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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1Mo XMMHU Ha YpOBHE OCHOBHOTO 00IEro oOpa3oBaHHUsI COCTABJIECHA HA OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOEHHsSI OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl OCHOBHOI'O OOILEro
oOpaszoBanus, mpenactasieHHbIXx B @I'OC OOO, a Ttakxke Ha OcHOBe (enepanbHOil paboueit
IpOrpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLEMIMU IPENnojaBaHus yueOHOro mpeamera «XUMHUsS» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit @enepanui.

[IporpamMa 1o XuMuM AaéT MPEICTABICHME O LeNAX, OOIed cTparerun oOydeHus,
BOCIIMTAHUS M pa3BUTUS OOy4arOIMXCA CpEACTBAMM Y4e€OHOro IIpeaMeTa, YCTaHABIUBAET
o0s13aTesIbHOE MPEIMETHOE COJAEp)KaHUe, IMpeIycMaTpUBaeT paclpeieieHue ero Io KiaccaM M
CTPYKTYpUPOBAaHUE IO pa3zesiaM M TeMaM MporpamMmbl 10 XMMHH, ONPEAEISAET KOJUUECTBEHHbBIE U
KAYECTBCHHBIC XaPAKTCPUCTUKU COJEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBAaTEIbHOCTh H3YYCHMS
XUMHUHM C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKM yuyeOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEN 00y4aroIuxcs, ONpeAessieT BO3MOKHOCTH IpeAMeTa sl pealn3aluu
TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTpaMMbl Ha YPOBHE
OCHOBHOTI'0O 00111ero 00pa3oBaHusl, a TAKKe TPeOOBAaHUI K pe3yiabTaTaM 00y4eHHs XMMUU Ha YPOBHE
Hened HM3ydeHMsl MpeAMEeTa U OCHOBHBIX BHJIOB y4€OHO-IIO3HABATENbHOM JESITEIbHOCTU
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMHH CIY)KUT OCHOBOH Ui (hOpMUPOBAHHS MHUPOBO33PECHHUSI O00YYArOIIETOCs, €ro
IpPEJCTaBICHUN O MaTepHaIbHOM €IMHCTBE MHUPA, BXXHYIO POJIb UIPaloT (popMupyemble XUMUeEH
IIPEJICTABICHUSI O B3aMMOIIPEBPALLICHUSIX SHEPIMU M 00 3BOJIIOLMHU BEIIECTB B MPUPOJE, O MYTIX
pelieHuss  00aJdbHBIX  MPOOJEM  YCTOMYMBOIO  pa3BUTHS  4YeJOBEYECTBA —  CBIPHEBOM,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOMKHOCTEH Ul CaMOpa3BUTHUSI U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001eil U (PYyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUpPOBAHUE MBIIIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 0O0ydarommxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOH  JEATENIbHOCTH,  OKCIHEPUMEHTAJIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B IIOBCEJHEBHOM JKM3HHM, Tak U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMMT CO CHENU(PUKON HaydHOTO MBIIIICHHS, 3aKIa/IbIBAET OCHOBHI 1IEJIOCTHOTO B3IUIAa
Ha €JMHCTBO NPUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocOOCTBYeT (hOPMUPOBAHHIO LIEHHOCTHOTO OTHOILEHHS K €CTECTBEHHO-HAYUYHBIM 3HAHHSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOrMYECKOe 00pa3oBaHHe 00y4arOIINXCsl.

JlanHbple HampaBieHMs B OOYyYEeHMHM XUMHM OOECIEYMBAIOTCS CHEUU(UKON coaepx aHus
yueOHOro mpenMeTa, KOTOPbI SBISETCS MeNaroruueckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30Boi
HayK{ XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHHE
00y4aromyUMHUCS CHUCTEMBl MEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPraHMYECKOW XMMHUHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPraHUYEeCKOW XUMUH.

CrpykTypa coiepxaHHUs HpPOTrpaMMbl MO XHUMHUHM C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona k e€ mizydeHuro. CoJep’kaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATHH O XHUMHYECKOM
HJIEMEHTE U BEIECTBE M CUCTEMbI MOHATHI 0 XUMHUYeCcKO# peakiuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUIY IOCIEI0BATEIBHOIO Pa3BUTH 3HAHUNM HAa OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XMMUYECKOU CBSI3H;

— MPECTaBICHUH 00 AIEKTPOIUTUIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA pAcCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKH IIOJYYECHHBIX M
OCMBICJTICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEAOBATENFHO OT OJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
(GyHKINU OOBACHEHMS M IMPOTHO3UPOBAHMS CBOWCTB, CTPOECHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3yYaeMbIX BEILECTB.



OcBoeHue mporpaMMbl IO XHUMHH CIIOCOOCTBYeT (DOPMHPOBAHUIO TPEACTABICHUS O
XMMHYECKOM COCTaBIISIIOIIECH HAyYHOHM KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAay4yHOMY 3HaHMIO U METOJaM II03HaHUA B Hayke. M3ydeHue xumuu
MPOUCXOUT C MPUBJICUYCHUEM 3HAHUIN U3 paHee M3YUYCHHBIX y4eOHBIX MpeaMeToB: «OKpyKarolmui
Mup», «buonorus. 5-7 knacceb» u «®Pu3nka. 7 Kiaacey.

[Ipu mM3ydyeHUH XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHHI OCHOB XMMHUYECKOW HAYKH KakK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOMN I€ATEIbHOCTH YEJIOBEKAa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (HOpPMHUPOBAHHUU
CHCTEMBbl XHMHUYECKHUX 3HAHUH — BaXHEHIMX (DAaKTOB, MOHATUH, 3aKOHOB M TEOPETHYECKHX
MOJIO)KEHUH, JOCTYNMHBIX 00O00IIEHUII MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKu, B
IPUOOIIEHNN K HAy4YHBIM METOJaM IO3HAHUS IPU M3YyYEHHM BEIIECTB U XMMHUYECKUX pEaklui, B
bopMUPOBAaHUM W PA3BUTHHM [IO3HABATEIbHBIX YMEHUH M HMX NPUMEHEHUU B Yy4eOHO-
MIO3HABATENILHOM M Y4eOHO-HCCIEeI0BATENbCKON JESATEIbHOCTH, OCBOCHHH IPaBMJI OE€3011acHOTO
oOpallieHus ¢ BElIeCTBaMU B MTOBCEIHEBHOM JKU3HH.

[lpy wm3yyeHHMM XMMHHM Ha YPOBHE OCHOBHOTO 0Omiero oOpa3oBaHWs Ba)KHOE 3HAYCHHE
NpPUOOpPEH TaKKe LeH, KaK:

— (opMupOBaHHE HMHTEIUICKTYAIbHO DPAa3BUTOH JIMYHOCTH, TOTOBOHW K CamMoOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHUIO PELICHU, CTIOCOOHON aanTUPOBAaThCA K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOY4YeHHS Ha CHCTEeMAaTH4YeCKOoe MpHOOIIeHHe oO0ydaroumxes K
CaMOCTOSITENIbHOM MO3HABATEIbHONU JNEATEIIbHOCTH, HAYYHBIM METO/IaM IMO3HaHUs, (OPMUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— ofecriedyeHne YCIOBHH, CIOCOOCTBYIOIIMX TMPUOOPETEHHIO OOYYAIOUIMMHUCS — OTBITA
pa3HOOOpa3HON NeATeNbHOCTH, MO3HAHUS W CAMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBHOCTH;

— (opmupoBaHue 0o0LIEH (YHKIHMOHATIBHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHclie YMEHUN OOBSCHATH U OLICHUBATh SBJICHUS OKPYXKAIOLIEr0 MUpa, UCIOJb3YS 3HAHUS U OIIBIT,
MOJy4YEeHHbIE IPU U3YUYEHUH XUMHHU, IPUMEHSTh UX IPU PelIeHnu Mpo0seM B MOBCEIHEBHOM KU3HU
U TPYJIOBOM J€STENILHOCTH;

— (opMupoBanue y oOydaromuxcs T'YMaHUCTHUECKUX OTHOLICHWH, MOHMMAHUS LIEHHOCTH
XUMHUYECKMX 3HAHUU U1 BBIPAaOOTKH 3KOJOTHMYECKH IeJIeCO00pa3HOro MOBENEHUs B OBITY H
TPYZAOBOM JEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3/0pOBbS M OKPYKAIOLIEH NPUPOAHON
Cpelibl;

— pa3BUTHE MOTHBALMU K 00y4EHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHUSI OOII€UEI0BEYECKUX [IEHHOCTEHN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Ipoduis u
HaNpaBJIEHHOCTH JTaIbHEHIIIEro 00y4YeHusl.

OO61iee 4McIO YacoB, OTBENEHHBIX JI U3yYEHUS XMMHHM Ha yYpOBHE OCHOBHOI'O OOLIETro
oOpa3oBanus, coctaBiser 136 gacoB: B 8 kimacce — 68 vacoB (2 waca B Hezento), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHauYaJbHbIE XUMHYECKHE TTOHATHUS

[Ipeamer xumuu. Posib XUMUM B ’KU3HU Y€IOBEKa. XUMHUS B CUCTEME HayK. Tena u BelecTna.
®du3nyecKue CBOMCTBA BEUIECTB. ATpEeraTHoe COCTOsIHUE BenlecTB. [loHsATHE 0 MeTOaX MO3HAHUS B
xumun. Yucteie BemecTBa U cMech. CriocoObl pa3aeNieHus: CMECEH.

ATOMBI U MOJIEKYJIbI. XMMUYECKHUE AIEeMEHThl. CUMBOJIBI XUMHUYECKUX Ay1eMeHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumudeckasi ¢popmysa. BalleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHocuUTeNnbHass aToMHas wmacca. OTHOCHUTENbHash MOJIEKYJsipHAs Macca.
MaccoBast 1011 XUMHYECKOT'0 3JIEMEHTA B COCTMHECHHH.

KonuyectBo BemectBa. Monbs. MossipHas Macca. B3auMocBs3b KOJIM4eCTBa, MAcChl U YHCIIA
CTPYKTYPHBIX €IMHUII BemlecTBa. Pacuérel mo hopmynaM XUMHYECKUX COCTUHCHHM.



@u3znyeckue M XUMHYECKHE SBJICHMs. XHUMHUYECKas peakuuss U €€ IpU3HAKU. 3aKOH
COXpaHEHMsI MaccChl BEIIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccuduxamus XMMHUYECKUX peakiuil
(coenMHEHUS, PA3IOKECHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYJIOH, MpaBWjiamMH pabOThl B JabopaTopuu M NpUEMaMu
oOpailieHusi ¢ JiabopaTOpHBIM OOOpYyIOBaHMEM, H3yUYE€HHUE U OIUCaHUuE (U3HUECKUX CBONCTB
00pa3Ii0B HEOPraHMYECKUX BEIIECTB, HaOMoneHne (Pu3nvecknx (IJIaBJICHHE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIKe, KHUIICHHE M KOHJIEHCAIMsl BOJbI) U XMMUYECKUX (FOpEHHE CBEYH,
MIPOKAJIMBAaHKUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJIICHUM, HAOII0IeHUE U
OMMCAaHHE MPHU3HAKOB MPOTEKaHUS XUMHUYECKHX peakiuil (pasiokeHue caxapa, B3auMOJCHCTBHE
CEpHON KHCJIOTHI C XJOpPHAOM Oapusi, pasznoxenue ruapokcuaa menu () mpu nHarpeBanuwm,
B3auMOJICHCTBUE Xene3a ¢ pactBopoM cosr Menu (Il), uzydenue cnocoOOB pa3aesieHusi CMeCei: ¢
MOMOIIbI0 MarHuTa, (WIBTPOBAHHE, BBIAPUBAHKE, NUCTUWLIALUSA, XpoMmartorpadus, MpoBEICHHE
OUMCTKA TIOBApEHHOM CONM, HAONIOJICHHE M ONHUCaHWE pe3yJbTaTOB IMPOBEICHUS OIbITA,
WJUTIOCTPHUPYIOLIETO 3aKOH COXPAHEHHUSI MACChI, CO3/IaHUE MOJIEJICH MOJIEKYI (IIapOCTEPKHEBBIX).

BaskHelinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kuciaopol — 32j1eMEHT M INPOCTOE BELIECTBO.
HaxoxneHnue kucimopoaa B mpupoze, pusmveckre U XMMUYECKHE CBOWCTBA (PEaKIMH TOPEHUs).
Oxkcunel. Ilpumenenuwe xuciopoga. CrocoObl TMOMYYeHHS KHCIOpoJa B JIa0OpaTOpUH U
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amioTponHas MoauduKanus
KHMCIJIOPOJA.

TermnoBoit 3 dexT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, OK30- U
SHIOTEPMUYECKHE peakiuu. TOMIMBO: yroiib W METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bognopon — anemeHT u npocToe BemiecTBo. Haxoxaenue Bogopoaa B npupojie, Gpusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oTy4deHus. KucioTs! u comm.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YPABHEHUSIM.

®usnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopsl. HaceimeHHble u
HEHACHIIIIEHHBIC PaCTBOPHI. PacTBOPUMOCTH BelIECTB B Boje. MaccoBast 107151 BEIIECTBA B PACTBOPE.
Xumnueckue cBoicTBa BoJbl. OcHoBaHUsA. Poib pacTBOpOB B MpUPOJIE M B JKU3HU YEJIOBEKa.
KpyroBopot Bojs! B mpupojie. 3arps3HeHue TpupoaHbIX Boj. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuasl. Krnaccudukanus OKCHUIOB:
coyieoOpa3yrorie (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIE) U HecosieoOpa3yromme. HomenknaTypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [lonmydyeHue okcuaos.

OcHoBanus. Krnaccudukaruss oOcCHOBaHUM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuil. @®Pu3nuecKMe M XHMHUYECKHE CBOMCTBAa OCHOBaHMM. llomydyeHune
OCHOBaHUM.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. Dusnueckue U XUMUYECKUE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tosnyyenne kucior.

Comu. Homenknarypa coneil. dusmdeckne u Xumuueckue cBoiictBa conei. [lomyuenue
COJIEH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OTpeJeNIieHne COJIepPKaHUs KHCIOpOJa B BO3JyXe, MONydyeHHUe, cCoOMpaHwue,
pacro3HaBaHUE W M3YYCHHE CBOWCTB KHUCIOpOAa, HAOIIOJIEHWE B3aWMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM W YCIIOBUSI BO3HUKHOBEHHUS W TIPEKpAIIeHHUs TOpeHHus (Mokapa), 03HAKOMIICHHE C
oOpa3laMu OKCHUJIOB U OMHMCAHHE X CBOWCTB, MMOJIy4eHHE, COOMpaHuE, PACIIO3HABAHUE U U3YyUECHHE
CBOMCTB BOjiOpoJia (ropeHue), B3auMojeicTBUe Boaopona ¢ okcugoMm memu () (BozmoxkHO
WCIIOJIb30BaHNUE BHUCOMATEpPHAIOB), HAOMIOICHHE OOpa3lloB BEIICCTB KOJWYECTBOM | MOIIb,
UCCIICIOBAaHNE OCOOEHHOCTEW  pACTBOPEHHS BEIIECTB C  Pa3IUYHONM  PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOM JOJIE pPacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaJUIaMH (HATPHEM H KaiblFieM) (BO3MOXXHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHHE O0Opa3l0B HEOPraHMYECKHX BEHIECTB pPAa3IMYHBbIX KJIACCOB,
HaOMO/IeHUe M3MEHEHUS OKPAaCKM WHIUKATOPOB B PACTBOpPAX KHCIOT U IIeloded, M3ydeHue
B3auMoiecTBus okcuaa meau (l1) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C META/NIaMH, PEaKIIHMA



HEUTpanu3aluu, MoJIy4YeHne HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHHE OJIHOTO METaJlIa IPYTUM U3
pacTBOpa COJIM, pELICHHE OHKCIEPUMEHTAJIBHBIX 3aJad no Teme «BaxHeWlne Kiacchl
HEOPTraHUYECKUX COCTMHEHUI.

Iepuonuveckuii 3axkon u Ilepuoamueckass cucrema xumMudeckux 3iemenroB /[, H.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBSI3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBble MOMBITKU KJIACCU(DUKANMA XUMHYECKHUX SJIEMEHTOB. [IOHSATHE O rpynmax CXOIHBIX
9JIEeMEHTOB (IIE€JIOYHBIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, TaJIOT€Hbl, HHEPTHBIE ra3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCHUJIBI ¥ TUAPOKCHUIBI.

Ilepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMuueckux osnemeHtoB [[. M.
MengeneeBa. KopoTtkonepuomnas wu iuHHONEepuoaHas ¢opmel [leprogudeckoil  CUCTEMBI
xumudeckux anemMentoB J[. WM. Menneneea. Ilepuonst u rpynnbl. DU3HYECKU CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sep. M3otomnbl. DnekTpoHbl. CTpoeHue 3JIEKTPOHHBIX
obonouek atomoB TiepBbIX 20 xuMuueckux djeMeHToB llepuommyeckoit cucremsr J[. U.
MenpaeneeBa. XapakTepUCTHKAa XUMHUYECKOTO 3JIEMEHTA IO ero mnoisioxkeHuto B I[lepmoanueckoit
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTU HM3MEHEHHUs pajuyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAUIMYECKUX M
HEMETaJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue lleproanueckoro 3akoHa u I[lepuoauyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. [[. . MenaeneeB — yd€HbIN U TpaXAaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HENOoJIsIpHAs) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakluu. [Iporieccsl okuciaeHus u
BOocCTaHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB BEMIECTB METAIUIOB U HEMETAJIOB, B3aUMOJICHCTBIE THAPOKCH A ITUHKA C
pacTBOpaMHM  KHUCIOT M  IIEJIOYel, MPOBEACHUE OINbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMi (rOpeHre, Peakiiui pa3ioKeHHs], COSTUHEHN).

Mescnpeomemnuie ceazu

Peanuzamust MeXMOpeIMETHBIX CBsI3ed NMPH HU3YyYEHWHU XMUMHUH B § KJacce OCYIIECTBIISETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TMOHSATHH, SBISIOIINXCS
CHUCTEMHBIMU JJISI OTACBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mmue ecTecTBEHHO-HAYyYHbIE MOHSTHS: HAyYHBIM (hakT, TUIIOTE3a, TEOPHUS, 3aKOH, aHAIU3,
CHUHTE3, KiacCcUUKAIMsi, TEPUOJUYHOCTh, HAOIIOIEHHE, OSKCIEPUMEHT, MOJEIHUPOBAHNE,
U3MEPEHHE, MOJIEIIb, SBJICHHE.

®dusnka: Marepusi, aTroM, OJJIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKJIWJA, H3O0TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, OJJIGKTPUYECKUI 3apsij, BEIIECTBO, Telo, OO0OBEM, arperatHoe
COCTOSIHME BEIECTBA, Tra3, (U3WYECKHWE BEIMYUHBI, CIUHUIBI W3MEPEHHS, KOCMOC, IIJIAaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, 6uochepa.

['eorpadusi: atMocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE MOPOBI, MOJIE3HBIE UCKOMAeMBbIe,
TOIUTBO, BOJTHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYeCKas peakuusi

Ilepuonunueckuii 3akoH. Ilepuoguueckas cucrema XuMuueckux anemeHtos [J[.  H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMHUYECKUX JIEMEHTOB
NEpBbIX TPEX NEPHUOJOB, KaMsl, KaJbLMUS U UX COCAUHEHUH B COOTBETCTBUMU C MOJOKEHHEM
3neMeHTOB B [leproanueckoit CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHABl XHMHUYECKOM CBs3U. THIIBI KPHUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIMYECKON PEIIETKH U BUIA XUMUUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCSAUIUXCS K Pa3IMYHBIM KJJacCaM HEOPTaHMYECKUX COECIMHEHMI, TeHETUYECKas CBSI3b
HEOPTraHUYECKHUX BEIIECTB.



Knaccugukaus XUMHYECKHX pEakUuil M0 pasiMYHbIM MpHU3HAKaM (TI0 YUCIYy U COCTaBy
Y4YacCTBYIOUIMX B PEAKLUU BELIECTB, [10 TEINIOBOMY 3(PPEKTY, O U3MEHEHUIO CTENIEHEH OKHUCIECHUS
XUMHUYECKHX AJIEMEHTOB, 0 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTropa). JK30- U S3HIO0TEPMUUYECKHE
peaKMU, TEePMOXUMUYECKUE YPABHEHUS.

[Tonsatne o ckopocTH XuMHUeCKOW peakuuu. IloHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHUX peakiusx. [IoHATHe 0 rOMOreHHBIX M IeTeporeHHbIX peakuusax. [lonsTue o katanuse.
[lonsiTHEe 0 XUMHUYECKOM paBHOBeCUU. DAKTOPBHI, BIMSAIOIIME HA CKOPOCTh XMMUYECKOW pEaKIUU U
HOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU, O3JCKTPOHHBIM  OalaHC  OKUCIUTEIBHO-
BOCCTAHOBUTENIbHOW peakiuu. CocTaBleHUE YpaBHEHUH OKHUCIIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 3ME€KTPOIUTUYECKON AMCCOLMAIMU. DJIEKTPOJIUTHI M HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHN3M JUCCOLMALMU BEILIECTB C Pa3JIMYHBIMU BUJAMH XUMUYECKOW cBs3u. CreneHb
nucconranuu. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuyu voHHOro obmeHa. YcinoBHsS NPOTEKAaHUS PEAKIMM HOHHOrO OOMEHa, IMOJHbIE U
COKpalllEHHbIE HMOHHBbIE ypaBHeHHUs peakuuid. CBOICTBa KHCIOT, OCHOBAaHMIl M cojell B cBeTe
MIPEACTABICHHUI 00 AJIEKTPOIUTUUECKON nuccoruanuu. KauecTtBeHHble peakiiuu Ha HoHBL. [loHsaTue
0 THJIPOJIU3€E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENISIMH KPUCTAJUIMYECKUX PpEIIETOK HEOPraHMYeCKHUX BELIECTB —
METaJVIOB U HEMETAJJIOB (TpaduTta 1 aiMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIICIOBAHNE
3aBUCUMOCTH CKOPOCTM XHUMHMUYECKOW peakUud OT BO3ACHCTBHS PA3JIMYHBIX (PAKTOPOB,
UCCJIEIOBAaHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IpolLecca JUCCOLUALUU KHCIOT,
menaoyed U cosiell (BO3MOYKHO HCIOJb30BAHHME BHJIEO MAaTepUallOB), IPOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHMUsI peakluuil HOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BBbIJICJIEHUE Ta3a, OO0pa3oBaHHE BObI), OMNBITOB, WIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pPEAaKIUN (FOpeHHe, peaklUH paszlioKEHUs, COEAMHEHHUS), pacllo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAa4ECTBEHHBIX pEaKUMW Ha HOHBIL, pEIIECHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO61as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CtpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX BEIECTB — TaJIOT€HOB. XHMMUYECKHE
CBOIicTBa Ha mpuMepe Xxjopa (B3aUMOJEHCTBHE C MeTalylaMHM, HEMeTaJlJlaMH, LIeJIoYaMu).
Xnoposogopoa. ComnsiHas KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4YeHHE, NMpuMeHeHue. JlelictBue
XJIOpa U XJIOPOBOJOPOAA Ha OpraHU3M 4elioBeKa. BaxkHeilline XJIOpuabl U UX HAXOXKIACHHUE B
IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue M (U3MUYECKHEe CBOMCTBA IMPOCTHIX BEIIECTB —
KHCJIOpO/I1a U Cepbl. AJUIOTPONHBIE MOAU(DUKAIIMM KHCIOPOa U cepbl. XMMHUECKHUE CBOMCTBA CEPHI.
CepoBoniopo1, cTpoeHue, GU3nUecKue u XUMuieckue cBoiictBa. OKCHIBI Cepbl Kak MPEeJCTaBUTENN
KHUCIIOTHBIX OKcuAOB. CepHas KuCIOTa, (QU3NYECKHME M XUMHYECKHe CBOMCTBa (00mine Kak
IpEeJCTaBUTENs Kilacca KHUCIOT W crenuduueckue). XUMUYECKHe pPEaKLuu, JIeXallde B OCHOBE
IIPOMBINIJIEHHOTO CIoco0a MmoyiydeHus cepHoil kucinoTel. Ilpumenenue cepHoil kucinotsl. Conu
CepHOM KHUCIIOTHI, KaUeCTBEHHAs peaklus Ha cyinbdaT-uoH. HaxoxaeHue cepbl U e€ coelMHEHUi B
npupose. XUMHUECKOE 3arpsA3HEHUE OKpY)KaloIled Ccpelbl COCTUHEHUSMU cepbl (KHUCIOTHBIE
JIOX/IM, 3arpsiI3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro Mpe0TBPAIIECHUSI.

OO6mass  xapaktepucTuka djaeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUsS. A30T, pacpoCTpaHeHHe B MIPUPOJIE, (pru3nuecKue U XUMUYECKHUEe
cBorictBa. KpyroBopor azora B mpupoge. AMMHUaK, ero (pu3nyeckne U XUMUYECKHUE CBOMCTBA,
nojy4yeHue u npuMmenenue. Com aMMOHHMS, UX (PU3NYECKHE U XUMHYECKUE CBOMCTBA, IPUMEHEHHUE.
KagecTBeHHass peakiuss Ha HOHBI aMMOHMs. A30THas KHUCJIOTa, €€ MNOJydeHHe, (U3NYecKue M
XUMHUYECKHE CBoOiicTBa (oOImMe Kak TMpeACTaBUTENsl Kilacca KUCIOT M CHEHU(pHYECKHE).
Hcnonp30BaHMEe HUTPATOB U COJIEH aMMOHHUS B Kaue€CTBE MHUHEPATbHBIX YI0OpeHUN. XUMHUUECKOe
3arpsi3HEHUE OKPYIKaIOLIEH Cpe/bl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3HEHUE BO3/1yXa,
MOYBBI M BOJIOEMOB). Docdop, amnorponHbie Moaudukanuu Gochopa, hpuznyeckne 1 XUMAYECKHE



cpoiictBa. Oxcun dochopa (V) u dochopnas kucinora, GuzMUecKne W XUMHUECKHE CBOWMCTBA,
nosydeHue. Mcnonb3oBanue ¢hochaToB B KauecTBE MHHEPATBHBIX YI0OPEHUH.

OObmas xapaktepuctuka sieMeHToB |VA-rpynnbel. OCOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETEHU OKHCIEHUS. YTIIepOoJ, aIOTPOMHbIE MOAU(PHUKAIMHU, PACIPOCTPAHEHHE B
npupoze, puU3nUecKue U XMMUYecKne CBOWCTBa. Axcopbums. KpyroBopor yriepoaa B mpupose.
Oxcunsl yriepoja, ux (Qu3ndyeckue M XMMHUYECKHE CBOMCTBA, JCHCTBHE Ha >KUBBIC OpraHU3MBI,
NOJyYeHHE M MPHUMEHEHHE. DKOJOrM4Yeckue mpoliemsbl, cBsizaHHbIE ¢ okcuaom yriepona (1V),
TUI0TEe3a TI00albHOTO MOTEIUICHUS KIUMaTa, MapHUKOBBIN 3((eKT. YroibHas KUCioTa U €€ cou,
uX (U3MUECKUE U XMMUYECKHE CBOICTBA, MONyyeHHE W MpuMeHeHue. KadecTBeHHast peakuusi Ha
KapOoHaT-uoHbL. Mcronb3oBaHne kKapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEITHCKOM
XO34UCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUAX YIiepoaa
(MeraH, 3TaH, STWIEH, AllETWJIEH, 3TaHOJI, IJIMLEPUH, YKCyCHas KucioTa). [IpupoaHble HCTOUYHUKU
YTJI€BOOPOAOB (Yrojb, MPUPOJHBIN Ta3, HEPTH), MPOAYKTHl UX MepepaboTku (OEH3HMH), UX POJIb B
ObITYy M mpoMbIIUIeHHOCTH. [loHATHE O OMONIOTMYEeCKHM Ba)XKHBIX BEIIECTBAaX: KHpax, OenKax,
yriaeBoJax — M HUX POJIM B JKU3HU 4YelOoBeKa. MarepualbHOE €IMHCTBO OPraHUYeCKHX H
HEOPTraHMYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMONY4YeHHE U MPUMEHEHHE.
Coenunenns kpemuus B mpupoae. Ooue npencrasieHus o0 okcuae kpemuus (1V) u xpemuueBoi
kucnote. CHUIIMKATHI, X UCIIOJNB30BAHKUE B OBITY, B IPOMBIIIJICHHOCTU. BajkHel111ie CTpOUTENbHBIE
MaTepHaibl: KepaMuKa, CTEeKJIO, IIEMEHT, OeTOH, xene300eToH. IIlpobnemsr OGe30macHOTrO
UCIOJIb30BaHUS CTPOUTENBHBIX MAaTEpUAIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHEe O0pa3lloB HEOPraHMYECKHX BEIIECTB, CBONCTB COJITHON KHCIJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKIM Ha XJIOPUI-HOHBI M HAOIIOJCHHWE TPU3HAKOB WX TMPOTEKAHUS, OMBITHI,
oTpakarolmue (U3NYeCKHe U XMMHUYECKHE CBOICTBAa TajlOTeHOB M UX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BAHUE BHUICOMATEPHATIOB), O3HAKOMJICHHE C 00pa3iaMu XJIOPHIOB (TaJIOTCHHUIOB),
O3HaKOMJIEHHE C o0pasnamMud ceppl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB),  HAONIOACHHE  TIpollecca  OOyIIMBaHUSA  caxapa TMOJ  JeHCTBHUEM
KOHIICHTPUPOBAHHON CEpHOW KHUCIOTHI, M3y4eHHE XHMHYECKHUX CBOICTB pa30aBIeHHOI cepHOil
KHUCJIOTBI, MPOBEJEHUE KaueCTBEHHOM peaKkIuu Ha Ccyib(paT-MOH M HaOJIOJIeHUE INpU3HaKa €€
NPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKHMHU CBOMCTBaMHU a3zoTa, ¢ochopa W HX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAHME BHUJEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POChOpPHBIX ynoOpeHuw,
HoJy4eHue, cooupaHue, paclio3HaBaHUe U U3yuYeHHUe CBOICTB aMMHaKa, IPOBECHNE KaueCTBEHHbIX
peaxIuii Ha OH aMMOHUS U GocdaT-uoH U U3ydeHHE TPU3HAKOB UX MPOTEKAHUS, B3aMMO/ICHCTBHE
KOHIIEHTPUPOBAHHON A30THOM KUCIIOTHI C MeJlbi0 (BO3MOXHO HCIOJIb30BAHUE BUAECOMATEPHUAIIOB),
U3y4YeHHUE MOJeNiell KpHUCTANIMYeCKUX pPElETOK anmasa, rpadura, QymiepeHa, O3HaAKOMIIEHUE C
IpOIIECCOM  aJICOPOLIMU  pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOHCTBOM
IIPOTUBOTra3a, MOJIyueHUe, coOupaHue, pacro3HaBaHHE U W3Y4YEHHE CBOMCTB YIJIEKHMCIIOTO rasa,
MpOBeJIcHNEe KAa4eCTBEHHBIX pPEaKIMii Ha KapOOHAT M CWJIMKAT-WUOHBI U HM3YYCHHE MPU3HAKOB HX
NPOTEKaHHs, O3HAKOMJIGHHE C TPOAYKIWEH CHJIMKATHOH TPOMBINIICHHOCTH, pEIICHUE
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHele HeMeTaJlyIbl U UX COeTMHEHUS.

MeTasjibl M HX COeTMHEHHUs

OO11ast XapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX IOJIOKEHHUS B
Ilepnonnueckoir cucrteme xmMuueckux syeMeHToB JI. M. MenneneeBa M CTpOEHUS aTOMOB.
Crpoenne MetamioB. MeTramanueckass CBA3b W METaJUIMYECKas KPUCTAJUIMYECKas perIéTka.
DJIEKTPOXUMUYECKUN pAl  HaOpsOKeHUd MeTauioB. (DU3MYECKMe W XUMHYECKHE CBOMCTBA
metauioB. OOmme crnocoObl monydeHus MeTaioB. [IoHATHE O KOPpPO3UM METaIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Kopposuu. CraBbl (CTayib, YyT'yH, TIOPATIOMHHHH, OpOH3a) M HX
IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: nonoxeHue B [lepuoandeckoi cucreme XxuMu4eckux 3nemeHToB 1. 1.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaX0XKJACHUE B Ipupoae. PU3NUYECKHE U XUMUYECKUE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUBI HATpUs U Kanus. [IpuMeHeHne menouHbIx
METAJJIOB U UX COCMHECHUM.



[IlenoyHo3eMeENbHBIE METAJUIBI MAarHU M KajbLMi: moJjioxkeHue B llepuoanyeckoin cucreme
xumudeckux snemMeHtoB J[. WM. MeHneneeBa, CTpOCHHME MX aTOMOB, HAXOXKICHUE B MPHUPOJE.
dusnyeckue W XUMHUYECKHE CBOMCTBA MarHus W Kanbliud. BakHelmme coequHEHHUS KalbIlUA
(oxeun, rugpokcu, cosun). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxenue B llepuoanueckoil cucreme xumuueckux snementos . U.
MeHpeneeBa, CTpOEHHE aroMa, HaxXOXkJAeHHe B mpupoge. Pusndeckue M XMMUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH]IA AITFOMHHHSL.

Keneso: nonoxenue B Ileprnoanyeckoit cucreme xumuueckux anemenToB J[. . Menneneena,
CTpPOEHHE aToMa, HaXOXJeHue B npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA xkene3a. OKCUIbI,
ruapokcuabl U conu xenesa (11) u sxenesa (111), ux cocra, cBoWcTBa U MOTy4YEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C 00pa3llaMu METAJJIOB U CIUIABOB, UX (PU3UUECKHUMH CBOMCTBAMH, U3y4YCHHE
pe3yJIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUAIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUSL  OKCHZA KalblMsi M HATpui C BOJOW (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEPHAIIOB), HCCIEJOBAaHUE CBOWCTB KECTKOM BOJBI, TMpOIECcCa TOPEHUs Keile3a B
KHCTIopo/ie (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHAIIOB), MPU3HAKOB MIPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha MOHBI: MArHWs, KaJbLUs, aTIOMUHUS, [UHKa, xene3a (1) u xenesa (M), memu (I1),
HaOJI0/IEHUE U OINKCaHUE TMPOIIECCOB OKPAIIMBAHMS I[JIAMEHH MOHAMU HATPUS, Kalud M Kalblus
(BO3MOYKHO HCITIOJIb30BaHUE BUICOMATEPHUAIIOB), UCCIICOBAaHNE aM()OTEPHBIX CBOMCTB TUAPOKCHIA
QTIOMUHMS M THUAPOKCHJA IMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad Mo Teme «Baxueiiue
METaJUIbl U UX COCTUHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemectBa u Marepuansl B MOBCEAHEBHOM KM3HMU uesoBeKa. be3zomacHoe MCIosib30BaHUE
BEIIECTB M XHMMHUYECKUX peakuuii B ObITy. [lepBas moMompb Npu XUMHUYECKHX OXKOTax U
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3HeHHE OKpYyKawIueld cpensl (MpeneiabHas JOMycTUMAas KOHI[EHTpAlUs
BeniecTs, ganee — [1/1K). Ponp XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPUAJIBI).

Mesxicnpeomemmuuie cea3u

Peanuzamusi MeXMNpeIMETHBIX CBsI3ed NMPH HM3YyYEHWHU XMMHH B 9 Kilacce OCYIIECTBIISETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TMOHSATHH, SBISIOIINXCS
CHUCTEMHBIMU JJISI OTACBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mure ecTecTBEHHO-HAyUHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CUHTE3, KiaccUUKaIus, TNEPUOJUYHOCTh, HAOIIOIEHUE, OSKCIEPUMEHT, MOJEIUPOBAHHE,
U3MEepEeHHe, MOJIETh, SIBJICHNE, TAPHUKOBBIN () PeKT, TEXHOJIOTHS, MaTepPHAIIBI.

®dusnka: Marepusi, aTroM, OJJIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKJIWJA, H3O0TOIIbI,
PaAMOAKTUBHOCTh,  MOJIEKYJA, JJIGKTPUUECKUH  3apsi, MPOBOJHUKH, MOJYIPOBOJHUKH,
JTUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeIO, OOBEM, arperaTHOe€ COCTOSHHE BeUIlecTBa, ras,
pacTBOp, pacTBOPUMOCTH, KPUCTAJUTHUECKAsl PEIIETKA, CIUIABbI, (PU3NYECKUE BEITHMYUHBI, €IUHUIIBI
WU3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3161, COMHITE.

buonorus: ¢orocuHTe3, npixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEpAIbHBIE YAOOpEHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE MOPOBI, MOJIE3HBIE UCKOMAeMBbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE pE3yNbTaThl OCBOEHUS MPOTPAMMBl OCHOBHOTO o00mIiero oOpa3oBaHUS
JIOCTUTAIOTCSl B X0/I¢ OOYYECHHS XUMHUH B €IMHCTBE YYCOHOW M BOCIUTATEIBLHON NEATEIHHOCTH B
COOTBETCTBUU C TPATUIUOHHBIMH POCCUUCKUMU COLUOKYJIBTYPHBIMH U TyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMU, TIPUHSATHIMH B OOINECTBE MpaBWUJaMH W HOPMaMH IIOBEJIEHUS M CIHOCOOCTBYIOT
poIeccaM caMONO3HAHMSI, CAMOPA3BUTHSI M COIMATTU3AINN 00yJaIOITUXCA.



JIMYHOCTHBIE pe3yAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIIUXCS PYKOBOACTBOBATHCA
CUCTEMOMN TO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALMNA M pPACUIMPEHUE OMbITa JESATENbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAyYHOMY
HACJIEUIO, TOHMMAHUS 3HAUYEHHUS XMMHMYECKONM HAayKh B JKU3HH COBPEMEHHOrO OOIlecTBa,
CIOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OpMAIMeid O MepeIoBbIX MOCTHXKEHUSX M OTKPBITHIX
MHUPOBOH U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa
1 00IIECTBA;

2) rpaskIaHCKOro BOCIMTAHUS:

IPEJICTaBICHUST O COLMAIBHBIX HOpPMax M IpaBWIax MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUICKTHBE, KOMMYHHKaTUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOM,
y4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JIPYrMX BUJAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HoO0pa3HONW COBMECTHOM JAEATEIbHOCTU IPU BHINOJHEHUHM Y4€OHBIX, MO3HABATENbHBIX 3ajad,
BBIIMOJIHEHNH XWMHUYECKAX OKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHHUIO W B3aMMOIOMOIIM B Tpollecce 3TON Y4eOHOU IesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJICHUE U MOCTYIKHU CBOUX TOBAPHUIIEH C MMO3ULUU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHYECKUE TIPECTABICHHUS O BEIIECTBE U XMMHYECKON PEeaKIii, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM U COCTABIISIIOIIME OCHOBY JJIi IOHMMAaHUS CYIIHOCTH
HAyYHOW KapTHUHBI MUpPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI,
B3aUMOCBS351X YEJI0BEKA C IIPUPOJHOMN CPEOi, O POIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HANpaBICHHBIE HA TMOJY4YCHHE HOBBIX 3HAHUN 10 XHUMHUH,
HeoOxoauMmble JUIsl OOBSICHEHHS HAOJMIOJaeMbIX MPOLECCOB M SBJICHHM, I103HABATEIbHOM,
UH(POPMALIMOHHOM U YUTATENbCKON KYNbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSTENIbHOW pabOThI C
yu4eOHBIMH TEKCTaMHM, CIIPAaBOYHOM JIUTEpaTypoH, JOCTYIHBIMH TEXHHUUYECKUMU CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

MHTEpEeC K OOYYEHHIO M TIO03HAaHHIO, JH0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM M MCCIEOBATENIbCKON AEATeNbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHSI 00Y4YEeHHUsI B JaIbHENUIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO, YCTAaHOBKHU
Ha 370pOBBI 00pa3 JKW3HU, OCO3HAHWE TIOCJIEJACTBUA U HENpHUSATHE BPEIHBIX NPUBBIYEK
(ynotpeOneHusi ankorojis, HApKOTUKOB, KYpEHHs), HEOOXOJUMOCTH COOJIOJEHUS IPaBHII
0€30MaCHOCTH MTPU OOPALIEHUH C XUMUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpeC K MPAaKTUYECKOMY M3YyYEHMIO Mpodeccuil U TpyAa pa3IudyHOro poja, yBaXKEHHE K
TPYAY U pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHUs MPEAMETHBIX
3HAaHUH 110 XUMUH, OCO3HAHHBIM BBIOOP MHAMBUIYAIILHOW TPAGKTOPHH MPOJIOJKEHUsT 00pa3oBaHUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB MU CHOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCIemHOM npodhecCHOHaNIbHON JeATEeNbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHHIA,
TOTOBHOCTb aJjaliTUPOBATHCSI B MPOPECCUOHAIBHON Cpefie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKU 11eJIeco00pa3Hoe OTHOLIEHHE K MPUPOAE KaK MCTOYHHKY >KM3HM Ha 3emie,
OCHOBe €€ CYIIEeCTBOBaHMSA, NMOHMMaHUE IIEHHOCTU 3/0pOBOr0 M Oe30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE
IIECHHOCTH COOJIIOJICHHS MPaBUJI O€30MacHOr0 MOBEJCHUS NMpPU pabdoOTEe ¢ BEIIECTBAMH, a TAKXKE B
CUTYaIUsX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJydaeMble MPU W3YYEHUH XUMUH, Ul PEIICHHs 3a/ad,
CBSI3AHHBIX C OKpYXaloUed MNPUPOAHON Cpemou, sl TOBBIIICHHUS YPOBHS 3KOJIOTHMYECKON
KYJIBTYpBl, OCO3HAHUS TJOOAIBHOTO XapakTepa IKOJOTHYECKUX MpoOJeM M MyTed HX pelieHus
MOCPEACTBOM METOJOB XUMHH, HKOJOTMYECKOTO MBIIIJICHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI



B cocraBe MmeranpenMeTHBIX pe3yabTaTOB BBIACHSIOT 3HAYUMBIC IS (HOPMHPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAay4YHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIIOTe3a, (aKT, cCUCTeMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHHUM M3 3THX MpEeAMETOB (hOpMHPOBATH MPEACTABICHUE O
[EJIOCTHOW HAYYHOU KapTHHE MHpa, M YHHBEpPCAIbHBIC Y4eOHBIC JCWCTBUS (IIO3HABATEIBHEIC,
KOMMYHHUKAaTHBHbIE, PETyJIATHUBHBIE), KOTOpbIE oOecrneynBaroT (opMHpOBaHHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOMN EATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AeicTBUA:

YMEHHMSI UCTOIb30BaTh MPUEMBI JIOTHUECKOTO MBIILJICHUS TPU OCBOCHUH 3HAHUI: PacKpbIBaTh
CMBICTT XUMUYECKUX TIOHATUHN (BBIICIATh UX XapaKTEPHbBIC MPU3HAKU, YCTAHABIMBATH B3aMOCBS3b
C IPYTUMU MOHSTHUSIMH), UCTIOJIb30BaTh MOHATUSA U OOBSICHEHUS OTAEIbHBIX (hAaKTOB U SIBJICHUIA,
BEIOMpATh OCHOBAaHUS W KPUTEPUU ISl KIacCH(PHUKAIMN XUMHUYECKUX BEIIECTB U XUMHUYECKHX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CJIECICTBEHHBIC CBSI3U MEXIY OOBEKTaMU M3Yy4Y€HUs, CTPOUTH
JIOTUYECKHUE pacCyXJcHHs (MHIYKTHBHBIC, NCAYKTHBHBIC, 10 AHAJIOTHH), JEJaTh BBIBOJBI W
3aKIIIOUCHUS;

YMECHHE TPHMEHSTH B TPOIECCe IMO3HAHUS TOHATHSA (MPEAMETHBIE W METANPEIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHUHU, HpeoOpa3oBBIBATh IITUPOKO
MPUMCHSCMBIE B XHUMHH MOJICTBHBIC IMPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA),
XuMuueckass (Qopmyiaa ¥ ypaBHEHHE XHMHUYECKOH peakuuu — TpU pelleHuu y4eOHo-
MO3HABATEIIBHBIX 33J1a4, ¢ Y4ETOM ITHX MOJICIBHBIX MPECTABICHUN BBISIBIIATH M XapaKTePU30BATh
CYIIECTBEHHBIC TIPU3HAKU M3Y4aEMBIX O0OBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBJISITH OOIIHME 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBCHHBIE CBSI3U U IPOTUBOPEUHS B N3Y4aeMbIX
mpoleccax u SBJICHHSIX.

ba3oBble uccienoBarebckne 1eiCTBUSA:

YMEHHE HCTOIb30BaTh MMOCTABIEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHMS, a TAaKKeE
B Ka4eCTBE OCHOBHI JUIsI (DOPMHPOBAHHS THIOTE3HI IO MPOBEPKE MPABMIILHOCTH BBICKA3bIBACMBIX
CYXKJICHU;

npuoOpeTeHne OomnbITa MO TUIAHUPOBAHHMIO, OPraHU3aIlMd W TPOBEJICHUIO YUYEHUYECKHX
HKCMIEPUMEHTOB, YMEHUE HAOII0JaTh 3a XOJOM MpOIlecca, CaMOCTOSITEIFHO MPOTHO3UPOBATH €0
pe3yabTat, GOpMyIUpOBaTh OOOOIIEHHUS W BBIBOJABI 1O pe3yiabTaTaM MPOBEAEHHOTO OIIbITA,
MCCJIETOBAHMSI, COCTABIIATh OTUET O MPOJEeNaHHOM paboTe.

Pabora ¢ undpopmanmeii:

YMEHHE BBHIOMpATh, AaHATU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U
dbopM TpencTaBieHUs, MOTYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIONYJISIPHAs JIUTEpaTypa
XUMHUYECKOTO COAEpkKaHUs, CIPaBOYHBIE MOCOOUs, pecypchl MHTepHETa), KPUTHUECKH OIICHUBATh
MIPOTHUBOPEUYNBYIO W HEJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TMPUMEHSATh Pa3IMYHBIE METOJbI M 3alpOChl MPU TMOUCKE U O0TOOpe MHMOpMALUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOIUMBIX ]ISl BBITIOJHEHHUS YUYEeOHBIX W TO3HABATEIHHBIX 3a/1a4
OmpeAeNnéHHOr0 THIA, MPHOOPETEeHHE OMbITa B OOJACTH HCHOJB30BaHUA WH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJICHUE KYJIBTYpOW AKTHBHOTO HWCIOJB30BAHUS PA3TMYHBIX
MOWCKOBBIX ~ CHUCTEM, CaMOCTOSITEILHO BBIOMpaTh ONTHUMANbHYIO (OopMy mpeacTaBIeHUs
uHGOpPMAIMM W WLIIOCTPUPOBATh peIlaeMble 33Ja4d HECIIOKHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME MHCIONb30BaTh M aHAJIW3UpOBaTh B Ipolecce Y4eOHONH U UCCleoBaTeIbCKOM
JEATENIbHOCTH HH(POPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CEIHCKOTO X03SHUCTBA M TPAHCTIOPTA Ha
COCTOSTHHE OKPY’KAIOIIEH MPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YUeOHbI€ e CTBHUS:

YMEHUS 3a7aBaTh BOMPOCHI (B XOJIe Auanora U (MiM) TUCKYCCHH) TI0 CYIIECTBY 00CyXKaaeMon
TeMBI, (HOPMYITHPOBATH CBOU MIPEIOKEHHSI OTHOCUTEIHHO BHITIOJTHEHHUSI IPEITIOKEHHON 3a/1a4H;

YMEHHUSI MIPE/ICTABIATh MMOIYYEHHbIE PE3YJIbTAaThl TO3HABATEIBHOMN JIESTEIBHOCTH B YCTHBIX U
MUCBMEHHBIX  TEKCTaxX; JeNaTh TNPE3CHTAlUI0 PE3yJIbTAaTOB  BBIMOJIHEHHUS  XHUMHUYECKOTO
JKCTIepUMeHTa (71a00paTOPHOTO OMbITa, JTA0OPaTOPHOW paboOThl MO HCCIAEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);



YMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEILHON U
HCCJIEIOBATEIbCKOM AESITETLHOCTH MPU PELICHUH BO3HUKAIOUINX MPOOJIeM Ha OCHOBE y4ETa 00IINX
WHTEPECOB U COTJIACOBaHUsS MO3UIUN (0OCYXICHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBIY,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBUIL, ONpeielieHne KPUTEPUEB O OI[EHKE KaueCTBa BHIMOJTHEHHON
paboThl U ApyrHUE).

PeryasiTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHUE CaMOCTOATENIBHO OIpPEACNSITh LENU JACSITeNIbHOCTH, IUIAHUPOBATH, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIESTENIbHOCTh, BEIOMpATh Hanboiee
a¢dheKkTHBHBIE CTIOCOOBI PelIeHUsT yYeOHBIX M TIO3HABATEIBHBIX 337]a4, CAMOCTOSITEIIBHO COCTABIISTh
WIH KOPPEKTHPOBATh MPEJIOKEHHBIN alrOpUTM IEHCTBUI MpU BHINOIHEHUH 3a/laHui C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWA 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHHUBATH
COOTBETCTBUE TOJYYEHHOTO pe3ysibTaTa 3asBIICEHHOM 1€, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPe/JlaraéMble€ B YCJIOBUU 33JIaHUMN.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJbTATOB IO OCBOCHHMIO O0S3aTENBHOTO  COJIEpPIKAHUS,
YCTaHOBJIEHHOTO JaHHOW ¢eaepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOCHHBIC
00yJarIUMUCS HayYHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHIA, CTICIIU(UICCKHE TS PEAMETHON
obnmactu «XuMHUS», BHUIbI NEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHWSA, €r0 WHTEpPIpETAlUH,
peoOpa3OBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX H HOBBIX CHUTYAI[HsIX.

K kxoHny oOyuenuss B 8 kJjacce mpeIMeTHbIE pe3ylbTaThl HAa 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:

® DaCKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHSATHI: aTroM, MOJIEKYla, XHUMHYECKH
9JIEeMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs M HEOJAHOPOIHAs),
BaJICHTHOCTh, OTHOCHUTENIbHAsE aTOMHAasi M MOJICKYJSipHAs Macca, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi JA0Jsl XUMUYECKOTO 2JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00bEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJb, DJIEKTPOOTPUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMHYECKasi PeaKius,
KIacCU(pUKALMs pPeaKlMii: peakuy COCIWHEHUS, PEaKIMU PpazNoKEHUs, PEaKiMu 3aMeIleHUs,
peakiuu oOMeHa, 3K30- U DHJIOTEPMHUYECKHE PEAKIIUHU, TEIIOBOM 3(P(EKT peakinu, SIpo aToMma,
DIIEKTPOHHBIN CJIOW aToma, aToMHasi OpOWTalb, paANyC aTOMa, XMMHUYecKas CBS3b, MOISpHAs U
HEMOJISIpHAsl KOBAJIGHTHAsI CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBas JOJIs
BeliecTBa (IPOIEHTHAs KOHIIEHTPAIHsl) B pacTBOPE;

® HJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYCCKUX TTOHATUN W MMPUMEHSTH ITH IMOHSATHUS
IIPH ONTMCAHWUH BEIIECTB M UX TPEBPAICHU;

® [ICTI0JIB30BAaTh XUMUYECKYI0 CUMBOJIUKY JUIsI COCTaBIeHUsI POpPMYJ BEUIECTB U YpaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

® OIIPECNIATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIWHCHMSX, CTEINEHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHHSX, MPUHAMJICKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIacCy COeMWHEeHMA 1o ¢dopMmyaaM, BHJ XHUMHYECKOW CBSI3M (KOBAJICHTHAasT W WOHHAs) B
HEOPTaHMYECKUX COCAMHEHUSX;

e packpeiBaTh cMbich llepmogmueckoro 3akona [[. M. MenzaeneeBa: Ie€MOHCTPUPOBATH
MMOHMMAaHHE TICPUOJINYSCKON 3aBHCHMOCTH CBOHCTB XUMHUYECKHX 3JIEMEHTOB OT WX IOJIOKCHUS B
[lepuonnueckoil cucrteMe, 3aKOHOB COXPAHEHHUs MAaCChl BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaIpo;

® ONUCHIBATh U XapaKTepu3oBaTh TabmuuHyto ¢opmy [leproaudeckoil CUCTEMBI XUMHUECKUX
DIIEMEHTOB: pa3NUy4aTh MOHATUS «TJIaBHas moiarpynmna (A-rpymma)» u «mobounas noarpynna (b-
TpYyIIa)», Majble U OOJBIINE MEPUOIBI, COOTHOCUTh 0003HAYCHUS, KOTOPhIE UMEIOTCS B TaOJIHIIC
«llepmognueckas cucrema xumuyeckux odaeMmeHToB JI. M. MengeneeBa» ¢ 4YHUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUECKUX AJIEMEHTOB (COCTaB U 3apsij sipa, o0IIee YUciIo
AIIEKTPOHOB U PACTIPEACTICHUE UX TI0 DJIIEKTPOHHBIM CIIOSIM);

e Kilaccu(UUMPOBATh XMMHUYECKUE DIEMEHTbl, HEOPraHWYEeCKHE BEIECTBA, XUMHUYECKHE
peakiuu (110 YMCIIy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 0 TEIIIOBOMY A (DeKTy);

® XapaKTepHU30BaTh (OMUCHIBATH) OOIME XMMUUECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX KIIACCOB,
MOJATBEPK/Iask OMUCAHUE MPUMEPaMU MOJICKYJISIPHBIX YPAaBHEHUU COOTBETCTBYIONIUX XHUMHUYECKUX
peaKIuii;



® [[POTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;

® BLIYKCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJTIO
XMMHUYECKOTO 3JIeMEHTa 10 (opMmyle COCIUHEHHs, MAcCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MPOBOAMTH PACUETHI M0 YPABHEHUIO XUMUYECKON PEeaKIny;

® [[PUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JEATENbHOCTH — AaHAU3 U CUHTES,
cpaBHeHHE, 0000IIeHNE, CUCTEMATH3AIHIO, KJIAaCCU(DUKALINIO, BBISBICHUE IPUIMHHO-CIIEICTBEHHBIX
CBsI3€M — U1 U3y4eHUs! CBOMCTB BEIIECTB M XMMHUECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METObI
NO3HAHUS — HaOJII0IeHUE, U3MEPEHUE, MOJICIIMPOBAHUE, SIKCIIEPUMEHT (peabHbIA M MBICIICHHBIH );

ecjeloBaTh  IpaBWiaM  TOJb30BaHUS  XUMHYECKOW TMOCynoil U 1ab0paToOpHBIM
o0opy/soBaHuEM, a TakK)Ke MpaBUiiaM OOpaIEHHUs C BELIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSIMU
0 BBIMOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHUIO U COOMPAHHIO Ta3000pa3HbIX
BellecTB (BOAOPOJAa U KUCIOPOAa), IPUTOTOBICHUIO PACTBOPOB C OMPEIesIEHHON MaccoBOM Jomeit
pacTBOPEHHOrO BELIECTBa, IUIAHUPOBATh M IPOBOAUTH XHMHUYECKHE HKCIEPUMEHTHI 11O
pacrlo3HaBaHWIO PACTBOPOB IMIeNoYeid W  KUCIOT C TIOMOMIbI0 HWHAMKATOPOB  (JAKMYycC,
¢denondranenH, METUIOPAHX U IPYTHE).

K kxoHny oOyuenuss B 9 kijacce mpeIMeTHbIE pe3yJbTaThl HAa 0a30BOM YpPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® DaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI: XUMHUYECKUH JIIEMEHT, aToM,
MOJIEKYJa, HWOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO, CJOXKHOE BEIECTBO, BaJIEHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKass peaklMs, XUMHUYecKas CBs3b,
TEIIOBOM 3((eKT peakiuu, MOJb, MOJSPHBIA O00BEM, PacTBOP, DIACKTPOIUTHI, HEIIEKTPOJHUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALMUsS, pEaKUud HOHHOro oOOMEeHa, KaTaliu3aTop, XHUMHUYECKOoe
paBHOBecHe, 0OpaTUMbIe U HEOOpATUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCJIEHHE W BOCCTAHOBJIEHHE, aJUIOTponusi, amMQpOTEepHOCTb,
XUMHYEcKasl CBS3b (KOBAJIEHTHAsI, HOHHAsI, METAININYECKas), KpUCTAIIMUECKas peléTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKLMM, IPEeAeIbHO AonycTuMas KoHueHTpanus [1/1K
BELIECTBA;

® JUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MIPUMEHSTH 3TU MOHSATHS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIlECHU;

® [ICTI0JIb30BAaTh XMMHMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUs (POpPMYJ BELIECTB M ypaBHEHUH
XUMUYECKUX PEaKIUi;

® OIPEJIENSITh BAJIEHTHOCTh U CTENEHb OKUCIEHMSI XMMUYECKHX JJIEMEHTOB B COEIMHEHUSIX
Pa3IUYHOIO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K ONpPENEIEHHOMY KJAacCy COEIUHEHHH 110
dopmynaM, BUA XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METaJuIMYecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsii MOHA 10 XUMHUYECKOW ¢opMmylie, XapaKTep cpeabl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuogumueckoro 3akona [[. 1. MenaeneeBa u AJ€EMOHCTPUPOBATH €T0
NMOHMMAaHUE: OIKCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoaudeckoir cucTeMbI
XUMHUYECKHX JJIEMEHTOB: pasziNuaTh MOHATHUA «IJIaBHas moAarpynna (A-Tpymnma)» U «mo0ovHas
noarpynna (b-rpynma)», manele W OojdblIMe NEPUOABI, COOTHOCUTH OO0O3HAUEHHUs, KOTOpbIE
UMEIOTCd B TEPUOJUYECKONW TaOiuIe, ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij AApa, 00lliee YnciIo 3JIEKTPOHOB U paclpesielieHHe uxX Mo
AIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U UX
COEIMHEHUH B Mpezenax MajblX MEpUOIOB U IIaBHBIX MOATPYII C YYETOM CTPOCHUSI UX aTOMOB;

e klaccu(pUIMpPOBaTh XMMUYECKHE D3JIEMEHTBHI, HEOPraHWMYeCKHe BEIIEeCTBA, XHMHUYECKHE
peakiuu (10 YUCIY M COCTaBy y4YacTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo
M3MEHEHUIO CTENIEHEN OKHCIEHUSI XUMUYECKHUX DJIEMEHTOB);

® XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE U CIIEIM(PUICCKHE XUMUUYECKHE CBOMCTBA MPOCTHIX U
CJIOHBIX BEUIECTB, MOATBEPKAasl OMHMCAHHWE MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;

® COCTABJISITh YpPAaBHEHUS HJIEKTPOIUTUYECKON IUCCOIMALIMM KHUCJIOT, IIEJI0YeHd U COJIeH,
MOJIHBIE W COKpauIéHHbIE YypaBHEHHUS peakUuil HOHHOrOo OOMEHa, YpaBHEHHUS peaKIMid,
MOATBEPKIAIOLINX CYIIECTBOBAaHNE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;



® DaCKpBIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PEaKLuii;

® [I[POrHO3UPOBATh CBOICTBAa BEIIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

® BBEIUUCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa MO0 (opMyse COEJUHEHHs, MAacCOBYIO JOJIIO BEIECTBAa B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

ecoOm0laTh  NpaBWja  IOJB30BaHMS ~ XMMHYECKOM  mocynol u  j1abopaTOpHBIM
00opyI0BaHUEM, a TAKXKe ITpaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMM I10
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OMNBITOB IO MOJYYCHHIO U COOMPAHHIO Ta3000pa3HbIX
BEIIIECTB (aMMHUaKa U yrJIEKHCIIOro rasa);

® [IPOBOJIUTh PEAKLUH, IOATBEPKIAIONIME KAYECTBEHHBIH COCTaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM IMYTEM XJIOpUA-, OpoMHI-, HOAUI-, KapOoHaT-, Qocdar-, CHUIMKAT-,
cyibdar-, TUAPOKCU-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPaX HEOPTaHUYECKUX BEUIECTB;

® [I[PUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIIBHOW JEATENbHOCTH — AaHalIM3 M CHUHTE3,
CpaBHEHHEe, 0000IleHNe, CHUCTeMaTH3alliio, BBIABICHHUE NPUYMHHO-CIEICTBEHHBIX CBSI3eM — Iuis
U3y4YEHHsI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIUil, €CTECTBEHHO-HAYYHBIE METOJIbI MTO3HAHUS —
HaOJr0IeHNe, N3MEPEHUE, MOJIETIUPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3jiesioB u Komriecrso acon dueKkTpoHHbIe (LN (POBbLIE)
n/n TeM MPOrpaMMbl Bceero ;(;;:T[::ﬂbnme ;Eg::::quKHe o0pa3oBaTejibHbIE PeCypPChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnunorexa LIOK
MPAKTUYECKOM IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBeKa
12 BemecTBa 1 xumMuueckue 15 1 bu6nmorexa LIOK
peakiuuu https://m.edsoo.ru/7f41837c
Wroro mo pazueny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopog. [lonsitue 6 Bu6moreka [JOK
00 okcHumax https://m.edso0.ru/7f41837¢c
29 Bonopoa. Ilonstue o kuciorax 8 1 bu6nmorexa LIOK
U COJISX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoteka IIOK
HEOPTraHUYECKUX COCTUHCHUH https://m.edsoo0.ru/7f41837¢c
Hroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/IC.]Il/lTeJII)HO-BOCCTaHOBI/ITe.HbHl)le pealcm/m

[Tepuonnuueckuii 3aKOH U

31 [Iepuonnueckas cucrema 7 bubnunorexa LIOK
' XUMHYeckux 3aementos 1. U. https://m.edsoo.ru/7f41837¢
Menneneea. CTpoeHue aroma
3.2 ifﬁfffffé‘ff}f’“" 8 2 bubmorexa 10K
' https://m.edso00.ru/7f41837c
BOCCTaHOBUTEJIBHBIE PEAKIIMH
Wroro no pazueny 15 bubmorexa I[IOK

https://m.edsoo.ru/7f41837¢c
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but6mmoreka [IOK

Peseprioe Bpens 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[TPO'PAMME
9 KVIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne i/l IporpaMmb1 pas Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoTsbI pecype
Pa3znea 1. BemecTBO 1 XUMHYeCKHe peaKkun
11 [ToBTOpeHue u yriaydiieHne 3HaHui 5 1 bubnuoreka [IOK
OCHOBHBIX pa3JesioB Kypca 8§ kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOIMTHYECKAS JUCCOIALIMS. 8 1 1 bu6nmorexa LIOK
XUMHUYECKHE PEaKIUU B PACTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
snemeHToB VIIA-rpymmsl. ["amorens https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Bubsmorexa [IOK
2.2 anemeHTOB VIA-Tpymnmel. Cepa u eé 6 hitps://m.eds00.ru/7f41a636
COEJTMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 3JIeMeHT01§ VA-f“)pynnLI. A3ot, hochop u ux 7 1 ﬁgg:ﬁ;;é;;i?ﬁn 412636
COEJTMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.4 3JIeMeHTVo§ |VA1-)I‘py1'IHLI. VYraepon u 8 1 2 Egg?;/?r:e;iic]){)orﬁ/? 412636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro no pazmeny 25
Pa3nes 3. MeTanibl 1 UX COeINHEHUS
. bubnmoreka [JOK
31 Obmpe croicTsa MeTaiIos 4 https://m.edsg).ru/7f41a636
3.2 Baxxueiie MeTauibl 1 UX COSIUHEHUSI 16 1 2 but6mmoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edsoo.ru/7f41a636

Hroro no pazueny 20
Pa3znea 4. Xumus 1 OKpysKaomas cpeaa
4.1 BemectBa 1 Matepuaisl B )KM3HU YEJIOBEKA 3 bubmmorexa LIOK

https://m.edso0.ru/7f41a636

Hroro no pazueny 3

PesepBHOE Bpems 3 bubmorexa LOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kour i Aara oOpa3oBaTe/IbHbIE
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus |Y
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOIAX MO3HAHUS B XUMHUH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboTHI B 1aOOPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTtele BemecTBa U cMecu. CIocoObl 1 bu6mmoreka [IOK
paszencHus cMecei https://m.edsoo.ru/ff0d26ca
o
5 gg;f;qe?;: il\ﬁggg;a(:l\‘; l'?pI/IMepe 1 bubmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMBI H MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6¢c
v XuMHYeCKre dIIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 cloKHbBIE BELIECTBA 1 Eubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
o | s oo, | B LOK
' https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX JIEMECHTOB
11 OTHOcuTeNbHAs aTOMHAs Macca. 1 bubnmoreka [JOK
OTHOCHTEIbHAS MOJICKY/ISIPHAsS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10 XMUMHYECKOIr'0 dDJIEMEHTA 1 bu6mmoreka [JOK
B COCJIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. 1 bu6mmoreka [JOK

Momnspaas macca

https://m.edsoo.ru/ff0d5230
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dusnyeckre U XUMAUECKUE SIBIICHMA.

bu6mmoreka [IOK

14 XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U yciaoBUs IPOTEKAHUS bubmumorexa [IOK
XUMHYECKUX PEaKIuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHMS MaCChl BEILIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Komu4ecTBa, Macchl

’ bu6mmoreka [IOK

17 Ezgie:;fla 11O YPABHCHHAM XHMIHECIIX https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHYECKUX peakuuit

18 (coenuHeHus, pa3ioKEeHHs, 3aMEIICHUS, BH6H_HOTeKa HOK
obMera) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIii-

19 sHruknoneauct. O0obIeHne u EH6JI_HOTeKa HOK
CHCTCMATH3AIIHS SHAHMW https://m.edsoo.ru/ff0d40c4

20 Kontponbnas pabota Nel o teme bubnunoreka [JOK
«BerecTBa ¥ XUMUYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Boznyx — cmecs rasos. Cocras

21 Bo3ayxa. Kucimopon — aneMmeHT u BH6H_HOTeKa LOK
HpocTOe BermecTs0. O30H https://m.edsoo.ru/ff0d448e
Du3nyecKne 1 XUMUYECKUE CBOMCTBA

22 KHCTIOopo/ia (peakiuy OKUCIICHUS, EH@I_I;I/OTeKda HOK/ff d
ropenue). [lorstue 00 oxcumax ttps://m.eds00.ru/ff0d4614
Crioco6bI mostyueHus KUCI0poa B

23 71a00paTOPHUX U IPOMBIIIUIEHHOCTH. BH6H_HOTeKa LIOK
TTpimenense Kucioposa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ ekt XuMuIeckoi

24 peaKIuu, MOHITHE O TEPMOXUMHUYECKOM bubnnoreka [JOK
YPaBHEHMH, 3K30- U SHAOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
peaKImsIx
TonnuBo (HedTh, yroiab U METaH).

25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 BH6H_H0TeKa LIOK
N —— https://m.edsoo.ru/ff0d4c4a
[TpakTrueckas padora Ne 3 o Teme

26 «[lomyuenue u cobnpanue KUCIOPOAA, bubmmorexa [IOK

M3y4EHHE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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Bonmopon — 35emMeHT 1 npocToe

bu6mmoreka [IOK

21 BelecTBo. HaxoxieHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
8 ®du3nYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoja. [IpuMeneHre Bogopoia https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHE 0 KMCIOTAX U COIIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MosTydeHus BOAOPOIa B bubnmoreka [JOK
naaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas Ta Ne 4 mo TeM
31 «ﬁinyqeiilean E?)gzlngﬂe Bo(;wgo;a Bronmozexa LIOK
M ’ https://m.edsoo.ru/ff0d4f42
M3YyYEHUE €r0 CBOHCTBY»
30 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [HOK
ABoraapo https://m.edsoo.ru/ff0d542e
I B LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA HIIU 00BEMY
| D A AT B LOK
! . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsiTe 06 bubmuorexa [JOK
WHIUKATOpax https://m.edso0.ru/ff0d59e2
g | Do memopre, e B LOK
' https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pPacCTBOPE
[TpakTrueckas padota Ne 5 o reme
38 «IIpuroroBienue pacTBOpPOB ¢ bubmuoreka [JOK
OTpeIeIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtponsHas padora Ne2 o teme bubmuoreka [JOK
«Kucnopoza. Bomgopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
11 [Tonydyenune u XuMH4YECKHE CBOMCTBA bubmuorexa [JOK

KHCJIIOTHBIX, OCHOBHBIX 1 aM(I)OTCpHLIX

https://m.edsoo.ru/ff0d664e
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OKCHIOB

42 OcHoOBaHUS: COCTaB, KJIacCCU(PUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4yeCcKue CBOWCTBA bu6mumorexa [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubnuorexa [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
" HUE): HOMEHKJIAT
46 CCHO(J)ICO((;II)?IHOJIy?eHI/?ﬂ E):(HKI\;]IIPEI“IZEEI)/IC bubmmorexa [TOK
N ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTuyeckas pabora Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIC KJIACChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnuoreka [IOK
HEOPraHUYECKUX COSTUHCHUI https://m.edso00.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bubmaorexa LJOK
https://m.edsoo.ru/00ad9cb2
KouTponsnas Ta Ne3 1o TeM
50 "OOCH(I))EELIeaKHI;ii(I:I iQI)Sragﬂsecinx bubmorexa LHOK
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKH K ndukanun
51 x;hrf)mq:mzx aneMe}JII:(():; ?[OH?II;I/IC 0 bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIAaX CXOTHBIX AJIEMEHTOB
Ilepunonnuecknii 3aK0H U BuGmuotexa LIOK
52 [Tepuoanueckast cucteMa XUMHUYECKUX httos://m.ed 100ada5?
pPS://mM.eds00.ru/VladaosC
anemenToB JI. . Menaeneena
53 [lepuoapl, rpynmnsl, IOATPYIIIBI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTorsr https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 060.]10‘181(“ Bubmorexa [IOK
55 aToMoB 3J1ieMeHTOB [lepuoanueckoit

cuctemsl J[. 1. Menaeneera

https://m.edsoo.ru/00ada6bc
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XapakTeprucTuKka XMMHUECKOTO
3JIEMEHTA I10 €T0 MOJIO0KEHUIO B

bubmuorexa [JOK

56 [Tepuomuueckoii cucreme /1. U. 1 https://m.edso0.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BUTHSA HAyKU U npakTuku. /1. 1. 1 bubmuorexa [JOK
MeHeneeB — yu€Hblii, Ieqaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
B cncrevananm ot ) Butimorexa LIOK
N https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponsHas padora Ne4 o Teme Bubmiorexa [IOK
59 «CTtpoeHue aroMa. XUMUYECKAsI CBA3bY 1 .
o https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIEeKTPOOTPULIATETLHOCTH aTOMOB 1 bubnuotexa [JOK
XUMHYECKHMX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Hommas xumurieckas cpssp . https://m.edsoo.ru/00adac34
62 KoBasieHTHAs nossipHas XMMU4eCKast 1 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHTHas HenoysspHas XUMUYeCcKas 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 Crenenp okncneHis . https://m.edsoo.ru/00adae28
65 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuotexa [JOK
peakuuu https://m.edso00.ru/00adb076
66 OKHUCIHUTENN U BOCCTAHOBUTEIHN 1 bubmorexa HOK
https://m.edso0.ru/00adb076
57 cnerevaman s o teve ) ubmiorera LIOK
https://m.edso0.ru/00ad9cb2
«CtpoeHne atomMa. XMUMHYECKAs CBSI3b)»
68 PesepBHbIil ypok. O0001ICHNE U 1 bubmuorexa [JOK
cUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

9 KJIACC
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Koau4yecTBO 4acoB

DJIeKTpOHHbIe U (POBBIE

Ne Tema ypoka Kour i Aara 00pa3oBaTeJbHBI
/o Beero POJIbHbIE PaKTH4YecKue u3yuenus pa3o € €
padoThI padoTshI pecypcel
[lepuoanueckuii 3aK0H.

1 Ilepronnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX di1emenToB [I. 1. https://m.edsoo.ru/00adb59e
MenpaeneeBa

, | mem e | BuGorera LOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTALIHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas paborta Nel mo teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHuecKux 1 bu6mmoreka [JOK
peaKIyii Mo Pa3InIHBIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0

;| e speemmarennk | B 10K

‘ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM pPaBHOBECHH.
@DakTOpBI, BAUSIOIINE HA CKOPOCTh bubnnoreka [JOK

8 . 1 )

XUMHUYECKON PEeaKIMH U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10| mecvouramn Crmemme n oraise . Buwoterca LIOK

: https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI

11 HNonnublie ypaBHEHUS peaKIuit 1 bubmorexa [IOK

https://m.edsoo.ru/00add448

12 XUMHYECKHE CBOMCTBA KUCIOT U 1 bu6mmoreka [JOK

OCHOBAHUH B CBETE IIPEACTABICHUI

https://m.edso0.ru/00add5d8
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00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI

XUMHUYECKHE CBOWMCTBA COJIEH B CBETE

13 MpeICTaBICHUIA 00 bubmorexa LHOK
. https://m.edsoo.ru/00add8h2
AIEKTPOIUTUYECKOM TUCCOLIUAIIUT
14 [TonsTue o ruapoaU3e coen bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O06o001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
3HAHU https://m.edsoo.ru/00addd12
[IpakTrueckas Tta No 1.
16 «I?:meancazcnpei)?/IOM:HJIanLme bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbHas ta No2 o Tem
17 «Snellzsgonzn?qafciaiJZI/ICC(())HI/IeaueH;I. Bronmozexa LIOK
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
18 Xummmcotue cofirs na npumepe ubmorera LIOK
https://m.edsoo.ru/00addfe2
XJiopa
19 e caoiicra, nonymene ubmiorera LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
o
20 lonyeenme commott caons, ubmiorera LIOK
. ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONCTB»
2L xammsaccrun, peskuut, e o Bafmorexa LIOK
’ https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxnenue cepel 1 €€ coeAMHEHUN bubnuoreka [IOK
B npHpoje. XMMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
o4 CepoBoaopoi, cTpoeHHe, GU3HUECKUE bubnmoreka [JOK
Y XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunpl cepol. CepHas KUCIIOTA, bubmuorexa [JOK

¢du3nuecKrue 1 XUMHYECKHE CBOMCTBA,

https://m.edso0.ru/00adea28
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pUMEHEHHE

Xumudaeckue pE€aKknuuy, JCxKaluc B
OCHOBC ITPOMBIIIJICHHOT'O criocoba
IMOJIYYCHHA CCpHOfI KHCJIOTHI.

bu6mmoreka [IOK

26 XUMHYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpelibl COeAMHEHUSIMHU
cepbl

27 Breruucnenue MaccoBoil J10IM BbIXOJ1a bubmuorexa [JOK
IPOJYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKA 3JIEMEHTOB

28 V A-rpynmsbl. A30T, paclipocTpaHeHHe bubnnoreka [JOK
B IIpUPOJIE, HU3NUSCKHE U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA

29 ammwiccens chotiorse notyucre BuGmorera LIOK

’ https://m.edso00.ru/00adf004
pUMEHEHUE

0 dlonyuenme ammasa, wysene éro Butimiorexa IIOK

N ’ https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ husndeckue u bu6nmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

g | e e g Bumorera 0K

' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEel CpeIbl
COCTMHCHUSIMHU a30Ta
33 g)ggggﬁﬁgﬁgfnfgg q)(l?yli)jn(tl\gll?ﬂe u bubmmorexa [IOK
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWMCTBA, MOJTyUYEHUE
Ucnonb3oBanue hocdaToB B KauecTBe

34 MUHEPATBHBIX YIOOPEHHI. bubnnoreka [JOK
3arpsi3HeHUE IPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacpocTpaHeHuE B Bubnorexa [TOK

35 npupoe, GU3NIECKUE U XUMUIECCKHE

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuapl yraeposaa, ux pusnueckue u
XAUMHUYECKUE CBOUCTBA.

bubmuorexa [JOK

36 DKOJIOrHYeCKHe POOIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriepoaa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmorexa LIOK

https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme

38 "ITosrydyeHune yrieKuciioro rasa. bubmmoreka [IOK
KauecTBeHHast peakius Ha KapOOHAaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpIPaHI/I‘IGCKI/IX BEIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTepoaa
40 KpemHunii u ero coequHeHus bubmorexa LIOK
https://m.edso00.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue

41 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME bubmuorexa [JOK
«BakHeHIIIHe HEMETAJIBI H UX https://m.edso00.ru/00ae0bf2
COCTMHCHUS)

KonTponnHas 0
2 i neverammn Bumaorexa IOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS)
OO61mas XxapakTepUCTHKA XUMUYECKUX
DJIEMEHTOB — METaJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
MeTaTMYEeCKast KPUCTATITHICCKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB

N https://m.edsoo.ru/00ae1156
HANPSDKEHUH METalIOB
O611me crnocoObl MoTy4eHHUs
o | e o B B 10K
’ https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeCH
46 [TonsATHE O KOPPO3UU METAIIIOB bubmuorexa [JOK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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47 [Ilenoynbie METATIIBI BH6H_HOTCK3 HOK
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJIust https://m.edso00.ru/00ae14b2
49 [llenoyno3eMeNnbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIUI ¥ MarHHi https://m.edso0.ru/00ae15e8
50 BaxkHeiilne coequHEHNS KaIbIIH Eggg:l;l/?;][.eelzlalsﬁ)?’llf/OOaﬂ%S
51 O6OGI£IGHI/I€ U CHCTEMaTH3aIUs
3HAHUH
50 JKEcTkoCTh BOIBI U CIIOCOOEI €8 bu6mmoreka [IOK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
[TpakTudeckas padora Ne 6 mo Teme Bubmorexa LIOK
53 XGCTKOCTI’,,BOHH 1 METOAIRT €€ https://m.edso00.ru/00aelae8
yCTpaHCHHUS
. bubnuotexa [JOK
54 ATOMHHHIE https://m.eds00.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
THJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIM JKeJle3a bu6mmorexa [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O606H§CHI/IC U CHCTeMaTH3allus
3HAHUH
[TpakTuueckast paborta Ne 7. Pemenue
59 AKCIIEPUMEHTATIBHBIX 33124 TI0 TEME bubmuorexa [JOK
«BaxHeime MeTallIbl U UX https://m.edso0.ru/00ae3de8
COCIUHEHHMS
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIU OJIUH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6mmoreka [JOK

COJICPXUT pUMecH. Beruncienus
MacCOBOH 10U BbIXOJa MPOAYKTA
peakiuu

https://m.edso0.ru/00ae1750
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O00011eHre U CUCTEMATU3ALIS

61 . 1
3HAHUN
KontponsHast padora Ne4 o reme
62 «Baxxueime MeTaibl 1 UX 1
COCTUHEHUS
63 BemecrBa u marepuainsl B 1 bubmmoreka [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubmuorexa [JOK
OKpYXXaIoIIel CpeJibl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun 1 bubnnoreka [JOK
IKOJIOTUYECKUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600IIeHNE 1 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBusiit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMaTH3aIlHs 3HAHHUI https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O600IIeHNE U 1 bubnnorexa [JOK
CHCTEMATU3aLMs 3HAHUHI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITIPOT'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

PacCKpbIBaTh CMBIC]I OCHOBHBIX XMMHUUYECKHX MOHITHH: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMEChH
(omHOpOHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAST aTOMHas
U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAsl Macca,
MaccoBas JIOJIsl XUMHUYECKOTO JJEMEHTAa B COCIMHEHHH, MOJISPHBII
00BEM, XUMHUYECKass peakius, KiacCUPUKAIUs peakUuuid: peaxiuu
COCIMHEHUS, PEAKIMU PaA3JIOKCHHS, PEaKIMH 3aMEIICHUS, PpPEeaKIuu
oOMeHa, »7K30- U OHHAOTEPMUYECKHE PEaKIMH, TermaoBod dhdext
peakuuu, pacTBOp, MaccoBasi  JOJds  BemiecTBa  (NMPOICHTHAas
KOHIIEHTpAIlUs) B pacTBOpE

1.2

HIUIIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH |
IMPUMCHATD OTHU ITOHATHUA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

13

14

UCMOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY [UIl COCTaBJIE€HUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUHI

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MacChl BEIIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo

1.5

ONpeACIAATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCANHCHUAX

1.6

1.7

1.8

KJaccu(uIUpoBaTh XUMHYECKHE peakiuu (10 4YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PQEKTY)

BBIUNCIIATh OTHOCUTENIBHYKO MOJIEKYJSIDHYIO M MOJISIDHYIO MaccChl
BEILIECTB

BBIUUCIIATh MAacCOBYIO JOJNI0 XHMMHUYECKOrO 3JIEMEHTa M0 (opmyie
COEIMHEHUS,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B pACTBOPC

1.10

2.1

NPUMEHATh €CTECTBEHHOHAyYHbIE METOJAbl TO3HAaHUS — HaOIIOJCHHUE,
U3MepeHne, MOIETUPOBaHNE, SKCIIEPUMEHT (pEeasIbHbII U MBICIIEHHBIH )

ITo Teme: «BaxxHeiiine mpeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»

PaCKpeIBATG CMBICII OCHOBHBLIX XHUMHYCCKHUX MMOHSTHH: OKCHJ, KHCIIOTa,
OCHOBAHHE, COJIb

2.2

OTIPEIETATh TMPHHAMICKHOCTh BEHIECTB K ONPEACIEHHOMY KJIAcCy
COeMHEHUH 1o Gpopmynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPTraHUYCCKUC BCIICCTBA

2.4

XapaKTCpPU30BaTh (OHI/ICBIBaTL) 06H_[I/IC XHUMHYECKHE CBOMICTBa BCIICCTB
Pa3InYHBIX KJ1aCCOB, IMOATBCPIKAasA OITMCaHHEC nmpuMepamMun
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ

2.5

IIPOTHO3UPOBAaTb  CBOMCTBA  BELIECTB B  3aBUCUMOCTH  OT  HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXXHOCTU IIPOTEKAaHUA XMMHYECKUX
IIPEBPALLICHUI B PA3JIMYHBIX YCIOBUAX

2.6

CcJIeg0BaThb ImpaBujiaM IIOJIb30BaHUA XUMHYECKOUI HOCYI[OI>'I n
7a0opaTOpHBIM O0OpYZOBaHUEM, a TaKXe IMpaBUiiaM OOpamIeHus ¢
BCIICCTBAMHU B COOTBCTCTBHU C MHHCTPYKHOUSAMU 110 BbIITOJIHCHHUIO
7a00paTOPHBIX XWMHUYECKUX OIBITOB IO TONYYECHHIO W COOMPAHHIO




razoo0pa3HbIX BeMIeCTB (BOAOPOJAa M KHCJIOPOJAA), MPHUTOTOBICHHIO
pPacTBOpPOB C ONPEAEIEHHOW MacCOBOM J0JIEM pACTBOPEHHOIO BELIECTBA,
IUIAHUPOBaTh W TIPOBOAUTH  XMMHUYECKHE  DKCIEPUMEHTHl IO
pacro3HaBaHMIO PACTBOPOB  IIEJIOYEH M  KHCIOT C  IOMOUIBIO
WHIUKATOPOB (JITakMmyc, (heHOIBTaIeHH, METHIIOPAHX U IPYTHE)

2.7

MIPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKOM peakIuu

I[To Teme: «llepuonuueckuii 3akoH u llepuonuueckas cucrema
xumudeckux anemeHtoB J[. WM. MengeneeBa. CtpoeHue aroMos.
Xumudeckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITHI

3.1

3.2

3.3

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMUYECKHUX TOHATUH: SOpO aTroma,
AIIEKTPOHHBIA CJIOW aromMa, aToMHas oOpoOuTaigb, paguyc aroma,
XUMUYECKas CBs3b, IMOJSpHAsT W HEMOJIApHAs KOBAJEHTHAsl CBS3b,
AIIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBS3b, HOH, KATUOH, aHUOH, CTEIEHb
OKUCIICHUS

KJIacCU(UITUPOBATh XUMUYECKHUE DJIEMEHTHI

ONHKCBHIBATh M XapaKTepH30BaTh TabmuuHyoo ¢opmy llepuoamueckoii
CHUCTEMBbl XHMHYECKHUX OSJIEMEHTOB: pa3JInyarh IOHATHUA «TJIaBHAs
noarpynna (Arpynna)» u «nobounas noarpynna (brpynma)y, «manbiex»
U «OO0JIBLINE» TEPHOAbBI

3.4

packpbeiBaTh cMbici Ilepuomumueckoro 3akona JI.MI. Mennaeneesa:
JIEMOHCTPUPOBAaTh IMOHMMAHUE MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUUYECKHX AJIEMEHTOB OT UX MMOJ0KeHus B [leprnoandeckoit cucreme

3.5

COOTHOCUTH  OOO3HAYeHMs,  KOTOpble  HMMEITCi B Tabiuie
«Ilepnognueckas cucrema xumuieckux emeHToB /.M. Menneneesa» ¢
YHUCIOBBIMU  XapPaKTEPUCTUKAMU  CTPOEHHUS aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sAnpa, OOIIee YHUCIO JJIEKTPOHOB U
pacripe/ielIeHUe UX T10 3JIEKTPOHHBIM CJIOSIM)

3.6
3.7

9 KUIACC

Kon
NpoBepPsSIeMOro
pe3yjabTara

1

11

ONpCACIIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

ONpeAeNnsiTh BUJA XMMHYECKOM CBA3M (KOBaJE€HTHas M MOHHAas) B
HEOPraHUYECKUX COCAUHEHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUS)

PaCKphIBaTh CMBICJI OCHOBHBLIX XHMHYECKUX IIOHSATHI: pacTBOp,
AIIEKTPOJIUTHI, HEINEKTPOIUTHI, DIEKTPOJIUTHUYECKAs JAUCCOIHAIIHS,
peaKIMu HMOHHOTO OOMEHa, KaTaju3aTrop, XUMHUYECKOe pPaBHOBECHE,
oOpaTtumbie u HeoOpaThMbIe peaxIum,
OKHCIUTCIIBPHOBOCCTAHOBUTCIIBHBIC pCaKkuuu, OKHCJINTECIIb,
BOCCTAHOBUTENIb, OKHCIIEHHE ¥  BOCCTAaHOBIEHHE,  AJUIOTPOMHS,
aM(}oTepHOCTb, XUMUYECKas CBSI3b (koBaneHTHA, WOHHAs,
METaJININYecKas), KpUCTAIIMYECKas pemérka, CIUIaBbl, CKOpPOCTh
XUMHYECKON peaKIuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHU U
IMPUMCHATH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBIIAITh yYPAaBHEHHUS DJICKTPOIMTHYECKOM AMCCOLMALMM KHUCIOT,
LIeJI0YE M COJIEH, IIOJNHBIE M COKpPAILEHHBIC YPAaBHEHMS peakLUil
MOHHOr0 0OMeHa

1.4

PaCKpheIBaTh CYHIHOCTHh OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ




MOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIUii

1.5

MIPOBOAMTD PACUEThI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

IIo Temam: «Hemertamnel m ux COCAUHCHUA» U «MeTtamiel B HX
COCOAUHCHUA

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CIEHU(PUUECKUE XUMHYECKHE
CBOMCTBA IMPOCTBIX M CIIOXHBIX BEIIECTB, MOATBEPXKIasl OMNMCAHUE
IIpUMEpPaMU MOJIEKYJIIPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHX PeaKuil

2.2

COCTAaBJIATL YPAaBHCHUA peaKuHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHUC
FeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMIPOrHO3UPOBATH CBOMCTBaA BEIICCTB B 3aBHUCHMMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH HNPOTCKAHHUA XHUMHYCCKUX npeBpameHHﬁ B Ppas3IMYHbIX
YCIIOBUAX

2.4

CJIeZIOBaTh  TMpaBWJIaM  TIOJb30BAHUS  XMMHYECKOH  IMOCYIOH |
nabopaTopHBEIM 000pyHIOBaHWEM, a TakXKe IpaBWIaM OOpalICHHUS C
BCIICCTBAMH B COOTBETCTBHM C WMHCTPYKIUSMH TI0 BBIOJHEHHIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OINBbITOB II0 IOJIYYCHUIO H CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aMMHUAKa M YIIIEKKCIIOTO Ta3a)

2.5

MPOBOAMTh  pPEaKIMH, IOATBEPIKIAIOIINEG KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEMICCTB: PACHO3HABATh OIBITHBIM IyTEM XJIOPH-, OPOMHUI,
uonua, kKapbonar, d¢ocdar, cunHMkaTr, cynbdpaT, THIPOKCHIUOHBI,
KaTHOHBI aMMOHHMSI, MOHBl W3YYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIIHAEC B
BOJIHBIX pPacTBOpax HEOPraHMYECKUX BEIECTB

ITo Teme: «XHUMHsI B OKPY:KAIOILIAsL CPENA»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xxumudeckux noHstuil: II/IK Bemecrtsa;
KOpPpPO3Hsl METAJIOB

3.2

MIPUMEHSITh OCHOBHBIE OTIEPAIlUU MBICITUTEILHON JAEITeTbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, OO0O0OIEeHHE, CHUCTEMATU3AIMIO, BBIABJICHHE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3yU€HUs CBOMCTB BEIIECTB U
XUMHUYECKHX PEaKIHid; €CTECTBCHHOHAYYHBIC METOIbl TIO3HAHHS —
HaOIo/IeHUe, U3MEPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT (pEalIbHbIN U
MBICJICHHBIN)

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 [lepBoHavyalIbHBIE XUMUYECKUE MTOHSATHUS

11 [Ipeamer xumuu. Posb XuMHUM B KU3HU YeJIOBEKa. XUMHS B CUCTEME HayK. Tena u
BemecTBa. OU3NUECKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

12 [Tonsitue o METOJIaX MO3HAHWA B XUMHH. Uucteie BemecTBa U cMecH. CrocoOsl
paszfeneHus cmecei

13 ATOMBI U1 MOJIEKYJIBI. XUMHYECKHUE 1eMEHThl. CUMBOJIBI XUMUYECKUX HJIEMEHTOB.
[IpocTblie U coXKHbIE BenlecTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE
Xumudeckass gopmyna. BaneHTHOCTH aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH

14 ITOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aTOMHAst Macca. OTHOCHUTENbHAA
MOJIEKYJIsipHas Macca. MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTA B COEMHEHUN
KonnuectBo BemectBa. Monb. MounsipHas macca. B3auMocBs3b KOJIMYECTBA,

15 MacChl M 4YHCJIAa CTPYKTYpHBIX €IWUHUIl BemecTBa. Pacu€rel mo dopmynam

XUMHYECKHUX COEIUHEHUN




1.6

DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKas peakius U €€ Mpu3Haku. 3aKOH
COXpaHEHHMs MacChl BEIIECTB. XHUMHUECKHe ypaBHeHus. Kiaccudukanms
XUMUYECKUX PeaKkiuid (COCTUHEHMS, PA3JIOKEHUS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMHUECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCYJOH, C MpaBUIaAMHU
paboTel B JlabopaTopuu W TpuEMaMHU OOpamieHHWsT C  JIAOOpaTOPHBIM
00OpyJIOBaHUEM, W3yUYE€HHUE W ONUCaHHe (UBMYECKHX CBOWCTB 0Opa3IoB
HEOPraHWYeCKUX BELICCTB, HaOro/eHHe (pu3ndyeckux (IUIaBICHHE BOCKA, TasHHE
JbJa, pacTHpaHHe caxapa B CTYIKe, KUICHHE W KOHJCHCAIMS BOJbI) H
XMMHUYECKMX  (TOpeHHME  CBEYHM,  IPOKAIMBAHWE  METHOH  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOH) SIBIICHWH, HAOJIOJCHUE H OIHCaHUE
NPU3HAKOB  TMPOTCKAHUS ~ XMMHYECKMX  peakiuii  (pas3jioKeHue  caxapa,
B3aMMOJICHCTBHE CEPHON KHCJIOTBI C XJIOPHIOM Oapwsi, pa3joXeHHUEe THAPOKCUIA
menu(ll) npu HarpeBanuu, B3aMMoJIeiicTBIE Kee3a ¢ pactBopom coiu meau(ll),
U3yueHHe croco0OB pasjielicHus cMeced (C MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BBINIAPUBAHKE, TUCTUILISILNS, XpOMaTorpadus), MpOBEICHUE OYUCTKHU TOBAPCHHON
coiM, HaONIOJEHWE W  ONHMCAaHWUE  PE3yJIbTaTOB  IPOBEICHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3/JaHUE MOJEIEH MOJEKYI
(IrapoCTePIKHEBHIX )

Baxwueimne MMpCACTAaBUTCIIN HCOPIraHNMYCCKUX BCIICCTB

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopom — sJeMEHT M MpOCTOe
BelecTBo. HaxoxnaeHuwe Kuciaopoga B mpupoae, (U3NYECKUEe U XUMHYECKHE
cBoiictBa (peakumu ropenusi). Oxcunsl. Ilpumenenume xucnopoma. CrocoOsr
MOJIy4eHHUsl KUCIopoJa B Jaboparopud W MpOMbBIIUIEHHOCTH. KpyroBopor
Kucaopoaa B npupoze. O30H — ajutoTponHasi MOAU(GUKAIUS KUCIOpoaa

TenoBoit 3¢ (hekT XUMUUECKON peaKIK, TEPMOXUMUUYECKHUE YpaBHEHUS, K30~ U
OHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroiab M MeTaH. 3arpsA3HEHHE BO3AYXa,
yCUJICHUE MTApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0SI

Bonopox — amemeHT W mpocTtoe BeiecTBO. HaxokieHue BOIOpoJa B TPHPOJE,
(bu3HYecKrue U XUMHUYECKHAE CBOMCTBA, TIPUMEHEHHE, CIIOCOObI orydeHus. KucnoTel
Y COJTH

MousipHblii 00BEM ra3oB. Pacu€Tbl M0 XMMUYECKUM ypaBHEHUSIM

®dusnueckue cBoMCTBa BoAbl. Bona kak pactsopurens. PactBopbl. HacslmenHbie n
HEHACBIICHHBIE PAcTBOpPHL. PacTBOpMMOCTh BewiecTB B Boae. MaccoBas mois
BElIECTBa B pacTBope. XUMUUeckue cBoicTBa Bojbl. OcHoBaHus. Ponb pacTBopoB
B IIPUPOJE M B XM3HU uesoBeKka. KpyroBopoT BoIbl B IpHUpoOJe. 3arpsA3HEHHE
MpUPOJIHBIX BOA. OXpaHa U OYMCTKA PUPOIHBIX BOJ

Knaccupukanus Heopranmyeckux coeamHeHuid. Oxcunpl.  Knaccudukarms
OKCHJIOB:  cosieoOpasytoniye  (OCHOBHBIE, KHCJIOTHbBIE, aM(OTEepHbIE) U
HeconeoOpasyrone. Homenknarypa oxcumoB. @DH3MUECKHE W XUMHUYECKHE
cBOMcTBa OKCHAOB. [loyyeHne okcuaoB

OcnoBanus. Kiaccudukanust ocHOBaHUM: METOYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. PU3MYECKUE U XMMHUYECKUE CBOWCTBA OCHOBAHUU.
[TonydyeHue ocHOBaHU I

Kucnorsl. Knaccudukanus xucnor. Homenknarypa xkucnor. ®usnyeckue u
XMMHYECKHE CBOKCTBAa KHUCIOT. Psan aktuBHocTM MetamuioB H.H. bekerosa.
[TonydyeHue KuCiIoT

2.9

Comu. Homenknarypa coneil. dusnueckue M XUMHUYECKHE CBOMCTBA COJICH.
ITonyuyenue coiueit

2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COQI[I/IHCHI/Iﬁ

2.11

XUMUYECKUH SKCIEPUMEHT: Ka4eCTBEHHOE OIpe/ieJIeHHE COAEP KaHUs KUCIOpoaa
B BO3AyXe, IMOJy4YeHHE, COOMpaHWe, pAaclO3HaBaHWE W M3YyYECHHUE CBOKHCTB
KHCIIOpo/ia, HaOJI0eHNe B3aUMOJICHCTBUSI BEIIECTB C KHUCIOPOJIOM M YCIIOBHUS




3.1

BO3HUKHOBEHHMSI M TMPEKpAIEHUS TOpEeHHs (TOXKapa), 03HAKOMIICHHE ¢ 00pa3IaMu
OKCHJIOB M OIIMCaHME WX CBOWCTB, MOJYy4YeHHUE, COOMpaHHE, paclo3HaBaHHUE WU
M3Yy4YeHHE CBOMCTB BOAOpOJa (FOpeHHUE), B3aUMOJCHCTBUE BOJIOPOAA C OKCHUIOM
meau(ll) (Bo3MOKHO MCTIONIb30BaHKE BUACOMATEPUATIOB), HAOIIOACHHE 00Pa3IoB
BELIECTB KOJMYECTBOM 1| MOJb, HCCIeIOBAaHUE OCOOEHHOCTEH pacTBOPEHUs
BEUIECTB C Pa3JIMYHOM pPacTBOPUMOCTBIO, NPUTOTOBIEHUE PacTBOPOB C
ornpeAenEéHHON MacCOBOW JI0JIEH pacTBOPEHHOTO BEILIECTBA, B3aUMOICHCTBHUE BOBI
¢ MertajulamMu  (HaTpueM HM  KajubluMeMm)  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), OIpEAETICHHUE PACTBOPOB KHUCIOT U IIEIOYEeH C MOMOUIBIO
WH/IWKATOPOB, HUCCIEA0BaHHE OOpa3lOB HEOPTraHMYECKHX BEIIECTB pa3IMYHBIX
KJIACCOB, HAOIIOZCHHE U3MEHEHUS! OKPAcCKH MHAMKATOPOB B PacTBOpax KUCIOT U
niesiouel, u3ydeHue B3aumojeictBus okcuga menu(ll) ¢ pacrBopom cepHoii
KHCIIOTBI, KHCIOT C MeETalylaMH, peakiuil HeWTpaau3aluu, I[OJIy4eHUe
HEpACTBOPUMBIX OCHOBAHMMH, BBITECHEHHE OJHOIO METajula APYTUM M3 pacTBOpa
COJNIM, pEUICHHE SKCIePUMEHTANBHBIX 3a/lad Mo Teme «BaxHeWime Kiacchl
HEOPraHWYECKUX COCAUHEHUIN

[Iepnonnueckuit 3akoH u [lepuoandeckas cuctemMa XMMUYECKUX d1eMeHToB [[.1.
Menpeneesa. CtpoeHue aToMoB. XUMU4ecKas CBsA3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

[lepBble MOMBITKY KIACCUPUKAIIME XUMHYECKHX 3JIeMeHTOB. [loHsITHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHbIE METasllbl, TaJOreHBI,
UHEPTHBIE Ta3bl). OJIEMEHThI, KOTOpble O00pa3yloT aM(pOTEpHbIE OKCUIbl U
THJIPOKCHUIbI

3.2

[Iepnonnueckuit 3akoH. llepnoguyeckas cucrema Xxumudeckux viemMeHToB J[.M.
MenneneeBa. Kopotkoneproanas u anuHHonepuoaHas ¢opmsl [lepuoandeckoit
cucteMbl xumudeckux dnemeHtoB JI.MI. Menneneesa. Ilepuonsl M rpynmsl.
Pu3nuecKuil CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB MIEPUOJA U IPYIIILI DJIEMEHTA

3.3

3.4

Crpoenue aromoB. CoctaB aTomHbIX saep. M3oromsl. Dnektponbl. CTtpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckon cucremsl .M. MenaeneeBa. XapakTepuCTHKAa XHUMHYECKOIO
3JIEMEHTA MO ero nonoxeHuto B [lepuogunueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METANINYECKUX U HEMETAUNINYECKUX CBOMCTB IO rpynnam U rnepuojam. 3Ha4eHHE
[Iepnonnueckoro 3akoHa u Ileprogudeckoil CUCTEMBI XMMHYECKHX 3JIEMEHTOB
JUIsl pa3BUTHs HayKU U npakTUku. JI.M. MeHeneeB — y4€Hbli U rpaskJaHUH

3.5

3.6

Xumudeckass CcBs3b. KoBaneHTHas (MOJIApHAsT W HEMOJSIPHAs)  CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUYECKHUX 3JIEMEHTOB. MloHHas CBS3b

Crenenp okucneHus. OKHCIMTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Ipouecch
OKHCJIEHHMS B BOCCTaHOBJIEHHI. OKHUCIIUTENN U BOCCTAHOBUTEIIN

3.7

9 KJIACC

XWMHYECKUN OKCIEPUMEHT: HW3y4yeHHe oO0pas3lloB BEHIECTB METAIOB U
HEMETAJUIOB, B3aWMOJIECMCTBHE THUIPOKCHAA LHMHKA C pacTBOPAMHU KHUCIOT H
LIEJI0YEH, IMPOBEIAEHUE OIBITOB, WIUIFOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKinii (ropeHue, peakiiuy pa3ioKeHUs, COSTUHEHHS)

Kon

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS

1

BemectBo n xummndeckas peakuus. [Topropenue

1.1

[Tepuonuueckuii 3akoH. [lepronuueckas cucrema XUMHUYeCcKuX 3yemeHToB J[.M.
MenpneneeBa. CrTpoeHue aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHM CBOWCTB
XMMHYECKUX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, KM, KAJIbIUA MU HX
COCMHEHUI B COOTBETCTBHUM C MOJIOKEHHEM OJJeMEHTOB B llepmoamueckoii
CHUCTEME U CTPOCHUEM UX aTOMOB




1.2

1.3

1.4

CtpoeHue BelecTBa: BUAbl XUMUYECKOUN CBA3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM pEmETKH U BHUAA
XuMHueckoi cBsa3u. Knaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB
(MexxayHapoHas U TpUBHAJIbHAs). XUMUUYECKUE CBOIMCTBA BEILIECTB, OTHOCSIINXCS
K pa3jau4HbIM KjaccaM HEOPraHMYECKUX COEIMHEHHUM, TE€HETUYEeCKas CBA3b
HEOpPraHMYECKUX BEILECTB

Knaccudukanuss XUMHUYECKUX peakiHidi MO Pa3IMYHbIM MpU3HAKaM (10 YHCIy U
COCTaBy Y4YacTBYIOIIMX B peakIUH BEIIECTB, IO TemioBoMy 3(ddekry, 1o
M3MEHEHHIO CTETIEHEH OKHCICHHS XUMHYECKUX DJIEMEHTOB, MO0 0OpaTMMOCTH, IO
YUYaCTHIO KaTalau3aTropa). DK30- U 3HIOTEPMUYECKHUE PEAKLUU, TEPMOXUMHUUECKUE
ypaBHeHus. [oHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu

[lonatue 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUECKUX peakiusx. lloHsTue o
TOMOTE€HHBIX M TE€TEPOreHHBIX peakuusax. IIoHATHE 0 XMMMYECKOM PaBHOBECHH.
@akTOpBl, BIHAKOLIME HA CKOPOCTh XUMHUYECKOM pEakIMM U IIOJIOKEHUE
XUMUYECKOTIO PaBHOBECUS

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu, BHGKTpOHHHﬁ OajaHc
OKHCJIUTENLHO-BOCCTAHOBUTEIIHLHOM pCaKluu. CocraBnenue ypaBHCHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAaHOBUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIB30BaHHEM METOJa
QJICKTPOHHOI'O OanaHca

1.6

Teopus >3IEKTPOJUTUYECKOW TUCCOLNMALMU. DJIEKTPOJIMUTHI W HEINEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHM3M JAHMCCOLMALIMM BEUIECTB C Pa3jIMYHbIMH BHUAAMU
xumuueckor cBs3u. Crenenp nuccouuanuu. CuibHble U ciaaOble AIEKTPOJIUTHI.
Peakiiuu moHHOTrO OOMEHa. YCJIOBHS TPOTEKaHUS PEaKIMid HOHHOTO OOMEHa,
IIOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMM W coiled B CBeT€ NPEIACTABICHUH 00 DIIEKTPOIUTHUYECKON
mucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [IoHATHE O ruapon3e conen

1.7

2.1

XUMHUECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAIMYECKUX
pPEeIETOK HEOPraHMYEeCKUX BEIIECTB — METANIOB U HEMETauIoB (rpadgura u
ajMa3a), CIIOKHBIX BELIECTB (XJIOpUIa HATpHs); HUCCIelIOBaHHE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peaklMu OT BO3JACHCTBHUS pa3WyHBIX (AKTOPOB;
HCCIIEIOBAHKE JIEKTPONIPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCA TUCCOLUALIMN
KHCIIOT, IIeoueid U cojell (BO3MOXHO HCIOJb30BaHUE BHJEOMATEPHUAJIOB);
MIPOBE/IEHUE ONBITOB, WITIOCTPUPYIOIIUX MPU3HAKHU MPOTEKAHUS peaKIHii HOHHOTO
oOMeHa (oOpa3oBaHME OcaliKa, BbIAENEHUE Ta3a, 0O0pa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUi
(ropeHue, peaklUuy pa3iokKeHHs, COeIMHEHNs); paclioO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C I[OMOINBIO KAYECTBEHHBIX pEaKkIMid Ha HOHBI;  pelIeHHe
OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hemeramis! un ux COCIMHECHUA

OO6miass  xapakTtepucThka rajgoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue U (U3NYEeCKUe CBOUCTBA MPOCTHIX
BEIIECTB — TallOr€HOB. XHWMHWYECKHE CBOMCTBA Ha MOpUMEpEe XJiopa
(B3aMMOJEWCTBUE C MeETaJUIaMH, HEMeTajllaMH, IIelo4aMu). XJIOPOBOJOPO.
ConsHasg KHUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydYeHHE, NMpuMeHeHue. [leficTBue
XJIOpa W XJIOPOBOJOpPOJAa Ha OpPraHu3M 4YelloBeKa. BakHelmme XJIOpHIbl U UX
HaXO0XJACHHUE B IPUPOJIE

2.2

OOmast xapakrepuctuka »3jeMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (uU3NYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJIAa U Cepbl. AJTIOTPOMHbBIE MOJU(PHUKAIIMKA KHCIOPOIa
M cepbl. XUMHYECKHE CBOWCTBa cepbl. CepoBOMOPO, CTpOCHHE, (U3HMYECKUE U
XUMHYecKHe cBoWcTBa. OKCUABI Cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucnora, ¢(U3MYECKHE W XHMHYECKHE CBoicTBa (oOmme Kak
MPECTaBUTENs KJacca KHCIOT M crneuuuyeckue). XUMHUECKUE pEeakluH,




JeXKalie B OCHOBE IPOMBIIUIEHHOTO CIOCO0a MONy4YeHUS CEpPHOM KHCIOTHI.
[Tpumenenne. Conu cepHOM KHUCIOTHI, KAYECTBEHHAs] PeakUusi Ha Cynb(ar-uoH.
Haxoxnenune ceppl m €€ coenMHEHUW B MpHUpoJe. XUMHUYECKOE 3arps3HeHUe
OKpY)Kalolllell Cpelbl COECIUHEHUSIMU CEpbl (KUCIOTHBIE JI0XKIU, 3arpsi3HEHHE
BO3/IyXa M BOJJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS

2.3

2.4

OOmast xapakrepuctuka 35eMeHTOB VA-rpyrmibl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTEMEHW OKHUCICHHUS. A30T, paclpoCTpaHCHHE B MPHUPOJE,
¢busnveckre U XuMHIECKue cBoicTBa. KpyroBopot a3ora B npupojie. AMMHUAK, €ro
(u3nUecKre U XUMHUYECKHE CBOWCTBA, ToJydeHue U npuMeHenune. Coar aMMOHUS,
X QU3MYECKUE M XUMHYECKUE CBOMCTBA, puMeHeHre. KauecTBeHHas peakius Ha
MOHBl aMMOHUs. A30THasi KHUCIIOTa, €€ MOJIydeHHe, (PU3NYECKHEe U XUMHYCCKHE
cBoiicTBa (OOIIME KakK WPEACTaBUTENS Kijacca KHCIOT M CHEIUUUYECKHE).
Hcnonb30BaHWe HUTPATOB H COJEH aMMOHHMS B KadeCTBE MHHEPAIbHBIX
ynoOpeHnil. XMMHYECKOE 3arps3HEHUE OKPYKAIOIIeH CPEIbl COCTMHEHHUSIMU a30Ta
(KUCIIOTHBIC JOXKIH, 3arpsI3HEHUE BO3/IyXa, TOYBHI H BOJOEMOB)

®dochop, amrorponHbie MoamduKanuu Gocdopa, (U3MUECKUE U XUMHYCCKUE
coiictBa. Oxcua pochopa(V) u pochopras kucnora, Guandeckue U XUMHUUECKUE
CBOMCTBa, moiydenue. Vcmomp3oBanue ¢GocdaroB B KadecTBE MHHEPAIBHBIX
ynobpenuit

2.5

2.6

2.7

OO6mas xapakrepuctuka 37eMeHToB |V A-rpynmbel. OCoOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKUCJICHUS.  YTJIEepOoHd,  aJuIOTPOIHbIE
MOIUGUKAIK, PACHpPOCTpaHEHHEe B TpUpoAe, (PHU3MUECKHE W XUMHUYECKHE
cBoiicTBa. Ancop6uus. KpyroBopor yraepoaa B mpupone. OKcuIbl yriepoaa, ux
¢usznyeckne W XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha JKUBBIE OPTaHU3MBEI,
MOJTly4YeHHe M MPUMEHEHHE. DKOJOTMUECKHE MPOOJEeMbl, CBA3aHHBIE C OKCHJIOM
yrinepona(lV); rtumore3a ria00ambHOTO TOTEIUICHHWS KJIMMAaTa; MapHUKOBBIM
3¢ dexT. YronbHas KUCIOTa U €€ CONU, UX (PU3MUECKHEe U XMMHUYECKHE CBOMCTBa,
nmoilydeHne W TpuMeHeHwe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM
XO03SIIICTBE

HepBOHaanIBHBIe IOHATHS 00 OpraHN4Y€CKUX BCHICCTBAX KaK O COCIAUHCHHAX
yriepoaa (MeTaH, 9TaH, 9TUJICH, AlICTHIICH, 9TAHOJI, INIHUICPUH, YKCYCHAaA KI/ICJ'IOTa).
HUx cocraB M XHMHYECKOE CTPOCHUC. IlonaTne O OHOJOTHYSCKU Ba)KHBIX
BCIICCTBAX: JKUPAX, 6CJ'IKaX, yrijieBoaax — WM HUX pPOJIM B JKHU3HHU YCIOBCKA.
MaTepI/IaJILHoe CANHCTBO OPraHUYCCKUX U HCOPraHNICCKUX COC}II/IHCHI/Iﬁ

Kpemuuii, ero ¢usnueckne u XuMUYECKHE CBOWCTBA, MOJyY€HUE U MPUMEHEHHUE.
Coenunenuss kpemMHUss B npuponae. OOmme mnpexacraBieHuss 00 oOkcuze
kpemausA(1V) u kpemHueBoil kucimotre. CUIMKATBI, UX HCIIONB30BaHUE B OBITY,
MEJIUILIMHE, TPOMBIIIEHHOCTH. BakHellue  CTpOUTENbHbIE  MaTepuallbl:
KepaMHKa, CTEKJIO, IIeMEeHT, OeToH, xene300eToH. I[IpoGremsr Oe3omacHOTO
WCIIOJIb30BAaHUSI CTPOUTENBHBIX MAaTEPUATIOB B TOBCETHEBHON KU3ZHU

2.8

XUMHUECKUH SKCIIEPUMEHT: H3y4YeHHe OO0pa3lloB HEOPraHWYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; IPOBEJCHNE KAUECTBEHHBIX PEaKUii Ha XJIOPU-HOHBI
Y HaONIO/IeHNEe TPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXKaIole GU3MYECKUEe U
XUMHUYECKHE CBOICTBA raJIoT€HOB M UX COEAMHEHHH (BO3MOKHO MCIIOJIb30BAHUE
BHUJICOMATEPHAIIOB); O3HAKOMJICHHE C OOpa3lam XJIOPHIOB (TaJIOTCHU]IOB);
03HaKOMJIEHHE C 00pa3IaMH cephl U €€ COeTUHEHUSIMU (BO3MOXHO HCIIOJIb30BAHUE
BUJIeOMaTEpHaJIoB); HaOIIOACHNE Tpoliecca OOYyIJIMBaHUS caxapa MoJ ACHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCJOThI; H3YyYCHHE XHUMHYECKUX CBOMCTB
pa30aBIeHHON CEpHON KUCIIOTHI, MPOBEICHHE KAYeCTBEHHOW PeaKIMy Ha Cynbdar-
MOH U HaOIIOJIeHUE Mpu3HaKa €€ MpPOTeKaHWUs; O3HAKOMIIEHHE C (DU3HUYECKUMU
CBOWCTBaAMM a30Ta, ¢ochopa M UX COCAMHEHUH (BO3MOXKHO HCIIOJIIb30BAaHHE
BHJICOMATEpPHAIOB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHUH; MOIyUYCHHE,




coOupaHue, paclio3HaBaHME€ U HW3y4YEHHE CBOWCTB aMMHUaKa; IPOBEACHUE
KayeCTBEHHBIX peakluil Ha MOH aMMOHMA U (pocdaT-uOH U U3yUYEeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOICCTBUE KOHIIEHTPUPOBAHHON a30THOU KUCTIOTHI C MEBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3Yy4EHUE Mojieen
KpUCTAINIMYECKUX pemeEToK anmasza, rpadura, QymnepeHa; O3HAKOMIICHHE C
MPOLIECCOM  aACOPOLMU PACTBOPEHHBIX BEUICCTB AKTHBHUPOBAHHBIM YyIJIEM U
yCTPOMCTBOM MPOTHBOra3a; MoiyuyeHue, coOupaHue, paclio3HaBaHUe U H3y4YeHHE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEJACHUE KAUYEeCTBEHHBIX PEAKIMi Ha KapOOHAT- U
CWIMKAT-UOHbl W HW3YYEHUE NPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHHE C
HpOI[yKL[PIGfI CUJINKATHOU MNPOMBIIIJICHHOCTH; PCHICHHUC JSKCICPUMCHTAJIIbHBIX
3a/1a4 1o TeMe «BakHelne HeMeTalIbl U UX COCITUHEHUS

MeTtamisl 1 BX COCAUMHECHUA

3.1

OOmast xapakTepUCTHKa XUMHUYECKHX 3JIEMEHTOB — META/NIOB HA OCHOBAHUHU HX
nonoxenns B [lepuogmdeckoil cucreme XMMHMYeCKuX dnemMeHToB .U
MenpeneeBa u crpoeHus atoMoB. CTpoeHne MeTauioB. Mertamudeckasl CBA3b U
METaJNIMYEcKasl ~ KpUCTaUIMYeCKass  peléTka.  DJIEKTPOXUMMUYECKUH  psij
HaIPSDKEHUN METAJIJIOB

3.2

dusnyeckue U XUMHUYECKHE CBOMCTBAa MeTauioB. OOmue crnocoObl MOJydyeHUs
MeTaiioB. [loHATHE O KOpPpPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT
koppo3uu. CruiaBel (CTalb, 9Yyr'yH, TIOPATIOMHHHA, OpOH3a) M UX MPUMEHEHUE B
OBITY U IPOMBIIIJICHHOCTH

3.3

[Ilenounble MeTaiibl: nojoxkeHue B llepuognueckoil cucTeME€ XUMHUYECKHUX
anementoB JI.M. MeHneneeBa; CTpOGHHE MX aTOMOB; HAXOXKJICHHE B MPUPOJE.
du3nyeckue U XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpus U kamus). OKCuabl u
THUAPOKCHUIBI HATpud W KaJlui. HpI/IMeHeHI/Ie IMISJIOYHBIX METAJJIOB U UX
COEIMHEHUI

3.4

[IennoyHO3EMENBHBIE METAIUIBI MArHUM M KaJIbLIMM: MoJIoKeHue B [lepuoamueckoi
cucremMe xumuueckux snemeHToB J[.MI. MeHneneeBa; CTpOo€HHME HX aTOMOB;
HaxOoXJeHue B npupone. Duznueckue 1 XMMUYECKUE CBOMCTBA MarHus U KajbLMsl.
Baxneiimume coequHeHus Kanblus (OKCUI, THAPOKCH, conn). JKECTKOCTh BOJBI U
Crnoco0bl e€ yCTpaHeHus

3.5

AmomMunuil: nonoxkenue B [leprognueckoil cucreMe xumuueckux snemeHTos J[.M.
MeHieneeBa; CTpOCHHUE aTOMA; HaXO0KJIeHUE B Iipupoie. PU3ndecKrue 1 XUMUYECKUE
CBOMCTBa amOMUHUS. AMGOTEpHBIE CBOMCTBA OKCHIA U TUAPOKCUIA ATFOMUHUS

3.6

3.7

Kenezo: nonoxenue B I[lepmonnueckoid cucreMe xumuueckux snemeHton ..
MenpeneeBa; CTpOEHHUE aTOMa; HaxOoXAeHUWe B mpupoae. Dusmyeckue u
XUMHYECKHe CBOMcTBa xkeneza. Oxkcupwl, ruapokcunasl U comu sxenesa(ll) u
xenesa(lll), ux cocras, cBoicTBa U MoJyueHUE

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMu METaJUIOB U CIJIABOB, UX
(U3MYECKUMH  CBOWCTBAMH, W3YYCHHE pPE3yJbTAaTOB KOPPO3WH  METAJIOB
(BO3MOXKHO HMCIOJIF30BaHUE BHUACOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJIECHCTBUS
OKCHJIa KaJubllUsi ®W  HATpUsd C BOJOW  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); HMCCIEAOBAHNE CBOWCTB >KECTKON BOJIBI; MpOIlEcCa TOPESHH
KeJeza B KUCIOpoie (BO3MOXHO HCIOIB30BAaHNE BHCOMATEPHAIIOB); MPU3HAKOB
MNPOTCKAHUSA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HOHBI (MaFHI/IH, Kajlblusa, aJIOMUHHA,
nunka, xenesa(ll) u xenesa(lll), meau(ll); HaGaroneHne U onvMcaHue MPOILECCOB
OKpallMBaHUd IIJIaMCHHU HWOHaMMU HATpUA, KaJlud U KaJlblud (BO3MO)KHO
WCTIOJb30BaHUE  BHUJICOMATEPUANIOB); HCCIEIOBaHHWE aM(OTEpHBIX CBOKCTB
THUAPOKCHUAA AJIIOMHUHHUA W TUAPOKCHAA NHWHKA, PCHICHUC SKCICPUMCHTAJIbHBIX
3a7a4 1o TeMe «BakHeHe MeTauibl B UX COCTMHCHUSD)

XUMUA U OKpYXKaromiasi cpea

4.1

HoBbie matepuansl M TexHonoruu. BemiectBa M Marepuanbl B TMOBCEAHEBHOM
KU3HM 4eJoBeKa. XHUMHsI M 370poBbe. be3omacHoe HCMosb30BaHUE BELIECTB U




XUMHUYECKUX peakuuid B ObiTy. [lepBas momomip mpu XMMHYECKHUX OXKOrax H
OTpaBJICHUSIX

OCHOBBI 3KOJIOTHYECKON T'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolen
cpenbl I1JIK. Ponp XxumMuu B pemIeHHHM SKOJOTHYECKHUX MpodsieM. [Ipupomnsie

4.2 .
UCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, NPUPOAHBIA ra3, HE(Th), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XUMUYECKUN HKCHEPUMEHT: H3Y4eHHE 00paslloB MaTepuajoB (CTEKIIO, CILIaBbI

METaJIJIOB, IIOJIMMEPHBIE MaTEPUAJIbl)

IMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kona

MPOBEPSIEMOT0
TpeOOBaHUs

1

11

1.2

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHHMSI OCHOBHOH 00pa30BaTeJIbHOM MPOrpaMMbl
OCHOBHOT0 0011ero oopaszoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

O TI03HAaBa€MOCTH SIBJIEHUH MpPHUPOJAbI, IIOHUMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XHMHYECKOHl HayKu Kak 00JacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOMIeH KyJIbTypbl M MPaKTHYECKON
NeSITEeIbHOCTH 4YelloOBeKa B  YCIIOBUSX COBPEMEHHOIO OOIIECTBA;
ITIOHUMAaHHE MECTa XMMUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

O HAY4YHBIX METOAAX IIO3HAHMS, B TOM YHUCJIE DKCIIEPUMEHTAIBHBIX H
TEOPETHUYECKUX  METOHAX MCCIEJOBaHUsA BEIIECTB W HU3YyYCHHUS
XUMHUYECKUX peaklni; YMEHUE HCII0JIb30BATh MOJENIU AJisi OObSICHEHUS
CTPOEHHUsI aTOMOB U MOJIEKYJI

1.3

2.1

o cdepax npodeccuOHANBHON NEATENbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha  JOCTHIKECHHSX
XUMHYECKOH HayKH, 4YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cdepy cBoelt Oyaymiei npodeccuoHaabHON NeATeTbHOCTH U
clenaTh OCO3HAHHBIM BHIOOp XMMHUU KaK MPOGUIBHOTO MpeAMeTa Mpu
Tepexo/ie Ha ypOBEHb CPeAHEro o01iero oopasoBaHus

BrnaneHnue cucteMoi XUMHUYECKUX 3HAHUN U YMCHHUC ITPUMCHSATb CUCTEMY
XHUMHUYCCKUX 3H3HPII71, KOTOpas BKIIFOYACT:

BOXHEUIINE XUMHUYECKUE MOHATUS: XUMHYECKUU DJIEMEHT, aTroM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CJIOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOAHASI CMECh, OTHOCUTEJIbHBIE aTOMHAsI U MOJICKYJISIPHAsT MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJIIPHBINA 00BEM, OKCHUTI,
KHCJIOTa, OCHOBAHHWE, COJIb (CPEIHSIsI), XUMUYECKash PEaKIHsl, PeaKIuu
COCIMHEHMS, PEAKIUU pa3JIOKEHUs, PEaKUUU 3aMEIEHUs, pEeaKluu
oOMeHa, TerIoBor 3(PPeKT peakiuu, 3K30- U SHIOTEPMHUIECKHIE PEaKIUH,
pacTBOp, MaccoBasi JOJIsl XMMHUECKOT0 3JIEMEHTA B COEMHEHUH, MacCOBast
JIOJIST ¥ TIPOIIEHTHAs] KOHIIEHTPAIlMs BEIECTBA B PAcTBOPE, SIIPO aToma,
JNIEKTPOHHBIA  CJIOM aroma, aToMHas oOpOWUTalb, paguyc aroma,
BaJICHTHOCT, CTETEeHb OKHCIICHHUS, XUMHUYeCcKast CBSI3b,
QJICKTPOOTPULATCIILHOCTD, MOJJSAPHAA W HCIOJSAPHAs KOBAJICHTHAs CBA3b,
WOHHAas CBfA3b, METAJIMUECKas CBS3b, KpUCTAJUIMYECKas pemérka
(aTroMHasi, MOHHAs, METAIUTMYECKas, MOJIEKYJISIpHAsI), MIOH, KATHOH, aHUOH,
ANEKTPOJIUT U HEANEKTPOJIUT, ANEKTPOIUTHYECKAS AUCCOLUAIIMS, PeaKIIUN
HNOHHOTI'O 06M€Ha, OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIC pCaKkunu,
OKHCIIUTEIh M  BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBJIICHHE,
ANEKTPOIHM3, XUMHYECKOE paBHOBECHE, OOpaTHMble H HEOOpaTUMbIC
peaKIM1, CKOPOCTh XUMHUYECKOW peakiuu, karanuzarop, 111K, koppo3us




METaJIJI0B, CIIJIaBbI

2.2

OCHOBOITOJIArarOlM€ 3aKOHbl XUMHH: 3aKOH COXPAHEHHS MaccChl,
nepuoanueckuid 3akoH .M. MenzaeneeBa, 3aK0OH NOCTOSIHCTBA COCTAaBa,
3aKOH ABOraapo

2.3

3.1

3.2

TECOpHUHU XUMUU: ATOMHO-MOJICKYJIApHasA TEOpUs, TCOPpHA
BHGKTpOHHTHHGCKOﬁ JUCCoranmn

Brnanenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

YMEHUE MPaBUIBHO UCIIOIb30BaTh N3YUYEHHbBIE BEILECTBA U MaTepHabl (B
TOM YHWCJIE MHUHEPAJbHBIC YIOOPEHHUs, METAJUIBl U CIUIaBbl, MPOMYKTHI
nepepaboOTKM  HPUPOAHBIX ~ MCTOYHHKOB  YIJIEBOAOPONOB  (yIuid,
OpUPOJHOrO Tra3za, HepTH) B OBITY, CEIbCKOM XO3MHCTBE, Ha
IIPOU3BOJICTBE U MOHMMAHUE 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOIOB IS
OpraHM3Ma YeJOBEKa; yYMEHHE IIPOrHO3MpPOBATh BIIMSHHUE BELIECTB U
XMMHUYECKHX IIPOLIECCOB HAa OPraHUW3M 4YeJIOBEKa U OKPY)KAIOUIYIO
IPUPOJHYIO CpERyY

YMEHHME HHTErpPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSIMH JIPYrux
y4eOHBIX IPEAMETOB

3.3

HaJIM4Yue OmbIiTa paboThl ¢ Pa3NTUYHBIMU HCTOUYHUKAMU MH(OpPMAIMH TIO
XUMUM (Hay4yHass ¥ Hay4dyHO-NIONYyJspHas JMTepaTypa, CIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATb I/IH(i)OpMaLII/IIO O BCIICCTBAX, HX
NpeBpaliCHUAX U MPAKTUYCCKOM HNPHUMECHCHHU U YMCHHEC HMCIIOJIB30BATh
eé JJIA PCHICHUA y‘le6HO-H03HaBaTCJ'IBHHX 3aJga4

Brnanenne ocHOBaMU NMOHSATHIHOTO amnmapara U CUMBOJHUYECKOTO S3bIKA
XVMHU IS COCTABIICHHS (POPMYII HEOPTaHWYECKHIX BEUIECTB, YPAaBHEHHMA
XMMHUYECKHX PeaKIMii; OCHOBaMH XxumHueckoi HomeHkiaaTypsl (IUPAC
1 TPUBHAIILHOM)

YMeHue OOBACHATH CBSI3b TOJOXKEHUs dsJeMeHTa B [lepuonnyeckoii
CUCTEME C UHCIOBBIMH  XapaKTEPUCTUKAMH  CTPOEHHUS  aTOMOB
XUMHUYECKHX DJIIEMEHTOB (COocTaB MW 3apsia  sa1apa, oOIiee Yucio
AJIEKTPOHOB), pACIpENEICHUEM 3JEKTPOHOB IO  JHEPreTHUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOOB, KaTUS U KAJIbIIHS

IIpencrasieHue 0 NMEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX
3JIEMEHTOB (pauyCc aToMa, 3JIEKTPOOTPHULATEIbHOCTh), MPOCTBIX H
CIIOKHBIX BEIIECTB OT IIOJIOKEHUsI JJIEMEHTOB B Ilepuonnueckon
cucteMe (B MaJibIX MepHoJax M IJIaBHBIX MOJATPYIMIAx) U 3JIEKTPOHHOTO
CTPOEHHUs aTOMa

YMmeHue kinaccupuIpoBaTh:

7.1

XUMHUYCCKUC 3JICMCHTEI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

8.1

XUMHNYCCKUEC pCaKIn
YMeHue onpenensrs:
BAJICHTHOCTD U CTCIICHDb OKHUCJICHHUA XUMUYCCKHUX 3JIEMCHTOB, 3apiaa HOHA

8.2

BUJT XUMHMYECKOH CBSI3M M THUI KPUCTALIMYECKOH CTPYKTYphl B
COEIMHEHUSIX

8.3

XapakTep Cpe/bl B BOJHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4

OKHUCIHUTCIIb U BOCCTaAaHOBHUTCIIb

YMeHnue xapakTepru3oBath (hU3HMUECKUE U XUMUYECKUE CBOMCTBA!

9.1

MPOCTBIX BEINECTB (KKCIOPOJ, 030H, BOJOPOJI, rpaduT, aiMas, KPSMHHIHA,
a3oT, ¢ocdop, cepa, XIOp, HATPUH, KaIWil, MarHWid, KaJbIIHA,
ATIOMUHHM, KEJE30)




CJIOKHBIX BEILIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUIBI M THAPOKCHUIBI MeTamioB |-11A
rpym, amomunns, meau (1), muaka, sxenesa (11 u 1), okcuasr yrinepoma

9.2 (I u V), kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI),
CepHHUCTasi, CepHas, a30TUCTas, a30THas, ¢GocopHas, yYroybHasi,
KpEeMHHUEBasi KUCIIOTa U X COJIH)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOWCTBA BEIISCTB B 3aBUCUMOCTHU

9.3 OT HX COCTaBa H CTPOCHNS, IPUMEHEHHE BELECTB B 3aBUCHMOCTH OT UX
CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XWMHUYCCKUX TIPEBpAIICHUNA B
Pa3IMYHBIX YCIOBUSIX

10 YMeHue CcOCTaBJIsITh MOJEKYJISpPHbIE U MOHHBIE YpPaBHEHHUS PEaKIIHii, B
TOM YHUCJIE:

10.1 peaKkIuii HFOHHOTO OOMeHa

10.2 OKHCJIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIIHit

103 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YUEHHBIX KJIAcCOB (TPYIII)
HEOPTaHMYECKUX BEIICCTB

10.4 MTOATBEPIKNAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU

11 YMeHHe BBIYUCIATH (IPOBOIUTH PAcUEThI):

111 OTHOCUTCIILHYIO ~MOJICKYJIIPHYFO ¥ MOJISIPHYIO MAacChl  BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOT'0 JIEMEHTA B COSIMHEHUH

11.2 MACCOBYIO JIOJIFO BEILIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3on

114 M0 ypaBHEHUSM XUMHUYECKHX pEaKIWid ¥ HAXOAWTh KOJUYECTBO
BeleCcTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIuu

12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMHM METOJIaMH HAay4HOTO TO3HaHHs (HaONIOeHUEe, U3MEpEeHHE,

121 AKCIIEPUMEHT, MOJCIUPOBAHNE) TIPH MU3YUYCHUU BEIIECTB U XUMHUYCCKUX
SIBIICHUH; yMeHue chOpMyIupoBaTh MPOOIeMy M MPEATOKUTh MyTH €€
pelIeHus

122 0e3omacHOil pabOThl C XHWMHUYECKUMHU BEIIECTBAMH, XUMHYECKON
MOCYI0¥ ¥ JIA0OPAaTOPHBIM 000PYIOBAHHEM
MpaBUiiaMy 0€30MacCHOTO OOpaIICHHs C BEIIECTBAMH, UCIIOJIb3YEeMbIMU B
MOBCETHEBHON KHM3HU, MpaBWIAMH TOBEJCHHS B IENAX cOepekeHus

123 310pOBbSl M OKpYXKaOUIEH MPUPOJHOM Cpelbl; NMOHUMAHHWE Bpeaa
(omacHOCTH) BO3AEUCTBUS Ha JKUBBIE OPTaHU3MBI OMPEAeIEHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHUS M MPEIAOTBPANICHUS WX BPETHOTO
BO3JEHUCTBUSA

13 Hannune mnpakTUYecKWX HAaBBHIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMUYSCKUX IKCITIEPHUMEHTOB:
M3YYCHHE W ONHCaHue (DPU3MYECKHX CBOKMCTB BEIICCTB; O3HAKOMIICHUE C

13.1 (U3MYECKUMU U XUMUYECKUMU SIBICHUSMU; OMBITHI, WIUTFOCTPUPYIOILITHE
MPU3HAKH TPOTEKAHUS XUMHUYECKUX PEaKIIni

13.2 M3y4YeHre CIoco00B pa3eieHus: cMecen
MOJIy4E€HUE KUCIOPO/ia U U3yYEHHUE €ro CBOMCTB; MOJIy4eHHE BOJOPOIa U

13.3 M3YYCHHE €r0 CBOICTB; MOJTy4YEHHE YTIIEKHCIIOTO ra3a W U3Yy4eHHE e€ro
CBOMCTB; MMOJIy4YE€HUE aMMHaKa U U3y4YE€HHE €ro CBOMCTB

13.4 NIPUTOTOBICHUE  PAacCTBOPOB ¢ OIpPENEIEHHON  MacCOBOM  JOJIEH
pacTBOPEHHOTO BEIIECTBA

135 MMPUMEHECHUE WHIUKATOPOB (JIAKMyca, METHJIOpaHXa 1 (1)6HOJ'I(1)T3.J‘£€I/IH3)
JUTSL OTIPEJICIICHUS XapaKTepa CPEIbl B pACTBOPAX KUCIIOT U MIEIOYCH

13.6 HCCIIeIOBAaHUE U OMNMCAHNE CBOWCTB HEOPraHUYECKUX BEIECTB PA3THUHBIX




KJIACCOB; M3YY€HHE B3aMMOJECWUCTBUS KHUCIOT C METAUIAMH, OKCHIAMH
METAJIOB, PAacCTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;
MOJly4YeHHE HEpacTBOPHMBIX OCHOBAaHUi; BBITECHEHHE OJHOIO MeTallla
IPYyrMM U3 pacTBOpa COJHM; HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
I'MJIPOKCUIOB JIFOMUHMS U IIUHKA

13.7

13.8

pelieHrue SKCICPUMEHTAIBHBIX 3a1ad 1Mo TeMaMm: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAUHEHUN»; «DNEKTPOJUTUYECKAS JUCCOILUALIUS;
«BakHelme HeMeTaIbl U UX COeAUHEHMAY, «BakHelIme MeTaabl ’
HX COEIMHEHUSY

XUMHUYECKHE IKCIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKH MPOTEKAHUS
peaknuii HOHHOTO 0OMEHa; Ka4eCTBECHHBIC PEAKI[UU Ha MPUCYTCTBYIOIIHE
B BOJHBIX pAcTBOpax HOHBI: XJOPUA-, OPOMUMA-, HOAMI-, CYyIb(art-,
docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCUI-HOHBI, KATHOHBI
aMMOHWUSI, MarHusl, KaJIbLIMs, aJlOMHUHHS, *Kene3a (2+) u xenesa (3+),
Menu (2+), nMHKa

14

141

14.2

YmMmenue:

NpPECTaBIATh  PE3YyIbTaThl  JKCIEpHUMEHTa B  (opMe  BBIBOJIOB,
JI0Ka3aTeNnbCcTB, TIpauKOB U TaOMUI M BBIIBIATH 3MIIUPUYECKHE
3aKOHOMEPHOCTH

YCTaHABIMBATh CBS3M MEXAY pealbHO HAOIIOJAEMbIMU XMUMHUYECKUMU
SBJICHUSIMA U TIPOLIECCAMU, HMPOMCXOJAIIMMU B Makpo- U MHUKPOMHUDE,
OOBSACHATH NPUYMHBI MHOTOOOpa3Hsl BELLIECTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
[IepBoHavyaibHbIE XUMUYECKUE MTOHSATUS
Uucteie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMEI 1 MOJICKYIJIBI. Xumudeckue dj1eMeHThl. CHMBOJIBI XHMUYCCKHUX DJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX 3JIeMEHTOB. CTeneHb
OKHCIICHUS

14

3aKOH TIIOCTOSHCTBA cocTaBa BemlecTB. (OrTHocHTeNIbHAs aTOMHasg Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd Macca. MaccoBas m0JIs1 XMMHUYECKOI'O0 JIEMEHTa B
COCAMHECHNU

1.5

1.6

KonnyectBo BemectBa. Monb. MomspHas wmacca. MomsipHblld  00bEM  Ta30B.
B3anmMocBsI3b KOMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €IMHHI] BEIIECTBA

Ddusznueckre U XUMUYECKUE IBICHUS. XUMHUICCKast peaKkuug u e€ IMPU3HAKH. 3akoH
COXpaHCHUA MAaCChl BEIICCTB. XUMHYECKHE YpaBHCHHA

2.1

[Tepuomuueckuii 3akoH u llepuoauyeckas cucteMa XUMUYeCKuX demeHToB [1.11.
MenneneeBa. CTpoeHre aTOMOB

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMMHUYCCKHX JJICMCHTOB I[H

Menpneneesa. Ilepuonsl u rpymnmnbsl. PU3NMYECKUH CMBICT IOPSAKOBOIO HOMEpA,
HOMEPOB IEpUO/1a U TPYIIIBI JIEMEHTA

2.2

Ctpoenne aromoB. CocTtaB aTomMHbIX sjaep. M3orombl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTOMOB  MepBbIX 20 XHUMHUYECKHUX  DIJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3.1

3.2

3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHYECKUX HJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kallusg, KaJblHUs (paguyca aToOMOB, JJIEKTPOOTPHUIATEIBHOCTH,
METATMYECKUX U HEMETANTNYECKUX CBOWMCTB) U UX COEIMHEHUN B COOTBETCTBUH C
MOJIOKEHUEM AJIeMEHTOB B [leproanyeckoit cucteMe u CTpOEHUEM UX aTOMOB

Crtpoenue BemiecTna
Xumudeckass  CBs3b.  KoBaseHTHas  (moisipHas W HETMOJIApHAs)  CBSI3b.
DNEeKTPOOTPUIIATENILHOCTD XUMHYECKHUX 9JIEMEHTOB. Honnas CBSI3b.
MeTtammueckas cBSI3b

Tumnsr KpUCTANINYCCKUX peI_HéTOK (aTOMHaH, HOHHAasd, MCTaJ'IJ'II/I‘-ICCKaSI),
3aBUCHMOCTh CBOMCTB B€IICCTBa OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I n BHUJA
XUMHYECKOM CBA3U

4.1

4.2

Baxwueiiine MNPpEACTAaBUTCIIN HCOPraHUYCCKUX BCHICCTB. Hemeramnel u ux
COCAMHCHUS. Mertamisl 1 uxX COCAMHECHUA

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHMYECKHX COEIMHEHUN: OKCHIOB
(conmeoOpasyromye: OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHbIE) U HECOJIeo0pa3yrollue;
OCHOBaHUH (mménoun u HEpPacTBOPHUMBIE OCHOBaHU); KHCIJIOT
(kucnmopoacozepKaie U OeCKUCIOpOIHbIe, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

Ouznyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPO/A,
XJIOpa, KUCIOPO/a, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS

4.3

dusnueckue 1 XMMUYECKUE CBOMCTBA MIPOCTBIX BELIECTB-METAIIOB: JIMTH, HATPHUS,
Kalus, Mar"vs W KaJbLUs, AaJIOMUHUA, Keye3a. OJICKTPOXUMHUYECKHH Pl
HaIPsHKEHUN METaJIOB

4.4

®u3nyecKue M XUMHYECKHE CBOWCTBA BOJOPOIHBIX COCIWHEHUN HEMETaJIOB:
XJIOPOBOJIOPO/JIA, CEPOBOJOPOA, AMMHAKA

4.5

Odusnueckue W XUMHUYECKHE CBOMCTBa OKCHAOB HemetamioB: cepel (IV, VI),
asora(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuusa(lV). Ionydenue
OKCHJ0B HEMETAIIOB




Xumudeckue cBorcTBa OKCHIOB: MeTawioB |A—IIA rpymm, nwmaka, memu(ll) u

4.6
xene3a(ll, 111). [TonyueHne OKCHIOB METAILIIOB
XUMUYECKUE CBOHCTBA OCHOBaHMI M aM(OTEPHBIX THUIAPOKCHUIOB (Ha TpHUMEpe
4.7 TUAPOKCUIOB aTIOMUHMUS, XkKene3a, HuHKa). [lomyuenue ocHoBanuii 1 aMoTepHBIX
TUIPOKCUIOB
OO0mue XUMHUYECKHE CBOMCTBA KHUCJIOT: XJOPOBOJOPOJHOH, CEpOBOIOPOAHOM,
48 CEpPHUCTOM, cepHovﬁ, a30THOH, (ochOopHON, VerMHI/IeUBofI, yronLHofVI. Oco0Ople
XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOW W  A30THOW KHCIIOT.
[Tonydyenue Kkuciaor
4.9 OO0mre XUMHYECKUE CBOMCTBA cpenHuX coseld. [lomyuenue coeit
410 [lonyuenue, coOupaHue, paclo3HaBaHUE BOJIOPOAA, KHUCIOPOJAa, aMMHAaka,
YIJIEKUCIIOTO Ta3a B 1JabopaTopuu
411 [Tomyyenue amMmMuaka, CEpHOM M a30THOM KHCIOT B TpomblnuieHHOCcTH. OOmmue
CIOCOOBI IOJTYYEHHUS] METAJUIOB
4.12 ['eneTnueckas cBs3b MEXKIY KjlacCaMH HEOPraHMUECKUX COETUHEHUM
5 XUMUYECKUE PEAKIIUU
Knaccudukanms XMMHYECKHX pEeaKkIHid MO Pa3IMYHbIM TPU3HAKAM: [0 YUCIY U
5.1 COCTaBy YUYaCTBYIOIIMX B pEaKlUMU BELIECTB, MO TeIioBoMy 3ddexTy, 1o
M3MEHEHHUIO CTENICHEN OKUCIEHUS] XUMUYECKUX IEMEHTOB
59 TemnoBoit 3pPexT XMMHUUECKOI peakln, TEPMOXUMUYECKHE YpaBHEHHS. DK30- U
HHAO0TEPMUYECKUE peaKIIMU. TepMOXUMUYECKHE YPAaBHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENM U BOCCTAaHOBUTEIU.
5.3 [Ipouiecchl ~ OKHCIIEHHS ¥ BOCCTaHOBIICHUSI. DNeKTpOHHBI  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
54 Teopus snexTponuTUyecko aucconuanuu. KaTuoHsl, aHUOHBI. DJIEKTPOJIUTHI U
' HERJIeKTPoIuThl. CHIIbHBIE U cl1a0ble 3JeKTPoauThl. CTeneHb AUCCOLUAINN
55 Peaxuun HOHHOTO oOmeHa. YcnoBus MpOTeKaHUA peakiuii MOHHOTO OOMeHa,
MIOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHHUS peaKuil
6 XuUMHS ¥ OKpYXKaromias cpeia
BemectBa u Marepuaibsl B IIOBCEAHEBHOW JKM3HM 4eloBeKa. besomacHoe
6.1 MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakuuil B jaboparopuu u ObITy. [lepBas
MOMOIIb IIPY XUMUYECKUX 0’KOTaX U OTPABICHUSIX
XUMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpelibl (KUCIOTHBIE JO0XKIHU, 3arpsi3HEHHe
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOObI ero mnpenorBpamenus [IpeaenbHas
6.2 nomyctumasi  koHueHtpauus BemiectB ([IJK). Pomp xumum B pemieHuu
9KOJIOTHYECKUX TMpolsieM. VYcuileHue MapHUKoBoro »sddekra, paspylieHue
030HOBOTO CJIOSI
[Tpumenenue cepsl, azoTa, pocdopa, yriepoaa, KpeMHHUS U UX COSAMHEHUH B OBITY,
MEAMIIMHE, MTPOMBIIIJIEHHOCTH M CEeIbCKOM Xo3siicTBe. [IprMeHeHne MeTaioB H
6.3 CIUIaBOB (CTaslb, YYT'YH, JIOPATIOMUHUM, OpOH3a) B OBITY U IMPOMBIIIJICHHOCTH HUX
coemuHeHUH. [ToHATHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
KOppO3uu
6.4 [IpupogHble HUCTOYHUKM  YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HEPTH),
MPOJYKTHI UX NepepadboTku (OEH3HMH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHble MOHATHS OO0 OPraHMYECKHX BELIECTBAX KaKk O COEIUHEHUSIX
65 yriepoja (MeTaH, 3TaH, TWJIEH, alleTWIEH, TaHOJI, TNIUIEPUH, YKCYCHas KHUCIIOTa).
[TonsiTie 0 OMONMOTMYECKH BaXKHBIX BEIECTBAX: KUPaxX, OelKax, yrieBolax — U MX
pOJIY B KM3HU YEIOBEKA
7 Pacuérer:
7.1 o popMysTaM XUMHYECKUX COSTUHEHUHN
7.2 MaccChl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHCHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumust: 8-# kimacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-¢ u3aanue, nepepadborannoe I'abpuensa O.C.,
OctpoymoB N.I'., CinankoB C.A. AxunonepHoe o6mectBo «M3narensctBo «lIpocBemienue»

* Xumus: 9-if kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 5-€ u3ganue, nepepadborannoe ['abpuensn
0.C., OctpoymoB N.I'., Cnankos C.A. AxkuronepHoe o61mectBo «M3marenbctBo «lIpocBemenne»

METOANUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
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223, c.: UL
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3 l'abpuensan O. C. Xumust: 8-it kinacc: 6a30Bblii ypOBEHB: pabouasi TETpab:
yuebnoe mocoodue / O. C. I'abpuensu, U. I'. Octpoymos,

C. A. CnagkoB. — 6-e usn., crep. — Mockaa: [Ipocsemienue, 2024 — 143, c.: u.

4 T'abpuensn O. C. Xumus: 9-i knacc: 6a30Bblil ypoBeHb: pabouasi TETpalb:
yuebnoe nocoodue / O. C. I'abpuensn, U. I'. Octpoymos,

C. A. Cnagkos. — 5-e uzn., crep. — Mocksa: [Ipocsemienue, 2024 — 144 c.

5 I'abpuensu O. C. Xumusd. 3aauu 10 XUMUU U CIIOCOOBI UX perieHus: 8-9-¢
knaccel / O. C. T'abpuensn, I1. B. Pemmeros, U. I'. Octpoymos. — 13-e u3., crep. —
Mockga: IIpocsemienune, 2023 — 158, c. — (Tembl HIKOIBHOTO Kypca).

6 T'abpuensn O. C. Xumus: 8-if kiacc: COOPHUK 33/1a4 U YITPaKHEHUH:

yuebHoe nocodue / O. C. I'abpuensn, U. B. Tpurybuak. — 6-e u3a., crep. — Mockaa:
[Ipoceemenue, 2024 — 143, c.: u.

7 I'abpuensn O. C. Xumus: 9-i kinacc: COOpHUK 33734 U yIIPaKHEHHH:

yaeoHoe nocobue / O. C. I'abpuensu, U. B. TpuryOuak. — 5-e uzj., crep. — Mocksa:
IIpoceemenue, 2024 — 128 c.: ni.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickast aeKTpOHHAs MIKOJIA: TOCYAapCTBeHHAas: oOpa3zoBarenbHas miatgopma. Mockaa.
2024 URL.: https://resh.edu.ru/
MockoBckas 3JIeKTpOHHAs LIKOJIa: eAnHasi oOpazoBaTenbHas miaargopma. Mocksa. 2024 URL:
https://www.mos.ru/city/projects/mesh/
®denepalibHbIN HHCTUTYT NEAArOrHYeCKUX U3MEpPEHU: QenepabHbIil OaHK
TECTOBBIX 3aJlaHui (OTKPBITHIN cermeHT). MockBa. 2024 URL: https://fipi.ru/
Cupuyc: odpazoBarenbhbiii iieHTp. Coun. 2024 URL: https://sochisirius.ru/
SIKnacc: mudpoBoii oOpazoBaTenbHbIH pecypce A mkoia. Mocksa. 2024 URL: https://www.yaklass.ru/
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