MUHUCTEPCTBO NPOCBELEHUS POCCUCKOMN ®EJIEPALIAUA

MyHnummunajabHoe 00pa3oBaHHne AjlaniaeBcKoe
MyHuuunaabHoe 001eo0pa3oBaTe/lbHOE YUpekKIeHne «KApaMalleBcKas CpeaHss
o01eoOpa3oBaTtesbHas mKoaa umMeHu I'eposi CoBerckoro Coroza Muxauniaa MaHTypoBa»
(MOY "ApamameBckas COLI")
624672, CBepasioBckasi 00J1acTh AJlaniaeBCKHil paiioH, ¢c. Apamameso, yJ. [lIkoabnasn, 1
https://aram.uralschool/, e-mail: aramschool @mail.ru, Ten/daxc 8(343)46-73-5-24

MNPUJIOKEHUE
K OOII 000 MOY «Apamamesckas COLL»
IIpuxa3 Nelll ot 29.08.2025

PABOYASA ITPOTPAMMA
(D 8712971)
yueOHoro npeamera «Xumus. ba3zoBblid ypoBeHb»

U1 oOyJaromuxcs 8 — 9 kimaccon

¢. Apamameso 2025


https://aram.uralschool/
mailto:aramschool@mail.ru

HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOIN MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, TIPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha 0OCHOBE (efepaibHON pabouel NporpaMMbl BOCIIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTebHbIX Opranuzanusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1Oa€t TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMeTa, yCTaHaBIUBACT o0s13aTeNIbHOE IpEAMETHOE COJIEp)KAHMUE,
NpeayCMaTpUBAET paCOpPEICIEHUEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMs, PEKOMEHAYEeMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIeTro oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataM oOy4YeHHs] XUMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUH CIY’)KUT OCHOBOM Miis (pOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH TMPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 0011IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHON eI TeTbHOCTH;

3HAKOMHUT CO CHEeNU(PUKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €MHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;
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crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ y4eOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHWeM 0a30BOM HAYKM XMMHH Ha ONpPENeNEHHOM FTane e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTJACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYECKOU XUMHUHU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro noaxona kK €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakuuu. OO0e d3TH CHCTEMBl CTPYKTYpPHO OpPraHMU30BaHbl MO MPUHIIMITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepunonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeACTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOTHSS (PYHKIIUHN OOBSICHEHUS M IIPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbl, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METO/IaM
MO3HAHUSl B Hayke. M3yueHrne XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 57
kiacce» U «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAUT (POPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTHU YEJI0OBEKA 1 KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBI XUMHYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHSTHI, 3aKOHOB U TEOPETUUYECKUX MOJT0KEHUH, JOCTYIMHBIX
00001IEHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K
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HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUHN M UX PUMEHEHUU B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0panieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIU TaKKUe LI, KaK:

— (opMupoBaHHE WHTCIVICKTYaJIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEILHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aJTalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HalpaBJIICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
oOydJarmmXxcs K CaMOCTOSTEIBHOW TO3HABATEIBbHON JEATEIHPHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrnieueHre YCIO0BUM, CITOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOTIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTEHIINI), MMEIONIUX YHHUBEPCAJIbLHOC 3HAYCHUE IS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOM U ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS U ONBIT, MOJIyYeHHBIE NMPU H3YYCHUU
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmHpoBaHHWE Yy OOyYalOlUXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHUS [EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM NEATETbHOCTH B IEJSAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOIN Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUisS M HAMPaBIEHHOCTH aJbHEHIIETO
o0yJeHHUSI.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero obpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU 4elIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTie 0 MeTogax MO3HAHUS B XUMHUHU. UMCThIE BEHIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKUE 3JIeMEHThl. CHMBOJBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAS aToMHas Macca. OTHOCUTENbHAsS
MOJIEKYJIgIpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuecTBo BeniectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHHUI.

®uU3NYECKUE U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BaHUEM, U3yUYEHUE U OINUCAHUE
¢uznueckux CBOMCTB 0Opa3llOB HEOPTraHWYECKUX BEIIECTB, HaOIO/IeHUE
¢usnueckux (TUIaBICHME BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAUUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IPOKATHUBAHHE
MEJTHON MPOBOJIOKH, B3aUMOICHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJI0ICHHE U
OMMCaHUE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapus, pa3joKeHHE TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Keme3a ¢ pacTBopoM conn Menu (11),
M3y4YeHHE CIOCOOOB pa3/elieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHWCAaHUE  PE3yJIbTATOB  IPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue nmpeacTaBuTe/ 1M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMeHT U MpocToe
BemiecTBo. HaxoxkaeHue kuciopona B mpupone, (U3NYECKMEe M XUMUUYECKUE
cBoictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopona. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alyioTponHasi MOAU(PUKAIUS KUCIOPOaa.
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TermioBoll >P(GEeKT XUMUYECKON pPEaKUUU, TEPMOXUMHUYECKHE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCHJIEHHE MAPHUKOBOTO 3((PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
dbu3nYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI TToJTy4eHUs. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoOJie M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanuss Heopranuueckux coenuHeHui. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3MUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duzndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @usndeckre U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTIMCAHUE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, paCIO3HABaHHE U M3YYEHUE CBOWCTB
BOJIOpoJia (TOpeHue), B3auMoAencTBie Bojiopoaa ¢ okcuaom meau (II) (Bo3aMoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIOB), HAOIIOACHIE 00PAa3I[0OB BEIIECTB KOJTUIECTBOM
1 ™momb, uccinegoBaHue OCOOEHHOCTEH pAacTBOPEHMsSI BELIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOM JOJEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETaJlaMH (HAaTpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOJIIOACHUE U3MEHEHUSI
OKpAaCK! MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS
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okcuga meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJJIAMU, PEAKIIUMA
HEUTpAIM3alluY, MOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJIHOTO
MeTaJllIa JPYTUM W3 PacTBOPA COJH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHenIne KiIacchl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKuCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX 3JieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cuctemMa XUMUYECKUX IEMEHTOB [l.
N. Menpneneesa. Koporkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIHI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA IO €ro MoJiokeHuto B [lepuonnueckon cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4y€Hbli U
rpaXkJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporiecchl okucaeHus U BOCCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiiu pa3ioKeHHs, COSTUHEHNUS ).

Mexcnpeomemunie ceasu

Peanuzamusa MeXnpeaMETHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.


https://aram.uralschool/
mailto:aramschool@mail.ru

OO01muMe ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAay4yHBIM (DakT, runoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, KiIaccu(ukamus, NEePUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJIENb, IBJICHHUE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, ©30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIEeCTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, Tra3, (U3MUYECKHE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPabl, FTOPHbIE MOPO/JIbI, MOJIE3HbIE
HCKONIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUUECKUX 3J€MEHTOB /1.
N. MenpneneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, KU, KAJIbIIU U UX COCTUHCHU I
B COOTBETCTBUM C TIOJIO)KeHHEM »diemMeHToB B Ilepumonnueckoid cucreme
CTPOEHUEM UX aTOMOB.

CtpoeHne BeleCTBA: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTANIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaimsa XuMA4eCKUX peakiuii Mo pa3IuyHbIM MpU3HAKaM (10 YHCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKHUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
Y4acTHIO KaTalnu3aropa). JK30- U SHAOTEPMUYECKHE PEAKIUH, TEPMOXUMUYECKUE
ypaBHEHHUS.

[lonsitue o ckopocTh xumudeckoi peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsTHE 0 rOMOTeHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumnueckoM paBHoBecuu. DAKTOPHI,
BIUSIOIINE HA CKOPOCTh XHMHUYECKOM pEaKkUMM M IOJO0KEHHE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHON  pEaKIUH. CocraBnenue ypaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil €  HUCIOJb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.
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Teopust JIEKTPOIUTUYECKON JUCCOUUALNU. DIEKTPOIUTHI U HEJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUST peaKIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C MOJEISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, POLIECCA AUCCOLUALUM KUCTIOT, IEJ0Yel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJbI), ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUEe, peaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajyibl 4 MX cOeAMHEHUS

OO6mast xapakTtepuctuka ranoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Quanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — raJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HeMeTajulaMu, Iesioyamu). XiiopoBogopon. ConsiHasg KHUCHOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0XKICHUE B
IIPUPOJE.

O6mast xapakrtepuctuka sneMeHToB VIA-rpynmbel. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue U (u3nuecKue CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINHbIE MOAUDUKAIIMM KHUCIOPOIa
U cepbl. XUMUYecKne cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJOB.
Cepnas kucnoTa, pU3nYecKue 1 XuMUYeCKne CBOMCTBA (001I1e KaK MPeICTaBUTES
KJlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEeakiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOCc00a MONy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoM
kuciaoTel. COJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenune cepbl u €€ cOeNMHEHUNA B TpUPOJie. XUMHYECKOE 3arpsi3HEHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALLECHUS.
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OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUs. A30T, PaCHpOCTPaHEHHUE B MPHUPOJE,
dbuzndeckue U XuMuieckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €To0
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MofyueHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasg KHUCJIOTa, €€ MoyiydeHue, (GU3NYECKHe U XUMUUYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HeHNe OKPY>Kalollel cpe/ibl COETMHEHUIMH a30Ta (KUCIOTHBIE
JIOKJM, 3arps3HeHue BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
moaudukanuu gocdopa, pusnveckue u xumMuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckue M XMMHUECKHE CBOWCTBA, MOJyUYCHHE.
Ucnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIBHBIX yI0OPEHHUIA.

O6mas xapakrtepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIIH,
pacnpocTpaHeHue B IpHUpoje, PU3NYECKUe U XUMUYECKUE CBOMCTBA. AJCOpOIHS.
Kpyrosopor yriepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3Wyeckue Hu
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHW3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUEe MPOoOJIeMBbl, CBA3aHHBIE ¢ OKcuaoM yrieponaa (IV),
TUII0TE3a TJ00AIBHOTO TOTEIJICHUS KIWMarTa, MapHUKOBBIA 3 GdeKT. YroiibHas
Kacinora U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOIYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CETBCKOM XO35HCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX IepepadoTku (OCH3MH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OeNKax, yrieBogax — U ux
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero d¢usnueckne W XUMHYECKHE CBOWCTBA, MOJIYYCHHE W
npumeHenue. CoenuHennst KpeMHaust B nmpupoje. Ooiue npeacTaBaeHust 00 OKCUe
kpemaus (IV) u xpemaneBolt kuciore. CHIMKAThI, UX WCIIOJIb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BajkHeHIIne CTpoUTelibHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOmembl 6€30maCHOrO  MCIIOJIL30BAHUS
CTPOUTEIbHBIX MAaTEPUAJIOB B MIOBCEHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB


https://aram.uralschool/
mailto:aramschool@mail.ru

WX TPOTEKaHWsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMUUYECKUE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHNE TIpoliecca O0YTIIMBaHUS caxapa MoJ| JelCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuu Ha CyJib(paT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUYECKUMHU CBOMCTBaMM a3oTa, ¢ochopa U HUX
coeIMHEHU (BO3MOXKHO UCIIOJIh30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWMCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHUE TPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), HW3yYEeHHE MOJCNICH KPUCTAIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasa, IOJy4YeHHUE,
cobupanue, pacrio3HaBaHWE U M3YyUYCHHE CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUs, O3HAKOMJICHME C NPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHHE SKCIEPUMEHTANIbHBIX 3ajlad 1Mo Teme «BaxkHellue HemeTamibl U HX
COCZIMHECHUSD.

MeTta/ulbl M UX COeTHMHEHMSI

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Illepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l H.
MenpeneeBa u ctpoeHus atomMmoB. CTpoeHHe MeTajuioB. MeTauimdeckasi CBSI3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTamuioB. Oomme
criocoObl ToNydeHuss MeTauioB. IloHsATHE O KOppPO3WHM METaJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CIutaBsl (CTallb, YyTYH, TIOPATIOMUAHUIA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenoynble MeTambl: MmoJjioxkeHue B llepuoandeckor cucTeMe XUMHYECKUX
snementoB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiusi). OKCUIbl U
TUAPOKCHABI HaTpusg HW Kanus. [IpuMeHeHue IMIeNOYHBIX METAUIOB U HUX
COEMHEHU .

[[lenoyHo3eMenbHBIE METAJUIBI MAarHUd H  KaJIbIWM: TOJIO)KEHUE B
[Tepunoanueckoil cucreme xumuueckux siemMenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxXOXJeHue B npupoje. duznueckue 1 XMUMUYECKHUE CBOMCTBA MarHus U
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Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOCHHUE aToma, HaxoXAcHUE B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. Duszuueckue u
XUMUYECKHE CBOMCTBA kelne3a. OKCubl, TUIpOoKcU bl U conu xkenesa (1) u xxenesza
(IIT), ux cocra, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pasllaMu METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHUE  PE3YyJbTAaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHA
KaJblUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BAaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MATHUSI, KaJIbIUs, ATFOMUHMS, [IMHKA, skee3a (11)
u sxene3a (II1), menu (II), HaGmrOMEHHE M OINMHMCAHHE TPOIIECCOB OKpAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUAPOKCHIA [IMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3aJad 10 Teme «Baxnenmue
METAJUIbI U UX COCUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa m Marepuasibl B TOBCEHEBHOM KW3HHM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB U XMMHYECKUX peakuuii B ObiTy. IlepBas momoinpb mpu
XUMHUYECKHUX OKOrax U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKPYXkaIIIeh cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3l0oB MaTepHaOB (CTEKIIO, CIUIABhI METAJIOB, MOJUMEPHBIC
MaTepuaibl).

Mexcnpeomemmunie cea3u

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIMXCS CUCTEMHBIMU I OTAEJIBHBIX MNPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.
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OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUPUKANUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIbI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOIHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, I'a3, pACTBOP, pPACTBOPUMOCTb, KPUCTAIITMIECKAsI
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorus: dortocuHTe3, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTBI, TUTATCIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MTOJIE3HBIC
HCKOIIaeMbIC, TOIUTMBO, BOJTHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pPE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMHM W HOPMAaMHU TIOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUECHTAMM W
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpMoOTHYeCKOr0 BOCIIUTAHUA:

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUIECKOMY
U HaydyHOMY HAcCJCAWI0, TMOHMMAaHUs 3HAYCHUS] XUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHOCTH BJAJETh JIOCTOBEPHON HHOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TMPHU BBITOJIHEHUH
y4eOHBIX, TO3HABATEIBHBIX 3a/1ay, BBHIMOJIHEHHH XUMUYECKHX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOECKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIIH
B MpoIiecce ITON yueOHOU NeSITeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBENICHUE
U MOCTYNKH CBOMX TOBApUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O NO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLIHE
OCHOBY [l IOHMMAHUS CYIIHOCTH HAYYHON KAapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAUMBbIC NJiI OOBSICHEHHUS HAOJI0OJaeMbIX MPOILIECCOB M SBJICHUH,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMU TEKCTaMHu, CIpPaBOYHOMN
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JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH JKWU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEIbHOM JKU3HU,

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM ESITEIHLHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHHMS]  TPEJAMETHBIX 3HAHUM MO  XUMUM, OCO3HAHHBIM  BHIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ yUYETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHM MpodheCCUOHAIBHOM JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCHOHATBHON CPEJIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPO/IE KAK UICTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHUSA, NOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOIEHUS
npaBMJI 0€30MIACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pEILICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOIIEH NMPUPOJHONU CPENOH, ISl MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLMAJIBHOMN IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIEC OHATHS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, (akt, cucrema, NPOILECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU
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HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpble oOecneunBaroT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMU, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHSITh B TIpolleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmyia U YypaBHEHUE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-IM03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBarejabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI TIO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYKIEHUN;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHU3allMd W TMPOBEIACHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaaTh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIEIOBAHMS, COCTABISITh OTYET
0 mpojenaaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
mocoOusi, pecypcsl WHTEepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABAaTEIbHBIX 33J]a4 ONPEIEAEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTHUMANIbHYIO (pOpMY IpeacTaBiieHus MHGOpMaLuu 1
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPY’KAIOIIEW MPUPOIHOU
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMoi Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO IIPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KPUTEpPHEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHBbIe YHHBepcalbHbIEe YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEACNITh ILENU NEATeIbHOCTH, IIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U IMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CTIOCOOBI PEeIIeHUs] YICOHBIX U
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTy4YeHHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPE/jIaraéMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX peE3yJbTaTOB II0 OCBOCHHMIO 00S3aTEIBHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (enepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
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NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEPHpETalNH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHYECKUX MOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOHASE ¥ HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi OJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PpEaKIMU PA3JIOKECHUS, pEaAKUUH 3aMEUICHUS, PEeaKIUu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiiund,
SIPO aToMa, JICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKAs CBSI3b, MOJAPHAS U HEMOJSPHAs KOBAJEHTHAsl CBA3b, HOHHAA
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOpP, MaccoBas [JOJs BEIIECTBa
(IpoI1eHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMIOHATHA H
NPUMEHATH 3TH HOHITUS MIPY ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS (POPMYJT BEIIECTB
Y YPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPENIETISITh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJEHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHAass M HOHHAas) B
HEOPraHNMYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbicha Ilepmomnueckoro 3akona J[. M. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e OMMUCBHIBATh W XapaKTepu3oBaTh TaOmmunyto ¢opmy I[lepuogudeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpynma)y, Mansie u
OOJNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckas cucremMa XuMHUeCKuUx odiemeHtoB J[. U
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
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XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJIACCU(DUIIMPOBATh XWMHUUYECKHE HIIEMEHTHl, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE PeaKUuu (MO YUCIAY U COCTaBY YYACTBYIOIIMX B PEAKIHH
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

e XapaKTepHu30BaTh (OMHCHIBATH) OOIIME XWMHYECKHE CBONCTBA BEILECTB
Pa3IUYHbBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAILCHUN B
Pa3IUYHbBIX YCIOBUSX;

e BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMYECKOrO 3JIEMEHTa MO (opMylie COEIUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOM peakilny;

e IPUMEHSATH OCHOBHBIC ONEPALMH MBICIUTEIBHON ACSTEIBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBSI3€HM — Ui M3Y4YEHHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICZIOBATH IPaBUJIAM TOJIH30BAHUSA XMMHUYECKOM MOCYI0N U J1a00paTOPHBIM
o0opyaoBaHMEM, a TakXKe IMpaBuiaM oOOpalleHus C BeIleCTBAMHU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHMIO ra3000pa3HbBIX BEIIECTB
(BolOpoJla M KHCIIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIe pPacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh M MPOBOIAUTH
XUMUYECKUE SKCIIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KUCJIOT C MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK
U Apyrue).

K koHiy 00ydenus B 9 kiacce npeMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATUIN: XUMHYECKHI 3JIEMEHT,
aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE€ BEIIECTBO, CIOXKHOE
BELIECTBO, BAJIEHTHOCTh, IEKTPOOTPULATEIBLHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasi peakiusi, XUMHUYECKasi CBA3b, TEIUIOBOM 3()(eKT peakuuw,
MOJIb, MOJISIPHBII 00BEM, pacTBOpP, DIEKTPOJIUTBHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAss  JUCCOLMAIMS,  pEaklMd  HOHHOro  OOMeHa,
KaTajau3aTtop, XUMHUYECKOE paBHOBecHe, OOpaTUMble U HeoOpaTUMBbIE
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peaKiluu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKHUCIUTEINb,
BOCCTAHOBUTEINIb,  OKHUCIICHHME U  BOCCTAaHOBJICHHE,  aJUIOTPOIHS,
aM(OoTepHOCTH, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAILIUs
ITJIK BemiecTBa;

e WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX TIOHSATUH W
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;

e HCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUST ()OPMYJT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKLINM;

e OTIPEJIEIATh BAJICHTHOCTh U CTENEHb OKUCJICHUSI XMMUYECKUX DJIEMEHTOB B
COCMHEHUSAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJHBIX PACTBOpPAaX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUTMUYECKOMN
PEmETKN KOHKPETHOT'O BEIECTBA;

e packpbiBaTh cMbIcH Ilepuoamueckoro 3akona J[. M. MengaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: OINMUCHIBATh M XapaKTEpPU30BaTh
Tabinunyto ¢opmy [leprmonnyeckoil CUCTEMBbl XUMUUYECKHX DJIEMEHTOB:
pasnuuath TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y u «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MalblX NEPUOJIOB U
[JIABHBIX MOATPYIIL C YYETOM CTPOEHHS UX ATOMOB;

e KJIACCU(PUITUPOBATh XWMHYECKHE HIIEMEHTHI, HEOPraHWYECKHUE BEIICCTBA,
XUMUYECKHE peakluu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOMMKE W CHEHU(PUISCKUE XUMHUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

e COCTaBIIATh YPABHEHUS ANEKTPOJIUTHUECKON JUCCOIUALIUUA KUCIIOT, IIeI04Yeh
U coJiell, OJIHbIE U COKpALIEHHbIE YPaBHEHHUS peaKUii HOHHOTO OOMEHa,
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ypaBHEHUS PEaKIil, MOATBEPKAAIOIMINX CYIIECTBOBAHHE TE€HETHUECKOMN
CBSI3M MEX/Iy BEIIECTBAMHU PA3IUYHBIX KIACCOB;

e PACKPBIBATh  CYIIHOCTh  OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIHii;

e IPOTHO3UPOBATh CBOWCTBAa BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHHSA,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAICHUN B Pa3IHMYHBIX
YCTIOBHSIX;

e BEIYUCIISITh OTHOCUTEIBFHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEHTa Mo (opMylie COeIMHEHUS,
MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, TIPOBOJAUTD PACUETHI IO YPABHEHHIO
XUMHUYECKOHN peaKinu;

e COOMIOAATH MpaBWIIa MOJB30BAHMS XUMUYECKOUW MOCYI0N B TaOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuUja OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO MOTYYESHUIO i COOMPAHUIO Ta3000pa3HBIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

e IPOBOJINTH PEAKIINH, TIOJTBEPKIAIONINE KAaYeCTBEHHBI COCTaB PAa3IMIHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSATH OCHOBHBIC ONEPALMH MBICIUTEIBHON ACSTEIBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AIINIO, BRISIBICHUE PUINHHO-
CJICICTBEHHBIX CBA3€H — JJI1 U3YYECHHs] CBOWCTB BEIIECTB M XHUMHUYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHMS — HAOII0IeHuE,
U3MEpEeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HauMeHoBaHHne KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
Pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmbI padoThI padoTsI
Paszgea 1. IlepBoHayasibHble XUMHYECKHE MIOHATUHS
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS 5 ) bubnuotexa [JOK
' U MIPAKTHYECKOU https://m.edsoo.ru/7f41837¢
JIESITEILHOCTH YEJIOBEKA
12 BemectBa 1 xuMuyeckue 15 | bu6moreka [IOK
’ peaxiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' [Tonusarue 00 oxkcumax https://m.edsoo.ru/7f41837¢c
29 Bopopon. [lonsitue o g | bu6mmoreka [JOK
' KHMCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopbl. 5 | 1 bu6mmoreka [JOK
' ITousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBI€E KJIaCCHI Bu6 OK
24 HEOPraHUYECKUX 11 1 1 nommoreka L{

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c
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Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 3j1eMeHToB JI. . MenneseeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

3.1 XUMHYECKUX DJIEMEHTOB 7
https://m.edsoo.ru/7f41837¢c

. . Menneneena.

Crpoenue atoma

XUMHYECKasA CBA3b.

30 OKuCIUTENbHO- g ) bubnuorexa [JOK
' BOCCTAQHOBHUTEJIHbIE https://m.edsoo.ru/7f41837¢
peakuuu
bub OK
Hroro mo pazgeny 15 nomoreka I
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 bubmorexa OK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 5 5
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9 KUIIACC

HaumenoBanue KoanuecTBo yacon
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3ieioB U TeEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmsl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUuMHYeCKHE peaKIUA
[ToBTOpEHME N
11 yrayOneHue 3HaHUH 5 | bubnuoreka [JOK
' OCHOBHBIX pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 Bubnmorexa [IOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX peaKlnui
DIIEKTPOJIUTHYECKAS
13 JIUCCOLINALIHS. g | 1 bu6moreka [IOK
’ XMMUUECKUE PEAKIIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3znen 2. HemeTa/JILI M X COeAMHEHHUS
OO01as XxapakTepucTuKa
bubmuoreka [JOK
2.1 XUMHUYECKUX AJIIEMEHTOB 4 1

VIIA-rpynnsl. I'anorensl

https://m.edsoo.ru/7f41a636
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OOmast xapakTepuUCTUKA

29 XUMHUYECKHX JIEMEHTOB 6 bu6mmoreka [{OK
' VIA-rpynner. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01as XxapakTepucTUKa
)3 XUMHUYECKHX DJIEMEHTOB 7 bu6moreka [IOK
' VA-rpymmsl. A3o0T, https://m.edsoo.ru/7f41a636
dhochop u ux coeTMHEHUS
OO01as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB Eu OK
2.4 IVA-rpynnsl. Yriepon u 8 nosmotera Il
. https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro no pazneny 25
Pa3znen 3. Meraiibl M X COeANHEHHUS
31 OO6mue cBoiicTBa 4 bubmuoreka [JOK
' METaJIOB https://m.edsoo.ru/7f41a636
19 Baxxuelire MeTauibl | 16 bubmuoreka [JOK
' HUX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Pa3nen 4. Xumus u okpyxkawmas cpeaa
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BemwecrBa u matepuaisl B

bubnuoreka [IOK

4.1 ’KHU3HHU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
p BDeMS 3 bu6mmoreka [{OK
€3epBHOE Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoumnuecTBo yacos DJIeKTPOHHbIE
n ara uudpoBbIe
Tema ypoka KonTpoJbHbIe IIpakTuyeckue A op
/ Bcero U3ydyeHus o0pa3oBaTe/ibHbIE
padoThI padoTsbI
n pecypchl
[Ipenmer xumuu. Poss xumun B bubmmorexa [{OK
1 ’KM3HU YeoBeka. Tena u 1 https://m.edsoo.ru/ff0d2 1
BEIECTBA 0Oc
bu6moreka [IOK
[TonsTHE O METOJAX TIO3HAHMUS B
2 1 https://m.edsoo.ru/ff0d22
XUMUHU
Te
[TpakTruueckas pabota Ne 1
bu6mmoreka [IOK
«[IpaBmiia paboThI B 1ab0paTOpun
3 . 1 https://m.edsoo.ru/ff0d23
Y IpUEMBI 0OpaIeHUsI C e
J1a00paTOPHBIM 000PYI0BAHUEM) T
bu6mmoreka [JOK
YucTeie BEmecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOnl pasneneHus cMmecei ca
[TpakTrueckas padota Ne 2 bubmuoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKU TTOBAPEHHOM COJIH)» c8
bub6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢
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XUMHUYECKHE PJIEMEHTBI. 3HAKH bubmuoreka [JOK
7 (CUMBOJIBI) XUMUYECKUX https://m.edsoo.ru/ff0d2b
3JICMEHTOB e
bubmmoreka [{OK
8 IIpocTsie 1 CI0KHBIE BEIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
bu6moreka [IOK
BelecTB. Xumu4deckas hopmysa.
10 https://m.edsoo.ru/ff0d2ea
BanenTHOCTE aTOMOB .
XUMUYECKUX DJIEMEHTOB -
OTHOcHUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11 | OrtHOcuTENnbHASA MOJIEKYIISIPHAS https://m.edsoo.ru/ff0d32
Mmacca 3c
bu6mmoreka [JOK
MaccoBas 107151 XHMHYECKOTO
12 https://m.edsoo.ru/ff0d35
3JIEeMEHTa B COCTMHCHUHT 0c
KomnuecTBo BemecTa. MoJib. bubnnorexa [IOK
13 https://m.edsoo.ru/ff0d52
MousipHast macca
30
bubmuoreka [JOK
dusznvecKrue 1 XUMUUIECKHE
14 https://m.edsoo.ru/ff0d37f
SIBJICHUS. XUMHUECKasl PeaKIus .
bu6mmoreka [JOK
[Ipu3Haku U yCIOBHS MPOTEKAHUS
15 https://m.edsoo.ru/ff0d3a

XUMHWYCCKUX peaKquI

16
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3aKoH COXpaHEHHUs MacChl

bu6mmoreka [{OK

16 | BemecTB. XUMHUYCCKHUE https://m.edsoo.ru/ff0d3b
YpaBHEHMUS 88
Beruucienus koan4uecTBa, MacChl bubmmoreka [{OK
17 | BemecTBa MO ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYIECKHX PEaKIHid 08
Knaccudukanus xumuueckux
. bubmmoreka [IOK
peakiuii (CoeTuHeHus,
18 https://m.edsoo.ru/ff0d3f3
pa3JoKeHus, 3aMeIICHUS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBIi- bubmuorexa [JOK
19 | sumuxkimoneauct. O000IIIEHNE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3aIlis 3HAHUH c4
Kontponbnas padorta Nel o reme bubnuoreka [JOK
20 | «BemecTBa U XUMHUYECKHUE https://m.edsoo.ru/ff0d42
peaKIun» 90
Bo3ayx — cmech razos. CocraB bu6mmoreka [JOK
21 | Bosayxa. Kucinopog — 3neMeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznvecKrue 1 XUMUUIECKHE
. bubmuoreka [JOK
CBOMCTBA KUCJIOPOJia (peaKkIuu
22 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 1
00 okcHax —
bu6mmoreka [JOK
CriocoOblI mosTydeHus: KUCI0poia
23 https://m.edsoo.ru/ff0d49

B J1abopaTopuu

7a
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IpOMBIIIIEHHOCTH. [IprMeHenue
KHCII0pOJa

TennoBoit 3¢ dexT XuMIIecKoi

peaxkiuu, IoHATHE O bubnnorexa [JOK
24 | TEepMOXMMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d47
JK30- U DHIAOTEPMUYECKUX 90
peaKIusx
TonnuBo (HedTh, Yroiab U METaH). bubnuoreka [IOK
25 | 3arpssHeHue BO3/ayXa, CIIocoObI https://m.edsoo.ru/ff0d4c
€ro TPeI0TBPAICHUSI 4a
[Tpaktrueckast pabota Ne 3 o
bu6mmoreka [IOK
teme «[lonmyduenue u cobupanue
26 https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO 5
CBOMCTB» B
Bomopon — anemeHT u mpocToe bubnuoreka [JOK
27 | BemectBo. Haxoxaenue B https://m.edsoo.ru/ff0d4d
npuUpoIe do
du3nYecKre U XUMUYECKUE bubmuoreka [JOK
28 | cBoiicTBa Bojgopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do
bubmuoreka [JOK
29 | TloHsATHE O KUCIOTaX U COJISAX https://m.edsoo.ru/ff0d50
d2
bu6mmoreka [JOK
CriocoOsI mostydeHust BOAOPOia B
30 https://m.edsoo.ru/ff0d4d

nabopaTopuu

do
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[Tpaktuyeckas padora Ne 4 o
teme «Ilonydyenue u cobupanue

bu6mmoreka [{OK

31 https://m.edsoo.ru/ff0d414
BOJIOpOJIa, U3yUCHUE ETO )
CBOMUCTBY» =
MonsipHblid 00bEM Ta30B. 3aKOH bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciaenus 00n€Ma, KOJIMYeCcTBa
bubmmoreka [IOK
BEIIlECTBA rasa 1o e€ro u3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WUJTH 0
00BEMY T
Brraucienust 00MOB ra3oB 1o
bu6morexka [IOK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHNH 08
ra3oB _
bu6mmoreka [IOK
dusnyeckue 1 XUMHUYECKHE
35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BObI
7a
Cocras ocHoBauuii. I[Toustue 00 Bubmorexa LIOK
36 https://m.edsoo.ru/ff0d59
HWHJIUKATOpax
e2
Bona kak pactBopuTeb.
bubmuoreka [JOK
HacrplleHHble 1 HEHACKIIICHHBIE
37 https://m.edsoo.ru/ff0d5b

PacTBOPLI. MaccoBas gois
BCIICCTBA B paCTBOPC

40
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[Tpaktuyeckas padora Ne 5 o
teme «lIpuroroBienue pacTBOPOB

bubmuoreka [JOK

38 . . . . https://m.edsoo.ru/ff0d5e
C ompeeEéHHON MacCOBOM J0JIeH ba
PacTBOPEHHOTO BEWIECTBA» _
KonTponsnas padora Ne2 no teme bubmiorexa HOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. Boga» 4
) bubmmoreka [IOK
Oxcuppl: cocTaB, KiaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[TonyyeHnue n xXumMu4eckue bubnuoreka [IOK
41 CBOIICTBA KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEePHBIX OKCHUIOB 4e
bu6mmoreka [IOK
OCHOBaHUS: COCTAaB,
42 https://m.edsoo.ru/ff0d67
Kiaccudukaiys, HOMEHKIATypa ca
bu6mmoreka [JOK
[TonydyeHue u XuMHUIECKUE
43 N . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHUH ca
) bubnuoreka [JOK
Kucnorer: coctas,
44 https://m.edsoo.ru/ff0dfee
KJ1accu(uKaIus, HOMEHKIIATypa 5
bubmuoreka [JOK
[TonyyeHnue u xXumMu4ecKue
45 https://m.edsoo.ru/ff0dfee

CBOMCTBA KHUCJIOT

2
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Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK
46 | cnocoObl OTYYCHHS, https://m.edsoo.ru/00ad94
XHMHYECKHE CBOMCTBA 74
[Ipaktuyeckas padora Ne 6.
Pemenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
47 | 3amad o teme «OCHOBHBIE https://m.edsoo.ru/00ad9b
KJIACChI HEOPraHNYECKUX Tc
COEJTMHEHUIN»
I'eneTnueckas CBSA3b MEXKIY bubmuorexa [JOK
48 | KJlaccamMu HEOPraHWYECKUX https://m.edsoo.ru/00ad9a
COEeIUHEHUN 50
bu6moreka [IOK
O0001IeHNe U cCUCTEMAaTU3 AL
49 . https://m.edsoo.ru/00ad9c
3HAaHUU
b2
Kontponbnas padota Ne3 mo teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[lepBbie MOMBITKH
bu6mmoreka [JOK
KIJIaCCU(UKAIIUU XUMUYECKUX
51 https://m.edsoo.ru/00ad9of
aneMeHToB. [loHsTHE O Tpymax fa
CXOJIHBIX JJIEMEHTOB o
[lepuoauueckuii 3aKoH U
bu6mmoreka [JOK
[Tepuoanueckas cucrema
52 https://m.edsoo.ru/00adas

XHMHUYECKUX 31eMeHTOB JI. H.
Menneneesa

2c
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bu6mmoreka [{OK

53 | Ilepuonsl, rpynibl, MOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
Crpoenue atomoB. CoctaB bubnmorexa [TOK
54 https://m.edsoo.ru/00ada3
aTOMHBIX saep. M30To1b! 1
CrpoeHue 3JIeKTPOHHBIX
bubmmoreka [{OK
000JI0YEK aTOMOB JJIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[Tepnoanueckoii cucremsr /1. U. be
MeneneeBa o
XapaKkTepruCTUKa XUMHIECKOTO
bu6moreka [IOK
DJIEMEHTA 110 €r0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Tepuonnueckoit cucreme 1. U. 24
Meuneneena _
3nauenue [lepuoguyeckoro
bu6mmoreka [IOK
3aKOHA IS Pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. 1. MenaeneeB — 6o
Y4€HBIN, MEeIaroT ¥ TPaXIaHuH -
PesepBublii ypok. O0001IEHIE 1
P P . bubmuoreka [JOK
crcTeMaTH3ams 3HaHui /
58 B https://m.edsoo.ru/00adb3
Bcepoccutiickas mpoBepoyHast 1
pabota T
KonTtponpHast padota Ne4 o teme
bu6mmoreka [JOK
«Ctpoenne aroma. XUMUYECKast
59 https://m.edsoo.ru/00adb4

cBsi3b» / Beepoccuiickas
poBepoyYHas pabora

86
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DNEeKTPOOTPULIATENEHOCTh

bubmuoreka [JOK

60 https://m.edsoo.ru/00adaa
aTOMOB XMMHUUYECKHX DJIEMEHTOB b8
bubmmoreka [{OK
61 HMNonnas xumuyeckas cBsA3b https://m.edsoo.ru/00adac
34
bubmmoreka [{OK
KoBanentnas nonspHas
62 https://m.edsoo.ru/00adaa
XAMHAYECKas CBA3b
b8
bu6moreka [IOK
KoBanentnas HenossipHas
63 https://m.edsoo.ru/00adaa
XAMHYECKas CBA3b
b8
bu6moreka [IOK
64 | CreneHb OKHUCICHUS https://m.edsoo.ru/00adae
28
bu6mmoreka [IOK
OKHUCIIUTEILHO-
65 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTEJIbHBIE PEAKITUN 76
bu6mmoreka [JOK
66 | OxuciauTeny 1 BOCCTAHOBUTEIIH https://m.edsoo.ru/00adb0
76
PesepBusblii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
CUCTEMATHU3alKA 3HAHUN I10 TEME
67 https://m.edsoo.ru/00ad9c
«Ctpoenne aroma. XUMHAYECKas 0
CBS3b» b2
. bubmuoreka [JOK
PesepBusblii ypok. O0001IEHIE U
68 P yp IH https://m.edsoo.ru/ff0d61

CHCTeMaTHu3alus 3HaHui

cb
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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9 KUIIACC

Ne KoanuecTBo yacon DJIeKTPOHHBbIE
1| Hara ungposbie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
cero
/ B 6 , U3y4eHust o0pa3oBaTe/bHbIE
a00ThI a00ThI
n p p pecypchl
[lepnoanueckuil 3aK0H.
bu6mmoreka [IOK
[Iepnoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI.
€
N. MenneneeBa
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB p
MEPBBIX TPEX MTEPUOTOB -
Knaccupuxanus u Bu6nuoreka ITOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buael XuMHU4ECKO CBSI3U U bu6mmoreka [IOK
4 TUIBI KPUCTATUTMYECKHUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6
KonTtponsnas padora Nel
o teme «IloBTopenue u
5 yri1yOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kiacca»
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Knaccudukarus

bubmuoreka [IOK

6 XUMHUYECKUX PEAKLUH 110 https://m.edsoo.ru/00adbcb
pa3IMYHBIM IPU3HAKAM 0
[TonsaTHe 0 ckopocTn
. bu6moreka [IOK
XUMHUYECKON PEaKIUU.
7 https://m.edsoo.ru/00adbe9
TTousiTe 0 TOMOTE€HHEIX U
a
re€TEPOTCHHBIX PEAKIUIX -
TlousiTe 0 XUMHYECKOM
paBHOBecuH. DAKTOPBHI,
bu6moreka [IOK
BJIMAIOIINE HA CKOPOCTH
8 . https://m.edsoo.ru/00adc28
XUMHWYECKOU PEaKINU U .
MOJOXKEHNE XUMHUYIECCKOTO B
paBHOBECHS
OKHCIUTETBHO- Bubmuoreka ITOK
9 BOCCTAHOBUTEIIbHEIC https://m.edsoo.ru/00adcad
peaknuu €
Teopus
. bubmuoreka [{OK
3IEKTPOTUTHUUECKOMN
10 https://m.edsoo.ru/00adcd6
mucconuanuy. CUIbHBIE U g
ci1abbie AIIEKTPOJIUTHI -
bu6mmoreka [JOK
HNonnsle ypaBHEHUS
11 https://m.edsoo.ru/00add44

peakuui

8
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XUMHUYECKUE CBOUCTBA

KHUCJIOT ¥ OCHOBaHUH B bubmuoreka [IOK
12 CBETE IMpeACTaBICHUI 00 https://m.edsoo.ru/00add5d
BIEKTPOIUTHYECKON 8
JIUCCOINAITAN
XuUMHYECKHEe CBOMCTBA
COJICH B CBETE bubmmoreka [{OK
13 | npexacraBineHuit 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JINCCOINAITAN
bu6moreka [IOK
[TonsiTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coyen
4
OGoGwenue i bu6moreka [IOK
15 . https://m.edsoo.ru/00addd 1
CUCTEMaTH3aIus 3HAHUH 5
[TpakTrueckas padota Ne 1.
bu6mmoreka [JOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3a7a4» h
KonTpombnas pabora No2
o TeMe
bubmuoreka [JOK
«DNEKTPOJIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS.

XUMHUECKUE peaKIiy B
pacTBopax»

0
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OOmast xapakTepuCTUKa
rajJoreHoB. XUMHUYECKHE

bu6mmoreka [IOK

18 CBONCTRA HA TIDIMEDE https://m.edsoo.ru/00addfe
puMmep 2
xJiopa
XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHUYECKHE Bubmorexa [JOK
19 CBONCTRA. TOMVICHIE https://m.edsoo.ru/00ade10
9 ylI ) é
MIPUMEHEHUE
[IpakTnueckas padora Ne 2 Bt -
no teme «lloyduenue nomorexa I
20 OO KHCTOTEL https://m.edsoo.ru/00ade34
’ 8
H3y4YEHHE €€ CBOMCTBY» B
Brruucnenuns o Eufs OK
YpaBHEHUSM XUMHUYECKHUX nomroTexa I
21 peaKIii, eCITH OJHH H3 https://m.edsoo.ru/00ade48
’ 8
peareHTOB JaH B H30BITKE -
OO6mras xapakTepucTuKa Bubmzorexa LIOK
22 S TeMEHTOB VI AFOVIILL https://m.edsoo.ru/00ade64
pyn a
AnnotponHslie Euf OK
MOAU(PHUKAIIUU CEPBI. nbmaorexa L1
23 https://m.edsoo.ru/00ade64

Haxoxnenue cepol u eé
COCIMHEHUH B IPUPOJIE.

a
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XUMHUYECKUE CBOUCTBA
cepbl

CepoBoa0po1, CTPOCHHUE,

bu6moreka [IOK

24 | ¢Qusmyeckue U XMMHYECKHE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcunpl cepol. CepHas
bu6moreka [IOK
25 Kuciota, (bl/ISI/I'—Ief e https://m.edsoo.ru/00adea?
XHUMHYECKUE CBOMCTRA, 3
MIPUMCHCHHE
XUMHUYECKUE PEAKIINH,
JeKalue B OCHOBE
MIPOMBIIIJICHHOTO CrIoco0a bubnuoreka [IOK
26 MOJIy4YECHHS CEPHOM https://m.edsoo.ru/00adec8
KHUCIOThl. XUMHUYECKOE a
3arpsi3HEHUE OKpY Karolei
Cpelbl COETUHEHUSMU CEPhI
Brruncienue MaccoBoit bubnuoreka [JOK
27 JIOJIA BBIXOJA NPOAYKTa https://m.edsoo.ru/00adec8

pCaKnuu

a
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OO1ast xapakTepuCTUKa
2JIEMEHTOB V A-Ipymiisl.

bu6mmoreka [IOK

28 A30T, pacipocTpaHeHHE B https://m.edsoo.ru/00adeea
npupo/e, pusndeckue u 6
XUMHUYECKUE CBOMCTBA
AMMHaK, ero pusndeckue bubnuotexa [JOK
29 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJTydeHHe U IPUMEHCHHUE 4
[IpakTrueckas padora Ne 3
bu6moreka [IOK
30 o Teme «[lostyserne https://m.edsoo.ru/00adf18
aMMuaKa, U3y4eHue ero 0
CBOMCTB»
A3OTHas KUCIOTa, €€ bubnuorexa [JOK
31 (bU3UYEeCKUe U XUMHUYECKUE https://m.edsoo.ru/00adf30
CBOIICTBa 6
Hcnonb30BaHne HUTPATOB
U coJieii aMMOHUS B
KauyeCcTBE MUHEPATbHBIX bubnuoreka [JOK
32 | ynoOpenuii. Xummuueckoe https://m.edsoo.ru/00adf51

3arpsA3HCHUC OKPY)KaIOH_Ieﬁ
Cpeabl COCANHCHUAMU
a30Ta

8
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dochop. Oxcun dpocdopa
(V) u dhocdopHas kuciora,

bubmuoreka [IOK

33 https://m.edsoo.ru/00adf68
(bu3HUeCKre U XUMUICCKHE a
CBOMCTBA, ITOJIy4CHHE -
Ucnonws3oBanue docdaTon
B Ka4€CTBE MUHEPAIbHBIX bubnuotexa [JOK
34 | ynoOpeHuii. 3arpsi3HeHUE https://m.edsoo.ru/00adfc2
TPUPOIHON CPEIbI 0
dbocdharamu
Yraepon,
bu6moreka [IOK
pacrnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupo/ie, GU3NIecKue u .
XUMHUYECKHE CBOWMCTBA -
Oxcunpl yrieposaa, ux
buznyeckue 1 XuMu4ecKue bubnuoreka [IOK
36 CBOMCTBA. DKOJIOTUYECKHUE https://m.edsoo.ru/00adfeb
poOJIeMbl, CBSI3aHHBIE C e
okcuzoM yriepona (1V)
. bu6mmoreka [JOK
YronpHas KUCIOTa U €&
37 https://m.edsoo.ru/00ae006

COJIn

C
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[Ipaktuyeckas padora Ne 4
o teme "[lonyuenue

bu6mmoreka [IOK

38 | yriaekucnoro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha e
kapOoHaT-uoH"
[TepBoHauanbHBIEC TOHATHUS
bu6moreka [IOK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O .
COCTMHEHUSX YTIIepoia B
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.edsoo.ru/00ae080
COCTMHCHUS .
[TpakTrueckas padota Ne 5.
Pemenue
bu6mmoreka [IOK
AKCIIEPUMEHTAJIbHBIX 337124
41 . https://m.edsoo.ru/00ae0bf
1o teme «BaxHeiime )
HEMETaJUIbI U UX B
COCTMHCHUS
KonTtponsnas padora Ne3
. bubnuoreka [JOK
o Teme «BaxHelme
42 https://m.edsoo.ru/00aelel

HEMCTAJJIBI U UX
COCIUHCHU A

8
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OOmast xapakTepuCTUKa
XUMHNYCCKHUX JJIEMCHTOB —

MeTajIoB. MeTananueckast bub6mmoreka [IOK
43 CBSI3b U METAJJINYECKAs https://m.edsoo.ru/00ael103
KPUCTAJUINYECKasl PELIETKA. e
dusnveckue CRBONUCTRA
METaJJIOB
XuMHYECKHE CBOMCTBA
bu6moreka [IOK
METAILIOB.
44 . https://m.edsoo.ru/00ael 15
DIEeKTPOXUMHUYECKUI P p
HanpsHKEHUM METaIoB B
OO6mme crocoOs
MOJIy4YECHHS] METAJIJIOB.
CmutaBel. Berauciaenust mo bubnuorexa [JOK
45 YPaBHEHUSAM XUMHUUYECKUX https://m.edsoo.ru/00ael 15
peaKkuuii, €ClIii OJJUH U3 6
pEareHTOB COJACPKUT
MpUMECH
bubmuoreka [{OK
[TonsiTue o koppo3uu
46 https://m.edsoo.ru/00ael27
METaJJIOB g
bu6mmoreka [JOK
47 [Ilenouynble MeTaIBI https://m.edsoo.ru/00ac14b

2
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OKcHIbI U TUIPOKCHU/IBI

bubmuoreka [IOK

48 https://m.edsoo.ru/00aec14b
HATPHSI ¥ KaJTUsl 5
[llenoynozemenbHbIC bubnuorexa [JOK
49 METaJUIbI — KaJILIIUU U https://m.edsoo.ru/00acl 5e
Marsum 8
. bu6mmoreka [IOK
Baxxneimmue coemuHEHNS
50 https://m.edsoo.ru/00ael 5e
KaJIbIIHAS
8
51 O0600mIeHne n
cucTeMaTu3anys 3HaHu|
.. bu6moreka [IOK
JKécTKkoCTh BOIBI 1
52 . https://m.edsoo.ru/00ac188
crocoObI €€ yCTpaHCeHUS p
[TpakTuueckas padorta Ne 6 bubnuoreka [IOK
53 o teMe "JKECTKOCTH BOJIbI https://m.edsoo.ru/00aelae
U METOJIbl €€ yCcTpaHeHus " 8
bu6mmoreka [IOK
54 ATOMUHUT https://m.edsoo.ru/00aelc6
4
AmMdoTtepHbIe CBOCTBA bubmmorexa LOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIPOKCHIA 4
bu6mmoreka [JOK
56 Kemeso https://m.edsoo.ru/00aeld8

6
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57

Oxcuppl, TUAPOKCHUIBI U
cosim xkene3a (I11) u xxenesa
(I11)

bubnuoreka [IOK
https://m.edsoo.ru/00ae35e
6

58

O06o061IeHNE U
cUCTeEMAaTHU3alus 3HaHNN

59

[IpakTueckas pabora Ne 7.
Pemenne
IKCIIEPUMEHTAJIbHBIX 33724
mo Teme «Baxuenmne
METAJIIbI U BX
COETMHEHU S

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de
8

60

Brranciaenus mo
YpaBHEHUSAM XUMHUYECKHUX
peaKkuuii, €Clii OJUH U3
peareHTOB JaH B H30BITKE
WJTU COJICPYKUT MPUMECH.
Brrunciaenus MmaccoBoi
JI0JIA BBIXOJ1a MTPOIYKTa
peakiuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael75

0

61

O0600611eHNE U
CHCTEMAaTH3alMs 3HAHUI

62

KonTtponeHas padota Ne4
o teme «Baxnenmue
METaJIbl U UX
COEJIMHEHUS»



https://aram.uralschool/
mailto:aramschool@mail.ru

BemecTBa u marepuaisl B bubnuorexa [JOK

63 IIOBCETHEBHOM KU3HU 1 https://m.edsoo.ru/00ae3f5
YyernoBeKa 0

bub6mmoreka [IOK

XHUMHUYECKOE 3arpsi3HEHUE

64 . 1 https://m.edsoo.ru/00ae427
OKpYXalolen cpebl 0

bu6moreka [IOK

Ponpe xumuu B pemieHnn

65 1 https://m.edsoo.ru/00ae427
9KOJIOTUYECKUX TIPOOIeM 0
PesepBHBIi ypOK. bubnuoreka [JOK

66 O06o06mmeHne 1 https://m.edsoo.ru/00ae0d0
cucTeMaTH3alys 3HaHuH a
Pe3epBHbIi ypok. bubnuorexa [JOK

67 O6o06meHNEe 1 1 https://m.edsoo.ru/00adb33
CHUCTEeMaTH3allusl 3HAHUI c
PesepBHBIil ypoK. bubnuoreka [IOK

68 O6o006meHNe 1 1 https://m.edsoo.ru/00ad9¢cb
CUCTEMaTH3aIus 3HAHUH 2

OBLIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOTI'PAMMBI

8 KUIACC

Kon
npose
psiemo IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI
ro NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJ
bTaTa
1 ITo Teme: «IlepBoHaYanbHbBIE XUMUYECKUE TTOHSATHS)
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHN: aTOM, MOJICKYJIa, XUMHUYECKUHN DIIEMEHT,
MPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMECh (OAHOPOAHAS M HEOJHOPOIHAS), BAJICHTHOCTb,
OTHOCHTENIbHAs aTOMHas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIEeCTBAa, MOJb, MOJISPHAS
1.1 Macca, MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTa B COCTMHEHHUH, MOJISIPHBIN 00BEM, XUMUYECKas
peakmus, KiacCH(pUKAIMS PEaKIHil: peakiuy COCIUHCHHS, PEaKINH Pa3JIOKCHHS, PEaKIUH
3aMeNIeHUs], peakInu 0OMeHa, 9K30- U SHIOTEPMHUUECKHUE PEAKITNHU, TETUIOBOM 2P HEKT peaKInu,
pacTBoOp, MaccoBas J0Jis BellecTBa (MPOIEHTHAsI KOHLIEHTPALIKs) B pacTBOPE
10 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U MPUMEHATH 3TU TMOHATHUS
' P OMMCAHUH BEIIECTB M UX MpPEeBpalleHU
13 HCIO0JIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY Ul COCTaBJIeHHS (OpMyJN BEIIECTB U ypaBHEHUI
' XUMHUUYECKUX PeaKInil
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOTO y4eHHUs, 3aK0OHa ABOTaipo
1.5 OTIPEIeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX
16 KJIACCU(UIIMPOBATh XUMHUYECKHE PEaKIHUH (10 YUCIYy M COCTaBy YYAaCTBYIOLIUX B PEAKIUU
' BEIIECTB, 10 TEIIOBOMY (D PexTy)
1.7 BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MAcChl BEIIECTB
1.8 BBIYHCIISATH MAaCCOBYIO JIOJIF0 XUMUYECKOTO JIEMEeHTa M0 POpMYie COSAUHEHUS,
1.9 BBIYHCIISATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE



https://aram.uralschool/
mailto:aramschool@mail.ru

1.10

IIPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl IO3HaHMSI — HaOJIOACHHE, U3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICICHHBIN)

[To Teme: «BaxkHeimume NpeACTaBUTENN HEOPTaHUUECKUX BEILIECTBY

2.1

PaCKpBIBATH CMBICI OCHOBHBIX XUMHWYCCKUX TTOHSITHM: OKCHJ, KMCJIOTa, OCHOBAaHHUE, COJIb

2.2

OIpeNeNATh IPUHAAIEKHOCTD BEILECTB K ONPEAEIEHHOMY KJIACCy COEUHEHUH 10 popMyliamMm

2.3

KJIACCHU(UITUPOBATH HEOPTAHUYCCKUE BEIIECTBA

24

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XMMHYECKHE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPXKass OMNHCAaHWE MPUMEPAMU  MOJIEKYJISPHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEaKINil

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCHMMOCTH OT HX Kad4€CTBCHHOIo CoOCTaBa,
BO3MOXHOCTH NPOTECKAHUA XUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeIoBaTh MpaBUJIaM MOJIb30BaHUS XMMHUECKOH MOoCy 101 U 1a00paTOpHBIM 000pYA0OBAHHUEM, &
TaKXXE IMpaBHUJIaM O6paH16HI/I$I C B€IIECCTBaMU B COOTBETCTBUU C MHCTPYKIHUAMMU I10 BBIITIOJTHEHHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB M0 MOJYYEHUIO M COOMPAHMIO ra3000pa3HBbIX BEIIECTB
(Boopoda M KHUCIIOpOJa), MPUTOTOBJICHHIO PAcTBOPOB C OMNPEIEeNEHHOM MaccoBOM oJieit
pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATb M IPOBOJUTH XHUMHMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAcCTBOPOB IIEJIOYeH M KHCIOT C IIOMOIIBI0 HHAMKATOPOB (JIAKMYC,
(dhenondTanenH, METHIOPAHXK U IPYTHE)

2.7

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIiuu

[To teme: «llepunoanueckuii 3akoH u Ilepuoanyeckasi cucteMa Xxumuieckux snementon . U.
MenpneneeBa. CtpoeHne aToMOB. XUMHUYECKas CBs3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHHBIC
peaKIum»

3.1

PaCKpheIBaTb CMBICII OCHOBHBIX XUMHWYECKHUX TTOHSITUM: AApo aToma, 3J'ICKTpOHHBII71 cliou aToMma,
aTOMHasd Op6I/ITaJ'II>, pagnyCc aroMa, XUMHUUYECKasA CBsA3b, IMOJIAPHAasA U HEIIOJISIpHAasA KOBAJICHTHAA
CBA3b, JICKTPOOTPHULATCIbHOCTL, NOHHAA CBA3b, HOH, KATHUOH, AaHUOH, CTCIICHb OKHCJICHHA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHYCCKHUEC JJICMCHTBI
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OIIMCHIBATh W XapaKTepu3oBaTh TaOnmuHylo ¢opmy lleproandeckoil cucTeMbl XUMHYECKHX
9JIEMEHTOB: pa3iMuaTh MOHATUS «TJaBHAsg NoArpynna (Arpymma)» ¥ «1oOo4Has HOArpyImna
(brpynma)», «Manbie» U «00IbIINe» MepUOIbI

34

packpsiBath cMmbici [lepnoanueckoro 3akona J[.M. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAaHKE
NIEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMMUYECKHMX DJJIEMEHTOB OT HX IIOJOXKEHUS B
IIepuoaunueckoii cucreme
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COOTHOCHTH OOO3HAuYeHHs, KOTOpble uMmeroTcs B Tabmuue «llepuognueckas cucrema
35 xumudeckux syeMeHToB .M. MeHneneeBay € 4YUCIOBBIMM XapaKTEPUCTHUKAMH CTPOECHUS
' aTOMOB XMMMYECKUX D3JIEMEHTOB (COCTaB M 3apsii sjapa, oOlLee 4YHUCIO IEKTPOHOB U
pacIpeielIeHUe UX 110 SJIEKTPOHHBIM CIIOSIM)

3.6 OTPEEIATh CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
3.7 OTIPENIETIATh BUJI XUMHUYECKOM CBSI3H (KOBAJICHTHASI U MOHHASI) B HEOPTaHUYECKUX COCTMHEHUSIX
9 KJIACC
Kon
nposeps . .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
€eMOoro
NMPOrpamMmMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbT
ara
1 ITo Teme: «BelecTBO U XUMUYECKask PEAKIIU»
PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX MTOHATUN: PACTBOP, AIEKTPOIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS JUCCOIMAIMS, PEaKIU HOHHOTrO OOMEHa, KaTajiu3aTop, XHMHUYECKOe
1 paBHOBecHe, OOpaTHUMble U HEOOpaTHMbIE pEaKIUU, OKHUCIUTEIbHOBOCCTAHOBUTEIIbHbIC
peakuy, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCICHHME U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
amM(pOTepHOCTb, XUMHYECKas CBs3b (KOBaJICHTHAsA, HOHHAS, METaNIN4YecKas), KpucTajindeckas
penéTKa, CIIaBbl, CKOPOCTh XUMUYECKOMN peaKkInu
1o WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHUA W NPUMEHATh 3TU MOHATHUSA
[IpY ONMCAHUU BEUIECTB U UX MPEBpALICHUI
13 COCTaBJISITh YPABHEHUS JIEKTPOJIUTUYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0UYeH U COJIeH, IOJIHbIE
Y COKpali€éHHbIe ypaBHEHUS peaKInii HOHHOTO 0OMeHa
14 pacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUHUM  MOCPEACTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEeaKIHii
1.5 MPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOUN peakinu
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Ilo temam: «HemeTauisl 1 UX coeqUHEHUS» U «MeTayuibl U UX COEIUHEHUS)

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIEHU(PUUECKIE XUMUYECKHE CBOWCTBA MPOCTHIX H
CJIOXHBIX BEILECTB, IOATBEPK/1asi ONMCAHNE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN

COOTBCTCTBYIOIIMX XUMHNYCCKUX pCaKHI/Iﬁ

2.2

COCTaBJIATh YPAaBHCHUA peaKHHﬁ, MOATBEPKAAOIINX CYHICCTBOBAHHUE TCHETHYCCKOM CBSI3H

MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATH CBOIiCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHU A, BOSMOXHOCTHU ITPOTCKAHUSA

XUMUYECKUX IPEBPALLCHNUM B Pa3JIMYHBIX YCIOBHIX

2.4

CJIeZI0BATh NIPaBUJIaM MOJIb30BaHMs XMMHUYECKON MOCYA0M 1 1a00paTOPHBIM 000PYJOBAHUEM, A
TaKKe MpaBuiaM oOpallleHus ¢ BEIIECTBAaMU B COOTBETCTBUH C MHCTPYKIHUSMU 11O BBIITOJIHEHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB MO MOJYYEHUI0 U COOMPAHMIO ra3000pa3HBbIX BEIIECTB

(aMMMaKa M yrieKucioro rasa)

2.5

OpOBOAWUTE PpCaKOWM, MOATBCPKIAAIOMINC KA4eCTBEHHBLIM COCTaB Pa3IMYHBIX BCHICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHA-, Opomua, wWoaua, kKapOonar, Qocdar, cuIMKar,
cynbdar, TMAPOKCHINOHBI, KATHOHBI aMMOHHSI, HOHBI H3yY€HHBIX METAJUIOB, IIPUCYTCTBYIOIINE

B BOJHBIX PacCTBOpAX HECOPraHMYCCKUX BCIICCTB

ITo Teme: «XuMus U OKpyKaromias cpear»

3.1

PaCKprIBaATh CMBICI OCHOBHBIX XUMHWYCCKUX TTOHSITUM: HZ[K BCIICCTBA, KOPPO3Usd METAIIIOB

3.2

IIPUMEHATb OCHOBHEIC OII€palun MBICITUTEIbHON ACATCIIBHOCTH — aHAJIUW3 U CUHTE3, CPABHCHHUC,
O606H.[€HI/IC, CUCTEMATHU3AalWIO, BBIBIICHUC IIPUYNHHO-CIICACTBEHHBIX CBsI3el — IJI1 U3YUYCHUA
CBOMCTB BEIIECTB M XHMMHUUYECKHUX peaKHHﬁ; CCTCCTBCHHOHAYUYHBIC MCTOJbI IIO3HAHUA —

HaOIoIeHNE, U3MEPEHUE, MOJISTUPOBAHHE, SKCIIEPUMEHT (peaibHbId U MBICJICHHBIN)
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

. [Ipenmer xumuu. Posib XMMUM B KM3HM 4YeloBEeKa. XUMHS B CHCTEME HayK. leina u
BemiecTBa. Ou3nyeckne CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

12 ITonarue o METOJaX IIO3HAHHI B XHUMUH. Yucteie BeIieCTBa M CMCECH. Crioco0n1
pa3aeieHust cMecen

13 ATOMBI U MOJEKYIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U cioxHbIE BellecTBA. ATOMHO-MOJIEKYISIPHOE yUeHUE

Xumunyeckass (Gopmyna. BaleHTHOCT aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
1.4 IOCTOSIHCTBA cocTaBa BemiecTB. OTHocHUTelabHasd aTtoMHag Macca. OTHocHuTeIbHas

MOJICKYJIApHas Macca. Maccosas J0JI1 XUMHYCCKOI'O 3JIEMEHTA B COCAMHECHNU

15 KonnuectBo BemectBa. Mosb. MosgpHas macca. B3auMOCBs3b KOJIMUECTBA, MACChl U
Yyclia CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéThl o hopmynam XUMHUECKUX COETMHEHU N

®uU3NYecKue U XUMHUYECKHUE SIBIICHUS. XHUMHUYECKasl peakiuss U e€ MpPU3HAKU. 3aKOH
1.6 COXPaHEHHUS MacChl BELIECTB. XUMHUYecKHe ypaBHeHHs. Kiaccuduxanuss XUMHUECKUX

peaknuii (CoequHEHUs, Pa3IoKEHUs, 3aMEIICHHs, OOMeHa)

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYA0H, ¢ MpaBuiiaMi paboThI B
naboparopuu U mpuéMaMu oOparieHus ¢ J1adopaTOPHBIM O00OpPYIOBaHUEM, HU3yUCHHE U
omnucaHue (PU3NYECKHX CBOWCTB 00pa3llOB HEOPraHMYECKUX BEUIECTB, HaOIIOACHUE
¢usnueckux (IUIaBlieHWE BOCKA, TasHUE JIbJ]a, PACTUPAHKE caxapa B CTYIKE, KHUIICHUE U
KOHJICHCAIIMSI BOJIbI) M XUMUYECKHX (TOPEHHE CBEYH, MPOKAIIMBAHNE MEAHON IIPOBOJIOKH,
1.7 B3aUMO/JICHICTBUE MeJa C KHUCJIOTOW) sIBICHUH, HAONIOACHHWE M ONHUCAaHWE IMPHU3HAKOB
MPOTEKaHUsl XMMUYECKUX peaknuil (pas3fiokeHue caxapa, B3auUMOJEHCTBHE CepHOU
KHUCJIOTBl € XJOpuaoM Oapus, pasnoxkeHue ruapokcuna menu(Il) mpu HarpeBanum,
B3aMMO/IEHCTBHE XKene3a ¢ pactBopoM conu Meau(ll), usydenue cnocoOoB pasnesneHus
cMecel (c TMOMOIIBI0 MarHuTa, (UIBTPOBaHUE, BBIMAPUBAHUE, JUCTHILISAIMS,

xpOMaTorpa(me), MpOBCACHUC OYUCTKU HOBapeHHOﬁ COJIH, Ha6J'IIOI[CHI/IC N OIIMCAaHUC
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PE3yIbTAaTOB MPOBCACHUA OIIbITA, WIIOCTPHUPYIOUICTO 3aKOH COXpPaHCHHUA MACChI,

CO3JaHME MOJIETEN MOJIEKYI (1IapOCTEPIKHEBBIX)

Baxuelire npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — aieMEHT U MpOCTOE BEIIECTBO.
Haxoxnaenue xucinopona B npupoje, pusnueckue U XMMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. Ilpumenenue xkucinopoaa. CrnocoObl MOJy4eHHs KHCIOpoJa B
nabopatopur ¥ TPOMBINUIEHHOCTH. KpyroBopor kwuciopoma B mpupoae. O30H —

AIJIOTPOTHAS. MOAU(PHUKALUS KUCIOPOaa

2.2

TennoBoit 3pdexT XUMHUYECKON peakIuu, TEPMOXHMUUYECKHE YpaBHEHHS, HK30- H
SHAO0TEPMHUUECKUE peaklry. TOIINBO: yroyb U MeTaH. 3arpsi3HEHUE BO3yXa, YCUJICHHE

MapHUKOBOTO 3(dekTa, pazpyieHne 030HOBOTO CIIOS

2.3

Bomopo — anemeHT 1 nipoctoe BeriecTBo. HaxoxkieHne BoI0poa B MpUPoe, GU3NUSCKHE

1 XUMHYECKUEC CBOﬁCTBa, IIPUMECHCHUC, CITOCOOBI IIOJIY4YCHUA. KucmoTs! 1 conu

24

MouispHbiii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBoMcTBa BOoJAbl. Bona kak pactBoputenb. PactBopbl. HackieHHbie u
HEHACHIIIIEHHBIC PACTBOPHI. PacTBOPUMOCTH BeIIeCcTB B BoJjie. MaccoBas 710715 BEIEeCTBA B
pactBope. XUMHUUYECKUE CBOMCTBA BOJbl. OcHOBaHUsA. Pojb pacTBOpOB B MPUpPOJIC U B
KU3HU yenoBeka. KpyroBopoT Bo/ibl B pupoie. 3arpsi3HEHUE NPUPOIHbIX BoA. OXpaHa u

OYHCTKA ITPUPOJHBIX BOJI

2.6

Knaccudukanus Heopranmdyeckux coenuHenuit. Oxcupapl. Kitaccudukanus OKCHIOB:
cojeoOpa3zymolne (OCHOBHBbIE, KHUCIOTHBIE, aM{(OTEpHbIE) M HECOJeoOpasyrolIue.
Howmenknarypa okcuaoB. duznueckne M XUMHUYECKHE CBOMCTBA OKcUAOB. [lomyueHue

OKCHJIOB

2.7

OcHoBanus. Knaccuduxanust ocHoBaHWM: WIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenkmarypa ocHoBaHui. @PU3NMYECKHME U XMMUYECKHE CBOMCTBA OCHOBAHUM.

[Tonyyenue ocHOBaHUI
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2.8

Kucnotsl. Knaccudukamnus kucnor. Homenknatypa kucinot. @u3nuecKkiue 1 XHMHUUECKUE

cBoMcTBa KUCNOT. Panx akrusHocTH MetaiuioB H.H. bekerosa. [losrydenne kucnor

2.9

Conu. Homenknarypa cosieii. dusnueckue u XuMudeckue cBoiicta coiiel. [lomyuenue

coien

2.10

I'enermueckas CBI3b MCKAY KlIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH DKCIIEPUMEHT: KaueCTBEHHOE OTPE/ICICHUE COJCpKaHUs KUCIOpoJaa B
BO3/yXe, IOJIydeHHE, COOHMpaHHe, paclio3HaBaHHE M H3YyUeHHE CBOWCTB KHCIIOpPOJA,
HaOJIO/IEHUE B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJOM W YCIOBHSI BO3HHKHOBEHHS U
MpeKpanieHus: TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHUJIOB U OMMCAHUE UX
CBOWCTB, TMOJIydeHHE, COOHMpaHHe, paclo3HaBaHHWE W M3yYCHHWE CBOWCTB BOJOPOJIA
(ropenue), Bzaumoeiicterue Bojopoaa ¢ okcugoM menu(Il) (Bo3aMoKHO MCIOIb30BaHNE
BHJICOMATepHajoB), HabOmoneHne o0pa3loB BEMIECTB  KOJWYECTBOM 1  MOJb,
HCCIIeZIOBaHUE OCOOCHHOCTEH PACTBOPEHHS BEUIECTB C PA3UYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM JI0JIEW pacTBOPEHHOTO BEIECTBA,
B3aUMO/ICHCTBUE BObI C METAJIIaMH (HATPUEM M KaJlblieM) (BO3MOKHO MCIOJIB30BaHUE
BHUJIEOMATEpPUAJIOB), OIpEAEIEHUE pPacTBOPOB KHUCJIOT M IIEJ0Yel ¢ MOMOUIBIO
WHMKaTOPOB, HCCIEI0BaHUE 00pa3ll0B HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOI0/IeHNe W3MEHEHHS OKpPacKM HHIUKATOPOB B pAcTBOpax KHUCIOT W UIEJIOYEH,
n3ydeHue B3ammojencTBusi okcuaa meau(ll) ¢ pactBopom cepHON KHUCIOTBI, KHUCIOT C
MeTalylaMi, peakluil HelTpanu3aluu, T[OJIy4YeHHEe HEePACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJTHOIO METajula IPYrMM U3 PacTBOPA COJIM, PEIIEHHE SKCIIEPUMEHTAIBHBIX

3aJa4 110 TCMC «BaxHeHII1e Kiracchl HCOPTraHNYCCKUX COCﬂHHGHHﬁ))

[Tepuonnueckuii 3akoH u [lepuoandeckasi cucrema Xumudeckux sineMenton [. 1.
MenneneeBa. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIC pCaKIINH

3.1

HepBLIe IIOIIBITKH KJIaCCI/ICI)I/IKaI_II/II/I XUMHUYECKUX »dJeMeHTOB. IlonsTHe o0 rpymmax
CXOIOHBIX 3JICMCHTOB (HICJIO‘{HBIG H ICJIOYHO3CMCEIIbHBIC MCTAJLIbI, I'aJIOI'CHbI, HHCPTHBIC

rasbl). DJIEMEHTBI, KOTOpble 00pa3yoT aM(OTepHbIe OKCHU/IBI U THAPOKCUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuoamyeckass cucremMa XUMUYECKUX dieMeHTOB J[.H.
MenneneeBa. KopotkonepuogHas u mHHONepuoaHas ¢opmbl [leproandeckoit
cuctemsl xuMuueckux aneMeHToB .M. Menneneesa. [lepuonast u rpynnsl. GU3nyeckuit

CMBICJI MOPAAKOBOT'O HOMEpA, HOMEPOB MCPUOJa U I'PYHIIbI 9JICMCHTA
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Crpoenne aromoB. CocrtaB artoMHbIX suep. M3otomel. Onextponbl. CrpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3neMeHTOB [lepuoandeckoit
cucremMbl J[.1I. MenneneeBa. XapakTepuCTUKA XHMHYECKOTO JJIEMEHTa II0 €ro

nosnoxeHuro B Ilepuoanyeckon cucreme .M. MeHnneneesa

34

3aKOHOMEPHOCTU M3MEHEHHUS PaJlyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIIMUECKUX
U HEMETAJUIMYECKUX CBOWCTB IO rpynmaMm M mnepuojam. 3HaueHue llepuoanueckoro
3akoHa M [lepmoanuecKko CUCTEMBl XMMHUYECKHMX JJEMEHTOB JUIs Pa3BUTHS HAYKH U

npaktuku. J[.M1. MenaeneeB — y4€HbIN U IPAKIAHUH

3.5

Xumuyeckass  cBsi3b.  KoBanmeHTHast — (mosiipHass M HEMOJISIpHAsi)  CBSI3b.

SHCKTPOOTPI/IIIaTeJ'II)HOCTB XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenb OKHCJICHHUA. OKHCITUTEIIBHOBOCCTAHOBUTEILHBIC pCaKkuu. HpOH@CCBI

OKHCJICHMS B BOCCTaHOBJICHU. OKHUCIUTEIIM U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH HSKCHEPUMEHT: HM3ydeHHE OOpas3I0B BEUIECTB METAUIOB M HEMETAJUIOB,
B3aUMO/ICHCTBUE THAPOKCHIA IIMHKA C PAacTBOPAMM KUCJIOT M IIesouei, MpoBeleHue
OTIBITOB, WJUTIOCTPUPYIOIIMX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLui

(ropeHue, peakiuu pa3ioKeHUs, COCTUHEHU)

9 KUIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemecTBo 1 xumMudeckas pEaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuomuueckass cuctemMa XuMHUYeCKHX djeMeHToB J[.U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHCHHMHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIWS, KAJIbIUSA U UX COSAUHEHUN B COOTBETCTBHH C

IIOJIOKCHHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUEM HUX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHAbI XUMHWYECKOH CBsI3H. TUIBI KpUCTAJUIMICCKUX pCHIéTOK,
3aBHUCHUMOCTD CBOMCTB BEIIECTBA OT THUIIA KpHCT&J’IJ’IH‘lGCKOﬁ peH_IéTKI/I M BUJA XMMHUYECKOMH
CBs3H. KﬂaCCH(bHKaHHH U HOMCHKIJIaTypa HCOPraHNYCCKHUX BCLICCTB (Me)KI[yHaPOI[HaH u
TpI/IBI/IaJ'ILHaH). XHUMHYECKHE CBOICTBa BCHICCTB, OTHOCAIIUXCA K Pa3IMYHbIM KilaCCaM

HCOPraHN4YCCKUX COCHHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCUICCTB
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1.3

Knaccugukanuss XuMUYeCKUX peakuil Mo pa3IuyHbIM MpU3HAKaM (TI0 YHCITYy U COCTaBy
YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3()(eKTy, M0 M3MEHEHUIO CTENeHEH
OKHUCJICHUS] XUMUYECKHX AJIEMEHTOB, TI0 OOPaTUMOCTH, 110 YYACTHIO KaTaau3aTopa). JK30-
U OHAOTCPMHYCCKUC PCAKIHU, TCPMOXHMMHUYCCKHUEC YPABHCHMUA. Ilonarue o CKOpPOCTH

XUMHUYECKOU peaKiuu

1.4

[onsiTne 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKUX peaknusax. [[oHsATHE O TOMOTe€HHBIX
U TeTePOTEeHHBIX peakuusax. [[onaTre 0 XuMru4ecKkoM paBHOBECHH. DaKTOPBHI, BIUSAIOIIUE HA

CKOpPOCTH XUMHUYECKOM PCaKnr U OJOKECHUC XUMHUYCCKOTO PaBHOBCCHA

1.5

OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE pcaKkuuu, 3J'ICKTpOHHI:II>i OajlaHC OKHUCIIMTEIILHO-
BOCCTAHOBHUTEIIBHON peaKIum. CocraBnenue YpaBHEHUH OKHCIIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTO/JIa SJICKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOTUTUYECKON NUCCOLMALMU. DIIEKTPOJUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MexaHI/ISM arucconuanmu BEUIECTB C paSJ'II/I‘—IHBIMI/I BUOaMU XHMH‘IGCKOﬁ CBJsI3H.
Crenenp aucconuanui. CHIBHBIE U ClIa0ble JIEKTPOIUTHI. Peakiiuum MOHHOTO OOMeEHa.
VYcnoBus TPOTEKaHUs PEaKIMii HOHHOTO OOMEHa, TOJIHBIE M COKpAalléHHBIE HOHHBIC
ypaBHeHUs1 peaknuii. CBOMCTBa KUCIOT, OCHOBAHUM M COJICH B CBETE MPEACTABICHUI 00
AJIEKTPOJIUTUYECKON aucconmann. KayecTBeHHbIE peakuuu Ha HOHBL [loHATHE O

TUIPOJIU3E COJei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTAIIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJUIOB W HEMeTauioB (TpaduTa M anmasa), CIOXKHBIX
BEIIECTB (XJIOpUIa HATPUsl); UCCIIEOBAHUE 3aBUCIMOCTH CKOPOCTH XMMHUYECKOM peaKiuu
OT BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB; HMCCIENOBAHUE DIEKTPOIPOBOJHOCTH PACTBOPOB
BEIECTB, Mpoliecca AUCCOIMAIMU KUCIIOT, 1IeJI04Yei U cojieil (BO3MOXKHO HCIIOIb30BaHHE
BHUJICOMATEPUANIOB); MPOBEACHHUE ONBITOB, WUTIOCTPUPYIOMINX MPU3HAKU TMPOTEKAHUS
peakuuii n”oHHOrO oOMeHa (0Opa3oBaHHE OcajJKa, BbIAENECHUE Tra3a, oOpa3oBaHHE BOJbI);
OTIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEaKIIHi
(ropeHue, peakiuu pa3ioKeHus, COeIMHEHHS ); paClIO3HABaHUE HEOPraHUYECKUX BEIECTB

C IIOMOIIIBIO KAYCCTBCHHBIX peaKI_II/II\/'I Ha UOHBI; PCIICHUEC 3KCIICPUMCHTAJILHBIX 3a1a4

Hemetannsl 1 uX coeIMHEHUS
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2.1

OOmiast xapakTepucTHkKa rajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHbBIE
crerneHu okucieHus. CtpoeHue u GU3NUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — T'aJOTCHOB.
XUMHYECKHE CBOMCTBA HA MPUMEPE XJIOpa (B3aUMOJICHCTBUE C METAJUIAMH, HEMETaJlIaMH,
miesioyamu). Xsopoojopoa. CoisiHas KHUCIOTa, XUMHUYECKHE CBOICTBA, IOJyYEHHE,
npuMeHeHue. JleicTBre Xjiopa M XJOPOBOJOPOJAa HAa OPraHU3M 4esoBeka. BaxHeimme

XJIOPUABI U KX HAXOXICHUC B IPUPOJLC

2.2

Oobmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OcOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u GU3nIecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJIOTPONHbIE MOIM(UKALMU KUCIOPOJa M Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOoeHHE, (PU3NUYECKHE U XUMUYECKHUE CBOMCTBA. OKCHUIBI
CCPbl KaK MPEACTAaBHUTCIU KHCJIOTHBIX OKCHUIOB. CepHas[ KHCJIOTa, (1)I/ISI/I‘I€CKI/IG n
XMMHUYECKHEe CBOMCTBa (0OIIMe Kak IMpeiCcTaBUTENs Kilacca KUCIOT U Crelu(UYEecKHe).
XUMHYECKUE PEeaKINH, JIeXKaIINe B OCHOBE MPOMBIIIJIEHHOTO Crioco0a MoydeHus: CepHOM
kucyoThl. [Ipumenenne. Conu CEpHON KUCIOTHI, KAUeCTBEHHAs! peaKIius Ha Cyab(ar-uoH.
HaxoxzieHne cepbl ¥ €€ COeIMHEHNI B TPUPoJae. XMMUYECKOE 3arpsi3HEHNE OKPYKArOIIeH
Cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE IOXKIW, 3arpsi3HEHHE BO3/AyXa M BOJOEMOB),

CrocoObI €ro MpeI0TBPAIICHHS

2.3

OO6mrast xapakTepucTuka 3meMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHUS. A30T, paclpoCTpaHEHHUE B MpUpPOIE, (PU3UUYECKHE U
XUMUYEeCKrue cBolicTBa. KpyroBopor azora B mpupone. AMMHUAK, ero (Qu3nyecKkue u
XMMHYECKHUE CBOWCTBA, MoyiyueHue W mnpumeHeHue. Cosin aMMOHMS, UX (QU3NYECKHE U
XMMHUYECKHE CBONCTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha HOHBI aMMOHUS. A30THas
KHCTIOTa, e€ MojTy4yeHue, (u3niecKkue 1 XuMUIeCKHe CBOMCTBA (00Iue KaK MpeICTaBUTEs
KJ1acca KUcioT U cnenuduyeckue). McnoapzoBanue HUTPATOB U COJIe aMMOHHMSI B KAUECTBE
MUHEpaJIbHBIX y100peHuil. XuMU4eCcKoe 3arpsi3HeHNE OKPYKAIOIIEH Cpe/ibl COSAMHEHUSIMHU

a3oTa (KI/ICJ'IOTHBIG AO0XIH, 3arpA3HCHUC BO3yXa, IIOYUBBI U BOI[OéMOB)

24

docdop, ammoTponHbie MogupuKauu Gocdopa, GU3NUESCKHE U XMMHUYCCKUE CBOMCTBA.
Oxcupn docdopa(V) u docdhopnas kucinorta, ¢u3MYecKue U XUMHYECKHE CBOMCTBA,

nonyuenue. Mcnons3zoBanue GochaToB B kauecTBE MUHEPATBHBIX YI0OPEHUN
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2.5

OOmast xapakrtepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTENEHW  OKUCIEHUS.  YTJIEepOJ,  aUIOTPONHBIE  MOAW(DUKAIUH,
pacmpocTpaHeHue B TMpUpojae, (U3NYECKUE H XUMHYECKHE CBOWCTBA. AmcopOrus.
Kpyrosopot yriiepona B mpupojge. Okcuabl yriepoaa, UX (U3NYCCKHE W XUMUYCCKHE
CBOWCTBA, JACHCTBUE HA JKUBBIC OPTaHU3MBI, TOJTy4YEHHE U MPUMEHEHHE. DKOJIOTUYECKHE
npoOieMbl, cBsi3aHHBIE ¢ okcuaoM yriepoaa(IV); rumoresa rio0aTbHOTO TOTEIUICHHS
KJIUMaTa; TapHUKOBBIA >(PdekT. YronapHas KuciaoTa U €€ coiim, ux (usnyeckue u
XHMUYECKHE CBOWCTBA, OJTyUYeHUE U NMpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHaT-
nonbl. Vcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM

XO3IUCTBE

2.6

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriiepoja
(MeraH, 3TaH, 3TWJIEH, alETHJIEH, 3TaHOJ, TJIMLEPUH, YKCycHas Kuciorta). VX cocraB u
XuMudeckoe ctpoeHue. [loHaTne o OGMOJIOTHYECKH BaKHBIX BEIIECTBAX: KUpaX, Oenkax,
YTJIEBOJIaX — M MX POJIHM B JKU3HM YeJIOBEeKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX U

HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢@usmueckue U XUMHUYECKHE CBOWCTBA, IOJIyu€eHHE U TMPUMEHEHHE.
Coemunenus kpemHusi B mpupojae. OOmue npencrtaBieHus o6 okcuae kpemHus(IV) u
KpeMHUEeBOl  kuciote. CuIMKaThl, UX UCHOJIb30BaHHWE B  OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH. BaxkHeilre cTpouTenbHble MaTepuabl: KepaMuKa, CTEKJIO, [IEMEHT,
0eToH, xxene300eToH. [Tpobaembr 6€30T1acCHOTO UCTIOIB30BAHUS CTPOUTEIBLHBIX MAaTEPHATIOB

B IIOBCETHEBHOM KU3HU
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2.8

XUMHUYECKUH SKCIIEPUMEHT: H3Yy4YeHHE OOpa3lloB HEOPraHMYECKHX BEIECTB, CBOICTB
COJIIHOM KMCJIOTBI; IIPOBEJICHUE KAUECTBEHHBIX PEAKIUI Ha XJIOPHUA-UOHBI U HAOJIIOCHHUE
MPU3HAKOB UX MPOTEKAHUS; OMBITBHI, OTpaKaIOUINe (PU3MUECKHe U XMMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEJMHEHUH (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPHAIIOB);
03HAKOMJIEHHE C 00pasiamMu XJIOPUAOB (TaJIOTEHHUIOB); O3HAKOMJICHUE ¢ 00pa3liaMu CEepbl
n €€ CcoeIuHEHUSMH (BO3MOXHO HCIIOJIb30BAHWE BHJEOMATEpUANIOB); HaOIIOACHUE
mporecca oOyriiMBaHUS caxapa IMoJ ACWCTBUEM KOHIEHTPHPOBAHHOW CEPHOM KHCIOTHI,
W3Y4YEHHE XUMHYECKMX CBOWCTB pa30aBICHHOW CEPHOW KHUCIOTHI, IPOBEICHHE
KaueCTBEHHOM peakluyd Ha cyab(ar-uoH W HaOMIOJeHHEe NpHU3HaKa e€ IMPOTEKaHUS,
03HaKOMJIEHHE C (PU3NUECKUMHU CBOIICTBaMHM a30Ta, (hochopa U UX COETUHEHUHN (BOZMOKHO
HCII0JIb30BAHNE BHJIeOMAaTepUaNoB), oOpa3uamMu a3oTHBIX U (OCPOpHBIX YAOOpEHHUI;
MoJIyueHue, coOupaHue, pacro3HaBaHHE W HU3yUYEHUE CBOMCTB aMMHUakKa; IpPOBEICHHE
KAueCTBEHHBIX peaklUid Ha HMOH aMMOHHUS U ¢ocdarT-HOH M H3y4YEeHHE MPHU3HAKOB HX
MPOTEKAaHUsl, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB); M3yUYE€HUE MOJENel KpUCTaNIMYeCKUX
peméTok anMaza, TpadwuTa, (QyaIepeHa; O3HAKOMIJICHHE C IPOIECCOM  aIcopOIuu
pPacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHUBOTrasa;
[OJIydeHHe, CcOOMpaHue, paclo3HAaBaHHME M M3yY€HHE CBOWCTB YIJIEKUCIIOTO Tas3a;
IIPOBEAICHUE KadyeCTBEHHBIX peakiuil Ha KapOOHaT- U CHJIMKAaT-UOHBI U H3y4CHHE
IIPU3HAKOB MX MPOTEKaHMs; 03HAKOMIICHHE C ITPOIYKIMEH CUIIMKAaTHOW IIPOMBIIUICHHOCTH;

PEIICHUE SKCIICPUMECHTAJIBHBIX 3a/1a4 110 TEMEC «Baxaelnme HeMeTaJlIbl M UX COCOAUHCHUA»

Metannsl 1 ux COCINHCHUA

3.1

OO6m1as XapaKTepUCTUKA XUMUYECKUX AJICMEHTOB — METAJIJIOB HA OCHOBAHUH UX TTOJIOKEHUS
B [lepuonueckoii cucreme xuMuueckux snemMenToB .M. MenaeneeBa u cTpoeHusi aTOMOB.
Ctpoenue MeTauioB. MeTauinyeckas CBsI3b U METAUNIMUECKasi KpUCTAINTNYECKast peniéTKa.

DNEKTPOXUMHUYECKUN PsiJl HANIPSHKEHUN METaJIOB

3.2

duszndyeckrue U XMMHYSCKHE CBOMCTBA METAIOB. O6H_[I/Ie CIIOCOOBI MOoJIy4CHHUd MCTAJIJIOB.
ITonsaTue o KOpPpO3ur MCETAJUIOB, OCHOBHBIC CIIOCOOBI 3alllUTBI UX OT KOPPO3HHU. CruiaBbl

(ctamp, 4yryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH

33

H_[eJ'IO‘lHLIe MCTAJJIbI: ITOJIOXXCHHEC B Hepnonnqecxoﬁ CUCTCMEC XHMMHUYCCKUX JJICMCHTOB
I[I/I MeH,[[eJ'IeeBa; CTPOCHUC HX aTOMOB; HAXOXICHHUC B IPHPOIAC. dusnueckue Hu
XHUMHUYECKHUE CBOMCTBA (Ha MNpuUMEpE HaATpUus 1 Ka.]'II/ISI). OKCI/II[H U TUAPOKCUBI HATPUS U

KaJiys. HpI/IMeHCHI/Ie IIEJI0YHBIX METAJIOB ¥ UX COCAUHEHUI
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[Ieno4yHO3EMENBHBIE METAJUIBI MATHUI U KAJIBLIMN: II0J10KeHue B [Ieproaudeckoil cucreme
xuMHueckux 3emMeHToB [[.. MeHieneeBa; CTpoeHUE UX aTOMOB; HAXO0KJICHUE B IPUPO/IE.
@u3nyecKue M XUMHUYECKUME CBOWMCTBA MArHWs M KajplMs. BaKHEHIIME COEAUHEHHUS

KaJbIus (OKCHI, THAPOKCU, COJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS

3.5

Amomunmii: nonoxenue B llepuommueckoit cucreMe XuUMHMYECKHX dnemeHToB [
MemnneneeBa; CTpOCHHME aroma; HaxOXKIeHUE B npupoae. Puznyeckue M XUMHUYECKHE

CBOWCTBA AJTFOMUHUS. AM(POTEpHBIC CBOHCTBA OKCH/IA ¥ THAPOKCHIA ATFOMUHHS

3.6

Kenezo: mnonoxenne B Ilepuomumueckoil cucreme XuUMUYeckux osnemeHtoB J[.U.
MeHeneeBa; CTpOCHHE aToMa; HAaxXOXAeHHE B mpHupoje. Dusnyeckre W XUMHUYECKHE
cBoiicTBa xene3a. Okcuppl, ruapokcuabl u conu xkenesa(ll) u xenesa(Ill), ux cocras,

CBOMCTBA U MOJIY4CHHUE

3.7

XVUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE ¢ oOpa3laMd METa/lIOB W CIUIABOB, HX
(U3HYECKUMU CBOWCTBAMH, H3YUCHHE PE3yIbTaTOB KOPPO3UH METALIOB (BO3MOXKHO
HCIIOJIb30BaHNE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA KAIBIHS H
HATpUs C BOJIOW (BO3MOXHO HCIOJB30BAHUE BUICOMATEPHAIIOB); UCCIIETOBAHUE CBOMCTB
KECTKOM BOJIBI, TIpollecca TOPEHUs jKeje3a B KHCIOpOAe (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPUAIIOB); TIPU3HAKOB MPOTEKAHM KaYeCTBEHHBIX PEaKIMiA Ha WOHBI (MarHHs,
KaJIbIIMs, aTFOMUHUS, 1TnHKa, kenesa(ll) u xeneza(Ill), menu(Il); HabmroneHne u onrucanue
MPOIECCOB OKpAIIMBAaHHS IUIAMEHM HOHAMHM HATpHs, Kalus W Kaiblus (BO3MOXKHO
UCIIOJIb30BaHNE BUJICOMATEPHAIIOB); HCCIICIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHA
QIIOMUHUST M THUIPOKCHJIA IIMHKA; pEHICHWE SKCIEPUMEHTAJbHBIX 3a7ad [0 TeMe

«Baxnennne MeTalIbl M UX COCAUHCHUSA»

XuMHUSA U OKpy>Karolias cpeaa

4.1

HoBrlie MaTCeprajibl U TCXHOJIOTHH. BemiectBa u MaTcpuajibl B MOBCEIHEBHOM KU3HU
yenoBeka. XUMHSA U 300POBLE. be3onmacHoe HCIONL30BaHHE BEIIESCTB U XMMHUYECKHX

peaKL{I/Iﬁ B 6bITy. HCpBaﬂ IMOMOIIb IIPU XUMHUYCCKUX OIKOTI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKON IPaMOTHOCTHU. XMMHUYECKOE 3arpsi3HEHHE OKpYKarollel cpeibl
I[TAK. Ponp XuMHM B pEIIEHUH SKOJIOTHYECKUX mpobnem. IlpupoaHble HCTOYHUKH
yTJI€BOJOPOOB (YroJb, IPUPOAHBINA ra3, He(Th), IPOAYKTHI UX MepepabOTKU, UX POJb B

6LITy " NPOMBIIIIIICHHOCTU

4.3

XHUMHUYECKUN SKCIICPUMCHT: U3YyUCHUC O6p33LIOB MaTepuajioB (CTCK.]'IO, CIlJiaBbl ME€TaAJIJIOB,

NOJIMMCPHBIC MaTCpI/IaJIBI)
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MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Koxa

npose
IIpoBepsiemble TPeGOBaAHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOEHUS

psiemo

ro

Tpedo

BaHUA

OCHOBHOM 06pa30BaTeJ’leOﬁ nporpamMmMbl OCHOBHOI'O 001mero 06pa30BaHl/lﬂ Ha OCHOBE€
oroc

1 [IpencraBnenue:

O TI03HABAaEMOCTH SIBJICHMH MNpPUPOJbl, NOHMMaHHWE OOBEKTUBHON 3HAYMMOCTH OCHOB
- XMMHUYECKOM HayKu Kak o0O0JIaCTHU COBPEMEHHOT'O €CTEeCTBO3HAHUS, KOMIIOHEHTa oO0Ien
KYJIbTYpbl U MPaKTHYECKOU NEATEIbHOCTH 4YeJOBEeKa B YCIOBHUSX COBPEMEHHOrO OOIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBCHHBIX HAYK

0 Hay4HBIX METOJIaX MTO3HAHMS, B TOM YHUCJIE SKCIICPUMEHTAIBHBIX U TEOPETUYECKUX METOIax
1.2 WCCIE0OBaHUS BEIIECTB U U3YUYCHHS XUMHYECKUX PEaKIINil; yMEHHE HCIIOJIb30BaTh MOJICITH JIJIst

00BIACHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax mnpodeccuoHANbHON AESITETbHOCTH, CBSI3AHHBIX C XUMHEW U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JOCTHKEHHUSIX XUMHYECKOW HAayKH, YTO [O3BOJIUT
1.3 oOydJaroImuMcsl paccMaTpUBaTh XUMHI0 Kak cdepy cBoei Oyaymiedl mnpodeccrHoHaTbHOM
NEeSTeIbHOCTH M ClielaTh OCO3HAHHBIA BHIOOP XUMHUHU KakK MNpPO(GUIBHOTO IMpeaMera Ipu

repexo/ie Ha YpOBEeHb CPEHEro oO1Iero oopa3oBaHus

Bnagenue cucteMoi XMMHYECKHX 3HAHWUH U YMEHHUEC NIPUMCHATh CUCTEMY XUMHNYCCKUX 3HaHHI>i,

KOTOpas BKIHO4YacT:
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2.1

BOKHEHUIIINE XUMUYECKUE TTOHITHS: XUMUUYECKUN IEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IIPOCTOE
U CJIO)KHOE BEIIECTBO, OJHOPOJHAs W HEOJAHOPOJHAs CMECh, OTHOCHTENbHBIE aTOMHas WU
MOJICKYJISIpHAsI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, OKCHT,
KHCJIOTa, OCHOBAHHE, COJIb (CpPEHIHsA), XMMHUUECKas PEaKivs, PEaKuh COCIUHEHUS, PEeaKInu
Pa3OKCHUS, PEAKIUU 3aMEIICHUs, PEaKIMi OOMEHA, TEIJIOBOH 3(PQEKT peakiuu, dK30- U
SHIOTEPMHUECKHE PEAKIIUH, PACTBOP, MACCOBAas JIOJII XUMUYECKOTO 3JIEMEHTAa B COCIUHEHHH,
MaccoBasi JIOJIsI ¥ TIPOIIEHTHAs] KOHIIEHTPAIMs BEIIECTBA B PACTBOPE, PO aTOMA, SJIEKTPOHHBIM
CJIOH aTroma, aTOMHasi OpOHTalb, PaINyC aTOMa, BAICHTHOCTh, CTEIICHb OKHCIICHUS, XUMUIeCKast
CBSI3b, DJIEKTPOOTPUIIATEIHHOCTD, TIOJIAPHAS U HETOJISIpHAST KOBAJIGHTHAS CBSI3b, HOHHASI CBSI3b,
METaJUIMYeCKasi CBs3b, KpUCTAUIMYECKash pemérka (aTroMHas, WOHHAs, MeTaUTUYecKasi,
MOJICKYJISIpHAs), WOH, KAaTHOH, aHWUOH, DSJEKTPOJUT U HEDJIEKTPOIUT, DJIEKTPOIUTHYECKAs
JUCCOLIMAIIMS, PEaKIMd HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIUH,
OKHCJIUTEh W BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, JJIEKTPOJN3, XUMHUYECKOE
paBHOBecue, oOpaTMMble M HeEOOpaTHMMbIe peaKIWHU, CKOPOCTh XUMHUYECKOW peakIin,

katanuszarop, [1/IK, koppo3ust MmeTanios, CruiaBbl

2.2

OCHOBOITOJIAralolNe 3aKOHbI XUMHUH: 3aKOH COXPaHEHHUsI MacChl, nepruoandeckuid 3axkoH /.M.

MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIPHAS TEOPHUSL, TEOPHUS IIEKTPOIUTHUECKON AUCCOIHALINU

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHME TMPABUIBHO HCIIOJIb30BATh H3YYECHHBIE BEUIECTBA M Marepuaibl (B TOM 4YHUCIE
MUHEpaJibHble yOOOpeHHs, MeTa/ulbl W CIUIaBbl, HNPOAYKThl MEpepabdOTKU MPHUPOIHBIX
HCTOYHHUKOB YIIJIEBOJOPOIOB (YIS, IPUPOJHOIO ra3a, HeTr) B ObITY, CETbCKOM XO35HUCTBE, Ha
MIPOU3BOJICTBE U MOHUMAaHHE 3HAYEHUS )KUPOB, OCNIKOB, YIJIEBOJOB JJIsl OPraHu3Ma YellOBEKa;

YMCHHE IIPOTHO3UPOBATH BIIMAHUEC BCHICCTB U XUMHUYCCKUX IMMPOLECCOB HA OPraHu3M 4YC€JIOBEKaA

U OKPYXKAOILYIO IPUPOIHYIO CPEY

3.2

YMCHHUEC UHTCI'PUPOBATD XUMHWYCCKNUEC 3HAHUA CO 3HAHUAMU APYTIUX y‘Ie6HHX npeaIMCTOB

3.3

HaJIn4uc OIIbITa pa6OTBI C Pa3JIMYHbIMU HMCTOYHUKAMHU I/IH(bOpMaI_[I/II/I 10 XUMHUH (Haquaﬂ n

Hay4YHO-TIOMYJISIpHAs JTUTEpaTypa, CI0BapH, CIPABOYHUKH, UHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO 0 BCHICCTBAX, HX IMPEBpPAIICHUAX U
MNPaKTUYCCKOM INPUMCEHCHUHW U YMCHHC HCIIOJIb30BAThH e€ A peuIcHus y‘Ie6H0-

ITO3HABAaTCJIBbHBIX 3a/1a4
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BHaI[eHI/Ie OCHOBAMH IIOHSATHHHOTO arrmapara W CHUMBOJIMYCCKOI'O A3blKa XWUMHUH JIA

4 coctaBiieHus1 GOPMYJT HEOPraHUIECKUX BEIIECTB, YPABHEHUH XUMHUUYECKUX PEAKINI; OCHOBAMU
xumuueckoi HomeHkiarypsl (IUPAC u TpuBHanbHOM)
YMmeHue oOBSICHATH CBSI3b IMOJIOKECHHS dJIeMeHTa B llepuoandeckoit CUCTeME C YHCIIOBBIMH
s XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij siapa, odiiee
YUCJIO BJIEKTPOHOB), PACHIPEICICHUEM OHIIEKTPOHOB IO SHEPreTHYECKUM YPOBHSM aTOMOB
TIEPBBIX TPEX MEPUOIOB, KAIHS U KaTbIUS
[IpencraBinenne 0 MEPUOTUUECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKUX AJIEMEHTOB (paauyc
6 aToMa, AJIEKTPOOTPHUIIATEIILHOCTD), TPOCTHIX U CIIOKHBIX BEIIECTB OT MOJIOKECHHS DJIIEMEHTOB B
[Tepuoanueckoit cucteme (B MasIbIX TEPHOJAX M TJIABHBIX MOATPYIIAX) U DJIEKTPOHHOTO
CTPOCHHS aToMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHUYECKUE PIIEMEHTBI
7.2 HEOpraHWYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKIUU
8 YMeHue onpeaensTh:
8.1 BAJICHTHOCTb U CTEIIEHb OKUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 3aps]l HOHA
8.2 BHJI XUMUYECKOM CBA3U U TUI KPUCTAINIMYECKON CTPYKTYPbI B COEUHEHUAX
8.3 XapakTep cpefibl B BOAHBIX PACTBOpPaX BEUIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCJIUTEb U BOCCTAHOBUTEb
9 YMeHue xapakTepuzoBath (pU3nuecKre U XUMUYECKUE CBOWCTBA:
91 MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJAOPO, I'paduT, anmas, KpeMHHUi, a3ot, ¢pocdop, cepa,
XJIOp, HATPUH, KA, MarHui, KaJabIUi, aATIOMUHUH, JKEJIe30)
CIIOHBIX BEIIECTB, B TOM YHCIE€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPOI,
CEpOBOAOPOJ, OKCHJIBI U THAPOKCHAbI MeTaioB [-IIA rpynn, amromunus, meau (II), unnka,
9.2 xenesa (II u 1), okcunet yraepoaa (I u IV), kpemuus (IV), azora u docdopa (III u V), cepsr

(IV u VI), cepuucras, cepHas, a30TUCTas1, a30THas1, pocdopHasi, yrojibHasi, KpeMHHEBast KUCIIOTA

Y UX COJIN)
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IMPOTHO3UPOBATL U XAPAKTCPU30BATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX COCTaBa MU

9.3 CTPOCHHMSI, IPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HUX CBOMCTB, BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAILICHUIN B pa3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJICKYJIAPHBIEC M MOHHBIC YPABHEHHS PEAKIIUI, B TOM YUCTIE:
10.1 peaxkuuii HOHHOTO oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIINA
10.3 WUTFOCTPUPYIONIUX XUMHYECKHE CBOMCTBA HM3YUEHHBIX KIACCOB (TPYII) HEOPraHWYECKUX
BEIECTB
10.4 TTOITBEPIKIAIOIINX TEHETHYECKYIO B3aMMOCBS3h MKy HUMU
11 YMeHue BIUUCISTh (IPOBOAUTh PACUYETHI):
11 OTHOCHUTEINIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJII0 XMMHYECKOTO
dJIeMEHTa B COCTMHCHUHT
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 YpaBHEHMSIM XMMUYECKUX PEaKIUN W HAXOAWTh KOJUYECTBO BEIIECTBAa, 0OBEM U Maccy
peareHTOB WIX MPOIYKTOB PEAKLINH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJIaMH HAay4YHOrOo TO3HaHHs (HaOmiofeHue, HU3MEpEeHHe, HKCIEPUMEHT,
12.1 MOJIETUPOBAHNE) MPH U3YyYCHUH BEIECTB U XUMHUUECKHUX SBJICHHM; yMeHHe cHOpMYIHpOBaTh
po0IeMy U MPEATIOKUTh YTH €€ pelIeHUs
122 0e30macHON paboOThl ¢ XUMUYECKUMU BEIIECTBAMHU, XUMUYECKOW MOCYIOW U J1abOpaTOPHBIM
o0opynoBaHUEM
MpaBUJIaMH 0€3011acCHOTO 00paIIeHHs C BEIECTBAMH, UCTIOJIb3YEMBIMH B TIOBCETHEBHOM KH3HHU,
123 MpaBWJIAMH TIOBEJICHUS B IENAX COEpEeKEHUs 3/I0POBBS M OKPYXKAIOIMIeH MPUPOIHON Cpebl;

IIOHUMAHHUC BpCla (OHaCHOCTI/I) BO3/ICHCTBUS Ha *KUBBIE OpTraHnu3MBbI OHpe,I[eJ'IéHHHX BCIICCTB,

CII0CO00B YMCHBIICHUS U ITPEAOTBPAICHUS UX BPEAHOTO BO3ACHCTBHUSI
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13

Hamumne MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBIICHUA CICAYIOINX XUMHUYCCKHUX

9KCIIEPUMEHTOB:

13.1

HU3YUCHUC U ONHCAHUC (1)I/I3I/I‘-IGCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUEC C (I)I/ISI/I‘-IGCKI/IMI/I n
XUMHUYCCKUMU SABJICHHUAMM, OIIBITHI, WJIIOCTPHUPYIOIIUE MPU3HAKKU IMPOTCKAHUA XUMHWYCCKUX

peakuui

13.2

U3y4eHHE CIIOCOO0B pa3/iesieHus cMecer

13.3

MMOJIYYCHHE KHUCIIOPpOaa U U3YUCHUC €T'O CBOfICTB; MOJTY4CHUEC BOAOPOJa U U3YUCHUEC €TO CBOI\/'ICTB;
MOJYYCHHEC YIJICKHCIIOTO T'a3a U U3YYCHHE €ro CBOI\/JICTB; MOJIY4CHHUEC aMMHAKa U U3YUCHUC €TO

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MACCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA

13.5

MIPUMEHEHHE WHIUKATOPOB (JlakKMyca, METWiIopaHxka W ¢eHondranenna) A ompeaeaeHus

XapakTepa cpelibl B pacTBOpaxX KUCIOT M IIeIoueit

13.6

WCCIIEZIOBAaHUE WM OIMMCAHUE CBOWCTB HEOPTraHWMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; MU3yUCHHE
B3aUMOJICUCTBHS KUCIIOT C METAJUIaMH, OKCUJJAMU METAIJIOB, PACTBOPUMBIMHU M HEPACTBOPHUMBIMHU
OCHOBaHUSIMHU, COJISIMU; MOJIy4€HHE HEPACTBOPUMBIX OCHOBAHMI; BRITECHEHUE OJHOTO METasula
JIPYTUM M3 pacTBOpa COJIM; HccieoBaHuEe aM(OTEPHBIX CBOMCTB T'MAPOKCHIOB ATIOMUHUS U

LIUHKA

13.7

PEIICHUE OJOKCICPUMEHTAJIBHBIX 3aJad II0 TEMaM: «OCHOBHBIE KJIACCHI HEOPraHN4€CKUuX
COGﬂHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘ICCKaH JUcCcoanus», «BakHelmyue HeMeTallIbl M WX

COCAUHECHUA», «Baxneinmne MeTalIbl M UX COCAUHCHU A

13.8

XHUMHYCCKHAE SKCIICPUMEHTBI, WLTIOCTPHPYIONIME MPU3HAKKA IMPOTEKAHUS PEaKIuidi HOHHOI'O
oOMeHa; Ka4yeCTBEHHBIC PEAKIMU Ha MPHUCYTCTBYIOIINE B BOTHBIX PACTBOPAX MOHBI: XJIOPHI-,
Oopomua-, womuna-, cyinbdar-, ¢ocdar-, xapOOHAT-, CHUIMKAT-AaHHOHBI, THUIPOKCUI-HOHBI,

KaTHOHBI aMMOHHSI, MarHus, KaJIbIIHs, ATFOMUHUSA, Kene3a (2+) u xkenesa (3+), meau (2+), TuHKa

14

YmMmenue:

14.1

NpEACTaBJIAThL PE3YJIbTAThI 3KCIICPUMCHTA B (I)opMe BBIBOJOB, J0Ka3aTCJIbCTB, Fpa(l)I/IKOB u

Ta6J'II/II_[ U BBIABJIATH OMIIMPUYCCKUEC 3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCKAY PCAIIbHO Ha6J'IIOZ[aeMLIMI/I XUMHUUYCCKMMHU ABJICHHUAMU U
nponeccamu, MpoucCxoasanmuMu B MakKpo- U MUKPOMHPE, O0OBACHATH MMPUYNHBL MHOFOO6pa3H$I

BCIICCTB
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

HepBOHa‘-IaJII)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMEBI 1 MOJICKYJIBI. Xumuueckue sneMeHThl. CHUMBOIBI XUMHUYECKHUX DJIEMEHTOB. HpOCTI)IG n

CJIOXKHBIC BCIICCTBA.

1.3

Xumunueckas popMysa. BaleHTHOCTh aTOMOB XMMHUECKUX 371€MEHTOB. CTeNeHb OKUCIIEHUS

1.4

3aKk0oH IIOCTOSHCTBA cocTaBa BemecTB. OTHocuUTelbHAasT aromHas Macca. OTHocUTeEILHaAsS

MOJICKYJIApHas Macca. Maccosas J0JI1 XUMHYCCKOI'O 3JIEMEHTA B COCAMHECHNU

1.5

KommuectBo BemectBa. Moub. Momnsipuas macca. Monsipabiii 00bEM  Ta3oB. B3aumocss3b

KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AUHHIL BECIICCTBA

1.6

OuznyecKkue U XUMUYECKHe SIBJICHHs. XUMUYecKas peakuus U e€ MpU3HaKu. 3aKOH COXPaHEHUS

MAacChl BEIIECTB. X MMHUYCCKHE YpaBHCHUA

[Tepuonnueckuii 3akoH U Ilepuogmyeckas cucrema xumudeckux nnemeHToB .M. Menneneena.

Crpoenue aToMOB

2.1

[Tepuonnueckuii 3akoH. [lepuonuueckas cucrema xumuueckux snemeHToB .M. Menneneena.
[Tepuoasl u rpynmnel. Ou3nyeckuii CMBICT TOPSIKOBOIO HOMEpa, HOMEPOB IMEPHUOAA W TPYIIITHI

JJICMCHTAa

2.2

CTpOGHI/Ie atromoB. CocTaB aTOMHBIX AACP. M3oTtomsl. QHGKTpOHLI. CTpOCHI/IC QJICKTPOHHBIX
000JI0YEK aTOMOB IIECPBLIX 20 XMMHYECKHX 3JIEMEHTOB HepHOI[quCKOﬁ CHCTCMBbI I[I/I

Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MEHEHHU CBOMCTB XMMHMYECKHUX 3JIEMEHTOB MEPBLIX TpéX nepnuoaoB, Kajiu,
KaJIbIIus (paL[I/cha ATOMOB, JJICKTPOOTPUHATCIBHOCTH, MCTAIMYCCKUX W HCMCETAINYCCKUX
CBOfICTB) U UX COSIMHEHU B COOTBETCTBHUH C MOJI0KEHUEM AJIIEMEHTOB B HepHOﬂHqCCKOﬁ CUCTEMC

U CTPOCHUEM UX aTOMOB

Crpoenue BelecTa
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Xumnueckasi cBsi3b. KoBanenTHas (moJisipHas ¥ HEMOJISIpHAsI) CBSI3b. DJIEKTPOOTPHUIATEIBHOCTD

3.1
XUMHUYECKHUX A1eMEHTOB. MloHHas cBsA3b. MeTarunueckas CBA3b
32 Tunel KpUCTAIUIMUECKUX PEIIETOK (aToOMHasi, MOHHAs, METAJIIMYeCcKas), 3aBUCUMOCTb CBOICTB
BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKY U BUJA XUMHUECKOU CBSI3H
4 Baxuelimme nmpeacTaBUTENN HEOPraHMYECKUX BelecTB. HemeTamibl 1 ux coequHeHust. Metaibl
Y UX COCIMHECHUS
Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COEIMHEHUM: OKCHIIOB (cojeoOpasyromiue:
i1 OCHOBHbIE, KHUCJIOTHBIE, aM(oTepHble) M HecojeoOpas3yrolue; OCHOBaHMM (WEnoun U
HEPaCTBOPUMBIC OCHOBAHUS); KUCIOT (KHUCIOPOICOAeprKalie U OECKUCIOPOIHbBIE, OTHOOCHOBHBIE
1 MHOTOOCHOBHBIE); COJIEH (CPEeIHUX U KUCIBIX)
4o dusnyeckue M XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJIOpa,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
43 dusndecKre U XMMHYECKUE CBOWCTBA MTPOCTHIX BEIIECTB-METAIIJIOB: JINTHUSI, HATPHUS, KaJIusl, MarHUS
U KaJbLHs, ATFOMUHHUS, Kele3a. DINEKTPOXUMUYECKUH P/l HAPSKEHUH METAIIIIOB
a4 OuznyecKkue U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COETUHEHHI HEMETasIOB: XJIOPOBOJIOPO]A,
CepoBOIOPOJa, aMMHUaKa
45 Ouznyeckue U XUMHUYECKUEe CBOiicTBa okcuaoB Hemetaiio: cepol (IV, VI), azorta(ll, IV, V),
docdhopa(Ill, V), yrnepoma(Il, IV), kpemuusa(IV). [TonydeHne okCHI0B HEMETAIOB
L6 Xumudeckue cBoictBa okcuioB: MetawioB IA-IIIA rpymm, nuaka, memu(Il) u xenesa(Il, III).
[TonyueHnue OKCHI0B METAIIIOB
47 XUMHUYECKHE CBOIICTBAa OCHOBAaHUN U aM(OTEpPHBIX THIPOKCHAOB (Ha IpHUMEpe THIPOKCHUIIOB
AIIOMUHHS, XKene3a, HuHKa). [lomydenne ocHoBaHU U aM(bOTEPHBIX TUIPOKCUIOB
OO01re XuMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOH,
4.8 a3oTHOM,  (QocdopHOl, KpeMHHEBOH,  yroiapbHOW. OcoOble  XMMHUYECKHE  CBOICTBa
KOHLIEHTPUPOBAHHOM CepHOU U a30THOU KucioT. [lonydyeHue kuciaot
4.9 OOmue xuMuyeckue cBoiicTBa cpeanux coneil. [lonydyenue coneit
4.1 [Tonyuenue, coOupanue, pacrno3HaBaHHe BOAOPOAA, KHCIOPOAa, aMMHUAaKa, YIJIEKHCIOTO ra3a B
0 nabopaTopuu
4.1 [Tonyuenne aMMuaka, cepHON U a30THOU KUCIIOT B IPOMBIIIIIIEHHOCTH. O01IHe CIOCOOBI MOTyUeHUs
1 METaJJIOB
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4.1

I'eneTnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

2
5 XHUMHUYECKUE PEAKLIUN
Knaccudukanuss XUMHUYECKUX pEAKIHA [0 Pa3IMYHBIM IPU3HAKAM: [0 YHUCIYy M COCTaBy
5.1 YYACTBYIOIIMX B PEAKIH BEIIIECTB, 10 TEIUIOBOMY P QPEKTY, 10 H3MECHEHHUIO CTEIICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB
59 TermmoBoit  3¢ddexkr XUMHUYECKOH peakuuu, TEPMOXUMUYECKHE ypaBHEHHSA. OK30- H
SHJOTEPMHUUECKHE peaKIuu. TepMOXUMUYECKIE YPaBHEHUS
53 OKHCIIUTETFHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTeNn | BOccTaHOBUTENH. [Iporecchr
OKHCJICHHS ¥ BOCCTAHOBJIEHUS. DJIEKTPOHHBIN 0aJlaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOMN peakiuu
sS4 Teopust NIEKTPONUTHUECKONU AUccoai. KaTHOHBI, aHUOHBI. DJEKTPOJIUTHI U HEJIEKTPOJIUTHI.
CunbHble U ciabble 1eKTpoJIuThl. CTeneHb AUCCOHalU
55 Peakuun noHHOro oOMeHa. YcClIOBUS MPOTEKAHHUS peakUUid HMOHHOrO oOMeHa, MOJHbIE U
COKpaII¢HHbIC HOHHBIC YPABHEHUS PEAKIIUMA
6 XuUMHS ¥ OKpY>KaroIas cpeia
BemectBa 1 Matepuansl B IOBCEIHEBHOM KU3HU YeJIOBEKa. be3onmacHoe UCIOIb30BaHNE BELECTB
6.1 U XMMHUYECKUX peakuuil B jgabopatopuu u ObITy. IlepBas momouis mpu XMMHYECKUX OXOTrax U
OTPABJICHUSIX
XUMHUYECKOE 3arpsi3HEHNE OKPYKaoIIen cpe/ibl (KUCIOTHBIE IO/, 3arpsi3HEHUE MTOYBbI, BO3/IyXa
62 1 BOAOEMOB), crlocoObl ero npeaoTBpaienus [IpenenbHast gomycTuMasi KOHIEHTPALUS BEIECTB
(ITAK). Ponp XUMHUHM B pEHICHUU DKOJIOTHYCCKUX TpoOsiIeM. YcuiaeHue NmapHUKOBOTro 3ddekxra,
pa3pylIeHre 030HOBOIO CJIOS
[Ipumenenue cepsl, a3ota, dochopa, yriepoaa, KpeMHUS U UX COCTUHEHHUI B OBITY, MEIUIIMHE,
6.3 MIPOMBIIIJIEHHOCTH U CENbCKOM Xo3sicTBe. [IpuMeHeHne MeTaioB M CIUIaBOB (CTalb, YYT'YH,
JIOPATIOMUHUN, OpOH3a) B OBITY U MPOMBINIJICHHOCTH UX coefuHeHuid. [loHsTHe 0 KOppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
64 [IpupoaHble HCTOYHUKH YIJIEBOAOPOAOB (Yroib, MNPUPOAHBIN Tra3, HEPTh), MPOAYKTHI HUX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MIPOMBIIIJICHHOCTH
[lepBoHavanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAUHEHUSX yriiepoja (MeTaH, 3TaH,
6.5 STUJIEH, AlleTHJIeH, STaHOJ, TIHIIEPUH, YKCyCHas Kuciorta). [loHATHE O OHMONOTHYECKH Ba)KHBIX

BCHICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX POJIU B )KU3HU YCIIOBCKA
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PacuéTnr:

7.1 o popMynaM XUMHUIECKIX COCTUHEHUIN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPABHEHUAM
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumusi: 8-i knacc: 6a30BbIi YPOBEHB: YUCOHHK; S-€ U3/IaHUE,
nepepadortannoe, 8 kiacc/ ['abpuensia O.C., OctpoymoB W.I'., Cnankos C.A.
AxunonepHoe o6mectso «M3narensctBo «lIpocsernienne»

* Xumus, 9 xknacc/ 'abpuensu O.C., OctpoymoB W.T"., Cnaakos C.A.

AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xnumusi-6a30BbIii-ypPOBEHb. -
Peanuzanus-tpedoannii-OI'OC-ocHOBHOTr0-00111eT0-00pa3oBaHusl. -

Mertoandeckoe-nocooue-is-yaurtens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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