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1.HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma no XMMuM Ha yPOBHE OCHOBHOI'O OOIIEr0o 00pa30BaHUs COCTABIIEHA Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelbHON MPOrpaMMBbl
OCHOBHOTO oOmiero obpaszoBanus, mpeactaBieHHbx B DPI'OC OO0, a Takxe Ha
OCHOBe (enepaibHON pabodeil NporpaMmbl BOCIHUTAHUS M C YYE€TOM KOHIICTIUU
npenojaBaHusi ydeOHOro mpeameTa «XuUMHs» B 00pa3oBaTEIbHBIX OpPraHU3AIUIX
Poccuiickoit @enepaunm.

[Iporpamma mo xumMuu paspaboTaHa C IEJbI0 OKa3aHHUs METOJMYECKON MOMOIIH
YUHTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 yueOHOMY TIPEAMETY.

[IporpamMma 1o XMMUU J1a€T MPEJICTABICHHUE O IENAX, OOIIel cTpaTeruu 00y4eHus,
BOCIIUTAHUSI W  Pa3BUTUA  OOyYaIOUIUMXCS  CpeACTBaMU  y4eOHOro  mpeamera,
yCTaHABIIMBAeT  OO0s3aTeNbHOE  NPEJAMETHOE  COJIep)KaHUE,  MpeaycMaTpUBaeT
pacripeiesieHre ero mo KjiaccaM U CTPYKTYpUPOBAHHUE 110 pa3jiesiaM U TeMaM MPorpaMMBbl
0 XUMHUH, ONpPEACISIET KOJMYECTBEHHbIE U KAauyeCTBEHHBIC XapaKTEPUCTUKU
COJICpKaHMsI, PEKOMEHIYEMYIO IIOCJIeI0BATEILHOCTh HU3YYEHUS] XUMHH C Y4EeTOM
MEXIIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yyd4eOHOro Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEW O0YyYaroluXcs, ONpEeNsieT BO3MOXKHOCTH IpeaMeTa Jis
peanuzanuu TpeOOBaHWI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOU
OporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpPeOOBaHUM K
pe3ynbTaTaMm 00y4eHHUs] XMMUU Ha YPOBHE 11eJIeil U3y4deHus IpeIMeTa 1 OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENBHOW JEATEIBHOCTH OO0Yy4Yalolerocsi MO OCBOCHHUIO y4eOHOTO
COJIepIKaHUSI.

3HaHME€ XUMHUM CIY)KUT OCHOBOM s (OpPMHUPOBAHUS  MHUPOBO33PEHUS
o0Oy4aromierocsi, ero MpeACTaBICHU 0 MaTePUAIbHOM E€AMHCTBE MHpPA, BAXKHYIO POJIb
urparot (GopmMupyeMble XMMHUEH MPEACTABICHHUS O B3aUMOINPEBPAIICHUSX SHEPTHH U
00 DSBONIONUU BEHIECTB B TMPUPOJIC, O NYTAX pEIIeHHUs TI00aTbHBIX MpoOIeM
YCTOMUYMBOTO DPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOW, SHEPreTUYECKOW, MHUIIEBOU U
HKOJIOTUYECKOM 0€301MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuenue xumunu:

CIIOCOOCTBYET peanu3aiii BO3MOXKHOCTEH ISl caMOpa3BUTHUS U (HOPMUPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;



BHOCUT BKJaJl B (OPMUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaromuxcs,  HaBBIKOB  MX  CaMOCTOSITEIbHOM  y4eOHOM  JesTEeIbHOCTH,
AKCHEPUMEHTAIBHBIX UM  HCCIEIOBATENIbCKUX  YMEHUH,  HEOOXOJUMBIX  Kak B
MMOBCEIHEBHOM XKU3HU, TaK U B MPOGECCHOHAIBHOM ESATEIbHOCTH;

3HAKOMUT CO CIIeNU(PUKON HAYUHOTO MBIIIUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/Ia HAa E€IUHCTBO TPHUPOJBI U YEIOBEKAa, SIBISETCS OTBETCTBEHHBIM 3TalioM B
(OopMHUpPOBAaHUHU E€CTECTBEHHO-HAYYHON rPaMOTHOCTU 00Yy4aIOUINXCS;

croco0CcTBYeT (hOPMUPOBAHUIO IEHHOCTHOTO OTHOIIICHUS K €CTECTBEHHO-HAYUYHBIM
3HAHUSIM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOW BKJIAJ[ B IKOJOTHYECKOE O0Opa3oBaHUE
00yJaronuxcsi.

JlaHHble HampaBlieHHs] B OOYYEHUU XUMHHM OOECIEYMBAIOTCS CreIupUuKoin
cojiep>KaHusi y4eOHOT0 TpeIMeTa, KOTOPBIN SBIISETCS MEarormuecky alalTUPOBAHHBIM
OTpa)keHHeM 0a30BOM HAyKH XMMHUH Ha OTMPEICICHHOM 3Tare €€ Pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMs OPHUEHTUPOBAH Ha
OCBOCHHE OOYYarONIUMHUCS CHUCTEMbI TIEPBOHAYAIBHBIX TOHSATUNA XWMHUH, OCHOB
HEOPTraHUYECKON XUMUMU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATHUH OpPraHUYECKOU
XUMUHU.

CtpykTypa coaepkaHus MpOrpaMMbl MO XUMUU CHOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 MOJAX0/1a K €€ u3yyeHuto. ConaepkaHue CKIIaIbIBa€TCs U3 CUCTEMBI TOHATHM
0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH 0 XUMUYecKoil peakiuu. O0e
ATU CHUCTEMBI CTPYKTYPHO OPraHM30BaHbI M0 MPUHIIMIY TOCJIEI0BATEIIBHOTO Pa3BUTHUSA
3HAaHUN HA OCHOBE TEOPETUUECKUX MPEACTABIECHUN pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCET'O €CTECTBO3HAHMS;

[Tepunonnueckoro 3akona [.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHS O CTPOEHHUH aTOMA U XUMHYECKOH CBSI3U;

IpeCTaBIeHUH 00 SIEKTPOTUTHYECKON TUCCOLUAIIUY BEUIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MOIYYEHHBIX U
OCMBICTICHHBIX (JAaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJHOTO YPOBHS K JAPYroMy,
BBITIONHSAA ~ (PYHKIIMU OOBSCHEHHS W TPOTHO3UPOBAHMSI CBOWMCTB, CTPOCHUS U
BO3MOKHOCTEM MPAKTUYECKOTO MPUMEHEHHS U MOIYYEHUSI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMBbI 10 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEJCTABICHHUS O
XUMHUYECKOU COCTABIISAIOLIECH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPOBI,
LIEHHOCTHOI'O OTHOIIIEHUS] K HAYYHOMY 3HAHUIO U METOJaM MOo3HaHUs B Hayke. M3yuenue
XAMHH POUCXOINT C MPUBIICYCHUEM 3HAHUH U3 paHee U3yYECHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buomorus. 5—7 knacce» u «duznka. 7 Kiaacey.

[Tpy m3ydeHUN XUMUHU MPOUCXOAHUT (POPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOMU
HayKH Kak o0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHHWS, MPAKTHUUYECKON esITEIbHOCTH
YeJloBeKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOTO
npeaMera COCTOMT B (DOPMUPOBAHUM CUCTEMbl XMMHYECKMX 3HAHUM — Ba)KHEUIIMX
(aKkToOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKEHUU, AOCTYMHBIX 00O0OIIECHUI
MHPOBO33PEHUYECKOT0 XapaKTepa, si3blka HAyKW, B MPUOOLIEHUH K HAYYHBIM METO/JaM



MO3HAHMSI TPU W3YYCHHHM BEIIECTB M XUMHUYECKHX peakuuid, B (POpMHpOBAHUU U
pa3BUTUU TO3HABATENBHBIX YMEHHHA M MX NPUMEHEHUH B y4eOHO-TIO3HABATEIHbHOW U
y4eOHO-HCCIIEI0BATENBCKOM AESITEIbHOCTH, OCBOCHHUHU MPaBUi 0€30MaCHOr0 00palIeHUs
C BEIIIECTBAMU B TIOBCETHEBHOM KU3HHU.

[Ipy w3yyeHHMM XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs Ba)XHOE
3Ha4YeHHE MPUOOPETN TaKue e, KaK:

dopmupoBanue MHTEIUICKTYaTbHO pa3BUTOMU JMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYIHHUYECTBY, CaMOCTOSITEIbBHOMY TIPUHSATHIO PpEIICHUMH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

HaNpaBJICHHOCTh OOyUYEHUS HAa CHUCTEMAaTHYECKOE MPHUOOIICHHE O0yJaromuxcs K
CaMOCTOSITETTFHOW TO3HABATENIbHON JIEATEIHHOCTH, HAyYHBIM METOJaM TIO3HAHMSA,
(GOpMUPYIOIIIM MOTHUBAIMIO U Pa3BUTHE CITIOCOOHOCTEH K XUMUMU;

o0ecrniedeHne yCIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YJaIOIUMHUCS OIBITA
pa3HOOOpa3HON JIEATENBHOCTH, TO3HAHHWS W CaMOIO3HAHMS, KIIOYCBBIX HABBIKOB
(KJTFOUEBBIX KOMIIETCHIIHIA), IMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE JJIsI PA3IMYHBIX BUIOB
TeSITeTbHOCTH;

dopmupoBanue 001IeH PyHKIIMOHATEHON U €CTeCTBEHHO-HAYYHOH IPaMOTHOCTH, B
TOM YHCJIE YMEHUN OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY’KAIOIIEr0 MUpPA, UCTIONB3YS
3HaHMSI W ONBIT, MOJIYYCHHBIE MPU W3YYECHUU XUMHUH, MPUMEHSATH UX MPHU pElICHUU
npo0JieM B OBCETHEBHOM KU3HU U TPYJOBOH JESTEILHOCTH;

dopMupoBanue y o0OyYarONIMXCs TYMAaHUCTUYECKHUX OTHOIIEHUM, MOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUM JUIsi BBIPAOOTKM DKOJIOTMYECKH IEJIeCO00pa3HOro
MOBEICHHSI B OBITY M TPYIOBOM NEATETHLHOCTH B IEJISIX COXPAHEHHSI CBOETO 310POBBS
Y OKPYKaroIEH IPUPOJHOU CPEIBIL;

pa3BUTHE MOTHUBAIlMM K OOYYEHHUIO, CIOCOOHOCTE K  CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY TIPOGUJIS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUYeHHs.

OO6miee uyMcIO YacOB, PEKOMEHIOBAHHBIX I M3ydeHUs xumuu, — 136 dacos:
B 8 Ki1acce — 68 4acoB (2 yaca B HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).



2.COAEPKAHUE OBYUEHUA

8 KVIACC

IIepBoHayaabHBIC XUMHYECKHE IOHATHS

[Ipenmer xumuu. Ponp XUMuK B )KU3HU Y€JIOBEKa. XMMU B CUCTEME HayK. Tena u
BenecTBa. GU3NUECKHUE CBOMCTBA BEIIECTB. ArperaTHoe cocTtosinne Beniect. [lonsTue o
METOJlaX MO3HaHUs B XUMUU. YnCThIe BemecTBa U cMecu. CriocoObl pa3/iesieHus] CMeCeH.

ATOMBI U1 MOJIEKYJIbl. XUMHUYECKHUE 31EMEHTHI. CUMBOJIBI XUMUUYECKUX JIEMEHTOB.
ITpocThie U CI0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢dopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenbHass aTtoMHas Macca. OTHoOCUTEIbHAs
MOJIEKYJIsIpHas macca. MaccoBas 10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHECHUU.

Komunuecto Bemectsa. Monb. MoisipHas Macca. B3anuMoCBsI3b KOJIMYECTBA, MACCHI
U 4YHuCJa CTPYKTYPHBIX €IMHHI[ BeliecTBa. PacdeTsl mo ¢opmyliaM XUMHUYECKHX
COECIUHCHUH.

OU3NYECKUE U XUMUYECKUE SBJICHUSI. XUMHUUECKAsl PEeaKlUs U €€ MPU3HaAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUECKHe ypaBHeHUs. Knaccudukanus XuMHUECKUX
peakiuii (CoeTMHEHUs, pa3IoKEHHUs, 3aMeIeHUs], 0OMeHa).

Xumuueckuti sKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH TIOCYIOM, TMpaBuiaMu paboTel B JabopaTopuu
U TpueMaMH oOpaileHus ¢ J1abopaTopHbIM 00OpYTOBAaHHWEM, M3YYEHHE M OIMCaHUE
(bU3UYECKUX CBOMCTB OOpa3IOB HEOPTaHWUYECKUX BEIECTB, HAOIIOJCHHE (PU3HMYECCKUX
(u1aBneHue BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHAEHCALUS
BOABbI) W XUMHYECKHX (TOpEHHUE CBE€UYM, IMPOKAJIMBAHHE MEJHOM MPOBOJIOKH,
B3aMMOJICHCTBHE Mejla C KHUCJIOTOW) SIBJICHUH, HAONIOJCHWE W ONHCAHHWE IMPU3HAKOB
MPOTEKAHMS] XUMHUYECKUX peakiui (pa3ioKEHHE caxapa, B3aUMOJIEUCTBUE CEPHOM
KHUCJIOTBI C XJopuaoM Oapus, pasioxeHue rugapokcuga menu (II) mpu HarpeBaHuw,
B3aMMOJICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (II), nsydenue cnocoboB pazaeneHus
cMeceid (c TIOMOIBI0O MarHuTa, (UIBTPOBaHHWE, BHIAPUBAHUE, IUCTUIUIALINS,
xpomatorpadus), TPOBEICHUE OYHCTKU MOBAPEHHOW COJIM, HAOIIOIEHWE U ONMUCAHUE
pe3yJIbTaTOB IPOBEJICHUSI ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl,
CO3JIJaHHUE€ MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe] M HEOPraHUYECKUX BeleCTB

Boznyx —cmeck razos. Coctas Bo3ayxa. Kucioposa — 3;eMeHT U TPOCTOE BEIECTBO.
Haxoxnaenue kuciopoja B npupoje, GuU3MUYeCKUe U XMMHUUYECKUE CBOWCTBA (peakiuu
ropenusi). Oxcunpl. [lpumenenne xkuciopona. CrnocoObl MOMYYEHUS] KUCIOPOJIa
B slabopaTopur U mOpoMblluieHHOCTH. KpyroBopor kucinopona B mpupoae. O30H —
aJuIoOTpoIHas MOAU(DUKALIKS KUCTOPO/Ia.



TemnoBoit A (PeKT XMMUUYECKON peakuu, TEPMOXUMUYECKUE YPAaBHEHHUS, 3K30- U
SHJIOTEPMHUYECKHE PeaKMu. TOMIMBO: Yroib U METaH. 3arpa3HEHUE BO3yXa, YCUICHUE
MapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopoa — snemeHT M mpoctoe BemiecTBo. HaxoxkaeHue BomopoAa B MPHUPOIE,
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHust. KucmoTel u
COJIH.

MoutsipHblil 00beM ra3oB. PacueTsl 1o XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBolicTBa Boabl. Bona kak pactBopurens. PactBopsl. HacellieHHble 1
HEHACBIIIEHHBIE pACTBOPBI. PACTBOPHUMOCTH BEIIECTB B BOJI€. MaccoBas J0J1sI BEIIECTBA B
pactBope. XUMHUUYECKUE CBOMCTBa BOAbL. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B
KU3HU YesioBeka. KpyroBopoT BOJIbI B IpUPOJE. 3arpsi3sHEHUE MPUPOAHBbIX Boa. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccuduxanus Heopranudeckux coeauHeHudd. Oxcunpl.  Knaccudukarms
OKCHUJIOB: coJyieobpazyromue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbie) U
HecosieoOpasyromue. HomeHnkmatypa okcumoB. dusndeckne U XUMHUUYECKUE CBOMCTBA
okcu10B. [lonydeHue okCuaoB.

OcHoBanus. Knaccudukaruss OCHOBaHMI: IIEJI0YM U HEPACTBOPHUMBIE OCHOBaHMSI.
Homenkiatypa ocHoBaHui. @Pu3nyeckue U XUMHUYECKHUE CBOWCTBA OCHOBAaHMMU.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Kmaccudukamus kucnor. Homenknatypa kucior. Dusznueckue
U XUMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaiioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenkiatypa cosei.

du3nueckue U XUMHUYECKUE CBOWCTBA cosel. llomydeHue conen.

I'eneTnueckas CB3b MEXY KJIIACCAMHU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuti 5Kkcnepumenm:

KaueCTBEHHOE OMNPENIECICHUE COJEpKaHUs KHUCIOpoJa B BO3[yXe, IOJIyYEHHUE,
coOupaHue, pacro3HaBaHWE W HU3YYEHHUE CBOMCTB  KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BEUIECTB C KUCIOPOAOM M YCJIOBHS BO3ZHUKHOBEHUS U MPEKPAILCHUS
ropeHusi (moxkapa), O3HaKOMJIEHHWE C oOpasllaMH OKCHJIOB M OIKMCAaHHE HMX CBOMCTB,
MoJIyuyeHue, coOMpaHHe, pAclO3HABAaHUE M HM3YUYEHHUE CBOMCTB BOAOpOJa (FOpEHHE),
B3aumojielictBue Bojopona ¢ okcuaoM wmead (II) (BO3MOXKHO HCIOJIB30BAaHUE
BUJIEOMATEPUATIOB), HAOMIOACHUE OOpa3IOB BEMIECTB KOJWYSCTBOM |  MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEM PacTBOPEHMSI BEHIECTB C PA3IMUYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MaCCOBOU JJOJIEN pACTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBHUE BOBI C METaIaMU (HATPUEM U KaJIbLIMEM) (BO3MOXHO UCIOJIb30BAHHE
BUJICOMATEPUATIOB), HUCCIEJOBAHHUE OOpPA3L0B HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX
KJIacCOB, HAOJIIOJICHUE M3MEHEHUs OKpPAaCKU HHIUMKATOPOB B pPacTBOpax KHUCIOT
W IeJI0YeH, n3ydenue B3aumoieicTBus okcuaa meau (1) ¢ pactBopoM cepHOM KUCIIOTHI,
KHUCJIOT C METAJIJIaMH, PEAKIIMK HENTpaIu3aliy, TOJTyYeHUE HEPACTBOPUMBIX OCHOBAaHU U,
BBITECHEHHE OJIHOTO METaJla JIPYTMM W3 pacTBOpa COJIM, pELICHUE



JKCIIEPUMEHTAIIBHBIX 3aJa4 II0 TeMe «BaHedlne KiacChl HEOPraHUYECKUX
COEIMHEHUI .

Iepuoanuyecknii 3akoH u Ilepuoauyeckasi cucreMa xumu4eckux jiemenros /I H.
MenaeneeBa. CrtpoeHue aroMoB. XuMHYeCKasi CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PeAKIUN

[lepBble MONMBITKU KiIacCUpUKAIUU XUMUYECKUX dJeMeHTOB. [loHsATHE O rpymnmax
CXOJTHBIX JIEMEHTOB (ILIEIOYHBIC U IIETOYHO3EMENIbHbIC METAJLIbI, TAJIOT€HbI, HHEPTHBIC
ra3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCUIBI.

[Tepuonnueckuit 3akoH. llepuomnyeckas cucremMa XUMHYECKHUX 3yeMeHTOB J[.U.
MenneneeBa. Koporkonepuonnas wu jiauHHOnepuogHas (opmer [lepuoandeckoi
cucteMbl xumuueckux aneMeHToB .M. Menpneneesa. Ilepronasl u rpynmnsl. Pu3zndeckui
CMBICJI TOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTomHbIX sAnep. M3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YEeK aTOMOB MEpBbIX 20 XMMUYECKUX deMeHTOB [lepuoandeckoit
cucrembl JI.I. MenaeneeBa. XapaKTepuUCTUKa XUMHUYECKOrO JJIEMEHTa IO €ro
nonoxeHuto B [lepuonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUs pajuyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAINIMYECKUX CBOKCTB IO TpylmnaM M IepuoaaM. 3HayeHUe
ITepuonnueckoro 3axkoHa u IlepuoanYecKOM CHUCTEMBI XUMHYECKUX 3JIEMEHTOB JUIS
pa3BuTHs HayKu U nipakTuku. J{.1. MenneneeB — yueHbIld U TpaXKJaHUH.

Xumuueckas cBsa3b. KoBajsieHTHass (TOJIApHAsT W HEMOJSpHasi)  CBSA3b.
DNEeKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenp oxkuciieHUs. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccel
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuti 5Kkcnepumenm:

U3y4YeHHEe O0O0pa3IoB BEHIECTB METAUIOB U HEMETAUIOB, B3aMMOJCHCTBHE
TUAPOKCHAA LHMHKA C pacTBOpaMU KHUCJIOT M IIEJOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpeHHE,
peaKIu pa3joKeHUs, COEAUHEHNUSA).

Meocnpeomemmuvie césa3u

Peanuzanusa MeXNpeIMETHBIX CBSI3€ MNpH H3yYEHUHM XHUMHUU B 8§ KJacce
OCYILIECTBIISIETCS] YEPE3 UCIOIB30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHI, TaK
U TOHSTHUH, SBISIOMIMXCS CHUCTEMHBIMU IJI OTHAEJBbHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0uue ecTecTBEHHO-HAYYHbIC MOHSTHUS: HAYYHbIH (PaKT, TUIOTE3a, TEOPHUS], 3aKOH,
aHanW3, CHUHTE3, KiacCU(UKAIMs, TEePUOAUIHOCTh, HAOIIOJEHNE, JKCIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®usnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, H3OTOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUM 3apsili, BELIECTBO, TEJI0, OO0BEM,
arperatHoe COCTOSIHHME BEIIECTBA, ra3, (pU3nuecKue BEIUYMHBI, €IUHUIIBI U3MEPEHUs,
KOCMOC, IJIaHEeThI, 3Be3/1bl, COJIHIIE.



buonorus: potocunTes, Apixanue, ouochepa.
I'eorpadus: atmocdepa, ruapocdepa, MUHEpadbl, TOPHbIE MOPOABI, MOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasl peaKI U

Ilepuonnueckuit 3akoH. llepuoamueckas cucrema XUMHUYECKUX diieMeHTOB J[.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kaaus, KAJIbLUS U UX COCJUHEHUN B COOTBETCTBUHU
C TIOJIOXKEHUEM DJIEMEHTOB B [lepnoandeckoi cucteMe U CTPOCHHEM UX aTOMOB.

Ctpoenue BemecTBa: BUAbl XUMAUYECKOW CBSI3U. THIBI KPUCTATIIMYECKUX PELIETOK,
3aBUCHMOCTh CBOWCTB BEUIECTBA OT THINA KPUCTALIMYECKOW PEHNIETKHM W BHUJA
XUMHUYECKOU CBSI3H.

Knaccudukanus ©U HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COEUHEHHUI,
TE€HETUYECKAS CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccubpukanys  XUMUYECKHMX  peakuid MO  pa3jIu4yHbIM  MpU3HAKaM (1o
YHUCIly W COCTaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(hdexTy, 1mo
U3MEHEHHMIO CTENEeHeW OKHUCICHUS XHMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO
y4acTUIO KaTaiu3aTopa). OK30- W DHIOTEPMHUYECKHE PEaKIUU, TEPMOXUMHYECKHE
YPaBHEHMUS.

[TonssiTMe 0 cKOpocTHM XmMHuYeckod peakiuu. [loHarme 00 oOpaTUMBIX
U HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusax. Ilonstne o karamusze. [lonsatme o xmmuueckom paBHOBecHU. DaKTOPHI,
BIIASIOIHAE HA CKOPOCTh XMMHUUYECKOM PEAKLIUU U ITOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHEe YpaBHEHHN OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIINI C UCTIOJIB30BAHIEM METO/Ia DJICKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUYECKON AUCCOLMALUU. JNEKTPOJUTHI W HEIIEKTPOIUTHI.
Katnonsl, anHumoHbl. MexaHn3M JuccolMalyyd BEIIECTB C PA3JIMYHBIMU  BUIAMHU
XUMH4ecKor cBsi3u. Crenens nuccoruanui. CHiIbHBIC U C1a0bIe JIEKTPOJIUTHI.

Peakuyu noHHOro oOMeHa. YCJIOBHS MPOTEKAaHUSI pPEaKUUil HOHHOTO OOMEHa,
MOJIHBIE U COKpAILIEHHbIE HOHHBIE YpaBHEHUS peakuuil. CBONCTBA KUCIOT, OCHOBAaHUN H
coJieil B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHYECKOW aucconmanmu. KadecTBeHHBIC
peakunu Ha MOHBL. [IoHsITHE O TUAPOIIH3E COJIEH.

Xumuueckuti sKCcnepumenm:
03HAKOMJICHUE C MOJIEJIIMHU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METaJUIOB U HEMETaJUIOB (rpaduTa U aiMasa), CIOKHBIX BEUIECTB (XJI0pHaa



HATpPWs), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIu OT BO3JACHCTBUS
pa3nuuHBIX (HAaKTOPOB, HCCIEIOBAHHE DSJIEKTPOMPOBOAHOCTH pPACTBOPOB BEIIECTB,
mporecca JUCCOLMAIMM  KHUCIOT, INeJouell W cojeil (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHUAJIOB), TPOBEJACHUE OIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKU TPOTECKAHUS
peakiuii "oHHOTo oOMeHa (oOpa3oBaHUE Ocajika, BhIJEJICHUE ra3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUTIOCTPUPYIOMIMX IMPUMEPHI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
(ropeHHe, pEaKIMU pa3JIOKCHHS, COCAMHCHHS), pPACIO3HaBaHWE HEOPTAaHUYCCKUX
BEIIECTB C TIOMOINIBI0 KAYECTBEHHBIX PEAKIIUi HAa HOHBI, PEIICHUE YKCITEPUMEHTATBHBIX
3ajad.

Hemertansbl 1 uX coeiuHeHUs!

O61as xapakTepucTrka ranoreHoB. OcoO€HHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
ctenieHu okuciienus. CtpoeHue u Gpu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHoB.
XUMHUYECKHE CBOICTBA Ha TpuMepe Xxjopa (B3auMOJCHCTBHE C MeETaJllaMHu,
HEMeTaJlaMu, 1iesnodamMu). XaopoBoaopoa. ComnsiHas KUCIIOTa, XUMUYECKHUE CBOWCTBA,
noJjiyueHue, npuMeHeHue. JleficTBue xjiopa U XJI0pOBOJOpOJa HA OPraHU3M 4YellIoBeKa.
Baxxneiiue XJIopuabsl 1 X HAX0XKICHUE B IPUPOJIC.

O61mas xapakrepuctuka nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHN OKHCIICHHUS.

Ctpoenne u (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAa M CEpHI.
AnnoTporiHele  MOAM(UKAIMM KUCIOpOAa W Ccepbl. XUMUYECKHE CBOWCTBA CEpBHI.
CepoBoniopoj, cTpoeHue, QpuU3nyeckrue U XUMUYeckue cBoicTBa. OKCHABI Cepbl Kak
NpEICTAaBUTENN KHUCIOTHBIX OKCUIoB. CepHas KHUCIIOTa, (U3MUECKHUE U XUMHUYECKHE
CBOICTBa (00IIME KaK MPEJACTaBUTENS Kllacca KUCIOT U crienuduieckue). XuMUIeCcKue
peakiuu, JexKalue B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOIYyYSHHs] CEPHOM KHCIIOTHI.
[Ipumenenue. Conu CepHOM KHUCIOTHI, KadyeCTBEHHas peakius Ha Cylab(aT-uoH.
Haxoxnenne ceppl M €€ COCOMHEHUM B MNOPUPOAEC. XHUMHUUYECKOE 3arps3HCHUE
OKpYXaloleld Cpelbl COCNMHEHUSIMHU Cepbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHUE BO3TyXa
1 BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPALICHHUS.

O6mas xapakrepuctuka s1aemMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTEpPHbIE CTENIEHH OKUCIICHUSI.

A30T, pacmpocTpaHEeHHE B IMpHpPoAE, (PU3MUECKHMEe M XUMHUYECKHE CBOWCTBA.
KpyroBopotr a3zora B mpupoje. AMMHaK, ero (pu3nyeckue U XUMUYECKUE CBOMCTBA,
MOJIyYeHUe u IPUMEHEHHE. Conu aMMOHUSI, ux buznyeckre u
XUMHUYECKHE CBOICTBa, NpuMeHeHue. KadecTBeHHass peakius Ha HWOHBI aMMOHMS.
A3OoTHas KHCIIOTa, €e ToJydyeHue, (pu3udeckne U XMMUYECKHe CBOMCTBa (00mue Kak
MPEICTaBUTENS KJIacca KUCIOT U crnenududeckre). Mcnonp30BaHre HUTPATOB U COJICH
aMMOHHUSI B KAyeCTBE MHHEPAIbHBIX yAOOpeHUH. XHUMHYECKOE 3arpsi3HEHUE
OKpYXarolel cpeibl COeIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXAH, 3arpsA3HEHUE BO31yXa,
MOYBHI U BOJIOEMOB).

®ocdop, amiorponHsie Moauduxauuu ¢dochopa, PuznuecKue U XUMUYECKHUE
coiictBa. Okcun ¢ochopa (V) u dochopHas kucinora, Gpu3MUeckrne W XUMHUUCCKUEC



CBOIICTBA, nonyyeHue. Mcnonbs3zoBanue pochaToB B KAUECTBE MUHEPAIBHBIX YAOOPEHHA.

O61as xapakrepuctuka 3nemMeHToB |V A-rpynnbel. OCOOEHHOCTH CTPOEHMS aTOMOB,
XapaKTepHbIE CTETIEHN OKHCIICHUSI.

Yraepon, aluioTponHbIe MOAU(PUKAIINHN, PACIPOCTPaHEHUE B MPUpOe, pusndeckue
U XUMHYECKHUe cBoMcTBa. AncopbOuusi. KpyroBopot yriepoma B mpupoge. Okcuabl
yriepoja, ux QU3n4ecKkue U XUMUYECKUE CBOICTBA, NCUCTBUE HA KUBBIE OPTaHU3MBI,
MOJTydYeHHUE U MPpUMEHEHHEe. DKOJIOTHIECKHE MPOOIeMbl, CBSI3aHHBIE C OKCHIOM YTIepoa
(IV), runore3a rao0aJbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN 3PdexT. YronbHas
KACIOTa M €€ CONMHM, WX (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA, IMOJNydYeHUE U
npuMeHeHue. KauecTBeHHast peakiys Ha KapOOHAT-nOHBI. Vcronbp3oBanne kKapOoHATOB
B OBITY, MEAWIIMHE, IPOMBIIUICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHbIe TOHATHSA 00 OPraHMYECKUX BEHIECTBAX KaK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, STWJICH, alleTHJIEH, 3TAHOJ, TJIHMIEPUH, YKCYCHas KHCIIOTa).
[IpupoiHbIE HCTOYHUKH YTIIEBOJAOPOIOB (YTrojb, MPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepadboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIIICHHOCTH.

[ToHsATHE O OMOIOTUYECKU BaKHBIX BEIIECTBAX: )KHUPax, OCNKax, yriieBoJax — U X
PO B JKM3HM YeJOBeKa. MaTepuanbHOEe €IMHCTBO OPTraHMYECKHX W HEOPTraHUYECKHUX
COE€IUHEHUH.

Kpemnuii, ero ¢usnueckue U XMMHUYECKHE CBOMCTBA, MOJTYYEHUE U MPUMEHEHHUE.
CoenuHenust kpeMHus B mpupojae. OO6mume npescrasienus o0 okcuue kpemuus (1V)
U KpeMHueBoW kucinore. CHIIMKaTbhl, WX UCHOJb30BAaHUE B OBITY, MEIMIIMHE,
IPOMBIIIEHHOCTH. BaskHeline cTpouTebHbIe MaTepUalbl: KEpaMHKa, CTEKIIO, LIEMEHT,
O0eton, kenme3o0eroH. IIpobGimeMbl 0e€30MacHOrO HCIONB30BAHUS  CTPOUTEIIBHBIX
MaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuti skcnepumenm:

U3y4eHHe O0Opa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIOTHI,
NPOBE/ICHNE KauyeCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHUE MPU3HAKOB HMX
MPOTEKAaHMs, OMBITHI, OTpa)karolue (PU3nYecKkue M XMUMHYECKHUE CBOWCTBA TaJlOTCHOB
U UX COECIMHEHUH (BO3MOKHO HCIIOJIb30BAaHUE BHUACOMATEPHAIOB), O3HAKOMIICHHE C
oOpasniaMu XJOPUIOB (TaJOTE€HUIOB), O3HAKOMIICHHE C oOO0pa3laMu Ccephl H ee
COEIMHEHUSIMH (BO3MOKHO HCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOEHUE TTpoIiecca
oOyTTIMBaHUS caxapa MoJ| IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI, U3YUCHHE
XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOW KHUCIOThI, MPOBEJACHUE KAaYeCTBEHHOMU
peaknuu Ha Cynb(aT-WOH M HAONIOACHHUE MPU3HAKA €€ MPOTEKaHWs, O03HAKOMIICHUE C
¢usnueckuMu  CBOMCTBaMHM a30Ta, ¢ochopa ©W WX COCAUMHEHUH (BO3MOKHO
WCIIOJIb30BaHUE BHJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHui,
nojiyuyeHue, coOupaHue, pacro3HaBaHUE U HM3YyUYECHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (pocdaT-MOH M U3yUYEHUE MPU3HAKOB UX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO UCIIOJIB30BAHUE BUJIEOMATEPUAIIOB), U3YUCHUE MOJIEIEH KPUCTAINTMYECKUX



pemeTok anMmasa, rpadura, (QyuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aacopOiuu
PacTBOPEHHBIX BEIIECCTB AKTUBUPOBAHHBIM yIJIE€M W YCTPOMCTBOM NPOTHBOTa3a,
nojlyueHue, coOupaHWe, paclo3HaBaHWE W M3yYeHHE CBOWCTB YIJIEKUCIIOTO Trasa,
MPOBEJICHUE KAYECTBCHHBIX pEakIWid Ha KapOOHAT W CHJIMKAT-WOHBI W H3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHWSA, O3HAKOMJIEHWE C  MPOMYKIMEH  CHIUKATHOMN
MIPOMBIIINICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Bakaeimme
HEMETaJUTBI M X COCTHHCHHUS.

MeTanjabl 4 UX COeTUHEHUS
OO6m1as XxapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM HX
nosnioxkeHus: B Ilepuoanueckoin cucteme xumuueckux snemeHtoB [[.M. Menzaeneesa u
cTpoeHus aroMoB. CTpoeHUE METAIOB. MeTainnueckas CBSI3b U METAJIMYECKast
KPUCTAUIMYECKAsE PEIIeTKA. JJEKTPOXMMHUUYECKUM PpsJl  HANPSKEHUM METaJJIOoB.
dusnyecKre 1 XUMUYECKHE CBOWCTBA MeTAIIIIOB. OO0I1IHe CTIOCOOKI TTOTyYeHUsI METaJIJIOB.
[TonsiTHEe O KOPPO3UU METAILIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uH. CriiaBbl
(cTasb, YyTYH, TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIINICHHOCTH.

[Ilesounble MeTauibl: TOJIOKeHHE B llepuoguyeckoil cUCTEeME XUMHUYECKUX
anemeHToB J[.M. MeHneneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHE B MPUPOJE.
duzuyeckue M XUMHUYECKHE CBOWMCTBAa (Ha mnpumepe Hatpuss U Kanus). OKcuIbl
U TUIPOKCHUJIBI HATPUS U Kanud. [[puMeHeHre MeI0YHbIX METAJJIOB U UX COCMHEHMUIA.

[[lenoyHO3eMeENbHBIE METAJIBI MATHUN Y KIBLUM: TTON0XkeHUE B [lepuonnueckon
cucreme xuMudeckux anemeHToB JI.1. MenaeneeBa, CTpOCHUE UX aTOMOB, HAXO0XKICHUE
B npupoae. Pu3nMYecKne U XMMHYECKUE CBOMCTBA MarHusg M Kajblius. Baxueiiiune
COCMHEHUS KalblMs (OKCHA, THAPOKCHHA, coju). JKeCcTKOCTh BOJABI M CIIOCOOBI €¢
yCTpaHEHUS.

AnroMuHu#: nojoxkeHue B [lepuoandeckoil cucreme Xumudeckux anementos JI.1.
MenpeneeBa, CTpOEHUE aToMa, HaxXOXAeHUE B Mpupoae. PUNUECKUE U XUMUUYECKUE
cBOMcCTBa amfOMUHMsI. AMDOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHUIA aTFOMUHUSI.

Keneszo: nomoxenue B llepuoguueckoil cucteMe XuMHYECKuUX 3iiemMeHToB JI.U.
MenpgeneeBa, CTpO€HHME  aTOMa, HaxXOXKJAeHHE B nOpupore. Duznyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuibl, ruipokcuibl u conu xenes3a (II) u xxenesa (I11),
HX COCTaB, CBOMCTBA U MOJIy4YCHUE.

Xumuueckut 3KCnepumenm:

O3HAKOMJICHHE ¢ 00pa3IiaMu METAJJIOB U CIUIABOB, UX (PU3NYECKUMH CBOWCTBAMH,
M3YyYEHHE  pe3yJbTaTOB  KOPPO3UM  METaUIOB  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPUAIIOB), 0COOCHHOCTEHW B3aMMOJEHCTBUS OKCHU/IA KAJIBIIMS U HAaTPUS C BOJIOU
(BO3MOYKHO UCIIOJB30BaHUE BUACOMATEPUATIOB), UCCIEAOBAHUE CBOICTB KECTKOM BOJIbI,
Mpoliecca TOPEHUs kKeje3a B KUCI0po e (BO3MOKHO HCII0JIb30BaHUE BUACOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA HOHBI (MArHUSI, KAJIBIUS, ATFOMUHHS,
muHka, xeneza (1) m xenesa (ll1), menn (I1), HaOmromeHUe W ONMHMCAHHWE MPOIIECCOB



OKpallMBaHUs TUIAMEHU MOHAMU HATPUSl, Kallusgd U KaJIbIUs (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), UCCJIEIOBaHUE aM(POTEPHBIX CBONCTB THUIPOKCUIA ATIOMHUHUS
TUAPOKCUIA IIMHKA, PEIICHHE SKCIEePUMEHTAJbHBIX 3ajau 1o Teme «Baxneliue
METaJIJIbl U KX COCIUHEHUS».

XUMHSA 1 OKPYKAIOLIAs cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKM3HM 4elloBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. IlepBasg momouns mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolled cpeabl (MmpefenbHas JI0mycTUMast
koHueHTpauus BeuiecTB (nanee — IIJK). Ponb XxumuM B penieHUM HKOJIOTHYECKUX
npooJieM.

Xumuueckuti IKCnepumernm.

u3yuyeHue oOpas3loB MaTepuasoB (CTEKJIO, CIUIaBbl METaUIOB, MOJIMMEpHBIE
MaTepuahbl).

Mesicnpeomemuvle ces3u

Peanuzanmss MEXIPEAMETHBIX CBSI3€H MpPU HM3YYCHHMH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK
M TIOHATHH, SIBISIONUXCS CHCTEMHBIMH IS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4IHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHBIE TIOHATHS: HAYYIHBIN (aKT, THIIOTe3a, 3aKOH, TCOPHS,
aHalW3, CUHTE3, KIacCU(PUKalUs, TEePUOJUIHOCTh, HAONIONEHNE, OSKCIIEPUMEHT,
MOJICITMPOBAHKUE, H3MEPEHUE, MOJENb, SBJICHHE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHUaIbL.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H3OTOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIA, JJIEKTPUICCKHUHA 3apsi]l, MPOBOIHUKH, TTOITYIPOBOIHHUKH,
TVRIICKTPUKH, OTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMUECKasl peIIeTKa, CIUIaBbl, (QU3ndecKkue
BEIIUYMHBI, €JUHUIBI HM3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIbI,
Comnnre.

buonorusi: ¢dotocunTe3, apixaHue, Owuocdepa, SKocUCTEMa, MHUHEPAIbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpPaAIbl, TOPHBIE TOPOJIBI, MOJIC3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.



3.JIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

W3yyenue XUMHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANpPABICHO Ha
JIOCTH)KCHHE OOYYaroIIMMHCA JIMYHOCTHBIX, METAlpeIMETHBIX H  TPEIMETHBIX
pe3yIbTaTOB OCBOEHUS Y4eOHOTO IIpeaMETa.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS MPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa30BaHMSI
JOCTUTAIOTCS B XOJi¢ OOydYeHHUs XHMHHM B CJIMHCTBE Y4YE€OHOW M BOCHHUTATEIHLHOM
JESATEITHPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMH POCCUHCKUMHU COIMOKYIBTYPHBIMHU 1
JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPUHSATHIMH B OOIIECTBE TPABUIIAMH 1 HOPMaMH
TIOBEJICHHSI M CITIOCOOCTBYIOT MPOIeCCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITMAITA3AITUN
00yJaronuxcsi.

JInaHoCTHEIE pE3yJIbTaThI OTpaxaroT TOTOBHOCTD 00yJaroIuXcs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3WTUBHBIX IICHHOCTHBIX OPHUCHTAIlMH W PACIIUPEHUE
OIIBITA JIEATEIILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUSI:

IICHHOCTHOT'O OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U
HayYHOMY HACJICTUIO, TOHUMAaHHS 3HAYCHHSI XUMUYIECKOW HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH  BIaAETh  JOCTOBEpHOW  WHOpMAIUell 0 TepeoBhIX
JTOCTH)KCHUSAX U OTKPBITUSX MHUPOBOW M OTEUECTBCHHON XUMUH, 3aMNHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’KIAHCKOr0 BOCIIUTAHUS:

HPEACTABICHHUS O COIMATbHBIX HOPMAaX U MPaBUIIAX MEKIMYHOCTHBIX OTHOIIICHH B
KOJUICKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBCHHO MOJIC3HOM, ydeOHO-
HCCIICIOBATEIILCKOM, TBOPYECKOW W JPYrHMX BHJAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOM  JEATCIIBHOCTH  TPH  BBINOJIHEHUW  YYCOHBIX,
MO3HABATEIbHBIX 337124, BBITIOJTHCHHH XUMUYECKHX SKCIICPUMEHTOB, CO3JITaHUHN YICOHBIX
MPOEKTOB, CTPEMJICHUS K B3aWMOIIOHMMAHHWIO M B3aUMOIIOMOINM B IpOIECCe 3TOH
yaeOHOU JEATSIBHOCTH, TOTOBHOCTH OIICHUBATh CBOC IOBEJCHUE M TOCTYIIKH CBOMX
TOBApUIIICH C TIO3WIIMA HPABCTBCHHBIX W TPABOBBIX HOPM C YYE€TOM OCO3HAHUS
MOCJIEICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHMA:

MHPOBO33PEHYECKUX MPEACTABICHUNA O BEIIECTBE W XUMHUYECKOW pEaKLUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIONIUX OCHOBY
JUIsi TIOHUMAaHUSI CYHIHOCTM HAy4YHOU KapTHUHBI MHUpa, MPEACTaBICHUU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIbI, B3aUMOCBS3X YEJIOBEKA C MIPUPOAHOM CPENOH, O
POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;



[I03HABATEJIbHBIX MOTHMBOB, HAIIPABJICHHBIX Ha IIOJYYEHHE HOBBIX 3HAHUH IO
XUMHH, HEOOXOAUMBIX ISl OOBSICHEHUSI HAOII0OAaeMBbIX IPOLECCOB U SIBJICHUM;

MO03HABATEIbHOM, MH()DOPMAIMOHHOW M YMUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOU pabOThl C y4eOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEpaTypoOil,
JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMHU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeca K OOyYeHHMI0O ¥ I[IO3HAHWIO, JIF0OO3HATEIHLHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTH K CaMO0Opa30BaHMIO, IPOCKTHOM U MCCIE0BATEIbCKON AEATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANpPaBIC€HHOCTU U YPOBHA 00yUY€HUs B JajdbHEHIIEM;

4) popMupoOBaHUSI KYJbTYPbI 3/10POBbI:

OCO3HAHHUS IIEHHOCTH W3HHU, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3/I0POBBIN 00pa3 ’KU3HU, OCO3HAHUS MMOCIEICTBUMA U HEMPUSITHS BPEIHBIX
npuBblueK (yHOTpeOJIeHHs ajKorojis, HApKOTUKOB, KYpeHHs), HEe0OXOAUMOCTH
coONIO/IeHUsT MpaBuJl OE30MAaCHOCTH IMPHU OOpAIEHUHM C XMMHUYECKHMMH BEIECTBAMHU
B OBITY U peajbHON KU3HH;

5) Tpy10BOro BOCIIMTAHUSA:

MHTEepeca K MPaKTHYCCKOMY H3YYCHHIO MPOoQeccHii W Tpyaa pasinvHOro poja,
yBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOU JESATEIBHOCTH, B TOM YHCIIC HAa OCHOBE
MPUMEHEHHS MTPEJAMETHBIX 3HAHUN 110 XHMHH, OCO3HAHHOTO BHIOOpa WHIMBUAYaTbHOM
TPACKTOPHU  TPOJOJDKEHHS O00pa3oBaHUs C y4eTOM JIMYHOCTHBIX HHTEPECOB
M CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHOM
MpoeCCHOHATIBHOM JEITEIBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHU, TOTOBHOCTH
aanTHPOBATHCS B MPO(eCCHOHANBHOM cpejie;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11€JIeCO00pa3HOT0 OTHOUIEHUS K MIPUPOIE KaK UCTOUYHUKY )KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHUS IEHHOCTH 370POBOTO U 0€30IMaCHOTO
oOpa3a KW3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3UUECKOMY
U TICUXWYECKOMY 3JI0POBBIO, OCO3HAHMSI IIEHHOCTH COOIIOACHUS MpaBHi 0€30MacHOro
MOBEJICHUSI IPU PadOTE C BEILIECTBAMU, a TAKKE B CUTyallUsIX, YTPOKAIOIIUX 3J0POBbIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJy4aeMble NpPU HU3YYCHUH XUMHUU, IS
pELIeHUs 3a]1a4, CBA3aHHBIX C OKPYXAIOLIEH IPUPOJHON CpPEOM, MOBBILIEHUS YPOBHS
HKOJIOTUYECKOU KYJIbTYPBI, 0OCO3HAHUS II100aTFHOTO XapaKTepa YKOJIOTUUECKHUX MPoOIeM
Y IIyTE€W UX PEIIEeHUs NOCPEACTBOM METOI0B XHUMUHU;

JKOJIOTMYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCA UM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B COCTaBe MeTanpeIMeTHbIX pe3yIbTaTOB BBIICIISIIOT 3HAYUMBbIE
1U1s1 popMHUPOBaHMSI MUPOBO33PEHUS OOIIEHAYYHbIE MOHITHUS (3aKOH, TEOPUSl, PUHIIUII,
runotes3a, akT, cucTema, MpoIecc, IKCIEPUMEHT U JIPYroe), KOTOPbIe UCIOIb3YIOTCS



B €CTECTBEHHO-HAaY4YHBIX YU€OHBIX IPEIMETaX U MO3BOJIIOT HA OCHOBE 3HAHUN U3 3TUX
peaMeTOB (POpPMHUPOBATh MNPEICTABIECHUE O LEJIOCTHOM HAayyHOM KapTHHE MHpA,
U yHUBEpcalbHble YyuyeOHbIE JeWCTBUS (ITO3HABATENbHBIE, KOMMYHUKATHBHBIE,
PETYISITUBHBIE), KOTOpBIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHON JEATEIbHOCTH.

ITo3naBaTe/IbHbIE YHUBEpPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jornueckue aeicTBYA:

YMEHHE MCIOJIb30BATh MPHUEMBI JIOTUUECKOTO MBIILUICHUSI TPU OCBOCHUM 3HAHUM:
PacKpbhIBaTh CMBIC] XMMHUYECKHX MOHITHH (BBIACIATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aWMOCBSI3b C JIPYTMMHU TOHATUSIMHU), HCIOJIb30BaTh TMOHITHUS IS
OOBSICHEHUS OTIEIbHBIX (PAKTOB M SBJICHWUM, BBIOMpPATh OCHOBAHUS U KPUTEPHUH IS
KJacCU(PUKAIIUU XUMHUYECKHUX BEIIECTB M XHUMHUYECKUX pEakIui, yCTaHABIUBATh
MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY OOBEKTaMU M3YyYEHHS, CTPOUTH JIOTMUECKHE
paccyxaeHus: (MHIYKTUBHBIC, JEIyKTUBHBIC, 1O aHAJOTHUM), TPOBOJUTH BBHIBOIBLI U
3aKJIFOUYCHUS

yMEHHE TIPUMEHATh B  TIpollecce€ TO3HAHHWS  TOHATUA  (TIpeAMETHBIE U
MeTalnpeIMeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIIOIb3yeMble B XUMUH,
nmpeoOpa3oBbIBaTh MIUPOKO TMPUMEHSEMBIE B XUMHUU MOJICJIbHBIC TPEJCTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI DJIEMEHTA), XUMU4YecKast GopMyJia 1 ypaBHEHHE XUMUUECKOMN
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YY€TOM 3THX MOJEIbHBIX
MPEJCTABICHUN BBISBIATh UM XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3Yy4aeMbIX
O00BEKTOB — XHMHUYECKHX BEIICCTB W XHUMHYECKHX PpEaKIUH, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, NPUUYUHHO-CJIEACTBEHHBIC CBA3M U MPOTUBOPEYHUS B H3YYAEMBIX
poIeccax U sIBJICHUSX.

ba3oBble ncciaenoBarTebCcKkue JeHCTBHA.

YMEHHE HCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KA4eCTBE WHCTPYMEHTA
MMO3HAHMS, a TaK)Ke B KAYECTBE OCHOBBI JUISI (DOPMHUPOBAHHUS THUIIOTE3BI MO MPOBEPKE
MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKICHUH;

NMPUOOpPETCHHE OIBITa 110 IUIAHHPOBAHHWIO, OpPraHM3alldid W  IPOBEICHUIO
YYEHUUECKUX IKCTIEPUMEHTOB, yMEHHUE HA0JII0JIaTh 32 XOJA0M IMPOIIECCa, CAMOCTOSITEILHO
IIPOTHO3UPOBATH €T0 PE3yabTatT, GOPMYIUPOBATH 000OIIEHHS U BBIBOJIBI IO pe3yJIbTaTaM
MIPOBECHHOTO OIbITa, UCCICAOBAHUS, COCTABIIATh OTYET O MPOJEIaHHOMN padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOUPATH, AHATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMAITUIO PA3TUUHBIX
BUJIOB U (OpPM TMpEACTaBICHUS, MOIYyYaeMyl0 U3 Pa3HBIX HMCTOYHUKOB (HAy4dHO-
MONYJISIpHAST JTUTEpATypa XUMHUYECKOTO COJIEpkKAHUs, CHPABOYHBIE MOCOOUS, PECYpPCHI
NutepHera), KpUTUYECKHM  OILICHMBATh MPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
uHpopmanuio;



YMEHUE TMPUMEHSTh pa3IMuHble METOAbl M 3ampochl MPU TOUCKE U OTOOpe
MH(pOpMAIIKU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIJIsl BHITOJIHEHUS yUEOHBIX U
MO3HABATEIBHBIX 3a7lad OMNpPEJCICHHOIO THIA, MPUOOPETEHUE ONbITa B OOJACTU
WCIIOIB30BaHUs  MUH(POPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHW,  OBJAJICHUE
KYJbTYPOU aKTUBHOT'O UCIIOIB30BaHUS PA3IUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMAJbHYIO (OpMYy MPENCTABICHUS HWHPOPMAIMU U WUTIOCTPUPOBATH
pelaeMble 3aa4 HECIOKHBIMU CXeMaMU, AuarpaMMamMu, IpyruMu ¢gopmamu rpaduxku
1 MX KOMOWHAITUSIMY;

yMEHHE  WCIOJIb30BaTh W aHAJIU3UpOBaTHL B Tpolecce  yueOHOU
U HUCCIEOBATEIBCKONU JNIESITEIPHOCTH WH(OOPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJILCKOT0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEeH MPUPOTHON CPEIbl.

KoMMyHuKaTUBHBbIE YHUBEpPCAJbHbIE Y4yeOHbIE AeHCTBHS:

yMEHHUE 3aj7aBaTh BOMPOCH (B XOJe auajora W (WIh) JUCKYCCHUHU) IO CYIIECTBY
oOcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEJIOKECHHUSI OTHOCUTEIIBHO BBIMIOJTHCHUS
MPEJIOKEHHOW 3a/1a4u;

npuoOpeTeHne OMbITa MPE3CHTAIMH PEe3yJIbTATOB BBIMOJHCHUS XHUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpPHOrO OIbITa, JIAOOpaTOpHOH PaOOTHI MO KCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4COHOTO TTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHMKAMHU TO3HABATEIbHOU U
UCCJIEIOBATEILCKOM JIEITEIIBHOCTH MPU PEIIEHWH BO3HUKAIOUIUX MPOOJEM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTIACOBAHUS TMO3MIMN (0OCYXJIeHHS, OOMEH MHEHHUSIMH,
«MO3TOBbI€ IITYPMbI», KOOPJAWHAIIUSI COBMECTHBIX JIEMUCTBUM, OMPEAEICHUE KPUTEPUEB
10 OIICHKE Ka4eCTBa BBIITOJTHEHHON pabOTHI U JIpyTrue);

PeryasiTuBHble YHHBepPCAJbHbIe Y4eOHbIE HeiCTBUA:

YMEHUE CAMOCTOATENIBHO OMNpENEesATh LENH JACSITENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh W TIPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTh, BBHIOMpaTh Hamboiee S(PeKTUBHBIE CMOCOOBI pelIeHHUs Y4YEOHBIX H
MO3HABATEIBHBIX  3a7a4, CAMOCTOSITENIbHO  COCTaBIIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA AJTOPUTM JIEUCTBUM MPU BBINOJHEHUU 3a1aHUM C YYETOM MOJYYECHUS
HOBBIX 3HAHWM 00 WH3y4aeMBIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOTO pe3ysibTaTa 3asiBJICHHON UEIU, YMEHUE HUCIOJIb30BATh U
aHAJIM3UPOBATH KOHTEKCTHI, MPEJIaracMble B YCIOBUM 3aJIaHHI.

HNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMETHBIX Pe3yibTaTOB MO OCBOCHHUIO 0053aTEIBHOTO COJEpHKAHUSA,
YCTaHOBJIEHHOT'O JAaHHOUN (pepepasibHON pabodeil mporpaMMoid, BBIACISIIOT: OCBOCHHbBIE
00y4JarolUMHCsl HayYHbIE 3HAHUSL, YMEHUSI U CIIOCOOBI JEUCTBUM, crieliudruuecKue s
MpeaMETHON 001acTu « XUMHUSI», BUJIBI JIEATEIbHOCTHU MO MOJIyYeHU 0 HOBOTO 3HAHUSI, €r0
UHTEpIpETAlUU, TPeoOpPa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTYyalUsIX.



K konHnmy oOywyenuss B 8 kuacce y oOyuwaromerocs OyayT c(hOpMHpPOBaHBI
CJEAYIONIHNE MPEIMETHBIC PE3yJIbTAThI 0 XUMUH:

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATHUN: aToM, MOJIEKYa,
XUMHYECKUHN 3IEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECH (OJJHOPOJHAS U
HEOJHOPOJHAsI), BaJICHTHOCTh, OTHOCUTEJIbHAs AaTOMHas W MOJICKYJIsIpHash Macca,
KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast AOJISI XUMUYECKOTO 3JIeMEHTa
B COCAMHEHWH, MOJISIpHBIA  00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
AIEKTPOOTPHULIATEIIBHOCTh, CTETICHb OKUCIICHMS, XUMHUUECKasl peakilus, Kiaccupukarus
peaKIuii: peakiuu COSAUHEHUS, PEAKIIUUA PA3JIOKEHUSI, PEAKIIUU 3aMEICHUS, PEaKIIUK
oOMeHa, 2K30- U DHJAOTEPMUUECKUE PEaKIINH, TeIIOBON A(hPEeKT peakiuu, 1Ipo aTtoma,
AJIEKTPOHHBIN CJIOM aToMa, aToOMHas OpOUTalb, paJuyCc aToMa, XUMUYECKas CBS3b,
MOJISIpHAsT U HEMOJISIpHAasi KOBaJEHTHAasl CBS3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas I0JIs BellecTBa (TIPOLICHTHAsT KOHIICHTpPAIIUs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3bh OCHOBHBIX XUMUUECKUX MOHATUA U IPUMEHSITH ITH
MOHSITHUS MPY ONTMCAHUM BEIIECTB U UX MPEBPAICHUIA;

UCIIOJIB30BaTh XWMHYECKYIO CHUMBOJIMKY JUJISI COCTaBJICHUS (OpPMYJ BEIIESCTB
U ypaBHEHUN XUMUUYECKUX PEAKIIUA;

OTIpEJIENSITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COEIUHEHUSAX, MPHUHAMJIEHKHOCTh BEIIECTB K
OTpPEJICTICHHOMY KJIacCy COEQUHEHUH 1o ¢opMynaM, BHUJ XUMUYECKOW CBS3H
(xOoBaJICHTHAsI M HIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbIci [lepuoanueckoro 3akoHa .M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAHHUE TEPUOJUYECKON 3aBUCHMOCTH CBONCTB XUMHUUYECKUX D3JIEMEHTOB OT HX
noyioxkeHns B Ilepuonnueckoil cucTteMe, 3aKOHOB COXPAHEHUS MACChl BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHA ABOTaJpo; OMUCHIBATh U
XapakTepuzoBaTh TaOnuuHyro Qopmy Ilepmoanueckoid CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: pa3iu4aTh MOHATUS «rjaBHas mnoArpynma (A-rpynma)y W «mobodyHas
noarpynmna (b-rpynma)», Maneie ¥ OOJBIINE TEPHOIBI, COOTHOCHTH OOO3HAYCHUS,
KOTOpbIe uMeroTcs B Tadumne «llepromnueckas cucrema XuMudeckux siaementos J1.1.
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB | 3apsij snpa, 00Iee YUCiIo dJIEKTPOHOB M pacmlpe/eleHrue uX o
AIIEKTPOHHBIM CJIOSIM);

KJIacCU(PULUPOBATH  XMMHUYECKHUE JJIEMEHTbl, HEOpPraHMYeCKue BEIleCTBa,
XUMHUYECKHE peakuuu (10 YUCIY M COCTaBYy Y4YacTBYIOUIUMX B PEAKIMH BEUIECTB, MO
TEMI0BOMY 3P Dexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMUHbBIX
KJIacCOB,  MOJTBEpXKJas  OMUCAaHWE NpUMEpaMU  MOJEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KQU€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;



BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMysie COeTUHEHHS], MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINY;

MIPUMEHSITH OCHOBHBIE OTEPAIIMH MBICIIUTEILHOU ESITEIHHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHE, CUCTEMATU3aIMI0, KIaCCU(UKAIIUIO, BBISBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBS3€M — IUISI U3YYEHUS CBOMCTB BELIECTB M XHMHUYECKUX PEAKLUU,
€CTEeCTBECHHO-HAYUYHbIE METOJIbl TIO3HAHUS — HAOJIOZIEHHEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIM U MBICIICHHBIN);

cJe/IoBaTh MpaBUjaM TOJb30BAHUS XUMHUYECKOW TMOCyZ0oM U J1ab0opaTOpHBIM
o0opy/loBaHMEM, a TaKXke IMpaBWjiaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSIMU T10 BBITIOJTHEHUIO J1a00PaTOPHBIX XUMHUUECKHUX OMBITOB MO MOJYYEHUIO U
coOMpaHuio0 Tra3000pa3HBIX BEHIECTB (BOAOPOJAa M KHCJIOPOJA), MNPUTOTOBIECHUIO
PacTBOPOB C OMNpe/IeICHHON MacCOBOM J0JIei paCTBOPEHHOT'O BEIIECTBA, IIIAHUPOBATh U
IPOBOJIUTh XMUMHUYECKHUE DKCIIEPUMEHTHI 10 PACIIO3HABAHHWIO PACTBOPOB IIEIOUYEH U
KHUCJIOT C TIOMOIIBIO UHIUKATOPOB (J1TakMycC, ¢heHondTaaenH, METUJIOPAHX U IPYTHE).

K xonmy obyuenus B 9 kJiacce y oOyuaromierocss OyayTt chopMupoBaHbI
CJEAYIOIINE PEIMETHBIE PE3YJIbTATHI 10 XUMHUH:

PAcCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHUS, XMUMHUYECKasl PEaKlHs, XUMHUYECKas
CBsI3b, TEIUIOBOM 3P (EKT peakinu, MOJb, MOJAPHBIM 00BEM, pPacTBOpP, IEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT TUCCOLMAIMS, PEaKIuu HOHHOro OOMeHa,
KaTajgu3aTtop, XWMHUYECKOE paBHOBECHE, OOpaThUMble U HEOOpaTHUMble pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKI[UU, OKUCIUTED, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJICHUE, QJJIOTPONHs, aM(pOTEPHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAas,
MOHHAsl, METAJUIMYECKasi), KpUCTAIUINYECKasi PENIeTKa, KOppPO3Us METAJUIOB, CILIABHI,
CKOPOCTb XMMMYECKOW peakUHuH, MpenenbHo nonycrumas KoHueHtpamus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHSITUN U NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUY BEIIECTB U UX MPEBPAILLICHUII;

WCIIOJIb30BaTh XWMHUYECKYI0O CHUMBOJHUKY JUIsI COCTaBJICHHS (OPMYT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeAEHsATh BAJICHTHOCTb W CTEINEHb OKHUCJIEHHUS XHMHUYECKUX 3JIEMEHTOB
B COCAMHEHMSAX PaA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OMNPEACICHHOMY
KJIACCy COCAMHEHWH Mo (opMyinaMm, BHJ XMMHYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKasi) B HEOPraHMYECKUX COCAMHEHUAX, 3aps] HOHA MO XUMHUYECKOU
dbopmyne, xapakTep cpelbl B BOJHBIX PacTBOpax HEOPraHMYECKUX COCIUHEHHM, THUI
KPHUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh ~ cMmbici  [lepuoguueckoro  3akona (.M.  MeHnneneeBa u
JEMOHCTPUPOBATH €0 MOHUMAHKE: OMUCHIBATh U XapaKTepPU30BaTh TAOIUYHYIO POopMy



[lepuoauyeckoit cuUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3iuyaTh TMOHSITUS «TJaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», Maneie u OoJblue
MEPHUOJIbl, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B NMEPUOAUYECKOM Tabiule, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsan sAapa, o0IIee YUCIIO0 AIEKTPOHOB M PACIPEACIICHUE UX IO AJIEKTPOHHBIM CIOSM),
OOBSICHAITH O0IIIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX COSIUHEHUM
B IIpe/ieyiaX MaJbIX IEPUOJIOB U TJIABHBIX MOJATPYIII C YIETOM CTPOSHUS UX aTOMOB;
KJIaccuPUIUpoBaTh ~ XUMUYECKHE  DJIEMEHThI, HEOPraHWYeCKHe  BEIEeCTBa,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOIIMX B PEAKIUU BEIICCTB,
1o TerIoBoMy 3G (PeKTy, Mo UBMEHEHUIO CTENIEHEH OKUCIICHUSI XUMUUECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIUE U CcHEIUUUECKUEe XUMUYECKHE CBOMCTBA
MPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPXkJasl OMHCAHUE MPUMEPAMH MOJICKYJISPHBIX
Y MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKITUi;

COCTaBIIATh YpPAaBHEHUS DIEKTPOJIUTUYECKOW IUCCOLMAIMHM KHUCIOT, IIeIouei
U COJICH, TIOJIHBIC W COKpAIllCHHbIC YPaBHEHHS PEaKIMi MOHHOTO OOMEHa, YpaBHEHUS
peakIui, MOATBEPKIAONINX CYIIECTBOBAHNE IEHETUYECKOM CBSI3U MEXKy BEIIECTBAMU
Pa3TUYHbBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPECTBOM
COCTAaBIICHHUS DJIEKTPOHHOr0 OanaHca ATUX PeaKlnii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BOBMOKHOCTH
NPOTEKAHMSI XUMUUYECKUX MTPEBPAILICHUI B PA3IMYHBIX YCIOBUAX;

BBIUUCISITh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O MU MOJSPHYIO MacChl BEIECTB,
MAacCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa MO (OpMyJie COSAMHEHHs, MACCOBYIO OO
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 0 YPABHEHUIO XUMHYECKON pEaKIIvy;

coOmoaTh TpaBWiIa TMOJb30BAHUA XUMUYECKOHW TIOCYIOM H J1abOopaTOPHBIM
o0opyZoBaHMEM, a TakKe MpaBuia OOpAaIlEHUS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIMSIMU TI0 BBIMIOJTHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOJIYYCHUIO U
coOupaHuIo ra3000pa3HbBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJNTh PEAKIMHU, MOATBEPKAAIONINE KAuEeCTBEHHBI COCTaB pPa3IUUYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM ITYTEM XJIOPUAOPOMUI-, MOAUI-, KapOoHaT-, pocdat-
, CHJIMKAT-, Cynb(}ar-, TUAPOKCHUA-WOHBI, KATHOHBI aMMOHHUS W HWOHBI H3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OMEPALIMU MBICIIUTEIbHOU IESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMATH3allhi0, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I HM3YyYEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEaKLHM, €CTECTBEHHO-
HAy4YHbIE METOJIbI TIO3HAHUS — HAOIIIOICHUE, N3MEPEHUE, MOJICTTUPOBAHNE, YKCTICPUMEHT
(peasibHbBIN U MBICIICHHBIN).



4. TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaunmenoBanue
No KomanuectBo OcCHOBHBIE BUJBI I€ITEIILHOCTH
pas3aesnoB U TEM Conepxanue oOy4eHUs
n/n 4acoB 00yyaroIuxcs
y4eOHOTr 0 rpeamera
IlepBoHaYaNbLHbIE XUMUYECKHE TIOHATHS
1.1 | Xumusa — BaxHas 5 [Ipeamer xumuun. Pons XuMuu B )KU3HU PackprIBaTh CMBICI U3yYae€MbIX MMOHSATHH.
00J1acTh YeJIOBEKa. XUMHS B CUCTEME HayK. PackpriBaTh pojib XUMUH B IPUPOJIC
€CTECTBO3HAHUS Tena u BemecTBa. PU3NUECKHUE CBOWCTBA | M )KM3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
U TIPAKTUYECKON BEIIIECTB. ArperaTHOE COCTOSIHUE HayKaMH.
NEeATEIILHOCTH BemrecTB. IloHdaTre o MeTonax nmo3Hanug | Pa3nuyaTe yMCTHIE BEIIECTBA M CMECH;
YyeJI0BeKa B XUMHHU. YHCTHIE BellecTBA U CMECH. OJTHOPOJIHBIEC U HEOJHOPO/IHBIE CMECH.

CniocoObl pa3ziesIieHUs] CMECEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XMMHUUYECKOMU MOCY0M,
C IpaBUIaMH PabOTHI B 1abopaTopuu
U TIpreMaMH 00paIieHus ¢
71a00paTOPHBIM 000PYTIOBAHHEM.
dusnyeckre CBONCTBa 00pa3IoB
HEOPTraHUYECKUX BEIECTB — METAJUIOB
Y HEMETAJIIOB.

CnocoObl pazfiesieHus: cMeceit
(punbpTpOBaHUE, BEITAPUBAHUE,
JTUCTUIUISIUSA, XpoMaTorpadusi).

Paznuuars ¢puzndeckrue u XUMUIECKUE
SIBJIICHMSL.

CrnemoBaTh alrOpUTMaM HCIIOIb30BaHUS
IKCTIICPUMEHTATBHBIX METOIOB —
HaOJII0ICHUS M SKCTICPUMEHTA.
Hab61r01aTh 1 OMUCHIBATH OOBEKTHI

IIpY TTPOBEJICHUH JIEMOHCTpALIUM

1 JTaOOPATOPHBIX OIBITOB 10 N3YYEHHUIO
(bu3HYECKIX CBOMCTB BEIIECTB, CIIOCOO0B
pa3esieHusl CMECEN BEIIECTB.
[IpoBOIUTE XUMUYECKUN IKCTIEPUMEHT
MIpU pa3feieHuu cMecel (Ha mpumepe
OUYMCTKHU MTOBAPEHHOM COJIN) B XO€




JlabopamopHuvie onvimoi:

N3ydenue u onrcanne GU3MIECKUX
CBOICTB 00pa3I0B HEOPTaHUIECKHIX
BEIIIECTB.

N3ydenune crmocoOoB pa3ieieHus CMecei
(C MOMOIIbIO MarHuTa).

IIpaxmuyeckue pabomol:

Ne 1. IIpaBuna pabotsl B 1abopatopuu
U TIpUeMbl 0OpalieHus ¢ 1a00paTopHbIM
000py/TI0BaHUEM.

Ne 2. Paznienenue cmeceit (Ha mpumMepe
OYHUCTKH TIOBAPEHHOU COJIN)

paKTUYeCKO padoThl Ne 2.

CreroBaTh NMpaBUIaM MOJIb30BAHMS
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpallleHHs ¢ XMMUYECKUMU BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLKEH

IIPU BBIMIOJTHEHU U MPAKTUYECKOU

paboTe No 1.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPOU

Ha MHGOPMALIHIO U3 yYeOHHMKA

U CIPAaBOYHBIX MaTepUaJIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIA TOHATUNHBIN
anmnapar Kypca XUMHH

1.2.

BemecTBa
U XUMHUYECKUE

peakmuu
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ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckas hpopmysa. BaneHTHOCTD
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHAs aTOMHAs Macca.
OTHOcUTEeNbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHH.

OnpenensiTe MPU3HAKU XUMUYECKUX
peakuui, yCIOBUS UX MPOTEKAHMUS.
OOBSICHATH CYIIHOCTh (PU3UYECKUX

U XUMUYECKUX SIBJICHUHN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KnaccudunmpoBats Xumuyeckue
peakiuu (Mo YUCIy U COCTaBY
pearupyronmx u 00pa3yrommuxcs
BEIIIECTB).

CocraBnars GopMysbl OMHAPHBIX
BEIIECTB 110 BAJIGHTHOCTH U OTIPEIEIISTh
BaJICHTHOCTH 110 (hOpMyJsIaM BEIIECTB.




KomnuectBo Bemectsa. Mois. Mossipaas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
U YKCJIa CTPYKTYPHBIX €AMHUIL BEIISCTBRA.
Pacuetsl o dhopmyniaMm XUMHUYECKUX
COCIMHEHNM.

duznueckue U1 XUMUUECKUE SIBJICHUS.
XUMHUYECKas peakius U ee MPU3HAKHU.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMUYECKHUE YPABHEHUSI.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coennHeHMs, pa3noKeHUs, 3aMEIICHHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue cBOKMCTBa 00pas3IoB
HEOPraHMYECKUX BEILIECTB — METAJIOB

Y HEMETAJIJIOB.

OO6pa31ipl BEemeCTB KOJTUIECTBOM 1 MOJIb.
duznueckue sABIeHUS (TUIaBIEHUE BOCKA,
TasiHUE JIbJIa, pACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJICHCAIUs
BOJIbI).

XUMUYECKHUE SBIICHUS (TOPEHUE CBEYH,
MPOKAJIMBAHUE MEIHOI IPOBOJIOKH,
B3aUMOJICHCTBHUE COJIbl MU MeTia

C COJITHOW KHUCJIOTOM).

HaGnronenue npu3HakoB NpoOTEKaHUs

PaccraBnsaTh K03 puueHTHI

B YPaBHEHUSAX XUMHUECKUX PEAKITUH.
Ha6mtonats u onuceiBaTh 00BEKTHI

IIpU MPOBEACHUH IEMOHCTpaIui

Y 1JaOOPaTOPHBIX OIBITOB.

[IpoBOUTE BhIUMCIEHUS IO GOPMYIIaM
XUMUYECKUX COCTMHECHUN U YpaBHEHUSAM
XUMHYECKUX PEAKIIH.

[IprMeHsTh €CTECTBEHHO- HAYUYHbIE
METO/Ibl TO3HAHUS (B TOM YHUCIIe
HaO0JI0/ICHKE, MOJICTMPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepaliu
MBICTUTENBHOMN AESTENbHOCTH
(cpaBHEeHUeE, KIacCU(DUKAITIS)
BricTpanBaTh pa3BEpHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nH(popMauio U3 yaeOHHKa

Y CIIPAaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCTI0JIb30BATh N3YUYCHHBIA TOHSITUNHBIN
amnmnapar Kypca XUuMuu




XUMHYECKUX PEaKIUil (pazoKeHue
caxapa, B3aMMOJIECTBUE CEPHOI
KHUCIIOTHI C XJIOPUJOM Oapusi, MOITyYeHHE
U pasnoxkenue ruapokcuaa meau (1)
IIpY HarpeBaHUH, B3aMMO/ICHCTBHE
xenesa ¢ pactBopoM costu meau ().
OnbIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MACCHhI.

JlabopamopHvie onvimei:

Coznanue Mojieneit MOJIeKyJ
(ILIapOCTEPIKHEBBIX).

Onucanune GU3NIECKUX CBOMCTB
00pa3iioB HEOPTAHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.

Ha6monenue ¢pusndeckux (TuiaBiaeHue
BOCKa, TasHUE JIb/Ia) U XUMHUYECKUX
(ropeHue cBe4H, MPOKATMBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

HaGmronenre u onucanue mpu3HaKkoB
MPOTEKAHUS XUMUYECKUX PEaKIIuii
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHOM MacChl
BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIECTB, MAaCChI U KOJIMYECTBA BEIICCTBA;
MacCOBOH JJOJTU XMMHUUYECKOTO AJIEMEHTa
o ¢popmysie COeIMHEHHUS;




I10 YpaBHCHUSAM XUMHNYCCKHX peaKum?I:
KOJINYCCTBA, MAaCChl BCIIICCTBA

I10 U3BBECTHOMY KOJIMYCCTBY, MAacCC
PE€arcHTOB WJIK IIPOAYKTOB PCAKIIUU

Hroro o pazgeny

20

Baxueimue npeacraBuTe M HEOPraHMYeCKUX BelIeCTB

2.1

Bosnyx. Kucnopos.
Ilonstue
00 okcugax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopona — aneMeHT u npoctoe
BelecTBo. HaxoxaeHue kucioposa

B Ipupo/ie, GU3NIECKUE U XUMHUUECKUE
CBOMCTBA (peakuuu ropeHust). OKCUIbI.
[Tpumenenue kuciopoaa. Criocoos
MOJIYYEeHUSI KUCJIOPO/ia B JTabopaTopuu
U ipoMblnieHHocTH. Kpyrosopor
Kucinopoaa B npupojie. O30H —
AJUTOTPOIHAs MOAU(PUKALIUS KUCIOPOIa.
TennoBoit 3 PeKT XMMUYIECKON peaKIyH,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

¥ SHAOTEPMUYECKHE peakiuu. Tormugo:
yrojib U METaH. 3arpsi3HeHUE BO31yXa,
yCHJIGHHE TTapHUKOBOTO d(Pekra,
pa3pylieHrue 030HOBOIO CIIOSI.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE onpeienieHue coaepKaHust
KHCIIOPOJIa B BO3/IyX€

[Tonyuenue, cobupanue, pacrio3HaBaHKE

Hcronp30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTsl cCOCTaBIeHUs1 (popMyJT BELIECTB,
MOJICKYJISIPHBIX YPAaBHECHU N XUMHUECKUX
peakuuii ¢ yuacTueM KUCIOPO/a.
XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO3/1yXa, (GPU3UYECKUE U XUMHYECCKUE
CBOMCTBA KHUCIIOPO/Ia, CIIOCOOBI €T0
MOJIy4EeHHUsI, IPUMEHEHNE U 3HaYEHUE
B MIPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATh peaKIuy TOPEHUS

¥ MEJJICHHOT'O OKHUCIICHUSI.

OOBSICHATH CYITHOCTD KOJIOTHUECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath npaBuiaM 0€30MacHOM
paboThl B TabopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBaHUS, a TAKXKE
npaBujiaM oOpaleHusl ¢ TOPIOYUMU
BEILIECTBAMM.

[1nanupoBaTh U OCYLIECTBISATH




Y U3y4YE€HUE CBOMCTB KUCIOPOLA.
HaGmonenue B3auMoeiCTBUS BELLIECTB
C KHCJIOPOJIOM U YCIOBUS
BO3HMKHOBEHUS U ITPEKPAILECHUS TOPEHUS
(moxkapa).

JlabopamopHuiii onvim.:

O3zHakomiieHHe ¢ 00pa3laMu OKCHI0B

Y OTIIMCAHUE UX CBOMCTB.
IIpaxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3YUEHHUE €TO CBOWCTB.
Bviuucnenus:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HA HA OCHOBaHUHU aTOMHOM MacChl
XUMHYECKOT0 JJIEMEHTA;

KOJIMYECTBA, MACCHI BELIECTBA

10 YPABHEHMAM XMMHYECKUX PEaKIUN

Ha TPAKTUKE XUMHUIECKHE
OKCIIEPUMEHTBI, IPOBOAUTH HAOITFOICHHS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00paTOPHBIX OIBITOB M MTPAKTUYECKON
paboTHI.

BBIYHCIIATH KOJIMUECTBO BEIIECTBA,
o0BeM rasza o Gopmyiam.

Y4acTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBaTh pa3BepHyThIC TUCHMEHHBIC
U YCTHBIC OTBETHI C OTIOPOH

Ha nH(popMaInio U3 yaeOHHKa

U CIIPABOYHBIX MaTE€pPHUAIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

2.2

Bopopoua. [lonsitue
0 KMCJIOTaX U COJIAX

Bogopon — aneMeHT u nmpocTtoe
BelecTBo. HaxoxneHue Bogopo/ia

B IpUpOJie, PU3NICCKUE U XUMHICCKUE
CBOICTBA, MPUMEHEHHUE, CIIOCOObI
nonydeHusi. Kuciotel u comnm.
MonspHbiii 00beM ra3oB. PacueTsl

0 XMMHUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpsiBaTh CMBICT M3y4aeMbIX TOHATUNA
Y IPUMEHATH 3TU NOHATHUSA NIPU OMUCAHUU
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nUecKre 1 XUMUYECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYEHUS,
MIPUMEHEHUE.

Cobupats npubOp AJIsI MOTYUEHUS
BOJIOPOJA.

Hcnonp30BaTh XUMHUECKYIO CUMBOJIUKY




Y paclo3HaBaHUE BOJOPOA.
B3aumopelictBrue BOgopo1a ¢ OKCUI0M
meau (I1).

JlabopamopHuwiii onvim:
B3aumoaencTBrue KUCIO0T C METalJIaMHU.
Ilpaxmuueckas paboma:

Ne 4. Tlomyyenue u coOupanue BOI0poa,
U3y4YECHHUE €0 CBOUCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIIECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY;

00bEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIIeHUsT (DOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMUYICCKHAX
PEAKLMH C Yy4aCTUEM BOJOPOJIA.
BBIMUCIIATE MOJIIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIIECTBA, 00BbEM rasa,
MaccCy BEIIEeCTBA.

[TpoBOIUTE pacueThl MO YPaBHCHUSAM
XUMHYECKUX PEAKIIHiA: KOJTNYECTBA,
00beMa, MacChl BEMIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MacCce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CnenoBath npaBujiaM 0€30MaCHOM
paboTHI B TaGopaTOpuu

UCTIOJIH30BAaHUH XUMHUYECKON TIOCY/IbI

1 000pyIOBaHUS, a TAKXKE TIPpaBUIIaM
oOpaIeHus ¢ TOPIOYNMH BEIIeCTBAMHU

B OBITY.

[raHupOBaTh M OCYIIECTBIISITH

Ha MPAKTUKE XUMHYCCKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIOICHHS,
JIeaTh BHIBOJIBI 110 PE3yJbTaTaM
HKCIIEPUMEHTA.

VYyacTBOBaThH B COBMECTHOM paboTe

B TpyIITIe

2.3

Bopa. PactBopesl.
Iloasgarue
00 OCHOBaHUAX

dusnueckue cBorcTBa BOAbl. Boma kak
paCTBOPUTEb. XUMHUYECKHE CBOMCTBA
BOJIBI.

PackpbIBaTh CMBICIT H3y4aeMBbIX ITOHATUI
Y IIPUMEHSTH 3TH MMOHSTHUS IIPU ONMUCAHUN
CBOWCTB BEIIECTB U UX MPEBPAILLICHUM.




OcHoBaHus.

PactBops1. Posb pacTBOpOB B ipupoae
Y B )KM3HU yenoBeka. KpyroBopoT Boasl
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX

BOJ. OXpaHa ¥ OYKUCTKA MPUPOIHBIX BOJI.

HacpliiienHbie 1 HEHACHIIICHHBIE
pactBOpbl. PaCTBOPUMOCTH BELIECTB
B BoJie. MaccoBas J10J1s1 BELIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHuEe BEECTB € pa3IMuHOM
PacTBOPUMOCTBHIO.

B3aumopelicTBre BOJbI C METAIIIIAMHU
(HaTpUEM M KaJIbITUEM).
HccnenoBanue pacTBOPOB KHUCIOT

Y IIEJI0YEH ¢ TOMOIIBIO HHAUKATOPOB.
JlabopamopHvie onvimwi
UccinenoBanme 0COOEHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHE PaCTBOPOB

C OMPEAECTCHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOI'O BELIECTBA.
IIpakmuueckas paboma

Ne 5. IIpuroToBneHne pacTBOPOB

C ONpeAETICHHON MAacCOBOM J10JIEH

XapakTepu3oBaTh PU3NUECKUE

Y XUMHUYECKHUE CBOMCTBA BOJIbI, €€ POJIh
KaK pacTBOPUTEISI B TIPUPOTHBIX
npoLeccax.

CocTaBisaTh ypaBHEHUS XUMUYECKUAX
PEAKIMHU C YYaCTUEM BOJBI.

OOBSICHATB CYITHOCTH KOJIOTHYCCKUX
npo0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOTHBIX BOJI, CIIOCOOBI OYMCTKHU BO/IbI
OT MPUMECEH, MEpHI M0 OXpPaHE BOJI

OT 3arpsi3HEHUSI.

[T1aHMpOBATH U OCYIICCTRIISATH

Ha TPAKTHUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTEHI.

CrnenmoBath npaBmiaM 0€30MacHON
paboThI B TabopaTopuu Mpu
MCIIOJIb30BAaHUU XUMUYECKOH MOCY/TbI

1 000pyAOBaHUS.

[TpoBOIUTE BHIYUCIICHUS C TIPUMEHEHHEM
TIOHSTHS «MacCOBast TOJIs BEIIECTBA

B PacTBOpE».

BricTpanBaTh pa3zBepHyThIC TICHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOH




PaCTBOPEHHOTO BEILIECTBA.
Buviuucnenus:

C UCIIOJIb30BaHUEM ITOHITHS «MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha MHPOPMALIMIO U3 yYEOHHMKA

Y CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN [IOHATUNHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COEJIMHEHNH

11

Knaccudukanus HeopraHnyeckux
coeaunenuii. Oxcuapl. Knaccudukarms
OKCHUJIOB: cOJIe00pa3ytoiine (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTepHBIE)

U HecosieoOpasyroIiue.

Homenknatypa okcumoB. dusnyeckue
1 XUMHYECKHE CBOMCTBA OKCHIOB.
[Tonyuenne okcHUI0B.

OcHoBanus. Knaccudukanust o0CHOBaHUN:

IIEJI0YU U HEPACTBOPUMBIE OCHOBAHUS.
Homenxkiatypa ocHoBanuii. @u3nueckue
Y XUMUYECKHE CBONCTBA OCHOBAHUM.
[Tosmmydyenue ocHOBaHUI.

Kucnotel. Knaccudukanus Kucior.
Homenxkiarypa kucnor. uzndeckue

U XUMHWYECKHE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTasuioB H.H. bekerosa.
[lonydyeHue KUCor.

Conu. HomeHnkiatypa cosneil.
OU3NYECKUE U XUMUYECKUE CBOMCTBA
conen. [lonydyenue coseil.
['eHeTnueckas CBSI3b MEXKAY KJIACCAMHU
HEOPraHUYECKUX COCIMHEHUN.

KnaccudununpoBath uzydaemsbie
BEIIIECTBA 110 COCTaBYy M CBOMCTBAM.
CocTaBisaTh POPMYIIBI OKCUIOB, KHCIIOT,
OCHOBaHHWM, COJICH U HA3bIBATh UX

10 MEXTYHAPOIHON HOMEHKIIATypeE.
[TporHo3upoBaTh CBOKCTBA BEIICCTB

Ha OCHOBE OOIIMX XUMHUYCCKHX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYIIT BEIIECTB,

K KOTOPBIM OHH OTHOCSITCHL.

CocTaBisiTh MOJICKYJISIPHBIC YPaBHEHUS
PEaKINii, HILUTFOCTPUPYIOIIX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIIECTB N3YICHHBIX
KJIACCOB/TPYIIII, & TaKXe
TIOJITBEPIKTAFOITUX TEHETHIECKYFO
B3aMMOCBSI3b MEXK/Ty HUMH.
[Tpou3BOAUTH BEIYUCTICHUS

M0 YPAaBHEHUSM XUMHYECKUX PEaKIIUN.
[TImarnpoBaTh U OCYIIECTBIATH

HA TIPAKTHUKE XUMUIECKUE
OKCIIEPUMEHTBI, POBOAUTH HAOIFOICHHS,
JIeaTh BHIBOJIBI I10 PE3yJIbTaTaM
AKCIIEPUMEHTA MPH TTPOBEICHUN




Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa31ibpl HeOpraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOICTBA KJIACCOB HEOPTAaHUYECKUX
BEIIIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMONIBI0 UHIUKATOPOB.
N3ydenune B3auMO1€MCTBUSI KUCIIOT

C METaJUlaMHU, PEaKuid HEUTpaaIru3aluu.
BzaumonericTBre pacTBopa cCEpHOU
Kuca0ThI ¢ okcuaom meau (I1).
[Tony4yeHnre HepacTBOPUMBIX OCHOBaHUH.
BriTecHeHME OJIHOTO MeTaIa IPyTUM
U3 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemenue skciepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BajkHelnie Ki1acchl
HEOPTraHUYECKUX COCIUHEHUIN.
Buiuucnenus:

110 YPaBHECHUSIM XMMHUUYECKON PEaKIIHHU:
KOJIMYCCTBA BEIICCTBA, 00bEMa, MACChI
10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00beMy, Macce peareHToB

WJIU TIPOIYKTOB PEAKIIUU

7a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBath nmpaBuiam 0€30MacHOM
paboTHI B TaOOpaTOpuu

IIPU UCTIOJIb30BAHUHN XUMHUYECKOM
MOCYJIbI U 000PYyI0BaHUS.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
U YCTHBIE OTBETHI C OTIOPO

Ha MHGOPMALIMIO U3 YYEeOHHUKA

U CIIPABOYHBIX MAaTE€pPHUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

Htoro no pazneny:

30




IHepuoanuyeckuii 3akoH u llepuognyeckas cucreMa xumudeckux djieMeHToB /I. M. Menaeneesa. CTpoeHue aroMoB.
Xumnueckasi cB3b. OKHCINUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIMU

3.1 | Ilepuoamueckuii
3aKOH

u [lepuognyeckas
cHCTEMa
XUMHYECKUX
3JIEMEHTOB

Ctpoenue aToma

. . Menaeneena.

7

[TepBble MONBITKH KJIaCCUDUKALIUH
XHMHUYECKUX 3JIEeMEeHTOB. [loHsaTHe

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeI0YHBIC U MIEIOYHO3EMEIIbHBIC
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIC T'a3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIOT
aMdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepunonnueckuii 3axoH. [lepuognueckas
CHUCTEMa XMMHYECKHX JIEMEHTOB

.. MenneneeBa. Koporkonepuoanas
U JUTHHHOTIEpHOIHAS (POPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemeHToB [[.1. Menaeneea. [leproasl
Y rpynibl. OU3NUECKUN CMBICTT
MOPSIKOBOTO HOMEPa, HOMEPOB MepUoaa
Y TPYIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oronel. DnexkTpoHbl. CTpoeHUE
AIEKTPOHHBIX 000JIOYEK ATOMOB ITEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Teproguyueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XHMHYECKOI'0 dJIEMEHTa

IO €ro NOJIOXKEHUIO B [leproanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHECHUS pajinyca

PackpbIBaTh CMBICI IEPUOTAUECKOTO
3aKOHa.

OnuchIBaTh CTPOEHUE TAOHIIBI
«llepuoguueckas cucrema XUMHUYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBarh CTpOCHHUE aTOMa,
YHEPreTUYECKUX YPOBHEMN U MOJYPOBHEM
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypanuii u 31eKTPOHHO-
rpadguyeckux Gopmy.

[TosicHATH PUBUYECKUN CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA
Y TPYIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUUYECKHUE FJIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIUN
Y UX COEIMHEHUS T10 TOJIOKEHUIO

B [lepnoanueckoii cucreme

J.1. Menneneena.

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B N3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPULATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUN

B ITpEeJIeNIax MaJbIX MEPHUOJIOB U IIIaBHBIX
MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;




aTOMOB XMMHUYECKHUX DJICMEHTOB,
METAINYSCKUX U HEMETAIUTMUCCKUX
CBOICTB IO TpyNIiaM 1 NEPUOJAM.
3nauenue [leprnoanueckoro 3akoHa

u [lepruoanyeckor CUCTEMbI XUMUYECKUX
3JIEMEHTOB ISl PA3BUTHSI HAYKHU U
npaktuku. .M. Menzaenees — yyeHbli
Y TpaXkJIaHuH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre THAPOKCH 1A ITMHKA

C pacTBOpaMu KHUCJIOT U LIEJIOYECH.
MopenupoBaHue CTPOECHUS MOJIEKYII
[P IOMOIIA PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX ¥ CTPYKTYPHBIX POpMYII.
Ta6muma «Ileproauueckas cucrema
XUMHUYECKUX PJIEMECHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimwl
O3HakoMJIeHHE C 00pa3IaMyi METaJIJIOB
1 HEMETAJJIOB

VYyacTBOBaTH B COBMECTHOM paboTe

B [Iape WK Ipymie.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(POpPMaLIKIO U3 yueOHUKA U APYTUX
HCTOYHUKOB, B TOM ynciie UHTepHeTa

3.2

XUMHUUECKAS CBA3b.
OKHUCIIUTEINBHO-
BOCCTAaHOBUTEJIbHBIE

peakuuu

Xumnueckas cBaA3b. KoBasieHTHasA
(momnsipHas W HEMOJIAPHASI) CBSA3b.
DIEKTPOOTPUIATENBHOCTh XUMUUECKUX
anemeHTOB. oHHas cBs3b. CTeneHb
okucnenus. OKUCIUTENbHO-
BOCCTaHOBHTEIIbHBIE peakinu. [Ipoiieccol

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHIA.
OnpenensTe BUA XUMUYECKOU CBSI3U

B COCIMHCHUH.

MoaennpoBars CTPOEHUE MOJIEKYIT

IIPY [IOMOILIA PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.




OKHCJIEHUS] M1 BOCCTAHOBJICHUS.
OKuCnIUTENN U BOCCTAHOBUTEIIH.
XUMHYECKUN IKCTIEPUMEHT: U3YyUYECHUE
00pa3IoB BEIIECTB METAJIOB

Y HEMETAJIIIOB, B3aUMO/ICHCTBUE
TUAPOKCUJIA IIMHKA C pACTBOPAMH KHCIIOT
U 111eJI0YEH, TPOBEJICHHE OIBITOB,
WUTFOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEeHUS, COSTUHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHL, WIUTFOCTPUPYIOIINE IPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3oKEeHUs, COCTUHCHMUS)

Hcnonp30BaTh XUMUUYECKYIO CHMBOJIUKY
JJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OrnpenensTh CTeNeHb OKUCICHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB MO opMyiaM
U COCTaBIIATH (POPMYIIbI OMHAPHBIX
COCIMHEHUH MO0 CTETICHU OKUCIICHUS
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTAHOBHTEIb. PaccTaBisaTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIHHBIX
pEeaKIil METOAOM BJIEKTPOHHOTO
Oananca.

HaGmronath XuMUYECKHE OTBITHI

IO IJIaHYy, aHAJIU3UPOBATh U J€1aTh
BBIBOJIBL.

HUcnons3zosate UKT mig cozmanns
MO/IeJIEN, TOATOTOBKY IPE3EHTAIIUM,
JIOKJIAJIOB T10 TEME.

BricTpanBaTh pa3BepHyThI€ TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha THGOPMAIIHIO U3 YIYCOHNKA U APYTUX
HMCTOYHUKOB, B TOM 4mcie Murtepuera

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBUIEE YMCJIO HACOB 68

110 [TPOI' PAMME




9 KJIACC

No
/i

Haumenosanue
pa3ziesioB U TeM
y4eOHOro mpemMeTa

KomnnuecTtBo
YacoB

Coneprxanue oOyueHus

OCHOBHBIC BUBI ICATCITLHOCTH
oOy4Jaronuxcs

BemecTBo M XUMHYECKHE Pe€aKIun

11

IToBTOpEHue

U yriryoJieHue
3HAHMM OCHOBHBIX
pasaesnoB Kypca

8 knacca

5

[lepnonnueckuii 3akoH. Ileprnoanueckas
cCUCTEMa XUMHUUYECKUX DJIEMEHTOB

.. Menneneesa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MIEPBBIX TPEX
MIEPUOJIOB, KaIusl, KalbIUi U UX
COCJIMHEHUI B COOTBETCTBUU

C MOJIOKEHUEM 3JIEMEHTOB

B [lepuoanueckoi cucteMe U CTPOEHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKOU
CBSI3U. THIBI KPUCTATUTMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIMA KPUCTAINTMYECKOU
PELIETKU ¥ BUJA XUMUYECKOU CBS3H.
Kinaccudukaius u HOMEHKIaTypa
HEOPTraHWYECKUX BEIIECTB. X UMUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIIMXCS

K Pa3JM4YHbIM KJIACCAM HEOPTaHUYECKUX
COCJIMHECHMI, TCHETUYECKAs CBSI3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMUUYECKHE FIIEMEHTBI
MEPBBIX TPEX MEPUO0B, KAJIUS U KAJIbIUS
T10 UX TOJI0XKEHUI0 B [lepuonnueckoi
cucreme /1. . Menneneena.
KnaccudunnupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA U3YUYEHHBIX
KJIaCCOB.

OnuceIBaTh 00IIHNE XUMHUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB,
TIOJITBEPKIATH CBOMCTBA IPUMEPAMHU
MOJICKYJIIPHBIX YPABHEHU XUMUYECKUX
pEaKIuu.

OnpenensTh BUJI XUMUUECKOU CBSI3U

Y TUII KPUCTAJUTMYECKOU PEIIETKH
BCILIECTBA.

[Iporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT X CTPOCHHUS.
BricTpanBaTh pa3BepHYyThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(popMalnio U3 yueOHHKa

Y CIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO




Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

03HAKOMJICHUE C MOJACIISIMU
KPUCTAJUTUYECKHUX PEIIECTOK
HEOPTraHMYECKUX BEIIECTB — METaJIOB
U HeMeTalyIoB (Tpaduta u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHUS)

UCIIOJIb30BATh U3YYECHHBIN TOHATUINHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuun

Knaccuduxanys XuMuuecKux peakiiuii
M0 Pa3JIMYHBIM MTPU3HAKaM (I10 YUCITY

U COCTaBY YYaCTBYIOIIHMX B PEAKIIUH
BEIIECTB, MO TEIIOBOMY 3 (PeKTy,

110 U3MEHEHHIO CTETICHEW OKUCIICHHS
XUMHUYECKHUX JIEMEHTOB,

10 00paTUMOCTH, 110 YYACTHUIO
KaTajau3aTopa). JK30-

Y DHAOTEPMHUUYECKUE PEAKIINH,
TEPMOXHUMUYECKUE YPABHEHHUS.
[TonsiTHE O CKOPOCTH XUMHUYECKOMN
peakiuu. [Torstue 06 06paTUMBIX

¥ HEOOPATHUMBIX XUMUYECKUX PEAKITHSIX.
[loHsITHE O TOMOTEHHBIX U TE€TEPOrCHHBIX
peakuusax. [lonsitue o karanuse.
[loHsiTHE O XUMHUYECKOM PABHOBECHUHU.
@aKTOpHI, BIUSIOIIME HA CKOPOCTh
XUMHUYECKOUW peaKkuu U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT H3ydaeMbIX TTOHATHIH
Y TIPUMCHSITH 3TH TIOHSTHSI P OTTUCAHHUH
CBOMCTB BEIICCTB M UX MPEBPAICHHI.
KnaccuduiumpoBaTs XUMUYECKUEC
pCaKIny 10 Pa3IMIHBIM IIPHU3HAKAM.
YcraHaBnMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEAKIINH OT Pa3InIHBIX
(haxkTopoB.

[Iporuo3upoBaTh BO3MOXKHOCTH
MPOTEKAHMS XUMHYECKUX TIPEBPAIICHHM
B Pa3JINYHBIX YCIIOBHSIX.

OnpenensiTe OKUCITUTENb

u BocctaHoBuTelb B OBP.

CocTaBIATh 2JIEKTPOHHBIN OaJTaHC
pEeaKIIHH.

[Tpon3BOIUTH BEIYUCIICHUS

10 XUMHYECCKUM YPaBHCHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WM TPYIIIIE.

BricTpanBaTh pa3BepHYThIC MHCHMEHHBIC




peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIIBHOM
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
pPEaKLHii ¢ UCTTOIB30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHCTBUS
pa3IUYHBIX (PaKTOPOB.

ONBITHI, WUTFOCTPUPYIOIINE TPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu
Pa3JIOKEHUS, COCTUHEHHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMa U MACCHI
pEeareHToB WU IPOJYKTOB MO
YPaBHEHUSM XUMUYECKUX peaKIUn

Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(OpMaLMIO U3 YUEOHHUKA

Y CIIPAaBOYHBIX MATEPHUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN [TOHATUNHBIN
anmapar Kypca XMMuu

1.3

DNEeKTpoNnuTHYECKas
JIUCCOLIMAIIHS.
XHUMUYECKUE
peakiuu

B pacTBOpax

Teopust 3IEKTPOIIMTUYECKOMN
JTUCCOLUALINN. DIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAlMY BEIECTB

C pa3NMYHBIMU BUJIAaMU XUMUYECKOU
cBs3u. Crenens quccounanu. CuiabHbIe
U Ci1a0blIe DJIEKTPOJIUTHI.

Peakuun nonnoro oomeHa. Y cioBus

PackpbIBaTh CMBICIT H3y4aeMbIX OHATHM,
a TaK)XE€ CMBICII TEOPUHU
AIEKTPOJIUTHYECKON TUCCOLUALNY.
OOBSICHATH MPUYUHBI
AJIEKTPOINPOBOTHOCTH BOJIHBIX PACTBOPOB
BEILIECTB, Pa3JINYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOIUTHI.

CocTaBisiTh ypaBHEHHUS TUCCOLUALIAN




IPOTEKAHUS pEeaKIMii HOHHOro 0OMeHa,
MOJIHBIC U COKPAIIEHHbIC HOHHBIE
ypaBHeHUs peakiuid. CBOMCTBA KUCIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 PIEKTPOITUTUUECKOM
nucconanuu. KauecTBeHHbIE peakinu
Ha noHBI. [loHsTHE O TUIpONIU3E

COJIEN.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31eKTpOPOBOIHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JACCOILIMALIMM KUCJIOT, IIeJI0UeH

U coJiei (BO3MOXKHO UCTOJIb30BaHUE
BUJICOMATEPHUATIOB).

OnbITHl, WUTIOCTPUPYIONIHAE TMPU3HAKU
MPOTEKAaHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHME OcaJiKa, BBIJICIICHUE Ta3a,
oOpa3oBaHUE BOJIbI).

Pacno3HaBaHnue HEOpraHMYECKUX
BEIIIECTB C MOMOIIbIO0 KaU€CTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHhuiii onvim:

N3ydeHune npu3HaKoB NPOTEKAHUS
peaKIuyu HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOJUTOB (C 0Opa3oBaHUEM OCaKa,
BBIJICJICHHEM T'a3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, IIEI0YEH U COJICH, IIOJIHBIC

Y COKpaIllEHHbIC HOHHBIC YPaBHEHUS
XUMHUYECKUX PEAKIIUi HOHHOTO 0OMEHa,
KpaTKUE MOHHBIC YPAaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IIHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOIUTUIECKOU
JIACCOIMALINN; TIOJITBEPKAATh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUUYECKUX PEAKIIUH.
Pemate sxcriepuMeHTaIBHBIC 331241
10 TEME.

[InaHnpoBaTh U OCYIIECTBIISITh

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHS,
JIeJaTh BBIBOJIbI IO pE3yJIbTaTaM
HKCIEPUMEHTA IIPU IPOBEAECHUN
71a060paTOPHBIX OMBITOB M MPAKTUYECKUX
pador.

CrnenoBath npaBuiam 0€30MacHOM
paboThl B TabopaTopuu

[P UCIIOJIB30BAHUU XUMHYECKON
MoCcyAbl 1 000PYAOBaAHMUS.

[IpoBOANTH BBIUUCIICHHS IO XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe




lIpakxmuueckasa paboma:

Ne 1. PenieHue skcriepuMeHTaIbHBIX
3aJ1a4 1o TEME.

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIINI

B IIap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ MTUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMALIMIO U3 YUEOHHKA U APYTUX
MCTOYHUKOB MH(OPMAIIH, B TOM YUCIIE
Nutepuera

Uroro no pazgeny

17

HemeTtasabl n nx COCAMHECHUSA

2.1

OOmias
XapaKTEePUCTHKA
XUMHUYECKUX
2JIEMEHTOB
VIIA-rpynmnsi.
I'anorensl

OO6m1as XxapakTepUCTHKA rajIOTeHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u pusznueckue CBONCTBA
IIPOCTBHIX BELIECTB — raJOT€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3aUMOJICHCTBUE C METAIJIAMU,
HEMeTaNIaMU, [IEJI0YaMHu ).
XnopoBogopo. ComnsiHasi KUCTIOTAa,
XUMHUYECKUE CBOMCTBA, ITOTYyYEHHE,
npuMeHeHue. JlercTrue xiuopa

Y XJIOPOBOJIOPOJA HAa OPraHu3M
yesioBeka. BaxkHenmuye XJI0puabl U uX
HaxXO0XJECHUE B IIPUPOJE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpakarIue GU3NIECKIe

Y XMMHAYECKHE CBOMCTBA IAJIOTEHOB U UX
COeMHEHU (BO3MOKHO HUCTIOJIb30BaHUE

OOBSCHATH 00ITHE 3aKOHOMEPHOCTH

B UBMEHEHUU CBOWCTB HEMETAIJIOB U UX
COCJIMHEHUH B Mpejienax MaabixX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[leproauyeckoit CUCTEMBI XUMUYECKUX
AJIIEMEHTOB C YY€TOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTh GU3MUECKUE

¥ XUMUYECKHUE CBOMCTBA IIPOCTHIX
BEIIIECTB TAJIONCHOB (Ha MIPUMEPE XJI0pa)
U CJIOHBIX BEUIECTB (XJIOPOBOAOPOA,
XJIOpHIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPOJIE U KU3HU YEJIOBEKA.
OnpenensiTe XJI0pUI-UOHBI B paCTBOPE.
[1maHupoBaTh U OCYIIECTBIISITH

HA TIPAKTUKE XUMUYECKUE
HKCMIEPUMEHTBI, MPOBOAUTH HAOIIOICHMS,
JIeJIaTh BBIBOJBI IO pe3yJibTaTaM




BUJIEOMATEPHUAIIOB).

O3zHakomileHHE ¢ 00pa3LaMu XJI0pUI0B
(raJoreHUI0B).

JlabopamopHhuwiii onvim:

N3ydeHne CBOWCTB COJITHOM KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUMA
Ha XJIOPUA-UOHBI.

IIpaxmuueckasa paboma

Ne 2: Tlonmy4yeHue CoNTHOM KUCIIOTHI,
U3YUYEHHUE €€ CBOICTB.

Buviuucnenus:

M0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJINH U3 PEareHToB JaH B U30bITKE

AKCMIEPUMEHTA MPU IPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath nmpaBuiam 0€30MacHOM
paboThl B 1abopaTopuu

IIPU UCTIOJIB30BAHUN XUMHUYECKON
MOCYJIbI U 000PYI0OBaHUS.

BricTpanBaTh pa3BepHYThIC TUCHMEHHBIC
¥ YCTHBIC OTBETHI C ONIOPOM

Ha MHGOPMALIHIO U3 yYEeOHHMKA
U CIIPABOYHBIX MAaTE€pPHUAJIOB, FPAMOTHO

VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
anmapar Kypca XuMuu

2.2

OO0mas
XapaKTepUCTHKA
XUMHYECKHX
AIIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COeIMHEHUS

OO6mast XxapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJICHHUS.

Crtpoenue u pusndeckue CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnnoTpornHbie MOAU(PUKAIIMHA KUCTOPOAa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoaopo, cTpoeHue, (puznueckue
Y XUMHYECKHE CBOKCTBA.

OKcupl cepbl Kak MpeICTaBUTENH
KHCJIOTHBIX OKCHUJIOB.

Cepnas xucnota, (pu3nIecKue

¥ XMMUYECKHEe CBOMCTBa (00IIHE KakK

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHECHHH CBONCTB JIEMEHTOB
VIA-rpynmnsl ¥ uX COEIMHEHUH C y4ETOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBaTh HU3NUECKHEC

1 XUMHUUYECKHE CBOMCTBA IIPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHUIN
(cepoBOI0pOIA, OKCUIOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJIYYEHHUSI, IPUMEHEHNE U 3HaUYCHUE
B TIPUPOJIC ¥ KU3HH YEJIOBEKA.
OnpenensiTe HaIMUYKE CYIb(aT-NOHOB
B pacTBOpE.

OOBSICHATH CYITHOCTD 3KOJIOTHUECKUX




peACTaBUTENS Klacca KUCIOT
u crienuduyeckue). XUMUYECKHUE
peakIuu, Jexxalirue B OCHOBE
IPOMBIIIIEHHOTO CI0c00a MOMy4YeHHUS
cepHoil kucnotsl. [Ipumenenue. Conn
CEpHOM KUCIIOThI, KAUECTBEHHAS PEAKIIHS
Ha CyJib(aT-uoH.

Haxosxenue cepbl 1 €€ COeTMHEHU N

B npupoje. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karoleh cpeibl COCTMHECHUSIMHU
cepsl (KUCITOTHBIE IO/, 3arPsI3HECHUE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
IPEI0TBPAICHUS.

Xumuueckuii IKCnepumMenm:
Llemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3IaMu Cephl U ee
COEJIMHEHUAMU (BO3MOKHO
HCITOJIb30BaHUE BUIEOMATEPHATIOB).
Hab6monenue nporecca oOyriavBaHus
caxapa IoJ JEUCTBUEM
KOHIEHTPUPOBAHHOUN CEPHON KUCIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XuMUYEeCKUX CBOMCTB
pa30aBIEeHHON CEPHOM KHUCIOTHI.
[IpoBeneHne KaueCTBEHHOM peaKIMu Ha
cynb(aT-uoH ¥ HAOIIOeHNUE MpHU3HAKa
ee MPOTEKAHUS

npo0sieM, CBA3aHHBIX C IepepadoTKON
COCMHEHUH CEPBI.

IInaHupoBaTh U OCYLIECTBIIATH

Ha NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHMS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA.

CrnepnoBatb npaBuiiam 6€30MacHON
paboThl B 1abopaTtopuu

IIPU UCTIOJIb30BAHUHN XUMHUYECKOM
MOCYJIbI U1 000PYyIOBaHUS.

[Tpou3BOAUTH BBIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcrnonp30BaTh IPHU BBIOJHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHBIE MaTEPHUAIIbI
(ITepponuecKkyto CUCTEMY XUMHUUYECKUX
anemenToB JI. V1. Menpeneena, Tabiauiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHHI1

Y COJIEH B BOJE, dJEKTPOXUMUYECKHUN Psif
HaIpsKEHU METAJIIOB).

Hcnonp30BaTh IPHU BBITOJIHEHUT
y4eOHBIX 3aJIaHUl U B TIPOIIECCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOr0 COJIEpKaHUs, CIPAaBOYHbIE
MaTtepuaibl, pecypcel IHTepHETA




2.3

Oobmas
XapaKTepUCTHKA
XUMHAYECKIX
HJIEMEHTOB

V A-rpyniisl.

Azor, pochop u ux
COCIMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUSI.

A30T, pacnpocTpaHeHue B MPUPOJIE,
bu3uYECKre U XUMUYECKHE CBOMCTBA.
Kpyrosopot azora B npupoe.
AMMHUaK, ero Gu3nyecKue 1 XuMUIECKue
CBOMCTBa, MOJy4CHUE U TPUMEHECHHE.
Conu aMMoHUS, UX Pu3nyuecKue

Y XUMUYECKHE CBOMCTBA, MPUMEHCHHUE.
KauecTBeHHast peakiiusi Ha HOHBI
aMMOHUSI.

A3OTHas KHCJIOTa, €€ MOoJyYeHue,
bu3UYECKUe U XUMUUECKHE CBOMCTBA
(oOmue Kak MmpecTaBUTENs Kiacca
KHUCJIOT U CIIeIU(PUIECKHE).
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHMSI B KaUe€CTBE MHUHEPATIbHBIX
ynoOpeHui. XUMUYIECKOE 3arps3HCHHE
OKPY’KAIOIIEN CPEIbI COCTMHECHUSIMU
a3oTa (KUCJIOTHBIE 0K/, 3arPsI3HEHUE
BO3]1yXa, IIOUBBI U BOJJOEMOB).
docdop, ammoTponHbIe MOIU(DUKAITTN
docdopa, hpu3nIeCKre 1 XUMHICCKHC
cBorictBa. Oxcua pocdopa (V)

u ¢pocopHast KucioTa, GU3nIecKue

OOBsICHATH 0011IE 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOWCTB AJIEMEHTOB

V A-TpymIibl ¥ X COSAMHEHUHN C yUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUYECKUE

Y XMUMHYECKHE CBOWCTBA MPOCTHIX
BEIIECTB a30Ta U Gocdopa u ux
COCTMHECHMIA (aMMHUaKa, COJIei aMMOHHUS,
a30THOM KUCIIOTHI, HUTPATOB, OKCH/IA
docdopa (V) u bochopHOI KUCTOTHI,
dbocdaroB), criocoObl UX TOTYUYEHUS,
NPUMEHEHHUE ¥ 3HAUYCHHUE B TIPUPOJIC

U KM3HU YeJIOBEKa.

OmnpenensiTe HOHBI aMMOHUSA U Qocdat-
HOHBI B PacTBOpE.

OOBSICHATH CYITHOCTH KOJIOTHUECKHUX
npo0sieM, CBSI3aHHBIX C HAX0XKICHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.

[TnaHupoBaTh U OCYILIECTBIATH

HA TIPAKTUKE XUMUYECKUE
HKCHEPUMEHTHI, IPOBOJUTH HAOIIOCHUS,
JIeJ1aTh BBIBOJIBI 10 pe3yJibTaTaM
HKCIEPUMEHTA MPU IPOBEICHUH
71a00paTOPHBIX OTIBITOB U MPAKTHUYECKON
paboTHI.

CnenoBath mpaBuiaM 0€30MacHOM




Y XMMUYECKHUE CBOMCTBA, MOJIyUYECHUE.
Hcnonb3oBanue Gocdaros B kauecTBe
MUHEPAIBHBIX YI0OPECHHI.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3zHakomiieHHE ¢ PU3MUECKUMU
cBoOMcTBamMu a3zota, pocdopa

U UX COCIMHEHUH (BO3MOXKHO
WCIIOJIb30BAHUE BUICOMATEPHUATIOB).
O3HakoMJIeHHE C 00pa3liaMH a30THBIX
u GhochOpHBIX YAOOpEHUIA.
[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHUE CBOMCTB aMMHAaKa.
BzaumMoneincTBue KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MEJBIO
(BO3MOYHO UCIIOIB30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimei:
[IpoBenieHrE KAaUECTBEHHBIX PEAKIUIA
Ha MOH aMMOHuA U pocdar-noH,

Y U3YYECHUE NMPU3HAKOB UX
IPOTEKaHUSI.

IIpakmuueckas paboma

Ne 3: [Tomyuenue ammuaka, u3ydeHue
€ro CBOMCTB.

Buviuucnenus:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

paboTel B 1aboparopun

MIPU UCIIOJIB30BAHUN XUMHUYECKON
MOCYJIbIl U 000PYyIOBaHUSI.
[Tpou3BOUTH BHIUUCICHHUS

M0 XUMUYECKUM YPaBHECHUSIM.
Hcnionp30BaTh IPH BHITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MaTEPHUAIIBI
(MepUOIUYECKYIO0 CUCTEMY XUMHUECKUX
anemenToB J[. . Menpaeneena, Tabnuiry
PaCTBOPUMOCTH KHCJIOT, OCHOBAHUM

U COJICH B BOJIE, DJICKTPOXUMUYCCKUM Pl
HanpsH>KEHUM METaJIOB)




2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB

IV A-rpynmnsi.
Yraepon

Y KPEMHUU, U UX
COCIUHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
IV A-rpynnsl. Oco6eHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUSI.

Yrnepon, amioTponHbie MOAUGUKAIINH,
pacrpocTpaHeHue B MPUpoe,
bu3uYeCKre U XUMUYECKHE CBOMCTBRA.
Ancopbuus. Kpyrosopot yriieposa

B MIPUPO/IE.

Oxkcupsl yriaepoja, ux Gu3sndeckue

Y XUMHYECKUE CBOMCTBA, IEUCTBUE

Ha YKUBBIE OPTaHU3MBbI, TIOJIYYEHUE

Y IPUMEHEHHE. JKOJIOTHUECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIIOM
yriepona (1V), rumoresa rio6anbHOTO
NOTEIUICHUS KJIINMAaTa, TapHUKOBBIN
¢ dexT.

VYroJibHas KHCIIOTA U €€ COJU, UX
dbu3nueckre 1 XUMUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
nonbl. Micnonb3oBaHue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIJICHHOCTH
Y CEJIbCKOM XO3SIMCTBE.
[lepBoHaYaNIbHBIE TOHATHUS

00 OpraHMYeCKuX BEIIeCTBAX KaK

0 COEJMHEHUSX yriiepoaa (MEeTaH, 3TaH,

OOBsICHATH 0011IE 3aKOHOMEPHOCTHU

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB

IV A-rpynmsl 1 UX COEAMHEHUH C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUYECKUE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BELIECTB yriepoaa U KPEMHUS U UX
COEIMHEHUH (OKCHUIOB YIJIepo/a,
YTOJIbHOM KUCIIOThI, KAPOOHATOB, OKCHIA
KPEMHHUs1, KPEMHHUEBOU KUCIIOTHI,
CHJIMKATOB), CLIOCOOBI X MOJYUYEHUS,
NpUMEHEHUE U 3HAaYCHHUE B IPUPOJIE

Y J)KU3HU YeJIOBEKa.

OOBACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOEHME BEIIECTBA — CBOMCTBA
— NPUMEHEHHE — Ha IpUMeEpPax
COEJIMHEHUH yTiepo/ia U KPEMHHUSL.
Omnpenenars kKapOOHAT- U CUIIMKAT-UOHBI
B PAacTBODE.

OOBSACHATH CYIIHOCTH 3KOJIOTHUECKUX
po0sIeM, CBA3AHHBIX C HAXOXKICHUEM
YIJIEKHUCIIOTO Ta3a B OKPY Karolen
cpexe.

[TonTBepxkaaTh 0COOEHHOCTH COCTaBa
OpPraHUYECKHUX BEIECTB IPUMEPaAMU
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
3TUJIEH, A€THIIEH, ITaHOJI, [JIULEPHUH,




STWJIEH, alleTWJIEH, 3TaHOJI, IJIULEPHH,
YKCyCHasi KUCIIOTA).

[IprpoaHbIE ICTOYHUKY YITIEBOAOPOAOB
(yroae, npupoHbIi ra3, HedTh),
OPOJYKTHI UX NepepaboTKu (OEH3MH),
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONTOTrUYECKU BaXKHBIX
BELIECTBAX: KUpax, OenKax, yrieBojiax —
U UX POJIU B KU3HU YEJIOBEKa.
MarepualibHOE €JUHCTBO OPTaHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUI.
Kpemnunit, ero puznueckue

U XUMHUYECKHE CBOMCTBA, MOJTyYeHUE

u npuMeHenue. CoeAMHEHUS] KPEMHHUS

B nipupoae. OO1ue mpeacTaBieHus

006 okcuje kpemuus (1V) u kpeMHHEBOI
KHCTIOTE.

Cunukarel, UX UCIIOB30BAHUE B OBITY,
MEUIMHE, TPOMBIIIJICHHOCTH.
Baxuelme cTpouTenbHbIE MATEPUATIBI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene300eToH. [Ipobiiemsr 6e30macHOTO
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTEpHAJIOB B IOBCEAHEBHOM KU3HU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAIUIMYECKUX PELIETOK

YKCYCHAs KUCJI0Ta), B3aUMOCBSI3b
HEOPTraHUYECKUX COCTMHEHUN YTIepo/ia
Y OPTaHUYECKUX BEIIECTB.

OnuceIBaTh pOJIb OCIIKOB, KUPOB

U YTJICBOJIOB B (DYHKITMOHHPOBAHUU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
WUCTOYHUKOB YTJIEBOJIOPOOB, UX POJIh

B OBITY U TTPOMBITIUICHHOCTH.
[TpoBOIUTE BEIYUCIICHHUS 110 YPABHCHUAM
XUMHYECKUX PEAKIIHH.

[T1aHMpOBATh U OCYIICCTRIISATH

Ha TIPAKTUKE XUMUYCCKUE
AKCTIEPUMEHTHI, IPOBOIUTH HAOTIOICHMUSI,
JIeJIaTh BBIBOJIBI TI0 pe3yJIbTaTam
AKCTIEPUMEHTA TIPU TTPOBEIACHUU
71a00paTOPHBIX OIMBITOB M MTPAKTHYECKUX
pabor.

CrnemoBath nmpaBuiIaM 0€30MMacHOM
paboThI B TabopaTopuu

IIPH UCIIOIB30BAaHUN XUMHYECKOMN
MOCYJIBI U1 000PYIOBaHUS.
Hcronp30BaTh IPH BHITIOJIHCHUT
y4eOHBIX 33aJIaHUN TEKCTHI yUeOHUKa,
CIIPaBOYHBIC MaTEPHUAITBI
(ITeproandecKyro CUCTEMY XUMUYECKUX
sanemenToB /. 1. MenpeneeBa, Tabnuiry
pPacCTBOPUMOCTH KUCJIOT, OCHOBaHHH




anmasa, rpadura, QyniepeHa.
O3HaKOMIIEHHE C IPOLIECCOM aJIcOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTA3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
IPOMBIIIJIEHHOCTB ).

Mojenu MOIEKyJ OpraHuYEeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyyenue, coOupanue, pacrio3HaBaHUE
Y U3YUYEHUE CBOMCTB YIJIEKUCIIOrO Tra3a.
[IpoBeneHne KaueCTBEHHBIX PEAKLIUM

Ha KapOOHAT U CUJIMKAT-UOHbI

Y U3YYE€HHE NMPU3HAKOB UX

POTEKaHUSI.

IIpaxmuueckue pabomoi:

Ne 4. Tlonydenue yriekuciioro rasa,
V3y4YECHHUE €T0 CBOUCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 no teMe «BaxHenre HeMeTaIbl
U UX COCIUHECHUS».

Buviuucnenua:

M0 YPABHEHUSIM XUMUYECKUX PEAKIUI

Y COJIEHN B BOJE, JIEKTPOXUMHUYECKUAM Pl
HaIpPsHDKEHUM METAJIIIOB)

Hroro no pazaeny

25




MeTajibl 1 HX COCAMHCHUSA

3.1 | O6uue cBoiicTBa 4 OO6mras xapakTepuCcTUKa XUMUYECKUX PackpbIBaTh CMBICT U3Yy4ae€MbIX MOHITUI
METAJJIOB 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX | U IPUMEHSTh 3TU MOHATHS IPU ONUCAHUH

nonoxeHus B [lepuognueckont cucreme CBOMCTB BEIIECTB U UX MPEBPALICHUM.
XUMHUYECKHUX JIEMEHTOB OOBsICHATH 00IIHE 3aKOHOMEPHOCTH
J.1. MeHneneeBa U CTpOCHHUSI ATOMOB. B U3BMEHEHUU CBOMCTB DJIEMEHTOB-
Ctpoenune MetaiuioB. Mertannuueckas METAJIJIOB M UX COSJIMHEHHUH C yYETOM
CBSI3b M METAJTNYECKAS CTPOCHHUSI UX aTOMOB.
KpUCTAJUIMYECKasi pellIeTKa. XapakTepu3oBaTh CTPOCHUE METAJIIOB,
DIEKTPOXUMUUYECKUH Pl HANPSHKECHU N oO1ue Pu3NUecKue U XUMUYECKUe
MeTaiuioB. u3znyeckre 1 XUMHYECKUE CBOMCTBA METAJIOB.
cBoiicTBa MeTauioB. O01IHe CrIocoObI XapakTepu30BaTh 001IHE CITIOCOOBI
nonydeHus: MmetauioB. [lonstue MOJIyYEHHUS METAJIOB.
0 KOPPO3UU METAJIIIOB, OCHOBHBIE OnuceIBaTh CIIOCOOBI 3aIIUTH METAIIOB
CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH. OT KOPPO3HUH.
CnnaBel (CTasb, YYTYH, JIOPATIOMUHUN, CrnenoBathb npaBuiiaMm 6€30MacHON
OpoH3a) ¥ UX IPUMEHECHHUE B OBITY paboThI B 1abopaTtopuu
Y IPOMBIIIJIEHHOCTH. [P UCIIOJIb30BAHUU XUMHYECKON
Xumuueckuii IKCnepumenm: MOCY/IbI U 000PYIOBaHUS.
Jlemoncmpayuu. [Ipon3BOAUTH BEIYUCIICHUS
OO0pa3ipl METALIOB U CILIABOB. 110 YPABHEHUSM XUMUYECKUX PEAKIUH,
N3ydenue pe3ynbTaToB KOPPO3UU CCJIn OINH U3 pCarcHTOB COACPKHUT
METaJJIOB (BO3MOXKHO HCMOJIb30BaHUE OPpHUMCECH.
BUJICOMATEPHAIIOB). VY4acTBOBaTh B COBMECTHOU paboTe
JlabopamopHvlie onvimol: B [1ape WUJIU TPYIIIIE.
O3zHakomiIeHHE ¢ 00pa3laMy METAIIJIOB HMcnonb30Bath Py BBITOJIHEHUH
Y CIIABOB, MX (PU3UUECKUMU y4eOHBIX 3aJJaHUM TEKCThI YU4SOHUKA,




CBOMCTBaMHU.

Buviuucnenus:

10 YPAaBHEHUSAM XUMUYECKUX PEaKIIUi,
€CJIM OJMH U3 PEareHTOB COAECPKUT
pUMeCH

CIIPaBOYHBIE MaTEPHUAIIbI
(ITeproanueckyto CUCTEMY XUMUYECKUX
anemenToB JI. V1. Menpaeneena, Tabiauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHU M

Y COJIEH B BOJIE, DJIEKTPOXUMHUYECKUN PAL
HaMpsHKEHUM METaIoB)

3.2

Baxnuerimme
METAJLIBI U UX
COEJIMHEHUS

16

[[lenounbIe METAILIBI: TTOJ0KEHUE

B [lepuoanueckoii cucteMe XuMHUYECKUX
aneMmeHToB J[.M1. Menneneena,

CTPOEHHUE UX aTOMOB, HAXOXK/ICHHUE

B ipupojae. PU3N4eCcKue 1 XUMUIECKUE
CBOMCTBa (Ha IpUMeEpPe HATPUS

1 Kayusi). OKCUBI M TUIPOKCHUIBI HATPUS
u kanus. [[pumMeHenune neaouHbIX
METAJIJIOB U UX COCTUHCHUM.
[IlemouHO3eMEIbHBIC METAJIJIBI MATHUM

U KAJIBIIUN : TIOJIOKEHUE

B [leproanueckon cucreme XUMAYECKUX
sanemeHToB [[.1I. MeHneneeBa, cTpoeHHne
MX aTOMOB, HAX0XJCHUE B IIPUPO/IE.
duznyecKre 1 XUMHUYECKHUE CBOMCTBA
MarHus ¥ Kajienusa. Baknenmue
COEJIMHEHUS KaJblus (OKCHI,
TUIPOKCH, COH). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ YCTPaHEHUSI.

AJTIOMUHU: TIOJ0KEHHE

B [lepunoanueckoit cucreme

OOBSACHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COSJIMHEHUM B TPYIIIax

C YY4E€TOM CTPOCHHS UX aTOMOB.
XapakTepu3oBarh (HU3NUECKHEC

U XUMUYECKHE CBONCTBA MPOCTHIX
BEIECTB METAJJIOB M UX COCIMHEHUH
(OKCUIOB, THAPOKCHUIOB, COJIEH),
CIIOCOOBI MX MOJTYyYCHUS, IPUMEHEHNE

Y 3HAYCHHE B TIPUPO/JIC U KU3HU
yeJIOBEKa.

YcranaBnuBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEIIIECTBA — CBOMCTBA — MPUMEHECHUE —
Ha NMpUMEpax U3y4yaeMbIX BEIIECTB.
Pacno3naBath ¢ HOMOIIBIO KQUEeCTBEHHBIX
peaKiuii HOHbI METAJIJIOB: MarHusl,
KaJIbIUs, AIFOMUHUSA, [IMHKA, xkene3a (1)
u xxenesa (1), mequ (11).

Joka3piBaTh aM(POTEpPHBIN XapakTep
OKCHJIOB M TUJIPOKCHUIOB aTFOMUHUS




XUMHUYECKHX IJIEMEHTOB

.. MenneneeBa, CTpOEHHUE aToma,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHYECKHE CBOMCTBA aJTFOMHHUS.
AmoTepHbIe cBOMCTBa OKCHIA

U TUAPOKCHUA ATFOMUHHUS.

Kenezo: monoxenue B [lepuoanueckoit
CHCTEME XUMHYECKHX JICMECHTOB

.. MenpneneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHYECKHE CBOMCTBA JKeJie3a.
Oxcupl, TuAPOKCUIBI U cou sxenesa (1)
u xkenesa (1), ux cocras, cBoiicTBa

Y TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOUW (BO3MOXKHO
WCIIOJIb30BAHUE BUICOMATEPHUATIOB).
OxpaniuBaHue JIaMeHU HOHAMU
HaTpUsl, KaJIUs U KaJIbIUs

(BO3MOKHO MCITOJIb30BAHUE
BUJICOMATEPHUATIOB).

HccnenoBanue CBOMCTB KE€CTKOM BO/IBI.
[Iporiecc ropeHus »xkesne3a B KUCIOPOIE
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUATIOB).

U [[MHKA.

IInaHUpOBaTH U OCYLIECTBIIATH

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIIOICHMS,
JienaTh BHIBOJBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA IPU NMPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CnepnoBatb npaBuiiaMm 6€30MacHON
paboThl B 1abopaTopuu

MIPH UCTIOIB30BAaHUN XUMHUYECKON
MOCYJIbI U 000PYIOBAHUS.

[Tpon3BOANUTH BBEIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThI€ TUCbMEHHBIC
Y YCTHBIE OTBETHI C OIOPOU

Ha nH(popMannio U3 yaeOHHKa

U CIIPAaBOYHBIX MATEPHUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBI TOHATUNHBIN
anmnapar Kypca XUuMuu




JlabopamopHvie onvimol:

[IpoBeneHrEe KaUECTBEHHBIX PEAKIUI
Ha MOHBI (MarHus, KaJIbIUs, aIFOMUHUS,
unaka, xenesa (1) u sxenesa (I1), menu
(1), onucanue MPU3HAKOB UX
MPOTEKAHUS.

UccnenoBanne ampoTepHBIX CBOMCTB
TUJPOKCHUIA ATTFOMUHUS U TUIPOKCHUIA
[IUHKA.

Ilpaxmuueckue pabomoi:

Ne 6. XKecTkocTh BOABI 1 METOJIBI €€
yCTpaHEHHS.

Neo 7. Perienue s3kCiepuMEHTAIBHBIX
3a7a4 no TeMe «BakHenIlIre MeTalIbl
U UX COCJUHECHUS.

Buiyucnenus:

M0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH W3 PEareHTOB JaH B U30BITKE
WUJIU COJICPKUT MPUMECH;

MAacCCOBOM JO0JIM BBIXOJa MIPOAYKTA
peakuuu

Uroro no pazaeny 20
XUMHS U OKPYKAKOLIAS cpeaa
4.1 | Xumus 3 BeniectBa u MmaTepuanbl B IOBCEAHEBHOM | XapaKTEPU30BaTh POJIb XUMHU

1 OKpYy Karommast
cpena

YKA3HU 4YenoBeka. be3onacHoe
VICTIOJIb30BAHUE BEIIECTB U XUMHUUYECKHUX
peakiuii B ObITy. IlepBast momonib

B pa3JIMYHBIX cepax AesITeIbHOCTH
JIF0JIC, OCHOBHBIC BEIIIECTBA
1 MaTepHabl, MPUMEHIEMbIC B )KU3HU




IPU XUMUYECKUX 03KOTrax

U OTPABJICHUSX.

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
cpenbl (mpeaenbHas 10mycTuMas
KOHIICHTpAIIMs BelecTB. Posib XuMuu

B PEILICHUH SKOJIOTHUECKUX MPOOIIEM.
Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

N3yuenue 06pas3oB MaTepuaion
(cTekJ10, CTIaBbl METAJIIIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOT0 YeJIOBEKa.
OOBSICHATH yCcIOBUS 6€3011aCHOTO
UCTIOJIH30BaHMS BEIIECTB U XUMUIECKHIX
peakuuii B ObITY.

AHanNM3UpOBaTh U KPUTUUECKU
OLIEHWBATh MH(POPMAITUIO O BIUSHUU
MIPOMBIIIUICHHOCTH, CEITLCKOTO X03sIICTBA,
TPAHCIOPTa U JIp. HA COCTOSTHHE
OKpY’KaloIIen Cpeibl.

YMeTh OKa3bIBaTh MEPBYIO MOMOIITH

IPU XUMUYIECKUX 0KOTaX ¥ OTPABICHHSIX.
[IpuHUMaTh yyacTHe B 00CYKIEHUU
npo0eM XUMUYECKON M SKOJIOTUYECKOM
HaINpaBJIeHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodiemMe

¥ [IpeJyIaraTb BO3MOYKHBIEC IIyTH €€
peleHus

Hroro no pazneny: 3
Pe3epBHOE BpeMms 3
OBILEE UMCJIO YACOB 68

I10 ITIPOTPAMME




S.JIOYPOYUHOE IINTAHUPOBAHUE

8 KIIACC
No [ara Tema ypoka Jomamnee 3ananue
/1 ITo Tlo
IJIaHy dakrty
Pa3znea 1. IlepBoHavyajibHble XUMUYeCKHE NMOHATHSA (21 1)

1. |04.09 BBoanblil 1 nepBuuHbI HHCTpYKTax 1o Th. [Ipeamer xumun. N3yuunts c.6, BBIyUUTh
Posb XuMuH B )KU3HH Y€IOBEKA. XUMHUS B CHCTEME HayK. oTnpeiesIeHne
JleMoHCTpanuu: 3HAKOMCTBO C XUM. TIOCYJIOH ,C MpaBUIaMu
paboTHI B TaOOpaTOpUU U MpueMamMu oOpaiieHus ¢ jiad.
000pyT0BaHHEM.

2 04.09 Jluarnoctudeckas pabora Hamnucats MuHu-counnenue "

Ponb xumuu B Moeit xu3Hn"

3 11.09 Tena u BeniectBa. PU3MYECKUE CBOMCTBA BellecTB. ArperatHoe | M3yuuts §1,BBINOIHUTE
COCTOSIHUE BEIIECTB. TECTOBBIC 3aaHUS
JemoncTpanuu: Ousnueckue cBoiicTBa 00pas3IoB
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB.
T.b.Jlabopamopnsie onvimout 1 :VI3yueHnue u onucanue
(bu3HUeCcKrX CBONCTB 00pa3IlOB HEOPTAHUYECKUX BEIECTB.

4 11.09 [TonsiTve 0 MeTOAAX TTO3HAHUS B XUMUH N3y4uTh §2,BBINTOTHUTD

TECTOBBIC 3aJaHUS

) 18.09 Th. IIpakmuueckasn paboma Ne 1. «IlpaBuna paboThl B [ToBTopuTh NpaBusia Th npu
nabopaTopuu ¥ MpuéMbI 0OpaIIeHus C IabOpaTOPHBIM paboTe B XUMUYECKOM KaOWHETe
000pyTOBaHUEM. (c.9-10)

6 18.09 Yucteie BemecTBa 1 cMech. CiocoObI pa3aeieHus: CMeceit. [TpouuTath §4, BHIMOJIHUTH
Jemonctpamun: CriocoObl pazaeneHus: cMeceil (puiabTpoBaHue, | yrp.2,T€CTOBBIC 3aJaHUs




BbINIAPUBAHUE, TUCTHILIALINS, XpoMaTorpadus).
TB Jlabopamopnsie onvimot: 2. U3yuenune cnocoOoB
pasziesieHHs cMecei(C MOMOIIbIO MarHuTa).

7 25.09 Th. Ilpaxmuueckasa padoma Ne 2. «Paznenenue cmeceit (Ha Bemonnute ynp.S Ha c.17
pUMEpe OUYUCTKU TTOBAPEHHOMN COJIN)».

8 25.09 ATOMBI U MOJIEKYJIbI. ATOMHO-MOJIEKYJsipHOe yueHue. [Ipocteie | U3yunTh §18, BBINOIHUTH
Y CIIOKHBIE BEIIECTBA. yp.2.M3yunts §9,BbIOTHUTH
Th .Jlabopamopnsie onvimot:3. Co3naHue MOJICIIEH MOJIEKYI TECTOBBIC 3aJaHUS
(IapocTep KHEBBIX).

9 02.10 XuMuuecKkue 351eMeHTbl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [Tpountats §10-§12;yunth
OTHOCHUTeNnbHAS aTOMHAsT Macca. 3HAKW XUMUYECKUX JIEMEHTOB

(c.43).

10 |02.10 3aKOH MOCTOSTHCTBA COCTaBa BELIECTB. XUMUYECKast popMyIia. [TpouuTats §13;14,BEINOIHUTE
OTHOcHUTENbHAS MOJIEKYJIsIpHAs Macca. ynp.7,8 Ha ¢.50
Buvtuucnenua: 0THOCUTENBHON MOJIEKYJISIPHON MAcChl BEIIECTB.

11 09.10 MaccoBast 1oJI1 XUMHUYECKOTO DJIEMEHTA B COEIUHEHUN. IIpouutath §15,BBITOIHUTH
Butuucnenua: MmaccoBoOi 10JIM XUMUYECKOTO AJIEMEHTA 110 ymp.3,4
dbopmysie CoeTMHEHUS.

12 109.10 BaneHTHOCTh aTOMOB XMMHUYECKUX AJICMECHTOB. [Tpounrtats §16;§17,BEINOIHUTE

ynp.1,2,3 Ha .60

13 116.10 KomnuectBo BemecTBa. Monb. Momnspaast macca. Yucio N3yanth §36,BBITIOTHUTH
ABoranpo. lemoncmpayuu: O0pa3ibl BEMIECTB KOJIMISCTBOM 1 | ymp.3,TECTOBBIC 3a/IaHHS
MOJIb.

14 ]16.10 B3anmoCBs3bp KOIMUYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX Pemute 3amaun Ne 1-5 (B
eQMHUI] BemecTBa. Pacuétel mo GpopmynaM XUMUYECKUX daiine)
COCIMHEHUM.
Buvtuucnenusa: MOIApHON MacChl, MacChl BEIIECTB U KOJIUYECTBA
BEIECTBA.

9 KITIACC
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23.10

®U3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUYECKasl PEAKIIHS.
Jlemoncmpayuu: OGuznueckue siBIeHUS ( pacTUpaHUe caxapa B
CTyTKE, KUTIEHWE U KOHJACHCAIUS BOJIbI). XUMHUUECKUE SABICHUS(
B3aUMOJICHCTBHE COJIbI MJIU MeJia C COJISTHOM KUCIIOTOM ).

Tb Jla6. onsimei:4. Habn-e pusznueckux (MiaBieHUe BOCKa,
TasiHUE JIbJ1a), U XUMUUYECKUX (TOPEHUE CBEUH, MPOKATUBAHUE
MEJTHOW TTPOBOJIOKH )SIBJICHUH.

N3yunth §6,
TECTOBBIC 3aTaHUS

BBITIOJTHUTD

16

23.10

[Ipu3Haku 1 ycnoBUs NPOTEKaHUS XUMUUYECKUX PEAKIIUI.
Hemoncrtpanusi: Habn-e npu3HaKoB NPOTEKAHMS XUM. PEaKIUi
pa3yiokKEHUE caxapa, B3auMOJEHCTBUE CEPHOU KUCIIOTHI C
XJIOpUJIOM Oapus, MOJy4eHHE U Pa3ioKeHUEe TMAPOKCUIA
meau(Il) mpu HarpeBaHuM, B3aUMOJICHCTBUE Keye3a ¢
pactBopom cou meau (11).

Tb. Jlabopamopnsie onvimeui:5. Habi-e u onvcanue
IPU3HAKOB MPOTEKAHUS XUM. PEaKLMi pa3HbIX THUIIOB.

BblydnTh ONOPHBIN KOHCIIEKT

17

06.11

3aKoH COXpaHCHHUA MAaCChl BCIICCTB. XHUMHYECKHE YPaBHCHUA.
,ZIeMOHcmpauuu: OHBITBI, WIUTIOCTPUPYIOIIHUC 3aKOH COXPAaHCHUA
MAacCCHI.

N3yuuth §19,BBINOITHUTH
TECTOBBIE 3aJlaHMsl; H3YYHUTh
§20,BBIIOTHUTS yTIP.3,5

18

06.11

BoluncneHnust Konr4ecTBa, MacChl BEIIECTBA 110 YPABHEHUSAM
XUMHUYECKUX PEAKIHM.

Buviuucnenus: 1o ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA:
KOJINYECTBA, MACChI BEIIECTBA [0 U3BECTHOMY KOJIMYECTBY,
MacCCE PEarcHTOB WU MPOAYKTOB PEAKLIHH.

Pemuts 3amaun 1-5 (B daitne)

19

13.11

Kiraccudukanys XuMHIeCKUX peakiui (COeTMHCHUS,
pa3lIoKEHUs, 3aMCIICHHsI, OOMEHA).

N3yunth §21,BBINOTHUTSH yTIp.3

20

13.11

O0001IEeHNE U cucTEMATH3AlUs 3HAHUM.

[ToaroToBKa K KOHTPOJIBHOU
paboTe, mpopeniaTh IPUMEPHBIE
3a1aHUs

21

20.11

KonTpoabHast pabora Nel nmo reme «Bemecrsa 1 Xumnueckue
peaKkuum».

[ToBTOpUTH §14




Pasznea 2. Bakueiiune npeacTaBuTe 1M Heopranudeckux seuects (30 1)

22 20.11 Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — snement | M3yuurs §27 , Bbim.
U IpocToe BemmecTBo. Haxoxaenue kucimopoaa B mpupoae. O30H | TECTh;U3y4.§22
— aJUIOTpoIHast MOAU(UKALIUS KUCTOPO/Ia. (c.72);u3yu4.§26,BBIT.TECTHI
Jlemoncmpayuu :KauecTBeHHOE OIpEIeIICHUE COJIePKAHUS
KHUCJIOPOJIa B BO3/IyXE
BoruuciaeHusi: MOJICKYJISIPHOM Macchl KUCIOPOJa U 030HA Ha
OCHOBaHUU aTOMHOW MAacChl XUMHYECKOTO JJI-Ta..

23 27.11 dusnyecKkrue U XMMUUECKHEe CBOMCTBA KUCIOpoaa (peakiuu M3yuuth §23,BBINOJHUTH

okucnenus, ropenus).[lonstue 06 okcumax. ynp.4,5,7
JHemoncmpayuu:

HaGmronenne B3anMo1eiCTBUS BEIIECTB C KUCIOPOJIOM U

yCJIOBHSI BOSHUKHOBEHUS U TIPEKpaIleHUs TOpeHus (Toxkapa).

24 | 27.11 CriocoObl oSTydeHUs KUCIOPo/ia B Jab0OpaTOpuu U N3yunth §22,BBINOIHUATH YyIIp.4-
IPOMBIIIIIEHHOCTU. KpyroBopoT Kuciioposia B IpUpPOJE. 6;u3y4unTh §24, BBIITOJIHUTH
[Ipumenenue kucinopona. lemoncmpayuu: TECTOBBIE 3a1aHUS
[Tony4yenue, cobrpanue, pacno3HaBaHUE U U3yUYE€HHUE CBOMCTB
KHCIIOPOJIA.

BbrumcieHusi: KoJudyecTBa, Macchl B-Ba o Y XP.

25 |04.12 Th .Ilpakmuueckasa paboma Ne 3. «Ilonydenue u coonpanue Ha ¢.83,BpINOIHUTH yripl,5
KHCJIOPOJIa, U3yUYEHHE €T0 CBOWCTBY.

26 |04.12 TemnoBoit 3GHeKT XUMUYECKON PeaKIuu, TOHITHE O OnopHbIif KOHCIIEKT
TEPMOXUMUYECKOM YPABHEHUH, DK30- U DHIAOTEPMUUECKUX bubnuoteka [JOK
peaKIusx. https://m.edsoo.ru/ff0d4790

27 |11.12 TomnuBo ( yrojib U MeTaH). 3arpsi3HEHUE BO3/1yXxa .Y CUICHUE [TonroToBUTH COOOIIEHNE TTO
MapHUKOBOTO 3P (HEeKTa U pa3pylieHne 030HOBOTO CJIOSI. Teme ypoka. bubmmnoreka [JOK

https://m.edsoo.ru/ff0d4c4a

28 11.12 Bogopon — anemMenT u npocTtoe BenectBo. Haxoxnenue B N3yunth §28,BBINOJTHUTH

npupojie. CriocoObl MOJIy4eHus: BOJOPOJIa B 1JaOOPATOPHUH.

ynp.2,4,5



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

JHemoncmpayuu:

[Tonyuenue, cobupanue u pacro3HaBaHue BOAOPOAA.

Th. Jlabopamopnsie onvimoi:6.B3auMOI€MICTBUE KUCIIOT C
METaJJIaMHU.

29 18.12 ®u3nyecKue U XUMUYECKHE CBOMCTBA Bojopoaa. [Ipumenenune M3yuuts §29,BBINOIHUTH
BOJIOpOAa. [Jemoncmpayuu: B3auMoIeiCTBHE BOJIOPO/IA C ymp.1,3,TecToBbie 3a1aHus
okcugom meau (I1).

30 |18.12 Th .Ilpakmuueckasa pavoma Ne 4. «Ilonydenue u cobnpanue MOBT. THUITBI XUMHYECKUX
BOJIOPO/Ia, N3YYCHHE €r0 CBOMCTBY peaKIuii , MPUBECTU TPUMEPHI

31 | 25.12 [TonsiTHE O KMCIOTaX. BblyuynuTh ONOPHBIN KOHCHIEKT
Hemoncmpayuu: bubnuoreka [JOK
Hab6roieHre N3MEHEHHUs OKPACKH HHAMKATOPOB B PACTBOPAX https://m.edsoo.ru/ff0d50d2
KHCJTIOT.

32 | 25.12 [TonsiTue o cosix. Bbly4nTh ONOpPHBIN KOHCHEKT
Jemoncmpayuu:ViccnenoBanue o6pasios CoOJIEH. bubmmorexa [TOK

https://m.edsoo.ru/ff0d4ddo

33 [ToBTOpHBIN MHCTpYKTaX 10 Th . MomsipHbIi 00BEM ra3oB. [Tpounrath
3akoH ABoraapo. §38,BbINOTHUTHYTP.3,4 —

34 Borunciaenust :Berancienue o0béMa, KOJUYECTBA BEIICCTBA IIpouutath §39,BBITIOIHUTH
rasa 1o ero M3Be€CTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY. ymip.2,3
Brruucnennst 00EMOB ra30B 10 ypaBHEHHIO PEaKIIMU Ha
OCHOBE 3aKOHa O0OBEMHBIX OTHOIIECHUH Ta30B.

35 dusnueckue U XuMHUecKkue cBoiicTBa Boansl. CocTas N3yuuts §31 (110 BOIBI B

ocHoBaHui. [ToHaTre 00 HHIUKATOpPAX

Hemoncmpayuu:. PacTBopeHHE BEIIECTB C  Pa3JIUYHOMN

PacTBOPUMOCTbHIO

Jemoncmpayuu  :B3anMoJeicTBUE BOABI C  METALUIAMHU

(HaTpUeM M KaJIbLIEM)

MPUPO/JIE);U3yUUTH§ 32, BEITOTHU
Th TECTOBBIE 3aJJaHUS



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

Jlemoncmpayuu: ViccnenoBanue pacTBOPOB KHUCIIOT U LIEJI0OYEh
C IOMOIIIbIO UHJIUKATOPOB.

36 Bopa kak pactBopurens. HaceimeHHbIe 1 HEHACHILIEHHBIE N3yunth §33;u3yunTh
pacTBOpbl. MaccoBas J0JIsl BELIECTBA B PACTBOPE. §34,BBINMOTHUTD YIIp.4-6
Borunc/ieHus :C UCMOIb30BAHUEM MOHSATHS «MaCcCOBas 10
pacTBOPEHHOIO BEILIECTBA B PACTBOPE»
Tb. Jlabopamopnsie onvimui:7. ViccneqoBanue 0ocoOOEHHOCTEN
pacTBOPEHUS BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO.
Tb Jlabopamopnwie onvimut 8. IIlpurotoBieHue p-poB
C ONpeNeIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO .B-Ba
37 Th. IIpakmuueckasa paboma Ne 5. «IIpurotosieHue pacTBOpoB | BBIMOTHUTH TECTOBBIC 3aJJaHUS
C ONpEeAEIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBAY. Hac.117
38 Ponws pactBopoB B mpupone u xu3HM yenoBeka. KpyroBopor | U3yunts §31,BBINOIHUATH
BOABl B MpUpOAE. 3arps3HeHue MNpupoaHbIXx BoA. Oxpana u | ynp.3,4 IloarotoButhbes K
OYHCTKA IPUPOJIHBIX BOJ. KP,peminth npuMepHBbIii BApUAHT
39 Konmponsnasn paooma Ne2 o teme «Kucnopoa. Bogopon. [ToBTOopuTs § 23
Bonay.
40 Knaccuduxkanus Heopranndeckux coequHeHnii. OKCHUIbI. N3yunts §40 ( mo c.133),
Knaccuduxkanus okcuaoB: coneodpasyromnine (0OCHOBHBIE, BBINIOJIHUTH ynp.1,6
KHUCIIOTHBIE, aM(OTepHBIE) U HECOJICOOpa3yIOIIHeE.
Homenkiatypa okcuaos.
Hemoncmpavyuu:
OO0pasIel HEOPTaHUYECKUX BEIIECTB - OKCHIOB.
Tb Jlabopamopnsie onvimepr: 9. O3HaKOMIICHHE ¢ 00pa3IIaMH
OKCHJIOB Y OITMCAHUE UX CBOMCTB.
41 [TomydyeHne n XUMHUYECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U N3yunts §40,BBINTOITHUTH

aM(OTEPHBIX OKCHJIOB.
Jemoncmpayuu: OnbIThl, WUTIOCTPUPYIOIINE XUMAYECKUE
CBOWCTBA OKCHUJIOB.

ymp.2,4




42 OcHoBaHus: cocTaB, KiaccupuKalus, HOMEHKIATypa. N3yunts §41( no
Jlemoncmpayuu: O6pa3ibl HEOPraHUYECKUX BEIIECTB - MOJIYYEHUS ), BBIMIOJIHUTD yIIp. 1
OCHOBAHMM.

43 [TomydeHue u XUMHUYECKHE CBOWCTBA OCHOBAaHUM [IpouuTtath §41,BBITIOITHUTH
Jemoncmpayuu: ONbITH, WUTIOCTPUPYIONTNE XUMUYECKUE YIIp.2;IPOYUTATh
CBOMCTBAa OCHOBaHUH. §42,BpImonHUTH ymp.1,5
Tb Jlabopamopnsie onvimul:9.0npeeneHue pacTBOPOB
KHUCJIOT U TIeJI0YeH ¢ MTOMOIIbI0 MHINKATOPOB.
Tb. Jlabopamopnuwie onvimut :10.1Toyuenue HEpaCTBOPUMBIX
OCHOBaHUM

44 Kucnotsr: coctaB, knaccudukaius, HOMEHKIIATypa. ITpouuTtats §44 ( 1O
JMemoncmpayuu: O0pasipl HEOPraHUYECKHUX BEILECTB - KUCIOT. | MOXy4eHus),ynp.1-3

45 [TomyyeHne U XUMHUYECKHUE CBOMCTBA KUCIIOT.. ITIpouuTtath §44;§45,BBITIOIHUTD
Jemoncmpayuu: ONbITH, WITIOCTPUPYIOIINE XUMUYECKHE ynp.3.4
CBOMCTBA KHUCJIOT.
Tb. Jlabopamopnusie onvimui:11. I3yuenue
B3aMMOJICCTBUS KUCIIOT
C METaJJIaMU, PEaKIMid HEUTPATU3ZALIAH.
Tb. Jlabopamopnusie onvimui: 12.B3avimopelicTBue
cepuoii kuciomel ¢ oxkcuoom meou (11)

46 Comnu(cpenHue): cocTaB, KiiaccuduKaIys, HOMCHKIATypa, [Tpouutats §46 (10
XUMUYECKHE CBOMCTBA. MOJIYYEHHS ), BBINIOJTHUTD
Jemoncmpayuu: O6pasipl HCOPraHMYECKHUX BEIIECTB — COJICH. | YIIP.2;IPOYUTAThH
OMnBITEI, WILTIOCTPUPYIOIINE XUMHUYCCKUAE CBOMCTBA COJIEH. §47 .BBIIONHUTE yIIp.2
Tb. Jlabopamopnusie onvimei: 13. BeiTecHeHUE OAHOTO
MeTajuia APyruM U3 pacTBopa COJH.

47 CniocoObI OJTyYCHUS COJICH. [Tpountath §46,BHIMOJIHUTH

ynp.2,5
No | Hara Tema ypoxa | Hom.




48

['eneTnueckas cBA3b MEXIY KilaCCaMU HEOPTaHUYECKUX
COETMHEHU.

Bemonnuts ynp.3(a, 0, B,I') Ha
c.164

49

Ilpakmuueckasa paboma Ne 6. PeuieHre s5KCIEpUMEHTAIbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKUX
COCMHEHUIN.

Beimonnuts yop.1 Ha ¢ 164

50

O00011eHNEe U CUCTEMATH3ALUS 3HAHUH.

BbryuciieHus: 1Mo ypaBHCHHSIM XUMHYECKOW PEaKIIHH:

KOJIMYECTBA BEIIECTBa, 00bEMA, MACCHI TTO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY, Macce pearcHTOB MU

IIPOJYKTOB PEAKITUH.

[ToaroToBUTHCS K K/p , pEIINTH
npuMepHbIe 3aaHus (B (daiine)

o1

Koumponvnaa paboma Ne3 no teme "OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCTUHEHUN".

Beinoanute ynp.1 Ha ¢.135

Paspnen 3. llepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKHX
yjiemeHnToB JI. U. MenaeneeBa. CTpoeHue aToMOB. XMMHYECKAs CBS3b.
OKMCINTEIbHO-BOCCTAHOBUTEIbHBIE peakunu (14 1)

[lepBbie MOMBITKY KiIacCU(DUKAIIUNA XUMUYECKUX DJIEMEHTOB. [Ipountats §49,BBINOIHUTH
[TonsTHE O TpyNIIaX CXOAHBIX 3JIEMEHTOB. DJIEMEHTHI, KOTOphie | ymp.3,5
00pa3yroT aM(oTepHbIE OKCHUJIBI U THAPOKCHIBI.
Hemoncmpayuu: BzanmMoaeicTBue THIPOKCHIA IIUHKA C
pacTBOpaMu KUCIIOT U LIEJIOYEH.

Tb. Jlabopamopnuie onvimoi:14. Onucanue GU3NIECKUX CB-B
00pa3oB HEOPTraHWYECKUX BEIIECTB METANIOB U HEMETAJIIOB.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMHYECKUX M3yunts §50,BBINIOIHUTD
anemenToB JI. 1. Menaeneena. TECTOBBIC 3aJaHUS
Jlemoncmpayuu :Tabmuna «[leprnonnyeckas cucrema
XUMHUYECKUX PJIEMEHTOB

J.N. MenaeneeBa» (KOPOTKONEPHUOIHAS U IJIMHHONIEPUOAHAS
dbopmp)

[Tepuonpl, rpynibl, noaArpynmnbl. QU3NYECKUN CMBICI N3yuntsk §51,BBINOIHUTD
MOPSIKOBOTO HOMEpPA, HOMEPOB TEPUOAO0B M I'PYIIHI 3JIEMEHTA. | TECTOBBIC 3aJIaHUSI




55

Crpoenne aroMmoB. CocTaB aTOMHBIX sAep. M30TonbLI.

M3yunts §52. BeINOTHUTH
ynp.1-3

56 Onextponbl. CTpOCHHE JEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX | M3yuuTs §53,BBINIOIHUTS
20 xummnueckux sneMeHToB [lepuoanueckoi cuctemsl Jl. W. TECTOBBIC 3aJaHUS
Menaeneena.

57 3aKOHOMEPHOCTH U3MEHEHUS paNyCca aTOMOB XUMUYECKHU BblydnuTh ONOPHBIN KOHCHEKT
9JIEMEHTOB, METAJIMYSCKUX 1 HEMETAJUTMUYECKUX CBOMCTB IO
rpynmnaM 1 nNepuoaam.

58 XapakTepucTUKa XMMUYECKOTr0 JIEMEHTA 110 €ro MOJIOKEHUIO B | BBIy4nTh OOPHBINA KOHCIIEKT
[Tepuonuueckoit cucreme 1. 1. Menaeneena.

59 3nauenue I[leproauueckoro 3akoHa JJjisi pa3BUTHS HAYKHU U IIpouutath §54,MOATOTOBUTH
npaktuku. /. 1. MenneneeB —yd€HbIN U TpaXKJaHUH. noknan <« Ku3Hb U IesITeIbHOCTD

. Y. MenpneneeBay»

60 DIIEKTPOOTPUIATEIBHOCTh aTOMOB XMMUUYECKHUX JIEMEHTOB. M3yunuth §55,BBITIOJIHUTH

Xumnueckas CBiI3b. loHHag XuUMHUYECKas CBA3b. TeCTOBBIC 3a7aHus;§ 56 (¢.196-
197)

61 KoBaneHntHas nonspHas xumuueckas cBsizb. KoBaneHTHas MpoOYUTaTh § 56,BHINIOITHUTH
HETOJIApHAst XUMHUYECKAas CBS3b. ymp.2
Jemoncmpayuu :MonenupoBaHUe CTPOCHUS MOJIEKYI IIPU
MTOMOIIY PUCYHKOB MOJICJICH AJIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn

62 CteneHb OKUCIICHUS. N3yuuts §57,BBINOIHUTH yrp.4

63 OKUCIUTENHHO-BOCCTAHOBUTENIBHBIE peakiiui. OKUCIUTEIN U BbiyunTh ONOpHBINA KOHCHIEKT
BOCCTAHOBUTEJIH.
Jlemoncmpayuu: ONbITH, WIITIOCTPUPYIOIINE TPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKiinii (TOpeHue,
Pa3JIOKEHHUS, COCTUHEHMS)

64 O060011eHe U cucTeMaTu3alus 3HaHUI BblyunTh ONOpPHBIN KOHCHEKT,

MOATOTOBUTHCS K K/P




65

Kountpouabnas padora Ne4 no teme « [ICXO J[ .. Menneneena
.Ctpoenue atoma. XuMHUYECKas CBA3b).

CocTaBUTh TEHETUYECKUN PsIlI
menu (Il),ocymiecTBuThH
MIpEBpAIIEHUs 110 JAHHOMY DSy,
yKa3aTh TUIl PEaKIUH,
onpeaennuts OBP

66

PeszepBHbIit ypok. O6001IeHNE U CUCTEMATH3aIUsl 3HAHU.

Pewienue 3a1a4 1 ynpaxHeHUN

67

PesepBHbIii ypok. O6001IEHNE U CUCTEMATH3aIMsl 3HAHU.

Pewrenue 3a1a4 u ynpaxHeHHU I

68

PesepBHbIii ypok. O600I1IEHNE U CUCTEMATHU3aI1sl 3HAHU.

Pewrenne 3a1a4 u ynpaxHeHHU I

1/

1o
IUIAHY

o
dakry

3al.

Pazoen 1. BemiecTBO M XUuMH4ecKue peaxkuu (17 uacos)

05.09

BBonHbil, mnepBuuHbIM UMHCTpyKTax 10 Tb. Ilepuognueckuii 3akKoH.
[lepuoguueckass cucrema xumuyeckux d3meMeHToB [J[. M. Menneneena.
CtpoeHue aToMOB.

bu6anorexa IIOK
https://m.edsoo.ru/00adb5
Oe

05.09

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHYECKUX AJIIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaJlMsl, KaJblUsi U UX COCIUHEHHUI B COOTBETCTBUU C MOJOKEHUEM
3JIEMEHTOB B [leproanyeckor cucTteMe U CTPOCHUEM UX aTOMOB.

bu6anorexa IIOK
https://m.edsoo.ru/00adb6
b6

12.09

Knaccudukanus v HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEILIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

[ToBT. §40-§47 (8xn),
BBIYYHUTbH OTIOPHBIN
KOHCIIEKT

12.09

CrpoeHue BemiecTBa: BUJbl XMMUYECKOW CBSI3M M THUIBI KPUCTATIMYECKHX
peiéTok. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT BUJa XUMHUYECKOU CBSI3U U TUIIA
KPUCTAJUIMYECKOU PEIIETKH.

Jlemoncmpayuu: 03HAKOMIIEHUE C MOJEISMH  KPHUCTAJUIMYECKUX PEUIETOK
METAJUIOB, HEMETAUIOB (TpaduTa W anmasa) U CIOXKHBIX BEIIECTB (XJOopuaa
HATpHs).

IToBT. §56 (8k),
BBIYYUTbH OIIOPHBIN
KOHCIIEKT

19.09

Knaccudukarms XuMrIecKuX peakIiiii Mo pa3IndHbIM MTPU3HAKaM (10 YUCTY U
COCTaBY YYaCTBYIOIIUX B PEAKIHIX BEIIECTB, MO TEIIOBOMY 3 dekTy). IK30-
Y SHJIOTEPMHUYECKUE PEaKIMU. TepMOXUMUUYECKUE YPABHEHHS.

N3yunths §2, BHINOJIHUTH
ynp.3.4




6 |19.09 [TonsiTue 0 ckopocT XUMUYECKON peakunu. DakTophl, BIUSIOUIME HA CKOPOCTh | U3YUUTHS3,BBIIIOJHUTD
XAMHYECKOW peakiuu. [IoHATHEe O TOMOTEHHBIX M TE€TEPOTCHHBIX PEAKIUAX. | yIp.4, TECTOBBIC 3adaHUS
IToHsaTHE O KaTanuse.
Jlemoncmpayuu: VccienoBaHuE 3aBUCUMOCTH CKOPOCTH XHM. PEaKIMH OT
BO3JICHCTBUS PA3IMYHBIX (DAKTOPOB.

26.09 [TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [loHsTue o | M3yunuTh§S,BHINIOJHUTH

7 XUMHYECKOM paBHOBeCHH. DaKTOPHI, BIMSIONINE HA MOJIOKCHUE XUMHUECKOTO | ymp.2,3

paBHOBECHH.
26.09 OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC ~ PEAKIUU.  DJICKTPOHHBIM  OanaHc | I3y4uuTs §1, BBIMOJIHUTH

8 OKHUCJTMTEIIbHO-BOCCTAHOBUTEIIBHON PEAKIIHH. ymp.4.5
Jlemoncmpayuu: ONBITH, WUIOCTPUPYIONIUE TPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBMTEJIBHBIX PEaKINil (TOpCHHE, PEAKIIMK PA3JI0KCHUS, COCTMHCHUS ).

9 |03.10 CocTaBjieHHe YPaBHEHUH OKMCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUH € N3yuuts §1, BEIOJIHUTH
UCIIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OasiaHca. ynp.6
Butuucnenusa :xonvuectna BeecTa, 00bEMa U MacChl peareHTOB WU
IPOJYKTOB 10
YPaBHEHHSIM XUMHUYECKUX PeaKlui

10 | 03.10 Teopust PIEKTPOIUTHICCKON TUCCONUAIIMHU. DJIECKTPOIHUTHI M HEAJIECKTPOIUTHI. | I3yuuTh §6,BBIMOIHUTH
Katnonsl, annonbl. MexaHu3M JUCCOIMAIIUU BEUIECTB C Pa3TUYHBIMU BUAAMHU | yip.4;§8,BEINTOIHUTD
XUMHUYECKOU CBsi3U. CUIIbHBIE U CIA0bIE IIEKTPOIIUTHI. TECTOBBIC 3aaHUS
Jlemoncmpayuu: viccieoBaHUE AIEKTPOIMPOBOJHOCTH PACTBOPOB BEIECTB,
npoiiecca JUCCOUUAINYI KUCIOT, IEeJI04Yeil U coJiel. (BO3MOKHO UCII0JIb30BaHHE
BUJICOMATEPHAJIOB).

11 | 10.10 Peakniun woHHOro oO6MeHa. Y CIIoBUS NMPOTEKAHUS PEaKIUid MOHHOrO oOMeHa. | U3yunTth §9,BBITOIHUTE

[TonHbIe U COKpalIEHHBIE HOHHBIE YPABHEHUS PEAKIUI

Jemoncmpayuu: Onvimopl uiiocCmpupyroujue HnPUIHAKU NPOMEKaAHUs
PUHO(obpa3zosanue ocaoka, évloeneHue 2a3a, 00pazoeanus 600ul)

. Th. JIO 1.Ilpu3Haku NpOTEKaHUS] PEaKUH MOHHOTO OOMEHa B PacTBOpPAX
3JEKTPOAUTOB( ¢ 0Opa3zoBaHWMEM oOcajkKa, BBIACICHHEM Ta3za, 0Opa3oBaHUEM
BOJIbI).

ynp.3-5




10.10

XUMHUYECKUE CBOWCTBA KUCIOT M OCHOBAHHWI B CBETE MpPEACTaBICHUU 00

N3yunth§7,BHINOIHUTH

12 BIEKTPOIUTHYECKON TUCCOLUALUU. TECTOBBIE 3a/1aHUA
Jlemoncmpayuu: pacrio3HaBaHUE HEOPraHUYECKUX BEIIECTB C IOMOIIBIO
KAQYECTBEHHBIX PEAKLIUM.
13 |17.10 XMMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABICHUN 00 AMeKTpoauTH4ecko | U3yuuTh§7,BEINOTHUTD
JTUCCOIAAIINH. TECTOBBIC 3a1aHUs
Jlemoncmpayuu: pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C IMOMOIIBIO
KaueCTBEHHBIX PEaKIUii Ha MOHBI.
14 117.10 . N3yunth§ 10,BEITOTHUTS
[TonsiTue o ruapoaU3E coen
yup.2,3
15124.10 Thb, IIpakTuyeckas padora Ne 1. «PelieHre 3KkCIepUMEHTAIBHBIX 3a/1a4» sapiarme 3 (oba
BapuaHTa) Ha c.41-42
16 | 24.10 O0600611IeHNE U CUCTEMATU3alIUs 3HAHUH. HOJTOTOBUTHCS K K/p,
Buviuucnenua: 1o ypaBHeHUsIM PEIIUTD HIPUMEPHBIC
XUMHUYECKUX PEAKIU. 3aaHus (B Qaiiie)
17 | 07.11 KonTpoabnas pabora Nel no teme «IJIEKTPOIUTAYECKAS] JUCCOLUAITUA. M3yunTh§9,BHINOIHUTH

XHUMHUYECKHUE PCAKIINH B paCTBOpPAX).

ynp.2

Pazoen 2. HemeTasiibl 4 UX coefHeHua (28 u)

18 | 07.11 O6mass xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTpOSHHMsI aTroMoB, | U3yuuts §12,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3NYECKHE CBOWMCTBA | BBIMIOIHUTH yIp.S,
IPOCTBHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHME CBOMCTBAa Ha MpPUMEpE XJIOpa | TECTOBbBIE
(B3aMMOJICUCTBUE C METAJJIAaMH, HEMETAJUJIaMU U II€JI0YaMu ). 3ajaHus ;IpounTaTh§13,B
Jlemoncmpayuu: onibITHL, OTpaXKaoIue GU3NICCKUE U XUMUYECKAE CBOMCTBA | BITTOJHUTH YIIP.2
rajOreHOB U UX COCTMHEHUH . (BO3MOKHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB).

19 |14.11 XnopoBogopon. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, moinydeHue, | U3yunts §14,BBINOIHUTD

npuMeHeHue. JlelicTBue Xjopa M XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxxuenmme XJ10puabl 1 UX HAXO0XKICHUE B IPUPOJIC

Jlemoncmpayuu: 03HaKOMIIEHHE ¢ 00pa3laMy XJIOPUIO0B (TaJIOT€HUIOB).

Tb. JIO 2.M3y4yeHue CBOMCTB COJSTHOW KUCIIOTHL. [IpoBeneHne kaueCTBEHHbBIX
peakiuil Ha XJIOPUJ-UOHBI U HAOJIIOICHUE TPU3HAKOB UX MPOTEKAHMUSI.

yIp.2;u3y4uTh
§15,BbImIOHUTS yOp.1,2




20 | 14.11 Th. IIpakTnueckass padora Ne 2 no teme «llonydeHue COIAHON KUCIOTHI, | C.58, BBIITOJIHUTH
H3y4YeHUE €€ CBOMCTBY TECTOBBIC 3a/JaHUSA
21 | 21.11 O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcobenHoctu crpoenus | U3yuuts §17,BbINOTHUTS
aTOMOB, XapaKTepHbIE cTeneHn okucaeHus. CTpoeHue u pu3nuecKkre cBOMCTBA | ynp.4, TECTOBBIEC 3aAaHUs
IPOCTHIX BELUIECTB — KUCIOPOIA U CEPBI, UX AIJIOTPOIHbIE MOAU(PUKALIUH.
Botuucnenusa: no YXP, eciu 00un uz peazenmog 0aun 8 uzdvimee.
22 | 21.11 Haxosxnenue cepbl u e€ coequHeHui B pupoje. XuMU4eckue cBoicTa cepbl. | U3yuuts c.62-63,
Jlemoncmpayuu: 03HaAKOMJIEHUE C 00pa3liaMu cepbl U €€  COCIUHCHUSIMU. | U3YUUTh §18,BBIMOIHUTH
(BO3MO’KHO MCIIOJIB30BaHUE BHIEOMATEPHAIIOB). ynp.2,TECTOBbIE 3aJJaHUs
23 | 28.11 . MPOYUTATH
CepoBoziopoJ, CTpoeHue, GU3nuecKre 1 XUMUYECKUEe CBOMCTBRA.
§19,BbIMOTHUTS yHIp.2,3
24 | 28.11 Oxcunpl ceposl. CepHasi kuciora, ¢usumdeckue u xumudeckue (o6mme c | U3yuuts §20,BHINOTHUTS
JIPYTMMH KUCIOTaMHU U clielu(uuecKkre) CBOMCcTBa, MpUMEHEHHUE. yIp.2;IpoYnuTaTh
Jemoncmpayuu: HaOMOAeHUE Tpolecca OOyTIUBaHUS caxapa mnoj | §21,BeimoaHUTH ynp.1,2
JIEUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
Th.JIO 3.M3yueHne XUMHUUECKUX CBOMCTB pa30aBIICHHOW CEPHOUM KUCIOTHI. 4.
[IpoBeneHne KaueCTBEHHOM peakiuy Ha Cyb(aT-uoH U HaOJI0/IeHNE TPU3HAKA
€€ MPOTEKAHMUS.
25 | 05.12 XVMMHUYECKHE PEaKIuHu, JIekKaIlMe B OCHOBE NPOMBIIUIEHHOTO crnocoba | bubnmoreka [IOK
HOJYUYCHHS CEPHOM KHCIOTHI. XUMUYECKOE 3arpsi3HCHHE OKpy:karomei cpeasl | https://m.edsoo.ru/00adec
COCIMHEHUSMH Cepbl (KHUCIOTHBIC TOXKIH, 3arpsi3HEHNE BO31yXa U BOJOEMOB). | 8a
CriocoObl ero mpeIoTBPaICHHUS.
26 | 05.12 OO6mrast xapakrepucTtuka siemMeHToB VA-rpynmnbl. OcobeHHocT cTpoenus | U3yunt§23, BBITOTHUTS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUSA. A30T, pacupocTpaHeHuEe B |ymp.2,3
npupoje, pusndeckre u XuMmuueckue cBoiictBa. Kpyrosopor azota B mpupo/e.
Jemoncmpayuu: o3HaKOMIICHHE C (PU3NYECKUMH CBOMCTBAMHU a30Ta U €ro
COeIMHEHUN. (BO3MOKHO UCIIOIb30BAHUE BHJIEOMATEPUAIIOB).
27 11212 AMMMaK, ero pu3n4ecKue 1 XMMUYECKUE CBOICTBA, MoJlyueHue v npumenenne. | U3yunts §24,BbINOIHUTH

Jlemoncmpayuu: nonydeHue, COOUpaHue, paclio3HaBaHHUE U U3yUYCHUE CBOMCTB
aMMHMaKa.

yIIp.2,TECTOBBIC 3aJaHUS



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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12.12

Th. IIpakTtuyeckas padora Ne 3 no teme «Ilonydyenue ammuaka, u3ydeHue
€ro CBOMCTBY

NMOBTOPUTHh XUMHYECKHE
CBOHMCTBA CoJIeH

29

19.12

Conu amMmoHus, X (PuU3MUECKMEe W XUMHUUYECKHE CBOWCTBA, MOJyYCHUE U
npumenenue. Th.JIO 5.1IpoBeeHue KaueCTBEHHOM peakiui Ha MOH aMMOHHUS.
V3y4YEHHUE TPU3HAKOB €€ MPOTEKAHUS

N3yunTh§26,BBINIOITHUTH
yup.2,3

30

19.12

Oxcuovl azoma: Hecoleobpasyiowue u Kuciomuvle. Azomucmas Kucioma.
Humpumpi.

bu6mnorexa [JOK
https://m.edsoo.ru/00adf3
06

31

B-24.12
A,b-

9

26.12

A30THas KHACJI0Ta U €€ CBOUCTBA.
Jlemoncmpayuu: B3aMMOJICUCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHUCIIOTHI C
MeJIbI0. (BO3MOYKHO MCTIOJIb30BAHUE BUEOMATEPHAIIOB).

N3yunth §27,BBITIOTHUTD
y1p.3,5;TecToBbIC
3a71aHus

32

26.12

Humpameul. Paznoscenue humpamos npu Hazpesanuu. .
Boiuucnenua: o YXP

N3yuuts §28(1mo
.99),BBINOIHUTH YIIp.2

33

Hoemopnotit uncmpyxkmasic no Th. ®ochop, amioTpornHsle MoIUPUKATUN
docdhopa, duzmyeckue u xumudeckue cpoicTBa. Oxcun docdopa (V) u
docdopHas kucnora, Gpu3MUECKre U XUMUYECKHUE CBOMCTBA, MOIyUYSHHE.
Jlemoncmpayuu: o3HakoMieHue ¢ GU3NUYeCKUMU cBorcTBaMu (ochopa u ero
coenunenuii. JIO 6.IIpoBeneHne kauyecTBEHHOM peakiuy Ha WOH docdaT-uoH
Y U3yYE€HHE NMPU3HAKOB €€ MPOTEKAHUSI.

N3unts§29,§30( 10
¢.109).BBIMOIHUTH
ynp.1,2

34

Hcnons3oBanne HutparoB, ¢ocharoB U cojeld aMMOHHS B KadeCTBE
MUHEPAIBHBIX YAOOpeHU. XUMHUECKOe 3arps3HEHHE OKPYKAIOIIEH Cpeibl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC MOXKIH, 3arpsA3HEHUE BO3AyXa, MOYBHI U
BogoéMoB) U docdharamu. Jlemoncmpayuu: 03HAKOMIICHHE ¢ oOpaslamMu
a30THBIX U PocPOPHBIX yAOOpEHUH.

N3yunth
¢.99,c.109;HanucaTh
coo0IIIeHre
"3arps3HeHus
OKPY’KAIOIIEH Cpebl
MHUHEPAJTLHBIMA
yaoOpeHusmu"

35

OO6mrast xapaktepuctuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE€ CTENEHU OKHUCJIEHUA. YTJIEpOJ, aIOTPOIHbIE
Moau(dUKalUKM, PACIPOCTPAHEHUE B MOPUPOAE, (PU3UUYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. KpyroBopot yriepoja B npupoje.

N3yuute §31,
BBITIOJIHUTH
yip.2;§32,BbINOJIHUTH

yup.4



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Jlemoncmpayuu: Mojenu KpUCTAUIMYECKUX PEIIETOK anMmasa, rpadura,
dbymnepena. O3HaKOMIIEHUE C TTPOLIECCOM aJCOPOLIMKU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM IIPOTUBOrasa.

36 Oxkcuapl yriaeponaa, ux (u3nyeckue M XUMHUYECKue CBOMCTBa, AeicTBue Ha | M3yunth§33,§34,835,BHI
KMBBIE OPraHM3MBI, IIOJIyY€HHE W IPUMEHEHHE. DKOJIOTMYECKUE MPOOIEMBI, | HOJIHUTH yIp.5,7
cBs3aHHble ¢ okcunoM yriepona (IV). YronmpHas kuciora u e€ coiu, ux
dbuzuvyeckue U XUMHUYECKHE CBOWCTBa, TMOJy4YeHHE M TPUMEHEHUE.

KauecTBenHas peakiys Ha kapOoHaT-UOHBI. [I[puMeHeHne kKapOOHATOB.

Th. JIO 7.llonyuenue, cobupaHue, paclo3HaBaHUE M HM3YYCHUE CBOMWCTB
yraekucnoro rasza. 8.IpoBe/ieHre Ka4eCTBEHHBIX Peakiuii Ha KapOOHAT-MOHbI
Y U3Y4YeHHUE NMPU3HAKOB €€ MPOTCKAHMS.

37 Hanwucate cooOrienue
Th. IlpakTuyeckas padora Ne 4 no teme "[lonydeHue yriaekucioro rasa, | "OKOJIOTHYECKUE
U3YUYEHUE €ro CBOMCTB'". po0JIeMbl, CBI3aHHBIE C

YTJIEKUCIIBIM Ta30M"

38 [lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX Kak o coeauHeHusx | U3yuuts §51-
yriaepoga (MeTaH, STaH, ITWIEH, AlETWIEH, STaHOJI, TJIMIEPUH, YKCycHas | §53,BBIMOIHUTH ymp. 4,5
KHUCJIOTA). (§53)

Jlemoncmpayuu: MoeI MOJIEKYJ OPraHNYECKUXBEIIECTB.

39 . IMOATOTOBUTH COOOIIIEHHUE
[IpupoaHbie MCTOYHUKU YTIIEBOAOPOAOB (Yroiab, HedTh NPUPOIHBIN Ta3), | |,

[TIpupoaHbIE HCTOYHUKH
NIPOYKTHI UX TIepepadoTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIICHHOCTH. p
YIJI€BOAOPOIOB

40 HOJTOTOBUTH COOOIICHHE

[ToHsiTHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KUpaX, OenKax, yrieBojgax — u | |,
Pons xupoB ,0e1K0B 1
UX pPOJU B KU3HHM YeJIOBeKa. MaTepHallbHOE€ €IUMHCTBO OPraHMYEeCKUX U
. YTJIEBOJIOB B JKU3HU
HEOPraHMYECKUX COCTUHEHU N "
YeJI0BEKa
41 N3yunth

Kpemuuii, ero ¢Qusnueckue M XMMHYECKHE CBOWCTBA, IOJyYEeHUE U
npuMenenue. CoenrHeHus: KpeMHUs B npupoae. OOmme npeacraBieHus: 00
okcuje kpemuus (V) u kxpeMHHEBOH KHCIIOTE.

§37,BBITIONHATS yHp.3,
TECTOBBIE 3aJaHUS;
npounTath §38,




BBIINIOJIHUATB YIIP.S

42 Kpemnuesas kucimora, Cunnkatel. BaxHeimme ctpouTenbHble Marepuansbl. | U3yunTs§38,BEINOIHUTE
[IpoGnembl ©€30MaCHOTO MCIOJIB30BaHUSI CTPOUTENIBHBIX MaTepUalioB B | ymp.S
IIOBCEHEBHON JKU3HU. /lemoncmpayuu: O3HAKOMIICHUE C IPOLYKIUEH
CUJIMKATHOU MPOMBIIICHHOCTH.
Th.JIO:9. IIpoBeneHre KAYECTBEHHBIX PEAKLIMI HA CUIIMKAT-UOHBI U U3yYEHHE
PU3HAKOB €€ MPOTEeKaHUSI.

43 IIpakTnueckas padora Ne 5. Penienne sKkciepuMEeHTANbHBIX 3a/1a4 MO TeMe | BRIMOIHUTHYMP.7 (c.134)
«Baxxueiinme HeMeTauibl U UX COCTMHEHUSD)

44 . IMoaroroBurhbes k KP
O000111eH1Ee U CUCTEMATU3AIIUS 3HAHUI. ’
Botuucaenusa:no Y XP peruTh HpHMeplible

3agaHud ( cM. (aiii)

45 KonTpoabnast padora Ne2 no teme «Baxxnelmme HeMeTaITbl U UX IHoBTOpHTS §1.

COETMHEHUS»
Pa3nen 3. Metajiabl M ux coexuHenus (17 u)

46 OO6m1as xapakTepUCTUKa XUMHUUECKUX JIEMEHTOB — METaJIOB Ha ocHOBaHMM | U3yunth §39,
ux nonoxenus B [lepnonnueckoit cucreme .M. MenaeneeBa. Meramnueckas | BBIIOJHUTH ynp.3,4 ;
CBSI3b U METAJUIMUECKAs KpUCTAJIMUecKas pemeTka. duznmyeckue cBoucTBa | M3yunTh §40,Bhim.ymnp.3
MeTauoB. emoncmpayuu: oOpa3iibl METAIJIOB U CILIABOB
.Th. JIO 10.03HakomiieHHe ¢ oOpasllaMd METaJUIOB U CIUIABOB, HX
(bH3UYECKUMH CBONCTBAMU.

47 XHUMHUYECKHE CBOMCTBA METAJUIOB. JJNEKTPOXMUMHUYECKHN psia HanpsikeHuil | U3yunts§4 1,BINOIHUTE
METaJIOB. ymp.3

48 O6mme crnocoOsl momydeHuss MertamwioB. CrmaBel  (ctanmb, 4yryH, | U3yunTh§42,BEIMOIHUTE
TIOpPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ TIPOMBIIIIICHHOCTH. yop.1
Buvluucnenusa: 1o ypaBHEHUSIM XUMHYECKUX PEAKIIUMA, €CITU OJIUH U3 PEareHTOB
COJICPKUT MPUMECH.

49 [ToHsiTHE O KOPPO3HH METAIIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI KX OT KOPPO3HUH. | TOATOTOBUTH COOOIIEHNE
Jlemoncmpayuu: n3ydeHue pe3yabTaToOB KOPPO3UHU METAIIOB «Bpen xoppo3zun"

50 [lenounble MeTajuibl: nonoxkeHue B Ilepuonnueckoit cucreme xumuueckux | U3yunte §43,




anemeHTOB J[.U. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOXKICHUE B IIPUPOJIE.
dusnyueckrue U XUMUUYECKHE CBOMCTBA (HAa TpUMEPE HATPUS U KaJIHsl).
Jlemoncmpayuu: oxpalMBaHue TUIAMEHH MOHAMU HATpUsL,Kaaus. (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPUAIIOB).

BBIITOJIHUTB yIIP.2,T€CTHI

5l
N3yuute §43,

OKcubl ¥ TUAPOKCUABI HATPUA U Kaiusl. [I[puMeHeHne MEI0UYHbIX METAJUIOB U | garnmcaTh Y XP Mo cxeMe
MX COCJUHCHUM.
Jlemoncmpayuu: 0COOEHHOCTH B3aMMOJICHCTBUS OKCHJA HATPHUS C BOJOM.
(BO3MOYHO UCTIONIb30BAaHUE BUIEOMATEPHUATIOB).

52 [IlenouHO3€MENbHBIE METAJUIBI — KaJblIMM W MarHui: nosoxenue B | U3yunts §44 ,
[lepuonuueckoin cucreme xumudeckux a3neMeHToB .M. Menneneesa, | BBIITOJIHUTD YIIP.
CTPOEHHE MX aTOMOB, HAXOXJE€HUE B mpupojac. PU3nyeckue U XUMHUUYECKHE | 2,TECTOBbIC 3a/IaHUS
CBOWMCTBA MarHus 1 KaJbIIUsl.

53 Baxwueiimmne coequHeHUs Kanblus (OKCUI, TUAPOKCHUI, COJIN). M3yuuts §45( no
Jemoncmpayuu: ocOOCHHOCTH B3aMMOJCHCTBUS OKCHAA KaJblUs ¢ BOJOH. | ¢.161),BBITONHUTE yIp.4
OkxpamipBaHue IJJaMCHHM HOHAMH KajbIus (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHUAIIOB).

o4 JKEcTKOCTB BOBI M CTIOCOOBI €€ yCTpaHEeHUs M3yuntn§4s (cTp.
Jlemoncmpayuu: vicciieIoBaHUE CBOMCTB KECTKON BOJIBI. 161),BpinonHUTHYMIP.2,3

55 S .. | [IOBT. FEeHETUYECKYIO
IIpakTnueckas padora Ne 6 nmo Teme "JKECTKOCTH BOABI U METOIBI €€
yerpaneHs" CBSI3b MEXKY

COCJIMHECHUSIMU KaJIbIUS

56 ANOMHUHMI: NTOJIOKEHHE B [leproanueckor cuCcTeEMe XUMHYECKUX 3JIEMEHTOB | M3yunTh§46,BBINIOTHUTH
J.1. MenpaeneeBa, CTpOEHHE aToMa, HaXOXJACHUE B npupojae. dusndeckue u | ynp 5,6
XUMHUYECKHE CBOMCTBA AJIFOMUHUS.

S57 AmMdboTepHbIe CBONCTBA OKCHIA U THAPOKCHAA aTFOMUHHUS. N3yunth§47,BBINOIHUTH

Th. JIO 11.UccnenoBanne am(OTEPHBIX CBOMCTB THJIPOKCHJIA AIIOMUHUS U

ynp 3,4

13 -3



THAPOKCUAAITMHKA.

58 Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuyeckux 35emMeHToB .M. | U3yunTs§48,BBINOITHUTH
MenneneeBa, CTpOEHUE X aTOMOB, HaxoXJeHue B npupoje. dusnueckue u | ynp 2,TECTHI
XUMHUYECKHUE CBOMCTBA JKEJE3a.
Jlemoncmpayuu: mnpoliecc TOPEHUsS kejle3a B Kuciaopoae. (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUAIIOB)

59 Oxcuasl, rugpokcuibl U conu xenesa (1) u xxenesa (I11), ux coctas, cBoiicTBa | M3yunTh§49.BHINOTHUTD
Y TOJIyYCHHUE. yop 2,3

60 Th.IlpakTuueckas padora Ne 7. Pemienue skcriepuMeHTaNbHBIX 3a1a4d 1o | B §50pemmuts Nod (nBa
TeMe «BakHeime MeTamibl U X COSTUHEHHUS. BapHaHTA)

61 O00011IEHNE U cUCTEMATH3AIU 3HAHUN. MOATOTOBUTHCS K K/P,
Th. JIO 12.11poBeeHNEe KaueCTBEHHBIX PEAKIIMI HA MOHBI (MAarHUsI, KAJIbIUs, | PEIIUTh MPUMEPHBIC
amroMuHMs, 1uHKa, skene3a (II) m xemesa (II), menm (II). U omucanwme | 3amanus (cMm. daiin)
NPU3HAKOB UX MPOTEKAHMSI.

62 IToBT. reHETHYECKYIO
Kontpoabnas pabora Ne3 o teme «Bakneiiiine MeTamibl U UX CBSI3b MEX]y KJIaccaMu
COEIIMHEHUSD HEOPTraHUYECKUX

COeIMHEHNH
Pazoen 4. Xumus u okpyxamomas cpena (3 u)

63 BemecTBa m Marepuanabl B IMOBCEIHEBHOW JKM3HU 4YelOBeKa. be3omacHoe | HamucaTh COOOIICHHE
UCIIOJIb30BaHME BEIIECTB U XUMUYECKUX peakiuii B ObiTy [lepBas momonrs npu | «IlepBas momois mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX. XUMHUYECKUX 0XKOTax U
Jlemoncmpayuu: wv3ydeHue oO0OpasloB MaTepHalioB (CTEKJIO, CIUIABBI | OTPABICHUSIX)
METAJUIOB, TTOJTUMEPHBIC MATEPHUAITHI)

64 y [ToAroTOBUTE
Xumuueckoe 3arpsisHeHue okpyxatoieit cpenbl (IT1K). COOBIEHHE

65 IToaroroBuTh
Ponp xuMuu B pereHn# 3K0JIOTHIECKUX MPOOIIEM.

COOOIIIeHNE
0000menue 3HaHuu (34)
66 | OGo6Ienne 1 cHCTeMaTH3ALMUS 3HAHMIL. | Iosroputs PUO




67

O000111eH1E U CUCTEMATHU3aIAA 3HAHUH.

Pemrenue 3amau

68

O000111eHME U cCUCTEMATHU3aIAA 3HAHUH.

Pemrenue 3agau




6.IIEPEYEHD (KOJJUPUKATOP) PACIIPEJIEJEHHBIX IO KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUU K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMS U DJIEMEHTOB COJAEPKAHUS ITO XUMUHU

B ¢denepanbHbIX M pervoHajJbHBIX MPOLEAYypax OLEHKM KayecTBa OOpa30BaHUS
UCIIOJIb3yeTCsl MepeyeHb (KOAU(PUKATOP) pacHpereseHHbIX MO KiaccaM IpPOBEpsSEMbIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMbI
OCHOBHOT'O 00111eT0 00pa30BaHUs U JIEMEHTOB COJIEPKAHUS TI0 XUMUHU.

8 KVIACC

IIpoBepsiemble TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
NporpaMMslI

Kon [IpoBepsiemMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
pesyJbrarta
1 [To Teme: «IlepBoHayanbHbIe XUMHUYECKUE TTOHSTHS
11 pacKphpIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TIOHSATUH: aToM,

MOJIEKYJIa, XUMHUYECKUW DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAsT W HEOAHOPOJHAsS), BAJIECHTHOCT,
OTHOCHUTEJIbHasE aTOMHAas M MOJICKYJspHasT Macca, KOJHUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JOJIsI XHMHYECKOTO
dJIEMEHTa B COEIWHCHHH, MOJISIPHBIM OOBEM, XUMHYECKas pPEeaKIus,
KIaccu(pUKaIMsl  peakluid:  peakiuu  COCIAMHCHUS,  PEaAKIUU
pa3lIoKEHUs, pPEaKIuu 3aMCEICHMs, peakiuu oOMeHa, DK30-
U SHJIOTEPMHUYCCKHE PEaKIIMH, TEIIOBOM 3(pdeKT peakumu, pacTBoOp,
MaccoBas J0Jis BellecTBa (MpOLIEHTHAs KOHIICHTpAallMs) B pacTBOpE

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX ITOHSATHM
Y IPUMEHATH 3TH MTOHATHS IPU ONMCAHUU BELIECTB U UX ITPEBPALLICHUN

1.3 UCII0JI30BaTh XMMHUYECKYI0 CUMBOJIUKY JUJII COCTaBiIeHUs (opMyin
BEILIECTB U YPABHEHUN XUMHUYECKUX PEaKIIUN

1.4 pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHUS] MAacChl  BEIIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISPHOTO YYEHHUs, 3aKoHa
ABorajapo

1.5 ONpEACNsATh BaJIGHTHOCTH aTOMOB  JJIEMEHTOB B  OWHapHBIX
COEIMHEHUIX

69




1.6

KJIacCU(ULIUPOBATh XUMHUYECKUE peaKUUH (M0 YUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIIOBOMY 3D (PEKTy)

1.7

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDPHYIO U MOJISIPDHYIO MAacCChI
BEILIECTB

1.8

BBIYHCIISITh MAaCCOBYIO JIOJIFO XMMHYECKOTO 3JeMEHTa 1o (Gopmyre
COCTMHEHMUSI,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIICCTBA B PaCTBOPC

1.10

MPUMEHSAThH €CTECTBEHHO-HAYUHbIE METOIbI TTO3HAHUS — HAOJIIOICHUE,
U3MEpPEHUE, MOJICTUPOBAHUE, SKCTIEPUMEHT (PEaJIbHBINA U MBICJICHHBI )

IIo Teme: «Baxxkneiue MpCaACTABUTCIIN HCOPTAHNYICCKHUX BCUICCTBY»

2.1

PACKPBIBATH CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHSTHM: OKCH A, KHUCJIOTA,
OCHOBAHHUEC, COJIb

2.2

OTIpENEIATh MPUHAIIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIaccy
COEIMHEHHUI 10 hopMysam

2.3

KJIaCCI/I(l)I/IHI/IpOBaTL HCOPTaHUYCCKUC BCIICCTBA

2.4

XapaKTCpUu30BaATh (OHI/ICLIBaTL) 06H_II/IC XHMHUYECKUE CBOMCTBA BCIICCTB
Pa3INIHbIX KJIacCCOB, IMOATBEPKaAaA OIMKMCaHUuC IMpuMcpaMu
MOJICKYJIAPHBIX ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKuHﬁ

2.5

IIPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT UX
KAQUEeCTBEHHOI'O COCTaBa, BO3MOXXHOCTH IPOTEKAHUSI XUMHUYECKUX
IIPEBPAILICHUN B PA3JIMYHBIX YCIOBUIX

2.6

CleoBaTh  MpaBWIaM  [OJb30BAHUS  XUMHYECKOM  MOCYI0il U
1a0opaTopHBIM O0OPYIOBAaHHEM, a TaKXKe IMpaBHiIaM OOpalieHUus ¢
BEILIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSAMU IO BBIIIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYEHUIO U COOUPAHHIO
ra3000pa3HbIX BEHIECTB (BOIOPOJa M KHCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIECHHOW MacCOBOM JOJEH PACTBOPEHHOIO
BEILECTBA, INIAHUPOBATh U MMPOBOJAUTH XUMHUUECKUE SKCIIEPUMEHTHI T10
paclo3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C TOMOUIBIO
WHANKATOPOB (JTakMyc, peHondTaneuH, METHIOPAHK U IPYTHE)

2.7

IMPOBOAUTD PACUYCTHI I10 YPABHCHHUIO XUMHYECKOM p€aKunuu

I[To Tteme: «llepmommueckuii 3akoH u Ilepuogmueckas cucrema
xumuueckux aiemeHtoB J[.M. MenneneeBa. CTpoeHHe aTOMOB.
Xumnueckas cBa3b. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

PaCKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHH: AP0 aTOMA,
AJIEKTPOHHBIA CJOM aToma, aToOMHas OpOWTallb, paguyc aToma,
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XUMHYECKAsT CBS3b, MOJISIPHAS M HEMOJSpHAs KOBAJEHTHAs CBS3b,
3JIEKTPOOTPULIATENLHOCTh, HOHHAA CBSI3b, HWOH, KATHOH, AaHUOH,
CTCIICHb OKHUCJICHUS

3.2

KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OMUCHIBATh M XapakKTepu3oBaTh TabauuHyio ¢opmy Ilepuoanueckoit
CHUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuyaTh TOHSTUS «TJIaBHAs
noarpynna (A-rpymma)» u «mnobounas mnoarpymnmna (b-rpymnma)y,
«MaJbiey» U «OO0JIbLINEY MEPUOIbI

3.4

packpbiBaTh cMmbich Ilepuognueckoro 3akona J[.M. Menneneesa:
J€MOHCTPUPOBATHh MOHUMAHUE TIEPUOIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX JIEMEHTOB OT UX MOJI0KeHud B [lepronndeckoit cucreme

3.5

COOTHOCHTH  O00O3HAUYEHMs, KOTOpble HWMEIOTCS B  TaOJuIe
«Ilepnonnueckas cucreMa XUMHUYECKUX AJIIEMEHTOB
JA.WN. MenneneeBa» ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U 3apsAn sipa, o0llee Ynucio
AJIEKTPOHOB U PACIIPEEICHUE UX 110 DJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 9JICMCHTOB B 6I/IHapHLIX
COCAUHCHMUAX

3.7

OIIpCaAcCisITb BHI XUMHYECKON CBA3U (KOBaHCHTHaSI )41 I/IOHHEUI)
B HCOPIraHUYCCKUX COCANHCHUAX

IIpoBepsieMble 31eMeHTHI COAEPKAHUS

Kon [IpoBepseMblii JIEMEHT CONEPKAHUS
1 ITepBoHayaIbHBIC XUMUYECKUE TTOHATUS

1.1 [Ipenmer xumun. Posib XUMHUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE
BEILIECTB

1.2 [TonsiTue o MeTromax MO3HAHUS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMeceit

1.3 ATOMBI W MOJEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHX
a1eMeHTOB. [IpocThie U CloKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4 Xumunueckass (popmyna. BaneHTHOCTP aTOMOB XHUMHYECKHUX 3JIEMEHTOB.

3aKOH MOCTOSIHCTBA COCTaBa BCIICCTB. OTtHOocuTeNnbHAs aTOMHas Macca.
OTHOCUTENIbHAS MOJICKYJSIpHAaA Macca. MaccoBas J0JIs1 XHUMHYCCKOI'O
QJICMCHTA B COCANHCHHUHN
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1.5

KomnuecTBo BemecTBa. Moinb. MonsipHas macca. BzauMocBsi3b KOJIM4eCTBa,
MacChl U YHCJIa CTPYKTYPHBIX €quHUIl BemiecTBa. Pacuetsl mo gopmynam
XUMHAYECKUX COCTUHEHUM

1.6

dusnyeckrue U XUMUIECCKUE SBIICHUS. XUMHUSCKas PEaKIUs U €€ MPU3HAKH.
3aKOH  COXpaHEHWsS MacChl  BEIIECTB. XUMHUYECKHE  ypPABHCHHS.
Knaccudukamus XUMHYECKUX peaknuii (COCAMHCHHS, Pa3IOKCHHS,
3aMeIleHus, 0OMeHa)

1.7

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO € XHMHUYECKOW TIOCYJOM,
C TmpaBuWiIaMud paboTel B JabopaTopuu W TOpUEeMaMHU  OOpaIleHHS
Cc 7a0opaToOpHBIM O0OpYJOBaHUEM, HM3y4YCHUE U ONHcaHue (QU3NUECKUX
CBOMCTB 0Opa3IlOB HEOPraHMYECKUX BEIIECTB, HAOIIOJeHUE (PU3UUECKUX
(rU1aBJieHWE BOCKa, TasiHHUE Jibja, PacTHUpaHUE caxapa B CTYIMKEe, KUIMEHUE
U KOHJICHCAIUSl BOJIbI) M XHMHUYECKUX (TOpEHHE CBEYM, IPOKATMBAHUE
METHOM TPOBOJIOKH, B3aMMOJICCTBHE MeJa ¢ KHCIOTOM) SIBIICHHH,
HAOII0JIEHUEe U OIMCAaHHE TPU3HAKOB MPOTEKAHUS XUMHUUYECKUX PEaKIUM
(pasnokeHue caxapa, B3auMOJIeWCTBHE CEPHOM KUCIIOTHI C XJIOPUI0M Oapus,
pasnoxenue rugapokcuna meau (ll) mpu HarpeBanuwm, B3auMOJEHCTBHE
xeneza ¢ pactBopoM cos Mmeau (ll), m3yuenue crocoOoOB pasjieseHus
cMmecel (C MOMOIIbI0 MaruuTa, GuiIbTPOBaHUE, BhIMIAPUBAHKE, JUCTHILISAINUSA,
xpomaTorpadusi), MPOBEeJICHHE OYUCTKH MOBAPEHHON COJIM, HAOIIOJEHUE U
ONKMCAaHHE PE3YJNbTATOB MPOBEICHUS ONBITA, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MACChI, CO3/IaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxuenme npeacTaBUTEIN HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmeck razoB. CoctaB Bo3nyxa. Kucnopoa — 3jaeMeHT U mpocToe
BenecTBo. HaxoxaeHune kuciaopoaa B mpupoe, PU3nyecKue U XuMUIecKue
cBoiicTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue kucmopoaa. Crocoos!
MOJIYYeHUS KHUCJIOPOJa B J1a0OpaTOpuH W MPOMBIIIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupojie. O30H — autoTponHas MOAU(PHUKAIIHS KACIOPOIa

2.2

TemnoBoit 3 PexT XUMUUIECKON peakiuu, TEPMOXUMUYECKUE YpPaBHEHUS,
9K30- U SHAOTEPMHUYECKHE peaKluU. TOMIMBO: YroJib U METaH. 3arps3HeHHE
BO3/yXa, yCHJIEHNE TAPHUKOBOTO Y (PeKTa, pa3pylieHrne 030HOBOTO CIIOS

2.3

Bonmopon — snemeHT M mpocTtoe BemecTBO. HaxoxkaeHwe Bomopoaa B
npupojae, GuU3NUECKHe W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnotsl u conu

2.4

MomnsipHbiii 00beM ra30B. PacueTsl Mo XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CBOMCTBa BOAbl. Boma kak pacTBoputesb. PacTBOpBL
HacebllieHHble ¥ HEHACBIIIEHHbIE PAcTBOpPBL. PacTBOPHUMOCTH BEIIECTB B
BoJZie. MaccoBas 1015 BELIECTBA B paCTBOpPE. XMMUYECKHE CBOMCTBA BOJBI.
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OcHoBanus. Posb pacTBOpPOB B IIPUPOJIE U B KU3HU YenoBeKka. Kpyrosopor
BOABl B MNPHUPOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXxpaHa M OYUCTKA
IIPUPOJIHBIX BOA

2.6

Knaccuduxanus neopranndeckux coenunenuii. Oxcuapl. Knaccuduxanus
OKCHUJIOB: coJjieoOpa3yroiiie (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHBIC) U
HecoJieo0pasyrolue. Homenkiarypa OKCH/JIOB. dusnyeckue u
XUMHUYECKHUE CBOMCTBA OKCUIOB. [loirydueHrue okCuIoB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHM: IIEJIOYM U HEPACTBOPUMBIE
ocHOoBaHuA. HomeHknatypa ocHOBaHuN. @PuU3NYECKHE U XUMHUYECKHUE
CBOMCTBA OCHOBaHUM. [lonyuenue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucinot. dusnyeckue
Y XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaioB H.H. bekerosa.
[Tomyuenue KuciaoT

2.9

Conu. Homenknatypa coneil. @u3nyeckue U XUMUUYECKHUE CBONCTBA COJIEH.
[Tomyuenue coiuen

2.10

I'eneTnueckas cBs3b MCIKAY KilIaCCaMU HCOPTraHUYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUNA OSKCIEPUMEHT: KaueCTBEHHOE OMNPEACICHUE COJIepKaHUs
KHUCIIOPOJIa B BO3AyXe, MOJydeHUe, coOOMpaHre, paclo3HaBaHUe U U3yYeHHUE
CBOMCTB  KHCJIOpOJa,  HAOJNIOAEHWE  B3aUMOJICUCTBUS  BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS U MIPEKpaIeHUs TOpeHus (1oxapa),
03HAKOMJICHHE ¢ 00pa3llaMHi OKCHJIOB M OIHMCAHUE WX CBOMCTB, MOJIyUCHUE,
cobupaHue, pacro3HaBaHUE W H3yYCHHE CBOWCTB Bojopoaa (TopeHue),
B3anMMojieiicTBUE BoAopoia ¢ okcuaoMm Meau (1) (Bo3MOKHO MCTOIb30BaHKE
BUJIEOMAaTepraoB), HaOIOeHUE 00pa3IloB BEIIECTB KOJIUUYECTBOM 1 MOJIb,
UCCJIEIOBAaHUE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C pa3IMYHON
PacTBOPUMOCTEIO, PUTOTOBIICHHE pacTBOpPOB C ONPEACICHHOU
MAacCOBOM [I0JIEM pPACTBOPEHHOI'O BEIIECTBA, B3aUMOICKUCTBUE BOJBI C
MeTauiamMu  (HaTpueM W KajdblueM) (BO3MOXKHO — HUCIIOJIb30BaHUE
BUJIEOMATEepUAIOB), OMNpEACICHUE pPacTBOPOB  KHUCIOT MU IIEJIOYEH C
MOMOIIBI0  MHIUKATOPOB, WCCIIENOBAaHUE OOPA3IOB HEOPTaHMYECKUX
BEILIECTB  PAa3JIMYHBIX KJIACCOB, HAOJIOJICHUE HW3MEHEHUS] OKpaCKu
UHJMKATOPOB B PACTBOpAX KUCIOT M IIEJIOYEH, U3yYEeHUE B3aUMOJICHCTBUS
okcuaa meau () ¢ pacTBopoM cepHOIl KUCIOTHI, KHCIOT C METa/laMu,
peakuuii HEUTpalIu3aluy, IMOJIYyYCHUE HEpPaCTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO MeTajula JPYrMM M3 pacTBopa COJIH, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/a4 10 TeMe «BakHeilIre Ki1acchl HEOPraHUYeCKUX
COEIMHEHUI
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Ilepronnueckuil 3akoH U llepuonuueckas cucteMa XUMHYECKUX DIIEMEHTOB
J.1. MenneneeBa. CtpoeHre aToMOB. XUMUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

3.1

[lepBbie MOMBITKK KiIaccU(UKAUU XUMHYECKUX 3iemeHToB. [loHsaTue o
rpynnax CXOAHbIX JEMEHTOB (ILIEJOYHbIE U IEI0YHO3EMETbHBIE METAILIIBI,
raJIoreHbl, HTHEPTHbIE Ta3bl). DJIEMEHThI, KOTOPblE 00pa3yroT aM(pOoTepHbIE
OKCHUJbI U TUIPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepronanyeckas cucremMa XUMUYECKUX AJIEMEHTOB
JN.U. MenneneeBa. Koporkonepuonnass u JUIMHHONEpHOAHAs (OPMBI
[lepuognueckoit cucrembl xumMuueckux 3yeMeHToB J[.M. Menneneesa.
[Tepuonsl u rpynmnbl. PU3NUECKUI CMBICI MOPSAJIKOBOIO HOMEpPA, HOMEPOB
NeproJia U TPYyNIlbl AJIEMEHTA

3.3

Crpoenune atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DnekTponbl. CTpoeHne
ANIEKTPOHHBIX 000J0YEK aTOMOB NeEpBbIX 20 XUMHUYECKHX DJIEMEHTOB
Ileppuonnueckorn  cucremsl .M.  MenneneeBa.  XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA IO €ro mnojoxeHuto B Ilepuommyeckoil cucreme
J.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paguyca aTOMOB XMMHUYECKHX AJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TPYINAaM MU IMEPUOJAM.
3nauenue Ilepmonnueckoro 3akoHa U Ilepuoanyeckoil  cucTEMBI
XUMUYECKHUX JIEMEHTOB JIJIsl pa3BUTHA HayKu U npakTuku. .M. Menneneen
— YYEHBIN U TpaKIaHuH

3.5

Xumunueckass cBs3b. KoBaneHTHass (MOJsipHasT W HENOJSPHAsi) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b

3.6

CrernieHb OKHCJICHUA. OKXHUCIUTETBHO-BOCCTAaHOBUTEIIHHBIE PCaKIuu.
Hpoueccm OKHCJICHHS B BOCCTaHOBICHUSA. OKHCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XVWMHUYECKUA DKCIEPUMEHT: H3ydyeHHE OOpas3IoB BEIIECTB METAILIOB U
HEMETAJIJIOB, B3aMMOJICHCTBUE TUAPOKCUIA [IMHKA C pAaCTBOPAMU KHUCIOT M
mieJoyeld,  MNpPOBEIECHHE  ONBITOB,  WUIIOCTPUPYIOIIUX  HPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,  peaxkuuu
Pa3NIOKEHUS, COCTUHEHUS)
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9 KJIACC

IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTe/IbHOM

NMporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeILHOM MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yibTaTa
1 ITo Teme: «BemiecTBo 1 XuMHU4YecKasi peakiusi»

1.1 pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHUYECKHX TOHSITHH: pacTBOp,
AIEKTPOJIUTHI, HEINEKTPOJIUTHI, AJICKTPOJIUTHYECKAS JTUCCOIUAIIMS,
peakIuu MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOE pPaBHOBECHE,
oOpatumbie u HEOOpaTUMBbIC peakiuu, OKHCITUTENbHO-
BOCCTAHOBHUTEIIPHBIC  PEAKIIUHM, OKHUCIUTEIb, BOCCTAHOBUTEIND,
OKHCJIEHHWE W  BOCCTaHOBJICHWE, aJUIOTPONUs, aMQpOTEPHOCTD,
XUMUYecKass CBs3b  (KOBaJICHTHAs, MWOHHAs, MeTa/uInueckKas),
KpUCTAJUTMYECKAsl PEIIeTKA, CIIJIaBbl, CKOPOCTh XMMUYECKON peaKIuu

1.2 WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKHX TOHSITHA
Y IPUMEHSTH 3T MOHSATHUS MTPU OMIMCAHUU BEIIECTB U UX MTPEBPALLIEHUHN

1.3 COCTaBIIATh YPAaBHEHUS HIICKTPOJUTHYECKOM AMCCOLMALUU KHUCIOT,
HIeJIoue M CoJied, TMOJIHBbIE U COKpAIEHHbIE ypaBHEHHS peakluid
MOHHOTO OOMeHa

14 PacKpBIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX peaKIui

1.5 MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKiuu

2 ITo Temam: «Hemeramnel M uUX coemuHeHUs» U «MeTamiabsl U UX
COETMHEHUS»

2.1 XapaKTepru30BaTh (OMUCHIBATH) OOIIHE U CIEIU(PUIECKAE XUMUIECKUE
CBOMCTBa MPOCTBIX U CIIOXHBIX BEIECTB, MOATBEPKAasi OIMUCAHHE
npuMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIAi

2.2 COCTaBJISITh YPaBHEHUS PEaKIIMil, MOITBEPKIAIOIINX CYIIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXY BEIIECTBAMU PAa3IMYHBIX KJIACCOB

2.3 MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOKHOCTU MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHbBIX
YCIJIOBHSIX

2.4 CleloBaTh  MpaBWIaM  MOJb30BaHUS ~ XUMHYECKOM  MOCyHoil
U J1a0opaTOpHBIM 00OpPYAOBaHUMEM, a TaKXkKe IMpaBuUiiaM oOpaleHus

75




C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKITUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO rasa)

2.5

IPOBOAUTL PEAKIMK, MOATBEPKIAIONINE KauyeCTBEHHBI COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-,
Opomuna-, wuoaua-, KapOouat-, docdar-, cunaukar-, cyiabdart-,
TUAPOKCUI-MOHBI, KATHOHBI aMMOHHUS, WOHBI M3yYEHHBIX METAJIJIOB,
IPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHMUCCKUX BEIIECTB

[To Teme: «XuMHS U OKpYXKaKOIIAs Cpea»

3.1

PaCKpBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSITHM HI[K BCIICCTBA,
KOppOo3ust METAJIJIOB

3.2

NPUMEHSITh OCHOBHBIC ONEPALMH MBICIUTEIBHON JAEATEIBHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHE, O00OOIIEHUE, CUCTEMaTH3alIUIO,
BBISIBJICHUE MPUUUHHO-CJIEJCTBEHHBIX CBA3€M — J1J11 U3y4YE€HHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUMA; €CTECTBEHHO-HAYUYHBIE METOJIbI
MO3HAHUS — HAOII0CHUE, U3MEPEHUE, MOIETUPOBAHNE, IKCIIEPUMEHT
(peanbHbIN ¥ MBICJICHHBIN)

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon

[IpoBepseMblii JIEMEHT COAEPKAaHUS

1

BemecTBo n xumunueckas peakuus. [loBropenne

11

[Tepuonnueckuit 3axkoH. [lepuoguueckas cucTeMa XMMUUYECKUX BJIEMEHTOB
.. Menneneea. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B W3MEHEHUH
CBOMCTB XMMUUYECKHUX AJIEMEHTOB MIEPBBIX TPEX MEPUOJIOB, KaIHs, KAIbIUS U
UX COCAWHCHHM B COOTBETCTBHHM C  IIOJIOXKCHHEM  DJIEMCHTOB B
[Iepuoauueckoil cucTeEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THIBI KPUCTATIIUYECKUX
pPEILIETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THMA KPUCTAJUIMYECKOMN
pEelIeTKH W BUJa XuMHu4Yeckou cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEHIECTB (MEXKIyHApOHAsl U TPUBUAJIbHAS). XUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPTAaHUYECKNX BEIIECTB

1.3

Knaccudpukanusa XUMUYECKHX peakUuid MO Ppa3iudyHbIM NpU3HaKaMm (10
YUCIYy W COCTaBY YYacCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY
3 PekTy, M0 UBMEHEHUIO CTENIEHENW OKUCICHHS] XUMHUUECKUX SJIEMEHTOB, I10
00paTUMOCTH, MO YYACTHIO KAaTallhu3aTopa). DK30- U IHAOTEPMUUYECKUE
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peaKIuu, TePMOXHUMHUYCCKHE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUYECKOM
peaKIuu

1.4

[lonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue
O TOMOTE€HHBIX M TETepOTeHHbIX peakuusax. [loHsTHE 0 XHMHYECKOM
paBHOBecuU. DakTOpbl, BIMSIONIME HA CKOPOCTh XHMHYECKOW peakuuu
U TIOJIO’KEHHE XUMUYECKOT0 PaBHOBECHS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIMHM, d3JEKTPOHHBIA  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTENBHON peakuuu. CoCTaBI€HUE YypaBHEHUMU
OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIHUM C HMCHOJIB30BAHUEM METOJa
JIEKTPOHHOT O OajaHca

1.6

Teopus BJIEKTPOJIUTUUECKON JIUCCOLMALUH. DIIEKTPOJIUTHI
Y HEANEKTPOIuThl. KaTHOHBI, aHHOHBI. MEXaHU3M JUCCOLIMAIUM BEIIECTB C
Pa3IMYHBIMU BUAaMU XUMHUYECKOM CBs3U. CTeneHs guccounanuu. CUIIbHbIC
U cia0blie JICKTPOJUTHI. Peakiuu MoHHOTO oOMeHa. Y CIOBUS MPOTEKAHUS
peakIuii MOHHOTO OOMEHa, TOJIHBIE U COKpAIlleHHbIE WOHHBIE YPaBHEHHS
peakiuii. CBOMCTBA KUCIIOT, OCHOBAaHHUH U COJICH B CBETE MPEICTABICHUN 00
AJEKTPOJUTHYECKON aucconuranuu. KadecTBEeHHbIE peakllMd Ha HOHBI.
[TonsTHe 0 TUapPOIU3E COJIEr

1.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJIEHUE ¢ MOJIEISIMU KPUCTALTHYECKUX
pEIIeTOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (Tpaduta
W anMmasa), CJOXHBIX BEIIECTB (XJIOpUJa HATpHs); MCCIeI0BaHUE
3aBUCUMOCTH CKOPOCTH XHMHYECKON PEaKIMU OT BO3JCHCTBUS Pa3TUIHBIX
(bakTOpOB; HCCIEIOBaHHE DJESKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOLMAllMM  KUCJIOT, I1Iejaod4edl u  cosieii  (BO3MOXKHO
VICIIOJIb30BaHUE BUJICOMATEPHAIIOB); MIPOBEICHUE OIIBITOB,
WUTFOCTPUPYIOIIUX TMPHU3HAKKH TPOTCKAHWS pPEaKIWii HOHHOTO OOMeHa
(oOpa3oBaHHME oOcajKa, BBIJICICHHE Ta3a, OOpa30BaHHUE BOJbI); OIIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
(ropeHue,  peakIud  Pa3IOKEHHUS, COCIMHCHHS);  pacrlo3HAaBaHHUE
HEOPraHMYECKUX BEIICCTB C MOMOINBIO KaUYeCTBEHHBIX PEaKIMii Ha HOHBI;
pelieHre SKCIIEPUMEHTAIBHBIX 3a71a4

Hemeramnsl u ux COCIMHCHUA

2.1

OOmrast xapakTepucThka TaloreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHwe U (Pu3nUecKue CBOICTBa
MPOCTBIX BEUIECTB — raJIOTEHOB. XMMHUUECKUE CBOMCTBA Ha MpUMEpeE XJopa
(B3auMOJIeCTBUE C METAJIJIAMH, HEMETAJIJIAMH, IIEJI0YaMHU ). XJIOPOBOJAOPOI.
ConsiHasi KUCIIOTa, XUMHUYECKHUE CBOMCTBa, MOJy4YE€HHE, NPUMEHEHUE.
JlelicTBHE XJIOpa W XJIOPOBOJAOPOJA HA OPraHu3M 4YejoBeka. Baxnenmwne
XJIOPUJBI U UX HAXOXKJACHUE B MPUPOJIC
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2.2

O6mas xapakrepucTika 3eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble CTeneHH OKHucieHus. CTpoeHue u (Pu3nUEeCcKHe
CBOICTBAa TMPOCTBIX BEIIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPOIHBIE
MOIU(UKALMUKA KUCIOpOAAa U Ccepbl. XHUMHUYECKHE CBOHCTBAa CEPBHI.
CepoBoniopos, cTpoeHue, (puznyeckue U XMMUUYecKHe cBoicTBa. OKCHIbI
cepbl KaKk TMpEeACTaBUTENM KHUCIOTHBIX OKcHUIoB. CepHas KHUCIOTa,
du3znueckre U XMMHUUYECKUE CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kiacca
KUCIIOT U crnenuduyeckue). XUMHUUECKUE PEAKIUHU, JIeKalue B OCHOBE
IPOMBIIIEHHOTO Crocoba MONy4eHUs CepHOM KHUCIOThl. [IprumeHeHue.
Conu cepHOW KHUCJIOTHI, KAaueCTBEHHAs peakluus Ha Cylb(ar-HoH.
Haxosxnenue cepbl U ee coefMHEHUH B pUpoie. XUMUYECKOE 3arps3HEHUE
OKpYXalollel cpe/ibl COeTMHEHUSIMU Cephl (KUCTIOTHBIE T0K/IH, 3arpsi3HEHNE
BO3JlyXa ¥ BOJAOEMOB), CIIOCOOBI €0 MPEA0TBPAIICHUS

2.3

O6mas xapaxktepuctuka 3aeMeHTOB VA-Tpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHUS. A30T, pacnpocTpaHEHUeE
B Ipupoje, (u3NyYecKue M XUMHUYecKue cBoicTBa. Kpyrosopor aszora B
npupoje. AMMHaK, ero Gu3NYecKnue U XMMHUYECKHE CBOMCTBA, MOJIyYeHHE U
npuMeHeHue. Conu aMMOHMS, UX (U3NYECKHME U XUMUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha HOHbl aMMOHMSI. A30THasi KUCIIOTa,
ee TMojdydyeHue, (U3NYeCKue U XUMHUYECKHe CBOMCTBa (00IIue Kak
OpeCTaBUTENs Kjlacca KHUCIOT U crenuduyeckue). lcmosb3oBaHue
HUTPAaTOB U COJIEM aMMOHHSA B KauyeCTBE MUHEPAIbHBIX yIOOpEHUII.
XuUMHUYECKOe 3arpsi3HEHUE OKpY’KAIoLIeHl cpenbl COEIMHEHUSIMHU a30Ta
(KMCIIOTHBIE J10%K]IU, 3aTPsI3HEHNE BO3/yXa, TIOUYBHI U BOJOEMOB)

2.4

®dochop, amwrorpornHple  Momubukanuu  Gocdopa,  GUBUIECKHE
u xummudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopHas kuciora,
dusnueckre ©W XUMUYECKHE CBOWCTBA, TmoxydeHue. lVcmonb3oBaHue
docdaToB B KaueCcTBE MUHEPAIBHBIX yI0OpEHUN

2.5

O6mas xapakrepucTtrka meMeHToB |VA-rpynmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTIEpOoJd, auIOTPOIHBIE
Moau(UKalUU, pacpoCTpaHEHWE B MPHUPOAE, (PU3NIeCKne U XUMUUIECKUE
cBoiictBa. Ajcopbuusa. KpyroBopor yriaepoma B npupoge. OKCUIbI
yriaepona, ux (U3NYECKHUe U XUMHYECKUE CBOICTBA, NEHUCTBHE Ha >KUBBIE
OpraHu3Mbl, TOJyYEeHUE U MPUMEHEHHE. OKOJOTMYECKHE MPOOJIEMBI,
CBsI3aHHbIE ¢ oKcuaoMm yriaepona (1V); rumore3a rino0aabHOrO MOTETUICHUS
KJIUMaTa; TNapHUKOBBIM 3¢ @dekt. VYronbHas KUCIOTa M €€ COJIM, WX
dbu3nyeckue MU XUMUYECKHUE CBOMCTBa, TOJYYEeHHUE U MPUMEHEHHE.
KauecTBeHnHast peakuus Ha kapOoHaT-uoHbI. Mcmonb3oBaHue KapOOHATOB
B OBITY, MEIMIIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO3SIHCTBE
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2.6

[lepBoHauanbHbBIE MOHITHUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3THICH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHas
kuciora). Mx coctaB u xumuyeckoe ctpoeHue. [lonarre o OMOIOTHYECKU
BaKHBIX BEIIECTBAX: JKUpax, OelikaxX, yIrieBoJlaXx — U UX POJIM B JKU3HU
yesoBeka. MaTrepuanbHOE €JUHCTBO OPraHUYECKUX W HEOPraHUYECKUX
COCTUHCHUN

2.7

KpemHunii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, MOJy4YECHHE
u npuMeHenune. CoenuHeHNs KpeMHHs B mipupoae. OOImiue npeacTaBicHus
00 oxcune kpemuus (V) u kpemuueBoit kuciore. CHUIUKATBI, UX
UCTIOJb30BaHNEe B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH. BakHeime
CTpPOUTENbHBIE  MaTepualbl: KepaMHKa, CTEeKJIO, LEMEHT, OeTOoH,
xene300eroH. [IpoOreMbl 0Ge30MacHOTO HCMOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B TIOBCETHEBHOM JKU3HU

2.8

XUMHUYECKUN SKCIIEPUMEHT: U3y4eHUE 00pa3lloB HEOPTraHUYECKUX BEIIECTB,
CBOWMCTB COJITHOM KHCJIOTBI; TIPOBEJICHUE KAUYE€CTBEHHBIX PEaKIUi
Ha XJIOPHWI-UOHBI W HAOJIOJCHUE NPU3HAKOB HMX IPOTEKAHHS; OIBITHI,
oTpakammiue (Qu3nueckue M XUMHYECKHE CBOWCTBA TaJOT€HOB M UX
COEMHEHNH (BO3MOYXKHO HCIOJb30BaHUE BUAEOMATEPHAIIOB); 03HAKOMJICHUE
¢ oOpa3iamMu XJIOpUI0B (raTOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu cephbl U
€€ COeQUHEHUSIMU (BO3MOXXHO HCIOJIb30BAHHE  BHJIEOMATEPHAIIOB);
HaOJfOIeHHe  mpollecca  OOyrJIMBaHUSL — caxapa  1oJa  JeHCTBUEM
KOHICHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIeHHON CEPHOM KHUCJIOTHI, MPOBEACHHUE KAYCCTBEHHOW peaKIuu Ha
cynb(dar-uoH W HaONIOJCHUE MPHU3HAKA €€ MPOTEKaHHs; O3HAKOMIICHHE C
bu3uYeCKUMH CBOMCTBaMH a3oTa, hocdopa M X coenMHEHUN (BO3MOXKHO
UCITOJIb30BaHUE BHUEOMATEpHaIoB), oOpaslamMu a30THBIX M (OChHOPHBIX
yIoOpeHuii; MmoydeHne, coonupanue, pacrlo3HaBaHUe U U3YYCHHE CBOWCTB
aMMHaka; IpoBe/IeHNEe KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U docdat-
MOH ¥ U3Yy4YEHUE TMPU3HAKOB MX MPOTEKAHUS, B3aUMOJECHCTBUE
KOHLEHTPUPOBAHHOW  a30THOM  KHCJIOTBI €  MeIbl0  (BO3MOXHO
UCIIOJIb30BAHUE BUAEOMATEPHUAJIOB); U3YUEHUE MOJENEH KPUCTAIMUYECKUX
pemieTok anmasa, rpadwura, GdymepeHa; O3HAKOMIICHHE C TIPOIECCOM
afgcopOLMK  pPAaCTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YTJIEM U
YCTPOWCTBOM MPOTUBOra3a; MOJy4yeHUe, coOHupaHHe, paclo3HaBaHUE H
W3YUYECHHUE CBOMCTB YIVIEKMCIIOrO ra3a; MPOBEICHUE KAaUECTBEHHBIX PEaKIUn
Ha KapOOHAT- M CUJIMKAT-UOHBI U W3yYECHHUE MNPU3HAKOB UX MPOTEKAHUS;
O3HAKOMJICHUE C TMPOAYKUHMEH CUIMKATHOW MNPOMBILUICHHOCTH;, PELICHUE
AKCHEPUMEHTAIBHBIX 3aJa4 1o TeMe «Baxuelnine HEMeTalbl U HX
COEIUHEHHUSI»

MeTaibsl U uX COCANHCHUA
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3.1

OO61ast xapakTepUCTHKAa XUMHYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX nojioxeHus B Ilepuonnueckoi cucTteMe XMMHUYECKUX dyieMeHToB JI.1.
MenneneeBa u crpoenus aroMoB. CTpoeHue MeTaoB. Merammueckas
CBA3b M METAJUINYECKass KPUCTAJUIMYECKAS] pElIeTKA. DJIEKTPOXUMHYECKUN
pAL HAPSHKEHUN METaJIOB

3.2

duznueckue M XUMHYECKHE CBOMCTBAa MeTauioB. OOIIHE CIOCOOBI
NOJTYYCHUS METALIOB. [IOHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CITOCOOBI
3aIUThI UX OT Koppo3uu. CIuiaBel (CTab, YyTryH, TIOPATIOMAHANR, OpOH3a) U
UX MMPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH

3.3

[IlesouHble MeTaAIIBL: TTO0XKEHUE B [leproinueckon cucTeMe XUMUYECKUX
anementoB .M. MenzaeneeBa; CTpOE€HHME HX aTOMOB; HAaXOXKJICHHUE B
npupoje. dusnueckne U XUMUYECKHE CBOWCTBA (Ha MpUMEpe HATpuUs U
Kayusi). OKCUZIbl U TUAPOKCHUIBI HATPUA U Kanusl. [IpuMeHeHue 1menoyHbIxX
METAJIJIOB U UX COCTUHCHUM

3.4

[IlenroyHO3eMENbHBIE ~ METAJJIBI MarHui W KajJbIMi: TOJOXEHHE
B Ilepunoguueckoit cucreme xumuueckux snemeHToB [[.MI. Menneneena;
CTPOEHUE UX aTOMOB; HaXOXJEHHUE B Mpupojie. PU3nueckrue U XUMUYECKHe
CBOMCTBAa MarHus M Kaiblius. BakHelmme coeMHEHMs KaibIUsa (OKCHI,
TUAPOKCHU], COJIN). KeCTKOCTh BOABI U CIIOCOOBI €€ YCTpaHSHUS

3.5

AnoMuHui: ToNokeHue B llepuoamueckoil cuCTEME XMMHUUYECKHX
snementoB J[.M. MenzaeneeBa; CTpoeHHE aToMa; HaXOXICHUE B IPHUPOJIE.
dusnyecKkue ¥ XMMHUYECKUE CBOMCTBA amOMUHUA. AM(OTEpHBIE CBOMCTBA
OKCHJIa ¥ THIAPOKCHUIA aTFOMUHUS

3.6

Keneso: monoxenue B llepruoanyeckor CUCTEME XMMHYECKHUX BJIEMEHTOB
JI.. MenaeneeBa; CTpoeHME aTOMa; HAaXOXKJI€HUE B npupoae. Pusnyeckue
U XMMHUYECKUE CBOMCTBA xkeie3a. OKCHIbI, THAPOKCHU LI U coiu xene3a (1)
u xene3a (1), ux cocras, cBolcTBa U NOJIyYEHUE

3.7

XUMUYECKUNA OSKCIEPUMEHT: O3HAKOMJICHHE ¢ oOpaslaMu METaIoB U
CIUIaBOB, MX (PU3MUECCKUMHU CBONCTBAMH; M3YyYCHHE PE3YIHTATOB KOPPO3HUH
METaJJIOB (BO3MOKHO MCIOJIB30BAHHE BUJICOMATEPUANIOB), OCOOCHHOCTEH
B3aMMOJICMCTBUSL OKCHAA KaJbIlMd M HATpusi C BOJOH (BO3MOKHO
HCIIOJIb30BAaHUE BUACOMATEPUAIIOB); UCCIIEAOBAHUE CBOMCTB KECTKOW BOJIbI;
mpolecca TOPEHHMS JKelle3a B KHUCIopoje (BO3MOXXHO HCIOJb30BaHUE
BHUJICOMATEpPHAJIOB); IMPU3HAKOB MPOTEKAHUS Kaue€CTBEHHBIX PEaKIMi Ha
HOHBI (MarHus, KaJIbIus, aTloMuHusI, IHHKa, xKene3a (1) u xxenesa (1), meau
(I); HabmroeHNe W ONMCAHKUE MPOLIECCOB OKPAIIMBAHMS IIAMECHH HOHAMHU

HaTpusda, Kalud HW = KaJlbIusd (BOSMO)KHO HCIIOJIBb30BaHHC
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BUJIEOMAaTEepUaioB); UcCcieAoBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHU]IA
AJIOMHUHUS U TUAPOKCUIA LIMHKA; PEIICHUE DKCIIEPUMEHTAIbHBIX 3a1a4 I10
TeMe «BaxkHennime MeTamibl U UX COSeIMHEHU

XUMUs U OKpy>Karolias cpeaa

4.1

Hogeie MmaTepuainsl u TexHonoruu. BemecTBa 1 MaTepralibl B IOBCEAHEBHOM
YKU3HU YeJI0BeKa. XUMHUS U 310pOBbE. be30macHOe UCIOIb30BAHUE BELLIECTB
U XUMUYECKHUX peakiuii B ObITy. [lepBas moMoIib npu XUMUYECKUX OKOTax
Y OTPABJIEHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOW T'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
okpyxaromieii cpeasl [IJIK. Ponb XuUMHUM B pEIIEHUM 3SKOJIOTHYECKUX
npoOneM. [IpupogHbie HCTOYHUKH YTIIEBOIOPOJIOB (YroJib, TIPUPOIHBIN a3,
He(DTh), MPOAYKTHI KX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMHUYECKUNA JKCIICPUMEHT: HM3Y4YCHHE O0paslloB MarepuajioB (CTEKIIO,
CILJIaBbl METAJIJIOB, MOJIUMEPHBIE MAaTEPUAITBI)
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7.IEPEYEHb (KOAN®UKATOP) TPOBEPSIEMBIX TPEFOBAHUM
K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHON
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

N DJIEMEHTOB COJAEPKAHUS 11O XUMHNHN

JUis IpOBEEHUS] OCHOBHOI'O TOCYIapCTBEHHOI'O K3aMeHa o XxuMuu (panee — OI'D
0 XUMHUHU) HUCIOJNb3YyeTCs MepeyeHb (KoaudukaTop) mnpoBepsieMbIX TpeOOBaHUN
K pe3yJbTaTaM OCBOCHMsS OCHOBHOM 00Opa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOIIETO
00pa30BaHUs U AIEMEHTOB COACPKAHMSL.

IIposepsiembie Ha OI'D mo xumum TpeOGOBAHUA K Pe3yJIbTATAM OCBOCHMSI
OCHOBHOI 00pa30BaTeJIbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 6a30BOro
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOTO 00111er0 00pazoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O II03HABAaE€MOCTH SIBJICHUM npupoabl, IIOHHMMAHUC 00BEKTHBHOM
3HAYUMOCTH OCHOB XHMHUYECKOM HAaYKHN KaK obnacTu COBPCMCHHOTI'O
CCTCCTBO3HAHMUA, KOMIIOHCHTA 06IHCfI KYJbTYPBI H HpaKTI/I‘IGCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPCMCHHOI'O O6I_IIGCTBa;
IMOHNMAaHHUC MCCTAa XUMHUHU CPCOU APYIUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX ITO3HAHMA, B TOM YHUCJIC 3KCIICPUMCHTAJIBHBIX U
TCOPCTHUCCKHUX MCTOJaX HCCICAOBAHHA BCIICCTB W HN3YUYCHHA
XUMHYCCKNX peaKHHﬁ; YMCHHUC HCII0JIB30BAaTh MOACIIN
JJIA 00BSICHEHHS CTPOCHHA aTOMOB U MOJICKYII

1.3

0 chepax npodeccuoHaNbHON ACATEILHOCTH, CBSI3aHHBIX C XHMHCH
¥ COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JTOCTIIKECHHUSIX
XHUMHAYECKON HAYKH, YTO ITO3BOJIMT OOYYaIONIMMCS pPacCMaTpHBATh
XUMHIO Kak cpepy cBoelt Oyaymien mpodeccroHaabHOM NesaTeIbHOCTH
U cllejaTh OCO3HAHHBIM BBHIOOP XMMHH KaK MPOQPWIBHOTO MpeaMeTa
IIPH TepeXo/ie Ha YPOBEHBb CPETHETO O0IIeT0 00pa30BaHus

Brnanenne cucremMol XMMHYECKUMX 3HAHUM U YMEHHUE NPHUMEHSTH
CHUCTEMY XMMHUUYECKHUX 3HAHHUH, KOTOPasl BKJIKOYAET:

2.1

BOKHEUIIINE XMMHYECKHE TMOHATHUS: XUMHUYECKHI DSJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIOXHOE BEIIECTBO, OJTHOPOJIHAS U
HEOJHOPOAHAs CMECh, OTHOCUTEIbHBIE ATOMHAs M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN
00beM, OKCHUJ, KHUCIOTa, OCHOBaHUE, COJIb (CpEeAHsisA), XUMUYECKas
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peakuys, peakuu COEAUHEHMs, PEAKUUU pa3JIOKECHUS, PEaKIUu
3aMEIEeHHs], peakluu OOMEHa, TEIUIOBOM 3(P(eKT peakuuu, 3K30-
U SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBAs 10JIsl XUMHUYECKOTO
3JIEMEHTA B COEAMHEHUH, MACCOBAsl 1011 U MPOIIEHTHAs! KOHLIEHTpalus
BEIIECTBA B pACTBOpPE, SAAPO aTOMa, OJEKTPOHHBIM CJIOW aroMma,
aTOMHasi OpOUTAJIb, paANYC aTOMa, BaJIE€HTHOCTh, CTENIEHb OKUCIICHHUS,
XUMHYECKast CBSI3b, 3NEKTPOOTPULIATENILHOCTD, noJisipHas
U HEMoJIApHAs KOBAJICHTHAsl CBSA3b, MOHHAS CBS3b, METaJUIMYECKas
CBSI3b, KPUCTAJUIMYECKAs pelIeTKa (aTOMHas, MOHHAs!, MeTaJJIM4ecKas,
MOJIEKYJISipHasi), UOH, KaTUOH, aHMOH, DJIEKTPOJMUT U HEIIEKTPOJIUT,
ANEKTPOIUTHYECKAss JMCCOLMALMA, pPEeaKUd HMOHHOTO OOMeHa,
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHbBIE peaxuuu, OKHUCIIUTETh U
BOCCTAHOBHTEIIb, OKHCIEHHUE M BOCCTAaHOBJIEHUE, JJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE peaklluu,
CKOpOCTh XUMMUYECKOW peakuuu, karanuszarop, IIJIK, kopposus
METaJIJIOB, CIUIABBI

2.2

OCHOBOIIOJIAraloIIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHUS MACCHhlI,
nepuoanyeckni 3akoH JI.MI. Menneneea, 3aKOH TOCTOSHCTBA
coCTaBa, 3aKOH ABOTaAPO

2.3

TCOPHUH XUMHU: ATOMHO-MOJICKYJIIpHAaA TCOpU:, TCOpUA
BJIeKTpOHPITI/I‘{eCKOﬁ JucCconuanmn

Brnanenne ocHoOBaMHM XUMHYECKOM TPAMOTHOCTH, BKIIFOUAKOIICH:

3.1

yYMEHHUE MPAaBUIIHLHO MCIIOIH30BaTh N3YUCHHBIC BENIECTBA U MaTEPHAJIbI
(B TOM 4HCIle MUHEpaJIbHBIC YHAOOPEHHs, METAUIl W CIUIaBHI,
NPOAYKTHl TIEpepabOTKU TPUPOAHBIX HCTOYHHKOB YTIICBOJOPOJIOB
(yrnsa, mpupoaHoro rasa, HeTH) B OBITY, CEIBCKOM XO3SIIICTBE, HA
IIPOM3BOJICTBE Y MOHUMAHWE 3HAYEHUS JKUPOB, OCIIKOB, YTIEBOIOB /IS
OpraHu3Ma 4YeJIOBEKa; YMEHHE MPOTHO3MPOBATH BIHMSHUE BEIIECTB U
XAMHYECKUX TPOIIECCOB Ha OpPraHU3M 4YeJIOBEKAa M OKPYKAIOIIYIO

IPUPOJHYIO CpEy

3.2

YMEHHE WHTETPUPOBATH XMMHUYECKUE 3HAHUS CO 3HAHUSAMH JIPYTHX
y4eOHBIX TIPEIMETOB

3.3

HAJIMYWE OMbITa PaboOThl C Pa3IWYHBIMA MCTOYHUKAMU WH(POpPMAIIUN
no XUMHUHM (Hay4yHass W HAy4YHO-TIOMYJIApHASl JIUTEpaTypa, CIOBapH,
CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTHUBHO OLICHUBATb I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
IMpCBpaAICHUAX u MMPaKTHYICCKOM INPUMCHCHHUHN n YMCHHUC
HCIIOJIB30BAaTh €€ AJIA PCIICHUA yqe6HO-HO3HaBaTeHBHBIX 3agad

83




Brnanenue ocHOBaMU IOHATUHHOIO ammapara U CUMBOJHAYECKOIO
A3bIKa XMMUHU JJI COCTaBJICHHUS (OpPMYJ HEOPraHUYECKUX BEIIECTB,
YPaBHEHUM  XUMHUYECKUX  PEAKLIMUH; OCHOBAMU  XUMHYECKOU
HomeHknatypsl (IUPAC u TpuBHaibHON)

) YMeHne oOBSCHATH CBSA3b MOJOXKEHUS 3JeMeHTa B llepmonnueckoi
CUCTEME€ C YHCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsja sjapa, oOIIee YucCio
AJIEKTPOHOB), pacHpeAeieHUEM SJIEKTPOHOB MO DJHEPreTUUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATHSI U KaJIbITHI

6 [IpencraBieHue o NEpPUOIUYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHUX
AJIEMEHTOB (paJnyCc aTtoMa, 3JIEKTPOOTPHUILIATEIBHOCTh), MPOCTHIX U
CJIOKHBIX BEIIECTB OT TMOJOXeHUs: saeMeHToB B Ilepuoanueckoii
cucreMe (B MaJIbIX MTepHOAaX U IJIaBHBIX MOATPYIIAxX) U 2JICKTPOHHOTO
CTPOCHHS aToMa

7 YMenue kiaccuuImpoBaTh:

7.1 XUMUYECKHUE DIIEMEHTBI

7.2 HEOpPraHUYECKUE BEIECTBA

7.3 XUMHYECKUE PEAKIIH

8 YMeHue onpenensrh:

8.1 BaJICHTHOCTb U CTENECHb OKUCICHUS XMUMHYECKUX DIIEMEHTOB, 3apsij
MOHA

8.2 BUJI XHUMHYECKOW CBS3M W TUN KPHUCTAUIMUECKOH CTPYKTYpHI
B COCIMHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHU )

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHune xapakrepu3oBaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA:

9.1 MPOCTHIX BEMIECTB (KHUCIOPOA, O30H, BOAOPOJ, Tpadwur, anmas,
KpemMHui, azor, docdop, cepa, XJIOp, HATPUM, KaJaud, MarHui,
KaJIBITU M, ATFOMUHUM, JKEJIe30)

9.2 CIIOHBIX BEIIEeCTB, B TOM YHCJI€ WX BOJHBIX DPAacTBOPOB (BOja,

aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIABI W THAPOKCHIBI
metauioB | — A rpynm, amomunus, memu (1), munHka, >xenesa
(1w 1), okcunsr yrirepona (11 u 1V), kpemuus (1V), azora u dpochopa
(11 u V), cepor (IV u VI), cepaucras, cepHas, a30THCTas, a30THas,
dbocdopHasi, yrojapHas, KpeMHUEBAsI KUCIIOTA U UX COJIN)
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9.3

OPOrHO3UPOBATH M XapakTEpU30BaTh  CBOWCTBA  BEIIECTB
B 3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHUE BEILECTB B
3aBUCUMOCTH OT MX CBOWCTB, BO3MOXHOCTb IMPOTEKAHUS XUMHYECKUX
NPEBPALLEHUHN B Pa3IMYHbIX YCIOBUSIX

10 YMeHre COCTAaBISTh MOJIEKYJISIPHBIE U MOHHBIC YPABHCHHSI PEaKITH,
B TOM YHCJIC:

10.1 peakuuii HOHHOro 0OMeHa

10.2 OKHCJIUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIUN

10.3 WUTIOCTPUPYIOIINX ~XHMHYECKHE CBOWCTBA M3YUYEHHBIX KJIACCOB
(TpyIIT) HEOPTraHUYECKUX BEIICCTB

10.4 IIOJITBEPKTAIOIITUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMH

11 YMeHre BBIUUCIATH (IIPOBOJIUTH PACUETHI):

111 OTHOCHUTEJIbHYI0 MOJIEKYJSIDHYIO M MOJSIPHYIO MAacChl BELIECTB,
MaCCOBYIO JOJTF0 XUMHUYECKOTO 3JIEMEHTA B COSTMHCHUHN

11.2 MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM razoB

114 [0 YpPaBHEHUSAM XUMHUYECKUX PEaKIUid M HAXOIUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB UM MPOIYKTOB PEAKIIUU

12 Bnanenwne (3HaHUE OCHOB):

12.1 OCHOBHBIMH  METOJaMH  HAY4YHOTO TIO3HaHUA  (HAOJIOJICHHE,
U3MEpEeHne, SKCIIEPUMEHT, MOICIMPOBAHKE) TIPU U3YyUEHUH BEIIECTB U
XUMHUYECKUX SBICHHH; yMeHuHe chopMyaupoBaTh MpoodiieMy U
MPEJIOKUTD MTYTH €€ PerIeHUs

12.2 Oe3omacHOll pabOThl C XMMHYECKUMHU  BEIIECTBAMH, XUMHUYECKOH
NOCY0 1 1a00paTOPHBIM 000PYAOBAHHEM

12.3 paBWIaMH O€30TIaCHOTO OOPAIIEHUS C BEIECTBAMHE, UCIIOJIH3yEMBbIMH
B MTOBCETHEBHOM KU3HU, MPABUIIAMU TTOBEJICHUS B IIEJISIX COSPEIKCHUS
3710pOBbSl M OKPYXKAIOIIEH MNPUPOAHOM CpeAbl; IMOHHMAaHUE Bpeaa
(omacHOCTH) BO3JIEUCTBHSI HA >XUBBIE OPTaHU3MBI OMPEIEICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS M TPEIOTBPAIICHHS] UX BPEIHOTO
BO3JICUCTBHS

13 Hanvane mpakTUYeCKUX HABBIKOB TUIAHUPOBAHUS M OCYIICCTBICHUS

CICAYIOMNX XUMHYCCKUX SKCIICPUMCHTOB!
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13.1

U3y4YEeHHE U ONUCaHUE (PU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHUE
¢  (Qu3nyecKUMM W  XUMHYECKHMMH  SIBJICHHUSIMH;  OIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS XUMHYECKUX PEaKLIU

13.2

M3y4EeHHUE CIIOCOO0B pa3lieIeH s CMece

13.3

MOJIYYEHHUE KUCIOPOIa U U3YYEHHUE ETO CBOKCTB; MOJIYYEHUE BOJIOPOA
Y U3YYECHHUE €r0 CBOWCTB; IOJYYECHUE YTIJIEKUCIIOrO ra3a U U3y4yeHue
€ro CBOMCTB; MOJIyYCHUE AMMHUAKa U U3y4YEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEIAEICHHOW MAacCOBOM  J0JeH
PacTBOPEHHOI'O BEIECTBA

13.5

MIPUMEHEHHE WHJIUKAaTOPOB (Jrakmyca, METHJIOpaHkKa
u (deHondranenHa) s ONpeesieHus] XapakTepa cpellbl B pacTBOpax
KHUCJIOT U IIEJI0YEN

13.6

UCCJIEJIOBAHNE W OINHUCAaHHUE CBOWCTB HEOPTraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB; M3yUYCHHUE B3aUMOJICHCTBUS KUCIIOT C METaJlIaMH,
OKCHUJIaMH  METAJJIOB,  pPAaCTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBAHUSAMH, COJIIMH; TIOJy4YE€HHE HEpPaCTBOPUMBIX OCHOBAHUI;
BBLITECHEHHE OJIHOTO MeTajula JpPYrdM W3  pacTBOpa  COJIH;
ucciaeoBanue amM@OTEPHBIX CBOWCTB THIPOKCHUIOB AIIOMUHHS U
[IMHKA

13.7

pellIeHrE YKCIIEPUMEHTAIbHBIX 3a/1a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHNYECKUX COCJIMHCHUMN»; «INEKTPOTUTUYECKAS
Iucconmanusy; «BaxHelmme HeEMETaIbl M HUX COCIMHEHHUSY,
«BaxHenmue MeTaJuIbl U UX COSITMHEHUS

13.8

XUMHYECKUE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIONIME  MPU3HAKU
NPOTEKAHMs pPEaKIHii MOHHOTO OOMEHa; Ka4eCTBEHHBIC PEaKIMy Ha
NPUCYTCTBYIONME B BOJHBIX PAacTBOpax HMOHBI: XJOpHUI-, OpomMuj-,
wonun-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIHKAT-aHUOHBHI,
TUPOKCU-MOHBI, KATUOHBI AMMOHMSI, MarHUs, KaJbIIHs, ATFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), uuHKa

14

YMmeunue:

141

NPENCTaBIATh PE3YNbTaThl JKCIIEpUMEHTa B (OpME BBIBOJIOB,
JI0KA3aTeNIbCTB, TPahUKOB W TAOMUI] W BBISIBISATH SMIUPUICCKUC
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXKAY PeaibHO HaOMI0AaEMbIMU XUMUUYECKUMU
SIBJICHUSIMU U TIPOLECCAMU, TPOUCXOSAIIMMHA B MAaKpO- U MUKPOMUDE,
OOBSICHSIT IPUYUHBI MHOTOOOpPAa3us BEIIECTB
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HepequL JIEMEHTOB COACPKaHUA, IPOBEPHAEMBIX HA OCHOBHOM IoCyIapCTBC€HHOM
IK3aMEHCE 110 XUMHHU

Kon [IpoBepsieMblii 2JIEMEHT COACPKAHUSA
1 [lepBoHauanbHbIE XUMUYECKUE TTOHSATHUS
1.1 UucTteie BemecTBa U cMecu. CiocoObl pa3iesieHust cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JI€MEHTbl. CUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClI0XKHbIE BEIIECTBA.
1.3 Xumuueckass (opmysa. BaleHTHOCTP aTOMOB XMMUUYECKUX DJIEMEHTOB.
CreneHb OKUCIICHUA
1.4 3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTEeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBast 1011 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUU
1.5 KomuuectBo BemecTBa. Mosib. MossspHast macca. MonsipHbIif 00BeM ra3oB.
B3anMocBs3b KOIMYECTBA, MAaCChl M YHUCIIa CTPYKTYPHBIX €JUHULL BEIIECTBA
1.6 Pu3nUecKre U XUMUYECKHE SIBJICHUSA. XUMUYECKAs pEaKLUs U €€ IPU3HAKU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUECKUE YPABHEHUS
2 [lepuoanueckuii 3akoH u Ileproanueckas cucreMa XUMHUYECKUX SJIEMEHTOB
J.. Menneneea. CTpoeHUE aTOMOB
2.1 [Iepuonnueckuit 3akoH. [leproanueckas cucreMa XMMUYECKUX IJIEMEHTOB
.. Menaeneea. [lepuoasl u rpynmnbl. @PU3NUECKUN CMBICT TOPSAIKOBOTO
HOMEpa, HOMEPOB MEPHUO/IA U FPYIIIIHI AIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tonbl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX O00O0JIOYEK aTOMOB TEPBBIX 20 XUMUYECKHX DIEMEHTOB
[Tepuonnueckou cucremsl /.M. Menneneesa
2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX
Tpex NIEPUOJOB, KaJIus, KaJIbLIUS (panuyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
UX COCAMHEHUHW B COOTBETCTBUM C IIOJIOKECHUEM DJIIEMEHTOB B
[Iepuonnueckon CUCTEME U CTPOEHUEM UX aTOMOB
3 CrpocHue BemecTna
3.1 Xumuueckass cBsi3b. KoBasieHTHast (MOJdsipHAs W HEMOJIsIpHAasi) CBA3b.

DJIEKTPOOTPUIIATEIBHOCTh  XMMHUYECKUX  3JIEMEHTOB. IoHHast  CBs3b.
Mertamnyeckas CBSI3b
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3.2

Tunel KpUCTAUIMUECKUX PEHIETOK (aTOMHas, WOHHAs, METa/IMuecKas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA
XUMHYECKOUN CBI3U

Baxuenmue npeacraBuTenM HEOPraHMYECKUX BemecTB. Hemeraiusl U ux
coeqnHeHnd. MeTajuibl 1 UX COEIMHEHUSA

4.1

Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX COCAUHEHUN: OKCHUJIOB
(coneoOpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC)
U HecoJieoOpa3ylolne; OCHOBaHMM (I1eJI0YM U HEPaCTBOPUMbIE OCHOBAHUS );
KUCTOT (KUCTIOpPOJACOAEpKalME M OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIC); COJIeH (CPEIHUX U KUCITBIX)

4.2

dusnyeckue M XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB:
BOJIOPO/JIa, XJI0pa, KUCIOpoAa, cephbl, a3ota, hochopa, yriaepoaa, KpeMHUs

4.3

Pu3nuecKkrne U XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAIIIIOB: JINTHS,
HaTpUs,  Kaius, MarHusg W KaJblMsl,  QJIOMUHUSA,  JKeJe3a.
DIEKTPOXUMUYECKUI P HANIPSKEHU METAIIIOB

4.4

duznyeckue Hn  XUMHYCCKHC CBOMCTBA BOOOPOOHBIX COGI[I/IHGHI/Iﬁ
HCMCTAJIJIOB: XJIOPOBOAOpOAA, CCPpOBOAOPOAA, aMMHUAKA

4.5

dusnueckre ¥ XUMUYECKHE CBOMCTBA OKCHI0B HeMmeTauioB: cepol (1V, VI),
azora (ll, 1V, V), docdopa (lll, V), yraepoma (ll, 1V), kpemuus (IV).
[TomyueHne OKCUI0B HEMETAIIJIOB

4.6

Xumuueckue cpoiicTBa okcuaoB: MetamwioB |A — A rpynmn, uuaka, meau
(1) u xxene3a (11, 11). [TonyueHne OKCHUIOB METAIIIOB

4.7

XWMHUYECKUE CBOMCTBAa OCHOBaHMH W  aM(OTEPHBIX THIPOKCHJIOB
(Ha TpuMepe THUAPOKCUIIOB aIIOMHUHUS, >XKene3a, IuHKa). IlomydeHue
OCHOBaHU U aM(POTEPHBIX THIPOKCUIIOB

4.8

OO6mue XUMHYECKUE CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOU, hochopHON, KPEMHUEBOH,
yrosibHOU. OcoObIe XUMUUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOU W
a30THOM KUCIOT. [lomyuenne kucior

4.9

OO6mme xXuMUIeCKre CBOMCTBA cpeHnX cosel. [lomyuenue conei

4.10

[Tomy4yenue, coOupanue, pacro3HaBaHHWE BOJIOPOA, KHCIOpOAa, aMMHAaKa,
YTJIEKUCIIOro Ta3a B labopaTopuu

411

[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCIIOT B MPOMBIIIJIEHHOCTH.
OO61urue crnocoObl MOTYyYEHUS] METAIIOB

4.12

I'eneTnueckas cBs3b MCXKOY KilaCCaMH HCOPIraHNYCCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKUE pEaKIUn
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5.1

Knaccudukanuss XuMUYECKHX peakUWid MO pa3auyHbIM IMpU3HAKAM: IO
YUCIYy W COCTaBYy YYACTBYIOIIMX B PEAKIHUHU BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNIEHEN OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB

5.2

TermoBolt 3pPexkT XUMHUUECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHUS.
DK30- ¥ DHAOTEPMHUYECKHE peaKuU. TepMOXUMUYECKHE YPABHEHHUS

5.3

OKHMCIHUTETBHO-BOCCTAHOBUTEIIbHBIE pEeaKIuu. Oxucnurenu
U BoccraHoBHUTenW. [Ipomeccel  OKUCIEHUS U BOCCTAHOBJICHHMS.
DNeKTpOHHBIN OallaHC OKUCITUTEIBHO-BOCCTAHOBUTEIBLHOM peaKInu

5.4

Teopust  aneKTpoJUTHUECKON  aucconuanuu.  KaTHoHBI,  aHUOHBL.
DONEKTPOIUTHl U HEINEKTPoJUThl. CuibHbIE U CJIa0bIe DIEKTPOIUTHIL.
Crenenp qucconualmim

5.5

PeaKIII/II/I MOHHOTr0 0OMeHa. Y CI0BusA IMPOTCKaHUA pCaKIII/Iﬁ HMOHHOI'O O6MCHa,
IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA peaKum”I

XuUMUs U OKpy’Karolas cpeaa

6.1

BGIIIGCTBa H MaTcpualibl B HOBCGHHGBHOﬁ ’KU3HU 4ejioBeka. be3omacHoe
HCIIOJIB30BAaHUEC BCIICCTB U XMMHUYCCKUX peaKIII/Iﬁ B J1a60paT0p1/11/1 u 6BITy.
HepBa;I IMOMOIIb IIPpU XUMHUYCCKHX OXKOT'aX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arpsA3HEHUE OKpyXKawulied cpenbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TTOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPaAICHUS
IIpenenbnas nomyctumasi koHneHtpanusi BemiectB (IIJIK). Ponp xumuwn
B pEUICHUHU SKOJOTHYECKUX MpobOieM. YcuiieHne mapHukoBoro sddexra,
pa3pylIeHue 030HOBOTO CJIOA

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEMHHUS U UX COCTUHEHUN
B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM X03s1iicTBe. [[pumenenue
METAJUIOB W CIUIABOB (CTajb, YYT'yH, MIOPATIOMUHUN, OpoH3a) B OBITY U
IPOMBIIUIEHHOCTH WX coeauHeHui. [loHsTMe o0 KOppo3uu METauioB,
OCHOBHBIE CITIOCOOBI 3AIIUTHI UX OT KOPPO3ZHH

6.4

[TpupoaHbie UICTOYHUKH YTIEBOAOPOJIOB (Yyroyib, MPUPOAHBINA Ta3, HE(PTH),
IPOYKTHI UX TIepepaboTKH (OCH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH

6.5

[TepBoHavayibHBIE OHATHSA 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCTMHEHHUSIX
yriepoja (MeTaH, dTaH, ATUJIEH, alleTUJICH, dTAaHOJI, TJUIIEPUH, YKCyCHas
kuciorta). [ToHsTue o OMONOrHMYECKH BaKHBIX BEIIECTBAX: KUpax, Oenkax,
YTJIEBOJAX — M UX POJIM B )KU3HU YEJIOBEKA

PacuerTsr:

7.1

1o ¢hopMynaM XUMHYECKUX COCTMHEHUM

7.2

Macchl (MacCOBOM) 107U pACTBOPEHHOT'O BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUSAM
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