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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa o XMMHK Ha YpPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTEIbHOM MPOrPaMMbl  OCHOBHOIO  0OmIero oOpa3oBaHUf,
npencraBieHHbix B ®I'OC 00O, a Takxe Ha OCHOBE (penepanbHOM
paboueil mporpaMmbl BOCHIUTaHUS U C YYETOM KOHIIETILIMU MTPENOJaBaHUS
yuyeOHOro mpenMera «XuMHUsS» B 00pa30BaTeNbHBIX OpraHU3aLUsAX
Poccuiickon @enepanumn.

[IporpaMMa 1o XuMUM [Oa€T TPEACTaBICHHE O LENAX, OOIIei
cTpareruu OOy4y€HHUs, BOCIHUTAaHUS M  Pa3BUTUSA  OOyyaroUIMXcs
CpeACTBaMU  Y4eOHOrO IpeaMeTa, YCTaHABIMBAaeT  00sA3aTeIbHOE
IPEIMETHOE COJEp)KaHUE, IPEAyCMaTPUBAET PpaCIpeNeIeHUE €ro Io
KJlaccaM U CTPYKTYypHUPOBAaHHME MO paszfeliaM M TeMaM MpOTrpaMMBbl IO
XUMHH, ONPEEISIeT KOJTUIECTBEHHbIE U KaUECTBECHHbBIE XapaKTEPUCTHKU
COJIEp’KaHus, PEKOMEHIyEMYIO IOCJIEI0BATENbHOCTh U3yUEHUSI XUMUH C
y4€TOM MEXKIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEW  O0O0y4arommxcs,
OTIpe/IeNIsieT BO3MOXXHOCTU TpeaMeTa Uil pealu3alud TpeOOoBaHWM K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOH OOpa3oBaTeNbHOM MpOrpaMMmbl Ha
YPOBHE OCHOBHOIO 00Imero oOpa3oBaHMs, a TakXke TpeOOBaHUM K
pe3ynpraTaM oOydeHHs XMMHUU Ha ypOBHE IENel M3ydeHHUs IpeaMeTra u
OCHOBHBIX BUJIOB Y4€OHO-IT03HABATEIHHON ACSITEIFHOCTH 00YYarOIIerocs
M0 OCBOCHHIO YUEOHOTO COACPKAHMUS.

3HaHWE  XHUMHUU  CIy’)KUT  OCHOBOM  Juid  (OpMHUpOBaHMS
MHUPOBO33pEHUsI O00YYarOUIerocsi, €ro MpeJACTaBICHUH O MaTepUaIbHOM
€IMHCTBE MHpPA, BAXHYI0 pOJb WrpalOT (QopMHUpyeMble XHUMHEH
MPEJICTAaBICHUSI O B3aMMOIIPEBPALLICHUSX HHEPrulM U OO0 DSBOJIIOIUHU
BEIIECTB B INPHUPOJE, O MyTAX PpElIeHUus TII00anbHbIX MHpodsieM
YCTOMYMBOI'O Pa3BUTHsI 4YEJIOBEUYECTBA — CHIPbEBOM, HHEPreTHUECKOM,
IUILEBOM U 9KOJOTHUYECKON O€30IMaCHOCTH, ITPOOIJIEM 3/IpaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaiu3aliil BO3MOXKHOCTEU ISl CaMOpPa3BUTHS H
(GopMUpOBaHUSA KyJIbTYpbl JIMYHOCTH, €€ OOImEeW M (YyHKIUOHAIBHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHpPOBAHUE MBIIUIEHUS U TBOPYECKUX
CIOCOOHOCTEH 00y4arouInxcs, HABBIKOB UX CAMOCTOATEIbHOW y4eOHOM
JESTebHOCTH, JKCHEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHIA,



HEOOXOAMMBIX KaK B MOBCEIHEBHOU XU3HH, TaK U B MPOPECCUOHATBHON
NEATENbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBILIUICHUS, 3aKJIaJbIBACT
OCHOBBI IEJIOCTHOTO B3IJISiJa HA EIUHCTBO MPUPOABI M YEJIOBEKA,
SBJISICTCS OTBETCTBEHHBIM JTalmoM B (OPMUPOBAHMHM €CTECTBEHHO-
HAay4YHOU TPAaMOTHOCTH O0yYarOIINXCS;

CrocoOCTBYeT (OPMUPOBAHHWIO IIEHHOCTHOTO OTHOIICHHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOU
BKJIaJ B 9KOJIOTHYECKOE 00pa3zoBaHue 00ydaronnuxcsl.

JlanHbpie HampaBieHUS B OOYYCHHMHM XUMHU OOECIEYMBAIOTCS
cnenuuKor CoaepKaHusl Y4eOHOTO TIpPEeIMeTa, KOTOPBIA SIBIISCTCS
neJarortuecky aJanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKU XMMHUU Ha
OIIPENICIIEHHOM JTare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00I1ero o0Opa3oBaHUs
OpPUEHTUPOBAH HA OCBOEHHE OOYYAIOMIMMUCS CUCTEMBI MEPBOHAYATBHBIX
MOHSATUA XWUMHH, OCHOB HEOPraHHMYECKOW XHMMHU M HEKOTOPBIX
OTJEJIbHBIX 3HAUMMBIX MOHATHI OPraHUYECKON XUMUHU.

CtpykTypa coaep:kaHusi TporpaMmbl MO0 XUMUU CHOPMUpPOBAHA HA
OCHOBE CHCTEMHOro mnoaxoga K €& wusyueHuro. Coaepxanue
CKJIQJBIBACTCSI M3 CHUCTEMBl MOHATHM O XUMHYECKOM JJIEMEHTE U
BCIIECTBE W CHCTEMBl MOHATUH O XuUMHUYecKoud peakmmu. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI IO MPUHILMIY MOCIEA0BATENBHOTO
pa3BUTHSI 3HAHUN HAa OCHOBE TEOPETHYECKHUX MPEICTABICHUN Pa3HOIrO
YPOBHSIL:

—  aTOMHO-MOJICKYJISIDHOTO  Y4Y€HMsT  KAaK  OCHOBBI  BCErO
€CTECTBO3HAHUS;

— llepuogunueckoro 3akona [[. M. MenpaeneeBa Kak OCHOBHOIO
3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— IpEeJICTaBICHUN 00 ANEKTPOTUTUUECKON TUCCOIMAIIY BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUS pacCMaTPUBAKOTCS HA OCHOBE SMIUPUYECKU
MOJIYYCHHBIX W OCMBICICHHBIX (JAaKTOB, Pa3BHBAIOTCS IOCEIOBATEIHHO
OT OJHOTO YPOBHS K JAPYrOoMy, BBHITIONHSAS (GYHKIUA OOBSCHEHUS W
IPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHSI U BO3MOMXHOCTEH MPAKTHYECKOTO
IPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl MO0 XUMHHU CHOCOOCTBYET (hOPMHUPOBAHUIO
IIPEACTABIICHNUS O XMMUYECKOW COCTABJISIIONIECH HAYYHOU KapTUHBI MUpPa B



JIOTUKE €€ CHUCTEMHOM MPUPOJIbl, HEHHOCTHOTO OTHOLIEHUS K HAYYHOMY
3HAHUIO U METOJIaM IMO3HaHUs B HayKe. M3yuyeHrne XMMUU MPOUCXOJIUT C
NPUBJICUCHUEM 3HAHUW W3 paHEEe M3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knaccb» U «Pu3uka. 7 Kiacey.

[Ipu u3ydyeHnn XUMHUHM TPOUCXOAHUT (HOPMHUPOBAHNE 3HAHWA OCHOB
XUMUYECKOM HayKh Kak oOOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPaKTUYECKON JESITEIbHOCTU YEJIOBEKA U KAaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOWM  KyJbTYphl. 3ajadya ydyeOHOro TMpeaMeTra COCTOUT B
(OpMHUPOBAHUM CUCTEMbl XMMUYECKUX 3HAHUNW — BaKHEHIIMX (DAKTOB,
MOHATUM, 3aKOHOB W TEOPETHYECKHX IOJIOXKEHUM, JOCTYIHBIX
0000IIEHNIT  MHPOBO33PEHYECKOIO  XapakTepa, s3blka HAyKd, B
NpPUOOIICHUN K HayYHBIM METOJaM IMO3HAaHUS MPU U3YyUYEHUHU BEIECTB U
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUU U PA3BUTUU IO3HABATEIBHBIX
YyMEHUH M UX MPUMEHEHUU B Y4eOHO-NO3HABATEILHOM M y4eOHO-
HCCIIEIOBATENIbCKON  JIeATEIbHOCTH, OCBOCHMHM TIPaBHJ 0O€30MacHOro
oOpalieHus ¢ BEIIECTBAMHU B ITOBCEIHEBHOM KU3HU.

[Ipu u3ydyeHUn XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BaYKHOE 3HAYCHUE MPUOOPENU TaKUe LEH, KaK:

— (hopMupoBaHUE UHTEIIEKTYaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUI, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO
pelieHuil, CHoCOOHOM ananTUPOBaThCA K OBICTPO  MEHSIOIIUMCS
YCJIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHUs Ha CUCTEMaTUYEeCKOe MPUOOIIECHUE
oOydJaronMxcsi K CaMOCTOATEIbHON ITO3HABATEIIbHOM JI€ATEIbHOCTH,
HAay4YHBIM METOJIaM TO3HAHUSA, (OPMHUPYIONTUM MOTHBAITUIO U PA3BUTHE
CIIOCOOHOCTEN K XUMHH;

— obecrnieyeHWe yCIOBHM, CHOCOOCTBYIOUIUX MPUOOPETEHUIO
OOy4arolMMUCS ONbITa PAa3HOOOPAa3HOW MEATEIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX  KOMIIETEHIIMI),
UMEIOIIMX  YHUBEPCAIBHOE  3HAYEHUWE JUISl  pa3IM4HbIX  BUJIOB
NEeATEIbHOCTH;

— (¢opmupoBaHue o00Omed (YHKIHMOHATBHON M  €CTECTBEHHO-
HAay4YHOU IPAMOTHOCTH, B TOM YHUCJIE YMEHHI OOBSACHATH M OLICHHBATh
SBJICHHSI OKPYKAIOIIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OIbIT, OJIyYCHHbIE
Opy W3YYEHUU XHMHH, TMPUMEHSATh WX IMpPU PEIIEHUH NpodsiieM B
MOBCEIHEBHOM )KU3HU U TPYAOBOH JEATEIBbHOCTH;

— (opMupoBaHuE y 00YYaIOIIUXCSl TYMAaHUCTUUYECKUX OTHOILIEHUH,
MOHUMAHUSA  IICHHOCTH  XUMHUYECKHX 3HAHUW 11 BBIPAOOTKH



AKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHHUS B OBITY W TPYIOBOM
NEATEeNIbHOCTH B LIENIAX COXPAHEHUS CBOErO 3J0POBbSI U OKPYKaroIleH
IPUPOJTHOM CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIHTAaHUIO  HAa  OCHOBE  YCBOCHUS
00I11€UeTTOBEUECKUX IIEHHOCTEW, TOTOBHOCTM K OCO3HAHHOMY BBIOODPY
po( WISt U HAMPABIEHHOCTH aTbHEHIIIEr0 00yIeHMS.

OO61iee YnCiIo YacoB, OTBEAEHHBIX IS M3YUYEHUS XUMUM Ha YPOBHE
OCHOBHOT'O 00I1Ier0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HeJIel0), B 9 kitacce — 68 4yacoB (2 4aca B HEJICINIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XvMuHM B KH3HHM YEJIOBEKa. XHUMUSA B
cucreMe Hayk. Tema u BemectBa. (PHU3WYECKHE CBOWCTBA BELIECTB.
ArperatHoe cocTosiHUE BellecTB. [IoHsATHE 0 MEeTOJaX TO3HAHKS B XUMHUH.
YucTsle BemecTBa U cMecu. CriocoObl pa3esieHusi CMeceil.

ATOMBI U  MOJIEKYJIbl. XUMHUYECKHE dyeMeHTbl. CHMBOJIBI
XUMUYECKUX 3eMeHTOB. [IpocTeie M clIOKHBIE BeUleCcTBAa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass  Qopmyna. BaleHTHOCTP aTOMOB  XMMHYECKUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS
aToMHast Macca. OTHOCUTENIbHAsI MOJEKYJIsIpHas Macca. MaccoBas 1o
XUMHUYECKOTO JIEMEHTA B COEJUHEHUU.

KomnuectBo BemectBa. Monb. MoisspHass macca. B3auMocBs3b
KOJIMYECTBA, MACChl M YHWCIIA CTPYKTYPHBIX €IMHUIl BemecTtBa. Pacuérsl
o GopMyJIaM XUMHUYECKUX COCTHHCHHM.

OU3NYECKUE U XUMHUYECKUE SBICHUS. XUMHUYECKAS PEaKUHs U €€
NPU3HAKUA. 3aKOH COXPAHEHUs MACChl BEIIECTB. XUMHUUYECKUE YPABHEHUS.
Knaccudukanus XuMHUECKMX peakiuil (COCIUHEHHMs, Pa3IOKEHUS,
3aMeIlIeHUs, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XHMHUYECKOM TOCYyIOH, MpaBwiamMu pabOTHl B
nabopaTopuu U puéMamMu o0paleHus ¢ 1abopaTopHbIM 000pyJOBaHUEM,
U3y4YeHHUE U OMHUCaHWE (PU3NYECKHX CBOMCTB 00pa3llOB HEOPTraHUYECKUX
BEIIECTB, HaOMIOAeHHE (PU3NYeCKuX (IUIaBJICHHE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYNKe, KHUIEHUE M KOHACHCALMSI BOJbBI) H
XUMUYECKUX (FOpEHHE CBEUYH, NPOKAIMBAaHUE MEIHOM IPOBOJIOKH,
B3aMMOJICCTBHE Meja ¢ KUCJIOTOM) sIBIIEHUM, HAOIIOJJEHUE U OMKMCAHUE
NPU3HAKOB MPOTEKAHUs XUMHUYECKUX peakiuil (pasliokeHue caxapa,
B3aMMOJICIICTBIE CEPHON KHUCIOTHI C XJOPUIOM Oapusi, pa3ioxKeHHE
ruapokcuna menu (II) mpu HarpeBaHuM, B3aMMOJEHCTBHE >Kele3a C
pactBopoM cosid Meau (II), u3yuenue crnocoOoOB pasjenieHus cMecei: ¢
MOMOII[bI0 MarHuTa, (UIBTPOBaHUE, BbIIAPUBAHUE, JUCTUILISAIIMS,
xpomartorpadus, NpoBEACHUE OUYUCTKHI MOBAPEHHON COJIM, HAOIIOJICHUE U
ONKCAHUE PE3YJIBTATOB MPOBEICHHS OMbITA, WILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHUE MOJEIIEH MOJIEKYJI (IIIApOCTEPIKHEBBIX ).



Ba:xHeiilmue npeacTaBuTe I HEOPrAaHNYECKNX BeLIECTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kuciaopon — sneMeHT u
npocroe BemecTBo. HaxoxkaeHue kuciopoja B npupoje, pusnyeckue u
XUMu4eckue cBoiictBa (peakuuu ropenus). Oxcunwl. [IpumeHeHue
kucinopona. CrocoObl TONy4YeHHUs KUCIOpoJa B JIabopaToOpuu H
npomebinuieHHOCTH.  KpyroBopor kucinopoga B mnpupoge. O30H —
aJUTOTpOITHAS MOAU(UKAIINS KACIOPOa.

TeruoBoit 3ddexT XuMUYecKOM peakluu, TEePMOXUMUUYECKHE
YpaBHEHHMS, DK30- M HDHIAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojip H
MeTaH. 3arps3HEHHE BO3AyXa, YCHJICHHE MapHUKOBOTO 3 dekTa,
pa3pylLIeHHE 030HOBOTO CJIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoa B
npupone, GU3nuecKkue U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kucinotsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHCHUSIM.

dusnyeckne CBOMCTBA BOJbL. Boma kak pactBoputenb. PacTBOpEL
HacelllieHHbIE M1 HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B
Boje. MaccoBas 1oJig BeElIECTBa B PAacTBOpPE. XHMMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHuA. Ponb pacTBOpOB B NMPHUPOJIE M B JKU3HHU YEJIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arpsi3HeHUE NMPUPOAHBIX BoJ. OXxpaHa u
OUYKCTKA MPUPOJIHBIX BOJI.

Knaccudukanus  HEOpraHMYECKUX  COCAMHEHHI. Okcunpl.
Knaccudukanus okcuaoB: cojieoOpasyromue (OCHOBHBIE, KHUCIOTHBIE,
ampoTepHpie) W  HecojeoOpasyromue. HomeHkmaTypa  OKCHIIOB.
DuU3NYECKUE U XUMUYECKHAE CBOMCTBA OKCUIOB. [loiyueHne okcuios.

OcHoBaHusl. Knaccuduxanus OCHOBAHHIA: mEnoun "
HEepacTBOpUMbIE OCHOBaHUs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [lomyueHne oCHOBaHUM.

Kucnorer. Krnaccubukamuss kucnor. HomeHkmarypa KHCIIOT.
Pu3NUeCKre U XUMUYECKUE CBOMCTBA KUCIIOT. Pl aKTUBHOCTH METAILIIOB
H. H. bekerona. [lonydyenue Kucior.

Comu. Homenkiarypa coneil. ®uznueckue 1 XMUMHYECKUE CBOMCTBA
conen. [lomyuenue conen.

'enetnueckast  CBSI3b  MEXKJYy  KjlacCaMd  HEOPTraHUYECKUX
COEIMHEHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OMNPENEIICHUE COJEpKaHUs KHUCIOpoAa B BO3IYXE,
MoJIy4yeHue, cCoOOUpaHue, pacro3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPO/aA,



HaOJIOJICHUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBUSA
BO3HUKHOBEHHUSI M TPEKpAIICHUS TOpeHust (MoxKapa), 03HAKOMJIEHUE C
oOpa3liaMi OKCHJOB M OMNHCAaHUE WX CBOICTB, MOJIy4eHHE, COOMpaHUE,
pacno3HaBaHME€ M HU3y4YEHHE  CBOWCTB  BojJopoAa  (ropeHue),
B3auMoOJielicTBUEe Bojgopona ¢ okcugoM wmeau (1)  (Bo3MoxkHO
UCIIONIb30BaHNE BHUJCOMATEpPHANIOB), HaOMIOJeHHE O00pa3lloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIENOBAHHE OCOOEHHOCTEH pacTBOPEHUS
BEILIECTB C PAa3JINYHOM PACTBOPHUMOCTBIO, IMPUTOTOBIEHUE PACTBOPOB C
OIPEICTIEHHON MaccoOBOH noyen PacTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJbI C META/UIaMU (HATPUEM U KajbIlueM) (BO3MOXKHO
HCTOJIb30BaHUE BHJICOMATEPHUAIIOB), HCCIICIOBAaHNE o0pasIos
HEOPraHWYECKUX BEILIECTB PAa3IMYHbBIX KJIACCOB, HAOIIOICHNE U3MEHEHHUS
OKpacKM HMHIMKATOPOB B pACTBOPAX KHUCJIOT M IIEIOYEH, U3y4YEHUE
B3auMojiericTBusl okcuypa meau (II) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C  METajulaMH, pEakluyd  HEUTpadu3aluH, MOJIy4YECHUE
HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO METala APYTUM H3
pacTBOpa COJM, pEIICHHE OSKCIEPUMEHTANBHBIX 3aJad4 IO TEMeE
«BaxkHeiue KjIacchl HEOPraHMYECKUX COETUHEHUI.

IMepuoauueckuii 3akoH U [lepuoanyeckas cucreMa XUMHYECKUX
jaemenToB /. M. MenpgesneeBa. CrpoeHue aTtoMoB. XMMHYeCKas
cBs3b. OKHMCJINTETBLHO-BOCCTAHOBUTEILHbIE PEAKIUU

[lepBble TOMBITKH KJIACCU(PUKAIMU XUMHYECKHX SJEMEHTOB.
[lonsiTue 0  Tpynmax  CXOJIHBIX  DJIEMEHTOB  (IIEJIOYHBIE U
IEJI0YHO3EMEIBHBIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIC T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yoT aM(pOTepHBIC OKCHUIIBI M TUAPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuoguueckass cucremMa XUMHYECKUX
sanemenToB /. . MenneneeBa. KopoTkonepuonHas u JJIMHHOIEPUOIHAS
dopmbr  [leproguveckoit cucteMpl XuMHU4Yeckux dieMeHtoB J[. U.
MenpneneeBa. Ilepuonsl u rpynnbl. OU3WUECKAN CMBICI HOPSAKOBOTO
HOMEpa, HOMEPOB MEPHUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX siiep. M30TOMBI. DNEKTPOHBI.
CtpoeHue HJIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX
anemeHToB  llepmogmueckonn  cucrembr . WM.  Menneneena.
XapakTepUCTUKA XHWMHUYECKOTO DJJEMEHTa [0 €ro IOJOXKEHUIO B
[Tepnoanueckon cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHS paguyca aTOMOB XUMHYECKUX
AJIEMEHTOB, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM H
MIEPHUOJIaM.



3nauenne Ilepmomnueckoro 3axkoHa u Ilepumoanueckoil cuUCTEMBI
XUMUYECKUX DHJIIEMEHTOB i1 pa3BUTUS Hayku u mnpaktuku. [ U.
MeneneeB — y4€HbIA U TPAXKIAHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJIspHAs U HEMOJIIPHAs) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okuciaeHusl. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
IIponieccbl  okucieHuss W BOCCTaHOBIECHMsS.  OKHCIUTENIH |
BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpasloB  BEIIECTB METAUIOB M  HEMETaJlIOB,
B3aUMOJICHCTBUE THAPOKCH/IA [IMHKA C PACTBOPAMH KHUCIOT W ILIEJIOYEH,
IPOBEAECHUE OIbITOB, WUIIOCTPUPYIOIINX HNPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  pEaKkluil  (ropeHue, peakiuu  PaslIoKeHHUS,
COCTMHEHUS ).

Mexcnpeomemmnuwie ceasu

Peanu3zanusi MEXNpeaMETHBIX CBSI3€d MpPU U3YYEHUU XUMHHU B 8
KJIACCe OCYIIECTBIISIETCS Yepe3 UCIOb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK W TOHATHH, SBIAIOLIIUXCS CHCTEMHBIMHU IS
OTJEJIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTecTBeHHO-HAYYHbIEC TIOHATHSA: HAYyYHBIM (pakT, TUIOTE3a,
Teopus, 3aKOH, aHaliu3, CHUHTE3, KJIacCH(PHUKAIUS, TEePUOTUIHOCTD,
HaAOJIIO/ICHUE, DKCIEPUMEHT, MOJICIUPOBAHUE, HM3MEpPEHUE, MO/IEb,
SIBJICHUE.

®duznka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/,
M30TONBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKHUI 3apsi1, BEIECTBO,
Teno, O0OBEM, arperaTHOe COCTOSHUE BeEIIeCTBa, ras, (Qusnyeckue
BEJIMYMHBI, €AMHULIBI U3BMEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: porocunTes, aApixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJDI,
MOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

ITepuonnueckut 3akoH. llepumoamyeckas cucremMa XHUMUYECKUX
anemeHToB Jl. 1. MenneneeBa. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MNEPHUOJIOB,
KNS, Kb M UX COEAUHEHHUM B COOTBETCTBUHM C IMOJOKECHUEM
31eMEHTOB B llepuonnueckoi cucteMe U CTpPOEHHEM X aTOMOB.



Crpoenue  BemiecTBa:  BHJABl  XMMHYECKOM  CBSI3U.  THIbI
KPUCTAJUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA
KPUCTAJUTMYECKOMN PEIIETKN U BUAAa XUMUYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB.
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kilaccam
HEOPraHMYECKUX COCIMHEHUM, TE€HETUYECKas CBS3b HEOPraHWYECKUX
BEIIIECTB.

Kiaccudukanus XuMUUECKUX PEaKIUi M0 pa3IudHbIM MpHU3HAKAM
(10 yKCay M COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TETIOBOMY
s dexTy, M0 U3MEHEHUIO CTETICHEW OKUCICHUS XUMUYECKUX JIEMEHTOB,
0 OOPaTUMOCTH, TI0 YYACTHIO KaTaan3aTopa). DK30- U SHIOTEPMHUICCKUE
pEAKLMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsatTe o0 cKOpocTHM XUMHYECKOM peakuuu. I[loHsarue 00
0o0paTUMBIX M HEOOpAaTUMBIX XUMHUUYECKUX peakuusax. I[loHstue o
TOMOI€HHBIX U TeTepOreHHbIX peakuuax. [lonstue o karanuse. [lonsTue
O XHMHUYECKOM paBHOBecHHU. DakTOpbl, BIHSIOINIME HA CKOPOCTh
XMMHUYECKOMN peaKIuy U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKMCIINTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu, BHCKTPOHHBIﬁ
0ajJaHC  OKMCJIUTEILHO-BOCCTAHOBUTEIILHOM PCaAKINU. CocraBieHue
ypaBHeHI/Iﬁ OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C

HCIIOJB30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopusi BAEKTPONUTHYECKOW IUCCOLMALMU. DJIEKTPOJIHUTHI H
HEAJIEKTPONUThL. KaTHOHBI, aHHOHBI. MeXaHn3M JUCCOLNALNH BEIIECTB C
pa3IMUHBIMA  BUJAMU XUMHUYECKOW CBaA3u. CTemneHb JUCCOLUALINU.
CuiibHBIC U CJ1a0bIe JIEKTPOJIUTHI.

Peakiuu noHHoro oOMeHa. Y clioBUs MPOTEKaHUs peaKIuii HOHHOTO
oOMeHa, TMOJHBIE M COKpalI¢HHbIE HOHHBIC YpaBHEHUS pEeaKIuil.
CBoiicTBa KHCJOT, OCHOBAaHWW W COJCH B CBETE MPEICTaBICHUN 00
ANEKTPOIUTUYECKON Jucconnanuu. KadecTBeHHbIE peaklMu Ha HOHBI.
[TonsATHE O TUPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C  MOJENSIMU  KPUCTAUIMYECKHX  PEUIETOK
HEOPTraHWYECKHUX BEIIECTB — METAIOB M HEMETAIUIOB (TpaduTta 1 anmasa),
CIOKHBIX BEIIECTB (XJOpUJIAa HATPHUS), HCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTU XMMUYECKOW pEaKIMu OT BO3JEUCTBUS PA3IMUHBIX (AKTOPOB,
UCCIIENOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, IpolEecca
JTUCCOLIMAIIMN KHUCJIOT, IIejIoYed W coyied (BO3MOXKHO HCIOJIb30BaHUE
BHJICO MATEPHUAJIOB), MIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOLIUX MPU3HAKU



OpOTEeKaHWs peakuuid HOHHOro oOMeHa (oOpazoBaHuEe OcCajka,
BbIJICJICHUE Ta3za, 00pa30BaHUE BOJBI), OMNBITOB, HILIIOCTPUPYIOIIUX
OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid  (ropeHwue,
peaKiuu pa3joKEHUs, COCAMHEHHUS), PACHO3HABAHHE HEOPraHMUYECKUX
BEIIECTB C TIOMOINBIO KAaYeCTBEHHBIX pEaKUUWd Ha HWOHBI, pEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTa/uibl 4 X cOeJUHEHUS

OOmiass xapakTepucTUKa TrajnoreHoB. (OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKucieHusd. CTpoeHue U (U3nuecKue
CBOKCTBA MPOCTBHIX BEIIECTB — TaJOr€HOB. XMMHUYECKHME CBOMCTBA Ha
npuMepe XJopa (B3aMMOJCHCTBHE C METaulaMH, HEMeTalljaMH,
menouamu). Xnopoogopod. CosnsiHasi KUCIOTa, XMMHUYECKUE CBOMCTBA,
NoJydyeHue, NpuUMeHeHue. JleficTBue xiopa U XJIOpPOBOAOpOJa Ha
OpraHu3M uesoBeka. BaxkHelne XJI0puibl U UX HaXOXKIAECHHUE B IPUPOJIE.

Obmas xapakrepuctuka 3aeMeHTOB VIA-rpynmbl. OcoOGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIE CTeNeHu okuciaeHus. CrTpoeHue u
¢u3nueckue CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA U CEPBI.
AnnotponHsle MOAU(UKAIIMK KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3NYECKUE U XUMHUYECKHE CBOMICTBA.
Oxcuasl cepbl Kak MpeCTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIIOTa,
busznuecKkre u XMMHYECKHe CBOMCTBA (OOIIHMe KaK MpeICTaBUTENs Kiacca
KUCJIOT U crienuuyeckue). XUMUUECKHE PEaKLUy, JEKalUe B OCHOBE
IPOMBILUIEHHOTO CHOc00a MOJydeHUs CEpHOM KucaoThl. I[Ipumenenue
cepHoil kuciaotel. Coilu CEpHOM KHUCIOTHI, KaUeCTBEHHAs pEaklus Ha
cynbdar-uoH. Haxoxxnenwe cepsl u €€ COEAMHEHUW B TPHUPOJE.
XUMUYECKOE 3arpsA3HEHHE OKPYXaloIlel cpelbl COENMHEHUSIMU CEpBI
(KUCIIOTHBIE JOKIM, 3arps3HEHHE BO3/yXa M BOJOEMOB), CIOCOOBI €ro
PEIOTBPALIICHHUSL.

OObmiass xapakrepucTuka 3jeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEpHbIE CTENEHH  OKHCIeHUs.  A30T,
pacnpocTpaHEeHUE B MpHUpPoAE, (U3NUECKHE U XHUMUYECKUE CBOMCTBA.
Kpyrosopot a3zota B nmpuposae. AMMHak, ero (u3N4ecKue 1 XUMUYECKHUE
CBOICTBa, Mody4yeHHe u npuMeHeHue. Conu aMMOHUA, UX PUINYECKUE U
XUMHUYECKHE CBOMCTBA, MpUMeHeHue. KauecTBeHHasi peakius Ha MOHBI
aMMOHHUA. A30THasi KUCIIOTa, €€ NOoJyyeHue, PU3NUeCKue U XUMUUECKHE
CBOIcTBa (001IME KaK IPEACTaBUTENS KJlacca KUCIOT U crielu(UIecKue).
Hcnonp30BaHnEe HUTPATOB M COJIEH aMMOHMS B Ka4€CTBE MUHEPAJIbHBIX
yaoOpeHuil. ~ XMUMHYECKOE  3arpsA3HEHUE  OKpYXarolled  cpeiabl



COCTMHEHUSIMH a30Ta (KUCIOTHBIE OXKIH, 3arps3HEHUE BO3/yXa, MOYBBI
u  BomoémoB). Docdop, amrorpomHble Momupukamuu  docdopa,
dbuznyeckue u xumuueckue cpoiictBa. Oxcun pocdopa (V) u dpochopnas
KUCIOTa, (U3NYECKHE U  XMMHMUYECKHE  CBOMCTBA, IOJy4YECHHE.
HcnonpzoBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YA00PEHUH.

Obmas xapakrepuctuka 3aeMeHTOB [VA-rpynmel. OcoOGeHHOCTH
CTPOCHHSI aTOMOB, XapakKTepHbIE CTEIMEHU OKHUCICHUA. YTIEpOs,
JJIOTPOIIHBIE MOU(UKALIMH, PACIPOCTPAHEHUE B IPUPOJIE, (hU3HUECKUE
U XUMHUYECKHE cBoWcTBa. Ancopbuus. KpyroBopor yriepoaa B mpupoje.
Oxcupapl yriepoja, ux (pu3ndeckrue U XUMHUYECKHE CBOICTBa, JEHCTBHE
HA JKMBBIC OPraHU3MBbI, MOJYYCHHE U TMPUMEHEHHE. DKOJOTHYECKHE
npo0JieMbl, cBsI3aHHbIE ¢ OKcuaoM yraepoza (IV), runoresa rmodaibHOrO
NOTEIUVIEHHUs] KJIMMaTa, MapHUKOBBIM 3(Q(dexT. YronapHas Kuciora u eé
COJIM, HX (PUNYECKUE M XUMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
MIPUMEHEHHE. KauecTBennass  peakuus HA  KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIWIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHblEe MOHATUS OO0 OpPraHMYECKHUX BEIIECTBAX KakK O
COEIMHEHUSX yriaepoia (MeTaH, 3TaH, STWIEH, AaUeTWIEH, JTaHOJ,
TIIMIEPHH, YKCycHas kucnota). [IpupoaHble UCTOYHUKU YIIIEBOJAOPOIOB
(yrosb, mpupoAHBINA Ta3, HEDTH), MPOAYKTH UX TepepaboTku (OCH3WH),
UX POJIb B OBITY M MPOMBIIUIEHHOCTH. [IoHATHE O OMOJOTHYECKHN BaXKHBIX
BEIIECTBAX: JKUpaX, OENKax, YyIIeBOAaX — U UX POJIM B )KM3HHU YEJIOBEKA.
MatepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAaHUUECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue u XUMUYECKHUE CBOMCTBA, MOIyUYECHUE U
npuMmeHenue. CoequHeHUs: KpeMHUs B npupoae. O01ue npeacTaBieHus
00 oxcuzne kpemHus (IV) m xpemnueBoil kucinore. CuIMKaThl, HUX
UCIIONb30BaHWE B OBITYy, B  TNPOMBIIUICHHOCTH.  Baknelme
CTPOUTENbHBIE MaTepuajbl: KepamHuKa, CTeKJo, IIEMEeHT, O€TOoH,
Kene300eToH. [Ipobnembl 6€30MacHOTO MCMONIb30BaHUS CTPOUTENBHBIX
MaTepUajoB B TOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3y4YeHHE OOpa3I[0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOMN
KHUCTIOTBI, TMPOBEACHUE KAuYeCTBEHHBIX pPEaKIUid Ha XJIOPUIA-HOHBI H
HaOJIOJICHUE TPU3HAKOB HUX MPOTEKAHMsI, ONbBIThL, OTpaXKarollue
¢u3nuecKkue M XUMHUYECKHE CBOMCTBA TajJOr€HOB M HUX COEAUHEHUU
(BO3MOYKHO HCHOJB30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMIICHHE C
oOpa3naMu XJIOpUA0B (raJOreHUA0B), 03HAKOMJIEHHE ¢ 00pa3laMH Cephl



U e€ COCAMHEHUSMHU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HaOJO/IeHWe  mpolecca OOyriMBaHUS — caxapa I1oA  JIEMCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCJIOTHI, N3yYCHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEpHON KUCIOThI, IPOBEACHNE KAUECTBEHHOW pEaKIM Ha
cynb(daT-uoH U HaONIOIeHNE TpU3HaKa €€ MPOTEKaHus, O3HAKOMIICHHUE C
buznueckuMu cBocTBaMH a30Ta, pochopa u ux coeMHEHUH (BO3MOKHO
MCIIOJIb30BaHUE BHICOMATEPUANIOB), 00pa3liaMu a30THBIX U (HOCPOPHBIX
yloOpeHuil, MoJyueHue, COOMpaHUE, pACIO3HABAHME U U3YUYCHHE
CBOMCTB aMMMAKa, IIPOBEICHUE KAYECTBEHHBIX PEAKIIM HA MOH aMMOHHSI
U pocdar-uoH U U3yuyeHHe MPU3HAKOB UX MPOTEKAHMs, B3aUMOJICICTBHE
KOHLICHTPUPOBAHHOW  a30THOM  KHCIOTBI C  MeEIbI0  (BO3MOYKHO
UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHue MoOJeIIeH
KPUCTAJUIMUECKUX PEIETOK anmasa, rpaduta, QpysiepeHa, 03HaKOMIICHHUE
C MpoILEcCOM aAcopOLuu PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
yraéM W yCTPOMCTBOM  MPOTHMBOrasza, MOJy4YeHHe, coOupaHue,
pacno3HaBaHWE€ M H3YyYEHUE CBOMCTB YIJIEKHCIOrO Ta3a, NpPOBEJICHUE
KaueCTBEHHbIX pEaKUMi Ha KapOOHAT M CHJIMKAT-UOHBI U H3Yy4YECHHE
IPU3HAKOB MX IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKIMEN CHUIMKATHOU
IPOMBIIUICHHOCTH, PELIEHUE OHKCIIEPUMEHTAJIBHBIX 3a1ad II0 TEMeE
«BakHenmme HeMeTaIbl U UX COCIUHEHUS.

MeTa/lIbl M X COCAUHEHUS

OOmiass XxapakTepUCTUKa XUMHUYECKHX 3JEMEHTOB — METaJUIOB Ha
OCHOBAHMM HX MHOJOXEHHMS B lleproaudeckoil CUCTEME XUMHUYECKUX
sanemeHToB /1. 1. MeHneneeBa u ctpoeHus atoMoB. CTpOEHHE METAIIOB.
Meramnuyeckass CBA3b WM METAUIMYECKAs KPUCTAUIMYECKas PEIIETKA.
ONEKTPOXUMHUUYECKUN PsIi  HANPSHKEHUH MeTaioB. Pu3nyeckue W
XUMHUYECKHE CBOMCTBA MeTaiioB. OO01IMe crnocoObl MOIYyYEHUS! METAIIIIOB.
[lonsiTie O KOPPO3MHM METAJUIOB, OCHOBHBIE CHOCOOBI 3allUTHI MX OT
koppo3uu. CmnaBbl (CTajb, YyTyH, IJIOPATIOMHHHUNA, OpOH3a) M UX
IPUMEHEHUE B OBITY U IPOMBILUIEHHOCTH.

[Ilenounble MeTayubl: mosoxkeHue B llepuogudeckon cucreme
xumudeckux saeMeHToB JI. M. MenpaeneeBa, CTpOCHHE HX AaTOMOB,
HaxoXJeHue B npupoge. PuU3nyUecKHMe U XUMUYECKHE CBOICTBa (Ha
npumepe Hatpuss U Kanus). OKCUabl U TUAPOKCHIBI HATPUSA W Kajusl.
IIpuMeHeHne MIeTOYHBIX METAJUIOB U UX COCAUHEHUN.

[I{e104HO3E€MENBHBIE METAJUIBI MATHUM M KAJIBLMN: IIOJIOKECHUE B
ITepuonnueckoin cucreme xumudeckux simemeHToB [[. 1. Menneneesa,
CTPOE€HHE MX AaTOMOB, HaxoXJeHue B mpupoje. Dusnueckue Hu



XMMHUYECKUE CBOMCTBA MArHUsl W KaJiblusa. BakHeumme coeauHEeHUs
Kablust (OKCHI, THAPOKCUI, coiin). JKECTKOCTh BOABI U CIIOCOOBI €&
YCTPaHEHUS.

AnroMuHUN: ToJIOkKEeHHE B llepuoandeckoll cUCTEME XUMHUUYECKUX
anemeHToB /. 1. MeHneneeBa, cTpoeHre aToMa, HaX0KIAECHUE B IPUPO/IE.
dusznueckre W XUMHUYECKHE CBOMCTBA alOMHUHHSA. AMQOTEpHBIC
CBOMCTBA OKCH/JIA U TUAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenue B llepmoanueckod CUCTEME XUMHYECKUX
anemeHToB /. 1. MenneneeBa, CTpOCHUE aTOMa, HAX0XKICHUE B IPUPOJIE.
du3znyecKkrue U XUMUYECKUE CBOMCTBA keje3a. OKCUIbl, TUAPOKCUIBI U
conu xene3a (I1) u xxenesa (III), ux coctas, CBOKWCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METAJJIOB U CIUIABOB, UX (PU3NYECKUMHU
CBOMCTBAMM, H3Y4YEHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOKHO
WCIIOJB30BaHUE BUJICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICUCTBUA
OKCHJIa Kalbllid M HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCJIEIOBAHUE CBOMCTB >KECTKOM BOABI, IMpollecca
rOpeHuss  >Kejue3a B KHCIOpoJe  (BO3BMOXHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), MMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIUH Ha
WOHBI: MarHusl, Kajablusl, ATFOMUHUS, ITMHKA, xene3a (II) u xeneza (II),
menu (II), HaOnrogeHne W omucaHue MPOIECCOB OKPAIIUBAHUS TJIAMEHU
MOHAMHM HATpus, Kaius W Kajgblusi (BO3MOXKHO HCIOJb30BAHUE
BUJICOMATEPUATIOB), HCCIEOBaHUE aM(OTEPHBIX CBOMCTB THUIPOKCHIA
QTIOMUHUSL U TUJIPOKCUJIA LIMHKA, PEIICHUE AKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe « BaKHEeNIIne METAIUTBI U UX COCTUHEHUSD.

XUMHA U OKPYKAKOIIAA cpeaa

BemectBa um Marepuasiel B TIOBCEIHEBHOM JKM3HHM YEJIOBEKA.
be3onacHoe HCMOIB30BAHHME BEIIECTB M XMMHUYECKUX PEAKIUU B OBITY.
[TepBast momoIIb IPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XYMMHYECKOE 3arpsi3HEHHE OKpyKaromieil cpenpl (mpeaesibHas
JomycTuMas KoHIeHTpauus BemiecTtB, aanee — IIJIK). Ponp xumuu B
PEIICHUH 3KOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4yeHue o0pa3suoB MaTepHaioB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJINMEPHBIE MaTePUAIIbI).

Meostcnpeomemmnuie ceasu

Peann3zanust MeXNpeaMETHBIX CBA3€H MPU H3YYECHUU XUMHUHU B 9
KJIaCCE OCYIIECTBISICTCS Yepe3 UCMIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TOHSTUW, TaK W TOHSTUN, SIBISIOMUXCS CHUCTEMHBIMH IS
OTJIENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO11ue ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAy4YHbIM (akT, runoresa,
3aKOH, TEOpHs, aHaIMW3, CHUHTE3, KilacCU(PUKAIUs, TEePUOJIUIHOCTD,
HaOIO/IEHUE, OHKCIIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJETb,
SBJICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATEPUATIBL.

dwusuka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKITU]I,
U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYyJa, D3JEKTPUUYECKHA  3apsf,
IPOBOJHUKH, TIOJYTIPOBOIHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEILIECTBO,
Teno, O0OBEM, arperaTtHoe COCTOSHHME BEIIeCTBa, Tra3, pacTBOp,
pacTBOPUMOCTb, KPHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3NYECKUE
BEJIMUMHBI, €IMHULBI U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI,
3BE3161, ComHILE.

buonorust:  ¢orocunres, apixaHue, Ouocdepa, 3KocucTeMa,
MUHEpaIbHBIE  yNOOpEHUs,  MHUKPOAJIEMEHTBhl,  MaKpOdIJIEMEHTHI,
MUTaTeNbHbIC BEIECTRA.

['eorpadus: atmocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE TOPOBI,
I0JIE3HBIE HCKOIAEMBbI€, TOIJIUBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
nHOo XMMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaTbl OCBOEHUS MPOTrPaMMbl  OCHOBHOTO
oO1ero oOpa3zoBaHus JOCTUTAIOTCA B X0/€ 00y4YeHUS] XUMUU B €IMHCTBE
y4eOHOM W BOCHHUTATENIbHOM JEATEIbHOCTH B COOTBETCTBUM C
TPAAULIMOHHBIMA ~ POCCHUMCKUMHU  COLIMOKYJBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMHU, MPHUHATHIMU B OOIIECTBE MpaBUTIAMH H
HOpMaMH TIOBEJCHUS M CIIOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHMUS,
CaMOPAa3BUTHS U COIMAIU3AIUU O0YyYAIOIINXCA.

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYyYarolIuXcs
PYKOBOJICTBOBATBCSl CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUUN U
pacIIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTU:

1) naTpUOTHYECKOT0 BOCIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYpHOMY,
UCTOPUYECKOMY M HAay4YHOMY HAcCJIeUI0, TOHUMaHUS 3HAYEHUs
XUMHUYECKON HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH
BJaJIeTh JOCTOBEPHON HH(OpManMed O NEPeNoBbIX JOCTHKEHUAX M
OTKPBITUAX MHUPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPEACTABICHUS] O  COLMAJBHBIX  HOpPMax W IpaBHIIAX
MEXJIMYHOCTHBIX ~ OTHOIIEHWA B  KOJUIEKTHBE, KOMMYHUKATHBHOM
KOMITETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHOMCCIIEIOBATEIbCKOM,
TBOPYECKOM W  JPYrUX BHUAAX JIEITEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOM JAESITEIbHOCTU NMPHU BHITTOJHEHUU YUYEOHBIX,
MO3HABATENBHBIX 3a7a4, BBINOJIHECHUM XHUMHYECKUX DKCIEPUMEHTOB,
CO37JaHMU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOINOHUMAHMIO H
B3aMMOIIOMOIIM B TMPOIECCE ATOW YYEOHOU NeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHHE WU IMOCTYNKH CBOMX TOBAPUUIEH C MMO3HUIIMHU
HPaBCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHS MOCIEACTBUI
MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHYECKUE TPEJICTABICHNUS O BEIIECTBE W XHUMHYECKOM
pEeaklMK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTABJISIFOLIME OCHOBY JUJISi TIOHMMAaHHUSl CYLIIHOCTH HAay4YHOW KapTHUHBI



MUpa, TPEIACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
MPUPOJIbI, B3aUMOCBSI3AX YEJIOBEKA C MIPUPOJTHON CPEN0il, O PO XUMUU
B [I03HAHUU ATUX 3aKOHOMEPHOCTEM;

NO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA IOJYYEHUE HOBBIX
3HAHUW TI0 XHUMHUH, HEOOXOAMMBIE [Jii OOBSICHEHHUS] HAOII0IaeMBbIX
NpOLIECCOB W SBJICHUH, [O3HABATEIbHOM, HWHMOOPMALIMOHHOW H
YUTATEIbCKOM KYJIbTYphl, B TOM YKCJIE HABBIKOB CaMOCTOSATEIbHOU
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMHU CPECTBAMU UH(OPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpEC K 00yUEHHUI0 ¥ TIO3HAHUIO, TI0003HATEITLHOCTh, TOTOBHOCTH
U CTIIOCOOHOCTh K CaMOOOpa30BaHMIO, MMPOCKTHOW M MCCIIEIOBATEIBCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpPaBIECHHOCTH M YPOBHS
oOy4eHHs B JaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHE [IEHHOCTH KU3HU, OTBETCTBEHHOT0 OTHOIIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KU3HHU, OCO3HAHUE
MOCJIC/ICTBUNA U HETIPUSITUE BPEAHBIX PUBBIUEK (YIOTPEOICHUS aIKOT OIS,
HApKOTHKOB,  KypeHHUs), HEOOXOJUMOCTH  COOJIIOJICHUS  TIpaBuUII
0e30macHOCTH IpU OOpalleHUH ¢ XMMHUYECKUMHU BEIIECTBAMHU B OBITY U
pEAIbHOM KU3HU,

5) Tpy10BOro BOCIIMTAHMS:

UHTEpPEC K IIPAKTUYECKOMY HU3y4YeHHuio mnpodeccuit u Tpyna
pPa3IMYHOrO poAa, YBAKEHUE K TpyAy HW pe3yibTaTaM TPYAOBOM
NEATEeIbHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM
0 XWUMHHW, OCO3HAHHBIH BBIOOP WHAWMBUIYATBHOHW TPACKTOPUU
OPOJOJKEHUsT 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenTHO! MpodecCHOHATBLHON AESITETPHOCTH U PA3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTH aIaITUPOBATHCS B MTPOPECCUOHAIBHON CPEIe;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

AKOJIOTUYECKU IIeJIeco00pa3HOe OTHOILIEHHWE K TPHUpPOAE Kak
UCTOYHUKY KU3HU Ha 3€MJI€, OCHOBE €€ CYIIECTBOBAaHMUS, IMOHHUMAaHUE
IIEHHOCTH 3JI0pOBOTO0 M Oe3omacHoro oOpasa JKW3HH, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUECKOMY 37I0POBBIO,
OCO3HAHHUE IIEHHOCTU COOJI0JIEHUs MpaBuil 0€30MaCHOTO MOBEACHUS TIPU
paboTe C BelllecTBaMH, a TAKKE B CUTYyAIUSAX, YTPOKAIOMIMX 3JOPOBbIO U
JKU3HU JIO/ICH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4aeMble MPU H3YUYCHHUH
XUMUH, JIA PEIICHUS 3a7ad, CBA3AHHBIX C OKPYXKAIMIEH MNPUPOIHOU
CPENOM, I MOBBIIICHUS YPOBHS 3KOJIOTHYECKOW KYJIbTYpPbl, OCO3ZHAHUS
IJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPoOJeM U MyTed UX perieHus
MOCPEACTBOM METOJOB XUMHH, IKOJOTUYECKOTO MBIILICHUS, YMEHUS
PYKOBOJICTBOBaThCS KM B TO3HABAaTEIbHOM, KOMMYHUKATUBHOM W
COLIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX PE3yJbTATOB BBIACISIOT 3HAYUMBIE IS
(dhopMHUpPOBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC TTOHITHS (3aKOH, TEOPHS,
MIPUHITUI, THMOTEe3a, GaKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.),
KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpEeIMEeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUW U3 ATUX MpPEeAMETOB (OpMUPOBATH
NPEACTABICHUE O LIEJIOCTHOM HAyYHOW KapTUHE MUPA, U YHUBEPCAIIbHbBIC
y4eOHbBIC NEeUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE,
PETYISTUBHBIE), KOTOPBIE 00ecTeunBaroT (GOPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOATENIbHOMY  TUIAHUPOBAHUIO U OCYILIECTBICHUIO  y4yeOHOM
NEATEIIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue AecTBU:

YMEHHSI HCMOJB30BaTh MNPUEMBI JOTUYECKOTO MBIIUICHUS TIPU
OCBOCHHMH 3HAHUU: PACKPHIBATH CMBICT XUMUYECKUX MOHSITHH (BBIIACIATH
UX XapaKTEpHbIE NPHU3HAKU, YCTAaHABIIMBATh B3aMMOCBS3b C JAPYTUMU
MOHSATUSMHU), MCIOJB30BaTh TIOHATHS MJII OOBSICHEHHS OTIEIBHBIX
(GhakTOB W SBJICHWM, BBHIOMpPATh OCHOBAHHWS W KPHUTEPUU  JIS
KJaccu(UKaMyM XUMHYECKMX BEHIECTB M XUMHUYECKHUX pEeaKIlui,
yCTaHaBJIMBATh MPUYUHHO-CICJACTBEHHBIE CBSI3M MEXAYy OObEKTaMu
W3YUYCHHS, CTPOUTh  JIOTUUECKUE  pacCyX IeHus  (UHIYKTHUBHBIC,
JEYKTUBHBIC, 10 aHAJIOTUH), 1€J1aTh BBIBOJBI U 3aKJIIOUCHUS;

yMEHUE NMPUMEHAITh B IIpoliecce MO3HAHUS MOHITHS (TPeIMETHbBIC U
MeTarnpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOECIIU, UCIIOIb3yEMBIE
B XMMUH, TPEOOPa30BbIBATH IIUPOKO MPUMEHSIEMbIE B XUMHUH MOJICTbHBIC
MPEJCTABIICHUS] — XMMHUYECKUM 3HAK (CHUMBOJ 3JIEMEHTA), XUMHYECKas
dbopmyna u ypaBHEHHE XUMHUUYECKOW PEAKIIUU — TP PEIICHUH yIeOHO-
MO3HABATEIbHBIX 33/1a4, C YYETOM 3THUX MOJENbHBIX MPEACTABICHUN
BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHBIE NPU3HAKA H3Yy4aeMbIX
00BEKTOB — XMMHUYECKUX BEIIECTB U XMMHUUYECKHX PEAKIUH, BBISABIATH



oOmme  3aKOHOMEPHOCTH,  IPUYUHHO-CIEICTBEHHBIE  CBSI3U U
MPOTUBOPEUHS B H3yYAEMBIX MPOIECCAX U SIBICHUAX.

Ba3oBble nucciienoBarejbcKkue 1eHCTBUSA:

YMEHUE HCIOIb30BaTh TOCTABIICHHBIE BOINPOCHl B KadyecTBE
MHCTPYMEHTA MO3HAHUs, a TAK)KE B KAUECTBE OCHOBHI JJIs1 (HOPMHUPOBAHHUS
TUIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHnue OmbITa MO0 IUIAHUPOBAHHUIO, OpPTaHU3alMN U
POBEJICHUIO YYEHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOIoAaTh 3a
XOJIOM TMpoIlecca, CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3yJbTarT,
dbopMynrpoBaTh 00OOIIEHHSI U BBIBOJABI MO Pe3yabTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIATH OTUET O MIPOJIEIaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE  BbIOMpATh, aHANM3UPOBATh U  HHTEPIPETUPOBATH
UHGOPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, MOIYYaeMYIO
U3 Pa3HbIX MUCTOYHUKOB (HAyYHO-TIOMYJSpHAs JIUTEpaTypa XUMUYECKOTO
coZiepKaHusl, CIpaBOYHbIE MMocoOus, pecypcel MHTEepHETa), KPUTHYECKH
OILICHUBATh MPOTUBOPEUYHUBYIO U HEJTOCTOBEPHYIO HH(POPMAILIHIO;

yYMEHUE MPUMEHATh PA3JIUYHbIE METObl M 3alpOChl IPU MOUCKE U
otOope MH(pOpMAIUU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJIUMBIX IS
BBITIOJTHEHHsI Y4€OHBIX M TO3HABATEIBHBIX 33/a4 OINpeNeIEHHOrO THUIIA,
npuoOpeTeHUe OmbIiTa B OO0JACTH HCIOJIB30BAHUA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJICHUE KYJIbTYpOH aKTUBHOTO
UCIIOJIb30BAHUSl  PA3JMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO
BBIOMpaTh ONTHUMAIbHYIO (OpMy TMpeAcTaBlieHuss UHPOPMAIUU |
WUTIOCTPUPOBATh  pelIaeMble  3aJadd  HECJIOXKHBIMH  CXEMaMH,
auarpaMMamu, IpyruMu opmamu rpaduky ¥ ©X KOMOUHALUSIMU;

YMEHHUE MCIOJIb30BaTh M aHAJIU3UPOBATH B Mpolecce yuyeOHOU U
HCCIIEIOBATENIbCKOM  JIEATENIbHOCTH ~ MH(POPMAIMI0 O  BIUSHUU
MPOMBINIJICHHOCTH, CEJIBCKOT0 XO3SMCTBA M TPAHCIIOPTAa HA COCTOSTHHUE
OKPYKAIOIIEH IIPUPOTHOU CPEBI.

KoMMmyHnKkaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe HeiCTBHUA:

yMEHHUsI 33/1aBaTh BOMPOCH (B X0/ 1uajora u (Win) JUCKYCCUH) T10
CYLIECTBY OOCYXHaeMON TeMbl, (OPMYIUPOBATH CBOU MPEATIOKECHUS
OTHOCHTEJILHO BBITIOJIHEHUS MPEUI0KEHHOHN 3a1a4u;

YMEHUSl MPEACTABIATh MOJYYEHHBIE PE3yJbTaThl MO3HABATEIHLHOU
JESTENLHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX; JieJaTh MPE3CHTAIMIO
PE3yNbTATOB BBIMOJHEHUSI XUMUYECKOTO IKCIEPUMEHTA (Ja00paTOPHOTO



OTbITa, JIAOOPATOPHOW pPabOTHl MO WCCICIOBAHUIO CBOWMCTB BEIECCTB,
y4eOHOr0 ITPOCKTA);

yMEHUS yueOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M HCCIIEIOBATEIIBCKOM NESITENBbHOCTH MPH PEUICHUU
BO3HUKAIOIIMX TMpOOJeM Ha OCHOBE Yyd€Ta OOIIMX HWHTEPECOB H
corjacoBaHusl TO3UIUK (0OCYXJIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYpMbDY, KOOPAMHALAS  COBMECTHBIX  JEHCTBUM, OIPEIECICHUE
KPUTEPHUEB IO OILIEHKE KaUeCTBa BHITIOJHEHHOMN pabOThI U APYTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEIbBHO  ONpPENEeNsATh ULEIu  JESITEIbHOCTH,
MJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH
KOPPEKTHUPOBATh  CBOKO  JIEATEIBHOCTh,  BBIOMpaTh  Haubosee
s exTuBHBIE CIOCOOBI pelleHHs] Y4eOHBIX U TMO3HABATENbHBIX 3aj1ad,
CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATh MPEMJIOKEHHBIN
AQITOPUTM JEHUCTBUM IIPU BBIIOJIHEHWUN 3aJaHUM C YYETOM MOJIy4ECHUS
HOBBIX 3HAHUN 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pE3yJibTaTa 3asBJICHHOW LIEJIH,
YMEHHE HCMOJIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, MpPEAJIaracMbie B
YCJIOBUU 33/IaHUII.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ysIbTaTOB M0 OCBOCHHIO 00A3aTEIBHOTO
colepKaHUsl, YCTAHOBJICHHOTO  JaHHOW  denepaibHOM  paboueit
IPOrpPaMMOM, BBIJEISIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAyYHbIC 3HAHMS,
YMEHUS U CIIOCOOBI ACUCTBUH, crieruduIecKue s IpeAMETHOM 00J1acTh
«Xumus», BUABl JEATEIBHOCTH MO MOJYYEHHUIO HOBOIO 3HAHHS, €ro
UHTEpIpETaldy, MpeoOpa3OoBaHUI0 U MPUMEHEHUIO B  Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYyaIIUsIX.

K xonmy oOydenus B 8 KJjiacce MpeAMETHBIE pe3ylbTaThl Ha
0a30BOM  YpPOBHE  JOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
oOy4Jaronmnxcsi yMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHX TIIOHSITHH: aToM,
MOJIEKYJIa, XUMUYECKAM SJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE
BEILIECTBO, CMECh (OAHOPOIHASI U HEOJHOPOJIHAS), BAJICHTHOCT,
OTHOCUTEJIbHASI aTOMHas M MOJIEKYJsIpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasl JOJIsI XUMHYECKOTO
AJIeMEeHTa B COCAMHEHUH, MOJISAPHBI OOBEM, OKCHI, KHUCIOTAa,
OCHOBAHHE, COJIb, IEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS,
XUMHUYECKas peaklus, KiIacCupUKalus peakuui: peakuu



COCMHEHHUS, PEaKIMU pa3JO0KEHUS, PEaKIUU 3aMElICHUs,
peakiuu oOMeHa, SK30- U SHJOTEPMUYECKUE PEAKIUU, TEMI0OBOM
addekT peakuu, SAAPO aToMa, IJICKTPOHHBIA CJIOM aTtoma,
aTOMHas opOUTallb, paJInyC aTOMa, XUMUYECKasl CBs3b, MOJSpHAas
Y HEMOJISIpHAsi KOBAJEHTHAs CBSI3b, HOHHASI CBA3b, MOH, KATHOH,
aHWOH, pacTBOp, MaccoBas JoJisl BemiecTBa (TIPOLICHTHAs
KOHLIEHTpaLusi) B PacCTBOPE;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITUI
U NOPUMEHSATh 3T MOHSATHUS TPHU OINMCAHUM BEIIECTB M HX
IIPEBPAILCHAN;

WCTIOJB30BaTh XUMUYECKYI0 CHUMBOJIUKY I COCTaBJICHUS
(hopMyJT BEIIECTB U YPAaBHCHUN XMMUYECKUX PEAKITU;
OTPENENIATh BAJECHTHOCTh aTOMOB »JJEMEHTOB B OWHAPHBIX
COCMHEHUSX, CTEMEeHb OKHCJCHHUS DJJEMEHTOB B OWHAPHBIX
COCAMHEHUSIX, TPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COeAMHEHUN 1Mo QopMyinaM, BHUI XUMHUYECKOW CBS3H
(KOBaJICHTHAsl ¥ MOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;
packpbiBaTh cMmbIch [leprnoanueckoro 3akona /1. 1. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECCKON 3aBUCUMOCTH
CBOMCTB XHMHYECKHUX DJJIEMEHTOB OT WX TIIOJO0XKEHHSI B
[Teprnoanueckoit cucTeMe, 3aKOHOB COXPAHEHUSI MACChI BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKOHA
ABorazapo;

OITMCHIBATH n XapaKkTepru30BaTh TaOJTMYHYIO bopmy
[lepuoauyeckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: Pa3jiMyaTh
MOHATUS «TJlaBHas moarpynma (A-rpymnma)» U «1moOodHas
noarpynna (b-rpynma)», wmamgeie W OOJIbIIME  TIEPUOJBI,
COOTHOCUTh OOO3HAuUEHHWs, KOTOphbIE UMEITCS B TabmuUIe
«llepnonnueckas cucrema xuMudeckux dnemeHtoB . WM.
MenzeneeBay C YHCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSA
aTOMOB XHMMMUYECKHX AJIEMEHTOB (COCTaB W 3apsj sapa, oOlee
YUCIIO JJICKTPOHOB M PACHPEICICHUE HMX MO SJICKTPOHHBIM
CJI05IM);

KJIacCU(PUITMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHUUYECKHE
BCILIECTBA, XHWMHYECKHE peakiuu (10 YHCIy ¢ COCTaBy
YYaCTBYIOIIHUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3P eKTy);
XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB, TMOATBEPXKJas  ONMUCAHUE



MpuUMEpPaMH  MOJICKYJSPHBIX YPaBHEHHUW COOTBETCTBYIOIIUX
XMMHUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT UX
Ka4yeCTBEHHOT'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBHUSIX;

BBIYHUCIISITh OTHOCUTEIHLHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJII0 XUMHUUYECKOTO dJIeMeHTa 1o GopMmyiie
COCIUHEHHMSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOHN peaknu;

MIPUMEHSATH OCHOBHBIE OTIEPAITUU MBICIIUTEIHLHOMN NESITETEHOCTH —
aHAMW3 W CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTeMATH3aIluIo,
KJIaCCU(UKAITUIO, BBISIBJICHHE MPUIMHHO-CIICACTBCHHBIX CBSI3EH —
JUIA W3YYCHHS] CBOWCTB BEIIECTB M XHUMHUYCCKUX pEaKIUH,
€CTCCTBCHHO-HAYYHBIC METOIbl TIO3HAHHWS — HaOJIOJICHNE,
U3MEPEHHE, MOJCIUPOBAHUE, OKCICPUMEHT (pEeabHBIH W
MBICJICHHBIN);

CJIeIOBaTh MpaBUJIaM TOJH30BAHUS XHMHUYECKOW TOCYION W
71a060paTOPHBIM 00OPYIOBAaHUEM, a TaK)Ke MPaBUJIaM OOpaIleHUs
C BeNIeCTBAMH B COOTBETCTBUM C HWHCTPYKIHUSAMHU  TIO
BBITIOJITHCHUIO ~ JTAOOPATOPHBIX ~ XMMHYECKHX  ONBITOB  TIO
MOJTyYEHHUI0 U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOIA U
KHCJIOPO/ia), TPUTOTOBIICHHUIO PACTBOPOB C OMNPEICIEHHOM
MacCOBOM JOJIe pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH H
MPOBOJIUTh XUMHUYECKHAE OKCIEPUMEHTHI 110 PACTO3HABAHUIO
pPacTBOPOB IIEJIOYECH M KHCIOT C TIOMOIIBI0 WHIUKATOPOB
(smrakmyc, dheHondTaIenH, METUIIOPAHXK U JPYTHE).

K xonmy oOyueHuss B 9 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha
0a30BOM  YpPOBHE JOJDKHBI ~ OTpakaTb  C(POPMUPOBAHHOCTH Y
oOy4Jaronnxcsi yMEHUM:

pacKpbhIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKHUX  MOHSTHMA:
XUMUYECKUN BJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHWOH,
IPOCTOE  BEIIECTBO, CIOKHOE  BEIIECTBO,  BaJCHTHOCTb,
ANEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHYECKas
peakIysi, XUMHUUIECKasi CBsA3b, TEIUIOBON (D (PEKT peakuuu, MOJb,
MOJISIPHBIN  00BEM, pacTBOpP, DIEKTPOJIMTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTHUYECKAS JUCCOLMALMS, PEAKIMd HWOHHOTO OOMEHa,
KaTanu3aTop, XHUMHYECKOE paBHOBecHE, OOpaTuMble U
HEOOpaTUMBbIE  PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC



peakuu, OKHCIHUTENh, BOCCTAHOBUTEIb, OKHCICHHE U
BOCCTAHOBJICHUE, aJUIOTPOIHUs, aM(pOTEPHOCTh, XUMUUYECKaS
CBsA3b (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKas ), KpUCTAIIIMYECKas
peméTka, KOppo3usi METaUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON
peakumu, npeaenbHo gonycrumas konuentpauus 11K BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMUYECKUX TTOHITHI
U TIPUMEHATH O3THU TOHATHS TIPU OINMCAHUM BEIIECTB U UX
IIPEBPAILCHU;

UCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY [UJII COCTaBIICHUS
(dbopMyI1 BEHIECTB U YPABHEHUI XUMHUECKUX PEaKIIHIA;
OTpeNesaTh BAJICHTHOCTh W CTENEHb OKHCICHHUS XHMHYECKHUX
AJIEMEHTOB B COCIMHEHUSIX Pa3IUYHOTO COCTaBa,
OPUHAAJICKHOCTh  BEIIECTB K  ONPEACIEHHOMY  KJaccy
COeIMHEHMH 1o  ¢opMynaMm, BHUJ  XUMHUYECKOM  CBS3U
(koBajIeHTHAsl, WOHHAs, METALIMYECKas) B HEOPTaHHMYECKHUX
COCIMHEHMSIX, 3apsj] MOHA TI0 XUMHUYECKON (popMyiie, XapakTep
Cpellbl B BOJAHBIX PAacCTBOPAaX HEOPraHUYECKUX COCTUHEHUH, THUII
KPUCTAINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIci Ilepuoanueckoro 3akona [[. . Menneneesa
U JEMOHCTPUpPOBAaTH €ro IOHWMAHHWE: OIMHCHIBATh W
XapakTepu3oBaTh TabauuHy0 Gopmy [leproamueckoil cucTeMbl
XUMUYECKUX  JJIEMEHTOB:  pas3linyaTh TOHATHUS  «TJIaBHAs
noarpynna (A-rpynmna)» u «mobdounas noarpymnmna (b-rpymma)y,
MaJjibie U OOJIBIIINE TIEPHOIbI, COOTHOCHTHh 0003HAUYCHUS, KOTOPHIC
UMCIOTCSI B TNEPUOIUWYECKONM  TaOIWIle, C  YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMUMHUYECKUX HJIEMEHTOB
(cocraB u 3apsg  sanapa, oOmee 4YHCIO  DJIEKTPOHOB U
pacmpenenieHne WX 10 JIEKTPOHHBIM CJIOSIM), OOBSCHITH 00ITHe
3aKOHOMEPHOCTH B W3MCHCHHHM CBOWCTB OJJIEMEHTOB H UX
COEIMHEHU B MpeJiesax MajbiX MEPUOAO0B U IIaBHBIX MOATPYIII
C YU4€TOM CTPOECHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XMMHUYECKUE DJIEMEHTBI, HEOpraHWYEeCKUe
BCIIECTBA, XWMHUYECKHE peaknuu (MO0 YHUCIy M COCTaBy
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (deKTy, 1Mo
MU3MEHEHHIO CTENICHEN OKUCIICHHUS] XUMHUUECKUX JIEMEHTOB);
XapakTepu3oBaTh (OMHCHIBATh) oOmKMEe U cHenuduieckue
XUMUYECKHE CBOMCTBA TMPOCTBIX M  CJIOXHBIX  BEIIECTB,



MOJATBEPKAAsE ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;
COCTaBIISITb ~ YPaBHEHUS  DJIEKTPOJIUTHUYECKON  IHCCOLMALUU
KHCJIOT, IIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS
peakuun MOHHOI'O oOMeHa, YpaBHEHHUS peakium,
ITOATBEPKAAIOIMINX CYIIECTBOBAHUE TEHETUYECKOU CBA3U MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHCIIATEIbHO-BOCCTAHOBUTEIBHBIX
peakluii MOCPEACTBOM COCTaBJICHUSA JJIEKTPOHHOro OajaHca
ATHUX PEAKLIN;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX
CTPOEHUS, BO3MOKHOCTH MIPOTEKAHMS XUMHAYECKUX
NPEBPALICHUN B PAa3JIMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYO MacChl
BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEHTa Mo Gopmyre
COEMHEHNsI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
Pacy€ThI IO YPAaBHEHUIO XUMUYECKOU PEAKIINY;

coOnoIaTh TpaBWia TMOJb30BAaHUS XUMHUYECKOHM TOCYIOM U
1abopaTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MpaBUiIa 0OpAIEHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMH MO BBITIOJIHECHUIO
7a00paTOPHBIX ~XMUMHUYECKUX OINBITOB 1O TMOJYyYEHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEHIECTB (aMMHUAKa U YIJIEKUCIIOTO
rasa);

IIPOBOAUTDL PEAKLIHMM, MOATBEPKAAIOIINE KAYECCTBEHHBIM COCTAaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPHI-,
Opomua-, woaua-, KapboHat-, Qocdar-, cumukar-, cyiabdar-,
TUAPOKCUI-UOHBL, KAaTUOHbI aMMOHHS M MOHBI HM3Yy4YEHHBIX
METAJLJIOB, IPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPTaHUYECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONIEPALIUN MBICITUTEIBHON NEATEIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHUE, 000OIIeHHE, CHUCTEeMAaTH3alHuIo,
BBISIBIICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€H — 11 M3Yy4YCHUS
CBOWMCTB BEIIECTB W XHMHUYECKUX PEaKIHM, €CTECTBEHHO-
Hay4YHblE METOAbl IIO3HAHUS — HAOJIOJECHHE, H3MEPEHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

HaumenoBaHue pa3ae/ioB U
TEM NMPOrpaMmbl

KoanuyecTBO 4acoB

Bcero

KonTpoabu
ble padoThl

IIpakTHuec
KHe padoThl

duexkTpoHHble (HU¢poBbIEL)
o0pa3oBaTe/bHbIE pecypchl

Pasnea 1. [lepponayanbHble XHMHYECKHE IIOHATHSA

Xumus — BakHast 00J1aCcThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
) MPAKTUYECKOU JIEATEIHbHOCTH https://m.edsoo.ru/7f41837¢
JenoBeKa
12 BerecrBa 1 xumMuueckue 15 | bu6mmoreka [IOK
) peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paznen 2. BaxkHelimme npeacraBuTe i HEOPraHMYECKHUX BellleCTB
)1 Boznyx. Kucnopon. Ilousarue 06 6 bubnuoreka [IOK
' OKCHJaX https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o xucnorax g 1 but6mmoreka [IOK
) U COMSX https:/m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 06 5 | 1 bub6mmoreka [IOK
) OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 1 | 1 bubmuorexa [JOK
) HEOPraHUYECKUX COETUHEHMUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30




Pazpnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3aeMenToB /I. U. MenneneeBa. Ctpoenne
aToMoOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH

[Tepronnueckuii 3aKOH 1
31 [lepuonuueckast cucrema 7 bubnuoreka [IOK
' XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
X €CKas CBA3b.
3.2 oggqm:nfﬁom ’ 8 2 bubmmorexa LOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIINT
but6mmoreka [{OK
1
Hroro no paszeny > https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 BrbmaoTeka [IOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME




9 KIIACC

KosanuecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3fenoB u TeM (uudposbie
Ne ni/m P KonTpoasn | IIpakTtnuec bp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
ble padoThI KHe padoThl
pecypchbl
Pa3zpnen 1. BemecTBo 1 XUuMHYeCKHE PeaKIUA
11 [ToBTOpenue u yriny6nenue 3HaHUN 5 | bubnuoreka [IOK
' OCHOBHBIX Pa3J/IeNIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKHUX 4 bubnmorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPOTUTHYECKAs JUCCOIHAITHS. g | 1 bubnmnoreka [JOK
' XHWMHUYECKUE PEAKIINN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/ibl M MX cOeIMHEHUS
)1 OO6m1as XxapakTepruCTUKa XUMUUECKUX 4 1 bubnmnorexa [JOK
' anemeHTOB VIIA-rpymmsl. ['agoreHst https://m.edsoo.ru/7f41a636
OO01m1ast XapaKTepUCTHKA XUMUYECKUX
2.2 3HeﬁeHTO§ VIApr nnbl. Cepa u eé 6 Bubnrorexa LIOK
' PYIHEL L¢P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTepUCTHKA XUMUYECKUX
23 3HeﬁeHTO§ VA f“) nnbl. A30T, Gpocdop u 7 1 Bubnuorexa LIOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
UX COECIMHEHUS
24 OO6m1as XxapakTepruCTUKa XUMUUECKUX g | ) bubnmnorexa [JOK
' aneMeHToB [VA-rpynnsl. Yriaepon u https://m.edsoo.ru/7f41a636




erMHI/Iﬁ 1 NX COCAMHCHUA

Hroro no pazneny 25
Paznen 3. Merajiibl M X COeTHHEHHUS
. bubnuotexa [JOK
3.1 Obumme cBolicTBa MeTaiIoB 4 https://m.edsoo.ru/7141a636
. bubnuotexa [JOK
32 Bakueiiime MeTaibl M UX COeIUHEHUS 16 hits:/m.cdsoo.rw/7f412636
Hroro no pazneny 20
Pasnen 4. Xumus u okpykaonias cpeaa
41 BemectBa 1 maTepuansl B KU3HU 3 bu6mmoreka [IOK
' YyeJoBeKa https:/m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE Bpems 3 Bubnmorexa [IOK
e3ep P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOT'PAMME




ITOYPOYHOE INTAHUPOBAHUME

8 KJIACC
KoandecTBo yacos JIeKTPOHHbIE
No ndposbie
Tema ypoxa Konrpoa | Ipakruu | UH(p
n/n Bcero bHbIE ecKue oOpasoBaTe/bHbIE
padoThbI padoThI pecypchl
| [Ipenmer xumuu. Pone XuMuu B :KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BeliecTna https://m.edsoo.ru/ff0d210c¢
2 ITonsaTre o MeTOAaX MO3HAHUSA B XUMHH 1 bubmmorexa [OK
8 https://m.edsoo.ru/ff0d227¢
IIpaktuueckasa padora Ne 1 «IIpaBuiaa paboTsl
3 B ia6o aro 1/11/1111 MpUEMEBI 00 5 eHI/ISIIZ 1 bubmmorexa TOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYTIOBAHUEM
4 YucTteie BemecTBa 1 cMecH. CrtocoObl 1 bu6mmorexa [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Pa3nenenue
5 cMmecelt (Ha mpuMepe OYMCTKU MTOBAPEHHOM 1 bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATto one 1
TOMPIH MOJICKYIIRT https://m.edsoo.ru/ff0d2a6¢
. XUMHYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | bubnmnoreka [JOK
XUMHYECKHUX DJICMECHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIECTBA 1 bubmorexa LIOK
p IH https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0d2d50

3aKoH IMOCTOSHCTBA COCTaBa BCIICCTB.

10 Xumunueckas popmyna. BaneHTHOCTS aTOMOB bubamorera LOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX HJIEMEHTOB
1 OTtHocuTeNnbHAs aTOMHas Macca. bubnuoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMHAYECKOr0 JIEMEHTA B bu6nmmoreka [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecTBa. Mosib. MomnsipHas bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKkne U XUMUYECKUE SIBICHUS. bu6mmorexa [IOK
XuMHuecKkas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs NIPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PEaKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnmnorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust kommuecTBa, MacChl BELIECTBA bubnuoreka [JOK
10 YPaBHEHUAM XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMrMuecKux peakiuil
18 (coe I/IHq;HI/ISI A3JI0KEHUS 3a15e EHUs bubmorexa [IOK
a b ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIMKJIOTIEUCT O6ogq eHHE U bubamorexa LOK
H AT IEI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3alus 3HAHU I
20 KonTponbnas padorta Nel no teme «BemiectBa bu6nuoreka [IOK

U XUMHUYCCKUC PCAKLIU)

https://m.edsoo.ru/ff0d4290




Boznyx — cmecs razos. CocraB Bo3ayxa.

bu6mmorexa [IOK

21 K — )
HCIIOPOZ — BJIEMEHT U MPOCTOE BEILLIECTBO https://m.edsoo.ru/ff0d448e
Os30H
dusznyeckre ¥ XMUMHUUECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuyu OKUCIIEHHUs, TOPEHUE) bubmorexa HOK
poZa (peaKtt - TOP ' https://m.edsoo.ru/ff0d4614
ITousatue 00 oxcugax
Croco05I TTOJIyUEeHHsT KUCIIOPOAa B
23 J1abopaTopuu Zlqn OMLIIHJIerHOCTI/I bubmorexa LIOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpumeneHne kucnopoaa
TemnoBoit 3 hekT XMMHUIECKON PeaKIlnH,
24 TIOHSITHE O T(fq)MongnquKOM paBHeHI/II/I bubmorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHUSIX
Tonnuso (He(dTH, Yrojab U MeTaH).
25 3ar ﬂ3H€I—EH€¢1;O3 ¢ a, CII0COOBI iro bubmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
ITpakTruyeckas padora Ne 3 o Teme
26 «ITonyuenne u coOnpaHue KUCIOPOIa bubmorexa HOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTB)
7 Bonopon — aiieMeHT H pocTOoe BELIECTBO. bubnnoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dusnyeckue U XUMUYECKHE CBOMCTBA bu6nuoreka [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 ITonsATHE O KUCIOTAX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl ToTy4eHust BOAOPO/Ia B bubnmnorexa [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




ITpakTuyeckas padora Ne 4 o Teme

31 «ITonmyuenne u cobnpanue BogopoIa bubmorexa HOK
y N p AOPOA, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTB)
N bubmuoreka [JOK
32 M i 00 .3 A
OIVIPHDIT ODBEM TA30B. SAKOM ABOTAZPO https://m.edsoo.ru/ff0d542¢
Brruncienus o0b€Ma, KOJIHYECTBA BEIECTBA
33 rasa 1o ero 3BeCTHOMY KOJIHNYECTB bubmorexa HOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIeCTBa WU 00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peat . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
35 duznyeckue 1 XMMHUUECKHE CBOMCTBA BOJIbI bubmorexa HOK
g https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [lonstue 06 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boga xak pactBopuTens. HackimenHsie u
37 HEHACKI epHHHe paCTBO BI. MaccoBas goust bubmorexa LIOK
B p PbL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOPOB C OIPEICIIEHHOM bubmorexa LIOK
p . . p p ped https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIei PaCTBOPEHHOTO BEIIECTBA
39 KonTtponsHas pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, Kiaccu(UKaIINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonyuyenue u XuMHUECKHE CBOMCTBA bubnmnorexa [JOK




KHCJIOTHBIX, OCHOBHBIX H an)OTepHLIX
OKCHUI0B

https://m.edsoo.ru/ff0d664e

0 OcHoBaHus: COCTaB, KJIaCCU(PUKAIIHS, bu6nmmorekxa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyuyeHne u XuMHUYeCKUE CBOWCTBA bu6nmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kaccudukanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHYECKHUE CBOMCTBA KUCIIOT bubnmorexa [IOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKJIATypa, CIOCOObI bubnuorexa [JOK
MOJIy4EHUsI, XMMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
ITpakTuyeckas padora Ne 6. Perenue
47 JKCIEPUMEHTAJIBHBIX 33724 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
43 ['eneTnyeckas CBA3b MEXIAY KJIacCaMH bubnmnorexa [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060011eHre U cucTeMaTU3alus 3HaHU |
https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa OK
o p https://m.edsoo.ru/00ad9¢ela
COEIMHEHU N
[lepBble MONBITKU KIacCUPUKATUU
bu6nmuorexa [JOK
51 XUMHUYECKHX IeMEHTOB. [IoHATHE 0 rpynmax

CXOOHBIX JJIEMCHTOB

https://m.edsoo.ru/00ad9ffa




[Tepuonnueckuii 3akoH u [lepuonnueckas

52 CHCTEMA XUMHUYECKUX 31eMeHTOB J[. 1 brbmorexa OK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonsbl, Tpynmel, TOATPYIIEI bubmorexa HOK
PHOARL TPY > HOAPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuoreka [JOK
H3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 aneMmeHTOB Ileprnoanueckon cucremsr /1. U brbmorexa OK
pHOA o https://m.edsoo.ru/00adabbc
MenneneeBa
XapakTepucTUKa XUMHYECKOTO 2JIEMEHTA T10
N bu6nmoreka [JOK
56 ero nosioxkeHnuto B [lepuoguyeckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 pa3BuUTHs Hayku U npaktuku. J[. W. bu6nuoreka [IOK
MenpeneeB — y4EHBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBubIit ypok. O60011eHIE 1
58 CI/ICTIG)MaTI/BZp ns 3HaHui / Beepoccniickas bubmorexa HOK
. P https://m.edsoo.ru/00adb33c
IIpoBepoyHas pabora
KonTponbhas padota Ne4 no teme «CtpoeHue
59 aToma. XuMu4ecKas cBsa3b» / Beepocceniickas bubmorexa OK
) P https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
60 DNEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [IOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumMmuieckas CBs3b bubmmoreka [IOK




https://m.edsoo.ru/00adac34

62 KoBanenTHast nojisipHas XUMHUECKas CBSI3b 1 Bubmorexa TOK
p https://m.edsoo.ru/00adaabg
63 KoBasnienTHast HemoagpHasg XUMHUYECKas CBA3b 1 Bubmorexa TOK
P https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
4 1
6 Crenens oxncnennus https://m.edsoo.ru/00adae28
65 OKHUCIINTEIIFHO-BOCCTAHOBUTEIBLHBIE DEAKIIAHN 1 bubmaorexa LIOK
peartt https://m.edsoo.ru/00adb076
bu6nuoreka [JOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 hitps://m.cdsoo.rw/00adb076
PesepBusblil ypok. O0001IEHIE U
67 CI/ICTIe)MaTI/BZp s 3HaHI/II;IH o teme «CTpoeHue 1 bubmorexa HOK
H p https://m.edsoo.ru/00ad9cb2
aToMa. XUMHUYECKas CBA3L)
68 PezepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




9 KIIACC

KoamnuecTBo yacoB DJIeKTPOHHBIE
Kont IpakTnu U@ppoBLIe
Neni/m | Tema ypoka ouTpoa pa bp
Bcero bHBIE €eCKHue oOpasoBaTeabHbIE
padoThI padoThl pecypcel
Ilepuoanueckuii 3akoH. Ilepuoanueckas
1 CI/I(I:FGMa XAMHUYECKHUX BHGMFG)HTOB P Y| 1 bubmorexa [OK
T https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HoMeHKIaTypa | bubnmnoreka [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buabel XMUMUYECKOM CBSI3U U THUIIBI 1 bubnuotexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme
5 «[ToBTOpEHuUeE U yriydaeHue 3HaHU 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccugukanus XuMHUecKuX peakuuii mo 1 bubnuoreka [IOK
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKON PEAKIIUN.
7 [ToHsiTHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX 1 bubmmorexa [OK
P https://m.edsoo.ru/00adbe9a
peaKIusax
2 [TonaTHe 0 XMMHUYECKOM PaBHOBECHH. | bubnmnoreka [JOK

@DakTOpBI, BIUAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c




XUMHYECKOM pPCaKkun U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBECUSA

9 OKHCITUTETbHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [JOK
peaxknuu https://m.edsoo.ru/00adcade
10 Teopust 3IEKTPOIUTHUUECKOMN TUCCOLMALINH. bubnuoreka [IOK
CunpHbI€ U cl1a0dble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HMonHble ypaBHEHUS peaKIui bubmorexa HOK
P bea https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KACJIOT U OCHOBaHUM
12 B CBETE IPEJICTABICHUH 00 bubmorexa [JOK
ped . https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABICHHUI 00 AJIEKTPOIUTHICCKOM bubmorexa [OK
pent P https://m.edsoo.ru/00add8b2
JIACCOLMAIN
14 [TonsiTre o ruapoINU3€E Coei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O06o006meHre U cHCTeMaTH3alKs 3HAHUH
- H https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemenue bubnuoreka [IOK
OKCIIEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o teme
17 «INMEKTPOIUTHIECKAS TUCCOIUAIIHS bubmorexa HOK
P s TR https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
13 OO01mas xapakTeprcTUKa raJOreHOB. bubnuotexa [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopo. CoJisiHas KUCIIOTa, bubnuotexa [JOK




XUMHUYCCKUC CBOﬁCTBa, IMMOJIy4YCHHEC,
IMPUMCHCHUC

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «ITomydaenue CoSTHOI KUCIIOTHI, N3yUYeHIE
. in yi https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
21 €aKI1id, €CJIM OJUH U3 PEarcHTOB JIaH B bubmorexa [TOK
PeaKium, & p a https://m.edsoo.ru/00ade488
n30BITKE
2 OO61mas xapakTepucTka 31eMeHToB VIA- bubnuotexa [JOK
TPYIIBI https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(UKAIIUU CEPBI.
23 Haxomr)):(eHHe cephl H(lzzé COGI[I/IHCFI){I/Iﬁ B bubmmorexa TTOK
p . https://m.edsoo.ru/00ade64a
npupoje. XUMMUYECKHE CBOMCTBA CEPBI
24 CepoBoaopoi, cTpoeHue, Gpu3ndecKue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyeckue 1 XuMUYECKHE CBOMCTBA bubmmorexa LHOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
XHUMHUYECKUE PEAKINH, JIEKAIUE B OCHOBE
26 MPOMBIIIIEHHOTO CI0c00a MOJIy4yeHus bubnuoreka [IOK
CEpPHOM KUCIIOTHI. XMMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeu Cpeibl COETUHEHUSIMH CEPbI
7 BrruunciieHue MaccoBoOit J0JIH BBIX0O1a bu6mmoreka [IOK
HPOIYKTa peaKuu https://m.edsoo.ru/00adec8a
73 OO01mmas xapakTepucTuKa 3JeMeHTOB V A- bubnuotexa [JOK

rpynnsl. A30T, pacipoCTpaHEHHE B

https://m.edsoo.ru/00adeea6




npupojie, GU3NYECKUEe U XUMUIECKHE
CBOMCTBA

AMMHUak, ero pu3nyecKue 1 XUMUYeCKue

bubmmoreka [IOK

29
CBOMCTBA, IOJIy4€HUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme

30 «[lonydyeHnne aMMuaka, U3y4eHHe €ro bubmorexa [TOK

. yi 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCIOTa, e€ pusnueckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U COJIEH aMMOHHS

1 B KaU€CTBE MUHEPAIBbHBIX yI00pEHUH. bubnuotexa [JOK
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOILEH https://m.edsoo.ru/00adf518
Cpelbl COEIMHEHUSIMHU a30Ta
®docdop. Okenp pocdopa (V) u pochopnas

33 KHCIIOTa, GPU3NYECKUE U XUMUUYECKHUE Bubnmorexa [IOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyYE€HHE
Ucnonb3oBanue pocdaToB B KauecTBe
34 MUHEPaIBHBIX yI0OpEeHH. 3arpsa3HeHue bubmorexa [TOK
P N yAo0p - arp https://m.edsoo.ru/00adfc20
pUPOIHOH cpenbl pochaTamu

35 Yrnepon, pacnpocTpaHeHue B IPUPO/IE, bubnmnoreka [JOK
¢uznyeckue U XuMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriaepojia, ux GpusnuecKue u

16 XAMUYECKHE CBOMCTBA. DKOJOTHYSCKHUE bu6mmoreka [IOK
po0JIeMbl, CBA3aHHBIE C OKCUJIOM yTiepoja https://m.edsoo.ru/00adfebe
av)

37 VYronbHast KUCIOTA U €€ CONn bubnuotexa [JOK




https://m.edsoo0.ru/00ae006¢

[Tpaktuyeckas padora Ne 4 o Teme

bubnuoreka [IOK
38 "ITosryuyeHune yrieKucioro rasa. httos://m.ed 1 10026027
ps://m.edsoo.ru/00ae027e
KavecTBeHHast peakuus Ha kapOoHAT-HOH"
[TepBoHavanbHbIE MOHATHS 00 Bu6 LIOK
noIoTeKa
39 OPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YIIIepoa
. bubnuotexa [JOK
40 KpemHuii u ero coequHeHus &
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemienue
41 JKCIIEPUMEHTAJBHBIX 33724 110 TEME bubnuoteka [JOK
«BaxHenmue HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTponsHas padorta Ne3 no teme BuG 10K
. noIMoTeKa
42 «BaxHenmue HeMeTalulbl U UX
https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO01mas XxapakTepruCTHKa XUMUYECKUX
43 3JIEMEHTOB — METaJUI0B. Merajuinueckas bubnuotexa [JOK
CBS3b M METAJUIMYECKAs KPUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemérka. @U3nUeCKue CBOMCTBA METAJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB. Bu6 LIOK
. . noIoTeKa
44 DNEKTPOXUMHUECKUN Psiji HallpsDKEHUN
https://m.edsoo.ru/00ael 156
METaJIIOB
OO6mme cnocoObl MOTYYEHUST METAJIOB. Bu6 110K
nonIoTeKa
45 CnnaBel. Beruncnenus no ypaBHeHUsIM

XUMHNYCCKUX peaKuHﬁ, €CJIM OAUH U3

https://m.edsoo.ru/00ael 156




pearcHTOB COACPIKUT IMIPUMECHU

46 TlousTie 0 KOpPPO3UU METATIIOB bubmmorexa LOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4
7 IHenourbie meTanst https://m.edsoo.ru/00ae14b2
48 OKcuObl ¥ TUAPOKCUIBI HATPUS U KAIUA Bubmorexa IIOK
A AP A p https://m.edsoo.ru/00ae14b2
[[lenoyHO3EMENBHBIE METATIIBI — KAIBIIAN U bu6mmoreka [IOK
49 .
Mar"Hum https://m.edsoo.ru/00ael5e8
50 Baxnelme coeIMHEHNS KAJIbIUS Bubmorexa IIOK
A H https://m.edsoo.ru/00aec15e8
51 O000I11IeHNE U CUCTEMATU3ALUS 3HAHUN
N . bubnuotexa [JOK
52 XK :
€CTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHeHUS https://m.edsoo.ru/00ae1886
IIpakTrueckast padora Ne 6 o Teme
53 ")IIZéCTKOCTL BOpBI U METOJBI € bubmmorexa TTOK
" A A https://m.edsoo.ru/00aeclae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7
TTEOMHHIH https://m.edsoo.ru/00aelc64
55 AmotepHble cBOMCTBA OKCHJIA U bubnuoreka [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK
CIes30 https://m.edsoo.ru/00ae1d86
57 Oxcunsl, Tuapokcu bl U conu xxenesa (1) u bu6mmoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN




[TpakTtuyeckas pabora Ne 7. Pemenue

59 SKCIICPUMEHTAIIBHBIX 3aJ1a4 10 TEME 1 bu6morexa TTIOK
p . g https://m.edsoo.ru/00ae3ded
«BaxkHeie MeTallIbl U KX COCIUHECHUS
Brruncnenust no ypaBHEHUSIM XUMHUYECKUX
€aKIMi, eCJIU OJIMH 13 PEarcHTOB JaH B
60 E36HTKG WJIH COMe )KI/ITFI)'I nUMecHu 1 bubmmorexa TTOK
p . p ' https://m.edsoo.ru/00ae1750
Brruncnenus MmaccoBoi JOIM BRIXO1a
MPOJIYKTa PEaKIK1
61 O06o00meHre 1 cHCTeMaTH3alKus 3HAHUH 1
2 KonTponbHas padora Ne4 no teme |
«BaxaenIme MeTaJlIbl M UX COCTUHCHUS
63 BemecrBa 1 maTepuansl B IOBCEHEBHOU 1 bu6mmoreka [IOK
JKA3HU YEI0BEKA https://m.edsoo.ru/00ae3£50
64 XUMHUUYECKOE 3arpsA3HEHNE OKPYKAIOLIEN 1 bubnuotexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnn 3K0I0rHYeCKuX | bubnuoreka [IOK
npooaeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHE U | bubnuoteka [IOK
cUcTeMaTH3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0001IeHNE U 1 bub6mmoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O0001IeHNE U | bub6mmoreka [IOK

CHCTeMaTHU3alus 3HaHUH

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM

8 KVIACC

IHPOI'PAMMBbI

Kon
npoBep
s1eMOro
pe3yJbT
ara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOW NPOrPaMMbl OCHOBHOI'0 00111er0
o0pa3oBaHus

IIo Teme: ((HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA»

1.1

PacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX IIOHSATHUH: aTOM,
MOJIEKYJIa, XUMHYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOAHAs), BAJICHTHOCTb,
OTHOCHUTEIIbHAs aTOMHAs M MOJIEKYJISpHas Macca, KOJIHMYECTBO
BEIIECTBA, MOJb, MOJSIPHAs Macca, MaccoBasi JOJ XUMHUYECKOIO
BJIEMEHTa B COCJMHEHUH, MOJIAPHBI O00BEM, XUMHUYECKas
peakiusi, Ki1acCUpUKAIMS pPEaKUUid: peakuu COeAMHEHUS,
peaKkLuu Pa3I0oKEHHs, PEeaKlUH 3aMEIleHHs, peakluu oOMeHa,
9K30- M SHIOTEPMHUYECKUE PEaKLUH, TemIoBoi 3pdexT peaknum,
pacTBOp, MaccoBasi J10JIs BellecTBa (MPOLIEHTHAsE KOHLIEHTPALMs)

B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHSITHH
U TOPUMCHATL OTU TOHATUA IIPU OIIHMCAHHMKU BCUICCTB H HUX

MpEeBpaILCHUI

1.3

HCIIOJIB30BATh XHUMHUYCCKYI0D CHUMBOJIMKY I  COCTAaBJICHHUA

(opMyI1 BeleCcTB U YpaBHEHUI XUMHUYECKUX PEaKLUil

1.4

PACKpbIBATH CMBICII 3aKOHOB COXpaHCHHUSA MACCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OnpeaAcIsAiTb BaJICHTHOCTbL aTOMOB JJICMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

1.6

KJIaCCU(UIIMPOBATh XMMHUYECKHE PEeaKIUu (110 YHCIy U COCTaBY




YYaCTBYIOLIMX B PEaKIMH BEUIECTB, IO TETJIOBOMY dPQEKTY)

1.7

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYKO MaccChl

BC€IICCTB

1.8

BBIYUCIIATh MACCOBYIO OO XUMHUYCCKOI'O 3JICMEHTA 110 (bopMyne

COCIUHCHHS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BCHIECTBA B PaCTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOJBbI IIO3HAaHUA -
Ha6JIIOI[eHI/Ie, HU3MCPCHHC, MOZACIIMPOBAHUC, SKCIICPUMCHT

(peabHBIN ¥ MBICJICHHBIH )

I[Io Teme: «BaxHelmue MpeACTaBUTEIN HEOPraHUYECKUX

BCIICCTB»

2.1

pacKpeiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX TTOHSATHH: OKCH /[,

KHCJI0Ta, OCHOBAHHC, COJIb

2.2

OIpCaACIATh NPUHAAIC)KHOCTh BEIICCTB K OHpe,I[eJ'IéHHOMy KJIacCy

COeMHEHUH 1o Gpopmysiam

23

KJIACCU(UIIMPOBATH HEOPTAHUIESCKUE BEIIESCTBA

24

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB  pa3jMyHBIX  KJIAaccoB, IOJATBEpXkJas  ONHUCAHUE
IpUMEpaMU  MOJIEKYJISIPDHBIX ~ YPAaBHEHHUH  COOTBETCTBYIOLIUX

XUMHNYCCKUX peaKHI/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOMCTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BOSMOXHOCTH IMPOTCKAHUA XUMHUYCCKUX

MPEBpaICHUM B Pa3IMUHbIX YCIOBUSIX

2.6

CJIEZIOBAaTh TIpaBWJIAaM TI0JIb30BAHUS XUMHUYECKOW TMOCYIOH U
1abopaTOPHBIM 000PY/IOBAHHUEM, a TAKXKE MpaBUIaM 0OpaleHus ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMH IO BBITIOJTHEHUIO
7a00paTOPHBIX ~XUMHYECKHMX ONBITOB MO  IOJYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOJIAa M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPENEIEHHOM MAacCOBOM OJeH
pacTBOPEHHOTO  BEIIECTBA,  IUIAHUPOBATH H  IPOBOJHTH
XMMHUYECKHE OSKCIIEPHUMEHTHl 110 pPACIO3HABAHHUIO PACTBOPOB
mieJo4eld W KUCIOT C IOMOIIBI0 HHIMKATOPOB  (JIAKMYC,

denondransent, METUIOPAHK U IPYTHE)




2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

ITo Teme: «Ilepuommyeckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux sneMmeHToB [[. M. Menneneea. CtpoeHne aToMOB.
Xumuueckas CBSI3b. OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHEIE

PEaKum»

3.1

PACKpPbIBATH CMBICI OCHOBHBIX XHUMHWYCCKUX MMOHSTHM: AApO
aToMma, BHGKTpOHHHﬁ clIou aToMa, aroOMHas Op6I/ITaJ'IB, paauyc
aToMa, XUMHYCCKas CBA3b, MOJJAPHAA U HCIOJAPHASA KOBAJICHTHAA
CBsA3b, DJJICKTPOOTPHULATCIIBHOCTh, HOHHAsA CBA3b, HMOH, KAaTHOH,

AaHHOH, CTCIICHb OKHMCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

ONUCBIBATD M XapakTepU30BaTh  TAOIMYHYIO bopmy
[leproguueckoll CUCTEMBI XUMHYECKHX JJIEMEHTOB: DPa3IMyaTh
NOHATUS «IJIaBHasg moArpynma (Arpymma)y #  «11o0odHas

noarpynna (brpymnmna)y, «manbie» 1 «00JbIIIe» TePHOAbI

3.4

packpbiBaTh cMbich [lepuoaunueckoro 3akona .M. MeHnneneena:
JEMOHCTPUPOBATh TOHMMAHHUE [EPUOAMYECKON 3aBUCHUMOCTHU
CBOWCTB XHUMHYECKUX DJIEMEHTOB OT HX IIOJIOKEHUSI B

[Iepuonnueckoii cucreme

3.5

COOTHOCHUTh O0O3HAYCHHUS, KOTOpPhIE MMEIOTCS B Ta0IHIe
«[lepuonuyeckass cUCTeMa XHMHYECKHX d3jemeHToB  JI.U.
MeHnzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHX 3JCMEHTOB (COCTaB W 3apsj sjpa, oOIiee YHcIIo

AJIEKTPOHOB U PACIPENEICHUE UX M0 AIEKTPOHHBIM CJIOSIM)

3.6

OnpeaAcIsAiTb CTCIICHbL OKHCJIICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OIIpCACIIATE BUL XHUMHYECKOU CBSI3U (KOBaJ'IeHTHaH n I/IOHHaH) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KUIACC

Koxa
NnpoBeps

IIpoBepsiemble nMpeaMeTHBbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111€r0




€eMoro
pe3yJibT
ara

o0pa3zoBaHus

IIo Teme: «BGI_LIeCTBO " XUMHYCCKad pCaKuusi»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUI: pacTBOp,
3JIEKTPOJIUTHL, HERJIEKTPOJINTHL, ANEKTPOJIUTUYECKAS
JUCCOLMAlUs, PEAaKUMH HOHHOrOo OOMEHa, KaTaau3aTop,
XMMHUYECKOE paBHOBECHE, OOpaTHMbIe U HEOOPAaTUMBIE PEaKIUH,
OKHCIIUTEIbHOBOCCTAHOBUTENIbHBIE  PEAKLUH,  OKUCIIUTEIb,
BOCCTAHOBMTENb, OKHMCICHHE M BOCCTAHOBIICHHUE, AJJIOTPOIMS,
aM(QOTepHOCTh, XUMMYECKas CBsA3b (KOBaJCHTHAas, WOHHa,
MeTaJlJINYecKasi), KpUcTalInyecKkasi pemérka, cIijiaBbl, CKOPOCTh

XHUMHYSCKOHN p€aknuu

1.2

HIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUUYCCKHUX MMOHSTHMN
U IMNPUMCHATH OTU IMOHATHUA HpPH OINHCAHHMU BCHICCTB U HUX

MpEBpAILICHU T

1.3

COCTaBIATh YPaBHEHHs  DJIEKTPOJUTHYECKONM  JUCCOLMALNU
KHUCJIOT, IIEJIOYEeH U COJIEH, IOJHBIE U COKPALLEHHbBIE YPABHEHUS

peakIuii HFOHHOTO OOMeHa

1.4

PaCKpbIBATb CYHOIHOCTb OKHCIHUTCIBHO-BOCCTAHOBHUTCIIBHBIX
peaKuHﬁ MOoCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OaaHca 3THX

peakuuii

1.5

MIPOBOAUTH PAcUEThI 110 YPaBHEHUIO XUMHUYECKOI peakiuu

Ilo Temam: «Hemerannel 1 ux COCOAUHCHUA» U «MeTaiiel 1 BX

COCONHCHUA»

2.1

XapakTepu3oBaTh (OMUCHIBaTH) OOMHME ¥  CHEHUPUICCKHE
XMMHYECKHE CBOMCTBA IMPOCTHIX U  CJOXKHBIX BEIIECTB,
MOATBEPKIasi ONMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX

YpaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIIU

2.2

COCTaBJIATHb YpaBHCHUSA peaKHHﬁ, IMOATBCPIKAAOIITNX
CyIICCTBOBAHUC TCHETHYECKOM  CBS3U MCKAY BCLICCTBAMHU

PAa3JIMYIHBIX KJI4ACCOB

23

IIPpOrHO3UPOBAThb CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT HX




CTpOCHUA, BO3MOXXHOCTH IMPOTCKAHU A XUMHNYCCKUX

MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX
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CIEAOBaTh NpaBWJIaM II0Jb30BaHUA XUMHUYECKOM IMOCYHON U
JabopaTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MpaBUiaM OOparieHus
C BeIeCTBAMH B COOTBETCTBUUM C HHCTPYKIHUSMH TIO
BBITIOJIHCHUIO ~ J1a0OpPaTOPHBIX ~ XUMHUYECKHX  ONBITOB IO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEMISCTB (aMMHaKa H

YTJIEKUCIIOTO ra3a)

2.5

MIPOBOJIUTHh PEAKIIMHU, MOJTBEPKAAIONINE KAYeCTBECHHBIN COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPH/I-,
Opomun, wommu, KapOoHaT, docdar, CuIMKar, Ccyiabdar,
THIPOKCUINOHBI, KAaTHOHBI aMMOHHS, HWOHBI  H3YYCHHBIX
METAJUIOB,  TPUCYTCTBYIONIME B  BOJIHBIX  pPacTBOpax

HCOPraHNYCCKUX BCIICCTB

ITo Teme: «XuMHs 1 OKpYXkaromias cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYecKux mnoHstui: [1JIK

BCIICCTBA, KOPPO3Ha METAJIIIOB

3.2

MIPUMEHSTh OCHOBHBIC OIEPAIlUU MBICUTEILHOMN IeITeIbHOCTH —
aHaJM3 ¥ CHUHTE3, CPaBHEHHUE, O000OIICHHE, CHCTEMAaTHU3AIIHUIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBCHHBIX CBS3CH — JJI W3YYCHHUS
CBOI>'ICTB BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbI TIO3HAHUS — HAOJIOJICHUE, H3MEPEHHE, MOICITMPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICICHHbIN)




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJ'IBHBIe XHUMHUYCCKHUC ITOHATHUA

1.1

[Tpeamer xumuu. Posib XUMHM B )KU3HU Y€JIOBEKa. XUMHS B CHCTEME
Hayk. Tema wu BemectBa. Dusnueckue CBOWCTBA BELIECTB.

ArperaTHoe COCTOSIHHC BCIICCTB

1.2

IlousTue o METOJaxX IMO3HAHUA B XUMUMU. YucTele BelmecTBa U CMECH.

Crioco0ObI pa3aeneHust cMecei

1.3

ATOMBI u MOJICKYJIBI. XUMHUYECKHE 9JICMCHTBI. CuMBOJIBI
XHUMHUYCCKUX DJICMCHTOB. HpOCTBIe H CJIOXKHBIC BCUICCTBA. AToMHO-

MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckass  ¢opmyna. BajneHTHOCTh aTOMOB  XMMHYECKHUX
3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BeulecTB. OTHOCUTEIbHAS
atoMHass macca. OTHocuTenbHas MOJIEKyJsIpHas Mmacca. MaccoBas

J0JI1 XUMHUYCCKOI'o 3JICMCHTA B COCAUMHCHUUN

1.5

KomnuectBo BemectBa. Monbs. MonspHas macca. BzauMocBsi3b
KOJIMYECTBA, MAaCChl M YHCIA CTPYKTYPHBIX €IUHUIl BEIIECTBA.

Pacuérel mo opMyiiaMm XUMHYECKUX COSAMHCHHIMA

1.6

®uznueckue U XUMHYECKUE SIBICHHUS. XMMHYECKas peakuus u eé
MPU3HAKK. 3aKOH COXPAHEHMS MacChbl BEIIECTB. XHMHUUYECKHE
ypaBHeHus. Knaccudukamus XMMHYECKHX peakuuid (COeIuHEHUS,

pas3ioKeHus, 3aMeIeHUs, 0OMEHa)

1.7

XUMUYECKUN AKCIEPUMEHT: 3HAKOMCTBO C XMMUUYECKON MOCYI0M, C
npaBUjIaMd paboThl B J1abopatopuu M mpuémMamu OOpameHus ¢
J1a00paTOPHBIM 000PYIOBAHHEM, H3YUYCHHE U OMMMCAHUE (PU3UIECKUX
CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIISCTB, HAOIIOACHHE
¢buzndeckux (IJI1aBjieHWe BOCKA, TasHHUE JIbJa, pAaCTUpPaHUE caxapa B
CTYIIKE, KUIMIEHUE M KOHJICHCALUS BOJbI) U XUMHUYECKUX (FOpEHUE

CBCUH, IIpOKaJIMBAaHUEC MGHHOﬁ ITPOBOJIOKH, B3aHMOHeﬁCTBH€ Meia C




KHUCIIOTON) SIBJICHWH, HaAOJIOJEHWE W  ONHCAaHWE MPU3HAKOB
MpPOTEeKaHUs  XUMHUYECKUX  peakuui  (pa3joxkeHHe  caxapa,
B3aMMO/ICIICTBIE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHUe
ruapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJCIHCTBHE >Keje3a C
pactBopom cosu menu(Il), u3yuenue criocoboB pasneneHus cMmeceit
(c mOMOIIBIO MarHUTa, GUIBTPOBAHKE, BBITAPUBAHNE, TUCTHIUISLINSA,
xpomarorpadusi), TMPOBEACHWE OYUCTKH IOBAapEHHOW  COJIH,
HAOJIOZEHWE W  ONHCAaHUE PE3YJIbTaTOB IPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3/JaHHE Mojieiei

MOJIEKYJI (IITapOCTEPIKHEBBIX )

Baxwnerinue npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucnopon — snemeHT u
npocroe  BewiectBo. HaxokneHuwe — kuciopoja B IPUPOJE,
¢du3nueckre U XMMHUYECKHE CBOMCTBA (peakiuu ropenus). OKCUIbl.
[Ipumenenne xkuciaopopa. CrnocoObl MOMy4EeHHUS KHCIOpOJa B
7abopaTopud W TMPOMBIIUICHHOCTH. KpyroBopoT kuciopoma B

npupoje. O30H — aJIOTPOIIHAs MOAU(DUKALIHS KUCIOpOAa

2.2

TemoBoit  3¢pdekT XUMHYECKON peakuuu, TEePMOXUMHUYECKHE
YpaBHEHHUSI, 9K30- U IHJAOTEPMUYECKUE peaKLUU. TOIIMBO: yrojb U
MeTaH. 3arps3HEHHE BO3/lyXa, YCHUJICHHE MapHUKOBOTO 3(dekTa,

pa3pylIeHue 030HOBOTO CJIOSI
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BO[[OpOI[ — JJICMCHT U IIPOCTOC BCHICCTBO. Haxoxnenue BOAOPOJAa B
Impupoac, (bHBquCKI/Ie n XHMHWYCCKHC CBOﬁCTBa, IIPUMECHCHUEC,

cnocoObI osryyeHust. Kuciorsl u conu
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MousipHblii 00BEM razoB. Pacuérbl 10 XUMUYECKUM YpaBHEHUSAM

2.5

dusnyeckue cBOMCTBa BOAbl. Boga kak pactBoputenb. PacTBOpsI.
HacellienHble ¥ HEHACHILIEHHBIE  pacTBOpPbl. PacTBOpUMOCTH
BEIIECTB B BojJe. MaccoBas [1oyisl BelIecTBa B  PacTBOPE.
Xumuyeckue cBoicTBa Boabl. OcHoBaHus. Posib pacTBOpoB B
NpUpoOJie U B KU3HU 4eloBeka. KpyroBopor Boabl B HPHUPOJIE.

3arpsi3HeHue npupoHbIX BoJ. OXpaHa U OUKMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanms HEOPTraHUYECKHUX COEIUHEHUH. OKCHUIbL.

Knaccudukamuss ~ OKcHIOB: coseoOpa3zyromue (OCHOBHBIE,




KHCIIOTHBIE, amM(oTepHbIle) U HeconeobOpasyrommue. HomeHnknarypa
okcugoB. @Du3MUECKME ¥ XUMHUYECKHE CBOHCTBA  OKCHJIOB.

HOJ’Iy‘IGHI/Ie OKCHJ0B

2.7

OcHoBaHusl. Knaccudpukanus OCHOBaHUM: mENnoYn u
HEPacTBOPHUMBIC OCHOBAaHWUSL. Homenkmarypa OCHOBAaHUIA.
duznyeckue M XUMHUYECKHE CBOicTBa ocHoBaHuM. Ilomydenue

OCHOBaHUU

2.8

Kucnotel. Kmaccudukarmust kucnor. HomeHknaTypa  KHCIOT.
dusznueckue M XUMUYECKHE CBOMCTBAa KHUCIOT. Psa akTuBHOCTH

MerauioB H.H. bekerosa. [Tosnyuenue kucinor

2.9

Comu. Homenknarypa cosieil. @u3nueckue U XUMMUYECKUE CBOMCTBA

couseil. [Tomyuenue coseit

2.10

I'enernyeckas cBA3b MCXKAY KilacCaMHU HEOPTaHUYCCKUX CoeI[I/IHeHI/Iﬁ

2.11

XuMu4ecKkuit HKCIIEPUMEHT: KaueCTBEHHOE orpezeneHue
CoZiepKaHUsl KHUCIOpoJa B BO3AyXe, IMONydyeHHe, coOupaHue,
pacrmo3HaBaHHE€ W HW3YYEHHE CBOMICTB KHUCIOpOZa, HaOIIo/leHue
B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJOM M YCIOBUSI BOSHUKHOBEHHS
U TpeKpaleHusi ropeHus (moxapa), O3HaKOMJIEHHE C oOpas3lamu
OKCHJIOB ¥ OIMCaHWE WX CBOWCTB, TIOJNy4eHHUE, coOupaHue,
pacrmo3HaBaHME€ M H3Y4YeHHE CBOMCTB Boaopoja (ropeHwue),
B3auMozeiictBue Bojoporna ¢ okcuaoM wmeau(ll) (BozmoxHO
UCIOJIb30BaHUE  BHJAEOMATEpUANOB),  HaOmoAeHHEe  OOpas3loB
BEIIECTB KOJHMYECTBOM 1 MOJIb, HCCIEIOBAaHHE OCOOCHHOCTEM
pacTBOpEHHMs  BEIIECTB  C  pa3IM4YHONM  pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM J0Jei
pacTBOPEHHOrO BeUIECTBa, B3aMMOJCHCTBHE BOABI C MeTallaMu
(Hatpuem u KaJIBIIUEM ) (BO3MOXKHO HCIIOJIb30BaHKUE
BUJICOMATEPHAIIOB), OMpE/CIIEHNE PACTBOPOB KHUCIOT U IEJIOoYeH C
MOMOIIBIO0 WHIMKATOPOB, MCCIEAOBaHNE 00pa3ll0oB HEOPTaHUUECKUX
BEUIECTB Pa3NIMYHBIX KJIACCOB, HAOIIOJCHHE H3MEHEHHUS OKPAaCKHU
WHIUKATOPOB B pacTBOpax KHUCIOT U IMIEJIOYeH, H3ydeHHe
B3auMozeicTBusa okcuaa menu(ll) ¢ pacTBopoM cepHOUl KHCIIOTHI,
KUCJIOT € METaUlaMH, pPEaKluid HEeWTpaau3aluuu, IOJIYyYECHHE

HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUE OJHOI'0 METajljla ApYruM




H3 pacTBOpa COJIM, PCHICHUC SKCICPUMCHTAJIBHBIX 3aJa4 IIO0 TCMC

«BaxHeinme KJ1acchbl HEOPraHUYECKUX COCAMHEHUIN

IIepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMHU4YECKUX
anemenToB J[.M. MenpaeneeBa. CTpoeHrue aToMOB. XUMUYECKast

cB3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC pCaknuun

3.1

HepBHe IIOIIBITKH KJIaCCI/I(l)I/IKaI_[I/II/I XUMHUYCCKUX  3JICMCHTOB.
Ilonstne o rpymmnax CXOJHBIX  3JIEMCHTOB (H_IeJ'IO‘lHBIe n
MICI0YHO3CMCIIbHBIC MCETAaJlJIbI, TaJIOI'CHBEI, HHCPTHBIC ra351) .

DJeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI

3.2

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XHUMUYECKUX
3JIEMEHTOB .. Meneneesa. Koporkonepuoanas u
JmHHONepuoHast Gopmbl Ilepuonnyeckoil cucTeMbl XMMHYECKHX
anemenToB .M. Menneneesa. llepuonst u rpynnsl. @uznueckuil

CMBEICIT MOPAAKOBOT'O HOMEpa, HOMEPOB IIEPUOJa U I'PYIIILI 3JIEMCHTA
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Crpoenue atoMoB. CocTaB aTOMHBIX siaep. M30Tonbl. DIEKTPOHBI.
CrtpoeHue 3JeKTPOHHBIX 000J04Y€K aTOMOB MEPBbIX 20 XUMHUUYECKUX
snementoB  llepmoamueckoir  cuctembr .M.  Menneneena.
XapakTepucTuka XUMHUYECKOTO 3JEMEHTa MO €ro IMOJIOKEHUIO B

[Tepuonnueckoii cucreme .M. Menaeneena
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3aKOHOMepHOCTI/I HN3MCHCHHA  paauyca aTOMOB XHUMHUYCCKUX
9JICMCHTOB, MCTANIMYCCKUX MW HCMCTAIJINYCCKUX CBOIMCTB IO
rpynmnaM MW IIC€puoJaM. 3HaueHMe HepI/IOI[I/ILIeCKOFO 3dKOHa H"
Hepno;mquKoﬁ CUCTCMblI XHUMHYCCKUX DJJICMCHTOB IJIA Pa3BUTUA

Hayku u nipakTuku. .M. MenzaeneeB — yu€Hbli U rpaKJaHUH

3.5

Xumunyeckas cBsi3b. KoBaneHTHas (MOJsipHasi U HEMOJSIPHASI) CBA3b.

DNEeKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. loHHas CBs3b

3.6

Crenenb okuciicHHsA. OKHCIUTECIHHOBOCCTAHOBUTCIBHBIC pPCaKkru.
Hpoueccm OKHCJICHHA KW  BOCCTAHOBJICHHA. Oxucimuren U

BOCCTaAaHOBHUTCIIN

3.7

XHUMHUYECKUH IKCIIEPUMEHT: U3y4YeHHE 00pa3L 0B BELUIECTB METAINIOB
U HEMETAJUIOB, B3aHMOJEHUCTBHE THIPOKCHIA ILIMHKA C pacTBOpamMH
KMCJIIOT M IIEJI0YEH, IPOBEAEHUE OIBITOB, WJUIFOCTPUPYIOIIUX

IMPUMEPBI OKHCIUTCIIbHO-BOCCTaAHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe,




peaKIK pas3yIoKEHUs, COCTUHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BemectBo u xumunueckas peakuus. [lopropenue

1.1

[lepuonnueckuit 3akoH. [lepmoanuyeckas cucTeMa XHUMHYECKHX
sneMmenToB JI.1. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHYECKHX DJIEMEHTOB TMEPBBIX TPEX
MEPUOJIOB, KalHs, KaJbLMS U UX COCIUHEHHH B COOTBETCTBUHU C
MOJI0KEHUEM 3JIEMEHTOB B [IeproIMUeCKON CUCTEME U CTPOEHUEM UX

aTOMOB

1.2

CTtpoeHue  BemiecTBa:  BUAbI ~ XMMHUYECKOM  CBSI3U. UMbl
KPUCTAJUIMYECKUX PEETOK, 3aBUCHUMOCTb CBOWCTB BEIIECTBA OT
TUMNA KPUCTAUIMYECKOW PEmETKM MW BHUJA XUMHUYECKOM CBS3H.
Knaccupukanms u  HOMEHKIATypa HEOPraHMYECKHMX BEIICCTB
(MexXIyHapoHas W TpUBHAIbHASA). XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCTUHEHUIH,

TCHCTUYCCKAs CBA3b HCOPTraHNMYCCKUX BEILICCTB

1.3

Knaccugukanus XMMHYECKMX peakluil IO pa3ivyHbIM MpU3HAKaM
(mo 4YMcily M COCTaBy YYacTBYIOIIMX B pEakLUUU BELIECTB, IIO
TeIIoBOMy 3(dexTy, 10 H3MEHEHHIO CTeleHeH OKMCIEeHUs
XUMHYECKHX  DJIEMEHTOB, 10  OOpaTUMOCTH, IO  YYaCTHIO
KaTaJln3aropa). OK30- u SHAOTEPMHUUYECKUE peaxkuuy,
TEPMOXMMHMUYECKUE ypaBHEHUA. [IoHATHE O CKOPOCTH XMMHMUYECKOU

peakIuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKHUX PEaKIUAX.
[lonaTe O TrOMOTEHHBIX W TETEPOTeHHBIX peakiusax. [lousarue o
XUMHYECKOM paBHOBecHU. DakToppl, BIMSIONIME HA CKOPOCTb

XUMHUYECKOH PCaKIMU U MOJIOKCHUEC XUMHUYCCKOI'O PABHOBCCHUA

1.5

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, JIEKTPOHHBIA OalaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON peakuuu. CocrasieHne

ypaBHeHI/Iﬁ OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C




HCIIOJIb30BAHUEM MCETOZA SJICKTPOHHOTI'O OanaHca

1.6

Teopust  ANEKTPOIUTUYECKOM  JUCCOLMALUU. IJICKTPOJIUTHI U
HEINeKTpoJuThl. KaThoHbl, aHWOHBL. MexaHu3M aHUCCOIUALUU
BEIIECTB C pAa3JWYHbBIMU BHJAMU XUMHYECKON CBsaA3u. CreneHb
nuccormanuy. CHIIbHBIE U ca0ble dJEKTPOJIUTHI. Peakimm MOHHOTO
oOMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, TIOJIHBIE U
COKpaliéHHble HWOHHBbIE YypaBHEHHsS peakuuil. CBoOICTBa KHUCIOT,
OCHOBAHUH M COJICH B CBETE MPEJICTABICHUA 00 AJIECKTPOJIUTHUCCKOU
nuccouranuu. KadecTBeHHBblE peakuuu Ha HOHBL [loHsTHe O

TUJIPOJIU3E COJICH

1.7

XUMUYECKUN  JKCIEPUMEHT:  O3HAKOMJIEHHE €  MOJENSIMH
KPUCTATMYECKUX PEHIETOK HEOPTAaHUYECKUX BEIICCTB — METAJIOB U
HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIopHIa
HATpUs); HCCICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOU
peakuu OT BO3JCHCTBUS pPAa3IMUYHBIX (PAKTOPOB; HCCIEIOBAHUE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BELIECTB, MpoOIecca TUCCOLHMALUU
KUCIIOT,  IIeno4e W coiell  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB);  MPOBEACHUE  OMBITOB, HJUTFOCTPUPYIOLIUX
NpU3HAKW TPOTEKaHUs peakiuii HOHHOro obOmeHa (oOpa3oBaHMe
ocaZka, BBIJENIEHHME Ta3a, o0pa3oBaHME  BOJbl);  OIIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuit  (ropeHHe,  peakiuu  Pa3JIOXKEHUs,  COCAMHECHUS);
pacrio3HaBaHHE€  HEOPraHMYeCKMX  BEIIeCTB  C  IOMOIIbIO
KAueCTBEHHBIX PEAKIMH Ha HMOHBI; PEIICHHUE 3KCIEPUMEHTAIBHBIX

3aja4

HemeTamie! 1 ux COCIUHECHUA

2.1

OO0wast XxapakTepucTuKa rajgoreHoB. OcoOOEHHOCTH CTPOEHHs AaTOMOB,
XapakTepHble CTerneHu okuciaeHua. CrpoeHne u  (PuU3NUECKUE
CBOMCTBA MPOCTHIX BEILECTB — IAJIOTEHOB. XMMUYECKUE CBOMCTBA HA
npuMepe xjopa (B3aMMOJEHCTBHE C MeTalllaMM, HEMETalUlaMHu,
menoyamu). Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKUE
CBOMCTBA, IIOJIydeHHE, IIpUMEHeHue. [JleiucTteue xjopa H
XJIOPOBOZOPOJA Ha OPraHMU3M 4esloBeKa. BakHeHnmume Xaopuasl 1 UX

HaXOXJICHUE B MPUPO/IE




2.2

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnsl. OcoOeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTEepHbIE CTENEHU okuciaeHus. CTpoeHue u
¢u3nueckue CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEpHI.
AnnotponHsle MOIUGUKALMM KUCIOpOJa U cepbl. XHUMHUYECKHE
cBoiictBa ceprl. CepoBomopon, cTpoeHue, (usudeckue Hu
XUMUYECKHE CBOMcCTBAa. OKCHUIBI CEpbl KAk IPEICTaBUTENN
KHCJIIOTHBIX OKCHUIOB. CepHa;I KHCJIOTAQ, (bH?;H‘-IQCKHC U XHUMHYCCKHEC
cBoiicTBa (oOmMe Kak MpeacTaBUTENsl Kjacca KUCIOT U
cneunduyeckue). XHUMHUYECKHE peakLUH, JIeKallue B OCHOBE
IOPOMBIIIJICHHOTO  croco0a  HOJY4YeHHs  CEpHOM  KUCIIOTHI.
[Tpumenenne. Conu cepHOM KUCIOTHI, KaueCTBEHHas peakuus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COEAMHEHUH B INPHUPOJE.
XUMHYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpe/ibl COETUHEHUSMU CEPBI
(KHCTIOTHBIC JTOKAM, 3arpsi3HEHHE BO3JyXa W BOZOEMOB), CHOCOOBI

€TOo MpCAOTBpaAICHUSA
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OO0mas xapakTepuCTHKa 23JIeMEHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMS. A30T,
pacnpocTpaHeHue B MpUpoze, GU3nuecKue U XUMUYECKHe CBONCTBA.
KpyroBopor aszora B mnpupoje. AMMHUAK, €ro (QHU3HUYECKUE U
XMMHYECKHE CBOWMCTBA, MOJy4YeHHe U npuMmeHenue. Coau aMMOHUS,
uX  (QU3MUECKMe W  XUMHYECKHE  CBOWCTBA, IPUMECHEHHE.
KauecTBeHHast peakuus Ha MOHBI aMMOHHMs. A30THasi KUCJIOTa, €€
Nojy4yeHue, (U3MYEeCKUe W XHMHUYECKHe CBOiicTBa (oOmme Kak
IpeJCTaBUTeNs Kilacca KUCIOT u crneuuduueckue). Vcnonb3oBanue
HUTPATOB U COJIEH aMMOHHUSI B Ka4eCTBE MUHEPAIbHBIX yI0OpEHUH.
XUMUYECKOE 3arps3HEHHE OKpPYXKAroled Cpeapl COeTUHEHUSIMHU
a3oTa (KUCJIOTHBIE [JOIM, 3arpsA3HEHME BO3AyXa, IIOYBBI U

BOJ0EMOB)
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®dochop, amrorpornHble Moaubukanuu docdopa, Quznyeckue wu
xummudeckne coiictBa. Oxcupa docdopa(V) u dochopHas kuciora,
¢u3nveckue U XUMHYECKUE CBOKMCTBA, moiiydeHue. lMcrosb3oBaHue

¢dochaToB B KauecTBE MUHEPAIBHBIX Y10OpeHU

2.5

OO6mas xapakrtepuctuka 31eMeHTOB IVA-rpynnsl. OcoOeHHOCTH

CTPOCHHA AaTOMOB, XapaKTCPHBIC CTCICHW OKUCICHUA. anepoz[,




QUIOTPONHBIE  MOAU(HKAIMK, PACIpPOCTpaHEHHE B  TMPHUPOJE,
¢u3nyeckue M XUMHUYECKHe cBoHcTBa. Ancopbuus. Kpyrosopot
yriepoga B mpupozae. Okcuipl yriepojga, UX (QU3HYECKUE U
XMMHUYECKHE CBOWCTBA, NEHCTBUE HA KUBbIE OPraHU3MBbI, IOJYUEHHE
U IPUMEHEHHE. DKOJIOIMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yrinepona(lV); rumore3a T1700aqbHOrO TMOTEIUICHHS — KIIMMATa;
NapHUKOBBIN 3 (deKT. YToNbHas KUCIO0Ta U €€ CONU, UX (PU3NUECKue
U XMMHUYECKHE CBOWCTBA, MOJIyueHUE U npuMeHeHue. KauectBenHas
peakuus Ha KapOoHaT-uoHBlL. Vcrnosib3oBaHue KapOOHATOB B OBITY,

MCIUIHUHE, IIPOMBIIIJICHHOCTH U CEJIbCKOM XO03SHCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BELIECTBAX KakK O
COCJMHEHUAX yriepoja (MeTaH, 3TaH, ATWJICH, AlETUJICH, 3TAHOI,
[JIMLEPUH, YKCYCHas KucioTa). X cocTaB M XUMHUYECKOE CTPOEHUE.
[TonsaTHe O OHMOJOrMYECKH BaXKHBIX BEIIECTBAX: JXKUPaxX, Oenkax,
YIIIEBOJAX — M UX POJIM B )KU3HHU 4eI0BeKa. MarepuanbHOE €IMHCTBO

OpTraHUYCCKUX U HEOPTaHUICCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢u3uueckne U XHMMHUYCCKHUE CBOWCTBA, IOJYYCHHE H
npumeHenne. CoeauHeHUs KpemMHHs B mpupoxe.  OOmme
npejacTaBieHus 00 okcuae kpeMHHs(IV) M KpeMHHEBOW KHCIIOTE.
CI/IJII/IKaTBI, nux HNCIIOJIB30BAHUC B 6BITy, MCOUIIUHE,
INPOMBIIIICHHOCTH.  BaKHEHIne  CTPOUTENBbHBIE  MaTePHUAIbI:
KepamMHuKa, CTEKJO, IIeMEHT, OeToH, kene300eToH. I[Ipobrembl
0C30MacHOTO  HWCIIOJIb30BAHUS ~ CTPOMTEIBHBIX  MATCPHUAJIOB B

OBCE€IHEBHON XU3HU

2.8

XUMHYECKUN HKCIIEPUMEHT: H3ydeHHuE OOpaslloB HEOPraHUUYECKHUX
BEILIECTB, CBOMCTB COJISIHOM KHCJIOTBI; MPOBEICHHE KadeCTBEHHBIX
peakuuMii Ha XJIOPUI-HOHBI W HAONIOACHHE TPU3HAKOB UX
MPOTEKAHUS; OIbBITHI, OTpaKarwmue G(U3NIECKUEe H XUMHUUYECKHE
CBOMCTBA TaJIOTCHOB M HUX COCIWHEHUH (BO3MOYKHO HCITOJIb30BaHUE
BHUJICOMATEPHAJIOB);  O3HAKOMJIEHHE C  O00pa3laMud  XJIOPHJIOB
(raloreHu10B); O3HAKOMJIEHME ¢ oOpa3uamMu ceppl U €€
COCTMHCHUSIMU  (BO3MOXXHO HCITOJIb30BaHHUE BHUICOMATEPHAIIOB);
HaOMo/IeHue Tmporecca OOyriaMBaHUS —caxapa IMOJA  JCHCTBHEM

KOHHeHTpHpOBaHHOﬁ CepHOﬁ KHCJIOTBI;, H3YYCHUC XHMHYCCKHUX




CBOWCTB pa30aBIEHHOW CEPHOU KUCIIOTHI, MPOBEICHNE KAaueCTBEHHOM
peakuu Ha Cyiab(haT-uOH U HaONIO/IeHUEe MpU3HaKa €€ MPOTEeKaHUS;
O3HAKOMIIEHHE C (PU3MYECKUMHU CBOMCTBaMH a30Ta, gochopa u ux
coequHEHUN  (BO3MOXKHO  KCIIOJB30BaHHE  BUJIEOMATEPHAIIOB),
oOpasmaMu  a30THBIX M (PochOopHBIX yHOOpeHHii; MOIydYeHHE,
coOupaHue, pacro3HaBaHHME M HU3yYEHHE CBOMCTB aMMHAKa;
IPOBE/ICHUE KaUeCTBEHHBIX PeaKkUii Ha HOH aMMOHUsA U pochaT-noH
U UW3y4yeHUE IIPU3HAKOB HX IPOTEKAaHUsA, B3aUMOJCHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeEAbI (BO3MOXHO
UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3y4eHUe Mojienei
KpUCTAINIMYECKUX  pemérok  anmasza, rpadurta, Qymiepena;
O3HAKOMJIEHHE C MPOLECCOM aicopOLUU PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOICTBOM IMPOTHUBOras3a; MOJy4YeHUE,
coOupaHue, paclio3HaBaHUE U U3YyYEHUE CBOWMCTB YIJIEKHMCIIOIO rasa;
MMPOBCACHNEC KAaUCCTBCHHBIX peaKum”I Ha Kap6OHaT- U CHJIMKaT-HOHBbI
U U3Y4YEHHME IPU3HAKOB MX IPOTEKaHMs; O3HAKOMIIEHHE C
MPOIYKIIHEH CHJIMKATHOMN MIPOMBIIIJICHHOCTH; pelieHue
SKCHCPUMCHTAJIBHBIX 3a7a4 IO TECMC «Baxxknenmne HeMeTallJIbl U UX

COCOAUHECHUA»

MeTamuisl U uX COCOAUMHCHU

3.1

OO0mass xapakTepuCcTUKa XUMHYECKHX JJIEMEHTOB — METalIOB Ha
OCHOBaHUU UX ToJIokeHus: B Ileproauyeckoit cucreMe XMMHUYECKUX
snementoB J[.M. MenneneeBa u crpoeHus aroMoB. CTpoeHue
METAJIJIOB. Mertannnueckas CBA3b u MeTayuIndecKas
KpUCTAIJIMYECKas PeIETKa. DIEKTPOXUMUUECKUM psijl HAMPSKEHUH

MCTAJJIOB

3.2

Ou3ndYecKkue U XUMHYECKHE CBOWCTBA MeTauioB. OOIIHe CIOCOOBI
noJlydyeHus: MeTayuioB. [loHsATHE O KOpPO3MHM METAIIOB, OCHOBHBIE
crocoObl 3amMThl MX OT Koppo3uu. CruaBbl (CTanb, YYTyH,
TIOpATIOMUHMK, OpoH3a) © WX TNpPUMEHEHHE B OBITY W

IMPOMBIINIJICHHOCTH
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[[{erounble MeTauibl: noJIOkeHUe B Ilepuonnueckon cucreme
xumuueckux snemeHToB JI.M. MenneneeBa; CTpOEHHE HX aTOMOB;

HaxoxXJeHue B npupoje. Pusznyeckue U XMMHUUYECKUE CBOWCTBA (Ha




npuMmepe HaTpus U Kainusi). OKCUAbl U TUAPOKCUIBI HATPUS U KaJusl.

HpI/IMeHeHI/Ie IICJIOYHBIX METAIJIOB M UX COGI[I/IHGHI/Iﬁ
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[Ilenouyno3eMenbpHBIE METAJIBl MarHuil M KaJbI[UM: IIOJIOKCHHE B
Ilepuoanueckoit CHCTEME XHMHYECKHX  DJIEMEHTOB J.N.
MenzeneeBa; CTpPOCHHE HMX aTOMOB; HAaxO0XJICHUE B IMPUPOJE.
dusnueckue W XUMHUYECKHE CBOMCTBA MarHus ¢ KalIbIIUsl.
Baxneiimne coeauHeHuss Kaublus (OKCHUJIl, THUIPOKCHUJ, COJIH).

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHus

3.5

Amomunuii: nonoxxkenne B Ilepuonnyeckod cHCTEME XUMHUYECKUX
aneMeHToB J[.M. MeHnpneneeBa; CTpoeHHE aTroma; HAXOXKICHHUE B
npupone. Dusmueckne W XUMHUYECKHE CBOWCTBA  AJFOMHUHMSL.

AmMboTepHbIe CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMHHUS

3.6

Kene3o: mnonoxenue B Ileproanueckoll CUCTEME XHMUYECKUX
snementoB JI.MI. MeHneneeBa; CTpoeHHME aTroMma; HaxO0XJACHUE B
npupoje. dusndyeckue U XUMHYECKUE CBOMCTBa sxene3a. OKCHUBL,
ruapokcuabl U conu xxeneza(ll) u xenesa(lll), ux cocras, cBoiCTBa U

HOJy4EeHHE

3.7

XVUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMyu METAJIOB U
CIUTAaBOB, WX (HU3MYECKHMMH CBONCTBAMH; H3yYCHHE pPE3yJIbTaTOB
KOPPO3UHU METAJUIOB (BO3MOKHO HCIIOJIb30BAHKUE BHICOMATEPHAIIOB),
OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA KAJIbIIUS M HATPUS C BOJOM
(BOBMOXHO HCHOJB30BaHUE BHJICOMATEPUANIOB); HCCIICIOBAHUE
CBOMCTB JKECTKOH BOJBI; MpOIECCa TOPEHUs jKelie3a B KHCIIOPOJE
(BOBMOXXHO  HCIIOJIb30BAHHWE  BUJCOMATEPHANIOB);  MPU3HAKOB
MPOTEKAHUsI KAueCTBEHHBIX PEAKIMH Ha WOHBI (MarHus, KajbIlus,
amromuHus, nuHka, xeneza(ll) u xenesa(Ill), memu(Il); HabmroneHme
U OIHMCAHHWE IPOIECCOB OKPAIMBAaHUS IUIAMEHW HOHAMHU HATPHS,
Kamusi U Kaiblus (BO3MOXHO HWCIIOIH30BAaHUE BHUICOMATEPHUATIOB);
uccieoBaHie aM(pOTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHHUSA H
TUIPOKCHU/IA IIMHKA; PEIICHUE SKCIICPUMEHTAIBHBIX 33/1a4 M0 TeMe

«Baxxnennme MeTaJIbl M UX COCOAUHECHUA»

XUMHUSA U OKpY’Karolas cpena

4.1

Hosrle Mar€puajbl W TEXHOJIOI'MH. BemecrBa u Marc€puajibl B




MOBCEIHEBHOM JKU3HU YEJOBEKa. XHUMHUS U 310poBbe. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHMUECKHUX peakiuil B ObiTy. IlepBas

IIOMOIIB IMPU XUMHUYECKUX OXKOrax U OTPaBJICHUAX

OCHOBBI 3KOJIOTHYECKOM T'paMOTHOCTH. XHUMHUYECKOe 3arpsA3HCHHUC

okpyxatomieit cpensl [1/IK. Posib XuMuu B pelieHUN SKOJIOTMYECKUX

4.2 npobnem.  [IpupojHble  HCTOYHUKH  YTIIEBOJOPOJOB  (Yrolb,
MPUPOIHBIN ra3, HePTh), MPOIAYKTHI UX MEPEePabOTKH, UX POJIb B OBITY
Y IPOMBIIIUIEHHOCTH

43 XUMHUYECKUH OKCIIEPHUMEHT: H3Y4YeHHE OO0paslloB MaTepUaioB

(cTek1o, cIIaBbl METAJIIIOB, [TOJIMMEPHBIE MaTEPUAIIbI)




HHPOBEPSEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon
nposepst
€MOoro
TpedoBa
HHUSA

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/bLHOI
NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsi HA OCHOBeE
orocC

IIpencrasnenue:

1.1

0 MO3HABAEMOCTH SIBJICHUH NPUPOIbI, TOHUMAaHUE 00bEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOH HayKh Kak o00JyacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOILIeH KyJIbTyphl
U IPaKTUYECKOW JIEATEIbHOCTH 4YEJIIOBEKA B  YCIIOBUAX
COBPEMEHHOro oOOLIeCTBa; IMOHMMAaHME MECTa XHMHHU CpeIu

APYTrux €CTCCTBCHHBIX HAYK

1.2

O  Hay4yHbIX  METOJAaxX  IIO3HAHHA, B  TOM  4HCIIE
JKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOJAX HCCIIECIOBAHUS
BEIIECTB W  M3YYCHHUs] XUMUYECKHX pEaKklUi; YyMEHHE
UCTOJb30BaTh MOJAETH JUIs OOBSICHEHUS CTPOSHHS aTOMOB H

MOJICKYII

1.3

0 cdepax npodeccuoHaNbHON IEATENbHOCTH, CBA3AHHBIX C
XUMHEH U COBPCMCHHBIMU TCXHOJIOTUSAMHU, OCHOBAHHBIMH Ha
JOCTUKEHUSIX XUMUYECKOW HAYKH, YTO IO3BOJIUT O0yUaIOLUMCS
paccMaTpuBaTh ~ XMMHIO Kak  chepy cBoed  Oymymieit
npodecCHOHAIbHOM IEATEIbHOCTH U CIENIaTh OCO3HAHHBIN
BbIOOp XMMMH Kak NpO(UIBHOrO MpeaMera MpHU Iepexoie Ha

YpOBEHb CpeHEro o0I1ero 0opazoBaHus

Biagenue cucteMoil XUMMYECKUX 3HAHUN U YMEHUE IIPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

2.1

BaKHEHIIINE XMMHUYECKHE MOHATHSA. XUMHUUYESCKUI JJICMCHT, aTOM,

MOJICKYJIa, BEIICCTBO, ITIPOCTOC U CJIOKHOC BCIICCTBO, OAHOPOAHAA




U HEONHOpPOJIHAs CMECh, OTHOCUTEIIbHBIE  aTOMHas U
MOJIEKYJISIpHAs MAacChl, KOJUYECTBO BEILECTBA, MOJb, MOJSpHas
Macca, MOJIApHBIA OO0BEM, OKCHA, KHUCIOTa, OCHOBAHHE, COJIb
(cpenHsis), XMUMUYECKasi PeaKiys, peakui COeIUHEHUs, pEeaKIuu
Pa3NIOKEeHUsI, pPeaKkMy 3aMEIICHUs, peakiuu OOMeHa, TEIUIOBOM
3 deKT peakiuu, 3K30- U SHIOTEPMUYECCKHE PEaKIIUH, PacTBOP,
MaccoBasi J10JI1 XUMUYECKOI'0 JIEMEHTa B COEAMHEHUH, MaccoBast
JI0J1s1 U TPOLIEHTHAsl KOHIIEHTpallys BEIEeCTBa B PAacTBOpE, AIpO
aToMma, JJIEKTPOHHBIA CJIOM aroma, aTOMHasi OpOWTallb, PaaHycC
aToMa, BaJC€HTHOCTb, CTENEHb OKHCIIEHUS, XUMHYECKas CBS3b,
AJIEKTPOOTPHUIIATENIBHOCTD, MOJSIPHAsl U HEMOJsIpHasi KOBaJCHTHAs
CBSI3b, MOHHAsl CBA3b, META/UIMYECKas CBA3b, KPUCTAILIMYECKAs
peméTka (aToMHasi, HWOHHAs, METaJUIM4ecKas, MOJEKYJspHast),
WOH, KaTWOH, AaHWOH, OJIEKTPOJIUT U  HEIIEKTPOJIMT,
AIIEKTPOJIUTUYECKAS] JUCCOIMAIS, PEAKUUH HOHHOro OOMEeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  pEaKUUM, OKHUCIUTEIb U
BOCCTAHOBHTENb, OKHUCIIEHHE M BOCCTAaHOBJICHHUE, ODJIEKTPOJIU3,
XMMHUYECKOE paBHOBECUE, OOpPATUMbIE U HEOOPAaTHUMBIE PEAKIIMH,
CKOpPOCTh XMMHYECKOW peakuuu, kataimuzatop, ITJK, xopposus

METaJIOB, CILIABEI

2.2

OCHOBOIIOJIAraloIIfe 3aKOHbI XMMUU: 3aKOH COXPAHEHHUS MacChl,
nepuoauyeckuii 3akon [[.M. MeHnneneeBa, 3aKOH IMOCTOSIHCTBA

COCTaBa, 3aKOH ABOTrapo
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TEOPUM XHMHMHM: aTOMHO-MOJICKYJISIDHAs — TEOpHUs, TEOpHs

BHeKTpOHHTquCKOﬁ Jucconnanumn

BJ'IaIleHI/IC OCHOBaMH XHMHUUYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBWIBHO HCIOJIb30BaTh HM3yYCHHBIC BEUICCTBA U
MaTepuaisl (B TOM YUCIIe MUHEpPaIbHbIE YAOOPEHMSI, METAILIBI U
CIUIaBbI, MPOAYKTHI IEpPepabOTKH TPUPOAHBIX HCTOYHHKOB
yraeBoaopoaoB (yrisi, MPUPOAHOTO Tasza, HedpTH) B OBITY,
CEeITbCKOM XO3SICTBE, HAa MPOU3BOJICTBE M NMOHMMAaHUE 3HAUCHHUSI
KHUPOB, OCIIKOB, YIJIEBOJIOB JISi OpraHM3Ma 4YelOBEeKa; yMEHHE
MIPOTHO3UPOBATH BIUSHHUE BEIISCTB M XUMHUECKUX MTPOIECCOB HA

OpraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CpeLy




3.2

YMCHUC HHTCIPUPOBATL XHMHUUYCCKHEC 3HAHUA CO 3HAHUAMU

IPYTrUx y4eOHBIX MPEeIMETOB

33

HaJIM4YUMEe OMbITa paboThl € pa3IUYHBIMH  HCTOYHHKAMH
uHbpopMalid 1O XuUMUU (Hay4Hass M HAY4YHO-TIOIMYJsApHas

JuTepaTypa, cJIoBapu, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLICHUBAThb I/IH(bOpMaI_[I/IIO O BCUICCTBAX, UX
MIpeBpaliCHUAX MW IMPAKTHUYCCKOM INIPHUMCHCHHHUM W YMCHHC

WCII0IB30BaTh €€ JUIsl pelieHus1 yueOHO-I03HABATEIbHbIX 3a1a4

Brnanenue ocHOBaMU MOHATUWHOIO aIapara ¥ CHMBOJIUYECKOTO
S3bIKa XUMHH JUIS COCTaBJeHHUS (QOpMYJ HEOpraHM4eCKHX
BEIIECTB, YPAaBHEHHN XHUMHUYECKUX PEAKIUK; OCHOBAMU

xumuyeckort HomeHkIaTypbl (IUPAC u TpuBHanbHOI)

YMmenue  OOBSCHATH  CBA3b  TOJOXKEHHS ~ DJIIEMEHTa B
[lepuonuyeckoil cucTteMe C YHCIOBBIMH XapaKTEPUCTHKAMH
CTPOCHHS aTOMOB XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa,
o0IIee YHUCIO 3JIEKTPOHOB), PACIpPENEICHUEM 3IIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB HEPBBIX TPEX IMEPUOJIOB,

KaJlug U KaJlbIIUA

[IpencraBinenue O MEPUOJUYECKON 3aBUCHMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pagmyc aToma,
BHGKTpOOTpI/ILIaTeJIBHOCTB), IMPOCTBIX M CJIOXHBIX BCIICCTB OT
MOJIOKEHUs 3yieMeHToB B Ilepmonuyeckoil cucteme (B Majblx
Iepuojax M IVIaBHBIX MOATPYIIAX) U 3JEKTPOHHOIO CTPOCHUS

aToMa

YMmenue kinaccuuuupoBarth:

7.1

XHUMHUYCCKUEC 3JICMCHTHI

7.2

HCOpPraHN4YCCKUE BCIICCTBA

7.3

XUMHNYECKUEC pCaKIn

Vmenue OIIPECACIIATh:

8.1

BaAJICHTHOCTb MW CTCIICHb OKHCICHUA XHMHYCCKHX DJJICMCHTOB,

3apsiJ| MOHA

8.2

BHJI XUMUYECKOM CBA3U U TUIl KPUCTAJUIMYECKOW CTPYKTYpHI B




COCANHCHUAX

XapakTep Cpelbl B BOJIHBIX pacTBOpax BeHIECTB (KUCIOT,

8.3
OCHOBaHMH)

8.4 OKUCJINTEINIh 1 BOCCTAHOBHTEIIh

9 YMeHHe xapakTepu30BaTh (PU3NUECKUEe U XUMUYECKUE CBOWCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, 030H, BOJOpO., rpadwur, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUMA, KaIHi, MarHui,
KaJIbLIMH, aTIOMUHUH, JKee30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ UX BOJHBIX PacTBOPOB (BOa,
aMMHaK, XJIOPOBOAOPOJI, CEPOBOJOPO, OKCUIBI U THUIPOKCHIBI
MetauioB [-IIA rpynm, amomunus, menu (II), nunka, sxenesa (11

9.2 u III), oxcunger yraepoma (II u IV), xpemuus (IV), a3zora u
dochopa (I u V), ceper (IV u VI), cepuucras, cepnas,
azoTucTas, asoTHas, ¢ochopHas, YrojbHas, KpEeMHHEBas
KHUCJIOTa ¥ UX COJIN)
MPOTHO3MPOBATh M XapaKTEePH30BaTh CBOMCTBA BEIIECTB B

93 3aBUCHMOCTH OT MX COCTaBa W CTPOCHHMS, IPUMECHEHHUE BEIIECTB

' B 3aBUCUMOCTH OT WX CBOWMCTB, BO3MOXXHOCTH IMPOTCKaHUS

XUMHUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX

10 YMEHHE COCTaBIATh MOJEKYJISIPHbIE W HWOHHBIC YpaBHEHUS
peakuuii, B TOM YHCIIE:

10.1 peakiuii HFOHHOro OOMeHa

10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI

103 WUTIOCTPUPYIONINX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB

' (Tpyrim) HEOPraHMYECKUX BEIECTB
10.4 MTOATBEPKIAIOIINX TEHETHYECKYI0 B3aMMOCBSI3b MKy HUMHU

11

YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):

OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEHICCTB,

MacCCOBYIO JOJIIO XUMHWYCCKOI'O 3JICMCHTA B COCANHCHUU

11.2

MacCCOBYIO JOJIIO BECIICCTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €0 Maccy, 00bEM Ta30B

11.4

10 YpaBHCHUAM XUMHYCCKUX peaKL[I/Iﬁ 1 HaXOAUThb KOJIMYCCTBO




BEIIECTBA, 00BEM M MacCy peareHTOB WM IPOJAYKTOB PEAKIIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM METOJaMHM HAy4YHOTO IO3HaHus (HaOI0JeHueE,
U3MEpPEHUE, HKCIEPUMEHT, MOJEIMPOBAHNUE) MpPU H3YyUYECHUU
BEUIECTB M XHMHUYECKUX SIBJICHUH; yMeHHe c(OpMyIHpoBaTh

pOoOJIeMY | MPEIOKUTE YTH €€ peIICHHUS

12.2

Oe3omacHoOM pa6OTH C XUMHYCCKHMHU BCIICCTBAMU, XHUMHYSCKOHN

MOCY0H U 1abopaTOpHBIM 000pyI0BaHUEM

12.3

nmpaBujiaMd ~ Oe30macHOro  oOpaleHuss ¢ BEIIEeCTBAMH,
WCIIONB3YyEMBIMU B TOBCEJIHEBHOM  JKWM3HHM, IpaBUIAMHU
MOBEJICHUS B IEJISIX COEpe)EHUS 3I0pPOBbS U OKPYXKAIOIICH
MIPUPOHON Cpeibl; MOHUMaHUE Bpeaa (0MacHOCTH) BO3JACHCTBUSA
Ha JKHMBBIC OPraHU3MBbI ONpPENCIEHHBIX BEIIECTB, CIOCOOOB

YMCHBIICHHUA U MPECAOTBPALICHHUA UX BPCAHOI'O BOSHeﬁCTBHH

13

Hannuue IMPAKTUYCCKUX HaBBIKOB IJIaHUPOBAHUA n

OCYLICCTBJIICHUA CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUE W  OIMCAaHHuC (bI/IBI/ILIGCKI/IX CBOICTB BCIIICCTB,
O3HAaKOMJICHUE C (I)I/I?;I/I‘-IGCKI/IMI/I N XHUMHUYCCKUMMU SBJICHUAMMU,
OIIBIThI, UJUIIOCTPUPYIOIIHUE IPU3HAKU IIPOTCKaHUA XHUMHYCCKUX

peakuuii

13.2

U3y4eHHe CIIOCOO0B pa3JeNeHus cMecel

13.3

MOJy4eHHE KHCIOpPOJAa U H3YyYEHHUE €ro CBOWCTB; IOJIy4EHHE
BOJIOPOJIa M M3YYEHHE €ro CBOMCTB; MOJYYEHHE YIJIECKUCIIOTO
ra3a 4 U3y4eHHE €ro CBOMCTB; IOIYYEHHE aMMHUAKa U U3y4EHUE

€ro CBOICTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMNPEIEIEHHON MaccoBOi Honeit

pacTBOPEHHOTO BEILIECTBA

13.5

MPUMECHCHUE  WHIUKATOPOB  (JlakMyca, METHIOpaHXka |
dbeHondTanenHa) I ONpENEICHUS XapaKTepa Cpeabl B

pacTBOpaxX KUCJIOT U LIEJIOYEN

13.6

HUCCJICAOBAHNE M OIIMCAaHHE CBOMCTB HCOPraHM4YCCKUX BCIICCTB
Pa3/IM4HbIX KJIACCOB;, H3YYCHHC B3aHMOHeﬁCTBHH KHCJIOT C

METalljiaMu, OKCHJaMH MCTaJIJIOB, PacTBOPpHUMBIMU u




HEPACTBOPUMBIMU OCHOBaHUSIMH, COJISIMU; MOJTy4eHue
HEPACTBOPUMBIX OCHOBAHMI{; BBITECHEHHE OJHOIO MeTaljia
JIPYTUM U3 pacTBOpa COJIM; UCClieJoBaHHE aM(pOTEPHBIX CBONCTB

TUAPOKCUI0OB AJIFOMUHUA U IIHHKA

13.7

pelICHHE JKCIEPUMEHTANBbHBIX 3a7ady no TemaM: «OCHOBHBIC
KJIaCChl HEOPraHWMYEeCKUX COCIUHEHUI»; «DJIEKTPOIUTHYECKAs
IMccouanusay; «BakHeHIne HeMeTalIbl U UX COCAUHCHHUSY;

«BakHele MeTaaiabl U UX COCAUHCHUA»

13.8

XHUMHAYECKHE OKCIIEPUMEHTBI, HUTFOCTPUPYIONINE PHU3HAKH
MPOTEKaHUs PEaKIUi MOHHOTO OOMEHA; Ka4eCTBEHHbBIC PEaKIHH
Ha TPUCYTCTBYIOIIME B BOJHBIX pPAaCcTBOpPaxX HOHBI: XJIOPHI-,
Opomuna-, wommna-, cyinbdar-, ¢ocdar-, kapOOHAT-, CHUIUKAT-
AQHMOHBI, THAPOKCUI-WOHBI, KATHOHBI aMMOHHS, MAarHHs,
KaJIbLIMs, allOMUHMS, kene3a (2+) u xenesa (3+), meau (2+),

IIUHKA

14

VYwmMenue:

14.1

NpCACTABIATE PE3YJIbTAaThl J3KCIICPHMMCHTA B (bopMe BBIBOJOB,
JA0Ka3aTciIbCTB, Fpa(l)I/IKOB u Ta6JII/IL[ " BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh  CBSI3U  MEXJIYy pealbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMA U TPOLECCAMH, MPOUCXOASAININMHU B
Makpo- M MHUKPOMHpE, OOBSACHATH MPUUYUHBI MHOT000pa3us

BCIICCTB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE I10
XUMHUHAN

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

1.1 Uucteie BemecTBa 1 cMecu. CriocoObl pa3jiesieHust cMecei

12 ATOMEI u MOJICKYJIBI. XUMHUYECKHE 9JICMCHTBI. CuMBOJIBI
XHUMHUYCCKHUX 3JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

13 Xumuaeckas (bOpMy.TIa. BanentHOCTh aTOMOB XHUMHUYCCKUX

sremMeHTOB. CTereHb OKHUCIEHUS

3aKOH MOCTOSHCTBA coOcTaBa BellecTB. OTHOCHUTEIbHAS aTOMHAs
14 Macca. OTHocuTenbHasi MOJEKyJsgpHas Macca. MaccoBas JoJist

XHUMHUYCCKOI'O 3JIEMCHTA B COCAUHCHNUN

KomnuectBo BemecTBa. Monb. MonspHast macca. MossspHbIH 00bEM
1.5 ra3oB. B3aumocBs3b KonMyecTBa, Macchbl M 4YHUCIA CTPYKTYPHBIX

€IMHMUI] BEIIECTBA

DuU3NYECKUE U XUMHUYECKHUE SIBICHUA. XUMHUUYECKas peakuus u e€
1.6 NpU3HAKK. 3aKOH COXPAHEHUsT MacChl BEIIECTB. XUMHUYECKUE

ypaBHEHUS

Ilepuonnueckuii 3axkoH u llepuogumueckas cucremMa XMUMHYECKUX

snemenToB JI.1. Menneneea. CTpoeHue aTOMOB

[lepuoanueckuii 3akoH. Ilepumommyeckass cucreMa XUMHUYECKUX
2.1 snementoB J[.M. MenaeneeBa. Ilepuoasl u rpynmbl. PuU3MYECKHI

CMBICJI MOPAAKOBOI0O HOMCPA, HOMCPOB IIECPpHUOAa U I'PYIIILI 3JICMCHTA

Ctpoenune atomoB. CoctaB aTOMHBIX sjep. M30Tombl. DJIEKTPOHBI.
2.2 CtpoeHune 3JeKTPOHHBIX 000JIOYEK aTOMOB NEPBBIX 20 XUMHUYECKHX

anemeHToB llepuoanyeckoii cucremsl .M. MenneneeBa

3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XHMUYECKHX 3JIEMEHTOB
53 HNepBbIX TPEX TMEpPHOJOB, Kalus, Kajibls (paauyca aToMOB,

QJICKTPOOTPULATCIIBHOCTH, MCTAUIMYCCKUX W HCEMCTAJUIMYCCKUX

CBOfICTB) n Hux COGI[I/IHGHI/Iﬁ B COOTBETCTBHH C IIOJIOXKCHHEM




9JICMCHTOB B HepHOHHHGCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BeliecTBa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJsipHAs M HEMOJIApHAs) CBA3b.
DNEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JeMEHTOB. VMOHHAsi CBS3b.

Meramnyeckas CBI3b

3.2

Twurer KpUCTAJUIMICCKUX peI_HéTOK (aTOMHaﬂ, HOHHas,
MCT&HHI’I‘ICCK&H), 3aBHCHMOCTh CBOMCTB BEHIECTBA OT THIIA

KpHCTaHHquCKOﬁ peH_IéTKI/I U BUAA XHUMHYECKOH CBSI3U

Baxwneimue NpEeaACTAaBUTECIIN HECOPraHMYCCKUX BEIICCTB. HemeTamnsr

U UX COCAUHCHUA. MerTaisl 1 uX COCIUHCHUA

4.1

Knaccupukanus U HOMEHKJIATypa HEOPTraHUYECKHX COCTUHEHUI:
OKCHJIOB (cosieo0pa3yroliye: OCHOBHBIC, KUCIOTHBIC, aM(pOTEPHBIE) U
HecoJIeoOpa3yrone; OCHOBaHMM  (IIENOYM U HEPaCTBOPUMBIE
OCHOBAHHS); KHUCIOT (KHCIOPOJCOJCpKANIHNEe W OECKUCIOPOIHBIC,

OJIHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M  XMMHYECKHE CBOWCTBA NPOCTBIX  BELIECTB-
HEMETAaJUIOB: BOJOPOJIa, XJOpa, KUCIOpojaa, cepbl, azora, docdopa,

yrJIepoia, KpeMHUS

4.3

DU3NYECKUE U XUMUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB-METAIIIOB:
JUTHSI, HATPUSI, KaJMWsl, MarHusi W KajblUs, aJIOMUHHS, >KeJe3a.

DNEKTPOXUMHUUECKHUN Psijl HANIPSKEHUH METaJIIOB

4.4

®u3nyeckue M XUMHYECKHE CBOMCTBAa BOJOPOJHBIX COEIUHEHHI

HEMETAJIJIOB: XJIOpOBOAOPOAA, CEPOBOAOPOAA, aMMHAKa

4.5

dusnyeckue U XMUMHYECKHE CBOMCTBA OKCHIOB HEMETAIIOB: CEPbI
v, VI, azora(ll, 1V, V), docdopa(Ill, V), yraepoma(ll, IV),

kpeMumsI(IV). [TorydeHne oKCUI0B HEMETAIIIOB

4.6

XumMuueckre cBOMCTBAa OKcuaoB: MeTawioB [A-IIIA rpynm, uuHKa,

meau(Il) u sxeneza(Il, I1I). TlonyueHne okcuI0B METAIOB

4.7

XVMHUYECKUE CBOWCTBA OCHOBAHUU M aM(POTEPHBIX THAPOKCUIOB (Ha
npuMepe TUIPOKCHUIOB alllOMUHUA, Kene3a, IuHKa). [lomyuenue

OCHOBAaHUU M aM()OTEPHBIX THIPOKCHIOB

4.8

O0mue XMMHMUYECKHE CBOICTBA  KHUCJIOT:  XJIOPOBOJOPOJHOM,




CEpOBOJIOPOAHON, CEPHHUCTOH, CEpHOH, a3zoTHOU, (ochopHON,
KpeMHHEBOW,  yrospbHOM.  OcoOble  XMMHYECKHE  CBOHCTBA

KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KUCHOT. [lomydeHne Kuciaor

4.9

OO01mue xuMHUYECKHe CBOMCTBA cpeHuX coneil. [lonyuenune coneit

4.10

[Monydenue, coOupaHue, pacro3HaBaHUE BOAOPOJA, KHCIOPOJA,

aMMHaKa, yrIIeKHCIIOro ra3a B JJabopaTopuu

4.11

[Tonyyenne  amMmuaka, CepHOM W a30THOM  KHCIOT B

IMPOMBIIIJIICHHOCTH. O6H_II/I€ CITIOCOOBI IIOJIYYCHHA MCTAJlJIOB

4.12

I'eneTnueckas CBA3b MEXKAY KilacCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XUMHUYECKHX pPEaKui MO pa3lIuYHbIM MPU3HAKAM:
[0 4YHMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUHUHU BELIECTB, IIO
TerioBoMy 3¢GdekTy, 10 H3MEHEHHIO CTeNeHeld OKHUCICHUS

XUMHUYCCKUX OJICMCHTOB

5.2

TennoBoir  3DPeKT XUMHUYECKON peakIuu, TEPMOXUMHUUYCCKUE
ypaBHEHHUA. DK30- U dHJIOTEpMUYECKUE peakuuu. TepMoxuMudeckue

ypaBHEHUSA

53

OKHCIUTEIEHOBOCCTAHOBUTCIBHBIC pPCaKru. OKucIuTeIN u
BOCCTaAHOBUTCIIH. Hpoueccm OKHCIICHUA u BOCCTaHOBJICHUAI.

DJEKTPOHHBIN OaJaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM PeaKIInu

54

Teopuss 3JIEKTPOJUTHYECKOM Jucconranuu. KaTHOHBI, aHUOHBI.
DNEKTPOIUTHl U HEATEKTPOIUThl. CHIIbHBIE U Clla0ble 3IEKTPOJIUTHI.

CrerneHp QHUCCOLUAIIUNA

5.5

Peakuuu monHoro ooMeHa. YcCiaoBUsl MPOTEKAHHS PEAKI HOHHOTO

oOMeHa, MOJIHbIE ¥ COKpAIIEHHbIE MOHHBIC YPABHEHUS PEaKIUil

XUMHUS U OKpY’Karollas cpena

6.1

BemectBa u MaTepuansl B MOBCEJHEBHOM KH3HU YeJIOBEKA.
be3onacHoe ucronb30BaHME BEHIECTB M XUMUYECKUX pEAKIUN B
naboparopuu u ObITy. IlepBas MOMOIb MPU XUMUYECKUX OXKOTrax U

OTpPaBJIEHHUSX

6.2

XMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpejibl (KUCIOTHBIE JI0XK/IH,

3arpsi3HEHUE IIOYBBI, BO3AyXa H BO,I[OéMOB), CIIOCOOBI  €T0




npeaotTBpamieHus [IpenenpHas gomycTUMas KOHLIEHTpAIMs BELIECTB
(ITIK). Posb XxuMuu B pelIEeHUH SKOJOTHUECKHUX MPOOJIeM. Y CUIeHHe

NapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOS

[Ipumenenne cepsl, azora, ¢ocdopa, yriaepoma, KpeMHUS H HUX
COCIMHCHUH B OBITY, MEIHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM

xo3siictBe. IlpuMeHeHune MeTalsioB W CIUIaBOB (CTajb, 4YyIyH,

63 JTIOpATIOMUHMK, OpoH3a) B OBITY W TPOMBIIUICHHOCTH HUX
coenquHeHuil. [loHsTHe O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT KOPPO3HUH
[TpuponHble MCTOYHHMKH YTIIEBOAOPOJOB (Yrojib, MPUPOAHBIN Ta3,

6.4 He(Th), TPOAYKTHI MX TepepaboTku (OEH3WH), UX POJb B OBITY U
MPOMBINIICHHOCTH
[lepBoHauanbHbIle TOHATHSA 00 OPraHUMYECKUX BEIIECTBaX Kak o

65 COCIMHEHHSX Yyriepoia (MeTaH, 3TaH, JTWJICH, aleTHICH, 3TaHOJI,

' JIMLEPUH, YKCyCHas Kuciora). lloHatne o OMONOrMYeCKH Ba)KHBIX
BEIIIECTBAX: KHUpaxX, OeJIKax, yrieBoiaX — U UX POJIU B )KU3HHU YeJIOBEKA

7 Pacuérsr:

7.1 1o ¢popMysiaM XUMHYECKUX COSTUHECHUN

7.2 Macchl (MaccoBOi) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMHUYECKUM YpaBHEHUSM




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIMOHEpHOE
obmectBo «M3narenpctBo «IIpocBemieHne»
Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKnoOHEpHOE
o6mectBo «M3narenbpctBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHast KHUra y4uTess.
Xumus. 8 ki1.: Metoauueckoe rocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SlmykoBa A. B. Tetpaap 11 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pa6or. 8 k1. K yueonuky O. C. 'abpuensna «Xumus. 8 kmacey. M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodbue k yueOHuky O. C. ['abpuensna «Xumus». 8
kiacce / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuemnsna «Xumus». 9
kiacce / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonorunyeckue Kaptol kK yaeouuky O. C. ['abpuensna «Xumusi. 8 kimacey :
Meroandeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHonornyeckue kaptol K yaeoHuky O. C. ['abpuensna «Xumus. 9 kimacey :
Meroandeckoe mocoowue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 xi1.: KoHTponbHBIC U IpOBepOoYHBIE padoTh K yueOuuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u 1p. - M.: llpoda, 2022.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru 'azera « Xumusi» 1 callT Uit yautens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Enunas xomnekuus L{IOP: [IpenmerHas kommeKkuus «XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE YKCIIEPUMEHTHI:
xumus. Komteknwust Poccuiickoro o61meodpa3oBaTelbHOrO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6GepoBoit

http://www.alhimik.ru Beepoccuiickast onuMnuana mKoJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckas XuMus: dJEKTPOHHBIA YIEOHHUK IS CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUISIK: XUMHS

http://www.chemistry.ru JlucTaHIMOHHAS OTMMITHA/IA TI0 XMMHH: TEICKOMMYHUKAIIMOHHBIN
00pa3oBaTeIbHBIN MPOCKT
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