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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T NPENCTaBICHHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH MpeaMmeTa st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DYHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEH I  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOlUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNW XUMHHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaMUid MUPH,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyYEHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Ipy M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BayKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCa0BU, CTOCOOCTBYIONIUX MPUOOPETEHNUIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UYHCJE€ YMEHHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3bp KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUi (COeTMHEHNUS, Pa3I0KEHHUsI, 3aMEIICHHs], OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HaOJIOJIEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEICHHE OUUCTKH ITOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jneMeHT U mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpBIL.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpPOIHbIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEECICHUE COACPKaHUs KUCIOPOJa B BO3AyX€, MOJYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOWMpaHUE, PACMO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJU, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otonsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pPaJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATUS: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJNEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalusd, Kaldbluid MU HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiums XuMAYECKUX peakiuii Mo pa3IuvdHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBieHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIC YypaBHEHUsA peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCa UCCOUMALMU KHUCIOT, IIEJOYed U COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHWe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCJIOT U chenududeckrne). XHUMHUYECKHE PEaKIlvu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIHU,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJIyueHHe, (PU3NYecKue U XUMHUYECKUe
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, HOuBbl U BopoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecCKne U XMMHYECKHE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B KM3HHM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmue mnpeactaBieHusi 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIIOTHI, MPOBEIECHNE KAaUeCTBEHHOW peaKIK Ha cylbdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POChHOpPHBIX yIOOpEeHUM, MoydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast XxapakTepUCTHKAa XUMUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B llepuognyeckon cucreme XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueliue coequHeHHUs KalblUs (OKCHUI, THUIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HaTpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPHUATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEend cpeanl (MpenesibHas AOIMyCcTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBsS3€H MpU HM3yYeHHMH XMUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsij, NPOBOJHUKHU,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOIITUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCe OTOW Y4YeOHOM [eATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKUM U COCTAaBIIIOLIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA INOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl eI TSILHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yUeOHBIC AEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XMMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPXKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU 3P EKT peakiiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUHA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoandeckass cucrema xuMmuueckux snmemeHtoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy W COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM  000pYJIOBaHMEM, a TaKXe IMpaBwiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaklMsi, XUMUYECKasi CBS3b, TEIUIOBOM 3¢ ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
aIyIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUSI XMMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA MO0 XUMHUYECKOH (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoid cUCTEMbl XMUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKUE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClEeUUPUUECKUEe XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKIIUN MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonun-, kapoonart-, ¢ocdar-, cuiIMkar-, cyiabhar-, THAPOKCHUI-HUOHBHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHnoBaHue pa3aesioB u DJIeKTpoHHbIe (HU(POBHIE)
KonTposbHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMust — BakHast 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 5 bubnuorexa [{OK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Hroro no paszneny 20

Pa3nen 2. BaxkHeiimme npeacTaBUTe I HEOPraHUYECKUX BelECTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmmnoreka HOK

' 00 oKcuIax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonsarue o kucmorax 3 1 bu6muoreka [JOK

' U COJISX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHHSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c

HWroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE 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

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTensio- 8 https://m.eds00.ru/7f41837c
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

Hroro mo paszey 15 E;I[inlpllr(r)f:;(si? rouﬁf4l837c
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie  IIpakTuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuM
11 [ToBTOpEeHME U yriayOIeHHe 3HAHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. 8 1 1 bubnnorexa [HOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edso0o0.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYHTIRL 2-€p https://m.edso0o.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LIOK
' PYHIBL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
24 snemeHToB |VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . Py ' poa https://m.edso00.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTa/iIbI M HX COeTUHEHU ST

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuene MeTaisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEIOBEKA 3 bubnnorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabhubie | IlpakTnueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 IIpenmer xumuu. Ponp XuMuu B KU3HU 1 bubnuorexa [JOK
yeJjioBeka. Teja 1 BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAX MO3HAHMS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1ab0OpaTOpUU U IPUEMBI 1 bubnuoteka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEMY
YucTele BemecTBa U cMecH. CIIocoObI bu6mmoreka [IOK
4 . 1
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubmmorexa [OK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOU COJIN)»
bubmuorexa [JOK
6 ATOMBI H MOICKY I 1 https://m.edsoo.ru/ff0d2a6c
7 XuMHu4decKue 3J1eMEHTHI. 3HaK! 1 bu6mmorexa [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U clOXKHBIE BELIECTBA 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmmorexa [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

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
10 X .B
uMiieeKas (popuyna. BanentrocTh https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
OTtHocuTenbHAas aTOMHAas Macca. bubmuorexa [JOK
11
OtHoOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOrO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBusl IPOTEKAHUS bubnuoreka [IOK
15 .
XUMUYECKHUX PEaKLni https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Breruucienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa [JOK
n N P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUuecKuX peakuui
18 (coenMHEHUs, PA3IOKECHUS bubmmorexa [OK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHMs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeaucT. O000IIeHe U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

BO3ayxa. Kucinopon — sneMeHT u

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
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IIPOCTOEC BEUIECCTBO. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
oz 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrniocoOblI MoyTydeHus KUCIopo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKIIUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar 5[3H€I§I/I€ql;O3 ’ a, CIIOCOOBI zro bubmorexa LHOK
p AyXd,s https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tony4yenne u cobupanue KUCI0poia bubmmorexa [OK
i N p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)
97 Bonxopon — aneMeHT U mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckas padota Ne 4 o Teme
bu6mmoreka [IOK
31 «[Tonydyenne u coOupanme BOAOPOA,

W3yYEHHE €ETO CBOWCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4f42

MoutsipHbIii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4eCcTBa
33 BEIIIECTBA I'a3a 10 €ro U3BECTHOM bubmorera [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Breraucnenns o005EMOB ra3oB 1Mo
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peakl N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 DduU3nYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachilieHHbIS
37 u HiHaCBIpeHHBII;) acTBOpBI. MaccoBast bubmorexa [JOK
il p PBL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «IpurorosiieHHE PaCTBOPOB C bubnnorexka [JOK
onpenenEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTtponbHas padora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCu(pUKAIINA, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accuduxams, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubnunoreka [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,

46 cnoco((ﬁf 0T )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK

. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckast padbora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)

48 I'enernueckas cBsI3bp MEXKIY KiIacCaMU bubnuoteka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O06o01IeHre u cucTeMaTu3alus 3HaHu!

B i https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBBIe OMBITKY KIIACCH(PUKAITAN
51 XUMHYECKHX 3J1eMEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepuoanueckuii 3aK0H U
52 [Teproawmyeckas cuCTeMa XUMHUIECKUX bubmorexa [JOK
p https://m.edsoo.ru/00ada52c
anemenToB J[. 1. Menaeneesa
bubnmoreka [JOK
53 [Tepuoasl, TpymIIBl, MTOATPYIIIHI nosmorexa 11

https://m.edsoo.ru/00ada52¢



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

Ctpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menzaeneera
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. W. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. . 1. bubnnorexa [HOK
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpaXkIaHUH
PeseprHbIil ypok. O6001IeHNE U
58 CI/ICTEMaTI/BZp ust 3HaHI/II;IH / bubmorexa [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Konrtponsnas padora Ne4 o treme
59 «Ctpoenue atoma. XUMHUYECKasl CBA3b) bubmorexa HOK
p . ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 n
OFHAZ XHMITICCKA CBAsH https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHast XuMU4yeCcKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHast HenossipHasi XUMUYeCKast bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
bubmuoreka [JOK
1
66 OKuCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
PesepBublil ypok. O0001IEHHE U
67 CI/ICTIe)MaTI/BZp Hst 3HaHPII>I'IH 110 TEME 1 bubnmorexa [IOK
1 https://m.edsoo.ru/00ad9cb?2
«CTpoeHue aroma. XMMHUYECKas CBS3bY
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bcero u3ydyeHusi =~ odpa3oBaTesIbHbIE
padoTshI padoTshI
pecypchl
Ilepnonnueckuil 3aK0H.

1 [lepuonuueckas cuctema 1 bu6mmoreka [IOK
XAMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa LHOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

6 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOM

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
P ) https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHYECKOM PaBHOBECHH.

bu6mmoreka [IOK
8 @DakTOophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKON pCaKkuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



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

XUMHYCCKOI'0 paBHOBECUA

OKHCINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranuu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHATHIH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 MoHnuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTHYECKON JUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTABIEHUNA 00 bubmmorexa [TOK
peA . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU
14 IlonsTue o ruapoanse coje bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHas padora Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUALIUA bubmmorexa LOK
p a HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
OO01ast XapakKTePUCTHKA TaJIOT€HOB.
18 anljllnqecxpne CBzﬁCTBa Ha IIpUMeEDpE bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBoaopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IIPUMEHECHUC

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonydyeHne CONSIHOM KHCIOTHI,
yi . N https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOMCTBY
Boruncnenus no ypaBHEeHUsIM
21 XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3 bubmmorexa LIOK
P ’ https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIIT CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHU I bubnuorexa [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBoopo/1, CTpoeHuUE, bubnuoteka [JOK
24 .
¢bu3nyecKkre U XuMUYeCKHe CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (pml/lqecmdz " Xmi)ﬂqecxne bubnuorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepsl
97 Beruucnenne MaccoBo# 40 BBIXO/1a bubmuorexa [JOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepuCTHKa SJIEMEHTOB bubmuorexa [JOK



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

VA-rpynibl. A30T, pacipocTpaHeHHE
B IIpHUpoae, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MTOTYYCHUE U bubmorexa [JOK
> HOIYH https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «[lomydyeHre aMMuaka, U3y4eHHE ero bubmorexa LHOK
. i St https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHUS B KQUECTBE MUHEPATbHBIX

32 oOpenuii. XuMudeckoe bubmorexa [JOK
YAOOP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCJIMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubmmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyUCHHE
Hcnonb3oBanue GocaToB B

34 Ka4yeCcTBe MUHEPATLHBIX YA0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B

35 npu I(:ﬂe g)mnlzleciie Y XUMHYECKUE bubmorexa HOK

PUPOE, https://m.eds00.ru/00adfd9c
CBOHCTBa
36 Oxkcuapl yriaeposa, ux GU3nIecKue u bubnnoreka [HOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTH4YecKre MpoOIeMBbl,
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbpHas KUcIoTa U €€ COu bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[TpakTuyeckas pabora Ne 4 o reme
"[losryyeHue yrieKucioro rasa. bubmumoreka [IOK

38
KadecTtBenHnas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasbHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KakK O bubmorera [JOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
40 Kpemuuii u ero coequHeHus bubmorexa LHOK
p A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuotexa [JOK
«BaxHelIe HeMeTaulbl U UX https://m.edso0.ru/00ae0bf2
COCUHEHUS»

KonTtponbHast pabota Ne3 o reme
42 «BaxkHenme HeMeTalIbl ¥ UX bubmorexa [JOK
https://m.edso0.ru/00ae0e18
COCUHEHUS»
OO01mas XxapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merammnaeckas CBs3b U bubmuorexa [JOK
METAJUINYECKas] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB
XUMUYECKUE CBOKMCTBA METAJIJIOB.

N bu6mmoreka [IOK

44 DNEKTPOXUMHUUECKUN Psift

HaIpsHKEHUN METaJUIOB

https://m.edso0.ru/00ael156
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OO6mwe crmocoOb! MOTyYeHUS
meTaiu1oB. CiuiaBel. Beruncienus mo

45 aBHEHUSIM XUMHYECKUX PEaKIi Bubmaorexa ITOK
P PeaKIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJACPIKHUT
MIPUMECH
46 IlonsaTHe 0 KOPPO3UU METAILIIOB buGnnorexa LIOK
pp https://m.edso00.ru/00ael1278
bubmuoreka [JOK
47
[Henoumsie meranel https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 BaxxHelmnme coenMHEHNS KAJIbIUS bubmmorexa [TOK
a I https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAaHUHU
JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
52
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABLI U METOIBI €8 bubmmorexa [IOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 An I
FOMHUHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [IOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnmoreka [JOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, TUAPOKCHUABI U COJIM KEIIE3a

bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3 A
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnunoreka HOK
«Baxnennme MeTajuibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Beruncnenus mo ypaBHEHUSM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
peareHToB JIaH B U30BITKE WU bubnuorexa [JOK
60
COAEPKUT MpuUMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOIYKTA
peakuuu
61 O06o00611eHre U cucTeMaTH3alus
3HaHUU
KonrtponsHas pabora Ne4 o reme
62 «Baxueinnme MeTauibl 1 UX
COETUHEHUS
63 BemectBa u marepuassl B bubmuorexa [JOK
MOBCEIHEBHOM XU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumum B perennu bubmuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6006111eH1E 1 bubnmoreka [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O600611IeHIE 1 bubmuorexa [JOK
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX [OHSATUW: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEUIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsE W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBass IO XUMHYECKOIO
AIIEMEHTA B COEIMHEHUU, MOJIAPHBIA O0BEM, XMMHMUECKas peakivs,
KJaccu(uKalus — peakuuid:  peaklUM  COEAMHEHMs,  peakluH
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, peakluu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIOBOM 3((eKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HWINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWUMHYCCKHUX MOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JIi COCTaBi€HUsS (OpMYyIl

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE PEAKIUH (110 YHUCIy U COCTaBY

YUYaCTBYIOUIMX B PEAKIIUH BELIECTB, 10 TEIJIOBOMY 3(PQeKTy)

1.7

BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MAacchl

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJIFO XMMHYECKOTO JJIeMEHTa 1o ¢opMmyie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOJICHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  HKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCaACIATh INPUHAMJICIKHOCTb BCHICCTB K OHpGI[CJ'IéHHOMy KJIaccy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKAasl ONHUCAHHE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3NPOBATH CBOICTBa BC€IIECTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IMPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleloBaTh IpaBWIaM IIOJb30BaHUS XHUMHUYECKOW TIOCYlIOHM U
71a0opaTOpHBIM 000pY/IOBaHHEM, a TaK)Ke MpaBWiIaM OOpalIeHUs ¢
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BElIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO pPacTBOPOB IIEJIOYEH M KUCJIOT C IOMOILBIO

MHAUKATOPOB (JakMyc, ¢heHondTaaert, METUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

ITo Tteme: «llepmogmyeckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuaeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC peakunuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IOHATUH: SAPO aTroMma,
AIIEKTPOHHBIN CIIOW aToMa, aToOMHas OpOWTalb, paauyc aroma,

XUMHYECCKass CBA3b, IOJISIpHAad W HEIOJISIPHad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

OINHKCHIBATh M XapaKTepH30BaTh Tabnu4Hyto ¢opmy Ilepuonnyeckoit
CHUCTEMbl XMMHUYECKHMX D3JEMEHTOB: pas3inyaTh IOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOKCHHUSA B HepHOHHHCCKOﬁ

CHCTCMC

3.5

COOTHOCUTH  0003HAueHHWs, KOTOpble HUMEITCcd B Tabuuie
«Ileppoguueckass  cucremMa  XUMHYeckux  anemeHtos  J.M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX D3JEMEHTOB (COCTaB M 3apsl sjapa, oOliee Yucio

9JICKTPOHOB U PACTIPCACIICHNUC UX I10 SJICKTPOHHBIM CJ'IOHM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

9 KJIACC

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemiecTBO U XUMHUYECKast peakuusa»

11

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX IOHSTHH: pPacTBOpP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAsT AMCCOLMAINS,
peaknuu MOHHOTO OOMEHa, KaTallm3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble u HEoOpaTHUMBbIE peaxuuu,
OKHCIIUTEIFHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJICHHE, aJJIOTPOIUS,
amoTepHOCTh,  XMMHYECKash  CBA3b  (KOBAJEHTHAas, HOHHas,

MeTaHHI/I‘-IeCKaH), KpUCTAJJIMYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHSATHUA H

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioueld M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

14

PaCKpeIBaTh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

IIo Temam: «Hemeramnsl M uX cOoegUHEHUS» U «MeTamabl U HUX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuIecKne XUMHUIECKUe
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEIHIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHUN COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATHL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOMIUX CYHICCTBOBAHHC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMYHBbIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJaM IMOJb30BAaHUS XUMUYECKOM MOCYIO0H U
1ab0opaTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1a060PaTOPHBIX XHUMHUUYECKUX OMBITOB IO MOJIYYCHHI0 U COOMPAHHIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cumuKaT, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYEHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOPAX HCOPTraHNYCCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpY>KaroLIas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonsTui: [IJK

BEILIECTBA; KOPPO3HUs METAJIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIRHOMN JACATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3AINIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3YyYeHHUS
CBOﬁCTB BCHICCTB MU XHMHUYCCKHUX peaKuMﬁ; eCTeCTBeHHOHay‘-IHLIe
METO/ABI IO3HAHHSA — HAOJIIOJAEHHE, H3MEPEHHE, MOJEIMPOBAHNE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiap XMMHM B KU3HM 4e€JIOBEKa. XHMHUS B CHUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsaTue o MeTogax Mo3HAHUSA B XMMUH. UHCThHIEC BEIIECTBA U CMECH. CriocoOsbl

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTbl. CHMBOJIBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe H CJIO0XHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas Gopmyina. BaleHTHOCT aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTeNnbHas  aTOMHasg — Macca.
OTtHOocuTeNbHAs MOJIEKYJIIpHAs Macca. MaccoBasi J0Jsl XUMHUYECKOTO dJIEMEHTa

B COCAMHCHUU

1.5

KomnuectBo BemecrBa. Monb. Moisipaas Macca. B3auMOCBSI3b KOJMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

duznueckne U XUMHYCCKHE SBICHHS. XHMHYSCKAS peakuuga u e€ IMPU3HAKH.
3akoH COXPAaHCHUS MACChI BCIICCTB. XUMUYECKHE YpaBHCHHA. KJ'IaCCI/I(pI/IKaI_[I/ISI

XUMUYECKUX Peakiuii (COeTUHEHMS, Pa3JIOKEHUS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C TpaBUIIaMU
paboTrel B Jaboparopur W TOpUEMaMH  OOpallleHHus C JIabOpaTOPHBIM
o0opynoBaHuEeM, H3yYeHUE M ONHCaHHe (U3UYECKUX CBOICTB 00pa3ioB
HEOPraHUYECKNX BEMISCTB, HaOMoAcHUE (U3NYECKUX (TUTAaBJICHHE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJCHCAIUs BOJbI) U
XUMHYECKHX  (TOPeHHE CBEYH, NPOKAJIMBAHUE MEAHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTOW) SIBICHWM, HAONIOJCHHE W OIHCaHUE
MPU3HAKOB MPOTEKaHHWA XHWMHUYECKHUX peakuuid (pa3jioxeHue caxapa,
B3aMMOJICHICTBHE CEpHOW KHUCIOTBI C XJOPHIOM Oapusi, pa3ioKEeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE JKelie3a C PACTBOPOM

comu meru(ll), m3yuenue crnocoboB paziencHusi cMeceit (C MOMOIIBI0 MarHUTa,




¢unbTpoBaHNe, BBHIAPUBAHUE, AUCTHIULILMA, Xpomarorpadus), mpoBeaeHue
OUYMCTKH [TOBApEHHOH cOJIN, HAOJIIO/ICHUE U OIIMCAHUE PE3yJIbTaTOB IPOBEIECHUS
OIbITa, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHCHHMsS MAacChl, CO3JaHUE MOJICIEH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimne MMPEACTAaBUTCIIN HCOPraHMYECCKNX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciopon — asneMeHT M mpocTtoe
BemecTBo. Haxoxnenue kucimopopa B mpupoze, GuU3N4ecKue M XUMHYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcuawl. Ilpumenenue kucinopona. CriocoObl
MOJYYeHHs KHUCIOpoaa B JabopaTopuM M TMPOMBIIUIEHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — autoTponHas MoAn(HUKaIKs KUCIOpoaa

2.2

TennoBoit 2P peKT XUMMHUUECKON peakui, TePMOXUMUYECKUE YPABHEHUS, IK30-
Y SHJIOTEPMHUUYECKHUE peakuu. TOIUIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, paspymieHue 030HOBOT'O CJI0A

2.3

Bonopon — aneMmeHT U mpoctoe BemiecTBo. HaxoxkaeHue Bomopojsia B MPUPOJIE,
(¢u3nUecKkre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucnorts! 1 conmu

2.4

MounsipHblii 00BEM Ta30B. Pacu€rhl 10 XUMUYECKUM ypaBHEHUSM

2.5

Odusnyeckue cBorcTBa BOAbl. Boma kak pactBopuTens. PacTBOpSL
HacellieHHble 1 HEHACHIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1071 BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpoB B NpupoJie U B KU3HU uenoBeka. Kpyrosopor
BOJIBI B TPHUpPOAE. 3arpsi3HEHHE TMPUPOAHBIX BOoJA. OXxpaHa HW OYHCTKA

MIPUPOAHBIX BO

2.6

Knaccudukanmss Heopranmdeckux coeauHenuid. Oxcunpl. Kriaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHbIe) U
HeconeoOpa3zyromue. Homenknarypa okcugoB. dusmueckne U XUMUYECKHE

CBOMCTBA OKCHUJOB. HOJ'Iy‘{CHI/IC OKCHUI0B

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: IIETOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHMH. PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [TomydyeHne ocHoBaHMM

2.8

Kucnorel. Knaccudukanus kucmor. Homenknarypa kucioT. Pusnyueckue u
XUMUYECKHUE CBONCTBAa KHUCHOT. Psig aktuBHOCTM MetaiuioB H.H. bekertosa.

[TonydyeHue KucCiIoT

2.9

Comu. Homenknarypa coseil. @U3N4ecKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonydenue coneit




2.10

I'enetnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

211

XUMUYECKUN  SKCIEPUMEHT: KAaueCTBEHHOE OIPENEICHUE  COAEpIKAHUS
KHUCJIOpOAa B BO3JyXe, IOJydyeHHe, cOOMpaHMe, paclo3HAaBaHHE U M3Yy4YEeHUE
CBOWCTB KHCJIOPO/a, HAOIIOIeHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
yCJIOBUS BO3HUKHOBEHUS M IPEKpallleHHs] TopeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJOB U OIMCAaHME WX CBOWCTB, IOJy4eHHe, coOupaHue,
pacrio3HaBaHME U M3y4eHHME CBOWCTB BOJOpoJa (IOpEeHHue), B3auMoJeicTBHe
Bojopoaa ¢ okcugom meau(ll) (BO3aMOXKHO MCTOIB30BaHUE BUICOMATEPUATIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEJOBAHUE
OCOOCHHOCTEHl pacTBOPEHHUs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeETallaMU (HATPUEM M KaJbLUEM)
(BO3MOXXHO HCIIOJI30BAaHHE BHJICOMATEpUANIOB), OINPEAEICHUE pPACTBOPOB
KHCJIOT M IIEJIOYedl C IOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHHWE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacCKM HHJUKAaTOPOB B pacTBOpax KHCIOT U IIeJoYell, H3ydyeHue
B3auMoeicTBus okcunaa Meau(ll) ¢ pacTBopom cepHOl KHUCIOTBI, KHCIOT C
METaJUIAMH, PEaKIUN HEUTPAIU3aLiH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JAPYTMM M3 pacTBopa COJIM, pEUICHHE
9KCIIEPUMEHTAJIBHBIX 33/1a4 1o TeMe «BakHelnine kiacchl HEOPraHMYECKUX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHY€ECKask CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBple TOMBITKM KIACCU(PHUKALMU XUMHUYECKUX dJeMeHTOB. lloHatue o
rpynmnax CXOJIHBIX AJIEMEHTOB (ILEIOYHBIE U IIEIOYHO3EMEIbHBIE METaJLIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT am(oTepHbIe

OKCHUABI U TUAPOKCHUJIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cucteMa XuMu4eckux anemeHToB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
[Tepuonuueckoit cucrtembl xuMmuueckux osnemeHtoB J[.M. Mennaeneesa.
Ilepuonsl u rpynmbl. PU3NYECKUN CMBICI IHOPAIKOBOIO HOMEpPA, HOMEPOB

Meproja v rpymIbl AJIeMEHTa

3.3

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3otomnbl. Dnexktponbl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XHMMHYECKHX DJIECMCEHTOB




ITepnonnueckoit cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTa MO ero nojoxxeHuto B [lepuoguueckoii cucrteme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUs paauyca aTrOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpyIIamM M NEpUOAaM.
3nauenue I[lepuoanueckoro 3akoHa u lleproguyeckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku U npakTuku. .M. MenzaeneeB — y4€HbId U

I'paXaaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHas (moJjsipHass W HEMNOJIApHAsi)  CBSI3b.

SHGKTpOOTpI/IHaTCJILHOCTB XMMHUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenb okucicHusA. OKHCIUTEIHHOBOCCTAHOBUTEIBHBIC peakuunu. HpOHCCCI)I

OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KIIACC

Kon

XUMHYECKUMN 9KCIICPUMCHT:. H3YYCHUC o6pa3u013 BCIICCTB MCTALJIOB U
HEMCTAJJIOB, B3aHUMOJICHCTBHEC MAPOKCHAa IHUHKAa C pacTBOpaMH KHCIIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIIOCTPUPYIOIIUX HNPUMCEPbI OKUCIUTCIIbBHO-

BOCCTAaHOBUTENbHBIX peakluil (TrOpeHue, peakliuy pas3yioKeHUsl, COETMHEHUS)

IIpoBepsieMblii 3JIEMEHT COACPKAHMUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepuoanueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKHUX 3y1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajus, KalbIUsi U HX
COCJIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIeMeHTOB B Ilepuomnueckoi

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CTpoeHue BemecTBa: BUIIBI XUMHUYECKOW CBSI3U. THIBI KPUCTATUTMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKONU PEMIETKU
U BHJIa XuMUdeckoii cBsizu. Kimaccudukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX
BeIeCcTB (MEXIyHApOJAHAS M TPUBHAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILMXCA K PpPa3jiMyHbIM KJlacCaM HEOPraHMYECKUX COCIMHEHUM,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCILICCTB

1.3

Knaccugukarus XMMAYECKUX PEeakLUid M0 pa3IMYHbIM MpU3HaKaM (110 YHCITy U
COCTaBy Y4YacTBYIOUIMX B PEaKLMU BEIIECTB, MO TeIIOBOMY 3(ddekry, mo

U3MEHEHMIO CTEIICHEM OKHCICHHS XUMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




Io y4acCTuro KaTaJm:;aTopa). DK30- u OHAOTCPMHUYCCKUC pcakuunu,

TEPMOXUMHNYCCKUEC YPAaBHCHHA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonsTtue o
TOMOTEHHBIX U I€TepPOreHHbIX peakuusax. [[oHATHe 0 XUMUYECKOM PaBHOBECHH.
@dakTOphl, BIUAOIIME HAa CKOPOCTh XUMHYECKOW pEaKluu U MOJIOKEHUE

XUMHUYCCKOTI'O paBHOBECUA

1.5

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUM,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBieHuEe  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJa

AJIEKTPOHHOTO OaslaHca

1.6

Teopust FIEKTPOIUTUUECKON TUCCOLMAUMU. DJIEKTPOJUTHI U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3m AUCCOLMAIIMKM BEHIECTB C PA3IUYHBIMHU BUIAMU
xumuueckoit cBsi3u. Ctenenp auccoruanuu. CuabHbIe U c1a0ble AIEKTPOJIUTHI.
Peaknmu noHHOrOo OOMEHA. YCIIOBHSI NMPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WMOHHBIE YypaBHEHMs peakuuil. CBoicTBa KHCIOT,
OCHOBaHUM H COJ€M B CBETE€ TMPEACTABICHUN 00 OSIEKTPOJUTUYECKON

AUCCOIHNalu. KauecrBeHHEIC pCaKuu Ha UOHBI. ITonsTue o TUAPOJTIN3EC colen

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTaJUNIMYECKUX
pPEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadura u
anMasa), CIIOKHBIX BEHIeCTB (XJIOpUIa HATpHsl); MCCIEIOBAHHUE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peakuuu OT BO3JAEUCTBUS pa3iIUYHBIX (HaKTOPOB;
WCCJIEIOBAaHUE  DIIEKTPONPOBOJHOCTA  pPACTBOPOB  BEIIECTB,  Ipolecca
JUCCOIMAIIMN  KUCJIOT, INeJoued M cojled  (BO3MOJXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHUE OMbBITOB, WUTFOCTPUPYIOUIUX TMPU3HAKH
MIPOTEKAHUs PEaKIMii HOHHOTO 0OMeHa (0Opa3oBaHME OCa/Ka, BBHIJEICHHUE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakluil (FOpeHHe, peakluu pPa3yIoKEeHUs, COCTUHEHUSs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIbIO KAUeCTBEHHBIX PEaKITUil

Ha MOHBI; pCIICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel ¥ UX COeAMHEHUS

2.1

OOmast  xapakTepucThKa rajoreHoB. (OCOOEHHOCTH CTpPOEHHsI AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue U (pu3ndeckue CBOMCTBa IPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHYECKHME CBOMCTBA Ha IpUMEpE XJopa
(B3aMMOAEHCTBUE C MeTaUIaMH, HEMEeTaJUlaMH, Ierao4aMu). XJIOpPOBOAOPOL.

ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. /leiictBue




XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHU3M 4YesoBeKa. BaxkHenmme XJIIOpUAbl U UX

HaXOXIACHHUEC B IIPUPOAC

2.2

OO6mras xapaktepuctuka 3iemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u (GU3nIecKrue CBOMCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M Cepbl. AJUIOTPOITHBIC MOTUPHUKAIMH
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOJ, CTpPOCHHE,
du3nveckue W XUMHYECKHe CBOHCTBA. OKCHIBI CEpbl Kak IPEICTABUTEIIH
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(oOmMe Kak MpencTaBHTENs Kiacca KUCIOT U crenuduyeckue). XUMHUECKUE
peaKuu, JeKalue B OCHOBE NMPOMBIIIICHHOTO Croco0a IMONy4eHHs CepHOU
kucnothl. [Ipumenenue. Comu cepHOM KHCIOTHI, KAUECTBEHHAas peaklus Ha
cynear-uoH. HaxoxmeHnue cepel U €€ COCNMHEHUN B MPUPOJE. XUMHUYECKOE
3arps3HCHUE OKPYKAIOIICH Cpellbl COCAMHEHUSIMH CEepbl (KHCIOTHBIC O,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHUS

2.3

OO6mass xapakTtepuctuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIC CTETICHU OKUCIICHUS. A30T, paclipoOCTpaHEHUE B PUPOJIE,
dbusznueckue U XUMHUECKHUe cBoiicTBa. KpyroBopor a3zora B mpupoje. AMMHUAK,
ero gu3Mueckrue U XUMHUYECKHUE CBOMCTBA, MoixydeHue u npumeHeHue. Coiaum
aMMOHHMSI, UX (U3MYECKHEe ¢ XHUMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTtBenHast peakiysi Ha MOHBI aMMOHHS. A30THAasl KHCIJIOTa, €€ MOJIyYeHHE,
dbusznyecKkne W XUMHUYECKHE CBOIcTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Mcmoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KauecTBE MHUHEPAIbHBIX ya0OpeHuil. XUMHUYEeCKOe 3arps3HEHHE OKPYXKarollei
Cpenbl COSTMHEHUSIMH a30Ta (KUCJIOTHBIC JOXKIH, 3arPs3HEHUE BO3AyXa, MTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsle Moaudukanuu docdopa, GU3NUECKUe U XUMHUECKUE
cBorictBa. Oxcupn ¢ochopa(V) u  dochopHas kuciaora, (Qu3NUecKHe
XMMUYECKHE CBOWCTBa, mosiydyeHue. Vcmosnb3oBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI00pEeHU

2.5

OObmas xapaktepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTETNICHW OKHUCJICHUS.  YTIEpOJ, aJUIOTPOITHBIC
MOIU(UKAIMH, PACIpPOCTpaHEHHE B MPHPOJE, (U3NUYECKUE U XUMHUYECKUE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepona,
uxX (uznyeckue M XUMHUYECKHE CBOMCTBA, NEHCTBHE Ha KHUBBIC OPraHU3MBI,

IMOJIY4YCHHUE U IIPUMCHCHHUC. DKOJIOTHYECKHE HpO6J’IeMI>I, CBsA3aHHBIE C OKCUJIOM




yraepoaa(lV); rumote3a Tm00anbHOrO TMOTETUICHUS KIUMAaTa; MapHUKOBBIMA
sbdekr. YrompHas KUCIOTa U €€ CONHM, UX (QU3NYECKHEe U XUMHUYECKHE
CBOICTBa, TONMyuyeHUEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
nonbl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULUHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHWYECKHUX BEIIECTBAX KAaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, ATWIEH, AlEeTHICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kucinota). X cocraB m xumuueckoe crpoeHue. lloHsTHe o Omomormuecku
BOXHBIX BEIIECTBAaX: >Mpax, Oelkax, yrieBoJax — M HMX pOJM B KU3HU
4yeroBeka. MarepuaabHOe €IMHCTBO OpPraHWYECKHMX M HEOPTraHMYECKHX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usndeckue # XUMHYECKHE CBOWCTBA, TIOIY4YCHHUE U
npumenenue. CoenuHeHus: KpemMHHUs B mpupoje. OOmue mpenctaBieHus 00
okcugne kpemuusA(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAaHUE B
ObITY, MEIUIIMHE, MPOMBIIIICHHOCTU. BaxkHelme cTrpouTeabHble MaTepHUAaIbI:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, xeie300eroH. [Ipobiembl Oe3omacHOTO

HCIOJIb30BaHUA CTPOUTCIIBHBIX MATCPHUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XVUMHUYECKUN SKCIIEPUMEHT: H3Y4Y€HHE OO0pa3Il0B HEOPraHWYECKUX BEIIECTB,
CBOICTB COJISIHOM KHCJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpHUI-
HMOHbl M HaOJIOJICHWE NPU3HAKOB HUX IPOTEKaHMs; OMBITHL, OTpa’kKarollne
¢du3nyecKkue U XMMHUYECKHE CBOMCTBA raJIoT€HOB M UX COEIMHEHUHN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C 00pa3lamH XJIOpHI0B
(ramoreHuI0B); O3HAKOMJIEHHE C oOO0pa3laMu cepbl M €€ COeAMHEHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMaTepHaloB); HaOIIOJEHHWE Tpoliecca
oOyrauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3yueHHe XMMHUYECKUX CBOMCTB pa30aBlIeHHONW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiuu Ha cynb(ar-uoH u HaOmoAeHHe mpHu3Haka e€
IPOTEKaHUS; O3HAKOMJIEHHE C (PM3NUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 00pa3lamMu
a30THBIX U (ocOpHBIX ynOOpeHUH; MoTyYeHue, CoOOMpaHue, paclo3HaBaHUE U
M3Y4YE€HHUE CBOICTB aMMMaka; MpPOBEJCHHE KaueCTBEHHBIX peakIuil Ha HOH
aMMOHUS W (ochaT-uOH ¥ U3yYEHHE TPU3HAKOB HX MPOTEKAHMUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHCIOTBHI C MEAbIO0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHUE MOJENEH KpUCTANINYECKUX

pemérok anmaza, rpadura, QyuIepeHa; O03HAKOMIIEHHE C IIPOIECCOM




aJcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHUe, cOOMpaHHEe, PACHO3HABAHWE W H3YyYEHHUE CBOWCTB
YIJIEKUCIIOro ra3a; IPOBEJIECHUE KayeCTBEHHBIX peaklMid Ha KapOoHar- u
CHWJIMKAaT-HOHBl W M3y4YEHUE IPU3HAKOB HX IPOTCKAHUSA; O3HAKOMIICHHE C
IIPOAYKLIMEH CHIMKATHOM IPOMBIIUICHHOCTH; PEIICHHE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BaykHele HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl 1 uX COCIUHECHNUA

3.1

OO0mmas xapakTeprUCTUKAa XUMUYECKHIX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nonoxkenus B Ilepuonmyeckoil cucreme Xumuyeckux dnemeHtoB JI.U.
MenneneeBa u crpoenust atoMoB. CTpoeHue MeTauioB. Merayuinyeckas CBs3b U
METaJJIMYecKasi ~ KpUCTalIMyeckass pemérka. ODIEeKTPOXUMHUYECKHH  psif

HaIIPSHKEHUN METaJlIOB

3.2

duznyeckre ¥ XMMUYECKUE CBOMCTBAa MeTaioB. O01ue crnocoObl MOIydeHUs
MeTauioB. [loHATHE O KOPPO3HH METaIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[[lenouynsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cUCTeME€ XMMHYECKUX
anemeHToB .M. MeHneneeBa; CTpoOeHHE MX aTOMOB; HAXO0XKJIECHUE B IPUPOJE.
dusnyeckre 1 XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKcUasl U
TMIPOKCUBI HaTpus W Kanus. [IpuMeHeHHe NIENIOUHBIX METalIoB U HX

COoeTUHEHNN

3.4

[llenoyno3eMenpbHBIC  METajJibl MAarHMd W Kajdblul: MOJOXKECHHE B
[Tepuoanueckoil cucreme xumuueckux aemenToB J[.M. Menaeneesa; ctpoeHue
X aTOMOB; HaXxOXKJeHHe B npupoje. Puznueckue U XUMHUYECKUE CBOICTBA
MarHusi W Kaiubliusg. BaxxHelrme coeauHEHUs KaubIusl (OKCHUI, THAPOKCH]I,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nonoxenue B Ilepuomuueckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHne aroMa; HaxoKJIeHHe B mpupone. dusnueckne u
XMMHUYECKHE CBOMCTBA aIOMHUHUS. AM(OTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHAA

AJIFOMUHUSA

3.6

Keneso: nonoxenue B [lepuognueckoil cucreme XuMuyeckux 3yemMenToB J[. 1.
MenpeneeBa; CTpOeHHME aToMa; HaxoxiaeHue B mpupoae. Dusnueckue u
XUMUYECKHEe CBOWcTBa jxene3a. Okcunbl, rujpokcuasl u conu xenesa(ll) u

xene3a(lll), ux coctas, cBOMCTBA U TTOTyYCHUE

3.7

XHUMHUYECKUM OKCIICPUMCHT: O3HAKOMIICHHEC C O6pa3]_IaMI/I MCTAJJIOB U CIIJIaBOB,




uX (PU3MYECKUMU CBOWMCTBAMHU; HW3YYEHHE PE3YIhTATOB KOPPO3HH METAIIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPUATIOB), 0COOEHHOCTEM
B3aUMOJICHCTBUSL OKCHJA Kajbllud M HATpust C BOJOM  (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHUE CBOWMCTB KECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAe (BO3MOXKHO —MCIIOJIb30BaHME
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMil HA HOHBI
(Maraus, Kaublus, ajdroMmMuHus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IEHUE U OMKCaHUE MPOILECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kamusgs ©W  Kajablusg  (BO3MOXHO  HMCIOJIb30BAaHWE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB THUIPOKCHIA ATIOMHHHUS U THAPOKCHAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BaxkHeime MeTamibl 1

HnX COCIUHCHUA»

XuMus u OKpYyXKaromasa cpeia

4.1

HoBbie maTepuansl U TexHosorud. BemecTtBa u Marepualibl B TOBCEIHEBHOM
’)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omnacHoe Mcnoib30BaHKUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momomipb Ipu XUMHYECKUX OXKOTaxX U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TIpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIEeM.
[TpupoaHble HCTOYHMKM YIIIEBOJOPONOB (yrojb, HMPUPOIHBIN ra3, HeQTh),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUM 9KCIICPUMCHT. U3YUCHUC 06pa3u0B MaTCcpHraIoB (CTGKJIO, CIIJIaBbI

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TII03HABA€MOCTH SBJIICHUH npupoabl, ITOHHUMAaHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa 06111617[ KYJIbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPECMEHHOI'O 06III€CTBa;

IIOHUMAHHUEC MECTa XUMHUHU CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX ITO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHUC HUCIIOJB30BaTh MOACIIN JJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTIbHON NeSTeTbHOCTH, CBI3aHHBIX C XUMHUEN U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTH
U cllenaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(UIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHX 3HAHMU H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BOXHEUNINE XHUMHUYECKUE ITOHATHSI: XUMHYECKUU JJIECMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOAHOPOJHAsd CMEChb, OTHOCHUTCIIBHBIC aTOMHAA W MOJICKYJIApHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MOJISPHBIH
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaKIiysi, peaKiuu COCIUHCHHS, PEAKIMH PA3IIOKEHHs, PeaKIuu
3aMeIeHus, PeaKIuu OOMEHa, TEIUIOBOM 3(PeKT peakiuu, 3K30- H
SHIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MAcCOBasi JONS XMUMHYECKOTO
3JIeMEHTa B COEAMHEHUM, MAacCOBas J10JISl U MPOLEHTHAS KOHIEHTPAIHS

BCIICCTBA B paCTBOPC, AAPO aTOMa, BHGKTpOHHBIﬁ cliou aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHCIICHHS,
XUMHUYECKAsI CBSI3b, JJIEKTPOOTPHULIATEIBHOCTD, TIOJISPHAS U HETIOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAlLMs, pPEeakUud HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIC ~ pPEAKIMHM,  OKHUCIUTEIb U
BOCCTAaHOBUTEJb, OKHCIIEHUE W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XUMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU-, TCOpHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Brnanenue ocHoBaMM XUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIICH:

3.1

YMEHUE TPaBUIBHO HCIOJB30BaTh M3YYEHHbIE BELIECTBA U
MaTtepuanabl (B TOM YHCIIE€ MHUHEpalbHblEe YIAOOpEHMs, MEeTalibl U
CIUIaBbl, TPOAYKTHI  MepepadOTKH  MPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM
X03S5IIICTBE, Ha TPOM3BOJCTBE M TOHUMAaHUE 3HAUCHUS KUPOB, OCIKOB,
YIJEBOJOB JJIsi OpraHuM3Ma 4eJoBeKa; yMEHHE MPOTHO3MPOBATH

BJIMAHHNUC BCUICCTB U XUMHUYCCKUX MMPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO PUPOHYIO CPeIy

3.2

YMCHHUC HUHTCIPUPOBATHL XHUMUUCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTrUx

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOUYHUKAMU HH(OpMaLuu
[0 XMMHMH (Hay4dyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIEHWBATh HHQPOPMAIMIO O BEIIECTBAX, HX
MpEeBpaLICHUSIX M NPAKTHYECKOM  TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJIg pCUICHU A y‘-Ie6H0-H03HaBaTeJH>HLIX 3aga4

BJ'IaI[eHI/Ie OCHOBAMH TIOHSITUHHOT'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XMMUHU JJIsI COCTaBJeHUs (HOpMYJ HEOPraHMYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKMX  PEaKUMW; OCHOBAMU  XHMHYECKOU

HomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTAa B Hepnozu/lqecxoﬁ

CUCTCMC C YUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yucio
9JIEKTPOHOB), pACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOIOB, KAJUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (pauyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CIOXKHBIX BEIIECTB OT IMOJIOKEHHUS D3JEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AJIEKTPOHHOTO CTPOCHHUS aToMa
7 YmMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE JIEMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUU
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh W CTENEHb OKHUCIEHHS] XWMHUYECKHUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BUJl XUMHYECKOM CBS3M M TUN KPHUCTAJIMYECKOW CTPYKTYpHl B
' COEIMHEHUSIX
8.3 XapakTep cpebl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHH)
8.4 OKHCITUTENh U BOCCTAHOBUTEIb
9 YMeHne XapakTepu30BaTh GU3NIECKHAE M XUMUYECKHIE CBOMCTBA!
NPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TIpaduT, animas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJop, HATpui, Kajlui, Mar"ui,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMHMaK, XJOPOBOJIOPOJl, CEPOBOJOPOJ, OKCHIABI M THUIPOKCHJIBI
99 MetamioB |-IIA rpymnn, amomunus, meau (I1), muaka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a30THas,
docdopHas, yronpHas, KpeMHUEBasE KUCIOTA U UX COJIN)
9.3 MIPOTHO3UPOBaTh U XapaKTepU30BaThb CBOMCTBA BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHC BCUICCTB B
3aBUCHMMOCTH OT HUX CBOfICTB, BO3MOXHOCTBb IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUs PEaKLUH, B

10 _
TOM YHCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKITHit
103 WUTFOCTPUPYIOIIUX ~XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPKAAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHUe BEIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX PEaKIUid U HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIInu
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJIAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 W3MEpEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) MPU U3YUYEHUH BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTE TYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHYECKON
' MOCYJI0¥ M JIA0OPaTOPHBIM 000PYIOBAHHEM
MpaBMIaMy O€30MacHOT0 OOpaIleHus C BEIIeCTBAMU, UCTIONB3YEeMbIMU
B TIOBCETHEBHOW YKM3HU, TIPABUJIAMH TTOBEICHUS B IEISIX COSPEeKEHUS
123 3I0pOBbS M OKPYKAIOIIEH MTPHUPOTHON Cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHBBIC OPTaHHM3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHHUS W TMPEAOTBPAILCHUS HX BPEIHOTO
BO3/ICUCTBUA
13 Hannume mpakTHyecknx HaBBIKOB TUTAHUPOBAHUS M OCYIICCTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPHUMEHTOB:
131 M3y4YeHUe U ONUCaHuE (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (bI/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEAKLIUN

13.2

U3y4eHHe CII0CO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IIOJIYUYCHHUEC aMMHaKa U U3YYCHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJied

pacTBOPEHHOTO BELIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
beHondranenna) g ONMpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

HCCIECNOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
PA3/IMYHBIX KJIACCOB; U3YUCHUC B3aUMOJICHUCTBUS KUCIIOT C METallJIaMU,
OKCHJaMU MCTAaJJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMBbIMU
OCHOBAHHUAMH, COJIIMH; TIIOJIYUYCHUC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro McETajlja JApyrumMm U3  pacTBOpa  COJIH;
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB TUAPOKCUAOB AJIIOMUHHA U

IAHKA

13.7

PCHICHUC SKCICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KIIaCCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)}; ((SJIGKTpOJ'II/ITI/I‘-IeCKaH
JUCCOIH AU, «BaxHelmue HEMETaUIbI U HX COCAUHCHUAN,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPU3HAKU
MPOTEKaHMUs peaklMii MOHHOro OOMeHa; KaueCTBEHHbIE Peakluu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THIIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbIus, aIFOMAHUS,

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

14

VYmMmenue:

141

MPE/CTaBIATh pe3yabTaThl dSKCIEpUMEHTa B (oOpMe BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpaUKOB M TaOMMII U BBIABIATH ASMIUPHUUYECKHE

3aKOHOMCPHOCTH

14.2

YCTaHABIIMBATh CBS3U MEXIY pealbHO HAOII01aeMbIMH XUMHUYECKUMU
SBJICHUSIMU U TMPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYUHBI MHOT000pAa3Hsl BELIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XUMHUYCCKUEC ITOHATHA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHTBhl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIO0XHBIC BEIICCTBA.

1.3

Xumnueckas popmysa. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAss aToOMHas Macca.
OrtHocutenpHas MOJICKYJIsIpHad mMacca. MaccoBas D011 XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KommdgectBo BemecTBa. Mosib. Monsipaas Macca. MolsipHbIE 00BEM Ta30B.

Bzaumocss3b KOJIMYCECTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHHUIL BEIICCTBA

1.6

dm3pyeckie 1 XUMHUYECKHAE SBIICHHS. XUMHUYECKas peakuuga u e€ IIpHU3HAKH.

3akoH COXPAHCHUSA MACChI BCHICCTB. XHMUYECKHUE YpaBHCHUA

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH H HepI/IOI[I/ILIeCKa}I CUCTEMA XHMHYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX deMeHTOB J[. 1.
Menpneneesa. [lepuoasl u rpynmnsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€prHoaa U I'pyHIIbl 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB aroMHbIX siaep. M3oromsl. Dnextponsl. CTpoeHHe
AJIEKTPOHHBIX ~ 000JI0ueK aTOMOB TMepBbIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB XHMMHYECKHUX DJICMCHTOB IEPBBIX Tpex
NnepuoaoB, KaJiid, KaJlbIHA (paJ:[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNIMYCCKUX W  HEMETATNIMYCCKUX CBOfICTB) n #ux CO@JII/IHeHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUCM JJICMCHTOB B HCpHO[[PI‘-ICCKOfI CUCTEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBajeHTHas (mojsipHass U HENOJSIpHasl)  CBA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  3JeMeHToB.  oHHass  CBs3b.

Mertaanuueckas CBI3b




3.2

Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHasl, HWOHHAs, MeETaNInyecKasi),
3aBUCUMOCTb CBOMCTB BEIIECTBAa OT THIIA KPUCTALUIMYECKON PEIIETKH W BHUIA

XUMHUYECKON CBI3U

Baxwueiimme npeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux

COCOAUHECHUS. MeTamisl 1 uXx COCIUHCHUA

4.1

Knaccudpukanus m HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIIOB
(conmeobpasyrommue: OCHOBHBIC, KHCIJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yroInue; OCHOBaHWU (IIENOYM W HEPACTBOPHMBIE OCHOBAHWS);
KHCJIOT  (KUCIIOpOJCONepkAle ¢ OECKUCIOPOJIHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIel (CPeIHUX U KUCIIBIX)

4.2

dusznyeckue MW XHUMHYECKHE CBOMCTBa INPOCTBIX  BCIICCTB-HECMCTAJLJIIOB!:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusznueckne M XHMMUUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpusA, Kajldud, Marovud WM KaJlbIWA, aJJFOMHUHUSA, KCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSA HAIPSKEHUN METAJIOB

4.4

duznueckue U XUMHYECKHE CBOMCTBaA BOAOPOIHBIX CO€OUHEHUI HEeMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckne W XMMHUYECKHE CBOWCTBAa OKCHAOB HemeramioB: cepol (IV, VI),
asorta(ll, 1V, V), dochopa(lll, V), yrinepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcunoB: MetamioB |A-IIIA rpynm, mmaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHUHN M aM(OTEpPHBIX THIPOKCHIOB (Ha mpuMmepe
THAPOKCUIOB  aJIIOMUHHS, JKene3a, IuHKa). IlomyueHume ocHoBaHUN U

aM(OTEPHBIX TUAPOKCUIOB

4.8

OOmue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (HochOpHOU, KpPeMHHEBOH, yrosbHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM M Aa30THOM KHCIOT.

[Tonyuyenue kucmot

4.9

OO0ue xuMu4yeckre cBoiicTBa cpennux coneil. [lomyuenue coneit

4.10

[Monmyyenne, coOupaHme, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAaKa,

YIIJIEKHUCIIOTO Ta3a B J1abopaTopuu
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[lonyyeHne amMmmmuaka, CEpHOM M a30THOM KHUCIOT B NMPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHHA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Krnaccudukanus XMMUYECKUX peakmuil M0 Pa3IMYHbIM IMPU3HAKAM: 10 YHCITy U
COCTaBy Y4YaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢ dekry, 1mo

H3MCEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

TenoBoit 3G heKT XMMUIECKON peakiny, TEPMOXUMHUYECKUE YpaBHEHH. DK30-

U OHAOTCPMHUUYCCKHUE PCAKIHH. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA

5.3

OKUCINTEIBHOBOCCTAHOBUTEbHbBIE peakiui. OKHUCIUTENN U BOCCTAaHOBUTEIH.
IIponeccbl  OKUCIEHMSI UM BOCCTaHOBJIEHHUSA.  OJIEKTPOHHBIA  OajnaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pC€aKnun

5.4

Teopus 351eKTPOIUTHYECKON nucconuanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CuibHbBIE U ClIa0bIe QJICKTPOJIUTEI. CreneHb AucCcoruannumn

5.5

Peaknmm moHHOTO OOMEHA. YCJIOBHS TPOTEKAHUs pPEakIMii MOHHOrO oOMeHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYy’Karomiasa cpelia

6.1

BemecrBa n Marepuansl B TIOBCEAHEBHOM JKM3HM YelOBeKa. be3omacHoe
UCIOJb30BAHUE BELIECTB M XUMHMUYECKUX peakUuil B jabopaTopun U OBITY.

HepBasf IIOMOIIb TP XUMHUYCCKUX OKOTaxX U OTPABJICHHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXaromed cpeapl  (KMCIOTHBIE — JOXKAH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpPeAOTBPALICHHS
[Ipenensnas nomyctumass koHueHtpauus BemectB (ITAK). Ponp xumuum B
pelIeHNH HKOJIOTHUECKUX TMpolieM. VYcCuiIeHHe MapHUKOBOro »ddexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, ¢pocdopa, yriaepona, KpeMHHUSI U UX COCIUHEHHUN B
OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH W CEeIBbCKOM Xo3sicTBe. [IpumeHeHune
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIITIEHHOCTH UX coefanHeHui. [IoHaTHE 0 KOPPO3UH METaJIOB, OCHOBHBIC

CITIOCOOBI 3alIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble UCTOYHUKK YIIEBOJOPOAOB (Yroib, HPHUPOIHBIM Ta3, HEPTH),

MPOIYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, dTUJIEH, alleTHJIeH, STaHOJI, TIULEPUH, YKCYCHas KUCIIOTa).
[onsiTne 0 OMOJIOTMYECKH BAKHBIX BELIECTBAX: JKUpax, Oelkax, yrieBoiax — U ux

POJIM B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaM XUMHYECKUX COCAMHEHUI
1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Xumusa, 8 xmacc/ IN'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A., AKIHOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»
* Xumusa, 9 xmacc/ IN'abpuensa O.C., OctpoymoB W.I'., CrnagxoB C.A., AxumoHepHOe
obmectBo «M3marenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

la6puensn O.C. u ngp Xumwms. 8-9 xmaccel. ba3oBenii  ypoBeHs. Meroandeckue
pexkoMmenanuu K yueonukam ["abpuensna O.C., Octpoymosa WN.I'., Cnankosa C.A..

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Tlopran ¢ynaaMeHTampHOrO0 xuMHUeckoro ooOpaszoBanus ChemNet. Xwumundeckas
uHdopMaronHas cetb: Hayka, o6pazoBanue, TexHnosioruu http://www.chemnet.ru

2.I'azera «Xumusi» U calT i yaurens «5 uny Ha ypok xumum» http://him.1september.ru
Emnunas  kommekuuss  LIOP:  Ilpeamernas  kommekuust — «Xmmus»  http://school-
collection.edu.ru/collection/chemistry

3.EcTecTBEHHO-HAYYHbIC IKCIIEPUMEHTHI: XUMHUSL. Kosexiust Poccuiickoro
obrreoOpaszoBarenbHOro mopraina http://experiment.edu.ru

4.Bcepoccwuiickast OIMMITHA/IA IIKOJILHUKOB 10 xumuu http://chem.rusolymp.ru
5.0pranunyeckas XUMUSL: JJIEKTPOHHBIN Y4EOHUK T cpenHen LIKOJIbI
http://www.chemistry.ssu.samara.ru

6.OCHOBBI XMIMHUU: JIEKTPOHHBIN yueOHuk http://www.hemi.nsu.ru

7.0TKpBITHIA KOUTeK: Xumus http://www.chemistry.ru

8.JlucraHIMOHHAS OJMMIHMAJAa [0 XUMHHU: TEICKOMMYHHKAIMOHHBIA 00pa3oBaTeIbHbIHN
npoekt http://www.edu.yar.ru/russian/projects/predmets/chemistry

9. JIMCTaHIIMOHHBIC IBPUCTUYCCKHUEC OJIMMITHAIBI o XUMHHA
http://www.eidos.ru/olymp/chemistry

10.3anumarenbHas xumus http://home.uic.tula.ru/~zanchem

11.Knaccuduranus xumuaeckux peakimii http://classchem.narod.ru

12.KouTpen — Xumus [uist Bcex: yueOHo-uHpopMarmonHsiid cait http://kontren.narod.ru
13.Matepuansl kadenpbl (GpuU3MYECKON U KOMIOUIHOH xumuu FOKHOTO deaepanbHOro
yauBepcuteta http://www.physchem.chimfak.rsu.ru

14.Metonuka oOyuenus xumun: cait kadeapsl xumun HI'TIY http://mctnspu.narod.ru
15.HanomeTp: HaHOTEXHOJIIOTHYECKOE coobmiecTBo http://www.nanometer.ru
16.0nnaitn-cipaBoyHUK XumMudeckux semenToB WebElements http://webelements.narod.ru
17.onmynsipHast 6uOIMoTeKa XMMUYIECKUX deMeHToB http://n-t.ru/ri/ps

18.Caiir ~ Alhimikov.net:  yueOHple W  copaBOYHBIE  MaTepuaibl [0  XUMHHU
http://www.alhimikov.net

19.Caiit Chemworld.Narod.Ru -Mup xumun http://chemworld.narod.ru

20.Caiit «BupryanpHas xumudeckas mkosa» http://maratakm.narod.ru

21.Caitt «Mup xumumy http://chemistry.narod.ru

22. XuMuK.py: caiit o xumuu http://www.xumuk.ru

23.Xumuueckas crpanndka SpocnaBckoro LleHTpa TenekoMMyHUKAIMKA 1 WHPOPMAITOHHBIX



cucteM B oOpazoBanuu http://www.edu.yar.ru/russian/cources/chem

24 Xumunueckwuii mopran ChemPort.Ru http://www.chemport.ru

25.Xumunueckuii  ceppep  HimHelp.ru:  yueOHble ©  crnpaBoYHBIE — MaTEpPHAIbBI
http://www.himhelp.ru

26.XuMusi: Marepuaibl «Bukumneguny» — CcBOOOIHOH SHIUKIONE NN
http://ru.wikipedia.org/wiki/Xumus

27.Xumus U1 BCeX: WJUIIOCTPUPOBAaHHBIE MaTepuaibl MO OOIIeld, OpraHuYecKol u
Heopranudeckoi xumun http://school-sector.relarn.ru/nsm

28.Xumust u xu3Hb — XX| BeK: Hay4yHO-TIOMYJISIPHBIN skypHa http://www.hij.ru

29. Xumo3a: cooOmecTBO yuuTesed XUMHUM Ha mopTraie «CeTb TBOPUYECKHX YUHUTEIEH»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com

30.1IkonpH1KaM 0 XUMUHU: calrt XUMHYECKOTO bakynapTeTa Antl'yY
http://www.chem.asu.ru/abitur

31.DmextponHas 6ubaHOTEKa 1Mo XUMuHK U TexHuke http://rushim.ru/books/books.htm
32.0nekTpoHHas OWOMMOTEKa Yy4eOHBIX MarepualioB 1o xumuu Ha mopraine Chemnet
http://www.chem.msu.su/rus/elibrary



