepuoanueckon cucreMe Xumuyeckux aneMeHToB 1. 1. Menneneesa u
cTpoeHust aToMoB. CTpoeHHe MeTaioB. MeTauinmyeckass CBSI3b U METaJUIMYeCcKast
KpUCTAUINYECKAsd PEmETKA. OJEKTPOXUMUYECKUM DA HAlpSHKEHWM METaJuloB.
duznyeckne M XUMHUYECKHE CBOWCTBa MeTayuioB. OOmme crnocoObl MOTy4YeHUs
MeTtauioB. [loHsTHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alllUTHI UX OT
Koppo3un. CruiaBbl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y IPOMBIILJICHHOCTH.

[Ilenounsie MeTamnbl: mosiokeHue B llepuoandeckol cucTeMe XHUMHUYECKHUX
anemeHToB JI. M. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXJICHUE B IPUPOLIE.
duzryeckre U XUMUYECKHME CBOMCTBa (Ha mpumepe HaTpus U Kaius). Okcuiabl u
TUAPOKCHUIBI HATPUS U Kanusd. [[puMeHeHne meouHbIX METAVIOB U UX COCUHEHUMU.

[[lenoyno3emenpHble  METaJUIbl MarHMid W KalbLUMH: IIOJOXKEHHE B
[Tepuonnueckoit cucreme xumuueckux 3nemeHtoB . 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoXJeHue B npupojae. Ousnyeckue U XMMHUYECKUE CBOMCTBA MAarHusl U
Kanplusg. BaxkHeimme coequHenus Kaublus (OKCHI, TUAPOKCHI, coyn). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHUsI.

AJFOMUHHI: TOJI0’KeHUE B [lepnoandeckoi cucteMe XuMHYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoe€HHE aToma, HaxoXAcHUE B mpupone. Dduszndeckue u
XUMUYECKHE CBOMCTBA amtOMHHHS. AMQOTEpHBIE CBONMCTBA OKCHAA W THUIPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyueckoit cucteMe XuMrU4eckux sneMeHToB [l. U.
MenpeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B MpUpojae. PU3NYECKue U XUMUYECKUE
cBoMcTBa )kenesza. Okcuibl, ruapokcuasl u conu xenesa (1) u xxenesa (111), ux cocras,
CBOMCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METAJIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMU, U3yUYCHHE PE3yJIbTATOB KOPPO3UU METAILIOB (BO3MOYKHO MCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEW B3aUMOJCHCTBHUSI OKCHIA KaJbI[Us U HATPUS C
BOJIOM (BO3MOXKHO HCIOJIb30BAaHHE BUJIEOMATEPUATIOB), HCCIEIOBAHHE CBOWCTB
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XKECTKOU BOJBI, MPOLECCA TOPEHMS JKEE3a B KHCIOPOAE (BO3MOKHO MCHOJIb30BAHUE
BUJIEOMATEPUATIOB), TNPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEAKIMil Ha HWOHBIL:
MarHus, Kajblus, amoMuHus, uHka, skeiesa (II) u xemesa (M), memu (1),
HaOJI0/IEHUE U OMKCAaHUE MPOLIECCOB OKPAIIMBAHUS [IJIAMEHH HOHAMU HATpUs, KaJlus
U KaublMs (BO3MOXHO MCIOJB30BAaHUE BHUIECOMATEPHUANIOB), HCCIEIOBAHUE
aM(pOTEpHBIX CBOWCTB THAPOKCHUIIA QIIOMUHUS M TUAPOKCHJA IIMHKA, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4 N0 TeMe «BakHeIe MeTauibl U UX COEAUHEHUSD.

XuUMHS U OKPYKAKIIAs cpeaa

BemecTtBa ¥ Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
WCITOJIb30BAaHUE BELIECTB M XMUMHUYECKMX peakiuil B ObITy. IlepBas momonis mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpeapl (mpeaenbHas JgOMmyCcTUMas
KOHIIeHTpalusi BemiecTB, nainee — [1JIK). Ponb Xumuu B pelieHUH SKOJOTHUUECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oOpa3loB MaTepualoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEpHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXNpeaMETHBIX CBA3€d NpPH HU3yYEeHMH XMMHM B 9 Kiacce
OCYILIECTBIISIETCS] YEPE3 HCI0JIb30BAHNE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHM,
TaK U MOHATHH, SBJISIFOLIMXCSI CACTEMHBIMHU JUJISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAyYHble MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJIU3, CHUHTE3, KiIaccupukauus, TMEpPUOAUYHOCTh, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SIBJIICHUE, TAPHUKOBBIN 3 (DeKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®duzrka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUYECKHUU 3apsil, MPOBOJIHUKH, MOTYTPOBOJIHHKH,
TUAJIEKTPUKHY, (DOTODIEMEHT, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSIHHE
BEILECTBA, Ia3, pacTBOP, PACTBOPUMOCTb, KpPHUCTAJUIMUECKas PEIIETKA, CIUIaBbl,
¢buznyecKkre BeTNYUHbI, UHUIIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, TIAHETHI,
3BE31b1, CoHIIE.

buonorus: @orocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MUHEpaIbHbIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIC MOPOBI, TIOJIC3HBIC
VCKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.
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INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yibTaThl OCBOCHMSI MPOTpaMMbl  OCHOBHOTO  OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XO0jA€ OOydeHHs XHMHM B EIUHCTBE Y4eOHOU U
BOCIIUTATEILHON JIEATEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, MPHUHSATHIMU B
oOlIecTBe TMpaBWJIaMHd M HOpPMaMU TIOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI 00yUYarOIIHUXCS.

JIn4HOCTHBIE pe3yNbTaThl OTpaXaroT TOTOBHOCTh 00yJaroumxcs
PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTAIIMNA U PaCIIUPEHUE
OMBITA JICATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U
HAy4YHOMY HACJIE[IUI0, TOHMUMAaHUS 3HAYEHUS XUMHUYECKOM HayKh B KU3HU
COBPEMEHHOT0 O0IIECTBA, CIIOCOOHOCTU BIAAETh JOCTOBEpHOW HHQOpMaIed o
MEPENOBbIX JOCTHXKCHUSIX M OTKPBITHUSX MHPOBOM U OTEYECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMS:

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHONIIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKON M APYTHX BHAAX JCATEIHHOCTH,
TOTOBHOCTH K pa3HO00pa3HOM COBMECTHOM JI€ATEIbHOCTH MPH BHIMOTHEHUH YUEOHbIX,
MO3HABATENIbHBIX 3a/a4, BBIMOJHEHUUM XHUMHYECKUX DKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMONIOHMMAaHUIO U B3aMMOIIOMOIIIH B MTPOLIECCE
3TON y4eOHOM AESITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE M MOCTYNKHU
CBOMX TOBApHUIIEH C MO3ULIMHA HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUSA
MOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEJICTABICHUS O BELIECTBE M XUMHUYECKON pEaKIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISFOLIME OCHOBY
JUTSl TIOHUMAHUS CYITHOCTH HAay4YHOW KapTHUHBI MUpPA, TPEICTaBlIeHUss 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJIHOM Cpeoi,
O POJIM XMMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HAMpaBJICHHbIE HAa TOJYYCHHE HOBBIX 3HAHUU T10
XUMUHU, HEOOXOIUMBIC ISl OOBSICHEHUS HAOII0IaeMbIX IPOIIECCOB U SIBJICHUM,
MO3HABATENIbHOM, MH(GOPMAIIMOHHOW W YHUTATENbCKOM KYyJIbTYpbl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOSATENbHOM paboThl € y4yeOHBIMM TEKCTaMH, CIPaBOYHOU
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JUTEPATypOi, JOCTYNHBIMH TEXHUYECKUMHU  CpPEICTBAMU  HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TIO3HaHMIO, JII0OO3HATENbHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K caMOOOpa30BaHMIO, MPOSKTHOM M MCCIIEI0BATEIBCKOM AEITENbHOCTH,
K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS 00y4YE€HHUS B JaJIbHEUIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHMS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 3J0pOBbI 00pa3 »KW3HU, OCO3HAHUE IIOCIEACTBUA U HENpPUITHE
BpEAHBIX  NpUBbIYEK  (YMOTpPEeOJSIEHHS  aJIKOroJig, HAPKOTHUKOB,  KYpPEHHS),
HEOOXOMMOCTHU COOITIOICHUS TTPABHII 0€30MACHOCTH MTPH OOPAILIEHUH C XUMHUUECKUMU
BELIECTBAMU B OBITY U peabHOM JKNU3HH;

5) TpyA0BOro BOCIIHTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U TpyAa pa3IuyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTam TPYJIOBOHM JE€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
IPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMMHUHU, OCO3HAHHBIA BBIOOP MHAWBUAYATbHOU
TPACKTOPUHM TPOAOKEHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB H
CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIHEHIHON
po(EeCCUOHANIBHON JIEATEbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUMN, TOTOBHOCTb
aJanTHPOBATHCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 11€1eCO00pa3HOE OTHOUICHUE K MPUPOJE KaK UCTOYHMKY KU3ZHU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, IIOHMMAHUE LIEHHOCTU 3J0pOBOTO U
Oe3zomacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
(bu3MYECKOMY U ICUXHUYECKOMY 370POBbIO, OCO3HAHHME LIEHHOCTH COOJIIOICHUS PAaBUII
0e30MmacHOro MOBEJEHUS NpH paboTe C BEIIECTBAMM, a TaKXK€ B CHUTYyalMsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUSA, MOJydyaeMble MPU H3YYEHUH XUMUH, IS
peleHns 3a1ad, CBA3AHHBIX C OKPYKAIOLIEH MPUPOJHOW CpPENOM, JJIsI MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYpbl, OCO3HAHHMS  TJOOAJBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTel HX peUIeHHs] MOCPEICTBOM METOAO0B XUMHH,
HKOJIOTUYECKOTO MBIIIICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHHUKATUBHOM M COLMAJIbHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeAMETHBIX pPE3YJbTATOB BBIACISIOT 3HAYMMBIE IS
(dbopMUpOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE TIOHATHS (3aKOH, TEOPHsl, MPHUHIIHUII,
rUNoTe3a, (PaxT, CucTeMa, MpoIecc, IKCIEPUMEHT U APYTOE.), KOTOPbIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAaY4YHbIX YUE€OHBIX MPEeAMETaX 1 MO3BOJISIOT HA OCHOBE 3HAHUH U3 3THX
npeaMeToB (opMupoBaTh MPEACTaBICHUE O IEJOCTHON HAYYHOW KapTWHE MUpa, U
yHHUBEpCajJbHble yueOHble JAeWcTBHS  (IO3HABATENbHbIE, KOMMYHHUKAaTHUBHBIE,
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PETYISITUBHBIE), KOTOpble oOecneunBaloT  (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITeJILHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YUIEOHOM AEATEILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI KCTI0JIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS PY OCBOCHUY 3HAHU:
PAcCKpBIBaTh CMBICI XMMHUYECKHX MOHATHUN (BBIACISATH UX XapaKTEpHBIC IMPU3HAKU,
yCTaHaBJIMBATh B3aMMOCBSI3b C JAPYTUMU MOHSATHUSMHM), MCIOJIB30BATh MOHSATHUS IS
OOBSICHEHUS OTJEIbHBIX (DaKTOB U SIBJICHUM, BRIOMPATh OCHOBAHUS M KPUTEPUU IS
KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB U XUMUYECKHX PEaKIWi, YCTaHABIIMBAThH
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEKIY OOBbEKTaMH M3YUYEHUS, CTPOUTH JIOTUUECKHE
paccyxaeHus (MHIYKTHUBHBIC, JCAYKTHUBHBIC, IO aHAJOTHH), JeJIaTh BBIBOABI U
3aKJIFOUYCHUS;

YyMEHHUE TIPUMEHSThL B TIPOIECCE€ TMO3HAHUS TOHATUS (TIpeAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIC) MOJIENN, UCIOJIb3yeMble B XUMUH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHHU MOJICTbHbIE MPEACTaBICHUS —
XUMHUYECKUH 3HAaK (CHMBOJ DJJIeMEHTa), XuMuueckas ¢GopMmylia U ypaBHEHHE
XUMHUYECKOM peaKIuu — IIPH PEIICHUH YyueOHO-TT03HaBaTEIbHBIX 3a/1a4, C YIETOM dTUX
MOJICIBHBIX TIPEACTaBICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKUX BEILIECTB U XUMUUYECKUX PEAKIIHMM, BBHISBIATH
o0Iye 3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIC CBS3W M IIPOTHBOPEUUS B
M3y4aeMbIX IIPOIECCaxX U SIBJICHUSX.

ba3oBble ncciieoBaTe/IbCKHE JeCTBHUSI.

YMEHHUE UCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI JJisi (POPMUPOBAHUS THUIIOTE3bI 1O MPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHWIO, OpPTraHM3allUk W IPOBEICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOMoJgaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBAThH €ro pe3ysbTaT, (HOpMyIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3YJIbTATAM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATH OTUET O
poJieIaHHoM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BbIOMpaTh, aHAIM3UPOBATH U HMHTEPHPETUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUAOB U (OPM MPEICTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIOMYJIIPHAS JINTEpATypa XUMUUYECKOTO COJIEP KaHMsI, CTPABOYHBIE TTOCOOUS,
pecypcbl IHTEepHETa), KPUTUYECKH OIIEHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uH(dOpMAIHIO;

YyMEHHUE TPUMEHSTh Pa3IMUHbIE METOJAbl M 3alpoOChl MPU TOHCKE U OTOOpE
WHpOpMaIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBINOJTHEHUS
y4eOHBIX M TO3HABATEIBHBIX 3a/lad OMPEACIEHHOT0 THUIA, MPUOOPETEHUE OTMbITA B
0o0JaCTH  MCTOJB30BaHUS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
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OBJIaJICHUE KYJIbTYpPOM AKTUBHOTO HMCIIOJb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BBHIOUPATh ONTHUMANbHYIO (DOpMY Tpe/cTaBlieHUs MHGOpMaIMU U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a1a4H HECTO0)KHBIMU CXEMAMU, TUarpaMMaMu, JPYTUMH
dbopmamu rpadKu 1 UX KOMOUHAITUSIMU;

YMEHUE HCHOJB30BATh W aHAJIM3UPOBATH B  Ipolecce ydyeOHOM U
UCCJIEIOBATENLCKONW JIEATENIbHOCTH WH(GOPMAIMI0 O BIUSHUU MPOMBIIIICHHOCTH,
CEIBCKOT0 X035IMCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEH TPUPOTHON CPELBI.

KoMMyHUKATHBHBIC YHHMBEPCAJIbHBIC Y4eOHbIE JeHCTBUS:

YMEHHUS 3a]1aBaTh BOMPOCHI (B XOJI¢ Auajgora u (WiM) IUCKYCCUHU) MO CYIIECTBY
oOcykmaemMoli  TeMmbl, (OPMYJIHUPOBaTb CBOM  TNPEUIOKECHHUS  OTHOCHUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHS MIPEJICTABIATH NOJIYYEHHBIE PE3YJIbTAThl I03HABATEILHON AEATEIbHOCTH
B YCTHBIX U MUCBMEHHBIX TEKCTaX; JI€JIaTh MPE3CHTAIMIO PE3yJIbTATOB BBINOIHEHUS
XUMHUUYECKOTO JKCIEpUMEHTa (J1a00opaTOpHOTO OMbITa, J1a0OpaTOPHOM padOTHI IO
HCCIICJIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MTPOCKTA);

YMEHMsSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MIO3HABATEIIbHOM U HMCCIIEIOBATENBCKON JEATEIBHOCTH MPHU PEIICHUH BO3HUKAIOIINX
po0JIeM Ha OCHOBE yu€Ta OOIIMX UHTEPECOB U COMIACOBAHMS O3ULIUN (00CYKIEHNUS,
OOMEH MHEHMSIMH, «MO3TOBbIE IITYpMbD», KOOPAMHAIMS COBMECTHBIX JCHCTBU,
OTIpeJICIICHUE KPUTEPUEB I10 OIICHKE KaueCTBa BBHITIOJIHEHHOM PabOThI U IpyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTENIbHO OINPEIENATh UEIU JESITEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJMPOBaTH U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
NesATEeIbHOCTb, BbIOMpaTh Hanbosee 3(h(PEeKTUBHBIE CIOCOObI pElICHUsS YYEOHBIX U
MO3HABATENbHBIX 3a/la4, CaMOCTOSITEJIbHO COCTaBJISITh WM KOPPEKTHUPOBATH
MPEIIOKEHHBIN AITOPUTM JIEUCTBUM ITPU BBINIOJHEHUH 3aJaHUN C YUETOM MOJIYYCHUS
HOBBIX 3HAaHMA 00 H3yyaeMbIX OOBEKTaX — BEUIECTBAX U PEAKUHUAX, OLEHUBATH
COOTBETCTBHE MOJYYEHHOI'O pPE3ysbTaTa 3asBJICHHON LEIU, YMEHHUE HUCIOIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, MPEJIaraéMble B yCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 0 OCBOSHUIO 0053aTEIBHOTO COACPKAHMS,
YCTaHOBJICHHOTO JaHHOU (peepanibHO padodelt MporpaMMoit, BEIACISIOT: OCBOCHHBIC
O0Oy4arOIIMMUCS HAYYHbIE 3HaHUS, YMEHHSI U CTIOCOOBI IEHCTBUM, cielupuyYecKue s
PEAMETHON 00J1acTh «XUMUS», BUABI JEATEIHHOCTH 10 TIOJIYICHUIO HOBOTO 3HAHUS,
€ro MHTEpIpeTanuu, Mpeodpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX y4EeOHBIX U
HOBBIX CUTYaIUsIX.

K xonny oOydenus B 8 kJjiacce mpeIMeTHbIE PE3yNbTaThl HA OA30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHWMHYECKHUX TOHSITHUH: aTOM, MOJEKYJa,

XUMUYECKUNA 3JIEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
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(omHOpOAHAs M HEOJHOPOJAHAs), BAJIEHTHOCTb, OTHOCHTENIbHAsI aTOMHas U
MOJIEKYJISIDHAs Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBas J0Ji1 XUMUYECKOTO AJIEMEHTa B COEIMHEHUU, MOJISIPHBINA O0BEM,
OKCHJl, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCIICHUSI, XMMHYECKas peakius, KIacCH(PHUKAIUSI pPeakiuil: peakiuuu
COCJIMHEHHUS, PEaKlUU Pa3joKeHUs, Peaklui 3aMelIeHHs], peakliui 0OMeHa,
HK30- U DHJIOTEPMHUUECKHUE PEaKINH, TeIIOBOM 3 PEeKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTallb, paguyc aToMa, XUMHUYECKas
CBSI3b, MOJSIpHAS W HEMOJISIpHAS KOBAJICHTHAsl CBSI3b, MOHHAsI CBSI3b, MOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JOJs BelecTBa (MPOLEHTHAs
KOHIIEHTpAIMsi) B pacTBOPE;

WUIKOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHH U
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPaIICHUN;
UCITI0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJI BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPEJIENISITh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COEIUHEHUSIX,
CTETNICHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIC)KHOCTh
BEIIECTB K OMNPENCIEHHOMY KJIacCy COeAMHEHUW 1o ¢opmysiaMm, BHU]T
XUMHUYECKON CBsI3M  (KOBAJIGHTHass W HMOHHAsl)) B  HEOPTaHUYECKUX
COCIMHEHUSX;

packpsiBaTh cmbicil  [lepumonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TNEPUOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX D3JIEMEHTOB OT WX mnojiokeHus B llepuoaunueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

OIMKCHIBATH U XapaKTePU30BaTh TabnuHyto popmy [lepuoandeckoit cucteMbl
XUMHUUYECKUX DJIEMEHTOB: pa3iuyaTh TOHATUS «IJIaBHasg mnoarpynna (A-
rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», Masneie u O0sblINe TEPUOIBI,
COOTHOCUTh 00O3HauyeHus, KOTopble uMmeroTca B Tabnuie «llepmoanueckas
cucreMa xumuyeckux odneMmeHToB [[. M. MeHngeneeBa» € 4YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsn sApa, oOUIee YKUCIIO AIEKTPOHOB U PACTIPEAEICHUE UX MO AIEKTPOHHBIM
CJI0SIM);

KJacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBa,
XUMHUYECKUE peakuuu (MO0 YUCIYy M COCTaBy YYacTBYIOIIUX B PEAKIUHU
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXK/as OMUCAaHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;
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IIPOTHO3HPOBATh CBOWCTBA BEIISCTB B 3aBUCHUMOCTH OT MX KadeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUSA XUMUYECKUX TIPEBPAIICHHI B PA3TMUIHBIX
YCIIOBUSIX;

BBIUHCIIATH OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa 1O (QopMysie COCTUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBAa B PACTBOPE, IPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOHN peaKinu;

NPUMEHSATH OCHOBHBIC OTIEPAIlMU MBICIUTEIBHON ACATEILHOCTH — aHAU3 H
CHUHTE3, CpaBHEHHUE, O0000IeHne, CHUCTEeMaTU3alNI0, KIACCH(PUKAIIHIO,
BBISIBJICHHE TPHYMHHO-CJICJACTBCHHBIX CBS3CH — JUJI HM3y4YCHUS CBOWCTB
BEIIECTB U XUMUYECKHUX PEaKIUii, €CTECTBEHHO-HAYYHbIC METO/IbI TTO3HAHHMS —
HaOto/IeHNe, W3MEpPEHHE, MOJCIUPOBAaHNE, SKCICPUMEHT (peanbHBId U
MBICJICHHBIN );

CJICJIOBAaTh MpaBUjIaM IMOJIb30BaHUS XHMMHYCSCKOM TMOCYI0N U JTabopaTOPHBIM
o0opyZoBaHMEM, a TaKKe TIpaBWIaM OOpaIlleHUs C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKITUSMH IT0 BBITIOJTHEHHIO JTa00PaTOPHBIX XUMUIECKUX
OTIBITOB IO MOJTYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEIISCTB (BOIOpPOaA U
KHUCJIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OIpPENEIEHHON MaccOBOM J0jeit
pPacTBOPEHHOTO  BEIISCTBA, IUIAHUPOBATH M IMPOBOJUTH XHMHYCCKHUC
OKCIIEPUMEHTHI 110 PACIO3HABAHWIO PACTBOPOB IIEJIOYEH H KHCIOT C
MIOMOIIIBI0 MHAUKATOPOB (JTaKMYyC, GeHON(PTATCHH, METHIOPAHXK U IPYTHE).

K xonuy oOyueHus B 9 kJiacce MpeiIMETHbIE pe3ylbTaThl HA Oa30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpBIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHSATUM: XUMUYECKUHN DJIEMEHT,
aToOM, MOJIEKYJla, WOH, KAaTUOH, AaHWOH, IIPOCTO€ BELIECTBO, CIIO)KHOE
BEIIECTBO, BAJCHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIIEHHS,
XUMUYECKasl peaKIysi, XUMHUYECKasl CBSI3b, TETIOBOU 2P(DEKT peakiuu, MOJb,
MOJIIPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOJIUTHYECKAs AUCCOLMALINS, PEAKIIMY MOHHOTO 0OMEHa, KaTalu3aTop,
XUMUYECKOE paBHOBecHe, oOpaTuMble U  HeoOpaTUMbIE  PEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCINUTENb, BOCCTAHOBUTED,
OKHCJICHHE W BOCCTAaHOBJICHHUE, a/UIOTpONusi, aMm(OTEPHOCTh, XHUMHUYECKas
CBsI3b (KOBAJICHTHAsl, MOHHAsS, METAJUIMUECKas ), KpUCTAJIMYECKasl peleTka,
KOpPpO3Us METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON pEaKIuu, MPEeAeIbHO
nomnycrumas konuenTpauus 1I/IK BemecTsa;

WUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHSITHH U
MIPUMEHSITh ITU TIOHSATHUS MPU ONMKMCAHUM BEILIECTB U UX MPEBPAIICHUH;
WCIIOJI30BaTh XUMHUYECKYIO CUMBOJIMKY JIJII COCTaBJICeHUs (POpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;
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ONPEAEHATh BAJEHTHOCTh U CTEIEHb OKHUCJIEHUS XMMUYECKHUX DJIEMEHTOB B
COCMHEHUSAX PA3IMYHOTO  COCTaBa, IMPUHAJICKHOCTh  BEHIECTB K
onpeIeIEHHOMY KJIacCy COCIMHEHUH 1Mo (opMyiaM, BUJI XUMUYECKOW CBSI3H
(KOBaJIeHTHasi, MOHHAS, METAJUINYECKasi) B HEOPTraHUYECKUX COCTUHECHUSX,
3apsi MOHA TI0 XUMHUYECKOU (popMmyIie, XapakTep Cpe/ibl B BOAHBIX PACTBOPAx
HEOPraHUYECKUX COCAMHEHMM, TUIT KPUCTALINYECKONU PEIIETKA KOHKPETHOTO
BCIIICCTBA;

packpsiBath cMbIci Ilepuogmueckoro 3akona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBAThL €r0 IIOHWMAaHWE: OINKChIBATH M  XapaKTEpU30BATh
tabnmmunyio (popmy Ileprogudeckoil CHUCTEMBI XHMHUYECKHX DJIEMEHTOB:
pa3nuyath TOHATHS «rJaBHas moarpynma (A-rpynma)y W «moOodHas
noarpynmna (b-rpynma)», wmanple U OoNbIIME TEPUOABI, COOTHOCHTH
0003Ha4YeHUs, KOTOPhIE UMEIOTCSI B MEPUOIUUECKON TabJIUIle, C YUCIOBBIMU
XapaKkTepUCTUKAMH CTPOCHUS aTOMOB XHMHUYECKHUX DSJIEMEHTOB (COCTaB M
3apsia sjpa, oOIee YUCIo AJAEKTPOHOB U PacIpeieiCHUE UX MO AIEKTPOHHBIM
CIOSIM), OOBSACHATH OOIIHME 3aKOHOMEPHOCTH B HW3MEHCHHH CBOMCTB
AJIEMEHTOB M WX COCAMHEHUN B mpeAeiax MaylblX HEPUOIOB M TJIaBHBIX
MOATrPYI C YYETOM CTPOCHHS X ATOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHl, HEOPraHWYECKHE BEIECTBA,
XUMHUYECKHE peakiuy (M0 YHCIYy M COCTaBY YYacTBYIOIIUX B PEaKIUU
BEIIIECTB, IO TEIUIOBOMY 3 (dEKTy, M0 M3MEHEHHUIO CTEIeHEW OKHUCIICHHS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEeUUPUYECKHE XUMUUYECKHUE
CBOICTBA MPOCTHIX U CI0KHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE PUMEPAMHU
MOJICKYJISIPHBIX M HMOHHBIX YypPaBHEHUW COOTBETCTBYIOIIUX XHWMHYECKUX
peaKLHnii;

COCTAaBJISITh YPABHEHUSA AIEKTPOJUTHUECKON IUCCOLMALNMI KUCIIOT, MIEJI0YeH
W COJied, MOJHBIE W COKpAIIEHHBbIE yYpaBHEHUS pPEaKlUil MOHHOTO OOMeEHa,
YPaBHEHHUSI PEAKIUM, MOATBEPKAAIOIIMNX CYIIECTBOBAHUE TIE€HETUYECKOMN
CBSI3U MEX/ly BEIIECTBAMHU PA3JIMYHBIX KJIACCOB,;

pAaCKpbIBaTh  CYIIHOCTh  OKHUCJIMUTEIIbHO-BOCCTAHOBUTEIIBHBIX  pPEaKIUU
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH TIPOTEKaHUSI XHUMHUUYECKUX TMPEBpaIllCHU B Pa3IMYHBIX
YCIOBUSIX;

BBIUUCIISITh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0O XHMHUYECKOTO »dJIeMEeHTa 10 (opMyse coeauHeHus,
MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE, MPOBOJUTH PACUYETHI IO YPABHEHUIO
XAMHUYECKON PEAKIINH;
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co0I01aTh MpaBuiia MOJIb30BAHUS XMMHUYECKON MOCYNOM U J1abopaTOpHBIM
000pyZ0BaHUEM, a TAK)KE MPaBHIIa 0OpAILIEHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMHU MO BBIMOJHEHHUIO J1a00OPATOPHBIX XUMUYECKHUX OIBITOB IO
MOJTyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIOTO
rasa);

MPOBOJUTH PEAKIMHU, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEILIECTB: pPAaCMO3HABAaTh ONBITHBIM NYTEM XJIOPUA-, OpPOMHUI-, HOIUA-,
kapOoHat-, ¢ocdar-, CHIMKAT-, Cyiabdar-, THAPOKCHUA-HUOHBI, KaTHOHBI
aMMOHHSA ¥ HOHBI H3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEPAlUd MBICIUTEIBHONW JESITEIIbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IEHNEe, CUCTEMATU3AIINIO, BBISIBICHUE MPUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JJI1 U3YYEHHUS CBOMCTB BEIIECTB M XUMHUYECKHX
peakiuii, eCTeCTBEHHO-HAayYyHble METOJbl TMO3HAaHUS — HAOJIIOACHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (UG POBHbIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumust — BaxkHas o0J1acThb

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

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

Hroro mo pasneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIEeCTB
91 Boznyx. Kucnopog. Ilonsitue 6 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopon. Ilonsrue o kucimorax 8 1 bu6nuoreka [IOK

' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHUSX https://m.edso0o.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no pasneny 30
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Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE pPe€aKknuu

[Tepuoanueckuii 3aKOH U

31 IIepunonnueckas cucrema ; bubnmoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XumMuyeckas CBS3b. Bu6miorexa LIOK

3.2 OxucurenyHo- 8 2 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no pasnery 15 ﬁ;i?ﬁ:f:gsigﬁﬁf41837c
PesepBHOe Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5

[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1. BenecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpEeHUe 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubanoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAs JUCCOLIHALIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerauibl 1 HX cOeIMHEHUS
91 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro o pazneny 25
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Pa3gen 3. MeTaajbl M HX COeAUHEHUA

. bubnmoreka [IOK
3.1 Obume cBolcTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBI M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Utoro mo pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬂ

1

IIo Teme: ((HepBOHa‘-Ia.HBHble XUMHNYCCKHUEC ITIOHATHUA»

11

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUECKHX ITOHATHI: aTOM, MOJIEKYIIa,
XMMHYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOTHOPO/AHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAsI
U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAS Macca,
MaccoBasi O XUMHYECKOTO 3JEMEHTa B COCJMHEHHH, MOJISIPHBIH
00BbEM, XUMHUUYECKas peaklus, KiIacCUPUKALUs peakUuid: peakuuu
COCIMHEHUS, PEaKIMU PA3JIOKCHUS, PEaKIMU 3aMEIICHUS, PEaKIHH
oOMeHa, 9K30- W DJHAOTEPMHUYECKHE pPEaAKIWH, TETUIOBOH 3 ekt
peakuuu, pacTBOp, MaccoBas JONs  BewiecTBa  (IPOLIEHTHAs

KOHIIEHTpallKs) B pacTBOpE

1.2

13

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATHHA H
NPUMCHATH 5TU MMOHATHS IIPU OITMCAHUN BCHICCTB U UX npeBpameHI/Iﬁ

HCIIOJIb30BATh XUMHYCCKYHO CHUMBOJIMKY JIsI COCTAaBJICHHUA (I)OpMy.]'I

BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIUN

14

1.5

PACKPBIBATE CMBICJI 3aKOHOB COXpPaHCHWA MAaCChbl BEIIECCTB, IOCTOAHCTBA

COCTaBa, AaTOMHO-MOJICKYJIIPHOTO YYCHHS, 3aKOHA ABOl"aI[pO

OIpEaACIIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI:JX COCIUHCHUAX

1.6

1.7

KJIacCU(UIUPOBATh XUMHUYECKHE peakuuu (10 4YHUCIy U COCTaBy
YYacCTBYIOIIMX B PEaKI[MH BEIECTB, 110 TEIUIOBOMY 3(deKTy)

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJIIPHYIO MAacCChI

BEILECTB

1.8

1.9

BBIUHCIISATH MAacCOBYIO JOJK0 XHMHUYECKOTO 3JEeMEHTa Mo (opmyse

COEIMHEHMUS,

BBIUUCIIATE MAaCCOBYIO JOJIIO BCIIECCTBA B PACTBOPE
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1.10

2.1

NPpUMCHATH CCTCCTBCHHOHAYYHBLIC MCTOAbBI IMO3HAHUSA — HaGHIO,IIeHI/Ie,

MU3MepeHue, MOICTUPOBAaHNE, SKCIIEPUMEHT (pealibHbII U MBICIICHHBIN)
[To Teme: «Baxueiilue npecTaBUTENN HEOPTaHUYECKUX BEILIECTBY

PaCKpbIBaTh CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTUM: OKCHJ, KHCJIOTA,

OCHOBAHHUE, COJIb

2.2

2.3

2.4

OIpeAEATh IPHUHAJUIEKHOCTh BEUIECTB K OIpPEAEIEHHOMY Kiaccy
coequHeHui no popmynam

KJ1acCU(UIUPOBATH HEOPTaHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMHUCHIBAThH) OOIINE XUMUUYECKHUE CBONCTBA BEUIECTB
pa3IMYHBIX  KJIACCOB,  MOATBEpXKJas  OINWCAaHUE  IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBHCHUMOCTH OT HX
Ka4YCCTBCHHOI'O COCTaBad, BO3MOXHOCTHU IIPOTCKAHHA XHUMHUYCCKHX

HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWIaM  TOJIb30BAHUS XUMUYECKOW MOCYIOHM |
nabopaTopHbBIM 00OpYJOBaHHEM, a TakKKe IpaBHIIaM OOpalleHHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKUUSAMH IO BBITIOJIHEHHUIO
mabOpaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOHpPaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEAETIEHHON MaCCOBOM J10JIEN paCTBOPEHHOTO BELIECTBA,
IJITAHUPOBaTh W TPOBOJAUTH  XUMHUYECKHE OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C IOMOMIBIO

MHIMKATOPOB (JaKkMyc, (peHosdTaaert, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKON pEeaKIuu

I[Io Teme: «llepuonnmueckuii 3akoH u Ilepmonmueckas cucrema
xumuyeckux asneMmeHtoB JI. WM. MenneneeBa. CtpoeHHE aTOMOB.

Xumudeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBHUTEILHBIE peakunumn»

3.1

3.2

3.3

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHUH: SAPO aTOMa,
ANEKTPOHHBIA CIIOM aroma, aTOMHas oOpOHUTallb, paguyc aroma,
XUMUYECKas CBs3b, IOJIIPHAs M HEIOJSAPHAs KOBAJICHTHAs CBS3b,
QJICKTPOOTPULIATCIIBHOCTE, MOHHAA CBA3b, HOH, KATUOH, aHUOH, CTCIICHb
OKHUCJICHUS

KJ1acCU(UIIMPOBATh XUMUYECKHE HIIEMEHTBI

OINHKCBHIBATh M XapakTepu3oBaTh TabuuuHylo (opmy Ilepuognueckoit

CUCTEMbl XUMHWUYCCKHUX OJICMCHTOB: pa3jiMuaTb IOHATUA «TJIaBHas
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3.4

3.5

3.6

3.7

9 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

noxrpymnna (Arpynna)» u «mobounas noarpynna (brpynmna)y, «manbie»

H «OOIBIIHE MEPUOAbI

packpsiBaTh cmbici Ilepuoguueckoro 3akona JI.MI. Menneneena:
JEMOHCTPUPOBATh NOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MojoxkeHus B [lepuoanueckoii cucreme
COOTHOCUTh  00O3Ha4YeHHs, KOTOpble HMMEITCS B  Tabmuue
«IIepnoguyeckas cucrema xuMuueckux anemenTos .M. MenneneeBa»
C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHMHUYECKUX
9JIEMEHTOB (COCTaB W 3apsj sapa, oOliee YHCIO BIIEKTPOHOB U
pacnpesiesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM)

OTIpEEIATh CTENeHb OKUCICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX
ONpeAeNATh BUJ XMMHYECKOM CBSI3U (KOBaJ€HTHAas M HOHHAs) B

HCOPraHN4YCCKUX COCANHCHUAX

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHus

ITo Teme: «BemecTBO U XUMUYECKask PEAKIIUS)

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TIOHSATHI: pPacTBOD,
3JEKTPOJIUTBI, HEIIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS TUCCOIUAIMS,
peaki HOHHOTO OOMEHa, Karajiu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHUCITUTEb,
BOCCTAHOBUTENb, OKHCICEHHME W BOCCTAHOBJIEHHE, aJJIOTPONUS,
aM(pOTEepHOCTh,  XHUMHYECKasi  CBs3b  (KOBAJIGHTHAas,  HWOHHAaA,
METaJJIu4ecKas), KpUCTAJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu

1.2

1.3

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMYECKUX TOHATUH U
MPUMEHSTH 3TU MOHATHUS IIPU OMMCAHUU BEUIECTB U UX MPEBpaIlEHUN

COCTaBJIATh YPAaBHEHMS DJIEKTPOJIMTUUYECKON IUCCOLMALUU KHUCIOT,
LIEJIOYEH W COJIEM, MOJHBIE M COKpAIIEHHBbIE YPaBHEHHs pPEaKUUN

HOHHOr0 oOMeHa
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14

1.5

PACKpbIBATh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peakuu

Ilo Temam: «Hemerammel m uX COCAUHECHUA» U «MeTtamiel U HX

COCOAUHCHUA»

2.1

2.2

XapakTepu3oBaTh (OMUCHIBATh) OOIIKE U cHenU(PUIeCKre XUMUIECKHE
CBOMCTBA MPOCTBIX M CIOYKHBIX BELIECTB, IMOATBEPXKAAs OIUCAHUE
IIpUMEpaMU MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHMI COOTBETCTBYIOIIUX

XHUMHUYCCKUX pCaKHI/Iﬁ

COCTAaBJIATb YPAaBHCHHA peaKHHﬁ, MNOATBECPKAAIOIIUX CYHIECCTBOBAHHUE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

2.4

2.5

3.1

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCHUMOCTHU OT HMX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKaHUA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCJIOBHUAX

ClieZIOBaTh  MpaBWJIaM  TIOJb30BAHUS XHMHUYECKOH TOCYJIOH U
mabopaToOpHBIM 00OPYIOBAaHHEM, a TaKKe IpaBHJIaM OOpaIIeHHs ¢
BEIIECTBAMH B COOTBETCTBUM C WMHCTPYKIMSMH 110 BBIIIOJHCHUIO
na60paT0prlx XUMHUYCCKUX OINBITOB II0 MNOJIYYCHUIO U c061/1paH1/110

l"a3006p213HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

MPOBOANTh PEaKlUW, TOJATBEPKIAIONINEe KAa4eCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PAaCIIO3HABATH OMBITHBIM ITYTEM XJIOPHUI-, OPOMUI,
uonun, kapoOonat, docdar, cunukar, cynbhar, THAPOKCUIHOHBI,
KaTHOHBI aMMOHHUSI, MOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B

BOJHBIX paCTBOpaxX HEOPraHMYECKUX BEIIECTB
ITo Teme: «Xumus U OKpyXkaromiasi cpena»

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHUH: HI[K BCIICCTBA,

KOPpO3HsI METAJIOB

3.2

MPUMEHITh OCHOBHBIC OMNEPALUU MBICIUTEIBHON JEATENbHOCTH —
aHaIM3 ® CHUHTE3, CpaBHEHHE, OO0O0OIIEeHHE, CHCTEeMaTH3alNIo,
BBISIBJICHHE TIPUYUHHO-CIIE/ICTBEHHBIX CBSI3€H — ISt U3YUEHUsI CBOWCTB
BCIIIECTB U XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHay‘—IHBIe METOABI
MO3HAHUsSI — HAOIO/IeHNE, U3MEPEHNEe, MOICTUPOBAHUE, DKCIIEPUMEHT

(peanbHBIN U MBICTICHHBIN)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

11

1.2

1.3

IIpenmer xumuun. Posib XUMUM B )KU3HH Y€JIOBEKA. XUMUA B CUCTEME HayK. Tena
1 BenlecTBa. PU3NUYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB
ITonsTHE 0 MeTOAxX IMO3HAHUA B XMMHH. UncThle BemecTBa U cMecH. CriocoObl
pasjiesieHus: cMeceit

ATOMBI M MOJEKYJbl. XHUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHYECKUX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

Xumnueckasi ¢popmyna. BaleHTHOCTP aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEIbHAS

MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 3JIEMEHTa B COCTMHCHHUHI

1.5

KonnuectBo BemiectBa. Monb. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHMCIAa CTPYKTYpPHBIX €IUHMI] BemlecTBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[PIHGHI/IIZ

1.6

duznueckrue W XUMHYCCKHE SBICHUS. XHMHYCCKAS pCakuusa unu e€ IIpHU3HAKU.
3akoH COXPAaHCHUS MACChI BCUICCTB. XHUMHUYECKHE YpaBHCHUH. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCYAOH, ¢ MpaBUIaMU
pabotel B Jaboparopuu W TpuéMamMu oOpamieHuss ¢ JabopaTOpPHBIM
o0opy/noBaHUEM, H3Y4YEHHE U ONHCAaHHE (PUIUYECKHX CBOWCTB 00pa3IoB
HEOPraHWYECKHUX BEIECTB, HAOM0eHNEe (PU3NIECKUX (TUIaBJIEHNE BOCKA, TasHHUE
JIbAa, pacTHpaHUE caxapa B CTyNKe, KHIIEHHE M KOHJEHCAIUs BOABI) U
XUMUYeCKHX  (TOpeHHWEe  CBeYHM, NPOKAIMBAHUE  MEIHOH  TPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHCIOTON) SsBIIEHWH, HAONIOJACHHE U OIHCaHUE
NPU3HAKOB  TPOTCKAaHUS XHMHUYSCKHX peakmuid (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPHUAOM Oapusi, pa3iokKeHHe THIPOKCHIA
memu(1l) mpu HarpeBaHuu, B3auMo IeiicTBIE xene3a ¢ pactBopoM comu Meru(ll),
U3YyYEHHEe CTIOCOOO0B pa3JelieHus cMecel (C MOMOIIbI0 MaruuTta, (puiIbsTpoBaHue,
BBIMIApWBAHWE, JUCTHULIIHS, XpoMarorpadus), IMPOBEJACHUE  OYHCTKH

HOBapeHHOﬁ COJIH, Ha6J'IIOI[eHI/Ie N OIMMCAaHUC PE3YJIbTATOB MPOBCACHUA OIIbITA,
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2.1

2.2

2.3

2.4

WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MaccChl, CO3/aHUE MOJEIEH MOJIEKYII

(IIapocTepKHEBHIX )
Baknelme npecTaBuTeNIn HEOPraHMYECKUX BEIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucmopoa — siaemMeHT M mpoctoe
BelecTBo. HaxoxkaeHue Kuciaopoja B TpHUpoje, (HU3HUECKHE U XUMUYECKUE
cBorictBa (peakiuu ropeHusi). Oxcuawl. [Ipumenenue kucimopoma. CrocoOb
IOJIyYEHUsI KHCIOpOoJa B JIaDOpaTOpUM M NPOMBILUIEHHOCTH. Kpyrosopor
Kucaopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia
TemnoBoit 3¢ (heKT XUMUYECKO peakIui, TEPMOXUMHUYECKNE YPABHEHHUSI, IK30- U
OHIOTEPMUYECKUE peaKUMU. TOMIMBO: yroib U METaH. 3arpsi3HEHHUE BO3/yXa,
yCUJIEHUE MapHUKOBOTO 3(pdeKTa, pa3pylieHrne 030HOBOTO CII0s

Bonmopon — snemeHT U mpoctoe BemecTBO. Haxokaenue Bopopona B MPUPOJE,
buznyecKkre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI oydeHus. KucaoTsr

H COJIM

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnueckue cBoiicTBa Boibl. Bona kak pactBoputens. PactBopsl. HackileHHbIe
Y HEHACBIIIEHHbIE PacTBOPbI. PacTBOpUMOCTh BellecTB B Bojae. MaccoBas 10
BEIIIECTBA B pacTBOpe. XHUMHUYECKHE CBoOicTBa Boxabl. OcHoBanus. Poub
pacTBOpPOB B IPHUPOJIE€ M B KU3HHU yenoBeka. KpyroBopoT Boabl B IPHUPOIE.

3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OYHMCTKA IPUPOIHBIX BOA

2.6

2.7

2.8

2.9

2.10

211

Knaccudpukanuss neopranmueckux coeauHenuit. Oxcunwl. Kiaccudukamms
OKCHJIOB: cosieoOpasyronue (OCHOBHBIE, KHCIOTHBIE, aM(]OTEepHbIE) W
HeconeoOpasyromue. Homenknatypa okcujaoB. dusnueckue u XUMHUYECKUE

cBolicTBa OKCUAOB. [loyuenne okcuaoB

OcHoBanusi. Kraccudpukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHMs. HoMeHknaTypa ocHOBaHUM. PU3HMYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. DOundeckue u
XUMHYEeCKHe cBoMcTBa KuCaoT. Pag axtuBHOcTH MeTamnoB H.H. bekerosa.
[Tonmyuenue kucinor

Comu. Homenknarypa cosieil. ®PuU3nUecKue W XUMHUYECKUE CBOWCTBA COJICH.
[Tonyuenue coseit

I'eneTnyeckas cBsI3b MEXK/y KlaccaMy HEOPTraHUYECKUX COCTUHEHHI
XUMUYECKUN  DKCIIEPUMEHT:  KAYECTBEHHOE  ONPEHEICHUE  COJEPIKAHUS

KHACJIOpPO/ia B BO3JyXe, IMOJy4€HHE, COOMpaHUE, paclO3HAaBaHUE M H3y4CHHE
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CBOMCTB KHCIIOpOJa, HAOIIOEHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM M
YCIIOBUSI BOSHHUKHOBEHMSI M MIPEKpaLIeHUs] TOpeHUs (Toxkapa), O3HAKOMJIEHUE C
oOpa3lilaMd OKCHJIOB U OIHCAaHWE WX CBOWCTB, IIOIY4YCHHE, COOHMpaHue,
pacro3HaBaHME M H3Y4YEHHE CBOMCTB BOAOpoAa (TOpeHHe), B3aUMOJCHCTBUE
Bozoposaa ¢ okcugoMm Meau(ll) (Bo3aMOKHO HCIONB30BaHKME BUIECOMATEPUAIIOB),
HaOmo/leHue O00pa3loB BEUIECTB KOJWYECTBOM | MOJIb, UCCIEIOBaHHE
OCOOCHHOCTEH  pacTBOPEHUS BEIIECTB C Pa3UYHOM  PacTBOPUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OMPEAENEHHON MacCOBOM 10yl pacTBOPEHHOTO
BELIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTallaMu (HATPUEM M KaJIbLIUEM)
(BO3MOYHO UCTOJIb30BaHUE BUIEOMATEPHAIIOB), OTIPEIeIIEHUE PACTBOPOB KUCIOT
U IIEJIOYEH C TOMOIIBIO MHIUKATOPOB, UCCIICIOBAHIE 00PA3I[0B HEOPTAHHUECKUX
BEIIECTB PA3IMYHbBIX KJIACCOB, HAOIIOACHUE U3MEHEHUSI OKPACKU UHAUKATOPOB B
pacTBopax KHUCJIOT M Iejoued, uzydeHue Bzaumonenctsusi okcuaa meau(ll) c
pPacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METaJUIaMU, PEaKIMil HeHTpaau3aluu,
MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO METalIa IPYTHM
U3 PacTBOpA COJH, PEIIeHNE IKCIEPUMEHTANIBHBIX 3a7a4 no Teme «BaxHelnine

KJIaCCbl HCOPTaHNUYCCKUX COCIII/IHGHI/Iﬁ))

[Iepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

3.1

3.2

3.3

3.4

[IepBble nonbITKN KIacCUPUKALIUN XUMUYECKHX 3J1eMeHTOB. [loHsTHE 0 rpynmax
CXO/IHBIX 3JIEMEHTOB (IIEJIOYHbIE M IETOYHO3EMENbHbIE MEeTallIbl, TalOreHBbl,
MHEPTHbIE Tra3bl). DJIEMEHThI, KOTOpbhle 0Opa3yioT aM(OTEepHblE OKCHUIBI M

THUAPOKCUBL

Ilepnoanueckuii 3akoH. [leprnonnueckas cucrema XuMA4eCcKux 3yeMeHToB J[.M.
Mengeneea. KopoTkoneproanas u JiuHHonepuoanHas Gopmsl [leprogunueckoit
cucremel xumuueckux snemeHToB .M. Mengeneesa. Ilepronbl u rpymnmsl.
@U3NYECKUH CMBICI TMOPSAJKOBOTO HOMEPA, HOMEPOB IME€pPUOJA U TPYIIbI

9JICMCHTAa

Crpoenune aromoB. CoctaB aTOMHBIX saep. M3orombl. Onektponsl. CTpoeHue
DIIEKTPOHHBIX  000JO0YeK aTOMOB TepBbIX 20 XUMHUYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl .M. MenaeneeBa. XapakTepuCTHKAa XUMHYECKOIO
AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTU HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHUX HJIEMEHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TpylnaM M MEPHOAM.

3HadeHUE HCpI/IOJII/I‘-ICCKOI‘O 3aKOHa " HCpHOI[H‘lCCKOﬁ CUCTCMbI XHMHUYCCKUX
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3.5

JJIEMEHTOB JUIsl pa3BUTHS Hayku U npaktukd. J[.MI. MenneneeB — y4€HbId U
IPaXXIaHUH
Xumnueckass cBA3b. KoBalieHTHas (IOJsipHAsT M HENOJIAPHAsA)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

9 KVIACC

Kox

Crencub okucicHus. OKHCIMTEIBHOBOCCTAHOBUTCIBLHBIC pCaKkuu. Hpoueccm
OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

XUMUYeCKUM OKCIICPUMCHT. M3YUCHHUC O6p33HOB B€IICCTB MCETALZIOB H
HCMCTAJIJIOB, B3aHMOJICHCTBHE THAPOKCHUAAa HOHWHKAa € PacTBOpaMH KHUCIOT U
II.IGJ'IO“ICI’I, IMPOBEACHUE OIIBITOB, WIIIOCTPUPYIOIIUX HIPHUMEPBI OKHCIHUTCIBHO-

BOCCTAaHOBUTEJIBHBIX PeaKlnil (TOpEeHUE, peaKIuu Pa3I0KEHUs, COSTUHEHUS )

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

BemectBo n xumunueckas peakuus. [lopropenue

11

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKUX dnemMeHToB J[. M.
MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KaJIHs, KaJIbLMUSA M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM »3jeMeHTOB B llepnomnueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

1.3

CrtpoeHue BemiecTBa: BHUABI XMMHUYECKOM CBsI3U. THIBI KPUCTAJUIMYECKUX
pEelIE€TOK, 3aBUCUMOCTb CBOMCTB BEILLECTBA OT TUIIA KPUCTAIIINYECKON PEIIETKH U
BUJa XuMH4eckoi cBszu. Knmaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX
BEIIECTB (MEXAyHapoJIHasi M TpUBHANbHas). XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K  pa3IMYHbIM  KJIacCaM HEOPraHWYECKUX  COCAMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNUYCCKUX BCIICCTB

Knaccugukaius XuMHUYECKUX peakUuil M0 pa3inyHbIM MpU3HAKaM (110 YUCITy U
COCTaBYy Y4YacTBYIOLIUX B pEaKLIMM BEIIECTB, MO TemioBoMy 3¢dexTy, Mo
M3MEHEHUIO CTEMEeHEeN OKUCIIEHNS XUMUYECKUX 3JIEMEHTOB, IO 0OPaTUMOCTH, 110
YUYaCTHIO KaTau3aTopa). DK30- U SHIAOTEPMUUECKUE PEAKIIUU, TS PMOXUMHUYECKHIE

ypaBHeHUs. [IoHATHE O CKOPOCTH XUMUYECKOW peaKIuu

14

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakiusx. [lonsTtue o
TOMOTE€HHBIX U T'€TepOreHHBIX peakuusx. [loHATHE 0 XMMHUYECKOM PaBHOBECHUHU.
@akTophl, BIUAIOUIME HAa CKOPOCTh XUMHUYECKOW pEaKIUH U IOJOKEHUE

XUMHYCCKOI'0 paBHOBECHUS

33




1.5

1.6

1.7

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKkuuu, Z-)HGKTpOHHblﬁ 6aJ1ch
OKHCJIMTEIbHO-BOCCTAHOBUTENBLHON  peakuuu.  CocTaBieHHWE  ypaBHEHHM
OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKuHﬁ C HUCIIOJB30BaHHUEM MCTOHA

QJICKTPOHHOI'O OanaHca

Teopust 3ME€KTPONUTHYECKON IUCCOLUMALNU. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHus3m AUCCOLMALIMUA BELIECTB C PA3JIMUYHBIMU BUIAMHU
xummuuecko cBs3u. Ctenenb aucconuanuy. CuibHbIe U ciaadble SJIEKTPOIUTHI.
Peaknyn moHHOTO OOMEHA. YCNOBHS MPOTEKAHUs pPEaKIWi MOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HOHHBIE ypaBHEHMs peakuuil. CBoiCcTBa KHCIOT,
OCHOBaHMH ¥ COJEH B CBET€ MPEACTaBICHUH 00 3IEKTPOTUTHUECKOMN

Jucconanuu. KadgecTBeHHEIE pC€aKluu Ha HOHLI. Ilousarue o TUAPOJIU3C coJlieit

XUMHUYECKAN HKCIEPUMEHT: O3HAKOMIICHHE C MOJCISIMHU KPHCTAJUTHYESCKUX
PEIIETOK HEOPraHWYECKMX BEIIECTB — METAUIOB M HEMETauIoB (rpadura u
amMasa), CIOXHBIX BEIIECTB (XJOpWAa HATPHs); HCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHMHYECKOW pEaKkIuH OT BO3JCHCTBUS pa3IUYHBIX (HaKTOPOB;
UCCIIC/IOBaHUE  DJICKTPOIPOBOJHOCTH  PAacTBOPOB  BELIECTB,  Ipolecca
JMCCOIIMAIIMY  KUCJOT, IIeJoYed W coyiell  (BOSMOXKHO — HCIOJIB30BAaHHE
BUJICOMATEPHANIOB); IPOBEICHHUE OMBITOB, WUIFOCTPUPYIOIIUX MPU3HAKA
NPOTEKaHUS pPeaknuii MOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOJBI); OIBITOB, WLIFOCTPUPYIOMINX MPUMEPbl OKUCIHTEIbHO-
BOCCTAHOBUTENIbHBIX peakiuil (rOpeHHe, PeakiUH pa3ioXKeHHs, COeIUHEHUs);
pacno3HaBaHWE HEOPTAaHMYECKUX BEIIECTB C IMOMOIIBIO0 KaUE€CTBEHHBIX PEaKIHi

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramnsr u ux COCIUHCHUA

2.1

2.2

OO0mass  xapakTepucTUKa ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTeNeHN okucieHus. CTpoeHue u (pusnveckre cBOcTBa MPOCTHIX
BEIIECTB — TAJIOr€HOB. XWMHUUYECKHE CBOWCTBA Ha IIpUMeEpe XJiopa
(B3auMojielicTBUE C MeTajllaMd, HEMEeTa/llaMH, Iero4amu). XJIOPOBOAOPO.
ConsiHasg KUCIOTa, XUMUYECKHE CBOMCTBA, MOJTy4YeHUE, MpUMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOAA HAa OpPraHW3M uejoBeKa. BakHeline XIopuabl U HX

HaXO0’JICHUE B MIPUPOJIE

OO6mas xapakrepuctuka syeMeHTOB VIA-rpynmbel. OcoOE€HHOCTH CTpPOCHHS
aTOMOB, XapaKTepHBIC CTeTIeHNn OokuciieHus. CTpoeHne u (pu3muecKkue cBOHCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPONHbIE MOAU(PUKAIINN KUCIOPOAA
U cepbl. XuMHUeckue cpoiictBa cepbl. CepoBOAOPOI, CTpOeHHUE, PU3NYECKHE U

XMMHYECKHE CBOICTBA. OKCI/I,Z[BI CCPBbI KaK NPCACTABUTCIIN KUCJIOTHBIX OKCHIIOB.
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CepHast kucimoTa, (QuU3MYECKHe U XUMHYECKHE CBOWcTBa (00mue Kak
NpEICTaBUTENs Kjacca KHUCIOT W crenuduueckue). XUMHUYECKUE PEeaKIUH,
Jeallue B OCHOBE MPOMBIIIICHHOTO CI0co0a MOJTYYEeHHUS CEpHON KHCIIOTHI.
[Tpumenenue. Conu cepHOI KMCIOTHI, KAUeCTBEHHAs PEaklUs Ha CyJab(paT-HOH.
Haxoxnenue ceppl U €€ COCOUHEHUN B NpUpoae. XHMHUYECKOE 3arps3HEHUE
OKpY’Kalollel cpelbl COECIUHEHUSAMHU cepbl (KUCIOTHBIE IOXAU, 3arpsi3HEHHE

BO3JlyXa U BOZOEMOB), CIIOCOOBI €r0 MPEeA0TBPAILCHUS

2.3

OO6mas xapakrepuctuka 3igeMeHTOB VA-rpynnbel. OcoOE€HHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B IPUPOJE,
¢u3nueckue U XuMHUecKue cBorcTBa. KpyroBopoT a3ora B mpupoae. AMMHUAK,
ero (usnueckue M XMMHUYECKHE CBOWCTBA, NOJydeHHe U npumeHeHue. Comnu
aMMOHU, UX (1)I/I3I/I‘~I€CKI/IG U XUMHWYCCKUC CBOfICTBa, IMPUMCHCHUC. KauecTBennas
peaknys Ha MOHbI aMMOHUS. A30THas KUCIIOTa, €€ moilydeHue, pu3ndeckue U
XUMHYECKHE CBOMCTBa (0OImME Kak @pelICcTaBUTeNsd Kiacca KUCIOT U
cneunduyeckue). Vcnonab3oBaHWe HUTPATOB U COJEH aMMOHHUS B KayecTBe
MUHEPATIBHBIX YAOOpEeHUH. XUMHYECKOE 3arps3HEHHE OKpYXKAIoLIeHl cpeabl
COCMHEHUSMHU a30Ta (KUCIOTHBIE JOXIM, 3arpsi3HEHHE BO3/]yXa, IMOYBBI U

BOZI0OEMOB)

2.4

2.5

®ocdop, amnorponHsle Monupukaun Gocdopa, GusmUECKHe U XUMHUYECKHE
cBoiictBa. Oxcupn ¢ocdopa(V) u dochopHas kuciora, QuU3MYeCKHue U
XUMUYECKHE CBOWCTBa, mosydeHue. lcmonb3oBanue ¢ochaToB B KayecTBE

MHUHEpaJIbHBIX YA00peHHi

OOmast xapakrepuctuka syeMeHTOB |V A-rpynnbel. OcoOE€HHOCTH CTpOEHMS
aTOMOB, XapaKTePHBIC CTCIMICHH OKWCICHUS. YTIEpOJ, aJUIOTPOITHBIE
Moau(UKaIMK, pacHpoCTpaHEHUE B TMpHUpPOAE, (PHU3UYECKHEe U XUMUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yrieposaa B npupoe. OKCUAbI yriepoa, ux
dbusznyeckue M XUMHUYECKHE CBONCTBa, [EHCTBUE HA JKUBbIE OpPTraHU3MBEI,
MOJTy4eHUE W MPUMEHEHHE. DKOJIOTHUSCKHEe MPOOIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa(lV); rumore3a T1I006aNbHOTO TOTEIUICHUS KIUMAaTa; MapHUKOBBIMA
s dext. YrompHas KUCI0Ta U €€ CONMM, nX (PU3NUECKre U XUMHUECKHE CBOMCTRA,
noilyueHue © mnpuMeHeHune. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnons3oBanne KapOOHATOB B OBITY, MEAWIIMHE, POMBIIIICHHOCTH U CEITLCKOM

XO03SIUCTBE

2.6

HepBOHa'-IaJ'II)HI)Ie MOHATHSA 00 OPraHn4Y€CKUX BEIICCTBAX KAaK O COCAUMHCHUAX
yriaepoaa (MCTaH, OTaH, OJTHIJICH, AalUCTWJICH, 3TAaHOJI, TJIHULCPHH, YKCYCHas

kucyioTa). Ix cocraB u xumudeckoe ctpoenue. [loHaTre o OM0I0orn4ecKky BaXKHBIX
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2.7

BCIICCTBAX: IKHUPaAX, 6em<ax, YrJIeBOJAax — MW HUX POJIM B KHU3HU YCJIOBCKA.

MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCAMHEHUN

KpemHuuii, ero ¢pusnueckie 1 XUMUYECKHE CBOMCTBA, MOIYYCHUE U IIPUMECHEHUE.
Coenunaenus kpemHus B npuponae. OOmme mnpeacraBieHus 00 oOkcuae
kpeMmuamsi(1V) u kpemuueBor kuciore. CUIMKATHl, UX HCIIOIB30BAaHUE B OBITY,
MEAWIIMHE, TPOMBIIUICHHOCTH. BaxHeWe CTpouTeIbHbIE MaTepUAIIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. IIpobiembr OGe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCCHHGBHOfI KHU3HHU

2.8

XUMHYECKUH HKCIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBI; MPOBEACHHUE KAaYE€CTBEHHBIX pEaKLUUN Ha XJIOPHI-
WOHBI ¥ HAONIOZCHHWE TMPH3HAKOB MX MPOTEKAHUs; OIMBITH, OTPaKAIOIIHNE
¢u3nueckue 1 XMMUYECKHUE CBOWCTBA FaJIOT€HOB M UX COEIMHEHHH (BO3MOXKHO
UCTIOJIb30BaHUE BUCOMATEPHAIIOB); O3HAKOMIIEHHE C 0Opas3laMu XJIOPHIOB
(raloreHu10B); O3HAKOMJIEHHME C o0Opa3uamMu ceppl M €€ COeIUHEHHUSIMHU
(BO3MOKHO  HCIIOJIb30BAaHME BHUACOMATEPUAIOB); HAONIOJEHHE IMpolecca
o0yrJIMBaHUS caxapa IOJ JEeHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOIN KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBlIEHHON CEpHOW KHCJIOTHI, MPOBEICHUE
KayeCTBEHHOM peakuMu Ha CyiabpaT-uoH M HaONoJeHHe MpHU3HaKa eé
NPOTEKAHUS; O3HAKOMJICHHE ¢ (PU3WYECKHUMHU CBOMCTBAMH a30Ta, Gochopa u ux
COCMHEHUN (BO3MOXKHO MCIIOJIb30BAaHHE BUAEOMATEpPHUAIOB), o0Opa3Lnamu
a30THBIX U (HOChHOPHBIX yIOOPEHHI; MoNTydeHHe, coOupanre, paclio3HaBaHUe U
U3Y4YEHHE CBOWCTB aMMMAaKa; IPOBEJIECHUE KAuECTBEHHBIX pEaKkUUid Ha HOH
aMMOHMST M ¢ocaT-uOH U U3Y4YEHHE TMPU3HAKOB MX MPOTEKaHUs,
B3aMMO/IEIICTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIOTBHI C MeAbIO (BO3MOYXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUATIOB); H3YYEHHE MOJENeH KPUCTAIUIMUECKUX
pewméTok anmasa, rpaguta, QynaepeHa; 03HaKOMIIEHHE C IPOLIECCOM aACOPOIHH
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM MPOTHBOTa3a;
NoJy4eHue, cooupaHue, paclo3HaBaHUE U U3y4yeHHe CBOMCTB YITIEKUCIIOTO rasa;
IIPOBEJICHNE KaUECTBEHHbIX peakluii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUEHHUE
IPU3HAKOB HX MPOTEKAaHUs; O3HAKOMJIEHHWE C MPOAYKIUEH CHIMKaTHON
IIPOMBINIIEHHOCTH; PellIeHUe IKCIIEPUMEHTaIbHBIX 3ajau 1o TeMe «Baxuelnme

HEMCTAJJIBI U UX COCAUHCHU S

MeTamisl 1 uX COCIMHCHUA

3.1

OO0mas xapakTepucTHKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHHMH HUX
nonoxxkenuss B llepuoauyeckoid cucreme XuMHuecKux dnemeHToB [

MenpneneeBa u ctpoeHus: aToMmoB. CTpoeHUe MeTauioB. Metanyeckast CBA3b U
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3.2

METAIJIMYECKAsl ~ KPUCTAINIMYECKass  pEIETKa.  DJIEKTPOXMMHMUYECKUH  pAfl

HanpsHKEHUH METAILIIOB

Ouznyeckue U XUMHUYECKHE cBOMCTBAa MeTayuioB. OOmue crnocoObl MOTyYeHHs
MeTaymioB. [ToHSATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
Koppo3uu. CraBsl (cTajib, YyT'yH, JIOPATIOMUHUANA, OPOH3a) U UX MPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[lenouynsle MeTaybl: nonoxeHue B llepuoanueckoil cucreMe XUMHUYECKHUX
anemenToB J[.M. MenaeneeBa; crpoeHre UX aTOMOB; HaXOXKJICHHE B NPHPOJIE.
PuznyecKkue U XMMUUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUbl U
THIPOKCUABl HaTpuss W Kamus. IlpuMeHeHMe IIENOYHBIX METAVIOB U HUX

COEeIUHEHUI

3.4

[llenoyHno3eMeNbHbIE  METAUIBI MarHui W KaJbI[MWA:  TIOJIO)KCHUE B
[lepuoanueckoil cucteMe xuMmuueckux 3nemeHToB .M. Menaeneea; ctpoeHue
MX aTOMOB; HaxXxOXJEHHE B mpupojae. PU3MYECKHE U XHUMUYECKUE CBOMCTBA
MarHus v Kajablius. BakHelmme coequHeHns KaabIus (OKCHI, TUIPOKCH, COJIN).

JXKéctkocTh BOBI M CIIOCOOBI €€ YCTpaHeHHUS

3.5

AntomuHui: nonoxkenue B Ilepuoauueckoii cucreMe XMMUYECKUX neMeHToB J[..
MenneneeBa, CTpoeHME aToMa; HaxOoxXIeHue B mpupoae. Pusnueckue u
XMMHYECKHE CBOMCTBA AFOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUAPOKCHIA

AJIFOMUHUA

3.6

3.7

Kene3o: nonoxenue B [leproguueckoil cucremMe XuMuueckux sneMentos JI.M.
MenpeneeBa; cTpoeHHE aTOMa; HaxoXAeHue B mpupoje. Pusmdeckue Hu
XUMHUYECKHe cBoMcTBa jxene3za. Okcunbl, Tuapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBo¥cTBa U OMTyuYeHUE

XUMHUUECKUH 3KCIIEPUMEHT: O3HAKOMIJIEHHE C 00pa3laMi METaJlJIOB U CIIABOB,
X (pU3HYECKMMH CBOWCTBAMH; HM3y4YCHHE pE3YJIBTaTOB KOPPO3HH METAIIOB
(BO3MO’KHO MCITOJIb30BaHME BUEOMATEPHATIOB), 0COOEHHOCTEH B3auMoiecTBUS
OKCHJIa KalblUsg W HAaTpus C BOAOH  (BO3MOXKHO  HCITOJIb30BaHUE
BUJIEOMATEPHAJIOB); UCCIIEOBAaHNE CBOMCTB >KECTKOM BOJBI; MpOLIECCa TOPEHUS
XKeJe3a B KUCIopoe (BO3MOYXKHO MCIOIb30BAaHNE BHCOMATEPHAIIOB); TIPH3HAKOB
NPOTEKaHHUs KAYECTBEHHBIX PEaKIUil Ha MOHbBI (MarHus, KaubLus, allOMUHUS,
nuHka, xeneza(ll) u xeneza(lll), menu(ll); HaOnaroneHNe U onMcaHue MPOLIECCOB
OKpaIllMBaHUS IUJJAMEHH HWOHAMHU HATpus, Kaius M Kajdblusg (BO3MOXKHO
UCTIOI30BaHUE BHJCOMATEpPHAIIOB); HCCIeNOBaHHEe aM(OTEpHBIX CBOICTB
THJIPOKCUA aIOMUHMS M THUIAPOKCHJA LIMHKA; PELICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHene MeTaJuibl 1 UX COEIUHEHUS)

37




XuUMHS U OKpYXKarolas cpena

4.1

4.2

HoBeie Marepuansl U TeXHOJOrMU. BemecrBa u Marepuaibl B OBCEIHEBHOM
J)KU3HU 4esoBeKa. XUMHUS U 370poBbe. be3omacHoe MCIob30BaHUE BEIIECTB U
XUMHUYECKHX peaknuid B ObiTy. [lepBas moMoImb Npu XUMHYECKUX OXKOTAX H

OTpaBJICHUAX

OCHOBBI 9KOJIOrMYECKON I'PaMOTHOCTH. XMMHUYECKOE 3arpA3HEHUE OKPYKAIOIEH
cpeast IIJIK. Ponp xumuu B pemieHHH SKOJIOTHYECKUX mpodieM. Ilpupoansie
UCTOYHUKU YIJIEBOJOPOJOB (yrojib, HNPUPOAHBIA Tra3, HE(QTh), MPOAYKTHl HX

nepepabdoTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMHUYECKUH IKCIEPUMEHT: M3ydeHHEe 0Opa3oB MAaTEepHajoB (CTEKJIO, CIUIABBI

METaJIJIOB, MOJIMMEPHBIE MaTePUAIIbI)
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IMPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI OCHOBHOI'O OBHIET'O OBPA3OBAHM

Koxa
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

1

11

1.2

[Ipencrapnenue:

0 II03HABAEMOCTH SBIICHHI IIpupoanl, ITOHUMAHHC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHUA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMEHHOIO 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX IIO3HAHHA, B TOM YHUCIIC IKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HCCICAOBAHUA BCHICCTB W  U3YUCHUA
XUMHNYCCKHX peaxunﬁ; YMCHHE UCITIOJIB30BATh MOJACIN JJIsL 00BACHEHHS

CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 chepax mpodeccnoHaTbHON AEATENBHOCTH, CBI3aHHBIX C XUMHEU U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMHU HA JOCTHKEHUSX
XUMHUYECKOM HayKH, 4TO IO3BOJIMT OOYyYarolmMMCsS paccMaTpUBaTh
XMMUIO Kak cepy cBoeil Oyayieit mpopeccuoHanIbHON 1eATeNbHOCTH
U clleNaTh OCO3HAHHBIN BHIOOP XUMUM KaK MPOPUIBHOTO MPeaMeTa IpH

nepexo/ie Ha YpOBEHb CPETHET0 00IIero 00pa3oBaHus

Bnanenne cuctemMoll XHMHUYECKHX 3HAHUM U YMCHHUC IIPUMCHSATDH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEHIIME XUMHUYECKHE TIOHATHUS: XMMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOXKHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOAHAsI CMECh, OTHOCUTENIBHBIE aTOMHAsl U MOJIEKYJISIPHAS MacChl,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca, MOJIIPHBIA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBaHHE, COJb (CpemHss), XMMHYECKas peakius,
pEaKIMU COEIMHEHUs], pPeaKUUu pPa3JIoKEHHs, peaklUuu 3aMelleHus,
peakiuy 0OMeHa, TeII0BOH 3 (PEKT peakIiy, K30~ K SHIOTEPMHUECKHE
peakluy, pacTBOp, MaccoBas JOJI1I XHUMHUYECKOTO JJIeMEHTa B
COEIMHEHUH, MacCcoBasi J10JI1 M MPOLIEHTHAs! KOHLEHTpAlMsl BEIIECTBA B

pacTBope, SAPO aToMa, SJICKTPOHHBIA CIIOM aToMa, aTOMHAasi OpOUTAIIb,
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2.2

2.3

pajanyc aTroMa, BaJICHTHOCTb, CTENEHb OKHUCIICHHUS, XMMHUYECKas CBS3b,
ANEKTPOOTPUIIATENBHOCTb, MOJISIPHAS U HEMOJSIpPHAsE KOBAJICHTHAs CBSI3b,
WOHHAsl CBA3b, METAUINYECKAs CBfA3b, KPHUCTAUIMYECKAs PEIIETKA
(aroMHasi, WOHHAs, METAIMYECKas, MOJICKYJISpHAas), WOH, KaTHOH,
AHUOH, JIEKTPOJIUT U HEAIEKTPOIIUT, JIEKTPOIUTUUECKAS JUCCOLUALSA,
peaKiMu  HMOHHOTO  OOMEHAa, OKHCIIUTEIhHO-BOCCTAHOBUTEIHHBIC
pEaKLMK, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHHUE,
JIEKTPOJIN3, XHMHUYECKOE paBHOBecHE, OOpaTHMMble W HEOOpaTUMBbIC
peakIu, CKOPOCTh XUMUYECKOM peakuu, katanuzarop, [IJIK, koppo3us
METAaJIJI0B, CILUIaBEI

OCHOBOIIOJIArarolue 3aKOHbl XUMHUM: 3aKOH COXPAHEHHS MAaccChl,
nepuoanyeckuii 3akoH /.M. MeneneeBa, 3aKOH MOCTOSHCTBA COCTABA,
3aKOH ABOTaJIpO

TEOpUHU XHUMHH: aTOMHO-MOJIEKYJISIpHAs Teopus, Teopust

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHHUE MPAaBUIIBHO MCIOJIb30BaTh U3yYEHHBIE BEIIECTBA U MATEPUATIBI
(B TOM ymcClie MUHEpaTbHbIE YIOOPEHHSI, METAILIbI M CIIJIABBL, TPOAYKTHI
nepepabOTKU  MPUPOJIHBIX  HUCTOYHMKOB  YIJIEBOJOPOJOB  (YIid,
NPUPOAHOTO ra3za, HedpTu) B OBITY, CEJIBCKOM XO3SiCTBE, Ha
MPOM3BOJICTBE U MOHMMAaHHUE 3HAUYEHUS KUPOB, OCIIKOB, YTIEBOIOB IS
OpraHuM3Ma 4YeJOBEKa; YMEHHE IMPOTHO3MPOBATH BIIMSHUE BEIIECTB U

XUMHUYCCKUX IIPOLCCCOB Ha OPraHu3M YCJIOBCKA M OKPYXAIOOIYHO

MPUPOJIHYIO CPEY

3.2

3.3

3.4

YMEHHE HUHTErPUPOBaTh XUMHUUYECKHE 3HAHUS CO 3HAHUSIMH JAPYTUX
y4eOHBIX IPEMETOB

HaJINYME OMbITa PAOOTHI C PA3TUYHBIMUA UCTOYHUKAMHU HH(DOPMAIUH 110
XUMUM (Hay4dHass W HAay4YHO-TIONYJIIpHAs JIUTEparypa, CJIoBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

yMeHue OOBEKTHBHO OILIEHMBaTh HH(POPMAIIMIO O BEIIECTBaX, HX
MPEBpALICHUSIX U TPAKTUYECKOM MPUMEHEHUU U YMEHUE HCII0Ib30BaTh
e€ JUIs pelleHns: y4eOHO-T03HaBaTeIbHbIX 3314

Brnanenne ocHOBaMU MOHATUIHOTO anmnapara ¥ CUMBOJIMYECKOTO A3bIKA

XUMHUM A7 cocTaBlieHuss (OpMysn HEOpPraHM4YeCKHUX BEILEeCTB,
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YpaBHEHUN  XMMHMYECKMX  pPEaKUUH; OCHOBAMH  XMMHYECKOM
HomeHknatypsl (IUPAC u TpuBHanbHOIN)

YMeHue OOBACHATH CBSA3b MOJIOKEHHS DJIEMEHTA B HCpHOI{H‘ICCKOﬁ

CUCTECMC C YHUCIIOBBIMHU  XAPAKTCPUCTUKAMU  CTPOCHUA aATOMOB

5 XUMHUYECKHX 3JICMCHTOB (COCTaB MW 3apsja sjapa, oOImee 4YHCIIo
AJIGKTPOHOB), paCHpECIICHUEM JJCKTPOHOB IO HSHEPreTHYCCKHM
YPOBHSAM aTOMOB IIEPBBIX TPEX MEPHOOB, KATUSI M KAJIbIIHS
[IpencraBieHre O MEPUOINICCKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIIEMEHTOB (paJMyC aToMa, AJICKTPOOTPHUIATEIBLHOCTH), TMPOCTHIX H
6 CIIOXHBIX BCIIECTB OT IIOJIOKCHUS JJIEMEHTOB B Ilepmoanyeckoii
cucteme (B MaJbIX NIEPUOIaX U TTIABHBIX MOJATPYIIAX) U 3JEKTPOHHOTO
CTPOCHHS aToMa
7 YMmenue kinaccuuuupoBarth:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOpraHUYEeCKUe BElIeCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTEINEHb OKHCIICHUS XHMHYECKUX JJICMCHTOB, 3apsij
' HoHa
8.2 BUJ, XMMHYECKOW CBS3M U THI KPUCTAIUYECKOW CTPYKTYpPHl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHune xapakTepru3oBath (U3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTHIX BEUIECTB (KUCIOPOJ, 030H, BOAOPO/, TpaduT, aiMas, KpeMHUH,
9.1 azot, (Qocdop, cepa, xyiop, HATpHIl, Kaauid, MarHud, KaJbIUH,
AJIOMUHUM, JKeJe30)
CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOIOPO/I, CEPOBOAOPOI, OKCUIBI M TUAPOKCHABI MeTaiuioB |-11A
9.9 rpynn, amomunusg, meau (ll), nmuka, xemeza (Il u 1ll), oxcums

yraepoaa (Il u 1V), kpemuus (1V), azora u pocdopa (111 u V), cepsr (IV
u VI), cepHucras, cepHasi, a30TUCTas, a30THas1, pochopHasi, yroibHasi,

KpEeMHUEBasi KUCIO0Ta U X COJIH)
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MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH

OT UX COCTaBa U CTPOCHH, IPUMCHCHUC BCIICCTB B 3aBUCUMOCTHU OT UX

93 CBOWCTB, BO3MOXXHOCTh MPOTCKAHHS XWUMHYECKHUX IPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX
10 YMeHHE COCTaBISITh MOJIEKYJISIPHBIC M HOHHBIC YPABHCHHS pEaKIuil, B
TOM YHCIIE:
10.1 peakuuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINi
10.3 WUTIOCTPUPYIOIIMX XUMHUYECKUE CBOMCTBA U3YYCHHBIX KIIACCOB (TPYII)
' HEOPTraHWYECKHUX BEIECTB
104 MOATBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BBIYUCISTH (MIPOBOUTH PACUETHI):
111 OTHOCHUTCIIGHYI0 MOJICKYJSIPHYI0O W MOJIIPHYKO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B pacCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpPaBHEHHUSM XUMHUYECKHX pEaKIMi U HaXOAUTh KOJIHYECTBO
' BEIeCTBa, 00BEM M MacCy pEearceHTOB WIH ITPOYKTOB PEAKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMH HAY4YHOTO MO3HAHUS (HaOJII0eHNEe, U3MEPEHUE,
121 OKCIIEPUMEHT, MOJICITHPOBAHKE) TIPU U3YUICHUH BEIIECTB U XUMHUCCKUX
' SABIICHUH; yMeHHe cHOPMYIUPOBATh MPOOIEMy U MPEITIOKUTh MYyTH €€
perreHus
199 6e3omacHO pabOThl C XUMHUYECKUMH BEIIECTBAMU, XHUMHUYECKOU
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
npaBuJiaMu 06€30MacHOro 0OpalleHus C BEIECTBAMU, UCIIOIb3yEeMbIMH
B TIOBCEIHEBHOM JKM3HHM, MTPABHJIAMHU TIOBEJICHUS B IEJIAX COCPEKCHUS
123 3I0pPOBbSI M OKpYKalOlIel MPUPOTHONM Cpelbl; MOHUMaHHE Bpeaa
' (omacHOCTH) BO3JICWCTBUS Ha JKHUBBIE OPraHU3MBI OIPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIEHUS M TPEIOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYecKWX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBICHHUS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:
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131

HU3YUCHHUC U OIMUCAHUC (I)I/ISI/IHCCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC C
(1)I/I3I/I‘ICCKI/IMI/I U XUMHUYCCKHUMU SABJICHUAMM, OIIBITHI, HJUIFIOCTPUPYIOIIHEC

IIPU3HAKYU IIPOTEKAHUSA XUMUYECKUX PEaKIUI

13.2

U3y4eHHe CIIOCO00B pa3eieHus cMecel

13.3

MI0JIy4YE€HUE KUCIIOPO/Ia U N3YYEHHE €r0 CBOWCTB; MOJIYYEHHE BOJOPOIa
Y U3y4EHUE €T0 CBOICTB; MOJIYYEHHE YIIIEKUCIIOro T'a3a U U3yuYeHue ero

CBOICTB; MMOJyYEHUE aMMHAKa U U3YYEHUE €r0 CBOKCTB

13.4

135

13.6

13.7

IIPUTOTOBJICHUE PACTBOPOB C  OIPEACIEHHOM MAacCOBOM  J10Jei

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
denondTanenHa) s ONpPEAETICHUS XapakTepa Cpelbsl B PacTBOPAX

KHCJIOT U menoqeﬁ

MCCJIEJOBaHHE U OMMCAHNUE CBOWCTB HEOPIaHMUECKUX BEILIECTB Pa3InYHbIX
KJIaCCOB; M3y4YEHHE B3aMMOEHCTBHUS KUCIOT C METaUIaMH, OKCHJIAMU
METAJJIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;
[OJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI; BBITECHEHHE OJHOTO MeTaslia
JpyTUM M3 pacTBOpa COJIM; MCCIIEJOBaHUE aM(OTEPHBIX CBOMCTB

THAPOKCHUI0B aJIFOMUHUS U IIHHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3aJda4 II0 TCMaM: «OCHOBHEBIE KJIaCCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/I‘I€CKa$I JUCCOLIH AU,
«Baknenie HeMeTaIUIbl U UX COCIUHCHUA, «BaxkHelime MeTalibl 1

HUX COCAUHCHUS

13.8

14

141

XUMHYECKHUE HKCIIEPUMEHTHI, WILTIOCTPUPYIOTINE MPU3HAKH
NPOTEKaHUs pPeaKkUUi HMOHHOTO OOMEHa; KaueCTBEHHbIC pEakIMH Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOpPaxX HOHBI XJIOPHUI-, OPOMUI-,
uoaua-, cynbdar-, pocdar-, kapOOHAT-, CUIMKAT-AHUOHBI, THJIPOKCHUI-
WOHBI, KATUOHBI AMMOHUS, MarHusl, KaJbIusl, AIFOMUHUS, Jkene3a (2+) u

xkenesa (3+), meau (2-+), IMHKA
Ymenue:

NpEACTAaBIATL PE3YJIbTAThl OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/III U BBIABJIAITD OMIITMPUYCCKHUC

3aKOHOMCPHOCTHU

14.2

YCTaHABJIIMBATH CBA3U MCXKY PCaIbHO Ha6J'HO)IaeMI)IMI/I XUMHUYCCKUMH
SABJICHUSAMHU U MpOoLECCaMH, TPOUCXOAAIINMU B MAaKpO- U MUKPOMUPC,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB
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IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa
1

11

1.2

1.3

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

[TepBoHavYaIbHBIC XUMUYECKUE TTOHSATHUS
YucTteie BemecTBa u cMecu. CriocoOBI pasziesieHus: cMecei

ATOMEI " MOJICKYIJIBI. Xumuueckue dj1eMeHThl. CHMBOJIBI XMMHUYECKHUX 3JIEMEHTOB.

HpOCTBIe " CJIIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHUUYECKHX dJIeMeHTOB. CTeIleHb

OKHCJICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BC€IICCTB. OrHocuTeNnbHas AaTroMHas Macca.
OTHOcHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas 707151 XMMHUUYECKOTro 3JIeMEHTa B

COCINHCHNU

1.5

1.6

KonunuectBo BemectBa. Monb. Momsipuas Macca. MomsipHblid 00BEM Tra3oB.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
du3nuecKre 1 XUMUYECKUE SIBJICHUS. XUMHUYECKasl peaklus U €€ NpU3HaKU. 3aKOH

COXPAaHCHUSA MaCChl BCIICCTB. XUMUYECKHUE YpaBHCHUA

Ilepuonuueckuii 3akoH u [lepuoanyeckas cucreMa XuMHYECKUX 3itemMeHToB [[. 1.

MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. Ileproanueckas cucrema xuMu4yeckux snemeHTos [[.1.
Menpeneesa. Ilepuonsl u rpynmnel. OU3HYECKUN CMBICT MOPSAIKOBOIO HOMEpA,

HOMCPOB II€pHoaa U I'pyHIibl 5JICMEHTA

2.2

Crpoenne atomoB. CoctaB aroMmHbIX siep. M3orombl. DnexTpoHsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aTOMOB HepBbIX 20 XUMHUYECKHUX DJIEMEHTOB

[Tepnonnueckoit cucremst J1.M1. MeHnneneena

2.3

3.1

3aKOHOM€pHOCTI/I B M3MCHCHUM CBOMCTB XMMHYCCKHX DJICMCHTOB MEPBBIX TpCX
NnepuoaoB, KaJinusd, KaJlblIHA (paz[I/cha aTOMOB, 3JICKTPOOTPULATCIILHOCTH,
METANIMYCCKUX U HEMETATIIIMYCCKUX CBOI>'ICTB) n ux COG}II/IHeHI/Iﬁ B COOTBETCTBHUH

C TOJIOKEHUEM dJIeMEeHTOB B [leproandeckoit cucreMe U CTpPOSHHEM WX aTOMOB
Crpoenue BeniecTBa

Xumudeckasi CBsi3b. KoBaneHTHass (MONSpHAsT W HEMOJSIPHASs))  CBA3b.
DNEeKTPOOTPULIATETBHOCTh ~ XMUMHUYECKHUX  DJIEMEHTOB. Nonnas  cBA3b.

Merannuueckas CBSI3b
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Tunbel KpuUCTAJUIMUECKUX PEIIETOK (aTOMHasl, WOHHAs, MeETaJUIM4ecKas),

3.2 3aBHCHMOCTh CBOWCTB BEIIECTBA OT TUINA KPUCTAUIMYECKOW PEIIETKH M BHIA
XMMHYECKOH CBSI3U
4 Baxwneiine mnpencraBUTeIM HEOPraHWUYECKMX BellecTB. Hemeramnsl U HX
coeuHEeHHs. MeTaibl U UX COeAMHEHUS
Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHHM: OKCHIOB
(coneobOpasyrolue: OCHOBHBIC, KUCIOTHBIE, aM()OTEPHBIC) U HECOIEOOpa3yIOIIHe;
4.1 OCHOBaHMI (ménoun u HEpPacCTBOPUMBIC OCHOBaHUS); KHCJIOT
(xucnmopoacoepkame 1 0eCKUCIOPOAHbIE, OJHOOCHOBHBIE I MHOTOOCHOBHEIE);
coJiel (CpeTHUX 1 KHUCIIBIX )
42 Ouznyecknue 1 XUMUYECKUE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIIOB: BOJOPO/A,
' XJIopa, KUCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
®u3nyeckue M XHUMHUYECKHME CBOWCTBA MPOCTHIX BELIECTB-METAJIOB: JIMTHS,
4.3 HATpUsL, KaJusl, MarHusl U KaJbIlHs, ATFOMUHUS, Kele3a. DIEKTPOXUMUYECKHUH psijl
HaIpsHKEHNUN METaJUIOB
44 Ou3nyeckue U XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHUN HEMETaJlIOB:
' XJIOPOBOIOPO/ia, CEPOBOAOPO/IA, AMMHUAKa
dusnyeckne M XMMHYECKHE CBOWCTBA OKCHIOB HemerayuioB: cepbl (1V, VI),
4.5 asora(ll, 1V, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuus(lV). Tonyuenue
OKCHJIOB HEMETAJIIOB
46 Xumnueckue cBorcTBa okcunoB: MeTauioB |A-IIIA rpymn, nmuka, megu(ll) u
. xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XUMHUYECKHE CBOMCTBA OCHOBAaHUI M aM(OTEpPHBIX THMIPOKCUIOB (Ha MpHUMeEpe
4.7 THJIPOKCHJIOB allFOMUHUS, JKene3a, uHKa). [lonydyenne ocHoBaHuil n aM(pOTEpHBIX
TUIPOKCHIOB
OOme XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEpOBOAOPOAHOI,
48 CEpPHHUCTOM, CEpPHOM, a30THOH, (PocPopHOM, KpPeMHHEBOH, yroiabHOH. OcoObie
' XMMHYECKHE CBOWCTBA KOHLIEHTPUPOBAaHHONW CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucimot
4.9 OO0mre XuUMUYECKUE CBOMCTBA cpeHuX coneid. [Tomyuenue comeit
410 [Tonyyenue, coOupaHue, pacro3HaBaHHE BOJIOPOJA, KHUCIOPOJAa, aMMHaKa,
' YTJIIEKUCIIOTo ra3a B JlabopaTopuu
411 [Tonydyenne ammuaka, CepHOM M a30THOM KHCIOT B IPOMBINUIEHHOCTH. OO0miue
' CMOCOOBI OTYYEHHUSI METAJIIOB
4.12 I'enernueckas cBsA3b MEXAY KJacCaMHU HEOPTraHUYECKUX COECIUHEHUN
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XUMHYECKUE PEAKIUU

5.1

Knaccuukanuss XMMUYECKUX PeaKUUi MO pa3iu4HbIM MpPU3HAKAM: MO YHUCITY U
COCTaBY YYaCTBYIOIIMX B pEaKIMH BELIECTB, IO TEIIOBOMY 3(deKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMUYECKUX YJIEMCHTOB

5.2

5.3

5.4

TennoBoit 3¢ hexT XUMHUUECKON peaklIui, TEPMOXUMHUYECKUE YPAaBHEHUS. DK30- U

SHIOTEPMHUUECKHUE peakuU. TepMoXuMHuyeckue ypaBHeHUs
OKUCINTEIBHOBOCCTAHOBUTENbHBIE peakiiu. OKUCINUTENN U BOCCTAHOBUTEIM.
[Iporiecchl  OKHMCIEHMS M BOCCTAHOBICHHS.  OJEKTPOHHBIA  OaylaHC
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEaKLIUU

Teopus snexrponuTudeckoil qucconuranuu. Katnonsl, aHMOHBL. DNEKTPOIUTHI U

HEOJICKTPOJIUTHI. CunbHbIe U c1adbie OJICKTPOJIUTHI. CrerncHb Jucconmuanumn

5.5

Peakuuu noHHOIO obMeHa. YcioBus IIPOTCKAaHUA peaKuHﬁ HOHHOT'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMM

XHMHMS ¥ OKpYXKarolas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKU3HM 4YelOBEKa. be3omacHoe
HCIOJIb30BaHUE BELIECTB U XUMUUYECKUX peakiuil B jaboparopuu u ObITy. [lepBas

IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpeibl (KUCIOTHBIE JOK/IH, 3arpA3HEHNE
MOYBHI, BO3AYyXa M BOJOEMOB), crmocoObl ero mpenorBpamienus l[lpenenvHas
nomyctumasi koHueHntpanus BemiectB  (IIJIK). Ponp xumum B pemeHun
AKOJIOTMUECKUX TMpolieM. YculeHne MmapHUKoBoro »s¢dekra, paspylieHue

O30HOBOI'O CJIOA

6.3

[Ipumenenue cepwl, azota, docdopa, yriepoaa, KpeMHUS U UX COCTUHEHUU B
ObITY, MEIUIIMHE, NPOMBIIUIEHHOCTH M CelIbCKOM Xo3sicTBe. IIpumeHenue
METAJJIOB M CIUIaBOB (CTaib, YYyTyH, AIOPaIlOMUHUMN, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coeAuHeHuil. [loHsATHe 0 KOppO3UM METayioB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble HMCTOYHHMKHM YTJIEBOAOPOAOB (Yroib, NPUPOIHBIA Tra3, HeDTH),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

7.1

HepBOHa'-IaJ'II)HI)Ie MOHATHSA 00 OPraHMv4CCKHUX BCHICCTBAX KaK O COCAUWHCHHAX
yrjaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTHUJICH, 3TAHOJI, ITIMICPUH, YKCYCHAsA KI/ICJ'IOTa).
IloHaTre 0 OMOJOrHYECKH Ba’KHBIX BCHICCTBAX: XXUPaAX, 6em<ax, Yri€Boaax — U UxX
POJIHM B ) KU3HU YCIIOBCKA

PacuéTsr:

10 (bopMleaM XUMHYECKHX COCIUHEHUM
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7.2

Macchl (MacCOBOM) IOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHHUAM
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