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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (penmepanpHOl pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPETOoJaBaHusl yYeOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4yeHHs, BOCHUTAHUSI M Pa3BUTUS OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, YCTAHABIIUBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOr0o TMpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs NPEeAMETa U OCHOBHBIX
BHJIOB Y4eOHO-IIO3HABATEIILHOM JCATECIBHOCTH OOYYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTePUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DHEPIETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHENU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LETOCTHOTO B3IJIsIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIIUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MpOrpaMMbl MO XUMHUHU C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMmy, BBITIOJHSA (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO0 MPUMEHEHUS W TOJYUYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHWe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya yyeOHOro mpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS MpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PEUICHUH,
CHIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

—  HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIoBUM, CITOCOOCTBYIOMIUX MPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKpY>KaroIllero MHUpa, WCIOJb3ysl 3HAHUS W OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TMOBCEAHEBHON >XM3HU U
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
11e71eco00pa3HOr0 TOBEJCHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaYa/IbHBIC XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemecTtBa. PHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemecTs. [loHsaTHE 0 MeTOAax IMO3HAHMS B XMMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHocuTeNBbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYOMW, MpaBWiIaMHu paboThl B Jab0opaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MYeCKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOM) SBJICHU, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pa3jokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (1) npu HarpeBanuu, B3aumojieicTBre *kene3a ¢ pactBopom cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3esIeHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, JUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJI
(ILIapOCTEPKHEBBIX).

Ba:xkHeilue npeacTaBuTe I HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BeulecTBo. HaxoxkaeHuwe kuciaopoga B Hpupone, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. Ilpumenenue xkuciopoaa. CrocoObl



MOJIYYCHHUS KUCTopoda B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(UKALINS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — anemeHT m mpocrtoe BemectBO. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIe M HEHACBIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTBOpoB B IpUpoJZie U B KU3HU 4yenoBeka. KpyroBopor Boabl B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  coieoOpasywoiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne oKCuIoB.

OcnoBanus. Knaccudukanuss ocHOBaHMi: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyyenue couen.

['eHeTnueckas CBS3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUYEeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHEOMATEpHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BEIIECTB pPA3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOYEH,
u3yyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHy, peaklWil HEUTpalh3aluH, IOIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTUHEHUI».

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajlOre€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUIbI
U TUAPOKCUBL.

[lepnognueckunii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB IMEpPUONA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTHKA XHUMHUYECKOTO
AJIEMEHTA T10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leproanyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbI U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUIKOCTPUPYIOIIUX  NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakliiy pa3yIoKEeHHs], COETUHEHU).

Mesxcnpeomemmnbnie ceasu



Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 8 Kilacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJICTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckunii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUsi U HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIUMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIUX B PEAKIUM BEIIECTB, MO TeIIoBoMy HddekTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECCKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. [loHsiTHE 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBieHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O TMAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEH W  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocaaka, BBIIETICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKEHUs, COSTUHEHMUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapaktepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpEe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEWIIWe XJIOpPUIBl U UX
Hax0JICHUE B MIPUPO/JIC.

Oo6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHUMHUYECKHE PEaKIuHu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMONYyYeHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. HaxoxneHue cepbl M €€ COCIUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, MoMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHue, (QU3HUYEeCKUe U XMUMHYECKUE
CBOMcTBa (OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYEeCKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, HOYBbl U BoJnOoEMOB). docdop,
aoTpornHele Monupukanmuu ¢docdopa, pu3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTEIEHW  OKHUCJIEHMUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(puUKalMKU, pacIpoCTpaHeHWEe B MNpuUpoae, (U3MUECKHUEe U XUMHUYECKHUE
cBoicTBa. Ancopbuusi. Kpyrosopot yriaepona B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJIeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUEeCKUe U XUMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpax, OeNkax, yrieBojgax — U X
poJiM B JKM3HM UeJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcusie kpemaust (IV) u kpemuueBor kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHEWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKkrue M XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa Mo JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOThI, MPOBEJECHNE KAaUeCTBEHHOW PEaKIK Ha CyJibdar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX COEOTUHEHUH (BO3MOXKXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX yIO0OpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYECHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe MPHU3HAKOB
MX MPOTEKAaHMUs], B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKUCIIOIO rasa, NpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHele HeMeTaliIbl U UX COSIUHECHUSY.

MeTaJiibl M MIX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nojiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpOoeHHE MeETaUIOB. MeTtamndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJIECHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpusd MW Kanusa. [I[puMeHeHHWe WIENOYHBIX METAVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUUYECKUE CBOMCTBA MarHusl
U Kanbliusa. Baxuelue coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJltoMUHUN: TIoJ10’)keHue B [leproandeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAcHWe B mnpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Keneso: nonoxenne B [lepuoguueckoit cucremMe XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoEHHE aroma, HaxOXJIcHUE B mpupoaec. DuUznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U con xkenesa (11) u xenesa
(IIT), nx cocras, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3yJbTAaTOB  KOPPO3WH  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (I1I), meau (1), HaOrOAEHNE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxxknenime
METaJlJIbl U UX COCIMHCHUSD.

XUMHA M OKPYXKAKOLIAA cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. IlepBasi momoinp npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeibHas I0MmyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesricnpeomemuuwle céasu



Peanmnsanpss MeXNpeIMETHBIX CBS3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJIb30BaHWE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsii, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
pemérka, CIuiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBEe MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYaArOIINXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALHUN W
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
M HAyyHOMY HACIEIUI0, TTOHUMAaHUS 3HAUYCHUS] XUMUUYECKOM HAyKu B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HHGpOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpamaaHCKOro0 BOCIIUTAHUS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax H MpaBUIaX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIPOIIECC€ OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH M COCTAaBIISIOLIUE
OCHOBY [ TIOHUMAHUS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMH, CIPAaBOYHOMN



JUTEPATYPOH, MOCTYMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYYCHHMIO M TIO3HAHWIO, JIFO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH W YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIHEACTBUN U
HEIPUATUE BPETHBIX NMPUBBIYEK (YIOTPEOJICHHS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTHUYECKOMY M3yUCHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeITHON Mpo(]ecCHoHaIbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTh aalITUPOBATHCS B TPO(PECCHOHATBLHOM Cpejie;

6) K0JI0TUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUSI, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHS HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUM JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSITH B TpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENN, UCTIOJB3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMylia W YypaBHCHHUE
XUMHUYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUSA:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI JJI1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

PaGora c nundopmanueii:

YMEHHE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH UH(POPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jiu4Hble METOJAbl M 3aMpOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamy,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce ydyeOHOHl u
UCCIIEIOBATENbCKON NIEATEIbHOCTY MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJle auanora W (Wiu) JIUCKYCCHM) IIO
CyliectBy  oOCyXJaemMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a0b0paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUH
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IIPEJIAracMble B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBuM, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XHMHUUYECKHUX TMOHATHUM: aTOM, MOJEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peakuus, KiacCUPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATHOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIlECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHSATUA H
MPUMEHSITH 3TU TOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JUIsl COCTaBIeHUsT (hOpPMYJT BEIIESCTB
Y YPABHEHUM XUMUUYECKUX PEAKLINN;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH IO
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Menaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

¢ ONMCHIBATh MW XapakTepu3oBaTh TaOmmuHyio ¢dopmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IIee YUCIIO 3JIEKTPOHOB
U pACIpEIEICHUE X N0 3JEKTPOHHBIM CJIOSIM);

o KJTAaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIUH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUUYECKUX PEAKIIHII;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

¢ BBIYMCJISITh OTHOCHTEILHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMeHTa Mo (opMyse COEAUHEHUS,
MacCOBYIO JIOJIIO BEIECTBA B PAcCTBOpE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e IPUMEHSTh OCHOBHBIE OTIEpAIliY MBICITUTEIBHON ACATEIHPHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccupukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEeaKIil, E€CTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIIOJICHUE, W3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIEHHBIN);

e CJIEJIOBAThH MPABHUIIAM TOJIb30BAHUS XUMHUYECKOUN MOCYI0N U TaOOpaTOPHBIM
o0oOpyZOBaHMEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCTICPUMEHTHI TI0 PAaCIIO3HABAHUIO PACTBOPOB
1IeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (JIakmyc, (eHondTanenH,
METWJIOPaHX U IPYTHE).

K koHIy 0OydeHus B 9 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

e PaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATENBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKIlisi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMhd HOHHOTO
oOMeHa, KaTaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJuInuecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKON peakIuu, TMpeAeibHO JOMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA U
MPUMEHSTD ATU MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;

e ICTIOJI30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYII BEIIECTB
Y YPABHEHUM XMMHUYECKUX PEAKIIHIL;

e OTIPEJICTISATh BAJICHTHOCTh U CTEMECHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeNIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

epackpeiBaTh cMmbich Ilepuonmyeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
paziuuaTh TMOHATHUS «rjaBHas mnoarpynmna (A-Tpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», maneie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesieieHde HMX TO0 JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCU(PUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPraHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMECHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M cHeHupUYEcCKue XUMHYECKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUS DJIEKTPOJIUTUUECKON AUCCOIUAIIMN KUCIIOT, EI0UeH
U COJIEH, MOJIHbIE U COKpaIIEHHbIE YPaBHEHUS peaKIMii HOHHOrO OOMeHa,



YpaBHEHUSI PEaKIHi, MOATBEPKIAONINX CYIIECTBOBAHWE T€HETUYECKON
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BEIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MaCCOBYIO JIOJII0 XHMHYECKOIo J3jieMeHTa 1o ¢dopMmyJie COCIUHEHUS,
MacCoOBYIO JIOJIIO BEIECTBA B PAcCTBOpE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIa TIOJIH30BAHUS XUMUYECKON MOCYI0N M J1abopaTOpHBIM
o0opyJ0oBaHMEM, a TaKXe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO JabOpaTOPHBIX
XUMUYECKAX ONBITOB 10 TOJYYCHHUIO W COOMpPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJICKHCIIOTO Ta3a);

o MPOBOINTH PEAKITUH, TTOATBEPKIAIONINE KAUYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEII[ECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpPOMUI-, UOIUA-,
kapbonat-, (docdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

e IPUMEHSITH OCHOBHBIE OTEpAllMM MBICIUTEIbHON ACSTEIHHOCTA — aHAu3 U
CHUHTE3, CpaBHECHHE, O0000IIEeHNe, CHCTEMAaTHU3allui0, BBIABJICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOJFOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Paznea 1. [lepBoHavaibHble XUMUYECKUE MOHATHS

1.1

1.2

HaunmenoBaHmue pa3xeioB u

TeM NPOrpamMMbl

Xumusa — BakHast 00J1aCcTh

€CTCCTBO3HAHHUA U

HpaKTH‘ICCKOﬁ JACATCIIbHOCTH

YCJIIOBCKaA

BemecTBa 1 xuMuueckue
peakuuu

Hroro no pazueny

KoaudecTBO 4acoB

Bcero

15

20

KonTposbHbie
padoThbI

Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1

2.2

23

24

Boznyx. Kucnopoa. Ilonstue

00 okcugax

Bonopoa. Ilonsitue o kucinorax

" COJIIX

Bopa. PactBops!. [lonsitue 06

OCHOBAHHUAX

OCHOBHBIC KIIACCHI

HCOPTaHNUYCCKUX COEeIUHEHUI

Uroro no pazgeny

6

11

30

IIpakTnyeckue
padoThI

DJIeKTpPOHHbIe (LM (PpOBbIE)
o0pa3oBaTe/IbHbIE pecypChl

bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

Paznen 3. [lepnoanueckuii 3axon u Ilepuoguyeckas cucrema xumudecknx 3j1eMmeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN


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

[lepuoauueckuii 3aK0H U
IIepuoauueckas cucrema

3.1
XUMHUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XHUMHUYECKas CBS3b.

3.2 OKuUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

Hroro no pasacity

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢



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

9 KVIACC

Ne i/

Paznen 1.

1.1

1.2

1.3

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmblI

BelecTBo U XUMHYECKHE PC€aAKIHH

[ToBTOpeHwue u yriayOneHrue 3HaHUH
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
peaxkun

DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.
XUMHUYECKUE PEAKIIMU B PACTBOpPaAxX

Hroro no paszneny

Pa3znea 2.

2.1

2.2

2.3

24

HeMeTaibl M MX cOeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmsl. ["anorens
OO61mas xapakTepuCTHKa XUMUYECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO0mas XxapakTepruCcTUKa XUMHIECKUX

aneMeHToB VA-rpynimsl. A30T, pochop u ux

COCTUHEHUS

OO01mas xapakTeprucTUKa XUMUIECKIX
aneMeHToB [VA-rpynmsl. Yriaepoa u
KPEMHUI U UX COEANHECHUS

Hroro no paszneny

KoauuecTBO 4acoB

Beero KoHnTpoJbHbIe
padoThbI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bubnunoreka LIOK
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

Pa3pen 3. MeTaJJILI M BX COEIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxueliniie MeTaibl U UX COSTUHEHUSI

Hroro no pasaceity

Pasjnen 4. Xumus u oxkpy:kamomas cpeaa

4.1 BemectBa 1 MaTepraisl B )KM3HU YEJIOBEKa
Htoro no pazneny

PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa IIOK
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

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Tema ypoka

[Ipenmer xumuu. Ponap XuMuu B )KU3HU
yeJoBeka. Tesa U BelecTsa

Ilonstue o METOAaX IIO3HAaHUA B XUMHHU

[IpakTuueckas padora Ne 1 «IIpasuiia
paboThl B 1a00paTOpun U NPUEMBI
oOpariieHus ¢ 1a60paTOpHBIM
000pyI0BaHHEM)

UYucrele BentecTBa U cMecu. CriocoOsl
pasaeneHus cMecen

[TpakTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHUCTKHU MOBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbL

XuMHuYecKre dJIEMEHTBI. 3HAKH
(CI/IMBOJ'IBI) XHUMHUYCCKUX 3JICMCHTOB

[IpocTeie U COXKHBIE BELIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTn4yeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

Bbubmmoreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckasi popmyna. BanentHocTh
aTOMOB XMMHUYECKUX JIEMEHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

MaccoBas 101 XUMHUYECKOTO
3JIEMEHTA B COCIUHEHUHN

KomnuectBo BemecTBa. Moib.
MonsipHas macca

duznyeckue 1 XMMHUUECKHUE SIBICHUS.
XumMuueckas peaknuus

[Ipu3Haku ¥ ycnoBus NpOTEKaAHUSA
XUMHYECKUX PEaKIui

3aKOH COXpaHEHMS MACChI BEILIECTB.
XHWMHYECKUE YPAaBHEHUS

Briuucnenus koamuecTBa, Macchl
BEILIECTBA 10 YPABHEHUSM XUMHUYECKUX
peakuui

Knaccudukanmsi XuMUIecKux peakimia
(coenuHeHus, pa3oXKeHus,
3aMeleHus, o0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIuKIoneauct. O000mEeHne 1
cUCTEMaTH3aInsI 3HaHUH

KontponsHas padora Nel no reme
«BemecTBa 1 XUMHUYECKUE PEAKIIUN»
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopoa — aneMeHT u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3134

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

IIPOCTOC BEIICCTBO. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCIIopo/ia (peakiuu OKUCIICHHUS,
ropenue). [lonsTue 06 okcumgax

CrnocoObl MoJTyYeHuUs1 KUCI0pOoia B
nabopaTopuu ¥ MPOMBIIIUICHHOCTH.
[IpumeneHne kucnopoaa

TernoBoit a3 ekt xumMuaeckoit
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YpaBHEHHH, K30- U
SHIOTEPMHUECKUX PEAKIUIX

TornuBo (HedTh, yroiab U MeTaH).
3arpsi3sHEHHE BO3TyXa, CITIOCOOBI €r0
MIPEIOTBPALICHUS

[IpakTuueckas padora Ne 3 mo Teme
«ITony4yenue u cobupanue KUCIOPO/Ia,
W3Y4YEeHHE €ro CBOMCTB)

Bonmopon — anemeHT u npoctoe
BellecTBo. HaxoxaeHnue B npupojie

dusznueckre 1 XUMUYECKHE CBOMCTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

TloHsaTHE O KMCIIOTAX U COJISIX

CriocoOblI rmoryueHust BO0poia B
naboparopuu

[IpakTuyeckas padora Ne 4 o Teme
«[lomyuenue u cobupanue Bo0poJa,
HU3y4YECHUE Er0 CBOMCTB)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

Mosipablii 00bEM ra3oB. 3aK0H
ABoraapo

Brranciienus o0bEMa, KoJMuecTBa
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

Beruucinenus 006EMOB ra3oB IO
YPaBHCHHIO PEaKIUU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

Bopna xak pactBoputens. HacbieHHbie
Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
«ITpuroroBiieHrEe pacCTBOPOB C
OnpeaeIEHHON MacCOBOU JTOEN
PacTBOPEHHOTO BEIIECTBA
Kontponbnas padota No2 o teme
«Kucnopoa. Bogopoa. Boga»

Oxcunsl: cocTaB, KiacCupUKaIKs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHUJIOB

OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59¢2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUU

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYPA,
CIIOCOOBI TIOTYYCHHS, XAMHUYCCKHE
CBOMCTBA

[IpakTuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX
COEIMHEHMI»

I'eneTnyeckas CBA3b MCXKAY KJIacCaMu
HEOPTraHNYCCKUX COE€TUHEHUI

O0001IeHEe ¥ cucTeMaTH3alus 3HAHUI

[IpoBepounas pabora o reme
"OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
coequHeHun"

[lepBbie NOMBITKU KJIaCCUPUKALTUU
XUMHYECKUX 7ieMeHTOB. [ToHsTHE O
rpynmnax CXoIHbIX 3JIEMEHTOB
[Iepuoanueckuii 3aKOH U
[lepuoanueckas cuctemMa XUMHYECKUX
anemenToB JI. . MenaeneeBa

Ilepuonsl, rpynmel, MOATPYIIIILI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9¢ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bubmuoreka [JOK
https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 00010UeK
aTOMOB 3JieMeHTOB [leprnoauyeckoii
cuctemsl [. . MenaeneceBa

XapakTepucTuka XMMU4E€CKOTO
AJIEMEHTA 110 €r0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. U.
Menneneesa

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUs HayKu U npaktuku. /. 1.
MeneneeB — y4€HbIN, IEAATOT U
rpaKJaHUH

O00011eHNEe U CUCTEMATU3 AL
3HaHui / Beepoccuiickas mpoBepoyHas
paborta

KonrtponbHas pabota Ne4 o reme
«CTtpoenne atoMa. XUMHUUYECKasl CBS3bY
/ Beepoccuiickast mpoBepodHasi padboTa

3J'ICKTpOOTpI/II_IaTCJILHOCTB aTOMOB
XHUMHUYCCKUX 3JICMCHTOB

HMonHas xuMuueckas CBI3b

KoBanenTHas IoJIApHasaA XUMHUYECCKasd
CBA3b

KoBanenTHas HEIMOJIsIpHasd XUMHUYCCKaA
CBs3b

CreneHp OKUCICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00adaf824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96¢e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c¢

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
https://m.edsoo.ru/00adaabg
bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

65
peakiumn
66 OKHUCINUTEIIN U BOCCTAHOBUTEIN
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
67 o Teme «CTpoeHue aroma. XuMHUYeCKast
CBA3b»
68 Hrorosoe noBropenue

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
Ilepuonnueckas cucrema
XUMHYECKHX 31eMeHTOB /1. H.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX IEMEHTOB
MIEPBBIX TPEX MEPUOIOB

Knaccugukaius 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

Buapr xuMuueckou CBI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

O00011eHNEe U CUCTEMATU3ALMS
3HaHu# 1o TeMe «IloBTOpeHue u
yriyOsieHre 3HaHUH OCHOBHBIX
pa3esioB Kypca 8 Kiaccay
Knaccudukanus XuMuueckux
peakuyii o pa3audHbIM IIPU3HAKAM
IlonsATHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [IoHsATHE O TOMOTE€HHBIX U
TETEPOTrE€HHBIX PEAKIHAX

IToHsATHE O XUMHUUECKOM PAaBHOBCCHHU.

q)aKTOpI:I, BJIMAIOIIHUEC HA CKOPOCTH

KoauuecTBO 9YacoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUA

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

XHUMHYECKOM PEAKIIUN U IIOJIOKEHUEC
XUMHYCCKOI'0 paBHOBCCHUS

OKHUCINTEILHO-BOCCTAHOBUATEILHEIE
peaKiuu

Teopust 3MEKTPOIUTUYECKON
nucconranuu. CUIIbHBIE U Ci1a0ble
AIEKTPOIIUTHI

HoHHbIE ypaBHEHMS peakuui

XUMHYECKUE CBOMCTBA KUCTIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI

XMUMHYECKHE CBOMCTBA COJIEN B CBETE
IpeJICTaBIeHUH 00
ANEKTPOJIUTAYECKON AUCCOIUALINH

[TonsiTue o ruapoaU3€e coJien

O000111eHHE U cCUCTEMATU3ALMS
3HAHUHN

[TpakTiueckast padora Ne 1.
«Pemenne s3KCiepUMEHTATBHBIX
3a1au»

KonTponbhas padorta Nel mo teme
«DNEKTPOIIUTUYECKAS TUCCOLUALIMSL.
XVMHYECKUE PEAKIIUH B PACTBOPAX)
OO01ast XapakTepHUCTHKA raJOr€HOB.

XUMHYECKUE CBOMCTBA HA PUMEPE
xJiopa

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [JOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

19

20

21

22

23

24

25

26

27

XnopoBogopoa. ComisiHast KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

[TpakTuueckas padota Ne 2 o Teme
«ITonyueHnue COJITHOM KUCIIOTHI,
n3ydeHue e€ CBOMCTB»

Brruucnenus no ypaBHeHUAM
XMMHUYECKHUX PEaKLUM, ECIIM OIUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapakTepucTHKa 3JIEMEHTOB
VIA-rpymisl

AnnotponHsle MOAU(UKALIUYU CEPBI.
Haxosxnenune cepsl U €€ coeIMHEHUI
B IIpUpOJIe. XMMUYECKHE CBOWCTBA
cephl

CepoBonopon, cTpoeHue,
¢du3nyeckre 1 XMMUYECKHE CBOWCTBA
Oxkcuppl cepbl. CepHast KHCIIOTA,
¢du3nueckre 1 XMMHYECKHE CBOMCTBA,
pUMEHEeHHe

XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
MOJTyYEHUST CEPHOM KUCIIOTHI.
XUMHYECKOE 3arps3HEHUE
OKPY’KaIoIIeH cpeibl COeAMHEHUSIMU
cepbl

Brruncienue MaccoBOM JOJIM BRIXOA
MPOAYKTa PeaKIuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade4 88

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a



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

28

29

30

31

32

33

34

35

36

OO011ast XapakTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GU3NIECKUe 1
XUMUYECKHUE CBOKCTBA

AMMHuak, ero ¢puznueckue u
XUMHUYECKHE CBONCTBA, OJIyYCHHUE U
MIPUMEHEHUE

[TpakTiueckast pabota Ne 3 o teme
«[TonyyeHnne aMMuaka, U3y4eHue ero
CBOMCTB»

A3oTHAas KHCIOTa, e€ pusnueckue u
XUMUYECKHE CBOKCTBA

Hcnonb30BaHne HUTPATOB U cOJel
aMMOHHUS B KAU€CTBE MUHEPATbHBIX
yaoOpeHuit. XuMu4yeckoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
COEJIMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u
docdopnas kucnota, puznyeckue u
XHMHYECKHE CBOMCTBA, MOJyYEHUE

Hcnons3oBanue pochatos B
Ka4eCcTBE MUHEPAJIbHBIX Y100pEHUH.
3arpsi3HEHUE IPUPOAHON CPEIbI
dbocdaramu

VYraepon, pacipocTpaHeHHUE B
npupoze, Gu3nYeckue 1 XUMHIECKUE
CBOMCTBA

Oxkcupsl yriuepoaa, ux Gpuandeckue u

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmorekxa [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

XUMHYECKHE CBOMCTBA.
DKooruyeckue mpoodIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriaepoja (IV)

VronbpHas KACI0Ta B €€ COJTH

[TpakTuueckas padota Ne 4 o Teme
"[lonyueHue yriaekuciioro rasa.
KauecTBennas peakuust Ha kKapOOHaT-

noH"

HepBOHa‘IaJ'ILHHe IOHATHS 00
OPraHu4YCCKUX BCHICCTBAX KaK O
COCAUHCHUAX yIJICpoaa

erMHI/Iﬁ H €0 COCINHCHUA

[Tpaktuyeckas padora Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
«BaxHeme HeMeTallJIbl U UX
COCTUHCHHUS

Konrtponsnas pabora Ne2 o reme
«Baxnenmue HeMeTauIbl U UX
COEIMHEHUS»

OO0mas XxapakTepruCcTUKa XUMHIECKUX
3JIEMEHTOB — METAJLIOB.
Meramunueckas CBsi3b U
METAJINYECKask KPUCTATUIMYECKAS
pemérka. Pu3nvecKre CBOMCTBA
METAJJIOB

XUMHYECKHE CBOMCTBA METAJIIOB.
DNEKTPOXUMHUYECKUH psift

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

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

bubmuorexa [JOK
https://m.edsoo.ru/00ae054¢e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el 8

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103e

bu6mmorekxa [IOK
https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

51

52

53

54

55

56

HaHpH)KeHI/Iﬁ METAalJIOB

OO611me crnocoObl MoTyueHUs
MeTaiuioB. CiutaBel. BerauciieHus mo
YpPaBHEHUSAM XUMUYECKHUX PEAKITUH,
€CJIM OJITMH U3 PEarcHTOB COJEPIKHUT
pUMeCcH

Ilonstue o KOPPO3HUH MCTAJJIOB

[Ieno4nbie METAIBI

OKcuabl ¥ THAPOKCUJIBI HATPUS U
KaJus

[IlenouHoO3eMeNbHBIC METAIIIBI —
KaJBLIIUA U MarHui

Bakueimue coeTMHEHNS KaJIbIUS

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

JKEcTkoCTh BOIBI M CIIOCOOEI €8
yCTpaHEHUs

[IpakTuueckas padora Ne 6 o reme
"YKécTkoCcTh BOJBI U METOBI €€
ycTpaHeHus"

ATIOMUHUN

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUIA

Kemneso

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1278

bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmorekxa [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

57

58

59

60

61

62

63

64

65

66

OKcuIbl, THIPOKCHUIBI M COJIH KeJe3a
(IT) n xene3a (II1)

O000111eHrE U CUCTEMATU3 AL
3HAHUU

[IpaxTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxneiine MeTalIbl M UX
COCAUHCHUSD»

Brruucnenus no ypaBHeHUAM
XUMHNYCCKUX peaKHHfI, €CJI1 OIUH N3
peaFeHTOB JIaH B I/I36I>ITK€ NnJIn
COJIEPKUT pUMecH. Beruncienus
MacCOBOH JOJH BBIXOJIa MPOIYyKTa
peaxiuu

O00011eHNEe U CUCTEMATU3ALIS
3HAHUMN

Konrtponsnas pabora Ne3mno teme
«BakHenmue MeTauibl U UX
COEJIMHEHUS

BemecrBa u MaTcpHraJibl B
MMOBCEAHEBHOM XKM3HU YEI0BEKA

XUMHUYECKOE 3arpsi3HEHNE
OKPYXaIoIIeil Cpeabl
Ponp xumuu B perieHnn
9KOJIOTUYECKHX MTPOOIeM

IToBrOopenue. Pemenne pacyeTHbIX

3aaad

https://m.edsoo.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35¢6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3150

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 [ToBTopenue. O600OIICHNE U | bubnnoreka [HOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
68 Utorosas koHTponpHas pabora Ne 4 | 1 bubnmoreka [JOK

o TeMe «XHUMHUSI BEIIECTBY https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68 4 7


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM MIPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH)

pacKpbIBaTb CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHH: arToM,
MOJIEKYJId, XUMHUYECKMM DIIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTCIIBHAs AaTOMHAas M MOJIEKYJISIpHas Macca, KOJINYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas A0S XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKanus — peakuMid:  peakUuM  COSAMHEHUs,  pPeaKkLuu
pas3IOKEHUs,, PEAKUMU 3aMELICHMs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLnu, TeIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BellecTBa (MPOIEHTHAs KOHIIEHTPAIIKs) B PaCTBOPE
I/IJ'IJ'II-OCTpI/IpOBaTI) B3aUMOCBSI3b OCHOBHBIX XHWMHUYCCKUX HOH?ITI/II71 nu
MPUMEHSATH 3TU MOHATHUS IPU ONMKUCAHUM BEIIECTB U UX MPEBPAIICHUI
MCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JUIsl COCTaBJi€HHS (HOpMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICH  3aKOHOB COXpPAHEHUs MAacChl  BEILECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO VYCHHS, 3aKOHa
ABoraapo

OTpeeNiTh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OHMHapHBIX
COCITUHCHUAX

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (10 YHUCIYy U COCTaBY
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIIOBOMY A (HEKTy)
BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MaccChl
BEIIECTB

BBIYHCIIATH MAacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa 1o (opmyie
COEIMHEHMS,

BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE

IMPUMCEHATE €CTCCTBCHHOHAYYHBIC MCTOAbI ITIO3HAHUA — Ha6J'IIO,Z[CHI/IC,

U3MEpPEHHE, MOJCIMPOBAHUE, FIKCIIEPUMEHT (PeaJIbHBIA U MBICTICHHBIN
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2.2
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24

2.5

2.6

2.7

3.1

3.2

33

ITo Teme: «Baxnenume npeacTaBUTeIN HEOPraHUYECKUX BEILECTBY

PacCKpbeiBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MTOHSTHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

OnpeAC/IATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpeIleJ'IéHHOMy KJIacCy

COeMHEHUH 1o Gopmyam
KJIaccu(UIIUPOBATh HEOPTaHMUECKUE BELIECTBA

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA
BEIIECTB pa3jIM4YHBIX KJIACCOB, MOJATBEPKAAs ONUCAHHE IpUMEpaMHu

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

IIPOrHO3UPOBATH CBOMCTBA BENIECTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HPOTCKAaHHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIOJNB30BAaHUS XMMHUYECKOW TIOCYAOH H
1a00paTOpHBIM 000OpPYZOBAaHHEM, a TaKXKe MpaBWIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U c061/1paHmo
ra3o00pa3HbIX BEMIECTB (BOJOpPOAAa W KHUCIOpOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIIEHHON MacCOBOM JOJIEM PAacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYeld M KUCIOT C TOMOIIBIO

MH/IMKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTHUE)
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckunn 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.

Xumudeckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIILHEIC peakuumn»

PaCKphIBaTG CMBICII OCHOBHBIX XHUMHWYCCKHUX TTOHSITHM: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroma,
XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,

CTETNeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢Gopmy I[lepmonuueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3U4aTh MOHSATHS «TJIaBHAS

noarpynmna (Arpymma)» u «mobouHas moarpynma (brpymma)y,

«MaJIble» U «OOJIBIITHE) NEpUOaAbI



3.4

3.5

3.6

3.7

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

1

1.1

1.2

1.3

1.4

1.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX DJJIEMEHTOB OT HUX TnoJoXkeHus B Ilepuoanueckoit

CHCTEMCE

COOTHOCUTHh  0003HAueHUsi, KOTOpble HUMEKTCI B  Tabnuue
«llepuoguyeckas  cucreMa — XUMUYECKHX  dieMeHToB I
MenneneeBa» ¢ YHUCIOBBIMHM XapaKTEPUCTUKAMHM CTPOCHHMS aTOMOB
XMUMUYECKUX DJIEMEHTOB (COCTaB M 3apsaa  41pa, oOluee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

ONpEeNeNsATh BUJ XUMHUYECKOM CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPraHUYCCKUX COCANHCHHAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

ITo Teme: «BeniecTBO 1 XUMHUUYECKas! peaKLUs»

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHSATHH: PpPacTBOD,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT IUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaThMbIe peakuuu,
OKHCITUTETFHOBOCCTAHOBHUTEIILHBIC peakum, OKHUCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIHUS,
aMm(doTepHOCTh, XUMHYECKass CBS3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTaJUIMYecKas pemeTKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PEaKknn

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX NOHATHH H
IIPUMEHSTH 3TH MOHATHUSA IPU ONMCAHNU BEIIECTB U UX NPEBPALLIEHUN
COCTABJISITh yYPAaBHEHUS AJIEKTPOJUTUYECKOM IUCCOLMAIMU KHCIIOT,
LIEJI0YEH M COJIEH, IOJIHBIE M COKPALEHHBIC YPABHEHUs DPEaKLUU
MOHHOT0 0OMeHa

PacKpbIBaTh CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN

MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ITHX peaKIuii

IIPOBOJUTH PACUEThI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu
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2.2

23

24

2.5

3.1

32

Ilo Ttemam: «Hemerayuibl U HMX COE€OUHEHUS» U «MeTalibl U HUX

COCOAUHECHUA»

XapaKTEepU30BaTh (OMUCHIBATH) OOIIHE U CIICHU(PUICCKUEC XUMUUECKHE
CBOMCTBA TPOCTBIX W CJIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHUUYECKUX PEAKIUi

COCTaBJIATb YPAaBHCHUA peaKqu/i, MOATBCPKAAIOIINX CYHICCTBOBAHHUC

FeHETHYSCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3jIMYHbIX

YCIIOBUSAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYAOH H
71a00paTOpHBIM 00OpPYZOBAaHHEM, a TaKXKe MpaBWIaM OOpAaIICHUS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU IO BBINOJTHEHHUIO
71a00pPaTOPHBIX XMMHYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

MNpOBOAWTL PC€aKUWM, MMOATBCPKIAAIONINEC Ka4eCTBEHHBI COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomupa, kapOonar, Qocdar, cummkar, cynaedar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUIECKUX BEILIECTB
ITo Teme: «XuMUS 1 OKpYIKarOIIas Cpeaar»

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJIK

BCIICCTBA; KOPPO3UAd MECTAJIJIOB

MPUMEHSTh OCHOBHBIE OIEpAIlMi MBICIUTENBHON JEATENbHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPHYMHHO-CICICTBEHHBIX CBSI3€H — JUISI  HU3YUYCHHS
CBOﬁCTB BCIIIECCTB U XHUMHYCCKHUX peaKHHﬁ; eCTeCTBeHHOHaquBIe
METOJbI TIO3HAHWS — HaONIOCHUEe, W3MEpEHUe, MOJICIHPOBAHUE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM YelOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHUA B XMMHHU. Yucteie BC€IICCTBA U CMECH. Crioco0n1

pasaciICHUs cMmeceit

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTHe U CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IGKyanHOG YUCHUC

XuMuueckas Q)opMyna. BajneHTHOCT, aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHYECKOT0 dJIEMEHTa

B COCAUHECHUN

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmyrnam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nUecKnue U XUMHYCCKHE SBIICHHS. XHUMHUYCCKas pCaKknusga u e€ IMPU3HAKH.
3akoH COXpaHCHUSA MACChl BCIICCTB. XHUMHUYECKHE YpaBHCHUA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHYECKHUX PEaKIUi (COeTUHEHMS, pa3I0oKEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOH MOCYI0#, C MpaBUIaMU
pabotel B saboparopuu W nOpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
0o0opyZOBaHHEM, H3yuY€HHE M oOnucaHue (QU3NYECKHX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmojaeHue Qusnyeckux (MIaBleHHE BOCKa,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKe, KUIEHUE U KOHACHCAIUsl BOJbI) U
XUMUYECKHX  (TOpeHHe  CBeuYd, [MpOKaJMBaHWE MEJHOW  MPOBOJIOKH,
B3aMMOJICHICTBUE MeNa C KHCJIOTOW) SBJICHUH, HAONIONEHHWE M ONHCAHUE
IPU3HAKOB MPOTEKAHHWA XUMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, pas3IoKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHUCTBHE Kelie3a ¢ PaCTBOPOM
conu meau(1l), n3ydenue cnocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,
(bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIAIMS, XpoMarorpadus), MmpoBeicHUE

OYHUCTKH HOBapeHHOﬁ COJIN, HaGHIOIIeHI/Ie " OIMMCAHUC PE3YJILTATOB IIPOBCIACHUA
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OIIbITa, WJUIFOCTPUPYIOUICTO 3aKOH COXpaHCHHA MACChbl, CO3OaHUC MozaeaeH

MOJIEKYJI (IIapOCTEPIKHEBBIX )
Baxxueiimue npeacTaBUTeNIM HEOPTaHMYESCKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxoskaeHwe Kuciaopoja B mpupoje, GU3NYecKHe M XUMHYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kwuciopoga. CrocoObl
MOJy4eHHUsI KUCIOpoJa B J1ab0OpaTopuud W MPOMBINIICHHOCTH. KpyroBopot

Kucioposa B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

TemnoBoit 3 ekt XUMUIECKON peakluy, TEPMOXHUMHUECKHUE YPAaBHEHHUSI, K30~
Y SHIOTEPMUUYECKHUE peaKMu. TOIUIMBO: YroJib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUJICHUC MTAapHHUKOBOI'O S(I)CI)GKT&, pa3spymieHue O30HOBOI'O CJI0s

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Boaopozia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucnorse! u conun
MossipHbIid 006EM Ta30B. Pacy€Thl Mo XMMHYECKUM ypaBHEHHSIM

dusnyecknue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacpllieHHbIe 1 HEHACBILIECHHBIE PAaCTBOPBI. PacCTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4YenoBeka. Kpyrosopor
BOABI B TMpupoje. 3arps3HeHHe NpUpPOAHbIX BoA. OxpaHa M OYMCTKa
MIPUPOJIHBIX BOJ

Knaccugukanus Heopranmueckux coequHeHunit. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpasyomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE
CBOMCTBA OKCHIOB. [lomyuenue okcnaoB

OcHoBanus. Knaccudukanuss ocHOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA
ocHoBaHMU. [TonyueHre ocCHOBaHUI

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. ®usnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTaimnoB H.H. bekerosa.
ITomyyenue kucior

Comu. Homenknarypa coneil. @usznyeckue M XMMHUYECKHE CBOMICTBAa COJEH.

[Tonydenue coneit

I'ereTnueckas cBI3b MEXKIY KilaCcCaMU HECOPraHUYCCKUX CO@,I[I/IHCHI/II\/'I



2.11

3.1

3.2

3.3

XVUMHUYECKUH  D3KCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpHKaHUS
KHUCJIOpO/a B BO3JyXe, IOJy4YyeHHe, cOOMpaHMe, paclo3HaBaHUE U M3Yy4YECHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCJIOBHsI BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1oxkapa), 03HaKOMIICHHE C
oOpa3iilaMi OKCHJOB U ONHCAHHE WX CBOWCTB, IIOJIyYCHHE, COOWpaHHeE,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (ropeHue), B3auMoeicTBue
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO UCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmrofieHue oO0pa3lioB BEIIECTB KOJUYECTBOM | MOJb, MCCIEIOBAHUE
OCOOEHHOCTEHl  pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MacCOBOM J10Jiell pacTBOPEHHOIO
BELIECTBA, B3aMMOJEWUCTBUE BOJbl C MeTaJIaMU (HaTpUeM U KajbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIpPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYEed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHUE 00pa3lioB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHHE H3MEHEHUs
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMojieiicteua okcuga menu(Il) ¢ pacTBopom cepHON KHUCIIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, ITI0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METaula JApYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1ay 1o TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEeIMHEHUI

[lepuonnueckuii 3akon u [lepuonnueckas cuctemMma XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble TOMBITKUA KIACCH(PUKAIMU XUMUYECKUX JJIEeMEHTOB. [loHsaTHe O
TPYIIaxX CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEIbHBIC METAJLIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCHU bl U THAPOKCHUABI

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3iieMeHTOB [1.1.
Meneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMuueckux dnemeHtoB [[.M. Menneneesa.
Ilepuonbr u rpynnel. PU3MYECKUI CMBICT TOPAJIKOBOIO HOMEpa, HOMEpPOB
MEpUOJa U TPYIIIBI dJIEMEHTA

Crpoenne atoMoB. CocraB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue

SJICKTPOHHBIX 000JI0OYEK aTOMOB NIEPBEIX 20 XMMHMYECKMX 3JICMCHTOB

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOTO
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3JIEMEHTA MO ero noyuoxeuuto B [lepuoanyeckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBONCTB MO TpyINaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XMMUYECKUX
AJIEMEHTOB ISl pa3BUTUs Hayku U npaktuku. .M. MennaeneeB — y4€HbId U

rpakJaHuH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTCJIBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

Crenenb okucieHusa. OKHCIMTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUYECKUH OKCIIEPUMEHT: H3y4YeHHE OOpaslloB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEaKlnii (TOpEeHUE, PEaKIIUU Pa3I0KEeHUs, COSTUHEHNUS )

IIpoBepsieMblii JJIEeMEHT COACPKAHUSA

BemectBo n xummnyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKUX dnemeHToB J1.1.
MenpaeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOICTB
XUMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaiuus, KaJIbIUi U HX
COCIMHEHUI B COOTBETCTBHM C IIOJIOXKEHUEM djeMeHTOB B llepuoamnueckon

CUCTEMEC U CTPOCHUEM HUX ATOMOB

CtpoeHne BemecTBa: BUIbl XUMHUYECKOW CBSI3U. THMBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKOW PEIETKU
1 BUJA XUMU4ecKko cBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
BellleCTB (MEXIyHApOAHas U TpUBHaIbHAas). XUMHYECKUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  Pa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccuukanus XuMUYECKHX PeaKkIMi M0 Pa3IUYHBIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(dekry, mo
U3MEHEHMIO CTENeHEH OKHMCICHHMS XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH,
[0 YYacTHIO KaTaau3aropa). OK30- M 3HIOTEPMHUYECKHE  peakluu,

TEPMOXHUMHUYECKHE ypaBHEeHUs. [IoHATHE 0O CKOPOCTH XUMUYECKOM peaKiuu
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[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TEPOreHHBIX peakuusax. IlonaTne 0 XuMU4ecKoM paBHOBECUM.
@akTOphl, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pPEAaKUHMH M IIOJIOKEHUE

XUMHYECKOI'O paBHOBECHU A

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUH C HCIOJIb30BAHMEM METOMA

AJIEKTPOHHOTO OajlaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, annoHbsl. MexaHu3M IUCCOLMAIMU BEILIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckoi cBs3u. Crenenb quccouuanui. CUIbHBIE U CIa0ble 3JEKTPOJIMTHI.
Peakuuun MoHHOro oOMeHa. YcCIoBHS HNPOTEKaHUs PEaKLUi MOHHOro oOMEHa,
MIOJIHBIE U COKpAlEHHbIE HOHHbBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojiell B cBeTe MNpeACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIE peaknu Ha MOHBI. [IoHsATHE O TUAPOIU3E COoJIeit

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHUE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEeMeTauloB (rpadura u
azMasa), CIIOKHBIX BEHIECTB (XJIOpuAa HATpHUsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakiuu OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOLMALMM  KUCJIOT, Iejaoded M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAaKUUi (FOpeHHe, peakiy pa3iioKeHUs, COeIUHEHHS);
pacrno3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C IOMOIIbIO0 KaUECTBEHHBIX pEaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIUHCHU A

OO6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHun okucieHus. CTpoeHne u Gu3nuecKrue CBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3aumoJielicTBHE C MeETaulaMH, HEMETaUlaMHy, IIeJo4yaMu). XJIOPOBOAOPO.
CosngHast KUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYEeHHE, MpUMeHeHue. [lericTBue
XJI0pa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeloBeKa. BaxkHelmme XJIopuabl U UX

HaxO0XXJICHHE B MIPUPO/IC
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OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTePHbIE CTENICHN OKUcieHus. CTpoeHune U (pu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XHMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
¢du3nueckue W XUMHYECKHE CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHas KHCIOTa, GU3NYECKUE M XHMMHYECKHE CBOWMCTBA
(o0mme Kak MpeACTaBHTENsS Kjacca KHUCIOT U creruduieckue). XMMHUIeCKHe
peakiuu, JIeKalue B OCHOBE MPOMBIINUICHHOTO CIOc0o0a IMOJIYYEeHUsI CEPHOM
KHCJIOTBI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAA pCaKUusa Ha
cyibdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupoae. XUMUYECKOe
3arps3HEHUE OKPYKAIOUICH CpPEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3yXa U BO,Z[OéMOB), CIIOCOOBI €r0 IpeaoTBpalliCHUA

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTETICHH OKUCIICHHS. A30T, paclipoCTpaHEHUE B MPUPOIE,
¢dbu3nueckrue U XMMHYeCKHe cBoiicTBa. KpyroBopot a3zoTa B mpupojie. AMMHUAK,
ero (pu3MYecKre M XMMHUYCCKUE CBOKMCTBA, MOJy4YeHHEe W mpuMeHeHue. Conm
aMMOHHS, UX (U3NYECKHE M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KadectBeHHasi peakiiusi HAa MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHeE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crnenuduueckue). Vcmonp30oBaHe HUTPATOB M COJieH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKPYXKaroIIeH
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYBBI

1 BOJOEMOB)

docdop, amnorpornHsle Mogudukauu (ocdopa, puzndeckue U XUMHUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Quanyeckue u
XMMHUYECKHE CBOMCTBa, monydeHue. Mcnomb3zoBanue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
MOJU(UKAIMK, PACIpPOCTPaHEHHE B MpHUPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuaibl yriiepoaa,
ux (usnyeckre M XMMHUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OPraHU3MBL,
MOJIy4eHHE U TIPUMEHEHHe. DKOJIOTUYECKUe MPoOIeMbl, CBA3aHHBIE C OKCHUOM
yriepona(lV); rumoresa rino06agbHOrO MOTEIUICHUS KJIMMAaTa; TMapHUKOBBIN
a¢pdext. YrompHas kucinora W €€ conm, UX (UINYECKHEC W XUMHUYECKHE

CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-
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HoHEL. Mcnonap3oBaHue Kap6OHaTOB B GBITy, MCIUIMHC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, aleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kucnora). Ix coctaB u xumuueckoe ctpoeHue. [lonstue o Ouoiormuecku
BXHBIX BEIIECTBAX: XHpax, OENKax, yrieBoJaXx — W WX pOJIU B KHU3HU
yenoBeka. MarepuaabHOE€ €IMHCTBO OPraHUYECKUX UM HEOPraHMYECKUX

COE€IUHEHUN

Kpemunuii, ero ¢usnyeckne © XWUMHYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupoje. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaskHele cTpouTenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIEMEHT, OeToH, jkene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCCHHGBHOﬁ KHN3HHU

XUMHUYECKUI HKCHEPUMEHT: M3ydeHHE 0Opas3l0OB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KAa4eCTBEHHBIX PEaKIMi Ha XJIOPHUA-
MOHbI M HaONIOJICHHE MPHU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIHe
(u3nuecKre U XUMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0paslamMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COCNMHEHHUSIMU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyrauBaHus caxapa IoJ JEHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTBHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEJCHHE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YA0OPEHUH; TOJIyYeHHE, COOMpaHne, paco3HaBaHUE 1
U3Y4EHHE CBOMCTB aMMMAaKa; IPOBEJCHHE KauyeCTBEHHBIX pEaKIHMi Ha HOH
aMMOHHMS U ¢ocar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MeNbI0 (BO3MOKHO
WCIIOJIb30BaHNE BHJIEOMATEPHANIOB); H3yUYE€HUE MOJIeNe KpHUCTaUIMYECKUX
peméTok anmaza, Trpadura, (¢QyJUlepeHa; O3HAKOMIJIEHHE C IPOLIECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHUE, cOoOMpaHMe, PACIO3HABAHWE W H3Y4YECHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHWE KAuyeCTBEHHBIX pEakUMi Ha KapOoHaT- M

CUJIMKAT-UOHBI MW HU3YUCHHUC TIIPHU3HAKOB HX IPOTCKAHUA; O3HAKOMJICHUC C



3.1

3.2

33

34

3.5

3.6

3.7

HpOHyKHHGﬁ CHJIMKATHOM MPOMBINIJICHHOCTH; PCIICHHUC SKCICPUMCHTAIBHBIX

3aaa4 I10 TEME «Baxneinme HeMeTaJlJIbl U UX COCAUHECHUA»
MeTtamisl 1 BX COCAUMHCHUA

OOw1ast XxapakTepUCTUKAa XMMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxxeHuss B Ilepuonuueckoi cucreMe XUMHUYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHns aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIM4YecKasl KpUCTaIMyeckass pemeérka. OJIEKTPOXUMHUYECKUN  psf

HaprI}KCHI/Iﬁ MCTAJI1JIOB

Ouznyeckue U XUMUYECKUE CBOICTBA MeTaluioB. OO0Iue croco0bl MOTyYeHHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIITIEHHOCTH

[[lemounple MeTaJUIBl: TMOJOXKeHUEe B llepuonnyeckol cuCTeME XUMUYECKHX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHUE B MPUPOJE.
Ou3nyecKkue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THUAPOKCHUIBI HATPUA W KaJius. HpI/IMeHeHI/Ie IISCJIOYHBIX MCTAJJIOB U HUX

COeIMHEHUN

[IlenoyHO3€MENBHBIE  METAUIBl  MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4EeCKuX 3i1eMeHToB /.M. MenneneeBa; ctpoeHue
X aTOMOB; HaxXOXIEHHE B Npupoae. PU3NYECKHME U XMMHUYECKHE CBOMICTBa
MarHus W Kaublus. Baxuelmme coeauHEHUs Kaublus (OKCHUI, THUIAPOKCHI,

conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomMuHuil: nonoxkeHue B Ilepuoauyeckoil cUCTeME€ XMMHUYECKHX 3JIEMEHTOB
J.. MennaeneeBa; CTpOCHHE aToMa; HaxoxKJaeHue B mpupoae. dusmdeckue u
XUMHAYECKHE CBOMCTBA alOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJIITFOMUHUSA

Keneszo: nonoxenne B [leprnonnueckoi cucreme XxumMuieckux snementos [[.U.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJeHue B mpupoge. Pusnyeckue u
XMMHYECKHE CBOMCTBa jkene3a. OKcuIpl, ruapokcuabl U coiu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOCTBA U IOTyUYEHUE

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3liaMi METaJUIOB U CILJIABOB,
X (U3NYECKMMH CBOMCTBAMM; U3YUYEHHE PE3yJbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA Kalblusg W HaTpus C BOAOHM (BO3MOXKHO

WCIIONBb30BAHUE BHJIEOMATEPHANIOB); HMCCIIEIOBAHME CBOWCTB MKECTKOW BOJBL;
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rmpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIOJIb30BAHHE
BHJICOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHMUsI KA4eCTBCHHBIX PEaKIIMi HAa HOHBI
(mMaraus, xanbius, anroMuHus, uuHka, sxeneza(ll) u xemesa(Ill), memu(Il);
HaOJII0JICHUE W OMMCaHKE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss W Kaiublusad  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
nccaeaoBaHrue aM(GOTEPHBIX CBONCTB THAPOKCHIA ATIOMHUHUS W THUAPOKCH]IA
LIMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxueiime MeTauibl 1

HUX COCAUHCHUA
XuMmus 1 OKpYyJKarouas cpelia

HoBrie MaTcepurajibl U TCXHOJIOTUH. BemectBa u MaTcpHrajibl B HOBCCHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mCIIONB30BaHKUE BEIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOM  I'pPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromiei cpenst [1/IK. Pons XxuMuu B pelieHUH SKOJIOTHUECKUX MPOOIIeM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEPaOOTKU, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

XUMUYECKUH 3KCIEPUMEHT: U3ydyeHue o0pa3loB MAaTepHaJIOB (CTEKJIO, CIIJIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)



IPOBEPSIEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHMUS

Kon
NpoBePSIEMOro
TpedoBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoBe PI'OC

IIpencraBienue:

O I[I03HABAa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTYphl M IpPaKTHYECKOU
JEeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKHUX MCTOAAX HMCCICAOBAaHUA BCHICCTB W H3YUCHHA
XUMHUYCCKUX peaKuMﬁ; YMCHUEC HCIIOJIb30BaTh MOACIHN JUIA

0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U Cc/eNaTh OCO3HAHHBIM BBIOOP XMMHU Kak MPOQUIBHOIO MpeaMeTra

IpU NIepexo/ie Ha YpPOBEHb CpeHero o011ero o0pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMU H YMCHUC TIPHUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEUIINE XUMHUYECKHE TOHATUSI: XUMHYSCKUUN OJIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOPOAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHasa
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKmus, pEeaKIuu COCTUHCHHUS, PEAKIMH PA3NIOKCHHS, PEaKIun
3aMeIeHUs, peakM OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKUE DPEaKIUH, PACTBOP, MAcCOBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MAacCOBast JI0JISl U MPOLEHTHAS KOHIEHTPAIHS

BCHICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas



2.2

23

3.1

3.2

3.3

3.4

opburtanb, paauyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIApHAS
KOBaJICHTHAast  CBs3b, HMOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuIn4yecKasi,
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHMOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, peakKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIe ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karanuzarop, [IJK, xopposus

METAJIJIOB, CILIABLI

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

BHGKTPOHHTHQGCKOﬁ AUCComranumn
BrnaneHne ocHoBaMH XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM wyHCcIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHMMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe MPOrHO3UPOBaTh BIMSHUE BEIECTB
¥ XMMHYECKHUX IPOIIECCOB HAa OPTaHU3M YeJOBEKa U OKPYKAOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

HaJIM4ue OMbITa pabOThl C Pa3IMYHbIMU MCTOUYHHMKAMHM WH(OpMaLUu
N0 XUMHMM (Hay4dHas M HAy4YHO-IOIMYJISipHAas JHUTEparypa, CIOBApH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

YMEHHE OOBEKTUBHO OLIEHUBaTh HH(POPMALMIO O BEIECTBAaX, WX
NPEBpalICHUsIX M IPAKTHUYECKOM INPUMEHEHMM UM yYMEHHE
UCIOJIb30BaTh €€ JJIs pelIeHUs] yueOHO-[T03HABATENbHBIX 3374

BnaneHHe OCHOBAMH ITOHATHHHOI'O armnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJCHUs (HOpMYJ HEOPTraHWYECKHX BEILECTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

YPaBHEHUN  XUMHYECKHUX  PEAKIMd; OCHOBAMHM  XHMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOi)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUS 31eMeHTa B [lepuomuueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AJIEKTPOHOB), PACHPEECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX IICPHUOAO0B, KaJIMA U KAJIbIIUA

[IpencraBaenne 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
IOPOCTBIX U CIOXKHBIX BEIIECTB OT IIOJOXEHHUS 3JIEMEHTOB B
[lepuoguueckoit cucremMe (B MaybIX HEpUOAAX M IJIABHBIX

HOArpYINax) 1 JIEKTPOHHOI'O CTPOCHUS aToMa
YMeHue Ki1accupuImupoBaTh:

XUMHWYCCKUEC DJICMCHTHI

HEOpraHUYECKUE BEIeCTBa

XUMHUYCCKUEC pCAKIINHA

YMeHue onpeaers:

BAJICHTHOCTb W CTCIICHB OKHUCJICHUA XUMHWYCCKHUX DJICMCHTOB, 3apsan

HOHa

BUJI XUMHYECKOHM CBSI3M U THII KpHCTaHHHqCCKOﬁ CTPYKTYpPbI B

COCTUHEHUSIX
XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
OKHUCJIUTEh © BOCCTAHOBUTEIh

YMeHue xapakTepu3oBarh (pU3nUecKre U XHMHUUECKHUE CBOMCTBA:
MPOCTBIX BEMHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kalud, Mar”ui,
KaJIbIIMH, aTFOMHHHH, JKEJI€30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
MetamuioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (Il u
III), okcunpr yruepona (I u 1IV), kpemuns (IV), azora u dhochopa (111
u V), cepol (IV u VI), cepuucras, cepHasi, azoTucras, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )

MMPOrHO3UPOBATH u XapaKTCPU30BaTh CBOMCTBa BCIICCTB B



10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

3aBUCMMOCTH OT HX COCTaBa U CTPOCHMS, MPUMEHEHHE BEIIECTB B
3aBHCHUMOCTH OT UX CBOMCTB, BOBMOXHOCThH MPOTEKAHUS XUMHUYECKHUX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPaBHEHUS PEaKIuil, B
TOM YHUCJIE:

peaxiuii HFOHHOTO OOMeHa

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLnit

WUTIOCTPUPYIOUINX XMUMHYECKHE CBOICTBAa M3yUYEHHBIX KJIAcCOB
(TpyIin) HEOPraHMYECKUX BELIECTB

MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU

YMeHue BIYUCIATH (IPOBOUTH PACUEThI):

OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUHU

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIISCTBA M €r0 MacCy, 00beM Tra30B

M0 YpaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAUTh KOIUYECTBO
BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUU
Brnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJaMH  HAy4YHOro  TO3HaHUA (HaOIOIeHue,
U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MTPH U3yUEHUH BEIIECTB U
XUMUYECKUX SIBICHUW; yMEeHHEe CPOopMyIHpoBaTh MpobieMy u
MPEJIOKUTH MMYTH €€ PEIICHUS

Oe3omacHOil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
MOCY/I0¥ M JTa0OpaTOPHBIM 000PYO0BAHHEM

MpaBUIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3YEMbIMU
B TMOBCEHEBHOM XKM3HU, TPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
3JI0pOBbSl U OKPYKAIOWIEW MNPUPOAHON Cpellbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIE OPTraHU3MBI OMPECIEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIICHUS] W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA

Hanuuue nmpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIHEAYIOMNUX XUMUYECKUX IKCIIEPUMEHTOB:

W3YYCHHE U OMHUcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WJUTFOCTPUPYIOIME IPU3HAKYU IIPOTEKAHNS XUMUUECKUX PEAKLIUM
U3y4YeHUE CIOCO0OB pa3JieIeHUs cMecei

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4€HUE
BOJIOPOJIa U M3Y4YEHHUE €ro CBOWCTB; MOJYUYEHHE YIJICKHCIIOrO raza u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

paCTBOpéHHOFO BCIIECTBA

PUMEHEHUE WHNKATOPOB (;1akmyca, METHIJIOpaHKa u
¢denondranenna) i ONpeneNieHHs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

HCCIICIOBAHNEC ¢ OIMCAaHHE CBOMCTB HCOPraHnM4CCKUXx BCLICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTaJlllaMu,
OKCHJaMH MCTaJlJIOB, PaCTBOPpUMBIMHA )51 HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJIMH; IIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro MCETalyla JpyruM HU3  pacTBoOpa  COJIH;
HUCCICIOBAaHUC an)OTepHBIX CBOICTB THAPOKCUAOB AJIIOMUHUA U

MUHKA

pelIeHre IKCIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCJIMHEHUIY; «DNEKTPOIUTUYECKAS
auccomuanusay; «BaxHeWmnmme HeMETaIbl M WX COCIUHEHUS,

«Baxueiine MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pEaKuii MOHHOTO OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIKUE B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIlHs, aTFOMHHHUSI,
xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

Ymenue:

MPEJCTaBISTh PE3yJAbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKA3aTeNbCTB, TPaUKOB W TAOMUI] M BBIABIATH SMITUPUICCKHEC
3aKOHOMEPHOCTH

YCTaHABIIMBAThH CBSI3U MEXKJIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU

SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS
YucTtsle BemecTBa U cMecu. CiocoObl pasiesieHus: cMecei

ATOMBI H MOJICKYIJIBI. Xumuueckue diieMeHThl. CHMBOIBI  XHMHYECKHUX

OJICMCHTOB. HpOCTLIe X CJIO0XXHBIC BEIICCTBA.

XuMuueckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHMX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHocHUTeIbHAsT aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHAdA Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCAMHCHUN

KonmuectBo BemectBa. Mosib. Monsipaas Macca. MolsipHbId 00BEM Ta30B.

BzauMocBs3b KOJIMYECTBA, MACChI U YHUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

du3nyeckue U XUMHYECKHE SBJICHHS. XHUMHUUYECKas pakuusa n e€ IMPpU3HAKH.

3akoH COXPAHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHUA

HepI/IOIII/ILIeCKI/Iﬁ 3aKOH H Hepnozmqecxaﬁ CUCTEMAa XHMMHUYCCKHUX OJICMCHTOB

1. MenneneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XumMudeckux snemeHTon (.M.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHOJa U T'PYIIIbI 3JICMCHTA

Crpoenune aromoB. CoctaB atroMHbIX saep. M3oromsl. Onextponsl. CTpoeHHe
AIIEKTPOHHBIX  000JI0ueK aToMOB TMepBbIX 20 XUMHYECKUX IJIEMEHTOB

[Tepuoanueckoit cucremsl .. Menneneena

3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHUMHYECKHUX DJIEMCHTOB IEPBBIX Tpex
NnepruoaoB, Kajiud, KaJlbIHA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTANNIMYCCKUX W  HEMETAIMYCCKUX CBOf/iCTB) n HX COG)II/IHGHI/Iﬁ B
COOTBECTCTBHUM C IIOJJOXKCHHEM DJJICMCHTOB B Hepno;mquKoﬁ CUCTEME H

CTPOCHHEM HX aTOMOB
Crpoenue BelecTna

Xumnueckass cBsi3b. KoBaneHTHass (MoJisipHass W HEMOJSIpHasl)  CBS3b.
ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meraminueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunel KpUCTAJUIMUECKUX PEIIETOK (aTOMHAas, MOHHAs, METauInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJIMYECKOM PEIIETKH M BUAA

XUMHYECKOH CBSI3U

Baxuelime npeacTaBUTENM HEOPraHMYECKUX BelecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHHUH: OKCHJIOB
(comeobOpa3ytomue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC) u
Hecoeo0pa3youe; OCHOBaHMW (IIEIOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KACIOT  (KUCIOpOACOAepKaie ¢  OeCKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CpEIHUX M KUCIIBIX)

duznyeckue M XHUMHYECKHE CBOMCTBA MPOCTHIX  BEHIECTB-HEMETAILIOB:
BOJIOPOJIa, XJIOPa, KHUCIIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

dusznueckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECCTB-METAUIOB: JIUTHS,
HATpHsl, Kajaus, MarHusi U KaJblUs, aJIOMUHHS, jKelie3a. DICKTPOXUMUUECKHUI

pAaa HaHpH)KeHI/Iﬁ MCTaJ1JI0B

dusnueckue U XMMHUYECKHE CBOMCTBAa BOJIOPOJHBIX COEIMHEHHH HEMETaUIOB:
XJIOPOBOZIOPOA, CEPOBOAOPOIA, aMMHUAKA

dusnyecknue U XMMHYECKHE CBOMCTBAa OKCUAOB HeMeTtamoB: cepel (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). Ilonyuenue
OKCHJIOB HEMETAJLIOB

Xumnueckue cpoictBa okcunoB: MeTaioB [A-IIIA rpymn, nunka, menu(ll) u

xenesza(ll, III). [TomyueHne okcua0B METAIIOB

XUMHYECKUE CBOMCTBa OCHOBAHUH M aM(OTEpHBIX THIPOKCHIOB (Ha MpUMepe
TUAPOKCUIOB aIOMUHUS, JKeneza, UuHKa). [lomydyenue ocHOBaHuil U
aM(OTEPHBIX THAPOKCHJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHUCTOM, CcepHOU, a30THOM, (hochopHOU, KpeMHUEBOH, yroiapHOW. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tosrydenue kucnor

OO6ume xuMHuyeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHCIOpPOJa, aMMHaKa,
YIJIEKHUCIIOro ra3a B jabopaTopun

[Tomyuenne amMmuaka, CepHON W a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI MOTYYSHHS METAJIIOB
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I'enernueckas CBS3b MEK/y KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN
XUMUYECKUE PEAKIIUU

Knaccugukaius XuMHUECKUX PEaKLUUi 10 pa3IMYHbIM MPU3HAKAM: 110 YHCITY U
COCTaBY Y4YaCTBYIOIIMX B pPEAKLMU BELIECTB, MO TemioBoMy 3ddexry, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

TennoBoil 3¢ pexT XUMHYECKON peakIui, TePMOXUMHUYECKHE YPaBHEHU. DK30-

N OHAOTCPMHUYCCKUE PCAKIIUH. TepMOXI/IMI/I‘ICCKI/IC YpPaBHCHUA

OKHUCIUTEIBHOBOCCTAHOBUTEbHBIE peakuu. OKHCIUTEIN U BOCCTaHOBHUTEIH.
[Ipouecchl  OKMCIEHMSI M BOCCTAHOBJIEHHSA.  ODJIEKTPOHHBIM  OanaHc

OKHCIIMTEIbHOBOCCTAHOBUTEIIHLHOM pc€aKknuun

Teopust AMEKTPOTUTHUECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DIEKTPOIUTHI U

HEOJICKTPOJINTLI. CuibHbIE U caa0bIe QJICKTPOJIUTHI. CreneHb Jucconnanumn

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAaHUA peaxunﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKIIMN
XHUMHS ¥ OKpYyXKarolas cpeaa

BemectBa m Marepuansl B TIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCMOJIb30BaHUE BEUIECTB M XUMHUECKUX peakUui B jabopaTopuu H OBITY.

HCpBaSI MMoOMOIIb IMMPHU XUMHYCCKUX OKOrax U OTPABJIICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro MNpeaoTBpaIlCHUs
[IpenenbHass nomyctumas koHueHtpauusi Bemects (IIJK). Pomp xumunm B
pEeLICHUH HKOJOTMYeCKUX TMpolieM. VYcCuieHHe MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CIIOSI

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U X COCIUHEHUN B
ObITY, MEIWIMHE, MPOMBIIIJICHHOCTH U CelbCKOM Xo3sicTBe. [Ipumenenue
METaJUIOB M CIUIaBOB (CTajlb, YYTYH, JIIOPAJIOMUHMMA, OpoH3a) B OBITY U
MIPOMBINIJIEHHOCTH UX coeuHeHui. [IoHsITHEe 0 KOppO3UK METANIJIOB, OCHOBHBIE
CHOCOOBI 3aIMUTHI UX OT KOPPO3UH

[TpupoaHble HCTOUYHUKHU YTIIEBOJAOPONOB (Yroyib, MPUPOIHBIN Ta3, HEPTh),
MPOJYKTHI UX NepepaboTku (OEH3MH), X POJIb B OBITY U POMBILUIEHHOCTH
[lepBoHayabHbIE MOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHMSX
yrieposaa (MeTaH, 3TaH, STWJIEH, alleTUIIEH, 3TaHOJI, TTIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTne 0 OMOJIOTMYECKH Ba)KHBIX BELIECTBAX: JKUpax, Oelkax, yrieBojax — U Ux

PO B )KU3HU YCIIOBCKA
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Pacuérsr:
o popmynamM XUMHUYIECKUX COCTUHEHUIN
Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

Mo XUMHUYCCKUM YpaBHCHUAM
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