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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkKaHUs MPOTPaMMBI IO XUMHHA C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHM, 3aKOHOB M TCOPETUUCCKUX IOJOKESHHM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN 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 11T, KaK:

— (opmupoBaHHe HMHTEIUIEKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIBHOU JEATEIbHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIOIIer0 MHpa, MCIOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YyYCHUU
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITENBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGuis U HAMpaBICHHOCTH AAbHEHIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3ziesieHus CMecei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (U3MYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TemnoBoit 3¢(}HeKT XUMHUECKON peaklud, TEPMOXUMHUUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojieoOpaszywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM HM YCIOBUSI BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopona ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M MIECTOYHO3EMEJbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuieckux annemMeHToB [[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 MCIIONh30BAaHUE KaK OOMMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(uKaius, TMepuoIUuIHOCTh, HAOI0ICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnommueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKHMCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue ypaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakini Ha MOHBL. [[OHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUS  peakluil  MOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBa. OKCUIBI CEephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYYeHUsSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHUE CBOMCTBA, MOJyuyeHue U npuMenenue. Coiau aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YIJEpOA,  aJUIOTPOIIHbBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMUYECKHUE MPOOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULUHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA ra3, HedTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJIyYEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30MmacHOr0 MCTIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHNE KAYE€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAOIO/ICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl ©u €€  COEAUHEHUSMU  (BO3MOXKHO  MCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
MOH W HAOJIOJieHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMIICHHE C (DU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHMS U GochaT-uOH U U3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxkeHus B llepmogmyeckol cucteMe XHMHYECKHX diaeMeHToB [[. .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOpPpPO3WM METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MeHnpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJCHUE B MPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB [[. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo0keHue B [leproindeckoi CuCTeMe XUMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aTroma, HaxOXIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4YE€HHE  PE3YJIbTaTOB  KOPPO3UH  METAIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHME  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM YeJoBeKa. be3zomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMHU JJISi OTJCNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOJIHUKH,  AUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMM W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIEeCTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHGpOpMaIHe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS O COLUMAJIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBIMOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [ TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJFOJACMBIX IPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTHU JKW3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY M pPEaJIbHON JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUIYAIBHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH TPUPOJIHON CPENOM, AJIs MTOBBIIEHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKHX MOHSATUM (BBIACISATH WX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEPU30BATh CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUSI:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOWHAIUSMU,

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBbIC Y4eOHbIE 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  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
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJICHHOW IIEeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4yHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BUABI JESITEIBHOCTU IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETaluy, MPeoOpPa30BaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX |
HOBBIX CUTYaIlUsIX.

K xonIty oOydenus B 8 kiacce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PAacCTBOp, MaccoBas J0Ji1 BEIIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBJI€HHUS (opmys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeIeiCHUE UX 0 JIEKTPOHHBIM CII0SIM);

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO 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 NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(ytakMyc, dheHondTaienH, METUIOPAHK U JPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeérka, KOppo3Hs METaJUIOB,
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 JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHas, WOHHAsg, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE MMEIOTCA B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, MO0 W3MEHEHHUIO CTENeHEeW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG pPOBbIE)
KonTpoJbHbIe IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusi — BaXkHas 00J1acTh
€CTECTBO3HAHUS U
11 . ) 2 https://m.edsoo.ru/YNVJIX660G
MPaKTUYECKON JeATEeTbHOCTH
YenoBeKa
BemectBa 1 xumuyeckue
1.2 . 15 1 https://m.eds00.ru/ONNXRIVFQ
peaxkuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Bosznyx. Kucnopoa. [Tonsitue
2.1 X poA 6 https://m.edso0.ru/D5BORTY30
00 okcumax
Bonopoa. ITonstue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCIJIOTaX U COJISIX
Boga. PactBopsl. [Tonsitue 06
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHUSIX
OCHOBHBIE KJIaCCBhI
2.4 . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HEOPTraHUYECKUX COCAMHEHUI
Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3j1eMeHToB /I. . MenneneeBa. CTpoeHne aToMoB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XUMHYECKHX daeMeHToB Jl. W. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToma
XumMu4decKas CBI3b.
3.2 OKHCIIHTEIIbHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAHOBUTCIIbHBIC PCAKIINN
Wroro no pazpeny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3aeioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne i/m Konrpoannsie | Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[ToBTOpEeHUE n yriryOieHne 3HaHun
11 P YLy ) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHIX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI.
1.3 P ARCEOTAR 8 1 1 https://m.eds00.r/KODURS0VY
XUMHUYECKUE PEAKIIMU B PACTBOpPAX
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.1 5 P P 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorenst
OO0mas XxapakTepuCcTUKa XUMHUUECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTUHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u 7 1 https://m.edso0.ru/\VOXDOUX2S
WX COeTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHUH U UX COSAMHECHUS
Hroro no pazgeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

3.1 OO0mIme CBOMCTBA METAINIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazueny 20
Pa3nes 4. Xumus n okpy:kapuasi cpeaa
B
4.1 CHICCTRA H MATCPHATHL B ARSI 3 https://m.edso0.r/TENBWEF7Y
YeloBeKa
Hroro mo pazueny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos
Ne Hara DJIeKTpOHHbIe U} pPOBbIE
Tema ypoka KonrTpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
IIpenmer xumuu. Ponb xumuu B
1 JKU3HM 4eoBeka. Tena u 1 https://m.edso0.ru/L62DS2CZR
BEILECTBA
II
2 OIITHE O METOAAX HOSHAMILL B 1 https://m.eds00.ru/9ZJAEW050
XUMUHU
[TpakTuueckas pabota Ne 1
I1 0 0
3 « paB_,HHa PAbOTRL B JEBOpatopit 1 https://m.edsoo.ru/L5EW4353D
U IpUEMBI 0OpalleHus ¢
1a0opaTOpHBIM 000PYIOBAHUEM
4 .
4 VCTPIC BEHIECTRA 1 CMECH . 1 https://m.edsoo.ru/6TME21FW8
Crioco0sb! pa3zieneHus cMecen
[TpakTryeckas padora Ne 2
5) «Pa3nenenue cmeceii (Ha nmpumepe 1 https://m.edsoo.ru/K3LSS5MCRY
OUYMCTKU TOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHYECKHUE dIIEMEHTBI. 3HAKH
7 (CMMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
IIpocThle U CIIOXKHBIE BEIIECTBA 1 https://m.eds00.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 https://m.edso0.ru/IMOBJ3QZ5
3
10 KO TIOCTORHETRA coTTana 1 htps://m.eds00.ru/IMCA9GFX6
BellecTB. XuUMuyeckas popmyia.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanenTHOCTE aTOMOB
XUMHUYCCKHUX 3JICMCHTOB

11

OTHocHUTeNbpHAsA aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas J0JI XUMHYECCKOI'O
9JICMCHTa B COCIMHCHHU U

https://m.edsoo.ru/GHV58QMVE

13

KonuuecTso BemecTBa. Mosb.
Momnspnas macca

https://m.edsoo.ru/368UNL5Y?2

14

duznyueckre 1 XUMHUUECKHE
sIBIeHUS. XUMHYecKas peakuuga

https://m.edsoo.ru/YZM8S6ATH

15

IIpu3Haky u ycinoBus NPOTEKaHUA
XAMHYECKHUX peaKui

https://m.edsoo.ru/N6DVNJKQ5

16

3aKoH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKHE
ypaBHEHUS

https://m.edsoo0.ru/M8DS4IHVM

17

Boruncnenus KkonuyecTBa, Macchl
BEIIECTBA [10 YPaBHEHUSIM
XUMHUYECKHUX PeaKIuii

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugukarus XuMHIECKUX
peakiuii (CoeTMHEHHUS,
pasioKeHus1, 3aMEeICHNUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIIoneaucT. O000IIEHNE U
cUCTEMaTH3allus 3HaHUH

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas pabota Nel mo teme
«BemecTBa n xummnueckue

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

PEaKnum»

21

Bo3ayx — cMmech razos. CoctaB
Bo3nyxa. Kucinopon — anemeHT u
npoctoe BeniecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnyeckue U XUMHYECKHe
CBOMCTBA KUCII0pOJa (PeaKkuu
OKucIeHus, ropenue). [lonsatue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Croco0b! mosTy4eHus KUCaopoaa
B J1adopaTopuu u
IMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3¢ ekt XuMUIecKoi
peaKLuy, OHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaKknuax

https://m.edsoo.ru/PNMKJZHKX

25

TornuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro MpeIoTBpaIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[TpaxTuueckast paborta Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/Ia, N3yYCHHE eTO0
CBOMCTB»

https://m.edso0.ru/5516 UHX3R

27

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxxnenne B
pupoe

https://m.edsoo.ru/WD392ACWB

28

duznueckre 1 XUMUYECKUE

https://m.eds00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBoiicTBa Bojiopoa. [Ipumenenne
BOJZIOpOA

29

ITousTHe 0 KMCIIOTaX U COJIIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI MmoTydeHust BOJOPO/Ia B
nabopaTopuu

https://m.eds00.ru/C9TO9UCIP

31

[TpakTtruueckas padota Ne 4 mo
teme «llonydenue u cobupanue
BOJIOPOJIa, U3YUECHHE €r0
CBOWCTB»

https://m.edso00.ru/SSSWAX33K

32

MonsipHslii 00bEM Ta30B. 3aKOH
ABorazipo

https://m.edso00.ru/M3KS0O10DQ

33

Brrunciaenus 00b€ma, KoJIM4yecTBa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJ'II/I‘IGCTBy BE€IICCTBA UJIN
00BEMY

https://m.edso00.ru/MXGOY304M

34

Brruuciienus o06EMOB ra3oB 1o
YPaBHEHUIO PEAKLIUHA Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
razoB

https://m.eds00.ru/9TOQ8AXABY

35

Ddusnyeckue U1 XUMUYECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7TAOGFZK4R

36

Cocras ocHoBauuii. [Tlousarue 00
WHJIUKAaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bopa kak pactBopuTEb.
HaceimieHHble 1 HEHACHIIIEHHBIE
pactBOpbl. MaccoBas 101
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTruueckas padora Ne 5 mo

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teme «lIpuroroBiaeHue pacTBOPoB
¢ onpeAeIEHHON MacCOBOM J0JIel
PacTBOPEHHOTO BEIIIECTBAY

39

KoHntponbnas pabota Ne2 o teme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/JM7935DRY

40

OKcuapl: COCTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[ToyueHune 1 XMMUYECKHUE
CBOWCTBA KHCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJaccu(uKaIus, HOMEHKIIATypa

https://m.edsoo.ru/5U397HU5SC

43

HonyquHe U XUMHNYCCKUC
CBOMCTBA OCHOBAHUI

https://m.edso0.ru/GD9A28ROE

44

KucnoTtsr: cocras,
KJaccuukanms, HOMEHKJIATypa

https://m.edsoo.ru/Q6U4WEBK?Y

45

HonyquHe U XUMHUUYCCKUC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI MOMYYEHUS, XUMUYECKHE
CBONCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpaxkTuueckas padora Ne 6.
Pemrenune sxcriepuMeHTaTBHBIX
3a1a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COECTUHEHUI)

https://m.edsoo0.ru/58D13JF7V

48

I'ereTmueckas CBI3b MCKIY
KJ1acCaMH HCOPraHU4CCKUX

https://m.edsoo.ru/YDS6ZRE31
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COCIMHEHUN

49

O00011eHrEe U cCUCTEMATU3ALIIS
3HAaHUH

https://m.edso0.ru/STBUOEEYN

50

Kontponbnas pabora Ne3 o teme
"OCHOBHEIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

ITepBble ONBITKH
KJIaccu(pUKAUU XUMUYECKUX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/CO0V3CC214

52

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuoasl, rpynnel, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crtpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTormbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 3IIeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
ITepuoanueckoit cucremsl /. 1.
Menaeneena

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTUKa XMMUYECKOTO
AJIEMEHTA T10 €T0 MOJIOKEHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YIPO4OMDX

57

3nauenue [lepuoandeckoro
3aKOHa Jid paSBI/ITI/ISI HaYKI/I nu
npaktuku. J[. 1. MenaeneeB —

https://m.edso0.ru/SZD8XEQ0P



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

YU€HBIN, IEAAror U rpakIaHuH

PesepBHbIil ypok. O60011IeHIE 1
cucTeMaTH3alus 3HaHUH /

58 . 1 https://m.edsoo.ru/ZCQTRPO8Y
Bcepoccuiickas mpoBepouHast
pabora
Kontpoinbnas pabora Ne4 o teme

C . X

59 «-TpocHHC atoMa . MprHECkad 1 https://m.edsoo.ru/FTIZF99WF
cBsi3b» / Beepoccwuiickas
IpoBepoyHas pabora
DIIEKTPOO are

60 FICKTPOOTPHHATEIILHOCTD ATOMOB 1 https://m.eds00.ru/HZA110EDS
XUMHUYCCKHUX DJICMCHTOB

61 HNonnas xuMmuyeckas cBA3b 1 https://m.edso00.ru/3SY1RJKVI
KoBanenTnas o a

62 BAJICHTHAA TOTLIpHAA 1 https://m.eds00.ru/EOL 3MT2AE
XUMHNUYCCKasa CBA3b
KoBanenrtnas gero ast

63 BAJICHTHAA HENOILIPH 1 https://m.edso0.ru/9YVR3FUXI
XUMHNUYCCKasa CBA3b

64 Crenenp OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
OKHUCIATEIHLHO-

65 KHCTHTEIH 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTCIIBHBIC peaKIII/II/I

66 OKHUCIUTEN U BOCCTAHOBUTEINU 1 https://m.edsoo.ru/QPS46Z5PU
Peseprubrit ypok. O6001eHue
CHUCTEMAaTu3a 3HAHUH 110 TEME

67 MCTCMATHSAHA SHATHI O TEM 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XUMHUYECKast
CBA3bY»
P % . 0000

68 C3CPBHBIM YPOK © ilI cHue 1 1 https://m.edsoo.ru/7DNRBZ948
cUCTEMATH3AaLUs 3HAHUN

OBIIEE KOJIMYECTBO HACOB I10 68
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9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX JICMECHTOB
HEPBBIX TPEX MEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanms u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEIIECTB

https://m.edsoo.ru/WTO1IWRA2Q

Buapr xuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

Konrtponsnas padora Nel o
teMe «lloBTOpeHune n
yriyoJieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca

https://m.edsoo.ru/J4X8ZN212

Knaccudukanmst xumMmuaeckux
PeaKIui 1o pa3InYHbIM
pU3HaKaM

https://m.edsoo.ru/X8XAE7E2J]

ITonsiTHE O CKOpOCTH
XAMHUYECKOM peakiuu. [londarue
0 TOMOTEHHBIX U T€TEPOTr€HHBIX
peaKuusax

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
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[TonsiTrie 0 XUMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh
XUMHYECKON peaklnu u
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHs

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTENBHO-
BOCCTAHOBUTCJILHBIC peaKHI/II/I

https://m.edso00.ru/648V11026

10

Teopust 2IEKTPONIUTHYECKON
nuccouranuu. CunbHbIE U
ci1a0bl€ AIEKTPOJIUTHI

https://m.edso0.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHS peakui

https://m.edsoo.ru/\VN2SBON1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE
MpeJICTaBICHH 00
AJIEKTPOJIUTHYECKON
JHUcCcoLIalu

https://m.edsoo.ru/8HH81YVXI

13

XHUMHYECKHE CBOMCTBA COJIel B
CBETE MpeACTaBIeHU 00
ANEKTPOIUTUYECKOMN
JTMCCOIAITH

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTHE O TUIpONIH3E CONEN

https://m.edsoo.ru/9JFRAVESW

15

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTiueckast pabora Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX
3a1au»

https://m.edso0.ru/7VXTFEHJT4

17

Kontponbnas pabora Ne2 mo

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
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TeMe «IJEKTPOJIUTHISCKAS
IHCCOLHAIN. XUMUYECKHE
pPEaKIMK B PacCTBOPaX»

18

OO61mas xapakTepucTHKa
rajoreHoB. XMMHUYECKHE
CBOICTBA Ha MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCCKHUEC CBOﬁCTBa,
MMOJIy4CHHEC, IPUMCHCHUC

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teMe «lloydenue conssHon
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHX PEAKIIMH, €CIIN
OJIMH U3 PeareHTOB JIaH B
HU30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO1m1as xapakTepuCcTHKa
sneMeHToB VIA-Tpynmns

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHsie MoU(UKAIIH
cepbl. Haxoxnenue cepel 1 e€
COEMHEHUH B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

CepoBo10po, CTPOEHHE,
q)HSquCKl/Ie U XUMHUYCCKHUEC
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcuppl cepbl. CepHas KHCIIOTA,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XYMHYECKUE peaKllui, JiexKalinue
B OCHOBE IIPOMBIIIJICHHOT'O
croco6a Moyly4eHus CepHon
KHUCTIOThI. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolen
CpeIbl COeTMHECHUSIMU CEPhI

https://m.edsoo.ru/H7FT3NON4

27

BrIuncienne MaccoBOM 10U
BBIX0/1a IPOAYKTA pPEaKLUU

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/M\WVAHRMB976

29

AMMHuak, ero pusnueckue u
XUMUYECKHUE CBOWCTBA,
MOJIYYeHUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYE5SF13

30

[Tpaktuyeckas padora Ne 3 o
teMme «llonmyyeHnne ammuaka,
W3Yy4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHCHO0TAa, €€
q)HSI/I‘IeCKl/Ie N XUMHNYCCKUC
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcrnons30BaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX YIOOPEHHI.
XVMHYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Okcun dpocdopa (V) u

https://m.eds00.ru/GDQJSO3WP
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https://m.edsoo.ru/GDQJSO3WP

dbocdopHast Kuciaora,
du3nvecKrue 1 XUMHUYECKHIE
CBOWCTBA, MOJTyYCHHE

34

Hcnonb3oBanue pocharos B
Ka4eCTBE MHUHEPAIbHBIX
yno0peHuil. 3arpsi3HeHne
IPUPOIHON cpeapl hocharamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon, pacipocTpaHEHHE B
npupoie, GU3NISCKUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Okcuapl yraepojaa, ux
(bU3HYECKUE M XUMUYICCKHEC
CBOICTBA. DKOJIOTUYCCKHE
po0JIEMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

https://m.eds00.ru/OXQAPGNCF

37

YroapHasg KUCIoTa U €€ COJIn

https://m.edsoo.ru/OHQHDGIPA

38

[Tpaktuyeckas padora Ne 4 o
teme "[lonydyeHne yriekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-HoH"

https://m.edsoo.ru/G2HZXQGC8

39

[TepBoHavabHBIC TOHATHS 00
OpPTraHWYECKUX BEIIECTBAX KaK O
COEMHEHUSIX YIIIepoia

https://m.eds00.ru/30T12109Z

40

Kpemuuii u ero coenHeHust

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTiueckast pabora Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTaJ'IBHBIX
3a71a4 1o TeMe «Bakaelmnine
HEMECTAJIJIBI U UX COCAUHCHUSI»

https://m.edso0.ru/O7E8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
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42

Kontponbnas padora Ne3 mo
TeMe «BakHelme HeMeTauTbl 1
X COEIUHEHUI»

https://m.edso0.ru/S85J9UGH3

43

OO0m1as XxapakTepucTUKa
XUMHYECKHUX DJIEMEHTOB —
MeTaJUIOB. MeTamnueckas CBSI3b
1 MCTaJIJINYCCKas
KPUCTAJUINYECKast pEIIETKA.
du3nyeckre CBOMCTBAa METAJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMUYECKHI
psi HaNpsKEHUH METaJlJIoB

https://m.edsoo.ru/Z7YRNPAEW

45

O61mue crocoObl MOTyYeHUs
MeTaioB. CriiaBel. Beraucnenus
M0 YPaBHEHUAM XUMHYECKHIX
peaxiuii, ecIu OJ1H U3
PEareHTOB COJCPIKUT MPUMECH

https://m.edsoo0.ru/G54GDQI2D

46

ITonsaTue o KOppO31UHU METAJIJIOB

https://m.edsoo.ru/4AFIGDOWOW

47

[Ienounble METAIIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/I,[[BI U TUAPOKCUIBI HATPUA U
KaJIust

https://m.edsoo.ru/Q4DX0G3U9

49

[Ienoyno3eMeIbHbBIE METAILIBI —
KaJIBIIMA 1 MarHuit

https://m.edso0.ru/REOCDY0K®6

50

Baxkneimnme coemmHEHNS
KaJTBITHS

https://m.edso0.ru/CJR96CMZA

51

O00011eHNEe U CUCTEMATU3 AL
3HAHUU

https://m.eds00.ru/O5PXGG1BE

52

JKEcTKOCTh BOIBI U CIIOCOOEI €€

https://m.edsoo.ru/WFMBFTTTP
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yCTpaHEeHHs

53

[TpakTrueckas pabora Ne 6 mo
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus "

https://m.edsoo.ru/NF1IROKB8J

54

AmoMuHUNR

https://m.edsoo0.ru/9ZJ8RD1TV

55

AmMdoTepHbIE CBOMCTBA OKCHIA U

THAPOKCH]IA

https://m.edsoo.ru/NI5K110J5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

57

Oxkcuipl, THAPOKCHUIBI U CONU
xenesa (1) u xemesa (1)

https://m.edsoo.ru/IRTUBLAMP

58

O00011IeHNE U CUCTEMATH3AIUS
3HAHUU

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckast paborta No 7.
Pemenune skcniepuMeHTaIbHBIX
3a71a4 1o TeMe «Bakaelimnine
METAJJIbI U UX COCTUHEHUS

https://m.edsoo0.ru/ZN7G0QSMX

60

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
U30BITKE WU COJAEPIKUT
npumecu. Berancnenus
MacCOBOM JOJHU BEIXOJIa
MPOJIYKTa Peakluu

https://m.edsoo.ru/AYD2HESIY

61

O000111eHHE U CUCTEMATU3 AL
3HAHUU

https://m.edso0.ru/B8T9VTKOP

62

KonTtponbHnas padora Ne4 o
TeMe «BakHelre MeTaulbl 1
UX COEUHEHUS»

https://m.edso00.ru/703C804GN
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BCH_IGCTBa H MaTC€purajbl B

63 . 1 https://m.edso0.ru/OFI32JMT0
[IOBCEIHEBHOM KU3HU YeJIOBEKA
X

64 HMquCKoeﬁarpmHeHHe 1 https://m.edsoo.ru/9ANGYEYOQI
OKPYXKarOIIeH CpeJIbl
P

65 e 1 https://m.edsoo.ru/18Q203Y 28
9KOJIOTHYECKHX TIPOOJIeM
PesepBusiit ypok. O60011eHNE U

66 . 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMAaTU3alMs 3HAHUI
PesepBuriit ypok. O60011eHNE U

67 N 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtni3ania 3HaHUNU
PesepBuelit ypok. O600111eHIE U

68 . 1 https://m.eds00.ru/TMK36TJZG
cucreMaTtui3annia 3HaHUNU

OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

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

11

pacKpbiBaTh CMBICII OCHOBHBIX XMMHMYECKHX TIOHATHUH: aroMm,
MOJIEKYyJIa, XHMHMUYECKHH JJIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsipHasE Macca, KOJIMYECTBO
BEIIeCTBa, MOJb, MOJSPHAas Macca, MaccoBass OIS XUMHYECKOIro
9JICMEHTA B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKAs PEaKIIHs,
KIacCUpUKallMsi  peaklHil: peakuud  COEAMHEHHUS,  pPeakluu
pa3joXKeHUs, pEaKlUu 3aMEIICHUs, PEaKIMH OOMEHa, 2JK30- |
HHAOTEPMUUYECKUE PEaKIUH, TEroBoi A(P(HEeKT peakiuu, pacTBOp,

MaccoBas JI0JIs BEIIecTBa (MPOIEHTHAsI KOHIICHTPAIIUsI) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (opMyl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O YYCHUS, 3aKOHaA

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (110 YHUCIy U COCTaBY

YUYacCTBYIOUIMX B PEaKIUH BELIECTB, 110 TEII0BOMY 3 deKxry)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIPHYEO MAacCChI

BCIICCTB




1.8

BBIUHCIIATH MACCOBYIO JIOJNIIO XMMHYECKOTO JJIeMEHTa Mo (opMmylie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOMBI IMO3HAHUS — HAOIIOJICHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  HKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHUYCCKHUX TTOHATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeACIIATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpeI[eJ'IéHHOMy KJIaccy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMUYECKHE CBOIMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXKAasl OMHUCAHHUE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

cleoBaTh IIpaBWJIaM II0Jb30BAaHUS XUMHUYECKOM MOCYyIOH U
1a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe IMpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C OIPEAEIEHHOM MAacCOBOM JIOJEH PacTBOPEHHOIO
BELIECTBA, MJIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
paclo3HABaHMIO PAcTBOPOB IIEJIOYEH M KUCJIOT C IOMOILIBIO

MHAMKATOPOB (JakMyc, (peHondTaaert, METUIOPaHXK U IpyrHe)

2.7

MMpOBOANUTD paC‘léTH 10 YPaBHCHHUIO XUMHYIECKOU peaknuuu

I[To Tteme: «llepmogmyeckuii 3akoH u Ilepmogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PacCKpeIBaTh CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSATHUH: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHasd 0p6I/ITaJ'IL, paguyc aroma,

XUMHYCCKas CBA3b, IOJISIpHAd W HEIOJISIPHAad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

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

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabunuHyto ¢Gopmy llepuonnyeckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX DJJIIEMEHTOB OT UX MNoJIokeHus B llepuogmueckoit

CHCTCMC

3.5

COOTHOCUTHh  0003HAu€HHs, KOTOpble HUMEITCs B  Tabiule
«Ileppuoguueckass  cucreMa  XUMHYecKux  anemeHtos  J.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsaja  A1pa, oOllee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

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

COCIUHCHHUAX

3.7

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HMOHHAas) B

HCOPTaHNUYCCKUX COCAUHCHUAX

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

11

PaCKpeIBaTh CMBIC]I OCHOBHBIX XHUMHWYCCKUX MMOHSITHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, 3JICKTPOJIHUTHYCCKAd AJUCCOLHAIN,
PE€aKiiuki KMOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOEC PABHOBCECHC,
06paTI/IMBIe n HCO6p8.TI/IMBIC pcaKknuuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJIJIOTPOIIN:,
aM(l)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaHeHTHaﬂ, HOHHAas,

MeTaJ'IJ'II/IquKa}I), KpUCTaJJIMYCCKasAd pCIJ_IéTI(a, CIlJIaBbl, CKOpPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHSATHUUA H

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaH_[CHI/Iﬁ

13

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

WOHHOI0 00OMeHa

14

pPaCKpeIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa STHX PeakLuit

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IlIo Ttemam: «HemeTrammel M ux COCOAUHCHUA» H «MeTamel U HX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crieln(PUIECKue XUMUIECKUE
CBOMCTBAa TPOCTBIX U CIIOXKHBIX BELIECTB, MOJATBEPKAasl OINHUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATb YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIMIUX CYHICCTBOBAHHC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHMHA,
BO3MOXHOCTH IPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3jIMYHBIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJIaM IMOJb30BAHUS XUMHUYECKOW MOCYyIO0H U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYCHHIO U COOUPAHUIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIEKHUCIIOro ra3a)

2.5

OPOBOJUTHh pEaKIUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, womua, Kkapbonar, ¢ocdar, cummkar, cynabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYICCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHsTuil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MNPUMCHATE OCHOBHBIC OIICpaluunu MBICITUTETbHON JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3aINIO,
BBISIBICHUE TPUYUMHHO-CICACTBEHHBIX CBSI3eM — I HM3y4YeHUS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKIMN; €CTECTBEHHOHAYYHbIC
METOAbl TO3HAHWUSA — HAOIIOJEHUEe, HW3MEpPEHHUE, MOJICITMPOBAHHE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM 4e€lOBeKa. XHMHUS B CHCTEME HaykK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOdax MO3HAHUS B XMMHUH. UHCTBIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dneMeHThbl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas popmyia. BaleHTHOCT aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHAs Macca. MaccoBasi 401l XUMHUYECKOTO 3JIEMEHTa

B COCIUMHCHHNU

1.5

KommuectBo BemectBa. Moisib. MossipHas macca. B3anMoOCBS3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyuecknue U XUMHYSCKHE SIBICHHS. XHUMHYCCKas peakuug u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHUA. KJIaCCI/I(bI/IKaLII/I}I

XUMHUYECKUX Peakiuii (COeIUHEHMS, Pa3JIOKEHUS, 3aMeIeHUs, 0OOMEHA)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCYI01, C MpaBUIaMU
pabotel B Jabopatopur W TpuéMamMu OO0palleHus C J1abopaTOPHBIM
o0OpyJOBaHUEM, H3y4y€HHE U OIUCaHue (QHU3UUYECKUX CBOMCTB 00pa3loB
HEOPTaHMYECKUX BeUIecTB, HaOmoneHne Qu3myecknx (TUIaBIEHUE BOCKA,
TasHUE JIbJIa, paCTUpPaHHUE caxapa B CTYIKE, KHUIIEHWE W KOHJAEHCAIUs BOJAbI) U
XUMHYECKUX  (TOpeHHE  CBeuYd, MpPOKAJMBaHWE MEJHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIOTOW) sBJICHUH, HAONIOJEHHWE M OINHCAHUE
NMPU3HAKOB MPOTEKaHWs XHUMHYECKHX peaknuid (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHCIOTBI C XJOpUJIOM Oapusi, pasjokKeHue
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE JKee3a ¢ PaCTBOPOM

comu Meau(ll), mzyuenue crnocoboB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,




¢unbTpOBaHNEe, BBHINAPUBAHHUE, MUCTHULILUSA, Xpomarorpadus), mpoBeneHue
OYMCTKH [TOBApEHHOH COJIM, HAOJIIO/ICHUE U ONIMCAHUE PE3yJIbTaTOB IPOBEIECHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacCChl, CO3JaHUE MOJICIIEU

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTCIIN HCOPraHMYECCKNX BCIICCTB

2.1

Bo3nyx — cmech ra3os. CocraB Bo3myxa. Kucmopony — smeMEHT M IPOCTOE
BeniecTBo. HaxoxaeHue Kuciiopona B MpUpone, QU3NYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropenwusi). Oxcunsl. [Ipumenenune kucinopoga. CrocoObl
MOJyYCHUsI KHUCIIOpOJia B JIAOOPAaTOPUM W TMPOMBIINUICHHOCTH. Kpyrosopor

KUCIopo/a B mpupoze. O30H — aIoTponHas MOU(UKALIUS KHCIOpoIa

2.2

TemnoBoii 3P PexT XUMHUUECKON peakIui, TePMOXUMUYECKUE YPaBHEHUS, IK30-
Y SHJOTEPMHUUYECKHE PEaKIUU. TOTUIMBO: yroyib U METaH. 3arpsi3sHEHUE BO3IyXa,

YCUIICHHUC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — anemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bomopojia B MPUPOJIE,
(¢u3NYeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHHUS.

Kucnorte! u conmu

2.4

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBoiictBa Boabl. Boma kak  pactBoputens.  PacTBOpBL
HaCI)IHIGHHBIG W HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTL BEIICCTB B BOJEC.
MaccoBasgs nons Bemectsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KHU3HM 4enoBeka. Kpyrosopor
BOABI B TpuUpoJe. 3arps3HEHHE MpPHUPOAHBIX BojA. OxpaHa M OYMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanuss neopranmdeckux coeaunenuid. Oxcunpl. Kiaccudukarus
OKCHJIOB: cojeoOpa3syoimiure (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcugoB. dusmueckne U XUMUYECKHE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIO0B

2.7

OcHoBanus. Knaccudukanust ocHOBaHUM: MIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. du3ndeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHwuil. [TomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. dusznueckue u
XHUMHUYECKHE cBOMcTBa KucIOT. Pan axktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenknarypa coseil. @U3NYECKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

I'enernueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUN  DKCHEPUMEHT: KAayeCTBEHHOE OIpEACICHUE  COAECpKaHUS
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, COOMpaHME, paclo3HAaBaHHE U M3Yy4YEHUE
CBOWCTB KHCJIOpO/a, HAOIIOIEHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBHsI BOBHUKHOBEHUS M IIPEKpaIleHUs] TopeHus (1oxkapa), 03HaKOMJICHHE C
oOpa3iaMu OKCHJIOB W ONHCAHWE WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacro3HaBaHME U M3y4EHHE CBOWCTB BOJOpOZa (rOpeHue), B3auMoJeicTBHe
Bojopoaa ¢ okcugom meau(ll) (BO3aMOXKHO MCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOmozeHne oOpa3loB BEIIECTB KOJUYECTBOM | MOJb, HCCIIEJOBAaHUE
0cOOEHHOCTEH pacTBOpEHHs] BEUIECTB C PaA3IMYHOW PACTBOPHUMOCTHIO,
[IPUTOTOBJIEHHE PACTBOPOB C OINpENeNEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTalJlaMU (HATPUEM M KaJbLUEM)
(BO3BMOXXHO HCIIOJIb30BAaHME BMJICOMATEpUANIOB), OINpPE/IEICHUE PACTBOPOB
KHCIOT M IIEJIOYedl C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHWE OOpPa3loB
HEOPraHMYECKUX BELIECTB pPA3JIMYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HWHJUKAaTOPOB B pacTBOpax KHUCIOT U ILIeJoYell, H3ydyeHue
B3auMozeiicteus okcunga meau(ll) ¢ pacTBopom cepHOl KHUCIOTBI, KHCIOT €
METaJUIAMM, PEAKIUN HEUTPAIU3aLH, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajyla JpPYyrdM U3 pacTBopa COJM, peLIeHue
HKCHEPUMEHTAIBHBIX 3a/1a4 N0 TeMe «BakHelIme Kiacchl HEOpPraHMYECKHX

COeIUHEHUN

[Iepnonnueckuit 3akoH u [lepnoanueckas cucTeMa XMMUYECKHX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMoB. XUMHY€ECKas CBI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIbBHBIC PCAKIINN

3.1

[TepBple TOMBITKA KIACCH(PHUKAIMKA XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJIHBIX AJIEMEHTOB (IIENOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIC

OKCHUIBI U TUAPOKCHUIBL

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMU4ecKux aemMeHToB J[. 1.
Meneneesa. Koporkonepuognas u JUTMHHOIIEPUOAHAS bopmbI
[Tepuonnueckoit cucrtembl xuMHueckux oanemeHtoB [[.M. Menneneesa.
Ilepuonsl u rpynmbl. PU3HYECKUN CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpymuribl 3JICMEHTA

3.3

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H3oToIB5I. 3J’ICKTpOHH. CTpOGHI/Ie

SJICKTPOHHBIX 000JIOUEK aTOMOB IMEPBBIX 20 XHMMHYECKHX DJIECMCEHTOB




IlIepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO

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

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyIIaM H NEpUOAaM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoi CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB JUIsl Pa3BUTHUsS Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

IrpaXaaHUuH

3.5

Xumnueckass cBsizb. KoBaneHTHas (mojsipHass M HEMOJIApHAsi)  CBS3b.

9HeKTp00TpI/IHaTCJ'II)HOCTB XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenp okuciacHusa. OKHCIMTEIHOBOCCTAHOBUTEILHBIC pCaKknuu. Hpoueccm

OKUCJICHHS B BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

9 KVIACC

Kon

XUMUYEeCKUH 9KCIICPUMCHT:. H3YYCHUC 06p213]_IOB BCIICCTB MCTALVLIOB U
HEMCTAJIJIOB, B3aHMMOJCHCTBHEC TUAPOKCHIA LHUHKAa C pacCTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIKOCTPUPYIOMIUX HNPUMEPbI OKHUCIUTCIIBHO-

BOCCTAaHOBUTENIbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHNs, COETUHEHHMS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnueckas peakuus. [lopropenue

11

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMu4ecKkux 3yemMeHToB /.M.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPUOJOB, Kalus, Kaldblusi H UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CtpoeHue BemiecTBa: BHUAbl XHUMHYECKOW CBsI3U. THIBI KPUCTAUIMUYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKH
U BHJIa XUMUYeckoi cBs3u. Kiaccuukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX
BeIECTB (MEXIyHApOaHAS M TPUBHAIbHAS). XHUMHYECKHUE CBOMCTBA BEIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHYECKUX peakiMid 1o pa3IMYHbIM MPU3HAKaM (10 YHCTy U
COCTaBy YyYacTBYIOIIMX B pEaKlUU BEUIECTB, MO TEIUIOBOMY 3¢¢eKTy, o

W3MEHEHHIO CTEIIEHEM OKHCICHHMS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1o y4acCTuro KaTanusaTopa). DK30- n OHAOTCPMHUYCCKUC pCaknuunu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [[oHaTre 0 XMMUYEeCKOM PaBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUUd U TOJO0KEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMHA C HCHOJIb30BAHMEM METOJa

AIIEKTPOHHOTO OallaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtnonsl, annoHbsl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WMOHHBIE YypaBHEHMs peakuuil. CBoiCcTBa KHUCIOT,
OCHOBaHWW H COJICHi B CBETC WPEICTABICHHA OO0 OJICKTPOIUTHYCCKOM

Jucconuanuu. KadgecTBeHHEBIE pCaKluyu Ha HOHLI. ITonstue o TUAPOJIU3C coJieit

1.7

XHMMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISAMU KPHCTAUIMYCCKUX
pPEemETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpPHsl); UCCIEJOBAHHE 3aBHUCUMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEHUCTBUS pa3IMYHBIX (HAaKTOPOB;
WCCIIEIOBAaHUE  DIEKTPONPOBOJHOCTA  pPAacCTBOPOB  BEIIECTB,  Mpollecca
JUCCOIMAIIMN  KUCJIOT, IHeJoued MW cojliedl  (BO3MOJXKHO HCIIOJb30BaHHE
BUJICOMATEPHUAIIOB); TPOBEACHHUE OMbBITOB, WUTIOCTPUPYIOLUIUX MPU3HAKU
MIPOTEKAHUs PEaKIMii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaJliKa, BBIJICIICHHE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaklUuil (FOpeHHEe, PeaKlu pPa3yIoKEeHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUYECTBEHHBIX PEaKIIHii

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! u ux coeauHeHUs

2.1

OOmiast  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJOT€HOB. XHUMHUYECKHE CBOMCTBA Ha NpUMEpEe XJopa
(B3auMoJIeliCTBHME C MeTaJlylaMH, HEMeTalslaMH, IIejJo4yaMu). XJIOpOBOJOPO.

ConsHas KHCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHUC, IPUMCHCHHC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHenmme XJIOpUAbl U UX

HaxXOXXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 3iemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u Gu3nIecKrue CBOWCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa H Cepbl. AJUIOTPOITHBIC MOTUPHUKAIMH
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
du3nveckue W XUMHYECKHE CBOMCTBA. OKCHUIBI CEpbl KakK MPEICTaBUTEIH
KHCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(oOmye Kak MpencTaBHTENs Kiacca KUCIOT U crenupuveckne). XUMHUECKUE
peakIuu, JeKalue B OCHOBE NMPOMBIIIJICHHOTO CHoco0a IMOJy4yeHHs CepHOU
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIus Ha
cynb(ar-uoH. Haxoxmenue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYECKOE
3arps3HCHUE OKPYKAIOIICH Cpellbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC O],

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OO6mass xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B PUPOJIE,
dbuznueckue U XUMHUECKUe cBoiicTBa. KpyroBopor azora B nmpupoje. AMMUaK,
ero ¢u3MYecCKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHUsA, WX (U3NYECKHME ¢ XHMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTtBenHast peakiusi Ha MOHBI aMMOHHS. A30THAasi KHCIIOTa, €€ MOJIyYeHHE,
dbusznueckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICTaBUTENs Kiacca
KHCJIOT U crnenuduueckne). Vcmnoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MHUHEPAIbHBIX ya00peHHil. XUMHUYEeCKOe 3arps3HEHHE OKPYXKaroIien
Cpenbl COeTMHEHUSMH a30Ta (KUCJIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckne U XUMHUUECKUE
cBorictBa. Oxcupn ¢ocdhopa(V) u dochopHas kuciaora, Qunyeckue u
XMMHUYECKHE CBOMcTBa, momydeHue. Mcnomb3zoBanue ¢ocdaTtoB B KauecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaxktepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHBIE CTETMIEHW OKUCICHUS.  YTIEepoX, auIOTPOITHBIC
MOIU(UKAIMH, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcuubl yriepona,
uxX (u3nYeckue M XUMHYECKHE CBOWMCTBA, JEHCTBHE Ha KHUBBIC OPraHU3MBI,

MOJIY4YCHHUE U IIPUMCHCHHUC. OKOJIOTUYECKHE np06ner,1, CBsA3aHHBIE C OKCHUJIOM




yraepoaa(lV); rumore3a Tm00anbHOrO TMOTETUICHUS KIUMaTa, MapHUKOBBIMA
a¢pdexr. YrompHas kucnota u e€ coimu, UX (GUIMYECKHE M XUMHUYECKUE
CBOICTBa, MoNyueHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha kapOoHAT-
uonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, ATWIEH, AleTHICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kucinoTta). X cocraB W xumuueckoe crpoeHue. lloHsTHE O OMOJIOTHYECKH
BOXHBIX BELIECTBAaX: MXMpax, OelKax, yrieBoJax — M HMX POJIM B KU3HU
yejoBeKka. MarepuaabHOe €IMHCTBO OpPraHWYECKMX M HEOPraHMYEeCKHX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usndeckue # XUMHYECKHE CBOWCTBA, TIOIYyYCHHUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OO0mue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaxkHelre ctpouteabHble MaTepHUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobiembr Ge3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3ll0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUI-
HMOHbl M HaOJIOJICHHE NPU3HAKOB HUX IMPOTEKaHMs; OMBITHL, OTpakKarollue
¢du3nyecKkne U XMMHUYECKHE CBOMCTBA raJIOT€HOB U UX COEMHEHUMN (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C o0Opas3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O0O0pa3laMu cepbl M €€ COCAMHEHUSIMU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHaloB); HaOIIOAEHUE Tpoliecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHYECKHUX CBOMCTB pa30aBlIeHHON CEpHOI KMCIOTHI, MPOBEACHUE
KaueCTBEHHOM peakIuu Ha Ccyab(ar-uoH u HaONIOJEeHUWE NpHU3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHE ¢ (PU3UUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
CoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMAaTEepHalioB), o0Opa3lamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
M3y4EHUE CBOMCTB aMMMaKa; IPOBEJCHUE KA4E€CTBEHHBIX pEaKklIHMii Ha HOH
aMMOHUS Uu  (ochaT-uOH UM U3yYyeHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICICTBIE KOHIIEHTPHUPOBAHHOW a30THOM KUCJIOTHI C MEJbIO (BO3MOXHO
WCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHHE MOJENEH KPUCTANIMYECKUX

pemiérok anmasa, rpadurta, ¢QyuiepeHa; O03HAKOMJIGHHE C  IPOIECCOM




a7copOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, coOOMpaHue, PaclO3HABAHUE U H3yU€HHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJACHHWE KAaYeCTBEHHBIX pPEaKIMid Ha KapOoHAT- H
CHWJIMKaT-HOHbl W M3y4YEHUE IPU3HAKOB HX IPOTCKAHUS; O3HAKOMIICHHE C
IIPONYKLIMEH CHIMKATHOM IPOMBIIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEME «BakHelmme HeMeTaJuTbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nojoxxkeHus B Ilepumoamdeckoid cucreme XuMUueckux osnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTAIIOB. MeTallinyeckas CBsi3b U
METAJJIMYECKass KpUCTAJUIMYecKass pemérka. OJIEKTPOXUMUUYECKUU  psll

HaIpsHKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOMCTBa MeTayuioB. O0IKe crocoObl MOTYYeHHS
MeTauioB. [loHsITHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 4YyTryH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenouynsle MeTauibl: MoyoxeHue B llepuonuyeckoil cucTeME€ XMMHYECKUX
anemenToB JI.M. MeHzeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHUE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIEeNOoYHBIX METAUIOB M HX

COeTMHEHNN

3.4

[IlenoyHO3€MENBHBIE  METAUIBI MarHMd M KaJIbLMHU:  TOJOXEHHE B
[Iepnoanueckoii cucreme XUMU4eCKuX 351eMeHToB [[.1. MenneneeBa; cTtpoeHue
UX aTOMOB; HaxoXxAcHHE B npupone. Pusnueckne M XMUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kajnpliusg. BaxHelme coeauHEHUs KaibIus (OKCHUI, THAPOKCH]I,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmromyHni: nosnoxenue B Ilepuonnueckoil cucreMe XMMHYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxokJaeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA aMOMUHUSA. AM(DOTEpHBIE CBOIMCTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nmonoxenue B [lepuoandeckoil cucreme XxuMuyeckux 3neMenToB J[.1.
MeHnpeneeBa; CTpOEHUE aToMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMHUYECKHe CBOMCTBa keneza. Okcunpl, ruapokcuabl u conu sxkenesa(ll) u

xkene3a(lll), mx cocras, cBOMCTBA 1 MTOTydCHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHHUC C o6pa3uaMH METAJIJIOB M CIIJIaBOB,




uX (PU3MYECKMMHU CBOWCTBAMHU; HM3YyUYEHHUE PE3YJIHTaTOB KOPPO3HH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEMH
B3aUMOJICCTBUSL OKCHJAa Kajblusi M HATpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEAOBAHUE CBOWCTB XECTKOW BO/IBI;
mpoluecca TOpEHUs Keje3a B KHUCIOpoA€ (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMsI KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kaublius, aqroMuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEHUE U OMKCAHUE MPOLECCOB OKpANIMBaHUs IUIAMEHU MOHAMM HATpPHS,
Kaig ¢ Kajabius  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMUHUS U THAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aja4 Mo TeMe «BaxHeillre MeTamibl u

HnX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaa

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa m marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momompb Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxaromierd cpenst [1/IK. Pons XuMuu B perieHHH SKOJIOTHYECKUX MPOOIEM.
[TpuponHbIE HCTOYHUKH YTIEBOJIOPOAOB (Yroib, MPUPOIAHBIA Ta3, HedTh),

MPOJIYKTHI X MepepaboOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06p33]_[OB MaTcpHuaJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, TOJIMMEPHBIE MaTEPUAIIbI)




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

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

1

IIpencraBnenue:

11

O TI03HABA€MOCTH SBJIICHUH opupoanl, IIOHHMAHHUEC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa O6H_I€I‘/‘I KYJIbTYpPbl H HpaKTI/I‘leCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPCMEHHOI'O O6HI€CTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX ITO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccHoHATBHOMN AEATETBHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOM HAyKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTU
U clienaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(QUIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BAOXHEHIINE XWMHWYECKHE ITOHSATHA. XUMHYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BELIECTBO, IIPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysl, peakUuu COCIUHEHMS, PpEaKIUHM pa3JIOKEHUs, PpeaKkIuu
3aMeIIeHUs, peakuu oOMeHa, TeruioBoi 3¢ (eKT peakuuu, 3K30- U
SH/IOTEPMHUUECKUE DPEAKIIMU, PACTBOP, MAaccoBas MO XHUMHUYECKOIO
3JIEMEHTa B COEAMHEHUM, MacCOBas J10JISl U MPOLEHTHAs KOHLEHTpaIHs

BCIIECTBA B paCTBOPC, AAPO aTOMa, 3J'ICKTpOHHBII71 clon aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasl CBS3b, ANEKTPOOTPHUIIATEIBHOCTD, TOJISPHAS U HEMOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAsI), MOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAlLMs, pPEeakUud HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKHUCIUTENIb U
BOCCTAHOBUTENIb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

METaJJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHI[eJ'IeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Bnagenne ocHoBaMHM XMMHUYECKOM I'PaMOTHOCTH, BKHIO‘I&IOH.[CI‘/'I:

3.1

YMEHHME TPaBWJIBHO HCIIOJIB30BaTh HW3YYEHHbIE BEUIECTBA U
MaTepuaigbl (B TOM YHCIIE MHHEpaJbHBbIE YIOOpEHHs, METaulbl U
CIUIaBbl, TOPOAYKTHI  MepepadOTKH  MNPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HeTH) B OBITY, CEIHCKOM
X035IIICTBE, Ha MPOM3BOACTBE M TTOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
VIJEBOJOB JJIsi OpraHM3Ma 4YeJoBeKa; yMEHHWE IPOTrHO3UPOBAThH

BJIMAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO IPUPOHYIO CPEIy

3.2

YMCHHUEC HUHTCTPUPOBATHL XUMHUUCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHbIMU MCTOYHHUKAMU MH(OpMaLUu
0 XMMMH (Hay4dyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA n YMCHUE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-ICGHO-H03HaBaTeJ'ILHLIX 3aaaq

BJ'Ia}IeHI/Ie OCHOBAMH ITOHSTHUMHOI'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XUMHHN IJIs1 COCTAaBJICHUSA (pOpMy.]'I HCOPTraHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKMX  PEaKUMW; OCHOBAMU  XHMHYECKOU

nomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS DJIEMEHTAa B Hepnozu/lqecxoﬁ

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
9JIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JEKTPOOTPULIATEIbHOCTH),
6 IPOCTBIX W CJIOXKHBIX BEIIECTB OT IOJIOKEHHUS 3JEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue kinaccuuiupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTh U CTENECHb OKHUCICHHS XHMHUYECKHUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BHUJT XUMHYECKOH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PacTBOpax BelecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NUECKHAE M XUMUYECKHE CBOMCTBA!
MPOCTBIX BEUIECTB (KUCIOPOJ, O30H, BOJOPOJ, TrpaduT, anmas,
9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATpUH, Kaaud, MarHui,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpoB (BoIa,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHIBI
9.9 MetaioB |-IA rpynn, amomunus, menu (Il), uunka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), xpemuus (1V), azora u gocgopa (I
u V), cepsl (IV u VI), cepuucras, cepnas, aszorucras, a3zoTHas,
(dbocdopHas, yronpHasi, KpeMHHUEBasE KUCIIOTa U UX COJIH)
9.3 NPOrHO3UPOBaTh U  XapaKTepu3oBaTh CBOMCTBa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKLUi, B

10
TOM YHCJTIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTFOCTPUPYIOIINX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyII) HEOPraHM4YECKUX BELIECTB
10.4 MOATBEPKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3b MEXTy HUMHU
11 YMeHnue BIYUCIATH (IPOBOAUTD PACUETHI):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XHUMHUYECKHX PEaKIUd U HaXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy pearcHTOB WIIH MPOTYKTOB PEaKIInn
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIoJeHue,
121 HU3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHNUE) TIPU U3yUYEHUU BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTH TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKMMHU BEIIECTBAMH, XUMHYECKON
' MOCYJI0H ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBHJIaMy 0€30MacHOTr0 OOpaIlleHus C BEIIECTBAMU, UCTIOIB3YEeMBbIMU
B TIOBCETHEBHOW KM3HU, TIPABHIJIAMU MTOBEJICHUS B LEJISIX COSpPEKECHUS
123 3I0pOBbS U OKPYKAaIOILIEH TPUPOJIHON cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILEHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hanwune mpakTUYeCKHX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPHUMEHTOB:
131 M3YYCHHE U ONUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (pI/ISI/I‘{CCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHUC €TI0 CBOﬁCTB; IIOJIYYCHHE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHEC YIJICKHUCJIIOIO ra3da u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIYy4CHHUEC aMMHAaKa U U3YUCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) s ONpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KUCJIOT U LIeIouen

13.6

WCCIICZIOBAHUE M OMNHCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3UYHBIX KJIaCCOB; M3YUCHHE B3aUMOIEUCTBUS KHCIOT C METaJlIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIy4eHHE HEpacTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJHOIO0 MeTajyla JApYyrdM M3  pacTBOpa  COJIU;
uccienoBaHue amM(OTEepHBIX CBOMCTB TUAPOKCUIOB AalIOMUHUSA U

AHKA

13.7

PCUICHUC SKCIICPHUMCHTAJIBHBIX 3aAa4 110 TCMaM: «OCHOBHBIE KJIAaCCBI
HCOPraHNYCCKUX COGHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘-I€CKa$[
JUCCOIH AU, «BaxHelmue HEMETaAUIBLI U HX COCAUHCHUA,

«BaxHele MeTajljIbl U UX COSIUHECHUS

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  MPHU3HAKH
MPOTEKaHMUs peakii MOHHOro oOMeHa; KaueCTBEHHbIE PeakIuu Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIlusi, aIFOMAHUS,

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

14

VYmMmenue:

141

MPECTaBIATh pe3yabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpadUKOB M TaOMMII U BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCIKIY pCaJIbHO Ha6JIIOI[aCMBIMI/I XUMHWYCCKUMU
ABJICHUSAMHU U IIpoLCCCaMu, MPOUCXOAAIINMHA B MAKpO- U MUKPOMHUPE,

OOBICHATH IMPUYIUHBL MHOFOO6pa3I/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckas Gpopmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCIICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHocuTeNnbHAsI aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas D011 XHMHYSCKOr'0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KomnuectBo BemectBa. Moabs. Monsipaas Macca. ModisipHblii 00BEM Ta3o0B.

BzaumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUL] BEIICCTBA

1.6

du3nyeckre U XUMHYECKHAE SBIICHHS. XHUMHUYECKas pcakuuga u e€ IIpHU3HAKH.

3aKoH COXpaHCHHA MACChI BCHICCTB. XUMHYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IO,Z[I/I‘ICCKaSI CHUCTCMAa XHMHYCCKHUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XUMUYECKUX 3eMeHTOB [[. 1.
Menpneneesa. [lepuoasl u rpynmsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€prUoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX sep. M3otombl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX  000JI0ueK aTOMOB IMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

[Tepnonnueckoit cucrems! J1.M1. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHMHU CBOMCTB XHMMHUYECKUX 3JICMCHTOB MEPBLIX TpéX
NnepruoaoB, KaJiud, KaJIbIHA (pam/lyca ATOMOB, J3JICKTPOOTPULATCIILHOCTH,
MECTATNNIMYECCKUX W  HEMETAIMYCCKUX CBOI\/IICTB) n #ux CO@,ZII/IHGHI/Iﬁ B
COOTBCTCTBHHM C IIOJOXKCHHUCM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumudeckasi cBs3b. KoBasieHTHass (MoOJsipHasT W HEMOJSIpHasi)  CBSA3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMHUYECKHUX  3jeMeHToB.  MoHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tumel KpHCTAUIMYECKUX PEImIETOK (aTOMHAs, WOHHAs, METaJlInyecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEIETKH U BUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yronye; OCHOBaHMK (UIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KHCIOT  (KUCIIOPOJCOAEpKAIIMEe ¢  OECKUCIOPOJIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJLJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJUIOB: JIUTUA,
HaTpuA, Kajlud, Marovud W KaJlblIWA, aJJFOMHUHHUSA, KCJIC3d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PsAI HAIPSKEHUN METAJLIOB

4.4

dusnyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,I[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, AaMMHUAKA

4.5

du3nuecKue U XUMHYECKHE CBOMCTBa OKCHI0B HemeramioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuusi(1V). [Tonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunos: MetamnoB |IA-IIIA rpynn, mmaka, meau(ll) u

xenesa(ll, 11). [TonyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHMH M aM(OTEpHBIX THAPOKCHIIOB (Ha mpumepe
THIPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyuyeHue ocHoOBaHUU U

aM(OTEpHBIX TUAPOKCUIOB

4.8

OOue XMMHUYEeCKHe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (ochOopHON, KpeMHHEBOU, yroibHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM H Aa30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit

4.10

[Tonyuenne, coOupaHue, paclO3HABaHHE BOAOPOJA, KHCIOpPOJa, aMMHaKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/1
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HOJ’IY‘ICHI/IC aMMHakKa, cepHoﬁ U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIOCOOBI TOTYYCHUSI METAIIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XMMUYECKNX peakIuil M0 pa3IMYHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP hexT XMMUIECKOH peakiny, TEPMOXUMUYECKUE YpaBHEHUS. JK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuCIINTEIBHOBOCCTAHOBUTENbHbBIE peakiu. OKUCIUTENN U BOCCTAaHOBUTEIIU.
[Ipomieccbl  OKUCIIEHHSI W BOCCTAaHOBJICHHSA.  OJIEKTPOHHBIA  OanaHc

OKHUCIIMTEIILHOBOCCTAHOBHUTEIILHOM p€aknuun

5.4

Teopus 371EKTPOIUTHUECKON qucconranuu. KaTuoHsl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb AucCcoranumn

5.5

Peakiuu wonHoro oOMeHa. YCJIOBHSI MPOTEKAHUs PEaKIMid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa m Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXarolled cpeapl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MNperoTBpAIlCHUs
[IpenensHas nomyctumas koHueHtpauus Bemects (IIJIK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYcCuileHue MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEIAMHEHHH B
OBITY, MEIWIIMHE, TNPOMBIIUIEHHOCTH M CEIIbCKOM XO03sicTBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTajlb, YYyT'yH, [IIOpPAJIOMUHUM, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeAnHeHui. [IoHATHEe 0 KOPpO3MH METAUIOB, OCHOBHBIE

CITOCOOBI 3alIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble UCTOYHUKU YTIEBOJIOPOAOB (Yroyib, NPUPOIAHBIA Tra3, HedTh),

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

6.5

[lepBoHavanbHBIE TOHSATHA OO0 OpPraHMYECKMX BEIIECTBAX KaK O COCAMHEHHSIX
yraepona (MeTaH, 3TaH, STUIEH, alleTUJICH, STAHOJ, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHE 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yrieBoJax — u UX

POJIM B )KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKHX COCAMHEHUM
1.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




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

1. TABPUEJISH O.C. Xumus 8 kiacc

2. I'abpuensar O.Cro Xumus 9 knacc

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1 uHTepHeT pecypchbl

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET buouaunoreka IIOK
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