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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEMIIMY MPENnoJaBaHus y4eOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMeTa, yCTaHaBIUBACT o0si3aTenbHOE peaMEeTHOE coziepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUHU CIY>KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopmMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITENIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(HECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIs/1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUUM XUMUU OOECHEeUMBAIOTCS CHEUU(UKOM
colep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHWEeM 0a30BOM HAYKH XMMHUM Ha ONpPEAeIEHHOM dTane eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJBHBIX 3HAYMMBIX TTOHSATHIM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep>kaHusi MPOrpaMMbl IO XUMHHU c(PopMHpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O MPHUHIUITY
MOCJIEJIOBATEILHOTO PAa3BUTHS 3HAHWW HA OCHOBE TEOPETUUECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XMMHUYECKOU CBSI3H;

— TpEeACTaBICHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. VM3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 xkmacce» u «duznka. 7 Kimacey.

[lpy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB M TEOPETHUUYCCKHUX TMOJOKEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHSATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYEeHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarmmxcs K CaMOCTOSTENbHOW TMO3HABATEIbHON JEeATEIbHOCTH, HAyYHBIM
METOJIaM TIO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIETEHIIMI), UMEIOIIUX YHHUBEPCATbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIyYCHHbIE MPH H3YYCHUU
XUMHH, TPUMEHATh HMX TPH pEUICHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy O0O0yYalolmUXCsl TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEJACHUST B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXpPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPABICHHOCTH JajlbHEHUIIETrO
o0yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0sI paszjeneHus cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONUCAHHE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
dbu3nveckux (TUIaBjeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapusi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3yYeHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpOBaHME,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaOJIOJICHWE W  ONHCAHWE  Pe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHUE€ MOJEIEH MOJICKYI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpoCToe
BemiecTBO. Haxoxmenwe kuciopoja B MNpupojge, (QU3NUeCKue M XUMHYECKHe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit 3PQEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKMe W XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenunenuit. Oxcuabl. Knaccudukanms
OKCHJOB:  coyieoOpa3yromnie  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue M XUMHUYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosieil. @uzndyeckue 1 XMMHUUYECKUE CBOWMCTBA COJIECH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIECHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOMCTB KHUCIOPOJa, HAONIOJEHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus: (Mokapa), O3HAKOMJIGHHE C oO0pa3laMM OKCHIAOB U
ONMMCAHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumozehcTBue Boaopojaa ¢ okcuaoMm menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJIBI C METAJNIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BaxHelmue Kiacchbl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METaJlIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUoaHass  (HOpMbI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYIIaM U NEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHHe oOpa3lloB BEIIECTB METAJUVIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS).

Mexcnpeomemunie ceéasu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, Kilaccu(ukanus, TEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMsl, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUJBI XUMHYECKOM CBSI3H. THIIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukarms XuMU4YecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonaTue o xumuueckom paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCHOJB30BAHHEM  METOJA
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U coJien
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCJIICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOCHHOCTHM CTPOCHUS ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aMOJEICTBUE € METAJJIaMH, HEMETAUIaMH, IIeiodyaMu). XJIOPOBOJIOPO/I.
ConsiHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHune M (pU3MYecCKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOaa
U cepbl. XUMHUYECKHUe CBOWCTBa cepbl. CepoBOOpOa, CTpoeHUE, (Pu3ndecKkue u
XUMHuUeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecKMe © XHMHYCCKHE CBOMCTBA (00mHME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYy4YeHUsS CEPHOM KHUCIIOTHI.
[Iprumenenune cepHoil KUCIOThI. COJM CEPHOUM KUCIIOThI, KAUECTBEHHAS PEAKLIUS HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3HEHNUE OKPYKAIOIIeH Cpelibl COSITMHEHUSIMHU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKHUE CBOMCTRA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKalMK, PACHPOCTPAHEHHE B TMpuUpone, (HUINYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepona B npupoae. Okcubl yriepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KUCIoTa U €€ coM, nX (PU3NUEeCKUe U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHble HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJoBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, TMOJYyYEHUE U
npumenerne. CoenuHeHHs KpeMHHS B mpuponae. OOmmue mnpeacraBieHus 00
okcuse kpemuusi (IV) n kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOICTBa
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIOICHUE TIpoIiecca OOYTJIMBaHUs caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COCAMHEHUN (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), oOpasiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pEHmETOK anMasza, rpaduta, QyuiepeHa, O3HaAKOMJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTas3a, MoJydyeHue, cOOUpaHue, pacrio3HaBaHHE U HU3yUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o tTeme «BakHeHIne HeMEeTaJUIbl U UX COETUHEHUI)).

MeTanjibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHusi aToMOB. CTpoeHHe METalioB. MeTaiinndeckas CBs3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DJNEKTPOXUMHUYECKUA  Psif
HarnpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHEe CBOMCTBAa MeTauioB. OO01ue
crocoObl ToyyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CrniaBbl (CTajlb, YYryH, AIOPATIOMHUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounble MeTauibl: MoJjiokeHue B [lepuoamyecko cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kamusi). OKCUIbl U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3NUECKUEe U XUMUUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxKJaeHue B Ipupoe. Pusuyeckue U
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbl, THIAPOKCUIBI U conn kenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUS OKCHAA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa WMOHBI: MAarHWs, KaJblUs, AJIFOMUHUS, LIMHKA, JKEJie3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IUITAaMEHW HMOHAMM HaTpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), UcCleoBaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE SKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JXKM3HM 4eloBeka. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakmuii B ObiTy. [lepBas momornis mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpenbl (NpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHE O0pa3I0oB MaTepPHANOB (CTEKIIO, CIIaBbl METAJIOB, TOJUMEPHBIC
MaTepuarbl).



Mesrcnpeomemmunie cea3u

Peanmzanust MeXmnpeaMETHBIX CBA3€d NpH W3YYCHHH XHMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATUHN, TaK U TOHATUH, SBISIFOIIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIC TIOHSATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIacCU(PUKAIUsI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPEHHE, MOJeJb, SBJICHHUE, MaPHUKOBBIMI
3¢ eKT, TeXHOIOTHS, MaTePHUAIIBI.

dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIH]I,
M30TONBI, PaJAMOAKTUBHOCTH, MOJIEKYJa, JJIEKTPUYECKHUHA 3apsiji, MPOBOIHHKH,
MOJYNIPOBOJHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, I'a3, pacTBOP, paCTBOPUMOCTh, KPUCTAIINYECKAS
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPECHHs, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHEThI, 3BE3/1bI, CoJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEPATHHBIC
y1oOpeHwsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MMTATEeIIbHBIC BEIECTBA.

'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE NCKONIAeMbl€, TOILIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBEe MpaBUJlaMd M HOPMaMH TOBEJIECHHUS U CHOCOOCTBYIOT IMpolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HH(pOpMaIUEn o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YWUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOoOOpa3oBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3yUCHHIO Mpodeccuil u Tpyaa pa3IMuHOro poa,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUTYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ YUYETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOr0O U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30TMIACHOTO MOBEJCHUS TP paboTe ¢ BEIIECTBAMH, & TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHSI  AKOJOTHMYECKOM KYJIbTYpbl, OCO3HAHHUS IJIOOAJBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeAMETHBIX pe3yJbTATOB BBIACISAIOT 3HAUYUMbBIC JIA
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYUIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATh B3aMMOCBSA3b C JPYTMMHU TMOHSITHSMHU), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCyXACHUS (MHIYKTHUBHBIC, ICYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-TT03HABATENbHBIX 3a1a4, C YUETOM
ATUX MOJIETBHBIX TNPEJCTaBICHUIN BBISBIATh U XapaKTEPU30BATh CYIIECCTBEHHBIE
NPU3HAKU U3YYaeMBbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejbCcKue JeHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOIMPOCHI B KayeCcTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKE B KAaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaarh 3a XOAOM Ipolecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €ro Pe3yJbTaT, (OPMYIUPOBATH 000OIIEHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojenIaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOYyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbl M 3aIpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3TMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATH B Ipolecce Yy4eOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora U (WiIM) JIUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOTO JKCIepuMeHTa (11abopaTopHOro OIbITA,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Yy4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KPUTEpPHEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHbIe yHHBepPcaIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENU ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JCWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asABICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIpejlaraéMble B YCIOBUH 3aJaHUMH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHON paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpOIHASE M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHUYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHHUS, PEaKIUUu 3aMelIeHus, peaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOH aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHUOH, PAacTBOp, MAcCOBasi JIOJIsl BEIECTBA
(poIIeHTHAs KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
IPUMEHATH 3TU HOHATUS NIPYU ONMCAHUM BEUIECTB U UX NIPEBPALCHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBlieHUs (opmyn
BEIIECTB U YPABHCHUU XUMHUUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopmynaMm, BHI XHUMHYECKOW CBs3u (KOBajJeHTHasT W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoit cucteme,
3aKOHOB COXpPAaHEHMS] MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaApo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMuueckux diemenrtoB [l U.
MenneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeaeneHre uX mo 3JEeKTPOHHBIM CIIO0IM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUMCISATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON ACSTENIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3aluio, KiaccudUKaIuIo,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHe, W3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAa H KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh W MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIIEJIOUYEH M KUCIIOT C IOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIysi, XUMHUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XWMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIMYecKasi), KpHUCTaJUIMYecKas pemeérka, KOppo3Hus METaIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISl COCTaBjieHUs Gopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, MeTajuIM4eckas) B HEOPraHHMYEeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpble HMEIOTCS B TEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MaliblX MEePUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTETICHEH OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa NPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMyd MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwWia oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEpAIlMi MBICIUTEIBLHON JeATEIbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCICPUMEHT (peabHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoaeuwie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE TOHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa. [lonsitue o kucnorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumuueckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIIUN




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma

52| omemmenno : Batimoresa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorera [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne n/m P Konrpoiasbubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue U yriydrieHne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. g 1 1 bubmuotexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubnuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 snemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

bubmuoreka [JOK
. 7 4
3.1 Obmme cBoicTBa MCTAILIOB https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
. B 7 1
3.2 AKHEHNINE METAJUIBI U UX COCOINHEHUSA 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomias cpeaa
4.1 BemecTBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubnmorera [TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

000pPYI0BAHUEM)

8 KVIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n P Bcero Kontpo | Mpakru H3yUYeHMsI o0pa3oBaTe/ibHbIE
JbHBIE YyecKue
pecypchl
padoTbl | padoOThI
[Ipenmer xumun. Posib XuMuu B )KU3HU
yejioBeka. Teja u BelecTna.
X9, «ll III o bu6anorexa IIOK
.D. «M3yueHue u onmcanme HU3HIECKUX
. Y 1 03.09.2025 | https://m.edsoo.ru/ff0
CBOMCTB 00pa3lloB HEOPTaHUYECKHUX
d210c
BEIIECTB)
[Tougatre o MmeToHaX MO3HAHUS B XUMUU
X.D. «3HaKOMCTBO C XUMHUYECKOH
. 5 bu6anorexa IJOK
MOCYJION, MpaBHIaMH PabOTHI B
2 YAOH, TP 1P 1 05.09.2025 | https://m.edsoo.ru/ff0
nabopaTopuu U mpuéMaMu oOpaIeHus ¢ 12276
J1a00paTOPHBIM 000PYTOBAaHUEM
[IpakTrueckas padora Ne 1 «[IpaBuia
a00TBI B J1a00paATOPUN U IPUEMBL
P 5 P 5 P P bubnmnoreka [JOK
oOpaitieHns ¢ 1a00pPaTOPHLIM
1 1 10.09.2025 | https://m.edsoo.ru/ff0

d23dc




UucTteie BemnecTBa U cMecu. CiocoObl
pas3zeseHus CMecen
X.92. «M3yyenue cnocobOB pasieneHus

CMECEU: C IOMOIIBI0 MarHuTa bubamorexa HOK
’ 12.09.2025 | https://m.edsoo.ru/ff0
(bunbTpoBaHUE, BHIMAPUBAHUE, 16ca
JUCTHILISALMSA, XpoMaTorpadus, -
MIPOBEJICHNE OYUCTKH MOBAPEHHOM COJN.
HpaKTfIquKaﬁ pabota Ne 2 «Pasienenue ) Bu6mmorexa LIOK
CuCCEll (AL PHNEPE OUICTRIL NOBAPERHO 17.09.2025 | https://m.edsoo.ru/ff0
COJIH)» d28¢8
bu6anorexa IIOK
ATOMBI U MOJIEKYJIBI 19.09.2025 | https://m.edsoo.ru/ff0
d2a6c
XHUMHUYECKUE PTIEMEHTBI. 3HAKHU (CHMBOJIBI) bubmmorexa TOK
24.09.2025 | https://m.edsoo.ru/ff0
XUMUYECKHUX DJIEMEHTOB dbe8
but6mmoreka IIOK
[IpocTeie U ClIOKHBIE BENIECTBA 26.09.2025 | https://m.edsoo.ru/ff0
d2a6c
bu6anorexa [IOK
ATOMHO-MOJIEKYJISIPHOE YUECHUE 01.10.2025 | https://m.edsoo.ru/ff0

d2d50




3aKOH NOCTOSIHCTBA COCTaBa BEIICCTB.

bu6mnorexa [JOK

10 Xumuueckas popmyna. BanentHocth 03.10.2025 | https://m.edsoo.ru/ff0
aTOMOB XUMHYECKHX 2JIEMEHTOB d2eae
OtHocHUTEIbHAs aTOMHAs Macca. bubmmoreka IIOK

11 OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 08.10.2025 | https://m.edsoo.ru/ff0

d323c
MaccoBas 10JIs1 XHMHAYECKOTO 3JIEMEHTA B Bubnmoreia LIOK

12 10.10.2025 | https://m.edsoo.ru/ff0
COCIMHCHUH 4350¢
KommuectBo BemectBa. Monbs. MonsipHas bubamorexa [HOK

13 15.10.2025 | https://m.edsoo.ru/ffO
Mmacca 45230
dusznuecKrue U XUMUUECKHE SBICHUSI.

XUMHUYecKast peaxius
X.D2. «HabmoieHre GU3NIeCKux
(TutaBieHUE BOCKa, TasHUE JIbJA, BuGmorexa LIOK

14 | PAcTHPANNE CAXapa B CTYIIE, KIHEHHIC 1 17.10.2025 | https://m.edsoo.ru/ff0
KOHJICHCAITUS BOJIbI) M XUMHYECKUX 4376
(ropeHue cBeuM, MpoKaIuBaHUE METHOM B
MIPOBOJIOKH, B3aUMOJICUCTBUE MeJia C
KHUCJIOTOM) SIBIICHUIN»

[Ipr3Haky U yCcioBUS MPOTEKAHUS bubnuoteka [JOK

15 XUMHUYECKUX PEaKIAN 22.10.2025 | https://m.edsoo.ru/ffO

X.D. «Habmronenue u onucanue d3al6




MPU3HAKOB NMPOTEKAHUS XUMUYECKUX
peakuuii (pa3noxKeHue caxapa,
B3aUMO/JIEICTBUE CEPHOU KUCIIOTHI C
XJIOpHUJIOM Oapusi, pa3ioKeHHe TUAPOKCH 1A
meau (II) nmpu HarpeBanuu,
B3aUMOJICHCTBHE JKEJI€3a C PACTBOPOM
cou meau (I11)»

3aKOH COXpaHEHHUS MaCChl BEIIECTB.
XUMUYECKHE YPAaBHEHHUS
X.9. «Habnronenue u onucanue

bu6anorexa IIOK

16 24.10.2025 | https://m.edsoo.ru/ffO
PEe3yIbTATOB MPOBEICHUSI OTIBITA, 13b88
WJUTFOCTPUPYIOIIETO 3aKOH COXPAHCHHUS -

MacCh»
Brruucienus Koau4ecTBa, MacChl bu6anorexa IIOK

17 BEIIIECTBA M0 YPABHEHUSIM XUMHUYECKUX 05.11.2025 | https://m.edsoo.ru/ff0
peaxuuii d5708
Kiaccudukanuys XuMUUeCKUX peaKITnii bu6anorexa IIOK

18 (coequHeHMs1, Pa3IOKEeHUS, 3aMEIICHUS], 07.11.2025 | https://m.edsoo.ru/ff0
oOMeHa) d3f34
M. B. JIoMOHOCOB — y4Y€HBIM- bubmoreka IIOK

19 sHIHKIoneaucT. O000ImIeHUE U 12.11.2025 | https://m.edsoo.ru/ff0
CHCTEeMaTH3alus 3HaHUU d40c4
Koutposabnasi padora Nel mo teme bubmiorexa LIOK

20 14.11.2025 | https://m.edsoo.ru/ff0

«BemecTBa U XMMHYECKHE Pe€aKIuu»

d4290




Bo3nyx — cmech razoB. CocTaB Bo3ayXa.

Kucnopon — anemeHt u nmpocroe bubnmnoreka [{OK
21 BeecTBo. O30H 19.11.2025 | https://m.edsoo.ru/ff0
X.2. «KauecTBeHHOE ompesieneHue d448e
COJICp>KaHMsI KUCIIOPOJIa B BO3YXEM.
dusnyecKkrue U XUMUIECKHEe CBOMCTRA
KHUCJIOpo/ia (peaKIuu OKUCIICHUSI, bubnuoreka [JOK
22 ropenue). [lonsarue 06 okcumax 21.11.2025 | https://m.edsoo.ru/ff0
X.92. «O3HakoMIieHHEe ¢ oOpasiamu d4614
OKCHJIOB U OITUCAHUE X CBOUCTB
Crioco0sI MOTy4eHUsT KUCIOpOo/aa B
71a00paTOPUU U TPOMBIIIJIEHHOCTH.
[IpumeHeHue Kuciaopoa
XPQ. «Ha6JIIOILeHHer;BiﬂMOHeﬁCTBHH bubmmorexa [OK
23 26.11.2025 | https://m.edsoo.ru/ff0
BEILIECTB C KUCIOPOJOM U YCIOBUSA 44974
BO3HHKHOBCHMUS U MIPCKPALLICHUA TOPCHUS o
(mo>xapa)».
TemoBoit 3 hHeKT XUMHUYECKON peaKIny, BuGmiorexa LLOK
04 | MOTUITHE O TCPMOXHNMITHCCKOM YPABHEHIH, 28.11.2025 | https://m.edsoo.ru/ff0
9K30- U HJIOTEPMUYECKUX PEAKIUAX
d4790
TommmBo (HedTh, yroias U METaH). bubnmnoreka [JOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro 03.12.2025 | https://m.edsoo.ru/ff0
MPEAOTBPALLICHUS d4c4a




[IpakTrueckas padora Ne 3 mo Teme bu6mnorexa [JOK
26 «ITonyueHne u codupaHue KUCIOPOa, 05.12.2025 | https://m.edsoo.ru/ff0
HW3YUYCHHE €r0 CBOMCTBY d4ae2
Bonopoa — smeMeHT 1 IpocToe BEIEeCTBO. bubamorexa HOK
27 HaxoskeHue B mpupose 10.12.2025 | https://m.edsoo.ru/ff0
d4ddo
du3nuecKkrue ¥ XMMHYECKHIE CBOMCTBA
BoJiopoja. Ilpumenenue Bogopoaa
X.g.il—l[lonyqpeﬂne CO6I/IpaI-)III/I€133 " Bubnmoreia LIOK
28 ’ S 12.12.2025 | https://m.edsoo.ru/ff0
Wmmnmmmmenngmmnwcmem d4ddo
BOZOpOAa (TOpeHue), B3auMO/ICHCTBUE
BOJI0poia ¢ okcuaom meau (11)»
bu6manorexa [JOK
29 [loHsiTHE O KHCIOTAX U COJISIX 17.12.2025 | https://m.edsoo.ru/ff0
d50d2
Cnioco0sI oJTy4eHus: BOJOPOia B Bubnroreia LIOK
30 naGopatopmit 19.12.2025 | https://m.edsoo.ru/ff0
d4dd0
[IpakTrueckas padbora Ne 4 o Teme but6mmoreka IIOK
31 «ITonydenue u cobupanue BOIOPOa, 24.12.2025 | https://m.edsoo.ru/ffO
HU3YYCHHUE €r0 CBOMCTBY d4142
bu6anorexa [JOK
32 MomnsipHbiii 00BEM ra3oB. 3akoH ABOraapo 26.12.2025 | https://m.edsoo.ru/ff0

d542e




Brraucnenus o6bEMa, KoIM4IecTBa bu6mnorexa [JOK

33 BEIlECTBA T'a3a M0 €ro U3BECTHOMY 14.01.2026 | https://m.edsoo.ru/ff0
KOJMYECTBY BEIIECTBA WU O0BEMY d55a0
Brraucnenus o05EMOB ra30B 1o bu6mnorexa [JOK

34 YPAaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA 16.01.2026 | https://m.edsoo.ru/ff0
00BEMHBIX OTHOIIICHUH ra30B d5708
du3nueckue U XMMHYECKIE CBOMCTBA BuGmorexa LIOK

35 | PoAM . 21.01.2026 | https:/m.edsoo.ru/ff0
X.D. «B3aumMoaencTBrE BOIBI C 45872
MeTalaMy (HaTpUeM U KaJIbIIUEM )» -
CocraB ocHoBanuii. [lonsarue 06
WHIUKATOpax bu6anorexa IIOK

36 X.2. «Habmroienre n3aMeHEeHUsT OKPAaCcKU 23.01.2026 | https://m.edsoo.ru/ffO
WHJUKATOPOB B paCTBOpPaxX KHUCIIOT U d59¢e2
HIeJI04ei»
Bopa kak pactBoputeinis. Haceiennasie u bu6anorexa IIOK

37 HEHACHIIIEHHbIC pacTBOPHI. MaccoBas 10715 28.01.2026 | https://m.edsoo.ru/ffO
BEILIECTBA B pacCTBOPE d5b40
IIpakTryeckas padora Ne 5 mo Teme Bu6morexa LIOK

3g | lIpHMrOTOBICHIE PACTRODOEC 30.01.2026 | https://m.edsoo.ru/ff0
OH‘DGI[GJ'I‘(‘?HHOI/I MAacCCOBOM J0JeH d5eba
PACTBOPEHHOT'O BEIICCTBAY
KouTposabhasi padora Ne2 mo teme bubmiorexa LIOK

39 04.02.2026 | https://m.edsoo.ru/ff0

«Kucaopoa. Bonopoa. Boxa»

d6342




Oxkcupsbl: cocTaB, Kiaccuukanus,

bu6mnorexa [JOK

40 06.02.2026 | https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
[lonyuyeHne U XUMUYECKHE CBOMCTBA bubnmnoreka [{IOK

41 KHCIIOTHBIX, OCHOBHBIX U aM(POTEpHBIX 11.02.2026 | https://m.edsoo.ru/ff0
OKCHJIOB d664e
OcHoBaHMs: COCTaB, KJIacCU(DUKAIIUS bubamorexa HOK

42 ’ ’ 13.02.2026 | https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
Honyqeﬂnve U XUMUYECKUE CBOMCTBA BuGmorexa LIOK

g3 | OSHORAME 18.02.2026 | https://m.edsoo.ru/ff0
X.9. «lTonyuyeHune HepacTBOPUMBIX

y d67ca

OCHOBaHUI»
Kucnotsr: coctaB, kaccupuxaius Bubmuorexa LOK

44 ’ ’ 20.02.2026 | https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[TomyueHnne n XMuMHUYECKHE CBOMCTBA
KHCJIOT
X.9. « 3yueHue B3auMOICHCTBUS OKCHIA bubmuoreka [IOK

45 Meau (II) ¢ pacTBopoM cepHOI KUCIIOTHI, 25.02.2026 | https://m.edsoo.ru/ff0
KHUCJIOT C METAJUIaMH, PEAKIIHI dfee2
HEUTpaIn3aumn

46 Conu (cpennue): HOMGHKJIaT}:pa, CIIOCOOBI 7 02,206 bubnuoreka [JOK
MOJIYYEHUSI, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00a




X.D. «BbITeCHEHNE OTHOTO METAJIA IPYTUM do474
U3 pacTBOpa COIMN
[IpakTrueckas pabora Ne 6. Perenue
BKDCHeDI/IMeHTaJ'II;HBIX 33124 10 TeMe bubamorexa HOK
47 04.03.2026 | https://m.edsoo.ru/00a
«OCHOBHBIC KJIACChI HEOPTaHUYECKUX
y dob7c
COCTMHECHUI
['eneTnyeckas CBA3b MEXKy KllacCaMu bubamorexa HOK
48 . 06.03.2026 | https://m.edsoo.ru/00a
HEOPTraHUYECKUX COCTMHEHUN
d9a50
bu6anorexa IIOK
49 O00011IeHME U cUCTEMAaTU3AaIUA 3HAHUHA 11.03.2026 | https://m.edsoo.ru/00a
d9cb2
KonrponbHas padora Ne3 mo Teme bubnuoreka [JOK
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 13.03.2026 | https://m.edsoo.ru/00a
coeMHeHMI" d9ela
[TepBbIe MONBITKH KIacCUDUKALINH
XHUMHYECKUX 2J1eMEHTOB. IIoHsITHE O but6mmoreka IIOK
51 rpyImnax CXOJHbIX 2JIEMEHTOB 18.03.2026 | https://m.edsoo.ru/00a
X.9. «BzaumoaeicTBue ruJipokcuaa d9ffa
IIMHKA C paCTBOPaAMHU KUCJIOT U IIEJI0OUESH»
[Tepunonnueckuit 3akoH u llepuonnueckas bubmoreka IIOK
52 CHCTEMa XMMHYECKHUX 3jieMeHTOB /J[. H. 21.03.2026 | https://m.edsoo.ru/00a
Menaeneena da52c
53 [Tepuonapl, rpynibl, MOATPYIIIBI 25.03.2026 | bubauoteka [IOK




https://m.edsoo.ru/00a
da52c

Crpoenne aroMoB. CocTaB aTOMHBIX SJIED. bubamorexa HOK

54 27.03.2026 | https://m.edsoo.ru/00a
N3oTomnsl

da342

CrtpoeHnue 3JeKTPOHHBIX 000JI0UeK aTOMOB bubnuoteka [{JOK

55 aneMmeHToB [lepuonnueckoii cucremsr /1. 08.04.2026 | https://m.edsoo.ru/00a
H. MenneneeBa dabbc
XapakTepucTUKa XUMHAYECKOI0 3JIEMEHTA bubnmnorexa [{IOK

56 1o ero nosuoxexnuto B [lepuognueckon 10.04.2026 | https://m.edsoo.ru/00a
cucreme /1. 1. Menneneena da824
3nauenue [lepuonuyeckoro 3aKoHa ass BuGmorexa LIOK

57 | pasuTmt maykit u npairiki. J1. 1 15.04.2026 | https:/m.edsoo.ru/00a
MenpeneeB — y4€HbIi, nenaror u

da96e

rpaKJaHuH
Pesepsublii ypok. O0001IeHNE U bubnmnorexa [IOK

58 cucreMaru3anus 3Hanuii / Beepoccuiickas 17.04.2026 | https://m.edsoo.ru/00a
poBepoyHas pabora db33c
KontponbHast padora Ne4 o reme bubmuotexa LIOK

59 «CTpoenne aroMa. XuUMHYECKas CBA3b) 22.04.2026 | https://m.edsoo.ru/00a
/ Beepoccuiickasi NpoBepoYHasi padora db486
DNEKTPOOTPUIATEIBHOCTh AaTOMOB bubmuoreta LIOK

60 24.04.2026 | https://m.edsoo.ru/00a

XHUMHYCCKHUX JJICMCHTOB

daab8




bu6mnorexa [JOK

61 HMonHas xuMmnueckas CBsI3b 29.04.2026 | https://m.edsoo.ru/00a
dac34
bu6mnorexa [JOK
62 KoBaneHnTHas nonsipHast XuMuyeckas CBsI3b 01.05.2026 | https://m.edsoo.ru/00a
daab8
KoBanenTHast HemosipHas XUMHUYECKast bubamorexa HOK
63 06.05.2026 https://m.edsoo.ru/00a
CBSI3b daab8
bu6anorexa IIOK
64 CrernieHb OKUCIICHUS 08.05.2026 | https://m.edsoo.ru/00a
dae28
OKHCIUTEITFHO-BOCCTAHOBHUTEIBHBIC Bubmmorexa OK
65 13.05.2026 | https://m.edsoo.ru/00a
peakiuu db076
bubmmoreka IIOK
66 OKHCIUTEIN U BOCCTAHOBHUTEIIN 15.05.2026 | https://m.edsoo.ru/00a
db076
Pe3epBHBIi ypOK. O606fueHHe u BuGmiorexa LLOK
7 | CUCTCMATHSQUIA SHAHII TO TEME 20.05.2026 | https:/m.edsoo.ru/00a
«Ctpoenue aroma. XUMHYECKAs CBSI3b»
d9cb2
68 PesepBHBI ypOK. O606fueHHe u 2 05.2006 bubnuoreka [JOK
cUCTeMaTH3alus 3HAaHUHN https://m.edsoo.ru/ff0




d6lic6

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




9 KUIIACC

KoJsinyecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBBIE

Ne Tema ypoka KonTpoabnusbie | I[IpakTudyeckue Aara oOpa3oBaTeJIbHbIE
n/n Bcero U3YYCHUS
padoThI padoThI pecypchl

Ileproanueckuii 3aK0H.

| [Tepuonnueckas cucrema | bu6anorexa IJOK
XUMHUYECKUX DJICMEHTOB 03.09.2025 | https://m.edsoo.ru/00adb59e
1. 1. Menpaeneena
3aKOHOMEPHOCTH B

) M3MCHEHHHU CBOMCTB | bu6anorexa IJOK
XHUMHYECKHUX 3JIEMEHTOB 05.09.2025 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHUOJIOB
Knaccuduxanus u

3 HOMEHKJIaTypa | bubnmnorexa [IOK
HEOPraHUYECKUX 10.09.2025 | https://m.edsoo.ru/00adb7e2
BEIICCTB
Bunaber xummuyeckou cBSI3U
U THUIIBI
KPUCTAJUTMYECKUX

4 peIETOK | bubnmoreka [JOK
X.D. «O3HaKOMJICHHE C 12.09.2025 | https://m.edsoo.ru/00adbac6

MOACIILIMH
KPpUCTAJTNIMYCCKHUX

peLETOK




HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U
HeMeTauioB (Tpadura u
ajgMasa), CJI0KHBIX
BEILIECTB (XJI0pHIa
HATPHUSI)»

O0o0011eHNE U
cucTeMaTu3alus 3HAaHUN

17.09.2025

bu6anorexa [JOK
https://m.edsoo.ru/00adbac6

KounTposabnas padora
Nel o Teme
«IloBTOpEHUE U
yriy0JieHue 3HAaHU I
OCHOBHBIX pa3/ieJioB
Kypca 8 kiaccay

19.09.2025

Knaccuduxanus
XUMHUYECKHUX pPEaKIuil 1o
Pa3IMYHBIM MTPU3HAKAM

24.09.2025

bubnuoreka [JOK
https://m.edsoo.ru/00adbcb0

[TonsiTre 0 ckopocTH
XUMHUYECKOU pEaKIHH.
[TonsiTHE O TOMOTEHHBIX
U T€TEPOTCHHBIX
peaKIusxX

X.9. «MccnenoBanue
3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEAKIIUU OT

26.09.2025

bu6anorexa [IOK
https://m.edsoo.ru/00adbe9a




BO3JECUCTBUS PA3JINYHBIX
(bakTopoB»

IlonsaTe 0 XUMHUYECKOM
paBHOBecuU. DAKTOPBI,
BIIMSIFOLAE HA CKOPOCTh
XUMHUYECKOU pEaKIUU U
MOJOXXEHUE XUMHUYECKOTO
paBHOBECUS

01.10.2025

bu6anorexa [JOK
https://m.edsoo.ru/00adc28c

10

OXUCIUTEIBHO-
BOCCTaHOBUTEIBHBIC
peakiuu

X.9. «IIpoBenenue
OITIBITOB,
WJUTFOCTPUPYIOIITUX
IpUMEPBI OKUCITUTETHHO-
BOCCTaHOBUTEIBHBIX
peakuuii (ropeHue,
peaKIuu pa3aoKeHUs,
COEIMHEHUS )»

03.10.2025

bu6anorexa IIOK
https://m.edsoo.ru/00adcade

11

Teopus
AIEKTPOIUTHYECKOU
nucconuanuu. CUJIbHBIC
U ca0ble 3JIEKTPOIUTHI
X.92. «Mccnenopanue

08.10.2025

bubmmoreka [JOK
https://m.edsoo.ru/00adcd68




3JIEKTPONPOBOTHOCTH
pPacTBOPOB BEIIECTB,
npouecca AMCCounaIuu
KHCJIOT, IIEeI0YeH U
CoJIei»

HNonHble ypaBHEHUS
peakuiu
X.93. «IIpoBenenue

OTIBITOB,

12 WJUTFOCTPUPYIOLIUX bubnuoreka [JOK
NPU3HAKU TPOTEKAHUS 10.10.2025 | https://m.edsoo.ru/00add448
peaKIuii HOHHOTO
obmeHa (oOpazoBaHue
ocaJiKa, BBIJICJICHUE ra3a,
o0pa3oBaHUE BOJIbI)»

13 O060011eHNE U but6mmoreka IIOK
cUCTEMAaTHU3allNs 3HAHUI 15.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA
KHUCJIOT U OCHOBAHUH B

14 CBETE MpEJICTaBICHUI 00 bubnmoreka [JOK
ANEKTPOJIUTUIECKON 17.10.2025 | https://m.edsoo.ru/00add5d8
JTUCCOLUALN

15 XUMHUUYECKHE CBOMCTBA bu6anorexa [JOK
COJIEN B CBETE 22.10.2025 | https://m.edsoo.ru/00add8b2




MpeCTaBICHUN 00
BJIEKTPOIUTUYECKON
IUCCOLMALN

[TonsTe o rugponuse

bu6anorexa [JOK

16 cojieit 24.10.2025 | https://m.edsoo.ru/00add9d4
[IpakTrueckas pabora Ne

17 1. «Pemenue bu6anorexa [JOK
SKCHEPUMEHTAILHBIX 05.11.2025 | https://m.edsoo.ru/00addd12
3a1a9

18 O0o001IeHNE U bu6anorexa IIOK
cHCTeMaTH3alus 3HaHUU 07.11.2025 | https://m.edsoo.ru/00addbfa
KonTpoabnas padora
Ne2 mo Teme

19 «JIeKTPOJUTHYECKAS bubmmnorexa [{OK
JTUCCOIUAIMSA. 12.11.2025 | https://m.edsoo.ru/00addecO
XuMH4YeCcKHe peakmun
B pacTBOpax»
OO01mast XxapakTeprCTHKA
rajJiloreHoB. XMMHYECKHUE
CBOWCTBA Ha IIPUMEPE

20 XJIopa bubnuoreka [IOK
X.9. «IIpoBenenue 14.11.2025 | https://m.edsoo.ru/00addfe?

OTBITOB, OTPAKAIOIINX
busnueckue u
XUMHYECKHE CBOMCTBA




TaJIOTEHOB U UX
COETMHEHU))

Xnoposogopoa. Consanas
KHUCJIOTa, XUMUYECKUE
CBOMCTBA, IOJIyYECHHE,

MIPUMEHEHHE
X.D. «M3yuenue CBOMCTB
21 COJISIHOHM I}:;CJIOTBI Bubnmorexa LOK
’ 19.11.2025 | https://m.edsoo.ru/00ade104
IPOBE/ICHUE
KaueCTBEHHBIX peaKIuii
Ha XJIOPUI-UOHBI U
HaAOJII0/IeHNE MPU3HAKOB
UX TIPOTEKAHUS
[IpakTruyeckas pabora Ne
2 o Teme «IlonyueHue
22 COJITHOM KI/ICJ’IOT\II:II bubamorexa [OK
. - 21.11.2025 | https://m.edsoo.ru/00ade348
H3yYeHUE €€ CBONCTBY
Brruucnenus 1o
3 YPaBHECHUSAM XUMHUYECKUX bubnmoreka [JOK
peaKIui, €CiIu OJINH U3 26.11.2025 | https://m.edsoo.ru/00ade488
pEareHToB JaH B U30BITKE
24 OO01ast XapakTepucTUKa bubmmoreka [JOK
31eMeHTOB VIA-rpynsl 28.11.2025 | https://m.edsoo.ru/00ade64a
25 AJTOTpONHBIE bubmmoreka [JOK




MOJAM(PUKALIUU CEPBI.
Haxoxnenue cepsl u e€
COCIMHEHUH B IIPUPOJIE.
XUMHYECKHE CBOMCTBA
cephl

X.9. «O3HaKoMIIEHHUE C
oOpasiamu cepsl u eé
COCTMHEHUSMUY

03.12.2025

https://m.edsoo.ru/00ade64a

26

CepoBoziopoi, CTpOeHHE,

¢busnyeckue u
XUMHYECKHE CBOMCTBA

05.12.2025

bu6anorexa IIOK
https://m.edsoo.ru/00ade802

27

Oxcunpl cepol. CepHas
KUCoTa, pusndyeckue u
XUMUYECKHE CBOMCTBA,
IPUMEHEHHE

X.9. «HabOmroneune
mporiecca o0yrIMBaHUS
caxapa noj JelCTBUEM
KOHIIEHTPUPOBAHHOM
CEpHOU KUCJIOTHI,
M3YUYEHHUE XUMHUYECKUX
CBOMCTB pa30aBIECHHON
CEPHOU KUCJIOTHI,
MIPOBEJICHUE
Ka4yeCTBCHHOW PEaKIUH

10.12.2025

bu6mmoreka IIOK
https://m.edsoo.ru/00adea28




Ha Cynb(}aT-uoH U
HaOJII0/IeHNE MpU3HAKa
€€ NPOTEKAHUS»

28

XUMHUYECKUE PEAKIINH,
JIe)KaIllhe B OCHOBE
MPOMBIIIJIEHHOTO
cnoco0a NmoJy4yeHHust
CEPHOU KUCJIOTHI.
XUMHYECKOE
3arpsi3HEHUE
OKPYKAIOIIEH CPEbI
COEJIMHEHUSIMU CEPhI

12.12.2025

bu6anorexa [JOK
https://m.edsoo.ru/0Oadec8a

29

Brruucnenue maccoBon
JIOJTM BBIXOJ1a TTPOTYKTa
peaxkuuu

17.12.2025

bu6anorexa IIOK
https://m.edsoo.ru/0O0adec8a

30

OO6mast XxapakTeprUCTHKA
371eMEHTOB V A-TpyIIbI.
A3OT, pacrpocTpaHEeHHUE
B MIpUpOJE, GU3HIECKHe
Y XUMHYECKHUE CBOKCTBA
X.92. «O3HaKOMIIEHUE C
(bHU3UICCKUMHU
CBOMCTBAMM a30Ta,
docdopa u ux
COEMHEHUI

19.12.2025

bu6anorexa [JOK
https://m.edsoo.ru/00adeeab




31

AmMMuak, ero
¢busnueckue u
XHUMHUYECKHE CBOMCTBA,
MOJTyYeHUE U
MIPUMEHEHHE

X.9. «IIpoBenenue
Ka4e€CTBEHHBIX PEAKIIUM
Ha MOH aMMOHUS U
U3y4YeHHe NMPU3HAKOB MX
IPOTECKAHUSI»

24.12.2025

bu6anorexa [JOK
https://m.edsoo.ru/00adf004

32

ITpakTuueckas padora No

3 mo Teme «llonyuenne

aMMHadKa, U3Y4YCHHEC CT'O

CBOMCTB»

26.12.2025

bu6anorexa IJOK
https://m.edsoo.ru/00adf180

33

A3oTHag Kuciora, eé
dbuznyeckue u
XUMHYECKHE CBOMCTBA
X.9. «BzaumoneiictBue
KOHIIEHTPUPOBAHHOM
a30THOM KHCJIOTHI C
MEJIbIO»

14.01.2026

bubnuoreka [JOK
https://m.edsoo.ru/00adf306

34

Hcnons3oBanue
HUTPATOB U COJIEU
aMMOHHS B Ka4€CTBE
MHHEPaJIbHBIX

16.01.2026

bubmmoreka [JOK
https://m.edsoo.ru/00adf518




yaoOpeHuid. XuMU4eCcKoe
3arpsi3HEHHE
OKPYKAIOIIEH CPEbI
COEIMHEHUSAMHU a30Ta

35

®docdop. Okeun
dbocdhopa (V) u
dbochopHas kuciora,
¢busnueckue u
XUMUYECKUE CBOWCTBA,
TIOJTyYCHHE

X.92. «O3HaKOMJIEHHE C
oOpazuamu Gocdopa u
€ro COeIMHEHUID

21.01.2026

bu6anorexa IJOK
https://m.edsoo.ru/00adf68a

36

Hcnone3oBanue
dbocdaToB B KauecTBe
MUHEPAITbHBIX
ynoopeHuii. 3arps3HeHue
MPUPOJTHOMN CpeJIbI
dbocharamu

X.9. « O3HaKOMIIECHHUE C
oOpasramMu a30THBIX U
dhochopHbIX ynoOpeHuii»

23.01.2026

bubnuoreka [JOK
https://m.edsoo.ru/00adfc20

37

Yraepon,
pacnpocTpaHeHUE B
npupoje, Guzndeckue u

28.01.2026

bu6anorexa [JOK
https://m.edsoo.ru/00adfd9c




XUMHUYECKHUE CBOMCTBA
X.9. « U3yuenune
MOJeIIen
KPUCTAJUTMYECKUX
peweToK anMasa,
rpadurta, QymiepeHa,
03HAaKOMIJIEHHE C
MPOLIECCOM aJcopOIUuu
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM
U YCTPOWCTBOM
POTUBOTra3a»

38

Oxkcunpl yriepona, ux
dbuzndeckue u
XUMHYECKUE CBOICTBA.
DKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIC C
okcuaom yriaepoaa (IV)
X.92. «Ilonyuenue,
coOupanue,
pacro3HaBaHue U
W3yYEHHE CBOMCTB
VTIEKHUCIIOTO Ta3a

30.01.2026

bubnuoreka [JOK
https://m.edsoo.ru/00adfebe

39

YrojibpHasg KUCIOTa U €€
coJin

04.02.2026

bubnmoreka [JOK
https://m.edsoo.ru/00ae006¢




40

IlpakTrueckas padora No

4 o teme "llonyueHune

YIJICKHCIOT'O I'a3a.

KauecTBeHHAsa peakiysa

Ha KapOoHaT-noH"

06.02.2026

bu6anorexa [JOK
https://m.edsoo.ru/00ae027¢e

41

[lepBOoHaYaTBHBIC
MOHSATHS 00
OpraHUYECKHUX
BEIIECTBAX KakK O
COCIMHCHHUSX yTiepojaa

11.02.2026

bu6anorexa [JOK
https://m.edsoo.ru/00ae054¢e

42

Kpemunii u ero
COCIMHCHHUS

X.9. « ITpoBenenue
Ka4eCTBEHHBIX peaKIui
Ha KapOOHAT U CUJIUKAT-
WOHBI U U3y4YCHUE
MPU3HAKOB UX
MpOTEKaHUsI,
O03HAKOMJICHHE C
NPOIYKIHUEH CHITMKATHON
MPOMBIIIIIEHHOCTH.

13.02.2026

bubnuoreka [JOK
https://m.edsoo.ru/00aec080a

43

ITpakTryeckas padora Ne

5. Penienue
YKCIIEPUMEHTAITBLHBIX

3aJa4 1o TeMeE

18.02.2026

bu6anorexa [JOK
https://m.edsoo.ru/00ac0bf2




«Baxuennme HeMeTaIIbl

U UX COCANMHCHUA»

44

Kounrposbnas padora
Ne3 mo Teme
«BaxxHenmue
HEeMEeTaJJIbI M X
COeIMHEH U

20.02.2026

bu6anorexa [IOK
https://m.edsoo.ru/00ae0Oel8

45

OO61ast xapakTepuCcTHKa
XUMHYECKHUX DJIEMEHTOB
— METAJIJIOB.
Merannnueckast CBI3b U
MeTaJJINYeCcKas
KpUCTaJUTHYeCKast
pemérka. duznueckue
CBOICTBa METAJNIOB
X.9. «O3HaKOMJICHHUE C
oOpasiaMu METaJJIOB U
CILUIABOB, UX
(bU3UICCKUMHU
CBOMCTBAMM)

25.02.2026

bu6anorexa IIOK
https://m.edsoo.ru/00ae103e

46

XUMHUYECKHE CBOMCTBA
METaJIJIOB.
DIEKTPOXUMUUECKHUM P
HaNnpsHKEHUM METAIIIIOB
X.9. «IIpusnakos

27.02.2026

bubmmoreka [JOK
https://m.edsoo.ru/00ael 156




MPOTEKAHUS
KAaYECTBEHHBIX PEAKLIUU
Ha MOHBI: MarHus,
KaJbILUs, aIFOMUHMS,
1MHKa, xenes3a (1) u
xenesa (IIT), meau (11),
HaOJIIOJIEHNE U OIIMCAHUE
MPOIIECCOB OKpAIIUBaHUS
IJJAMEHU HOHAMU
HATpUS, KaJIUs U
KaIbLIHS)

OO01ue crroco0bl
MIOJTYYCHHS METAJIJIOB.
Cnnasbl. BerunciieHus no

47 ypaBHEHUSIM XUMHUYECKHUX bubamorexa [OK
. 04.03.2026 | https://m.edsoo.ru/00ael 156
peaKkIui, ecau OJIMH U3
pEareHTOB COICPIKUT
MIpUMECH
[TonsTHE O KOppO3UU
METaJJIOB
48 X.2. « U3yuenue bubmiorexa LIOK
06.03.2026 | https://m.edsoo.ru/00ael1278
PE3YIBTATOB KOPPO3UH
METAJIJIOBY
bu6anorexa [JOK
¥ | Henounsie meramm 11.03.2026 | https:/m.edsoo.ru/00ae14b2




OKCcHITBI ¥ TUIPOKCHIBI
HATPHSI ¥ KaJIHsI
X.D. «OcobeHHoOCTEH

bu6anorexa [JOK

>0 B3aUMOJCHCTBUS OKCHA 13.03.2026 | https://m.edsoo.ru/00ae14b2
KaJIBIIUSI U HATPUSA C
BOJOM»
€JI0YHO3EMECIbHBIC
51 hL/IL::TaJIJILI — KaJILIIUHN U Bubmmorexa HOK
. 18.03.2026 | https://m.edsoo.ru/00aelS5e8
MarHui
57 Baxwneimue coequHeHUS bu6anorexa IIOK
KaJIBIUS 20.03.2026 | https://m.edsoo.ru/00ael5e8
53 O0o001IeHne 1
cUCTEMAaTHU3allUs 3HAHUI 25.03.2026
JK&cTkoCTh BOJIBI U
54 criocoObl €€ yCTpaHeHUs bubnuoreka [JOK
X.9. «HhccaenoBanue 27.03.2026 | https://m.edsoo.ru/00ael1886
CBOMCTB KECTKOM BOJIBI»
IIpakTruyeckas padora Ne
55 6 o Teme "KECTKOCTh bu6anorexa [IOK
BOJbI U METOMbI €€ 08.04.2026 | https://m.edsoo.ru/00aeclae8
ycTpaHeHus"
AnroMuHuM
56 X.0. «MccnemoBanue bu6anorexa [JOK
aM(pOTEPHBIX CBOWCTB 10.04.2026 | https://m.edsoo.ru/00aelc64

Ir'mapoKCuaa aJJfOMHUHUA U




TUAPOKCHUIA IUHKAY

57

AmpoTepHbie CBOMCTBA
OKCHUJa U TUIPOKCHUIA

15.04.2026

bu6anorexa [JOK
https://m.edsoo.ru/00aelc64

58

Keneso

X.D. « UccaenoBanue
mpoIiiecca TopeHust
KeJe3a B KUCIIOPOIe»

17.04.2026

bu6anorexa [JOK
https://m.edsoo.ru/00ae1d86

59

Oxcuibl, THAPOKCUIBI U
conun xenesa (II) u
xenesa (IIT)

22.04.2026

bu6anorexa IIOK
https://m.edsoo.ru/00ae35e6

60

O0o001IeHNE U
CHCTEMAaTH3aLMs 3HaHUH

24.04.2026

61

[Tpaktrueckas pabora No
7. Penienue

SKCIICPUMCHTAJIBbHBIX

3aJay 1o TCMEC

«Baxkaennme MeTaibl 1

X COCIUHCHUA»

29.04.2026

bubnuoreka [JOK
https://m.edsoo.ru/00ae3de8

62

Brruncienus mo
YpPaBHEHUSIM XUMHUYECKUX
peaKIui, €CIu OJINH U3
pEareHToB JaH B U30BITKE
WJTA COJICPIKUT MPUMECH.
Brruuciienus maccoBoi
JIOJTM BBIXOJ1a TIPOTYKTA

01.05.2026

bubmmoreka [JOK
https://m.edsoo.ru/00ae1750




peaKIu

63

O0o0011eHNE U
CUCTEMAaTHU3AUs 3HAHUU

06.05.2026

64

Kounrposbnas padora
Ned mo Teme
«BaxxHeH11IMe MEeTANJIbI
U UX COeTUHEHM SD»

81

08.05.2026

65

BemecrBa u Marepuasisl
B [TIOBCE/IHEBHOM KU3HU
4eJI0BeKa

13.05.2026

bu6anorexa IIOK
https://m.edsoo.ru/00ae3f50

66

XUMHUYECKOE
3arpsi3HCHUE
OKPYKAIOIIEH CPEbI

15.05.2026

bu6anorexa IJOK
https://m.edsoo.ru/00ae4270

67

Ponb xumuwm B penieHnn
AKOJIOTHYECKHUX TTPOoOIeM

20.05.2026

bu6anorexa IIOK
https://m.edsoo.ru/00ae4270

68

Pe3epBHBIi1 ypOK.
O060011eHNE U
cucTeMaTHh3alusa 3HaHUH

22.05.2026

bubnuoreka [JOK
https://m.edsoo.ru/00ae0d0a

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKyJla, XHUMHUYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOpPOJMHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAS aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPHAas Macca, MaccoBas JOJII XHUMHYECKOTO
DJIEMEHTa B COCIMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KinaccuuKamusl — peaknuid:  peakluH  COCAWHEHHS,  PeakKIuu
pa3NoKEHUs, pEaKIMH 3aMEIIeHUs, pPeakuuu OOMEeHa, OJK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi J10Jisl BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIKsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUN U

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaHleHI/IfI

1.3

HCIIOJIB30BaTh XHUMHNYCCKYI0O CHMBOJIMKY JIsI COCTAaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

1.4

PaCKpPbIBATh CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
INOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO qucily Hu COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYJISAPHYHO W MOJISIDHYIO MacCChbI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJIIO XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCIUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAHUS — HAOJIOJCHHE,
U3MEpEHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKprIBaTb CMBICII OCHOBHBIX XHMMHUYCCKHX TIOHSITHH: OKCH I,

KucCj0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIIC)KHOCTh BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCCy

coeMHeHu! 1no popMyaam

2.3

K.]'IaCCI/I(l)I/IHI/IpOBaTI) HCOPTraHNUYCCKHEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJas OMUCAaHUE MpPUMEpaMH

MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUH B PA3INYHBIX YCIOBUSAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
1abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpAIICHHUS C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMH 110 BBIOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHHUIO M COOMPAHUIO
ra3o00pa3HbIX BemiecTB (BOJIOPOJAa M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBAThH U MIPOBOIUTh XUMHUECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOUEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IIPOBOANUTD paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

[Io Teme: «llepmommueckunn 3axkoH u Ilepuoguueckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHUYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaJ'IB, paanuyc aroma,

XUMHUYCCKas CBA3b, IOJISIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, MOHHAsl CBSI3b, HOH, KAaTHOH, aHUOH,

CTCIICHb OKHCJIICHHA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHNUYCCKHUEC JJICMCHTBI

33

OTNUCHIBATh W XapaKTepu3oBaTh TaOnuuHyro Gopmy Ilepuoanueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudaTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u  «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIITNE Nnepruoabl

34

packpsiBaTh cmbich Ilepmommueckoro 3akona [[.M. Menneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMuU4Yeckux  anemeHtoB ..
MenneneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (cocTaB M 3apsija  sjapa, ooOliee dYHCIo

AJIEKTPOHOB U paclpeeNieHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIPENeNIATh BUJ XUMHUYECKON CBsI3UM (KOBaJEHTHass W HMOHHas) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KUIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJHUTBI, 3JJICKTPOJIUTHYCCKAA AUCCOLUANNs,
pCakiiukn HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkuuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHa}I, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTaJNINYCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTb




XUMHUYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATHH U

NPHUMCHATH 3TU IIOHATUA MPHU OITMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIeJIOYEHd M COJIEM, IOJIHBIE M COKpALIEHHBbIE YpaBHEHUS DPEaKLUUN

WOHHOI'O 00OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MOCPECTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHUX pPeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKIINU

Ilo Temam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
MpUMepaMy MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIHNX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIIMK, MOATBEP)KIAIONINX CYIICCTBOBAHHUE

T€HETHYECKOH CBS3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTH MPOTCKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

24

clieoBaTh MpaBWIaM TOJB30BAaHUS XUMUYECKOW TOCyIoll H
1ab0opaTopHbIM O0OpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKLIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHYECKUX OMBITOB IO TMOJIYYCHHIO M COOMPaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKUCIIOTO rasa)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONIME KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACHO3HABATH OTMBITHBIM MYTEM XJIOPHJI-,
Opomua, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX paCTBOPAX HCOPraHNMYCCKUX BCIICCTB

ITo Teme: «XuMHS U OKpYXKaroOIIas cpear»

3.1

pPaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHYCCKHUX MMOHSATHM: HI[K

BCIHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICJIUTEIbHON NIE€ITENbHOCTH —




aHalIM3 MW CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEeMaTU3alHUIO,
BBISIBJICHUEC HpI/I‘II/IHHO—CHeI[CTBeHHBIX CB513€I>’I —  JJId I/I3y‘-ICHI/ISI
CBOfICTB BCIICCTB U XHUMHUYCCKUX peaKuHﬁ; GCTGCTBGHHOHayLIHBIe
METOJbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHHUE, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEAJbHBIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM YE€JIOBEKa. XHUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

251eMeHTOB. [IpocThie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHAas MOJIEKYIIIpHAs Macca. MaccoBas J0JIsl XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUHN

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHUS. XUMUYecKas peakuus U e€ MPU3HAKMU.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHYECKUe ypaBHeHUs. Knaccudukarus

XUMHYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCY/I0M, C TIPaBUIIAMHU
paboThl B JabopaTopur W npuéMamMM oOpalieHus C  J1adopaTOPHBIM
00OpyJOBaHHEM, HW3YYCHHE W OINUCaHHE (PU3UUECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (uU3nYeckux (IUIaBJIICHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYNKE, KHIIEHUE M KOHJCHCAIIMS BOJbI) U
XUMHYECKUX (TOpeHHe CBeYd, MpOKaTMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCJIOTOW) SIBICHWN, HaONIOJIEHUE W OIHUCaHHE
OPU3HAKOB TMPOTEKaHWsS XUMHUYECKMX peakiuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHEe
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKeie3a ¢ PACTBOPOM

conmu meau(1l), uzyuenue cnocob6oB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,




¢uibTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBAPEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACChI, CO3JaHUE MOJCIIEH

MOJIEKYII (I1apOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — amemMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, GuU3NYecKne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcuapl. [Ipumenenue kucinopoaa. CrocoObl
MOJy4eHHs KHCIOpoAa B JabopaTopuu M NPOMBIILIEHHOCTH. Kpyrosopot

KHcIopoa B pupoae. O30H — alioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUEeCKOl peakluu, TEPMOXUMHUECKNE YPaBHEHHUS, 3K30-
U SHAOTEpPMHUUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arps3HeHre BO3IyXa,

ycuJieHUe MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkJIeHne Boaopoaa B IPHUPOJE,
¢u3nueckre W XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnore! u conu
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Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHHUSM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jisi BelleCTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B mpupojie M B KH3HU 4YesoBeka. Kpyrosopor
BOJIbI B TpPHUpOJAE. 3arps3HeHHE MPUPOIHBIX BoJa. OxXpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coemuHenuid. Oxkcuapl. Krnaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuaoB. dusmueckue U XUMHUYECKHE

CBOMCTBA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. Homenknarypa ocHoBanuil. dusnyeckne U XMMUYECKHUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kucior. dusznueckue u
XUMHYECKHE cBoMcTBa KuciIOoT. Pan aktmBHOocTh MeTauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknatypa coneil. @u3znueckne U XMMHUYECKHME CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/II;’I

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclio3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB W OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopoaa ¢ okcuaoMm Menu(Il) (BO3MOXHO MCTIOIB30BaHUE BUIEOMATEPUATIOB),
HaOmoeHne 00pa3lioB BEIECTB KOJMYECTBOM | MOJb, HCClIE€IOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JIOJIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMU (HATPUEM M KaJlbLIUEM)
(BO3MOKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAcTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIENO0BaHHE OOpasIoB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHHS
OKpackl MHJIMKATOpPOB B pacTBOpax KHUCIOT U IIeJoYell, u3ydeHue
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBOpoM CEepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMi HEUTpaIn3alku, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BaHeimne Kiacchl HEOPTaHMYECKUX

COECIUHEHUI

[Tepuonuueckuii 3axkon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KJIACCUPUKALMU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYINIax CXOJIHBIX AJIEMEHTOB (IIENOYHBbIE U IIEIOYHO3EMENbHbIE METaIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHUABI U TUAPOKCHUIBI

3.2

Ilepunoanueckuit 3akoH. [leproanyeckas cucreMa XuMUYECKUX 31eMeHToB [[. 1.
Menpaeneena. KopoTkonepuonas u JUTMHHOIIEpUOTHAS bopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICIT TOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyImiibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIIEMCHTOB




IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 10 €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX WM HEMETAUIMYECKUX CBOMCTB 10 TPYIIIaM M IIEPHOJAM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. J.UW. MenneneeB — y4€Hblii U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IHaTGHI)HOCTL XUMHUYECKUX dJIeMeHTOB. MloHHAas CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKknuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THUIPOKCHIA LHHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, POBEICHNUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokKeH!sl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM Ki1acCcaM HCOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMUYeCKUX peakluid 10 pa3IuyHbIM MpU3HAKaM (TI0 YUCTy U
COCTaBy Yy4yacTBYIOIIMX B pEaKLIMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4YacTHUIO Karajnu3atopa). OK30- U JHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAKOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIOJIb30BAaHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONIUTUYECKON NUCCOLMALNUA. DIEKTPOJIUTHI U HEIIEKTPOJIHUTHI.
Karnonsl, annonsl. MexaHu3M TUCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMH ¥ COJEH B CBET€ TPEACTABICHUH 00 dJIEKTPOJUTHYECCKON

nucconuranuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THApPOIU3E Coei

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTAILTHYECKUX
PEImETOK HEOPraHWYECKHUX BEHIECTB — METaNIOB W HeMeTauioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUs); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIuH OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeNoYell © coyied (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
o0Opa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUINX HPUMEPBI OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIMi (TOPEHUE, PEaKIMH Pa3JIoKEHUs, COCIUHCHNUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUI

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC ¢ MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

Consnas KHUCJI0Ta, XUMHWYCCKHE CBOI>'ICTB8., MOJIy4CHUC, IPUMCHCHUC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuIbpl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpymmbel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHN OKuciaeHus. CTpoeHue u PU3NIECKue CBOMCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPONHbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK NPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIO0Ta, (bHBI/II-IGCKI/IG M XAMHYECKHE CBOMCTBa
(oOmuMe Kak mpeicTaBUTENs Kiacca KHCIOT U cnenuduueckue). XuMUYECKHUe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIyuYeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeAMHEHUH B Mpupoje. XUMHUUYECKOe
3arps3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KHUCIOTHBIE IO,

3arpsi3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OOmrasi xapakTepucThka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, paclipoCTpaHEHUE B IPUPO/IE,
(bu3mveckne u XuMHUIeckrne cBoiicTBa. KpyroBopot azora B mpupoae. AMMHaK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbI aMMOHHMSL. A30THasi KUCJIOTa, €€ MOoJydeHHe,
(du3znueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yNOOpeHMil. XUMUYEeCcKoe 3arpsa3HeHHe OKpYXKaroliei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHHE BO3AyXa, MOYBI

U BOJIOEMOB)
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docdop, amnorponHsie Mogupukanuu (ochopa, Gu3NUESCKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas kuciora, QuU3UYECKHUEe WU
XUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aJIOTPOIHBIE
MoIuGUKAIMK, paclpoCTpaHEHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,
ux (uznyeckue M XMMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBIE OPraHU3MBI,

MOJIY4YCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3AaHHBIC C OKCHUIOM




yraepoaa(IV); rumoTe3a r00adbHOTO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
addekr. YrompHas KuUCIOTa W €€ CONMU, WX (PUIUYECKHE M XUMHUYCCKHE
CBONCTBa, TONydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIISCTBAX KAK O COCIUHEHHUSIX
yriepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJIHIEPHH, YKCyCHas
kuciora). MIx coctaB m xumuyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIECTBAX: MXUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IOJIyu€HUE U
npuMenenne. CoenvHeHHus KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuze kpeMHUsA(IV) u kpemHueBoit kucnore. CUIMKATHI, UX UCHOJB30BAaHUE B
ObITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, I[EeMEHT, OeToH, xene300eroH. [Ipobrembr Oe3o0macHOTO

HCII0JIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHUYECKUN DKCIEPUMEHT: HU3YyUYCHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPHU/I-
WOHBI W HAOJIOJCHUE TMPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(hM3UYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U UX COCAMHEHHUH (BO3MOKHO
WCITOJIb30BaHME BHJICOMATEPUAIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOPHJIIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJEHHWE TIpoliecca
00yriMBaHMUs caxapa MOoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHUE XUMUYECKHUX CBONCTB pa30aBIECHHOW CEPHOUM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e€
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamu
a30THBIX U (HOCPOPHBIX YIOOpeHUit; monydeHune, cooupanue, pacro3HaBaHue U
U3YyYeHUE CBOWCTB aMMHaKa; IMPOBEJECHUE KAue€CTBEHHBIX pPEAKUUMHA Ha HOH
aMmMoHHMsT u  (docar-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BUJCOMATEPHUANIOB); H3YYEHUE MOJIENe KpUCTAUIMUECKUX
pemérok anmMasa, rpaduTa, GQyUiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HABAHUE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOrO ra3a; IPOBEICHUE KayeCTBEHHBIX peaklUuid Ha KapOoHaT- u
CIWJIMKAaT-UOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
OPOJAYKLUHENH CHUIMKATHOM MNPOMBIIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/71a4 110 TeMe «BakHenne HeMeTauIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCAMHCHU A

3.1

OO011as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauindeckas CBA3b U
MeTajyInyecKkasl ~KpUCTallinyeckass pemérka. OJIEeKTPOXUMUYECKUH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHYECKUE CBOMCTBA MeTa/uioB. OO0Imue crnocoObl MOTydeHus
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTauibl: MOJOKeHHEe B [lepuomnyeckod cucTeME XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHe IIETOYHBIX METAUIOB M HX

COeIUHEHNN

34

[llemouyHo3eMenbpHbIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuonunueckoit cucteme xuMuueckux anemenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUeCKHe W XUMHUUYECKHE CBOMCTBA
MarHus W Kajabliusg. BakHeWie coequHeHUs KaibIus (OKCHI, THIPOKCHI,

conn). 2KECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(I)OTCpHLIC CBOMCTBA OKCHJA U THAPOKCHU A

AJIFOMHHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux 3nemeHToB JI.1M.
MenpneneeBa; CTpOEHHE aToMa; HaxoxIaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkeneza. OKcuipl, THAPOKcUIsl U conu kenesa(ll) u

xene3a(Ill), ux cocras, cBOICTBA U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIbTATOB KOPPO3UHU MCETAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUSI OKCHJAQ KalblUs M HATpusi C BOJOM  (BO3MOXKHO
KCIIOJb30BAHUE BHJIEOMATEPUAIIOB); HCCJIEAOBAHUE CBOWCTB MKECTKOW BOJbI;
mpolecca TOpEHHs Kejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, Kanblus, amoMuHus, uuHka, xeneza(ll) m xenmeza(Ill), memu(1l);
HAOJII0JIEHNE U ONHMCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HaTpUs,
Kaauss M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHre 3KCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeire MeTamibl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  T'PAaMOTHOCTH.  XHMHYECKOE€  3arpsA3HECHHE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOJIYKTHI UX MEepepaboTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3ioB MaTepuasIoB (CTEKJIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAaHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o cthepax npodecCHOHATBFHON AEATEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHUYECKON HayKd, YTO IO3BOJIMT OOYyYarolIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGHIBHOTO IMpeaMera

U NEePEeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS: XUMUYCCKHAM DIIEMEHT, aToOM,
MOJIEKyJIa, BELIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENBbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUUd COCIUHEHUs, pPEeaKUUu pas3JIoKEHUs, pPEaKIHH
3aMeIIeHUs, peakluu OOMeHa, TerioBo 3(h(deKT peakuuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PAaCTBOP, MAaccoBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl JA0JS M MPOLIEHTHAs! KOHLIEHTPALIUs

BCIIICCTBA B PACTBOPE, SAAPO aTOMA, BHCKTpOHHHﬁ cioi aToMa, aToOMHas




opOuTanp, pagdyc aToMma, BaJEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs CBSI3b, JEKTPOOTPULIATEILHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTajuIhyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMAIMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuu,
CKOPOCTh XUMHYECKOW peakumy, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHal 1

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTBl M CIUIABHI,
MPOIYKTHl TepepadOTKH TPUPOIHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro raza, HeTH) B OBITY, CEJIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTs OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHUYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHC 3HAHUS CO 3HAHHUAMU OPYIrux

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)

34

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peuiceHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHUHWU OJI1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBuanbHoi)

YMeHue oOBACHATH CBS3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sijapa, oOlee Yucio
9JIEKTPOHOB), PACHpPENCICHUEM JJICKTPOHOB 10 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIIU
IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[Tepuognueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOJTPYINax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHue kmaccupuiupoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEaKIUU
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTEMEHb OKHUCJICHHS XUMHUYECKUX 3JIEMEHTOB, 3apsj
' HOHA
g2 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUIMYECKOW CTPYKTYpHl B
' COCTUHCHHIX
8.3 XapaKTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOI, rpadur, aamas,
9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOpPOB (BOJA,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOJ, OKCHIbI W THUIAPOKCHUIBI
97 MetamoB I-ITA rpynm, amtomunusi, menu (II), munka, >xenesa (II u
' III), oxenast yraepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THas,
¢docdopHas, yroapHas, KpeMHUEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BIUUCITh (IPOBOANUTD PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta30B
" [0 YPAaBHEHUSM XHMHYECKUX PEAKIUH M HAXOAWUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAaHUE) NIPU U3YYECHUH BEIIECTB U
' XUMHYECKUX SBJIGHUH; YyMeHHe chopMynupoBaTh MpolieMy u
MPEIIOKUTH ITyTU €€ PEIICHUS
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM KM3HU, MPAaBUIIAMH MOBEACHUS B LIEISIX cOepeKeHus
123 310pOBbSl M OKpYXKarolled NPUPOJHON Cpellbl; MOHMMAHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIIECTB, COCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume nmpakThyeckuX HaBBIKOB IJIAHUPOBAHUS U OCYHIECTBIIEHUS
CIIELYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CII0CO00B pa3/ieNieHus cMecel

13.3

MOJIydEHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) ans OMpeNENICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YUYEHHE B3aUMOJICUCTBHS KHCIOT C METaJJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJyYEHHE HEpPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
mucconuanusay; «Baxkuelimmne HeMeTalbl M HUX  COEOUHEHUN,

«Baxxnennue MeTalIbl M UX COCOANHCHU A

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKklMii MOHHOIO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
HNPHUCYTCTBYIOIME B BOJHBIX PAaCTBOPAaX HOHBI: XJIOPHA-, OPOMH/I-,
wonua-, cynbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HuHKA

14

YmMmenne:

14.1

MMPEACTABJIAATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIPOLECCaAMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSACHATH IIPpUYNHbI MHOF006p3.3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomuuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIpU3HAKH.

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[lepuonnueckuii 3akoH W llepumoandeckas cucTeMa XUMHYECKUX HJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonunueckuii 3akoH. [lepuoauueckas cucrema XumMudeckux sineMentoB 1. M.
MenneneeBa. I[lepuoasl U rpynibl. @U3MYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvuda, KalblIHA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHM C IIOJIOKCHUEM DJOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOM PEMIETKH U BUJIA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEepHBIC) u
HecoJieoOpa3yroliye; OCHOBAaHUM (LIENOYM U HEpPAcCTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJAEp)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marovud W KajlblLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKME U XMMHUYECKHE CBOWMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAIUIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lomydenne

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MeTtawioB [A-IIIA rpymmn, mmuka, memu(Il) u

xenesa(Il, I). [TonydeHre OKCUI0B METAIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyeHue ocHOBaHuUN U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0me xuMu4eckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MEHCHHIO CTEIICHEH OKHMCIICHUS XUMUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA
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OKHUCIUTEITBHOBOCCTAHOBUTEILHEIE pCaKknum. OKHUCIANUTEIN U BOCCTAaHOBUTEH.
[Ipouecchl  OKHMCIEHUSS W BOCCTAHOBJEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEIIeKTPOoJUThl. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTENeHb TUCCOIHAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHS MPOTEKaHWs PEAKIM MOHHOTO OOMEHa,

MTOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX PEaKIUid B JIA0OpaTopuul H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKUX 0XKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPElLICHUH HKOJIOTMYECKUX TMpobieM. YcuieHue mnapHUKOBOro sddekra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCAUHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUYECKUX COCTUHECHUI
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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