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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3oBaTeasLHOM TPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuu Aa€T NPEJCTaBICHUE O MENsAX, OOIIel cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSICT KOJUYECTBEHHBIE H
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS XUMHHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH MpeaMmeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepIKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MNPEICTABICHUS O B3aUMOIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHOM  JIEeSTEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEILCKMX YMEHHH, HEOOXOJAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsia HA €UHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHWs B OOYYEHMHM XMMHUU OOECIEUMBAIOTCA CHEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUH, OCHOB
HEOPTaHUYECKOM XHUMHU W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYYCHHS
M3y4aEeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYKaOIUH MUDPY,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccy.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATECIIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAaHUS TMPU HU3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHHM HA YPOBHE OCHOBHOT'O 0OOIEro 0Opa3oBaHUSI Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOILIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue o00meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJI€ YMEHHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKpY’KaoIlero MHpa, WCIMOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XWU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4aroummxcs TYMaHHUCTHUYECKUX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeCO00pa3HOr0 TOBEAEHUS B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEMIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKHX BELIECTB, HAOJIOJECHUE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB PA3JCICHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OYNCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelne npeacTaBuTe M HCOPraHUYECKHUX BElIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ineMeHT U mpocToe
BelecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrnocoObl



MOJIYYCHHUST KUCTopoda B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojdb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO 3 deKTa, pazpyluieHue 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, (U3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

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

dusnyeckne cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL.
HacpilieHHble ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOALI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpPOZE€ U B KU3HU 4esoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
cBOMCTBA OKCUIOB. [loryueHune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KuUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3bp MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECICHUE COAECPKaHUs KHUCIOpOAa B BO3AYyXE, MOJYYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpas3iaMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BELIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE O0pa3I0OB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
u3ydyeHue B3aumozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pEeakUWil HEUTpaU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METajlla JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYEeCKHX
COCTMHEHUI».

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [leproanyeckas cucremMa XMMUYECKUX JJIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas u  JIuHHONEepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOU3nyecKudl CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leproanveckoil CuCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPAacTBOPaAaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccuukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHHEpandbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYecKasi peaKkius

[lepnognueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPUOJOB, Kalaus, KaIbLUI U HX
COCMHEHUM B COOTBETCTBHUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKOW PEHIETKHU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMA4eCcKUX peakivii o pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. I[lonsTne 0 xXumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMAIIMHN. DIEKTPOJIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil csizu. CreneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakiuii. CBoilcTBa KHUCIOT,
OCHOBaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 DIICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHATHE O THAPOIIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTATMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuna HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMAIMUA KHCJIOT, WIEJI0Ye H  COoJIeH
(BO3BMOKHO  HCHOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaKHEWIHMe XJIOpUIbl U HX
HaXOXJCHUE B MMPUPOJIE.

Ob6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuyeckne). XHUMHUUYECKHE PEaKIluy,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAs pEAKLUs Ha



cyiabdaTr-uoH. Haxoxaenue ceppl U €€ coeauHEHU B mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, pacHpOCTPAHEHHE B IMPUPOJE,
busznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMyyeHue U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KayecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKue U XUMHUYECKUe
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenuduyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIW, 3arps3HEHHE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
ayoTpornuele Moaupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3ndIecKue U XUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

Oo6mast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTEIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMM, PpPacIpOCTpaHEHWE B MNpPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoictBa. Ancopbuus. Kpyrosopot yriepona B npupojne. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriaepoaa (IV), rumoresa riao6ambHOrO TOTEIJICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KUcaoTa U €€ coM, uX (PU3HYECKUEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue u mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TAHOJI, TJIMLIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
NPOAYKTHl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OesKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHuss B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemausi (IV) u kpemuueBoi kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTAaHUYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalImue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIB30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 0O0pa3laMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUsS caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Yy4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHOW KUCIIOTHI, MPOBEIECHNE KaUeCTBEHHOW peaKIuu Ha cyJbdar-
WOH W HaOJIOJieHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U POCHOPHBIX yIOOpPEHU, MOTyUYCHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEACHHE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KaueCTBEHHBIX PEaklnii Ha KapOoHAT H
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmomgmyeckor cucrteMe xumudeckux daeMmeHTtoB J[. N.
MenneneeBa u ctpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtamndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HampsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0rmue
CroCcOOBI TIONy4eHHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTampl: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. 1. MenpaeneeBa, CTpOCHHME UX aTOMOB, HAaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHne MIeNOYHBIX METAVIOB U UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHMid M KalbLMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3nUeCKUe 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUS KalblUs (OKCHJA, THUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. dPusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aroma, HaxoXJIeHUE B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xene3a (III), meau (1), HaGrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE 3KCTIEPUMEHTAJIbHBIX 3a7a4 10 Teme «BaxkHemue
METAaJIJIbl U UX COCMHCHUS.

XHMMHUA M OKpPY:KaoUias cpeaa

BemectBa u Marepuasnbl B IIOBCEIHEBHOM KHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHNE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeaeibHasl IOoMyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3e€d NMpH W3YYeHHM XUMHUM B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbIM (DakT, rumoTesa, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOAUIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEJb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJHUKH,
MOJyTIPOBOIHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITNIECKas
peméTka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPaANIbl, TOPHBIE MOPOJBI,
I0JIE3HbIE UCKOIIaeMbl€, TOIIIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHsT XMMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS M COIMAIIA3AIIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoTHYECKOr0 BOCIMTAHUS:

[IEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpa’KaIaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W APYrHMX  BHJAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIlECC€ OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEAECHUE W TOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YeOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH U YPOBHA OOy4Y€HUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS alKOTr0JIsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpya0BOIro BOCIIUTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYIJOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(heCCUOHATIBHON IE€ATEIbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCHOHATIBHOU CpEIE;

6) PK0JIOrHYEeCKOro BOCIUTAHMS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUs TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelIeHUsi MOCPECTBOM METOJ0B XHWMHUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEeaMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEPCAJIbHBIC YyYeOHbBIC EWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTePHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHSIMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHUs (MHIYKTHUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TIPEACTaBICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEpU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieioBare/IbCKHue AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, GopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM TPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOABI M 3alpPOCHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOIB30BAHUS PA3TMUHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOU u
HCCJIEI0OBATENECKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCH (B Xo0J€ jauaiora W (W) JUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3aa4H;

YMEHUSl  NPEJCTaBIATh  IOJYYECHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOi pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPEIEHATh UENH JEATEbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 3aJIaHUN.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue [ TpPeAMETHOW oOmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

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

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHHUs, peaKIuu
oOMEHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PAacTBOp, MaccoBas J0Ji1 BEIEeCTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIS COCTaBJIE€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHs MAacCChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3ju4aTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJNBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmudeckux siaemernToB J[. H.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YrcCiIo dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPaMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTEeMAaTU3aIMIO, KiIacCU(PUKAIIHIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOpPOJAA), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHWOH, NIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpHBI ~ 00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJuInuecKas), KpHUCTAIMYecKas pemeTka, KOppo3us METalIoB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMII;

OMPENIECNATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBS3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XHUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpynmna (b-rpymnma)», manbie u OoONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEITCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJIGKTPOHHBIM CJO0sIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIUHEHUUN B
npeenax MajblX NEPUOIOB M TIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HECOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO0 TEIJIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETEeHEH OKHCIICHHS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PacUEThI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe I[paBuUjia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJNYYEHUI0O WU COOMPaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I U3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne HaumenoBanme pa3jiesioB
n/m H TeM NPOrpamMmbl Kosn4yecTBo yacos

KonTpoabubie IIpakTunuyeckue
Bcero
padoThI padoThI

Paszgea 1. [lepBoHayaibHble XUMHYECKHE OHATHUS

XuMust — BakHast 00J1aCTh
|| CCTCCTBOSHAHMSA I 5
’ PAKTUYECKOM

ACATCIIBHOCTH 4YCIIOBCKA

BemecTBa 1 XuMu4ueckue
1.2 15 1
peakuuu

Hroro no paszneny 20

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon.

2.1 6
ITonsarue 00 okcumax
29 Bonopona.Ilonstue o 2
KHCJIOTaX M COIAX
)3 Bopna. PactBopsl. [lonsitue 5 |

00 OCHOBaHMSIX

24 OCHOBHBIC KIIACCHI 11 1

HCOPTaHNYCCKUX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

COEAMHEHHI
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonnueckuii 3aKOH U

IIepnonnueckas cucrema
bu6mmoreka [JOK

3.1 xuMHYeCcKHX 31eMeHTOB /1. 7
A https://m.edsoo.ru/7f41837¢c

N. MenpneneeBa. Ctpoenue
aroma

XUMHUUYECKAA CBI3b.

39 OKuCIUTEIbHO- 2 | bubmuoreka [JOK
’ BOCCTAHOBUTECJILHBIC https://m.edsoo.ru/7f41837¢c
peakuuu
bu6mmoreka [JOK
n 15
TOTo TO pasierty https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmorera [OK

https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5



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

9 KJIACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl KoaudecTBO yacoB

KonrTpoabsubie IIpakTuueckue

B
cero padoThI padoThI

Pa3znea 1. BenmecTBO M XUuMH4YeCKHe peakmuu

[ToBTOpenue u yriryosienue

1.1  3HaHUN OCHOBHBIX Pa3CIIOB 5 1
Kypca 8 kiacca

12 OcHOBHBIE 3aKOHOMEPHOCTHU 4
XUMHYECKHUX PEAKIIHMA
DNEeKTPOIUTHYECKAS

1.3 nucconmanusa. XMuMHUYECKHE 8 1
peaxiuu B pacTBOpax

Uroro no pazneny 17

Pa3znen 2. HemeTa/sIbl M HX cOeIMHEHHS

2.1

2.2

OO6m1ast XxapakTepucTruKa
XUMHUYECKHX 3JIEMEHTOB 4
VIIA-rpynnsl. ['anorenst

OO6mrast XxapakTepucTruKa
XUMHUYCCKUX DJICMCHTOB
VIA-rpynnel. Cepa u eé
COCTMHCHHS

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636



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

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JICMCHTOB

23 7
VA-rpynmsl. A3ot, pochop

U UX COCTMHEHUS
OOm1ast xapaKTepUCTHKA
XMMHUYECKHX 3JIEMEHTOB

2.4 8 1
IVA-rpynnel. Yraepoa u

erMHI/Iﬁ 1 UX COCIUHCHUA

Wroro no pazneny 25

Pa3zgen 3. MeTa/IbI M BX COeTUHEHUS

3.1 OOmwme CBOICTBA METAILIIOB 4
Baxxnelinme MeTauibl U X
3.2 16 1
COEIUHEHUS
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u MaTcpuaJibl B

4.1 3
KM3HH YeJIOBEeKa
Hroro no paszneny 3
Pe3epBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

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

4


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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne

n/n

Tema ypoka

KonTposabHubie

Bcero
padoThI

padoTbI

[Ipeamer xumun. Pons xumuu B
JKM3HH YeI0BeKa. Tena 1 BemecTBa
IlonsTre o MeToAax MO3HAHUSA B
XUMHU

[TpakTnueckas padota Ne 1 «IIpaBuna
paboThl B 1a00paTOpUU U IPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEMY

Yuctele BemnrecTBa U cMecr. CriocoOnl
pa3aeneHus cMecen

[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe
OUYMCTKU MTOBApEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbI

XuUMHUYECKUE dIIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKHUX 5JICMCHTOB

[IpocTeie U COXKHBIE BENIECTBA

KoauuecTBO 4acoB

IIpakTn4yeckue

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubnnoreka IIOK
https://m.edsoo.ru/ff0d227¢

bubmnoreka IIOK
https://m.edsoo.ru/ff0d23dc

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK



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

9

10

11

12

13

14

15

16

17

18

19

20

ATOMHO-MOJIEKYJISIPHOE YUYEHUE

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuuaeckas opmyna. BaaeHTHOCT
aTOMOB XMMHUYECKUX JIEMEHTOB

OrHOCUTENbHAA aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsI Macca

MaccoBas 1019 XUMHYECKOTO
JJIEMEHTA B COCIUHEHUH

KonuuectBo BemecTBa. Mob.
MonsipHas macca

dusuyeckue U XUMUYECKUE SIBJICHUS.
XuMuUecKas peakuus

IIpu3Haky U ycaoBuUs NPOTEKaHUS
XUMUYECKHUX PEaKLni

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XUMHUECKUE YpaBHEHUS

Berancienust Komu4ecTBa, Macchl
BEIIECTBA 110 YPABHEHUSIM
XUMHUYECKHX PeaKIuii
Knaccudukanus XuMHuecKux
peakiuii (CoeqMHEHNs, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0meHue u

cUCcTeMaTHu3anus 3HaHUU

KonTtponpHas padora Nel mo reme

https://m.edsoo.ru/ff0d2a6¢c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d323c

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

bubnnoreka IIOK
https://m.edsoo.ru/ff0d5230

bubnnoreka IIOK
https://m.edsoo.ru/ff0d37fa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmnoreka IIOK
https://m.edsoo.ru/ff0d3b88

bubmnoreka IIOK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6nuoreka [IOK


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

21

22

23

24

25

26

27

28

29

30

«BemiecTBa U XUMUYECKUE PEAKLIUN

Bo3ayx — cmech razon. CoctaB
BOo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue U XUMHYECKHE CBOKMCTBA
KHCJIOpOJia (peaKIIuu OKUCIICHHUS,
ropenue). [Tonstue 06 okcumax

CniocoObl MoTy4eHUs KUCIOpoia B
71a00paTOpUU U MPOMBIIUIEHHOCTH.
[TpumeHneHue Kucaopoaa

TernoBoit 3¢ hexkT XuMuIecKoi
peakuuu, MoHsATUE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30-
U SHJIOTEPMUYECKUX PEAKIIMIX
Tonnuso (He(Th, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
MPEIOTBPALLICHUS

[Tpaktuyeckas padora Ne 3 o Teme
«Ilonyyenue u cobupanue
KHCJIOpPO/1a, U3yYEHHUE €r0 CBONCTBY
Bonopon — anemeHT u npocroe
BeniecTBo. Haxoxnenue B npupoe
®du3nyecKue U1 XUMHYECKHE CBOMCTBA
Bojiopoza. [Ipumenenue Bogoposia

[TousaTue o KUCIOTAX U COIIAX

Crioco0sI TToTydeHust BOAOPO/Ia B
naboparopuu

https://m.edsoo.ru/ff0d4290

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubnnoreka IIOK
https://m.edsoo.ru/ff0d497a

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4790

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

41

[IpakTuueckas padora Ne 4 o teme
«[Tomy4enue u cobupanue BoIopoa,
U3y4YCHHUE €r0 CBOMCTBY

MomnsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Berancnenust 00bEMa, KOIM4ecTBa
BEIL[ECTBA ra3a 110 €ro N3BECTHOMY
KOJIMYECTBY BEILLECTBA WK 00BEMY

Breruucinenus 006EMOB ra3oB 1o
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOIIIEHUH ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJIBI

Cocras ocHoBauuii. [lousrue 00
WHJIAKATOpax

Bopna xak pactBopuTens.
HacepllieHHbIe 1 HEHACBIIICHHBIE
pacTBOpbl. MaccoBas J0JIsl BelecTBa
B pacTBOpE

[TpakTrueckas pabota Ne 5 o reme
«IIpuroroBnenue pacTBOpPOB ¢
onpeAcNEHHON MacCOBOM J10EN
PacTBOPEHHOIO BEILIECTBA»

KonTponbnas pabota Ne2 o teme
«Kucnopoa. Bonopoxa. Boga»

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

HonyquHe U XUMHYECKHE CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4{42

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka IIOK
https://m.edsoo.ru/ff0d5708

bubnnoreka IIOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmnoreka IIOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

42

43

44

45

46

47

48

49

50

51

52

KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHIOB

OcHoBaHusI: cOCTaB, Ki1accuduxams,
HOMEHKJIaTypa

[Tonydyenune u XuMHYECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: cocras, knaccuduxanus,
HOMEHKJIaTypa

[Tomydyenue 1 XMuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIOCOOBI OMYYEHUS, XUMUYECKHE
CBOMCTBa

[IpakTuueckast pabora Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COEIMHEHUIN»

I'eneTnyeckas cBsI3b MKy KiaccaMu
HEOPraHUYECKUX COCIUHEHUI
O00011eHNe U CUCTEMATU3 AL

3HAHUH

KonTtponpsHas padota Ne3 mo reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeIuHEHU"

[TepBbie MOMBITKH KIacCUPUKAITTN
XUMHYECKHUX 31eMeHTOB. IIoHsaTHE 0
rpynmnax CXOJIHbIX JIEMEHTOB

[lepuonnueckuii 3aK0H U

https://m.edsoo.ru/ff0d664e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [IOK
https://m.edsoo.ru/ffO0dfee?

bubmuorexa [JOK
https://m.edsoo.ru/ffO0dfee2

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

bubmnoreka IIOK
https://m.edsoo.ru/00ad9b7c

bubmnoreka IIOK
https://m.edsoo.ru/00ad9a50

bu6nunoreka [IOK
https://m.edsoo.ru/00ad9cb2

but6mmorekxa [IOK
https://m.edsoo.ru/00ad9ela

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [IOK


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

53

54

55

56

57

58

59

60

61

62

[Iepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB JI. 1.
Meunpeneena

[Iepuonsl, rpynmel, NOATPYIIIILI

Crpoenue atomoB. CocTaB aTOMHBIX
anep. N3oTomsl

CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
aToOMOB 3JIeMeHTOB [lepnonnueckoi
cucremsl [. 1. Menaeneesa

XapakTepuCcTUKa XMMUYECKOT O
3JIEMEHTA IO €0 NOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuoanueckoro 3akoHa
JUIS Pa3BUTHSI HAYKU U MIPAKTUKH. [1.
N. MenneneeB — y4€HbIH, I1€1aror 1
rpakiaHuH
DIIEKTPOOTPULIATETLHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB

HMonnas xumuueckas CBSI3b

KoBanenTHas IMOoJIApHasA XUMHUYCCKasd
CBA3b

KoBasteHTHas HenonaspHas
XUMUYECKasl CBS3b

CreneHp OKHUCIECHUSI

https://m.edsoo.ru/00ada52c

bu6nuoreka [IOK
https://m.edsoo.ru/00ada52c

bu6nuoreka [IOK
https://m.edsoo.ru/00ada342

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

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

bu6nuoreka [IOK
https://m.edsoo.ru/00ada96e

bubmnoreka IIOK
https://m.edsoo.ru/00adaab8

bubmnoreka IIOK
https://m.edsoo.ru/00adac34
but6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
https://m.edsoo.ru/00adaab9

bu6nuoreka [IOK
https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

63

64

65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OKHUCIUTENHLHO-BOCCTAHOBUTEIBHBIE
peaKIuu

OKHUCITUTETN U BOCCTAHOBUTEIHU

KontponpsHas padora Ne4 o teme
«Ctpoenue aroma. XuMu4eckas
CBSI3bY»

PesepBHblit ypok. O60011eHNE U
cucTeMaTu3aIus 3HaHui
PesepBHblit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH

PesepBubiit ypok. O60011eHuE 1
crucTemMaTu3alurs 3HaHU

68

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

bu6nuoreka [IOK
https://m.edsoo.ru/00adb076

bu6nuoreka [IOK
https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bubmnoreka IIOK
https://m.edsoo.ru/00ad9cb2

bubnnoreka IIOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

KonrTpoabubie IIpakTuuyeckue

B
cero padoThI padoThI

[Tepnonnueckuii 3aKoH.
[Tepuonnueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
MeHneneeBa

3aKOHOMEPHOCTH B

WU3MEHEHUHU CBOMCTB

XUMHUYECKHX DJIEMEHTOB

MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus u

HOMEHKJIaTypa 1
HEOPraHUYECKUX BEILECTB

Bunasl xumMnueckoii CBA3U U

THUIIBI KPUCTAIITHYECKUX 1
peEToK

KonTponbnas pabota Nel no

teMe «lloBTOpeHune n

yriyoJieHne 3HaHUHN 1 1
OCHOBHBIX pa3JeNoB Kypca 8

KJ1acca

Jlara
U3ydeHust

JJIeKTPOHHbIE

undgposbie

oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6nuoreka [IOK
https://m.edsoo.ru/00adb6b6

bubmnoreka IIOK
https://m.edsoo.ru/00adb7e2

bubmnoreka IIOK
https://m.edsoo.ru/00adbac6



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

10

11

12

13

Knaccudukanus XuMrHaecKux
pEaKIHii IO PA3ITUIHBIM
NpU3HAKaM

[TonsaTue o ckopoctu
XUMHUYECKOW PEaKLUU.
[ToHsATHE O TOMOT€HHBIX U
TFeTEPOreHHBIX PEAKIIMIX

ITorsATHE O XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSIIOLIME HA CKOPOCTh
XAMHYECKOW PEaKUU U
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAHOBHUTEIIbHBIE PEAKIIHU

Teopus 2MEKTPOIUTUYECKON
nucconuanu. CHIbHBIE U
ci1a0ble AIEKTPOJIUTHI

HonHbIe ypaBHEHUS peakLUil

XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBaHHUM B CBETE
npeJicTaBIeHU 00
AIIEKTPOJIUTHYECKON
JTMCCOIAITAH

XUMHYEeCKHE CBOMCTBA COJIeH
B CBETE MpeACTaBICHUN 00
AIIEKTPOJIUTHYECKON

M CCOIAITAH

bu6nuoreka [IOK
https://m.edsoo.ru/00adbcb0

bu6nuoreka [IOK
https://m.edsoo.ru/00adbe9a

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd68

bu6nuoreka [IOK
https://m.edsoo.ru/00add448

bu6nuoreka [IOK
https://m.edsoo.ru/00add5d8

bu6nuoreka [IOK
https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14

15

16

17

18

19

20

21

22

[TonsiTue o runponuse conen

0O0001EeHue 1
CHCTEMAaTU3alMs 3HAHUH

[IpaxTuueckas padora Ne 1.
«Pemenue
IKCIIEPUMEHTAILHBIX 33144

KonTponbnas paborta Ne2 no
TeMe «DIEKTPOIUTHYECKAS
aucconranus. XuMUYECKue
peaKIu B pacTBOpax»

OO0m1as XxapakTepuCcTUKa
rajJoreHoB. XMMHUYECKHE
CBOIICTBa Ha NMPUMEPE XJIOpa

XnopoBogopoa. ComnsiHast
KHCJIOTa, XUMHYECKUE
CBONCTBA, MOJIYYEHHUE,
NIpUMEHEHNE

[Tpaktuyeckas padora Ne 2 o
teme «llomyueHune conssHou
KHUCJIOTBI, U3yYEHHE €€
CBOMCTB»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, ECu
OJIMH U3 PEareHTOB JaH B
U30BITKE

OO61mas xapakTepuCcTHKa
3nemMeHTOB VIA-rpymnmsl

bu6nuoreka [IOK
https://m.edsoo.ru/00add9d4

bu6nuoreka [IOK
https://m.edsoo.ru/00addd12

bu6nuoreka [IOK
https://m.edsoo.ru/00addbfa

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/00ade104

bubmnoreka IIOK
https://m.edsoo.ru/00ade348

but6mmoreka [IOK
https://m.edsoo.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

24

25

26

27

28

29

30

AmnoTponHbie Mo DUKAITH
cepsl. Haxoxenue cepsl u eé
COCTMHCHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOEHHUE,
¢u3nveckrue 1 XUMHUYECKHE
CBOMCTBaA

Oxkcuppl cepsl. CepHast

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,

pUMEHEHHE

XVMMHUYECKUE PEAKILIUH,
JeKalIue B OCHOBE
MPOMBIIIICHHOTO CII0c00a
MIOJIy4EHUS] CEPHON KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpeibl
COEIMHEHUSIMU CEPBI
Brruucnenue maccoBoil 101u
BBIXO/1a MPOJYKTa peakuu
OO11as xapakTepuCcTHKa
371eMeHTOB V A-rpynisl. A30T,
pacnpocTpaHeHHE B IPUPOJIE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

AMMHuak, ero pu3nuecKue u
XUMHYECKHE CBOMCTBA,
MOJTYYCHHUE ¥ IPUMECHECHHE

[IpaxTuueckas padora Ne 3 o

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a

bubnuoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

bubnnoreka IIOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [IOK
https://m.edsoo.ru/00adeeab

bu6nuoreka [IOK
https://m.edsoo.ru/00adf004

bu6nuoreka [IOK


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

31

32

33

34

35

36

37

teMe «llomydenue ammuaka,
U3Y4EHHUE €r0 CBOMCTB)

A3oTHas KHCIO0Ta, €€
¢du3nveckrue 1 XUMHUYECKHE
CBOMCTBA

Hcnonbs3oBaHne HUTPATOB U
COJIE aMMOHHS B KQYECTBE
MUHEPAJIBHBIX YIOOPEHU.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKarOIEe Cpebl
COEIMHEHUSIMU a30Ta

®ocdop. Okeunn pocdopa (V)

u GochopHas KHCIOTa,
(1)I/I3I/I‘~I€CKI/IG U XUMHNYCCKHUEC
CBOMCTBA, IOJIy4CHHUE

Hcnonb3oBanue Gocdatos B
Ka4eCcTBE MUHEPAJIbHBIX
ynoOpeHui. 3arpsi3HeHne

MIPUPOHOM cpebl pochaTamu

VYriepon, pacipoCTpaHEHUE B

npupoje, GU3NYecKue u
XUMHYSCKHE CBOMCTBA
Oxkcupsl yriaepoja, ux
buznYecCKre 1 XUMUIECKHE
CBOICTBA. DKOJIOTUYCCKHE
po0JIeMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

VYroanHasg KUCIoTa U €€ CoIn

https://m.edsoo.ru/00adf180

bu6nmoreka [IOK
https://m.edsoo.ru/00adf306

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/00adfc20

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6nuoreka [IOK
https://m.edsoo.ru/00ae006¢c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

38

39

40

41

42

43

44

[IpaxTuueckas padora Ne 4 o
teme "llonydyenue
YIIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

[TepBoHauanbHBIE MOHATUS 00
OPraHMYEeCKHUX BELIECTBAX KaK
0 COCIMHEHHUSIX YIJIepoa

Kpemuuii u ero coeiHeHust

[IpakTrueckas padora Ne 5.
Pewenne
9KCIEPUMEHTAIBHBIX 33/1a4 110
teme «Baxneiimme
HEMETaJUTbl U UX COCHMHEHHS»

KonTponbHnas padora Ne3 o
TeMe «Baknelimue
HEMETAJJIBI U UX COEIUHEHU

OO61as xapakTepuCcTHKa
XHUMUYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTaummueckas
CBSI3b M METAJNINYECKas
KpUCTaJUITMYECKasi pelérka.
dusznueckre CBOMCTBA
METAJIOB

XUMHYeCKHE CBOMCTBA
METAJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METalJIOB

bu6nuoreka [IOK
https://m.edsoo.ru/00ae027¢e

bu6nuoreka [IOK
https://m.edsoo.ru/00ae054¢e

bubnnoreka IIOK
https://m.edsoo.ru/00ae080a

bubnnoreka IIOK
https://m.edsoo.ru/00ae0bf2

bubmnoreka IIOK
https://m.edsoo.ru/00aeOe18

bubmnoreka IIOK
https://m.edsoo.ru/00ae103e

but6mmoreka [IOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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47

48

49

50

51

52

53

54

55

56

OO611me crnocoObl MoTy4eHHs
MeTaiuioB. CILIaBhbI.
Breruucienus no ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, ECITH
OJIMH M3 PEareHTOB COJACPKUT
pUMECH

[TonsiTue o KOppo3uu
METAJIOB

[Ieno4nble METAIBI

OKCI/IZ[I)I N TUAPOKCUABI
HaTpuA U KaJiud

[IlenouHo3eMeNbHBIE METATIIBI
— KanbIUH{ U MarHui

Baxkueiinme coeiuHeHU
KaJIbIUS

0O00011eHNEe U
cUCTeMaTHu3anus 3HaHUU

JKécTkocTh BOJIBI U CLTOCOOBI
€€ ycTpaHeHUs

[TpakTuyeckas padora Ne 6 o
teme "XKEcTKkoCcTh BOJBI U
METO/Ibl €€ yCTpaHEeHUs "

ATTOMUHUN

AwMdoTtepHbIe cBOCTBA
OKCHJIa ¥ TUJIPOKCUA

Kemneso

bu6nuoreka [IOK
https://m.edsoo.ru/00ael 156

bu6nuoreka [IOK
https://m.edsoo.ru/00ae1278

bubnnoreka IIOK
https://m.edsoo.ru/00ae14b2

bubnnoreka IIOK
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ael5e8

bubmnoreka IIOK
https://m.edsoo.ru/00ael5e8

bu6nuoreka [IOK
https://m.edsoo.ru/00ac1886

but6mmoreka [IOK
https://m.edsoo.ru/00aelae8

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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58

59

60

61

62

63

64

65

OKCI/I[[BI, THAPOKCUIBI U COJIN
xenesa (I1) u xxenesa (I1I)

O06o0061EeHNE U
cUCTeEMaTHU3anus 3HaHUU

ITpakTrueckas padota Ne 7.
Pemenue
SKCHEPUMEHTAIbHBIX 3a7a4 110
Teme «BakHeume MeTaibl 1
WX COCIMHEHUS

Brruncnenus no ypaBHeHUsAM
XUMHUUYECKHUX PEAKLMH, eClIn
OJIVH U3 PEareHTOB JaH B
M30BITKE UM COJAEPIKUT
npuMmecu. Berancienns
MacCOBOM J0JIM BbIXOJA
IIPOJIYKTa PEaKLIUH
0O00011eHnEe U
cucTeMaru3anus 3HaHUI

Konrtponsnas padora Ne4 o
TeMme «BakHelinne MeTaibl U
UX COEIUHEHUI

BemecTBa u maTepuaisl B
MMOBCEIHEBHOM KU3HU
YyeJIoBeKa

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlei cpebl

Ponp xumuu B peIICHUHN

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

bu6nuoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ae1750

but6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6nuoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nuoreka [IOK



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

HKOJIOTHYECKUX MPOoOIIeM

PesepBHbIil ypok. O600611IeHIE

66 . 1
U CUCTeMAaTu3alus 3HAaHUN

67 Pe3epBHBII ypOK. O6o6mf:HI/Ie |
U CHCTEMAaTH3allus 3HAaHUN

68 PesepBublit ypok. O6001menne |

U CUCTEMAaTU3aIusg 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/00ae4270

bu6nmoreka [IOK
https://m.edsoo.ru/00ae0dOa

bu6nuoreka [IOK
https://m.edsoo.ru/00adb33c

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9cb2

7


https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxumonepHoe o6mectBo «M3narensctBo «lIpocBemenne

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






