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[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npenacraBieHHbix B GI'OC 00O, a Ttakke Ha ocHOBe pabouei
MPOrpaMMbl BOCITUTAHUS U ¢ Y4ETOM KOHLEIIUY MPENoIaBaHus yueOHOro mpeaMeTa « XuMus» B
oOpa3oBarenbHbIX opranu3anusx Poccutickoit @enepamu.

[IporpaMmma mo xumHuM [a€T MpeACTaBIEHUE O IeNAX, OO0med cTpaTteruu oOydeHus,
BOCIIUTAHHUS M Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMHU YUEOHOTO IPEeaMeTa, YCTaHABIMBACT
o0s3aTenpHOE PEIMETHOE COoepXKaHUe, MpeIyCcMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPpYKTYPUPOBAHUE II0 pa3jeiiaM U TeMaM IIPOrpaMMBI 110 XUMHH, ONPENENSET KOJINYECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEPKAaHUSA, PEKOMEHAYEMYIO IMOCIeA0BaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTH MpeaMeTa s
peanmu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOHM 00pa30BaTEbHON MPOTpaMMbI Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHU K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB YyueOHO-ITO3HABaTEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO y4EOHOT0 COlePKaHMSL.

3HaHWE XUMHUH CITY)KHT OCHOBOMW /T (DOPMHUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
MPEJICTABICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT (GOpMUPYEMbIE XUMUEH
MNpEeaACTaBIICHHUA O B3aUMOIIPCBpPAICHUAX SHCPTUU U 00 9BOJIIOLOMWH BCIICCTB B MPUPOALC, O MYTIAX
pemieHuss rI00albHBIX TMPOOJIEM YCTOWYMBOTO DPa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUIIEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peaiu3alliii BO3MOXXHOCTEH Il caMOopa3BUTHS W (OpPMHUPOBaHUS
KYJIBTYPBI INYHOCTH, €€ 00111el 1 PYHKIIHOHATHHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OpPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATENbHOCTH, OKCIIEPUMEHTAIBHBIX U
HUCCIICA0OBATCIbCKUX YMCHI/Iﬁ, HGO6XO)II/IMI)IX KaKk B HOBCGHHeBHOI\/'I XKU3HH, TaK HU B
npodecCHOHATIBLHOMN 1eATeNbHOCTH;

3HAKOMUT CO CHCHH(l)HKOfI HAay4YHOI'0 MBIINIJICHHUA, 3aKJIaAbIBA€T OCHOBBI LEJIOCTHOI'O
B3TJIS1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPHUPOJE, K YeJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBJieHUST B OOYYEHWHM XUMHH OOECIIEUMBAIOTCS CIEIU(PUKON COIEpIKaHHS
yqe6Hor0 npeamera, KOTOpLII\/JI ABJIACTCA TMNCHArOrMYCCKU aJalITUPOBAHHBIM OTPAXKCHUCM
0a30BOM HAYKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.




Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEpPBOHAYATIBHBIX MOHATHII XUMUHU, OCHOB HEOPraHUYECKON XUMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHITHI OPraHMYEeCKON XUMHUH.

CrtpykTypa coaep:kaHHsl MPOTPaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoAa K e€ uaydenuto. CojaepxaHue CKJIAJbIBACTCSA W3 CHUCTEMbI MOHATHA O XUMHUYECKOM
9JIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecko peakuuud. OOe 3THU CUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUS 3HAHWW HAa OCHOBE
TEOPETHUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— IpEeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teoperuueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TMOJYYCHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YpPOBHS K JAPYyromy,
BBITIONHSAST (YHKIIUH OOBSICHCHHUS W TPOTHO3HPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyYEHHUs U3y4YaeMbIX BEIIECTB.

OcBocHHE TPOrpaMMBI 0 XHMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMUYECKOM COCTaBJISIOIIEH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJbI,
[IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HaHHUIO U METOJIaM MO3HaHUs B Hayke. M3ydueHnue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MTPAKTUUYECKON ACATEIHHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTYphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUHU
CHUCTEMbl XUMUYECKUX 3HAHUW — BAXKHEUIINX (DAKTOB, MOHATHN, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHYECKUX PEaKIuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENBHBIX YMEHUW M UX TPUMEHEHUH B Yy4eOHO-
MO3HABATEJILHOW U YUEOHO-UCCIIE0BATEILCKOM ACITENHPHOCTH, OCBOEHUHU MPaBUII O€3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKHU3HH.

[Ipn u3yuyeHUH XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro oO0pa3oBaHUsI BaXKHOE 3HAUCHHUE
MpUOOpPENH TaKKe LeH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIONMUMCS YCIOBHSIM KU3HU,

— HANpaBJICHHOCTh OOYYEeHHS HA CHCTEMaTHYeCKoe MpUOOIIeHHe OO0YyJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XHUMHUH,

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIBITa
pa3HoOOpa3HON MEATEIHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATh U OLICHWBAThH SIBJICHHUSI OKPYXKAIOIIETO MHUpPA, WUCIOJNB3Ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3YYECHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH MmpobdieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU IESITEIBLHOCTH;

— (opMupoBaHue y 00y4aroMuXcs TYMAHHCTUYECKUX OTHOIICHHA, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HaHWM 1711 BBIPAOOTKM 3KOJOTHYECKH IeIecO00pa3HOro MOBEACHUS B OBITY U
TPYIOBON JEATEIBHOCTH B LIEIAX COXPAHEHMsI CBOETO 3J0pPOBbA U OKPYXKAIOLIECH MPUPOAHOU
Cpenpbl;



— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUEIOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIeTr0 00yYeHHS.

MECTO YYEBHOT'O TIPEJIMETA B YYEBHOM IIVIAHE
OO1mee yuCIIO 4acoB, OTBENEHHBIX IS M3ydeHHs XUMHH (0a30BBI ypOBEHB) Ha ypOBHE

OCHOBHOTro 00mero oopa3oBaHus, cocraBiser 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U Ccll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (¢opmyna. BaleHTHOCTb aTOMOB XHMMHYECKHMX 3JEMEHTOB. 3aKoH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUUECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii Ixkcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYE€HUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0eHNE (PU3NIECKUX (TUIaBJICHHE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) ABIEHU, Ha0It01eHue
U ONHUCaHWE TPU3HAKOB MPOTEKAHUS XUMHUECKMX peakiuid (pasjokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHuH, B3auMojeicTBue sxenesa ¢ pactBopoM coiau meau (II), m3ydenme crnoco6oB
paszienieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, JUCTUIUISLIMS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH IOBapeHHONW CoiM, HaONIOJEeHHEe U  OINHCaHHe
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopog — 35eMEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/Ia.

TemoBoil 3(dexT XuMHUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemecTtBo. Haxoknenue Bomopoaa B IMPUPOIE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbpl. Boma kak pactBoputens. PactBopbl. HaceleHnbsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanus OKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcHI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukaiuss OCHOBaHHWI: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilosnyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJydeHue, cooupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3lilaMid OKCHIOB M OIMCAHWE WX CBOWCTB, TMOJYy4YCHHWE, COOMpaHUE, pacro3HaBaHUE U
M3Yy4YEeHHUE CBOWMCTB BoAOpoda (TOpeHue), B3auMojeHcTBUE Bogopona c¢ okcugom wmeau (II)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€ pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKPaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYEH, H3ydyeHUe
B3aumojeiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIHU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeliue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKA KIACCU(PUKALUKA XUMHUECKUX »dleMeHToB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u jiuHHONepuoAHas (opmbsl [lepuognueckoit crcTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX snep. HM3oromsl. Onextponsl. CtpoeHune
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Pauyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monspHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu.  lIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIM (TOpeHre, Peakluy pa3oKeHHs], COSIUHEHU).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€d MPU M3YYEHHUU XMMMH B § Kjlacce OCYIIECTBIISETCS
yepe3 HCHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIUXCSI CHCTEMHBIMHU U1l OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OO1e ecTecTBEHHO-Hay4HbIE IOHSTHA: HaydHbIM (akT, rumoresa, Teopus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPaMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX INEPHOIOB, KajlWs, KalbLUsi U HUX COCIAUHEHUH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKHUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTaau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTue o ckopoctu xumuueckoi peakuuu. IloHsiTue 06 0OpaTMMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEaKIUH, 3JIEKTPOHHBIM OanaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHe YpaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust PIEKTPOTUTUYECKON AUCCOIUALNH. DIEKTPOIUTHI U HEIIEKTPOJUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpall€HHblEe MOHHBIE ypaBHEHUs peaknuii. CBONMCTBA KHCIOT, OCHOBAHWM M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HeMeTaioB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHUE BHUIEO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMN (FOPEHHME, pEaKLUU pa3jokKEHUs, COCITUHEHUS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrtpoeHue M (u3Myeckue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHu3M 4YeioBeKa. BaxHelue Xmopuisl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALMU KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KHUCIOT M crenuduueckue). XUMHUECKHE pPeaklMH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KUCIOTHBIE JIOKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYecKkHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMUaK, ero (pu3n4eckue i XMMU4ecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usznueckue M XUMHYECKHE CBOIcTBa (oOlIMe Kak MpeACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBbl U BOAOEMOB). docdop, amroTponHble MOAU(DUKALIUH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB IVA-rpynmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcunel yraeposaa, ux (pU3NYecKUe U XUMUYECKHE CBOMCTBA, JIEHCTBUE HA KMBBIE OPraHU3MBI,
MOJIy4eHUEe U TPUMEHEHHEe. DKOJIOTHYeCKHue MpoOieMbl, CBI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJy4deHHWE U NpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, JTaHOJ, IJIMLEPHUH, YKCycHas kuciora). [IpupogHbie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeykax, YriaeBoJaX — M HMX DPOJM B JKM3HM uesoBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (IV) u
KpeMHHEBOU Kuciore. CHIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B MPOMBIIIICHHOCTH. BaskHelmme



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJSHOM KUCIIOTHI, POBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCITIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIIEHHE C 0O0pa3lamMHu XJIOPUAOB (TaJOTCHHIIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUYECTBEHHOHW peakinu Ha Cynb(aT-HoOH W HaAONOJIEHUE TpHu3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE U U3Y4YEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-noH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENICH KPUCTALIMYECKUX PEHIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. Meraumueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYeCKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUEecKHe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOKEHUE B [lepronueckoi cucteMe XuMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalblUi: TnosnokeHue B Ilepuoanueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCU, coin). JKECTKOCTH BOJIbI U CITIOCOOBI €€ YCTPaHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaXxOXJeHnue B mpupojae. Pusndyeckne U XMMUYECKHE CBOMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepumoandeckoir cucteMe Xumuyeckux osnementoB /[l .
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuabpl U conu skene3a (II) m xenesa (III), mx cocras, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pas3laMy METalIOB M CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUs jKele3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllMs, alFOMUHUA, LUHKa, xene3a (II) u xenesa
(III), meau (II), HaOnromeHUE W OMKCAHUE MPOLIECCOB OKPAIIMBAHMA IJIAMEHU MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XHuMHA M OKpYsKaOIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKPYKarollel cpefbl (MpeaeabHas 10IMyCcTUMas KOHLEHTpALHs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XMMHUHU B 9 Kilacce OCYIIECTBISCTCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK U TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KilaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJNEHHE,  IKCIEPHUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUM 3aps], MNPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE pe3yJbTaThl OTPaXKalOT TI'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpuoOTHYECKOro BOCHIUTAHMA:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:kKAaHCKOro BOCIIUTAHUSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
yueOHOMCCIIe10BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM J1€ATENbHOCTH P BHIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aWMOIIOHIMAHHUIO ¥ B3aMMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOW IesITeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJIEHHE W TOCTYNKHM CBOMX TOBAapuIlEd C IMO3UIMHM HPAaBCTBEHHBIX U
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO PAa3BUTUSl HAyKM M COCTABJIAIOLINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NO3HABATEJIbHbIE MOTHBBI, HalpaBJI€HHbIE Ha IOJy4YE€HHE HOBBIX 3HAHUH IO XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPaTypOH, JOCTYMHBIMH TEXHHYECKUMH CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) popmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOIOACHUS
npaBui 0€30IacHOCTH TpU OOpalleHHMH ¢ XMMHUYECKHMMM BELIECTBAaMH B OBITY U peaJbHOM
KHU3HHU;

5) Tpy10BOro BOCIUTAHUSA:

MHTEpeC K MPAKTUYECKOMY U3Y4EHUIO NMPOo(eccuil U Tpyaa pa3IMyHOro poja, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYIAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
NOPEIMETHBIX 3HAaHWM 10 XHUMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIENTHON MpOo(eCCHOHAILHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATLCS B IPO(HECCUOHATILHOM Cpelie;

6) IK0JI0OrM4eCcKOro BOCIIMTAHMS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMaHWE IIEHHOCTH 3J0POBOTO M 0€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUWE IIEHHOCTH COOJIIOICHUS TPaBHI O€30MacHOTO MOBEACHUS TIPU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CITIOCOOHOCTH TPUMEHSTHh 3HAHHS, IMOJTy4aeMble IMPU HM3YyUYEHUH XUMUH, IS PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIbTYPbI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM M MyTeH MX peIieHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJATUBHBIC), KOTOpbIE 00OecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TP OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHTHh B IMpollecce MO3HAHMs MOHATHS (MIPEeAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMuYeckass (opmylia W ypaBHEHHE XHMHYECKOW pEakiuu — TPU PEIICHHH YydeOHO-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B M3yUaEMBIX MPOIECCAX U SBICHHSIX.

ba3zoBble ucciienoBare/ibCKie AeHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTAHHM3AIMH M TPOBEACHHUIO YYECHHYECKHX
SKCTIEPUMEHTOB, YMEHHE HAOJIIOAATh 32 XOJA0M MPOIEecca, CAMOCTOSITEIHFHO POTrHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIISATh OTYET O IPOJICTaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAITHIO PA3THYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOY4aEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COZAEp)KaHUs, CIpaBOYHble IMocoOus, pecypchl HMHTepHeTa), KPUTUYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIOJHEHUS y4EOHBIX M MO3HABATEIBHBIX 3324
OTpeNeNIEHHOr0 THUMA, MPHOOpPETeHHWE OMNbITa B 00JACTH HUCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOTO HCITOJIB30BAHHS PA3THUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALIMM M WUTFOCTPHPOBATH pEIlacMble 3a/laud HECJIOXKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCIOIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW WM HCCIEeN0OBATEIbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPY>KaIOIIe MPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauasiora W (WIM) JUCKYCCHU) TIO CYHIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

YMEHUS TPEACTABIIATH MOJTyYCHHbIE Pe3yIbTaThl I03HABATEIBHOM IEATEIFHOCTH B YCTHBIX
U TNHCHhMEHHBIX TEKCTaX; JeJiaTh MPE3CHTAIUI0 PE3yJbTaTOB BBIMOJHCHHS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIICIOBATEIIbCKON JICATEIILHOCTU NPH PEIICHHH BO3HHMKAKOIIMX MPOOJeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIM COBMECTHBIX JEHCTBH, ONpeiesieHue KPUTEPHEB MO OLIEHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTb, BBIOMpATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBAaTh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yabTaTOB TIO0 OCBOSHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTQHOBJICHHOTO JaHHOH (enepanbHO pabouell mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
0o0yJaromuMuUCsT Hay4YHbIE 3HaHUS, YMEHHsS W CHOCOOBI JEWCTBHUI, BHABI ACATEIBHOCTH II0
MOJYYEHHUI0O HOBOTO 3HAHUS, €ro WHTepHpeTalud, NpeoOpa3oBaHUIO M TMPUMEHEHHUIO B
Pa3INYHBIX y4eOHBIX U HOBBIX CUTYAIIHSX.

K konuy oOyuenus B 8 kiiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas M MOJIEKYJSpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEMEHTa B COCIWHEHHH, MOJISIPHBIA O0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas peaKiysl, Kiaccudukanus
PEaKIMii: peaKIy COSANHEHHSI, PEAaKIIUH Pa3JIOKCHHUS, PEAKIINN 3aMEIICHUS, PEaKIIHU
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIIOBON 3 (EeKT peakuuu, sApo aToma,
AJIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOWTa b, PaguyC aromMa, XHMMHUYeCKas CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsI BEellleCTBa (MPOLIEHTHAsE KOHIIEHTpaIusl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS MIPU ONMCAHUM BEIIECTB U X MPEBPALICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COCNMHEHM 1o (OopMynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxenuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATb U XapakTepu3oBaTh TaOMMuHyl ¢opmy Ilepuonudeckoil cUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpymma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJIIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO SJICKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B pAa3IUYHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE OINEPALIMM MBICIUTEIBHON IESATEIBHOCTH — aHAIW3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMATH3aINI0, KIacCU(UKALMIO, BBIBICHUE MPUUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

e CleNoBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH ToCynoi H  J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSAMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JIakmyc, heHondTanenH, METUIOPAHXK U IPyTHE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XMUMHYECKash peakiusl, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEAaKUUd HOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECcKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHATHS TIPH ONMCAHUU BEUIECTB U MX NPEBPAILCHU;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpeNeNiATh BAJIGHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKUX OJIIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COEIMHEHUN Mo (Qopmynam, BHJ XUMUYECKOW CBs3U (KOBAJICHTHAsl, MOHHAS,
METaJUInYecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii HOHAa MO XHUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3iHuaTh IMOHATHA «IJaBHas mnoarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U OGonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B Tpe/enax MajblX MEePHOO0B U TIABHBIX MOATPYII C YIETOM CTPOSHHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE AJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEaKUUU BEIIECTB, MO TEIJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpPaBHEHHUH COOTBETCTBYIOIMX XUMHUYECKUX PEAKLIUH;

COCTaBJISITh YPABHEHHUS SJICKTPOJUTUYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
TIOJTHBIE M COKpAIIEHHBIE YPABHEHUS PEaKIii HIOHHOTO 0OMEeHa, YpaBHEHHS PEaKIIny,
HNOJTBEPXKJIAIOIIMX  CYIIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUHN B Pa3INYHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMMHUYECKOM mocynoll u  J1abopaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKHCIIOTO rasa);

IPOBOJUTH PEAKLUH, TOATBEPIKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3MUYHBIX BEIIECTB!
pacrio3HaBaTh OMNBITHBIM TYTEM XJIOpUI-, OpoMHI-, HMOAMI-, KapOoHar-, ocdart-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS H HOHBI HM3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMATHU3aIlM0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYCHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IIO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITUPOBAHHME,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBanue pa3jaesioB

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

n/n U TeM NMPOrpamMmbl Bcero KoHTpoJibHbIE IIpakTuyeckue o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
1.1 Xumusa — BakHast 00J1aCTb 5 2 https://m.edso0.ru/YNVIX660G
€CTECTBO3HAHUS U
MPAKTUYECKOU
eITEIbHOCTH YeJIoBEKA
1.2 BemiectBa n xuMu4eckue 15 1 https://m.edsoo.ru/ONNXR1VF0
peaKInH
Wroro no pazueny 20

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelECTB

2.1 Boznyx. Kucnopon. 6 https://m.edso0.ru/DSBORTY30
ITousiTie 00 oOKCHaaX

2.2 Bonopona. [Tousarue o 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX

2.3 Bona. PactBopsl. [lonsiTue 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHHAX

2.4 OCHOBHBIE KJIaCChI 11 1 1 https://m.eds00.ru/OTSASMOWT
HEOPTaHUYECKUX
COE€IUHEHUI

Wroro no pazneny 30

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema xummudeckux daeMenToB JI. M. Mennesneesa. CTpoenne aToMoB.

Xumuuyeckas cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PCAKIHH

3.1

Ilepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHYECKHUX JIEMEHTOB [I.
N. MengeneeBa. CTpoeHue
aTomMa

7

https://m.edsoo.ru/TCBJBVWEFZ

3.2

XUMHYECKasa CBI3b.
OKHUCITUTENBHO-

https://m.edsoo.ru/F6AOASDPF



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF

BOCCTAaHOBUTEIILHBIC
peaxiuu

Wroro no pazueny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

Ne HaumeHoBaHue pa3jiejioB U TeM KouanyecTBo yacoB DJieKTpoHHbIe (HuppoBbIe)
n/n NMPOrpaMMbl Bcero KonTpoabubie | IlpakTnyeckue | 00pa3oBaTejibHBIC PeCypChl
padoThI padoThI
Pa3znea 1. BemmecTBo M XuMH4ecKkne peakuumn
1.1 [ToBTOpenue u yriyOneHne 3HaHUN 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3JielioB Kypca § Kiacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/AFN4LWG7U
XUMHAYECKHX PEaKIHi
1.3 DNEeKTPOIUTUYECKAS JUCCOLUALIMS. 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEaKIMK B paCTBOpPax
Wroro no pasgeny 17
Pa3nes 2. HemeTassibl M MX COeIMHEHUS
2.1 OO01as xapakTepuCTHKa XUMUYECKIX 4 1 https://m.edsoo.ru/ZTNI1F700I
anemeHToB VIIA-rpynmsl. ['anoreHsl
2.2 OO61mas xapakTepuCcTHKa XUMUYECKIX 6 https://m.edsoo.ru/P3DHMFB09
anemeHToB VIA-rpynmnsl. Cepa u eé
COCIMHEHUS
23 OO61as xapakTeprUCTHKa XUMUYECKUX 7 1 https://m.edsoo.rt/VOXDOUX2S
aneMeHTOB VA-rpynimsl. A3oT, pochop
Y UX COCJIMHCHUS
24 OO11ast xapaKTepUCTHKA XUMUYECKHX 8 1 2 https://m.edsoo.ru/JPJ200VIX
anemeHToB [VA-rpynnsl. Yriaepoa u
KPEMHUH U UX COCIMHEHUS
Wroro no pazneny 25
Pa3nes 3. MeTasjibl M HX COeIMHEHUSI
3.1 OO0111e cBOIiCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneiinne MeTaibpl U UX COEAMHEHUS 16 1 2 https://m.edsoo.rt/EFKQWI9HZI
Htoro no paszneny 20
Paznea 4. Xumus u oKpyskamomas cpeia
4.1 BemiectBa u Matepuansl B ;KMU3HU 3 https://m.edsoo.rt/TENBWEF7Y
9eJI0BeKa
Uroro no pazgeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KIIACC
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM
NpoBepsieMoro | 00pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMHUYECKHUE TIOHSITUSD)

1.1 pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATHUN: aTOM, MOJIEKYIIa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BEILIECTBO, CMECH
(omHOpOIIHAS M HEOAHOPOJHAS), BaJEHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J0JIsl XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM,
XUMHUECKas peakuus, KilacCU(PUKalUs peaklUMid: peaklUuud COETUHEHMS,
peaKiuu pas3NoKEHUs, PeaKlUu 3aMeIeHUs, Peakiuu OOMeHa, JK30- U
SHIOTEPMHUYECKUE pPEAKIWH, TEeIIOBOH A(P(eKT peakiuu, pacTBop,
MaccoBasi J10Jis BenlecTna (MIPOLIEHTHAs! KOHIICHTpAIHsl) B pacTBOPE

1.2 WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX MOHITHH H
MIPUMEHATH 3TU NOHATHUS IPU ONKMCAHUM BEIIECTB M X MPEBPaALICHUI

1.3 HCI0JIb30BAaTh XMMHUECKYIO0 CUMBOJIMKY JUIsl COCTaBJIEHUSI (JOPMYJI BEIIECTB
Y YPaBHEHUN XUMHYECKUX PEAKIIMIl

1.4 PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOIO yY€HUs, 3aKOHa ABOraipo

1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

1.6 KJIacCU(UUUPOBATh XUMHYECKHE peakuuu (10 YHUCIy U COCTaBy
Y4YaCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TeII0BOMY 3 (deKTy)

1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB

1.8 BBIUUCIIATh MAacCOBYIO JOJNIO XHMHYECKOTO »HJIeMEeHTa 10 ¢opmylie
COEJTMHEHMS,

1.9 BBIYHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMEHTh E€CTECTBEHHOHAy4YHbIE€ METOJbl TO3HaHWSI — HaOJIO/IEHuUE,
M3MEpeHue, MOJIEIMPOBAHUE, SKCIEPUMEHT (peaJIbHbIN U MBICJICHHBIH )

2 Ilo Teme: «BaxHelne NpeacTaBUTENN HEOPTaHUYECKUX BELIECTBY

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX TOHATHI: OKCHJ, KUCIIOTA,

OCHOBAHUE, COJIb

2.2 OIPENIEIIATh NPUHAMICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIAcCy

coeMHeHuil o popmynam

2.3 KJIacCH(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

24 XapakTepu30BaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB

pa3IMYHBIX ~ KJIAcCOB,  MOATBEpXKJas  OMNHCAaHHE  IpUMepaMu
MOJIEKYJISIDHBIX YPABHEHUI COOTBETCTBYIOIMX XUMUYECKUX PEAKIIUM
2.5 MPOrHO3UPOBATH  CBOWCTBA BEIIECTB B  3aBUCHMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTU NPOTEKAHUS XMMHUYECKHUX
MIPEBPAIICHUN B PA3JIMYHbBIX YCIOBUSAX
2.6 cleoBaTh NpaBUJaM  IIOJb30BaHUS XUMHYECKOM MOCYAOH U

JabopaTOpHBIM O00OpYJOBaHWEM, a TaK)Ke TpaBWUIaM OOpalleHus C
BCIICCTBAMHU B COOTBCTCTBHU C HWHCTPYKIHUAMU 110 BBIIIOJHCHUIO
1a00paTOPHBIX XMMHUYECKUX OMBITOB IO TOJYYCHHIO M COOUpPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHIO




pacTBOPOB C ONMPEIECIEHHON MacCOBOM 10JIei paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh WU IPOBOAUTH  XMMHMYECKHE  SKCIEPHUMEHTBHI 11O
pacrmo3HaBaHUIO PAcTBOPOB INEJIOYEH U KHUCIOT C IOMOUIBIO
WHAUKATOPOB (JIaKMyC, (heHOIPTATCHH, METUIIOPAHXK U JAPYTHE)

2.7

MIPOBOJUTH PAcUEThI M0 YPAaBHEHHIO XUMUYECKOM peakuu

IIo Tteme: «llepuomuueckuii 3axkoH u Ilepumommueckas cucrema
xumuueckux oanementoB [[. M. MengeneeBa. CrpoeHue aToOMOB.
Xumnueckas cBsA3b. OKHCINUTEIbHO-BOCCTAHOBUTEIIHBIC PEAKIIUN))

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX IIOHATHUW: SAPO aroma,
JNIEKTPOHHBIA CIIOW aToMa, arToOMHas OpOuTallb, pajguyCc aroma,
XUMUYECKash CBsI3b, NOJSpHAs M HEMNOJspHAs KOBAJICHTHas CBs3b,
QJICKTPOOTPUIATCIIbHOCTh, HOHHAA CBA3b, NOH, KATUOH, aHUOH, CTCIICHb
OKHCJICHUS

3.2

KHaCCI/Iq)I/IIII/IpOBaTI) XUMHNYECKHNEC 3JICMCHTbI

33

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuoguueckoii
CUCTEMBl XWMHYCCKUX OJJIEMEHTOB: pa3jIMuaTh TIOHSATUS «TJIABHAs
noarpynna (Arpymnmna)y» u «odounast noarpynna (brpymma)y, «manbie»
1 «OO0JIBIIHEY TTEPUOJIbI

34

packpbiBaTh cMmbica [lepuoguueckoro 3akona JI.M. Mennaeneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKUX 3JIEMEHTOB OT UX MMOJ0KeHus B [lepuoanyeckoi cucreme

3.5

COOTHOCUTh  00O3HA4YeHHs, KOTOpble HMEITCI B  Tabiuie
«ITepuoanyeckas cucrema xumuyeckux 3nemeHToB [.M. MenneneeBa»
C YHUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS AaTOMOB XHMHYECKHX
9JIEMEHTOB (COCTaB W 3apsn siapa, oOIiee YHCIO DJIEKTPOHOB U
pacnpesieNieHre UX Mo SJIEKTPOHHBIM CI0SIM)

3.6

ONpCaACIATb CTCIICHL OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANMHCHUAX

3.7

OMPCACIIITL BUIA XUMHYECKOU CBS3HU (KOB&J’IGHTH&H u I/IOHHaﬂ) B
HCOPraHNMYCCKUX COCANMHCHUAX

9 KJIACC

Kon
IpoOBEPsAEMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuusa»

1.1

pacKpbhIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSATHH: pPacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT AMCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHBIC peaxIuu, OKHUCTTUTEND,
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJIIEHHE, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHUYECKass  CBsI3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTANIMYECKas pemETKa, CIUIaBbl, CKOPOCThb
XUMHYECKON peaKIuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCECKHUX MOHATHH H
IMPUMCHSATH 3TU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUSI 3JIEKTPOJUTUUYECKOM ITUCCOLMAIIMU KUCIOT,
IeJI0Ye W COJIeH, TOJHBIE M COKpAlIEHHBIE YpPaBHEHUS PEaKLM
MOHHOTO 0OMEHa




1.4
1.5

pacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIuil
MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HUX
COEIUHEHUS

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U CIICIHU(PUICCKUE XUMUUECKIE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPXKIas ONMUCAHHE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIINI

COCTAaBJIATb YPAaBHCHUA peaKI_II/If/’I, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
FeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

24

2.5

3.1

MPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS,
BO3MOXHOCTU IIPOTEKAHMUS XUMUYECKUX IPEBPALLECHUN B Pa3IMYHBIX
YCIIOBHSIX

CIENOBaTh MpaBWJaM [OJb30BAHUS XUMHUYECKOM TOCYAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMHU TIO BBIOJTHEHHUIO
71ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJYYCHHIO M COOMpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHAKa U YIIIEKUCIIOTO Ta3a)

MNpOBOAWTL PpC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPHUJ-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, MOHBI HM3YYEHHBIX METAIJIOB,
MPUCYTCTBYIOIIHUE B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

[To Teme: «XuMUS 1 OKpY’KarOIIas Cpear

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstui: [IJK
BEILIECTBA; KOPPO3US METAILIIOB

3.2

IIPUMEHSTh OCHOBHBIE OIEpAaIlMM MBICIUTEIBHON JEeATENbHOCTH —
aHalU3 W CHUHTE3, CpaBHEHUE, O0000IleHHe, CUCTEeMaTH3alHIo,
BBISIBJICHHE NPUUMHHO-CIE/ICTBEHHBIX CBSI3€W — JUIS W3Y4YEHHUS
CBOMCTB BELIECTB M XUMHYECKHX PpEaKIMH; €CTECTBEHHOHAy4YHbIE
METOJbl TO3HaHWs — HaONIO/IEHNEe, W3MEpEHHUe, MOJIEIMpPOBaHHUE,
HKCIEPUMEHT (peasIbHbI U MBICIICHHBIH )



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Koxa
1

1.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHHe XHUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lIOBeKa. XHMHUS B CHCTEME HayK.
Tena u BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB

ITonsarue o METOJaXx IIO3HAaHHUA B XMMHUHU. Yucteie B€IICCTBA N1 CMCCH. CnocoObl
pasaciICHUs cMmecent

1.3

ATOMBI W MOJICKYJIbI. Xumudeckrue d3yeMeHThl. CHUMBOJBI XHMHYSCKHX
JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO-MOJICKYJ'IHPHOG Y4YCHHUC

1.4

1.5

1.6

1.7

XuMuueckas q)OpMy.]'Ia. BaneHTHOCTE, ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas 105151 XUMHAYECKOr0 3JIEMEHTA
B COCIMHCHNU

KommnuectBo BemectBa. Moisib. MossipHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

Ou3nyuecKkue U XUMHYECKHE SBICHHUS. XMUMHUYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BeleCcTB. XMMUYeckre ypaBHeHus. Knaccupukanus
XUMHUYECKHUX PEAKIHUH (COeTMHEHUs, pa3IoKEHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYJ0H, C MpaBUIaMu
paboTel B Jsaboparopuu U npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3yYy€HUE M ONUCaHHe (PU3MYECKUX CBOMCTB 00pasloB
HEOpPraHMYeCKUX BeUIecTB, HaOmojaeHue Qusnyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCalUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAaHUE  METHOW  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SBJIEHUN, HAOIIOJIEHHEe W OINHUCaHUe
NPU3HAKOB MNPOTEKaHMs XUMHUYECKMX peakuuil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
runpokcuaa meau(Il) npu HarpeBaHuM, B3auMoOJICHiCTBHE XKeJe3a C paCTBOPOM
comm meau(Il), n3yuenue cmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHUTA,
¢wIbTpOBaHKe, BBHINAPUBAHHUE, NUCTHIULALUSA, Xpomarorpadus), MpoBeIeHUE
OUYMCTKHU MOBAPEHHOM coyn, HAOII0JeHNE U ONMCAHNUE PE3YIbTATOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJENen
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxueiiiine MNpEACTABUTCIIN HCOPTaHNYCCKUX BCIICCTB

2.1

Boznyx — cmecp razoB. CocrtaB Bosgyxa. Kucioponx — snemMeHT u mpocroe
BenlecTBo. Haxoxaenue kuciaopojga B mpupoje, Gu3nueckue U XUMHUYECKHe
cBoiicTBa (peakuuu ropenus). Okcuzabl. [Ipumenenue kuciopoga. CrocoObr
NOJY4YEeHUs1 KHUCIOpoJa B JIAOOpaTOpUM U HpPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoae. O30H — aorponHast MoAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3P PeKT XUMUIECKOH peakIuy, TEPMOXUMUYECKUE YPAaBHEHHS, SK30-
Y DHIOTEPMHUYECKUE PEaKUK. TOIUIMBO: yrojib U METaH. 3arpsA3HEHHUE BO31yXa,
yCUJICHHE TTapHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO CI0s
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Bonopon — anemeHT u mpocroe BemecTBo. HaxoskaeHue Bozmopona B NPUPOZE,
¢u3nueckre W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbI MOTYYEHHS.




Kuciote! u comm

24

Monsipablii 00bEM razoB. PacuéThl 0 XUMHUYECKUM YpaBHEHHSIM

2.5

2.6

®dusznueckue CcBoWcTBA BOAbl. Boma kak pacTBopuTeiab. PacTBOpBIL.
Haceolmennbsie 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas [1ons  BeliecTBa B pacTBope. XHUMHUYECKHME CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Npupojie M B XKM3HU uenoBeka. KpyroBopor
BOABI B TpuUpoJe. 3arps3HeHue MNpUPOAHbIX BoA. OxpaHa H OYHMCTKA
MIPUPOJTHBIX BOJI

Knaccudpukanus Heopranmueckux coeaumHeHuid. Oxcuabl. Kitaccudpukanus
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) U
HecosieoOpaszyrone. Homenknarypa okcuaoB. dusznueckrue M XUMHYECKHE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

OcHoBanus. Kiaccudukauus ocHOBaHM: HIEIOYM M HEPACTBOPUMBIE
ocHoBaHusA. Homenkiiarypa ocHoBaHui. DHU3NYECKNE U XMMHUYECKHE CBOMCTBA
ocHOoBaHMU. [lonyuenne ocHOBaHUN

2.8

2.9

Kucnorsl. Knaccugukanus kucinor. Homenknarypa kucinor. dusmueckue u
XUMHUYECKHE cBoMcTBa KuciaoT. Pan aktuBHocTh MeTauioB H.H. bekerosa.
[Tonyuyenue kucior

Comu. Homenknartypa coseil. @usnueckne M XMMHUYECKHE CBOWCTBA COJIEH.
ITonyuenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KilaCCaMU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ

2.11

XVWMHUYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIpPEAEICHUE  COACpKAHUS
KHCIIOpOJia B BO3/yXe, IOJIyueHUe, coOMpaHue, pacro3HaBaHUE U U3YyYEHUE
CBOWCTB KHCJIOPO/a, HAOII0AeHNEe B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHus (mmoxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydyeHHe, coOupaHue,
pacro3HaBaHUEe M H3y4YEHHE CBOWCTB BOAOpOJa (TOpeHue), B3aUMOJEHCTBUE
Bojiopofa ¢ okcunoMm Menu(Il) (Bo3MOXKHO HCTONB30BaHUE BHIEOMATEPHAIIOB),
HaOmo/ieHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCIIEJOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEWCTBUE BOJABI C MeTaIaMH (HAaTpUEM U KaJbIMEM)
(BO3MOXHO HCHOJb30BaHHE BUIEOMATEPUATIOB), OIpEJEICHHE PaCTBOPOB
KACIOT M IIeJoYeil ¢ MOMOIIbI0O MHJUKATOPOB, MCCIIEJOBaHUE OOpaslioB
HEOPraHMYECKUX BEIIECTB pa3jMYHbIX KJACCOB, HAOJIO/IEHHE W3MEHEHUs
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumozeiictBus okcuaa meau(ll) ¢ pacTBopom cepHON KHCIOTBHI, KHUCIOT C
MeTaJlJIaMH, peaklinid HEUTpaIn3alni, OJy4eHUE HEPACTBOPUMBIX OCHOBaHH,
BBITECHEHHE OJHOrO0 MeTajula JpPYyruM M3 pacTBopa COJIM, peIlIeHue
DKCIIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeimmMe Kiacchl HEOPraHUYECKHX
COETUHEHUI)

[Tepuoanueckuii 3akon u [lepuoanueckas cucteMa XUMUYECKHUX JIIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-
BOCCTAHOBHUTCIIBHBIC peaKL[I/II/I

3.1

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHYECKUX dyieMeHTOB. [loHsTne o
Ipynnax CXOJHBIX 3JEMEHTOB (IEJIOYHbIE M IIEIIOYHO3EMEIbHBIE METalIb,
rajloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT am@oTepHbIe
OKCH/IbI ¥ TUAPOKCHUIBI




3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUuMU4Yeckux 3emeHToB J1.1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOAHAS (bopmbl
Ilepuoauueckoit cuctembl xuMuueckux odnementoB [[.M. Mengeneena.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYIIIbI AJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DiekTpoHbl. CTpoeHue
QJIGKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX DSJIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA IO ero noyuoxenuto B llepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX MU HEMETANIMYECKUX CBOMCTB MO TIpynmnam M IepUuoiaM.
3unauenue [lepumoauueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUISl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yuéHblii U
rpak 1aHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuu pa3yioKEeHUs, COSTUHEHMS])

9 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

BemectBo 1 XuMu4deckas peaKnus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kajus, KalblUsi U HX
COEMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepronnueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XuMU4Yeckon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BELIECTB (MEXIyHApOAHAas U TpUBHaAIbHAs1). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Pa3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,
TEHETUYECKasl CBSI3b HEOPTAHUYECKUX BELIECTB

1.3

Knaccuukanus XMMUYECKUX PEeaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEUIECTB, MO TEIIOBOMY 3 (eKTy, Mo
M3MEHEHMIO CTENeHeH OKHMCICHHS XMMUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE PpeaKkluH,
TEPMOXMMHYECKHUE ypaBHEHUs. IIoHATHE O CKOPOCTH XUMUYECKON peaKuu

1.4

[Tonatue 06 0OpaTHMBIX M HEOOPATHUMBIX XMMHUECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U T€TEPOTEHHBIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUMHd U TOJ0KEHUE
XMMHYECKOTO PaBHOBECHS




1.5

1.6

1.7

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC  pEaKIMU,  JJCKTPOHHBIN  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHON  peakiuu.  CocTaBlieHHE  ypaBHEHUM
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C HCIOJIb30BAHUEM METOoa
ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JUCCOLMALMU BELIECTB C Pa3IMYHBIMU BUIAMU
XuUMU4eckoi cBsa3u. Crenens nuccoruanuu. CUIbHBIE U ca0ble 3JIEKTPOJIUTHI.
Peakiun voHHOro o6MeHa. YciaoBUS NPOTEKAHUS PeakLUil MOHHOIO OOMEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMN U coJell B CBeTe MPEJCTaBICHUNH 00 3IEKTPOIUTUYECKON
muccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O ruapou3e conei

XHWMHMYECKUN DKCIEPUMEHT: O3HAKOMIJIEHHE C MOJEISMH KPUCTAJUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTasioB (rpadura u
ayiMasa), CJIO’KHBIX BEIIECTB (XJOpuAa HATpHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEakiMu OT BO3JCHUCTBUS pPA3IMUHBIX (HAKTOPOB;
HCCIEAOBAHUE  DJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEIIECTB,  IIpoLecca
IUCCOLMAIMU  KHUCTIOT, WIelodYed U colel (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); IMPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MIPOTEKAaHUS PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/IKa, BhIICTICHHUE Ia3a,
0o0pa3oBaHHE BOJBI); OIBITOB, HIUTFOCTPHPYIOUINX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHBIX peaKkluid (TOpeHHe, Peakiy pas3ioKeHUs, COCTUHEHUS),
pacro3HaBaHUE HEOPraHUYECKHUX BELIECTB C IOMOIIBIO KaU€CTBEHHBIX PEaKIUI
Ha UOHBI; pELICHUE YKCIIEPUMEHTAJIBbHBIX 3a1a4

HemeTamnsl 1 UX COeIUHEHUS

2.1

2.2

OO6miast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u pu3ndeckue CBOMCTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOAEHCTBUE C MeTaUIaMH, HeMeTallllaMH, Ieiao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OPraHM3M 4YeJIOBEKa. BaxkHeWne XJIOpUAbl U UX
HaXO0XJIEHHUE B IPUPOJIE

OObmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHne u pu3nyeckre cBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIIUN
KHCIIOpo/la U cepbl. XUMHUYECKHE CBoOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMUYecKue cBoMcCTBAa. OKCHUIBI cepbl KaK IpeCTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHUYECKHE CBOMCTBA
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT W crenuduueckue). XUMHUECKHUE
peakimu, JeKalue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIy4eHUs] CepHOM
kucioTel. Ilpumenenne. Conu cepHOM KHCIOTHI, Ka4€CTBEHHAs pEeaklMs Ha
cynbdar-uoH. Haxoxenue cepel U €€ coeMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK]IH,
3arpsi3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €0 MPeIOTBPAILEHUS
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OOmast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEIICHU OKUCIIEHUS. A30T, pacpOCTpaHEHHE B IIPUPOJIE,
¢usnyeckre U XUMU4eckue cBoiictBa. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (u3M4ecKue M XMMUYECKHE CBOMCTBa, NoiaydyeHue U npumeHenue. Comnum
aMMOHMS, HX (u3nyeckMe ¢ XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KayecTBeHHast peaklusi Ha MOHbI aMMOHMsI. A30THasl KUCJIOTa, €€ MOJyUYEeHHUE,




¢u3MvecKe W XHUMHUYECKHE CBOWMCTBa (0OIIMe Kak MPEACTaBUTENS Kiacca
KUCIOT M cnenuduyeckue). Mcrmonp3oBaHHEe HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX yI0OpeHUil. XUMUYECKOE 3arpsi3HEHHE OKpYXKaroulei
Cpelbl COEMHEHUSMH a30Ta (KUCIOTHBIE JOXAU, 3arpsA3HEHUE BO3AYXa, IOYBBI
1 BOJOEMOB)
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2.5

2.6

docdop, amtorpornnasie Mogupukamuu dochopa, pu3HUECKUEe U XUMHUYECKHE
croiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOWMCTBA, mosydeHue. lcnonb3oBanue ¢ochaToB B KauyecTBe
MUHEPAIbHBIX YA00peHHit

OOmast xapakTepuctuka 31eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTENEHU OKHCIEHUS. YTIJIepol, aUIOTPOIHbIE
Moau(HUKAIMK, PACIPOCTPAHCHHE B TPUPOJE, (U3HUSCKHE M XUMHYCCKHE
cBoiictBa. AncopOuus. KpyroBopot yrinepoga B mpupone. Okcuabl yriaepoza,
X (U3NYECKHE M XUMHYCCKHE CBOHCTBA, NIEHCTBHE HAa JKUBBIC OPTaHU3MBEI,
MOJIy4eHUE U MpUMEHEHHe. DKOJIOTHYECKUEe POOIeMbl, CBA3aHHBIE C OKCUIOM
yraepona(IV); rumore3a T100aTbHOTO MOTEIUICHUS KIIMMATa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH H
CEJIBCKOM XO3511CTBE

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIUHEHUSIX
yriepoga (MeTaH, 3TaH, JTWUJIEH, alleTWIEH, 3TaHOJ, TIJIMLEPUH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe ctpoeHue. IloHstue o Oumonmormyecku
BaXXHBIX BEIECTBAX: XMpaX, Oenkax, YriaeBoJaXx — M HX pPOJU B IKU3HU
yenoBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX
COEIMHEHU I

2.7

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHME CBOMCTBAa, IMOJIyU€HUE U
npumenenune. CoenuHeHuss kpemMHus B mpupoje. OOmiye npeactaBieHus o0
okcuae kpemHusA(IV) u kpemuueBoii kucinote. CHIMKATBI, UX UCIIOIH30BAaHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTH. BakHel e cTpouTenbHble MaTepHAaIIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [IpobGrembr Oe3omacHOro
WCIIO0JIb30BAaHUSI CTPOUTENBHBIX MATEPHAJIOB B MIOBCETHEBHOU KU3HU

2.8

XUMHUYECKUH HSKCIEPUMEHT: H3ydeHHE 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KaloIINne
¢u3nyecKkre U XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEAMHEHHUH (BO3MOKHO
HCIOJIb30BaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C O0paslamMH XJOpPHUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C o0pa3liaMu cepbl u €€ COCIMHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaAOJIOJEHHE IMpolecca
oOyriuBaHMUs caxapa IMoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTHI;
M3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEJICHHE
KauecTBEHHOW peakuu Ha cyib(ar-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COCMMHECHUH (BO3MOXXHO WCIIOJIb30BAaHUE BHJICOMATEpPHAIOB), 00Opa3laMu
a30THBIX U (ocPOpHBIX yIOOpEeHUit; MoTydeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAKa; IPOBEICHHE KAauyeCTBEHHBIX DEAaKIMM Ha HOH
aMMOHMSI U (ocdar-uoH UM U3yYCHHE TNPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHNUE BHJEOMATEPHUATIOB); M3YyUEHUE MOJENEeH KPHUCTaUNINYECKUX
peméTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C  IPOLIECCOM




3.1

3.2

aZcoOpOITMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M yCTPONCTBOM
MPOTUBOTA3a; MOJIyueHUE, COOMpaHHe, pacro3HaBAaHUE W H3YUYCHHE CBOWCTB
VIJICKUCIIOTO Ta3a; IPOBEACHHE KAYeCTBEHHBIX pPEaKIUid Ha KapOOHAT- M
CUJIMKAT-UOHbl M HW3YyYECHHE IIPU3HAKOB HUX NPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIUEH CUIMKATHOM NPOMBIIIICHHOCTH; PEIIEHUE AKCIEPUMEHTAIbHBIX
3aJa4 1o TeMe «BaxkHeHe HeMeTalIbl ¥ UX COCINHCHHS)

Mertamisl 1 ux COCAUHCHUA

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTainyeckast CBsi3b U
METAUIMYECKass KPUCTAIMYECKass pelI€TKa.  DJIEKTPOXUMUUYECKUUA  psi
HaIlpsDKEHUH METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOPAaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBILIEHHOCTH
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3.4

3.5

[lenounble MeTayibl: MonoxkeHue B lleprognyeckoil cucreMe XUMHUYECKHUX
anemeHntoB .M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
duznyeckrue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METaIOB M MX
COEAMHEHHI

IIlemouHo3eMeNbHBICE  METAMIbl MarHuidi W KajbIUi: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3nYecKue M XUMHYECKHE CBOMCTBA
MarHusi ¥ Kanbplus. BaxHeimve coenvHeHUs Kanblus (OKCHA, TUIPOKCHUI,
coiu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

AmoMUHUI: TIONOXKeHUEe B llepuommyeckoll crucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; cTpoeHHe aroMa; HaxoxaeHue B npupone. dusmyeckue u
XUMHYECKHE CBOMCTBA aFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCUIA
AJTFOMUHUS

3.6

3.7

XKenezo: nmonoxxenue B [lepuoanyeckoit cucteMe XuMuueckux snemeHTon [1.11.
MenzeneeBa;, CTpoeHME aTOMa; HaxoXIeHue B mpupoje. Pusmueckue u
XMUMHYECKHe CBoOMcTBa sxene3a. Okcuabl, ruapokcuasl U conu oxenesa(ll) u
xene3a(Ill), ux cocras, cBOICTBa U MOJTyuYeHUE

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMHi METaNIOB U CIUIABOB,
X (pU3MYecCKMMH CBOMCTBAMH; U3YYEHHE PEe3YyIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHICTBUSL  OKCHJIa Kalbllsd W HaTpus C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); HCCIICJIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJIh30BaHHE
BHJICOMATEPHAIIOB); MTPU3HAKOB MPOTCKAHUS KAUYECTBECHHBIX PEAKIMH HAa MOHBI
(Marnusi, xanpiwms, amroMuHus, nuHka, xeneza(ll) u sxemesa(Ill), memu(Il);
HaOJTI0JICHNE W ONKMCAHUE MPOIECCOB OKpAIIMBaHKS TUIAMEHW WOHAMH HATPHS,
Kaiuss ¥ Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(QOTEpPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS M THUIPOKCHIA
[[MHKA; PEIICHUEe dKCIIEPUMEHTAILHBIX 3a/1a4 0 TeMe «BaxHeuIne MeTasl 1
UX COCANHEHUSD)

XuMHS U OKpYXKalolas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemecrBa u marepuainbl B ITOBCEIHEBHOU




KU3HU YeJIOBEKa. XUMUS U 310pOBbe. be3omacHoe UCIoab30BaHUE BEIIECTB U
XUMHAYECKHX peakuuil B ObITy. IlepBas moMoIp Mmpu XUMHUYECKHX OXKOTax U
OTPaBJICHUSAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxaromerd cpeast [TJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI UX MEPePabOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: M3Y4eHHE 00pa3IloB MaTepUAIOB (CTEKIIO, CIIABHI
METaJIJIOB, MOJIUMEPHbIE MaTepUabl)



ITPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBO€HMSI OCHOBHOI 00pa30BaTe/JIbHON MPOrpaMMbl
OCHOBHOI0 00111er0o 00pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 TII03HABAEMOCTU SIBJICHUM npupoabl, ITOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayYKHM Kak obractu COBPCMCHHOT'O
€CTECTBO3HAHUs, KOMIIOHCHTA 06HIGI>'I KYJbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKAa B YCJIOBHAX COBPEMCHHOI'O O6IIICCTB3.;
INOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaY4YHBbIX MCTOHAX IIO3HAHHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUA BCHICCTB W  U3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHUEC UCIIOJB30BATb MOACIINU AJIL 00BACHEHUS
CTPOCHUA aTOMOB U MOJICKYJI

0 cepax mpodeccuoHaTbHON NEATeTbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSX
XHUMHUYECKOH HayKH, 4YTO II03BOJIUT OOYYalONIMMCS pPacCMaTpHBATh
XUMUIO Kak cepy cBoel Oymymiei mpopecCHoHaNbHON JCSITCIBHOCTH
U c/IeNiaTh OCO3HAHHBIN BHIOOP XUMUHU KaK MPOGUIBHOTO peaIMeTa mpu
nepexo/ie Ha YPOBEHb CPEHET0 00IIero 00pa3oBaHus

Brmanenune cucTteMoil XHMMHMUYECKMX 3HAaHUM M YMEHUE IIPUMEHSATH
CUCTEMY XMMHUYECKUX 3HAHUMN, KOTOpPast BKIIOYAET:

2.1

BOKHEHIINE XUMHUUYECKUE IIOHATUS: XMMHYECKMM D3JIEMEHT, aroM,
MOJIEKYJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJHAs U
HEOJHOPOAHAsA CMECh, OTHOCUTEIIbHBIE aTOMHAsI U MOJIEKYJISIPHAsI MacChl,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsh Macca, MOJISIPHBIM O00BEM,
OKCHJl, KHUCJIOTa, OCHOBaHME, COJb (CpeaHsst), XMMHUYECKas peakuus,
pEaKIMM COEOUHEHHUs, pPEaKUUU pa3jokKEeHUs, pPEaKLUUu 3aMelleHUs,
peakiun 0OMeHa, TeroBoi 3(h(eKT peakinu, 3K30- U SHAOTEPMUIECKUE
peaKklMu, pacTBOp, MaccoBas JOJNS XUMHUYECKOrO »JJIEMEHTa B
COEIVHEHUH, MaccoBasl JOJs M MPOLIEHTHAs KOHLEHTPAlLlKs BEIIECTBA B
pacTBope, AIpO aToMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOHTAIb,
panuyc aroma, BaJEHTHOCTb, CTEIIEHb OKUCIIEHUS, XUMHYECKasi CBA3b,
AIIEKTPOOTPUIIATENILHOCTD, MOJIIPHAs U HENOJSpHAsi KOBAaJIEHTHAs CBA3b,
WOHHAs CBSI3b, METAJUIMYECKAs CBA3b, KPHUCTAIMYECKAs pEIIETKA
(aTomMHasi, HMOHHas, MeTaJuIM4YecKas, MOJIEKYJspHasi), WOH, KaTHOH,
AQHMOH, DJIEKTPOJIUT U HENIEKTPOJINT, MIEKTPOIUTUYECKAS TUCCOLUALIMS,
peakiMu  HWOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
pPEAKIMH, OKUCIIUTEND U BOCCTAHOBUTEIb, OKMCIIEHUE U BOCCTAHOBIICHUE,
AIIEKTPOJIN3, XMMHUYECKOE paBHOBecHe, oOpaTMMble M HeoOpaTUMbIe
pEAKIMH, CKOPOCTh XUMUUECKOM peakuuu, katanuzatop, [TK, koppo3us
METAJUIOB, CILUIABBI

2.2

OCHOBOIIOJIAralolue 3aKOHbl XWUMHUH: 3aKOH COXPAaHEHHUS MacCChl,
nepuoanueckui 3akol J[.1. Menzaeneesa, 3aK0H IMOCTOSHCTBA COCTaBa,
3aKOH ABOTaIpO

23

TEOpUu XUMUH: aTOMHO-MOJIEKYJIipHast Teopus, Teopus




BHCKTpOHHTquCKOﬁ JUucconuanuu

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI‘/'IZ

3.1

3.2

yYMEHHUE MPaBWIBHO UCIOJIb30BATh U3yYEHHbIE BEIIECTBA U MaTepHaIbl
(B TOM yHCIIe MUHEPAJIbHbBIE YIOOPEHUSI, METAJUIbI U CIUIABbI, TPOLYKTHI
nepepadoTKH  HPUPOAHBIX ~ MCTOYHUKOB  YIIIEBOJOPOJIOB  (yIui,
OPUPOJAHOTO Tra3a, He(pTH) B OBITY, CEIBCKOM XO3siicTBE, Ha
IPOM3BOJICTBE U MOHMMAHUE 3HAYEHUS KUPOB, OEIKOB, YIIIEBOJIOB IS
OpraHu3Ma 4eJjOBeKa; YMEHUE IPOrHO3MpOBAaTh BIIMSHUE BEIIECTB U
XMMHUYECKHX IIPOLIECCOB HA OPraHU3M 4YeJIOBEKa M OKPY)KAIOLIYIO
IPUPOJHYIO CpENy

YMEHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUSA CO 3HAHMSMHM JPYIHX
y4eOHBIX IPEMETOB

33

HAJIM4Yue OMbITa pabOTHI C PA3TUYHBIMU UCTOYHUKAMU HUH(OpMALINK 110
XUMHUM (HaydyHas W HayyHO-NONYJSpHas JIMTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YyMEHHE OOBEKTHBHO OIIEHWBATh HWHQPOPMAIMIO O BEIIECTBAX, HX
MPEBpaIICHHUSIX U MPAKTUYECKOM IPUMEHEHUU U YMEHHUE UCIOJIb30BaTh
e€ Ui peneHus: yaeOHO-T03HABATEIbHBIX 33124

Bianenne ocHOBaMU ITOHATUIMHOIO aIIapaTa U CUMBOJIMYECKOIO SI3bIKA
XUMHH JUIS  COCTaBlIeHUS (QOpMyd HEOPraHMYECKHX BEIIECTB,
YpPaBHEHUN  XMUMUYECKUX  PEaKIMd;  OCHOBAMHU  XUMHUYECKOM
HoMeHKJIaTypsl (IUPAC u TpuBHanbHOi)

YMeHue oOBSCHATH CBA3b MOJIOKEHUS dlemMeHTa B [lepuomudeckoit
CUCTEME C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DIIEMEHTOB (COCcTaB U 3apsja  sAnapa, oOliee Yucio
AIIEKTPOHOB), pPACIpPEAEICHUEM JJIEKTPOHOB [0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOAOB, KA U KAJIbIIUS

IIpeacrasnenue 0 MEPUOAUUECKON 3aBUCHUMOCTU CBOMCTB XUMUYECKHUX
AJIIEMEHTOB (paJuyc aToMa, 3JEKTPOOTPULIATENbHOCTh), MPOCTBHIX U
CIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJIeMEHTOB B Ilepuonnueckon
cucTteMme (B MaJlbIX IEpUO/Iax U INIaBHBIX MOJATrPYIIAX) U AIEKTPOHHOIO
CTPOEHHMS aTOMa

YMmenue kiaaccuuImpoBarh:

7.1
7.2
7.3

8.1

XUMHUYECKHUEC DJICMECHTHI
HEOpraHMYeCcKre BellecTBa
XUMHUYCCKUEC pCAKIITNA
YMeHue onpenensrs:

BAJICHTHOCTb MW CTCIICHb OKHCJICHUSA XUMHUYCCKHUX OJJICMCHTOB, 3apsig
HOHa

8.2

BHUJI XMMHYECKOW CBSI3M M THUIl KPHUCTAUIMYECKOM CTPYKTYphl B
COCIMHEHUAX

8.3

XapakTep cpeibl B BOJHBIX PACTBOPAxX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCJIUTCIIb U BOCCTaAHOBHUTCIIb

YMeHne xapakTepu3oBath (pU3NUeCcKre U XUMHUECKUE CBOMCTRA!

9.1

MPOCTBIX BEUIECTB (KUCIOPO, O30H, BOAOPOA, TrpaduT, ammas,
KpeMHHui, a3ot, pochop, cepa, Xjiop, HATpUH, KaJTW, MarHui, KaJablIui,
ATIOMUHUMN, JKEJIe30)




9.2

9.3

CJIOKHBIX BEIIECTB, B TOM YHUCIIC UX BOJHBIX PaCTBOPOB (BOJIA, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJOPO, OKCHJIBI U THAPOKCUJIBI MeTaiuioB [-ITA
rpynn, amomuHus, Mmenu (II), munka, xemesa (II m III), oxcums
yraepoaa (Il u IV), kpemuus (IV), azora u dpocdopa (Il u V), cepsr (IV
u VI), cepHucras, cepHasi, a30THUCTasi, a30THas1, pochopHasi, yrojabHas,
KpEMHUEBAsi KUCIIOTa U KX COJIH)

IIPOrHO3MPOBATh U XapaKTEPU30BaTh CBOICTBA BEILIECTB B 3aBUCUMOCTHU
OT X COCTaBa U CTPOEHUS, IPUMEHEHHUE BEILIECTB B 3aBUCUMOCTH OT UX
CBOICTB, BO3MOYKHOCTb IIPOTEKaHMsSI XHMHUYECKUX IpPEBpalllCHUN B
Pa3IMYHBIX YCIOBUSIX

10

10.1
10.2

10.3

10.4
11

VYMeHue cocTaBlIsITh MOJICKYJISIPHBIC 1 HOHHBIC YpaBHCHUA pCaKHHﬁ, B
TOM YHUCIJIC:

peakifii HFOHHOTO OOMeHa
OKHCJIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKITUI

HWIUTIOCTPUPYIOIIUX XUMHUYCCKUC CBOMCTBa HN3YYCHHBIX KJIaCCOB (rpynn)
HCOPTraHNYCCKUX BCIICCTB

MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
YMeHue BIUUCIATh (IPOBOAUTH PAcU&Thl):

OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSMHEHUH

11.2

MaCCOBYIO OOJIKO BEIIECTBA B paCTBOPC,

11.3
11.4

KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

[0 YypaBHEHUSM XHUMHUYECKHUX pEakUUil U HaXOAUTh KOJIUYECTBO
BEIeCTBa, 00BEM U Maccy peareHTOB WM MPOIYKTOB PEaKLIUU

12

Bnanenue (3HaHUE OCHOB):

12.1

12.2

OCHOBHBIMHM METOJAMU HAyYHOTO MO3HaHUs (HaOnro/eHue, U3MepeHue,
AKCIIEPUMEHT, MOJIETTUPOBAHNUE) MPU U3YUEHHUH BEIIECTB U XUMHUYECKUX
SBJICHUI; yMeHHe c(HOpMYIMPOBATh NPOOIEMY U MPEATIOKUTH MyTH €€
pelieHus

O6e3omacHOM pabOThl C XHUMHYECKUMHU BEHIECTBAMU, XUMHUYECKOM
MOCYAOH U JabopaTOPHBIM 000PYAOBaHUEM

12.3

13

13.1

mpaBUJIaMyd 0€30MacHOTO OOpaIIeHUs C BEIIeCTBAMH, UCTIOIb3YEeMBIMU
B HOBCC}IHGBHOﬁ JKH3HU, HpaBI/IJ'[aMI/I IIOBCACHUSA B IICIIAX c6epe>1<eHI/1$1
3JI0pOBbSl U OKpYXKAIOLIEW MPUPOAHOM Cpelbl; MOHUMAaHHUE Bpena
(omacHOCTH) BO3JEHCTBUS HA JKUBBIE OPraHU3MbI ONPEENIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS W TMPEAOTBPAIEHUS HUX BPEAHOTO
BO3JICUCTBUSA

Hanmnune mnpakTHYEeCKUMX HABBIKOB IUIAHUPOBAHUS U OCYILIECTBIICHUS
CJ'IC}Iy}OHII/IX XUMHUYCCKUX BKCHepI/IMeHTOBZ

M3y4YeHUE U ONMHCaHue (PU3UIECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHUE C
(U3HYECKUMU U XUMUYECKUMU SIBICHUSMU; OIBITHI, HILTIOCTPUPYIOIINE
MIPU3HAKU TPOTEKAHUS XUMUYECKUX PEAKIIMil

13.2

U3ydeHHe croco0OB pa3eieHHs CMecel

13.3

MOJIy4YE€HUE KUCIIOPOAa U U3yYeHHE €ro CBOWCTB; MOJMy4yeHHEe BOAOPOIa
" U3Yy4YCHUC CT'O CBOﬁCTB; MOJIYYCHHC YIITICKHUCJIOTO I'a3da U U3y4YCHHUEC CTO
CBOICTB; NMOJYYCHUE aMMHaKa U U3YYEHUE €r0 CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM  JOJIeH




PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHHE WHIUKATOPOB (;rakmyca, METHJIOpaHkKa u
denondranenna) A ONpeNCTCHHUS XapakTepa Cpelbl B pPacTBOpax
KHUCJIOT U LIeJI0Yel

13.6

13.7

HUCCIICAOBAHHUEC MW  OIIMCAHHC CBOMCTB HCOPraHM4CeCKHUX  BCHICCTB
Pa3IMYHbIX KJIACCOB, HN3Yy4YCHHC B3aMMOJACHCTBHUS KHUCJIOT C METajljiaMu,
OKCHUAaMM METAJJIOB, paCTBOPUMBIMU U HEPACTBOPHUMBIMH OCHOBAHUSIMMU,
COJIEIMU; MMOJIYUCHUC HEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUE OJHOI'O
MeTalla ApyruM M3 pacTBOpa COJHU; HCCICI0OBAHUC aM(i)OTepHI)IX
CBOICTB THAPOKCU OB AJIFOMHUHUA U TUHKA

pelIeHUE IKCIEPUMEHTANBHBIX 3a71a4 1o TemMaMm: «OCHOBHBIE KJIACChl
HEOPraHWYECKUX COCIMHEHUN»; «IJIEKTPOJUTUUECKAS THUCCOLMAIUS;
«BakHelme HeEMETalIbl 1 UX COCIMHCHHSAY;, «BakHeHIne MeTalibl
1 X COCAUHCHUS

13.8

XMMHYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOLIHE NpU3HAKH
NPOTEKaHHUs PEAKLUil MOHHOTO OOMEHA; KAauyeCTBEHHBIC pPEaKIMU Ha
NPUCYTCTBYIOIIME B BOIHBIX pPacTBOpax HOHBI: XJIOPUA-, OpOMHI-,
noua-, cyabdat-, pocdar-, kapOoHAT-, CUIMKAT-aHUOHBI, TUAPOKCH/I-
MOHBI, KATHOHBI aMMOHUS, MAaTHUS, KaJIbLIUs, AIIOMUHHUS, Kene3a (2+) u
xkenesa (3+), menu (2+), muHKA

14

YmMmenue:

14.1

NpEACTaBJIATL  PE3YJIbTATbl SKCIICPUMCHTA B (bOpMC BBIBOOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB u Ta6J'II/III U BBUIBJIATH OMIMPHYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHaBJIIMBATL CBA3U MCKAY PCAIBLHO Ha6J'IIOI[aeMBIMI/I XUMHUYCCKHUMHU
SABJICHUAMHA W IIPOLECCAMH, MMPOUCXOAAIIMMU B MAKpPO- U MUKPOMHUPCE,
00BACHATH IMPUYHNHBI MHOFOO6pa3I/I$I BCIICCTB



HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMHWHA

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUS

1

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

Uuctele BemecTBa U cMecd. CriocoObl pa3/ieneHust cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumudeckue d3ieMEHThI. CHMBOJBI XUMHYCCKUX
3JICMCHTOB. HpOCTble " CJIOXKHBIC BEUICCTBA.

1.3

Xumnueckasi ¢opmyna. BaneHTHOCTb aTOMOB XHMMHUYECKHX DJIEMEHTOB.
CreneHp OKUCIICHUS

1.4

3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeNnbHAsS aToOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIIpHass  Macca. MaccoBass 1011  XHMMHUYECKOTO
9JICMCHTa B COCJMHCHHUHN

1.5

KonnyectBo BemectBa. Monb. MomsipHass mMacca. MoOJSIpHBI 00BbEM Tra3oB.
B3anmoCBsI3b KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €AMHULL BEIIECTBA

1.6

dusnuecKkue U XUMUYECKHUE sBJICHHUsS. XUMHUUYECKash peakius U €€ NMPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS

[Tepuonuueckuii 3akoH u [leprogmueckas cucTreMa XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonuueckuii 3akoH. I[lepuonnyeckas cucTeMa XHUMHYECKHX 3IIEMEHTOB
.. Menneneesa. Ilepuonsl u rpynnsl. @U3NYECKHA CMBICT IMTOPSAIKOBOIO
HOMEpa, HOMEPOB NEPHOAA U TPYIIIbI 3JeMEHTa

2.2

Ctpoenne atomoB. CoctaB aTOMHBIX sjep. M3oromnbl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB TEpBbIX 20 XMMHYECKHUX DJIEMEHTOB
Ilepnonnueckoii cucreMsl .M. MeHeneeBa

23

BaKOHOMepHOCTI/I B M3MCHEHHHU CBONCTB XHUMUYECKUX AJICMEHTOB MEPBBIX TpéX
NnepruoaoB, KaJivd, KaJIbIUA (pazu/lyca aTOMOB, JJICKTPOOTPHULIATCIBHOCTH,
MCTAINIMYCCKUX W HEMCTATNIMYCCKHUX CBOI\/'ICTB) n Hux COGI[I/IHGHI/II\/II B
COOTBCTCTBHUH C IIOJIOXKCHHUEM JOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC U
CTPOCHUEM UX aTOMOB

CrpoeHue BenecTna

3.1

Xumuueckass cBa3b. KoBaneHnTHas (TOJIipHAas U HETMOJSIpHAsi)  CBS3b.
ONEeKTPOOTPULIATETLHOCTh ~ XMMHUYECKHX  3JIEMEHTOB. MoHHas  CBs3b.
Merannuueckas cBSI3b

3.2

Tunel KpUCTAIIMYECKMX PEMIETOK (aTOMHAs, WOHHAs, METaNInYecKas),
3aBUCUMOCTb CBOWCTB BEIECTBA OT THINA KPUCTAUIMYECKON PEIIETKH M BUIA
XUMUYECKOU CBSA3U

Baxnelmye npeacraBUTeId HEOPraHMYEeCKUX BemiecTB. Hemeramnsl um ux
coeaqruHeHusI. MeTayuibl MU UX COeINHEHUS

4.1

Knaccugukamuss 1 HOMEHKIIaTypa HEOPTaHWYECKHX COEIWHEHHHA: OKCHIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCIIOTHEIE, am(pOoTepHBIC) u
HecoJieo0pa3yolire; OCHOBaHWM (IIENOYM M HEpacTBOPHUMBIE OCHOBAHUSA);
KUCIOT (KUCIOpOAcCOepKalue | OECKUCIOpPOJHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIel (CpeTHUX U KHCIIBIX)

4.2

Odusnueckue MW XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

DuU3NYeCKue U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HATpUsl, Kajdusi, MarHusl ¥ Kajblus, aTIOMUHUS, *Kee3a. DIEKTPOXUMUUYECKUN
PAIl HANPSHDKEHUH METAJIIIOB




4.4

dusznueckrue U XUMHUYECKHE CBOMCTBa BOOOPOIHBIX COCIMHCHMUIT HEMETAIIJIOB:
XJIOpOBOOOPOJa, CEPOBOAOPOAA, aMMHUAKa

4.5

®u3nyeckue U XMMUYECKHE CBOMCTBAa OKCHI0B HemeTayuios: cepsl (IV, VI),
aszora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), xpemuus(I1V). [Tonyuenue
OKCHJIOB HEMETAJIOB

4.6

Xumudeckue cBoicTBa OKCHIOB: MeTtawioB IA—IIIA rpynm, muaka, memu(Il) u
skenesa(ll, IT). TTonyyenue okcu0B METAIIIOB

4.7

XVUMUYECKUE CBOMCTBA OCHOBAHHMH U aM(OTEPHBIX THIPOKCHIOB (HA TpUMEpe
THAPOKCUIOB aJIOMUHMS, Kene3a, LuHKa). [lonydyeHue ocHOBaHUN U
aM(OTEPHBIX THIPOKCH]IOB

4.8

OO01mme XUMHUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJAOPOJIHOM, CEPOBOIOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOH, PochopHO, KpeMHHEBOH, yroiapHOU. Ocolbie
XHMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOH KHCJIOT.
Ilonydyenue Kuciaor

4.9

OO6mue xuMHYeCKue CBOMCTBa cpeHux coneil. [lonydenue coneit

4.10

[Tony4yenue, coOupaHHe, pacroO3HaBaHHUE BOJOPOJ]A, KUCIOPOJA, aMMHaKa,
YIJIEKKMCIIOTO Ta3a B JIA00paTopuu

4.11

[Tony4yenne ammuaka, CEpHON U a30THOM KHUCJIOT B MPOMBIIUIEHHOCTH. O01me
croco0bl NOJYYEHHs METAJUIOB

4.12

I'eneTmueckas cBI3b MCKAY KiIaCCaMH HCOPraHUICCKUX COCIII/IHCHI/Iﬁ

XUMHYECKHE pCaKuu

5.1

Knaccugukarus XuMUuecKux peakiuii o pa3IuyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy Y4YacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIoBOMY 3(¢eKTy, 1o
U3MEHEHUIO CTEIICHEH OKHUCIICHUs] XUMUYECKUX 3JIEMEHTOB

52

TerioBoil >PQPEeKT XUMHUECKON pEaKIH, TEPMOXUMHUYECKHE YpaBHEHUS.
OK30- U DHIOTEPMUYECKUE peakIUU. TepMOXUMHUYECKUE YPABHEHMSI

53

OKHCIUTEIIFHOBOCCTAHOBUTEIILHEIC pPCaKkuru. OKHCIUTEIN U BOCCTAHOBUTEIIH.
HpOI_ICCCBI OKHCJICHUA n BOCCTAaHOBJICHHA. 9JICKTpOHHBII>'I OanaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCaKnun

54

Teopus 3MeKTPOIUTUUECKON aucconanuu. KaTuoHbl, aHHOHBL. DJIEKTPOIUTHI
Y HEANEKTPOJUTHI. CHIIbHBIC U Ci1a0bie JIeKTPOIUThl. CTENneHb AUCCOIMAIINT

5.5

Peakiun moHHOro oOMeHa. YcIoBUs NMPOTEKaHUsl peakluii HOHHOTO OOMEeHa,
IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

XHMHS U OKpY>KaroIlas cpesa

6.1

BemectBa u MaTcpualibl B MOBCEIHEBHOM JKH3HM 4YeJloBeKa. be3omacHoe
HUCIIOJB30BaHUC BCIICCTB M XHMMHYCCKHUX peaKuHﬁ B J'Ia60paTOpI/II/I )51 GBITy.
HepBaﬂ MMOMOIIB IMPHU XUMHUYCCKUX 0XKOraX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arps3HEHHE OKpyKaroled cpenbl (KUCIOTHBIE — JIOXK[IH,
3arps3HEHUE TMOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeAOTBPALICHUS
[IpenensbHast nomyctumas koHueHtpanus Bemects (IIJJK). Ponp xumuu B
PELICHUH SKOJIOTUYECKUX TNpolieM. YcCuiieHHe MapHUKOBOTO H(dekTa,
pas3pyLIeHre 030HOBOIO CJIOsI

6.3

[Tpumenenue cepsl, a3zora, Gocdopa, yriaeposaa, KpeMHUS U UX COCIUHEHHUN B
OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH M CEIhCKOM xo3siiicTBe. [lpumeHeHme
METaJUIOB M CIJIaBOB (CTajb, YYryH, IIOPAIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coequHeHud. [loHsTHE O KOppO3WH METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHl X OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHHUKHU YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIN Ta3, He)TH),
MPOJYKTHI MX nepepaboTku (OCH3MH), X POJIb B OBITY U MPOMBIIUICHHOCTH




6.5

HepBOHaanIBHBIe IIOHATHUA 06 OpI‘aHI/I‘-IeCKI/IX BCIIECCTBAX KAaK O COCIUHCHHIAX
yriepona (MeTaH, 9TaH, OSTWICH, AaleTHICH, 3TaHON, IJIMLEPUH, YKCYCHas
kucnora). [loHsTHE O OWONOTMYECKH BAXKHBIX BEIECTBAX: KHUpax, OEJKax,
yIJIeBOJIaX — M UX POJIM B )KM3HHU YEJIOBEKA

7 Pacuérnr:
7.1 1o GopMysIaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) T0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPAaBHEHHSIM

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHHUKA
https://mouypoku.pd/

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
https://mouypoku.pd/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://Monvypoxu.pd/



https://моиуроки.рф/
https://моиуроки.рф/
https://моиуроки.рф/

