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MNOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma 1o XuMuu Na€T MOPECTaBICHUE O IMEJsAX, 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 XUMHUHU, ONPEIENAECT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATENbHOCTH OO0YyYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIONMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS riIo0aibHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YYaIOIIUXCS;



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTra, KOTOpPbIM  ABJSIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
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 OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUUYECKOW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOTO MpeAMETa COCTOUMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMHUPOBAHUHN U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OIEHUBATH SIBJICHUS
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 O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAHMWA [UIsI BBIPAOOTKM OKOJIOTHUYECKU
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 HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W 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 HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCTH aTOMOB XUMHYECKHUX 3IJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIa CTPYKTYpPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJaBjIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMUYECKHX peakuuil (pasjokeHue 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, JUCTWLIALUSA, XpoMaTrorpadus, TpoBeIeHIE OYUCTKH MOBAPECHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3ieMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctm meramoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUs KHUCIOpoAa B BO3AYyX€, MOJIYyUYCHHUE,
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, COOMpaHHWE, pACNO3HABAHHUE M W3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad M0 TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKK KiIaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIUMHHONEpuUoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. Dnexkrponbl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUSl pajJhyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAs) CBSA3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJICUCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBS3€M MpU W3YYEHHM XUMHHM B 8 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4dHbIN (DakT, rUroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsiji, BEUIECTBO, TEJIO,
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, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalusl, KaJIbLUI M 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.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpocTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

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

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBoOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
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, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa OWCCOLMALMU KHUCIOT, IIEJIOYEH U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKEHHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU okucieHus. CTpoeHrne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOZA HA OPraHW3M 4YeJiOBEKa. BakHeulme XJIOpuIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruernududeckne). XHUMHYECKHUE PEaKInu,
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 OKPYIKAIOIIEH CcpeAbl COCIMHEHHMSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3UYECKHe M 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 JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, NOuYBbl U BonoéMOB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JHKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, IJIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKAa. MaTepuallbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaus (IV) u kpemuueBoir kucinore. CHUIMKAThl, X UCIOJIb30BAHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



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

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB 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),
O3HAKOMJIEHWE C 0Opa3laMu XJOPUAOB (TajJOTre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYECHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KAYeCTBEHHBIX peakluil Ha KapOoHaT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckne U XUMUYECKUE CBOMCTBA MeTaiioB. OOmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuoanueckon cucTteMe 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.

[[lenoyHno3emenbHbIE METAUIBI MarHMidi MW KalbLMH: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
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 [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabmrOIEHUE W OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUEeh cpeanl (MpeaenbHas AOMyCTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€d MpH HM3yYeHHMH XMMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(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,
MI0JIC3HbIE UCKOTIaeMbIE, TOILIIUBO, BOJIHBIE pecypchl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4YeOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMN O0yYAOIINXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYTHX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLIECCE€ OTOM Yy4yeOHOW NeATeIbHOCTH, TOTOBHOCTU
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 Pa3BUTHA HAyKUM MU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPaBOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH W YPOBHSA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOs, HAPKOTUKOB, KYpPEHHUS),
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,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH [EATEIBHOCTH, 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 npodeccnoHaaIbHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBaHUS, IOHUMAHUE LIEHHOCTU 3I0POBOrO U
Oe3omacHOro oOpas3a >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 TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIIeHHs MOCPEICTBOM METOJI0B XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xon1iy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBast 0J1s1 XUMUYECKOTO JIEMEHTA B COEAMHEHNUN, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBiCHHUS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHas) B
HEOPTraHUYECKUX COECTUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU 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
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOJAA), HPHUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U JPYyTHUe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTH4YecKas), KpUCTAJLIMYecKass pemeérka, KOppo3us METaslIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS GopMyll
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKONM TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P GhEKTy, M0 U3MEHEHHUIO CTEMEeHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



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

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISPHYIO H  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe TMpaBWwia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACcMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATETHHOCTH — aHAJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIICPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 5 bu6mmoreka IIOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 XuMuueckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubmuoreka [JOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
59 Bogopon. Ilonsitue o kucinorax 8 1 bubmuoreka [JOK
' U COJIsX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHHSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.
Xnanecxaﬂ CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHI)Ie pealculm



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
[Tepuoanueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMuyeckas CBI3b.
3.2 OKUCIUTEILHO- 8 buGnuorexa [IOK
' https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

Kosun4vecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabusl | IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl padoThI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[loBTOpEeHME U yriaybieHue 3HaHUH bubmorexa HOK
1.1 yEy ) 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 6
OcHOBHBIE 32aKOHOMEPHOCTH XHMHYSCKUX bubmorexa [JOK
1.2 N p 4 https://m.edsoo.ru/7f41a63
peakuuit 6
DNEeKTPOIUTUYECKAS AUCCOLUALIS bubmorexa LHOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a63
XHMMHMUYECKHUE PEAKUU B PACTBOPAX 5
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
bu6nmoreka [IOK
OO6m1ast xapakTepruCTUKa XUMUYECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmsl. ["anorenst 6
OO6m1ast xapakTepruCTUKa XUMUYECKHUX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCJIMHECHMA 6
OO6m1ast XxapaKTepruCTUKA XUMHYECKUX bubnmoreka [JOK
2.3 anemMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a63

COCIMHCHUA

6



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

OO6m1ast xapakTepruCTUKa XUMHYECKHIX bubnmoreka [JOK
24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCITUMHCHUS 6
Htoro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
bu6mmoreka [IOK
3.1 OO0mue cBoiicTBa METAJLIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Baxnetimme MeTamibl 1 UX COSTUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 20
Pa3znen 4. Xumus u oxkpyxamwomas cpeaa
bubmuorexa [JOK
4.1 BemecTBa 1 maTepuaibl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
1 IIpeamer xumuu. Poiap XUMHUM B 5KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX TTO3HAHKS B XUMHUHU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ff0d227e
[TpakTnueckas padorta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnuotexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBI M MOTICICITH https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3JI€MEHTHI. 3HAKU 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

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
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3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

bubmuorexa [JOK
10 Xumuueckas opmyna. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTa B COSIUHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTra. MoJib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucienust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMUuecKux peakiui
18 (coe I/IHqﬁ):HI/ISIH a3JI0KCHHS e bubmorexa [JOK
! P : https://m.edso0.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHuukoneauct. O6o0eHNE 1 bubmorexa HOK
1 AHCT: Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 Konrponsnas padora Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmecsk razos. Coctas bubnmnoreka [JOK



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

BO3ayXa. KI/ICJ'IOpO,Z[ — JJICMECHT U
IIPOCTOC BECUIECTBO. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poAia (peatdt ’ https://m.edso0.ru/ff0d4614
ropenue). [lorstue 006 oxcuaax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 naboparopun iqn OMBII_HJICHpHOCTI/I bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKiuy, NOHATHE O bubnuorexa [IOK
TEPMOXMMHYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar ameéneq];os ’ a, CIIOCOOBI lro bubmmorexa LHOK
p AYXd, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTrueckas padorta Ne 3 o reme
26 «[lonmydyenne u coOupaHue KuciIopoaa bubmmorexa LIOK
yi N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nmpocroe bubnuoreka [IOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCHOTAX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOA0POia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
31 [Tpaktuyeckas padora Ne 4 o Teme bubnnorexka [JOK

«[Tomyuenue u cobupanue BoJ10poJia,

https://m.edsoo.ru/ff0d4f42
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HN3YUCHHUEC €TO CBOMCTBY

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4YeCTBa

33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmorexa LHOK

= . J https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BbEMY
Breraucnenns 005EMOB Ta3oB 10

34 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa LHOK
P . peaxt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B

35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachilieHHbIS

37 u HeHacmpeHng acTBOpBI. MaccoBas bubmorexa [JOK

B P PEL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o reme

38 «[IpuroTtoBiieHHE PACTBOPOB C bubnuorexa [JOK
onpeaeNéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas pabota Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIs, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenne 1 XuMHUYECKHE CBOMCTBA

bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHus: cOCTaB, Ki1accupuxams, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarnms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnnoreka HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnocoé(iblj 0T )eHI/I}I XHMHI{Z(I:)KHe bubmorexa LHOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAJBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnoreka [JOK
HEOPraHWYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu|
B t https://m.edsoo.ru/00ad9ch2
Konrtpomnsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMUYECKUX AiieMeHTOB. [loHsATHE 0 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIaxX CXOJHBIX 3JIEMEHTOB
[Tepuoauueckuii 3aK0H U
bu6mmorexa [IOK
52 [lepuonnueckas cucteMa XMMHUYECKUX

anemenToB 1. 1. Menneneepa

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

53 ITe
PHOZBL, TPYTHIBL, TOATPYTHIN https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnnoreka HOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menaeneepa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwue [leprogudeckoro 3akoHa Jjs
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnuorexa [JOK
MenneneeB — yu€HbIi, IEAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepsHeIi ypok. O000IIEHHE U
58 CI/ICTEM&TI/IBZ.IP U 3HaHI/II;Iu / bubmmorexa [TOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoepouHas paboTa
KonTponbnas pabota Ne4 o reme
59 «Ctpoenne atoMa. XUMHYECKas CBI3b)» bubmorexa HOK
p . ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
60
XUMHYECKHUX DIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorekxa [IOK
61 Honna ecKas CBSI3
HHAAT XIMIICCKAT CBASH https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XUMUYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HeTOSIpHAS XUMHYECKast bubnuotexa [JOK
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CBSI3b
bubmuorexa [JOK
64 Crenens okucenus 1 https://m.edsoo.ru/00adae28
65 OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
66 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
PesepBHElil ypok. O0001IIEHHE U
67 CI/ICTEM&TI/IBZP 1501 3HaHI/IP"IIlI 10 TEME 1 bubmmorexa LHOK
1t https://m.edsoo.ru/00ad9ch2
«CTtpoeHne aToMa. XUMHUUYECKAs CBS3h»
68 Pesepsublit ypok. O60011ieHME 1 1 bubnnorexa [HOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Jara

Ne uudgposbie

Tema ypoxka Kourpoabnbie | IlpakTuyeckue | H3YUECHH
n/n Bcero oOpa3oBaTeJibHbIE

padoThI padoThI s
pecypcsl

Ilepnonrueckuit 3aK0H.

1 Ilepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB [l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX IEMEHTOB 1 bubmmorexa LIOK

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

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

4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

6 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XUMHUYECKOM

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DaxTophl, BAUSIOUINE HA CKOPOCTh 1

XUMHYECKOH PE€aKMU U IMOJIOKCHUE

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTHYECKOMN
10 nccorranuu. CHILHBIE U cl1a0ble bubmmorexa [IOK
A HHATHIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Monurle ypaBHEHHUS PEAKIIUN Bubmaorexa ITOK
My peak https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEJACTaBICHUN bubmorexa [IOK
psz https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 bubnmorexa [IOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLHAIITT
14 IlonsTue o ruapoanse coje bubnmorexa [IOK
b https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelienue s3xcnepuMeEHTATLHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amauy
KontponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS bubmmorexa [IOK
p a THATI. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX))
OO01ast XapakKTePUCTHUKA TaJIOT€HOB.
18 XI/II:/[lI/I‘{eCKIz/Ie CBEﬁCTBa Ha IIpUMeEpE bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposonopoa. ConsiHast KUCIIOTa, bubnuorexa [IOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYy4YCHHUC,
IIPUMEHCHUC

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

[IpakTuyeckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «[TonyuyeHne COISIHOM KUCIOTHI,
yi . N https://m.edsoo.ru/00ade348
u3yueHue e€ CBONCTBY
Brruuciienus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUN, €CIIN OUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB J1aH B U30BITKE
99 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubnunoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHUI bubnnoreka [JOK
B IIpUpoJie. XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoj10poj1, CTpOEHUE, bubnnoreka [JOK
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcnppl cepbl. CepHas KMCIIOTA,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE PEaKINH, JIeKAIIUE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU
cepsl
97 Brruncienne MaccoBoit 101 BeIXO/a bubmuorexa [JOK
MIPOAYKTa pPeaKkuu https://m.edsoo.ru/00adec8a
28 OO1m1ast XxapaKTepUCTHKA SIIEMEHTOB bubnuorexa [IOK
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V A-rpynibl. A30T, paclipoOCTpaHECHHE
B IIpHUpoe, Gu3nyecKue u
XMMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3n4ecKue u

bubmuoreka [JOK

29 XUMHUYECKHUE CBOMCTBA, MOTYYCHUE U
’ v https://m.edsoo.ru/00adf004
MIPUMEHECHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «[lonydyeHrne aMMuaKka, U3y4eHUe ero bubmmorexa [JOK
) Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Wcnonp30BaHnue HUTPATOB U COJICH
aAMMOHHUSI B KQUECTBE MUHEPATbHBIX

32 oOpeHmil. XUMHUYIECKOe bubmmorexa [JOK
yAoop ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCJIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHafl KI/ICJ'I((i))Ta q)q)lf3n(tle)cxne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XMUMHUYECKHE CBOWCTBA, MOJyUCHHE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBE MUHEPAIbHBIX YI00pEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdharamu
VYraepon, pacrpocTpaHeHIE B

35 npH I(: e g)mniecxll)/le Y XUMHUYECKHUE bubmmorexa LIOK

PUPOZE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcunsl yriaepona, ux pusnveckue u bubnmnoreka [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTHYecKHe POOIEMBI,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbpHas KUCIIOTa U €€ COTN bubmorexa OK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KaK O bubmorexa [JOK
P https://m.edso0.ru/00ae054¢e
COEIMHEHUSX yriepoia
40 KpeMuunii 1 ero coeiuHeHUs Bubmorexa ITOK
P https://m.edso0.ru/00ae080a
[TpakTrueckas padora Ne 5. Permenue

41 AKCIICPUMEHTAIIBHBIX 3a]1a4 110 TEME bu6mmoreka [IOK
«BakHeuIme HeMeTaJUTbl U UX https://m.edso0.ru/00ae0bf2
COCIUHCHHUS»

KonTponbnas pabota Ne3 mo Teme
42 «BaxxHeHIme HeMeTaJlIbl M UX bubmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS»
OO61mas xapakTepruCcTHKa XUMUYECKIX
3JIEMEHTOB — METAJLJIOB.

43 Mertanauueckas CBSI3b U bu6nmoreka [JOK
METaJUTNYECKasi KpUCTAIITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METAIIJIOB

42 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DAEKTPOXUMHUECKUN Psift

https://m.edso0.ru/00ael1156
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HaprI}KGHI/Iﬁ MCTAJJIOB

OO6u1re cnocoObl MOTyYSHHS
MetaiuioB. CruiaBel. BeiyuciieHus mno

bubmuorexa [JOK

4 .
> YPABHCHHAM XHMITICCKHUX PEaKitii, https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 [TonsaTHE O KOPPO3UM METAIUIOB bubnnorexa LIOK
PP https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[Hernoumsie meramel https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael4b?2
49 [lenoyno3eMenbHbIE METAIbI — bubimmoreka [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxxuelnme coenMHEHNS KAJIBIUS bubmmorexa [TOK
a H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmorexa [IOK
52
YCTpaHEHHUsI https://m.edso00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOoCTh BOABI 1 METOBI €8 bubmmorexa LHOK
., https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A i
JEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubnnorexka [JOK

TUAPOKCH]IA

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

56 Kemneso
https://m.edsoo0.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bu6mmoreka [IOK
(1) u xxeme3a (1) https://m.eds00.ru/00ae35e6
58 O0001IeHre U cUCTeEMaTU3 AU
3HAHUH
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«BaxkHelmue MeTaabl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS)
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3
50 pearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COZEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOM JOJIH BBIXOJIa MPOAYKTA
peakuuu
61 O000111eHNE B CHCTEMATH3AIUA
3HaHUH
Kontponbnas padota Ne4 o teme
62 «BaxHelmue MeTaaibl U UX
COEIMHEHUS
63 BemectBa u marepuassi B bubnuorexa [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo0.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHue bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bubnuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o0111eHNE U bubnuorexa [IOK



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

CHUCTCMAaTHU3alusia 3HAHUM

https://m.edsoo.ru/00ae0d0a

67 PezepHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600611eHIE 1 1 bubnnoreka HOK
cucTreMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHUYCCKUC ITOHATHA)

11

pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IOHSATHUH: arowm,
MOJIEKYyJla, XUMHYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOTIO
JJIEMEHTa B COEJMHEHUHU, MOJSIPHBIH 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKALMsi  pEaKkHil:  peakuuu  COEAUHEHMs,  PEaKIUuu
pa3iOKEHUs,, pEaKIMU 3aMEeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEUICCTBA (HpOI_ICHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpameHm‘/i

1.3

HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BE€IICCTB




1.8

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMyIie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCIIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI [MO3HAaHUs — HAOIIOJIEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHSATHH: OKCHI,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy Kj1accy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMHU IO BBIIOJIHEHHUIO
na6opaTopHHx XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCcOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACcTBOPOB IHIeouyeid U KUCIOT C TOMOIIbIO

WH/IUKATOPOB (JIaKMYC, (eHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHToB J[. M. MennaeneeBa. CtpoeHne aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE pCaknuun»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHUYCCKHX MOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWUTalb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAss W HCIOJApHAass KOBAJCHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKUCJICHUA

3.2

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

3.3

OIKCHIBATh U XapaKTepH30BaTh TaONM4HYIO Gopmy Ilepuommdaeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mnobounas moarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epuoabl

3.4

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJOXCHHSA B Hepnozmqecxoﬁ

CHUCTCMC

3.5

COOTHOCUTHb  000O3HAu€HUs, KOTOpble HUMEITCS B  Tabuuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  JM.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUA QJICMCHTOB B 6I/IHapHI>IX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XUMHUYECKOM CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

11

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TOHSITHHA: pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT TUCCOIMALN,
peaKknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe pPaBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIHLHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJIEHHE, aJIOTPOIUS,

am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,




MeTaHJII/I‘-IGCKa}I), KpucTaJlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb

XUMHYECKOM pC€aKiuu

1.2

HIUIFOCTPUPOBATDL B3dMMOCBA3b OCHOBHBLIX XHMHNYCCKHX MOHATUH U

MIPUMCHATDH 3TU IMMOHATHSA ITPU OIMUCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

1.3

COCTaBJISITh yYPAaBHEHUS AJIEKTPOJUTUUYECKON TUCCOLMAIIMN KUCIIOT,
miesioueid M CoJied, IMOJIHbIE WM COKpAlIEHHBIE YpaBHEHUS peakiuil

WOHHOI0 O0OMeHa

1.4

PacCKpbiBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKnHﬁ

MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHUYECKOU pCaKnuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTaniabl U HUX

COCAUHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIINE U CIICHU(PHIECKIE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XHUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, IMOATBCPIKAAIOIINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJaM T[OJb30BAaHHS XUMHUYECKOM TIOCYyIOW H
1ab0paTOpHBEIM O0OpYIOBAaHUEM, a TAaKXKe IMpaBUIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH IO BBIMOJHEHUIO
1a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

MMPOBOAWUTL PCaKOWH, ITOATBCPKAAIOIINEC KQUeCTBEHHLIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB

[To Teme: «XuMUS 1 OKpY’KaroLias cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XHMu4eckux mnoHsTuii: [IJK

BCIICCTBA; KOPPO3Ud MCTAJIJIOB




3.2

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIIBHON JESITEIbHOCTH —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA
CBOWCTB BEIECTB M XUMHUYECKHX PEAKINN; eCTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePIKAHUS

1

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiap XMMHHM B KU3HU 4Ye€JIOBEKa. XHMHUSA B CUCTEME HayK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o MCTOJaXxX IIO3HaHUA B XUMUU. Yucteie BC€IIECCTBA U CMECH. CriocoOkbl

Pa3aciICHUsA cMmeceit

13

ATOMBI WH MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumnueckas popmyia. BaleHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBasi 40/l XUMHUYECKOTO JIEMEHTa

B COCOAMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHass Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W 4HcCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacué€rsl mo dopmynam

XUMHYECKHUX COSIMHEHUMN

1.6

dusnueckue U XUMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpAaHEHHUS Macchl BellecTB. XuMuueckue ypaBHeHus. Knaccudpukanus

XUMHUYCCKUX peaKuHﬁ (COC,Z[I/IHCHI/ISI, Pa3I0XCHUA, 3aMCIICHNUA, 06MeHa)

1.7

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY/I0H, C MIpaBUiIaMu
paboTtel B JabopaTopur W TpUEMaMH OOpalleHus C J1abopaTOPHBIM
o0opynoBaHuEeM, H3y4Ye€HHUE H ONUCaHHe (PU3MYECKHX CBOWCTB 00pasiioB
HEOPraHWYECKHX BEMIECTB, HaOMIoAcHHE (U3NIECKUX (TUTABJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUIEHHE U KOHICHCAIUS BOJbI) U
XUMUYECKUX  (TOpEHHME CBEYH, TMPOKAJWBAHWE MEIHOM  MPOBOJIOKH,
B3aMIMOJICIICTBHE Mella C KHUCJIOTOW) sIBICHWH, HAONIOJEHUE U ONHCAHUE
MPU3HAKOB MPOTEKaHHWS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJOPHAOM Oapus, pa3ioKCHHE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE JKeJie3a C PACTBOPOM




comu Meau(ll), m3yuenue crocoOoB pazencHuss cMeceil (C TOMOIbI0 MarHUTa,
GuIbTpOBaHKE, BBHIIAPUBAHUE, MUCTHIUIALMNSA, Xpomarorpadus), mpoBeieHUE
OUYHUCTKY TTOBAapEHHOW COJIM, HAOIOICHUE U OTIMCAHUE PE3YIbTATOB MTPOBEICHUS
OIbITa, WUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYT (IIIapOCTEP>KHEBBIX )

Baxwnerinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciopony — asnemeHT u mpocrtoe
BemecTBo. Haxoxknenue kucimopopa B mpupopae, GU3NYECKHe W XUMHUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcuzasl. Ilpumenenue kuciaopona. CriocoOb
NOJyYeHHs KHUCIOpoaa B J1abOpaTopuM M TNPOMBIIIIEHHOCTH. KpyroBopor

Kucsopoza B npupoje. O30H — autoTponHas MoAn(GHUKaIKs KUCIOpoaa

2.2

TernoBoit 3P PeKT XUMUUECKON peaKIiy, TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30-
U SHAOTEPMHUYECKUE peakuuu. TOIUIMBO: yroyib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHIICHHE TapHUKOBOTO 3 eKTa, paspylieHne 030HOBOTO CIIOS

2.3

Bonopox — anement u mpocroe BeriectBo. HaxoskieHue Bomoposaa B HPHPOIE,
¢bu3MYecKue W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI ITONYYCHHS.

Kucnote! u conu

2.4

MousipHbiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

O®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb.  PacTBOpBL
Hacepiiennble ¥ HEHACBIIEHHBIE PAaCTBOPLI. PacTBOPUMOCTE BELIECTB B BOJE.
MaccoBasg nons Bemecrtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B Npupoae M B JKU3HM ueioBeka. Kpyrosopor
BOABI B TpUpojie. 3arps3HEHHE MPUPOAHBIX BoA. OxpaHa M OYHMCTKa

MPUPOAHLIX BOJ

2.6

Knaccudukanus Heopranmueckux coeauHeHunil. Oxcuapl. Knaccugukarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. Homenknatypa oxcunoB. Pusznyeckne W XHMHUYECKHE

CBOMCTBA OKCHIOB. [loiryueHne okcuioB

2.7

OcHoBanus. Knaccudukanust ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHMH. PU3NUECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnorel. Knaccudukanus kucimor. Homenkmarypa kucior. ®duszndeckue u
XAMUYECKHUE CBONCTBAa KHUCIOT. Psig aktuBHOCcTHM MetaiuioB H.H. bekertosa.

[TonydyeHue KuCiIoT




2.9

Comu. Homenknarypa cosieli. @U3N4YeCKME M XUMUYECKUE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPEIEICHHE  CONCPIKAHMS
KHCJIOpOAa B BO3JAyXe, IMOJy4yeHHe, cOOMpaHMe, paclo3HAaBAaHHE W HM3Y4YCHHE
CBOWCTB KHCJIOPO/a, HAOII0I€HHE B3aUMOJEHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BO3HUKHOBEHMS U IPEKpallleHUsl TOpeHus (Io)Kapa), 03HAKOMIIEHUE C
o0Opa3llaMu OKCHUJOB U OIIMCAaHME HUX CBOMCTB, MOJyueHHe, coOupaHue,
pacrno3HaBaHHE€ WU H3Y4YEHHE CBOMCTB BOjaOpoAa (FOpeHHE), B3aUMOIEHCTBHE
Bogopoaa ¢ okcuaoMm Meau(ll) (BO3MOXKXHO HMCIIOIB30BaHUE BHICOMATEPHATIOB),
HaOmrofeHne OoOpa3loB BEIIECTB KOJMYECTBOM 1 MOIb, HCCIEeIOBaHHE
0COOEHHOCTEH pacTBOpEHUs] BELIECTB C Pa3IU4YHOM PaCTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbI[EM)
(BO3MOXKHO HCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIOT M IIeJIouedl C IMOMOUIbI0 HMHIMKATOPOB, MCCIEI0BaHUE OOpa3loB
HEOPraHMYECKHUX BEIIECTB pA3JIUYHbIX KJIACCOB, HAOIIOJACHHE W3MEHEHUS
OKpPAacKM HHIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, H3y4YeHHE
B3aumojeiictBus okcuga Menu(ll) ¢ pactBopom cepHOW KHUCIOTBI, KUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3allhH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAaHHM,
BBITECHEHHE OJHOIO0 METaula JApPYTMM M3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTAJIBHBIX 3a/1a4y 1o TeMe «BakHelmne Kiacchl HEOPraHWYECKUX

COeIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMUYECKHX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHY€ECKasi CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

3.1

[lepBble TOMBITKM KJIACCU(PHUKAMU XHUMUYECKUX 31eMeHTOB. [loHsTue o
rpynnax CXOJIHBIX AJIEMEHTOB (ILENOYHBIE U LIEIOYHO3EMEIbHBIE METAJLIbI,
rajloreHbl, MHEPTHBbIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amMdoTepHbIe

OKCHUABI U TUAPOKCUBI

3.2

[Tepuonnueckuii 3akoH. [lepruonnueckas cucteMa XMMUYECKUX demMeHToB J[. 1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS dhopmbl
[Iepuonnueckoit cucrembl xumuueckux anemeHtoB J[.M. Menneneesa.
[Tepuonpr m rpynmnbl. PU3MYECKUN CMBICT TOPSIKOBOTO HOMEpA, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA




3.3

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3otomnbl. Onexrponbl. CtpoeHue
JIEKTPOHHBIX 00004eK aroMoB HepBbIX 20 XMUMHYECKHX 3JIEMEHTOB
IIepnonnueckoir cucremsl .M. MenneneeBa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosioxeHuto B [lepuoguyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XHWMHYECKHX JJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpyIINamM H IEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckol CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUs Hayku W npakTuku. .M. MenpaeneeB — y4€Hbld U

I'paXaaHuH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (monsipHass ¥ HEMOJSpHAas) CBA3b.

3JIGKTpOOTpI/IIIaTCJH)HOCTI> XHMHYECKHX 3JIeMEHTOB. MloHHas CBI3b

3.6

Crenenp okuciacHusA. OKHUCIMTEIHOBOCCTAHOBUTEILHBIC pCaKknuu. Hpoueccm

OKUCJICHHS M BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUM 9KCIICPUMCHT:. HN3YYCHUC 06pasu013 BCIICCTB MCTALJLIOB H
HEMCTAJIJIOB, B3aHMMOJCHCTBHEC TUAPOKCHIA LHUHKAa C pacCTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUC OIBITOB, WIIHOCTPUPYIOIMIUX IMPUMCEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3iokKeHHsl, COeIMHEHU)

9 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuoanueckuii 3akoH. Ilepuoanyeckas cucrema XuMU4ecKux 3yemMeHToB /.M.
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMICTB
XAMHMYECKUX DJJIEMEHTOB NEPBBIX TPEX MEPUONOB, KM, KalIbLUUs U HMX
COCIMHEHUN B COOTBETCTBUU C TOJOKEHUEM 3JIeMeHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHAbl XUMHYECKON CBA3U. THUNBI KpHUCTaNIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BHUJa XUMHU4eckoil cs3u. Knaccuukanus u HOMEHKIATypa HEOPraHUIEeCKUX
BEIIECTB (MEXJyHapOAHas U TpUBHAJIbHAs). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIMXCA K  PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKUX  COCIUHEHHUH,

TCHCTUYCCKAsA CBsA3b HCOPTaHNYCCKUX BEIIECCTB

1.3

Knaccudukanus XuMu4ecKiX peakluid Mo pa3inyHbIM IpU3HaKaMm (10 YUCTy U




COCTaBy YYacTBYIOIIMX B pEaKLUU BEIIECTB, MO TeIIoBoMy 3¢ddekry, mo
U3MEHCHHIO CTETICHEH OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpaTHMMOCTH,
M0 y4yacTUIO Karajau3aropa). OK30- H  DJHAOTEPMHUYECKHE  PEaKIIHH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOM peaKuu

1.4

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XMUMHUYECKUX peakuusax. [lonsTtue o
TOMOTEHHBIX U IeTepOreHHbIX peakiusax. [[oHaTHe 0 XMUMUYEeCKOM PaBHOBECHH.
@DakTophl, BIUAIOININE HAa CKOPOCTh XUMHUYECKOW peaklUUd U TOJ0KEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peaKkuuy, ANEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu. CocTaBlieHHE  YpaBHEHUMU
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C HUCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOIUTUUYECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M JAUCCOLMAIIMK BEIIECTB C PA3IMYHBIMHU BUIAMU
xumMuueckoi cBsa3u. Ctenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peaknun moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHHS pPEaKIUid MOHHOTO OOMeHa,
MOJIHBIE W COKpalléHHbIE MOHHBIE YypaBHEHHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

AUCCOoUalu. KauecrBeHHbIC PCaKuu Ha UOHBI. [TonsTue o TUAPOJTIN3C colei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIICHHE C MOJENISIMH KPUCTAJUTHUECKUX
pemETOK HEOpraHMYECKUX BEIIECTB — METAUIOB M HEeMeTalioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpuIa HaTpHsl); MCCIEIOBaHHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakluuu OT BO3JEUCTBUS pa3IMuYHbIX (HaKTOPOB;
UCCIICIOBAHUE  DIIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IIpolecca
JUCCONMAITMN  KHCIIOT, MIEJIOYed © Cojiell  (BO3MOXKHO HCIOJh30BaHUE
BUJICOMATEPHAJIOB); TPOBEJCHHUE OMbBITOB, WUTFOCTPUPYIOLUIUX TMPU3HAKH
MIPOTEKAHUs PEAKIMii HOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIJCIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakluil (TOpeHue, pPeakIHu pa3ioKEHUs, COCTUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX PEAKIIHIA

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamier 1 ux COCOAUHECHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3ndecKrue CBOMCTBA MPOCTHIX

BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa




(B3auMOJEHCTBHE C METa/llaMHM, HEMETaJJlaMH, IIeraoYyaMu). XJIOPOBOAOPOI.
ConsiHasg KHUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, NpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJOBeKa. BaxkHenmme XJIOpUIbpl U UX

HaXOXXICHUE B IIPUPOAC

2.2

OO6mas xapaktepuctuka 3jemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (HU3NIeCKue CBOMCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOITHBIC MOTU(PHKAIIMN
KHCIIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
dusznueckue W XuMudeckue cBoiicTBa. OKCHUIBI cephl Kak MPeICTaBUTENN
KHCIIOTHBIX OKCHaoB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYSCKHUE CBOMCTBA
(oOmMe Kak MpencTaBHTENs Kiacca KUCIOT U crnenupuieckue). XMMHUYSCKHE
peaxIyu, JIeKale B OCHOBE MPOMBIIUICHHOTO CIOCO0a IONyYeHUs] CEpHOM
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIUs Ha
cyibdar-uoH. Haxoxmenue cepbl U €€ COCAMHEHUHN B mpupoje. XUMHUYECKOES
3arps3HEHUE OKPYXKAIOMICH Cpellbl COCIMHEHUSMHU Cephbl (KUCIOTHBIC JTOXKIIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €70 MMpCaOTBPpalICHHA

2.3

OO6mass xapakTtepuctuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIEHUs. A30T, paclipOCTPaHEHUE B IPUPOJIE,
duznveckue U XuMU4ueckre cBoricTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero ¢u3NYecKue U XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHMSI, UX (U3UYECKHEe ¢ XUMHYECKHE CBOWCTBA, TMpPUMEHEHUE.
KauecTtBenHast peakiusi Ha MOHBI aMMOHHS. A30THash KHUCIIOTa, €€ MOJydeHue,
dbusznyeckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICTaBUTENsS Kiacca
KHCJIOT U crnenuduueckue). Vcmonp30BaHe HUTPATOB U COJCH aMMOHHS B
KaueCTBE MUHEPAIbHBIX yH0oOpeHuil. XUMUYeCcKoe 3arps3HeHHE OKPYXKarollei
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPSI3HEHHUE BO3/1yXa, ITOYBBI

Y BOJIOEMOB)

2.4

®ocdop, amtorponnsie Mogudukanuu Gocdopa, puznyeckre U XUMUYECKHE
cBorictBa. Oxcun ¢ocdhopa(V) u  dochopHas kuciaora, (QuU3NUECKHE W
XMMHUYECKHE CBOMCTBa, mosyudeHue. Vcnosnbp3zoBanue ¢ochaToB B KayecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka djemMeHTOB |VA-rpynmel. OcoOEHHOCTH CTpOEHUs
aToOMOB, XapaKTCPHBIC CTCIICHN OKHCJICHUHA. YFHCPOI[, AJUIOTPOITHBIC
MOTU(UKAIH, PACIPOCTPaHEHHE B MPHPOJE, (U3NYECKHE W XUMHUYECKUE

cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupozae. OKCHIbI yrieposa,




uxX (u3nYeckue M XUMHUYECKHE CBOMCTBa, NIEHCTBHE Ha JXKUBBIC OPraHU3MBI,
MOJyYCHUE M MPUMEHEHHE. JKOJIOTUYECKHE TIPOOIIeMBbI, CBA3aHHBIC C OKCHUIOM
yraepona(lV); rumore3a T100adbHOrO TMOTEIUICHUS KJIMMATa; MapHUKOBBIN
a¢ddext. YronpHas KUCIOTa W €€ CONMHM, MX (U3NYCCKUE H XHUMHYCCKHE
CBOWCTBa, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-
uoHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayabHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, JTWJIEH, AaleTHJCH, OSTaHOJ, TIJHIEPUH, YKCyCHas
kucinota). X cocraB m xummueckoe crpoeHue. [loHsTHe O OMOIOTHYECKH
BOXHBIX BEIIECTBAaX: MMpax, Oelkax, yriieBoJaXx — M HMX pPOJM B KHU3HU
YyenoBeka. MarepuaibHOEe E€AMHCTBO OPraHMYECKMX W HEOPraHMYECKUX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYCCKHUE CBOWCTBA, IIOJIYYCHUE U
npumenenue. CoenuHeHus KpemHHs B mpupojae. OOmue mnpeacTtaBieHus o0
okcuze kpemuusa(1V) u kpemuueBoit kuciaore. CHIMKATHI, HX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIIICHHOCTH. BaXKHEHIIie CTPOUTEIbHBIC MaTepHaIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene3o0eToH. [IpoOmembr Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAIOB B HOBCGI[HGBHOI‘/'I KHU3HU

2.8

XVUMUYECKUN SKCIEPUMEHT: H3Y4YeHHE OOpa3lOB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHUE KAYECTBEHHBIX pEeaKIUil Ha XJIOpUA-
MOHBbl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbBITHL, OTpa)Karoliue
¢u3nyeckrne U XUMHUYECKHE CBOMCTBA T'aJOT€HOB U X COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BHUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOPUOB
(ralloreHUI0B); O3HaKOMJIEHHE C oOpa3lamMu ceppl U €€ COEIUHEHUSMHU
(BO3MOKHO  MCIIONIb30BaHME BHJEOMAaTEepHalioB); HAOIIOJEHHE IMpoliecca
oOyrauBaHUs caxapa MoJ JeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI;
U3y4yeHHe XMMUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM KMCIOTHI, MPOBEACHUE
KaueCTBEHHONW peakIuu Ha cylab(ar-uoH u HaOmoJeHHe npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COeIMHEHUN (BO3MOYKHO HCIIOJIb30BAaHME BHJIEOMAaTEepHANIOB), OOpa3LamMu
a30THBIX U (GOCPOPHBIX YAOOpEHUN; oTydeHHe, COOMpaHne, paclo3HaBaHUE H
U3y4eHHE CBOMCTB aMMMaKa; IPOBEJECHUE KAuyeCTBEHHBIX peakUuil Ha HOH
aMMOHUS Uu  (ocdaT-uOH ¥ U3yYEHHE TPU3HAKOB HX MPOTEKAHHUS,

B3aMMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO (BO3MOXKHO




UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHUE MOJENEH KpUCTaNINYECKUX
pewéTok anmasa, rpadura, ¢yulepeHa; O03HAKOMIIEHHE C IPOLIECCOM
aJcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIIEM U yCTPOHCTBOM
IIPOTHBOIa3a; MOJy4YeHUE, cOOMpaHHEe, PACIO3HABAHWE W H3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEIACHHE KAaueCTBEHHBIX pPEaKIMid Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPONYKIMEH CHJIMKATHOM IPOMBILIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTaIbHBIX

3aJ1a4 110 TeMe «BaKHeHlIe HeEMeTaUIbI U UX COETUHEH U

MeTanibl U UX COSAMHEHUS

3.1

OO011ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosnoxenuss B Ilepuonnueckoin cucreme XuMHYeckux dnemeHToB J[.M.
MenneneeBa u crpoenust atoMoB. CTpoeHue MeTauioB. Metauueckas CBA3b U
METaJJIMYECKass ~ KpUCTajinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaHpH)KeHI/Iﬁ MCTalJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue crocoObl MOIy4eHUs
MeTauioB. [loHsITHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTasyuibl: nosoxeHue B llepumonnyeckoil cucTeMe XHMHYECKUX
aneMmeHToB J[.MI. MeHzeneeBa; CTpOEHHE MX aTOMOB; HaX0)KJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABI HATpusd M Kanud. [IpuMeHeHHe IIEeNoYHBIX METAUIOB M HX

COeTMHEHNN

3.4

[llenouno3eMenbHble  METaylbl MarHuii W KajdblMi: TOJIOKEHHE B
Ilepuoauueckoit cucreme xumuueckux sneMenToB .M. MenneneeBa; crpoenue
MX aTOMOB; HaxXxOXJIe€HHWEe B mpupoae. PuU3NYecKue M XHUMUYECKUE CBOWCTBA
MarHusi ¥ Kajuplus. Baxuelmme coeAnHEHUs KaublIus (OKCHUI, TUAPOKCHU]I,

conn). 2KEcTKkoCTh BOJIBI U CIIOCOOBI €€ YCTpaHeHus

3.5

AmomuHuii: monoxkenue B Ilepuogudeckoll CHCTEME XWMHUYECKHX DJIEMEHTOB
J.W. Menzaeneesa; CTpoeHHE aToMa; HaxoXAeHUE B mnpupoae. Pusnueckue u
XUMHUYECKHE CBOMCTBA ATFOMHUHMSI. AM(OTEPHBIE CBOMCTBA OKCH/A U THIPOKCHIA

AJITOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme Xumudeckux 3neMenToB .M.
MeHnneneeBa; CTpoeHHME aTroMa; HaxoXKJIeHHWe B mpupoae. Puznueckue u

XUMHUYECKHe CBOHCTBa kene3za. Okcuawl, ruapokcuasl u comu xenesa(ll) u




xene3a(lll), ux cocras, cBoOlCTBA U MOTyYeHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3laMHu METaNIOB U CILIABOB,
uX (PU3MYECKUMHU CBOWCTBAMH; HM3yUEHHE PE3YJbTaTOB KOPPO3HHU METAJIOB
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBL;
mpolecca TOpeHusi JKejle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIM HA MOHBI
(Maraus, Kamblusi, adromuHus, nubka, skenesa(ll) um oxenesa(lll), memm(Il);
HaOJIOZICHUE W OMHUCAHUE TMPOILIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMHU HATPUS,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUIACOMATEPUAJIOB);
UcclIeIoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS U THIPOKCHIA
LMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3aa4 Mo TeMe «BaxHeime MeTamibl u

HnX COCAUHCHUA»

XHUMHA U OKpYXKarolas cpena

4.1

HoBeie marepuanbsl u TexHonoruu. BeumiectBa U maTepuanbl B MMOBCEAHEBHOM
JKA3HU 4YesioBeKa. XUMHUs U 340poBbe. be3ornacHoe UCIoabp30BaHUE BELIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momomp Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IPDaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomierd cpensl [1/IK. Ponp XuMuun B perieHHH 5KOJIOTMYECKUX MPOOIeM.
[TpupoaHble HCTOYHMKM YIJIEBOJOPOJIOB (yrojb, HPUPOIHBIN ra3, HEQTb),

MIPOJIYKTHI X MepepaboOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XUMUYECKUHN IKCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbI

MCTAJIJIOB, IOJIUMECPHBIC MaTepI/IaJ'IBI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

1

IIpencraBnenue:

11

O II03HABa€MOCTU SIBJICHUI MpPHUPOAbI, MOHUMAHUE OOBEKTHUBHON
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOMIeH KyJabTYpbhl W MPAKTHYECKOU
NEeSITEeIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIo OOILECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HCCICHOBAHUSA BCIICCTB U U3YUCHUA
XUMHNYECKUX pCaKHHﬁ; YMCHUC HCIIOJIB30BaTh MOJICIHN JUIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHIKEHHSX
XMMHUYECKOM HayKH, YTO IO3BOJMT OOYYaOLIMMCS paccMaTpUBaTh
XUMHUIO KaK cpepy cBoelt Oyayuiei npopeccuoHanbHON AESITETbHOCTU
U clieNaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(UIBHOTO NpeaMeTa

TP TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIeTo 00pa3oBaHMs

Bnagenune cucreMoM XHMHUYECKHX 3HAHUM H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIINE XWMHUYCCKUE TMOHATHS: XHMHYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, NMPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAsT CMECh, OTHOCHTEJTIbHBIC AaTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHAs Macca, MOJSPHBIH
00BbEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb (CpeaHss), XUMHUYecKas
peakuusi, peaklMyd COCJUHEHHs, PEaKUUH Ppa3JIoKEHUs, peaKkLuu
3aMEIEHUs, peakIuu OOMEeHa, TEIUIOBOM 3((EeKT peakuuu, 3K30- U
SHJOTEPMHUUECKHE DPEAKIUH, PACTBOP, MAccoBas JOJII XUMHYECKOTO

OJICMCHTA B COCIMHCHUHN, MACCOBAas OOJIA U NPOLUCHTHAA KOHIICHTPALIUA




BEIIECTBA B PACTBOPE, PO aTOMA, HIIEKTPOHHBIN CIOM aTOMa, aTOMHas
opbutanp, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKasl CBSI3b, DJIEKTPOOTPHUIATEILHOCTD, MOJIIPHAs U HEMOJspHAs
KOBAJIEHTHAasi  CBsI3b, HMOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTAINTMYeCKass peméTka (aToMHas, WOHHAs, MeTaJUTM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHMOH, SJIEKTPOJIUT U HEDJICKTPOIIUT,
ANEKTPOIUTUYECKAs  JTUCCOIMAINS, pPEaKIUd HWOHHOTrO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHE U  BOCCTAHOBIICHHE, AIIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMbIC PEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, Kkaramuzarop, I[IJK, xopposus

MCETaJIJI0B, CIIJIaBbI

2.2

OCHOBOITOJIATalOlM€ 3aKOHbl XHWMHHU: 3aKOH COXPaHEHHUS MaccChl,
nepuoguueckuii 3akoH J[.MI. MenpaeneeBa, 3aKOH TOCTOSHCTBA

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPUA

3J'I€KTpOJ'H/ITI/I‘I€CKOI\/JI JUCComranmmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE MPaBUIIBHO UCIIOIh30BAaTh U3YYSHHBIE BENIECTBA M MAaTEPUAIIBI
(B TOM uyHcle MMHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
MPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras, mpupoAHoro rasa, HeTH) B OBITY, CEIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TIOHWMAaHHME 3HAYEHUS JKUPOB, OCNKOB, YTJIIEBOJOB
JUIs. OpTaHH3Ma YeJIOBEeKa; YMEHHE IPOTHO3UPOBATh BIUSHHUE BELIECTB

U XUMHUYCCKUX IMPOHECCOB HA OPraHU3M 4YCJIOBCKa M OKPYKAKOIIYIO

PUPOJIHYIO Cpery

3.2

YMCHHUC UHTCIPUPOBATH XHUMHUYCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOUYHHKAMU HH(OpMaLUu
0 XMMMH (HaydyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OLIEHHWBaTh HH(POpPMAIMIO O BeUlecTBaX, HX
NPEBPALICHUSAX M IPAKTUYECKOM  NPUMEHEHMH M yMEHHE

HCIOJb30BaTh €€ s peicHuA yqe6HO-H03HaBaTeHBHBIX 3aga4




BnaneHHe OCHOBaMH MOHSITHUMHOTO arrmapara U CHMBOJHMYCCKOI'O

SA3bIKa XMMHUHN OJIs1 COCTABJICHUS (bOpMYJ'I HCOPraHMYCCKUX BEIICCTB,

) YPaBHEHUM  XMMHMYECKMX  PEAaKUMW; OCHOBAMM  XUMHUYECKOU
nomeHnkiatypsl (IUPAC u TpuBHaibHON)
YMeHue oOBSACHATH CBS3b MMOJIOKEHUs 31eMeHTa B I[lepuoanueckoit
CUCTEeME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
ANIEKTPOHOB), PACHpPENICICHUEM DJIIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOAOB, KU U KAJIbLIUS
[IpencraBnenrie 0  MEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEITHBHOCTE),

6 MPOCTBIX W CJOXKHBIX BEUIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepmonanueckoit cucreme (B MajblX TMEpPUOJAX H  TJIABHBIX
MOATPYIIAax) ¥ 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YmMmenue knaccuuiIupoBarh:

7.1 XUMHYECKHE JIEMEHTHI

7.2 HEOPraHUYEeCKHE BEIeCTBa

7.3 XUMHUUYECKHE PEAKIIUN

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DIIEMEHTOB, 3apsl

' MoHa

8. BHJT XUMHYECKOW CBSI3M W THUI KPUCTALIUYECKOW CTPYKTYPHI B

' COCTMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BeIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (HU3MUECKUe U XUMUYECKHE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmMas,

9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATPUH, Kaaui, MarHHM,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX PacTBOpPOB (BoIa,

92 aMMHaK, XJIOPOBOIOPOJ, CEPOBOAOPOJ, OKCHUIbI U THUAPOKCHUIBI

metamwioB |-IIA rpynn, amomunus, meau (ll), nunka, xenesa (Il u

I11), oxkcunpr yraepona (I u 1V), kpemuns (1V), azora u pochopa (Il




u V), cepsl (IV u VI), cepuucrasa, cepHasi, a3otucras, a3o0THas,

dbocdopHas, yrojipHas, KpeMHHEBasK KHCIIOTa M MX COJIH)

IIPpOrHO3UpPOBATh n XapaKTEepUu3oBaTh CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUSA, NPUMCHCHHUC BCUICCTB B

%3 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUSI XUMHUUECKUX
MIPEBPALICHUH B PA3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC U HOHHBIC YPABHEHUS PEaKIUid, B
TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil
10.3 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBAa M3YyYEHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
104 MTOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BEIYUCISTh (IPOBOJUThH PACUEThI):
111 OTHOCHUTCIIHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJF0 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BEHIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX PEAKIUNd W HaXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKIInn
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIOJeHue,
191 HU3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNUE) TPU U3YUYEHUU BEIIECTB U
' XUMHYCCKHX SIBJICHUH; yMeHHe CchOpMyIHpoBaTh MpodieMy u
MIPENTIOKUTh MYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMH, XUMHYECKON
' MOCYJI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
npaBuiiaMy 0€30T1acCHOTO 0OpaIeHus C BEIIECTBAMH, UCTIOIb3yEeMbIMU
B TIOBCETHEBHOM KM3HU, TIPABUIIAMU MOBEJACHUS B LIESIX cOepekeHuUs
12.3 310pOBbSl M OKPYXKAIOIIEH MNpUPOAHON Cpelbl; MOHUMAaHHE Bpena

(omacHOCTH) BO3JEUCTBUS Ha >KHUBBIE OPraHU3MBI OINPEAEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHUS HUX BPEIHOTO

BO3JEUCTBUSI




13

Hanmuumne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUSA U OCYIICCTBJICHUSA

CICAYIOMIUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3Yy4YCHUE U OIIMCAaHUC (1)I/I3I/ILICCKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHHUEC
C (bl/I3I/IHGCKI/IMI/I u XUMHUYCCKUMU SABJICHUAMMU, OIIBITHI,

HUIUTIOCTPUPYIOIUE IPHU3HAKU ITPOTCKAHUA XUMHUYCCKHUX peaKquI

13.2

HU3YUCHUC cIoco0oB pasaciICHUs cMmeceit

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YYCHHUE €TI0 CBOﬁCTB; IMOJIYYCHHUC
BOAOPOJa U U3YUCHHUC €TO CBOI>'ICTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3YUCHHUC CTO CBOﬁCTB; INOJIYYCHHUEC aMMHAKa U U3YUCHUC €TO CBOMCTB

13.4

MPUTOTOBIIEHUE PACTBOPOB C OMpPENEIEHHONM MaccoBOil Jionei

PacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHNE VHIUKATOPOB (;rakmyca, METHIJIOpAHkKa u
¢denondranenna) A ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

HCCIENOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
PA3JIMYHBIX KJIACCOB; U3YUCHUC B3alMOJICMCTBUS KHUCIIOT C MCTaJlllaMu,
OKCHJaMU MCTAJIJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMbBIMHU
OCHOBAHHAMH, COJEIMH; TIOJIYUYCHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro M™McETajljla JApyruMm HU3  pacTBoOpa COJIH,
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB TUAPOKCUAOB AJIIOMUHHUA U

IAHKA

13.7

PEIICHUEC SKCICPUMCHTAJIIBHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COCHHHGHHﬁ)); <<3J'ICKTpOJ'II/ITI/I‘-IeCKaH
JUCCOIH AU, «BaxkHelmme HEMETaUIbI W HX COCAUHCHUAN,

«BaxHelIe MeTajabl U UX COCTUHEHUS

13.8

XUMHYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKU
MPOTEKAHUS PEaKIWii HOHHOTO OOMEHA; KaueCTBEHHBIC pPEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HOHBI: XJIOpUI-, OpOMHI-,
wonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusl, KajabIlUs, ATFOMIHHS,

xkenesa (2+) u xenesa (3+), menu (2+), muHKA

14

VYwmenue:

141

MPEICTaBIATh pPe3yiabTaThl dSKCIEpUMEHTa B (opMe BBIBOJOB,

JOKa3aTrciIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_[ U BBEIBJIATH SMIIMPHUYCCKUC




3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATb CBA3U MCIKIY PCAJIbLHO Ha6HIOIIaeMBIMI/I XUMHUYCCKUMU
SABJICHUAMMA U IIPOLECCAMH, IIPOUCXOOAINIUMHU B MaKpO- 1 MUKPOMHPE,

OOBSICHSTH TPUYNHBI MHOTOOOPa3Hsl BEIIESCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTeie BemecTBa U cMecu. CriocoObl pasziesieHus: cMecei

1.2

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTBH. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG " CJIOKHBIC BEIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX JIeMEHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTENLHAsS aTOMHAas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

KomnyectBo BemectBa. Mosab. MomsipHass macca. MoOJspHBIE 00BbEM Tra3oB.

BzanMocss3n KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHI] BEOICCTBA

1.6

duznyeckrie 1 XUMHUYECKHE SBICHUS. XUMHUYECKas pCakuusa nu eé IMPpU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CUCTEMAa XHMHUYCCKHUX OJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICI TOPAIKOBOTO HOMEPA,

HOMCPOB II€PpUOJa U I'PYIIIIbI JJICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XHMHYECKHX DJJIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneena

2.3

3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KalWs, Kaiabllug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepmogumyeckoil cucreme H

CTPOCHUCM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HEMOJSIpHasl)  CBS3b.

SJ'IGKTpOOTpI/IHaTeJ'IBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




Merannnueckas cBSI3b

3.2

Tumnel KpUCTAIMYECKUX PEIIETOK (aTOMHas, HOHHAsA, MeETauInYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOM PEmIETKHM U BHUIA

XAMHUYECKON CBA3U

Baxueimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHECHUS. MeTtamisl 1 uX COCAUMHECHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHEHHUH: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrome; OCHOBaHMU (IIEIOYM W HEPAaCTBOPHUMBIC OCHOBAHMS);
KACIOT  (KUCIOpOJCOAEpKae ¢  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KHUCIIBIX)

4.2

duznyeckne W XMMHYSCKHE CBOMCTBA IMPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30ta, hochopa, yriepoa, KpeMHUsI

4.3

dusznueckue W XHMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHCKTpOXHMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

4.4

dusznueckrue U XUMHYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCcHaOB HemetawwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). Ionyuenue

OKCHJOB HEMECTAJIJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonyueHne OKCHIOB METAIIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHMHM M aM(OTEPHBIX THIPOKCUIOB (Ha MPHUMEPE
TUAPOKCUIOB QJIIOMUHUA, JKene3a, 1uHKa). [loayyeHue oOcCHOBaHMM U

aM(OTEepHBIX THIPOKCHUJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOIOPOJHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yrompHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOMW M a30THOM KHCIIOT.

HonyquHe KHUCIIOT

4.9

OO6ume xuMHuYeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

4.10

[Tomyuenue, coOupaHue, paclo3HaBaHWE BOJOPOJAA, KHCIOpPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuu

411

[Tomyyenue amMMmmaka, CepHON W a30THOW KHCJIOT B MPOMBIIIICHHOCTH. OO01me




CHOCOOBI OJTYYSHUS METAIIIOB

4.12

I'eneTnueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanuss XMMHUUECKUX PEaKLUi 10 pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B pPEAaKLUMU BELIECTB, IO TeIIoBoMy 3¢ dekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TennoBoil 3¢ heKT XMMHUYECKON peakIuy, TEPMOXUMUYECKHE ypaBHEHUSA. DK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TCpMOXI/IMI/I‘l€CKI/I€ YpaBHCHUA

5.3

OKUCIUTEIBHOBOCCTAHOBUTEbHbBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Iponieccel  OKHUCIEHMSI UM BOCCTaHOBJIEHHSA.  OJIEKTPOHHBIA  OanaHC

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKluu

5.4

Teopnﬂ SHGKTpOHHTquCKOﬁ JUCConralu. KaTI/IOHLI, AHHUOHBI. SHGKTPOJ'II/ITLI n

HEBJICKTPOJIUTHI. CuJibHbBIC U cIa0kIe SJICKTPOJINTEI. Crenenb JUucconranmmn

5.5

Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKaHMUs pPEaKlUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMHS U OKpY>Karollas cpena

6.1

Bemectsa u Marepuansl B IOBCEAHEBHOM JKM3HU uelnoBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pPEIICHUH DKOJOTHYECKUX TpolsieM. VYCWIeHHEe MapHUKOBOTO A deKTa,

pa3pymi€cHUuC O30HOBOT'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yraepona, KpeMHHUS U UX COCIUHEHHUN B
OBITYy, MeIWIIMHE, TMPOMBIIIJIEHHOCTH M CeJbcKOM Xo3siicTBe. [IpumeHeHue
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, TIOPATIOMHHMNA, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coeAuHeHul. [loHsTHe 0 KOppo3un METalJIoB, OCHOBHBIE

CITIOCOOBI 3alIUTHI KX OT KOPPO3UU

6.4

[TpupoaHble HCTOUYHUKHM YIJIEBOJOPOJIOB (Yroyib, HPUPOJHBIN Ta3, HEPTH),

MIPOJIYKTHI MX nepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIC TMOHATHSA 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUIICH, STaHOJ, TJIMLEPUH, YKCYCHAsI KUCIIOTA).

IToHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XXHpaX, 6CJ'IK3X, YIJIEBOAAaX — U UX




PO B )KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o (opmyiaaM XUMHYECKHX COSAMHEHHM
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. Xumus. 8 kiacc. — M.:

[Ipocsemienne

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

lrabpuensH 0.C., Xumua. 8 -9 knacc. — M.: MpoceeleHne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka [JOK

https://m.edsoo.ru/00adfd8c

https://m.edsoo.ru/00adfd9c

JOKyMeHT yTBepxaeH npoctoi LM pykoBoguTens YupexaeHus


https://m.edsoo.ru/00adfd8c
https://m.edsoo.ru/00adfd9c
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