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HHOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1mo XuMHH Ha ypOBHE OCHOBHOTO 0OIIIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUIl K pe3ysbTaTaM OCBOECHHS OCHOBHOI 00pa3oBaTeNIbHON IMPOrpaMMbl OCHOBHOI'O
obmero ob6pazoBanus, npeactaBieHHBIX B ®I'OC 00O, a Ttakke Ha OCHOBE GeaepalbHON
paboueil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEMIUHN MpenojaBaHus y4eOHOro npeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3zanusix Poccuiickoit @enepannu.

[Iporpamma 1o xXuMHHM Ja€T TPEACTaBICHHE O IEsAX, OOIIeH cTpareruu OOyJYCHWS,
BOCIIUTaHMUS M DPA3BUTHA OOYyYarOIMXCA CpPEACTBAMH Y4YEOHOro IpeaMeTa, yCTaHaBIMBAET
o0s13aTeNIbHOE MPEIMETHOE COJepKaHKe, MPelyCMaTpUBaET paclipelleieHue ero mno kjaaccam u
CTPYKTYpUPOBAaHHUE T10 pa3zesiaM U TeMaM MPOrpamMMbl 110 XUMHH, ONIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTENbHOCTh
U3YUYEHHS] XUMHH C YU4ETOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOIro
npoliecca, BO3PAaCTHBIX 0COOEHHOCTEH 00Yy4aroluXcsl, ONpeesieT BO3MOXKHOCTHU MpeIMeTa s
peanu3anuy TpeOOBaHM K pe3ysbTaTaM OCBOCHHMS OCHOBHOH 0Opa3oBaTelbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a Takke TPeOOBaHMH K pe3yabTaTaM 00yUYeHHsS] XUMUU
Ha YpOBHE LeNeld H3ydeHUus MpeaMeTa U OCHOBHBIX BHUIOB Y4eOHO-IIO3HABaTEIIbHOU
JeSITeIbHOCTH 00YYalOIIEerocs 10 OCBOCHUIO YUEOHOTO COIEePIKaHUS.

3HaHUe XUMHH CIYXXHT OCHOBOW Ui (HOPMUPOBAHHMS MHUPOBO33PEHUSI 00YUaIOIIErocs, ero
MIPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAYKHYIO POJIb UTPalOT (HhOpMUpYEMbIE XUMHUEH
NPEICTaBICHUS O B3aUMOIIPEBPALICHUAX SHEPTUU U 00 IBOJIIOLUK BEILECTB B MPUPOJE, O MyTAX
pemieHus TI00aJbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOH,
HHEPTEeTHUECKOM, THILEBON U SKOJIOTUYECKON 0€30IacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyenue xumuu:

—  CHocOoOCTBYET peain3alii BO3MOKHOCTEH JUIsl cCaMOPa3BUTHUS U (OPMUPOBAHUS KYJIbTYpPbI
JMYHOCTH, € 001el 1 (yHKIIMOHATLHON TPAMOTHOCTH;

— BHOCHT BKJIaJ B ()OPMHUPOBAHHME MBILUICHUS U TBOPUECKHUX CIIOCOOHOCTEW O0yuaroluxcs,
HaBBIKOB  MX  CaMOCTOSTEIbHON  yuyeOHOM  AESTENbHOCTH,  OSKCHEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, TaKk U B
npodeccHoHaANBLHOM IeATETHHOCTH;

—  3HAKOMHUT CO CTIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKIa/IbIBAE€T OCHOBBI LIEJIOCTHOTO B3TJIsAIa
Ha EIMHCTBO MPUPOJBI W YEJOBEKAa, SBISETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHUM
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YYalOLINXCS;

— crnocoOcTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOLICHHS K ECTECTBEHHO-HAYYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOrHYeckoe oOpa3oBaHHE

oOydJaronuxcs.



JlaHHbple HampaBieHHs B OOyUYE€HHMM XHMHUHU OOECIEUYMBAIOTCS CIEUU(PHUKON COAEpIKaHUsS
y‘-IC6HOFO npeamera, KOTOpBIfI ABJIACTCA TNCAArOTU4YCCKU aJallTUPOBAHHBIM OTPAXKCHUCM
0a30BOI HAyKN XMMUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIUMHUCS CUCTEMbI NTEPBOHAYATIBHBIX MOHATHIH XMUMUHU, OCHOB HEOPIraHWYECKONH XUMHU U
HCKOTOPBIX OTACIIbHBIX 3HAYMMBIX MMOHSITHH OpFaHquCKOﬁ XHUMHHU.

CrtpykTypa cojaepKaHMsl MPOTrpaMMbl MO XMMHU C(HOpPMHUpPOBaHA HAa OCHOBE CUCTEMHOIO
noaxoja k eé msydenuro. CozpepkaHue CKIaAbIBAETCS U3 CUCTEMBI NOHATHM O XMMHYECKOM
AJIEMEHTE U BEILECTBE M CHUCTEMBbl IMOHATUH O XMMHUYECKOM peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPraHM30BaHbl II0 INPUHLHMILY IIOCJIEIOBATEIbHOIO PAa3BUTHs 3HAHUW HAa OCHOBE
TEOPETHYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJICKYJIAPHOI'O YYCHH KaK OCHOBEI BCCTO €CTCCTBO3HAHUSA

HepI/IOI[I/I‘-IeCKOFO 3aKOHa IL H. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XHMUU;

YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;
— TNpeACTaBIICHUH 00 3JIEKTPOIUTHUECKON TUCCOLMALIMY BEUIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUSA pacCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHS K JIpyromy,
BBITIOJIHSASL (DYHKIUU OOBSICHEHHS] W IPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPAKTUYECKOTrO IPUMEHEHUS U MOITY4YCHHs H3y4acMbIX BEILECTB.

OcBoeHue mporpaMmbl IO XUMHHU CIOCOOCTBYET (DOPMUPOBAHHMIO IPEJICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOLIEHUS K HAyYHOMY 3HAHMIO U METOJaM I03HaHUs B Hayke. M3yuenue xumun
IPOMCXOJUT C IPHUBJICYEHUEM 3HAHUM M3 paHee M3YUYEHHBIX Y4YEOHBIX NPEIMETOB:
«Oxpyxaromuii mup», «buonorus. 5—7 knacce» u «®dusuka. 7 Kjaace».

[Ipu u3yueHH XMMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESATENIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KyJNbTyphl. 3ajaya y4eOHOTO IpeaMeTa COCTOMT B (POPMHPOBAHUU
CHUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX ()aKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYNMHBIX OOOOIIEHUII MMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
npuOOIIEHNH K HAYYHBIM METOJIaM MMO3HAHMS MIPU U3YUYEHUH BELIECTB U XUMUUECKUX PEaKIHii, B
(GopMHpOBaHMM W PAa3BUTHM IIO3HABATEIBHBIX YMEHMH M HMX NPUMEHEHMH B Y4eOHO-
MO3HABATEJIbHON M y4yeOHO-MCCIIEA0BATEIbCKOM 1eATEeIbHOCTH, OCBOCHUHU MPABUI 0€30MacHOro
oOpallleHus C BeLECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy M3ydyeHMHM XMMHUU Ha YpPOBHE OCHOBHOIO 0OOIIero oOpa3oBaHHs BaXHOE 3HAUYECHHUE

nproOpeny Takue e, KaK:



— ¢opMUPOBaHNE WHTEIJIEKTYyallbHO PA3BUTON JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY TPUHSATHIO PEIIEHUH, CIOCOOHOW amanTHpPOBAThCI K
OBICTPO MCHSIOIIMMCSI YCIIOBUSM KH3HU;

— HamnpaBJICHHOCTh, OOy4YeHUsI Ha CHCTEMaTH4Yeckoe MpHoOIIeHne oO0ydarolmuxes K
CaMOCTOSITENIbHOM ~ TMO3HABATEJNBHON  NIEATENBHOCTH, HAy4YHbIM  METOJaM  [O3HAHWUS,
(GOpMUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XHUMHUH,

— obecrieueHre yCIOBUN, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOMMMHUCS —OIBITA
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETECHIINI ), IMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIS1 PA3IMYHBIX BUIOB JIESTEIbHOCTH,

— ¢opmupoBanue 00mIeH (HYHKIIMOHATHHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
YHUCIIE YMCHHH OOBSCHATh M OIICHWBATH SIBJICHUS OKPYXKAIOMIETO MHUpPA, HCIIOJIB3YysS 3HAHUS U
OMBIT, TMOJYYCHHbIE MpPU HM3YYEHUH XUMHUHU, MPUMEHATh HMX MpPHU pEIIeHUU MpodieM B
MOBCEIHEBHOM JKU3HH U TPYAOBOH 1€ATEIbHOCTH;

— ¢opMupoOBaHUE y OOYYAIONIMXCS T'YMAaHUCTUYECKUX OTHOLICHHMA, MOHUMAHUS IICHHOCTH
XUMHUYCCKHX 3HAHWHA IS BBIPAOOTKH 3KOJOTHYECKH IeIecO00pa3HOro IMOBEJCHUS B OBITY U
TPYAOBON IEATENBHOCTH B LENSIX COXPAaHEHHsI CBOETO 3J0POBbS U OKPYXAIOMIeH MPUPOIHOU
Cpelpl;

— pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCITHTAHUIO
Ha OCHOBE YCBOEHHUS OOIlE€YesIOBEYECKMX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY
npousIs ¥ HAMIPaBJICHHOCTH JAIbHEUIIET0 00yUeHUSI.

OO01mee 9KMCIO YacoB, OTBEACHHBIX JUISI M3yUEHUS XMUMHH Ha YPOBHE OCHOBHOTO OOIIETrO
obOpasoBanusi, cocrapisieT 136 yacos:

— B 8 kimacce — 68 yacoB (2 yaca B HEJIENIO),

— B9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA
8 KUIACC

HGDBOHaLIaJ'H)HI)Ie XUMHWYCCKHUC ITOHATHUSA

[Ipeamer xumuu. Ponb XMMHM B KWM3HM 4YelOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulectBa. dusnyeckne CBONCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTtB. [lonsitue o
METOJ[aX MO3HAHUS B XUMUU. YuCThIe BemecTBa U cMecu. CiocoObl pa3ieieHust cMecei.

ATOMBI ¥ MOJIEKYJTIbI. XUMUYECKHE dIeMeHThl. CHMBOJIBI XUMHYECKUX 3JIeMEeHTOB. [IpocThie
U CIIO’KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmyna. BaneHTHOCT, aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemiecTB. OTHocuTeNnbHass aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJISIpHAs Macca.
MaccoBas 10Ji1 XHMUYECKOTO PJIEMEHTA B COCTMHCHHH.

KomuuectBo BemectBa. Mosnbs. Momnsipaas macca. B3auMocBsI3b KOMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tsl mo popmynam XUMHUYECKUX COSTUHEHHIA.

@u3nyeckue MW XHUMHUYECKUE SIBJICHHSA. XHUMHUYECKas peakiuuss U e€ MpPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKue ypaBHeHUsA. Kiaccupukamms XUMUIECKUX PEAKITUN
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii sxcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYHOW, IMpaBuiaMu paboOThl B jabopaTopuu U TpUEMamMu
oOpareHusi ¢ J1abopaTopHbIM O0OpPYAOBaHUEM, M3YYCHHE M OINUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIeCTB, HaOMoAeHne pu3nyecKux (IIaBJIeHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATICHUE W KOHJEHCAIHs BOJbI) U XMMHUYECKUX (TOPEHUE CBEYU,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOCHCTBUE Meja C KUCIIOTOM) SBJICHUH, HAOII0IeHNE
U ONHCAaHWE MPHU3HAKOB MPOTEKAaHHWA XUMHUYECKHX peakuuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI ¢ XJOpHUIOM Oapusi, pasioxkenue ruapokcuaa menu (I1I) mpu
HArpeBaHUU, B3aMMOJCHCTBHE >kene3a ¢ pactBopoM comu meau (II), msydenwme cmocoOoB
pasleNieHuss CMEeCei: C IOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBITIAPUBAHKE, IUCTHIUISIIHS,
xpomaTtorpadus, TMpoBeIeHHWE OYUCTKH TMOBApPEHHOM COJM, HaONIOJICHHEe U ONHCAaHUE
pEe3yNbTaTOB MPOBEJAEHUSI OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsI MAacChl, CO3[aHHE
Moelield MOJIeKYII (IIapOCTEPKHEBBIX).

Baxneiinine npeacraBuTeIM HEOPraHMISCKUX BEIISCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kucimopon — 3/1€MEHT M IPOCTOE BEILECTBO.
HaxoxneHue kucinopoja B npupoje, Gpu3nyeckue U XMMUUYECKHe CBOMCTBA (peakMu TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl NOMy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMmblieHHOCTH. KpyroBopot kuciopona B npupoae. O30H — aoTpornHas MoAuduKanus

KHCJIOpO/Ia.



TennoBoil 3¢p¢dexkr XuMUUecKoil peakiuM, TEPMOXHMMHUYECKHE YpaBHEHMs, O3K30- U
OHAOTEPMUYECKUE peakuMU. ToIIMBO: yroinb M MeTaH. 3arpsA3HEHHE BO3yXa, YCWIECHHE
MapHUKOBOTO 3 deKTa, pa3pylnieHre 030HOBOTO CIIOS.

Bopopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B npupoje, Gpu3ndeckue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI nostyueHust. KucioTsl u conu.

Momnsipabiit 00bE€M ra3oB. Pacuérel 10 XMMHUYECKUM YPaBHEHUSM.

®usnueckue cBoWcTBa BOAbl. Bonma kak pacrtBopurens. PactBopbel. HacelmieHHbsle u
HEHACBILICHHBIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boie. MaccoBas 10is BellecTBa B
pacTBope. XUMH4eCKue cBoicTBa BoAbl. OcHOBaHuUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BojA. OXpaHa M OYHMCTKA
IPUPOJIHBIX BOJI.

Knaccupukanus Heopranmdeckux coenuHeHud. Oxcuapl. Kiaccupuxanus OKCHIIOB:
cojeoOpa3zyroiue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronue. HomeHnknatypa
okcu10B. dU3nuecKre 1 XMMUUYECKHE CBOICTBa okcru0B. [loyueHne okcuios.

OcHoBanus. Knaccudukauus ocHOBaHMN: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil. ®Pusznueckne M XUMHYECKHE CBOMCTBa OocHOBaHMU. Ilomyuenue
OCHOBAaHUM.

Kucnorsl. Knaccugpukanus kucinor. Homenkmarypa kucinor. dusndeckne U XUMHUECKUE
cBoiicTBa kuciot. Psn akruBHoctu metaiuioB H. H. bekerosa. [lonyyenue kucmior.

Comu. Homenknarypa coneil. ®uznueckue M XUMUYECKUe cBoicTBa coieil. [lomydenue
COJIEH.

['enernyeckas cBsA3b MEXKAY KjacCaMl HEOPraHUYECKUX COETUHEHUI.

Xumuueckuii 5KCnepumenm:

KaueCTBEHHOE OIpEJIeJIEHUE CO/EpKaHUsl KUCIOopoJa B BO3/yXe, MOJydeHue, coOupaHue,
pacrio3HaBaHWE W M3y4YCHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHWE B3aWMOJICHCTBHS BELIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHMSI U INPEKpallleHusl rOpeHus (I1okapa), O3HAKOMJIEHUE C
o0Opa3llaMHl OKCHJIOB M OIMCAaHUE MX CBOWCTB, IOJIyd€HHE, COOMpaHHUe, paclo3HaBaHHUE U
U3yueHHe CBOWCTB BOAOpOAa (ropeHue), B3ammojeiicTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOHO HCHOJB30BaHUE BUIECOMATEPHUATIOB), HAOMIOACHHE 00pa3IOB BEUIECTB KOJIUYECTBOM
1 Moib, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHMS BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPENECIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BEILIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB), UCCIIE0BaHHE OOpPa3LlOB HEOPTaHMYECKUX BEIECTB PA3JIMYHBIX KIIACCOB,
HaOJro/IeHue M3MEHEHMs OKpPackd MHAMKATOpPOB B PAacTBOpax KUCIOT M IIEJI0Yel, h3ydyeHue

B3aumozeiicteust okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C MeETalslaMH,



peaKL[I/Iﬁ HeﬁTpaJ’IHL’»aHHH, MNOJIY4YCHHUEC HCEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUEC OOHOI'O
MCTaJlJIa APYTUM U3 paCTBOpPa COJIU, pCIICHUC DKCIICPUMCHTAJIIBHBIX 3a/1a4 [0 TCMC «Baxwueiiie
KJIaCCbl HCOPTraHNYCCKUX COGHHHCHHﬁ)}.

Iepuomnueckuii 3akoH U llepuoamueckas cHUcTeMa XuMuueckux diaeMedtos JI. N.

MengeneeBa. CTpoeHHE aTOMOB. XHMMHYECKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBUTCIBHBIC

peaxiuu

[lepBbie MONBITKY KJIACCU(PHUKALMU XUMUYECKUX 31EMEHTOB. [IoHATHE O Tpynmax CXOAHbBIX
9JIEMEHTOB (ILEJNOYHbIE M UIEJOYHO3EMENbHbIE METaJlIbl, TaJOre€Hbl, WHEPTHBIC TIa3bl).
DJeMEeHTBI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUIBI H THIPOKCUIBI.

Ilepuonnueckun  3akoH. Ilepumonnueckas cucreMa XHMHYECKMX — DJIEMEHTOB /I
U. Menneneea. Koporkonepuosnnas u jiuHHONepuoaHast (opmsl Ilepuonnyeckoil cuctemsl
xumuueckux aieMeHtoB [I. WM. MenneneeBa. Ilepumoast u rpynmnbl. DPU3HYECKUM CMBICT
MIOPSIIKOBOI'O HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHbIX sifep. M3oronsl. DiekTpoHbl. CTpOEHUE 3JEKTPOHHBIX
obonouek atomMoB TepBeIX 20 XuMHYECKHUX dyeMeHToB I[lepmommueckorr cuctemsr [l.
U. MenneneeBa. XapakTepucTHKa XHMHMYECKOTO JJIEMEHTAa II0 €ro IOJIOKCHHIO B
ITepuogunueckoii cucreme /. 1. Menzeneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajanyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM M IIEPUOJaM.

3nauenue Ilepuonnueckoro 3akona u llepnonnueckoil cUCTEMbl XMMUYECKUX 2JIEMEHTOB
JUIs pa3BUTUA HayKy U npakTuku. J[. . Mennenees — y4€Hbli U IPpaskJaHUH.

XuMu4ueckas CBSI3b. KoBasieHTHas (monsipHas u HENoJIsIpHast) CBSI3b.
DIEKTPOOTPULATEIIBHOCTh XUMUYECKUX DJIEMEHTOB. FlOHHAs CBSA3b.

Crenenp okucinenus. OKUCINUTENBHO-BOCCTAHOBUTENIBHBIE peakiuu. [Iponeccsl okucnenus
Y BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil sxcnepumenm:

u3ydeHre o0pasIoB BELIECTB METAJUIOB M HEMETAIUIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA
C pacTBOpaMM KHUCIOT M ILEJIOYEH, IPOBEACHUE OIBITOB, HIUIIOCTPUPYIOLIUX IPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, PEAKIIUU Pa3JI0KEHNUs, COSTUHEHMS).

Mesicnpeomemnsie céa3u

Peanuzanus MeXNpeAMETHBIX CBA3E€M NMPU M3YyYEHUH XUMHUHU B 8 KJIAacCe€ OCYIIECTBIISIETCA
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAayYHbIX TOHATUH, Tak M MOHITHH,

SABJIIAIOIMUXCA CUCTCMHBIMHA JUISL OTACIIBHBIX IMTPCIAMCTOB €CTCCTBCHHO-HAYYHOT'O IHUKJIA.



OO01ure ecTecTBEeHHO-HAYYHbIE MMOHSATHS: HAYYHBIN (PaKT, TUIOTE3a, TEOPHsl, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(UKAIUs, NEPUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIHUPOBaHNE,
HU3MEpEHHE, MOJICIh, SIBJICHHE.

Odwusnka: MaTepusi, aToM, OJJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIWA, W30TOIIbI,
pPaZOaKTUBHOCTh, MOJIEKYyJNa, JJICKTPUUYECKUU 3apsl, BEIIECTBO, TeJIO0, O0BEM, arperaTHOE
COCTOSTHUE BEIECTBA, a3, (PU3WYECKHE BEITUYHMHBI, SAMHHIIBI M3MEPEHHUs, KOCMOC, IJIAHETHI,
383151, ComHILE.

buonorus: gporocunTes, qpixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HBIE HCKOMAEMEIE,

TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemiecTBo M XuMHuUecKas peakius

Ilepuonnueckun  3akoH. Ilepumonnueckas cucreMa  XHMHYECKMX — DJIEMEHTOB [l
U. MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWMCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX INEPUOAOB, KallMs, KaJIbLUA U HUX COCIUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepnoinueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHUABl XUMHUYECKOM CBsI3U. THUNBI KPUCTAIIIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTANIMYECKOW PEIIETKM M BUIA XMUMHYECKON
CBSI3H.

Knaccudukanuss m HOMEHKIAaTypa HEOPraHMYECKUMX BEIIECTB. XHUMHYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUM, MeHeTHYecKas
CBSA3b HEOPraHUYECKUX BEUICCTB.

Knaccudukanus XMMUYECKUX peaklUil M0 pa3ivyHbBIM IpU3HAKaM (110 YUCIYy M COCTaBY
YYacTBYIOUIMX B pEaKIMH BELIECTB, MO TEIUIOBOMY 3(deKry, Mo H3MEHEHHIO CTeleHen
OKHUCJIEHUS XUMUYECKUX 3JIEMEHTOB, MO OOpaTMMOCTH, [0 YYaCTUIO Karanusaropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPAaBHEHUS.

[Tonatue o ckopocty xumuueckoi peakuuu. [loHsTHe 00 OOpaTMMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHAaTne o0 XuMHuecKOM paBHOBecHU. DakTOpbl, BIHAIOIINE HA CKOPOCTh
XUMHUUYECKON peaKlMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLIUM, OJEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBlIEHNE YPAaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX

pCaKI_II/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOTO Oananca.



Teopust 3MEKTPOTUTUYECKON TUCCOIUAIUN. DJNEKTPOIUTHI M HEIIEKTPONUThl. KaTHOHBI,
aHMOHBI. MeXaHu3M JHMCCOLMAIMM BEIIECTB C PA3JUYHBIMM BUAAMU XUMHUYECKOW CBS3H.
Crenens aucconuanuu. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu monHoro obMeHa. YcioBusS NPOTEKaHUS pPeakuil MOHHOIO OOMEHa, MOJHBbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHCIIOT, OCHOBaHMH W COJei B cBeTe
IPEJICTaBICHUA 00 3JIEKTPOJIUTUYECKON aucconuanuy. KadecTBEHHblE pPEAKIMM Ha HOHBI.
[TonsTHE O THAPONIM3E CONEN.

Xumuueckutl sxcnepumenm:

O3HAaKOMJICHHE C MOJEJSIMH KPUCTAJUIMYECKMX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJIOB W HEMETaUIOB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJIOpHIa HATpUs),
HCCJIEJIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMUYECKON peakUuuud OT BO3JCHCTBUS pa3IMYHBIX
(bakTOpoB, UCCIIEOBAaHHE SJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IMpOLEcca AUCCOLUAIIIT
KUCJIOT, Ienodyed M cosned (BO3MOMKHO MCIIOJIb30BAaHHE BHUAEO MAaTEpHalioB), IPOBEICHUE
OMBITOB, WIUIOCTPUPYIOIIUX IPHU3HAKU MPOTEKAHMs PEaKIMl MOHHOTO oOMeHa (oOpazoBaHuE
ocaJKa, BblJEJIEHHE ra3a, o0O0pa30BaHUE BOJbl), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX peakluid (TOpeHHe, pPeakluu pPa3lokKeHHs, COCAHMHEHHUS),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUuil Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHbBIX 3a/1a4.

Hemeramnnl M BX COSTMHCHUS

OO6mass xapaktepucTtuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTepHbIC
crerieHu okucienusi. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYECKHE CBOICTBA Ha MpUMEpe XJiopa (B3auMOJCHCTBHME C MeETaJJlaMH, HEMeTaJIaMH,
miesioyamu).  XjopoBogopoa. ConsiHas KHCIOTa, XHUMHYECKHE CBOMCTBA, IOJy4YeHHUE,
npuMeHeHue. JleiicTBre Xjopa u XJIOPOBOJIOPOJa HAa OpraHu3M YesioBeKa. BaxkHenmme XJI10puabl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapaktepuctuka 37eMeHTOB VIA-Tpynmnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu oKucieHus. CTpoeHune M (pU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Ccepbl. AJUIOTPOINHbBIE MOAM(PUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHHue, (U3MYECKHEe M XHUMHUYecKHe cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3UYECKUE U XMMUYECKHE CBOWCTBA
(oOmie Kak MPENCTaBUTENS Kiacca KHUCIOT M crenuduueckue). XUMHUYECKHE pPEaKIny,
JeKale B OCHOBE IPOMBILIUIEHHOTO crnoco0a MoJydeHus cepHoi Kuciotel. [Ipumenenue
cepHoit kucnothl. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue

CCPBI U e€ COeIMHEHHUMN B npupone. XUMHYECKOe 3arpsA3HCHUC Oprxca}omeﬁ CpCabl



COCTMHEHUSIMHU Cepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALCHMSL.

OO6mass xapaktepuctuka 3ieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHUCICHHUSA. A30T, paclpocTpaHeHHe B Npupoje, (Quuveckue u
XUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMUAK, ero GU3n4ecKue 1 XMMHUYECKUE
CBOICTBA, MOJIydeHue 1 npuMeneHne. Conu aMMOHUS, UX (PU3NYECKHE U XUMUYECKHE CBOICTBA,
npumeHeHne. KayecTBeHHas peaknyss Ha MOHBI aMMOHHSA. A30THasi KUCJIOTa, €€ IOJIydYeHHue,
busznyeckue ¥ XUMHYECKHE CBOicTBa (oOmMe Kak TMpeACcTaBUTENsl Kiacca KHUCIOT H
cneunpuyeckue). Vcnonapb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yno0peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKaroleh cpelibl COSAMHEHHUSIMU a30Ta (KUCIOTHbBIE
JOKIM, 3arpsi3HEHUE BO3JyXa, MOYBbI U BOA0EMOB). Pocdop, aloTpOIHbIE MOAUPUKALUU
docdopa, duzndeckue nu xumuieckue cpoiictBa. Oxcupa dochopa (V) u dbochopnHas kucnora,
¢u3nueckue M XMUMHYECKHE CBOMcTBa, mosyueHue. lMcmonb3oBanue (ocdaToB B KauecTBe
MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3i1eMeHTOB [VA-rpynnel. OcoOeHHOCTH CTpOEHHsS AaTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUA. YTJIEepOo/, alJIOTPOIIHbIE MOAU(DHUKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnyeckue u XuMUIeckue cBoicTBa. Ancopbuusa. KpyroBopot yriepoaa B mpupoe.
Oxcuzpl yraepona, ux (GU3MUECKue U XMMHUYECKHE CBOWMCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBIL,
MOJIyYCHUE U TPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHBIE ¢ OKcUaoM yriaeposa (IV),
TUIOTE3a MI00ATBbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3QdeKkT. YronbHas KUCIOTa U e
ConM, UX (pu3MuUecKue M XMUMHUYECKHE CBOICTBa, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakimst Ha  KapOoHar-moHbL.  Vcmomb3oBanume  kapOoOHaToB B OBITY, MEIHIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[TepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEIUWHEHUSX yriepoia
(MeTaH, 3TaH, JTWUJICH, AaleTWICH, 3TaHOJ, IJMLEPHUH, YKCyCHas Kuciora). IIpupoansie
UCTOYHUKHU YIJIEBOAOPOAOB (Yrojib, HPUPOJAHBIN Tra3, HEQTh), HNPOAYKTbI UX NepepaboTKu
(O6eH3uH), UX poJib B OBITY ¥ MIPOMBINUICHHOCTH. [IOHITHE O OMOTOTUYECKH BaXXHBIX BEIICCTBAX:
KHUpax, Oelkax, YIrJeBoJax — M MX pOJM B JKM3HM ueloBeka. MarepuaiabHOE €IUHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usndyeckne M XUMHUYECKHE CBOWCTBA, IOJIY4YEHUE U MPHUMEHEHHE.
Coenunenuss kpemHusi B npupoje. OOmme mnpencraBieHuss o0 okcuae kpemuawms (IV) u
KpeMHUeBOM kucinote. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeine
CTpOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, LeMEHT, OeToH, xkene300eToH. I[Ipobiembl
0€30M1acHOT0 MCIOJIb30BaHMS CTPOUTEIBHBIX MAaTepHaIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuti IKCnepumenni.



U3yyeHHe 00pa3ll0OB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (U3NIEeCKue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUJIEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3laMHu XJIOPUAOB (TaJIOr€HHUJIOB),
O3HaKOMJIGHHE ¢ ofOpa3uamu cepbl U €€ COCOIUHEHUSAMHU (BO3MOXKHO HCIIOJIb30BaHHE
BUZEOMATEepHaoB), HaOmIoleHHEe Tpolecca OOYyIJIMBaHUS — caxapa IOoJx  JeicTBHEM
KOHLICHTPUPOBAHHOM CEpHOM KUCIIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTBI, MPOBEJICHHE KaueCTBEHHOM peakiuy Ha Cyiab(paT-HOH M HaOJIOJEHHE INpHU3HaKa e
IPOTEKAHUS, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W uX coeruHEHUN
(BO3MOKHO MCIIOJIb30BAaHKUE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCHOpHBIX yrnoOpeHuH,
MOJlyuYeHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHHE CBOICTB aMMMaka, IPOBEJICHUE
KayeCTBEHHbIX pPEaKUMi Ha HOH aMMOHMA U (ocaT-uOH M H3ydYeHHE IPU3HAKOB HX
IOPOTEKAHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MeNbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BUCOMATEPHUATIOB), U3YUEHHE MOJENEH KPUCTANIMYECKUX PEHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aICOpPOIMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPONCTBOM IPOTHBOra3a, NOJy4deHue, CoOOupaHue, paclo3HaBaHue
U M3y4YCHHUE CBOWCTB YIJIEKUCIIOTO ra3a, MPOBEJCHHE KAUeCTBEHHBIX PEaKIMH Ha KapOOHAT U
CHJIMKAT-UOHBl M W3y4YCHHE NPU3HAKOB HUX IMPOTEKaHHs, O3HAKOMJICHHE C MPOIYKIHEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX 3a7ad 1Mo TeMe «BaxHeine
HEMETaJJIbl U UX COCIUHEHUS».

MeTa/uibl ¥ UX COSTMHCHUS

OO01as XapaKTepUCTUKAa XMMUUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHUM X IOJIOXKEHUS
B llepuoamueckoin cucreme xumuueckux sneMeHtoB . M. MeHnneneeBa U CTpOCHHUS aTOMOB.
Crtpoenue meTaioB. MeTamnueckas CBS3b M MeETaNIMYecKash KpHUCTAJUIMYecKas peméTKa.
ONEKTPOXUMHUYECKUHM psi HanpspkeHUM MertawioB. dusnueckue M XUMHUYECKHE CBOMCTBA
MeTayioB. O0mue crnocoObl noyydeHus MetawioB. [loHATHE 0 KOPPO3UM METaNIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Kopposww. CruiaBbl (CTalb, YyryH, MIOPATIOMUHUN, OpOH3a) W HX
IpUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenoynbie MeTauibl: MoNoKeHUE B [leproanueckoil cucTEME XUMUYECKUX AJIEMEHTOB /.
W. MenneneeBa, CTpOEHHE HUX aTOMOB, HaxOXJAE€HHE B mpupoje. PU3ndeckue U XMMHUECKHE
cBOIicTBa (Ha nmpumepe HaTpus U Kanus). OKCuAbl U TUAPOKCUABI HAaTpud U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COETMHEHUH.

[IlenoyHO3eMenbHbIE METAIIIIBI MATHUN U KaJbIHii: monoxxkenue B [leprnoauueckoit cucreme

XUMHUYCCKUX DJICMCHTOB I[ n. MeHneneeBa, CTPOCHUC HUX ATOMOB, HAXOXIACHHUC B IIPUPOJIC.



®u3nueckue U XUMHYECKUE CBOMCTBA MarHusl M KalblMsl. BakHelnine cOeIMHEHMs KalnbLus
(oxcua, TUAPOKCH, CONH). KECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMunuii: nonoxenue B [lepuonuyeckoil cucTeMe XHMHUYECKUX 3jieMeHToB /JI.
W. MenneneeBa, CTpOE€HHE aToOMa, HaxoXXJIE€HHE B npupone. Puznueckue U XUMUYECKUE
CBOMCTBA aMOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUAA U THAPOKCHIA ATTFOMUHMSL.

Kene3o: mnonoxenne B llepuoanyeckoi cucreMe XUMHYECKHX  3JIEMEHTOB  /JI.
N. MenpeneeBa, CTpO€HHE aToOMa, HaxXxOXJIeHHE B mpupojae. Du3nueckue U XUMHYECKUE
cBoiicTBa xene3a. Okcuapl, ruapokcuabl U conu xkenesa (II) u sxenesa (III), ux cocra, cBOMCTBa
Y TIOJIyYECHHE.

Xumuueckuil sxcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3laMu METAJIJIOB U CIUIaBOB, UX (PU3NYECKHUMH CBOWCTBAMHU, U3YUECHUE
pe3yNbTaTOB  KOPPO3HHM  METaUIOB  (BO3MOXKHO  HCIOJb30BAaHUE  BUACOMATEPUAJIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCUIA KAJIBLUSA U HATpUs ¢ BOJON (BO3MOXKHO MCIOJIB30BAHUE
BUJICOMATEPHUAIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOllecca TOPEHHUs JKele3a B
KHUCIOpoJie  (BO3MOXKHO — MCIIOJIB30BaHME  BUIEOMATEpUANIOB), IMPU3HAKOB  IPOTEKaHUS
KauyeCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KajblUs, alllOMUHUA, LWHKA, *kene3a (II) u xenesa
(IIT), memu (II), HaGnroieHKE W OMKCAHUE IMPOILIECCOB OKPAITUBAHUS TUIAMEHU MOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHHE BUAECOMATEPUAJIOB), UCCIIEI0BAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelle MeTauibl U UX COCIUHEHUS».

XHUMUS U OKpY’KaroIas cpeaa

BemecrBa u marepuansl B IIOBCEIHEBHOW JKM3HM 4elOBeKa. be3onmacHoe MCIOJIb30BaHUE
BEUIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomip Hpu XUMUYECKHX OXKOTax U
OTPAaBJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpY’KaloIle cpeasl (IpeAesibHas JOMYyCTUMAash KOHILIEHTpalus
Beniects, nayee — [1/1K). Pons XxuMuu B pemeHn# SK0JI0TMIEeCKUX pooIiem.

Xumuueckuu dKCnepumenm:

u3y4eHre o0pa3IoB MaTepHaIOB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIE MaTepUabl).

Mescnpeomemnsie céa3u

Peanuzamus MexnpeIMEeTHBIX CBSI3€M MpU M3YyUYEHUH XUMHUU B 9 Kjacce OCYUIECTBISETCS
yepe3 UCIONB30BaHME KaK OOIMIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TakK W TOHITHIA,
SIBJISTFOIINXCS] CACTEMHBIMU TSI OTIEJIBHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOr' O IIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIIN3,
CUHTE3, KIacCH(pUKaAIuUs, NEPUOAUYHOCTh, HAONIOJCHHE, OKCIEPUMEHT, MOJAEIUPOBaHNE,

U3MEpEHUE, MOJIEIb, IBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOJOTHS, MATCPHAIIBL.



®usnka: MaTepus, aroM, OJIEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIWA, H30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYyJa, OJJEKTPUYECKHNA 3aps], MPOBOJHHUKH, IOJIYIPOBOIHUKH,
JMRIIEKTPUKH, (OTOIEMEHT, BELIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIECTBA, a3,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUIMYECKAasl pEHIETKA, CIUIaBbl, (HU3MYECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHHsI, KOCMHUUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

Buonorusi: QorocunTes, apixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE YAOOpEHHMS,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPO/IbI, TTOJIE3HBIE NCKOIIAEMbIE,

TOIUIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHAHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHMS MPOTrPaMMbl OCHOBHOIO 00Iero oOpa3oBaHUs
JOCTUT'al0TCA B XOJI€ O6y‘-ICHI/I$I XUMHHU B €IUHCTBEC yqe6H0ﬁ ¥ BOCIIMTATEIILHOM JACATCIIbHOCTHU B
COOTBETCTBHUHU C TpaagulIMOHHBIMHA pOCCI/II\/IICKI/IMI/I COMOKYJIbTYPHBIMHA u AYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSMH, NPUHATHIMUA B OOIIECTBE NMpaBHJIaMU M HOPMaMH TOBEICHHS H
CHOCOOCTBYIOT MpOLIECcCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLMATIM3ALNN 00yYarOIUXCS.

JImuHOCTHEIE PE3YIbTATBl OTPAKAKOT TOTOBHOCTH 06yqa10mnxc;1 PYKOBOJACTBOBATLCA
CHUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaIII/Iﬁ U paCIMPCHUC OIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTpMoTHYECKOro BOCHUTAHMSA:

LIEHHOCTHOI'O OTHOLIECHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJICAUO, IIOHMMAaHUA 3HAUYCHUA XUMHYIECKON HAayKH B JXHU3HHU COBPCMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(pOpPMALUEl O MepeOBhIX JOCTHKECHUSIX M OTKPBITHIX
MHUPOBOW M OTEYECTBECHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpoiicTBe
Mupa 1 oOlIeCTBa;

2) rpakIaHCKOT0 BOCIIUTAHUSA:

IPE/ICTaBICHNS O COLMAIBHBIX HOPMAax W IMPaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTUBC, KOMMYHI/IKaTI/IBHOI\/'I KOMIICTCHTHOCTHU B O6H.ICCTB€HHO HOHC3HOI>'I,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOW M JIPYTMX BHIAX JESITEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOI COBMECTHOM NESITEIFHOCTH MIPY BHIIIOJHEHUH y4eOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIIIOJTHEHUH XUMHYECKHUX OJKCIIEPUMEHTOB, CO3/aHHHM YYEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aUMOIIOHMMAHUIO U B3aMMOIIOMONIU B ITPOLICCCC 9TOM y‘-IC6HOI‘/1 JACATCIIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MMOBCACHHUEC W IIOCTYIIKM CBOUX TOBapI/IIlIeﬁ C MO3WIMKU HPABCTBCHHBIX U
IPABOBBIX HOPM C Y4ETOM OCO3HAHHS MOCIIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUpPOBO33PEHUYECKHE  MPEACTaBICHUS O  BEUIECTBE W XMMHUYECKOH  peakluw,
COOTBCTCTBYIOIIME COBPEMCHHOMY YPOBHIO Ppa3BUTUA HAYKW W COCTABJIAIOIINWE OCHOBY JIA
NOHMMaHHS  CYIIHOCTH HAy4YHOW KapTUHBI MHpa, NpEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aUMOCBA3SIX YeJIOBEKa C MPHUPOJHON Cpelloi, O poiu
XUMHUHU B IIO3HAHUHU 3TUX 3aKOHOMepHOCTeI>'I;

MMO3HABATCJIbHBIC MOTHBBI, HAIPABJICHHBIC Ha IOJYUCHHUC HOBBIX 3HAHUHA TI0 XHUMHU,
HEOOXOoAMMBIE i1 OOBSCHEHUS HAOIIOAAaeMbIX IIPOIECCOB W SIBJICHHH, IO3HABATEIbHOH,

HH(bOpM&I.IPIOHHOI’I U YATATEIbCKOMN KYJbTYPbI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHOMN pa6OTBI



C y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEPATypOH, HOCTYMHBIMH TEXHHYECKUMH CPEICTBAMU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOyUYEHWIO W IO3HAHWIO, JIO0O03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HMCCIICIOBATEILCKON ACATEIHHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHs 00y4YEeHHS B ajbHEHIIEM;

4) popMupoBaHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHUE EHHOCTH KU3HU, OTBETCTBEHHOTO OTHONIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pOBBIH 00pa3 JKW3HHW, OCO3HAHMWE IIOCICACTBHUH M HENPUATHE BPEIHBIX IPUBBIYCK
(ynotpebneHusi aikorojisi, HAapKOTHKOB, KYypeHHs), HEOOXOIMMOCTH COOIIOJCHHS TPABUI
0€30MMacHOCTH NP OOPAICHUH ¢ XHMHYECKUMHU BEIIECTBAMH B OBITY M pPEAIbHON KHU3HH,

5) TPy10BOr0 BOCIIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YYCHHIO MPOPECCUil U TPyAa pa3IMuHOTO POJia, YBAKCHUE K
TpyAy H pe3yibTaTaM TPYIOBOM MEATEIHHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWW 10 XUMHUH, OCO3HAHHBIM BBIOOp WHIWBUIYaTbHOW TPACKTOPUU
MPOJO/DKCHUS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil nmpodecCHOHaIbHONU NeATeTbHOCTH U
pa3BUTHUSL HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJalITHPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) DK0JIOrHYeCKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK MCTOYHUKY KU3HM Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMaHHE IIEHHOCTH 3J0POBOTO W 0e30macHOro odpasa KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHUS MPaBMI O€30MacHOTO MOBEAEHUS MPU padOTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIINX 3JOPOBBIO U )KM3HU JIFOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJIy4aeMble IPU U3YUYCHUU XUMUH, JJIs PEIICHHs 3a1ad,
CBS3aHHBIX C OKPYXKAroLlEed HPUPOJHOM CPENOM, I IOBBIIIEHUS YPOBHS HKOJIOTMYECKOH
KYJIBTYPBI, OCO3HAHUS TJIOOATFHOTO XapakTepa SKOJIOTHUSCKUX MPOOJIEM U MyTeH UX PEIICHUS
MOCPEJICTBOM METOJ0B XUMHUH, YKOJIOTHYECKOTO MBIIIUICHHSI, YMEHHsI PYKOBOJICTBOBATHCSI UM B
MO3HAaBaTENbHON, KOMMYHUKATUBHOW U COIIMATLHOM MTPAKTHKE.

METANPE/IMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeaMeTHBIX pPe3yNbTATOB BBIACISIOT 3HA4YUMbIe 17 (OPMUPOBAHUA
MHUPOBO33pEHUsST OOIICHAYYHBIE TMOHSATHUS (3aKOH, TECOPHS, MPUHIUN, TUNOTEe3a, (HaKT, CUCTeMa,
MpoIIecc, SKCIEPUMEHT U APYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeaAMETax M MO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHE O

LIEJIOCTHOM Haquoﬁ KapTUHC MHpa, U YHUBCPCAJIBHBIC y‘-IeGHBIe JIEHUCTBUS (HO3HaBaTeHLHBIe,



KOMMYHUKATHBHBIC, pCFYJ'IHTI/IBHLIe), KOTOPELIC 00ecIeYnBarT (1)OpMI/IpOBaHI/Ie T'OTOBHOCTH K
CaMOCTOATCIIbHOMY IINIAHUPOBAHUIO U OCYHICCTBJICHUTO y‘-IG6HOﬁ ACATCIIBHOCTH.

Ilo3HaBaTeaLHBIC YHHUBCPCAIBHBIC V'-I€6HBIG I[GI\/'ICTBI/UI

ba3zoBble JJornueckue qeMcTBUA:

YMEHHUSI MCIIOJB30BaTh IPUEMBI JIOTMUYECKOIO MBILUIEHUAS] IPU OCBOCHUM 3HAHUU:
paCKpBIBaTB CMBICJI XUMHUYCCKUX HOHSITI/II71 (BLIHGJISITB ux xapaKTepHLIe HpI/ISHaKI/I,
yCTaHaBJ'II/IBaTI) B3aMOCBS3b C I[pyrI/IMI/I HOH?ITI/I?IMI/I), HUCIIOJBb30BATh INOHATUA OJIA 06’B$[CH€HI/I$I
OTHIENbHBIX (PAKTOB M SBJICHUH, BBIOMpATh OCHOBAHUS W KPUTEPHH I KiacCU(UKAIUN
XMMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIUM, YCTAHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBA3U
MG)KI[y O6’bCKTaMI/I I/ISY‘ICHI/IH, CTpOI/ITb JJIOTUYCCKUC paccyncneHI/m (I/IHILyKTI/IBHbIe, I[GIIyKTI/IBHBIe,
110 aHaIIOFI/II/I), JAC€JIaTh BBIBOAbBI U 3aKJIFOUYCHU S,

yMEHHE TPUMEHSATh B MPOIECCE TMO3HAHUSA TMOHATUA (NIPEAMETHBIC W METaNpEeIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIC) MOJETH, HCIOIb3yeMble B XHMHH, MPEOOPa3OBBIBATH LIMPOKO
HpI/IMeHSIeMBIC B XUMHUHU MOJICJIBHBIC HpeI[CTaBJIeHI/ISI — XI/IMI/I‘ICCKI/II71 3HaAK (CI/IMBOJI BHGMeHTa),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOW peakuud — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 33/lay, C Y4E€TOM OSTHUX MOJEIbHBIX MPEJCTAaBICHUN BBIABIATH U
XapaKTepI/IBOBaTL CyIJ_[eCTBeHHBIC HpI/ISHaKI/I I/I3y‘{aeMI:IX O6’b€KTOB — XUMHUYCCKHUX BCHICCTB U
XUMHUYCCKUX peaKuHﬁ, BBIABJIIATH O6HII/IC 3aKOHOMepHOCTI/I, HpI/I‘II/IHHO-CJIeIICTBeHHI)IG CBs3U U
MPOTUBOPEYMS B U3yUaEMbIX MIPOLIECCAX U SIBJICHUSX.

ba3oBble uccieaoBarebckue AeHCTBUA:

YMGHI/IG HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCLI B KaycCTBC I/IHCTpYMCHTa IIO3HaHusA, a
TAKXX€C B KaA4CCTBC OCHOBBI JIA CI)OpMI/IpOBaHI/IFI THUIIOTC3bI 110 npOBepKe HpaBI/I.HI)HOCTI/I
BBICKA3bIBAEMBbIX CYKJICHUI;

npuoOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OPTraHU3allMd MU TPOBEACHUIO YYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HA0IIOAATh 32 XOJOM IPOIIecca, CAMOCTOSTEIILHO TPOrHO3UPOBATh €T0
pe3yabTaT, (GopMyIupoBaTh OOOOIIECHUS W BBIBOABI MO pe3yjbTaTaM IPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O TIPOJICTaHHON padoTe.

Paborta ¢ undopmanmeii:

yYMEHHUE BBIOMPATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATH MH(POPMAITUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMYI0 U3 Pa3HBIX UCTOYHHKOB (HAYYHO-MOMYJIsIpHAs TUTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC TMOCOOMS, pecypchl WHTepHETa), KPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIHUIO;

yMEHHUE TIPUMEHATh Pa3IMYHbIE METOJBI W 3alpOChl IPH MOUCKE U 0TOOpe MHpOpPMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BBITIOJIHEHUST yUEOHBIX U MMO3HABATEIBHBIX 337424

OTpeACIEHHOT0 THITA, MPUOOPETEHHE OMBITA B OO0JIACTH HUCIOJL30BaHUS WH()OPMAIMOHHO-



KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJeHUE KYJIbTYpO aKTUBHOTO HCIIOJIb30BAHUS PA3ITUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOUPATh ONTHUMAIBHYIO (opMy mpeacTaBIeHUS
WHPOPMAIIMU W WILTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
Ipyrumu popmamu rpauKy 1 UX KOMOMHAITUSIMU,

YMEHHE HCIONb30BaTh W aHAIM3UPOBATh B Mpolecce y4eOHOW U HCCIeN0BATENbCKOM
JESTEIIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIIIICHHOCTH, CEITLCKOTO X03SiCTBAa U TPAHCTIOPTA
Ha COCTOSIHHE OKPYXKAIOIICH MPUPOJTHON CPEIbL.

KoMMmyHuKaTHBHBIE YyHUBEpPcaIbHbIe yueOHbIe 1eiicTBHUS:

yMEHHs 3a7aBaTh BOMNPOCH (B Xxone Auanora u (WIM) JTUCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoii Tembl, (HOPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUsI MPECTABIATH MOJIyY€HHbIE PE3yJIbTaThl MO3HABATEIBLHOM JEATEIBHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIUI0 PE3yJbTAaTOB BBIMIOJHEHUS XHUMHYECKOTO
IKCIIEPUMEHTa (J1TA0OPaTOPHOTO OMbITa, JTAOOPATOPHON pabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YI€OHOTO MTPOCKTA);

YMEHHsI y4eOHOrO0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATENILHON U
HCCJICIOBATENILCKON JIEATEIHbHOCTH MPU PEHICHHH BO3HUKAIOIIMX MPOOJIEeM HAa OCHOBE yuéTa
OoOLIMX MHTEPECOB M COIJIAaCOBaHMS NO3MLIMKM (0OCykneHHs, oOMEH MHEHHUSMH, «MO3IOBbIE
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JACHCTBUMA, OINpe/ielieHue KPUTEPUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IpYTHE).

PeryasiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSITCIILHO OMPEACIATh IENN JEATSIBHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIUPOBATh W MPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpPATH
Haubonee HSQQeKkTuBHbIE CHOCOOBI pelieHdss Y4eOHbIX H  TO3HaBaTeNbHBIX  3a/ad,
CaMOCTOSITENILHO COCTABJIATH WM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM NEUCTBUU MpHU
BBITIOJTHCHUH 33J]aHU C Y4ETOM IIOJIYYCHHS HOBBIX 3HAHMHM 00 HM3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUIX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHON I1eNnu,
YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbIe B YCIOBUU 3aJIaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO 005S3aTEIBHOTO COJCp)KaHUS,
YCTAaHOBJICHHOTO JIaHHOW (enepanbHOil pabodeil TporpaMMoil, BBIICISIOT: OCBOCHHBIC
00ydJaronMMucs Hay4YHbIe 3HAHHUS, YMEHHS M CIOCOOBI JCHCTBUM, crhernuduyueckue s
npeaIMeTHOW o0nacTu «XUMHA», BUIBl ACSITEILHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro

HHTCPIIPpETALINH, npeo6pa3OBaHmo " MPUMCHCHUTIO B PA3JIMYHBIX y‘-Ie6HBIX " HOBBIX CUTyalUIX.



K koHiy oOyudeHus B 8 Kkiacce MpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHU:

J pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aToM, MOJEKYJa, XUMHUYECKUI
AJIEMEHT, NPOCTOE BELIECTBO, CJIOXHOE BEILIECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAas M MOJIEKYJsipHas Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XMMHUYECKOro 3JeMEHTa B COCJUHEHUH, MOJISAPHBIA O00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIILHOCTD, CTENEHb OKUCIICHUS, XUMUYECKas
peakuus, KiIacCU(pHKaMi pPeaKkUui: peaklUd COEAMHEHUs, PEaKLUUU pa3lIoKeHUs, peaKiuu
3aMeIIeHUs], peakluu 0OMeHa, 9K30- M HJOTEPMUUECKHUE PEaKIiH, TeIuIoBol 3ddekT peakium,
SJIPO aToMa, DJIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, PauyC aTOMa, XUMUYECKas CBS3b,
HOJISIpHAst U HEMOJIIpHAs KOBAJICHTHAsl CBsI3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, pacTBOD,
MaccoBas J10Jis BelecTBa (POLIEHTHAs! KOHIEHTPAIKs) B pacTBOPE;

J WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKMX IOHATHM M TPUMEHATH 3TH
HOHSTHSA [TPU ONIMCAHUM BELLIECTB U UX MPEBPAIICHUN;

. UCIIOJIB30BaTh XMUMHYECKYI0 CHMBOJHMKY JJIsi COCTaBlIeHHsS (OpMyJ BEUIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUH;

. OIpesieNIATh BAJIEHTHOCTb ATOMOB 3JEMEHTOB B OWHApHBIX COEIMHEHMSX, CTEIECHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHA/ITIC)KHOCTh BEIIECTB K ONpPeIeIEHHOMY
KJaccy COeAMHEHUM 1o QopMynam, BUI XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

J packpbiBaTh cMmblca llepuonnueckoro 3axkona /[[. WM. MenneneeBa: neMOHCTpUpPOBATh
NOHUMAaHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX IOJIOXKEHHUS B
[Tepuoanueckoit cucTeMe, 3aKOHOB COXPAHEHHUSI MACChl BEILIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HUsl, 3aKOHa ABOTafpo;

. ONHKCBIBATh W XapakTepuszoBaTh TaOnuuHyro Qopmy [lepuoandeckoit cucteMsl
XMMHMYECKHX JIEMEHTOB: pa3iuyaTh MOHATHUS «rJlaBHas noArpymnna (A-rpymnmna)» U «moOouyHast
noarpynna (b-rpynma)», manble u OoJblliMe HEPUOJbI, COOTHOCHTH 0003HAu€HUs, KOTOpbIE
umerotcs B tabnune «llepuonuueckas cucrema xumudeckux snementoB [[. Y. MenneneeBay ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
A1pa, 001Iee YMCIIO AIEKTPOHOB U paclpeiesIeHHe UX MO JIEKTPOHHBIM CIIOSM);

. KJaccu(UIUpOBaTh XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XMMUYECKHE
peakuuu (1o YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEINIOBOMY 3D (DeKTy);

o XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBAa BEIECTB pa3IMYHbBIX
KJIaCCOB, MOATBEP)KJasi ONUCAaHME MPHUMEpPaMHU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIMX

XUMHUYCCKUX peaxunﬁ;



. IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HMX Ka4€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAICHHUI B PA3IHMUHBIX YCIOBHSIX;

o BBIYUCIIATH OTHOCHTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 0 (hopMyJsie COeAMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI MO YPAaBHEHUIO XUMHUECKOU peaKIIny;

. MPUMEHSATh OCHOBHBIE OIEpPAlMi MBICIUTEIBHOM AESITENbHOCTH — aHAIM3 M CUHTE3,
CpaBHEHHME, O00OOINCHWe, CHCTEMAaTU3allio, KIACCU(DHUKAIMIO, BBISBICHHEC NPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JIJISl M3yYEHHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKIIUNA, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHUA — HAOMIOJIEHUE, W3MEpPEHHE, MOJEIUPOBAHHUE, JKCIEPUMEHT
(peanbHBIN 1 MBICIICHHBIH );

. cleoBaTh MpaBUJaM  TOJB30BAaHUS XUMHYECKOW TOCyAoW U JabopaTOpHBIM
o0opymoBaHueM, a Takke TMpaBWiIaM oOOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIMSMH TIO BBIMIOJIHEHUIO J1a00paTOPHBIX XHUMHUYECKHX OIBITOB IO TOMYYEHUIO U
cobMpaHni0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PAaCTBOPOB C
onpenenéHHOM MaccoBOM Jo0Jeil pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M MPOBOAMTH
XUMUYECKHE HKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOUIBIO
UHINKAaTOPOB (JIakMyc, (eHOIPTATCHH, METUIOPAHXK U APYTHE).

K xoHmy oOyuenus B9 kiacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIUXCSI YMEHUI:

® pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSITHI: XUMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, HMOH, KaTHOH, aHHUOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIIBHOCTh, CTEMEHb OKHUCICHHUSA, XUMHUYECKasl pEeaKiusi, XUMHYECKasi CBS3b,
TETIOBOM 3(P(HEKT peakIuu, MOoJIb, MOJSIPHBIA 00BEM, PACTBOP, DJIEKTPOJIUTHI, HEAICKTPOIUTHI,
ANEKTPONIUTUYECKAs] TUCCOLMAIUS, PEaKIMM HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, oOOpaTHMble M HEOOpaTUMBIE pPEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC
peaKiy, OKHUCIUTEIh, BOCCTAHOBHUTENb, OKHUCIEHHE MW BOCCTAHOBIICHHME, aJUIOTPOIIHUS,
aM(pOTepHOCTb, XUMUYECKasi CB3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKasi), KpUCTalindecKas
pemérka, KOppO3Us METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeleiabHO
nonyctumas konenTpauus [1JIK BemecTsa;

® LIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX TOHSATHH W TNPUMEHATH 3TH
MOHATHUS MTPHU ONKUCAHUM BEIIECTB U UX MPEBPAIICHUII;

® CIIOJIb30BAaTh XUMHUYECKYI) CHUMBOIWKY JUIS COCTaBieHHs (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaAKIUH;

® OIpeAeNsITh BAJIGHTHOCTh U CTETICHb OKUCIICHUSI XUMUUECKUX 3JIEMEHTOB B COCIUHEHUSX

pa3iIn4HOro CoCraBa, NPHUHAICIKHOCTH BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy CO€QUHEHUI MO



dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHAS, METAJUINYECKasi) B HEOPIraHUUECKUX
COCIMHEHUSX, 3aps] MOHA MO XMUMHUYECKOH (opmyle, xapakTep Cpelbl B BOJHBIX PAacTBOPax
HEOPTaHWYECKUX COCAMHEHHM, TUTT KPUCTAIUTMIECKON peIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIcH [lepuoanueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MOHMMAaHHUE: OIMCHIBATh M XapaKTepu3oBaTh TaOnmuuHyio ¢opmy Ilepuogmueckoil cucTeMbl
XUMHUYECKHX SJIEMEHTOB: pa3NiuvaTh MOHATHUS «TJIaBHAas moArpymnmna (A-rpymnmna)» U «mnobodHas
noarpynna (b-rpynma)», manbie u OonbIMe TEPUOIBI, COOTHOCHTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS. B TEPUOIUYECKON TaONmuIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sipa, o0lee YUCIIO 3JIEKTPOHOB U paclpeesieHue Ux
0 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCAMHEHUH B Ipenesiax MajblX MMEPUOJOB M TJIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

e KiIacCU(UIIMPOBATh XUMHUYECKHE DSJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XUMUYECKUE
peaximu (110 YUCITy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIECTB, MO TeIIoBoMY 3¢ddekry, mo
M3MEHEHUIO CTENIeHEeH OKMCICHHSI XUMHUYECKHUX AJIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATH) oOOIME M CHENUPUUSCKHE XUMHUYECKHE CBOWMCTBA
MPOCTBIX U CJOKHBIX BEIIECTB, MOATBEPKAAsl ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKON TUCCOLMALMU KHUCIIOT, LIEJIOYEH U COJIEH,
MOJIHBIE M COKPAIIEHHBIE YypaBHEHUS pEaKlMii HOHHOrO OOMEHa, YpaBHEHHS pPEaKIIHid,
MOJATBEP)KJAIOLINX CYIIECTBOBAHUE TI'E€HETHUUECKOM CBS3M MEXAY BELIECTBAMHU pa3IMYHBIX
KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi MOCPEACTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca STUX PeaKIuii;

® [POrHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOMXKHOCTH
MIPOTEKaHUS XUMUYECKUX NPEBPAILECHUN B Pa3JINYHbIX YCIOBHSIX;

® BBIUHCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYEO MacChl BEIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMyJie COeMHEHUs], MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IIPOBOJIUTH PACUETHI II0 YPABHEHUIO XUMUUECKOU pEaKIny;

e coOmonaTh NpaBWIa TOJB30BaHUS  XMUMHUYECKOH TMOCyloil U J1abopaTOpHBIM
o0opy/oBaHKEM, a TaKXKe TpaBuiia 0OpalleHus ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU
10 BBINOJHEHUIO JAa0OPAaTOPHBIX XHWMHYECKHUX ONBITOB 1O TIOJNYYCHHIO U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO ra3a);

® TIPOBOAUTH PEAKIMU, MOATBEP)KIAIOIINE KAYECTBEHHBIH COCTaB Pa3IUYHBIX BEIIECTB:

pacro3HaBaTh ONBITHBIM MYTEM XJIOPHIA-, OpOMHI-, MOAMI-, KapOoHat-, gocdart-, cumukar-,



cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI AaMMOHMS M HOHBl M3YYEHHBIX  METaJJIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPIaHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIC ONEPALMM MBICIUTEIBHON ACATENIBHOCTH — AHAJINA3 W CHUHTE3,
CpaBHEHHE, 0000IIEeHNE, CUCTEMATU3ALMIO, BBIIBICHUE IPUUNHHO-CIIEACTBEHHBIX CBSI3€H — JUIs
U3Y4YECHUS CBOMCTB BEILECTB U XMMUYECKUX PEAKLUN, €CTECTBEHHO-HAYUYHbIE METOBI [IO3HAHUSA

— Ha0JII0/IeHHEe, U3MEpPEHHE, MOJICTUPOBAHHE, SKCIIEPUMEHT (PEaIbHBIN U MBICICHHBIN).

TEMATHUYECKOE IIVIAHUPOBAHHUE
TemaTuyeckoe MIAHUPOBAHUE COCTABJICHO C YUETOM paboueil mporpaMMbl BOCIIUTAHHUSL.

[ToTeHman maHHOTO Y4YeOHOro MpeaMeTa OOCCIEUYMBACT PEANTM3AIUI0 CIICIYIONIUX IICJICBBIX

IpUOpUTETOB BocnuTaHus odyuatomuxcst COO:

[{esnieBbIE OPUEHTHUPBHI PE3YJITATOB BOCIIUTAHUS

1. I'paxx1aHCKO-NATPUOTUYECKOE BOCIIUTAHUE:

e 3HAIOIINN M JIOOSAIIUN CBOIO MAJIYIO POJMHY, CBOM Kpail, UMEIOIINKA TIpeacTaBiieHne o PoauHe
— Poccuu, ee Tepputopun, pacnoioKeHUH;

e CO3HAIONIMN TPHHANICKHOCTH K CBOEMY Hapoay M K OOmMHOCTH TpaxaaH Poccuw,
MPOSIBJISIONINN YBaXKEHUE K CBOEMY U JIPYTHM HapoJam;

e IOHUMAOIINI CBOKO CONMPUYACTHOCTH K MPOILIOMY, HACTOSIIEMY U OyIyIIeMy POJHOTO Kpas,
cBoeit Ponunel — Poccun, Poccuiickoro rocynapcersa;

e IOHUMAIONINI 3HAYEHHE TPaXJaHCKUX CHUMBOJOB (TOocyldapcTBeHHas cuMBOJuKa Poccuw,
CBOEr0 pErvoHa), Mpa3JHUKOB, MECT TOYUTAHUS TepoeB M 3ammuTHUKOB OTeuecTna,
MPOSIBJISAIONINN K HUM YBa)KECHHUE;

e UMCIONIUN TIEPBOHAYAJIbHBIC TMPEACTABICHUS O TMpaBaX M OTBETCTBEHHOCTH 4YEJIOBEKAa B
oO1ecTBe, rpaKIaHCKHUX MTpaBax v 00sA3aHHOCTSIX;

e IPUHUMAIOIINIA yJacTHE B XKHU3HHU Kjlacca, 00meo0pa3oBaTebHON OPraHU3aliH, B JTOCTYITHOM
10 BO3pPacTy COLMAIbHO 3HAYMMOM 1€ATEeIbHOCTH.

2. JIyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

e YBAXAIOWIMHA JyXOBHO-HPABCTBEHHYIO KYJBTYpY CBOEH CEMbU, CBOErO Hapoja, CEMEWHbIE

LIEHHOCTH C YYETOM HAllMOHAJILHOM, PEJIMTHO3HON NPHUHAJIEKHOCTH;

e CO3HAIOMIMI LEHHOCTh KAXKJIOM 4YeIOBEYECKOW YKWU3HM, MPU3HAIOIINNA WHANBUAYAIBHOCTh U
JIOCTOMHCTBO KaXKJIOTO YEJIOBEKA;

e J0OpO’KENaTeIbHBIN, TNPOSBISIONIMA CONEPEKUBAHWE, TOTOBHOCTh OKa3bIBaTh ITOMOIIb,
BBIPKAIONINI HENPUATUE TOBEJACHUS, NMPUUMHAIONICTO (PU3MUYECKUIT M MOpPAIBbHBIA Bpex
JIPYTUM JIFOJSM, YBaXKarOUUH CTapIInX;

e VYMEIOUIMKA OIEHHWBATh MOCTYINKH C TMO3HMIIMH HX COOTBETCTBHS HPABCTBEHHBIM HOpPMaM,
OCO3HAIOUIUH OTBETCTBEHHOCTH 32 CBOU MOCTYIIKU;

e BIIAJICIONIUNA TIPEACTABICHUSIMUA O MHOTOOOpa3uu SI3BIKOBOTO M KYJIBTYPHOTO MPOCTPAHCTBA
Poccun, umeromuii MepBOHAYaNbHBIE HABBIKM OOLICHHUS C JIOABMH Pa3HBIX HApOJIOB,
BEPOUCIIOBEAHUI;

e CO3HAWONIMK HPABCTBEHHYIO W OSCTETUYECKYIO IIEHHOCTh JIUTEPATYPhl, POIHOTO S3BIKa,
PYCCKOTO 5i3bIKa, MPOSIBIISIOIINN UHTEPEC K YTEHUIO.

3. DcTeTHUecKOe BOCIIMTAHNE:

e CIIOCOOHBI BOCTIIPUHUMATh W UYYBCTBOBATh IPEKpPacHOE B OBITY, TPHUPOJIE, HCKYCCTBE,

TBOPYECTBE JIFOJEH;

e MIPOSIBIISIOIIMM UHTEPEC U YBAXKEHUE K OTEUECTBEHHOM U MUPOBOM XY0KECTBEHHOU KYJIbTYPE;

e MMPOSIBIIIIONIMKA  CTPEMJIGHHE K CaMOBBIPDOKECHHIO B Pa3HBIX BHAAX XYJIOKECTBEHHOMH
NesATEeIbHOCTH, UCKYCCTBE.

4. @wusnueckoe BocmUTaHWE, (PopMUpOBaHWE KYJIbTYpHl 3J0POBbSI M HAMOIMOHAIBHOTO

OJ1aronoxy4ms:



OepeXHO OTHOCALMICA K (PU3MYECKOMY 3/10pOBbIO, COONIOAAIOLINI OCHOBHBIE INpaBUIIA
3M0poBOr0 M Oe3omacHoro s ceOs M JOpyrux Jojei oOpa3a KM3HH, B TOM 4YHUCIIC B
MH(POPMALIMOHHOM cpene;

BJIQJICIOIMNA OCHOBHBIMM HaBBIKAMM JIMYHOM U OOIIECTBEHHONM TWIHMEHBI, OE30MacCHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOLIECTBE;

OPUEHTHPOBAHHBIK Ha (PU3MYECKOE PA3BUTHE C YUETOM BO3MOXKHOCTEH 3710pOBbs, 3aHITHS
(bU3KYIBTYpOH U CIIOPTOM;

CO3HAIOIIMKA W IPUHUMAIOIIHANA CBOK IIOJOBYK) IPUHAMIECKHOCTb, COOTBETCTBYIOIIHE €U
ncuxo(u3nyecKue U NOBEJCHUYECKHUE OCOOCHHOCTH C YY€TOM BO3pacTa.

5. TpynoBoe BOCIUTaHUE:

e CO3HAIOIIUI LIEHHOCTh TPY/a B KHU3HH YeJIOBEeKa, CEMbH, OOILECTBA;

e IPOSIBJISIIOIINN YBa)XXKEHHUE K TPYyHy, JIOIAM TpyAa, OepekKHOe OTHOLIEHHE K pe3ysibTaTam
Tpy/Zia, OTBETCTBEHHOE NOTpeOIICHHE;

e NIPOSIBJIIIOIINN UHTEPEC K Pa3HBIM Mpodeccusim;

e YYaCTBYIOLIMI B pa3JIMUHBIX BHUAAX JOCTYIHOTO II0 BO3pacTy TpyAa, TPYyLOBOM
JESITEIbHOCTH.

6. DKOJOrH4ecKoe BOCIUTAHUE:

NOHUMAIOIIMN LEHHOCTh MPUPOAbI, 3aBUCHUMOCTb >KU3HH JIIOJEH OT HPUPOJbI, BIUSHUE
JIOZICH HAa IPUPOLY, OKPYXKAIOILYIO CPENLY;

HPOSBISIONMI J1I000Bb U OEpe’kHOE OTHOLIEHHE K MPUPOAE, HENpHUSTHE IEeWCTBUH,
HNPUHOCSALINX BPE IPUPOJIE, OCOOCHHO XKHUBBIM CYIIECTBaM;

BBIPQXKAIOUIUI TOTOBHOCTh B CBOEM JEATENILHOCTH MPHUAEPKHUBATHCS SKOIOTHMUECKUX
HOPM.

7. LleHHOCTh HayYHOT'O MO3HAHMS:

° Bpra)KaIOH_II/Iﬁ IIO3HABAaTCIIbHbBIC HUHTCPCCHI, AKTUBHOCTBD, .]HO603H3TCJ'H:HOCTB u
CaMOCTOSITENIbHOCTh B TIO3HAHHUH, HHTEPEC U YBAKCHUE K HAYYHBIM 3HAHHSIM, HAYKE;

° O6J'Ia,Z[aIOH_[I/II‘;I NEpBOHAYAJIbHBIMUA  NPCACTABJIICHUAMU O HNPUPOAHBIX W COLNUAJIBHBIX
00beKkTax, MHOrooOpasuu OOBEKTOB W SBICHUW NPUPOJBI, CBSI3M KUBOH M HEKUBOUN
IIPUPOABL, O HAYKE, HAYYHOM 3HAHUU;

e IMEIONINH TTIePBOHAYATIHLHBIC HABBIKK HAOJIOICHUH, CHCTEMATH3allud U OCMBICIICHHUS OIBITA

B €CTECTBEHHO-HAYYHOM U T'yMaHUTApHOU OOJIACTSIX 3HAHHUSL.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne || HaumeHnoBaHue pa3fesioB U TeEM KonunyecTBo 4acos ‘ ONEeKTpOHHbBIE Bocnurar.
/11 porpamMMbI Beero |Kontpoms || paxtidec (mmudpoBsIe) KOMITOHEH
HEIE KHe paboThl o0Opa3oBaTeNbHbBIE ||T
paboThI pecypebl
Paszneu 1. IlepponayanbHble XUHMHYECKHE NOHATHS H
1.1 | Xumusa — BaxkHas o0J1acTh 5 - 2 https://m.edsoo.ru/7f4 (1,7
€CTECTBO3HAHUS U 1837c¢
MPAKTHYECKOHN JeITeTbHOCTH
YyeJioBeKa
1.2 |BemectBa u XuMu4yeckue 15 1 - https://m.edsoo.ru/7f4 (6,7
peakuuu 1837¢
‘I/ITOFO IO pa3feny ” 20 H H
lPasneJI 2. BaxkHelune npeacTaBUTeId HEOPraHUYeCKUX BellecTB H
2.1 ||Bo3nyx. Kucnopon. Ilouarue o6 6 - 1 https://m.edsoo.ru/7f4 |7
OKcHIaxX 1837c
2.2 |Bomopoa. ITonsiTue o kuciorax 8 - 1 https://m.edsoo.ru/7{4 |7
U COJIAIX 1837¢c
2.3 |Bona. PactBopsl. [TonsiTue 06 5 1 1 https://m.edsoo.ru/7f4 |7
OCHOBaHHSIX 1837c¢
2.4 ||OCHOBHBIE KJIACCHI 11 1 1 https://m.edsoo.ru/7f4 |7
HEOPraHUYECKUX COCAUHEHUI 1837¢c
HWroro no paszneny ” 30 H H
Paznen 3. Ilepuoaguuecknii 3axoH u [lepuoguyeckas cucrema xummueckux 3jaementon /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasi CBA3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu
3.1 |llepuoanyueckuii 3aKOH 1 7 1 - bubmmorexa [JOK 1,2,7
[Iepuoanueckas cucreMa https://m.edsoo.ru/7t4
XUMUYECKHX dj1eMeHToB JI. 1. 1837¢
Mengeneesa. CTpoeHue aroma
3.2 ||Xumuueckas CBS3b. 8 1 - bu6mmoreka [{OK 7
OKHUCIUTENBHO- https://m.edsoo.ru/7f4
BOCCTAHOBUTENbHbIE PEAKIIUU 1837¢
Uroro no pazneny 15
‘PeaepBHoe BpeMs ” 3 H - H - ‘ H
OBUIEE KOJIMYECTBO YACOB 68 4 6
I10 [TPOT'PAMME
9 KVIACC
Ne || HaumeHoBaHME pa3lienoB U TEM ’ KomnnuecTtBo yacos ‘ ONeKTpOHHBIE Bocnurar.
n/m MPOTrpaMMBbl Bcero | Kourpon| Ipaxruuec (undposbie) KOMITOHEHT
OGpaSOBaTGJ’ILHBIe
BHBIC | KHE pabOTHI
paboThI becypet




Ne || HaumeHoBaHME pa3lieioB U TEM KonuuectBo yacon ‘ DIIeKTPOHHBIE Bocnurar.
n/m MPOrpaMMBbl Bcero | Kourpon| Mpaxruuec (uudposbie) KOMITOHEHT
oOpa3oBaresbHbIC
bHBIE ||KHE pabOThI
paboThI pecypert

Pasned 1. BemecTBO U XMMHYecKHe peaKkuu H

1.1 |IToBTOpeHue u yriayoienue 5 1 - bubmmorexa [IOK 1,6,7
3HAHUI OCHOBHBIX Pa3/IesiOB https://m.edsoo.ru/7t4
Kypca 8 Kkiacca 1a636

1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH 4 - - bubnnorexa [JOK 7
XUMHUYECKUX PEAKIUN https://m.edsoo.ru/7f4

1a636

1.3 |DnexTponuruyeckas 8 1 1 bubnnorexa [JOK 7
qucconyanus. XuMUYECKHUe https://m.edsoo.ru/7t4
peakuuu B pacTBOpax 12636

|I/ITor0 o paszieny ” 17 H H

|Pa3;[en 2. HemeTaJuuibl M MX COCJUHEHHUS H

2.1 ||OOmas xapaKTepucTHKa 4 - 1 bub6imorexa [IOK 1,7
XUMUYECKHX 371eMeHTOB VIIA- https://m.edsoo.ru/7f4
rpynibl. ["anoreHs 1a636

2.2 ||OOmast xapaKTepUCTHKA 6 - - bubnnorexa [JOK 7
XUMUYECKUX 3JIEMEHTOB VIA- https://m.edsoo.ru/7f4
rpynnsl. Cepa u e€ coeMHEeHNs 1a636

2.3 ||O6mas xapaKTepucTuKa 7 - 1 bubnuotexa [JOK 7
XUMHUYECKUX JIEMEHTOB VA- https://m.edsoo.ru/7t4
rpynnsl. A30t, pocdop u ux 12636
COEIMHEHMS

2.4 ||OOmas xapakTepuCTHKa 8 1 2 bub6imorexa [IOK
XUMHYECKUX A1eMEHTOB [VA- https://m.edsoo.ru/7t4
rpynnsl. YIiepoa U KpeEMHUN 1 1a636
UX COeIMHEHUS

|I/ITor0 0 pasjaeiny ” 25 H H

|Pa3)1e.11 3. MeTtaJliIbl M UX COCIUHEHUS H

3.1 ||O6mue cBOCTBa METAIIIOB 4 - - https://m.edsoo.ru/7f4 |7

1a636

3.2 || Baxkneimme MeTasl U UX 16 1 2 https://m.edsoo.ru/7t4 |7
COETUHEHUS 12636

|I/IToro o paszeny ” 20 H H

|Pa3z[en 4. XuMHusi 1 OKpYKaoLas cpeaa H

4.1 |BemwecTtBa u Matepuaibl B 3 - - https://m.edsoo.ru/7f4 |1,6,7
KU3HU YEJIOBEeKa 12636

|I/IToro o paszeny

PesepBHOE Bpems

https://m.edsoo.ru/7f4

1a636




/1

MPOrpPaMMBbI

HaumeHnoBaHue pa3aennoB u TeM KonmuecTBo yacos ‘ DNEeKTPOHHbIE Bocnurar.
(uudposbie) KOMITOHEHT

Bcero ||[Kontpou | [IpakTuuec
bHBIE ||KHE pabOThI
paboThI

oOpa3oBaresbHbIC
pecypesl

OBIIEE KOJIMYECTBO YACOB 68 4 7
I10 [TPOT'PAMME

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA 8 KUIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT COACPKAHUS
IlepBoHavyaIbHBIE XUMUYECKUE TTOHATHS
[Ipenmer xumuun. Posib XMMUM B KW3HU 4Ye€IOBEKa. XUMHUA B CHUCTEME HayK. Tena u

BCIICCTBA. duznyeckre cBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC BCIUICCTB

Iloustue o METOJaX IIO3HAHHUA B XHWMHH. Yucteie B€IIECTBA W CMCECH. Cnioco0rn1

paszeseHust cMecen

ATOMBI U MOJICKYJIBI. Xumuueckue 3jeMeHThl. CHUMBOJIBI XHMHUYECKHX DJIEMEHTOB.

HpOCTBIe M CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOG YUCHHC

Xumudeckass ¢opmysna. BajaeHTHOCTP aTOMOB XHMHYECKHX OSJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aToMmHas Macca. OTHOCHUTENIbHAs

MOJICKYJIApHas Macca. MaccoBas m0JIs1 XUMHYECKOI'0 3JIEMEHTA B COCTUHCHHIH

KomnuectBo BemiecTtBa. Monbs. MossipHasi macca. B3auMocBs3b KOJIMYECTBA, MACChHI U
quclia CTPYKTYPHBIX EIWHHI[ BemecTBA. Pacuérel mo ¢opMyliaM XUMHYECKHX

COeIUHEHUN

Ou3nyecKkue U XUMHYCCKHE SBJICHUSI. XHMHYCCKAS pCaknusa u eé IIPU3HAKH. 3akoH
COXpaHCHHA MACChbl BCHICCTB. XUMHYECKHE YpaBHCHHA. KHaCCI/I(bI/IKaL[I/IH XUMHNYCCKHUX

peaknuii (CoeAMHEHUs, Pa3I0KEHUS, 3aMEIICHHS, OOMEeHa)

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH MOCYI0H, C TIpaBUIaMH pabOThI
B jaboparopuu U nmpuéMamu oOpaileHus ¢ JJabopaTOpHBIM 000PYAOBaHUEM, U3yUYEHUE
U OnucaHue (PU3NYCCKUX CBOHCTB OOPA3I[OB HEOPTraHMYECKHX BEIICCTB, HAOIOJICHUE
¢busnyeckux (MIaBjIeHHE BOCKa, TasTHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE, KUTICHUE U
KOHJIGHCAllU BOJABbI) M XUMHUYECKUX (FOpPEHHUE CBEYH, MPOKAJIUBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeENa C KUCIIOTOMW) sIBICHUM, HAOMIOJCHHE M OINHCaHUE
MIPU3HAKOB MPOTEKAHMUSI XUMUYECKUX PEAKIUN (pa3sioKeHUe caxapa, B3auMOJEHCTBHE
CEepPHON KHCIOTHI C XJOpHAOM Oapus, pasnoxkenue ruapokcuaa wmenu(ll) mpu
HarpeBaHUU, B3auMOICICTBUE Keje3a ¢ pactBopoM conu Meau(Il), usyuenue cnoco6oB

pasaciICHUs cMmecel (C IIOMOIIBXD  MAr”Hura, (bl/IJ'IBTpOBaHI/Ie, BbIIIApUBAHUC,




JUCTUIUISAIMS, XpoMaTorpadusi), MPOBEJCHUE OYUCTKU MOBApPEHHON COJM, HAOII0AeHNE
U ONHCAHHUE PE3YNIHTATOB MPOBEACHUS OIbITA, WIUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHHUS

MAaccChbl, CO3/IaHN€ MOJIEIEN MOJIEKYJI (IIapOCTEPHKHEBBIX )

2.1

Baxwuerimuye npencTaBuTe HEOPraHMYECKUX BEIECTB

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kuciopon — 31eMeHT M IpOCTOE BELIECTBO.
Haxoxxnenue xuciopoja B mpupoje, GU3N4eckue U XMMUYECKHE CBONCTBA (peakuuu
ropenus). Oxcunpl. Ilpumenenue kuciopona. CrocoObl HOJTY4YEeHHUS KHCIOpoAa B
nabopatopun M TpoMbllieHHOCTH. KpyroBopor kucinopona B mnpupoge. O30H —

AJJIOTPOITHAA MOHHq)HKaHHH KHCJIOpOoda

2.2

2.3
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2.5

2.6

2.7

2.8

2.9

2.10

TennoBoil 3¢dexr xuMuyecKoW peakuuu, TEPMOXHUMHUYECKHE YpaBHEHHs, 5K30- U
HHAOTEPMUYECKUE PEAKIMH. TOILIMBO: Yrojb U METAaH. 3arpsi3HEHUE BO3AYyXa, YCUIICHUE

HNapHUKOBOTO 3(QexTa, pa3pyluieHre 030HOBOTO CIIOS

BO)IOpO)I — 3JICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOAOpPOJa B IIpUPOAC, (I)I/I3I/I‘IGCKI/IC

Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI nmosrydeHus. KuciaoTsl u conu
Moutsipablii 00bEM Ta30B. Pacy€Thl 10 XUMHUYECKUM ypaBHEHHUSIM

@dusnueckne CBOMCTBAa BOAbl. Boma kak pactBopurtens. PactBopbl. HacelieHHble 1
HEHACBILICHHBIE PACTBOPBI. PacTBOpUMOCTH BewiecTB B Boze. MaccoBas [0S BELECTBA
B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHuUA. Poib pacTBOpOB B MpUpOJE U B
KU3HU yenoBeka. KpyroBopot Bobl B mpupojie. 3arpsi3HeHUE NpUpPOAHbIX BoA. OxpaHa

N OUKUCTKA NPUPOAHBIX BOJ

Krnaccudukanus nHeopranmueckux coenuHeHwmid. Okcunbl. Kiaccupukanus oKcHIOB:
coneoOpa3ymomue (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHbIE) U HecoJIeoOpa3yroIlIue.
HomeHnkiatypa okcuoB. dusndyeckue 1 XMMHYECKHE CBOMCTBA OKCHUIOB. [lomydeHune
OKCHJIOB

OcHoBanms. Knmaccudukammst ocHOBaHMIA: MIENOYH W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHui. ®Pu3nyecKMe M XUMHUYECKHME CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorer. Knaccudukanus «ucior. Homenknarypa kuciaor. @Pusznueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTasuioB H.H. bekerosa. Ilonyuenue

KHUCJIOT

Conu. Homenknatypa coneit. ®u3nueckue U XMMHUYECKHUE CBOMCTBa coliel. [lomyuenue

coJei

I'eneTnyeckas cBsI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX COE€IUHEHUI



2.11

3.1

3.2
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3.4

XVUMUYECKUN HKCIEPUMEHT: KAaueCTBEHHOE OIPEAEIICHUE COJEp)KaHUs KHUCIIopoda B
BO3JyXe, MOJy4YeHHe, coOMpaHue, paclo3HaBaHUE U H3YUYEHHE CBOMCTB KHUCIOpOJa,
HaOJroIeHUEe B3aMMOCHCTBUS BEIECTB C KHUCIOPOAOM M YCIIOBHSI BOSHUKHOBEHHS U
npeKpaleHust ropeHus (1moapa), 03HaKOMJIEHHE ¢ 00pa3laMH OKCUIO0B U ONHUCAHUE UX
CBOWCTB, TOJYYCHHE, COOHMpaHHE, DPACIO3HABAHWE W HW3yUEHHE CBOMCTB BOJOpOJA
(ropenwue), B3anmoielicTBre Bogopoaa ¢ okcuaoM meau(Il) (Bo3MOKHO HCIIOIB30BaHHE
BUJCOMATEPHAJIOB), HaONIOfeHHe O0pa3lloB BEIIECTB KOJWYECTBOM 1  MOIb,
HCCIIEIOBaHHE OCOOCHHOCTEH PAacTBOPEHMsI BEHIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOW MAacCOBOM JOJIEH PacTBOPEHHOIO
BEIIIECTBAa, B3aWMOJICHCTBHE BOJBI C METAUIaMU (HAaTpUEeM M KajblMeM) (BO3MOXHO
HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), OINpPEAEIECHUE PACTBOPOB KUCJIOT U ILIEIOYEH C
MOMOUIbI0  MHJMKATOPOB, HCCIEJAOBaHHE OO0pa3llOB HEOPraHMYECKHUX  BEILECTB
pa3IMuYHBIX KJIAcCOB, HAONIOJCHWE HM3MEHEHHMs] OKpPackd HHIUKATOPOB B pacTBOpax
KHCIIOT W IIeJIovel, n3ydeHne B3anmoierictBust okcuaa meau(Il) ¢ pactBopom cepHoii
KHUCJIOThI, KUCJIOT C METaJllaMH, peakUuii HeMTpanu3aluu, NoJyuyeHue HepacTBOPUMBIX
OCHOBaHWM, BBITECHEHUE OJHOIO MeETaula JIPYIMM M3 PacTBOpa COJIM, DPELICHUE
SKCIEPUMEHTAIbHBIX 3a7ady 1o TeMme «BaxHeiiime Kiacchl HEOPraHMYECKUX

COEIUHEHUIN

[Tepuoanueckuii 3akoH u [lepronnueckas cucteMa XuMHU4YecKux 3aeMeHToB J[. M.
MenpneneeBa. CTpoeHre aTOMOB. XUMUYECKast CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBHTCIIbHBIC PCAKIIUKU

HepBHe IIOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I XHMHYECKHX 31eMeHTOB. IloHsTHe O rpymnmax
CXOAHBIX 3JICMCHTOB (H.[CJIO'—IHLIC 1 HICJIOYHO3CMCIIbHBIC MCTAJIJIbI, I'aJIOTCHBI, HHCPTHBIC

rasbl). DJIeMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema XuUMHUYeCKHUX 3yieMeHToB JI.U.
MenneneeBa. KopotkomepwogHas u mmuHHOMEepuonHas ¢opmbl [lepuogudeckoit
cuctembl xumudeckux 3semeHToB .. Menaeneesa. [lepuobl u rpynmnbsl. U3nyeckuit

CMBICJI IIOPSIAKOBOTO HOMEPA, HOMEPOB IEPHUOA U IPYIIIIbI IJIEMEHTA

Crpoenne artomoB. CoctaB artoMmHbIX snep. M3zortombel. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB IepBbIX 20 XuMuyeckux 3jieMeHToB Ilepuoanueckoit
cucrembl J[.M. MenneneeBa. XapaKTepUCTHKAa XHMHUYECKOIO DJJIEMEHTa IO €ro

nonoxxenuto B [lepuoguueckoii cucreme .. Menaeneena

3aKOHOMepHOCTI/I HN3MCHCHUA paanyca aTOMOB XHUMHUYCCKUX 9JICMCHTOB,

METAUIMYECKUX M HEeMETAJUIMYECKHX CBOMHCTB IIO rpymnmnamM v Iepuoaam. 3HaucHUE




3.5

3.6

3.7

[lepuonnueckoro 3akoHa u Ilepmoanueckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB MJIs
pa3BuTHs Hayku U npakTuku. [[.1. MeHneneeB — yu4€HbIN U rpak1aHUH

Xumuyeckas CBA3b. KoBanentHas (monsipHas u HETOJISIPHAST ) CBSI3b.
3J'I€KTpOOTpI/IIIaTeJ'II)HOCTI) XUMHYECKHNX 3JIeMeHTOB. MOHHAS CBS3H

CreneHb OKUCJICHUA. OKHUCIINTEILHOBOCCTAHOBHUTEIIbHEIE pCaKkmuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTENN

XUMHUYECKUN IKCIIEPUMEHT: M3y4deHHEe oOpaslloB BEIIECTB METAJJIOB M HEMETAJLIOB,
B3aUMOJICMCTBUE THAPOKCHJA LIMHKA C PAacTBOpPaMHU KHCIOT U WIEIOYEH, IPOBEICHUE
ONBITOB, HWIUIIOCTPUPYIOIIUX HNPUMCPbI OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

(ropeHue, peakiiu pa3ioKEHUs, COSTUHECHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1.1

1.2

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrema XuMHUYeCKHUX dnemeHToB J[.M.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHMM CBOMCTB XMMMUYECKUX
JJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KaJIHs, KaIbLM U UX COCJUHEHUH B COOTBETCTBHH

C ITOJIOKCHHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHue BellecTBa: BUABI XMMHYECKON CBsI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM pEMETKM W BUOA
XuUMHU4Yeckor cBs3u. Kiaccupukanuss u HOMEHKJIATypa HEOPraHHMYECKUX BEIECTB
(MexnyHapoJHas M TpUBHAJbHAs). XUMHUECKUE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K
pa3sIM4yHBIM ~ KJlacCaM  HEOPraHMYECKUX  COCIMHEHMM, TIEHETHYeCKas  CBs3b

HCOPTaHNYCCKUX BCIICCTB

1.3

1.4

1.5

Knaccugukaius XuMU4eCKUX peakifii Mo pa3IudHbIM MpU3HAKaM (TI0 YHCITY U COCTaBY
YYaCTBYIOUIMX B PEaKIMH BELIECTB, M0 TEIJIOBOMY 3((eKTy, 0 U3MEHEHUIO CTeNeHeH
OKHCJICHUSI XMMHYECKHX 3JIEMEHTOB, MO OOPAaTHMMOCTH, MO YYACTHIO KaTajau3aTtopa).
OK30- ¥ DJHJIOTEPMHUYECKHE pEaklUH, TepMOXUMHUYEcCKHe ypaBHeHUs. [loHatue o
CKOpPOCTH XMMHYECKON PEaKIUU

[Tonsate 00 OOpaTHMBIX W HEOOpAaTHUMBIX XHUMHYECKHX peakuusx. [lonarue o
TOMOTE€HHBIX U TEeTEepPOreHHbIX peakiusax. [loHATHe O XUMHYECKOM paBHOBECHUH.
®akTophl, BIUSIONIAE HA CKOPOCTh XMMUYECKON PEaKINU U TOJOXKEHUE XUMHUIECKOTO

paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKiuu, BHeKTpOHHBIﬁ 0aJaHC OKHCIHTEILHO-



1.6

1.7

BOCCTAHOBUTEIIbHOU peaKuuu. CocraBnenue YpaBHEHUI OKHCIIMUTENIBHO-

BOCCTaAaHOBHUTCIIbHBIX peaxunﬁ C UCIIOJIB30BAHUEM METOAA SJICKTPOHHOI'O OanaHca

Teopust SNEKTPOTUTHUECKON TUCCOUMAIMN. DIEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTnoHsl,
aHUOHEL. Mexannu3m Aucconranu BCUICCTB C PA3JIMYHBIMU BUAaAMU XUMHUYECKOHN CBSI3H.
Crenens auccormaiui. CUIbHBIE U clla0ble AIeKTPOIUThL. Peakiuu MOHHOTO oOMeHa.
VcnoBusi mpoTeKaHusi peakuuid MOHHOTO OOMEHA, MOJIHBIE M COKPAIEHHBIE HOHHbBIC
ypaBHeHUs peakiuii. CBOMCTBa KHCIOT, OCHOBAHHMM M COJICH B CBETE MPEJICTABICHUNH 00
BHGKTPOHHTHHGCKOﬁ JUCCOLUAaILI1N. KauecTBeHunie pCakiuu Ha HOHBIL. Ilousatue o

TUAPOIN3E COJIEU

XUMUYECKUN 3KCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTATUYECKUX DPEIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HeMeTasioB (Tpadura M anMasa), CIOKHBIX
BEUIECTB (XJIOpUJAa HATpHsl); HCCIENOBAaHHE 3aBHCHUMOCTH CKOPOCTHM XHUMHUYECKOM
peaKkIuy OT BO3JEHCTBHS Pa3IMYHBIX (PAaKTOPOB; MCCIEAOBAHHE HIICKTPOIPOBOJHOCTH
pacTBOpPOB BELIECTB, Ipolecca AUCCOLMAIMM KUCIOT, LIesloued U cojieil (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAIIOB); IPOBEACHNE ONBITOB, MJUTFOCTPUPYIOLIUX NTPU3HAKH
MPOTEKaHUsl peakluii HOHHOrO oOMeHa (oOpa3oBaHME OcCajKa, BBIJCICHUE Tas3a,
oOpa3oBaHME€ BOJbI); OIBITOB, WUIOCTPUPYIOIIUX IPHUMEPHl  OKHCIUTENIBHO-
BOCCTAHOBUTENIbHBIX ~ PEaKIMi (ropeHue, peakuuud pas3ioXKeHHUs, COCIUHEHUS);
pacrno3HaBaHUE€ HEOPTaHMYECKUX BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX pEaklUUi Ha

HOHBI; PCIICHUEC SKCIICPUMEHTAJIBHBIX 3a1a4

HemeTamis! 1 ux COCAUMHECHUA

2.1

2.2

OO6mas xapaktepucTtuka ragoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHBIE
crernieHu okucieHus. CrpoeHne U (u3MyecKHe CBOMCTBA MPOCTBHIX BEIIECTB —
rajioreHoB. XMMHUYECKHUE CBOMCTBa Ha IpUMepe Xjopa (B3auMOJEHCTBUE C MeTalllaMH,
HEMeTallIaMH, 1eno4amu). Xjaopoogopoa. ComsiHasi KUCI0Ta, XMMUYECKHUE CBOMCTBA,
noJjlyueHue, npuMeHnenue. JleiictBre Xjopa U XJIOPOBOJOPOJa HA OPraHU3M UeJOBeKa.

Baxueiimume Xa0puasl U KX HAXO0XKIAEHUE B IPUPOJIE

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTermeHn okuciaeHus. CTpoeHne W (PU3UYECKUE CBOMCTBA MPOCTBIX
BELIECTB — KHUCJIOPOAa U Cepbl. AJUIOTPOMHBbIE MOAU(UKALNUK KUCIOPOJAa U CEpBHI.
Xumudeckue cBorcTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3MUECKHE M XUMHUYECCKHE
cBoicTBa. OKCUIBI Cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa,
du3MYecKue M XUMHUYECKHE CBOMCTBA (0OIIMe Kak MpeACTaBUTENS Kiacca KUCIOT U

CHCLII/I(I)I/I‘IGCKI/IC). XHUMHYECKHUE peaKknuuy, JCKaMUE B OCHOBC IIPOMBIIIIICHHOT'O crocoba
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noytydeHus: cepHod KucnoTbl. [lpumenenue. Coid CEepHOM KHCIOThI, KauyeCTBEHHAs
peakiusi Ha cynbdaT-uoH. HaxoxneHue cepbl M €€ COeIMHEHUN B MPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKpYXKaloleld Cpellbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE

AOXKH, 3aIrpsA3HCHUC BO3lyXa U BO,Z[OéMOB), CIIOCOOBI €ro NpeaoTBpAIICHHUA

OOmass xapakTepucThka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIE CTEIIEHN OKUCIEHUS. A30T, paclpocTpaHeHHE B MPHUPoJE, pusnyeckue u
XUMUYeCKne cBorcTBa. KpyroBopor azora B mpupoge. AMMHak, ero (pusudeckue u
XMUMUYECKHE CBOMCTBA, MOJdy4YeHUue U npuMeHenue. Comu aMMOHUS, UX (U3NYECKHE U
XUMHUUYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHass peakuusi Ha HOHbI aMMOHWUSL.
A3OTHasE KHCJIOTa, €€ MOoJydeHue, (PU3MUecKue M XUMHUYECKHE CBOMCTBa (00ImMe Kak
MpeJICTaBUTENs Kjlacca KUCIOT U cneruduieckue). Mcnonp3oBaHne HUTPATOB U COJEH
aMMOHHUSI B KauyeCcTBE MHUHEPAIbHBIX yHOoOpeHHd. XUMHUECKOe 3arpsi3HEHHE
OKpYKaroIle cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3/yXa,

MOYBBI U BOJJOEMOB)
docdop, amtorponHbie MoAudUKAIUU hocdopa, GU3HUECKUE U XUMUIECKIE CBOMCTBA.
Oxkcua docdopa(V) u dochopHas kucnora, Ppu3nyeckne M XUMHUYECKHE CBOMNCTBA,

nonydenue. McnonpzoBanue ¢pochaToB B KayecTBE MUHEPAIBHBIX Y100peHUN

2.5

2.6

2.7

OO6mas xapakrtepuctuka 31meMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble  CTEMEHM  OKUCIEHHA.  YTJIEpoA, aUIOTPONHbIE  MOAU(UKALUY,
pacrpocTpaHeHue B Tpupone, (U3NYECKHEe M XUMHUYSCKHUE CBOWCTBA. AJCopOuus.
Kpyrosopot yrnepona B npupojae. OKkcupl yriepoaa, ux (Gpu3ndecKkue U XUMHUYECKHE
CBOﬁCTBa, HeﬁCTBHe Ha )KMBBIC OPraHU3MBbI, IIOJTYYCHUEC U IPUMCHCHUC. DKOJIOTHYECKHE
mpo0JeMbl, cBsi3aHHbIe ¢ okcuaoM yriaepona(IV); rumoresa riobabHOTO MOTEMICHUS
KIIUMaTa; MapHUKOBBIA 3(dexT. YrompHas Kuciaora U e€ coilu, UX (U3HUECKHUe H
XUMHWYCCKHUEC CBOI\/'ICTBa, MMOJIY4YCHHUEC W TMPUMCHCHHUC. KauecTBennas p€aknuuga Ha
KapOoHaT-noHBI. Vcronp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

HepBOHaanBHBIe MOHATHS 00 OPraHn4Y€CKUX BCHICCTBAX KaK O COCIMHCHUAX YTJICpOoaa
(MeTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, TJIMLICPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocrtaB u
XUMHYCCKOC CTPOCHHC. [TousiTHe 0 OMOJIOrHYECKH BasKHBIX BCIICCTBAX: XUpaAX, 6em<ax,
YIJICBOJAax — M UX POJIA B KU3HH YCJIOBCKA. MaTepI/IaJIBHOG CAUHCTBO OPTaHUYCCKUX U

HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOMCTBA, IOJy4Y€HHE U TNPUMEHEHHE.

Coenunenus kpemHusi B npupoje. O6mue npeactasienus o6 okcuae kpemMHus(IV) u




2.8

erMHI/IeBOI\/JI KHUCJIIOTC. CI/IJII/IKaTLI, nux HNCITIOJIBb30BAHHC B 6BITy, MCAUIIUHE,
NPOMBIIIICHHOCTH. BaKHEWIe CTPOUTEIbHBIE MAaTepHallbl: KEpaMHKa, CTEKIIO,
[EeMEHT, 0eTOH, jxene300eToH. [Ipobiempl 6€30MacHOTO HCIIONB30BAHMS CTPOUTEITHHBIX

MaTcpHraJioB B MMOBCEIHEBHOM KU3HU

XUMHUUECKUH HKCHEPUMEHT: M3ydeHHE 00pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB
COJIIHOM KHUCIIOTBI; IIPOBEJEHUE KAuECTBEHHBIX pEakUUil Ha XJIOPUI-UOHBI U
HaOJIOIEHUEe TPU3HAKOB MX MPOTEKaHUs; OIBIThl, OTpakarouye (U3NYECKHe u
XMMHMUYECKHE CBOMCTBA TaJIOTEHOB W HX COEIUHEHUM (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEpHAJIOB);  O3HAKOMJICHHE C  oOpaslaMu  XJOpUAOB  (TajoreHujoB);
O3HAKOMJIEHUE C OOpasuamMH cepbl U €€ COCIMHEHHAMHU (BO3MOXKHO MCIOJIb30BaHHE
BUJEOMATEpPHAJIOB); HaOIIOAEHUE TIpolecca OOYIJMBaHMs caxapa IOJ JEHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KUCIIOTHI; U3yYeHHE XMMUYECKHX CBOWMCTB pa30aBICHHOM
CEpHOMN KHUCIIOTHI, IPOBE/IEHNE KAYECTBEHHOW peakluy Ha cylb(haT-uoH U HaOI0IeHne
IpU3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE C (PU3NYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa
U UX COEIMHEHUH (BO3MOXHO HUCIOJIb30BaHNUE BHEOMATEPUANIOB), 00pa3liaMHi a30THBIX
u (GochopHBIX ymOoOpeHuil; moiaydeHue, coOMpaHHE, pACIO3HABAaHHE U H3YyUYCHHE
CBOMCTB aMMHaKa; MpPOBEJICHHE Ka4eCTBEHHBIX PEAKUMH Ha MOH aMMOHMS U (ocdat-
WOH U H3Y4YEHHME IPU3HAKOB UX IMPOTEKaHMsI, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM
A30THOM KHUCIJIOTHI C ME/bI0 (BO3MOYKHO MCIIOJb30BaHUE BHJIEOMATEPUANIOB); U3yUCHHE
MoJiesIel KPUCTAIIIMUECKUX PeIEToK anmasa, rpaduta, QynaepeHa; 03HaKOMIICHHE C
IpOLIECCOM  aJCOpOLMM  PAaCTBOPEHHBIX  BELECTB AKTUBUPOBAHHBIM  YIVIEM H
YCTPOMCTBOM IIPOTUBOrasa; IIOJIyd€HHE, COOMpaHHME, pAcClIO3HaBaHHE M U3y4YEHHE
CBOMCTB YIJIEKHCJIOIO TIa3a; IMPOBEJECHHE KAaueCTBEHHBIX peakiuil Ha KapOoHaT- U
CUWJIMKAaT-HOHBI U U3yYEHHUE NPU3HAKOB MX NMPOTEKaHMs; 03HAKOMJIEHHE C IPOAYKIHEH
CHWJIMKaTHOM IPOMBIIUIEHHOCTH; pEIIEHUE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMe

«Baxmneine HeMeTaIbl U HX COCIUHCHU S

Mertamisl U uX COCIUHCHUA

3.1

3.2

OOmast xXapakTepUCTHKa XHUMHMYECKHX OJJIEMEHTOB — METaJJIOB HAa OCHOBAaHUHM UX
nosioxkenus B Ilepuonnueckor cucreMe xumudeckux sneMeHToB .M. MenneneeBa u
cTtpoeHuss atomoB. CrTpoeHue MerTaioB. Mertamnudeckass CBsSI3b M METAIMYECKas
KpHUCTaJNINYecKasl peléTka. DJIeKTPOXUMHUYECKHH psiJl HANPsHDKEHU MeTalljIoB

dusznueckue M XUMHUUYECKHE CBoWcTBa MeTauioB. OOmme crnocodbl NOTy4YeHUs

MeTaiuioB. IloHsTHe O KOppO3uu MCTAJJIOB, OCHOBHBLIC CITIOCOOBI 3allUuTbl HUX OT

koppo3uu. CruiaBsl (CTallb, Yyr'yH, JIOPAIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U



33

34

3.5

3.6

3.7

4.1

4.2

MMPOMBIIIJICHHOCTHU

[[{enounble MeTasuibl: nonoxeHue B [lepuoanueckoil cucteMe XUMHUECKUX 3JIEMEHTOB
.M. MeHnneneeBa; CTpOCHHME HMX aTOMOB; HAaXOXJeHUE B mpupojae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kainusi). OKCUABI U THIPOKCHU]IBI HATPUS U

Kajlaus. HpI/IMeHCHI/Ie MICJIOYHBIX MCTAJIOB U UX CoeI[I/IHeHI/Iﬁ

[[lenoyHo3emMenbHBIE METAJUIBI MAarHUM W Kaiblui: moJjioxkeHue B Ilepuomnueckoit
cucreme xuMuueckux 3aneMeHToB J[.1. MenneneeBa; CTpoeHHE UX aTOMOB; HAXOXKICHUE
B npupoje. Ousznyeckne W XUMUYECKHE CBOWCTBA MArHWs M Kaublusa. Baxueinmme
COEIMHEHUS Kalblusi (OKCHUM, THAPOKCHUA, coiu). JKECTKOCTh BOIBI M CIOCOOBI €&

yCTpaHEHUs

Amomunuii: nonoxkenne B Ilepuoamueckoil cucreMe xumudeckux 3iemeHToB J[.U.
MengeneeBa; CTpOEHHE aTroma; HaxXxOKJeHue B mpupoje. PU3NUEeCKHMe U XUMHUYECKHE

CBOMCTBA amFOMUHMS. AMGBOTEpHBIE CBOMCTBA OKCH/IA M THAPOKCH 1A ATFOMHHUS

Kene3o: mnonoxenue B Ilepuogmueckoil cucreme XxuMuueckux osnementos [I..
MenzeneeBa; CTpoeHHE aToMma; HaXxOXkJIeHue B mpupoje. Ou3ndeckne U XUMHYECKHE
cBoricTBa xene3a. Okcunapl, ruapokcuabl u conu kenesa(ll) u xenesa(lll), ux cocras,

CBOICTBA U MMOJIy4YCHHC

XUMHUYECKUH DKCICPUMEHT: O3HAKOMJICHHE C OOpa3laMH METaJUIOB M CIUIABOB, HX
(GU3HYECKUMU CBONCTBAMH; W3YYCHHE PE3YJIbTATOB KOPPO3UH METALIOB (BO3MOXHO
WCIIONIb30BAHUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOIECHCTBHUS OKCHA KATbIUs U
HATPHS ¢ BOJIOH (BO3MOYKHO MCIIOJIB30BaHUE BHICOMATEPHAIIOB); NCCIICOBAHIE CBOCTB
KECTKOM BOJIBI; TIpOIECCa TOPEHUS JKeJie3a B KUCIOPoJe (BO3MOXKHO HCIOIb30BAHUE
BHJICOMATEPHAJIOB); TIPU3HAKOB MPOTEKAHUS KAYCCTBCHHBIX PEAKIIMA Ha MOHBI (MarHws,
Kanplus, amoMuHMs, nuHKa, skeneza(ll) m xenesa(Ill), memu(Il); wabmonmenue u
OTHMCAaHNE TMPOIECCOB OKpAIIMBAHUS IUIAMEHU HOHAMH HATpUs, KU W KaJIbIIHS
(BO3MOXKHO HCMOJB30BAaHUE BUICOMATEPHUAIIOB); HCCIeAOBaHUE aM(OTEPHBIX CBOWMCTB
THIPOKCHUJIA ATFOMUHUS W THIPOKCH]IA IIMHKA; PEIICHUE YKCIIEPUMEHTATBHBIX 3a/1a4 110

TeMe «BaxkHelillne MeTauibl U UX COSUHEHUS
XUMHUS U OKpYy’Karolas cpenia

HoBbie Marepuanbl U TexHoJIOrMU. BelectBa U mMarepuaibl B MOBCEIHEBHOW >KU3HU
yenoBeka. XUMHUS M 310poBhe. be3omacHoe HCIONb30BaHME BEUIECTB M XUMHUYECKHX

peaKI_[I/Ifl B 6LITy. HepBaH ImomMouib 1Mpu XUMHYICCKUX 0KOr'aX U OTPABJIICHUAX

OCHOBBI 3KOJIOTIYECKOM I'paMOTHOCTH. XuMHYEeCcKoe 3arpA3HCHUC Oprxcanmeﬁ Cpcabl



[TAK. Ponb XuMHMH B pELICHHH SKOJOTWYECKHX MpobieMm. [lpupomHble MCTOYHUKH

YTJIEBOJOPOAOB (YroJib, IPUPOIHBIN Ta3, HEPTH), IPOIYKTHI UX MEpEepabOTKH, UX POJIb B

OBITY U IPOMBIIIICHHOCTH

XVUMHUYECKUN HKCHEPUMEHT: H3Yy4eHHE O00pa3lloB MarepHalioB (CTEKJIO, CIUIABbI

4.3

MCTAJIJIOB, ITOJIMMCPHLIC MaTCpI/IaJ'IBI)

ITPOBEPAEMBIE HA OI'D ITO XUMUWU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OFPA30BATEJIBHOM MPOT'PAMMBI OCHOBHOT'O

Kon
NMpoBepsieMoro
TpeOoBaHUsA

1

OBHIET'O OBPA3OBAHUA

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3oBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

1.2

0 TI03HABAEMOCTH SIBJICHHUM MPHUPOJIBI, TOHUMaHUE O0OBEKTUBHON 3HAYMMOCTH OCHOB
XUMHYECKOH HayKd Kak oO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa
o0meld KyJbTYyphl W TPAKTHUYECKOM JCATEIHHOCTH YEJIOBEKa B  YCIOBUSX
COBPEMEHHOT0 OOIIEeCTBA; MOHUMAHUE MECTa XUMHUU CPEAH APYTUX €CTECTBEHHBIX
HayK

0 HAay4YHbIX METOJAX MMO3HAHUS, B TOM YHCIE IKCIEPUMEHTAIBHBIX U TEOPETUYECKUX
METO/JAX HCCIEAOBaHUS BEIIECTB M M3YYECHHs] XHMHYECKUX pEAaKLUH; yMEHUue

HUCIIOJIB30BaTh MOJCIHN AJIA 00BsICHEHNS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

0 cbdepax mpodhecCHOHATBLHOW JEATCIBHOCTH, CBS3aHHBIX C XHMHEH U
COBPEMEHHBIMU TEXHOJIOTHSIMA, OCHOBAHHBIMH Ha JOCTH)KEHUSX XHMHUYECKOH
HAyKH, YTO TO3BOJIUT OOYYArOIIMMCS pPacCMaTpUBAaTh XUMHIO Kak cdepy cBoei
Oynymiei nmpodeccuoHaTbHOM EATETLHOCTH U ClIeTIaTh OCO3HAHHBIM BHIOOP XUMUU
KaKk MpOQWILHOTO TpeaMeTa MpU TepexoJe Ha YPOBEHb CPEAHEro O0OIIero

00pazoBaHMs

BJ'IaIleHI/Ie CHUCTEMOM XHMHYCCKMX 3HAaHUH MU YMCHHUE NPUMEHATE CHUCTEMY

XUMHUYCCKUX 3HaHPII>'I, KOTOpas BKJIKOYACT:

Ba)XHEHMIIIME XUMHMYCCKHE MOHATHSA: XUMHYSCKUMN 9JICMCHT, aTOM, MOIJICKYIIA,
BCHICCTBO, IMPOCTOC M CJIOKHOC BCHICCTBO, OAHOPOAHAA KW HCOAHOPOJHAsA CMCCh,
OTHOCUTCJIBHBIC aTOMHAd W MOJICKYJISIpHAass MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb,

MOJIIpHAsi Macca, MOJISIPHBIA OO0BEM, OKCH, KUCIIOTa, OCHOBAHHUE, COJb (CpemHss),




2.2

2.3

XUMHUYECKasl peaklus, peaklUd COCIUHEHUS, PEaKIUU Pa3JIOKEHHUs, PpPEeaKINU
3aMeIeHUs, peaKInu 0OMeHa, TeTI0BOM A(h(EKT peakimu, FK30- U SHAOTEPMHUECKUC
peakiuuu, pacTBOpP, MaccoBast 10Ji1 XMMHUECKOIO 3JIEMEHTa B COSAMHEHUH, MAcCOBast
JI0JIs1 U TIPOLICHTHAsI KOHIIEHTPALUs BEILIECTBA B PACTBOPE, SIAPO aTOMA, 3IEKTPOHHBIN
ClI0il aToMa, aToOMHasi opOuTallb, pajnyc aToMa, BaJI€HTHOCThb, CTENEHb OKHUCIIEHHUS,
XUMHYECKasl CBSA3b, SJIEKTPOOTPUIIATETILHOCTD, MOJISPHAs U HETOJNIsIpHAasl KOBaJICHTHAs
CBSI3b, MOHHASI CBS3b, META/NIMYECKAs! CBSI3b, KpUCTAUIMYECKas peméTka (aToMHas,
MOHHAsi, MeTaJNIn4yecKas, MOJIEKYJIIpHas), WOH, KaTHOH, aHWOH, OJJIEKTPOJUT U
HEDJICKTPOIIUT, DJICKTPOIUTHYECKAs] JUCCOLMAIMS, pEeaKIM HOHHOTO OOMEeHa,
OKHCITUTETbHO-BOCCTAHOBUTENFHBIE ~ PEAKIMH, OKHUCIUTETh U BOCCTAHOBUTEINbD,
OKHCJICHHE W BOCCTAHOBJIICHHE, AJIEKTPOJIN3, XUMUIECKOE paBHOBecHE, 00OpaTUMbIE U
HeoOpaTHUMbIE pPEaKlMH, CKOPOCTh XUMHUYECKOW peakumu, Katamuzarop, [IJIK,

KOPPO3HsI METAILIOB, CILIABBI
OCHOBOIIOJIATAIOIINE 3aKOHBl XHMHUH: 3aKOH COXPAHCHUsS MAacChl, MEPUOIUYCCKUN
3akoH J[.J. MeHneneeBa, 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOTa/Ipo

TCOPUU XHMHH: ATOMHO-MOJICKYJISIpHAd TCOpUA, TCOpUA 3.]'IeKTpOJ'II/ITI/I‘leCKOI7I

JUCCoranmn

3.1

3.2

3.3

3.4

Bnagenue ocHoBaMu XUMHUYECKOH T'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHHUE TPABUIIBHO MCIIOJI30BaTh M3YUYCHHBIC BEIIECTBA U MaTEepHaibl (B TOM YUCIIC
MUHEpaJIbHbIC YIOOPEHNUs, METAJUTBI U CIUTABHI, IIPOTYKTHI TIEPEPaOOTKH PUPOITHBIX
HUCTOYHUKOB YTJIEBOIOPOAOB (YIS, IPUPOIHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
XO3S1CTBE, HA TMPOU3BOJICTBE U NMOHMMAHUE 3HAYCHHS KXHPOB, OCIKOB, YIICBOIOB
JUISE OpraHu3Ma 4YeliOBeKa; yMEHHE IPOTHO3UPOBATh BIUSHUE BEIIECTB U
XUMHYECKHX TPOLIECCOB HA OPTaHU3M YeIIOBEKa U OKPYKAIOIYIO TIPUPOIHYIO CPEeLy
YMEHHE WHTETPHPOBATh XHMHUYECKHE 3HAHHUS CO 3HAHUSMHU JPYTHX Y4eOHBIX
PEeIMETOB

HAJIMYUE OmbITa PabOThl C Pa3sTUYHBIMU HCTOYHUKAMU HH(DOpPMAMH TIO XUMHUU
(Hay4Hass ¥ HAy4YHO-TIONMYJISIpHASI JIUTEpaTypa, CJIOBApH, CIPABOYHHKH, WHTCPHET-
peCypChI)

yMeHHE OOBEKTHBHO OICHMBATh MH(OPMAIMIO O BEIIECTBAX, WX MPEBPAIICHHUIX U
MPAKTHYECKOM TPHUMEHEHWHW W yMEHHE HCIIOJIb30BaTh €€ I PeIleHUs ydeOHO-

IIO3HaBAaTCJIIbHBIX 3a4a4

BJ'IaI[eHI/IC OCHOBaMHM ITOHSITHHHOTO arIapara 1 CMHMBOJIMYCCKOTO SA3bIKa XUMHUH JJIA



coctaBieHUs (HOPMYJT HEOPraHUIECKUX BEIIECTB, YPABHEHUH XMMHUECKHUX PEAKIUI;
ocHoBamu xuMmudeckoit HoMeHKIatypsl (IUPAC u TpuBuanbpHOI)
YMenne OOBSCHATH CBSA3b TOJIOKEHHUS dyieMeHTa B [lepuoamdeckoit cucreme ¢

YHUCIOBBIMH XapaKTCPUCTUKAMHU CTPOCHUA aTOMOB XUMHUUYCCKHX 3JICMCHTOB (COCTaB

> U 3apsa sapa, oOINee YHUCIO AJIEKTPOHOB), paclpeielieHHEM JIIEKTPOHOB 10
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAJIUS U KAJIIIHS
IIpencraBineHrue 0 NEpUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB

6 (pamuyc aroma, 3JIEKTPOOTPUIIATEITLHOCTh), MPOCTHIX M CJOXKHBIX BEIIECTB OT
MOJIO’KEHUs 3NieMeHTOoB B [leproanueckoit cucreMe (B MajblX MEPUOJAX U TIIaBHBIX
MOJATPYMIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMenne kinaccupuIiupoBaTh:

7.1  XMMUYECKHUE DJIEMEHTHI

7.2 HeopraHMYECKHE BELECTBA

7.3  XUMHUYECKHE peakluu

8 YMeHue onpeaensrTh:

8.1  BaJEHTHOCTH U CTETICHb OKUCJICHHS XUMHUECKUX JIEMEHTOB, 3apsi] HOHA

8.2  BUJ XMMHYECKOU CBSI3M U TUIl KPUCTAITUTMYECKON CTPYKTYpPhI B COEAMHEHUSIX

8.3 xapakrtep cpebl B BOJHBIX pPacTBOpax BelIeCTB (KUCIOT, OCHOBAHUH)

8.4  OKHMCIUTENIb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath (PU3HMUECKUE U XUMUYECKUE CBOWCTBA:

91 MPOCTBHIX BEMIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anma3, KpeMHHUH, a30T,

. docdop, cepa, XJI0p, HATPUH, KATHIA, MATHHNA, KaJIbIHH, aTFOMUHUH, JKEJIe30)
CJIOXKHBIX BEIECTB, B TOM 4YHCJIE HX BOJHBIX pacTBOpPoB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHUABI U THUAPOKCUAbI MeTamuioB [-IIA rpymm,

9.2  amomunus, meau (II), numuka, xemnesa (II u III), okcuner yrnepoma (II u 1V),
kpemuus (IV), azora u docdopa (III u V), cepet (IV u VI), cepuucras, cepHas,
aszoTHcTas, a30THas1, pochopHas, yroipHas, KpEMHHEBAsI KUCIIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTEpU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX

9.3 cocraBa W CTpPOCHMS, NMPUMEHEHHWE BEIIECTB B 3aBUCUMOCTH OT HUX CBOWCTB,
BO3MOKHOCTh IPOTEKAHUSI XUMUUECKUX MPEBPALICHUIN B Pa3IUUYHbIX YCIOBUAX

10 VYMmeHHe coCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIIHI, B TOM YHUCIIE:

10.1 peaxiuit HOHHOTO OOMEHA



10.2

OKHCINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKL[I/Iﬁ

WIUTIOCTPUPYIOIIMX ~ XUMHYECKHE  CBOMCTBA  HM3YUEHHBIX  KJIAaccoB  (Ipyrim)

103 HEOPTaHWYECKUX BEIIECTB
10.4 nmoxaTBepAarOIMX F€HETUYECKYIO B3aUMOCBSI3b MEKy HUMHU
11 YmeHnue BEIYHCIATH (MPOBOJUTH PACUETHI):
11 OTHOCUTEIIbHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIFO
' XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUH
11.2  maccoByo 1010 BELIECTBAa B PacTBOpPE,
11.3 KOonIM4YeCTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPAaBHEHUSM XUMUYECKUX PEAKIMI U HAXOJUTh KOJUYECTBO BEIIECTBA, O0OBEM U
' MacCy peareHTOB WIN NPOAYKTOB PEaKIuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJaMH HAY4YHOTO T[O3HaHus (HaOmoaeHWe, H3MEpeHue,
12.1 2KCIepUMEHT, MOJACIUPOBAHUE) TIPU M3YYCHUH BEHIECTB U XUMHUYECKHUX SIBJICHUH;
yMeHHe cHOpMYITHPOBATH MPOOIEMY U TIPEUIOKHUTD ITyTH €€ PEeIICHUS
139 Oe3omacHOil pabOThl C XWMHUYECKUMHU BEIIECTBAMH, XUMUYECKOW TMOCYIOW U
" 11aGOpaTOpHBIM 06OPYIOBAHHEM
npaBwiaMyd  0e30MacHOro OOpalleHHuss C  BEIIeCTBAMHU, HCIOJIb3YEMBIMH B
MOBCE/IHEBHOI JKU3HHU, MpaBUJIAMH TMOBEACHUS B ILENAX COEpex eHHs 310pOBbI U
12.3  okpyaroimei TpupOdHON Cpelbl; MOHUMaHKHe Bpeaa (OmacHOCTH) BO3JCHCTBUSA Ha
JKUBBIE OpraHU3MBl  OMPEACNEHHBIX BEHIECTB, CIOCOOOB yMEHBIIEHUS U
MIPEIOTBPAIIEHUS UX BPEIHOTO BO3JICUCTBUS
3 Hanmuume npakTHYeCKWX HABBIKOB IUTAHUPOBAHUSI U OCYIIECTBICHUS CIEAYIOIIMX
XUMUYECKHUX IKCIIEPUMEHTOB:
U3y4YeHHE M ONHCaHWe (PUINYECKUX CBOICTB BELIECTB; O3HAKOMJIEHHE C
13.1 ¢uUBHMYECKUMU U XUMHUYECKUMHU SIBIICHUSIMHU; OTBITHI, WJUTIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUSI XUMUYECKUX PEAKIUN
13.2 um3ydeHHe ciocoOOB pa3/esieHUus CMeCeu
MOJIyYeHHE KUCIIOpPOJa U M3yYeHHE €ro CBOMCTB; MOJTyYeHHE BOAOPOIA U U3YUCHUE
13.3 ero CBOMCTB; MOJYyYEHUE YIJIEKUCIIOIO ra3a U U3yUYEHHUE €ro CBOMCTB; MOJyYEHHE
aMMHaKa ¥ U3y4E€HHE €ro CBOICTB
13.4 nOpuroToBiIE€HHE PACTBOPOB C OMNPEACAEHHOW MacCOBOM J0JIEM pacTBOPEHHOTO




13.5

13.6

13.7

13.8

14

14.1

14.2

BCIICCTBA

NpUMEHEHHE MHIMKATOpPOB (JIakMyca, MeTWjopaHXka H (eHondranenHa) s

OTIpE/ICTICHHUS XapaKTepa CPebl B PACTBOPaX KUCIIOT U HIeJI04ei

HCCICAOBAHUEC U OIIMCAHUC CBOMCTB HCOPraHn4YCCKUX BCIICCTB Pa3/IMYHBLIX KJIACCOB;
N3Yy4YCHHC B3aMMOCHCTBHS KHCIIOT C MCTaJUIaMH, OKCHUJAaMH MCTAJIJIOB, pACTBOPHUMbIMU
N HECPACTBOPUMBIMU OCHOBAHUAMH, COJIIMH; ITOJTYUYECHUC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OAHOTO MCTallla JApPpyrumM M3 pacTtBoOpa COJIHM; HCCICAOBAHHUC

aM(OTepHBIX CBOMCTB TUAPOKCHIOB ATIOMUHHMS U [IMHKA

pemeHI/Ie BKCHepI/IMeHTaHBHBIX 3a1a4 10 TCMaM. ((OCHOBHBIG KJIaCChbI
HEOPTaHUYECKUX COEUHEHHI; «INEKTPOIUTUYECKAS JIMCCOIAIINN
«Baxnenmmne HemeTa/lbl M UX COCOUHCHMA», «BakHeHmme MeTalulbl M HX

COCOAUHCHU A

XUMHYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS peaKuui
HOHHOTO OOMCHa; KAa4YeCTBCHHBIC pEaKkIWd Ha MPHCYTCTBYIOIINE B BOIHBIX
pacTBOpax WOHBL: XJIOpHI-, OpOMHI-, WOAWUI-, Ccynabdar-, docdar-, kapOOHAT-,
CHJIMKAT-aHUOHbI, THAPOKCUJI-UOHBI, KAaTHUOHbl aMMOHHS, MarHus, KaJblus,
ATIOMUHMS, XKenesa (2+) u xkenesa (3+), meau (2+), IUHKA

YmMmeHnue:

MPEJCTaBIATh Pe3yJbTaThl 3KCIepuMeHTa B (opMe BBIBOJOB, JJ0Ka3aTENbCTB,

Fpa(bI/IKOB n Ta6J'II/III H BBIABJIATH OMIIUPUYCCKUE 3aKOHOMCPHOCTH
YCTaHAaBJIIMBATL CBA3W MCKAY PCaJIbHO Ha6J'IIOZIa€MI>IMI/I XUMHNYCCKHUMU SIBJICHUSAMHU U

nmpooeccaMu, IMPOUCXOOANNIMMH B MAKpO- M MHKPOMHUPC, 00BACHATH IMPHUYKUHBI

MHOT000pa3usi BEIeCTB

HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OCHOBHOM

Kon
1

1.1

1.2

1.3

1.4

IOCYJAPCTBEHHOM 3K3AMEHE 11O XUMUHU

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

[TepBOHAYAIBHBIC XUMUYCCKUE TOHATHS
UucTteie BemecTBa u cMecH. CiocoOBI pa3ienieHus cMecei

ATOMBI H MOJICKYJIBI. Xumudeckue 31eMeHThl. CHMBOJBI XHMHYECKHX 3JIEMEHTOB.

IIpocTsle U CIOXKHBIE BELIECTBA.

XuMu4decKas (bopMyna. BameHTHOCTEP aTOMOB XHMMHYECKMX DJJeMEHTOB. CTEIeHb

OKHCJICHUS

3aK0H IMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTETbHAS




1.5

1.6

2.1

2.2

2.3

MOJICKYJIsIpHasd Macca. MaccoBas 10711 XUMHAYECKOT'0 JIEMEHTa B COSIMHECHUH

KomnyectBo BemectBa. Monb. Monsipuass Macca. MonsapHblii  00bEM  Ta30B.

Bzanmocss3b KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IUHUI] BEIICCTBA

dusnyeckre W XUMUYECKHE SBICHHSI. XHUMHUUYECKas peakuus nu eé IIPpU3HAKU. 3aKoH

COXPAaHCHUA MACChI BCIICCTB. XUMHUYECKHE YpaBHCHUA

[lepuonnueckuii 3akoH u Ilepuoguueckas cucrema XUMUYECKUX diemeHToB JI.U.

MenneneeBa. CTpoeHHEe aTOMOB

[lepnonnueckuit 3axkoH. Ilepmoauueckas cuctemMa XuUMHUYECKHX dieMeHToB J[.U.
Menpeneesa. Ilepuoas! u rpynnsl. @U3HYECKU CMBICIT TOPAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIeMeHTa

Crpoenne aromoB. CocraB aromHbix saep. W3orombl. OnekTpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI0YEK aTOMOB MNepBbIX 20 XMMHYECKHX 37eMeHTOB llepmoanueckoii
cucremsl [I.1. Menaeneesa

3aKOHOMepHOCTI/I B U3MCHCHHUM CBOMCTB XHMHUUYECKHX DIIEMECHTOB MEPBLIX TpéX
NEepUuosIoB,  Kamus, Kauplus  (paauyca  aTOMOB,  BJIEKTPOOTPULATENLHOCTH,
MCTANIMYCCKUX WU HEMCTAINIMYCCKUX CBOI\/’ICTB) n Hux COGI[I/IHCHI/II\/JI B COOTBCTCTBHH C

IIOJIOXXCHUEM 3JICMCHTOB B HCpPIOI[PI‘ICCKOﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

3.2

4.1

4.2

4.3

Xumudeckass  cBsa3b.  KoBanenTHas — (TojisspHass W HEMOJIApHAs)  CBSI3b.
DNEeKTPOOTPUILIATEILHOCTh XUMHUUYECKUX 3JeMeHTOB. MoHHas cBs3b. Mertaminueckas

CBA3b

Tunsl kpucTamInyecKuX pemeToK (aTOMHas, MOHHAs, MeTalIndecKas), 3aBUCUMOCTb

CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H

Baxwueiine MpEACTAaBUTCIIN HCOPTraHNYCCKUX BCIICCTB. Hemertannsl 1 uX cOeTUHEHUS.

MeTtamisl 1 uxX COCIUHCHUA

Knaccudpukanms ©u  HOMEHKJIATypa  HEOPraHMYECKUX  COCIMHEHUH:  OKCHIOB
(comeoOpasyromiye: OCHOBHBIE, KHCJIOTHBIE, aM(pOTEpHbIE) U HECOJIe0o0pa3yIoIIHe;
OCHOBaHHWH (IIENOYN M HEPACTBOPHMBIC OCHOBAHHMS); KUCIOT (KUCIOPOJICOAEpKAIIUE U
OECKHUCIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHUCIBIX)
Ouznyeckue M XUMHUYECKHME CBOICTBa MPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOJA,
XJIOpa, KACIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

Ou3nveckrue W XUMHUYECKHE CBOHCTBA MPOCTHIX BEIIESCTB-METAIIOB: JIUTHS, HATPHS,

Kajlys, Marduvs M KaJblusi, aJJIOMHHUA, JKCJIC3a. aﬂeKTpOXI/IMI/IquKI/Iﬁ paa HaHpH)KCHI/Iﬁ



METAaJlJIOB

duznueckue M XUMHUYECKHE CBOMCTBa BOJOPOJHBIX CO€IUHEHUI!I HEMETalIOoB:

- XJIOPOBOJIOPO/a, CEPOBOAOPOIA, aMMHUAKA
dusnueckre U XUMUYECKHE CBOMCTBAa OKcHIOB HemeTramuioB: cepwl (IV, VI), azota(ll,
4.5 1V, V), dochopa(lll, V), yrmepoma(ll, IV), xpemuus(IV). IlomyueHue OKCHIOB
HEMETAJJIOB
A6 Xumnueckue cBoicTBa okcuaoB: MetainioB [A-IIIA rpynn, nunka, menu(Il) u sxeneza(ll,
S 15} ITony4yeHnue OKCUI0B METAIIIIOB
XUMUYECKHE CBOMCTBA OCHOBAaHMW M aM(OTEpHBIX TUAPOKCUIOB (Ha mpuUMEpe
47 TUAPOKCHIIOB aTIOMHUHHS, jKele3a, IHMHKa). [lomydeHne ocHOBaHWMNA W aM(OTEPHBIX
TUIPOKCHUIOB
OOme XuMHYECKHE CBOMCTBAa KHCJIOT: XJIOPOBOJOPOAHOH, CEpOBOAOPOAHOIA,
43 CEpHHUCTOW, CEpHOHM, a30THOW, (GOCPOpHON, KpPEeMHHEBOW, yroiapHOW. Ocobbie
" XHMHYECKHE CBOMCTBA KOHIIGHTPHPOBAHHON CEpHOil M a30THOi KucioT. IlomyudeHue
KHCJIOT
4.9 OOuue XuMHUYecKue CBOWcTBa cpeHuX cose. [lomyuenue coneit
410 [Tonmyyenue, coOupanue, pacrio3HaBaHUE BOJIOPOJIA, KUCIOPOIa, aMMHAaKa, YTIIEKUCIIOTO
" rasa B mabopaTopHu
A1l [Tonryuenne ammmuaka, CEpHOM U a30THOW KHCIIOT B MPOMBIIIIEHHOCTH. O01111e crniocoObl
. MOJIyYEHHUSI METAIIJIOB
4.12 T'enernueckas CBA3b MEX/Yy KJIaCCaMU HEOPTaHUYECKUX COEIMHEHUN
5 Xumuyeckue peakuuu
Knaccudukanus XMMHUECKUX PEAKIMA 10 Pa3InYHBIM MIPU3HAKAM: IO YUCITY U COCTaBY
5.1 ydYacTBYIOIIMX B pEaKkIH BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo H3MEHEHHUIO CTENeHEN
OKHUCJICHUS XUMHUYECKHUX 3JIEMEHTOB
52 TennoBoil 3¢ ¢pekT XUMHUUECKOM peakluu, TePMOXUMHUYECKHE YpaBHEHHUS. DK30- U
" SHIOTEpMHHUECKHE peaKiii. TepMOXHMHUYECKHE yPaBHEHHS
OKHMCIUTENEHOBOCCTAHOBUTENbHBIE  peakiMU. OKHUCIUTENM UM BOCCTAaHOBUTEIIH.
5.3 Tlpouecch OKHCJICHUS u BOCCTaHOBJICHHSI. DJIEKTPOHHBIN Oayanc
OKHUCJINTEIbHOBOCCTAHOBUTEIbHON PEAKIIUN
54 Teopust 3neKTpoAUTHYECKON Juccouuanuu. KaTHOHBI, aHUOHBI. DIJIEKTPOJIUTHl U
" HeomekTpomuthl. CUIBHBIC H C1a6bIe 3IeKTPOIHTHL. CTEeIeHb IUCCOLHALIH
5.5 Peaknuun noHHoro oomMeHa. Y CJIOBHsI TPOTEKaHUS pPEaKIMii HOHHOTO 0OMEHa, TIOJTHbIE U




6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

COKpallCHHbIC HOHHBIE YPABHEHUS PEaKIIUI
XuUMHA U OKpYXKarolas cpena

BemectBa u MaTcpualibl B MOBCEIHEBHOM JKH3HM  4YeJIOBEKa. bezomacHoe
HCIIOJB30BaHHUC BCIICCTB M XHMMHUYCCKHX peaKquI B J'Ia60paT0pI/II/I u 6BITy. HepBaﬂ

nmomMoub MMpu XUMHICCKUX 0KOrax U OTpaBJICHUAX

XUMHUECKOE 3arpsi3HEHHE OKpY)KaIoLel cpeabl (KUCIOTHBIE IOKIM, 3arps3HEHue
MIOYBBI, BO3/IyXa M BOJOEMOB), CITOCOOKI ero npeaoTBpamnieHus [IpenensHas qomyctumas
koHueHtpanus BeuiectB (ITJAK). Ponp Xxumum B pemieHMM 3KOJOTMUYECKHX IMPOOJIEM.
Ycunenne napHUKOBOro 3P QeKTa, pa3pyleHne 030HOBOTO CIIOS

[Ipumenenue cepwl, azora, ochopa, yriepoaa, KpeMHUSI U UX COCTUHEHUU B OBITY,
MEIUIUHE, TPOMBIIIJICHHOCTH M CeJIbCKOM Xo3sicTBe. [IpuMeHeHue MerTamioB u
CIUIaBOB (CTajb, YYryH, AIOPAJIOMUHUNA, OpOH3a) B OBITY M MPOMBIIIJICHHOCTH HX
coeauHenuil. IloHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI HUX OT
KOppO3UHU

[TpupoaHbIE KICTOUHUKH YIIIEBOIOPOJIOB (YroJib, IPUPOAHBIN ra3, He(Th), IPOJYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

[TepBoHayanbHbIE MOHATHUSA 00 OPraHWYECKHX BELIECTBAX KaK O COEJUHEHUSAX YIiepoja
(MeraH, 3TaH, ATWIEH, AIETHJICH, STAaHOJ], TJIMIEPHH, YKCyCHas Kuciota). [lonstue o
OMOJIOTMUECKN BaKHBIX BEILECTBAX: XKMpax, OelKax, yrieBojax — M UX POJM B KHU3HHU
YyeJioBeKa

Pacuérsr:

1o opMyIaM XUMUYECKHX COETUHEHHUN

Macchbl (MacCOBOI) 10JIM pacCTBOPEHHOTO BEILIECTBA B PACTBOPE

Mo XUMHUYCCKUM YpPAaBHCHUAM
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