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INOSICHUTEJIBHAS 3ATIUCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOrO OOIIEro o6pa3oBaHHS COCTABIEHA HA OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOEHHMS OCHOBHOH 0GpasoBaTenbHON MPOrpaMMBI OCHOBHOTO OGIIEro
obpasosanus, npeactasneHHsx B PI'OC 00O, a rakxke Ha ocHOBe (emepanbHON paGodel mporpaMmsl
BOCIIMTaHHUS ¥ C Yy4€TOM KOHIENIMH IpernojaaBaHus yd4eOHOro mpeamera «Xumus» B 00pa3soBaTeIbHBIX
opranmsammax Poccuiickoit enepanuu.

IIporpamMma 1Mo XuMUH JaéT NpeACTaBICHHE O LeJiX, 00wel crparernyu o6yueHHs, BOCIHTAHAS U
pasBHUTHA OOY4AIOMMXCA CPEACTBAMH y4eGHOrO IpeaMeTa, YCTAHABIMBAET 00A3aTEIbHOE IPEAMETHOE
COJEpXKaHue, MpeycMaTpHBaeT PaclpellelieHHe €ro 110 KiaccaM M CTPYKTYpUpOBAaHHE 1O pasfenaMm H
TEMaM MpOrpaMMbl [0 XHMHH, OIpEJe/sieT KONUYECTBEHHBIE H KAueCTBEHHBIE XapaKTEePHUCTHKH
CoZiepKaHMsl, PEKOMEHIYEMYIO IOC/IEIOBATENbHOCT H3Y4YEHHA XHMHH C YYETOM MEKIPEIMETHEIX U
BHYTPHUIIPEAMETHBIX CBs3€H, JOTMKM y4eOHOro Ipolecca, BO3PacTHBIX OCOOEHHOCTeH OOyuarommxcs,
onpeneNnseT BO3MOXHOCTH IpeJMeTa Uil peann3aiuu TpeboBaunuit K pe3yibraTaM OCBOEHHS OCHOBHOM
obpasoBaTesbHOM NpPOrpaMMbl Ha YPOBHE OCHOBHOTO ofuiero ofpasoBaHHs, a Takke TpeCOBaHHH K
pesyibraTaM 0o0y4eHHMS XMMHM Ha YPOBHE Iejeil H3ydeHHs MpeJMeTa ¥ OCHOBHBIX BHIOB ydeGHO-
MIO3HABATEIFHON NEeATEIbHOCTH 00yJaromerocs 1o 0CBOSHHUIO Y4eOHOTO COMepIKaHus.

3HaHME XMMHH CIYKHT OCHOBOH JUIi (DOPMHPOBAHHUS MHPOBO33pEHHS OOYHYAIOLIErocs, ero
IPEICTABICHUA O MAarepHalbHOM €IMHCTBE MMpa, BaXHYIO pOJIb HIPAIOT (OPMHPYEMBIE XHUMHEii
NPEACTABICHUS O B3aHMONPEBPAIIEHHUAX SHEPIUH H 00 BOIIOLMH BEMIECTB B IIPUPOJE, O MYTIX PElIeHHs
rIo0abHBIX MPOOIEM yCTOHYMBOIO PasBHTHS HYEIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUINEBOH 1
9KOIOrHIecKoi Oe3omacHocTH, mpobiieM 31paBOOXpAHEHHS.

W3yuenue XuMun:

CIOCOOCTBYeT peanu3allii BO3MOKHOCTEH JUid CcaMopasBUTHs ¥ (OPMHPOBAHHA KYJILTYDBI
JIMYHOCTH, €€ o0Imeit 1 QYHKUHOHABHOM rPAMOTHOCTH;

BHOCHMT BKJIaJ B (OPMMpPOBAaHHE MBIIIICHUS H TBOPYECKUX CIIOCOOHOCTEH 0OYUAIOIIMXCS, HABBIKOB
X CAMOCTOATENIBHOH Y4eOHOH JeATeNTbHOCTH, JKCIIEPUMEHTANBHBIX M HCCIENO0BATENLCKHX YMEHHH,
HEOOXOUMEIX KaK B IIOBCEIHEBHOM JKHU3HH, TaK H B IPO(YECCHOHAIBHOM AeATENBHOCTH;

3HAKOMHUT CO cHenu(UKOH HAYYHOTO MEINIIEHMS, 3aKJIANbIBAET OCHOBHI LEJOCTHOIO B3MVSIA HA
€[IMHCTBO IIPUPOJBEI H YEJIOBEKa, SBIIETCS OTBETCTBEHHBIM 5TalloM B (OPMHPOBAHMH ECTECTBEHHO-
HaY4YHOH IrpaMOTHOCTH O0YYarOIIHXCA;

crocobeTByeT (GOPMHMPOBAHMIO LEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IOPHPOJIE, K 4eJIOBEKY, BHOCHUT CBOM BKIIa] B 3KOJIOrHYecKoe 06pazoBaHne 00yJarommxcs.

HaHHble HanpaBieHus B 00yuyeHuM XuMum obecrednBaroTcs crenuukoil cogepkanus y4ebHOTro
npeaMeTa, KOTOPhIH SBJSETCS NEJarorHuecKH aJanTHPOBAHHBIM OTPaKeHHEM 6a3soBOM HAyKM XMMHH Ha
onpeAeIEHHOM dTarne e€ pa3BUTHA.

Kypc xumMuu Ha ypoBHE OCHOBHOTO o0Omero o6pa3zoBaHHs OpPHEHTHPOBAH HA OCBOCHHE
00y4JalOmUMHICS CHCTEMbl IIEPBOHAYAIbHBIX MOHATHH XHMHH, OCHOB HEOPTAHWYECKOM XHUMHH H
HEKOTOPBIX OTJICIBHBIX 3HAYHMBIX IIOHATHH OPraHUYeCKOH XUMHH.

CrpykTypa comepikaHus IIPOrpaMMEI TI0 XMUMHH C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO TIOAXOMAA K
eé usyyennto. Coziepykanue CKIaJbIBACTCS U3 CHCTEMBI IOHATHH 0 XHMHYECKOM 3I€MEHTE M BEIECTBE M
CHCTEMBI MOHATAH O XMMHYeCKol peaknuu. O6e 3TH CHCTEMBbl CTPYKTYPHO OPraHM30BAHBI 10 TMPUHITAITY
II0CJIEI0BATENILHOTO PAa3BUTHS 3HAHHMH HA OCHOBE TEOPETHUECKHX ITpe/ICTaBIeHHt PAa3HOTr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4eHHS KaK OCHOBBI BCETO €CTECTBO3HAHHMSA,

— Ilepuoauyeckoro 3akona [I. M. Menaeneesa kak 0CHOBHOTO 3aKOHA XUMHUH,

— YY€HHs O CTPOEHHH aTOMa H XMMHUYECKOMH CBSI3H;

— IIPe/ICTABIIEHHMI 00 SIIEKTPOIUTHIECKOH IUCCOMHAIIHE BEIIECTB B PACTBOPAX.

Teoperuueckue 3HaHHsA pacCMAaTPHUBAIOTCS HA OCHOBE 3MITMPHYECKH MONYYCHHBIX M OCMBICIICHHBIX
(axToB, pasBUBaIOTCA IOCIEIOBATENBHO OT OHOIO YPOBHS K APYTOMY, BBIIONHSS (YHKIHH OOBSICHEHHUS 1
NPOTHO3MPOBAHHS CBONCTB, CTPOEHMS H BO3MOXHOCTEH MPaKTHYECKOTO MPUMEHEHMS H TMOIydEHHUS
U3yYaeMBIX BEIIECTB.

OcBoenue mporpaMMel MO XHMHH CIOCOGCTBYET (DOPMHPOBAHMIO MPEACTABICHHA O XMMHUYECKOH
COCTaBILIIOIICH HAYYHOH KapTHHBI MMPa B JIOTHKE €€ CHCTEMHOM IPHPOEL, LIEHHOCTHONO OTHOIIEHHUS K
HAayYHOMY 3HaHHIO ¥ METOJaM II03HAHMs B HayKe. M3yueHue XHMHUH TPOUCXOUT C MPUBIICYEHUEM 3HAHUN



H3 paHee U3y4eHHBIX Y4EOHBIX IPEIMETOB: «Oxpyxarommuit Mup», «broorus. 57 wiaccs» u «Pusnka. 7
KJTacCy.

[IpH H3yYEeHHH XHMHH [POUCXOAUT HOPMHPOBAHHE 3HAHUH OCHOB XHMHYECKOH HAYKH Kak obnacti
COBPEMEHHOTO €CTECTBO3HAHHSA, NPAKTHYECKON IEATEIBHOCTH YeI0BEKa M KaK OIHOIrO M3 KOMIIOHCHTOB
MHEpPOBOH KyJIBTYpEL 3a/1a4a ydeGHOro Ipe/MeTa COCTOUT B (JOPMUPOBAHNH CHCTEMBI XHMHIECKHX 3HaHUH
— paxkHeHmmx (axkToB, MOHATHH, 3aKOHOB U TEOPETHYECKHX MOJIOKEHHH, JOCTYIMHBIX 0000IEHMHA
MHPOBO33PEHYECKOr0 XapakTepa, f3bIKa HayKd, B NPHOOLICHHM K HAyYHBIM METOJaM MO3HAHHUS IpH
M3ydeHHH BEIIECTB H XMMUIECKUX PeaKiyii, B ()OPMUPOBAHMY M PA3BHTHH [O3HABATEILHBIX YMCHHA H HX
PUMEHEHUH B yueOHO-TI03HABATEILHOH 1 y4eOHO-HCCIeI0BATEECKOH NeATEIbHOCTH, OCBOCHHH ITPaBHII
Ge3onacHoro 00pamieH s ¢ BEECTBAMH B OBCEHCBHOM JKHU3HH.

TIpu M3ydeHUH XMMHH Ha YPOBHE OCHOBHOTO ofmiero 00pasoBaHMs BaXHOE 3HAYCHHUC nproOpenu
TaKHe IeNH, Kak:

— (opMHpOBaHHE MHTEIUICKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K camMo00pa30BaHHIO,
COTPYZHHMYECTBY, CAMOCTOSTEIbHOMY HNPHHATHIO PEIIeHWH, CrocoOHOH ananTHpOBAaTHCA K OrICTPO
MEHSIOIUMCS YCIIOBHSM XKH3HH;

— HAINpPaBJIEHHOCTh 00YYEHHs Ha CHCTEMATHIECKOe IPHOOIICHHE 0By4aromuxcs K caMoCTOATE IbHOM
TO3HABATE/ILHOM JEeATETPHOCTH, HAydHBIM METOJaM [03HaHHUs, (OPMHUPYIOIIAM MOTHBALHIO M Pa3sBUTHE
criocobHOCTEH K XUMHH;

— obecredeHHe YCIOBHi, COCOBCTBYIOMUX NPHOOPETEH!IO 00yYaOUMHCS OTIbITa pa3HooOpasHoOi
NESTEbHOCTH, MO3HAHAS H CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETSHIIHH), AMEIOMHX
YHUBEpCATbHOE 3HAUECHHE JUIS Pa3IMYHBIX BHIOB EATEIbHOCTH;

— topmuposanue obmeil GyHKIMOHANBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM HHCIC
yMeHHH 06BACHATH W OLEHHBATh SBJICHUA OKPYXKAIOLIEr0 MHUpa, HCIIONMB3YS 3HAHHUS U OIBIT, IONy4IeHHbIE
IpH M3yYeHHH XMMUHM, [PHMEHATh HX NPH PEIIEHAH NMPOGIeM B TNOBCEIHCBHOH JKH3HH H TPY/I0BOH
JIeSITETIBHOCTH;

— ¢opmupoBaHHe y OOYYAIOIMXCA TIyMAHACTHYECKHX OTHOMICHHH, IIOHMMAHHS UEHHOCTH
XMMWYECKUX 3HAHWA U1 BHIPAGOTKH SKOJIOTHYECKH Le1eco00pasHOTO MOBEICHHs B ObITY M TPYAOBOH
JIESTEBHOCTH B IIEJSX COXPAHEHHs CBOETO 3J0POBhS M OKPYKAIOIIEH IPHPOIHON CPe/Ib;

— pa3sBHTHE MOTHMBAlU¥ K OOydeHHIO, CHOCOOHOCTEH K CAaMOKOHTDOMIO M CaMOBOCIMTAHMIO HA
OCHOBE YCBOGHHs OOINEYeNOBEYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY npoduis H
HAINPABJEHHOCTH NAIBHEHIIEr0 00yIeHuMs.

O6mee uMCNO YACOB, OTBENSHHBIX JUIS M3ydeHHs XHMHM Ha YPOBHE OCHOBHOTO OOIIEro
oGpasoBanus, cocTasisier 136 wacos: B 8 kracce — 68 9acos (2 vaca B HeJIeNIO), B 9 xnacce — 68 yvacos (2
yaca B HEJIEINIO).



COJAEPKAHME ObYYEHHS

8 KJIACC

IlepBoHayajbHbIe XHMHYECKHE OHATHS

Ipeamer xumuH. Pojib XMMHH B JKM3HH HeNOBEKa. XHMHs B CHcTeMe HayK. Tena W BelleCTBa.
dusnueckue cBoiicTBa BellecTB. ArperaTHoe cocrosHue BemecTB. [JomsTHe 0 MeToJax NO3HAHHA B
xumun. Yuctele BemecTsa 1 cMecH. CriocoObl pa3ienieHus CMecen.

ATOMBI ¥ MOJIEKyJbl. XAMHYECKHE 3/1eMeHThl. CHMBOIBI XHMHYECKHX 31eMeHTOB. IIpocThie u
CIIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuueckas QopMyna. BaleHTHOCTH aTOMOB XHMHYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHas aToMHas Macca. OTHoOcuTenbHAs MONEKy/sipHas Macca. Maccosas
107151 XAMHYECKOT0 JJIEMEHTa B COEIHHEHHH.

KomuuectBo BemectBa. Mombs. MonspHas Macca. B3anMocBs3b KOJHYECTBA, MAacchl H YHCIIa
CTPYKTYPHBIX SIHHHI] BeliecTBa. Pacuérsl mo popmynaM XUMHYECKHX COEMHEHMH.

du3ndecKkue H XMMHYECKHE ABJIEeHHS. XMMHYECKasd peakiHs H e€ IpH3Haku. 3aKoH COXPaHEHUA
Macchl BEINECTB. XUMHUeckme ypasHenus. Kiaccuduxanms XHMHHYECKHX peakiuil (coeauHeHus,
pa3noKeHus, 3aMeleHns, oOMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOM, IpaBuiaMu paboTsl B 1abopaTopuu B npuémMamu o6palieHus
¢ naGoparopHeM O0GOpyNOBaHMEM, H3YYeHHE M ONHMCaHHe (U3UYEeCKHX CBOHCTB 006pasios
HEOPraHu4YeCcKHX BelnecTB, Habmogenue ¢u3udeckux (MIaBleHHE BOCKA, TasHUE JIbJa, PacTHpPaHHe
caxapa B CTYTIKe, KATIEHWE ¥ KOH/ICHCALMs BOIbI) M XHMUYECKHX (TOPEHHE CBEYH, IPOKAIMBAHHE MEIHON
MPOBOJIOKH, B3aUMOJEHCTBHE Mejla C KHUCIOTOH) SBIECHHH, HaONMOJEHME M ONHMCAHWE IPH3HAKOB
MPOTEKAHHS XUMHYECKUX peakiuil (pa3noxeHue caxapa, B3aUMOJEHCTBHE CEPHOM KHCIIOTHI ¢ XJIOPHIOM
Oapus, paznoxkenue rupokcua meau (II) npu HarpeBanuy, B3aUMOICHCTBHE JKEJI€3a ¢ PACTBOPOM CONHA
memu (1), u3yueHne crnoco0oB pa3/ieIeHHs CMECEH: ¢ MOMOIIBI0 MarHuTa, GUILTPOBaHKE, BEIIAPHBAHHE,
JMCTHIUISALMS, XpoMaTtorpadus, NpoBeJjleHHe OYMCTKHM IOBAPEHHOH cOolM, HAOMIOJEHHE M ONMCaHUE
pEe3yJIbTATOB IMPOBEICHHS OIBITA, MUTIOCTPUPYIOMIEr0 3aKOH COXPAaHEHUS MACChl, CO3JaHHE MOJejeH
MOJIEKYJT (INApPOCTEPIKHEBBIX ).

BakHeiimue npeacTaBUTe/IH HEOPraHHYECKHX BEIIECTB

Bosayx — cmecs rasoB. CoctaB Bo3zgyxa. Kuciiopoa — amemeHT u mpocToe BemecTso. Haxoxaenue
KHCIIOpO/ia B IpUpoie, HU3HYECKHEe B XUMUYecKne cBoitcTsa (peakuun ropenus). Oxcunsl. IIpumenenne
kuciopoza. Crmoco0bl IONydeHHsT KHCIOpoAa B J1abopaTopyH H TNPOMBIIIIEHHOCTH. Kpyrosopor
Kucnopoza B mpupoje. O30H — amtoTpornHas MoU(pHKAIIHS KHCIOPOoJa.

Tenmosoit  addexT XUMHUSCKOW  peakiud, TEPMOXHMHYECKHE YpDaBHEHHS, 9K30- H
SHIIOTEPMHUYECKHE PeaKkiuy. TOMINBO: yroNk W MeTaH. 3arps3HEHHE BO3JyXa, YCHICHHE IIapHHUKOBOIO
sddexTa, pazpyiieHue 030HOBOTO CIOSL.

Bomopon — ameMeHT M mpoctoe BemecTBo. Haxokaenuwe Bomopoaa B mpupone, (usudeckue H
XHMHUYECKHe CBOMCTRA, IPUMEHEHHUE, criocoOb! nonydeHus. KucinoTs: # conu.

Monspueiii 065EM razoB. PacuéTel 110 XUMUYECKUM YPaBHEHHAM.

®uznueckue cBoiicTa Boael. Boja xak pactBoputelns. PactBopsl. Hacenmennble B HEHACHIECHHBIE
pacTBOpel. PacTBOpMMOCTH BellecTB B Boje. MaccoBas O BEINeCTBaA B PacTBOpe. XHUMHYECKHE
cBoiictBa Bojbl. OcHOBaHHSA. Poib pacTBOPOB B MPHUPOJE M B KU3HH dYeloBeKa. KpyroBopoT BOJbI B
npupoze. 3arpsisHeHHe NPUPOAHLIX BoA. OXpaHa U OYUCTKA IPUPOIHEIX BOJ.

Knaccuduxanus  Heoprammdeckux  coeguHeHmi. Oxcuupel.  Knaccudukammss — oxcuaos:
coneobpasyromiie (OCHOBHBIE, KHCIOTHBIE, am(oTepHBIE) H Heconeobpasyromue. Homenxnatypa
OKcHIIOB. DH3UUECKUe U XUMUYECKUE CBOMCTBA OKCHAOB. [loryueHne OKCHIOB.

OcHoBanus. Knaccubukaiys ocHOBaHU#: ET0YN U HEpacTBOpUMEIe ocHoBaHMs, HomeHknaTtypa
OCHOBaHMM. DHU3HYECKHE M XHMHYECKHE CBOMCTBa OCHOBaHHUH. [TomyueHne OCHOBaHHH.

Kucnotsl. Knaccudukarus xucnor. Homenknarypa kuciaor. @u3nyeckue ¥ XMMUYECKHE CBOMCTBA
kucioT. Pan akrusaocta metamutoB H. H. Bekerosa. Ilonyuenue xucior.

Comu. Homenknarypa coneil. @usnueckue u XuMudeckue cBokcrra conetl. [lomydenune coneii.

I'eneTHUeCcKas CBS3b MEXKIY KJIaCCAMH HEOPraHWYECKUX COEIMHEHHIA.

Xumuueckuii sxcnepumenm:



KAaYeCTBEHHOE OINpeelIcHHe COAEP)KAHWS KHUCIOpPOAa B BO3NyXe, MOTydeHue, coOupaHwue,
pacro3HaBaHHE M M3YYEHHE CBONCTB KHCIOPOZA, HaOIIONCHHE B3aMMOICHCTBHS BEIECTB C KHCIOPOAOM
H yCIOBHS BO3HHKHOBEHHS ¥ IPEKpaIleHHs ropeHHus (1oXKapa), 03HaKOMIIEHHE ¢ 00pasliaMH OKCHIOB W
OIMCAHHE HX CBOMCTB, TNOJy4YeHWe, coOHpaHHe, pAcIO3HaBaHHE M H3ydeHHE CBOWCTB BOJOpOJa
(ropenne), B3amMojedicteue Bojopoxa ¢ oxcuaom Meam  (II)  (BO3MOXHO — HCMOIB30BaHHE
BHJIEOMATEPHAIIOB), HAGMIOEHHE 00Pa3OB BEIIECTB KOMHYECTBOM | MOJb, HCCIe0BaHIe 0COOEHHOCTE]
pacTBOpEHHs BEIECTB C PAa3NIMYHOH DPACTBOPMMOCTBIO, IPHTOTOBIEHHE DPACTBOPOB C OHPENCIEHHOH
MaccoBOH [0JIeH pacCTBOPEHHOTO BEIIECTBA, B3aUMOEHCTBAE BOIBI C META/UIaMHU (HATPHEM U KaIBIIHEM)
(BO3MOJKHO HMCIIONG30BAHAE BHCOMATEPHANOB), HCCIeNoBaHKEe 00pa3noB HEOPraHMYeCKHX BEIECTB
PA3THYHEIX KJ1acCOB, HAGO/EHNEe H3MEHEHHs OKPacKH HHMKATOPOB B PACTBOPAX KHCIOT U INeN0oYeH,
u3ydende BiammozekcTBus okcuzma Meau (II) ¢ pacTBopoM CepHOM KHCIIOTEI, KHCIOT C METAIIaMH,
peaKiuil HeldTpanH3alyy, NOTy4eHAE HEPaCTBOPHMBIX OCHOBAHHH, BEITECHEHHE OJHOTO METaIlIa IPyraM
U3 PacTBOpa COJIH, pelleHne SKCIepPAMEHTABHBIX 3a/1a4 110 TeMe «BakueHInHe KIracchl HeOpraHuIecKuX
COEIHHEHHN Y,

Mepuomuuecknii 3akon u Ilepmoamveckas cHcrema xXumudecknx saementos JI. H.
Menpgeaeesa. Crpoenne aTomMoB. XumHYecKas CBA3b. OKHCIHTEIbLHO-BOCCTAHOBHTE/IbHbBIE
peaKuun

[lepBble TONBITKH KlacCH(HKAIMH XMMHYeCKHX diaeMeHToB, llomsTHe o rpymmax CXOTHBIX
3NeMEeHTOB (IENOYHblE W IIEIOYHO3EMENbHBIE METAIUIBI, TAJOTEHBl, WHEPTHBIE Iasbl). DJIEMEHTBI,
KOTOpEIe 06pasyioT aMOTEpHBIE OKCH/IBI H THAPOKCHJIBL.

INepromuaeckuii 3axoH. [leprognueckas cHCTEMa XHMHYECKHX 3JIEMEHTOB J. . Menneneesa.
KopoTkomneproHas 1 JiuHHONepHoHas (popmer [Tepromaeckoif cHCTEMBI XUMHYECKHX 31eMeHTOB [l
W. Menneneesa. [lepuoas! i rpynnbl. @uU3ndecKui CMBICT MOPAIKOBOTO HOMEpa, HOMEPOB IEpHOJa H
TPYIIIEI 3JIEMEHTA.

Crpoenme aromoB. CoctaB aroMHbIX szep. M3otomsr Onexktposl. CTpoeHHE 3IKTPOHHBIX
06o0ouex aToMoB TepBhIX 20 XHMHUeckux 3ineMeHTOB [lepmonmueckoi cucremsr JI. Y. Menzeneesa.
XapakTepuCTHKa XMMHYECKOTO 3JIEMEHTa 10 ero monoxkeHmio B Ilepuomumyeckoit cmereme /[l H.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHS pajdyca aTOMOB XHMHYECKHX 3JICMEHTOB, METAIHYECKHX H
HEMETAUTHYECKIX CBOHCTB MO IPyIIaM U IEPHOIaM.

3nauenne [lepmommdeckoro 3akoHa #u Ilepuonuyeckod CHCTeMbl XHMHYECKHX 3JIEMEHTOB A
pas3BuTHs HayKu B npakTukd. J1. . Mennenees — y4€HBIH ¥ rPayKIaHUH.

Xumuueckas cBsi3b. KopaneHTHas (IOJSpHAS ¥ HEIMOJSIPHAA) CBSA3b. DIEKTPOOTPHIATEIBHOCTE
XMMHYECKHX 3JIeMCHTOB. MloHHas CBA3b.

Crenenb oxucieHHs. OKHCIHTEIBHO-BOCCTAHOBHTENBHEIE peakuuu. IIporneccsl OKHCICHHA H
BOCCTaHOBJeHHs. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3ydeHHe 06pasloB BELICCTB METAUIOB M HEMETAIOB, B3aMMOICHCTBHME I'H/POKCHJA HUHKA C
pacTBOpaMH KHCIOT W IIeNode, MPOBEEHHE OIBITOB, WIUIOCTPHPYIOIIHX HPHMEPBI OKHCIHTEIbHO-
BOCCTAHOBHMTENIBHBIX PEaKIyii (TOpeHue, peakilii PasIoKeHUs, COSTUHEHHS).

Measrcnpeomemrbie C6A3U

Peanu3aimst MEKIPEIMETHBIX CBS3eH I[PH H3YYCHHM XHMHMH B 8 KiIacce OCYIIECTBIIETCA 4epes
HCIIONB30BaHKUE KaK OOMIUX eCTECTBEHHO-HAYYHBIX MOHSATHM, TAK W MOHATHH, SBJIAIONHXCSA CHCTEMHBIMU
VTS OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIHKIIA.

ObIIHe ecTeCTBEHHO-HayYHbIe IIOHATHS: Hay4HbIH (aKT, THIOTe3a, TEOPHsl, 3aKOH, aHAJIH3, CHHTE3,
K1accH(HKAMsA, TEPHOANIHOCTh, HaOTIONEeHHe, SKCIEPHMEHT, MOJEITHPOBAHHE, M3MEPEHHE, MOJICID,
ABIICHHE.

dusmka; Marepus, aToM, 3JMeKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH, H30TOIIBI, PaJlHOaKTHBHOCTS,
MOJIEKYJIa, SJIEKTPHYECKWH 3apsj, BEINECTBO, Telno, O0bEM, arperaTHoe COCTOAHHE BEIIECTBA, ras,
(u3HUecKHe BEMYMHEL, e{UHHLEI H3MEPEHHs, KOCMOC, TLIaHeTsl, 38€3/161, ConHIIe.

Buonorus: porocuuTes, Obxanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHbIE MOPOABI, IMOJE3HBIE HCKOMAeMBbIC,
TOILIABO, BOJIHEIE PECYPCHI.

9 KJIACC

BemecTBo H XHMHYECKAS peaKuus



INepunoamueckuii 3axkoH. Ilepuoguueckas cucTeMa XHMHYECKHX SJIEMEHTOB . 1. Menjeneesa.
CTpoeHHE aTOMOB. 3aKOHOMEDHOCTH B M3MEHEHHMH CBOHCTB XHMHYECKHX SIIEMEHTOB NEPBHIX TPEX
TepHONIOB, Kalms, KalbUHsi H HX COCIAMHEHHA B COOTBETCTBMM C TOJIOXKCHHEM OJJICMCHTOB B
[TepuoanyecKkoif CHCTEME M CTPOCHHEM HX aTOMOB.

CTpOeHHE BElIECTBA: BHAbI XMMUYECKOH CBA3M. THIBI KPUCTAIMYECKHX PEIIETOK, 3aBHCHMOCT
CBOWCTB BELIECTBA OT TUIA KPHCTAUINYECKOH PEIIETKH U BH/Ia XMMHUYECKOM CBS3H.

Knaccupukanus d HOMEHKIATypa HEOPraHHYECKHX BEIIECTB. XHMWHYCCKHE CBOHCTBA BEIIECTB,
OTHOCAIIMXCA K DA3NU4YHBIM KJAaccaM HEOPTraHMYeCKMX COeIMHEHMH, TIeHeTHYecKas CBS3b
HEOPraHHYECKHX BEIIECTB.

Krnaccuduxanms XUMHAYECKAX PEaKiuii M0 pasiuyHbIM IpH3HaKaM (0 9HCIy H COCTaBy
YYACTBYIOIMX B PEAKIMH BEMIECTB, [0 TEIIOBOMY J(QEKTy, M0 H3MEHEHHIO CTENCHEH OKHCICHHA
XHMHYECKHX 3IEMEHTOB, 10 0OpaTHMOCTH, IO YYaCTHIO KaTamusatopa). DK30- U 3HIOTepMUYECKHE
peaxiuy, TEPMOXUMHUIECKUE YPABHEHUS.

[lonste o0 cKopocTH xumuueckod peaxmuu. I[Tomatne o6 oOpaTuMpiX M HEOOPATHMBIX
XMMHYECKHX PEakiuaX. [IoHATHE O rOMOIEHHBIX M TETEPOTeHHBIX peakuusx. [lonarue o Karanuse.
[loHsiTHE O XMMHYECKOM paBHOBecHH. PaKTOpbl, BIUIONIME Ha CKOPOCTh XHMHYECKOW PpEaKkiMd H
[IOJIO)KEHHE XMMHUYIECKOTO PABHOBECHS.

OKHC/IUTEIbHO-BOCCTAHOBHTENBHEIE  PEaKIU{,  OSNeKTPOHHBIM  OamaHc  OKHCIMUTETHHO-
BOCCTAHOBHTENbHOH peakinun, CocTaBleHHE ypaBHEHHH OKHCIIHMTEIBHO-BOCCTAHOBHTENBHBIX PEaKIHil ¢
HCIIONE30BAHUEM METOa JIEKTPOHHOT0 Oaranca.

Teopus SMEKTPONUTHYECKON MUCCOMMUAIMH. DIEKTPOTUTE K HESJIEKTPOIUTEL. KaTHOHEBI, aHHOHEL
MexaHHu3M THCCOLHAIMM BEIECTB ¢ Pa3IMYHBIMH BHIAMH XHMHUUYeCKOH cBa3u. CTeneHb NUCCOLHALIMH.
CunsHable 1 ciaabble 3J1eKTPOIUTEL.

Peaknuu HOHHOrO OOMEHA. VYCIIOBHS MPOTEKAHWsS peaKluii HOHHOro oOMEHa, IONHBIE H
COKpalIéHHBIE MOHHBIE ypaBHeHHs peakumid., CBOMCTBAa KHCJIOT, OCHOBAaHMIl H COJeH B CBeTe
IpeICTaBIeHHH 00 3MEeKTpoIuTHYecKod mucconunanyy. KauecTennrle peaknuu Ha woHbl [lomsaThe o
TUIPOJIH3E COJIeH.

Xumudeckuil IKcnepumenm:

03HAKOMJIEHHE ¢ MOJIESIME KPHCTAUTHYECKHX PEMETOK HEOPraHMYECKUX BEIIECTB — METAIIOB H
HeMeTaluioB (rpaduTa W anMasa), CIOXHBIX BEIIECTB (XJOpHJA HATPHs), HCCIEN0OBAHHE 3aBHCHMOCTH
CKOPOCTH  XHMHYECKOH peakiuWd OT BO3AeHCTBHA  pasIMuUHBIX  (HAKTOPOB,  HCCIENOBAHHE
SNIeKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IpOLecca AHCCOLMALMM KHCIOT, MIeNoYedl H Cconelt
(BO3MOXKHO MCIIONB30BAHHE BHICO MAaTEPUAlOB), NMPOBEJEHHE OIBITOB, HIUIOCTPHPYIOUIHX NPH3HAKH
npoTekaHHs peaknuil HomHOro obMeHa (oGpasoBaHMe OCa[Ka, BhUICICHHE rasa, o0pa3oBaHWe BOJE),
OIBITOB, HILUTFOCTPHPYIOLIAX IPUMEPBI OKACIHTEIEHO-BOCCTAHOBUTENBHEIX PEaKIui (ropeHue, peakiuu
pa3JIOKEHHs, COEIMHEHHS), PACIO3HABAHWE HEOPraHWYECKHX BEHIECTB C IIOMOINBIO KaYeCTBEHHBIX
peakiiii Ha HOHBI, pelIeHHe SKCIIEPUMEHTAILHBIX 3a/1a4.

HemeTanabl 1 HX COeAHHEHH S

Obmas xapakTepucTuka ramoreHoB. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTCPHBIC CTCICHH
okucienus. CTpoeHne u (GpuU3HUeCKHe CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XUMHYECKUE CBOMCTBA
Ha TIpHEMepe XJIopa (B3aUMOICHCTBHE ¢ METAILIAMHE, HEMETA/LIaMHy, Ienouamu). Xioposogopoa. ConsHas
KHCJIOTAa, XMMHYECKHE CBOMCTBA, MOJy4YeHHe, NpuMeHeHHe. J[elicTBHE Xyiopa H XJIOPOBOAOPOZa Ha
OpraHm3M 4ejoBeka. BaxkHel e XI0pHIs! M UX HaX0XJIEHHE B IPUPOJIE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmsl. Oco6eHHOCTH CTPOEHHS aTOMOB, XapaKTepHLIE
crenienn okucineHusa. CrtpoeHne u (U3HMYECKHE CBONCTBA NPOCTEIX BELIECTB — KHCIOPOJAA H CEpEHL
AnnotponHele MOAM(MHKALMH KHCIOpPOAA M Cephbl. XHMH4Yeckue cBoictBa cepsl. CepoBoaopol,
cTpoenue, (usmueckHe M XuMuueckue cBoicTBa. OKCHIBI Cepbl KakK IIPEACTABHTENH KHCIOTHBIX
okcujoB, CepHast Kuciora, pU3HIeCKHe W XUMHYECKHEe CBOMcTBa (0OmME Kak MpEACTABUTENS Kiacca
KHCIOT M crenuduueckue). XUMHUYECKHE peaki(du, JeXKalue B OCHOBE IPOMBINUIEHHOrO crocoba
MOJIy4eHUs CepHOH KHCNOTHL. IIprMeHeHHMe cepHOM KuciaOThL. CoiM CepHOH KHCIOTHI, KayeCTBEHHAs
peaknus Ha cynbdar-uoH. HaxoxaeHue cepsl U e€ CoeMHEHHMH B mpupone. XUMHYECKOe 3arpsi3HeHue
OKpy Xalollell Cpelsl COSOMHEHHAMH Cephbl (KHCTOTHBIE AOXKIHM, 3arps3HEHHE BO3JyXa M BOJ0EMOB),
CTIOCOOBI €ro NMPeI0TBPAIIEHHS.

O6mas xapakTepucTuka 3eMeHToB VA-rpynnsl. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
CTEIIEHH OKHCIeHHs, A30T, pacmpocTpaHeHue B TpHUpoJe, (pu3ndeckwme M XMMHYECKHE CBOMCTBA.



KpyroBopoT asora B mnpupoje. AMMHaK, ero (u3muecKkue U XHMHYECKHE CBOICTBA, NOIYYEHHE H
npumenenne. ColM aMMOHHS, HX (U3MYECKAE W XMMWYECKHE CBONCTBA, IpuMeHeHne. KadecTBeHHAs
peakius Ha WOHBI aMMOHWS. A30THas KHCIOTa, €€ MOomydeHue, GU3HYECKHe W XHMHYECKHE CBOHCTBA
(obmme Kak IpeACTaBHTENS Kijacca KHCIOT M crenuduyeckue). Mcmons3oBaHue HHUTPATOB U COJCH
aMMOHHS B Ka4ecTBE MHHEpPThHBIX YyA00peHHH. XHMHYECKOE 3arpA3HCHHE OKPYKAIOLICH CpEebl
COEIMHEHMSIMH a30Ta (KHCIOTHBIE [OXK/IH, 3arps3HEHHE BO3AyXa, NOYBHI H Bomo&MoB). Docdop,
annoTponusle Momubukamu pochopa, pusnueckue u xumudeckue cpoiicrsa. Okcun pocdopa (V) u
dbochopHas kucnoTa, GU3MYECKHE W XMMHYeCKHe CBOHMCTBa, mosyueHue. Mcenonesosanue docdaros B
Ka4yecTBe MUHEPATBHEIX YI00PEeHHHA.

O6mras xapakTepucTuka 31eMeHToB IVA-rpymnmsl. Oco6eHHOCTH CTPOEHHS aTOMOB, XapaKTEPHEIE
CTEIIEHH OKHC/ICHHA, YIJIEpOo, a/UIOTPOIIHBIC MOAM(HKAIINH, paclIpoCTpaHEHHE B IPUAPOJIE, Pusndeckue
U XHMH4Yeckue cBoicTBa. Ancopbumsa. Kpyrosopor yriepoma B mpupoie. OKcHABI yTiepoja, HX
(du3HYecKHe W XHMUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIE OPTaHM3MEI, IOJyYEHHE M IPUMEHEHHE.
DKojIoraYecKkne npobieMsl, cBsi3aHHEIe ¢ okcuaoM yriepoaa (IV), rumoresa riodaibHOro MOTEIUIEHHs
KJIMMATa, NapHAKOBEI ¢ dext. YronpHas KucaoTa # €€ cold, HX QH3HYECKAE M XUMHIECKHE CBOMCTBA,
NoyyeHne ¥ npuMmenenre. KavecTBeHHas peakiius Ha kapOoHaT-WOHEL Mcmonb3oBaHHe KapOOHATOB B
OBITY, MEAHLHE, TPOMBIIIICHHOCTH H CEJTbCKOM XO3SHCTBE.

[lepBoHavaIbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSIHHEHHIX yriaepona (MeTaH,
9TaH, STHJIEH, AlleTHJIeH, STaHOJI, TTIHIIEPHH, YKCYCHas KucjoTa). [IpupoaHbie HCTOYHAKHA YTIICBOLOPOIOB
(yroms, HpUpOAHEIA ra3, HedThb), MPOAYKTH HX mepepaboTku (OeH3wH), MX poilb B OBITY H
npoMeinuieHHOCTH. [ToHATHE 0 GHOMOrHYECKH BaXKHBIX BEIIECTBAaX: XKHpaxX, Oelkax, yriaeBogax — M HX
POITH B JKM3HH 4ejioBeka. MaTepHaibHOE €JMHCTBO OPraHMYeCKHX U HEOPraHHYECKHX COEIMHEHUH.

Kpemnuii, ero ¢usudeckine W XHMHYECKHE CBOMCTBA, NONydYeHHe M NpuMeHeHue. CoenuHEHHS
Kkpemuuss B mpupope. OOmue mnpexcrasieHust o6 oxcupe kpemuua (IV) u kpemHHeBO# xwmcrore.
CHIHKATBl, X HCIIONB30BaHME B OBITY, B IPOMBIIUIEHHOCTH. BaykHeHnue CTPOMTENbHEIE MaTepHAIbL:
KepaMHKa, CTeKIo, LeMeHT, Oerton, kene3obetoH. IIpoGnembl 0e30MacHOrO HMCIONB30BAHHS
CTPOHTEIBHEIX MaTEPHAJIOB B [TOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

u3yueHne O0Opa3lOB HEOPraHWYECKWX BEHIECTB, CBOMCTB CONIMHOW KHCJIOTHI, MPOBEICHHE
KayeCTBEHHBIX peakiiil Ha XJIOPHA-HOHBI M HAOJIONEHHE IPHU3HAKOB HX [POTEKAHWS, OIBITHI,
oTpakarolue (QHU3AYEeCKHe W XHMHYECKHE CBOMCTBAa TajOr€HOB H MX COEJMHEHHHl (BO3MOXKHO
HCIIONb30BAHAE  BHICOMATEPHAIOB), O3HAKOMJIEHHe ¢ ofpasnaMu  XJIOpHIOB  (TallOreHHIOB),
03HAKOMIIEHHE ¢ 06pa3lamMu cepbl U e& COeIUHEHHME (BO3MOXHO HCIIOIB30BAHUE BHIECOMATEPHAIIOB),
HabmoneHue mpouecca OOyrIIMBaHHS caxapa MOJ JeHCTBHEM KOHIEHTPHPOBAHHOH CEPHOH KHCIIOTEHI,
H3y4YeHHe XMMHUYECKHX CBOMCTB pa3baBineHHON CEPHON KHCIOTHI, MPOBEACHHE KaYeCTBCHHOH peakui Ha
cynedar-uoH W HaboZleHHe NMpH3HaKa €€ MPOTEKaHHUs, 03HAKOMIICHHE C (PH3UYECKHMH CBOMCTBaMH
a3oTa, hocdopa U UX coeMHEHH (BO3MOKHO HCIIONIB30BaHHE BHIEOMATEPHAIOB), 0OpasiamMu a3oTHBIX
u Gocdopubx ymobpenuit, momydeHue, coOHpaHHe, PAaclO3HaBaHHE M M3YYCHHE CBOWCTB aMMHMaKa,
pOBeJeHHe KAYECTBEHHBIX peaKkimuii Ha HOH aMMOHHA # (ocdar-HOH W HM3yYCHHE NPU3HAKOB HX
MpPOTEKAHUS, B3aHMOJICHCTBHE KOHIEHTPHPOBAHHOH a30THOM KHCIOTEI € MeIBIO  (BO3MOJXHO
MCIIOJIb30BAaHAE BHICOMATEPHAIIOB), H3y4YeHHE MOJEel KPHCTATINYECKHX PemEToK anMasa, rpadura,
(yiepena, 03HAKOMIICHHE C IIPOLECCOM aAcOpPOIMH PaCTBOPEHHBIX BELIECTB AKTHBHPOBAHHEIM YTJIEM H
YCTpOMCTBOM NPOTHBOTA3a, MONyYeHHE, COOMpaHHe, Paclio3HABAHAE H M3YYCHHE CBOMCTB YIJIEKHCIIOTO
rasa, IpOBEJCHHE KaYeCTBEHHBIX peakuui Ha KapOoHAT ¥ CHIMKAT-HOHBI M H3y4YeHHEe NPH3HAKOB HX
NpOTEKAHMs,  O3HAKOMIGHHE ¢  NPOAYKIHEH  CHIMKATHOH  IPOMBIIUICHHOCTH,  PCLICHHE
3KCIIEPEMEHTAIBHEIX 3a/1a4 10 TeMe «Bakuel e HeMeTallIBl U HX COCTHHEHU).

MeTa/Ibl H HX COeITHHEHUS

O6masi XxapakTepHCTHKAa XMMHYECKHX JJIEMEHTOB — META/UIOB Ha OCHOBAHMH HX IMOJIOKEHHS B
[Tepromuueckoit cucteme Xxummueckux s1emeHToB JI. M. Menneneesa u crpoerus aromoB. CtpoeHne
MeTa/UIoB. MeTa/utHyecKas CBs3b M METaIMYecKas KPUCTAUIMYecKas pemérka. JIEKTPOXHMUYECKHI
psil HampsokeHui MertaymoB. (Du3KYECKME M XHMHUYECKHe CBoiicTBa MerawtoB. OOmmue criocoOsl
mosydeHds MeTaioB. [ToHSTHE 0 KOPPO3HH METAUIOB, OCHOBHBIE CIIOCOOBI 3aIMUTHI UX OT KOPPO3HH.
CraBsl (CTallb, YyTyH, QOPATIOMHHAN, OPOH3a) H HX IPUMEHEHHE B OBITY ¥ IPOMBIIIICHHOCTH.

[Ilenounble MeTa/UIBL MOJOXKeHHe B Ilepuommdeckolf cucreme XuMuueckux onementos J[. .
MeHeeeBa, CTPOSHHE HX aTOMOB, HAXOXKACHHE B Ipupoze. Ousnueckue U XUMHUIECKHE CBOHCTBA (Ha



npuMepe HaTpus  Kanus). OKCHABI B THAPOKCH B! HATPHs U Kayms. [IpiuMeHeHue MeNouHbIX MeTalIoB
U UX COEIMHEHHH.

[[lenoyHO3eMeNIbHBIE METALTEl Marduii M KaJblHil: MOJIOXKCHHE B [Teproamyeckoit cucreMme
xuMuueckux anementos J. M. Menjeneesa, CTPOEHHE UX aTOMOB, HAXOXKJIEHUE B Ipupoze. OH3nIecKue
M XMMHUYECKHe CBOMCTBA MAarHMsS M Kaiublius. BakHeilne COefMHEHHs Kamblus (OKCHJI, THAPOKCHIL,
comm). XKécTkocTh BOfBI B CIOCOOEI €€ yCTpaHEeHHS.

Amomunuii: monoxenue B [lepuoauueckoii cucreme xumudeckux snementos JI. M. Menpeneesa,
CTPOGHHE aToMa, HaxoK[eHHe B Tpupope. Duspdeckue U XMMHUECKHE CBOHCTBA ATIOMHHHSL.
Am(oTepHBIE CBOKCTBA OKCHA H I'H/IPOKCH/IA ATFOMUHH.

Weneso: monoxenue B [lepuommueckoil cucTeme xumudeckux snmementos JI. M. Menneneesa,
CTpOGHHE aToMa, HaXOkAeHWe B mpupoze. Du3ndecKkWe W XHMHUYECKHE CBOHcTBa xKenesa. Okcuipl,
ruapokcuas! u comn xenesa (II) n xenesa (I1I), mx coctas, CBOHCTBA H MOTyUEHHE.

Xumuueckuii 3KCRepumMerHm:

O3HAKOMJIGHME C 00pasiaMM METalyIOB M CIUIABOB, MX (DH3MYECKHMM CBOMCTBAMM, H3YYCHHE
pe3yNbTaToB KOPPO3HH META/LIOB (BO3MOXKHO HCIONB30BAHUE BHEOMATEPHATIOR), ocobenHnocrei
B3aMMOJIEICTBHS OKCHIA KAIbIMA W HATPHA C BOAOH (BO3MOJKHO HCIONL30BaHHE BHICOMATEPHAIIOB),
HCCNeOBAHME CBOWCTB JKECTKOM BOMBI, Ipolecca TOPEHHsS JKele3a B KACIOpPoAe (BO3MOXKHO
HCIIOIB30BaHAE BHICOMATEPHAIIOB), IPU3HAKOB IPOTEKAHHs KAYECTBEHHBIX PEaKIUH HA HOHBL MarHHs,
KauIbIIMs, AMIOMUHES, [HKa, Keresa (I1) u xenesa (IIT), mequ (II), nabmosenne u onucanue NpoLECCOB
OKpAIIMBAHAS IUIAMEHM MOHAMH HATpHs, Kamus ¢ Kaibiud (BOSMOXHO — HCHONb30BaHHE
BHICOMATEPHAIIOB), HCClie0BaHHe aM(OTEPHEIX CBOMCTB TMAPOKCHIA AIIOMAHMS U THIPOKCH/IA IMHKA,
peleHne SKCIEPUMEHTAIBHBIX 3a1a4 110 TeMe « BakHeHIHe MeTauIbl H UX COSIMHCHHAY.

XHMHSA B OKpYZKalomas cpeaa

BeimecTsa 1 MaTepHAEl B IIOBCEIHEBHOM XKH3HH Ye/loBeKa. bezonacHoe HCmoIp30BaHNe BEIIECTB U
XMMHYecKHX peakiuit B 65iTy. [lepBas moMOIIb IPH XUMHYECKUX OJKOTax U OTPaBICHHAX.

XuUMHUYecKoe 3arpsa3HEHHe OKpyKaromed cpelbl (NpejenbHad AOMyCTHMas KOHLIEHTpalus
BemecTs, fanee — [1JIK). Pors XiMMEE B peIIeHHH SKOJOTHYECKHX MPOOIeM.

Xumuyeckuii IKCnepuMeHm:

y3ydeHne 06pa3oB MATEPHAIOB (CTEKIIO, CIIIABBI METAIIOB, OJTMMEPHBIE MaTCPHAIIBL).

Mescnpedmemrble ceA3U

Peanu3aius MeXIpeIMETHBIX CBs3€i NMPH M3Yy9eHHH XHMHH B 9 Kijacce OCYLIECTBIETCA 4epe3
MCIIONB30BAHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX MMOHTHH, TaK ¥ MOHATHH, ABILIOIIUXCA CHCTEMHBIMH
JUISL OTAENBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI0 [IHKIIA.

O6mue ecTeCTBEHHO-HAYYHBIE TOHATHS: Hay4YHbIH (akT, rUmorTesa, 3aKOH, TEOpUsl, aHAIN3, CHHTES,
KJIaccH(pUKAIHs, NEPHOANIHOCT, HAOMONCHNE, SKCIEPHUMEHT, MOJCIUPOBaHHE, H3MEPEHHE, MOEIb,
sSIBJIEHHE, IIAPHUKOBEIH 3P ()EKT, TEXHOTOTUA, MATEPHATIBL.

du3nka: MaTepHs, aTOM, 3JEKTPOH, IPOTOH, HEHTPOH, HMOH, HyK/IHII, H30TONBI, PaMOAKTHBHOCTD,
MOJIeKyJIa, OSJEKTPHYECKH#l 3apsj, IPOBOAHHKH, IOJYIPOBOJHUKH, [HOTEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeENO, OOBEM, arperaTHOe COCTOSHHE BEINECTBA, Tra3, pacTBOP, PacTBOPUMOCT,
KPHUCTAIUIMYECKAS. DPEIETKa, CIUIABRl, (DM3MYECKME BENMWYMHBL, CAMHUIBI H3MEPECHMS, KOCMUYECKOES
IPOCTPAHCTBO, IIaHeThl, 38€35!1, ConHie.

Buonorusi: QorocuHTe3, mpixanue, Omocdepa, IKOCHCTEMA, MHHEpAIbHbIE yAOOpeHHs,
MMKpPO3JIEeMEHTEI, MAaKPO3/IEMEHTE], IATATE/IbHbIE BEIICCTRA.

[eorpadus: atMoctepa, ruapocdepa, MHHEpAIbl, I'OpPHBIE IOPOJBL, IOTE3HEIE HCKONACMEIE,
TOILTABO, BOJHBIE PECYPCHI.



[LJIAHUPYEMBIE PE3VJBTATHI OCBOEHUS MMPOIPAMMBI II0 XMMHWHU HA YPOBHE
OCHOBHOI'O OBLIEI'O OGPA30OBAHUS

JIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE PEe3y/IbTATEl OCBOEHHs IPOTPaMMBI OCHOBHOTO 00mero 00pa3soBaHHs JIOCTHTAIOTCA B
xozle oOyueHHS XHMHH B €IMHCTBE y4eOHOHW ¥ BOCIHMTATENBHOH MEATENbHOCTA B COOTBETCTBHH C
TPaIMIHOHHEIMA  DOCCHHCKHMH  CONMOKYJIBTYPHBIMH M  JyXOBHO-HPaBCTBEHHBIMH  LCHHOCTAMH,
IPHUHSTEIMH B 06IIECTBE NPABHJIAMA H HOPMaM¥ TIOBEIEHHs ¥ CIIOCOOCTBYIOT TPOIEccaM CaMONIO3HAHUS,
CaMOpa3BUTHs U CONMANM3AIMK 00yIaromuxcs.

JIAYHOCTHEIE Pe3yNbTaThl OTPAXalOT TOTOBHOCTH OOYYalOMIMXCs PYKOBOACTBOBATHECH CHCTEMOH
IO3UTHBHBIX EHHOCTHBIX OPHEHTALMN U PACIIUPEHHE OIBITA JEeATEebHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YACTH!

1) naTpHOTHYECKOT0 BOCIUTAHHL:

LIEHHOCTHOTO OTHOINEHMS K OTEYECTBEHHOMY KYIBTYPHOMY, HMCTOPHYECKOMY H HAy4HOMY
HaCIe/IMIO, TOHUMAHNS 3HAYECHMS XMMHUYECKOH HAayKd B JKM3HHA COBPEMEHHOrO 0OIIECTBa, CIOCOOHOCTH
BNafieTs [OCTOBepHOM HHMOpMAIMelk O IepeOBBIX JOCTHXEHHAX M OTKPBITHSX MHPOBOH H
OTEYECTBEHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAayIHbIX 3HAHHAX 00 ycTpolicTBe MUpa u 061IecTBa;

2) rpask1aHCKOr0 BOCIIHTAHHSA!

TIPeJICTABJIEHHS O COLMAIBHBIX HOPMaX M IPAaBHJIAX MEKIMYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE,
KOMMYHHKATHBHO#H KOMIETEHTHOCTH B OOIIECTBEHHO IIONE3HOH, y4eOHOHUCCIe0BATENECKOH, TBOPIECKOH
¥ JpPYrHX BHIAX [EATENHOCTH, TOTOBHOCTH K pa3sHOOOPasHOH COBMECTHOH JEATENLHOCTH IpH
BBITIOJIHEHWH y4eOHBIX, MMO3HABATEIBHBIX 3a/ad, BBIIOJHEHHH XHMHYECKHX OKCIEPHMEHTOB, CO3/AHHH
y4eGHBIX MPOEKTOB, CTPEMIICHHS K B3aWMOTIOHHMAHHIO H B3aUMOIOMOIIM B IPOIECCE 3TOH yaeOHOH
NeSATebHOCTH, TOTOBHOCTH OIIGHHBAaTh CBO& IIOBEJIGHHE M IIOCTYIKH CBOMX TOBapHINEH C NO3HIMH
HPABCTBEHHBIX ¥ [IPABOBBIX HOPM C YIETOM OCO3HAHMS IOC/IEICTBHH IOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHHUS!

MHPOBO33pPEHYECKHE NPEJCTABICHHA O BEIIECTBE W XMMHYECKOH peakKIHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHs HAayKH M COCTABIIAIOIINE OCHOBY JULL NOHMMAHHs CYNHOCTH HAyJHOH
KapTHHLI MHpA, MPEACTABICHHS 00 OCHOBHBIX 3aKOHOMCPHOCTSX Pa3BUTHs MPHPOMIBI, B3AHMOCBA3SIX
4eJIoBeKa ¢ MPUPOIHOM Cpe/ioif, O PO XHMHH B IO3HAHHH 3THX 3aKOHOMEPHOCTEH;

[I03HABATENLHBIE MOTHBEI, HAIIPABJICHHBIE HA [IOJIyYCHHE HOBBIX 3HAHHH 10 XHMHH, HEOOXOIHMEIE
s OOBACHEHHS HAOMIOMAEMbIX NPONECCOB W sBICHHM, TO3HABaTeNbHOM, HH(QOPMALMOHHOH X
YUTATENBCKOM KYJIbTYphl, B TOM WYHC/IE HABBIKOB CAMOCTOSTENBHOM paboThl C y4eOHBIMH TEKCTAMH,
CTIPABOYHOM JTHTEPATyPOit, IOCTYTHBIME TeXHHYECKMMHU CPEICTBAMK HH(POPMAIMOHHBIX TEXHOIOTHI;

mHTEpeC K OOYYeHHI0 M IMO3HAHWIO, J0003HATENBHOCTH, TOTOBHOCTE H crocoOHOCTE K
caM000Opa30BaHMIO, [POEKTHOH M HCCIEI0BATENBCKOH JIEATEIBHOCTH, K OCO3HAHHOMY BEIOOPY
HAIIPABJIEHHOCTH U YPOBHA 00yUeHHs B JalbHEHIIEM,;

4) popMHpOBaHHSA KYJIbTYPbI 310POBbSI:

0CO3HAHHE I[IEHHOCTH JXKU3HH, OTBETCTBEHHOI'O OTHOINEHHS K CBOEMY 3I0pOBBIO, YCTAHOBKH Ha
3J0pOBBIA 06pa3 JKU3HH, OCO3HAHHE IOC/IEACTBHH M HENPHATHE BPEIHBIX NPUBEIYEK (ymotpebieHus
AIKOTOJIs, HAPKOTHKOB, KyPeHH), HeOOXOAUMOCTH COOIIOICH S IPaBUl 6€301IacHOCTH IIPH 00palIeHuH ¢
XHMHYECKHMH BEIIECTBAMH B OBITY U PEaJIbHOM JKH3HH,

S5) TpyAOBOTO BOCITHTAHMSA:

HHTEpEeC K MPaKTHYECKOMY H3ydeHHIO MpodeccHit ¥ Tpyja pasiugHOTO POJia, YBaXKEHHE K TPYAy H
pe3yJsTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHMCJIE HAa OCHOBE IPHMEHCHHS NPEAMETHBIX 3HaHWH IO
XAMUH, OCO3HAHHEIM BHIOOD HHIMBHIyaIbHON TPAaGKTOPHUH IPONOJDKEHHs O00pasoBaHHs C Y4ETOM
JIAYHOCTHBIX MHTEPECOB M COCOBHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB M NOTPEOHOCTEH, yCIemHo!
npodecCHOHANBHOM AEATENEHOCTH W Pa3sBUTHA HEOOXOAMMBIX YMEHHH, FOTOBHOCTEH a/lanTHPOBAThHCA B
npodeccuoHaNBHOM cpele;

6) 3K0JIOrHIecKOro BOCIIHTAHHSA:

3KOJIOIHYECKH TIeiecoobpasHoe OTHOIIEHHE K IPUPOJe KaK HCTOUHUKY JKH3HH Ha 3emiie, OCHOBe e
CYIIECTBOBAHHS, MOHWMAHHE LEHHOCTH 370poBOTO M Oe30macHOro 00pasa KW3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HM3HYECKOMY M IICHXHYECKOMY 3/I0POBBIO, OCO3HAaHHE IIEHHOCTH
cobmonenus Npasuil GE30MacHOro IIOBeJeHHs Npu paboTe C BelleCTBAMH, a TakXke B CHTyalHsX,
YIPOJKAFOUIMX 3X0POBBIO M KU3HH JIFOACH,



CIOCOOHOCTH NPHMEHATH 3HAHHS, MOJIydaeMble IPH HM3YYeHHHM XHMHH, Ul peIlNeHHs 3anad,
CBSI3aHHBIX C OKPYJKAIOINEeH MPUPOIHON Cpeloi, s MOBBILEHHA YPOBHA 3KOJIOTHYECKOH KyJbTYpEI,
OCO3HAHHUS III00ATBHOrO XapakTepa KOJOrHIecKUX NpodieM U MyTed UX peleHMs NOCPEACTBOM METOI0B
XMMHH, OKOJOTMYECKOTO MBINUICHHS, YMEHHS pPYKOBOJCTBOBAThCS MM B II03HABATENLHOM,
KOMMYHHKATHBHOH M COMAIBHOMN ITPaKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbI

B cocraBe MeTampeAMETHBIX pE3Y/IbTATOB BBIICISIIOT 3HAUYMMEIE JUIi  (DOPMHpPOBaHHMS
MHPOBO33pEHHs OOIIeHAYYHbIe MOHATHS (3aKOH, TEOpHs, NPHHIMI, rUmoTesa, (axr, cucrema, mpouece,
3KCIIEPAMEHT ¥ JIPyroe.), KOTOpbIe HCIOJIB3YHOTCS B ECTECTBEHHO-HAYYHBIX Y4YeOHBIX NpeaMeTax H
[O3BOJISIFOT HA OCHOBE 3HAHHH M3 3THX MpeaMeToB (JOPMHUPOBATE NPEJICTABICHHUE O LEJOCTHONH HAyYHOI
KapTHHE MHpa, M YyHHBepcainbHble yueOHBIE JeHCTBHA (IO3HABaTENBHBIE, KOMMYHHKATHBHBIE,
peryJsTHBHBIE), KOTOpble obecrmeuwBaroT (OpMHpOBAHHE TOTOBHOCTH K  CaMOCTOATEIBHOMY
MUIAHUPOBAHHIO U OCYIIECTBIICHUIO yueOHON AeATEIbHOCTH.

Io3znaBaTeabHbIE YHHBEPCAJIbHBIE YaeOHBIE AeficTBUS

Ba3zoBble Jorudeckne AeficTBUsA:

YMEHHUS HCIOJIB30BATE NPUEMBI JIOTHYECKOr0 MBIIIJICHHS IIPH OCBOCHHH 3HAHMMN: PACKPHIBATE CMBICI
XUMHUYECKMX TOHSTHH (BBILIENATh MX XapaKTepHbIE NPHU3HAKH, YCTaHABIMBATH B3aMMOCBA3b C JPYTHMH
NOHATHSAMHE), HCIIONB30BaTh MOHATHS I OOBSCHEHMS OTAeHbHBIX (AKTOB W sABICHHUH, BHIOMpPATH
OCHOBaHHMs M KpHTEpHH Ui Ki1acCHDUKAMKM XUMHYECKMX BEINECTB H XHMHYECKHX pEaKiHi,
yCTaHABIMBATh NPUYMHHO-CIICJICTBEHHBIE CBS3H MeXKIy OOBEKTaMHM H3y4EeHHS, CTPOHTH JIOTHUECKHE
paccyxaeHus (HHIYKTHBHBIE, e {lyKTHBHEIE, 10 AaHATIOTUH), JI€NaTh BRIBO/EI U 3aKIIFOUEHHUS;

YMEHHE TIPEMEHATh B IPOIECCe MO3HAHWsA MOHATHA (IpeIMETHbIE H MeTalpelMETHBIE),
CHMBOJIHYECKHE (3HAKOBBIE) MOIEIH, HCIIOIb3yeMBble B XMMUH, IpeoOpa3oBbIBaTh MUPOKO IPUMEHSIEMBIE B
XUMHH MOJIbHEIE TPEACTABICHAS — XAMUYECKHH 3HAaK (CHMBOJ SIIEMEHTa), XUMHUecKas (opMmyna H
ypaBHEHHEe XHMHYECKOH peakIMH — IpPH pelmeHHH y4eOHO-NOo3HaBaTeNbHBIX 3a4ad, ¢ Y4ETOM 3THX
MOJIETBHBIX IIPEJICTABIEHUM BBISBISTE M XapaKTEpH30BaTh CYINECTBEHHBIE IPU3HAKM M3YyYaEeMBIX
OOBEKTOB — XMMHYECKHX BEIIECTB M XHMHWUYECKHX peaklui, BBIABIATH 0OIlIHe 3aKOHOMEPHOCTH,
PUYHHHO-CIIE/ICTBEHHEIE CBA3H U IPOTHBOPEYHS B H3Y9YaeMBIX IIPOLECCaX H SBJICHHSIX.

ba3zoBbie Hcclie10BaTeNbLCKHE AeHCTBHA:

YMEHHE HCIIONB30BaTh IOCTABIEHHBIE BOMNPOCH! B KAYeCTBE MHCTPYMEHTA NO3HAHHSA, a TAKKE B
Ka4eCTBEe OCHOBHI Ul ()OPMHPOBAHHUS I'HIIOTE3HI 110 IIPOBEPKE IPABHIIBHOCTH BLICKA3hIBAEMBIX CYKICHHI;

NpuOOpeTeHHe OmbITa IO IUIAHHPOBAHUIO, OPraHM3allM¥ ¥  INPOBEACHHIO  YYEHHYECKHX
OKCIIEPUMEHTOB, yMeHHe HabmodaTe 3a XOJOM IIpOLeccd, CaMOCTOSTEILHO IIPOrHO3MPOBATH €ro
pe3ynasTar, GopMyIHpoBaTE 0000IIEHHS | BRIBO/B! 10 Pe3yIbTaTaM IIPOBEJEHHOrO OIBITa, HCCIENOBAHMS,
COCTaBJIATE OTYET O NPOJENaHHOH paboTe.

PaboTta ¢ undopmanmeii:

yMEHHE BBHIOHpATh, AHATM3UPOBATh U HHTEPIPETHPOBATh HH(OPMALMIO PA3TMYHBEIX BHIOB H (OPM
[pECTABICHUS, TOTYyYaeMyl0 M3 PasHbIX MCTOYHUKOB (HAay4HO-IIOMYJApHAsA JHTEpaTypa XMMHYECKOTO
COIiepXKaHus, CIpaBOYHBIE 1MocoOus, pecypchl MHTEepHETa), KPUTHYECKH OLEHHBATh IIPOTHBOPEYMBYIO H
HEJOCTOBEPHYIO HHOOPMAIHIO;

YMEHHE IIPHMEHSTH pPa3jHYHbIe METOAB! H 3ampochl NpH INOKCKe H 0TOope MHbOpMauuu H
COOTBETCTBYIOIIMX MIaHHBIX, HEOOXOMMMBIX MM BBINOMHEHHS Y4eOHBIX M II03HABATENBHBIX 3a/a4
ompefenéHHOro THma, npHoOpeTeHWe oOmelTa B 00JACTH  MCNONB30BAHHS  HMH(POPMAHMOHHO-
KOMMYHHKAaTHBHBEIX TEXHOJIOTHH, OBJIQJIEHHE Ky/IbTypOH aKTHBHOTO HCIIOJB30BaHHUS pa3IHYHbIX
IIOMCKOBEIX CHCTEM, CaMOCTOSTENIbHO BBEIOHMpAaTh ONTHMAabHYI0 (HOpMY IpecTaBIeHUs HHGOOPMAIMH U
HILUTIOCTPHPOBATH pElIaeMble 3a/lauil HECIOKHBIMU CXeMaMHU, HarpaMMaMi, ApyruMu hopMamu rpahuxu
H X KOMOUHAIHSAMH;

YMEHHE HCIOJIb30BaTh H AHAJIH3HPOBATh B IpolEcce y4eOHON M MCCIIEI0BATENbCKOM AeATEIbHOCTH
MHGOPMAIMIO O BIWSHAU TIPOMBIIIEHHOCTH, CEITHCKOTO XO3SMCTBA M TPAaHCIOPTAa HA COCTOSHHE
OKpy2Karollei mpupoaHOH Cpesl.

KomMyHukaTHBHEIE yHHBepcaIbHbIe y9eOHbIe JeHCTBHA:

YMEHHS 3a/1aBaTh BOIIPOCHI (B XO/€ Auanora U (WIH) JUCKYCCHH) IO CYIIECTBY 00CYIKIaeMO# TEMEI,
(hopMyTHpPOBATH CBOH MPEIIOKEH S OTHOCHTEIBHO BBIMOTHEHHS IPEITIOKEHHON 3a1a4H;

YMEHHUS TIPEICTABIATE IIOJIYYEHHBIE pe3yJIbTaThl I103HABATEILHOH JeATEebHOCTH B YCTHBIX H
[IMCPMEHHBIX TEKCTax; JENaTh NPE3CHTALMIO PEe3yIbTaTOB BBINOIHEHHUS XHUMHYECKOTO IKCIIEPHUMEHTA
(mabopaTopHOro ombITa, 1abopaTOpHO# PaboTh IO HCCIEJOBAHMIO CBOMCTB BEIIECTB, y4eOHOTO IIPOEKTa);



yMeHHS Y4eOHOro COTpYyIHHYECTBA CO CBEPCTHHKAaMHM B COBMECTHOM II03HaBaTEe/ILHOM H
HCCIICIOBATENBCKOM MEATEIBHOCTH IPH PEINICHHH BO3HMKAOIMX IIpobieM Ha OCHOBE yuéra oOImmx
HHTEPECOB M corjacoBaHus mo3ulnui (0OCyxIeHus, OOMEH MHEHHSIMH, «(MO3TOBBIE INTYPMBIY,
KOOpJIMHAI(US COBMECTHBIX JEHCTBUHM, OIpENENIEHHE KPHUTEPHEB IO ONEHKE KadyecTBa BBIMOIHEHHOR
paboTBI ¥ ApyTHE).

PerynsiTHBHBIE YHHBEpPCAJILHBIE yueOHbIe JelicTBH:

yMEHHE CAMOCTOSTENBHO ONpeleNsiTh Lenu JeSTeNbHOCTH, IUIAHHPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBaTh M IPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JeSTEeIbHOCTh, BHIOHparTh Haubojee
a¢dexTuBHBIE crioco0B! pemeHus y4eOHBIX M NO3HABaTEIBHBIX 3a]a4, CAMOCTOSATENLHO COCTABIATEL HIIH
KOPPEKTHPOBATh MPEIJIOKEHHEIH aJrOPHTM JEHCTBHH IPH BBHINOIHEHHH 3aJaHUH ¢ y4ETOM IOTydeHHS
HOBBIX 3HaHHH 00 H3y4aeMbIX 00BEKTax — BEIECTBAaX W PEaKIUAX, OLCHUBATh COOTBETCTBHE IIOIy4YECHHOTO
pe3yibTara 3asBICHHOM LEeM, YMEHHE HCIOJIb30BaTh M aHAIW3UPOBaTh KOHTEKCTEHI, NpeajiaracMbie B
YCIIOBHH 3aJIaHuH.

INPEIMETHBIE PE3YJIbTATBI

B coctaBe mpeAMETHBIX pe3yJbTAaTOB II0 OCBOCHHIO 00s3aTENBHOr0 COAEpKaHHs, YCTAHOBICHHOTO
NaHHOM (enepanbHON pabodedl MporpaMMOM, BBIAEISIIOT: OCBOSHHEIE 00ydJarOIAMUCS HAYYHEBIE 3HAHUS,
YMEHHS H criocoOb! AeiicTBuil, cienududeckue A nIpeaMeTHOH obmacTu « XUMHASLY», BUIBI JEITEIBHOCTH
IO IIOJIyYeHHIO HOBOI'O 3HaHH#A, €r0 HHTEpIIpeTallHH, NpeoOpasoBaHHIO W IPHMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX M HOBBIX CHTYaI[UsX.

K xoHny ofyuenns B 8 kiacce mpefMeTHBIE pe3yNnbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpakaTh
chopMHEPOBAaHHOCTD Y 00yYaIOLIHXCA YMEHHHN:

PacKphIBaTh CMEIC]I OCHOBHBIX XHMHYECKHUX IMOHSTHN: aTOM, MOJIEKYJIa, XHMUYECKUH 3JIeMEHT, IPOCTOe
BEIeCTBO, CIOJKHOE BEIIECTBO, CMeCh (OHOPOAHAA M HEOJHOPOMHAsS), BAIEHTHOCTb, OTHOCHTENbHAS
aTOMHasg W MOJIEKYyJsApHas Macca, KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas OIS
XUMHYECKOTr0 JJIEMEHTa B COCJHHCHHH, MOJAPHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHHE, COJIb,
37eKTPOOTPUIIATEILHOCTE, CTENIEHh OKUCICHUSI, XUMUYECKast peakiius, KracCu(uKalug peakuii: peakiun
COSIMHEHHS, pPeaKUnH Pa3JIOXKEeHHs, PeaklHH 3aMCINCHHA, peakuuHd oOMeHa, 3K30- H JHJ0TEPMHUYCCKHE
peakIIny, TeIUIOBoi 3 deKT peakiuu, FApo aToMa, JIEKTPOHHBIN CIIOH aToMa, aTOMHAs OpOHTaNlb, PagHyc
aroMa, XUMHYECKas CBf3b, MOJSIPHAS W HENOoNsSpHas KOBaJIeHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATHOH,
aHHOH, PACTBOP, MaccoBas JI0JId BellecTBa (IPOLIEHTHAS KOHIEHTPAIHA) B pACTBOPE;

WLTFOCTPHPOBATh B3aUMOCBA3h OCHOBHBIX XUMHYECKHUX TTOHSATHH U IPUMEHSTh 3TH MOHSATUS IPHA OITHCAHUA
BEeIlECTB U UX IpeBpalleHuH;

HCIOJIB30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIA COCTaBI€HHA (HOPMYJN BELIECTB H YPaBHEHHH XHMHYECKHX
peaxiuii;

OTIpeNeNsaTh BAIIGHTHOCTb ATOMOB 3IEMEHTOB B OMHAPHBIX COEUHEHUX, CTEIIEHb OKUCIEHHS JIEMEHTOB B
OMHApPHBIX COCAMHEHHAX, IPHHAMIEKHOCTh BEIIECTB K ONpPEACHEHHOMY Kiaccy COCIMHEHHH 110
bopmynam, B XUMUYECKOHN CBS3H (KOBAJICHTHAS U HOHHAs) B HEOPraHHYECKHX COCTHHEHHUSX;
packpeiBaTh cmbica [lepuogmueckoro 3axkona /[, M. MengeneeBa: J1eMOHCTpHpOBAaTh IIOHUMaHHE
HNEePHOOMYECKOH 3aBHCHMOCTH CBOHCTB XHMHMYECKHMX 3JIEMEHTOB OT MX IojokeHHs B Ilepmommgeckoi
CHCTEME, 3aKOHOB COXPaHEeHHS MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIAPHOTO YYEHHMS,
3akoHa ABOrazpo;

OIMCHIBATE M XapakTepu3opath Tabimu4nyro Gopmy Ilepmommdeckodl cHCTEMBI XHMHUYECKHX 3JIEMEHTOB:
pa3nuyaTh NMOHSTHS «rJ1aBHas moxarpymnna (A-rpynna)» # «mobodsas moarpynna (B-rpymma)», Maisie u
Bosblnre nepuoIbl, COOTHOCHTh 0003HAUEHHs, KOTOPhIE HMEIOTCS B Tadbmune «llepuojpuueckas cucrema
xumuyeckux amementoB JI. M. MenzgeneeBa» ¢ 4YHCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB
XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsaj sjapa, oOImee HYMCIO SJIEKTPOHOB M PACHpeElIe]ICHHE HX 10
3NIEKTPOHHBIM CII0AM);

KJIacCU(PUIMPOBATE XHMHYECKAE IMEMEHTHI, HEOPraHWYECKHe BEIIECTBa, XUMUIECKHAE Peaku (110 YHCITy
M COCTaBY YYACTBYIOIIUX B PEaKIUHU BEIIECTB, IO TEIIOBOMY 3Q(EKTY);

XapaKTepu30BaTh (OIMCHIBATE) OOIME XAMUYECKHE CBOMCTBA BEIECTB PasIUYIHBIX KIaCCOB, MOATBEPXKAAT
OIIHCAHAE TIPEMEPaMH MOJIEKYJIIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XHMHYCCKHAX PEeaKIHii;
IPOrHO3MPOBATE CBOWCTBA BEINECTB B 3aBHCHMOCTH OT MX KAa4eCTBEHHOIO COCTaBa, BO3MOJKHOCTH
MPOTEKAHU XUMHYECKUX NIPEBPAICHUI B PA3IHUHEIX YCIOBHAX;



BEIUHCIIATH OTHOCHTENBHYIO MOJIEKYJISPHYIO H MOJIAPHYIO Macchl BEMIECTB, MACCOBYIO JI0JII0 XHMHIECKOTO
sneMeHTa 10 (opMyJIe COeIMHEHHS, MAacCOBYIO /OO BEIIECTBA B PacTBOPE, MPOBOIHTH pacuéTel 1o
ypaBHEHHIO XMMHYECKOH PEaKIvH;
PUMEHATH OCHOBHBIE ONEPAlMM MBICIMTE/IPHOH JIEATENbHOCTH — aHaliu3 M CHHTE3, CpaBHCHHC,
0600ImeHAe, CHCTEMATH3ALMIO, KIACCH(QHKAIMIO, BBISBICHHE IPHIMHHO-CICACTBEHHBIX CBs3eH — [MiA
p3yueHHs] CBOMCTB BEIIECTB M XMMHYECKHX PeaKIii, €CTeCTBEHHO-HAyYHBIC METOJBI TO3HAHMA —
HaGTEOIeHNe, H3MEPEHHE, MOJIETHPOBAHHE, SKCTIEPUMEHT (PeabHBIN H MBICJIEHHBIH );
ClIe[0BATh MPAaBHIAM TMONH30BAHMA XMMHUECKOH MOCYZOH M 71ab0paTOpHBIM obopynoBaHHEM, a TaKiKe
paBHnaM oOpalieHns ¢ BEIeCTBaMH B COOTBETCTBHM ¢ HHCTPYKIHMAMH IO BBIIOTHEHHIO nabopaToOpHBIX
XUMHYECKHX OIMBITOB 110 NOTYYEHHIO M cOGMpaHHI0 ra3000pasHbIX BEIIECTB (BOAOpOJa M KHCIIOpoaa),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIENEHHON MACCOBOH J0JIeii pacTBOPEHHOTO BEIECTBA, NIIAHUPOBATE U
NPOBOUTh XMMHYECKHE DKCIEPHMEHTHI 10 PACTIO3HABAHUIO PAacTBOPOB IeIoYe W KHUCJIOT C IOMOUIBIO
HHIMKATOPOB (JTakMyc, (heHomndTanerH, METHIOPAHK | JIPYTHE).

K xoniy o6yueHns B 9 Kiacce mpeJMeTHEIE Pe3y/bTaThl Ha 6a30BOM YPOBHE NOJDKHBI OTPaXKATh
chOpMHPOBAHHOCTE Y 00yJarOmuxcsl yMEHUH:
PacKpHIBATH CMBICI OCHOBHBIX XHMHYCCKHX MOHATHH: XHMHYECKHHA 3JIeMEHT, aTOM, MOJEKyJa, HOH,
KATHOH, aHUOH, IPOCTOE BEIIECTBO, CIOXKHOE BENIECTBO, BAICHTHOCTD, 3NEKTPOOTPHIATEIHOCTD, CTENCHD
OKHCIICHHS, XMMUYECKas pEeaKiis, XMMWYECKas CBs3b, TEIUIOBOM 3(EKT peakuuy, MOIb, MOJADHBIH
00BEM, pacTBOp, 3JIEKTPOJHUTEL, HEIIEKTPOIMTHI, SJIEKTPONTHTHYECKas AMCCONMAINS, PEaKIHH HOHHOTO
o6MeHa, KaTalmM3aTop, XMMHUECKOe paBHOBecHe, 00paTHMble M HEOOpAaTHMBIE PEAKIMH, OKHCIHTEIbHO-
BOCCTAHOBHTEJILHBIE PEAKI[MH, OKUCIIHTENb, BOCCTAHOBUTENb, OKHCICHHE ¥ BOCCTAHOBJICHHE, AJNIOTPOIIHA,
aM(OTEPHOCTh, XHMHYECKasi CBA3b (KOBAICHTHAsA, HOHHAs, METALIMYECKAs), KPUCTALTHYECKAs pewérka,
KOppPO3Hsl METAUIOB, CIUIABBL, CKOPOCTh XHMHYECKOH peakiliH, NPEACIbHO AOMyCTHMAasd KOHLUCHTparns
IIJIK BeurecTsa;
HIUTIOCTPHPOBATE B3aUMOCBS3b OCHOBHBIX XMMHYECKMX TOHATHI H IPUMEHSATD STH NOHATHSA IIPH OMHCAHHH
BEINECTB M UX NPEBpaIleHHH;
HCIO/IB30BATh XMMAYECKYIO CHMBOJIMKY JUIsl cOCTaBleHus (HOpMyN BEIIECTB U YPABHEHHH XHMHMYECKHX
peaxiuii;
ONpeeNsaTh BAIEHTHOCTh H CTENeHb OKHCIEHHsS XUMHYECKHX DJIEMEHTOB B COCAMHCHHIX pPasiHiHOro
cOCTaBa, NPHHALIEKHOCTh BEIIECTB K ONpEJCNEHHOMY KiacCy CoeuHeHWH 1m0 QopmynaM, BHI
XHMHYECKOH CBA3H (KOBAJIEHTHAS, HOHHAs, META/UINYECKasd) B HEOPraHMIeCKUX COCANHEHHAX, 3apa/ HoHA
0 XMMUYECKOM (OpMyne, XapakTep Cpelbl B BOJHBIX PAacTBOPaX HEOPraHWYCCKHX COCIMHECHHMH, THII
KPUCTAUINIECKON PEIIETKH KOHKPETHOIO BEIIECTBa;
packpeiBath cMblcn Ilepuomuueckoro 3akona JI. M. MenneneeBa # JCMOHCTPHPOBaTh €r0 INOHHUMAHHE:
OIMCHIBATL M XapakTepu3oBaTh TabnuuHyio gopmy [leproaudeckoi CHCTEMBI XHMHYECKAX 3JICMCHTOB!
pasIuyaTh TOHATHS «IVIaBHAd MOArpynna (A-rpymma)» m «mobounas moarpymia (B-rpymmna)y, Maisie u
GonbImMe NEPHUOIBI, COOTHOCHUTH O0O03HAYEHHs, KOTOphIE HMEIOTCA B IepUOIHYECKOH Tabmuue, ¢
YHCIIOBBIMY XapaKTEPHCTUKAMH CTPOSHHMS aTOMOB XMMHYECKHX 3/IEMEHTOB (COCTaB M 3apsi supa, obuee
YHCIIO OIEKTPOHOB M PACTIPEENEHNE HX IO HIEKTPOHHBIM CIIOSM), OOBACHATE 00IIMe 3aKOHOMEPHOCTH B
M3MEHEHHMH CBOMCTB 2JIEMEHTOB M X COCAMHEHHH B IpPEEsiaX MAIBIX [IEPHONOB H INIABHBIX MOJTPYIII C
y4ETOM CTPOEHHUS HUX aTOMOB;
K/acCHHIMPOBATE XMMHIECKHE 2JIEMEHTHI, HEOPraHHIeCKHe BEIIECTBA, XMMHUYECKHE PeaKuy (II0 YHCITy
W COCTAaBy Y9YacTBYIOIIMX B DEAaKIMH BEIIECTB, [0 TEIUIOBOMY 3((eKTy, N0 H3MEHCHHIO CTEINeHEH
OKHCJIEHUS] XUMUUECKHUX DJIEMEHTOB);
XapakTepHu30BaTh (OMHCHIBATE) 00IHe U crenuduyeckue XMMHUYECKHE CBOMCTBA IIPOCTBIX M CIIOMKHBIX
BEINECTB, MOTBEP)KAs ONUCAHKHE IIPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPABHCHHH COOTBETCTBYIOMIMX
XUMUUYECKUX PeaKiiyi;
COCTABJITE YPABHEHMS 5JIEKTPOIMTHYECKOM [MUCCONMANMM KHCTIOT, INENoYed © COJed, IONHBIE H
COKpalmIEHHbIE YypaBHEHHS peakiu HMOHHOr0 oOMEHa, YPAaBHEHHMS pEaKlUud, MOATBEPIKIAIOINX
CYIIECTBOBAHME T'€HETHYECKOH CBA3H MEXIY BEIIECTBAMH PA3IHYHBIX KIacCOB;
pacKphIBaTh CYIIHOCTH OKHCIHTENbHO-BOCCTAHOBHTEILHBIX —PEAKIHi NOCPEACTBOM  COCTABICHHA
9NIEKTPOHHOrO Oananca 3THX peaKivii;
IIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOGHHs, BO3MOXHOCTH IPOTEKAaHHA
XUMHYIECKHX ITPEBPAIEHUH B Pa3IMYHBIX YCIOBUSIX;



BBIMHCIIATH OTHOCHTEIBHYIO MOJICKYIAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO O XHMHYECKOTO
3/1eMeHTa 1o (GOopMyJe COEHMHEHHS, MAacCOBYIO OO BEINECTBA B pPAcTBOpE, NPOBOAMTH PAc4EThI IO
YPaBHEHHUIO XUMHYECKOH peaKIHu;

cobmroaTh IpaBHIa INOTb30BAHMA XUMHYECKOH mocymol u nabopaTopHbIM 00OpyIOBaHHEM, a TaKke
npaBuia OOpameHus ¢ BEIIeCTBaMH B COOTBETCTBMH C MHCTPYKIMSAMHM IO BBIIONHEHHUIO 1a00paTOpPHBIX
XHUMHYECKHX OIBITOB IO MOMYyYeHHIO W coOHMpaHMIO ra3000pa3HBIX BEIIECTB (aMMHaka M YTIIEKHCIIOTO
rasa);

[IPOBOJWTE peaKkiuyu, MOATBEPIKIAONIAE KaYeCTBEHHBIH COCTaB pa3IMUHBIX BEIIECTB: pacllO3HABAThH
ONBITHEIM TTYTEM XJIOpUA-, OpoMu-, Hoau-, KapOoHaT-, GocdaT-, CHIMKAT-, CyIbdar-, THIPOKCHI-HOHEL,
KaTHOHBI aMMOHMS W HMOHBI HM3Y4YCHHBIX METJUIOB, NPHUCYTCTBYIOIMME B BOMHBIX pacTBOpax
HEOPraHWYECKUX BEINECTB;

OPUMEHSTh OCHOBHBIE OMNEpaludd MBICTUTEIBHON [JEATETPHOCTH — aHATM3 M CHHTE3, CPaBHEHHE,
ofo0bmienne, CHCTEMATH3alMIO, BBIABIEHHE NPHYNHHO-CIEICTBEHHBIX CBA3eH — IUIs H3y4eHHS CBOHCTB
BEIECTB H XHMHUYECKHUX peaKIii, eCTeCTBEHHO-HAYYHbIE METOBI NIO3HAHMA — HAOMOAEHHUE, U3MEpPEHHE,
MOZIeTMPOBaHUE, SKCIIEPHUMEHT (peatbHbIA U MBICTIEHHBIH).



TEMATHYECKOE IINIAHUPOBAHUE
8 KJIACC

Koaungecrso 4acos

° Konrtpoabubie Jaexrponnbie (mudposbie)
Nen/m | HammenoBaHue pa3iesioB H TeM NPOTrPpaMMbI Bceero oRGeT [pakTiueckne | I
padoThl
Pasnen 1. IlepBonavaibubie XUMHYECKHE NOHATHS
11 Xumus — BaxcHas 001aCTh €CTECTBO3HAHUS W MPAKTHYECKOH 5 5 bu6muworexa [[OK
) NeSTeNLHOCTH YeI0BeKa https://m.edsoo.ru/7f41837¢c
12 B 15 9 Bu6morexa [JOK
) e i hitps://m.edsoo.ru/7f41837¢c
Wroro no paspueny 20
Pa3pen 2. Basknelmue npeacTaBuTe 1N HEOPraHN4YeCcKHX BellecTs
bubmotexa [TOK
2.1 Bosznyx. Kucnopoa. [Tonstie 06 okcumax 6 b=/, sdsoo ro A1 837e
Bubmuorexa 1TOK
2.2 Bogopox. [lonstie o xucnorax u consax 8 1 1 https:/m.edsoo.ru/7f41837¢
Bbubmmorexa [JOK
23 Bopna. Pactopsl. Ilonstue 06 ocHoBanusx 5 0 1 | https://m.edsoo.ru/7f41837c
. bubmorexa [{OK
24 OCHOBHEIE KJIACCHl HEOPTaHUYECKUX COE/ITHHEHUI 11 1 1 https://m.edsoo.ru/741837c
Wroro no pasneny 30

Paznen 3. lepuoaunuecknii 3axon u [lepuoanueckas cucrema xumudecknx saementon 1. M. Menneneea. Ctpoenue atomoB. XMMHYECKAS CBA3b.
OxHcauTe/ILHO-BOCCTAHOBUTEJILHbIE PeaKIHH

31 [lepuommuecknii 3akoH 1 [leproaudeckas cucrema 7 1 Bbubmoreka [JOK
xumudecknx snemenTos [ M. Menneneesa. Crpoenne atoma https://m.edsoo.ru/7f41837c
32 Xumuueckas cBa3b. OKACIATENBHO-BOCCTAHOBUTENBHEIE 3 1 bubmorexa [TOK
) peaxknuu https://m.edsoo.ru/7f41837c
Wroro no paszpeny 15 Fubmerssn LN S
https://m.edsoo.r/7f41837¢
Pesepsroe Bpems 3 BnGorexn TOK
https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO YACOB IT10 [TPOI'PAMME 68 6 | 5




9 KJIACC

Ne KoamgecTso gacos JaexkTpoHHbIe (HHPPOBLIE)
. HaunmenoBanue pa3aesioB H TeM IPOrpaMMbl =AML [wrei——— e—— oA
Y P Y pecyp
e padoTsl padoTsI
Pasgen 1. BemecTBo H XHMHYECKHE PeaKIH
11 IToBTOperue u yrimybnenne 3HaHull OCHOBHBIX pa3/iesioB Kypca 8 5 1 bubauorexa [JOK
KIacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX peaKijHii 4 T
o hitps://m.edsoo.ru/7f41a636
13 ONeKTponMTHYeCKas JUCCONUanusa. XHMIYeCKHe peakiui B 2 1 1 bubaunorexa IJOK
pacTBopax | https://m.edsoo.ru/7f41a636
WMroro no paszneny 17 B
Pazgen 2. HemeTa/LIbI H HX cOeIHHEHHS
21 O6mas XxapakTepuCTHKa XAMHYECKHX 3J1eMeHTOB VIIA-rpynmsl. 4 1 bubmmoreka [JOK
| 7 | 'anorensr - https://m.edsoo.ru/7f41a636
79 OO61mas xapakTepucTHKa XUMHYECKUX 31eMeHTOB VIA-rpymmer. Cepa u 6 bubnuorexa [JOK
eé coe/IHHEHHSI https://m.edsoo.ru/7f41a636
73 O61mast XapakTepHCTUKA XAMHYECKUX dJIeMeHTOB VA-rpymisl. A3orT, 7 1 1 bubmorexa [JOK
dochop u ux coenunenus N https://m.edsoo.ru/7f41a636
24 O61ag XxapakrepuCTHKA XUMUYECKUX 3JIeMEHTOB [V A-rpymiisL. 8 1 ’ bubmorexa [JOK
Yriiepoa 1 KpeMHH B HX COeqHHEHHS https://m.edsoo.ru/7f41a636
HWroro mo pazzeny 25
Pazpen 3. MeTa/uisl B HX COeTHHEHH
. bubmmorexa IJOK
el R i t mps:r’/m.edsﬁ).ruf?f4la636
' % bubnuorexa [{OK
3.2 | Baxueiimume METaIUTBI B HX COEIHHEHMS 16 1 2 httos://m.e dscI)lo.r /7412636
Wtoro no pazzery 20
Pa:ulleﬂ 4. X¥MHsI H OKPYKal0mas cpeia
4.1 | BemecTBa 1 MaTepHallbl B )KW3HH YEIIOBEKA 3 Bu6imorexa LIOK
https://m.edsoo.ruw/7f41a636
Hroro no pasupeny 3
PesepBroE Bpems 3 | BuGimzorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 7




HOYPOYHOE IITAHUPOBAHHME 8 KJIACC

Ne

KoamuecrBo 9acos

Tema ypoka Jlara DnexkTponnbie nudposbIE
wa Beero | Konrpoaeneie | Ilpakrudeckue H3yYeHus ofpasoBaTelbHbIE pecypchl
paborsl paborsl
1 [Ipenmer xumun. Ponb xumuu B )XU3HA denoBeka. Tena u 1 CeHTABpPL Bubmuorexa ITOK
BEIEeCTBa https://m.edsoo.ru/ff0d210c¢
2 [Tousitne 0 MeToax NMO3HAHHSA B XUMHH 1 o Bubmmorexa IJOK
a https://m.edsoo.ru/ff0d227¢
g [ It & | | basmorea 10K
PR P P ek https:/m.edsoo.r/ff0d23dc
obopyroBaHHEM )
4 Uncrele Bemectsa u cMecu. Criocobbl paszienenus 1 CeHTtAbpb bubmuorexa [JOK
cMeceH https://m.edsoo.ru/ff0d26ca
5 Ilpaktuyeckas pabora Ne 2 «Paznenenue cmeceii (Ha 1 CeHTABpDL bubmuoreka [JOK
TpEMEPE OYHCTKH IIOBAPSHHOMN COJIH)» https://m.edsoo.ru/ff0d28¢c8
6 A 1 CeHTtAbpb bubmorexa [IOK
0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE 3TIeMEHThI. 3HaKu (CHMBOJIBI) XHMHYECKUX 1 Centabpb bubmoreka [JOK
9]IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie B CIOKHEIE BEIIECTBA 1 Caimaps bubmmorexa LIOK
o n hitps:/m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIAPHOE YUEHHE 1 Chirrapl Bnbmaresa OK
PRI e - https://m.edsoo.ru/ff0d2d50 |
3aKOH MOCTOSHCTBA COCTABA BEIECTB. XHMHYECKAs OkTabpb
10 (bopmyna. BaneHTHOCTH aTOMOB XUMHYECKHX JIEMEHTOB. 1 | bubmorexa [TOK
Kontponsuas pabota o reme "[IpocTEie U CIOXKHBIE https://m.edsoo.ru/ff0d2eae
BermecTna"
11 OrHocuTenbHas atToMHas macca. OTHOCHTEIFHAS 1 OKTabpb bubmorexa [JOK
MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas noms XuMHYEecKoro 3J1eMeHTa B COeIUHEHHHN 1 Oiepalips Bubmaorexa LIOK
https://m.edsoo.ru/ff0d350¢
OxTa6pb Bu6mmorexa [JOK
13 Komuuectso remecrsa. Mons. Monsipas Macca 1 it /m.edsoo /D d 522 0. o
14 DuzpyecKue ¥ XMMHYECKHE SBIICHHSA. XAMAYECKas 1 OkTAbpb bubmorexa I{OK
peaxuus https://m.edsoo.ru/ff0d37fa
. OkTabpb bubmuorexa [JOK
15 IIpu3nakn ¥ ycaoBHs IPOTEKAHHA XHMHYECKHX PeaKiii 1

https://m.edsoo.ru/ff0d3al 6




H3BECTHOMY KOJIHYECTBY BEIICCTBA HIIHA 06'BéMy

https://m.edsoo.ru/fi0d55a0

16 3aKoH coXpaHeHHs MacChl BemecTB. XUMUYECKHE OKTtabpb bubmuorexa ITOK
ypaBHEHHs https:/m.edsoo.ru/ff0d3b88
17 BrruuciieHus KoJIM4ecTBa, Macchl BElecTBa 1Mo Hosabpb bubmmoreka LJOK
YPaBHEHHSIM XHMHYECKHX PEaKInii https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHYecKuX peakiuii (coemHeHus., Honabpb bubmorexa [[OK
i pasJIoKEHHs, 3aMeleHus, obmena) - L https://m.edsoo.ru/ff0d3f34
19 M. B. JIoM0OHOCOB — Yy4&HBIH-2HIIUKJIOMEIHCT. Honabpb Bubmaorexa [JOK
Ob6o6menne 1 cHCTEMATH3AIMA 3HAHMI https://m.edsoo.ru/ff0d40c4
20 KonTpombhas pabora Nel no teme «BemecTsa u ) Hoabpb bubmorexa [JOK
XHMHYECKHE PEAKIIHK ) https://m.edsoo.ru/ff0d4290
71 Bozayx — cmeck razos. Coctas Bo3ayxa. Kucimopox — Hoabpb bubmorexka [IOK
3JIEMEHT M mpocToe RemecTBo. O30H https://m.edsoo.ru/ff0d448e
2 | du3HYecKHe I XMMHYECKHE CBOHCTBA KHCIIOpoIa Hor6pb Bubmaorexa ITOK
(peaxiun okucienus, ropenue). Ilorstue 06 okcnpax https://m.edsoo.ru/ft0d4614
73 Croco0sI MoJydeHHst KHCIIOpoia B 1abopaTopHH U Hon6pb bubmorexa [{OK
npoMbInuIeHHOCTH. [Ipumenenne kucnopoaa https://m.edsoo.ru/ff0d497a
o et R
. ’ https://m.edsoo.ru/ff0d4790
9H/IOTEPMHYECKHX PeaKIHsiX
25 Tommso (HedTh, yronb u MeTaH). 3arps3HeHHe BO3IyXa, [Oekabpb bubmmorexa [IOK
CrocoOBI €ro NpeaoTBpaIeHHs https://m.edsoo.ru/ff0d4c4a
[TpaxTuyeckas padora Ne 3 mo reme «Ilonyuenune u Dekabpb bubmuoreka IJOK
26 coOHpaHHe KUCIIOPOa, H3YYEHHE Er0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
7 Bomoponx — aneMeHT H mpocToe BemecTBo. Haxoxnenue Nekabpb butmoreka [IOK
B IIPHPO/IE https://m.edsoo.ru/ff0d4dd0
)8 Du3nyecKue 1 XUMUIECKHE CBOWCTBA BOAOPOAA. [Oexabpb butmioreka [JOK
IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0 |
ekabpb budmioreka [JOK
42 i e s i ’ https:f/m.edso:])_}:\.m/ffDdS 0d2
30 Cnoco06s1 mony4eHus Boiopoja B jabopaTopHu. 1 [exabpb Bubmuoteka IIOK
Konrtponsras pabota no teme "CpolicTa Bojopoaa” https://m.edsoo.ru/ff0d4dd0
31 ITpaxTruaeckas pabora Ne 4 no teme «Ilomydyenue u Aekabpb bubmmoreka [TOK
coOupanme BOJIOPOJia, H3YICHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 Mounspueiii 00bEM razos. 3akon ABoragpo flekabit E;E;;ﬂi;iiﬂf/ f0d542e
13 Brraucnenns 06néMa, KOJIMUECTBA BELIECTRA ra3a 1o ero Axsapsb Bubmaorexa IJOK




34 Beraucnenns 066EMOB ra3oB 10 YPaBHEHHIO PEakKIIMi Ha Alnsapb bubimmoreka [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOINIEHHI Ira30B https://m.edsoo.ru/ff0d5708
. AlHBapb bubmmoreka [[OK
35
Du3uYecKre H XUMHYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/f0d587a
5 AnBapb bubmorexa [IOK
36 CocraB ocHoBaumii. [lorsarre 06 HHAMKATOpaX bt lviisdson el BOAS 060
Bopna xax pacrBoputens. Hacsinnennsie u AuBapb
37 HEHACKHIIEHHEIE pacTBOpHL. MaccoBas /1014 BemecTsa B EESI%OTEI? Horfjj F0d5b40
pacTBope ps://m.edsoo.
ITpaxtuueckas pabota Ne 5 o teme «IIpurorosienne fluBapb Eu6 oK
38 pacTBOPOB C ONPENEeIEHHON MacCOBOH Jl0JeH h!: .rr;o:rexda » rw/ffod5eb
PacTBOPEHHOTO BEIIECTBA) 11pS://M.€a500. o
39 Kontpomenas pabora Ne2 no teme «Kucmopoa. Bopopoa. despanb bubmmoreka [IOK
Bopa» https://m.edsoo.rw/ff0d6342
40 Oxcupl: cocras, KnaccH(pHKaIms, HOMEHKIATypa Respans g:ﬁg?f;m:;sionlf/ ff0d664e
ps://m. A
41 [lorydenne 1 XuMUYECKHE CBOMCTBA KHC/IOTHBIX, despanb bubmuorexa [TOK
OCHOBHBIX H aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e _
despanb bubmoreka [{OK
42 Ocno -
| HOBaHHA: COCTAB, KJIacCH(pHUKallnsi, HOMEHKIIATypa httes liiedson Fu/H0d6Tea
43 [lony4yenne u XuMHYECKHE CBOMCTBA OCHOBAHHMH kAR Etligﬁ’?;\m;iasiofﬂfm d67ca
44 Kucnotsl: cocras, Kinaccupukaiims, HOMEHKIaTypa Sespans Eggﬁﬁe;asiorﬁ, Ff0dfee?
45 [Tonrygenne ¥ XMMUYECKHE CBOHCTBA KHCIIOT s Eﬁﬁﬁi:eelfiigoofd ff0dfee?
46 Couu (cpeanue): HOMEHKIIATYPA, CIIOCOOEI uoﬁyqeﬂna, despanb bubmorexa [{OK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpaxTrueckas pabora Ne 6. Petnenune Mapt
47 IKCHEPUMEHTAIBHBIX 3a1a4 10 TeMe «OCHOBHBIE KJ1ACChHI E?ﬁﬂ_ﬁ,me? uorffm 0adob7
HEOPraHWYECKUX COEIMHEHHE ) _ ips://m.edso0. & &
48 I'enerHyeckas cBA3b MEXLy KJIacCaMH HEOPTraHHYECKHX Mapt bubmorexa [JOK
COEJIMHEHH I https://m.edsoo.ru/00ad9as0
49 Obo001menne 1 cucreMaTu3anus 3HaHui Mapr ﬁﬁgﬁﬁc:;ionﬁo 0ad9ch2
50 Kontponsuas pabota Ne3 mo reme "OCHOBHBIE KJIaCChl Mapt bubmorexa [JOK -
HEOPraHW4yeCcKHX coeInHeHui" https://m.edsoo.ru/00ad9%e1a




51 | [lepBBie MONBITKH KiIACCH(GUKAIMA XUMHAIECKUX Mapt bubmuoreka [JOK
sneMeHTOoB. [ToHATHE O rpymImax CXOHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [Tepuonuueckuii 3akoH u [lepuogudeckas cucrema MapTt bubmoreka [{OK
| xumudeckux onementos JI. . Menpeneesa | https://m.edsoo.ru/00adas2c
53 [Tepuosl, TpyIIbL, MOATPYIIIIbI Mo bugamarexs [IOK
g ® https://m.edsoo.ru/00ada52c
54 Crtpoenne aromoB. CocraB aTOMHBIX sijiep. MzoTonsl Mapr E::gg:?/??eﬁgfrf /00ada342
' 55 Crpoenne 371eKTPOHHBIX 0007109eK aTOMOB 3]IEMEHTOB Anpens buommorexa ITOK
[Tepuonuueckoii cucremsr JI. . Menneneena https://m.edsoo.ru/00adabbe
" €CKOr0 3JIEMEHT Anpens
% | s s TR COSGATL T, i Bumioterca LIOK
MenpeneeBa https://m.edsoo.ru/00ada824
. HI
| Bnagenve [Tepuoauaeckoro 3akoHa IS pa3sBUTHA HAYKH Anpens
57 H IPaKTHKH. ,IH} I’E MenneneeB — yti&us& nejaaror 131{ 4 brbmaorexa LIOK
: https://m.edsoo.ru/00ada96e
rpaXkIaHuH
. . Anpenb bubtmotexa 1OK
| 58 PesepeHslii ypok. O000ImeHne U cHCTeMaTH3alMs 3HaHUH bt/ edsoo rul00adbade
o i Anpenb
i | N A R | oo ok
https://m.edsoo.ru/00adb486
pabora
60 DNEeKTPOOTPHLIATEILHOCTE ATOMOB XHMHUYECKUX Anpenb bubmmorexa [{OK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xuMu4eckas cBi3b Anpers Bubmiorexa LIOK
' https://m.edsoo.ru/00adac34
62 KopanenTHas nonsipHas XuMA4ecKkast CBI3b Sl BaCmmoresa (10K
https://m.edsoo.ru/00adaab8
63 KoBasieHTHAs HENoOJsIpHAs XUMHYECKas CBSA3b Wk Eubnmeyeic LIOR
R _ o i https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS ik Bubsuorera ITOK
https://m.edsoo.ru/00adae28
65 OxucnuTensHO-BOCCTAHOBHTENBHEIC PEakIul Ak BuGmrcress LIOK
https://m.edsoo.ru/00adb076
66 OKHCIIMTEH H BOCCTAHOBHTEIIH Man Brtmporess LK
https://m.edsoo.ru/00adb076
67 Pesepeusblit ypok. Obo01enne u cucTeMaTH3anys 3HaHUH Mat bubmuorexa IJOK
| 1o Teme «CTpoenue aToma. XAMHEECKas CB3bY https://m.edsoo.ru/00ad9cb2




68 Pesepsuriit ypok. O600inenne u cucreMaTu3anus 3HAaHUH

bubmiorexa [JOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne Koan4gecTBo yacos
iz Tema ypoka B K - Jara JaekTpoHHBIE NHPpOBLIE
cero OHTPOILHEBIE paKTHdecKkue H3YYEeHHS o0pa3oBaTeJbHBIE peCYPChI
- o | | padoTsl padoThI )
1 [Tepuomuueckuii 3axon. [Tepuoanyeckas cucrema 1 CeHTabpb Bubmorexa IJOK
xumuyeckux snemenToB JI. M. Menneneesa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMHUYECKHX 1 CeHTabpb bubmuorexa [JOK
'~ | DIIeMEHTOB ITEpPBEIX TPEX MEPHOZIOB https://m.edsoo.ru/00adb6b6
3 Kiaccuukanus 1 HOMEHKJIaTypa HeOpraHHIeCKUX 1 CeHTabpb Bubnuorexa 1JOK
BEIECTB https://m.edsoo.ru/00adb7e2
4 Buael xuMu4ecKo# CBS3H U THIIBI KPHCTAJUTHYECKUX 1 CeHTabpbL bubmorexa [JOK
peméToK | https://m.edsoo.ru/00adbac6
5 KonTpossnas pabora Nel no teme «lloBTopenue u 1 1 CeHTabpb
yriryOlleHue 3HaHWH OCHOBHBIX pa3/esioB Kypea 8 kiacca» S - )
6 Knaccudukanus XuMu4ecKux peaxifuii o pa3iuaHbIM 1 CeHTabpb bubmuoreka [IOK
IPH3HAKAM - https://m.edsoo.ru/00adbcb0
7 ITonsTue 0 ckopocTH XumMu4eckol peakmun. [lonsTue o 1 CeHTabpb bubimoreka [IOK
FOMOI'EHHBIX H F€TEPOTEHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
| 1 CEm | e 10K
e p peaan https://m.edsoo.ru/00adc28c
MOJ0)KEHHE XHMHYECKOT0 PaBHOBECHS
9 OKHCITHTENEHO-BOCCTAHOBUTEMLHEIE PEAKITHH 1 AT Babumuoresa [IOK
peaid https://m.edsoo.ru/00adcade
10 Teopus snexrposuTHyeckoi quccornuanuy. CHibHbIE U 1 OkTAbBpL bubmuorexa [JOK
crabble 3IIEKTPOIHTHI | https://m.edsoo.ru/00adcd68
1 7 PR — 1 OKTAbBpb | BubmmoTexa I[TOK
P peaxt https:/m.edsoo.ru/00add448
12 XuMH4YeCKHe CBOHCTBA KHCIIOT H OCHOBaHMIl B CBETE 1 OkTA6pb bubmmorexa [JOK
IpeaCTaBJeHUH 00 3JEKTPOIMTHYECKOM TMCCONUAIIHN https://m.edsoo.ru/00add5d8
13 XHMMHYECKHE CBOMCTBA COJICH B CBETE IPEICTABNICHMIH 00 1 OkTabpb bubmuorexa [JOK
3NEKTPOTHTHYECKOM JUCCOIHAIIAH https://m.edsoo.ru/00add8b2
14 o ™" i 1 OkTA6pb bubmanorexa [JOK
HERE- O TR https://m.edsoo.ru/00add9d4
. OkTabpb bubmmorexa [{JOK
15 O0o01enne ¥ CHCTEMaTH3aMs 3HAHUH 1 . hitos://m.edsoo.ru/00addd 12
' 16 [TpakTuyeckas pabora Ne 1. «Pemenne 1 1 OkTAbpb bubmuorexa [JOK
SKCHEPUMEHTAIbHBIX 33124y https://m.edsoo.ru/00addbfa




17 KonTponsnas padbora Ne2 no reme «DnekrpoauTryeckas Honbpb bubmuoreka [JOK
JccorHarys. XMMHYECKHe Peakiii B PaCTBOPax» https://m.edsoo.ru/00addecO |
18 Obmas xapakTepuCTHKA IaJIoreHOB. XUMHYSCKHE Hosbpb bubmorexa [JOK
CBOMCTBa Ha IpEMepe XJiopa https://m.edsoo.ru/00addfe2
19 Xnoposogopoz. ConsHas KACI0Ta, XMMHUYECKUE CBOMCTRA, Honabpb bubnroreka [JOK
NOJIYYEHHE, IPUMEHCHHE https://m.edsoo.ru/00ade104
20 IIpaxtuyeckas pabora Ne 2 o teme «llomyuenue consHo# Hosnbpb bubmoreka [JOK
KHCJIOTBI, H3Y9EeHHE €€ CBOWCTBY» https://m.edsoo.ru/00ade348
1 Brraucnenus mo ypaBHeHHSIM XHMHYECKHX peaKIyid, €ciiu Honbpb Bubmuorexa IJOK
OJIMH U3 PeareHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488
Honabpb bubmuorexa LIOK
22 O06mas xapakrepucTuka aneMenToB VIA-rpynmst btrns: i edaco ruliDadstda
23 Annorponssie MozmpuKanuyu cepsl. Haxoxaenue cepsl u Hoabpb Bbubmuorexa LIOK
e€ coeIMHEeHHH B IpupoJie. XMMHYECKHE CBOMCTBA CEPhl https://m.edsoo.ru/00ade64a |
24 CepoBonopoj, crpoenne, GU3NIECKHEe H XUMAIECKHUE Hoabpb bubmuorexa [IOK
- CBOMCTBa https://m.edsoo.ru/00ade802
95 Oxcuel ceprl. CepHas kuciota, PU3MIECKHE U DLexabpb bubmoreka [JOK
XHMHYECKHE CBOMCTBA, IPHUMEHEHHE https://m.edsoo.ru/00adea28
XUMHYECKHE PEaKIiy, JISKalue B OCHOBE Dekabpb
2% IIPOMBIIIUIEHHOT 0 ¢oco0a NOJIyYeHUs! CEPHOM KHMCIOTHI. bubmorexa [{OK
XuMHYecKoe 3arps3HeHHe OKPYKaIoIIel cpesl https://m.edsoo.ruw/00adec8a
COCJIMHEHHUSIMH CEPhI
27 Beraucienue MacCoOBOH IO BBIXO/A MPOIYKTA PEaKIUH DNekabpb bubmorexa [IOK
https://m.edsoo.ruw/00adec8a
- . ekabpb
B (et s R s AR BuGorera L1OK
. 3 https://m.edsoo.ru/00adeeabd
CBOMCTBa
29 AMMHAK, ero (pHU3HYeCKHe U XUMHUYECKHE CBOMCTRA, Hexkabpb Bbubmuoreka IJOK
MOJyYEeHHE U IPAMEHEHHE https://m.edsoo.ru/00adf004
30 [TpakTHueckas pabora Ne 3 no teme «llonyuenne Nexkabpb bubmuorexa [JOK
aMMBaKa, M3y9eHne ero CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KHCIIOTA, €€ PH3HYECKHEe H XHMHUYECKHE Dekabpb bubnmuorexa IJOK
! coicrBa. Kontponsnas pabora o teme "AMmuax” https://m.edso0.ru/00adf306
CIIOJIb30BaHU coJei Ka4 5 ekabpb
32 II:IﬂlﬂgpaﬂgHB[X ;;JI%EJ:;;; .!;(Hc::ngei?cz{: ];anfpl;?,}li}fﬁ? & ’ bubmaorexa IIOK
% https://m.edsoo.ru/00adf518
OKpYKarolmel cpejibl CoeIMHeHHsIMH a30Ta _
33 Docdop. Oxcnn pocdopa (V) u pocdopras xucnora, flueapb bubmiorexa 1{OK
(u3HyecKre U XMMHYECKHe CBOMCTBA, OJTyuyeHue | https://m.edsoo.ru/00adf68a




34 Ucnomne3oBanne pocdaToB B KauecTBe MUHEPATBHBIX | Alusapb bubmmoTtexa [IOK
ynobpenwuii. 3arps3HeHne Npupo iHo# cpebl GochaTamu https://m.edsoo.ru/00adfc20
35 VYruepon, pacupoctpaHeHue B mpupoze, puznieckue u I Alusapb bubmmotexa LIOK
XMMHYECCKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuum yriiepojia, UX (PU3HUECKHE U XHMHIECKHE Ansapb EuGmaorexs LIOK
36 CBOMCTBA. DKOJIOTHYECKUE IPOOIIEMBI, CBS3aHHbIE C 1 ) .
https://m.edsoo.ru/00adfebe
oxcuzaoM yraepoaa (IV)
” AHBapb bubimoreka [IOK
j7 ym}_IFHM KHCIOTa 1 €€ coJH ! https://m.edsoo.ru/00ae006¢
| e . | 1 M s ok
iEH,, ’ e P | https://m.edsoo.ru/00ae027e
39 [lepBoHavanbHBIe NOHATHS 00 OPraHMYECKHX BELIECTBAX 1 ®eppans ' Bubnmotexa LIOK
KaK O COSIMHEHUSX YIJIepoja https://m.edsoo.ru/00ae054¢
. despanb bubmmorexa [JOK
40 pescarait n o ouesEReis 1 https://m.edsoo.ru/00ae080a
| e oo | T s ok
P 0 https://m.edsoo.ru/00ae0bf2
HEMETAUTBI H MX COSIMHEHHS)
KonTponsnas pabora Ne3 mo Teme «Baxxneimme ®espans bubmmorexa [JOK
42 1
_ HEMETAIUIbI U MX COCIHHCHH) https://m.edsoo.ru/00ae0e18
OOmas xapakTepuCTHKAa XUMHYECKHX 3JIEMEHTOB — ®despanb
43 MeTa/uioB. MeTalutidecKkas CBA3b ¥ MeTaTHIecKast 1 Bbubauroreka [IOK
KpHCTA/THYeckas peiméTka. @uzndeckue cBoicTBa https://m.edsoo.ru/00ael03e
METaJUIOB ] ‘
XuMUYecKUe CBOMCTBA METALIOR. DIIEKTPOXUMHYECKH I ®deBpans bubmuotexa [JOK
44 2 1
P HAIPSDKEHHH METAILIOB https://m.edsoo.ru/00ael156
06 6 o : ®
% | | ] " | Bumorera LOK
P p ’ https://m.edsoo.ru/00ael 156
|| omEH B3 peareHTOB CONEPKHT IPUMECH -
®espanb bubmoTrexa [[OK
46 [lonsiTHE 0 KOPPO3HH METAILIOB 1 https://m.edsoo.ru/00ae] 278
MapTt Bubmmorexa [TOK
il Teiosds ier Ol ! https://m.edsoo.ru/00ael4b2
48 Oxcunisl ¥ rUAPOKCHJIB] HATPUS U KaJusl 1 el SR LR
P P https://m.edsoo.rw/00ae14b2
49 [Ileno4urH03eMeTbHBIE METAUTBI — KAJBITAA W MarHui 1 apr Bubmagresa TICH

https://m.edsoo.ru/00ael 5e8




50 Baxneiimme coeqiHEHUs KabIUs o L A e
https://m.edsoo.ru/00ael 5e8
51 O6o00menne U CHCTEMAaTH3aLMS 3HAHUI Mapt
52 XéctkocTh BozBI B c1I0CO0BI €€ yeTpaHeHHs Mapr E:g:;ﬁiﬁi?ffm 0ac1886
[IpakTayeckas pabora Ne 6 o Teme "JKEcTKOCTH BOJIBI H MapTt Bubmmorexa [JOK
) METO/bl e€ ycTpaHeHus" https://m.edsoo.ru/00ae]ae8
. Mapt butmorexa [JOK
M| Foek i mtps:ﬁm.edsllo.rumoaelcﬁct
55 AmdoTepHbIe CBOHCTBa OKCH/IA U THAPOKCHIA S Eggﬁfﬁiﬁgﬁﬁwael 64
Anpenb bu6morexa IJOK
o | e bt teoe et
57 Oxcuasl, rtuapokcuabl B co sxenesa (1) u xenesa (111) npenn ﬁgs;?f;ri?sﬁgﬁ'{maﬂ 566
58 O06001menne 1 cucTeMaTH3alus 3HAHUI Anpenb
59 iimzmﬁiiﬁ; Ill)(f !f:;:: ZBaxcﬂeiimue reene T
S https://m.edsoo.ru/00ae3de8
Beraucnenus 1o ypaBHEeHHAM XHMHYECKHX PEaKiHii, eCli Anpenb
60 OJIMH M3 PEareHTOB J1aH B H30BITKE WIIH COJEPIKUT bubmuoreka [{OK
npuMecH. Beraucinenus MaccoBo# JI0TH BBIXO/IA IPOIYKTA https://m.edsoo.ru/00ae1750
peaKiHu
61 O0600menue ¥ cucTEMATH3ALMS 3HAHUIH Anpenb
62 Konrponsnaas pabora Ned no teme «Bakueiimue MeTamb] Anpens
M MX COEJIMHEHUS» _
63 BemecTra u Marepuaisl B IOBCETHEBHOM KH3HU YellOBeKa WEiR Sufien TiK A
https://m.edsoo.ru/00ae3 {50
64 XHUMHYECKOe 3arpsS3HeHne OKpYIKalomeid cpesl Map FisQuraerssn TIOK
https://m.edsoo.ru/00ae4270
65 Pones XuMHH B peIieHrH 5KOJIOTHYecKuX npobiem o e
https://m.edsoo.ru/00ae4270
66 Pesepeusrii ypok. Obob1menne u cucremaru3amnus 3HaHHH M Eupmarera DK
https://m.edsoo.ru/00ae0d0a
67 Pesepusrit ypox. Obob1menne u cucremMaTH3amnus 3HaHUHR a Eggﬁlﬂiﬁlsigffﬂ 0adb33c
68 Peseprusiit ypok. O6ob1ienne u cucreMaTH3alus 3HAHUMA Mai bubmorexa [{JOK




]

| https://m.edsoo.ru/00ad9ch2
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[IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30BATEJILHOM IIPOI'PAMMABI

8 KJIACC )
Kon I
N — IIpoBepsieMble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOH 00pa3oBaTe/IbHON
poBep pOrpaMMbl 0CHOBHOrO o0mero o6pazoBanus
| pe3yabTara

1

| ITo Teme: «Hepaoﬂaqanbﬂme XUMHUYECKHE TTOHATHS»

1.1

PacKpHIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHATHMH: aTOM, MOJIEKYJIa, XAMHICCKHIT 3JIEMEHT,
IIPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OHOPOIHAS H HEOJHOPOAHAS), BAICHTHOCTb,
OTHOCHTENIbHAs. ATOMHas ¥ MOJEKyJSpHas Macca, KOJIHYECTBO BEIIECTBA, MOJb, MOISPHAS
Macca, MaccoBas 10N XMMHIECKOro 3JIEMEHTa B COSAMHEHHH, MOJLIPHBIH 00BEM, XUMUYECKas!
peakuusi, KraccHpuUKaIus peaKimii: peakiud COeJUHEHHS, PeaKUHH PA3/IOKEHHS, PeaKIHH
3aMeINeHHs, peaknud OoOMeHa, 3K30- W 9SHIOTEPMHYECKHE peakKIHH, TEIUIoBOH 3(dexT
peaxIum, pacTBOp, MAccOBast [0/ BENIecTBa (IIPOLICHTHAS KOHIIEHTPALKS) B PacTBOpE

ATMIOCTPHPOBATE B3aUMOCBA3E OCHOBHBIX XHMHYCCKHX IIOHATHHA H IIPUMEHATE 3TH NOHATHA

i IpH OIIACAHHUY BEIIECTB M MX IIPEBpAIICHUH |
13 HCTIOJIB30BATE XHMHMECKYIO CHMBOMKY JUL cocTaBienuss GopMysI BEINECTB M yPaBHEHHH
i XUMHYECKHX peakIui

1.4 PacKphIBaTh CMBICI 3aKOHOB COXPAHEHMSI MACChl BEILIECTB, MOCTOSHCTBA COCTaBA, aTOMHO-

B MOJIEKYJIIPHOTO YYEHH, 3aK0Ha ABOTazipo

1.5 OIIPEAENIATh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSIHHEHHIX

16 KIacCH(pUIMPOBATE XUMHYECKHE PeakiHd (10 YMCIly M COCTaBy yYacTBYIOIMIHX B pEaKIHH
BELLECTB, IO TeILIOBOMY 3 dexTy)

1.7 BBIYMCIIATH OTHOCHTEIBHYIO MOJIEKYJLIPHYIO M MOJISIPHYIO MAcChl BEIIECTB

1.8 BBIYMCJISTH MACCOBYIO JIOJIIO XMMHYECKOTr0 371EMEHTA 10 (hopMyIie COeAMHEHH S,

1.9 BBIYHCIIATH MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOpe

1.10 NPHMEHSITE ~ eCTCCTBEHHOHAYWHBIE ~METOMBI MOSHAHMA  — HaOoeHne, HU3MEpPEHHUE,
MOJIETHPOBAHHE, IKCIICPHMEHT (PealTbHBINH M MBICJICHHBIH)

2 ITo Teme: «Baxkuelimue npeacTaBUTENM HEOPraHHYECKHX BEIIECTBY
| 21 PACKPBIBATH CMBICII OCHOBHBIX XHMHWYECKHX IOHATHH: OKCHJ, KACJI0Ta, OCHOBAHKE, COJIb

2.2 OIIPeIeNATh IPUHAIIEKHOCTh BEMECTB K ONPEIEIEHHOMY KiIaccy COeIMHEeHHH 110 GopMyIiam

2.3 Ki1accubHIMPOBATE HEOPraHUYECKHE BEIECTBA
XapakTepU30BaTh (OMHCHIBATH) OOIME XMMHYECKHE CBOMCTBA BELIECTB PAa3IMYHBIX KIACCOB,

2.4 NOATBEPKAAs OIHMCAHHE IIPUMEpaMH MOJEKYIAPHBIX YPABHEHWI COOTBETCTBYIOMIHX
XUMHYECKUX peaKIui

25 IIPOTHO3MPOBaTh CBOMCTBA BEHIECTB B 3dBHCHMOCTH OT MX Ka4deCTBEHHOro COCTaBa,
BO3MOXKHOCTH ITPOTEKAHMS XUMHYECKHUX MPEBPALIEHAH B Pa3IMIHBIX yCIOBHAX
CIIeI0BaTh TPaBHIaM MOIB30BAHHS XMMHUYECKON IOCYION B 1abopaTopHEIM 060pyI0BaHUEM,
a TaK)Ke IpaBuiIaM oOpalieHHWs C BEIEeCTBAMH B COOTBETCTBHM C HWHCTPYKUHMSAMH IO
BBIIOMHEHHIO JIAGOPATOPHBIX XMMMYECKHX OIBITOB 1O TOJNY4YEHHI0O M COOMpaHHIO

2.6 razoo0pasHbIX BewlecTs (Bogopoja ¥ KHCIOPOAa), NPHIOTOBJIEHHIO PAcTBOPOB ¢
onpenenéHHOH MaccoBOM Jloyiel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATE H IIPOBOAHTHL
XMMHYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB INEJIOYEH W KHCJIOT C MOMOIIBIO |
WHIMKATOPOB (1akMyc, (eHondTaNIeHH, METHIOPaHXK U JIPYTHE)

2.7 MPOBOIMTH PACYETHI 110 YPAaBHEHUIO XUMHYECKOH peakIiu
ITo Teme: «Ileproaudeckuit 3axon u [leproamdeckas cHcTeMa XUMHYeCKHX 3nementos [, M.

3 Menjeneesa. CTpoeHHe aTOMOB. XHMHUecKas cBA3b. OKHCIHTEIHHO-BOCCTAHOBHUTEIIBHBIC

peaKIHu»

31 pacKpBIBaTh CMBICII OCHOBHBIX XHMUYECKHX IIOHATHM: AP0 aToMa, SIEKTPOHHBIHA CIIOH aTtoma,

aToMHas OPGHT&I[B, pajuyc aroMa, XUMHYECKad CBA3b, noApHasd U HENoJiIpHas KOBaJICHTHAA |




CBf3b, JJICKTPOOTPHUATEIILHOCTE, HOHHAA CBA3b, HOH, KATHOH, aHHOH, CTCIICHE OKHCJICHHUA

3.2

i(JTaCCHCpHIlHPOBaTb XHMHYCCKHE 3JICMEHTEI

3.3

OIIKCEIBATH U XapakKTepu30BaTh TabnuuHyo (opMmy Ilepromuueckoil CHCTEMBI XMMHYECKHX
SIIEMEHTOB: Pa3lM4aTh MOHATHs «IIaBHas moAarpynna (Arpynma)» B «rnobodHas moarpymnma
(Brpynna)», «vansie» 1 «00JbIIHE) TEPHOALI

3.4

packpeiBaTh cmbickt [lepmommdeckoro 3axkoma JL.HM. MenzgeneeBa: IEeMOHCTPHPOBATE
MMOHUMAHHUE TIEPHUOANYECKOH 3aBUCHUMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX II0JIOXKEHHS
B [lepuoanyeckoit cucreme

3.5

COOTHOCHTH 0003HAUeHUs, KOTOpEle HMeroTcs B Tabmune «[lepmoamdeckas cHCTEMA
xumudeckux snemeHToB J[.M. MeHnneneeBay ¢ YHCIOBBIMH XapaKTepPUCTHKAMH CTPOEHUS
aTOMOB XHMHYECKHX O3JIEMEHTOB (COCTaB H 3apsii sjapa, olInee YHCIO 3JIeKTPOHOB H
pacHpeielleHUe HX 110 JIEKTPOHHBIM CIIOSM)

3.6

OHNpeneyiATEL CTCIICHL OKHUCJICHHS JJICMCHTOB B Gmiap}{mx COCOHHCHHAX

v

ONpeNeNsTh BHI XHMHYECKOM CBsi3M (KOBQIEHTHAS M HOHHAs) B HEOPraHHYECKHX
COEIMHEHHUAX )

9 KJIACC

Kog
| IPOBEPSAEMOro

IIpoBepsiemMble npeaMeTHbIE Pe3YJILTATHI OCBOSHHS 0CHOBHOM 00pa3oBaTeIbHOM
nporpaMMbI 0CHOBHOT0 00mero o6pa3oBanus

pe3yJbTaTa

1

ITo Teme: «BemecTBO B XUMHYECKas PEeaKIHg»

1.1

PacKpBIBaTE  CMBICT  OCHOBHBIX ~ XHMHYECKHX IOHATHH:  pacTBOp,  3JEKTPOJHTEL
HE3JIeKTPONIUTEL, AICKTPOIUTHYECKAsA JUCCOIMALIN, PeaKIHi HOHHOro oOMeHa, KaTamus3arop,
XUMHAYECKOE paBHOBECHE, oOpatuMble " HeobpaTuMbIe peaxnumu,
OKHCJTUTEIbHOBOCCTAHOBHTENIbHBIE PEaKIMH, OKUCIUTENb, BOCCTAHOBHTENb, OKHCICHHE H
BOCCTAHOBJIEHHE, autoTponus, amMmbOTepHOCTh, XMMHUYeCKas CBsi3b (KOBaJeHTHAs, MOHHAS,
MeTaJIH4YecKas), KpUCTAUITHYeCKas PelETKa, CIUIABbl, CKOPOCTh XHMHUYECKOH peaKiiny

1.2

HIUTIIOCTPHPOBATh B3AHMMOCBA3b OCHOBHBIX XHUMHYECCKHX MMOHATHHA H OTpHEMEHSATE 3TH ITOHATHA
ITPH OINHCAHHH BEIICCTB H HX HPEBpaIlIeHHﬁ

1.3

COCTaB/IATh YPABHEHUS 3JIEKTPOIMTHYECKOM JUCCOLHAMM KUACIIOT, IEI04eH U COJIeH, OTHbIE
M COKpalEHHBIE YPaBHEHUs peakluii HOHHOr0 oOMeHa

1.4

pacKphIBaTh  CYIIHOCTh  OKHCIIMTENBHO-BOCCTAHOBUTENBHBIX  pEaklUid  IOCPECTBOM
COCTABJICHHA JIEKTPOHHOTO Oasianca 3THX peaxiui

1.3

IPOBOJHUTE PACUETHI IO YPABHEHHIO XHMHUYIECKOH peaKIlHH

ITo Temam: «HeMmeTannsl H UX COETHHEHUI» H ((METEUIJ]EBI H UX COCITHHCHHA »

2.1

XapaKTepH30BaTh (OMHMCEIBATh) O0IMe W crenu(UYecKre XUMHYCCKHE CBOMCTBA IPOCTHIX M
CNIOKHBIX BELIECTB, MOATBEpKJas OIMCAaHHE TPUMEepaMH MOJIEKYISPHBIX M HOHHBIX
YPaBHCHHI COOTBETCTBYIOIIUX XHMUYCCKUX PCAKIIHH

ad

COCTaB/AITh YpaBHEHHS peaKuHﬁ, NMOATBEPKIAAOIMHX CYLIECTBOBaAHHE TEHETHYECKOH CBS3H
MEXKOY BEIISCTBAMH pa3/IHYHEIX KJIIACCOB

23

IIPOTHO3MPOBATE CBOMCTBA BEINECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOJKHOCTH
IIPOTEKAHMS XHMHYECKHX IIPEBPAICHUH B Pa3/IMYHEIX YCIOBHAX

2.4

ClIe/IoBaTh NIpaBUNIaM I0Ib30BaHMs XMUMUYECKOH TocyIoi u 1abopaTopHEIM 000pyAOBaHUEM,
a TakkKe IpaBHIaM OOpalleHHs C BEINECTBAMH B COOTBETCTBHH C MHCTPYKIHAMH II0
BBIIIOJHEHHIO J1aOOPATOPHBIX XMMHYECKHX ONBITOB TI0 TIONYyYEHHIO H  COOMpaHHIO
razoo0pa3HbIX BEIIeCTB (aMMHaKa W YIJIEKHCIIOrO rasa)

2.5

MPOBOIUTH pPEaklHH, MOATBEPHJAIONIHE KaYeCTBEHHBIH COCTaB pa3IMYHBIX BEIEeCTB:
pacno3HaBaTh OIBITHBIM NyTEM XJIOpUI-, Opomuia, womun, kapbonar, docdar, cuimkar,
cynedar, THIPOKCHAMOHBI, KATHOHb  aMMOHHS, HWOHBl H3Y4YEHHBIX  METAJUIOB,
IIPUCYTCTBYIOIHE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEIIECTB




3 [To Teme: «XuMHS U OKpy’Kalommas cpeia»

3.1 PacKpBIBATH CMBICI OCHOBHBIX XHMHUYECKHX nousgruit: ITJIK BemmecTBa; KOPPO3Hs METAILJIOB
[IPAMEHATH OCHOBHBIE OIEPAllM¥ MBICIUTENBHOR JEATENBHOCTH — aHamd3 M CHHTES,
cpaBHeHHe, 0000UICHAE, CHCTEMATU3ALMIO, BBIBICHUE NPAYHHHO-CIEICTBEHHBIX cBsizell —

3.2 JUIsL M3YYEHHs CBOMCTB BEINECTB M XHMMHYECKHX DCAKIHH; SCTECTBEHHOHAYYHBIC METOJIBI

[O3HAHWS — HAOMOeHHe, W3MEPEHHE, MOJETMPOBAHHE, OKCIEPHMEHT (PEalbHBIA H
MBICJICHHBIH )




IMMPOBEPSEMBIE 3JIEMEHTBI COJAEPKAHUS

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHHT

HepBOHatIaJ'[EvHBIC XHMHYCCKHE ITOHATHA

1.1

[lpenmer xumud. Pone XMMMM B KH3HM 4YeloBeka. XuMMHA B CHCTeMe Hayk. Tema M BelIecTBa.
DusHUecKHe CBOMACTBA BeMECTB. ATperaTHoe COCTOSTHHE BEIIECTB

1.2

IToHATHE O METOAX ITO3HAHMS B XuMuH. YncTeie BemecTBa H cMecH. CriocoOsl pa3jieieHus cMecei

1.3

ATOMBI M MOJIEKYJBl. XUMHYecKHe 3eMeHTbl. CHMBOJBI XMMHYECKHX 3MeMEHTOB. [IpocThie H
CTIOXKHEBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE yYEHHE

1.4

Xumudeckas cbopmyna. BajeHTHOCTE aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
pemectB. OrHOcHTensHAd aroMHas Macca. OTHOCHTeNnbHas MOIIEKyJIIpHada Macca. MaccoBaga mons
XHMHYCCKOTO JICMCHTA B COEAHHCHHH

1.5

KomuuyecTtBo BemecTBa. Monbk. MoisipHas Macca. B3auMOCBA3b KOJMYECTBa, MacChl M YHCIIA
CTPYKTYPHBIX €AHHHII BemecTa, Pacuérel o popmysiaM XUMUYECKUX COEAHHEHHUH

1.6

Dusnveckre ¥ XUMHYECKHE SBJICHUS. XUMUIeCKas peakiys U eé NpU3HaKy, 3aKOH COXpaHEHHS MacCHl
BEINecTB. XuMHYecKHe ypaBHeHus. Kinaccupukamus XUMMHYECKHX peakiuii (CoeTMHEeHH s, Pa3IoKeHH s,
3aMelneHns, ooMeHa)

1.7

XuMUYecKHH OKCIEPHMEHT: 3HAKOMCTBO C XHMHYecKo#i mocyxolf, ¢ mnpasumamMu paboThl B
naGoparopud W npuéMmamu obpamenus ¢ gaGopatopHbIM 000pyIOBaHHEM, H3YYEHHE H OIHCAHHE
¢uspyeckux CBOMCTB 0OpaslOB HEOPraHMYECKHX BelecTB, HabmojeHue (U3MUECKHX (TUIABICHHE
BOCKa, TasHHE JIbJa, PACTUPAHHUE caxapa B CTYNKe, KUICHHE M KOHJCHCAUHUSA BOIBI) M XHMHYECKHX
(ropeHne cBe4H, INPOKAIHBAHHE MEIHOH IIPOBOJIOKH, B3aHMOICHCTBHE MeENa C KHCIOTOH) sSBICHUH,
HaOmIoJleHiHe M ONMCaHWe IIPU3HAKOB IPOTEKaHMs XMMHWYECKMX peaklmi (pasioXeHHe caxapa,
B3aMMOJICHCTBHE CEpHOM KHCIOTHI C XJopuaoMm Oapus, pasnoxenue ruapokcupa meau(Il) npm
HarpeBaHMH, B3aUMOZEHCTBHE jXene3a ¢ pacTBopoM comu Memu(lIl), m3ydenue crnocoboB pasaeneHus
cMecelf (C MOMOINBIO MarHuTa, (UIBTPOBAHHE, BBIAPUBAHHE, MUCTUIULALMS, XpoMarorpadmus),
IPOBEJCHHE OYHUCTKHU [OBAPEHHOH CONM, HAOMIOJEHHE M OIMCAHME PE3y]IbTAaTOB IPOBE/ICHUS OIIBITA,
HJUTFOCTPHPYIOLIETO 3aKOH COXPAHEHHS MACCEl, CO3IaHNE MOZIE/IEH MOJIEKYJI (IIapOCTEePIKHEBBIX)

2.1

Baxkueimue mpeIcTaBUTENIH HEOPraHHIeCKUX BEIIECTB

Bozayx — cMech rasos. Cocras Bosmyxa. KHcrmopon — 37MeMEHT H NpocToe BemecTBo. Haxoxnenue
KHCIIOpOila B TpHpofe, (u3nWYeckHe W XHMHYeCKHe CBOMCTBAa (peakmuu ropeHus). OKCHIBL
[Tpumenenne kuciaopoga. Crocobbl momydeHHs KHcaopoja B JabOpaTOpUH M ITPOMBIILICHHOCTH.
Kpyrosopor kuciiopoza B npupoze. O30H — aJUIOTPONHAsA MOH(GHKAIHN KHCI0PO/a
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TerutoBoit 3G GeKT XUMHYECKON peakiuu, TePMOXHMHUYECKHE YPaBHEHHS, 5K30- W 3HIOTEPMHYCCKUE
peaknuu. TOIIMBO: YroJik W MeTaH. 3arps3HEGHHE BO3/lyXa, YCHJICHHE ITADHHKOBOTO 3ddekta,
paspyleHnue 030HOBOI'0 CI0s

2.3

Boziopoj1 — 37IeMEHT ¥ NpocToe BernecTso. HaxokaeHne Bo1oposia B IPHPONIE, (U3rdecKne 1 XHMUYSCKHE
CBOJCTBA, IPHMEHEHHNE, CII0co0k! nomydeHus. KHCIoThI i CONH
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MosipHELi 066EM ra3oB. PacqéTel 1o XUMHYECKHM ypPaBHEHUAM

2.5

dusnyeckue cBoiicTBa Boabl. Boja xak pacTBopuTesk. PacTBOphl. HachlmeHHBIE M HEHACHIICHHbIE
pacTBOPBl. PacTBOPMMOCTH BEIIECTB B BOJE. MaccoBas J0JI BEIIECTBA B PacTBOpe. XHMHYECKHE
cpoiicTa Boubl. OcHoBaHuA. PoJb pacTBOPOB B IPHPOJE W B XKH3HA delnoBeka. KpyroBopor BOIbI B
npupoze. 3arpsa3HeHne NIpHpoAHEIX Boj. OXpana u 09MCTKA IPHPOAHBIX BOJT

2.6

Knaccuduxanus Heopraundeckux coenunenuit. Oxennsl. Kiraccrpukarms okcrioB: coneobpa3syrommye
(OCHOBHBIE, KHCIIOTHEIE, aMboTepHbIe) 1 Heconeobpasyiomue. HomenknaTypa okcuos. @usnyecKue u

2.7

XAMHYECKHE CBOHCTBA OKCH/I0B. IToyueHne OKCHIOB

OcuoBanusa. Kiaccupukanus OCHOBaHMH: IMENOYM M HepacTBOpHMEBIE ocHoBaHus. Homenkmarypa
ocHoBaHHH. OHU3HYECKHe H XHMHYECKHe CBOHCTBA 0cHOBaHuH. [ToiydeHne OCHOBaHIH

2.8

Kucnotsl. Knaccuduxanus xucior. Homenknatypa kucioT. ®H3nuecKHe W XMMHYECKHE CBOHCTBA
kuciot. Pan axrusrocta metasuioB H.H. Bekerosa. [lonyuenne Kucior

2.9

| Comu. HomenkiiaTypa codeif. @u3udeckue U XuMu4ecKue coicTsa coneii. [lomydenue comei




2.10

[eHETHUECKAS CBA3b MEXKIY KJIACCAMH HEOPraHMYECKHX COeHHCHUN

2.11

XUMHYECKHH OKCIEpPUMEHT: KauecTBEHHOe OIpe/ielieHre COJepXaHWs KHCIOpoJa B BO3MYXE,
nonyueHue, coOHpaHWe, pAClO3HABAHHE M HM3yYeHHE CBOHCTB  KHCIOpOJa, HabmojeHue
B3aMMOJIEHCTBHS BEIECTB C KHCIOPOAOM M YCIOBHS BO3HMKHOBCHHsS M IIPEKpAIICHHSA TIOPEHHSA
(moxapa), 03HAKOMJIEHHE ¢ 0OpasuaMH OKCHIOB M OIMCAHHE HX CBOMCTB, NOJTYHYCHHE, cobupanue,
pacro3HaBaHHE M M3Y4YeHHE CBOMCTB BOJOpoAa (ropeHue), B3aMMOJCHCTBHE BOAOPOJA C OKCHIOM
memu(I) (BO3MOXKHO HMCHOJB30BAHWE BHAEOMATEpHANoB), HabmroxeHue 0OpasloB  BELICCTB
KOMMYECTBOM 1 MOIB, MCCIe[0BaHHE OCOGEHHOCTEH PpAacTBOPEHMs BEHMIECTB C  Pas/IM4HOM
PAacTBOPHMOCTEIO, MPUIOTOBIEHHE DPACTBOPOB C ONpENENEHHOH MaccoBO# [onei PAacTBOPEHHOTO |
BEIIECTBA, B3aWMOJieHicTBHE BOJBI C MeTaUlaMu (HaTpHEM H KaiblueM) (BO3MOXKHO HCIIOJIB30BAHHE
BHI€OMATEPHATIOB), ONpEJENeHHe PACTBOPOB KHCIOT M INENOYeH C IOMOMIBIO HHAMKATOPOB,
HCCIIe[0BaHAe OOPAsIoB HEOPTaHHYECKHX BEINECTB PA3IHYHBIX KIAcCOB, HabIIONCHHE H3MCHEHHS
OKpacKM MHIMKATOPOB B PacTBOPax KHMCJIOT U INENOYEH, H3yueHHe B3auMO/IeHCTBHSA OKCHIA meau(Il) c
pacTBOPOM CEPHOH KHCIOTHL, KHCIOT C MeTaUlaMH, PeaKkiui HEHTpalru3auuy, [ONy4eHHE
HEpacTBOPUMBIX OCHOBaHHMH, BEITECHEHHE OJHOrO MeTalia APYrMM M3 pacTBOpa COJH, PEIICHHE
SKCHEPHMEHTANBHBIX 3a1a4 110 TeMe «BaxneHimue Kiaccsl HEOPraHAYeCKUX COeAMHEHHI

Tepuoauyeckuii 3axoH u IlepaoudecKas cuCTeMa XHMHUYECKHX 3JIEMEHTOB .M. Menneneena.
Crpoenne atoMoB. XuMudecKas ¢BA3b. OKUCIUTENEHO-BOCCTAHOBUTEILHbIE PeaKIIUH

3.1

[lepBBIe MOMBITKH KIaCCH(QHKAMH XUMUYIECKHUX JIEMEHTOB. [TonsTHe O rpynmax CXOMHBIX 3JIEMEHTOB
(IenoYHBIE ¥ IIETOYHO3EMENIbHBIE METAUIbI, TaIOreHbl, HHEPTHBIC rasel). DJEeMEHTH], KOTOpEIE
00pa3ytoT am(oTepHBIE OKCH/IbI ¥ THIPOKCHIIBI
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[lepuonuueckmii 3akoH. IlepHozmdeckas CHCTeMa XHMHYECKHX 5jemeHTOB [l 1. Meneneesa.
KoporkomneproziHasi ¥ JyIHHHONIEpHoaHas (Gopmel [leproandeckol CHCTEMBI XHMHIECKHX 3JIEMEHTOB
JI.A. Menneneesa. [lepuospl B rpynmbl. QH3AYECKAN CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB NMEPHOJA
U TPYIIIEL BJIEMEHTA

3.3

Crpoenne aTomoB. CocTaB aToMHBIX sizep. M3oromsl. DneKkTponsl. CTpoeHHe SNEKTPOHHBIX 0607109eK
aromoB mepBex 20 Xmvuueckmx onementoB Ilepuosuveckoit cumeremsr JI.A. Menneneesa.
XapakTepucTHKa XMMHUYECKOTO 3JEMEHTa [0 ero monoxenuio B Ilepuomudeckort cucreme JLH.
Meneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHs pajhyca arOMOB XHMHYECKHX OJIEMECHTOB, METALIMYECKHX U
HeMeTAJUTMYeCKUX CBOMCTB MO Tpynmam H nepuojaM. 3HayeHue [lepuoamveckoro 3akoHa H
[leproapaecKoil CHCTEMBI XMMHUYECKAX JIEMEHTOB /U Pa3BHTHS HAYKH W IpakTuku. JI.J1. Menzenees
— Y4€HBIA H IpaXJIaHuH
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Xumugeckas cBa3b. KopaneHTHas (mONSpHAS W HEMNOJSIPHAS) CBA3b. OJIEKTPOOTPUIIATENBHOCTH
XUMHYECKUX 371eMeHTOB. MloHHas cBs3B

3.6

Crenenh OkucIeHHS. OKHUCIHTEILHOBOCCTAHOBUTENbHBIE peakiud. [Ipoleccsl OKHCIEHHS |
BoccTraHoBjeHHS. OKUCIUTENN U BOCCTAHOBHTEIH

3.7

XuMHYecKHit IKCIIEPUMEHT: H3ydeHHe 00pasIioB BEIECTB META/IOB M HEMETA/UIOB, B3aHMO/eHCTBHE
THAPOKCHIA IIMHKA C DACTBOPaMH KHCJIOT M IIeNoYel, IPOBEJCHHE OMNBITOB, HIUTHOCTPHPYIOLIMX
TIPAMEpHI OKHCIHTE/BHO-BOCCTAHOBUTEBHBIX PeaKiiyii (TOpeHHe, PEaKIUK Pa3TOKEHHs, COS/TUHCHNS) |

9 KJIACC

Koa

IIpoBepsieMblii 3JIEMEHT COAEPKAHHS

BemectBo 1 xumuueckas peakius, Ilosropenue

1.1

Ilepuonuyeckuit 3akoH. Ilepuojmdeckas cHcTeMa XuMuueckux snemeHtoB J[.M. Menzeneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MCHCHHMM CBOMCTB XHMHYECKUX 3JIEMEHTOB NEPBBIX TPEX
[IEPUOJIOB, KalWs, Kajdblis M HX COEJAMHEHHH B COOTBETCTBHHM C TIOJIOXKEHHEM D3JICMEHTOB B
[lepuoauueckoii cucTeMe U CTPOSHHEM MX ATOMOB

1.2

CrpoeHue BelIecTBa: BHABI XMMHYECKOH CBSI3H. THIBl KPHCTALIMYECKHX PEIIETOK, 3aBMCHMOCTD |
CBOMCTB BEIECTBA OT THIIA KPUCTA/LIMYECKON PEIIETKH M BHJAA XUMHYecKod cpasH. Knaccudukanms
¥ HOMEHKJATypa HEOPraHMYeCKHX BellecTB (MeXIyHapoiHas H TpHBHalbHasd). XHUMHYECKHE
CBOWCTBA BEINECTB, OTHOCALIMXCH K pasiMdHBIM KjlaccaM HEOPraHWYeCKUX COEAUHEHHH,




reHeTHYecKas CBA3h HEOPraHW4ICCKHX BEIICCTB

1.3

Knaccudukanns XHMHUECKHX peakiuii IO pasIHYHBIM [pPHU3HAKaM (mo uWcIy M COCTaBy
YYACTBYIONIMX B PEAKIMH BEIIECTB, TIO TEIUIOBOMY 3(GEKTY, M0 H3MEHEHHIO CTereHed OKUCIECHHS
XHUMHUYECKHX JJIEMEHTOB, 0 0OPaTHMOCTH, [0 YYacTHIO KaTanu3aropa). JK30- U SHIOTEPMHIECKHE
peaKIIiH, TePMOXHMHEYECKHe ypaBHeHus. [ToHsTHe 0 CKOPOCTH XMMHYECKOH peakiiy
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[lonsTtie 06 OOpaTHMBIX H HEOOpaTHMEIX XHMHYeCKMX peakuusiX. [IoHsTHE O TrOMOrCHHBIX H
reTepOreHHBIX peakiuax. [[OHATHEe O XMMHYECKOM paBHOBeCHH. (DaKTOPhI, BIMSIOMKE HA CKOPOCTH
XMMHYECKOM PEaKITiy ¥ MOJIOKEHHE XMMUYIECKOTO PABHOBECUSA

1.5

OKHCIUTETbHO-BOCCTaHOBHTE/ILHBIE peaKiuu, 9JIEKTPOHHBIH HanaHc OKHCITHTE/IEHO-
BOCCTAHOBHUTENbHON peakid. CoOCTaBIEHHE YPABHEHHH  OKHCIHTE/IbHO-BOCCTAHOBHTE/IBHBIX
peaxiuii ¢ HCIIONIE30BaHAEM METO/IA IIEKTPOHHOTO bananca

1.6

Teopusi NMEKTPOTUTHYECKON AMCCONMAIMH. DJEKTPOTHTE H HEAICKTPOMHTEL KaTHOHBI, aHHOHEL
MexaHU3M JTACCONHMAIMHE BEIIECTB C pasIMUHBIME BHJAMH XHMHUYeckod cBsizu. CreneHb
mucconnanyy. CHIbHBIE H cabble SMeKTPOIUTEL Peakimu HOHHOTO OOMeHA. YCIIOBHS MPOTEKAHHSA
peakiuii HOHHOrO 0GMEHa, ONHBIE H COKPAIIEHHbIE HOHHBIC YPABHCHHS PEaKIHH, CaoiicTBa KUCIIOT,
OCHOBAHHMI M cOJell B CBETE MPeCTaRIeHH# 06 2IeKTpOIHTHYeCKOH nucconnauy. KadecTBeHHbIE
peakinK Ha HOHbL [JOHATHE 0 THapOIM3e COIeH |

1.7

XuMAYeCKHH ~ SKCIIEPHMEHT:  O3HAKOMIEHHE C  MOJEAMA  KPUCTAIMYECKHX — PEIICTOK
HEOPraHWYECKHX BEMECTB — METAloB M Hemeramnos (rpadura H ajiMa3a), CIIOJKHBIX BEIIECTB
(xylopraa HaTpHs); HMCCIIEI0BaHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peaknuu OT BO3JEHCTBHA
pasnHuHBIX (AKTOPOB; WMCCIENOBAHHE 3IEKTPONPOBOJHOCTH PAcTBOPOB BEIIECTB, mponecca
JIACCOLMALMM KHCJIOT, INeNoYel M coseil (BO3MOXHO HCIONB30BAHHE BHICOMATEPHATIOB);
[pOBEJIEHHE OIBITOB, HJUNIOCTPUPYIOIIMX [PHU3HAKH IPOTCKAHHA peakmuii HOHHOrO oOMeHa
(o6pasoBanme OcajKa, BHICICHAE ra3a, 00pasoBaHKe BOJBL); ONBITOB, HIUIIOCTPHPYIOMMX NPUMEPE
OKHCJIHTETbHO-BOCCTAHOBUTEGHBIX ~PEaKIui (TOpeHwe, pPeaKiid pa3IoKEHHS, COEIMHCHIS);
pacro3HaBaHHE HEOPraHHYECKHX BELICCTB C MOMOMIBIO KAYCCTBEHHBIX peaxiuii Ha HOHBI; PEIICHHE
SKCIEPUMEHTANBHBIX 3314

HemeTaiuibl ¥ X COSIHHEHHA

2.1

O6mas xapakTepucTnka rajgoreHoB. OCOGEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTCTCHH
okucnenud. Crtpoenne u (u3MHYECKHEe CBOMCTBA IPOCTBIX BEMIECTB — IAJIOICHOB. XuMH4ecKue
cBOMCTBA HAa mNpuMepe Xiopa (B3aMMOACHCTBHE C METalIaMd, HEMCTAIAMH, [EJI0YaMH).
Xnoporogopoa. CossHas KUCIOTa, XUMHYECKHE cBOlicTBa, IOIydYeHHe, npuMeHeHue. [leficTBHE
XJI0pa H XJI0POBOI0PO/a Ha OPTaHH3M HeloBeka. BaskHEHIIHe XTOPU/IBI X UX HAXOXK/ICHHE B IPUPONC
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| croco0k!I ero IpeIoTBpaeH s

O6mas xapakTepucruka 371eMeHToB VIA-rpynmbl. OCOGEHHOCTH CTPOCHHA aTOMOB, XapakTCpHBIC
crenenn okucienus. Crpoenue u (HU3HUECKHE CBOMCTBA MPOCTBIX BEHIECTB — KHCIOPOZAA W CEpEL
AJUTOTpOnHEIE MOAM(HKANMH KACIOpona W Cepbl. XHMHYECKHE coiictea ceprl. CepoBoJOpoz,
cTpoeHHe, (Qu3HUeCKHe H XHMHUYecKHe CBOHCTBA. OKCHIB! CEPhl KaK NPEJCTABUTENH KHCIIOTHBIX
okcuoB. CepHas KucnoTa, Gpu3udeckne H XUMHUECKHE CBOHCTBA (00IIME KaK MPEICTaBUTENI Kilacca
KHCIIOT ¥ crnendduyeckne). XHMHYECKHE PEaKLMH, JIeKallie B OCHOBE NPOMBIIIICHHOTO crniocoba
nonydenus cepHoii kucnorsl Ilpumenenne. Comu CEpHOH KMCIIOTBI, Ka4ECTBCHHAd PCaKlHA Ha
cynbdar-non, Haxompenue cephl H e coefuHeHmH B Ipupoze. XWMHHYECKOE 3arpsi3HCHHE
OKpyKaromeil cpe/ibl COSMHCHMAMHE CEpBI (KMCIOTHBIC JOXKIH, 3arpA3HEHHE BO3AyXa H BOJIOEMOB),
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O6mmasi XxapakTepucTHKa 37eMeHTOB VA-rpynmnel. OCOOGEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHLIC
CTEIeHH OKHCJeHHS. A30T, pacIpoCTpaHeHWe B NPHPOXE, (H3HUECKHe H XHMHYECKHE CBOHMCTBA.
KpyroBopoT a30Ta B IpHpoze. AMMHaK, ero GH3HYECKHEe M XHMHYECKHE CBOHCTBA, HONYHCHHE H
npumenenne. Conu aMMOHHSA, X (QH3MYECKHE U XUMIIECKHE CBOHCTBA, IIPUMEHEHHE. KauecTBeHHas
peaKIs Ha MOHBI AMMOHHS. A30THas KHCJIOTa, €€ MOyueHHe, QU3MICCKUe U XUMHICCKHE CBOHCTBA
(obure Kax MpejcTaBHUTENs Kiacca KHCIOT H crermdugeckue). Mcnons3oBanue HATPATOB U CONCH
AMMOHHS B KaueCTBE MHHEPAIBHBIX yAoOpenuil. XUMHYECKOE 3arpsa3HCHAC OKPYIKaIOIIEH Cpe/Ibl
COCMHEHHAMH 30Ta (KMCIIOTHBIE JIOKIH, 3arps3HeHHe BO3TyXa, IOYBbl i BOIOEMOB)

‘ 2.4

docdop, amroTporHse MoguduKarmu (Gocdopa, PHIMYCCKAE H XHAMIICCKHE cpoiictBa. Oxcun
dochopa(V) u docdopras kucmora, (HIMUECKHE M XHUMHYECKHE CBOMCTBA, IIOJIy4EHHE.




Hcmonp3oBanne GpocdarToB B KauecTBE MHHEPATBHBIX YA00OpeHHH

2.5

Obmas xapakrepuctuka smemeHToB [VA-rpynnel. Oco0eHHOCTH CTpOEHHSI aTOMOB, XapaKTepHbIe
CTeNIEHH OKHCIICHHA. YTJIEpOJl, aUIOTPOIHBEIE MOAH(HKAIMK, PpACIpPOCTPAaHEHHE B IPHPOZE,
dbusryecKkue ¥ XMMHHeckHe cBoicTBa. Axacopbums. Kpyrosopor yrnepoma B npupoje. OKCHIbI
yrieposa, uX (u3HYecKHe W XUMUYECKAE CBOMCTBA, EHCTBHE HA XHUBBIE OPraHU3MEL, IIONyYeHHEe U
npUMeHeHne. OKOJIOTHYeCKHE TIpoOJIeMBl, CBsi3aHHBIE € OKcuaoM yriepoaa(lV); rumoresa
r700abHOT0 MOTEIUICHHs KiHMaTa; TMapHUKOBbIH S¢dexr. YrompHas kucnora u e€ comm, HX
(Gu3MYeCKHe W XHMHYECKHE CBOMCTBa, IOJNydeHHME M IIpuMeHeHHWe. KauecTBeHHas peakius Ha
kapOoHaT-noHbl. Mcnonmbp3oBanue kapOoOHATOB B OBITY, MEJUIIMHE, IPOMBIIIEHHOCTH M CEIbCKOM
X034HCTBE

2.6

[TepBoHauambHBIE MOHSATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHMSX yriepoaa (MeTaH, 5TaH,
STWJIEH, alleTHJIeH, 3TaHOIN, IIMIEpPHH, yKcycHas KuciaoTa). VX cocraB M XMMHYECKOE CTpOEHHE.
[TonsiTue 0 OMONOrMYECKH BaXKHBIX BEIECTBAX: XMpax, Oenkax, yraeBoJax — M HX POJIM B JKU3HU
yesloBeka. MaTepuaibHOe eIMHCTBO OPraHMYECKHX M HEOPTaHHYECKHX COeIMHEeHUH
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2.8

| HCIIOJIE30BaHHA CTPOHTEJIbHBIX MATEPHAJIOB B IIOBCEIHEBHOM KH3HU

Kpemunit, ero ¢usnueckue W XMMUYECKHE CBOHCTBa, moiaydyeHue M npuMeHeHue. CoenuHEHUs
KpeMHHs B Tnpupoje. OOmme npexacraBieHus o0 oxcume kpeMmHHA(IV) M KpeMHHEBOH KHCIOTE.
CrmKaThbl, HX HCIIONB30BaHUE B OBITY, MEIMIMHE, IPOMBIIICHHOCTH. BakHelue cTpouTeIbHbIE
MaTepHaibl: KepaMHKa, CTeKJo, IeMeHT, OeroH, keme3oberoH. I[Ipobnmemsr OGe3omacHoOro

XUMUYECKUN OSKCIEPUMEHT: H3y4eHHe 00pa3loB HEOPraHW4YeCKHX BEIIECTB, CBOMCTB CONSTHOM |
KHMCJIOTBI; MpPOBEJEHHE KayeCTBEHHBIX peakluii Ha XJIOPHA-HOHBl ¥ HAOMIONEHHE NPU3HAKOB HUX
OPOTEKaHHS, OIBITHL, OTpPaXAloUlHe (H3UYSCKHEe H XHMMHUYCCKHE CBONCTBA TaJIOI€HOB H HX
CoeTMHeHHH (BO3MOJKHO MCIIOJIE30BaHHE BHIEOMATEPHAIOB); O3HAKOMIIEHHE ¢ 0Opa3naMu XJI0pPHIOB
(raJloTEHHI0B); O3HAKOMJIeHHE ¢ oOpa3namu cepbl H €€ COeIMHEHHSIMH (BO3MOJKHO HCIOJIB30BAHHE
BHIEOMaTepHaloOB);  HaOmiozeHWe  mpomecca  oOyriMBaHUS — caxapa  Hoj  JeiicTBueM |
KOHIICHTPHPOBAHHOMH CEPHOM KHCIIOTHI; H3yYeHHE XHMHYECKHX CBOHMCTB pa3baBineHHOH cepHOMH
KHMCJIOTHI, MpOBEICHHE KAYECTBEHHOW peakmuM Ha cynb(ar-uoH M HaOmMOAEHHME IIpU3HaKa e&
NPOTEKAHHS; O3HAKOMJIEHHE ¢ (PH3MYECKMMH CBOHCTBaMH a30Ta, (ochopa M HX COECOUHEHHH
(BO3MOJKHO HCITOJIB30BAaHHE BHICOMATEpPHAIOB), 00pa3maMy a3z0oTHRIX H (QochopHBIX yA0OpeHwii;
MOJTy4eHHe, COOMpaHue, PacliO3HABAHUE M M3YyYEHHUE CBOMCTB aMMHaKa; MIPOBE/ICHHE Ka4eCTBEHHBIX
peakiiii Ha HOH aMMOHHS ¥ (ocdar-HOH U H3ydeHHe NIPU3HAKOB HX IIPOTEKAHUS, B3aUMOJeHcTBHE
KOHLIEHTPHPOBAHHOH a30THOM KHCJIOTBHL C MEABIO (BO3MOMKHO HCIIONB30BAHME BHJICOMATEPUAsIOB);
H3y4eHHE MoOJelied KPHCTANIMYeCKHX pPeIneéToK aiMasa, rpadura, (yiepeHa; O03HaKOMIEHHE C
mporeccoM ancopOnuM pacTBOPEHHBIX BEMIECTB AaKTUBHPOBAHHBIM YITIEM M YCTPOHWCTBOM
MpOTHBOrasa; IonyueHHe, cobupaHue, pacno3HaBaHME M H3y4eHHE CBOWCTB YIJIEKMCIIOIO rasa; |
IIPOBE/ICHHE KAa4deCTBEHHBIX peakluit Ha kapOoHAT- M CHIMKaT-HOHBl H H3y4YECHHE IPH3HAKOB HX
OPOTEKAHUS; O3HAKOMIIEHHE C OPOAYKIHEH  CHIMKATHON  [POMBIIUIEHHOCTH,  pELICHHUE |
SKCNIEPUMEHTAIBHEIX 3a/1a4 110 TeMe «BajkHelue HeMeTaUIbl H UX COEMHEHHS» |

MeTa/uisl ¥ UX COEIHHEHHS '

3.1

OOmas xapakTepHCTHKa XHMMYECKHX 3JIEMEHTOB — META/UIOB Ha OCHOBAaHMHM HX I[OJOXEHHSA B
[Tepuomuueckoif cucreme xumudeckux dnemeHToB J[.M. Menneneesa u ctpoenus aroMoB. CTpoeHue
MeTayuloB.  Meramnuueckas  CBA3b M MeETAIMUECKas — KpUCTaJyIMYecKas  peméTka.
ONeKTPOXUMHUYECKUH psJl HANPHKEHHUIH METAIIIOB

32

Ousuyeckue ¥ XUMUIECKHe cBoifcTBa MetayuioB. Obmrue criocobsl monydyenus MetauioB. [lonstue o
KOPPO3HH METaJIOB, OCHOBHBIE CIOCOOBI 3amuTel MX OT Kopposun. CrmaBel (cTaib, 9YyTyH,
ITFOPATIOMHHMH, OpOH3a) U MX NIPHMEHEHHE B OBITY U IPOMBIILUIEHHOCTH
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[[lemounkie Metamnbl: mojiokeHHe B [lepmommdueckoit cuctemMe XuMHUecKHX anemeHToB J[.M.
MenpeneeBa; cTpOEHHE UX aTOMOB; HaXOXKIECHHE B mpupoae. Ouzndeckne U XHMHYECKHE CBOHCTBA
(na mpuMmepe HaTpus U Kamus). OKCHIBI W FHIPOKCHIBI HATPHA U Kainus. [IpuMeHeHHe IIeI0YHbIX
METAaJIIIOB H UX COC,ILHHCHH_ﬁ

34

IIlenouyHo3eMensHbBle META/UIBI MarHMd M KalblUui: IonoxkeHwe B [lepHoguMyeckod cHcTeMe
xumuyeckux sneMmeHToB JI.M. MenneneeBa; cTpoeHHE HX AaTOMOB; HAXOXJEHHE B IIPHPOJE.
Qu3nvecKrue ¥ XMMHYECKHE CBOMCTBA Maraus M Kaibliusi, BakHe#nue coequHeHHs Kaablus (OKCH,




THAPOKCHL, coJH). JKECTKOCTD BOJIBI M CHOCOObI €€ yCTpaHeH A
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AiroMEHEH; TIONOKeHHe B [leproauyecKoH CHCTEME XHMHUYECKHX 3JIEMCHTOB AW, Menneneesa,
CTpOGHHE aToMa; HAXOXIEHHE B IPHUPOJE. dumpgeckie ¥ XMMHYSCKHE CBOMCTBA QIIOMHHHSL.
AmboTepHBIe CBOHCTBA OKCH/IA ¥ THIPOKCHIA AMFOMAHMSI

3.6

Weneso: monokende B [lepuoymdeckoil cucTeme XuMHUecknx anementos JLU. Menneneesa;
CTpoeHHe aToMa; HaxOXJeHHe B npupose. PH3WYECKHE W XUMHYECKHE cBoiicTBa xene3a. OKCHABL,
ruapoKcHbl B comn xenesa(ll) u xenesa(1ll), ux cocras, CBOMCTBA U MOJIyIeHUE

3.7

XUMHYECKni 3KCHEPUMEHT: O3HAKOMIIEHHE ¢ o0pasuaMy METalUIoB M CILIABOB, HX hHu3HIECKEMH
CBOMCTBAMH; HW3YYCHHE pE3yIbTAaTOB  KOPPO3MH  META/IOB  (BO3MOKHO — HCIO/IBE30BAHHE
BHJIEOMaTepHAasIoB), 0COOEHHOCTE! B3aMMOJICHCTBHA OKCH/IAa KaJIbLUA H HATPHA C BOJIOM (BO3MOIKHO
HCIOJIE30BAHNAE BHIEOMATEPHAIIOB); HCCIEJOBAHHE CBOMCTB JKECTKOH BOJBI, NPOLECCA TOPCHHA
JKejesa B KHCIOpoZe (BO3MOXKHO WCIIONB30BAHHE BH/JIEOMATEPHAIIOB); MPH3HAKOB IPOTEKAHMS
KAYeCTBEHHbIX PeaKlHi Ha MOHBI (MarHWs, KalbIHs, aTIOMHHHS, HHHKa, KKesesa(ll) u sxenesa(lll),
memu(Il); HabmojeHre U ONMCAHHE MPONECCOB OKpAIIMBAHWS IVIAMCHM HOHAMH HATPHS, Kalui H
Kanbus (BO3MOXKHO WMCIIONE30BAHME BHIEOMATEPUAIOB); HCCIenoBaHue amM(OTEpPHEIX CBOHCTB
THIPOKCH/IA QTOMHHHS M THIPOKCHJA IHMHKA, PELICHHE SKCIEPHMEHTANBHBIX 3a7ad IO TeMe
«Bakneinmie MeTaUTEL H UX COSTUHEHHS

XuMHS 1 OKpyKarolias cpeaa

4.1

HoBble MaTepuanbl B TEXHOJOIHH. BemecTBa W MaTepHanbl B IOBCEJIHEBHOH KH3HH 4EJIOBEKA.
XuMHs ¥ 370pOBbe. Be30macHoe HCIONMB30BAHAE BEIIECTB H XMMHYECKUX peakuuit B 6uiTy. Ileppas
TIOMOIIIE IIPH XUMHYECKHX 0XKOraX i OTPaBICHUAX

4.2

OCHOBBI 3KOJOrMYECKOl TPaMOTHOCTH. XHUMHYECKoe 3arpssHenne okpyxaromei cpeasl [TJIK. Pomb
XMMHUM B pEIIeHHH JKoJormueckux mpobieM. IIpupoiHbIe HCTOYHHKM YTJEBOIOPOAOB (yrous,
IPHUPOIHEI ra3, He(Ts), TPOTYKTEI HX TepepaboTKu, UX POJb B OBITY U IPOMBIILTCHHOCTH
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XUMHUYECKHH OKCIIEPUMEHT: W3ydeHHe O00pasloB MaTepualoB (CTeKNo, CIUIaBBI METajlIoB,
IOJIEMEPHBIC MaTEPHAIIEI)




TMPOBEPSIEMBIE HA OI'S 11O XUMHWH TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHSI OCHOBHOM OBPA30BATEJIbHOU ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30BAHUS

Kon

NpOBepAEMOro

TpeboBaHuS

| ®rocC

IIpoBepsiembie TpeboBaAHHA K MPeIMETHBIM pe3yabTaTaM 6230B0r0 ypOBHS 0CBOEHHS
ocHOBHO# 06pa3oBaTeJbHOH MPOrpaMMbl 0CHOBHOTO 00mero o6pa3oBaHHs HA OCHOBe

1

ITpencraBienue:

1.1

0 II0O3HABAEMOCTH SBIICHHH OpUpOabI, IIOHHMaHHC O0OBEKTHBHONH 3HAYAMOCTH OCHOB

KYJIBTYPEL H upaimmecxoﬁ ASATEJIbHOCTH 4YEJIOBEKA B YCIIOBHAX COBPEMEHHOIO 06]I[CCTBa;
MOHHMAaHHE MECTA XHMHH CPEIH NPYI'HX €CTECTBEHHBIX HAyK

XAMHYECKOH HAYKH KakK obmactu COBPEMEHHOI'0 €CTECTBO3HaHHA, KOMIIOHEHTA obme# |

L&

0 Hay4HBIX METOAax IIO3HaHHA, B TOM YHCJIC JKCICPUMCHTAIBHEIX H TCOPETHYCCKHX METOIax

00BACHEHHS CTPOCHHA aTOMOB U MOJIEKYJI

HCCICOOBAaHWA BCIICCTB H M3VUCHHA XUMHYCCKHX pealcnnﬁ; YMCHHE HCIIOJIB30BATE MOJACITH IJIA |

1.3

obyuaroluMesl paccMaTpHBaTh XuMHIO Kak cdepy coeit Oyaymeit mpodeccrHoHansHOM
NeSTeNbHOCTH M CHelaTh OCO3HAHHBIM BHIOOP XHMHHA KakK NpOoQHIBHOIrO NpeaMeTa IIpH
NePeXoae Ha YPOBCHL CPEIHETO DGII_ICFC_! _06}3&3033]:[1!15[

0 chepax mpodeccHOHATBHONW MEATENHHOCTH, CBS3aHHBIX C XHMHEH MW COBPEMEHHBIMH |
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXKEHHMSAX XHMHYECKOH HaykH, UYTO MO3BOJHUT

Brnamenue cuCTEMOM XUMUYECKHX 3HAHMN W YMEHHE IPUMEHATH CHCTEMY XMMHAYECKUX 3HAHUH,
KOTOpasi BKJIIOYAET: -

2.1

BRKHEHUIITHE XMMUYECKHE TIOHATHS: XUMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IIPOCTOE
¥ CIOXHOE BEIIeCTBO, OJHOPOIHAS W HEOJIHOPOIHAS CMECh, OTHOCHTEIbHBIE ATOMHAas H
MOJIEKYJ/ISpHAsA MacChl, KOJIMYECTBO BEINECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHEIH 00BEM, OKCH,
KHCJIOTa, OCHOBaHHE, COJb (CpelHss), XMMHUYECKasd peaKlus, PeaKklHH COCHHHEHHS, PEaKIUH
pa3NoKeHus, peakiii 3aMeIeHus, peaknuu oOMeHa, TeIIoBoi 3(deKT peakiud, 3K30- H
SHJOTEPMUIECKHE PEakKIlHH, PacTBOp, MACCOBAasA 0N XHMHYECKOrO 3JIeMEHTa B COEJIMHEHMH,
MaccoBas IO M IPOIEHTHAS KOHIEHTPAIMs BEIECTBa B PacTBOPE, AP0 aToMa, NMEKTPOHHBIH
cioit atoma, aroMHas OpOUTaIh, paIuyc aToMa, BaJICHTHOCTB, CTENIEHb OKHCIICHHUS, XHMHYECKas
CBS3b, AJEKTPOOTPHIATEIHOCTE, MOMIAPHAS M HEMNOJSpHAs KOBAIEHTHAS CBs3b, HOHHAS CBS3b,
MeTaJUTM4yecKass CBs3b, KpHCTAUIMYecKasds pemérka (aToMHas, MHOHHAd, MeTaUIHYecKad,
MOJIEKY/IsIpHAas), HOH, KATHOH, AHHWOH, 3JEKTPOIMT H HEJJIEKTPOJHT, 3JIEKTPOIHTHYECKAs
JIACCOIIMAIMS, peakidd HMOHHOrO OOMEeHa, OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEaKiluy,
OKHMCJTMTENTE ¥ BOCCTAHOBHMTE/b, OKHCJIEHHE W BOCCTAHOBICHHE, SJIEKTPOJIM3, XHMHYECKOEe
paBHOBecHe, oOpaTuMble W HeoOpaTMMBIE peaklldd, CKOPOCTh XHMMHYECKOH peaxluy,
xaraymsarop, [1JIK, koppo3usi METaJUIOB, CILIABBI

2.4

OCHOBOIIOJIArarOIIHE 3aKOHBI XHMHH: 3aKOH COXpaHCHHWA MacChbl, nepnonnqecxﬂi‘{ 3aKOH HH
MBHI{G}ICCBB., 34KO0H ITOCTOAHCTBA COCTABA, 3daKOH ABGI‘&I[]JO

2.3

TCOPHH XHMHHK: aTOMHO-MOJIEKYJSIpHAA TCOPH, TEOPHSA BJISK'IPE)JT]H‘I?I_‘-IGCKOﬁ JHUCCOIHAIIHHA

Bnajgenne ocHOBaMH XHMHYECKOH IPaMOTHOCTH, BK/IIOYAIOLICH:

3.1

yMeHHEe MpaBHILHO MCIONB30BATh H3YUEHHBIE BellecTBA W Marepuaigbl (B TOM HHCIe
MHHEpalbHble YAOOpEHHS, METAUIbl M CIUIABBI, NPOAYKTHL IepepaboTKM NPHPOAHBIX

IIPOU3BOACTBE H INNOHHMMaHHE 3HAYEHHS KHPOB, benkoB, YIIJIEBOA0B O OpraHu3Ma 4ejlOBEeKa,
YMEHHE MPOTHO3HPOBATE BIUAHUE BEUIECTB U XHMHYECKHUX ITPOLECCOB HA OPTraHWU3M YEIIOBEKA H

OKPYKaIOIIYIO IPUPOIHYIO CPEdY

YMEHHE MHTETPHPOBATh XUMHUIECKHE 3HAHUSA CO 3HAHUAMHE JPYTUX y4eOHBIX MPEIMETOB

HCTOYHUKOB YTJIEBO0POIOB (YIJIs, HIPUPOJIHOIO ra3a, HepTu) B OBITY, CEIBCKOM XO35MCTBE, HA |

HaTMYHe OmeITa paboThl C pasTUYHBIME HCTOYHMKAMM MH(OpPMAIMM 1O XUMHHM (HaydHas M
HAYYHO-TIONYJIIpHAs JIATEPaTypa, CIOBApH, CIPAaBOYHHKH, HHTEPHET-PECYPCHI)
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yMeHHe OOBEKTMBHO OIEHHMBaThb HH(GOpMAaIMIO O BEIECTBAX, MX IPEBPALICHHUAX H
IPaKTHYeCKOM TPUMEHEHHM M yMEHHEe HCIIONb30BaTh €€ Juld  pemeHus ydeOHo-
NI03HABaTEIbHBIX 3a1a4 B -

4

| Bragense ocHOBaMM MOHATHHHOIO ammapara ¥ CHMBOJMYECKOTO $3bIKA XUMHH JIs




cocTassieHs HOPMyJI HEOPraHWIECKMX BEIECTB, YPaBHEHHH XHMHUYCCKAX PEaKLHH; OCHOBAMH
xumugeckoil HomeHknarypsl (IUPAC u TpHBHATBHOMH)

VMenue 06BACHATh CBA3b IOJOKEHHS dIeMeHTa B [IepHoJMdYecKol CHCTEME C HHCIIOBBIMH
XapaKTepHCTUKAMH CTPOSHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB H 3apsil sfipa, obmee

. YUCIIO 3MEKTPOHOB), PAaCHpeAeNCHHEM IJIEKTPOHOB IO DHEPreTHYECKMM YPOBHSM AaTOMOB
NEPBEIX TPEX MEPUOIOB, KA W KaJIbIIHA
[IpencrapieHre O IMEPHOIMICCKON 3aBHCHMOCTH CBOHCTB XHMHYECKHX ISIIEMCHTOB (pammyc
6 aToMa, JJIEKTPOOTPHIIATENBHOCTE), IPOCTHIX ¥ CIIOYKHBIX BEINECTB OT IIOJIOXKEHHS JIEMECHTOB B
Ilepuoamdeckof cucreMe (B MalbX NEpHOJAX M IVABHBIX MOATPYNIAX) M OJIEKTPOHHOIO
CTPOEHHs aTOMa
7 VMeHue KIacCH(PUIMPOBaATE:
7d XUMHYECKHE JIEMEHTHI -
7.2 HEOPraHH4YeCKHe BELIECTRA
7.3 XHMHYCCKHE PeaKIInH
8 VMeHue onpe/IeNsTh:
| 8.1  BAJICHTHOCTB H CTENIEHb OKHMCIICHHS XUMHICCKHX JICMEHTOB, 3apsjl HOHA
8.2 BHJ XMMHYECKOH CBA3H M THI KPHCTAUTHYECKOH CTPYKTYPEI B COCAHHCHHUAX
8.3 XapakTep cpelibl B BOJAHBIX PACTBOPAX BEMIECTB (KHMCIIOT, OCHOBAHHIA)
8.4 OKHCIIUTENb ¥ BOCCTAHOBUTEIb
9 VMeHHE XapaKTepu30BaTh HU3HYECKHE ¥ XMMHYECKHE CBOMCTBA:
91 NPOCTHIX BEHIECTB (KHUCIOPOA, 030H, BOXOPOJ, rpaduT, anmMa3s, KpeMHHH, a3oT, ocdop, cepa,
| XJI0p, HATPHi, KM, MarHui, KaJbLuH, aTFOMHHHAH, XKEIe30)
'; CJIOJKHBIX BELIECTB, B TOM YHCJIE HX BOJHBIX PacTBOPOB (BoJa, aMMHaK, XJIOPOBOJIOPOZX,
CEpOBOJIOPOJI, OKCHIBI M THApoKCcHAbI MetauioB I-IIA rpymm, amomunns, mean (II), nuHka,
9.2 sxenesa (11 u IIT), okemasr yraepoaa (II u IV), kpemuus (IV), asota u dpocdopa (III 1 V), cepsr
(IV u VI), cepuucrasi, cepHas, a30TUCTas, a3oTHas, (ocdopHas, yronbHas, KPEMHHEBAS
KHCJIOTa M UX COJIH)
IPOrHO3UPOBATE M XapaKTepH30BaTh CBOMCTBA Bemecm B 3aBHCHMOCTH OT HMX COCTaBa H
9.3 CTpOEHHMs, MPHMEHEHHE BEIIECTB B 3aBHCHMOCTH OT UX CBOMCTB, BO3MOXKHOCTH NMPOTEKAHHS
XUMHYECKHX IPEBpaIlCHUH B pa3In4HbIX YCIOBHIX
10 VMeHHe COCTABIIATE MOJIEKYJISPHEIC H HOHHBIE YPABHEHUSA PEaKIHi, B TOM JHCIIE! N
10.1 peaKuuii HFOHHOro obMeHa
10.2 OKHCJIHTEIbHO-BOCCTAHOBUTENIbHBIX PeaKIU
103 HILTIOCTPUPYIOIMX XMMAYECKAE CBOMCTBA WM3YYEHHBIX KIAccOB (IPyII) HEOPraHWYECKHX
| BEIIECTB
10.4 IO ATBEPIKAAIOIIX TEHETHYECKYIO B3aUMOCBSI3b MEXYy HUMH
11 VY MeHHE BEMUCIATE (IIPOBOAUTE Pacy&Thl): -
111 OTHOCHTEJIBHYIO MOJIEKYISAPHYIO H MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO J0JI0 XHMHYECKOTO
. JJIEMEHTA B COCIMHEHHH
11.2 MacCOBYIO JOJIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA K €ro Maccy, 00beM razos
114 [0 YpaBHEHHSIM XWMHYECKHX DEaKUMi ¥ HaXO[HMTh KOIMYECTBO BElIECTBA, 00BEM H Maccy
PEAreHTOB MM IPOLYKTOB PEaKIii
12 Briasienne (3HaHHE OCHOB):
OCHOBHBIMH METOJI@MH Hay4HOTO To3HaHUA (HaOmojeHHe, H3MEPEHHe, OKCIEPHMEHT,
12.1 MOJIETUPOBAHAE) TP W3YYCHUH BEIICCTB M XHMHYCCKUX SBJICHHH; YMECHHE chopMyITHpOBaTh
npobeMy H IPeIoXHUTh IyTH €€ PerieHus
122 GesomnacHOil paGoThl ¢ XHMHYECKAMH BEIIECTBAMH, XHMHIECKOH IOCYNOH H J1abOpaTOpHBIM
000pyI0BaHHEM -
12.3 npasriIaMy Ge30MmacHoro 0GpalleHus ¢ BEMECTBAMH, HCIIOMB3yEeMBIMHE B OBCETHEBHOH KU3HH,

| mpaBMIaMM TOBEJCHMA B LEX COCPEXKCHUS 310POBA H OKpY)KAromeil IPUPOJHON Cpelbl;




IIOHMMAaHHE BpeEaa (OIIEICHOCTH.) BO3/ICHCTBHAA Ha KHBBIE OpranHu3MEbl OMpEAENEHHBIX BEIIECTB,
crioco6oB YMEHBIICHUA ¥ IPEAOTBPAICHHS HX BPCAHOTO BO3JICHCTBHUS

13

Hanuure MpakTHYECKHX HABBIKOB IIAaHHPOBAHHMA H OCYIIECTBIACHHA CIEAYIOIMX XHMHYECKHAX
SKCIIEPUMEHTOB:

13.1

W3ydeHHEe M ONucaHue (GU3HYECKHX CBOMCTB BEIIECTB; O3HAKOMIEHHE C (H3HYECKHMH H
XUMHYECKHMH SIBJICHHSIMH; OIBITHI, HILUTIOCTPUPYIOIIME INPHU3HAKH ITIPOTEKAHMS XMMHYECKHUX
peaxui

13.2

U3y4eHHE CII0co00B pas3jie/IeHHs CMeCeH

13.3

HOJy9YeHHEe KHCIOpoJa M HM3YYEHHE €ro CBOMCTB, NOJYYCHHE BOJOPOAa H H3YyYCHHE ero
CBOMCTB; IMOJy4EHHE YIJIEKHCIOro rasa M H3y4E€HHME €ro CBOMCTB; IIOJydEHHE amMMuaKa H
H3yUEHHE ero CBOMCTB

13.4

IPUTOTOBJIEHHE PACTBOPOB C ONPeAENEHHON MacCOBOH JIoNeH pacCTBOPEHHOIO BELIECTBA

13.5

NpYMMEHEHNE HHIMKATopoB (JlakMyca, MeTwiopaH:xka W (eHondranerna) WA ONpEIEICHHS
XapakTepa Cpellbl B pacTBOPax KUCJIOT U MEI04eH |

13.6

HCCIIEIOBAaHAE W ONMMCAHWE CBOMCTB HEOPraHM4YECKHX BEMIECTB Pas/IMYHBIX KIIacCOB; M3YyYCHHE
B3aUMOJIEHCTBHUS KUCIOT ¢ METAINIaMH, OKCHIaMH METAJUIOB, PACTBOPHMMBIMK ¥ HEPACTBOPHMBIMH
OCHOBaHHSIMH, COJISIMH, ITOJIYICHHE HEPAaCTBOPHMBIX OCHOBAHMWH; BBITECHEHHE OLHOTO METailla
IPYTHM H3 pacTBOpa COJIH; HCCIIEJOBaAHHE a.M[bOTepHBIX CBOMCTB THAPOKCHIOOB JIKOMHHHA H
IMHHKa

13.7

pellleHre SKCIEePUMEHTATbHBIX 3amad 1o Temam: «OCHOBHBIE KJIacChl HEOPraHHYECKHX
COEJIMHEHMN); «DJIeKTpONUTHYEeCKas MAUcCOManusy; «BaxHelimue HeMeTabl H HX
coeTMHEHuNY; « Bakuelmie METAIIIBI B UX COSTUHEHUS»

13.8

XMMHYECKHe 3KCIEePUMEHTEI, MILIIOCTPUPYIONIAE IPU3HAKH MPOTEKAHMS PeaKlUH HOHHOIO
o6MeHa, KayeCTBEHHBIE PeaKklMd Ha IPHCYTCTBYIOMIHE B BOJHBIX PAacTBOPax HOHBL XJIOPHI-,
O6poMun-, womma-, cynabdar-, Qocdar-, xapOoHaT-, CHIMKAT-aHMOHBI, TI'HMIPOKCHI-HOHEI,
KaTHOHB aMMOHMS, Marfus, Kaubllus, allOMHHESA, Xerme3a (2+) u xenesa (3+), memu (2+),
IIHHKA

VMmenue:

14.1

IpeJCTaB/ATE PE3YIbTAaThl IKCIIEPUMEHTA B GbOpMC BBIBO/IOB, [10Ka3aTCIIbCTB, rpaq)m{os H
TaONHIl ¥ BRISBIATD OMITHPHYCCKHE 3aKOHOMEPHOCTH

14.2

yCTAHABJIMBATH CBS3H MENIy pealbHO HaOMOJAaeMBbIMH XHMHYECKUMH SBICHHAMH H
TIPOIECCaMHU, TTPOMCXOMSIIAME B Makpo- H MHKPOMHpE, 0OBACHATE NPHIHHBI MHOTO0Opasust
BEIIECTB




MEPEYEHD DJIEMEHTOB COJIEP’)KAHUS, IPOBEPSIEMbBIX HA OCHOBHOM
Ir'OCYJAAPCTBEHHOM 3K3AMEHE I10 XUMHH

Kona TIpoBepsieMblii 3JIEMEHT COAePKRAHMUA
1 [lepBoHAYATBHBIE XUMHYECCKHE OHATHA
1.1 Upycrele BemecTsa ¥ cMecu. Crioco0BI pasfenenns cMecei
12 ATOMBI M MOJEKyNIbl. XHUMHYeCKHe 3/eMeHThL CHMBOJIEI XHMHYECKHX OIIEMCHTOB. [Ipocteie ©
CIIOJKHBIE BEIIECTBA.
13 Xumuueckas Gopmyta. BaleHTHOCTh 8aTOMOB XHMHYECKHX 3/ICMCHTOB. CTeneHb OKUCICHHS
1 4 3aKOH MOCTOSHCTBA cocTasa BemecTs. OTHOCHTENbHAs aToMHas Macca. OTHOCHTEIbHAS MOJIEKY ApHAs
I Macca. MaccoBast 10JII XAMHYECKOTO 3JIEMEHTA B COCAUHEHHH
15 KosmgecTo Bemectsa. Momb. Monspaas Macca. MonspHELi 00bEM rasos. B3aumMocBs3p KOTAIECTBA,
Macchl ¥ YHCJIa CTPYKTYPHBIX eIMHHI] BeIIeCTBa
16 du3nUecKie ¥ XUMAYECKHe SBICHUS. XUMHUYecKas Peakus U e& pu3HaKku. 3aKOH COXPAHCHHUS MacChl
BerecTB. XMMHUYECKHE YPABHEHHUS
9 [lepuoauaeckuit 3akoH M Ilepuoxudeckas CHCTEMa XHMHYECKHX 3JICMEHTOB .. Menneneesa.
Ctpoenue aTOMOB
[lepuomuueckuii 3akoH. Ilepmogmueckas CHCTEMa XHMHYECKHX OIIEMCHTOB W, Menneneesa.
2.1 Ilepuoast u rpynmbl. DU3HYECKHH CMBICT MOPSAKOBOrO HOMEpA, HOMEPOB IEPHOJAA H TPy
aMeMeHTa
29 Crpoenne aromoB. CocTaB aTOMHBIX siiep. M30TomBL JNEKTPOHBL CrpoeHne 37eKTPOHHBIX 0005104€eK
aToMoB mepBsIx 20 XuMIuecKux 1emenToB [lepuosmmeckoii cucremsr JI.M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMMYECKHX SJIEMCHTOB NEPBBIX TPEX MEPHOIIOB, KaiHi,
73 KaJIbIHA (PajIMyca aToMOB, MEKTPOOTPUIATENBHOCTH, METALTHYECKIX H HEMETAITHYECKAX CBOMCTB) ¥
MX COEJMHEHMI B COOTBETCTBHH C IOJIOYKEHHEM 371eMEHTOB B [lepuoauveckon cucTeMe H CTPOCHHEM
_ HX aTOMOB .
3 CtpoeHHE BELIECTBA
31 XuMmuueckas cBs3b. KosaneHTHas (moNspHas ¥ HENONSIpHAs) CBA3b. JJIEKTPOOTPHIATEILHOCTH
' XAMHAYECKHX 3neMeHToB. MonHas cBsi3b. MeTajinyeckas CBA3b
39 THOBl KPUCTAUTAYECKHX pEIMETOK (ATOMHAs, HMOHHAsA, MeTaLIMYeckas), 3aBHCHMOCTH CBOMNCTB
BEIIECTBA OT THIIA KPHCTAUTHIECKOH PEIETKY H BU/IA XHMUICCKOH CBA3H -
4 BakreiiHe [IPeCTaBATEH HEOPraHuIecKrX BemecTs. HemMeTamns! 1 uX coeuHeHHs. MeTas i ux
COSIMHEHHS
KnaccubHkanus H HOMEHKIATypa HEOPTaHHWYECKHX COEIHHEHHH: OKCHJIOB (coneobpasyromue:
41 OCHOBHBIE, KHCIIOTHEIEC, aM(pOTEpHbIE) ¥ HeconeoOpasyrolye; OCHOBaH|H (IIEN0YH ¥ HEPACTBOPHMEIE
OCHOBAHHS); KUCIOT (KHCIOpOCcoaepKaiue u OECKHCIOPOIHBIC, OIHOOCHOBHBIC H MHOT'OOCHOBHBIE);
. coueit (CpeIHUX M KHCIIBIX)
47 | Du3nyecKkrHe U XUMHYECKHE CBOMCTBA IPOCTHIX BEINECTB-HEMETAUIOB: BOAOPOA4, XJIOpa, KACIOpPOAa,
cepbl, a30Ta, octopa, yriaepona, KpeMHHA -
43 Ou3HuUecKHe W XHMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIATHS, HAaTPHs, Kallks, Mardusi u
KaJIBIIHs, ATIOMHHHIA, HKele3a. DIEKTPOXUMHYECKUH psijl HAIPs/KEHHH METAILIOB
44 duzpyeckde W XHMHYECKHE CBOMCTBA BOMOPOAHBIX COEIHWHEHHH HEMETa/lIOB: XJIOPOBOAOPOAA,
CepoBOIOpPOJa, aMMHaKa -
45 OusHyecKHe W XUMHUYeckue cBoifctBa okcupoB Hemeramnos: cepst (IV, VI), asora(ll, IV, V),
dochopa(lll, V), yraepona(Il, IV), xpemuus(IV). ITomyuenne OKCHA0B HEMETAILIOB
46 XunMIrdecKye CBOHCTBA OKCHIOB: MeTamioB IA-IIIA rpymm, manka, mema(ll) u xenesa(ll, IIT). TToxygenue
OKCHJIOB METAIJIOB
4.7 XuMmudeckue cBoiicTBa ocHOBaHME W amM(OTEpHBIX THIPOKCHIOB (HA MpUMEpe TI'HIPOKCHIOB
: ATIOMHHHS, JKese3a, uaKa). [lonyuenne ocHOBaHH) H aM(pOTEPHBIX THAPOKCHIIOB
48 O6IMe XMMHUYECKHE CBOMCTBA KHCJIOT: XJOPOBOJOPOIHOM, CEPOBOMOPONHOH, CEPHHCTOH, CEPHOH,

a30THOM, dochopHOl, KpeMHUEBOH, yroibHOl. Ocobble XMMHYECKHE CBOHCTBA KOHIIEHTPHPOBAHHON




CepHO#t ¥ a30THOH kuca0T. Ilomydenne kucaor

49 O6mue xuMHUIeCKHe CBOHCTBA cpeiHuxX conel. [lomydyenue conei
4.10 ITomy4eHue, cobupaHWe, paclo3HaBaHHE BOJOPOJAA, KHCIOPOJA, aMMHaKa, YTJIEKHMCIOro rasa B
nmabopaTopuu
411 [Tony4yeHne amMmmmaxa, CEpHOM M a30THOM KHCIOT B IpOMBIIUIEHHOCTH. OOmme crocoOb! moTydeHus
MeTaJlJIOB
4,12 | 'eneTH4ecKas CBSI3b MEKAY KJlacCaMM HEOPraHMYECKUX COEIMHEHUHA
S5 XUMHYECKHE PeaKMy ] -
Krnaccuuxarust XUMHYECKUX peaKiuit 0 pasIuyHbIM MPU3HAKAM: 110 YHCITY U COCTABY Y4aCTBYIOMIHAX
3.1 B PEaKlM{ BEIIECTB, IO TEIUIOBOMY 3(G¢eKTy, 0 M3MEHEHMIO CTEIICHEH OKHCICHHS XMMHYECKHX
3IIEMEHTOB
59 TernoBo# 3¢ QexT XUMHAIECKOH peakIMy, TEPMOXUMHYECKHE YPAaBHEHHA. DK30- U SHAOTEPMHUYCCKHAE
) peaknuu. TepMOXUMHYECKHE YPABHEHUS
53 OKHCIUTENBHOBOCCTAHOBUTEIbHBIE peakiii. OKHCIUTENH U BOCCTAaHOBHTENH. [Ipoliecchl OKUCIIEHHS
¥ BOCCTaHOBIEHHUA. DJIEKTPOHHBIH HalaHC OKHCIUTENEHOBOCCTAHOBHTEILHON peakiiy
54 Teopust 3nekTponmuTHdecKo mucconmanuu. KaTHOHBI, aHHOHBI. DNEKTPOJMTH H HEIIEKTPOIMTEL
CunbHble H cnabble 21eKTponuThl. CTeneHb AUCCOoNUaliH
55 Peaxruu HOHHOTO 0OMeEHa. }’cnor.m IPOTEKaHWs peakluit HOHHOro 0OMeHa, NOJTHBIE U COKpalEHHbIE
HMOHHBIE YPaBHEHHUS PeaKIHi ) - ]
6 XuMHsS U OKpY)Karolas cpeaa
| BemecTBa B MaTepHalbl B NOBCEAHEBHOM JKM3HM 4YelOBeKa. Be30macHoe MCIONB30BAHHE BENIECTB H
6.1 XAMHYECKUX peakmuii B sabopatopuum u ObiTy. [lepBas moMomms HpuU XMMHYECKHMX OXOrax H
OTpaBJICHHAX
X¥MHYECKOe 3arps3HeHre OKpYyKaroued cpeas! (KHCIOTHBIC MOKIH, 3arpA3HCHHE TI0YBEI, BO3yXa H
6.2 BOJI0OEMOB), criocoOsl ero npenoTepamenus [IpenensHas nomyctumas kKoHneHTpanus Bemects (11IK).
Ponb XMMHM B pElICHHM 3KOJOTHYECKHX mpobieM. YcuneHue mapHHKOBOro 3¢dekxrta, paspylieHue
030HOBOI'O CJIOK
Ilpumenenue cepsl, azora, docdopa, yriaepoga, KpeMHHS M MX COCAMHEHMH B OBITY, MEAMUMHE,
6.3 IPOMBIIIUIEHHOCTH H CEIBCKOM Xo3giicTBe. [IpAMeHeHHe MeTamioB M _CIUIaBOB (ctamp, 4yTyH,
JTEOpATIOMHHHHN, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH MX coernuHeHmi. [loHsrwe o Kopposuu
METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTEI UX OT KOPPO3HH
6.4 IIpHpoIHEIE HCTOYHUKH YTIEBOIOPOIOB (Yroibk, NPUPOHBIA Ta3, HEDTE), NPOAYKTE! HX IEpepaboTKu
(6en3un), MX POJIb B OBITY M MPOMBIILICHHOCTH
[TepBoHauanbHble MOHATHS 00 OpraHMYecKHMX BeINecTBaX Kak O COeMMHEHWSIX yriepoja (MeTaH, 3TaH,
6.5 STHJIEH, alleTWIeH, STaHOI, ITIMIEePUH, YKCycHas kucnoTa). [lonsarae o 6HONOrHUecKy BaXKHBIX BEINECTBAX:
Kupax, OernKax, yriaeBojiaX — M UX poJH B KH3HH Ye/IOBeKa
7 Pacuérsr: §
7.1 | mo dpopmyaM XMMHYECKHX COENMHEHHH
1.2 Maccel (MaccoBoi) J10JIM pacTBOPEHHOIO BEIIECTBA B pacTBOpE
7.3 10 XUMHYECKHM YPaBHEHHAM
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