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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUs, MPEICTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xumuu Aa€T TPEACTaBICHHE O INENSIX, OOIIel cTpareruu
OoOy4eHMs, BOCHHUTAHHS M Pa3BUTHUA OOYYAIOIIMUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pa3ienaM M TeMaM NOporpaMMbl MO XUMHH, OMNPEAENSET KOJIMYECTBEHHBIE H
KAuECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XHMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4€OHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpPeAessieT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM 0Opa30BaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPEOOBaHHMM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3ydeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEJILHOW JEATEIBHOCTH OOYy4YaroIIerocsi Mo OCBOEHUIO
y4eOHOTO CO/ICpIKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 HSBOJIIOIMU BEILIESCTB B MPUPOJE, O MYTSIX PEHICHUS T00aTbHbBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaiM3aliiii  BO3MOXXHOCTEH  JyUIi  CaMOpa3BUTHS U
dbopMUpOBaHUsI KYJIBTYPhI IMYHOCTH, €€ 00111el U (QYHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIILJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
OOy4aromuxcsi, HABBIKOB HX CAMOCTOSTEIHHOW  Yy4eOHOW  JESITeIHLHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIENAOBATEIbCKUX YMEHUN, HEOOXOMUMBIX Kak B
MOBCEHEBHOM JKMU3HU, TaK U B IPO(HECCUOHATIBLHOM e TEIbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAy4YHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJTOCTHOTO B3MVIsiAa HA €AUHCTBO NPUPOIBI U YEIIOBEKA, ABISETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CrocoOCTBYeT (POPMHPOBAHHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHble HampaBlieHUS B OOYYEHHHM XUMHH OOECIEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SBJISIETCS  MEJaroruyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEICIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00I1IeT0 00Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNW XUMHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOPMHpOBaHA HA OCHOBE
CHUCTEMHOTr0 moaxoja k €€ uszydeHuto. CojepkaHue CKIAIbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUNA O XUMUYECKOM
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpraHM30BaHbl MO0 MPHUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona JI. 1. MeHnaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOW CBSI3U;

— TpelncTaBlieHUd 00 AIEKTPOJUTHYECKON JUCCOIMAIllMA BEUIECTB B
pacTBopax.

TeopeTndeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPyroMy, BBITIONHIS (GYHKIMA OOBICHEHHS U MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHHUSI U MOJy4YECHUS
M3y4aeMbIX BEIIIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJISIFOLIEN HAYyYHOW KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NpPUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeTOJaM TO3HaHMS B Hayke. M3yueHne XUMUM TPOUCXOIUT C TPHUBJICUYECHUEM
3HAHUW M3 paHee HU3YUYEHHBIX YYEOHBIX NpeaMeToB: «OKpYXKArOUUA MUDPH,
«buonorus. 57 xknacce» U «PuU3MKa. / KIACCH».

[Ipu w3ydyeHHMH XWUMHUH TNPOUCXOAUT (HOpMUPOBAHHE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JEATEIIbBHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOU KYJBTYDHI.
3amaya y4eOHOro mpenMeTra COCTOMT B (OPMHPOBAHMU CHCTEMbl XHMHUYECKHX
3HaHWU — BaxxHeHIInX (aKTOB, MOHITHIA, 3AKOHOB M TEOPETUUECKHUX MOJIOKECHHH,
JOCTYITHBIX O00O0OIIEHN MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHUH K HayYyHbIM METOJAaM TMO3HAHMS MpPU H3YYCHHHU BEIIECTB H
XUMHUYECKUX peaklui, B (OPMHUPOBAHUM U PA3BUTUU NO3HABATEJIbHBIX YMEHHUN U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABAaTEIbHOM U Y4EOHO-HCCIEAOBATEIbCKOM
JESATEIIbHOCTH, OCBOCHMM NpaBWJ O€30IacHOro OOpalleHHsl C BELIECTBAaMHU B
ITOBCETHEBHOM KU3HH.

[Ipu u3yueHun XMMHHU Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUsl Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHME HWHTEIJIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE€ MpUOOIIEHUE
OoOy4JarommMxcss K CamMOCTOSATEIbHOM IO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHbIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUHU;

— o0ecreueHne yCI0BUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHUIO 00YUYarOIITUMUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE MJIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeld QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSACHATP M OLIEHUBATH SIBJICHMS
OKpPYAIOLEro MHpa, UCIHOJIb3Ysl 3HAHWUS W OIBIT, MOJIYYEHHBbIE NPU HU3YyYEHUU
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y oOyyaromuxcs TIyMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHUYECKHX 3HAHMWA [UIsi BBIPAOOTKH SKOJIOTMUYECKU
1eJIecOo00pa3HOro MOBEACHHUS B OBITY M TPYIAOBOM JEATENbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOIHOUN CPEBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIHMTAaHUID Ha OCHOBE YCBOEHHUSI OOIIEUYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANPABIEHHOCTHU AAJIbHEHIIIETO
oOyueHusl.

OOmiee 4YUCIO 4YacoB, OTBEAEHHBIX Uil M3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 dacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKXAHUE OBYYEHMUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTogax mo3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi A0 XUMUYECKOTO AJIEMEHTA B
COCIMHEHUH.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
MacCchbl W 4YHUCJA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYECKUEe U XMMHUUYECKUE ABICHUSA. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHHS MacChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMHUYECKUX PEaAKIUil (COeTUHEHNs, Pa3I0KEHUs, 3aMeIIeHUs, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBUiiaMu paboThl B JabOpaToOpuu u
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MUecKkuXx CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOII0/ICHNE
¢u3nueckux (MJJaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCTIOTON) SIBJICHHM, HAOMIOACHUE U
ONMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pa3iioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE Kele3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTtorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
CONM, HaOIIOJCHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapOCTEPIKHEBBIX ).

Baxkueninue npeacTaBUTEJ 4 HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopon — 3jeMEeHT ¥ mpocToe
BemecTBo. Haxoknmenuwe kucimopoga B Tpupoae, (DU3MYECKHE W XUMHUYECKUC
cBoiictBa (peakiuu rtopenus). Oxcuapl. [lpumenenue kucmopoma. CrocoOb



MOJIYYCHHUST KUCIIOpoJa B JIA0OpaTOpud MW MPOMBINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MaPHUKOBOIO0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIi 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacepllieHHbIE ¥ HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpupoZie M B KU3HHU YelOBeKa. KpyroBopoT BOJbI B IIPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  cosieoOpa3yroniyue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHE
CBOICTBA OKCUJIOB. [lomyueHune okcuaos.

OcHnoBanus. Knaccudukamnuss ocHOoBaHWM: IIETOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usznyeckue u
XUMHUYECKHE CBoMcTBa KHCIOT. Psgn aktuBHOocTHm MetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. duznueckue U1 XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

I'eneTnyeckas CBs3b MEXKY KIACCAMU HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEAECICHUE COAEPKaHUS KUCIOPOJa B BO3yX€E, MOJIYUYEHHE,
coOupaHue, pacro3HaBaHWE UM W3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOIOJCHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMKMCAHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHWe, pACIO3HABAHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MO>KHO HCITIOJIb30BAaHUE BUJEOMATEPUATIOB), HAOII0IeHHE 00pa3lioB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB),



UCCJIeIOBaHNE OO0pa3lloB HEOPTaHMYECKUX BEIIECTB PA3JIHYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEIOYEH,
uzydyeHue B3zaumojerctBus okcuna meau (II) ¢ pactBopom cepHOIl KHUCIOTHI,
KHCJIOT C METaJUIaMH, PEaKUUil HEUTpalu3allH, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIAa APYTHM W3 PACTBOpPA COJIM, PEUICHHE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 Teme «BaxHeumme Kiacchl HEOPraHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKALMU XUMHUUYECKUX dJeMeHTOB. [lonsaTue o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJIOYHO3EMEIBHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM()OTEpHbIE OKCHIBI
Y TUJIPOKCUBI.

[lepnogmueckuit 3akoH. [lepuoauyeckas cucremMa XUMHYECKUX DJIEMEHTOB /.
HN.  MengeneeBa.  KopoTkomepuonHas u  JiuHHONepuoAHas  (HOpMbI
IIepronnueckoii cucrembl xumuueckux annemeHToB [[. M. Menneneesa. Ilepuonasr
u rpynnbl. OU3NYECKUN CMBICI IOPSIKOBOIO HOMEpA, HOMEpPOB IIEpUOAA H
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTA HW3MEHEHUS pPaguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoanueckoil cHCTEMbl XUMUYECKUX
DJIEMEHTOB Ui pa3BuThA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli U
IrpaXIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT Y HEMOJSIpHAs) CBSA3b.
DJEKTPOOTPULIATEILHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipouieccyl OKUCTEHUS M BOCCTAaHOBIICHUSI. OKMCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OMBITOB,
WUIKOCTPUPYIOLIIUX  NPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peakiu pa3noKeHus, COSAUHEHHUS ).

Mesxcnpeomemmnnie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€d NpPU HM3YYEHMHM XHMHHM B 8 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJIb30BAHME Kak OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTecCTBEHHO-HAyYHbIE NMOHATHA: HAayYHBIA (akT, TMUIOTE3a, TEOPHUS,
3aKOH, aHaJu3, CHUHTE3, KilacCU(UKaIMsa, NEePUOJUYHOCTb, HAONIO/IEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aTroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUNA 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (U3NYECKUE BETUUYMHBI, €IUHHIIBI
MU3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaibl, TOpPHBIE IOPOABI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XumMnuyeckas peakuus

[lepnonmueckuit 3akoH. [lepuoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWH CBOMCTB
XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaius, KalablUud M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOM CBS3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMAYeCKUX peaklii Mo pa3InyHbIM PU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKlUU BELIECTB, MO TeIIoBoMY 3¢ (deKTy, Mo
U3MEHEHUIO CTETEeHEN OKHCIIECHUS XMMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[TonsitTue 0 ckopocTu XuUMUuYecKoW peakiuu. [loHsiTue 00 00paTUMbBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TreTepOreHHBIX
peakuusax. llonsatue o karanuse. IlonsaTne 0 xumMudeckoM paBHOBeCuU. PaKTOPHI,
BIMSIOIIAE HAa CKOPOCTh XMMMYECKOW pEakIMM M IO0JOKEHHE XUMUYECKOIO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — pPEAKLMH,  JJCKTPOHHBIA  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ pEAaKIUMHd C  HUCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3M€KTPOIUTUYECKON TUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMKM BEIIECTB C PA3JMYHBIMU BHJIAMU
XUMHU4eckoil cBsizu. CteneHp auccounanuu. CUIIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBuUsl MPOTEKAHUS PeaKuii HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMW W COJIGM B CBETE MPEACTABICHUNA 00 BIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepuUMenm .

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEILIECTB — METAUIOB W HEMeTaIoB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(x70puaa HaTpusl), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakluu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOPOB BEIIECTB, MpOLECCa JUCCOLMAIMM KHUCIOT, IIEJIOoYed U Ccoyeu
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKAHWS  peakUuid  HOHHOro  oOMeHa
(oOpa3oBaHue oOcajka, BBIJEICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIMMA
(ropeHue, peakiuK pas3yioKeHUsl, COCIMHEHHUS), PACIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUHA HAa HOHBI, pEIICHHE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranbl U UX coeTUHEHUS

OO6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHMYECKME CBOWCTBA Ha NPUMEpPE  XJIopa
(B3aUMOJEHCTBUE C MeETaUlaMy, HEeMeTallaMH, WIeso4amu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YeHUE, NPUMEHEHHE. JlericTBue
XJIOpa M XJOpPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XuMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (QU3UYECKUE U
XUMUYeCKre cBoMcTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJOB.
Cepnass kucioTa, (QuU3MYECKHMe M XUMUYECKHE CBOHCTBa (00mIMe Kak
MpEeACTaBUTENS KJacca KHUCIOT U crneruduyeckue). XUMHUYECKUE pEeaKIUH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJy4YeHUSI CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoi KUCIOThL. CONM CEPHOM KUCIOThI, KAYECTBEHHAs pEAKLIUS Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHHUS.

OO6mias xapakTepucTtuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIECHHs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
¢duznyeckue u xumMuyeckue cBoiicrea. KpyroBopot azora B npupoze. AMMHUaK, €ro
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, MOJIydeHrue U npumMeHeHne. Colu aMMOHHS,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME Kak TpPEACTaBUTENs Kjacca KHUCIOT U CHeUUu(pUUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIBHBIX
yno0peHuil. XuMHUYecKoe 3arps3HEHUE OKPY KAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, HOYBBI U BOA0EMOB). Docdop,
aoTpornubele Moaupukamuu ¢ocdopa, puUMUEeCKMe U XUMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciota, GU3NISCKHE B XUMHUICSCKHE CBOHCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTJIEpoJ,  aJUIOTPOIHbBIC
Moau(puUKalMKU, PACIPOCTpAaHEHHE B NPUPOJE, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBHE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCUIOM
yriaepoaa (IV), rumoreza rinoOaibHOTrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
nojsyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUAX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIOTA).
[TpuponHble HMCTOUYHUKH YTIEBOAOPOAOB (yrojib, MNPUPOIHBIM ra3, HedTh),
IPOAYKThl WX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poJiM B JKM3HM YEJOBEKAa. MaTepuallbHOE €IMHCTBO OpPraHWYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero Qusmyeckue Hu XUMHUYECKHE CBOWCTBA, IIONYyYEHUE W
npumeHenue. CoenuHeHHS KpemHUs B mpupozae. OOmme mnpenacraBieHus o0
okcuzae kpemuus (IV) u kpemuHueBoil kuciote. CHIMKAThI, UX UCIIOJIb30BAHUE B
ObITY, B IIPOMBIIIEHHOCTH. BakHeillne cTpouTeabHble MaTepHalbl: KEpaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIB30BaAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3uYecKhe M XUMUYECKHE CBOWCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMu ceppl M €€ COCNMHEHHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCIIOTBI, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEICHUE KAUECTBEHHON pEeaKuu Ha CyIb(aT-
MOH U HaOIOJEHUE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3UUYECKUMHU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), 00pa3aMu a30THBIX U (HocOpHBIX yA0OpeHUid, MoaydeHue,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHHS U QocdaT-uoH U U3yYeHHE MPU3HAKOB
UX IPOTEKAHMS, B3aNMOJEHCTBUE KOHLIECHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJBIO
(BO3MOXHO UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozelen
KPUCTAUTMYECKUX pEIETOK anMasza, rpaduta, QyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHbl M M3yYEHHE TMPU3HAKOB UX TMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHbIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTasiibl 4 UX COeTMHEHUS

OO61ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux 3emeHtoB J[. .
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHE MeTayuloB. MeTaindyeckas CBsA3b U
METajuIMyecKasi  KpUCTaUIMYecKass  pemérka.  DJIEKTPOXMMUYECKHH  pall
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
criocoObl moydeHuss MeTaioB. [loHsATHE O KOpPpO3MM METauIOB, OCHOBHbBIE
crocoObl 3alUThl UX OT Koppo3uu. CrutaBwl (CTaslb, YYTYH, AIOPATIOMHUHUH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTaJIbL: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
sanemenToB JI. . MeHnpaeneeBa, CTpoeHHE UX aTOMOB, HaXOXJACHHE B MPUPOJIE.
du3nyeckre U XMMHYECKHE CBOMICTBA (Ha mpuMepe HaTpus U Kayius). OKCuabl 1



TUJAPOKCUIIBI HATpusa W Kanus. [IpuMeHeHWe IIeNOYHbIX METalIoB U UX
COEeIUHCHUM.

[[lenouyno3eMenbHbIE METalIbl MAarHuii M KalblMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMuudeckux dineMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaxX0XJIeHUE B npupoae. uznueckue 1 XuMUIECKUE CBOMCTBA MAarHUs
U Kanpuud. Baxseilmue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHUN: TIO10KeHUE B [leprnoandeckoi cucteMe XUMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHMe aToMa, HaxOXXIEHUE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanyueckon cUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroma, HaXOXKICHHE B npupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepuMenm

O3HAKOMJIEHHE C O0Opa3llaMud METaUIOB M CIUIABOB, HX (HU3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUS U HATpPUS C BOJOM (BO3MOXKHO WCIOJb30BaHUE BHUJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3BMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  IMPOTEKaHUS
KAUueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(I1) u »xeneza (I1I), menu (I1), HaOaIOIEHNE M ONIMCAHKE TTPOIIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kaiblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIIPOKCHUIA ATFOMUHUS
Y THJIPOKCHUIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakueiime
METaJUIbl U KX COCTMHEHUS.

XuMuA U OKpYysKamolas cpeaa

BemectBa m Marepuanbl B MOBCEIHECBHOW JKM3HW 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakuuii B ObITy. [lepBasi momols npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpY’KaroUehd cpenl (MpeaenbHasl JOMmyCcTUMast
KOHIIeHTpaius Bemects, nainee — [1/IK). Posb xuMun B pelieHrn 3K0JI0TUYECKUX
npooeMm.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzanusi MeXIpeAMETHBIX CBS3€M NpH M3yYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHblE NMOHSTHSA: Hay4YHbIA (akT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccuukanus, MepUOJUYHOCTh, HAOIIOJCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, TapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

@dusmka: marepus, aTtoMm, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOIbI, PAJUOAaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsl, HPOBOJHMKH,
HOJYIIPOBOJHUKHY, JUIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEILEeCTBa, ra3, paCTBOpP, pACTBOPUMOCTb, KPUCTAJUINYECKAS
pemérka, CruiaBbl, (PM3HUECKUE BEIMYWHBI, CAUHUIIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOWLIETO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHON JEATENBHOCTA B COOTBETCTBUM € TPAIAULHUOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMM, IPUHATBIMU B
o0miecTBe MpaBUIaMM M HOpPMamMHM IOBEIEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPa)KalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOW IO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M Hay4YHOMY HacJeIHI0, NMOHMMaHWS 3HAYECHHUS XHWMHUYECKOM HAayKH B >KU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJAETh JOCTOBEPHON HH(popManuen o
IIEPENOBBIX JTOCTHXKEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MHpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

OPEICTAaBICHU O COLMAJIBHBIX HOpPMax M IMpaBUjaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3sHOOOPAa3HON COBMECTHOM [EATENbHOCTH MpH
BBINIOJIHEHUHU YYE€OHBIX, TMO3HABATEIbHBIX 3a/a4, BBINOJHEHHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3/JAHUN YUE€OHBIX IMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpoLlecCE€ OTOM y4uyeOHOW MeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TIOBEJEHHWE M TMOCTYIKM CBOMX TOBAapHILIEN C TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABJIAIOLINE
OCHOBY Ul MMOHMMAaHMsS CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS NPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKA C
IIPUPOIJHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJyYCHHE HOBBIX 3HAHUU II0
XMUMHH, HEOOXOAuMbIE 1Ji1 OOBSCHEHUS HaOJII0JAaeMbIX MPOLIECCOB U SIBICHUM,
MO3HABATENIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pPabOThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypoO, JOCTYMHBIMU TEXHUYECKUMH CPEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHMI0O W MO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO0Opa3oOBaHUIO, TPOCKTHOM U  HCCIIEI0BATEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHSA OOYy4YEHHUS B
JaJbHEHIIEeM;

4) popMupoOBaHUs KYJILTYPbI 310POBBSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUN W
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroisi, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacCHOCTH TMpu  OOpallleHuu ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuil u TpyJa pa3IuyHOro poja,
YBaXEHUE K TPyAy U pe3ynbTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMsI MPEAMETHBIX 3HAHUI 10 XUMHUH, OCO3HAHHBIN BBIOOD
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccuoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) IKOJIOrM4eCKOr0 BOCIIUTAHHUSI:

HKOJIOTMYECKH 1€JIeCO00pa3HOEe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, NOHMMAaHUE LIEHHOCTH 3/I0POBOIO U
O0e3zomacHOoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bU3MYECKOMY M TICMXUYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
paBuJ 6€30MMACHOTO MOBEIEHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalLlUsX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU U3YYECHUU XUMHH, IS
pEIICHUs 33a/1a4, CBSA3aHHBIX C OKPYXKAIOIIEH IPUPOIHON CPENON, ISl TTOBBILLICHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTell MX pelIeHUs MOCPEICTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMHUpOBaHUS MHUPOBO33pPEHUS] OOIllEHAay4YHble TMOHATUS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHMH U3 3TUX MPEeIMETOB (HOPMHPOBATH MPENCTABICHHE O IEJIOCTHON



HAyYHOW KapTUHE MHPA, U YHUBEPCAIbHbIC yueOHbIe NeicTBUs (TT0O3HABATEIILHEIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOpbIE oOecneynBaloT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWH: PacKPBIBaTh CMBICT XMMHYECKUX TIOHSITHH (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHUSIMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIETbHBIX ()aKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B IIPOIlECCe IIO3HAHUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJICIH, UCIIOIh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJICTBHBIC TTPEACTABICHHS —
XUMHUYECKUW 3HAK (CUMBOJ »JJIEMEHTa), XuMUueckas QopMmysra U ypaBHEHHE
XUMHUYECKON PEaKIUu — MPU pelIeHUH yueOHO-TI03HABATEIbHBIX 33J/1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaKITHi,
BBISIBIIATH  OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eHCTBUSA:

YMEHHE HCIIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakKke B KadeCTBE OCHOBBI ISl (OPMHPOBAHHS THITOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYXKICHUI;

MpUOOpPETEHUE ONbITa MO TUIAHUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3YNbTaT, (OPMYITHUPOBATH O0OOIICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEACHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M HHTEPIPETHUPOBATH HWH(OpMAIUIO
pPa3IMYHBIX BUJOB U (HOPM MpPECTaBICHUS, MOJYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XHUMHUYECKOrO COJAEp)KaHWs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lInYHble METOJbI U 3apOChl MPHU MOUCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX MJiS BBIOJHEHUS
y4eOHBbIX W TIO3HABATEIbHBIX 3a/1a4 ONMpPEAeNEHHOTO TUMa, MTPUOOPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHMS PA3IMYHBIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
HCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOIHOM
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJe Juanora W (Wiu) AUCKYCCHH) IO
CyLIeCTBY  OOCyXKJaeMol  TeMbl, (OPMYyJIHUPOBATH CBOM  MPENJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

YMEHHS ~ TPEICTaBISITh  MOMYyYEHHBIE  pEe3yNbTaThl  IO3HABATEIIbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
pPE3YNIbTATOB BBHIMIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (JabopaTOpHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMeHHs Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTENILHOM M WCCIEIOBATENbCKOM  NIEATEIBHOCTH TPU  PEIICHUU
BO3ZHUKAIOIIKX TPOOJIeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB W COTJIACOBAHHMS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUN, OIpelnejeHHe KpPUTEpUEeB IO OIIEHKE KaudecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE AelicTBUS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENH eATEIHHOCTH, IUIAHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3PpheKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENIBHBIX 33]1a4, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  aIrOPUTM JEHWCTBUM IIPU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
HCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTENBHOIO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHONM paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NeNUCcTBUM, crnenupudecKkue s NpeaMeTHON oOmactu  «XuMHus», BHUIBI
JNEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO 3HAaHMS, €ro HHTEPIPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOydenus B 8 kiacce rnpeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHWA: aTOM, MOJEKYJIa,
XUMHAYECKUN JIIEMEHT, NMPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBas J0J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHHH, MOJIIPHBIM 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJIEHHS, XMUMHUYECKasl peakuus, Kiaccu(pukauus peaklHil: peaxkiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, pEaKUUd 3aMEIICHUS, pPEaKIHNH
oOMeHa, 3K30- ¥ SHIAOTEPMHUUECKHUE PEAKINH, TEIIOBOM 3((deKT peakiu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTallb, pPaaHyC
aToMa, XMMHUYECKasi CBSA3b, MOJSIPHASI U HENOJIApHAs KOBAJICHTHAs CBSA3b,
WOHHas CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi J0Jisl BEIECTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKMX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIU;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCY COEIMHEHMI I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasT W HMOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMmbica Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHE NEPHOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJoXKeHus B Ilepuonnueckoit cucreme,
3aKOHOB COXPAaHEHHMS MAacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
Oonblliie TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB Jl. W.
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKHUX [MPEBpAILLICHUI B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacCChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO 3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEIbHOCTA — aHAJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMAaTHU3allHI0, KJIacCU(UKAIHUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl U3Y4YEHUsI CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIUil, €CTeCTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN );

CIENOBAaTh  IMpaBUjaM  MOJIb30BaHUS ~ XMMHYECKOWM  TOCyAOM |
Ja00paTOpPHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWJaM OOpaIlICHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPENCIEHHOW MAaCCOBOW HOJIEM PACTBOPEHHOTO BEIIECTBA,
IJJAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHUE  OKCIIEPUMEHTBHI  TIO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIBI0 MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 Kkjacce rnpeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEILECTBO,
CJIO)KHO€ BENIECTBO, BAJIGHTHOCTb, 3JIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUs, XUMUYIECKasi CBS3b, TEIIOBOU A (DEeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] HUCCOLMALMSA, PEAKUIUH HOHHOIO
oOMEHa, KaTalim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HeoOpaTHMble PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKas), KpUCTaJIMYecKas pemeéTka, KOppo3usi METaJUIoB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHHUS (HOpPMYT
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

ONPEIENATh BaJIECHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX DIIEMEHTOB B
COCIMHEHUSX pa3JIMYHOrO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
ONpeNeNEHHOMY KJAacCy CO€IMHEHUWA 1o (opmyiaMm, BUI XUMUYECKON
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYEcKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (opMyIie, XapaKTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuonnueckoro 3akona JI. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKChIBATh W XapaKTepHU30BaTh
Tabnnunyo Gopmy Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «IJIlaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME TEPHOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sijApa, oOlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB U MX COCAMHEHUI B
npezenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUICCKUE XUMHUYCCKUE
CBOMCTBAa NPOCTBIX U CJIOXKHBIX BEIIECTB, IOATBEPKIAs ONUCAHUE
IpUMEpPaMHU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTABJISITH YPaBHEHUS 3JEKTPOJUTUYECKON JAHCCOLUMALUUU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHWS pEAKIUW, TOATBEPKIAIONMNX CYIIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALICHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJBSIPHYIO  MacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 1o (dopmysie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BaHUA  XUMHYECKOW  MOCYAOH M
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAYeCTBCHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonua-, KapOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MPUMEHSATHh OCHOBHBIC OTICPAIMHA MBICITUTEIHPHONW NEATSILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHNUE, SKCIIEPUMEHT (pEabHBIN WU
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
KosaunyecTBO 9acoB
Ne HaumeHoBaHme pa3iesioB u JeKkTpoHHbIE (IU(PPOBHIE)
KouTtpoJbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoThbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
Xumust — BakHas 001aCTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU JIEeATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bu6mmoteka [IOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pasnery 20
Pazgen 2. BaxHelimme npeacTaBuTe/ 1M HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoxa. ITonstue o kuciorax 8 1 bubnnorexa [HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChI bu6mmorexa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3j1eMeHToB J[. . MenaeseeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [JOK
' XHMHYECKUX 251eMeHTOB 1. U. https://m.eds00.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMmnyeckas CBS3b. BuG 1OK
noIMoTeEKa
3.2 OxmcnmTessHo- 8 https:/m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIHHBIC PEAKITHH
bubmuorexa [JOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837c
. bubmuorexa [JOK
O00011IeHIE U CUCTEMATU3alls 3HAHUI 3 httos://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB IIO 68

[TIPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Kosmn4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nunoreka [IOK
' XUMUYECKHE PEaKIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
OO1m1ast XapakTepUCTUKA XMMUYECKUX bubnnorexa [HOK
2.1 4 1
sneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 Bubmmorexa LIOK
' pyHHHL. L-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTUKa XUMUYECKIX
2.3 aseMeHTOB VA-rpynmsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapaKTepUCTUKA XUMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buomorexa LIOK
' Ny PYHIEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHUS
Hroro mo pazneny 25



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

Paszgea 3. Mera/Jibl H UX COeAUHEHUS

. bu6mmoreka [IOK
31 Obmpe cROHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTayuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHualbl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
. bubnuorexa [JOK
O6001IeHre U CUCTEMATU3aLKsl 3HAHUI 3 https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecrBo yacos DJIeKTPOHHBIE
Ne nudposbie
Tema ypoka Kontpoabubie | I[lpakTHueckue
n/n Bcero JlaTa uzyyenust o0pa3oBare/bHbIE
padoTbI padoThbI
pecypcbl
[Ipenmer xumun. Posib Xumuu B
1 JKU3HM YeioBeka. Temna u 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d210c
BEIIIECTBA
5 IlonsaTue 0 MeTo1ax MO3HAHUS B 1 bubnuoreka [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1
«IIpaBumna paboTsl B
3 71a00paTOPHUH U TTPUEMBI 1 1 bubmmorexa [IOK
patop P https://m.edsoo.ru/ff0d23dc
oOparteHus ¢ 1ab0paToOpHBIM
00opynoBaHuEM»
4 HucTteie BelecTBa U CMECH. 1 but6mmoreka [JOK

Crnioco0Obl pasneneHus cMeceit

https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[TpakTruueckas pabora Ne 2
«Paznenenue cmecei (Ha

bubnnorexa [JOK

5
MIpUMEPE OUYHUCTKU MOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI ¥ MOJIEKYJIBI bubnmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHE DIIEMEHTHL. 3HAKU
7 (CMMBOJIBI) XUMUYECKUX buomiorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThle U CII0XKHBIE BEIIECTBA bubnnorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOIEKYIIPHOE YUCHHUE bubnnorexa [JOK
yip i https://m.edsoo.ru/ff0d2d50
3aK0H MMOCTOSHCTBA COCTaBa
10 BEIIECTB. XHUMUYECKAS bu6nmmorexka [IOK
dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHX DJIEMEHTOB
OTHOCHUTENLHAS aTOMHAas Macca.
11 OTHOCHUTENLHASA MOJIEKYJISIPHAS bubmorexa HOK
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHUYECKOTO but6mmoreka [JOK
3JIEMEHTA B COEIUHEHNH https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Mouib. but6mmoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
1 dusnyeckne U XUMHYECKHE bubnunoreka [IOK
SBJIEHUS. XUMUYECKask peaKust https://m.edsoo.ru/ff0d37fa
15 [Tpusnaku u ycnoBus bubnuorexa [LIOK

MPOTCKAHUA XUMHUYCCKUX

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d3a16

peakimit

3aKoH COXpPaHCHUA MACChI

bu6mmoteka IIOK

16 X
BOLCCTE. AHMUIHCECKIC https://m.eds00.ru/ff0d3b88
ypaBHEHHUSI
Brraucnenns KoJIm4uecTna,

17 Macchl BEIIECTBA I10 bubnuoreka [JOK
YPaBHEHUSM XUMUYECKUX https://m.edso0.ru/ff0d5708
peakiui
Kiaccudukanust XaMU9IeCKIX

18 peakuuii (CoequHeHuUs, bubnuorexa [LIOK
Pa3JIOKEHHUS, 3aMEIECHNUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
19 SHUUKJIONEIUCT O606ylfleHI/Ie u bubmmorexa [IOK
] . https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIIHsI 3HAHHHA
Konrtponsnas padora Nel mo
20 TeMe «BerniecTBa u XuMHUYeCKue bubmmorexa [IOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3agyx — cmech razos. CocraB
21 303;[ yxa Kucnopoag — anemeHnt bubmmorexa LIOK
yxa. P https://m.edsoo.ru/ff0d448e
U ipoctoe BeuiecTBo. O30H
Ou3nYeCcKue 1 XUMUIECKHE

29 CBOMCTBA KHCJIOPO/ia (peaKIuu bubnuoteka [IOK
okucieHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuaax
CriocoOsI omyueHus

1 bu6mmoreka [IOK

23 KHCJIOPO/]1a B JTA0OPATOPUU U

IMPOMBIIIIICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

[TpumeneHue Kuciopoa

TennoBoit 2P PexT Xxumuueckon
pEaKIuy, OHATHE O

bu6mmoreka [IOK

24 TEPMOXHMHICCKOM YpaBHEHHH, https://m.edsoo.ru/ff0d4790
9K30- U HJOTEPMHUYECKHIX
peaKImsIX
Tomnuso (HedTh, yroyib u
25 METaH). 35(1rpj;He£e BO3/lyXa, bubmmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MPeI0TBPAIEHUS
[IpakTrueckast padora Ne 3 o
26 teme «[lomyuenue u cobupanue bubnnoreka [IOK
KHCIJIOPOJIa, U3YYEHHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
Bonopoag — sneMeHT u mpoctoe
27 Benliefnilo. Haxoxnenue I; bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
pUpoe
duznyecKkue u XUMHIECKHe
28 CBOICTBa BOJOPO/A. bubmmorexa [OK
https://m.edsoo.ru/ff0d4dd0
IIpumenenne Bogopoaa
29 [ToHsiTHE O KHCITOTAX U COJISAX brbmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI OTy4YeHHs BOJAOPOAA bubnuoteka [IOK
B TabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 mo
31 teMme «[lomyuenue u cobupanue bubmuorexa [LIOK
BOJIOPO/Ia, U3YYECHUE ETO https://m.edsoo.ru/ff0d4f42
CBOMCTBY
32 MoutsipHbIii 00BEM Ta30B. 3aKOH bubmuoteka [IOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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ABoraapo

https://m.edsoo.ru/ff0d542e

Brruncienus o0néma,
KOJIMYECTBA BEIIECTBA I'a3a 110

bubnnorexa [JOK

33 €ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
Boruncienuss 00bEMOB ra3oB 110

34 YPAaBHEHUIO PEAKLIMU HA OCHOBE bubnuorexa [LIOK
3aKOHA O0BEMHBIX OTHOIICHUH https://m.edso0.ru/ff0d5708
rasoB

35 DU3NYECKUE U XUMHUYECKHE bubmuoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocaoBanui. [Tonstue 06 bubmmoreka [IOK
WHJMKaTopax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpUTENS.

37 Hacrimennble 1 HEHACHIIIIEHHBIE bu6nmmoteka [IOK
pactBOpbl. MaccoBas 101 https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOpE
[Ipaktrueckas pabora Ne 5 o
teme «lIpurorosnenue

38 paCTBop(I))B C oTnpenenéHHOM bubmmorexa LIOK

. . . https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel paCTBOPEHHOTO
BEIIIECTBAY
Kontponbnas pabora Ne2 mo
39 teme «Kucmnoposa. Bomopos. bubmmorexa LIOK
https://m.edso0.ru/ff0d6342
Bona»

40 OKcubl: COCTaB, bubnuoteka [IOK
KJ1acCU(pUKals, HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TomydyeHue u XUMHUYECKUE but6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

CBOMCTBaA KHCJIOTHBIX,
OCHOBHBIX 1 aM(bOTepHLIX
OKCHAO0B

https://m.edsoo.ru/ff0d664e

42 OcCHOBaHUS: COCTaB, bubnnorexa [IOK
KJaccuukaius, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue u xumMu4ecKue bubnnorexa [IOK
CBOICTBAa OCHOBAHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, bubmuoreka [JOK
KJIaCCU(UKAIIMsI, HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
[TosryueHune nu xuMu4ecKue bubmuoreka [LIOK

45 .

CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIOCOOBI bu6nmnorexka [IOK
[IOIYy4YEHHS!, XUMUYECKUE https://m.edso00.ru/00ad9474
CBOMCTBA

47 [IpaxTuueckas padora Ne 6. bu6nuoreka [IOK

Pemrenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

3a1a4 o teme «OCHOBHBIE
KJIaCChI HEOPTaHUYECKUX
COEIMHEHUIN)

I'eHeTnueckas CBA3b MCXKIY

bu6mmoteka [IOK

48 fraceamu iIeOpraHquCKHX https://m.edsoo.ru/00ad9a50
COEIMHEHUN
49 O06o01IeHre U cHCTEMaTH3AIUS bubmmoreka [JOK
3HaHUMI https://m.edso0.ru/00ad9ch2
KontponbHas padora Ne3 o
50 TeMe I:OCHOBHEIG KJIACChI bubmorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTUHEHUN
[TepBble MONBITKA
51 KJIacCCU(PUKAIMHA XMUMHUYECKHX bubnnorexa [JOK
anemeHToB. [oHsATHE O rpynIIax https://m.edsoo.ru/00ad9ffa
CXOJHBIX 2JIEMEHTOB
Ileproanueckuii 3aK0H U
59 Ilepunonnueckas cucrema bubnnorexa [IOK
XUMHUYECKHX diemMeHToB /1. M. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonsl, rpynel, HOATPYIIIB] bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crtpoenne aromoB. CocTaB bubnmnoreka [IOK
aTOMHBIX siaep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX
55 000J109€K aTOMOB JIEMEHTOB bubnuoteka [IOK
Ilepnonnueckoii cucremsl /1. 1. https://m.edsoo.ru/00adaébc
MenneneeBa
56 XapaKkTepucTuKa XUMUYECKOTO bubnmoreka [IOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

3JIEMEHTA 110 €r0 MOJI0XKEHHUIO B
[Tepuoauueckoii cucreme /1. U.
Meunneneena

https://m.edsoo.ru/00ada824

3nauenue [leprnoandeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U

bubnnorexa [IOK

57
npaktuku. J[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, TIEAAroT U IpaXIaHUH
KonTtponsHas padora Ned 110
58 TEME «léT OeHI/IIZ aroma buGnnorexa [IOK
p ’ https://m.edsoo.ru/00adb33c
XUMHYECKas CBI3b»
59 DNEKTPOOTPULIATEIBHOCTh bubnnoreka [IOK
aTOMOB XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adb486
bubnuorexa [JOK
T
60 0710Basl KOHTPOIILHAs padoTa https://m.edsoo.ru/00adaab8
bu6mmoteka I1IOK
1 4!
6 OHHA XHMHIHECKasd CBA3E https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipaast bubmuoreka [LIOK
XHUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
63 KoBasneHnTHas HenonsipHas bubmuoreka [LIOK
XHUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
4
6 Crenens oKHCIeHMs https://m.edsoo.ru/00adae28
65 OKHUCIHTEITBHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIIN bubmmorexa [JOK
https://m.edsoo0.ru/00adb076
67 O06o00mIeHNEe B CHCTeMaTH3AITUS bubmuoreka [JOK

3HaHu# 1o teme «CtpoeHue

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

aToMa. XMMH4YeCcKasa CBI3b)

68 O06o001IeH e U cucTeMaTH3AIUS 1 bubnmoreka [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne

KoanuecTBo yacoB

JIeKTPOHHbIE
Jara usyyenust
uudposBbie
n | Tema ypoka Konrpoubueie | I[IpakTuuyeckue
Bcero oOpa3zoBarTe/ibHbIE
/ paGoThI paGoThI
pecypchbl
n
[leproauueckuii 3aKoH. bubnuorexa [IOK
1 Ileproanueckas cucTeMa XMUMUYECKUX 1 https://m.edsoo.ru/00a
snemenToB /1. 1. Menpaeneena db59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB bubnuorexa [IOK
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edso00.ru/00a
MIEPUOJIOB db6b6
Knaccugukaius 1 HoMeHKIaTypa bubamorexa [HOK
3 HCODTAHIICCKIX BOlICCTE 1 https://m.edsoo.ru/00a
P - db7e2
. bubmmoreka [IOK
Buibl XUMHUECKOH CBSI3U U THITBI
4 COMCTALIIECKIX DEMETOK 1 https://m.edsoo.ru/00a
p p dbac6
Konrtponbnas padora Nel no teme
5 «[ToBTOpEHUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3JIeNIoB Kypca 8 kiaccay
Knaccudukanus XauMU4ecKiX peakiui bubmmorexa [OK
6 10 DASTIHEM TOH3HAKAM 1 https://m.edsoo.ru/00a
P P dbch0
[TonsiTHe 0 CKOPOCTU XUMHUYECKOM bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOTEHHBIX U 1 https://m.edso0.ru/00a
FeTEPOTEHHBIX PEAKIIUSIX dbe9a
8 [ToHsiITHE O XUMHUYECKOM PAaBHOBECHH. 1 bubmuoteka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

(DaKTopBI, BJIMAIOIIHUE HA CKOPOCTHh
XUMHYSCKOM PE€aKIUN U IMOJIOKCHHUE
XUMHYCCKOI'0 paBHOBECHUS

https://m.edsoo.ru/00a
dc28c

OKHUCIIUTENIHFHO-BOCCTAHOBUTCILHEIC

but6mmoreka [JOK

9 U https://m.edsoo.ru/00a
peaxit dcade
Teopus 31eKTPOIUTHUECKOI bubmuoreka [IOK
10 nuccormanui. CUILHBIE U cl1a0bIe https://m.edsoo.ru/00a
AIEKTPOJIUTHI dcd68
bubmmoreka [IOK
11 | VouHHble ypaBHEHUs peakLuit https://m.edsoo.ru/00a
dd448
XuMHYECKUE CBOMCTBA KUCIIOT U bubnunorexa LIOK
12 OCHOBaHUU B CBETE MPeICTaBICHUI 00 https://m.edsoo.ru/00a

BHCKTpOHHTquCKOﬁ Jucconruanmn

dd5d8



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XHUMHYECKUE CBOMCTBA COJICH B CBETE bubmuorexa [IOK
13 MIPEACTABICHHUH 00 3JIEKTPOIMTHICCKOM https://m.edsoo.ru/00a
JIUCCOLIAIIUN dd8b2
bubnmorexa LIOK
14 | TlonsaTHE O TMIpPONIU3E CONel https://m.edsoo.ru/00a
dd9d4
but6mmoreka [JOK
15 O060011IeHNE U CHCTEMATU3alIUs 3HAHUN https://m.edso0.ru/00a
ddd12
but6mmoreka [JOK
II 6orta Ne 1. «Pemenue
16 PaFTiHeciat pa https://m.edsoo.ru/00a
DKCIIEPUMEHTATBHBIX 32124 ddbfa
KonTtponbHas padora Ne2 o teme bu6muoreka [IOK
17 «DNIEKTPOIUTHICCKAS JUCCOIHAITHS. https://m.edso0.ru/00a
XUMHUYECKUE PEaKIIUy B paCTBOPAX) ddecO
18 OO11ast XapaKTepUCTHKA raJIOreHOB. bu6mmoreka [IOK

XUMHUYECKUE CBOMCTBA HA PUMEPE

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

xJiopa

ddfe2

XnopoBogopoa. ComsiHasi KUCTIOTa,

but6mmoreka [IOK

19 XUMUYECKHUE CBOMCTBA, TTOJTyYCHHE, https://m.edso00.ru/00a
MIPUMEHEHHE del04
[IpakTuueckas padora Ne 2 o Teme bu6nuorexa LIOK

20 | «IlomyueHue CONSHOM KHCIOTHI, https://m.edsoo.ru/00a
M3y4EHHE €€ CBOUCTBY» de348
Boruncnenus no ypaBHeHUAM bubnuorexa [IOK

21 | XMMHYECKHX PEaKIHH, €CII OJIUH U3 https://m.edsoo.ru/00a
PEareHTOB JIaH B U30BITKE de488

bubmuoreka [JOK
OO0m1as xapakTEpPUCTHKA SJIEMEHTOB
22 VIA https://m.edsoo.ru/00a
TPy de64a
AnnoTponHbie MOIUGUKALIUN CEPBI. bubnuotexa [JOK

23 | Haxosxzaenue cepbl U €€ COSTMHEHUI B https://m.edsoo.ru/00a
npupojie. XMMHUUYECKHE CBOMCTBA CEPhI de64a
CepoBoaopo, cTpoeHue, (pu3nieckue u bubmorexa TIOK

24 p pOZL, P ’ https://m.edsoo.ru/00a
XUMHUYECKHE CBONCTBA

de802
Oxkcupl cepbl. CepHas KHCIIOTA, bubnmorexa LIOK

25 dbuznyecKre U XUMHUYECKHEe CBONCTBA, https://m.edso0.ru/00a
IIPUMEHEHHE dea28
XUMUYECKUE PEAKIUH, JIeKAITUE B
OCHOBE MPOMBIIIIEHHOTO crocoba
MOJTyYEHUS] CEPHOM KUCIOTHI bubmorexa HOK

26 i P ' https://m.eds00.ru/00a
XUMUYECKOe 3arpsi3HEHUE decsa
OKpY>Karolleu cpeibl COCTUHEHUSIMU
Cephl

27 Brruucierne MaccoBOM JIOJIH BRIXO/A bubmmoreka [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

MPOIYKTa peakuu

https://m.edsoo.ru/00a
dec8a

OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, paclipoCTpaHEHHE B

bubmunoreka LIOK

28 https://m.edsoo.ru/00a
npnvpoz[e, buznyecKkrue 1 XuMHUYECKHe deeat
CBOMCTBa
AMMHuax, ero pusnueckue u bubmmoreka [JOK
29 XUMUYECKHE CBOICTBA, ITOIYyYEHUE U https://m.edsoo.ru/00a
MIPUMEHEHHE dfoo4
[IpakTrueckast pabora Ne 3 o Teme bubnuorexa [IOK
30 | «IlomyueHne aMMHUaKa, H3y4eHHE Ero https://m.edso0.ru/00a
CBOMCTB)» df180
A3OTHas KHCIIOTa, €€ GU3NYECKUe U bubmmorexa [TOK
31 N https://m.edsoo.ru/00a
XUMHUYECKHE CBOHCTBA dF306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHMS B KAUYECTBE MUHEPAIbHBIX bubnuotexa [JOK
32 | ynoOpenwuii. XuMu4eckoe 3arpsisHeHHE https://m.edsoo.ru/00a
OKpYKaIoIleH cpeibl COETUHEHUSIMU df518
azora
®dochop. Okcun dhocdopa (V) u bubnmmoreka [JOK
33 | ¢ochopnas kuciora, puNIECKUE U https://m.edsoo.ru/00a
XUMHYECKHE CBOWCTBA, TIOITydeHHE df68a
34 | MHcnonp3oBanue hochaToB B Ka4eCcTBE bubmmoreka [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

MUHEPAIBHBIX y100peHUil. 3arpsa3HeHNe
MPUPOHON cpenbl pochaTamu

https://m.edsoo.ru/00a
dfc20

VYriepoa, pacnpocTpaHeHHE B IPUPOJIC,

but6mmoreka [JOK

35 . https://m.edsoo0.ru/00a
du3nUYECKre 1 XUMUIECKHIE CBOHCTBA
dfd9c
Oxcuanl yriepoja, ux GU3nIeCKue 1
yHIEp N ¢ but6mmoreka [JOK
XUMHUYECKHE CBOMCTBA. DKOJIOTHYCCKUE
36 https://m.edso0.ru/00a
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM dfebe
yriepoza (1V)
bubnuoreka [JOK
37 | YrompHas KUCIOTa B €€ COU https://m.edsoo.ru/00ae
006¢c
[Tpaktuyeckas pabota Ne 4 o Teme
"ITonyyenune yriaekucioro rasa bubmorera [TOK
38 ye T ] https://m.edsoo.ru/00ae
KauecTBenHas peakius Ha KapOOHAT- 0276
noH"
[TepBoHavanbHbIe TOHITHS 00 Bubmuorexa [JOK
39 | opraHMYECKHX BEIIECTBaX KaK O https://m.edsoo.ru/00ae

COCAUHCHUAX YTJICpOda

054e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

but6mmoreka [JOK

40 KpemHuwii u ero coeiMHEHUS https://m.edsoo.ru/00ae
080a
[Ipaktuyeckas padora Ne 5. Perenue
but6mmoreka [JOK
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
41 . https://m.edsoo.ru/00ae
«Baxuelmme HeMeTauIbl U UX 0bf2
COCIMHEHUS =
KonTpoabnas padora Ne3 o teme bubnuorexa [IOK
42 «Baxxnenmme HeMeTalIbl ¥ UX https://m.edsoo.ru/00ae
COEIMHECHU S 0el8
OO0m1as XxapaKTEPUCTHKA XUMUYECKHIX
DJIEMEHTOB — METaJIJIOB.
bubnuoreka [{OK
Mertannuueckas CBsI3b U
43 https://m.edsoo.ru/00ae
MeTAITNYeCKast KPUCTAJUTHYECKAs 1036
pemérka. Pu3nyeckre CBOMCTBa
METaJUIOB
XuMHudeckue CBOHMCTBA METAJIIOB. bubnmorexa LIOK
44 DNEKTPOXUMUYECKUI PSAJT HANIPSKEHUN https://m.edsoo.ru/00ae
METAJIJIOB 1156
O6111e criocoOb! MOTYYEHHS METAIIIOB.
but6mmoreka [IOK
CmnaBel. Berancnenus mo ypaBHEHUSIM
45 N https://m.edsoo.ru/00ae
XUMHUYECKHUX PEAKIIHiA, €CIU OJIUH U3 1156
PEareHTOB COACPKHUT MTPHUMECH
bu6mmoreka [IOK
46 | TlonaTue o0 KOPPO3UN METAIIIOB https://m.edsoo.ru/00ae
1278
bubmuoreka [JOK
47 [[lenoyHbIe METAILITBI 1

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



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

14b2

bubnuorexa [JOK

48 Oxcupl ¥ TUAPOKCUIBI HATPUS U KaJTUst https://m.edsoo.ru/00ae
14b2
IIenouno3eMeIbHBIC METAJIIBI — bubmorexa [JOK
49 N N https://m.edsoo.ru/00ae
KaJIbLUH 1 MarHUH 1508
bubmuoreka [JOK
50 Baxueiimme coeTMHEHNS KaIbIUs https://m.edsoo.ru/00ae
15e8
51 O0001IeHNEe U CHCTEMATH3aIUs 3HAHNI
JKécTkocTh BOJIBI M CIIOCOOBI €€ bubnnorexa [JOK
52 https://m.edsoo.ru/00ae
YCTpaHCHUS 1886
[TpakTuyeckas padota Ne 6 o reme bubnuorexa [JOK
53 "YKECTKOCTH BOIBI 1 METOIEI €8 https://m.edsoo.ru/00ae
ycTpaneHus" 1ae8
but6mmoreka [JOK
54 AnroMAHNHA https://m.edsoo.ru/00ae
1c64
AmMoTepHbIe CBOMCTBA OKCHIA U bubnmorexa LHOK
55 P https://m.edsoo.ru/00ae
THJIPOKCHIA 1064
bubmmoreka [IOK
56 Keneso https://m.edso0.ru/00ae
1d86
OKcHuabl, THAPOKCHUALI M COJIH JKeIe3a bubnmorexa LIOK
57 » THAD https://m.edsoo.ru/00ae

(1) u xenesa (I11)

35e6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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O0001eHne 1 cucTeMaTh3alus 3HaHUu|

[IpakTuyeckas padora Ne 7. Perenue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeEME

bubnunoreka LIOK

59 . https://m.edsoo.ru/00ae
«Baxkneinne Meraaibl 1 UX 308
COEIMHEHUA
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIUid, €CITH OJIUH U3
bubnuoreka [JOK
pEareHToB JIaH B U30BITKE UITN
60 https://m.edso0.ru/00ae
COJICPXKUT IpuMecH. BeraucineHus 1750
MacCCOBOH JIOJIH BBIXOJ[a MPOAYKTa
peaxyu
61 O00011IeHNE U CHCTEMATU3alU 3HAHUN
KonTpoabnas padora Ne4 o reme
62 «Baxknennre MeTaJuIBI U X
COEIMHEHUS
BemecrBa u Marepuaisl B bubmmorexa [IOK
63 . https://m.edso0.ru/00ae
[IOBCEAHEBHOM XU3HU YeJIOBEKA 350
bu6mmoreka [IOK
XUMHUYECKOE 3arpsA3HEHUE
64 . https://m.edso0.ru/00ae
OKPYXKArOIIeH CpeIbl 4970
Ponb xuMuu B pelieHny SKOI0THIeCKIX bubmmorexa IJOK
65 5 https://m.edsoo.ru/00ae
npobiemM 4270
bubmmoreka [IOK
66 | T['omoBas koHTposbHas paboTa https://m.edsoo.ru/00ae
0dOa
. bubmunoreka LIOK
67 O0001eHne 1 cucTeMaTh3alis 3HaHUu | 1

https://m.edsoo.ru/00a
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but6mmoreka [JOK
68 | O0o0O1IEHE U cUCTEMATH3AMS 3HAHUI 1 https://m.edsoo.ru/00a
d9ch2
OBHIEE KOJIMYECTBO HACOB I1O 68 5 7 8

[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TPOI'PAMMOBI

8 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMUYECKHUE ITOHATHS
PacKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKHMX MOHSATHH: aTOM, MOJIEKYIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIECTBO, CIOXHOE BEIIECTBO, CMECH
(ogHOpOAHAs M HEOAHOPO/HAs ), BAJICHTHOCTh, OTHOCUTEINIbHAS aTOMHAsl U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJb, MOJSpHas Macca,
11 MaccoBasi J0Jsl XHMHYECKOTO 3JIEMEHTAa B COCAMHEHUM, MOJIIPHBIN
' 00BbEM, XHMMHYECKas peakius, KilacCU(PUKALMs peakuHid: peakuun
COCJMHEHUS, PEAKIMU PpaA3JI0KEHUs, PpEeaKUUH 3aMEIICHUs, pPeaKkIuu
00MeHa, IK30- U YHJAOTCPMHUECKUE PEAKINH, TEIUIOBON dPPEKT peaKiu,
pacTBOp, MaccoBas JI0Jii BellecTBa (IIPOLEHTHAs KOHIIEHTpaLus) B
pacTBope
12 WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX IOHSITHH U
' MIPUMEHSTH 9TH ITOHATHS IIPU ONMCAaHUM BELLIECTB U UX NPEBPALLICHUN
13 UCIOJb30BATh XUMHUYECKYI0 CHUMBOJHMKY JJIsI COCTaBJIeHHS (HopMyI
' BEILIECTB U YPABHEHUN XUMHYECKUX pEaKnn
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MacChl BELIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo
15 OTpeEATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX
16 KiaccuuuupoBaTh XUMHYECKHME peakuuu (M0 YHCIy U COCTaBy
' Y4acCTBYIOLINX B PEAKIMH BEILLECTB, 110 TETJIOBOMY 3 (DeKTy)
17 BBIUMCIIATE OTHOCUTEIBHYIO MOJIEKYJSIDHYO U MOJSPHYIO MAacchl
' BEIIIECTB
18 BBIUHCIISATH MAacCOBYIO JIOJIF0 XHMHUYECKOrO »3JeMeHTa 1o ¢opmyre
' COEe/IMHEHNH,
19 BBIYUCIISITH MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 NPUMEHSATh €CTECTBEHHOHAyYHBIE METOJbl IMO3HAHWS — HaOJIIO/EHHE,

HU3MEPEHHE, MOACIIUPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH )




[To Teme: «Baxueline npeacTaBUTEIN HEOPTAaHUYECKUX BEIIECTBY

2.1

PaCKpbIBATH CMBICII OCHOBHBIX XHUMHWYCCKHUX TTOHATHH: OKCHJ, KHCJIOTA,

OCHOBAHUCEC, COJIb

2.2

OIIpEACIIATh MPUHAMIC)KHOCTh BCHIECCTB K OHpeI[CJ'IéHHOMy KJIaCcCy

coeuHEeHui 1o popmynam

2.3

KJIaCCI/I(bI/IL[I/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA

24

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA BEIICCTB
Ppa3IMYHBIX KJIaCCOB, IIOATBEPKIAs ornucaHue [puMepamMu

MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI

25

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT UX KAQUCCTBCHHOI'O
COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XHUMHYCCKUX HpeBpaH_ICHI/Iﬁ B

PAa3JIMIHBIX YCIIOBUAX

2.6

CleloBaTh  IpaBUJiaM  IOJIb30BAaHUA  XUMHUYECKOHM  TOCYAOW U
nabopaTopHbBIM 00OpYJOBaHHEM, a TakKe MpaBuiaM oOpalleHus C
BCIICCTBAMHU B COOTBECTCTBMU C HHCTPYKIOHUAMHU 110 BBIIIOJIHCHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB MO MOJIYYEHUI0 U COOMpaHMIO
ra3oo0pa3HbIX BeEIIECTB (BOJOPOAA U KHCIOpPOJAa), NPUTOTOBIECHUIO
pacTBOpPOB C ONpPEAEIEHHON MAacCOBOM JI0JIEH PaCTBOPEHHOIO BEILIECTBA,
IJIaHUPOBATH n IIpOBOAUTH XUMHWYCCKHUC OKCIICPUMCHTBI 10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT ¢ IMOMOLIBIO HHIUKATOPOB

(;makmyc, GpeHondranenH, METHIIOPAHX U IPyTHE)

2.7

IIpOBOAUTD paC‘léTBI M0 YPaBHCHHUIO XUMHYECKOMN pCakunu

I[Io Teme: «llepnomnuecknii 3akoH u llepuommnueckas cucrema
xumuueckux osnemeHtoB JI. WM. MenneneeBa. (CTpoeHue aromoB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIAN)

3.1

PaCKphBIBATG CMBICII OCHOBHBIX XWMHYCCKHUX TTOHSTHH: AApO aroma,
BHCKTpOHHLIﬁ clion aTomMa, aToMHasd Op6I/ITaJ'IB, paauyc aroma,
XUMHYECKasd CBA3b, MOJIsIpHAsd W HCIOJAPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, NOHHAS CBA3b, HOH, KATUOH, aHUOH, CTCIICHb

OKHUCJICHHUA

3.2

KJIaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKUC JJICMCHTBI

3.3

ONKCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogmueckoii
CUCTEMBl XMMHYECKHMX OJJIEMEHTOB: pasjMyaTb IIOHATHA «IJIaBHas

noxrpymnmna (Arpynna)» u «odounas noarpymnmna (brpynmna)y», «mansie» u




«OOJIBIIIHEY IIEpHUOabL

3.4

packpbiBath cMmbichn  [lepuogmueckoro 3akona J[.M. MenneneeBa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB

XHUMHUYCCKUX JJIEMECHTOB OT HUX ITOJIOKCHUSA B Hepnonnqecmﬁ CUCTEMC

35

COOTHOCUTb  OOO3HAYeHMs,  KOTOpble  HMEKTCS B TabiMue
«IIepnoguyeckas cucreMa xumMudeckux iemeHTos [[.1. Menneneesa» ¢
YUCIOBBIMM  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHUMHUYECKUX
JIEMEHTOB (COCTaB M 3apsii sjpa, oOLIee YHUCIO 3JIEKTPOHOB U

PacipeaciICHUC UX I10 3JICKTPOHHBIM CJ'IO?IM)

3.6

OIpPCACIIATh CTCIICHb OKHUCJICHHA 3JICMCHTOB B 61/IHapHI>IX COCAUHCHUAX

3.7

OmpeCACIATL BHUIA XHMHAYECKOH CBA3U (KOBaJ'IeHTHaH u I/IOHHaH) B

HCOPraHUYCCKUX COCAUMHCHUAX

9 KJIACC

Kon
MPOBEPSIEMOro
pe3yjabrara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo U XUMHUYECKast peakuusg»

11

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHMX IIOHATUH: pacTBOp,
ANEKTPOJIUTBI, HEDJEKTPOJIUTHI, AJIEKTPOJIUTUYECKass AUCCOLUAIuS,
peakiMu HOHHOro OOMEHa, KaTalu3aTop, XHMHYECKOe paBHOBECHE,
oOparumblie u HeoOpaTHUMBble peaxuuuy,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE pEaKIMH, OKHCIIUTEID,
BOCCTAaHOBUTENb, OKHMCIEHHE U  BOCCTAHOBJIEHHE,  aJUIOTPOIUS,
aM(}OTEepHOCTb, XUMHUYECKast CBSI3b (xoBayIeHTHAS, HMOHHa,
MeTaJuIn4yecKas), KpHCTAJIMUecKass pemérka, CIUIaBbl, CKOpPOCTb

XUMHYSCKOMN pcaKkunn

1.2

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHYCCKHUX IIOHATUU U

MNPUMCHATH OTU MOHATHUA IPHU ONNMCAaHHUU BCIICCTB U UX HpeBpaH.[eHPII:I

13

COCTAaBJIATh YPAaBHEHUS IEKTPOIUTUYECKOM JUCCOLMAIMM  KHCIOT,
LIEJIOYEH M COJIEM, IIOJIHBIE M COKpAlIEHHBIE YPaBHEHHUs peakuui

HOHHOr0 0OMeHa

14

PaCKpbIBaATh CYIIHOCTH OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_II/II\/'I

MOCPENICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajaHca 3TUX PEeaKIUi

15

IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKON pPEaKLIUU




Ilo Temam: «Hemetayuibl M UX coequHeHHs» U «MeTaiel U UX

COCIAUHCHUA»

2.1

XapakTepu3oBaTh (ONMUCHIBATh) 00OIIMEe U cHenu(UYECKHe XHUMUYECKHE
CBOMCTBA IPOCTBIX WU CIOXHBIX BEIIECTB, IOJATBEP)KIasi OINHUCAaHUE
MIpUMEpaMu MOJIEKYJIIPHBIX M HOHHBIX YPABHEHUW COOTBETCTBYIOLIMX

XMMHYECKHUX PEAKLIUM

2.2

COCTaBJIAAITb YPaBHCHUSA peaKqu/i, MOATBCPKAAIOIMUX CYHICCTBOBAHUC

TCHETHYECKOM CBA3U MCXKAY BCIICCTBAMHU PA3JINYHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIICCTB B 3aBHUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKHUX HpeBpaHIeHI/Iﬁ B PpasjIMYHbIX

YCIIOBUSX

2.4

ClIeZIOBaTh ~ NpaBWJIaM  [IOJIb30BAaHHMSI ~ XUMHYECKOW  TOCYyIOoW W
nabopaTopHBIM O00OPYJOBAaHWEM, a TaKXKe IMpaBWIaM OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIUSMH 110 BBIIIOJHCHUIO
na60paT0prlx XUMHUYCCKUX OIIBITOB II0 IOJYUYCHUIO H C06I/IpaHI/IIO

l"a3006p213HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

25

MPOBOJANTh  PEaKIWH, TOJATBEPKIAIONINEC  KAYeCTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PACIMO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMU,
noaua, kapoounar, docdar, cunukar, cynbdaT, THAPOKCUTUOHBI, KATHOHBI
aMMOHHS, MOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

ITo Teme: «XuMHUS 1 OKpyXk)aromiasi Cpeaar

3.1

pacKpbIBaTh CMBICH OCHOBHBIX xumudeckux noHsatui: IIJIK BemecTsa;

KOPpO3HsI METAJJIOB

3.2

MPUMEHSITh OCHOBHBIE OIMEPAIH MBICTUTEILHON ASSITENFHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3allhi0, BBISBICHUE
MPUYMHHO-CIIEICTBEHHBIX CBSI3ed — ISl M3YYEHHUS CBOWCTB BEIIECTB H
XUMHUYECCKUX peaKHHfI; CCTCCTBCHHOHAYYHBIC METOJAbI ITIO3HAHUA —
HaOIt0/IeHre, U3MEPEeHHe, MOJICINPOBAHUE, IKCIEPUMEHT (pealdbHBId U

MBICJICHHBIH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘laJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipeamer xumun. Poiab XMMHHM B JKM3HU 4YelIOBEKa. XHMHS B CUCTEME HayK.
Tena u BemectBa. PU3NUYECKUE CBOMCTBA BEIHIECTB. ATpPEraTHOE COCTOSHUE

BCIICCTB

1.2

IlousTue o METOJaxX IIO3HAaHHUA B XMUMMUH. Ywucteie BCIICCTBA U CMECCH. Croco0sI

paszaeneHust cMecen

13

ATOMBI W MOJICKYIJIBI. Xumuyeckne 3yeMeHThl. CHMBOIBI  XMMHYECKHX

251eMeHTOB. [IpocThle U Cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yYEHUE

14

XumMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€HIICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAs Macca. MaccoBas 107151 XMMHUYECKOTro dJIeMEHTa

B COSIMHECHUH

15

KomnuectBo BemectBa. Monb. MossipHas macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M YHCNIA CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacuétel mo dopmynam

XUMHNYECKUX COC}II/IHGHI/Iﬁ

1.6

dusznueckne M XMMUYECKUE SBICHUA. XHUMHUYECKas peaKknuusa nu eé IMPpU3HAKH.
3aKkoH COXPAHCHUS MAaCChl BCHICCTB. XHUMHYECKHUE YpaBHCHHA. KJ'IaCCI/I(l)I/IKaI_[I/IH

XUMUYECKUX PEAKIUH (COeTMHEHNUS, Pa3I0KEHUsI, 3aMEeIlIeHUsI, 0OMEHa)

1.7

XUMUYECKUHN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MTOCYIOM, C IpaBUJIaMHU
paGotrel B saboparopud © mOpuéMamMu oOparieHuss ¢ J1abopaTOpHBIM
o0opynoBaHWEM, HW3yYE€HHE M OINMCaHWE (PU3NYECKHX CBOWCTB 0O0Opa3IioB
HEOpPraHWYECKUX BEIIeCTB, HaOmoAeHHe (Qu3udeckux (TUIaBIEHHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE, KUIEHHEe U KOHJEHCAlUs BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAIMBAHME MEIHOM  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHUCJIOTOH) SIBJICHWM, HAOJIOJCHHE W OIHUCAHHE
MPU3HAKOB TMPOTEKAaHMS XUMHUYECKHUX peaKknuid (pas3moKeHue caxapa,
B3aUMOJICHICTBME CEPHOM KHUCJIOTBI C XJOPUIOM Oapwsi, pas3joKCHHE
ruapokcuna meau(Il) npu HarpeBanuu, B3aMMOJIEHCTBHE Kelie3a ¢ PaCTBOPOM
comu meau(Il), uzydenue cnocoboB pa3aeeHus: cMece (C MOMOIIBbI0 MarHNUTA,
¢buIbTpOBaHMUE, BBIAPUBAHUE, AUCTUJUIALNSA, XpomaTorpadus), MpoBelcHUE

OYHCTKHU MOBAPEHHOW COJIU, HAOIIOIEHNE U ONIMCAHKUE PE3YIbTAaTOB MIPOBEACHUS




OTBITA, WJUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHHE MOJeIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnerinme rnpeacTaBuTeNM HEOPraHMUECKUX BEILIECTB

2.1

Bosnyx — cmech razos. CocraB Bozayxa. Kucmopog — asneMeHT M mpoctoe
BemecTBo. HaxokneHue kuciopoaa B mpupope, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakumuu ropenus). Oxcunpl. Ilpumenenue kucimopoga. CrocoObl
MONyYeHUs KHCIopoga B JabopaTopuM M MPOMBINUIEHHOCTH. Kpyrosopot

Kucnopoa B npupoje. O30H — ajuIoTponHasi MOAU(PHUKAIUS KUCIOpOia

2.2

TemnnoBoii 3¢ (HheKT XUMUUECKON peakinu, TEPMOXUMHUYECKHE YpaBHEHUS, IK30-
Y SHAOTEPMUYECKHE peakiuu. TOIINBO: yroib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCHIICHHE TApHUKOBOTO 3 PeKTa, pa3pylnieHue 030HOBOTO CIIOS

2.3

Bomopon — anemeHT 1 mpocToe BemiecTBo. HaxoxaeHue Bogopoia B IPUPO/IL,
¢dbusznueckue M XMMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI MOIYYECHHUS.

Kucnots! u conn

2.4

Mousipabiii 00BEM ra3zoB. Pacuérsl 1o XMMUUECKUM ypaBHEHUSAM

2.5

®usnyeckue CcBoMcTBa BOAbl. Boma kak  pactBopuTenb.  PacTBOpBI.
HaceplienHble ¥ HEHACBILEHHBIE PACTBOPLI. PacTBOPUMOCTE BEILECTB B BOJE.
MaccoBasg nons Bemectsa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B Npupoie U B KU3HM 4denoBeka. Kpyrosopor
BOABl B TMpuUpoAe. 3arps3HEeHuEe MNpUPOAHBIX BOJ. OXpaHa U OYMCTKa

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuid. Okcuabl. Knaccuduxanums
OKCHJIOB: cojeoOpasyromue (OCHOBHbBIE, KHUCIOTHbIE, amMQOTepHble) U
HecoseoOpasyrone. Homenknarypa okcuioB. Du3HUECKHE U XHUMHUYECKHE

cBOMCTBa OKCUJIOB. [TomyueHue okcuioB

2.7

OcnoBanms. Knaccudukanust ocHoBaHMHA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHUl. DU3nUecKrue U XUMHYECKHUE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnotsl. Knaccuduxanus xuciaor. Homenknarypa kucinor. dusmnueckue u
XUMHUecKHne cBoiicTBa KHcIIOT. Pan aktuBHOcTH MetamaoB H.H. bekerosa.

[Tony4yenue kucior

2.9

Comu. Homenxiarypa coneil. du3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.

[Tonyuenue coneit

2.10

I'enetnueckas cBA3b MECXKAY Kl1aCCaMH HECOPTraHUYCCKUX Coe,HI/IHeHI/Iﬁ




2.11

XHWMHMYECKUN  JKCIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COACpKAHUA
KHCJIOpOAa B BO3JyXe, IMOJydyeHHE, cOOMpaHHe, paclo3HAaBAaHHE U HM3y4YCHUE
CBOMCTB KHCIOpOJa, HAOIIOEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BO3HUKHOBEHUS M MPEKPAIIEHUs ropeHus (110kapa), 03HaKOMIIEHHE C
oOpa3naMi OKCHJOB U ONHMCAaHME WX CBOICTB, MOJy4YeHHE, coOupaHue,
pacro3HaBaHUE W HW3Y4YEHUE CBOWCTB BOJAOpOJa (FOpeHHE), B3aUMOJICUCTBUE
Bogopoaa ¢ okcuaoM menu(ll) (Bo3aMOKHO MCIOIB30BaHUE BUIEOMATEPUATIOB),
HaOmo/leHne 00paslloB  BEIIECTB KOJMYECTBOM | MoOJb, HCCIEIOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHOH PaCTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM JIOJIEN pacTBOPEHHOIO
BELIECTBA, B3aUMOJEHCTBHE BOJABI C METAUIaMU (HATPUEM U KaJbLIUEM)
(BOBMOXKHO HCHOJB30BAaHUE BHJIEOMATEPHAIIOB), OIpPEACICHUE PacTBOPOB
KHCIIOT M ILIEJIOYEeH C TOMOIIbI0 HHAMKATOPOB, HCCiIENOBaHUE 00pa3LoB
HEOPraHMYECKUX BEIIECTB PpA3UYHBIX KJIACCOB, HAOMIOJEHUE H3MEHEHUS
OKpaCKM HHJIMKATOPOB B pPACTBOPAaX KHCIOT M IIEJIOYEH, H3ydeHUe
B3aumoeiictBus okcuga menu(Il) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C
METaJUIAMM, PEAKLINHA HEUTPAIU3alH, IOJIy4eHHE HEPaCTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJHOIO0 MeTaula JPYrUM M3 pPacTBopa COJIM, PpEILICHHE
JKCIIEPUMEHTAIBHBIX 3a/a4d 10 TeMe «BakHeWIne KacChl HEOPraHMYECKUX

COEIMHEHUN

[lepuoanueckuii 3akoH u [lepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CB3b. OKUCIUTENbHO-

BOCCTAHOBUTCJIBHBIC pCAKIINHN

3.1

[TepBele TOMBITKA KIACCU(PUKANMKA XHUMHUYSCKUX 3JeMeHTOB. [loHsaTHE O
TpyNmax CXOJIHBIX AJIEMEHTOB (IIETOYHBIE W IIEIOYHO3EMENbHbIE METaJlbl,
TaJIOTeHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3zyloT amMdoTepHbIE

OKCHUIBI U TUAPOKCHIbL

3.2

[Tepnonnueckuit 3axoH. [leprognueckas cucreMa XUMUYECKUX dy1eMeHToB /.M.
MeHeneesa. Kopotkonepuognas " JUIMHHOIIEPUOAHAS bopmbI
[Tepuonnueckoit cucrembl xumudeckux diementoB J[.M. Menpaeneesa.
Ilepuoasl u rpynnsl. PuU3MUEcKHil CMBICT MOPSJIKOBOIO HOMEPA, HOMEPOB

nepuoaa v rpyImiibl 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aTtoMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHUe
ANEKTPOHHBIX 000704YeK aroMoB mepBbIX 20 XUMHUYECKHX DJIEMEHTOB

[Tepuonuueckoit cucremnl J[.M. Menneneea. XapakTepuUCTUKa XUMUYECKOTO




3JIEMEHTa Mo ero nojoxeHuto B [lepuoaunueckoii cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsS paJuyca arOMOB XHMMHYECKUX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpymnIaM M IEPUOJAM.
3nauenue [lepuoguueckoro 3akoHa u Ilepmonnyeckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku WU npaktuku. .M. MenxaeneeB — y4€HbI U

IpaXXJIaHUH

3.5

Xumnueckass cBsa3b. KoBajeHTHass (mojisipHas U HEMOJSIpHAs)  CBSI3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKHUX 31eMeHTOB. loHHas CBS3b

3.6

Crenenn okuciieHus. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIHHEIC pe€aKuuu. HpOHCCCH

OKUCJICHHS U BOCCTAHOBJICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH

3.7

XUMHUECKUN 3KCIIEPUMEHT: M3y4deHHe OO0pa3lloB BEIIECTB METALUIOB U
HEMETAJUIOB, B3aUMOJCUCTBUE TMAPOKCUAA LHMHKA C PACTBOPAMH KHUCIOT H
LIEJI0YEH, MPOBEJACHUE OINBITOB, WUIIOCTPUPYIOIIUX IIPUMEPBI OKHACIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKI_II/Iﬁ (I‘OpCHI/IC, PCaKIuu Pa3JI0KCHUAA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemecTtBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XUMHUYECKUX 3y1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajus, KaJIbLHUsI U UX
COCMHEHHI B COOTBETCTBHM C MOJIOKEHHUEM 3JIeMEHTOB B llepuommueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHYecKol cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpPraHMYEeCKHX
BeUIECTB (MEXAYyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K pa3IM4HBIM  KJIACCAM  HEOPraHUYECKUX  COCIUHEHUH,

TCHCTUYCCKAA CBSA3b HCOPTraHNUCCKHUX BCIICCTB

13

Krnaccudukanus XUuMUYeCKUX peakluid Mo pa3IuyHbIM MpU3HaKaM (10 YUCTY U
COCTaBy YYacTBYIOIIMX B PEAKLIMH BEIIECTB, MO TEMJIOBOMY 3(PQexTy, Mo
U3MEHEHMIO CTENEHEH OKHMCICHMSI XMMHYECKHX 3JIEMEHTOB, 110 OOpaTHUMOCTH,
[0 y4Y4acTUIO Karajau3aropa). OK30- U DHAOTEPMUYECKHE  pEaKLuH,

TepMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE O CKOPOCTH XMMHUYECKOHN peaKiiu
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[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX peakiusax. [lonstue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTue 0o XuMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIMH W TOJIOKEHHE

XUMHYECKOI'O paBHOBECH A

15

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHCKTpOHHBIﬁ OayaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/If/’I C HCIIOJB30BaHUEM MCTOJa

OJICKTPOHHOI'O Oananca

1.6

Teopust 2JIEKTPOIUTUYECKOW NUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Katnonpl, aHnoHbl. MeXaHHU3M JUCCOIMAIIMN BEUIECTB C Pa3JIMUYHBIMU BHJIAMHU
xuMudeckon cBs3u. CteneHp auccouuanuu. CHIbHBIC U CIIa0bIe 3JIEKTPOIUTHI.
Peakniun nonHOrOo OOMEHa. YCIIOBHS NMPOTEKaHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpalIEHHBIE HMOHHBIE ypaBHEHHS peakuuii. CBONCTBa KHCIOT,
OCHOBaHMH M COJICM B CBETE MPEACTaBICHUNW 00 3IIEKTPOIUTHICCKON

AucCcounualnuu. KauecTtBeHHBIE pC€aKuy Ha HOHBI. ITonsarue o TUAPOIU3C coJieit

1.7

XUMHUYeCKUU OKCIICPUMCHT: O3HAKOMIJICHUC C MOJACIAMU KPUCTAIINYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB M HeMeTalsioB (rpadura u
ajmMasa), CIOKHBIX BEIIECTB (XJOpUJa HATpHsl); UCCIEIOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHUMHYECKOW peaklud OT BO3ACUCTBUA pPA3IUYHBIX (PAKTOPOB;
WCCIIE/IOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipollecca
JTUCCOLMAIIMU  KHCIOT, IIeNo4Yeid u coliell  (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); TIPOBEJACHHUE ONBITOB, WILIIOCTPUPYIOMIUX MPH3HAKU
MPOTEKaHUs PeaKInii MOHHOTO oOMeHa (00pa3oBaHUEe OCaJKa, BhIACIECHUE ra3a,
o0Opa3oBaHHe BOJIbl); OMNBITOB, HWIIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakiuii (TOpeHHe, PeaKkIuu Pa3JIoKEHUS, COCIUHEHUs);
pacro3HaBaHHe HEOPTaHUICCKUX BEIIECTB C MIOMOIIBI0 KAYeCTBEHHBIX PEaKITHA

Ha UOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJia4

Hemeramisr un ux COCIUHECHUA

2.1

OO6mrast  xapaktepucTtuka rTajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (pu3ndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha NpUMEpe XJopa
(B3auMoJielicTBHE C MeETaUlaMH, HEMETaJUlaMH, IIejIo4yaMu). XJIOPOBOAOPO.
CongHast KMUCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYeHHE, MpUuMeHeHue. [lelictBue
XJIOpa ¥ XJOPOBOJOPOJA HAa OPraHHU3M 4eJIOBeKa. BakHeliue XJIOpUIbl U UX

Hax0JICHUE B MIPUPOJEC




2.2

OO6miast xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (pusmdeckue CBOMCTBa
MPOCTBIX BELIECTB — KHUCIOpPOJa M Cepbl. AJIIIOTPOIHbIE MOIU(pUKALNN
KHMCIIOpO/la U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOCHHUE,
¢busznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIH
KHCIIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W crienududeckue). XUMHUYECKHE
peakiuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOJy4YeHHUs] CepHOU
kucioTel. [lpumenenue. Conu cepHOM KHUCIIOTHI, Ka4yeCTBEHHAs pEaKIus Ha
cynbdar-uoH. HaxoxneHnue cepsl U €€ COeAMHEHUN B MpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpelbl COCIUHEHHSIMU Cepbl (KUCIOTHBIC MOXKIH,

3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €TI0 MPEeI0TBPALLICHUS

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIIEH! OKUCIIECHUs. A30T, pacpoCTpaHEeHHEe B IPUPO/IE,
¢usnveckne U XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHAK,
ero (u3nMveckue W XMMHUYECKHE CBOICTBa, MojydeHue u npumeHenue. Conu
aMMOHMS, HX (u3uUeckne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakliusi Ha HOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoJyuyeHHe,
¢du3nvecKkue M XMUMHYECKHE CBOMCTBa (0OIlIMe Kak MPeACcTaBUTENs Kiacca
KUCJIOT M cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIe aMMOHHS B
KauecTBE MMHEpAJIbHBIX y100peHui. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpezbl COeMHEHUSIMH a30Ta (KUCIOTHBIE JI0K/H, 3arpsi3HEHNE BO3/yXa, MOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsle Moaupuxanuu gocdopa, GuznUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, Qu3MuecKkue u
XUMUYECKHE CBOWCTBA, monydeHue. Mcmomp3zoBanue (ocdaroB B KadecTBe

MUHEpAJIbHBIX Y100peHuit

2.5

OObmiass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHbIE CTENEHW OKUCICHUSA. YTIEepoJ, aJuIOTPOITHBIE
MOTUGUKAINH, PACTPOCTPaHEHHE B TPHpPONe, (HU3NYECKHE W XHMHUYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B mpupoze. OKCHIIBI yriepoaa,
X (QU3NYECKHe M XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPIraHU3MBI,
MOJTyYeHHE U NMPUMEHEHHUE. DKOJIOTHYEeCKHe MPOOIeMbl, CBA3aHHbBIE C OKCHUIIOM
yrinepona(IV); rumote3a rino0aqbHOTO TOTEIUICHHS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas Kuciora M €€ Ccolu, UX (UINYECKUE H XUMHUYECKHUE

CBOWCTBa, MOJIyueHHE U NpuMeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-




noHbl. Vcnonb3oBaHue kapOOHATOB B ObITY, MEIULMHE, MPOMBIIUIEHHOCTH U

CEIIbCKOM XO3SICTBE

2.6

[lepBoHavasibHble TOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COEIMHEHMSIX
yriaepojga (MeTaH, 3TaH, 3TWJIEH, AalEeTUJIEH, 3TaHOJ, TJIULEPUH, YKCYCHas
kuciora). MIX cocraB m xumuueckoe crtpoeHue. [loHsATHE O OMOJOTHYECKH
BOKHBIX BEILECTBAX: XHUpaX, OelkaxX, YIJEeBOJaX — W HMX POJU B JKU3HU
yeloBeka. MarepuaibHOe €IMHCTBO OpPraHWYECKUX M HEOPTaHWYECKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHUE CBOMCTBA, I[OJIy4€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupojge. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kucnore. CUIMKAThI, UX HCIOJIB30BaHHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BakHele cTpouTeabHble MaTEepPHAIIbI:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr Oe3o0macHOro

HCIIOJIb30BAHHA CTPOUTCIbHBIX MAaTCPUAJIOB B HOBCCIIHGBHOfI KH3HU

2.8

XUMHUECKUI HSKCHEPUMEHT: H3ydeHHe 00pa3l0B HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEICHUE Ka4€CTBEHHBIX PEAKUMW Ha XJIOPUA-
HMOHbI M HaOJIIOJIEHHE MPU3HAKOB HX IPOTEKAHUS; OIBITHI, OTpPaKaoLIHe
¢u3nyecKre 1 XMMUYECKHE CBOMCTBA raJlor€HOB U MX COEJUHEHHM (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEPUAIOB); O3HAKOMJIEHHE C OO0pa3llaMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMJIGHHE C oOOpa3llaMH cepbl U €€ COeTUHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIIOTBHI;
U3yuyeHHe XMMHUYECKUX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, POBEICHHE
KauecTBEHHOW peakuuu Ha cynbpaT-uoH U HaOJI0JeHHE TMpHu3HaKa eé
MPOTEeKaHMs; O3HaKOMJIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, hocdopa 1 ux
COoeUHEHNI (BO3MOXKHO HCIIOJBb30BaHWE BHJAEOMATEepUajoB), oOpa3zluaMu
a30THBIX U (ocOpHBIX y1OOpEeHUH; ToTyYeHUe, COOUpaHue, paclo3HaBaHue U
M3y4EHUE CBOMCTB AMMMAKa; MPOBEJIECHHE KAa4eCTBEHHBIX pEaKIMil Ha HOH
aMMOHMSI u  QochaT-HOH ¥ HU3YYEHHE MPU3HAKOB HMX MPOTEKAHUS,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO0 (BO3MOXKHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB); M3y4YEHHE MOJeNel KpPHUCTAIITMYECKUX
pemwéTok anmasza, Trpadura, (QyiepeHa; O3HAKOMIIEHHME C  IPOLECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHHe, coOMpaHHe, paclo3HaBaHUE M H3y4CHHE CBOMCTB
YIJIEKUCIOTO Tasa; MpOBEACHUE KAueCTBEHHBIX peakuui Ha KapOoHAT-

CUJIMKAT-UOHbBI W H3YUCHUC TMPH3HAKOB HUX IMPOTCKAHHA; O3HAKOMIICHHUC C




MPOAYKIMEH CHUIUMKATHOW MPOMBIIUIEHHOCTH; PEIIeHHEe IKCIEPUMEHTAIbHbIX

3aaa4 1o TeMe «Baxneinne HeMeTauIbl U UX COCAUHCHUA»

MeTtamisl 1 uX COCAMHCHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJNIOB HA OCHOBAaHUM MX
nonoxeHuss B Ilepuonnueckod cucreMe XUMHUYECKHX diieMeHToB [JI.U.
Menpeneesa u crpoeHus aromoB. CTpoeHne MeTauoB. Meraindeckas CBsA3b U
METAJJIMYECKasl ~ KpUCTAJNIMYecKass pelméTka. JIEKTPOXUMHUUYECKUH  psin

HaprI}KCHI/Iﬁ MCTaJIJIOB

3.2

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBbl (CTajb, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W ITPOMBIIIJIICHHOCTH

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucteMe XMMHUYECKHUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyecknue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCuabl 1
TMJIPOKCUABI HaTpusd W Kanus. lIpuMeHeHue MIeNOYHBIX METaNIOB U HX

COEIMHEHUN

3.4

[IlenoyHo3eMenpHbIE  METaUIBl MarHuid M KaJbLUN:  IIOJIO)KEHHE B
[Iepnonnueckoii cucreme xumudeckux nemeHToB .M. Menneneesa; crpoenue
UX aTOMOB; HAaXOXIEHHE B mnpupoac. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
Maraus MW KaJbIUsl. Baxxneimme COCIUMHCHUS KaJIbIIUS (OKCI/I)I, TUAPOKCHU I,

conu). JKEcTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AnromuHuil: nonoxxenue B Ilepuonnyeckoil cucTeMe XMMHUYECKUX JJIEMEHTOB
JI.1. Menneneea; cTpoeHUE aTOMa; HaXOXJAeHHE B mpupone. Puznueckue u
XMMHUYECKHE CBOMCTBA aIIOMUHUSA. AM(OTEpHbIE CBOWCTBA OKCUAA U THIIPOKCHIA

AJTFOMUHUSA

3.6

Keneszo: nonoxenne B [lepuoanueckoi cucreme Xxumudeckux snemeHToB J[.M.
MeHieneeBa; CTpOGHHE aToMa; HaxoxJaeHue B mpupoge. dusnyeckue u
XUMHUYECKHe CcBOMcTBa >kene3a. OKcuubl, rufpokcuisl U conu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYICHHE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3l[aMy METaJlIOB U CILUIABOB,
ux (pu3nMUeckMMHM CBOMCTBAMHU; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUS OKCHIA KaiblMsl M HaTpus ¢ BOAOM  (BO3MOXKHO

WCIIOb30BAaHUE BUJEOMATEPHUATIOB); HMCCIECIOBAHUE CBOMCTB KECTKOM BOJBI;




mporiecca TOpPEHHsl Kele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHHUS KAYECTBEHHBIX PEaKIUii HA MOHBI
(Marams, Kanblys, amroMuHms, nuHKa, skenesa(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OTHCAHUE MPOIIECCOB OKPAITMBAHUS TUIAMEHU MOHAMH HATPUS,
Kaausi W Kamblusl  (BOBMOXKHO — MCIOJIB30BaHWUE  BHICOMATEPHAIIOB);
uccienoBanre aM(OTEPHBIX CBOWCTB THAPOKCHA ATIOMUHUS U THUIPOKCHIA
[IUHKA; pEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHele MeTaibl 1

nX COCAUHCHUA)

XHMHS M OKPY’KAOIIasl cpenia

41

HoBbie maTepuanbsl u TexHonoruu. BeliectBa U maTepuanbl B IMOBCEAHEBHOM
JKW3HU 4YeJIOBEKa. XUMUS U 3J0pOoBbe. be3omacHoe MCroabp30BaHUE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas moMmomib mpu XMMHYECKHX OXKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpPaMOTHOCTH.  XHMMHYECKOE  3arps3HEHHuE
okpyxaromeit cpeast [TIK. Pons XxuMuu B perieHHH SKOJIOTHYECKUX MPOOIEeM.
[TpupoHbIE MCTOYHUKH YIIIEBOJOPOJOB (Yroib, NMPUPOIHBIA ra3, HE(PTH),

MPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy " MPOMBIIINICHHOCTU

4.3

XUMUYECKUH 9KCIICPUMCHT. U3YUCHUC 06pa3u0B MaTcpHuaJioB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, OJIMMEPHbBIE MaTEPHUAIbI)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPorpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O TIO3HABAEMOCTH SIBICHMW TPUPOJBI, TOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIed KyIbTYphl M MpPaKTUYECKOU
NeSITEeIbHOCTH YeJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTUX €CTCCTBCHHBIX HAYK

12

0 HAYYHBIX MCTOAAX ITO3HAHHUA, B TOM YHUCJIC SKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIN I

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

o cdepax npodeccuoHaTbHON AeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTMSIMM, OCHOBAaHHBIMH Ha JOCTHXKECHMSX
XUMHYECKOM HAayKH, YTO IO3BOJIUT OOY4YalOUIMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoell Oyayieit npodeccnoHaIbHON AeATeIbHOCTH
U ceNnaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NMPOQHIBHOTO NpeaMeTra

MIPU TIEPEXO0/I€ Ha YPOBEHb CPeHETO 00I1ero oopazoBaHus

Bnagenue cucreMod XHMHYECKHX 3HAHUM U YMCHHUEC TPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HI/II71, KOTOpas BKIIKOYACT:

2.1

BaOXHEUIIME XMMHUYECKHE MOHATUSA: XMMHUYECKUH OHIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEUIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTENIbHBIE aTOMHAas M MOJEKYJIspHas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, OKCHJI, KHMCJIOTa, OCHOBAaHHUE, COJb (CPeHss), XUMHUYecKas
peaKiysi, peaKIuy COCAMHEHUS, PEaKIHUW pa3IOoKEHUs, pPEeaKIuu
3aMeIIeHUs, peakluu OOMEHa, TeMIOBOH >(PQeKT peakiuu, 3K30- U
SHJIOTEPMHUYECKHE PEAKIUHU, PacTBOP, MACCOBAas JOJII XHMMUYECKOTO
9JIEMEHTA B COCTUHEHNHU, MAaCCOBast IOJIS U MPOLIEHTHASI KOHIIEHTPALUs
BEIIIECTBA B PACTBOPE, AP0 aTOMa, IEKTPOHHBIN CII0H aToMa, aTOMHast

opOuTangh, paanMyc aroma, BaJICHTHOCTb, CTENEHb OKHUCIICHUS,




XMMHYECKasH CBSI3b, DJIEKTPOOTPULIATEIbHOCTD, MOJIAPHAS U HETMOJSIpHAs
KOBAJICHTHAsl  CBsI3b, MOHHAs  CBA3b, MeETaUIMYECKass  CBS3b,
KpUCTaJUIM4YecKass pemérka (aroMHas, WOHHAas, MeTaJlJIMyecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
WIEKTPOJIUTUYECKAs JAMCCOLMAIMS, pPEaKIMH HMOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUMUH,  OKHMCIWUTEIb U
BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBJIICHHME, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIUU,
CKOpPOCTb XMMHUYECKOM peakuuu, karamusarop, IIJIK, xopposus

MCETaJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAararomure 3aKOHbI XWMHHU: 3aKOH COXPAaHCHUSA MACCHI,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH IIOCTOSAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJIIpHast Teopus, Teopus

3JICKTpOHHTH‘ICCKOfI JUccourannu

Bnagenue ocHoBaMuU XMMHUYECKOM I'paMOTHOCTH, BKJTIOYAIOIIICH

3.1

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh U3YUYEHHBIE BELIECTBA U MaTEPHAJIbI
(B TOM umclle MUHEpaJibHblE YAOOpEHHs, METalyibl M CIUJIaBBl,
MPOAYKTHl NEpepabOTKU HPUPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrnis, mpupogHOro rasa, HeTH) B OBITY, CEJIbCKOM XO3HCTBE, Ha
MIPOU3BOJICTBE M NMOHMMaHHE 3HAYEHUS >KUPOB, OEJIKOB, YIJIEBOIOB
JUIsL OpraHu3Ma YeoBeKa; yMEHHUE MPOTHO3UPOBATh BIUSHUE BELIECTB

U XUMHUYCCKUX HNPOHCCCOB Ha OpPraHU3M YCJIOBCKA W OKPYKAIOMIYIO

TPUPOJHYIO CpeLy

3.2

YMCHUEC UHTCTPUPOBATH XUMHUUYCCKHUE 3HAHWA CO 3HAHUSAMH APYIrUx

y4eOHBIX TPEAMETOB

3.3

HaJIM4YKMe OMbITa paboThl C Pa3IMYHBIMU UCTOYHMKAMU HH(OpManuu
0 XMMUU (Hay4yHas M HAy4HO-TIONMYJSIpHAs JUTEepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(bOpMaI_II/IIO O BCIICCTBAx, HX
IMpEBpPALICHUAX n MMPAKTUHYICCKOM MMPUMCHCHUHN n YMCHUEC

HCIIOJIB30BaTh €€ AJI PCIICHU A y‘-Ie6H0-H03HaBaT€JIBHI>IX 3aaa4

Bnagenue ocHoBaMM IIOHATHHHOTO afrrapara U CHUMBOJHUYCCKOI'O
A3bIKA XUMHHU OJI1 COCTaBJICHHUA (bOpMy.]'I HCOPTraHNYCCKUX BCHICCTB,

YPaBHEHHM  XMMHUYECKUX  PEAKLUH; OCHOBAMU  XUMHUYECKOU




nomenkiaarypsl (IUPAC u TpuBHAIBHOM)

VMeHne OOBSICHATHL CBS3b ITOJOKEHMS JJIEMEHTA B HCpHO,Z[H‘ICCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA aTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sAapa, oOlee Yucio
JNIEKTPOHOB), PAaCHpPEEICHUEM JJEKTPOHOB M0 SHEPreTUYCCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIUS U KAIbLIUS
[IpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIIOJOXCHHUS JJICMEHTOB B
[lepuoguueckoit cucremMe (B MalblX MEpUOJAaX U  IJIABHBIX
MOATPYIIIAaX ) M AJICKTPOHHOTO CTPOSHUS aTOMa
7 YMeHue K1acCupUIMPOBATH:
7.1 XUMHYECKUE FTIEMEHTHI
7.2 HEOPraHUYECKHE BEIIEeCTBA
7.3 XUMHUYECKUE PEAKITUI
8 YMeHune onpeaensrs:
81 BAJICHTHOCTh W CTEIICHb OKHCICHUS XHUMHUYECKUX DIJIEMEHTOB, 3apsi
' HOHa
8.9 BUJT XMUMHYECKOH CBSI3M M THUI KPUCTAITUYECKOH CTPYKTYpHl B
' COEIMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUIN)
8.4 OKHCJIUTENb U BOCCTAHOBUTENb
9 YMeHue xapakTepru30BaTh PU3NICCKUEC U XUMHUIECKUE CBOHCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOJI, Tpadur, ammas,
9.1 KpeMHU#, a3ot, ¢ocdop, cepa, XJIOp, HATPUHA, KaIHA, MarHHIA,
KaJIBITMH, A TFOMUHHM, KEJIe30)
CIIOKHBIX BEMIECTB, B TOM WYHCJIE WX BOJHBIX pPacTBOpOB (Boja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ, OKCHIbI U THIPOKCHIBI
92 MetamioB [-IIA rpynn, amtomunusi, menu (II), uunka, xeneza (II u
' II), okenasr yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepor (IV u VI), cepuucras, cepHas, a3oTHCTasi, a30THasd,
(dbocdhopnas, yroiapHas, KpeMHHUEBAsi KHCIOTA U MX COJIN)
03 MPOrHO3UPOBaTh W XapaKTepu3oBaThb  CBOMCTBAa  BEIIECTB B

3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUSA, NMPUMCHCHHUC BCILICCTB B




3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHUYCCKHUX

MIPEeBPALICHHUI B Pa3IMUHBIX YCIOBUSIX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHMS PEAKLUH, B

10
TOM YHCJIE:
10.1 peakmuii HOHHOTO oOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA
103 WUTIOCTPUPYIOIINX ~ XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HeOpraHM4YECKUX BEILIECTB
104 MTOATBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MEX /Ty HUMH
11 YMeHue BIYUCIATh (IPOBOJIUTH PAacU€Thl):
111 OTHOCUTEIIEHYIO MOJICKYJISIDHYIO ¥ MOJISIPHYFO MacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHYECKUX PEAKIHH M HAXOIUTh KOJIUYECTBO
' BelecTBa, 00BEM M MacCy PearcHTOB MU TPOJIYKTOB PEaKITUN
12 Brnanenue (3HaHNE OCHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TO3HaHUS  (HaOIroAeHHe,
121 M3MEpEeHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YUYCHUHU BEIICCTB U
' XUMHYECKUX SBIIEHUH; yMeHHe CQOpMyIUpoBaTh NpodlieMy H
MIPEIOKUTH MMYTH €€ pelIeHus
129 O0e3omacHOl PabOThl C XWMHUYECKHMMH BEIIECTBAMH, XUMHYECKON
' MOCYI0¥ M J1abOpaTOpPHBIM 000pPYI0BaHUEM
MpaBMJIaMU 0€30MacHOro o0palleHus ¢ BEIIeCTBAMH, UCIIOJIb3yEeMbIMU
B TIOBCETHEBHOW >KM3HU, TIPABHJIAMH MTOBEJICHUS B IIEJISX COSpPeKEeHUS
193 3I0pOBbSl M OKpYKalOIIeH MPUPOAHON Cpelbl; TMOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI ONPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS M TPEIOTBPAIICHHUS] X BPEIHOTO
BO3JICUCTBUS
. Hannune mpakTUuecKWX HaBBIKOB TUIAHUPOBAHHSI U OCYIIIECTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
M3Yy4YeHHE U onucaHne GU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE
13.1 C  (Qu3MUECKUMU M  XUMHUYECKUMH  SIBJICHUSIMHU;  OIbITHI,

MJUTFOCTPUPYIOLME IIPU3HAKY IIPOTEKAHUS XUMUYECKUX pEaKLui




13.2

M3ydeHHe CrIOcO0O0B Pa3/IeIeHUsI CMecel

13.3

IIOJIy4€HUE KHUCIOpoaa W HM3YYCHHE €Iro CBOﬁCTB; IMOJTY4YCHHUC
BOAOPOAa U U3YUCHHUEC €TrO CBOﬁCTB; MOJIYUYCHHC YIJICKHUCJIOIO rasa u

HU3YUYCHHUC €T'0 CBOﬁCTB; IMOJIY4YCHHUEC aMMHUaKa U U3Yy4YCHHUE €TI0 CBOICTB

13.4

MIPUTOTOBIIEHUE PACTBOPOB C OMNpPENeNEHHOM MaccoBOM  gonei

pacTBOPEHHOTO BELIECTBA

13.5

MIpUMEHEHHE WH/IMKATOPOB (;makmyca, METHUJIOpaHkKa u
¢beHondranenna) s ONpeAeNeHUs XapakTepa Cpelbl B PacTBOPAxX

KHCJIOT U IJ.[CJ'IO‘ICIZ

13.6

HCCIEAOBAaHUE W OINMCAaHUE CBOWCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHUE B3AUMOJICHCTBHS KUCIOT C METAJIAMM,
OKCHJIAMU  METAUIOB,  PacTBOPUMBIMMU M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOTO MeTajyla JpyrMM U3  pacTBopa  COJIM;
uccineaoBaHue amM(pOTEPHBIX CBOWCTB THUIPOKCUIOB AQIIOMUHUSA H

LIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 M0 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHN4YCCKUX COCﬂHHGHHﬁ)); ((9J'ICKTpOJ'II/ITI/I‘-I€CKa$I
JUCCOIHM AU, «Bakgelmue HEMETalUIbl M HUX COCIUHCHMUA ),

«BaxHeHIlne MeTaJUIbl U UX COSIUHEHUS))

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLIUE  TMPU3HAKH
MPOTEKAHUS PeaKInii MOHHOTO OOMEHa; Ka4eCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaX HOHBI: XJIOPHUI-, OpOMHI-,
vonua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIl¥s, aTFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmenue:

14.1

MPEICTaBIATh PE3yNbTaThl dAKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNbCTB, I'pa)MKOB W TAOMUI] U BBIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTHU

14.2

yCTaHABIMBATh CBS3H MEXKIY PEabHO HAOIIOaeMBIMU XUMUIECKUMU
SBJICHUSIMU U TIPOLIECCaMU, IPOUCXOASIIMMU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYUHBI MHOT000pa3Hsl BELIECTB




HEPEYEHDb JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMEHT COePKAHMS
1 [lepBoHa4YaIbHBIE XUMUYECKHUE TOHATHUS
11 YucTelie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMeceit
12 ATOMBI M MOJNEKYJIbl. XUMHUYECKHE 3JIEMEHTBl. CHUMBOJIBI XUMHUYECKUX
' 371eMeHTOB. [IpocThie 1 C0KHBIE BEIIECTBA.
13 Xumuueckasi ¢opmyrna. BaleHTHOCTH aTOMOB XWMHUYECKHX JJIEMEHTOB.
' CreneHb OKUCIIEHUS
3aKOH TOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsh aTOMHas Macca.
14 OtHocuTenbHAass MOJEKY/IsipHass Macca. MaccoBasg J0/1  XUMHYECKOIO
3JIEMEHTA B COEIMHEHUHN
15 KomuyectBo BemiectBa. Monbs. MonsipHas Macca. MoJsipHbIii 00bEM Ta30B.
' B3auMocBA3b KOIMYECTBA, MACCHI M YHUCIIA CTPYKTYPHBIX €AMHUL BEIIECTBA
L6 dusnueckue U XUMUYECKUE SIBJICHUSI. XUMUYECKasl Peakius U e€ MpU3HaAKU.
' 3aK0H COXpaHEHHsI MaCChl BEIIECTB. XUMHUUECKUE YpaBHEHUS
) [lepnonnueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHrue aTOMOB
Ilepnonnueckuil 3akoH. Ilepronnueckas cucreMa XMMHYECKUX SJIEMEHTOB
2.1 .. Menneneesa. Ilepuoas! u rpynnsl. U3HYECKHNA CMBICI MOPSAIKOBOTIO
HOMEPA, HOMEPOB NEPHUOJA U TPYIIIIBI AJIEMEHTA
Crpoenue atomoB. CoctaB aToMHbIX siiep. M3otonsl. DnekTpoHsl. CTpoeHue
2.2 DIIEKTPOHHBIX  000I0UeK aToMOB TiepBhIX 20 XWUMHUYECKUX DIIEMEHTOB
ITepuoanueckoii cuctemsl JI.1. Menneneena
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XWMHUYECKHUX JJIEMEHTOB TEPBBIX
TPEX MEepPUOJIOB, KaJus, KaJIbLIUS (pagmyca aTOMOB,
2.3 AJIEKTPOOTPHUIIATETHFHOCTH, METAUTMYECKUX W HEMETAUIMYEeCKUX CBOMWCTB) U
UX COEAMHEHUH B COOTBETCTBUM C IIOJIOXKEHHUEM DBJIEMEHTOB B
[Teproauueckoil cucTeMe U CTPOEHUEM HX aTOMOB
3 Crpoenue BemiecTBa
Xumuueckass cBsi3b. KoBasneHTHas (MOJIsipHAas W HEMOJISIpHAsi)  CBS3b.
3.1 ONEeKTPOOTPULIATENIBHOCTh ~ XMMUYECKUX  JJIeMEHTOB. MOHHas  CBA3b.

MeTtannnyeckas CBSI3b




3.2

Tunel KpUCTANIMYECKUX PEETOK (aToMHasi, HOHHAsA, METaJUIMYecKas),
3aBHCHMOCTH CBOWMCTB BEIIIECTBA OT THUIIA KPUCTAIIMUECKON PEIIETKY U BUIA

XUMHYCSCKOM CBSI3U

Baxuneimme NpEACTAaBUTCIIM HCOPraHMYCCKUX BCHICCTB. Hemerannel u ux

COCAMHCHUS. MeTamisl 1 UxX COCIMHCHUA

4.1

Knaccudukamuss 1 HOMEHKIaTypa HEOPraHMYECKUX COCJMHEHHH: OKCHJIOB
(conmeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amM(OoTepHBIE) u
HecoJieoOpa3ylolye; OCHOBaHUH (WIENOYM M HEPACTBOPHUMBIC OCHOBAHUS);
KUCIIOT (KHCIOPOACOAEp)KAIINe M OECKUCIOPOJHBIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIC); COJICH (CPEAHUX U KUCTIBIX )

4.2

@u3nyeckue M XUMHUYECKHME CBOMCTBA IIPOCTHIX BEIIECTB-HEMETAIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, Pocdopa, yriepoaa, KpeMHUsI

4.3

du3znyeckrue U XUMUYECKHIE CBOMCTBA MMPOCThIX BCHICCTB-MCTAJUIOB: JIMTHA,
HaTpus, Kajius, MarHus n KajJablys, AJIFOMHHUA, KCIIC3a.

DNEKTPOXUMHUUECKUN Psii HAPSKEHUI METaJlIIOB

4.4

@u3nyeckue W XMMHYECKHE  CBOMCTBA  BOJOPOAHBIX  COCAMHEHUH

HEMETAaJIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

duznyeckue 1 XUMUIECKHE CBONCTBA OKCHUIOB HeMeTasuioB: cepsl (IV, VI),
asota(Ill, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), xkpemuus(IV).

[Tomy4yeHnne OKCHI0B HEMETAIIIOB

4.6

Xumnueckue cBorictBa okcruaoB: MetaiuioB |A-IIIA rpymnn, uunka, meau(Il) u

xenesza(ll, 111). [Tony4yeHne OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHUN U aM(OTEpHBIX TUIPOKCUIOB (Ha
npuMepe TUAPOKCHIOB aTIOMUHMS, Kee3a, uHKa). [lonyyenne ocHoOBaHUM

U aM(QOTEPHBIX TUAPOKCHU]IOB

4.8

O6mmue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHOM, CEPHUCTOM, CepHOM, a30THOH, (HocPopHOH, KPEMHHEBOIA,
yrosbHON. OcoOble XUMUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpHOU M

a30THOM KucnoT. [lonyyenue kucior

4.9

OO0mre XuMHUYECKHe CBOMCTBa cpeaHux coneil. [lomyuenue coneit

4.10

HOJ'IyLICHI/IC, CO6I/IpaHI/IC, pacno3HaBaHue BOAOpOOAd, KHUCIOpOAda, aMMHAKa,

YIIJIEKHUCIIOTO Ta3a B JabopaTopuu

4.11

IlonyyeHune ammmuaka, CEpHOM M a30THOM KHCIOT B IIPOMBIIIJICHHOCTH.

OO6mue crmocoOb! MOTYIeHHUST METAIIIIOB
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I'eneTmueckas cBsI3b MECXKIY Kl1acCaMH HEOPraHUICCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKUE PEAKIUN

5.1

Knaccudukanms XuMHUECKUX peaklnil 0 pa3IMuHbIM IPU3HAKAM: 110 YUCITY
U COCTaBYy y4YacCTBYIOUIMX B pEakIMM BEILIECTB, 110 TeIUIOBOMY 3¢ddekry, no

W3MEHCHHIO CTEIICHEH OKHCICHHS XUMUYECKHUX SJIEMEHTOB

5.2

TernnoBoil >PPeKT XUMHUECKONW peaKIuH, TEPMOXUMHUYECKUE YpPaBHEHHUS.

DK30- ¥ 3HAO0TEPMHUUECKHE PEAKIUHU. TEPMOXUMHUECKNE YPAaBHEHUS

5.3

OKHUCIUTENbHOBOCCTAaHOBUTEbHBIE peaKLum. Oxucnurenn u
BoccTaHoBUTENU. IIporecchl OKUCIEHNS U BOCCTAHOBJIEHUS. DJIEKTPOHHBIM

0aJIaHC OKUCIIMTEILHOBOCCTAHOBUTEILHOM pCaKkiuu

5.4

Teopus 3IEKTPOJIUTUYECKOU JIACCOLTUALIAH. Katunonsl, AHHWOHBI.
DIIEKTPOTUTHI U HEANIEKTPOIUThI. CHIIbHBIC U ClIa0ble 3JeKTPoIUThl. CTeneHb

Jucconuanmnmn

5.5

Peakuuu nonHoro obMeHa. YcioBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIC 1 COKpaH_IéHHLIe HOHHBIC YPABHCHUS peaKI_II/Iﬁ

X¥MHs ¥ OKpyXKarolias cpena

6.1

BemectBa n MaTepuajibl B TIOBCEOHEBHOMN JKM3HU 4YeloBeKka. be3omacHoe
HCIIOJB30BaHUEC BCHICCTB U XUMHNUYCCKHX peaKI_II/Iﬁ B J'Ia60paT0pI/II/I 151 6I>ITy.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKHUX OKOraX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYXKaromed cpeapl (KUCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEeAOTBpPAICHUS
[TpenenbHast pomyctumasi koHueHtparwms BemecTB (IIIK). Ponp xumuu B
pelIeHUN DJKOJIOTHYECKUX TIpoOsieM. YCHJIEHHE NapHUKOBOTO 3(deKTa,

pPa3pyHICHUC O30HOBOT'O CJIOA

6.3

[Tpumenenue cepsl, a30Ta, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelIbCKOM Xo3sicTBe. [IpuMeHenue
METAJIJIOB M CIUIaBOB (CTalb, YyTyH, IIOpATIOMUHUI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX coenuHeHui. [loHATHE O KOppO3MHM METalIOoB,

OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UH

6.4

[IpupoaHble UCTOYHUKM YIIIEBOJIOPOJOB (Yroiib, MPUPOAHBIA ra3, HeQTh),

MPOIYKTHI X TiepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[TepBoHavanbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, AlETUJICH, 3TaHOJ, TIUIEPHH, YKCYCHas

kucyioTa). [loHsTHE 0 OMOJOTMYECKH BaKHBIX BEIECTBAX: JKHpax, OENKax,




YIIIEBOJAX — ¥ UX POJIU B )KU3HU YeIIOBEKA
7 Pacuértsr:
7.1 1o popMyJIaM XUMHUYECKUX COSAMHCHHUIA
7.2 Macchl (MacCcoOBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM YpaBHEHUSIM

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA
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2.T'abpuensn O. C., OctpoymoB U. I'., Cnaaxos C. A. Xumus: 9 knacc: 5-e uznanue,
nepepadboranHoe. AO M3znarensctBo «IIpocBemieHuey.



