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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUA
COCTaBJICHAa Ha OCHOBE TpeOOBaHWW K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCITUTAHUS U C Y4ETOM KOHIECIIIMU MPEnogaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX Oopranu3aiusax Poccuiickoit @eneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCIHUTAHUS M PaA3BUTUS OOYYAIOUIUXCS CPEICTBAMH YYEOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEp)KaHue,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYPHUPOBAHUE MO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX ~ CBSI3€M, JIOTMKM  Y4eOHOro Mpoulecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIIETO 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ysbTataM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro NpeACTaBICHU O MaTepUabHOM E€AMHCTBE MHUPA, BAXKHYIO
poIb UrparoT (GopMUpyeMble XUMHUEH TPEACTABICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYETOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliil  BO3MOXKHOCTEM s  CaMOpa3BUTHUS |
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
OoOydJaromuxcs, HaBBIKOB HX CaMOCTOSITEIbHOM  Y4eOHOW  JIeSITeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIsi[a HAa €AMHCTBO MPUPOJIbI M YEJIOBEKA, ABJIIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH OOYJarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
colepKaHUsl ~ ydeOHOro TMpeaMeTra, KOTOPbIA  SBJISETCS  IEJaroruyecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IlIer0o oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHUYECKON XUMHUHU.

CtpykTypa comepkaHHsi TPOTrPaMMBbI 10 XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEAOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHHUH aToOMa U XMMHUYECKON CBSI3H;

— TMpPEeACTaBJICHUNM 00 JJIEKTPOJUTUUECKON JTUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBINONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEH MPAKTUYECKOr0 MPUMEHEHUS] W MOTy4CHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHUU  CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABJIEHUS] O XUMHUYECKON COCTABJISIIONIECH HAyYHOW KApTHHBI MUpPA B JIOTUKE
e€ CHUCTEMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILIECHHUS K HAYYHOMY 3HAHUIO H
METOJIaM TO3HaHMWS B Hayke. M3ydeHue XMMHUM MPOUCXOAUT C MPUBJICYEHUEM
3HAHWM W3 pPaHee HW3YYCHHBIX YYEOHBIX MpeaMmeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knaccel» u «®u3znka. 7 Kiaacc.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUK OCHOB
XUMUYECKOM HayKM Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEIbHOCTA YE€JIO0BEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAaHUW — BaKHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX 00OOIIEHNH MHMPOBO33PEHUYSCKOT0 XapaKTepa, s3blka HayKH, B



OpUOOIIEHNM K HAaydyHbIM METOJaM IO3HaHWsI NpU H3YyYEHUH BEIIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATEIILHOM M y4eOHO-HCCIEeI0BATEIbCKON
JESITEeIbHOCTH, OCBOCHMM IpaBUJ O€30MacHOro oOpallleHusi C BEIeCTBaMHU B
IMOBCEIHEBHOMU >KU3HU.

[Ipn m3ydeHnn XUMHUHM Ha YpPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHUs BaKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opMupoBaHHE MHTEIJICKTYyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbHOMY MPUHATHUIO PELIEHUM,
CHIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

—  HampaBJEHHOCTb OOyuYeHHsT Ha CHUCTEeMaTHMYecKoe TMpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METOJaM IO3HaHUsA, (POPMHUPYIOIIUM MOTHBALMIO U PA3BUTUE CIOCOOHOCTEW K
XUMHH,

— obecrieueHne ycaoBHUM, ClIOCOOCTBYIOUINX MPUOOPETEHNUIO 00YyYarOIMMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3UYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYKaIOIIET0 MUpPA, MCIONb3ysl 3HAHUS M OIBIT, TMOJyYEHHBIE MPHU W3YYCHUU
XUMHH, TPUMEHSTh WX TpPU pEHIeHHH NpodjieM B MOBCEIHEBHOM JKU3HU U
TPYAOBOM JEATEIIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYarOMMXCS TYMAHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHHUS LEHHOCTH XMMMUYECKUX 3HAHUM [ BbIPAaOOTKH SKOJOTHYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXPaHEHUS CBOETO 3/10POBbsS U OKPYKAIOIIEH MPUPOIHOMN Cpeasl;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOEGHHS OOILIEYENIOBEUECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQHIIs U HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX IJS M3Y4EHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3zoBanus, coctarisier 136 gacos: B 8 kitacce — 68 gacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuun. Posb XuMHUM B )KU3HU 4YEIIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3esieHus] CMECEeH.

ATOMBI ¥ MOJEKYJbl. XUMHYECKHE dJIeMEHTbl. CHUMBOJBI XUMHYECKUX
31eMeHTOB. [IpOoCThIE U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOcuTEnbHAs MOJIEKYJISIpHAs Macca. MaccoBast 101 XUMHYECKOTO 3JIEMEHTA B
COCIMHECHUM.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHUYECKUE ABJICHUS. XUMHUUECKas peakiusl U €€ MpU3HaKHu.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpalieHus ¢ 1adopaTOpHbIM 00OPYIOBaHUEM, U3YUYECHHE M OINHUCAHHE
bU3MYECKUX CBOMCTB O00pa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KUCIIOTOW) SIBJICHUHM, HAOI0IeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (1) mpu HarpeBaHwu, B3anMoIelicTBHE XKene3a ¢ pactBopoM cos meau (11),
U3Y4YEHHE CIOCOOOB pa3/iefieHusi CMECei: C MOMOIIbI0 MarHuTa, (pUILTpOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOZCHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHusi). Oxcuzabl. [Ipumenenue xucnopoga. CrocoOsbl



MOJIYYCHUSI KHUCJIOpOoJla B JlabopaTopuM U MpOoMbINIeHHOCTH. Kpyrosopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMUYECKON peaKIuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pEakUHWH. TOIUIMBO: Yroib M METaH. 3arpsA3HEHUe
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupoae, (U3NYECKUe W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nosydeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacehllieHHble ¥ HEHACHIIIEHHBIE PacTBOPbI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHUEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJIOB:  coyieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HecosieoOpasyromue. Homenknatypa okcugoB. Duznyeckue U XUMUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydueHnrne ocCHOBaHUM.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[TonyueHnne KuCnoT.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas cBsI3b MEXAY KJIaCCAaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OIPEIETICHUE COAECPKAHUS KUCIOPOIa B BO3AYyXE, NOJIYyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOIEHUE
B3aMMOJICICTBUSI BEIIECTB C KHCIOPOJIOM U YCJIOBUS BO3HHUKHOBECHHUS U
MpeKpalnieHuss ropeHus (moxkapa), O3HaKOMJICHHE C oOpas3llaMd OKCHAOB H
ONHMCAHME WX CBOWCTB, IOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE W H3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JIOJIE PACTBOPEHHOrO BEIIECTBA, B3AMMOJCUCTBUE BOABI C METaJUIaMHU
(HaTpueM ©  KaiblKeM) (BO3MOXKHO HCMOJb30BAHHE BHUEOMATEPUATIOB),



UCCIIeIOBaHWE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/IEHNE N3MEHEHUs OKPAacKd MHJMKATOPOB B pacTBOpax KHUCJIOT M ILIEI0Yel,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
SKCIIEPUMEHTAJIBHBIX 3a/ady 10 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCIMHEHUI.

Ilepuoanuecknii 3akoH u Ilepumogmyeckas cucreMa XHUMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKHX 3yeMeHTOB. lloHsTHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMENbHBIE METAILIBL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
Ilepmonnueckon cucremel xumudeckux annemeHToB JI. . Menneneesa. Ilepunonst
U Tpynnbl. PU3NYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iepuoaa MU
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aToMHBIX saep. M3otonel. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMMHUYECKHUX  3BJIEMEHTOB
[Tepuomnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTUKAa XHUMHUUYECKOIO
3JIEMEHTA 110 ero noyioxkenuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHMS paauyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproguueckoi CUCTEMbI XUMAYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydé€Hbli u
I'PAKIaHNH.

Xumnueckasi cBs3b. KoBaneHTHass (MOJsipHAasT M HEMOJIAPHAS) CBS3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHE OO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBHUE
TUAPOKCUAA LMHKA C PAacTBOpAaMH KHCIOT M WIEJIOYEH, IPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKIUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIICCTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0nue ecTeCTBEHHO-HAay4YHbIC MOHATHS: HAy4HbIA (haKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

@dusuKa: marepus, aroM, D3JIEKTPOH, MOPOTOH, HEWTPOH, HOH, HYKJIHU],
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHME BEIECTBA, ra3, (PU3MUECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, CONHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U
BUa XUMHYECKON CBS3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJlacCaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, mo
W3MEHEHUIO CTETNIEHEH OKHUCIICHUS XUMUYECKHUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JK30- U SHJIOTEPMUUECKUE PEaAKIINU, TEPMOXUMUYECKUE
YPAaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHsSTHEe O TOMOT€HHBIX M TeTEePOTEeHHBIX
peakuusx. [lonsitue o katanuse. [loHdaTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHUYECKOM PEAKUMH U TIOJIOKEHUE XUMHYECKOIO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMl €  MCHOJb30BAHUEM  METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3NEKTPOIUTUIECKON TUCCOLMALAN. DIICKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MexaHW3M OUCCOLMALMN BELIECTB C PAa3JIMYHBIMU BUAAMU
xuMuueckont cBszu. Ctenenb nqucconuani. CUiIbHbIC U CA0bIe SJIEKTPOTUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanuu. KadecTBeHHbIC peakiiui Ha HOHBI. [IoHSITHE O THAPOSIN3E COTIEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakivu
OT BO3MICUCTBUS PA3IMYHBIX (HAKTOPOB, KCCICAOBAHUE DICKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, IMPOLECCA JHUCCOLMAIMU KHUCJIOT, IIEJIOYEd U COJel
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ NPU3HAKK  MPOTEKAHUST  PEakiuid  MOHHOro  OOMeEHa
(oOpa3oBaHMe oOcajka, BBIJCICHUE Tas3a, O0Opa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3joXKeHUs, COCAMHEHUS), pacllO3HABAaHUE HEOPraHWYECKHUX
BCIIECTB C IIOMOUIbK0 KAUYECTBEHHBIX PpEAKIMHA HA  HOHBL, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mrast  xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJONeHOB. XMMHUYECKME CBOMCTBA Ha MPUMEPE  XJopa
(B3aUMOJICHICTBUE € MeETAUIaMH, HEMETa/UlaMH, IIejo4aMu). XJIOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAXO0XIECHHUE B PUPOE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHWe W (U3NUECKHE CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhbl. AJUTOTPOITHBIE MOANU(DUKAIINN KUCIOPOAa
U cepbl. XUMHYECKue cBoMcTBa cepbl. CepoBOAOPOJ, CTpOoeHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPbl KAK IMPEICTABUTENIA KHUCJIOTHBIX OKCHIOB.
Cepnast kucnora, (Qumyeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeKalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a MOJIYYEHUS! CEPHOW KHUCIIOTBHI.
[Tpumenenue cepHoil KUCIOThL. CONM CEPHOM KUCIOTHI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKalolled Cpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe10TBpaIleHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
(¢u3nyeckue 1 XMMHUYECKHE CBOMCTBA, MOTy4YeHHe U npuMeHeHue. Conu aMMOHMS,
X Qu3nUecKre U XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIME€ KaKk TMPEICTaBUTENsSI Kjacca KHUCIOT W chenuduvecKue).
Hcnonb3oBanue HUTPATOB U COJieH aMMOHMsSI B KauyeCTBE MHUHEPAIbHBIX
yno0peHunii. XUMUYECKOE 3arpsIi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHele Monupukanuu ¢pochopa, U3NUECKHE W XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OOmas xapakrepuctuka 35eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKHUCIEHHUS.  YTJIEpoJ,  aUIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopor yrinepona B npupoae. OKCuibl yrieponaa, ux
¢usznyeckue M XMMHUYECKHWE CBOMCTBA, [EHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHE W IpPUMEHEHHUE. DKOJIOTMYecKrue MpoOJeMbl, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
adekrt. YronpHas KUciIoTa U €€ coJid, UX (PU3NYEeCKUe U XUMMUUYECKHUE CBOWCTRA,
noiaydeHue U npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIICHHOCTH U CEIHCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TAHOJ, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HCTOYHUKH YII€BOAOPOAOB (Yrojb, NPUPOAHBIN Tra3, HEPTb),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIECTBAX: JKMpaX, OenKax, YyriieBojax — U Ux
poiaM B OKM3HM 4eJoBeKa. MarepuanbHOE €IUHCTBO OPraHWYECKUX H
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, IIOJyYEHUE H
npuMeHneHnue. CoequHeHHs KpeMHusi B mnpupone. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCMoNIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3y4eHue 00pasiloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJSHON KHUCIIOTHI,
MPOBEICHUE KaUuE€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOJIOACHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaxaronue (U3NUECKUEe U XUMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamMyd XJOpUAOB (TaJIOTE€HUJOB), O3HAKOMJICHHE C
oOpasilaMmu  cepel u €€  CcOoeAUMHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3YyYECHHE XHUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
WOH U HaOIIoZieHUE MNpu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOWCTBaMH a3oTa, (ochopa M HUX coequHEHUI (BO3MOXKHO HCIOIb30BAHHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOuMpaHWe, paclO3HaBaHWE W M3YUYCHHE CBOWCTB aMMMaKa, IPOBEICHUE
KaueCTBEHHBIX peaKklMil Ha MOH aMMOHHUS U PocdaT-uOH U U3yUYECHHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpadura, (QysuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTrasa, MOJIydeHUE, COOMPaHHE, PACTIO3HABAHUE W M3YYCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MpOBEJECHNE KAYECTBEHHBIX PEaKluii Ha KapOoHAT |
CUJIMKAT-UOHBl W W3yYE€HHUE TMPU3HAKOB UX TPOTEKAHUS, O3HAKOMJICHUE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTaljIbl U UX COCIUHEHUS .

MeTa/iibl U UX COEIMHEHUSA

OO0mrast XxapakKTepPUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B Ilepuonnueckoin cucreMe xumuueckux diemeHtos JI. WM.
MenneneeBa u ctpoeHus: atoMoB. CTpoeHue MeTanaoB. MeTtajuinueckasi CBs3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpspkeHud MetaiioB. Ousnyeckrne 1 XUMUYECKHE CBOMCTBAa MeTauioB. O0mue
crocoObl ToJlydeHus: MeTayioB. [loHATHE O KOppO3UM METaIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[lemounsie MeTaiuibl: nojiokeHue B Ilepruoguyeckor cuCTeMe XUMUYECKHX
anemeHToB J[. M. MeHneneeBa, CTpOEHHE WX aTOMOB, HaXOXKJICHUE B MPHUPOJIE.
duznvecKkre U XUMMUUYECKUEe CBOMCTBA (Ha mpumepe HaTpust U kKaius). OKCUabl U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuognueckor cucreMe xumudeckux sieMmeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJIFOMUHUIN: TIOJ1I0)KeHUE B [leprognyueckoi cuCTeMe XUMHUYECKUX SJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
AITIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, CTpoeHHE aroMa, HaxoxaeHue B mnpupone. Ddusnueckue u
XUMHUYECKUEe CBOMCTBA kele3a. Okcuabl, rupokcunl u conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMH, M3Yy4YE€HHUE  PpE3yJbTAaTOB  KOPPO3UM  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllMd WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHUIEOMATEPUATIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, MPOILIECCA TOPEHUS KEJIE€3a B KHUCIOPOJIE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKLMN Ha WOHBL: MarHus, KajablLWs, aTIOMUHUSA, LIMHKA, JKElie3a
(1) u xene3a (111), meau (Il), HaOIrOACHUE W OMMCAHHUE MPOIIECCOB OKPAIMBAHUS
IJJaMEHU MOHAaMU HaTpus, Kalud W Kaiblus (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UCCe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEHIEHHUE SKCIIEPUMEHTAIIbHBIX 337a4 Mo Teme « BaxxHenmue
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM J>KM3HM YeNIOBEKa. be3omacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroliew cpenbl (IpeaesbHas TOMycTUMAas
KOHIIeHTpalus BemiecTs, najnee — [IJIK). Ponb xumuu B peieHuu 3KOJIOTHYECKUX
po0IeM.

Xumuueckuii IKcnepumenm:

M3y4eHUE O0paslloB MaTepuajgoB (CTEKJO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanu3zanusg MeEXIpeAMETHBIX CBsi3ed NpU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYILECTBJISIETCSI 4Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJCIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIN
a3 dekT, TeXHOIOT s, MaTepUaIb.

@dusuka: marepus, aroM, 3JIEKTPOH, MOPOTOH, HEWUTPOH, WOH, HYKJIHUJ,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUH 3apsj, MPOBOJHUKH,
HOJYIPOBOAHUKHY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemi€rka, CIjiaBbl, (PU3NYECKUE BETUUYMHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mochepa, sKOCUCTEMA, MHUHEPATIbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadms: armocdhepa, ruapochepa, MHUHEpaAIbl, TOPHBIC TOPOIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbI OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCIIUTATEIILHON JIESITETLHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMHU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBHCS  CUCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OPUEHTAUUW W
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoTH4YECKOro BOCIIMTAHMS

LIEHHOCTHOI'O0 OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEIuI0, TOHUMAaHMS 3HAUYCHUS XUMHUYECKOM HAyKUM B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(MOpMAaIHEl o
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEACTABJIEHUS] O COLHMAIBHBIX HOPMAaxX M MPaBUWIAX MEKIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW U JPYrUX  BUJAX
NEeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATECJIBHBIX 33J7]a4, BBIMOTHCHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TMPOIECCE OTON Yy4eOHOW MACSITEIHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUM MTOCTYIKOB;

3)LeHHOCTH HAYYHOI' O MO3HAHUS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIl TIOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBleHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA MPUPOIbI, B3aMMOCBA3AX YEIOBEKa C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIEC I OOBSICHEHHMS HAOIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATEIbHOW, WH(OPMAIIMOHHON M YHUTATENLCKOW KYJIBTYpPbl, B TOM YHCIIEC
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
NESATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH W YPOBHS OOYy4EeHUS B
JIaJIbHEUIIIEM

4)(popmupoBaHus KyJbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOIO OTHOIICHUSI K CBOEMY
3I0pPOBbIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TOCIEIACTBUN U
HETPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOJICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COOMIOACHUST TpaBWi O€30MaCHOCTA TIPH  OOpaIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5)Tpya0BOro BOCIIUTAHMS:

WHTEPEC K MPAKTUUECKOMY U3y4eHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NIPUMEHEHHSI TPEAMETHBIX 3HAHUW [0 XHMHUHU, OCO3HAHHBIA BBIOOP
VH]JIUBUYyaTbHON TPACKTOPUU MPOJOJLKEHUST 00pa30BaHusl C Y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npod)eCCUOHAIBHOM JEATeTbHOCTH U Pa3BUTHUSI HEOOXOJIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6)3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU 1IeJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBuJI O€30MaCHOI0 MOBEICHUS MTPU paboTe ¢ BEIIeCTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, il MOBBIIICHUS
YPOBHS  DKOJOTMYECKOM KYJIbTYpbl, OCO3HAHHUS TJIO0ATBHOTO XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTUYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B MO3HABATEIHHOM,
KOMMYHUKATHBHON U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeIMETHBIX pe3yJbTATOB BBIJACISIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
NPUHIIUII, TUIIOTE3a, (PaKT, cucTema, Mpolecc, SKCIEPUMEHT U APYToe.), KOTOpbIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax W IO3BOJSIOT Ha
OCHOBE 3HAHUHN U3 ATUX MPeaMeTOB (HOPMHUPOBATH IMPEACTABICHUE O IEJIOCTHOM



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSATUBHBIE), KOTOpble oOecneuynBaroT (opMHUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYILECTBJICHHIO Y4e€OHOM
NEeATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJbHbIE YUeOHbIe JeiiCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

YMEHHUS HCIIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBINUIEHHUS NPU OCBOCHHHU
3HAHMI: PACKPbIBATh CMBICII XUMUYECKUX MOHATUU (BBIACNIATh HUX XapaKTEpHBIE
NPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMH IOHATUSAMU), HCIIOJIB30BAThH
HOHSATHS 17151 OOBSICHEHUSI OTJENbHBIX (DAKTOB W SIBICHUHM, BHIOMpATh OCHOBaHUS U
KPUTEPUHU I KJIACCHU(PUKAIUU XUMUYECKHX BEIIECTB U XMMHUYECKHUX peaKIui,
yCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBS3M MEXKAY OOBEKTAMHU HU3y4EHUS,
CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, AENYKTUBHBIC, M0 AHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIHOYEHUS;

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaIpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh HIUPOKO MPUMEHSEMBIE B XUMHUH MOJCIbHBIC IPEACTABICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysla U ypaBHEHHE
XUMUYECKON PEeaKIuu — IPHU pEelIeHUU y4eOHO-TTO3HABATENbHBIX 33]a4, C Y4ETOM
3TUX MOJEIBHBIX INPEJICTABICHUN BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHBIC
NPU3HAKH U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATh  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEJCTBEHHBIE CBS3M U
IPOTUBOPEUHNS B U3y4aEMBIX IPOLIECCAX U SABJICHUSX.

Bba3oBble ucciienoBare/bcKue AeiCTBHA:

YMEHHME HCIIOJIb30BaTh IOCTABIEHHBIE BOMNPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe€ B KauyeCTBE OCHOBBI i1 (OPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHHE ONbITa O IJIAHWPOBAHUIO, OpPraHU3alUdyd W TPOBEIAECHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHUE Ha0moAaTh 3a XOJOM Mpollecca,
CaMOCTOATENIFHO MPOTHO3UPOBATh €0 PE3yNbTaT, (OPMYIUpPOBaTh O0OOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MPOJIETTaHHOM padoTe.

Pa6ora ¢ nundopmanueii:

YMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
pa3IMYHbIX BUAOB U (DOPM MPEACTABICHHS, OJYYaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAsl ~ JIUTepaTypa XUMHUYECKOI'O COAEP)KaHUSA, CIPAaBOUHBIE
nocobusi, pecypcbl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIlUM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJISI BBIIOJIHEHHUS
y4eOHBIX M MO3HABATENbHBIX 33/1a4 ONPEAECIEHHOI0 TUIIA, IPUOOPETEHUE OIbITA B
001acTH  MCIMOJb30BaHUS  HUH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpPOM aKTUBHOI'O MCIOIb30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d HECIOXKHBIMU CXEMaMH, JrarpaMMamy,
apyrumu popMaMu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
UCCIIEIOBATENbCKON AEATEIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOLIEH MPUPOIHON
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuajora W (WiaM) AUCKYCCHUM) IO
CyHmleCcTBY  oOCyxaaemMol  TeMmbl, (OPMYIUPOBaTh CBOM  IPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEVIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTAaBIATh  MOJYYEHHBIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENBbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUSI XMMHUUYECKOIO 3KCIEPUMEHTa (JaOOpaTOpHOIO ONbITa,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHHUS y4e€OHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JNEATEIbHOCTM  IPU  PELICHUH
BO3HHMKAIOUIMX MPOOJEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uui (00CyXJIeHHs,, OOMEH MHEHHUSMH, «MO3IOBbIE HITYPMbD», KOOPAWHALIUS
COBMECTHBIX JICMCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHBIC YHMBEpCaIbHbIe Y4eOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSITEIBbHO OINPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelieHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jad, CAMOCTOSTEIbHO COCTABJIATh WJIM KOPPEKTUPOBATH
MPEVIOKEHHBIA AJITOPUTM  JIEVCTBUUA TMPU  BBITOJHEHUH 3aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBHE IIOJIyUEHHOI'O pEe3yJibTaTa 3asBICHHON LENH, YMEHUE
MCITI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaraéMble B YCIOBUU 3aJJaHUM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeAMETHBIX PE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEpP)KaHMsI, YCTAHOBJIEHHOI'O JIaHHON (QeaepaibHON paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUM, BHABI JIEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIpETAIluU, MPeoOpPa30BaHUI0 U TMPUMEHEHUIO B PA3TUYHBIX YUYEOHBIX H
HOBBIX CUTYaIIUSIX.

K koHiy oOyueHus B 8 ki1acce npeiMeTHble pe3ysbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIINUXCS YMEHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHUMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOZIHAS U HEOAHOPOJIHASA), BAJICHTHOCTh, OTHOCUTEIbHASL ATOMHAs U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBasl J10JIsI XUMHUUECKOTO JIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCIIOTa, OCHOBAHHUE, COJb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMUYECKasi pPeaklMs, KIACCU(pHUKALUS PEaKIHil: peakuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKUE PEAKIINH, TEIUIOBON (D (HEKT peakiuH,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToOMa, XMMHUYECKasl CBS3b, MOJSIPHAS W HENOJSIpHAs KOBAJIECHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBas JOJs BELIECTBA
(IporieHTHas! KOHIIEHTpAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHSITUH H
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIOJb30BaTh XUMHUYECKYI0 CHMBOJIUKY I COCTaBJieHUs (opMyi
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEeHb  OKUCJEHUS  3JEMEHTOB B  OWMHApHBIX  COEIMHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K OIPEACIEHHOMY KJIacCy COEAMHEHUH IO
dbopmyiaMm, BHUJ XHUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSAX;

e packpeiBath cmbicn Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHHUE TNEPHUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX NoJIoKeHHs B Ilepmonnueckoil cucrteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHa ABOTaapo;

e ONWCHIBATH M XapakTepu3oBaTh TabnauuHyio ¢opmy lleproanueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mmodouyHas noarpynna (b-rpynmna)», manbsie u
OonplIME NEPUONbl, COOTHOCUTh OOO3HAUEHHUS, KOTOpPbIE HMMEIOTCS B
tabmune «llepuoamyeckas cucrema XuMHYecKUx »djeMmeHToB [J[. .
MenpneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps[l siipa, OOIIee YUCIIO AIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIUPOBATh XMUMHUYECKUE BJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHUU COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

MPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUYe€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHWS XWMHYECKUX TMpEBpalleHU B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO  MAacChl
BEUIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro JdjeMeHTa 1o ¢dopMyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUEThI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

MPUMEHSATH OCHOBHBIC OIEPAIMH MBICIUTEILHON ACITEIHPHOCTA — aHAJH3
W CUHTE3, CpaBHEHHE, 0000IIEeHHEe, CHUCTEMAaTHU3aINio, KIacCH(PUKaInio,
BBISIBJICHUE TPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H — IS M3y4eHUs CBOWCTB
BEIIECTB W XHMHYCCKHX pEaKIHi, €CTCCTBCHHO-HAyYHBIC METOJIbBI
MO3HAHUs — HAOIOJIEHUe, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeIOBaTh  MpaBWJIaM  TIOJIb30BAaHUSI ~ XMMHYECKOW  TOCYIOM U
nabopaTopHbiM 000pYJOBaHUEM, a TaKXKe IMpaBUjaM OOpallleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH TII0 BBITIOJTHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOUpaHUIO
razoo0pa3HbIX BeENIECTB (BOAOpOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEIECIEHHON MacCOBOM JOJEH pACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHK U JPYTUe).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUTUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMUYECKHX TOHATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BaJIEHTHOCTh, 3JEKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKasl pPeaKilys, XUMUYECKasi CBSA3b, TEIJIOBOM (P deKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JTUCCOIMAINNS, PEAKIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMbIE pEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIUU,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOppo3usi METaJUIoOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATHI U
MPUMEHSIThH 3TU MTOHSTHUSI IPU ONKMCAHUM BEIIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY [UJII COCTaBJCHHUS (Qopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTPEENATh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMHUECKUX JIEMEHTOB B
COCAMHEHMSX PA3JUYHOrO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJIGHTHAsl, HWOHHAs, METaUIMYecKasi) B HEOPraHMYECKUX
COCJIMHEHUAX, 3aps]l MOHA MO0 XMMHUYECKOU (opMyre, XapaKkTep Cpeibl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAJUITMYECKOU
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIECMOHCTPUPOBATh €ro IOHWMAaHWUE: OMNHUCHIBAaTh M XapaKTEpPU30BaATh
tabmmunyo ¢opmy Ilepuonnueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMECIOTCI B TIEPUOJAMYCCKONM Tabauie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacnpeiesieHue WX 10 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB 3JIEMEHTOB U MX COCIWHECHUU B
npezeiax MaJlblX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIACCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HECOPTraHMYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHenu(PUUEecKue XUMHYECKUE
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEPXKAAs OIKMCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS DJICKTPOJIUTHUYECKON JIUCCOLMALUAMN  KHUCIOT,
LIEJI0OYEN U COJIEM, MOJHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKIIU HOHHOT'O



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOI'O OajlaHCca dTUX PeaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
M0 YPaBHEHUIO XUMUUYECKON PEaKIUU;

coOnrofaTh  MpaBWia  TMOJIb30BAHUS XUMHYECKOW  TMOCYIOM U
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIUSIMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHYECKUX ONBITOB IO TOJYYCHHI0O M COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIONMIMEC  KAYECTBECHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PacClO3HABaTh OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBl aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTH OCHOBHBIE OIEpaIlii MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
Ha0JII0/ICHUE, MU3MEpPEHHE, MOJACIMPOBAHUE, SKCIEPUMEHT (peasibHbId M
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yaco
Ne HaunmeHoBaHue pa3iesoB u DJIeKTPOHHBIE (LM poBbIe)
KonTpoabubie IMpakTnuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1.IlepBoHayajibHble XMMUYECKHE NOHATHS
XuMus — BaxkHas 00JaCTh
1.1 eCTechozﬂaHVm " 5 2 https://m.edso0.ru/YNVJIX660G
MPaKTUYECKOHN AeATeIbHOCTU
yenoBeKa
B
1.2 CUHICCTBA 1 XHMHHCCKHE 15 1 https://m.edsoo.ru/ONNXR1VFO
peakuuu
Wroro mo pazneny 20
Pa3nen 2.BaxHeiimnne npeacTaBuTe/ M HCOPraHUYeCKNX BeleCTB
B .K I
2.1 O3AYX. TACTOPOLL. LL0HATHE 6 https://m.eds00.ru/D5BORTY30
00 okcuaax
Bonopon. Ilonsartue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCIIOTaX U COJIAX
Bona. P Nl 0
2.3 Oa. TaCIBOphL. LIOMAITHE © 5 1 1 https://m.edso0.ru/M1315KJBM
OCHOBAHMSIX
0)
2.4 CHOBHBIC KIACCH] . 11 1 1 https://m.eds00.ru/0TSASMOWT
HEOPraHWYECKUX COCTMHEHUN
Uroro mo pazneny 30

Pasnen 3.Ilepuoauueckuii 3axon u [lepunoauyeckas cucrema xumudeckux 3jieMeHToB JI. U. MenaeseeBa. CTpoeHue aToMOB.
Xumnuyeckas cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuognueckuii 3aK0H 1
Ilepuonnyeckas cucrema

3.1 XUMUYECKuX 3emMeHToB [{. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. Ctpoenue
aToMa
XuUMHYECKasi CBSA3b.
3.2 OKHUCIUTETBHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBUTEIIbHBIC PEAKIIUU
Hroro mo pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edso0.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

HaunmeHoBaHue pa3iesioB H TeM

KoaunuecTBo 4acoB

DJIeKTPOHHBIE (LM poBbIe)

Ne i/m Kourposabhubie | TIpakrudeckue
NporpamMMsl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1.BemecTBO 1 XMMHYeCKHe peaKINU
I1 0 i
1.1 OBTOPEIHHE I YIIYDICHIE SHAMH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kilacca
12 OCHOBHvBIG 3aKOHOMEPHOCTH XUMHUYECKUX 4 httos://m.edsoo.rWAFNALWGTU
peaxiuii
C .
1.3 FICKTPOMITIHECKAT ANCCOMHMAIIA 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKHE PEaKIIMK B pacTBOpax
Uroro no pazneny 17
Pa3znen 2.HemeTa/JIBI M MX COeTMHEHUS
006
2.1 HHT XApAIKTEPHCTHIE XIMITHECIX 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpynnel. ["anorensl
OO61mas XxapakTepuCcTUKa XMMHYECKUX
2.2 sanemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COE/IMHEHMS
OO61mas XxapakTepUCTUKa XMMHYECKUX
2.3 anemenToB VA-rpynmnsl. A3ot, pocdop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COEJIMHEHUS
OO0m1ast XapaKTepPUCTUKA XMMUYECKHX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 https://m.edso00.ru/JPJ200VJX
KPEMHUH U UX COCAMHEHHUSI
Wroro mo pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznesa 3.MeTalJIbl M X COCAUHECHUS

3.1 OO0111e CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxxueiinie MeTanisl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazneny 20
Pa3znen 4. Xumus u okpyskamomas cpeaa
B
4.1 CHICCTRA 1 MATCPHAIIBT B KHIHH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeKa
Htoro no pazgeny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos
Ne Hdara DJIeKTPOHHBIE UG poBbIE
Tema ypoka Konrtpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | 00pa3oBaTebHBbIE PeCypPChI
padoThI padoThI
[Ipenmer xumuu. Ponb xumun B
1 ’KM3HU YenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIeCTBa
I1
2 OIIITHE O METOAAR TOSHATI B 1 https://m.eds00.ru/9ZJAEW050
XUMUHU
[TpaxkTuueckas padota Ne 1
[TpaBuna pa6o abopato
3 ¢ DABILIA PAbOTEL B TADOPATOPHH 1 htps://m.edsoo.ru/L SEW4353D
U IpuéMbl 00palleHus ¢
1abopaTOPHBIM 000PYIOBAHUEM
q .
4 HCTRIC BeHlecTBa I eMec . 1 https://m.edsoo.ru/6 TME21FW8
Crioco0OsI pa3zenieHus: cMece
[TpaxkTuueckas pabota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edso0.ru/K3LS5MCRY
OYHUCTKH MIOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHE 3JIEMEHTHI. 3HAKU
7 (CHMBOJIBI) XUMUYECKHX 1 https://m.edsoo.ru/AH3D4DNAX
HIIEMEHTOB
[TpocTblie U ClIOKHBIE BEIIECTBA https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIAPHOE YUEHUE https://m.eds00.ru/1IMOBJ3QZ5
3
10 KON TIOCTOARCTE COCTARA 1 https://m.eds00.ru/IMCA96FX6
BEIIECTB. XUMHUYecKas Gopmya.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanentHOoCTh aTOMOB
XAMHUYECKUX 3JIEMEHTOB

11

OTHOCUTENbHAS aTOMHAs Macca.
OTHOCHTENBHAS MOJIEKYJISIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBast 10JIs1 XUMHYECKOT O
3JIEMEHTA B COEIUHEHNU

https://m.edsoo.ru/GHV580OMVE

13

KonmnuectBo Bemecrsa. Moinb.
MognsipHast Macca

https://m.edsoo.ru/368UNL5Y?2

14

dusnueckue ¥ XUMHAYECKUE
ABJCHUS. XUMHUYECKAs PEAKLIHS

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku 1 ycJIOBUS TPOTEKAHUS
XUMHUYECKUX PEaAKIUM

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHUS MaCChl
BELIECTB. XMMUUYECKHE YPABHECHUS

https://m.edso0.ru/M8DS4IHVM

17

Brruncnenns KonuuecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUAM
XUMHUYECKUX PEAKLINI

https://m.edsoo.ru/LUY9U3EQE

18

Krnaccuukanus XuMu4aeckux
peakuuii (CoeTMHEeHHUs,
pa3IoXKeHusl, 3aMeIIeHUS,
obmeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — yUY€HBII1-
sHiukIonequct. O6o0eHne u
cucTeMaTu3anusa 3HaHUuu

https://m.edsoo.ru/P1IWARH3AB

20

Kontponpenas pabora Nel mo treme
«B C€IeCTBa U XUMHNYECKHUE
peakuun»

https://m.edso0.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — aneMeHT u
npocroe BemuecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

OusnuecKre 1 XUMHYECKHE
CBOMCTBa KHCIIOpo/ia (peakuuu
OKHCJIeHUs1, Toperue). [TonsTre
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco6bl oJIydeHus: KUCaopoaa
B J1ab0OpaTopUu U
IPOMBIIITIEHHOCTH. [IpuMenenne
KUCIIOpoJa

https://m.edsoo.ru/\VJWBG6A2RD

24

TennoBoii 3(hHeKT XUMHIECKOM
pEaKIuy, MOHATHE O
TEPMOXHUMUYECKOM YPaBHCHUH,
9K30- U PHIOTEPMUYECKUX
peaKIusx

https://m.edsoo.ru/PNMKJZHKX

25

TonnuBo (HepTh, yroib U METaH).
3arpsi3HEeHHE BO3/1yXa, CIIOCOOBI
€ro NpeJoTBPAICHHS

https://m.edsoo.ru/USNY5UUW?2

26

[TpakTuueckas padora Ne 3 mo
teme «llomyuenue u cobupanue
KHCIIOPO/1a, U3YUYEHHUE €ro
CBOMCTB»

https://m.edsoo.ru/5516 UHX3R

27

Bonoponx — 35eMeHT u mpocToe
BeniectBo. Haxoxnenue B
npupoje

https://m.edsoo.ru/WD392ACWB

28

Pu3nyecKre 1 XUuMHYECKHE
cBoricTBa Bogopoa. [Ipumenenne
BOZOpOAA

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

IToHsiTHE O KUCIIOTAX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI OJIYYCHHS BOIOPO/Ia B
nabopatopuu

https://m.edsoo0.ru/C9TO9UCIP

31

[TpakTnueckas padorta Ne 4 mo
teme «Ilomyuenue u cobupanue
BOJOPOAA, U3YYEHHE ETO
CBOMCTB»

https://m.edso0.ru/SS3WAX33K

32

MoutsipHbIii 00BEM ra30B. 3aKOH
ABorazipo

https://m.eds00.ru/M3KSO10DQ

33

Brruncnennst o00bEMa, KOIMYECTBA
BEIIECTBA T'a3a MO €ro N3BECTHOMY
KOJ'II/I'-IGCTBy Be€IieCTBa NJIN
00BéMY

https://m.edso0.ru/MXGOY304M

34

Brrancienns 0056MOB T'a30B 110
YpaBHEHHIO peaKlUi Ha OCHOBE
3aKOHa OOBEMHBIX OTHOIIEHUH
rasoB

https://m.edso0o0.ru/9TQ8AXABY

35

dusnueckue U XUMHYECKHUE
CBOMCTBA BOJBI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocuoBanuii. [Iorsatue 06
WHJIMKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopa xak pacTBOpHUTENb.
HaCBIH_[eHHBIe 1 HCHaCBhIIIICHHBIC
pactBOpbl. MaccoBas 1o
BEIIECTBA B pacTBOpe

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTuueckas padota Ne 5 mo
teme «IIpuroToBienre pacTBOpoB
C onpenenéHHON MaccoBOM gonei

https://m.edsoo.ru/MWXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

pacTBOPEHHOTO BEMIECTBAY

39

KonTponbHas padora Ne2 o teme
«Kucnopoa. Bonopoa. Bona»

https://m.edsoo.ru/JM7935DRY

40

OKCHJIBI: COCTaB, KJIacCH(pHUKAIIHS,
HOMEHKJIATypa

https://m.edso0.ru/5TFSJINAY

41

[Tonmy4ueHne U XUMUYECKHE
CBOMCTBA KHCJIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCUIOB

https://m.edso0.ru/8JAZ9YWS2

42

OCHOBaHHS: COCTAaB,
KJIacCH (pUKaIvs, HOMEHKIATypa

https://m.edsoo.ru/5U397HU5C

43

[Tonyuenue u XumMu4eckKue
CBOMCTBAa OCHOBaHUH

https://m.edsoo.ru/GD9A28ROE

44

Kwucaotsr: cocTas,
KJIaccH (puKanus, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK?7

45

ITonmyyenue U XuMHu4ecKue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpeaHue): HOMEHKIIATypa,
CIOCOOBI MOJTYYCHHS, XUMHUCCKUEC
CBOVICTBa

https://m.edsoo.ru/JSNUIM9T]J

47

[TpakTueckas padota Ne 6.
Pemmenue sxcrepruMeHTaIbHbIX
3a1a4 1o TeMe «OCHOBHEBIC
KJIACChI HEOPTaHMYECKUX
COETMHEHUN»

https://m.edsoo.ru/58D13JF7V

48

FGHGTI/ILIGCKaSI CBA3b MG)KI[y
KJIACCAMU HEOPraHUYECKUX
COEUHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O0001IeHNE U CUCTEMATH3ALU

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUHI

50

KontponeHas pabora Ne3 mo reme
"OCHOBHBIE KJIaCCHI
HEOPraHMYECKUX COCTUHEHMIT"

https://m.edsoo.ru/AFA7IDULD

o1

IlepBble MONBITKH

KJIacCH (PUKAITIH XUMUYECKAX
aneMeHToB. [onsaTHe 0 rpynmax
CXOIHBIX IEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Tepuonnueckuii 3aK0oH U
[Tepuoanyeckas cucrema
XUMHUYECKHUX 3JieMeHToB /1. H.
Menpeineena

https://m.edsoo.ru/X9F1NR3U8

53

Ilepuoapl, rpymnmnsl, HOArPYIIIIBL

https://m.edsoo.ru/NOMWWJIRXN

o4

Crpoenune atomoB. CocraB
aTOMHBIX saep. M30Tomnbl

https://m.edsoo.ru/IMUDOMR5H

55

CrpoeHue 3JIeKTPOHHBIX
000JI09€K aTOMOB 3JIEMEHTOB
Ilepuognyeckoi cucrems! . 1.
Menneneesa

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTa I10 €0 MOJIOKEHUIO B
[Tepuonnueckoit cucreme /1. U.
MenpeineeBa

https://m.edsoo.ru/Y IP040OMDX

57

3nauenue [lepuonuueckoro
3aKOHA JUISl Pa3BUTUS HAYKH U
npaktuku. [{. 1. MenneneeB —
YUEHBIN, MEAAror U TPaKIaHUH

https://m.edsoo.ru/SZD8XEQOP

58

Pe3epBHbIii ypok. O6001IeHUE T

https://m.edsoo.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

CHUCTEMaTH3alusl 3HAHUH /
Bceepoccuiickas npoBepoyHas
pabota

Kontponpsnas pabora Ned mo teme
«CTtpoeHnue atoma. XumMuyeckas

59 . 1 https://m.edsoo.ru/FTIZFO9WF
cBs3b» / Beepoccutickas
mpoBepovHas pabora

60 DTIEKTPOOTPHIATELHOCT, ATOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHNYCCKHUX DIJICMCHTOB

61 HonHas xuMuyeckas CBsA3b 1 https://m.edso0.ru/3SY1RJIKVI
K

62 OBAJICHTHAA NOJApHAd 1 https://m.edsoo.ru/EOL3MT2AE
XUMHNYCCKAsAa CBA3b
K

63 OBAIICHTHA HEMOpHAs 1 https://m.edsoo.ru/9YVR3FUXI
XUMHNYCCKas CBA3b

64 CrerneHp OKUCIIEHUS 1 https://m.edso0.ru/RA6CVXM66
o) -

65 KHCITEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTCIIBHBIC peaKI_II/II/I

66 OKUCIIUTEN U BOCCTAHOBUTEHA 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHbiii ypok. O6001mieHue 1

67 CHCTEMATHSAMHA SHARMIH L0 TEME 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenue atoMa. XuMHUYeCcKas
CBA3b»
P i . 00600

68 C3CPBHBI YPOK © iueHHe 1 1 https://m.edsoo.ru/7DNRBZ948
cucreMaTtuslanusi 3HAaHUN

OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnyeckune
padoThbI

Jara
H3Y4YeHUH

JJIeKTPOHHBIe NG poBbIE
oOpa3oBaTe/bHbIC peCypchl

Ilepnonuyecknii 3aK0H.
Ilepnonuyeckas cucrema
XUMHYECKuX 3eMmerToB . U.
Menneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEpPHOCTH B U3MEHEHUU
CBOWCTB XMMHUYECKUX 3JIEMEHTOB
MEpPBHIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccuduxanus u
HOMEHKJIaTypa HEOPraHUYECKUX
BEILECTB

https://m.edsoo.ru/MWTO1WRA20

Buasl XuMu4deckoii CBSI3H U TUITHI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonrtponpeHas pabora Nel no
teme «IloBTOpenue u
yriayOieHne 3HaHuiH OCHOBHBIX
paszeiioB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XaMU4eCcKuX
PEaKIIHii O Pa3IuYHBIM
IpU3HAKAM

https://m.edsoo.ru/X8XAE7E2]

ITonsTe o ckopocTn
XuMu4eckon peakuuu. [lonatue
0 FOMOTE€HHBIX U F€TEPOreHHbIX
peaKuuax

https://m.edso0.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[TonsaTre 0 XuMHYECKOM
paBHOBecuu. DakTopsbl,
BIIMSIFOLLME HA CKOPOCTh
XUMUYECKON pEeaKlUy U
MTOJIOKEHUE XUMUYECKOTO
paBHOBECHUS

https://m.edsoo.ru/H4AFH7NZNM

OKHUCIIUTETBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIUH

https://m.edso0.ru/648V11026

10

Teopus 31eKTPOIUTUIECKON
mucconuanuu. CuiabHble U
cy1abble ANEKTPOIIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNounble ypaBHEHUS peakiui

https://m.edsoo.ru/VVN2SBIN1R

12

XuMnudeckre CBOMCTBA KUCIOT B
OCHOBAaHHI1 B CBETE
npeacTaBiIeHUN 00
AIEKTPOIUTUYECKOU

M CCOILTHAITHN

https://m.edsoo0.ru/8HH81YVXI

13

XUMHUECKHE CBOMCTBA COJICH B
CBETE MPENICTABJICHUI 00
AIEKTPOIIUTUYECKOM
JIMCCOLTHAIIN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsaTre o rugposnse conei

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHNE U cCUCTEMAaTH3aLHs
3HAHUH

https://m.edsoo.ru/FEEIZRMBG

16

[TpaxkTueckas padota Ne 1.
«Pemenne OKCIICPUMCHTAJIbHBIX
3a7ad»

https://m.edsoo.ru/7VXTFHJIT4

17

KontponsHas pabora Ne2 o

https://m.edsoo.ru/SRKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEKTPOITUTUYECKAS
nUccolanusg. XUMHUYECKUe
pEaKIuu B pacTBOPax»

18

OO61mas xapakTepucTuKa
rajJoreHoB. XUMHUYECKUE
CBOICTBA Ha IPUMEPE XJIopa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBoaopon. ComnsiHast
KHCJI0Ta, XUMHUYCCKUEC CBOP'ICTBa,
MONy4YEHUE, IPUMEHEHNE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTuueckas padora Ne 2 o
teme «llosyuenne constHoM
KHUCJIOThI, U3Y4YEHUE €€ CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brruncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHToB JaH B
U30BITKE

https://m.edsoo.ru/4BI5SHO70F

22

OO01mas xapakTepucTuka
aneMeHToB VIA-rpymnmbl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpormHbie MOIUPUKAIINN
cepbl. Haxoxaenue cepsl u €€
COEIMHEHUI B IPUPOJIE.
XUMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBo10po/1, CTpOEHUE,
buznYecKre 1 XUMUYECKUE
CBOMCTBa

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunpl cepsl. CepHas KMCIIOTA,
¢u3nyeckre U XUMHYECKHe
CBOICTBA, IPUMEHEHHNE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKHE PEeaKIUH, JIeKaLe
B OCHOBE IPOMBIILIEHHOT O
crocoba moTydeHus: CepHOM
KHUCIIOTBI. XUMHUYECKOE
3arpsA3HEHUE OKPYKaroLIeH
CpeZbl COETUHEHUSIMH CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brrancienme MmaccoBoil 10U
BBIXOJIa MPOJYKTA PEAKIIUU

https://m.edsoo.ru/HSJE186WN

28

OO61mas xapakTepucTuKa
aneMmeHToB VA-rpynnsl. A30T,
pacrpocTpaHeHHEe B IPUPO/IE,
du3nyeckre U XUMHYECKUEe
CBOMCTBA

https://m.edsoo.ru/WWAHRMB976

29

AMMHaK, ero Gpu3HYeCcKue u
XHMHYECKHE CBOMCTBA,
MOJIyYeHUE U IPUMEHEHHUE

https://m.edsoo.ru/HZAYE5SF13

30

[TpaxkTnueckas padota Ne 3 mo
teme «llosryaenne ammuaxa,
W3YUYEHHUE ETO CBOWCTBY»

https://m.edsoo.ru/JORP64I1FJ

31

A3o0THas Kuciora, eé
buznUecKre 1 XUMUYECKUE
CBOMICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30BaHne HUTPATOB U
COJIEM AMMOHHSI B Ka4€CTBE
MUHEPaIbHBIX yIOOPEHUA.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY’KaroIlen Cpeibl
COEIMHEHHSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Okeun pochopa (V) u

https://m.edso0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

dbocdopHas kuciora,
buzHUecKre 1 XUMUYECKUE
CBOMCTBA, IIOJIy4CHUE

34

Hcnonb3oBanue gpocdaros B
Ka4eCTBE MUHEPATBHBIX
ynoopeHuii. 3arpsi3HeHne
NpUPOIHOI cpenbl hochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

VYruepon, pacupocTpaHeHue B
npupoae, Gu3nyecKue u
XUMHUYECKUE CBOWMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepona, ux
bu3ndecKre U XUMHYECKUe
CBOMCTBa. DKOJIOTHYECKHUE
PO0JIEMBI, CBSI3aHHBIE C
okcugom yriepoaa (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYroapHas KUCJIOTA U €€ COIn

https://m.edsoo.ru/OHQHDGIPA

38

[TpakTuueckas padorta Ne 4 mo
teme "[losryueHne yriekucioro
ra3a. KauectBenHas peakuus Ha
KapOoHaT-uoH"

https://m.edsoo0.ru/G2HZXQGCS8

39

[lepBoHauanbHbIE MTOHATHS 00
OpraHMYECKUX BEIIECTBAX KAK O
COCIMHEHMSX yrilepoja

https://m.edso00.ru/30T12109Z

40

erMHI/Iﬁ H €ro COCIMHCHUA

https://m.edsoo.ru/75JXNHO0I8

41

[TpaxkTuueckas pabota Ne 5.
PGHICHI/IG 3KCHCpI/IMCHTaJII)HI>IX
3a7a4 1o TeMe «Baxkneimme
HEMCETAJIJIBI U UX COCAUHCHUA»

https://m.edsoo.ru/O7ES8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KontponbsHas pabora Ne3 o
TeMe «BaxkHellme HeMeTauIbl U
AX COEIUHEHUSDY

https://m.edso0.ru/S85J9UGH3

43

OO61mas xapakTepucTuKa
XAMHYECKUX DJIEMEHTOB —
MeTaJUIoB. MeTamdyeckas CBA3b
1 MeTaIndecKas
KpUCTaJJIMYecKas penéTka.
dusznyecKue CBOMCTBa METaJIJI0B

https://m.edso0.ru/ XK1GYPCO1

44

XUMHYECKHE CBOWCTBA
METAJUIOB. DIEKTPOXUMHUYECKUI
P HANIPSKEHUM METaJlIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO61ume criocoObl MOTYYCHHS
MeraanoB. CraBel. Beraucienus
M0 YPaBHEHUSIM XUMUYECKUX
pEeaKInii, eclii OJIUH U3
pEareHTOB COJIEPIKHUT TPHUMECH

https://m.edso00.ru/G54GDQI2D

46

IlonsiTHiE O KOPPO3UH METAIIIOB

https://m.edsoo.ru/4FIGDOWOW

47

[Ienounbie METAITBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/II[BI U TUAPOKCUABI HATPUA U
Kajiuda

https://m.edsoo.ru/Q4DX0G3U9

49

[IenouHO3eMENBHBIE METAIIIBI —
KaJbLIUH 1 Maruum

https://m.edsoo.ru/REOCDY0K6

50

Baxxueiinine coeinHeHnsa
KaJIbLIUA

https://m.edsoo.ru/CJR96CMZA

o1

O060011IeHNE Y CUCTEMATH3ALHS
3HAHUHU

https://m.edsoo0.ru/O5PXGGI1BE

52

JKEcTKOCTH BOIBI M CITIOCOOEI €€

https://m.edsoo.ru/MVEMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

YCTpaHEHHUSI

53

[TpakTuueckas padota Ne 6 mo
teMe "JKECTKOCTh BOJIBI U
METOJIbl €€ ycTpaHeHus"

https://m.edsoo.ru/NF1IROKB8J

o4

AroOMUHAH

https://m.eds00.ru/9ZJ8RD1TV

55

AmoTepHbIe cBOICTBA OKCHIA U

TUIPOKCHAA

https://m.edsoo.ru/NI5KI110J5

56

Kenezo

https://m.edsoo.ru/F20NJR5SR

57

OKCHITBI, TUPOKCHIIBI U COJIU
xenesa (1) u xenesa (1)

https://m.edsoo.ru/ARTUBLAMP

58

O00011IIEHNE U CUCTEMATU3AIHAS
3HAHUH

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas pabota Ne 7.
Perienne sxcriepuMeHTalIbHBIX
3a7a4 1o reMe «BakHenmue
METaJIbl U KX COCAUHCHUS

https://m.edso0.ru/ZN7G0QSM X

60

Brruncnenus no ypaBHeHHUSIM
XUMHUYECKUX peakUui, eciu
OJIMH M3 PEeareHToB JaH B
U30BITKE UM COEPIKUT
npuMecH. Beraucienns
MacCOBOH JIOJIH BBIXOAA
IPOAYKTa PeaKUU

https://m.edsoo.ru/AYD2HESIY

61

O00011IeHNE Y CUCTEMATH3ALIHS
3HAHUH

https://m.edsoo0.ru/B8TO9VTKOP

62

Konrponenas pabora Ned o
TeMe «BaxxHelIme MeTaIbl U
AX COEIUHEHUD)

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BewectBa u MaTtepuaisl B

63 . 1 https://m.edsoo0.ru/OF132JMTO0
IIOBCCIHCBHOU XU3HU YCIIOBCKA

64 XHMquCKoeﬁarp%HeHHe 1 https://m.edso00.ru/SANGYEYQI
OKPYKAFOTIIEH Cpe/IbI
P

65 OJIb XHMFHI B PELICHHH 1 https://m.eds00.ru/18Q203Y28
HKOJIOTHYECKUX ITPOOIEM
PesepBHbIii ypok. O0o0meHue u

66 . 1 https://m.edsoo.ru/DT1BAS5U4
CHUCTEeMaTH3aIus 3HAHUI
P i .

67 C3CPBHBI YPOK 0606?61{146 1 1 https://m.edso0.ru/P52TJZNXV
cucremMaTtulanus 3HaHUU
PesepBHbIii ypok. O0o01meHue u

68 N 1 https://m.edsoo.ru/TMK36TJZG
CUCTEeMaTH3alus 3HAHUI

OBHIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

ITo Teme: «HepBOHa‘laHBHHC XUMHNYCCKUC ITOHATHUA»

11

pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKHMX [OHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKUU HIIEMEHT, IPOCTOE BEILIECTBO, CJIOKHOE
BEILECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOAHAs), BAJEHTHOCTb,
OTHOCHUTEJbHAs AaTOMHAass UM MOJEKYJspHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHas Macca, MaccoBas J0Js XUMHUYECKOro
JJIEMEHTa B COEIUHEHHM, MOJISIPHbII 00BEM, XUMHUYECKas peaxKuus,
KIacCUpUKAIUs  peaKUUi:  peakmuu  COCNUWHEHHS,  PEeaKIuu
pa3NIOKEHMsI, pPEAaKUUU 3aMEUIeHUs, peaknuu OOMEeHa, D5K30- U
SHJIOTEPMUYECKHE DPEaKIUH, TEeIIoBOH 3((eKT peakuuu, pacTBop,

MaccoBas J0Jis BemlecTBa (IPOIEHTHAsI KOHIIEHTpaIus) B pacTBOPE

1.2

WIIIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKUX MOHSATHUA U

MNPUMCHSATL 3TH MOHATUSA TPHU ONMMCAHHUU BCIICCTB U UX HpeBpameHm"I

1.3

UCIOJb30BaTh XUMHUYECKYI0 CHUMBOJMKY Ul COCTaBJeHUS (opMyIl

BEIECTB U YPAaBHEHUN XUMHYECKUX PEAKIIUI

14

PpaCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSIPHOI'O Y4YC€HHUA, 3aKOHa

ABoranpo

1.5

OnpeaAcCIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOHMHCHHUAX

1.6

KIacCU(UIIMPOBATh XUMHUYECKUE peaKnuu (M0 YUCIYy U COCTaBy

YYaCTBYIOLIMX B PEAKIIMU BEIECTB, 10 TEMJIOBOMY 3P PeKTy)

1.7

BBIUUCIATD OTHOCHUTCJIBHYIO MOJICKYJSIPHYHO W MOJIIPHYHO MAaCChI

BCIICCTB




1.8

BBIUHCIIATh MAacCOBYIO JOJII0O XHMHUYECKOrO 3JIeMeHTa o ¢opmylie

COCIIMHCHUS,

1.9

BBIYHCIIATh MAaCCOBYIO JOJIIO BEIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJIbI MO3HAHUSI — HaOII0eHMe,
U3MEpEeHue,  MOJEIUPOBaHUE,  OKCIEpPUMEHT  (peajbHbi U

MBICJICHHBIN )

ITo Teme: «BaxHeline npeacTaBUTEIN HEOPraHUUECKUX BEMIESCTBY»

2.1

pacKpbIBaATh CMBICI OCHOBHBIX XHUMHWYCCKHX MHOHSTHH: OKCHUnAa,

KHCJI0Ta, OCHOBAHHC, COJIb

2.2

OIIpCACIATL TMPUHAAJICKHOCTh BCLICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coeMHeHui o Gpopmyaam

2.3

KJ'IaCCI/I(i)I/IHI/IPOBaTB HCOPraHn4YeCCKue BCUICCTBA

2.4

XapakTepu3oBaTh (ONHMCHIBaTh) OOIIME XUMHUYECKHME CBOMCTBa
BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEPXkAas ONMCAHUE MPUMEpaMu

MOJICKYJIEIPHBIX ypaBHeHPIfI COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOIICTBa B€IIECCTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKHUX

MPEBPALLEHUN B Pa3JIMYHbBIX YCIOBUAX

2.6

clefoBaTh MpaBWIAM  TOJb30BAHUA XMMHYECKOM TMOCYAOH H
nabopaTOpHBIM O0OPYJIOBAaHHUEM, a TaKKe MpaBWiIaM OOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBMU C HMHCTPYKLUMUSIMH IO BBIIOJIHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHIO U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBJICHHUIO
pacTBOpOB C ONpPENENEHHOW MacCOBOM JIOJNIEM PAacTBOPEHHOTO
BEIIECTBA, NIAHUPOBATh U MPOBOJIUTh XUMHUECKHE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO pAcCTBOPOB IEJIOYEH M KUCIOT C IOMOUIBIO

UHIMKATOPOB (J1akmyc, (peHopTanent, METUIIOPAHXK U IPYTHUe)

2.7

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUECKOH peaKInu

I[To Teme: «llepuomnueckuit 3akoH u Ilepmoguueckas cucrema
xumuueckux osiementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEIIbHBIC peaKmum»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSTUN: SIAPO aTOMa,
DIIEKTPOHHBIM CIIOM aToma, aTOMHas opOuTalb, pajuyCc aToma,

XUMHUUYCCKas CBA3b, IOJIAPpHAA W HCIOJApHAsd KOBAJICHTHAsA CBA3b,




ANEKTPOOTPULIATENbHOCTh, HWOHHAsl CBSI3b, HWOH, KATHOH, AHWOH,

CTCIICHb OKUCJIICHUA

3.2

KHaCCH(pHHHpOBaTb XHUMHYCCKHUEC 3JICMCHTBI

3.3

OINKCHIBaTh M XapaKTepu3oBaTh Tabmumunyio (opmy Ilepuoamueckoit
CHUCTEMbl XHMHMUYECKHX 3JEMEHTOB: pa3jinyaTh MOHSTHUS «TJIaBHAs
noarpynmna (Arpynma)»y u «mobouyHas moarpynmna (brpymma)y,

«MaJiple» U «OONbIINE) I €pUOabL

3.4

packpeiBaTh cMbIcn Ilepuoanueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE NIEPUOAUIECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJEMEHTOB OT MX noyoxeHus B llepuoguyeckoi

CUCTEMC

3.5

COOTHOCHTh  OOO3HA4YEeHHS, KOTOpPhIE HUMEIOTCS B  TaliHIle
«[Tepuonunueckas cUCTeMa  XHMHYECKHX  diemeHTtoB  J[.U.
MenpeneeBay ¢ YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB
XUMUYECKUX DJIIEMEHTOB (COCTaB M 3apsa sapa, oOIiee YHCIIo

3JIEKTPOHOB M PACHPEEIECHNE UX 10 JIEKTPOHHBIM CIOSIM)

3.6

OIIPpCACIIATD CTCIICHb OKHUCJICHHUA 3JICEMCHTOB B 6I/IHapHBIX

COCOHMHCHHUAX

3.7

ONpeAeNnsITh BHUJ XUMHUYECKOM CBSA3M (KOBAJEHTHAsT M MOHHas) B

HCOPraHN4CCKUX COCAMHCHUAX

9 KVIACC

Kon
NPoBepPsieMoro
pe3yabrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1

Ilo Teme: ((BCH.[GCTBO U XUMHUYCCKasA pCaKkuus»

11

pPAacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKUX IIOHATHH: pacTBop,
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAs JUCCOLMALINS,
peakluu HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
obpaTruMble u HeoOpaTHMBble peakuuu,
OKHCJIUTEJIbHOBOCCTAHOBUTEIbHbBIE peakuum, OKHCIIUTEIb,
BOCCTAaHOBUTENIb, OKHUCIEHHME W BOCCTAHOBJIEHHE, aJJIOTPONUS,
aMQOTepHOCTb,  XMUMHMYECKass  CBs3b  (KOBaJleHTHAs,  MOHHaf,

MeTaJ'IJ'II/I'-IeCKaSI), KpucTtaljimacckas peméTKa, CIlJIaBbl, CKOPOCTH




XUMHUYECKON peaKknu

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYCCKHX MOHATUI H

MNPUMCHATDL 3TH IMOHATHA IIPHU OIMMCAHKUHN BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJIATb YPaBHEHHUS 3JIEKTPOJIUTHUUECKOW IHUCCOLUALUMU KHUCIIOT,
LIEJ0YEd W COJIEH, MOJIHBIE U COKPAIUEHHBIE YPAaBHEHUS DPEAKLIMI

WOHHOI'0 OOMEHa

1.4

PacCKpbIBaTh CYHIHOCTb OKHUCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKI_II/Iﬁ

MOCPECTBOM COCTABIICHHS AJIEKTPOHHOTO OanaHca 3TUX peakuit

1.5

MMpOBOJAUTH paC‘IéTBI IO YPaBHCHHIO XUMHUYECKOU pCaKnuu

IIo Temam: «Hemertamnsl U HUX coeAMHEHHS» M «MeTalibl M HX

COCOAUHCHU A

2.1

XapaKkTepu30BaTh (OMHUCHIBATH) OOIINE U Crien(PUUECKue XUMHUECKHEe
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEpPXkAas ONKUCAHUE
pUMepaMH MOJIEKYJIIPHBIX U HMOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHYECKUX PEAKLIHI

2.2

COCTaBJISITh YPABHEHUSI PeaKlMil, NOATBEPKAAIONIMX CYlIECTBOBAHUE

TEeHETUUYECKOM CBS3H MCXKAY BEUICCTBAMU PA3JIMYHLIX KJIACCOB

2.3

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOCHHS,
BO3MOKHOCTH IPOTEKAHUSI XMMHYECKUX NPEBPALLECHUN B pa3JIMYHBIX

YCIIOBHSX

2.4

CIIEI0BAaTh IPaBUJaM  IIOJb30BaHMS XMUMHMUYECKOM MOCynol U
7mabopaTopHbIM 00OpYJOBaHHMEM, a TaKXkKe IMpaBWiIaM OOpaIIeHUs ¢
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKLUMSIMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMMUYECKHX OIBITOB IO IOJYYEHHIO U COOMPAHHUIO

ra3000pa3HbIX BELIECTB (AaMMHUAKa U YIJIEKHCIIOrO rasa)

2.5

NPOBOJUTh PEAKIMU, TOATBEPKAAIOIINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIHO3HABATh OINBITHBIM MYTEM XJIOPHI-,
Opomua, wommna, kKapOoHar, d¢ocdar, CHIMKAT, CyJabdar,
TUIPOKCHIMOHBI, KaTHOHBI aMMOHHWSI, MOHBI M3YYCHHBIX METaJIIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus U OKpyKarolas cpeaa»

3.1

pacKpblBaTh  CMBICII OCHOBHBIX XuMHYeckux moHsTui: [IJK

BCIICCTBA; KOPPO3UA MCTAJIJIOB

3.2

MNPUMCHATH OCHOBHBLIC OII€pallvun MBICTUTEIIFHOHN JCATCIIBHOCTH —




aHaJIM3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIHNIO,
BBIABJIICHUC HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIX CB$I3CI>'I — JJId H3yq€HHﬂ
CBOI?ICTB BCIICCTB WU XHUMHWUYCCKHUX peaKuHﬁ; GCTCCTBCHHOHaquI)IC
METOAbI IIO3HAHUSA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACIMPOBAHHC,

SKCIEPUMEHT (peasbHbIN U MbICIICHHBIH )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHaqaanHe XUMHYCCKHUEC ITOHATHU A

11

Hpe}lMeT XUMHUH. POJIb XMMHUM B KM3HHM 4YeJIOBeKa. XHMHS B CHCTEME HayK.
Tena u BemecrBa. PU3MUYECKHE CBOMCTBA BEIECTB. AFpCFaTHOG COCTOSAHHUC

BCIICCTB

1.2

ITonsiTe 0 MeTOAAX MO3HAHUS B XUMUHK. UHCTBIE BEIIECTBA U CMECH. Crioco0b1

pasaciiCHUA cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuuyeckue dieMeHTBL. CHMBOJBI  XHUMHYECKHX

OJICMCHTOB. HpOCTbIe N CJIO0XXHBIC BE€IICCTBA. ATOMHO'MOJ'IGKYJ'IHPHOG YUCHHUC

14

Xumunueckas popmysa. BaaeHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemlecTB.  OTHocuUTenbHAas ~ aTOMHas — Macca.
OTHOCUTENBHAs MOJIEKYJISIpHas Macca. MaccoBast 10JIs1 XUMUYECKOT0 3JIEMEHTa

B COCINHCHHNU

1.5

Kosmuectso Bemectsa. Moisib. MonspHas Macca. B3anMoOcCBsi3b KOJMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacuérel mo dopmyrnam

XUMHYECCKUX COGI[I/IHeHI/Iﬁ

1.6

dusnueckue U XMMHUYECKHUE SIBJICHUA. XHMHUYECKas peaklus U €€ IMPHU3HAKHU.
3aKOH COXpAaHEHHUsI MacChl BEIIECTB. XUMUUECKUe ypaBHeHH. Kinaccupukanms

XUMHUYECKUX PEaKIHil (COeAMHEHUs, Pa3I0kKEHHUs, 3aMeIICHHsI, OOMEHa)

1.7

XUMHUYECKHUM YKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKON ITOCYI0M, C IIPaBUIa MU
paboTsl B sabopaTopuu W TnpuéMamMu oOpalleHuss ¢ J1abOpaTOpPHBIM
o0opylnoBaHMeM, HW3Y4YCHHE U ONucaHue (UINYECKUX CBOMCTB 00pa3IoB
HEOPraHUYECKUX BeEIIeCTB, HaOmogeHue ¢Gu3ndeckux (IJIaBIeHUE BOCKa,
TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKE, KHIIEHHE U KOHJIEHCALUs BOJbl) U
XUMHUYECKUX  (FOpEeHHEe  CBEYM, IPOKaJMBaHUE MEIHOH  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIOTOW) SBJICHUW, HAOIIOJCHWE W OIHCAHHUC
[PU3HAKOB MPOTEKAaHUS XUMMUECKMX peakiuil (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEpHOW KHUCIOTHI C XJOpPUAOM Oapus, pas3lioKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJICHCTBUE *kKeJie3a C paCTBOPOM

comu meau(ll), nydenne cnocoboB pasaeneHus cMece (C MOMOIIBI0 MarHuTa,




¢wIbTpoBaHME, BBIIApUBAHUE, AUCTUILIALUSA, XpoMartorpadus), MpOBEIEHUE
OYMCTKH ITOBAPEHHOM COJIM, HaOII0/IEHNE U ONMCaHUE Pe3yIbTaTOB IMPOBEICHUS
OIBITa, MJUIIOCTPUPYIOLIErO 3aKOH COXPAHEHUS MAaCChl, CO3JaHHE Mojeiel

MOJIEKYJI (IIIapOCTEPKHEBBIX)

Baxueimme npeacraBuTeIM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3nyxa. Kucimopon — aiemeHT M mpocroe
BemiecTBo. HaxoxkaeHue kuciopoga B mpupoje, (pu3nueckue U XUMUYECKue
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenne xucnopoaa. CrocoOsl
MOJTY4YEHUs] KHUCIOpoAa B J1abOpaTOpUM M HpPOMBIIIIEHHOCTH. Kpyrosopot

Kuciopoza B npupozae. O30H — auioTponHas Mo (pUKaLus KUCI0poaa

2.2

TemoBoii 3ppexT XUMHUECKOH peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHIOTEpPMHUYECKHE peakuuu. TolIuBo: yrojib U MeTaH. 3arps3HeHne Bo31yXa,

yCHJICHHE TapHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bomopon — anmemMeHT M mpocroe BemiecTBo. HaxoxaeHue Boaopoja B TPUPOJE,
¢u3nueckue W XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CHOCOOBI IOITy4eHHS.

Kucnors! u conu

2.4

MoutsipHbIii 00bEM ra3oB. Pacu€rsl 10 XUMHUYECKHM YpaBHCHHAM

2.5

duznueckue CcBOWCTBAa Bojabl. Boga kak pactBopuTenb. PacTBOpHI.
HacellieHHble 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTE BEIIECTB B BOJE.
MaccoBass 10as BewlecTBa B PAacTBOpe. XHUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpOB B IpHUpOAE M B JKHU3HM yenoBeka. KpyroBopot
BOABI B IpUpone. 3arpsA3HEeHUue NpUpoAHBIX BoA. OXpaHa U OUYHCTKA

MNPHUPOJHBIX BOJ

2.6

Knaccudukanus Heoprannueckux coenuHeHuit. Oxcuapl. Kimaccudukamms
OKCHJIOB: cojieoOpasyrone (OCHOBHBIE, KHUCIOTHbIE, aM(OTepHbIe) WU
HeconeoOpasyromue. HomeHnknatypa okcuaoB. dusnueckue W XUMHYECKHE

cBoWcTBa OKCUIOB. [lonydeHne okcuioB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHMi. Pu3nyecKkue U XMMHUYECKUE CBOICTBA

ocHoBaHuil. [Tosyuenne ocHoOBaHUI

2.8

Kucnotel. Knaccudukarus kucinor. HomeHknatypa KuCIOT. Pusnueckue U
XUMHUYECKHE CBOMCTBa KuUcIOT. Psn aktuBHocTH MeTtayioB H.H. Bekerosa.

[Tony4uenue kucnot

2.9

Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE CBOMICTBA COJEH.

ITonyuenue coneit




2.10

I'eneTndeckas CBS3b MCXKAY KiIaCCaMH HCOPraHM4YCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUUYECKHM  HKCIIEPUMEHT: KaueCTBEHHOE  OIpEIEICHHE  COAepKaHUs
KHCIOpOZa B BO3AyXe, MONydyeHHe, coOuMpaHHUe, paclio3HaBaHUE W H3y4dCHUE
CBOHCTB KHCIJIOpO/a, HaOII0/I€HUE B3aUMOJICHCTBHUS BELIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHSI M MPEKPAIEHUs TOpeHus (Mokapa), O3HAKOMJICHUE C
oOpa3llaMM OKCHJIOB M OINKWCaHUE HX CBOICTB, TNOJy4YeHHe, coOupaHue,
pacno3HaBaHME M HM3Y4YEHHE CBOMCTB BOAOpOAa (TOpeHHUE), B3aUMOJIEUCTBHE
Bogopoaa ¢ okcuaoM Meau(ll) (Bo3MOXHO MCIOIB30BaHKUE BHIEOMATEPHUATIOB),
HaOmrosleHre 00pas3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAHUE
0COOEGHHOCTEH pacTBOpPEHHSI BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
MPUTOTOBIIEHUE PACTBOPOB C OMPEIEIEHHON MAacCOBOW JOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aWMOJEHCTBHE BOABI C MeETaJUIaMH (HATPUEM M KaJIbLIUEM)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPHATIOB), OMpEIEIIEHHEe pPacTBOPOB
KHCIOT M IIeJIouedl ¢ IOMOUIbI0 HHIMKATOpPOB, HCCIEIOBaHHE O0Opa3LoB
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJACCOB, HAONIO/IEHWE W3MEHEHHS
OKpacKM MHAMKATOPOB B pacTBOpax KHUCIOT M LIeNoYell, H3yuyeHHue
B3aumojierictBuss okcuaa menu(ll) ¢ pactBopom cepHOM KHCIOTHI, KHCJIOT C
MEeTaJJIaMHM, Peakiuii HeuTpanu3alyu, NoJIy4eHuEe HEPACTBOPUMBIX OCHOBAHMU,
BBITECHEHUE OJHOI0 MeETajula JpPyrMM HW3 pacTBOpa COJIM, peUIeHue
AKCIIEPUMEHTAJIBHBIX 3a/ad Mo TeMe «BakHeillme kiacchl HEOPraHWYECKUX

COETMHEHUN»

[Tepuognyecknii 3axkoH u [lepuoauueckas cucTeMa XUMHYECKHUX JIEMEHTOB
J.N. MenneneeBa. CTpoeHrne aTOMOB. XUMU4€ecKast CBsA3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIC PCAKITUH

3.1

[lepBble MONBITKM KiIacCU(PUKAIMM XUMHUYECKMX d3yeMeHTOB. [loHsTHE O
IpyNnax CXOAHBIX 3JIEMEHTOB (LIEJOYHBIE M MIETOYHO3EMENbHbIE METalIbl,
rajioreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT ampOTepHbIE

OKCHJbI U TUAPOKCHUBL

3.2

Ilepuognueckuii 3akoH. [lepuoanyeckas cucrema XuMU4ECKUX 3j1eMeHTOB J[. 1.
Menneneesa. KopoTkonepuoanas u JUTMHHOIIEpU OTHAS (bopmbl
Ilepnonmueckoit cuctemsl xumudeckux dieMmeHtoB J[.MI. Menneneesa.
Ilepuoner u rpymnmbsl. OU3MYECKUN CMBICT TMOPSAKOBOIO HOMEpPA, HOMEPOB

[epuoza v IrpymIibl AIEMEHTa

3.3

Crpoenne aromoB. CoctaB atoMHbIX sanaep. M3oromnbl. Dnektponsl. CTpoeHue

SJICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XHMHYECKHX DJIEMEHTOB




ITepnonnueckon cucremsl [I.1. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO

AJIEMEHTA 110 ero noJyoxeHuro B [lepuoanueckoit cucreme /.M. Menneneera

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajdyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METaJUIMYECKMX M HEMETaJUIMYECKUX CBOWCTB IO TIpylnaM M Iepuoiam.
3nauenue [lepuonnueckoro 3akoHa u Ilepuonnueckoil CHCTEMBI XMMHYECKUX
AJIEMEHTOB I Pa3BUTHS Hayku W mpaktuku. J[.M. MenneneeB — y4€HbI U

rpaxJlaHuH

3.5

Xumuueckass cBs3b. KoBajeHTHas (ToNsipHAsT ¥ HEMOJISIpHAS)  CBS3b.

SJ'ICKTpOOTpI/IHaTeJ'IBHOCTB XUMHUYECKUX d1eMeHToB. MoHHAas CBSA3b

3.6

Crenenb okxuciaeHusd. OKHUCINTEILHOBOCCTAHOBUTEILHEIC pCaKIuu. Hpoueccm

OKMCJICHUS U BOCCTaHOBJICHHS. OKHMCIIMTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKMM OSKCIIEpUMEHT: H3ydeHue o00pa3loB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCUAA IIMHKA C pacTBOpaMU KHCIOT U
LIEJI0Y€Hl, IPOBENIECHUE OIBITOB, MUIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEIBHBIX PEAKIUH (TOPEHHE, PEAKIINHU PA3JIOKEHUS, COSTUHEHU 51)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 xumunueckas peakuus. [loBropenue

11

[Tepnonnuecknii 3akoH. [lepuoanueckas cucreMa XUMHUYECKHX dj1eMeHTOB [[.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHU CBOWCTB
XMMHUYECKUX DJJIEMEHTOB IMEpPBBIX TPEX IEPUONOB, Kaiuus, KalbLUs U HX
COEIMHEHUM B COOTBETCTBHM C IIOJIOKEHHEM 3iieMeHTOB B Ilepuoanueckoi

CUCTEMC U CTPOCHHUEM HNX ATOMOB

1.2

CrpoeHue BemecTBa: BHAbl XUMUYECKOM CBS3M. THIIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
U BHJIa XUMUYECKO# cBsi3u. Knaccudukaius 1 HOMEHKIATypa HEOPraHUYEeCKUX
BEIIECTB (MEXIYHApPOIHAS W TPUBHUAJbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K  Ppa3jM4YHbIM  KJIAacCaM HEOPraHU4YeCKUX COCIUHECHUMH,

TCHETUYCCKAasA CBA3b HCOPraHUMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUUECKUX peaKUil [0 pa3InyHbIM NPU3HAKaM (110 YUCILY U
COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIEeCTB, MO TEIIoBOMY 3(deKTy, Mo

W3MCHCHHUIO CTEIECHEH OKHCICHHUS XUMHYCCKHX 9JIEMCHTOB, IIO0 06paTI/IMOCTI/I,




0 YYacTUI0 KaTaaus3aropa). OK30- M OJHAOTEPMHUYECKUE  PEaAKIHH,

TCPMOXUMHUYCCKUEC YPABHCHU. ITonsTue o CKOPOCTH XHUMHYECKOU pcakuuun

1.4

[TonsiTie 00 OOpaTUMBIX U HEOOPATHMBIX XUMHUYECKUX peakiusax. [loHaTue o
TOMOT€HHBIX M TeTEPOreHHBIX peakiusx. [[oHATHE 0 XMMHYECKOM PaBHOBECHHU.
@dakTophl, BIUAIOIME HA CKOPOCTh XHMHUYCCKOW pEaKIUU W TIOJOXKCHHE

XUMHUYECKOTO paBHOBECHUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peaxkuuu, JJIEKTPOHHBIN OaslaHC
OKHUCJIMUTEJIbHO-BOCCTAHOBUTENbHOU  peakuuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEIBHBIX pEAKUUH C HUCIOJIB30BAaHUEM METOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopust 37ME€KTPOIUTUYECKON JUCCOLUMALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M IHcCOIMaluy BEIIECTB C PAa3jJMYHBIMU BUAAMHU
xuMudeckoil cBs3u. Crenenp aucconuanuu. CuiabHbIE U C1a0ble STEKTPOJIHUTHI.
Peakinm monHOoro oOMeHa. YCIOBHUsI MPOTEKaHUs pPEaKIMii MOHHOTO OOMeEHa,
IIOJIHBIE M COKpAIlEHHBIE HOHHBIC ypaBHEHUs peakuuil. CBOICTBAa KHCIOT,
OCHOBaHMH M coJied B CBETE€ MPEICTAaBICHUM 00 DJICKTPOJUTHICCKOM

nuccoruanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [ToHsITHE O TUpOan3e coen

1.7

XUMHUYECKHI DKCIEPUMEHT: O3HAKOMJICHHE C MOJIENSAMU KPHCTAJUIMYECKUX
peméToKk HeOpraHMYeCKMX BEINECTB — METAJUIOB M HeMeTauloB (rpadura U
ajMasa), CJIOKHBIX BEIIECTB (XJIOPHAA HATpusi); MCCIIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOW peakluu OT BO3ACHCTBHUS pPa3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAaHNUE  3JEKTPONPOBOAHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JTUCCOIMAIMM  KHUCIOT, Ienodell u cosneid  (BO3MOXKHO —HCIOJIb30BAHHE
BUJEOMATEPUAJIOB); IPOBEJAEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakiuil HOHHOro oOMeHa (00pa3oBaHME OCajKa, BbIIEJICHUE ra3a,
0o0pa3oBaHME BOAbBI); OIBITOB, WUIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIbHO-
BOCCTaHOBUTENBHBIX PEaKIil (rOpeHue, peakiuu pa3ioKeHHs, COSIUHEHNUs);
pacro3HaBaHHe HEOPraHUYECKHX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIHii

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u ux coequHeHUs

2.1

OO6mrast  xapakTepucThka TramoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE cTeneHu OKucieHus. CTpoeHrne u GU3ndeCKrue CBONCTBA MPOCTHIX
BEIIECTB — TaJloTéHOB. XMMHYECKHME CBOWCTBA Ha IpUMEpE XJIOpa
(B3aumojeiicTBUE C MeTa/slaMy, HEeMeTallJlaMu, Iieso4amu). XJIOPOBOJIOPOI.

ConsHast KUCNIOTa, XMMUYECKHE CBOMCTBA, NOJIydeHHe, TpuMeHeHue. JlelicTBue




XJIOpa M XJIOPOBOJOPOJIa HAa OpraHu3M 4YesaoBeka. BakHelmme XJIOpuabl U UX

HaXO0KJICHUE B MIPUPOJIE

2.2

Oo6mas xapaktepuctuka smeMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIEC CTENEHN OKucieHus. CTpoeHue u (pu3ndecKrue CBOMCTBA
MPOCTHIX BEMIECTB — KHCIOPOJAa W CEPbl. AJUIOTPOITHBIE MOAM(DUKAIIUN
KHCIIOpoJla M cepbl. XUMHUYECKHE CBOWCTBA cepbl. CepoBONOPOA, CTPOCHHE,
¢usznyeckue W XuUMHUYEcKHe cBoiicTBa. OKCHABI Cephl Kak IPEACTaBUTEIN
KUCITOTHBIX OKCUIOB. CepHas KuCIOTa, (pU3MYeckue M XUMHYECKHE CBOMCTBA
(oOmme Kak mpencTaBUTENs Kiacca KUCIOT W crnenuduyeckue). XuMUIecKne
peakiiy, Jexallie B OCHOBE NMPOMBIIUIEHHOTO0 CMoco0a MOJydyeHUs CepHOU
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakius Ha
cynbgaT-uoH. Haxoxaenue cepbl U €€ coelMHEHUN B Mpupoge. XUMHUUYECKOEe
3arpsi3HEHUE OKPYIKAIOMIEH Cpelbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIIH,

3arpsi3HEHUE BO3/LyXa U BOJOEMOB), CIIOCOOBI €0 IPEIOTBPALLCHHUS

2.3

OOmias xapakrepuctuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpPOEHHs
aTOMOB, XapaKTEPHBIE CTEIIEHH OKUCIEHHS. A30T, paCIpOCTPaHEHUE B IPUPOJIE,
¢uznyeckue U xuMuuyeckue cporictsa. KpyroBopor a3ora B npupojae. AMMUakx,
ero ¢u3MyYecKue U XUMHYECKHE CBOWCTBA, MoylyueHue u npumeHenue. Coim
aMMOHMsI, WX (HU3MYECKHEe W XHUMHMYCCKHE CBOWCTBAa, IPHUMEHEHHE.
KauecTBeHHas peakius Ha MOHBl aMMOHUS. A30THasl KHUCJIOTa, €€ MOJIy4YeHHE,
¢u3nueckue M XMMHUYECKHE CBoWcTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJEH aMMOHHUS B
KayecTBe MUHEPAJIbHBIX yN0OpeHui. XUMHUUYecKoe 3arpsi3HeHUEe OKpYsKarolei
CpeAbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE IO/, 3arpsi3HEHUE BO3yXa, MOYBBI

1 BOJIOEMOB)

2.4

®dochop, amrorpornubie Momgubukanuu docdopa, GU3NIECKUE U XUMHUUCCKHE
coiictBa. Oxcung ¢ocdopa(V) u ¢dochopHas kuciora, QUINYECKHE U
XUMHUYECKHE CBOWCTBa, moiydeHue. Vcnomp3oBanue ¢ochaToB B KauecTBe

MUHEpaJIbHbIX YA00pEeHUH

2.5

OO6mas xapakrtepuctuka sneMeHToB |VA-rpynmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHble CTENEHM OKHUCICHMsA. YIJIEepOoA, aJJIOTPOIHbIE
Moau(UKalMK, pacHpOCTpaHEHHE B MpHUponae, (PU3UUYECKHME U XUMHUYECKHE
coiictBa. Ancopbuusi. Kpyrosopor yriepona B mpupone. OKcusl yriepona,
X (HU3NYECKHe M XMMHUYECKHE CBOWCTBA, JEWCTBUE HA XUBBIC OPraHU3MBI,

IMOJTY4YCHUEC U MMPUMCHCHUC. OKOJIOTUYECKHE HpO6JI€MBI, CBsA3aHHBIC C OKCHIOM




yraepona(lV); rumore3a r100ambHOrO MOTENJEHUS KIMMaTa; MapHUKOBBIN
abdexT. YrompHas kuciota U €€ comu, uX (U3MYECKHEe M XUMHYECKHE
CBOWCTBA, MOJy4YeHHE W TpuMeHeHHne. KadecTBeHHas peakmus Ha KapOoHAT-
WOHBL. Vcronb30BaHNEe KapOOHATOB B OBITY, MEIAMIIMHE, MPOMBINUICHHOCTH H

CEJIbCKOM XO3SMCTBE

2.6

[lepBoHauanpHbIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, 3TaH, STHJIEH, alleTWJIeH, A3TAHOJ, TIULEpPUH, YKCyCHas
kucinoTa). Mx coctaB u xumuueckoe crpoeHue. [loHsitue o Ouomornuecku
BAXKHBIX BEIIECTBAX: JXKHUpax, Oeikax, yrieBojgax — M HUX pOJU B KU3HH
yenoBeka. MarepuanbHOE€ €IMHCTBO OpPraHUYECKMX UM HEOPraHMYeCKUX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue U XUMHUYECKME CBOWCTBA, IOJIy4YeHHE U
npuMmeHeHue. CoenHEHHs KpeMHUs B mpupoje. OOmme mnpeacraBieHUst 00
okcuze kpeMuusi(1V) u kpemHueBol kucinore. CUIIMKAThl, X UCIOJIb30BAaHUE B
OBITY, MEIMIIMHE, TPOMBIIIUICHHOCTH. BaskHEHIIIMEe CTpOUTEIbHBIC MaTEPUAIIbI:
KepaMuKa, CTEKJIO, IEMEHT, OeTOH, >kene300eToH. I[Ipobmembr Oe3zomacHOro

HCIIOJIb30BaHUSA CTPOUTCIBHBIX MAaTECPHUAJIOB B HOBCGI[HCBHOf/i KHU3HU

2.8

XUMHUYECKHH HKCIEPHUMEHT: H3ydeHHEe OOpa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; NIPOBEJCHUE KaYECTBEHHBIX PEAKIUN Ha XJIOpUI -
MOHbI M HAOJIOJCHHE MPU3HAKOB HX MPOTEKAHUS; OMNBITHI, OTpakarollne
¢usnyecKkue U XMMUYECKHE CBOWCTBA TaJIOTEHOB U UX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHUAJIOB); O3HAKOMIJIEHHE C O0pa3llaMu XJIOPHJIOB
(ramoreHu10B); O3HAKOMJIEHME C oOOpa3lamMu ceppl U €€ COCTUHEHUSIMHU
(BO3MOXKHO HMCHOJIb30BAaHUE BHJAEOMATEepUAOB); HaOMIOAEHUE IMpolecca
00yriMBaHUs caxapa I1oJ JeHCTBMEM KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOWCTB pa30aBIC€HHOH CEpHON KHUCIIOTbI, IPOBEIEHUE
KauyeCTBEHHOM peakuuu Ha cyiab(aT-uoH U HaONIoJeHue Mpu3Haka eé
IPOTEKaHUs; 03HAKOMJIEHHE C (U3NUECKUMHU CBOMCTBAMU a30Ta, pocdopa U ux
COCAMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHUAEOMATEPUATIOB), OOpaszLamu
a30THBIX U QochOpHBIX yI0OpeHuil; orydyeHue, coOupanue, pacio3HaBaHUe U
U3y4YEHUE CBOWCTB aMMMaKa; IPOBEJECHUE KAYECTBEHHBIX PEAKILUIl Ha HOH
aMMOHMSI ¥ (ocdaT-MOH U HM3yYEHHE MPHU3HAKOB HUX IPOTEKAHHS,
B3aMMOJECHCTBHE KOHLEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCMOJb30BAaHUE BHUAECOMATEPUATIOB); H3YUYEHHE MOJeNed KpPUCTAIIMUYECKUX
pemi€Tok anmasza, rpadura, QyJUiepeHa; O03HAKOMJEHHE C IPOLECCOM

aZIcCOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM




IPOTHBOra3a; IMOJy4YeHHE, COOMpaHue, Pacllo3HABaHHWE U M3YUYCHHE CBOICTB
YIJIEKUCIIOro Tas3a; MPOBEIAEHHE KaueCTBEHHBIX peakluil Ha KapOoHAT- U
CWJIMKAaT-MOHbl M H3Y4YEHHME MPHU3HAKOB HMX MPOTEKAHUS; O3HAKOMIIEHHUE C
IPOAYKLHEH CHUIMKATHOW IPOMBIINUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX

3a7a4 o TeMe «BakHeHlInne HeMeTaIbl 1 UX COSOUHEH U

MeTaiiel ¥ ux COCAUHCHU A

3.1

OO6m1ast XapakTepuCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU MX
nonoxkeHns: B llepuomuueckoil cucrteMe XuMHA4YeCcKux »neMeHToB JI..
MenpneneeBa u cTpoeHust aToMoB. CTpoeHHe MeTaJIoB. MeTtaiuyeckas CBsI3b U
METaJUIMYecKasl ~KpUCTaJUIMYecKass pemérka. DJIEKTPOXUMUYECKUUA  psf

HaIpPsHKCHUM METaJIOB

3.2

dusnueckre U XMMUYECKHE CBOKMCTBAa MeTa/uToB. O0IIHMe Croco0bl MOJTydeHHS
MeTtasuioB. [ToHATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Kopposuu. CruiaBsl (CTajb, 9yT'yH, JIOPATIOMUHNAN, OpPOH3a) U UX TPUMEHEHUE B

OBITY U TPOMBILIIEHHOCTH

3.3

[Ilenounble MeTayubl: nosnoxeHue B llepuoanueckoi cucreMe XMMHYECKUX
anementoB [[.M. MenaeneeBa; cTpoeHue MX aTOMOB; HaXOXKJICHHE B MPUPOJE.
duznueckre U XUMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl 1
TUAPOKCUIIBI HATpust M Kamus. [IpuMeHeHue IIEeNOYHbIX METalIOB U HX

COEeNMHEHUN

3.4

IllenouHo3eMeNnbHBIE METaNIBI MarHuii W KaJdblMH: IIOJIOXKEHHE B
[Tepnonnueckoi cucreMe xumuueckux anemeHToB .M. Menneneesa; crpoenue
X aTOMOB; HaXxOXkJeHHe B mpupone. dPu3nyeckue M XMMHUYECKHE CBOWCTBA
MarHus W Kaiblius. BakHelmme coemuHeHUs Kalblus (OKCHJ, THIPOKCHUI,

comu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHHUS

3.5

AmoMuHui: nonoxeHue B Ilepuoaudeckoil cCUCTEME XMMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa; CTpoeHHE aToMma; HaxoXAeHUE B mpupozae. Pusznueckue u
XUMHUYECKHUE CBOMCTBA aIFOMHHUS. AM(OTEpHBIC CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHUHU A

3.6

Kenezo: nonoxkenue B Ilepuoauueckoil cucreMe XuMAUeCKuX ayemMenton JI.1.
MenneneeBa; CTpoeHHE aToMma; HaxoxkiaeHue B Tmpuponae. dusnueckue u
XUMUYECKHEe CBOMCTBa xene3za. Okcuabl, TUApPOKCUAbl U conu xeneza(ll) u

xeneza(lll), ux coctas, CBOMCTBA U TIOJTyUCHHE

3.7

XUMHUYECKHI YKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3[aMi METaJIOB U CIJIaBOB,

uX (U3NYECKUMHU CBONCTBAMHU; HM3y4EHHE pe3yJbTaTOB KOPPO3UU METAJUIOB




(BO3MOXKHO W CIIOJb30BAHNE BHJIEOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJCUCTBUS OKCHJAa KaJdblUsd W HATpust C BOJOW  (BO3MOXKHO
UCIOJIb30BAaHUE BMJIEOMATEPUAIIOB); HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI;
mporecca TOpPeHHsI JKele3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BAHHE
BUJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUi HA HOHBI
(MarHusi, KaubIus, amoMuHus, 1uHka, xenesa(ll) u sxenesa(lll), memxu(ll);
HaOJIOICHUE U OMHMCAHUE TPOIECCOB OKPAITMBAHMS TUIAMEHH MOHAMH HATpPHS,
Kalus W Kadplusd  (BO3MOXKHO  HCIIOJB30BAaHWE  BHUACOMATEpPHAJIOB);
uccienoBaHue aM(pOTEPHBIX CBOWCTB THIPOKCHIA AJTIOMUHHS U THUIPOKCHIIA
[IUHKA; PelIeHNe YKCIIePUMEHTAIBHBIX 337124 10 TeMe «BakHel e MeTaibl U

X COCANHCHU

XuMHS U OKpY>Karolas cpeaa

4.1

Hogrie MaTcpualibl U TCXHOJIOTUH. BemiectBa u MaTepUuaJbl B MMOBCEIHEBHOM
J)KU3HU YeJIoBeKa. XUMHS U 310POBLE. be3onacHoe ucnonb30BaHUE BEIECTB U
XHUMHYCCKHUX peaKHI/Iﬁ B 6bITy. HepBa;I IMoMoImb IIpyU XUMHUYCCKUX OXKOrax M

OTPaBJICHUAX

4.2

OcHOBBI SKOJIOTUYECKOW  TPaMOTHOCTH. XUMHAUECKOE  3arps3HeHHue
okpyxaromen cpeabl [IJIK. Ponb xuMuu B pereHnu 3KOJOTHUECKUX MPOOIIeM.
[TpupogHble MCTOYHUKU YIJIEBOJOPOJOB (yrojib, HPUPOAHBIA Ta3, HEPTh),

IPONYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUECKUI SKCIIEPUMEHT: U3ydyeHUe 00pa3lloB MaTepHanoB (CTEKJIO, CIJIaBbI

METAJIJIOB, OJUMEPHBbIE MaTEPUAJIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEEOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC

1

IIpencrasiienue:

1.1

O TI03HABAEMOCTH SIBJICHUN TPHPOIBI, TMOHMMAHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XMMMUYECKOH HayKM Kak 00JIaCTM COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa oOuield KyJbTypbl M HPaKTUYECKOIl
NeATeIbHOCTH 4YeJIOBeKa B YCJIOBUSX COBPEMEHHOIro OOIIecTBa;

IIOHUMAHHUEC MECTa XUMHU CPCIU APYTUX €CTCCTBCHHLIX HAYK

1.2

O HAaYUYHBIX MCTOJ|aX IMO3HAHH:A, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUUCCKUX MCTOAAaX HCCICAOBAHHA BCIICCTB U U3YUCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMCHUC HUCIIO0JIB30BAaTh MOACIIN JJIA

00BsICHCHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccruoHaIbHOU NeATeIbHOCTH, CBI3aHHBIX C XUMHUEH M
COBPEMCHHBIMU TEXHOJIOTUAMH, OCHOBAHHBIMHM Ha JOCTHXKCHUAX
XMUMUYECKOH HAyKH, YTO TO3BOJIUT OOYYAIONIMMCS pPaccMaTpPHBATh
XMMHIO Kak chepy cBoeil Oyayriel npodeccrnoHanbHOM 1eATeIbHOCTH
U CIeNaTh OCO3HAHHBIA BHIOOP XUMHHM KakK NMPOQUIBHOTO IperMera

MIpH NIEPEX0/Ie Ha YPOBEHb CPEAHEro o01Iero oopa3oBaHus

BHa}IeHI/Ie CUCTEMOM XMMHYECKHX 3HAaHUM U YMCHUC IPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3.HPII>1, KOTOpasd BKIIIOYACT:

2.1

Ba)XKHEHIIE XUMUYECKUE TMOHATHS: XHMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOC U CJIOKHOE BEIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAs CMECh, OTHOCUTEILHBIC AaTOMHAs W MOJCKYJISIpHAS
MAaccChl, KOJIIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJNb (CpemHsisl), XUMUYECKas
peakiusi, pEeaKkIUUd COCAWHEHHS, PEAKIUH Ppa3JIOKCHHs, PEaKIUU
3aMEIlEHUs, PeaKIuk oOMeHa, TeIIoBOM A (EeKT peakiuu, dK30- U
SHJOTEPMHUYECKUE PEAKIIMH, PACTBOpP, MACCOBasi MONS XUMHUYECKOTO
JJIEMEHTA B COCJIMHEHUH, MacCOBasl JIOJIS U MPOILIEHTHASI KOHIICHTPAITUS

BEILIECTBA B PAaCTBOpPE, AAPO aTOMa, AIEKTPOHHBIN CIIOM aTOMa, aTOMHast




opOuTanb, paguyc aToMa, BaJEHTHOCTb, CTEINEHb OKUCIICHHS,
XUMHUYECKas CBS3b, dJIEKTPOOTPULIATEIBHOCTD, MOSIPHASL M HETIOJIAPHAs
KOBAJICHTHAsl  CBA3b, MOHHAs  CBS3b, METaJUIMYECKas  CBS3b,
KpUCTaJULINYeCKass pelmerka (aToMHas, WOHHAs, MeETaUIn4ecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, IEKTPOJUT M HEIIEKTPOJIHUT,
NIEKTPOJUTHYECKAsT ~ JUCCOLMAIMS, PpEeaKIMu HOHHOr0 OOMEeHa,
OKHUCIINTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKLIMHM,  OKUCIHUTENb U
BOCCTAHOBUTENIb, OKHUCJICHHE W  BOCCTAHOBJICHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBecHe, oOpaTHMble M HEOOpaTUMBbIE peaKIuH,
CKOpOCTb XMMMYECKOM peakumu, kKarammsartop, IIJK, xkopposus

MCETAJIJIOB, CIIJIaBBI

2.2

OCHOBOMOJIAralolIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHHUs MaccChl,
nepuoandeckuii 3akon J[.M. MenaeneeBa, 3akOH DOCTOSHCTBA

COCTaBa, 3aKOH ABOrajapo

2.3

TCOpUHn XHUMHUH: ATOMHO-MOJICKYJIIpHAas1 TeOpuUs:, TCOPpUA

3J'IeKTp0J'II/ITI/I‘-I€CKOI71 JUucconruanmuu

Brnanenue ocHOBaMU XMMHUUYECKOW IPaMOTHOCTH, BKJIFOUYAIOIIIEH:

3.1

yYMEHHUE PaBUIILHO M CIIOIb30BaTh H3YUCHHBIE BEIIECTBA U MAaTe PUAIIbI
(B TOM uucle MUHEpaJdbHblE YIOOpEHHsS, METAUIbl M CIUIABBI,
HOPOOYKTHl TepepabOoTKH TNPHUPOTHBIX HCTOYHHUKOB YIIJIEBOJOPOOB
(yrns, mpuponHoro rasa, HedTu) B OBITY, CEILCKOM XO3siiCTBE, Ha
IPOM3BOACTBE W NMOHMMAaHHME 3HAYCHUS >KUPOB, OCIKOB, YIJIEBOAOB
JUIs OpraHu3Ma 4yelloBeKa; yMeHUEe IPOrHO3UpPOBAaTh BIUSHUE BEIIECTB

U XUMHUYCCKHUX MPOLCCCOB HAa OPraHu3M 4YCJIOBCKA U OKPYXKAIOMIYHO

IPUPOJHYIO Cpeny

3.2

YMCHHEC HUHTCTPUPOBATHL XHUMHYCCKUE 3HAHUA CO 3HAHHAMU APYTUX

y4€OHBIX IPEAMETOB

3.3

HAJIMYUE OMbITa PabOThl C Pa3NUYHBIMU MCTOYHUKAMU HH(POpPMAINH
no XuMUHM (HayyHas W HAy4YHO-TIONMYJISIpHAs JUTEpaTrypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHMBHO OIlCHMBATh HMH(POPMAIMIO O BEIISCTBAX, HX
MpEeBpalleHUsIX U  NPAKTUYECKOM  TNPUMEHEHHMH U  yMEHUE

UCIOJIb30BaTh €€ JJIs pelIeHus] y4eOHO-TT03HaBaTebHbIX 33124

BnaneHHe OCHOBaMH MOHSITHWHOIO arIapara M CHUMBOJUYCCKOI'O

A3bIKa XUMHUHU 14 COCTaBJICHUA (bOpMyH HCOPraHM4CCKux BCIICCTB,




YPaBHEHUM  XMMHYECKUX  pEaKUUi; OCHOBAMU  XUMHUYECKOU

HoMeHkJaTypsl (ITUPAC u tpuBnanbHoi)

YMeHne OOBACHATH CBsA3b MOJIOKEHUS dJieMeHTa B Ilepuomnueckoit

CUCTEME C UYHUCIIOBBIMHU XapaKTCPUCTHKaAMH CTPOCHHA aTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sapa, oO0Iee YHCIIOo
AJIEKTPOHOB), PACIPEICICHHEM DJIEKTPOHOB TIO DSHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBHIX TPEX MEPUOIOB, KaJHsI M KaJbIIUs
IIpencraBnenne O  TEPUOAWYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paauyc aToma, IJIEKTPOOTPHUIATEILHOCTH),
6 OPOCTHIX W CIOXKHBIX BEIIECTB OT TOJIOKEHUSI DJIEMEHTOB B
[lepuonuueckoit cucreme (B Madblx TMepuofax U TIJABHBIX
MOJTPYIIAax) U AIEKTPOHHOT'O CTPOSHHS aTOMa
7 YMenue kiaccu PUIMpoBaTh:
7.1 XUMUYECKUE 3TIEMEHThI
7.2 HEOpPraHWYeCcKUe BEIlecTBa
7.3 XUMHUUYECKUE pEaKIun
8 YMeHue onpenensiTh:
81 BaJICHTHOCTh M CTEIEHb OKHUCICHHS XHUMHUYECKHUX JSJIIEMEHTOB, 3apsij
' MOHA
8.2 BHJ XMUMHYCCKOW CBSI3W WM THII KPHCTAJUIMYCCKOW CTPYKTYPHI B
' COCIMHECHHMSIX
8.3 XapaKTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM )
8.4 OKHCJIMTEIIb U BOCCTAHOBUTEIb
9 YMeHne xapakTepru30BaTh GU3NIECKUE U XHMHYECKHE CBOMCTBA:
IOPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOH, TIpadur, anmMas,
9.1 KpeMHMH, a30T, Qocdop, cepa, XJOp, HATPUM, Kalaui, MarHum,
KaJIBITH, ATFOMAHHH, J)KEJ1e30)
CIIOKHBIX BEIIECTB, B TOM YHCI€ HX BOJHBIX PAacTBOPOB (BOIA,
aMMHAK, XJIOPOBOJIOPOA, CEPOBOAOPON, OKCHABI U THUIAPOKCHUIBI
9.9 metasioB |-lIA rpynn, amomunus, meau (Il), nunka, xeneza (Il u
' I11), oxkcuaer yriepona (1l u 1V), kpemuus (1V), azora u dhocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,
docdopHas, yronpHasi, KpEMHHEBAsI KUCJIOTA U UX COJIN)
9.3 NpPOrHO3UPOBaTh U XapaKTEepH30BaTh CBOICTBAa  BEIIECTB B




3aBUCUMOCTU OT HUX COCTaBa U CTPOCHH:A, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYICCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHue cocTaBisATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHMS PEaKLU, B

10
TOM YUCJIC:
10.1 peakinii MOHHOTO OOMeHa
10.2 OKHCIIMTEJIbHO-BOCCTaH OBUTEIIbHBIX PEaKITUid
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKUE CBOWCTBA H3YYCHHBIX KJIACCOB
' (TpyImm) HEOpPraHUYECKUX BEICCTB
10.4 MOJTBEPKAAIOIINX T'€HETHYECKYIO0 B3aUMOCBSI3b MEXY HUMU
11 YMeHue BBIYUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHTEIBHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MAacChl BEIIECTB,
' MaCCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTA B COCTUHCHHIH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra30B
114 0 YPaBHCHHSIM XHMHUYCCKUX PEAKIMH W HAXOAWTh KOJIUYCCTBO
' BEIIECTBA, 00HEM M MACCy pPeareHTOB UIIM MPOAYKTOB pPeaKluu
12 Brnanenue (3HaHWE OCHOB):
OCHOBHBIMH  METOJaMH  HAydyHOro TO3HaHWs  (HaOiroleHue,
121 U3MEpEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHIE) TIPH U3YICHUN BEIISCTB U
' XUMHYCCKUX SIBJICHUH; yMeHHe cOopMyaupoBaTh MpoOJIeMy U
MPEAJIOKHUTD MyTH €€ PeIICHUS
122 Oe3ormacHOl pPa0OTBl ¢ XHMHUYECKUMH BEIICCTBAMH, XHMHYECKOM
' MOCY10H 1 TaOOPaTOPHBIM 000pYyIOBaHUEM
paBmIaMu 0€30I1aCHOT'0 OOpAIeHHS C BEIECTBAMH, UCIIOJIb3YEMbIMH
B MOBCEAHEBHOM U3HU, IPaBUIaMU MOBEICHUS B LEIIX cOepeKeHus
12.3 3I0pOBBSl U OKpYXAalolleil MpUpPOTHOW CpeAbl; MOHMMaHHE Bpena
' (omacHOCTH) BO3AEWUCTBUS HA KUBbIE OPraHU3MBI ONpPENeTIEHHBIX
BEIICCTB, CIIOCOOOB YMCHBIICHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hannuue mpakTHYeCKUX HABBIKOB IIAHHPOBAHUS M OCYIICCTBIICHUS
CIICAYIOIIUX XUMUYIECKHX YKCIIEPHUMEHTOB:
131 U3yYeHUE U OmrcaHnue GU3NIECKUX CBOICTB BEUIECTB; O3HAKOMIICHHE

C (i)I/I3I/ILIeCKI/IMI/I u XUMHNYECCKUMHU SIBJICHUAMU OIIBITHI,




WJUTIO CTPUPYIOILIKE MPU3HAKU TPOTEKAHUS XUMUUECKUX PEAKLIMI

13.2

U3ydeHue croco00B pa3/ieleHus cMecei

13.3

IOJIy4YEHHE KHCIOpPOJAa M HW3YyYEHUE €ro CBOMCTB; IOJy4YEHHE
BOZIOPOJa U M3y4YEHUE €ro CBOWCTB; MOJYYEHHUE YIJIEKHCIOro ra3a u

HU3YUYCHHC €TO CBOﬁCTB; MOJYUYCHUC aMMHAKa U U3YUCHUC €T O CBOMCTB

13.4

IPUTOTOBJIICHHE PAaCTBOPOB C ONPEAEIEHHOM MacCOBOM  JIOJIEH

PacTBOPEHHOIO BELIECTBA

135

MPUMCHEHHUE WHIUKATOPOB (makmyca, METUJIOpaHka u
denondTanenHa) I OMpeNeseHUss XapakTepa cpelabl B pacTBopax

KHUCJIOT U LIeJI0UeEN

13.6

UCCIIEOBAaHUE M  OINKCAHUE CBOMCTB HEOPraHMYECKHUX BEILECTB
Pa3MYHBIX KJIACCOB; M3y4EHHE B3aUMOICHUCTBUSL KUCIIOT C METaJUlaMH,
OKCHAAMU METaJIIOB, pacTBOPUMBIMU u HEPAaCTBOPHUMBIMU
OCHOBaHUSIMU, COJISIMH; IIOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHHIA;
BBITECHEHME OJHOr0 MeETajula JAPYrdM U3 pacTBopa  COJIH;
uccienoBanue amMQpOTEPHBIX CBONCTB THIPOKCHIOB aJIOMUHUS H

LUHKA

13.7

PCIICHUEC OKCIICPUMCHTAJIbHBIX 3aJiad 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPraHu4CCKUX COGHHHGHHﬁ)); ((3JI€KTp0HI/ITI/ILIeCKa$I
JUCCcoranus», «Baxxnelmme HeMeTamnbl W HX COCAHUHCHU,

«BaxxHei1me MeTauIbl U UX COEINHEHUI

13.8

XAMHYECKHE  JKCHEPUMEHTHI,  WILTIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKaHUsl PEaKIMii MOHHOrO OOMEHa; KauyeCTBCHHBIC PEaKINH Ha
IMPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HMOHBL XJIOPHI-, OPOMHI-,
wonun-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHWUS, MarHusi, KaJIbIUs, aJIFOMUHHUS,

kenesa (2+) mxenesa (3+), menu (2+), MUHKA

14

Ywmenue:

141

OPEACTaBIATh PE3yNbTaThl JKCIOEpUMEHTa B ¢GopMe BHIBOJOB,
JOKa3aTeNbCTB, TpadUKOB M TaONMIl W BBIABIATH AMIIHMPUUYECKUE

3aKOHOMCPHOCTHU

14.2

yCTaHaBJIMBATb CBA3HU MCXKAY pPCaJIbHO Ha6J'IIO,Z[aCMI>IMI/I XHUMHNYCCKHUMHU
SBJICHUAMHA W IIpOLECCaMU, IPOUCXOAAININMHA B MaKpO- U MUKPOMHUPE,

O0O0BSACHSATH MPUYNHBI MHOT'000Pa3us BEIICCTB




HNEPEYEHD DJIEMEHTOB COAEPKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘laHBHBIG XUMHNYCCKUEC ITOHATUA

11

UucTeie BemecTBa U cMecu. CiocoObl pa3enieHus: cMecei

1.2

ATOMBI H© MOJICKYJIBL. Xumndeckue daeMeHThl. CHMBOJIBI  XHUMHYECKHX

OJICMCHTOB. HpOCTI)Ie M CJIOXXHBIC BCIICCTBA.

1.3

Xumnueckas popmyna. BaneHTHOCTE aTOMOB XUMUYECKUX 371eMeHTOB. CTeneHb

OKHCJICHUA

14

3aK0OH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHocHTeNbHAsT aTOMHas Macca.
OTtHOCHTEIbHAS MOJICKYJIApHass Macca. MaccoBas J0JIsI XUMHYCCKOT'O 3JICMCHTA

B COCIMHCHHNU

1.5

KonmnuectBo BemectBa. Monb. Momsipuass macca. Monsipabiii 00bEM Ta3o0B.

BzanmocBs3b KOJIMYECTBA, MACCHI U YK CJIa CTPYKTYPHBIX €AUHUIL] BEUICCTBA

1.6

®u3NYEeCKUe U XUMUYECKUE SIBJICHUSA. XUMHUUYECKasl peakuus U €€ MpPU3HAKHU.

3aKOH COXPaHEHMS MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

Ilepnonnuecknii 3akoH u Ilepmoandeckass cucTemMa XHMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuonnyeckuii 3akoH. Ilepruonuyeckasi cucrema XuMru4eckux snemeHToB J[.M.
MenpneneeBa. [lepronsl u rpynnbel. U3NYECKUNA CMBICT MOPAIKOBOIO HOMEpA,

HOMCPOB IICprnoJia U I'PYIIIbI 9JICMCHTA

2.2

Crpoenne atomoB. CocrtaB atomHbIX saep. M3oromsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aToMOB MepBbIX 20 XUMHYECKHUX 3JIEMEHTOB

[Tepnonnueckoit cucremsl J[.11. Menneneesa

2.3

3aKOHOMepHOCTI/I B M3MCHCHHH CBOHCTB XMMHYECKHUX DJIEMCHTOB MEPBLIX Ipex
nepnoa0oB, KaJlud, KaJlbOous (pazmyca dTOMOB, OJJICKTPOOTPULIATCIIbHOCTH,
MCTAVIMYCCKUX KW  HCMCTAJUIMYCCKHUX CBOﬁCTB) Hn HX CO@,Z[I/IHCHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOKCHHUEM JJICMCHTOB B Hepnozmqecxoﬁ CHUCTCMEC U

CTPOCHHUEM UX aTOMOB

Crtpoenue BeniecTa

3.1

Xumuueckass cBs3b. KoBasieHTHass (MOJsIpHAass M HEMOJIsIpHAsi)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKMX  3JIEMEHTOB.  VIOHHas  CBS3b.

MeTtamunueckas CBI3b




3.2

Tumel KpUCTAIIMUECKUX pEmETOK (aToMHAas, WOHHAs, METAJUTMYEeCcKas),
3aBUCUMOCTh CBOWMCTB BEILECTBA OT THIA KPUCTAIIMYECKOW PEMIETKH W BHUIA

XUMHUUYECKOU CBSA3U

Baxneiimme mnpencTtaBUTeId HEOPraHMYECKHX BewmecTB. Hemertamnsl u  uX

COCIHUHCHMUA. MeTanis! 1 ux COCINHCHUA

4.1

Knaccudukaiuss ¥ HOMEHKJIATypa HEOPraHWYECKHX COCIUHEHHI: OKCHIOB
(coneoOpa3yromrue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HEecoieo0pa3ylonue; OCHOBaHMU (IIENOYM M HEPACTBOPUMBIC OCHOBaHMSA);
KUACIOT (KHUCIOpOACOAEp)KAMEe W  OCECKHCIOPOIHBIE, OJIHOOCHOBHBIC W

MHOTOOCHOBHBI€); COJIeH (CPEAHUX U KUCIIBIX)

4.2

duznueckue W XUMHUYECKHE CBOMCTBaA IMPOCTBIX  BCIICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIopa, KUCIOPOAa, Cepbl, a30T1a, pocdopa, yriaepoaa, KpeMHH

4.3

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpusd, KaJlisd, Mardivsad U KaJibliMd, aJJlOMHUHHA, XKCJIC3a. 9HeKTpOXHMHq€CKHﬁ

P HaNIPsSKEHUM METaJlI0B

4.4

DuU3NUECKUE U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUaKa

4.5

dusnveckre W XUMHUYCCKHE CBOWMCTBA OKCHIOB HemetamwioB: cepol (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Ilonyuenue

OKCH 0B HEMCTAJJIOB

4.6

Xumunueckue corcTBa okcuaoB: MetauioB |A—IIIA rpymn, umuka, memu(ll) u

xenesa(ll, 1).ITonyueHnne OKCHIOB METAJLIIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBaHWUN W aM(OTEPHBIX THUAPOKCUIOB (Ha MpUMepe
TUAPOKCUIIOB ~ ANIIOMUHHS, JKele3a, IuHKa). [lomydeHne ocHoBaHUW U

aM(pOTEpHBIX T'UAPOKCUIO0B

4.8

OOmume XMMHYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOAOPOTHOM, CEPOBOAOPOIHOMH,
CEpHUCTOM, CEpHOU, a30THOU, PocopHOM, KpPEeMHHEBOW, yroiabHOH. OcolObie
XMMHUYECKUE CBOMCTBA KOHLEHTPUPOBAHHOM CEpPHOM M a30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO01ne xumMuueckre cBoicTBa cpeaHux coieil. [lomyuenue coneit

4.10

[Tonyuenue, coOupaHue, pacmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHAaKa,

YTIICKHCIIOrO Ta3a B JIabopaTopuu

411

[Tonyyenne amMMuaka, CEpHOW M a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. O01iue

CIOCOOBI MOTY4YEHHSI METAJIIOB




412

I'eneTndeckas CBS3b MCXKAY KiIaCCaMH HCOPraHNM4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHUUYECKUE pPEeaKINu

5.1

Knaccudukanus XuMu4ecKux peakiuil Mo pa3auyHbIM IpU3HAKaM: MO YHCILY U
COCTaBY YYacTBYIOLIMX B PpEAKIHH BEINECTB, MO TEIIOBOMY A3(deKTy, Mo

W3MCHEHHUIO CTEIICHEH OKMCIECHUS XUMHUYESCKHX DJIEMEHTOB

5.2

TemoBoii 3 ¢hekT XuMUIECKOH peakI, TEPMOXUMUYECKIE YpaBHEHUS. DK30-

Y SHAOTEPMHUYECKHE PEAKLIMU. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pe€aKuunu. OKHCIIUTEI ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHCJICHUA u BOCCTAHOBJICHUS. SHGKTpOHHLIﬁ OataHc

OKHCITUTEIIFbHOBOCCTAHOBHUTEILH O peakunuun

5.4

TeOpI/IH BHCKTPOHHTHHCCKOﬁ Jucconruanuu. KaTI/IOHBI, AHHUOHBI. BHCKTpOJ'II/ITBI n

HE3JICKTPOJIUTHI. CuiibHBIE U cJ1a0bIe SJICKTPOJIMTHI. CreneHb Jucconuanuu

5.5

Peakiiun mnoHHOIO ooMeHa. YcCIoBHS IMPOTCKaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC 1 COKpaI_HéHHBIe HOHHBIC YpaBHCHUA peaKI_II/Iﬁ

Xumus 1 OKpysKarolas cpeaa

6.1

Bemectsa m marepuasnsl B IIOBCEIHEBHOM JXM3HM 4eJOBeKa. be3omacHoe
UCIOJb30BAaHUE BEIIECTB M XUMHUYECKUX pEakiuil B JjabopaTopuu U OBITY.

[IepBas nomous NPy XUMUYECKUX OKOTrax U OTPABJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE OKpYXaromel cpeabl  (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TIOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MPEIOTBpAICHUS
[Ipenenvunas nonmyctumas koHuentpanusi BemectB (I1JIK). Pomp xumum B
pCIIEHUN DJKOJOTUYECKHX TpoldsieM. VYcuiieHHE MapHUKOBOoro dddekra,

pa3pylieHHe 030HOBOTO CJIOS

6.3

[Mpumenenue cepswl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUU B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH W CEJIbCKOM Xo3siicTBe. llpuMeHeHue
METaJUIOB M CIUIaBOB (CTajb, YyT'yH, IIOPAJTIOMUHUNA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coenuHeHuid. [IoHsATHEe 0 KOPPO3UU METaslIoB, OCHOBHBIC

CII0COOBI 3alIUTBI UX OT KOPPO3UHU

6.4

[TpuponHbie HCTOUYHUKH YTIEBOAOPONOB (Yroib, MPUPOIHBIN Tra3, HedTb),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[lepBoHauanpHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAWHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, YTaHOJI, TJIULIEPUH, YKCYCHAsI KUCIIOTA).
[TousiTHe O OMONOTUYECKH BaXKHBIX BEIIECTBAX: )KHPAX, OEJIKAX, YIIIEBOJaX — M HX

POJIK B )KM3HU YCIIOBCKA




Pacuérnr:

7.1 1o popMyiiaMm XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MacCoBOM) 10JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHM YPaBHEHUIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






