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IMMOSACHUTEJIBHAS 3ATINCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOrO OOIIEro 06pa3oBaHHsS COCTABIEHA HA OCHOBE
TpeOOBaHWA K pe3yibTaraM OCBOEHHS OCHOBHOH 0Opa3soBaTeNbHON [POrpaMMBI OCHOBHOTO OGIIEro
obpasosanus, npezcrasienssx B ®I'OC 00O, a Takxe Ha ocHOBe (emepanpHOM paboyell mporpamMmel
BOCIHTAHKS ¥ ¢ y4€TOM KOHUCNIUMH NpenoaaBaHus ydeOHoro npeamera «XuMHA» B 00pa3oBaTe/bHBIX
opranmsanmsax Poccuiickoit @enepanuu.

IIporpamMma 110 XMMHH JaéT NpeICTaBICHHE O LeNsX, 00mel crpareruu o6yueHus, BOCIIHTAHUS U
PasBHUTHSA OOY4AIOMMXCA CPEACTBAMH y4eOHOrO IpeaMeTa, yCTaHaBIMBAaeT 00A3aTeIbHOE MPEAMETHOE
COZIepKaHHe, MPEeyCMaTPHBAeT PAClpelleieHHe €ro 0 KjlaccaM M CTPYKTYPHpOBAaHHE M0 pas/ieliaM |
T€MaM IpOrpaMMbl [0 XHUMHH, OIpeJe/sleT KOJUYECTBEHHbIE H KAuyeCTBEHHBIE XapaKTepPUCTHKH
COJepKaHMs, PEKOMEHIYeMYIO [OC/IEI0BATENbHOCTh U3YUEHUS XHMUH C YYETOM MEXKIPEIMETHBIX H
BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTHKH y4eOHOro Impoliecca, BO3PACTHBIX OCOOEHHOCTEH OOYHarommXcH,
OIIpeaeNIeT BO3MOXKHOCTH IpEAMETAa Ul pealn3aluu TpeOoBaHWi K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpasoBaTe/bHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOrO ofImero obpasosanus, a Taxxke TpeGopaHmil K
pesyibraTaM O0y4eHHMS XMMHM Ha YpOBHE Ieieil H3ydeHHs IpeJMeTa ¥ OCHOBHBIX BHIOB ydeGHO-
NIO3HABATE/IbHON JEATEIFHOCTH 00y4aromerocs 1o 0CBOSHUIO Y4eOHOT0 COMepKaHus.

3HaHMEe XMMHH CIY/KHT OCHOBOH JUIi (DOPMHPOBAHHS MHPOBO33pEHHS OOYYAIOWIErocs, ero
OPeCTAaBICHHA O MAarepHalbHOM €IMHCTBE MHpa, BAXHYIO pOJIb HIPAIOT (OpPMHPYEMBIE XHMHEH
NPEACTABICHUA O B3aHMONPEBPAIICHHAX SHEPIUH H 00 BOIIONUK BEIIECTB B IMPUPOJE, O MYTIX PELIEHHS
rnobaibHbIX NpoO/ieM yCTOHYMBOIO Pa3sBHTHS YeTOBEYECTBA — CHIPHEBOM, SHEPreTHYECKOM, IMUINEBOH 1
9KOIOTHYECKOM be30macHocTH, MpobieM 31paBOOXpaHEHHS.

W3yuenue XuMuu:

CHOCOOCTBYeT peanu3alldd BO3MOXKHOCTEH Ui CaMOpasBHTHS H (OPMHPOBAHHSA KYJIbTYpHI
JIMYHOCTH, €€ o0Imeil 1 QYHKIMOHATBHOM rPAMOTHOCTH;

BHOCHT BKJIaJ B QOpPMHpPOBAaHHE MBIIICHAS H TBOPYECKHAX CIOCOOHOCTEH 06y4aIOIMXCs, HaBBIKOB
MX CaMOCTOATENILHOH Y4eOHOH HEATENTbHOCTH, JKCIEPUMEHTATBHBIX M HCCIEI0BATENECKMX YMEHHMH,
He0OXOIUMEIX KaK B TOBCEIHEBHOM JKH3HH, TaK U B PO(DECCHOHALHOM JeSTENbHOCTH;

3HAKOMUT CO CHeNMMKOH HAaydHOTO MBILIICHMS, 3aKIaAbIBAET OCHOBHI LEJOCTHOrO B3MVAAa Ha
CIAMHCTBO IIPUPOJBI W YEJIOBEKA, SBIJETCS OTBETCTBEHHBIM 3TalioM B (OPMHPOBAHMH E€CTECTBEHHO-
HAY4YHOH IrpaMOTHOCTH OOYYAKOIIHXCS;

crnocobeTByeT (GOPMHMPOBAHMIO LEHHOCTHOIO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
OPHPOAE, K YEIOBEKY, BHOCUT CBOH BKIIa[ B 3KOJIOrHYecKoe 00pa3oBaHue 00y4arommuXcs.

HaHHBIC HaNpaBieHHa B 00y4YeHHH XMMHMH obecredHBaloTcs crenuuKoi comepXanus y4eGHOro
npeaMeTa, KOTOPhIH SIBISIETCS NeJarorHueckd aJanTHPOBAHHBIM OTpaKeHHeM 0asoBOM HAyKM XMMHH Ha
onpeaeaéHHOM 3Tane e€ pa3BUTHA.

Kypc xumunm Ha ypoBHE OCHOBHOTO O0Omero o6pa3oBaHHsi OPHEHTHPOBAH HA OCBOEHHE
00y4alOmUMICS CHCTEMBI TIEPBOHAYAIBHBIX [OHSTHH XHMHH, OCHOB HEOPTAHUYCCKOH XHUMHH H
HEKOTOPBIX OTACTBHBIX 3HAYMMBIX IOHATHH OPraHHYeCKOR XUMHH.,

CrpykTypa comepikaHus IPOrpaMMBI 110 XMMHH C(OPMHPOBAaHA HA OCHOBE CHCTEMHOIO TOIXOMA K
e€ usyucnuro. CoziepskaHue CKIAIBIBACTCS U3 CHCTEMEI IIOHATHH 0 XMMHMYECKOM 3JIEMEHTE M BEINeCTBE H
CHCTEMBI MOHATUH O XMMHYECKOH peaknuu. OOe 3TH CHCTeMbl CTPYKTYPHO OPraHM30BAaHBI M0 TPHUHIHAITY
IIOCJIEZI0BATENIPHOTO Pa3BUTHSA 3HAHUA HA OCHOBE TEOPETHUECKUX IIPEICTABICHHUI PA3HOIO YPOBH:

— aTOMHO-MOJIEKYJISIPHOTO Y4E€HHS KaK OCHOBBI BCET0 €CTeCTBO3HAHHMS,

— Ilepuoauyeckoro 3axona JI. Y. Mengeneesa Kak OCHOBHOTO 3aKOHA XUMHUH,

— Y4CHHS O CTPOCHMH aToMa H XHMHYECKO#H CBS3H;

— IPECTaBIEeHUH 00 3IEKTPOTHTHYECKOH JUCCONMALIMH BELIECTB B PACTBOPAX.

Teopernueckue 3HaHHS pacCMAaTPHBAIOTCS HA OCHOBE 3MITMPHYECKH MOMYYEHHBIX M OCMBICICHHBIX
(axToB, pa3sBUBaIOTCA MOCTIEAOBATEIBHO OT OAHOIO YPOBHSA K APYTOMY, BBIIONHSAA (YHKIHH 0OBsICHEHUS 1
NPOTHO3MPOBAHHS CBOWCTB, CTPOEHMS H BO3MOXHOCTEH NPAaKTHYECKOTO MPUMEHEHMS H TMOIydeHHUS
M3y4aeMBIX BEIIECTB.

OcBoeHue mporpaMMel M0 XHMHH CIIOCOGCTBYET (OPMEPOBAHMIO MPEACTABICHHA O XMMHYECKOH
COCTaB/LIIOIICH HAYYHOH KapTHHBI MMPa B JIOTHKE €€ CHCTEMHOM NPHPOBL, LEHHOCTHOTO OTHOIIEHHUS K
Hay4YHOMY 3HAHUIO K METOJaM [IO3HAHMs B HayKe. M3ydeHue XUMUH IIPOMCXOIUT C IIPUBIIEYEHHEM 3HAHUH



U3 paHee H3yYeHHBIX y4eOHbIX IpeaMeToB: « OKpyKaroIHi MUpY, «buonorus. 5-7 knacce» # «Dusuka. 7
KJTacC».

[Ipy W3ydYeHUH XMMHH [IPOHCXOAHT (POPMHPOBAHME 3HAHUI OCHOB XMMHYECKOH HAYKH Kak obnmactu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHYECKON JESTENBHOCTH YelOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MEPOBOH Ky/IBTYPBL 3aja4a y4e0HOro IMpeIMeTa COCTOUT B (JOPMHPOBAHHH CHCTEMbl XUMHYECKUX 3HAHHH
— BaxkHeHWmMX (aKToB, NMOHATHH, 3aKOHOB W TEOPETHYECKHX MOJIOKEHHH, JOCTYHHBIX 0000meHnH
MHPOBO33PEHYECKOr0 XapakTepa, S3bIKa HayKd, B NPHOOIICHAM K HAYYHBIM METOJaM [O3HAHHA IpH
M3yUEHHH BEIECTB K XMMHUYECKUX peakiuil, B OpMUPOBAHHH M Pa3BUTHH [O3HABATENBHEIX YMEHUH 1 HX
MpHMEHEeHHH B yueOHO-TI03HABATETBHON M y4eOHO-HCCIIEI0BATENBCKOM NEATEIBHOCTH, OCBOCHHH [PaBHIl
Ge30macHoro o6palieHns ¢ BEMECTBAMH B IIOBCEJHEBHOM JKHU3HH.

TIpu M3ydYeHWH XMMHH Ha YPOBHE OCHOBHOTO 00Iiero o0pa3oBaHMs BaXXKHOE 3HAYCHHE npuobpenu
TaKHe IeNH’, KaK:

— ¢opMHpOBaHHE MHTEIUICKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOH K camMo000pa30BaHHIo,
COTPY/IHHYECTBY, CAMOCTOSTEIBHOMY NPHHATHIO PEIIEHHH, CIOCOOHOH afanTHpOBATHCA K OBICTPO
MEHSFOITAMCS YCIIOBHUSIM XKH3HH,

— HaIpaBIeHHOCTs 00YUeHHs Ha CHCTEMATHIECKOe PHOOIIeHAE 00y JalomuXcs K CaMOCTOATETbHOH
TO3HABATE/ILHON JEATEIPHOCTH, HAydHBIM METOJAaM [03HaHHUs, GOPMUPYIOIMAM MOTHBALMIO H Pa3sBUTHE
crocoOHOCTEH K XMMHH,

— oBecriedenre YCI0BHi, CocoGCTBYIOMKX IPHOOPETEHNIO 00YJAIONTMMHUCS OIIBITA PA3HOOOPa3HOH
NESTENbHOCTH, [O3HAHAS H CAMOTO3HAHMS, KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIETCHIWH), AMEIOMIMX
YHUBEPCAIBHOE 3HAUSHHE JUIL Pa3IMYHBIX BHIOB ACATCIBHOCTH;

— (opmupoBanue o6mel QYHKIMOHATBHON ¥ €CTECTBEHHO-HAYYHOH IPAMOTHOCTH, B TOM HHCIC
yMeHHH 06BACHATS W OLGHHBATh SBICHUS OKPYXKAIOIIEro MUpPa, HCIONB3Ys 3HAHHUS U OIBIT, TIONY4CHHbIC
IPH M3y4eHMH XMMUH, OPEMEHATh HX HOPH PEIICHAH NpoGieM B MNOBCEIHEBHOH KH3HH U TPY/IOBOH
JesITEIGHOCTH;

— ¢opmupoBaHre y OOYYAIOIMXCA TI'yMAHHCTHYECKUX OTHOMICHHH, IIOHMMAHHA UCHHOCTH
XMMHAYECKUX 3HAHWH U1 BHIPAGOTKH SKOJIOTHYECKH I1e1ecO00pasHOro MOBeleHUs B OBITY M TPYAOBOH
JIESTEFHOCTH B IEIISIX COXPAHEHHs CBOETO 370POBbSA M OKPY/KAIOMIEH IPUPOAHOH CPE/IBI;

— pa3sBUTHE MOTHBAlUA K OOydeHHIO, CHOCOOHOCTEH K CaMOKOHTPOIO M CaMOBOCIMTAHHIO HA
OCHOBE YCBOGHHMs OOIIEUesOBEYECKHX MEHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY npoduis H
HaNpaBJIeHHOCTH HaIbHEHIIero 00yIeHu.

O6miee uMCIO YacoB, OTBEASHHBIX [UIS M3YydCHHS XHMHM Ha YPOBHE OCHOBHOTO OOIIErO
o6paszoBanusl, coctasnser 136 uacos: B 8 knacce — 68 uacos (2 vaca B Henemo), B 9 kinacce — 68 wacos (2
qaca B HEJIEINIO).



COAEPXKXAHME OBYUYEHHMS

8 KJIACC

IepBoHayaibHbIe XHMHYECKHE OHATHS

IIpeamer xumum. Pons XMMHH B JKM3HH 4enoBeka. XWMHs B cucTeme HayK. Tena W BellecTsa.
dusuueckue cpoiicTBa BellecTB. ArperaTHoe cocrosHue BemecTB. IloHATHE 0 MeTOJax NO3HAHHA B
xumun. YucThle BemecTBa U cMecd. CriocoOBI pasieeHus CMecen.

ATOMBI M MOIEKYJIbl XUMHUeCKHe S1eMeHTh.. CHMBOIBI XMMHYECKHX 3]eMeHTOB. [IpocTeie u
CIIOJKHBIE BEIIEeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE,

Xumuueckas (opMyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemecTB. OTHOCHTENbHAs aToMHas Macca. OTHOCHTENbHas MOJEKy/sipHas macca. Maccosas
JOJISE XUMHYECKOTO 27IEMEHTa B COEIMHEHHUH.

KomuyectBo BemectBa. Momnb. MomsipHas macca. B3auMOCBA3b KOJHYECTBA, MAcchl H 4YHCHA
CTPYKTYPHBIX €IHHHI] BelecTBa. Pacuérsl mo popmynaM XUMHYECKHX COECMHEHMH.

duzpdecKkue U XUMHYECKHE ABJIeHHS. XUMHYECKas peakids M e€ Npu3Haku. 3aKoH COXpaHEeHHUs
Macchl BELIECTB. XHUMHUYeckHe ypasHeHus. Kiaccupukanus XHMHYECKHX peakiuil (cCoequHeHus,
Pa3I0KEHUS, 3aMEIeHHs, 0OMEeHa).

Xumuueckuii IKchepumenm:

3HAKOMCTBO C XMMHYECKOH [TOCYZOM, IpaBuiaMu paboTel B 1abopatopuu U mpuémMamu obparneHus
¢ nabopaTopHbIM 006Opy[NOBaHMEM, H3y4eHHE © onucanue (u3udeckux cBoiicTB o06pasios
HEOpraHMJYecKHX BernecTB, HaOmogeHue ¢u3UdYecKHX (TIaBIeHHE BOCKA, TasHUE JbJa, pPacTHpaHHe
caxapa B CTYIIKe, KHIIEHNE ¥ KOH/ICHCAIMs BOJIBI) M XUMHUYECKHUX (TOPEHHE CBEYH, IPOKATTMBAHHE METHOU
[IPOBOJIOKH, B3aHMOIEHCTBHE Mella C KHCIOTOH) sABICHHH, HaOMOJEHME M ONHMCAHME IPH3HAKOB
MPOTEKAHHUsS XUMHYECKUX peakiuii (pa3fioxkeHHe caxapa, B3aUMOJEHCTBHE CEPHOM KHCIIOTHI ¢ XJIOPHIOM
Oapus, paznoxxenue ruppokcua Meau (II) npu HarpeBanuu, B3aUMOJICHCTBHE JKell€3a ¢ PaCTBOPOM COMA
menu (II), u3yqgenne croco6oB pasmeIeHns CMecei: ¢ MOMOIMIBI0 MarHuTa, QHUIBTPOBAaHHE, BEIIAPUBAHHE,
JMCTHIUISALMA, XpoMmaTtorpadus, NpoBeJeHHE OYMCTKH NOBAPEHHON comM, HAOMOJCHHE M OIHMCaHHE
PEe3y/IBTATOB IIPOBEJEHHS OIBITA, MIUTIOCTPUPYIOMIEro 3aKOH COXPAaHEHHS MACCHI, CO3J@HHe MOJeseH
MOJIEKYJT (IIapOoCTEPKHEBBIX ).

Bakaeiimue npeacTaBHTE/IH HEOPraHHYECKHX BEIIECTB

Bosayx — cmech rasoB. CoctaB Bo3ayxa. Kuciiopo — aneMeHT u IpocToe BemecTBo. Haxoxnenne
KHCJIOpOZia B IpUpoe, QU3UYIECKHE H XUMUYecKne cBoiicTsa (peaxiun ropenus). Oxcunpl. [Ipumenenne
kuciopona. CrmocoGbl momydeHust Kuciaopoia B jabopaTtopuH M TNPOMBIINIEHHOCTH. Kpyrosopot
Kucropoza B mpupoje. O30H — a/utoTpornHas Mo u(pHKaIHI KHCIOPOIa.

TennmoBoit  sddexr XUMHUECKOW  peakIud, TEPMOXMMHUYECKHE YpaBHEHHS, 5K30- H
SHIIOTEPMHYECKHE pEaKIuH. TOIIMBO: yroibk H METaH. 3arps3HEeHHE BO3JyXa, YCHJICHHE ITapHHKOBOIO
addexTa, pazpynieHue 030HOBOTO CIIOS.

Bogopox — smeMeHT M Tpocroe BemnecTBo. HaxokaeHuwe BOJAOpoja B IpHpoze, (u3Mdeckue H
XHMHYECKHe CBOMCTBA, TPUMEHEHHE, criocoOs! momydyenus. Kucnore: u conn.

Monspasrii 00b5EM razoB. PacyéTsl 110 XUMUYECKUM YPaBHEHHSAM.

@Ouznyeckue cBoicTra Bobl. Boja kak pactBoputens. PacTBophl. HackleHHBIE H HEHACHIIIEHHBIE
pacTBOpEl. PacTBOpMMOCTE BemiecTB B Boje. MaccoBas [0 BeImecTBa B pacTBOpe. XUMHYECKHE
cBoiicTBa Boabl. OcHOBaHHS. Poib pacTBOpOB B MpUpoJe M B JKM3HH 4YesnoBeka. KpyrosopoT Bozbl B
npupoe. 3arps3HeHHe IPHPOAHLIX BoA. OXpaHa U 0YMCTKA IPUPOIHBIX BOJ.

Knaccuduxamus  Heoprammdeckux  coeguHenmi. Oxcuupel.  Knaccudukamuss — OKCHIOB:
coneobpasyromue (OCHOBHBIE, KHCIOTHBIE, aMmdboTepHbie) H Heconeobpasyrommue. Homenknarypa
OKCHIOB. @H3udecKue ¥ XAMHYECKHE CBOMCTBA OKCHIOB. [Tomydenne okcHIoB.

OcHoBanus. Knaccubukaiys ocHoBaHU#: 1mET0UM U HepacTBOpUMEIe ocHoBaHMs. Homenknartypa
ocHoBaHM#. PU3KMYECKHE U XHMUYECKHE cBONCTBA ocHOBaHHH. [Toryuenne ocHOBaHUH.

Kucnorsr. Knaccudukarus xucnor. Homenknarypa kuciaor. @u3ndeckue 1 XMMAYECKHE CBOMCTBA
kucnoT. Pan aktusHocTH MeTtauioB H. H. Beketosa. [Tonyuernue KUCIOT.

Comu. Homenknarypa coneil. @u3uueckue 1 XuMudeckue cBoicrsa coneil. [Tomydenue coneii.

I'eneTnyeckas cBA3b MeXIy KIIaccaMH HEOPTaHUYECKUX COSTHHEHUH.

Xumuyeckuil IKCnepumenm:



KawyeCTBEHHOE OTpe/leieHHe COAEp)KaHMs KHCIOpoJga B BO3NyXe, NONyHeHHe, coOupaHue,
pacro3HaBaHHE M M3yYEHHE CBOHCTB KHCIOpPOJa, HAOMIOIEHHE B3aUMO/ICHCTBYS BEIIECTB C KMCIOPOIOM
M yCJIOBHS BO3HHKHOBEHHS ¥ [IPEKpAINEeHUs ropeHns (T0Kapa), 03HaKOMJIEHHE ¢ 00paslaMu OKCHIOB
OIMCaHHE HX CBOMCTB, NoOJy4YeHHe, coOMpaHHWe, pACIO3HABAaHHE M M3y4YEHHE CBOMCTB BOJIOPOJa
(ropenne), B3ammojedicteue Bojopoja ¢ oxcupom wmen  (II)  (BO3MOXHO — HCHOIB30BaHHE
BHJIEOMATEPHAIIOB), HAOIIOIeHHEe 0OPa3IOB BEINECTB KOHYECTBOM | MOJTb, HCC/Ie10BaHHe OCOOEHHOCTEH
PACTBOPEHHs BEIECTB C Pa3HYHON PaCTBOPHUMOCTHIO, NPUIOTOBICHHE PACTBOPOB C ONpEICIEHHOH
MaccoBOH JI0JIel pacTBOPEHHOTO BEIECTBA, B3aUMO/ICHCTBAE BOJIBI C META/UIAMHU (HATPHEM U KaJIbLIHEM)
(BO3MOJKHO HCIIONB30BAHHE BHICOMATEPHANIOB), HCCIENOBaHKME O00pa3sloB HEOPTraHMYECKHX BEIIECTB
PA3TMYHBIX KJIACCOB, HAGIIO/ICHHEe H3MEHEHHs OKPACKH WHIMKATOPOB B PACTBOPaX KHCIOT U IIEI0YeH,
u3ydende BilammozeicTBus okcuzaa Meau (II) ¢ pacTBOpOM CEpHOM KHCIOTHI, KHUCJIOT C METallIaMH,
peakiuii HelTpalH3aUuH, IOITYUYeHHEe HePaCTBOPHMEIX OCHOBAHHH, BHITECHCHHE O/IHOIO MeTana ApyraM
U3 PacTBOPa COJIH, PEIleHne SKCIePHMEHTATIBHBIX 3aa4 110 TeMe «BakueHIne Kraccsl HEOpraHUIeCKHX
COeIHHEHHH ».

Mepuonuuecknii 3akon u Ilepuoamveckas cHcTeMa Xumudeckux siaemenrtos JI H.
MenpeneeBa. Crpoenne aromoB. Xumudeckas cBA3b. OKHCJIHTEIbHO-BOCCTAHOBHTE/IbHbBIC
peakuuu

[lepBble TONBITKH KIacCH(HKAIMH XMMHYECKHX O5jeMeHTOB, [loHfiTHE O rpynmax CXOIHBIX
37IEMEHTOB (IIENOYHBIE W IIET0YHO3E€MENbHBIC METAlIbl, TAJOTCHBI, HHEPTHBIE rasbl). DIIEMEHTEL,
KOTOpEIe 06pa3ytoT aM()OTEPHBIE OKCH/IbI H THAPOKCHJIBL.

Tlepuoamueckuii 3akon. [lepronueckas cHCTeMa XHMH4YecKux sinementoB JI. M. Menneneesa.
KopoTkoneprosas 1 JMHHONeprogHas GpopMer [lepuomrdeckoil cuCTEMBI XHUMHIECKHX 3eMEHTOB [l
W. Menneneesa. [lepuoasr ¥ Tpynmel. @uU3udecKuid CMBICI MOPAIKOBOr0 HOMEpa, HOMEPOB MEPHOAA H
TPYIIIEI SJIeMEHTA.

Crpoenme aromoB. CoctaB aroMHBIX sfep. Msotomsl OmnexkrpoHbl. CTpoeHHE DIKTPOHHBIX
o6oouex aToMoB TiepBEIX 20 xuMHYeckux s1eMeHToB [lepmommueckoii cucremsl [ M. Menneneesa.
XapaKkTepHCcTHKa XHMHYECKOTO 3JIeMeHTa 1Mo ero nonoxenwio B Ilepmommyeckoi cucreme [l WM.
Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHS pajauyca aTOMOB XHMHYECKAX O3JIEMEHTOB, METAIHYECKHX H
HEMETA/UTMYECKHX CBOMCTB IO IpyIIIaM X IEPHO/IaM.

3nagenue [leprojmueckoro 3akoHa ¥ IlepHoiMyecKod CHCTEMbl XHMHYECKAX 3/1EMEHTOB A
pasuTus Haykd # npakTukd. 1. M. Menjenees — y4€HbIA U rpaKIaHuH.

XumMudeckas cBsizb. KoBaneHTHas (NOJSPHAS M HEMOJAPHAS) CBA3b. JJIEKTPOOTPHIATCIBEHOCTD
XHMHUYECKUX 3J1eMeHTOB. VIOHHad CBSI3b.

Cremenp okuciaeHHs. OKUCITHTEIBHO-BOCCTAHOBHTENbHBIE peaKUWH. [Iponeccel OKHCIICHHS H
BOCCTAHOBJCHHs. OKUCIUTEIH H BOCCTAHOBUTEIIH.

Xumuueckuil IKCnepumenm:

u3ydeHune 0OpasloB BEIIECTB METAIJIOB H HEMETAJLIOB, B3aUMOJIeHCTBHE THIPOKCHIA IIHHKA C
pAacTBOpAaMH KHCJIOT H IIeNioYelf, MPOBEICHHE ONBITOB, H/UIOCTPUPYIOIIHX MPUMEPEI OKHCIUTEIHHO-
BOCCTAHOBHTENBHBIX PeaKiyil (ropeHue, peakiiiy Pa3IoKeHH s, COEAUHEHHS).

Mesrcnpeomemmubie céA3U

Peanu3aims MEKIPEAMETHBIX CBA3eH I[PH M3YHCHHH XMMHMHM B 8 Kiacce OCYINECTBIETCS depes
HCITONIB30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX MOHSATHH, TAK M IOHATHH, SBJIIOIIHXCSA CHCTEMHBIMU
JUISL OTAENBHEIX [IPeIMETOB €CTECTBEHHO-HAYYHOIr0 IIUKIIA.

O61IHe ecTeCTBEHHO-HaYUHbIe TIOHATHA: HayYHbIH (haKT, THIIOTE34d, TEOPHsl, 3aKOH, aHAJIH3, CHHTE3,
KIaccHUKaIys, MEPHOJMIHOCTh, HabmoAeHne, SKCIEPHMEHT, MOACIHPOBAHHE, M3MEPEHHE, MOJCIb,
SBIICHUE.

®duzuka: MaTepus, aToM, 3EKTPOH, TPOTOH, HEHTPOH, HOH, HYKJIHJ, U30TOIEI, PalMOaKTHBHOCTS,
MOJIeKy/a, 3JIEKTPHYECKHH 3apsifl, BEIIECTBO, Telo, 00bEM, arperarHoe COCTOAHME BEIIECTBA, ras,
(hHU3nYECKHe BEMUMHBL, €AMHHALEI H3MEPEHHS, KOCMOC, TUTaHETHI, 3B€3/161, CoMHILE.

Buonorus: GoTocHHTE3, NbIXaHue, 6uocdepa.

I'eorpadms: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE IOPOJBI, IIONE3HBIE HCKOIAEMBIE,
TOILIABO, BOJIHEIE PECYPCHI.

9 KJIACC

BemecTBO H XHMHYECKAS peaKuus



[Nepuoamuecknii 3axkoH. Ilepuogudeckas cHCTEMa XHMHYECKHX SJICMCHTOB . WU. Mengeneena.
CTpoeHHE aTOMOB. 3aKOHOMEDHOCTH B HM3MEHEHHWH CBOMCTB XHMHUECKHX OIIEMEHTOB INEPBBIX TPEX
IEPHOIOB, KalHf, KaJlblHsi H HX COCAMHEHHHA B COOTBETCTBHH C TOJOXKEHHEM OJICMEHTOB B
[TeproguyecKoif CHCTEME ¥ CTPOCHHEM HX aTOMOB.

CTpoeHHe BEemecTBa: BUbI XUMUYECKOH CBA3M. THIBI KPUCTAIMYECKHX PEMETOK, 3aBHCHMOCTD
CBOWCTB BELIECTBA OT TUIA KPUCTAUIMYECKOH PEIETKH U BU/Ia XMMUYECKON CBSI3H.

Krnaccubuxanyus H HOMEHKJATypa HEOPraHHYECKHX BEMECTB. XUMUYECKHE CBOHCTBA BEINECTB,
OTHOCAIIMXCA K DA3NMYHBIM KJaccaM HEOPTraHWYeCKMX —COCMHEHMH, TIEHETHYECKas CBs3b
HEOPraHHYECKHX BEIIECTB.

Krnaccudukanus XMMAYECKAX PpEAKIMH II0 pasIM4HbIM [pH3HAKaM (M0 YHCIy M COCTaBy
Y94ACTBYIOIIMX B PEAKIMH BEMIECTB, 1O TEMIOBOMY 3(h(eKTy, MO H3MEHEHHIO CTENCHEH OKHCICHHA
XHMHYECKHX 3IEeMEHTOB, 10 O0OpaTHMOCTH, MO YYaCTHIO KaTamu3atopa). DK30- H 3HIOTEpMUYECKHE
peaxiuy, TEPMOXHUMHICCKHE YPaBHEHUA.

[loHSITHE O CKOPOCTH XxuMHyeckod peaxiuu. [lomatme o6 oOpaTimbix ¥ HEOOpAaTHMBIX
XUMHYECKHX peakiusx. [IoHaTHe 0 FOMOTeHHBIX M TEeTEPOreHHBIX peakuusx. [[oHsTHE O KaTanuse.
[lousiTie 0 XUMHYECKOM paBHOBecuH. (DAaKTOPBI, BIUIONIME HA CKOPOCTh XHUMHYECKOM peakiud H
HOJIOXKEHHEe XUMUIECKOTO PABHOBECHS.

OKHC/IATEIbHO-BOCCTAHOBHTENBHEIE — pPEaKkiMy,  JMeKTPOHHBI  OamaHc  OKHCIMTENIBHO-
BOCCTAHOBHTENbHOH peaknmd, CocTaBleHHe ypaBHEHHH OKHCIMTENILHO-BOCCTAHOBUTEIBHBIX PeaKIui ¢
HCII0JTE30BAHMEM METO/Ia JIEKTPOHHOT0 Oajanca.

Teopust 3MEKTPOTMTHYECKON TUCCOLMANEH. DIEKTPOIUTEl K HESEKTPOIUTEL. KaTHOHBI, aHHOHBL.
MexaHu3M JUCCOLHAIHMH BEIECTB ¢ Pa3IMYHBIMH BHIAMH XMMHUUYecKo# cBa3u. CTeneHsb NUCCOLUALIMH.
CuibHBIE 1 ci1abble 37TEKTPOIHTHL

Peaknuy HOHHOTO OOMEHA. YCIOBHS IPOTEKAHHs peakuuii HOHHOro oOMEHA, IOJHBIE H
COKpaléHHbIE WOHHBIE ypaBHeHHs peakuuii. CBOMCTBAa KHMCJIOT, OCHOBAaHMIl H COJEH B CBETE
npencTaBiaeHHi 06 3meKTponMTHYecKol mucconuanuy. KauecTsennrle peaknuu Ha uoHBL [loHsTHE O
THAPOJIM3E CONICH.

XumuuecKkuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ MOJIEJSIMH KPUCTAJUTHYECKHX PEUIETOK HEOPraHHYECKHMX BEIIECTB — METAJIOB U
HeMeTa/uIoB (rpadura W anmMasa), CIOXKHBIX BEUIECTB (XJIOpHJa HATpHs), HCCIICIOBAHHE 3aBHCHMOCTH
CKOPOCTM  XMMHMYECKOH pEeakIud OT BO3ZCHCTBHA  pasIMuHbIX  (DAKTOpOB, — HCCIEIOBAHHE
S7IEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, IIpollecca AMCCOIMALMM KHCIOT, MIeloYedl H Colnel
(BO3MOIKHO MCIIONB30BaHHE BHICO MAaTE€PHATOB), IMPOBEJCHHE OIBITOB, WULOCTPHPYIOUIUX NPH3HAKH
NpOTeKaHMs peakuuii moHHOro obMeHa (oGpa3oBaHme OCajKa, BBIICICHHME rasa, o0pa3oBaHWE BOJbI),
OIIBITOB, HIUTFOCTPHPYIOMINX TPUMEPl OKACITHTEILHO-BOCCTAHOBUTENBHBIX PEaKiii (TopeHue, peakiiu
pa3NiOKEHHs, COCNMHEHWS), PACIO3HABAHWE HEOPraHWYECKUX BEMIECTB C IIOMOIIBIO Ka4eCTBEHHBIX
peakimii Ha HOHBI, PEIIEHUE IKCIIEPUMEHTAILHBIX 3a/1a4.

HemeTalabl H HX COeHHEHHS

Oburas xapaktepuctka ramoreHoB. OcCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTepHbIe CTENeHH
okucienus. Ctpoenne U pu3MyecKre CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XUMHYECKUE CBOMCTBA
Ha IIpEMepe XJI0pa (B3aUMOJIEHCTBHE ¢ METAILIAMH, HEMeTalLIaMHy, menodamu). Xinoposonopoa. Comnsnas
KHCJIOTa, XMMHWYECKHE CBOWCTBA, MONydyeHHe, NpuMeHeHue. JleficTBHe Xyiopa H XJIOPOBOAOPOZAa Ha
OpraHm3M 4ejoBeka. BaxkHeillie XIoprabl B HX HaX0XKIEHHE B IPUPOE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymmsl. Oco6eHHOCTH CTPOGHHS aTOMOB, XapaKTepHbIE
crerieHd okucineHus. Crpoenne u (PU3MYECKHE CBONCTBA MPOCTBIX BEINECTB — KHCIOpPOAa H CEpEHL
AnnotponHele MoAMGMHUKALUMH KHCIOpPOAA M Cephl, XHMHUYecKMe cBoicTBa cepsl. CepoBojopof,
cTpoeHue, (pu3mdgeckne W XuMH4Yeckue cBoicTBa. OKCHIBI Cepbl Kak IIPEJICTABUTEIH KHCIOTHBIX
okcuoB. CepHast KuC/lOoTa, (PU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIIME Kak MpEACTABUTENA Kiacca
KHCJIOT W crenuduueckue). XUMUUECKHe Peaki[iu, JieXallde B OCHOBE IIPOMBINUIEHHOro crocoba
IIOJIyYeHHsI CepHOH KHCHoThL [IpuMeHeHme cepHO#M KucioThl. ColM CepHOM KHMCIOTHI, KageCTBEHHASA
peaknust Ha cynbbar-uoH. HaxoxaeHue cepsl U €€ COeMHEHMH B mpupone. XUMHYECKOE 3arpsA3HEHUe
OKpyXaroleil cpesl COeqUHEHHSIMH cephbl (KHCIOTHBIE JOXIM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB),
c110coOBI €10 MPEIOTBPAICHHUS.

O6mas xapakTepuCTHKa 3j1eMeHTOB VA-rpynmbel. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTENIEHH OKHCIeHHs. A30T, pacmpocTpaHeHHe B TpHpoJe, (pu3ndeckue M XMMHUYECKHE CBOMCTBA.



KpyrosopoT aszora B mpupoje. AMMHaK, ero (pu3uuecKkue U XHMHYECKHE CBOICTBa, NOIYYCHHE H
npumenenre. ColM aMMOHHS, HX (U3MYECKHEe M XMMMYECKHE CBOWCTBA, IpuMeHeHHe. KadyecTBeHHAs
peaKkIusd Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ HOmydeHHe, QU3HYECKHe H XHMHYECKHE CBOHCTBA
(o6mme Kak IpefCTaBHTENS Kijacca KHCIOT M crenuduyeckue). Mcmons3oBaHHe HHTPATOB M COJCH
aMMOHHS B Ka4eCTBE MHHEpATbHBIX yjAoOpeHHi. XHUMHYECKOe 3arpsa3HEHHe OKPY)Kalolled Cpebl
COEIMHEHHSIMH a30Ta (KHCIOTHBIE 0K/, 3arpA3HEHHE BO3AyXa, MOYBEI H Bomo&MoB). Pocdop,
annorponHele Momudukanun pocdopa, dusndeckue n xummdeckue cpoiictsa. Oxcun docdopa (V) u
dochopras kucnoTa, GUsAUECKHEe W XMMHYECKHe CBOHCTBA, monyueHue. Mcmone3osanue (ocdaros B
Ka4ecTBe MUHEPATBHEIX YA00pEeHHH.

O6uras xapakrepacTuka 31eMeHToB [VA-rpymmsl. Oco6eHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
CTENEeHH OKHCJIEHHs. YTIJIepo, aUIOTPOIIHbIE MOAU(HUKALIUH, PACIIPOCTPAHEHHE B IPHPOLE, PHIHMUECKHE
W XHMH4YecKHe cBoicTBa. Ancopbumsa. Kpyrosopor yrimepoma B mpupoie. OxcHIABl yriepoja, HX
(bu3nUecKHe U XUMHUYECKHE CBOHCTBA, JEHCTBHE Ha JKHMBBIE OPraHM3MBbI, IIOJIyYECHHE M IIPUMEHEHHE,
DKoJorAYecKre npobieMsl, CBs3aHHEIE ¢ okeuaoM yriepoaa (IV), rumoresa riodaibHOro MOTEIUIeHHs
KJIMMaTa, NapHAKOBEN ¢ dext. YroapHas KuciaoTa i €€ o, X QU3NIECKHe M XUMHIECKHE CBOHCTRA,
Toy4YeHue U npuMeHenne. KadectsenHas peaxius Ha kapOoHaT-voHEL Mcmonp3oBaHHe kKapOOHATOB B
OBITY, MEIHIIMHE, TPOMBIIITIEHHOCTH H CEJIbCKOM XO3SHCTBE.

[lepBoHavaIbHbIE MOHSATHS 00 OPraHMYECKHX BEIIECTBAX Kak O COEMHEHMSX yriepona (MeraH,
9TaH, 3THJIEH, aleTUIICH, 3TaHOI, IIHIEPHH, YKCyCHas KHcaoTa). [IprupoaHbIe HCTOYHHKH YTJIEBOJOPOAOB
(yronb, mOpupojHbIi ra3, HedTs), NPOXYKTHI HMX mnepepaboTku (OeH3WH), HX poib B OBITY H
npoMeinuieHHOCTH. [ToHsATHE 0 GHOMOrHYECKH BaXKHBIX BENIECTBAaX: XHpaxX, Oelkax, yriaeBogax — H HX
POITH B JKM3HH 4ejioBeka. MaTepHaibHOE €JHHCTBO OPraHMYecKuX H HEOPraHHYECKHX COEIMHEHUH.

KpemHuii, ero (usudeckie W XHMHUYECKHE CBOMCTBA, NONydYeHHEe H npuMeHeHHe. CoequHEHHs
Kkpemuuss B mpupoje. Obmue mpencrasieHus o6 oxcume kpemuus (IV) m KpeMmHHEBOH Kuciore.
CHIHKaThl, X HCIIOJIb30BaHME B OBITY, B IPOMBIIUIEHHOCTH, BaykHeimue CTPOUTENLHEIE MaTEpHATLL:
KepaMHKa, CTeKJIo, meMeHT, OertoH, kene3obeton. IlpoGnembl Ge30macHOro  HCIOJIB30BaHHSA
CTPOUTEIBHBIX MATEPHAIOB B ITOBCEIHEBHOM JKHU3HH.

Xumuueckuiu IKcnepumennt:

u3ydeHrne o0pa3sloB HEOPraHWYECKUX BEINECTB, CBOMCTB CONIMHOH KHCJIOTBI, NPOBEACHHE
KAUECTBEHHBIX peaKIMii Ha XJIOPHA-MOHBl M HaOMIOJEHHME IPH3HAKOB HMX IPOTCKAHWA, OIIBITEHL,
oTpakarolie (HU3MYeckHe W XHMHYECKHe CBOMCTBAa TrajOreHOB H MX COeIMHEHHH (BO3MOKHO
HCIIOMBb30BAHAE  BHCOMATEPHAIOB), O3HAKOMJIEHHe C o00pasnaMu  XJIOpH/IOB  (TalOreHHIOB),
03HAKOMIIEHHE ¢ 00pa3liaMy Cephl U €€ COeIMHEHHIME (BO3MOXKHO MCIIONB30BaHUE BHIIEOMATEPHAJIOB),
Habmo/ieHye mpornecca OOyriMBaHMS caxapa MOJ JEHCTBHEM KOHLEHTPHPOBAHHOH CEpPHOH KHCIOTEHI,
H3YYeHHE XUMUYECCKHX CBOHCTB pa30aBIeHHON CEpHON KHCIOTHL, MPOBEICHNE KAYeCTBCHHOH peakIny Ha
cynbdar-uoH W HalIOJeHHE NpH3HaKa €€ NPOTEKaHWs, 03HAKOMIEHHE C (PH3MYECKMMH CBOMCTBaMH
azota, hocdopa H UX coeUHEHH (BO3MOKHO HCIIONIB30BaHHE BHICOMATEPHANIOB), 0OpasiamMu a3oTHBIX
u GocdopHsx ymoOpenuit, momydeHue, cobHpaHHe, PACHO3HABAHHE M HM3ydYeHHE CBOWCTB aMMHMaKa,
IPOBEJCHHE KAYECTBEHHBIX DeaKuHil Ha HOH aMMOHHA M (ocdar-HOH M HM3yYeHHEe NPU3HAKOB HX
NpOTEKAHUs, B3aUMOJEHCTBHE KOHIEHTPUPOBAHHOH a30THOM KHCIOTBI C MEIbIO  (BO3MOMKHO
HCIIONB30BAHNE BHICOMATEPHAIOB), H3yUeHHE MOJeNell KpHCTAUIMYECKUX PemeEToK anMasa, rpadura,
(yiepena, 03HAKOMIICHHE C IIPOLECCOM aAcOpPOIMH PACTBOPEHHBIX BELIECTB AKTHBHPOBAHHEIM YTJIEM H
yCTPOMCTBOM NPOTHBOTa3a, NOJMyYeHHEe, coOMpaHne, Paclo3HABAHAE W M3YYCHHWE CBOWCTB YTJIEKHCIIOTO
rasa, MpOBEJEHHE KAUeCTBEHHBIX Peakuuii Ha KapOoHAT M CHJIMKAT-HOHBI ¥ H3Y4YCHHE NPH3HAKOB HX
NpOTEKAHHs,  O3HAKOMIEHHE ¢  TPOAYKIMeH  CHIMKATHONH  MPOMBIIUICHHOCTH,  PelIeHHe
3KCIEPEMEHTATBHEIX 3a/1a4 110 TeMe «BakHeH e HeMETAIUIBI M HX COSTHHCHH).

MeTa/uiBl B HX COeTHHEHHS

Ob1masi XapakTEpPUCTHKAa XMMHYECKHX SJIEMEHTOB — METaJUIOB HA OCHOBAHMM HX IOJIOKEHHS B
[Tepromuyeckoit cucteme xummueckux sneMeHtoB JI. M. Menzeneesa u crpoenus aromoB. CtpoeHne
MeTaIOB. MeTauindecKas CBs3b M METaUIMYeckas KpHCTaUIHdecKas pemérka. DIeKTPOXHMMHUYECKHI
ps HampsDkeHui MetauioB. (Du3KUECKMe H XHMHUeCKHe CBoiictea MerauioB. OOmmue criocoOsl
moydeHds MeTauioB. [loHSTHE O KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIlMTHI UX OT KOPPO3HH.
Crinassl (CTallb, 9yryH, JEOPATIOMAHHHN, OpPOH3a) H HX NPUMEHEHHE B OBITY ¥ IIPOMBIIUICHHOCTH.

[lleounEle MeTa/uiBl: TonoxkeHue B [lepmommdeckoif cucreme Xmmudeckux snementos [l .
MenpeeeBa, CTpOSHHE HX aTOMOB, HAXOXKIEHHE B Ipupone. Ou3udeckue ¥ XMMHUYECKHE CBOHCTBA (Ha



npuMepe Harpus u Kanws). OKCHIBI B THAPOKCH/IB! HATPHs ¥ Kaiws. [IpuMeHeHHe IEN0YHbIX METaII0B
U UX COEIMHEHHH.

I1[e0YHO3EMENbHBIE METa/LThl MarHuii ¥ Kalblmi: monoxenue B [lepuommueckodl cucreme
xuMuueckux snementos J1. M. MeH/eneesa, CTPOEHHE HX aTOMOB, HAXOKJIEHHE B npupone. Ousndeckue
¥ XUMHYecKHe CBOWCTBA MArHUS U Kaibllus. BaxHellime cOeMHEHWs Kaublwsa (OKCHJ, THAPOKCHI,
comu). XKécTkocTh BOABI B CIIOCOOEI €€ yCTpaHeHH .

AMIOMUHHI: MON0KEHHE B [IepHoIHYecKON CHCTEME XMMHYCCKHX 3JIEMEHTOB 1. U. Menneneena,
CTpOEHHE aroMa, HaxXokaeHHe B nOpupone. DH3MYECKHE M XHMHYECKHE CBOWCTBA AIFOMHHHS.
Am@oTepHBIe CBOACTBA OKCH/IA M IT'HIPOKCH/IA ATFOMUHHISL.

¥Keneso: monoxenue B Ilepuomndeckod cucteme XuMuueckux anementos [ M. Menneneesa,
CTpOEHHE aTOMa, HAXOXJeHWe B mpupoje. Du3ndecKHe ¥ XUMHYECKHE CBOHCTBa JKenesa. Oxcupsl,
ruapokcus: u comn sxenesa (II) u xenesa (III), ux cocras, CBOHCTBA H OTyUEHHE.

Xumudeckuii IKCRepumenm:

O3HAKOMIIGHHE C 00paslaMM METAlVIOB M CIUIABOB, MX (DM3HYECKMMH CBOWCTBAMHM, H3Y4YCHHE
pe3yNbTaTOB KOPPO3MH META/UIOB (BO3MOXKHO HCIOJB30BAHAE BHACOMATEPHATIOR), ocobeHHocTel
B3aMMO/IEHCTBAS OKCHIA KAIbIMs M HATPUs C BOJOM (BOBMOJKHO HCIONb30BaHHE BHIEOMATEPHAIIOB),
HCCIIEIOBAHME CBOMCTB JKECTKOW BOJBL, MPOLECCA TOPEHHS JKele3a B KHUCIOpPOAe (BO3MOXHO
HCIIOJIE30BaHHE BHIEOMATEPHAIIOB), IPA3HAKOB IIPOTEKAHMs KAYECTBCHHBIX PEAKIUH Ha HOHBIL MarHus,
KasIbLMs, AFOMUHES, [HHKa, xeresa (II) u xenesa (III), meau (II), Habmosenue u onucanue IpOLECCOB
OKpAaIIMBaHHs IUIAMEHA WOHAMH HATPHsA, Kamud M Kalbuusd (BO3MOKHO — HCIHOJIB30BaHHE
BH/IEOMATEPHAIIOB), MCClIe0BaHHEe aM(OTEPHBIX CBOMCTB TMAPOKCHIA AIIOMUHHS U THIPOKCH/IA IMHKA,
peleHne FKCIEPUMEHTATBHBIX 337124 110 TeMe « BaykHeHIHe MeTaibl H UX COSIMHEHHA .

XuMus ¥ OKpYJKalomas cpeaa

BemecTBa 1 MaTepHalbl B IOBCEAHEBHOM )KH3HH YeoBeKa. besonacHoe HCmonp30BaHNE BEIIECTB H
XUMHUECKHX peakuuii B 651Ty. [lepBas moMOIIb IPH XMMHYECKHX 0KOTaX H OTPABICHUIAX.

XuMHUYecKoe 3arpa3HeHHe OKpykalomed cpeibl (mpefensHad JomycTHMas KOHIEHTparus
BemecTs, ganee — [1JIK). Posb XiMEE B PELICHHH KOJIOTHIECKHX IPobIeM.

Xumuueckuii IKCnepumenm:

p3ydeHne 06pasoB MaTEPHAIOB (CTEKIIO, CTIIABEI METAIUIOB, OJTMMEPHEIE MaTEPHAIIbI).

Medxcnpedmemmble C6A3U

Peanusaius MeXIPEIMETHBIX CBs3edl MPH M3YHEHMH XHMHH B 9 Kiacce OCYINGCTBILACTCA depe3
MCIIOIB30BAHME KaK OONIMX ecTECTBEHHO-HAYYHBIX MOHSTHH, TAK U MOHATHH, ABIIMIOIIMXCS CHCTEMHBIMU
JUIS OTAENBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOI0 LIHKIIa.

OG6Imue ecTeCTBEHHO-HayYHBIE MOHATHSA: Hay4YHbIH (akT, rumoresa, 3aK0OH, TEOpUs, aHAINA3, CHHTES,
KJIaCCH(MUKAILHS, TEePHOJHIHOCT, HAOIIOIEHHE, SKCIEPHUMEHT, MOJCIMPOBAHUE, M3MEPEHHC, MOJCIb,
siBJIEHHE, IIADHHKOBEIH 3 (EeKT, TEXHOIOTHA, MATEPHATIBL.

du3KKa: MaTepus, aToM, 3NEKTPOH, IPOTOH, HEHTPOH, HOH, HYK/IH/I, H30TOIBl, PaJHOAKTHBHOCTb,
MOJIeKyTa, SJIEeKTPHUeCKHil 3apsj, IPOBOIHHKH, IOJYIPOBOJHUKH, MOJIEKTPAKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHE BEINECTBA, Ta3, pPacTBOP, PacTBOPUMOCT,
KPUCTAJJIAYECKAs PeIIETKa, CIUIABBI, (M3MYECKHE BEIWYMHBI, EIHHHUIBI H3MEPEHHMA, KOCMHYECKOS
IPOCTPAHCTBO, IJIaHeTHl, 38€3/161, ConHIe.

Buonorusi: ¢QorocuHTe3s, pApixaHme, Owmocdepa, OSKocHCTeMa, MHHEPAIbHBIC ynobpenus,
MHKpPO3/IeMEHTEI, MaKPO3JIEMEHTE], IIUTATEIbHbIE BEIIECTBA.

['eorpadus: atMoctepa, ruapocdepa, MHHEpaIbl, TOPHBIE IOPOJBL, IIOJE3HBIE HCKOINAEMBIE,
TOTLIHBO, BOJIHBIE PECYPCHI.



[UIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS ITPOTPAMMBI 110 XUMHAH HA YPOBHE
OCHOBHOTI'O OBLIEI'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHEIE PE3y/IBTATH OCBOEHHS IIPOTPAMMBI OCHOBHOIO 00uiero 00pa3oBaHHs JOCTHTAOTCS B
xoye o0ydeHHS XHMHH B CIHHCTBE yueOHOM HW BOCIHMTATEILHON [EATEIBHOCTH B COOTBETCTBHH C
TPaMIMOHHEIMA ~ POCCHHCKMMH  CONMOKYJIBTYPHBIMH M  JyXOBHO-HPaBCTBCHHBIMH  LCHHOCTAMH,
IPHHATEIMH B 06IIeCTBE NPABHJIAMH H HOPMAaMH TIOBEIEHHs ¥ CIIOCOOCTBYIOT TPOIECCaM CaMOTIO3HAHMS,
CaMOpa3BUTHs U COIMAHM3AINK 00yJaroIMXCs.

JINYHOCTHEIE PEe3yNBTaThl OTPAXAIOT TOTOBHOCTE OOYYalOmMXCs PYKOBOICTBOBATHCA CHCTEMOR
[IO3UTHBHLIX [EHHOCTHBIX OPHEHTAMH U pacIIMpeHHe OIbITa IeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCIE B
YacTH:

1) naTPpHOTHYECKOT0 BOCIIHTAHHUSL:

LIEHHOCTHOTO OTHOINEHHS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY H HAy4HOMY
HaCIE/IHIO, OHUMAHNS 3HAYCHHA XMMHUYECKOH HAYKM B JKM3HH COBPEMEHHOrO OOIMIECTBa, CIOCOOHOCTH
BIaZeTh JOCTOBEPHON WH(pOpMAlMel O MEPeIoBbIX JOCTHKCHHAX H OTKPBITHAX MHPOBOH H
OTEUEeCTBEHHON XHMUH, 3aMHTEPECOBAHHOCTH B HAy9HBIX 3HAHMAX 00 yCTpoHcTBe MUpa H 00MIECTBA;

2) rpakaaHCcKOr0 BOCIIHTAHMS:

IIpe/ICTABIEHHs O COLMAIBHEIX HOPMaX M MpPaBHJIaX MEKIUIHOCTHBIX OTHOLICHHH B KOJUIEKTHBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4e0HOHCCIIEI0BATENBCKOH, TBOPYECKOH
M JApPYTHX BHAAX JEATENHLHOCTH, TOTOBHOCTH K pa3sHOOOPasHOM COBMECTHOH JEATCILHOCTH IIPH
BBITIONTHEHAH Y4eOHBIX, MO3HABATENBHBIX 3aa4, BBIIOIHCHHHM XHMHYECKMX SKCIEPHMEHTOB, CO3/aHHH
yueGHBIX MPOEKTOB, CTPEMJICHHA K B3aMMOIOHHMMAHMIO H B3aMMOIOMOINM B IIpOIEcCe aTOH y4ueOHOH
NeSATENLHOCTH, TOTOBHOCTH OIIEHHBATH CBOE IIOBEJIEHHE M IIOCTYIKA CBOMX TOBapHINEH C NO3HIMH
HPaBCTBEHHBIX M [IPABOBBIX HOPM C YIETOM OCO3HAHHS MOCIE/ICTBHE OCTYIIKOB;

3) neHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33pEHYECKHe NPEJCTABICHUA O BEIIECTBE W XMMHYECKOH pCAKIHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHs HAYKH M COCTABIIAIONIWE OCHOBY JULL NOHMMAHHS CYNIHOCTH HAy4HOH
KapTHHBI MHUpa, MPEACTABICHHA 00 OCHOBHBIX 3aKOHOMCPHOCTSX PAa3sBUTHs IPHPOJEI, B3aHMOCBA3X
yeyoBeKa C IPUPO/THOM CPEJIOif, O PO XUMHY B IIO3HAHWH 3THX 3aKOHOMEPHOCTEH;

O3HABATENLHEIE MOTHBEI, HAIIPABJIEHHBIE HA [OJIyYeHHEe HOBBIX 3HAHHH 110 XMMHH, HEOOXOIMMBIC
s OOBACHEHHs HAOMIOMAeMbIX NPOIECCOB W sBICHHH, TNO3HABaTeNbHOM, HH(POPMALMOHHOH H
UMTATENBCKOM KYJIBTYphl, B TOM W9HC/IE HABBIKOB CAMOCTOATENBHOM paboThl ¢ y4eOHBIMH TEKCTaMH,
CTIPABOYHOM JTUTEPATYPOii, JOCTYITHEIMH TeXHUIECKUMH CPEJICTBAME HH(OPMAIMOHHBIX TEXHOJIOTHH;

HHTEpeC K OOYYEeHWI0 H [O3HAHWIO, IH0003HATENBHOCTh, TOTOBHOCTE M CHOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHOW W HCCICIOBATEIBCKOW JCATENBHOCTH, K OCO3HaHHOMY BEIOODY
HANIPABIEHHOCTH U YPOBHS 00y4YeHHs B JalbHEAIIEM,;

4) popMHpOBaHHSA KYJALTYPBI 3A0POBLSI:

OCO3HAHHME LEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOINCHHA K CBOEMY 310pPOBBIO, YCTAHOBKH Ha
3J0pOBEIA 00pa3 JKM3HW, OCO3HAHHE IOCJIEACTBHA M HENPHATHE BPEIHBIX NPHBBIYEK (ymoTpeOnenns
AKOTOJIsA, HAPKOTHKOB, KyPeHH), HeOOXOMUMOCTH COOIIOIeH s TPaBHIl 6€30IaCHOCTH IIPH 00palIeHHH ¢
XHMHYECKMMH BELIECTBAMH B OBITY M PeaIbHOM JKH3HH,

5) TPYAOBOTO BOCIIHTAHHSA:

WHTEpeC K PAKTHYECKOMY H3Y4EHHIO MpodeccHi ¥ TpyJa pasidgHOTO POJjia, yBaXEHHE K TPy H
pe3yJIbTaTaM TPYAOBOH AEATEIBHOCTH, B TOM YHMCJIE HAa OCHOBE IPHMEHEHHS NPEIMETHBIX 3HaHHH IO
XHAMHUH, OCO3HAHHBIA BHIOOp HHMBHIYAIbHOW TPACKTOPHH IPOJO/UKEHHA 00pa3soBaHHs C Y4ETOM
JTAYHOCTHBIX MHTEPECOB H CIIOCOOHOCTH K XUMHH, 0OMECTBEHHBIX HHTEPECOB B MOTPEOHOCTeH, yCIIeIHOH
npodeccHOHAIBHOM AESTENEHOCTH W Pa3sBUTHS HEOOXOAMMBIX YMEHHH, 'OTOBHOCTEH a/lalTHPOBATHCA B
npodeccuoHaBHOM Cpele;

6) 3K0JIOrHYeCKOro BOCIIHTAHHSA:

3KOJIOIHYECKH IIeiecoofpa3Hoe OTHOIIEHHE K MPUPOJe KaKk HCTOUHMKY JKHU3HH Ha 3eMIie, OCHOBE &
CYIIECTBOBAHHSA, MOHHUMAHHE LEHHOCTH 3J0pPOBOTO M Ge30macHOro 06pasa KW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (H3HYECKOMY H IICHXHYECKOMY 3H0pPOBBIO, OCO3HaHHE IIEHHOCTH
cobmonenus MpaBui OE30MacHOro IIOBEJEHHs NpH paboTe C BELIECTBAMH, a TaKXe B CHTyalHsiX,
YTPOJKAOLIMX 3MOPOBBIO M XKU3HH JIFOJEH;



CIIOCOGHOCTH INPUMEHATh 3HAHMS, IOTydaeMble NpPH M3YYeHWH XWMHH, MUl pEIleHus 3anad,
CBSI3aHHBIX C OKPY’KAIOIeH MPUPOAHON Cpefo, [is MOBEIIEHHS YPOBHSA 3KOJOTMYECKOH KyJBTYpEI,
0CO3HAHHUS III00ATBHOrO XapaKTepa 3KOJOTHIeCKUX IMpodieM U nyTed HX peleHUs NOCPEACTBOM METON0B
XHMHH, DKOJOTHUECKOTO MEBINUIEHHS, VYMEHHS pPYKOBOJACTBOBaThCS MM B II03HABATENILHOM,
KOMMYHMKATHBHOH U COIMATBLHOMN IPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeAMETHBIX pE3y/IbTATOB BBIICISIIOT 3HA4UWMBle i (opMupoBaHMs
MUPOBO33pEeHHs OOIIeHayYHbIe MOHATHS (3aKOH, TEOpHs, NPHHIMI, TMmoTesa, (axr, cucrema, mpouecc,
3KCIIEPAMEHT M JApYyroe.), KOTOPhIe HCIOJIB3YHOTCS B ECTECTBEHHO-HAYYHBIX YUYeOHBIX NpeaMeTax u
[03BOJIIIOT HA OCHOBE 3HAHMH M3 3THX MpeaMeTOB (HOPMHPOBATH IIPE/CTABIECHHE O LEJNOCTHOW HayYHOH
KapTHHE MMpa, M YHHBepcaibHble yueOHBIE JeHCTBHMS (IO3HABAaTENBHBIE, KOMMYHHKATHBHBIE,
peryisTHBHBIE), KOTOpble obecrmeuwBaroT (OPMHPOBAHHE TOTOBHOCTH K  CAMOCTOATENBHOMY
[UIAHKUPOBAHHIO U OCYIIECTBIICHHIO YueOHON AeATEIbHOCTH.

IMoznaBaTebHBIE YHUBEPCAJIbHbIE yueOHbIe JelcTBUS

Ba3zoBble Jorudeckne AeiicTBUSA:

YMEHHUS HCIOTB30BATE MPUEMBI JIOTHYECKOI0 MBIIJICHHSA IIPH OCBOCHHH 3HAHUWN: PACKPHIBATE CMBICI
XAMHYECKMX TOHATHH (BBLIENATh MX XapaKTEpHbIE NPH3HAKH, YCTAHABIMBATh B3aMMOCBA3b C JPYTHMH
HOHATHSMHE), HCIIONB30BaTh IOHATHS Ui OOBSCHEHMS OTAENBHBIX (DAKTOB W SBIICHHI, BHIOMpAThH
OCHOBaHHMs M KpHUTepHH JUId KiaccHDUKAHMA XUMHYECKMX BEINECTB M XHMHYECKHMX peaKiui,
YCTAHABIMBATH IPHYMHHO-CIICACTBCHHBIC CBS3M MEXIYy OOBEKTaMH H3yHeHHs, CTPOUTH JIOTHYECKHE
paccykaeHus (MHIYKTHBHEIE, Ie[lyKTUBHEIE, 110 aHATIOTHH), A€1aTh BRIBOBI M 3aKIIFOUCHHUS;

yMEHHME TPUMEHATH B IMpollecCe MO3HAHUS TMOHATHA (TIpPeAMETHBIE H METalpeIMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJISIIH, HCIIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh IIHPOKO IPUMEHAEMBIE B
XHMHH MOJIEIbHEIE TPeICTABIeHHS — XAMHYECKHH 3HaK (CHMBOJ 3JIEMEHTa), XMMHUecKas (opMmyna H
ypaBHEHHE XHMHYECKOH peakIMi — IpH pelmeHuH yueOHO-NMO3HaBaTENBHBIX 3a1ad, ¢ Y4ETOM 3THX
MOZIEJIbHBIX TIPEICTABICHUAH BBIABIATE M XapaKTEpH30BaTh CYIIECTBEHHBIE MPHU3HAKH H3y4aeMbIX
OOBEKTOB — XMMHYECKHX BEIIECTB H XHMHYECKHUX peaKlui, BBIABIATH OOIIHEe 3aKOHOMEPHOCTH,
IPUUUHHO-CIIE/ICTBEHHBIE CBS3H H IPOTUBOPEUHUS B H3YYaeMbIX IIPOIECCAX H SBJIEHHSX.

ba3oBbie HcciieioBaTe bcKHe AeHCTBHMA:

YMEHHE HMCIIONIb30BaTh IOCTABICHHEIE BOMPOCH B KAY€CTBE MHCTPYMEHTA MO3HAHHA, a TAKKE B
KagecTBe OCHOBHI Ul ()OPMHUPOBAHHUS I'HIIOTE3HI 110 IIPOBEPKE IPABHIIBHOCTH BBICKA3hIBAEMBIX CYKICHHIA;

npnoﬁpe’rem{e OIOBITA no HJIaHHpOBaHHEO, Opl" aHH3alTuH H HpOBe,IIEHHIO Y"-KEHH‘:{CCKHX
OKCIIEPUMEHTOB, yMeHHe HabmomaTh 3a XOJO0M IIpOlLecca, CaMOCTOSTENBHO IIPOrHO3HPOBaTh €ro
pe3yisTar, hopMymupoBaTh 0000IIEeHHs 1 BBIBOBI 10 Pe3yJIbTaTaM IIPOBEJEHHOrO OIBITa, HCCIENOBAHMS,
COCTABIATH OTYET O MpoJenaHHOH| paboTe.

Pabora ¢ undopmanneii:

yMEHHE BEHIOMpATh, AHATM3UPOBATh W HHTEPIPETHPOBATh MHGOPMALMIO Pa3IMYHbIX BHAOB B (QOpM
Npe/ICTABICHHS, MOMY4aeMy0 H3 Pa3HbIX HCTOYHUKOB (HAYYHO-IIOMYJISpHAs JHTepaTypa XUMHYECKOTO
COZIepKaHusA, CIpaBOYHBIE rocoOusA, pecypesl MHTEpHETA), KPUTHYECKH OLEHHBATH IPOTHBOPEYMBYIO H
HEOCTOBEPHYIO HH(OPMAIHIO;

yMEHHE IIPUMEHSTh pa3jHuyHble METOABl W 3anpochl NpH IOMcke M 0TOope HMHGOpMaLUd H
COOTBETCTBYIOIIUX JaHHBEIX, HEOOXOOMMEIX [ BBIIOTHEHUS y4deOHBIX M IIO3HABATENBHBIX 3a1a4
onpejenEéHHOro THma, mpuobpereHwe ombita B 00JMACTH  MCHONB30BAHMA — HMH(OPMAIMOHHO-
KOMMYHWKATHBHBIX TEXHOJIOTHM, OBJIAJIEHHE KyJIbTypOH aKTHBHOTO WCIOJB30BAHHUS Pa3HUHbIX
TIOUCKOBBIX CHCTEM, CAMOCTOATENIBHO BBIOMPATh ONTHUMANBHYIO (GOpPMY NpeAcTaBIeHUs HHGOOPMAIUH U
HILTIOCTPHPOBAThH peLIaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, IHarpaMMaMH, ApyruMu popMamu rpahuxu
H UX KOMOHHAITHAMHE;

YMEHHE HCIIONb30BaTh H aHAJIM3WPOBATh B ITpolecce y4eOHOH M HCCIIeI0BATEIbCKOM NesSTeTbHOCTH
uHGOpMALIMIO O BIMSHAU NIPOMEBIIIGHHOCTH, CEJIECKOTO XO3SHCTBA M TpaHCIOpTAa HA COCTOSIHHE
OKpYKarome# mpupoIHOH Cpebl.

KomMyHuKaTHBHBIE YHHBepCAIbHbIE yaeOHbIe 1eHCTBHA:

YMeHUS 3a/1aBaTh BOIIPOCHI (B X0/ Auanora U (W) JUCKYCCHH) IO CylIecTBY o0CyKIaeMOil TeMEl,
(OpMYITHPOBATH CBOH MPEIJIOKEHHS OTHOCHTEIBHO BBITTOIHEHHS TPEJIOKSHHON 3a1a4u;

YMEHHUS IPEACTABIATh IIOJIYYEHHBIE pe3yJIbTaThl I103HABATEIBHONW JEATEIBHOCTH B YCTHBIX H
[IMCBMEHHBIX TeKCTax; JejiaTh IPEe3eHTAlHI0 pe3y/bTAaTOB BBINNOIHEHHS XUMHYECKOTO HSKCIIepHUMEHTa
(mabopaTopHoro omnkita, JabopaTopHOit paboThI 0 HCCIEAOBAHHIO CBOWCTB BEIIECTB, Y4eOHOTO NIPOEKTa);



yMeHHsS y4eOHOro COTpYIHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOM I103HABATENILHOM U
HCCIICIOBATEIECKOH AEATEILHOCTH NPH DPEIIEHWH BO3HHKAIOIMX pobieM Ha OCHOBe y4éra 00mmx
HHTEPECOB H corjlacoBaHuMs no3uuué (oOcyxzaeHus, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMEI),
KOOpJMHAI(Usl COBMECTHBIX JIEMCTBUHM, OIpPENEJIEHHE KPHUTEPHEB II0 OLEHKE KayecTBa BBIINOTHEHHOR
paboTEI ¥ ApyTHE).

PeryasiTuBHBIE YHHBEPCAJIbHbIE yueOHbIE HeHCTBHA:

YMEHHE CAMOCTOSTENBHO ONpENeNsTh LEeNu JEATENbHOCTH, IUIAHHPOBAaThb, OCYIIECTBIISATH,
KOHTPOJIMPOBaTh M IPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JeSTeILHOCTh, BEIOHpaTh Haubolee
s¢dexTuBrbIe crocoOsr pemerus y4eOHBIX M ITO3HABATENbHBIX 3a/ad, CAMOCTOSTEIBHO COCTABIIATH HIIH
KOPPEKTHPOBAaTh NIPEJIOXKEHHBIM aITOPHTM JEHCTBHMH IPH BBINOJHEHHH 3aJaHUl ¢ y4€TOM TONIydeHHs
HOBEBIX 3HaHHH 00 H3ydyaeMbIX 00BeKTax — BellecTBaxX W pPeaKIHIX, OLleHHBATh COOTBETCTBHE MOIYIEHHOTO
pe3yabTara 3asBICHHOH LeiM, YMEHHE HCIOJIb30BaTh M aHAIU3HPOBaTh KOHTEKCTHI, NpeajiaracMble B
YCIIOBHH 3aIaHUH.

IMPEIMETHBIE PE3YJIBTATHI

B coctaBe nmpeAMETHBIX pe3yNbTaTOB II0 OCBOCHHIO O0s3aTEILHOIO COACPKaHMSA, YCTAHOBICHHOTO
AaHHOM (emepanbHOM pabodeidl mporpaMMOM, BBIAEISIOT: OCBOSHHEIE 00ydYarOIAMUCS HAay4YHEIE 3HAHWUS,
YMEHHS K criocoObl feficTBuil, cienududecKue A IpeaMeTHOR 00macTu « XUMHAS», BUIBI IESITEIHHOCTH
o HOHY'-IBHHI’O HOBOI'O 3HaHHA, €ro HH’I’BPHPGT&HHH, IIpCO6pﬁBOBaH'P[EO H IIPHMCHCHHIO B DPA3JIMYHBIX
y4eOHBIX M HOBBIX CHTYaIlHAX.

K xoHny ofyuenus B 8 kiiacce IpeMETHBIE Pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
chopMUPOBAHHOCTE Y 00yUaIONTHXCS YMEHUH!
pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHHYECKMX IOHATHI: aTOM, MOJIEKY/la, XAMHYECKHH 3JIEMEHT, IIPOCTOe
BEIIECTBO, CJIOJKHOE BeIIecTBO, CMeCh (OJHOPOAHAs U HEOJHOPOIHAf), BAJICHTHOCTb, OTHOCHTE/IbHASA
aTOMHas W MOJEKyNsipHas Macca, KOJIWYECTBO BEINECTBA, MONb, MOJSpPHAsT Macca, MaccoBas oI
XAMHYECKOTO 3JIEMEHTa B COCIHHCHHH, MOJIAPHBIA 00BEM, OKCHI, KHCIOTa, OCHOBaHHE, COJIb,
3MEKTPOOTPUIATEBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKask PeakIysl, KiacCH(QUKaIUs peaKkiuii: peakiui
COGIMHEHUS], Peakl[My Pa3jIoKeHMs, peakllid 3aMeIleHus, peakuH oOMeHa, 5K30- H SHI0TepPMHUYECKHE
peaknny, TeIIoBoi 3@ dekT peakunuu, AApo aToMa, JEKTPOHHEIN CII0H atoMa, aTOMHAasd OpOHTalb, pagryc
aroMa, XUMHYECKas CBA3b, MOJSIPHAS ¥ HEMOJSpHAs KOBAJICHTHAS CBA3b, MOHHAA CBS3b, HOH, KaTHOH,
aHHOH, PaCTBOP, MaccoBas JI0Jis BelecTBa (IPOLeHTHAsS KOHIEHTPAIIUs) B pACTBOPE;

HJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHEIX XUMHUYECKHX ITOHATHH W IIPUMEHSATE 3TH MOHATHS IIPH OITHCAHHH
BEIIECTB U MX IIPEBPALCHUH;

HCIIOJB30BaTh XUMHUYECKYI0 CHMBOJIHKY UL COCTaBleHHsS (HOPMYJT BELIECTB H YPaBHEHHH XHMHYECKHX
peaKkuui;

OIpeNIeNSTh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSMHEHHUAX, CTENIEHb OKUCIEHHS 3JIEMEHTOB B
OMHAPHBIX COEJHHEHHAX, NPHHAIEKHOCTh BEIIECTB K ONpeNeEHHOMY KiacCy COeIMHEeHHH II0
dbopmynam, B XHMHUYECKOH CBA3H (KOBAJICHTHAS U HOHHAs) B HEOPraHWYECKHX COCTHHEHUAX;
packpeBaTh c¢Mbici Ilepmogmueckoro 3akoHa JI. WM. MeHzeneeBa: [IeMOHCTPHPOBaTb IOHHMAaHHE
HNePHOAUYECKOH 3aBHCHMOCTH CBOHCTB XHMHYECKHX 3JIEMEHTOB OT MX NojiokeHHs B Ilepmommgeckoi
CHCTEME, 3aKOHOB COXPaHeHHs MacChl BEIECTB, IIOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKYJIAPHOTO YYEHH:,
3akoHa ABOTanpo;

OIKACHIBATE M XapakTepu3opaTh Tabimuunyro Gopmy Ilepmogmdeckoil cHCTEMBI XHMHYECKHX 3JIEMEHTOB:
pasjiMyaTh MOHSTHS «riiaBHas moarpymmna (A-rpymnmna)y» u «mobognas moarpynmna (b-rpymnma)», Maisie H
GOIBIIHE TTEPUOJIB], COOTHOCHTE 0003HaueHHUs!, KOTOphle UMeoTCs B Tabmune «llepHonuyeckas cucreMa
xumudeckux smementoB JI. M. MenpgeneeBa» ¢ 4YHCIOBBIMH XapaKTEPHCTHKAMH CTPOEHHS aTOMOB
XHMHYECKHX 93JIEMEHTOB (COCTaB W 3apaj sAapa, oOIIee 9HCIO 3MEKTPOHOB H pACIpElCNICHHE HX II0
3JIEKTPOHHBIM CIIOSM);

KJIACCU(HIMPOBATE XHMHYECKHE IMEMEHTEI, HEOpPraHWJIeCKHe BEIEcTBa, XUMUIECKHE Peakiuu (110 Yucy
M COCTaBy YYaCTBYIOUINX B PEAKIMH BEMIECTB, [0 TEIIOBOMY 3(deKTy);

XapakTepu30BaTh (ONMHCHIBATE) OOIIHE XUMHYECKHE CBOHCTBA BEIIECTB Pa3IHYHBIX KJIACCOB, IIOATBEPXKAAs
OMHCaHHE TPUMEPAMH MOJIEKYIIIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XHMHYECKAX PeaKIuii;
POrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MIPOTEKAHUs XUMUYECKHX MPEBPAIleHUH B Pa3IHUHBIX YCIOBHIX;



BBIYMCIIATH OTHOCHTENBHYIO MOJIEKY/IAPHYIO H MOJIAPHYIO Macchl BEIIECTB, MacCOBYIO JOJIO XUMHHUECKOTO
sneMeHTa 10 (OpMyJie COeIMHEHHS, MAaCCOBYIO /OO BEIIECTBA B PacTBOPE, MPOBOIUTH pacdéTHl 10
yPaBHEHHIO XUMHYECKOH peaKIvu;
NPMMEHATh OCHOBHBIE ONEPAlMH MBICIHTCIBHOH [EATE/JPHOCTH — AHATM3 M CHHTES, CpaBHEHHE,
0606IIe e, CHCTEMATH3ALMIO, KIACCH(UKAIMIO, BBISBICHHE IPHIHHHO-CICACTBCHHBIX CBA3CH — OIS
M3ydeHHs CBOMCTB BEIIECTB M XMMHMYECKHX PEaKIHid, ECTCCTBEHHO-HayYHBIC METOJBI TO3HAHMA —
HaGTrOIeHIe, H3MEPEHHE, MOJIE/IHPOBAHHE, IKCTIEPUMEHT (PeabHBIH 1 MBICTIEHHBIH);
ClleIOBaTh MPABAJIAM IOJIE30BAHHA XMMHMYECKOH MOCYNOH H 1a6opaTOpHEIM 000pyOBaHHEM, & TaKKe
npaBHyaM OOpAIIeHUs ¢ BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIHMAMH IO BBIIOTHEHHIO nabopaTopHBIX
XUMHYECKHX OIBITOB 10 NOTYYEHHIO M COOMpPAHHIO ra30006pasHbIX BEleCTB (BOAOPOAA 1 KHCIIOPOAa),
IPUTOTOBJIEHHIO PACTBOPOB C ONPEIEIEHHOH MacCOBOH 7I07IeH pacTBOPEHHOIO BEIIECTBa, MIAHUPOBATh U
IPOBOIUTH XUMHYECKHE DKCIIEPUMEHTHI II0 PACTIO3HABAHUIO PAaCTBOPOB me0Yedt ¥ KUCJIOT ¢ IIOMOIIBIO
MHIMKATOPOB (JTakMyc, herondTanens, METHIOPAHK | IPYTHE).

K xoHiy ofydeHns B 9 Kiacce peIMETHBIE Pe3y/IbTaThl Ha 0a3s0BOM YPOBHE NOJLKHBI OTpaXaTh
chOpMHPOBAHHOCTE Y 00YUAIOIIUXCSA YMEHUH!
PACKpHIBATh CMBIC] OCHOBHBIX XMMHHYECKMX NOHATHA: XMMHUECKMH BIEMEHT, aTOM, MOICKYyJa, HOH,
KATHOH, aHUOH, TIPOCTOE BEIECTBO, CIIOKHOE BEINECTBO, BATEHTHOCTD, 3ICKTPOOTPHIATEIBHOCTE, CTEIEHD
OKMCIIEHMS, XMMHMYECKas peaKius, XHMHYecKas CBA3b, TEIUIOBOH 3h(eKT peakiuu, MOJb, MOJIAPHBIH
00BEM, pacTBOp, 3JIEKTPOJIHMTEL, HEIMECKTPOIHUTHI, SMEKTPONHTHYECKAs IHMCCONMAINS, PEaKIHA HOHHOTO
o6MeHa, KaTATM3aTop, XHMHYECKOE PaBHOBECHE, OOpaTHMBIE M HEOOPaTUMbIC PEAaKIHMH, OKHCIHTEIBLHO-
BOCCTAHOBHTE/ILHEIE PEAKI[MH, OKUCIHTEb, BOCCTAHOBHTENb, OKHUCICHHE ¥ BOCCTAHOBIICHUE, ajllIOTPOIIHA,
aM(OTEPHOCTh, XHMHUECKasi CB3b (KOBANEHTHas, HOHHAs, METAIMYECKas), KPUCTALTHYECKas pemérka,
KOPpO3Hsi METUIOB, CIUIABBI, CKOPOCTh XMMHYECKOH pEakKiH, MPEIEIbHO NOMyCTHMAs KOHLICHTPALK
TIJIK BeurecTBa;
HIUTIOCTPHPOBATE B3aUMOCBS3b OCHOBHBIX XMMHYECKUX TIOHATHI U IPUMEHSATE STH IOHATHS IIPH OITHCAHHUM
BEINECTB M UX NpPEeBpaIlCHHH;
MCITONB30BATE XMMWYECKYIO CHMBOJIMKY VISl COCTABIEHHMS (OPMyYIN BEIIECTB W YPAaBHCHHH XHMHYECKHX
peaKiuit;
ONpeNeNsTh BAJICHTHOCTh H CTEIEHb OKHCIEHHS XHMHYECKHX JIIEMEHTOB B COC/MHCHHAX Pa3IMYHOIO
cocTaBa, NPUHAIEKHOCTh BEIIECTB K ONpENEeNEHHOMY Kiaccy COCJUHEHHH IIO dbopMmynaM, BHI
XHUMHYECKOH CBA3H (KOBAJICHTHAA, HOHHAs, META/UINYECKAad) B HEOPraHMYeCKUX COeTMHEHHUAX, 3apsa/ HOoHA
10 XMMIYEeCKOM (OpMyne, XapakTep Cpeflbl B BOJHBIX PAacTBOPax HEOPTaHHYCCKHX COCAMHCHHH, THII
KPHUCTAIUTHYECKOH peIETKH KOHKPETHOIO BEIIECTBa;
packpeiBaTh cMblch [lepuomuueckoro 3akona [l M. MenneneeBa u JEMOHCTPHpPOBAaTh €r0 IMOHUMAHHE:
OIMCHIBATL M XapakTepu3oBarh Tabnuunyo Gopmy Ileproaudeckoil CHCTEMbl XHMHHYCCKHX 3/IEMCHTOB!
pasMyaTh TOHSATHS «TNaBHAS moArpynna (A-rpynma)» u «nobodHas MOArpymnna (b-rpynna)», Manble U
GoNBIIHE TIEPHOMBI, COOTHOCHTh OOO03HAYEHHs, KOTOphle HMMEIOTCS B TNEPHOJMYECKOH Tabmmie, ¢
YHCIOBBIMU XaPaKTEPHCTHKAMH CTPOEHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB H 3apsij siapa, obmee
YMCIIO JNEKTPOHOB M PACIpesieieHe HX [0 JIEKTPOHHBIM CIOSIM), OOBACHSATH 00IIHe 3aKOHOMEPHOCTH B
H3MEHEHHMH CBOMCTB SJIEMEHTOB M UX COEAMHEHHH B IpelesiaX MalbIX [IEPHOMNOB H INIaBHBIX MOJATrPYIII C
y49ETOM CTPOEHHS HX aTOMOB;
KJIACCH(HIEPOBATH XMMHUECKHE 3/IEMEHTEI, HEOPraHHYeCKHe BEIECTBA, XUMHUIECKAE PEakiuy (IO YHCITy
M COCTAaBy Y9YacTBYIOIIMX B DEaKIMH BEIIECTB, IO TEIUIOBOMY 3((eKTy, N0 H3MEHEHHIO CTerneHeH
OKHCIICHHS XAMHYECKHX JIEMEHTOB);
XapaKTepu30BaTh (OMMCHIBATE) 00IIHe W Crenu(UUecKue XMMHUYECKHE CBOMCTBA IIPOCTBIX M CIIOMKHBIX
BEINECTB, HOATBEPKAAs ONUCAHHE IPUMEPAMH MOJNEKY/IIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHYECKHUX PeaKIyi;
COCTABIITE YPABHEHMS OJIEKTPOIMTHYECKOM AMUCCONHMAIMM KHUCJIOT, IIENO4YeHd H COJeH, IONHBIC H
COKpalmIEHHBIE YpaBHEHHS peakiuii MOHHOrOo oOMeHa, YpPaBHEHMS pPEeaKlUud, MOATBEPIKIAIOIINX
CYIIEeCTBOBAHHME T€HETHYECKOH CBA3M MEXK/Y BEIECTBAMH PA3IMYHBIX KIacCOB;
PacKphIBaTh CYLIHOCTh OKMCIHMTEIbHO-BOCCTAHOBHUTE/BHBIX pEaKiuil MOCPEACTBOM  COCTaBJICHHA
2JEKTPOHHOrO OanaHnca STHX peakIuii,
IIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOEHHSA, BO3MOXKHOCTH IPOTECKAHHA
XMUMHUYECKUX MPEBPAIeHUH B PasIMYHbIX YCIOBUIX;



BBIYMCIIATE OTHOCHTEIHHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAcChl BEIIeCTB, MACCOBYIO JIOJII0 XUMHYECKOI0
SJIeMEHTa 10 (opMyje COSIMHEHHA, MAaCCOBYIO [OJIIO BEINECTBA B PACTBOPE, HPOBOAMTL PacdEThI I10
YPaBHEHHUIO XUMHUYECKOH peakiluu;

cobmoaTh IpaBuia MOTb30BAaHMA XMUMHYECKOH mocynod um nabopaTopHeIM O0OpYIOBaHHEM, a TaKkKe
npaBuia oOpaleHus ¢ BEIECTBAMH B COOTBETCTBHH C HMHCTPYKIMAMH MO BBIIONHEHHIO 1a00paTOPHBIX
XHMUYECKHX OIBITOB IO TOJYYECHHIO H COOMpaHHIO ra3000pa3HBIX BEMIECTB (AMMHaKa M YIJIEKHCIIOTO
rasa);

MTPOBOAMTE PEaKIWH, MOATBEP)KIAIOIINEe KadyeCTBEHHBIH COCTAaB pas3JMYHBIX BEIIECTB: pacIo3HABaTh
ONBITHEIM TTYTEM XJIOpUA-, OpoMuI-, HOaUI-, kKapOoHar-, ochar-, cumkar-, cyasdar-, THIPOKCHI-HOHEL,
KATHOHBl AMMOHHS M HOHBl H3y4EHHBIX META/UIOB, NIPUCYTCTBYIOIHME B BOJHBIX pacTBOpax
HEOPraHU4ECKUX BEIIECTB;

NPUMEHAT, OCHOBHBIE OINEPAlHH MBICIUTENHOM NEATETbHOCTH — aHAJTHM3 W CHHTE3, CpPaBHEHHE,
obobmienue, CHCTEMATH3AIHIO, BBISBICHHE NPHYNHHO-CIEACTBEHHBIX CBS3€H — Ui M3YYCHHS CBONCTB
BEIIECTB H XHMHYECKUX peakiyi, eCTeCTBEHHO-HAayYHbIE METO/BI IIO3HAHHA — HalOMI0eHHe, H3MEPEHHUE,
MOJIETMPOBAHKE, SKCIIEPHMEHT (peabHbIi U MBICICHHBIH).



TEMATHYECKOE IIJIAHHPOBAHUE
8 KJIACC

KoaungecrBo yacos

% KonrTpoasusie DaexkTponHbie (MH(ppoBLIE)
Ne n/m | HamMeHoBaHUE PAa3IeIoOB M TeM NPOTrPAMMBI Beero oG IlpakTHuecKune PR3 ODATEILELIE PECTDELT
padoThI
Pasnea 1. IlepBonadanbubie XHMHYECKHE NOHATHS
11 Xumus — BaxcHas 0071acTh €CTECTBO3HAHUS U NIPAKTHYECKOH 5 5 bubmorexa [IOK
' JIeATeIbHOCTH YeJI0BeKa https://m.edsoo.ruw/7f41837¢c
12 B 15 ? bu6morexa [JOK
) e https://m.edsoo.ru/7f41837¢
Wroro no paspeny 20
Pa3jgen 2. Baxkneiimue npejcTaBuTe/ Il HEOPraHuyecKHX BelecTs
bubmnorexa [{OK
2.1 Bozayx. Kucnopoa. IToustue 06 okcuaax 6 https://m.edsoo.ru/7f41837¢
bubmmorexa IJOK
22 Bonopoa. [Tonstie 0 xucnorax u couasx 8 1 1 https://m.edsoo.ru/7f41837c
bubmmorexa [JOK
2.3 Bona. PactBoper. [lonstue 06 ocHOBaHMSX 3 0 1 https://m.edsoo.ru/7f41837c
. bubmorexa [JOK
2.4 OcCHOBHBIE KJIACCHI HEOPIraHHYECKHX COE/IMHEHHIA 11 1 1 hitns://m.sdsoo.ul 1837
Hroro no pasaeny 30

Paznen 3. llepuoanuecknii 3axkon u Ilepuoanyeckan cucrema xumudecknx saemenros I, M. Menneneesa. Crpoenune atomoB. XMMHYECKAas CBA3b.
OKHCINTEILHO-BOCCTAHOBUTEJIbHbIE PeaKIHH

31 [lepuommuecknii 3akoH u [leproandeckas cucrema 7 1 Bbubmmoreka [JOK
xummdecknx snemenTos J[. M. Menneneesa. Crpoenne atoma https://m.edsoo.ru/7f41837c
3. Xumuyeckad cBA3b. OKUCIATENTBHO-BOCCTAHOBHTEIILHEIE 3 1 Bubmuoreka [[OK
peaxu https://m.edsoo.ru/7f41837c
Hixoro 10 pasieiy 15 bubmuorexa [JOK ‘
https://m.edsoo.ru/7141837¢c
PesepBHoe Bpems 3 | BuGamarexa LUK
https://m.edsoo.ru/7f41837¢c
OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 | 5




9 KJIACC

Ne KoumgecTBo yacon JaexkTpoHHsbIe (HH(pPOBBIE)
. HaunmenoBanue pa3aesioB H TeM IPOrpaMMbl SO [ — — [ A
p p
e padoTel padoTsI
Pa3gen 1. BemecTBo M XHMHYECKHE PeaKIHH
11 [ToBTopenue u yriyOieHune 3HaHUit OCHOBHBIX Pa3/Ie)ioB Kypca 8 5 1 bubmuotexa [JOK
Kiracca https://m.edsoo.ru/7t41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peaKijHii 4 PR ecreen LIOK
- https://m.edsoo.ru/7f41a636
13 ONEeKTpONMTHYECKas AUCCONHAUs. XHMAYECKHe peakiui B 8 1 1 bubnuotexa [{OK
pacTBopax | https://m.edsoo.ru/7f41a636
HWroro mo paszeiny 17 B
Pazgen 2. HemeTa LIl H HX cOeXHHEHUS
71 O6mas XxapakTepuCTHKa XAMHYIeCKHX ieMeHToB VIIA-rpynmsl 4 1 bubmmorexa [JOK
" | 'anorensr - https://m.edsoo.ru/7f41a636
79 OO6mas xapakrepucTHKa XuMHYecKuX teMeHToB VIA-rpymmsr. Cepa u 6 bubnuorexa [JOK
e€ coeTHHeHUS] https://m.edsoo.ru/7f41a636
73 O61mast XapakTepUCTHKA XAMHYECKUX 3JIeMeHTOB V A-rpynisl. A3orT, 7 1 1 bubmiorexa [{OK
dochop u ux coenuneHust N https://m.edsoo.ru/7f41a636
24 Ob1ag XxapakTepuCTHKA XUMUYECKUX 3JIeMEHTOB [V A-rpymiisL. 8 ) 5 bubmuotexa [JOK
Yriepoa 1 KpeMHH# 1 HX COeqHHEHUS https://m.edsoo.ru/7f41a636
HWroro no pazzueny 25
Paznen 3. MeTaJUIbl H HX COENHHEHHS
= bubmmorexa [TOK
il b * https:r’/m.edsﬁ).ruﬁﬂlaé%
|
3.2 | Baxueiimme METAIUTBI H HX COEHHEHMS 16 1 2 E;giﬁﬁ?:;gogléﬁ 412636
Hroro no paznemy 20
Pa;mleﬂ 4. XuMusi H OKpYKalmas cpeia
4.1 | BemecTBa 1 MaTepHallbl B )KW3HH YeIOBEKA 3 bubimorexa LIOK
https://m.edsoo.ruw/7f41a636
Hroro no pasupeny 3
PesepBrOE Bpems 3 | Bubimzorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 7




IHOYPOYHOE IINIAHUPOBAHME 8 KJIACC

Ne

KoamuecTBo 9acos

Tema ypoka Hara DaekTponnbie HHPpPoBLIE
n/n Beero | Konrpoabubie | Ipakraueckne HIyMeHHn | 0GpasoBATENBHbIE PECYPCHE
paboTsl paboThl
1 [Ipenmer xumun. Ponb XuMuH B JKU3HA YeoBeka. Tena u 1 CeHTABpL Bubmuorexa [11OK
BeIIecTBa https://m.edsoo.ru/ff0d210c
2 [Torsitie 0 MeTo/aX NO3HAHUS B XHMUH 1 KEng. Bt [IOK
& https://m.edsoo.ru/ff0d227¢
g | et e | 1 | pumorea 10K
PERLERBIE P patop https://m.edsoo.ru/ff0d23dc
obopyroBaHHEM »
4 Yucrele BemecTra 1 cMecH. CriocoOb1 pasienenus 1 CeHTabpb bubmumorexa [{OK
cMmecei https://m.edsoo.ru/ff0d26ca
5 IIpaktrueckas pabora Ne 2 «Pa3yienenue cmeceii (Ha 1 CeHTAbPL bubmoreka [{OK
NpHMepe OYHCTKH TTOBAPSHHOMN COH)» https://m.edsoo.ru/ff0d28c8
6 D 1 CeHTAbpb bubmorexa 1TOK
R https://m.edsoo.ru/ff0d2a6e
7 XUMHYECKHE TIEMEHTHI. 3HAKN (CUMBOJIBI) XUMHYECKHX 1 Centabpb bubmoteka [JOK
9JIEMEHTOB https://m.edsoo.ru/ffl0d2be8
8 [IpocThie u cnoXkHBIE BelllecTBa 1 Coiratps BRGmorek LK
po o https://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Ciratps Butmroreia HOK
L e - https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA COCTaBa BELECTB. XHUMHYeCKas! OkTA6pb
10 bopmyna. BaneHTHOCTE ATOMOB XUMHYECKHX HJIEMEHTOB. 1 | bubmrorexa [JOK
Konrponsuas pabora no teme "[IpocThie u CI0KHbIE https://m.edsoo.ru/ff0d2eae
BemecTra"
1 OTtHocuTenpHas aToMHasa mMacca. OTHOCHTEBHAA 1 OkTAbpb bubmorexka [[OK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast nons XUMHYECKOro 3JIEMEHTA B COEIUHEHUHA 1 Qigmbpi Bubmzorexa [IOK
https://m.edsoo.r/ff0d350c |
OxTa6pb Bu6morexa [JOK
13 Komuuectso Bemecrsa. Mons. Monsipas Mmacca 1 https://m. edsoo.ru/ff0d 5230 |
14 Du3pyuecKue 1 XMMHYECKHe SIBIIeHHS. X UMUAYecKas 1 OKTAb6pbL bubmoreka I{OK
peaKIusa https://m.edsoo.ru/fl0d37fa
. OkT6pL bubmorexa [JOK
15 IIpu3naakn ¥ ycnoBus MPOTEKAHMS XUMHYECKUX Peakiiaii 1

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




3akoH COXpaHCHHA MACCHI BECHICCTB. XuMuyeckue

OkTabpb

Bubmuorexa [[OK

16 | ypasnenns https://m.edsoo.ru/ff0d3b88
17 Brraucienusa KoJudecTBa, MacChl BEIECTBA 10 Hosbpb bubmorexa IIOK
YpaBHEHHSM XUMHYECKHX pPeaKimii https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XaMA4ecKuX peakiuii (coemHeHus, Hoabpb bubmorexa [JOK
i pasJIoKEHHUs, 3ameleHus, obmena) - L https://m.edsoo.rw/ff0d3{34 |
19 M. B. JIoMOHOCOB — YU&HBIH-DHIIUKIIONETHCT. Honabpb Bubmorexa [JOK
Ob6o6menne 1 cHCTEMaTH3AIMA 3HAHMIH https://m.edsoo.ru/ff0d40c4
20 KonTpombhas padora Nel no teme «BemecTsa u 1 Honbpb bubmorexa [JOK
XHMHYCCKHE PCAKIIHH» https://m.edsoo.ru/ff0d4290
21 Bosayx — cmeck razos. Coctas Bo3ayxa. Kucrnopox — Honbpb bubmoreka [IOK
3JIEMEHT M MpocToe BemecTro. O30H https://m.edsoo.ru/ff0d448e
7 | du3HYecKHe 1 XUMHYCCKHE CBOHCTBA KHCIIOpOoIa Hoabpb bubmrorexa IJOK
(peaxnuu okucneHus, ropenue). llorsrue 06 oxcumpax https://m.edsoo.ru/ft0d4614
73 Croco6s1 monydeHust KHcIopoia B maboparopuu u Hor6pb bubmorexa L{OK
NpOMBIIUIEHHOCTH. [Ipumenenne Kkucnopona https://m.edsoo.ru/ff0d497a
e et S o pusmorea ox
2 https://m.edsoo.ru/ff0d4790
SHIOTEPMHYECCKHX PeaKIHsIX
25 Tormmeo (HedTh, yronb u MeTaH). 3arps3HeHUe BO3TyXa, [Oexabpb Bbubmorexa [IOK
CrocoObI €ro NpeaoTBpaIleHHs https://m.edsoo.ru/ff0d4c4a
[TpaxTuyeckas padora Ne 3 mo teme «Ilonyuenue u [Dekabpb bubmmoreka IJOK
26 coOHpaHHe KUCIIOpoa, H3YUeHHE ero CBOHCTBY https://m.edsoo.ru/ff0d4ae2
7 Boaopon — aneMeHT M mpocToe BemecTBo. Haxoxknenue Hekabpb bubmmoreka [IOK
B IIPHPOJIE https://m.edsoo.ru/ff0d4dd0
28 DdusnyecKue H XUMUIECKHE CBONCTBA BOAOPOAA. DOexabpb bubmoreka [JOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
ekabpb bubmorexa [JOK
28 Tl 0 KRvI TR B Gl = ’ https:f/m.edsa:])_}:n.m/ffDdS 0d2
30 Cnoco06rs1 nosry4eHus: BOJI0po/Ia B 1abopaTopum. 1 Lekabpb bubmorexa IIOK
Kontponsnas pabota no teme "CpoiicTa Bojjopoaa” https://m.edsoo.ru/ff0d4dd0
31 ITpaxTiueckas pabora Ne 4 o teme «Ilonmydyenune u Aexabpb budmioreka [JOK
cobupanme BOJIOpOJia, M3y4CHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4{42
32 Mounsipabiit 00bEM razos. 3akoH ABorajpo flekabit E;gﬁﬁ?;iiﬁi fF0d542¢
13 Brraucnenus o6béMa, KOMMYECTBA BEIECTBA ra3a 110 ero Ausapb Bbubmuorexa IJOK

H3BECTHOMY KOJIHYCCTBY BEIINICCTBA HIIH O6'BéMy

https://m.edsoo.ru/ft0d55a0




34 Breraucnenns 066EMOB ra3oB no ypaBHEHHIO peakIlii Ha Ansapb bubmmoreka [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOINEHHH Ira30B https://m.edsoo.ru/ff0d5708 |
35 Du3pYecKre H XHMHUYECKHE CBOMCTBA BOIBI Ansape Bireig TIOK
5 AlnBapb bubmorexa [{OK
36 CocraB ocHoBaumii. [lorsarre 06 HHAMKaTOpax hitos://m.edsoo.ru/f0d59¢2
: AuBapb
37 E:E:cﬁgﬁoﬁzﬁtfpf a&fci)};};f[i:m BEIECTBA B " A
' https://m.edsoo.ru/ff0d5b40
pacTBope
] fluBapb
o | e e " oo oK
G https://m.edsoo.ru/ff0d5eba
paCTBOpCHHOI‘O BEIIECTBa»
39 KonTpomnsnas pabora No2 no teme «Kucmopoa. Bopopoa. ®despanb bubmmoreka [IOK
Boxay https://m.edsoo.rw/ff0d6342
40 Oxcupl: cocras, Knaccu(pukaiys, HOMEHKIaTypa Peppank Beturoresa. IOK
) 3 3 https://m.edsoo.ru/ff0d664e
41 [Toydenue 1 XumMu4ecKkue CBOMCTBA KHCIIOTHBIX, ®despanb bubmuorexa [JOK
OCHOBHBIX H aM(OTEpPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcnoBanns: cocTas, KIaccupuUKalus, HOMEHKIATYpa benpan: batmiorexs [1OF,
' ’ ’ https://m.edsoo.rw/ff0d67ca
43 ITonyyenune 1 XUMHYECKIE CBOMCTBA OCHOBAHHH PRipap Sutamerers LOK
https://m.edsoo.r/ff0d67ca
-+ Kucnorsr: cocras, Kiaccupukaiius, HOMEHKIaTypa i SaGaeraxs LIOK
? 2 https://m.edsoo.ru/ff0dfee2
45 [Torryyenne ¥ XUMUYECKHE CBOHCTBA KHCIIOT nRsn BuGmaoreia LIOK s
_ https://m.edsoo.ru/ff0dfee2
46 Couu (cpeanue): HOMEHKIATYPA, CIIOCOOB! MOMYYeHHs, ®espanb bubmotrexa [{OK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
oora Ne 6. Pernenue Mapt
47 g{%ﬁ—;ﬂnﬁ:ﬁ?aniaﬂm 3az1a4 110 TeMe «OCHOBHBIE KJIACCHI " SuGmsorss LIOK.
< https://m.edsoo.ru/00ad9b7¢c
HEOPraHWYeCKHX COSIHHEHHH
48 I'eneTnyeckas CBA3b MEXK/1y KIIaCCAMU HEOPTaHHYECKHX Mapt bubmuorexa [JOK
coeIMHEeHHH https://m.edsoo.ru/00ad9a50
” Mapt bubmmorexa [{OK
49 O0b00menne 1 cucremMaTu3anus 3HaHAR https:/m.edsoo.ru/00ad9ch2
50 Kontpomenas pabota Ne3 mo reme "OcHOBHBIE KJIacChl MapT bubmmorexa [{OK

HEOpraHH4eCcKHX COeMHEHHAH "

https://m.edsoo.ru/00ad9%ela




51 | [lepBbie monBITKH KITACCHGUKAIHH XUMHIECKUX Mapt bubmorexa [JOK
31meMeHTOoB. [ IoHATHE O rpymIax CXOHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
57 [Tepuonuueckuii 3axon u [lepuogudeckas cucrema Mapt bubmuoreka [JOK
7| xummdeckux snemenTos [1. Y. Menneneea I | https://m.edsoo.ru/00ada52¢c
53 [epuosr IIBI, TIOATPYIIBI Mg bugamarexs [IOK
P y FRRLIEG TRy, https://m.edsoo.r/00ada52¢c
MapTt bubmmorexa [1OK
| 54 Crpoenue aromoB. CoctaB aTOMHBIX sijtep. M3oTomnsl https://m.edsoo.ru/00ada342
' 55 CrpoeHue 371eKTPOHHBIX 000JI09€K aTOMOB 3JIEMEHTOB Anpenb bubmorexa ITOK
[Tepuoauueckoii cucremsl JI. . Menneneena https://m.edsoo.ru/00ada6be
T | morea 0k
M prot o https://m.edsoo.ru/00ada824
| Menneneesa
‘ A
RIS : https://m.edsoo.ru/00ada96e
rPaXXKIAHHH
. . Anpenb Bubmuorexa [TOK
| 58 | Pezepeusiii ypok. O0001meRNe 1 cHCTEMaTH3AIMS 3HAHUH https://m.edsoo.rw/00adb33¢
e | monesa 10K
P poBep https://m.eds00.ru/00adb486
pabora
60 DJEeKTPOOTPHLIATEILHOCTE ATOMOB XUMHIECKHX Anpenb bubmiorexa [{OK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumMu4ecKas cBs3b Altper EnGneorexa LIOK
' https://m.edsoo.ru/00adac34
62 KoganeHntnast moJyisipHasi XAMHYECKAst CBA3b At Bu(umoress (10K
https://m.edsoo.ru/00adaab8
63 KoBaneHTHAs HENOJIAPHAsA XUMUYECKAA CBI3b b hebmaorera LIOK
| _ o . https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS ik Bubsuorera ITOK
https://m.edsoo.ru/00adae28
65 OxucnurensHO-BOCCTAHOBHTEIBHBIC PeakI[ui Mat ERges LI
https://m.edsoo.ru/00adb076
66 OKHCIIUTENH W BOCCTAHOBHTEITH Man sntmrorenn L5
https://m.edsoo.ru/00adb076
67 Pesepruelit ypok. O6o01menne 1 cucTeMaTH3ays 3HaHUH Mait Bubmuorexa [JOK
\ 1o Teme «CtpoeHue atoMa. XUMHYECKasA CBS3h) https://m.edsoo.ru/00ad9cb2




68 Pesepsuriit ypok. O6001nenne 1 cucTeMaTi3anus 3HaHUH

butmiorexa [JOK
https://m.edsoo.ru/ff0d61c6

OBILEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

68




9 KJIACC

Ne Koan4gecrBo 4acos
kit Tema ypoka B K - Jarta JaekTpoHHBIE NHPpOBLIE
cero | ROHTPOILHLIC paKTHaecKue H3ydeHHs | o0pa3oBaTelbHbIE pecypesl
) - - | paboTh1 padoThI )

1 [Tepuomuueckuii 3akon. [leproanyeckas cucrema 1 CeHTabpb bubmaorexa IJOK

xumudeckux 35emeHToB /1. M. Menneneena https://m.edsoo.ru/00adb59%e
5 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMAYECKHX 1 CeHTabpb bubnuorexa [{OK
- 3JIEMEHTOB IIEPBEIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6

3 Knaccudukanus 1 HOMEHKJIaTypa HEOpraHHYECKHX 1 CeHTabpb bubmmorexa 1{OK
BEIECTB https://m.edsoo.ru/00adb7e2 |

4 Bumbl XuMHYECKOH CBSI3H M THITBI KPUCTALTAYECKHX 1 CeHTABPL bubmotexa [TOK
peméTok https://m.edsoo.ru/00adbac6

5 KonTposbnas pabora Nel no teme «lloBTopenue u 1 1 CeHTabpb
yriaybrnenye 3HaHUH OCHOBHBIX pa3/ieNios Kypea 8 kiaccay S - | -

6 Knaccudukanus XuMU4eCKUX peaxifuii o pa3muyHbIM 1 CeHTabpb bubmuoreka [IOK
[IPH3HAKAM https://m.edsoo.ru/00adbcb0
[Tousitue o ckopocT xumudeckoi peaknuu. [lousitue o CeHTabpb bubmmoreka [IOK

7 1
rOMOTCHHBIX H T'€TEPOTCHHBIX PEaKIIHAX https://m.edsoo.ru/00adbe%a

s C 6

R R e 1 " i LOK

" P Do https://m.edsoo.ru/00adc28c
MOJI0)KEHHEe XMMHYIECKOT0 PaBHOBECHS
9 OKHCITHTETFHO-BOCCTAHOBHTEILHEIE pea 1 S Biabamoresa JOK
¢ 0-BOC © peatiHn https://m.edsoo.ru/00adcade

10 Teopus snexrporuTHyeckoi quccoruanuu. CHibHbIE U 1 OkTABpL butmmotexa [TOK
crabble JIEeKTPOIHTHI | https://m.edsoo.ru/00adcd68

11 HMonHbIE YpaBHEHHS peaKIIHid 1 i & e

P o https://m.edsoo.ru/00add448
12 XuMu4yecKkue CBOHCTBA KHCIIOT H OCHOBaHMIl B cBeTe 1 OkTAbpb bubmuoreka [JOK
PEACTABJECHUH 00 3JEKTPOIMTHYECKOHN JTUCCONUAIIHN https://m.edsoo.ru/00add5d8
13 XUMHYECKHE CBOMCTBA COJICH B CBETE IPEJICTaBNEeHUH 00 1 OxkTa6pb bubmorexa [JOK
SNEKTPOTHTHIECKOH JHCCOIHAIAH https://m.edsoo.ru/00add8b2
14 o oo —_— 1 OkTa6pb bubaunorexa [IOK
il https://m.edsoo.ru/00add9d4

2 OkTabpb bubmmrorexa [{JOK
15 | ObobmeHre 1 CHCTEMaTH3AINS 3HAHUIH 1 " httos://m.edsoo ru/00addd 12

' 16 [TpakTryeckas pabora Ne 1. «Pemenue 1 1 OxkTA6pb bubmmorexa [IOK
SKCHEPUMEHTAIbHBIX 337124 https://m.edsoo.ru/00addbfa




17 KonTponsnas pabora Ne2 o reme «DneKkrpoauTuyeckas Honbpb bubmorexa [JOK
JEccorHanysi. XMMHYECKHe Peakilii B PaCTBOPax» https:/m.edsoo.ru/00addecO |
18 O6mas xapakTepUCTHKA raJIoreHoB. XUMUYecKue Hosbpb bubmiorexa [JOK
CBOMCTBa Ha IIpUMeEpE XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposoziopos. ConstHast KHCIOTa, XMMHYECKHE CBOMCTBA, Honabpb bubmorexa IJOK
NOJIYYEHHE, IPUMEHEHHE https://m.edsoo.ruw/00ade104
20 IIpaxtugeckas pabora Ne 2 o teme «llonyuenue consHoi Hosnbpb bubmuorexa 1JOK
KHCJIOTBI, H3Y9EeHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
21 Brraucnenus mo ypaBHeHHSIM XUMHUYECKHX PeaKIUii, €Ciu Hosnbpb bubmuorexa [JOK
OJIMH M3 pPeareHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488
Hosabpb bubmuorexa LIOK
22 Obmas xapakrepucTuka aneMenToB VIA-rpynmst bt i edao ruliDatebda
23 Annortponssie Mozmdukanuu cepsl. Haxoxaenue cepsl u Hoabpb bubmorexa LJOK
e€ coelMHEeHHH B ipupojie. XUMHYECKHE CBOHCTBA CEphl https://m.edsoo.ru/00ade64a |
24 CepoBojiopoj1, crpoenue, Guzndeckue U XuMH4eCKue Honbpb bubmuorexa [JOK
- CBO#CTBa https://m.edsoo.ru/00ade802
25 Oxcnppt ceprl. Cepras kucioTa, pusnueckne u Lekabpb bubmorexa [JOK
XMMHYECKHE CBOHCTBA, MPUMEHEHHE https:/m.edsoo.ru/00adea?8
XuMHYeCKHe peakiiy, JISKalye B OCHOBE Dexabpb
2% ITPOMBIIUICHHOTO crioco0a MoIy4eHHs CEPHOH KMCIIOTEIL. bubmmorexa [JOK
XUMHYECKOE 3arps3HEHHE OKPYIKAIOIIeH Cpesl https://m.edsoo.ruw/00adec8a
COCJIMHEHHUSIMH CEPhI
27 Beraucienue MacCoBOi JI0JM BHIXO/A MPOIYKTA peaKiuu Dekabpb Bubmoreka [JOK
https://m.edsoo.ru/00adec8a
- . ekabpb
P s vt et b AR BuGmorera LOOK
. 3 https://m.edsoo.ru/00adeead
CBOMCTBa
29 AMmMHaK, ero pusznueckue U XUMHYECKHE CBOMCTRA, Hekabpb butmoreka [JOK
MOJyYEHHE ¥ IPAMEHEHHE https://m.edsoo.ru/00adf004
30 [TpakTHueckas pabora Ne 3 no reme «llonyuenue DNekabpb bubmuorexa IJOK
aMMBaKa, H3y9eHne ero CBOMCTBY https://m.edsoo.ru/00adf180
3 A30THasI KHCIIOTA, e Pu3HYecKHe 1 XUMUYECKHe Dekabpb bubmuorexa IJOK
: coiicrBa. Konrponsnas pabora o teme "AMmuax” https://m.edso0.ru/00adf306
Hcnons3oBanue HUTPATOB M COJIEH aMMOHMSI B Ka4eCTBE ekabpb
32 MHHEpaIbHBIX ynoﬁ,;inﬂﬁ. XUMHYECKOe 3arpsa3HeHHE i ’ Bubmmoresa LIOK
% https://m.edsoo.ru/00adf518
OKpY>Karomel cpejibl CoeIMHEHUsAMH a30Ta _
33 ®ocdop. Oxena dpocdopa (V) u dpocdopuas xuciora, Ainsapb Bubmorexa ITOK
(hu3MUEeCKHEe U XMMHYECKHE CBOMCTBA, OJTyUeHHE | https://m.edsoo.ru/00adf68a




34 Hcnone3oBanue pocdaToB B KauecTBe MUHEPAIBHBIX Alusapb bubmmoTteka [IOK
yaobpenuii. 3arpsasHeHne NpupoaHoii cpebl pochaTamu https://m.edsoo.ru/00adfc20
35 Yrnepoy, pacnpocTpaHeHue B npupoje, Gpuznyeckue u AuBaps bubmorexa LIOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
A
OKCUHJIBI yriepoaa, ux c]msﬂqecxme U XHMHYCCKHE HBapb BH SRHOTGKa L[ OK
36 CBOMCTBA. DKOJIOTHYECKHE IIPOOIIEMBIL, CBI3aHHBIE C ) .
https://m.edsoo.ru/00adfebe
okcuzaoM yriepoaa (IV)
37 VronsHag KHCIOTA U € CoJM e i
| - https://m.edsoo.ru/00ae006¢
5 | gy e ko L™ Butmorera 10K
ZH,, ’ PRt P | https://m.edsoo.ru/00ac027¢
39 [leponavanbHble MOHATHS 00 OPraHHYECKUX BEIIECTBAX ®espans  Bu6moTexa LHIOK
KaK O COETHHEHHSX yriepoaa https://m.edsoo.ru/00ae054e
40 KpeMuuii 1 ero coefHHEHUA Seap Bu6mmorexa [IOK
P & https://m.edsoo.ru/00aec080a
41 | seoncpmecmamemax sanas o e «BexeHimne LT bromorera IOK
p e https://m.edsoo.ru/00ae0bf2
HEMETAIUThI H X COSTHHEHHS
40 KonTtponsnas pabota Ne3 no teme «Baxneiimme ®depanb bu6motexa [JOK
_ HEMETAIIbI U MX COCIHHCHHY https://m.edsoo.ru/00ae0e18
O61mas XapakTepuCTHKa XUMHYECKHX 3JIEMEHTOB — despans
43 MeTa/uioB. MeTauideckas CBA3b ¥ MeTATHIECKast bubaunoreka [IOK
KpHCTaUTHyeckas pemérka. Ou3udeckue cBOHCTBa https://m.edsoo.ru/00ae103e
METaIUIOB s ‘
A4 XuUMUYeCKUe CBOMCTBA METALIOR. DIIEKTPOXUMHYECKH I ®deBpans bubmuoTtexa [JOK
Pl HANIPSDKEHUH METAIUIOB https://m.edsoo.ru/00ael156
g e S e 10K
P P ’ https://m.edsoo.ru/00ael 156
|| omEH #3 peareHTOB CONEPKHT IPUMECH -
46 [lonsTHE O KOPPO3HH METAJLIOB espanb Bubmorexa LIOK
pp https://m.edsoo.ru/00ae1278
Maprt Bubmmorexa [1OK
i Elesoate e 0l https://m.edsoo.ru/00ael4b2
48 Oxcuisl ¥ TUAPOKCHJIB] HATPUS M KaJIusl e e s e
P P https://m.edsoo.ru/00ae14b2
49 [Ieno4Ho3eMeNbHbIE MeTAIUTBI — KATBI[HI 1 MAarHuii apr BuGmagresa TIGK

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




50 Baxkneiimme coequHeHHS K MapT bn6maorexa LIOK
A IR https://m.edsoo.ru/00ae1 5¢8
51 O600menune 1 cuCTEMaTH3aIMs 3HAHUI Mapt
" & Mapr Bubmuorexa IJOK
52
XécTrocTs BoZBI B cIOCOOHI €€ yeTpaHeHHs htfom:/ien exiana o/ D0ae 28K
53 IIpaxkrnueckas pabora Ne 6 o Teme "JKECTKOCTH BOJBI H Mapt bubmmorexa [JOK
MeTosl e€ ycTpaHeHus" https://m.edsoo.ru/00ael ae8
" Mapt bubmiorexa [JOK
o | Ramanh hitps://m.edsoo.ru/00ae 1 c64
Anpens bubmorexa [{OK
55 AmdoTepHbIe CBOHCTBA OKCHA U THAPOKCAA Wetnisili. odsoo.in/004e 1664
Anpenb bubmoreka [[JOK
0 | Moo https://m.edsoo.ru/00ae1d86
Anpenb bubmuorexa [JOK
57 Oxcuasl, ruapoxcuasl |1 co sxenesa (1) u xenesa (111) hitps://m.eds00.ru/00ae35¢6
58 06001menne ¥ cHcTEMaTH3aIHsa 3HAHHI Anpensb
59 ggzne ngmﬁﬁi}@; I}I)s 1;1:;:: ZBaxcﬂefimHe Arpene T
P e https://m.edsoo.ru/00ae3de8
METAJLIBI H MX COCIHHEHHUS)
Beraucnenus o ypaBHEHHSIM XHMHYECKHX PEaKIHi, eCITH Anpenb
OJIMH H3 PEarcHTOB JaH B U30BITKE WJIN COICPKUT bubmmorexa I{IOK
60 =
npuMecH. Berducienns MaccoBOM J0JIH BBIX0/1A IPOIYKTA https://m.edsoo.ru/00ael 750
peakunu
61 O06o00mIeHEe W CHCTEMATH3AIMAS 3HAHMIA Anpens
62 Konrponsnaas pabora Ned no reme «BakHeliinne MeTaibl Anpenb
M MX COEIHHEHMS» _
63 BemecTBa 4 MaTepuaibl B OBCEIHEBHOM JKH3HH YeTIOBEKA hEaR A
P & https:/m.edsoo.rw/00ae3f50
64 XHUMHYECKOe 3arpsa3HeHHe OKPYIKAIOmel cpebl Mas Bromerenn IOK
https://m.edsoo.ru/00ae4270 |
65 Ponps XAMHM B pelIeHHH 3KOJIOrHYECKHX pobiemM i e
hitps://m.edsoo.ru/00ae4270
a 5 Mai bubmuorexa I{OK
66 Pesepsusrit ypok. O6o01menne 1 ciucreMari3anys 3HaHHR https://m.edsoo.ru/00ae0d0a
i 5 Maii butmorexka IJOK
67 Pesepauslit ypox. Ob6o01menne U cucreMaTH3amus 3HAHNHA bt i o it
68 Pesepausblit ypok. O6001IeHne ¥ crcTeMaTH3alAs 3HAHAA Maii bubmorexa [{OK




|

| hitps://m.edsoo.ru/00ad9ch2
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[IPOBEPSIEMBIE TPEBOBAHMS K PE3YJILTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBLHOM ITIPOI'PAMMBI

8 KJIACC )
Koz I
MVl ITpoBepsieMble NpeIMETHbIE PE3YIbTATHI OCBOEHHS 0CHOBHOMN 00pa3oBaTebLHOM
poBcp IpPOrpaMMbi 0CHOBHOTO 06mero o6pa3oBaHus
| pe3yanTarTa

1

| TTo Teme: «IlepBOoHAYATBHBIE XUMHHYECKHE TTOHATHS »

1.1

PAaCKpEIBATH CMBIC/I OCHOBHBEIX XMMHUECKHUX TIOHATHIL: aTOM, MOIIEKYIIa, XHMHUECKHH JIeMeHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOAHAA B HEOAHOPOIHAsN), BAICHTHOCTS,
OTHOCHTETFHAS aTOMHAas M MOIEKYJspHas Macca, KOJIMYECTBO BEILIECTBA, MOJb, MOJIpHAs
Macca, MaccoBas 10N XMMHIECKOro 37IeMEeHTa B COSIMHEHHH, MOJLIPHBIH 00BEM, XUMHYECKas!
peakuus, KnaccubuKanys peaKImil: peaKiM¥ COCAMHCHHMS, PEaKIHMH PasIoKeHUs, PEaKIHH
jaMEINeHHs, DPeaKIHd OoOMeHa, 3K30- M 9IHIOTEPMHYCCKHE pEakKIHH, TeIsIoBoH 3(dexT
peaxIuu, pacTBOp, MacCOBast IO/ BelecTBa (IIPOLEHTHAS KOHIIEHTPALKS) B PaCcTBOPE

HIIIOCTPHPOBATE B3aUMOCBA3E OCHOBHBIX XHMHYCCKHX IIOHATHHA H NMPUMEHATE 5TH IOHATHA

12 IpH OIMCAHHUH BENIECTB M MX IIPEBpALIECHUH |
13 HCTIONMB30BATE XMMHYECKYIO CHMBOJHKY AL cocraBieHust GOpMYN BEIECTB M ypaBHEHHH
i XMMHYECKHX peaKIuii

1.4 PacKphIBATE CMBICT 3aKOHOB COXPaHEHMs] MAcChl BELIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO-

B MOJIEKYJSIPHOTO YYeHMs, 3aK0Ha ABOrasipo

1.5 OIIpe/IeNATh BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OHMHAPHBIX COSIHHECHHAX

16 KIacCcH(UIMPOBATE XMMHUYECKHE peakHu (IO YHMCIy M COCTaBy YYacTBYIOIIHX B PCaKIMH
BELIECTB, 10 TEILIOBOMY 3D (EKTY)

1.7 BBIYHCIIATH OTHOCHTEIBHYIO MOJIEKYJLIPHYIO H MOJIIPHYIO MacChl BEIIECTB

1.8 BBIYMC/IATH MACCOBYIO JOJIO XMMHYECKOTr0 31eMEHTa 110 (hopMyIie CoeMHeH s,

1.9 BBIYHCIISTH MAaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE

110 IPEMEHNTh  €CTECTBEHHOHAYYHbIE METONBI IO3HaHHA — HaAONIOACHHE, H3MEpEeHHe,
MOJIETUPOBAHME, SKCIIEPHMEHT (PeabHBIH H MBICIEHHBIH)

2 ITo Teme: «Baknelimue npeACTaBUTEIN HEOPraHMYECKUX BEIIECTBY
2.1 pacKpHIBATh CMBICI OCHOBHBIX XHMHYECKHX MOHATHI: OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb

2.2 OIIPEIENATS IPUHAIEKHOCTS BEMECTB K ONpe/IeNEHHOMY Kiaccy COeIMHeHHH 110 GopMyiam

2.3 KIaccu(HIMPOBATE HEOPraHUYECKHE BEIECTBA
XapakTepu30BaTh (OMUCHIBATH) OOIIHE XMMHYECKHE CBOMCTBA BEINECTB Pa3sjHYHBIX KIIACCOB,

2.4 NOJATBEPKIasi OIMCaHHe IpPUMepaMd MOIEKYIAPHBIX YPABHEHHI COOTBETCTBYIOMHMX
XHUMHYECKHX peaKiui

25 POTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX Ka4deCTBCHHOIO COCTaBa,
BO3MOKHOCTH [TPOTEKaHNA XUMHYECKHUX NPEBPALICHUHN B PA3IHIHBIX YCIOBHAX
CIIe/IOBaTh IPABUIIAM I0JI30BAHHS XMMHUYECKOH OCY0N 1 1abopaTopHEIM 060pYI0BaHUEM,
a TakkKe mpaBuilaM oOpamieHHs ¢ BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIMAMH 110
BBIIOJTHEHWIO J1a0OPAaTOPHBIX XMMHMYECKHX OMBITOB 1O MOJNYy4EHHI0O H COOHpaHHio

2.6 razoobpasHeIX BemecTB (BoopoJa M KHCIOpOJa), IPUIOTOBIEHHIO DPacTBOPOB €
onpenenéHHOH MaccoBOM JloNiel pacTBOPEHHOTO BEINECTBA, IUIAHUPOBATE H IIPOBOJHUTH
XMMHUYECKAE DKCIEPUMEHTHI [0 PAacrO3HABAHMIO PACTBOPOB INE/IOYEH H KHCJIOT ¢ MOMOIIBIO |
HHJIMKATOPOB (11akmyc, heHonbTaneHH, METHIOPAHIK U JPYTHE)

2.7 [IPOBOIAMTH PACYETHI IT0 YPAaBHEHUIO XUMHYECKOH peakIuu
ITo Teme: «Ilepuoaudeckuii 3axon u [lepuoaudeckas cHcTeMa XUMHYECKHX 3eMenToB [, M.

3 Menneneesa. Crtpoenue aroMOB. XHMHYecKas cBA3b. OKHCIMTEIEHO-BOCCTAHOBUTEILHEIE

peaKITHm»

31 pacKpBIBaTh CMBICIT OCHOBHBIX XHMHUYECKHX IIOHATHH: AP0 aToMa, JJIEKTPOHHBIHA CJION aTtoMma,

4TOMHAasM OPGHT&I[B, pajuyc aroMa, XUMHYECKaNA CBA3b, HOsipHAaA W HENOJsIpHas KOBAICHTHAA |




CB#3b, JJICKTPOOTPHLATEIIEHOCTE, HOHHAS CBA3b, HOH, KATHOH, aHHOH, CTEIIEHL OKHCIICHUA

3.2

i(JTaCCHCpHIalOBaTL XHMHYCCKHE 3JICMEHTEI

33

ONMCHIBATH W XapakTepu3oBath Tabnuunyio dopmy Ilepromudeckoif CHCTEMBI XHMHYECKHX
DIIEMEHTOB: Pa3lIM4aTh MMOHATHS «riIaBHas mojarpynna (Arpynma)» B «rnobouHas moarpymnma
(Brpymma)», «Maneie» 1 «00JIbIIHe» IePHOEI

packpeiBaTh cmblci [lepwonmueckoro 3axkona J[.M. Menzgeneesa: IEMOHCTPUpPOBATH
MMOHUMAaHHWE NEPUOAMYECKOH 3aBUCHUMOCTH CBOHCTB XHMHYECKHX JIEMEHTOB OT HX IIOJIO0KEHHS
B [ lepromuveckoi cucTeMe

3.5

COOTHOCHTE 0003HaUeHUs, KOTOphle HMeroTcs B Tabmune «llepmoxmdeckas cucTeMa
xumudeckux snemeHToB J.M. MenneneeBa» ¢ YHCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS
aTOMOB XHMMYECKHX 3JeMEHTOB (COCTaB M 3apsij sapa, oOInee YHCIO 3JIeKTPOHOB H
pacIpeseNieHue X 10 AEKTPOHHBIM CIIOSIM )

3.6

OIpEAENATh CTENEHb OKHUCIICHUA JJIIEMEHTOB B ﬁmiap}{mx COCOIHHCHHAX

3.7

OTIPENENATh BHI XHMHYECKOM CBA3M (KOBAJICHTHAS ¥ WOHHAA) B HEOPTaHWYECKHX
COEIMHEHHUAX \

9 KJIACC

Kon
| IPOBEPSIEMOTO

IIpoBepsiembIe npeMeTHLIE Pe3y/ILTATHI 0CBOEHHS 0CHOBHOH 00pa3oBaTeIbHOM
MporpaMMbI 0CHOBHOTO 00mero o6pa3oBanus

_pesyabTara
1

ITo Teme: «BemecTBo 1 XUMHYECKas pPeaKIiisy

1)

pacKphIBaTh  CMBICI ~ OCHOBHBIX ~ XMMHYECKHX MOHSTHH: PacTBOp,  3JEKTPOJIMTHI,
HESJIeKTPOJIUTEL, HIeKTPOIUTHYECKas! JUCCOLHMAINS, PeakIlMd HOHHOro oOMeHa, KaTammu3aTop,
XHMHAYECKOE paBHOBeCHE, oOparuMble " HeoOpaTuMbIe peaknumu,
OKHCJIMTEIbHOBOCCTAHOBHTENIbHBIE PEAaKIMH, OKUCIHUTENb, BOCCTAHOBHTENb, OKHCICHHE H
BOCCTAHOBJIEHHE, AIOTPOIHI, aM(DOTepPHOCTh, XUMHYeCKas CBsf3b (KOBajeHTHAs, WOHHAL,
MeTaJTHyecKas), KpUCTAUTHYeCKas peléTKa, CIUIABhl, CKOPOCTh XUMHYECKOH peakiluu

1.2

HIUTIOCTPHPOBATE B3AHWMOCBA3b OCHOBHBIX XHUMHYECKHX MOHATHHA H IpHEMEHSATE 3TH IIOHATHA
ITPpH OITHCAaHHHK BEINECTB U HX npeBpameHHﬁ

1.3

COCTABIISATE YPAaBHEHHS 3JIEKTPOJIUTHYECKOM TUCCOLMANUM KUCIIOT, IEJI0YeH | coJlel, OoHbIe
M COKpaméHHBIE YPaBHEHUsI peaKI[uii HOHHOr0 oOMeHa

1.4

PacKpbIBaTh CYILIHOCTB OKHCJIIMTE/TBHO-BOCCTAHOBHUTEIIEHBIX peaKuHﬁ IocpeacTBoM
COCTABJICHUS JIEKTPOHHOTO Oasianca STHX peaKiui

1.5

IIPOBOJUTEL pacqé'rm 110 YpaBHEHHIO XHUMHUYECKOHN PeaKIHH

ITo Temam: «HemeTtanne! 1 ux COCOHHCHHA» H ((METEUIJ];BI H X COCITHHCHHA »

2.1

XapaKTepH30BaTh (ONHCHIBATE) oOIHe M crenubHYecKHe XUMUYECKUe CBOMCTBA MPOCTHIX H
CNIOKHBIX BELIECTB, MOATBEPKJas OIMCAaHHE TPUMEpaMH MOJIEKYIAPHBIX M HOHHBIX
ypaBHEHH COOTBETCTBYIOIMX XHMUYECKHX PEaKIii

L

COCTaBJIATh YpPaBHCHHS peaKuHﬁ, TMOATBEPIKAAOINHX CYLIECTBOBaAHHE TEHETHYECCKOH CBS3H
MEXKOY BEIIECTBAMH Pa3IHYHBIX KIIaCCOB

IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3@BHCHMOCTH OT HX CTPOEHHs, BO3MOXXHOCTH
NPOTEKaHHs XAMHYECKHX IIPeBpalleHHH B pa3IM4YHbIX YCIOBHAX

2.4

CIIEIOBATh MpaBUiIaM I0JIb30BaHMsS XMMUYECKOH TTOCYI0M 1 1abopaTopHbEIM 000pYIOBaHHEM,
a Takxke INpaBHiam oOpamleHHs C BEINECTBAMH B COOTBETCTBHH ¢ HMHCTPYKIHSMH IIO
BBIIIOJTHEHHIO J1aOOPATOPHBIX XMMHYECKHMX ONBITOB 10 TONYyYEHHIO H COOHpaHHIO
razoo0pa3HbIX BelecTs (aMMHaKa M YIJIEKHCIIOTO rasa)

2.8

HpDBO,I[HTL PCB.KIJ,HPI, NOATBEPIKOArOIIHE KaueCTBEHHEIN COCTaB Pa3IAYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IyTEM XJIOpHA-, Opomuna, womuza, kapbonar, ¢ocdar, cummkar,
cynbdar, THIPOKCHIMOHBI, KaTHOHBl AMMOHHSA, HMOHBI  H3YYEHHBIX  METAJLIOB,
IIPHCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHMUYECKHUX BEIIECTB




3 [To Teme: «XHMHsI B OKpY’Karommas cpesia

3.1 pacKphIBaTh CMBICIT OCHOBHBIX XHMHYECKHX noustuii: ITJIK BemecTsa; KOppO3Hs METAJLIOB
IPAMEHATH OCHOBHBIE OIEPAIMK MBICIUTENBHOR JEATENBHOCTH — aHami3 M CHHTES,
cpaBHeHMe, 0600UIeHHe, CHCTEMATU3AIMIO, BRIBICHHE MPUIAHHO-CICACTBEHHBIX cBA3eH —

3.2 JUIsL M3YYEHHs CBOMCTB BEIECTB M XMMHYECKHX DEAKIMH; €CTECTBEHHOHAYTHBIC METOJIBI

[IO3HAHWS — HAOMIOlCHHE, W3MEPEHHE, MOJETHPOBAHHE, OKCIEPUMEHT (PealbHBIH M
MBICJIeHHBIIH )




IMPOBEPSIEMBIE 3JIEMEHTbI COJAEPKAHUSA

8 KJIACC

Kog

IIpoBepsieMblii 31eMeHT ColepPKaAHHS

HepBOHa‘IaJ'[EHBIG XHMHYCCKHE ITOHATHA

1.1

Ipenmer xumud. Ponb XMMHH B JKH3HM 4YeloBeka. XuMHA B CHCTeME HayK. Tema M BeLIECTBa.
Du3HYeCKHe CBOWCTBA BEMIECTB, ATPEraTHOE COCTOSHHE BELIECTB
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[ToHATHE O METOaX MO3HaHM B XHMHH. YncTeie BemecTBa B cMecH. CriocoOBl pazaeneHus cMecei

1.3

ATOMEI H MOJCKYJIbBL Xumuyeckre 2MeMeHThl. CHMBOJIBI XUMHYECKUX 3SJIEMEHTOB. HPOCTBIG H
CJIIOJKHBIC BELICCTBA. ATOMHO-MDJISK}’IDIPHOG YHCHHC

1.4

Xumudeckas cbopmyna. BajeHTHOCTE aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
gemects, OTHOCHTEnpHAs aToMmHas Macca. OTHOCHTeIbHas MOJIEKYJSIpHas Macca. MaccoBas mons
XHMHYECKOTO 2JIEMECHTA B COEIHHEHHH

1.3

KomuuectBo BemectBa. Moms. Momnsippas Macca. B3auMOCBS3b KOJMYECTBA, Macchl M YHC/Ia
CTPYKTYPHBIX €IHHHUII BelecTBa. PacuéTel mo popMyam XUMUYECKHX COEAMHEHHH

1.6

du3nuecKue ¥ XUMHAYECKHE SBJICHAA. XAMHUYECKas peaklus | e€ MpU3HaKH. 3aKOH COXPaHEHHUs MacChl
BemmecTs. XHUMHUYECKHEe ypapHeHHs. KnaccupuKanys XUMAYECKUX peakiui (CoeIMHeHH s, pa3/IoKeH s,
3aMelneHns, oOMeHa)

|

XuUMHUYeCKHH SKCIEPHMEHT: 3HAKOMCTBO C XHMMHMYeCKOH mocyxoif, ¢ mpasuiamMH paboThl B
naboparopun W npuémamu ofpamenus ¢ 1abopaTtopHbIM 000py/JOBaHHEM, H3YYEHHE U OIHCAHHE
dusrgeckHx CBOMCTB 00pa3sloB HEOPraHMYECKUX BellecTB, HaOmojneHMe (QU3HYECKHX (ILIABICHHE
BOCKA, TasHHE JIbJa, PACTUPAHHE caxapa B CTYNKe, KAIEHHE W KOHIECHCALUA BOIBI) H XHMHYECKHX
(ropeHue cBedHW, INPOKATHBAHHE MEIHOH IIPOBONOKH, B3aMMOJICHCTBHE MENa C KHCIOTOH) SBICHUI,
HaOmIoJleHHe M ONMCaHWe [PU3HAKOB MNPOTEKaHHs XHMHYECKMX peakumil (pasioxkeHHe caxapa,
B3aUMOJIEHCTBHE CEPHOM KHCJIOTHI C XJOpumoMm Oapus, pasnoxenue ruapokcuma meau(Il) npm
HATrpEeBaHMH, B3aUMOJIeliCTBHE Xene3a ¢ pacTBopoM comu Meau(Il), usydenue crocoboB pasaeneHus
cMeceif (¢ MOMOINBIO MarHuTa, (UILTPOBAHWE, BBINAPUBAHHE, AUCTHIULALMS, Xpomarorpapmus),
IPOBEICHHE OYHCTKH MMOBAPECHHON CONM, HAOMIOJCHHE M OIMCAHHE PE3yNbTaTOB IPOBEJICHUS OIIBITA,
MIUTFOCTPHPYIOLIEro 3aKOH COXPAHEHHS MACChl, CO3/IaHUe MOJIeNIed MOJIEKYJI (IapOCTePIKHEBBIX)

2.1

Baxkuelmue mpecTaBuTEIM HEOPraHUIECKUX BEIICCTB

Bozayx — cmech rasoe. Cocras Bosmyxa. Kucrmopon — sneMeHT H mpocTtoe BemmecTBo. Haxoxzenue
KACIOpOia B MpHpOjAe, (U3MYecCKHe M XHMHYeCKHe CBOMcTBa (peakmud ropeHus). OKCHIBL
[NMpumenenne kuciopoga. Crnocobbl IMOMy4eHHS KHCIOpoAa B JIabOpaTOpM¥ M [POMBIILICHHOCTH.
Kpyrosopot kuciiopoza B npupose. O30H — a/uIoTpoIHas MOMGUKAINS KHCIIOPO/Ia

2.2

TennoBoit ekt XUMHIECKOH peakiuu, TePMOXHMHYECKHE YPaBHEHHS, 9K30- H 3HIAOTEPMHYECKUE
peakuuu. TOIIMBO: YroJik W MeTaH. 3arpA3HCHHE BO3/lyXa, YCHJIEHHME I[ApHUKOBOTO OSddekra,
pa3pylIeHHe 030HOBOIO CIIOA

2.3

Boziopo/1 — 37eMEHT | IpocToe BelecTo. Haxoxaerne Booposia B IPHPOJIe, pu3raeckre 1 XUMIIeCKHe
CBOMCTBA, IpEMEHeHHE, crI0co0b! nomydenus. KHcioTsl i comu
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Mostsipablii 066EM ra3oB. PacqéTel 10 XHMHYECKUM YPaBHEHHM
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dusuyeckue cBOMCTBA BOAbL. Boja xak pacTBopuTelsk. PacTBOphl. HachlmeHHBIE M HEHACHITIEHHbIE
pacTBOpBl. PacTBOPHMOCTH BEIIECTB B BOJE. MaccoBas H0ji BEIIECTBA B PacTBOpe. XHMHYECKHE
croiicTea Boxel. OcHoBaHMA. Pojlb pacTBOPOB B MPHPOJE W B XKH3HA deloBeka. KpyroBopor Bo/bl B
npupoe. 3arps3HeHne NIpHpoaHbIX BoJ. OXpaHa u OYMCTKA MPHPOAHBIX BOJ

2.6

Knaccuduxanus Heopranndeckux coenunenuit. Oxcunasl. Kiaccubukarms okcuioB: coneobpasyromue
(0CHOBHBIE, KHCIIOTHEIE, am(poTepHbIe) U Heconeobpasyiomue. HomenkinaTypa okCuaoB. PU3nYeCKHe H
XHAMHYecKHe cBoHcTBa OKer/10B. [lomyyenne okCH0B

2.7

OcuoBanus. Kiaccubukamus OCHOBaHHH: INENOYM W HepacTBOpHMEBIE OcHoBaHus. Homenkmarypa
ocHOBaHHH, OH3HYECKHe H XHMHYECKHE CBOUCTBA OCHOBAaHUHA. [ToiydeHHe OCHOBAaHHH

2.8

Kucnotsl. Knaccuduxanus xucinor. Homenknarypa kucioT. @H3HYeCKHE W XMMHYCCKHE CBOHCTBA
kuciot. Pag axrusroct merainoB H.H. Bekerosa. [Tonyuenne KHCIOT
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| Comu. Homenkiiatypa coseii. @u3udeckue 1 XUMUYECKHe CBOACTBA conei. [Tomydenue comei




2.10

[eHeTHUECKAs CBA3b MEXK/IY KIIacCaMM HEOPraHMYECKHX COeIMHEeHUHA

2.11

XuMudeckHil OKCIIEPUMEHT: KauecTBEHHOE OINpEJICNICHHE COICPXaHMS KHCIOpoJa B BO3MYXE,
nonydeHuWe, coOMpaHWe, pacloO3HABAHME M H3yYeHHE CBOHCTB  KHCIOpOJa, HabmrojeHue
B3aMMOJIEHCTBHS BEINECTB C KHCIOPOAOM M YCJIOBHS BO3HMKHOBCHHsS H IIPEKpalICHUS TOPEHHS
(mokapa), 03HAKOMJIEHHE ¢ 06pasuamMu OKCHIOB M ONMCAHME MX CBOHCTB, NOJy4CHHE, coOMpanue,
paCMO3HABAHME M M3ydeHHe CBOMCTB BOJOpoAa (ropeHue), B3aMMOJICHCTBME BOAOPOJA C OKCHIOM
memu(Il) (BO3MOKHO  HCIIOJB30BaHHE BHEOMATEPUATOB), HaOmoJeHue 00pasloB  BEINECTB
KOMMYECTBOM 1 MOIB, Hccle[oBaHHe OCOOEHHOCTEH PpacTBOPEHMs BEIECTB C  Pa3/IM4HOM
PAcTBOPHMOCTRIO, [PHUIOTOBIEHHE PACTBOPOB C OMpPENENEHHOM MaccoBoi ponel PacTBOPEHHOTO |
BEIEeCTBA, B3aUMOJieHCTBHE BOABI C MeTalllaMH (HaTpHEM H KaiblHeM) (BO3MOXKHO HCIIOJIB30BAHHE
BHJICOMATEPHATIOB), ONpEJEJCHHE pPAcTBOPOB KHCJIOT M INENOYeH C IOMOIIBIO HHAHKATOPOB,
HCCIIeOBaHMe OOPa3lloB HEOPTaHHMYECKMX BEINECTB PA3IMYHBIX KIAccoB, HabMONEHHE H3MEHEHHS
OKpAcK¥ MHIMKATOPOB B PACTBOPAX KHMCJIOT U IIENOYEH, H3yueHHe B3auMO/IeHCTBHS OKCHIa meau(Il) c
pacTBOPOM CEPHOM KHCIOTEL, KHCIOT C METallaMH, pPeaKkIMH HeHTpalu3aluu, M[ONy9eHue
HEpacTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJHOI0 MeTalia APYTMM H3 pacTBOpa COJIH, PEIICHHE
SKCHEPHMEHTANBHBIX 3a/1a9 110 TeMe «BakHeHImue K1acchl HEOPraHAYECKUX COCAMHEHHI

Tepromuueckuii 3axoH 1 [lepropdeckas cucTeMa XumMuaeckux snementos JI.M. Menneneesa.
Crpoenune aToMoB. XUMuYecKas ¢BA3b. OKUCIUTENEHO-BOCCTAHOBUTEILHbIC PEAKIIUH

3.1

IlepREIe MOMBITKY KIACCH(QHMKAINN XMMIYECKIX 31eMEHTOB. [I0HATHE 0 TPYNNax CXOIHBIX 3EMEHTOB
(IMeTOYHBIE W IMENOYHO3EMEIbHBIE METAIbl, TANOTEHBI, HHEPTHBIE Tasbl). JJEMEHTHI, KOTOPBIE
06pa3ytoT amoTepHBIE OKCH/IBI H THIAPOKCHIBI
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[lepuouyeckuii 3akoH. Ilepuozmyeckas CHCTeMa XHMHYECKHX OJJIEMEHTOB . 1’1 Menneneena.
Koportkoneproanas u amaHHOTIIEpHoaHas (Gopmel [leproanyeckoi CHCTEMEI XMMUYECKHX SIIEMEHTOB
JI.A. Menpneneesa. [lepuospt 1 rpynmbl. QU3NYECKHH CMBICH IOPAIKOBOTO HOMEPA, HOMEPOB NEPHOIA
H TPYIIIEL SIEMEHTa

33

Crpoenne atomoB. Coctas aToMHBIX sajep. MsoTomsl. Dnexrporsl. CTPOSHHE 3MEKTPOHHBIX obotouex
atoMoB mepBex 20 XuMmuueckux OonemeHToB Ilepmojmueckoit cucremsr JI.A. Menneneesa.
XapakTepucTHKa XHMHYECKOTO 3IEMEHTa 10 €ro IMNoJokeHuio B [lepHoauyeckod cucTeme AN.
MeHpeneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHMs pajdyca aroMOB XHMHYECKHX JJIEMEHTOB, METAUIMYCCKHX H
HEMETAJUTMYeCKUX CBOMCTB 10 Tpymmam u repdojaM. 3HadeHue Ilepuoamdveckoro 3akoHa H
Ileprodeckoil cHCTeMbl XHMHUYECKHIX JJIEMEHTOR [UIs Pa3BUTHA Hayku u npaktuky. JI.V. Mennenees
— y4€HBIN H IpaKIaHHH
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Xumugeckas cBa3b. KopajgeHTHas (MOJNSpHAS M HENOJSIPHAs) CBA3b. OJIEKTPOOTPHUIIATENBHOCTD
XUMHYECKHX 3J1eMeHTOB. MloHHas CBs3b

3.6

Crenenb oxucnenus. OKHCITHTEIBEHOBOCCTAHOBUTEILHBIE PEaKIHH. HpO]J,CCCbI OKHCICHHA H
BoccTaHOBJIeHHA, OKUCIHTEIN H BOCCTAHOBUTEIH

3.7

XuMHUdecKHii SKCIIEPEUMEHT: H3ydeHne 00pasIoB BeIecTB METa/yIoB M HEMETA/UIOB, B3aHMOJCHCTBHE
THAPOKCHIA LMHKA C DPAacTBOPaMH KHCJIOT M Iieoueif, MpOBEJEHHE OMNBITOB, HIUIIOCTPHPYIOIIMX
IPEMEpHI OKHCIHTEIBHO-BOCCTAHOBHTENBHBIX PEaKIyil (TOpeH e, PeaKIliH Pa3T0KEH s, COSAUHEHNS) |

9 KJIACC

Koa

IIpoBepsaemplii 3JIEMEHT COAEPKAHUS

BenrecTBo 1 xuMuueckas peakius. Ilosropenue

1.1

[lepuonmyeckuit 3axoH. Ilepuojmdeckas cucTema Xumuueckux osmementos JLU. Menneneesa.
Crpoenue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB XMMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX
[IEPHOJIOB, Kaius, KAdblUs H HX COEJAMHEHHH B COOTBETCTBHH C IIOJIOXKEHHEM OIIEMEHTOB B
[leprondecKoli CHCTEME H CTPOCHHEM HX aTOMOB

1.2

Crpoenue BEIECTBA: B/l XUMHYECKOW CBSI3M. THIBI KPHCTAUIMYECKUX DPEINETOK, 3aBHCHUMOCTS |
CBOMCTB BEINECTBA OT THIIA KPUCTALIMYECKON PEINETKH M BHJAA XUMHUeCKOH cBasH. Knaccuduxaums
H HOMEHKIATypa HEOPraHMYECKHX BElIeCTB (MeXIyHapoiHas H TpHBHalbHas). XHUMHYECKAE
CBOMCTBA BEINECTB, OTHOCSAIMMXCA K DasJHuHBIM  KjaccaM HEOpPraHW4YeCKMX COeJIMHCHHMH,




reHeTHYecKas CBA3E HEOPraHu4eCKHUX BEICCTB

1.3

Knaccudurauns XAMHYECKHX pPEaKIWii IO pasIHYHbIM [pH3HAKaM (mo wHMCIy H COCTaBy
YYACTBYIONHX B PEAKIMH BEIIECTB, TO TEILIOBOMY 3((eKTy, M0 M3MEHEHHIO CTeNeHed OKUCICHUS
XHMHYECKHAX 3JIEMEHTOB, 0 0OpPaTHMOCTH, [0 YYaCTHIO Karalu3aTopa). JK30- H SHAOTEpMUYIECKHe
peaKiuy, TEPMOXUMUYECKHE ypaBHeHus. [TIoHATHE 0 CKOPOCTH XUMWYECKOH peaKIun
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[Tonstie 06 OOpaTHMBIX M HEOOpATHMMBIX XHMHYECKHX peakuusiX. [IoHATHE O rOMOTEHHBIX H
reTepOreHHBIX peakiusax. [IOHSTHEe O XMMHYECKOM paBHOBecHH. DaKTOPhI, BIMSAIOMKE HA CKOPOCTH
XMMHYECKOH PEaKITiy | IMOJIOKCHUE XUMUYIECKOTO PaBHOBECUS

1.5

OKHCITUTENFHO-BOCCTAHOBUTEIILHbIE peaKuuu, 9JIEKTPOHHBIH Gananc OKHCITUTEIIBHO-
BOCCTAHOBHTENbHOH peakuud, COCTABIeHHE YPaBHEHHM  OKHCIHTEIFHO-BOCCTAHOBHTELHBIX
peaKIMii ¢ HCIIONB30BAHMEM METO/IA SJIEKTPOHHOTO Oananca |

1.6

Teopust NEKTPOIATHYCCKON IHCCONMALIMI. DIEKTPONHTEl H HEINEKTPOIUTEL KaTtroHbl, aHHOHEL
MexaHH3M [JUCCONMAIMA BEIIECTB C pA3IMYHBIMA BHIAMH XHMHYecKoH cBssu. CreneHs
muccormanyy. CHITBHBIE W C1a0ble 31eKTpOIUTEL Peakmun HOHHOrO oOMeHa. YCIOBHS NPOTEKaHUA
peaxiuit HOHHOro 0OMeHa, IIOJTHBIE U COKPAIEHHEIE HOHHEIC YPABHEHHS PEaKiHi. CaoiicTBa KUCIIOT,
OCHOBAHHil U coJell B CBETE IPECTABICHUH 00 3MEKTpPOIATHIeCKOH nucconuanuy. KauecTBeHHbIE
peaxiiy Ha HOHbL TJOHSTHE 0 IMIpOIH3e COIeH =

1.7

XyuMuueckdil  SKCIICPHMEHT:  O3HAKOMJICHHE C  MOJEIAMH  KPHCTAUTHYECKHX  PCIIETOK
HEOPraHHYeCKHX BEIIeCTB — META/UIOB M HeMeTawioB (rpadura W anMasa), CIOKHEIX BEIIECTB
(XIOpHA HATPWA); WCCIENOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMH OT BO3JCHCTBHASA
pa3THYHBIX  (AaKTOPOB; HCCIEIOBAHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB  BEIIECTB, TIpoIecca
JUICCONMAIME  KHCIIOT, Imenouedi ¥ conmelft (BO3MOJKHO HCIIONB30BAHME —BHAEOMATECPHANIOB);
[POBEJCHHE OIBITOB, MUTIOCTPHPYIOMEX IpPH3HAKK [POTEKAHHS pEaKIud WOHHOTO obMmeHa
(oGpasoBaHde ocajka, BEIENEHAE ra3a, 00pa3oBaHKe BOAbI); OMBITOB, HILTIOCTPHPYIOMMX IPHMEpE
OKHCITHTEIHHO-BOCCTAHOBUTEBHBIX ~PEaKIuil (TOpeHre, pEaKIud PasjoKEHHS, COENAMHCHHS);
pacro3HaBaHHe HEOPraHWYECKHX BEIIECTB C MOMOMIBIO KAYECTBEHHBIX PCAKIM HA MOHBL PCIICHHE
SKCIIEPUMEHTAIBHBIX 3a/a4

HemeTaibl ¥ UX COEIHHEHUSA

2.1

O6mas xapakTepucThka ragoreHoB. OCOOGEHHOCTH CTPOCHHA aTOMOB, XapaKTCpPHBIC CTCICHH
okucrnenus. CTpoeHHe M (hH3MUECKHE CBOHCTBA MPOCTHIX BEIIECTB — TalOreHOB. XHMHYECKHE
cBoifcTBA HAa NpHMepe Xiopa (B3aMMOACHCTBHE C METAUIaMH, HEMETAILIAMH, [eJIOUaMHu).
Xnoposogopon. CossHas KHCIOTA, XAMHYECKHE CBOMCTBA, MOIYYCHHE, NPHMCHCHHMC. HeiictBHE
XJI0pa | XJIOPOBOJOPOa HA OPraHu3M 4esIoBeKa. BaxkHEHIHNE XTOPHIB! M HX HAXOX/ICHHC B IPUPO/IC
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| crtoco0BI €ro mpeIoTBpaICH

O6mas xapaktepuctuka 3i1eMeHToB VIA-rpynmel. OcoGeHHOCTH CTPOCHHA aTOMOB, XapakTepHBIC
crenenn okucnenus. CrpoeHne U (HU3HYECKHE CBOMCTBA MPOCTBIX BEHIECTB — KHCIOPOZAA M CEpEL
AJUIOTpOIIHEIE MOTM(UKALKA KACIOPOAa M Cepbl. XMMWYECKHE CBOHCTBA CEpBL Cepososiopo,
cTpoeHMe, (usHuecKiHe W XuMHYeckue cBodcTBa. OKCHIBI CepBl KakK MNPEeJCTABHTENH KHCIOTHBIX
oxcuoB. CepHas KucjoTa, QU3HYECKHe U XUMHICCKHE cBoifcTBa (00ImMe KaK MpeacTaBUTEA Kaacca
KHCIIOT M chenuduyueckie). XUMUISCKHE PEaKiHy, JICKAIIHE B OCHOBE NMPOMBIIUICHHOTO criocoba
nonyueHus cepHo#l kucnotsl. [Ipumenenue. Comu CEpHOH KMCIIOTHI, Ka4eCTBEHHAs PEaKiHsd Ha
cynbdar-uon. HaxoxueHue cephl W €€ COCIWHCHHH B IIPUPOJE. XAMHYIECKOE 3arpA3HeHHE
OKpy’Karomell cpefibl COeTUHEHHAMHA Cephl (KHCIIOTHEIE JIOXK/H, 3arpsA3HCHAC BO3IyXa H BOJOEMOB),
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O6mas xapakTepucTuka 371eMeHToB VA-rpynnel. OCOOGEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHLIC
CTEIIeHH OKHCJeHHS. A30T, paclHpoCTpaHeHHe B NIPHPOAe, (H3MUecKkHe W XHMHYECKHE CBOHCTBA.
Kpyroeopotr a3oTa B mpHpofe. AMMHAK, ero (H3HYeCKHe H XHMHYECKHE CBOMCTBa, IONMYUYEHHE U
npumenenye. Cold aMMOHHS, HX (YH3MYECKHE W XUMHIECKHE CBOHCTBA, IIPHMCHCHHE. KavecTBeHHas
peaKIisA Ha HOHEI aMMOHHS. A30THAs KHCJIOTa, €€ ToydeHHe, QUIHIECKHE U XUMUICCKHE CBOMCTBA
(obme Kak mpejcTaBHTENs Kiacca KHCIOT H cemuduueckue). Menons30BaHue HATPATOB U CONEH
AMMOHHSI B KaueCcTBe MHMHEPAIBHBIX yHoOpenui. XHMHYECKOE 3arpA3HCHHC OKpYIKaroIle Cpe/bl
COeIMHEHUIMH a30Ta (KUCIIOTHBIE JIOX/IH, 3arpsi3HEHUE BO3/1yXd, ITOYBLI H BOIOEMOB)

2.4

®ocdop, amrorponssie Momudukanuu dochopa, GUIMIECKHE H XHMHICCKHC coiicTBa. Oxcun
dochopa(V) wu dochopras KHCIIOTA, (bu3pyeckde M XHMHYECKHME CBOMCTBA, IOTy4CHHE.




HUcnons3oBanue GochaToB B KadeCTBE MHHEPAIbHBIX YA0OpeHHH

2.5

O6masa xapakrepucTuka 3meMeHToB [VA-rpynnel. OCOOEHHOCTH CTPOEHHMS arOMOB, XapaKTepHbIE
CTENEHH OKMCJIeHHS. YTIepo[, AaUIOTPONHBIE MOAM(UKAINH, pacmpocTpaHeHHe B MPHPOIE,
dbusnyecKkue M XMMHHeckue cBoicTBa. Axacopbums. Kpyrosopor yrnepoma B mpupoje. Okcuub
yriepoa, ux (pu3HUecKHe U XMMHYECKUE CBOHMCTBA, NEHCTBHE HA JKHBBIE OPraHU3MBL, MOIYUEHHE H
NpUMEHEeHHEe. OKOJIOTHYECKHE TIIpo0JIeMBl, CBsi3aHHBIE C OKcuaoM yriepoaa(lV); rumoresa
rmo6ansHOro MOTEIUIEHUs KIUMaTa; MapHUKOBBIH 5S¢ ¢exT. YroiabHas KHCIOTa M €€ CONH, HX
(du3HYecCKHe W XHMHYECKHE CBOMCTBa, IOJNydeHHME M TIpuMeHeHHWe. KadecTBeHHas peakIus Ha
kapOoHar-HoHbL Vcnonp3oBaHue KapOOHATOB B ObITY, MEQUIMHE, MPOMBIIICHHOCTH H CEIBCKOM
XO035HCTBE

2.6

STHIIEH, AUETHJIeH, 3TaHOlN, IVIMIEpHH, YKCYCHas KHCIoTa). VX cocTaB M XMMHYECKOEe CTPOESHHE.
[TonsiTue 0 OMONOrMYECKH BaXKHBIX BEIECTBAX: XUpax, Oenkax, yraeBoJax — M HX POJM B KU3HU
4eyioBeka. MaTepHaibHOE €IMHCTBO OPraHHYECKUX M HEOPTaHMYECKHX COETHHEHHUH
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2.8

| HCITOJIE30BaHMs CTPOHUTEIIbHBIX MATCPHAJIOB B IOBCEIHEBHOH KH3HH

KpeMHHs B mpupoje. OOmme npexactaBieHHs o0 okcupe kpeMmHHA(IV) ¥ KpeMHHEBOH KHCIOTE.
CHIIMKATBI, UX HCIIONb30BaHUEe B OBITY, MEIMI[MHE, IPOMBIIIEHHOCTH. BakHelle cTpouTe bHbIe
MaTepHalbl: KepamMHKa, CTeKI0, IeMeHT, OeroH, xene3oberon. Ilpobrmemsr OesomacHOro

XuMuAdecKAR OSKCIEPUMEHT: H3ydeHHe 00pasloB HEOPraHWYECKHX BELICCTB, CBOMCTB COJLIHOH
KHCJIOTBI; MpOBE/IEHHE KayeCTBEHHBIX peaklIMi Ha XJIOPHA-HOHBI M HaOMIONECHHE NPU3HAKOB HX
[POTEKAHHS; OIBITHl, OTpaKamolue (QH3UYECKHe H XMMHUYECKHE CBOMCTBA TaJOT€HOB H HX
COoeMHEeHMH (BO3MOJKHO MCIIONIBE30BaHME BHAEOMATEPHAIOB); O3HAKOMIIEHHE ¢ 00pa3naMu XJIOPHIOB
(rajoreHuI0B); O3HaKOMIIeHHE ¢ oOpasnaMu cepbl H €€ COeIMHEHHAMH (BO3MOIKHO HCIIOJIB30BAHUE
BHIEOMaTepHanoB);  HalOmoneHwe  mpomecca — oOyriIMBaHMS — caxapa  HOJ  JelicTBuUeM
KOHIICHTPHPOBAHHON CEPHOM KHUCIIOTHI, H3yUeHHE XHMHUYECKHX CBOMCTB pa3baBneHHOH cepHOMH
KHCIIOTBI, MPOBEICHHE KAYECTBEHHOM peakumy Ha cynbpar-uoH H HaOMIONeHHEe Ipu3HaKa ef
NPOTEKAHHS; O3HAKOMJIEHHE ¢ (HU3MYECKMMH CBOHCTBaMH a30Ta, (ochopa B HX COCOHHECHHH
(BO3MOJKHO HCIIONBE30BaHME BHICOMATEpHAOB), oOpasnaMé a30THRIX H (QocopHBIX yHA0OpeHuii;
MoJTy9eHue, coOupanue, paclio3HaBaHUE M H3y4EHHE CBOMCTB aMMHaKa; IPOBEACHHE Ka4eCTBEHHBIX
peakiuii Ha HOH aMMOHHS B (ocdaT-HOH M M3yHCHHE IIPU3HAKOB HX IIPOTEKaHM, B3auMOJeHCTBHE
KOHLIEHTPUPOBAaHHOH a30THOM KHCJIOTHI C MEAbIO (BO3MOMKHO HCIIONIB30BAHUE BHJIEOMATEPUATIOB);
H3y4YCHHE MOJeNIeH KPHUCTANIMYeCKHX pPeINETOK aiMasa, rpadura, (yiiepeHa; O3HAKOMIEHHE C
mporeccoM afcopOInu|  pacTBOPEHHBIX BEIIECTB AaKTHBHPOBAHHBIM YIIEM M ycTpoHCTBOM
[IpOTHBOra3a; I0JyueHHe, cobHpaHue, paclo3HABAHME M M3YUEHHME CBOMCTB YIJIEKMCJIOIO Ia3a;
NIPOBEJICHHE KAYeCTBEHHBIX peaknuii Ha KapOOHAT- M CHIHMKAT-HOHBI M H3y4YEHHE IIPU3HAKOB HX
[pOTEKaHMWs; O3HAKOMJIEHHE C [POJAYKIHMEH CHIMKaTHOW  IMpOMBIIUIEHHOCTH,  pELICHHE
HKCIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «BaueHinue HEMETa/LTB H UX COETMHEHMS»

HCPBOH&‘I&!’[BHHC NOHATHUS 00 OpPraHuYeCKHX BEHICCTBaX KaK O COCOIMHCHHX YITIEPOJa (MeTal—!, 9TaH,

KPE:MHHﬁ, €ro (1)?131’1‘{601046 H XHMH4YECKHE CBOHCTBA, NOJYHYCHHE H IIPHMCHCHHC. CoeuHeHns

MeTauibl ¥ UX COEIHHEHUS

3.1

Ofmast xapakTepHCTHKAa XHMHMYECKHX 3JEMEHTOB — METAIOB HAa OCHOBAaHMHM HX MOJOXKEHHS B
[Tepuomuyeckoit cucreme xumudeckux anmemeHToB JI.M. Menneneesa u ctpoenus aromoB. CTtpoeHue
MeTayyioB. ~ Merammuyeckas ~ CBS3b M MeETaIMYecKas — KpHUCTaluIM4ecKas  pemméTka.
ONeKTPOXUMHYECKUH sl HANPSHKEHHI METAIIIOB

3.2

Ousnyeckue U XUMHIECKHE CBOicTBA MeTauioB. O6mmue cnocobs! monyuenus metauioB. [lonsTure o
KOPPO3HHM METAJUIOB, OCHOBHBIC CIMOCOOLI 3amuTel MX OT Koppo3un. Crmasel (cTasib, YyTYH,
FOPATIOMUHHHN, OpOH3a) U MX IPHMEHEHHE B OBITY H IPOMBIILICHHOCTH
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[[lenounsle Metamnbl: monokeHwe B Ilepwommueckoit cuctemMe XuMmMHueckux siementor J[.H.
MenpeneeBa; cTpoeHHE UX aTOMOB; HaXOXKIECHHE B mpupozae. Ouzndeckne U XHMHUYECKHE CBOHCTBA
(Ha mpuMepe HaTpusd ¥ Kamus). OKCHIBI M THAPOKCHILI HATPHS W Kaiud. [IpuMeHEeHHE IIeI0YHBIX
METAIVIOB U X COEIMHEHHH
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IIlenouyHo3eMenbHBIE META/UIBl MarHWd W Kalbluii: mojokeHue B [lepHogudyeckod cucTeme
xumuyeckux sneMmeHToB JI.M. MeHnneneeBa; cTpoeHHE HUX AaTOMOB; HAXOXIEHHE B IIPHPOJE.
Qu3nyecKue ¥ XMMHYECKHE CBOMCTBA Maraus U Kaiblius. Baxueiliue coeluHeHHs Kaablus (OKCU,




THAPOKCHI, coJIH). JK&CTKOCTh BOMIBI 1 CIIOCOObI €€ yCTpaHeHHAS

3.5

AJOMHEHI: TIONOXKeHHe B IlepHojmueckol cucteme Xummdeckux anementos [L.M. Menneneesa;
CTPOGHHE aToMa; HaxoxjeHWe B mpupone. Du3pdeckHe H XWUMHUECKHE CBOHCTBA ATFOMHHH.
AmdoTepHBIe CBOICTBA OKCH/IA ¥ IHIPOKCH/IA aIIFOMHHHSA

3.6

Weneso: monokende B IlepHofmdeckoll cucTeMe XuMuuecknx diementoB JLU. Menneneesa;
CTpOEHHe aToMa; HAXOXZEHHe B npupone. Pusndeckue W XMMHICCKHE CBOHCTBA JKeJe3a. Oxcupsl,
ruapoKcH/s B conn xenesa(ll) 1 xenesa(Ill), ux cocTas, CBOHCTBA U MOIYYICHHE

3.7

XAMIHecKnii SKCIEPHMEHT: O3HAKOMIEHHe ¢ 00paslaMH METALIOB M CILIABOB, MX (PU3MYCCKHUMH
CBOMCTBAMH; W3yUeHHE pE3yIbTaTOB  KOPPO3MH  METAioB  (BO3MOXHO — HCIOJIb30BaHHE
BHIEOMATEPHAIOB), 0COGEHHOCTEH B3aMMOJIEHCTBHS OKCH/IA KANbIHS M HATPHS C BOJOH (BO3MOXKHO
HCIIOJB30BAHNAE BHICOMATEPHANIOB); HCCIIEJOBAHHE CBOMCTB JKECTKOH BOJBI, NpoOIEcca TOPEHHA
Jejeza B KHCIOpoAe (BO3MOXHO MCIIONB30BAHHE BHAEOMATEPHAIOB); IPH3HAKOB IIPOTCKAHHA
KaYeCTBEHHbIX PeaKIui Ha MOHBI (MarHWs, Kalblus, amoMuHES, nuHKa, KxKenesa(ll) u xenesa(lll),
memu(I]); HabmojaeHne W ONMCAHHE MPOLECCOB OKpAIIMBaHWS IUIAMCHH HOHAMH HATPHS, Kamui H
Kagpius (BO3MOXKHO WCIIONB30BaHWE BHACOMATEPHANIOB); MCCIENOBaHME aM(OTEPHBIX CBOHCTB
THAPOKCHAA AMIOMHHHS M THIPOKCHJA IMHKA; pelleHHe SKCIEPHMEHTANBHBIX 3ajad 10 TeMe
«Baxaeline MeTa/UTbl H HX COEMHEHHA)

XHUMHA H OKpyKaroLas cpefa

4.1

HoBble MaTepHambl W TEXHONOIHH. BelecTBa W MAaTEpHaIbl B [OBCEJHCBHOM JKH3HM Ye€IOBEKA.
XHMHS 1 310pOBbe. Be30macHoe HCOMB30BAHME BEIIECTB H XMMHUECKUX peakuuii B ObiTy. Ileppas
TIOMOIIIb IIPH XUMHYECKHX 0KOraX i 0TPaBICHUAX

4.2

OCHOBBI PKOJIOTMYeCKOil TpaMOTHOCTH. XuMHUdecKkoe 3arpssHenne okpyxaiomeit cpenst ITJIK. Pomb
XUMAH B DPEIICHHHM OSKOJNOrMYecKux mpobGiem. [IpHpOIHEIE HCTOYHHKH YTJIEBOAOPONOB (Yros,
IPUPOIHEIH Ta3, Hed)Th), POAYKTHI HX TIepepaboTKH, X POJIb B OBITY ¥ MPOMBIILICHHOCTH
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XUMHYECKHH OKCIIEPHMEHT: H3ydeHHe o00pasloB MaTepuajoB (CTeKNO, CIJIABBI METaLIoB,
OJIMMEPHBIE MaTePHAIIbI)




TMPOBEPSIEMBIE HA OI'3 11O XUMHWH TPEBOBAHHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIbBHON ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHHUA

Koa

NPOBEPHEMOro

TpeboBaHus

| ®roC

IpoBepsieMmbie TpeGoOBAHHS K MPeIMETHBIM pe3yabTaTaM 0230BOr0 ypOBHS 0CBOCHHS
OCHOBHO# 06pa30BaTeILHO MPOrpaAMMBI 0CHOBHOT0 00mero o6pazoBaHus HA OCHOBE

1

ITpencraBneHue:

1.1

0 TO03HABAEMOCTH MBIICHHH IpupoOabl, IIOHHMAaHHE OOBEKTHBHONH 3HAYAMOCTH OCHOB

KYJIBTYPEL H npaimmecxoﬁ JCATCIIbHOCTH YE€JI0BEKa B YCIIOBHAX COBPEMEHHOTO 06]I[CCTBa;
NOHHUMAaHHE MECTa XMMHH CPea APYIHX €CTECTBEHHBIX HayK

XAMHYECKOH HAYKH Kak obmactu COBPEMCHHOI'0 €CTECTBO3HaHHsi, KOMIIOHEHTA obmen |

1.2

0 HAy4yHBIX METOJAAaxX IIO3HAHHS, B TOM YHCIIE 3KCIEPHUMEHTAIIBHBIX H TEOPETHUYECKHX METOoHax

00BICHEHHS CTpOCHHA aTOMOB 1 MOJICKYJI

HCCICOOBAaHHKA BCIICCTE M H3YUCHHUA XUMHYCCKHX pealcnaﬁ; YMCHHE HCIIOIB30BATh MOJACIH IJIA |

1.3

NEATENLHOCTA W CHENaTh OCO3HAHHBIA BBIOOP XHMHH Kak NpodHIBHOrO HpeaMeTa IpH
nepexo/ie Ha YpoBeHb cpeHero obmmero obpazoBanus

0 cepax mnpodeccHOHAIEHON [EATENLHOCTH, CBA3@HHBIX C XHUMHEH M COBPEMEHHBIMH |
TEXHOJIOTHSIMHM, OCHOBAHHBIMH Ha JOCTHIKEHHAX XHMMHYECKOH HayKH, YTO IO3BOJMT
o0yuaromuMcesl paccMaTpHBaTh XUMHIO Kak cdepy cBoelt Oynymedt mnpodeccHoHanbHOH |

Brnagenue cucteMoi XUMUYECKUX 3HAHUN U YMEHHUE MPUMEHSTE CHCTEMY XUMHAYECKUX 3HAHUM,
KOTOpast BKJIFOYAET: o
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BaKHEHIIIHE XMMHYECKHE TIOHSTHS: XUMHUECKHH JIEMEHT, aTOM, MOJIEKyJ1a, BEIECTBO, IIPOCTOE
H CIOKHOE BEIIeCTBO, OJHOPOJHAS M HEOJHOpPOJHAA CMECh, OTHOCHTEIBHBIE aTOMHAsi H
MOJIEKYJISPHAs Macchl, KOJIMYECTBO BEINECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHEIN 00BEM, OKCH,
KHCJIOTa, OCHOBAHME, COJIb (CpeiHsisl), XMMUYECKas pPeaKilusi, peakiiH COETHHEHHS, PEaKIluH
pasioKeHns, peakildd 3aMeIleHHs, peakmuu oOMeHa, TermoBoil addexT peakuuu, 5K30- H
SHJOTEPMHUYECKHE PEaKIl|H, PacTBOp, MAccOBas JAO0JA XHMHYECKOIO 3JIEMEHTa B COCJIMHEHMH,
MaccoBas 0N ¥ MPOIEHTHAS KOHIEHTPAIMS BeIecTBa B pacTBOPE, AP0 aToMa, SJIEKTPOHHBIH
cloi aroma, aToMHas opOHTalb, pagHyc aToMa, BAICHTHOCTb, CTENEHb OKHCIICHUSA, XHMHYECKas
CBS3b, 3JIEKTPOOTPHUIATETBHOCTD, IIOJIPHAsS M HENOSpPHAs KOBAIEHTHAs CBs3b, MOHHAsS CBS3b,
MeTaJUTHYecKass CBs3b, KpHCTA/UTMYecKas pemérka (aroMHas, HMOHHAS, MeETaUIHYecKas,
MOJICKYJIApHAsi), HMOH, KATHOH, AHHOH, OJICKTPOJHT M HEJJIEKTPOJAT, 3JICKTPOIHTHYECKAS
JIACCOITMAIIMS, peakiMd HOHHONO OOMEHa, OKHCIMTEJIbHO-BOCCTAHOBUTEIBHBIC PEaKIHUH,
OKHMCJTMTENTb M BOCCTAHOBMTE/Ib, OKHUCJIEHHE W BOCCTAHOBIEHHE, 3JIEKTPOJIM3, XHMHYECKOEe
paBHOBecue, oOpaTumble ¥ HeoOpartuMmble pPeaklldd, CKOPOCTh XHMMHYECKOH peakiluy,
kxaraymsarop, [IJIK, koppo3us METa/UI0B, CIIIaBsl

2l

OCHOBOIIOJIATAKOIIHE 3aKOHBbI XHUMHHU. 3aKOH COXPAaHCHWUA MAacChl, nepnonnqecxnﬁ 3aKOH I[H
MEHHG}ICGBB., 3dKO0H IMOCTOAHCTBA COCTaBA, 3aKOH ABGI‘&I[]JO
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TEOPHH XHMUH: ATOMHO-MOJIEKY/ISIpHAs TEOPHs], TEOPHs JMEKTPOIHTHIECKON JUCCONUAIMH

Bnajnenne ocCHOBaMH XHMHYECKOH IPaMOTHOCTH, BK/IFOYAIOIIEH !

3.1

YMEHHE INPABHIBHO HCIONB30BaTh HM3YHEHHBIE BEHIECTBA M MaTepHanbl (B TOM dHCIIE
MHHEpalbHbIE yOOOpEHHS, METAIhl H CIUIABBI, TPOJAYKTEI IepepaboTKH MPUPOIHBIX

IIPOU3BOJACTBE H ITOHHMaHHC 3HA4YCHHS JKHPOB, 6enkos, YIJIE€BOJO0B OJIA OpraHM3Ma 4CjI0BCKa,
YMEHHE MPOTHO3HPOBATE BIUAHHE BELIECTB U XHMHUYECCKHX IIPOLECCOB HA OPraHWU3M YEJIOBEKA H

OKPY’KaIOIIYIO IPHPOIHYIO Cpesy

YMEHHUE MHTErPUPOBATH XMMHUYECKHME 3HAHUSA CO 3HAHUAMHM JAPYTUX Y4EOHBIX IPEIMETOB

HCTOYHUKOB YIJIEBOJOPOAOB (YIJIs, HIPHPOAHOIO ra3a, HepTu) B OBITY, CETLCKOM XO35MCTBE, HA |

HAIHYHe ONbITa paboThl C pasIMYHBIMH HCTOYHMKAMM MHGPOpMAIHH MO XHMHH (HaydHas H
HAy4HO-IONYJIIpHAs JIATEPATypa, CIOBAPH, CIPAaBOYHHKH, HHTEPHET-PECYPCHI)
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YMCHHE 00BEKTHBHO OLICHUBATb Eﬂi(i)OpMﬁl[HIO 0O BEIIECTBax, HX IMIpPCBpalllCHHUAX H
IIpaKTHYECKOM TIPHMEHEHHH H YMEHHE HCIIO0JB30BaTh e€ g peleHus yTIEGHO-
TIO3HABATEIBHBIX 3a1a4

4

| Bnajiene OCHOBaMM MOHATHHHOIO amnmapara W CHMBOJMYECKOIO sA3bIKA XWUMHMH IS




cocTasiieHus (HOPMyJI HEOPraHUIECKUX BEIECTB, YPaBHEHHI XHMHUICCKUX PEaKIHi; OCHOBAMA
xumuyeckoil HomeHknarypsl (IUPAC u TpUBHATBEHOH)

VMeHHe OGBACHATH CBA3b MOJIOKEHHs IeMeHTa B [lepHoJMYecKoi CHCTeMe C YHMCIIOBBIMH
XapaKTepHCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB H 3apaAi AApa, obmee

> YHCNO SIEKTPOHOB), pACIpeleNieHHeM 3JIEKTPOHOB II0 JHEPreTHYECKHM YPOBHSM aTOMOB
MePBLIX TPEX MEPHOIOB, KA i KaJIbIIHA
[Ipencrapienue O MEPUOIMHYECKON 3aBMCHMOCTH CBOHCTB XMMHYECKAX 3IICMCHTOB (pammnyc
6 aToMa, JJIEeKTPOOTPHIATENBHOCTE), IPOCTEIX M CJIOXKHBIX BEINECTB OT IIOJIOXKEHHS 3JIEMEHTOB B
[lepuomudeckoif cucTeMe (B ManbX MEPHOAAX M IVABHBIX MOATPYHIAX) M OIEKTPOHHOIO
CTPOEHHSI aTOMa
7 YMeHue KIacCH(PUIMPOBATh:
7d XUMHYECKHC IEMCHTDI -
7.2 HEOPraHU4YeCKHe BEIEeCcTBa
7.3 XHMHYECKHUE PeaKklny
8 Y MeHHe onpe/esTh:
- 8.1  BAJICHTHOCTB H CTETICHb OKHMCIICHHS XUMHYCCKHX ICMEHTOB, 3aps/ HOHA
8.2 BHJL XMMHYECKOH CBI3H M THII KPHCTAIHYECKON CTPYKTYPBI B COSIMHEHHUSIX
8.3 XapakTep Cpe/isl B BOAHBIX PACTBOPAX BENIECTB (KMCIIOT, OCHOBAHH)
8.4 OKHCITMTENb ¥ BOCCTAHOBUTEIIb
9 VMeHHE XapaKTepu30BaTh QU3HYECKHE ¥ XMMHUYECKHE CBOMCTBA:
91 IIPOCTHIX BEMECTB (KUCIOPOX, 030H, BOXOPOJ, rpadur, anmas, KpeMHHH, a30T, pocdop, cepa,
| XJI0p, HATPHi, KaJIkH, MarHuii, KaJblui, aTOMUHHH, XKele30)
'; CJIOKHBIX BEIIeCTB, B TOM YHCIE€ WX BOJHBIX DPacTBOpPOB (BOJa, aMMHaK, XJIOPOBOJIOPOX,
CEpOBOIOPOI, OKCHJBI M THAPOKCHABI MeramtoB I-IIA rpymm, amomunms, memu (II), mmHKa,
9.2 xenesa (II u IIT), oxcrmer yrnepona (11 u V), xpemuus (IV), azora u dpocdopa (Il & V), cepsr
(IV u VI), cepuucras, cepHas, a3oTHCTas, a3oTHadt, QocdopHas, yronbHas, KpeMHHEBas
KHCJIOTa H X COJIH)
IPOrHO3UPOBATE M XapaKTepH30BaTh CBOMCTBA BemeCTB B 3aBHCHMOCTH OT MX COCTaBa H
9.3 CTpOeHHMs, MPUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT MX CBOMCTB, BO3MOXHOCTb MPOTCKAHHS
XMMHYECKHX NPEBPAIICHAH B pa3In4HbIX YCIOBHAX
10 VMEHHE COCTARIATE MOJIEKYJISPHEIE H MOHHBIE YPAaBHEHHUS PEaKIHi, B TOM JHCIIE! B
10.1 peaxnuii HFOHHOro obMeHa
10.2 OKHCJIHTETbHO-BOCCTAHOBUTENIBHBIX PEAKIHH
10.3 HILUTIOCTPUPYIOIMX XHMAYECKAE CBOMCTBA HM3YYEHHBIX KIAccOB (IPyNI) HEOPraHWYECKHX
| BEINECTB
10.4 IOATBEPIKIAIOIIMX TEHETHIECKYIO B3aUMOCBA3b MEXYy HUMH
11 VMeHHe BEMUCIATE (IIPOBOUTH PacU&Thl): -
1.1 OTHOCHTEIBHYIO MONEKYIISPHYIO M MONSPHYIO MacChl BEMIECTB, MACCOBYIO 100 XHMHYIECKOI0
- 9JIEMEHTa B COSTHHEHNH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA H €ro Maccy, 00beM ra3os
114 10 YpaBHEHHAM XWMHYECKHX PEaKIMi ¥ HAXOJWTh KOIMYECTBO BELIECTBA, O0BEM H Maccy
PEarcHTOB HJIH NPOLYKTOB PeaKIluH
12 Briagenune (3HaHHE OCHOB):
OCHOBHBIMH METOJ@MHM HAay4HOTO TO3HaHUA (HaOIOJeHWe, H3MEPEHHE, OKCIEPHMCHT,
12.1 MOJe/IMPOBAHNE) TPY M3yYeHHH BEIIECTB H XHMIYECKHX SBJICHHH; yMEHHE CHOPMYTHPOBATE
nmpo6eMy H IPEAToKHTh IyTH €€ PeIICHHU
122 GezomnacHO# paBoThl ¢ XMMUYECKHMH BEINECTBAMH, XMMHYECKOH IOCYNOH M J1abopaTOpHbIM
obopyoBaHHEM -
12.3 npasrIaMi 6e30MacHOro 06PAIIeHHs ¢ BeIeCTBAMH, HCIIO/B3yEMBIMHE B TOBCETHEBHOH KU3HH,

| TpaBHJIaMH MOBCACHHA B LCIDIX CGEP&H{CHHSI 300POBBA U OKPY)KEIOIHGH IIpHpO,IEHOPI Cpelknl,




MOHHMAaHKE Bpeza (OmacHOCTH) BO3JEHCTBHUS Ha )KMBBIE OPraHM3MBI ONMpPE/EIEHHBIX BEIIECTB,
c11oco60B YMEHBIEHHA | IIPEJOTBPAILIEHHA HX BPEIHOTO BO3ACHCTBUA
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Hannume npakTH4ecKUX HABBIKOB TUTAHHPOBAHWSA M OCYIIECTBICHHS CIEAYIONIMX XUMHYECKHX
SKCIIEPHMEHTOB:

13.1

H3yYEHHE ¥ ONMCAHME (U3NUECKUX CBOMCTB BEHIECTB; O3HAKOMIEHHE C (DHU3HYECKHMHU H
XHMHYECKHMH SIBJICHHSMH; OIBITH], HIUTIOCTPHPYIOINUE IPU3HAKH IPOTEKAHMS XMMHYECKUX
peaximi

13.2

U3y4UEHHE CII0c000B pas3/ieIcHusA CMeCEH

13.3

NOJTyuYeHHe KHUCIOpoJa M M3Y4YEHHE ero CBOMCTB;, IOJYYEHHE BOJOpOAA H H3yYeHHE ero
CBOMCTB; MOJyYeHHE YIJIEKHCIOro rasa M HM3y4YEHHE €ro CBOMCTB, MOJIyYCHHE aMMHaKa H
U3yUCHHE ero CBOMCTB

13.4

IIPUTOTOBJICHHE PACTBOPOB C ONpeAEIEHHON MacCOBOH JI0J1el pacTBOPEHHOIO BEIIECTBA

13.5

IpYMEHEHHE HHAMKATOpOB (JlakMyca, MeTWiopawxka W (emondranenna) s ONpE/EIeHUS
XapakTepa Cpellbl B pacTBOpax KMUCIOT U menoyei |

13.6

HCCIIeOBAaHHE M ONMCAHWE CBOMCTB HEOPraHHYECKHX BEMIECTB PA3NIHMYHBIX KIIACCOB; M3YydEHHE
B3aHMOJIEHCTBHSA KUCIIOT ¢ METa/IaMH, OKCHIaMH METAJUIOB, PACTBOPHMBIMH H HEPAaCTBOPHMBIMHA
OCHOBaHHSIMH, COJISIMH; ITOJTydeHHE HEPACTBOPUMBIX OCHOBAHMH; BBITECHEHHE OIHOTO METalla
NIPYTHM W3 PacTBOpa COMM; MCCIeIOBaHHE aM(OTEPHBIX CBOMCTB I'MPOKCHIOB ATIOMHHHS H
IMHKA

13.7

pellleHHe SKCHEePHMEHTANBHBIX 3a71ad 10 TeMaMm: «OCHOBHBIE KJAacChl HEOPraHHYECKHX
COEIMHEHHN»; «DJEKTpoluTHYeCKasd MAuccounmanusay; «Baxuedmue HeMeTalael H HX
coeMHeHuNy; « BaxkHeHIIHe METAIUTEI H HX COETHHEHH)

13.8

XMMHYECKHE 3KCIEPUMEHTHI, HIUIIOCTPHPYIONIAE NPHU3HAKH MPOTEKAHMA PEeaKUMH HOHHOIO
o0MeHa; KayeCTBEHHbIE PeakIMd Ha MPHUCYTCTBYIOIIWE B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHI-,
6poMuna-, womuna-, cynbdar-, Qocdar-, xapOOHAT-, CHIMKAT-AHMOHBI, TI'MIPOKCHI-HOHEI,
KaTHOHBI aMMOHHS, MarHus, KaJbllds, alOMHHHA, XKeme3a (2+) u kenmesa (3+), meau (2+),
IIMHKA

YmMmenue:

14.1

IPEACTaBIIATE DPEIYIBTATEI IKCIECPHUMEHTA B qmpme BBIBOJIOB, J0Ka3aTEIIbCTB, Ppa(l]HI{OB H
TabIuIl H BRISBIISTH SMIHPHYECKHE 3aKOHOMEPHOCTH

14.2

yCTaHAB/IMBAaTh CBA3M MEXKIy pealbHO HaOMONaeMBbIMH XHMMUYECKHMMH SIBJICHHSAMH H
IpoleccamM, MPOMCXO/SIIMMHE B Makpo- B MHKPOMHpE, 0OBACHATh NPUIMHBI MHOr000pasus
BEIECTB




IEPEYEHD DJIEMEHTOB COJIEPKAHUS, IPOBEPSEMBIX HA OCHOBHOM
rOCYJIAPCTBEHHOM 3K3AMEHE 10 XUMHH

Kona IIpoBepsieMblii 21EMEHT COAePKAHHUSA
1 [lepBoHaYaNbHBIE XMMUYECKHE TTOHATHS
1.1 Upncrele BemectBa 1 cmecu. Crioco6s1 pasaenenus cmecei
12 ATOMBI M MOJIEKYJTEl. XHMHYECKHE 5IeMEHTHL (CHMBOJIBI XMMHYECKHX OIIEMEHTOB. [TpocThie H
CIIOJKHBIE BEIIECTBA.
13 Xumuueckas GopMya. BareHTHOCTh aTOMOB XMMHUYECKHX /1eMEHTOB. CTENCHb OKUCIICHUS
1 4 3aKoH IOCTOSHCTBA cocTasa BemecTs. OTHOCHTENbHAs aToMHasd Macca. OTHOCHTENbHAS MOJICKY IApHAas
I Macca. MaccoBas 10/ XHMHYECKOT0 3JIEMEHTA B COCAHHEHHH
15 KosnmgecTso Bemectsa. Momb. Mosipaast Macca. MonspHEri 06bEM ra3os. B3auMocBs3k KOJTAIECTBA,
Macchl ¥ YMClIa CTPYKTYPHBIX €IMHHI] BELIECTBa
16 du3HYecKre B XMMUUECKHE SBJICHNS. XAMHAYEcKas Peakius U eé NpU3Hakd. 3aKOH COXPaHEHHS MacChl
BEIEeCTB, XUMHUYECKHE YPaBHEHUS
2 [Tepuonnyeckuit 3akoH M Ilepuojmdeckas CHCTEMa XHMHYECKHX SIIEMEHTOB J.A. Menneneesa.
CtpoeHue aTOMOB
[Mepuoanuecknit 3axoH. Ilepmommdeckas cHCTeMa XHMHYECKHX 3ICMCHTOB .. MeHnneneesa.
2.1 Ilepuomsl u rpynmbl. DU3HIECKHH CMBICT MOPSIKOBOrO HOMEpA, HOMEPOB IEPHOAA H TPYIIILI
3NeMeHTa
29 Ctpoenne atomoB. CocTaB aTOMHBIX sziep. V30Tombl. DIeKTPOHBL CrpoeHne 37IeKTPOHHBIX 0005104eK
aToMOB mepBhIX 20 XHMHUeCKHX d1emMenToB [leprosmueckoii cuctemsr JI.M. Menneneesa
3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB XHMMYECKHMX SJIEMCHTOB II€PBBIX TpEX NEPHOJOB, Kajlnd,
73 KaJIBINS (Pajuyca aTOMOB, 3IeKTPOOTPHIATEIbHOCTH, META/UIMIECKHX H HEMETAITIICCKAX CBOMCTB) ¥
MX COEJIMHEHMI B COOTBETCTBHH C MOJOKEHHEM 371eMEHTOB B [lepuouieckoi CHCTEME H CTPOCHHEM
| UX aTOMOB )
3 CTrpoeHHE BELIECTBA
31 XuMmugeckas CBs3b. KopaneHTHas (NMOJApHAS M HENOJSPHAs) CBA3b. OJIEKTPOOTPHLATEIBHOCTH
' XHMHAUEeCKHX snemenToB. MonHas cBa3b. MeTaumyeckas CBi3b
39 THOBl KPUCTAUTAYECKHX PEmETOK (aToMHas, HOHHAd, MEeTaUIHYECKas), 3aBHCAMOCTb CBOHCTB
BEIECTBA OT THIA KPHCTAUTMIECKOH PEIIETKY M BU/IA XUMUICCKON CBAZH -
4 BakHeiine IpeCTaBATEH HEOPraHHYecKX BemecTs. Hemeras 1 ux coeguHeH . MeTais i ux
COSIMHEHHS
Knaccubukanus H HOMEHKIATypa HEOPraHWYECKHX COEJHHCHMH: OKCHJIOB (coneoGpazyromue:
41 OCHOBHBIE, KHCIIOTHbIE, aM(pOTEpHbIE) ¥ Heconeobpasyroue; OCHOBaHNUH (IIEN0YH ¥ HEPaCTBOPHMEIE
OCHOBAHH); KUCIOT (KHCIOPOJCOAEpKAIHE H OECKHCIOPOIHEIC, OMHOOCHOBHBIC MHOT'OOCHOBHEIE);
s conei (CpeTHUX M KHMCIIBIX)
47 | du3HUeCKHe W XMMHYECKHE CBOMCTBA IPOCTHIX BEINECTB-HEMETAINIOB: BOAOPOJA, XJIOpa, KUCI0poaa,
cepel, a30Ta, pocdopa, yriaepona, KpeMHH -
43 du3uyecKkre ¥ XHMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIIOB: JIATUSA, HATPHs, KajKsi, MarHui 1
KabIHs, ATIOMUHUS, JKelle3a. DINeKTPOXUMHYECKHN PSIT HaIpsDKEHUH METANIJIOB
44 Du3HuecKde W XHMHUYECKHE CBONCTBA BOJOPOJHBIX COEIHHEHHH HEMETA/UIOB: XIJIOPOBOAOPOZa,
CEpOBOZOPOIA, aMMHAKA -
45 dOuspueckye W XUMHYECKHe CBoMcTBa OkcuumoB Hemeramios: cepsl (IV, VI), asora(ll, IV, V),
dochopa(lll, V), yraepona(Il, IV), xpemuus(1V). ITomyuenne OKCAI0B HEMETAIIOB
- XuMHUecKre CBOHcTRa okcuoB: MetayuioB IA-TIIA rpym, manka, Mema(Il) u xenesa(ll, III). Iloxyuenue
OKCHJIOB METAIIJIOB
47 XuUMHUYeCKHe CBOWCTBA OCHOBaHMM M aM(OTEPHBIX THAPOKCHIOB (HA NpHMEpe THIPOKCHJIOB
' ATIOMHUHS, JKeste3a, IuaKa). [loyuenre ocHOBaHHH H aM(bOTEPHBIX THAPOKCH/IOB
48 OGIMe XMMMUYECKHE CBONCTBA KHCIOT: XJIOPOBOMOPOAHOH, CEPOBOIOPOIHOM, CEPHHCTOH, CEpHOH,

a30THOH, ocdopHOi, KpeMHHEBOH, yrompHO#. Ocobble XUMUYECKHE CBOKCTBA KOHIICHTPHPOBAHHOK




cepHO#t 1 a30THOH kucyoT. Ilomydenre Kuciaor

4.9 O6mue xuMHUYECKHE CBOMCTBA cpeiHuX colelt. [lomydenue cone
4.10 [Tomy4enue, cobupanue, pacmo3HaBaHHE BOJOPOAA, KHCIOPOJA, aMMHaka, YTJIEKHMCIOro rasa B
snaboparopuu
411 [Nonyuenne ammmuaka, CepHOM M a30THOH KUCIOT B IpoMmbiiieHHocTH. O6mme crocoOs! momydeHus
METaJLJIOB
4.12 | 'eneTndeckad cBA3b MEXKAY KjaccaMHM HEOPraHHYECKHX COCMHEHHH
5 XUMHYECKHE PeaKIuu ] -
Krnaccuuxanust XUMUYECKUX peakiMit 0 pasIuYHbEIM IPU3HAKAM: [10 YHCITY M COCTAaBY Y4YaCTBYIOMIHAX
Sl B PEaKldH BEUIECTB, IO TEIUIOBOMY 3((deKTy, 0 U3MEHEHHIO CTeleHeH OKHCIEHHS XMMHYECKUX
AIIEMEHTOB
52 TennoBo#t 3¢ QeKkT XUMHUIECKOH peakIMu, TepMOXMMUYECKHE YPaBHEHHS. DK30- H SHAOTEPMHUYECKHE
) peaknuu. TepMOXUMHYECKHE YPAaBHEHUA
53 OKXHCITUTETbHOBOCCTAHOBUTENbHEIE peaknuu. OKUCIUTENH W BOCCTaHOBUTENH. [Iporeccs! okucieHus
U BOCCTAHOBJICHHA. DNEKTPOHHBIH OamaHc OKUCIHTEIEHOBOCCTAHOBHTEILHON peakuy
54 Teopust snexkTponmuTHdecKod mucconuamun. KaTHOHBI, AHHOHBI. DNEKTPONMUTHI H HEIIEKTPOIMTHL
Cuubable u cnalble 21eKTpouThl. CTeneHs Aucconualiu
55 Peaxiuu nonHOrO 06MeHa. }’cnonm IPOTEKAHWs peakiuit HOHHOro 0OMeHa, NOJTHBIE U COKpAINEHHbIC
HMOHHBIEC YPaBHEHHUS peaKIHi ) - ]
6 XuMust 1 OKpy)Karolas cpeaa
| BemecTBa M MaTepuaibl B MOBCEIHEBHOM JXKM3HM UelOBeKa. Be30macHOe MCMONB30BAHHE BENIECTB U
6.1 XAMHYECKUX peakuui B Jsabopatopun u Obity. IlepBas moMoms IpU XMMHYECKHX OXOrax H
OTpaBJICHHAX
XMMHYECKOe 3arpsa3HeHHe OKpYKarouleH cpeasl (KHCIOTHBIC NOXKIH, 3arpA3HEHHE TIOYBEI, BO3AyXa H
6.2 BOJOEMOB), croco0sl ero mpenoTBpameHus [IpenensHas nomyctumas koHnenTpauus Betmects (I11K).
Ponb XHMHH B peIlIEHHH 3KOJOTHYECKHX MpobiieM. YCuileHue NMapHHKOBOro 3¢gdexra, paspylieHue
030HOBOI'O CJIOA
[IpumeHeHue cepsl, asora, (ocdopa, yriepoja, KpeMHHS M MX COEIAMHEHMH B OBITY, MEIMUMHE,
6.3 HPOMBILUIEHHOCTH H CEINBCKOM Xo3sicrBe. [IpuMeHenuwe MeTamwioB H _CIIaBOB (ctamp, 4yTyH,
mopamoMuHEN, OpoH3a) B OBITY W NpPOMBIIUIEHHOCTH HX coemuHeHuit. [lomarwe o kopposuu
METaJI/IOB, OCHOBHBIE CIIOCOOBI 3aIIMThI HX 0T KOPPO3HH
6.4 TIpEpoIHBIE HCTOMHUKH YTIEBOAOPOAOB (yroib, NPHPOAHbIH Ta3, HeTh), MPOAYKTE HX MepepaboTKu
(6en3uH), MX POJIb B OBITY M IPOMBIILICHHOCTH
[TepBoHavanbHBIe MOHATHS 00 OpPraHWYeCKMX BEINeCTBaX KaKk O COEMMHEHMIX yriepoja (MeTaH, 3TaH,
6.5 STHJIEH, alleTWIeH, 3TaHOI, ITIMIePUH, YKCycHas KucioTa). [lonarie o 6HONOTHYECKH BaXKHBIX BEIECTBAX:
KHpax, OeKax, yIriieBojax — M MX pOJH B KH3HHU YeJIoBeKa
7 Pacuérsr: §
7.1 | mo dopmynaM XMMHYECKHX COEAUHEHUH
12 Macchl (MaccoBOi) 10/IH pacTBOPEHHOIO BEIECTBA B pacTBOpE
7.3 10 XUMHYECKHM YpPaBHEHHSM
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