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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4YEOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pa3zenaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4€OHOro  Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0ydYeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO COICpIKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUs TiI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
HKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NEeJaroru4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX 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 IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona JI. . MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAaKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOIICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Puszuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IN, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJICHHOCTh OOYy4YEHUS] HA CHCTEMAaTUYECKOE MPUOOILIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA TyMAHUCTHYECKUX OTHOILECHHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAllMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

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 (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUI, HAOIIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYeHHUST KHUCIopoAa B JabopaTopuud W TPOMBINUIEHHOCTH. 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 MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOZIE€ U B KU3HU 4eloBeka. KpyroBopor BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyeckue U XHUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkiarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



uccieqoBanue o0pa3lOB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEPOB NEpUoAa U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme . . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTtuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJICIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIIEIOBAHUE BJICKTPONPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed 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 pa3fioKEHUs, 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 cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHn okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOr0 MOTEIVICHUS KIUMara, HapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHMUYECKUX BEUIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHUpax, OeJKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmiye mnpeactaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
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 HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHUYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M UX coeIMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, Moly4eHue, coOMpaHue, paclio3HaBaHUE U U3Y4YCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJUIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAJUIOB. MeTtayundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPaTIOMUHUMU,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). Okcuasl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHUE U XMMHUYECKUE CBOMCTBA MarHusl
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

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 OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIIaBBl METAUIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT0 ITUKJIA.

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

®duzrka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTAJIMYECKast
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, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MIPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO W TIO3HAHUWIO, JO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
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 IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax 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 IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
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 MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
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 HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

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

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W MHTEPNPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/JaBaThb BONPOCHl (B XOA€ Juajiora W (WiIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTb IPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PELICHUU
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 YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW LIEJU, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS Hay4dHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUPUKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAash KOBaJICHTHAsi CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJISI COCTaBJICHUS (Popmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounast noarpynmna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 001Iee YUCIO0 IEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSX;

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 MBICTUTEIBHON NEATCITHHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIUPOBAHHUE, DKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO WU COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dhenondraienH, METUIOPAHXK U JIPYTUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOIUTHUYECKAsT IUCCOLMALMSA, PEAKIHUH HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAIUIMYEeCcKas pemeTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

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

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyiiaM, BUA XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuonnueckoro 3akona JI[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OOJbIIME TEPUOIbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI 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, TIO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
pUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW 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 OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O W MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpPY/NOBAaHMEM, a TaKXe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIHMH, TOATBEP)KIAIOIINEC  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEpAIlMU MBICIUTEIIBHON JESATeTbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHNE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHME

8 KJIACC
HaumenoBaunue
KomuuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
Ne /| pasnmenoB u Tem Conepxxanue 00ydeHHs
4acoB 00yJaroIIMXCs

y4eOHOTo IpeIMeTa

Pazned 1. IlepBoHayajibHble XMMHUYECKHE TOHATHUS

1.1 Xumwnsa - Baxxkaas 5
00J1aCTh
€CTECTBO3HAHUS U
[MPAKTUYECKON
NesITEIbHOCTH

qCJIOBCKaA

[Ipenmer xumuu. Ponb XuMuu B )KU3HU
yeJIoBeKa. XMMUS B CHCTEME HayK.

Tena u BemectBa. PU3NUECKHUE CBOKMCTBA
BEIIECTB. ATperaTHOE COCTOSTHUE BEIIECTB.
[TonsiTHE O METOJaX TTO3HAHKS B XUMHH.
UucTteie BemecTBa U cmecu. CriocoObl
pa3ICJICHUS] CMECEM.

Xumuueckuit Ixkcnepumenm:
/[emoncmpayuu:

3HAKOMCTBO C XMMHUYECKOM MOCY/I0M, C
npaBuiIamMH pabOThI B 1a00OpaTOpUU U
mpreMamMu oOpaIieHus ¢ 1Ja0OpaTOPHBIM
000pyTIOBaHUEM.

dusznvecKkre CBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB - METAJIJIOB U
HEMETAJLIOB.

CriocoOBbI pa3ieieHus cMeceit
(¢punbTpoBaHUE, BEIIAPUBAHUE,
TUCTUIUIALINSL, XpoMaTorpadusi).

PackpbIBaTh CMBICI N3Yy4a€MbIX OHSATHM.
PackpbIBaTh pojib XUMHUH B IPUPOJIE U
PKU3HU YEJIOBEKa, €€ CBS3b C IPYTUMU
HayKaMH.

Pa3anuaTh YMCTHIC BEIISCTBA U CMECH,
OJTHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
PaznnyaTe pu3nyeckue 1 XUMUYECKHEC
SIBJICHMS.

CienoBaTh AJITOPUTMAaM HCHOJIb30BaHUS
PKCIIEPUMEHTAJIBHBIX METOJIOB -
HaOII0/IeHNs U dKcriepuMenTa. Habmronate
U OTIMCBHIBATH OOBEKTHI IIPH IIPOBEACHUN
TEMOHCTpAIUA U JTA0OPATOPHBIX OIBITOB
M0 U3yYEHUIO (PU3NUECKUX CBONCTB
BEIIIECTB, CIIOCOOOB pa3/ICIICHHUS CMECeH
BCIIICCTB.

[[pOBOANTE XUMUYECKUHN SKCIIEPUMEHT IPU
pa3/elieH cMecei (Ha MpuMepe OYUCTKH
MOBApEHHOMN COJIM) B XOJIe
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VlabopamopHvie onvimol:

M3yyenue W onucaHue  (PU3HYECKUX
CBONCTB o0pa3uos HEOPraHUYECKUX
BECILIECTB.

M3yueHnue cnoco0oB pa3esieHus cMeceil (¢
MOMOIIbIO MarHuTa).

[l Ipakmuueckue pabomoi:

Ne 1. [IpaBuna paboTsl B 1ab0opaTopuu 1
npuEMBbI 0OpalieHus ¢ J1abopaTOPHbIM
000py1I0BaHUEM.

No 2. Paznenenne cmeceli (Ha mpuMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

npakTu4ecKkor padoTsl Ne 2.

CrnenoBaTh npaBwIaM IOJIb30BAHUS
XUMHUYECKOH MOCY10i U 1a00paTOpHBIM
00OpyZI0BaHUEM, a TAKXKE TPABHIIAM
oOpallleHus! C XUMUYECKMMH BEILIECTBAMU B
COOTBETCTBUM C HHCTPYKLUEH MTPU
BBITIOJTHEHUH MTPaKTU4YecKor paboTsr Ne 1.
BeIcTpanBaTh pa3BEPHYTHIEC TUCHMEHHBIE U
YCTHBIE OTBETHI C OIOPOM HAa MH(POPMALIHIO
13 yueOHHMKa U CIIPaBOYHBIX MaTEpUasOB,
rPaMOTHO MCHOJIb30BATh U3yYEHHBIN
MOHATUMHBIN anmnapar Kypca XUMUU

1.2.

Berectsa u
XUMHUYECKUE PEAKIIUU

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
piieMeHThl. CHMBOJIBI XHMHYECKUX
pieMeHTOB. [IpocThie U ClI0KHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.
Xumuueckas popmyna. BaneHTHOCTb
aTOMOB XMMUYECKHUX DJIEMEHTOB.

3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.
OTHOCHTENIBHAS aTOMHAas Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAS Macca.
MaccoBast 10JI1 XUMHYECKOTO dJIEMEHTA B
COCIMHEHUU.

Onpenensatb MPU3HAKK XUMHYECKUX
peaxiuii, yCIOBUs UX MPOTEKAHMUA.
OOBSICHATD CYIIHOCTh GU3UYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJICKYJISIPHOTO yUEHUSI.
KnaccudummpoBath XUMHYECKHUE PEAKITHH
(10 9MCIy ¥ COCTaBY pearupyronmx u
00pa3yIoIuXCs BEIIECTB).

Cocransath popmysibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OTIPEICIATh
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB.

23




KonnuectBo BemectBa. Monb. Mossipaast
Macca. B3auMocBs3b KOJIMUECTBA, MacChl U
quCiia CTPYKTYPHBIX €MHUIL BEIIECTRA.
Pacuétel 1o hopMysiaMm XUMUYECKHUX
COCMHECHUM.

Du3NYECKUE U XUMUYECKUE SABICHUS.
Xumuyeckasi peakius u e€ Mpu3HaKu.
3aKOH COXPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHUS.
Kitaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3IoKEeHUs, 3aMEIICHHUS],
obmMmeHa).

Xumuueckuit IKCnepumenm:
/{emoncmpayuu:

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKHUX BEIIECTB - METAJIOB U
HEMETAILIOB.

OO0pa3ibl BEeIEeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue siBiaeHUs (IJIaBJIEHHE BOCKA,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYIKE,
KUTICHWUE U KOHICHCAIUS BOJIbI).
XUMUYECKHE SIBJICHUS (TOPEHUE CBEUH,
MPOKaJMBAHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbl MU METIa C
COJISTHOM KHUCTIOTOM).

Hab6nrogenue npu3HakoB MPOTEKaHUS

PaccTtaBnsath k03¢ QUITUEHTHI B
YPaBHEHUSX XUMHUECKHUX PEAKIIUM.
HaGrogaTh 1 onuchIBaTh 00bEKTHI IIPU
MPOBEICHUU JIEMOHCTpPAIINI U
1abOpATOPHBIX OMBITOB.

[IpoBOIUTH BBIYMCIICHHUS 11O (hOopMyiaM
XUMUYCCKUX COCTUHEHUN U YPAaBHCHHSIM
XUMUYECKUX PEaAKIIHM.

[IpuMeHsITh €CTECTBEHHO- HAyYHBIE
METO/IbI TTO3HAHUS (B TOM UHCTIE
Ha0JII0ICHUE, MOJICTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIEpaIuu
MBICTTUTEIBLHOMN JESTETbHOCTU (CPaBHEHHUE,
knaccudukanus) BeicTpanBath
pa3BEPHYTHIC MUCHbMEHHBIC U YCTHBIC
OTBETHI C OTMIOPOM HA UH(POPMAITHIO U3
y4eOHUKA U CIIPABOYHBIX MATEPUAJIOB,
IPaMOTHO MCTIOJIb30BaTh U3yYEHHBIN
[MOHSATUHHBIN anmapar Kypca XuMHHU
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XUMUYECKUX peaKInil (pa3iokeHue
caxapa, B3aUMOJIECTBHE CEPHOI KUCIOTHI
C XJIOpUAOM Oapusi, MOTy4YeHUE U
pasnoxxenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aNMOJICVICTBUE KeJe3a C
pactBopoM cosii Menu (I1). OnbITl,
WJLTIOCTPUPYIOIIUE 3aKOH COXPaHEHUS
MaccChl.

Vlabopamophwie onvimol: Co3naHue
MoOJIeIel MOJIEKY (IIapOCTEPIKHEBBIX ).
Onucanue GU3NIECKUX CBOMCTB 00Pa3IOB
HEOPTaHUYECKHUX BEIIECTB - METAJJIOB U
HEMETAJIOB.

Ha6mronenue ¢puznueckux (MiaBicHUe
BOCKA, TasTHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeud, MpOKATMBAHUE METHOU
MPOBOJIOKH ) SIBJICHUH.

HalGnrogenue u onvcanye Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEAKIIUN Pa3HbIX
TUTIOB.

Boiuucnenus:

OTHOCHUTEIBHON MOJIEKYJIIPHOW MacCChI
BELIECTB, MOJIIPHOW MAacCChl, MaCChI
BEILIECTB, MACCHI U KOJIMYECTBA BEIIECTBA;
MacCOBOM 1071 XUMUYECKOTO 3JIEMEHTA 110
bopmyre coequHeHus;
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10 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUM:
KOJINYECTBA, MacCChl BELECTBA 110
U3BECTHOMY KOJIMYECTBY, MAacCE pEarcHTOB
WJIY IIPOTYKTOB PEAKLIUH

Hrtoro o pazneny

20

Paznen 2. BaxkHeilne npeIcTaBUTe/Id HCOPraHM4eCKUX BelleCTB

2.1

Bo3nyx. Kucnopon.
[TonsiTue 00 oxcuaax

6

Bo3ayx - cmech ra3os. CocTaB BO3ayXa.
Kucnopon - 31eMeHT U MPOCTOE BEIIECTBO.
Haxoxieaue kucaopoaa B Ipupoze,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peaxuuu ropenust). Oxkcumsl. [IpumeHenue
kuciopoaa. CrocoObl MoTyYeHus
KHCIIOPOJia B JIA0OPATOPUH U
MPOMBILIIJIEHHOCTH. KpyroBopot
Kucjaopoaa B mpupoze. O30H -
AUTOTpOITHAs MOAUDUKAIIHS KUCTIOPO/Ia.
TenmoBoit A3 PexT XuMHUUECKON peakinuu,
TEPMOXUMUYECKUE YPABHEHHUS], K30~ U
PHIO0TEPMUYECKHUE peaKkiuu. TOIIuBO:
YTOJIb U METaH. 3arpsi3HEHUE BO3AyXa,
YCWJICHHE MTApHUKOBOTO 3P dekTa,
pa3pyllieHre 030HOBOTO CJIOSI.
Xumuueckuit IKCnepumMeHm:
/{emoncmpayuu:

KauecTBeHHOE OompeieieHue CoepKaHus
KHCJIOPOJa B BO3/IyX€

[lonyuenue, cobupanue, pacrio3HaBaHKe

M crionb30BaTh XUMUYECKYIO CUMBOJIUKY
1J1s1 COCTaBIIeHUs (POPMYIT BEILIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX
pEaKIuil ¢ y4acTUEM KHUCIOPOa.
XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO3/1yXa, (PU3NUECKUE U XUMUUECKUE
CBOMCTBA KHCIIOPO/1a, CHOCOOBI €T0
MOJTy4eHHUsI, IPUMEHEHHUE U 3HAYEHHUE B
MPUPOJIE U )KU3HU yesoBeka. CpaBHUBATH
pEaKIuy TOPEHUS U MEJIEHHOTO
OKHUCJICHHUS.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
Mpo0JIeM, CBI3aHHBIX C 3arPA3HEHUEM
BO3/1yXa.

CrnenoBaTh mpaBmiiaM 0€301acHOM pabOThI
B J1a00paTOPHUH MPHU UCIIOJIB30BaHUU
XUMHUYECKOU MOCYIbl U 000pYA0BaHUS, a
TaK)Ke MMpaBuiiaM oOpalieHus: ¢ TOPOYUMHU
BeulecTeamMu. [Inanuposars u
OCYILECTBIISITH HA MIPAKTUKE XUMHUECKHUE
HKCIIEPUMEHTHI,
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1 M3yYEHHE CBOMCTB KUCIOPOa.
HaoOroienre B3auMOICHCTBHS BEIISCTB C
KHCJIOPOJOM M YCJIOBUS BOZHUKHOBECHHS U
MpEKPAIICHHS TOPEHHS (T10XKapa).
VlabopamopHuwiii onvim:

O3HakoMJIeHHE ¢ 0Opa3aMu OKCHJIOB U
OIMMCAHHE UX CBOMCTB.

[ Ipaxmuueckas paboma.

No 3. Tlonmyyenue u coOupaHue KMCJIOpoa,
W3YUYEHHE €TO CBOWCTB. Buiuucienus:
MOJICKYJISIPHON MacChl KUCJIOPOJa M 030HA
Ha OCHOBAHMH aTOMHOM MacChl
XUMHUYECKOT'0 JIEMCHTA;

KOJWYECTBA, MACCHI BEIISCTBA I10
YPaBHEHUSAM XUMUYCCKUX PEAKITUI

MPOBOJIUTH HAOIIOACHHUS, I€TIaTh BIBOIbI
10 pe3yJIbTaTaM dKCIIEPUMEHTA MIPU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKON pabOTHI.

BEIYMCIISTE KOJIMYECTBO BEIIECTBA, 00BEM
raza 1o opMyJam.

YyacTBOBaTh B COBMECTHOM paboTe B
rpyIIIe.

BricTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM HAa MH(POPMALIHIO
13 yueOHMKA U CIIPAaBOYHBIX MAaTEpPHAIIOB,
PAMOTHO HCTOJIb30BaTh N3y4YCHHBIN
MOHATUMHBIN anmnapar Kypca XUMUU

2.2

Bonopon. [lonsarue o
KHCJIOTaX U COJISIX

Bonopon - 31eMeHT U IPOCTOE BELIECTBO.
Haxoxenue Bogopoaa B mpupo/ie,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA,
MPUMEHEHUE, CIIOCOOBI TTOTYICHHUS.
Kucnotsl u conm.

MoutsipHbIit 006EM Ta30B. Pacuétsl o
XUMHUYECKUM YPAaBHEHUSIM.

Xumuueckuit IKcnepumenm:
/{emoncmpayuu:

[lonyuyenue, cobupanue u

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN U
MPUMEHSITh ATU TTOHSATHUS MPU OMTUCAHUUT
CBOWCTB BELIECTB U UX IIPEBPALICHUN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nUecKue 1 XMMUYECKHE CBOMCTBA
BOJI0PO/Ia, CIIOCOOBI €ro MOJyYeHus,
MpUMEHEHUE.

Cobupatb npubop AJis MOTyYEHUS
BOJIOPOJA.

Hcnonb3oBaTh XUMHUUYCECKYIO CUMBOJIUKY
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pacro3HaBaHKe BOJOPOA.
B3aumopeiicTBue BO0pO/ia ¢ OKCUIOM
menu (II).

VlabopamopHuwiti onvim:

B3auMoercTBrE KACIOT C METAIIIAMU.

[ Ipakmuueckas paboma.

Ne 4. [Tonyyenue u coOupaHue Bo10po/a,
M3y4YEHUE €r0 CBOMCTB.

\Boiuucnenus:

00bEMa, KOJIMYECTBA BEILIECTBA Ta3a

M0 €ro U3BECTHOMY KOJIMUECTBY BEIIECTBA
I 00BEMY;

00BEMOB Ta30B MO0 YPaBHEHHUIO PEAKIIMHU HA
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUN
razoB

IS COCTaBJICHUS (DOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peakiuii ¢ ydacTueM BOJ0pOa.
BbIUnCIATE MOJIPHYIO MAcCy BEILECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM rasa, Maccy
BEILIECTBA;

[IpoBOIUTE pacy€Thl O YpaBHEHUSIM
XUMUYECKUX PEAKLMI: KOJIMYECTBA,
00BbEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIN
MPOIYKTOB PEAKLIUU.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a00paTOpUU MPU UCTIOJIB30BaHUU
XUMHUYECKOU MOCy bl U 000pyAOBaHUs, a
TaKKe MpaBUiiaM OOpaILEHUS C TOPIOYUMU
BEII[ECTBAMHU B OBITY.

[[maHupoBaTh M OCYIIECTBIIATH HA
[IPaKTUKE XUMHYECKHUE SKCIIEPUMEHTBHI,
MPOBOJUTH HAOIIOACHHUS, 1€TIaTh BIBOIbI
0 pe3yJbTaTaM IKCIIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe B
rpynmne

2.3

Bona. PactBopsl.
[lousarue 00
OCHOBAHUSX

dusnyeckue cBoycTBa BoAbl. Boga kak
PAacCTBOPUTEIIb. XMUMUUYECKUE CBOMCTBA
BOJIbI.

OcHoBaHU4.

PackpbIBaTh CMBIC U3y4a€MbIX OHATHN U
[IPUMEHATH 3TU MOHITUSA MIPU OMTMCAHUU
CBOMCTB BELIECTB U UX MPEBPAILLCHNN.

XapakTepu3oBaTh PU3NYECKHUE U
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PactBopbl. POk pacTBOPOB B IIPUPO/JIE U B
PKU3HH 4esioBeka. KpyroBopoT BOJbI B
npupojie. 3arpsi3HEHUE TPUPOTHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ.
HacepileHHbIe 1 HEHACHIILICHHBIE
pacTBOpPbL. PacTBOPUMOCTD BELIECTB B
BoJe. MaccoBas J10JIs BENIECTBA B
pacTBoOpE.

Xumuueckuit IKCnepumenm:
/[emoncmpayuu:

PacTBOpeHUE BELIECTB C pa3InyHOU
PacTBOPUMOCTBHIO.

BzanMoaeiicTBre BOABI ¢ METaLIaMU
(HaTpUeM U KaJIbIIUEM).

M ccnenoBanre pacTBOPOB KUCIIOT U
[IEJI0YEH C TIOMOIIBI0 UHIUKATOPOB.
Vlabopamophwvie onvimsl ViccnenoBanue
O0COOCHHOCTEH pacTBOPEHHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.
[IpuroroBiieHHE paCTBOPOB C
ONPEAEIEHHON MAaCCOBOU J10JIEH
PacTBOPEHHOI'O BEIECTBA.

[ Ipaxmuuecxas paboma Ne 5.
[IpuroroBiieHNE PaCTBOPOB C
OIPENICIIEHHON MAaCCOBOM JOJIEN
PacTBOPEHHOTO BEUIECTBA.

XUMHYECKUE CBOMCTBA BOJBI, €€ POJIb KaK
PACTBOPUTEIIS B IPUPOJHBIX IPOLIECCAX.
CocTaBisaTh ypaBHEHUS] XUMUYECKHUX
PEAKINM C y4aCTUEM BO/IBI.

OOBACHATH CYIIHOCTb SKOJIOTMUECKUX
Mpo0JIeM, CBA3aHHBIX C 3arPSA3HEHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OUYMCTKH BO/IbI
OT IIpUMECEN, MEPBI IO OXPAHE BOJ OT
3arpsi3HEHHUS.

[[naHUpOBaTh U OCYHIECTBIIATH HA
MPAKTUKE XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHMUS, 1€TaTh BHIBOJIbI
0 pe3yJibTaTaM SKCIEPUMEHTA MPU
MPOBEICHUH JTAOOPATOPHBIX OMBITOB U
MPaKTUYECKON PabOTHI.

CrnenoBaTh npaBuiiaM 0€301acHOM pabOThI
B 1a00OpAaTOPHUU MPHU UCIIOIB30BaHUU
XUMHUYECKOH MOCY/Ibl U 000pYA0BaHUS.
[[poBOAUTE BHIYUCIICHUS C PUMEHEHHUEM
MOHSTHUSL «MaccoBasi J10J1s1 BEIECTBA B
pPacTBOpE».

BricTpauBaTh pa3BEPHYTHIE IMCbBMEHHBIE U
YCTHBIE OTBETHI C OMIOPON Ha HHPOPMAIIIO
13 yueOHMKA U CIPAaBOYHBIX MAaTEPUAJIOB,

I'PaMOTHO
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\Boluucnenus:
C HUCIIOJIb30BAHUEM TTOHSITUS «MAaCCOBas
T0JIs1 BELIECTBa B PACTBOPE

VCIIOJIb30BaTh N3yYECHHBIA MIOHATUMHBIN
anrapar Kypca XuMHAH

2.4

(OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COEIMHEHUN

11

Krnaccudukanuys HeopraHuyecKux
coenunenuid. Oxcunpl. Kinaccudukarms
OKCHUJIOB: cojieoOpa3ytoiire (OCHOBHEIE,
KHUCIIOTHBIE, aM(OoTepHbIC) U
HecoseoOpasyronue. HomeHnknartypa
OKCUJI0B. DUBUYECKHE U XUMUYECKUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.
OcHoBanusi. Knaccudukanys OCHOBaHUI:
IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
HomenknaTtypa ocHoBaHui. PU3nueckue nu
XUMHYECKUE CBOMCTBA OCHOBAHUIA.
[TosrydeHre OCHOBaHMI.

Kucnotsl. Knaccudukanus KUcior.
Homenknarypa kucnor. usznueckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOoCcTH MeTauioB H.H. bekerosa.
[loydeHne KUCIIOT.

Conu. Homenknarypa coneit. ®usnueckue
1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyueHue cosen.

[ eHeTHUecKas CBSI3b MEXTy KJlaccaMu
HEOPraHUYECKUX COCIMHEHUM.
Xumuueckuit IKcnepumenm:

/{emoncmpayuu:

KnaccugunupoBaTe n3ydyaeMble BEILIECTBA
10 COCTaBY M cBoMCTBaM. COCTaBIIATh
(bopMyIIbl OKCHUIOB, KUCIIOT, OCHOBaHUIA,
COJICH W Ha3bIBATh UX IO MEXKIYHAPOIHOU
HOMeHKIaType. [IporaosupoBats cBOKCTBA
BELIECTB HA OCHOBE OOLINX XUMHUYECKUX
CBOMCTB M3YUYEHHBIX KJIACCOB/TPyII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCS.
CocTaBisATh MOJIEKYJIIPHBIE YPaBHEHUS
pEaKui, WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CLIOCOOBI TOJTYYEHUS BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a TAKXKe
MMOATBEPKAAIOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEXy HUMU. [Ipon3BoanTh
BBIYKCIICHUS 110 YPABHEHUSIM XUMHUYECKUX
peakuui. [ImaHnpoBaTh U OCyIECTBIATD
Ha IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHHUS, 1€TIaTh BBIBOIbI
[0 pe3yjbTaTaM 3KCIIEPUMEHTA IPH
[IPOBEJCHUU JJAOOPATOPHBIX OIBITOB U

[MPAKTHYCCKUX
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OO6pa3ibl HEOPTAHUYECKUX BEIIECTB
Pa3IMYHbBIX KJIACCOB.

OMBITHI, WITIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

Vlabopamophvie onvimsl OnIpeieieHUE
PAacCTBOPOB KUCJIOT U IIEJI0YEH C ITIOMOIIBIO
WHIUKATOpPOB. M3ydueHne B3auMoaenCTBUS
KHUCJIOT C METAJUIAMH, PEaKIUi
HeWTpanu3anuu. Bzaumoaencreue
pacTBOpa CEpHOM KUCIOTHI C OKCUAOM
menu (II). [TomydeHue HepacTBOPUMBIX
OCHOBaHMUN. BeITecHeHEe OMHOTO MeTalia
JIPYTUM U3 PACTBOPA COJIH.

[ Ipakmuuecxas paboma Ne 6. Penienue
PKCIIEPUMEHTAIIBHBIX 331a4 10 TEME
«BaxkHenne KJ1acchl HEOPTaHUYECKUX
COEIMHEHUI.

Boiuucnenus:

[0 YPaBHEHUSAM XUMUYECKOW PEaAKIIUU:
KOJIMYECTBa BEIIECTBA, 00BEMA, MAaCChI 110
W3BECTHOMY KOJINYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU MPOTYKTOB
peaKuu

padoT.

CrnenoBath npaBuiiaM 06€301acHOM paboThI
B J1a0OpaTOpUU P HCTIOJIb30BAHUH
XUMUYECKOH MOCYbl M 000PYI0BaHHUS.
BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC U
YCTHBIE OTBETHI C OMOPOM HA HH(POPMAITUIO
13 y4eOHUKA U CIIPABOYHBIX MATEPHUAIIOB,
IPaMOTHO UCTIOJIb30BaTh H3yUYCHHBIH
MOHSATUIHBIN armapaTt Kypca XUMHU

Wroro no pasueny:
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Paznen 3. [lepnoaunuecknii 3axoH u [lepuoauveckas cucrema xumudeckux 3jaemMenToB [[. U. MenaeneeBa. CtpoeHue
aToMOB. XMMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIMU

3.1

[leproanueckuii
3aKOH U
[leproanueckas
CHCTEeMa XMMUYCSCKHUX
JIEMECHTOB

J1. 1. Menpeneena.
Ctpoenue atoma

7

[lepBble MOMBITKU Ki1accupuKanuu
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB (111eJI0YHbIe
Y [EJI0YHO3EMEIIBHBIE METAILITHI,
raJIoreHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aMm(OTEepHbIE OKCUJIBI U
rugpokcusl. [lepruoauyueckuii 3aKoH.
[leproauyeckas cucreMa XUMUYECKHUX
sinemenToB /.M. MeHaeneena.
KopoTkornepruoaHas U JIMHHOIIEPUOAHAS
dbopmel [leproanueckoit cucTeMbl
xuMu4eckux snemenToB .M. Menneneena.
[leprone! u rpynmsl. PU3NYECKUN CMBICT
MOPSIAKOBOIO HOMEPA, HOMEPOB Tepruoaa 1
[PYIIbBI AJIEMEHTA.

Crpoenne atoMoB. COCTaB aTOMHBIX SAED.
N3otomnbl. DnekTponbl. CTpoeHue
PIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHYECKUX AJIIEMEHTOB
[Teproanueckor CUCTEMBI

JI.11. MenneneeBa. XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA T10 €r0
moJjoxkeHuto B [lepuognueckoii cucreme
J1.11. Menpaeneena.

3aKOHOMEPHOCTU W3MEHEHHUS painyca

PackpbIBaTh CMBICI IEPUOJUUYECKOTO
3aKOHA.

OnuckIBaTh CTPOCHUE TAOIHIIBI
«Ilepuoanueckasi cucTeMa XUMUYECKUX
binemeHToB .M. MenneneeBay.
MopaenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U ITOAYPOBHEN
[PU TOMOIIN PUCYHKOB, AJIEKTPOHHBIX
KOH(UTypaluii 1 3JIEKTPOHHOTPaAPUUECKUX
dbopmy:.

[losicHATh (pU3NUYECKUA CMBICT
[IOPSZIKOBOIO HOMEPA, HOMEPOB IIeproa U
rpyNIbI 3JIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE IIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAIHM, KAIBIIUNA U
WX COCIMHEHUS T10 MTOJIOKEHHIO B
[Tepuonnueckoit cucreme J1.1.
MeHeaeena.

OOBsICHATH 00IITE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHYECKUX
HIIEMEHTOB (M3MEHEHUE PAINYCOB aTOMOB,
HIIEKTPOOTPULIATEILHOCTH, BAJICHTHOCTH) U
VX COCIMHEHUN B MPEIENax MaJbIX
MEepUOAO0B U TJIABHBIX MOATPYIIL C YUETOM

CTPOCHHUS UX aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJUTMYECKUX U HEMETAINIMYECKUX
CBOMCTB MO TpynmaM U Mepuoiam.
3Hauenue [lepuoauueckoro 3akoHa u
[leproauyeckoil CUCTEMbl XUMHUYECKUX
PIIEMEHTOB IJISl Pa3BUTHUS HAYKH U
npakTuky. [[.M. Mennenees - y4€HbIN U
rpaKIaHH.

Xumuueckuit IKCnepumenm:
/[emoncmpayuu:

B3anmoieiicTBuE THAPOKCUIA IIUHKA C
pacTBOpPaMHU KUCJIOT U IEJI0YECH.
MopaenupoBaHuE CTPOCHUSI MOJIEKYJ HPH
MMOMOILIA PUCYHKOB, MOJICJIEH,
PIIEKTPOHHBIX U CTPYKTYPHBIX POpMYII.
Ta6muna «llepuonnueckas cucrema
XUMHUYECKUX daemenToB .M.
MenpaeneeBay.

Vlabopamophvie onvimst O3HAKOMIIEHUE C
oOpa3iiaMu METAJIJIOB U HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIU TPYTITIE.

BricTpanBaTh pa3BEPHYTHIE TMCbMEHHbBIE U
YCTHBIE OTBETHI C ONOPOH Ha MHGOPMALIUIO
13 yueOHMKA U IPYTUX UCTOYHUKOB, B TOM
yucie MutepHera

3.2

XUMHUECKas CBSI3b.
OKHCIINTEIILHO-
BOCCTAHOBUTEJILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajieHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
hiemeHTOB. MonHas cBa3b. CTeneHb
okucyieHusa. OKUCIUTEILHO-
BOCCTAaHOBUTEIbHBIE peakiuu. [Iporeccsl

PackppIBaTh CMBICII H3yYa€MBbIX IMOHSATHUM.
OnpenensaTe BUJ XUMUYECKOW CBA3U B
COCJIMHCHMU.

Mo ienmMpoBaTh CTPOCHUE MOJIEKYJI IIPH
[MOMOILIA PUCYHKOB, MOJICJIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX (HOpPMYII.

33



OKHCJICHUSI 1 BOCCTAHOBJICHHUSI.
OKHCIUTENN U BOCCTAHOBUTEH.
XUMUYECKUHN IKCIIEPUMEHT: U3yUYCHHE
00pa31oB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aMMOJCHCTBUE THAPOKCUAA
[IMHKA C PAaCTBOPaMU KUCJOT U LIEIOYEH,
MIPOBEJCHUE OIBITOB, NWILTFOCTPUPYIOIINX
MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pPeakiuii (ropeHue,
pEeaKIuu pa3oKeHUs, COSTUHEHUS ).
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OMNBITHI, WITIOCTPUPYIOIIUE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus,
COCTMHEHUS )

M cronp30BaTh XUMHYECKYO CHMBOJIMKY
U1l COCTaBJIEHUS (DOPMYJI BELIECTB,
HIIEKTPOHHOTO OaslaHca peaKIInid.
Onpenensars CTENEeHb OKACIEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB 0 opMyJIaM U
COCTABJISITh (POPMYJIbI OMHAPHBIX
COCIMHEHUH I10 CTEIIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JJIEMEHTOB.
OnpenensaTs OKUCIUTEND U
BOCCTAHOBUTEND. PaccTaBisTh
KOA((UIUEHTHI B CXEMaxX MPOCTHIX
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaklMii METOOM 3JIEKTPOHHOTO OajaHca.
Habto1aTh XUMHUYECKHUE OIBITHI 10 IUIaHY,
AHAJM3UPOBATh U JAENATh BBIBOBI.
Hcnonw3oBate UKT n1s co3nanus
MO/IEJIeN, MOATOTOBKHU MPE3CHTAN,
JTOKJIaJIOB 110 TEME.

BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha MHPOPMALIHIO
13 yueOHUKA U IPYTUX UCTOUYHUKOB, B TOM
qyuciie Iatepuera

Htoro no pazneny 15
O0o00menue n

CHCTEMAaTH3aIusI 3HaHUN 3
OBIIEE YK CJIO YACOB 68

[10 [IPOI'PAMME
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9 KVIACC

Haumenosaunue
No KomnuuectBo OCHOBHBIE BUIBI JIEATEILHOCTH
pa3liesioB U TeEM Conepxanve 00ydeHUS
/o 4acoB 00yYarOIIMXCs
y4eOHOro ImpeaMeTa
Paszpgen 1. BemecTBo M XMMHYECKHE PeaKIMu
1.1 [[loBTOpEHUE U 5 [lepronnueckuii 3akoH. [leprnoanueckas

yriyOJieHue 3HaHUuM
OCHOBHBIX Pa3/iesIOB
Kypca 8 Kiacca

cHUCTeMa XUMHU4YecKuX 3neMeHToB JI. 1.
MenpaeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX
MEpUOJIOB, KaJKsl, KaJIbIIU U UX
COE€IMHECHUN B COOTBETCTBUHU C
MMOJI0KEHHEM DJIEMESHTOB B
[lepron4ecKor CUCTEME U CTPOEHUEM UX
ATOMOB.

CTpoeHue BenecTBa: BUAbl XUMUUYECKON
CBSI3U. THITBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHUCHUMOCTDL CBOMCTB BEIIIECTBA OT THUIIA
KPUCTAUIMYECKON PEIIETKN U BUIA
XUMUUYeckoi cBs3u. Knaccudukanus u
HOMEHKJIATYpa HEOPTaHUYECKUX BEILIECTB.
XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMNXCS K pa3JIMYHbIM KJlaccam
HEOPTraHWYECKUX COCTMHECHUH,
FEHETUYECKas CBSI3b HEOPraHUYECKUX
BCIIICCTB.

XapakTepu30BaTh XUMUYECKUE FJIEMEHTHI
MEPBBIX TPEX MEPHUOJIOB, KAITUS U KAIbIUA
10 UX MOJIOKEHUIO B [leprnoanueckoit
cucteMe 1. 1. Menneneena.
KiraccudunupoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OnuckIBaTh 001IMEe XMMUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB,
MMOJITBEPIK1aTh CBOKMCTBA ITPUMEPAMU
MOJICKYJIAPHBIX YPABHEHUN XUMHUYECKUX
peaKLnil.

OnpenensaTh BUJ XUMUYECKOU CBSA3W U THUIT
KPUCTAJIIMYECKON PEIIETKU BELIECTBA.
[IporHo3upoOBaTH CBOMCTBA BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEPHYTHIC IMCHBMEHHBIE U
YCTHBIC OTBETHI C OMOPOH Ha MHGOPMAIIHIO
13 ydeOHMKa U CITPaBOYHBIX MAaTEPUAJIOB,

I'PaMOTHO
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Xumuueckuit IKcnepumenm:
/[emoncmpayuu.

03HAKOMJIEHUE C MOAEISIMU
KPUCTAJNINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB - METAJIOB U
HEeMeTaJTOB (TpaduTa U aaMasa), CII0KHBIX
BELIECTB (XJIOpHJIa HATPHS)

VCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
arrapar Kypca XuMHH

1.2

OcCHOBHBIE
3aKOHOMEPHOCTHU
XUMHAYECKUX PEeAKIUN

Kiaccudukanust XuMU4YeCKUX peakiuil mo
Pa3IMYHBIM MMPU3HAKAM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKIINU
BEILIECTB, 10 TETUIOBOMY (D (eKTYy, 110
W3MCHCHUIO CTETICHEH OKHCIICHUS
XUMUUYECKUX DJIEMEHTOB, IO OOPAaTUMOCTH,
10 YYaCTHUIO KaTau3aTopa). JK30- U
SHJIOTEPMHUYECKUE PEAKIINH,
TepMOXUMHUYECKHE ypaBHeHUs. [oHaTHE O
CKOPOCTH XUMHUUYECKOU peakunu. [lonarue
00 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peaknusax. [TonsTue o
FOMOTEHHBIX U T€TEPOTCHHBIX PEAKIIUIX.
[lonsatue o katanmze. [loHsTHE O
XHMHYECKOM paBHOBecHU. DakTopHl,
BJIUSIFOIIME HA CKOPOCTh XUMHYECKOU
PEAKLMH U TTOJ0KEHUE XUMUYECKOTO
paBHOBECHSL.

OKHMCIIMTEILHO-BOCCTAHOBUTEIIbHBIC

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHH U
[IPUMEHSTh 3TU OHATHUS PU OMUCAHUUI
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
KiaccudunmpoBaTh XUMHUYECKUE PEAKIIUU
MO pa3JIMYHBIM MpPU3HAKaM. Y CTaHABIUBATH
3aBUCHUMOCTh CKOPOCTH XUMUYECKOU
PEaKIMK OT Pa3IMYHBIX (PAKTOPOB.
[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILCHUN B
Pa3IMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTENb U
BocctaHoBuTeNb B OBP. CocTaBnsiTh
DIIEKTPOHHBIN OalaHC PEaKIIUU.
[[pon3BOANTH BEIYUCIICHUS 110 XUMUYECKUM
YpPaBHEHUAM. Y 4aCTBOBATb B COBMECTHOM
paboTe B mape Wiu rpyIire.

BricTpauBath pa3BEpHYyThIE MUCbMEHHbBIE
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[peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuun. CocTaBlIeHUE YPABHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCIOIb30BAHUEM METOA
PJIEKTPOHHOTO OajaHca.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu.

ccnegoBaHue 3aBUCUMOCTH CKOPOCTH
XUMHAYECKOUN pEAKIIUU OT BO3ACUCTBHUS
pa3IMYHBIX (PAKTOPOB.

OnBIThI, WILTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus,
COCJTMHECHUA).

Bviuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MaCcChl
[pE€areHTOB WJIM MPOAYKTOB 10 YPAaBHEHUSIM
XUMUYECKUX PEaKIui

W YCTHBIE OTBETHI C OIIOPOU Ha
uH(OpMAIUIO U3 YUeOHHMKA U CIIPABOYHBIX
MaTepUaoB, IPAMOTHO HCIIOJIb30BaTh
M3yYCHHBIN MMOHSITUHHBIN anmapar Kypca
XUMUU

1.3

DJIEKTPOIUTHYECKAS
T CCOIAAIINS.
XUMHUYECKHUE PEAKITNHT
B pacTBOpax

Teopus 3JIEKTPOITUTUYECKON
NACCOLIMALINU. DJICKTPOJIUTHI U
HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIMAILM BEIISCTB C
pa3IMYHBIMUA BUJAMHU XUMUYECKOW CBS3H.
Crenens mucconuanyi. CHIbLHBIC U
ciadble PIEKTPOIUTHI.

Peaknum HoHHOTO 0OMeHa. Y CIIOBUS

PackpbIBaTh CMBICI U3y4aeMbIX OHATHH, a
TAK)KE CMBICJI TEOPUH IJIEKTPOITUTHIECKON
T CCOIIMAIINH.

OOBACHATH TPUUUHBI JICKTPOIPOBOTHOCTH
BOJIHBIX PACTBOPOB BEILIECTB, Pa3INvaTh
cia0ble ¥ CHIIBHBIC SJICKTPOJIUTHI.
CocTaBisTh ypaBHEHHUS IUCCOLIMAIIUN
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MPOTEKaHUsl PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalll€éHHbIE  WOHHbBIE
ypaBHeHUsT peakiuid. CBOMCTBa KHCIIOT,
OCHOBAaHUU 17§ cosen B CBETE
MpEICTaBICHU 00 dBIEKTPOIUTHUYECKON
muccoruanui. KauecTBeHHbIE peakluy Ha
noHbl. [IoHsTHE O TUAPOIM3E COTIEH.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu.

lccnenoBaHue 3J1€KTPOIPOBOAHOCTH
PacTBOPOB BEIIECTB, IpoIecca
TUCCOLIMAIIMY KUCIIOT, IIeJI0UeH U coyei
(BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

OnBITH, WUTIOCTPUPYIOIINE PU3HAKU
NPOTEKaHUS peaKUii HOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BbIJICJICHHUE Ta3a,
00pa3oBaHUE BO/IBI).

Pacro3naBaHne HEOPraHUYECKUX BEIECTB
C TIOMOIIBI0 KAYECTBEHHBIX PEaKIIUii Ha
WOHBI.

VlabopamopHuvlil onvim:

M3yueHnne mpu3HaKOB MPOTEKAHUS
[peaKkiiu MOHHOTO OOMEHa B pacTBOpax
DIIEKTPOIUTOB (C 0Opa3oBaHUEM OCAJIKA,
BbIICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJI0YEH U COJICH, MOJIHbBIC U
COKpalléHHbIC HOHHbIEC YPABHEHUS
XUMUYCCKUX PEaKIMii HOHHOTO 0OMEHa,
KpaTKUE MOHHBIE YPABHEHUS POCTHIX
pEAKIMM TUAPOJIN3A COTICH.

X apakTepu3oBaTh 00IMEe XUMUUECKUE
CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB Ha
OCHOBE TEOPHH IEKTPOJIUTHIECKON

M CCOLMALINK; TTOATBEPkKAATh CBOMCTBA
pUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX
YpPaBHEHUI XUMUYECKUX peakuuii. Pemartp
PKCIEPUMEHTAIBHBIE 33141 110 TEME.
[[naHrpoBaTh ¥ OCYIIECTBIISATH Ha
PAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
MPOBOJUTH HAOIOACHHUS, IeTIaTh BBIBOIbI
M0 pe3yJibTaTaM dKCIIEPUMEHTA MpHU
MPOBEICHUN TAOOPATOPHBIX OMBITOB U
PaKTUYECKUX padoT.

CrnenoBath nmpaBuaM 0€30MacHOM pabOThI
B J1a00paTOPUU TIPU UCTIOTH30BAHUN
XUMUYECKOM MOCY/IbI U 000py10BaHUS.
[[poBOIUTH BHIYUCICHUS 10 XUMHYECKUM
YpaBHEHUSIM.

[l Ipakmuueckas paboma:

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. PemieHue skcriepuMEHTaIbHBIX 3a/1a4
10 TEME.

Boiuucnenus:

110 YPaBHEHUSM XUMUYECKUX PEAKIUI

B [Iape WIN IpymIe.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OMIOPON Ha MHPOPMALIIO
13 yueOHHUKA U IPYTHUX UCTOYHUKOB
uH(popmaluu, B ToM yncie MHrepHera

Htoro o pazueny

17

Pas3nen 2. HemeTa/ibl 1 X COeAMHEHUSA

2.1

OOmas
XAPAKTCPHUCTHUKA
XUMHUYCCKUX
hiiemeHToB VIIA-
['PYIIIILL. I ammoreHsl

4

OO0u1as xapakTepUCTUKa TaJIOTeHOB.
OC0OEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHUS.
CtpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTHIX BEIIECTB - TaJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE XJI0pa
(B3aMMOJICMCTBHE C METAJNIAMHU,
HEeMeTaJlJIaMH, IeJI0YaMHu ).
XnopoBosiopoa. CossiHasi KMCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHue. JelicTBue xiopa u
XJIOpPOBOJIOPOJIa Ha OPraHU3M YeJIOBEKa.
Baxnenme XJ0puIbl U UX HaXOXKICHUE B
MpUpPOJIE.

Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OMBITHI, OTpaXkaromue GU3NIECKUE U
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX

COC,Z[I/IHCHI/Iﬁ (BO3MO}KHO HCIIOJIb30BAHHEC

OOBICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEIMHEHM B Mpeenax MajblX NEPUOI0B
U TJIaBHBIX noArpym [lepuoanueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepr3oBaTh (HU3NUECKUE U
XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB
raJioreHoB (Ha MpUMEPE XJI0pa) U CIOKHBIX
BELLECTB (XJIOPOBOAOPO/IA, XJIOPHUIA
HATpHs), CIOCOOBI UX TTOJTYUYEHUSI,
PUMEHEHUE U 3HAYEHUE B IPUPOJE U
PKU3HM yesioBeka. Onpenensars XJI0pua-
MOHBI B pacTBOpe. [ImanupoBars u
OCYLIECTBJISTh HA IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOUTH HAOIIOACHMS,

JCJIaTh BBIBOJbI 110 PE3YyIbTaTaM
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BUJICOMATEPUAJIOB).

O3HakomIIeHHE ¢ 00pa3laMu XJIOPUIOB
(rajmoreHu0B).

VlabopamopHhbwiii onvim:

l3ydeHue CBOMCTB COJITHOW KUCIIOTBHI.
[IpoBeieHNEe KaUeCTBEHHBIX peaKIuii Ha
XJIOPU/I-UOHBI.

[ Ipaxmuueckas paboma

No 2: TTosrydeHue CoJIsTHON KMCIIOTHI,
M3y4eHUE €€ CBOWCTB.

Boluucnenus:

M0 YpaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJIU OJINH U3 PEareHTOB JaH B U30BITKE

SKCIIEPUMEHTA MIPU NPOBEIECHUN
1a00PaTOPHBIX OIMBITOB U MPAKTUUECKUX
pabor.

CnenoBath npaBuiiaM 0€3011acHON pabOThI
B 1a00paTOPUU MPHU UCIIOIB30BaHUU
XUMUYECKON MOCyAbl U 000PYI0BaHUS.
BricTpanBath pa3BEPHYTHIE MINCBMEHHBIE U
YCTHBIE OTBETHI C ONTOPOM Ha MH(POPMALIHIO
13 yueOHHMKa U CIIPAaBOYHBIX MaTEpUasOB,
PAMOTHO MCIOJIb30BaTh U3y4YEHHBIN
NOHATUWHBINA anmnapar Kypca XUMUHU

2.2

O6mmas
XapaKTEpPUCTHKA
XUMHNUYECCKUX
hiaeMeHToB VIA-
PYIIILL Cepa u eé
COCOUHCHUA

OO6mas xapaktepuctuka 3j1eMeHToB VIA-
PYIIIBI. OCOOGHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEPHbIEC CTEIICHU OKUCIICHHUS.
CtpoeHue u puznueckre CBOMCTBA
MPOCTHIX BEILIECTB - KUCIOPOJIa U CEPHI.
AJUTOTpOITHBIE MOIU(DUKAIIUN KUCIIOPOa U
cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoJIOpO/I, CTpOCHHUE, (DU3UICCKHE U
XAMUYECKUE CBOMCTBA.

OKCuIBI cephbl KaK MPEeACTABUTEIIN
KUCIIOTHBIX OKCHUJIOB.

Cepnas kucnota, pundeckue u

XUMHUYECKHEe CBOMCTBA (00IIHe KakK

OOBICHATH 001IIE 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB 2eMeHTOB VIA-
IPYIIBI U UX COCTUHEHUH ¢ y9ETOM
CTPOECHUS UX aTOMOB.
XapakTepusoBaTh (pU3NYECKUE U
XUMUYECKUE CBOMCTBA TPOCTOTO BEUIECTBA
cephl U €€ COeTMHEHUH (CEpOBOIOPOIA,
OKCHJIOB CE€pbI, CEPHON KHUCJIOTHI,
cyJb(aToB), CIOCOOBI MX TOJIYICHUS,
MPUMEHEHHUE U 3HAUYCHHE B IPUPOJIC U
PKU3HU YesioBeka. Onpenenars Halu4ne
CyJib(haT-uOHOB B PacTBOpE.

OOBSICHATH CYIIHOCTb 3KOJJOTHYCCKUX
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MPEACTABUTEIIS KJIACCa KUCIOT U
cneruduueckue). XUMUIECKUE PeaKIlui,
JIeKalue B OCHOBE IMPOMBIIIUIEHHOTO
crioco0a MOoJIy4eHHs] CEpHON KUCIOTBHI.
[Ipumenenne. Conu CepHON KUCTIOTHI,
KaueCTBEHHAsl peaKIlus Ha CyJb(haT-uoH.
Haxoxaenue cepbl v €€ COeIMHEHUH B
npupojie. XUMUYECKOE 3arpA3HECHHE
OKPY’KAIOLIEH CPEJIbl COETUHEHUSIMU CEPhI
(KUCJIOTHBIE TOXAM, 3arpsA3HEHUE BO3IyXa
1 BOJOEMOB), CITIOCOOBI €ro
[pe0TBPAICHUS.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

O3HakomIIeHHE ¢ 00pa3liamMu cepbl U e€
COeAMHEHUSMU (BO3MOKHO UCIIOJIb30BaHUE
BUIeoMaTepuasioB). HaOmonenune
npolecca 00yrJIMBaHUs caxapa Moj
NIEVICTBUEM KOHIIEHTPUPOBAHHOW CEPHOMU
KUCIIOTHL. Jlabopamophbie onvimul:
M3yyeHne XMMUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeieHNEe KAUeCTBEHHOM peaKuu Ha
cyib(haT-uOH U HAOIIOACHHUE MTPU3HaAKa e€
MPOTEKAHUS

npo6JieM, CBSI3aHHBIX ¢ TepepaboTKOM
COCIMHEHUM Cephl.

[[1aHnpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJANUTH HAOIIOICHUS, IeJaTh BHIBOIBI
M0 pe3yJbTaTaM dKCIIEPUMEHTA.
CnenoBath npaBuiiaM 0e301acHOM paboThI
B 1a00paTOPUU MIPU UCIIOIB30BaHUU
XUMHUYECKOH MOCY Ibl U 000PYAOBAHUS.
[Ipon3BOANTH BEIUUCICHUS TTO XUMUYECKUM
ypaBHeHUsM. Mcnions30BaTh npu
BBITIOJIHEHUU YIE€OHBIX 3aJaHUI TEKCTHI
yueOHMKa, CIIPABOYHbIE MaTePHAIIBI
(ITepuonuyeckyro cuCTEMY XUMUYECKUX
hnemenToB [I. 1. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, DJICKTPOXUMHUECKUN PsilT
HaAMPsHKEHUI METAILIOB).

lcrionb30BaTh MPH BHITIOTHEHUH YI€OHBIX
3aJlaHul U B MPOLIECCEe UCCIIEA0BATEIbCKOM
NeSITEIbHOCTH HayYHO-TIONMYJISPHYIO
TUTEpaTypPy XMMHUECKOTO COJIEpIKaHus,
CIIpaBOYHbIE MaTEPHUAJIbI, PECYPChI

MHuTepHera
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2.3

O6mas
XapaKTepUCTHKaA
XUMHUYCCKUX
PJIEMCHTOB
\V/A-T'PVIIIIEI.

A3oT, pochop u ux
COCIMHECHUA

OO6u1ast xapakTepUCTUKa AJIEMEHTOB
VVA-rpymiibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEIICHU
OKHCIICHUSI.

A30T, pacripOCTpaHEHUE B IPUPOJIE,
(u3HYEeCcKuEe U XUMHYECKHE CBOMCTBA.
KpyroBopot a3ota B IpUpoeE.
AMMUaK, €ro (pu3nYecKue 1 XuMHYECKUe
CBOWCTBA, OTy4YEeHUE U IPUMEHEHHE.
Conu aMMOHUSL, UX (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHas peakliusi Ha HOHBI
aAMMOHUSI.

A30THAasi KUCJIOTa, €€ MOJy4YCHHUE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA

(oO1ue kak mpeacTaBuTENs Kilacca
KHUCJIOT U crieniupuyeckue).
crionb30BaHME HUTPATOB U COJIEH
aMMOHHUSI B KaU€CTBE MUHEPAJIbHBIX
ynoOpeHuil. XUMUYECKOe 3arpsi3HEHHE
OKPYKAIOIIEN CPEABI COCTMHEHUSIMU
a30Ta (KUCJIOTHBIE JTOK/IU, 3arPSI3HCHHE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, ATOTPOITHBIE MOIUDUKAITUH
dbocdopa, pusnyeckre 1 XUMUYECKUE
cBorictBa. Oxcua gocdopa (V) u

dbocdopnas kuciaora, GU3NIECKUE U

OOBsICHATH 00ILIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
\/A-rpyIIibl 1 UX COETMHEHHUH C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepru3oBaTh GU3NUECKHUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEILIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammuaka, coJieit aMMOHUS, a30THOM
KUCJIOTHI, HUTPaTOB, okcua pocdopa (V)
u hochopHoit KucnoThl, hocdaTon),
CHOCOOBI X MOJYyUYEHUS], IPUMEHEHHUE U
3HAYEHHUE B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenensate HOHBI aMMOHUA U (hocat-

WOHBI B PacTBOpE.
OOBSACHATH CYITHOCTh KOJTOTHYECKUX

Mpo0JieM, CBSA3aHHBIX C HAX0XKICHUEM
coelMHeHui a3orta u ocdopa

B OKpY>Kalollel cpee.

[[mannpoBaTh U OCYIIECTBIATD

Ha IMPAKTHUKC XUMHUUYCCKUC
OKCIICPUMCHTEIL, IIPOBOANTDH Ha6JHOlICHI/ISI,

neaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUN
1a00pPaTOPHBIX ONBITOB U MTPAKTUYCCKOMN
pPabOTHI.

CrnenoBath npaBuiiaM 0e30MacHOM

paboThI B 1a00OpaTOpUU
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XMMHUYECKUE CBOMCTBA, OJTYYCHHE.
lcrionbs3oBanue hochaTtoB B KauecTBe
MUHEpaJIbHBIX YIOOPEHUN.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

O3HakomIIeHHE ¢ PU3NYECKUMHU
cBoOMcTBaMHu a30Ta, hochopa u ux
COEIMHEHHI (BO3MOYKHO MCIOJb30BaHHE
BUICOMATEPUAIIOB).

O3HakomIIeHHE ¢ 00pa3iiaMu a30THBIX U
(dochopHbIX yaoOpeHUH.

[losyuenue, coOupanue, pacrio3HaBaHUE U
M3y4ECHUE CBOMCTB aMMHaKa.
B3anmonelicTBre KOHIIEHTPUPOBAHHON
Q30THON KHUCJIOTHI C MEbIO (BO3MOYKHO
MCIIOJIb30BAaHUE BUIEOMATEPUATIOB).
VlabopamopHvle onvimol:

[IpoBeeHNEe KAUECTBEHHBIX PEaKLUii Ha
MOH aMMOHHUS U pocdaT-uoH, U U3ydyeHue
NPU3HAKOB UX POTEKAHMS.

[l Ipaxmuueckas paboma Ne 3: [lonyuenue
aMMMAaKa, N3y4YEeHHUE €r0 CBOWCTB.
Bviuucnenus:

[0 YpaBHEHUSM XUMUYECKUX PEAKIUI

MPY UCTI0JIb30BAHUM XMMUUYECKOMN MOCYIbI
u obopynoBanus. [Ipon3BoauTh
BBIUMCIICHUSA 110 XUMUYECKUM YPABHEHHUSIM.
M cronb30BaTh MpH BBHITTOIHEHUH YISOHBIX
3aIaHUIA TEKCTHI y9eOHUKA, CIIPABOYHBIC
MaTepualbl (MIEPUOIUYECKYIO CUCTEMY
XUMHYECKHUX rjemeHToB 1. H.
MeHeneeBa, TabJIMIy pacCTBOPUMOCTH
KUCJIOT, OCHOBAHWM U COJIEU B BOJE,
DIEKTPOXUMUYECKUH Psii HAIPSKEHU N
METaJJIOB)
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2.4

OO6mas
XapaKTepUCTUKA
XUMHAYECKUX
PJIEMEHTOB
IVVA-TPYIIIILL.
Yraepon u
KpPEMHUH, U UX
COCAMHEHUS

OO0m1as xapakTepUCTUKa FJIEMEHTOB
IVVA-rPyOITbl. OcoOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHbIEC CTENEHU
OKHUCJICHUS.

YTiIepo, aJuIoTpOITHEIE MOTU(DUKAITIH,
pacupocTpaHEeHUE B IPUPOJE,
(u3rUecKre 1 XMUMUYECKHE CBOWCTBA.
Ancopbiusi. KpyroBopot yriaeponaa

B IPUPOJIE.

Oxkcupsl yriepojaa, ux Gu3n4eckue u
XUMHUECKHUE CBOMCTBA, JICUCTBUEC

Ha KUBbIE OPTaHU3MBI, IOJYyYEHUE U
IPUMEHEHHUE. JDKOJIOTHYECKHE
MpoOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), runoresa riao0aabsHOroO
MOTETJICHHSI KIINMATa, TAPHUKOBBIHA

b dekr.

YrosbHast KUCJIOTA U €€ COJU, UX
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA,
MOJTy4eHUE U PUMEHEHHE.
KauecTBeHHas peakius Ha KapOOHAT -
HOHBI. Micnonp3oBaHue KapOOHATOB

B 6BITy, MCIWIUHE, TPOMBIIIJIICHHOCTH U

CEJILCKOM XO3SHCTBE.

HepBOHaqaanHe IIOHATHUA
00 OpraHMYCCKHUX BCHICCTBAX KaK

0 COEIMHEHUSIX yriaepoa (MeTaH, 3TaH,

OOBACHATH 001IIME 3aKOHOMEPHOCTHU

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
IVA-Tpynnsl ¥ UX COEAUHEHUN C Y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB
yIIepoia U KPEMHUS U UX COETUHEHUN
(OKCHIOB yTJIepo/ia, yroJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KHCIIOThI, CUIIUKATOB),
CIIOCOOBI X MOJIYYEHUS, IPUMEHEHHE U
3HAUYECHHE B MPUPOJIE U )KU3HU YEIIOBEKA.
OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOCHHE BEILIECTBA " CBOMCTBA

" IPUMEHEHUE - HA TPUMEPaAX
COEAUHEHUN YyIJIEpOJa U KPEMHHUS.
Ornpenensatb KapOOHAT- U CUJIUKAT-UOHBI
B pacTBOpE.

OOBICHATH CYIIIHOCTh IKOJIOTHYECKUX
npo0sieM, CBI3aHHBIX C HAX0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPY KaloIlen cpee.
[lonTBep:k1aTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
IPOCTBIX COEAMHEHUH (METaH, ITaH,
STUJIEH, alleTUJIEH, 3TAHOJ, TJIULEPHH,
YKCyCHasi KUCIJIOTa), B3aUMOCBSA3b

HEOPraHWYECKUX COCTMHEHUN Yriaepoaa u

44



STUJIEH, AllETUIICH, 3TaHOJI, TJIMLEPHH,
YKCyCHAasi KHCIIOTA).

[ [prpoaHbIE HCTOYHUKH YTIIEBOJOPOIOB
(YroJib, MpUpPOAHBIN a3, HePTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH), UX
POJIb B OBITY U TIPOMBIIIIEHHOCTH.
[ToHsiTHE O OMOIOTUYECKH BaXKHBIX
BEILIECTBAX: )KUpax, OeiaKax, yrieBojiax - u
WX POJIU B KW3HU YEJIOBEKA.
MatepualibHOE €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHU.

KpemHuuii, ero pusndeckue u XUMHUYECKUE
CBOMCTBA, MOJIyYCHUE U TPUMEHECHHUE.
Coenunenust KpeMHus B npupoje. Oomime
npeacTaBiieHust 00 okcuae kpemuus (IV) u
KPEMHHUEBOU KUCIIOTE.

CunukaTthl, UX UCTIOJIH30BAHUE B OBITY,
MEJIUIIMHE, POMBIITUICHHOCTH.
BaxHeimme CTpoUuTeNbHbIE MATEPUATIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
kene300eToH. [Ipobiemsbl 6e3omacHoro
MCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepHaioB B OBCETHEBHOMN KU3HHU.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

Monenu KpUCcTauInuyeCKUuX PEETOK

OpraHUYECKUX BEIIECTB.
OnuceIBaTh POk OEIKOB, JKUPOB U
YTIEBOAOB B YHKIIMOHUPOBAHUU KUBBIX
OpraHu3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YIJIEBOAOPOAOB, X POJIb B
OBITY U IPOMBIIIICHHOCTH.

[[poBOUTH BHIYUCIICHUS 110 YPABHEHUSIM
XUMHAYECKUX PEAKIIHM.

[[maHrpoBaThH M OCYIIECTBIISATH Ha
[PAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIIOICHHS, /IEJIaTh BBIBOIbI
M0 pe3yJibTaTaM dKCIIEPUMEHTA MPU
MPOBEICHUN TAOOPATOPHBIX OTBITOB U
PaKTUYECKUX padoT.

CrnenoBaTh paBuiIaM 0€30MacHON PabOTHI
B 1a00OpaTOpPUU NIPU UCTIOTH30BAHUU
XUMUYECKOMN MOCY/IbI 1 000pYy10BaHUS.
crionp30BaTh MPH BHIMOTHEHUN YUEOHBIX
3aJlaHU TEKCThl Y4€OHUKA, CTIPABOYHbBIC
matepualsl ([lepuonuueckyro cucremy
XUMHYECKHUX riemeHToB 1. H.
MeHeneeBa, TaOIUIy pacCTBOPUMOCTH
KHCJIOT, OCHOBAHHUH U COJICH B BOJIEC,
DIICKTPOXUMUYECKUHN sl HAPSIKEHUI

METaJIJIOB)
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anMasa, rpadura, QymiepeHa.
O3HaKOMJIEHHE C MPOIIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM IPOTUBOTasa.
O3HaKOMJIEHHE C NPOAYKIIUEN CUIIMKATHON
poMbIlUIeHHOCTH (Buaeomarepuarnsr:
CUJIMKATHAsI TPOMBIITUIEHHOCTB ).

Mozenu MOJIEKYJI OPraHUYECKHUX BEIIECTB.
VlabopamopHhuwiii onvim:

[lomy4yenue, coOupanue, pacrio3HaBaHUE U
M3YUYEHUE CBOMCTB YIJIEKUCIIOTO ra3a.
[IpoBenieHNEe KaUeCTBEHHBIX pEaKIuii Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YUCHUE
MPU3HAKOB UX MPOTEKAHMUSI.

I Ipakmuueckue pabombwi:

No 4. TlosmyueHue yriaekuciaoro rasa,
W3yYEHHUE €TI0 CBOMCTB.

Ne 5. Penienue skcniepuMEHTaIbHBIX 3a1a4
10 TeMe « BaxkHenme HEMETaJIbl U UX
COEAMHEHUSD)

Boiuucnenus:

M0 YPaBHEHUSAM XUMHYECKUX PEaKIUi

Hroro no paszneny

25
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Pasznea 3. MeTalibl M X COeAMHEHUSA

3.1

OO011e CBOKMCTBA
METAJLIOB

4

OO6111ast XxapaKTepUCTHUKAa XUMUYECKUX
HJIIEMEHTOB - METAJUIOB Ha OCHOBaHUH MX
nosioxkeHus B [lepuonnueckoit cucrteme
XUMUYECKUX JIEMEHTOB

JI.11. MenaeneeBa v CTpPOCHUSI aTOMOB.
Ctpoenue MeTaiioB. Metanieckas
CBSI3b M METAJUTMYECKAS KPUCTALTUICCKAS
pEIIETKA.

DNEKTPOXUMUYECKUM Pl HATTPSHKSHUIM
MeTauIoB. OU3HUYECKUE B XUMUYECKUC
cBoiicTBa MeTasuioB. O01IHE CIOCOObI
MOJTy4eHUS MeTauToB. [lorsTHE O
KOPPO3HWH METAIIJIOB, OCHOBHBIE CTIOCOOBI
3aIUTHI KX OT KOPPO3UH.

CrnaBsl (CTalb, YYT'YH, JIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U
MPOMBITIVICHHOCTH.

Xumuueckuit Ixcnepumenm:
/[emoncmpayuu:

OOpa3Iel METAIIOB | CIIaBOB. M3ydueHue
PE3yNHTaTOB KOPPO3UU METAIIIOB
(BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB).

VlabopamopHvle onvimul. O3HAKOMIIEHHUE C
oOpa3liaMi METAJIJIOB U CIJIABOB, UX

(bU3MYEeCKUMU CBONCTBAMU.

PackpbIBaTh CMBICT U3yYaE€MbIX MOHATUN U
[IPUMEHSTH ATU MOHITHS IPU OMUCAaHUHU
CBOMCTB BELIECTB U UX MPEBPAILLCHUN.
OOBsICHATH 00IIE 3aKOHOMEPHOCTH B
M3MCHCHUH CBOMCTB 3JICMEHTOB- METAJIOB
1 UX COSIMHEHUHN C YIETOM CTPOCHUS MX
ATOMOB.

XapaKTepru30BaTh CTPOCHUE METAILIOB,
oO1mue pU3NIeCKue U XUMUUECKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh O0IIHE CIIOCOOBI
MOJIYYCHUS] METAJIOB.

OnuceIBaTh CIIOCOOBI 3AIIUTH METAJIOB OT
KOPPO3HH.

CrnenoBaTh npaBuiiaM 0€301acHOM pabOThI
B 1a00paTOPUU MPHU UCIIOIB30BaHUU
XUMUYECKOM MOCYAbl U 000PYIOBAHUS.
[Ipon3BOANTE BBIUMUCICHUS IO YPAaBHEHUSM
XUMUYECKUX PEaKIINii, €CIIM OJIUH U3
[PEareHTOB COIEPKUT MTPUMECH.
YyacTBOBaTh B COBMECTHOU paboTe B mape
WJTU TPYTITIE.

lcrionb30BaTh PU BHIMOTHEHUH YYEOHBIX

3a/IaHUN TEKCThI YUYCOHUKA,
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Buiuucnenus:

[10 YpaBHECHUAM XUMHUUYECKUX PEAKIIHMA,
€CJIM OJVH U3 PEareHTOB COAECPHKUT
[MPUMECHU

CIPaBOYHbIEC MaTEPUAIIbI
(Ilepuonnyeckyro cuCTEMY XUMHUYECKUX
hnemeHnToB /. 1. MenneneeBa, Tabnuiy
[PaCTBOPUMOCTHU KHUCJIOT, OCHOBaHUI U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN PSJT
HaIPSHKEHUI METAIIOB)

3.2

Baxaennine MeTauibl
1 UX COeIMHEHUSA

16

[[{e104YHbBIe METAJLIBL: ITOJIOKECHHUE B
[leproAMYECKOM CUCTEME XMMHUYECKHUX
hnemeHToB /.M. MenaeneeBa, CTpoeHHE UX
ATOMOB, HAXO0XKJICHHE B TIPUPOJIE.
du3nyecKrne U XUMHUYeCKre CBOMCTBA (Ha
npuMepe HaTpus U kanus). OKCUabl U
TUJIPOKCHUABI HATpUA U Kanus. [IpuMenenue
[[EJTOYHBIX METAJIJIOB U UX COCIMHEHHMM.
[[lemouHO3eMEIbHBIC METAJIIIBI MATHUM U
KaJIbLHI: TT010KeHue B [lepuoanueckon
CUCTEMEe XUMHUYECKuX dmemMeHToB ..
MenpeneeBa, CTpPOCHHE UX aTOMOB,
HaxO0XJIeHue B rpupoae. dusnyeckue u
XHMHUYECKHE CBONCTBA MarHMs U KaJIbIIHSL.
Baxxueiimme coeTuHEHUS Kalblus (OKCHUI,
TUAPOKCHU]I, COJN). JKECTKOCTH BOBI U
CIIOCOOBI €€ YCTpaHCHHUS.

ANIOMUHUIN: TIOJIOKEHUE B

[leproauuecKor CUCTEME XUMUYECKHUX

OOBICHATH 00LIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 2JIEMEHTOB- METAJIOB
1 X COCJMHEHUI B Ipynmnax ¢ y4éToM
CTPOCHUS UX aTOMOB. XapaKTepHU30BaTh
(bu3nYecKue 1 XUMUYECKHE CBOMCTBA
[IPOCTHIX BEIIECTB METAJIOB U UX
coeIMHEHUN (OKCHUI0B, TUJIPOKCUJIOB,
coJieit), ClIoCcOObI UX MOTYUYEHUS,
MPUMEHEHUE U 3HAUYCHHE B IPUPOJIC U
PKU3HU YEJIOBEKA. Y CTaHABJINBATH
[MPUYNHHOCJIECTBEHHYIO CBSI3b: CTPOCHHE
BEIIECTBA " CBOMCTBA " MPUMEHECHUE - Ha
[pUMEpax U3y4yaeMbIX BEIECTB.
Pacrno3HaBaTh C TOMOIIBIO KAUECTBEHHBIX
[peaKUUii HOHBI METAJUIOB: MarHus,
KaJIbIIMs, aTFOMUHUSA, ITMHKA, Kene3a (1) u
kenesa (111), menu (11).

Jloxa3piBaTh aM(pOTEPHBII XapakTep
OKCHJIOB U TUAPOKCUIOB ATIOMUHUS U
[MHKA.
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hnemeHToB /.. MenaeneeBa, ctpoeHue
aToOMa, HAaXOXKJICHUE B IPUPOJIE.
du3nyeckrue 1 XMMHUUECKHE CBOMCTBA
amfoMuHMSI. AM(OTEpHBIE CBOMCTBA
OKCHJa U TUAPOKCcHIa amtoMuHusl. JKeneso:
rmojoxeHue B [leproandeckoi cucreme
xuMu4eckux snemeHToB .M. Menneneena,
CTPOEHUE aTOMAa, HAXOXJICHHUE B MPUPOJIE.
duznyeckrue 1 XMMHUUECKHE CBOMCTBA
pkesie3a. OKCHIbI, TUIPOKCUIBI U COJTH
kenesa (11) u xxenesa (I11), ux cocras,
CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii Ikcnepumenm:
/[emoncmpayuu:

Oco0EHHOCTH B3aUMOJICHCTBHS OKCHJIA
KaJIbIUSI U HATPHUS C BOJIOM (BO3MOXKHO
MCII0JIb30BaHKE BUICOMATEPHUATIOB).
OxpalMBaHue MIaMeHU MOHAMU HaTpHs,
KaJus U KaJlbIus (BO3MOXKHO
MCII0JIb30BaHKE BUEOMATEPHATIOB)
lcciaenoBanue CBOMCTB KECTKOM BOJBI.
[Iporiecc ropeHus xese3a B KUCIOPOe
(BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHUATIOB).

VlabopamopHvlie onvimi:

[IpoBe/ieHME KAUECTBEHHBIX PEAKIIUM Ha
MOHBI (MarHusi, KaJblus, aJFOMUHUS,

[[1aHupoBaTh U OCYIIECTBIISATH HA
[IPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
[IPOBOANTDH HAOJIIO/IEHUS, 1€TaTh BHIBObI
110 pe3yJibTaTaM 3KCIEpUMEHTA IPU
[TPOBEICHUH JJAOOPATOPHBIX OIBITOB U
[IPAKTUYECKUX padoT.

CrnenoBaTh npaBuiiaM 0€30M1acHON padOThI
B J1a00paTOpUU MpPU UCIIOJIB30BAaHUU
XUMHUYECKOH MOCY/Ibl U 000pYAOBaHUS.
[[pon3BOANTH BBIUKCICHUS IO XUMUYECKUM
YPAaBHEHUSM. Y 4YaCTBOBAaTb B COBMECTHOMN
paboTe B mape Wiy rpymre.

BricTpanBaTh pa3BEpHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha HHPOPMALIIO
13 yueOHHMKA U CIIPAaBOYHBIX MaTEpPUAIOB,
PaMOTHO MCIOJb30BATh H3yYEHHBIN
MMOHATUMHBIN anmnapar Kypca XUMUU
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nuHKa, xenesa (II) u xxenesa (I111), meau
(IT), onmucanue NMpU3HAKOB MX MPOTEKAHUSI.
lccnenoBanue aM(pOTEPHBIX CBOHCTB
UAPOKCUIA ATFOMUHUS U THAPOKCHUIA
[IUHKA.

I Ipakxmuueckue pabomuwi:

Ne 6. XKEcTKOCTEL BOJIBI M METOJIBI €€
YCTpaHEHHUs.

No 7. PellieHre 3KCIEpUMEHTAIbHBIX 3a/1a4
1o TeMe «BakHelmue MeTaniabl ¥ UX
COCITUHECHHUS.

Boluucnenus:

[0 YpaBHEHUSAM XUMUYECKUX PEAKIIUH,
CCJIM OJIMH M3 PEarcHTOB JaH B N30BITKE
WU COJICPKUT MPUMECH;

MaCcCOBOM J10JTM BBIXOJ1a MPOAYKTA PEAKIIMU

Hrtoro no pazueny

20

Pasne

J 4. XuMHS M OKPYKAIOIIAs Cpea

4.1

XUMUAA U
OKpyXarouas cpeaa

3

BermecTBa u MaTepuaibl B IOBCEIHEBHOU
PKA3HU YenoBeka. bezonacHoe
MCI0JIb30BaHME BEIIECTB U XUMHUECKHUX
peakuuii B ObITy. [lepBas momonis npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.
XUMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH
cpelibl (mpeaenbHas 10mycTuMas

XapakTepu30oBaTh pOJIb XUMUH B
pa3IUYHbIX cepax AeSITENbHOCTH JIOACH,
OCHOBHBIE BEIIIECTBA U MaTEPHUAIIBI,
MIPUMEHSIEMBIE B )KU3HH COBPEMEHHOTO
yeJI0BeKa.

OOBSACHTH YCIIOBHS O€3011aCHOTO

MCITIOJIb30BaHHA BCIICCTB U XUMHUYCCKHUX
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KOHIICHTpaIus BemiecTB. Ponb xumun B
[PELICHUU SKOJIOTHYECKUX MPOOIIEM.
Xumuueckuii Ikcnepumenm:
/[emoncmpayuu:

3yueHue o0Opa3oB MaTepuaioB (CTEKIIO,
CIUIaBbl METAJUIOB, IOJTUMEPHBIE
MaTepHabl)

[peaKIuii B OBITY.

AHAJNIN3UPOBATh U KPUTUUYECKH OLICHUBATH
MH(OpPMAIUIO O BIUSHUU
[TPOMBIIUIEHHOCTH, CEJIbCKOTO XO0341CTBa,
TPAHCIIOPTA U JP. HA COCTOSIHUE
OKPYKAIOIIEH CPEIBI.

YMeTh OKa3bIBaTh MEPBYIO MOMOILb MPU
XUMHAYECKUX 0KOTraxX U OTPaBJICHUSX.
[[puHUMAaTh yyacTue B 00CYKICHUU
Mpo0JieM XUMUYECKON U IKOJIOTUUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MMO3UIIHUIO MO MPodieMe 1
[peajiaraTh BO3MOKHbBIE ITyTH €€ pelieHus

110 [TIPOTPAMME

Toro mo pasneny: 3
O000111EeHNE U

cUCTEMATH3AlMA 3HAHUHN 3
OBHIEE UMCJIO YACOB 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso00.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX brbmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCLI peHHBIz aCTBOPBI MH;CCOBaSI bubmorexa [JOK
- p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edso0.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTpomnbnas padota Ne4 mo Teme bubnmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
i 1
66 O00011IeHNE U CUCTEMATU3ALIMs 3HAHUI https:/m.edsoo.ru/00adb33c
. bubnmoreka [JOK
7 1
6 O000111eHE U CUCTEMATH3aLUs 3HAHUI https://m.edsoo.ru/00ad9ch?
. bubnmoreka [JOK
68 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmoreia OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa [JOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTL BOABI K METOEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edso0.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peakuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 O06001IeHNe U CUCTEMATU3AIIHS bubnmoreka [JOK
3HAHUHU https://m.edso0o.ru/00ae0dOa
67 O06o001IeHre U CCTeMaTH3aIus bubnmoreka [JOK



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

3HAHUH

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

68

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
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68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2024-02-29T14:59:31+0300
	Семибратова Людмила Михайловна




