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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
0o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0OIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (eaepasbHOM paboyell nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENnoJaBaHus yaeOHOro mpeamMeTa « XUMHUS
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O NENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M PA3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPECNICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEJEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHMUs, PEKOMEHIYEeMYTO
MOCJICIOBATENIPHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOUM 00pa30oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUs, a TakKKe TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICpIKAHUS.

3HaHME XUMHUH CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IUYHOCTH, €€ 00IIeH 1 (YHKIIMOHAILHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK ¥ B TPO(DECCHOHATLHON IESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHWeM 0a30BOM HAYKH XMMUM Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl TI0 TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

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

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUUYECKON COCTaBISAIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeamMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wu3yyeHHH XUMUHM MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAYKH Kak O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHJ O€30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HauYEHUE MPUOOPENIN TaKUe 1NN, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHSATHIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMsI HAa CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITENIBHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHUS U CAMOINO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYKaIOUIEro MUpa, UCIHOJIb3ysl 3HAHUS M OMbBIT, MOJIYYEHHbIE NPU HU3YYCHHUU
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU AEATEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlmMXCS TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B HEIAX
COXpaHEHHMsI CBOETO 3J0POBbs U OKPYKAIOUIEN TPUPOITHON CPELIBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJIbHEHIIETO
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 XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YelIOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsATHE O MeTOoJaxX MO3HAHMWS B XUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
Cnioco0nI pa3zeneHus: CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3akOH TOCTOSIHCTBa cocTaBa BemiecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAasi Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmyinam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MPU3HAKHU.
3aK0H COXpaHEHMs MacChl BelecTB. XuMUueckue ypaBHeHUs. Kiaccudukanms
XUMHUYECKUX peaKIuii (CoequHEHNUsI, Pa3JIOKCHHS, 3aMEIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYA0M, IMpaBuiaMu paboThl B 1abopaTopuul U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YyUEHHUE M ONHUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
dbu3udeckux (TUIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE ¥ KOHJCHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONHMCaHUE TMPU3HAKOB IMPOTEKAHUS XUMUYECKMX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIIOPUIAOM Oapusi, pa3joKCHHE THIPOKCH]IA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE Xkese3a ¢ pactBopoM coiu meau (10),
M3yYeHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpoBaHMUE,
BBITIAPUBAHUE, JUCTUIUIAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
coJii, HAOJIOJCHWE W  ONHWCAaHWE  PE3yJIbTATOB  IPOBCJICHHS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MACCHI, CO3JaHUE€ MOJEIEH MOJICKY
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpOCToe
BemiecTBO. HaxokaeHwe kuciopoja B Npupojge, (QU3MUeCKHe M XUMHUYECKHe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



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

TeroBolt 3P(GEeKT XUMUYECKOH 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, (Qunueckue W XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MonsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenunennit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpasyronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucnor. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomy4denue KUCHOT.

Conu. Homenknarypa coisieil. @duzndyeckue 1 XMMHUYECKUE CBOWMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIICHNUE COJCPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCIOPOJa, HAOII0JEeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mo)kapa), O3HAKOMJIGHHE C oO0pas3laMM OKCHIAOB U
ONMCAHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumozelcTBue Bogopojaa ¢ okcuaom meau (II)
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJIBI C METAJNIAMU
(HatpuieM ©  KaiblieM) (BO3MOXHO  HCIIOJb30BaHUE  BUIECOMATEPHUAJIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lady 1o TeMe «BakHeHmne KiIacChl HEOPraHWYECKUX
COCMHECHUN.

IHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE M IIEJTOYHO3EMEIbHBIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cuctemMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpPUOAHAsT  (HOPMBI
[Tepuonnueckoit cuctembl xumuuyeckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuomasr
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB INEepuoja U
IPYILIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J04e€K aToMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPYIIaM U NEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4y€Hbli U
rpaXk1aHUH.

Xumunueckass cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS).

Mexcnpeomemmunie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE 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, aHallu3, CHUHTE3, KiIaccuukanus, TEePUOAUYHOCTb, HaOJIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIMYMHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO U XMMHUYECKAsl peaKUMsi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX MEPUOJOB, KajlMsl, KalblLHUs U UX
COEMHEHUII B COOTBETCTBHUM C IIOJOKEHUEM »3JieMeHTOB B Ilepmoamueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECKHUE
CBOMCTBAa BEILIECTB, OTHOCSAIIUXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakIuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTy
U COCTaBy YYacCTBYIOIIMX B pPEaKIHMH BEHIECTB, MO TemwioBoMy 3¢ dexty, mo
M3MEHEHUIO CTETICHEN OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTue o ckopocTH xumMudeckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakuusiX. [IoHsITHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [IoHssTHe 0 xumMuueckoM paBHoBecur. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMWA U CcOJel B CBeTe MpEeACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIECTB, MpOLECCa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTEpUajOB), TIPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICIICHHE Ta3a, o0O0pa3oBaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCTUHEHUS), paclo3HaBaHNUE HEOPraHWYECKUX
BELIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6miast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEpE  Xjopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETa/lIaMH, IlejioyamMu). XJIOpPOBOAOPOA.
ConsHass KWCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMU3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XCHHUE B IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOaa
u cepbl. XuMHUuYeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpoeHue, (U3NYECKHE U
XUMHuYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (QuU3HUeCKHe © XHMHYCCKHE CBOWCTBA (00mHME Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXanme B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a TMOMYYEHHUSI CEPHOM KHUCIIOTHI.
[TIpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs 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.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTETNICHU OKUCIEHUS. A30T, pacHpOCTpaHEHHE B MPUPOJIE,
dbu3nUeckue U XuMU4eckre cBorcTa. KpyroBopot azora B mpupoje. AMMHAK, €To
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoicTBa (0OIIME KaK TMPEICTAaBUTENS Kjacca KHUCIOT U CHeHUu(pUYECKUe).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuit. XuMUUYECKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTporHbie Mogudukamuu Gocdopa, Gu3MUECKHe W XMUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTCNICHH  OKWUCICHHS.  YTJIEpOoaA,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepona B mpupozae. Okcuibl yriaepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcCIoTa U €€ CoM, nX (PU3NUEeCKUe U XMMHUYECKHE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COECAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHble HMCTOYHUKK YIIIEBOJOPOAOB (Yroib, NPHUPOAHBIA Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriaeBoJax — U UX
poJii B KHM3HUM 4YeJoBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COETUHEHU.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMeHerne. CoenuHeHHMs KpeMHHsS B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHellue CTpouTeIbHbIE MaTepHalbl: KepaMHKa,



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

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
raJjjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHME ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  cepbl M €€  COeOUHEHUSIMHU  (BO3MOXKHO  HCITOJIb30BaHHE
BUJIeOMaTeprasoB), HaOOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKIuK Ha Cyibdart-
WOH W HaOJIOJICHHE Mpu3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclio3HaBaHWE MW W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pEHmETOK aiMasza, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHBl W HW3yYEHHE TMPHU3HAKOB HX IPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmogmueckon cucreme xumudeckux nsnemeHto . W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  OJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHU MeTamoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl moyyeHus MeTawioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUEe B [lepruoanyeckon cucreMe XMMUYECKHUX
anemeHToB JI. 1. MenneneeBa, CTpoOeHHME MX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonuueckon cucreMe xumudeckux siuemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHUs] Kalblusd (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMN: IOJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 371€MEHTOB /I,
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMud METAJJIOB U CIJIaBOB, HMX (PU3MUECKUMH
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[MA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCAa TOPEHUS HKEJI€3a B KUCIOPOIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIUM HAa MOHBI: MArHUsA, KAJIbLHUs, aJIOMHUHUS, IIMHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmomeHNE W ONMKMCaHUE TPOILIECCOB OKPAIIMBAHMUS
IJJaMEHU MOHAaMU HaTpusi, Kajausd U Kajlblus (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxueunue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuanbsl B IOBCEIHEBHOM >KHM3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (IMpeaenbHas TOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4eHHE O0pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunle ceasu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIB30BaHUME KaK OOIIHUX EeCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJIUNIHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHY, JMDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MIPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIHOCOOCTBYIOT IpoleccaM
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOIIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXcCs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBWIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPyrux  BUJAX
JESTEBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH TIpHU
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YEOHOU JeATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMIOBEACHHWE W IIOCTYIIKM CBOHMX TOBApHUILEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI TOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKW U COCTaBIISIOLINE
OCHOBY U TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAPABICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBaMH HUHQPOPMAIIUOHHBIX
TEXHOJIOTHM;

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

4) popMupoBaHUA KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJEACTBUU U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHMK IO XWUMHUM, OCO3HAHHBIM BBIOOP
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHEITHOM MPpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJIEHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS IPHU padoTe C BEIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy9aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJISATHBHBIE), KOTOpbIE 0OECHEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIPOIlECCE TO3HAHUSI TOHATUA (TIPEAMETHhIE |
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHHE ONBITa MO IUIAHUPOBAHUIO, OpPraHW3allid U TPOBEJCHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpoJeiIaHHOM padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OICHWUBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHNE ONBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaud HECJIO0XKHBIMU CXEMaMH, JharpaMmMmaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOpPTAa HA COCTOSHUE OKpY’Kalolled NpUpOIHON
Cpelibl.

KommyHukaTHBHBIE yHUBepcaibHbIe y4eOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOr0 COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HHUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHHUBepCAJIbHbIE Yy4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpATh Hanboee 3 (PEeKTUBHBIE CIIOCOOBI PENICHHs YICOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHsX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (QeaepaiibHOW paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  MOJYYCHHIO HOBOTO  3HAHUS, €ro HWHTEPIPETALUH,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

® pACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPHULATEILHOCTh, CTETEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAJANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX TOHATUU U
MPUMEHSITh 3TH TOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUIM;

® CTOJIb30BaTh XMMHUYECKYI) CHMBOJIMKY JJI COCTaBJieHUS GOpMYIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

® OIpeesaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENIEHb  OKWCJIEHHS  JJIEMEHTOB B  OHWHApHBIX  COCAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCIMHEHUU TI0
dbopmynaM, BHA XUMHYECKOHW CBs3M (KOBAJICHTHass W HOHHAas) B
HEOPraHWYECKUX COCTUHCHUSAX;

e packpeiBaTh cMmbicha llepuoguueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHMUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT MX MOjoKeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTAIPO;

® OIMCHIBaTh M XapakTepu3oBaTh TabnumuHyro (opmy Ileprogmyeckoi
CHCTEMBbl XHMHMYECKHX OJJIEMEHTOB: pa3jinyaTh IIOHATUSA «TJIaBHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OOJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHHS, KOTOPHIE HMCIOTCSA B
tabmune «llepmoguyeckass cucrema XuMHueckux odiementoB [l W.
MenpaeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

e KJIAacCU(PUIMPOBATH XUMHUUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEILECTBA,
XUMHYECKUE pPEeaKUuu (MO YHUCIY M COCTaBY YYaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3D (DEKTY);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

® [IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

® BBIYHCIATH OTHOCHUTEIIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKIUY;

® [IPUMEHSATH OCHOBHBIE OINEpAIlMU MBICIUTEIILHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H — JJII M3Y4Y€HHUS CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKLUUM, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e cCJEIOBaThb  MpaBWIAM  TOJIb30BAaHHUS  XMUMHYECKOM  IOCYAOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IIpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOHUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIIEJIOUEH U KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoniy oOyuenus B 9 ki1acce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICJI OCHOBHBIX XHWMHUYECKHUX TMOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEUIECTBO,
CIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMHUUECKasl PeaKlns, XUMUYECKasi CBA3b, TEIIOBOU 3(deKT
peakuud,  MOJb, MOJIAPHBIA  OOBEM,  pPACTBOp,  DIJIEKTPOJIMTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALNS, PEAKUUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKUCITUTEb,  BOCCTAHOBHUTEIb, OKHCJICHHUE U  BOCCTAHOBJICHUE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, UOHHAs,
METAJTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHATHUM U
MPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHU;
UCIIOJI30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUW 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBaJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpaxX HEOPTaHUYECKUX COCIMHEHUH, THUIT KPUCTATUIMUYECCKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
pasznuyaTh TOHSATUS «TJaBHasg mnoArpymmna (A-rpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPBhIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, o0OIIee 4YUCIO DIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM  CJIOsIM), OOBSCHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOATBEP)KIas OIMKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YpPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHSA pEaKIHil, MOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON peaKInu;

coOnogaTh  MpaBWja  MOJIb30BAHUS ~ XMMUYECKOM  MOCynod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUIUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbIX BENIECTB (AMMHUAKa U YTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMH/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIBFHON ACSTENIBHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YCHHS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJIIO/ICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (pEeasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaunumenoBanue KoaunyecTBO 4acoB
Ne iieKTpOoHHBbIE (LHd poBbIEC)
pa3zesioB U TeM KonTtpoiabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMPOrpamMmmabl padoThI padoThI
Pasznea 1. IlepBoHayajibHbIe XUMHYECKHE OHATHSA
XUMHUST — BaKHast
00J1acTh
i1 5 ) bu6anorexa IIOK
. €CTECTBO3HAHUS U
. https://m.edsoo.ru/7f41837¢c
PaKTUYECKOM
NeITEIbHOCTH YeI0BEKa
Bemiecta u bu6anorexa IIOK
1.2 15 1
XUMHUYECKHUE PeaKIuu https://m.edsoo.ru/7f41837¢c
Utoro no pazneny 20

Pa3znen 2. Baxkueiinmmue npeacra

BUTC/IH HCOPraHUMIECCKUX BEIIECCTB

)1 Boznyx. Kucnopon. 6 bubmmoreka IIOK
ITonsiTre 00 OkcUIax https://m.edsoo.ru/7f41837¢

59 Bopopoa. [lonsitue o g | bu6anorexka [JOK
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
Bopna. PacTBophl.

2.3 H?)iﬂTneCo(S v 5 1 1 bubmorexa IIOK

https://m.edsoo.ru/7f41837¢

OCHOBaHUSIX

2.4 OCHOBHBIE KJIaCChI 11 1 1 bubmmoreka [JOK




HCOPraHNM4YCCKHX

COEIUHEHUU

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

30

Paspnea 3. llepuoanueckuii 3axoH u Ilepuoanueckas cucrema xumu4eckux 3jiemenToB [I. M. MenaesieeBa.

CTpOCHI/le aToMoOB. XUMHUYecKasl CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE P€aKIInu

[lepuoanueckuii 3aK0H
u Ilepnoanueckas

31 CUCTEMA XMMHYECKUX 7 bubmmoreka IIOK
snemenToB J[. W. https://m.edsoo.ru/7f41837¢c
MengeneeBa. CtpoeHue
aToMma
XuUMHYECKas CBSI3b.

39 OKHCIIUTEIIBHO- g bu6anorexa IIOK
BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peaxkiuu

bubnuoreka [JOK
Hroro o pasaerty 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 brbmoreta LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB u (undposbie)
Kontpoabnsie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Paspnen 1. BemecTBo U XUMHYECKHE PEAKIMHU
I1 0
LI swartconomn pasienon | S 1 Eumoresa LIOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
|9 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubnuoreka [JOK
' XUMHUYECKHX PEAKIINI https://m.edsoo.ru/7f41a636
C)
1.3 ;IIS(I:((TP zZH:IfIIq;C;;jI%CKHe 8 1 1 Bubmuorexa LOK
' 8 HHAHIE https://m.edsoo.ru/7f41a636
peaKkiuu B pacTBOpax
Hroro no pazneny 17
Pa3gea 2. Hemera/sIbI M UX COETHHEHUS
. Oo6mas Xf(lpaKTepI/ICTI/IKa Vi ) 1 BuGmorexa LIOK
' HUMITACCIIDG SJICMEHTOB - https://m.edsoo.ru/7f41a636
rpymnmsl. ['asorenst
- OO6mur1ast XxapakTepuCTHKA via ] BuGmorexa LIOK
. K -
XUMHACCIIX BHCM_?HTOB https://m.edsoo.ru/7f41a636
rpynmbl. Cepa v €€ cCoOeTUHEHUS
2.3 OO01ast XapakTepucTuKa 7 1 bubmmoreka [JOK




XUMHYECKUX DJIEMEHTOB V A-
rpynnsl. A3ot, pochop u ux
COEIUHEHUSA

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

OO61as xapakTepucTHKa

XHMHUYECKHUX 3JIEMEHTOB IV A- bu6anorexa [JOK
2.4 . 8
IpYIIbL. YTIIEpoa U KPEMHHM U https://m.edsoo.ru/7{41a636
UX COCIMHCHUS
Uroro no pazneny 25
Pasznen 3. MeTaaibl M HX COeAMHEHHS
31 06 . 4 bu6anorexa IIOK
' HHE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
39 BaxxHenmue MeTaibl U UX 16 bu6anorexa IIOK
’ COEIUHEHNUSA https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznen 4. XuMus u oKkpyskamomiasi cpeaa
41 BemecTBa n maTepuaisl B 3 bubmmoreka IIOK
' ’KM3HHU YE€I0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
P 3 bubmmoreka [JOK
CSCPBHOC BpemA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

2 «Pa3nenenue cmecen

8 KJIACC
No KonnuyecTBo yacos Jara DJIEKTPOHHBbIE
uugposbie
n/ Tema ypoka Becer | Kourpoabubl | IlpakTudyecku | H3y4YeHH
o0pa3oBaTe/ibHbIE
n 0 e padoThI e padoThI |
pecypchl
I1 .P
Mpennier xuvi. Pons BuGamorera LIOK
1 1.09 https://m.edsoo.ru/ff0d210
yejoBeka. Tena u .
BEIIECTBA B
Ilonsarue o MeTomax Bubmmorexa LOK
2 s 1 3.09 https://m.edsoo.ru/ff0d227
IIO3HAHUS B XUMUH .
[TpakTudeckas padbora No
1 «I1 §]
|l
paTOpHIL H P | 8.09 https://m.edsoo.ru/ff0d23d
oOparreHus ¢ .
1ab0paToOpHBIM -
000pyT0BaHUEM»
4 zhff HecBe:)]iZ%TBa ’ 1 10.09 brbmmorexa LOK
Mmecu. Cr bl .
. https://m.edsoo.ru/ff0d26ca
pazaeneHus: cMecei
[IpakTueckas padora Ne | 15.00 bubnuoreka [JOK

https://m.edsoo.ru/ff0d28c




(Ha mpuMepe OYUCTKU 8
MTOBAPEHHOMN COJIM)»
bu6mnorexa [IOK
0 ATOMEI 1 MOTIEKYTEI 17.09 https://m.edsoo.ru/ff0d2a6¢
XUMHYCCKUEC DIICMCHTHI. bu6mnorexa IJOK
7 3HaKu (CUMBOJIBI) 22.09 https://m.edsoo.ru/ff0d2be
XUMHYCCKHUX DJICMCHTOB 8
g IIpocThie U CIIOKHBIE 24,09 bubnmnoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJIIPHOE Bubmmorexa LOK
9 29.09 https://m.edsoo.ru/ff0d2d5
yUCHHE
0
3aKOH MOCTOSIHCTBA
COCTaBa BEIIIECTB.
10 XI/IMI/I‘IGCKEIII)II dbopmyia. 1.10 Bubmuorexa LOK
https://m.edsoo.ru/ff0d2eae
BanenTtHoCTh aTOMOB
XUMHYECKHX 2JIECMCHTOB
OTHOcHUTEIbHAST AaTOMHAS bubnuoreka [JOK
11 Macca. OTHOCUTEIbHAS 6.10 https://m.edsoo.ru/ff0d323
MOJIEKYJISIpHAsl Macca c
MaccoBas gos bu6anorexa [IOK
12 XHMHYECKOI'0 3JIEMEHTA B 8.10 https://m.edsoo.ru/ff0d350
COCIMHCHUH c
13 KonuuectBo BeniecTna. 13.10 bubnunoreka [JOK




Mous. Mossipras macca

https://m.edsoo.ru/ff0d523
0

dusnueckue n

14 XUMUYECKUE SIBJICHUS. 15.10 bubnmorexa LHOK
https://m.edsoo.ru/ff0d37fa
XuUMHYECKas peaKLns
[Ipu3Haku u ycioBus bu6anorexa [JOK
15 MPOTEKAHUS XUMUUYECKUX 20.10 https://m.edsoo.ru/ff0d3al
peakuin 6
3aKOH COXpaHECHUSs bubnuoreka [JOK
16 MAaccChl BEIIECTB. 22.10 https://m.edsoo.ru/ff0d3b8
XUMHUYECKUE YPaBHCHUS 8
Brruucnenus
KOJHWYECTBA, MACChI bu6anorexa IIOK
17 BEIIECTBA I10 5.11 https://m.edsoo.ru/ff0d570
YpaBHEHUSIM 8
XUMHUYECKUX PEaKIAN
Kaccudukanus
XUMHYECKHUX peaKIui
18 (COGI[I/IHGHI/IHP ) 10.11 bubmmorexa HOK
’ https://m.edsoo.ru/ff0d3f34
pa3oKeHus,
3aMenieHus, 0OMeHa)
M°,,B° {IOMOHOCOB N Bubmnoreka [IOK
g | YICHPHIOHIMTICIONEANCT. 12.11 https://m.edsoo.ru/ff0d40c

O0001EeHE U
cucTeMaTHh3anusa 3HaHUH

4




Kontponbsnas padora Nel

bu6anorexa [JOK

20 1o Teme «BemecTBa u 17.11 https://m.edsoo.ru/ff0d429
XUMUYECKUE PEaKIINI 0
o
21 19.11 https://m.edsoo.ru/ff0d448
Kucnopon — sneMeHT u .
npoctoe BemecTBo. O30H -
dusnyeckue u
XHUMHMYECKHE CBOMCTBA bu6anorexa IIOK
22 KHcIopojaa (peakuuu 24.11 https://m.edsoo.ru/ff0d461
OKHCJICHHSI, TOPEHHUE). 4
[TonsiTue 06 okcumax
Cnioco0ObI MOTydeHUS
KUCJIOpOJa B bu6anorexa IIOK
23 nabopaTtopuu U 26.11 https://m.edsoo.ru/ff0d497
MIPOMBIIIIECHHOCTH. a
[Ipumenenune kucimopoaa
Tennooit 3¢ dhexr
XUMHUYECKOU pEaKInH,
TIOHSITHE O bu6anorexa [JOK
24 TEPMOXUMHUYECKOM 1.12 https://m.edsoo.ru/ff0d479
yPaBHEHHH, 3K30- U 0
SHJIOTEPMHUYECKUX
peaKIusIx
25 TommBo (He(Th, yroan 3.12 bubnunoreka [JOK




U ME€TaH). 3arpsi3HeHHE
BO3/1yXa, CIIOCOOBI €ro
MPEIOTBPAIICHHSI

https://m.edsoo.ru/ff0d4c4a

[Ipaktuueckas pabora No
3 no teme «llonyuenue u

bu6anorexa [JOK

26 coOupaHue KUCIopoa, 8.12 https://m.edsoo.ru/ff0d4ae2
VU3y4YEHUE Er0 CBOMCTBY»
Bopopon — snemenT u bu6anorexa [JOK

27 IIPOCTOE BEIIECTBO. 10.12 https://m.edsoo.ru/ff0d4dd
Haxoxxnenue B npupoje 0
busmrieckie i . bu6anorexa IIOK

pg | MIMITICCIHE CRONCTE 15.12 https://m.edsoo.ru/ff0dddd
Bogopona. [Ipumenenue 0
BOZIOpOA
IlonsiTue o KucIOTAX U bubamorexa [OK

29 17.12 https://m.edsoo.ru/ff0d50d
COJIAX 2
Crioco6bl IoTy4eHHUSI bubmorexa IOK

30 22.12 https://m.edsoo.ru/ff0d4dd
BOZOpOa B 1a00OpaTOpUu 0
[TpakTudeckas padora Ne

31 4 o Teme «Ilomyuenne u 412 bubnuoteka [JOK

coOupaHue BOJI0PO/Ia,
HU3YYEHHUE €T0 CBOMCTB)

https://m.edsoo.ru/ff0d4{f42




MoutspHblil 00BEM Ta30B.

bu6anorexa [JOK

32 12.01 https://m.edsoo.ru/ff0d542
3akoH ABOrajapo .
Brruncinenus oonéma,
KOJIMYECTBA BEIIESCTBA bu6anorexa [JOK

33 rasa 1o €ro u3BECTHOMY 14.01 https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEILECTBA 0
WK 00BbEMY
Brruucienus o0bEMOB
ra3oB I10 YPaBHEHUIO bubmmnorexa [{OK

34 pEaKIMu Ha OCHOBE 19.01 https://m.edsoo.ru/ff0d570
3aKOHa 00BEMHBIX 8
OTHOIICHUN ra30B
duznyeckue u bu6anorexa IIOK

35 XUMHYECKHUE CBOMCTBA 21.01 https://m.edsoo.ru/ff0d587
BO/IBI a
CocTaB OCHOBaHUM. bubnuoreka [JOK

36 [TousTue 06 26.01 https://m.edsoo.ru/ff0d59e
HHAUKATOpax 2
Bopna xak pactBopurens.
Haceimensic bu6anorexa [IOK

37 HCHACBITICHILIC 28.01 https://m.edsoo.ru/ff0d5b4

pacTtBOpbl. MaccoBas
JIOJIs1 BEILIECTBA B
pacTBope

0




[Ipaktuueckas pabora Ne

5 1o Teme
«IIpuroroBiaeHue
38 pacllBopOB c 2.04 Bubmmorexa OK
. . . https://m.edsoo.ru/ff0d5eba
onpeieIEHHON MacCOBOM
JIOJIEW paCTBOPEHHOTO
BEIIICCTBAY
Kontponbnas pa6ota Ne2 bubnuoteka [JOK
39 no teme «Kucnopon. 4.04 https://m.edsoo.ru/ff0d634
Bonopoa. Boga» 2
OKXcHIbI: COCTaB, bu6anorexa IIOK
40 KJ1accuguKkarus, 9.04 https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
Homyuenne n . bu6anorexa IIOK
g | CMHTICCIHE CROTCTE 11.04 https://m.edsoo.ru/ff0d664
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHIOB €
OcHOBaHHS: COCTaB,
42 KJIaccupuKaIs 16.04 bubmorexa HOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[lonyuenue u
43 XI/IMz‘—IeCKI/Ie CBOMCTBA 18.04 bubmorexa LIOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHHM
44 Kucnotsl: cocras, 75,04 bu6anorexa [JOK

Kiaccudukanus,

https://m.edsoo.ru/ffQdfee2




HOMEHKJIaTypa

[Tomyuenue u

. bubnmnoreka [{IOK
45 XAMITCCIHCE cooucTha 203 https://m.edsoo.ru/ff0dfee2
KHCJIOT
Conu (cpeanHue):
HOMeH(KJII)afypa )cnoco6m Bubmmorexa HOK
46 ’ 4.03 https://m.edsoo.ru/00ad947
nongfquI/m, XUMHYCCKHE 4
CBOICTBA
[Ipaktuueckast pabora No
6. Pemenue
AKCHEPUMEHTAIBHBIX bubnuoreka [JOK
47 3aj1a4 110 TeEME 9.03 https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPTraHUYECKUX
COEeIMHEHUI»
I'eneTnueckas CBA3b Butmorexa [IOK
gg | MOWAY HAcCanH 11.03 https://m.eds00.ru/00ad9a5
HGOpFaHI/I‘IGiCKI/IX 0
COCIMHCHUI
O6oGmeHHe 1 bubnmnoreka [JOK
49 . 16.03 https://m.edsoo.ru/00ad9cb
CHCTEeMaTH3allus 3HAaHUM )
KonTponbHas padora Ne3 bu6anorexa [JOK
50 o Teme "OCHOBHEBIC 18.03 https://m.edsoo.ru/00ad9el

KJIaCChl HCOPraHNMYCCKHUX

a




coequHeHNN"

ITepBbie IONIBITKU
KJaccudukanuu

51 XUMHYECKUX DJIEMCHTOB. 23.03 bubnmorexa LHOK
https://m.edsoo.ru/00ad9ffa

ITonsaTHe 0 rpynnax
CXOIHBIX JIEMCHTOB
Ilepuoauueckuii 3aKOH U
Hegnoinqecmﬂ cucTeMa Bubmmorexa LOK

52 25.03 https://m.edsoo.ru/00adaS?2
XUMHYECKHX DJICMEHTOB
J1. 1. MenneneeBa =
IlepuoLL, Fpymms: bu6anorexa IIOK

53 ’ ’ 6.04 https://m.edsoo.ru/00ada52
MOATPYTIIIIBI .
CtpoeHue aToMOB. bubnuoreka [JOK

54 CocTaB aTOMHBIX sSIAEP. 8.04 https://m.edsoo.ru/00ada34
H3oTomsl 2
CrpoeHne 37eKTPOHHBIX
000JI0YEK aTOMOB BuGmiorexa L[OK

55 | OTCMEHTOR 13.04 https:/m.edsoo.ru/00ada6b
[Tepnoauueckoit .
cuctemsl /1. . =
Menpaeneena
XapakTepucTuka bubnuoteka [JOK

56 XHUMHYECKOI0 2JIeMEHTa 15.04 https://m.edsoo.ru/00ada82

10 €ro IIOJOXCHHUIO B

4




IIepuonnueckon cucreMe
. 1. MenneneeBa

3HaueHue
ITepronnueckoro 3akoHa
IUIS pa3BUTHS HAyKU U

bu6anorexa [JOK

57 20.04 https://m.edsoo.ru/00ada96
npaktuku. . 1. .
MenpeneeB — y4€HbIN, -
neJaror U rpakJIaHuH
PesepBHBIi ypOK.
O06o006meHne u but6mmoreka IIOK

58 cUCTeMaTH3allus 3HaHUM 22.04 https://m.edsoo.ru/00adb33
/ Beepoccuiickas c
poBepoyHas paboTa
Kontponwsuas padota Ned
o TeMe «CTpoeHue bubnuoreka [JOK

59 aromMa. XUMHYECKas 27.04 https://m.edsoo.ru/00adb48
cBs3by» / Beepoccuiickas 6
poBepoyHas paboTa
DIIEKTPOOTPUIIATEIHBHOCT bubmmoreka [JOK

60 b AaTOMOB XUMHUYECKUX 29.04 https://m.edsoo.ru/00adaab
3JIEMEHTOB 3
HNonnas xumuyeckas bubmorexa LIOK

61 4.05 https://m.edsoo.ru/00adac3
CBSI3b 4

62 KoBanenTtHas nosisipHas 6.05 bubmmoreka [JOK




XUMHNYCCKaA CBA3b

https://m.edsoo.ru/00adaab
8

bu6mnorexa [IOK

KoBanenTHas

63 HETOJISApHAs XUMHUYECKas 1 11.05 https://m.edsoo.ru/00adaab
CBSI3b 8

bu6anorexa [JOK
64 CreneHb OKHCICHUS 1 13.05 https://m.edsoo.ru/00adae?2
8

OKHUCITUTENIBHO- bubmmoreka IIOK

65 BOCCTAaHOBUTEIbHBIC 1 18.05 https://m.edsoo.ru/00adb07
peakuuu 6
OKHCITHTOMI Tt bu6anorexa IIOK

66 1 20.05 https://m.edsoo.ru/00adb07
BOCCTAHOBUTEIIH 6
Pe3epBHBI ypOK.
O6obmenne u . bubmmoreka IIOK

7 | CHCTCMATIBANID SHAMH 1 25.05 https://m.edsoo.ruw/00ad9cb
o TeMe «CTpoeHue )
atoMa. XUMHYECKas =
CBSI3b»
Pe3epBHBIi ypOK. bubmmoreka [JOK

68 O6o6mieHne u 1 27.05 https://m.edsoo.ru/ff0d61c
CHCTEeMaTHU3alus 3HaHUU 6

OBIIEE KOJIMYECTBO 68




YACOB IIO ITPOI'PAMME




9 KUIIACC

KoJsinyecTBO 4acoB

JIEKTPOHHBbIC HU(PPOBBIE

Ne Jlara
Tema ypoka Koutpoabusbie | IlpakTuyeckue o0pa3oBaTeJIbHbIC
n/n Bcero U3y4yeHus
padoThI padoThI pecypchl

[Tepnognueckuit
3aKOH.

i [lepuonuueckas | L.09 bubmmnoreka [IOK
CHUCTEMa XUMHYECKUX https://m.edsoo.ru/00adb59e
anemenToB J{. W.
MenneneeBa
3aKOHOMEPHOCTH B
U3MEHEHHUH CBOWCTB

2 XUMUAYECKUX 1 3.09 bubmorexa LIOK

https://m.edsoo.ru/00adb6b6

AJIEMEHTOB MEPBBIX
TPEX MEPUOIOB
Kiaccudukanus u

3 HOMEHKJIaTypa | 2,09 bubnmnorexa [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunsl xummaeckoit

4 CBSI3U U THIIbI | 10.09 bubnmoreka [JOK
KPUCTAJUTUYECKUX https://m.edsoo.ru/00adbac6
peETOK

5 KonrponbHas pabota 1 1 15.09




Nel o Teme
«IloBTOpEHUE U
yriyoJieHUe 3HaHU N
OCHOBHBIX Pa3/IeJiOB
Kypca 8 Kiacca»

Knaccuduxanus
XUMHYECKUX PEaKITHi
10 Pa3InIHBIM
npU3HaKaM

17.09

bu6anorexa [JOK
https://m.edsoo.ru/00adbcb0

[TonsaTHE O CKOpOCTH

XUMHUYECKOU PCaKIunu.

IlonsaTue o
TOMOT'CHHBIX U
reTepOreHHbBIX
peaKIusIx

22.09

bu6anorexa IIOK
https://m.edsoo.ru/00adbe9a

[TonsiTue o
XUMHUYECKOM
pPaBHOBECHH.
@DakTOpBbI, BIUSAIOLIME
Ha CKOPOCTh
XUMHUYECKOU peaKkIuu
U TOJIOKEHHE
XUMHUYECKOTO
paBHOBECHS

24.09

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

OKUCIIUTETBHO-

29.09

bu6anorexa [JOK




BOCCTAaHOBUTEJIbHBIC https://m.edsoo.ru/00adcade
peakiuu
Teopus
3JICKTPOIUTHICCKOM
10 I[I/ICCEI:_II/IaHI/II/I. 1.10 bubnmorexa [OK
https://m.edsoo.ru/00adcd68
CunbHbIC U clTa0bIC
AIEKTPOJIUTHI
1 HNoHHbIE ypaBHEHHUS 6.10 bubmmnoreka [IOK
peaxuuii https://m.edsoo.ru/00add448
XUMHUYECKUE
CBOMCTBA KHUCJIOT U
12 OCHOBAHHUM B CBETE 2 10 bu6anorexa IIOK
npeacTaBIeHUN 00 https://m.edsoo.ru/00add5d8
AJIEKTPOIUTUYECKOM
JIUCCOIUAITHN
XHUMHUYECKHUE
CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUN 13.10 but6mmoreka IIOK
00 https://m.edsoo.ru/00add8b2
BJIEKTPOITUTHYECKON
JTHUCCOILHAITNHN
14 [TonsaTue o rugponnse 15.10 bubnuoreka [JOK
cojiei https://m.edsoo.ru/00add9d4
15 O06o6mieHne u 20.10 but6mmoreka IIOK

CUCTCMATHU3anuAa

https://m.edsoo.ru/00addd12




3HAHUU

16

[IpakTuueckas pabora
No 1. «Pemenue
AKCIIEPUMEHTATBHBIX
3a1au»

22.10

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

17

KonTtponbshas pabora
Ne2 no teme
«DNEKTpOIUTHYECKAS
JTUCCOLIMALIHSL.
XYUMHUYECKHUE PeaKIuu
B pacTBOpax»

5.11

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

18

OO0mas
XapakTEePUCTUKA
raJIOr¢HOB.
XUMHUYECKHE
CBOMCTBA HA IIPUMEPE
xJIopa

10.11

bu6anorexa IIOK
https://m.edsoo.ru/00addfe?2

19

XJIOpOBOJIOPO/I.
Consanas Kuclora,
XUMHUYECKHE
CBOWCTBA, MOJIyYEHHUE,
MIPUMEHEHHE

12.11

bubmmoreka [JOK
https://m.edsoo.ru/00ade 104

20

[IpakTuueckas pabora
Ne 2 mo teme
«lTonyuenue conssHoU

17.11

bubnmoreka [JOK
https://m.edsoo.ru/00ade348




KHUCJIOTHI, U3YYECHUE €€
CBOMCTB»

21

Brruuciaenus mo
YPaBHEHUSIM
XUMHUYECKHUX PEaKIUM,
€CJIM OJIUH U3
pEareHToB JaH B
N30BITKE

19.11

bu6anorexa [IOK
https://m.edsoo.ru/00ade488

22

OOmas
XapakTEePUCTUKA
ayieMeHTOB VIA-
TPYIIIBI

24.11

bu6anorexa IIOK
https://m.edsoo.ru/00ade64a

23

AJNIOTpOTHBIE
MOIU(PUKALIUU CEPHI.
Haxoxnenue cepsl 1
e€ coeIMHEHNH B
IPUPO/IE.
XUMHYECKHUE
CBOWCTBA CEPBI

26.11

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpOEHUE,
busnueckue u
XUMHUYECKHE CBOMCTBA

1.12

bubnmoreka [JOK
https://m.edsoo.ru/00ade802

25

Oxkcupsl cepsl.
Cepnas kucinorTa,

3.12

bu6anorexa [JOK
https://m.edsoo.ru/00adea28




(duznueckue u
XUMHUYECKUE
CBOMCTBA,
MpUMEHEHUE

26

XUMHYECKHUE
peaKkuuu, JIexKalue B
OCHOBE
MPOMBIIIIEHHOTO
croco0a NmoJydeHusl
CEpHOU KUCJIOTHI.
XUMHYECKOE
3arpsi3HEHUE
OKpYyXKarouen cpebl
COEIMHEHUSIMU CEPBI

8.12

bu6anorexa IIOK
https://m.edsoo.ru/0Oadec8a

27

Breruucnenue
MacCOBOU JOJIH
BBIXOJ1a TIPOYKTa
peaxkuuu

10.12

bubnuoreka [JOK
https://m.edsoo.ru/00adec8a

28

Oo6mras
XapaKTepUCTUKa
371€MEHTOB V A-
rpynnsl. A3oT,
pacrpoCcTpaHeHUE B
npupoae, Gu3ndecKue
U XUMUYECKHUE

15.12

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




CBOUCTBA

29

AMMHMaK, ero
duznueckue u
XUMUYECKHE
CBOMCTBA, IOJIyYEHHUE
Y IPUMEHEHHE

17.12

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

30

[Ipaktuueckas pabora
Ne 3 mo Teme
«Ilomyuenue
aMMuaKa, u3yuyeHue
€ro CBOMCTB»

22.12

bu6anorexa [JOK
https://m.edsoo.ru/00adf180

31

A30THas KUCIIOTa, €€
buznveckue u
XHUMHUYECKHE CBOMCTBA

24.12

bu6anorexa IIOK
https://m.edsoo.ru/00adf306

32

Hcnionbs3oBanue
HUTPATOB U COJIEU
aMMOHHUS B KaU€CTBE
MUHEPATBHBIX
yIOOpEHUI.
XUMHUYECKOE
3arpsi3HCHUE
OKPY’KAIOIIEN CPEbI
COCIMHECHUSIMU a30Ta

12.01

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

33

docdop. Oxenn
docdopa (V) u

14.01

bubnmnoreka [JOK
https://m.edsoo.ru/00adf68a




dbocdhopHas kucnora,
duznueckue u
XUMHAYECKUE
CBOMCTBA, IOJIyYEHHUE

34

Hcnonb3oBanue
docdaroB B kauecTBe
MUHEPATbHBIX
yI0OpeHuH.
3arpsi3HEeHUE
IPUPOTHON CPEJIbI
dbocharamu

19.01

bu6anorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHUE B
npupoje, puznueckue
1 XUMHUYECKHE
CBOMCTBA

21.01

bu6anorexa IIOK
https://m.edsoo.ru/00adfd9c

36

Okcuasl yriepoaa, ux
buzndeckue u
XUMUYECKHE
CBONCTBA.
DKOJIOTUYECKHE
MpOOIEMBI,
CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV)

26.01

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

37

YrojapHag KUCIOTa U

28.01

bu6anorexa [JOK




e€ conn

https://m.edsoo.ru/00ae006¢

38

[IpakTuueckas pabora
Ne 4 mo teme
"ITonyuenue
YIJIEKUCIIOTO Ta3a.
KauectBenHnas
peakiuus Ha KapOoHaT-

noH"

2.04

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

39

[TepBOoHaYaIBHBIC
IIOHATHUS 00
OpraHUYECKHUX
BEIECTBAX KakK O
COEIMHEHMIX

yriaepoaa

4.04

bu6anorexa IIOK
https://m.edsoo.ru/00ae054e

40

Kpemnwuii u ero
COEIMHEHUS

9.04

bu6anorexa IIOK
https://m.edsoo.ru/00ac080a

41

[TpakTrdeckas pabora
Neo 5. Pemienue
AKCIIEPUMEHTATBHBIX
3a/1a4y 1o TeMe
«Baxnenmue
HEMETaJUTbI ¥ X
COCTMHEHUS

11.04

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

42

Konrtponbhnas pabota
Ne3 o Teme

16.04

bubnmnoreka [JOK
https://m.edsoo.ru/00ae0el8




«Baxuenmme
HEMETAJJIBI U UX
COETUHEHUS))

43

OO6mas
XapaKkTePUCTUKA
XUMHYECKUX
DJIEMEHTOB —
METAaJIIOB.
Mertamnndeckas CBA3b
U MeTaJuInuecKas
KpUCTaJUIM4YecKas
pemérka. duznueckue
CBOMCTBA METAJIJIOB

18.04

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

44

XUMHYECKHUE
CBOMCTBa METAJUIOB.
DIEKTPOXUMUYECKUI
PSAA HANPSKEHUI
METaJJIOB

25.04

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

45

OOmmre cnocoObl
MOJTy4YEeHUS METAJIJIOB.
CmnaBel. Berauciaenuns
10 ypaBHEHUSIM
XUMHUYECKUX PEaKIUi,
€CJI OJWH M3
pEareHTOB COACPIKUT

2.03

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




IpUMECHU

46 [lonsiTHE O KOppO3UH 403 bubmmnoreka [{IOK
METAJJIOB ' https://m.edsoo.ru/00ae1278
bu6anorexa [JOK
47 9.03
[Hemommbie MeTas https://m.edsoo.ru/00ae14b2
43 Oxcnaet 1 11.03 bu6anorexa [JOK
TUIPOKCUIBI HATPUS U .
APORCIABT HATP https://m.edsoo.ru/00ae14b2
KaJTust
© ami IRl ' https://m.edsoo.ru/00ael5e8
Mardui
50 Baxuenmue 18.03 bu6anorexa IIOK
COEIUHEHUS KaIbIIU ) https://m.edsoo.ru/00ael5e8
O0o001IeHNEe U
51 cUcTeMaTHU3alHA 23.03
3HAHUU
. )KéCTK600TI>“BOI[I>I u s 0n Brmorexa LIOK
crocoOxnI €€ .
" M https://m.edsoo.ru/00ae1886
yCTpaHECHUS
[IpakTrueckas pabora
Ne 6 mo Teme
b K
53 "XXEcTKOCTL BOABI U 6.04 nommotexa O

METOBI €€
ycTpaHeHus"

https://m.edsoo.ru/00aelae8




bu6mnorexa [JOK

54 An % 8.04
FOMIHIH https://m.edsoo.ru/00aelc64
A
55 CBI\(A)(IESTTBG: }(I)II)CI:I/I an 13.04 bubnmorexa [HOK
A ' https://m.edsoo.ru/00aelc64
TUAPOKCHUIA
bu6anorexa IJOK
K 15.04
56 CIE30 >0 https://m.edsoo.ru/00ae1d86
57 Oxennpl, FHHPO(I;?)I/I Abl 20.04 bu6anorexa IIOK
U COJIU JKeje3a 51 )
https://m.edsoo.ru/00ae35e6
xenesa (IIT)
O0o001IeHne 1
58 cUCTEMATU3ALINS 22.04
3HAHUH
[TpakTryeckas pabora
Ne 7. Pemienne
“ AKCIIEPUMEHTAIbHBIX - on Butmorexa [IOK
3aJ1a4 110 TEME )
S vT M https://m.edsoo.ru/00ae3de8
«Baxuenmue
METAJIbI U UX
COETMHEHU
Brrancnenus mo
ypaBHEHUSIM
b K
60 XUMHUYECKUX PEaKIUi, 29.04 nomuorexa O

€CJIM OJHUH U3
pPC€arcHTOB 1aH B

https://m.edsoo.ru/00ae1750




N30BITKE UIIH
COZEPKUT IPUMECH.
Brruuciaenus
MacCOBOH J0JIU
BBIXOJIa IPOJYKTA
peakuuu

61

O0o0011eHUE U
cucTeMaTu3anus
3HAHUU

4.05

62

KonTtponbshas pabora
Ned 110 Teme
«Baxnenmue
METaJIbI U UX
COCJIMHECHHUS

6.05

63

Bemiecta u
Marepuabl B
IIOBCEIHEBHOM KU3HU
YyeJIoBeKa

11.05

bubnuoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHYECKOE
3arpsi3HCHUE
OKPY’KAIOIIEH CPEbI

13.05

bubmmoreka [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B
pelIeHUn
AKOJIOTHUECKHUX
mpo0iaem

18.05

bubnmoreka [JOK
https://m.edsoo.ru/00ae4270




Pe3epBHbIN ypOK.

66 O06o00menue u | 20.05 bu6mnorexa [IOK
CHUCTEMATHU3ALIU https://m.edsoo.ru/00ae0dOa
3HAHUH
PesepBHbIi ypOK.

67 O06o06mieHne u | 2505 bubmmoreka IIOK
CHUCTEMAaTHU3AIIN https://m.edsoo.ru/00adb33c
3HaHUH
PesepBHBIi1 ypOK.

68 O0o001IEeHNE U | 2705 bu6anorexa IIOK
cCUCTEMATHU3ALINS https://m.edsoo.ru/00ad9cb?2
3HAHUH

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
NnpoBepsieMoro
pe3yabTara

IIpoBepsiemble npeaAMeTHBIC Pe3yJbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbLHOI NPOrpaMMBbI OCHOBHOI'0
0o0urero od0pasoBaHus

1

IIo Teme: «HCpBOHaIIaJ'IBHBIG XUMHUYCCKHC IIOHATUA

1.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKUX TTOHSTHMA:
aToM, MOJICKyJa, XHUMHYECKUH O3JIEMEHT, MPOCTOE
BEIIECTBO, CIIO)KHOE BEIECTBO, CMECh (OIHOpPOIHAs W
HEOTHOPO THAs ), BAJICHTHOCTh, OTHOCHTEIbHASI aTOMHAS U
MOJIEKYJIIpHAsT Macca, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JIOJIsI XMMUYIECKOTO DJIEMEHTa
B COCIIMHEHUU, MOJISIPHBIN 00BEM, XUMHUUYECKasT peaKius,
KIacCH(UKAIIS PeaKIHiA: pEaKIu COSTUHEHUS, PeaKIUU
pa3jOXKCHHsI, pPEaKIHH 3aMEIICHUs, peaklud OOMEHa,
9K30- M DHJIOTCPMHUUECKHE PEaKIuu, TEIUIOBOH A(DdekT
peakuuM,  pacTBOp,  MaccoBas  JOJiA1  BEIIECTBA

(MpoLEeHTHAs! KOHLIEHTPAILIKsI) B PaCTBOPE

1.2

HIUIIOCTPHUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMHYCCKHX
MOHATUN U IIPUMCHATL O3TH IIOHATHA IIPH OIIMCAHHUHU

BEILIECTB U UX NPEBPALICHUI

1.3

HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIMKY AJIA COCTABJICHUA

(bopMyIT BEIIECTB ¥ YPaBHEHUN XUMUYECKUX PEaKITHit

1.4

PACKpPbIBATb CMBICJI 3aKOHOB COXpPaHCHHA MAaCChI BCIICCTB,

IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIIPHOI'O YUYCHMHA,




3aKoHa ABOraapo

L.5

OIpCACIIAThL BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOIMHCHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKHUE peakiuu (10 YUCITY U
COCTaBy Yy4YacTBYIOIIMX B pEaKIUU BELIECTB, IO

Ter10BOMY 3 DexTy)

1.7

BbIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIIPHYIO 1 MOJIAPHYIO

MacCChI BCIICCTB

1.8

BbIYUCIIATE MACCOBYIO HNOJIIO XUMHYCCKOTO JJICMCHTA IIO

dbopmyse coeTuHeHuUs,

1.9

BBIYUCIIATH MACCOBYIO IOJIKO BCIICCTBA B paCTBOPC

1.10

IMPUMCHATL CCTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUA —
Ha6J'II-OII€HI/I€, HU3MCPCHUC, MOJCIINPOBAHUC, SKCIICPUMCHT

(peayIbHBIN U MBICIICHHBIH)

IIo Teme: «BaxHermue MMpCaACTAaBUTCIIN HCOPTAHUYCCKUX

BCHICCTB»

2.1

PACKpPBIBATb CMBICII OCHOBHBIX XHUMHYCCKUX TTOHSTHM :

OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb

2.2

OIPEICNIATh MPUHAJIEKHOCTD BEIIECTB K OMPEICIEHHOMY

KJIacCy COeAMHEHNH 1Mo hopMynam

2.3

KJacCU(UIIMPOBATH HEOPTAaHUYECKUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOMIME XUMUYECKUE
CBOMCTBAa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAs
ONMCaHWE MpHUMEPAMU  MOJIEKYJSPHBIX  ypaBHEHUM

COOTBETCTBYIOIIMX XUMUYECKNX PEAKIIUAN

2.5

IIPOrHO3HUPOBATb CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HUX
Ka4CCTBCHHOI'0O  COCTaBd, BO3MOXHOCTH IIPOTCKAaHHUA

XUMHYECKHUX MPEBPALICHUN B PA3JIMYHBIX yCIOBUAX

2.6

CJICO0BaTh IIpaBUJIaM I10JIb30BaAHUA XUMHUYECKOM HOCYHOﬁ




u J1abopaToOpHBIM O0OpYyJOBaHUEM, a TakXKe MpaBUaM
oOpamieHusi C  BeImIECTBAMH B COOTBETCTBHH  C
WHCTPYKIMSIMH ~ TI0  BBIIOJTHEHHUIO  J1aOOpPaTOPHBIX
XMUMHUYECKUX OIBITOB IO TOJYYEHHI0O H COOMpPaHUIO
razoo0pa3HbIX BemecTB (BOJOpPOJa W  KUCIOPOJa),
IPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHOW MACCOBOMU
JOJIE  pAacTBOPEHHOIO  BEWIECTBA, IUIAHUPOBATH U
IIPOBOIUTH XUMHUYCCKUE OKCIIEPUMCHTHI 1o
pacrlo3HaBaHUIO PACTBOPOB INEJIOYEH W  KHUCIOT C
NOMOIIBIO  MHAMKATOpOB  (Jlakmyc,  (eHondTanens,

METUJIOPAHXK U IPYTHE)

2.7

IPOBOJIUTh PAcy€Tbl MO YPAaBHEHUIO XUMHUYECKOM

peakiuu

[lo teme: «llepmomnueckui 3axkoH u Ileprnogmueckas
cucremMa xumuyeckux diemeHToB J[. M. MeHnnaeneesa.
Ctpoenue atroMoB. XuUMmuyeckas CBsA3b. OKHUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKITUI

3.1

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSITHN:
AApPO aTOMA, DJICKTPOHHBIA CJIOM aToma, aTOMHas
opOuTab, paguyc aToMa, XUMHUYECKas CBSI3b, MOJSPHAS U
HEMoJsIpHas KOBQJICHTHAs CBSI3b,
AIEKTPOOTPULIATENIBHOCTh, WOHHAS CBSA3b, WOH, KAaTHOH,

dHHUOH, CTCIICHb OKMCJICHHA

3.2

KJ'IaCCI/I(bI/II_[I/IPOBaTB XHUMHNYCCKHUC 3JICMCHTHI

3.3

OMHCHIBATh M XapaKTepU30BaTh TaOMUYHYIO (HOpMy
[leppoguueckori CUCTEMBl XUMHUYECKHX  3JIEMEHTOB:
pas3uyath MOHSTHUS «TJIaBHAs MoArpymnmna (Arpynmna)» u
«mmobounas moarpynmna  (brpymma)», «Mameie» U

«OOJBIIINE» TEPUOIBI
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Menpeneena: JI€MOHCTPUPOBATH INOHUMAHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHYECKHUX

3JIEMEHTOB OT UX I0JIOKEHUS B [leproanyeckon cucreme

3.5

COOTHOCHUTH 0003HAUEHHUsI, KOTOPbIE UMEIOTCS B TabiauLe
«Ilepuoguyeckas cucreMa XUMUYecKkux snemMeHTos J[.1.
MenpneneeBay € YUCIOBBIMM  XapaKTEPUCTHUKAMH
CTpPOEHHUSI aTOMOB XHMHMUYECKHX »3JIEMEHTOB (COCTaB U
3apsj sapa, oOliee Yncio 3JIEKTPOHOB U paclpeesIeHne

HX I10 3JICKTPOHHbBIM CJIOSIM)

3.6

ONpPCACIIATL CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX

COEIUHEHUAX

3.7

ONIpCACIITL BU XUMHUYECKOH CBS3HU (KOBaHGHTHaSI )51

I/IOHHaSI) B HCOPraHUYCCKUX COCANHCHUAX

9 KUIIACC

Kox
NnpoBepsieMoro
pe3yabTaTta

IIpoBepsiemble npeaMeTHBIC Pe3yJbTATHI OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT' 0
001ero odopa3zoBaHus

1

ITo Teme: «BeniecTtBO 1 XMUMHUYECKasA pEaKIIAS»

1.1

pPacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHSTHM:
pacTBop, ANEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTHYECKAS JUCCOLMAINS, PEAKIMA HOHHOTO
oOMeHa,  KaTanu3aTtop, XUMHUYECKOE  paBHOBECHE,
oOpaTuMbIe u HeoOpaTHUMbIe peakiuu,
OKHUCJTUTEIIbHOBOCCTAHOBUTEIHHBIC peakiuu,
OKHUCITUTEb, BOCCTaHOBUTEIIb, OKHUCJICHHE u
BOCCTaHOBIICHHUE, AJITOTPOTIHS, aM(pOTEPHOCTH,
XUMHUYECKas CBSI3b (koBasIeHTHAS, HWOHHAas,

MeTaJUIM4ecKasi), KpHUCTaJUIMueckass pemeérka, CIUIaBbl,




CKOpPOCTbh XMMUYECKON PEaKLUU

1.2

WIUIIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHUUYCCKUX
MOHATUM U MNPpUMCHATH OTH IIOHATHUSA IIPHU OIMCAHUHU

BEILIECTB U UX NPEBPALLCHUN

1.3

COCTaBJIATH ypaBHEHUS AIEKTPOTUTUIECKON
JUCCOIMAIIMM KHUCJIOT, IIeJIoYeld M COJICH, IIOJHBIE U

COKpaIJ_IéHHble YPaBHCHHA peaKLII/Iﬁ MOHHOr0 0OMeHa

1.4

PACKpPBIBATH CYIIHOCTb OKHCJIIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ mocpecaACTBOM COCTABJICHUS

JIEKTPOHHOIO OajlaHCca 3TUX peaKLui

1.5

NPOBOJIUTh PAcy€Tbl IO YPAaBHEHUIO XUMHUYECKOU

peakiuu

ITo remam: «HemeTaninl 1 UX coeUHEHUS» U «MeTanibl

N UX COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATh) OOIIHE M CICM(PUUIECKIE
XMMHYECKNE CBOWCTBA TPOCTBIX W CIIOKHBIX BEIIECTB,
TIOJITBEPKAAsl OMUCAHUE TMPUMEPAMHU MOJICKYISIPHBIX U
VWOHHBIX ypPaBHEHWH COOTBETCTBYIOIIUX XUMHUYECKUX

peakuuii

2.2

COCTABJIATh YPABHEHUS PpEAKIUK, IOATBEPHKIAIOIINX
CYLIECTBOBAaHUE T€HETHYECKON CBA3M MEXY BEIIECTBAMU

Pa3JIMYHBIX KJIACCOB

2.3

IIPOTrHO3HUPOBATb CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HUX
CTpOCHMUA, BO3MOXXHOCTH IIPOTCKaHUA XHUMHNYCCKHNX

npeBpameHI/Iﬁ B Pa3JIMYHbIX YCJIIOBHAX

2.4

CJIeIOBaTh MPABHIJIaM TOJIb30BAHUS XUMUYECKON MOCYA0U
U J1a00OpaTOPHBEIM O0OpYAOBAaHHEM, a TaKXKe MpPaBHUIAM
oOpamieHusi C  BEMIECTBAMH B  COOTBETCTBHUU  C
WHCTPYKIMSIMH ~ TI0O  BBIIOJTHEHUIO  J1AOOPaTOPHBIX

XUMHUYCCKHUX OIIBITOB II0 IIOJIYYCHHIO U co6npaHmo




ra3000pa3HbIX BEHIECTB (aMMHaKa U YTJIEKUCIOTO rasa)

2.5

NPOBOJIUTh PEAKIHNU, TOATBEP)KAAIOMINE KadyeCTBEHHBIN
COCTaB pAa3JWYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XjJopua-, Opomua, uoauja, kKapOonart, ocdar,
CWIIMKAT, Cynb(aT, THIAPOKCUIUOHBI, KATHOHBI aMMOHHS,
MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIONINE B BOJHBIX

PacTBOpPAX HCOPTAHNYUCCKUX BCIICCTB

[To Teme: «XuMHUS 1 OKpYyXKaroIIas cpeaay

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHYCCKUX MMOHSTHM ;

[TIK BemiecTBa; KOppO3Usi METAIIOB

3.2

NPUMCHATH  OCHOBHBIC  OIEpalldd  MBICIUTCIBHOU
NEATENBbHOCTH — aHaju3 W CHHTE3, CpaBHCHHE,
00001IeHre, CUCTEMATHU3aIMI0, BBISBICHUE MPUYMHHO-
CJICJICTBCHHBIX CBSI3CH — JII1 M3YYCHHS CBOHCTB BEIIECTB
U XHMHYECKUX PEaKIWi,; €CTeCTBCHHOHAYYHBIC METOJIbI
NO3HAHUs — HAOJIOJeHUE, U3MEpPEHUE, MOJICTUPOBAaHHE,

AKCIIEPUMEHT (peabHbII 1 MBICTICHHBIH )




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

1

HepBOHa‘{aJIBHBIe XUMHYCCKUEC ITOHATHA

1.1

Hpe;[MeT XuMuM. Poiab XuMMHU B KM3HU 4YeJlIOBeKa. XUMHS B
CUCTCMC HaAYK. Tena n BemecTBa. OU3NMUYECKUE CBOMCTBA BEIIECTB.

AFpGFaTHOG COCTOsHHEC BCIICCTB

1.2

Ilonsatue o MCTOAAaX IIO3HAHUA B XHMMMHH. YucTteie BCIICCTBA H

cmecHu. CrnocoObl pasaciicHuA cMmecei

1.3

ATOMBI )51 MOJICKYJIBI. XHUMUYECKUE OJICMCHTHEI. CuMBOJIBI
XUMHUYCCKHX DJICMCHTOB. HpOCTBIC N CJIOKHBIC BCIICCTBA. ATOMHO-

MOJIEKYJISIPHOE YUEeHHE

1.4

XuMHu4ecKas (1)0pMlea. BanentHocTth aTOMOB  XHMHUYCCKHUX
3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa BCHICCTB. OtHocHuTeNnbHAS
atromHas Macca. OTHOCHUTEIbHAs MOJICKYJISApHAsA Macca. Macconas

J0JI1 XUMHWYCCKOI'O 3JICMEHTA B COCAUMHCHUHN

1.5

KonmnuectBo BemectBa. Monb. MossipHas macca. B3anmocBsizb
KOJIMYECTBA, MAacChl W 4YHCJA CTPYKTYPHBIX €IWHHUIl BEIIECTBA.

Pacuétel mo dhopmynam XUMHYECKIX COSTMHEHUN

1.6

du3nuecKkue U XUMHUYECKHE SIBIICHUS. XUMHUUYECKas peakiusi u eé
OpPU3HAKK. 3aKOH COXPAaHEHHMsS MacChl BEIIECTB. XHUMUYECKHE
ypaBHeHus. Krnaccudukamuss XUMUYECKUX DPEaKIui (COequHEHUs,

pa3liokKeHUs, 3aMeleHUsI, OOMEHa)

1.7

XUMHYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYI0U, C
npaBwiIamMu paboTel B jabopatopuu U TpuEMamMu OOpaIIeHUS C
nabopaTopHbIM  O0OpYJOBaHWEM, HW3YYEHHE W  ONHUCAHUE

bU3MYEeCKUX CBOMCTB 00pa3lOB HEOPraHUYECKUX  BEUIECTB,




HaOmoneHue ¢usndeckux (MJIaBJIIEHHE BOCKa, TasHHUE JIbJA,
pacTHpaHHe caxapa B CTYyNKE, KUTICHUE W KOHACHCAITUS BOJbI) U
XAMHUYECKUX (TOpEHUE CBEYH, MPOKATHWBAHWE MEIHON TMPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCJIOTOM) SBJCHHH, HAOIIOJICHUE U
ONMMCAaHWE TPU3HAKOB  MPOTEKaHUS  XHUMHYECCKUX  PEaKIHH
(pasmokeHHe caxapa, B3aMMOJICHCTBHE CEPHOH KHCIOTHI C
xjopugoM Oapusi, pasnoxenue rugapokcuga meau(Ill) mpum
HarpeBaHHWH, B3aUMOJCHCTBHUE *kee3a ¢ pacTBopoM coiu meau(1l),
U3YyYCHHE CIIOCOOOB pa3leiCHUsI CMecEe (C MOMOIIBI0 MarHwTa,
buIbTpOBaHWE, BBHIIAPUBAHUE, AUCTHULIIMUSA, Xpomarorpadus),
IIPOBEJICHNE OYMCTKH ITOBAPECHHOMW COJIM, HAOJIFOJICHHE M ONKCAHHEC
pEe3yJIbTaTOB  TMPOBEJACHUS OMbBITA, WIIIOCTPUPYIOMIETO 3aKOH
COXpaHCHUS MAacCHI, Co3JaHue Mozeei MOJICKYJT

(mapocTep >KHEeBBIX)

Baxxunernmue MpeaACTAaBUTCIIN HCOPTaHNYCCKUX BCIICCTB

2.1

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — sneMeHT u
IpocToe  BemecTBO. HaxokaeHue KUCIOpojla B MPHUPOJIE,
dusznueckre U XuMu4Yeckrue cBoicTBa (peakiuu ropenust). OKCUIBI.
[Ipumenenue xuciopona. CrmocoObl TOMyYeHHS KHCIOpoda B
nabopatopuu W TnpombinUieHHOCTH. KpyroBopoT kwuciopoga B

npupojae. O30H — aNIOTPOIHAS MOAU(PUKALINUS KUCIOPOIa

2.2

TeroBoit 3hdEeKT XUMHUUECKOW peakiMh, TEPMOXUMHUECKHE
YPaBHEHHS, 9K30- U DHIOTEPMHUUYECKHE PEAKIMH. TOIIIMUBO: Yroib U
MeTaH. 3arps3HEHHE BO3/lyXa, YCUJICHHWE MapHUKOBOro 3¢ dekTa,

pa3pylIeHHe 030HOBOTO CJIOS

2.3

Bonopon — anemeHT n npoctoe BemecTBo. HaxoxaeHne Bogopoaa B
npuposie, (U3NYSCKHEe HW XHMHYCCKHE CBOMCTBA, NPHMCHCHHE,

cnocoObI omy4yeHust. KucinoTsl u comu

2.4

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YPaBHEHUSIM

2.5

duznyeckue CBOMCTBA BOAbl. Boja kak pacTtBopuTelib. PacTBOpHI.




Haceiiennple M HEHachILIEHHBIE PAacTBOPbl. PacTBOPMMOCTH
BEIIECTB B BoJe. MaccoBasd oyl BewlecTBa B pacTBOPE.
Xumuueckrue cBoucTBa Boabl. OcHoBaHus. Ponb pacTBOpoB B
NpUPOJE W B KU3HU uesoBeKa. KpyroBopor BoAbI B MNPUPOJE.

3arpsi3sHEeHHE NPUPOAHBIX BOA. OXpaHa U OUYHUCTKA IPUPOJHBIX BOJ

Knaccudukanus  HEOPraHMYECKUX  COCAMHEHUH. Okcuppl.

Knaccuduxanus OKCH/JIOB: cosieo0pasyrolue (OCHOBHBIE,
2.6 KHUCIIOTHBIE, am(doTepHble) U HecosneoOpasyrmue. HomeHknatypa

okcuaoB. DU3NUECKHE UM XUMHYECKME CBOMCTBA OKCHUIOB.

[Tony4yeHnue okcuaoB

OcHoBaHus. Knaccuduxanus OCHOBAHHMN: HIEJI0YH u
)7 HEpPACTBOPUMBIC OCHOBaHMS. HomMmenkiarypa OCHOBAaHUH.
. du3nyeckue M XUMHYECKHE CBOMCTBA OCHOBaHWHU. Ilomyuenue

OCHOBaHUM

Kucnorel. Knaccudpukauuss kucimor. HomeHkmarypa KHCIOT.
2.8 dusnyeckue U XMMHUYECKUE CBOMCTBA KHCIOT. PsAn akTUBHOCTH

metasuioB H.H. bekerosa. [lonydyenue kuciaor
"0 Conu. Homenkiarypa cosieil. ®u3nueckue U XMMUYECKUE CBOMCTBA
' conei. [lonyuenue comei

['enetnueckass  cBA3p  MEXAYy  KjJaccaMd  HEOPraHUYECKUX
2.10 .

COCMHEHUH

XUMHAYECKUAN JKCIIEPUMEHT: Ka4eCTBEHHOE OIIpEIEIICHUE

collepKaHUs KHCIOpoJa B BO3AYyXe, MOJYYCHHE, COOMpaHue,

pacno3HaBaHWE ¥ W3YYCHHE CBOWCTB KHUCIIOPOJa, HAOII0JeHUE

B3aMMOJICMCTBUS  BEHIECTB C  KHUCJIOPOAOM U YCIOBHS
2.11 BO3HMKHOBEHUS U MpEKpalleHusi ropeHus (moxapa), 03HaKOMIICHHE

¢ oOpasmamMud OKCHJOB M OIMCAHUE HUX CBOWCTB, TIOJNyYCHHE,
coObupanue, pacrmo3HaBaHWE M M3YYCHHE CBOKMCTB BOJOPOJIA
(ropenue), B3aumojaeicTBue Bomopona ¢ okcuaom wmeau(Il)

(BO3MOXXHO  HCTOJIb30BaHHWE BHJICOMATEpHANIOB), HAOJIOJECHUE




o0pa3lloB  BEUIECTB KOJIMYECTBOM |  MOdb, HCCIeIOBaHHUE
0coOeHHOCTEH pacTBOpPEHUS BEILIECTB c pa3InyHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE pPAaCTBOPOB C OINPEACIEHHON
MAaCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOJIbI
C MeTajulaMHu (HaTpueM U KajbllueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), ONPEEICHUE PACTBOPOB KUCIIOT M IIEJIOYeH ¢
NOMOIIBIO UHAUKATOPOB, HCCIeA0BaHNE 00pa3Il0B HEOPTraHUYECKUX
BEUIECTB Pa3IMYHbIX KJIACCOB, HAOIOJCHUE H3MEHEHHUS OKpacKu
UHIMKATOPOB B PACTBOpPAX KHCIOT M IIEJIOYEH, H3yUYEHHE
B3aumojierictBus okcuaa meau(ll) ¢ pactBopoM cepHOM KUCHOTHI,
KHCIIOT C METallaMH, pPEaKUUi HEeUTpaln3aluu, IOJTy4eHUE
HEpPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJHOTO METAaJIa IPYyTUM
U3 pacTBOpa COJM, PEIIEHUE SKCHEPUMEHTAIBHBIX 33/ad M0 TEME

«Baxxnennme Kj1accol HCOPTaHNYCCKUX COGHHHGHHﬁ))

ITepuonnueckuii 3aKoH u [lepuoanueckas cuctremMa XMMAUYECKUX
snemeHToB .. MenneneeBa. CTpoeHue aTOMOB. XUMHUYECKas

cBs3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIIHHBIC PCaKnunu

3.1

[lepBble TOMBITKM KJIACCUPUKANUKA XUMHYECKUX DIIEMEHTOB.
[lomsTHe O Tpynmax CXOIHBIX JJEMEHTOB (IICIIOYHBIC U
IIETIOYHO3EMENIbHBIC ~ METaJUTbl, TallOTeHbl, HWHEPTHBIC Tas3bl).
DOneMeHThl, KOTOpble  00pa3yloT aM@oTepHble OKCHABI |

THAPOKCHUIBI

3.2

[lepuonnueckuit 3akoH. llepuognueckas cucTeEMa XHUMHUYECKUX
3JIEMEHTOB J.N. Menpeneena. KoporkonepuonHnas u
JUTMHHOTIepHOoIHAs Gopmbl [leproandeckoil CUCTEMBI XUMUYECKUX
anemenToB [[.MI. Menneneesa. [lepuonst u rpynmnel. Ousznueckuit
CMBICII TOPSIAKOBOTO HOMEpA, HOMEPOB NEPUOAA W TPYMIIbI

9JICMCHTA

3.3

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30TOmNbl. DIEKTPOHBI.

CtpoeHue 3JIeKTPOHHBIX 000JI0YE€K aTOMOB MEPBhIX 20 XUMHUYECKUX




anemeHToB  llepuonmueckon  cucremsl .M. Menneneena.
XapakTepucTUKa XHUMHUYECKOTO 3JIEMEHTa IO €ro MOJIOKEHHUIO B

ITepnonnueckou cucreme .M. Menneneesa

3.4

3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKUX
AJIEMEHTOB, METANIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO
rpynnaMm u nepuojgaM. 3HaueHue Ilepuoanueckoro 3akoHa U
[lepronuyeckoit cUCTEMbl XMMHYECKUX 3JIEMEHTOB JUJISl Pa3BUTHUS

Hayku U npaktuku. /.M. MenneneeB — yu4€HbIN U TpaK1aHUH

3.5

Xumnueckas cBs3b. KoBajeHnTHas (HOJ'ISIpHaH u HeHOJIHpHaSI) CBi3b.

SHCKTpOOTpI/IL[aTCHBHOCTB XUMHUUYECKHUX AJIeMeHTOB. MloHHAas CBS3b

3.6

Crenenb okucneHusi. OKMCIUTETbHOBOCCTAHOBUTEIBHBIE PEAKIIUU.
[Ipouecchl  OKUCIEHUS M BOCCTaHOBICHUS. OKHUCIUTENU U

BOCCTaHOBUTCIIN

3.7

XUMHUYECKUM  OKCIEPUMEHT: H3y4YeHHE O0Opas3IloB  BEIECTB
METAJUIOB M HEMETAIJIOB, B3aUMOJCUCTBUE TUAPOKCHAA LIUHKA C
pacTBopamMy  KHCIOT M ILIEJIOYEM, IIPOBEICHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX ITPUMEPBHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peakuuii (ropeHue, peakiiuy pasyioKeHUs, COCTMHEHMS)

9 KUIIACC

Kona

IIpoBepsieMbIii 3JIEMEHT COEPKAHUS

BemecrBo u xumunueckas peakuus. [loBropenune

1.1

[lepuonnueckuit 3akoH. Ilepumoamyeckas cucteMa XUMHUYECKHX
sanemenToB J.1. MengeneeBa. CtpoeHrne aToOMOB. 3aKOHOMEPHOCTH
B HM3MEHCHHMHM CBOWMCTB XHMMHWUYECKHX DJJIEMEHTOB INEPBBIX TPEX
NIEPUOJOB, Kanus, KajJblLHUS W HUX COCIMHEHHU B COOTBETCTBUHU C
MOJIOKEHUEM 3JIEMEHTOB B [lepnoanveckoil cucTeMe U CTPOSHHEM

HX aTOMOB

1.2

CTtpoeHne  BemIeCTBA: BHUJABl  XUMHUYECKOM  CBSI3U.  THIBI




KPUCTAJUIMYECKUX PELUIETOK, 3aBUCUMOCTH CBOWCTB BEIIECTBA OT
TUNA KPUCTAUIMYECKOW PEMETKM WU BHJA XHUMUYECKOW CBS3H.
Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
(MexXayHapoaHasi U TpUBUAIbHAs). XUMUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIMXCS K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCIUHEHUN,

IFCHCTHYCCKAs CBA3b HCOPraHNMYCCKHUX BCIICCTB

1.3

Knaccudukanus XxuMuUUecKuX peakuuid Mo pa3MyHbIM MPU3HAKAM
(Mo 4Mcay M COCTaBY YYacTBYIOIIMX B pEAKIMM BEIECTB, IO
TEIUIOBOMY 3(deKTy, M0 HM3MEHEHUIO CTENEeHEeW OKHUCICHUS
XUMHYECKUX  DJIIEMEHTOB, 10 OOpaTUMOCTH, IO  YYacCTHUIO
KaTajan3aropa). DK30- U SHJIOTEPMUYECKHE peakiuu,
TEPMOXMUMHUYECKHE ypaBHEHHUA. [IoHATHE O CKOPOCTH XMMHUYECKOH

peakiuu

1.4

IlonsaTtue o0 O6paTI/IMI)IX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX.
IlonsiTHE O TOMOTEHHBIX U ICTCPOICHHBIX PCAKIUAX. [lonsTne o
XUMHUYCCKOM PpPAaBHOBCCHMH. CDaKTOPBI, BJIMAIOIIMEC Ha CKOPOCTH

XHUMHYECKOU PCaKINH U IOJIOKCHUC XUMHUYCCKOT'O PABHOBCCHA

1.5

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN
OaJlaHC OKHCJIHMTEIHbHO-BOCCTAHOBHUTENbHON peakimu. CocTaBieHUE
YPAaBHEHUN  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUd  C

HCIIOJIb30BAHUCM MCTO/Jda 3JICKTPOHHOI'O OanaHca

1.6

Teopusi 2NEKTPOTUTHUUECKOM JTUCCOLMALIMHU. IJIEKTPOJUTHI U
HE3JIEKTpOoJUThl. KaTuoHbl, aHMOHBL. MexaHW3M JAUCCOLUALUU
BEIIECTB C pa3JIMYHBIMH BHUAAMU XUMUYECKOW cBsi3U. CTeneHb
nucconuanuy. CUIIbHBIE U cIa0ble AIEKTPOJIUTHI. Peakunu noHHOTO
oOMeHa. YCIOBUS MPOTEKAHUS PEAKIIUH MOHHOTO OOMEHa, MOJIHBIC
U COKpallléHHbIE MOHHBbIE ypaBHEHHUs peakuuil. CBOIICTBa KHCIIOT,
OCHOBaHHWI U COJICH B CBETE MPEACTABICHUIN 00 IEKTPOIUTHICCKOM
nucconnanuy. KadecTBeHHble peakuuu Ha HOHBL. lloHsATHE O

TUIPOJIN3E COJIEH




1.7

XUMUYECKUA  DKCIEPUMEHT:  O3HAKOMJIEHHE C  MOJECISIMHU
KPUCTAINTMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
U HeMeTauioB (rpadura U anMasa), CIOKHBIX BEIIECTB (XJ0puaa
HATpUs); MCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuu OT BO3JAEHCTBUS pPa3IUMYHbIX (PAKTOPOB; HCCIEIOBAaHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, Mpoliecca AUCCOLUUALUN
KHCJIOT, 1Ienodyer W cojed  (BO3MOXXHO  HCIIOJIb30BaHHUE
BUJIEOMATEPUAJIOB); MPOBEACHUE OMNBITOB, WILIIOCTPUPYIOMIUX
OpU3HAKU TMPOTEKaHUs peakluii MOHHOTOo oOmeHa (oOpa3zoBaHue
ocajika, BblIeJIeHUE Ta3a, oO0pa3oBaHUE BOJbl);  OINbBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHHe, peakluuud  pas3JIoKEHUs, COCIUHEHUs);
pacno3HaBaHWE  HEOPraHMYECKUX  BEIIECTB  C  IMOMOIIBIO
KayeCTBEHHBIX PEaKIUi Ha HMOHBI; PEIICHUE IKCIEPUMEHTAIBHBIX

3a1a4

Hemeranns u ux COCIMHCHUA

2.1

OO6mast xapakTtepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CcTeneHu okuciaeHud. CrpoeHue U
¢du3nUecKkre CBOMCTBA MPOCTHIX BEUIECTB — FAJIOT€HOB. XUMHUYECKHE
CBOIWCTBa Ha IpUMeEpe Xjopa (B3aMMOJCHUCTBHE C MeETaJJIaMH,
HEMeTaulaMu, Ienodyamu). XiopoBojaopoa. ColisiHasg KHCIIOTA,
XUMHUYECKHE CBOMCTBA, MOJIyUYCHHUE, IpUMEHEHUE. JlelicTBrEe XJiopa
Y XJIOPOBOJOPOJA Ha OpPraHM3M YeJoBeKa. BakHeuume xiopuasl U

UX HaXOXXJEHHUE B IPUPOJE

2.2

OO6mrast xapaktepuctuka s1eMeHTOB VIA-rpynmel. OcobeHHOCTH
CTpOEHHUSI aTOMOB, XapaKTEepHbIE cTerneHn OokucieHus. CTpoeHune u
¢u3nueckre CBOMCTBA MPOCTHIX BEMIECTB — KHCIOPOJa W CEpHI.
AnnoTtporHble  MOAUGUKAIIMN KHUCIOPOJa M Cephl. XUMHUYECKUE
cBoiictBa cepbl. CepoBOJOpON, CTPOCHHE, (PUIUYECKHE U

XUMHYECKHE CBOMCTBA. OKCI/II[I)I CEpbl KaK MpCACTAaBUTCIN




KHUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, (PU3NUECKUE U XUMHUUECKUE
cBoiicTBa (oOImIME€ Kak TPEACTaBUTENSl Kjacca KHUCIOT |
cnenuduyeckre). XHUMHUYECKHE peaKIuu, JexKallue B OCHOBE
OPOMBIIIEHHOTO ~ Ccloco0a  MONY4YeHUs  CEepHOM  KUCIOTHI.
[Ipumenenue. Conm CepHOM KHUCIOTHI, Ka4E€CTBEHHAsl peaklUs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COSIUHEHUM B TPHUPOJIE.
XUMHYECKOE 3arpsA3HEHUE OKpPYXKAIOWIEH Cpeabl COCAUHEHUSIMHU
cepbl (KUCJIOTHBIE [OXKAM, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB),

CrocoObl €ro Mpe10TBpalCHUS

2.3

OO6mast xapakrtepuctuka sjeMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHUs. A30T,
pacnpocTpaHeHue B Ipupojie, Pu3nyeckue U XMMUYeCKue CBOMCTBA.
Kpyrosopor aszora B mnpupome. AMMHAK, €ro (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MOIyYeHHE U puMeHeHue. Conm aMMOHus,
uX (¢u3nyeckue M  XUMHYECKHE CBOICTBa, IPUMEHEHUE.
KauecTBeHHast peakuuss Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€
nojayyeHue, (U3NYECKUe M XHMUYECKHE CBOMCTBa (oOlIMe Kak
IpeICTaBUTENS Kiacca KUCIOT U cnienugpuueckue). Mcnonp3oBanue
HUTPATOB U COJIEH aMMOHUS B KaUu€CTBE MUHEPAIbHBIX YIOOpEHUN.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAKOIIEH Cpelabl COCIUHCHUSMU
azota (KHMCIIOTHBIE JOXKIW, 3arpsA3HEHUE BO3JyXa, IIOYBBI U

BOJIOEMOB)

24

®ocdop, ammorponHbie Momudukanuu docdopa, (uznyeckue u
xumudeckue cpoiictBa. Oxcun docdopa(V) u pochopnas xuciora,
dusznueckre ¥ XUMHYECKHE CBOMCTBA, moiydeHue. Mcnonb3oBaHue

docdaToB B KaueCTBE MUHEPATBHBIX yI0OpEHUN

2.5

OO6mrast xapaktepuctuka s1eMeHTOB [V A-rpymnmel. OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHBbIE CTENEHH OKUCICHHS. YTIEpOo/,
aJUIOTPONHBIE  MOJAU(UKALMKM, PACIPOCTPAHEHUE B MOPUPOJE,

dbu3ruecKkue M XUMHYECKHE CBoOMCTBa. Ancopbums. Kpyrosoport




yraepoga B npupoge. Okcuubl yriepoia, HX (HU3MYECKHUE U
XUMHYECKUE CBOMCTBA, ACHCTBUE HA )KUBbIE OPTaHU3MBI, TOTYyYEHUE
U MIpUMEHEHUE. DKOJOTHUYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa(IV); runore3a rino0anbHOr0 TOTEIJICHUS KIMMATa;
NapHUKOBBIN 3P PexT. YroapHas KUcIoTa U €€ COIH, UX QU3nIecKue
U XMMUYECKUE CBOWCTBA, MOJyuyeHUEe U npuMeHeHne. KauecTBeHHas
peakuus Ha kapOoHaT-UMOHBI. Vcmonap30BaHHe KapOOHATOB B OBITY,

MCIUIUHEC, ITPOMBINIJICHHOCTH U CCIILCKOM XO3SCTBE

2.6

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O
COEIMHEHMSX yriepoaa (MeTaH, dTaH, 3TUJIEH, alleTUJIEH, 3TaHOI,
TJIMLIEPUH, YKCyCHas KucioTa). X cocTaB U XMMHUYECKOE CTPOEHHE.
[lonsiTue 0 OMONOTrMYECKHM BaXKHBIX BEIIECTBAX: XUpaX, OenKkax,
yIriIeBoJlax — M HX pOJM B KU3HU 4YelloBeKa. MarepuaibHoe

CANHCTBO OPIraHUYCCKUX U HCOPIraHUYICCKUX COG}II/IHGHI/Iﬁ

2.7

KpeMHwnii, ero ¢pu3udeckrue U XMMHYECKUE CBOMCTBA, MOJYYCHHUE U
npumeHeHnne. CoeauHeHHs KpeMHuUs B npupojae. OOmue
npejacraBieHus 00 okcuue KpemMHUsA(IV) m KpeMHUEBOH KHCIIOTE.
Cunukarsl, WX  HCIIOJAL30BaHHE B OBITY, MeEIUIIHE,
IPOMBIIIICHHOCTH.  BakKHEHIIMEe  CTPOMTENbHBIC  MaTCpPUAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiemsl
0€30IacHOr0  WCIOJIb30BAaHUS ~ CTPOMTENIBHBIX ~ MaTCpHUaioB B

IIOBCEIHEBHOM KU3HU

2.8

XVUMHUYECKUA HKCIIEPUMEHT: U3Y4YCHHE OO0pPa3I0B HEOPTaHUYECKHUX
BEILECTB, CBOMCTB COJISTHOM KHCIIOTHI; MPOBEJICHHE KaueCTBEHHBIX
peaknuii Ha XJOPUA-UOHBI ¥ HAONIOJEHWE TMPU3HAKOB HX
NPOTEKAHWS; OMBITHI, OTpaKAMKE (U3NIECKUE U XUMHUYECKHE
CBOMCTBA TaJIOTEHOB U UX COEAMHEHUN (BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMATEepUaIOB); O3HAKOMIICHME C 00pa3luaMu XJIOPUAOB
(ramoreHu7OB); O3HaKOMJIEHHME C oOpa3mamMu cepbl H e

COCIHMHCHUAMU (BOBMO)KHO HCIIOJIB30BaHHUC BI/II[GOMaTepI/IaJIOB);




HaONIoJIeHue Tmpolecca oOOyriuBaHUs caxapa IMoj JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI; HW3YYCHHE XHUMHUYECKUX
CBOMCTB  pa30aBIEHHOM  CEpHOM  KHUCIOThl,  MPOBEACHUE
KayeCTBEHHOM peaklMH Ha Cyiab(}aT-uOH M HaONIOJCHUE MpU3HAKA
e€ IpOTEeKaHUs; O3HAKOMJICHHE C (PU3NYECKHMMH CBOMCTBaMH a30Ta,
dochopa u uX coeaUHEHHH (BO3MOXHO  HCIOJIb30BAaHUE
BUJIEOMAaTepraloB), 00pa3aMu a30THBIX U (OCHOPHBIX yIOOpPEHUN;
nojiyueHue, coOupaHue, pacro3HaBaHUE M H3YYEHUE CBOWCTB
aMMHaKa; MpoBeJieHNEe Ka4eCTBEHHBIX pEaklMii Ha MOH aMMOHUS U
dochar-uoH W U3ydeHHWE  TPHU3HAKOB  HMX  MPOTCKAHUS,
B3aMMO/ICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCIIOTHI C MEJbIO
(BO3MOKHO HMCHOJB30BAHUE BHUJIEOMATEPHATIOB); U3YUECHUE MOJIEei
KPUCTANTMYECKUX  pemeéTok  anmasa, Trpadura, dyepena;
O3HAKOMJICHHE C MPOILIECCOM aICOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIIEM U YCTPONCTBOM IPOTUBOras3a; MoixydyeHue,
coOupaHue, pacrio3HaBaHWE U U3YYEHHE CBOMCTB YIJIEKHUCIIOTO rasa;
NPOBEJ/IEHNE KaUeCTBEHHBIX PEaKIUi Ha KapOOHAT- U CUIIMKAT-UOHBI
U M3yuyeHHWE TPU3HAKOB UX TMPOTEKAHHUS, O3HAKOMJIEHUE C
MPOAYKIHEH CHJIMKATHOU MIPOMBIIIIEHHOCTH; pelieHne

OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCMC «Baxknenmuye HeMeTaJUIbl U X

COEIUHEHUS
3 MeTaibl U MX COCAUHEHHUS

OO6mass XxapaKTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METAJIOB Ha

OCHOBAHHUH MX MOJIOKeHUS B [leprnoandeckoit cucteMe XUMHUECKUX

11 snementoB JI.MI. MenneneeBa u ctpoeHuss atomoB. CtpoeHue

' METAaJJIOB. MeTtannndeckas CBSI3b u MeTaInyecKas

KpUCTAJUTMYCCKAS peIIéTKa. DICKTPOXUMUYSCKUIN PSI/T HAPSOKCHUH
METAJIJI0B

19 dusnyeckue U XUMUYECKHE CBOMCTBaA MeTaioB. OOIHe crocoOn!

IMOJY4YCHHA MCTAJIIIOB. [TonsitTue o KOPpPO3MH MCTAJJIOB, OCHOBHBIC




crocoObl  3amuThl WX OT Koppo3uu. CmiiaBwl (CTajib, YYTYH,
TIOpaTIOMUHUNA, OpoH3a) W WX TPUMEHEHHE B OBITY W

ITPOMBIIIJIICHHOCTHU

3.3

[llenounble Meramibl: TMOJIO)KEHUME B llepuoamyeckon cucreme
xumuueckux aneMeHToB J[.M. MenneneeBa; cTpoeHue UX aTOMOB;
HaxoXJieHue B npupoje. Ousnueckue 1 XuMUYECKUEe CBOMCTBA (Ha
npumepe HaTpus v Kainus). OKCUIBI U TUAPOKCUILI HATPUS U KaJHsl.

HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIJIOB U UX COGI[I/IHeHl/If/'I

3.4

IllenoyHO3eMeENBbHBIE METAJJIbl MAarHUM M KaJlbLMW: IIOJIOKEHHUE B
[Tepnoauueckoit CHUCTEME XUMHUYECKHUX  DJIEMCHTOB J1.1.
MenpneneeBa; CTPOEHHE HX AaTOMOB; HAaXO0XIECHUE B MPUPOJE.
dusnyeckue W XMUMHWYECKHME CBOMCTBA MAarHusl W KaJbliuA.
Baxneitmue coeauHeHus Kanblusg (OKCHA, TUIPOKCUI, COJIH).

XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHUS

3.5

ANIOMUHHIN: TIOJIOKEHHUE B HGpI/IO,IIPI‘IGCKOﬁ CUCTCMC XHMHUYCCKHX
3JICMCHTOB I[I/I MGH,IIGJICGBa; CTPOCHHUC aTOMA, HAXOXIACHHUC B
Impupoac. duznueckue MW XUMHYECKME CBOMCTBA aJIFOMUHUS.

AmMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCH A ATTFOMUHUS

3.6

Kenezo: mnomoxenue B Ilepuogndeckor cucreMe XUMHUYECKUX
snemeHTtoB [[.MI. MeHneneeBa; CTpOECHHE aTOMAa; HAXOXICHHE B
npupoje. Ou3ndyeckue U XUMUYECKUE CBOMCTBA xkeje3a. OKCHUIbI,
ruapokcuasl u conu xkeneza(ll) m xxeneza(Ill), ux cocra, cBoiicTBa

" IIOJIYYCHHUC

3.7

XHUMHUYECKUNA SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3IiaMi METaJIJIOB
U CIUIaBOB, WX (YU3WYCCKHMHU CBOWCTBAMH; M3yUYCHHE PE3YJIHTATOB
KOPPO3UH METAaJIJIOB (BO3MOKHO HCIIOJIB30BaHHE
BHUJICOMATEpPHAJIOB), OCOOCHHOCTEH  B3aUMOJCHCTBUSA  OKCHJA
KaIbIlMd W HATpusd C BOAOM (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpPHAJIOB);, HCCIEIOBAaHUE CBOWCTB JKECTKOW  BOJIBI;

Imponecca ropCHus KCJjIi€3a B KUCJIOPOALC (BO3MO)KHO HCIIOJIB30BAHHC




BUJIEOMATE€pUaOB);  MPU3HAKOB  MPOTEKaHUS  Ka4eCTBEHHBIX
peakIuii Ha MOHBI (MarHus, KaubIus, ATFOMUHUS, IUHKA, Kene3a(ll)
u keneza(Ill), menu(Il); nabmiomeHwe u oOMUCAHHUE IPOIIECCOB
OKpalllUBaHUS IUJIJAMEHM HWOHAMM HATpUsl, Kalus ¢ KaJlbLUs
(BO3MOXHO HCIOJL30BaHUE BUIACOMATEPHUATIOB); HCCIICIOBAHHE
aM(OTEepHBIX CBOMCTB THUAPOKCHUIA QIIOMHHHUS U THAPOKCHAA
LMHKA; PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 Teme «Baxxueitmue

MCTAJJIbI U UX COCIHUHCHU A

XuUMUs U OKpYKarolas cpeaa

4.1

HoBbie marepuasibl U TeXHOJOrMU. BeliecTBa M MaTepualibl B
IIOBCEJIHEBHOM JKU3HU YEJIOBEKa. XMMUS U 3/10pOBbE. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peaknuil B ObiTy. [lepBas

IMoMOoIb IMpU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJOTHYECKOW TPAMOTHOCTH. XHMHUUYECKOE 3arpsa3HECHUE
okpyxaromien cpeapl [IJIK. Ponb Xxumun B pelieHUN 3KOJIOTHYECKUX
npobiem. IlpupoaHble HUCTOYHMKM  YIIIEBOJOPOAOB  (YroJb,
OPUPOAHBIN Ta3, He(PTh), MPOAYKTHl UX MEpepabOTKU, X POIb B

OBITY ¥ IPOMBIIIIICHHOCTH

4.3

XUMHUYECKUA DKCIIEPUMEHT: H3yUYeHHE OOpa3IloB MaTepHasioB

(cTekJ10, CIUIaBhl METAIJIOB, MOJUMEPHBIE MATEPHUAIIBI)




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

Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIpoBepsiemblie TpeOOBaHMSI K MPeAMETHBIM
pe3yJibTaTamM 0a30BOro YPOBHSI OCBOEHUS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0
o0pasoBanus Ha ocHOBe PI'OC

[Ipencrasienue:

1.1

O TI0O3HABA€MOCTH SBJICHUM TPUPOJAbI, TOHUMAHUE
00BbEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKON HAyKU Kak
00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa
o0mel KyJbTypbl U  TNPAKTHYECKOW  JICSITEIHHOCTH
YyelloBeKa B YCJIOBHSIX COBPEMEHHOro  OOIIEeCTBa;
IIOHMMaHNWE MECTa XUMHUH CPEIU JPYI'MX €CTECTBEHHBIX

HayK

1.2

O HAy4YHBIX METOJAaxX IIO3HAHUA, B TOM YHCIE
ADKCIIEPUMEHTAIIBHBIX M TEOPETHYECKHUX  METoAax
WCCJIEIOBAHUS  BEIIECTB W H3YYCHHUS XUMHUYECKHUX
peakIuii; yMEHHE HUCIIOIb30BaTh MOJICTH JIJIsl OOBSICHEHUS

CTPOEHHUS aTOMOB M MOJIEKYJI

1.3

0 chepax npohecCHOHATBHON JAEATEILHOCTH, CBA3aHHBIX
C XAMHEH H  COBPEMCHHBIMH  TCXHOJOTHSMH,
OCHOBAaHHBIMHU Ha JOCTMIKCHHSIX XHMHUYCCKOH HAyKH, YTO
MO3BOJIUT OOYYarOIIMMCSl pPacCMAaTPUBATh XHMHIO Kak
chepy cBoeH Oymyreit po¢eCCHOHATTLHON
JEATEIBHOCTH U CeaTh OCO3HAHHBIN BHIOOP XMMHH Kak
npoGHUIBHOIO MpeaMeTa MPH IEpPeXoje Ha ypOBEHb

CpeaHero 00IIeTo 00pa30BaHUS

Bnagenue cuCTeMOM XWMHWYECKUX 3HAHUM M YMEHHE

IMPUMEHATh CHUCTEMY XUMHUYECKMX 3HAHUW, KOTOpas




BKJIFOYACT:

2.1

Ba)XXKHEHIIINE XMMHUYCCKHUE TTOHATHS: XUMHUUCCKUIN SJIEMEHT,
aToOM, MOJIEKYJa, BEIIECTBO, MPOCTOE M  CJIOXKHOE
BEIIECTBO, OJHOPOAHAs W  HEOJAHOPOJIHAS  CMECH,
OTHOCHUTEJIbHBIE AaTOMHAsiT W  MOJIEKYJISIpHAs  MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsA MAcca, MOJISIPHBIN
00bEM, OKCHJ, KHUCJIOTa, OCHOBaHHE, COJb (CpeaHss),
XUMHUYECKasl peaKlUs, PEaKkUMU COCIUHEHHUS, pEaKuu
pa3lIoKEHUs, PEaKlMM 3aMEIICHMs, peakiuu OoOMEHa,
TEIJIOBOM 3(PQeKT peakuuu, 3K30- U IHIAOTEPMHUYECKHE
peakiuu, pacTBOP, MaccoBas AOJISI XUMUYECKOTO SJIEMEHTA
B COCIOMHECHWM, MaccoBasg JIOJd W  MOPOLIEHTHAs
KOHLEHTpAalMs BEIIECTBA B PACTBOpE, SAPO aroMma,
AJICKTPOHHBIA CJIOM aroma, aTOMHas OpOWTallb, PaJNyC
aToMa, BaJICHTHOCTb, CTCIEHb OKHCJICHUS, XHUMHYECKas
CB$I3b, DJICKTPOOTPULATEILHOCTD, MOJIAPHAS U HEMOJApHAs
KOBAJICHTHAas CBsI3b, MOHHAS CBS3b, METAJINYECKas CBS3b,
KpUCTaJJTAYECKas peméTka (aToMHas, WOHHAas,
METAJJINYeCKasi, MOJICKYJIApHasi), WOH, KaTHOH, aHMOH,
AJIEKTPOJIUT W HEAJEKTPOJHUT,  JICKTPOJIUTHYECKAS
JMCCOIMAITUS, PEAKIIM HOHHOTO OOMEHA, OKHUCIUTEIHHO-
BOCCTaHOBMTEJIbLHBIC peakuuu, OKMCJIUTEIIb u
BOCCTaHOBUTE]Ib, OKMCJICHHE u BOCCTAHOBJICHHE,
AJIEKTPOJIN3, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBIE PEaKIUH, CKOPOCTh XMMHYECKON PEaKIInH,

kartanu3arop, [IJIK, koppo3us MeTauioB, CILIaBbI

2.2

OCHOBOIIOJIaraloIIMe 3aKOHbl XWUMHUH: 3aKOH COXPaHEHMS
Maccel, nepuoandeckuil 3akon [[.M1. MenneneeBa, 3aKoH

IIOCTOAHCTBA COCTaBa, 3aKOH ABOF&I[pO

2.3

TEOPUU XUMHUH: aTOMHO-MOJIEKYJISIDHASI TEOpHUs, TEOPHUs




BHCKTpOHHTH‘IGCKOﬁ Jucconuanmu

Bnagenue  ocHOBaMM ~ XMMHUYECKOM  I'PaMOTHOCTH,

BKJIFOUAIOIIEN ;

3.1

YMEHHE MPaBUJIBHO HCIOJIb30BaTh U3YYCHHbIE BEIECTBA
U MaTepuanbl (B TOM YHWCIE MUHEPAJIbHbIE YI0OpEeHus,
METaJJIbl U CIUIABbI, NPOAYKTHI NMepepabOTKU MPUPOIHBIX
UCTOYHUKOB YIJIEBOAOPOAOB (yIJis, MPHUPOJHOTO Trasa,
He(TH) B OBITY, CEIBCKOM XO35WCTBE, HA MPOU3BOJICTBE U
NOHMMAaHWE 3HAYEHUS KHUPOB, OEJIKOB, YIJIEBOJOB IS
OpraHu3Ma 4YeJoBeKa; YMEHHME MPOTHO3UPOBATh BIUSHUE
BEUIECTB M XHMMHMYECKHX TMPOIECCOB HAa OPraHu3M

YCJIOBCKA U OKPYKAOIIYIO MPUPOAHYIO CPCAY

3.2

YMCHUC HHTCIPUPOBATH XUMHYCCKHC 3HAHUA CcO

3HAHUSIMU JAPYTUX y4EOHBIX TPEIMETOB

3.3

HaJIM4YMEe ONbITa paboThl C Pa3IUYHBIMM HMCTOYHHKAMU
uH(bOpMAIINK 110 XUMUH (Hay4dHas ¥ HAyYHO-TIOMYJIsIpHAS

JUTEpaTypa, CI0BapH, CIIPAaBOUHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTMBHO OIICHHBaTh HWHOOpPMAIUIO O
BEIIECTBAX, WX TIPEBpAICHUAX U  MPAKTHICCKOM
NPUMEHEHUU W YMEHHUE HWCIOIB30BaTh €€ NIl PEIICHUs

y‘{€6HO-H03HaBaT€HBHbIX 3aaad

Bnagenme ocHOBaMHM ~ MOHSTHHMHOrO  amnmapara |
CHMBOJIMYECKOTO SI3bIKa XUMHH JJISI COCTABIICHHS (POpMYyIT
HEOPTraHWYECKUX BEIIECTB, YPABHEHHH XUMHYECKHX
peakuuii; OCHOBAMM  XMMHMYECKOM  HOMEHKJIATYPBI

(IUPAC u TpuBHanbHOMN)

YMeHHEe OOBSACHITH CBS3b IIOJOKCHHS JJIEMEHTA B
[lepnoanueckoit cUCTEME c YUCJIOBBIMHU
XapaKTePUCTUKAMHA  CTPOSHHUS aTOMOB  XHUMHYECKHX

JIEMEHTOB (COCTaB M 3apsan  siapa, oOlIee YHucio




AIIEKTPOHOB), pacrpeneneHueM DIIEKTPOHOB 1o
SHEPreTUYeCKUM YpPOBHSM  aTOMOB  NEPBBIX  TPEX

IEpHUOJA0B, KAJIHA 1 KaJIbIUsA

[IpencraBineHue 0 MEPUOAUIECKON 3aBUCUMOCTH CBOMCTB

XUMHUYECKHUX 3JIEMEHTOB (panuyc aToma,
6 AJEKTPOOTPULIATEIBHOCT),  MPOCTBIX U CJOXKHBIX
BEILIECTB OT TMOJOXKEHUS 3JeMeHTOoB B [lepuoanueckoii
cucreMe (B MaJIbIX MEPUOJAX W TJIaBHBIX MOJTPYIINAX) U
AJIEKTPOHHOTO CTPOCHUS aTOMa
7 YMenue knaccuuiupoBaTh:
7.1 XUMHUYECKHE DJICMEHTBI
7.2 HEOPTraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKIIUU
8 YMeHue onpenesnsTh:
g1 BAJICHTHOCTh M  CTENEHb OKHUCICHUS  XHMHYECKUX
' 3JIEMEHTOB, 3apsij HOHA
g9 BUJI XHMHUYECKONW CBSI3M U THUI KPUCTALIINYECKOU
' CTPYKTYPHI B COCTMHEHUSIX
23 XapakTep Cpelibl B BOJHBIX pacTBOpax BEIIECTB (KUCJIOT,
' OCHOBaHUI)
8.4 OKHCJIUTEJIb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBaTh (U3UYCCKHE W XUMHYCCKHEC
CBONCTBA:
IPOCTHIX BEIIECTB (KHCIOPOJ, O30H, BOJAOPOA, TI'padmur,
9.1 anMma3s, KpeMHuid, a3ot, Qocdop, cepa, XJIOp, HATPHIA,
KaJIMi, MarHui, KaJIbIIUi, allFOMAHUH, KeJ1e30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PACTBOPOB
9.2 (Boga, aMMHMaK, XJIOPOBOJOPO, CEPOBOJOPOI, OKCHUJIBI U

rugpokceuasl MetauioB I-ITA rpynmn, amoMuHus, menu




(II), uunka, xene3a (I u III), oxcunsr yraepona (Il u IV),
kpemuus (IV), azora u ¢ocdopa (III u V), cepst (IV u
V1), cepuucras, cepHasi, a3oTucTtasi, a3oTHasi, ¢pochopHasi,

yrojbHasi, KpCMHUCBAsA KUCJIOTA U UX COJ'II/I)

MIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEUIECTB B

3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHA, INMPHUMCHCHHUC

9.3 BEILIECTB B 3aBUCHUMOCTH OT KX CBOMCTB, BO3MO>KHOCTb
MPOTEKAHUSI XUMHUYECKUX TMPEBPAIICHUNA B Pa3IMYHBIX
YCIOBUAX

10 YMeHue  COCTaBJISITh  MOJIEKYJISIPHbIE U HOHHBIC
YpaBHEHUSA PEAKIIMI, B TOM YHUCIIE:

10.1 peakiuii HOHHOTro 0OMeHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI

103 WUTIOCTPUPYIONIUX XUMHYECKHE CBOWCTBA W3YYEHHBIX

' KJIacCcOB (IPYIIN) HEOPraHUYECKUX BEIIECTB

NOATBEPKAAIOUIMX TE€HETUUYECKYI0 B3aUMOCBSA3b MEXKIY

10.4
HUMH

11 YMeHHue BBIYUCIISATE (IPOBOJUTH PACUETHI):
OTHOCHUTEJIbHYI0 MOJIEKYJSIDHYIO U MOJISIPHYIHO MAaccChl

11.1 BEIIECTB, MAaCCOBYIO JIOJI0 XUMHYECKOrO D3JIEMEHTa B
COEIMHEHUN

11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €TI0 MacCy, 00beM ra30B
[0 YPAaBHEHUSAM XUMHYECKUX pPEaKIUd U HaXOAUTh

11.4 KOJIMYECTBO BEIIECTBa, OOBEM M MacCy pPEareHTOB WJIH
MPOAYKTOB PEAKIINHU

12 Bnanenuie (3HaHHE OCHOB):

121 OCHOBHBIMH METOIaMU HAay4YHOI'O MTO3HAHUS

(HabnroeHue, W3MEpEHHUE, JKCIIEPUMEHT,




MOJIEJIMPOBAHKE) MPU U3YYEHHH BEUIECTB U XUMHYECKUX
ABJICHUN; yMeHue Cc(GOpMYIUpOBaTh MpoOJIEMy H

NPEMIOKUTD ITYTH €€ PELICHUS

12.2

O0e3onmacHOM pabOThl C XWMHYECKHMH BEIIECTBAMHU,

XUMUYECKOU MOCY0M U J1abopaTOPHBIM 000pyA0BaHUEM

12.3

npaBuiaMu 0€30MacHOTO OOpallleHusi C BEIIECTBAMH,
UCIIOJIb3YeMBIMA B TTOBCEIHEBHON JKM3HU, NPaBUIAMH
MOBEJCHUS B  IEIAX  COSpeKCHHMsS]  3/I0POBbSI U
OKpYXXalolleld TMPUPOTHON Cpeapl; IMOHWMAaHHE Bpenaa
(omacHOCTH) BO3JCHCTBHUS HA JKUBBIC OpPTaHU3MBI
ONpEeNeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U

MpCaOTBpAICHUA UX BPCAHOT'O BOB)ICﬁCTBI/ISI

13

Hanuuue MPAKTUYCCKUX HABBIKOB IUUIAHUPOBAHUA U
OCYIICCTBICHUA CICAYOIIHNX XUMHUYCCKUX

OKCIICPUMCHTOB:

13.1

U3y4YeHHEe M ONUcaHue (PU3NUYECKUX CBONCTB BEIIECTB;
O3HAKOMJIEHHE €  (QPU3UYECKUMH UM  XUMHUYECKUMU
SABJICHUSMU;  ONBITHI, WUIIOCTPUPYIOIIUE  IPU3HAKU

IIPOTEKAHUS XUMUUYECKUX PEAKLIUN

13.2

U3y4YeHHE CIIOCOOOB pa3/ieNICHusl cMecen

13.3

IIOJIyYCHUE KHUCIOpPOJAa MW H3YYEHUE €r0 CBOMCTB;
IIOJIyYCHUE BOJAOPOJA M MU3YYEHHE €TI0  CBOMCTB;
IIOJIyYCHUE YIVIEKUCIIOTO ra3a M U3y4YEHUE €r0 CBOMCTB;

IMOJIYYCHHC aMMHaKa U U3Y4YCHUC CT'O CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEICIEHHONM MAaCCOBOM

JI0JIeH pacTBOPEHHOTO BEIIECTBA

13.5

NPUMEHEHNE WHIWKATOPOB (JIakKMyca, METWJIOpaHXka u
denondranenna) s ompeneNeHUsT XapakTtepa Cpeibl B

pacTBOpax KUCIOT U LIEIOYEH

13.6

HCCICIOBAHHUC M OIIMCAaHHC CBOICTB HCOPraHn4CCKuXx




BCHICCTB PA3JIMYHBIX KJIACCOB; M3Yy4YCHUC B3aHMO/ICHCTBUS
KHUCJIOT ¢ MCTaJlllaMH, OKCHUAaMHU MCTAJIJIOB, paCTBOPUMBIMHA
U HCPAaCTBOPUMBIMHU OCHOBAHUSMHU, COJIIMU; IIOJTYUYCHHC
HEPaCTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOI'0
MCTalllla ApyruM HM3 pacCTBOpa COJIHU; HCCIICIO0BAHUC

aM(l)OTepHBIX CBOMCTB TUAPOKCHUAOB AJIIOMUHHA N IMHKA

13.7

PCUICHUC OKCIICPUMCHTAJIBHBIX 3aJgad I10 TEMaM.
«OCHOBHBIE  KJIACCHI HCOPTAaHUYCCKUX COGI[I/IHeHl/If/'I»;
<<9J'I€KTpOJ'II/ITI/I‘I€CKaH AUCConaInusy, «Baxxneiiue
HEMCTAJJIBI 1 UX COCAUHCHUS, «Baxnenmue MeTauibl U

HnX COCIUHCHMUA»

13.8

XUMUYECKHE IKCIIEPUMEHTHI, WUTIOCTPUPYIOIIHE
NpU3HAKU TMPOTEKAHUS PpEeaKIMil HOHHOro OOMEHa;
KauyeCTBEHHbIEC PEAKIMU Ha MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax MOHBI: XJIIOPHUI-, OpOMUMI-, UOAUI-, CyIb(daT-,
docdart-, kapboHAT-, CUIMKAT-AHUOHBI, TUPOKCHUI-UOHBI,
KaTHOHBI aMMOHMUS, MarHusi, KaJIbLIMs, aJFOMUHUSA, JKelle3a

(2+) u xxene3a (3+), meau (2+), UHKA

14

YMmenue:

14.1

IPEJICTAaBIATh pe3yabTaThl dJKCICPHUMEHTa B  (opme
BBIBOJIOB, JIOKAa3aTeIbCTB, TpauKoB U TaOIUIl W

BBIABJIATH OMIITMPHYCCKHC 3AKOHOMCPHOCTHU

14.2

YCTaHABJIMBATh CBSI3U MEXKIYy peajbHO HaOII0AaeMBbIMH
XUMHUYECKUMU SIBJICHUSIMU u MIpOLECCaAMU,
MPOUCXOJAIIMMUA B MaKpO- U MHUKPOMHUPE, OOBACHSTH

PUYUHBI MHOTOOOPa3us BEIIECTB




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

Kon

IIpoBepsieMbI# 3JIEMEHT COAEPKAHUS

1

HepBOHa‘{aJIBHBIe XUMHYCCKUC ITOHATUA

1.1

Yuctele BeniecTBa U cmecu. CriocoObl pa3iesieHus cMeceit

1.2

ATOMBI 151 MOJICKYJIbI. XHUMUYECKUE QJICMCHTHEI. CuMBOJIBI

XUMHYCCKHX JJICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

XuMu4yeckas (I)opMyna. BanentHoCTh dTOMOB XUMHYCCKHNX

aJieMeHTOB. CTEIIEHb OKMCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTeNbHAs aTOMHas
Macca. OTHoOcHTENILHaAsS MOJICKYJIIPDHAd Macca. MaccoBas HOJIsA

XUMHYCCKOI'O 2JIEMCHTA B COCAMHCHHUU

1.5

KomnuectBo BemniectBa. Monb. MonspHas macca. MoJispHbIH 00BEM
razoB. B3anmmocCBs3bp KOJIMYECTBa, MAcChl M 4YHUCIA CTPYKTYpPHBIX

€IMHUI] BEIIECTBA

1.6

Ouznyeckue M XUMHUYECKUE SIBICHHS. XUMUYECKash peakuus u eé
NpU3HAKU. 3aKOH COXpPAaHEHHS MacChl BEMIeCTB. XHMHUYECKHE

YpaBHEHUSA

[lepuonuueckuit 3akoH W llepuommyeckass cucremMa XHUMHUYECKUX

anemenToB .. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuomnueckass cucremMa XUMHUYECKHUX
anemenToB .M. Menneneesa. llepuoast u rpynmbl. @usndyecKu
CMBICII TOPSAJKOBOIO HOMEpA, HOMEpPOB IMEpHOJA W TPYMIIbI

9JICMCHTA

2.2

Crpoenue aromoB. CocTaB aTOMHBIX sjep. M30Tomnbl. DIEKTPOHBI.
CrtpoeHue 3eKTpPOHHBIX 000JI04€K aTOMOB NMEPBBIX 20 XUMUUECKUX

sanemeHTOB Ileprnoanueckoi cucremsl [[.1. MeHneneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHCHUM CBOMCTB XMMHUYECKHX 3JIEMECHTOB




NepBbIX TpEX TNEPUOMOB, Kalus, Kalblusg (paguyca aToOMOB,
BJIEKTPOOTPULIATEIIBHOCTH, METAJUIMYECKUX U HEMETAJUIMYECKUX
CBOMCTB) M UX COCJAMHEHUUW B COOTBETCTBHHM C TMOJOXKEHUEM

3JICMCHTOB B HepnonnquKoﬁ CUCTEMC U CTPOCHUCM HUX AaTOMOB

Ctpoenue BemiecTa

3.1

Xumuueckas cBsi3b. KoBasieHTHast (ToJisipHasi U HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUUYECKUX AIEMEHTOB. MIOHHAs CBA3b.

Meramnueckas CBSI3b

3.2

Tunsl KPpUCTAJINIMYCCKUX peH_IéTOK (aTOMHaSI, HOHHAasl,
MeTaHJII/I‘IeCKaH), 3aBUCUMOCTh CBOMCTB BCIICCTBA OT THIIA

KpHCTaHHH‘IGCKOI;'I peIIIéTKI/I n BHUA XUMHYECKOM CBSI3U

Baxneimue MpCACTABUTCIIN HCOPTAaHNYICCKNX BCIICCTB. HemeTanmbl

N UX COCANHCHUA. MeTtanasl 1 UX COCOAMHCHUA

4.1

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX COEIMHEHMA:
OKCHJOB (cosieoOpa3yroline: OCHOBHBIEC, KUCIOTHBIE, aM(OTEpHbIE)
U HecoJieoOpasyrollue; OCHOBaHWHM (IIETOYM W HEPaCTBOPUMBIE
OCHOBaHHUS); KHCIOT (KHCIOPOJICOAEpKaIlie U OECKUCIOPOJIHEIE,

OJITHOOCHOBHBIE 1 MHOI'OOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX)

4.2

dU3NYeCKUe W XHMHUYECKHME CBOMCTBA IPOCTHIX  BEIIECTB-
HEMETAJIJIOB: BOJIOPOJIA, XJIOpa, KHCIOpoaa, cephl, a3oTa, Gocdopa,

yriaepozaa, KpeMHUs

4.3

DU3NYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB:
JUTHS, HATPUSA, Kallks, MarHus W KaJblUsd, AJTIOMUHMSA, KEJe3a.

DIEKTPOXUMUUYECKUH P HAMIPSYKEHU METAJIIOB

4.4

DU3NYECKUE W XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAUHECHUM

HCMCTAJJIOB: XJIOpOBOAOpOAA, CCPpOBOAOPOAA, aMMHUAKA

4.5

du3nyeckne U XUMHUYECKHUE CBOMCTBA OKCHIOB HEMETAJIJIOB: CEPHI
IV, VI, azora(Il, IV, V), docdopa(lll, V), yrmepoma(ll, 1V),

kpemuus(IV). ITonydyeHnne okcua0B HEMETAIIIIOB

4.6

XUMHUYECKUE CBOMCTBa OKCHUIOB: MeTaiuioB [A—IIIA rpymnmn, nuHka,




meau(Il) u sxeneza(Il, 1II). ITonyyenue okcua0B METAIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX TUAPOKCUIOB (Ha
npuMepe THUAPOKCUAOB aTIOMUHUS, XKejie3a, nuHka). [lomyduenue

OCHOBaHUI U aM(POTEPHBIX TUAPOKCUIOB

4.8

OO0mue XuUMUYECKHE CBOMCTBA  KHCIOT:  XJOPOBOAOPOJHOM,
CEpPOBOJIOPOJIHOM, CEPHUCTOM, CepHOM, a30THOU, dochopHOH,
KpEMHUEBOM,  yronbHOW. OcoOble  XUMUYECKHE  CBOWCTBA

KOHILICHTPUPOBAHHOM CEpHOU U a30THOU KUCIIOT. [lonyyeHne kucior

4.9

OO6mue xXuMuUYecKre CBOMCTBa cpeiHux coneit. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3HaBaHUC BOJOpOHA4, KHUCIIOPOJA,

dMMHaKa, yrjICKUCJIOro ra3a B Ha60paTOpI/II/I

4.11

[lomyyenne  amMmaka, CEpHOM W  Aa30THOM  KHUCJIOT B

IPOMBIIUIEHHOCTH. O0111Ke CIIOCOOBI MOTYyUEHUS] METAIIIIOB

4.12

I'eneTnueckas CBA3b MCIKOY Kj1aCCaMH HCOPTraHUYCCKUX

COeIMHEHUN

XHUMHUYECKHUE pPCaKnunu

5.1

Krnaccudukaiuss XMMHYECKAX PEAKIINA 10 Pa3IUYHbIM TpU3HAKAM:
10 YHUCIy M COCTaBy YYacTBYIOIIUX B PEAKIUH BEIIECTB, IIO
TermoBoMy 3 (dexTy, 1m0 HM3MEHEHUI0 CTeNeHeW OKHUCIICHUS

XUMHUYCCKHNX 3JICMCHTOB

5.2

TeroBoit  3ddekr XUMHUECKOW peakiud, TEPMOXUMHUYECKHE
ypaBHEHHUSI. JK30- u HIOTEPMUYECKHE pEaKIuu.

TepMOXUMHYECKUE YPAaBHEHUS

5.3

OKHCIIUTEIIFHOBOCCTAHOBHUTCIILHBIC PCaKIuu. Oxucaurenu u
BOCCTAaHOBHTCIIN. Hpoueccm OKHCICHHA MW  BOCCTAHOBJICHUA.

DIEeKTPOHHBIN 0ajaHC OKUCIUTEIFHOBOCCTAHOBUTEILHON PEAKIINU

54

Teopust BAEKTPOIUTUYECKOW aucconuanuui. KaTHOHBI, aHUOHBI.
DIEKTPOIUTHI U HEAIEKTPOJIUTH. CHIIbHBIC B CIa0bIe JICKTPOJIUTEHI.

CreneHp qUCCOAAINHT




5.5

Peakiuu noHHOro oomMeHa. Y ciaoBus NMPOTEKaHUsI peakUuid HOHHOTO

00OMEHa, MOJIHBIE U COKPAILEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIU

XUMUS U OKpYKarolas cpena

6.1

BemecTtsa u wMarepuansl B IOBCEIHEBHOM JKU3HU YEJIOBEKA.
be3onacHoe ucCHoNb30BaHME BEIIECTB U XUMHUYECKHMX DPEAKIUN B
naboparopuu u ObITy. [lepBas moMous MpyU XUMUYECKUX OXKOTaX U

OTPABJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH cpeibl (KUCIOTHBIE TOXK/IH,
3arps3HEHUE TOYBBI, BO3JlyXa U BOJOEMOB), CIOCOOBI €ro
npenotBpaiienus [IpenensHas qomycTuMasi KOHIEHTpAIMs BEIIECTB
(ITIK). Pombp xumMuM B PpEHICHUH DKOJOTUYECKUX MPOOIJIEM.

Ycunenue IMapHUKOBOI'O 3(1)(1)CKT3, pPaspymieHuc 030HOBOTI'O CJIOA

6.3

[Ipumenenue cepwl, azora, ¢ocdopa, yriaepona, KpeMHUS U HUX
COCIMHCHHUIA B OBITY, MCIMIIMHE, NMPOMBIIUICHHOCTH W CEJIbCKOM
xo3siicTBe. [IpuMeHeHWe MeTaluioB M CIUIaBOB (CTajb, 4YTYH,
TIOpATIOMUHUN, OpoH3a) B OBITYy H MPOMBIIIJIEHHOCTH HUX
coequHeHni. [IOHATHE O KOPPO3MH METANIJIOB, OCHOBHBIE CIIOCOOEI

3alIUThI UX OT KOPPO3UHU

6.4

[TpupoHbIE MCTOYHUKH YTIIEBOIOPOAOB (YyroJyib, MPHUPOIHBIA ras3,
He(Th), MPOAYKTHI UX TepepadoTku (OCH3WH), UX POJIb B OBITY M

IMPOMBIIIIJICHHOCTH

6.5

IlepBoHauanpHBIE TOHATHA OO0 OPraHWYECKHUX BEIIECTBaX KaK o
COCIMHEHMSX YyIyiepoaa (MeTaH, 3TaH, STWJICH, alleTHICH, 3TaHOJI,
JIMLIEPYH, YKCyCHas KucyioTa). [loHATHE O OMOJIOrMYEeCKH BaXKHBIX
BEIIECTBAX: JKHMpax, Oelkax, YIJIeBoJgaX — W HMX POIH B JKU3HU

YCI0BCKaA

PacuéTnr:

7.1

o popMyaM XUMHUCCKUX COCTUHCHUI

7.2

Macchbl (MaccoBOM) A0JIM PACTBOPEHHOIO BEIIECTBA B pacTBOpE

1.3

10 XUMHUYCCKUM YPAaBHCHHAM







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

* Xumusi: 8-t kiacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3aHue, nepepadoTaHHOe
IMa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO
«3narenscTBo «lIpocsemenue»

* Xumusi: 9-it knacc: 6a30BbIf YpOBEHb: YU€OHUK; S-€ u3ianue, nepepadoTaHHOe
INa6puensn O.C., Octpoymon W.I'., CnagkoB C.A. AKIIMOHEpHOE OOIIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJISA [loypounsie
paspaGotku o xumun k YMK Ta6puernsua. 8 ktacc HOBBI dI'OC |

SActpebdona O. H.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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