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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMUHM Ha YPOBHE OCHOBHOTO 0OIIero 0Opa30BaHUs COCTaBJICHA Ha OCHOBE TPEOOBaHHH K
pe3yabTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTeNbHOM IporpaMMbl OCHOBHOIO 0O0mIero oOpa3oBaHus,
npezcrasieHHbix B @PT'OC 00O, a takxke Ha ocHOBE (enepaabHOi pabouell mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLIENIMH IPEernojaBaHus yd4eOHOro mnpeaMera «XuMHS» B 00pa3oBaTelbHBIX OpPraHU3aLMUAX
Poccuiickoit @enepanuu.

[TporpamMmMa o XuMum Ja€T NpeAcTaBIEHUE O LEsIX, 00Lel cTpaTernu 00y4eHus, BOCIUTAHUS U Pa3BUTUSA
00yJaromuxcst CpeACTBaAMU Y4€OHOTO MpeIMeTa, YCTaHABIMBAET 0053aTebHOE MPEMETHOE CO/IepKaHHe,
peaycMaTpuBaeT pacipeiesIeHUe ero Mo KjaccaM M CTpyKTYpPUPOBaHUE 110 pa3/esiaM U TeMaM IporpaMMbl
110 XMMHUH, ONPEeNeT KOJTMYECTBEHHBIC M KaUeCTBEHHbIE XapaKTEPUCTHKH COICPIKAHM, PEKOMEHTYeMYIO
[I0CJIEI0BATEIBHOCTD U3YUEHUS XUMHUH C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4e0OHOTro TpoIIecca, BO3PACTHBIX 0COOEHHOCTEH 00YJaIONINX s, OMPEIeIsieT BO3SMOKHOCTH TPeMETa s
peanu3anuy TpeOOBaHUM K pe3ylbTaTaM OCBOEHHsS OCHOBHOW 0Opa30BaTeNbHON MPOrpaMMbl Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, a TAKKe TPeOOBAaHUH K pe3ynbTaTaM 00y4YeHHUsI XUMHUU HA YPOBHE IesIei
U3y4eHMs] TNpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABAaTENIbHOW JEATENbHOCTH OOydaromerocs IO
OCBOCHHIO YUEOHOTO COJIEPKAHMS.

3HaHUE XUMHUH CIYXKHUT OCHOBOM JUIsl JOPMUPOBAHUS MUPOBO33PEHHs 00YUAOLIErocs, ero nNpeacTaBieHui
0 MaTepHajbHOM €IUHCTBE MHpA, BAXHYIO pOJIb HIPAlOT (OPMHpPYEMbIe XUMHEH NpPEACTABICHHS O
B3aMMOIIPEBPAIIECHUAX PHEPTUU U 00 3BOJIOLMU BELIECTB B IMPHUPOJE, O MYTSAX PEIICHUs I100anbHbIX
po0JieM yCTOMYMBOTO pPa3BUTHSI YETIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOM, MUIIEBON U SKOJIOTMUECKOMN
6€3011aCHOCTH, IPOOIIEM 3IPABOOXPAHEHHUSL.

H3ydyeHue xumuu:

CIOCOOCTBYET peajln3alui BO3MOXKHOCTEH JJIi caMOpa3BUTUSA U (OPMHUPOBAHUS KYJIbTYpbl JUYHOCTH, €€
o0mieit u pyHKIIMOHAIEHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHE MBIIUIEHUS U TBOPUYECKUX CHOCOOHOCTEH 00YyYaroluxcs, HaBBIKOB HX
CaMOCTOSITENIbHOW ~ y4eOHOW JIeATENIbHOCTH, OKCIEPUMEHTAJIBHBIX M HUCCIEIOBATEIBCKUX YMEHHIA,
HEOOXO/IMMBIX KaK B IOBCETHEBHOM JKU3HU, TaK U B IPO(HECCHOHAIBHON JeATeIbHOCTH;

3HaKOMUT CO CIEIU(PHUKON HAyYHOTO MBIIUICHHUS, 3aKJIabIBACT OCHOBBI IIEIOCTHOTO B3IJISAA HA €AUHCTBO
OpUPOABl M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUU €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0y4aroUInXcs;

CHocOOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K IPUPOJIE, K
YeJI0BEKY, BHOCHT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa3oBaHUe 00yJaOIIHXCS.

JlaHHbIe HarpaBiIeHHs B 00y4YeHHH XUMUH 00eCTIeUMBAIOTCA CIIEU(BUKON coiepkaHusl yueOHOTro peiMeTa,
KOTOPBbIM  sIBISIETCS MEJaroruiyeckd aJanTHpPOBaHHBIM OTpakKeHHWEM 0a30BOM HaykM XHMHUHM Ha
OIPEICIIEHHOM JTalle €€ Pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs OPUEHTHPOBAH HAa OCBOEHHE OOy4aroUIMMMCS
CHCTEMBI TEePBOHAYAIBHBIX MOHITUHA XMUMHH, OCHOB HEOPTraHMYECKOW XMMHHM W HEKOTOPBIX OTAEIBHBIX
3HAYMMBbIX HOHATHI OpraHnYeCcKON XUMHH.

CrpykTypa comep)kaHusi MPOrpaMMbl 1O XUMHH c(OpMHUpOBaHa HAa OCHOBE CHUCTEMHOTO IMOaxoja K eé
u3yuenuto. CojepkaHue CKIIAIBIBAETCS W3 CUCTEMBbl MOHATHH O XMMHYECKOM 3JEMEHTE M BELeCTBE U
CHCTEMBI MTOHATUH O XMMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI MO MPUHITUITY
MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUYECKHX MPEICTaBICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOH CBSI3H;

— MPECTaBICHUH 00 NEKTPOIUTHIYECKOIN TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teoperndeckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOTYYSHHBIX M OCMBICIICHHBIX (haKTOB,
pa3BUBAIOTCS MOCJIEIOBATENbHO OT OJHOTO YPOBHS K JIPYroMy, BBINOJHSS (DYHKIMH OOBSICHEHUS WU
NPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXXHOCTEH MPAKTHYECKOTO MPUMEHEHHS] ¥ TOJTyYeHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMMbl IO XUMHH CHOCOOCTBYeT (DOPMHUPOBAHUIO TIPEICTABICHUS O XUMHUYECKOU
COCTaBJISIIOLIEH Hay4HOM KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHON MPUPOJbI, IIEHHOCTHOTO OTHOILIEHUS K
HAaYYHOMY 3HAHUIO U METOJIaM TI03HaHUs B Hayke. M3ydeHne XMMHUN IPOUCXOTUT C TIPHUBIICYCHUEM 3HAHUH



W3 paHee U3y4eHHBIX YUeOHBIX MpeaMeToB: «OKpyxarouuid Mupy», «buomorus. 5—7 kmacce» u «dusuka. 7
KJIace».

[Tpy u3yuyeHUM XUMHHM MNPOUCXOAUT (POpPMHpPOBAHME 3HAHUN OCHOB XMMHUYECKOW HAyKHM Kak OOJacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, NMPAKTUYECKON NEATEIPHOCTH YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOI KyJIbTYpHhI. 3aa4a yueOHOro MpeIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUI
— BaXHEWMMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHX IOJOXKEHUH, ITOCTYMHBIX O0O0OIIEHHIA
MHUPOBO33PEHYECKOT0 XapakTepa, fA3blka HAyKd, B NMPUOOLICHUH K HAyYHBIM METOJaM MO3HaHHS IpU
U3YyYCHHUH BEIIECTB M XUMHUCCKUX PEaKIHii, B JOPMUPOBAHUH M PAa3BUTUU MO3HABATEILHBIX YMEHUH U MX
NPUMEHEHUU B y4eOHO-II03HABATEIbHON U y4eOHO-UCCIIEIOBATEIbCKOM AEeSITeIbHOCTH, OCBOCHUHU MPAaBUII
0€e301acHOro 00paIIeHus ¢ BEIIECTBAMH B TOBCETHEBHON KU3HU.

[Tpu u3yyeHUM XMMHUHU HAa YpPOBHE OCHOBHOTO 00Iero o0Opa3zoBaHHs BaXXHOE 3HAUEHUE MPUOOpETH TaKue
e, KaK:

— (hopMHpoBaHUE UHTEIJIEKTYaIbHO Pa3BUTON JIUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHUIO PEIICHUH, CIIOCOOHON aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM
KU3HU;

— HampaBJICHHOCTb OOYYEHHs HAa CHCTEMATHYECKOE MPHOOLICHHE OOYYAIOUMXCA K CaMOCTOSATEIbHOM
MO3HABATEJILHON JEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIIUM MOTHBAIUIO U PAa3BUTHE
CIOCOOHOCTEH K XUMUU;

— oOecIie4eHHE YCIIOBHIA, CIIOCOOCTBYIOIIUX MPHOOPETECHUIO OOYYAIOIIMMHUCS OIBITa PAa3HOOOPa3HOU
JEeSTENIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMIA), MMEIOIINX
YHUBEPCAJIbHOE 3HAUCHHE ISl PA3IIUYHBIX BHJIOB JIEATEIHLHOCTH,

— ¢opMupoBanue 001eil GyHKIIMOHATBLHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE€ YMEHHA
OOBSICHATH W OIICHWBAThH SIBJICHUS OKPY)KAIOLIETO MHpA, MCIIOJB3YS 3HAHUS U OIBIT, MOJIyYCHHBIE MPHU
U3YYCHUU XUMHUH, MPUMEHATh HUX TMPU pPEIIeHUH MNpo0JieM B TMOBCEJHEBHOM JKU3HM W TPYIOBOM
NeSITeIbHOCTH;

— (opmupoBaHue y 00y4aromMXcsd T'YMaHUCTUYECKUX OTHOILIECHUM, MOHMMAaHUS LIEHHOCTH XUMHUYECKHX
3HaHUU JJ1 BBIPAOOTKU 3KOJIOTUYECKH 11€TIECO00PA3HOT0 MOBEACHUS B OBITY U TPYJIOBOU AESITEIBHOCTU B
LEJSIX COXPAHEHUS CBOETO 37I0POBbS 1 OKPYXKAIOIIEH MPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCITUTAHHUIO HAa OCHOBE
YCBOEHMsI  OOIIEYeNIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduns u
HaIpaBJICHHOCTH ATbHEHIIIEro O0yIeHHUSI.

OOmiee yMcao 4yacoB, OTBEACHHBIX JJIS M3Yy4eHHs XMMHUU Ha YPOBHE OCHOBHOIO 00IIero odpa3oBaHMs,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heziento), B 9 kiacce — 68 yacoB (2 yaca B HEZIETIO).

COJEPKXAHUE OBYYEHUSA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

IIpenmer xumuun. Posib XumMuu B 5KM3HU YesOBEKAa. XUMHS B CHCTEME HayK. Tena u BeniectBa. Ou3ndeckue
CBOICTBa BELIECTB. ArperaTHoe CocTosiHME BemecTB. [loHsATHE 0 MeTomax mo3HaHusA B XUMHU. UucTbie
BemecTBa U cMecu. CriocoObl pa3ziesieHUs: CMeCceH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE IEMEHThI. CHMBOJIBI XMMHUECKUX 3JIEMEHTOB. [IpocThie U cloxHbIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHas aTtoMHas Macca. OTHOCUTeNbHas MoJIeKyJsipHas Macca. MaccoBas A0
XUMHYECKOIO 2JIEMEHTA B COEUHEHUH.

KonungectBo BemectBa. Monbs. MossipHast Macca. B3anMOCBsI3b KOJIMUECTBA, MACCHI M YHCIIA CTPYKTYPHBIX
€IMHUI] BelecTBa. Pacu€Tel mo popmysnaM XUMHUYECKUX COETMHEHUH.

Ou3nyeckue U XUMUYECKUE SIBICHUA. XUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH COXPAHEHHs] MaccChl
BEIIEeCTB. XUMHUUYeCcKkHe ypaBHeHus. Knaccupukanmus XMMHYECKHX peakIHuid (COCTUHEHUs, Pa3lIoKEHMS,
3aMeIIeHus, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IOCYJI0W, MpaBUjaMU pabOThl B JIabopaTopuu U HpuéMamMu OOpalieHus ¢
71a00paTOpHBIM 000pYy/IOBaHUEM, U3YUYEHUE U ONHUCaHHE (PU3NYECKUX CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIECTB, HAOMI0AeHNE PU3NYECKUX (IIJIaBI€HNE BOCKA, TasHUE JIb/1a, pACTUPAHHUE caxapa B CTYIIKE, KUTIEHUE



Y KOHJICHCAIIMSI BOJIbI) U XUMUYECKUX (TOPEHUE CBEUH, MPOKATUBAHIE METHOM TPOBOJIOKH, B3aUMOICHCTBUE
MeJla C KHUCJIOTOW) SIBJICHH, HAOMIOJCHHE W ONHCAHUE MPU3HAKOB MPOTEKAHHUS XMUMHUYECKHUX pPEeaKInuin
(paznoxeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM OapHsi, pa3sioskeHre THAPOKCUIA MEAH
(IT) mpu HarpeBaHNH, B3aMMOICHCTBHE Kele3a ¢ pacTBopoM cosid Meau (1), u3ydenue cnocoOoB paziesneHus
CMeceil: ¢ MOMOIIbIO MaruuTa, GUILTPOBaHKE, BHITAPUBAHNE, JUCTUIUISLINSA, XpoMaTorpadusi, mpoBereHue
OYMCTKH TIOBAPEHHOM COJIM, HAOII0IEHUE U ONIMCAaHKE PE3YIbTATOB IMPOBEICHUS OIBITA, MILTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUS MAcCChl, CO3/IaHHE MOJIeei MOJIeKYJ (IIapOCTEPKHEBBIX ).

Baskueiilue npeacTaBuTe M HEOPraHUYECKHX BellecTB

Bo3nyx — cmeck razos. CocrtaB Bo3ayxa. Kuciopon — snemMeHT U mpocTtoe BeniecTBo. Haxoxxnenue
KHCIIOpOJia B TIpUpoOJIe, PU3NIECKUE U XUMHUYECKHE CBOMCTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucaopoia. CrocoObl MoMy4eHust KUCI0opo/ia B TaOOpaTOpHH U MPOMBIIIIEHHOCTH. KpyroBopot kuciaopoaa
B nipupoae. O30H — aimmoTponHast MOAU(UKAIIS KHCIOPOIa.

TermnoBoil 3¢ (deKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHUS, IK30- M SHIOTEPMHUUYECKUE
peakiuu. TOMIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/lyXa, YCHJIEHHE TApHUKOBOTO 3(dekTa, pazpylieHue
030HOBOTO CJIOSI.

Bopopon — anemenT u npocroe BemecTBo. Haxoxaenue Boiopoa B mpupoje, Gpu3ndeckue 1 XMMUYeCKHe
CBOIICTBa, MPUMEHEHHE, CLIOCOOBI MoaydeHus. KucioTsl u comnu.

MounsipHbiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoiCcTBa BOAbl. Bonma kak pactBopurens. PacTBopsl. HacelllleHHbIE M HEHACHIIICHHbBIE
pacTBOpbl. PacTBOpUMOCTH BelecTB B Bojie. MaccoBast 10715 BELIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA
Bozbl. OcHoBaHus. Posib pacTBOpoB B NpUpOAE M B KHU3HU uenoBeka. KpyroBopoT BoJbl B HpPUPOJIE.
3arpsisHeHue TPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJIHBIX BOJI.

Knaccudukanus neopranmyecknx coeamnHeHwid. Oxcunpl. Kiaccubukamus oKCHIOB: cosieo0pasyromnme
(ocHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecodeoOpasyromue. Homenknatypa okcuaoB. @usndeckue u
XUMHYECKHE CBOWCTBA OKCUAOB. [lomyueHne okcHIoB.

OcnoBanus. Kiaccupukanus ocHoBaHMiA: MIENOYM W HEPACTBOPUMbBIE OCHOBaHUS. HomeHkiaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyueHre OCHOBaHUM.

Kucnotel. Knaccudukamus xkucnor. Homenknatypa kucnot. Ousnueckue 1 XUMHYECKHUE CBOWCTBA KHCIOT.
Psan akruBHoctu metamioB H. H. bekerosa. [Tonmyyenue kucior.

Comu. Homenknatypa coneil. @u3znueckue 1 XuMu4deckre cBoiicta conel. [lonydenue comnei.
I'eneTndeckas cBsI3b MEKIy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeieNIEHNE COJepKaHUs KUCIOPO/ia B BO3AyXe, OJy4eHHe, COOMpaHue, paclio3HaBaHue 1
U3y4yeHHE CBOWCTB KHUCIOpOJa, HAOIIOAEHUE B3aMMOJAEHCTBHS BELIECTB C KHCIOPOJAOM M YCIOBHUSA
BO3HHUKHOBEHUS U MpEKpallleHus ropeHus (mmoxapa), 03HaKOMJIEHHE ¢ o0pa3laMu OKCUIOB M ONHCAaHUE UX
CBOWCTB, TIOJIyueHHe, CcOOMpaHHe, paclo3HaBaHWE M H3Y4YEHHE CBOMCTB BoAOpoAa (TopeHue),
B3auMojeiictBue Boaopoma ¢ okcugoMm wMeau (II) (Bo3MOXHO HCIONB30BaHHE BHUAEOMATEPUATIOB),
HaOro1eHne 00pa3IoB BEUIECTB KOJIMUECTBOM | MOJIb, HCCIIeI0BaHHE OCOOCHHOCTEN pacTBOPEHUS BELIECTB
C pa3NM4YHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOW MACCOBOM JOJEH
pPacTBOPEHHOIO BEIECTBA, B3aUMOJEWCTBUE BOJABI C MeTallaMH (HaTpueM M KajbleM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), HCCIEIOBaHUE OOpPa3I[0B HEOPraHMYECKHX BELIECTB pPa3IMYHBIX
KJIacCOB, HAOJIO/IEHUE W3MEHEHHs] OKPAacKHM HMHIMKATOPOB B PACTBOpaxX KHUCIOT M WIETOYel, M3ydeHue
B3aumoeicTBuss okcuma meam (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METa/UIaMH, PEaKIIHi
HEUTpaJIM3aliy, IIOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OJHOI0 MeTaula APYIuM H3
pacTBoOpa COJIM, PELIEHHE SKCIIEPUMEHTAJBHBIX 3a1ad Mo TeMe «BaxHehnme Ki1acchl HEOPTaHMYECKHUX
COCIMHEHUI».

Ilepuoguyecknii 3akoH u Ilepuoamueckasi cucrema xummuuyeckux sjiemeHToB [I. U. Menaeieesa.
Crpoenne atoMoB. XuMuueckasi ¢Bsizb. OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(PUKAIMK XUMHUYECKUX 3JIeMeHTOB. [IOHATHE O Tpymmax CXOJHBIX AJIEMEHTOB
(LIeoYHbIe U IIEJIOYHO3EMETbHBIE METAUIbI, TaJOreHbl, HHEPTHBIE Ta3bl). DIIEMEHThI, KOTOpble 00pazyroT
amM(OoTepHbIE OKCUABI U TUAPOKCU/IBL.

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema xuMmMuueckux odneMmeHtoB J[. WM. Menneneesa.
Kopotkonepuoanas u jumaHonepuoanas Gopmsl Ilepuoanueckoit cucreMbl XuMudeckux snemMenTos /1. .
Menpneneesa. [leproasl u rpynmbl. PU3HYECKUN CMBICIT IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U TPYIIIIbI
3JIEMEHTA.



Crpoenune atromoB. CoctaB aToMHBIX siiep. M3ortombl. DnexTpoHbl. CTPOCHHE AJIEKTPOHHBIX 000J0YEK
aTOMOB IepBbIX 20 xumMuueckux neMeHToB [leproanueckoii cucremsl Jl. 1. MenneneeBa. XapakrepucTuka
XHMHYECKOT0 3JIEMEHTA 10 ero nojioxkeHuto B [lepuoanueckoit cucreme J[. 1. Menpaeneena.
3aKOHOMEPHOCTH  H3MEHEHHs pajuyca aTOMOB XHMHUYECKMX  DJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue [lepuonuyeckoro 3akoHa u llepuonnyeckoil cUCTEMBI XMMHUYECKUX 3JIEMEHTOB AJI Pa3BUTHS
Hayku U pakTtuku. [. . MeHnneneeB — yu€HbIN U rpaXkJaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (OoIsipHas U HEMOJSAPHAS) CBSI3b. DJIEKTPOOTPULIATEIBHOCTD XUMUYECKHUX
31eMeHTOB. MloHHas CBS3b.

Crenenp  okucineHusi. OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu. llponeccsl okuciaeHuss u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue 00pa3loB BEIIECTB METAJUIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THIPOKCH/IA IUHKA C PACTBOPAMHU
KHCJIOT U LLIEN0YEN, IPOBEIEHUE ONBITOB, WITIOCTPUPYIOIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuu pas3ioKeHUs., COSTUHEHUS).

Mesicnpeomemmuuie ceasu

Peanuzanms MeXNpeaMETHBIX CBSA3€H IpU M3YyYEHMH XHMHM B 8§ KJAcce OCYLIECTBISIETCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUN, TAaK U MOHSATHH, SIBISIOMIUXCS CUCTEMHBIMU
JUISL OT/IETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OO01re ecTecTBEeHHO-HAYYHbIE TMOHSATHS: HAy4yHBI (DaKkT, THIOTE3a, TEOpHs, 3aKOH, aHallu3, CUHTES,
KJIaccu(uKanus, MEepHOANYHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJEIMPOBAaHUE, W3MEPEHUE, MOJIEINb,
SBIJICHHE.

®duszuka: MaTepusi, aToM, JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, pAAMOAKTUBHOCTh, MOJIEKYJIA,
JNEKTPUYECKUN 3apsifi, BEUIECTBO, Tell0, OO0bEM, arperarHoe COCTOSHHME BEIIECTBa, ras, (U3HUECKUe
BEJIMYMHBI, MHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: hoTocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MHHEpaAIBI, TOPHBIC MOPOABI, TOJE3HBIC HCKOIMAEMbIC, TOILIUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeECKasl peaKust

[lepnoauueckuii 3akoH. [lepuoanueckas cucrtema xumudeckux snemeHToB . 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNU CBOWCTB XMMHUUYECKUX IEMEHTOB NEPBBIX TPEX MEPUOMIOB, KalUs,
KaJblUsl U UX COEJIMHEHUH B COOTBETCTBUHU C IOJIOKEHHEM 3jieMeHToB B Ilepmonmdeckoil cucreme u
CTPOEHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BUIbl XUMUUYECKOM CBS3U. TUIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEMIETKN U BU1a XMMUUYECKOH CBSI3H.

Knaccupukanus u HOMEHKIAaTypa HEOPraHWYECKUX BEHIECTB. XHMHUYECKHE CBOICTBA BEILECTB,
OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COEAMHEHUM, TEHETUUECKAs CBA3b HEOPTraHUUECKUX
BEIIECTB.

Knaccudukanus XUMHUYECKUX PEAKIU MO pa3IUnYHBIM MpU3HAKaM ([0 YUCIY U COCTaBYy yYacCTBYIOIIHUX B
peakLuu BEUIeCTB, M0 TEII0OBOMY 3G (EKTy, 0 N3MEHEHUIO CTEIIEHEH OKUCIEHUSI XUMHUUECKHUX 3JIEMEHTOB,
o o0OpaTUMOCTH, MO YYacCTHIO KaTajau3aTopa). DK30- U HHJIOTEPMUUYECKHE PEAKLUU, TEPMOXHUMUYECKHE
YpaBHEHHUS.

[lonarue o ckopoctn xumuuyeckod peakuuu. [loHsTHe 00 OOpaTHUMBIX W HEOOPATHUMBIX XUMHUYECKHX
peakuusx. [loHATHE O TOMOrEHHBIX M TeTEepPOreHHbIX peakuusx. [lonstue o kartanuze. [loHsTHE O
XUMHYECKOM DPaBHOBECHU. DaKTOpBI, BIUSAIOIIME HA CKOPOCTb XWMHYECKOW PpEaKLMU U IOJIOKEHHE
XUMHYECKOT'O PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU, AJIEKTPOHHBIN OadaHC OKUCIUTENHbHO-BOCCTAaHOBUTEIBHOM
peakuuu. CocTaBieHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH C HCIOIb30BaHUEM
METO/1a AJIEKTPOHHOI0 OajaHca.

Teopust 3JIEKTPOTUTUYECKONW JTUCCOLMALUU. OJEKTPOJUTHI M HEIJIEKTPOIUTHl. KaTHOHBI, aHHUOHBI.
MexaHu3M IHCCOLMALMM BEUIECTB C PAa3jIMUYHBIMM BHJIAMU XMMHMUYECKOH cBs3u. CTEneHb AMCCOLMALINU.
CunpHbI€ U cl1abble IEKTPOJIUTHL.



Peakiun noHHOro oOMeHa. YCIIOBUS NPOTEKAHUS peakUuil MOHHOro OOMEHA, MOJHBIE M COKpaIlEHHBIE
UOHHBIE ypaBHeHMs peakiuii. CBOHCTBa KHCIOT, OCHOBAaHHMH W COJed B CBeTE NpEACTaBICHUN 00
3JIEKTPOJIUTUYECKON aucconuanu. KauecTBeHHbIEe peakiiuy Ha HOHBIL. [loHATHE O THIpoIH3e COoeH.
Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENIAMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAUIOB U
HeMeTalioB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHsI), MCCIEIOBAHUE 3aBUCHMOCTHU
CKOpPOCTM  XMMMYECKOW  peakuu OT  BO3JCHCTBHA  pasziaMuHbBIX  (DAKTOPOB,  HCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, IIpOLECCa AUCCOLMALIMM KUCIIOT, IeJI04el U cosiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MaTE€pHaOB), IPOBEIEHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU NPOTEKAHUS
peakuuii MOHHOTO oOOMeHa (oOpa3oBaHHWE OCaJKa, BBIICICHHE Tra3a, oOpa3oBaHHE BOJIbI), OIBITOB,
WITIOCTPUPYIOIUX ~ IPUMEpPbl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuil (ropeHue, peaxkuuu
pa3oKeHusl, COEIMHEHNS ), PACIIO3HABAHUE HEOPTAHUYECKUX BELIECTB C TIOMOIIbIO KaU€CTBEHHBIX peakLui
Ha VOHBI, PEIIEHNE SKCIICPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 4 MX cOeJUHEHHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMs aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIICHHS.
Crpoennie u pu3nueckue CBOHCTBA MPOCTHIX BEIECTB — TaJloreHOB. XMMHUYECKHUE CBOMCTBA Ha IpUMEpE
xJiopa (B3auMOJEHCTBHE ¢ MeTaljlaMM, HeMeTalulaMu, lienodamu). Xsopoogopos. CoisiHas KHUCIOTa,
XUMHMYECKHE CBOMCTBA, IMOJYy4YeHHE, NpUMEHEHHe. JlelicTBHE XJIopa M XJIOPOBOLOPOAA Ha OpraHU3M
yesioBeka. BaxxHeilne Xaopuasl U X HaX0XKJI€HUE B IPUPO/IE.

OO0was xapakrepucTuka 371eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOECHUSI ATOMOB, XapaKTEpHbIE CTENEHU
okucieHusd. CTpoeHue u QU3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEPbl. AJIOTPOIHBIE
MOIU(UKALIMKM KUCIIOPOJa U cepbl. XUMHUUECKUe cBoiicTBa cepbl. CepoBOAOPOA, CTpoeHUEe, GU3NUECKUe U
XUMHUecKkue cBoicTBa. OKCuAbl Cepbl KaK IPEICTaBUTENIM KUCIOTHBIX OKcuJoB. CepHas KHCIIOTa,
¢u3nueckue W XMMHYECKHE CBOMCTBa (00ILIMe Kak MpeACTaBUTENs Kiacca KHUCIOT U cHelu@HuyecKue).
XYUMHYECKUE pEaKluy, JEKallMe B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJy4YeHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoit KucioTbl. ConM CEpHOM KHUCIOTHI, KaueCTBEHHAs peaklus Ha Cyiab(paT-HOoH.
Haxoxnenue cepsl m €€ coequHEHHH B npupone. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Ccpenabl
COCMHEHUSIMU Cepbl (KHCIOTHBIE JOXAM, 3arpsA3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOu1as xapakTepucTuka 31eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHble CTEIIEHU
OKHUCJIEHHA. A30T, paclipocTpaHeHHE B IIpUpoe, hpusnueckue U XxuMudeckue cBoiicrsa. Kpyrosopor azora
B NIpUpoie. AMMHAK, ero (pu3ndeckre 1 XMMUYeCKHe CBOICTBA, ojlyyeHne 1 npuMeHeHne. Conu aMMOHMS,
uX pU3NYECKUE U XUMHUYECKHUE CBOMCTBA, TprMeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas
KHCIIOTa, €€ MmojlyyeHue, Gpu3nyeckre 1 XuMHUUecKue cBoicTBa (00IIue Kak MpeAcTaBUTeNs Kiacca KHCIOT
u cnenuduyeckue). Vcnonp3oBaHne HUTPATOB U COJIed aMMOHHSI B Kau€CTBE MUHEPAJIbHBIX YI00pEeHUH.
XUMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpesibl COeMHEHUSAMHU a30Ta (KUCIOTHbIE JOXK]H, 3arps3HEHUe
BO3/yXa, HOYBbI U BOJOEMOB). Dochop, anoTporHbie Moaupukanuu pocopa, pu3nyecKue U XUuMUIECKHE
cBoiictBa. Oxcun pocdopa (V) u dpochopras kuciaora, Gu3nveckue 1 XMMUYECKHE CBOICTBA, MOTyYEHHE.
Wcnonb3oBanue ¢pocaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OOm1ast xapakrepucTuka 3eMeHToB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHN
OKHUCJIEHUA. YTJIepoJ, aJIOTPONHbIE MOAM(UKAIMM, PaCHPOCTpaHEHUE B TMpUPOAE, (PUINUYECKUE U
XUMHYecKHe cBoiicTBa. Ancopbuus. Kpyrosopot yrineposa B mpupoje. OKcuIbl yriiepoaa, ux puzndeckue
U XMMHYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI, MOJIYYEHHE U MPUMEHEHHE. DKOJOTUYECKHE
npobieMbl, CBsi3aHHbIE C OKcugoM yriepoga (IV), rumore3a rino0albHOrO TMOTEIJICHUS KIIMMaTa,
NapHUKOBBIN 3 (DeKT. YroapHas KUCI0Ta U €€ CONU, X PU3NYECKUE U XMMHUYECKHE CBONCTBA, OTyYeHHE
u npuMmeHeHue. KauecTBeHHas peakiuss Ha KapOOHaT-uoHBIL. Vcronb3oBaHHe KapOOHAaTOB B OBITY,
MeAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBeE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCJUHEHHUSAX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIeH, dTaHOJ, TIULEPUH, YKCYCHas KUciioTa). [I[pupogHble HCTOYHUKH YTIE€BOIOPOAOB (Yrob,
NPUPOIHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTve 0 GMOTOTMYECKU BaXKHBIX BELIECTBAX: KHUPaX, OeIKax, yrieBoJax — U UX POJIu B )KU3HH YeJIOBEKa.
MarepuanbHOE €EAMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COSIUHEHHH.

Kpemuuii, ero gusnyeckue u XuMU4eCKUe CBOICTBA, oJyuyeHue U npuMeHeHue. CoeMHEHNUs KPEMHUS B
npupoze. O6mue npexacraBieHuss o0 okcunae kpemHus (IV) u xpemHueBoi kuciore. CHIMKATBI, MX
UCIIOJIb30BaHuE B OBbITY, B IPOMBIIINIEHHOCTU. BajkHelre cTpouTenbHble MaTepHalibl: KepaMuKa, CTEKJIIO,



IIEMEHT, OeTOH, ene300eToH. I[Ipobiembr 6e30macHOr0 MCMOIB30BAHUS CTPOUTEIBHBIX MaTEpPHATIOB B
ITOBCETHEBHOW KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI, MPOBEACHNUE KaueCTBEHHBIX
peakuuii Ha XJIOPUA-UOHBI U HAOJIIOJCHUE IIPU3HAKOB UX NIPOTEKAHMsI, OIBIThI, OTpaXKaroIiue pU3NIECKUe U
XMMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEIUHEHHH (BO3MOYKHO HCIOJB30BaHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ o00pa3suamMM XJOpUJIOB (TaJlor€HU0B), O3HAKOMJIEHHME C oOpa3naMu cepsl U e€
COCAMHEHUSIMH (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEpHANIOB), HaOIIOJEHUE TMpoliecca OO0yrIMBaHUS
caxapa IIOJ [EHUCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KHUCJIOTBI, H3Y4YCHHE XHMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHON KHCIOTHI, NMPOBEJACHUE KAYeCTBEHHOW peakinHu Ha cyab(paT-MoOH W HaOII0AEeHUE
IpU3HaKa e€ NPOTEKAaHUs, O3HAKOMJICHHE ¢ (U3NYECKUMU CBOMCTBaMU a30Ta, Gpochopa U UX COeIUHECHUN
(BO3MOKHO HCIIOJIb30BaHUE BHUAEOMATEpHaIoOB), oOpa3maMu a30THBIX M (HOCPOpHBIX yHOOpeHHId,
HOJIy4eHHe, coOMpaHue, paclo3HaBaHHWE WU H3y4CHHE CBOMCTB aMMMaKa, IPOBEIEHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHUS M (QochaT-HOH M H3YyYEHHE NPU3HAKOB HMX NPOTEKAHUS, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOMN a30THOM KMCIIOTHI C MEIbIO (BO3MOKHO MCII0JIb30BaHUE BUI€OMATEPUAIIOB), U3yUCHHE
MoJIeNiell KpUCTATMYECKUX PEIETOK anmasa, rpadura, GpymiepeHa, 03HaKOMIIEHHE C TIPOLIECCOM aCOPOIIH
pPAcTBOPEHHBIX BEIECTB AaKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM NPOTUBOrasa, MoJydeHHe, coOupaHue,
pacrio3HaBaHKUE U U3y4EHHUE CBOMCTB YIJIEKMCIIOTO rasa, IpoBe/leHue KaueCTBEeHHbIX PeaklMid Ha KapOoHaT
U CWIMKAT-UOHBl M M3y4YCHHE IMPU3HAKOB UX IMPOTEKAHMS, O3HAKOMJIEHHE C NPOAYKIMEW CUIMKATHOU
IIPOMBIIIICHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxHellne HeMeTalibl U HX
COETUHEHUS.

MeTayuibl M X COeIMHECHHUS

OO0mass XxapakTepUCTHKa XHWMUYECKUX JJIEMEHTOB — METaVIOB HAa OCHOBAaHMM HX TIIOJOXKEHHUS B
ITepuognueckoi cucreme xumudeckux snemeHToB J[. M. MenneneeBa u crpoenus aromoB. CTpoeHue
MeTaJlJIOB. MeTajinyeckasi CBsI3b U METaJUIMYECKash KpUCTaNInyecKasi peléTka. DIeKTPOXUMUUECKUH psJl
HanpspkeHud meramoB. duU3nUecKue M XMMHYECKHe CBOMcTBa MeTaimioB. OOmue crocoObl MOTydeHUs
MeTaysioB. [IoHsATHE O KOPPO3UHU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uu. Cruiasbl (CTalb,
YYT'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenoynbie MeTaIUIBL: MOJOXKEHUE B Ilepuoanyeckoil cucteMe xumudyeckux 3iemeHToB . . Menneneena,
CTPOEHHUE UX aTOMOB, HaXOX/AeHUe B pupojae. Pusnueckue 1 XuMHUUECKUe CBOMCTBA (Ha MpUMepe HaTpus
u Kanusi). OKCUJbl U TUIPOKCUIBI HATpUsl U Kanusl. [[puMeHeHne menoYHbIX METaNIOB U UX COETUHEHUH.
[IlenoyHO3eMeENbHBIE METAJUIBI MarHUN M KalbLUi: NojiokeHHe B [lepruoandeckoil cucreMe XMMHYECKUX
anemenToB 1. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HAX0XKACHHUE B ITpupoae. PU3NUECKUE U XUMUYECKUE
CBOWCTBA MarHusl W Kajblys. BaxkHellue coequHeHus KaablMs (OKCUA, TMIpOKcUi, conn). JKEcTKocTh
BOJIBI U CIIOCOOBI €€ yCTpaHEeHHs.

Amomunui: nonoxkenue B [lepuoanueckoit cucreme xumudeckux 3neMenToB Jl. . Menneneesa, ctpoeHue
aToMa, HaXOX/IeHue B npupojae. Puznyeckue U XUMUYECKUE CBOMCTBA amtOoMUHUSA. AM(pOTEpHBIE CBONCTBA
OKCHJIa U TUJIPOKCHJIA AIFOMHUHHSL.

Kene3o: nonoxenue B Ilepuoguueckoil cucreme xumudeckux annemeHtoB [[. M. MenneneeBa, ctpoeHue
aToOMa, HaxOoXAcHHE B npupone. PU3NUECKUE U XMMHUUYECKHE CBOMCTBA Xkene3a. OKCuabl, THIPOKCUIBI U
conu xkene3a (I1) u sxenesa (I1I), ux cocras, cBOMCTBa U MOTyUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMy METAJUIOB U CIUIaBOB, UX (U3NYECKUMHU CBOWCTBAMH, U3yYE€HHUE PE3YNIbTATOB
KOPpPO3MH METAJUIOB (BO3MOKHO HCIOJBb30BAHUWE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECHCTBUS
OKCHJIa KaJIbIIUsl M HATPHS C BOAON (BO3MOKHO HCIOJIb30BAHNE BUEOMATEPUAJIOB), MCCIIEIOBAHNE CBOICTB
KECTKOM BOJIBI, IIpOIlecca TOPEHUs Keje3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BAHUE BUAEOMATEPUAIIOB),
MPU3HAKOB MMPOTEKAHNS KAUYECTBEHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJbIUs, ATFOMUHUS, TUHKA, *kene3a (11)
u xenesa (II), meau (II), HaGmroeHNE W ONMKCAHHME MPOLIECCOB OKpAIIMBAHUS IJIAMEHU MOHAMHU HATPHS,
KaJus ¥ KanblMs (BO3MOXKHO HCIOJIB30BaHUE BHAEOMATEpUAlOB), McCleAoBaHHE aM(OTEpHBIX CBOICTB
TUIPOKCUIA aJTIOMUHUS U THAPOKCH/A IIMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4 10 TeMe «BaxHeiimne
METaJIJIbl U UX COETUMHEHUS.

XuMus M OKpyxKamoas cpeia

BemectBa m Marepuanbl B MOBCEAHEBHOW JKM3HU 4eloOBeKa. be3omacHoe HCIOJIb30BaHHE BELIECTB U
XUMHUYECKHX peakiuil B ObITy. [lepBas momMouib Npu XMMUYECKHX 0XKOTrax M OTPaBJICHUSX.



XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpelpl (TpeesbHas JOMYCTHMasi KOHIICHTPAIHs BEIIECTB, Jajce
— ITJIK). Posib XuMu# B pEIICHUN YKOJIOTHYECKUX MPOOITIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPHUAIIHI).
Mesricnpeomemmnie ceazu

Peanm3zanuss MEXNpeIMETHBIX CBS3€H TpH HM3YyYEeHUM XUMHH B 9 KIllacce OCYIIECTBIISCTCS Yepe3
UCIIOJIB30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHHA, TaK W TOHSATHIA, SBJSIOMIUXCS CUCTEMHBIMU
JUTSL OT/ICTTBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHUS: HAaydHBIA (aKT, THIIOTE3a, 3aKOH, TCOpHs, aHaIM3, CHHTE3,
KJIacCU(UKaIMs, TEPUOAMYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT, MOJICIMPOBAHKE, HU3MEpPEHUE, MOJCIb,
SIBIICHHE, TTAPHUKOBBIA A((EKT, TEXHOJIOTHUS, MATECPUAIIBI.

®duszuka: MaTepusi, aToM, AIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PAAHOAKTUBHOCTh, MOJIEKYIIA,
EKTPUUECKUI 3apsii, MPOBOJHUKH, IMOJYIIPOBOAHUKH, IMAICKTPHKH, (OTOIIEMEHT, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs DEMIETKa,
CIUIaBbl, (PU3NYECCKHE BEIWYHMHBI, CIMHUIBI U3MEPEHUsSI, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Conuue.

buomnorusi: ¢porocunTes, apixanue, ouochepa, IKOCUCTEMa, MUHEPATIbHBIC YIOOPSHUS, MHUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAEMbIE, TOIUIHMBO,
BOJIHBIC PECYPCHI.

YYEBHO-METOAMYECKOE OBECITEUEHUE OBPA3BOBATEJIBHOI'O
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INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBbTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOT'O OOIIET0 00Opa30BaHUS JOCTHUTAIOTCS B XOJI€
00y4YeHHSI XUMHH B €IMHCTBE YUCOHOH U BOCITUTATEIBHOM IEATEIIbHOCTH B COOTBETCTBUU C TPAUIIMOHHBIMU
pOCCI/II\/'ICKI/IMI/I COHI/IOKYHBTypHI)IMI/I nu ILYXOBHO'HpaBCTBCHHBIMI/I IOEHHOCTAMU, HpI/IHSITI)IMI/I B O6HI€CTB€
NpaBWIaMd W HOPMAaMH TIOBEJCHHS M CHOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U
COIMATM3AIIMN 00YJarOIITUXCSl.

JIMYHOCTHBIE PE3y/bTaThl OTPAXKAKT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS  CHCTEMOM
IIO3UTUBHBIX IIECHHOCTHBIX OpI/IeHTaHI/Iﬁ nu pacmeeHHe OIIbITA OCATCIIBHOCTHU HA eé OCHOBE, B TOM 4YHCJIC B
YaCcTH:

1) NaTPHOTHYECKOT0 BOCTTUTAHUSI:

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY W HAyYHOMY HACIEIHUIO,
NOHMMAHUS 3HAUYEHUs XUMHYECKONM HAyKH B KU3HH COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHON MH(OPMAIIUEH O IePETOBBIX JOCTHKCHHUIX U OTKPBITHSIX MUPOBOW U OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpakKIaHCKOT0 BOCTIUTAHUS

HpeI{CTaBHeHHfI 0 COIOUaJIBHBIX HOpMaX nu HpaBI/IJ'IaX MCXKIJIINYHOCTHBIX OTHOIHGHI/Ifl B KOJIJIEKTHUBCE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIC3HOM, Y1eOHOUCCIIE0BATEILCKOM, TBOPUSCKON 1
I[pyFHX BHUAaX ACATCIBHOCTH, TOTOBHOCTH K p33H006p33H0ﬁ COBMeCTHOfI OCATCIIBHOCTHU HpI/I BBITTIOJIHCHUN
y4eOHBIX, TO3HABATEIILHBIX 3ajau, BBIMOJHCHHM XHUMHYECKHX OKCIIEPUMEHTOB, CO3JIaHHUHM YYCOHBIX
NPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHMIO M B3aHMOITOMOIIIH B MPOIIECCE ITOW yUeOHOM JAeSITeIbHOCTH,
TOTOBHOCTH OIICHHBATh CBOE IOBEJCHUE W TOCTYIKH CBOMX TOBapHIICH C MO3MIIMA HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUs MMOCIEACTBUN OCTYIIKOB;



3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEHIECTBE W XUMHUYECKOW pEakIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIAIOLIME OCHOBY JJIsl MOHMMaHMs CYIHOCTH HAy4YHOMH
KapTUHBI MHUpA, TNPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHS NPUPOABI, B3aUMOCBS3SX
YeJI0BeKa ¢ IMPUPOAHOM cpelloi, O poJIM XUMUM B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIE MOTHUBBI, HANPaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHMW IO XWMHUH, HEOOXOAUMBIE IS
00BsICHEHUS! HAOIIOIaeMbIX MPOLECCOB U SIBJIICHUH, 1M03HABAaTEIbHON, MH(MOPMAIIMOHHON U YHUTATEIbCKON
KyJbTYpbl, B TOM YHCIIE HABBIKOB CaMOCTOSITEIbHOH pPabOThI C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, TOCTYIIHBIMH TEXHUYECKUMHU CPEACTBAMH HUH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 0OYUEHUIO U MMO3HAHMIO, JII0O03HATEIILHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHMIO,
IPOEKTHON U MCCIIEJ0BATENbCKOM JIEATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAIpPaBIEHHOCTH M YPOBHS
00y4eHus B JabHEHIIEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBb:

OCO3HAHME IICHHOCTHU >KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/J0POBBIO, YCTAHOBKH Ha 370POBBIN
o0pa3 >KM3HM, OCO3HAHHE IOCIEACTBUN W HENPUATHE BPEAHBIX NPHUBBIYEK (YMOTPEOJIEHUS AJKOIOJs,
HapKOTHKOB, KypEHHUS), HEOOXOAMMOCTH COONIONEHHUS TpaBWiI OE30MacHOCTH TNpu OOpalIeHud C
XMMHUYECKMMH BEIIECTBAMH B OBITY M pealibHON )KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEeC K TMPAKTHYECKOMY H3yYEHHIO Mpodeccuil m Tpyaa pa3iuyHOrO pPOjAa, YBAKEHHE K TPYAy H
pe3yibTaTaM Tpy10BOM A€ TeIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAaHUH 110 XUMUH,
OCO3HAHHBII BBIOOP WHIMBUAYAJIBHOW TPACKTOPHUU MPOIODKEHHS 00pa3oBaHHs C Y4ETOM JHMYHOCTHBIX
UHTEPECOB M CHOCOOHOCTM K XUMHHM, OOIIECTBEHHbIX MHTEPECOB M MOTPEOHOCTEH, yCHemHon
npoeCCHOHATIPHON JESTETLHOCTH M Pa3BUTHA HEOOXOIUMBIX yYMEHHH, TOTOBHOCTH aJaNnTHPOBATHCS B
npodeccuoHaIbHOM cpelie;

6) IK0JIOrH4eCKOr0 BOCIUTAHUS

9KOJIOTUYECKH 11eJ1IecO00pa3HOe OTHOLIEHHE K NPUPOAE KaK HCTOYHMKY >KM3HM Ha 3emiie, OCHOBe e€
CYIIECTBOBaHMS, IMOHWMAaHHE LEHHOCTH 3J0pPOBOrO0 W 0Oe30macHoro oOpas3a J>KHU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 37J0POBbIO, OCO3HAHUE IEHHOCTH COOJIIOCHUS
npaBuiI 0€30MaCHOTO MOBEICHHS IIPU padoTe ¢ BEIECTBAMH, a TAKXKE B CUTYAIUX, YTPOKAIOIIUX 3I0POBBIO
U KU3HU JTI0JICH;

CIOCOOHOCTH TPUMEHSThH 3HAHUSA, TTOJIyJaeMble TIPU M3YYCHUU XUMHH, JJIS PEIICHHs 3a/1a4, CBSI3aHHBIX C
OKpY’Karolled MpPUPOJHONW Cperoi, JUIsl TOBBILIEHUS YPOBHSA 3KOJOTMUECKOW KYJIbTYpPbI, OCO3HAHHUS
r7100aTBHOTO XapaKkTepa SKOJIOTMYECKHX MPOOJIEM M MyTed WX PEUICHUs TOCPEACTBOM METOIOB XHMHH,
9KOJIOTUYECKOTO MBIIIJICHNS, YMEHHUSI PYKOBOJICTBOBATHCA UM B IO3HABATENIbHOW, KOMMYHMKATUBHOM U
COLIMAIbHON NTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX Ppe3yabTATOB BBIICIAIOT 3HAYUMBIE JUIs1 (DOPMHUPOBAHHUS MHPOBO33PECHUS
oOI1eHay4YHbIe MOHATHUS (3aKOH, T€OpHUs, MPUHILMII, TUHOTe3a, (HakT, cucTeMa, MPOLECC, SKCIEPUMEHT U
JPyToe.), KOTOPBbIE UCTIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax U IMO3BOJISIFOT HA OCHOBE
3HaHUN U3 ATHX NpPEIMETOB (OPMHPOBATH IMPEJCTABICHHE O IEJIOCTHOM HAaydyHOW KapTHHE MHpa, U
YHUBEpCaJbHbIE Y4eOHBIE NeHCTBUA (TO3HABATENbHBIE, KOMMYHUKATHBHBIE, PETYJISATHBHBIE), KOTOpHIC
oOecreunBarOT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
yueOHO! eI TeNbHOCTH.

ITo3naBaTe/IbHbIe YHMBepCAIbHbIe yueOHbIe 1eiicTBUS

ba3oBble Jlornyeckue a1eicTBUSA:

YMEHUSI HUCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHUS NMPH OCBOCHUHM 3HAHMN: PACKPBIBATH CMBICI
XUMHYECKHX TOHATHH (BBIIENATh WX XapaKTEpHbIC NMPHU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JPYTHMH
HOHSATHUSMH ), UCIIOIB30BATh MOHATHUS JUIsI 00bSICHEHHSI OTAENbHBIX (PaKTOB U SIBIEHUH, BRIOMPATh OCHOBAHHUS
Y KPUTEPHH JUTSI KITACCU(PUKAIIMA XUMHUYECKIX BEIIECTB U XUMHUYECKUX PEaKINi, yCTaHABITUBATh TIPUIHHHO-
CJICZICTBEHHBIE CBSI3U MEXIy OOBEKTaMHM HM3Y4EHHUsS, CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTHUBHBIE,
JIeTyKTHBHBIE, TI0 aHAJIOTHH ), IeaTh BBIBOABI M 3aKIIIOUCHUS;

yYMEHUE MPUMEHATHh B INpOLEcce MO3HAHUS MOHATHS (IMpeAMETHbIE U MeTalnpeIMEeTHBIE), CHMBOJINYECKHE
(3HAKOBBIE) MOJENH, WCIOJb3yeMble B XHMHH, NpPeoOpa30BHIBaTh IIMPOKO MPHUMEHSEMBIE B XUMHH
MO/JIENIbHBIE MPEJICTABICHUS — XUMUYECKHH 3HaK (CMMBOJ 3JIEMEHTa), XUMUYecKas popMyla U ypaBHEHHE
XUMHYECKOH pEeaKIuH — TMPH PEUICHWH YYeOHO-TIO3HABaTEeNFHBIX 3aj]ad, ¢ YYETOM OSTHUX MOIETHHBIX



IpPEJCTAaBICHUN BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKU H3Yy4aeMbIX OOBEKTOB —
XMMHUYECKHX BEUIECTB M XUMHUYECKUX PpEeaKIuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIEICTBEHHBIE CBSA3H U IIPOTUBOPEYUS B U3y4aEMBIX IIPOLIECCAX U SIBICHUSAX.
ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!
YMEHHE HCIIOJIB30BaTh IIOCTABJICHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAK)KE B Ka4eCTBE
OCHOBBI /17151 JOPMUPOBAHUS TUTIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;
nproOpeTeHne OIbITa M0 IUIAHMPOBAHUIO, OPraHU3ALUU U MPOBEACHUIO YUYEHHUYECKUX 3KCIIEPHUMEHTOB,
yMeHUe HabI0aTh 3a X0JJ0M MPOIIecca, CAMOCTOSTEIbHO IPOTHO3UPOBATH €TO PE3yNbTaT, (POPMYIHPOBATH
000011IeHUsT ¥ BBIBOJBI 10 pe3yJbTaTaM IPOBEIEHHOIO OIbITA, HCCIEAOBAHMS, COCTaBJIATH OTYET O
poIeNIaHHON paboTe.
Patora ¢ undopmaumeii:
yMEHUE BBIOMpATh, AHATM3HPOBATH W WHTEPHPETHPOBATH HWH(GOPMAIMIO PA3TUYHBIX BUAOB U (HopM
IPEACTaBICHUS, MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (HAY4YHO-TONYJISIpHAs JUTEparypa XUMHUYECKOTO
COJIepKaHus, CIIPaBOYHbBIE MMOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTHBOPEYUBYIO U
HEI0CTOBEPHYIO HH(OPMALIHIO;
YMEHUE TPUMEHATh pPa3IUYHbIE METOABl M 3alpochl IpH IMOHUCKE U O0TOOpe HUHPOpPMALUU H
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JJsI BBINOJIHEHUS Y4YeOHBIX M II03HABATENbHBIX 3a7ay
ONpeNeIEHHOr0  THUMA, MNpPUOOpEeTeHHEe OmbITa B  00JaCTH  HCHOJIb30BaHMA  MH(DOPMALMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTH, OBJIa/IEHNE KYJIbTYpPO aKTUBHOT'O MCII0JIb30BaHNUs PA3JIMYHbBIX [TOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHMAIbHYIO (QOpMY HpeACTaBlIeHHUs HHGPOpMALMM U
WITIOCTPUPOBATH PElIaeMbIe 33/1a4H HECTIOKHBIMHU CXEMaMU, IUarpaMMaMH, TpyruMu opMamu rpaduKku 1
UX KOMOMHAIUSMU;
YMEHHME HCIIOJIb30BAaTh M aHAIM3UpPOBATh B Ipoliecce Y4YEeOHON M HCCIIEN0BATENIbCKOM AESITEIbHOCTU
UHPOPMALIMIO O BIMAHUU HPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SCTBAa M TPAHCHOPTa Ha COCTOSIHHUE
OKpY>Karolle MPUPOIHON CPEBI.
KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIe 1eiiCTBUS:
YMEHUS 3a/laBaTh BOMPOCHI (B XoAe auanora W (WJIM) JUCKYCCHM) IO CYHIECTBY OOCYKIaeMOW TEMBI,
(GopMynHpOBaTh CBOU MPEATIOKEHNUS OTHOCUTENBHO BBINOJIHEHUS NPEII0KEHHOM 3a1auu;
YMEHMSI IPEJCTABIIATh OIyYEHHbIE PE3YJIbTaThl I03HABATEIbHON JAEATEILHOCTU B YCTHBIX U MHCbMEHHBIX
TEKCTax; JAeJaTh MPE3CHTAlMI0 Pe3yJbTaTOB BBINOJHEHHS XMMUYECKOTO SKCIIepUMEHTa (1abopaTopHOTro
OTbITa, Ta0OPATOPHOM PabOTHI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);
YMEHUS y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM 1M03HABATEIbHOM U UCCIIE10BATEIbCKON
JeSTEIbHOCTH MPHU PEIIEHUN BO3HUKAIOIIKX MPOOIeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTIACOBAHUS
no3unuit (00CyxeHusl, 0OMEH MHEHHSIMH, «MO3TOBbIE IITYPMbI», KOOPAMHAIIUS COBMECTHBIX JEHCTBHIA,
ompeieJIeHue KPUTEPUEB IO OLIEHKE KauyeCTBA BHITIOJIHEHHOW PabOTHI U IpyTHe).
PeryasiTuBHBIC YHHBepCAJIbHbIC y4eOHbIC 1eHCTBHUSA:
YMEHHE CAMOCTOSATEIBHO ONpPENEATh LN 1eATeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBAThH
U TIpU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BEIOMpaTh Hanbosiee 3 PeKTUBHBIE CIIOCOOBI
pelieHus y4yeOHBIX M TIO3HABATENIbHBIX 3aj[ad, CAMOCTOATEIBHO COCTABISATH WJIM KOPPEKTHPOBATH
NPEJIOKEHHBIN alrOPUTM JEHCTBHM NMPH BBHINOJHEHUHU 33JaHUN C Y4ETOM IMOJyYeHHs] HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsAX, OLIEHWBATh COOTBETCTBHUE IMOJIYYEHHOI'O pe3ysibTara
3asIBJICHHOM LI€JIM, YMEHHE UCIIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIIOBUH 3aJaHUI.
MNPEJIMETHBIE PE3VJIBTATHI
B cocraBe nmpeaMeTHBIX pe3ysIbTaTOB 110 OCBOSHHUIO 00513aTELHOIO COJIEPKAHUS, YCTAHOBJICHHOTO J1aHHOU
dbenepanbHON pabodeill MpOrpaMMOM, BRIJICSIOT: OCBOCHHBIC O0YYAIOIIMMUCS HAYIHBIC 3HAHUS, YMEHUS U
cnocoObl JeicTBUl, crneunpuyeckue JUid MPeaIMEeTHON o0nacTu «XUMHS», BHIBl JESTEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS, €r0 UHTEpIIPETallu, MPeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX
Y HOBBIX CUTYAaLIHsX.
K xonmy oOydenus B 8 KJjacce TpeIMETHBIC PE3yslbTaThl HAa 0a30BOM YpPOBHE JIOJDKHBI OTpPa)kaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
® pAacCKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XMMHYECKHH SJIEMEHT,
MIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OAHOPOJHAS U HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAas Macca,
MaccoBast J10JI1 XUMHUYECKOI'0 AJIEMEHTa B COETUHEHUH, MOJIIPHBIH 00BEM, OKCHJI, KUCIOTa, OCHOBAHUE,
COJIb, JEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKHCICHHS, XUMHUECKasi Peaklus, KilacCu(UKalus peaxIuii:



peaKkuy COCIMHCHHS, PEAKIMU pPa3JIOKCHHS, PEAaKIMU 3aMENIeHUs, peakuuu oOMEeHa, JK30- |
SHAOTEPMHUUYECKUE PEAKIIUU, TETIIOBON YPPEKT peakiiuu, siApo aToMa, STIEKTPOHHBIH CIIOH aToMa, aTOMHAS
opOuTah, paaguyc aToMa, XUMHUYECKask CBS3b, TOJIIPHAs U HEMOJISIPHAS KOBAJICHTHASI CBSI3b, HIOHHAS CBSI3b,
WOH, KaTUOH, aHHUOH, PacTBOP, MacCcoBas J10Jig BelllecTBa (MPOIIEHTHAsI KOHILIEHTpALKs) B paCTBOPE;

® WJUIFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHA W MPUMEHSTh 3TH MOHATHUS TPU
OTMCAHUU BEIIECTB U UX MPEBPaICHU;

® JCMOJb30BaTh XUMHUYECKYIO CHMBOJUKY JUIsi COCTaBIICHUS (OPMYN BEIIECTB W ypaBHEHUH
XMMHYECKUX PEAKIIUI;

® ONpEeNesiTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAUHEHUSAX, CTCICHb OKHCIICHHUS
3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAIICKHOCTH BEIIECTB K OMPEACIEHHOMY KJIacCy COeAUHEHUI
o Gpopmyrnam, BUJI XUMHYECKOH CBSI3U (KOBAJICHTHASI M HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX

e packpeiBaTh cMbIch [lepuoamdeckoro 3akona [[. M. MenueneeBa: 1eMOHCTPUPOBATh MTOHUMAHHE
MePUOIMYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB OT MX IojokeHus B Ilepmommueckoi
CUCTEME, 3aKOHOB COXPAHEHHUSI MaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO yUY€HUS,
3aKoHa ABOTaJIpo;

® ONWCHIBATh W XapaKkTepu3oBaTh TaOnmuuHyro G(opmy Ileproguveckold CHCTEMbl XHUMHYECKHUX
AJIEMEHTOB: pa3nyaTh NOHATUS «IJIaBHas moArpymnna (A-rpynmna)» u «mnodousas noarpynna (b-rpynmna)y,
MaJjible U OOJIBIIKE TTEPUOJIBI, COOTHOCHTh 0003HAUCHHUS, KOTOpble UMEIOTCs B Tabmuie «llepuoandeckas
cucteMa xumuueckux snemeHToB [1. 1. MenzeneeBay ¢ YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YMUCI0 DJECKTPOHOB M PACHpEIeICHUE HX II0
AJIEKTPOHHBIM CJIOSIM);

e Kiaccu(PUIIMPOBATh XMMHUYECKUE FJIEMEHThI, HCOPTAaHUYECKHE BEIIECTBA, XMMHUYECKUE PEaKIHH (TI0
YHCITy U COCTAaBY YYaCTBYIOIIHUX B PEaKIIMH BEUIECTB, IO TEIIOBOMY 3D PeKTy);

® XapaKTepHu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB PA3JUYHBIX KJIACCOB,
MOATBEPK/Iasi OMHCAHHE MPUMEpPAaMU MOJEKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKuuii;

® IIPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa, BO3MOYXKHOCTH
MPOTEKAHU XUMHUECKUX MPEBPAIllCHUI B Pa3INYHBIX YCIOBUSAX;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa 1o (opMyJie COeMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHHIO XMMUYECKOUN peaKIinu;

® TIPUMEHATH OCHOBHBIE OMEPAIMH MBICIUTEIBLHON ACSATENIHPHOCTH — aHAJIU3 W CHUHTE3, CpaBHEHUE,
000011IeHNe, CUCTeMAaTHU3aInio, KIAacCU(HUKAIIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3eU — IS
M3y4YEHUsI CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKLUN, €CTECTBEHHO-HAYYHBbIE€ METOJIbl MO3HAHUS —
Ha0II0IeHNE, U3MEpPEHNe, MOIETUPOBAHUE, DKCIIEPUMEHT (peabHBIA U MBICIICHHBIN);

e ClleJIOBaTh NpPaBHJIAM IOJb30BAHUS XUMHYECKOW MOCYI0M M JabopaTopHBIM O0OpyIOBaHUEM, a
TaKKke TMpaBWIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH MO BBINOJTHEHUIO
71a00PaTOPHBIX XUMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOAA U
KHCIIOpO/1a), IPUTOTOBIEHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOW J0Je pacTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATh U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI IO PACMIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIIOT
C TIOMOIIIbIO UHIUKATOPOB (J1akMyc, (peHondTanent, MEeTUIIOpaHX U ApyTue).

K xoHmy oOy4enuss B 9 kjacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIA:

® pPacKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHN: XUMUUYECKHI DJIEMEHT, aTOM, MOJIEKYJia, HOH,
KaTHOH, aHUOH, MIPOCTOE BEIIECTBO, CII0’KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPHUIIATEITLHOCTh, CTENIEHb
OKHCJICHUs, XUMHUYECKasi PeaKIus, XUMUYECKasi CBsI3b, TEIUIOBOM 3((EKT peakiuu, MOIb, MOJSIPHBIHA
00BEM, PACTBOP, DJIEKTPOIUTHI, HEITEKTPOJIUTHI, IICKTPOJUTUUECKAS] TUCCOIUAIINS, PEAKIIU HUOHHOTO
oOMeHa, KaTanu3aTop, XUMUYECKOe PaBHOBECHE, OOpaTUMbIe M HEOOpAaTUMBbIE PEaKIMH, OKUCIUTEIhHO-
BOCCTAHOBUTEJIBHBIC PEAKIINH, OKUCITUTEIb, BOCCTAHOBHUTEIb, OKUCIIECHNE H BOCCTAHOBJICHHE, AJUTOTPOIIHS,
amM(pOTepHOCTh, XUMUYECKas CBsI3b (KOBAJCHTHAS, MOHHAS, METAJUIMUECKas ), KpUCTAIITNYECKAs PEemIETKa,
KOPPO3Usl METAIIJIOB, CIIaBbI, CKOPOCTh XUMHUYECKOW PEAKIIMH, MPEJASTHHO JOMYCTUMAsT KOHIIEHTpaIus
I1JIK BemecTBa;

® JUTFOCTPHPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHYECKUX MOHSITHA W MPUMEHSTH 3TH MOHATHUS TIPH
OTMCAaHUU BEIIECTB U UX MPEBpaICHU;



® JCMOJb30BaTh XUMHYECKYI0 CHMBOJHUKY [UIsl COCTaBiI€HHUS (OpPMyN BEIIECTB U YpaBHEHHI
XUMHYECKUX PEAKIINIL;

® OINpEeAeNsATh BAJICHTHOCTb M CTENEHb OKUCICHMS XHUMUYECKUX DJJIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONpPENeIIEHHOMY KJIAcCy COSAMHEHUH 1Mo (opmylam,
BUJI XUMHUYECKOHN CBSI3U (KOBAJICHTHAs, MOHHASI, METAJUIMYECKasl) B HEOPTaHUYECKUX COCAMHEHUSAX, 3apsijl
MOHA 110 XUMHUYECKOU (OopMyIIe, XapaKTep Cpebl B BOAHBIX paCTBOPaxX HEOPraHWUYECKUX COCTMHEHHUHN, TUTT
KPUCTAJUIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cmbica Ilepuogmueckoro 3akona JI. M. MenngeneeBa W JIEMOHCTPUPOBATH €r0
MOHMMAaHHME: ONHUCHIBATh U XapaKTepu30BaTh TabmuuHyto Gopmy lleproamueckoil cCHCTEMbl XUMUYECKUX
AJIEMEHTOB: pa3inyaTh NOHITUS «IJIaBHas moArpymmna (A-rpymmna)» u «mnodoynas noarpynna (b-rpynmna)y,
MaJible U OOJBIINE TIEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE NMEIOTCS B IEPHOAMYECKON TabmIIe, C
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps sapa, odiiee
YHCII0 IEKTPOHOB M PACHPEACTICHNUE UX 10 AJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUMHEHUH B Mpeenax MajblX MEPUOAOB U TJIABHBIX MOATPYMI C
y4ETOM CTPOCHMS UX ATOMOB;

e KJaccU(PUIMPOBATH XUMUYECKUE IEMEHThI, HEOPraHUYECKUE BEUIECTBA, XUMUYECKUE PEAKINH (110
YHCIy U COCTaBYy y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (}EKTy, 0 U3MEHEHUIO CTeleHen
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

e XapaKTepu3oBaTh (OMUCHIBATH) OOIME U creuuuueckue XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEILECTB, MOATBEP)KJas OMNHCAHUE NPUMEPAMHU MOJEKYJISPHBIX M HOHHBIX YypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKuii;

® COCTaBJISITh YPAaBHEHHUS AJIEKTPOJUTUYECKON NHCCOLUMALMU KHUCIOT, HIEN0YE U COJIeH, MOJHbIE U
COKpalI€HHbIE ypaBHEHUS pEakUUil HOHHOTO OOMEHa, YPaBHEHHS pEaKlMi, IOATBEPKIAIOLIUX
CYILLIECTBOBAHUE '€HETUYECKON CBSI3U MEXIY BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

® pacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN MOCPEACTBOM COCTABIICHHS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

® [IPOTrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCMMOCTU OT MX CTPOEHHS, BOBMOYKHOCTH MPOTEKAHMS
XUMHUYECKUX PEBPAILECHUN B pa3JIMUHBIX YCIOBUSIX;

® BBYNCIATH OTHOCHTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO
XUMHUYECKOT0 3JI€MEHTa MO0 (opMyJie COEIUHEHHUs, MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE, IPOBOAMTH
pacu€Tel [0 YpaBHEHUIO XUMUYECKON peaKny;

e co0I0/1aTh NpaBuIIa MOJIb30BAHUSA XUMHUECKOM OCY101 U 1a00paTOpHBIM 000pY/I0BaHUEM, a TAKKE
IpaBwiia 0OpaIlEeHUs C BELECTBAMHU B COOTBETCTBUHU C MHCTPYKILUSMHU IO BBIITOJHEHUIO JaOOPATOPHBIX
XMMHUYECKHX ONBITOB MO MOJYYEHHUIO M COOMPAHHIO ra3000pa3HBbIX BELIECTB (aMMHAaKa U YIIJIEKHUCIOTrO
rasa);

® TIPOBOJUTH PEAKIUH, TIOATBEPKAAIONINE KAUECTBEHHBIN COCTAB PA3JIMUHBIX BEIIECTB: PAaCIO3HABATb
OIBITHBIM MYTEM XJIOPU-, OpOMUI-, HOAM -, KapOOHaT-, pochaT-, CUIMKAT-, Cyab(haT-, THAPOKCHI-UOHBI,
KaTHUOHbl aMMOHHUSI M MOHBl H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

® [PUMEHATHh OCHOBHBIE OINEpAIMH MBICIUTEIbHOW NEATEIIbHOCTH — aHAJU3 U CHUHTE3, CPaBHEHMUE,
000011IeHIe, CUCTEMAaTU3allNIO0, BBISBIEHUE NMPUYUHHO-CIIEJCTBEHHBIX CBSI3€H — JJIi U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX peaKIuil, eCTeCTBEHHO-HAyYHbIe METO/Ibl M03HAHUsI — HAOII0IeHUE, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
Ne HaumeHnoBanue KosnnuyectBo | Conep:xxanmne o0y4eHust IIpoBepsiemble mnpeaMeTHbIe Ppe3yabTaTbl | ONEeHOYHbIN
n/n pa3iejioB M TeEM | 4acoB OCBOEHHSI OCHOBHOH o00pa3oBaTe/IbHON | MOAYJIb
y4eOHOro npeamera NPOrpaMMbl
Pa3nea 1. IleppoHayanbHble XUMHYECKHE NOHATHS
11 Xumust — BaxHas | S IIpenmer xumuu. Poiab XMMHM B JKU3HHU | PaCKpbIBaTh CMBICH OCHOBHBIX Xumuueckux | [Ipakruueckas
o0nacTb 4yejnoBeKa. XUMHS B CHUCTeME HayK. Tena M | HOHATUH: aToM, MOJIEKyla, XHMMHUYECKui | paboTa
€CTECTBO3HAHUSA u BemlecTBa. Pdusznueckue CBOICTBa BELIECTB. | AJIEMEHT, IPOCTOE  BELIECTBO,  CIIOXKHOE
IPAKTUYECKON ArperatHoe coctosiHue BemecTB. [loHsiTHE O | BELIECTBO, CMECh (omHOpOIHAs U
JeSITeIbHOCTH METOAAaX TMO3HaHWs B XUMUU. YuCTbIe | HEOAHOPOAHAS), BaJICHTHOCTb,
YyeJioBeKa BeulectBa M cMmecu. CrocoObl pas3jeneHus | OTHOCUTENbHAs aTOMHAas W MOJIEKYJIsIpHas
cMecei. XUMHUECKUI JKCHEPUMEHT: | Macca,  KOJMYECTBO  BEIECTBA,  MOJb,
JemoHcTpanyuu: 3HaKOMCTBO € XUMHUYECKOW | MOJISIpHAs Mmacca, MaccoBas J0JIst
HOCYJI0M, C IpaBUIaMU pabOThI B 1a00OpaTOpUu | XMMUYECKOTO  3JI€MEHTa B  COEAMHEHUH,
U InpuemMamMu oOpaiieHusi ¢ JabOopaTOpHBIM | MOJSIpDHBIH 00BEM, XHMMMYECKas peakuus,
oOopynoBanuem.  @Dusnueckue  CBOWCTBA | Kiaccu(UKaLUsA peaKImid: peakuuu
0o0pa3l0B  HEOPraHWYECKUX  BEIIECTB  — | COEAUHEHMS, PEAKIMH PA3JIOKEHUs, peaKLuu
METaJUIOB ¥ HEMETaJlJIOB. CriocoOblI | 3aMelleHHs], peakuu OOMEHa, »3K30- U
paszzeneHus cmecei (¢punpTpoBaHME, | DHIOTEPMUYECKHE  PEAKIUH,  TEIUIOBOU
BbIITapUBaHUE, TUCTUILIALMS, | 9GGEKT peakluu, pacTBOp, MaccoBasi IO
xpomarorpadus). JlabopaTopHble OMBITHL: | BemiecTBa (MPOIEHTHAs KOHIIGHTpAIus) B
N3yuenune u onucaHue (HU3NYECKHX CBOWCTB | pacTBOpE
00pasioB HEOPTraHUYECKHUX BEILIECTB.
N3yueHune crnocoboB paszzieneHus cmecei (c
nomouiplo Maruuta). IlpakTuueckue paboThI:
Ne 1. IlpaBuna paboTsl B J1abopaTopuu u
npuemMbl  oOpaimieHus ¢ JIabOpaTOpHBIM
obopynoBanuem. Ne 2. Pa3nenenne cmeceit (Ha
IpHUMepe OYUCTKH MTOBAPEHHOM COJIN)
1.2 Bemectsa u| 15 ATOMBI 1 MOJIEKYJIBI. XMUMUYECKHE DJIEMEHTHI. | MIUIIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX | KoHTponbHas
XUMHUYECKHE PEaKIUI CHUMBOJIBI XUMHYECKUX 31€MEHTOB. [IpocThle | XMMUUYECKUX TMOHATHH U TNpPUMEHSATh 3TH | paboTa

u CJIO’KHBIE BEILIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUYEHHE. Xumuyeckas
dbopmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX

AIIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENbHAsE AaTOMHasg Macca.
OtHOCHUTEIBHAS MOJIEKYJIsIpHast Mmacca.

MaccoBass A0l XHMHYECKOTO »JJIeMEHTa B

MOHSATUS TPU ONHCAHUM BEIIECTB MU HUX
MPEBPAIICHUH; HCIO0JIb30BATh XUMHUYECKYIO
CUMBOJIMKY JUISI  COCTaBJICHHS  (Hopmyn
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUN;
PacKpbIBaTh CMBICI 3aKOHOB COXPaHECHUS
MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHOI'O ~ YYE€HHUs, 3aKOHa




coennHenuy. KomndecTBo BemiecTBa. Mob.
Monsipnas macca. B3auMocCBs3b KOJIMYECTBA,
MacChl M YHCIA CTPYKTYPHBIX €IMHMI]
BEIIIECTBA. PacueTnl 10 dhopmynam
XUMHUYECKUX coeauHeHui. dusndueckue u
XUMHUYECKUE SABJICHUSA. XUMHUUECKasl PEaKIus 1
€e TMpPHU3HAKU. 3aKOH COXPAHEHHUS MAacChl

BEIIIECTB. Xumudaeckue ypaBHEHMUSL.
Krnaccudukanus XUMHYCCKHX peakiuit
(coemuHeHUs,  pa3lIOKECHHS,  3aMEIICHUS,
o0MeHa). XuMuuyeckui AKCIIEPUMEHT:
JlemoHcTpauu: dusznueckue CBOMCTBA
00pa3IioB  HEOPraHWYECKUX  BEHIECTB  —

METaJJIOB M HemeTauioB. OOpa3iibl BELIECTB
KOJIu4ecTBOM | Moib. Du3nUecKue SBICHUS
(mnaBieHHe BOCKa, TasHHE JIbJla, pacTUpaHHe
caxapa B CTYIKE, KUIEHHWE M KOHJICHCAIUS
BOJIbl). XUMHUYECKHE ABIIEHUS (TOPEHUE CBEUH,

IMPOKAJIMBAHUC MelIHOI71 IIPOBOJIOKH,
B3aMMO/JICUCTBUE COJBI MJIM MeJa C COJISIHON
KHCJIOTOM). Habnronenue MPU3HAKOB
NPOTEKAHHS XHUMHYECKHX peakuuii

(paznoxeHue caxapa, B3aMMOJIEHCTBHE CEpHOI
KHUCIIOTHI C XJIOpUJOM Oapusi, MOTy4yeHUE U
pasnoxenue ruapokcuaa wmeau (1) mnpm
HarpeBaHWM, B3aUMOJICWCTBHE JKele3a C
pactBopom comu  wmeau  (II).  OmnbIThl,
WJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHSI MACChI.
JlaGopatopubie ombiThl: Co3gaHue Mojaenen
MoNleKyn  (mapocTtepkHeBbx).  OmnucaHue
(UBUIECKUX CBOWCTB 00pasioB
HEOPraHWYECKUX BEIIECTB — METAJIOB U
HEMETAJIJIOB. HaGmronenne  usmveckux
(mnaBieHWe  BOCKA, TasHUE Jbla) U
XUMUYECKHX (TOpEHHE CBEYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKHK) siBJIeHHH. Habmonenue u
OTMCaHue MIPU3HAKOB MPOTEKAHUS
XUMUYECKUX  pEaKIUil  pa3HbIX  THUIIOB.
BrerunciieHusi: OTHOCUTEIIBHON MOJIEKYIISIPHOM

ABorajipo; omnpeaensTh BAJICHTHOCTh aTOMOB
JJIEMEHTOB B OMHApHBIX  COEQUHEHMSIX;
KJIACCU(UIIUPOBATH XUMUYECKUE peakiuH (110
YHCIIy ¥ COCTaBY YYaCTBYIOIIMX B pEaKIUH Be-
IIECTB, MO TEIIOBOMY 3(PQEKTY); BBIUUCIATH
OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO
MAacChI BEIIECTB;

BBIUMCIISITH MAacCOBYIO JOJI0 XHUMHYECKOIO
3JIeMeHTa TI0 (POpMYJIe COCTUHEHUS;
BBIUMCIISITH MAacCOBYIO JOJIO BeUIeCTBa B
pacTBope;

OPUMEHATh E€CTECTBEHHOHAYYHBIE METOJbI
MO3HAaHUA — HAONIOJEHWE, W3MEPEHUE,
MOJICTUPOBAaHUE, SKCIEPUMEHT (peanbHbId U
MBICJICHHBIN ).




Macchl BEIECTB, MOJSPHOM MAacChl, MaccChbl
BEIIECTB, MAacChl M KOJUYECTBAa BEILIECTBA,
MacCcOBOM JI0JIW XMMHUYECKOTO 3JIEMEHTA I10
dopMyne coequHEHHs; [0  YPaBHEHUSIM
XUMHUYECKHUX PEAKIMI: KOJIWYECTBA, MACChI
BEIIECTBA 110 U3BECTHOMY KOJIMYECTBY, MAcce
peareHTOB MM IPOAYKTOB PEAKIIUH.

Uroro no pazneny
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Pasznen 2. BaxHeiilue npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
2.1 Bo3nyx.  Kucnopon. | 6 Bo3nyx — cmech ra3oB. CocTtaB BO3/ayXa. | paCKpbhIBaTh CMBICT OCHOBHBIX XUMHUYECKUX | Tekyiee
[TonsiTre 06 okcugax Kucnopon — syneMeHT U IpOCTOE BEIIECTBO. | MOHATUN: OKCHUT, OLICHUBAHUE
HaxoxpeHnne  Kuciopoga B TPUPOJIE, | OMPEACIATh NPUHAMICIKHOCTh BEHIECTB K
duznueckue U XMMHUYECKHE  CBOICTBa | OmpeAenéHHOMY KIIAcCy COEIUWHEHUH 10

(peakuu ropenwusi). Oxcunbl. [Ipumenenue
kucnopoia. CriocoObl moydeHus: KUCIOpoaa B
nabopaTopuu u MPOMBIIIUICHHOCTH.
KpyroBopot kucnopoga B mpupone. O30H —
AUTIOTPONHAST ~ MOAW(UKAIUSA  KHCIOPOJA.
TeroBoit 3pdexT XUMUYEecKo peakiuwu,
TEPMOXMMHYECKHUE YpaBHEHHUS, DOK30- U
SHAOTEPMUYECKUE peakuu. TOoMIMBO: Yroib U
MEeTaH. 3arps3HEHHE BO3/AyXa, VYCHJICHHE
MapHUKOBOTO addekra, paspyllieHue
030HOBOTO CJIOSl. XUMHUYECKHIH SKCIIEPUMEHT:
Hemonctpauun: KauecTBeHHOE omnpeneneHue
CoJIepKaHus KHCJIOpO/Ia B BO3JIyX€
[Tonyuenue, cobupaHue, pacro3HaBaHHE U
H3y4deHue CBOMCTB Kkuciopona. Habmionenue
B3aUMOJICMCTBUSL BEUIECTB C KHUCIOPOJIOM H
YCJIOBHSI BO3HUKHOBEHUS M TPEKpalICHUS
ropeHust (moxkapa). JlabopaTOpPHBIA OMBIT:
O3HakoMyIeHHE C O0Opa3laMu OKCHIIOB H
omucaHue ux cBoicTB. [IpakTuueckas pabora:
No 3. Tlomydyenne m coOupaHue KHCIOPOJa,
W3y4EHUE €ro  CBOWCTB.  BpluucieHwus:
MOJIEKYJIIPHON MacChl KUCJIOPOJa U 030HA Ha
OCHOBaHUM AaTOMHOM MacChl XHWMHYECKOIO
AJIEMEHTa; KOJIMYECTBA, MAacCChl BEIIECTBA IO
YpaBHEHUSM XUMHYECKHUX PEaKIii

hopmyam




2.2

Bonopoa. Ilonstue o
KHCJIOTax M COJISX

Bonopoa — sieMeHT M MpPOCTOE BELIECTBO.
Haxoxnaenue  Bomopoma B MIpHPOJE,
dusnyeckue U = XUMUYECKHE  CBOICTBa,
PUMEHEHHE, croco0bl noiayueHus. Kucnorsl
u coyit. MousipHbIid 00beM razoB. PacueTsl mo
XUMHUYECKUM  ypaBHEHUSAM.  XHUMHUYECKUUN
skcniepuMent: Jlemouctpanuu: Ilomydenue,
coOupaHue ¥ paclo3HaBaHUWE BOJOPOJA.
B3anmoneiictBue Bomopoaa ¢ OKCUAOM MEAU
(IT). JlaGopaTopHbIii omnbIT: B3aumoneiicTBue
KHUCIIOT ¢ Metayuiamu. [Ipaktuueckas pabora:
Ne 4. Tlonydyenue u cobupaHue BOIOPOAA,
U3YyYEHHUE ero cBoicTB. Boruncinenus: o0bema,
KOJIMYECTBA BEILIECTBA r'a3a [0 €ro U3BECTHOMY
KOJIMYECTBY BEIECTBA WM 00beMy; 00BEMOB
ra3oB IO YPaBHEHHUIO DPEAKIMM Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIIICHH ra30B

paCKpbIBaTh CMBICII OCHOBHBLIX XHWMHYCCKHUX
MOHATUM: KHUCIIOTA, COJIb;

OoNpCACIIATh IPUHAICKHOCTb BCIICCTB K
onpeneaEHHOMY KJIACCy COCIWHEHHHA I10

hopmyam

IIpakTueckas
paborta

2.3

Bona. PactBopHI.
ITonsarue 00
OCHOBAaHHUIX

dusznyeckue cBoiicTBa BoAbl. Boma kak
pacTBOpUTEIIb. XMMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. PactBopbl. Posb pacTBOpoB B
MpUpPOAE U B KU3HU 4YesnoBeka. Kpyrosoport
BOJbl B NIpHUpPOAE. 3arps3HEHUE NPUPOIHBIX
Boj. OxpaHa W OYHMCTKA MPHUPOJIHBIX BOJI.
HachplienHble M HEHACBIIIEHHBIE PACTBOPHI.
PactBopuMocTs BemecTB B Bojae. MaccoBas
JIOJIsl BEUIeCcTBa B pacTBOpe. XHUMHYECKHUI
JKCIepUMEHT: JleMoHcTpanmu: PacTBOpeHue
BEIIECTB C PA3JIMYHOM PaCTBOPUMOCTEHIO.
B3aumopneiictBue  Bombl  C  METaJUIaMH
(matpmem u  KkameiueMm). MccrnemoBaHwue
pPacTBOPOB KHCJOT M IIEJIIOYEN C MOMOIIBIO
WHJIUKaTOPOB. JlaboparopHbie OTIBITHI
HccnenoBanne ocoOeHHOCTEH pacTBOPEHHS
BEIIECTB C PA3JIMYHOM PaCTBOPUMOCTEHIO.
[IpuroroBnenue pacTBOPOB C OMNPEIEIECHHON
MacCOBOM J0JIed PacTBOPEHHOI'O BEIIECTBA.
[TpakTnueckast padora Ne 5. IlpuroroBnenue
pPacTBOPOB C OIPENEICHHON MAacCOBOU JOJEH
pPaCTBOPEHHOr0 BEIIECTBA. BBIYMCICHUS: C

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX
MMOHSTHI: OCHOBaHHE,

ONpeNeNATh IMPUHAICKHOCTh BEUIECTB K
ONpeACIEHHOMY KJIacCy COEOUHEHUH I10

bopmynam

[TpakTryeckas
pabora.
KonTtponbHas
pabora




HUCIIOJIB30BAHUEM IIOHATUA <«MaACCOBadA OOJIA
BEIIECTBA B PACTBOPE»

2.4

OcHOBHBIE KJIaCChI
HEOPTraHUYECKHUX
COCTUHEHUN

11

Knaccudukamms
COCIUHEHUN.

HEOPraHUYECKUX
Oxcunpl.  Knaccudukanums
OKCHJOB:  cosieoOpasyrone  (OCHOBHBIE,
KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoJieoOpa3yromue. HomeHkinarypa okCHuIoB.
@u3nyeckue U XUMUYECKHME  CBOMCTBA
okcuaoB. [lomyuenune oxcuaoB. OCHOBaHMS.
Knaccudukanus ocCHOBaHUM: WIeNOYd U
HepacTBOpUMbIe OcHOBaHMs. Homenkmarypa
OCHOBaHUH. @DPuU3NYECKME U XHUMHYECKHE
CBOMCTBA OCHOBaHUM. [lonyyenne ocCHOBaHUM.
Kucnotsl. Kinaccudukanus KHUCJIOT.
Homenknarypa kucnor. @Dusumueckue u
XUMHUYECKUE CBOMCTBA KHUCIIOT. Pan
aktuBHoctn  MetasmioB  H.H.  bekerosa.
[Tonyyenue xucnor. Conu. Homenkmarypa
coneil. duznueckne U XMMUYECKUE CBOMCTBA
conei. Ilonmyuenue coneil. I'eHernueckas
CBSI3b MEXKIy KJaccaMU HEOPTraHUYECKUX
coeqMHEHUN. XUMHUYECKUH DKCIEPUMEHT:
Hemonctpamuu: OOpa3ibl HEOPTraHUYECKUX
BEIIECTB  PA3NMYHBIX  KJIAaccoB.  OMBbITHI,
WUTIOCTPUPYIONIME XHUMHUYECKHE CBOWCTBA
KJIacCOB HEOPraHUYECKHUX BEILECTB.
JlaGopaTtopHbie ONBITHI Ornpenenenue
pPacTBOPOB KHUCJOT M IIEJIOYEH C MOMOILBIO
WHIUKATOpOB. [3ydeHune B3auMMOIEHCTBUS
KHUCIIOT c MeTaJIaMH, peakuuit
HeWTpanu3anud. B3aummopeiicTBue pacTtBopa
cepHoit kucinotel ¢ okcuaom wmemu (ID).
[Tomydyenue  HEpacCTBOPHMBIX  OCHOBAHUM.
BolTecHeHne opHOrO MeTamia JpYyruM U3
pactBopa conu. [Ipaktuueckas pabora Ne 6.
Pelenne skcnepuMeHTaNbHBIX 33/1a4 110 TEME
«Baxneimmue  KiaacChl ~ HEOPraHWYECKHX
COeIMHEHUI». BbIUMCIIeHus: 0 ypaBHEHUAM
XUMHYECKON PEaKITM: KOJMYECTBA BEIIECTRA,

KJIaccu(pUIUpOBaTh HEOPTraHUYeCKUe
BEIIIECTBA;
XapaKTepU30BaTh (omMCHIBATD) oOmue

XMMHYECKHE CBOMICTBA BCIICCTB PA3JIMYHBIX
KJIaCCOB, IMOATBCPKAAA OIMKMCAHUEC ITPpUMEPaMU

MOJIEKYJIPHBIX yYpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLU;
IIPOTHO3MPOBAaTh  CBOMCTBA  BEILIECTB B

3aBUCHUMOCTH OT HUX Kau€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH  NPOTEKAaHUs]  XUMHYECKUX
IPEBPALEHUN B Pa3IMUHBIX YCIOBUSIX;
ClIeZIOBaTh IIpaBUIIaM MI0JIb30BaHUS
XUMHUYECKOM TOoCcylo U J1abopaTOpPHBIM
o0opylnoBaHMEM, a  TaKke  IpaBUIaM
oOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU o BBITIOJIHEHHIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IIO
HOJYYEHUI0O U COOMpaHMI0 TIa3000pa3HbIX
BEII[ECTB (Bomopoma wu KHCIIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHON
MacCOBOM J10JI€l PacTBOPEHHOIO BEIECTBA,
IUIAHUPOBaTh M IPOBOJUTH XHMHUYECKHE
SKCIIEPUMEHTHI 10 PacTIO3HaBAHUIO PACTBOPOB
IIEJI0YEN U KUCIIOT C MIOMOIIBI0 HHIUKAaTOPOB
(makmyc, ¢denondTarenH, METUIOPAHXK U
Apyrue);

MPOBOJAUTH  PAacy€Thl IO
XUMHUYECKON peaKkIuu

YPaBHEHUIO

[IpakTnueckas
pabora.
KonTponbHas
pabora




00beMa, Macchl MO HM3BECTHOMY KOJHYECTBY
BEIIECTBA, O0BEMY, Macce pEareHTOB WU
IIPOJYKTOB PEAKIUU.

Uroro no pazneny

30

Paznen 3. llepuogunueckuii 3axkon u Ilepuoanyeckasi cucrema xumudeckux 3jeMeHToB [I. U. MengeneeBa. CTtpoeHue aToMoB. XMMUYECKAsA CBS3b.

OKHCIANTEIbHO-BOCCTAHOBHUTEIbHBIE PCaAKIUHU

3.1 [Tepunonnueckuit
3aKOH u
[lepuoanueckas
CHCTEMa XHMUYCCKHX
snmementos  J. W
Menpaeneena.

Crpoenue atoma

7

[TepBbie MOTIBITKU KJ1accU(pUKaluu
XUMUYECKUX 3yieMeHTOB. [loHaTue o rpymnmax

CXOJHBIX 3JIEMEHTOB (memouHbIe i
MICIIOYHO3EMENIbHBIC ~ METAJIBI, TI'aJOI'CHEL,
WHEPTHBIE  Ta3bl). OJEMEHTHI, KOTOpbIE
o0Opa3yroT am(pOoTepHBIC OKCH/JIBI "
TUJPOKCHU/IBI. [Tepuoanueckuit 3aKOH.
[lepuonnueckas cucTeMa XHUMHUYECKHX
3JIEMEHTOB J.. Menneneena.
Kopotkonepuognass #  JJIMHHONIEPUOIHAS
dhopmbl [Tepuoanueckoit CHCTEMBI

xumuueckux sneMmeHntoB J[.M. Menneneena.
[lepuonbl u rpynnbel. PU3HYECKUH CMBICT
IIOPSIAKOBOTO HOMEpPA, HOMEPOB IIEpUoAa H
rpynimsl anemeHTa. Ctpoenue aromoB. CocTas
aTOMHBIX  sigep. M3oTombl.  DNEKTPOHBI.
CrpoeHHe 3JIEeKTPOHHBIX O000J0YEeK aTOMOB
nepBblx 20  XMMHUYECKMX  DJIEMEHTOB
ITepnoauueckout cucremsl .M. Menneneesa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa I10
ero nosioxkeHuto B Ilepuonnueckor cucreme
JAN. Menneneesa. 3aKOHOMEPHOCTH
U3MEHEHHUs pajuyca aToOMOB XMMHMUYECKHUX
AJIEMEHTOB, METaNTNYECKIX u
HEMETAJUIMYECKUX CBOICTB IO rpynmam u
nepuojaM. 3Hadenue [leproauueckoro 3akoHa
n Ilepmogmyeckold cHCTEMBl XMMHUYECKHX
AIIEMEHTOB JJIsl Pa3BUTUSI HAYKU U MPAKTHKU.
JA.N. MenneneeB — ydeHbId U TIPaKIAHUH.
XUMHYECKUN 3KCHEPUMEHT: JleMoHcTpanuu:
B3aumopneicTBue  TIMApPOKCHAAa LMHKa C
pacTBOpaMHu KHCIIOT " HIeJI0YeH.
MojenpoBaHUe CTPOEHHS MOJIEKYN IIpU

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX
MOHATUM: SIAPO aTOMa, DJIEKTPOHHBIM CIION
aToMa, aTOMHas OpOMTalb, PAAMYC aTroma,
XUMHYECKas CBSA3b, MOJSIPHAS U HEMOJspHas
KOBaJICHTHas! CBSI3b,
ANEKTPOOTPHULIATEILHOCTh, HOHHAsl  CBS3b,
WOH, KaTUOH, aHUOH, CTEIIEHb OKUCIICHHUS;
KJIaCCU(PUIMPOBATh XUMUYECKUE IJIEMEHTBI;
OINUCBIBaTh M XapaKTepU30BaTh TAOIMYHYIO

hopmy [Tepuoamaeckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: Pa3iINyaTh MOHATHS
«rnaBHasi noarpynna (A - rpymnma)» u
«obounas moarpynna (b - rpynma)y,

«MaJibie» U «OOJBIINE) IEPUO/IBI;
packpeiBaTh cMbica [lepuoguyeckoro 3akoHa
JN. Meneneena: JIEMOHCTPHUPOBATh
NOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH
CBOI\/'ICTB XUMHWYCCKUX DJDJIEMCHTOB OT UX
nosioxeHus B [lepuoanueckoii cucreme;
COOTHOCUTH 0003HAUYEHUsI, KOTOPhIE UMEIOTCS
B Tabmune  «llepuommueckas  cucrema
xumudeckux aneMenToB /.M. MenaeneeBay ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOECHUS
ATOMOB XUMHUYCCKUX DJJICMCHTOB (COCTaB nu
3apsn sApa, OOINee YHUCIO DIIEKTPOHOB H
pacrpeiesieHue UxX Mo JEKTPOHHBIM CIIOSIM)

TemaTnueckoe
OLICHUBAHUE




MNoMOIIH PUCYHKOB, MOI[GJIGIZ, 9JICKTPOHHLIX U

CTPYKTYPHBIX dbopmy. Tabmumia
«[lepuonuyeckass  cucTeMa  XHUMHYECKUX
3JIEMEHTOB J.N. Meunneneesay.

Jlaboparopubie ombIThl  O3HAKOMIICHHE C
o0pa3liaMu METaJUIOB U HEMETAJUIOB

3.2 Xumuueckass  CBs3b. | 8 Xumnueckas cBs3b. KoBaneHTHast (MoJyisipHas U | ONpeAessITh CTENeHb OKUCIIEHUS JIeMEHTOB B | MiTorosoe
OxucnauTenpHo- HEnoJIsIpHast) CBSI3b. | OMHAPHBIX COCTUHEHMSX; OLICHUBAaHUE
BOCCTaHOBUTEJILHBIE DIEeKTPOOTPULIATEIIBHOCTD XMMHMYECKHX | ONPEACIATh  BHJ ~ XMMHYECKOM  CBS3U
peakuuu snemMeHTOB.  HonHas  cBsa3p.  CreneHsb | (KOBaJEHTHAs U HOHHAs)

OKHCJICHHUS. OKHCAUTENBHO- | B HEOPraHMYECKUX COETUHEHUSX
BOCCTAaHOBUTENbHbIE peakuuu. IIponeccsl
OKHCJIEHUS U BOoccTaHOBJIeHUS. OKUCIUTENN U
BOCCTAHOBUTEJIN. XUMUYECKUI IKCIIEPUMEHT:
U3y4eHHE O00pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aWMOJEHUCTBHE THUIPOKCHIA
IIMHKAa C pacTBOpaMU KHUCIOT U IIeJIoueH,
IIPOBEJEHUE  OMBITOB, HWLIIOCTPUPYIOIIUX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu pPas3oKEeHMs,
COCTMHCHHUS).

XUMHUYECKU dKCIIEPUMEHT: JleMOHCTpaluu:
OnsIThI, WUTIOCTPUPYIOIINE MIPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN
(ropeHue, peakliuy pas3oKeHUsl, COETUHEHUS)

Wtoro no paneny 15

PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO | 68

YACOB I10 ITPOTPAMME
9 KVIACC

Ne HanmeHnoBanue Koanuyecr | Conep:kanue 00yueHust IIpoBepsiemble  mpeamMeTHble  pe3yabTarbl | O EeHOYHBIH

n/n pasaesioB " TeM | BO 4aCOB OCBOCHUS OCHOBHOM o0pa3oBaTe/IbHON | MOAYJIb
Y4eOHOro nmpeaMera MPOrpamMMel

Paszpnen 1. BemecTBo 1 XuMHYeCKHE peaKIuH
ToBTopenHe " Ilepuognueckuit  3akoH. llepnonnueckas PacKpblBaTb  CMbICT OCHOBHBIX ~XHMHYECKHX KonTponbHas

N cuctemMa XUMHYecKux dnemeHToB [[.W. | moHsTHIA: pacTBop, AJIEKTPOJIUTHI, | paboTa

11 yriyonenne SHAHIH | g Menpeneesa. Crpoenue aTOMOB. | HERJIEKTPOJIUTHI, ANEKTPOIUTUYECKAS

E;Egzlébiﬁaccap%ﬂenms 3aKOHOMEPHOCTH B W3MEHEHMHM CBOWCTB | IUCCOLIMALIMSA, pEaKlIWd HOHHOTO OOMEHa,
XMMHMUYECKUX JJIEMEHTOB IEPBBIX TpEX | KaTaausarop, XUMHYECKOE paBHOBECHE,




MEPUOJIOB, Kallus, KalbLUs U UX COEAUHEHUHN
B COOTBETCTBHUH C IIOJIOKEHHEM 3JISMEHTOB B
[lepuonnueckoil cucreMe U CTPOCHHEM HX
aroMoB.  CTpoeHue  BeHIeCTBA:  BHJIbI
XUMHUYECKOH CBSI3U. THUIIBI KPUCTAIUIMYECKUX
pEeLIeTOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUMA KPUCTAJUIMYECKON peIIeTKHU U BHJA
XUMU4YecKkord cBsa3u. Knaccubpukamus u
HOMEHKJIaTypa HEOPraHUYEeCKUX BEIIECTB.
Xumudgeckue CBOMCTBaA BEIIIECTB,
OTHOCSIIIUXCA K  pa3JIMYHbIM  KJlaccam
HEOPraHWYECKUX COCIMHCHUM, TeHEeTHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.
XUMHUYECKUN SKCIIEPUMEHT: JleMOHCTpaIuu:
03HAKOMJICHHE c MOJEISIMHA
KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUECKUX
BEIIICCTB — METAJUIOB M HEMETAIUIOB (rpadura
M ajiMasza), CJIOXHBIX BEIIECTB (XJOpHIa
HaTpus)

oOpatumMble U HeEOOpaTHMbIE  PEaKIIMH,
OKHCIIUTEIIHO-BOCCTAHOBUTEIBHBIE  PEAKIUH,
OKHCITUTENb, BOCCTAHOBUTENb, OKHCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTb,
XMUMUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
MeTaIMYecKas), KpUCTAUIMYecKas pemeTka,
CIUIaBBI, CKOPOCTh XUMHUYECKOW PeaKIInu

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHUX PEaKIIHid

Knaccudukanuss XUMHUECKHX PEaKIMA 110
Pa3IMYHBIM MpU3HAKaM (110 YHCIIY U COCTaBYy
YYACTBYIOIIMX B PEAKUUU BEIIECTB, IO
TeroBoMy  3hdexTy, 1Mo  U3MEHEHHIO
CTETeHe!n OKHCJICHHS XUMHYECKHUX
AJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYaCTHUIO
Karajau3aTopa). JK30 U SHIOTEPMHUECKHE
peaKin, TEPMOXUMHUYECKHUE YpaBHEHUSI.
[ToHsiTHE O CKOPOCTH XMMHUYECKON pEaAKIUU.
[TonsitTue 06 0OpaTUMBIX W HEOOPATHMBIX
xuMudeckux — peakuusix.  Ilonstue o
TOMOTEHHBIX M TETEPOTCHHBIX pEaKIHIX.
Ilonstue o  karamuze. IlomsaTtue o
XHUMUYECKOM pPaBHOBECHH. dakTophl,
BIMSAIONIME HA CKOPOCTh  XUMHUYECKOU
peaKknMy H  TOJOKEHHE  XUMHUYECKOTO
paBHOBECHS. OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIC PEAKIINH, DIICKTPOHHBIN
0alaHC OKHCIHUTEIbHO-BOCCTAHOBHTEILHOM
peaKIuu. CocraBiienue ypaBHEHUH

WUIIOCTPUPOBAaTh  B3aUMOCBSI3b  OCHOBHBIX
XUMHYECKUX TTOHATHH 1 IMPHUMCHATH OTU ITOHATUSA
IIPU ONMCAHWM BEILECTB U UX MIPEBPALCHU;
packpeIBaThH CYII{HOCTB OKHCIIUTEIILHO-
BOCCTAHOBUTEJIBHBIX  pEaKkLHUil  IOCPEACTBOM
COCTaBJICHUSI  DJEKTPOHHOrO OajaHca 3THX
peaxuuii;

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON
peaxkuuun

Tekyiee
OIlcHUBaHHE




OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX
peaknmii ¢  WCIOJBb30BAaHMEM  METOJa
ANIEKTPOHHOTO  Oaymanca.  XUMHYECKUU
IKCHEPUMEHT: JleMOHCTpanuu:
HccnemoBanne  3aBUCUMOCTH  CKOPOCTH
XUMHYECKOW pEeakIuu OT BO3JCHCTBUSA
pa3IMYHBIX (baxTopoB. OmnbITHI,
WLTIOCTPUPYIOIINE TPUMEPBI OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX  peakiuii  (ropeHue,
peakinuu pasioKeHus, COCIMHECHUS ).
Brruncienus:

KOJIMYECTBA BEIIECTBAa, 00bEMa M MAacChl
pPEareHTOB WJIM MPOAYKTOB 10 YPaBHEHUSIM
XUMHUYECKHX PEaKIUii

1.3

DNEeKTPONIUTHYECKast
JUCCOLALUS.
XHWMHYECKHUE PEAKIUHU B
pacTBopax

Teopusi IEKTPOJUTHUUECKON TUCCOLMAIUU.
DJIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTuoHsl,
aHUOHBI. MexaHn3M JUCCOLMAIIH BEIIIECTB C
pPa3IMYHBIMU BHUJIAMU XUMHUYECKOM CBSI3U.
Crenenpb agucconnanuu. CUIBHBIE U ClIa0bIe
ANEKTPOJUTHI. Peaknuu wmoHHOro oOMeHa.
VYcioBus NpOTEKaHUs pPeaKUUii HOHHOTO
oOMeHa, TMOJHBIE M COKpallleHHbIE HOHHBIC
ypaBHeHus1 peakuuidl. CBOMCTBAa KHCIOT,
OCHOBAaHMH M COJIEW B CBETE NPEACTABICHUI
00  DJIGKTPOJIUTHUYECKON  JTUCCOIMAIIUU.
KauectBennsbie peakiuu Ha noHbI. [loHsATHE O

TUZIPOIIA3E coJiei. XUMUYECKUI
DKCIEPUMEHT: JlemoHcTpanuu:
Hccnenoanue 3JIEKTPOIPOBOJHOCTH

pacTBOPOB BEILLECTB, NIPOLIECCA TUCCOLUALINH
KHCJIOT, IIeJoued W cojell  (BO3MOXKHO
MCII0JIb30BaHUE BHUIeOMaTepuasioB). ONBITHI,
WJUTFOCTPUPYIOIME MPU3HAKK IPOTEKaHUs
peakiuii MOHHOTO oOMeHa (oOpa3oBaHHe
ocaJka, BblIeNIEeHHWE Ta3a, o0pa3oBaHUE
BoAbl). Pacno3sHaBaHue HEOpraHMYECKHX
BEIIECTB C TOMOIIBIO  Kad4eCTBEHHBIX
peakuuii Ha HOHBIL. JlabopaTOpHBIN OMBIT:
W3ydyeHre nmpu3HAKOB MPOTEKaHUsS peakluu

COCTaBJISATh YPAaBHEHHUS JICKTPOIUTHICCKOM JTHC-
COIMAIIMK KHCJIOT, IIEJIOYEH M COJIEH, IOJHbBIE
Y COKpalI¢HHBIC YPAaBHCHHS DPEAKIMA WOHHOTO
obMeHa

[IpakTruecka
s padora.
KoHntposbHas
pabora




MOHHOTO 0OMEHa B pacTBOpax dJIEKTPOIUTOB
(c obpazoBaHMEM OcCajKa, BbIICICHUEM T'a3a,
00pa3zoBaHHEM BOJIbI). [IpakTuueckas
pabora: Ne 1. Pemenue sxcrepuMeHTaIbHBIX

3a7ady = 10 TeMme.  Bpluucnenus: 1o
YPaBHEHUSM XMMHUUYECKHUX PEaKLUi
Hroro no pazueny 17
Pa3nes 2. HemeTassibl M X COeIMHEHHS
Ob6mas XapaKTEepUCTHKA raJIOTeHOB. | XapaKTepH30BaTh (OMUCHIBATH) o0mmuMe u crenu- | [Ipaktuuecka
Ocobennoctu CTPOCHUS aTOMOB, | (JMYECKUE XHMMHYECKHE CBOMCTBAa TPOCTHIX | 5 paborta.
XapaKkTepHble CTeNeHU OKUcaeHusa. CTpPOCHHE | U CIIOKHBIX BEIIECTB, IMOATBEPKAas onucanue | TemaTuyecko
U (pU3MYECKUE CBOMCTBA MPOCTHIX BELIECTB — | IPUMEPAMU  MOJIEKYJISIPHBIX M HOHHBIX | €
raJloreHoB. XHMMHWYECKHME CBOMCTBA HA | ypaBHEHUU COOTBETCTBYIOLUIMX XHWMHMUYECKHX | OLICHUBAHUE.
npuMepe  xJjopa  (B3aUMOJCKHCTBHE  C | pEaKIIHii;
MeTaJlJlaMH, HEMeTaJUlaMH, IleJo4YaMH). | IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCH-
X10pOBOJOPOI. Comnsinast KHMCJIOTa, | MOCTU OT MX CTPOEHHS, BO3MOXHOCTU IIPOTEKa-
XUMUYECKUE CBOMCTBA, MOJIyYEHUE, | HUSI XUMUYECKUX IPEBpPAlICHUN B Pa3IWYHBIX
IIPUMEHEHUE. [HencrtBue XJopa U | YCIIOBUSIX;
XJIOPOBOJIOPOJA HA OPraHu3M 4YeJIOBEKa. | COCTaBIATh YPaBHEHUS pPEeaKLUi, MOATBEPKIAL0-
OO01as XxapakTepucTHKa Baxneiiimne XJopuapl U UX HAaXOXACHHWE B | IUX CYLIECTBOBAHME TI'€HETHMYECKOH  CBS3U
21 XMMHYECKUX SEMEHTOB |, npupoje.  XUMHUYECKUH  SKCHEPUMEHT: | MEXK]Yy BEIIECTBAMHU Pa3IUYHbIX KJIACCOB
VIHA-rpynmsl. Hemonctpammu:  OmbITB,  OTpa)karolue
I"anmorensl ¢usnyeckue M XUMHMYECKHE  CBOICTBa
TaJIOTEHOB M HX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB).
O3nakomieHue ¢ oOpa3laMu XJIOPUJIOB
(ramoreHun10B). JJaGopaTOpHBIN OIBIT:
N3yueHne CBOWCTB COJITHOM  KHCIIOTHI.
IIpoBeneHnEe KadyeCTBEHHBIX peakUui Ha
xaopua-uonbl. [lpaktuyeckas padora No 2:
ITosyueHne ConsTHOM KHUCIIOTHI, U3yUEHHUE €€
CBOMCTB. Bpluucnenusi: 1o ypaBHEHUSIM
XUMHUYECKUX DPEaKIHUi, €clau OJuH U3
pEeareHToB JIaH B U30BITKE
O6i1as xapaxTepHcTHKa OOmast xapakTepucTuka 3yeMeHTOB VIA- | xapakTepu30BaTh (OIHMCHIBATH) vo6nme u cnenu- | TemaTtuuecko
rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, | UUECKHE XWMHUYECKHE CBOMCTBA MPOCTHIX | €
2.2 XUMITICCRIX SACMCHTOB | g XapaKTepHbIE CTENEHN OKUCIIeHUs. CTPOEHHE | U CIOXKHBIX BEIIECTB, IOJATBEP)KJIasi ONMCAHUE | OLICHUBAHHUE.

VIA-rpynnet. Cepa u eé
COEIMHEHUS

U (u3HYECKre CBOICTBA MPOCTHIX BELIECTB —
KHCIIOpOJla M Cepbl.  AJUIOTPONHBIE

IIpUMEpamMH  MOJIEKYJISIPHBIX M HOHHBIX




MOIUGUKAIIMK  KHCIOpPOAa U CEphl.
Xumuueckue cBorcTBa cepbl. CepoBOI0OpPO/I,
CcTpoeHue, (Qu3nyeckue W  XUMHYECKHE
cBoicTBa. OKCUABI CEPhI KaK NPEICTaBUTENN
KHUCIIOTHBIX OKculoB. CepHas KuUCIOTa,
dusznueckue W XUMHYECKHE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT U
crenuduueckue). XUMHUYECKHE PEaKIUH,
JeKalMe B  OCHOBE  IPOMBIIIIEHHOTO
crnocoba TMOJIy4eHHUS CEpPHOM  KUCIOTHI.
ITpumenenne. Coau CEpHOM  KUCIOTHI,
KaueCTBEHHasl peakius Ha cyib(ar-uoH.
HaxoxneHue ceppl M €€ COEOUHEHHH B
MIPUPOJIE. XUMHUECKOE 3arpsi3HEHUE
OKPYXKAaIOIIe Cpelbl COCAUHEHUSIMH CEpbI
(KUCIIOTHBIC NOK]IU, 3arPSI3HEHUE BO3/AyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS.
XUMHUYECKUH HKCIIEpUMEHT: [leMoHCcTpanyu:
O3zHakomiieHHe ¢ oOpa3laMu cepbl U €€
COCTMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BHUsIeomaTeprasioB). Habmonenue mporecca
oOyriMBaHUs  caxapa TOJ  JeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
JlaGopaTOopHbIE OMBITHI:

N3yuenue XUMHAYECKUX CBOWCTB
pa30aBIeHHOM CEepHOU KHUCJIOTBL.
[IpoBeneHne KayeCTBEHHOW peaklMd Ha
cyib(ar-uoOH U HaOIIOJEHHE IpH3HaKa ee
IPOTEKAHUS

ypaBHeHI/Iﬁ COOTBGTCTBYIOIJ_II/IX XUMHNYCCKUX
peaKuuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCH-
MOCTH OT MX CTPOCHHS, BO3MOXKHOCTH IMPOTEKa-
HU XMMHUYECKUX IPEBPAIICHUM B Pa3IM4HBIX
YCIIOBHSIX;

COCTaBJIATh YPAaBHEHUS PEAKLIUI, TOATBEPKAALO-
IUX CYIIECTBOBAHHWE T'€HETUYCCKON  CBS3HU
Me>1<)1y B€IICCTBaAMU paBJII/I‘IHBIX KJIaCCOB

2.3

OO1m1ast XxapakTepuCcTUKa
XUMHUYECKUX 3JIEMEHTOB
VA-rpynmsl. A3or,
dhocdop " Hx
COEIUHEHUS

OOmast xapakTepuCTHUKa 3JEMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHW OKUCIEHHUA. A30T,
pacnpocTpaHeHHe B pUpoae, Gusndeckue u
XuMHueckue cpoiictBa. Kpyrosopot a3ora B
npuposne. AMMHAK, €ro (QuU3MYeckue u
XUMHUYECKHE  CBOICTBAa, IOJIY4EHHE U
IIPUMEHEHHE. Conu aMMOHHUS, ux
¢u3mueckue W XMMHUYECKHE CBOMCTBA,
npuMmeHenne. KadecTBeHHass peakuus Ha

XapaKTepu30BaTh (ONMUCHIBATh) OOLIME U CHEIH-
¢uyeckne XHMMHUYECKHE CBOMICTBa MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkKAAs ONMCAHUE
[IpuMepaMu MOJIEKYJISIPHBIX A HOHHBIX
YPAaBHEHUN  COOTBETCTBYIOIIMX  XUMHUYECKHUX
peaKkumii;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHU-
MOCTHU OT HUX CTPOCHHUSA, BO3SMOXHOCTH IMPOTCKA-
HUs XMMHUYECKUX IPEBpALICHUN B Pa3IUYHBIX
YCIOBUSIX,

IIpakTuecka
s paboTa.




WOHBl aMMOHHUA. A30THas KHUCIOTa, €€
nosiyueHue, (GusMueckue U XUMHUYECKHE
CcBoOicTBa (00IIME KaK MpeACTaBUTENS Kilacca
KHUCTOT U crienuduyeckue). Mcnonp3oBanue
HUTPATOB M COJIEH aMMOHHUS B KadecTBe
MUHEpAIbHBIX  yAOOpeHUH. XHUMHYECKOE
3arpsi3HEHUE OKpY>Karomien cpenbl
COCITMHEHUSIMU a30Ta (KUCJIOTHBIC O,
3arpsi3HEHUE BO3/yXa, IMOYBHI U BOJOEMOB).
dochop, amroTpornHble  MOAUPUKAIIUN
dochopa, ¢uzmUecKHe W XHUMHYCCKUE
coiictBa. Oxcup pocdopa (V) u pochopuas

KHACJIOTa, (PU3HUYECKHE W  XUMHUYCCKHUEC
CBOWMCTBa, moiyveHue. Vcmosabp3oBaHue
docharoB B  KaueCcTBE  MHUHEPATBHBIX

ynoOpeHuil. XHUMHUYECKUH OSKCIIEPUMEHT:
JlemoHCTpauu:
O3znakomiieHue ¢ (PU3MUECKUMU CBOWCTBAMU

azota, Qochopa © WX COCAMHCHHU
(BO3MOXHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB). O3HakoMJIeHHE €
oOpa3maMu  a30THBIX M (QochOpHBIX
yI00peHUil. [Tonyuenue, cobupanue,
pacrio3HaBaHME€ W H3yY€HHE  CBOMCTB
aMMHaKa. B3anmopeiicteue
KOHIIGHTPUPOBAHHON a30THOM KHUCIOTHI C
MEeJbI0 (BO3MOXKHO UCTIOJIb30BaHUE

BUjeomMarepuaoB). JJabopaTopHbie OIBITHI:
IIpoBeneHNE KAUECTBEHHBIX PEAKLIUNA Ha HOH
aMMOHUS U (Qocdar-MoH, U U3yUEHHE
MIPU3HAKOB WX MpoTekaHusa. [IpakTudeckas
pabota Ne 3: [TonyueHne aMmMuaKa, U3y4eHue
€ro CBOMCTB. BbIunCIEeHUA: O ypaBHEHUSIM
XUMHUYECKHUX PEaKIIUN

COCTaBJIATh YPAaBHEHUS PEAKLIU, TOATBEPKAALO0-
OMX CYIIECTBOBAHHWE T'€HETUYECKOM CBA3MU
MEK/1y BEIIECTBAMM PA3JIMYHBIX KJIACCOB

2.4

OO6m1ast XapaKTEePUCTHKA
XUMHUYECKUX JIEMEHTOB
IVA-rpynnel. Yrinepon
U KpeMHMH M HUX
COEJTMHEHUS

OOmas xapaktepucTtuka 3JeMeHTOB [VA-
rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIC CTETICHNU OKHUCICHHS. YTIIEepOo/,
AITOTPOITHBIE Mo (pUKAIIHH,
pacrpocTpaHeHHE B IPUPOJIe, GU3UICCKHE H

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICIH-
dbudyeckne XHUMHUYECKHE CBOMCTBA MPOCTBIX
Y CJIOKHBIX BEIIECTB, TOJTBEPXkAasi OIHMCAHUE
npuMepamMu  MOJEKYISPHBIX M HOHHBIX

[IpakTnuecka
g pabora.
KoHntponbHas
pabota




XUMHUYECKHE CBOWCTBA. AncopOumst.
Kpyrosopot yriepona B npupoje. OKCHbl
yriepona, ux (u3nyYecKkue W XUMHUYECKHe
CBOIICTBa, AEWMCTBHE Ha >KUBbIE OPraHU3MBI,
MOJyYeHHUE M NpPUMEHEHHE. DKOJOTHYECKUEe
po0JieMbl, CBA3aHHBIE C OKCUIOM yTiiepojia
(IV), runore3a r100aNbHOTO MOTETUICHHS
KJIUMaTa, MapHUKOBBIA 3PdekT. YroibHas
KACIOTAa M €€ COJH, HUX (U3NYECKHE WU
XUMHUYECKHE  CBOMCTBa, TMOJY4YeHHE U
npuMeHenne. KadecTBeHHast peakuusi Ha
kapOoHaTHOHBI. Vcronb30Banne KapOOHATOB
B OBITY, MeIWIWHE, TPOMBIIIJICHHOCTH H
celbckoM  xoasiicTBe.  [lepBoHauasbHBIE
MOHATHUS 00 OPraHWYECKUX BEIIECTBAX KakK O
COCIMHEHUsIX  yriaepoaa (MeTaH, OTaH,
OTHJICH, AaleTWICH, JTaHOJ, TJIMLEPHH,
yKCycHas kuciota). [IpupoaHble HCTOUHUKH
yIII€BOAOPOAOB (Yroib, TPUPOAHBIA ra3,

He(Th), TMPOAYKTHl HUX  mepepaboTKu
(Oen3uH), wux poirb B OBITY WU
IPOMBIIIJICHHOCTH. ITonsTue 0

OMOJIOTUYECKH Ba)XKHBIX BEIIECTBAX: JKHPAX,
Oenmkax, yrieBoJaX — W HMX POJIM B KU3HU
YEJI0BEKa. MarepuanbHoe €JMHCTBO
OpraHUYECKUX u HEOPraHUYeCKUX
coenuHeHuit. Kpemunii, ero Qusnueckue u
XUMUYECKHE  CBOWCTBA, IIOJIy4YEHHE U
npumenenue. CoeIUHEHHs] KpEeMHHUS B
npupoae. O0mue npeacTaBIeHus: 00 okcuae
kpemuuss (IV) um xpemHHeBOW KHcCIOTE.
Cunukatel, WX UCHOJIb30BAaHUE B OBITY,
MEJIUIIMHE, TTPOMBIIUICHHOCTH. BaxkHeinme
CTPOUTENIbHBIE  MaTepualbl:  KepamHKa,
CTEKJIO, IIEMEHT, OCTOH, KeJe300CTOH.
[TpoGnembl  Ge30macHOr0  MCIOJIb30BAHUS
CTPOUTEILHBIX MAaTEPHAJIOB B TTOBCETHEBHON
JKH3HU. XHUMUYECKUH JKCIIEPUMEHT:
JemoHcTpamu: Mopaenu KpUCTaJUIMYeCKUX

YpaBHEHUU XAMHUYECKUX
peaKuuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCH-
MOCTH OT MX CTPOEHHMSI, BO3MOXHOCTH MPOTEKa-

HU XMMHUYECKUX IPEBPAIICHUM B Pa3IM4HBIX

COOTBCTCTBYIOIIHX

YCIOBUSX;
COCTaBJIATh YPAaBHEHUS PEAKLIUI, TOATBEPKAALO-
IMX CYLIECTBOBAHHWE TI'€HETUYECKON CBA3MU

MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB




pemeTok anMasa, rpadura, QysiepeHa.
O3HakoMJIEHHE C HPOLIECCOM aACcOpOIUH
pPacTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM
yrieM ¥ YCTPOHCTBOM  IPOTHUBOTrasa.
O3HakoMJIEHHE C MPOIYKUMEH CUIMKATHOU
IPOMBIIIJICHHOCTH (Buneomarepuansr:
CHWJIMKaTHas IIPOMBIIIJIEHHOCT). Mogaenu
MOJIEKYJI OpraHNuYecKux BEILIECTB.
JlaboparopHbrit OTIBIT: [Tonyuenue,
coOupaHue, paclio3HaBaHUE U HU3y4EHHE
CBOMCTB yriekucioro rasa. IIposenenue
KayeCTBEHHBIX peakluil Ha KapOoHAT W
CHJIMKAT-HOHBl W W3YYEeHUE MPU3HAKOB HX
npotekanus. [Ipaktuueckue pabotsl: Ne 4.
[Tomy4yeHue yriilekucnoro raza, U3y4eHue ero

CBOMCTB. Ne 5. Perienue
OKCIIEPUMEHTAJIbHBIX ~ 3aJad 10  TeMe
«Baxueinme HEMeETaJUIbI u ux

COCAUHCHUA. Breruncaenus: mo YpaBHCHHUAM
XUMHNYCCKHX peaKHI/Iﬁ

Uroro no pazneny

25

Pa3gen 3. Merauibl M UX COeAUHEHUA

3.1

O6mue
METAJJIOB

CBOMCTBA

OO0mass ~ xapakTepuCTUKa  XUMHUYECKHX
AJIIEMEHTOB — METAJUIOB Ha OCHOBaHUM HX
nonoxxkenuss B llepuoguueckont cucreme
xumuueckux anemenToB /(.M. Mennaeneesa u
ctpoeHust aromMoB. CTpoeHHe METalIoB.
Mertannuueckas CBA3b W MeTaJuIMYecKas
KpUCTAJUTMYECKast penieTka.
DONEKTPOXUMHUYECKUH  psJl  HaNpsKeHUH
MerauioB. dDusnueckue W XUMHUYECKHUE
cBoiictBa MeTayuioB. OOmme  CrocoOBI
nosy4yeHus: MetamioB. [lonsitue o koppo3uu
METaJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
KOpPPO3HH. CmnaBsl  (cTanmb,  YYIYH,
JIOPaJIIOMUHUN, OpOH3a) U UX PUMEHEHHE B
OBITYy M TPOMBIIIIEHHOCTH. XHUMHYECKUN
skcriepuMeHT:  JlemoncTpanuu:  OOpasisl
METaJUIOB U CIIaBOB. M3yueHue pe3ynbTaTtoB

IIPOBOJUTDH PEAKLUU, IOATBEPKAAIOIINE KAaueCT-
BEHHBII COCTAB PA3JINYHBIX BELIECTB: PaclO3Ha-
BaTb ONBITHBIM IIYT€M HMOHBl HM3Y4YEHHBIX
METaJUIOB, NPUCYTCTBYIOLIUE B BOJIHBIX PacTBO-
pax HEOPraHMYECKUX BEIIECTB

TemaTnuecko
e
OllEHNBaHHUe




KOppO3uu METaJUIOB (BO3MOXXHO
HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB).
JlabopatopHble ONbITEL: O3HAKOMJIEHHE C
o0pa3aMu  MeETaJUIOB U CILJIABOB, HX
¢u3nueckuMu cBoiicTBaMu. Beruucienus: mo
YPaBHEHHSAM XHMMMUYECKUX PEaKUUH, €eClH
OJIVH U3 PEAreHTOB CONECPKUT IPUMECHU

3.2

Baxxaeilinme MeTauibl U
UX COeOUHEHUS

16

[llenounple  MeTa/UIBl:  TIOJIOKEHHE B
[lepuoauueckoil  cucremMe  XUMHYECKUX
sanementoB /.. MeHnneneeBa, cTpoeHHE UX
aTOMOB, HaXO0XKICHHEC B MpUpo/Ie.
dusznueckre W XUMHUYECKHE CBOICTBa (Ha
npuMmepe HaTpus M Kaimus). Oxcuabl u
TUJPOKCUJIBI HATpUsl U Kanus. [Ipumenenue
IICJIOYHBIX METAUIOB M HX COCIUHCHUM.
Illenoyno3eMenpHbIE METAIBl MarHuk u
Kanbuui: mnoJoxeHue B llepuonnueckoi
CHUCTEME XuMHYecKux »sjaemeHtoB .M.
MeHnpgeneeBa, CTpOEHHME  HX  aTOMOB,
HaxoXxJeHue B mnpupoje. Duznueckue u
XMMUYECKHE CBOMCTBA Marus ¥ KaJbIlus.
BaxHeiimme coequHeHUs Kaiablus (OKCH,
TUAPOKCHA, coiu). JKecTKoCcTh BOIBI U
crocoObl ee  ycTpaHeHHs. AIOMHUHUN:
nonoxenue B llepuogudeckoit cucreme
xuMu4deckux siaemeHToB .M. Menneneera,
CTPOCHHME aTOMa, HAXOXKJICHHE B IPHUPO/IE.
du3ndeckue ©W  XHMHYSCKHE CBOMCTBA
anoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHJIA
u  rugpokcuaa  amomuHusa.  JKeneso:
nonoxenne B llepuogudeckoit cucreme
xuMu4deckux aiaemeHToB .M. Menneneera,
CTPOCHHE aTOMa, HAXOXKJICHHE B TMPHUPO/IC.
du3ndeckue ©W  XHMHYSCKHE CBOMCTBa
xene3a. OKCHUIBI, THAPOKCUIBI H COJHU
xkenesa (II) m xemesa (III), ux cocras,
CBOMCTBA M  MNOJydYeHHE. XUMHUYECKUU
AKCIIEPUMEHT: JemoHcTpanuu:
Oco0OeHHOCTH  B3aUMOICHCTBUS  OKCHIA

MIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCH-
MOCTH OT UX CTPOEHHs, BO3MOKHOCTH IIPOTEKA-
HUS XMUMHUYECKUX MPEBPAIICHUI B Pa3IN4HbIX
YCIIOBUSIX

IIpakTuecka
s pabora.
KonTposnbnas
pabora




KaJIbLIMSl W HaTpus ¢ BOJAOM (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB).
OxpammMBaHue IUIAMEHM HMOHAaMHU HaTpus,
KaJIMsl ¥ KaJabIMs (BO3MOYKHO UCIIOJIb30BaHUE
BUJeoMarepuanoB). MccienoBanue cBOWCTB
xecTkol Bojsbl. Ilpouecc ropenus xenesa B
KHCIoposie  (BO3MOYKHO  MCIIOJIb30BAHME
BUjieomMarepuaioB). JJabopaTopHbie OIBITHI:
IIpoBeneHME KayeCTBEHHBIX pEAKLUUN Ha
MOHBI (Mar"us, Kajablysl, aTFOMUHNS, LINHKA,
xkenesa (II) m xemeza (1), memm (1I),
ONKCAaHHE TMPHU3HAKOB MX HPOTEKAHUS.
HccnenoBanne  aM(OTEPHBIX  CBOMCTB
TMIPOKCUAA QIIOMUHMS U THAPOKCHJIA
uuHka. [Ipaktuueckue paborel: No 6.
JKecTkoCTh BOJBI M METO/IbI €€ YCTPaHEHHUS.
Ne 7. PemieHne 3KCIEpUMEHTAIBHBIX 3a1ad
no TeMme «Baxuelmme wmetamisl M UX
COeIMHEHU». BbruncneHus: no ypaBHeHUAM
XMMUYECKUX peakUuil, ecliu OJUH U3
peareHTOB JaH B M30BITKE WJIN COAECPKHUT
IIPUMECH; MacCOBOM JOJIHM BBIXOZAA MPOAYKTa
peaxkuuu

Wroro no pazneny
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Pasnen 4. Xumusi u okpyxamomas cpeaa

BemectBa m Marepuasibl B MOBCEIHEBHOM
KU3HU YeJI0BEKa. besonacHoe
WCIIOJIb30BAaHUE BEIIECTB W XUMHUYECKHX
peakuuii B ObiTy. IlepBas mnomomp npu

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX
nonstuii: [1/IK BemecTBa; Koppo3usi METAIIIOB;

MPUMEHSTh OCHOBHBIE ONEPALlUH MBICITUTEIbHON
JIEATENIbHOCTY — AaHAJIIM3 U CUHTE3, CPaBHEHHUE,

HUrorosoe
OllEHUBaHHUe

XUMHWYCCKUX OXKorax u OTpaBJICHUSAX. O606HIGHI/I€, CucreMaTrmus3anulro, BBISIBJICHHUEC

41 BemectBa u MmaTepuais 3 XUMUYECKOE 3arpsi3HEHHE OKPYXKAIONIeH | MPUYMHHO-CIICJICTBEHHBIX  CBsi3ed  —  JuId

B )KN3HU YCJIOBEKa CpEabl (Hpe)IeJ'II)HaSI AonyctumMas | U3y4CHUsd CBOICTB BCIIIECTB U XHUMHNYCCKUX

KOHIIEHTpalusi BemecTB). Ponb XUMUU B | peakiuid; €CTECTBEHHOHAYYHbIC METO/IbI
peIeHun 9KOJIOTUYECKHUX npoOseM. | Mo3HaHUs  —  HaONIoJeHue,  U3MEpeHHue,
XUMUYECKUH IKCIIEPUMEHT: J[eMOHCTpaluu: | MOJEIUPOBAHKUE, OSKCIEPUMEHT (peajbHBId H
N3yuenne o00pa3ioB MaTepHaioB (CTEKIJIO, | MBICICHHBIN)
CIUTaBbl METAJIIOB, MOJIMMEPHBIE MATEPHAIIBI)

Wroro o pasneny 3

PezepBHoe Bpemst 3




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIJNTAHUPOBAHHUE

8 KUIACC

KoaudecTBO 9acoB

Ne Tema K n DJIEeKTPOHHbBIE uugposeie
n/n eMa ypoxa Bcero OHTPOJLHDIC paKTHieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 [Ipenmer xumuu. Posb XUMUH B )KU3HU YEJIOBEKA. 1 bubanoreka LHOK
Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IAX TIO3HAHUS B XUMUU 1 bubimotexa HOK
https://m.edsoo.ru/ff0d227e
y | Mmoo | g e | ox
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTIOBAHUEM
4 Uucteie BemectBa W cMmecd.  CrocoObl 1 bubnmmoteka HOK
pasjieieHus cMeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTiueckas pabora Ne 2 «Pa3nenenue cmeceit 1 bubnnoreka HOK
(Ha MpUMepe OYMCTKH MOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [OK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHl. 3HaKu (CHMBOJIBI) 1 bubnuoreka [HOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U ClOXHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 Xwacoras Gopwyna. Barewmocrs atowon | 1 Bumoraxa IOK
: https://m.edsoo.ru/ff0d2eae
XUMHYECKUX JIEMEHTOB
11 OtHocurenbHast aToMHas Macca. OTHOCHUTEbHAS 1 bubnuoreka [HOK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBass g0 XHMHYECKOTO DJJEeMEHTa B 1 bubnmoreka LHOK
COCTUHEHUH https://m.edsoo.ru/ff0d350c
13 KonugectBo BemectBa. Monbs. MomnsipHas Macca 1 ﬁggi7/(§22100.ru /0d5230 HOK
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duznyeckue u XHUMHUYCCKUC SABJICHUS.

bubanoreka

[IOK

14 XuMHUYUECKast peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUS NPOTEKAHUS XUMHYECKHX bubnuoreka [HOK
peakiuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUS MACChl BEIECTB. XMMUUYECKHUE bubanoreka LHOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BeruuciieHus KoiauMuyecTBa, Macchl BEIIECTBAa 110 bubnuoreka HOK
YpaBHCHHUSM XMMHUYECKHX PCAKIIHI https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XUMUYECKUX peakiuit bubnmoreka HOK
(coemuHEHMS, Pa3I0KCHHUS, 3aMEIICHHsI, 0OMCHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — Yy4Y€HBIN-3HIIUKIONEANCT. bubnuoreka LHOK
O0o001IeHre ¥ cUcTeMaTU3allks 3HAaHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padorta Nel o teme «BemectBa u bubnuoreka [HOK
XUMHYECKHE PEAKIIANY https://m.edsoo.ru/ff0d4290
2 Kuenopor — smevient . mpocroe. semteerso bubmotex LK
’ https://m.edsoo.ru/ff0d448e
O30H
| S n smomees o aerepo ox
’ ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 Crioco0ObI TIOJTY4EeHHST KUCIIOPO/ia B JIA0OpaTOpHu bubnuoteka [HOK
¥ IPOMBIIIIEHHOCTH. [IpuMeHenune Kkuciopoaa https://m.edsoo.ru/ff0d497a
24 nowmue o TepviomIeGKOM pamCE, 3150 ubmorera LOK
’ https://m.edsoo.ru/ff0d4790
U SHJIOTEPMUYECKUX PEAKIIMIX
o5 TormBo (HedTh, yroab U MeTaH). 3arps3HEHUE bubnuoreka I[HOK
BO3JlyXa, CIIOCOOBI €ro MPeA0TBPAICHHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas pad6ora Ne 3 no teme «Ilomyuenue bubnnoreka [HOK
26 . .
U coOMpaHue KUCIOPOa, U3YYeHHE eT0 CBONCTB)» https://m.edsoo.ru/ff0d4ae2
27 Bomopon — »5ieMEHT M IIPOCTOE BEILECTBO. bubnuoreka [HOK
HaxoxneHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
o8 dusnueckue U XMMUYECKHE CBOMCTBA BOJOPOIA. bubnuoreka [HOK
[IpumeHeHue BoJ0pOIa https://m.edsoo.ru/ff0d4dd0
bubnuoreka LHOK
29 [ToHsiTHE O KUCIOTAX U COTAX

https://m.edsoo.ru/ff0d50d2
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bubanoreka

[HOK

30 Crioco0nI TToTydeHusT BOOPO/Ia B J1a0OpaTOpHH https://m.edsoo.ru/ff0d4ddo
31 [IpakTuueckas padora Ne 4 mo teme «llomyuenue bubnuoreka [HOK
U coOMpaHue BOI0PO/Ia, H3YUYEHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4f42
. " bubnuoTeka LHOK
32 Monsipublii 00bEM ra30B. 3aK0H ABOTAAPO https://m.edsoo.ru/ff0d542e
o | e o oo e ox
y https://m.edsoo.ru/ff0d55a0
00BEMY
| s G o o e ox
. https://m.edsoo.ru/ff0d5708
OTHOILIEHUH I'a30B
35 dusnueckue U XMMUYECKHE CBOWCTBA BOJbBI bubmmorexa LOK
https://m.edsoo.ru/ff0d587a
. bubnuoteka [HOK
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpPAX https://m.edsoo.ru/ff0d59e2
3 enscomenmie. pactaopm. Maceonan - o buGmorea HOK
' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
3B dipumorosnone pactiopon ¢ ompeneaéinon bubmiotex HOK
. . . https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JI€M paCTBOPEHHOT'O BELLIECTBAY
39 KonTtponbnas pabora Ne2 mo teme «Kucnopon. bubnuoreka [HOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: COCTaB, KJaccupukanus, bubnuoreka I[HOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
a1 [Tomy4yeHne 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, bubnmmoreka [HOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OcHoBanus: COCTaB, KJaccupukanus, bubnuoreka [HOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA OCHOBAaHUMI bubmorexa [oK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: COCTaB, Kiaccudukanms, bubnmoreka LHOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenne u XUMHUYECKHE CBOMCTBA KUCIOT bubmmorexa LOK

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

16 Conmu  (cpemHme): HOMEHKJIATypa, CIOCOOBI bubnuoTeka [HOK
MOJTYYCHHUSI, XHMHUUECKUE CBOMCTBA https://m.edso0.ru/00ad9474
47 irzilKeTP;q;ngl:anE;6$aaq 1?(.()_) TeM6é «01:1221113611:32 Eubmorexa HOK
p A . https://m.edso0.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCTUMHEHUI
48 I'enetndeckass  cBA3p  MEXAY  KjaccaMu bubnuoreka [HOK
HCOPraHUYECKUX COCTUHEHUI https://m.edso0.ru/00ad9a50
49 O0001Ienne U cucTeMaTH3alNs 3HAHUN Eubmorexa HOK
m a https://m.edso0.ru/00ad9ch2
Kontponbnas pabora Ne3 mo Teme "OcHOBHBIE bubnuoTeka HOK
20 o .
KJIACChl HEOPTaHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9ela
o | et o e, oo ox
) pyn A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
Ilepronnuecknii  3akoH u  [lepuonnueckas Bubmorexa 1IOK
52 cucremMa xumuyeckux anmemenTtoB  JI. U ]
https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuonasl, TPyHIIbI, HOATPYIIIEI bubmorexa HOK
PHOZBL TPY » TIOAUPY https://m.edsoo.ru/00ada52¢c
54 Crpoenne aromoB. CocTaB aTOMHBIX —SJ€Ep. bubnuoreka I[HOK
H3oTtorb! https://m.edsoo.ru/00ada342
| T oo sbenomr s ox
PHOA o https://m.edsoo.ru/00ada6bc
Menneneena
o | T oo e 0 ox
pHOZ o https://m.edsoo.ru/00ada824
Menpneneena
| e o e ox
YK p v A ya ’ https://m.edsoo.ru/00ada96e
MeAaror ¥ rpakJaHuH
58 PesepBHblit ypok. O6001IeHNE U cCUCTEMAaTH3aLUs bubnuoreka [HOK
3HaHui / Beepoccuniickas mpoBepouHas paboTa https://m.edso0.ru/00adb33c
Kontponbnast pa6ora Ned mo teme «CTp(zeHHe Eubimoreka ITOK
59 atoma. XuMudeckas cBs3b» / Bcepoccuiickas

poBepoyHas paborta

https://m.edsoo.ru/00adb486
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60 DJIEKTPOOTPUIIATETLHOCTh aTOMOB XWMHYECKHX 1 bubnuoTeka [HOK
HJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka HOK
61 Honnas XuMueckas sk 1 https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHasi XMMUYECKasi CBA3b 1 bubmorexa LOK
https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HEMOsIpHAs XMMHUYECKask CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
bubnuorexa OK
64 Crenens okucenms 1 https://m.edsoo.ru/00adae28 .
65 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 bubnorexa HOK
https://m.edsoo.ru/00adb076
66 OxucCINTEIN U BOCCTAaHOBUTEIN 1 bubnmotexa HOK
https://m.edso00.ru/00adb076
67 | omarmri o e «Crpoomte arom. Xenmocotan | 1 BuGaoterca LIOK
‘ https://m.edso0.ru/00ad9ch2
CBSI3bY
68 PesepBublit ypok. O0001IEHIE U cUCTeMaTH3aluUs 1 bubnuoreka LHOK
SHAHHH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5 4
9 KJIACC
Ne Tema vDoKa Komriecrso ;aCOB i Hara DJIeKTPOHHbIE undposbie
n/m yp Bcero OHTPOTLHBIC PaKTHiecKue u3ydeHusi o0pa3oBaTeJIbHbIE PeCypChl
padoThI padoThI
1 IC_IHGCPTIZ;ZH%;;;IE%CS;; OH'aneMlgl-ff(I)/I; HH/;[IGCKIE;ISI 1 bubmotexa HOK
' ’ https://m.edsoo.ru/00adb59e
Menneneena
2 iilli/IOHHqOehgziI;OCTP;ne;eHTP(I)iMeHiiigmx CBO?}S&:T')? 1 bubmmorexa HOK
https://m.edsoo.ru/00adb6b6
TIEPUOJIOB
3 Knaccudukanus 51 HOMEHKIaTypa 4 bubnuorexa HOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl XUMHUYECKOMI CBSI3U u THIIBI 1 bubnnoreka LHOK

KpUCTAJNINICCKUX peI_HéTOK

https://m.edsoo.ru/00adbac6
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Kontponpras  pabora Nel mo  Teme

5) «IToBTOpeHue u yrimy6ieHue 3HaHu OCHOBHBIX
pas3fesioB Kypca 8 Kiiacca

6 Knaccudukanuss XUMUYECKHUX pEaKIHid T10 bubnuoreka HOK
pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0

7 Tommie o roworenmix 1 rercporen BuGanorera LOK

https://m.edsoo.ru/00adbe9a
peaKiusx
[lonssTE O  XMMHUYECKOM  pPaBHOBECHH.

8 ®DaKTOpHI, BIIMSIIOIIINE Ha CKOpPOCTh bubnuoreka HOK
XAMUYECKON peaKium u MIOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH bubamorexa oK

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

10 Teopust >MEKTPOTUTHYECKONH TUCCOLUAIUH. bubnmnoreka HOK
CwiibHbIC U cl1a0ble 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHUS peakiuii bubimotexa HOK

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

12 caere nperorannenm 06 snextpomeeKor Bubmorera LOK

https://m.edsoo.ru/00add5d8
JUCCOLIAIIUU
13 nperorammemii o6 snecpommreecor Bubimorera LOK
https://m.edsoo.ru/00add8b2
JUCCOLTAIIUU
14 [TonsiTue o ruaponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
. bubnuoreka HOK

15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI hitps://m.eds00.ru/00addd12

16 [IpakTnueckass pabora Ne 1. «Pemenue bubnuoreka HOK
AKCIIEPUMEHTATBHBIX 33124 https://m.edsoo.ru/00addbfa

7 Onenmponmmctan e, buGorera LOK

' https://m.edsoo.ru/00addecO
XUMHUYECKHE PEeaKIIMH B PACTBOPAX)»
18 Obmas XapaKTepPUCTUKA rajoreHoB. bubnmnoreka HOK

XHUMHUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa

https://m.edsoo.ru/00addfe2
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XJ1I0pOBOAOPO. Conguasa KHCJIOTA,

19 XUMHUYECKHE CBOIiCTBa MOJTy4eHHE bubmmorexa HOK
’ YHACHHE, https://m.edso0.ru/00ade104
MIpUMEHEHUE
20 EIEI)?)JIETHZSI(I:/II;aiOHEI)E?)OIZTEIL(I/ICJJI\‘:)_)TH i u3 HOGHHT:I\éZ bubmmorexa HOK
Iy > 1Y https://m.edsoo.ru/00ade348
CBOMCTBY»
| DI e spsmena Ao tox
PCaKTind, s p s https://m.edsoo.ru/00ade488
n30bITKE
29 OOmiast  xapakTepucTHKa dJeMeHTOB VIA- bubnuoreka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
25 o cepi 66 sooumen 5 bubmorera LOK
g P 8 A https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEePhI
24 CepoBonopon, crTpoeHue, (¢uU3HUECKUe U bubnmnoreka HOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, GU3NIECKUE U bubmuotexa HOK
25 N .
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE peaklUH, JIekKallue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a MOIy4eHUsl CepHOM bubnmnoreka HOK
26 .
KHCIIOTHI. XUMH4eckoe 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COEUHEHUSIMU CEPbI
Boruncinerme  MaccoBol 0M BBIXOJA bubnmmoreka HOK
27 .
NPOJIyKTa PeaKkIuu https://m.edsoo.ru/00adec8a
28 rpwmim Asors paenpoctaeme 5 npUpOTe Bubmiotexa 10K
PYTUIEL > pactipocTparicti: PHPOZS, https://m.edsoo.ru/00adeeab
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
29 AMMuak, ero (QusuMyeckue U XUMUYECKHE bubnmnoreka HOK
CBOWCTBA, MTOJyYEHHE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
30 [Ipaktnyeckas pabora Ne 3 mo Teme bubnuotexa HOK
«[TonydeHne aMmMuaKa, H3y4eHUe ero CBONCTBY https://m.edsoo.ru/00adf180
31 A3oTHas  kucinorta, e€  (¢uznueckue U bubnuoreka HOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Vcnonp3oBaHue HUTPATOB U COJIEH aMMOHHMS B
32 Ka4ecTBe MHHEPAJIbHBIX ynoopeHuii. bubnuoreka HOK

XHUMHUYECKOE 3arpsA3HCHHUC Opr)KaIOH_ICﬁ
Cp€abl COCAMHEHUSAMU a30Ta

https://m.edsoo.ru/00adf518
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®dochop. Oxcun docdopa (V) u dochopHas

33 KHCJI0Ta, GPU3NIECKUE U XUMHUECKUE CBOMCTBA bubmmorexa HOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIyuYeHue
| oo b 3 swerne tox
paslbi yAOOP ' P https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpebl hochaTaMu
35 Yraepon, pacnpocTpaHeHue B MPUPOJE, bubnuorteka HOK
du3MuecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel  yrmepoga, wux (Qusudeckune
XUMHUYECKHUE CBOICTBA. DKOJIOTUYECKHUE bubnuoreka HOK
36 .
poOJIEMBI, CBSI3aHHBIC C OKCHIOM yIjepoja https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCIIOTa U €€ COJH bubmmorexa HOK
https://m.edsoo.ru/00ae006¢
3B “onyaeme yracwncroro rasa, Keseorsciman Bufimiorera LOK
7 > wo https://m.eds00.ru/00ae027e
peaxius Ha KapOOHAT-UOH
[lepBoHayanbHble MOHATUS 00 OPraHUYECKUX bubnmnoreka HOK
39 .
BEIIIECTBAX KaK O COCJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coequHeHus bubmorexa oK
P g https://m.edsoo.ru/00ae080a
0 oo s o e BuGarorera LOK
puh 8 https://m.edsoo.ru/00ae0bf2
«BakHel111ie HEeMETaJITbl U UX COSTUHEHUS»
42 KontponbHas  paGora Ne3 mo  Teme bubnmnoreka HOK
«BaxxHenme HeMeTaUIbl U UX COSIUHEHUS https://m.edso0.ru/00ae0el8
Obmas XapaKTepUCTHKA XUMHYECKHUX
3JIEMEHTOB — METAJUIOB. MeTammdeckast bubnuorexa HOK
43 .
CB3b M MeTaJNIM4ecKas KpUCTaJUIMyecKas https://m.edsoo.ru/00ae103e
pemrérka. @U3NYECKUEe CBOWCTBAa METAIIJIOB
44 gﬁiﬁqu;n;ﬂqemuglmnﬂia Ha;\;I e;;g;?; bubmorexa HOK
p pAA p https://m.edsoo.ru/00ae1156
METaJIJIOB
O6mme crnocoObl  TOJYYEHHS  METaJIJIOB.
45 CnnaBel.  BblunciieHuss 1O  ypaBHEHHSAM bubnuorexa HOK

XHUMHUYCCKUX peaxunﬁ, €CJIK OJVH U3 pCarcHTOB
COACPIKUT NPUMCCHU

https://m.edso0.ru/00ae1156
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bubnmmoreka HOK

46 Howsrue 0 kopposuu METasLIOB https://m.edso00.ru/00ae1278
Bubmnoreka 1HOK
at [Henoune MeTams! https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU BH6H_HOTeKa HOK
https://m.edsoo0.ru/00ae14b2
49 [IlenoyHO3eMENIbHBIE METANIBI — KaJbLMM U bubnuoreka HOK
Marui https://m.edsoo.ru/00ae15e8
50 Baxxueinne coeqMHEHNUS KaJIbIHA BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
52 XKéctkocTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUS BH6H_HOTeKa HOK
https://m.edso00.ru/00ae1886
53 [IpakTnueckass pabora Ne 6 mo Teme bubmmoteka HOK
"YécTrocTh BOJIBI U METOMBI €€ ycTpaHeHHs" https://m.edso0.ru/00aelae8
. bubnuoreka LHOK
54 Amomini https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHAA BH6H_HOTeKa HOK
https://m.edsoo.ru/00aelc64
bubmnoreka HOK
56 Keneso https://m.edsoo0.ru/00ae1d86
57 Oxcunspl, Tuapokcuasl U conu xeneza (1) u bubnuoreka HOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O0001IeHrE U cCUCTEMATH3aIMs SHAHUH
[Ipaktnueckass pabora Ne 7. Pemenue I [TOK
59 BKCHepI/I\IYIeHTaJ'IBHLIX 3amaq (0] TEME hitps://m.eds00.ru/00ae3de8
«BakHeMHIe MeTaabl U UX COETUHEHUI
BeruncieHuss M0 ypaBHCHHSIM XHMHUYECKUX
60 peaKkuuii, €civ OJWH W3 pPEarcHTOB JaH B bubnmnoreka HOK
M30BITKE WM COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOH JOJTM BBIXOJIa MPOAYKTa PEaKIuu
61 O0001IeHME U cucTEMaTH3alNs 3HAHAN
6 KoutponbHas  paGora Ne4 mo  Teme
«Ba)kHeIe MeTaIIbl 1 KX COEIUHEHUSI
63 Bemectsa u marepuansl B OBCEJHEBHOM Bubnuoreka 1HOK

JKHU3HHU 4YCJIOBCKa

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE  3arpsi3HEHUE  OKPYXKaIoIlei 1 bubnuoteka HOK
cpebl https://m.edsoo.ru/00ae4270

65 Ponp XxumuM B peHIEHUM HKOJIOTMUYECKUX 1 bubmuotexa HOK
pooIeM https://m.edsoo.ru/00ae4270

66 PesepBHbIit YPOK. O6o0menue ooy bubnuoreka HOK
crCcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00ae0d0a

67 PezepBHblit YPOK. O6o06menne oy bubnuotexa HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c

68 PezepBHbIit YPOK. O6o06menne o bubnuotexa HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I1O [IPOTPAMME = 68 4 7

MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI' PAMMBI

8 KVIACC
Kon
NMPOBEPAEMOro IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMUYECKUE TIOHITH
PacKpbIBaTh CMBICI OCHOBHBIX XMUMUYECKUX MOHSTUN: aTOM, MOJIEKYJIa, XUMUYECKUIN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
cMech (OIHOPOJHAs U HEOJHOPOJIHAs), BAJICHTHOCTh, OTHOCUTENbHAsI aTOMHasi U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBA, MOJb,
11 MOJIIpHasi Macca, MaccoBasi J0Jii XUMHYECKOrO 3JI€MEHTa B COCAMHEHHM, MOJISIPHBIM O0BEM, XMMHUYECKasl peaklus, KiaccuuKanus
peaKIMii: peakuuu COEAMHEHUs, PEaKIMM Pa3JIOKEHHs, PeaKIMK 3aMeIleHHs], peakiuu oOMeHa, 3K30- M IHAOTEPMHUECKUE pPEaKIUH,
TETTI0BOM (P (EKT peakiiu, pacTBOP, MacCcOBast 10JIs BellecTBa (TIPOLIEHTHASI KOHIIEHTPAIIHS) B paCTBOPE
1.2 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUI U MPUMEHSTh 3TH MOHSATHS IIPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI
13 HCMOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBJIEHUS! (JOPMYJI BEIIECTB M YPAaBHEHUH XMMUYECKUX peaKIuii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO YUEHUS, 3aKOHa ABOTraipo
1.5 OIpeJIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
1.6 KJ1accu(UIIMPOBATh XMMUYECKHE PEAKLIUU (110 YUCTY ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIECTB, MO TEIIOBOMY 3P PEKTY)
1.7 BBIUUCIISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIUHCIISITH MAaCCOBYIO JIOJIK0 XUMUYECKOTO 3JIEMEHTA 10 PopMyJie COeAMHEHMUS],
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAaHUS — HaOJIOJeHHE, W3MEpPEHHe, MOJENHUPOBAHUE, HKCIEPUMEHT (pealbHbId U
MBICJICHHBIN )
2 Ilo Teme: «BaxHeWue NpeaCcTaBUTEIN HEOPTAaHUYECKUX BELIECTBY
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2.1

PaACKpBIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHSATHH: OKCHJ, KMCJI0Ta, OCHOBAHHE, COJIb

2.2 OTIpeeIATh MPUHAJUICKHOCTD BELIECTB K ONpPeAeIEHHOMY KJIacCy COEUHEHHI 1Mo ¢popMyaam
2.3 KJIaCCU(PUITUPOBATh HEOPTAHNYECKUE BEIIECTBA
24 XapaKTEepU30BaTh (OHI/ICBIF&TB) o0mre XMMHYECKHe CBOMCTBa BEIECTB Pas/M4HbIX KIACCOB, MOATBEPXKIas OMMCAHME NPUMEPAMH
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIM
o5 MIPOTrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABa, BO3MOKHOCTH IPOTEKAHUS XUMUUECKUX IIPEBPALLICHUI
B Pa3JIMUHBIX YCIOBUSX
ClIeZIOBaTh IpaBWJIaM TIOJIb30BAHUS XUMHYECKOW MOCYIOM M 1abopaTopHbIM OOOpyJOBaHHMEM, a TaKXkKe IpaBHiaM OOpamieHHs ¢
BELIECTBAMH B COOTBETCTBHHM C MHCTPYKLMSMH [0 BBINOJHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHIO M COOMPAHHUIO
2.6 ra3oo0pa3HbIX BelIEeCTB (BOAOPOJAa W KHUCJIOPOJA), MPUTOTOBIICHUIO PACTBOPOB C OINpPEACIEHHOM MAacCOBOM J0Jied pPacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH U IMPOBOAUTH XUMUYECKHUE HKCIIEPUMEHTHI [0 PACHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOILIBIO
WHIUKATOPOB (JTaKMYC, (heHONPTATCHH, METUIIOPAHXK U APYTHE)
2.7 IIPOBOAMTH PAcU€ThI [0 YPAaBHEHHIO XUMUYECKOM peakuu
3 [To Teme: «Ilepuoanueckuii 3akoH u [lepnoanueckas cucremMa xumuueckux 3meMenToB J. . MenneneeBa. CtpoeHue aToMOB. XUMHUYECKast
cBA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUHY
PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATUH: SAPO aToma, AJIEKTPOHHBIA CIIOM aTroma, aToOMHas OpOuTalb, paguyc aToma,
3.1 XUMHUECKas CBSI3b, NOJISIPHAsl U HETIOJISIpHAsl KOBAJICHTHASI CBSI3b, AIEKTPOOTPULATEIbHOCTh, HOHHAS CBSI3b, MOH, KATUOH, aHUOH, CTETIEHb
OKHUCJICHUS
3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI
33 ONUCHIBATh U XapakTepu3oBaTh TabauuHyro Gopmy Ileprognueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHSTUS «TJIaBHAsS
noarpymnna (Arpymnmna)» u «rmobousas noarpynna (brpymnmna)y, «maibie» 1 «00JbIINE)» NEPUOJIBI
34 packpsiBaTh cMblch Ilepuoanueckoro 3akona JI.M. MenzaeneeBa: JeMOHCTPUPOBATh IOHUMAHUE TIEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MojokeHus B [lepuonnueckoil cucreme
COOTHOCUTH 00O3HaueHUs, KOTOpble uUMeroTcs B Tabmuie «llepmonmnueckas cucrema xumuueckux siemeHtoB .M. MenpaeneeBay c
3.5 YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi fA1pa, oOliee YHCIO 3JIEKTPOHOB U
pacnpeziesieHne UX Mo 3JIEKTPOHHBIM CIO0SM)
3.6 OTIpEEIATh CTENEHb OKUCICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
3.7 OTpeeIIsATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAS U MOHHASI) B HEOPIAHUYECKUX COEAMHEHUSIX
9 KJIACC
Kon
NpoBEPSIEMOro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOI'O 00111er0 00pa3oBaHusA
pe3yjabTara
1 [To Teme: «BemecTBO 1 XUMUYECKAsT PEAKIIUSD)




pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSTHUH: PacTBOP, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AIEKTPOIUTUYECKAs JUCCOLMALNS,
peaknMu ~ HMOHHOro  oOMeHa,  KaTajau3aTop,  XUMHUYECKOE€  paBHOBeCHe,  oOOpaTHMble ¥ HEoOpaTHUMbIE  PEaKluHu,

11 OKHCIIMTEIbHOBOCCTAHOBUTEINIBHBIE PEAKIIMU, OKHCIUTEb, BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBIICHUE, AJIJIOTPOIHS, aM()OTEPHOCTD,
XMMHMUECKas CBA3b (KOBAJIEHTHAs, MOHHAs, METAJUINYECKas ), KpUCTAINIMYECKas pelI€TKa, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKIIUHI

1.2 WJUIIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XUMUYECKHUX OHATUN U IPUMEHATH 3T IMOHATHS IPU ONKMCAHUY BEIIECTB U UX IIPEBPALLICHUN

13 COCTABJIAITh YPABHEHMS DJICKTPOIMTUYECKOM IUCCOLUMALMN KHUCIIOT, IIEJIOYECH U COJIEH, NOJIHBIE U COKpPALIEHHBIE YPaBHEHHUs PEaKIU
HMOHHOT0 0OMeHa

14 PacKpbIBaTh CYITHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTEJIBHBIX PEaKIil TOCPEICTBOM COCTaBICHUS 3JIEKTPOHHOI0 OaaHca 3TUX peakLui

1.5 IIPOBOJIUTH PAaCYETHI 110 YPABHEHHUIO XUMUYECKOM pEeaKIIuU

2 ITo Temam: «HemeTanmibl ¥ UX COEMUHEHU» U «MeTaJUIbl U UX COEIUHEHUS)

21 XapaKTepu30BaTh (OMHUCHIBATH) O0IINE U cneunqn:mecxne XUMHYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX BELECTB, IOATBEPIKIas ONUCAHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHMM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN

2.2 COCTaBJISITh YPAaBHEHUS PEAKLIMH, IOATBEPKAAIOIINX CYLIECTBOBAHUE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JINYHBIX KJIACCOB

23 IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI, BO3MOKHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPAICHUN B Pa3INYHBIX
YCIIOBUSIX
ClleZIoBaTh IpaBWJIaM II0JIb30BAHUS XUMHUYECKOW IMOCYyIoM M 1abopaTopHbIM OOOpYyIOBaHHMEM, a TaKXke IpaBUjaM oOOpalleHHs ¢

2.4 BELIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMM I10 BBINOJIHEHUIO JJAOOPATOPHBIX XMMHUYECKHX OINBITOB IO IMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIIIEKHCIIOro ra3a)
IIPOBOJIUTH PEAKLIMHU, TOATBEPAKAOIINE KaUeCTBEHHBIN COCTaB pa3IMYHbIX BEIIECTB: paclio3HaBaTh ONBITHBIM IMYTEM XJIOpPHUA-, OpOoMU,

2.5 nonuj, kapooHnart, gocdar, cunukar, cynb@ar, TUAPOKCUIUOHBI, KATUOHBI AMMOHUS, HOHBl M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJHBIX paCTBOpaxX HEOPraHMUECKUX BEILECTB

3 ITo Teme: «XuMHsI U OKpYXkaroliasi cpena»

3.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUecKux noHsaTil: I1JIK BemecTsa; Koppo3ust METAIIIOB
IIPUMEHSATh OCHOBHBIE ONIEPALIUU MBICTUTEIBHOM JeATEeIbHOCTH — aHAIU3 U CUHTE3, CpaBHEHHE, 000011IeHNe, CHCTeMaTH3all1I0, BHISIBICHUE

3.2 MIPUYMHHO-CJIEICTBEHHBIX CBSI3€l — /Ul U3y4EHHs CBOMCTB BEIIECTB M XMMHUUECKUX PEAKIMI; €CTECTBEHHOHAYYHbIE METObI IO3HAHUS —
HaOJI0IeHNE, U3MEPEHHE, MOIETTMPOBAHNE, SKCIIEPUMEHT (pealbHbIM U MBICIIEHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
8 KVIACC

Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS

1 [lepBOoHaUaJIbHBIE XUMUYECKUE TIOHATHUS

11 [Ipenmer xumun. Posiabs XuMuM B )KM3HU YelloBEKa. XUMHUs B cucTeMe HayK. Tena n Bemectsa. du3nueckrue CBOWCTBA BEIIECTB. ATpEraTHoe
COCTOSIHME BEIIECTB

1.2 [TonsiTne 0 MeTo1aX Mo3HaHUs B XUMUHU. YncThle BemecTBa U cMecu. CriocoObl pa3iesieHusi CMecen




ATOMEI 1 MOJICKYJIBI. Xumuaeckue 37eMeHThl. CHMBOJIBI XUMHUYECKUX YJIEMCHTOB. HpOCTBIe 1 CJIIOKHBIC BEUICCTBA. ATOMHO'MOJ’IGKYJ'I?IPHO@

1.3
Y4ECHHUE

14 Xumnueckas popmyna. BareHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BemecTB. OTHOCUTENIbHAS aTOMHAs
Mmacca. OTHOCcHUTEIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 011 XMMUYECKOIO JJIEMEHTA B COCJUHEHUH

15 Komnuectso BemecTBa. Monbs. MoisipHast Macca. B3anMoCBs3b KOJIMUECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €AMHHUIL BeniecTBa. Pacyérsl o
bopMynaM XUMUYECKHX COSIUHEHHH

16 ®uznyeckue U XUMUUYECKHUE SIBICHUS. XUMHUECKas Peakius U €€ MPU3HAaKU. 3aKOH COXPAaHEHUS MacChl BELLECTB. XUMUUYECKUE YPABHEHMSL.

' Kiaccudukanmst XuMuueckux peakiuii (COeTMHEHUS, Pa3I0KEHUs, 3aMEIICHH, OOMEHa)

XVUMUYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH TOCYIOH, ¢ mpaBujamMu pabOThI B JIA0OpaTOpUU W MpuEMaMu OOpaIIeHUS C
7a00paTOpHBIM 000OpYIOBaHMEM, M3Y4YEHHE M ONMCaHUE (PU3MYECKMX CBOMCTB 0Opa3l0B HEOPraHUYECKUX BELIECTB, HAOIIO/EHHE
¢u3nueckux (MIaBIeHIE BOCKA, TAsTHUE JIbJIA, PACTUPAHKE caXapa B CTYIKe, KUTIEHUE U KOHJCHCAIUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH,

17 IPOKAJIMBaHUE METHOW IPOBOJIOKM, B3aUMOJECIHCTBHE Mella C KHCIOTOM) sBJICHUMN, HAOJIOJEHHE U ONMCAaHME MPU3HAKOB MPOTEKAHUS

' XUMHYECKHX peaKkiuii (pa3iokeHne caxapa, B3auMOJICHCTBHE CEPHOI KUCIIOTHI C XJIOpUIOM Oapus, pasnoxenue runpokcuaa menu(1l) npu

HarpeBaHuu, B3auMoJelicTBUe xene3a ¢ pactBopoM coiu Menu(Il), uzyuenue crnocoOoB pasjeneHus cmecell (C MOMOIIbIO MarHuTa,
¢wIbTpOBaHME, BBIIAPUBAHUE, MUCTUIUIAIMSA, Xpomartorpadus), MpOBEACHWE OYHCTKH MOBAPEHHON COJIM, HAOIIOJCHHE M OIHMCAHUE
pe3ysbTaTOB MIPOBEACHHUS OIbITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MacChl, CO3/1aHUE MOJIEIe MOJIEKYJI (IIapOCTEPHKHEBBIX)

2 BaxxHeimune npecTaBUTeN I HEOPraHUYECKUX BEILIECTB
Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — anemeHT u npoctoe BemecTBo. HaxoxieHue kuciaopoja B npupoje, Gpuzndeckue u

2.1 XUMHYecKHe cBoicTBa (peakuuu ropeHus). Oxcuasl. [Ipumenenue kuciopoma. CrocoObl TOTYYEHHs KUCIOpOJa B JabopaTopuud |
npoMmblIeHHOCTH. KpyroBopot kucnoposa B npupoe. O30H — aioTponHas MoIupUKaIus KUCIopoaa

29 TennoBoil 3 pexT XUMUYECKOH peakluu, TEePMOXUMUYECKHE YPaBHEHUs, K30~ M SHJOTEPMUYECKHE peakiMy. TOMIMBO: YroJib U METaH.
3arpsi3HeHue BO3/1yXa, yCUIIEHUE MMAPHUKOBOTO 3(dexTa, pazpylieHre 030HOBOTO CIIOs

23 Bonopon — anemenT u pocroe BeriecTBo. Haxoxkaenue Bogopoaa B npupo/ie, Gu3ndecknue U XUMUIECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI
noxydeHust. Kuciorsl u conu

2.4 MounsipHblii 00bEM Ta30B. Pacu€Thbl M0 XMMUUYECKUM ypaBHEHUSIM
®dusnueckue cBOMCTBa BOAbL. Boja kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B

2.5 Bozie. MaccoBast 10J1 BEILIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUsA. Posib pacTBOPOB B MPUPOJE U B )KU3HU YEIOBEKA.
KpyroBopoT Bojibl B ipupoie. 3arps3HeHre NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJ

26 Knaccudukanus nHeopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukamusi okcugoB: coseoOpa3yromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbie) 1 HecoseoOpa3zyomue. Homenknarypa okcuoB. @u3nueckue U XMMUYeCKHe CBOWCTBA OKCHA0B. [loyueHne okcuioB

27 OcnoBanus. Knaccugukarust ocCHOBaHHA: ETOYM U HEPACTBOPUMbIe ocHOBaHMs. HomeHkiaTypa ocHoBaHui. Pu3ndeckue 1 XUMUYECKUe
CBOMCTBA OCHOBaHUN. [loyuenne ocHOBaHM

28 Kucnoter. Knaccuduxarus kucinor. Homenkmnarypa kuciot. @uzndeckue 1 XUMUIECKHUe CBOMCTBA KUCIOT. Psim aktnBHOCTH MeTaioB H.H.
bekerosa. Ilonyyenue kuciaor

2.9 Conu. Homenknarypa coneil. @u3nueckrue U XuMudeckue cBoiictsa cosell. [lonydyenue coneit

2.10 ['eneTnyeckas CBA3b MEXIY KJIACCAMH HEOPTAHMYECKUX COSUHEHUN
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XUMUYECKUH SKCIIEPUMEHT: KaueCTBEHHOE ONpEEIICHNE COJEpKaHusl KUCIOpOoJa B BO3/lyXe, MOIy4YeHre, coOupaHue, paclio3HaBaHue U
HN3YUCHUC CBOMCTB Kucjopoaa, HaGJIIOHGHI/IG BSaHMOI[efICTBHH BCIHICCTB C KUCJIOPOAOM U YCJIOBHA BOSHUKHOBCHUSA U IPCKPALICHUSA TOPCHUA
(moxapa), 03HaKOMJICHHE ¢ 00pa3llaMHu OKCUIOB U ONKCAaHUE MX CBOMCTB, MOJy4YeHHE, cOOMpaHKe, paclio3HaBaHWE U U3y4YeHHE CBONCTB
Bojiopona (ropeHue), B3aumojeicTBue Bojgopona ¢ okcugoMm Mmeau(Il) (Bo3MOXHO HCIONIB30BaHHE BUACOMATEPUAIOB), HAOIIOJCHHE
00pa310B BELIECTB KOJIMYECTBOM | MOIb, HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHS BEUIECTB C Pa3IM4YHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10JI€l paCTBOPEHHOIO BEILLIECTBA, B3aUMO/IEUCTBHUE BO/IBI C METAJNIaMU (HATPUEM U
KaJgplueM) (BO3MOXKHO HCIOJIb30BaHUE BUCOMATEPHUATIOB), OIMpPENEICHHE PAacCTBOPOB KHUCIOT W LIEJIOYel C MOMOIIbIO WHIUKATOPOB,
UCCIIEIOBaHNE 00pa3I[0B HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/JEHUE M3MEHEHUS! OKPACKU MHIMKATOPOB B PacTBOpax
KHUCIIOT U MIeNoYei, usydenue B3zaumonercTBusa okcuga meau(ll) ¢ pacTtBopom cepHOIl KHUCIOTBHI, KHUCIOT C METaIaMH, peakuui
HEUTpanu3anuy, MOJyYeHHEe HEPaCTBOPHUMBIX OCHOBAHH, BBITECHEHHE OJHOTO MeTajula JPYrUM M3 pPacTBOpa COJH, pPELICHHE
JKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «BakHel e Ki1acchl HeOpraHMYeCKUX COSTUHEHUI

3.1

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTCMAa XUMHUYCCKUX 3JICMCHTOB I[I/I MeHz[eneeBa. CTpOGHI/Ie aTOMOB. XMMHUYECKasl CBA3b.
OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKknuun

HCpBI)IG IOIIBITKH KJIaCCI/I(i)I/IKaIII/II/I XHMHYECKHX 3JIeMEHTOB. IloHsATHE O rpymnmnax CXOoJHbIX 3JICMCHTOB (HICJIOIIHI)IC H MICJI0YHO3CMCIIbHBIC
MCTaJlJIbl, I'aJIOT'CHbI, HHCPTHLIC ra3bI). BHCMCHTLI, KOTOPELIC 06p33y10T aM(bOTeprIe OKCHUJbI U TUAPOKCHUIbI

3.2

3.3

3.4

3.5
3.6

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHToB .M. Menneneesa. KoporkoneproaHas u JJIMHHOIIEPUOIHAS
dopmsbl Ilepuonuueckoit cucrembl xumudeckux snementoB .M. Menneneea. Ilepuoasl u rpymmbl. @U3NYECKUN CMBICI MOPSAIKOBOIO
HOMEPA, HOMEPOB MEPHUOJA U TPYIIILI IEMEHTA

Crpoenune atomoB. CocTtaB aToMHBbIX sifep. M3oTomnbl. DnekTponsl. CTpoeHue 3JeKTPOHHBIX 000104eK aTOMOB NEPBbIX 20 XUMHUYECKUX
anemeHToB llepuonnueckoii cucremsl .M. MenneneeBa. XapakTepucTHKa XMMUYECKOT0 3JIEMEHTA I10 €0 I0JI0KeHuIo B Ilepnonnueckoii
cucreme J[.1. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajnyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAUNIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IO Ipynmam U
nepuonam. 3HaueHue llepuoanueckoro 3akoHa u llepnoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB Ui Pa3BUTUS HAYKU U MPAKTHUKH.
J.1. MenneneeB — yd€HBIN U IpaKJaHUH

Xumunueckas cBsizb. KoBaneHTHas (mosisipHasi U HENOJIIpHasi) CBSI3b. DJEKTPOOTPHULIATEIbHOCTh XMMUUECKUX 3JIeMeHTOB. MloHHas CBA3b
Crenenp okucieHusi. OKHCINUTENbHO-BOCCTAHOBUTENIbHbIE peakuuu. [Ipouecchl okuciaeHuss W BoccTaHOBiIEeHUS. OKuCAUTENU U
BOCCTAaHOBUTENH

3.7

XUMHUECKUHN SKCIIEPUMEHT: U3ydeHHe 00pas3IoB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOAECHCTBUE IMIPOKCUAA IIMHKA C PAaCTBOPAMHU
KUCJIOT U IeJI0YeH, MPOBEICHHUE OMBITOB, MILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKIMii (TOpeHue, peaKkiiuu
pa3I0kKEeHUs!, COeMHEHNS)

9 KJIACC

Kon
1

11

IIpoBepsieMblii JJIEMEHT COJePKAHUSA
BemectBo 1 xummnueckas peakuus. [Toropenue

[Tepuonnueckuit 3akoH. [lepuoamdeckas cucrema xumuueckux 3yemeHtoB .M. MengeneeBa. CTpoeHne aTtoMoOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaJIKs, KaIbIUs U UX COCIUHEHUM B COOTBETCTBUU C MOJOKEHUEM
anemMeHToB B [lepronyueckoi cucteMe U CTPOCHHEM HX aTOMOB




1.2

1.3

1.4

CrpoeHne BeliecTBa: BHUABI XUMHUYECKON CBS3U. THIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBMCHUMOCTb CBOMCTB BEIECTBA OT THUIA
KPUCTAJUTMYECKON PeIIETKN U BUAAa XUMUYECKOH cBsizu. Kiaccudukanys 1 HOMEHKIIaTypa HEOPraHMUECKUX BEIIECTB (MEXIyHApOaHas U
TpUBMAJIbHASA). XMMHUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIUXCSA K PA3JIMYHBIM KJIaccaM HEOPraHMYECKUX COCIMHEHHH, FTeHeTH4ecKas CBsI3b
HEOPraHUYECKHUX BEILECTB

Knaccuukanus XuMUYeCKUX peakifii O Pa3InYHbIM MPU3HAKaM (TI0 YHCITY M COCTABY YYaCTBYIOIIUX B PEAKIIUU BEIECTB, IO TEINIOBOMY
3¢ eKTy, M0 HM3MEHEHUIO CTENEeHEW OKMCICHHS XHMHUYECKHUX 3JIEMEHTOB, 110 OOpaTMMOCTH, M0 YYacTHIO Karajau3aropa). ODK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUECKHUE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMUYECKOW peaKuu

[Tousitue 06 O6paTI/IMLIX u HCOGpﬁTHMHX XUMHYCCKUX PCAKIHAX. IlonsiTHE O TOMOTCHHBIX HU FCTCPOrcHHBIX PCAKIHAX. Ilonsatue o
XUMHYECKOM paBHOBECHH. (DaKTOpH, BJIMAIOIIME HA CKOPOCTH XHUMHYSCKOH PE€AKIUN U ITOJIOKCHNE XUMHUYCCKOI'0O paBHOBECHU A

1.5

OKMCINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akuuu, 3J'IeKTp0HHBII71 0aJaHC OKMCIMTEIbHO-BOCCTAHOBUTEILHOM pEaKkunu. CocraBnenue
ypaBHCHI/Iﬁ OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C UCIIOJIB30BAHUEM ME€TOA 3JICKTPOHHOI'O OanaHca

1.6

1.7

2.1

Teopus 3M€KTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTHOHBI, aHMOHBI. MexaHu3M AMCCOLMAlMM BELIECTB C
pa3IMYHbIMHU BUJAMH XUMUYecKor cBsi3u. CreneHpb auccounanuu. CuiabHble U c1adble 3JeKTpoauThl. Peakiiu noHHOro ooMeHa. Y ciioBus
NPOTEKaHMs peakluii HOHHOIO OOMEHa, MOJIHbIE M COKpaIllEHHbIE HOHHBIE YpaBHEHUs peakiuid. CBolicTBa KMCIOT, OCHOBaHUH U conell B
CBETE MpEACTaBIECHUIN 00 3JEKTPOIUTHYECKOH aucconranuy. KauectBeHHble peakiiuy Ha HoHbl. [loHsTHE O THApOIM3E coneit

XUMHYECKIH OKCIICPUMCHT: O3BHAKOMJICHHUEC C MOACTIAMHA KPUCTAIUNIMNICCKUX peI_HéTOK HEOPTaHNYCCKUX BCUICCTB — MCTAJUDIOB U HEMCTAJIJIOB
(rpadurta n anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS); UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIH OT BO3ACHCTBHS
pa3IuUHBIX (AKTOPOB; HCCIECAOBAHUE AIICKTPONPOBOJHOCTU PACTBOPOB BEIIECTB, MpoOIEcca JUCCOLUANNU KUCIOT, IIeioueil M conei
(BO3MOXHO UCIIOJIb30BAHUE BUICOMATEPHAJIOB); IPOBECHUE OBITOB, HIUTIOCTPUPYIOLIUX MTPU3HAKHU MTPOTEKAHMS PEAKIii HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIIEICHHUE raza, 00pa3oBaHUE BOJbl); ONbBITOB, WUIOCTPUPYIOLIUX IPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3iokKeHus, COEJUHEHN ); paclio3HaBaHUE HEOPraHMYECKUX BEILECTB € IIOMOIIbI0O KAaUeCTBEHHbIX peaKLUil Ha
HOHBI; PCIICHNEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramie 1 ux COCINHCHUA

OO61as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue u pu3ndeckue CBONCTBa
MPOCTHIX BELIECTB — raJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha MpHMeEpe XJopa (B3auMoJeiicTBHE ¢ MeTaJulaMH, HEMETaJJIaMH, LIeJI0YaMH).
XnopoBogopoa. ConsiHas KHCIIOTa, XUMUYECKHE CBOWMCTBA, MOJyYeHUE, MpUMEeHeHHue. [[eficTBre Xjiopa M XJIOPOBOJIOPOJAa HAa OPTraHU3M
yesoBeka. BaxkHelme XJI0pHuIbl U UX HAXOXKACHUE B IPUPOJIE

2.2

2.3

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHMsS aTOMOB, XapaKTepHble CTeNeHU OkucieHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOAA U Cepbl. AJIJIOTPOIHBIE MOIU(UKALIMKN KUCIOPOAa U cepbl. XMMHUYECKHE CBOWCTBA
cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NUECKHe U XUMUYecKue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKcHI0B. CepHas
KHCJIO0Ta, (PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (OOIIME KakK MPEICTaBUTEINs Kiacca KUCIOT U cnenuduueckue). XMMHUECKUE PEaKIIny,
JIeKalUe B OCHOBE NMPOMBIIIIEHHOTO crioco0a moyiydyeHus: cepHoi KUcnoThl. [Ipumenenue. Conu cepHOM KUCIOThI, KAUECTBEHHAs peaKius
Ha cynbhaT-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUI B MpHpojie. XUMHUUECKOE 3arps3HEHUE OKPYKAIOLIEH cpelibl COSIUHEHUSIMHU CEpbl
(KUCIOTHBIE JOXAH, 3arpsiI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBpalleHuUs

OO6mrast xapaktepuctuka 3memMeHToB VA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEepHBbIE CTEMEeHH OKHUCIeHUs. A3OT,

pacnnpoCTpaHCHUC B IIpUPOIC, (I)I/I3I/I‘{CCKI/IG U XHUMHYECKHE CBOICTBA. prFOBOpOT a30Ta B [IpUpoac. AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC
CBOfICTBa, IMMOJIYUYCHHUEC U ITPUMCHCHHUC. Comu AMMOHMNA, UX (bl/ISI/II—IeCKI/Ie 1 XUMHYCCKHE CBOﬁCTBa, MMPUMCHCHUC. KauecTtBenHnas pCaKknus Ha




MOHBI aMMOHMs. A30THasi KHMCJIOTa, €€ MojydyeHue, pU3n4YecKue U XUMHUYECKUe CBOMCTBa (00IIME KaK MpEeACTaBUTENs Kilacca KUCIOT U
cneunpuyeckue). Mcnoiap3oBaHWe HHUTPATOB M COJICH aMMOHMSA B KadeCTBE MHHEPAJIbHBIX YHOOpeHHH. XHMMHUYECKOe 3arpsi3HEHHE
OKpY’Karolllel cpesibl COeIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXK/U, 3arpsi3HEHNE BO3/1yXa, [TOUBbI U BOJJOEMOB)

2.4

2.5

dochop, amnorponHbie Moaudukauu docdopa, ¢usndeckue u xumudeckue cpoiictBa. Oxcun docdopa(V) u dochopHas kuciora,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA, noyryueHue. Mcmnonb3oBanue pocdaroB B kKauecTBE MUHEPATBHBIX YI0OpEHUI

OOmast xapaktepucTuka 3jeMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTpPOEHHsSI aTOMOB, XapaKTEpHBIE CTENEHH OKUCICHUS. YTIEepo[,
QIJIOTPOIIHBIE MOAU(UKALIMU, PACIPOCTPAHEHUE B IpUPOJIe, PU3NYECKUE U XUMHUYECKHe CBOMCTBa. Ancopouus. KpyroBopot yriepona B
npupoge. OKcuasl yriepoaa, ux (QpU3MUECKHe M XUMHUYECKHE CBOMCTBA, JCWCTBUE HA JKUBBIC OPraHU3MBI, MOJYyYCHHE W IPUMEHEHHE.
DKOJOru4ecKre MpoOsieMbl, cBsi3aHHbIe ¢ okcuaoM yriaepoaa(lV); runoresza riiod6anpHOro MOTEIUICHUS KIMMAaTa; MapHUKOBBIA >(PQEKT.
VYrospHas KUCIOTa U €€ CoNr, MX (PU3MUECKUEe U XUMUYECKHE CBOWMCTBA, MOJTY4YeHUE U IpuMeHeHne. KauecTBeHHast peakius Ha KapOoHaT-
noHsl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO03sICTBE

2.6

2.7

[TepBoHavasibHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUX yriiepojaa (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TaHOJ, TJIMIIEPUH,
yKCycHas kucnota). MIx coctaB u xumuueckoe crpoerue. [lonarre o G6nonornyeck BaKHBIX BEIIECTBAX: XKUPAX, OeIKax, yrieBojax — U ux
POJIM B JKU3HU YeNloBeKa. MarepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHWYECKUX COCTUHEHHM

Kpemuuii, ero pu3nueckne u XUMUYECKUE CBOKMCTBA, MOTy4YeHHE U puMeHeHne. CoequHeHus KpeMHuUs B ipupoe. OOmue npeacraBiecHus
00 oxcuzae kpeMuusA(IV) u xpemuueBoi kucinore. CHUIMKAThl, UX HCIOJIb30BaHUE B OBITY, MEAMIIMHE, MPOMBINIICHHOCTH. BaxuHeiimue
CTPOMTENIbHbIE MaTepHallbl: KepaMHKa, CTEKJIO, LIEMEHT, O€TOH, kene300eToH. [Ipobiembl 6e301MacHOro MCHOIb30BAaHUS CTPOUTEIbHBIX
MaTepuaioB B IOBCEAHEBHOM )KU3HU

2.8

3.1

XVUMUYECKUI SKCIEPUMEHT: M3y4eHHEe OOpa3llOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOM KHCIIOTBHI, NPOBEICHHE KaueCTBEHHBIX
peaKuHﬁ Ha XJIOPUA-UOHBI H Ha6J'IIOI[€HI/IC IMPU3HAKOB HX HNPOTCKAHHA, OIBITHI, OTpaXAKOIIUC (1)I/IBI/I‘ICCKI/IG M XUMHYECKHE CBOICTBa
TaJJOTeHOB U MX COEJMHEHUH (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPHUAIOB); O3HAKOMJIEHHE C 0oOpa3lamH XJOPHJIOB (TaJIOreHHUI0B);
O3HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeIMHEHUIMHU (BO3MOXKHO MCI0JIb30BaHNE BUJIEOMATEPHAIIOB); HAOJI0IEeHUE IIpoLiecca O0yTIIMBaHUs
caxapa MoJl JACUCTBHEM KOHLEHTPUPOBAHHON CEpPHOM KHUCIIOTHI; U3y4yeHHE XHUMHMYECKHX CBOMCTB pa30aBIEHHON CEpPHOM KHUCIIOTHI,
MPOBEACHUE KAYECTBEHHOM peaKIu Ha CyJb(aT-uOH U HaOJI0IeHnEe TpU3HaKa €€ MPOTEeKaHusl; 03HAKOMJIEHUE C (PU3NYECKUMH CBOWCTBAMH
azora, gocdopa U UX COEAMHEHHH (BO3MOXHO MCIIOIB30BaHME BHUAEOMATEpUaIOB), oOpa3liaMM a30THBIX M (HOCHOPHBIX YAOOpEHMIL;
MoJTy4eHne, COOMpaHue, paclio3HaBaHUE M U3yYeHHe CBOMCTB aMMHaKa; MPOBEICHIE KaueCTBEHHBIX PEaKIuii Ha HOH aMMOHUS U docdar-
MOH U U3YyYEHHUE NMPU3HAKOB UX MPOTEKaHMs, B3aUMOIeHCTBHE KOHLIEHTPUPOBAHHOM a30THOI KHCIIOTHI C ME/bIO (BO3MOKHO UCIIOJIb30BaHUE
BU/IEOMATEPHAJIOB); U3yUCHNE MOJIeNIeil KpUCTANIMYECKHX PEHIETOK ainMasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE C ITPOIECCOM afcoponnu
PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIVIEM M YCTPOHCTBOM IPOTHBOras3a; MoJlydeHHe, cOOMpaHue, paclo3HaBaHWE U HM3Yy4YEHUE
CBOMCTB YTJIEKUCIIOTO Ta3a; MPOBeIeHNE KaUeCTBEHHbBIX PEaKIMii Ha KapOoHAT- U CHIIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX MPOTEKAHUS;
O3HAKOMJICHUE C MPOAYKLHMEH CHIMKATHON MPOMBIIIIEHHOCTH; PEIIeHNE SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeine HeMeTanisl 1
UX COCTUHECHUS»

Mertamnsl 1 uxX COCIUHCHUA

OO0mias xapakTepuCTHKa XMMHUYECKUX 3JEMEHTOB — METAJUIOB HAa OCHOBAaHMHU UX MoyoxeHus B llepumonnueckoil cucreMe XMMHUYECKHUX
anemeHToB /(.M. MenneneeBa u crpoeHuss atoMoB. CTpoeHue MeTaioB. Meramiudeckas CBsI3b M METaUIMYECKas KPUCTAJUIMYECKas
peméTka. DIEeKTPOXUMHUUECKUN Psiji HAPsDKEHUH METalIoB




3.2

dusnueckue U XMMHUYECKHE cBoiicTBa MeTayuioB. OOmue crnocoObl MOMyyeHHs MeTauloB. IIoHATHE O KOPpO3UM METalJIOB, OCHOBHbBIE
COCOO0BI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTajb, YYT'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIJICHHOCTH

3.3

3.4

3.5

3.6

[[lenounble Metamibl: mnosioxkeHue B Ilepuonnueckon cucreme xumuueckux 3yemMeHTOB J[.M. Menpneneesa; CTpoeHHME HX ATOMOB;
HaxoxaeHue B npupoje. Gusnueckre U XUMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanusi). OKCUIIBI U THIPOKCHUIBI HATPHUS U KaJlus.
[IpuMeHeHne WET0YHbIX METAIIOB U UX COCITMHEHUN

[[lenoyHo3eMenbHbIE METAIIBI MAarHUM M KajbLMi: nojiokeHue B llepuoanueckor cucreme xumuueckux siemeHToB .M. Menneneesa;
CTPOEHHE UX ATOMOB; HaXOKJEHUE B pupoe. Pu3nueckrue U XMMUYECKUE CBOMCTBA MarHus M Kajblus. BaxxHeinme coefuHeHus KalbLUus
(oxcua, TuapOKCU, conn). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS

Amomunuit: nonoxkenue B I[lepuonmyeckoit cucreMe xumuueckux 3iemMenToB J.M. MeHeneeBa; cTpoeHHe aToMa; HAaX0XKJIEHUE B MPUPOJIE.
Ousnueckre 1 XUMHYECKHE CBOMCTBA almfOMUHUS. AMGOTEpHbIe CBOMCTBA OKCHUIA U TUAPOKCHIA ATFOMUHUS

Keneszo: nonoxkenue B Ilepuoguueckoii cucreme xumuueckux sneMeHToB .M. MeHeneeBa; cTpoeHHe aToMa; HaAXOXKJICHHUE B MPUPOLE.
duznyeckue U XMMHUYECKHe CBOICTBa kene3a. Oxcuabl, ruapokcuasl u conu xkeneza(ll) u xxenesa(Ill), ux cocras, cBoiicTBa U OTy4YeHUE

3.7

XUMHUECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMH METaUIOB M CIUIABOB, UX (PM3UYCCKHMMHU CBOWCTBAMM; U3YyUCHHE PE3YJIbTATOB
KOPPO3UH METAIIOB (BO3MOXKHO HCIIOJIb30BAHKME BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIA KAJbIUs U HATPHUS C BOIOH
(BO3MO’KHO UCTIOJIb30BaHUE BUICOMATEPHAIIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI; ITPOIEcca FOPSHHMS JKejle3a B KUCIopo/Ie (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATCPHAIIOB); MPU3HAKOB MPOTEKAHWS KAYCCTBCHHBIX pPEaKIMii HA WOHBI (MarHus, KalbIUs, ATFOMUHUS, ITUHKA,
xene3a(ll) n xeneza(Ill), meau(Il); HaGmromeHHEe W ONMUCaHWE MPOIECCOB OKPAIIMBAHMS IIJIAaMEHW WOHAMH HATPHS, KaJUsd W KaJIbIUS
(BO3MOXKHO HCIIOJIP30BAHKE BHJICOMATCPUAIIOB); HCCIICIOBaHHE aM(DOTEPHBIX CBOWCTB THAPOKCHA ATIOMUHHUS M THUIPOKCHIA ITMHKA;
pelleHHEe IKCIICPUMEHTAIBHBIX 33714 110 TeMe «BaXHeHIne MeTaibl U UX COCTMHCHUS

Xumus u OKpYy’Karomiasa cpeaa

4.2

4.3

HoBrie MaTepHraibl U TEXHOJIOTHUH. BeH_[eCTBa U MaTepuajibl B HOBCC,Z[HeBHOI‘/JI JKM3HH YeloBeKa. XUMHSA U 310pPOBLEC. be3onmacHoe
HCITIOJIB30BaHHEC BEIICCTB U XUMHUYCCKUX peaKuHﬁ B 6BITy. HepBas[ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

OCHOBBI 3KOJIOTHYECKON IPpaMOTHOCTU. XUMHUYECKOE 3arps3HeHue okpyxarwomei cpeasl [IJIK. Poab xumum B pemieHUH 3KOJIOTHYECKUX
npo6aem. [IpuposHble UCTOYHHUKHM YIIIEBOJOPOJIOB (Yrosb, MPUPOJIHBIA ra3, HE(Th), NPOAYKTH HUX MEepepabOTKH, UX pOJb B OBITY H
MIPOMBIIIIIEHHOCTH

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC o6pa3u0B MaTCcpHruaJioB (CTGKJ'IO, CIINIaBbl MCTAJIJIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)

MMPOBEPSAEMBIE HA OI'D ITO XUMWHM TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Iff)‘:)iepﬂeMoro IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pPe3y/JibTaTaM 0230BOI0 YPOBHSI OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl
TpeGoBanus OCHOBHOT0 0011ero oopaszopanus Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TMO3HABa€MOCTH SIBJIEHUI PUPO/Ibl, TOHUMaHUE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHUYECKON HayKH Kak 00JacTh COBPEMEHHOIO
11 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJIbTYpbl U MPAKTUYECKOW AEATENbHOCTH YEIOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBA;

IIOHUMaHHUEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK




1.2

0 HAaY4YHBIX METOJAaX IMO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIIBHBIX U TCOPECTHUYCCKUX MCTOAAX HMCCICAOBaHUA BCUICCTB U M3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC UCITIOJIL30BATh MOJCIIN JJIsL 00BsICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cdepax nmpodecCHOHATBHOMN JIESATEIBHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha IOCTHKEHUSIX
XUMAYECKOH HAyKH, 4YTO TIO3BOJIUT OOYYarOIIMMCS paccMaTpuBaTh XHUMHUIO Kak cdepy cBoeil Oymymieil mnpodeccuoHanbHOM
NEeSATEIbHOCTH U C/AeNaTh OCO3HAHHBIA BHIOOP XMMHH KakK MPOQWIBHOTO MpeaMeTa MPHU Mepexoje Ha ypOBEHb CPEIHEro OOIIero
oOpa3zoBaHHs

BJ'Ia,ZleHI/IC CHCTEeMOM XMMHYCCKUX 3HAHUM 1 YMCHHUEC IPUMCHATH CUCTEMY XUMHUUYCCKUX 3HaHHI>'I, KOTOpas BKIIIOYacCT:

2.1

BaKHEHIITE XMMHUYECKUE TTOHATHS: XUMHUICCKUN OJIEMEHT, aTOM, MOJICKYJIa, BEIICCTBO, IIPOCTOC U CIOKHOE BEIIECCTBO, OAHOPOAHAA U
HCOAHOPOJHAsA CMCChb, OTHOCUTCIIbHBIC aTOMHAA U MOJICKYJIIpHAd MAacCChbl, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIAApHAsA Macca, MOJBIpHLIfI
O6’béM, OKCH A, KHUCJIOTAa, OCHOBAaHHUEC, COJIb (CpeﬂHHH), XUMHUYCCKasd pCakius, pC€aKurnu COCAMHCHUA, pCaKIHUKU Pa3JIOKCHUA, pCaKIuU
3aMCIICHUA, pCaKIIUU O6MCHa, TEIJIOBOM 3(1)(1)€KT p€aKnu, 5K30- U SHAOTEPMUUCCKUEC pCaKIIUH, paCTBOP, MaCCOBAaA JOJISI XUMUYCCKOI'O
QJICMCHTA B COCAMHCHUH, MAaCCOBasA J0JIA U IMPOUCHTHAA KOHLCHTPpAIHA BCIICCTBA B PACTBOPE, AAPO aToOMa, BJIGKTpOHHI)If/i ({0 aroMa,
aTOMHas Op6I/ITaJ'IB, paauyc aroma, BAJICHTHOCTb, CTCIICHb OKHUCJIICHHA, XUMHWYCCKAA CBA3b, 3JICKTPOOTPHULATCIIBHOCTD, IOJIIpHAd U
HCIIOJIIpHAad KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAIITIMYCCKAA peméTKa (aTOMHaﬂ, HOHHas, MCTAJIJINYCCKasd,
MoneKmepHa;[), HOH, KaTUOH, aHHOH, JJICKTPOJIUT W HCIJICKTPOJIUT, JJICKTPOJIUTHYCCKAA AHCConralusa, PCaKhuKi HOHHOI'O O6M€Ha,
OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIINHN, OKUCIHUTEIb U BOCCTAHOBUTCIIb, OKMCIICHUEC U BOCCTAHOBJICHUE, 3JICKTPOJIN3, XUMHUYCCKOC
PAaBHOBCCHC, O6paTI/IMI>Ie nu HeO6paTI/IMBIe p€akunu, CKOpOCTb XHUMHAYECKOH pC€aKlu, KaTajaiu3aTop, HHK, KOppO3usa METAJIIIOB, CILIABLI

2.2
2.3

3.1

OCHOBOITOJIArarolMe 3aKOHbl XMMUM: 3aKOH COXpaHEHHMs Macchl, nepuoaudeckuit 3axkoH .M. MenpeneeBa, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH ABOTapPO

TEOPUH XUMHUU: aTOMHO-MOJIEKYJISIPHASI TEOPHUSI, TEOPHUSI IIEKTPOJIUTHUECKON TUCCOLIMALUN

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yMEHHE MPaBWJIHHO MCIOIB30BaTh U3yYEHHBIC BEIIECTBA M MaTepPUANIBI (B TOM YHCIIE MUHEPAJIbHBIC YI0OPEHHU S, METAJIIBI M CIUIABBI,
MPOIYKTHI IEPePadOTKH MPUPOTHBIX UCTOYHUKOB YIIIEBOJOPOIOB (YIJIs, MPUPOJHOTO raza, HehTH) B OBITY, CETLCKOM XO03sIiICTBE, Ha
MPOU3BOJICTBE M MOHUMAHWE 3HAUYCHUS KUPOB, OCIIKOB, YIJIEBOJIOB JUIsl OpraHU3Ma YeJOBEKa; YMEHHE MPOTHO3MPOBATH BIIUSHHE
BEILIECTB U XUMHYECKHX MPOLIECCOB HAa OPraHU3M YEI0BEKA U OKPYKAIOLIYIO IIPUPOIHYIO CpENy

3.2

YMCHHUEC UHTCTPUPOBATL XUMHNYCCKUEC 3HAHNA CO 3HAHUAMU JPYI'UX y‘le6H]':>IX npeaMcTOB

3.3

HaJIM4Yue ONbITa padOoThI C Pa3IMYHBIMU HCTOYHUKAMU HH(POPMAIUH 10 XMMUHU (Hay4Has ¥ Hay4YHO-TIOMYJIIpHAs JTUTepaTypa, cIoBapH,
CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIEHMBAaTh HH(POPMALMIO O BEIIECTBAX, HUX NPEBPALICHUAX W MPAKTUYECKOM MPUMEHEHHMM M YMEHHE
UCIOJIb30BATh €€ I pelIeHUs] y4eOHO-[I03HABATENbHBIX 33134

Brnagenue ocHOBaMH MOHATHITHOTO amnmnapara i CUMBOJIMYECKOTO SI3bIKa XUMHH ISl COCTaBJICHUS (POPMYIT HEOPraHWYECKUX BEILECTB,
ypaBHEHMI XUMHUYECKUX peakiuii; ocHoBaMH XxuMudeckoit HomeHki1aTypsl (IUPAC u TpuBHaibHOI)

YMeHue oOBACHATH CBSI3b MOJIOKEHUsS dMeMeHTa B Ilepuoanueckoil cucteMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3aps SApa, o0LIee YNCII0 AIEKTPOHOB), paclpeiesIEHUEM AIEKTPOHOB 110 SHEPTreTHUECKUM YPOBHSAM
aTOMOB TEPBBIX TPEX MEPUOAOB, KK U KabILIUs




[IpencraBienre 0 MEPUOAUYECKON 3aBHCUMOCTH CBOMCTB XMMHMYECKHUX JJIEMEHTOB (paguyc aTroma, 3JIEKTPOOTPHUILATEIHHOCTS),

6 MIPOCTBIX U CJIOKHBIX BEIIESCTB OT MOJOXKEHHS dJIeMeHTOB B [leprnoanueckoil cucreme (B MaIbIX MEPUOIaX M TIaBHBIX MOATPYIINAX) U
AIEKTPOHHOTO CTPOEHUS aToMa

7 YMeHue kinaccupuupoBaTh:

7.1 XUMHUYECKUE FTIEMEHThI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKUE PEaKIIUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTEIICHb OKUCIICHUSI XUMHUYECKUX JICMEHTOB, 3apsii HOHA

8.2 BH/Jl XUMHUYECKOU CBSI3U M TUI KPUCTAIUTHUECKON CTPYKTYPHI B COCTUHEHUSX

8.3 XapakTep cpebl B BOJHBIX PACTBOPaX BEMIECTB (KUCIOT, OCHOBAHUH )

8.4 OKHCJIUTENh ¥ BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBath (HU3HMUECKHE U XUMUYECKUE CBOMCTBRA:

9.1 MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPO, TpaduT, anma3, KpeMHHUH, a30T, pochop, cepa, XJI0p, HATpUid, Kalnuii, MarHui, KaJabluH,
ATFOMUHUM, KEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK, XJIOPOBOJOPOI, CEPOBOJOPOJI, OKCHABI M THUAPOKCHIIBI

9.2 metaioB [-11A rpymnm, amromunus, menu (1), nunka, sxenesa (11 u 1), okcuast yriepona (I u IV), kpemuus (IV), asora u pocdopa
(Il V), cepsl (IV u VI), cepaucras, cepnas, a30TucTasi, a30THas1, pochopHasi, yrojJbHas, KpeMHHEBasI KUCIOTA  UX COJIN)

93 MPOTHO3UPOBATE U XapaKTepH30BATE CBOWMCTBA BEIIECTB B 3aBHCUMOCTH OT WX COCTAaBa M CTPOCHNA, MPUMEHEHHE BEIECTB B
3aBHCHMOCTH OT UX CBOMCTB, BO3MOXHOCTh IPOTEKAHUSI XUMUYECKUX MPEBPAILIEHUN B pa3IUYHBIX YCIOBUSIX

10 YMeHue cOCTaBISITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIHiA, B TOM UHCIIE:

10.1 peakIfii HOHHOTO OOMeHa

10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

10.3 WUTFOCTPUPYIONINX XHMHUYECKHAE CBOMCTBA N3YICHHBIX KJIACCOB (TPYII) HEOPTaHUIECKIX BEIICCTB

10.4 MTOJITBEPIKTAIOIIUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMHU

11 YMeHUe BBIYUCISATh (MIPOBOJUTH PACUETHI):

11.1 OTHOCHUTEIILHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO JIOJIO XHMHUYECKOTO 3JIEMEHTA B COSTMHCHUN

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

11.4 M0 YPaBHEHHUSIM XUMUYECKHUX PEAKIUil K HaXOUTh KOJMYECTBO BEIIECTBA, 00BEM M MacCy pEareHTOB WIH MPOIYKTOB PEaKIIUU

12 Bnanenue (3HaHue OCHOB):

121 OCHOBHBIMH METOJaMH HAy4YyHOTO TMO3HaHWs (HaOMIoACHHE, U3MEpEHUe, IKCIIEPUMEHT, MOACIUPOBAaHNE) IPU U3YUYEHUU BELIECTB U
XUMHYCCKHX SBJICHHIA, YMEHHE CHOPMYITHPOBATE MPOOIEMY U TIPEUIOKHUTH ITYTH €€ PeIIeHUs

12.2 0e30macHo# paboThl ¢ XUMUYECKUMU BEIIECTBAMU, XUMHUECKOH MOCY10i U 1a00paTOPHBIM 000PYI0BaHHEM




IpaBUIaMH O€30I1aCHOrO OOpAIllEHUsI C BELIECTBAMH, MCIIOJIb3YEMbIMH B IOBCEJHEBHOM JKM3HHU, NMpaBWIAMHU INOBEJCHHS B LENAX
12.3 cOepexeHHsI 370pOBbSl M OKpYXAroIlleld MPUPOAHOM cpenbl, MOHMMaHuE Bpeda (OIMacHOCTH) BO3JCHCTBHUSA HAa KMBBIC OpPraHH3MbI
OIpeIeJIEHHBIX BELIECTB, CIIOCOOOB YMEHBIIIEHUS U IPEJOTBPAILEHHSI UX BPEIHOTO BO3ACHCTBUS

13 Hayimyne npakTu4eckux HaBbIKOB IUIAHUPOBAHUS U OCYILECTBIICHUS CIEIYIOINUX XMMUYECKUX SKCIIEPUMEHTOB:

131 U3y4yeHHE M OIUCaHue (PU3MUYECKUX CBOMCTB BEILECTB; O3HAKOMIICHHE © (GU3NYECKUMU U XMMHUYECKHMHU SIBIICHUSIMM; OIIBITHI,
WUIIOCTPUPYIOLINE TPU3HAKH ITPOTEKAHNUS XUMHUUECKUX PEaKIIUM

13.2 u3yueHue cnocoOOoB pa3aeieHus cMecen

133 NOJYYEHHE KUCIIOPOJIA U H3YHEHHE Ero CBOWCTB; IOJyYeHHE BOZOPOJIA 1 M3Y4EHHUE €rO CBOMCTB; IOJYy4YEHUE YIJIEKHUCIIOTrO ras3a u
U3Y4YEHHE €r0 CBOMCTB; MOIYyYeHHE aMMHUAKa U U3yUYEHHUE €Er0 CBONCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH PAaCTBOPEHHOIO BEILIECTBA

135 NPHMEHEHHE HHINKATOPOB (;makmyca, MeTHIIOpaHka U GpeHondragenna) s OnpeaeseHHs XapakTepa Cpeabl B pacTBOpax KUCIOT U
1ieao4en

HCCICA0OBAHUEC U OIIMCAaHUC CBOWCTB HCOPTaHNMYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB, U3YUCHUC B3aHMOHeﬁCTBHH KHUCJIOT C MCTalllaMU,
13.6 OKCHAaMU MCTAJIJIOB, paCTBOPUMBIMH YU HEPACTBOPHUMBIMU OCHOBAHUAMM, COJIAMU; IMOJTYYCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHC
OIHOI'0 METaJllla APYI'UM U3 paCcTBOpaA COJIN; UCCICIOBAHUC aM(bOTepHBIX CBOMCTB TUAPOKCHUAOB aJIFOMHUHHUA U HHHKA

13.7 pellICHHE SKCIEePUMEHTAIbHBIX 3a/ady 1o TemaM: «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIUHEHUN»; «DJIEKTPOIUTHYECKas
’ JIMccoIuanmsy;, «BaxxHeHImne HeMeTanIbl ¥ UX COSANHECHU, « BaxkHeHIITe METaNIbl M NX COCANHCHUS

XUMHUYECKHE SKCIIEPUMEHTBI, HJUTFOCTPUPYIOIIME NPU3HAKH TPOTEKAHUS PEaKIMii MOHHOTO OOMEHA, KaYeCTBEHHBIC pPEaKIUH Ha
13.8 MPUCYTCTBYIOIIME B BOJHBIX PacTBOpaxX HOHBIL: XJIOPHA-, OpOMUA-, MOAUI-, Ccynbdar-, dhocdar-, kapOOHAT-, CHUIHKAT-aHUOHBHI,
THIPOKCHU/I-UOHBI, KATHOHBI AMMOHWUSI, MarHUsl, KIbIIMs, ATFOMUHHUS, JKenesa (2+) u xenesa (3+), meau (2+), IMHKA

14 VwmMenue:

141 NPEACTaBIATh PE3YJIbTAaThl JKCIIEPUMEHTa B (OpMe BBIBOJIOB, JOKA3aTeIbCTB, 'PAQHUKOB M TaOIHUIl M BBIABIATH SMIHPHUCCKHE
' 3aKOHOMEPHOCTH
14.2 YCTaHaBJIMBATL CBA3U MCKAY PCaIbHO Ha6J'IIOI[aeMI)IMI/I XUMHUYCCKUMU ABJICHUAMH W HpOoHECCaMH, IMPOUCXOAAIHMMU B MAKpO- U

MHUKPOMHDPE, 00BACHATh IPUUUHBI MHOI000pa3Hs BEIIECTB
IHEPEYEHBb 3JIEMEHTOB COJAEPKAHUSA, TPOBEPAEMbBIX HA OCHOBHOM TI'OCYJAPCTBEHHOM 3K3AMEHE 110

XUMnn
Kon IIpoBepsieMblii JJIEMEHT COJlePIKAHUS
1 [TepBoHaYAIbHBIE XUMUYIECCKUE TIOHATHUS
1.1 Uuctele BemecTBa U cMecu. CrocoObl pa3ienieHus: cMecei
1.2 ATOMBI U MOJIEKYIIbI. XUMHUYECKHE dNIeMeHThl. CHMBOJIBI XUMUYECKUX JIEMEHTOB. [IpOoCThie U CTI0KHBIE BEIECTBA.
1.3 Xumunueckasi GopMyia. BaJeHTHOCTh aTOMOB XUMHUYECKUX 1eMEHTOB. CTeNeHh OKUCTICHHS
14 3aKkOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHocUTenbHass aroMHas Macca. OTHOCUTENbHas MOJEKyIspHas macca. MaccoBas J0Jis

XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHUHN




KomnuecTtBo BemectBa. Monbs. Mosnsipaast macca. MossipHbIii 00b€M Ta30B. B3auMOCBs3b KOJWYECTBA, MACChl U YMCJIa CTPYKTYPHBIX

1.5 €IUHHUII BEIIeCTBa

1.6 du3znyuecKre U XUMUYECKUE SIBJICHUS. X UMHUUECKas peakius ¥ €€ Mpu3HaKu. 3aKOH COXPaHEHUSI MAaCChl BEIIECTB. X UMUUYECKHE YPaBHEHUS

2 [Tepuoanueckuii 3akon u [lepuoanueckas cucrema xumudeckux 3nemenToB JI.M. Menneneesa. CtpoeHue aToMOB

21 Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux ieMeHToB [[. 1. Menneneesa. [lepuoas! u rpynmbl. GU3HYECKUNA CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIBI JIIEMEHTA

29 Crpoenne aromoB. CoctaB aTOMHBIX sifiep. M30oTonbl. DnekTponbl. CTpoeHUE AIIEKTPOHHBIX 000I04eK aTOMOB MEpBbIX 20 XUMUYECKUX
sneMeHToB [lepuoanyeckoii cuctemsl .M. MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUHU CBOICTB XHMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MNEPUOAOB, Kalus, Kajblus (paauyca aTOMOB,

2.3 3JEKTPOOTPHUIIATEIHLHOCTH, METAJUIMUECKUX U HEMETAINTMYECKUX CBOMCTB) U UX COCIMHEHUM B COOTBETCTBUU C MOJIOKEHUEM HIIEMEHTOB
B [lepuoanueckoii cucremMe U CTPOCHUEM X aTOMOB

3 Crpoenue BeniecTa

31 Xumudeckas cBsi3b. KoBaneHTHas (MOMsipHAst U HEMOJSPHAs) CBsI3b. DJIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX 3JIeMEHTOB. FIOHHAs CBSI3b.
Mertaunueckas CBsi3b

39 TI/IHI:I KPUCTAJUTUYECKUX peIUHéTOK (aToMHasi, MIOHHAsI, METAJUTMYECKas), 3aBUCUMOCTbh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOU
PELIETKY U BUJIa XUMUYECKOH CBS3U

4 Baxneiiue npeactaBuTeIn HEOpraHUIecKux BeniecTB. HemeTtamibl n ux coeauHeHuss. MeTaibl 1 uX COSAMHEHUS
Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKUX COCTUHEHUI: OKCHIOB (COJIc00pa3yroIIne: OCHOBHBIC, KHCIOTHBIE, aM(pOTEepPHBIC) U

41 HecoJieoOpa3yolre; OCHOBaHHMM (IIENOYM M HEPACTBOPUMbBbIE OCHOBAHHMS); KHUCIOT (KHCIOpOACOAEpXkAllue U OECKUCIOPOIHBIE,
OJIHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIeH (CPEHUX U KUCIIBIX)

492 duznyeckne 1 XMMUYECKUE CBOICTBA MPOCTHIX BEIIECTB-HEMETAINIOB: BOAOPO/A, XJI0pa, KUCIOpoJa, Cephl, a30Ta, hocdopa, yrieposa,
KPEMHHUS

43 dusnueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIJIOB: JIMTHUS, HATPHsl, KaJlMs, MarHus W Kajblus, aJIIOMUHUSA, JKele3a.
DNEKTPOXUMHUUECKUH Psiji HAIPsHKEHUH METaIoB

4.4 dusznuecKre 1 XMMUIECKHE CBOMCTBA BOJOPOIHBIX COSUHEHNN HEMETAIIOB: XJIOPOBOAOPOIa, CEPOBOIOPOIA, AMMHAKa

45 dusnueckue U XUMUYECKHE CBOMCTBa okcunoB HemeTtawioB: cepwl (IV, VI), azora(ll, IV, V), dochopa(lll, V), yrnepona(ll, IV),
kpemuusi(IV). IlonyyeHne okcu0B HEMETAIIOB

4.6 Xumnueckue cBoiictBa okcuoB: MetaiioB IA—IIIA rpymm, nunaka, meau(Il) u xenesza(ll, IIT). ITomyuenue okcui0B MeTamLIOB

47 XUMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEPHBIX THAPOKCUAOB (HAa MpUMEpE THIPOKCUIOB AIFOMUHUSA, Kene3a, MuHKa). [lomydenne
OCHOBaHU# M aM(OTEPHBIX THAPOKCUIOB

48 OO01Ire XMMUYECKHe CBOMCTBA KUCIIOT: XJIOPOBOJAOPOAHOM, CEPOBOOPOIHOM, CEPHUCTOM, CEPHOM, a30THOH, (hochHOpHOIA, KPEMHUEBOH,
yroapHo#i. OcoOble XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOM M a30THOM KUCIOT. [TomyueHue kucmor

4.9 OO6mue xuMuyecKue cBoicTBa cpenHux coneil. [lomyuenue coseit

4.10 [Tonyuenue, cobnpanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YIIIEKUCIIOro Ta3a B 1abopatopuu

411 [Tonydyenne amMmmmuaka, CEpHOM M a30THOW KHCIIOT B TPOMBINUIEHHOCTH. OO0IIHe CriocoObl OMyUeHUSI METAILIOB




4.12

I'enernueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIUU

KJ'IaCCI/I(l)I/IKaI_II/IH XUMHYCCKHUX peaKHI/Iﬁ 10 pas3JIM4YHBIM IIpHU3HaKaM: II0 4YHCIY KU COCTaBy Y4YaCTBYIOIIUX B PEAKIMUKU BCIICCTB, IIO

>1 TEIUIOBOMY 3 (DEKTY, 10 U3MEHEHUIO CTETICHEH OKUCICHHSI XUMUYECKIX DJIEMEHTOB

52 TernoBoit 3pPeKT XUuMHUECKOW peakIMy, TEPMOXUMHUYECKHE YpaBHEHHUS. DK30- U SHIOTEPMHUYECKHE pEaKIUH. TepMOXUMHYECKUE
YpaBHEHMSI

53 OKHCINTENBHOBOCCTAHOBUTENBHBIE peakui. OKHUCIUTENN U BOCCTaHOBUTENH. [Ipoliecchl OKUCIEHHS M BOCCTAHOBJIEHUS. DJIEKTPOHHBII
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHONW PEaKLIUU

54 Teopus snexkrpoauTuyeckol qucconnanuu. KatnoHsl, aHMOHBI. DNEKTPOIUTHI M HEIEKTPOIUThl. CHIIbHBIE U cIa0ble 3JIEKTPOIIMUTHI.
Crenenp aucconuanuu

9.5 Peakuuu nonHoro oOMeHa. Y cioBus MPOTEKaHUs peakliii HOHHOTO 0OMeHa, MOJIHbIE U COKpAILlEHHbIE HOHHbIE YPaBHEHUS peaKkLui

6 XUMHS ¥ OKpYyKaromas cpeaa

6.1 BermectBa n MaTepualisl B TOBCEAHEBHOM JKU3HU YeloBeKa. be3onacHoe ucmonbp30BaHue BEIECTB M XUMUYECKUX PEeaklnii B 1abopaTopun
u ObITy. [lepBas moMoILb U XUMUYECKUX 0’KOTaX U OTPABICHUSIX
XUMHUECKOE 3arps3HeHHE OKpY)Kalomel cpeabl (KUCIOTHBIC MOKAM, 3arps3HEHHE IOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro

6.2 npenorBpamienus [IpenensHas gomyctumas koHueHtpauus BemectB (IIJK). Posib xumuu B pelieHMM S5KOJIOTMYECKUX HPOOIEM.
Ycunenne napHUKOBOro 3 dexra, pa3pyieHne 030HOBOTO CII0s
[Ipumenenne cepsl, a3ora, (ocdopa, yriepoaa, KpeMHUS U MX COCAMHEHHWHA B OBITY, MEIWIMHE, NPOMBIILIICHHOCTH M CEIbCKOM

6.3 xo3siicTBe. [IprMeHeHre MeTauioB U CIIJIaBOB (CTajlb, YYT'YH, JIOPATIOMUHMMA, OpOH3a) B ObITY M NMPOMBIIUIEHHOCTH UX COEIMHEHMH.
[ToHsITHE O KOPPO3HH METAINIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [IpupoaHbIE UCTOUYHUKH YTJIEBOJOPOJIOB (Yroyib, IPUPOJIHBIN ra3, HedTh), MPOAYKTHl MX MHepepaboTKu (O€H3MH), UX pOJib B OBITY U
ITPOMBIIITIEHHOCTH

6.5 IlepBoHaYaIbHBIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COSMHEHUX yriaeposa (MeTaH, 3TaH, 3TUIICH, alleTUIIeH, 3TaHOJI, IILIEPUH,
yKcycHas Kuciota). [lonsatue o 6Monornueck BaXkKHbIX BELIECTBAX: KUpaxX, OeNKax, YIriaeBoiaX — M UX POJIM B )KU3HHU YEJIOBEKA

7 Pacuérsr:

7.1 1o GpopmysaamM XUMHUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOM) 10JIM PacCTBOPEHHOTO BELIIECTBA B PaCTBOpPE

7.3 110 XUMUYECKUM YPABHEHHSIM
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