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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTenbHOM MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30oBaHus, IIPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (enepanbHOl paboyell TPOrpaMmbl
BOCITUTAHUS U C YYETOM KOHIEMIIHUY MPENOIaBaHUs y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeIbHBIX Opranu3anusiax Poccutickoit deneparumu.

[Iporpamma 1o xuMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel cTpareruu
oOydeHMs, BOCIHUTAHUS W PA3BUTUA OOYyYalOLIUXCS CpPEACTBAMHU y4e€OHOTrO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE NpEAMETHOE COJIepIKaHue,
npeaycMaTpuBaeT paclpeiesieHue €ro Mo KiaccaM M CTPYKTYPHUPOBAHHUE IO
pazmenaM U TE€MaM MOpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBbIE U
KauyeCTBEHHbBIE XapaKTepPUCTUKHU coJiepKaHus, PEKOMEHYEM VIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4e€OHOro TMpoIlecca, BO3PACTHBIX
0COOCHHOCTEW  00yYaromuxcsi, ONpeleNsieT BO3MOXKHOCTUA —MpeaMeTa s
peayiv3anuu TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 0Opa3zoBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oOy4YeHHUs XUMUU Ha YPOBHE IeJiel U3ydeHUSs MPEIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIHLHOM JESATENBHOCTH OOYYAIOIIETroCs IO OCBOEHUIO
y4e0HOT O COJIep KaHUSI.

3HaHUE XUMHUHU CIY)KUT OCHOBOM sl (OPMHUPOBAHUS MUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EIMHCTBE MUPA, BAXKHYIO
poib WUrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMONPEBPAIECHUSX
SHEPrud M 00 SBONIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHUSL UYEIIOBEUYECTBA — CHIPHEBOM, IHEPreTUYECKOMH,
MTUTIEBOM M KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 31paBOOXPAHCHHUS.

N3ydyenune xumun:

CIIOCOOCTBYET  peaji3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMUpOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011e 1 (YHKIIMOHATILHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXxcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B MPOPECCHOHATILHON NeSATebHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAyYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOyJaroIuXCcs;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAay4YHBIM 3HAaHHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHUYECKOE
o0Opa3oBaHuE 00yJarOIINXCS.

JlanHble HampaBiieHUsT B OOy4E€HHHM XUMHUHM OOECIEUHMBAIOTCA CIEIH(PUKON
Collep)KaHMsl  ydeOHOro mnpeAameTa, KOTOpbIM  SBIIETCS  MEJaroru4ecku
aJanTUPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOIMMHCS CUCTEMBI MEPBOHAYAIBHBIX TOHATHUNH XWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPbIX OTACIbHBIX 3HAUUMBIX MOHSITUH
OPraHNu4ECKON XHUMUH.

CrtpykTypa coaepaHusi MPOrpaMMbl IO XMMHH C(POPMHUpOBaHA HAa OCHOBE
CUCTEMHOro noaxoaa K €€ uzydeHuro. Conep:kaHue CKIAIbIBAETCS U3 CHUCTEMBbI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUI O XUMHUUYECKOI
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MIPUHIUITY
MIOCJIEIOBATEIILHOTO PA3BUTHSI 3HAHUW HAa OCHOBE TEOPETUUECKUX IMPEICTABICHUM
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOM CBA3U;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

TeopeTrnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJAHOIO
YpPOBHA K Jpyromy, BBINOJHSSA (YHKIMU OOBSICHEHUS U TPOrHO3UPOBAHUS
CBOMCTB, CTPOEHUSA W BO3MOXKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U MOJYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHne TmporpaMMbl IO XUMHUHU CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKON COCTABJIAIOIIEW HAYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToAaM TMO3HaHUS B Hayke. M3ydeHne XuMHM MPOUCXOAUT C IMPUBICUYCHHEM
3HAaHWN W3 paHee W3YYEHHBIX YYEOHBIX MpeAMeToB: «OKpYyXKaloluid MUpy,
«buonorus. 5-7 xmacce» u «Pusuka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHM TPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM HAayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTU YEJIOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3amaya yd4eOHOro mnpeameTra COCTOUT B (DOPMUPOBAHMM CUCTEMBI XUMUYECKHX
3HaHUN — BaXHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUECKUX TOJOKCHHUH,



JOCTYIHBIX OOOOIICHUI MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIKka HAayKd, B
MPUOOIIEHNM K HAydYHBIM METOJaM II0O3HAHWS TIPH M3YYCHUU BEIIESCTB W
XUMUYECKUX PeaKIui, B (POPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHU B Y4YEOHO-TIO3HABATENIHLHON M Yy4eOHO-HCCIEI0BATEIhCKON
JesITeTbHOCTHA, OCBOCHMM TIpaBUJI 0€30MacHOro oOpaiieHusi C BEIIeCTBaMU B
IMIOBCEIHEBHOU KU3HU.

[Ipy uM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIEr0 0Opa30BaHUs BaXKHOE
3HaYeHHE MPUOOPEIH TaKue 1EH, KaK:

— (opMupoBaHHE WHTEIJICKTYyaJlbHO PA3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIICHHM,
CHOCOOHOM aJanTHUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHUCTEMAaTUYeCKOe MpHOOIIEHUE
Oo0y4JaromMXcsd K CaMOCTOSTENbHOW TMO3HABATEIbHOM AESATEIbHOCTH, HAYYHBIM
METOoJlaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieyeHne yciaoBHM, CIOCOOCTBYIOUINX MPUOOPETEHNUIO 00YYarOIMMUCS
OTbITa Pa3HOOOpPA3HON NEATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMITCTEHIINM), WMCIONINX YHHBEPCATHLHOE 3HAYCHUE [IJIS
Pa3IMYHBIX BUIOB JIEATEILHOCTH;

— (¢opmupoBanue oO0meH (QYHKIMOHATBLHOM U  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSCHATHP W OIICHWBATh SIBJICHHS
OKPYKAIOIIEro MHpA, WCIOJIb3ySd 3HAHUS W ONBIT, MOJYYCHHBIC MPH U3YUYCHHUH
XUMUHU, TPUMEHSATh WX TPU PEIIEHWHW Mpo0JeM B TMOBCEIHEBHOW >KWU3HU W
TPYAOBOM JEATEIILHOCTH;

— (dopMupoBaHHEe y OOYy4YalOIIMUXCS T'YMAHUCTHYECKUX  OTHOILICHUI,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWN IS BBIPAOOTKU DKOJOTHYECKU
1eeCO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON CPeIbl;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPOIIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUisl U HAMPaBICHHOCTH JajJbHEHIIIEro
o0yJeHus.

OOmiee YuCIO 4YacoB, OTBENEHHBIX [JIsI WM3YYEHUS XUMUU HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeNo), B 9 kiacce — 68 1acoB (2 yaca B HEJIEIIO).



COJAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU 4YelaoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBAa BEIHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoOnI pa3aeiIeHUs] CMECCH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHTbl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpOoCThIE U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnueckass (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKUX SJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHOcuTenbHAsE MOJIEKYJISIpHAas Macca. MaccoBast 10151 XMMUYECKOrO 3JI€MEHTa B
COCIMHEHUMU.

KommuectBo BemiectBa. Mose. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHCIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NUECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakiusl U €€ MPU3HAKU.
3aKoH COXpaHEHHMsS MacChl BelECTB. XUMHUUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PeaKIuid (COeAUHEHUs, Pa3JIOKEHHUS, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCY/I0M, TIpaBujIamMu pabOThl B JTabopaToOpuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3y4YEHHE U OMUCAHUE
du3nuecknx CBOMCTB O0pa3lOB HEOPraHWYECKUX BEIIECTB, HAOIOICHHE
¢usnuecknx (TJIaBJICHWE BOCKA, TAasHUE JIbJla, pPACTHpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOIECHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOI0IeHHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHUSI XMUMHUUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
menu (II) mpu HarpeBanuu, B3auMoAeicTBUE Kene3a ¢ pactBopoM conu meau (1),
M3y4YEHUE CIOCOOOB pa3/elieHUus CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, NUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHHE MOJENIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneiluue npeacTraBuTe/ I d HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopong — 3aeMEHT U mpocToe
BelecTBo. HaxoxkaeHue Kuciopojga B mpupoae, (U3HYECKHMEe U XUMHUUYECKHE



cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenue kucnopoga. CrocoOsbl
MOJIYYEHHSI KHCJIOpoJa B Ja0OpaTopud W MNPOMBINUIEHHOCTH. KpyroBopot
Kuciaopoza B npupoje. O30H — aJuioTponHasi MOAU(pUKaLus KUCIOPOa.

TemmoBoit >gdekT XUMHUUYECKON peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U JHAOTEPMHUYECKHE pEeaKUuU. TOIJIMBO: yrojib MU METaH. 3arps3HEHHe
BO3/yXa, yCUJIEHHE MapHUKOBOro 3((ekTa, pa3pylieHue 030HOBOTO CIOA.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupone, ¢GU3MYECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnotsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YpaBHEHUSIM.

dusnueckne CBOMCTBA BOAbL. Boma kak pacrtBoputenb. PacTBOpEL
HachllieHHble M HEHACBIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBast 1o BellecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBAaHMS.
Ponb pacTBOpOB B MpUPOJE U B )KM3HU 4elnoBeKa. KpyroBopoT BOAbI B MPUPO/IE.
3arps3HeHHe NpUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukaruss Heoprannueckux coeauHeHuid. Oxcuanl. Knaccudukanms
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{OTEpHbIE) U
HeconeoOpasyromue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMUYECKUE
CBoMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: IMETOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. Du3znueckne M XMMHUYECKUE CBOMCTBA
ocHoBaHui. [lonyyeHne OCHOBaHUM.

Kucnorsl. Knaccudukarus xucnor. Homenknatypa kucior. Ousndeckue u
XMMHUYECKHE CBoOMcTBa KHCIOT. Psan axktuBHoctu MetamyioB H. H. bekerona.
[Tosyuenue KUCIoT.

Comu. Homenknatypa coneil. @u3nyeckue U XUMHUYECKUE CBOWMCTBA COJIEH.
ITonyuenune comnen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENIEIICHNE COACPKAHUSA KUCIOPOAA B BO3AYyXE, MOJTYyYEHHUE,
coOupaHue, pacrno3HaBaHWE U H3YYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOEHHUE
B3aMMOJICIICTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBUSI BO3HUKHOBEHUS H
MpeKpalieHusi TopeHus (mo)kapa), O3HAKOMJICHHE C OOpa3llaMH OKCHAOB U
OMKMCAHWE HX CBOWCTB, MOJY4YEHUE, COOMpAHHME, PACMO3HABAHUE U HU3YyYEHHUE
CBOKMCTB Bojopozaa (TopeHue), B3auMmojeicTBue Bomopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHHE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pa3IMYHOM PpPaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C  ONPEIEIEHHOU



MAacCOBOM JOJIEd PaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METaJUIaMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO HCIIOJIb30BAaHUE  BHUIECOMATEPHUAIIOB),
UCCIIEIOBaHWE O0O0pa3lloB HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KIIACCOB,
HaAOJII0ICHNE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCJIOT U IEIOYEH,
u3ydyeHue B3aumoneicTBus okcuaa meau (II) ¢ pacTBopoMm cepHOl KHCHOTHI,
KHCIIOT C METa/UIAMH, PEaKUUMHd HEUTpaIu3aluy, MOJy4EeHHUE HEPaCTBOPUMBIX
OCHOBAHMWM, BBITECHEHME OJHOI0 METajla IPYrMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTANIBHBIX 3ajlad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHUX
COCIUHEHUN.

Hepuoauuecknit 3axkoH u Ilepuoamuyeckass cucremMa XHMHYECKHX
jaemeHToB JI. WU. MenpeneeBa. CTtpoeHue aroMoB. XHMMHYECKAsl CBS3b.
OKHCINTENTbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMU

[lepBble TOMBITKH KIACCU(PUKALMK XUMHUYECKUX 3JeMeHTOB. lloHsTHe O
TPYIIAaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbBIE OKCHIbI
Y TUJIPOKCHUJIBL.

Ilepuoanueckuit 3akoH. [lepuoauueckas cucreMma XUMUYECKHAX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuogHas W JJIMHHONEPUOIHAsA  (QOpPMBI
[lepuognueckoii cuctembl xumuuecknx 3neMeHToB 1. M. Menneneesa. Ilepromasl
u rpynmnbl. PU3NYECKUM CMBICT MOPSIAKOBOIO HOMEpAa, HOMEPOB MEpuoaa |
TPYIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonbl. DiekTponsl. CTpoeHue
AJEKTPOHHBIX ~ 000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
[Tepuomuueckoii cucremsl JI. WM. MenneneeBa. XapakTepuUCTUKAa XUMHUUYECKOTO
BJIEMEHTA 10 €ro MoJoXKeHuto B [lepuonnueckon cucreme /. . Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUs pPaJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa v [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. J[. M. MenneneeB — y4éHbli u
rpakJaHVH.

Xumuueckasi cBsizb. KoBasieHTHass (TofisipHass YW HETMOJSIpHAs) CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH.
[Ipoueccel OkucIeHNs: U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHUEe oO0pas3lloB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUJPOKCHIA LIMHKA C PACTBOPAMHU KHCJIOT UM IIEJIOYEH, MPOBEACHUE ONBITOB,



WJUTFOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakuuu pa3aokKeHUs, COeTUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanuzanys MEXIpPEIMETHBIX CBsI3ed NPH H3Yy4YEHUM XHMHMM B § Kjacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK W TOHATHUM, SIBISIOIIMXCSA CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAy4YHBIM (DakT, rumnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiacCUpUKaLMs, TEPUOAUYHOCTb, HAOJIOJEHUE,
JKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHNUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TONBI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIIMYUHbI, €IUHUILIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3BE3/1b1, COHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpagus: armocdepa, ruapochepa, MuUHEpaidbl, TOpPHbIE MOPOABI,
ITOJIE3HBIE UCKOIIAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BewecTtBo 1 XUMHYeCKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB /.
N. MenpneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHAYECKUX JJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaJIWsl, KalbLMs W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOW CBSI3U. THIIBI KPUCTATIMYECKHUX
pPEmETOK, 3aBUCMMOCTD CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Krnaccudukaiuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IU4YHbIM KjJlacCcaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEILIECTB.

Knaccuduxarms XuMHUeCKUX peaklMi MO pa3InyHbIM MPU3HAKaM (IO YUCILY
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, IO TeIIoBoMy 3(ddekty, 1o
M3MEHEHUIO CTENEHEN OKHMCIEHUS XMMHUYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Yy4aCTHIO KaTajau3aTopa). JK30- U dHIOTEPMHUYECKUE PEAKLUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[lonsitue o ckopoctn xumudeckol peakuuu. Ilonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX M T'eTepOTreHHbIX
peakuusx. [lonsitue o kartanuse. [loHAaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBI,



BIIMSIOIINE HA CKOPOCTh XUMHYECKOW PEAKIMHA U IIOJOKEHUE XHUMHUYECKOIO
paBHOBECHS.

OKHUCITUTENHHO-BOCCTAHOBUTENIbHBIE  PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnenue YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIX ~ PEAKIMA C  HUCIOJb30BAHUEM  METOJa
3JIEKTPOHHOT O OanaHca.

Teopus 3MEKTPOTUTUYECKON AUCCOLMALMN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, anmonsl. MexaHu3M AHCCOLMAIIMK BEIIECTB C Pa3IMYHBIMU BHUIAMU
xuMuueckon cBsizu. CreneHn auccoruanuu. CUabHbIE U c1a0ble SJICKTPOJIUTHI.

Peakimuu nonHoro oomeHa. Y cioBus MPOTEKaHUSI peakIMii HOHHOTO OOMeHa,
MOJIHbIE W COKpAIlllEHHbIE HWOHHBIC YypaBHEHUsI peakuuil. CBOHCTBa KHUCIOT,
OCHOBAaHMM W COJIGMW B CBET€ TMPEJACTABICHUNH 00 AJIEKTPOIUTHYECKOM
nucconuanny. KauectBeHHbIE peakiuy Ha HOHBL. [IoHsATHE 0 THApOIN3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB UM HEMETaUIoB (rpaduTa M aimMasza), CIOXKHBIX BEIIECTB
(xJIopusia HaTpusi), UCCIECAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEAKIIUU
OT BO3JCHUCTBUS pPa3NUYHBIX (PAKTOPOB, HCCICAOBAHUE AIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IIpolecCa JMCCOLMALMM KHUCIOT, IIEJIOYEed U  COJIeH
(BOBMOXKHO  HCIIOJNIb30BAaHWE BHUACO MATEPUaJIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX — TPU3HAKU ~ TPOTEKAHWS  peaKIUid  HOHHOTO  OOMEHa
(oOpa3oBaHHMe OcCaaKa, BBIJICICHHE Ta3a, O0Opa30BaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiui pas3jioKEeHUs, COSAUHEHHUS ), pACllO3HABAaHNE HEOPraHUYECKHUX
BEIIECTB C TOMOIIBK) KAayeCTBEHHBIX pPEAKUMUM HAa HOHBI, PEIICHUE
3KCIIEpPUMEHTAIIBHBIX 3a7a4.

HeMmeTa/uibl 1 MX COeTUHEHUSA

OO6mast xapakTepucTuka raloreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (U3MYECKHE CBONCTBA MPOCTHIX
BCIIECTB — TaJOreHOoB. XHMMHYECKHE CBOMCTBA Ha IMpUMEpPE  XJIOpa
(B3aUMOJICMCTBHE C MeETaUlaMH, HEMeTalaMH, IejJodyaMu). XJIOPOBOJIOPO.
ConsiHasg KucnoTra, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, MpUMEHeHue. [lericTBue
XJIOpa U XJIOPOBOAOPOJIAa HAa OpPraHM3M 4YeNOBEeKa. BakHelume XIOpuAbl U UX
HaXO0XJEHUE B IPUPO/IE.

OO6mas xapaktepuctuka 3yeMeHToB VIA-rpynmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHble cTeneHu okucyieHus. CTpoeHue W (Pu3nueckue CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEPbl. AJUIOTPOMHBIE MOAU(PUKAIIMN KHUCIOpOaa
U cephl. XuMHUYecKue cBoMcTBa cepbl. CepoBOAOpOH, CTpoeHue, (pusnyeckue u



XUMUYECKHE CBOMCTBA. OKCHIIBI Cephbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
CepHast kuciora, (uU3MYeCKMe U XUMHUYECKHE CBOMcTBa (00mIME Kak
OpPEJCTaBUTENS KJlacca KUCIOT U creuuuyeckue). XUMHUYECKUE PEeaKIuH,
JeXKalle B OCHOBE IPOMBIIIICHHOIO CIOco0a MOJIyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCTOTBL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEaKIUs Ha
cynbdar-uod. HaxoxxneHue cepbl U €€ COENMHEHHMI B MNpUpojae. XUMUYECKOE
3arpsI3HEHHE OKPYJKAOLIEH Cpelbl COCIMHEHHUSIMU CEpbl (KUCIIOTHBIE O,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeOTBPALLCHHUS.

OO6mast xapakTepucTuka 3aeMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XAPaKTEPHBIE CTENEHH OKHMCJIECHHS. A30T, PACIPOCTPAHEHUE B MPUPOIE,
¢usnyeckue u Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
busznueckre U XMMUYECKHUE CBOMCTRA, MOTyYeHue U npuMenenue. Coll aMMOHUS,
ux pU3NUECKHe U XMMUYECKHUE CBOMCTBA, puMeHeHne. KauecTBeHHas peakiius Ha
HMOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOJydeHHue, (PU3HYECKUE U XHUMHUYECKUE
cBoiicTBa (0OIlME Kak MpeACTaBUTENs Kiacca KHUCIOT U  chenuduyecKue).
Hcnonp30BaHWE HUTPATOB U COJEH AMMOHMS B KauyeCTBE MUHEPAIBHBIX
ynoOpeHui. XuMHUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMHU a30Ta
(KUCTIOTHBIE JTOKAM, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB). Docdop,
aioTpornHeie Moaudukanuu (ochopa, puzmUecKkue M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u dpochopras kuciiora, Gu3nyeckue 1 XUMAYECKHUEe CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KAUECTBE MUHEPATBHBIX YAOOPEHHUIA.

OO6mrass xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJIEHHS.  YTJEpoHd,  auIOTPOIHBIE
MOAU(PUKALNM, PACHPOCTPAHEHHWE B TMPUPOJE, (UBNYECKHE U XUMHYECKUE
cBoiictBa. Ancopbuusi. Kpyrosopor yriepoaa B npupoje. OKCUIbI yriiepoja, ux
¢u3nyeckue W XUMHUYECKHE CBOMCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJTy4YeHUE U MPHUMEHEHHE. DKOJIOTHYeCKHue MpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a T00aTbHOrO TMOTEIUICHUS KIMMAara, MapHUKOBBIM
ahdexT. YronapHas KUCIOTa U €€ COMM, UX (PU3NICCKHUE U XMMHUYECKUE CBOMCTBA,
nomyyeHue W mnpumeHeHwe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnonbs3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIUHEHUAX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TJINLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTh),
OPOAYKThl MX MNepepaboTKu (O€H3MH), X pOJib B OBITY M MPOMBIIIJIEHHOCTH.
[ToHsiTue 0 OMONOrMYECKN BaXKHBIX BEUIECTBAX: JKUpaX, O€NKaX, YrieBojgax — U Ux



poiMi B JKM3HH 4YENOBEKA. MarepuallbHOE €IWHCTBO OPraHUYECKHX U
HEOPraHNUYECKNUX COETUHEHNM.

KpemHuuii, ero d¢usnueckue W XUMHYECKHE CBOICTBA, TNOJy4ye€HUE U
npuMeHeHue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpemaus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX MCIOJIb30BAaHHUE B
ObITYy, B IIPOMBIIUICHHOCTH. BakHelilline cTpoUTenbHbIE MaTepHallbl: KepaMuUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobaeMpl 6e30macHOro HMCIOIb30BaAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCEIHEBHOW KU3HU.

Xumuueckuii IKCnepumMenm:

H3y4eHHEe 0Opa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCJIOTHI,
MPOBEACHNE KaYECTBEHHBIX peaKluil Ha XJIOPHUA-WOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHHUs, OMBIThI, OTpaxaroume (puanyeckue U XUMUYECKHUE CBOWCTBA
TraJIOTeHOB M WX COEJUHEHUU (BO3MOXKHO HCIOJb30BAaHUE BUAEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0pa3lamMy XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJIEHUE C
oOpazuamMmu ceppl M €€  COCQUHEHUSAMH  (BO3MOXKHO  HMCIOJb30BaHHE
BUJIEOMAaTEpUAsIoB), HAOIOEHUE Ipoliecca OOYriMBaHMsI caxapa IoJ JIEHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCIOTBI, M3YYEHUE XHMHYECKHX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, POBEACHUE KAYECTBEHHON Peakunu Ha CyibQar-
MOH U HaOJIOZIcHUE Tpu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOWCTBaMU a30Ta, (ochopa UM UX COEIUHEHUH (BO3ZMOXKHO HCIOJIb30BaHHE
BUJIEOMAaTepHUalioB), oOpasiaMu a30THBIX U (pochopHBIX yn0OpeHul, MogydyeHue,
coOupaHue, pacrno3HaBaHWE W H3YYEHHE CBOICTB amMMHuaka, IpOBEACHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (pochaT-uoH U M3yuYeHHUE MPU3HAKOB
UX IIPOTEKAHUS, B3AUMOACHCTBUE KOHLICHTPUPOBAHHON a30THOU KUCIIOTHI C MEJBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Y4YEHHE MOZENen
KPUCTAJUIMYECKUX PEIIETOK anMmasa, Tpaduta, ¢yisiepeHa, O3HAKOMJIEHHE C
MPOIIECCOM  a7ICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasa, MojaydeHue, coOOMpaHue, pacro3HaBaHUE W U3Y4EHUE
CBOMCTB YIJIEKMCJIOIO ra3a, MpOBEJECHUE KAYECTBEHHBIX peakUuid Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3yYECHHE MPU3HAKOB HUX NPOTEKAHHs, O3HAKOMIICHHE C
IIPOAYKIHUEN CUIMKATHOW IIPOMBIIUICHHOCTH, PEUICHUE JKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTaJIbl U X COEAUHEHUSD .

Meta/iibl 1 X COCAMHEHUA

OO01ast XapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaNIOB Ha OCHOBAHUHU
ux mnonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenneneeBa n crpoeHuss aToMoB. CTpoeHHE MeTaJIoB. MeTraumueckas CBs3b U
METAJUIMYECKAasd  KPUCTAUIMYECKAass  pEIIETKA.  JJIEKTPOXMMHUYECKUU Pl
HanpsbKeHu MeTawioB. Ousndeckrne U XMMUYECKUE CBOMCTBA MeTawioB. O0mme



crocoObl ToJlydeHuss MeTaioB. [loHATHE O KOppO3WHM METAIOB, OCHOBHBIC
CrnocoObl 3amMThl UX OT Koppo3ud. CrmaBel (CTalb, YYryH, AIOPATFOMUHUM,
OpoH3a) ¥ X MPUMEHEHHE B OBITY M IIPOMBIIIIICHHOCTH.

[Ilenounble MeTaiUIbl: MOJIOKEHHUE B [leprogudeckor cucTeMe XMMHUYECKUX
snemeHToB /l. M. MenpaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKICHHUE B MPUPOJIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl U
TUJIPOKCUZIBI HATpUsl W Kainus. [IpuMeHeHue WIETOYHBIX METAUIOB M HUX
COEeIUHEHUMN.

IllenoyHO3€MEIbHBIE METAJUIBI MAarHuk M KaJbLdM: TMOJIOXXCHHUE B
[lepuoguueckoit cucreme xumudeckux sneMmeHToB JI. M. MeHnneneesa, ctpoeHue
HX aTOMOB, HaX0XJ€HUE B Ipupoae. PU3NUeCKrue U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. Baxuelinue coequHEHUS KalblUs (OKCHI, THAPOKCHI, COJIH).
JKECTKOCTB BOABI U CIOCOOKI €€ yCTpaHECHMUSI.

AJroMUHUN: TTON10)KEeHUE B [leproanueckon CuCTEME XUMUYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aToMa, HaxoxjeHue B npupone. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUA. AMGOTEpHBIE CBOWCTBA OKCHAA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: monoxenue B [lepuonnyeckoil cUHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpoeHHE aToma, HAaXOXICHUE B npupome. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTBA Xkele3a. OKCHabl, THIPOKCUIBI B cou xkene3a (1) u sxxenesa
(IT), ux cocTtaB, CBOWMCTBA U MOJTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 0O0pa3liaMi METAUIOB W CINIABOB, HX (DH3UYCCKUMH
CBOMCTBaMH, U3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEM B3aUMOJEHCTBHS OKCHJIa
KaJIbI[Usl U HATpUsl C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, IPOLECCA TOPEHUS KENE3a B KHUCIOPOJE
(BO3MOXKHO ~ HCIIOJIb30BaHUE  BHUJCOMATEPHATIOB), IPU3HAKOB  IPOTECKAHUS
KAQYECTBEHHBIX PEAaKIIMi HA MOHBI: MArHus, KajdbLHs, aTIOMUHUS, LAHKA, XKEJIe3a
(I1) u xene3a (111), meau (II), HaOmOIEHNE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAMU HaTpus, Kalusg W Kalblus (BO3MOKHO HCIIOJIh30BaHUE
BUJICOMAaTEpPHAJIOB), UCCIe0BaHUe aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeunme
METAJUIbl M UX COCTMHCHUS.

XuMus M OKpy:KawIiuas cpeaa

BemectBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YeloBeKa. be3zomacHoe
UCIIOJIb30BaHUE BEIICCTB U XMMUYECKUX peakiuil B ObITy. [lepBas momornis npu
XUMHUYECKUX 0KOTaxX U OTPaBJICHUSIX.



XUMHUYECKOE 3arps3HEHUE OKpYyXKarollel cpenbl (IpenesbHas OMycTUMAas
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B pelieHuu 3K0JI0rHYeCKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

M3y4yeHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEpPHbIC
MaTepHallbl).

Mesrcnpeomemmnuwie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€d MpU M3YYEHUH XUMHUM B 9 Kiacce
OCYIIECTBIIICTCS. Yepe3 UCIOIb30BaHUE KaK OOIIMUX EeCTECTBEHHO-HAYYHBIX
MOHSITUH, TaK U TOHSATHUH, SIBISIFONTUXCS CHCTEMHBIMH JIJISI OT/AEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HaOII0IeHNE,
AKCIEPUMEHT, MOJCJIMPOBaHUE, HU3MEpPEHHE, MOJENb, SBJICHUE, MaPHUKOBBIN
3 dekT, TeXHOIOT U, MaTepHaIbl.

®dusnka: Marepusi, aToOM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TONBI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUU 3apsiji, MPOBOJHUKH,
MOJYNIPOBOAHUKH, JUAJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHME BEIIeCTBa, I'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAILTUYECKAs
pemérka, CriaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHUYECKOE
POCTPAHCTBO, MIAHETHI, 3BE3/bI, COHIIE.

buonorusi: ¢orocunres, napixanue, Omocdepa, dKOCHCTEMa, MHUHEPATHHBIC
yI00peHUsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/IbLHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJIBI,
MOJIE3HbIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ¢ OOYyYEHHS] XUMUU B €IMHCTBE Y4E€OHOU W
BOCIUTATEJIbHON IESITEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMHU
COLIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMU B
oOmiecTBe MpaBWJIaMM M HOPMAaMM TIOBEACHHUS M CIIOCOOCTBYIOT HpOIEccaM
CaMOIO3HAHMSI, CAMOPA3BUTHS M COLUATM3ALUN 00yJatOUUXCsl.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXAlOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
paclIUpeHUE OIbITa AEATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMSA:

LIEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M Hay4dHOMY HAacJIe[IUI0, NMOHMMAHMS 3HAYEHUs XUMUYECKOH HAyKU B >KU3HU
COBPEMEHHOI'0 O0IECTBA, CIIOCOOHOCTU BIAAETh JOCTOBEPHOM MH(popManueil o
NEPEIOBBIX JOCTHKEHUAX M OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHpa U OOLIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS S

MPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEKIUYHOCTHBIX
OTHOUIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOW,  y4eOHOHMCCIIEeIOBAaTEIbCKOM, TBOpPUECKOW M APYrUX  BUJAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTH IPH
BBIMIOJIHEHUN Y4€OHBIX, TIO3HABATENbHBIX 3a/lad, BBINOJHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHHIO
U B3aMMOIIOMOIIM B TMPOIECCe H3TONM Yy4eOHOW MAEsTENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJACHUE M IIOCTYIIKM CBOMX TOBApUIUEH C MO3ULHH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HeHHOCTH HAYYHOI O TIO3HAHMS

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE M XUMUYECKOH pEaKIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPA3BUTHS HAYKH W COCTABIISIOIINE
OCHOBY JJI1 TIOHMMaHHUsl CYHIIHOCTH HayYHOW KapTHHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSA NPUPOJBI, B3aWMOCBS3AX YEJIOBEKA C
MIPUPOIHON CPENOM, O PO XMMHUHU B O3HAHUU ITUX 3aKOHOMEPHOCTE;

IIO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJIYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE JJisi OOBSICHEHUS HAOJIIOaeMbIX TPOIIECCOB W SIBJICHHIM,
NO3HABaTEIbHOW, MH(OPMAILIMOHHON M YMTATENbCKOM KYJIbTYphl, B TOM 4YHUCIE



HaBBIKOB CaMOCTOATEIILHONH paboThl C Y4YCOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypOi, JTOCTYMHBIMU TEXHUYECKUMHU CpEJICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTHM;

HHTEpeC K OOYYCHHI0O M TO3HAHUIO, JFOO03HATEIbHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K caMO0OOpa3oBaHUIO, TMPOCKTHOM U  HUCCIEI0BATEIbCKOM
NEeSATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH M YPOBHS OOYy4YE€HUS B
JlaIbHEHIIEM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbI.

OCO3HAHWE IIEHHOCTH JKWU3HHM, OTBETCTBEHHOIO OTHOIICHUSI K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBHU H
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEeHUs),
HEOOXOAMMOCTH COOJIFOACHUS TpaBUJl OE30MACHOCTH TMpU  OOpPAIICHUH C
XUMUYECKUMHU BEIIECTBAMHU B OBITY M peaJIbHOM KU3HU;

5) TpyaoBOro BocnuTaHusI:

HMHTEpeC K MPAKTHUYECKOMY U3YUCHHIO podeccuii U Tpyaa pa3IMaHoro poja,
YBOKEHUE K TPYAy U pe3yibTaraM TPYAOBOH JESITEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TNIPUMEHEHMSI TPEIAMETHBIX 3HAHUW [0 XHWMHUHU, OCO3HAHHBIA BBIOOD
VHJIUBUYaTLHON TPACKTOPUU MPOJOJLKEHHST 00pa30BaHusl C Y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHEITHOW MpodheCCHOHAIBHON JEATeIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMECHUH,
TOTOBHOCThH aIalITUPOBATHLCA B MPO(ECCHOHATBHOM Cpelie;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUs, MIOHUMaHUE IIEHHOCTH 3/I0POBOTO U
Oe3zomacHOro oOpa3za >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy W TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUS
MpaBmJI 0€30ITaCHOTO MTOBEACHUS TP pabOTEe C BEIECTBAMH, a TAKKE B CUTYaIUAX,
YIPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJydaeMble TIPU M3YyYEHUU XUMUH, IS
penenus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHOM CPEIOM, I MOBBIIICHUS
YPOBHS  DKOJOTMYECKOM  KYJIBTYpPhl, OCO3HaHHS TJ00AJIBHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTed WX PEIICHUs] IMOCPEJICTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B IMO3HABATEIHHOM,
KOMMYHUKATUBHON U COLIMATIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIJACISIIOT 3HAYUMBIE IS
(dopMUpOBaHUST MHUPOBO33pEHHsI OOLIEHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIIEeCC, IKCIIEPUMEHT U APYTOE.), KOTOPhIe



WCIIOIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpEeIMETaX W IO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPeIMETOB (OPMHUPOBATH MPEACTABICHHUE O ILETOCTHOM
HAy4YHON KapTHHE MHUpA, U YHUBEpCaIbHbIC yueOHbIC JEHCTBUS (I103HABATEIbHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4uyeOHOMH
NEeSATeTLHOCTH.

Ilo3HaBaTe/ibHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble JJoruueckue JeMCTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS TPU OCBOCHUHU
3HAHUMW: PACKPBIBATh CMBICII XMMHYECKUX MOHSTHUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JPYTMMHU TOHSTUAMH), KCIOIb30BAThH
MOHSATHS 111 O0BSICHEHUSI OTJEIbHBIX (PAKTOB U SIBJIEHUH, BIOMpATh OCHOBAHUS U
KpUTEPUH JUIS KIIACCU(PHUKAIMUA XMMHYECKUX BEIIECTB M XUMUYECKHX PEaKIIHi,
yYCTaHABJIMBATh TMPUYMHHO-CJICACTBCHHBIC CBSI3M MEXIY OOBEKTAMHU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE pACCYXIECHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, MO0 AHAJIOTUN),
JienaTh BBIBOJBI U 3aKJIFOUECHUS,

yMEHUE TMPUMEHSIThL B TIpPOllECCE TO3HAHUSI TOHATHS (TIPEAMETHBIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBBIBAThH MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIE TPECTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYeckas (opmysna U ypaBHEHHE
XUMUYECKOW PEeaKIUM — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a/1a4, C Y4ETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBIBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBSI3M W
IPOTUBOPEUHUS B U3y4aeMbIX MPOIIECCaxX U SABJICHUSX.

ba3oBble ucciiegoBarebCKue 1eCTBUSA:

YMEHHUE MCIOJIb30BAaTh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAa4yeCTBE OCHOBBI JUIsi (OPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpuoOpETEHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allud M MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO MTPOTHO3UPOBATh €r0 pe3ysibTar, POopMYIUPOBATH 000OIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undopmanmneii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (OPM MPEICTABICHUS, MTOTYy4aeMYI0 U3 pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XHUMHUYECKOTO COJIEpXKaHUs, CIPABOUYHBIC



nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POpMAIIHIO;

YMEHUE NPUMEHTh Pa3IMyYHble METOJABI M 3aIpOChl MPHU MOUCKE U 0TOOpe
uH(GOpPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIMOJTHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEAeNEHHOTO TUTIA, IPHOOPETEHNE OMbITa B
00acTh  MCHOJB30BaHUS  HHPOPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIa/ICHHE KYJIbTYPOH aKTUBHOI'O UCIIOJIb30BaHUS PA3IMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMpPATh ONTUMAIbHYIO (pOpMY TipencTaBieHuss HtHGOpMaluu U
WITIOCTPUPOBATh peIlaeMble 3aJaydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu hopMamu rpaduKu U X KOMOWHAIUSMH,

YMEHHE UCIONAb30BaTh M aHAJU3UpOBaTh B TMporecce yduyeOHOW U
UCCIIEIOBATENbCKON ACSATENIBbHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNpPUPOIHOM
Cpeapl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE YYeOHbIe 1eiiCTBUS:

YMEHHUS 3a/laBaTh BONPOCHl (B XoJ€ Jauasora U (WIM) AUCKYCCHUH) IO
CylIECTBY  oOCyxJIaemMol  TeMbl, (OPMYIHPOBAaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BHITIOJHEHUS MPEATI0KEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  IOJYYEHHBIE  pe3yJbTaThl  I[O3HaBaTEIbHOU
NESITEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JeNaTh MPEe3eHTALNIO
pe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITA,
1a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHSA Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENILHOW W MCCIEAOBATENbCKOW  JEATENPHOCTH  TNPH  PEIIeHUH
BO3HUKAIONIMX MPOOJIEeM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uIuil (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHALIMS
COBMECTHBIX JICUCTBUHM, ONpEIEICHHE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJITHEHHOM pabOThI U IPYTHE).

PeryasiTuBHbIe YHUBeEpcaibHble yieOHbIe JeiiCTBHUS:

YMEHHE CaMOCTOSITEIIbHO OMNpEeNessTh ILENU ACSITeIbHOCTH, IJIaHHUPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U IMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNbHOCTD, BIOMpaTh Hanbosiee 3(HEKTUBHBIE CIIOCOOBI PEIICHUS] YIECOHBIX U
MO3HABATENFHBIX 3a7]a4, CaMOCTOSTENILHO COCTAaBJISATh WM KOPPEKTHPOBATH
NPEMIOKEHHBIM aNTOPUTM JEUCTBUW TP  BBIIOJHEHUM 3aJaHUM C y4ETOM
MOJYyYEHHs] HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX M PEaKLMsX,
OLIEHWBAaTh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IEJIH, YMEHHUE

VICIIOJIb30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, [IPEJIaracMble B YCIIOBUM 3a1aHUN.
INPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMETHBIX pPE3YJbTaTOB II0 OCBOCHHIO O00S3aTEIBHOIO
COJIEpP)KAaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
neicTBui, crneuuduyueckue Ui TPEeIMETHONM 00jmacTu  «XUMHUS», BHJIBI
NEATeTbHOCTH IO  TOJYYEHHWIO HOBOTO  3HAHUS, €ro  HMHTEpHpeTalui,
npeoOpa3oBaHUI0 U IPUMEHEHHIO B PA3JIMUHBIX YU4EOHBIX U HOBBIX CUTYaIIUSIX.

K xoniy o6yuenus B 8 kjacce nmpeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PACKpHIBaTh CMBICI OCHOBHBIX XUMHWYECKHX TMOHSTHUM: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOJHAS U HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAS Macca,
MaccoBasi J10Ji1 XMMUYECKOr0 AJIEMEHTA B COEAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIJIOTa, OCHOBAHHUE, COJIb, JJEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl peakius, KiacCUpUKaIUs pPeaKIui: peakiuu
COCIMHEHUS, PEAKIUU PAa3JO0KECHUS, PEaKUWU 3aMEIICHUS, PpEeaKIuu
00OM€Ha, HK30- U 3HJIOTEPMHUECKHE PEAKIIMH, TEIJIOBOM 3((EKT peakuuH,
SAIpO aTroMa, JJICKTPOHHBIM CJIOM aToMa, aToMHas OpOuTalb, pPaTUYC
aToMa, XMMHYECKas CBs3b, MOJSIPHAs U HEMOJISIPHAST KOBAJIEHTHAs CBS3b,
WOHHas CBSI3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBasi JOJisI BEIIECTBA
(TIpolieHTHAs! KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHSITUH H
MPUMEHSITH 3TU MOHSATHUSI IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCHOJIb30BaTh XUMHUYECKYIH) CHUMBOJIMKY [IJI1 COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIN;

e ONpPEIEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHEHUSX,
CTCTICHb  OKHCJCHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAJJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUW MO
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbici Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX mojiokeHus B [lepuoamdeckoit cucreme,
3aKOHOB COXPAHEHHsSI MacCChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUSI, 3aKOHa ABOTraapo;

e OIKCHIBATHh W XapakTepuzoBaTh TaOmuuyHyro (opmy Ilepuoauueckoit
CUCTEMBbl XUMHUUYECKHUX DJJIEMEHTOB: pa3jiuyaTh TOHATUSA «TJIaBHAs
noarpymnmna (A-rpynmna)» u «modounas noarpynna (b-rpynmna)», manbie u



OOJbIIME TEPUOABl, COOTHOCUTH OOO3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MeHneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sAApa, 00Illee YUCIIO 3JIEKTPOHOB
U pacrpeesIeHHe UX MO0 3JEKTPOHHBIM CIOSIM);

e KJIAacCU(PUIMPOBATH XMMHUUYECKHE JIEMEHThI, HEOPraHUYECKHUE BEUIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy M COCTaBY YYacTBYIOIIUX B PEAKIUU
BEIIECTB, MO0 TEMI0BOMY 3D (PeKTy);

e XapaKTepHU30BaTh (ONMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3MUYHBIX KJIACCOB, MOATBEPXKasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHUU COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

e TIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMS] XUMHYECKUX TMpEBpallleHud B
Pa3UYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCUTEIIBHYIO MOJEKYISAPHYIO H MOJSIPHYIO MacChl
BEIIECTB, MAacCOBYIO [JOJI0 XHMHYECKOrO »JJIeMeHTa 1o (dopmyle
COEIMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIInu;

e MPUMEHATh OCHOBHBIE OMEPALIMU MBICIUTEILHON NEATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 0000IIeHUEe, CHCTeMaTH3aluio, Kiaccu(uKaimio,
BBISIBIICHUE TPUYUHHO-CJICICTBEHHBIX CBA3E€U — JJISI U3YYCHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIE METObI
MO3HaHUSI — HAOJIOJEHUE, W3MEpPEHHE, MOJACTUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CIENOBaTh  IMpaBUjaM  [OJb30BAaHUS  XUMHUYECKOM  MOCynoOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TMpaBWUjIaM OOpaleHus C
BEILIECTBAMU B COOTBETCTBHMM C HWHCTPYKUHUSIMA MO BBIIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYYEHHI0O W COOUpaHUIO
ra3zoo0pa3HbIX BEMIECTB (BOJAOpOJAa U KHUCIOPOAA), HPUTOTOBICHUIO
PacTBOPOB C OMPEAECIEHHOW MAaCCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IJJAHUPOBaTh M MPOBOAWTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB WIEIOYEH U KUCIOT C OMOIIBI MHIUKATOPOB
(makmyc, dheHondranent, METHIOPAHK U JPYTHE).

K xoHI1y 00yuyeHusi B 9 Kjacce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:

e PpACKpbIBaTh CMBICI OCHOBHBIX XUMHUUECKUX TOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CIIO)KHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIECHb



OKHUCJICHHSI, XUMUYECKasl PEaKIvsi, XUMUIECKasl CBSI3b, TETUIOBOH A(dexT
peakiu, MOJb,  MOJIAPHBIH  O0BEM,  PacTBOpP,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBL, AJEKTPOJIUTUYECKAs IUCCOIMALNS, PEAKIMU HOHHOTO
oOMEHa, Karajlu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbie U
HEOOpaTUMBbIE pEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCITUTEIb,  BOCCTAHOBUTENIb,  OKHUCJICHHE W  BOCCTAHOBJICHHE,
aoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasi, MOHHAas,
METAJUIMYECKasi), KpUCTAUIMYECKass pEIIETKa, KOPpPO3Us METaJLIOB,
CIUIaBbI, CKOPOCTh XMMHYECKOM peakiuu, MpeAebHO JIOMyCTUMas
koHueHTpauus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX [MOHATHI U
MIPUMEHSITh 3TU MTOHATHUS IPU ONMCAHUM BELIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY [UJIi COCTaBJeHHUS (opMyll
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHI;

OIPENENATh BAJEHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIACCy COEAUHEHUN Mo (QopMmynaM, BUJ XUMHYECKOU
CBs3U (KOBAJICHTHAs, WOHHAs, METaUIMUECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/l MOHA M0 XUMUYECKON (opmylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUTMYECKON
PELIETKU KOHKPETHOTI' O BEILIECTBA;

packpeiBaTh cmbich Ilepuwognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro TIOHMMAaHWE: OIHCHIBATh U XapaKTepu3oBaTh
TabauuHyo ¢opmy lleproanueckoil CUCTEMbl XMMUUYECKUX DJIEMEHTOB:
pa3nuyarh MOHATUS «IJlaBHas mnoArpymnmna (A-rpynma)» u «mnododyHas
noarpymnmna (b-rpynma)», mameie w OonblMe TMEPUONBI, COOTHOCHUTH
0003HAYEHUSI, KOTOpPHIE WMEIOTCS B TMEPHUOJMYECKOW Tabiuie, C
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHUX
AJEMEHTOB (COCTaB U 3apsii sapa, oOIlee YHCIO BJIECKTPOHOB H
pacmpenelieHue WX 1O JJCKTPOHHBIM CJOsIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCAUHECHHUI B
MpeAenax MaJlbIX MEPUOJIOB U TJIaBHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHThI, HECOPTraHMYECKHUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy M COCTaBYy YYacTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEMI0BOMY A(PGEKTy, MO U3MEHEHUIO CTENEHEH OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB);



XapaKTepru30BaTh (OMUCHIBATH) OOIMUME W CHEIU(UUECKHE XUMHUYCCKHEC
CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, MOATBEpPXkAas OIKUCAHUE
npUMEpPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIHii;

COCTaBJISAITb  YPABHEHUSI AJEKTPOIMTHUYECKOW UCCOLUMALUU  KHUCIOT,
LIEJ0YEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLMK NOHHOTO
OOMEHa, ypaBHEHHS pEaKIui, MOATBEPXKIAONINX CYIIECTBOBAaHUE
TeHEeTHYECKOU CBSI3U MEXY BEIIECTBAMH PA3TUYHBIX KJIACCOB;
pacKpbiBaThb CYHIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPENICTBOM COCTABJICHHS 3JIEKTPOHHOTO OaaHca 3TUX peaklnii;
IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHUS,
BO3MOKHOCTH TPOTEKAHHUS] XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIIOBUSIX;

BBIUKCIAITH OTHOCHUTEJIBHYKO MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHMYECKOro »dJeMeHTa 1o ¢dopMyIe
COEIMHEHNs, MaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH;

coOnofaTh  MpaBuja  MOJIb30BAaHUS ~ XMMHUYECKOM  MOCYyIOH  H
nabopaTopHbiM 000pYy/IOBaHHEM, a TakKe TIpaBwiIa oOOpalieHus c
BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIMSIMUA 110 BBITIOJHEHUIO
7a00paTOpPHBIX XMUMHUYECKUX OIBITOB MO TMOJYYEHHIO W COOHUpaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa M YTJIEKHCIIOTO ra3a);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONINEC  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIMIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMHI-,
uoaua-, kapoonar-, ¢ocdar-, cuiMkar-, cyiabdar-, THIPOKCHI-UOHBI,
KaTHOHbI aMMOHUS W HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEpaIlMi MBICIUTENIBLHON ACSITEIbHOCTA — aHAIM3
U CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMATHU3allUI0, BBISIBICHUE
MPUYUHHO-CIIEJICTBEHHBIX CBSI3€d — JUIA M3YYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi, eCTECTBEHHO-HAyYHbIE METO/Abl IO3HAHUS —
HaAOJII0JIeHNE, MU3MEpPEHHE, MOJAEIUPOBAHHUE, SKCIHEPUMEHT (pealbHbId U
MBICIICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
Ne KoauuecTBO 4acos
JIEKTPOHHBIE
HaumeHoBaHue pa3aesioB (undposbie)
Il Kontpoasn IIpakTHyeck
U TeM MPOrpaMMbl Bcero oOpa3oBare/ibHbIE
/ ble padoThI ue padoThbl
pecypchbl
n
Paspnea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
XuMus — BakHas 007aCTh
bubmioreka [IOK
1. €CTECTBO3HAHHUS U
N 5 0 2 https://m.edsoo.ru/7f418
1 MPaKTUYECKON 37¢
IesITeJIbHOCTH YeIoBeKa -
bu6moreka [JOK
1. BemecTBa 1 XuMH4YecKHe
) AL 15 1 0 https://m.edso00.ru/7f418
peakn 37¢
Hroro mo pazneny 20

Pa3nes 2. BaxkHelilue npeacTaBuTe/J M HEOPraHM4eCKUX BelecTB

2. Boznyx. Kucnopon.

bubmioreka [IOK

6 0 0 https://m.edsoo.ru/7f418
1 ITousitre 00 oxcupax
37c
2. Bonopon. Ilonsitue o Enbmorexa HOK
8 0 1 https://m.edsoo.ru/7f418
2 KHACIOTaX ¥ COJIAX
37c
bu6moreka [JOK
2. Boma. P I
OAa. TaCTBOPRI. LIOMATHE 5 1 1 https://m.eds00.ru/7f418
3 00 OCHOBaHHUSAX

37c



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

5 OCHOBHBIE KJIaCChl bubmorexa [JOK
4' HEOPraHUIECKHX 11 1 2 https://m.edsoo.ru/7f418
COeTMHEHUI 37c
Htoro no pazaeny 30

Paznea 3. [lepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux jiemenTosn /1. U.
MenpgeseeBa. CTpoeHne aToMOB. XMMHYECKast CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[Teprognueckuii 3aK0H U
Ilepnonnueckas cucrema bubmuotexa LIOK
3.
1 XUMHYECKUX 3JIEMEHTOB /I, 7 0 0 https://m.edsoo.ru/7f418
N. MenneneeBa. CtpoeHue 37c
aToMa
XUMHYECKas CBS3b.
3. OKHCIUTETHHO- bubmorexa [JOK
11 2 0 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEIIbHBIC 37¢
peakuuu
bu6moreka [[OK
Htoro no pazgeny 18 https://m.edsoo.ru/7f418
37c
bubmioreka [IOK
PesepBHOE Bpems 0 0 0 https://m.edsoo.ru/7f418
37c
OBUIEE KOJIMYECTBO 68 5 6
YACOB I1O ITPOT'PAMME



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

9 KUIIACC

Ne KosnyecTBo 4yacoB
JIEKTPOHHBIE
HaumeHoBaHue pa3aesioB (undposbie)
I KonTpoabu IpakTHueck
U TeM NPOrpaMMbl Beero oOpa3oBare/ibHbIE
/ ble padoThI ue padoThbl
pecypcsl
n
Paspnes 1. BerrecTBO M XUuMHYeCKHE peaKIM K
[ToBTOpEHue u yriyonenue bu6moreka [IOK
3HAHHI OCHOBHBIX Pa3/eJIOB 5 1 0 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
OcHOBHBIE€ 3aKOHOMEPHOCTH bubmorexa IJOK
P 4 0 0 https://m.edsoo.ru/7f41a
XUMUYECKUX PEaKIHil
636
DJIEKTPOIU THYECKAs bubmorexa [JOK
nucconuanus. XUMUYECKUe 8 1 1 https://m.edsoo.ru/7f41a
peaKkuuu B pacTBOpax 636
Hroro no pazneny 17
Paznen 2. HemeTanjabl 4 X COeIMHEHUS
OO6m1ast XxapakTeprCTHKA bubmorexa [JOK
XUMHYCCKUX IJIEMEHTOB 4 0 1 https://m.edsoo.ru/7f41a

VIIA-rpynmsl. ['aorenst

636



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

OO611ast XapakTeprCTHKA
2 bubmoreka [JOK
. XUMHYECKUX DIIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynnsi. Cepa u eé 636
COEINHEHHUS —
OO01as xapakTepUCcTrKa
P P bu6moreka [JOK
2. XAMHYECKUX DIIEMEHTOB
7 https://m.edsoo.ru/7f41a
3 VA-rpynnsi. Azot, pocdop 636
U UX COCAHUHECHUS -
OO01mas xapakTepruCcIuKa
2 P P bu6mmoreka [JOK
. XAMHYECKUX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnsl. Yriepon u 636
KpPEMHUU U UX COCAUHEHUS -
Hroro no pasaeny 25
Pa3zngen 3. MeTtasIbl H HX COeIMHEHUS
3 bu6moreka [JOK
1' OO01re cBoiicTBa METAIIIOB 4 https://m.edsoo.ru/7f41a
636
. bubmioreka [IOK
3. BaxkHelmme MeTaibl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIUHEHUS
636
Wroro no pazneny 20

Pa3nen 4. XuMmus u okpyxaouias cpeaa



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

bu6mmoreka [JOK

4. B
cHiccTBa i MaTepHaibt b 6 https://m.edsoo.ru/7f41a
1 JKW3HU YEJIOBEKA
636
Wroro no pazneny 6
bu6moreka [JOK
Pe3epBHOE Bpems 0 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
J KosnuecTBo yacos
Jara JIEKTPOHHBIE
1 Konrtpoan | Tlpakruye uugposbie
Tema ypoka Bcee u3yue
/ HbIE cKHe st o0pa3oBaresb
I ro padoThbI padoThbI HbI€ pecypchbl
bubmuoteka
[Ipenmer xumun. Posb xumuu B 1 0 0 HOK
JKU3HM 4yenoBeka. Tena u Bemecrsa https://m.edsoo.r
u/ff0d210c
bubmuoteka
Ilonatue 0 MeTONAX IMO3HAHUA B 1 0 0 HOK
XUMHUHU https://m.edsoo.r
u/ff0d227e
[Ipaktuueckas padota Ne 1 «IIpaBuna bubmuoTeka
paboThI B 1a0OpaTOPUH U MPUEMBI 1 0 1 ILIOK
oOpatieHus ¢ J1abopaToOpHbIM https://m.edsoo.r
000pyZIOBAaHUEM u/ff0d23dc
bubnuotexa
UYucrtsie BemecTBa 1 cMecu. CriocoObl 1 0 0 HOK

pasjzienieHusi cMecei

https://m.edsoo.r
u/ff0d26ca



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

[IpakTueckas padorta Ne 2
«Pa3genenne cmeceit (Ha mpumepe
OYHUCTKH ITOBAPEHHOMN COJIN)»

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d28c8

ATOMEI U MOJICKYJIbI

bubanoreka
HOK
https://m.edso0.r
u/ff0d2a6¢

XUMHUYECKHUE DJIEMEHTHI. 3HAKH
(CMMBOJTBI) XUMHYECKHUX 3JIEMCHTOB

bubmuoreka
HOK
https://m.edsoo.r
u/ff0d2be8

IIpocThie U COXKHBIE BELIECTBA

Bbubnmnoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YUEHUE

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSIHCTBA COCTaBa BEILECTB.
Xumuueckas popmyia. BareHTHOCTD
aTOMOB XMMHUYECKUX 3JIEMEHTOB

bubnmnoreka
LHOK
https://m.edsoo.r
u/ff0d2eae

OTHocuTeNbHAsI aTOMHAs Macca.
OTHocuTeNbHAsI MOJIEKYJISIPHAs Macca

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d323c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

MaccoBas q0J11 XUMAYECKOT O
3JIEMEHTA B COCIMHEHUU

bubmmnoreka
HOK
https://m.edso0.r
u/ff0d350c¢

KomnuectBo Bemectsa. Moib.
Momnsapras macca

bubanoreka
HOK
https://m.edso0.r
u/ff0d5230

OU3NYECKUE U XUMHYECKHE SIBJICHUS.
XUMHUYECKasl peaKust

bubmuoreka
HOK
https://m.edsoo.r
u/ff0d37fa

[Ipu3Haku 1 yCcJIOBHS TPOTEKAHUS
XUMHUYECKUX PEaAKIUMN

Bbubnmnoreka
HOK
https://m.edsoo.r
u/ff0d3al6

3aKOH COXPaHEHHUS MacChl BEILIECTB.
XUMHYECKHE YPaBHEHUS

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d3b88

Brraucnenus KOJIMYECCTBA, MaCChl
BCIICCTBA 110 YPABHCHUAM
XHUMHYCCKHUX peaKI_II/Iﬁ

bubauoreka
HOK
https://m.edsoo.r
u/ff0d5708

Knaccudukanust XumMudeckux
peaxkuuii (COeTMHEHHMS, PA3JIOKCHHUS,
3aMelleHns, oOMeHa)

bubmmoreka
HOK
https://m.edsoo.r
u/ffod3f34



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

M. B. JIOMOHOCOB — y4€HBIii-
sHImKIonenucr. O0o0mene u
cUCTEMAaTHU3AalM 3HAHUN

bubmmnoreka
HOK
https://m.edso0.r
u/ff0d40c4

Kontponbenas padora Nel mo reme
«BermecTBa 1 XUMHUYECKHE PEAKIIUN

bubanoreka
HOK
https://m.edso0.r
u/ff0d4290

BOSZ[yX — cMech ra3zoB. Cocras
BO3yXa. KI/ICJ'IOPOZ[ — OJICMCHT U
IIPOCTOC BCIICCTBO. O30H

bubnmnoreka
LHOK
https://m.edsoo.r
u/ff0d448e

®u3nYeCcKre 1 XMMHUYECKHE CBOMCTBA
KHCIIOpo/a (peaKIiy OKUCIICHHSI,
ropenue). [Tonarue 06 okcumax

Bbubmnoreka
HOK
https://m.edsoo.r
u/ff0d4614

Crioco0bI oJTyueHus! KUCI0po/a B
71a00paTOpUH U MPOMBIIICHHOCTH.
[Ipumenenue kuciopona

bubmmoreka
LHOK
https://m.edsoo.r
u/ff0d497a

TennoBoi 3¢heKT XuMHIECKOM
peaKiuu, MOHITUE O
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30-
Y SHIOTEPMHUCCKUX PEAKIIHIX

bubnmnoreka
LHOK
https://m.edsoo.r
u/ff0d4790



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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TomnuBo (HeQTh, yroib U MeTaH).
3arps3HeHue BO3yxa, Cloco0bl ero
MPEOTBPALLICHUS

bubmmnoreka
HOK
https://m.edso0.r
u/ff0d4c4a

[Ipaktueckas paborta Ne 3 mo Teme
«[Toxydenne u cobupanne
KHCIIOPOJa, U3YYEHHE €TO CBOHCTBY

bubanoreka
HOK
https://m.edso0.r
u/ff0d4ae2

Bonopon — 3y1eMeHT U mpocToe
BelecTBo. Haxoxnenue B npuponae

bubmuoreka
HOK
https://m.edsoo.r
u/ff0d4dd0

duznyeckue U XUMUYECKHUE CBOMCTBA
Bosiopoza. [IpuMenenure Bogopoaa

Bbubnmnoreka
HOK
https://m.edsoo.r
u/ff0d4ddo

TloHsiTHE O KHUCIOTAaX U COJISIX

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d50d2

CriocoObI OJTy4YeHHUs1 BOOPO/Ia B
nabopaTopuu

bubauoreka
HOK
https://m.edsoo.r
u/ff0d4ddo

[Ipaktuueckas padorta Ne 4 mo teme
«ITonyuenue u cobupanue BOAOpoOaa,
NU3Y4YEHHUE €ro CBOMCTBY»

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d4f42
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MounsipHblil 00bEM ra3oB. 3aKoH
ABorajzpo

bubmmnoreka
HOK
https://m.edso0.r
u/ff0d542e

Brruncaenns o0bEMa, KOIHYECTBA
BENIECTBA T'a3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY

Bbubnnoreka
HOK
https://m.edsoo.r
u/ff0d55a0

Brruncienust 00b5EMOB Ta30B 110
YpaBHEHUIO PEAKIIUU Ha OCHOBE
3aK0Ha OO BEMHBIX OTHOIIIEHHH Ta30B

bubmuoreka
HOK
https://m.edsoo.r
u/ff0d5708

duznyeckue U XUMUYECKHUE CBOMCTBA
BOJBI

bubmuoreka
HOK
https://m.edsoo.r
u/ff0d587a

CocraB ocHoBaHwuii. [Toustue 00
WHIUKATOpax

bubauoreka
HOK
https://m.edsoo.r
u/ff0d59e2

Bopa xak pactBopuTens.
HaCBIH_IGHHBIC 1 HCHACBIIIICHHBIC
pacTBOpBl. MaccoBast 10J1s1 BelecTBa
B pacTBOpe

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d5b40
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[Ipaktuueckas padota Ne 5 o Teme
«IIpuroroBiieHrEe pacCTBOPOB C
onpeaenéHHON MacCOBOM Jl0JIen
pacTBOPEHHOTO BEIECTBAY

Bbubnnoreka
HOK
https://m.edso0.r
u/ff0d5eba

Kontponpnas pabora Ne2 mo reme
«Kucnopon. Bonopoa. Bona»

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d6342

Oxcuppl: cocTas, Kiaccudukaus,
HOMEHKJIaTypa

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d664e

ITony4yenue 1 XuMHU4YECKHE CBONCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

Bbubnmnoreka
HOK
https://m.edsoo.r
u/ff0d664e

OcHOBaHUs: COCTaB, KiacCUpHUKAIHS,
HOMEHKJIATypa

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d67ca

[Tonyuenue u XuMU4eCKue CBOMCTBA
OCHOBaHUU

bubmmoreka
LHOK
https://m.edsoo.r
u/ff0d67ca

Kucnotsr: coctas, kinaccupukanus,
HOMEHKJIaTypa

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0dfee2
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[Tonyuenune u XUMUYECKUE CBOWCTBA
KHUCJIOT

bubmmnoreka
HOK
https://m.edso0.r
u/ff0dfee2

Conu (cpenHme): HOMEHKIATYpa,
CIOCOOBI MOJTYYCHHSI, XUMHYCCKU
CBOMCTBA

bubanoreka
HOK
https://m.edso0.r
u/00ad9474

[Tpaktuueckas pabota Ne 6. Pemenue
9KCIIEpUMEHTAJIbHBIX 3a/1a4 IO TEME
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX
COEIMHEHUIN)

bubnmnoreka
LHOK
https://m.edsoo.r
u/00ad9b7c

I'eneTnueckas cBs3b MEXKIY KilaccaMu
HEOPraHUYECKUX COCTUHEHUMN

bubmmnoreka
HOK
https://m.edsoo.r
u/00ad9a50

O00011IeHNE M CHUCTEMATA3ALAA
3HAHUH

bubmmoreka
HOK
https://m.edsoo.r
u/00ad9ch2

KonTtponpHas padora Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTaHUUYECKUX
coequueHnin"

bubnmnoreka
LHOK
https://m.edsoo.r
u/00ad9ela
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[TepBbie MOMBITKH KiIaccU(PUKAIIH
XUMHUYECKUX 31eMeHTOB. [loHsTHE O
IPYIIIaxX CXOAHBIX AJIEMEHTOB

bubmmoreka
HOK
https://m.edso0.r
u/00ad9ffa

IIepuognyeckuil 3aK0H U
IIepuognyeckas cucrema
XHMHUYECKUX 3J1eMeHTOB /. 1.
Menneneena

bubauoreka
HOK
https://m.edsoo.r
u/00ada52¢c

IIepuopl, rpymnmsl, HOATPYIIIIBI

bubauoreka
LHOK
https://m.edsoo.r
u/00ada52c

Crtpoenne atToMoB. CocTaB aTOMHBIX
siaep. M3oTomnsl

Bbubnmnoreka
HOK
https://m.edsoo.r
u/00ada342

CrpoeHnue 371eKTPOHHBIX 000JI0UEK
aTOMOB 3J1eMeHTOB Ileprnonnueckon
cuctemsbl J[. 1. Menaeneena

bubnmuoreka
HOK
https://m.edsoo.r
u/00adabbc

XapakTepucTUKa XUMHYECKOTrO
3JIEMEHTA I10 €ro MOJIOXKEHHIO B
ITepuonnueckon cucreme 1. 1.
MenneneeBa

bubnmnoreka
LHOK
https://m.edsoo.r
u/00ada824
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3nauenue [lepuoguueckoro 3akoHa
JUISL pa3BUTHS HAYKH U TTPAKTUKU. /.
N. MenneneeB — y4€HbIi, IeJaror 1
rpakxJaHUH

Bbubnnoreka
HOK
https://m.edso0.r
u/00ada96e

O0001IeHn e U cucTEMaTU3aIUs
3HaHuii / Beepoccuiickas
npoBepoyHas pabora

bubmmoreka
HOK
https://m.edsoo.r
u/00adb33c

Kontponbenas pabora Ned o reme
«CtpoeHnue aToMa. XUMHYECKast
cBsi3b» / Beepoccuiickas
MpoBepoYHas paboTa

bubmmoreka
HOK
https://m.edsoo.r
u/00adb486

DNEeKTPOOTPULIATETLHOCTH ATOMOB
XUMHUYECKUX IJIEMEHTOB

Bbubmnoreka
HOK
https://m.edsoo.r
u/00adaab8

HMonnag xumnueckas cBI3b

bubmmoreka
LHOK
https://m.edsoo.r
u/00adac34

KoBanenTHas IoJsipHas XuMHUYICCKaA
CBA3b

bubnmnoreka
LHOK
https://m.edsoo.r
u/00adaab8

KoBanenTHas HCIIOJIAApHAaA
XUMHNYECKas CBA3b

bubmmnoreka
HOK
https://m.edsoo.r
u/00adaab8
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bubmmoreka

CreneHb OKHUCIECHUS 1 ESK// d
ps://m.edsoo.r
u/00adae?28
bubmauoreka
OKHCIUTENPHO-BOCCTAHOBUTEIIbHBIE 1 HOK
peakiuu https://m.edsoo.r
u/00adb076
bubinoreka
OKHCIIUTEIN U BOCCTAHOBHUTEIN 1 IétOK// d
ps://m.edsoo.r
u/00adb076
bubiauoreka
O000111eHNE U CUCTEMATH3AIIHS
3gaHui 1o teme «Ct 1 HOK
POCHHE aTOMa. https://m.edsoo.r
XuMHYECKas CBI3bY» U0 Oé q 9c'b2 :
bubmnoreka
O06001IeHEe U cUCTEMaTU3aLUs LOK
3HaHu# 110 Kypcy.KoHTposnbHOE 1
https://m. .
TECTUPOBAHUE u';;?gd/gr;;dsoo .
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

N KoauuecTBO yacoB
DJIEKTPOHHbIE
Jlara P
Kourpoasn uudposbie
Tema ypoka Bce IIpakTuyec U3YYEH
HblE o0pa3oBaTe/ibH
ro KHe paboTbl | MA
n padoThI ble pecypchbl
Ilepnonnueckuii 3aKoH. bubmmoTeka
Ilepuonnueckas cucrema 1 0 0 HOK
XUMHYECKUX sjieMeHToB /1. 1. https://m.edso0.ru
MenpeneeBa /00adb59e
3aKOHOMEpPHOCTH B bubmuoTeka
W3MCHCHHUH CBOMCTB 1 0 0 ILHOK
XHUMMYECKUX DJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPHUOOB /00adb6b6
bubmuoreka
Knaccudukanus u
HOMEHKJIaTypa 1 0 0 LOK
https://m.edso00.ru
HEOPraHMYECKUX BEIIECCTB
p H /00adb7e2
. bub6mmoreka
Buaer xuMudeckoit CBsI3H 1
HOK
THITBI KPUCTATUTMIECKUX 1 0 0

peeEToK

https://m.edsoo.ru

/00adbac6
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KonTtponbhas pabora Nel mo
teme «IloBTOpeHue n
yriryosieHue 3HaHU i
OCHOBHBIX pa3feioB Kypca 8
KJlacca

bubmuoreka
Knaccudukanus XuMu4decKkux 1IOK
€aKIINI O Pa3TUIHBEIM
P sHaKa P https://m.edsoo.ru
IIpA3HAKaM
P /00adbch0
[Tonsarue o ckopoctu bubmuoTexa
XUMUYECKON pEeaKLHH. LIOK
ITonsiTHE O TOMOT'EHHBIX U https://m.edso0.ru
TFeTEPOreHHBIX PEAKIUAX /00adbe9a
ITonsiTHEe 0O XUMHUYECKOM
paBHOBecuu. DaKTOPHI, bubmmoreka
BJIUSIIOIIME HA CKOPOCTh HOK
XUMUYECKON peakiuu 1 https://m.edsoo.ru
MIOJIOYKEHHNE XUMUUYECKOTO /00adc28c
paBHOBeCHS
bubauoreka
OKHCIHTENBHO- HOK

BOCCTAHOBHUTCIIbHBIC PCAKIINH

https://m.edsoo.ru
/00adcade
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Teopust 31EKTPOTUTUYECKOM
nuccounanu. CuibHbIe U
crabble 3JIEKTPOIUTHI

bubmmnoreka
HOK
https://m.edso0.ru
/00adcd68

HoHHbIE ypaBHEHUS peakLUi

bubnnoreka
HOK
https://m.edso0.ru
/00add448

XUMHUYECKHE CBOMCTBA KMCIIOT
1 OCHOBAaHHI B CBETE
IpefCcTaBIeHUN 00
BIEKTPOIUTHYECKOU
JIHCCOLIMAIN

bubnuoreka
LHOK
https://m.edso0.ru
/00add5d8

XUMHUECKHE CBOMCTBA COJIEH
B CBETE MMPE/ICTABICHUN 00
AIEKTPOIUTHYECKOU
JCCOLMALINU

bubanoreka
HOK
https://m.edso0.ru
/00add8b2

[Tonsarue o rugposnnse conei

bubmmoreka
HOK
https://m.edso0.ru
/00add9d4

0O06001menne u
cUcTeEMAaTHU3alMA 3HAHUN

Bbubnmnoreka
LHOK
https://m.edso0.ru
/00addd12
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[IpakTuueckas padora Ne 1.

bubmmoreka

«Pernrenue LOK
https://m.edso00.ru

AKCIIEPUMEHTAJIbHBIX 3a/1a4» 100addbfa
KonTtponbshas pabora Ne2 no bubmuotexa
TeMe «DJIEKTPOIMTHIECKas LIOK
auccouuanus. XuMH4ECKHe https://m.edsoo.ru
peakiuu B pacTBOpax» /00addecO
OO0mras xapakTeprucTuka bubmorexa
rajoreHoB. XUMHYECKHE LOK

. https://m.edso0.ru
CBOICTBa Ha MpUMeEpE XJI0pa 100addfe2
XnopoBonopon. ConsiHas bubmuoTeka
KHUCJIOTA, XUMHUYECKHUE HOK
CBOMCTBA, NOJIy4EHHUE, https://m.edso0.ru
MIpUMEHEHUE /00ade104
[IpakTueckas padorta Ne 2 o bubmuotexa
teme «Ilosyuenue comstHoM [HOK
KHUCIJIOTBI, U3y4eHUE €€ https://m.edsoo.ru
CBOICTBY /00ade348
Boruucnenus no ypaBHEeHUSIM bubmmoteka
XMMHUYECKUX PEAKLUH, €CIIU I[HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edso0.ru
H30BITKE /00ade488
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OO61as xapakTeprucTuka
aneMeHToB VIA-rpynmsl

bubmmnoreka
HOK
https://m.edso0.ru
/00ade64a

ANOTPONHBIE MOAN(PUKAITUU
cepsl. Haxoxaenue cepol u €€
COCIMHEHHUI B IPUPOJE.
XUMHYECKHE CBOUCTBA CEPBI

bubmnoreka
HOK
https://m.edso0.ru
/00ade64a

CepoBonopo/, CTpoeHue,
(1)I/I3I/I‘IGCKI/IG U XUMHWYCCKUC
CBOMCTBA

bubauoreka
HOK
https://m.edsoo.ru
/00ade802

Oxkcunpl cepol. CepHast

KHCI0Ta, GU3NYECKHE U
XUMHYECKHE CBOMCTBA,

MPUMEHEHUE

Bbubnmnoreka
HOK
https://m.edso0.ru
/00adea28

XUMHUYECKHUE peakuuu,
JIe)Kale B OCHOBE
IIPOMBIILIIEHHOT 0 crocoda
IIOJIY4EHHS CEPHON KHUCIIOTBI.
XUMHUYECKOE 3arpsI3HEHUE
OKpY’KaIOIIEH CpeIbl
COEAMHEHUSIMU CEPBI

bubnuoreka
LHOK
https://m.edso0.ru
/00adec8a

Briunciene MmaccoBou 101U
BBIXOJa IPONYKTa peaKuu

bubmnoreka
HOK
https://m.edso0.ru
/00adecBa
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OO0mras xapakTeprucTuKa

bubmnoreka
aneMeHToB VA-rpynmsl. A30T, OK
pacrpocTpaHeHHUe B IPUPOJIE, 1
(bu3UYECKUEe U XUMUYECKHE hifps://m.eds00.u
. [00adeeab
CBOICTBA
AmMmuak, ero pu3sn4eckue u bromorexa
. HOK
XHMHUYECKHE CBOMCTBA,
MMOJIYYEHUE U IIPUMEHEHHE hitps://m.¢d500.u
i p /00adf004
Bbubiauoreka
[Tpaktuueckas pabora Ne 3 o OK
teme «lloyyenue ammuaka, 1
W3yUEHHE Er0 CBOMCTBY» bitps://m.eds00.ru
yi /00adf180
. Bubnmnoreka
A3o0THag Kuciora, eé
HOK
(bu3HYecKre 1 XUMUYECKHE
cBoficTBa https://m.edsoo.ru
/00adf306
Hcrnonp3oBaHue HUTPATOB U
CoJIEl aMMOHUS B KaUeCTBE Bbubianoreka
MUHEPAJIBbHBIX YI00pEHUH. HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edso00.ru
OKpYyXarolen cpeipl /00adf518

COCAMHCHUAIMU a30Ta
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dochop. Oxenp dpocdopa (V) bubmmoreka
u ochopHas KUCI0TA, LIOK
(bu3nYeCKNe U XUMHYECKHE https://m.edsoo.ru
CBOMCTBA, OJIyYEHHUE /00adf68a
Hcnonws3oBanue dpocdaros B bubnuoTeka
Ka4yeCTBE MHUHEPAJIbHBIX HOK
ynoopeHuii. 3arps3HeHue https://m.edsoo.ru
npupoaHor cpeanl hocharamu /00adfc20
bubmuoTexa
VYraepon, pacnpocTpaHeHUE B OK
npupoje, Gpu3ndecKue u 1
XMMUYECKUE CBOMCTBA tipe. /. edso0. 1
/00adfd9c
Okcuasl yriaepoja, ux
bubmmoreka
(buU3NYECKNe U XUMHYECKHE OK
CBOMCTBA. JKOJIOTUYECKHE 1
pOOJIEMBI, CBA3aHHBIE C e
P ’ /00adfebe
okcugoM yriepoaa (IV)
bubmmoTeka
LHOK

VYrosapHast KUCJIOTA U €€ COJIN

https://m.edsoo.ru
/00ae006¢
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[IpakTuueckas padorta Ne 4 mo
teme "[losryuenue
YIJIEKUCIIOrOo rasa.
KauecTBeHHas peakius Ha
KapOoHaT-noH"

bubmmnoreka
HOK
https://m.edso0.ru
/00ae027e

HepBOHa‘IaHbHBIe MMOHATHS 00
OpPraHUYCCKUX BCIICCTBAX KAaK
0 COCIMHCHUAX YIJICpOoJa

bubnnoreka
LHOK
https://m.edsoo.ru
/00ae054e

Kpemnuii u ero coenuHeHus

Bbubnmnoreka
HOK
https://m.edso0.ru
/00ae080a

[Ipaktuueckas padota Ne 5.
Pewenne
SKCIIEpUMEHTAJIBHBIX 3a/1a4 1O
Teme «BaxHelmue
HEMETAJUIBl M X COCTMHEHUS

bubnmnoreka
HOK
https://m.edsoo.ru
/00ae0bf2

KonTponbsnas padora Ne3 o
TeMe «BaxHeiimme
HEMETaJUIbl U UX COETUHEHUS

bubnunoreka
LHOK
https://m.edso0.ru
/00ae0el8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO61as xapakTeprucTuka
XUMHYECKUX DJIEMEHTOB —
MeTaJuIoB. MeTamnmdeckas
CB3b U METaJIINYEecKas
KpUCTAJINYECKasl peIETKa.
dusnyeckue cBoMcTBa
METaJIJIOB

bubmuoreka
HOK
https://m.edso0.ru
/00ae103e

XUMHUYECKHE CBOMCTBA
METaJIJIOB.
DIIEKTPOXUMUYECKUIN PsiJT
HapsKEeHUH METaJIOB

bubmmoreka
IHOK
https://m.edso0.ru
/002e1156

Oo6ume crocoOb! MOTYYEHUS
MeTasoB. CriaBsl.
Boruncnenust no ypaBHeHUSAM
XMMHUYECKUX PEaKIUil, €ClIn
OJIMH U3 PEareHTOB COJAEPKUT
IIpUMecU

bubanoreka
HOK
https://m.edso0.ru
/00ae1156

[TonsTne 0 KOppo3uu
METAJLJIOB

bubauoreka
HOK
https://m.edsoo.ru
/0021278

IllenouHble METAILIBI

Bbubnmnoreka
HOK
https://m.edso0.ru
/00ael14b2



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

bubmmoreka

OKcuAbl U THAPOKCHUABI HOK

HaTpHsl U Kaaus https://m.edsoo.ru
/00ae14b2
bubauoreka

[Ilen0o4HO3EMENBHBIE METAIIbI HOK

— KaJIbLMI 1 MarHui https://m.edsoo.ru
[00ael15e8
bubinoreka

Baxuelimue coequHeHUs ILIOK

KaJIbIIAA https://m.edsoo.ru
/00ae15e8

O06001enne u

CHUCTEMAaTH3aIlU 3HAHUHU
bubinoreka

JKEcTKOCTh BOMIBI ¥ CIIOCOOBI LIOK

e€ ycTpaHeHus https://m.edso00.ru
/00ae1886

[IpakTueckas padorta Ne 6 mo EIE;J;HOTGM

teMe "JKEcTKocTh BOABI U

METONLL 68 Ve aHeHi}I" https://m.edsoo.ru

A yerp [00aelae8

bubauoreka

AmomMuHNMN HOK
https://m.edso0.ru
/00aelc64

AmdoTepHBIE CBOWCTBA bubmnoreka

OKCHJIa U TUJIPOKCHUIA HOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edsoo.ru
/00aelc64

Kenezo

bubanoreka
HOK
https://m.edso0.ru
/00ae1d86

Oxcubl, THAPOKCUIIBI U COH
xenesa (11) u xenesa (I11)

bubnnoreka
LHOK
https://m.edsoo.ru
/00ae35e6

0O06001menne u
cUucTeEMAaTHU3alMA 3HAHUN

[Ipaktueckas padorta Ne 7.
Pemenne
AKCIIEPUMEHTAIBHBIX 33184 110
TeMe «BaxkHeie MeTabl |
WX COCAMHCHUS

bubmuoreka
HOK
https://m.edso0.ru
/00ae3de8

Brruucienus no ypaBHEHUsIM
XUMHUYECKUX peaKlUil, eciu
OJIMH U3 peareHToB JIaH B
M30BITKE UM COACPIKUT
npumecy. Beruucnenus
MacCOBOH 101 BBIXO/AA
MPOJYKTA PEAKIUU

bubmmoreka
LHOK
https://m.edso0.ru
/00ae1750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

O000111€H1E U
cucTeMaTu3anys 3HaHUuU

Kontponsnas pabora Ned mo
TeMe «BakHeHIIne MeTajuIbl 1

nXxX COCAUHCHUS»

bubmmoreka
BemectBa u Matepuansi B 10K
ITOBCEIHEBHOM KM3HHU
quOBi[Ka https://m.edsoo.ru
/002e3f50
bubauoreka
XUMHUYECKOE 3arPA3HEHHE IHOK
OKpYXaloIeh cpeabl https://m.edsoo.ru
1002e4270
bubaunoreka
Pons xumuu B penieHun LHOK
9KOJIOTHYECKUX ITPOOIIeM https://m.edso00.ru
/00ae4270
0O06001IeHnEe U bubmmoreka
CHCTEMaTH3aIus HOK
3HaHuil.IloBTopenue https://m.edso00.ru
PO IEHHOTO. /00ae0dOa
bubmuoreka
O06o6meHne u HOK
CHUCTEMAaTH3aI1s 3HAHWM. https://m.edsoo.ru
/00adb33c
bubaunoreka
KonTponpHas padbora 1mo
HOK

MPOMIEHHOMY KYpCY.

https://m.edsoo.ru



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

/00ad9ch2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68



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




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KUIACC
Kon
nposep .
IIpoBepsieMbie MpeAMeTHbIE Pe3YJIbTATHI OCBOEHHUSI 0CHOBHO¥
s1eMOT0 .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJib
Tara
1 ITo Teme: «IlepBoHayanbHBIE XUMUYECKUE ITOHATUS
pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEILIECTBO, CIOXHOE BEIIECTBO, cMech (OQHOpPOJAHAsA U
HEOJTHOPOJIHAs), BAJIEHTHOCTh, OTHOCUTENbHAs aTOMHAas M MOJIEKYJIsipHAs Macca,
11 KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHas Macca, MaccoBas J0JII XHUMHUYECKOro
' JJIEMEHTA B COCTMHECHHUH, MOJISIPHBIN 00bEM, XUMUYECKasT peakius, Kiaccuduramus
peakiuii: peakuuu COCAMHCHHsS, PEAKIHUH PA3JIOKCHHs, PEAKIUH 3aMEICHUs,
peakiuu oOMeHa, dK30- U IHJAOTEPMUUYECKUE PEaKIIUH, TEIIOBOH 2P PEKT peakinu,
pacTBOp, MaccoBasi J10JIs BellecTBa (IPOLEHTHAs! KOHIIEHTpAIlHs) B pacTBOpe
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH M MPUMEHATH 3TH
' MOHATHS TIPU ONMCAHUM BEILIECTB U UX MPEBpPAILICHUN
13 UCMOJb30BaTh XHMUYECKYI0 CHMBOJMKY [JisI COCTaBJieHHs (OpMYJ BEIIeCTB U
' YPaBHEHUM XUMUYECKUX PEAKIIAN
14 pacKpbIBaTh CMbICI 3aKOHOB COXpPaHEHHs MacChl BELIECTB, IMOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOraapo
1.5 OTIPEAEIISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COSIMH CHUSAX
16 KIacCHU(UIIMPOBATh XUMUYECKUE PEaKIuH (110 YHCIy M COCTaBy YYacCTBYIOIIMX B
' PEaKINH BEIIECTB, IO TEILIOBOMY P EeKTY)
1.7 BBIYHUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB
1.8 BBIYHCIIATh MaCCOBYIO JTOJTFO XMMHYECKOT'0 DJIEMEHTa 110 (POpMYyIie COCAMHCHHS,




1.9

BBIUHCIIATh MaCCOBYIO JIOJIIO BEILLIECTBA B PaCTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHBIE METOJABI MO3HAHUS — HaONOJIeHUe, U3MEpeHHe,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (peabHbId U MBICJICHHBIN )

[To Teme: «BaxHelMe NpeICTaBUTENI HEOPraHUYECKUX BELIECTBY

2.1

pacKpbIBaTb CMBICII OCHOBHBIX XMUMHNYCCKHUX MOHSTHH: OKCHJ, KHCJI0OTa, OCHOBAaHHC,
COJIb

2.2

ONPEIENATh MPUHAISKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCY COCIUHEHHH T10
dbopmynam

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTB HCOPraHu4eCCKHe BCUICCTBA

24

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOWMCTBA BEIIECTB PAZTMUYHBIX
KJIACCOB, TMOATBEPXKIAs OMNHCAaHWE MPUMEPAMHU MOJCKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI

2.5

IIPOrHo3upoBaTh CBOICTBaA BCIICCTB B 3aBUCUMOCTHU OT UX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTU NPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX YCIOBUAX

2.6

ClIeZIOBaTh TpaBUJIAM TIOJBb30BAaHHUS XHMHUYECKOM TMOCyqod U JabopaTOpHBIM
o0opynoBaHHeM, a TaKKe MpaBUiiaM OOpallleHHs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSAMHU 10 BBIMOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHX ONBITOB IO
MOJIYyYCHUIO M COOHMpaHUIO Ta3000pa3HBIX BEMIECTB (BOIOpPOJAa M KHCIOpPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHOM MAaCCOBOM JOJIEH PAaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATb U  INPOBOJUTH XUMHUYECKHE  OKCIIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEJIOYEH U KUCIOT C IOMOIIbIO HHIUKATOPOB (J1aKMYC,
¢beHondTanenH, METUIIOPAHX U JPYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuuu

I[To Teme: «llepuonnueckuii 3akoH u Ilepmoguueckas cucreMa XHUMHUUYECKUX
anementoB J[. WM. MengeneeBa. CrpoeHne aToMoB. XHUMHUYECKass CBS3b.
OKHUCIMTETHbHO-BOCCTAHOBUTEIBLHBIC PEAKITUN




PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHM: AIpO aTOMa, JIEKTPOHHBIN
31 CIION aTtoMma, aToMHas OpOWTallb, PaJUyC aTOMa, XMMHUYECKas CBs3b, MOJISIpHAS M
' HEMOJsipHAs KOBAJIEHTHAsl CBS3b, 3JEKTPOOTPUUATEIBHOCTb, MOHHAS CBSA3b, HOH,
KaTHUOH, AHUOH, CTENEHb OKUCIEHUS
3.2 KIIACCH(PUIIPOBATH XUMUUECKHE IJIEMEHTBI
ONUCHIBATh M XapakTepu3oBaTh TabmmuHyio (opmy Ilepuoamueckoil cucTeMbI
3.3 XUMHUYECKUX 3JIEMEHTOB: pazfiuyaTh MOHATHS «rJaBHas moarpynna (Arpynmna)» u
«mo0ouHas noarpynna (brpymnmna)y, «Masnsle» U «00JbIINE» MEPUOBI
packpbiBaTh cMbIci [lepuoguueckoro 3akona [I.M. MenneneeBa: 1eMOHCTPUPOBATh
3.4 MNOHMMaHUE MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX
nosioxxeHus B Ilepuonnueckoit cucreme
COOTHOCHUTH 0003Ha4YEeHUSs, KOTOpble nMetoTes B Tabnuie «[lepuoanueckas cucrema
35 xumudeckux snemeHToB J[.M. MeHueneeBay ¢ UYMCIOBBIMM XapaKTEPUCTHUKAMU
' CTPOCHHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsan sapa, obiiee 4ucio
AJIEKTPOHOB M PACTIPEEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM)
3.6 OTIPEEIISITh CTETICHh OKUCIICHHSI DJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
37 OTIPEACNSITh BUJ] XUMUYECKON CBsA3W (KOBaJ€HTHAs M MOHHAs) B HEOPTraHUYECKUX
' COCTMHECHUAX
9 KIIACC
Kon
nposeps .
IIpoBepsieMble mpeAMeTHbIE Pe3y1bTAThl 0CBOCHHS OCHOBHOM
eMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusi
pe3yJjbTa
Ta
1 ITo Teme: «BelecTBO U XMMUAYECKAsT PEAKITUS»




1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHSTHHA: PACTBOP, IJIEKTPOJIHUTHI,
HEIJICKTPOJMUTHI, AICKTPOJUTHUECKAS TUCCOIUAIUS, PEaKIMd HMOHHOTO OOMeEHa,
KaTaqu3aTop, XUMHYECKOE PaBHOBECHE, OOpaTUMbBIE W HEOOpaTHMBbIE pPEaKIIUH,
OKHCITUTEIbHOBOCCTAHOBUTENIbHBIE ~ PEAKI[MU, OKHUCIUTENb, BOCCTAaHOBUTEID,
OKHCJICHHE W BOCCTAHOBJICHWE, aJUIOTPOMNHs, aM(OTEpHOCTb, XUMHUYECKasl CBS3b
(koBasieHTHAasl, MOHHAs, METAJUIMYECKas), KpUCTAJTMYECKash pemETKa, CIUIABHI,
CKOPOCTb XUMHUUYECKON peakinu

1.2

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IOHATUI U IPUMEHSATH 3TH
ITOHATHS IIPH OIIMCAHHUM BEIECTB U UX IIPEBPALLCHUN

1.3

COCTaBJISITh YPAaBHEHUS SJEKTPOIUTUYECKOM TUCCOLUMALMU KUCIOT, IIeIoYed H
COJICH, TTOJIHBIE U COKpAIEHHBIC YPaBHEHHI peaklUii HOHHOTO 0OMeHa

1.4

pacKkpbIBaTh CYIIIHOCTh OKHCITUTEIbHO-BOCCTaH OBUTEIIbHBIX peaxuui
MOCPEICTBOM COCTaBJICHHSI AJIEKTPOHHOTO 0allaHca 3TUX peaKIuii

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuuu

ITo TemaMm: «HemeTaniel 1 ux coenuHeHUsI» U «MeTauibl U UX COSITUHEHUA)

2.1

XapakTepu3oBaTh (ONMUCHIBATH) 00IIME M CleNU(UUECKHEe XUMHUYECKHEe CBOMCTBA
MOPOCTBIX U CIOXKHBIX  BEIIECTB, MOATBEpXkJAas OMNHCaHHE MpUMepaMu
MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIUN

2.2

COCTaBJIATH YPAaBHCHHA peaKHHﬁ, IMOATBCPKIAO N X CymieCTBOBAaHUC
TeHETUUYECKOM CBSI3HU MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOrHoO3upoOBaTh CBOMCTBA BEIIECTB B 3aBHCUMOCTHM OT HX CTpOCHUA,
BO3MOKXKHOCTH ITPOTCKAHUA XUMHUUYCCKUX HpeBpaH_leHI/Iﬁ B Pa3JIMYHBbIX YCJIOBUAX
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CIIeZIOBAaTh IpaBUJIaM I10Jb30BAaHUS XHMHUYECKOM mOCyAod U 1a00paTOpHBIM
000pyZOBaHHEM, a TaKXkKe IpaBUiIaM OOpallleHHsl C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIMSAMU IO BBIIOJHEHUIO Ja0OpaTOPHBIX XHMHUYECKHUX OIBITOB IO
MOJTyYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTJIEKHCIIOro rasa)




MPOBOAUTh PEAKUUHU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pPa3JIMYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMUJ, HOAWA, KapOOHAT,

25 docdar, cwmmkat, cyabdaT, THAPOKCHANOHBI, KATHUOHBI AMMOHUS, HOHBI
M3Y4YEHHBIX METAaJUIOB, IPHUCYTCTBYIOIIAE B BOJHBIX PAacTBOPAX HEOPraHMYECKUX

BEIIECTB

3 [To Teme: «Xumus n oKpyxaromas cpeaa»

31 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYeckux nmoHstuil: IIJIK BemecrBa; koppo3us

' METaJlIoB
IIPUMEHATh OCHOBHBIE OIEpalMy MBICIMTEIbHON JAESATENbHOCTH — aHaJIU3 U
CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHUCTEeMAaTH3aIUIO, BBISIBICHUE MPHUYUHHO-
3.2 CIIEICTBEHHBIX CBA3EH — Il U3yUEHHUs CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUH;

€CTECTBEHHOHAYYHbIE  METOABl  IMMO3HAHUA —  HAOMIOJCHHE, H3MEpEHue,
MOJIENTUPOBAHUE, SKCIEPUMEHT (peaJbHbI W MBICICHHBIN )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC
Ko IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
a
1 [IepBoHauaIbHBIE XUMUYECKHUE MTOHATHU S
1. [Ipenmer xumuu. Ponb XMMHM B JKM3HM 4ejoBeka. XUMHS B cucTeMe Hayk. Tena u
1 BemecTBa. Pu3nyecKkne CBOWCTBA BEUIECTB. ATPeraTHOe COCTOSIHUE BELIECTB
1. [Tonatue o meromax mo3HaHUSA B XUMHUU. YmcTeie BemectBa U cMecu. CrocoOs
2 paszesieHus cMecei
1. ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHYECKUX DJIEMEHTOB.
3 [IpocTeie 1 ClOXKHbBIE BEMIECTBA. ATOMHO-MOJEKYJISIPHOE YUEHUE
1 Xumuueckass ¢opmyrna. BameHTHOCTP AaTOMOB XMMHYECKHMX DJIEMEHTOB. 3aKOH
4' MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aTomHas Macca. OTHOcCHTENbHas
MOJIeKyJIsipHasi Macca. MaccoBas J0J1sl XUMHUYECKOT O 3JIEMEHTA B COSTUHEH MU
1 KonuuectBo BemniectBa. Mosb. MonsipHass macca. B3auMocCBs3b KOJIMUECTBA, MAacChl U
5' qyuclia CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rsl mo QopMmMylaM XUMHUYECKUX
COEIUHEHUN
1 dusnyeckue U XUMHYECKUE SBJICHUS. XMMMUECKas peakuus U e€ NpU3HAKU. 3aKOH
6. COXpaHEHHsS] MacChl BEHIECTB. XHMMHUUYECKHe ypaBHeHUsA. Knaccupukamus XUMHUECKHX
peakiuii (CoeIMHEeHUs, pa3JIOKEHHs, 3aMeILIeHUsI, OOMeHa)




XUMUYECKHM SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYAOH, ¢ MpaBuiaMu paboThl
B JabopaTopuu U npuémamu oOpalieHus ¢ 1a00paTOPHBIM 00OPYAOBaHUEM, U3YUEHUE U
onucaHue (U3NYECKHX CBOWCTB 00pa3Il[OB HEOPraHMYECKHX BEILIECTB, HAOIIOJCHUE
¢u3nueckux (TMIaBlIeHUE BOCKA, TasHHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHHE U
KOHJIEH Callus BOJIbl) U XUMUYECKHX (TOPEHUE CBEYH, IPOKAIIMBAHUE MEIHON ITPOBOJIOKH,
B3aUMOJICHCTBHUE Mejla C KHUCJIOTOW) SIBIICHWH, HAOJIIOJCHHE M OINHCAaHHE MPU3HAKOB
IIPOTEKAaHUsl XMMUYECKUX peakuuil (pasioKeHHe caxapa, B3aUMOCHCTBUE CEpHOU
KHCJIOTBl C XJopuaoMm Oapusi, pasnoxeHue ruapokcuaa menu(ll) nmpum HarpeBanuu,
B3auMojielicTBHE kene3a ¢ pactBopoM conu meau(ll), uzyuenue crocoOoOB paszaeneHus
cMeceil (C  TNOMOIIbKO MAarHuTa, (UIBTpOBaHWE, BbIIAPUBAHUE, JUCTHILIALMA,
xpomarorpagusi), NpoBEeI€HUE OUYUCTKH IOBAapEHHOM COJM, HAOJIOAECHUE M OIMCAHUE
pe3ynbTaTOB IPOBEICHUS OIBbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MaccChl,
CO3JlaHuE MOoJIesIel MOJIEKY (IIapOCTEPIKHEBbIX )

Baxneiimme npeacraBuTeNM HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopog — 3J€MEHT U MPOCTOE BEILIECTBO.
Haxoxaenue kucrnopona B mpupoje, (Gu3nueckue U XMMUYECKHe CBOKMCTBa (peakuuu
ropeaus). Oxcupasl. [Ipumenenue kucrmopona. CrmocoObl MOMydeHHS KHCIOpoAa B
nabopaTopuu M TpOMBIILIeHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H —
aIJIOTPOITHAS MO (PUKALIHUS KHCIOpOaa

TemioBoit 3(p(eKkT XUMHUECKOH peakIMH, TEepPMOXMMHUYECKHE YpaBHEHHS, H9K30- H
SHIOTEPMUYECKHE peakuu. TOIMIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3yXa, YCHIICHUE
MIAPHUKOBOT 0 3 peKTa, pa3pylIeHUE 030HOBOTO CJI05

BO,Z[OpOI[ — JJICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOJOpOaa B IIPUPOAC, (l)I/ISI/I‘leCKI/Ie
1 XUMHUYCCKUC CBOI‘/’ICTBa, MPpUMCHCHHC, CITIOCOOBI IMOJIYUCHH . KucnoTe! 1 conu

MounsipHblil 00bEM ra3zoB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

®usnueckue cBoyictBa BOAbl. Boma kak pactBopurenb. PactBopel. HaceleHHble H
HEHACBIICHHBIE PacTBOPBL. PacTBOPHMOCTH BelecTB B BoJAE. MaccoBast 10J1s BEIecTBa
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOABL. OcHOBaHMs. Poinb pacTBOpOB B Mpupoze U B
KHU3HU yenoBeka. KpyroBopor BoJbl B pupojie. 3arps3HeHue NpupoaHbIX Boa. OxpaHa
Y OYUCTKA IIPUPOIHBIX BOJ




Knaccuduranus neopranmuecknx coeaumHeHuid. Oxcuapl. Knaccudukanus okcumos:
cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIE) U HECOJICOOpaA3yIOIIHE.
Homenknatypa okcumoB. @U3HUYECKHE U XMMHYECKHE CBOWCTBAa OKCUIOB. IlonmyueHue
OKCHJIOB

OcHoBanusi. Knaccudukarusi OocHOBaHMA: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuii. @®uU3HYECKHE UM XUMHUYECKHME CBOMCTBA OCHOBAHHUI.
[Tonyuenune ocHOBaHMI

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucinot. dusnueckre 1 XUMHUYECKHIE
cBoicTBa KUCNOT. Pan aktuBHocTH MetaiioB H.H. bekerosa. [lonydenue kucior

Comu. Homenkiatypa coneil. dusznueckue U XuMudeckue cpoiicta coinell. [lonyuenue
cosen

N o N
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XUMUYECKHHM SKCIEPUMEHT: KauyeCTBEHHOE OIpEENIEHUE COJEpXKaHUs KHciIopoja B
BO3/yXe, MOJIyueHHe, COOMpaHHe, pacrno3HaBaHUE W HM3Yy4YEHHE CBOWCTB KHCIOpPOJa,
HaO0JII0/IeHNe B3aMMOACHCTBHS BELIECTB C KHCJIOPOJOM M YCIOBUS BOSHUKHOBEHMS U
MpeKpaIieHust ropeHust (moxapa), o3HaKOMJIEHHE C 00pa3llaMi OKCHJIOB U OIHMCAHHUE UX
CBOWCTB, NONy4yeHUE, COOMpaHUE, pacrno3HaBaHWE M M3y4EHHE CBOWCTB BOJOpOA
(ropenue), B3auMoeicTBue Bogopoaa ¢ okcuaoM menu(Il) (Bo3MOKHO MCIONB30BaHUE
BUJIEOMATEpUaIoB), HaOmoneHue o00pa3loB BEUIECTB KOJIMYECTBOM |  MOJb,
UCCIIEZIOBAaHUE OCOOEHHOCTEH pACTBOPEHMsI BEUIECTB C PA3JIMYHONW PacTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONMPEAEIEHHON MacCCOBOM 10Jel pacTBOPEHHOTO BEIIECTBA,
B3aMMOJEHCTBHE BOJBI C METAJIJIAMH (HATPUEM U KajbIlFieM) (BO3MOXKHO UCIIOIb30BaHUE
BHUJICOMATEPUAJIOB), OMNpPEIEJICHUE pPACTBOPOB KHUCJIOT M IIEJoYel ¢ IOMOIIBI0
WHIMKATOPOB, UCCIIEJOBAaHNE 00pa3l0B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB,
HaOJII0JIeHNE HM3MEHEHHUS OKPACKHM HHAMKATOPOB B pacTBOpax KHUCJIOT U LIEIOYEH,
n3ydeHue B3aummojenctBus okcuaa meau(ll) ¢ pactBopom CepHOM KHUCIOTHI, KHCIOT C
MeTaJlJIaMH, peakUuid HeWTpaiu3aluy, IOJIy4eHHEe HEepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHUE OJIHOTO METajula JPYrMM U3 pacTBOpPa COJIM, PELICHUE dKCIIEPUMEHTAIbHbIX
3a/1a4 110 TeMe «BakHelIme KJIacChl HEOPraHMYECKUX COCIUHEHUN»

ITepuonnyeckuii 3axkoH u Ilepuoguueckas cucreMa XxuMudeckux snementon J1.1.
MenneneeBa. CTpoeHre aToMOB. XUMU4ecKast CBsi3b. OKUCIUTENBHO-
BOCCTAaHOBUTEIbHBIE PEAKIIUU




3 [lepBble NOMBITKM KJAacCU(UKALUU XUMHYECKUX dJeMeHTOB. [loHsTHe o rpymnmax
1' CXOJIHBIX 3JIEMEHTOB (ILETOYHbIE U I1eJI0YHO3EMENIbHBIE METalIbl, FaJI0r€Hbl, HHEPTHBIE
raspl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(POTEPHbIE OKCHUJIbI U THIPOKCH/IBI
Ilepnonnuecknii 3akoH. Ilepuonnueckass cucrema XHUMHYECKHMX »dieMmeHToB 1.
3. MenneneeBa. Koporkonepuonnas u jiauHHomepuonHas ¢opmbl  Ilepuoanueckoit
2 cucTeMbl Xumudeckux aneMeHToB /.M. Menneneesa. Ilepuoasl u rpymnmnsl. @usndeckuit
CMBICJI TOPSIIKOBOTO HOMEpa, HOMEPOB MEPHO/Ia U IPYIIIbI 3JIEMEHTa
Crpoenne atomoB. CocrtaB atomHbIX saep. M3ortonbl. OnextpoHbl. CrpoeHue
3. AJIEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 Xxumuueckux 3iemeHToB [lepuoanueckoit
3 cucremsl J[.MI. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO JJEMEHTa IO €ro
nostoxkenuto B [lepuonnueckoit cucreme [I.1. Menneneesa
3aKOHOMEPHOCTH U3MEHEHUS paJinyca aTOMOB XMMHUUYECKUX AJIEMEHTOB, METaJNINYECKUX
3. U HEMETAJUIMYECKUX CBOMCTB IO IpymnmnaMm M nepuopaMm. 3HadeHue llepuommueckoro
4 3akoHa U Ilepuognueckoil cucTeMbl XMMMUYECKUX 3JIEMEHTOB IS Pa3BUTHUS HAYKU U
npaktuku. /.M. MenneneeB — yu€Hbli U IpaKJaHUH
3. Xumuueckas  cBsi3b.  KoBanmeHTHas  (monspHass M HEMOJSIpHAs)  CBS3b.
5 DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX IeMEHTOB. VIOHHas CBs3b
3. Crenenp  okucieHus. OKHCIUTEIbHOBOCCTAHOBUTENbHbIE  peakuuu. IIporeccsl
6 OKMCJIEHUS U BOCCTaHOBJIEHUS. OKMCIIUTENN U BOCCTAaHOBUTENN
XUMHMUYECKHM 3KCIIEpPUMEHT: H3ydyeHHe O00pa3lloB BEIIECTB META/UIOB M HEMETaJIOB,
3. B3aMMOJCHCTBUE THIPOKCHJA LIMHKA C PAacTBOpaMHU KHUCIOT U LIEJI0YEH, MPOBEICHUE
7 OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM
(ropeHue, peakiiuu pa3yioKeHHUsI, COCTUHEHUS )
9 KUIIACC
Ko IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS




BemectBo 1 xumunueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. Ilepuoanyeckas cucTteMa XuMHUecKux snemeHtoB J[.U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHU CBONCTB XHMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIUsl, KAJIbIUS U UX COEAUHEHUN B COOTBETCTBUM C
MOJI0KEHHUEM 3JIeMEHTOB B [leprnoanyeckoii cucreMe U CTPOCHHUEM UX aTOMOB

CTpOGHI/IG BCUICCTBA: BHUJbI XUMHYECKONU CBSI3U. THIIBI KpUCTAJUIMYCCKUX peH_IéTOK,
3aBUCHUMOCTh CBOMCTB BeEIlIECTBA OT THUIIA KpI/ICTaHHI/I‘IeCKoﬁ peH.IéTKI/I n BHJIA
XUMHYECKOU CBSI3U. KHaCCI/I(bHKaHHH N HOMCHKJIATYpa HCOPraHUYCCKUX BCUICCTB
(Me)K,I[yHaPO,I[HaH n TpI/IBI/IaJ'II)HaH). XUMHUYECKHE CBOMCTBA BCHIICCTB, OTHOCAINIHNXCA K
Pa3IM9YHbIM Kj1aCcCaM HCOPraHU4CCKUX COGI[I/IHCHPlﬁ, T'CHCTUYCCKasA CBA3b
HCOPraHN4CCKHUX BCUICCTB

Knaccudukamus XuMUYecKUX peaknuil o pa3IMYHbIM ITPU3HAKAM (110 YHCIY U COCTaBY
YYaCTBYIOLIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(PQEKTY, IO U3MEHEHHIO CTereHeH
OKHUCJICHHS XMMHUYECKHX JJIEMEHTOB, MO OOPaTHMOCTH, MO YYACTHIO KaTaIu3aTopa).
DK30- W OHAOTEPMHYECKHE pEaKIHud, TEePMOXMMHUYECKHe ypaBHeHHs. [loHsTHE O
CKOPOCTH XMMHUYECKON peakuuu

[Tonatue 006 o0OpaTUMBIX W HEOOPAaTUMBIX XHMHUYECKUX peakuusx. I[loHstue o
TOMOTE€HHBIX W TETepOreHHbIX peakuusx. IloHsTHE O XMMHYECKOM pPaBHOBECHH.
@daxTophl, BIMAIOIINE HA CKOPOCTh XMMHUYECKON PEaKLUHU U IMOJIOKEHHE XUMUYECKOro
paBHOBeCHUS

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC pc€akuunu, SHGKTpOHHHﬁ OaJlaHC OKHCIUTEJBHO-
BOCCTaHOBUTEJIbHOM peaKuuu. CocraBienne ypaBHeHI/Iﬁ OKHUCJIIUTCIIBHO -
BOCCTaHOBHUTCIIbHBIX peaKL{I/Iﬁ C UCIIOJIb30BAHUEM MCTO/JZIa 3JICKTPOHHOI'O OaJlaHca

Teopus 3J1IEKTPOIUTUUECKON AUCCOLMAIIUU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTHOHBI,
aHUOHBL. MeXaHU3M JIMCCOLMALMU BELIECTB C Pa3IMUYHbIMU BUIAMU XUMUYECKOH CBSI3H.
Crenenp auccormanuu. CuiabHbIe U cliadble SIEKTPOIUTH. Peakunu moHHOrO oOMeHa.
VYcaoBus TPOTEKaHUSl pEaKIMi MOHHOTO OOMEHA, IOJIHBIE W COKPAIIEHHBIC WOHHBIC
ypaBHEeHHS peakiuii. CBOMCTBA KUCIOT, OCHOBAHHMI W COJICH B CBETE MPEACTABICHUN 00
JNEKTPOJIUTHYECKON aucconmanuu. KadyecTBeHHble peakuuu Ha WOHBL [loHsTHE O
TUJPOJIU3E COJIEN




XUMHAUYECKUI 3KCHEPUMEHT: O3HAKOMIIEHUE C MOJIEJSIMA KPUCTALIMYECKUX PEIIETOK
HEOPraHWYEeCKUX BEIIECTB — METAUIOB M HeMeTaJuloB (rpadura M anmasa), CIOKHBIX
BEIIECTB (XJIOpU/AA HATpPHUs); HCCICAOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOM
peakIuu OT BO3JCHCTBUS Pa3MYHBIX (AKTOPOB; MCCIEIOBAHHE SJICKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOIECCAa JAMCCOLNUAIUN KHCJIOT, HIETO4Yed M coyiel (BO3MOXKHO
UCIIOJIb30BaHHE BHIEOMATEPUAJIOB); IPOBEICHIE OTIBITOB, HIUTIOCTPUPYIOIIUX MPU3HAKU
IpOTEKaHUsl peakluii HOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BbIICICHHE Tasa,
oOpa3oBaHWE BOJbI); ONBITOB, HUTFOCTPHPYIOIIUX TPUMEPHI  OKHCIMTEIBHO-
BOCCTAHOBUTENBHBIX ~ peaknuid (TOpeHHe, peaKkIuH PAa3JIOKEHHs, COCAUHCHUS);
pacrio3HaBaHME HEOPraHMYECKHUX BEILIECTB C IOMOLIbI0O KAaueCTBEHHBIX peakluil Ha
MOHBI; PelIeHue dKCIIepUMEHTAIbHBIX 33124

Hemeramnsr u ux COCAUHCHUA

OO6miast xapaktepucTuka TanoreHoB. OCOOEHHOCTH CTPOEHUsSI aTOMOB, XapaKTEpHBIE
crenenu okucieHus. CTpoeHue u pusnueckre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB.
XUMHUYECKUE CBOMCTBA Ha TMpuUMepe XJopa (B3aUMOJEWCTBHE C MeTajjlaMHu,
HeMeTaJulaMu, 1iesnoyamu). XaopoBoaopoa. CossiHas KHUClIOTa, XMMUYECKHE CBOWCTBA,
MOJIyYeHHU e, NpUMEHEHHe. [[elicTBue Xiopa U XJIOPOBOAOPOJIAa HA OPraHU3M YEIIOBEKA.
Baxneiiue XJI0pu/ibl 1 UX HAXOXJIEHUE B IPUPO/IE

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTeNeHn okucieHus. CTpoeHue u pu3ndeckue cBOiCTBa MPOCTHIX BEILECTB
— KHUCJIOpOZa U cepbl. AJUIOTPONHbIE MOAUGHUKALMU KUCIOpoAa U cepbl. XUMUYECKUE
cBoiictBa cepbl. CepoBOAOpoA, CTpoeHue, (U3HMUYECKHe M XUMUYECKHE CBOMCTBA.
Oxcuapl cepbl Kak MpecTaBUTENN KHCIOTHBIX OKcua0B. CepHas KucioTta, U3NYecKue U
XMMHYECKHE cBOMCTBA (00IMe KaK IpeaCcTaBUTENs Kiacca KUCIOT U cHelnu(UuUecKue).
XUMHYECKHE pEaKIUH, JeKallie B OCHOBE IMPOMBIIIIEHHOIO0 CHocoba MOMydeHHs
cepHoil kucnotel. Ilpumenenune. Conu CepHOM KHUCIOTHI, KAaU€CTBEHHAs peaklMs Ha
cyabdar-uon. HaxoxaeHue cepbl M €€ COCOIUHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE  OKpYXKAoIIed cpelbl COEAMHEHHSMU Ccepbl (KHUCIOTHBIE JIOXKIM,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEAOTBpALLIEHUS




OO6mas xapakTepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKHCIIEeHUS. A30T, pacnpocTpaHeHHE B IpUpoje, pu3nuecKue u
xuMuuyeckue cBoiictBa. KpyroBopoT asora B mpupone. AMmHak, ero ¢usnuecKkue u
XMMHYECKHE CBOMCTBA, MOTy4YeHHE U mpuMeHeHue. Comu aMMOHMS, UX (u3ndeckue u
XMMHYECKHE CBOWCTBa, NMpHMeHeHue. KauecTBeHHasi peakiuss Ha HOHbI aMMOHWUS.
A30THast KucnoTa, €€ MmojiydeHue, (U3NUYEcCKHe U XMMHUYECKHe cBoicTBa (0OIIMe Kak
IpeACTaBUTENS Kjlacca KUCJIOT M crnenuduueckue). Mcnonb3o0BaHne HUTPATOB U COjel
aMMOHHSA B KauyecTBe MMHEpAIbHBIX YAOOpeHud. XHUMHUECKoe 3arps3HeHue
OKpY’Kalollel cpeabl COeAMHEHUSIMHU a30Ta (KUCIOTHBIE MOXKIH, 3arpS3HEHHUE BO3/yXa,
MTOYBBI M BOJTOEMOB)

docdop, amnorponHbeie Moaupukauuu pocdopa, pusnueckne 1 XMUMHUUECKUE CBOMCTBA.
Oxkcun ¢ochopa(V) u dochopHast kuciora, (U3NUYECKHE U XUMUYECKHE CBOWCTBA,
nony4yenue. Mcnonb3oBanue pocdaToB B KaueCcTBE MUHEPAIbHBIX y100peHU

O6mas xapakrepuctuka s31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE  CTEMEHH  OKHCIEHHUS.  YTIJepoA, aJUIOTPOIHblE  MOAU(UKALIUU,
pacrpocTpaHeHHe B HpHponae, (U3NYECKUe M XMMHYECKHE CBOICTBa. AzjcopOuus.
Kpyrosopor yraepoga B mpupoae. OKcuasl yriiepona, X (GU3NUECKHE U XUMUYECKHUE
CBOﬁCTBa, I{GﬁCTBI/IG Ha XUBBIC OPraHU3Mbl, ITOJTYUYCHUEC U IIPUMCHCHUC. DKONOTrUYeCcKne
npo0OseMsl, cBsi3aHHBbIE ¢ okcuiaoMm yriepona(lV); rumoresa riobanbHOrO0 MOTETIICHUS
KJIUMaTa; TapHUKOBBIH 3¢ ¢ekT. YrosbHas KuciaoTa W €€ coiu, uX (U3MYecKue H
XUMHUUYECCKHUEC CBOﬁCTBa, MMOJIY4YCHHUC HU TMPUMCHCHHC. KauecTtBennas p€akuusa Ha
Kap6OHaT'I/IOHBI. Hcnonp3oBanue Kap6OHaTOB B 6I)ITy, MCAUIUHEC, ITPOMBIIINICHHOCTU U
CEITbCKOM X035 CTBE

[TepBoHaYambHbIE TTOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COCIUHEHHIX yriepoja
(MeTaH, 3TaH, TWICH, alleTHJICH, 3TaHOJ, TJIMLEPUH, YKCyCHas Kuciaora). X cocraB u
XUMHUYeCcKoe cTpoeHue. [IoHsTHe 0 OMOJOrHYECKH BaKHBIX BEIIECTBaX: KUpax, Oenkax,
YIJIEBOJIaX — U MX POJU B JKM3HM 4YeJIOBeKa. MaTepuajabHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUMN

Kpemnuii, ero ¢usmueckue M XUMHUYECKUE CBOICTBa, IOJIyY€HHE U IPHUMEHEHUE.
Coenunenus: kpeMHus B npupone. O6mme npencraBieHuss 006 oxcune kpemausi(IV) u
KpeMHHeBOH kuciore. CuiIMKaThl, HMX HCHOJIb30BaHWE B OBITY, MEIULUHE,
IPOMBILIUIEHHOCTH. BaskHel1e cTpouTenbHble MaTepHalibl: KepaMHuKa, CTEKIIO0, [IEMEHT,
Oeron, xene300eroH. IlpoGieMbl ©6€30MacHOrO HMCHOJIB30BAHUS  CTPOUTEIBHBIX
MaTepUaloB B IOBCETHEBHOM KU3HU




XUMHUYECKHIA SKCIEPUMEHT: U3y4eHHE 00paslioB HEOPraHWYCCKUX BEIISCTB, CBOMCTB
COJSIHOM KHUCJIOTBI; TIPOBEIEHHME KAYECTBEHHBIX pEaKkUUid Ha XJIOPUA-UOHBI U
HaOJIo/leHNe TPH3HAKOB MX TMPOTEKAHUS; OIBITHI, OTpaxkaromue Qusnueckue u
XMMHMUYECKHE CBOWCTBA TaJOT€HOB M MX COEAMHEHMH (BO3MOXHO MCIOJIb30BAaHUE
BHUJIEOMATEPUANIOB);  O3HAKOMJIEHME C  00pa3laMud  XJOpUAOB  (TaJIOr€HHJIOB);
O3HAKOMJIEHHE ¢ oOpaszllaMu cepbl M €€ COEOUHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMATEPUAJIOB); HAOMIOJEHUE IIpoliecca OOYIrJIMBaHMs caxapa IOA JIEHCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOM KMCIIOTbI; U3YYEHHE XUMUYECKUX CBOWCTB pa30aBiIeHHOU
CEpHOM KHUCIIOTHI, IPOBEJCHUE KaUeCTBEHHOW peaklMU Ha Cyib(aT-uOH U HaOJIIOAEeHUE
IIpU3HaKa €€ IPOTEKaHUs; O3HAKOMJIEHHE ¢ (U3NUECKMMH CBOWCTBaMHU a30Ta, (hocopa u
UX COEAMHEHHMH (BO3MOXHO MCIIOJIb30BaHUE BHEOMATEpUANIOB), 00pa3liaMy a30THBIX U
¢dochopHBIX yaoOpeHuii; nmonydyeHue, coOupanue, pacro3HaBaHue U M3y4eHHE CBOWCTB
aMMMaKa; MpOBEJEHHE KAueCTBEHHBIX pEaKIMi Ha MOH aMMoOHusA U QocdaT-uoH u
U3y4EHUE NPU3HAKOB MX IPOTEKAHUS, B3aMMOJEHCTBUE KOHLIEHTPUPOBAHHOW a30THOU
KHCJIOTBl C Mebl0 (BO3MOXKHO MCIIOJIb30BAHHME BHJIEOMATEPUAIIOB); U3yUEHUE MOJeIeH
KPUCTATIMYECKUX PEIIETOK anMasa, rpaduTta, ¢yuiepeHa; 03HaKOMIIEHHE C MIPOLECCOM
ancopOUMK  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM yIJIEM H  yCTPOHCTBOM
IPOTUBOra3a; Mojly4eHue, coOupanue, pacio3HaBaHUe U H3y4eHUE CBOMCTB YTIEKHCIOrO
ra3a; IpoBeJCHHE KaueCTBEHHBIX peakIMi Ha KapOOHAT- M CUIIMKAT-MOHBI U H3ydeHHE
OPU3HAKOB WX  IPOTEKaHWs;  O3HAKOMJIEHME C  NPOAYKIMEH  CHIMKATHOU
IPOMBILUIEHHOCTH; PEUICHHE OJKCIEPUMEHTANbHBIX 3ajau Mo Teme «Baxuelmme
HEMETaJUIbl U UX COSAMHEHUSD

MerTamisl 1 ux COCAMHCHUA

OO0miasi XapakTepUCTHKAa XUMHUYECKHX DJJEMEHTOB — METa/VIOB Ha OCHOBAaHWUU HX
nonoxenus: B Ilepuonnueckoii cucreme xumuueckux 3jneMmeHToB .M. MenneneeBa u
ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTajuidueckas CBA3b M MeTallIMdyecKas
KpUCTAJNINYECKas pelIETKA. DIIEKTPOXUMHUYECKUIN Psijl HANPSKEHUN METaJUIOB

Ousuveckne W XMMUYECKHWE CBOMcTBa MeTamioB. OOmme crnocodbl MONydeHus
metanioB. IloHSTHE O KOpPpPO3MH METAIUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI HX OT
Koppo3un. CrjaBsl (CTaib, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U
POMBIILIEHHOCTH




lenounsle MeTamisl: nojoxeHnue B Ilepuoanueckoit cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpOEHME MX aTOMOB; HaXxOXJeHHE B mnpupone. dusznueckue u
XMMHMYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiaus). OKCUABI U TUAPOKCUABI HATPUS U
KaJjus. HpI/IMeHeHI/Ie HICJIIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

[[lenoyHo3eMenbHBIE METAJUIBI MarHUW W KallblIMW: TOJIOkKEHWEe B llepuommueckoit
cucTeMe XuMH4ecKkux 3yneMeHToB 1. MeHneneeBa; CTpoeHME UX aTOMOB; HaX0XJCHUE
B mnpupone. dusznyeckne M XMMHUYECKHE CBOMCTBA MAarHusi W Kajblus. BaxHenmme
COCMHEHMs KabIusl (OKCHI, THUAPOKCHI, coiH). JKECTKOCTh BOABI U CIOCOOBI €€
yCTpaHEHUsI

Amomunuii: nonoxenue B Ilepuogmueckoil cucreme xummueckux asyemeHto JI.U.
MeneneeBa; CTpOCHHE aToma; HaxoxkAeHHE B mpupoae. Pu3NUecKMe U XUMHUYECKHE
CBOMCTBa arOMUHMS. AMGBOTEpPHBIE CBOMCTBA OKCHJIA M THJIPOKCH/IA aJTFOMUHUS

Keneszo: mnonoxenue B Ilepmoguueckoil cucreme XuMUueckux 3ieMeHToB JI.W.
MenzeneeBa; CTpoeHHE aToMma; HaxoxjaeHue B mpupone. dDusmyeckue M XUMUUYECKUE
cBoiicTBa sxene3a. Oxkcuabl, rugpokcuasl U conu xkeneza(ll) u xeneza(Ill), ux cocras,
CBOMCTBA U IOJIy4CHHE

XUMHUYECKHM SKCIEPUMEHT: O3HAKOMJIEHHME C OOpa3laMyd METajuloB M CIUIABOB, MX
(U3MYECKUMHU CBOWCTBAMH; HM3yYEHHE PE3yJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO
HCIO0JIb30BaHUE BUEOMATEPUAJIOB), OCOOEHHOCTEH B3aUMOAECHCTBUA OKCHAA KalbLHS U
HATpUsl ¢ BOJOW (BO3MOXKHO UCIOJIb30BAaHUE BHJ1€OMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB
KECTKOM BOJIBI; MpoIlecca TOPEHUsl Kejie3a B KUCIopoje (BO3MOXKHO HCIOIb30BAHUE
BHJIEOMATEPUAJIOB); TPU3HAKOB MPOTEKAHUS KA4ECTBEHHBIX PEaKIUi HAa MOHBI (MarHus,
Kanmeius, amoMunus, nuHka, xkenesa(ll) m xemesa(Ill), memu(ll); nabmomenue u
ONHMCAaHHWE TMPOIECCOB OKpPAIIMBAHUS IUIAMEHM WOHAMU HATPHS, Kajlus W KaJbIUs
(BO3MOXXHO HCIIOJB30BAHUE BHUACOMATEPHAJIOB); HCCIIeOBaHHUE aM(OTEPHBIX CBOICTB
TUAPOKCUIA aJTFOMUHMS M THAPOKCUIA LIMHKA; PELIEHUE SKCIEPUMEHTANbHbBIX 3a/a4 110
TeMe «BaxxHeume MeTaibl U UX COEAUHEHUS

XuMHs 1 OKpy’Karouas cpena




HoBble Marepuanel u TexHonoruu. BemiectBa M MaTepuanbl B IOBCEIHEBHOW KU3HH
YyeJloBeKa. XUMHUSA M 3J10poBbe. be3omacHoe HCIOgb30BAHME BEUIECTB M XMMHYECKUX
peakiuii B 6bITy. [lepBas momolib Npu XUMUYECKUX 0XKOraxX U OTPaBJICHUSAX

OCHOBBI 9KOJIOTMYECKON T'PAMOTHOCTH. XUMHUUYECKOE 3arpsI3HEHUE OKPYXKAOIIEH Cpensl
[TAK. Ponp XuMuu B pelIeHUH 53KOJIOTHYECKHX MpobseM. IlpuponHeie HCTOYHUKH
yI€BOJ0POIOB (YroJib, IPUPOAHBIH ra3, HeTh), MPOAYKTHI UX MepepaboTKU, UX POJb B
OBITY U TPOMBILIIIEHHOCTH

XUMHUECKMH OKCIEPUMEHT: M3y4e€HUE O00pas3loB MaTepualoB (CTEKJIO, CIUIABbI
METAJIJIOB, IOJUMEPHBIE MATEPUAJIbI)




MMPOBEPAEMBIE HA OI'D 10O XUMUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
nposepsie
MOI'o
TpeOOBaH
ust

IIpoBepsieMbie TPeOOBaHUSA K NPeAMETHBIM pe3y/ibTaTamM 0a30BOr0 YPOBHA
0CBOEHHS OCHOBHOM 00pa3oBaTe/IbHON MPOrPpaMMbl OCHOBHOI'0 001LIEer0
oOpa3zoBanus Ha ocHoBe PI'OC

IIpencraBnenue:

1.1

0 II03HABA€MOCTH SBIICHHI npupoabl, MOHUMAHHEC O0BEKTUBHON 3HAYMMOCTHU
OCHOB XHMHYECKOH HAayYKH Kak obnactu COBpPECMCHHOIo €CTCCTBO3HAHUA,
KOMIIOHCHTAa O6I.H€I>i KYJIbTYPbl H HpaKTH‘ICCKOI‘;I ACATCIIBHOCTH YCJIOBCKAa B
YCIOBUAX COBPEMCHHOI'O 06H_ICCTBa; IIOHMMAaHUC MECTa XUMHU CpCIAHU APYIrux
CCTCCTBCHHBIX HAYK

1.2

O HAayyHbIX METOJAaX I[IO3HAHUSA, B TOM YHUCJIE OKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOAAX MCCIEIOBAHUS BEIIECTB W H3YYECHHS XUMHUUYECKUX
peaKkiuii; yMEHHE HCIOJIb30BaTh MOJAENU I OOBSICHEHUS CTPOCHHUS aTOMOB H
MOJIEKYJT

1.3

0o c¢epax mnpodeccHoHANPHONH JEATEIbHOCTH, CBSI3aHHBIX C XHUMHUEH W
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha IOCTIDKEHUSX XUMHYECKON
HAyK{, YTO MO3BOJHUT OOyYaIOMIMMCSl PacCMaTpUBAaTh XMMHUIO Kak cepy cBoei
Oynymeil mpodeccnoHaabHON AEATENbHOCTH M CHIeNaTh OCO3HAHHBIA BBIOOD
XAMUH KaK Mpo(UIBHOrO MpeaMeTa mpu rnepexoe Ha YPOBEeHb CpeIHEro oomero
o0pa3oBaHUs

Branenue cucteMol XUMHUYECKMX 3HAHMM M yMEHUE IPUMEHATb CHCTEMY
XUMHUYECKUX 3HAHUH, KOTOPAsl BKIIIOYAET:




2.1

BAKHEHUINNE XMMHUYECKUE IOHATHS: XUMUYECKMH D3JIEMEHT, aToM, MOJIEKyJa,
BEIIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OAHOPOIHAs U HEOJHOPOAHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsl Macchl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, OKCH, KUCIIOTa, OCHOBAHHE, COMb (CPEIHSIS),
XUMHUYECKasi peakiysi, PeaklUUd COCTUHEHHUS, PEeaKIHHU pPa3JIOKEHHs, PEeaKLUu
3aMeIIeHus, peakuuu OoOMeHa, TerioBoM dS(h(eKT peakuuu, 5K30- U
SHIO0TEPMUYECKHE pPEaKIUU, PacTBOpP, MaccoBas JOJsI XMMHUYECKOTO 3JIeMEHTa B
COEIMHEHUH, MaccoBas J0Js U MPOIEHTHAs KOHILIEHTpAIUs BEIeCTBAa B pacTBOpE,
AP0 aToMa, JJIEKTPOHHBIM CJIOW aToMma, aToMHas OpOWTallb, PaJUyC aToMa,
BAJICHTHOCTb, CTEIIEHb OKUCIICHUS, XMMHUYECKasl CBSA3b, IEKTPOOTPULIATEIILHOCTD,
NOJISIPHAS. U HENOJISIpHAs KOBAJICHTHAs CBS3b, NOHHAS CBSA3b, METAJUIMUECKAs CBS3b,
KpHUCTaJLIMYeCKasl PelIE€TKa (aTOMHAasi, MOHHAs, METAJUIMYECcKas, MOJIEKYJIIpHast),
WOH, KaTUOH, AaHHUOH, OJJIEKTPOJUT M HEWIEKTPOIMUT, DIEKTPOJIUTHYECKAS
JMCCOLMANus, PEaKIU HOHHOro OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKklM, OKHCIMTENb U BOCCTAHOBUTEIb, OKHCICHME M BOCCTAHOBIICHHE,
ANIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTHMble UM HEOOpaTUMbIE PEaKLUH,
CKOpPOCTh XMMHUYECKON peakiuu, katanusatop, ITJIK, koppo3us MeTaios, cIijaBbl

2.2

OCHOBOITIOJIAralOIHU € 3aKOHbI XMUMHU: 3dKOH COXPAaHCHUA MACCHI, HepI/IO)II/I‘IeCKI/Iﬁ
3aKOH JII/I MeHJIeneeBa, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TCOPUHU XHUMHH: ATOMHO-MOJICKYJISIpHAsL TCOpHA, TCOpUA SHCKTpOHHTquCKOﬁ
Jucconuanuumn

Bnagenue ocHoBaMu XUMHUYECKOM Ir'paMOTHOCTH, BKJIIOYAIOIIIECHi:

3.1

yMEHHUE MPaBUIIBHO MCIIOJIb30BaTh M3Y4YEHHBIE BEILECTBA M MaTepuaibl (B TOM
qyclie MUHEpaJbHbIC YIOOPEHHUS, METaUlbl U CILIABbI, MPOAYKTHI IMepepadboTKu
MPUPOJHBIX HCTOYHHKOB YIJIEBOJOPOAOB (YIJjsl, MPUPOIHOIrO rasza, HedTH) B
OBITY, CEIbCKOM XO3SIIICTBE, Ha MPOM3BOJACTBE U MOHUMAHUE 3HAUYECHUS >KUPOB,
O€IKOB, YIJIEBOAOB JJIsl OPraHM3Ma YeJIOBeKa; YMEHUE MIPOrHO3UPOBATh BIIHMSHHE
BEIIECTB M XMMHYECKHUX IPOLECCOB HA OPraHU3M 4YEJIOBEKAa M OKPYKAIOIIYIO
MIPUPOAHYIO CPELy

3.2

YMEHUE WHTETPHPOBATH XUMHUYECKHE 3HAHUS CO 3HAHUAMH JPYTHUX Y4eOHBIX
IIPEIMETOB




HaJIM4YHUC OIIbITa pa6OTbI C pa3/IMYHbIMU UCTOYHUKaAMU I/IH(bOpMaL[I/II/I 10 XMMHH

3.3 (Hay4Hasi 1 Hay4HO-TIOIyJIIpHAs JIUTEpaTypa, CIOBapH, CIIPaBOUYHUKH, UHTEPHET -
pecypcebl)
yMeHHEe 00bEKTUBHO OIICHMBATh HH(GOPMAIINIO O BEIIECTBAX, UX MPEBPAMICHHUIX U
3.4 MPAKTUYECKOM TPUMEHEHUU W YMEHHUE HCIIOJIb30BaTh €€ NI pelieHust yueOHo-
MMO3HABATENILHBIX 3a/1a4
Brnanenne ocHoBaMu NMOHSTHIHOrO ammapara U CUMBOJMYECKOTO SI3bIKa XUMHUH
4 JUIL COCTaBICHUS (DOPMYIT HEOPraHHMYECKUX BEIIECTB, YPAaBHEHUH XUMHUUYECKUX
peakiuii; ocHoBamu xumudeckoit HomeHksIaTypsl (IUPAC u TpuBnanbHOI)
YMeHue oOBSICHATH CBSI3b MOJOXKEHUs 3JeMeHTa B [lepuonnueckoil cucreme c
5 YUCIIOBBIMU XapPaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHMHUUYECKHX JJIEMEHTOB
(coctaB u 3apsa siapa, o0Iree YUCIOo IIEKTPOHOB), PACIIPENCICHUEM IJIEKTPOHOB
10 SHEPTeTUYECKUM YPOBHSAM aTOMOB MIEPBBIX TPEX MEPUOIOB, KATHS M KATbIUs
[IpencraBienue 0 nepruoOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
6 (pamuyc aTtoma, 3JEKTPOOTPHUIATENBHOCTb), MPOCTHIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUs1 3JeMeHTOB B Ilepumonuueckoid cucrteme (B MaiblXx MEpUOJAX U
[JIaBHBIX MOJTPYIIAX) U 3JIEKTPOHHOI'O CTPOEHUS aTOMa
7 YMmenue kinaccu puimpoBath:
7.1 XUMHUYECKHUE DJIEMEHTHI
7.2 HEOpPraHUYECKUE BEIIEeCTBA
7.3 XUMHUYECKUE PEAKIIUU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh M CTETICHb OKHCIICHUSI XHMUUYECKHUX JIEMEHTOB, 3apsi/i HOHA
8.2 BHJI XMMUYECKOU CBSI3M U TUIl KPUCTAJUIMUECKOU CTPYKTYPbI B COEIMHEHUSIX
8.3 XapaKTep cpeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHH )
8.4 OKHCJIUTEINIb U BOCCTAHOBUTEIh
9 YMeHue xapakTepru3oBaTh GU3HUECKUE U XUMHUYECKUE CBOMCTBA!




MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOA, Tpadur, aiMas, KpeMHHUM, a30T,

9.1
docdop, cepa, XJI0p, HATPUH, KA, MAarHUH, KaJIbIHI, aJIFOMUHUH, )KEIe30)
CIIO)KHBIX BEIECTB, B TOM YHCII€ WX BOJHBIX pacTBOpoB (BoJIa, aMMHAK,
XJIOPOBOJIOPOA, CEPOBOOPOJ, OKCHABI W THAPOKCUIBI MeTtaiwioB [—-IIA rpymm,
9.2 amomunus, menu (II), umuka, xenesa (II u III), oxcuasl yrnepoma (II u IV),
kpemuus (IV), azora u dochopa (III u V), ceper (IV u VI), cepuucras, cepnas,
a3zoTucras, a3oTHas, ocopHasi, yroiabHas, KpeMHUEBas KUCIOTa U UX COJIH)
MIPOTHO3UPOBATh M XapaKTepU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
9.3 cCoCTaBa M CTPOEHHS, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTU OT HMX CBOWCTB,
BO3MOKHOCTb NPOTEKAHUS XUMHYECKHUX IIPEBPALICHUI B PA3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIsATh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS PEAKIINii, B TOM YHCIIE!
10.1 peaxiuii HOHHOro OOMEHa
10.2 OKHUCITUTEJIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI
10.3 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA HW3YYEHHBIX KJaccoB (TpyIii)
' HEOPraHUYECKHX BEILECTB
10.4 MOATBEPKAAOIINX TeHETUYECKYIO B3aUMOCBS3b MEX1y HUMH
11 VMeHHEe BBIUUCIATH (IPOBOANUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
' XUMHUYECKOT0 3JIEMEHTa B COEIUHEHUH
11.2 MacCOBYIO JIOJTIO BEIIIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00bEM ra3oB
114 [0 ypaBHEHUSIM XMMHUUYECKHX PEAKIUN M HaXOIUTh KOJIMUYECTBO BEIIECTBA, 00BEM
' 1 Maccy peareHToB WM IPOAYKTOB PEAKIIUU
12 Brnanenue (3HaHUE OCHOB):




121

OCHOBHBIMH  METOJIaMH HAY4YHOro TMO3HaHUs (HAOIroOJeHHe, W3MEpeHHue,
AKCIIEPUMEHT, MOJEIMPOBAHNE) IIPU U3YUEHUH BEIIECTB U XUMHUUYECKUX SIBJICHUH;
yMeHue c(hopMyIupOBaTh NPOOIEMY U MPEATIOKUTH MYTH €€ pelIeHUs

12.2

Oe3omacHOi pabOThI C XUMHUYECKHMMH BEIIECTBAMH, XMMHYECKOH MOCYyIOH U
nmabopaTopHBIM 000PYIOBAHHEM

12.3

nmpaBuigamMu  Oe3omacHoro oOpaleHusi ¢ BEIIECTBAMH, HCIOJIB3yEMbIMH B
MTOBCEAHEBHOM KU3HU, MMPABWJIAMH TTOBEIACHUS B IETAX COCPEXKEHUS 370POBbS H
OKpY’Kalolleil MpUpOIHONM Cpeabl; MOHMMaHHe Bpeda (OMacHOCTH) BO3IEHCTBUS
Ha JKMBBIE OpPraHU3MBbl ONpPENETIEHHBIX BEIIECTB, CHOCOOOB YMEHBIICHHUS H
MPEIOTBPAIICHUS UX BPEAHOIO BO3EHCTBUS

13

Hanmuuune MMPAKTUYICCKUX HABBIKOB IJIAHUPOBAHUA U OCYHICCTBJICHUSA CJIICAYIOLINX
XUMHUUYCCKUX OKCIICPUMCHTOB!

131

U3ydeHue ¢ omnucaHue (U3NYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE C
(GU3NYECKUMH U XUMHYECKHUMH SBJICHUSMU; OTBITHI, MILTIO CTPUPYIOIINE TPU3HAKU
MPOTEKAHUSA XUMUUYECKUX PEAKLINI

13.2

U3y4eHHe CIIOCOO0B pa3/ieieHus cMecei

13.3

MNOJYYCHHUC KHUCJIOpoAa W U3YYCHHUEC Cro CBOﬁCTB; MMOJIy4Y€HUEC BOAOpPOJa H
HU3YUCHHUE €TO CBOﬁCTB; IMOJIYYCHUEC YIUVICKUCIOIo ra3da U M3y4CHUEC Cro CBOﬁCTB;
MMOJYYCHHC aMMHaKa U U3YUYCHUC €TI0 CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOM JOJEH pacTBOPEHHOIO
BEILECTBA

135

MpUMEHEHUE WHAMKATOPOB (JlakMyca, MeTujiopaHxka u ¢eHonadTanenHa) ans
OIpeNleTIeHHsI XapaKTepa Cpebl B pACTBOPAaX KUCIOT H MIEJI0Yei

13.6

HCCIICIOBAaHUE U OIMCAHUE CBOMCTB HEOPraHWYECKUX BEIECTB PA3JINYHBIX KJIACCOB;
W3y4EHHE B3aUMOACMCTBUSA KHCIOT C METaulaMM, OKCHAAMU  METaJlIOB,
pacTBOPUMBIMH M HEPACTBOPUMBIMHU  OCHOBAaHUSMH, COJISIMH;  TOJIyYEHHUE
HEpPaCTBOPUMBIX OCHOBAHWI; BHITECHEHUE OJTHOIO METaJIa IPYTUM M3 pacTBOpa
COJIU; UCCIeIoBaHNe aM(POTEPHBIX CBOWCTB TMIPOKCHIOB AJTIOMUHUS M IIMHKA




13.7

pelieHrue AKCIEpPUMEHTAIbHBIX 3a7ady 1o TemaM: «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCIIMHEHUM »; «NEKTPOTUTUYECKAS JIMCCOLIAAIIHSDY;
«Baxueiinmme HemeTallIbl U HUX COSAMHEHHS»;, «BaXHelmmme MeTallllbl U HX
COCJIMH CHU S

13.8

XHUMHYECKUE IKCIIEPUMEHTBI, WLTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUS PEaKIIHA
WOHHOTO OOMEHA; KA4YeCTBCHHBIC PEAKIMH Ha TMPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HWOHBI: XJIOpPHUI-, OpoMHa-, HOAHA-, cyabdat-, Pocdar-, kapOoHAT-,
CHJINKAT-aHUOHBI, THUIPOKCUJ-MOHBI, KATHOHBI aMMOHHUsS, MAarHus, KaJbI[Hs,
aIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), nuHKA

14

VYmMmenue:

141

NpeaACTaBAThL PE3YJIbTATbl JKCIICPUMCHTA B (bopMe BBIBOJ OB, J0Ka3aTCJIbCTB,
Fpa(i)I/IKOB u Ta6J'II/II_I H BbIABJIATH OMIIMPHUYCCKHC 3aKOHOMCPHOCTH

14.2

yCTAaHABIMBATH CBSI3U MEXKY pPeallbHO HAOII01aeMbIMH XUMUYECKIMH SIBJICHHUSIMH
U TpolieccaMu, MPOUCXOJIIIMMH B MaKpO- U MHUKPOMHUPE, OOBSICHITH MPUYHHBI
MHOTI'000pa3us BEIEeCTB




HNEPEYEHD DJIEMEHTOB COAEPKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
0
1 IlepBoHavaIbHbIE XUMUYECKHE TOHITHUS
1
YucTele BemecTBa U cMecH. CriocoObl pa3zesieHus cMmecei
1
1
ATOMBI U MOJEKYyNIbl. XUMHUYECKHE dJjeMeHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
5 IIpocThle U CIIOXKHBIE BEIIECTBA.
Xumnueckast Qopmyna. BameHTHOocTh aTOMOB XuUMHUYECKMX 2yieMeHTOB. (TeneHb
OKHCIIEHUS
3
3aKOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTEIbHAs aTOMHAs macca. OTHOCUTENbHAS
4 MOJIEKYJIsIpHas Macca. MaccoBas 10JI1 XMMUYECKOI 0 DJIEMEHTa B COCIUHECHUHU
KomuuectBo BemectBa. Monb. MonspHast macca. MomnsipHblii 00bEM razoB. BzanMocss3b
KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
duznueckue U XUMUYECKHE SBJICHHUS. XMMHUYECKas peakuuss M €€ NMPU3HAKU. 3aKOH
6 COXPAaHEHMS MacChl BEIIECTB. XUMHUYECKUE YPABHEHUS
5 Ilepnonnuecknii 3akoH u llepuonmueckas cucrema xumuyeckux dnemeHtos JI.H.
MenneneeBa. CTpoeHHE aTOMOB
2 Ilepuognueckuit 3akoH. Ilepuommueckas cucrema XxXumudeckux diemeHToB J[.H.
MenpneneeBa. Ilepuoast u rpynnsl. @U3NYECKUN CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB
IIEpUO/Ia U TPYIIIHI 3JIEMEHTA
2 Crpoenne aromoB. CocraB artoMHbIX szpep. M3oromsl. OnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XumMuueckux sneMmeHToB Ilepuoanueckoit
2 cuctembl JI.11. Menneneena




3aKOHOMEpPHOCTH B UBMEHEHUHU CBOMCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB,
Kalus, Kalblus (paguyca aToMOB, OJJIEKTPOOTPHUIATEIHOCTH, METAJUIMYECKUX U
HEMETAJUIMY€CKUX CBOMCTB) U MX COCIMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM 3JIEMEHTOB
B [leproanueckoil cucTteMe U CTPOEHUEM UX aTOMOB

CTpOCHI/Ie BCHICCTBA

XumMuueckas CBA3b. KosanenTnas (HOJ'ISIpHaSI u HeHOHHpHaH) CBA3b.
3JICKTpOO’[‘pI/ILIaT€JIBHOCTL XUMHYECKIX 3JIEMEHTOB. MloHHas cBA3b. MeTaitnueckas CBSI3hb

Tunel KpuCTaUIMYECKUX PEIIETOK (aTOMHAsi, MOHHAs, METaJUIMYecKas), 3aBUCHUMOCTh
CBOMCTB BEILECTBA OT TUNA KPUCTALUIMYECKON PEIIETKN U BUAA XUMUYECKOW CBS3HU

Baxneiimue NpeACTAaBUTCIIM HCOPraHUYCCKUX BCHICCTB. Hemerannel U uX coeauHEHUS.
MeTanabel ¥ UX COETUHEHHUS

Knaccudukanus W HOMEHKIATypa  HEOPraHMYECKHX  COCIMHCHUM: OKCUJIOB
(comeobpa3ytomye: OCHOBHBbIE, KHUCIOTHbIE, aM(OTepHbIlE) U HecoIeo0pa3yIoulue;
OCHOBaHMH (WIENOYM M HEPACTBOPUMBIC OCHOBAHMSA); KHCIOT (KHCIOPOJCOAEpKAIIHE U
OeCKHUCIOpOIHBIE, OJTHOOCHOBHBIE U MHOI'OOCHOBHBIE); COJIEH (CPEIHHUX U KUCIBIX)

dusnueckre U XUMUYECKUE CBOMCTBA MPOCTBIX BEIIECTB-HEMETAIUIOB: BOAOPOJA, XJIOpa,
KHCIIOpOJa, Cepbl, a30Ta, pochopa, yriaepoaa, KpeMHHUs

duznueckne W XUMHYECCKHE CBOMCTBA MNPpOCTBIX BCHICCTB-MCETAJJIOB: JIUTHA, HATPUA,
Kajiud, Marivusda M KaJlbIluA, aJJFOMUHHA, XKEJIC3a. 3H€KTpOXI/IMI/I‘ICCKI/Iﬁ pax HaHpH)KCHI/Iﬁ
MCTaJ1JI0OB

®duznueckue U XMMHYECKHE CBOMCTBa BOJOPOAHBIX COCIUHEHUN HEMETaJJIOB:
XJIoOpoBOoJgopoaa, CEpoBOAOPOad, aAMMHUAKA

duznueckne U XMMUYECKHUE CBOMCTBAa OKCcHI0B HemeraynioB: cepol (IV, VI), azora(ll, IV,
V), pochopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [TonyueHue okcumaoB HEMETAIIOB

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A—IITA rpynn, nuaka, memu(Il) u sxeneza(Il, I1T).
[TonmyueHne OKCMAOB METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBaHMH UM aM(OTEpPHBIX THUAPOKCHIOB (HAa TpUMeEpe
THJIPOKCHJIOB QJIIOMUHMS, »Kene3a, IuHKa). [lomydeHne ocHOBaHMH M aMQpOTEPHBIX
TUAPOKCUIIOB




OO01re XMMUYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOAOPOJHON, CEPOBOIOPOIHOM, CEPHUCTOM,
CepHOM, a30THOU, GochOopHOl, KPEMHUEBOH, yroiabHOU. OcoOble XHMMHUYECKHE CBOMCTBA

8 KOHLICHTPUPOBAHHOW CEpHOM U a30THOW KUCIOT. [lonydenune kuciaor

4
OO0mue XuMHU4IecKrue CBOMCTBA cpeaHux coseit. [lomyuenue comneit

9

4
[Tomyuenue, coOupaHue, pacro3HaBaHUE BOAOPOJA, KHUCIOPOJA, aMMHAKa, YTIJIEKHCIIOTO

1 rasa B Jabopatopuu

0

4
[Tonyuenune amMmmuaka, CEpHOM M a30THOM KUCIOT B MPOMBILUIEHHOCTH. OOLHe crocoOsbl

1 ITOJIY4E€HHS METaJUIOB

4

1 ['eneTnueckas cBs3b MEXKIY KJlaccaMU HEOPraHMYECKUX COEIMHECHHI

2

5 XUMHUUYECKUE pEeaKuu

5 Krnaccudukanus XuMrUUecKuX peakiuid Mo pa3IMyHbIM MPU3HAKAM: TI0 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEHIESCTB, MO TEIUIOBOMY 3P (EKTy, M0 M3MEHEHHUIO CTEIeHen
OKHUCIICHUS] XUMUYECKUX PJIEMEHTOB
TennoBoit 3p(dekT XUMHUECKOW peakluu, TEPMOXHMUYECKHE YpaBHEHHUS. IK30- U
SHIAOTEPMHUYECKHE PeakUu. TepMOXUMUYECKHE YPABHEHUS

5 OKHCIIUTETLHOBOCCTAHOBHUTENbHBIE peakiuu. OKUCIUTENN U BOoCcCcTaHOBUTENHU. [Iporecchl
OKHCJICHHS] 1 BOCCTAHOBJICHUSA. DJIEKTPOHHBIA 0allaHC OKHUCIUTEILHOBOCCTAHOBUTEIBHOU
peakuuu
Teopuss 3ieKTpoIUMTHYECKOM auccouranuu. KaTuOHBI, AHUOHBL. DJEKTPOJUTHl U
HEANEKTPOIUTHI. CUIIbHBIC U ClIa0ble AJEKTPOIUTHI. CTEleHb AU CCOIUAlT
Peakiiuun moHHOrO OOMeHa. Y CIIOBHS MPOTEKAHMs PEAKIMii MOHHOTO OOMEHa, MOJIHBIE U

5 COKpallEHHbIC NOHHBIEC YPABHEHUS PEAKIUN

6 XUMHs 1 OKpy>Karolas cpena

6 BemiecTBa u matepuainsl B IOBCEIHEBHOM >KM3HHM YelNOBEKa. be3onacHoe HCIOJb30BaHUE
BEIICCTB M XUMHUYECKHX peaknuii B Jaboparopuu u ObiTy. llepBas momoms mpw

1 XUMHUYECKUX 0KOTax U OTPaBICHUSAX




XUMHUUYECKOE 3arpsi3HEHNE OKPYXKAIOIICH cpenbl (KUCIOTHBIC JOXKIH, 3arps3HEHUE TOYBHI,
BO3JyXa U BOJOEMOB), crnocoObl ero mnpenorBpauieHus IlpenenbHas npomyctumas
koHneHtpamnus BemectB ([IJK). Posp xumMum B pemieHHH SKOJOTHYECKHX MPOOIIEM.
Ycunenune mapHuKoBoro g exra, pa3pymneHne 030HOBOTO CIIOsI

[Tpumenenue cepbl, azora, (ocdopa, yriepona, KpeMHHs W HX COSIUHEHUH B OBITY,
MEIHIIMHE, POMBIIINIEHHOCTH U CEJIbCKOM Xo3siicTBe. [IpuMeHeHrne MEeTaloB U CIIJIaBOB
(cranp, 4yryH, DIOpaJIOMHHHIA, OpOH3a) B OBITYy W MPOMBIIIICHHOCTH WX COCIUHCHUH.
[ToHsITHE O KOPPO3UU METAIITIOB, OCHOBHBIE CITOCOOBI 3AIUTHI KX OT KOPPOZHH

[TpupoaHble UCTOYHMKHU YIJIEBOAOPOAOB (yroJb, MPUPOAHBIN ra3, HEPTH), MPOLYKTHl UX
nepepaboTku (0€H3MH), UX POJIb B OBITY M IPOMBIIIJIEHHOCTH

[TepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMAX YTiepoja
(MeTaH, 3TaH, OSTHWJICH, AalCTUJICH, 3TaHOJ, TJIMIIEPHH, YKCYCHas kuciora). [loHatue o
OMOJIOTMYECKA Ba)KHBIX BEIIECTBAX: JKUpaX, OejKaxX, YrjieBoJaX — M HMX pOJU B JKU3HHU
YyelIoBeKa

Pacuérnr:

o popMyaM XUMHUYECKUX COSTUHEHUI

Macchl (MaccoBOM) 10JIM pacTBOPEHHOTO BEUIECTBA B PACTBOPE

M0 XUMHUYCCKHUM YPABHCHUAM




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

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET






