MUWHUCTEPCTBO NPOCBEIEHUA POCCUVICKOM ®EJIEPAIIIN
MunucrepcerBo oopasosanusi Upkyrckoii 001acTu
Komurer no odpa3oBanuio Y coibCKOro MyHMIMIIAJIBHOT0 00pa30BaHus

MBOY «Pa3poabunckasa COILI»

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBoaurens MO 3aMecTuTelNb 1upektopa  JlupekTop
no YBP
A.B.ABepuna
P.B. Mexgenesa [Tpuka3 Nel18 ot

ITpuka3 Nel18 ot 29.08.2025r
29. 08. 2025 . gﬁggmir:):oﬁizpwa CeeTnana
ABe p M H a DN: C=RU, OU=[lupektop, O="MBOY "

Pa3sponbuHckas COW™™", CN=ABepuHa
C B 3
CBeTnaHa  Siaienane
OcHoBanue: A NOATBEPXK/AI0 ITOT AOKYMEHT
BraanMUPOBHA e e

[ara: 2025-10-10 09:07:04

PABOYASA ITPOTPAMMA

(ID 6776961)

yueOHoro npeamera «Xumusi. bazoBblit ypoBeHb»

JU1s1 oOyuarommmxcs 8 — 9 kimaccon

n. Paznoane, 2025r



HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJIEHA HAa OCHOBE TpEOOBaHMI K pe3yJbTaTaM OCBOECHHS OCHOBHOM
00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 0011IEr0 00pa30BaHMUsl, MPEICTABIEHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUU MPENoAaBaHusl y4eOHOTO npeaMera « XuMusD»
B 00pasoBarenbHbIX opranuzaiusax Poccuiickoit deneparum.

[Iporpamma mo XuMuM AAa€T NPEACTaBICHUE O MLENAX, OOIIel cTpareruu
oOy4eHMs, BOCHUTAHHS M pPAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro
npeaMeTa, YCTaHABIIMBAET o0s13aTenbHOE IIPEAMETHOE coJlepKaHue,
npeAycMaTpUBaeT pacCIpeleieHue €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM M TeMaM IMPOrpaMMbl IO XHMHUH, OINPEIETSACT KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEePUCTUKHU coJiepxKaHus, PEKOMEHYEMYIO
MOCJEAOBATEALHOCTh  M3YUYCHHMS XHUMHUU C YU4€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tpollecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAeNIsIeT BO3MOXXKHOCTH TpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa30oBaTelIbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs, a Takke TPeOOBAHHUM K
pe3ynbTaTam 0O0y4eHHUs XUMUU HAa YPOBHE LEJIEH U3yUeHUs MPEIMETa U OCHOBHBIX
BUJOB Y4YEOHO-TIO3HABATENIbHOM JAESITENbHOCTH OOYYaroUlerocss MO OCBOEHHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHMHH CIIY>)KUT OCHOBOM JUisi (OPMHPOBAaHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro NpeACTaBlICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib WrparoT (GOpMUPYEMbIE XUMHEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIONUU BEUIECTB B MPHUPOJIE, O MYTAX PEUICHUS TI0OATbHBIX
MpoOJIeM YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECKOM,
NUIIEBOM U KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JUIsi  caMOpa3BUTUSL U
dbopMHUpOBaHUS KYJIBTYphI JIMYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (POPMUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBbIKOB HMX CAMOCTOSITEJILHOM  y4yeOHON  JesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B IPOHECCHOHATBLHON ACSITENbHOCTH;



3HAKOMHUT CO CHENMU(UKON HAyIHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
LIEJIOCTHOTO B3IJIs1/1a HA €IMHCTBO MPUPOJIbI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;

CrocoOCTBYET (OPMHUPOBAHUIO I[EHHOCTHOT'O OTHOIIEHHS K €CTeCTBEHHO-
HAY4YHBIM 3HAHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlaHHbIE HampaBieHUS B OOYYCHUU XHUMHHM OOECIICUMBAIOTCS CIEHU(BUKON
COJICp)KaHMSl  Yy4eOHOTO  TpeAMeTa, KOTOPBIH  SBJSAETCS  IE€Iaroru4eckKu
aJanTHPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKHU XMMHUHU Ha OMPEIeTIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUECHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMBbl NMEPBOHAYAIBHBIX TOHATHNW XMMHH, OCHOB
HEOPraHWYECKOM XMMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMbBIX TOHATHH
OPTraHUYECKON XUMHH.

Crpyktypa coaepkaHus MporpamMMbl MO XUMHUU C(HOPMHUpPOBaHA HAa OCHOBE
CHCTEMHOIO mnojaxoaa K €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHSITUN O XUMHYECKOM PJIEMEHTE M BEIIECTBE U CUCTEMbI IMMOHITUN O XUMHYECKOU
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbI 110 IMPUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOEHHM aTOMa U XUMHUYECKOM CBS3H;

— TpEeACTaBICHUM 00 JIEKTPOJIUTHYECKOW JHUCCOLUMAIMU BEIIECTB B
pacTBOpax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCI HA OCHOBE JMIIUPHUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIHLHO OT OJHOTO
YpPOBHS K JIPyrOMY, BBITIONHSSA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTHUYECKOTO MPUMEHEHHS U MOJTy4YCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHMHHU CIHOCOOCTBYET  (HOPMUPOBAHHIO
MPEJICTABICHUSI 0 XUMHUYECKOW COCTABIISIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MPUPOAbI, IEHHOCTHOIO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUsI B Hayke. M3ydeHHe XUMHUHU MNPOUCXOJIUT C HPHUBICUCHUEM
3HAHWM W3 paHee W3YyYEHHBIX Yy4eOHBIX TpenaMeToB: «OKpYKaOIMMUA MUDPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KjIaccy.



[Ipy wu3ydeHHH XUMUU MPOUCXOTUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKd Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHUYECKOU
JEATEIbHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IpenMeTa COCTOUT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUI — BaKHEHIIMX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUM,
JOCTYIIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, sSA3blKa HAYKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM II03HAHUS IPU HU3YYEHUU BELIECTB U
XUMHUYECKUX PEaKIUi, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIbHONM U y4eOHO-HMCCIIEI0BaTENbCKON
NEeATEIbHOCTH, OCBOCHHMM NPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIECTBAMH B
ITOBCETHEBHOM KU3HM.

[Ipu u3yyeHuu XMMHHU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsl BaKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

— (opmupoBaHHE MHTEIUIEKTYaJlbHO pPa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HalpaBJICHHOCTb OOYy4YeHMsI Ha CHCTEMaTH4YecKoe MpuOoOIIeHHUEe
oOyyaromuxcsi K CaMOCTOSATEIbHOM I03HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUMU;

— o0ecriedyeHre YCIOBUM, CITOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyJaIOIIUMUCS
OMbITa Pa3HOOOPA3HOW MAEATETbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLIMK), UMEIOIINX YHUBEPCAIBHOE 3HAYECHHE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (opmupoBanne oOmeNd (QYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJ€ YMEHHMHA OOBSICHATh U OLIEHUBATH SIBJICHUS
OKPYKAIOILIEr0 MHpA, UCIOJIb3Ysl 3HAHWUS WU OIBIT, MOJYYEHHBIE NPU W3YYEHUU
XUMUHU, TPUMEHSITh MX MpPU pEIIeHUH MNpoOdJieM B TMOBCEIHEBHOW XU3HU U
TPYAOBOM AEATEIBLHOCTH;

— ¢opMmHpoBaHHEe y OOy4YalIIMXCd TyMAHUCTUYECKUX  OTHOIICHH,
NOHMMAHUSA LIEHHOCTH XUMHUYECKHUX 3HAHUM JJIs1 BBIPAOOTKH SKOJIOTHUECKU
1e1ecoo0pa3Horo TMOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B LENIX
COXPaHEHHUs CBOETO 3/10POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTHBALlUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHUS OOIIECUYETIOBEUYECKUX IIEHHOCTEW,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANpPaBJICHHOCTH JATbHEUIIIETO
00yueHus.

OOmiee 4YuCIO 4YacoB, OTBEAEHHBIX JJII HW3Y4YEHUS XUMHUM Ha YPOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).

COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YETOBEKA. XMMHSI B CUCTEME HAYK.
Tena wm BemectBa. DuU3MUECKUE CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTHE 0 MeTOgaX MO3HAHUS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHUE dJeMEHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIOXKHBIE BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckas ¢dopmyrna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OtHOcuTENnbHAs MOJIEKYJIsIpHAst Macca. MaccoBas A0JisI XUMAYECKOrO AJIEMEHTA B
COCIMHCHUM.

KonnuectBo BemectBa. Monb. Monsipaas macca. B3auMocCBsI3b KOIMYECTBA,
MAacChl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

du3nvecKre U XMMHUUECKUE SBJICHUSA. XUMHUUECKasi peakius U €€ Mpu3HaKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKINi (COeTMHEHUS, PA3I0KEHNs, 3aMEIIICHUsI, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUiiaMu paboThl B J1abOpaTopuu 1
npuéMaMu oOpalleHus ¢ J1abopaTOpHBIM 000PY/I0BAaHUEM, U3YUCHUE U OMHCAHUE
dbu3uYeCKX CBOWCTB O0O0pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOACHUE
¢usnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJbI) U XMMUYECKUX (TOpPEHUE CBEYM, MPOKAIMBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0ICHUE U
OMKCaHWe NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe T'MAPOKCHIA
Menu (II) mpu HarpeBaHuu, B3auMOJICUCTBUE xKele3a ¢ pacTBopoM conu meau (1),



M3YYEeHHUE CIIOCOOOB pa3eICHHUs CMECeH: ¢ MOMOIIbI0 MarHura, (GUIbTPOBAHHE,
BBITIAPUBAHWE, JUCTIWLIALNS, XpoMaTtorpadus, IPOBEICHUE OYNCTKH MTOBAPECHHOM
COJIM, HaONIOJEHUE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(IIapoCTEPIKHEBBIX ).

Baxueine npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopon — 3J€MEHT U IpocToe
BemiecTBo. HaxokneHue kucimopoaa B Tpupoje, (U3MUYECKHE U XHUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuzpl. [lpumenenue kucimopoma. CrocoObl
MOJIy4eHUs] KHCIIOpoJa B JabopaTopud U MpomblluieHHOCTH. Kpyrosopor
KHCIIopoa B mpupoze. O30H — ajuIoTpoIHasg MoAU(pUKaIU KUCIOpoa.

TeroBoit 3¢hdekT XUMHUUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bopopon — nsneMeHT m mpocToe BemiecTBO. HaxoxaeHuwe Bomopoaa B
npuponae, GU3NYECKUEe MW XHUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonydeHus. Kuciorel u comnu.

MonsipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnyueckue CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacellieHHbIE M HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Ji4 BEIIECTBa B pacTBOpe. XMMHUECKHE CBOMCTBA BOAbI. OCHOBAHUS.
Posib pacTBOpOB B mpupose M B )KU3HU 4esnoBeKka. KpyroBopor BOAbI B IpUpOE.
3arps3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukamms
OKCUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHBIE, aM{OTEepHBIE) U
HeconieoOpa3yromue. Homenkiatypa oxcumoB. @Dusnueckrue ©U XUMHUECKHE
CBOMCTBA OKCHUIOB. [lomydeHne OkCcuaoB.

OcHoBanusa. Krnaccudukanuss ocHOBaHUM: IMIETOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. DPU3NUYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBA KHUCIOT. Psan axktuBHoctm merammoB H. H. bekerosa.
[Tonmy4yeHue KUCIoT.

Comu. Homenknatypa coneil. @U3NYeCKue U XMMUYECKUE CBOMCTBA COJICH.
ITonyuenue coien.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHNM.



Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE COJEPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyUEHUE,
coOupaHue, pacro3HaBaHWE€ M U3YYEHHE CBONCTB KHUCJIOPOJa, HAOJIIOEHUE
B3aUMOJCHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
MpEKpallleHus] TopeHusl (Mmokapa), O3HAKOMJIEHHWE C O0O0pa3llaMu OKCUIOB U
ONKMCAaHUE WX CBOICTB, MOJydY€HUE, COOMpaHWE, PACIO3HABAHHE W HU3YUYEHUE
CBOMCTB BoJIOpoja (TopeHue), B3auMozeicTBUe Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPUAIOB), HAOMIOJAECHUE OOPA3IOB BELIECTB
KOJIMYECTBOM | MOJb, HCCIEI0BaHUE OCOOEHHOCTEW pAacTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEHEHHON
MAaCCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIIAMHU
(Hatpuem ©  KanmplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCIIEIOBaHUE O00pa3lloB HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIAcCOB,
Ha0II0IeHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B pacTBOpaxX KUCIOT U LIEJIOYEH,
uzydyeHue B3aumojenctBuga okcuga meau (II) ¢ pactBopoM cepHOM KHCIIOTHI,
KUCJIOT € METAJUIaMH, DPEAKIUM HEUTPAIM3ALNM, IOJYYCHUE HEPACTBOPUMBIX
OCHOBAaHM, BBITECHEHME OJHOIO MeETaJlla APYIMM M3 pAacTBOpa COJIM, PELIECHUE
AKCIEPUMEHTANIbHBIX 3a/ad Mo Teme «BaxHeilne Kiacchl HEOPraHUYECKHX
COETUHEHUI».

Hepuonuyeckuit 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHX
iemeHToB JI. W. MenaeneeBa. CtpoeHune aroMoB. XHMHYECKASl CBAA3b.
OKHCIHUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBbie TOMBITKM KIACCU(PHUKAUA XUMHYECKUX 3JieMeHTOB. I[loHsarue o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METaLIbl,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHBIE OKCUIbI
Y TUAPOKCHUJIBI.

[Tepnoanueckuii 3akoH. [lepuoguyueckast cucteMa XUMUYECKHUX 3JIEMEHTOB /l.
N.  MenneneeBa. KoporkonepuonHas ©  JJauHHOMepuoAHas  (OpMbI
[Tepnoanueckon cucrembl xumuueckux dimemeHToB Jl. M. Menaeneesa. [lepronasl
U rpynnel. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpaA, HOMEpPOB Ilepuoaa WU
TPYIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
[lepuomnueckon cucremnl JI. U. MenpeneeBa. XapakTepUCTUKA XHUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.



3aKOHOMEPHOCTH M3MEHEHUSI pajiuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYNIIAM U IIEPUOIaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
BJIEMEHTOB UIsI Pa3BUTUsS HAaykKd W npaktuku. [[. V. MeHueneeB — yd€HBIM U
rpa)KJaHMH.

Xumuyeckasi cBsi3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
ITpouecchbl okuciieHHUsI U1 BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yuyeHHEe OOpasloB BEIIECTB METAJIOB UM HEMETAJUIOB, B3aWMOJICUCTBUE
TUIPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT U ILIEJIOYEM, IPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropeHue, peakiuu pa3aoKeHus, COSTUHEHUS).

Meostcnpeomemmnule ceazu

Peaqm3zannst MeXNpenMETHBIX CBSA3€M NpPH H3yYEHUM XMMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 HCIOIb30BaHWE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHSA: Hay4YHBIN (akT, TUNOTE3a, TEOpHUs,
3aKOH, aHaJW3, CHUHTE3, KiIaccuukanus, TMepUuoJAUYHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusznka: marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTb, MOJICKYJA, AJIEKTPUUYECKUN 3apsl, BEUIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKUE BEIUYUHBI, €TUHUIIBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKasl peaKkuus

[Tepunonnueckuit 3akoH. [leproanueckas cucTeMa XUMAYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, KalblUsi M HX
COCMHEHUNA B COOTBETCTBUHM C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.



CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJ1a XUMHYECKOH CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PpAa3JIUYHBIM KJIACCaM HEOPTaHUYECKUX
COCMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMU4eCcKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMM BEHIECTB, MO TEIUIoBOMY 3 (deKTy, Mo
U3MEHEHHIO CTETNEHEW OKUCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHIO KaTajlu3aTopa). DK30- U HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[TonsiTue 0 CKOpOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMUMHUECKUX peakiusax. [[oHATHEe 0 TOMOTE€HHBIX M T'e€TePOreHHBIX
peakuusx. [lonarue o karanmse. [loHsTre 0 xumudueckom paBHoBecun. DakTopsl,
BIIMSIIONIME HAa CKOPOCTh XUMHYECKOW PEAKIUMU U IIOJ0KEHHE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIE  pPEAKIMM,  DAJCKTPOHHBIA  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  pEAaKILIUU. CocraBnenue YpaBHEHUU
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHMM C  MCIOJIB30BAHUEM  METOJAA
AJIEKTPOHHOTO OajaHca.

Teopust FNEKTPONUTUUECKON TUCCOUMUALIMU. DIICKTPOJIUTHI U HEIIIEKTPOIIUTHI.
Karnonsl, annonsl. MexaHu3m aucCOLMAlMM BEIIECTB C PA3JIMYHBIMUA BUJIAMH
XUMUYecKoi cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakunu nonHoro oomMeHa. Y clIoBHs MPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
IIOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIIOT,
OCHOBaHMM W COJEl B CBET€ TPENCTABICHUNA OO0 DIEKTPOJIUTUYECKON
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnRepuMeHm

O3HAKOMJICHUE C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHHMYECKHUX
BCILIECTB — METAJVIOB M HeMeTauioB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB
(xsIopuaa HaTpwsi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIEIOBAHHUE DJIEKTPOIPOBOTHOCTH
pacTBOpPOB BEIIECTB, MPOIECCa AUCCOLUALMU KHUCJOT, IIEJIOYe U CcoJyiei
(BO3MOKHO ~ HCHOJB30BAHME  BHUJIEO MAaTEpPUANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPHW3HAKW  MPOTEKaHWS  pPeakiuii HOHHOTO0  OOMEHa
(oOpa3zoBanue ocaaka, BBIIEIEHHWE Ta3a, oOpa30BaHWE BOJbI), OIbBITOB,



WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMA
(ropeHue, peaky pas3iIoKEeHUs, COEIUHEHHsI), PACIO3HABAHUE HEOPTaHHMYECKHX
BELIECTB C IIOMOUIBIO KA4YECTBEHHBIX pEaKIUil Ha HOHBI, pEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl U MX coeiMHEHUA

OOmrast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHue U (pu3mueckue CBOMCTBA MPOCTHIX
BEIIECTB — TallOreHOB. XMMHUYECKHME CBOWCTBA Ha IPHUMEpPE  XJopa
(B3auMozelicTBUE C MeTalllaMd, HEMEeTalslaMH, UIeJo4aMu). XJIOPOBOJOPOI.
ComnsiHass KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHUE, IPUMEHEHHE. JlelicTBhe
XJIOpa M XJOPOBOJOPOAA HAa OpPraHW3M 4YeJjoBeKka. BakHeilmume XJIOpuabl U UX
HAXO0XKJCHUE B IPUPOJIE.

OObmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENeHH OKucieHuss. CTpoeHue W (pU3MYECKHue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOA U Cepbl. AJUIOTPOIHbIE MOAU(DUKALIUN KUCIOPOAa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (QuU3NUECKHe ¢ XUMHUYECKHE CBOWCTBa (00mMe Kak
MPEACTABUTENS KJacca KHUCIOT M crnenuduyeckue). XUMHYECKUE PpEaKIHH,
JeXallie B OCHOBE MPOMBIIIIEHHOTO Croco0a IMOJIYy4YeHUsT CEPHOM KHUCIOTHI.
[TIpumenenue cepHoii KUcioThl. COMU CEpHON KUCIOThI, KAUECTBEHHAs pEaKlUs Ha
cynb(dar-uon. Haxoxnenue cepbl U €€ COCAMHEHHH B TPHUPOAC. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOLIeH cpenbl COEAMHEHUSMH Cepbl (KUCIOTHBIE OXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAILICHUS.

OO6miast xapakrepucTtuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCIpPOCTPAHEHHE B MPUPOE,
¢usnyeckue U XxumMudeckue cBoiictea. KpyroBopot azora B npupoae. AMMuUax, ero
(du3nyuecKre U XMMUYEeCKHUe CBOMCTBA, MOJydyeHue U npuMeHenune. Coiu aMMOHUS,
X QU3NYECKUE U XMMUYECKUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THAsl KHUCJIOTa, €€ MoJlydeHHe, (U3MYECKUEe U XUMHUYECKUE
cBOiicTBa (0OIIME KakK TPEACTaBUTENs Kiacca KUCIOT U CHEIU(pUYECKHe).
Hcnons3oBaHWEe HUTPATOB M COJIEM aMMOHUSL B KAadyeCTBE MHMHEPAJIbHBIX
ynoopenuii. XuMu4ecKoe 3arpsi3sHeHUe OKPY>KaoIlIe cpelibl COeAMHEHUSIMU a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOUYBBl M BOA0EMOB). Docdop,
amnotponubie Moauduxammu Gocdopa, GusMUecKkue M XUMHUYECKHE CBOMCTBA.



Oxcun pochopa (V) u bochopras kucnora, Guzndeckue 1 XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonp3zoBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI0OPEHHIA.

O6mas xapakrepuctuka 37aeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPOMHbIE
MoauUKAIMK, PaCIpOCTpaHEHUE B TPUPOAE, (PU3NUECKHE H XUMHUYECKHC
cBoiictBa. Ancoponusa. KpyroBopoT yriepoaa B mpupone. OKCUABI yriiepoaa, ux
¢u3nueckue W XUMUYECKHE CBOWCTBA, JCHCTBUE Ha KHUBbIE OpPraHU3MBI,
MOJIyYCHHE U TMPUMEHEHHE. DKOJOTUYECKHUE MpOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rinobanbHOTO TOTEIJICHUS KJIMMaTa, MMapHUKOBBIN
s dekT. YronapHas KUcaoTa U €€ coiu, X GU3NYeCKUe U XMMUYECKHE CBOMCTBA,
noixyyeHue u npumeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U CEIHCKOM
XO35HCTBE.

[lepBoHauasibHbIC TOHATUS 00 OPraHUYECKUX BEILIECTBAX KAK O COCIUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, MIMIEPUH, YKCYCHAsl KUCIIO0TA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HEPTb),
NPOJAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KHUpaX, OelKax, yrieBojax — U ux
poii B OKM3HM 4eloBeKa. MaTepuaqbHOE€ €IMHCTBO OpPraHUYECKUX H
HEOPraHWYECKUX COCTMHEHUN.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHus KpemHHs B mpupone. OOmme mnpeacTaBiIeHUs 00
okcune kpemuus (IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOJIB30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHeiilne CTpOUTENbHbIE MaTepUalbl: KepaMHuKa,
CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobnembl 6€30MacHOro0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCJIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJACHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHE CBOMCTBa
rajoreHOB M HUX COEIWHEHUI (BO3MOXXHO HCIOJIb30BAHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMud XJOPUAOB (TaJOTEHUIOB), O3HAKOMIICHHE C
obpasnaMu  ceppl M €€  COCAMHCHUSMU  (BO3MOXKHO  HCIIOJB30BaHUE
BUJIEOMATEPUATIOB), HAOMIOIEHHE TIpoliecca OOYriIMBaHUs caxapa Mo AeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOIN CEPHOIl KUCIOTHI, MPOBEICHNE KaYECTBEHHOM peaklnu Ha Cyb(hart-



WOH U HaONIOJeHHe Mpu3HaKa €€ MpPOTeKaHWUs, O3HAKOMJICHHE C (U3MUYECKUMU
cBoiicTBamMH a3oTa, Qocdopa U UX COEAMHEHUH (BO3MOXKHO HCIIOJIB30BAHHE
BUJICOMATEepUaIIOB), oOpa3aMu a30THBIX M (oChHOPHBIX yIOOpeHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHME€ MW HU3yYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEAKIMI Ha MOH aMMOHHS U (ocdaT-HOH U W3YUCHHE MPU3HAKOB
MX IIPOTEKAHMUsI, B3AMMOACHCTBHE KOHLIIEHTPUPOBAHHON a30THOU KHCIIOTBI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYCHHE MOZENen
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, dyiiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJIyueHHE, COOMpaHue, pPACIIO3HABAHUE U H3yUYEHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJICHHE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CWIMKAaT-UOHBl W U3YYCHHE MPU3HAKOB HUX MPOTEKAHHs, O3HAKOMIICHHE C
OPOAYKLIMEH CHJIMKAaTHOM IPOMBIIIJIEHHOCTH, PEIICHUE HKCIIEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxxHele HEMETAIUIBI U UX COCTMHEHUSD.

MeTa/luIbl M KX COeAUHEHHS

OO0mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnoJiokeHus B llepuogmueckor cucreme xumuyeckux snemeHtoB [ .
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtamimdeckasl CBs3b U
METAIMYECKass  KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHYECKUUA  psif
HaIpsHKeHUN MeTamioB. PU3nyUecKre U XMMHUYECKHe CBOMCTBA MeTamioB. O0mue
crocoObl moiydeHuss MerawioB. [loHsATHE O KOpPpO3WHM METaJUIOB, OCHOBHbBIE
crocoObl 3aumThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTYH, AHOPATIOMHUHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TIPOMBIIIIEHHOCTH.

[Ilenounble MeTaJIbl: MojnoxeHue B lleproguyeckoil cucreMe XMMHUYECKHX
anementoB JI. . Menneneesa, CTpO€HHE WX aTOMOB, HAaXO0XKJIECHHUE B IMPHUPOJE.
du3nuecKrue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpusi U Kanus). OKCUJbI U
TUAPOKCHIBI HAaTpus W Kauusa. [IpuMeHeHue IeNOYHbIX METAUIOB M HX
COECIMHEHUM.

IllenouyHO3EeMENIBbHBICE METAAJAbl MarHMM W KajJdblMK: MOJOXXCHUE B
[Tepuomnueckon cucreme xumudeckux aneMmeHToB Jl. M. MenneneeBa, crpoenue
MX aTOMOB, HaXxOX/JeHue B mpupojae. dusndyeckrne 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanplys. Baxseime coequHeHUs KanblUusd (OKCHI, THIPOKCHUM, COJH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmnromMuHU: noJiokeHue B llepuonnueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKIE€HHE B npupone. Pusndeckue u



XUMUYECKHNE CBOMCTBA aTtOMHUHUSI. AM(POTEpHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XUMHUYECKUX JIEMEHTOB /l.
N. MenaeneeBa, CTpOCHME aToMa, HaxoXXJAEHHWE B Ipupoae. PU3NUECKUE U
XUMUYECKUE CBOMCTBA kene3a. OKCUIbI, TuIpoKcuibl U conu xenesa (I1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyUYCHHE.

Xumuyeckuii IKCnHepuMeHm

O3HAaKOMJICHHE ¢ oO0pa3llaMd METaUIOB M CIUIaBOB, WX (PU3HYECKUMHU
CBOWMCTBAaMH, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
WCIIOJBL30BAaHUE BHUJEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[Msl W HATpus C BOJOM (BO3MOXXHO HCHOJIb30BAHUE BHUICOMATEPHUATIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKejle3a B KUCIOPOJIE
(BO3MOKHO ~ HCMOJB30BAHME  BHUICOMATEPUAJIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIM HA MOHBI: MarHus, KajdblWs, aTIOMUHUS, IIUHKA, KeEJe3a
(I1) u xenesa (II1), meau (I1), HaOMrOEHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJAMEHU HWOHAMU HaTpusl, KaJIusd W Kaidblugd (BO3MOXKHO HCIIOJb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUPOKCHUIA AITFOMUHUS
U TUAPOKCHUJIA IMHKA, PELICHUE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxHelime
METaJUIbl U KX COCTUHEHUS».

XHUMHUS M OKpPY:KaoUias cpeaa

BemectBa m marepuanbl B NMOBCEIHECBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakinuii B ObiTy. IlepBas momoris mnpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MpeaenbHasi J0MmyCcTuMas
KOHLIeHTpauus BewecTs, aanee — [1J[K). Poap xumuu B pemieHun 3K0JI0rM4eCKuX
mpo0Jem.

XumuuecKkuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHaIbl).

Meostcnpeomemnmnule ceazu

Peanuzanust MeXNpeIMETHBIX CBsI3€M MpU M3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUM, SBISIONIUXCS CUCTEMHBIMH JJIsI OTCIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O I[UKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIacCUpUKAIMA, TEPUOIUIHOCTh, HAOIIOACHHUE,



IKCIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJENb, SBJICHUE, ITAPHUKOBBIN
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

®dwusuka: Marepusi, aroM, OJCKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIHI,
M30TOIbI, PaANOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsl, TPOBOIHHKH,
MOJIYIIPOBOJHUKH,  JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAITNICCKAsT
peméTka, CruiaBbl, (PU3MUECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COTHIIE.

buonorusi: ¢ortocuntes, apixanue, O6uocdepa, KOCUCTEMA, MHHEPAIHHBIC
yIOOpEHHS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpATBI, TOPHBIE MOPOJBI,
TMI0JIE3HBIE HCKOMIAeMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA INPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTalOTCs B X0A€ OOy4eHMS XMMHHM B €IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOU AESATENIBHOCTA B COOTBETCTBUM C TPAJULIUOHHBIMH POCCUICKUMU
COLIMOKYJIBTYPHBIMA W JYXOBHO-HPAaBCTBEHHBIMH LICHHOCTSMM, IPUHSATHIMU B
oOliecTBe MpaBUjIaMHM M HOpMaMH TIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN O0yYarOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJIbTaTbl ~ OTPa)XKalOT  TOTOBHOCTh  OOy4YaroIIMXCA
PYKOBOJICTBOBATbCSl CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMi U
pacUIMpEHNE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoOTH4YeCKOro BOCIIMTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAy4yHOMY HAacleui0, MOHUMAHMS 3HAYEHUS XUMUYECKONM HAyKHW B JKHU3HU
COBPEMEHHOro OOLIECTBa, CIOCOOHOCTH BJAAETh JTOCTOBEPHOW HH(OpMALMEN O
MEPEAOBBIX JIOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTE€YECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2)rpamaaHCcKoOro BOCIIUTAHUS:

IPEACTABICHUS O COLMAIBHBIX HOpPMax M IIpaBUjaxX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEAOBATEIbCKOM, TBOPYECKOM M JOpyrMx  BUAax



NEATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHON JEATENbHOCTU MpHU

BBITIOJITHCHUH YYEOHBIX, TIO3HABATEIbHBIX 3a/1a4, BBINIOJIHCHUH XWMHYECKHX

AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO

M B3aUMOIIOMOIIM B TIpoliecce HTOM y4yeOHOM J1eATeNbHOCTH, TOTOBHOCTH

OIIECHMBAaTh CBOE TIOBEJECHHUE M TMOCTYNKM CBOMUX TOBApUILEH C MO3UIUHU

HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYNKOB;
3)IeHHOCTH HAYYHOT 0 O3HAHUA:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIIOLIUE
OCHOBY JIJI1 TMOHUMAHUSI CYIIIHOCTH HAayYHOW KapTUHBI MHUpA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPHUPOJbI, B3aWMOCBS3SIX YEJIOBEKA C
IPUPOJIHON CPENOiL, O POJIM XMMHUH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEIbHBIE MOTHUBBI, HAPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUU, HEOOXOAMMBIC i OOBSICHEHHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHU,
MO3HaBaTeNbHOW, MH()OPMALIMOHHOW W YUTATEJIbCKOM KYJIbTYpPHI, B TOM YHCJIEC
HaBBIKOB CaMOCTOSATENIbHOW pabdOThl € YYEOHBIMM TEKCTaMH, CIPaBOYHOM
JUTEPATYpPOM, JOCTYMHBIMH TEXHHYECKUMHU CpEJCTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOY4YEeHUIO W TIO3HAHUIO, J0OO03HATEIBLHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIENOBATEIbCKON
JeSTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHHUS B
JIaJIbHEUIIIEM;

4)popMupoBaHNs KYJIbTYPbl 310POBbSI:

OCO3HAHME IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY
3I0pPOBbI0, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HMU, OCO3HAHUE TMOCJIECACTBUNA U
HETIPUSTHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT0JIs, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIUMOCTH  COOIOJICHUST TpaBuUia O€30IacHOCTH TIpu  oOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HMU;

5)Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPaKTUIECKOMY U3YyUYECHHUIO Tpodeccuii U Tpyia pa3IudHOro poja,
YBOKEHUE K TPYIAy W pe3yjbTaraMm TPYJIOBOW JESATEIBHOCTH, B TOM YHCIIE HA
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW MO0 XWUMHUH, OCO3HAHHBIA BHIOOP
WHJVMBUAYAbHONW TPACKTOPUHU MPOJIOJKEHUsT 00pa30oBaHus ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHONW PO(hEeCCHOHATEHOMN NeATeIbHOCTH U PA3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTH aJalITHPOBATHCS B MPO(HEeCCUOHATBHOU CPEJIE;



6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHONIIEHUWE K MPHUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, TOHUMAaHUE [IEHHOCTU 3I0POBOIO U
O6e3omacHOro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HYEeCKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJFOICHHS
mpaBuiI 6€30MacHOTO MOBEICHUS MPU PabOTe C BEMIECTBAMH, a TAK)KE B CUTYyaITUsX,
YIPOKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUU, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXAIOIEH MPUPOTHON CPeIoN, sl TOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYpPhl, OCO3HaHUsA TIJ00AJIbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM U MyTeW MX PEIICHUS MOCPEICTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIICHHS, YMEHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COITUATIBHOM MTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe wmeTanpeaMeTHBIX PE3yIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHUs,
PUHIIAI, TUTIOTE3a, (aKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUU U3 ITUX MNpPeIMETOB (OPMHUPOBATH MPEJACTABICHUE O IEJIOCTHOU
Hay4YHOU KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC AEHCTBUS (MO3HABATENbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpbIe oOecneunBaioT (HOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE el cCTBUSA

ba3oBble 1ornueckue aeiicTBU:

YMEHUS HCMOJB30BaTh MPHUEMBI JIOTHUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHWI: PacKPBIBATh CMBICT XMMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKKM, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TOHSITHSAMH), HCIIOIH30BAThH
TOHATHS JIJI1 OOBSICHEHUS OTIEIBHBIX ()aKTOB M SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAIMA XMMHUYECKUX BEIIECTB W XUMHUYCCKHX DPEaKIUH,
YCTaHaBIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3W MEXIYy OOBEKTaMH H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, NCNYKTUBHBIC, 10 aHAJIOTHUH),
JieaTh BBIBOJIbI M 3aKJIFOUCHUS;

yMEHUE TMPUMEHSTh B TIPOlLlECCe TMO3HAHUA TOHATUS (NMPEAMETHBIE U
MeTarpeaMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIN, UCTIOIh3YEMbIC B XUMHUH,
peoOpa30BhIBATh MTUPOKO MPUMEHSIEMBIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —



XUMHUYECKUNA 3HaK (CMMBOJI JJIEMEHTAa), XUMHUYecKas QopMmyja U YypaBHEHHE
XUMHUYECKON peaklMi — NMPU PelIeHUuH yuyeOHO-TI03HABaTeNIbHBIX 3a/a4, C y4ETOM
ATUX MOJICJIbHBIX TPEJICTABICHUN BBISIBISATH U XapaKTEpPU30BATh CYIECTBEHHbIC
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEHIECTB U XUMUYECKUX PEaKIIU,
BBISBIIATh ~ OOIIME 3aKOHOMEPHOCTH, TMPUYUHHO-CICJACTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBhle ucciieqoBare/LCKue 1eiCTBUSA.

YMEHHUE HCIOIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B KadeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKCHUI;

MpUOOPETEHUE ONbITa IO IUIAHUPOBAHUIO, OpPTaHU3AlMK W IPOBEICHHIO
YUYEHUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYIUPOBATH 0000IIECHUS U
BBIBOJIbI IO PE3YJIBTATAM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATh OTUYET
0 MpOJIeJIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPHPETUPOBATH HHGOOPMAIIUIO
Pa3IUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJISIpHAs ~ JUTEpaTypa XHUMHUYECKOTO COJEP)KaHMs, CIPABOYHbIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKH OIEHHUBATh MPOTUBOPEUHUBYIO U
HEJI0CTOBEPHYIO MH(OPMAIIHIO;

yMEHHUE TPHUMEHSTh Pa3Iu4HbIe METOABl W 3alpOChl MPU MOUCKE U OTOOpE
uH(GOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJisi BBITIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 33J1a4 OMPEAENEHHOTO THUMA, TPUOOPETEHUE ONbITA B
00JIacTM  MCIOJIb30BaHUSI  HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHM,
OBJIAJICHUE KYJbTYPOIl aKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMpAaTh ONTUMAIBHYIO (pOpMy MpecTaBiICHUS HHPOPMAIINH U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu ¢popmamu rpaduKu U UX KOMOUHAIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
MCCIIEIOBATENbCKON JIEATETFHOCTH MH(POPMAIUIO O BIMSHUHA MPOMBINIJICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAOIIEH MNPUPOIHOU
Cpelbl.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:



YMEHHS 3a/laBaTh BONPOCHl (B Xojae auaiora W (WiIM) AMCKYCCHUU) IO
cymiecTBy  oOcCykgaeMoll — TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHHUSA
OTHOCHUTEJILHO BBINMOJIHEHUS MPEIJIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIsATh  MOJYYCHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUIO
PE3yNbTATOB BBIMOJHEHHUS] XUMUYECKOTO IKCIIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
1abopaTOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUSI y4e€OHOTrO COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
[IO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACATENBHOCTH P PELICHUU
BO3HMKAIOIIKUX MpOoOJeM Ha OCHOBE y4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuii (00CyxkaeHusl, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBbD», KOOPIUHALIHS
COBMECTHBIX JCHCTBUM, OIPEACICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIN JACSITENbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BHIOUpaTh Harbosee 3PpeKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
[IO3HABATENIBHBIX 33/Ja4, CaMOCTOSITEIBHO COCTaBJIATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBI  AJITOPUTM  JIEMCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYeHHUs] HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3YJIbTAaTa 3asBJIICHHOM LIENU, YMEHUE
UCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMble€ B YCJIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 00s3aTENBHOIO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepasibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
NercTBUl, crnenuuUecKue JJId  IPEAMETHON 001acTh  «XHMHUS», BHUIBI
NESATEIBHOCTH MO  TOJYYEHUIO HOBOTO  3HAaHMS, €ro  HHTEpIpeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOydenus B 8 Kkiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

* packpbIBaThb CMBIC]I OCHOBHBIX XMMHYECKUX IOHSATUH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJSI XUMHUYECKOTO JI€MEHTa B COCUHEHUH, MOJISIPHBIN 00BEM,



OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJIEHUS, XMUMHUYECKasi peakuus, KiacCu(PUKauus peaklHil: peakiuu
COCAMHEHHUs, pEaKUUU PA3JIOKEHUs, pEaKUUHd 3aMEILICHUs, pEeaKUuu
oOMeHa, K30~ U PHJIOTEPMHUUECKUE PEaAKIINH, TEeTJIOBOU 3(h(PeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aToMHas OpOuTallb, pPaaHycC
aToMa, XMMHUYECKasl CBSA3b, MOJSPHASI U HENOJIIpPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(IporeHTHAsE KOHILIEHTpAaIusi) B PacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJIECHHS (HOpMYJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIPE/EIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb  OKHUCIEHUS  BJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KIACCY COEIMHEHHM 110
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W HMOHHAs) B
HEOPraHUYECKUX COECUHEHUSX;

packpeiBath cMmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT UX MosiokeHus B lleprogumyeckoil cucrteme,
3aKOHOB COXPaHEHHs MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUs, 3aK0OHa ABOraapo;

OMKCHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy Ilepuognyeckoit
CUCTEMbl XHMHMYECKHX JJEMEHTOB: pa3inyaTh I[OHATUA «TJIaBHAs
noarpynmna (A-rpynna)» u «nobounas noarpynna (b-rpynna)», manbie u
00JbIIME TEPHOIbl, COOTHOCUTH OOO3HAYEHMs, KOTOPHIE HUMEIOTCS B
tabaune «llepumognueckass cucrtemMa XuMHUYeCKHX d3iemeHToB J[. .
MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, 00IIee YUCIO AIEKTPOHOB
U paclpeesieHre UX MO0 3JEKTPOHHBIM CII0SIM);

KJIaCCU(PUIIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUUECKHUE BEIECTBa,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BELIECTB, N0 TEIIOBOMY 3 (DexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, NOJATBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;



MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHWMHYECKUX MPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJSPHYKO MAacChl
BEIIIECTB, MACCOBYIO0 JOJII0O XHUMHUUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOAUTEH PACUETHI
110 YPABHEHUIO XUMUYECKON PEAKIINY;

IPUMEHSTh OCHOBHBIE OINEPALUHM MBICIUTENBHON AEATEIbHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMATH3aIMIo, KJIACCU(PHUKAIIUIO,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl U3Y4YEHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIMil, eCTeCTBEHHO-HAy4YHBbIE METOJIbI
NMO3HAHUSA — HAONIOJICHUE, W3MEpPEHUEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBII U MBICJICHHBIN );

CIENOBATh  MpaBWjaM  MOJIb30BaHUS  XUMHYECKOW  MOCYyIOM |
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TakKe IMpaBwiaM oOOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSMU 1O BBITOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TO TOJYYEHUIO M COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCJIOPOJA), MPHUTOTOBJICHHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOW JOJEH PACTBOPEHHOIO BEIIECTBA,
IJAHUPOBAaTh W MPOBOJAUTH  XUMHUYECKHE  DKCIEPUMEHTHI MO
pacro3HaBaHHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MMOMOUIBIO MHIUKATOPOB
(;makmyc, henondranenH, METHIOPAHX U IPYTHE).

K koniy o0ydenus B 9 kjacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHMX MOHATHWA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJEKYJa, HWOH, KAaTHOH, AHWOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peakiusi, XUMUYecKas CBSA3b, TEIIIOBOU 3P (PeKT
peakluuu, MOJb, MOJSPHBIA  00BEM,  pacCTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOIMUTHI, AIEKTPOJUTHYECKAST IUCCOUMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMbIE pEaKUu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKLUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHME W  BOCCTAHOBIICHHE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAIMYECKass pemeETKa, KOppOo3Usl METasuIoB,



CIUIaBbl, CKOPOCTb XWMHYECKOW pPEaKUWH, NPEeIbHO JOMyCTHUMas
koHuenTpanus [1/IK Bemecrna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [MOHATHI U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUH BEUIECTB U UX MPEBPALLICHUII;
WCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHMKY JJISi COCTaBJIeHUS (HopMyI
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAJIEKHOCTh BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIUHEHUH 1o (GopMysiaM, BHJI XUMHUYECKOM
CBA3M (KOBaJE€HTHas, WOHHAsA, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA [0 XMMUYECKOU (opMylie, XapaKTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PEIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMmbica llepuogmueckoro 3akona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: ONUCHIBATh U XapaKTepU30BaTh
tabnuunyo (opmy Ilepuoanueckoil cUCTeMbl XMMHYECKUX 3JEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «modouyHas
noarpynna (b-rpynma)», manesle u OOJBIIHE TEPUOILI, COOTHOCHTH
0003HaYEHHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sjpa, oOIlee YHCIO DBJIEKTPOHOB H
pacrpezieieHie UX [0 DJEKTPOHHBIM CIIOsIM), OOBSACHATH OOLIMe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB 3JIEMEHTOB M UX COCAVUHEHUI B
npejesiax MajblX MEPUOAOB U TNIABHBIX MOATPYIIL C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEH OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME W CleUUPUUECKUE XHUMHYECKUE
CBOMCTBAa IPOCTBIX M CJOXHBIX BEIECTB, IOATBEPKIAs ONUCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YPAaBHEHHN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUM;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JIHCCOLMALMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKIWi, TIOATBEPKIAIIMNX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIHHO-BOCCTAHOBUTENIBHBIX — PEAKITU
TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaTaHca dTHX PEaKIIHii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIUMCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIAPHYI) MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrOo »dJeMeHTa 1o ¢opmyre
COCTMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

coOmo/laTh  MpaBWia  MOJb30BAHMS ~ XMUMHYECKOM  TOCyIoM U
nabopaTOpHbIM  O0OpYJOBaHMEM, a TaKXe TMpaBuiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO W COOMPAHHIO
ra3o000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJIUTH  PEaKlUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMUJI-,
noaua-, kKapobonar-, docdar-, cunamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS W MOHBI M3YyYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIC OTEPAIlMU MBICIUTEIILHONU JEATeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMAaTHU3aIlMI0, BBISBICHUC
MIPUYMHHO-CJICACTBEHHBIX CBSI3¢ — IS M3YyYCHUS] CBOWCTB BEIIECTB W
XUMUYCCKUX PEaKIUH, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIIOZICHNE, M3MEpPEHUe, MOJCIMPOBAaHNE, SKCICPUMEHT (peasbHbId U
MBICJICHHBIH ).
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1.3

DNEeKTPOIUTHYECKAs AUCCOLUALIMS.
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Hroro no pazneny

17

Paznen 2.Hemerajinl 1 MX coeINHEHHUSA

2.1

OOmast XxapaKTepUCTHKA XUMHYECKHIX
aneMeHToB VIIA-rpynmsl. ["anorenst
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2.2

OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
anemeHToB VIA-rpynmnsl. Cepa u e€
COEIMHEHUS
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2.3

OO1m1ast XxapakTepUCTHKA XUMUYECKHX
anemeHToB VA-rpynnsl. A30T, pocdop u ux
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COCIUHECHUA
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OO01mmas XxapakTepruCTHKa XUMUIESCKUX

2.4 anemeHToB [VA-rpynnsl. Yriaepoa u 8 Bu6mmoteka L{OK https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Wroro mo pazneny 25
Pa3zgen 3.MeTa/ILI M UX COeIUHEHUS
3.1 OO0111e cBOIiCTBA METAIIJIOB 4 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiinme MeTaIUIBI B UX COCIUHCHHS 16 bu6nunotexa LIOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4.Xumus u okpyskawuas cpeaa
4.1 BemectBa 1 Matepuansl B )KM3HU YEJIOBEKA 3 bu6nmotexa LIOK https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bu6mmoteka L{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME

HOYPOUYHOE IINTAHUPOBAHHUE
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8 KVIACC

Ne Tema ypoka Kosmuye | Koutpo | IlpakTn Hara JIeKTPOHHBbIE HU(POBHIE
i CTBO JIbHbIE yeckue U3ydeHust o0pa3oBaTejibHbIE PeCypChI
4acoB padorsl | padoThI
/Bcero
1 [Ipenmer xumuu. Poiap XuMuM B KU3HU 1 but6mmoreka [IOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue o MeToax Mo3HaHus B xumuu | 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
IMpaktuueckas padora Ne 1 «[IpaBuna
3 paboThI B 1Ta0OpaTOPUH U MIPHUEMBI 1 But6mmoreka [IOK
oBpaIIeHHs ¢ Ta6OPATOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 bu6mmoteka IIOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
i [TpakTrueckas pa60fa Ne 2 . BuGmiorexa LIOK
«Paznienenne cmecei (Ha npuvepe https://m.edso00.ru/ff0d28c8
OUYMCTKH NTOBApEHHOM COJIN)»
bu6anoreka LIOK
6 ATOMEI H MOTEKYJIB! L https://m.edsoo.ru/ff0d2a6c
7 XuMudeckye dJIEMEHTRI. 3HAKU 1 bu6anoreka LIOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie U clOKHBIE BELIECTBA 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmorera LHOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H MOCTOSHCTBA COCTaBa BEILIECTB. 1 bubanoreka IJOK
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Xumuueckas hopmyia. BameHTHOCTB
aTOMOB XMMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTEIBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOTO bubnunorexa LIOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnunuectBo BemecTtBa. MoJb. bubmuorexa [JOK
Momnsipnas macca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBIICHHUS. bubnuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciaoBUsI IPOTEKAHUS Bbu6mmoteka [JOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubmuoreka [IOK
XUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brpruucnenust KoaudecTBa, MacChl
17 BEII[ECTBA 10 YPABHCHUSAM XUMHYECKUX bubmorexa HOK
= . P https://m.edso0.ru/ff0d5708
peakiuit
Knaccudukanuss XaMUYECKHX peaKIui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS e bubmorexa LOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIONEeAUCT. O000IIeHHE U bubmorexa HOK
H AHCT Hj https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTu3aIus 3HAaHUI
KontponbHast pabora Nel o teme bubmmnoreka [HOK
20 httos: "
«BemiecTBa U XUMUYECKUE PEAKITHID) ttps://m.eds00.ru/ff0d4290
Bo3s — cmech ra3oB. CocTtaB
x bubmuoreka [IOK
21 Bo3ayxa. Kucimopon — snemeHT u

npoctoe BemiecTBo. O30H

https://m.edsoo.ru/ff0d448e
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dusnyeckre U XUMUYECKHE CBOMCTBA

22 KHCIJIOPOJia (peaKIIuu OKUCIICHHUS, Eg&?ﬁ;f;;?ﬁ;; 0d4614
ropenue). [lonsrue 06 okcumax T '
Crioco6bI mostydeHust KHCI0poa B
23 71a00paTOPUU U IPOMBIIIIEHHOCTH. bubmmorexa LIOK
o https://m.edsoo.ru/ff0d497a
pPUMEHEHHE KHCI0pOoaa
TennoBoii 3 PeKT XMMUIECKOI
24 pEeaKIru, MOHITHE O TEPMOXUMHUYECKOM bu6muoreka [IOK
YPaBHEHUH, FK30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusIX
TormBo (HedTh, yroib 1 METaH).
25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 bubmmorexa [JOK
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[Tpaktuyeckas padora N2 3 o teme
26 bubnnorexa [JOK
«[lomyuenme 1 cobnpanme Kuenopoza, https://m.edsoo.ru/ff0d4ae2
M3yYEHHUE €r0 CBOMCTB»
97 Bonopon — anemeHT u nipocroe bubmuoteka [IOK
BelecTBo. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6anoreka LIOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
bubnmorexa LIOK
2 IT
o OIPITHE O RHCTOTaxX | COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObI moy4eHus BOAOPOia B bubnuotexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora N2 4 o Teme
31 P P bubnmoreka [JOK
«[lomyuenne n cobnpanne BoOPosa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €r0 CBOMCTBY»
32 Mosnsipabiit 00BEM ra3oB. 3aKOH bu6mmoreka [JOK
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Asoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmorexa [IOK
B . M https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA HIIM 00BbEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
ypap PEATtHII 1 https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 du3nvecKue U XUMUYECKHE CBOMCTBA bubnuotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [{OK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachieHHbie
37 u HeHaCHpeHHbIE acTBOpBI. MaccoBas bubmmorexa [IOK
11 p PBI. https://m.edsoo.ru/ff0d5b40
JIOJIS BEIIECTBa B pacTBOPE
[paktuueckas padora N2 5 o teme
38 «[TpUroToBIeHNE PACTBOPOB C Bub6morexa [HOK
onpeAeNEéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
KontponbsHas padora N2 o teme bubmuoreka [JOK
39 https://m.ed /ff0d6342
«Kucnopoa. Bonopoxn. Boga» tps://m.eds00.ru
OKcupl: COCTaB, KiIaccudUKaIus, bubnmorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX Bubnmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWusI: cOCTaB, Ki1accuduxams, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomy4yeHue u XUMHYECKUE CBOMCTBA bubnuotexa [JOK
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OCHOBaHHUI
Kucnotsl: cocras, kinaccudukaus, but6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XxuMHuyeckue CBOWCTBA Bbu6mmotexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) OJI )CHI/I}I XI/IMI/I‘IZEKI/I@ bubmorexa IOK
. yi ’ https://m.edso0.ru/00ad9474
CBOICTBa
[Mpaktuueckas padora Ne 6. Pemenue
47 9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bu6nuorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTAaHMIECKHUX https://m.edso0.ru/00addb7c
COEIUHEHUI)
48 ['eHeTnyeckas CBSI3b MEXAY KlaccaMu bubnunoreka LIOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O0001Ienne U cucTeEMaTH3alNs 3HAHAN
m 1 https://m.edso0.ru/00ad9cb?
Konrpoasnas padora N23 mo reme
50 P P bubmuoreka [{OK
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.eds00.ru/00ad9ela
coequHeHui"
[TepBbIe MOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKUX 31eMeHTOB. IloHsaTHe 0 bubnmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX JIEMEHTOB
Ileproauueckuii 3aK0H U
52 [lepnognueckas cucTeMa XUMHUYECKAX bubnnorexa [JOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenaeneeBa
53 ITepuonasl, TPyIIIBL, TOATPYIIIEI bubmorexa TIOK
PHOZRL TPY » OATPY https://m.edsoo.ru/00ada52c
54 Ctpoenune atomoB. CoCTaB aTOMHBIX bubnuotexa [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

snaep. N3oTomsl

https://m.edsoo.ru/00ada342

CTpoeHue AIIEKTPOHHBIX 000JI04EK

95 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. . 1. bubnuorexa [IOK
MenpeneeB — y4€HbIN, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
PesepBubIit ypok. O6001eHNE 1
58 CHCTzMaTHSZIIEHH 3HaHI/II7];u / buGnuorexa [IOK
B https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
- KonrposnbHast pabota Ne4 o teme BuGmiorexa LIOK
«CTpOGHI/Ie aroma. XUMHUYECKas CBSA3b» https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepovHasi padboTa
DNEKTPOOTPULIATEIBHOCTh AaTOMOB bubmmnorexka HOK
60
XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa LIOK
61 VomHast XHMHECKas CBs3b https://m.edsoo.ru/00adac34
62 KoBasneHTHas nossspHas XUMHU4eCcKas bubmmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenossspHas XUMUYeCKas bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS Bubmmorexa [IOK

https://m.edsoo.ru/00adae28
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65 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bubnunoreka LIOK
66 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
PesepBHbIil ypok. O0001ICHHE U
67 CHCTeMaTH3aIlMs 3HaHUH 110 TeMe 1 bubmorexa LOK
https://m.edsoo.ru/00ad9ch2
«CTtpoenue atoma. XUMHUYECKAsI CBS3b
68 PesepBublit ypok. O6o0mIeHNE U 1 Bbu6muotexa [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIACC

Ne Tema ypoka Koim Kountpou IIpakTuy Hara DJIeKTpOHHbIe U (pPOBbIE
4ecTB bHbIE ecKme U3ydeHus o0pa3oBaTejibHbIE PeCypPChI
/i 0 padoThI padoThI
4acos
Bceero
[Iepnonnueckuint 3akoH. Ilepnonnueckas
1 cucTeMa XuMu4yeckux anemeHToB 1. U. 1 bubmorexa HOK
https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nunorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYeCKON CBSI3W U THUIIBI 1 but6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponwHas pabora N2l mo teme
5 «[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
5 Knaccudukanms XuMruaecKux peakiifii mo 1 bubanoreka LIOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XMMHYECKOUN peaKInu.
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 Bubmmorexa [IOK
https://m.edsoo.ru/00adbe9a
peakuusx
8 [ToHsiTHE O XUMHUYECKOM PaBHOBECHH. 1 bu6muoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

(DaKTOpI)I, BJIMAIOOIHUEC HAa CKOPOCTDb
XHMHYCCKOH PE€aKU U IMOJIOXKCHUC
XUMHYCCKOI'O paBHOBECUA

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

9 OKHCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH bubmmorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopus 37EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 | MouHble ypaBHEHHUS peaKuid bubmmorexa [JOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHMI
12 | B cBeTe mpejacTaBieHU 00 buGnuorexa [IOK
= https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOLMALIUU
XUMUYECKUE CBOWCTBA COJIEH B CBETE
13 | mpencraBiaeHui 00 IIEKTPOIUTHUECKON bubmmorexa [JOK
https://m.edsoo.ru/00add8b2
JUCCOLUAIIUU
. bubnuorexa [{OK
14 | Honsrue o rugpomse ol https://m.edsoo.ru/00add9d4
. bubnuoreka [{OK
15 | O60061eHre u cucTeMaTu3anys 3HaHU| https://m.edsoo.ru/00addd12
16 [MpakTrueckas padora Ne 1. «Pemenue bubmuoteka [IOK
KCTIEPUMEHTATBHBIX 3372 https://m.edsoo.ru/00addbfa
. KontponpHas padora N22 mo teme BuGmiorexa LIOK
<<3J'I€KTpOJ‘II/ITI/I‘ICCKa${ JOUCCOoraIius. httDSZ //m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»
18 OO01ast xapakTepUCTHKA TaJIOTeHOB. bubnuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposonopoa. ConsiHast KUCIIOTa, Bbubmuotexa [JOK

XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

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

[MpakTrueckas padora N2 2 o Teme

20 J ) but6mmoreka [IOK
«[lony4yeHue coysiHON KUCIIOTBI, U3yUeHUE €€ https://m.edso00.ru/00ade348
CBOWCTB»

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
21 | peakmuii, eciii OAWH U3 PEareHTOB JaH B buGnuorexa [IOK
https://m.edsoo.ru/00ade488
n30bITKE

29 OO61as xapakTepucTuka 3j1eMeHToB VIA- bubnnorexa [JOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIIU CEPHI.

23 HaxomljleHHe CephI I/I(beé COCI[I/IHGI;){I/If/'I B buGnuorexa [IOK

l https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEePhI

24 CepoBonopo, ctpoenne, pu3nueckue u bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802

o5 Oxcunst cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubnnoreka [JOK
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKAIE B OCHOBE

oG | MPOMEILLIEHHOTO croco0a Moyy4eHus CepHOi bubnuotexa [JOK
KHUCJIOTbI. XMMHUYECKOE 3arpsAi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpesibl COeIMHEHUSIMHU CephI

97 Brruncnenne MaccoBoi 1071 BbIXO/a bubmuoreka [{OK
MIPOYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTUKa JIEMEHTOB V A-

28 | rpynmbl. A30T, pacripoCcTpaHeHHE B IPUPOJE, Bubnmorexa [IOK

. https://m.edsoo.ru/00adeeat
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 | Ipaktuueckas padota N2 3 mo Teme bubmuoreka [IOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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«[TonydeHne aMmmuaKa, U3y4eHue ero
CBOICTBY

https://m.edsoo0.ru/00adf180

A3oTHas KUCIOTa, e€ pusnueckue u

but6mmoreka [IOK

31
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHSI
B KaUeCTBE MUHEPAIbHBIX YA0OPEHUH. bubmmoreka [JOK
32 .
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edso0.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras
33 | kucnora, GU3NIECKUE U XUMUIECKHE bubmmorexa LIOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnonp3oBanue GochaToB B KaueCcTBE
34 | MUHEpaAIbHBIX YI0OpeHui. 3arps3HeHue bubmmorexa [JOK
P . YAROOP - P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
35 Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
(du3nyYecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bubanoreka LIOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja https://m.edsoo.ru/00adfebe
(Iv)
37 | YronpHas KUCIIOTA U €€ COH bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora N2 4 o Teme
38 P P bubanoreka LIOK
Homyuenne yriaeKkucoro rasa. https://m.edsoo.ru/00ae027e
KayecTBeHHas peakiys Ha KapOOHAT-HOH"
39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubmuoreka [IOK
BENIECTBAX KaK O COEAUHECHUSX yriepoja https://m.edsoo.ru/00ae054e
40 | KpeMHUli ¥ €T0 COSTMHECHUS bubanoreka LJOK
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https://m.edsoo.ru/00ae080a

[TpakTuyeckas pabora N2 5. Pemenune

bubnunoreka LIOK

41 AKCIICPUMEHTAIIbHBIX 33724 110 TEME https://m.eds00.ru/00ae0bf2
«BaxHeunme HeMeTauTbl U UX COSAMHEHUS

42 KonrpounpHas padora N3 mo teme bubnuoreka [JOK
«Baxuelinine HeMeTaJUIbI U UX COCAUHEHUS https://m.edso0.ru/00ae0e18
OO01mmas XxapakTepruCcTHKa XUMUIECKUX

43 | ¥IEMEHTOB — METILIOB. Merannuaeckas bubmmoreka [JOK
CBSI3b M METAJUITMYECKAsl KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKUe CBOMCTBA METAIIIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.

44 | DneKTpOXUMUYECKUH sl HANIPSKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
OO0mmue criocoOb! MOTYYSHHUS METAJLIOB.

45 Crnnasel. Beranciaenus o ypaBHEHUAM Bbu6mmoteka [JOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH

46 | IMonsiTHE O KOPPO3UH METAIIOB bubmorexa HOK

https://m.edso0.ru/00ae1278
bu6nunorexa LIOK

47 | Hlenotrsie MeTai bl https://m.edsoo.ru/00ae14b2

48 | Oxcuabl ¥ THAPOKCUABI HATPUS U KAJUS bubmorexa HOK

https://m.edsoo.ru/00ae14b2

49 [I{enouHO3eMeNbHBIC METAJIIBI — KAJIBIIUN U bu6mmoteka IIOK
MarHum https://m.edsoo.ru/00ae15e8

50 | BaxkHeiimme coeTUHEHUS KAIBLIUSA bubnnorexa [JOK

https://m.edsoo.ru/00ae15e8

51 | O6oOmeHNE ¥ cCUCTeMaTH3aIMsl 3HAHUT
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but6mmoreka [IOK

52 | XKécTkocTh BOABI U CIIOCOOEI €€ YCTpaHEHUS
a yerp https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padora N2 6 o Teme bubmmoreka [JOK
"KECTKOCTD BOJIbI M METOJIBI 68 yCTpaHeHHs" https://m.edsoo.ru/00aelae8
bubnunorexa LIOK
54 | AmromuHu
https://m.edsoo.ru/00aelc64
55 | AMdoTepHbIe CBOHCTBA OKCH/IA U THIPOKCHIA bubmorexa [IOK
p A P A https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
56 | XKemeso
https://m.edsoo.ru/00ae1d86
57 Oxcuapl, TuIpOoKCU b U conun xkenesa (1) u bubmmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 | O000mmenne 1 cucTeMaTU3aUs 3HAHUN
[TpakTuyeckas pabora N2 7. Perenune
59 bu6nmorexa LIOK
«Basxkaenmme MeTaiIbl 1 X COSTMHEHMSI
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
€aKIMii, eClIN OMH U3 PeareHToB JaH B
60 E36HTK6 WU COJIE )I(I/ITI;I HMECH bubmmorexa TIOK
Aep . p ' https://m.eds00.ru/00ae1750
Brruncienuns MaccoBoii 10U BEIXOa
MPOJYKTa PeaKiuu
61 | O0oO0IIEeHNE U CUCTEMATH3aLNs 3HAHUI
62 KontponsHas padota Ne4 o teme
«BakHelIe MeTaIbl U UX COETUHEHUI
63 BemiectBa 1 Matepuanbl B MOBCEIHEBHOM bubnmnorexa LIOK
’KU3HHU Y€JI0BEKa https://m.edsoo.ru/00ae3f50
64 | XumMudeckoe 3arpsi3HEHHE OKpY Kalomien bu6muoreka [JOK



https://m.edsoo.ru/00ae1886
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https://m.edsoo0.ru/00ae4270

Cpensl
65 Ponp xuMuM B pelIeHNH 9KOJIOTUYECKHUX bu6nuorexa LIOK
npobaem https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O000IICHHE 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHelil ypok. O600611eH1E 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHue u bu6nuorexa LIOK

cucTeMaTHU3alusd 3HaAaHUN

https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I10
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJbTATAM OCBOEHUS OCHOBHOM
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OBPA3OBATEJBHON MTPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro

pe3yJibTaTa
1

11

1.2

1.3

14

1.5

1.6

1.7

1.8

IIpoBepsiemble npeaMeTHbIC Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

[To Teme: «IlepBoHaYaNbHBIE XUMUYECKHUE TTOHITHSI

PacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKHX MOHATUNA: aTOM, MOJIEKYIa,
XUMUYECKHUM 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOJHOPOIHAS ), BAIEHTHOCTh, OTHOCUTENbHAS aTOMHAs
U MOJICKYJISIpHAsE Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBas JI0JIsI XHMMHYECKOTrO JJIEMEHTa B COEIMHEHHH,
MOJIIPHBIA 00BEM, XMMHUYECKash pPeaKius, KiacCu(UKAIMs PEaKIIHid:
peaklMN COEOUWHEHHUs, PEaKLMM Ppa3JIOKEHUS, PEAKUUU 3aMElIeHHS,
peakiuu oOMeHa, JK30- W DSHJIOTEPMHYECKHE PEaKIMH, TETUIOBON
s ekt peakiuu, pacTBOp, MaccoBas M0y BemlecTBa (TPOICHTHAs
KOHIICHTpAIlKs) B PaCTBOPE

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKMX MOHSATHH H
MPUMEHSATH 3TH TOHATHUS TIPHU ONMKUCAHUU BEIIECTB U MX MPEBPAIICHUI
UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY MJiI COCTaBieHHS (OpMYyIl
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

pacKpbIBaTh  CMBIC  3aKOHOB  COXPAHEHUsS  Macchl  BEHIECTB,
MOCTOSTHCTBA ~ COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YYEHHs, 3aKOHa
ABoraapo

OTpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B OHMHApPHBIX
COETMHEHUSIX

KJIacCu(PUIUpoOBaTh XMMHYECKHE pEakiuu (M0 YHCIy M COCTaBYy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TETIOBOMY A (hHeEKTy)
BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYHO W MOJISIPHYIO MaccChl
BEILECTB

BBIUMCIISTH MAacCOBYIO [IOJIF0 XHMHYECKOro 3JieMeHTa 1o (opmyre



1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

COEIMHEHUS,
BBIYHCIIATh MAaCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE

OPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TO3HAHUS — HAOIIOJICHUE,
U3MepeHHe, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIICHHBI )
ITo Teme: «BaxHelne NpeACTaBUTEIM HEOPTaHUUECKUX BEILIECTBY»
PacKpbIBaTh CMBICI OCHOBHBIX XMMHWUYECKUX MOHATUN: OKCUJ, KHCIIOTA,
OCHOBaHHE, COJIb

ONpeNeNsaTh MPUHAIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY Kiaccy
coeMHeHuH 1Mo Gpopmynam

KJIaCCU(UIIUPOBATH HEOPTaHUYECKUE BEILIECTBA

XapaKTepU30BaTh (OMHUCHIBATH) OOINE XUMUYECKHE CBOWCTBA BEIECTB
pa3IMyHBIX  KJIAaccoB,  NOATBEP)KJas  ONHUCAHME  IpPUMEPAMH
MOJIEKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEaKIUil
MIPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT HUX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IPOTEKAHMSI XHMHUYECKUX
MIPEBPAIICHHI B PA3JIMYHBIX YCIOBUSIX

CIeNOBaTh MpaBUJiaM MOJIb30BAHUS XUMHUYECKOM TMOCYyAOM |
1abopaToOpHBEIM 00OpYyIOBAaHUEM, a Tak)Ke MpaBHIaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C WHCTPYKUMSIMU IO BBINOJIHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TOMYYEHUIO U COOUPAHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJA), MPUTOTOBIECHUIO
pacTBOpPOB C  ONPEACIEHHOM MacCOBOM JOJEH PpacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOJANUTH XUMHUYECKHUE IKCIIEPUMEHTHI T10
paclo3HaBaHUIO pAcTBOPOB IIENOYEM M KHUCIOT C TOMOILBIO
MHAMKATOPOB (Jakmyc, ¢peHondTaaert, METUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peakiinu

I[To Tteme: «llepuonnueckuii 3akoH u Ilepuoguueckas cucrema
xumuueckux siemeHtoB J[. WM. MenneneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHATHUN: SJIpO aroma,
JJIEKTPOHHBIA CJOW aToMa, aTOMHas opOuTanb, pajauyc aroma,
XUMHUYECKasl CBSI3b, IMOJISIPHAs W HEMOJSpHAsh KOBAJEHTHAs CBS3b,

OJICKTPOOTPHULIATCIBHOCTE, HOHHAA CBA3b, HOH, KATUOH, AaHWUOH, CTCIICHb
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pe3yJibTaTa
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OKHCJIEHHUS
KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepHu3oBaTh TaOimuHyro ¢opmy llepuonnyeckoit
CUCTEMbl XMMHMUYECKHUX DJIEMEHTOB: pa3lU4aTh IOHSATHS «TJIaBHAS
noarpynna (Arpymnma)y u «nobouyHas mnoarpynma (brpymma)y,
«Malbie» U «OO0JIbIINE) EPUOIBI

packpsiBaTh cMmbica I[lepuonnueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPHOJUYECKONH 3aBUCHMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT UX NoJiokeHus B [lepuoanueckoii cucreme
COOTHOCUTH  O0O3HAuU€HUs, KOTOphIE HMMEITCS B  TaliHIle
«Ilepnoguyeckas cucrema xumudeckux anemenTos .M. MenaeneeBa»
C YHUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sAnpa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SIM)

OIPEEIATh CTENEHb OKUCIEHUSI 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
onpeneNnaTh BHJ XHMHUYECKOM CBs3M (KOBaJeHTHAs W MOHHas) B

HEOPTaHNUYCCKUX COCIUHCHUAX

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 0011Ier0 00pa3oBaHus

[To Teme: «BemiecTBO 1 XUMUYECKas pEaKIIUsD)

pacKpeiBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX HOHITHUH: pacTBoOp,
DIIEKTPOJIUTHI, HEINEKTPOIUTHI, DICKTPOJUTHYECKAs JIUCCOIHAIIHS,
pEaKIMu WOHHOTO OOMEHa, KaTallu3aTop, XMMHYECKOE paBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peaxiuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIBHBIC pcakuuu, OKHCIIHUTEIIb,
BOCCTAHOBUTENIb, OKHCIICHHE ¥ BOCCTaHOBIEHHUE, aJIOTPOMHS,
am(doTepHOCTh,  XHMHUYECKass  CBsI3b  (KOBAJICHTHAs,  HMOHHAas,
METaJITNYecKasi), KpPUCTAIIMYEcKas pemeéTka, CIUIaBbl, CKOpPOCTh

XUMHYECKON peaKIuu
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2.1

2.2

2.3

2.4

2.5

3.1

3.2

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHSATHH WU
MIPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEIIECTB U MX MPEBPAICHUI
COCTABJISITh YPAaBHEHUS DSJIEKTPOJMTHUYECKOM JUCCOLMALMU KHUCIIOT,
HIeJIoYeil M CoJeHd, MOJHBbIE W COKpall€HHbIE YPAaBHEHMS pEaKLMi
MOHHOTO OOMEeHa

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUI
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca dTUX peakiuit
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKkiu

ITo Temam: «Hemeramnel U uUX coeauHEHUs» W «MeTamibl U HUX
COETMHEHUS»

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CIICIH(PUICSCKHEC XUMHUICCKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIasi OIMNHUCAHHE
puMepamMu MOJICKYJISIPHBIX W MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKUX peaKluid

COCTABJISITh YPAaBHEHHS PEAKIUM, MOJITBEPKIAIOUIUX CYIICCTBOBAHUE
TEHETUYECKOM CBSA3M MEXIY BELIECTBAMU PA3JIMYHBIX KJIACCOB
MIPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUYHBIX
YCIIOBHSIX

CIelI0BaTh MpaBWJIaM I[OJb30BAaHUS XUMUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe MpaBWiIaM OOpaIIeHHUs C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKUUSMH 110 BBINOJHEHUIO
7a00pPATOPHBIX XUMUYECKHUX OIBITOB MO TOJYYCHHIO M COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIOTO ra3a)

MPOBOJIUTh  PEAKIIMU, TIOATBEPXKAAIONINE KAYSCTBEHHBI COCTaB
pa3MYHBIX BELIECTB: pPAaCMO3HABATH ONBITHBIM NYTEM  XJIOPHUI-,
Opomun, womun, — kapOonat, Qocdar, cumukar, cyabdar,
TUAPOKCUAMOHBI, KAaTHOHBI aMMOHHUS, MOHBI HM3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB

[To Teme: «XuMUS U OKpYyXkarolias cpeaa

pacKpbIBaTh CMBICT OCHOBHBIX XuMH4eckux nouatuil: I1/IK BemiecTsa;
KOPPO3Hsl METAJNIOB

INPUMCHATE OCHOBHBLIC OIICpalun MBICITUTEIIFHOM JACATCIBHOCTH —



aHAIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMAaTU3AIINIO,
BBISIBIICHHE TIPUYMHHO-CIIECTBEHHBIX CBS3CH — I M3y4YEHUsT CBONCTB
BCIICCTB U XUMHYCCKUX peaKHHﬁ; eCTeCTBeHHOHay‘-IHBIe METOAbI
MO3HAHUSA — HAOIIOJCHNE, U3MEPEHUE, MOJCIUPOBAHKE, SKCIIEPHUMEHT

(peasbHBIN ¥ MBICIIEHHBII)

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
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1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
HepBOHa‘-IaJII)HI)IG XUMHWYCCKHUEC ITOHATUA

[Tpenmer xumun. Ponab XuMuu B )KU3HM YeloBeKa. XUMHUS B CUCTEME HayK. Tena
u BeniecTBa. OU3NYECKUE CBOKWCTBA BEMIECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB
[TonsiTe 0 MeToAax Mo3HaHUS B XUMHUH. YncThle BemecTBa U cMecu. CrocoObl
paszzaeneHus cMecen

ATOMBI W MONEKYNbl. XHUMHYECKHE »dJeMEeHThl. CHMBOJBI XUMHUYECKUX
asieMeHTOB. [IpocThIe U CI0XKHBIC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YICHHE
Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JE€MEHTOB. 3aKOH
MOCTOSTHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIbHAs ~ aTOMHAas  Macca.
OTtHocuTenbHasE MOJIEKyIsIpHas Macca. MaccoBasi 10JIsl XUMHUYECKOTO dJIeMEHTa
B COCTUHEHUH

KonnuectBo BemectBa. Monbs. MomnsipHas Macca. B3auMocBsi3p KOIWYECTBa,
Macchl M 4YHCIA CTPYKTYPHBIX EIWHHMII BemiecTBa. PacuéTel 1o ¢opMyiiam
XUMHUYECKHUX COCTUHEHHM

dusnyecKkue W XMUMHYECKUE SIBICHHUS. XUMHYECKas PEakius W e€ MPU3HAKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKHUX Peakiuii (COeTMHEHMS, PAa3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHA)
XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOUW MOCYIOU, C MpaBUIaMH
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ JJabopaTOPHBIM

o0opymoBaHUEM, H3yYeHHUE H ONHCAaHHE (UIUUYECKUX CBOHCTB 0OOpPa3IoB



2.1

2.2

2.3

2.4

2.5

2.6

HEOPraHMYECKUX BEIIEeCTB, HaOMoieHne (hr3nueckux (TUIaBJICHUE BOCKA, TasTHHE
JbJa, pacTUpaHHUE caxapa B CTYNKE, KHIIEHHE M KOHACHCALUS BOJIbI) H
XUMUYECKUX  (TOpeHHE  CBEYM, MPOKAJIMBAHME  MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOM) sBJIeHUH, HAOJIIOJeHHE U ONHCAHHE
MPU3HAKOB  MPOTEKaHUS XUMHUYECKHUX  peakiuil  (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHOI KUCIOTHI C XJIOPHUIOM Oapusi, pa3jaoKeHUe THIPOKCHIa
meau(Il) mpu HarpeBanuu, B3auMoeicTBue xkene3a ¢ pactsopom coiu menu(Il),
U3y4eHHe croco00B paslieleHusi cMeceil (C MOMOIIbI0 MarHuTa, (PUIBTPOBAHUE,
BBINIAPUBAHUE, JUCTWUIALMS, Xpomartorpadusi), TMPOBEICHHE  OYUCTKH
MOBAPEHHOM CONM, HAONIO/IEHNE U OMHCAaHUE PEe3yJIbTaTOB MPOBEIEHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE MOJIENECH MOJIEKYJI
(IIapocTepIKHEBHIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3jieMeHT U mpoctoe
BelecTBo. HaxoxaeHue Kuciopoia B mpupone, (U3HUECKUEe U XUMHUYCCKHE
cBoiictBa (peakiuu ropenusi). Oxcunbl. [Ipumenenune kucnopoaa. CrnocoObi
MOJIYYSHHUSI KHUCJIOpoAa B JIA0OPATOPUU M MPOMBIIUICHHOCTH. KpyroBopot
Kucnopoja B mpupojie. O30H — amioTpornHas MoaupUKaius KHCIopoia
TemoBoil 3pPexT XMMHUECKON peaKIK, TEPMOXUMHUECKHE YPAaBHEHUSI, IK30-
Y 3HAOTEPMHUYECKHUE peakUuu. TOIIMBO: Yroib U METaH. 3arps3HEHUE BO3yXa,
yCUJIEHUE TApHUKOBOTO 3(pekTa, pa3pylieHHe 030HOBOIO CII0s

Bonopon — aneMeHT M npocroe Beniectso. HaxoxaeHue Bogopoaa B IpUpoJe,
du3NYecKue W XHUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MOITYYEHUSI.
Kucnots! u conun

Mounsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSM

®dusnyeckue cBoiicTa BoAbl. Boga kak pacrBopurens. PactBopel. HacellieHHbIE
Y HEHACHIIIICHHBIE pacTBOPHL. PacTBopMMOCTh BemiecTB B Boje. MaccoBasi J10Jis
BEILIECTBA B pacTBope. XuUMHUYecKHe cBoiicTBa Bojabl. OcHoBaHus. Poib
pPacTBOpPOB B MPHUPOJAEC M B KU3HMU YeloBeKa. KpyroBopoT BOJBI B TPHUPOJIE.
3arpsisHEeHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ
Knaccudukanust nHeopranmveckux coenunennit. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amQOTepHbIe) U

HeconeoOpasyromue. Homenknarypa okxcuioB. Pusznueckue U XUMHUYECKHE



2.7
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2.9

2.10
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CBOMCTBA OKCHIIOB. [lomyuenue okcuaoB

OcnoBanus. Kiaccudukanus oOcHOBaHMH: IIETOYM M HEPACTBOPUMBbIE
ocHoBaHusA. Homenkinarypa ocHoBaHui. PU3HUECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHu. [TonyueHne ocHOBaHUI

Kucnotsl. Knaccudukamus xucinor. Homenkmarypa kucinor. Dusnueckue H
XUMUYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctm MeramwioB H.H. bekerona.
IToy4yenue kuciaor

Comu. Homenknatypa coisieil. @u3nuecKMe M XHMHUYECKHE CBOMCTBA COJIEH.
ITomyuyenue conen

I'eneTnyeckas CBsA3b MEXAY KJIaCCaMHU HEOPraHMYECKUX COCIUHEHUM
XWMHMYECKUN  OKCHEPUMEHT: KAau4eCTBEHHOE  ONPEIEICHUE  COICPIKAHMS
KHCJIOpO/a B BO3AYyXE, IOJy4YeHHE, COOMpaHUE, paclO3HAaBaHUE U H3yueHHE
CBOICTB KHUCJIOpOJa, HaOJII0€HUE B3alUMOJCHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HMKHOBEHHS U IPEKpAIEHUs ropeHus (Ioxkapa), 03HaKOMJIEHUE C
o0pa3aMu OKCHZOB M ONHCAaHHE HUX CBOWCTB, IIOJIydYeHHE, COOMpaHue,
pacrio3HaBaHME M H3yY€HHE CBOMCTB BoJoOpoJa (rOpeHHue), B3auMOACHCTBHE
Boziopoaa ¢ okcuaoM meau(Il) (Bo3aMOKHO HCTMONIB30BaHUE BHIEOMATEPUAIIOB),
HaOroleHne o0pasloB BELIECTB KOJIMYECTBOM 1 MOJb, HCCIEOBaHUE
OCOOEHHOCTEl  pacTBOpEHHs BELIECTB C Pa3IMYHOM  PpacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH PAaCTBOPEHHOIO
BEIIECTBa, B3aUMOJICHCTBUE BOABI C MeTalIaMH (HAaTpUEM U KaJbIUEM)
(BO3MO’KHO HCIOJIb30BaHNE BHI€OMATEPUATIOB), ONIPE/IETICHNE PAaCTBOPOB KUCIOT
M IIe’o4Yell ¢ IOMOIIbI0  HMHJIMKATOPOB,  HCCIEAOBaHHE  OOpas3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIacCOB, HAOIOJEHHWE W3MEHEHUS
OKpaCKM HWHIMKATOPOB B pPAcTBOPAaX KHCIOT W IIEJIOYeH, H3ydeHUe
B3aumozeiicTBus okcupa Meau(ll) ¢ pactBopoM cepHON KHCIOTBI, KHUCIOT €
METaJUIAMM, pEaKIUi HEWTpalIu3alny, IMOJTy4YEeHNEe HEPACTBOPUMBIX OCHOBAaHHM,
BBITECHEHUE OJHOTO MeTajla JPYrMM M3  pacTBOpa COJIM, pelLIeHue
SKCHEPUMEHTAIBHBIX 33/ad MO Teme «BakHeWmme Kiacchl HEOPraHMYECKHX
COCIUHEHUIN»

Ilepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN
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[TepBble MOMBITKY KJIACCH(PHUKAIINN XUMUYECKUX 1eMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METAJIbl, T'aJOTeHBI,
UHEpPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am@oTepHbIe OKCHIBI U
TUAPOKCHUIBI

Ilepnonnueckuil 3akoH. llepuoauueckas cucrema XuMHYeCKUX aemMeHToB J[.M.
Menneneena. Koporkonepuoanas u jimHHonepuoiHas Gopmsl [lepuonnyeckoit
cucrteMbl xumudeckux avieMeHToB (.M. Menneneesa. Ilepuoasl M rpymnmsl.
®uU3NUEeCKUl CMBICT MOPSAJKOBOIO HOMEPA, HOMEPOB IME€PUOAA U TPYIIIbI
JJIEMEHTa

Crpoenue aromoB. CoctaB aTOoMHBbIX sjaep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~000JI0YEK AaToMOB MHepBbIX 20 XHMMHUYECKUX DJIEMEHTOB
Ilepuonnueckoit cucrembl .M. MenpaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA MO ero noyuoxenuto B [lepuoanyeckoii cucreme [I.M1. Menneneena
3aKOHOMEPHOCTU HM3MEHEHHsI paauyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmamM M IEPHOJaM.
3nauenue Ileproguueckoro 3akoHa u llepuoanyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB Il pa3BUTUA Hayku W npaktuku. .M. MenaeneeB — yd€Hblil u
rpaKJIaHUH

Xumunueckass cBsa3b. KoBanmeHTHass (mosisipHass W HENOJSIpPHasg)  CBSA3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MloHHAas CBA3b

Crenenp oxucieHus. OKUCIUTETLHOBOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl
OKHCJIEHHS U BOCCTaHOBJIEHHs. OKUCIUTENN U BOCCTAHOBUTEIN

XVUMUYECKUN JKCHEPUMEHT: U3yuyeHue oOpas3loB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THUAPOKCHUJA LHUHKA C PacTBOPAMHM KHCIOT U
1IeJI0Y€e, MPOBEIECHNUE OMNBITOB, WJUIFOCTPUPYIOIINX IPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ (TOpCHI/IC, PpCaKnun pa3ioKCHUs, COCI[I/IHCHI/IH)

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
BemectBo n xummnueckas peakuus. [lopropenue

[Tepuoanueckuii 3akoH. [lepuonnueckas cucreMa XuMudeckux 3mnemeHToB [[.U.

MengaeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHHMM CBOICTB
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XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KNS, KaIbLUs M HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM 3ieMeHTOB B Ilepmoanueckoi
CUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHJAbl XHMHUYECKOW CBS3M. THUIBI KPUCTAUIMYECKHX
pEeETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIINYECKON PEIETKY U
BUJa XxuMudeckoi cBsa3u. Kiaccudukanus v HOMEHKIATypa HEOPraHUYEeCKUX
BelIeCTB (MEXIyHApOJHAas U TpUBHAIbHAas). XMMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIUXCA K  pa3guyHbIM  KJlacCaM  HEOPraHWYECKUX  COEIUHEHMI,
TE€HETUYECKas CBSI3b HEOPTaHMYECKUX BEILIECTB

Knaccudukanus XUMHUECKUX PEaKIMid M0 pa3IuYHbIM IpU3HaKaMm (10 YUCTy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIUH BEHIECTB, IO TEIUIOBOMY JPQeKTy, o
WU3MEHEHUIO CTETIeHEH OKUCICHHSI XUMHYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
Y4aCTHUIO KaTaauzaTopa). DK30- u SHIOTEPMUUYECKHE  PEaKIUH,
TepMOXUMHUYECKUE ypaBHEHUS. [[oHATHE O CKOPOCTU XMMUUYECKON peakLiuu
[TonsitTue 00 oOpaTUMBIX M HEOOPAaTUMBIX XUMHUYECKMX peakuusax. [loHsTue o
TOMOTE€HHBIX M F€TEpPOreHHBbIX peakuusax. [loHATHEe 0 XMMHYECKOM paBHOBECHUH.
@DakTOphl, BIMAKOLNME HA CKOPOCTh XMMHUYECKOM pPEAKUUH M IOJOKECHHE
XUMHYECKOTO PABHOBECHUS

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBleHHE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUKA C  HMCIIOJIB30BAHUEM METOJA
AJIEKTPOHHOIO OajaHca

Teopust AMEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEDIEKTPOIHUTHI.
Karnonsl, annoHbl. MexaHn3M JUCCOLMAILMU BEIIECTB C Pa3IMYHBIMU BUAAMHU
xuMudeckon cBsi3u. Crenenp aucconuanuu. CUibHBIE U ClIa0ble dJIEKTPOJIHTHI.
Peakuuu noHHOTO OOMEeHa. YCIOBMS NPOTEKAHUsS pPEaKiuil MOHHOTrO OOMEHa,
IIOJIHBIE M COKpAIIEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBAa KHCIOT,
OCHOBaHMH W colled B CBeT€ TMpeACTaBIeHUH 00 DICKTPOIUTUYECKON
nucconnanuu. KauectBeHHble peakiinu Ha HOHBL. [loHsATHE O TUApOIN3E coneit
XVWMUYECKUN OKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISMHU KPHUCTAJUIMUECKUX
pPEImIETOK HEOPraHMYECKHX BEIIECTB — METAIJIOB U HEMETauloB (rpadura u
anmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHsl); HMCCIEJOBAHUE 3aBUCHUMOCTU

CKOPOCTH XHMHYECKOM peakuu OT BO3JACHCTBHUS pazIUYHBIX (PAKTOPOB;
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UCCIIEJOBAHUE  DJIEKTPOINPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMALMU  KUCJIOT, 1Iuenodyed U coned  (BO3SMOXKHO — MCIIOJIb30BaHME
BUJICOMATEpPHUAIOB); IPOBEACHHUE OIBITOB, WUIIOCTPUPYIOLIUX IMPU3HAKU
IPOTEKaHUs PEeaKIMi MOHHOTO oOMeHa (0O0pa3oBaHME OCaJlKa, BbIJCJIEHUE rasa,
o0pa3oBaHME BOJIbl); ONBITOB, WJUIFOCTPUPYIOLIUX IPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (FOpeHue, peaklUM pas3ioKeHUs, COeIUHEHHUS);
pacrno3HaBaHHE€ HEOPraHWYECKUX BEILECTB C MTOMOIIBI0 KaU€CTBEHHBIX peakluil
Ha MOHBI; PEIIeHUE SKCIIEPUMEHTAIbHBIX 3aa4

Hewmeranmnel u ux coenuHeHus

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHMsS  aTOMOB,
XapaKTepHble CTENeHU okuciaeHus. CTpoeHne U pU3NYECKUue CBOWCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XMMHUYECKME CBOWCTBA Ha IpHUMeEpe XxJopa
(B3auMoJielicTBUE C MeTaJlylaMHM, HEMEeTalllaMH, IejaodaMu). XJIOpOBOJOPOA.
CounsiHas KMCJIOTa, XUMUYECKUE CBOMCTBA, MOJy4YeHHe, puMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOAOPOJA HA OpPraHW3M YeJoBeKa. BaxkHeliine XJIOpUAbI U UX
HaXO0XJIECHUE B IPUPOJIE

OO6mass xapakrepucTtuka 351eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeNeHH okucieHus. CTpoeHne u (U3NUEcKue CBOWCTBA
IPOCTBIX BEIIECTB — KHUCJIOpOAa U cepbl. AJUIOTPOIHBIE MOAUPUKAIIII
KHCIIOpOJa M cepbl. XMMHMUYECKHE CBOWMCTBa cepbl. CepoBONOpPOA, CTPOEHHE,
¢usznueckue M XuUMHuUeckue cBodcTBa. OKCHIBI cepbl Kak IpelICTaBUTENN
KHUCJIOTHBIX OKCHIOB. CepHasl KHUCIOTa, (U3MUECKHE U XUMHUYECKHE CBOWMCTBA
(oOmue Kak IpeacTaBUTeNs Kiacca KUCIOT M cneruduyeckue). XUMHYECKHe
peaKIMy, JeXallue B OCHOBE MPOMBIIUIEHHOTO CIOCO0a IMOJIyuYeHHUs] CepHOU
kuciotel. [lpumenenne. Conum CEpHOW KHUCIOTHI, Ka4ye€CTBEHHAs pEaKlHs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U e€ COeAMHEHUH B mpupoje. XUMHYECKOe
3arpsi3HECHUE OKPYXKAIOMIEH Cpelbl COSIUHEHUSMH Cepbl (KHUCIOTHBIC IO,
3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 Mpel0TBpAILEeHUS

OO6mass xapakTepuctuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUA. A30T, paclipOCTpaHEHUE B NPUPOJIE,
¢uznueckue u xumMmudeckue cpoiictBa. Kpyrosopot azora B mpuponae. AMMUak,
ero (usnueckue W XMMHUYECKHE CBOMCTBa, MOJydeHHE M mpumeHeHue. Comnn

aMMOHU, UX (i)I/ISI/ILIeCKI/Ie 1 XUMHUYCCKUEC CBOP'ICTBa, IMPUMCHCHHUC. KauecTBennas
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2.5

2.6

2.7

2.8

peaknus Ha MOHBI aMMOHHMSA. A30THAsi KUCIIOTa, €€ TModydyeHue, pusnyeckue u
XUMHYECKHE CBOWcTBa (00lIMEe KaK MpeICTaBUTENs Kjacca KHUCIOT U
cneuuduyeckne). Mcrnonb3oBaHME HUTPATOB M COJIEW aMMOHHUS B KadyecTBE
MUHEPATBHBIX ynoOpeHuil. XUMHUECKOe 3arps3HEHHE OKpYKalolel Ccpesl
COCAMHEHUSIMH a30Ta (KUCIOTHBIC O, 3arps3HEHHE BO3/yXa, IOYBHI H
BOJI0OEMOB)

®ochop, ammorpornnble Mogudpukanuu (ocdopa, GU3NIECKHE U XUMHUECKUE
cpoiictBa. Oxcun Qochopa(V) u dochopHas kucinora, GuU3HUECKUe WU
XUMHUYECKHE CBOWCTBa, moiydeHue. lcmonms3oBanue ¢ochaTtoB B KadecTBe
MUHEPATBHBIX YI00pEeHUIA

OO6mass xapakrepuctuka 3yeMeHTOB I[VA-rpynnbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHbIE CTENEHU OKHUCIEHUS. YTJIepold, aJJIOTPOIHbIE
Moau(HUKAIMK, PACIPOCTPAHCHUE B MPHPOJAC, (PUINUCCKHE U XUMHUYCCKHC
cBoiictBa. Ancop6iusi. Kpyrosopot yraepozaa B pupozae. OKCHbI yriiepoa, ux
dusnYecKue W XHMHYECKHE CBOKMCTBa, JCHCTBHE HA IKUBBIC OpPraHU3MEI,
MOJTyuYeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepona(lV); rumore3a T1100aNbHOTO TOTETUICHHWS KIWMAaTa;, MapHUKOBBINA
addekt. YroapHas KuciaoTa u e€ colu, uX Pu3ndyeckrue 1 XUMUYECKUE CBOICTBA,
nojydeHne u mnpuMeHeHue. KadecTBeHHass peaknuss Ha KapOOHAT-MOHBI
Hcnonk3oBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBILIUIEHHOCTH U CETLCKOM
XO035IUCTBE

[lepBoHavanbHble MOHATHS 00 OpPraHUYECKUX BEIIECTBaX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, alleTWJIeH, 3TaHOJ, TJHUIEpPUH, YKCyCHas
kucnota). Mx coctaB um xummudeckoe crpoeHue. lloHstue o Oumomormuecku
BaXXHBIX BEIIECTBAX: KUPAX, O€NKaxX, yIJIeBOJaX — U UX POJIM B )KM3HU YEJIOBEKa.
MartepuanbHOE AMHCTBO OPTAHUYECKUX U HEOPTAHUUECKUX COSAMHEHUN
Kpemuuii, ero ¢pusznueckrne u XuMU4ecKre CBOMCTBA, MOIYYEHUE U IPUMEHEHHE.
CoenuHenus kpemMHuss B mpupoje. OOmme mnpenctaBieHust 00 OKCHIE
kpeMamsi(IV) u kpemHmeBoit kuciore. CHUIMKATBI, UX HCIIOJIB30BAaHUE B OBITY,
MEAWIIMHE, MPOMBINIICHHOCTH. BakHEWIne CTPOUTENbHBIE MaTepHAaIIb:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, Xene300eToH. [Ipobnembr OGe3omacHOTro
UCIIOJIb30BaHUs CTPOUTEILHBIX MAaTEPUAIOB B MOBCEAHEBHOMN KU3HU

XYUMUYECKUN SKCIEPUMEHT: H3Y4YE€HHE OO0pa3ll0B HEOPraHUYECKUX BEILIECTB,
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CBOMCTB COJIIHOM KHCIIOTHI; IIPOBEICHHME KAYECTBEHHBIX PEAKLUN HA XJIOPUA-
MOHBl M HaOJIOJCHHE MPU3HAKOB HUX IMPOTEKAHUSA; ONBITHI, OTpPAXKAIOIINE
¢u3nveckue U XMMUYECKHE CBOICTBA rajJlor€HOB M MX COCAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAJIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOpPHUIOB
(raJloreHuI0B); O3HAKOMJICHHE C oOOpasmaMu cepbl U €€ COeNMHCHUSIMU
(BOBMOXKHO  HCIOJB30BAaHUE BHJIEOMATEpPHANIOB); HaOJIOJIeHHE Mpollecca
oOyrnuBaHus caxapa 1OJ JACHCTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIOTHI;
U3Y4YEeHHE XMMHUYECKUX CBOMCTB pPa30aBIEHHOM CEpHOM KHUCIOTHI, MPOBEICHHE
Ka4eCTBEHHOW peaknuu Ha Ccynb(ar-moH u HaONIOJIeHHE TNpu3HaKa e¢
MPOTEKaHHUs; 03HAKOMJICHHE ¢ (PU3MYecCKMMH CBOMCTBAMU a30Ta, (ocdopa u ux
COeMHEHUH (BO3MOXKHO HCIIONB30BaHHE BHICOMATEpPHANIOB), 00Opa3mamu
a30THBIX U (pochopHBIX yAOOpeHUi; moidydeHue, coorupanue, pacrlno3HaBaHue U
U3Y4YE€HHUE CBOWCTB aMMHaKa; IPOBEICHHE KAYECTBEHHBIX pEakUui Ha HOH
ammoHuss U (QocharT-MOH UM U3yuYeHHUE TPU3HAKOB HMX IMPOTEKAHHS,
B3alMOJICICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBHI C MEJbI0 (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUANIOB); HM3yYeHHME MOJENed KpPUCTAJUIMYECKUX
peméTok anMasa, rpaduta, QymiepeHa; o3HaKOMJIEHHE C TIPOIIECCOM aCOPOIHN
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM IIPOTMBOrasa;
noJjiyueHue, coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YIJIIEKUCIIOro rasa;
IPOBE/IEHUE KaUeCTBEHHBIX peakIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YUYEeHUE
IPU3HAKOB MX MPOTEKaHMs; O3HAKOMJIEHHE C TMPOJYKUUEH CHUIMKAaTHOU
IIPOMBIIIJIEHHOCTH; PELICHNE dKCIIEPUMEHTANIBHBIX 3aa4 1o TeMe «BakHelnue
HEMETAJUJIbl U UX COEITMHEHUS

MerTannsl 1 UX COEIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBaHHUH HX
nonoxenus B llepuoguyeckon cucreme Xxumudeckux diaeMeHToB  J[LH.
MenneneeBa u cTpoeHHsl aTOMOB. CTpoeHUE MeTaioB. MeTajuindeckas CBsi3b U
METAIJIMYECKasl ~ KPUCTAUIMYECKAss  PEIIETKAa.  DJIEKTPOXUMHUYECKHM  psf
HaIpsKEHUN METaJNIOB

dusnueckue U XMMUYECKHE CBOMCTBa MeTayuioB. OOIiue crocoObl MOMydeHus
MeTtauioB. [IoHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CTIOCOOBI 3aITUTHI UX OT
Koppo3uu. CrjiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHHE B

OBITY U TPOMBIIIIIEHHOCTH
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4.1

[[lemounble MeTayibl: monoxeHue B Ilepuoanydeckoil cucreMe XMMHUYECKUX
snemenToB JI.MI. MeHneneeBa; cTpoeHuE MX aTOMOB; HAXOXACHUE B IPUPOJE.
®uznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl U
TUAPOKCUABI HaTpusi W Kanus. l[IpuMeHeHue IEeTOYHbIX METAIOB U MX
COEMHEHUI

[[lemoyHo3emMenbHBIE  METAIBI  MAarHMil W KaJbLMIl:  IOJIOXKEHUE B
Ilepuonnuecko cucreMe xumuueckux anemeHTos .M. Menneneesa; ctpoeHue
UX aTOMOB; HaxoxieHue B mpupoje. dusnyeckue M XHMMHUUYECKHE CBOWCTBA
MarHusi U Kaublus. Baxueline coeAuHEHUs KalblHs (OKCHA, THUIPOKCHI,
conn). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHeHUs

AmomuHuit: nonoxkeHnue B Ilepuogndeckoil cucteMe XMMHUYECKHX AJIEMEHTOB
JA.. MeHnneneeBa; cTpoeHUE aToMa; HaxoxkJaeHue B npupone. dusmueckue u
XUMHUYECKHE CBOWCTBA amiOMUHUSA. AMDOTEpHBIC CBOWCTBA OKCHIAa U
TUAPOKCHUIA aTFOMUHUS

Kene3o: nonoxenue B Ilepuoguueckoil cucreme XUMUYECKUX dnemeHToB JI.M.
MenpgeneeBa; cTpoeHHME aroma; HaxoxjaeHue B npupone. dusmyeckue u
XUMUYECKHE CBOMcCTBa kene3a. Okcuubl, ruapokcuasl u conu sxeneza(ll) u
xenesa(Ill), ux cocras, CBOMCTBA U OTy4YEeHUE

XUMHYECKUN IKCIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMi METAJIJIOB U CIUIABOB,
uX (U3NYECKUMH CBOWCTBAMH; H3Y4YCHHE pE3YyIbTaTOB KOPPO3HH METAIIOB
(BO3MOKHO HCITOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEHW B3aUMOICHCTBUS
OKCHJa KalblUWUs WU HaTpusi C BOAOM  (BO3MOXKHO  HCIOJIb30BAHHE
BHJIEOMATEPHUAIIOB); UCCJIEIOBAHNE CBOWCTB YKECTKOW BOJIBI, MpOIECCa TOPEHUS
JKene3a B KUCIOopoe (BO3ZMOXKHO UCIOJIb30BAaHUE BUIEOMATEPHAIIOB); MPU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX PEaKIWid Ha MOHBI (MarHus, KaJbIHs, aTOMUAHMUS,
nunaka, sxene3a(ll) u xeneza(Ill), menu(Il); HaGnrogeHNE U OMUCaHKUE TIPOIIECCOB
OKpallMBaHUs IUIAMEHW WOHAMU HATpHUs, Kaluig H Kalublus (BO3MOXKHO
UCTIONIb30BaHUE BHJICOMATEPHAIIOB); HCCIeAOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA aTIOMHHHS W THUIPOKCHIA IMHKA; PEIICHHWE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o Teme «BaxkHeilne MeTamibl U UX COeTUHEHUSD)

XHUMHS ¥ OKpYXkaromas cpeia

HoBeie matepuansl u TexHOJnOruu. BemecrBa u marepuanbsl B MOBCEIHEBHOM

JKM3HU dYeoBeKa. XUMHS U 300pPOBEE. be3omacHoe HCIIONB30BaHUE BENISCTB U



XUMHUYECKHX peakiuii B Obity. IlepBas momois mpu XMMHUYECKHX OXKOTax MU

OTpPaBJICHUAX

OCHOBBI PKOJIOTUUECKOW TPAMOTHOCTH. XHUMHUYECKOE 3arpsI3HEHUE OKPYXKaIOIIEH

cpenbl [IJIK. Pons xumMum B permieHun 3Kojiormueckux mnpoosnem. [IpupogHbie

4.2

UCTOYHUKU YTJIEBOJOPOAOB (Yrojib, MPUPOAHBIA Ta3, HEPTh), MPOIYKTHI HX

nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUYECKUH SKCIIEPUMEHT: M3yuyeHHe o0pas3loB MaTepHuaioB (CTEKJIO, CILJIaBbI

4.3

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)

IHNPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIEMOro
TpeOoBaHUs

1
1.1
1.2
1.3

IIpoBepsiemble TpeOOBaHUSI K NPEAMETHBIM pe3yJibTaTaM 06a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa3zoBanus Ha ocHoBe PI'OC

IIpencrasnenue:

O TM03HABAa€MOCTU SIBJICHUM MPHUPOAbI, IMOHMMaHHE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMHYECKOH HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOLIell KylbTyphl M HpPaKTHYECKON
NeSITEeNbHOCTH YeJNOBEKAa B YCJIOBUSX COBPEMEHHOI'O OOILECTBa;
MMOHMMAaHHUE MECTa XUMUU CPEIH IPYTHX €CTECTBEHHBIX HAayK

O HayuyHbIX METOJaxX IO3HAaHUA, B TOM YUCJE DKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METO/JaX HCCIEJOBAHMUS BEIIECTB W  H3YYECHHUS
XUMHUYECKHX PEaKLUi; yMEHHE HCII0Ib30BaTh MOJIEIH JUIsl OObSICHEHUS
CTPOEHHS aTOMOB M MOJIEKYJI

0 cepax mpoeccHoHaTBbHON NEATETbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHMSIX
XUMHUYECKOH HayKH, YTO TO3BOJMT OOYYaIOUIMMCS paccMaTpHBaTh
XUMUIO Kak chepy cBoert Oymymieit mpodeccHoHaIbHON AESITeIBHOCTH
U ClIeNIaTh OCO3HAHHBIM BEIOOP XUMHUH KaK MPO(UIBHOTO MpeaIMeTa Mpu

repexo/ie Ha ypOBEHb CPeAHETo o01ero oopa3oBaHus
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3.1

Biagenune cucteMoll XUMHUYECKMX 3HAHUM W YMEHHE IIPUMEHSATH
CUCTEMY XMMHYECKUX 3HAHUM, KOTOpasi BKIIOYACT:

BAOKHEHIINE XUMHYECKHE IIOHATHSA: XMMMUECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE MU CIOXKHOE BEIIECTBO, OJAHOPOAHAS H
HEOJIHOPOJHAsI CMECbh, OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHas
MaccChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSPHAas Macca, MOJIAPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBaHWE, COJb (CpemHssi), XUMHUYECKas
peakuus, peakUHHd COCAVHECHMs, DPEAKLUHM DPA3JIOKECHHs, DPEaKIUU
3aMeIlIeHus, peakinuu oOMeHa, TeruoBod 3¢ddekr peakumu, 5k30- U
SHAOTEPMHUUYECKUE PEaKLUU, PacTBOP, MAccoBas A0S XUMHYECKOIO
3JIEMEHTA B COEAMHEHUH, MAacCcoBas J10JIsl U MPOLIEHTHAs: KOHLEHTPALUs
BELIECTBA B PACTBOPE, AAPO aTOMA, JIEKTPOHHBIN CJIOW aTOMa, aTOMHAs
opOutanp, pamuyc aroMa, BaJCHTHOCTb, CTENEHb OKHCICHHS,
XUMHMYECKas CBS3b, JIEKTPOOTPULIATENILHOCTD, MOJIPHAs U HETOJISpHAs
KOBaJICHTHAsl  CBSI3b, MOHHAs  CBA3b, METAJUIMUECKas  CBS3b,
KpUCTaJsIM4yecKkass pemérka (aTomMHas, HMOHHAs, MeTaJuIMJyecKas,
MOJIEKYJISIpHasi), UOH, KaTHOH, QHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIMT,
NIEKTPOJIMTUYECKAs  JUCCOLMAIUS, peaklMM HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUH,  OKUCIWUTEIb U
BOCCTAHOBUTENb, OKHCIEHHME M  BOCCTAHOBJICHHE, DJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE pEeaKIHH,
CKOpPOCTb XMMHMUYECKOM peakuuu, karanusatop, IIJK, xopposus
METaJIJIOB, CILIaBbI

OCHOBOIIOJIArarolMe 3aKOHbl XMMHMH: 3aKOH COXPAaHEHHS MAacChl,
nepuoanyeckuii 3akon .M. MenneneeBa, 3akOH OCTOSTHCTBA COCTaBa,
3aKOH ABOTaJIpo

TEeopun XUMUH: aTOMHO-MOJIEKYJIIpHAast Teopus, Teopus
ANEKTPOIIUTUYECKON TUCCOLUALIUU

Biianenne ocHOBaMu XMMHYECKOM TPaMOTHOCTH, BKITFOYAOLIEH:
YMEHHE IIPABWIIBHO HUCIIOJIB30BATh U3YYEHHBIE BELIECTBA U MaTEpUabl
(B TOM uucie MUHEpallbHble YA0OpEHUs, MeTaulbl W CIUIaBbl,
MPOAYKTHl MEpepadOTKU MPHUPOJHBIX HMCTOYHHKOB YTJIEBOAOPOAOB

(yrmst, mpupoaHoro rasza, HedTH) B OBITY, CETBCKOM XO3SMCTBE, Ha
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7.1
7.2
7.3

8.1

MIPOU3BOJICTBE U MMOHWMaHKUE 3HAUYEHUS KUPOB, OCIIKOB, YIIIEBOIOB IS
OpraHM3Ma 4YeJIOBEKa; yMEHHME IIPOrHO3MPOBAaTh BIUSHUE BEILIECTB U
XUMHUYECKHUX IIPOLIECCOB HA OPraHM3M 4YeEJIOBEKAa U OKPYXKAIOIIYIO
IIPUPOJHYIO CpELy

YMEHUE HUHTEIPUPOBaTh XUMHUYECKHUE 3HAHMSA CO 3HAHUAMU APYIHX
yueOHBIX IPEIMETOB

HAJIMYHE OMbITa pabOTHI C Pa3TMYHBIMU UCTOYHUKAMHU UH(POPMALIUHU IO
XUMUU (Hay4Has M Hay4yHO-IONYJsIpHAs JIMTepaTypa, CIOBapH,
CIPaBOYHMKU, UHTEPHET-PECYPCHI)

yMeHue OOBEKTHBHO OLIEHMBAaTh HH(OpPMAIMIO O BEIIECTBAX, HUX
IIPEBPALICHUAX U IIPAKTUYECKOM IIPUMEHEHUH U YMEHUE HUCII0JIb30BATh
e€ JuIs pelleHus: yueOHO-1103HaBaTeIbHbIX 3a7a4

Biranenne ocHOBaMu OHATUHHOTO aniiapaTa U CHMBOJIMYECKOTO SI3bIKa
XUMHU JUI1  CcOCTaBieHHUA (OpMyNT HEOPraHMYECKUX BEILECTB,
YPAaBHEHUH  XUMHUYECKHX  pEaKUUd;  OCHOBAMM  XHMHMYECKOU
HoMeHKkJIaTypsl (IUPAC u TpuBnansHoil)

YMeHue oOBSACHATH CBSA3b MOJOXKEHUs aneMmeHTa B [lepuoguueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHHS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (CcocTaB M 3apsal sjapa, oOllee Yucio
3JIEKTPOHOB), paCHpe/ieleHueM 3JEKTPOHOB 10 SHEPreTHYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB, KAUS U KAJIBLIHS
IIpencrasinenne 0 NEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX
3JIEMEHTOB (paguyc aTroMa, 3JIEKTPOOTPHUIATENBbHOCTb), MPOCTHIX U
CJIIOKHBIX BELIECTB OT IIOJIOKEHUs DJIeMeHTOB B llepuonnueckon
cucTteMe (B MaJibIX MepHoJax U IIaBHBIX NOJATPYMNax) U 3JIEKTPOHHOTO
CTPOEHHUs aToMa

YMeHne knaccupuIipoBaTh:

XUMUYECKUE IIIEMEHTBI

HEOPraHWYECKHE BEIIECTBA

XUMHUYECKHE PEAKIIUN

YMeHue onpenensirh:

BAJICHTHOCTb U CTEIICHb OKUCJIECHUS XUMHUYECKHMX DJIEMEHTOB, 3apsl

HOHa



8.2

8.3
8.4

9.1

9.2

9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

BHUJI XMMHUYECKOW CBSI3M M THUN KPUCTAUIMYECKOM CTPYKTYphl B
COETMHEHUSIX

XapakTep Cpebl B BOJIHBIX pacTBOpaxX BEIIECTB (KUCIOT, OCHOBAHUI)
OKHUCJIUTEIb U BOCCTAHOBUTEIb

YMeHue XxapakTepu3oBaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEUIECTB (KHUCIOPOA, O030H, BOJIOpOH, TIpaduT, anmas,
KpeMHUH, a3or, Qochop, cepa, XJIOp, HATPHHA, KWW, MaTHHIA,
KaJIBIIMH, aTFOMUHUH, JKeJe30)

CJIOXKHBIX BEIIECTB, B TOM YKCJIE UX BOJHBIX PaCTBOPOB (BO/IA, aMMHAK,
XJIOPOBOJAOPOJ, CEPOBOAOPO, OKCUIBI U THUIPOKCUIBI MeTaiioB I—I1A
rpyni, amomuaus, Meau (II), nmnka, xenesa (II u III), oxcuasr
yraepoaa (II u IV), xpemuus (IV), azota u docdopa (Il u V), cepsl
(IV u VI), cepHucras, cepHas, a30THCTas, a3oTHas, QochopHas,
yroJjibHas, KpEMHHUEBAs! KUCJIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapaKTepU30BaTh  CBOWCTBA  BEIIECTB B
3aBUCMMOCTH OT HMX COCTaBa M CTPOEHUS, NMPUMEHEHHE BEIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUS XUMHUYECKHX
MIPEBpAIICHUH B PA3TUYHBIX YCIOBUSIX

YMeHHe COCTaBIsATh MOJICKYJIIPHBIE M HOHHBIE YPAaBHEHUS PEAKIUi, B
TOM YHUCIIE:

peakiuii HOHHOTO OOMeHa

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil

WUTFOCTPUPYIOIINX ~ XUMHUYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB
(Tpymm) HeOpraHUYECKUX BEIECTB

MTOATBEPKTIAIOIINX TEHETHYECKYIO B3aMOCBSI3h MEXTY HUMHU

YMeHHe BIYUCIATH (IIPOBOIUTH PACUEThI):

OTHOCHUTEIIbHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUN

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

M0 ypaBHEHUSIM XWMHUYECKHX PEAKIUH U HAXOAUTh KOJHMYECTBO
BelIecTBa, 00bEM U MacCy peareHTOB WIIH MPOIYKTOB PEaKIuu

Bnanenue (3HaHne OCHOB):



121

12.2

12.3

13

131

13.2

13.3

13.4

135

13.6

13.7

OCHOBHBIMH METOJJaMH HAyYHOTO TIO3HAHUS (HAOII0CHUE, U3MEPECHHUE,
SKCIIEPUMEHT, MOJICTIMPOBAHUE) NIPU U3YUECHUHU BEUIECTB U XUMUYECKIX
SIBIICHUI; yMEHUE CPOPMYTUPOBATH MPOOIEMY U MPEAJIOKUTh MyTH €€
pelieHus

Oe3omacHOil paboOThl ¢ XUMHUYECKUMHU BEIISCTBAMH, XHUMHYECKON
MOCYAOH U JIabopaTOpHBIM 000pyA0BaHUEM

MpaBWJIaMU 0E30MACHOTO OOpAIEHUs C BEIIECTBAMHU, UCTIOIB3YEMBbIMU
B MOBCEAHEBHON XU3HU, MPABUJIAMHU MOBEACHUS B IIENIAX COEpEKEHUS
370pOBbSl U OKPYXKAIOLIECH NPUPOJHOW Cpeabl; NMOHMMAHHUE Bpena
(omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI OMNPEHeNEHHBIX
BEILIECTB, CMOCOOOB YMEHBIIEHUS M TPEAOTBPAIICHUS HX BPEIHOTO
BO3JEUCTBUA

Hanuume mpakTWyecKuX HaBBIKOB IUTAHUPOBAHMSI M OCYIECTBIICHUS
CIIEYIOIINX XUMUYECKUX IKCIIEPHUMEHTOB:

W3YYCHHUE U ONUCaHNe (PU3NICCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE C
¢buznuecKkuMu u XUMHUYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTFOCTPUPYIOLIHE TPU3HAKU POTEKAHUS XUMHYECKUX PEaAKIIHi
M3YYEeHHE CIIOCOOOB pa3eNieHus: cMeceit

MOJTy4eHUE KUCIIOPOia M U3yUEHHEe €r0 CBOMCTB; MOJyuYeHHEe BOIOPO/Ia
Y U3y4YEHUE €r0 CBOMCTB; MOJYyUYEHUE YTIIEKUCIIOrO ra3a U U3y4yeHue ero
CBOWCTB; MOJYYCHUE aMMHaKa U U3y4EHUE €ro CBOMCTB
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM  J0Jiel
PacTBOPEHHOTO BEIIECTBA

MIPUMEHEHHE WHJUKATOPOB (maxmyca, METUJIOpAHIKa u
dbenondTanenHa) I ONPEACIICHHUs] XapakTepa Cpelsl B pacTBOpax
KHUCJIOT U IIeJIoYeit

WCCTIEIOBAaHME ¥ ONHCAaHWE CBOWCTB HEOPTaHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aMMOJIEUCTBHS KUCIOT C METaJUIaMH,
OKCHUJAMHW  METAJJIOB,  PACTBOPUMBIMH H  HEPACTBOPHUMBIMU
OCHOBAHMUSIMH, COJISIMHU; TMOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJHOTO MeTajula JPYyrMM U3  pacTBOpa  COJIH,
uccienoBanne aM(pOTEPHBIX CBONCTB TUIPOKCHUIOB ATIOMUHUS U IIHHKA

PEIICHUE SKCIICPUMCHTAJIBHBIX 3aaa4y IO TEMaM: «OcHOBHBIE KJIAaCCHI



HEOPraHUYECKUX COCIUHEHUIN»; «DJIEKTPOIUTHUECKAsT TUCCOLUALIUS;
«BakHelme HeMeTalabl M UX COeOUHEHHAY, «BakHele MeTaIbl
H UX COCTUHEHUS

XAMUYECKHE AKCIICPUMEHTBHI, WJUTFOCTPHUPYIOLITHE MIPU3HAKU
MPOTEKAHUs PEAKIMH HMOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIMU Ha

MPUCYTCTBYIOIIME B BOAHBIX PAcTBOpax HOHBI: XJIOpUI-, OpOMHUI-,

138 uomua-, cyabdar-, pocdar-, kapOoHAT-, CUITUKAT-aHUOHBI, TUAPOKCH/I-
WOHBI, KATHOHBI AMMOHHSI, MarHusi, KaJbIUs, aJFOMHHUSA, Keie3a (2+)
u xenesa (3+), meau (2+), uMHKa
14 YmMmeHnue:
NPEJCTAaBIATh PE3yAbTaThl OJKCIEpHUMEHTa B (OpMe  BBIBOJIOB,
14.1 JTIOKa3aTeNIbcTB, TI'PaUKOB W TaOJNMII W BBIABIATH SMIIUPUUYCCKUC
3aKOHOMEPHOCTH
yCTaHABJIMBATh CBSI3U MEXIY PEajbHO HAOIIOAaeMBIMU XHMMUYCCKHUMU
14.2 SIBJICHUSIMU W TIPOIIECCAMU, TIPOUCXOISIIMMU B MaKpO- U MUKPOMHPE,

O0OBICHATH IMPUYIUHBI MHOFOO6pa3I/IH BCIICCTB

HEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon
1

11

1.2

1.3

14

1.5

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
HepBOHa'-IaJ'II)HI)Ie XUMHNYECKUEC ITOHATHUA

Yucteie BemecTBa 1 cMecu. CriocoOsl pa3ienieHus: cMecei

ATOMBI M MOJEKYJIbl. XHUMHYECKHE 31eMeHTbl. CHMBOJB XHUMHUYECKUX
351eMeHTOB. [IpoCThIe U CI105KHBIE BELIECTBA.

Xumuyeckas ¢popmyna. BanreHTHOCTP aTOMOB XMMHUYECKHUX 3JIeMEHTOB. CTerneHb
OKHUCIICHUS

3aKkOH IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAas AaTOMHAas Macca.
OTtHocuTenbHasE MOJIEKYIJIsIpHAs Macca. MaccoBast 107151 XMMHUYECKOTO 2JIEMEHTA B
COCIMHEHUU

KomnuectBo BemectBa. Monb. MomsipHas macca. MossipHbelid 00bEM  Ta30B.



1.6

2.1

2.2

2.3

3.1

3.2

4.1

4.2

4.3

B3anmMocBs3b KOJMYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XMUMHYECKUE SBIICHUS. XUMHUYECKass peakuus M e MNpU3HaKH.
3aK0OH COXpaHEHUs1 MAaCChl BEIIECTB. XUMUYECKUE YPABHEHUS

ITepuoanueckuii 3axkoH u [lepuoauueckas cucteMa XuMHIEeCKUX 3yiemeHToB J[.1M.
MenneneeBa. CTpoeHue aTOMOB

Ilepuonnueckuii 3akoH. Ilepuoanyeckas cucteMa XuMHUUecKux 3yemeHToB /..
Menpeneesa. Ilepuoast u rpynnbl. OU3HYECKHN CMBICT MOPSAIKOBOIO HOMEPA,
HOMEPOB MepHO/ia U TPYIIIHI YTIEMEHTa

Crpoenue atomoB. CoctaB aTOMHbIX sjep. M3oronsl. Onexktponbsl. CTpoeHHe
JNEKTPOHHBIX  00O0JI0OYeK aTOMOB TepBbIX 20 XUMHUYECKHX SJIEMEHTOB
ITepnonnueckoi cucrems! .M. Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kauus, Kajablug (paguyca aToMOB, SJIEKTPOOTPUIATEIHLHOCTH,
METAIIMYECKUX U HEMETaJUIMYECKUX CBOMCTB) U X COCJAMHEHUN B COOTBETCTBUU
C TIOJIOKEHUEM 3JIEMEHTOB B [leproanieckoil cucTeMe U CTpPOCHUEM UX aTOMOB
Crpoenue BelecTBa

Xumudeckass cBs3b. KoBanmeHTHas (TOJIsipHAasT W HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XMMHMYECKMX  JJIeMEHTOB.  MoHHas  CBS3b.
Meramueckas CBs3b

Tunel KpUCTAJUIMYECKUX PEMIETOK (aTOMHasl, HWOHHAs, MeTaJuIMuecKas),
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALTMYECKON PEIMIETKH M BHUIA
XUMUYECKOU CBS3U

Baxueiimme npeACcTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl U ux
COeIMHEHUS. MeTalllIbl U UX COeTMHEHUS

Knaccudukanuss u HOMEHKIATypa HEOPTaHWYECKHX COCIMHEHHH: OKCHJIOB
(conmeoOpasyromue: OCHOBHbIE, KUCIIOTHBIE, aM(OTEpHbIE) U Heconeo0pa3yIolue;
OCHOBaHUU (ménoumn u HEpPaCTBOPHUMBIE OCHOBaHU); KHUCJIOT
(xucnopozacoaepxkaiue u 0eCKUCIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiel (CpeTHUX U KHUCIIBIX )

®u3nuecKkue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIIJIOB: BOJIOPO/A,
XJI0pa, KACIopo/a, cephl, a3ota, hochopa, yriepoaa, KpeMHHUS

®u3nueckue U XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJJIOB: JHUTHS,

HATPHSsl, KaJus, MarHUs ¥ KaJbIKs, aTIOMUHHMS, JKeJie3a. DIECKTPOXUMUICCKUN DS



4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

412

5.1

5.2

5.3

5.4

5.5

HaIPSHKEHUN METaJlIOB

®u3nyeckue U XMMHYECKUE CBOMCTBA BOJOPOIHBIX COEAMHEHUN HEMETAJIOB:
XJIOpOBOIOPOJIA, CEPOBOAOPOAA, AMMHAKA

®dusnyeckue U XMMHUYECKHE CBOMCTBAa OKCHIOB HemeramioB: ceposl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepoxa(Il, IV), kpemuusa(IV). Ilonydyenue
OKCHJIOB HEMETAIJIOB

Xumnueckue cBoicTBa okcuaoB: metaiioB [A—IIIA rpynmn, uunka, meau(ll) u
xenesa(ll, I1). TTonyyenune okcua0B METAIIOB

XVUMHUYECKHE CBOMCTBA OCHOBAaHWU M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpe
THAPOKCUIOB  aJIOMUHUS, JKejle3a, [uHKa). [lomydyeHue ocHOBaHUU U
aM(pOTEPHBIX THIPOKCH]IOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHON, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEepHOH, a30THOH, (ochopHOH, KpeMHHEBOH, yroiapHOW. OcoObie
XMMUYECKUE CBOWCTBA KOHLICHTPUPOBAHHOM CEpHOM M a30THOM KHCIIOT.
[Tomy4yenue kuciaot

OO6ue xumMuyeckre cBoiictBa cpennux coneil. [lomydenue coneit

[Tonyuenue, coOupaHue, pacno3HaBaHUE BOJOPOJAA, KHCIOpOJa, AaMMHaKa,
YIJIIEKUCIIOTO Ta3a B 1abopaTopuu

[TonyueHne ammmaka, CEpHOM M a30THOW KHUCIOT B IpPOMBINLIEHHOCTH. OO1iue
CHOCOOBI MOTYyYEHUS METAIUIOB

['eHeTnyeckas cBsI3b MEXAY KjacCaMHU HEOPTaHUUECKUX COCUHEHHM
XUMHUYECKUE PeaKun

Knaccudukanus XuMU4ecKuX peakluui MO pa3Iu4HbIM MPHU3HAKAM: 0 YUCIY U
COCTaBy YYacTBYIOUIMX B pEaKIMU BEIIECTB, IO TEIUIOBOMY 3(dexTy, Mo
M3MEHEHUIO CTENEHEeH OKHCIEHHS] XUMUYECKUX JIEMEHTOB

TemnoBoit 3 PexT XUMUIECKO peaKIuu, TePMOXUMUYECKUE YpaBHEHUS. DK30- U
SHIOTEPMHUUYECKUE PEeaKINH. TepMOXUMHUUYECKHE YPaBHEHUS
OKHUCIUTENbHOBOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTETH U BOCCTAHOBUTENH.
[Ipouecchl ~ OKMCIEHMSI M BOCCTAHOBJIEHHSA.  ODJIEKTPOHHBIM  OajaHc
OKUCITUTEIbHOBOCCTAHOBUTEIIBHON peaKiuu

Teopust >EKTPOIUTHYECKON AHCCOManui. KaTHOHBI, aHUOHBI. DJIEKTPOJIUTHI U
HEAIeKTPONUThL. CUIIbHBIC U clla0ble NIeKTPOIUThL. CTeNeHb AUCCOIUAIIH

Peaknun noHHOTO OOMEHa. YCIIOBHS TPOTEKAHUs PEaKIMii MOHHOTO OOMEHa,



6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XUMHS U OKpY>KaoIlas cpena

BemecrBa m marepuanbl B IIOBCEAHEBHOM JKM3HM 4YelloBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB U XUMUYECKUX peakiuii B jaboparopuu u ObITy. IlepBas
IIOMOUIb PY XUMUYECKUX 0KOr'aX U OTPABJICHUAX

XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH cpelibl (KUCIOTHBIE JOXK/IU, 3arpsI3HEHHE
NOYBBI, BO3AyXa W BOJOEMOB), CIOCOOBI ero mpeaoTBpamieHus IIpenenpHas
nonyctumas koHuentpauus BemectB (IIJIK). Pomp xumum B perieHun
IKOJOTUYECKUX TpoOseM. YCWICHHE TMapHUKOBOTO »Hddekra, paspylieHue
030HOBOTO CJIOSI

[Tpumenenne cepsbl, a3orta, gocdopa, yriepoaa, KpEMHHS M UX COCAMHEHUH B
ObITY, MeIUIMHE, IMPOMBIIUIEHHOCTH M CeIbCKOM Xxo3siiicTBe. Ilpumenenue
METAJIJIOB U CIJIaBOB (CTallb, YYT'yH, AIOPaJOMUHUHN, OpoH3a) B OBITY H
IIPOMBIIIEHHOCTH UX coenuHeHuil. IloHsTHE 0 KOppPO3UM METaJllIOB, OCHOBHBIC
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHUKH YIIE€BOJOPOJAOB (yroiib, NPUPOAHBIA Ta3, HEPTh),
HNPOJYKTHI UX NepepaboTKu (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[TepBoHayanpHble MOHATHS 00 OPraHMYECKHX BEIECTBaX KaK O COEIMHEHMSX
yrinepojga (MeTaH, 93TaH, OSTWIEH, aUEeTWICH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucinota). IloHsTHe O OHONOrMYECKM BaXKHBIX BEIIECTBAX: >KUpax, Oekax,
YIIeBOJaX — U X POJIM B KU3HU YeJIOBEKa

Pacuérer:

1o (opmynaMm XUMUYECKHX COEITMHEHUI

Macchbl (MaccoBOI) 10JIM PacCTBOPEHHOTO BEILIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YPaBHCHUAM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA



METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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