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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylabTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO O0IIero 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHOM paboyell HporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIMHU MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu Ja€T TpEACTaBICHHE O LENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHUSI W PaA3BUTHUA OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
IpeayCMaTPUBAET pACHpPEICI€HUE €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEACISET KOJWYECTBEHHBIE U
Kaue€CTBCHHbIC XapaKTePUCTUKU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBHOCTH OOYYaloUmIerocs IO OCBOCHHIO
y4eOHOT0 CoJIepKaHHUsI.

3HaHME XHUMHUH CIY’)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PEHHUS
oOy4aromierocsi, €ro MpeiCTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpYEMble XHMHUEH MPENCTaBICHUS O B3aUMOIIPEBPAIICHHIX
HHEPTrUrM M 00 SBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI0OAIbHBIX
npoOjieM yCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTreTHUUSCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3ydenue xumun:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH  JJIT  CaMOpas3BUTHS U
dbopMupoBaHUs KyJbTYPhI JUYHOCTH, € o0mIel 1 (PYHKITMOHATLHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOydJalImuxcsi, HABBIKOB HX CAMOCTOATEIHHOM  Y4eOHOW  JEsTENbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B IPO(HECCHOHATHHON AESTEIIEHOCTH,

3HAKOMUT CO CHEUM(PUKOW HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIS/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SABJISETCSI OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
COJIepKaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  IEaroru4ecKu
aJanTUPOBAHHBIM OTpa)k€eHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSTHI
OpraHUYeCKON XUMHHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUYECKOM JJIEMEHTE W BEIIECTBE U CUCTEMbI MIOHITHH O XUMUYECKON
peakiuu. OO0 OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl IO MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /1. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBA3U;

— TpEeNCTaBICHUN 00 IIIEKTPOIUTHYECKOW IHUCCOIMAIMU BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHAS (QYHKIUU OOBICHEHHUS M MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U IOJIYUYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHME TMPOTpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHNS] O XUMHUUYECKOW COCTABIIAIOIIEH Hay4YHOM KapTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHuHe XMMHUU MOPOUCXOAUT C MPHUBJICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIMUNA MUpPH,
«buonorus. 57 knacce» u «du3uka. / Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (OPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3amaya y49eOHOTO MpeaMeTa COCTOWT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX IOJIOKEHUM,
JOCTYMHBIX OO0O0OIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HayKd, B



OpuOOIIEHNH K HAayYHBIM METOJaM T[IO3HAaHUS TMPU HW3YYCHHUU BEIIECTB W
XUMUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHUH B Yy4eOHO-NIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOEHUU IPaBHJI O€30MacHOro OOpallleHusi C BEIECTBAMHM B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIEro OOpa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (opmMupoBaHHE MHTEIJIEKTyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHHMs] Ha  CHUCTeMaTH4ecKoe MpHOoOILIeHue
oOydJarommxcs K CaMOCTOSTENbHOM TMO3HABATEIBHOW AESTENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIOBHiA, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUarOIIMMUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMS M CaMOIMO3HAHUSA, KIIHOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIHMIA), UMEIONINX YHHBEPCAIBHOE 3HAYCHHE JIJIS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opmupoBaHue oOmed (QyHKIMOHAIBHOM M €CTECTBEHHO-HayYHON
IPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBSICHATP U OLIEHUBATh SIBICHHUSA
OKPY’KaloILEro MHUpa, WCIOJb3Ys 3HAHUS U OMbIT, MOJYYEHHBIE NPU H3yUYEHUU
XMMUH, TPUMEHATh HUX IpH pEIIeHUH MpoOJiieM B IOBCEIHEBHOM JKHU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y OOyyaroUIMXCsi T'YMaHUCTHUECKUX OTHOILIEHUH,
INOHUMAHUSl LEHHOCTUM XHUMMUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTUYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOM MAESATENBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uiIsi U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX IS H3YYEHUS XHMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaiseT 136 gacoB: B 8 kimacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Posb XMMUK B KU3HU 4YEJIOBEKA. XHUMUSI B CUCTEME HAyK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHUE »dJeMeHThl. CHMBOJBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIoXKHbIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckass ¢Gopmyna. BajgeHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAsT aTOMHas Macca.
OtHocuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEMHEHHH.

KonnuecTBo BemectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

du3nUecKue U XUMUUYECKHE SBJICHUS. XUMHUECKas peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHMs] MacChl BelIeCcTB. XuMuueckue ypaBHeHusa. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
bu3MYeCKUX CBOMCTB 0O0pa3lloB HEOPraHWYECKMX BEIIECTB, HAOIIOJACHUE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUA BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOM) SBICHUM, HAOII0ICHUE H
OMMCaHUE MPU3HAKOB IMPOTEKAHHS XUMHUUYECKUX peakluuil (pa3inokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUIAPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeleHHs] CMECel: C MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BbITIApUBAHUE, AUCTHUIAIUSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKH TTOBAPEHHOMN
comy, HaOMIOJEHWE W  ONHWCAaHME  PEe3yJbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3[IaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX).

Ba:xHelilye npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucinopom — 3ieMeHT U mpocToe
BelmlecTBo. HaxoxkaeHue kucimopoja B mpupone, (u3nyeckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenune kucnopona. CrocoOsbl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — aulIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit >P(GEeKT XMMHUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M DHAOTEPMHUUYECKHE DPEAKIMU. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnmemeHT M mpoctoe BewmecTtBo. Haxoxkaenue Bomopoaa B
npuposie, Gu3MUecKue MW XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHYECKUM YpaBHEHUSIM.

®usnueckne cBOWCTBa BoAbl. Bonxa kak pacTBopuTeEnb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJOB:  cosieoOpa3yronie  (OCHOBHBIE,  KHUCIOTHbIE, amM(pOTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Duzndeckue U XUMUYECKUE
cBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usnyeckue u
XUMHUUYECKHE CBOMCTBa KHUCJIOT. Psn axrtuBHoctn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @U3NYeCcKue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBsi3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpamieHuss ropeHust (moxapa), O3HAKOMIIEHHE C oOpasllaMu OKCHIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHWE, pACIO3HABAHME W HW3Y4YCHHE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozeicTBue Bojopojaa ¢ okcugom menu (II)
(BO3MOXKHO HCIIOJIP30BAaHUE BUCOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, HCClIEOBaHUE OCOOEHHOCTEH pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),



uccienoBaHue  oO0pa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluH, IOJTYyYCHUE HEepPacTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAcTBOpa COJIA, PEUICHUE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KiIacCchl HEOPraHMYEeCKHUX
COEIUHECHUIY.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIacCU(UKAMK XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(OTEepHBIE OKCHIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB [l.
N.  MenneneeBa.  KoporkonepuogHas ¥ JAJMHHONEpUOAHass  (HOpPMBI
[Tepunognueckoit cuctembl xumuueckux snemeHToB /. . MenneneeBa. [lepuobl
u rpynnbl. DPU3NYECKUN CMBICT TOPSJKOBOIO HOMEpa, HOMEPOB IMEpHOA U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosnoxxenuro B [lepuoanueckoint cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB I Pa3BUTUA Haykh W npaktuku. [[. . MeHnpeneeB — yd€HbIN H
rpakIaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (moyisipHass W HEMNOJSpHAas) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  pPEAKIUU.
[Iporiecchl OKUCIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceazu



Peanuzamus MeXnpeaMeTHBIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUH, SBJISIONIMXCSA CUCTEMHBIMU I OTAEJIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilaccuduKanus, TEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aToM, OHJEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpandbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAs peakuusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOMAOB, Kajus, KalblUsid M HX
COCIMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JieMeHTOB B Ilepmoanueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XUMHUYECKOW CBA3U. THIBI KPUCTANIMUECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IUYHBIM KJlaccaM HEOPraHuYeCKHX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakinii Mo pa3InyHbIM MpHU3HAKaAM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEeKTy, II0
W3MEHEHHUIO CTETICHEW OKMCIICHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO
YYACTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE
YpaBHEHUSI.

[lonsitue o ckopoctu xumuueckoil peakuuu. llonstue o0 00OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o xkarammse. [loHsTre 0 xumMuueckoMm paBHoBecuu. DakTopsl,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust NEKTPOIIUTUUECKON TUCCOUHUALIMHU. DIIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AuCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBsizu. CreneHs guccormanuu. CUIIbHbBIC U CIa0bIe JIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS peaKIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMW U coOJeil B CBeTe NPEACTaBICHUH 00 BIEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHATHE O TUAPOIIU3E CONEN.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJIIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHWYECKUX
BEI[ECTB — METAUIOB M HeMeTa/uioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opuma HaTpusi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpOB BEMIECTB, IMpollecca IUCCOIMAIIMU KHUCIOT, IIeJIoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHUJACO MAaTE€pUANIOB), TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKAHUS  peakuui  HMOHHOTO  OOMeHa
(oOpa3oBaHue ocajaka, BbIICJICHHE ra3a, oOOpa3oBaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KA4YECTBEHHBIX pEAKUMHA HA  HOHBI, pPELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajibl 4 MX cOeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoneicTBUE C MeTaulaMHu, HEMeTajUulaMH, MLIeJo4aMu). XJIOPOBOJIOPO/I.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJy4yeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M YeEJIOBEKA. BakHeWmne XJIOpUIAbl U HUX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka smeMeHToB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucienus. CTpoeHue u (pu3mdecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecKue W XHMHYECKHE CBOWCTBa (00mIME  Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crhenududeckne). XUMHUYECKHE pPEakilvy,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CIOC00a MOJMYyYeHHUsS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOThI. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIC CTETICHU OKHUCIEHUs. A30T, paclpoCTpaHEHUE B MPUPO]IE,
dbuzndeckue U XumMudeckue ceoricTra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKre U XUMHUUYECKUE CBOMCTBA, MoJiyueHue u npuMeHenue. Cojini aMMOHUS,
ux (pU3nYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoMcTBa (0OIIME KaKk TMPEICTaBUTENS Kjacca KUCIOT U crnenuduyeckue).
Hcnonw3oBanne HUTPATOB W COJIEM aMMOHHST B KAaueCTBE MHUHEPAJIbHBIX
ynoopenuit. XuMHUUECKOe 3arps3HEHUE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHHE BO3JyXa, IMMOYBBI M BoAoEéMOB). dDocdop,
ajutoTponHbie Mogudukanmuu pocdopa, puznueckue M XUMHYECKHE CBOWCTRA.
Oxcup docdopa (V) u pochopras kuciora, pusndeckre U XUMHUSCKUE CBOMCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTCNEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
MoIU(UKALMY, PACHPOCTPAaHEHHE B TNpHUpojAe, (PU3NYECKHe U XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢usznueckre W XUMUYECKHE CBOMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHUE. DKOJOTHYECKHUEe MPOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa r1y100aJbHOrO TOTEIJICHUS KJIMMAaTa, TMaPHUKOBBIN
addekr. YronpHas KUCaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHune. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPONOB (Yyrojb, NPUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONIOTUYECKHN BAXKHBIX BELIECTBAX: KUpPaX, OCNKaX, YriieBoJaX — U UX
poii B OKM3HM 4YeJOBEKa. MaTepualbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, IMOJIYYEHHE U
npumenerne. CoenuHeHHMs KpeMHHs B mpupojge. OOmue mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoil kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BakHelIne cTpouTeNibHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl Ge30MacHOr0 MCMOIb30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3llOoB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKaHWs, ONBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHE CBOICTBA
rajJjloreHOB M HUX COCIUHEHHM (BO3MOXKHO UCIIOJIB30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C o0Opa3laMu XJOPUAOB (TajJOT€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCINMHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAaHUS caxapa IO JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3YYCHUE XHMHUYECKHUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha cyiabdar-
MOH W HaOI0JIeHHE Mpu3HakKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEpHUaJIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHUE W U3YYCHHE CBOWCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢docdaT-uOH U U3yUeHHE MPU3HAKOB
UX TMIPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, QyiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOras3a, MoJydeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHHE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIHUEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 no treMe «BakHelne HeMeTaJuIbl U UX COCIUHEHU)).

MeTausibl 4 MX COeIMHEHUSA

OO61mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHus B llepmogmueckol cucreme Xumudyeckux diaemeHto . H.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaioB. MeTamindeckas CBSI3b U
METAJUIMYECKasi ~ KpHUCTa/NIMuecKass  peume€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHUH MeTaioB. OU3NYECKre W XUMUYECKHUE CBOWMCTBA MeTaiioB. O0mue
crocoObl TonyyeHus MeTaioB. [loHATHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTallb, YYryH, IIOPaJIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJIoKeHUE B [lepruoamyeckon cucteMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHE B MPHUPOJE.
dusnyueckue U XMMHYECKHUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUJIBI U



TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HX
COCAVUHEHUN.

IllenouyHO3eMENBHBIE METAAJABl MAarHMi M KaJdblUM: IIOJOXXKEHHE B
Ilepuonnueckon cucrteMe xumudeckux siemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaxOXJeHue B rpupoje. Pu3znueckue 1 XMMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkHelmue coequHeHUs] Kalblus (OKCHUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: NOJIO)KEeHUE B [leproinueckoil CUCTEME XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxXAcHUE B Ipuponac. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMsI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUECKUX dJIEMEHTOB [l.
. MengeneeBa, CTpOCHME aroMa, HaxoxaeHue B mpupoae. duznueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coin xkene3a (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMd METAJIOB M CIUIaBOB, WX (PU3HMUECKUMH
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJIEUCTBHS OKCHIA
KaJdpllusi W HATpUsl C BOJOM (BO3MOXKHO HCIOJB30BAHHE BHIEOMATEPUAIIOB),
UCCIIEIOBAaHME CBOMCTB KECTKOM BOJBI, IIpoLEecca TOPEHUS Keje3a B KUCIOpPOIe
(BOBMOXHO  HCIIOJNB30BAaHHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLUi Ha MOHBI: MATHUSA, KaJbLUs, aJIOMUHMS, LIMHKA, Keje3a
(IT) u xene3a (I11), meau (1), HabmromeHUE U ONMKMCaHUE MPOIIECCOB OKPAITUBAHMUS
IUITAaMEHU WOHAMHU HATpus, Kajlusg M KalblMs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HcCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y TUIPOKCHUA IMHKA, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/71a4 110 Teme «BakHeiue
METAJUIBI U UX COCAUHEHUS.

XuMHSA U OKpY KaOUias cpeaa

BemecTtBa m Marepuasisl B ITOBCEIHEBHOM >XM3HW 4YelloBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakinuii B ObiTy. IlepBast momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas OoMyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penmieHun 3KoJI0TrM4ecKuX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3lloB MAaTepUATIOB (CTEKJIO, CIUIAaBBI METAJIOB, MOJMMEpPHBIC
Martepuaibl).

Mexcnpeomemunie ceasu



Peanuzanmss MEXIpeaMETHBIX CBS3€H NMpU W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAydHBIM (DakT, rumores3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUSA, IEePUOJTUIHOCTh, HAOIOIEHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MaTEPUAIIbI.

dusnka: Marepus, aToMm, D3JCKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHI,
M30TOIBI, PaJMOAKTHBHOCTb, MOJICKYJIA, DJICKTPUYCCKUN 3apsji, MPOBOJIHHKH,
MOJYNIPOBOIHUKH, JUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIOo, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, T'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUECKAs
pemérKa, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SIUHUIIBI M3MEPCHHS, KOCMHUYECKOES
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, NbIXaHHWe, OWMocdepa, IKOCUCTEMA, MUHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKPOJJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMbIC, TOILJIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA [POI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOrPAaMMbl OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCAd B XO0J€ OOyYEeHHMs] XUMUU B E€JUHCTBE Y4eOHOU u
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHbIMU W J1YXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, NIPUHATHIMU B
oOllecTBe MpaBWJaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3 AN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAlUA W
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, HCTOPHUUYECKOMY
U HAy4yHOMY HACJIEAWIO0, TOHMMAaHUA 3HAYEHUsS XUMHUYECKOW HAYKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HMHQOpMAIUE O
NEPEIOBbIX JOCTMXKEHUSX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOPMax M MpaBUJaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIeIOBAaTEIbCKON, TBOPUECKOM W APYrHX  BHUAAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW EATEIbHOCTH TpU
BBIMIOJTHEHUU y4E€OHBIX, TO3HABATEIbHBIX 3aJ1ay, BBHINOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce HTOW yueOHOM NeATeTbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TIOBEJECHHWE U TMIOCTYIKH CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM pEaKIUU,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHA HAYKU U COCTABISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUU 10
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOII0IaeMbBIX IPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOATENIIBHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHHIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TIPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH W YPOBHS OOYyYCHHS B
JIATbHEUIIIEM;

4) popMupoBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE TIICHHOCTH JKW3HH, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 JKW3HHM, OCO3HAHWE IOCICICTBUNA U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KYPECHHS ),
HEOOXOAUMOCTH COOJNIIOZICHUs TMpaBwil OE30MaCHOCTH TIpu  OOpallleHUH ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOI0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYSCKOMY M3yUYeHHUI0 Tpodeccrii U Tpyaa pa3IuyHOro poja,
yBOXCHHEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEJAMETHBIX 3HAHWUH 110 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJTOKCHHUS 00pa3oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeIIHON MPo¢eCcCUOHANBHON AESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHUMAHHE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
paBMJI 0€30MIaCHOTO MOBEACHUS MTPHU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalUAX,
YTPOKAIOIIUX 3IOPOBBIO U KU3HU JTIOJICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEIOM, JJIsI OBBIIICHUS
YPOBHS  DKOJOTUYECKOW KYJIbTYpPBhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEM M IMyTell MX pEeIIeHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe weTampeaqMeTHBIX PE3YyJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUS MHPOBO33PCHUS OOIICHAYyYHBIE TIOHATUS (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (PAKT, CUCTEMa, TPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIe
WCITIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX Y4YEOHBIX MPEAMETaX W MO3BOJSIOT HA
OCHOBE 3HAHWW U3 ITHX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOUW KapTUHE MUpA, U YHUBEpCAJIbHbIC yueOHbIE JCHCTBUS (MIO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble oOecneunBaroT (OpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY IUIAHHUPOBAHUIO M OCYLIECTBICHUIO y4eOHOMH
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyecKkue 1ecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEPHbIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMHU TOHSITHUSMH), HUCIOIb30BaTh
MOHSATHUS JJ1s1 00OBSICHEHHS OTJEIbHBIX (PAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIuid,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIC CBSI3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHH),
JieaTh BEIBOJIBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpoIlecCe€ TO3HAHHWS TOHATUS (TIPEAMETHBIE U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCTIONBb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XuMuueckas (opMmyrna W ypaBHEHHE
XUMHYECKOW peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBIABISITH U XapaKT€PU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBS3UM U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble uccieaoBaTe/IbCKHe 1eCTBYA:

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI i (POPMUPOBAHHS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3ylbTat, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undopmanmueii:

yMEHHE BBIOWpaTh, aHATW3UPOBATH W HWHTEPIPETUPOBATH WH(YOPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJbl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJIMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOT'O UCIOJIb30BAHMS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMpPATh ONTUMAIbHYIO (POPMY MpEACTaBICHUS UHPOPMALIMK U
WUTIOCTPUPOBATh pEIIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE MCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KomMmyHuKaTHBHBIE yHUBEpCaJIbHbIE YUeOHbIe IeiicTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe aAuasiora W (WiIM) OUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJYYEHHbIE  pe3yibTaTbl  MO3HABATEIBHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUUYECKOTO JKCIEepUMeHTa (J1abopaTOpHOro OIbITa,
1abopaTOpHOM paboTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
NO3HABATEJIbHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Y4E€Ta OOIIMX HMHTEPECOB M COIIACOBAHMS
no3uiuit (oOcyxneHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JCHCTBHI, ONpENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOU pabOoTHI U IpyTHE).

PerysiTuBHbIE YHUBepCcaJlbHbIe Y4eOHbIe 1efiCTBUS:

YMEHUE CaMOCTOSITEIIBHO ONPENENATh LEIN IEATEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEBHOCTD, BEIOMpaTh Hanboee d3(h(PeKTUBHBIE CITOCOOBI pelIeHUsT yUeOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSATEIBHO COCTABISITH WIH KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA INIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBHE ITOJIyYEHHOIO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOW (QeaepasibHOW paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYAalOUIMMUCS Hay4HbIE 3HAHHUS, YMEHHS M CIOCOOBI



JNEUCTBUM, BUIBI JEATEIIBHOCTH 1O TMOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETAlliU, NpeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYaIIUsX.

K koHity oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHUM: aToM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISIDHAasE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHYECKasi peaKius, KiacCU(pUKAIUs peakiuil: peakiuu
COCMHEHUS, PpEeaKIMU Pa3JIOKEHUs, pEaKIuu 3aMelIeHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUECKHE PEAKIIMH, TEII0BOM 3 (PeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBINM CIOW aroma, aroMHas OpOUTallb, PaIUYC
aToMa, XMMHYECKasl CBsI3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAs! CBS3b,
WOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAacCOBas JIOJIS BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHITHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHUS (HOpPMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENIeHb  OKHCJEHHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN [0
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBajJeHTHasT W MOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbIca Ilepumogumueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJANYECKONM 3aBUCUMOCTHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX moJjiokeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAaHEHHSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e OINHWCHIBATH W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKUX DJJIEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckass cucremMa XuMmudeckux d3iemeHToB J[. .
MeHnneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s7pa, 00IIee YUCIO IEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA,
XUMHYECKUE pPeakuuu (MO0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLHHU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE ITPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHHMSI XUMHUYECKUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYJSPHYIO M MOJISIPHYKO MacChl
BEUIECTB, MAacCCOBYIO JOJI0 XHUMHYECKOro »3JeMeHTa 1o ¢opMmyIe
COEIMHEHMS, MACCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE OINEpPAllMd MBICIUTENBHON AEATEIBHOCTH — AHAJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluio, KIacCU(PUKALHUIO,
BBISIBIICHUE IMPUYMHHO-CJIEICTBEHHBIX CBS3€M — ISl U3Y4YEHUS CBOICTB
BEIIECTB W XUMHYECKHX pEaKLUUH, €CTECTBEHHO-HAyYHbIE METOMBI
MO3HAHUS — HAONIOICHHE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NpaBWJiaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM O0OpYJOBaHUEM, a TaKXKe TMpaBuUiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIIECTB (BOJOpOAA M KHUCJIOPOJAA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPENECIEHHOW MAacCOBOM JOJIEW paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHl IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C ITOMOIIBIO WHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy o6yuenus B 9 Kkiaacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM yPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKUX TMOHSATHUNA: XUMHYECKU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AaHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBA3b, TEIJIOBOU dPHEeKT
peakiuu,  MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT HUCCOLMAIMS, PEAKIUH HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBecHE, OOpaTUMble W



HEOOpaTUMBbIE PpEaAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME W  BOCCTAHOBIICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpHUCTaJUIM4ecKas pemérka, KOppo3us METaljIOB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEaKIUHU, TMPEACIbHO HOMYyCTUMAS
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMHMUYECKYIO CHMBOJIUKY [IJIi COCTaBJeHUS (Gopmyl
BEILIECTB U YPABHEHUI XUMUUYECKUX PEAKIIHIA;

ONpPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUUYECKUX DJIEMEHTOB B
COCMHEHUSAX Pa3JIMYHOrO COCTaBa, MPHUHAIIEKHOCTh BEIIECTB K
OnpeNeiéHHOMY KJacCy COEOUMHEHUU 1o (opmysiaMm, BHI XMUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, MeETAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsi]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAJUIMYECKON
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHWMAaHHUE: OIHCHIBATh W XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuonuueckoit cUCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyarh TOHSATUSL «rJaBHas mnoArpymmna (A-rpynma)y U «1moboyHas
noarpynmna (b-rpynma)», wmanble u OoibllIMe€ TMEPUOABI, COOTHOCUTH
o00O3HaueHusi, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKONW Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHUYECKHUX
ANIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacupeneneHne WX 10 DIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajiblX MEPHUOJIOB U IIaBHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBa,
XUMUYECKHE peakuuu (M0 YUCIYy M COCTaBYy Y4YacTBYIOLIMX B pPEaKUUU
BEIIECTB, MO TETUIOBOMY 3(DPEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX 2JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOWCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPXKAAS ONHUCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHSI 3JEKTPOJUTHYECKOM JUCCOLMALIMM  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS peakiui, MMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pacKpbIBaTh CYHIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX — pEaKIuid
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUs XHMHUUYECKUX TMPEBpAIICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSPHYIO Macchl
BEIIECTB, MAaCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMEHTa 1o Qopmyme
COCMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJb30BAaHUA  XUMHMYECKOW  MOCyAOH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSIMH TI0 BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKUX OINBITOB IO TONYyYEHUIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKJAMOININE  KAuyeCTBCHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpPUA-, OPOMU-,
uoaua-, KapOoHat-, ¢ocdar-, CUIUKaT-, Cyibhar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3yYEHHBIX METaJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEBHON NEATeIbHOCTH — aHaIN3
U CHHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHUCTEMAaTU3aIlIo, BbISBICHUE
PUYMHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaAOJIIOICHNEe, M3MEpPEHUe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmmuecTBo 4yacos
Ne HaunmeHoBaHMe pa3esioB U DuieKTpoHHbIe (U poBHIE)
KoHTtpoabHbIe IIpakTHuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI

Paznen 1. HepBOHa‘laﬂbele XUMHUYIECCKHUE MOHATUSA

XuMmus — BakHas 00J1aCThb

€CTECTBO3HAHMS 1
1.1 N 5 2 https://m.edsoo.ru/YNVJIX660G
HpaKTI/I‘-IeCKOI/I ACATCIIbHOCTU

YyeJloBeKa
1.2 Bemectsa u xumurieckue 15 1 https://m.edsoo.ru/ONNXR1VFO0
peaxIuu
Hroro mo pazaeny 20

Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bosznyx. Kucnopon. [lousitue

2.1 6 https://m.edso00.ru/D5BORTY30
00 oxcuaax

2.2 Bozopox. Howsrue o 8 1 https://m.edso00.ru/5D61JZ6PS
KHCJIOTaX U COJIIX

2.3 Boxa. Pacteoper. Tlonsmie 06 5 1 1 https://m.edsoo.ru/M13I15KJBM

OCHOBAaHMAX

O
2.4 CHOBHDIC KIAcChl . 11 1 1 https://m.edso0.ru/0T5A5SMOWT
HEOPraHNUYECKUX COEANHEHHM

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /[I. U. Menaeneea. CTpoeHune aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U
IIepnoauueckas cucrema

3.1 XUMUYEeCKuX 3eMenToB [1. U. 7 https://m.edsoo.ru/TCBIJBVWFZ
MemnneneeBa. Ctpoenue
aToma
XuMudeckas CBs3b.
3.2 OKHCIIUTETBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBHUTCJIbHBIC pCAKIINU
Hroro mo pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO HACOB 68

10 ITPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosnyecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM DyiekTpoHHBbIE (LM(POBHIE)
Ne i/ Kontpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Pa3nes 1. BemecTBO M XMMHYecKHe peaKUMl
[ToBTOpeHue u yriuyoieHue 3HaHUH
11 P vy 5) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IesIoB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYEC
1.2 N P o 4 https://m.edsoo.ru/AFN4LWG7U
peakuuii
C) .
1.3 TISKTPOIIMTITICCKAT IMCCOTHANIA 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
06 e e
2.1 THE XApETPHCTIRE MTMIHSoRi 4 1 https://m.edsoo.ru/ZTN1F700I
aneMeHToB VIIA-rpynmnsl. ['anorenst
O01as XapaKTepUCTUKA XMMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO01as XxapakTepUCTUKAa XUMUYECKIX
2.3 aneMeHToB VA-rpymnmsbl. A3oT, pocdop u 7 1 https://m.edsoo.ru/VOXDOUX2S
HX COEIMHEHUS
OO1as xapakTeprUCTUKa XUMHUECKUX
24 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 https://m.edso0.ru/JPJ200VJX
KPEMHHI 1 UX COETUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. MeTta/u1bl H HX COCIUHCHUSA

3.1 OO01ue cBOiCTBAa METAIIIIOB 4 https://m.edso0o.ru/GHV2L6NJ8
3.2 Bakueiinme MeTaluibl U UX COEAUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro mno paznemy 20
Paznen 4. Xumus u okpy:xamomas cpeia
B
4.1 CICCTBA M MATCPHATIBL B K3 HH 3 https://m.eds00.ru/TENBWEF7Y
YyeJoBeKa
Hroro mo paznmeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KosmyecTBo 4acoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IIpakTudeckue
n/n Bcero u3ydyeHusi = oOpa3oBaTe/ibHbIE PECYpPChI
padoThI padoTbI
[Ipenmer xumuun. Pons xumuu B
1 JKU3HM 4enoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIlECTBA
2 TIoHATHE O METOAIAX NO3HAHHS B 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[IpakTnueckas padora Ne 1
I1 0 0
3 « paBHI/ma PAbOTH B TabOpATOpHH 1 https://m.edsoo.ru/L5EW4353D
Y IPUEMBI OOpaIIeHHsI C
J1a00paTOPHBIM 000PYIOBAHUEM)
4 ‘lueteie BewecTsa u CMeCH. . 1 https://m.edsoo.ru/6TME21FW8
CriocoOslI pa3zieneHus cmecei
[IpakTuueckas pabota No 2
5 «Pa3nenceHue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OYHCTKU MTOBAPEHHOU COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8
XUMUYECKHUE IIEMEHTHL. 3HAKU
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
JJIEMEHTOB
[IpocTble u cnoxHBIE BELIECTBA https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edso0.ru/AMOBJ3QZ5
3
10 AROH TIOETOAHCTRA CoCTand 1 https://m.eds00.ru/IMCA96FX6

BellecTB. XUMudeckas popmya.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanentHoCTh aTOMOB
XUMHYECKUX DJIIEMEHTOB

11

OrHOCHUTENbHAA ATOMHA Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 105151 XUMAYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/GHV580MVE

13

Komnuectso Bemectsa. MoJib.
MognspHas macca

https://m.edso0.ru/368UNL5Y?2

14

dusnyeckre 1 XUMHYECKHAE
SIBJICHUS. XUMHUYecKas peaKuursa

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haky 1 yclnoBus NPOTEKAHUS
XUMHUYECKUX PEaKIni

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOH COXpaHEHHUsI MacChl
BEIECTB. XUMHUUYECKUE YPABHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus KOJIM4YECTBA, MaCChl
BCIICCTBA 110 YPAaBHCHUAM
XUMHUYCCKUX pCaKHI/Iﬁ

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugukanus XaMu4eckux
peakimii (CoeMHEHMS,
pa3IoKEHUs, 3aMEIICHHS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIii-
sHIMKIoNeuCcT. O6001IeHNE U
cucTeMaTh3anus 3HaHu|

https://m.edsoo.ru/PIWARH3AB

20

KonTtposneHas padora Nel o teme
«BemecTBa 1 XuMn4yeckue
peaxkum»

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopog — sneMeHTt u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/XXONONRN1P

22

Ou3nuecKue 1 XUMUIECKIE
CBOMCTBa KHCJIOPOAA (peaKku
oKucieHus, ropenue). [lonstue
00 oxcuax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bl MoTyueHust KUCaopoaa
B JabopaTtopuu u
poMbIIIEHHOCTH. [Ipumenenne
KHCIIOpoJIa

https://m.edsoo.ru/\VJWB6A2RD

24

TenoBoit a3pdexT xumuueckoit
peaKuy, HOHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMUYECKHUX
peaxuusax

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yroyib U METaH).
3arpsi3HEHHUE BO3/1yXa, CIIOCOOBI
€ro MpeIOTBPAIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuueckas pabora Ne 3 mo
teme «llomydyenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €To
CBOICTB»

https://m.edsoo.ru/5516UHX3R

27

Bopopon — anemMeHT u mpocroe
BemecTBo. HaxokeHune B
MpUpoJIe

https://m.edsoo.ru/WD392ACWB

28

duznueckre 1 XUMHUECKHE
cBoiicTBa Bogopoaa. [Ipumenenue
BOJIOpOJA

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

TloHdaTHE O KUCIIOTAX U COJIAX

https://m.edsoo.ru/TMWNIVC43

30

CrocoOsI MoJTy4eHus BOJOpO/Ia B
naboparopuu

https://m.edso0.ru/C9TO9UCIP

31

[Ipaktuyeckas padora Ne 4 o
teme «Ilomydenne u cobupanue
BOJIOPOJIa, H3YYECHUE €T
CBOMCTB»

https://m.edso0.ru/SS3WAX33K

32

MouisipHbIit 00bEM razoB. 3aKOH
ABorajipo

https://m.edso0.ru/M3KS0O10DQ

33

Brruucienus o0néMa, KOJIHUYECTBA
BEIIIECTBA rasa 1Mo €ro M3BECTHOMY
KOJIMYECTBY BEIIECTBA WUJTH
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brranciienust 00bEMOB ra3oB 1o
YpaBHEHHIO PEaKIMU Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIICHHI
ra3oB

https://m.edso0.ru/9TQ8AXABY

35

dusznueckue U XUMHYECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBanuil. [lousarue 00
WHIMKAaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pacTBOpUTED.
HaceliieHHbIe 1 HEHACHIIIIEHHBIE
pactBOpbl. MaccoBast 10715t
BEILIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTtuyeckas padora Ne 5 o
teme «IIpuroroBneHue pacTBOpoB
C ONPENEIIEHHON MAaCCOBOU JI0JIEH

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

pacTBOPEHHOTO BELLIECTBA»

39

KonTtposnsHas padora No2 mo teme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/JM7935DRY

40

Oxcuapl: cocTa, KIIacCU(pUKAIH,
HOMEHKJIaTypa

https://m.edsoo.ru/5STFSJINAY

41

[Tonyuenue n xumnuyeckue
CBOMCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCUJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OCHOBaHUS: COCTaB,
KJlaccu(uKanus, HOMEHKJIaTypa

https://m.edsoo.ru/5U397HUSC

43

HOJ'Iy‘IGHPIG U XUMHNYCCKHUEC
CBOMCTBA OCHOBAaHUH

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras,
Kiaccuukaiys, HOMEHKIaTypa

https://m.edsoo.ru/Q6U4WEBK?7

45

HonyquI/Ie U XUMHUYCCKUC
CBOMCTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI MOJTyYEHUS, XUMHUECKHE
CBOICTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas pabora Ne 6.
Pemenne sxcriepuMeHTaNbHbBIX
3a1a4 o teme «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX
COEIMHEHUIN»

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas cBsA3b MEXITY
KJIaCCaMU HEOPraHUYECKUX
COeTMHEHUI

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHNE U cUCTEMATU3 Al

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUN

50

KonTtponsHas padota Ne3 o Teme

"OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX COeMHEHUI"

https://m.edsoo.ru/AFA7IDULD

o1

[IepBble nONBITKH
KJIacCU(PUKAIUUA XUMHUYECKUX
anemeHTOB. [loHsATHE 0 rpynIax
CXOJIHBIX JIEMEHTOB

https://m.edso0.ru/C0V3CC214

52

[Iepunoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKHX 31eMeHTOR /1. 1.
MeuneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[lepuop1, TPYIIIBL, TOATPYIIIIBI

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue aromoB. CocTaB
aTOMHBIX sifiep. M3oTornbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 3EeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB
[Tepuonnueckoit cuctemsl /. W.
MeuneneeBa

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 IOJI0KEHUIO B
[Tepuoanueckoii cucreme /1. U.
MenneneeBa

https://m.edsoo.ru/YIPO4OMDX

57

3nauenue [lepuoauyeckoro
3aKOHA I Pa3BUTHS HAyKU U
npaktuku. /. 1. Mennenee —
YUEHBIM, IEJAror U rpaXkJaHuH

https://m.edsoo.ru/SZD8XEO0OP

58

PesepBHeiit ypok. O6001eHNE U

https://m.edso0.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cucTeMaTH3aIus 3HaHHi /
Bcepoccuiickas npoBepouHas
pabota

KonTtposnsHas padora Ne4 mo teme
«CtpoeHue atToMa. XuMHUYECKast

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
IpoBepoyHas paboTta

60 DIEKTPOOTPUIATELHOCTS ATOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHNYCCKUX DJICMCHTOB

61 HNonHas xumudeckas CBsI3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAICHTHAA TIOJIAPHAA 1 https://m.edso00.ru/EOL3MT2AE
XUMHUNYECCKaAa CBA3b

63 Kosanentnas nenonspraz 1 https://m.edsoo.ru/9YVR3FUXI
XAMHUYECKAs CBA3b

64 CreleHs OKUCIEHUS 1 https://m.edso0.ru/RA6CVXM66
O -

65 KHCTTEIBHO 1 https://m.edso00.ru/ZXNCA7DOZ
BOCCTAaHOBHTEJIbHBIC PEAKITHH

66 OKUCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edsoo0.ru/QPS46Z5PU
PeseprubIit ypok. O6001IeHNE 1

67 CHCTCMATHIANI SHATHIH HO TEME 1 https://m.edsoo.ru/4ARH7M35NF
«CTtpoeHne aToMa. XUMHUYeCKas
CBS3b)»
P I . 06006

68 C3CPBHEI YPOK © IvneHHeH 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMAaTH3aIUs 3HAHUH

OBILIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTH4yeckue
padoThI

Jara
H3y4YeHHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Ieprnoanueckuii 3aKoH.
[Iepnoanueckas cucrema
XUMUYECKHX 351eMeHToB . 1.
Meneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XUMHUYECKUX 3JIEMEHTOB
IIEPBBIX TPEX MEPUOI0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMECHKJIaTypa HEOPraHUIECKHX
BEIIECTB

https://m.edsoo.ru/WTO1WRA2Q

Bunpl xuMuueckon CBA3U U TUIIEI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponpnas padora Nel o
teme «IloBTOpeHue u
yriay0iieHrne 3HaHUH OCHOBHBIX
pasznenoB Kypca 8 kiacca»

https://m.edso0.ru/J4X8ZN212

Knaccudukanus XuMmruaeckux
peakiuii o pa3auuHbIM
MIpU3HaKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsaTHE O CKOpOCTH
XUMHUYECKOH peakuuu. [Tonstue
0 TOMOT'E€HHBIX U T€TEPOTreHHBIX
peaKkusax

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[ToHATHE O XUMHYECKOM
paBHOBecuu. DaxkTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMHUYECKON PEaKLUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/HAFH7NZNM

OKHUCIINUTEIILHO-
BOCCTaHOBHTEIIHHBIC PEAKITHH

https://m.edso0.ru/648VV11026

10

Teopust 37IEKTPOIUTHUECKON
mucconuarmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHU peakuui

https://m.edsoo.ru/\VN2SBIN1R

12

XUMHUYeCcKre CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
AIIEKTPOJIMTUYECKOMN
JIHACCOLHAIIHI

https://m.edsoo.ru/8HH81YVXI

13

XuMudeckue CBOMCTBA COJIeH B
CBETE MPEACTABICHUI 00
ANEKTPOJIMTHYECKOM
JIHACCOLHAIIH

https://m.edsoo.ru/ETD5QTS4G

14

ITonsaTue o TuapoImn3eC conen

https://m.edsoo.ru/9JFRAVESW

15

O00011IeHNE U CHCTEMATU3ALIUSA
3HAHUM

https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktnyeckas padora Ne 1.
«PerieHne skciepuMeHTaNbHbIX
3aau»

https://m.edsoo.ru/7VXTEHIT4

17

KonTtponsHas padora Ne2 o

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEKTPOIUTHUECKAs
Jucconranys. XuMHYECKUE
peaKkIf B paCTBOPAX»

18

OO01as XxapakTepucTUKa
rajoreHoB. XMMHUYECKHE
CBOICTBA Ha NMPUMeEPE XJIopa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ComnsiHast
KHCJIOTa, XUMHUYCCKUEC CBOﬁCTBa,
MMOJIY4YCHHEC, IPUMCHCHUE

https://m.edsoo.ru/CWVSHCD2M

20

[Ipaktuyeckas padorta Ne 2 mo
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4EHUE €€ CBOMCTB

https://m.edsoo.ru/PVEXIYWEG

21

Berurcienus mo ypaBHCHHSIM
XHUMHYCCKUX PEaKIni, eClIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BI5HO70F

22

OO1as XapaKTepucTHKa
a1eMeHTOB VIA-rpymnmbl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpornHbie MOIUbUKAUN
cepbl. HaxoxneHue cepol u €€
COCIMHEHUH B IPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBo10pO1, CTPOCHHUE,
(bu3nUecKre U XUMUYECKHE
CBOMCTBaA

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,[[LI CCPBLI. CepHaﬂ KHUCJIO0Ta,
(1)H31/ILIGCKI/IC 1 XUMHWYCCKHE
CBOI\/'ICTBEl, MMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKLINH, JIeKAIIE
B OCHOBE IPOMBIIIIEHHOTO
crioco0a MOJTydeHUs CepHOM
KUCIOThL. XUMUYECKOE
3arpsAI3HEHUE OKPYXKaroLen
Cpeabl COeTMHEHUSIMH CEPhI

https://m.edsoo.ru/H7FT3NON4

27

Brrancnenne MaccoBoi 10
BBIX0/1a IPOJAYKTA pEAKIUU

https://m.edsoo.ru/HSJE186WN

28

OO011as xapakTepucTHKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
(1)1/131/1%01(1/16 1 XUMHWYECKHE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMHaK, ero Gpu3nIecKue u
XHMHUYECKIE CBOMCTBA,
MOJIy4Y€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYE5F13

30

[IpakTrueckas padorta Ne 3 o
teme «[lomyyeHne ammuaxa,
W3YUYEHHE €ro CBOWCTBY

https://m.edsoo.ru/JORP64IFJ

31

A30THas KHCIOTa, €8
(hbU3UYECKHEe U XUMHYECKIE
CBOIliCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBanne HUTPATOB U
COJIE aMMOHMS B KQUECTBE
MUHEPAJIbHBIX YI0OPEHHIA.
XUMHUYECKOE 3arpsA3HEHUE
OKpYKaroIen CpeJibl
COEIMHEHUSIMHU a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

dochop. Oxeun pocdopa (V) u

https://m.edso0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

(docdopHas kucnora,
¢bu3nvecKkre u XUMUYECKHe
CBOMCTBA, MTOJy4CHHUE

34

Hcnons3oBanue pocdaros B
Ka4eCTBE MUHEPAIbHBIX
yaoOpeHuit. 3arps3HeHne
MIPUPOIHOM cpenbl pocharamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon, pacnpocTpaHEHUE B
npupo/ie, Gu3nIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(u3HYECKHEe U XUMUIECKHE
CBOMCTBA. DKOJOTUUECCKHE
poOJIeMBl, CBSI3aHHBIC C
okcuoMm yriepoaa (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYTonbHasa KUCI0Ta U €€ CoIU

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuueckast pabota Ne 4 o
teme "llosiydeHue yriekucnoro
ra3a. KauecTBeHHas peakius Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/G2HZXQGCS8

39

HepBOHa‘IaJ'ILHLIC MOHATHS 00
OPraHu4YCCKUX BCHICCTBAX KaK O
COCAMHCHUAX yIriiepoJa

https://m.eds00.ru/30T12109Z

40

erMHI/Iﬁ 1 €ro COCAMHCHUA

https://m.edsoo.ru/75JXNHO0I8

41

[Ipaktuyeckas pabora Ne 5.
Pemrenne sxcnepruMeHTanbHBIX
3aJ1a4 1o TeMe «BaxHele
HEMETAJIbI M KX COCAUHCHUS

https://m.edsoo.ru/O7ES8D0OD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponsnas padora Ne3 mo
TeMe «BaxHelmne HeMeTalIbl 1
HUX COEINHEHUI

https://m.eds00.ru/S85J9UGH3

43

OO01as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTaioB. MeTamndeckas CBI3hb
U METaJllIMYeCKas
KPUCTAJUINYECKasl PELIETKA.
du3nyeckue CBOMCTBA METAJIIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMHUYECKHI
PAI HAIPSKEHUN METAIIJIIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme cnocoObI MOTyICHUS
meTtamioB. CiiaBel. Beraucienus
10 YpaBHEHUSIM XUMHUYECKHUX
peaKkuuii, €ciii OJUH U3
peareHTOB COJIEPIKHUT MIPUMECH

https://m.edso0.ru/G54GDQI2D

46

Ilonstre o KOppO3HuHU METAJLIIOB

https://m.edsoo.ru/4AFIGDOWOW

47

Illenoynbie METAILIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKcHIBI ¥ TUAPOKCHIBI HATPUS U
KaJInst

https://m.edso0.ru/Q4DX0G3U9

49

Iemo4HO3EMENBHBIEC METAJLIBI —
KaIbIIMA U Mardui

https://m.edsoo.ru/REOCDY0K6

50

Baxueiiiue coequHeHus
KaJIbLIUSA

https://m.edso0.ru/CJIR96CMZA

o1

O00011eHNE U cUCTEMATH3ALAA
3HAHUN

https://m.edso0.ru/O5PXGG1BE

52

JKEcTkOoCTh BOJBI U cIOCOOBI €6

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

yCTpaHEHHUs

53

[Ipaktuyeckas padota Ne 6 mo
Tteme "YKEcTKoCTh BOJIbI U
METO/1bl €€ ycTpaHeHus"

https://m.edsoo.ru/NFIROKB8J

54

AJFOMUHUNT

https://m.edso0.ru/9ZJ8RD1TV

55

AmMdoTepHbIe CBOKCTBA OKCHIA U
TUAPOKCUIA

https://m.edsoo.ru/NI5K110J5

56

Keieso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/I)IBI, TUAPOKCHUIBI U COJIN
xenesa (II) u xxeneza (I1I)

https://m.edsoo.ru/ARTUBLAMP

58

O000I11IEHNE ¥ CUCTEMATU3AIIUA
3HAHUN

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas padota Ne 7.
Pemrenne sxcnepruMeHTaIBHBIX
3a7a4 1o teMe «Baxneimue
METAJIIBI U UX COETMHEHUS

https://m.edso0.ru/ZN7G0QSMX

60

Brruucienus o ypaBHEHUAM
XUMUYECKUX PEAKIUH, ECITH
OJIMH U3 PEareHTOB JaH B
M30BITKE HIIA COICPKUT
npuMecu. Beraucnenus
MAacCOBO JI0JIH BBIXOJa

MMpOAYKTa pCaKInun

https://m.edsoo.ru/AYD2HE51Y

61

O00011eHNE U cUCTEMAaTH3ALAA
3HAHUN

https://m.edso0.ru/BSTOVTKOP

62

KonTtponsHas padora Ne4 o
TeMe «BakHeilnme MeTauibl U
HUX COEIUHEHUI

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemectBa u marepuainsl B

63 . 1 https://m.edsoo.ru/OFI32JMTO0
IIOBCCHECBHOU XN3HU YCIJIOBCKA
X

64 HMITACCROE Sarpastierie 1 https://m.eds00.ru/9ANGYEYOQ
OKPYXKAOIIEN CPEIBI
P

65 O XHMITH B peLieHin 1 https://m.eds00.ru/18Q203Y28
9KOJIOTUYECKUX MPOOIIeM
Pesepubriit ypok. O6001eHE 1

66 . 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaTni3alnda 3HaHUU
P i . 0606

67 C3EPBHBIN YPOT- LJ00 IUHeHHe " 1 https://m.eds00.ru/P52TJZNXV
cucreMaTni3anuda 3HaHUU
P i . 0606

68 C3CPBHLIN YPOR. 750 IjleHHe " 1 https://m.eds00.ru/TMK36TJZG
cucreMaTui3anda 3HaHUU

OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA

OCHOBHOMU

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmMbl OCHOBHOT O 001mero 06p33OBaHI/IH

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHNYECKHUEC ITOHATHUA»

11

PaCKprIBaTh CMBICJI OCHOBHBIX XHMHYCCKUX HOHATHI: aToM,
MOJIEKyJla, XUMHUYECKHH DJIEeMEHT, NpPOCTOE€ BEHIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOTHAsT W HEOJHOPOJHAS), BAJICHTHOCTB,
OTHOCWTENIbHAsi AaTOMHAasi M MOJIGKYISIpHAas Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEMEHTa B COCIMHEHHH, MOJISIPHBI OO0BEM, XMMHUYECKasl peakius,
KIaccuUKAIMs ~ pEeaKkIuid:  peakuu  COCAMHEHHS,  PeaKluu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, peakiuu OOMEeHa, 5K30- |
SHJOTEPMHUUYCCKHE PEaKIHNH, TEIIoBOHW 3((dEeKT peakuuu, pacTBop,

MaccoBasi J10Jis BenlecTBa (IPOLEHTHAS KOHIIEHTPAIUs1) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATUN U

IIPUMCEHATH OTU IIOHATHS IIPU OIMMCAHUHN BEIIECCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHMBOJIMKY JII COCTaBJICHUSA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IIOCTOSIHCTBA COCTaBd, ATOMHO-MOJICKYJIIpPHOI'O  YUCHHA, 3daKOHa

ABorajipo

15

OIIPEACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PpCaKIUun (HO qucily Mu COCTaBy

Y4YaCTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIUNIOBOMY 3PQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYIIAPHYIO U MOJIAPHYHO MacCChbl

BCIICCTB




1.8

BBIUUCIIATH MAacCOBYIO JIOJIIO XMMHYECKOTO 3JIeMeHTa 1o (opmyre

COCIMHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCUICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TIO3HAHUS — HaOJI0/IEHuE,
U3MEpPEHUEe,  MOJEIUPOBAHME,  HOKCHEpPUMEHT  (peajbHbll U

MBICJICHHBIH)

[To Teme: «BaxHeIKe NpeICTaBUTENN HEOPTaHUIECKUX BEILIECTBY»

2.1

pacKpbeiBaTb CMBICI  OCHOBHBIX XMMHWYCCKUX TTOHSTHH: OKCH/,

KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCAC/IATh NPHUHAJIC)KHOCTh BCIICCTB K OHpCI[CJ'IéHHOMy KJ1acCcy

CoeMHEeHu! 1o popmynam

2.3

KJIacCU(PUITUPOBATH HEOPTAHNYECKHUE BEIIIECTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3MUYHBIX KJIAcCcOB, MOATBEpPXIas OMHCAHWE MpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIUN

2.5

IIPOrHO3UpOBaAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH oT HuX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKUX

MpEBpaLICHUH B pa3IMYHBIX YCIOBUAX

2.6

ClIefIoBaTh TpaBWJAM TIOJBb30BAHUS XHUMHYECKOH TOCYIOW U
1abopaTOpPHBIM 00OPY/IOBaHKMEM, a TaKXKe MpaBUiiaM OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU TI0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJOPOJA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OIpENeNEHHOW MaccOBOW J0Jield  pacTBOPEHHOTO
BEIIECTBA, TNIAHKPOBATh U MTPOBOIUTh XUMUYECKUE IKCIICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEeH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JTakMyc, peHondTanent, METUIOPAHX U APYTHE)

2.7

IMPOBOANTH paC‘léTH 10 YpaBHCHHUIO XUMHWYECKOH pcakiuuu

[Io Teme: «llepmommueckuit 3akoH u Ilepuonnueckas cucrema
xumuyeckux sneMeHtoB [[. M. MengeneeBa. CTpoeHHe aTOMOB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHEIC pCaKknum»

3.1

PacCcKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHIM: AApO aroMma,
BHGKTpOHHLIﬁ [03) () aToMa, aTOMHasid 0p6I/ITaJ'H>, paauyc atroma,

XUMHUYCCKasd CBA3b, MOJpHAdA W HCHOJIPHAA KOBAJICHTHAA CBA3b,




AJIEKTPOOTPHUIIATENILHOCTh, HWOHHAsl CBSI3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC 3JIEMCHTBI

3.3

ONUCBHIBATh W XapaKTepus3oBaTh TabiuuHyio (popmy Ilepuonnueckoit
CUCTEMBl XMMMUECKHX D3JEMEHTOB: pa3jiuyarTh IOHATUS «TJIaBHAs
noarpynna (Arpynna)» u «mobouynas mnoxarpynna (brpynma)y,

«Malble» U «OO0JIbIIHEY MEpUObI

3.4

packpsiBaTh cmbich [lepuomumueckoro 3akona .M. Menpaeneesa:
JACMOHCTPUPOBATH NIOHUMAHUC HCpHO}IH‘IGCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKUX DJJIEMCEHTOB OT HX IIOJOXCECHUA B Hepno;mqecxoﬁ

CHUCTEMC

3.5

COOTHOCUTHh  O0O3HAUEHHUs, KOTOpbIE HMEIOTCS B  TaOnuIe
«Ilepmognyeckass  cucrema  XuUMU4YecKux  anemeHtoB .M.
MenpeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsan sapa, oOIliee 4YHcio

3JIEKTPOHOB U PACIIPE/IETICHUE UX 10 SJIEKTPOHHBIM CJI0SIM)

3.6

OIpPEaACIATh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUAX

3.7

OTIPENeNATh BUJ XWMUYECKOW CBA3M (KOBaJIGHTHass W HOHHAs) B

HEOPraHN4YCCKUX COCTUHECHUAX

9 KJIACC

Kon
NPOBEPsIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «BeliecTBo U XuMU4YecKas peaKkus»

11

pacKpbIBaTb CMbBICII OCHOBHBLIX XHMHYCCKHUX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HECOJICKTPOJIUTHI, ISJICKTPOJIUTHUUYCCKAA AUCCOLUALNA,
pCakiiukn HMOHHOT'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMBIe u HeO6paTI/IMBIe pCaKuuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuunu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W  BOCCTAHOBJICHUC, aAJUJIOTPOIIN:,
aM(I)OTepHOCTL, XUMHUYCCKaAa CBA3b (I(OBaJ'ICHTHaSI, HOHHAas,

MCTaHHI/I‘-IeCKaSI), KpUCTAJININICCKas pCIJ_IéTKa, CIlIaBbl, CKOPOCTH




XUMUYECKON PEaKLNH

1.2

HWITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHLIX XUMHWYCCKHUX MOHATUUA H

IMPUMCHATDH OTU NOHATUS ITPU ONMMMCAHUN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUECKON NHUCCOLMALUU KUCIOT,
LIEJIOYEH M COJIEM, TOJIHBIE M COKPAIEHHBIC YpPAaBHEHUS pEaKIUN

HOHHOTO 0OMEHa

14

PaCKpbIBaTh CYHIHOCTb OKHUCIMUTCIBbHO-BOCCTAHOBUTCIIBHLIX peaKum"I

MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaklui

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peaKklun

Ilo Temam: «Hemeraiuipl U uUX coeauHeHUs» U «MeTamibel U UX

COEIUHEHUS

2.1

XapaKTEePHU30BaTh (OMUCHIBATDH) OOIIHE U CIIeU(DUIECKHEe XUMHUIECKUE
CBOWCTBA TIPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPXKIasi OIHMCAHUE
puMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIITUX

XUMHUYECKNX PEAKINI

2.2

COCTaBJISITh YPAaBHEHUS PEAKIMH, MOJTBEPKAAIONIUX CYIIECTBOBAHHE

T€HETHYECKOH CBSI3U MCXKAY BEHICCTBAMU pa3JINYHBIX KJIIACCOB

2.3

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAaHUA XMUMHUYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBHSIX

2.4

cleoBaTh IpaBWaM TMOJb30BAaHUS XUMHUYECKOW TOCyIoil H
nabopaTtopHbIM 00OpyIOBaHUEM, a TaKXkKe MpaBuiIaM OOpalIeHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBINOJIHEHUIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB MO MOJYYEHHUIO U COOMpPAHHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJAMTh PEAKIMH, IOATBEPXKJAIONINE KAYCCTBCHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: pPAclO3HABAaTh OMBITHBIM IYTEM XJIOPHI-,
Opomuza, womua, kapOonar, ¢ocdar, cunaHMkKar, Cyibdart,
TUAPOKCUANOHBI, KATHOHBI aMMOHUS, MOHBI M3YyUYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPIraHNYCCKUX BCIICCTB

ITo Teme: «XuMHs U OKpYKarOLIas Cpea»

3.1

PacCKpbIBaTb  CMBICII OCHOBHBIX XMMHYECKHX  ITOHSITHUMA: HI[K

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIIBHON JIeITeIbHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEeMATHU3AIHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO'CJ'IeI[CTBeHHBIX CBSI3€I>1 —  JJId I/I3yLIeHI/ISI
CBOﬁCTB BCHICCTB U XHMHUYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/bl TIO3HAHUS — HAONIOJCHHE, W3MEPEHUE, MOJCIUPOBaHHE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBI)




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

11

[Ipenmer xumuu. Ponp XMMHUM B KM3HM 4YEJIOBEKA. XHMUS B CHUCTEME HAYK.
Tena u BemectBa. du3nueckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE

BCIICCTB

1.2

TTousarue o MeTogax mo3Hanusa B xumuu. Yuctele BemecTBa U cMecu. CriocoObl

paszaeneHust cMecei

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne dieMeHTH. CHMBOJIBI  XHMHYECKHX

251eMeHTOB. [IpocThie U ClI0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE

1.4

Xumuyeckas Gopmyna. BaneHTHOCTP aTOMOB XMMHMUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemlecTB.  OTHOCHTENbHAass ~ aTOMHAs — Macca.
OTtHocuTenbHasE MOJIEKYIsIpHas Macca. MaccoBas 10J11 XMMHUYECKOTO 2JIEMEHTa

B COEIMHEHUH

15

KonnuectBo BemectBa. Mousib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W YHCIA CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMHUYECKUE SBJICHHS. XHUMHUYecKas peakius U e€ MpHU3HaKu.
3aK0oH COXpaHEHHUs MacChl BENIECTB. XUMUYeCKHe ypaBHeHus. Knaccudukarus

XMUMHUYECKUX peakluuil (COeIUHEHHUS], PA3I0KEHUS, 3aMEIICHHsI, 0OMEHA)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH MOCY/I0H, C IPaBUIIaMH
paboThl B Jaboparopur H TpuéMamMu oOpaimieHus ¢ JabopaTOpHBIM
0o0OpyJIOBaHHEM, H3Yy4eHHE U OINUCaHHe (U3UYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmroneHue Qusnuecknx (TUIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHHE caxapa B CTYIKE, KMIICHUE M KOHJCHCAIUS BOIbI) U
XUMHYECKUX (TOpeHHe CBeYM, TMpOKAMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KUCJIOTOW) SsIBICHUN, HAOMIOJEHHWE W OIMUCaHUe
NPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuil (paznokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOpPUIOM Oapus, pa3ioxKeHHe
ruapokcuaa Meau(Il) mpu HarpeBaHuu, B3auMOJICHCTBHUE JKelle3a C PACTBOPOM

conmu meau(Il), nzydenne cnoco6oB pazaeneHus cMeceil (C MOMOIIBI0 MarHUTa,




¢bunbTpOBaHUE, BHIIAPUBAHUE, MUCTWLISAIUSA, XpoMaTtorpadus), MpoBeACHHE
OYHCTKH MMOBAPEHHOM COJIM, HAOJIIOICHUE U ONMCAHUE PE3YJIbTATOB MIPOBEICHUS
OIIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MAacCChl, CO3JaHUE MOJENeH

MOJIEKYJI (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBuTEIN HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech rasoB. CocraB Bo3ayxa. Kucmopox — sineMeHT M mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopoaa B mpupoje, Gu3nydeckne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopona. CrocoObl
MOJIy4eHHs KHCIOpoJa B J1abOpaTopuy W MpPOMBIIUIEHHOCTH. Kpyrosopor

KHciopo/a B pupojie. O30H — aJuloTponHast MOAU(UKAIIHS KUCIIOpoia

2.2

TemnoBoil 3pPexT XuMnuyeckoi peakuuy, TEPMOXUMHUECKHUE YPaBHEHHUS, SK30-
U SHIOTEPMUYECKUE peakuU. TOMINBO: yroib U MeTaH. 3arps3HeHne BO31yxa,

ycUJIeHUE MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anemeHT u npocroe Bemectso. HaxoxaeHue Bogopoia B IpUPOIE,
¢u3nueckue M XMMHYECKHE CBOICTBAa, NMPUMEHEHHUE, CIOCOOBI MOJyYEHHS.

Kucnotsr 1 conmu

2.4

Monspabiii 00bEM Ta30B. Pac4€Thl M0 XUMHUUYECKUM YPaBHEHHSIM

2.5

®dusznyueckue CcBoWcTBa BOJbl. Boga kak  pacTtBoputesb.  PacTBOpBI.
Haceimennbie 1 HEHACHIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J10Jisi BelIeCcTBA B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HH 4YesoBeka. KpyroBopor
BOJBI B TMpuUpoje. 3arps3HeHue NpUpOAHBIX Boja. OXxpaHa W OYHCTKA

IMPUPOIHBIX BOJI

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuapl. Knaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecoJieoOpazyromue. Homenkiatypa oxcuaoB. DuU3MYECKHE U XHUMHUYECKHE

CBOMCTBaA OKCHUIOB. HOJ’Iy‘leHI/IC OKCH 0B

2.7

OcHoBanusi. Knaccudukanuss ocHOBaHMA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHHMM. DPU3MUECKUE U XMMHUYECKHE CBOICTBA

ocHoBaHui. [Tomyyenue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnotr. Homenknarypa kucinor. dusndeckue u
XUMHYECKHE cBOWMcTBa KuUcCIOT. Pganm aktmBHOcTH MeTaiuioB H.H. Bbekerosa.

HonyquI/Ie KHUCJIOT

29

Conu. Homenknatypa cosieil. Pu3nueckue M XMMHUYECKUE CBOMCTBA COJIEH.

ITonmyyenue conei




2.10

I'enetnueckas CBA3b MCXKAY KiIaCcCaMU HCOPTraHNYCCKUX COGIII/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpEACICHUE  COAECpKaHUS
KHCIIOpO/ia B BO3JyXe€, IOJYy4Y€HHE, COOMpaHME, PACIIO3HABAHUE U H3Y4YECHUE
CBOMCTB KHCJIOpOJia, HAOJIIOJEHNE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS U MpEKpallleHus ropeHus (Ioxkapa), 03HaKOMJIEHHUE C
oOpa3laMu OKCUZOB U OIMCAaHME MX CBOICTB, MOJy4Ye€HUE, coOupaHUe,
pacrno3HaBaHUE M M3Y4Y€HHME CBOWCTB BOJOpOJa (TOpeHue), B3aUMOJIEHCTBUE
BoJiopoaa ¢ okcuaom meau(ll) (Bo3aMOXKHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmo/ieHne 00pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOEHHOCTENl PAacTBOPEHMs BEIIECTB C pPa3IMYHOM  pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAcCCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCICTBHE BOJAbI C METAUIaMU (HATPUEM U KaJbIMEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEpPUANIOB), OIpEAEIEeHUE pPacTBOPOB
KHCIIOT M IIeJo4Yell C TOMOIIbI0 HHAMKATOPOB, HCCIEelI0BaHHE 00Opa3loB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIAaCCOB, HAOIIOACHHE W3MEHEHUS
OKpackl MHJIMKATOpPOB B pacTBOpax KHUCIOT U IIeJoued, H3ydeHHUe
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBopoM CepHON KHCIOTBI, KHUCIOT C
METaJlIaMH, PEaKIMid HEUTpaIU3aliK, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO MeTajjla JpyTMM U3 pacTBOpa COJH, pELIeHUe
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo Teme «BakHelme Kiacchl HEOPraHMYECKHX

COCTMHEHUI

[Tepunoauuaeckuii 3akoH u [leproandeckas cucTeMa XUMUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIIUN

3.1

[lepBpie MOMBITKH KIACCU(PUKAMU XUMUYECKUX dyeMeHToB. llonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMENIbHbIE METaJlIbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amdoTepHbie

OKCHABbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepuoanyeckas cucreMa XuMu4deckux 3nmeMenTon 1. 1.
Menneneena. KopoTkonepuonas u JUIMHHOIIEPUOIHAS (hopMbI
[Iepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsl u rpynnbl. PU3HYECKHM CMBICH MNOPAIKOBOIO HOMEpPA, HOMEPOB

INepruoaa U rpynbl 3JIEMCHTA

3.3

CTpOGHI/IC aroMoB. CocTaB aTOMHBIX Aaep. H30TOIIbI. 3J'ICKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0UeK aTOMOB MEPBBIX 20 XUMHYECKMX DIIEMECHTOB




ITepnognueckoit cucremsl [I.M. MenneneeBa. XapakTepuCTUKa XMMHUYECKOIO

3JIEMEHTa Mo ero noyoxenuto B [lepuoanueckoit cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHUs pajuyca aToOMOB XHMMMUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUMX CBOMCTB II0 TpylIaM M IIEPUOJAM.
3unauenue [lepumonnyeckoro 3axoHa u llepuonnyeckoil cucTeMbl XMMHUECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. .M. MenpaeneeB — y4€HbIN U

rpaKJaHVH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOJsipHAass ¢ HEMOJISIpHAsl)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XHUMHYECKUX dJIeMEeHTOB. IoHHAs CBSI3h

3.6

Crenenpb oxuciaeHus. OKHUCIUTEILHOBOCCTAHOBUTEIIBHEIC pCaKkuum. Hpoueccm

OKHCJICHHS U BOCCTAHOBJICHMS. OKHUCIMTEIN K BOCCTAHOBUTEIIH

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHEe OOpas3loB BEIIECTB METaUIOB U
HEMETAIJIOB, B3aMMOJCHCTBUE THJIPOKCUAA LHUHKA C PACTBOPAMM KHUCIOT M
LIEJI0Y€eH, MPOBEIECHNE ONBITOB, WUIFOCTPUPYIOIIUX MPUMEPBHl OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peaKkuil (rOpEeHUE, PeaKIMK Pa3JI0KEHUsI, COSMHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

BeniectBo n xummnueckas peakuusi. [loBropenue

11

[Tepuonnueckuii 3akoH. [lepuonnueckas cucteMa XuMudeckux anementon /.M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalvs, KadblUd M UX
COCIMHCHUN B COOTBETCTBUM C TIOJIO)KCHHEM HJIeMEeHTOB B Ilepumoaumveckoi

CUCTCMC U CTPOCHHUECM UX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHUYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJIaCCI/ICI)I/IKaI_II/IH U HOMCHKJIATYpa HCOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K pas3IM4HbIM  KJlIaCCaM HCOPraHNn4CCKUx COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPraHNYICCKHUX BCIICCTB

1.3

Knaccugukanus XuMHUuecKuxX peakluii o pa3IuyHbIM IpU3HAKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PpEAaKIMH BELIECTB, MO TEIUIOBOMY 3(QeKTy, MO

H3MEHEHHUIO CTEIICHEH OKUCICHHUS XUMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




[0 YYacTUIO  KaTaau3aropa). OK30- UM  DHJOTEPMHUUYECKHE  pEaKluH,

TCPMOXUMHUYCCKUC YPABHCHUS. Ilonstue o CKOPOCTH XUMHUYECKOH pcakuuun

14

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XMMHUUYECKUX peakiusax. [loHstue o
TOMOTEHHBIX U I'€T€POreHHbIX peakuusax. [[oHATHE 0 XMMUYECKOM pPaBHOBECHM.
@aKTOphl, BIMSIOIIME HA CKOPOCTh XMUMHUYECKOM pEakIMM M IOJIO)KECHHE

XHUMHYCCKOT'O PaBHOBECHA

15

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMM
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIMM C HCIOJIb30BAHHEM METOAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIIEKTPOJIUTHl U HEIIEKTPOIMTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMHU
xumuueckoi cBszu. CreneHs nuccouranuu. CUIIbHBIE U Clla0ble 3JIEKTPOJIUTHI.
Peakiun noHHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEaKluii MOHHOTO OOMEHa,
MIOJHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHMs peakiui. CBoWcTBa KHCIOT,
OCHOBAaHMH W cCcoJe B CBeTe TMpeACTaBICHUI 00 3IEKTPOJIUTHUECKOM

nucconuanuu. KadecTBeHHbIe peakiiui Ha HOHBL. [[oHsATHE O TUApPOIU3E cConel

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOJCISIMU KPHCTALUTHICCKUX
pEmETOK HEOPraHWYeCKUX BEUIECTB — METAUIOB W HEMETawioB (Tpadura U
ajMasa), CIIOXKHBIX BEIIECTB (XJIOpHJa HATPHsl); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOH peakiuu OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB;
WCCIICIOBAHUE  JJIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeNoYer u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEJICHHE OTBITOB, HUIIOCTPUPYIONIMX TPU3HAKH
NPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa3oBaHue OcajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHuE BOJbI); OIMBITOB, HILTFOCTPUPYIONIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii (FOPeHUE, PEaKIMH Pa3jioKCHUs, COCIAUHCHHS);
pacrio3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIbIO KAYeCTBEHHBIX PEAKIIUN

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl u ux coeauHEHUS

2.1

0611[351 XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (1)I/I3I/I‘IGCKI/IC CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHCﬁCTBHC C MfETallilaMH, HEMCTaJlJlaMH, IJ_ICJ'IO‘{aMI/I). XJIOpOBOI[OpOI[.

Consuas KHUCJIOTa, XUMHUYCCKUC CBOﬁCTBa, MOJIy4CHHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJOPOBOJOPOJA HA OPraHu3M 4YeJOBeKa. BakHehune XJIOpUIbl U UX

HaxO0JICHUE B MIPUPOJC

2.2

OOmast xapaktepucTuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTeNeHN oKucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOAA M CEpbl. AJUIOTPONHBIE MOAU(PUKAUU
KHUCIIOpOJia U cephl. XUMHUYECKUE CBOWcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(i)mnqecxne M XAMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK HpCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)I/IBI/I‘I€CKI/I€ N XUMHYECKHE CBOMCTBaA
(oOmume Kak mpeAcTaBUTENS Kjacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIy4eHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comn cepHoﬁ KHCJIOTBI, Ka4UCCTBCHHAA pPCAKIUMA Ha
cynbgar-uoH. HaxoxneHnue cepbl U €€ COeAMHEHUH B Ipupojie. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH CPeIbl COCIMHEHHMSIMU Cepbl (KHCIOTHBIC IOXKIH,

3arps3HEHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAICHHUS

2.3

OO6miass xapakTepucTuka dj1eMeHTOB VA-rpynnbel. OCOGEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIIEHUs. A30T, pacCIpOCTpaHEHUE B IPUPOJIE,
(du3mYecKkrne U XUMHYEeCKHe CBOMCTBA. KpyroBopot a3ota B npupoje. AMMHUaK,
ero (Qusuyeckre M XMMHUYECKUE CBOMCTBA, MojyuyeHue u npumeHeHue. Conu
aMMOHMS, UX (U3NYECKUe M XUMHYECKHE CBOMCTBA, TMpPUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbI aMMOHHMsI. A30THas KUCJIOTa, €€ IMOJIydyeHue,
¢bu3nvecKkne W XMMHUYECKHE CBOWCTBa (0OOIIME Kak MPEICTaBUTENS Kiacca
KUCIOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHUSI B
KayecTBe MHHEpAIbHBIX yI0OpeHHil. XUMHUYECKOe 3arpsi3HEHUE OKPYXKarollei
Cpelbl COETUHEHHUSIMH a30Ta (KUCIOTHBIE JI0XK]U, 3arpsi3HEHNE BO3/TyXa, OYBBI

1 BOJIOEMOB)
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docdop, amnorponHsie Mogudukauu (ochopa, GuzNUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xkucnora, QuU3NYECKHe U
XHUMUYECKHE CBOWCTBA, mMoiyiydeHue. Mcmonb3oBanue ¢ocdaTtoB B KavyecTBe

MUHEPATBHBIX YI00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUSA.  YTJIEpOoJ, aUIOTPOIHbIE
MoIU(UKAIMK, paclpoCTpaHeHHe B MpHUpone, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yriepona B npupoae. Okcuasl yriepona,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPraHU3MBI,

NOJIY4YCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE Hp06J'ICMBI, CBA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a riao0anbHOrO MOTEIUICHUS KIMMATa; MapHUKOBBIN
apdekr. YrompHas Kuciota M €€ coid, UX (U3MUECKHEe U XUMHYCCKUE
CBONCTBa, TMOJlydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Vcronb3oBaHne KapOOHATOB B OBITY, MEAWIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIISCTBAX KAK O COCIAUHEHHUSIX
yriepoga (MeTaH, 3TaH, STHJCH, AaleTWICH, 3TaHOJ], TJIHUIEPHH, YKCyCHas
kuciora). MIx coctaB m Xxummyeckoe crpoeHue. [loHsATHE O OMOJOTHYECKH
BOKHBIX BEIIECTBAX: XHUpax, OeNKax, yrJIeBoJaX — W HMX POJIM B IKU3HU
qeloBeka. MaTepruaabHOe ©IUHCTBO OPraHWYeCKHMX W HEOPraHWICCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOMCTBA, I[OJIyY€HHE U
npuMenenne. CoenvHeHHs] KpeMHUsi B mpupoje. OOmme mpeactaBieHuss oo
okcuze kpemMHusA(IV) u kpemuueBoii kuciaore. CUIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, >kene300eToH. [Ipobmembr OGe3omacHOTo

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCC,HHCBHOﬁ KHU3HU

2.8

XUMHUYECKUN JKCMEPUMEHT: H3Y4YCHHE OOpa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEaKIUd Ha XJIOPHUI-
WOHbI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHMs; OMBITHI, OTPAKAIOIINE
(M3UYeCKre U XUMHYECKHE CBOMCTBA TAJIOTEHOB U UX COCIUHEHUN (BO3MOKHO
HCITOJIb30BaHME BHJICOMATEPUAJIOB); O3HAKOMJIEHHE C OOpa3laMu XJIOPHIOB
(rasoreHn1I0B); O3HAKOMJICHHE C oOpa3lmamMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEPHANIOB); HAOJMIOJIEHWE IIpolecca
00yriMBaHUs caxapa MoJ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, IPOBEICHHE
KayeCTBEHHOW peaknuu Ha cynbdar-uoH u HaOmoaeHue mpu3Haka e€
MPOTEKAHUs; O3HAKOMJICHHE ¢ (DU3UICCKUMHU CBOMCTBaAMHU a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHWE BHUICOMATEpUATIOB), 00Opa3amMu
a30THBIX U (HOCHOPHBIX YAOOpEeHUi; momydeHune, cooupaHue, pacrino3HaBaHue U
U3YYeHUE CBOMCTB aMMHAaKa; MPOBEJIECHHWE KAueCTBEHHBIX pEakKlMii Ha HOH
aMmmMoHMsT ©  ¢ocdaT-MOH ¥ H3YUYCHHE TPU3HAKOB HMX TMPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIIONIb30BAaHUE BUJCOMATEPHANIOB); HU3yUYEHHUE MOJENeH KPHUCTAUIMYECKUX
pemi€Tok anmmasa, rpaduTa, QyIepeHa; O03HAKOMJICHHE C MPOIECCOM

azicopOLIMK PAcTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




IPOTHBOra3a; IOJIydeHHE, cOOMpaHHe, paclo3HaBaHWE U U3Y4YEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- M
CIWJIMKAaT-MOHbl W U3yYEHUE INPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
OPOOYKUMENH CUIMKATHOW IMPOMBIIIIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHeNIIe HeMeTaUIbl U UX COSIAUHEHU

Mertannsl 1 uxX COCIMHCHUA

3.1

OO01as XapakTepUCTHKAa XMMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU MX
nonoxenus B Ilepuonnueckoi cucreMe XuMHYeCKux dnemeHToB ..
MeneneeBa u crpoeHus aroMoB. CTpoeHne MeTajioB. Meramndeckas CBsi3b U
MeTajyInyeckasl KpUCTaJUIMYecKas pemeéTka. JIEeKTPOXUMUYECKUU  psin

HaIpsHKEHUH METaJIJIOB

3.2

duznyeckue U XUMHUYECKHE CBOMCTBA MeTayioB. O01IKe crocoObl MOTydeHus
MeTayuioB. [oHSATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTalb, YyT'yH, TIOPATIOMAHAN, OPOH3a) U UX TPUMEHEHHUE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/Ibl: MOJOXKeHHe B [lepumomnyeckod cUCTeME XUMHUUYECKHX
anementoB J[.M. MeHnaeneeBa; cTpoeHHE MX aTOMOB; HaXOXJEHHUE B MPUPOJIE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuMepe HaTpust U Kanwus). OKCUIBI 1
TUAPOKCUABI HaTpus W Kaius. llpuMeHeHue IIeNOYHBIX METAIOB U HX

COCTMHECHUN

3.4

IllemoyHo3eMeNbHBICE METAJUII MarHuidi W KajgblMi:  IIOJIOKCHHE B
[Tepuoanueckoit cucteMe xumudeckux 3nemenToB J[.M. Menaeneesa; crpoeHue
WX aTOMOB; HaXxOXACHHE B mpupojac. PU3MYECKHE W XHUMHUYECKHE CBONCTBA
MarHus W Kajabliusa. BakHeimue coeauHeHUs Kaublus (OKCHI, THAPOKCHII,

couin). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

ANIOMHUHHI: TIOJIOKEHHE B HepHOHquCKOﬁ CUCTEMC XMMHWYCCKHX JJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHHUC aTOMa, HAXOXACHUC B IIPHUPOIC. dusnyeckue u
XHMHUYECKHE CBOMCTBA aJTFOMHHUS. AM(bOTepHBIe CBOIiCTBa OKCH/Ja U THAPOKCHU A

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucteme xumuyeckux snementos /.M.
MenneneeBa; CTpOEHHE aTroMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMUMHYECKHe CBOMCTBa »xene3a. Oxcuapbl, ruapokcuabl u comu skenesa(ll) u

xene3a(Ill), ux cocras, cBOWCTBA U MOTy4YEHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUEC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (I)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HU3Y4YCHHUC PC3YJIbBTATOB KOPPO3HUU MCTAJIIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHocTeN
B3aMMOJICHCTBUSL OKCHJA KajdblUsg M HATpus C BOJOM (BO3MOXHO
HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCIEAOBAHUE CBOMCTB >KECTKOW BOJIBI;
mpolecca TOPEHHs Kejle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, Kanblus, amoMuHus, uuHka, xene3a(ll) m sxenesa(Ill), memu(Il);
HAOJII0JIEHHE U ONMCAaHUE IPOLIECCOB OKPALIMBAaHUS IJIaMEHU MOHAMU HaTpus,
Kaauss M Kaubluusg  (BO3MOXKHO  MCIIOJIb30BAHHWE  BUJEOMAaTEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB T'MIPOKCHAA AIIOMHHHUS M THIPOKCUIA
LIMHKA; pellieHne SKCIIEPUMEHTAIbHBIX 3ajau 1o TeMe «BaxHeine MeTauisl U

nX COCIUHCHU A

XHUMHS ¥ OKPYKAKOIIAsl cpenia

4.1

HoBeie mMarepuanbl u TexHojoruu. BeliecTtBa M Marepualibl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370pOBbe. be30omacHoe UCroiab30BaHNE BEUIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas moMomip mpu XMMHUYECKHX OXKOTaxX U

OTPABJICHUSX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAMOTHOCTH.  XHUMHUYECKOE  3arps3HCHHE
okpyxatomerd cpeapl [1JIK. Pons XuMum B perieHun 3KOJIOTHIECKUX MPOOIIEM.
[IpuponHble MCTOYHUKH YTJIEBOJIOPOJOB (yrojiab, MPUPOJHBIN Ta3, HE(PTH),

MIPOIYKTHI UX NEPepabOTKU, UX POJIb B OBITY U IPOMBIIIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTepuaioB (CTEKIIO, CILIaBbl

METaJIJIOB, MOJINMEPHbIE MaTepPHAJIbl)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHNS K MPeIMEeTHbIM pe3yJibTaTam
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOTI'0 0011ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

[Ipencrasnenue:
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O TI03HABAEMOCTH SBJICHUN MPUPOJbI, MOHHMaHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIel KyIbTypbl M MpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTAa XUMHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HAHUS, B TOM YHCJIE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W  MU3YYEHUSA
XUMHYECKUX PEaKIMi; yMEHHE MCIOJb30BaTh MOJCIH IS

00BsCHEHUS CTPOCHUS aTOMOB M MOJIEKYJT

1.3

o chepax npodeccuoHaNbHON AESITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO IO3BOJIMUT OOy4alOUIMMCSl paccMaTpUBaTh
XUMHIO Kak cdepy cBoet Oyaymieil mpodeccnoHalbHOM 1eSTeIbHOCTH
U c/ejaTh OCO3HAHHBIM BHIOOP XUMHUU KaK MPOQUILHOTO MpeaMeTa

IpU [Iepexo/ie Ha YpOBEHb CPeTHEro 00I1ero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOHN XUMHUUYECKHX 3HAHUM U YMCHHUE IPUMCHATH

CUCTEMY XUMUYICCKUX 3HaHHﬁ, KOTOpas BKIIFOYAcCT:

2.1

Ba)KHEHIIIME XUMHYECKUE IIOHATHS. XHUMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEI[ECTBO, MPOCTOE U CIOKHOE BEIIEeCTBO, OJHOPOJAHAS U
HEOJIHOPOJIHAs CMECh, OTHOCHUTENIbHbIE aTOMHAas U MOJEKYIsIpHas
MaccChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAaHUE, CONb (CpemHsisi), XUMHYecKas
peakuus, peaklUH COCIUHEHHUs, PEaKUUU Pa3lokKEHUs, pPeakUuu
3aMelleHus, Peakui oOMeHa, TeTIoBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PacTBOpP, MAccoBasi JIOJISI XUMUYECKOIO
3JIeMEHTA B CO€MHEHUH, MaccoBasi 10J1s1 U MPOLIEHTHAsE KOHIEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 clou aToMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSA3b, dJIEKTPOOTPULATEIILHOCTD, ITOJIIPHAS U HENOJIApHAs
KOBQJICHTHAsI  CBsI3b, MOHHAs  CBS3b, METANIMYECKAsl  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHMOH, JIEKTPOJUT U HEIEKTPOJIUT,
UIEKTPOIUTHYECKAs AUCCOLMALMA, PEAKUUU HMOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKlIMM,  OKHUCIHTEIb U
BOCCTAHOBUTENb, OKUCICHHE W  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTUMbIE peakuy,
CKOpOCTb XUMHYECKOM peakiuu, Kataimsatop, [IJIK, kopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUM: 3aKOH COXPAHEHMsI MacChl,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHUs

3JIEKTPOJIUTUYECKON TUCCOLIUALINN

Brnagenune ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKJITFOUYAIOILICH:

3.1

YMEHUE MPaBUIIBHO HCIIOJIb30BATh N3YYCHHBIE BEIECTBA U MaTEPHAIIbI
(B TOM uYHcie MHUHEpalbHBIC YIOOpEHHS, METaUIbl M CIUIABBHI,
NPOAYKTH TepepadOTKH TPUPOIHBIX HCTOYHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE M TOHWMAaHHE 3HAYCHUS >KUPOB, OCIKOB, YIJIEBOJOB
JUIs. OpraHU3Ma 4YelIOBeKa; yMEHHE MPOTHO3UPOBAThH BIIMSIHUE BEIIECTB

U XUMHYCCKHX ITPOLECCOB HA OPraHu3M 4YCJIIOBCKA M OKPYXKarOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPpUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUSMH OPYIUX

y‘le6HBIX nmpeaMETOB

3.3

HaJIN4YHC OIIbITa pa6OTBI C pa3IMYHbIMH HCTOYHUKAMH I/IH(i)OpMaI_II/II/I
10 XUMHHN (Haquaﬂ U HAYYHO-IIOIIYJISIpHAA JIMTCpATypa, CIOBAPHU,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O B€HOICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHC

HCIIOJIb30BaTh €€ s peuIcHus y‘Ie6H0'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHoBamMu IOHSTHHHOTO arrmapara M CHUMBOJHUYCCKOTO

A3bIKa XMMHH I COCTaBJICHUA (I)OpMy.TI HCOPraHNMYCCKUX BCUICCTB,




YPaBHEHMM  XMMHYECKHX  peakUuid; OCHOBAMH  XMMHMYECKOU

Homenknarypsl (IUPAC u TpuBnaibHOM)

YMeHue oOBACHATH CBS3b MOJOXKEHHS 3ieMeHTa B Ilepuonmueckoit

CUCTCMEC C YHCIOBBIMU XapPaKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sijpa, oOIlee Yucio
JJICKTPOHOB), PACIPEICICHHEM OJJICKTPOHOB TIO0 DHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOI0B, KATHSI U KBNS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOWMCTB
XAMHYECKHAX JJIEMEHTOB (paJlyc aroMma, 3JIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX U CJIOXKHBIX BEHIECTB OT TIOJOXEHHS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblXx MepuojJaXx U  TJIABHBIX
MOJITPYTINAx) U JJIEKTPOHHOTO CTPOSHUS aToMa

7 YMmenue knaccupuIupoBarh:

7.1 XHUMHUYECKHE IIIEMEHTHI

7.2 HEOPraHWYECKHE BEIIeCTBA

7.3 XUMUYECKHE PEAKITUN

8 YMeHue onpeensiTh:

81 BAJICHTHOCTh W CTETICHh OKHUCJICHHS XUMHUYECKHUX JJIEMEHTOB, 3apsi

' HMOHa

82 BHUJI XUMHUYECKOW CBSI3M M THUI KPUCTAJUIMUYECKOW CTPYKTYpHI B

' COCAMHEHUSX

8.3 XapakTep cpepl B BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHUCJIUTEND U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu30BaTh (PU3NYECKUE U XUMHUECKHE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOpoA, Tpadur, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIop, HATPHH, KaJIUi, MarHui,
KaJIbLIUH, aJTIOMHHHH, KEJIe30)
CIIOKHBIX BEIECTB, B TOM 4YHCJE WX BOJHBIX pPacTBOPOB (BOja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHIBI U THAPOKCHIBI

9.2 metanoB [-IIA rpynmn, amtomunusi, menu (II), umnka, xeneza (II u

. II1), oxcuapr yrnepona (II u IV), xpemuus (IV), azora u gocgopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30THUCTasi, a30THasi,
(docdopHas, yroiapHasi, KpeMHUEBAsI KUCIOTAa U UX COJIH)

9.3 NPOTHO3UPOBaTh W XapaKTepu3OoBaTh  CBOWCTBA  BEIIECTB B




3aBUCHMMOCTHU OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCHICCTB B
3aBUCHMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTDL ITPOTCKAHUA XUMUUYCCKUX

HpeBpameHMﬁ B pa3JIMYHbIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE 1 HIOHHBIEC YPABHEHUS PEaKLIU, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEITbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOITUX ~ XMMHYECKHE CBOMCTBA HM3YUYEHHBIX KJIACCOB
' (Tpymim) HeOpraHU4YeCKUX BEIIECTB
10.4 MOITBEPIKIAIOIINX TCHETHICCKYIO B3aUMOCBSI3b MK Ty HUMU
11 YMeHnue BIUUCIATh (IPOBOJIUTH PACUEThI):
111 OTHOCUTEJIbHYI0 MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MacCcOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTA B COETMHEHNU
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMUYECKHX pEaKUUid U HaXOOUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MACCy peareHTOB WK MPOAYKTOB pPEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMo3HaHUS  (HaOmro/eHue,
1 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YUYEHUU BELIECTB U
' XUMHYECKUX SIBIICHUH; yMeHHEe cQOpMyIHpOBaTh MpodiemMy U
IPEJUIOKUTH MYyTH €€ pelIeHus
125 Oe3omacHON pabOThl ¢ XUMHUYECKHMMH BELIECTBAMH, XHMHYECKOU
' OCy/I0H 1 TabOpaTopHBIM 000PYI0BaHHEM
npaBuiIaMu 0€30MacHOTO OOpaIEHus C BEIIECTBAMHU, UCIIOJIB3YEeMbIMU
B TMOBCEHEBHOM JKM3HU, IPABUIIAMU MOBEICHUS B LEISIX COEpeKEHUs
e 3I0POBbSI M OKpYXKaIoUIeil MPUPOAHON Cpelbl; TOHHMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MbBI OMPEIeNEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIIECHUS M MPEJOTBpAIICHUS MX BPEIHOTO
BO3JICHCTBUSA
13 Hannune mpakTHuecKWX HAaBBIKOB IUIAHUPOBAHUS M OCYLIECTBICHHUS
CIEYIOIINX XUMUYECKHX IKCTIEPUMEHTOB!
131 U3yYeHHE U OMHCaHue (PU3NIECKIX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WUTIOCTPUPYIOIIUE MPU3HAKU MTPOTEKAHUS XUMHUUYECKUX PEAKINI

13.2

U3Y4CHHE CIIOCOOO0B pa3/esieHus cMecei

13.3

NOJTy4eHHE KHCIOpOoJa M M3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3YyYEHHE €ro CBOMCTB; IOIy4EHHE YIIIEKUCIOTO ras3a H

HN3YUCHHUC €TI0 CBOI>'ICTB; MOJIY4YCHUC aMMHUaKa U U3y4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM  JIOJIeH

PacTBOPEHHOTO BEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIOpaHKa u
dbenondranenHa) sl ONpeAeNeHNs XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeI0UYen

13.6

WCCIICIOBAHUE M OMNMUCAaHHE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3AMMOACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJaMU  METaulOB,  PAacTBOPUMBIMU W HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOTO MeTaula JPYTMM M3  pacTBOpa  COJIH;
ucciueaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS U

LUHKA

13.7

pelieHne SKCIePUMEHTANIBHBIX 3a7ad 1Mo TeMaM: «OCHOBHBIC KJIacChI
HEOPraHMYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
IUCcconMalnsay; «BakHeHIIue HeMETaUIbI U WX COCIUHECHUI»;

«Baxxnennne MeTalIbl U UX COCOUHCHUA»

13.8

XHUMUYECKHE  OKCIIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIuH Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOPax HOHBI: XJIOPHI-, OPOMHUI-,
uonua-, cymbdar-, ¢ocdar-, kapOOHAT-,  CHIHMKAT-aHUOHBI,
TUJIPOKCUI-UOHBI, KATUOHBI aMMOHHMSI, MarHUsl, KJIbLUs, AIFOMHHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

MNPEACTABIATE  PE3YJIbTATBI  3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABJEITH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATDH CBA3U MCKAY PEAJIbHO Ha6J'IIO)1aeMI:>IMI/I XUMHUYCCKUMH
SABJICHUAMUA U IPOLECCaAaMU, TPOUCXOJANINMHA B MaKpO- 1 MUKPOMUPE,

O0OBSCHSITH IMPUYINHBI MHOT 006pa31/151 BCIICCTB




HEPEYEHD 9JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATHUS
11 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus cMece
19 ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHX
' aneMeHTOB. [IpocThie 1 CII0KHBIE BEIIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX 3JIeMEHTOB. CTerneHb
' OKHCJICHUS
3aKOoH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcHUTENbHAsT aTOMHas —Macca.
14 OTtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBast 40JI1 XUMHUYECKOTO HJIEMEHTA
B COEMHECHUH
15 KomnuectBo BemectBa. Monb. MonsipHass macca. MomsipHblii 00BEM Ta30B.
' B3anMocBsI3b KOMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 @u3nuecKkue U XMMHYECKHE SBJICHMS. XHMHUUYECKAsl peakuus U €€ NPU3HAKHU.
' 3aKOH COXpaHEHHUsI MacChl BEIECTB. XUMHUECKHE YPABHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuomuueckass cucreMa XUMHYECKUX HIIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB
[Tepuonanueckuii 3akoH. [leproanueckas cucteMa XuMudeckux anementon J[. M.
2.1 MengneneeBa. Ilepuoasl u rpynmnbl. U3nyuecKkuil CMBIC MOPAIKOBOTO HOMEpPA,
HOMEPOB [I€PUO/IA U TPYIIIbI dJIEMEHTA
Crpoenue aromoB. CoctaB aToOMHBIX siaep. M3oTombl. DiekTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX  000J704Yek aTtomMoB TiepBbIXx 20 XMMHYECKHX JJIEMEHTOB
Ilepuonnueckoit cucremsl [[.11. Meneneera
3aKOHOMEPHOCTHU B M3MEHEHUHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kalus, KajblUs (paauyca aToMOB, OJIIEKTPOOTPULIATEIHHOCTH,
2.3 METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCJUHEHHHA B
COOTBETCTBUU C TIOJIOKEHHEM »3JeMeHTOB B Ilepuomumueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 Crpoenue BemiecTsa
Xumuueckass cBsi3b. KoBaneHTHass (monsipHas M HEMOJSpHAsi)  CBSI3b.
3.1 DNEeKTPOOTPULIATENBHOCTE ~ XMMHYECKMX  3JeMeHTOB.  MoHHas  CBS3b.

Merannuyeckas CBsA3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, METAJUIMYECcKas),
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTALIMYECKOM PEIIETKH U BUAA

XUMHYECKON CBA3U

Baxueline npeAcTaBUTENIM HEOPraHWYECKHX BewecTtB. Hemertamibsl n ux

COCAMHCHUS. Merannsl 1 uX COCIMHCHUA

41

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyrorue: OCHOBHBIE, KHCJIOTHBIE, am(pOoTepHBIE) 51
HecosieoOpa3yrolme; OCHOBaHMK (IIETOYM W HEPACTBOPUMBIE OCHOBAHHSA);
KHUCIOT (KHCIOpPOJCOAEpKAlIMe U  OECKUCIOPOJHBIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

4.2

®Ou3NYecKue W XMMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAJUIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cepbl, a30Ta, hochopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marivus W KajJbLusd, allOMUHHA, KCEJIC3a. BHGKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSIKEHUN METAIIIOB

4.4

®U3NYECKUE U XUMUYECKUE CBOMCTBA BOJAOPOJHBIX COCIMHEHUN HEMETAIIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHUAKa

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBAa OKCHa0B HemetamwioB: cepsl (IV, VI),
aszota(ll, IV, V), dochopa(lll, V), yrnepona(Il, IV), kpemausa(I1V). [Tonyuenne

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue coiictBa okcuaoB: MetaioB |A-IIIA rpynn, nuaka, menu(Il) u

xenesza(ll, 11). TTonydenne OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUU M aM(OTEPHBIX THMAPOKCHAOB (Ha MpUMeEpe
THIPOKCUJIOB  alIOMUHMS, Kene3a, UuHKa). llomydeHnue ocHOBaHMA U

aM(bOTEepPHBIX TUIPOKCHU]IOB

4.8

OO01re XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOH, CEPOBOJAOPOIAHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOM, KpeMHHEBOH, yroibHOW. Ocobbie
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM M a30THOW KHCIIOT.

HOJ'Iy‘ICHI/Ie KHUCIIOT

49

OOu1re xuMu4eckrue cBOMCTBa cpeHux coneid. [lonyuenue comnei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHnue BOAOpPOAd, KHCJIOPOJd, aMMMaAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, CepHOI>'I U a30THOH KHCJIOT B MMPOMBIIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIYYCHUS MCTAJUIOB




412

I'enetnueckas CBA3b MCXKAY KJIacCaMU HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLIUU

5.1

Knaccugukamus XuMHUeCKUX peakuuii 0 Pa3InYHbIM MPU3HAKAM: TI0 YHCITY U
COCTaBYy Yy4YacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo

W3MEHCHHIO CTCTICHEH OKHCICHHS XUMHUYECKIX YJICMEHTOB

5.2

TennoBoit A3 PeKT XUMHUUECKON pPeaklnu, TEPMOXUMUIECKAE YpaBHEHH. DK30-

1 SHAOTCPMUYCCKHUEC PCAKIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBHUTCIIN.
[Ipoueccbr  okucneHust A BOCCTAaHOBJICHUI. DIeKTPOHHBIHN Oaitauc

OKHUCIINTEILHOBOCCTAaHOBUTEIBHOM pPCaKkunmn

2.4

Teopus amekTpoUTHYECKOM aucconnanuu. KaTHOHbBI, aHHOHBI. DJIEKTPOJIUTHI U

HEDJICKTPOJIHUTEI. CunbHbBIE U cIa0bIe OJICKTPOJINTEIL. CreneHb JUCconuanun

9.5

Peaknun woHHOTO OOMEHa. YCNOBHUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,

TTOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS pPEaKIni

XHUMHS ¥ OKpYKAOIIAsl cpesia

6.1

BemectBa u Marepransl B IOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHNE BELIECTB M XMMHUYECKUX pEaKklUil B J1abopatopuu U OBITY.

HepBaﬂ IIOMOIIIb ITPHU XUMHUYCCKHUX OXKOraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyXaromied cpeabl  (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeAoTBpALICHUS
[Ipenenbras pomyctumass koHueHtparms BemiectB (I1IK). Pomp xumum B
pPELICHUH DKOJIOTUYECKUX TMpolieM. YculeHue mnapHuKoBoro dddekra,

Paspyumi€HUE O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUSI U UX COCIHMHECHUH B
OBITY, MEIUIIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xxo3siiicTBe. [IpuMeHeHme
METAJJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPaJOMUHUNA, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX cOeJnHEeHMH. [IoHsATHE 0 KOPPO3UU METAJIJIOB, OCHOBHBIE

CIIOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOUHUKH YIIEBOJOPOJOB (Yrojb, MPHUPOJHBIA ra3, HedTsh),

MPOIYKTHI UX MepepaboTKu (OeH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OPraHNMYCCKUX BCHICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWICH, alICTUJICH, 9TAHOJI, TJIMLICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJIOTUYCCKH BAXKHBIX BCIICCTBAX: KHUPAX, 6CJ'IK3.X, yriieBo4ax — U ux

POJIH B JKMU3HU YCIIOBCKA




PacuéTer:

7.1 1o opMynaM XUMHUYECKUX COSTUHEHUM
7.2 Macchl (MaccoBO) JJ0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMUYECKUM yYPaBHEHHSM




YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos N.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WN.T'., Cnankor C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

Tabsuupl: [lepuoanyeckas cucreMa XuMu4yeckux 3yeMenToB [1. U.
MenneneeBa, Tabnia paCTBOPUMOCTH, DIIEKTPOXUMUUYECKUHN PSIJT HATIPSIKESHUS
METaJJIOB

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

* O. H. fctpebora «Iloypounsie pa3paboTku o XuMuH: 8-i kiaacc: k YMK
0. C. TI'abpuemnsna. @I'OCy.

* O. H. fcrpebora «IToypounsie pa3pabOTKHu 10 XUMHUH. 9 KiIaccy.

* «Xumus. 8 knacc. Texnomornueckue KapThl ypokoB 1o yueoHuky O. C.
["abpuensiay.

* «Xumusd. 9 KIacc: TEXHOJIOTHYECKUE KapThl YpokoB 1o yueOHuky O. C.
I"abpuensuay (aBropst H. H. [Tunbankosa, H. B. Banosa, O. I'. JIs6una).
* O. C. T'abpuensn, C. A. CnagkoB «Xumus. 8-9 knacc. [Ipumepnbie paboune
MIPOTrpaMMBbD».
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb.-
Peanuzanusa-rpedoBannii-dOI'OC-0cHOBHOr0-00111er0-00pa3oBaHusl. -

MeTtoandeckoe-mocoodue-aisa-yautens.pdf



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

* «Poccuiickas anmexkTponHas mkonay (resh.edu.ru/subject/29/)

» «SKnacey (yaklass.ru)

* «[qudposoil o6pa3zoBaTeIbHBIA KOHTEHT
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



YYEBHO-METOAUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOT'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
* Xumus, 8 knacc/ I'adpuensn O.C., Ocrpoymos WU.I'., Crankos C.A.,
AxkunoHepHoe odmecTBo «M3gatenncrBo «IlpocBemenney
* Xumus, 9 knacc/ I'adpuensn O.C., Ocrpoymos WU.I'., Crankos C.A.,
AxkunoHepHoe oomecTBo «M3gaTenncrBo «IlpocBemmenue»
Tabauubl: Ilepuoanyeckasi cucteMa XuMn4eckux djaementos JI. U.
MenpesieeBa, Ta0JIMIA PACTBOPUMOCTH, JIEKTPOXUMUYECKUI PSii HANPSIZKEHUS
MEeTAJNIOB
METOJUYECKHUE MATEPUAJIBI JIUISI YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.-
Peanuzanus-rpedoBannii-®@I'OC-0cHOBHOr0-00111€r0-00pa3oBaHus.-
MeTtoauueckoe-nocodoune-aiasi-yauress.pdf
HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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