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MHNOACHUTEJBHAS 3AIIMCKA

[IporpaMMa 1O XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs
COCTAaBJIEHA HAa OCHOBE TpEOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIEr0 00pa3oBaHusl, MPECTaBIEHHBIX
B ®I'OC OOO, a Ttakxe Ha OcHOBe eaepaibHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHusl y4eOHOTro npeamMera « XuMush»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit Genepanum.

[Iporpamma mo xumuu Aa€T TPEACTaBICHHE O LENAX, OOUIed cTpareruu
oOy4eHHsl, BOCHHUTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeamera, YCTaHaBJIMBAECT o0s3aTeNIbHOE IPEAMETHOE COJICpKaHMUE,
MpeayCMaTpUBaeT pACIpENeICHHe €ro IO KilaccaM M CTPYKTYpUPOBaHHUE IO
pazieliaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSICT KOJWYECTBEHHBIE WU
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATEIBHOCTh  U3YYEHHUS] XHMHUU C YY4E€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera st
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOMU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3ynbTaTam 0O0y4eHUs XUMUU Ha YPOBHE IeJIei 3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENHLHON JEATEIbHOCTH OOYYaroIIerocss Mo OCBOCHHUIO
y4eOHOT0 COIepKAHUSI.

3HaHUWE XUMHHM CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHU O MaTepUaIbLHOM E€IMHCTBE MHUPA, BAKHYIO
poOJIb UrparoT (OpMUPYEMbIE XHMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPTUU M 00 DBOJIOIMHU BEIHIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aIbHBIX
npo0JieM yCTOMYMBOTO pPa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yyenue xumunn:

CIOCOOCTBYET  peajiu3allud  BO3MOXKHOCTEW  JJII  CaMOpas3BUTHUS |
dbopMupOBaHUs KYJbTYPhI TUYHOCTH, €€ 00111el U GYHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4aromuXxcsi, HABBIKOB WX CaMOCTOATEIBHOW  Y4EOHOW  JESITETHHOCTH,
OKCIIEPUMEHTAIILHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(PECCHOHATHLHOMN S TEIIBHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOJBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
STanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;



CIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYAIOITUXCSI.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUHM OOECIEUMBAIOTCA CIEHM(PUKON
colepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKHW XUMUH Ha ONpeAeTEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa30BaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIAbHBIX 3HAYUMBIX TOHSTUN
OPTraHUYECKON XUMHH.

Crpyktypa coaepkaHus MporpamMMbl MO XUMUU C(HOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOIr0 mnoaxoja k €€ uszydeHuro. ColiepaHU€ CKIIAIbIBACTCSI U3 CUCTEMBbI
MNOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI OHATUNA O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akoHa JI. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUWU;

— YYEHUS O CTPOCHUU aTOMa M XUMHYECKOM CBS3H;

— TpelncTaBlieHUd 00 AJIEKTPOJUTUYECKON JUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (QYHKIMM OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJTyYEHUS
U3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUH  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
e€ CHUCTEeMHON NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHHWS B Hayke. M3ydeHue XUMUM TPOUCXOIUT C MPUBICUYECHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYX)aIMUH MUPY,
«buonorus. 5—7 knacce» u «duzuka. 7/ Kiacey.

[Ipy wu3yuyeHUH XUMHHM TPOUCXOAUT (QopMHpOBaHUE 3HAHWM OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEeIbHOCTU 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUUYECKHX
3HAHUN — Ba)KHEUIINUX (PAaKTOB, IMMOHATHM, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUH,
JOCTYITHBIX 0O0OOIIEHNIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
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NpUOOIIEHNH K HAyYHBIM METOJaM I[IO3HAaHWS TMPU W3YYCHHUU BEIIECTB U
XUMHYECKUX peakiuii, B (OPMHUPOBAHUH U PA3BUTHHU MO3HABATEIILHBIX YMCHHUHA U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATENbHOM U Y4eOHO-HCCIEAOBATEIBCKOM
JESITEIbHOCTH, OCBOCHHM TPaBUJ 0€30MacHOr0 OOpalieHHs C BEIIECTBAMHU B
TIOBCETHEBHOM JKHU3HHU.

[Tpu w3ydyeHUU XMMHHU HAa YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs BaKHOE
3HaYeHHUe MPUOOPENN TaKUEe eI, KaK:

— (GOpMHPOBaHHE WHTEIUIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caMo00pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHs HA CHCTEMaTHYeCKoe MpUOOIIeHHUE
oOydaromuxcsi K CaMOCTOSTEIbHON MMO3HABATEIBHON JESTEIbHOCTH, HAayYHBIM
METOJaM TMO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHU;

— o0ecreueHne yCa0BU, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOITUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, TMO3HAHUSA W CAMOIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHMBEPCAJIbHOE 3HAYEHHE IS
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (¢opmupoBanue oOmeld (YHKIMOHATIBHOM M  €CTeCTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM UHCJE€ YMEHHHA OOBSACHATH M OILCHUBATH SIBJICHUS
OKpY>KaIOIIEeTO MHpa, WCIOJIb3Ys 3HAHUS W OIBIT, MOJYYCHHBIE MPU H3yUYECHUHU
XUMHH, TPUMEHATh UX MpPH pEHIeHWH NpoOJieM B MOBCEIHEBHON JXU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKUX OTHOIICHUH,
MOHMMAHUS IIEHHOCTH XUMHWYECKHUX 3HAHWHA [IsI BBIPAOOTKHM HSKOJIOTHYECKU
L[EJIECOO0PA3HOr0 TMOBEAECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIeH NPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JaJbHEHIIETO
oOyJeHHUSI.

OOmiee YWCIO YacOB, OTBEACHHBIX JUIS HW3YYCHHs] XUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctabisieT 136 yacoB: B 8 kitacce — 68 vacos (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHMUA

8 KIIACC

IlepBoHayabHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena wm BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTOJaxX MO3HAHMS B XMUMHH. UHMCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3esieHust CMECei.

ATOMBI W MOJIEKYJIbI. XHMHYECKHE 3JeMeHTbl. CHUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyrna. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi oI XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHUHU.

KonungectBo BemecTBa. Moabs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacCchl M YHCJIa CTPYKTYPHBIX €JMHHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COECTUHEHUN.

Pu3NUeCKUe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aK0H COXpaHEHMsI MacChl BEHIECTB. XuUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peakluil (COeTUHEHMS, pa3I0KEHUs, 3aMEIIECHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW TMOCYI0H, MpaBUiaMu paboThl B J1a0OpaTopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM O00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
¢u3nueckux CBOWCTB 0O0pas3llOB HEOPraHMYECKUX BEIIECTB, HAOI0/ICHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pAacTUpaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOJAbI) U XUMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHHE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCTIOTOMN) SIBJICHHM, HAOIIOICHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHMSI XMMHUYECKUX peakiuil (pas3iokeHue caxapa,
B3aMMOJIEICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHE TUAPOKCHIA
Menu (I1) mpu HarpeBanuu, B3auMoJIelCcTBUE kele3a ¢ pacTBopoM coiu meau (1),
M3Y4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, AUCTHWUISAIMSA, XpoMaTtorpadusi, mpoBeeHNe OYUCTKH TTOBAPEHHON
coiu, HaOJIIOJeHHME U ONHCAaHHE  PEe3yJbTaTOB  MPOBEICHHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENed MOJEKYI
(IIapoCTepIKHEBBIX ).

BaskHeiinue npeacraBuTe Il HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopoa — 31€MEHT M MPOCTOE
BemiecTBo. Haxoxnenue kucimopoaa B npupojae, (U3MUYECKHE U XHUMHYECKUE
cBoiictBa (peakiuu rtopeHusi). Oxcuapl. [lpumenenue kwuciopoga. CrocoOsl



MOJIyYeHUsS] KHUCIOpoAa B JIA0OpAaTOpUH ¥ MPOMBINIIEHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — aJuIOTpOITHAS MOAUBUKAITIS KHCIOPOa.

TernoBoit 3hdekT XUMHUUECKOW peaklud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U JHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arps3HEHuE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bopopon — snemeHT m mpocroe BemectBo. Haxoxknenue Bomopoma B
npupoae, (U3MYECKHEe U XMMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonydenus. Knueiorsl u conu.

Monsipabiii  00b€M  ra3oB. Pacuérbl MO0 XMMHYECKMM YPaBHCHHSIM.

dusnueckne cBoucTtBa BoAbl. Boma kak pacrtBopurens.  PacTBOpBL
HacelllieHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10Jis1 BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJIbl. OCHOBaHMUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4yeaoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUpOAHbIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Kiaccuduxarus
OKCHUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHbIE) U
HeconeoOpasyromue. Homenknarypa oxcugoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcunoBanusa. Knaccudukanuss ocHoBaHWM: MIENOYM U HEPACTBOPUMbIC
ocHoBaHus. HoMeHknatypa ocHoBaHuil. du3znueckue M XUMHUYECKUE CBOICTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psang axktmBHOocTH MeTamimoB H. H. bekerosa.
[lony4yeHue KACIOT.

Comu. Homenkiarypa coneil. @u3nyeckue U XUMUYECKHE CBOWCTBA COJICH.
[Tonydenue coneil.

I'eneTnueckas cBA3b MEKy KJIacCaMU HEOPTraHUYECKUX COECTUHEHU.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOJa B BO3yX€E, MOJTYUYCHHE,
coOupaHue, paclio3HaBaHWE W U3Y4YCHUE CBOICTB KHUCJIOPOJa, HAOIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpamieHuss TopeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMHCAaHUE WX CBOMCTB, TOJydYeHHE, COOMpaHWe, pAaCIO3HABAaHWUE M U3y4YCHUE
CBOMCTB BOJIOpoja (ropeHue), BzauMojieicTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJIEHUE OOpa3lioB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEW pPacTBOPEHHUS BEILIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOM J0Jiei pacCTBOPEHHOTO BEIIECTBA, B3AUMOACHCTBHE BOJbI C METAJLIAMU
(HaTpueM ©  KajgblKMeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB),
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UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HAO0JII0/ICHHE U3MEHEHHUS OKPACKH MHJIUKATOPOB B PAcCTBOpPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojencTBua okcuaa meau (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KMCJIOT € METaUlaMHU, PEaKkUUM HEUTPAIU3ALNH, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METaJla IPYTUM M3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTANIBHBIX 33/lad MO TeMme «BakHellne KIacchl HEOPTraHUYECKHX
COCIMHEHUIY.

IMepuoanueckuii 3akoH u Ilepuoauveckast cucreMa XHUMHYECKHX
jementoB JI. U. MengesneeBa. Ctpoenne aroMoB. XMMHMYECKasi CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKK KIACCUPUKAIIMU XUMHYECKUX dJeMEHTOB. [loHsATHe 0
IpyNmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE W IIEIIOYHO3EMENIbHBIC METaJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM(OoTepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepuonnueckuit 3akoH. [lepruoanyeckast cucreMa XUuMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONIEPUOJHAA  (POPMBI
[Tepuoanueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuonst
U rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB IIepUoJa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBhIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTa Mo ero nonoxeHuto B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJnyca aTOMOB XUMHUYECKUX JIJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U MEpUOIaM.

3nauenue [lepuoanyeckoro 3akona u [lepuoandeckoi CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTHA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hblii u
IPaKIaHVH.

Xumuyeckass cBsi3b. KoBaneHTHass (mosisipHass YW HEMOJSIpPHAsA) CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAas CBSI3b.

Crenenp  okucineHus.  OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
IIpoueccsl OKMCIIEHHS M BOCCTAHOBIIEHHS. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHue oO0pa3loB BEIIECTB METAUIOB U HEMETAJJIOB, B3aMMOJEHCTBUE
TUAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOLIIUX  MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mesicnpeomemmnuie cea3u



Peanu3zanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHM XMMHHM B 8 Kilacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK W MOHSTHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHaJU3, CHHTE3, KiaccuuKaus, TEPUOIUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (M3MYECCKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoMHIIE.

buonorus: hotocunTes, Apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIEC UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO 1 XMMHUYeCKasi peakuus

[Tepuoanueckuii 3akoH. [lepruoguueckas cucremMa XUMHYECKUX 31E€MEHTOB /.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMHAYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbUi U HX
COCMHCHUNA B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoandeckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMHUYECKOW CBSI3U. THUIMBI KPUCTAJULIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMUYECKOM PEHIETKUA U
BHJIa XUMHUYECKOU CBSA3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPTraHUYEeCKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanust XuMUYeCKUX peakiuii o pa3audHbIM MpU3HaAKaM (TI0 YUCITY
M COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIIoBOMYy 3¢ dekTy, Mo
U3MEHEHHIO CTETICHEeW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, M0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLINH, TEPMOXUMHUECKUE
YpaBHEHUS.

[lonsiTue 0 ckOpoCTH XuUMUYecKoW peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe 0 TOMOT€HHBIX M T'e€TEePOTreHHBIX
peakuusx. [lonarue o karammse. [loHsTre 0 xXuMnueckoMm paBHoBecun. DakTopsl,
BIUAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOKEHUE XHUMHUYECKOTO

paBHOBECHS.
OKHCIIUTETbHO-BOCCTAHOBUTEINIbHBIE  PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHue  ypaBHEHH
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OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust FNEKTPONUTUIECKON TUCCOUUANU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M NIHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
XUMUYECKO# cBsi3H. CteneHs auccounannu. CUIIbHBIE U CIIA0BIE 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUs peaKIuii IOHHOTO 0OMEHa,
NOJIHBIE W COKpAILIEHHBIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMM W CcOJell B CBETE MPEACTaBICHUM 00 3IEKTPOJIMTHYECKOU
nucconuanyu. KauectBeHHbIe peakii Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepuMenm:

O03HAKOMJIEHUE C MOJENSIMU KPHUCTAUIMYECKUX PEHIETOK HEOPTraHWYECKHUX
BEIIECTB — METAJIOB M HeMeTasioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopuga HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu
OT BO3JCHUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLECCa JUCCOLMANMM KHUCIOT, WIENOYEd U  COJIeh
(BO3MOKHO  MCIIOJIb30BaHME BHJAEO MaTepuajoB), MPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOro  OOMeHa
(oOpazoBaHue oOcajgka, BBIJICICHUE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pas3lioKeHHs,, COCTUMHEHHUS), PACIIO3HABAHNE HEOPTAaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAaKIMid Ha HWOHBI, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl u ux coeinHeHUs!

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuandeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHWMHUYECKHE CBOMCTBA Ha IIpUMEPE  XJIOpa
(B3aMMOJEHCTBHE C MeETalJlaMd, HEMeTaUlaMHy, IeJIo4aMH). XJIOPOBOJIOPOI.
ConsiHass KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJY4YEHHE, NMpUMEHEHUe. JlencTBue
XJOpa M XJIOPOBOJOPOJA HAa OPraHW3M YeJIOBeKa. BakHEeWIHe XJIOpUIbl U HX
HAXO0XKIEHUE B IPUPOJIE.

O6mras xapaktepuctuka diaeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUTOTPOIHbIE MOAU(PUKALIMKN KUCIIOPOJa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoCHHE, (QU3HUECKUE U
XxuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwmciora, (QuU3HUECKMe W XHMHYECKHE CBOMCTBA (0OIME Kak
IOpeICTaBUTENd Kjacca KHCIOT W crneuuduueckue). XUMUYECKHE PpPEeaKIuHu,
JeXalle B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COIM CEPHOUM KUCIOThI, KAYECTBEHHAS PeaKiys Ha
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cynb(dar-non. Haxoxxnmenue cepbl W €€ COCIUHEHMA B MPUPOJe. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeAbl COCIUHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUSI.

OO6miast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, PACHPOCTPAHEHHE B MPHUPO/IE,
busngecKre 1 XUMHIECKHE CBOMCTBA. KpyroBopoT a3ora B nmpupojie. AMMHAK, €T0
du3nUecKre 1 XUMUIECKHIE CBOMCTBA, MOJTydeHue 1 nmpuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ moJiydeHue, GU3HUYEeCKUe U XUMHYECKUE
cBOlicTBa (00mMe Kak TPEACTABUTENs Kiacca KHUCIOT W CHernuduyuecKue).
Ucnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B Kaue€CTBE MHUHEpaIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpe/ibl COSTMHEHUSIMUA a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajuoTpornHeie Moaudukanuu (ocdopa, Guzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciiora, GU3NIeCKre U XUMHISCKHE CBOMCTRA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHHUN.

O6mras xapakrtepuctuka 37aeMeHTOB [VA-rpymmbl. OcoOEHHOCTU CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHCICHUS.  YTIEpoJd,  aJJIOTPOIIHbBIE
MOAU(PUKALIUKA, PACHPOCTPAHEHUE B TNpuUpojae, (U3MYecKkue U XUMHYECKUE
cBoricTBa. Ancopomusa. Kpyrosopor yriepona B npupojae. Okcuapl yriepoja, ux
dbu3uyeckre W XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJYyYEeHHE U TPUMEHEHHE. DKOJOTUYECKHE TPOOJEMBbI, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riaoOalbHOrO TMOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekT. YroapHas KUCIoTa U €€ COolMM, UX (PU3NIECKUEe M XMMHUYCCKHE CBONCTBA,
nojayuyeHue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHHI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MTPOMBIIIJIEHHOCTA U CEIHCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TTOHATHSA 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, dTHIICH, alleTUJICH, 3TAaHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOAOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
MPOJIYKThl UX MepepaboTku (O€H3MH), UX pOJib B OBITY W IPOMBIIICHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YIIIEBOIaX — U UX
poiu B KM3HM 4elloBeKa. MarepuaabHOE€ E€IUHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCIMHCHUU.

Kpemuuii, ero ¢Qusnueckue MU XUMHUYECKHE CBOMCTBA, IMOJyYCHUE U
npuMmenenue. CoeauHeHus: KpeMHHs B mpupojge. OOmue mnpejcTaBlieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
OBITYy, B MPOMBINUICHHOCTH. BakHeWe CTpouTenbHbIE MaTepualbl: KEpaMuKa,
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CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobaembl 6€30MacHOro MCHOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[0OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKUUid Ha XJIOPUA-HOHBI U HAOIIOJEHUE PU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkaroure (QU3NYECKHe M XUMHUYECKHE CBOWMCTBA
TraJIOTEHOB U WX COEJIMHEHHH (BO3MOKHO HCIOJIB30BAHUE BHUICOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJOpUIOB (TaJOT€HUIOB), O3HAKOMJIEHHUE C
oOpa3naMu  cepbl W €€  COCOUHEHUSIMU  (BO3MOXHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHILICHTPHUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3Y4YCHUE XHUMHYECKHX CBOICTB
pa30aBIEHHON CEpHOI KUCIOTHI, IPOBEICHUE KAUECTBEHHOW peakluu Ha Cyb(har-
MOH W HaONIOJIeHHWE TMpHU3HaKa €€ MPOTEKaHHs, O3HAKOMIICHHE C (PU3NYECKUMH
CBOMCTBaMH a30Ta, (ochopa M MX coeAUHEHUH (BO3MOKHO HCIIOIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyYCHHE,
coOupaHue, paclo3HaBaHME€ U H3YYEHHE CBOWCTB aMMMaKa, IMpPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocpaT-uOH U U3yUYEHHUE NPU3HAKOB
MX IPOTEKaHMUsI, B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXKHO HCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEeHUe Mojelen
KPUCTAJUIMUECKUX pEIIETOK aiMasa, rpaduta, (QymnepeHa, O3HAKOMIIEHUE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOrasa, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHHE KAaUYEeCTBEHHBIX pPEaKIMil Ha KapOoHAT U
CWIMKAaT-UOHbl W M3YyYECHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C
OPOAYKUMEH CHJIMKATHOM IPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMETAIUIbl U UX COCTUHEHUS.

MeTa/liibl 4 X COeJUHEHUS

OO6mast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUH
ux nonoxeHus B Ilepuommueckoi cucreme xumudeckux snemeHroB . N.
MengaeneeBa u ctpoeHusi arToMoB. CTpoeHHE METaaioB. Mertalmueckas CBA3b U
METaJuIMuecKas  KpUCTauIMuecKas  pemérka.  DJIEKTPOXMMHYECKHMU  psif
HaIpsHKEHUN MeTauioB. OU3NUecKre ¥ XMMUUYECKHE CBOMCTBA MeTauioB. O0mme
crocoObl monydeHus: MetawioB. [loHsSTHE O KOpPpPO3MM METAJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmaBbl (CTaib, YYTyH, IIOPaTIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[IlenouHble MeTalIbl: MojokeHue B lleproanyeckol cucteMe XMMHUYECKHX
anemeHToB . 1. MenneneeBa, CTpO€HHME UX aTOMOB, HAaXO0XIAEHUE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanusi). OKcuabl u
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TUAPOKCUIIBI HAaTpusi M Kamus. IIpuMeHeHue IIEeNOYHbIX METAUIOB M HX
COECIMHEHUM.

[I{enoyHO3EeMENbHBIE METAJUIBI MarHMil W KaJdbUUW: IIOJOKEHHE B
Ilepnonuueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, Hax0JI€HUE B Npupoae. Pusnueckue u XMUMHUYECKHUE CBOWCTBA MAarHuUs
U Kanpuusa. Baxueliume coeiuHEHHs Kajblusi (OKCUZ, THUAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMHUHUNA: TIOJI0)KEeHUE B [leproinueckor CuCTeMe XUMUYECKUX JJIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aToma, HaxOXKIeHHE B mnpupone. Pusnueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U THUIPOKCHUIA
AIFOMUHUS.

XKenezo: nonoxxenue B Ilepuoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B mpupone. PuU3NUECKHE H
XHUMUYECKHE CBOMCTBA jkene3a. OKkcupl, ruipokcu sl U comn xkenesa (11) u sxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumMenm

O3HAaKOMJIEHHE C O00pa3llaMM METalIoOB M CIUIaBOB, MX (PU3HMUECKUMHU
CBOMCTBaMH, M3YyYEHHME  PE3yJIbTaTOB KOPPO3UM  METALIOB  (BO3MOYKHO
UCIIOJb30BaHUE BUAECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOAEHMCTBHS OKCHJIA
KaJIbLIMSI U HATpUs C BOJOM (BO3MOKHO MCIOJB30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHHUS JKEJle3a B KHUCIOPOJE
(BO3MOXKHO ~ MCIOJB30BAHME  BUAEOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KajablWs, aTlOMUHUS, [IUHKA, JKelie3a
(IT) u xeneza (I1I), meau (1), HaGnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITMBAHMS
IJJaMEHW HWOHaMU HaTpHsl, Kalus W KaJblMs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEJOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCH/IA ATFOMUHHUS
Y TUIPOKCH/IA IMHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 331a4 110 TeMe «BaxHeimme
METAJIbl U UX COCITUHEHHUSI.

XuMHS U OKPYXKAKOIIAS cpeaa

BemectBa m Marepuanbl B TOBCEIHEBHOM KH3HM 4YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILLECTB U XUMUYECKUX peakiuil B ObiTy. IlepBasg momors npu
XUMHYECKUX 0KOTrax U OTPABIICHHUSIX.

XVWMHUYECKOE 3arpsi3HEHHE OKpYKaroUled cpelbl (MpefenbHas I0IyCTUMast
KOHIIeHTpanus BeiecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

U3ydeHue 00paslioB MaTepUajoB (CTEKJIO, CIUIaBbl METAIOB, MOJIMMEpPHBIC
Marepuabl).

Meosicnpeomemmnule ceéazu
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Peanuzanus MeXnpeaMETHBIX CBsA3eW NPH W3yYeHUM XMMUU B 9 Kiacce
OCYIIECTBIIIETCS. Yepe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAyYHBIX
MOHSTU, TaK U TIOHATUHN, SBJSIONINXCS CUCTEMHBIMU JJISi OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TMOHATUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIacCH(PUKANKs, TEPUOAUIHOCTh, HAOIOJACHHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJIeb, SIBICHHUE, MApPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIIHI.

@dusnka: marepus, aTroM, OJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYJNA, DJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJYIPOBOIHUKH, TUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (PU3MUYECKHE BEIMYWHBI, CAUHHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunTes, npixanue, 6mocdepa, 3KOCHUCTEMA, MHHEpAJIbHbIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: armocepa, rugpochepa, MHUHEpadbl, TOPHBIE IOPOJIBI,
MOJIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOIHBIC PECYPCHI.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MPOTPAMMbI OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTHTAIOTCS B XO0J€ OOy4YeHUS XHMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMHU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOlllecTBE TMpaBWIaMd W HOPMaMu MOBEACHUA M CIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIINXCS.

JIugyHOCTHBIE ~ pE3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJACTBOBATbCSl CUCTEMOM IMO3UTUBHBIX LEHHOCTHBIX OPUEHTALMUA W
paclIMpEeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCITUTAHMSA:

LIECHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XUMHUYECKOW HAyKu B JKU3HU
COBPEMEHHOT0 O00IIeCTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHON HHMOpMaiuen o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHMS:

MPEJICTABICHUSI O COLMAJIBHBIX HOpPMax H IMPaBUJIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM,  TBOPYECKOM W OpPYrUX  BUAAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NESTEIBLHOCTH IMpHU
BBITIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIIIOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MPOCKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOILIECCE OTOM Yy4YEeOHOW MESITeNbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TOBEJCHUE M TMOCTYNKHM CBOMX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUMN MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHYECKUE TIPEACTABIEHUS] O BEIIECTBE M XWMHUYECKOM pPEaKILIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUS CYITHOCTH HAYYHOW KapTHUHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJbI, B3aUMOCBA3IX YEJIIOBEKA C
IPUPOTHOMN CPEOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[03HABaTEJIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIyY€HUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIC NJii OOBSICHEHHS HAOII0JJaeMbIX IPOIIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIIbCKOW KyJIbTYPHI, B TOM YHUCIE
HaBBIKOB CaMOCTOATEIBHON paboThl ¢ Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
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JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH WH(MOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEN0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH M YPOBHS OOy4Y€HHS B
JIaJbHEHIIEM;

4) dpopMupoOBaHUA KYJIbTYPbI 310POBbA:

OCO3HaHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIs, HAPKOTUKOB, KypeHUsI),
HEOOXOUMOCTH COOJIOJEHUSI TMpaBWil OE30MaCHOCTH TMpU  OOpallleHUU C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOTO BOCIIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YUYECHHIO TPOPECCUI U Tpyla pa3InuyHOTO PoJa,
YBAXEHHE K TPYyAy W pe3yibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHMM MO XWUMHUH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodheCcCuOHATBHON JACSITEIIbBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPOheCCUOHATBHOU CpeJIe;

6) 3K0JIOrH4eCKOro BOCIIUTAHUS:

AKOJOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, TOHUMAaHUE [IEHHOCTU 3I0POBOIO U
O0e3zonmacHOro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3MUEeCKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHMS
npaBuiI 0€30M1aCHOTO MOBEJCHUS MIPH padOTe C BEIIECTBAMHU, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIIKX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIydaeMble NIPU MU3YYEHUU XUMHH, IS
pelLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEW MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  3KOJIOTUYECKOM  KyJNbTYphl, OCO3HaHUSl TIJ00aNbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIEM M IMyTel WX PEelICHUs] MOCPEJICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B TTO3HABATEILHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX pPE3yJNbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PECHUsI OOIIECHAYyYHbIE TIOHATHS (3aKOH, TEOpHs,
MPUHITUT, TUIIOTE3a, (PAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpPEIMETaxX W MO3BOJISIOT Ha
OCHOBE 3HaHWM M3 3TUX NPeIMETOB (HOPMHUPOBATH MPEACTABJICHUE O LIETOCTHON
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HAy4YHOU KapTHUHE MHpA, U YHUBEpCaAIbHbIC yueOHbIe NeHCTBUS (TT03HABATENbHBIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OECIeunuBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHHIO Yy4eOHOM
NEeSTETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIACIATH UX XapaKTEpHbIE
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TMOHSTHUSMH), UCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTIETBHBIX ()aKTOB U SIBICHHM, BEHIOMPATh OCHOBAHMSI 1
KpUTEpUH JJIs1 KJIACCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHABJIMBATh MPUYUHHO-CIICACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUUECKHE pacCyX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHATh B TMPOLECCE IMO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUSI —
XUMUYECKUNA 3HAK (CMMBOJ DJIEMEHTAa), XUMH4Yeckas (opmylia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC
PU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIUi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEJACTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble ucciieoBaTe/ibCKHe 1eiiCTBUA .

YMEHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAa4€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXE€ B KauyeCTBE OCHOBBI Jisi (OPMUPOBAHUSI THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUN;

MPUOOpPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd W IPOBEICHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOlomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYIHpPOBaTh 0000IICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIHIO
Pa3IUYHBIX BUIOB U (HOPM MPECTABICHUS, TTOYyIaeMYI0 M3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEp)KaHHUs, CIPaBOYHbBIE
nocobusi, pecypcbl MHTepHeTa), KpUTUYECKH OIICHUBATh MPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;
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YMEHHE MPUMEHTh PA3IMYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
MHPOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJI BBIITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0JacTl UCHOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BbIOMpATh ONTUMAIIBHYIO (hOpMY MpeACTaBIECHUS UH(POpMALUU U
WUTIOCTPUPOBATh pEIIAeMble 3aJaull HECIO0XHBIMU CXEMaMH, JharpamMaMu,
apyrumu GopmMamu rpaduKu U UX KOMOUHAIMSIMU;

YMEHUE UCIOJNb30BaTh W AaHAJIM3UpOBaTh B Ipolecce y4eOHOH U
UCCIIEIOBATENBCKON N1€ATEIbHOCTY MHPOPMAIUIO O BIMSHUM MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCHOpPTa HA COCTOSIHME OKpYXKarolled NpHpPOIHOM
CpeIlbl.

KoMmyHnKkaTHBHBbIE yHUBePCAJIbHbIE Y4eOHbIe 1eiCTBHSA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XoJ€ Juajora W (WIM) JIUCKYCCHUHU) TIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYJIMPOBATH CBOM  MNPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NOPEACTaBIATh  IOJYYEHHBbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
NESATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3EHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (JaOOPaTOPHOIO OIBITA,
71ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHUSI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOMU
MO3HABATEIbHOM W HMCCJENOBATEIbCKOM  JEATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIMX NpPOOJIEM Ha OCHOBE Y4yé€Ta OOLIMX HHTEPECOB U COTJIACOBAHUS
no3uuit (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUM, OIPEICICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBIC yHUBEpPCAJIbHbIC YUeOHbIE ACHCTBUS:

YMEHUE CaMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTD, BHIOUPATh Hanbosee d(PPeKTUBHBIC CIIOCOOBI peleHns YUeOHbIX U
NO3HABATEJIBHBIX 3a/a4, CaMOCTOSITEIbHO COCTABJISITH WJIH KOPPEKTHPOBAThH
IPEIJIOKEHHBIM  aJITOPUTM  JCHUCTBUUA NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEILIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3YJIbTaTa 3asBJIICHHON LIEJM, YMEHUE
HCIIOJIB30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHHM.

MNPEJIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB 1O OCBOCHHUIO 00s3aTE€IBLHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOM QeaepabHON pabdodyeil Mmporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIUMUCS HAay4HbIE 3HAHUS, YMEHHUS M CIIOCOObI
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NEUCTBUN, crnenmupuIecKkue sl TpeAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  MOJYYEHHI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoniy oOydenus B 8 kjiacce npeIMeTHbBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e paCKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSITUWA: aTOM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHHS, XUMHUYECKasl peakius, KiacCUPUKAIMs peakiuil: peakiuu
COCAMHEHHUS, PEaKUUU PAa3JIOKEHUs, pPEaKUUd 3aMEUICHUs, peaKuuu
oOMeHa, HK30- U SHJIOTEPMHUUECKUE PEAKIINH, TETII0BOU A(EKT peakiium,
AIpO aToMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJISApHAs U HEMOJspHAas KOBaJCHTHas CBS3b,
MOHHAs CBS3b, MOH, KATHOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBa
(IporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

e WIUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUHA H
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BEUIECTB U UX MPEBPAIICHUII;

* ICTI0JIB30BaTh XUMHUYECKYI0 CUMBOJIUKY JJIsI COCTAaBICHUSI (POPMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

¢ OTNIPENEIISATh BAJIEHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHHS  DJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIUHEHHM T0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W WMOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSAX;

epackpeiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHUSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUsI, 3aKOHA ABOTaJIpo;

e OMHUCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuonnueckon
CUCTEMbl XHMHWYECKHUX DJEMEHTOB: pa3iuyaTh TMOHITUS «TJIaBHas
noarpymnma (A-rpymnma)» u «modounast noarpymnmna (b-rpynma)», maneie u
OOJBIIIE TIEPUOJIbI, COOTHOCHUTH O0O0O3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3ementoB J[. .
MeHnneneeBay C YHCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 00Ilee Ynuciao dIEKTPOHOB
Y pacnpeereHue UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIIUPOBATh XUMHUYECKUE DSJIEMEHThI, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (IO YUCIY M COCTAaBY YYaCTBYIOIIHMX B PEaKLUU
BEIIECTB, 110 TEIIOBOMY 3D PeKTy);

e XapaKTEepU30BaTh (ONUCHIBATh) OOIIME XWMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKasi OMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

« IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTU OT HUX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHUA B
Pa3IUYHBIX YCIOBUSAX;

 BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILLIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOTrO 3JEMEHTa Mo (opmysie COequHEHUs,
MAacCOBYK) [IOJIF0 BEIIECTBA B pPacTBOPE, MPOBOAUTH PACUETHI 11O
YPaBHEHUIO XMUMUYECKOUN peaKIni;

¢ IPUMEHATH OCHOBHBIE OINEpPALMM MBICIUTEIbHON AEATEIbHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHE, OO0OOIeHHe, CHUCTEeMaTU3aIUI0, Kiaccu(uKaluio,
BBISIBJICHHE MPUYUHHO-CICACTBEHHBIX CBSI3€H — IJIs1 M3yYeHHUs CBOMCTB
BEUIECTB M XHMHYECKUX pPEaKIUH, eCTECTBEHHO-HAyYHbIE METObI
NO3HaHUsI — HAOJIOJEHUE, U3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

e CJIEZIOBATh MPABUJIAM TOJIb30BAaHUSI XUMHUYECKOW NOCY0M U 1ab0paTOpHBIM
o0opyJoBaHMEM, a TaKXe TMpaBuiIaM oOOpalleHus C BEIIeCTBAMU B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OIBITOB MO TMOJYYEHHIO M COOUPAHHIO Ta3000pa3HbIX
BEIIECTB (BOJIOPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECTEHHON MACCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIOT C MOMOIIBI0 MHAUKATOPOB (JIakmyc, dheHOoI(pTaNenH,
METWJIOPaHX U APyTrue).

K xoHiy oOydenus B 9 Kkiacce npeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

ePACKpBhIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHUNA: XUMHYECKUUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTb, CTEMEHb
OKHUCJICHUS, XUMUYECKasl pPeaKiusi, XUMUYecKas CBSA3b, TEIJIOBOU 3PdeKT
peakiuu, MOJb, MOJSIDHBIH  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEDIJICKTPOJUTHI, JJICKTPOJUTHYECKAS JTUCCOIMAINS, PEAKIIMH HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBecHEe, OOpaTUMblE U
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HeoOpaTUMble pEakKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBIICHHUE,
ajmoTponus, aMmGOTEPHOCTh, XUMUYECKass CBsA3b (KOBAJICHTHAs, MOHHAS,
METAJJIMYecKas), KpUCTANIMYECKasi pemeTka, KOpPpO3us METaJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKON pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
koHneHntpanus [TJIK BemecTna;

e WITIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TOHSATUH H
IPUMEHSTH 3TH NOHATHUS IIPYU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;

¢ MICTIOJIH30BAaTh XUMHYECKYIO CHMBOJIUKY JIJISI COCTABJICHUS (DOPMYJI BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIINM;

e OTIPEEIATh BAJEHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PpA3JIUYHOTO COCTaBa, IPUHAJICKHOCTh BEIMIECTB K
onpenenEHHOMY KJacCy COEIMHEHHM 1o (opmyiiaM, BUI XUMUYECKON
CBsI3U (KOBAJCHTHAs, WOHHAs, METAUIMYeCKas) B HEOPraHUYECKHUX
COCMHEHUSX, 3aps]l MOHA MO XUMUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUTMYECKON
PEMETKN KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cMmbica llepmommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabmunyto ¢opmy Ilepuoandeckoil cuCTeMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUA «TJaBHasg mnoArpynmna (A-rpynmna)»y M «1moOoyHas
noarpynmna (b-rpynma)», manbie W OOJbIIME MEPHUOJbI, COOTHOCHUTH
0003HaYCHHUs, KOTOpPhIE MMEITCA B IEPUOJWYSCKOW Tabiwuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOlIee 4YHUCIO JJIEKTPOHOB W
pacrpenieieHie WX IO DJICKTPOHHBIM  CIOSIM), OOBSCHSATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U WX COCIAMHEHUU B
npeAenax MaJibIX MEPHOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

e KJ1acCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (M0 YMCIy M COCTaBy YYacTBYIOUIMX B pEaKIUU
BEIIIECTB, TI0 TEIIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTETICHEH OKHUCIICHUS
XUMHYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBATH) OONIME H CHENUPUUIECKUE XUMHUUYCCKHE
CBOMCTBAa TPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUM;

¢ COCTaBJISITh YPABHEHHUS JIEKTPOJIUTHUECKON AUCCOIMALIMNA KUCIIOT, IIEI0Ue
Y COJICH, TIOJIHBIE ¥ COKpAIEHHBIE YPaBHEHUS PEAKIIMi HOHHOTO OOMEHa,
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YpaBHEHUSI PEAKIHi, MOATBEPIKIAIOIINX CYIIECTBOBAHUE TC€HETHYCCKOU
CBSI3U MEXKTY BEIIECTBAMH PA3INIHBIX KIIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUi
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,

 [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAICHU B Ppa3IMYHBIX
YCIIOBUSX;

 BBIYUCIISITh OTHOCUTEILHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO [IOJII0 XHUMHYECKOTO »djeMeHTa 1o ¢GopMyse COEeIUHEHHS,
MacCOBYIO [IOJIIO BEIIECTBA B PacTBOpE, MPOBOAUTH pPacu€Thl IO
YPaBHEHUIO XUMUYECKOUN peaKIny;

¢ COOJTFOTaTh TIPABHIIA TIOJB30BAHMS XUMHUYECKON MOCYI0M U J1a00paTOPHBIM
o0Opy/loBaHUEM, a TakXKe TMpaBuia OOpallleHHs C BEIIECTBaMH B
COOTBETCTBUM C HWHCTPYKIHMSMH TIO BBIMIOJHEHUIO JIaDOpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUI0 W COOMPAHUIO Ta3000pa3HBIX
BEIECTB (aMMHAaKa M YTJIEKUCIIOTO Ta3a);

 IPOBOJIUTH PEAKITNH, TTOATBEPKIAIONINE KaYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOoHart-, docdar-, cunukar-, cyinbdar-, THUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTAaHUICCKUX BEIICCTR;

 IPUMEHSATHh OCHOBHBIC OTIEpPAIlNH MBICITUTEIBHON JACATEIPHOCTH — aHAIIN3 H
CHUHTE3, CpaBHEHHE, O0O0OOIECHHEe, CHCTEMaTH3alMIO,  BBISBICHUC
PUYUHHO-CJICICTBEHHBIX CBA3€H — I WU3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUSA —
HaOIOAICHUE, W3MEpPEHUEe, MOJCIMPOBAaHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanyectBo 4acos
Ne HauMeHoBaHMe pa3iesioB U JaekTpoHHble (UG poBbIE)
KouTtpoabHbie IIpakTnyeckune
n/n TeM NMPOrpamMmmbl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3nen 1. IlepBoHaYa/ibHBIE XUMHYECKHE TOHSITHSA
Xumusi — BaKHas 001acTh

11 €CTECTBO3HAHUS U 5 2 bubmorexa [IOK

' IPaKTHYECKOM IEATENLHOCTH https://m.edsoo.ru/7f41837¢c

YeJoBeKa

12 Bemecrsa u xumuueckue 15 1 bubmmoreka 1HOK

' peaxiuu https://m.eds00.ru/7f41837c

Hroro no pazaeny 20

Pa3znen 2. BaxkHeiimine mpeacTtaBuTe/] M HEOPraHUYeCKUX BelIECTB
21 Bozayx. Kucnopon. [onsitue 6 bu6moreka [IOK

' 06 OKCHIax https://m.edsoo.ru/7f41837¢
59 Bonopoa. IlonsTre o kucmorax 3 1 bubmuotexa 1IOK

' 1 COJIAX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubnuorexa I{OK

' OCHOBaHHSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bu6morexa [IOK

' HEOPTaHWYCCKUX COCTMHEHUI https://m.edsoo.ru/7f41837c

Hroro mo pazgemy 30

Pa3pnen 3. [lepuoguyecknii 3axkoH u [lepnoanuyeckas cucreMa xuMudeckux 3jemeHToB /I. U. MenaesieeBa. CTpoeHue aTOMOB.

XumMuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE P€aKkuuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepuoauueckuil 3aK0H U
31 [Tepuonuueckas cucrema 7 bu6morexa 1IOK
' XMMHYECKHUX dyeMenToB JI. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
Xumuueckasi CBSI3b. Eub 10K
nbmmoreka
3.2 0) - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKIHN
Bbubmuoreka 1IOK
41 15
OO HO pasACty https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB ITO 68 5
I[MTPOT'PAMME
9 KVIACC
KoanuecTBo uyacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ KontpoJbhbie IIpakTHyeckue
NMporpaMmaI Bcero oOpa3oBaTeibHbIE
padoThbI padoThbI
pecypcbl
Pa3nen 1. BeniecTBO U XUMHUYECKHE PeaKIIUU
11 [ToBTOpeHue u yriryoieHue 3HaHuM 5 1 bubmnorexka ITOK
' OCHOBHBIX Pa3/ieNioB Kypca 8 kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmoreka 1IOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DNEeKTPOIIUTUYECKAsT AUCCOLUALINA. 8 1 1 bubmoreka 1IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XuUMHYECKHE PEaKINHU B pacTBOPax

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

Hroro mo pazaery 17
Pa3gen 2. HemeTaJlJIBI M1 UX COeTMHEHUS
21 OO0m1as XxapaKTeprucTHKa XUMUYECKUX 4 bubmmorexa [IOK
' snemeHToB VIIA-rpynnel. ['amorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTePUCTHKA XUMHUYECKUX
2.2 si1eMeHTOB VIA-rpymnmnel. Cepa u eé 6 bubmorera [OK
' PYIHEL &-€p https://m.edsoo.ru/7f41a636
COCIMHEHUSA
OO6mas XxapakTepUCTUKAa XUMUYECKHUX
2.3 anemeHToB VA-rpynnsl. A3oT, pochop u ux 7 bubamorexa [OK
' DY TR ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO11as XxapaKTepUCTHKA €CK
24 k) eHI e;I Xop IJAp oyt Xné\/mqe oI/IX 8 bubmmorexa LIOK
. MCHTOB =T IIITBI. T nu
" N 12 Tepon https://m.edso0.ru/7f41a636
erMHI/II/I U UX COCAUHCHUA
Uroro no pazgeny 25
Paznen 3. MeTaJJIbI M X COeTHHEHHS
Bbubmorexa 1HOK
3.1 o I 4
Obnye croficTRa METAIIOR https://m.edsoo.ru/7f41a636
bubmoreka 1HOK
3.2 B i 16
AXKHCUIIINEC MCTAJIJIBI 1 UX COCAUHCHUS https://m_edsoo_ru/7f4]_a636
Hroro no pasneny 20
Pa3nen 4. Xumusi u okpy:kawmasi cpeia
4.1 BemecTBa 1 MmaTepuasl B )KU3HHU UEJIOBEKA 3 bubmorexa LOK
' B P https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
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Pe3epBHOE Bpems

bubmmoreka 1HOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME

68
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IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA

OCHOBHOMU

OBPA3OBATEJBbHOHN ITPOI'PAMMBI

8 KJIACC

Kon
NpoBePsIEMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHbIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTesibHOM NMPOrpaMMbl OCHOBHOT0 0011ero o0pa3oBaHus

1

ITo Teme: ((HepBOHa'-IaJ'IBHHe XUMHUYCCKHEC ITOHATHUA

11

pacKphIBaTb CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: aToM,
MOJIEKYJIa, XHMHMUYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTEJIbHAsE aTOMHAsi M MOJIEKYyJIsipHas Macca, KOJIUYECTBO
BEI[ECTBAa, MOJIb, MOJSpHas Macca, MaccoBas JO0JIsI XHUMHYECKOIO
JJIEeMEHTa B COCAMHEHUH, MOJSPHBIA 00BEM, XMMHYECKas pPeaKIus,
KIaccuukamus  peakuuii:  peakiuu  COSIUWHEHUS,  peaKIuu
pasioKeHUs, PpEeaKIuU 3aMeIleHHs, peaknuu oOMeHa, 3K30- H
SHAOTEPMHUUYECKUE DPEaKIHH, TETUIOBOW 3(PQeKT peakuuu, pacTBoOp,

MaccoBasi JI0JI BemlecTBa (MPOICHTHAs KOHIIEHTPAIMs) B PacTBOPE

1.2

HWIUIFOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XWUMHUUYCCKHX MOHATHH U

MNPUMCHATD 3TU MOHATHSA ITPHU OIMMMCAHUU BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIIOJI30BaTh XMMHUUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJIEHUS (HOpMyT

BEILIECTB U yPAaBHEHUI XUMHUUYECKUX PEaKLUi

14

pacKpbIBaTb CMBICJI 3aKOHOB COXpaHCHUA MaccChbl BCIICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHH, 3aKOHA

ABoraapo

15

ONpCACIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

KJIacCU(PUIMPOBAaTh XMMHUYECKUE pEaKUUH (MO0 YUCIAYy U COCTaBy

YUYaCTBYIOIIMX B PEAKLUH BEIIECTB, MO TEIUIOBOMY 3 dEKTy)

1.7

BBIUHCIIATb OTHOCUTCIIBHYIO MOJICKYJISAPHYHO H MOJISIPHYIO MAcCChI

BCIIICCTB
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18

BBIYUCIISITH MAacCOBYIO JOJIF0 XHMMHUYECKOTro 3jeMeHTa 1o (opmyie

COCIIUHEHUS,

1.9

BBIYHCIIATHD MAaCCOBYIO OOJIKO BC€IICCTBA B paCTBOPE

1.10

MPUMEHATHh €CTECTBEHHOHAYYHbIE METObI TIO3HAHUS — HAOIIOCHUE,
U3MEpPEeHHe,  MOJEIUpOBaHUE, SKCHEPUMEHT  (peasibHBIA U

MBICJICHHBIIN)

ITo Teme: «BaxxHeiine NpeacTaBUTEIN HEOPTaHUYECKUX BEIIECTBY»

2.1

pPacKpbIBaTb CMBIC]I OCHOBHBIX XHMHYCCKHX MOHSTHH: OKCHA,

KHCJI0Ta, OCHOBAHHE, COJIb

2.2

OonpeacATb MPUHAMICIKHOCTL BCHICCTB K OHpCI[CJ'IéHHOMy KJIacCy

coeMHEeHuH 1o popMyiam

2.3

KJacCU(pUIIMPOBATH HEOPraHUYECKHUE BEIECTBA

24

XapaKTCpPHU30BaATh (OHI/ICBIBaTI)) 06H_[I/Ie XUMHUYCCKHUC CBOIiCTBa
BCIICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPKAAA OIMHMCAHUC IIPHUMEpPpAMU

MOJICKYJIAPHBIX ypaBHeHPIfI COOTBCTCTBYIOIIUX XUMHYCCKUX peaKuHﬁ

2.5

IIPOrHO3UPOBATb CBOMCTBaA BCIICCTB B  3aBHCHUMOCTH OT HX
Ka4€CTBCHHOIo CoCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKHUX

MPEBPAILCHUN B PA3JIUYHBIX YCIOBUAX

2.6

CleoBaTh MpaBWJIaM TIOJIb30BAaHUS XMMHYECKOH TMOCyAol U
nabopaTopHbIM 00OpyAOBaHUEM, a TakKe NpaBWJiaM OOpaIieHHs ¢
BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKLUHMSIMHU IO BBIMOJHEHHUIO
1a00paTOPHBIX XUMUYECKHX OIBITOB MO TOJYYCHHIO M COOMPaHHIO
ra3zoo0pa3HbIX BEIIECTB (BOIOPOJa W KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB C ONPENENEHHOW MacCOBOM Joiel pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH ¥ TPOBOAUTH XUMHUYECKUE IKCTIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB MIENOYEH M KHUCJIOT C IOMOIIBIO

MHJIMKATOPOB (JI1akMyc, (eHondTanenH, METUIOPAHX U JpyrHe)

2.7

HPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIuU

ITo teme: «llepumomnuecknii 3akoH u llepmommdeckas cucrema
xumuueckux anemeHtoB . M. MenaeneeBa. CtpoeHue aromos.

Xumndeckas cBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEILHBIE pCaKkuumn»

3.1

pPacCKpbIBaTb CMBICI OCHOBHBIX XHUMHYCCKHUX HOHSITHH: AApO aTroma,
3J'IeKTpOHHBII>i o) ()7 aroMa, aTOMHasiz Op6I/ITaJ'IB, paauyc aroma,

XUMHYCCKasd CBA3b, MOJIApHAasA W HENOJpHAas KOBAJICHTHAsA CBA3b,
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3JIEKTPOOTPHUIIATEILHOCTh, HWOHHAS CBSI3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/ILH/IPOBaTB XUMHUYCCKHUE 3JICMCHTBI

3.3

ONHCHIBAaTh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepmoamueckoit
CHUCTCMbl XHUMHYCCKHUX OJJICMCHTOB: pas3jindaTb IIOHATHUA «TrJIaBHaA
noarpynma (Arpynma)» u «mobounas moxarpymnma (brpymma)y,

«Majble» U «OOJIBIIHEY epuoabl

3.4

packpeiBaTh cmbica Ilepuomguueckoro 3akona J[.MI. Menpaeneena:
JACMOHCTPpUPOBATH IOHUMAaHHUEC HGpHOILH‘lCCKOfI 3aBHCHUMOCTH CBOWMCTB
XUMHYECKHX OJJIEMEHTOB OT WX TmoJiokeHus B Ilepuogmdeckoit

CHUCTEMC

3.5

COOTHOCUTH  00O3Ha4YeHHUs, KOTOpbIE HMEITCA B  Talnuue
«Ilepnonuueckas  cucrema  XUMHYeCKHX  ayemeHtoB  J.M.
MenpeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB U 3apsja sAapa, olliee YuciIo

QJICKTPOHOB U paCHpCACJICHUC UX 10 IJICKTPOHHBIM CJ'IOHM)

3.6

OIIPCACIIATH CTCIICHDb OKHMCIICHHA JJICMCHTOB B 6I/IHapHBIX

COEIUHEHUIX

3.7

OnpecacIATb BHUIO XUMHYECCKON CBSI3U (KOBaJ'IeHTHa}I u I/IOHHaSI) B

HCOPraHUYCCKUX COCANHCHHAX

9 KJIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHbIE Pe3yJabTAThl 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOIO 001ero o0pa3oBaHMs

1

ITo Teme: «BelecTBO 1 XUMHYECKas peaKkuus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIIOHATHH: pPacTBOp,
ANEKTPOJIUTBI, HEDJIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAss JUCCOLMALUs,
peaknuy MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTuMble " HeoOpaTuMbIe peaxuu,
OKHCIIUTEIbHOBOCCTAaHOBUTEIIbHBIE peakuum, OKUCIIUTEb,
BOCCTAHOBUTEIb, OKHMCIEHUE M BOCCTAaHOBJIEHUE, aJUIOTPOIHS,

aM(pOTEepHOCTh, XWUMHYECKass CBs3b  (KOBaJEHTHAs, HWOHHAs,
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METAJUIMYECKasd), KpUCTAUIMYECKas pEIIETKA, CIUIABBI, CKOPOCThb

XAMHUYECKOW PEaKIHUU

1.2

WIIIOCTPUPOBATHE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATHH U

IMPUMCHATD OTU IMOHATHA IIPU OITMCAHHUHN BEIIECTB U UX npeBpameHnﬁ

13

COCTaBJISITh YPAaBHEHUs DJIEKTPOJUTHUUECKON NHCCOIMALIMU KHUCIOT,
meyiouel M cojei, MOJHbIE U COKpalll€HHbIE YpaBHEHUs peakUui

HOHHOr0o 0OMeHa

14

PaCKpbIBaTb CYIHOCTb OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKL[I/Iﬁ

MOCPEACTBOM COCTaBJICHHSI AJIEKTPOHHOTO OajaHca 3TUX pEeaKIHii

15

MIPOBOJIUTh PACUETHI MO YPABHEHUIO XUMUYECKON peakUuu

ITo temam: «Hemeramnbl U ux COCOAUHCHMUA» H «Metannel U HX

COCOAHUHCHMU A

2.1

XapaKTepu30BaTh (ONMUCHIBATh) O0IIME U cHEU(PUIECKUE XUMUYECKIE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BELIECTB, IMOJATBEP)KAAs OINMCAHUE
IIPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIUX

XUMHUYECKUX peaklui

2.2

COCTABJISITh YPABHCHUA pCaKLIPII;'I, NOATBCPKAAOINX CYIICCTBOBAHUC

FeHETHYCCKOM CBS3H MEXKAY BCHICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBUCHMMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/II\/'I B pa3JIMYHbIX

YCIIOBHSIX

24

clenoBaTh IMpaBWiaM M[OJIb30BaHUS XHUMHUUYECKOM TIOCYJOW U
nabopaTopHbIM 00OpyAOBaHUEM, a TakKe NpaBWJIaM OOpaIieHHs ¢
BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKUHMSIMHU IO BBIMOJHEHUIO
71a00PaTOPHBIX XMUMUYECKUX OIBITOB MO TIOJYYEHHIO M COOMPAHHIO

ra3000pa3HbIX BEIMIECTB (aMMHAaKa M YTIIEKHCIIOTO ra3a)

2.5

NPOBOAWTH PEaKUWU, MOATBEPKIAIONINE KAYSCTBCHHBIH COCTaB
pasIUYHBIX BELISCTB: pPACMO3HABATh ONBITHBIM NYTEM XJIOPHUI-,
Opomua, womun, kapObonar, ¢docdar, cuamkar, cyJbdar,
TUAPOKCUAMOHBI, KaTHOHBI aMMOHUS, HMOHBI WU3YYEHHBIX METAJLUIOB,

MNPUCYTCTBYIOIIMEC B BOAHBIX paCTBOpaX HCOPraHUMYCCKUX BCIICCTB

ITo Teme: «XuUMUS U OKpyIKarOIIas cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux moHstui: IIJIK

BCIICCTBA; KOPPO3HA MCTAJUIOB
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3.2

NPUMEHSATh OCHOBHBIC OIEPAllMA MBICIUTEIBHON JCSITCIBHOCTH —
aHalM3 ® CHHTE3, CpaBHEHWE, O0O0O0OIIeHHe, CHCTEeMaTH3aIHIo,
BBISIBJICHHUC HpI/I‘II/IHHO'CJIeI[CTBeHHBIX CBHSefI — JJIsA I/ISY‘ICHI/IH
CBOMCTB BEIIECTB M XHMHYECKHX pEaKIMi; €CTECCTBEHHOHAYYHbBIC
METOJbI TMO3HAHUSA — HAOJIOIEHHe, H3MEPEHHE, MOJCIUPOBAHHE,

SKCTIEPUMEHT (peasibHbI M MBICICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMbI 3JIeMEHT COMEPIKAHUS
1 [lepBoHaYaIbHBIE XUMUYECKUE TIOHSTHUS
[Mpenmer xumuu. Poib XMMHUM B JKU3HU 4YelOBeKa. XUMHUS B CHCTEME Hayk.
11 Tena u BemectBa. Pu3nUecKue CBOWCTBA BEIIECTB. ATperarHOe COCTOSHUE
BEILIECTB
10 [TonsiTue o0 Meronax mo3HaHus B XuMuU. YucTele BemecTBa U cmecH. Criocoobl
' paszneneHus cMmecei
13 ATOMBI M MOJEKYJbl. XUMHUYECKHE 3yIeMeHThl. CHMBOJIBI XUMHUYECKHX
' aneMeHTOB. [IpocThie U ClloKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE yYEHHE
Xumuueckass popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
14 MOCTOSIHCTBA  cocTaBa  BemiecTB.  OTHOCUTENbHAass  aTOMHas  Macca.
' OTHOcHTeNnbHAsS MOJIEKYJIsSIpHAst Macca. MaccoBas 10JIsl XUMUYECKOTO JIEMEHTa
B COCJIMHEHUH
KonunyecTBo BemectBa. Monb. MonsipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
15 Macchl W 4YHCJA CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo Qopmyrnam
XUMHYECKUX COEIUHEHHUN
®u3nyeckue U XMMUYECKUE SBICHUA. XUMHUUYECKas peakuus U e€ MpU3HaKH.
16 3aKOH COXpaHEHHS] MAacChl BENIECTB. XUMHUYecKue ypaBHeHUs. Kiraccudukarus
XUMHUYECKUX pPeakinii (COSAMHEHUs, PA3JIOKECHUs, 3aMeIIeHusI, OOMeHa)
17 XUMHUUECKUM SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY 0, ¢ mpaBuiIaMu
' pabotrsl B JaboparopuM U npuéMamMu oOpaieHuss ¢ J1abopaTOpPHBIM
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000pyZOBaHHEM, HW3YUYCHHE U ONHCaHWue (U3MUECKUX CBOWCTB 00pa3moB
HEOPraHWYECKUX BEIISCTB, HaONoneHne ¢u3ndeckux (TUIaBICHHE BOCKa,
TasdHUC JIbAad, paCTUPAaHUEC CaXapa B CTYIIKEC, KUIICHUC W KOHACHCALHA BOI[LI) )41
XUMUYECKHX (TOpeHHe CBeYH, MPOKAIMBAHWE MEJAHOW  MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIOTOW) SIBICHHH, HaOJIIOJCHUE M OIHUCAHUE
MPU3HAKOB TMPOTCKAaHHMS XUMHUYECKUX peaknuil (pas3jokeHue caxapa,
B3aMMOJICHICTBHE CEPHOW KHCIOTBHI C XJOPUIOM Oapwsi, paslIOKCHHUE
rugpokcuna meau(ll) mpu HarpeBaHuu, B3aMOJICHCTBHE Keje3a C paCTBOPOM
conu menu(Il), uzydenre cmocoOoB pa3jelicHrs cMecel (¢ TOMOIIBI0 MarHuTa,
¢unpTpOoBaHUE, BBIIAPUBAHME, AUCTHILUISALMSI, XpomaTorpadus), MpoBeIeHUE
OYUCTKHU HOBapeHHOfI COJIn, Ha6JIIOI[eHI/IC 1 OIMKMCAaHUC PE3YJIbTATOB IIPOBCACHUSA
OTBITa, WITIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJeIei

MOJIEKYJ (IIapOCTEPHKHEBBIX)

Baxueiime OpeACTaBUTCIIM HCOPTraHNMYCCKUX BCHICCTB

2.1

Bo3nyx — cmecs razoB. CocraB Bo3ayxa. Kuciopon — simemeHT u mpocrtoe
BemecTBo. HaxoxzaeHue kuciopoaa B mnpupone, puU3nYecKue U XUMHUYECKHE
cBoiicTtBa (peakumu ropenus). Oxcunsl. [Ipumenenne kucmopona. CrocoOsb
MOJyYeHUsT KUCIOopoJa B JabOpaTopuM W MPOMBIIUIEHHOCTH. KpyroBopoT

KHcJIopo/a B npupoae. O30H — alIoTpornHas MOANGUKAIUS KUCIOPOaa

2.2

TernnoBoii 3 PekT XUMUIECKOH peaKkuu, TePMOXUMUYECKHIE YPaBHEHHUS, YK30-
Y SHJIOTEPMUUYECKHUE peakUU. TOMIMBO: YTrOidb U METaH. 3arpsi3HEHUE BO3/AyXa,

yCWJICHHE TapHUKOBOTO d(dekTa, pa3pylieHrne 030HOBOT'O CIIOs

2.3

BO)IOpOI[ — JJICMCHT U MPOCTOC BCUICCTBO. HaXO)KIleHI/IG BOJOpOAa B IpUpOACL,
(l)I/ISI/I‘I€CKI/I€ U XHUMHWYCCKHUC CBOﬁCTBa, IIPHUMCHCHUC, CIOCOOBI MOJYYCHMU.

KucaoTtel u conmn
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Mousipablit 00bEM ra3oB. Pacuérsl Mo XUMHYECKUM YpaBHEHUSM

2.5

duzndeckue cBoicTBa BoAbl. Bojxa kak  pactBopuTenb. PacTBOpBIL
HacellieHHble 1 HEHACBIIEHHBIE PacTBOPHlL. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBass 10y BEMIECTBA B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponbs pacTBOpoB B mpupose W B XU3HU 4YenoBeka. Kpyrosoport
BOJIbI B NpuUpoje. 3arpsi3HEHUWE MNPUPOAHBIX BoA. OXpaHa M OYHUCTKA

OpHUPOAHBIX BOJ

2.6

Knaccudukamus neopranmdyeckux coeamHenuii. Oxcunbl. Kiaccudukanuys
OKCHUJIOB:  cojieoOpasyroniue (OCHOBHBIC, KHCIOTHBIE, aMdoTepHble) U

HeconeoOpasytomue. HomeHnknatypa oxcumoB. Duzmdyeckue W XUMHUYECKHUE
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cBoWcTBa OKCHIOB. IlomydeHune okcHuioB

2.7

OcHoBanus. Krnaccudukanusi OCHOBaHMI: MIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HoMmeHkaTypa ocHoBaHuM. du3nyueckre 1 XUMUYECKHUE CBOMCTBA

ocHoBaHui. [lonyueHrne ocHOBaHUM

2.8

Kucnorel. Knaccudukanus xucinor. Homenknatypa kucior. dusnueckue u
XMMUYEcKHe cBoiicTBa kucioT. Psan akruBHoctu meraiuioB H.H. Bekerosa.

ITonyuenue KucIoT

2.9

Comu. Homenkiatypa coneil. @u3nyeckue U XUMHUYECKHE CBOMICTBA COJIEH.

[Tonyuyenue coneit

2.10

I'enetnueckast cBSI3b MCXKAY KJIaCCaMU HCOPraHUYCCKUX COCI[I/IHCHI/Iﬁ

211

XUMUYECKUHA  OSKCIEPUMEHT: KAadeCTBEHHOE ONpPEAEIICHUE  COAEpIKaHUs
KHCJIOpOJla B BO3JlyXe, MOJIydeHue, coOupaHue, pacrno3HaBaHUE M H3y4yeHUE
CBOMCTB KHCIIOpOJa, HaOJIIOI€HUE B3aUMOJIEHCTBUS BEILECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHUS U MpPEKpalleHus ropeHus (rmoxapa), 03HaKOMJIEHUE C
oOpa3niaMm OKCHIOB U OINHCaHWE HMX CBOWCTB, IMOJy4YeHUEe, COOUpaHmue,
pacro3HaBaHWE€ U HM3y4YeHHUE CBOWMCTB BOAOpoJa (TOPEHHE), B3aMMOICHCTBHUE
BoJiopoaa ¢ okcusoM Meau(Il) (BoO3MOKHO MCIIOIB30BaHUE BUAEOMATEPUAIIOB),
HaOmroeHne O00pa3loB BEIIECTB KOJWYECTBOM | MoOib, HCClIeI0BaHUE
O0COOEHHOCTEH pacTBOPEHHS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM J0JIEd PACTBOPEHHOTO
BEIIECTBA, B3aWMOJICHCTBHE BOJBI C MeETaJUIaMH (HATPHEM H KaJIbIIUEM)
(BO3MOXHO HCIOJb30BAHUE BHUACOMATEPUANIOB), OIPEAEICHUE PaCTBOPOB
KHCJIIOT W WIeNOYeld ¢ MOMONIBI0 HMHIMKATOpPOB, HCCIEIOBaHUE O0Opas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAONIOJCHHUE W3MEHEHUs
OKpacKM HWHJIMKAaTOPOB B pacTBOpax KHUCIOT U UIeJo4Yel, H3yyeHue
B3aumojeiicteusi okcuna menu(Il) ¢ pacTBopoM cepHOW KHCIOTHI, KHUCIOT C
MeTaJUIaMU, PEaKLUUi HEUTpaIn3aluu, OJIyYeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOI0 MeTajula JpyruM U3 pacTBOpa COJHM, pelIeHue
SKCIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxHelIne Kiacchl HEOPraHMYECKUX

COEIUHEHUN)

IIepnonnueckuil 3akoH u Ilepmonnueckas cucTeMa XUMUYECKUX JIEMEHTOB
.. Menneneesa. CtpoeHre aTOMOB. XUMHUYECKast CBsi3b. OKUCIUTENHHO-

BOCCTAaHOBUTCJIbHBIC pCaKIINMU

3.1

HepB},Ie IIOIIBITKH KJ'IaCCI/I(i)I/IKaHI/II/I xuMudeckux daeMeHToB. IlonsTtue o

rpymnmnax CXOoAaHbIX 3JICMCHTOB (HIGJ'IO‘-IHI)IG U IMCJIO0OYHO3CEMCIIBHBIC MCETAJJIbI,
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raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpHIE 00pa3yroT am(poTepHbIE

OKCHUABLI U THAPOKCHUBI

3.2

[Tepuonuueckuii 3akon. Ilepuonnueckas cucrema XuMuieckux aneMmeHTos .M.
Menpgeneesa. KopoTkonepuonnas u JUIMHHOIIEpUOAHAS bopmBbI
Ileppuognueckorn cucteMbl xuMuyeckux odnaemeHtoB J[.MI. Menneneena.
Ilepuonbr u rpynnel. OU3NYECKUNA CMBICI HOPSAKOBONO HOMEpPA, HOMEPOB

MepUOJIa ¥ TPYIIIBI JIEMEHTA

3.3

Ctpoenne atomoB. CoctaB atromHbIX siiep. M3oTomnbl. DnektpoHsl. CTpoeHue
JJIEKTPOHHBIX 000J04eK aTOMOB IepBbIX 20 XUMHYECKHX DJIEMEHTOB
ITepuonuueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO eTo noJjioxkeHuto B [lepuoanueckoit cucreme /.M. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHHUsI paJuyca aTOMOB XHUMHUUYECKHUX DJIEMEHTOB,
METAUIMYECKUX M HEMETANIMYECKUX CBOMCTB MO TIpynmaM M Mepuoiam.
3unauenue Ilepuonunueckoro 3akona u llepuoanyeckoil cucTeMbl XUMUYECKHUX
3JIEMEHTOB Ul pa3BUTUA Haykd U npakTukd. .M. MenneneeB — y4€HbIA U

rpakJaHUH

3.5

Xumudeckas cBa3b. KoBaneHTHas (MOJsipHasiT ¢ HEMOJSIpHAsi)  CBS3b.

QHGKTPOOTPI/IHH.TCHLHOCTL XUMHYECKHUX d3JIeMEHTOB. MoHHas CBS3b

3.6

Crenenpb okucneHusa. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoieccrl

OKHUCJICHHSI U BOCCTAHOBJICHUS. OKUCIMTEIN W BOCCTAHOBUTEIIN

3.7

XUMHYECKUH HKCIEPUMEHT: H3y4deHHe OOpa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THIPOKCHUAA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJ04€H, POBENCHUE OINBITOB, WILIFOCTPUPYIOIMUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX PEAKIMN (TOpEHUE, PEaKIuu pPa3I0KEHUs, COCIHMHEHHUS)

9 KJIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACpPsKaHUs

BeH_ICCTBO N XUMHUYCCKaA pCaKius. HOBTOpCHI/Ie

11

Ilepuonnueckuii 3akoH. Ilepuognyeckas cucTeMa XUMHUYECKHX 31eMeHToB JI. 1.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHCHHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kalus, KaJIbLUSI M HX
COEVHEHUN B COOTBETCTBUHU C IIOJIOKEHWEM dJIEMEHTOB B llepmomnueckoit

CUCTEMC U CTPOCHUEM HX aTOMOB
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12

Crpoenue BemiecTBa: BHUIbl XUMHYECKONW CBA3U. THUIBI KPHUCTAUIMYECKHX
pEETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THMNA KPUCTATIUYECKON PEIIETKH
Y BUJA XUMHUYECKOU cBs3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BelIeCTB (MEXIyHAapoaHas M TPUBUAJIbHAs). XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K pPa3jWYHbIM KjlaccaM HEOPraHMYECKUX COEIUHEHUH,

TCHETHYCCKAaA CBA3b HCOPIraHMYCCKUX BEIICCTB

13

Knaccudukanus xuMuyeckux peakiuii o pa3IMyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YYacCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, mo
M3MEHEHUIO CTENEHEH OKHCICHHS XMMHUUYECKHUX A3JIEMEHTOB, MO OOpaTUMOCTH,
M0 Yy4YacTHIO Karajiu3aTopa). OK30- H JHIOTEPMUYECKHE  PpEeaKIuu,

TepMOXUMHUecKre ypaBHeHUs. [loHsiTHE O CKOpPOCTH XMMHUYECKOW peakuuu

14

[Tonsite 00 0OpaTUMBIX M HEOOPAaTHUMBIX XUMHUYECKHX peakuusx. Ilonstue o
TOMOT'€HHBIX U T€TepOreHHBIX peakiusax. [IoHaTne 0 XMMHUYECKOM PaBHOBECHH.
@DakTopbl, BIUAIOLIME HAa CKOPOCTh XHUMHYECKOH pEaKIUUu M IOJIOKEHUE

XUMHUYCCKOTO PABHOBCCHUA

15

OKHUCIUTENBHO-BOCCTAHOBUTEIbHbBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CocraBieHue  ypaBHEHUH
OKHCJIUTCIIBPHO-BOCCTAHOBHUTCIBbHBIX pealclmﬁ C HCIIOJIB30BAHHUEM MCECTOJa

SJICKTPOHHOT'O bamanca

1.6

Teopusi PAEKTPOIUTHIECKON MUCCONUAIUMN. DIIEKTPOJHUTHI U HEIJIEKTPOJIHUTHI.
Karuonsl, annonsl. MexaHu3M AMCCOLMALIMN BEUIECTB C PA3JIUUYHBIMUA BUJIAMU
xumudeckon cBsa3u. CteneHpb aucconuanuu. CUlbHBIE U ClIa0ble SJIEKTPOJIUTHI.
Peakiiun moHHoro oOMeHa. YCIOBUS MPOTCKAHHS PEakKIlMii MOHHOTO OOMEHa,
IIOJIHBIE M COKpalléHHbIE HOHHBIE ypaBHEHHUs peakuuil. CBONWCTBAa KHUCIOT,
OCHOBAaHWUH H COJICH B CBETe TNPEJACTABICHUNA 00 3JICKTPOJHUTHICCKOMN

nucconmanuu. KauecrBennsle peakiuu Ha uMoHbl. [loHsITHE O THApoNN3e coneil

1.7

XUMHUYECCKUH OKCHICPHUMCHT: O3HAKOMJICHHUC C MOACIAMU KPUCTATLNINMYCCKUX
peméToK HEOPTraHMYECKUX BENIECTB — METAJIOB W HEMeTauloB (Tpadura u
anMasa), CIOKHBIX BEIIECTB (XJIOpHAAa HATpHs), UCCIEIOBaHHE 3aBHCHUMOCTH
CKOPOCTH XHMHMUYECKOH peakIuu OT BO3ICHCTBUA pa3IUYHBIX (PAKTOPOB;
HCCIICIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMM  KHCIOT, wieno4ed U coseil  (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB); MPOBEIEHUE ONBITOB, WUIIOCTPUPYIOUIUX TMPU3HAKHU
MPOTEKaHUs peakinii HOHHOro oOMeHa (0O0pa3oBaHUe OCajKa, BbIACICHHE Ta3a,

06p3.30BaHI/Ie BOI[I)I); OIIBITOB, HIIIIOCTPHUPYIOIIUX MNPUMCEPbI OKHCIHUTCIIBHO-
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BOCCTAHOBUTEIBHBIX pPeakuuil (TOpeHue, peakuy pa3joKeHHs, COCTUHECHUS);
pacrno3HaBaHHE HEOPraHUUECKHUX BEILECTB ¢ IOMOIIBIO KAaU€CTBEHHBIX PEaKIUN

Ha MOHBI; pCIICHUEC DKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramnsl u ux COCINHCHUA

2.1

OOmrass  xapakTepucTHka rajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTereHu okuciieHus. CTpoeHre U GU3NIeCKrue CBOHMCTBA MPOCTHIX
BEIIECTB — TAJIOTE€HOB. XHWMHYECKHE CBOWCTBA Ha MNOpUMEpPE XJopa
(B3aMMOJEUCTBUE C METalJlaMH, HeMeTajulaMHM, IeJ04YaMH). XJOPOBOJIOPO/I.
ConsiHasi KHCI0Ta, XUMUYECKUE CBOMCTBA, MOJydeHre, mpuMeHenue. JlerictBue
XJI0pa U XJIOPOBOJIOPOJIa HA OPraHU3M uelioBeKka. BakHeline XJIOpUIbl U UX

HaXOXIACHUC B IIPUPOAC

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcOGEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u pusnyeckue cBoicTBa
IPOCTBIX BELIECTB — KHCJIOPOJAa U cepbl. AJIIOTPOINHBIE MOAU(UKAIUU
KHCJIOpOJa U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOIOPO, CTPOEHHUE,
dbusnueckue M XUMHYECKHe cBoicTBa. OKCHABI Cepbl KakK INPEeICTaBUTENH
KHMCJIOTHBIX OKcHUJ0B. CepHasi KHUCIOTa, pu3nyeckre U XMMUYECKHE CBOHCTBA
(oOmme Kak MpeAcTaBUTENS Kiacca KUCIOT U cnenuduueckue). XuMUIECKUe
peakluy, JIeKAIHe B OCHOBE IPOMBIIUIEHHOIO CIOCO0a MOJy4YeHUs] CepHOM
kucaotsl. IIpumenenue. Conu CepHOM KHUCIOTHI, KaUECTBEHHas peaklus Ha
cynbpar-uod. HaxoxeHue cepsl U €€ COCIUHEHHUIN B MpPHUpPOJie. XUMHUUYECKOE
3arpsi3HEHUE OKPY’KaIOIIel cpenbl COeIUHEHUSMH Cepbl (KUCIOTHBIE JOXKIM,

3arpsi3HEHHE BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MpeJOTBpaIeHUs

2.3

OO6miass xapakTepuUCTHUKa 3JeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTETIEHU OKUCIIEHUS. A30T, paCIpPOCTpaHEHNE B IPUPOJIE,
dbusznueckrne U XuMHUYEcKHue cBoiicTBa. KpyroBopor azora B npupoje. AMMUax,
ero (uU3WYEeCKMe M XMMHUYECKHE CBOWCTBA, MojiydeHue u npumeHenune. Comu
aMMOHMSI, HMX (U3NYECKHe U XHUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBeHHas peakius Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MOJIydeHHE,
¢u3nueckne M XMMHYECKHME CBOWCTBa (0OmIuMe Kak NpEeICTaBUTENs Kiacca
KHCIOT M crnenugpuueckue). Vcnoap3oBaHUE HUTPATOB U COJIEM aMMOHMS B
KAaueCTBE MHUHEPAJIbHBIX yA00peHHil. XUMHUECKOE 3arpsi3HEHUE OKpY Karolen
Cpe€abl COCAMHCHUSAMU a30Ta (KI/ICJ'IOTHI:IG J0XKIU, 3arpA3HCHUC BO31yXa, ITOYBbI

1 BOJIOEMOB)

24

docdop, ammorponHbie Mogudukanuu Gocdopa, puU3MIECKHe U XUMUIECKHE
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cBorictBa. Oxkcupg ¢ocdopa(V) u docdhopHas Kucimora, ¢GUIHIECKHE U
XMMHUYECKHE CBOWCTBA, MojydeHue. lcmonp3oBanue (ocharoB B KadecTBe

MHHEPAIBHBIX YI00peHUI

2.5

OOmiass xapaktepucTuka 3JieMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTEMEeHW OKHUCJIEHHUs. YTIepoJd, aIOTPOIHbIE
Moau(UKauy, pacnpocTpaHEeHHEe B MNpupoae, (U3NYECKue U XUMHUYECKHue
cBoiicTBa. Ancop6mus. Kpyrosopor yriepona B npupone. OKCuasl yriepona,
ux (U3UYECKMEe U XMMHYECKHE CBOWCTBA, AEHCTBUE HA >KHUBBIE OpPraHU3MBI,
MMOJTY4YCHHUEC U IIPUMCHCHUC. DKOJIOTHUECKHE HpO6JIGMBI, CBA3aHHBIC C OKCHIOM
yriepona(lV); rumore3a rio0aJbHOTO MMOTETUICHUS KIWMarTa; IMapHUKOBBIN
apdexr. VYrompHas kuciota W €€ coilu, UX (PU3NUECKHe M XUMHUYECKHeE
CBOMCTBa, nojlyueHue U npumeHeHue. KauecTBeHHas peakuus Ha kapOoHar-
noHsl. Vcronb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U

CEJIbCKOM XO35IMCTBE

2.6

HCpBOHaanIBHLIe MMOHATHSA 00 OPraHNYCCKUX BCUICCTBAX KaK O COCAUMHCHHAX
yriepoaa (MeTaH, OTaH, O3THJICH, AUCTUJICH, 3TAaHOJI, TJIHULOCPHUH, YKCYCHasda
KI/ICJ'IOTa). NUx cocTtaB M XHMMHYECKOE CTpOCHHC. IlonsiTHEe O OHMONOTHYECKHU
BAXXHBIX BCHICCTBAX: XKHUpaAX, 6em<ax, yriaepogax — MU HUX PpOJIM B KU3HHU
YCJIOBCKaA. MaTCpI/IaJ'IBHoe CAUHCTBO OPraHUYCCKUX W HCOPraHUYCCKUX

COEIMHEHUN

2.7

Kpemnuii, ero ¢wusuyeckne u XUMHYECKHE CBOMCTBA, TOJy4YECHHE U
npumeHenne. CoeanHeHUs KpeMmHUsi B npupone. OOmume mpeacraBieHus 00
okcuzae kpemuusi(IV) u kpemHueBoit kuciaore. CUIUKATHI, UX UCIIOJIb30BAHHE B
OBITY, MEAUIIMHE, TPOMBIIINICHHOCTH. Ba)kHeillre cTpoOuTeNbHbIE MaTepHUabl:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [IpoGnembr OGe3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPpUAJIOB B HOBC@I[HCBHOfI JKHN3HHU

2.8

XHUMHYECKUH JKCIHEPUMEHT: M3ydeHUE 00pa3lloB HEOPraHUYECKHUX BEIECTB,
CBOWCTB COJIIHOM KHCIJIOTBI; IIPOBEACHUE KAYECTBEHHBIX PEaKLU U Ha XJIOPHI-
MOHBI W HAOJNIOJACHUE NPU3HAKOB HX IPOTEKAHUS; OIBITHI, OTpa)kalolue
du3nUecKue 1 XMUMHUUYECKHE CBOMCTBA raJOr€HOB U UX COECIMHEHMH (BO3MOKHO
HCIIOJIb30BAaHME BHUJAEOMATEPUANIOB); O3HAKOMIIEHME € 00pa3laMu XJOPHUAOB
(rammoreHUIOB); O3HAKOMJIEHHE C oOpa3nmamMu cepbl M €€ COCIUHCHUSIMU
(BO3MOXHO MCHOJB30BAaHUE BHACOMATEPUATIOB); HAONIOJEHUE Ipolecca
o0yryiMBaHus caxapa Moj JEHCTBUEM KOHIIEHTPHPOBAHHOW CEPHON KHUCIIOTHI,

M3y4YeHHE XMMUYECKHX CBOWCTB pa30aBICHHON CEpPHOM KHCIOTHI, IPOBEJIEHNE
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KaueCTBEHHOW peaknuu Ha CyiabaT-uoH Hu HaOM0JeHHEe TNpu3HaKa e¢
MPOTEKaHUs, O3HAKOMIICHUE ¢ (U3NISCKUMH CBOMCTBAMU a30Ta, ¢pochopa u ux
coelMHEeHUN (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEpHANIOB), O0Opa3LaMu
a30THBIX U (OCHOPHBIX YIOOpEHUH; TTOTydeHUE, COOUpaHue, paclio3HaBaHUE U
M3y4YE€HUE CBOWCTB aMMHaKa; IPOBEJCHUE KauyeCTBEHHBIX PEAKLUHMN Ha HOH
aMMOHUST u  (Qochar-uOH W U3YUYCHHE TPU3HAKOB UX MPOTEKAHMS,
B3aMMO/ICVCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOKHO
HUCIIOJIB30BaHUC BI/IIICOMaTepI/IaJIOB); HN3Yy4YCHHC MOI[CJ'ICﬁ KPUCTAIINIMYCCKUX
pemi€Tok anMmasa, rpadura, (QyuiepeHa; O03HAKOMIIEHHME C IIPOLECcCOM
azcopOIMy pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIJIIEM H YCTPOHCTBOM
IPOTHUBOrasa; IOJIydeHHue, COOMpaHHe, PACHO3HABAHME U H3ydeHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; NPOBEJCHHE KA4YeCTBEHHBIX pEaKUHWii Ha KapOoHaAT- M
CUJIMKAT-MOHBl W HW3yYE€HHE IPU3HAKOB HUX MPOTEKAaHMS; O3HAKOMJIEHHE C
HpOI[yKHHefI CHJIMKATHOH IMPOMBIINIJICHHOCTH,; PCIICHUC 3KCICPHUMCEHTAIbHBIX

3aaa4 110 TEMC «BaxHeMime HeMeTallllbl U UX COCOUHCHUS»

MeTanisl 1 uX COCOANHCHUA

3.1

OO0mias XxapakTepUCTUKa XUMHUYECKUX FJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosoxeHnuda B llepuwoguueckoid cuctemMe xXuMH4eckux osiementoB JI.U.
MenpneneeBa u ctpoeHus: arToMoB. CTpoeHHe METAJIOB. MeTajinyeckas CBSI3b U
MeTaJuInueckass KpHUCTaljaudeckass pemeérka. OIeKTPOXUMUUYECKUH Pl

HaHpiI)KCHI/Iﬁ MCTAJJIOB

3.2

du3nyecKkne U XMMHYECKHe CBOKMCTBAa MeTaiuioB. O0mue criocoObl MOTydeHUst
MeTasuioB. [ToHsATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI UX OT
koppo3un. CriiaBsl (CTallb, YyTyH, JIOPATIOMUHNHN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIINIEHHOCTH

3.3

[llemounple MeTauIbl: TMOJOXKEeHHWE B [lepmoamdeckoil cucTeMe XUMHYECKHX
anementoB J.M. MenaeneeBa; cTpoeHrMe UX aTOMOB; HaXOXJE€HUE B MPUPOJE.
Pu3nyecKue 1 XMMUYECKUE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUasl U
TUAPOKCHUABI HATpUsA KW KaJlud. HpI/IMeHeHI/IC IICJIOYHBIX MCTAJJIOB U MUX

COEIMHEHUN

3.4

I[lenoyHO3eMeENbHBIE  METAIBI MAarHUMM M KaJIbLUH: IIOJIOXKEHUE B
Ilepuonnueckou cucreMe XUMHAYEeCKUX 3i1eMeHTOB [[.J1. Menneneesa; ctpoeHue
HX aTOMOB; HAXOXACHHUE B MPUPOAC. du3nyeckne U XMMHUYSCKHE CBOMCTBA
MarHus U Kaiaplus. Baxseimue coenvHeHHs KalbLUs (OKCHA, TMAPOKCHUI,

conn). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHHUS
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3.5

Amomunauii: nonoxenue B [leproanyueckold cucreMe XMMHUYECKUX 3JIEMEHTOB
H.1. MeHpaeneeBa; CTpOEHHE aToOMa; HaXOXIEeHUE B mpupoje. Ou3ndeckue u
XUMHUYECKHUE CBOMCTBA aTFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA

AJIFOMUHUA

3.6

XKenezo: nonoxxenne B [lepuonnueckoit cucreme xumudeckux snemeHToB J[. M.
MengeneeBa; CTPOEHHE aToMa; HaxoXkAeHWe B Impupone. Dusznueckue u
XAMUYECKHE CBOWMCTBa emne3a. OKCcUabl, THAPOKCUALI U coim skenesa(ll) u

xenesa(lll), ux cocraB, CBOMCTBA M MOJTyYCHUE

3.7

XUMHYECKUN DKCIIEPUMEHT: 03HAKOMJIGHHE C 00pa3laMyi METaUIOB U CIUIABOB,
UX (PU3NYECKUMU CBOMCTBAMH; HM3y4Y€HHE pPE3YyJIbTaTOB KOPPO3UU METAIJIOB
(BO3MOKHO HCIIOJIb30BaHHE BHJIEOMATEpPHUAIIOB), ocobeHHocTel
B3aUMOJCHCTBUA OKCHAA KaublUUsg ¢ HATpUsl C BOAOW  (BO3MOXKHO
HCIIOJIb30BAaHME BHJIEOMATEPHANIOB); HCCJIEAOBAHUE CBOWMCTB XECTKOW BOJBI;
mpolecca TOpeHHs JKele3a B KHCIOpoJae (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHHUS KAaU€CTBEHHBIX PEAaKIUH HAa MOHBI
(Marnus, Kanapuus, anroMuHusA, uuHka, skeneza(ll) m xenesza(lll), menu(Il);
HaOJIOJIeHNEe W ONHMCaHUE MPOILIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMHU HATPUS,
KaIus W Kajgblusd  (BO3MOXHO  HMCIIOJb30BAaHHE  BHJACOMATEPHAJIOB);
uccinenoBanue aMGOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHS U THAPOKCHIA
[IMHKA; peIIeHNEe IKCIIEPUMEHTAIIBHBIX 3aJ]1a4 10 TeMe « BaxxHelmme meraisl U

X COCOAUHCHU A

XuMus 1 OKpy’Karolas cpena

4.1

Hosele maTepuanbl U TexHonoruu. BelecrBa u Marepuaibl B IOBCEIHEBHOU
JKU3HM 4YelloBeKa. XUMHUA U 370pOBbe. be3onacHoe ucnonb30BaHUe BEUIECTB U
XUMHUYECKHX peakuuili B ObITy. [lepBas moMmours mpu XMMHYECKHUX OXKOTax U

OTpaBJIECHUAX

4.2

OCHOBBI AKOJIOTUIECKOU rPaMOTHOCTH. XuMHugecKoe 3arpsi3HEHUE
okpyxatotiei cpensl [1J]IK. Ponb XxuMuu B pelieHU 3KOJIOTHYECKUX MPoOIIeM.
[IpupoaHble WCTOYHHUKH YTIEBOJOPOAOB (Yyroijib, MPUPOAHBIN Ta3, HEPTH),

MPOAYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY W TPOMBIIIJICHHOCTH

4.3

XUMHYECKUN SKCIIEPUMEHT: U3y4eHHe 00pa3Ii0B MaTepraIoB (CTEKIIO, CIIJIaBbI

METAJIJIOB, MOJUMEPHBIE MaTepUAIIbI)
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IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHMS OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHU A

Kon
NpoBepsieMOro
TpeGoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOI
NnporpamMMbl OCHOBHOIr0 0011ero oopasopanusi Ha ocHope ®I'OC

1

[IpencraBnenue:

11

0 TII03HABAaE€MOCTHU SIBJICHUU TMPHUPOIBI, MOHUMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHMUYECKOH HAayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHMS, KOMIIOHEHTa OOHIEH KyJIbTYypbl M NPAKTUYECKOU
JeSATEIbHOCTH 4YeJIOBeKa B YCIOBHUAX COBPEMEHHOI'O OOIIeCTBa;

INIOHUMAHHUC MCCTa XUMHHU CPCAU APYIUX C€CTCCTBCHHBIX HAYK

12

O HAaYYHbIX MCTOHAX ITO3HAHHUA, B TOM YHUCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPECTHUICCKUX MCTOAAaX HCCICIOBAHUA BCIICCTB W HUIYUYCHUA
XUMHWYCCKHUX peaKI.[HfI; YMCHUC HCIIOJIB30BAaThb MOACIN JJIA

0O0BSICHEHHS CTPOCHHA aTOMOB U MOJICKYJI

1.3

o cepax npodeccruoHaNbHOMN NEATeIbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHXKEHHUAX
XUMUYECKOW HAYKH, YTO TMO3BOJHUT OOYyYalOIIMMCS paccMaTpUBATh
XUMUIO Kak cdepy cBoeil Oynyieit mpodeccHoHanbHON ASSITENbHOCTH
U C/eNaTh OCO3HAHHBIM BBIOOP XMMHUH KaK MPO(GUIBHOTO IpeaMera

IIpY MEPEXO0/JI€ HA YPOBEHB CPEAHEr0 0011ero oopa3oBaHus

Brnanenue cucTeMOM XMMHMYECKMX 3HAHUH M yMEHHE IPUMEHATH

CUCTEMY XHUMHYCCKUX 3HaHHﬁ, KOTOpas BKJIIOYACT:

2.1

BaXKHEHIINE XUMHWYECKHE MOHATHUA. XUMHYCCKUU JJIEMCHT, aToM,
MOJIEKyJa, BEIEeCTBO, IPOCTOE U CIOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs] CMECh, OTHOCHUTENbHBIE AaTOMHAs W MOJEKyJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHUCIOTa, OCHOBAHHUE, COJIb (CPEIHss), XUMHUECKas
peakuud, pCakKuuu COCAUHCHHA, PCAKIUU Ppa3jIoKCHUA, PCaKIUuU
3aMeIIeHus, peakiuu OOMEeHa, TeIuIoBOM 3((eKT peakiuu, 3K30- U
SHAOTEPMUUECKUE PEAKIMH, PACTBOP, MACCOBas J0JII XMMHUYECKOIO
3JIEMEHTa B COEAMHEHNH, MacCOBast 10JI U MPOIEHTHAs KOHIIEHTPALIHS

BENIECTBA B paCTBOPE, SIAPO aTOMA, SJIEKTPOHHBIN CIIOW aTOMa, aTOMHAast
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opOuTanp, paguyc aroMma, BAJICHTHOCTb, CTENEHb OKHCICHUS,
XUMHUYECKasi CBSI3b, EKTPOOTPUIIATEIIBHOCTD, MOJISPHAS U HEMOJSpHAs
KOBaJIEHTHas CBs3b, HMOHHAs CBS3b, METAJUIMYECKas  CBA3b,
KpUCTAJUTMYECKass pemérka (aroMHas, HWOHHAs, MeTajuIndyecKas,
MOJICKYJISIpHAsl), UOH, KaTHOH, aHWOH, DJIEKTPOIUT U HEJICKTPOJIUT,
ANEKTPOJIUTUYECKAs JAMCCOIMAIMS, pPEaKMh HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  pPEaKIUH,  OKHCIHTENIb U
BOCCTAaHOBUTEIIb, OKHCIIEHHE UM BOCCTAaHOBJIEHUE, DJIEKTPOJIH3,
XUMHUYECKOE paBHOBECHE, OOpaTMMble U HEOOpaTUMbIE peEaKIuu,
CKOPOCTh XHUMHYECKOW peakmuu, kKarainuzatop, [IJIK, xopposus

MCTaJIJIOB, CILJIaBbl

2.2

OCHOBOIIOJIATalOIIME 3aKOHBI XUMHUHU: 3aKOH COXPAaHEHHUS MAaccChl,
nepuoanueckuid 3akoH J{.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA

cocraBa, 3aKOH ABOraJipo

2.3

TEOpUU XUMMWH: aTOMHO-MOJIEKYJISIpHAs Teopus, Teopus

3J'IeKTp0J'IHTH‘-I€0K0ﬁ Jucconuanuu

Biianenvne ocHoBaMM XMMHMYECKOW I'PaMOTHOCTH, BKIJIFOUYAOILIEH:

3.1

YMEHHUE NPaBWIBHO HCIIOJIb30BaTh M3Y4EHHbIE BEIECTBA U MaTepHabl
(B TOM uuHciae MUHEpaldbHble YIOOpEHMs, METa/Ibl U CIUIABHI,
OPOAYKTHl TNepepabOTKU NPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOAOB
(yrms,, mpupogHOTo rasa, HeTH) B OBITY, CEJILCKOM XO3fMCTBE, Ha
IIPOU3BOJICTBE U MOHMMAaHHE 3HAYCHUS >KHPOB, OEJKOB, YIJIEBOJIOB
JUIsL OpraHnu3Ma 4YeJIOBeKa; YMEHHE IPOrHO3UPOBATh BIUSIHUE BEILECTB

U XUMHUUYCCKUX IMPOLCCCOB HAa OpraHuU3M YCJIOBCKA U OKPYKAIOIIYIO

HOPUPOIHYIO CPEdy

3.2

YMCHHUC HUHTCIpUPOBATh XHUMUYCCKHC 3HAHUA CO 3HAHUAMH OPYTUX

y4eOHBIX TPEeIMETOB

3.3

HaJIMYMe OMbITa PadOThl C PAa3TMYHBIMU MCTOYHUKAMU MH(OpMaLUU
Mo XMMUM (Hay4yHass U Hay4dHO-TIOMYJIsIpHAs JIUTEparypa, CIOBApH,

CTIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTHBHO OLCHHNBAThb I/IH(l)OpMaI_II/I}O O BCIICCTBAX, HX
MNpCBpaIlICHUAX u IPaKTHYCCKOM NPpUMCHCHHUHA n YMCHUC

HCIIOJIb30BaTh €€ IJIs peUICHHUA y‘-[e6HO-H03HaBaTeJ'H:HBIX 3aga4

BJ'IaILeHI/Ie OCHOBaMM MOHSATHHHOTO afrapara U CHUMBOJIHMYCCKOTO

A3bIKaA XMMHUHM JJId COCTAaBJICHUA (bOpMyJ'I HCOPraHNM4YCCKNUX BCIICCTB,
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YpaBHEHUM  XUMHYECKHMX  PEAKIUHA; OCHOBAMHM  XHWMHWYECKOU

Homenkiarypsl (IUPAC u TpuBHanbHO#)

VYMenue oOBACHATH CBSI3b MOJIOKEHUS dJieMeHTa B llepuoamueckoii

CUCTCEMEC C YHCJIOBBIMH XapaKTCPUCTUKaMHW CTPOCHHUA AaTOMOB

5 XHMHYECKHX DJIEMEHTOB (COCTaB W 3apsi sapa, oOIee 4Yucio
3JEKTPOHOB), pAacIpeeeHUEeM BJIEKTPOHOB [0 SHEPreTUYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHUOIOB, KAIHS U KaJIbIUs
[IpencraBierne 0  NEPUOOUYECKOW  3aBUCUMOCTH  CBOWCTB
XUMUYECKHX 3JIEMEHTOB (paauyc aroMa, 3JIeKTPOOTPULATEIBHOCTS),

6 MPOCTBIX U CJIOXKHBIX BEIIECTB OT TIOJIOKEHUSI DJIEMEHTOB B
[lepuonmnueckoit cucreme (B MaiblX NEpHOJAX U  TJIABHBIX
MNOATPYIIAax) U 3JIEKTPOHHOTO CTPOCHHS aTroma

7 VYMeHune kiaccupuuupoBaTh:

7.1 XUMHYECKHE JIEMEHTBI

7.2 HEOPraHWYECKUE BEIIECTBA

7.3 XUMHUYECKHE PeaKIHu

8 VYMeHue onpenensrs:

81 BAJICHTHOCTh M CTETEHb OKHCJICHUS XMMHUYECKUX DJIEMEHTOB, 3apsiji

' HoHa

82 BHUJl XMMHYECKOH CBA3M W THI KPUCTALUIMUYECKOW CTPYKTYpHI B

' COEMHEHUSAX

8.3 XapaKTep Cpeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENbh U BOCCTAHOBUTEIb

9 YMmenne xapaktepu3oBath (GU3NYECKUE W XUMHYECKHE CBOWMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJI, rpadwur, amnmas,

9.1 KpeMHUM, a30T, ¢ocdop, cepa, XJIOp, HATPHUM, KaJIUH, MarHuu,
KaJIBIIMM, aTFOMUHUH, KEIe30)
CJIOKHBIX BEIIECTB, B TOM 4YHCIE HX BOJHBIX pPacTBOpPOB (BoAa,
aMMHaK, XJIOpPOBOJOPOJ, CEpPOBOJAOPOJ, OKCHABI M THAPOKCHUIBI

92 MetaimioB [-IIA rpymm, amromunaus, menu (II), muuka, xemesa (II u

' IIT), oxcunsl yraepoaa (II u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30THUCTas, a30THas,
dbochopnas, yroipHas, KpeMHUEBas KUCIIOTA U UX COJIN)

9.3 MPOTHO3UPOBATh M  XapaKTEpU30BaThb  CBOICTBAa  BEIIECTB B

41




3aBUCUMOCTH OT HX COCTaBa M CTPOCHUA, MPUMCHCHUEC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTb IPOTEKaHUA XUMHUUYCCKHX

HpeBpaH_leHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX

VYMeHune cocTaBiIsITh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUSI peaklui, B

10
TOM 4HCIIe:
10.1 peakuuii MOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUN
103 WUTIOCTPUPYIOIINX ~XMMHYECKUE CBOWMCTBA M3YyYEHHBIX KJIACCOB
' (Tpymm) HEOPraHUYECKUX BEIECTB
104 NOJTBEP)KIAIOIINX TeHETHYECKYIO B3aMMOCBS3b MEXKAY HUMHU
11 YMeHue BbIYUCTATH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIPHYIO MOJIEKYJIIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB,
- MacCOBYIO OO XUMUYECKOT0 2JIEMEHTa B COCIMHEHUHN
11.2 MAacCOBYIO JJOJIIO BELIECTBA B PACTBOPE,
11.3 KOJINUECTBO BEIIECTBA U €r0 Maccy, 00beM Ia30B
114 M0 YPaBHEHHSIM XHUMUYECKHX pPEaKUHd M HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00bEM M MacCy peareHTOB WJIM MPOJIYKTOB PEaKIUH
12 Bnanenve (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH  HAay4dyHOro TIO3HaHUs  (HaOIrOJeHue,
191 U3MEpeHHe, SKCIIEPUMEHT, MOJISTUPOBAHUE) IPU U3YUSCHUHU BEUIECTB U
- XUMUYECKUX SIBIICHHH; yMeHue chopMyIupoBaTh MpodieMy u
MPEAJIOKUTH MY TH €€ PEIICHUS
195 O0e3omacHOil PabOTBl C XUMHUYECKUMH BEHIECTBAMH, XHUMHUYECKOM
- MOCy10H 1 1abopaTopHbIM 000PYyIOBaHUEM
npaBwIaMu 0€30MMacHOTO 00OpaIIeHUs C BEIIECTBAMH, HCTIOJIH3YEMbIMHU
B TIOBCETHEBHOM >KM3HH, TPABWJIAMU TOBEACHUS B IEJISIX COSPEKEHUS
123 3I0pOBbsl M OKpY’Karoled NPUPOJHONW cpenabl; MOHUMaHHUE Bpena
- (omacHOCTH) BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI OIPEIEITEHHBIX
BEILIECTB, CIIOCOOOB YMEHBIIEHUS U NPEeAOTBPAIICHUS HX BPEIHOIO
BO3IEHCTBUSA
13 Hannune mpakTHYecKuX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBIICHUS
CIEYIOMNX XUMHUYECKUX IKCTIEPIMEHTOB:
131 M3yYEeHHUE U OMUCAaHHE (PU3NMYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HBPI‘-IeCKI/IMI/I )4 XUMHUYCCKUMHU SABJICHUSIMH, OIIBITHI,
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WUTIOCTPUPYIOINE NPU3HAKU MPOTEKaHMsI XUMUYECKUX PEAKLIMN

13.2

U3y4eHHEe CIIOCOOO0B pa3deieHust cMecei

13.3

MIOJIy4YEHHUE KHUCJIOpOJAa M M3y4YeHUE €ro CBOMCTB; IOJIydeHUE
BOJIOPOJIa M U3YUYEHHE €ro CBOWCTB; MOJYy4YEHUE YIJIIEKHCIOro raza u

U3YyYEHHUE €ro CBOMCTB; MOJIYYEHHE aMMHUAaKa U U3y4YE€HUE €ro CBOICTB

134

NPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOWM MAacCOBOM JOnen

PAaCTBOPEHHOTO BEILIECTBA

13.5

pUMEHEHUE WH/INKaTOPOB (;makmyca, METHIIOpaHKa u
dbenondranenna) s ompenereHusl XapakTepa cpelbl B pacTBOpax

KHCIIOT | IIeI0Yen

13.6

HCCIENOBAHNE W OINNMCAaHUE CBOWCTB HEOPraHUYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB; N3yYECHHUE B3aUMOJEHUCTBUS KUCIOT C METAJIIaMH,
OKCHJaMU  METAJUIOB, PAacTBOPUMBIMH W  HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMH; IIOJIydCHHE HEPACTBOPHUMBIX OCHOBAHMI;
BBITECHEHHE OJHOTO Me€Tajula JpPYTHM M3 pacTBOpa COJM;
uccienoBanue aM@OTEPHBIX CBOMCTB THUIAPOKCHAOB QIIOMHHUS U

LHAHKA

13.7

PCIICHHUC 3KCIICPUMCHTAJIbHBIX 3a44a4 I10 TEMaM: «OCHOBHBIE KJIaCCBI
HCOPraHn4CCKUX COCHHHGHHﬁ)); ((:)J'ICKTI)OJ'II/ITI/ILIGCKB_FI
JUcconuranusa, «BaxHelinmne HeMeTalabl W HX COCIUHCHUA»,

«Baxueime MeTaIbl U UX COCAUHCHMUA

13.8

XUMHYECKHE  JKCIEPHMEHTBHI,  WIUIIOCTPUPYIOUIUE  NPHU3HAKU
NPOTEKAHUs PeaKlUUii MOHHOrO0 OOMEHa; KauyeCTBEHHBbIC PEaKIMu Ha
NPUCYTCTBYIOIIIUE B BOJHBIX PacTBOpax HMOHBL XJIOPHA-, OpoMu-,
nomun-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH/I-UOHBI, KATUOHBI AMMOHHUSI, MarHus, KajabI¥s, aTFOMUHHSI,

kenesa (2+) ukenesa (3+), meau (2+), nuHka

14

YMmenne:

141

OpcaAcCTaBIATbL PE3YJIbTAaTbhl OKCIICPUMCHTA B (bopMe BBIBO/JIOB,
J0Ka3aTciabCTB, Fpa(bI/IKOB n Ta6J'II/III U BBIABJISATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCXKAY PCAJIbHO Ha6H}O}Ia€MBIMI/I XUMHWYCCKNMHU
SABJICHUAMU U NIponeccaMu, NPOUCXOJAIIMMHA B MAKPO- U MUKPOMHUPE,

00BACHATH OPpHUYHUHBI MHOT" 006pa3p151 BCIIICCTB
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INEPEYEHDB 3JIEMEHTOB COAEP/KAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kon IIpoBepsieMbIi 3JIeMEHT COMEPIKAHUSA
1 [lepBoHayaibHbIE XUMUYECKUE TOHSITHUS
11 Uucrelie BenecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
12 ATOMBI W MOJIEKYJIBl. XHMHYECKHE 3yIeMEHThl. CHMBOJIBI XUMHYECKHUX
' 9J1eMEHTOB. [IpocThie U CI0XKHBIE BEIIECTBA.
13 Xumuueckas ¢popmyiia. BareHTHOCTh aTOMOB XMMUYECKUX 3JIeMeHTOB. CTereHb
' OKHCJIEHUSA
3akOH IIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas —Macca.
14 OtHocuTenbHas MOJIEKyIsIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOI0 JJIEMEHTA
B COCIMHEHUH
15 KomunuectBo BemectBa. Monb. Monsipaas macca. MonspHblli 00bEM Tra3os.
' B3aumocBs3p KoIM4ecTBa, MacChl M YHMCIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 dusznyeckue U XMMUUYECKUE SBJICHUS. XUMHUYECKas peakuus U e€ MPU3HAKU.
' 3aKOH COXPaHEHMsI MAcChl BEIECTB. XUMUYECKUE YpPaBHEHUs
5 Ilepuonnueckuii 3akoH u llepuoguueckas cucreMa XUMHMYECKHMX DJIEMEHTOB
J.U. MenpneneeBa. CTpoeHHue aToMOB
Ilepnonnueckuii 3akoH. [lepuoanueckas cucremMa XuMudeckux anemeHTos .M.
2.1 Meunneneesa. Ilepuoasl u rpynmnbsl. @U3NYECKUH CMBICI MOPSAIKOBOIO HOMEpPA,
HOMEPOB MEepHoa U TPYIIbI 3JIEMEHTA
Crpoenne atomoB. CocTaB atoMHbIX saep. M3oronbl. DnekTpoHsl. CTpoeHue
2.2 JNIEKTPOHHBIX ~ 00OMouek  artomMoB  mepBbix 20 XUMHYECKHMX  DJIEMEHTOB
Ilepuognueckont cucrems! [I.M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX AJEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiablus (paaumyca aToOMOB, 3JIEKTPOOTPUIATEIBbHOCTH,
2.3 METUUIHYECKUX ¢ HEMETAUIMYECKHMX CBOWCTB) W HX COCJAMHEHHH B
COOTBETCTBUM C MOJIOKEHHEM »3JIeMeHTOB B llepuonnueckoil cucreme u
CTPOCHHEM HX aTOMOB
3 Crpoenue BeriecTsa
. Xumuueckast cBsizb. KoBasieHTHas (moisipHas ¢ HETOJISIpHAsi)  CBA3b.

:*)J'IGKTpOOTpI/IHaTeJ'IBHOCTB XUMHUYECKHUX DJICMCHTOB. HNounas CBA3b.
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Mertammmueckasi CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX pEIIETOK (aTOMHAasi, HWOHHAsA, MeETaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIMYECKOMW PEIIETKH U BUAA

XUMHUUYECKOU CBSI3U

Baxueilimne mnpeacTaBUTENM HEOpPraHWYEeCKUX BemiecTB. Hemeramnsl u ux

COCAUHCHUA. MeTanisl U ux COCOAHUHCHMUA

4.1

Knaccudukanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX COCAMHEHUN: OKCHUIOB
(cosreoOpasyromiue: OCHOBHBIC, KHUCJIOTHBIC, aMQOoTepHBIC) u
HecosieoOpasyromue; OCHOBaHUK (MIENOYM M HEPACTBOPHMbBIC OCHOBAaHHS);
KUCIIOT (KHUCIIOpOJIcOJIepKalliie U OECKHUCIIOPOJHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpEeIHMX M KHCIIBIX)

4.2

duznyeckue U XUMHYECKHE  CBOWCTBA  MPOCTHIX  BEIECTB-HEMETAJIOB:

BOJIOpOJIA, XJIOpa, KUCIOPOJa, Cephl, a3oTra, ¢ochopa, yriepona, KpeMHUS

4.3

dusnyeckrue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:da, Kajiusd, Marovsd U KaJlblUd, aJIIOMHUHUSA, JKEJIC3a. SHGKTpOXI/IMI/I‘lCCKI/Iﬁ

paa HaHp)I)KeHI/Iﬁ MCTAJlJIOB

4.4

dusnyeckue U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COeI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJI0poBOAOpPOaAd, CECpOBOAOPOLAA, aMMHUAKA

4.5

dusnyecKkue U XUMHUYECKHE CBOMCTBa OKCHIoB HemerawioB: cepsl (I1V, VI),
azora(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [Tomyuenne

OKCHJO0B HEMCTAJJIOB

4.6

Xumunueckue cBoiictBa okcuaoB: metawioB |A—IA rpynm, nuaka, meau(Il) u

xenesa(ll, 111). [Toay4enre OKCHIOB METAJLIOB

4.7

XVWMHYECKHE CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCHAOB (Ha IpHUMEpe
TUAPOKCUAOB  aIFOMUHUS, JKenle3a, NuHKa). llomydyeHue oOcHOBaHM U

aM(OTEpHBIX THAPOKCHUJIOB

4.8

OO0mue XMMUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOAOPOJHOMN, CEPOBOAOPOAHOM,
CEpHHUCTOM, CEpHOM, a30THOU, (HochHOpHOU, KpeMHHEBOM, yroiabHOH. OcolObie
XAMUYECKHE CBOMCTBA KOHIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

HOJ’Iy‘-ICHI/Ie KHUCJIOT

4.9

OOmme xuMHUYecKre cBoiicTBa cpeanHux coneil. [lomyuyenue comeit

4.10

HonyquI/Ie, COGI/IpaHI/Ie, paCnio3HaBaHUC BOAOpOJda, KHUCIOpOJda, aMMHaAKa,

YTIIEKHUCIIOTO Ta3a B 1a00paTopuu

411

HonyquI/Ie aMMHMaKa, CGpHOfI 1 a30THOU KHUCIOT B IPOMBIIIJICHHOCTH. O6H_II/IC
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CITOCOOBI MOJIYy4YCHHA MCTAJIJIOB

4.12

I'enernueckast cBSI3b MCXKIAY KJIaCCaMH HCOPraHU4YCCKUX COCIII/IHCHI/Iﬁ

XUMUYECKUE PEAKIINH

5.1

Knaccudukanusa xuMu4ecKux peakuuii Mo pa3auyHbIM MPU3HAKAM: TI0 YHCILY U
COCTaBy YYaCTBYIOIIMX B pPEAaKUHUH BEIIECTB, IO TEIUIOBOMY 3(deKTy, 1o

W3MEHEHMIO CTECICHEH OKHCIICHHS XMMHYECKHX 3JIEMEHTOB

5.2

TennoBoi 3phexT XuMHUUEeCKON peaklnu, TePMOXUMUYECKNE YPAaBHEHHUS. DK30-

U DHJIOTEPMUYECKHE peakuuu. TepMOXHMUYECKUE YpaBHEHHS

5.3

OKHCIIUTEIbHOBOCCTAHOBUTEIBHEBIC pe€aKnuu. OKHCIIUTEIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHMCIICHUA u BOCCTAHOBJICHHA. SHGKTpOHHBIﬁ Oaianc

OKHCIIUTEIbHOBOCCTAHOBUTEIBHOMU peakuuu

5.4

Teopus 351eKTpoJIUTHUECKON Auccouranu. KaTuoHbl, aHUOHBL. DJIEKTPOJIUTHI U

HEJJICKTPOJIUTEL. CunpHble U ciiaOble QJICKTPOJIMTEI. CrernieHb Jucconuanmu

5.5

PCaKI_[I/II/I HOHHOTO oOMeHa. YcCIoBUsA IPOTCKAHUA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,

IIOJIHBIE U COKPAIEHHBIE MOHHBIE YPAaBHEHMs PEAKLIMN

XuMUs ¥ OKpy’Karolas cpeaa

6.1

BemecrtBa u marepuanibl B IOBCEJHEBHOM KU3HM 4elloBeka. be3omacHoe
HCIIOJIb30BAHKME BELIECTB M XHMMMUECKUX peakuuil B Jyiaboparopuu U ObITY.

HCpBaSI noMoIIb NP XUMHUYICCKUX OKOrax U OTPaBJICHUAX

6.2

XHUMHUYECKOEe 3arps3HEHHME OKpy)Karoleh cpenbl (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MPeIOTBPAIICHUS
IIpenenbnas nmomyctumass koHneHtparus BemecTB (IIJIK). Ponp xumuu B
pElIeHUN OSKOJIOTHMYECKHX TmpoliemM. VYcCulIeHHEe NapHUKOBOTO d(ddekra,

paspyllIeHHe 030HOBOTO CIIOS

6.3

[Ipumenenne cepsl, a3ora, pocdopa, yriepona, KpeMHUS U UX COCIUHCHHUH B
6I)ITy, MCAUIUHE, MNPOMBINIJICHHOCTU U CCJILCKOM XO3SIUCTBE. HpI/IMCHeHI/IC
METAJJIOB M CIUIABOB (CTalb, YYryH, TIOPAIIOMHUHHI, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX COG)II/IHCHI/II‘/'I. IloasgTne o KOPPO3UH METAJIJIOB, OCHOBHBIC

CIIOCOOEBI 3alIUTBI KX OT KOPPO3HUH

6.4

[IpupoaHble MCTOYHUKHU YIIIEBOAOPOJOB (Yyroyib, HPUPOJAHBIA Tra3, HePTh),

MPOAYKTHI UX IepepaboTKH (OE€H3UH), UX POJIb B OBITY U POMBIILIEHHOCTH

6.5

HepBOHa‘IaHLHLIe MOHATUA 00 OPraHndCeCKuXx BCHICCTBAX KaK O COCIWMHCHUAX
yrjaepoaa (MeTaH, 9TaH, 9THUJICH, AalICTHUJICH, OTAHOJI, INTMICPUH, YKCYCHAsA KI/ICJ'IOTa).

ITousiTrie 0 OMOIOTHYECKH BaYKHBIX BCUICCTBAX: KHUpaAX, 6em<ax, yriaesoaax — 1M Uux
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POJIK B )KM3HU YCJIOBCKA

7 Pacuérnr:

7.1 mo GopMynaM XUMHYECKHUX COCTUHCHUI

7.2 Macchl (MaccOBOM) JIONMM pacTBOPEHHOTO BEIIECTBA B PacTBOPE
7.3 0 XMMHYECKUM YPaBHEHUSIM
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumust: 8- kimacc: 0a30BbIl ypOBEHb: YUCOHHK; 5-€¢ U3AaHMUE,

nepepabdortanHoe, 8 kiacc/ ['abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.

AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»
» Xumus, 9 knacc/ I'abpuensin O.C., Octpoymos WU.T'., Cnagkos C.A.

AKHI/IOHCpHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peamuzanus-tpedoBannii-OI' OC-0cHOBHOr0-00111€r0-00pa30BaHMsl. -

Meroaunueckoe-nocodue-mis-yautens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCBI CETH

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

https://www.yaklass.ru/
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