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HOACHUTEJBbHASA 3AIINCKA

[IporpamMma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUsI COCTaBJI€HA HAa OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIETo
obpaszoBanusi, npexacraBieHHblx B ®I'OC OOO, a Takxke Ha OcHOBe (enepanbHO paboueit
MIPOrpaMMBbl BOCIIUTAHUS M C y4€TOM KOHUENIUH MPEnojiaBaHus y4yeOHOro mpeamera «XuMUs» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparium.

[IporpamMma no xumuu Ia€T NpeaCcTaBICHUE O LENIX, o0IIel cTpaTerun 00y4eHus, BOCIUTAHUS U
Pa3BUTHS 00YYAIOIIUXCS CPEICTBAMH YU€OHOTO ITPEIMETa, YCTaHABIUBACT 0053aTEIbHOE MTPEAMETHOE
coJiepKaHue, IPeyCMaTPUBAET paclpeesIeHUE €ro M0 KJaccaM U CTPYKTYPUPOBAHUE I10 pa3jiesiaM U
T€MaM I[POrpaMMbl 110 XMMHH, ONPEIAEISAET KOJIUYECTBEHHBIE M KAYECTBEHHBIC XapAKTEPUCTUKU
CoJIepKaHusl, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh U3YYEHHS] XUMUU C YUETOM MEKIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTHKH Y4€OHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromumxcs,
olpejenisieT BO3MOXKHOCTU IMpelMeTa Mjs pealu3alnuu TpeOoBaHUN K pe3yiabTaTaM OCBOCHHUS
OCHOBHOH 00pa3oBaTelIbHON MPOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a TaKxke
TpeOoBaHUM K pe3ylibTaTaM OOy4YeHHs XMMHUHU Ha YPOBHE el M3yueHUs MpPeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TTO3HABATEIBHON EATETBHOCTH 00yUJaIOMIerocs II0 OCBOCHHUIO YUEOHOTO COEpKaHMS.

3HaHWE XUMHUHM CIYXUT OCHOBOWM HJs (DOPMUPOBAHMS MHPOBO33PEHUS OOYUaIOLIErocs, €ro
MPEJCTaBICHUNA O MaTepUaTbHOM €IUHCTBE MHUPA, BAXKHYIO POJb UTParOT (popMupyemble XUMHUEH
MIPEJICTABJICHHUS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPHUPOJE, O MYTIX
pereHust r100anbHBIX TPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, JHEPTETHUECKOM,
MUIIEBON U IKOJIIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET pealM3allii BO3MOXKHOCTEH Ui camMopa3BUTUS U (POPMHPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001mel n QyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJIaJ] B (GOPMUPOBAHKE MBIIIICHUSI K TBOPYECKUX CIIOCOOHOCTEH 00yUaronuxcsi, HaBbIKOB
UX CaMOCTOSITEIIbHOW y4eOHOH MesITeTbHOCTH, YKCIIGPUMEHTAIBHBIX M HCCIIEA0BATEILCKUX YMEHUH,
HEOOXO/AMMBIX KakK B MIOBCEIHEBHOMN >KU3HHU, TaK U B MPO(ECCUOHANBHOMN NeITeIbHOCTH;

3HAKOMHUT CO CHELM(PHUKON HAyYHOIO MBIIIJICHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO B3IJIsfJa Ha
€IMHCTBO MPUPOJIBI M YENIOBEKa, SBISAETCS OTBETCTBEHHBIM 3TanoM B (JOPMUPOBAHUU €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4arOUINXCs;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM 3HAHUAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa30BaHUe 00ydaroImUXCsl.

JlaHHbIe HanpaBiIeHUs B 00y4yeHUH XUMUHU 00eCTIeUMBaIOTCS CrIeUpUKON copepikaHus yueOHOro
IpeMeTa, KOTOPbIH SBJISETCS NMeJarornuecky aJanTUpPOBaHHBIM OTpaKeHHEM 0a30BOM HAyKU XUMHH
Ha ONPEIETIEHHOM dTare €€ pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHMUsS OPHUEHTUPOBAH HA OCBOCHHE
00y4aroIMMHUCS CHCTEMBl MEPBOHAYAIBHBIX MOHATHH XUMHHM, OCHOB HEOPraHMYECKOW XUMHHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CtpykTypa colepKaHus IporpaMMbl 110 XUMHH c(OPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/a K
e€ n3yueHnro. CoaepkaHue CKIIAAbIBACTCS U3 CUCTEMBI IIOHATHI O XUMUYECKOM JJIEMEHTE U BELIECTBE
U CUCTEMBI MOHATHH O XMMUYecKoi peakuuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO
MIPUHIHUITY ITOCIEA0BATEIBHOIO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMMUH;

— YYEHHs O CTPOEHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBIEHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpaXx.

Teopernueckue 3HAaHUSA paCCMaTPUBAIOTCS HA OCHOBE SMIIMPUUYECKH ITOJTYYEHHBIX U OCMBICIICHHBIX
(akTOB, pa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOIO YPOBHS K JPYroMmy, BBINONHSS (YHKIHMU



OO0BSICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOKHOCTEH MPAKTUIECKOTO PUMEHEHUS 1
MOJIyYEHUS] U3y4aeMbIX BEILIECTB.

OcBoeHHE MTPOrPaMMBI 10 XUMHUU CIIOCOOCTBYET (JOPMHUPOBAHUIO MIPEIICTABICHHUS O XUMUICCKOM
COCTABJISIFOLIEH HAyYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPObI, HEHHOCTHOIO OTHOIIEHUS
K HAy4YHOMY 3HAaHHMIO U METOJaM IMO3HAaHUS B HayKe. M3yueHne XuMuu nNpoucXoauT ¢ MPUBICUCHUEM
3HAHUH W3 paHee U3YYCHHBIX YUeOHBIX peaMeToB: «OKpyKammi Mup», «buonorus. 5—7 kiacce»
u «Pusuka. 7 Kiaccy.

[Ipu n3yueHnn XUMMHUH IPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOM HAYKH KaK 00J1acTH
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOW JEATEIHbHOCTH 4YEJIOBEKa M Kak OJHOro U3
KOMITOHEHTOB MHPOBOW KYJBTYpHI. 3aaua y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX MOJIOKECHUH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, i3blka HayKH, B MIPUOOIICHUN K HayYHBIM
METO/aM MO3HAHUS IIPU U3YyUYEHUHU BEIIECTB U XMMHUYECKUX pEaKilnii, B POPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX ~YMEHUH W HUX TOPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4yeOHO-
HCCIICIOBATEIILCKON JISATSIIBHOCTH, OCBOSHUM TPAaBHMJI 0€30MacHOro OOpamieHHs C BEIIECTBAMHU B
[MOBCETHEBHOM KU3HU.

[Tpu u3yueHnn XMMHUH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs BaXXHOE 3HAUCHUE TIPHOOpEITH
TaKue 1eNH, Kak:

— (opMHpPOBAHHWE WHTCIUICKTYAIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYTHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHATHIO PEIICHUN, CIIOCOOHOM aganTUpoBaThCs K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJIGHHOCTh OOy4YeHUS Ha CHUCTEMaTHYecKoe MpHOOIIeHHEe O0O0yYaromuxcs K
CaMOCTOSITEIILHOW TO3HABATEIBLHOU JIEATEIBPHOCTH, HAYYHBIM METOJaM TO3HAHHS, (POPMHUPYIOIIHM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecriedeHWE YCJIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETCHHUIO OOYYaAIONIMMHUCS  OIbITa
pa3HOOOpa3HOW JNeATEeNbHOCTH, MO3HAHUS W CaMOMO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JITMYHBIX BUIOB JIEITEIbHOCTH;

— ¢opmupoBanue oO1Ie GyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE
YyMEHUU OOBSCHATH M OIICHWUBATH SIBJICHUS OKPYKAIOUIErO0 MHpA, HCIOJb3ysd 3HAHUS U OIBIT,
MOJIyYEHHBIE TIPH U3YYCHUH XUMHH, TPUMEHSTh UX NP PEIICHUN TPOoOJIeM B OBCETHEBHOM KU3HU U
TPYZOBOH AESATEIBHOCTH;

— (opmupoBaHue y oOy4arommxcs TYMAaHHUCTHUYECKUX OTHOIICHUN, TMOHUMAHMS I[EHHOCTH
XUMUYECKUX 3HAHUHU JIJIs BEIPAOOTKU IKOJIOTHYECKH 11eJIECO00Pa3HOTO0 MOBEJACHUS B OBITY U TPYI0BOM
JESATEIBbHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO Ha
OCHOBE yCBOEHHS OOIIEUeIOBeUeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MpOoduiIs u
HaIpaBJIEHHOCTH JAJIbHEUIIIET0 00yUYeHUs.

OOmree uyuCIO YacoB, OTBEACHHBIX JUIS HW3YYEHHUS XHMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNi0), B 9 kiracce — 68 yacos
(2 gaca B HezeMIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHUM B JKU3HU YelOBeKa. XMMUSA B CHUCTEME HayK. Tena M BewecTsa.
®uznueckue CBOKMCTBA BEIIECTB. ArperarHoe coctossHue BemecTB. [loHATHe 0 MeTogax Mo3HaHUS B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJEKYIbl. XUMHYECKUE 3JIEMEHTbl. CHMBOJIBI XUMHYECKUX 3Je€MEHTOB. IIpocTeie n
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENIbHAs aTOMHAst Macca. OTHOCUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemiectBa. Mousib. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacy€Tel mo hopMysiaMm XMMHUYECKUX COCTUHEHHH.

du3nyecKkue U XMMUYECKHE SIBIICHUS. XUMUYECKasl peakuus U e€ NMpU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XHUMUYeCcKue ypaBHeHHs. Kimaccudukamus XMMUYecKuUX peakiuil (coeauHeHus,
pasnoKeHus, 3aMeleHus, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XUMUYECKOH OCYI0M, MpaBHJIaMH PaOOTHI B TAOOPAaTOPHH U TpHEMaMH 00paIeHHS
c nabopaTopHbIM O00OOpyAOBaHHWEM, H3YYEHHE M ONHCAaHWE (PUIUYECKHX CBOWCTB 0OOpPa3IOB
HEOPTraHMYECKUX BEUIeCTB, HaOmoneHue pu3mueckux (TUIaBICHUE BOCKA, TassHUE JIbA, PACTHPAaHUE
caxapa B CTYIIKe, KUIIEHUE M KOHJCHCALUsS BOJbI) U XUMHUYECKHX (TOpEHUE CBEYH, MMPOKAIMBAHUE
MEIHOW TPOBOJIOKH, B3aMMOJEWCTBHE Me€Ja C KHUCIOTOM) SIBJICHHM, HAONIOACHHE M ONMCAHUE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakluil (pa3oKeHue caxapa, B3aUMOJICHCTBUE CEpPHOM
KHCJIOTHI € XJIOpUAOM Oapusi, paznoxkenue ruapokcuaa meau (II) npu HarpeBanum, B3auMozeiicTeue
xene3a ¢ pactBopoM coiu Meau (1), u3ydeHne cnoco6oB pa3eneHus cMeceil: ¢ MOMOIIbI0 MarHUTa,
¢buabTpOBaHUE, BBIApUBAHUE, AUCTUIUIALNSA, XpoMaTorpadus, MpOBEACHUE OYHCTKU IOBAapPEHHOM
COJM, HAONIOJIEHHWE U ONHMCAaHUE pPe3ylIbTaTOB MPOBEACHUS ONbITA, WIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUs MAcCChl, CO3/IaHUE MOJIeTeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — aneMeHT u npoctoe BemecTBo. Haxoxaenue
KHUCIOpOAa B Npupoae, (HU3MUEecCKue M XHUMHUYECKHe CBOWCTBa (peakuuu ropeHus). OKCHUbI.
[Ipumenenue kucmopoga. CriocoObl MOMydEeHUs] KUCIOPOJa B JaOOpaTOpUM M MPOMBIIIICHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — ajyioTpornHas MoAU(UKaILUS KUCIOpOa.

TemnoBoit  »¢¢dekr XUMHUYECKOM  peakiuu, TEPMOXMMHUYECKHUE YpaBHEHMs, 0JK30- H
9HAOTEPMHUUYECKNE peaKInU. TOIINBO: Yyroyb U METaH. 3arpsi3HEHUE BO3/1yXa, YyCUJIEHUE TAPHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemecTBo. HaxoxkaeHue BojopoAa B Hpupoze, Gpu3nuecKkue u
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucnotsl u conu.

Monsipablii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckne cBocTBa BoAbl. Bona kak pactBoputenb. PactBopbl. HackllieHHbIE 1 HEHACKHIIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BeleCcTB B Boje. MaccoBasi A0js BEIIECTBA B pacTBOpe. XHMMHUYECKUE
cBorcTBa BoAbl. OCHOBaHUsA. PosIb pacTBOPOB B IPHUPOJE U B )KU3HU 4eaoBeka. KpyroBopor Bojasl B
npupojie. 3arpsi3HeHHe NMPUPOIHBIX BoJ. OXpaHa U OUMCTKA TPUPOAHBIX BOJI.

Knaccudukanmss  Heopranmyeckux  coeaumHeHud. Oxcuapl.  Kimaccudukanmss  OKCHIOB:
cosieoOpa3zymone (OCHOBHBIE, KUCIOTHbIe, am(poTepHble) U HecosneoOpasyrone. HomeHnknaTypa
okcu0B. du3nyeckne 1 XUMUYECKHE CBOMCTBA OKCUIOB. [lonyyenne okcuaos.



OcnoBanust. Knaccudukanus ocHOBaHMIA: MIENTOYN U HEpACTBOpUMBIE OCHOBaHMs. HomeHkaTypa
ocHOBaHUH. OU3nyecKue 1 XMMUYECKHE CBOMCTBA OCHOBaHUM. [lorydenre oCHOBaHMIA.

Kucnorsl. Knaccuduxanus kucinor. Homenknarypa kuciaot. Pu3ndeckrue 1 XUMHYECKHE CBOMCTBA
kucnotT. Pan akruBHoctu MetasuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue csoictsa coseil. [lonydenue coneil.

['eneTnueckas cBsSI3b MEXKYy KJIaCCAMH HEOPIraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNiCeHuEe COAEpkKaHMUs KHCIOpoAa B BO3AyXe, MOJyuyeHue, coOupaHue,
pacrno3HaBaHME€ W M3yYEHUE CBOMCTB KHUCIOpOZJa, HAOJIOJEHUE B3aUMOJICHCTBUS BEILECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHMS W TpEKpallleHus TOopeHus (moxapa), O3HAKOMIICHHE C
o0pa3laMu OKCHJOB M ONMHMCAaHUE UX CBOMCTB, MOJNyYCHHE, COOMpaHHE, PACIIO3HABAHUE M M3YUYCHUE
CBOKMCTB BojJiopoaa (TopeHue), B3aumojehcTBue Bomopona ¢ okcuaomM Meau (II) (Bo3moskHO
WCIIOIb30BaHUE BHUACOMATEpPUAIOB), HaOMoIeHHEe OO0pa3loB BEIIECTB KOJIUYECTBOM | MOJb,
HCCIIeIOBaHHEe OCOOEHHOCTEN PACTBOPEHHMSI BEIIECTB C PA3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE
pacTBOpPOB C OMNPEAETEHHON MAacCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA, B3aWUMOJICHCTBUE BOJBI C
MeTaiaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIICIOBAHHE
00pa3IOB HEOPraHMYECKHX BEIISCTB PAa3IMYHBIX KIACCOB, HAOIOJCHUE W3MEHCHUS OKpPACKH
WHIUKATOPOB B pacTBOpax KHCIOT W IIeNouel, u3ydeHwe B3ammojeictBusi okcuaa meau (II) c
pacTBOPOM CEpPHOM KHCIIOTHI, KHCIOT C MeETa/llaMH, pPEaKlUuid HeUTpalu3aluu, IOJydYeHue
HEpPaCTBOPUMBIX OCHOBAHMM, BBHITECHEHHWE OJIHOTO METaJljla JPYTUM M3 PacTBOpPA COJIM, PELICHUE
AKCIEPUMEHTAJIbHBIX 33724 110 TeMe «BaxkHeuIme Kjaacchl HEOPraHUUECKUX COSIMHEHUI.

IMepuonuyeckuii 3axkon u Ilepumoamyeckasi cucrema xumMudyeckux 3jementos /[, H.
MenpeneeBa. Ctpoenne aroMoB. XMUMHYeCKas CBs3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBple TOMBITKH KIACCU(PUKANNNA XHUMHUYCCKHUX 3JIeMEHTOB. [IOHATHE O TpyImmmax CXOMHBIX
AJIEMEHTOB (IETOYHbIE U IIENIOYHO3EMEIbHbIE METAJIbl, TAJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ileprnonnueckas cucrema xumuuyeckux nemeHToB /. WM. Menneneesa.
Kopotkonepuoanas u nnmuaHonepuoaHas Gpopmsel [leproandeckoilt CUCTEMBI XUMHUECKUX 2JIEMEHTOB
J. U. Menneneesa. Ilepuonsl u rpynnsl. PUZHYECKUH CMBICH IOPAIKOBOIO HOMEpPA, HOMEPOB
MEPUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sigep. M3otombl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
00010uek aToMOB TepBbIX 20 XumMu4eckux ieMeHToB [lepuoandeckoii cuctemsr J{. . Menneneena.
XapakTepucTuKa XMMUYECKOTO 3JIEMEHTa MO ero mnojoxkeHutro B Ilepumonnueckoi cucreme 1. U.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX HJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanyeckoil CUCTEMBl XMUMHUYECKHX SJIEMEHTOB [
pa3BUTHS HayKu U npakTuku. [. . MennaeneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (moJispHas U HEMOJSIPHAs) CBA3b. DIIEKTPOOTPULIATENLHOCTh
XUMHUYECKUX AJIeMEHTOB. VlOHHas CBSI3b.

Crenenb okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl OKucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB BEUIECTB METAJUIOB U HEMETAJIOB, B3aMMOJECHCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMM KHUCIOT M IIEJI0YeH, TPOBEICHUE ONBITOB, MILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIMi (TOpEHUE, PEAKIIUU PA3IIOKECHHS, COSTUHEHNUS).

Mesicnpeomemmuoie céasu



Peanuzanus MeXnpeaIMETHBIX CBSA3EH MpU M3YyYEHUM XMMHHU B 8 Kilacce OCYIECTBIISIETCS 4epes
UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IIOHATHHM, TaKk W MOHATUH, SBISIOIIUXCS
CUCTEMHBIMH JIJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'0O LIMKJIA.

OO111e ecTeCTBEHHO-HayYHbIE OHATHUS: HAYYHbIH (aKT, THIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKanus, NepruoANIHOCTb, HAOIIOICHHE, SKCTIEPUMEHT, MOJCIIMPOBAaHHE, H3MEPEHHE, MOJETIb,
SIBJICHHE.

®dusuka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJINJ, U30TOIbI, PaJMOAKTUBHOCTD,
MOJIEKYJIa, IEKTPUUECKUI 3apsi, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHME BEILECTBa, Ias,
¢u3nvecKre BEIMYUHBI, €IMHUIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE31b1, COoNHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpasbl, TOPHbIE MOPOABI, MOJIE3HBIE HCKOIAEMBIE,
TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux aiemeHTtos [[. M. Menneneesa.
Crtpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, KaJWs, KaJbLUid U HMX COECIUHEHUH B COOTBETCTBUU C IIOJIOXKEHHEM DJJIEMEHTOB B
[lepuonnueckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKOM CBA3U. THIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU U BUIA XUMUYECKOM CBSI3H.

Knaccudukanys u HOMEHKJIaTypa HEOPraHMYECKMX BEHIECTB. XMMUYECKUE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K Pa3IUYHbIM KjaccaM HEOPraHMYeCKUX COEAMHEHUH, TIeHeThyeckas CBS3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XUMHUECKHMX peakUMi MO pa3iuyHbIM IMpU3HaKaM (IO YHMCIYy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTEIICHEH OKHCIICHHS
XUMHUYECKHUX 3JIEMEHTOB, [0 0OPaTHMOCTH, 110 YYAaCTHIO KaTalu3aTopa). DK30- U SHAOTEPMHUECKHUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

ITonsaTtue o ckopocT xumMuyeckot peakuuu. [Tousatie 06 06paTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. [IoHsATHE O TOMOTEHHBIX M reTeporeHHbIXx peakiusx. Ilonsrtue o xaranuze. [lonsTHe o
XMMHUYECKOM paBHOBeCHU. DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKON PEaKLUU U MOJI0KEHUE
XUMHYECKOTO PABHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUHM,  JJEKTPOHHBIM  OajaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHONW peakiuu. CocTaBieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAaHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopust IEKTPONIUTUYECKON TUCCOLMALUU. DIEKTPOIUTH U HEIIEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M JAMCCOLMAIMM BELIECTB C pPa3jIMYHBIMM BHJAMH XUMHUYECKOW cBs3H. CTeneHb
nucconuanui. CHUIIbHbIE U c1a0ble 31EKTPOIUTHI.

Peakiium noHHOro oOMeHa. YCIOBHMsS MNPOTEKAaHUs peakluil HOHHOro oOMeHa, IOJHbIE U
COKpallléHHbIE HOHHBIE ypaBHEHMs peakuuii. CBONCTBA KHCJIOT, OCHOBAaHMW M COJEH B CBETE
MPEJCTaBICHUN 00 IEKTPOIUTHYECKON qucconnanui. KadecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE 0
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJENIIMH KPUCTAJUTMUECKUX PEIIETOK HEOPraHMUYECKUX BEIIECTB — METAJUIOB U
HeMeTaJIoB (rpaduTa u anmasa), CII0KHBIX BEILECTB (XJIOpUIa HATPHS ), UCCIIeIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM peaklUuuh OT BO3AEHUCTBUS pa3iIMYHBIX (HAKTOPOB, HCCIEJOBaHHE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IIpolLiecca IUCCOLMALNU KHUCIIOT, ILIENOYEH U Ccojel
(BO3MOYKHO HCIIOJIb30BaHUE BUAEO MAaTEPUAJIOB), IPOBEICHUE OIMBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MpOTEeKaHMs peakiii HOHHOro oOMeHa (oOpa3oBaHuE OcajiKa, BbIACICHHUE ra3a, 00pa3oBaHHE BOIbI),



OIBITOB, WJUTIOCTPUPYIOIIUX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBFHBIX peakuuil (ropeHue,
peaKklMM Ppa3JIOKEHUs, COCJUHEHHUs), PACIHO3HABAHUE HEOPraHMYECKUX BEIECTB C IOMOIIbBIO
KayeCTBEHHBIX PEaKIIMii Ha MOHBI, peIICHHE YKCIIEPUMEHTAIBHBIX 3a1a4.

Hemeranibl U X coeJMHEHUS

OOmast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH
okucineHus. CTpoeHne M (U3MYECKHE CBOMCTBA NPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBa Ha IpuMepe XJopa (B3aUMOJEHCTBUE C MeETaUIaMM, HEMETAJUIAMM, ILEJI0YaMHu).
Xnoposogopos. CosnsiHast KHCIIOTa, XUMUYECKHE CBOWCTBA, IOJIy4eHHe, TpuMeHeHue. JlelicTBue XIopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaxkHelme XJ10pyu/ipl 1 UX HaX0XAEHUE B IPUPOJIE.

OOwiast xapakrepucTuka 351eMeHTOB VIA-rpymnnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE
crereHu okucieHus. CtpoeHne u (U3NYECKUE CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA M CEPHI.
AnnorponHsle MOIUGHUKALMKM KHUCIOpoJa U cepbl. XuMUUeckue cBoiictBa cepbl. CepoBoAopof,
cTpoeHue, (PU3NYECKUe W XUMHUECKHE CBOWMCTBA. OKCHABI Cephl KaK INPEICTABUTEIN KHCIOTHBIX
okcujoB. CepHas KHcCI0Ta, (pu3nueckue U XMMUYECKHe CBOMcTBa (00IMe KaK MpeCcTaBUTeNs Kiiacca
KHCJIOT U crieruduueckie). XUMHUUECKUE PEaKINH, JeKallie B OCHOBE MPOMBINUIEHHOTO CIIOco0a
NOJTy4eHUsl cepHOM KucioThl. [Ipumenenne cepHoil kucinotsl. Cosn CepHOM KUCIOTHI, KaUeCTBEHHAS
peaknus Ha cynb(ar-uoH. HaxoxneHue cepsl 1 e€ CoeIMHEHH B TpUpoJie. XUMUYECKOE 3arps3HeHNE
OKpY>KaroIlel cpesibl COETUHEHUMH cepbl (KUCIOTHBIE JOXKIHU, 3arpsi3HEHHE BO3/lyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHHS.

OOwiast xapakTepuCcTUKa 3J1eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTE€pHbIE
CTETIEHU OKHCICHHSA. A30T, paclpoCTpaHEHHE B MPHUPOJE, (U3NUECKHE U XMMUYECKHE CBOICTBA.
KpyroBopot a3zora B mpupojae. AMMHUAK, €ro (pu3M4eckue U XMMUYECKUE CBOMCTBA, MOIY4YEHUE U
npumeHerne. Comu aMMOHHMS, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA, mpuMeHeHne. KauecTBenHas
peakiysi Ha HOHbI aMMOHMsL. A30THasl KUCIIOTa, €€ MoylyuyeHue, (pu3nyeckue 1 XuMHUUECKUe CBOMCTBA
(obmuMe Kak mpeacTaBUTENs Kilacca KUCIOT U crenupuyeckue). Vcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KayeCTBE MUHEPAIbHBIX y10OpeHui. XUMHUYECKOe 3arps3HEHUE OKPY)KaIoLleH cpelibl
COEMHEHUSAMH a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aJI0TponHble MoaupuKkauu pocdopa, puzndeckre n xumuueckue cBoiicrsa. Oxeup gocdopa (V) u
dhochopnas kucnora, GU3NIECKHE U XUMHUECKUE CBOMCTBA, oayueHue. Mcnonr3zoBanue pocdaros B
KayecTBE MUHEPAJIbHBIX Y10OpEHUH.

O6m1as xapakrepuctrka 1emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
CTETIEHU OKHUCJICHUS. YTIepoja, aUIOTPOMHble MOAU(DUKALMHU, PpaclpoCTpaHEHHE B MPUPOE,
¢usnueckue W XUMHUYecKue cBoiicTBa. Ancopbuus. Kpyroopor yriepona B mpupozae. OKcHIibl
yriepoja, X pu3nveckue U XUMUYECKHe CBOMCTBA, IEHCTBHE Ha KUBbIE OPraHU3MBbI, IOJyYeHHUE U
MpUMEHEHHE. DKOJIOTHYEeCKHe TMpoOJieMbl, CBsa3aHHbIE C oOkcuaom yriepoxa (IV), rumotesa
r7100aNbHOTO MOTEIUVICHUsT KJIMMaTa, MAapHUKOBBIK 3>(P¢eKkT. YronbHas KUCIOTa W €€ CONH, HuX
¢usnveckne M XUMHUYECKHE CBOWCTBA, IOJNy4YeHHWE W TpuMeHeHne. KauecTBeHHas peakiusi Ha
kapOoHaT-uoHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAMILIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35HCTBE.

IlepBoHauabHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COCTUHEHMSAX yrieponaa (MeraH,
9TaH, OTWJIEH, aleTWIEH, 3TaHOJ, TJIMIEepPUH, YKCycHas Kuciora). [IpupoaHble HCTOUHUKH
YTJI€BOOPOI0OB (Yroyb, MPUPOIHBIN ra3, HE(PTh), MPOIYKTHI UX nepepaboTku (OEH3UH), UX pOJb B
ObITY U poMbllIIeHHOCTH. [ToHSATHE 0 OMOIOrHYeCKU BayKHBIX BELIECTBAX: JKUpaxX, Oesikax, yrieBojax
— W UX pOJM B XM3HHM YelOBeKa. MarepuaibHOE €IMHCTBO OPraHMYECKHMX W HEOPraHHYeCKUX
COECIMHEHU.

Kpemuuii, ero ¢usndyeckue U XUMHUYECKHE CBOICTBa, mosiyueHHe W npumeHeHue. CoeanHeHHs
KpeMHusi B npupoje. Ob6mue npencraBieHuss o6 okcunae kpemuus (IV) u xpemHHeBOW Kuciore.
CunMkarel, X UCIOJIb30BAHUE B OBITY, B IPOMBIIIUIEHHOCTH. BaxkHel1e crpouTenbHble MaTepHalbl:



KepaMHKa, CTEeKJIO, IIeMEHT, OeToH, xene300eToH. IIpobieMbl 0€30macHOr0 HCIOJIB30BAHHA
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHOW KHUCIIOTBI, IPOBEICHHE
KayeCTBEHHBIX PEAKIMH Ha XJOPHI-MOHBI M HAOJIOJCHWE TMPH3HAKOB HMX NPOTEKAHUS, OIIBITHI,
oTpaxarwlue (U3MYecKue UM XHMHUYECKHE CBOMCTBA TaJIOTEHOB U HMX COEIUWHEHUN (BO3MOXKHO
WCIOJIb30BAaHNE BHJCOMATEPHANIOB), O3HAKOMJICHHE C o0OpasmamMu XJIOPHAOB (TaJOreHUI0B),
O3HaKOMJIeHHEe ¢ oOpa3uamMu cepbl U €€ COeOUHEHUSMU (BO3MOXKHO  HCIOJb30BaHHE
BUJICOMATEPHATIOB),  HAOIMIOACHWE  TMpolecca  OOyrfMuBaHHMS — caxapa  [OjA  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, M3YYCHHE XHMHYECKHUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TPOBEACHUE KAYeCTBCHHOM pEaKkUWu Ha Cyiab(paT-uoH M HaONIOJIEHHE TNpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (U3MYECKUMHU CBOMCTBAMHU a3oTa, ¢ocdopa U UX COCTUHEHHIA
(BO3MOXXHO HCIOJB30BaHWE BHJIEOMATEPUAIOB), 00Opa3maMu a30THBIX B (HOCPOPHBIX yIOOpeHUid,
MoJIy4yeHue, coonpaHue, paco3HaBaHUE U U3y4YeHUE CBOWCTB aMMHaKa, MPOBEICHNE KaYeCTBEHHBIX
peaknuii Ha MOH aMMOHHUSI U QochaT-uOH U M3yUCHHE NMPU3HAKOB UX MPOTEKAHHUS, B3aUMOICHCTBHUE
KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO MCIIOJNIb30BAHHE BHAEOMATEPUATIOB),
U3Y4YEHHE MOJENIell KpUCTAUIMYECKUX PpeHI€TOK anMmasa, rpadura, QymiepeHa, 03HaKOMIJIEHHE C
MpoLecCOM  aJCOpPOLMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIEM U YCTPOHCTBOM
MPOTHBOTa3a, TOJXy4YeHHE, COOMpaHHe, pACIO3HaBaHUE W H3YYCHHE CBOMCTB YIJIEKHCIIOTO Trasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKiuil Ha KapOOHAT M CHIIMKAT-UOHBl U H3yYEHUE MPU3HAKOB HX
MIPOTEKAaHUs, O3HAKOMJIEHHME C HOPOAYKIMEH CHJIMKATHONH  IPOMBILUIEHHOCTH, pELICHHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHele HeMeTaJubl U UX COSAUHEHUS».

Metaibl M UX COeIMHEHUS

OO0mmas xapakTepucTUKa XUMUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAHMU UX IOJIOKECHHS B
[Tepuoanueckoii cucreme xumuueckux snemeHTo J. . MenzaeneeBa u crpoenust atomoB. CTpoeHue
MeTaJuI0B. MeTalmnyeckas CBA3b U METAINTNYECKAsi KpUCTAJUIMYECKas peIETKA. DIEKTPOXUMUYECKHMA
psaa HampspkeHUM MeTanoB. Pu3MyecKkWe M XMMHUYECKHE CBOMCTBAa MeTayuioB. OOmume crnocoObl
nojryyeHus MetaioB. [ToHATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnnassl (CTalb, 4YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenouynsle MeTauibl: nosiokeHue B Ilepuoamdeckoi cucreMe XxuMudeckux snemeHToB J[. U
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXxoXxAeHUE B npupoje. dusndeckre u XMMUUYECKHUE CBOMCTBA
(Ha mpuMepe Hatpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpus U Kanud. [IpuMeHeHue menodHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenouyHO3eMenbHBIE METAUIBl MarHuil M KaiblMil: mojoxkeHue B [lepuoaudeckoil cucreme
xumuueckux snemeHToB . WM. MeHnaeneeBa, CTpoeHHME WX AaTOMOB, HaxOXAEHUE B MPHUPO/IE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA MarHusl M Kanbliusd. BakHelme coenHeHus KaabIus (OKCUJI,
TUIPOKCHL, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuil: nonoxenue B [leproanueckoit cucreMe xumMmuueckux 3neMeHToB [[. . Menneneena,
CTpOEHHE aToMa, HaxoKJeHue B mpupojae. Pusznyeckue U XMUMHUYECKHE CBOWCTBA aTIOMUHUS.
AmM@oTepHbIe CBOICTBA OKCHJIA ¥ TUPOKCUIA ATFOMUHUS.

Kenezo: nmonoxenue B Ilepuoanueckoit cucreme xumuueckux snemeHToB [[. M. Menneneena,
CTPOEHHME aToOMa, HaXxOKJAeHHe B npupoje. dusnueckue n XMMHUYECKHE CBOMCTBA kene3a. OKcupl,
ruapokcuabl U comu xenesa (1) u xxenesa (II), ux coctas, cBOMCTBA U TTOTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMM METaJJIOB M CIIaBOB, UX (U3UYECKUMHU CBOMCTBAMHU, U3YyUEHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIB30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBHUS OKCH/IA KaJIbLIUs U HATPUS C BOAOH (BO3MOKHO HCIIOIb30BaHHE BHIEOMATEPUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOABI, IpOLlEcCa TOPEHUs JKElIe3a B KHUCIOPOAE (BO3MOYKHO



HCIOJIb30BAaHNUE BUJIEOMATEPHUATIOB), NPU3HAKOB IPOTEKAHUS KAaYECTBEHHBIX pEaKLUUN Ha HOHBI:
MarHus, KaJbIus, aTlFOMUHUS, ITuHKa, Xkese3a (I11) u xenesza (I11), mexu (II), Habmronenue u onucanue
IIPOLIECCOB OKPAILMBAHUS IJJAMEHM MOHAMU HATPHS, KaJus U KaJlbliUg (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIEI0BaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS M TUAPOKCHIA
LIMHKA, PELIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelIne MeTasulbl U UX COSIUHEHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemecTBa u MaTepuaisl B IOBCEHEBHON JKU3HU 4YesloBeKa. be3omnacHoe UCoab30BaHuE BELIECTB
U XUMHUYECKUX peakuuid B ObITy. [lepBasi momMols mpu XUMHUYECKUX 05KOTaxX M OTPaBIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYXKarolled cpeabl (mpefenbHas JOIyCTHMas KOHLIEHTpaLus
BemecTs, ganee — [1/1K). Ponbs xuMun B perieHur 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanust MexXnpeaMeTHBIX CBSA3€H MpU M3YyYEHHH XUMHUU B 9 Kilacce OCYIIECTBISIETCS depes
WCIOJIb30BaHNE Kak OONIMX eCTCCTBCHHO-HAYYHBIX TIIOHSATHH, TaK W TIOHATHH, SIBJISFOIIAXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAYYHBIH (paKT, TUIIOoTE3a, 3aKOH, TEOPUS, aHATIU3, CUHTE3,
KiaccuuKalus, IepuoAnYHOCTh, HAOMIOACHNE, SKCIIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHUE, MOJIETb,
SIBJICHHE, TTAPHUKOBBIH A (EKT, TEXHOIOTHUS, MaTEPUAIIBI.

®duszuka: MaTepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKIIUA, U30TOIMbI, PaINOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUI 3aps], NPOBOAHHUKH, IOJIYIPOBOJHUKH, JAUIIEKTPUKH, (POTOIIEMEHT,
BELIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHME BEIIeCTBA, Ta3, pPacTBOP, pPacCTBOPUMOCTH,
KpUCTaJUINYeCKasi pemeéTKka, CIUIaBbl, (pU3MUECKUEe BETUYMHBI, €AWHUIBI U3MEPEHUS,, KOCMUYECKOEe
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COHIIE.

buomorusi:  gorocuHTe3, OpIxaHue, Ouocdepa, HSKOCHCTEMa, MHHEpaAIbHBIE YIOOpEHMUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpagus: atmocdepa, ruapochepa, MUHEpasbl, TOPHbIE MOPOJIbI, IMOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA IIPOI'PAMMBI IIO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yabTaThl OCBOGHUS MPOTPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMsI JOCTUTAIOTCS B
xoie 00y4yeHMs] XMMUU B €IMHCTBE Y4eOHON M BOCIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C
TPaJIULUOHHBIMU DPOCCUICKUMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
IPUHATBIMU B OOLIECTBE MpaBWJIaMM M HOPMaMHU [IOBEAEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATN3AIMH 00yYaIOIIUXCS.

JINYHOCTHBIE pEe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYarOIIMXCA PYKOBOICTBOBATbCS CUCTEMOM
IIO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMM M pacIIMpPEHHUE OIbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM
4HCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY M HAy4yHOMY
HACJIEUI0, [OHUMAaHHUS 3HAu€HUS XUMUYECKOW HAyKM B JKH3HM COBPEMEHHOro OOIIEeCTBa,
CIOCOOHOCTH BJIQZIETh JOCTOBEPHON HH(OpMaLueil O NepeAoBbIX AOCTHKEHHMSX U OTKPBITUAX
MHPOBOM M OT€YECTBEHHOIN XMMUH, 3aUHTEPECOBAHHOCTU B HAYUHBIX 3HAHHUSIX 00 yCTPOMCTBE MUpa U
00111eCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHNS O COLIMATIBHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, Y4YEOHO-UCCIEI0BATEIbCKOM,
TBOPYECKOH U JPYTUX BUJIAX EATEIHOCTH, TOTOBHOCTH K pa3HO0Opa3HON COBMECTHON €SATEIbHOCTH
IIPY BBIIIOJHEHUN Y4EOHBIX, IMO3HABATEIbHBIX 3a/1a4, BHIOJHEHUU XUMHUYECKHX HKCIEPHUMEHTOB,
CO3JIaHMH Y4EOHBIX POEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHUIO M B3aMMOIIOMOIIH B IIPOLecce 3TOM
y4eOHOH AeATeNbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE MOBENEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MIO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUN OCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUS:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE U XMMHUYECKOM pEaKluu, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO DPA3BUTHSI HAayKH M COCTABJIIIOLIME OCHOBY JUIsI NTOHUMAaHUS CYHIHOCTH
Hay4YHON KapTHHBI MHUpA, MPEJCTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHUS MPUPOJBI,
B3aMMOCBS35IX YEJIOBEKA C MPUPOIHOM CPEIOi, O POJIU XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHbIE HA MOJTy4YE€HUE HOBBIX 3HaHUI 110 XMMUHU, HEOOXOMMBbIE
Uis 00bsCHEHUs HaOJII0OAAeMbIX IPOLECCOB U SBJICHWM, MO3HABaTENbHOM, MH(OPMALMOHHON U
YUTATENICKOM KYJIbTYphl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENILHONW Pa0bOThl ¢ Y4eOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOM, TOCTYITHBIMUA TEXHUYECKUMHU CPEICTBAMHU UH(OPMALIMOHHBIX TEXHOJIOTUIA;

UHTEpeC K OOYYeHHI0 M I03HaHMIO, JI0003HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOM M HCCIEIOBATEIHCKON JIEITEIHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/0pPOBbIO, YCTAHOBKM Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHHME MOCEACTBUIM M HENPUITHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOTOJI, HAPKOTHUKOB, KYpEHHs), HEOOXOIUMOCTH COONIOJEHHUS MpaBUI OE30MacHOCTH MpU
oOpallleHuu ¢ XUMUYECKMH BEIIeCTBAMU B OBITY U PEabHOM KU3HU;

5) TPyA0BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YeHHIO Mpodeccuil U TpyAa pa3IndHOTo poja, yBaKEHUE K TPYLY U
pe3yJibTaTaM TPYAOBOH IEATEIbHOCTH, B TOM UHCIIE HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HAaHUM 110
XUMHH, OCO3HAHHBIA BHIOOP MHIMBUIYaJbHOW TPAEKTOPUHU MPOAODKEHHS 00pa3oBaHUS C Y4ETOM
JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX HMHTEPECOB U IMOTPEOHOCTEH,
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YCIEUTHOW MPOPECCHOHANBHON JEATCIILHOCTH W PA3BUTHUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH
aZanTUPOBATHCS B IPO(heCcCHOHAILHOM Cpelie;

6) 7K0JI0rMYecKOro BOCIIMTAHMUSA:

9KOJIOTUYECKH II€IeCO00pa3HOe OTHOIICHNE K MPUPOJIEe KaK HCTOYHUKY JKM3HU Ha 3eMiie, OCHOBE
e€ CyIIeCcTBOBaHMS, TOHUMaHUE [IEHHOCTH 3JI0POBOTO U 0e30macHOro o0pasa >KM3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (HU3UYECKOMY M TICHUXHYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH
COOIOICHHST TIPaBWJI OE30MACHOTO TOBEJICHUSI MPU PadOTe C BEIISCTBAMH, & TAKXKE B CUTYaIUAX,
YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHWS, TMOJTydaeMble MPH H3YUYCHUW XUMHH, JUIsI PEUICHHS 3aad,
CBSI3aHHBIX C OKPY>KarOIEeH TPUPOHON CPEIOM, JIJIsl MOBBIICHUSI YPOBHS 9KOJIOTHUYECKON KYJIbTYpHI,
OCO3HaHUS TJI00ATBLHOTO XapakTepa AKOJOTUYECKUX MPOOJIEM M MyTed WX PEHICHHS MOCPEICTBOM
METOJIOB XMMHUH, IKOJIOTUUECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMmeTampeaMETHBIX PE3yJIbTATOB BBIICISAIOT 3HAYMMBIE TSI  (DOPMHPOBAHHS
MHPOBO33PEHHUs OOIlEHAyYHBbIE TMOHATUS (3aKOH, TEOpHs, MPHUHIMI, THNOTe3a, (akT, cucrema,
MPOIIECC, AKCIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHHMHM M3 ITHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAy4YHOW KapTUHE MUpa, M YHUBEpPCAIbHbIC Y4eOHBIC ACUCTBUS (ITO3HABATEJIbHBIC,
KOMMYHHKATHUBHBIC, PETYJISTUBHBIE), KOTOpble oOO0ecreunBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NEeITEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe N1eCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

YMEHUSI MCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBILUIEHUS MPU OCBOCHUM 3HAHUM: PACKpbIBATh
CMBICII XUMHYECKUX TTOHATUHN (BBIICIATh UX XapaKTepHbIC MIPU3HAKH, YCTAHABINBATH B3aMOCBSI3b C
JIPYTUMU TIOHSITHUSIMH), MCIIONB30BATh MOHATHS sl OOBSACHEHHUS OTIENbHBIX (DaKTOB M SIBIICHUM,
BBIOMPATh OCHOBAHMSI M KPUTEPUM IS KIAacCU(PHUKAMU XUMHUYECKUX BEIIECTB U XUMHUUYECKHX
peakiuii, yCTaHaBIWBaTh MPUYUHHO-CIEICTBEHHBIE CBS3M MEXIYy OOBEKTaMHU H3YyU€HHUs, CTPOUTH
JIOTUYECKHE PpaCCYXACHUS (MHAYKTUBHBIC, IEAyKTHUBHBIE, IO aHAJOTHUH), JEJIaTb BBIBOJALI WU
3aKIJIIOUCHUS

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHUSA TMOHATUS (MPEIMETHbIE W MeETanpeJIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIU, UCIHOIb3yeMble B XUMHH, MPeoOpa3OBhIBATh IIMPOKO
MPUMEHSAEMbIE B XUMHU MOJICNbHBIC TPEICTABICHUS — XUMHUYECKHU 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckas Gopmyia U ypaBHEHUE XUMHUECKON peaKIy — MPU PEelIeHUH yu4eOHO-TI03HABATEeNbHBIX
3a7a4, C Y4ETOM ATUX MOJEIbHBIX MPEIACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU H3y4aeMBIX 00BbEKTOB — XMMHUECKHUX BEIIECTB U XUMUYECKUX PEAKIINii, BBISBISTH 00IIIe
3aKOHOMEPHOCTH, MPUYUHHO-CIIECJICTBEHHBIE CBSI3M M IMPOTUBOPEUYUS B M3Y4YaE€MbIX Mpoleccax M
SIBJICHHSX.

Bba3oBble ucciaenoparelbcKue AeiCTBHS.

YMEHHE HCIOJIb30BATh IMOCTABJIEHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B
KaueCcTBE OCHOBBI I (DOPMHPOBAHMSI THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKAa3hIBAEMBIX
CYKJICHU;

npuoOpeTeHrne OmnbiTa MO IUIAHWPOBAHWIO, OPTraHMU3allMd W TPOBEACHUIO YYCHHYECKUX
HKCIIEPUMEHTOB, YMEHUE HaONIOAAaTh 32 XOJOM TMPOIECCca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0
pe3yibTaT, (GOpMyIHpPOBaTH OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO OIbITA,
HCCIIeTIOBaHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:
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yMEHHUE BBIOUPATh, aHATM3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BUIOB U POpM
MpEJCTaBICHMs], TMOJIy4yaeMyl0 M3 pa3HbIX MCTOYHHUKOB (HAay4HO-TIOMYJIspHAs JHTepaTypa
XUMHAYECKOTO COJEpXKaHMs, CIPAaBOYHBIE MOCOOMs, pecypchl VMHTepHeTa), KpUTHUECKH OLICHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE NPUMEHSTHh Pa3IHyHble METOABl W 3alpoChl MPH TMOUCKE M OTOOpe MHPOpPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX MJISi BBIIOJHEHUS Y4eOHBIX M IMO3HABATEIbHBIX 3a]ad
ONpeAeNEHHOr0 THUIA, NPUOOPETEHHE ONbiTa B OOJACTH WCIONB30BAHHS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHE KyJIbTYpPOH AaKTUBHOTO HCIIOIb30BAHUS Pa3IUUYHbIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BRIOUPATh ONTUMAIIBHYIO (hOpMY IpeICTaBICHIs HH(DOpMAITH
U WUIIOCTPUPOBATH pELIaeMble 3a/1adll HECIOXKHBIMU CXEMaMH, JuarpaMMmaMmu, ApyrumMu (popmamu
rpaduKu U UX KOMOUHAIUSMU;

yYMEHHE UCIOIb30BaTh U aHATU3UPOBATH B IIpOIecce YUEeOHOM U HCCieJ0BATENbCKOM AeITeTbHOCTH
MHGOPMALMIO O BIUSHHUU MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SICTBA M TPAHCIOPTAa HA COCTOSHHE
OKpY>Karolel IpUpPOIHOI Cpebl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

yMEHHUsI 337]aBaTh BOMPOCHI (B X0J1€ TUAJIOTa U (UJTH ) IUCKYCCUH) TI0 CYIIECTBY 00CYK/1aeMOil TeMBI,
(bopMyIHpOBATH CBOU MPEATIOKEHHSI OTHOCHTEIBHO BBITIOJTHEHUS MPEITIOKEHHOH 3a/1a4H;

YMEHHUSI TPEACTABIATh TMOJIYYEHHBIE PE3YNIbTaThl MMO3HABATEIHHOW IESATENBHOCTH B YCTHBIX H
MMCbMEHHBIX TEKCTaX; AeJaTh MPE3CHTALNIO PE3YIbTATOB BBIIIOJHEHUS XUMUYECKOIO SKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, JIabopaTOpHOW pabOThl MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHsSI y4eOHOrO0 COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOHM I103HABaTEIbHOW H
MCCIIEIOBATEILCKOW ACATEIBHOCTH NIPU PEUICHUH BO3HUKAIOIMMX MPo0IeM Ha OCHOBE y4éra OOMIMX
MHTEPECOB M COIJIACOBAaHUS MO3MIMKA (0OCYXIeHHUS, OOMEH MHEHHUSMH, «MO3TOBBIE IMITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JACUCTBUM, ONpEAEIEHUE KPUTEPUEB IO OLICHKE Ka4eCTBA BBIIIOJHEHHOU
paloThI U ApyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIBHO OIpPENENsATh LEIN JESATEIBHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESITENbHOCTh, BEIOMpaTh Hanboee
3¢ deKTUBHBIE CTTOCOOBI pelIeHUs] YIeOHBIX U MO3HABATENBHBIX 3334, CAMOCTOATENIBHO COCTABIIATh
UM KOPPEKTHPOBATH IMPEMIOKEHHBIM aJrOpUTM JEUCTBUM NPHU BBITOJHEHUM 33JaHUM C y4ETOM
MOJly4eHHUsT HOBBIX 3HaHUM 00 u3yyaeMbIX OOBEKTaX — BEIECTBaX M pPEAKLUAX, OICHUBAThH
COOTBETCTBHE IMOJIyYEHHOT'O pe3ysibTara 3asBJICHHON I€JIM, YMEHUE UCII0JIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, ITpe/ijIaraéMble B YCIIOBUU 3aaHU.

MNPEIMETHBIE PE3YJIbTATHBI

B cocraBe npeMeTHBIX pe3yNbTaTOB [0 OCBOSHHIO 0053aTE€IBHOIO COIEPIKAHM, YCTAHOBICHHOTO
naHHOM (emepanbHOl paboyelt MporpaMMoM, BBIIETSIOT: OCBOEHHBIE OOYYAIOINMMHUCS HAy4HbBIC
3HaHUS, YMEHUS M CIOCOObI NeHCTBUH, crienudHruecKue uid IpeIMeTHON 00aacTu «XuMUs», BUJIbI
NeSITeIbHOCTH IO MOJIyYE€HUIO0 HOBOT'O 3HAHUS, €T0 HHTEPIIPETANU, TPe0Opa30BaHUIO U IPUMEHEHUIO
B Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOyuenus B 8 Kjacce npeaMeTHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpaXaTh
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

®  pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT,
MIPOCTOE BEIECTBO, CJOKHOE BEIECTBO, CMECh (OJHOPOAHAs W HEOAHOPOJIHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAsl aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAas Macca,
MaccoBasl JI0JI1 XUMHUYECKOrO JJIEMEHTAa B COEOUHEHUH, MOJIAPHBIM OOBEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas peaklus,
KJaccCupUKalKsg peaklUid: peaklUH COECTUHEHUS, PEaKIMH pa3lIOoXKEeHHs, PEaKIHH 3aMelleHus,
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peaknuu OoOMEHa, 3K30- M SHIOTEPMUYECKHE PEAKIMHU, TEIUIOBOM A(PQEKT peakuuu, SApO aTroma,
AJNIEKTPOHHBIA CIIOM aToMa, aToMHasi OpOHMTallb, paguyc aToMa, XUMHYECKas CBs3b, MOJSpHas U
HEMoJIIpHAas KOBAJICHTHAs CBS3b, MOHHAs CBsI3b, MOH, KATHOH, aHHWOH, PacTBOpP, MaccoBas IOJs
BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIHs) B paCTBOPE;

° HIUTIOCTPUPOBATH B3aMMOCBA3bL OCHOBHBIX XHMMHWUYCCKHX HOHATUH U IMPUMCHATDb 3TH IMOHATHUA
IIpr OIIMCaHWU BCIICCTB U UX HpeBpaHIGHHﬁ;

®  KCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJHUKY JJISi COCTaBJIeHUs (OpPMYJ BEHIECTB M ypaBHEHUU
XUMHYECKHUX PEaKIIHii;

° OnpeaACIAATL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUHCHHUAX, CTCIICHb OKHUCJIICHUA
JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, MPHUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
coequHEeHUI mo ¢opMynaM, BUJ XUMHUYECKOW CBS3M (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKUX
COCIMHCHUSIX

e packpbiBaTh cMbicn [lepumomumueckoro 3akona J[. W. MenzgeneeBa: IeMOHCTPHUPOBATh
IIOHUMAaHHUC HepI/IOI[I/I‘ICCKOfI 3aBUCHMOCTU CBOMCTB XUMHMYECKHX JJIEMEHTOB OT HX IIOJIOKCHUSI B
[leproanueckoil cucTteMe, 3aKOHOB COXpPAHEHHs] MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YU€HHUs, 3aKOHA ABOTaJIpO;

® ONKCHIBATh U XapaKTepu3oBaTh TaOIMuHylo Gopmy llepuoanyueckoil cucTeMbl XUMHUECKUX
AJIEMEHTOB: pa3jnyaTh MOHATHS «rjiaBHas noarpynna (A-rpymnma)» u «mobouynas noarpymnmna (b-
TpyIIa)», Majble U OONBIINE MEPHOABI, COOTHOCHTh 0003HAYEHUS, KOTOPHIE MMEIOTCS B TaOIHIle
«[lepuonuyeckass cuctema xumuueckux osnemeHtoB JI. WM. MengeneeBa» ¢  YHCIOBBIMH
XapaKTePUCTHKAMH CTPOCHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3aps] spa, 00IIee JYuciio
ANIEKTPOHOB U paclpeAeNieHue UX O ANEKTPOHHBIM CIIOSM);

o KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUEC DJJICMCHTBI, HCOPTaHMYCCKUC BCIICCTBA, XHMHUUYCCKUC
peakiu (TI0 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIULIOBOMY 3D (DEKTy);

®  XapaKTepu30BaTh (OMHUCHIBATh) OOILIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEpK/Iasi ONMHCaHWE TMPUMEpPaMH MOJICKYJSIPHBIX ypaBHEHUH COOTBETCTBYIOIIMX XMMHUYECKUX
peaKIunii;

® [IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBHUCHMOCTH OT HX KadeCTBEHHOTO COCTaBa,
BO3MOYXHOCTH TMPOTEKAHHSI XUMUYECKUX MTPEBPAILICHUI B PA3TUYHBIX YCIOBUSIX;

®  BBIYHCISATH OTHOCHTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XHUMHAYECKOT0 JIeMEHTa 110 GOpMYJIie COeTMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH
pacuéThl MO YpaBHEHUIO XUMUYECKOHN peakinu;

o IMPUMCHATHE OCHOBHBIC OIICpaliu MBICIIUTEILHOU ACATCIIBHOCTHU — aHaJIU3 U CUHTE3, CPAaBHCHUC,
0000111eHIEe, CUCTEMATH3AIINIO, KITAaCCU(UKAIINIO, BBIIBJICHUE TPUYMHHO-CIIEACTBEHHBIX CBS3EH — IS
W3YYECHHS] CBOMCTB BEIIECTB MU XUMHYECKHX PEAKIIMi, eCTECTBEHHO-HAyYHbIE METOJbI MO3HAHUSA —
Ha0JI0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH );

e cJenoBaTh MPaBWJIaM IMOJIH30BAHUS XUMHUECKON MOCYA0N U TaOOpaTOpHBIM 000PYIOBaHUEM,
a TaKKe IpaBUIaM O6paH_[eHI/I$I C BCIIECCTBaAMU B COOTBETCTBUU C MHCTPYKHHUAMHU IO BBIITOJTHCHHIO
1ab0PaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYYESHUIO M COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOIA
U KHUCIIOpOJA), MPUTOTOBJICHUIO PACTBOPOB C OMNpEAENEHHOW MAacCOBOM J0iei pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB
IIET0YEH ¥ KUCTIOT C MIOMOIIBI0 HHINKATOPOB (JTaKMyc, heHON(PTaIeNH, METUIIOPAHXK U JPYTHE).

K xonmy o0yueHus B 9 kjacce npeaMeTHBIE pe3yabTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAFOIIUXCST YMEHUI:

®  PacKpbhIBATh CMBICIT OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUUECKHUI JJIEMEHT, aTOM, MOJIEKYJIa,
WOH,  KaTHOH, aHWOH, TMPOCTOE  BEIIECTBO,  CIIO)KHOE  BEIIECTBO,  BaJIEHTHOCTH,
QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKUCIICHUA, XUMHUYCCKasA PCaKusid, XUMHUYCCKas CBA3b, TEIJIOBOU
a¢dekT peakuu, MOIb, MOJSPHBIA 00BEM, pPACTBOp, DIIEKTPOJIUTHI, HEIIEKTPOIUTHI,



14

ANEKTPOJINTUYECKAsT JUCCOLIMALUSA, pEaKkUUd MOHHOTO OOMEHa, KaTajlu3arop, XHMHUYECKOE
paBHOBecHe, 0OpaTHMble U HEOOpaTHUMbIE PEAKLUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH,
OKHCIIUTENb, BOCCTAaHOBHTENb, OKHCIEHHE W BOCCTAHOBJICHHE, QJIOTPONHs, aM(pOTEpPHOCTD,
XMUMUYECKas CBs3b (KOBAJIEHTHAs, MOHHAsA, METAJUIMUYECKasl), KpUCTAJUINYECKas peIIETKa, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMUYECKOM PEaKLUH, MPEAENIbHO AoIycTuMas KoHueHTpauus 11K
BEIIIECTBA;

®  JUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHUYECKUX MOHATUN U NPUMEHATH ITH MOHATHUS
IIPY OIIMCaHUM BELECTB U UX IPEBPAILECHUN;

®  JCIOJIb30BaTh XMMHUYECKYIO0 CHUMBOJMKY Ul COCTaBI€HUs (DOpPMyJ BEIIECTB U ypaBHEHHMH
XMMUYECKHUX PeaKIuii;

®  ONpENENATh BAJCHTHOCTh M CTENEHb OKHMCIEHUS XHMUYECKUX SJIEMEHTOB B COSAMHEHMSIX
pPa3IMYHOIO COCTaBa, IPUHAJUIEKHOCTh BEIIECTB K ONPENEIEHHOMY KiacCy COEIMHEHUN 110
¢dopmynaM, BUA XMMHUYECKOH CBSI3M (KOBAJEHTHAs, MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX
COCMHEHUSX, 3apsii MOHA N0 XMUMHYECKOH (opMyre, XapakTep Cpelsl B BOJHBIX pPacTBOpax
HEOPraHMYeCKUX COCIUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOI'O BEIECTBA;

e packpbiBath cMmbich [lepuogmueckoro 3akona . M. MenpaeneeBa U JEMOHCTPUPOBATH €ro
[IOHMMaHME: OIUCBhIBaTh W XapakTepuszoBaTb TaOnuuHyto ¢opmy Ilepuonnyeckoit cucTemsl
XUMAYECKHX D3JIEMEHTOB: Pa3JIn4yaTh TMOHATHS «TJaBHas moarpynmna (A-rpynma)» u «moOouHast
noxrpynna (b-rpynmna)», Mansie u GoJbiIre NEPUOJIbl, COOTHOCUTh 0003HAUEHUS], KOTOPhIE HMEIOTCS
B IEPUOJIMYECKON Tabnulle, ¢ YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHS AaTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsA] A1pa, o0lIee YUCIIO NEKTPOHOB U paclpeieIeHue UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB AJIEMEHTOB M MX COEIWHEHHH B
npejenax MajblX IEepUOJOB U IIaBHBIX HOATPYII ¢ YYETOM CTPOEHUS UX aTOMOB;

e KJaccHUIMPOBATh XHMHUYECKHE ODIEMEHTHI, HEOPTraHMYECKHE BEIIECTBA, XHWMHYECKUE
peakuu (10 YUCIy M COCTaBY YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P QEKTy, IO
M3MEHEHMIO CTeTeHEH OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB);

®  XapaKTepu30BaTh (OMHUCHIBATH) OOILIME M CHEUU(PUUECKHEe XUMHUUYECKHE CBOMCTBA MPOCTBIX U
CIIO)KHBIX BEIIECTB, MOATBEpXKJas ONUCAHHE NpPUMEpPaMH MOJEKYJISIPHBIX W HOHHBIX YpaBHEHMM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

®  COCTaBIISATh YPaBHEHUS JIEKTPOIUTUYECKON JUCCOLMALIUU KUCIIOT, IEJI0Y€eH U cole, oIHbIe
U COKpall€HHbIE YpaBHEHHUS pPEaKIMi MOHHOTO OOMEHAa, YpaBHEHHS peaklui, MOATBEP KIAIOLINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

® packpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX  pEaKUud  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

® [IPOTHO3MPOBaTh CBOWCTBAa BELIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS, BO3MOXHOCTHU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHNN B PA3JINYHBIX YCIOBUSX;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELLIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 10 (opMyJie COeIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJAUTH
pacuéTel 10 YpaBHEHUIO XUMUUYECKOM peakLnu;

e coOm0aTh MpaBUIIa MOJb30BAHN XUMUUYECKOM MOCY01 U 1ab0OpaTOpHBIM 000pyI0BaHUEM, a
TaKXKe IMpaBUja OOpaIleHUs C BEUIECTBAMH B COOTBETCTBHUHM C WHCTPYKIMSMHU IO BBIMOJHEHHIO
71a00PaTOPHBIX XMMHUYECKHUX OIMBITOB MO MOJYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

® [IPOBOJUTH pEAKIMH, MOATBEP)KIAIONINE KAaYECTBEHHBINI COCTAaB pa3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM ITyTEM XJIOPU]I-, OPOMUI-, HOU-, KapOoHaT-, (hocdaT-, CHIIUKAT-, CyIbdat-
, THIPOKCU/I-NOHBI, KATUOHBI AMMOHUSI M UOHBI N3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;
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® [IPUMEHATh OCHOBHBIE ONIEPALIMU MBICIUTENBHOM AESITEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CUCTEMATU3AIUIO, BBISBIICHHE IIPUYNHHO-CIICACTBEHHBIX CBS3€H — /17151 U3yUCHHS CBOICTB
BEIIECTB M XUMHUYECKUX pEaKLMH, €CTECTBEHHO-HAay4yHbIC METOJbl IO3HaHHUA — HaOIIOJCHHUE,
U3MEpPEHUE, MOAEIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3jieioB u

16

KoanuecTBo 4acoB

KonTposabHbie

IpakTnyeckue

deKkTpoHHbIE (LM (POBbLIE)

n/n TeM MPOrpaMMabl o0pa3oBaTejibHbIE PeCypPChI
poTP Beero padoThI padoThbI P pecyp
Pazjea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMust — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnunoreka LIOK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BemecTBa 1 xumMuueckue 15 1 bu6nmorexa LIOK

' peakuuu https://m.edso00.ru/7f41837¢c

Hroro no paszneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BeleCTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubmmoreka HOK

) 00 okcHgax https://m.edsoo.ru/7f41837c
29 Bogopon. Ilonsitue o 3 1 bubmuoteka [IOK

' KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJacChl 11 1 1 bubnuotexa [JOK

' HEOPraHNYECKUX COEAVMHEHUI https://m.edsoo.ru/7f41837c

Hroro o pazueny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

[Iepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

7

bubanoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XAUMHUYECKUX djieMeHToB 1. 1.
MenneneeBa. CTpoeHue aroma

XUMHYeCKas CBA3b.

3.2 OKHCIIUTETBHO- 8 2 bubanorexka [JOK
BOCCTAHOBUTEILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
s o : e
PezepBHOE Bpemst 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68 5

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30BATEIBHBIE
padoThbI padoThI pecypesi
Pa3nes 1. BemecTBo U XMH4YecKkne peakiun
11 [loBTOpEeHue u yrioyOnenue 3HaHUM 5 1 Bu6mmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [JOK
) peakuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIUSL. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | o e ; BuGmores 10K
' PYIIIBL. L¢P https://m.edso00.ru/7f41a636
COETMHEHUS
OO0mas XxapaKTepuCTUKa XUMHIECKIX
bu6nunorexa LIOK
2.3 aneMeHTOB VA-Tpynimsl. A30T, Gpocop u ux 7 1 https://m.eds0o.ru/7f41a636
COCTMHECHUS
24 omevenros N Arpymes Veepor : ) 2 Bu6mnorera LLOK
' 9 PYTTIBL. po https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro o pazueny 25

Pa3pea 3.

MeTaiibl M MX CoeAMHCHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3.1 OO01Me CBOMCTBA METAJNIOB 4 ﬁggjﬁ?}t;;gg};f 112636
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 ﬁg&?ﬁgfgsiggﬁf 412636
Hroro no pazaeny 20
Paszpnen 4. Xumusi u okpyxaomas cpeaa
4.1 BemectBa 1 maTepuansl B KU3HU YEJIOBEKA 3 BH6J_IHOTeKa LHOK
https://m.edso0.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE BpeMs 3 EH6J,IHOTeKa LOK
https://m.edso0.ru/7f41a636
OBHLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJbHOM ITPOI'PAMMBI

8 KUIACC
Kon .
A p— IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 ITo Teme: «IlepBoOHaYanbHbIE XUMHYECKUE TOHSITUSD)
pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHSATUMH: aToM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEUIECTBO, CMECh
(ogHOpOJHAS M HEOAHOPOAHAsI), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAs U
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
11 MaccoBasi JI0JII XUMHUECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00bEM,
XUMHUECKas pPeaKius, KIacCU(pUKALUA PEaKIHil: peakuu COeAUHEHUS,
peakuuy pasjoKEHUs, peakluu 3aMeIleHUus, peakuuu oOMeHa, IK30- U
SHAOTEPMUYECKUE pEaKUUU, TeIrIoBoi 3¢hdeKT peakiuu, pacTBop,
MaccoBasl J10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOpe
12 WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX HOHSI'[;I/II‘/’I "
MIPUMEHSATH 3TU NOHATHUS IIPU ONKUCAHUM BEIIECTB U UX MPEBpAICHUI
13 HCHIONb30BATh  XMMUYECKYIO CHMBONMKY JUIA  COCTaBIICHHA dbopmyn
BEIIECTB U YPaBHEHUN XUMHUUYECKUX peaKLni
14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo
1.5 OIPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIacCCU(UIIUPOBATh XHMHMUYECKHE peakuuu (M0 4YHCIy M COCTaBy
YUYacTBYIOUIMX B PEaKkIMH BELIECTB, 110 TEMI0BOMY 3 dekTy)
1.7 BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIUUCIIATH MAacCOBYIO JIOJNIFO XHUMHUYECKOro »3jeMeHTa 1o (opmyie
COEITMHEHUS,
1.9 BBIYHCIIITh MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE
110 IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl TO3HAHMUS — HaOII0JeHHE,
U3MEpEeHUe, MOJICIMPOBAHUE, IKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIH )
2 ITo Teme: «BaxHennme npeIcTaBUTENIN HEOPraHNYECKUX BEIIECTBY
21 pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MMOHSITHH: OKCHI, KHCIOTA,
OCHOBaHUE, COJb
29 ONpEAENATh NPHUHAUIEKHOCTh BELIECTB K ONPEACHEHHOMY Kiaccy
coelMHeHuH no popmMynam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIECTB
24 Pa3IMYHBIX KJIACCOB, MOATBEPKIask ONMKMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX

YPAaBHEHU COOTBETCTBYIOIIUX XMMHUUYECKHUX PEAKLIUN
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2.5

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Ka4Y€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKAHWS XHMHMYECKMX IIpEBpallcHUN B
Pa3IMYHBIX YCIOBHAX

2.6

CJIeZIOBaTh IIPAaBUJIaM I10JIb30BaHMSI XUMHUECKON ITOCY 101 1 1aO0paTOPHBIM
0o0OpyIOBaHMEM, a TakKe IpaBWjiaM oOOpalleHHs C BEIIEeCTBAMU B
COOTBETCTBUM C MHCTPYKUUSIMHM IO BBIIOJHEHHUIO J1a00OpaTOPHBIX
XMMUYECKHX OTIBITOB IO TOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KUCIIOpOJa), MPUTOTOBJIEHUIO PAacTBOPOB C ONpEAETIEHHOM
MacCOBOM JI0JIEM PacTBOPEHHOIO BELIECTBA, IUIAHMPOBATH U IPOBOJIUTH
XMMHUYECKHE 3KCIIEPUMEHTBI 110 PACIO3HABAaHUIO PACTBOPOB ILENOYEH U
KHCIIOT C IMOMOIIBI0 MHAUKATOPOB (JIakMycC, (heHondTanenH, MeTUIOPAHK

" pyrue)

2.7

3.1

3.2

3.3

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU peaKkIuu

ITo Teme: «llepnonuyecknii 3axoH u [leproauyeckas cucteMa XUMHYECKUX
sanementoB [[. M. MenneneeBa. CTtpoeHue aToMOB. XHMMHYECKasl CBS3b.
OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

PaCKpbeIBaTb CMBICJI OCHOBHBLIX XHWMHWYCCKUX MMOHSTHM: AApO aroma,
3J'IeKTp0HHBII71 clioi aTomMma, aToOMHasd 0p6I/ITaJ'H:>, paanyc atroMa, XUMHUYCCKaA
CBs3b, noJjrsipHas u HCIIOJIApHad KOBAJICHTHAaA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HOHHAA CBA3b, MOH, KaTUOH, aHHMOH, CTCIICHb
OKHCJICHHUA

KJIACCU(UITUPOBATH XUMUYCCKUE DIIEMEHTBI

ONKCHIBATh M XapaKTepu3oBaTh TabamuHyro ¢opmy Ilepuomudeckoit
CHUCTEMBbl XHMHUYECKHUX OJJIEMCHTOB: pa3inyarh TOHATHS «TJIABHAs
noarpymnmna (Arpynmna)» u «mobounas noarpymnmna (brpymnma)y», «mansie» u
«OOIBIITNEY IEPUOIBI

3.4

3.5

3.6
3.7

9 KJIACC

Kon
NMPoBePSIEMOro
pe3yabTara

1

packpbiBaTh cMmbicn  [lepuonnueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPUPOBaTh IOHMMAHUE NEPUOAMYECKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT MX NoJiokeHus B [lepuoanueckoii cucreme
COOTHOCHUTH 0003Ha4YeHUsI, KOTOpble UMetoTcs B Tabnuue «llepuoauueckas
cucreMa xumuueckux snemeHtoB /.M. MenzaeneeBa» € 4YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsi sfpa, oOllee YHUCIIO HJIEKTPOHOB M paclpesielieHue HuX 10
AIIEKTPOHHBIM CJIOSIM)

OTPEEIATh CTENEHb OKUCIEHUSI 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX
ONpeAeNsaTh BHJ XUMHUYECKOHW CBsI3M (KOBaJEHTHas M MOHHas) B
HEOPraHUUYECKUX COECIUHEHUSX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BemecTBo U XUMUYECKas: PEAKIIUSD)
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1.1

1.2

pacKkpbIBaTh  CMBICJ OCHOBHBIX XUMHUYECKHUX TOHSTUWA: PacTBop,
ANEKTPOJUTBI,  HEINEKTPOIMUTHI,  DJIEKTPOJHUTHYECKAS  JAUCCOLMALIMS,
peakiMy HMOHHOTO OOMEHa, KaTaJM3aTop, XHMHYECKOE paBHOBECHE,
oOpaTuMble ¥ HEOOpaTUMbIE PEaKIIMH, OKUCIUTEIIHHOBOCCTAHOBUTEIHHBIE
peaKkru, OKHCIHUTENb, BOCCTAHOBUTEINIb, OKUCICHHUE W BOCCTAHOBJICHUE,
ajuoTponwsi, aMpOTePHOCTh, XUMHUYECKasi CBS3b (KOBAJIICHTHAs, MOHHAS,
MEeTaJUIMYecKas), KpHUCTAUIMYEeCKas  pemérka, CIUIaBbl, CKOpPOCTh
XUMHUYECKON peakiuu

HIUTIOCTPUPOBATL B3dUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MNOHATHH |
IIPUMCEHATH OTU IMOHATHA ITPU OITMCAHUHN BCIICCTB U UX HpeBpaH_ICHI/If/'I

1.3

1.4

COCTaBJIATH ypaBHeHI/HI BHCKTpOHHTHHeCKOﬁ JUuccoualmin KHCJIIOT,
IIeJI0ueH 1 COJIeH, IOJIHBIC H COKPAIIEHHBIC YPaBHEHUS PEaKIUii HOHHOTO
oOMmeHa

pPacCKpbeiBaTb CYHIHOCTH OKUCIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ
MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOM pCaKuu

2.1

IIo Temam: «Hemerannpl M HX COSAMHEHHMS» M «MeTamiabl U UX
COCOAUHCHU A

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEIU(PUICCKHEC XHUMHYCCKUE
CBOICTBA MPOCTBIX M CIOXHBIX BEIIECTB, IOATBEpXKAas OMHUCAHUE
puUMepamMu MOJICKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XUMHUYECKUX peaKIui

2.2

COCTaBJIATL YPAaBHCHUA peaKHI/IfI, IMOATBCPIKAAIOIMUX CYHICCTBOBAHHE
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAaHUS XHUMHUYECKHUX TIPEBPAIIECHUNH B Pa3IUYHBIX
YCIIOBHSIX

2.4

CJIeIOBaTh MPaBUIIaM MOJIb30BAHUS XUMUYECKON MOCYA0N U TaOOPaTOPHBIM
o0opynOBaHWEM, a Tak)Ke IMpaBWjiaM OOpameHuss C BEIEeCTBaAMHU B
COOTBETCTBUU C HHCTPYKIHUSIMH IO BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHX OIBITOB IT0 TIOJYYESHUIO M COOMPAHUIO T'a3000pa3HBIX BEIIECCTB
(aMMHaKa 1 yTIeKUCIIoro ras3a)

2.5

IPOBOJIUTH PEAKLINH, TOATBEP:K/IAI0IINE KaueCTBEHHBIM COCTAaB Pa3IUYHbIX
BEIIECTB: PACIO3HABAaTh OMBITHBIM NYTEM XJIOPHUI-, OpOMHUI, HOIU,
kapOoHar, ¢ocdar, cunukar, cyabpaT, TUAPOKCHIMOHBI, KaTHOHBI
aMMOHUS, MOHBl HM3yYEHHBIX METAJJIOB, TNPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOIIAsl CPENA»

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux mnoHstuil: IIJIK Bemectsa;
KOppO3Hsl METAJUIOB

MPUMEHSITh OCHOBHBIE OTIEPAIIUU MBICIIUTEIHHON AEITeTbHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHUE, 00001IeHNe, CUCTEMATH3AIIHNIO, BHISBJICHHE TPUINHHO-
CIIEJICTBEHHBIX CBS3€H — I M3y4YEHHS CBOICTB BEIIECTB U XMMHYECKHX
peaKkiuii; eCTECTBEHHOHAyYHbIE METOAbl TO3HAHUS — HaOII0JEHUE,
U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbIN U MBICIICHHBII )




23

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

1.2

[Ipenmert xumuu. Posib XUMUU B )KM3HH Y€JIOBEKA. XMMUA B CUCTeMeE HayK. Tena u
BenecTa. Gu3nuecKkue CBONCTBA BEIIECTB. ArperaTHoe COCTOSIHUE BEILIECTB
Ilonste 0 Meromax IO3HAHHUS B XMMHHU. UucTele BelecTtBa U cMecu. CIocoObI
paszaesneHus cMecen

1.3

14

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dJIeMeHThl. CUMBOJIbI XUMHUYECKHUX JJIEMEHTOB.
[IpocTbie u cioXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumnueckas (opmyina. BaleHTHOCTP aTOMOB XMMHYECKHX JIIEMEHTOB. 3aKOH

IIOCTOAHCTBaA COCTaBa BCIICCTB. OTtHocuTenbHasg aroMHass Macca. OTHOCUTEIbHAs
MOJICKYJISIpHAs Macca. MaccoBas 105 XUMHYECKOTO 3JIEMEHTa B COCMHEHU U

1.5

KomnuecTBo BemecTBa. Moib. ModsipHas Mmacca. B3auMocCBs3b KOJIMUECTBA, MaCChI
M YHUClIa CTPYKTYPHBIX €AMHHI] BemlecTBa. Pacu€Tel mo (opmynaM XUMHUYECKHX
COCTUHEHUN

1.6

duznuecKrue 1 XUMUYECKUE ABJICHUS. XUMHUYECKask peaklus U €€ NpU3HaKu. 3aKOH
COXpPAaHEHHsS Macchl BelIeCTB. XHMHMUYecKue ypaBHeHusa. Kiaccudukanus
XUMHUYECKHUX PeaKIuii (COeTUHEHMS, pa3JI0KEHUs, 3aMellleHus, OOMeHa)

1.7

2.1

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOH, ¢ MpaBHIIaMU
paboTel B nabopatopuu W npuéMamMu oOpamieHus ¢ J1a00paTOpHBIM
o0opyJOBaHUEM, H3yYeHHE U ONHCaHue (PU3MYECKHX CBOMCTB 00pa3loB
HEOPraHUYECKHX BEIIECTB, HaOMoAeHNue Pu3nyeckux (IJIaBI€HUE BOCKA, TasSHUE
TBJa, PACTUPAHKE caxapa B CTYIKE, KUTIEHHE U KOHJIEHCAIIHS BOJIbI) U XUMHUECKUX
(ropeHue cBeuM, MPOKAIMBAHME METHOW IPOBOJIOKH, B3aUMOJIEHCTBUE MeNa ¢
KHCIIOTON) sIBIIEHUH, HaONIOJIeHWe ¢ ONKCAaHWE TPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX PEaKIHi (pa3ioxeHue caxapa, B3auMOJEHCTBUE CEPHOM KUCIOTHI €
xjopugoMm Oapwusi, paznoxeHue ruApokcuga wenu(ll) mnpu  HarpeBaHuw,
B3auMojieiicTBue keneza ¢ pactBopoM conu menu(Il), umsydenwe crocoOoB
pasneneHus cMeceil (c TMOMOIIBI0 MarHuTa, (QUIBTPOBaHWE, BBIMTAPUBAHUE,
TMCTWIUISIMS, XpoMaTorpadus), TpPOBEIEHHE OYUCTKH ITOBAPEHHOH COJIH,
HaOJI0ZICHNEe M OMMCAaHUE PEe3yJIbTaTOB NMPOBEJCHUS OIbITA, WILIIOCTPHPYIOIIEro
3aKOH COXPaHEHMsI MAaCChl, CO3aHNE MOJIETIC MOJIEKYJ (1LIapOCTEPKHEBBIX )

Baxuerime npencraBuTeNn HEOPraHUIECKUX BEIIECTB

Bo3nyx — cmeck razoB. CocraB Bo3nyxa. Kuciaopoax — simeMeHT M mpocToe
BemecTBO. HaxokmeHwe kuciopojga B TpuUpojae, (U3HYECKHE W XUMHUYECKHUE
cBoiictBa (peakiuu ropenus). Oxcupapl. llpumenenue xuciopoga. CrocoOb
MOJYYEHUsI KHUCIOpoJa B JIA0OpaTOpuH H MPOMBINUICHHOCTH. KpyroBopot
Kucnopoa B mpupoje. O30H — aloTpoIiHas MoIu(UKAIHS KHCIOpOaa

2.2

TennoBoit 3 hexT XUuMHUECKON peakluu, TePMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib M MeTaH. 3arps3HEHHE BO3AyXa,
yCUJIEHHE MapHUKOBOT0 3 (dekTa, pazpylieHne 030HOBOTO CI0s
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2.3

Bonopon — snemeHT M mpocroe BemiecTBo. HaxokaeHwe Boaopoja B IMPHUPOJIE,
(u3nYeCcKIe 1 XUMUUECKHE CBOMCTBA, PUMEHEHHE, CIIOCOOBI IMoydeHus. Kucmorsr u
COJIN

2.4

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

2.6

dusnueckue cBoMCTBa BoAbL. Bona kak pacrBopurens. PactBopsl. Hacklenusie u
HEHaCBILICHHBIE PAacTBOpBL. PacTBOpuMOCTh BewlecTB B Boae. MaccoBast [0JIs
BElIECTBa B pacTBope. XUMHUECKHUE cBOMCTBA BoAbl. OcHOBaHuUs. Poib pacTBOopoB
B IIPUPOJIE U B JKU3HM 4eioBeka. KpyroBopor Boabl B npupone. 3arpsi3HEHHE
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIAHBIX BOJ

Knaccudpukanus Heopranmueckux coeaunenuidd. Oxcuapl.  Kiaccudukamnms
OKCHUJIOB:  coseoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIC) U
HeconeoOpasyrome. Homenknatypa okcugoB. Puszndyeckne M XUMHUYECKUE
cBoiicTBa okcuoB. [lomydyeHue okcumoB

2.7

OcHoBanus. Knaccuduxaiyss ocHOBaHMIA: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3NYECKUME W XMMHYECKHE CBOMCTBA OCHOBAHHIA.
[Tonyyenue ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue Hu
XUMHUYECKHE CBOWCTBA KHUCHOT. Psan axktuBHoctu MetaiioB H.H. Bekerosa.
[Tonyuenue KuciaoT

2.9
2.10

Comu. Howmenknatypa coseil. @u3znueckMe M XHMHYECKUE CBOMCTBA COJICH.
[Tonyuyenue conen

I'enetmueckas CBA3b MCXKAY KilaCCaMU HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHYECKUH 3KCIIEPUMEHT: KaUECTBEHHOE ONPEEICHUE COAEPKAHUS KUCIOPOaa
B BO3/AyXe, IOJIy4eHHE, COOMpaHUE, paclloO3HAaBaHWE U H3YYEHHE CBOMWCTB
KHUCJIOpOAa, HaONI0JIeHHe B3aUMOJICHCTBUS BEIECTB C KUCIOPOJIOM M YCIIOBUS
BO3HUKHOBEHMSI U TIPEKpaIeHusi TopeHus (mokapa), 03HaKOMJICHHE C 00pa3iaMu
OKCHJIOB M ONHUCAHHWE HUX CBOICTB, IMOJyyeHHE, COOMpaHHUE, paclio3HaBaHHE U
M3Y4YE€HHE CBOMCTB BOJIOpoAa (FOpEeHHE), B3aUMOJAEHUCTBHE BOJOPOJAa C OKCHIIOM
Mmeau(Il) (Bo3MOXXHO HCIONB30BaHUE BUAEOMATEPUAIOB), HAOII0IeHHE 00pa3LoB
BEUIECTB KOJMYECTBOM | Mousb, HCCIEAOBaHHE OCOOEHHOCTEH pPacTBOPEHHUS
BEUIECTB C PpAa3JIMYHOW PacCTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C
OnpeAeIEHHON MacCOBOM JIOJIEN PaCTBOPEHHOTO BEUIECTBA, B3AUMOACHCTBUE BOBI
C MeTaJulaMH  (HaTpueM M KajblleM) (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHATIOB), OIpPENEICHUE PACTBOPOB KHUCIOT M IHIEJOYed C IOMOIIBIO
MH/IMKATOpPOB, HCCIEIOBaHME OOpa3llOB HEOPraHWYECKHUX BEIIECTB Pa3IHMUHBIX
KJIaCCOB, HAOIIOZEHHE U3MEHEHHUS! OKpPacKH MHAMKATOPOB B pacTBOpax KHCIOT U
mienoyei, u3zyueHue B3aumonedcTBus okcupa menu(Il) ¢ pactBopoM cepHOi
KHCIIOTBI, KHCJIOT C MeTaJUlaMH, peakuuid HeWTpanuzauuu, IOTyYeHHe
HEPACTBOPUMBIX OCHOBAaHWUM, BBITECHEHHME OJIHOTO METajlja JPYI'MM U3 pacTBOpa
COJIM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad 1o TeMe «BaxHeline Kiacchl
HEOPraHMYECKUX COECAUHEHUN»

[Tepuonnueckuii 3akoH u [lepruonnueckas cucreMa XuMUIECKUX dieMeHToB 1. 1.
MenpeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU

3.1

HepBBIe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHUYECKHUX IeMEHTOB. [IoHsaTHE O T pynmax
CXOOHBIX O5JICMCHTOB (HIG.]'IO‘-IHBIC n MCIOYHO3EMCEIBHBIC MCTAJIJIBI, TI'aJIOI'CHBI,
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3.2

UHEpTHBIE Ta3bl). ODJIEMEHTBbI, KOTOpble 00pa3yloT aM{@OTepHbleé OKCHIbl U
TUAPOKCHIBI

Ilepnonnueckuit 3axoH. Ilepuoandeckas cucreMa XMUMHYECKUX diaeMeHToB [[.U.
MenneneeBa. Koporkonepuoanas u juyimHHonepuoaHas ¢opmsl Ilepuonnyeckoit
cucrteMbl xumudeckux 3eMeHTtoB J[.M. Menneneesa. Ilepuoasl M rpymnisl.
DU3NYECKUI CMBICII OPSIKOBOTO HOMEPA, HOMEPOB IEPUOIa U TPYIIIBI 3JIEMEHTA

3.3

Crpoenne aromoB. CocrtaB aToMHbIX sfep. M3otomel. OnekTponsl. CTpoeHHe
IEKTPOHHBIX ~ 000104eK aroMoB nepBbIX 20 XMMHYECKMX 3JIEMEHTOB
Ilepnonnueckoir cucremsl [[.M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIeMEHTa Mo ero nojoxxeHuro B [lepuonnueckoit cucreme JI.11. Meneneena

3.4

3.5

3aKOHOMEPHOCTH HW3MEHEHUsI paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB MO TpyMIaM U Nepuoaam. 3HaueHue
[lepuonnueckoro 3akoHa u [leproandeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB JJIs1
pa3BuTHs Hayku U npakTuku. [[.1. MenneneeB — yu€Hbli U rpaXJaHuH

Xumuueckasi  cBsi3b. KoBanmeHnTHas (moJsipHass M HEMOJIIpHAsi)  CBS3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIeMEHTOB. MloHHas CBsA3b

3.6

3.7

CreneHp oxkuciecHus. OKHCIHUTEILHOBOCCTAHOBUTEIIHLHBIE pCaKIuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHUA. OKHMCIUTEIIN U BOCCTAHOBUTEIIH

XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHE 00pa3I0B BEIIECTB METAIIJIOB U HEMETAJLIOB,
B3aUMOJICHICTBME THJPOKCHAA IIMHKAa C pPACTBOpAaMHM KHCIOT M IIeJIouel,
IIPOBEJICHUE  OMBITOB,  WUIIOCTPUPYIOIIMX  HPUMEPbl  OKHUCIUTEJIbHO-
BOCCTAHOBUTEJIbHBIX peakIil (ropeHue, peakliuu pa3aokKeH!s, COeAUHEHMs)

9 KIIACC

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
BemiectBo n xummnueckas peakuus. [lopropenue

Ilepnonnueckuil 3akoH. Ilepuoguyeckas cucrema XumMudeckux annemeHToB J[.H.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKHX 3JIEMEHTOB NIEPBBIX TPEX NMEPUOAOB, KaIus, KAIbIUA U UX COCAMHEHUN
B COOTBETCTBUHM C IIOJIOKEHUEM »JJIEMEHTOB B llepuoguueckoi cucreme u
CTPOCHHEM HX aTOMOB

CrpoeHnue BemecTBa: BUAbl XUMUYECKOHN CBA3U. THUIBI KPUCTATUIMUECKUX PEHIETOK,
3aBHCUMOCTh CBOWCTB BEHIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH W BHUIA
xuMH4ecko cBs3u. Kiaccudukaius m HOMEHKIIaTypa HEOPTraHHYECKHUX BEIIECTB
(MexxyHapOoIHas U TPUBHUANIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIMXCS
K pa3jIM4HbIM KJIaCCAM HEOPraHWYECKUX COCIUHEHUM, TEHETHYECKAs CB3b
HEOPraHUYECKUX BEUIECTB

Knaccudukanus XMMHUECKUX peakluid MO pa3iMyHbIM NMpU3HAaKaM (IO YHUCIY U
COCTaBy YYacTBYIOIIMX B pEaKIMH BEIIECTB, IO TEIUIOBOMY OJ(QeKTy, o
U3MEHEHHUIO CTETEeHEeN OKHMCIEHUS XMMHUYECKHUX 3JIEMEHTOB, 10 00paTUMOCTH, IO
YYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE
ypaBHeHUs. [IoHsATHE O CKOPOCTH XUMHYECKOUN pEeaKINu
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14

1.5

[Tonsitue 06 OOpaTUMBIX U HEOOpPATHUMBIX XHMMHUYECKUX peakuusax. [lonsarue o
TOMOTEHHBIX M T€TePOreHHbIX peakuusx. [[oHATHE O XMUMHUYECKOM pPaBHOBECHH.
@DakTophl, BIUAIOIME HA CKOPOCTh XUMHYECKOW pEakuuu U TOJOKEHUE
XUMHUYECKOT'O PAaBHOBECHUSI

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCakuunu, C—)HGKTpOHHbeI OajaHc
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKunﬁ C HUCIIOJIB30BaHUECM METOJa
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3IEKTPOIUTUUECKON TUCCOLMALMU. OJIEKTPOJIUTHl M HEIIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHn3M IUCCOLMALUU BEILIECTB C Pa3IMYHBIMU BUIAMU
xuMu4eckoi cBsizu. CremneHb aucconuanui. CHIBHBIC W CJIa0ble SJIEKTPOIHUTHI.
Peakiun moHHOro oOMeHa. YcCIOBUS NPOTEKAaHUs PEeaKIMi HOHHOro OOMEHa,
IOJIHBIE M COKpalll€HHbIE HWOHHBIE YypaBHEHHs peakiuil. CBoOHCTBAa KHUCIOT,
OCHOBAaHMU U COJIEH B CBETE MPEICTaBICHUH 00 3JEKTPOJUTHUECKON TUCCOLUALINH.
KauecTBennsble peakuuy Ha HOHBL. [IoHATHE O TMApOIIA3E CONen

XVUMUYECKUN JKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMU KPUCTAIIMUYECKUX
pEIIETOK HEOpPraHMYECKHUX BEIIECTB — METAJNIOB U HEMETaJoB (rpaduTa u anmasa),
CIIOKHBIX BEILECTB (XJOpUAA HATPUsl); UCCIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH
XUMHUYECKOH peakuuud OT BO3JACHCTBUS pPa3iIMYHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJHOCTH PAcCTBOPOB BEIIECTB, Ipoliecca AUCCOLUALMN KHUCIOT,
nienoueld u coieil (BO3MOXKHO HCIIOJIb30BAaHHE BUIACOMATEPUAJIOB); MPOBEICHHE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU NPOTEKaHUs peakUuid HOHHOIO OOMEHa
(oOpazoBaHue oOcaJka, BbIJENEHHWE Tra3a, o00pa3oBaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX — [PUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIH
(ropeHue, peakiuu pa3loKeHUs, COCANHEHUS); pacllo3HAaBaHWE HEOPTaHUYECKHX
BEUIECTB C [OMOLIbIO KAUeCTBEHHBIX pEaKUMi Ha HMOHBI; pEUICHHE
HKCIIEPUMEHTAJIbHBIX 3a7a4

HewmeTannel 1 UX coeaMHEHUS

2.1

O6mmas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
crenieHn okucieHuss. CtpoeHue u (u3MyUecKue CBOMCTBA MPOCTHIX BELIECTB —
raJloreHoB. XWMHUYECKHE CBOICTBa Ha TMpuUMepe XxJjopa (B3auUMOAEWUCTBHUE C
MeTaJlJlaMHi, HeMeTaJulaMM, Ienodamu). Xiopoojpopoa. ConsHas Kuciora,
XMMHMYECKHE CBOMCTBA, IIOJlyueHUEe, NpuMeHeHue. JleiictBue xyopa |
XJIOPOBOJIOPO/Ia HA OpTraHK3M YesoBeKa. BaxkHenne XI0puibl U X HaXO0KICHUE B
pupoae

2.2

O6m1as xapakTepucTuka 31eMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble CTeNeHH okucieHus. CTpoeHue M (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIIECTB — KUCJIOPO/a U Cepbl. AJUIOTPOINIHBIE MOJU(PHUKAIIMHM KUCIOPOAA U CEpHI.
XuMuyeckue cBoicTBa cepbl. CepoBOIOPOA, CTPOCHHE, PUINUECKUE U XUMUYECKHE
cBorcTBa. OKCUABI Cepbl Kak MPEICTABUTENN KHCIOTHBIX OKcHIOB. CepHas
KHCIIOTa, (U3NYECKHE U XUMHUECKUE CBOMCTBa (00IIMe KaK MpeACTaBUTENs Kilacca
KUCIOT M crnenuduyeckue). XHUMHUECKHE pEeaklMM, JieXallue B OCHOBE
IPOMBIIIJICHHOTO Croco0a monydeHus: cepHod kuciaothl. [lpumenenue. Comu
CEpHOI KUCIJIOTHI, KaUeCTBEHHas peakiius Ha cyiabdaT-uoH. Haxoxnenue cepsl u eé
COCIMHEHUN B Ipupoje. XHMMHYECKOE 3arps3HEHUE OKPYXKAOLEH Cpelsl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JO0XKAU, 3arps3HEHHE BO3/AyXa U BOJAOEMOB),
CHOCOOBI €ro MpeIoTBpaIEeHUs
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2.3

2.4

OO0m1as xapakTepucTUKa 21eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUsS. A30T, pacupoCTpaHEHUE B IPUPOE,
dbuznyeckue u xuMudeckue csorctra. KpyroBopor azora B npupoze. AMMHUAK, €ro
¢u3nUeckrue 1 XUMUYECKUE CBOMCTBA, MMOJyuyeHHe U mpuMeHeHne. Com aMMOHMS,
ux QU3nYecKue U XMMUYECKUE CBOMCTBRA, MpruMeHeHne. KauecTBenHas peakius Ha
MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YeHHe, (PU3NYECKHe U XUMHUYECKHE
cBoMcTBa (0OOIIME KakK WPEICTABUTENA Kjacca KHCIOT U crenuduueckue).
Hcnonp30BaHNEe HUTPATOB U COJIEW aMMOHUS B Ka4ECTBE MUHEPAIbHBIX y100pEHUI.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl COeTMHEHUSIMU a30Ta (KHCIOTHbBIE
JIO’K]IH, 3arpsi3HEHUE BO31yXa, IOUBBI U BOJOEMOB)

®ochop, amrorponHbie Moaudukanuu ¢docdopa, GUUUECKHE W XUMUYECCKHE
cBorictBa. Oxcup hochopa(V) u dpochopHas KucioTa, GU3HISCKUE U XUMUUECKUE
CBOIiCcTBa, moiydeHue. Mcmonmp3oBanue ¢ochaToB B KauecTBE MHUHEPAITBHBIX
ynobpeHuit

2.5

O61as xapaktepructuka 31eMeHTOB [VA-rpynnsl. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. YIJIEpOA, aUIOTPOINHbIE MOAM(UKALNY,
pacmpocTpaHeHe B Ipupoje, GU3NIeCKue U XMMUYECKHE CBOMCTBA. AcopOius.
Kpyrosopor yriepoga B mpupoge. Oxcuabl yriaepoga, ux (usndeckue u
XUMHUYECKHE CBOICTBa, [JEHCTBUE HA IKUBbIE OpPraHU3Mbl, IIOJyYE€HUE U
IpUMEHEeHHe. DKOJIoTn4ecKrue NpoOseMbl, cBA3aHHble ¢ okcuioM yriaepona(lV);
TUIOTe3a TII00ATBHOTO IMOTEIUICHUSI KJIMMaTa; MapHUKOBBIA 3 ¢eKT. YronbHas
KHUCIOTa M e€ coid, UX (U3NYEeCKHe U XMUMHYECKHE CBOMCTBA, IOJIyY€HHE U
npuMmeHenue. KauecTBeHHas peakiuss Ha KapOoHaT-uoHbl. lcnonp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM X03s1iicTBE

2.6

[lepBoHayanpHble MOHATHA OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMSX
yriepoja (MeTaH, 3TaH, TUIEH, alleTHIICH, 3TaHOJI, TJIMLEPHH, YKCYCHAs KUCIIO0Ta).
Hx coctaB u xumuueckoe cTpoeHue. [IoHsTre 0 6M0I0rn4ecky BaXKHBIX BEILIECTBAX:
KUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B KU3HM 4ejoBeka. MarepuanabHoe
€IMHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUN

2.7

2.8

KpemHuuii, ero gusnueckue 1 XMMHUUECKUE CBOMCTBA, MOJyYEHHUE U NMPUMEHEHHUE.
Coenunenus kpeMHus B npupoze. O6mue npeacrasieHus oo okcuje kpemHus(IV)
U KpeMHueBoW kucinoTre. CHIMKaThl, WX HCIHOJBb30BaHHWE B OBITY, MEIUIMHE,
IIPOMBILNUICHHOCTH. BaKkHEHIne CTpOUTENbHBIE MaTEpHANIbl: KEpaMHUKa, CTEKJIO,
eMeHT, OeToH, xene300eroH. IIpoGnembr 0e30MacHOrO  HCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCEAHEBHOMN KU3HU

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE O0Opa3loB HEOPTaHUYECKUX BEIIECTB,
CBOWCTB COJISIHOIM KUCIIOTBI; TPOBEJCHNE KaUECTBEHHBIX PEAKIIMIA Ha XJIOPU-HOHBI
n Ha6J'II021€HI/Ie MMPHU3HAKOB UX MPOTCKAaHUA,; OIBITBHI, OTPAKAIOIIHEC (1)I/I3I/IIIeCKI/Ie u
XMMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEpHAIOB); O3HAKOMJIEHHE C 0Opas3llaMu XJIOpUAOB (TaJlOreHHI0B);
O3HaKOMJIEHHE ¢ 00pa3IiamMu cepbl U €€ COETUHEHUSIMHU (BO3MOKHO MCIOIb30BaHUE
BHJICOMATEPHAIIOB); HAOJIOIEHNE MpoIlecca OOYTIIMBaHUS caxapa IMoJ| JeHCTBUEM
KOHIICHTPUPOBAHHONW  CEpPHOM  KHUCJIOTBHI; M3Y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CEepHON KUCIIOTHI, MPOBECHIE KaUeCTBEHHOM peakliuy Ha Cyb(dar-
WOH M HaOJroleHue MpU3HaKa e€ MPOTeKaHMs; O3HAKOMIIEHHE C (PU3HMUYECKHUMHU
cBoiictBamu azoTa, (ochopa M HX COeOUHEHHH (BO3MOKHO HCIIOJIb30BAHHE
BUJIEOMATEPHAJIOB), 00pa3llaMu a30THBIX M (OchHOPHBIX yIO0OpEeHUil; MoaydeHue,
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coOupaHue, paclo3HaBaHME€ W U3YYEHHE CBOMCTB aMMHakKa; IpPOBEJCHHE
Ka4eCTBEHHBIX PEAKLIM Ha HOH aMMOHUS U (ochaT-uoH U U3yUYeHUE TPU3HAKOB X
IIPOTEKaHUsA, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIbIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPHUAJIOB); U3y4yeHue MOZeIIeH
KPUCTAJIMYECKUX pEeHIETOK anMasa, rpadura, ¢ysuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHUBOra3a; MoJy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3y4YCHHE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEJACHUE KAUYSCTBEHHBIX PEAKIMi Ha KapOOHAT- U
CUJIMKAT-HOHbl W UW3Y4YEHUE TPHU3HAKOB HX MPOTEKAHUS; O3HAKOMIJICHUE C
HpOI[yKHHGfI CUJINKATHOM MPOMBINIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4
1o Teme «BaxHeillne HeMeTalIbl U UX COCIUHEHUSI

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0mias XxapakTepucTUKa XUMHUUYECKHX 3JIEMEHTOB — META/UIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuoanueckoii cucreme xuMruieckux 31eMeHToB [[.1. MeHeneeBa
U cTpoeHus aromoB. CTpoeHre MeTauioB. MeTrayuindeckas CBs3b M METAJITHYECKas
KpUCTAJUIMYECKasl peiéTka. DJICKTPOXUMUYECKUHN Psil HAIPSIKEHUH METaIJIOB

3.2

3.3

Ousnyeckue M XUMHYECKHE CBOMcTBa MeTauioB. OOmme crnocoObl MONy4eHUS
MeTtauioB. [loHsATHE O KOPPO3UMM METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (cTanb, YyTryH, AIOPaIOMUHUN, OpOH3a) U UX NPHUMEHEHUE B
OBITY U IPOMBIIIIIEHHOCTH

[Ilenouynsle MeTayuibl: MnosnoxeHue B Ilepuonnmyeckoil cHCTEME XHMHUYECKUX
anementoB /.M. MeHneneeBa; cTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
®uznyeckue U XUMUYECKUE CBOICTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U
THJIPOKCUbI HATpUs U Kasusl. [IpuMeHeHue Mmea0YHbIX METaIOB U UX COeIMHEHUH

3.4

[IlenoyHo3eMeENBHBIE METAJUIBI MArHUW U KaJbLUW: 11oJ0xeHue B [leproanueckoit
cucreme xuMmuueckux syemeHToB J[.M. MeHaeneeBa; cTpoeHHE HUX aTOMOB;
HaxoXkJeHue B npupoje. Prusnyeckue 1 XMuMUYECKHUE CBOMCTBA MarHus U KaJabLUsl.
Baxneiimue coequHeHus Kanblus (OKCUI, TUAPOKCU, coin). JKECTKOCTh BOJIBI U
crocoO0bl e€ yCcTpaHeHus

3.5

AmoMuHuii: nonoxkenue B [lepuoanueckoil cucreme xumuyeckux snementon J[.H.
MeHnneneeBa; CTpOCHHE aTOMa; HaXOXKJEHUE B MpUpoie. PU3NYECKUE U XUMUYECKHE
CBOIiCTBa amrOMHUHUS. AM(DOTEpHbIE CBOWCTBA OKCH/IA U THAPOKCH/IA ATFOMUHUS

3.6

Kene3o: nonoxenne B Ilepuoguyeckoil cucreme XuMuU4yeckux snemeHtos JI.M.
MeneneeBa; CTpOeHHME aroma; HaxoxaeHue B npupone. Duszmueckue u
XUMHUYECKHE cBoMcTBa jxeneza. Oxcuabl, Tuapokcuabl u conu xeneza(ll) u
xenesa(Ill), ux cocras, CBOICTBA U MOTyUeHUE

3.7

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3IiaMi METAIIJIOB U CIUIaBOB, UX
(U3HYECKUMU  CBOWMCTBAMH; HM3ydeHHE pPE3YJIbTATOB KOPPO3HH METAJLIOB
(BO3MOXKHO HCTOJIB30BAaHUE BUICOMATEPHATIOB), OCOOCHHOCTEN B3aMMOJEHCTBUS
OKCH/Ia KaJIbIUsS U HATPHUS C BOJIOH (BO3MOYKHO MCITOJIb30BaHKE BUICOMATEPHAJIOR);
WCCIICIOBAaHNE CBOMCTB KECTKOW BOJBI; MpOIlecca TOPEHUS Kelle3a B KUCIOPOIES
(BOBMOXKHO  HCIOJIb30BaHUE  BHJICOMATEPUAIOB); TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI (MarHUs, KaJIbIIHsl, ATFOMUHUS, TMHKA, sxene3a(ll)
u okenesa(Ill), memu(Il); HabmromeHWe W OmMUCaHWE MPOIECCOB OKPAITMBAHUS
IUIAMEHH HWOHAMH HATpWsl, Kalusg W Kaublus (BO3MOXXHO HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB); UCCIICIOBAaHUE aM(OTEPHBIX CBOMCTB THIPOKCH]IA ATFOMHHHS
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4.1

Y THIPOKCHJIA LIMHKA; PELIEHUE SKCIICPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHenmue
METaJJIbI 1 UX COCAUHCHUSA»
XHUMHS ¥ OKpYXkKarolas cpena

Hossie Matepuaiibl 1 TEXHOJIOTHH. BeniecTsa 1 Mmarepralibl B IOBCEAHEBHOM KU3HU
YyesoBeka. XUMHUS U 310pOBbe. be3onacHoe UCITOIb30BaHNE BEIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBasi TOMOIIs TPH XUMHUYECKHUX 0’KOTaX U OTPABJICHHSIX

4.2

4.3

OCHOBBI DKOJIOTHYECKOM I'PAMOTHOCTU. XMMHUYECKOE 3arpsA3HEHHUE OKpYXKaroLleu
cpeast IIIK. Pomp xumuu B pemieHHH SKonorndeckux mpobiem. Ilpupoansie
UCTOYHUKU YIJIEBOJOPOIOB (yrojb, MNPUPOJIHBIA Tra3, HE(PTh), NPOAYKTbI HX
nepepadOoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XUMHUYECKUH 3KCIIEPUMEHT: HM3Y4YeHHE O00pa3loB MaTEpUANOB (CTEKJIO, CILIABBI
METAaJUIOB, [TOJUMEPHbIE MaTepHaJIbl)
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IMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpedoBaHUs

1

11

1.2

IIpoBepsiemble TpeOOBaHUSA K NIPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPAKTHYECKON
JeSTEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYIUX €CTECTBEHHBIX HAyK

0 HAYYHBIX METOJIax MO3HAHHUs, B TOM YHUCJIE 3KCIEPUMEHTAIbHbBIX U
TEOPETUYECKUX METOJAX MCCICAOBAHUSA BELIECTB W U3YYEHUS
XUMHUYECKHUX PEaKIii; YMEHHUE UCTIOIB30BaTh MOJICIH JJII OOBSICHCHHUS
CTPOEHUS ATOMOB U MOJIEKYJI

1.3

2.1

o cepax npodeccHoHaTbHOMN AEATETBHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIMsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYarOIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyaymeit mpodeccuoHanbHOMN eI TeTbHOCTH
¥ CJIeJIaTh OCO3HAHHBIN BEIOOP XUMHHU KaK MPOQHIHLHOTO IIPeIMeTa IIpU
nepexo/ie Ha YPOBEHb CPEAHETO 00IIero 00pa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHHUC MPUMCHATH
CUCTEMY XUMHUUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIFOYACT:

BaXHEHIINE XUMWYECKHUE TIOHATHSA: XUMHUCCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAsT Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHsisi), XUMHUUYECKas
peaKkuMs, peakUUM COEOUHEHUS, PEAKIMH PpaA3JIOKEHUS, pEaKLUU
3aMeIlIeHus, peakuy oOMeHa, TeIuIoBOW I(PQEKT peakiuu, 5K30- U
DHIOTEPMHUUYECKUE DPEAKLIUU, PACTBOP, MAaccoBas IO XMUMHYECKOIO
AJIEMEHTA B COEMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs KOHLEHTpaIHs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOW aTOMa, aTOMHas
opbutanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULIATENBHOCTD, TIOJISPHAs U HEMOJISPHAs
KOBaJICHTHAs CBs3b, HOHHaA CBA3b, METaJUIMYECKaA CBs3b,
KpUCTaLIMYecKass pelEéTka (aTOMHas, MOHHas, MeTaJuIMJYecKas,
MOJIEKYJISIpHAs), WUOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMAILMs, pEaKUUd HMOHHOro  OOMEHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC pCaKkumnu, OKHCIIUTEIIb n
BOCCTAHOBUTENIb, OKHCIEHME W  BOCCTAHOBIEHHE, DIIEKTPOJIN3,
XUMHUYECKOE paBHOBECHE, oOpaTUMble M HeoOpaTHMble peakluH,
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2.2

2.3

3.1

CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us
METAJUIOB, CILIABbI

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoanueckuii 3akon JI.11. MenzeneeBa, 3aK0H MOCTOSHCTBA COCTaBa,
3aKOH ABOrajipo

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TCOPH, TEOpUs
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconnuanuu

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKIIFOYAIOLLICH

YMEHME [TPaBUJIbHO UCIOJIb30BaTh U3yUYEHHBIE BELIECTBA U MaTEpUabl
(B TOM ymCIlie MUHEpAJIbHBIE YIOOPEHHSI, METAJUIBI U CIUIaBbl, TPOIYKTHI
nepepaboTKU  IPUPOJIHBIX HMCTOYHMKOB  YIJIEBOJIOPOAOB  (yrus,
NPUPOJHOTO Ta3a, HedpTu) B OBITY, CETHCKOM XO3siicTBEe, Ha
MPOM3BOJICTBE U TIOHUMAHNE 3HAYCHHS KHUPOB, OCIKOB, YTIIEBOJIOB JUIS
OpraHu3Ma 4ejoBeKa; YMEHHE IMPOrHO3MPOBaTh BIMSHUE BEIIECTB U
XUMHYECKHX IPOLECCOB Ha OpPraHU3M YeJOBEKa U OKpPY)KaroIlyIo

MPUPOHYIO CPEy

3.2

3.3

3.4

YMEHUE HMHTErpupoBaTh XMMUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX
y4eOHBIX IPEIMETOB

HAJIMYHE ONbITA PA0OTHI C PA3TUYHBIMUA HCTOYHIUKAMH HH(POPMAITUH IO
XUMUU (Hay4Has ¥ Hay4yHO-IIONYJspHas JIMTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBATh WH(POPMALHMIO O BEIIECTBAX, HX
IIPEBPALLECHUAX U IPAKTUYECKOM IIPUMEHEHUN U YMEHHE UCITOJIb30BATh
e€ JUIs pelleHus: y4eOHO-T03HaBaTeIbHbIX 33124

7.1
7.2

BnaneHne ocHOBaMH MOHATHMHOIO anmapara ¥ CHMBOJHUYECKOIO
A3blKa XUMUU JJI1 COCTaBlieHUs (OpMyJl HEOPraHMYECKHX BEIIECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUWd; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypbl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBSI3b MOJIOXKEHUs 3yieMeHTa B [lepuonnueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOlee Yucio
AJIEKTPOHOB), pAacIpesieIEeHUeM HIIEKTPOHOB IO 3JHEPreTHUYECKHM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KA U KaJbLUs
[IpencraBienue 0 NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
3JIEMEHTOB (paAMyc aTtoma, 3JeKTPOOTPULATENBHOCTh), MPOCTBIX H
CJIOKHBIX BEIIECTB OT IOJOXKEHMS 3JIeMEHTOB B llepuomnueckoin
cucreMe (B MaJbIX Iepruoax U IIaBHBIX MOATPYIIAax) U 3JEKTPOHHOTO
CTPOEHHMS aTOMa

YMenue kinaccupuuupoBarh:
XUMHNYECKHUEC DJICMECHTHI
HEOpPraHMUYECKHE BELIECTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeacirh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsn
HOHa
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BUJ XHMHYECKOH CBSI3M W THII KpHCT&J’IJ’IH‘ICCKOfI CTPYKTYpbI B

8.2
COCTMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PACTBOpaxX BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEh H BOCCTAHOBHUTEIh
9 YMeHne xapakTepru3oBath (HU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,
9.1 KpeMHUH, a30T, pocdop, cepa, XI0p, HATPUH, KaJauil, MarHUH, KaJIbIIHiA,
ATFOMUHHM, KEJIE30)
CJIOHBIX BELIECTB, B TOM YHCJIE UX BOJHBIX paCTBOPOB (BOJIa, aMMHUaK,
XJIOPOBOJIOPO/I, CEPOBOJOPO/, OKCHJIBI U THAPOKCU B MeTaIIoB [—11A
9.2 rpynn, amomunusg, meau (II), nuuka, sxeneza (II m III), oxcummbl
yraeponaa (IT u IV), kpemuus (IV), azora u pocdopa (11T u V), cepwr (IV
u VI), cepHucras, cepHas, a3oTucras, a3oTHasi, pochopHas, yroipHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MPOTHO3MPOBaTh W  XapaKTePU30BaTh CBOMCTBA  BEIICCTB B
93 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, HPUMEHEHHE BELIECTB B
3aBHCHMOCTH OT UX CBOHCTB, BO3MOXHOCTh IMPOTECKAHUS XUMHYICCKHX
MIPEBPAICHUI B PAa3JIMYHBIX YCIOBHUIX
10 YMeHHne coCTaBiIsaTh MOJIEKYJISIPHBbIE U HOHHBIE YPAaBHEHUS PEaKlUid, B
TOM YHCIIC:
10.1 peaKkIuii HFOHHOTO OOMEeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHi
103 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
(TpyTim) HEOPraHUYECKUX BEIIECTB
10.4 MOITBEPIKTAOIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUEThI):
111 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHCHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJIUICCTBO
BeIllecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB peakluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJIJaMHU Hay4yHOTO MO3HAHUS (HAOI0IeHUE, U3MEPEHHE,
121 HKCIIEPUMEHT, MOJICTTUPOBAHUE ) IIPU N3YICHHUH BEIIECTB U XUMHUIESCKHIX
SBIIEHUH; yMeHHEe CHOPMYIUPOBATH MPOOIEMY U MPEIOKHUTD MyTH €€
perreHus
122 Oe3omacHoil pabOTBl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
MOCY/I0H 1 JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MacHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMHU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 3JI0POBbSl U OKPYXKAIOIIEW MNPUPOAHON Cpelpl; MOHMMaHHE Bpeaa

(omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIE OPTaHU3MBI OMPECIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEJIOTBpAILLlEHUs] UX BPEAHOIO
BO31€MCTBUA
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13

131

13.2

Hanuuue nmpakTHuecKUX HABBIKOB IUIAHUPOBAHUSA U OCYUIECTBIICHUS
CIIEYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:

U3y4eHHe U ONHcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
¢  (uU3NYECKUMHU M  XUMHUYECKHUMH  SIBJICHUSMHU;  OIBITHI,
WUTIOCTPUPYIOIIME TPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKLni

U3Yy4eHHE CII0COO0B pa3fiesieHus: cMeceit

13.3

MMOJIYYCHHE KUCTIOpOoaa U U3YUCHUC €TO CBOfICTB; IIOJIYY€HHUE BOAOPOaa
H U3Y4YCHUC €T'O CBOI7[CTB; MOJIYYCHHEC YTJICKHUCIIOIO ra3a u U3y4CHUC €ro
CBOﬁCTB; IMOJIYUYCHHNEC aMMHaKa U U3Yy4YCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHON MaccoBOM  nonei
pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKATOPOB (;makmyca, METHUJIOpaHIKa u
dbeHondTanenHa) IS ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax
KHUCJIOT U ILIeJIoYei

WCCIIC/IOBAHUE U  OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3MUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH METAJIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMH,
COJISIMU; TIOJTy4YEHUE HEPACTBOPUMBIX OCHOBAHMIA; BHITECHEHHE OJHOTO
MeTajula APYTUM €3 pPacTBOpa COJIM; HCCIIEAOBaHHE aM(OTEPHBIX
CBOICTB T'UAPOKCUIOB ATIOMUHUS U IIMHKA

13.7

pelIeHne YKCIEPUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCTUHEHHI; « DJIEKTPOIIUTUUECKAS TUCCOIIUALIUS;
«BaxHeime HeMeTaJlIbl X UX COSANHCHUSY; «BaxkHeHIIe MeTaIjIbl
1 X COCOUHCHUS

13.8

14

141

14.2

XMMUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIME  HPU3HAKU
NPOTEKaHHUS PEaKIMii MOHHOTO OOMEHa; KaueCTBEHHBIE pEeakIuh Ha
INPUCYTCTBYIOLME B BOJHBIX PAacTBOpax MOHBI: XJOpPHUA-, OpOMUj-,
noua-, cyibdat-, pocdar-, kapOOHAT-, CUIMKAT-AHUOHBI, TUAPOKCU-
MOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbLs, alFOMUHUS, Jkene3a (2+)
u xxenes3a (3+), menu (2+), nuHKa

YmMmenue:

NPEICTaBIATh PE3yAbTaThl JKCIIEPUMEHTa B (GOpMe BBIBOJIOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPHUUECKUE
3aKOHOMEPHOCTH

YCTaHABJIMBATH CBSI3U MEXKIy peallbHO HAOIIF0JaeMBIMH XUMHUYECKUMHU

ABJICHUSIMU U TIPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMbBIX HA OCHOBHOM
I'oCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Koxa
1
1.1

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
[lepBoHavasibHBIE XUMUYECKHE TTOHATHUS
UucTteie BemecTBa u cMecu. CriocoObI pa3iesieHus: cMecei

1.2

1.3

ATOMBI H MOJICKYIJIBI. Xumuaeckue 3neMeHThl. CHMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BEIICCTBA.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
CreneHb OKUCIICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAss aTOMHAas Macca.
OrHocuTenpHas MOJICKYJIsIpHad Macca. MaccoBas 7015 XUMHAYECKOTO 3JICMCHTa
B COCIUMHCHHNU

1.5

1.6

KomuuectBo BemectBa. Moab. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

Du3nyecKkue U XMMHUUYECKHUE SIBICHUs. XUMHUYECKas PEeaklMs U €€ MPU3HaKU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB
J.. Menneneea. CTpoeHHUe aTOMOB

2.1

[lepuonnueckui 3akoH. Ilepuoanueckass cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.U. Menneneesa. Ilepuoasl u rpynnbel. @U3HYECKUI CMBICI IOPSIKOBOTO
HOMEpa, HOMEPOB MEPHOA U TPYIIBI JIEMEHTa

2.2

Ctpoenne atromoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TeEpBhIX 20 XHUMHUYECKHX DJIEMEHTOB
ITepuonnueckoii cucremsl .M. MeHeneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCJUHEHHUHA B
COOTBETCTBUHU C TMOJOXKEHHEM »3JieMeHTOB B Ilepuoandeckoil cucreme u
CTPOEHHUEM HUX aTOMOB

Crpoenue BeniecTBa

3.1

3.2

Xumuueckasi cBsizb. KoBaseHTHas (TMOJsipHAsE ¥ HEMOJISIPHAs))  CBSA3b.
DNeKTpOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMEHTOB. VOHHas  CBs3b.
Meramnuueckas CBSI3b

Tunel KpPUCTATUYECKUX PEmETOK (aTOMHAasl, HMOHHAs, METaJUTMYeCKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTALINYECKOW PEIIETKH U BHAA
XUMHYECKOU CBSI3H

Baxuerie mnpeacraBuTeNM HEOPraHWYECKUX BemlecTB. Hemertamisl u ux
coeMHeHMsA. MeTalIbl U UX COeTUHEHUS

4.1

Knaccuukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHUX COEJUHEHUH: OKCHIO0B
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, amM(poTepHBbIE) u
Hecosieo0pa3yrole; OCHOBaHMN (LIENOYM M HEpacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICOMepKAae ¥ OECKUCIOPOIHBIE, OIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpeTHUX U KUCIIBIX)
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dusnyeckue W XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HECMCTAJIOB!

4.2 BOJIOPO/1a, XJIOPa, KUCIOPOJa, CEPhI, a30Ta, pochopa, yriaepoaa, KpEeMHHS
du3nyecKkue U XUMHUYECKHE CBOMCTBA IPOCTBIX BEUIECTB-METAJUIOB: JIUTHUSA,
4.3 HATpPHs, KaJIWsl, MarHAs M KaJIbLUs, aJIOMUHUSA, XKelle3a. DINEKTPOXUMUYECKUN
ps HAIPSDKEHUN METAJUIOB
44 Du3nyecKue 1 XUMUYECKHE CBOMCTBA BOAOPOIHBIX COCINHEHUI HEMETAJIOB!
XJIOPOBOIOPOJIa, CEPOBOAOPOIA, AMMHUAKA
du3nyeckue U XMMHUYECKUE CBOMCTBA OKCHIOB HeMeTramoB: cepsl (IV, VI),
4.5 azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyuenne
OKCHJIOB HEMETAJLIOB
46 Xumunyeckue cBoricTBa okcuaoB: MetawioB [A—IIIA rpynn, munaka, meau(Il) u
xenesa(ll, III). [Tonydyenre okCUI0B METAIIOB
XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha pUMeEpe
4.7 TUAPOKCHIOB aJTIOMUHMS, Kene3a, [uHKa). [lomydyeHue oOCHOBaHUU U
aM(OTEpHBIX TUAPOKCU]IOB
OOure XMMHUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
48 CEPHUCTOM, CepHva/'I, azoTHOH, (ochopHOH, IipeMHI/IeB?f/'I, YI‘OJII)HOI\/JIV. Oco0Oble
XMMHMYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyyenue kuciot
4.9 OO01mure XUMHYECKHEe CBOMCTBA cpeHuX coneid. [Tomydenue comeit
410 [Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,
YTJIEKUCIIOro ra3a B JlabopaTopuu
111 [Tonyuenne ammuaka, CEpHOM U @30THOM KUCJIOT B MPOMBINUIEHHOCTH. O011ue
CocoObI NOJTYYEHHUsI METAJJIOB
412 I'enernyeckas CBsI3b MEXAY KJIaCCAMHU HEOPTraHMYECKHUX COCIUHEHHUN
5 XUMUYECKUE pEeaKLIUU
Knaccugukanus XuMHUUECKUX peakyil o pa3IudHbIM IPU3HAKAM: 110 YUCITY U
5.1 COCTaBY YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno
WU3MEHEHHUIO CTENEHEN OKUCIEHUS] XUMUYECKUX IIEMEHTOB
52 TemnoBoit 3 ¢deKkT XUMHUYECKON peakuu, TEPMOXHUMHUYECKHE YpaBHEHUS.
OK30- U DHIOTEpMUYECKUE peakinu. TepMOXUMUYECKHE YPABHEHHUSI
OKHCINTENTBHOBOCCTAHOBUTENbHBIE peakuu. OKUCINUTENN U BOCCTAHOBUTEIIH.
5.3 [Ipouieccel  OKMCIEHMSI W BOCCTAHOBJEHMS.  ODJIEKTPOHHBIM  OayiaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopus anekTponnTHdeckon quccounanuu. Katnonsl, aHHOHBI. DJIEKTPOIUTHI
' 1 HERNIeKTPOJUThL. CHilbHBIE U cl1abble 3JeKTPOIUThl. CTEneHb TUCColUalun
55 Peaxmnn I/IOHHOFO"O6MeHa. VYcnoBus mpoTeKkaHust pevaKuI/Iﬁ HOHHOrO OOMeEHa,
IOJIHBIE U COKPALLIEHHBIE HOHHBIE YPABHEHHUSI pEaKLui
6 XUMHS U OKpYXKarollas cpesia
BemectBa u Marepuansl B INOBCEJHEBHOW JKM3HM YelOBeKa. be3omacHoe
6.1 HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklMil B J1adopaTopuu U OBITY.
IlepBast moMoIIb IPY XUMUYECKHUX 0KOTaX M OTPABIEHUSIX
XUMUYECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (KUCIOTHBIE — JOXKIH,
6.2 3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHHUs

[Ipenenpras momyctumasi koHreHtpamus BemectB (I1/IK). Ponp xumum B
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pCLICHHU HKOJOTHYECKUX MpolieM. YCHIeHHE MapHUKoBoro isddexra,
pa3pymeHne 030HOBOTO CIIOS

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaepona, KpEMHHUS U UX COCTUHEHUN B
OBITY, MEIWIMHE, NMPOMBINUICHHOCTH U CEJILCKOM Xo3siicTBe. [IpumeHeHue

6.3 METAJUIOB M CIUIABOB (CTallb, YYT'YyH, TIOPAJIOMHUHHNA, OpoH3a) B OBITY H
MIPOMBIIIICHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

6.4 [TpupoHblE HMCTOYHHMKH YTIIEBOIOPOIOB (Yroib, NMPUPOIHBIN Ta3, HEPTh),
MPOYKTHI X MepepaboTku (OCH3MH), UX POJIb B OBITY M IPOMBIIUICHHOCTH
[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCITUHECHUSIX

6.5 yriepoa (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STaHOJ, TIMIEPHH, YKCYCHAs! KUCIIOTA).
[ToHsiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OCITKaX, YTIeBOAaX — M UX
POJIU B )KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 o GpopmysaM XUMHUYECKUX COeIMHEHUN

7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM
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YYEBHO-METOAUYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Xumus: 8-# kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ U3/1aHue, epepadboTaHHOE
I'a6puensu O.C., OctpoymoB W.I'., CnankoB C.A. AkunonepHoe o61mecTBo «M3naTeabcTBo
«IIpocsemienne»
» Xumust: 9-# kimacc: 6a30BbIi YPOBEHB: YUCOHUK; S-€ U3/IaHue, IepepaboTaHHOE
IMa6puensu O.C., OctpoymoB WN.I'., CiankoB C.A. AxkunonepHoe o61mecTBo «3nareascTBo
«IIpocBemieHue

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS
O.C.I'abpuensn. Hacronpnas kaura yunrens. - M.: JIpoda, 20251

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
bubmuoreka [{OK https://m.edsoo.ru
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