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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
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 YY4ETOM KOHLEMIUU MPENnoAaBaHus y4eOHOTo peaMeTa « XUMHUsH
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTMKM y4eOHOro  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpPUATBLHOM €IUHCTBE MHpPA, 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,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOW  JIesITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMHUU cPOopMUpOBaHAa 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
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUKM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUH 00 JIEKTPOJUTHYECKOM JHCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMWS 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 wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHUIT MHPOBO33PEHUECKOT0 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-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOr0 OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (POPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XUMHMH, TPUMEHATh UX IMpH pPEHIeHUH NpoOJieM B IOBCEAHEBHOM JKHU3HH U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYXKalOIIe NPUPOAHON CPebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX JMJIi HM3yYEHUsS XHMHUUM 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).

COJEPXXAHUE OBYUYEHUA

8 KUIACC
IlepBoHayaibHbIe XUMHUYECKHUE MTOHATHS



[Ipenmer xumuun. Poib XMMUM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemiectBa. du3nueckue CBOWMCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEMEHTbl. (CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAss aTOMHas —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAas Macca. MaccoBasi 40JIE XUMUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommmuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 000PYJOBAaHUEM, U3YUCHUE U OMHUCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTOMN) SIBJICHUM, HAOIIOACHUE U
ONMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsl MacChl, CO3JaHUE MOJENEH MOJEKYII
(IIapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xkuciopoaa. CrocoObl
MOJIYYeHHUS] KUCIopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIsS KUCIOPOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKUE peaKIUu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl T0 XUMUYECKUM YPaBHECHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeka. KpyroBopot BOAbI B IpUpPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpallleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aWUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJIEOMATEPHAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PAacTBOpaxX KUCJOT W IIEJIOUEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCIIOT C METajllaMH, PEaKkUUid HEUTpalu3aliH, IOJIYyYEeHUE HEPaCTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. U. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAUIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMbl
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnomnueckorn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoaunueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMcIIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumeHm:

u3ydyeHue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KakK OOIIMX eCTECTBEHHO-HAYYHBIX



NOHATUH, TaAK W MOHITHUH, SIBISIOMINUXCS CUCTEMHBIMU JJI1 OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocepa, rtuapochepa, MuHEpaIbl, TOPHBIC TOPOJIHI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3H. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuueckom paBHoBecun. DakTopel,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanny. CHUIbHBIE U CIIA0bIE SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakuny Ha MOHBIL. [IoHATHE O TMApOIN3E Conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3ACHCTBUS pa3IMYHbIX (PAKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOIHOCTH
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BbIACICHHE Tra3a, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3iioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUH HA HOHBI, pEIICHUE
DKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJEHCTBUE C METallaM{, HEMeTalllaMH, UIeno4amMu). XJIOpOBOAOPO/I.
ConsHass KucioTa, XMMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OokucieHus. CTpoeHue u (PU3MUYECKUEe CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
Jekalue B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoit KucinoThl. Colau CepHON KUCIOThI, KAU€CTBEHHAs peaKlys Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE



3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU cepbl (KHUCIOTHBIE AOXK[IH,
3arpsi3HEHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAIICHHUS.

OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTENICHU OKUCIEHUs. A30T, paclpOoCTpaHEHHUE B MPUPOJIE,
dbuznyeckre U XMMUYecKue cBorcTBa. KpyroBopotT a3ora B mpupojie. AMMHUaK, €ro
bu3nYecKue 1 XUMUISCKHAE CBOMCTBA, TIOJydeHrue u mpuMeHerne. Com aMMOHWS,
X QU3NYECKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHE. KadecTBeHHas peakmus Ha
HOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ ToiydeHue, (pU3nUecKue M XUMHUUYECKHE
cBOMcTBa (0OmIME KaK TMPEJICTaBUTEIs Kiacca KHUCIOT W  cHeruduuecKue).
Hcnonb30oBaHWe HUTPATOB MW COJIeM aMMOHHMS B KayeCcTBE MHMHEPAIbHBIX
ya0OpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKaloIlel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
MoAu(UKAIIMKM, PACHPOCTpaHEHUE B TNpuUpojae, (Qu3nyecknue ©u XUMUYECKHE
cBoricTBa. Ancopobuusa. Kpyrosopot yriepoaa B npupojae. Okcuapl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJYyYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yraepoga (IV), rumoreza rnobanbHOrO TNOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriieBojax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemnuii, ero ¢usnueckue W XHUMHYECKUE CBOMCTBa, TOJyYEHUE U
npuMeHenue. CoenuHeHus: KpeMmHHsi B mpupone. OOmue mnpeactaBieHus o0
okcuae kpemuusa (IV) m kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJIbHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpAKAIOIIHUE (PU3NYECKHE M XUMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOMIOICHHE TIpoliecca OOYTiIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMU
cBOMcTBaMH a30Ta, (ochopa W MX coenWHEHUN (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AUMOJACHUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE MoZEeNnen
KPUCTAIUIMYECKUX pemETOK anmasa, rpaduta, (QyiaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NIPOTHBOra3a, MOJydeHHE, COOMpaHue, paclio3HABAaHUE M H3yYEHHUE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

Metayuibl 4 X COeIMHEHUS

OO01ast xapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtamudeckas CBsA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBA MeTayioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBbl (CTaslb, YYTYH, JIOPaJIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[leounble mMeTambl: nonoXkeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
TMAPOKCUIBl HaTpusi W Kanus. lIpumMeHeHue IIeJOYHbIX METAUIOB M HX
COCIMHEHUM.



[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHW: TOJOXKEHUE B
[lepnonuueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Tipupojie. usnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMma, HaxoKJIeHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcuibl, Tuipokcuibl U con xenesa (I1) u sxenesza
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI, IpOLlEcCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCHOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajbllUs, aJIIOMUHUS, [IUHKA, >Keje3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiubldgd (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueime
METAJLJIbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBa m Marepuasnibl B IIOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momolb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0ImycTuMast
KoHIIeHTpaIus BemecTs, aanee — [1JIK). Poxs xumum B pereHnn 3KoI0ruaeckux
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX



NOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTJCNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 I[UKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s ekT, TEXHOIOTHS, MAaTEPHUAIIBI.

duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJINYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAEMbI€, TOILIUBO, BOJAHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTHUTalOTCSI B XOJ€ OOyYeHHs XMMUU B €IUHCTBE Y4EOHOH H
BOCIHUTATEIbHON EATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHM, MPHUHITHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOMO3HaHUsl, CAMOPA3BUTHS U COLIMATTU3ALMHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTalUud U
paciMpeHue OmbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIICHHSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HAydYHOMY HACIIEUI0, TIOHUMAHUS 3HAYCHHS] XUMHUYECKOW HAyKd B KHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOUM WH(pOpMAIMEi o
NEPEIOBBIX JOCTHKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W APYrHX  BHJAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JAEATEIHbHOCTH TIpU



BBITIOJIHCHUH YYCOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHITIOJHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOW JEeATETbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MUPOBO33PEHUYECKUE TMPECTAaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvu,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U COCTAaBIIAIOIINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aMMOCBS3AX YeEJIIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBHI, HAIIPaBJICHHBIC HA IMOJYYEHUE HOBBIX 3HAHHWM 10
XUMHUHM, HEOOXOIUMBIE JJIi OOBSICHEHHS HAOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYphI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  CcaMO0OOpa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOY4YCHUS B
JlaTbHEHIIEeM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U Tpyaa pa3auyHoro poja,
yBOXEHUE K TPYAYy W pe3ynbTaraM TPYAOBOU MEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus ¢ YYETOM JTHUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TPHUPOJAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
paBuJI O€30MACHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOJIy4aeMble MPU U3YUYEHUU XUMUH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPY’KaoIEeH MPUPOAHON CPEeloH, Ui MOBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATIbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYUMbBIE IS
dbopMUpOBaHHS MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
IPUHLKII, TUIIOTE3a, PaKT, cucTeMa, MPOIecC, HIKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO Yy4eOHOU
NEATEIBbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE /1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

YMEHUS HCIOJIB30BATh NPHUEMBI JIOTUYECKOTO MBIIIIEHUS IPU OCBOCHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH UX XapaKTEpHbIE
IIPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KIAaCCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh IPUUYMHHO-CIIEJACTBEHHbIE CBSI3M MEXAY OOBEKTaMH H3Yy4YECHHUS,
CTPOUTDH JIOTUYECKUE PAacCyXIEHUs (MHIAYKTUBHbBIC, AEyKTUBHBIC, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIpoOlLlECCE TNO3HAHWA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIIbHBIE MPEICTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMUYECKON pEeaKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 337a4, ¢ YYETOM
ATUX MOJIENBHBIX MPEICTABICHUN BBISBISTH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
IPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBaregbcKkue 1eMCTBUA .



YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

OpUOOpEeTEeHNE OMbITa IO IUJIAHUPOBAHUIO, OPraHU3allUd M IHPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaOdoAaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHME BbIOMpaTh, AHAIU3UPOBATH M HUHTEPIPETUPOBATH HH(POpPMALIHIO
pa3IMYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOTYIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIsIpHAsl ~JIUTepaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3NIUYHbIE METOJBI W 3allpOChl MPU MOUCKE W OTOOpE
UHGOPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, MPUOOPETEHUE OIBITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOI'O UCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANBHYIO (DOpMY IIpeACTaABICHHUS HH(POpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aaydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
npyrumu hopmMamu rpaduki 1 ©X KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOH H
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepCcaJIbHbIe YueOHbIe 1elCTBUS:

YMEHUSI 3a/laBaTh BOMPOCH (B XO0J€ jauajora W (WIM) JAUCKYCCHH) TI0
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHTEIFHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMU
NESATEIbBHOCTY B YCTHBIX W IHCBMEHHBIX TEKCTax; JelaTh MPE3CHTALNIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEJIbHOM M HUCCIENOBATENBCKOM  JIEATENbHOCTH INPU  PEUICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuil (00cyxeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OINPENEICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITO3HABATENBbHBIX 33J1a4, CAaMOCTOATENIBHO COCTABIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IOJIYYECHHOTO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHUE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, [IPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueill mporpamMmon,
BBIJICJISIFOT: OCBOEHHBIE OOYYalOIIMMHKCS HAay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYALIMSIX.

K koniy oOyueHus B 8 kiacce npeaMeTHbIe pe3ysIbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHW: aTOM, MOJIEKYJIA,
XUMUYECKUN DJIEMEHT, INPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOJHAs M HEOJHOPOAHASI), BAJIEHTHOCTb, OTHOCUTEINIbHASL aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHCIICHUS, XUMUYECKasi peaklus, KiIacCU(pUKalus peaKlHil: peakuuu
COCIIMHEHHUs, PEaKUWH Pa3jIOoKEHUs, PEaKUUU 3aMEIICHUs, peakUnuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEMI0OBOU A((EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKas CBS3b, MOJSAPHAs W HEMOJSIPHAs KOBAJICHTHAS CBS3b,
VOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0JI1 BEIEeCTBa
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHYECKUX TIOHSITHH U
MPUMEHSTDH ATH MOHATHS IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHI;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHMKY JJs COCTaBlIeHUs (opmyin
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COECIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHYECKHMX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymma)y, maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCao PIEKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEII[ECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEPALMM MBICIUTEIBHON NEATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJII M3Yy4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKUHM, €CTECTBEHHO-HAyYHbIE METOMIbI
MO3HAHUSI — HaAOIIOJICHUE, W3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

cleioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH |
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMA 1O BBINOJHEHHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO



ra3oo0pa3HbIX BEWIECTB (BOAOPOJAa M KHCIOPOAA), NPUTOTOBIECHUIO
pPacTBOPOB C ONMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBATh W TMPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBIO WHAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHXK U JPYTHe).

K xonIty oOydenus B 9 kiiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKINs, XUMUIECKast CBS3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJSIpHBIA  O00BEM,  PacTBOp,  BJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUUALNS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHWE H  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAITMYeCKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPENIENATh BAJIGHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiaM, BHUA XUMUYECKON
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica [lepumommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
pa3uyarh TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», mambie u OonbIMEe TEPUOIBbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IIEPUOAUMYCCKONM TabauIe, C
YUCIIOBBIMU ~ XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJIEKTPOHOB U



pacnpeneneHue WX 0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M WX COCIWHCHUN B
npeiesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJIEKTPOJUTHYECKON JHUCCOIUAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3HM MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIHYI0O MOJICKYJISPHYIO W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7a0b0paTOpHBIM  O0OpYNOBaHMEM, a TaKXKe TMpaBWwia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEP)KIAIOIINE  KAYeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTEPAIMU MBICTUTEIBHON JEATeTbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —



HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acThb

11 €CTEeCTBO3HAHMS U 5 0 2 bu6mmoteka [IOK

' MPAKTUYECKOM IESATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiecTBa 1 xumuueckue 15 1 0 bubnnoreka IIOK

' peaxIuu https://m.edso00.ru/7f41837¢

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. [lonsitue 6 0 0 bu6mmoteka [IOK

' 00 okcuaax https://m.eds00.ru/7f41837¢c
59 Bonopon. Ilonsarue o kucimorax 3 0 1 bubnmnorexka HOK

' U COJSIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonuueckuii 3aKOH U
31 [Tepuonuueckas cucrema - 0 0 bubamnoreka HOK
' XHUMHYECKUX djeMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue atoma
XuMuyeckas CBSI3b. Eu6 10K
noImoTeKa
2 - 1 1
3 OxucaHTeIEHO 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIBLHBIE PEAKIIUN
bu6nuoreka [IOK
4 1
TOTO O pasieity > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOTPAMME
9 KUIIACC
KoanuectBo yacos
HaumeHoBaHue pa3iesioB U TeM DuekTpoHHbIE (UG POBbIE)
Ne n/mm Konrpoabnbie | IlpakTnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peaKuu
11 [ToBTOpenue u yriyOneHne 3HaHUN 5 1 0 bubmuoreka [IOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTPONTUTHYECKAs TUCCOIUAIIHS. 8 1 1 bubnmnorexa [JOK
' XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS

51 OO01as xapakTeprUCTHKa XUMUYECKIX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymmel. ["agoreHns https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepruCcTHKa XUMHUIECKUX
2.2 anieMmeHToB VIA-rpymnel. Cepa u eé 6 buGnuorexa [IOK
' Py - -eP https://m.edso0o.ru/7f41a636
COEIMHEHN
OO01mas XxapakTepruCcTHKa XUMHUIECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u 7 bubmorexa LOK
' PYHIIBL ’ p https://m.eds00.ru/7f41a636
HUX COENUHEHUS
OO011ast XapaKTEPUCTHKA XUMHYCCKIX
2.4 sieMenToB |VA-rpymmel. Yrnepon u 8 bubnnorexa [JOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHCHUS
Hroro mo pazueny 25
Pa3znen 3. MeTaJli1bl H HX COeAMHEHUA
N bubmuoreka [IOK
3.1 00 4
HIHE CBOHCTBA METaIlon https://m.edsoo.ru/7f41a636
bubnmorexa LIOK
3.2 B I 16
AKHEHIIHE METAJUIBI U UX COEIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
41 BemectBa u Matepuansl B ;KU3HU 3 bubnmorexa LIOK
' 4elloBeKa https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMms 3 bubmorexa HOK

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



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoxa Konrpoabusie | Ilpakruyeckue
n/n Bcero HU3YyYEeHUsS o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Ponp XUMUU B KU3HA 1 0 0 bu6mmoreka [JOK
yejioBeka. Tejia u BemecTBa 01.09.2025 | https://m.edsoo.ru/ff0d210c
IIonsTre 0 MeTogaX MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMHUHU 03.09.2025 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «[IpaBuna
paboThl B 1ab0OpaTOpUU U IPUEMBI 1 0 1 bubnmnorexa [JOK
oOparteHus ¢ 1ab0paTOpHBIM 08.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
YucTteie BemecTBa U cMecH. CrocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMecei 10.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa [JOK
s . PHMED 15.09.2025 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
bu6mmorexa [IOK
ATOMBI I MOJICKY T 1 0 0 17.09.2025 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUe AJIEMEHThI. 3HAKH 1 0 0 bu6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHX JICMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 crnoKHBIE BELIECTBA 1 0 0 bubnmnoreka [JOK



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

24.09.2025 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE bubmorexa OK
YIIPHOS YA 29.09.2025 https://m.edso0.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuueckas opmyna. BaaeHTHOCTH bubmorexa OK
MY 01.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTtHocUTenbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 06.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
AJIEMEHTa B COCIMHEHUN 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. bubmuorexa [JOK
Momnspaast macca 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 15.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBUs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKIui 20.10.2025 | https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnunorexa [JOK
XUMHYECKUE YpaBHEHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
HeeTBatio yp 05.11.2025 https://m.edso0.ru/ff0d5708
peaxiuit
Kitaccupukanust XUMHUYECKHX PeaKIIHid
18 (coenMHEHUs, PA3IOKCHUS bubmorexa [JOK
8 P ’ 10.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa LHOK
" AneT: Hvl 12.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTtponbHast padora Nel o teme bub6nuorexa [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

«BelecTBa 1 XUMHUYECKHE PEAKIHI 17.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB
21 Bo3nyxa. Kucinopon — snemeHT u bubmorexa LOK
i 19.11.2025 | https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
du3nyecKre 1 XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorera [JOK
P ’ 24.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOb!I moTyueH s KHCI0poa B
23 1a00paTOPUN U TIPOMBIIUICHHOCTH bubmorexa [JOK
patop P ' 26.11.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ hexkT XuMUIecKoi
24 peaKkIuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXMUMHYECKOM YpaBHEHHUH, IK30- 01.12.2025 | https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMUYECKUX PEAKIIHSIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar 513H61£1/1eq1;03)1yra CIoCcoObI Zro bubmorexa LHOK
P e, 03.12.2025 | https://m.edsoo.ru/ffod4c4a
MPEIOTBPAIICHHS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tomyuenue u cobrpanue KuciIopoaa bubmmorexa [OK
. posa, 08.12.2025 | https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BenlecTBo. HaxoxneHnue B npupoe 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
78 du3nyecKre 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK
Boziopoaa. [I[pumenenne Bogoposa 15.12.2025 | https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COJAX bubmotexa [JOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI ToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopun 22.12.2025 | https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
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[TpakTuueckas padora Ne 4 o Teme

bubmuoreka [JOK

31 I1 0
«omyerre 1 COvaaHHe BOAOPOAE, 24.12.2025 | https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOWCTBY
32 MoutsipHbiii 00bEM Ta30B. 3aKOH bubnnoreka HOK
ABoranpo 29.12.2025 | https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KonMuecTBa
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [TOK
Y 12.01.2026 | https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o
34 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [JOK
P ) P . 14.01.2026 | https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIICHUH Ta30B
35 DduU3n4ecKue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI 19.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHnbie
37 u HI;HaCLI peHHbIIe) acTBOPBI bubmorexa HOK
HICHHBIE pACTBOPBL 26.01.2026 | https://m.edso0.ru/ff0d5b40
MaccoBast 101 BELIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnnorexka [JOK
onpeeaEHHOI MacCOBOM J10Ie 28.01.2026 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 Konrtponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Boga» 02.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKAIIUS, bubnmnoreka [JOK
HOMEHKJIaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e
41 [ToryueHne M XUMHUYECKUE CBOKCTBA bub6nuorexa [IOK
KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 09.02.2026 | https://m.edsoo.ru/ff0d664e
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OKCHJ0B

42 OcHoBaHus: cOCTaB, Kinaccupuxams, bubnmoreka [JOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHUU 16.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa 18.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 25.02.2026 | https://m.edsoo.ru/ff0dfee?2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnoco((ﬁf l'i)l‘[ )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK
y YHCHI, 02.03.2026 | https://m.eds0o.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUUECKHUX 04.03.2026 | https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 I'enernueckas cBs3b MEXKY KiIacCaMu bubnuoteka [JOK
HEOPTraHUYECKUX COCTUHECHUI 11.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06o01eHre U cucTeMaTu3aIus bubnuoteka [JOK
3HaHUU 16.03.2026 | https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa HOK
. P 18.03.2026 | https://m.edsoo.ru/00ad9ela
COETMHEHU N
[TepBbIe MOMBITKY KIACCHU(PUKAITUU
51 XUMHUYECKHX dNieMeHToB. [ToHsATHE O bubmmorexa [JOK
' 23.03.2026 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
59 [Tepuoanueckuii 3aKoH U bu6mmoreka [JOK
[Tepuonnueckas cucTeMa XUMHYIECKUX 25.03.2026 | https://m.edsoo.ru/00ada52c
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snemenToB 1. Y. MenaeneeBa

53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmmorexa [JOK
PHOZABL TPYIIEL TOATPYH 06.04.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX bubnmoreka [JOK
snaep. N3oTomsl 08.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 aTOMOB 2J1eMeHTOB [leprnoauueckoil Bubmaorexa ITOK
P 13.04.2026 | https://m.edsoo.ru/00ada6hbc
cuctemsl J. 1. Menzaeneepa
XapakTepucTuKka XUMHUECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 15.04.2026 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHSI HAYKH U NIPAKTUKU. [1. bubnnorexa [HOK
U. MenneneeB — yu€HbI, IeAaror u 20.04.2026 | https://m.edsoo.ru/00ada96e
rpakIaHUH
PesepBuslit ypok. O600111eHNE U
58 CI/ICTEMaTI/BZp us 3HaHI/II7IIlI / bubmorexa HOK
. B 22.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
Konrtponsnas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas bubnuoreka [IOK
cBs3b» / Beepoccuiickas mpoBepodHas 27.04.2026 | https://m.edsoo.ru/00adb486
paborta
60 DIIEKTPOOTPHUIIATETLHOCTH aTOMOB bubnmoreka [JOK
XUMHUYECKHUX AJIEMEHTOB 29.04.2026 | https://m.edsoo.ru/00adaab8
61 HonHast XuMudeckast CBsI3b bubmoreia HOK
04.05.2026 | https://m.edsoo.ru/00adac34
62 KoBanieHTHas monsipHasi XMMHYeCKast bubnmuotexa [JOK
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CBSI3b 06.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HENoOsIpHAs XUMUYECKast 1 0 0 bubnmoreka [JOK
CBSI3b 13.05.2026 | https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
o4 (CTenetb okucIeHis 1 0 0 18.05.2026 | https://m.edsoo.ru/00adae28
65 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 bubmuoreka [JOK
peaknuu 20.05.2026 | https://m.edsoo.ru/00adb076
bubmuoreka [JOK
06 OKHCIHTEIIN 1 BOCCTAHOBHTCIIH 1 0 0 25.05.2026 | https://m.edsoo.ru/00adb076
PesepBusiit ypok. O60011eHNE U
67 CHCTEeMaTU3alusl 3HaHUH 110 TeMe 1 0 0 bubmuoreka [JOK
«CTtpoenne aroma. XuMU4IecKast 26.05.2026 | https://m.edsoo.ru/00ad9ch2
CBS3bY»
68 Peseprublii ypok. O600mIeHNE 1 1 0 0 bubnuoreka [IOK
CHCTeMaTH3aIrs 3HAHUI 26.05.2026 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
[MPOTPAMME
9 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uugposeIe
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero H3YYeHH S o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Ilepnonnueckuit 3aK0H.
1 Ilepnonnueckas cucrema 1 0 0 bubnnoreka [HJOK
XUMUYecKkux anemeHTos JI. U. 01.09.2025 | https://m.edsoo.ru/00adb59e

Menneneesa
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3aKOHOM€pHOCTI/I B U3MCHCHHUU

bubmuoreka [JOK

2 cBOHCTB XP{MH%CKHX DJIEMEHTOB 04.09.2025 | https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB
3 Knaccudukanust 1 HOMEHKIIaTypa bubmuorexa [JOK
HEOPTraHWYECKHX BEIIECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMHueCKOU CBSI3U U TUIIEI bu6mmoreka [IOK
KPUCTAJTIMYECKUX PEIIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel mo teme
5 11 0 i
«IloBTOpenue n yriayOjaeHrne 3HaHUI 15.09.2025
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Kiaccupukanus XuMHIecKux bubnunoreka [JOK
peaKkIuii Mo pa3InYHBIM NMPU3HAKAM 18.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
7 eakiuu. [IoHSITHE O TOMOTCHHBIX U bubmorexa [JOK
Peariui. 22.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
IlonsaTHEe 0 XUMHUYECKOM
aBHOBecHU. DAKTOPBI, BIUSIOIINE
8 fla CKOpOCTb XHMHHSCKOﬁ eaKmI/II/I u bubmorexa HOK
P peattt 25.09.2025 | https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMUYECKOTO
paBHOBeECHUS
9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopus 2MEKTPOTUTUYECKON
10 ncconuanuy. CUIbHBIC U cla0ble bubmorexa HOK
ATCCOTATIII. 02.10.2025 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honnble ypaBHEHHS peaKkui bubmoreia HOK
P peartt 06.10.2025 | https://m.edsoo.ru/00add448
12 XuUMHUYeCKHe CBOMCTBA KUCIOT U bu6mmoreka [IOK
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OCHOBaHMIi B CBETE MIPEACTABICHHI 09.10.2025 | https://m.edsoo.ru/00add5d8
00 JIEKTPOJIUTUICCKOM
IUCCOLMAAN
XUMHUYECKHE CBOWMCTBA COJIEH B
13 CBeTe IpeAcTaBiIeHUl 00 bubmoreka LOK
P . 13.10.2025 | https://m.edsoo.ru/00add8b?2
AIIEKTPOJIUTUICCKON TUCCOITUAITUT
14 IlousTie o runpoause coien Bubmaorexa ITOK
P 16.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3aIHS bubmuorexa [JOK
3HAHUH 20.10.2025 | https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «Pelenue 3KCriepuMEHTaIbHbBIX bubmorexa HOK
23.10.2025 | https://m.edsoo.ru/00addbfa
3a1au»
KonTtponsHast padora Ne2 o treme
17 «OIEKTPOIUTUYECKAs TUCCOLMALINS bubmorexa LHOK
' 06.11.2025 | https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIMH B PACTBOPAX)»
OO01mmas xapakTepuCcTHKa TaJIOr€HOB.
18 XUMHWYECKHE CBOWCTBA HA IIPUMEDE bubmorexa [JOK
puMEp 10.11.2025 | https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopona. CossiHast KMCIIOTa,
19 XUMHUYECKHUE CBOVMCTBA, ITIOJIVUEHHE bubmiorexa IJOK
’ i ’ 13.11.2025 | https://m.edsoo.ru/00ade104
MpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[TomyueHue COJITHON KUCIIOTHI bubmaorexa LOK
i . . ’ 17.11.2025 | https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Berarcienus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3 Eubmorexa IIOK
’ 20.11.2025 | https://m.edsoo.ru/00ade488

peareHTOB J1aH B U30BITKE
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OO61mas xapakTepuCTHKA 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpymims 24.11.2025 | https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepbl U €€ cOeIMHEHU N bu6mmoreka [IOK
B [IpUpOJIe. XMMUYECKHE CBOWCTBA 27.11.2025 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [HOK
du3nYECKre 1 XUMUIECKHIE CBOHCTBA 01.12.2025 | https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KHCIIOTA,
25 (1)I/I3I/IfI[eCKI/I§ U xmfnqecxne bubmmorexa LIOK
. 04.12.2025 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPHUMEHEHHE
OO0m1as XxapakTepuCTUKa JIEMEHTOB
26 VA-rpynmnsl. A30T, bubnnorexa [HOK
pacnpocTpaHeHHue B IPUPOJIE, 08.12.2025 | https://m.edsoo.ru/00adeeat
buznyeckue 1 XuMUYECKHE CBONCTBA
XUMHUECKUE peaKIiH, JIeXKalie B
OCHOBE ITPOMBILINIEHHOT'O CIIocoba
97 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XVMHYECKOE 3arpsi3HEHUE 11.12.2025 | https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpeibl COETUHEHUSIMH
cepsl
28 Brruuciienue MaccoBoii o bu6mmoreka [JOK
BBIXO/1a MPOJYKTa peakuu 15.12.2025 | https://m.edsoo.ru/00adec8a
AMMHUax, ero ¢puznueckue u
29 XUMHUYECKHE CBOMCTBA, MOIYYeHHUE U bubmmorexa [OK
’ 18.12.2025 | https://m.edsoo.ru/00adf004
pUMEHEeHHE
30 [TpakTrueckas padorta Ne 3 o reme bubnnorexa [JOK
«Ilony4yenne aMMuaka, U3y4eHHUE €ro 22.12.2025 | https://m.edsoo.ru/00adf180
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CBOMCTB»

A3oTHas KucioTa, e€ Gpusndeckue u

bubmuoreka [JOK

31
XHMHYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATbHBIX
32 noOpeHni. XUMHUYECKOe bubmorexa LOK
YAORP ) . 29.12.2025 |  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCIMHCHUSIMU a30Ta
®docdhop. Oxcun dhochopa (V) u
33 Q)oc&i))o pHaH KI/I?JI((l))Ta (1)(1)1/11)31/1(11e)cxne " bubmorexa HOK
P . 12.01.2026 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEeHUuE IPUPOAHON CPeIbl 15.01.2026 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
35 npu I(;z[i:[ gmnlfiec;l)/le 1 XUMHUYECKHE bubmorexa HOK
P P ’ 19.01.2026 | https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Gpuandeckue u
36 XHUMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, 22.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCcHOM yriiepoaa (1V)
37 VYronpHas KUCIIOTa U €€ COTN bubmotexa [JOK
26.01.2026 | https://m.edsoo.ru/00ae006c
[TpaxTiueckas padota Ne 4 o reme
38 "IlonyuyeHune yriaekucioro rasa. bubnnoreka [JOK
KauectBennas peaxius Ha 29.01.2026 | https://m.edsoo.ru/00ae027e

KapOoHaT-HOH"
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HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OpraHWYECKUX BEIIECTBAX KaK O bubmorexa [IOK
02.02.2026 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa
40 KpemHunii u ero coequHeHus Bubmorexa LIOK
05.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX 3a1a4 bubnnoreka [HOK
no teme «Baxkneiline HeMeTaIbl U 09.02.2026 | https://m.edsoo.ru/00ae0bf2
WX COCTUHEHUS
KonTtponsHast padora Ne3 o teme

42 «BaxkHenme HeMeTaulbl U UX bubmorexa [TOK

12.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6m1as xapakTepucTuka
XUMHUYECKHX 3JIEMEHTOB —

43 MeTaJI0B. Metaiunueckas CBsA3b U bubnuorexa [JOK
MeTaJuInuecKasi KpucTajuinuecKas 16.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJUIOB
XUMHUYECKUE CBOWCTBA METAJLJIOB.

44 DNEKTPOXUMHUUECKUH psifl bubmorexa [JOK

. 19.02.2026 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue crnocoObl MOTyYeHUs
MetasuioB. CruiaBel. Beraucienus mo
45 YpaBHEHUSAM XUMUYECKUX PEAKINM, bubmorexa HOK
26.02.2026 | https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMecH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa HOK
02.03.2026 | https://m.edsoo.ru/00ae1278
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47

[llenounbie MeTaJIbI

bubmuoreka [JOK

05.03.2026 | https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCH]IBI HATPUS U bubnmoreka [JOK
KaJIus 12.03.2026 | https://m.edsoo.ru/00ael4b2
49 [IlenoyHoO3eMeNbHBIE METAILIBI — bubnunoreka [HOK
KaJILIIUA U MarHui 16.03.2026 | https://m.edsoo.ru/00ael15e8
50 Baxueiimue coefMHEHUS KaJIbIIUI Bubmaorexa ITOK
19.03.2026 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AIMS
3HAHUHI 23.03.2026
59 JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
yCTpaHEHUs 26.03.2026 | https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKECcTKOCTh BOJIBI U METOJIBI €& bubmorexa HOK
" 06.04.2026 | https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bu6mmoreka [IOK
>4 AJtiomHHHif 09.04.2026 https://m.edsogru/Oanch
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHIA 13.04.2026 | https://m.edsoo.ru/00aelc64
bubnuotexa [JOK
%6 Keneso 16.04.2026 https://m.edsogru/Oan1d86
57 OKcubl, THIAPOKCUIBI U COJIHA bubnuoteka [JOK
xenesa (1) u sxenesa (1) 20.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cUCTeMaTH3alns
3HAHUM 23.04.2026
59 E:;:{I;ze;fj;62161\(4)&2;:?1:1.{51)( 3a7a4 bubmorexa [JOK
27.04.2026 | https://m.edsoo.ru/00ae3de8

o TeMe «BaxHnenmme MeTaiIbl U UX



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
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

COCOAUHECHUA»

Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaKHI/Iﬁ, €CJIM OAUH U3

60 pEareHToB JlaH B U30BITKE WITH 1 bubnnoreka HOK
COJIEPXKUT IpUMecH. Beruncnenns 30.04.2026 | https://m.edsoo.ru/00ael1750
MacCOBOH JOJIH BBIXOJIA MIPOIYKTA
peaxkuuu

61 O060011eHNEe U CUCTeMAaTU3aIHS 1
3HAHHH 04.05.2026
KonTtponsHast padora Ne4 o reme

62 «Baxxueime MeTauibl 1 uX 1
COCMHEHUS 07.05.2026

63 BemectBa u matepuansl B 1 bubnuorexa [JOK
[IOBCEIHEBHOMN KU3HU YEJIOBEKA 11.05.2026 | https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arps3HEeHNe 1 bubnuorexa [JOK
OKpYXKaroIlen cpesbl 14.05.2026 | https://m.eds00.ru/00ae4270

65 Ponp xumuu B pelieHnu 1 bubnnorexka [JOK
9KOJIOTHYECKUX MPoodIemM 18.05.2026 | https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O6o01IeHNE U 1 bubmmoreka [IOK
cUCTeMAaTU3aIusg 3HaHUI 21.05.2026 | https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTtu3anus 3HaHUI 25.05.2026 | https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHU 26.05.2026 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHON MIPOI'PAMMBI

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0
o0pa3oBaHus

ITo Teme: «IlepBoHaYanbHBIE XUMUYECKHE TTOHATHS

pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKHUX TOHSTUH: aTOM,
MOJIEKYJIa, XUMUYECKUN BJIEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEILIECTBO, CMECh (OJHOPOJHAS M HEOIHOPOIHAsS), BAJICHTHOCTb,
OTHOCUTEJIbHASI aTOMHAas W MOJIEKYJSIpHAs Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi J0Jisl XMMHUYECKOTO
3JI€MEHTa B COCAMHEHUH, MOJIIPHBIN 00bEM, XUMUYECKast pEeaKIusl,
KIacCUPUKAIMSA PEaKIUi: peakIMud COCIUHCHHS, pPEaKIuu
pa3lioKEeHUs, PEaKIMM 3aMEIICHUs, PEaKIMh OOMEHa, 9K30- U
SHJIOTEPMHUUYECKHUE PEAKIMH, TeIJIOBOW d(PPEeKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIIECTBA (MPOIEHTHAs KOHIICHTPAIIKSI) B PAaCTBOPE
WUTIOCTPUPOBATh B3AUMOCBA3b OCHOBHBIX XMMHYECKUX MOHATUNA U
NPUMEHSATh OTU TMOHATUS TIPU OINHUCAHUU BEHIECTB U HX
MPEBPALLICHU I

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY IS COCTaBICHUS GOPMYII

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpAaHCHUA MACChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO YUYCHHA, 3aKOHA

ABoraapo

1.5

1.6

1.7

OTpeNieNIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX
COETMHEHUSIX

KJaccu(UIUpoBaTh XUMUYECKHE peaKkIUH (10 YUCIY U COCTaBY
Y4acCTBYIOUIMX B PEAKIIUH BEIIECTB, M0 TEIIOBOMY P HEKTY)
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO HOJIFO XUMHYCCKOI'O 2JICMCHTA 110 (I)OpMYJ'IC

COCIMHCHUS,




1.9

BBIYUCIIATh MAaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

IIPUMCHSTH €CTCCTBCHHOHAYYHBIC METOAbI IIO3HaHUA —
HaGJIIOlleHI/Ie, HN3MCPCHUC, MOJCIIMPOBAHUC, OKCIICPUMCHT

(peanbHBIN U MBICIICHHBIH)

Ilo Teme: «BaxHeWmne IpPEACTABUTEIN  HEOPraHUYECKUX

BCIIIECTB»

2.1

2.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKHUX MOHSTHUHA: OKCH],
KHCJIOTa, OCHOBAHUE, COJIb
OIpEAEIATh PUHAJIEKHOCTD BEIIECTB K ONpPEAEIEHHOMY Kiaccy

coequHeHui no popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

2.4

2.5

XapaKTEepU30BaTh (ONMHUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJATBEPXKAAsl  ONUCAHUE
MpUMEpaMu  MOJIEKYJSIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIUI

MPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH IMPOTEKAHUS XUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClieIoBaTh IMpaBHJIaM TMOJb30BAHUS XUMHYECKOW TMOCYI0M U
1a00paTOPHBIM 000PYOBAHUEM, a TAKXKE TIpaBUiIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITOJHEHHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IOJYUCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (BOJIOPOAA U KHCIOPOAA), IPUTOTOBICHUIO
pacTBOPOB C OMNPENETEHHON MACCOBOM J0JIEl PacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH U MTPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI
[0 PaclO3HABAaHMIO PACTBOPOB WIENIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIAKMYC, (heHONIPTaTCHH, METUIIOPAHXK U JAPYTHe)

2.7

IIpOBOAUTD pvaéTLI 10 YPaBHCHUIO XHUMHYECKOMN pcaKknumn

3.1

[To Teme: «llepmomnueckuii 3akoH u llepuommyeckass cucrema
xumuueckux snemeHtoB J[. M. MengeneeBa. CTpoeHue aTOMOB.
XuMuyeckas CBA3b. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE

peaxkuum»

PaCKpBIBATE CMBICII OCHOBHBIX XUMHWYECKUX TTOHSTHH: AApO aToMa,

BHCKTpOHHLIﬁ clioit aToMa, aToOMHasd Op6I/ITaJ'IB, paanyc aroma,



XAMUYECKasl CBSI3b, MOJISIPHASI M HEMOJISIPHAA KOBAJIEHTHAS CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC DJICMCHTHI

3.3

OIMCHIBATh u XapaKTepU30BaTh TaOIMYHYIO bopmy
[lepuonnyeckoil cuUCTEMbl XMMHUYECKHMX 3JEMEHTOB: pa3inyaTh
MOHATHUSL «JIaBHas mnoArpynna (Arpynma)» u  «oOouHas

noarpynna (brpymnma)y, «Manbie» 1 «00IbIINE» EPUOIBI

3.4

3.5

3.6

packpsiBaTh cMmbica [lepuonnueckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh TMOHMMAHUE TMEPUOJAMYECKON 3aBUCUMOCTHU
CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT UX TMOJOXKEHUS B

[Iepnonnueckoii cucreme

COOTHOCHUTH O603Ha‘ICHI/I$I, KOTOPBIC HMCIOTCA B Ta6JII/III€
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX JJIEMCHTOB I[I/I
MeHnpeneeBay ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHUSA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB Hu 3apgana dapa, 0611166 151 (o)

AJEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OMpCaAcCiATL CTCICHL  OKHCJICHHA JJICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIpCACIIATL BUI XHUMHYECKOH CBSI3H (KOBaJ'ICHTHaSI n I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHO MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3oBaHus

ITo Teme: «BemecTBO M XUMUYECKasT PEAKIIUS)

paCKpI)IBaTI) CMBICJI OCHOBHBIX XHMHWYCCKUX HOHSITI/IfII paCTBop,
3JEKTPOJIUTHI, HEANEKTPOIUTHI, SNEKTPOIUTHUECKAS TUCCOIUAN,
peakI HOHHOTO 00OMeHa, KaTaau3aTop, XMMUIECKOe PaBHOBECHE,
oOpaTtumbie H HeoOpaTUMbIe peakiuu,
OKHUCINTCIbHOBOCCTAHOBUTCIIBHBIC peaKHI/II/I, OKHUCJIINTECIIb,
BOCCTAHOBUTEJh, OKHCJICHHE M BOCCTAHOBJICHUE, AaJJIOTPOIHS,

aM(I)OTepHOCTL, XUMHUYCCKasd  CBA3b (KOBaJ'ICHTHaSI, MOHHas,



1.2

1.3

MeTaJlJIn4ecKasi), KpUcTajsinyeckasi peuéTka, CIUIaBbl, CKOPOCTb

XMMHYECKON peaKIuu

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX NOHATUN U
IPUMEHATh O3THU IOHATHA IpU ONMCAHMM BEUIECTB M HX
IIpEBPALLCHUI

COCTaBJIATh YPABHEHUS MIEKTPOJIUTUYECKON TUCCOLMALUN KHUCIIOT,
LIEJI0YEN U COJICH, IOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKLUN

HOHHOI0 OOMeHa

1.4

pacKpbiBaTh  CYIIHOCTh  OKHCJIHTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii TOCPEICTBOM COCTABJICHUS DJICKTPOHHOIO OanaHca 3THX

peakuuii

1.5

IIpOBOAUTH paC‘IéTH 10 YPaBHCHUIO XHUMHYECKOM pe€aKuuu

2.1

ITo Temam: «Hemerannabl U MX COEOUHEHUS» U «MeTaniabl U HX

COCAUHCHUA»

XapakTepu3oBaTh  (ONMUCHIBATh) oOOmMe U  crenupuIecKue
XMMHUYECKHE CBOMCTBAa TPOCTBIX U  CIOXKHBIX  BELIECTB,
MOATBEPK/asi ONUCAHHE MpPUMEpPaMHM MOJEKYJISPHBIX U HOHHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

2.5

COCTaBJIATH YpaBHCHHA peaKHI/Iﬁ, MMOATBCPKAAOIIUX
CYIICCTBOBAHUC TeHETHYECKON  CBSA3H MCKAY  BCHICCTBAMU

Pa3IUYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX
CTPOCHUS, BO3MOKHOCTH MPOTCKAHUA XUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ

B PA3JIMYHBIX YCIIOBHUAX

CIeAOBaTh IMpaBWjiaM TOJb30BaHUA XHUMHYECKOW IMOCYAOW H
nabopaTopHBIM 000PYJIOBAaHHEM, a TAKXKe MpaBUiIaM oOpallleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUMSAMHU MO BBIITOJTHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJTYYSHHIO U COOMPAHUIO

ra3o00pa3HbIX BELIECTB (AMMHAaKa U YIIIEKUCIIOro ra3a)

HpOBO}II/ITL peaKI_[I/II/I, HO)ITBep)K}IaIOHH/Ie Ka‘IeCTBeHHBII\/’I COCTaB
pPa3NIUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomun, womupa, KapOonar, ¢docdar, cwmkar, Ccymnbdar,
TUIPOKCUIUOHBI, KATHOHBI AMMOHUS, NOHBI U3YYCHHBIX METAIIIOB,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB




ITo Teme: «XuMHS U OKpY’KaroIas cpenay

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYecKMX moHsaTui: [IJAK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

[IPUMEHATh OCHOBHBIC OIEPALUU MBICIMTEIBHON JEATEIbHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMATH3aIHUIO,
BBISIBIICHHE IPUYMHHO-CICACTBCHHBIX CBSI3€H — U1 HM3y4EeHHUs
CBOﬁCTB BCIICCTB U XUMHNUYCCKUX peaKHI/Iﬁ; eCTeCTBeHHOHay‘-IHBIe
METObI MO3HAHHMS — HaOIIOJCHHE, W3MEPEHUE, MOJICIUPOBAHHE,

SKCIEPUMEHT (pEaIbHbINA U MBICIICHHBIN )

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KJIACC

Kon
1

[IpoBepsieMblii 3JIeMEHT COIePKAHUS

HepBOHa‘IaJ'ILHHe XUMHNYCCKUC ITOHATHUA

11

[Tpenmer xumuu. Posiab XMMHUM B )KU3HU YelIOBeKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. Ou3nyeckue CBOKWCTBA BEIIECTB. ATpEraTHOE€ COCTOSTHUE

BCIIICCTB

1.2

1.3

14

IlonsTHe 0 MeToAaX MO3HAHMSA B XUMHMU. YHCTBIE BeElIeCTBA U CMECH.

Crnioco0wI paznieneHust cMecei

ATOMEI U MOJICKYIJIBI. Xumudeckue dJieMeHThl. CHMBOJIBI XHMMHYECKUX
OJICMCHTOB. HpOCTBIe n CIOXHBIC BCIICCTBA. ATOMHO'MOHCKYJIHPHOC

y4EeHHUE

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKkOH MOCTOSIHCTBa cocraBa BeniecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOcHUTENnbHA MOJIEKYJIApHas Macca. MaccoBass [0JI1 XUMHUYECKOTO

QJICMCHTA B COCIMHCHNHN

1.5

1.6

KonnuectBo BemecTBa. Moiib. MonsipHas macca. BzauMocBsI3b KOJM4YECTBa,
Macchl U YHCla CTPYKTYpPHBIX €IUHHII BemlecTBa. Pacuérel mo dopmymnam

XUMHNYECKUX COG)II/IHGHI/II\/'I

Pu3nuecKue 1 XUMUYECKHE SIBICHUSA. XUMHUYECKask PEaklys U € MpU3HaKU.
3aKOH  COXpaHEHMsI MacChl  BEIIECTB. XUMHUYECKHE  YPaBHEHMS.
Knaccudpukanus XuMHUYEeCKMX peakuuid (COeIMHEHUs, pa3IoKeHHUs,

3aMeleHus, oOMeHa)



1.7

XUMUYECKUN SKCIOEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYAO0M, C
npaBuwiaMd paboTel B J1aboparopud M OpuéMaMu  OOpalieHus ¢
1a00paTOpHBIM  00OpYyIOBaHHEM, HW3YYEHHE U omnucaHue (U3NYECKUX
CBOMCTB 00pa3lloB HEOPraHMYECKHX BEIIECTB, HAONIOJCHUE (PUINISCKUX
(nmnaBjeHHE BOCKA, TasHUE JibJla, PACTUpPAHHUE caxapa B CTYIKE, KUIIEHUE U
KOHJICHCAINS BO/IbI) U XUMUYECKUX (TOPEHUE CBEUH, POKATTUBAHHE METHOM
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCIIOTOW) SIBJICHMI, HAOIIOJIEHUE U
ONKCAaHHE MPHU3HAKOB MPOTEKAHWsI XUMHUYECKHX peaknuid (pasjoxeHue
caxapa, B3aMMOJICHCTBHE CEPHOMN KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHue
ruapokcuaa wmeau(ll) npu HarpeBaHuM, B3aMMOJEICTBHE XKele3a C
pactBopoM coiu Mmenu(ll), m3yuenue cmocoOoOB pazaeneHus cmecerd (¢
MOMOIIBI0  MarHmra, (QWIBTPOBAaHHWE, BBHIMAPHBAHWUE, JAUCTHILIISAINS,
xpomaTorpadusi), mpoBeeHNE OYUCTKH MOBAPEHHOH CONM, HAONIOJCHUE U
ONKCAaHWE pPEe3yIbTaTOB IPOBEIACHUS OIBITA, HUTFOCTPUPYIOIIETO 3aKOH

COXpaHCHUA MACChbI, CO3AaHUC MOI[GJ'IGﬁ MOJICKYJI (H_IapOCTep)KHCBBIX)

2.1

2.2

2.3

2.4

2.5

2.6

Baxwuelime npeacraBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 35eMeHT U MpocToe
BeniecTBo. Haxoxaenue kuciopoaa B npupoze, GU3nyecKkue 1 XuMUIeCcKue
cBoiicTBa (peakuuu ropenus). Oxcuapl. [lpumenenne kuciaopoga. CrocoOs
MOJTyYeHUsl KUCIOpoJa B JTaOOpaTopuu M MpOMbIIUIeHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anoTponHas MoaAupUKALMS KHCI0POaa

TemtoBoil 3¢ eKkT XuMHUECKON peakluH, TePMOXUMUYECKHUE ypaBHEHUS,
9K30- U SHAOTEPMHUUYECKNE peakuu. TOIIMBO: yrojab U MeTaH. 3arpsA3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 PeKTa, pa3pylieHHEe 030HOBOTO CII0S

Bomopon — anemenT u npoctoe BemiecTBo. HaxoskieHrne Boopoaa B pupose,
(u3nUeckue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI IONYYCHUSI.

Kucnotse! u conn
MounspHblii 00bEM Ta30B. Pacu€Thl 10 XMMUYECKUM ypaBHEHUSM

®usnyeckue cBoWCTBa BOABL. Boma kak pacTBOpuTenb. PacTBOpSL
HacelllieHHbIE ¥ HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPHUMOCTH BEIIECTB B
BoJle. MaccoBasi J10J1s BEIIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpHUpOJAE U B XKU3HM 4enoBeka. Kpyrosopor
BOJAbl B NpHUpoOAE. 3arpsi3HEHHE NPUPOAHbIX BoA. OXpaHa U OYHCTKA

IIPUPOJHBIX BOJ

Knaccudukanust Heopranmdeckux coenuHenunit. Oxcuanl. Kiaccudukarms




OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTepHbIE) U
HeconeoOpasyrone. Homenknarypa okcunoB. Ou3nueckue U XUMHYECKHE

CBOMCTBaA OKCHJOB. HOHy‘IeHI/IC OKCH 0B

2.7

OcHoBanus. Krnaccuduxanuss ocHOBaHUM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHMus. HomeHknarypa ocHoBaHuil. DPHU3MYECKME U XHUMHYECKHE

CBoOliCcTBa OCHOBaHMH. [loyueHre ocHOBaHU

2.8

2.9

Kucnorsl. Knaccudukanus kuciaor. Homenknatypa kuciot. Ousndeckue u
XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTawioB H.H. bekerosa.

[Tonyuyenue kucior

Conu. Homenknatypa cosneit. @usndeckne U XUMHUYECKUE CBOWMCTBA COJIEH.

ITonyuenue conen

2.10

I'eneTnyeckas CBA3b MEKAY KiIaCCaMH HECOPIraHUYICCKUX COCIUHECHUMN

211

XVUMUYECKUN OKCIEPUMEHT: KaueCTBEHHOE OIpPENEICHUE COACpKAHUSI
KHCJIOpPOJia B BO3/lyXe, MOJy4eHHE, COOMpPaHNEe, PAaCTIO3HABAHUE U U3YUCHHUE
CBOICTB KHCIIOpO/Ia, HAOIOICHNE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOI0M
W YCIOBHS BO3HHKHOBCHHMS W TIPEKpamieHus ropeHus (moxapa),
03HAKOMJICHHE C 00pasliaMy OKCHJIOB M OMHUCAaHHE UX CBOWCTB, MOJTYYCHHE,
cobupaHue, pacro3HaBaHUE M HW3YYEHUE CBOWMCTB BOJOpoaa (ropeHue),
B3auMojieiicTBUe Bojopoaa ¢ okcuaoM Meau(ll) (BO3MOXHO HCITOIB30BaHNE
BUJIEOMATEPHAIIOB), HAOJIIOCHIE 00Pa3l0B BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBaHNE OCOOCHHOCTEM pPAacCTBOPEHHUS BEIIECTB C  PA3IUYHOU
pacTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C OMNPEIEIEHHOW MacCOBOM
JoNiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeTalJIaMHU
(HaTpueM U KaybleM) (BO3MOXHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB),
ONpeJIeJIEHUE PacTBOPOB KHUCJIOT M IIEJIOYel C MOMOIIbIO HWHJWKATOPOB,
uccieoBaHre o0pa3lloB HEOPTraHMYECKHUX BEIIECTB PA3JIMUHBIX KJIACCOB,
HaOMO/IeHuE HM3MEHEHHMsST OKPAcKHM WHIUKATOPOB B pacTBOpax KHUCIOT H
nienoueH, n3ydenue Bzaumoienctaus okcuaa meau(ll) ¢ pactsopom cepHoit
KHUCTIOTBI, KHCIOT C METa/llaMH, peakluidl HeHUTpamu3aluu, MOoJydeHHe
HEpPaCTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO METajla JPYyTUM U3
pacTBOpa COJH, pelleHrne IKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Baxueiime
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI

[Mepuoanueckwuii 3akon u [lepuoandeckas cucteMa XUMUYECKUX SJIEMEHTOB
.M. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN



3.1

3.2

3.3

[lepBble MONBITKH KIACCHU(PUKALUU XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
TPYIax CXOTHBIX AJIEMEHTOB (IIEJIOYHBIC U IMICIIOYHO3EMEIbHBIE METAJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMdoTepHbIe

OKCHUAbI U TUAPOKCHUIBI

IIepuoanueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
HA.N. MengeneeBa. KopoTkonepuoanas W JUIMHHONIEPUOAHAS (HOPMBI
[Iepuoanueckoir cucreMbl xuMmuueckux aiemeHToB JI.MI. Menneneesa.
ITepuonst u rpynnsl. GU3MYECKUNA CMBICT MOPAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpyImiibl 3JICMCHTA

Ctpoenne aromoB. CocTaB aroMHbIX sjaep. WM30Tombl. DJIEKTPOHBI.
CtpoeHHe OSIEKTPOHHBIX O00JOYeK aroMoB TEpBBIX 20 XUMHUYECKUX
sneMeHTOB llepuoandeckoii cucremnl .M. MenneneeBa. XapakrepucTuka
XHMHYECKOI0 3JIEMEHTa IO €ro MojokeHuro B llepuoanueckoil cucreme

JI.1. MeHnneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX Y HEMETAJUIMYECKHX CBOMCTB MO TPYIIAM U IEPUOJAM.
3nauenue Ilepuommueckoro 3akoHa u Ilepuoguyeckoil  cHUCTEMBI
XAMHYECKHUX 3JIEMEHTOB IS pa3BUTHUS Hayku U npaktuku. /.M. Menzaeneen

— Y4€HBIN U TpakIaHUH

3.5

3.6

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJsipHAas M HEMOJIApHAsi) CBS3b.

3HeKTpOOTpI/IHaT€HI>HOCTI) XHMHYECKHX 3JIeMEHTOB. loHHAas CBSI3h

CreneHb OKHCJICHUSA. OKHCIUTEIIFHOBOCCTAHOBUTEIILHEIC pCaKkuu.

Hpoueccm OKHUCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: HU3YUYCHUC 06pa3u013 BCIICCTB MCTAJIJIOB H
HEMCTAJIJIOB, B3aHMOJICHCTBHE THAPOKCHUA TMHKA C PaCTBOpPaMH KHCJIOT U
menoqeﬁ, IMPOBCACHHUC OIIBITOB, HINTIOCTPUPYIOIIUX IIPpHUMCEPDBI
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ (ropeHHe, peaknuuu

pa3oKeHus, COEAMHEHNS )

9 KJIACC

Kon
1

11

IIpoBepsieMblii JJIEMEHT COePIKAHUSA

BemectBo n xumundeckas peakuus. [Toropenue

[Iepnonnueckuit 3akoH. Ileproguyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB

J.. MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH



CBOMCTB XUMHYECKHUX PJICMEHTOB MEPBBIX TpéX NEPHUOAO0B, KaJIMs, KaJIbIUA U
X COCIOMHEHHM B COOTBETCTBHMH C IIOJOXKEHHEM DJJIEMEHTOB B

HepnozmquKoﬁ CUCTEME U CTPOCHUEM UX aTOMOB

1.2

1.3

1.4

CtpoeHue BeIIeCTBA: BUIbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOU
peméTKU M BHAA XUMHUYECKOH cBs3u. Knaccudukanus M HOMEHKIATypa
HEOPraHUYeCKUX BEHIeCTB (MEXAYHApPOJHAsI U TPUBHAJIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjlacCaM HEOPraHUYECKUX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCILICCTB

Knaccudukanuss XuMHYECKMX pEaKIUid [0 Pa3IM4YHbIM IpH3HAKaM (T10
YUCI1y MW COCTaBy YYAaCTBYHOIIHMX B pC€aKHWM BCIICCTB, IO TCIIJIOBOMY
3 deKTy, 10 N3MEHEHHUIO CTENICHEH OKHCICHUS XMMUYECKUX JJIEMEHTOB, I10
O00paTUMOCTH, TIO YYaCTHIO KaTajau3aTopa). DK30- M JIHAOTEPMHUYECKHUE
peakuuy, TepMOXUMUYECKUE ypaBHeHH. [IOHATHE O CKOPOCTH XUMHUYECKOI
peakuuu

[Tonatne 06 0OpaTUMBIX ¥ HEOOPATUMBIX XUMHUYECKHX peakuusix. [lonsarue
O TOMOTCHHBIX M TETEPOrCHHBIX peakiuax. [loHATHE O XUMHUYECKOM
PaBHOBCCHUU. q)aKTopI)I, BJIMAIOIIMEC Ha CKOPOCTHb XUMHYECKOH pCakuun u

ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

1.6

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLMH, 3JEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBiieHue ypaBHEHUI
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKLUN C HCIOIb30BAaHUEM METOZA

3JIEKTPOHHOTO OajaHca

Teopus AJIEKTPOJIUTHYECKON JICCOLINAIUH. DIEKTPOIUTHI u
HeIeKTposInThl. KaTHoHbI, aHMOHBI. MéeXaHnu3M Aucconualiy BEUIECTB C
Pa3IMYHBIMHU BUJAMH XUMHUUYECKOH cBs3H. CteneHs qucconuanuu. CuiabHbIe
U cialble 3JeKTpoauThl. Peakiium MOHHOro oOMeHa. YCIIOBUS NMPOTEKaHUS
peakuuii MOHHOTrO OOMEHa, MOJIHbIE U COKpALIEHHbIE MOHHBIE ypaBHEHUS
peaknuii. CBOMCTBa KUCIIOT, OCHOBAaHUN U COJIEH B CBETE MpeCTaBIeHUil 00
ANEKTPOIUTUYECKON Jucconuanuu. KadecTBeHHblE peaklMu Ha HOHBI.

[TonsiTue o runponuse conen

1.7

XUMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAUTHYECKUX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METaNIOB U HeMeTalsioB (rpadura u
anMasa), CI0XHBIX BEUIECTB (XJIOpHAa HATPHsl); UCCIIEI0BaHNE 3aBUCUMOCTH

CKOpPOCTH XHUMHYECKOM pcaknun OT BO3ACHUCTBUSI Pa3INYHBIX (I)aKTopOB;



UCCIIEIOBaHNE  AJIEKTPONPOBOJAHOCTH  PAcTBOPOB  BELIECTB, Ipoliecca
JUCCOIIMAIIMU  KHUCIIOT, MIeJoued U cosie (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); IPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3IHAKU
MPOTEKaHHUs peakIMii MOHHOTO oOMeHa (00pa3oBaHHE OCalKa, BBIJICICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI
OKUCJIUTEIILHO-BOCCTAHOBUTEIIBHBIX peakuuii (ropenue, peakuuu
pas3joXKeHUs, COEJUHEHHMs); pacrno3HaBaHHME HEOPraHWYECKUX BEIECTB C
IIOMOIIBIO KaYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3a1a4

Hemeramier 1 ux COCANHCHUA

2.1

2.2

2.3

OO6miast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue u (usnueckue CBOICTBa
MPOCTHIX BEILECTB — raJIOTEHOB. XMMHYECKHE CBOMCTBA HA MPHUMEPE XJIOpa
(B3auMoielicTBUE C METaJJIaMH, HEMETaJUIaMu, IiesiouaMu ). XJI0pOBOAOPO/I.
ConsiHass KMCIIOTa, XMMHYECKHE CBOWCTBA, TOJIYYCHHE, IPUMEHEHUE.
JleiicTBue xjopa M XJOPOBOAOPOJIa HAa OPraHUW3M 4YeloBeka. BaxHeiue

XJIOpUAbI U UX HAXOXACHUC B IIPUPOAC

Oo6mas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapakTepHble CcTeneHu okucieHus. CrpoeHue u (uznyeckue
CBOMCTBA TPOCTBIX BELIECTB — KHUCIOpOJAa M Cepbl. AJIOTPOINHBIE
MOIUGUKAMK  KHUCIOpPOAAa U cepbl. XHMUYECKHE CBOHCTBA CEpBHI.
CepoBopopon, cTpoeHue, (HU3MYecKue W XUMHUYECKHEe CBOMCTBA. OKCHBI
Cepbl KaK TPEJACTaBUTENM KUCIOTHBIX OKcuaoB. CepHas KHCIOTa,
(dbu3MYecCKne U XUMHYECKHE CBOMCTBA (0OIIME KakK MPEACTaBUTENS Kiacca
KUCIOT U creuududeckue). XUMHUYECKHE pEeakluu, JeXalldue B OCHOBE
IIPOMBIIIJIEHHOTO CIoco0a MOJyuyeHUs: CepHOM KHUCIOThl. [IpuMeHeHue.
Comu cepHOM KHMCIOTBHI, KaueCTBEHHAas peaklus Ha Cylab(haT-HOH.
Haxoxnenue cepsl u €€ cOeAMHEHUH B MPUPOJIE. XUMUYECKOE 3arpsI3HEHHE
OKpY>KaroIel cpe/ibl COEJMHEHUSAMH cepbl (KUCIOTHBIE JOXKAU, 3arps3HEHHE

BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

Obmas xapakTtepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTEIIEHU OKHUCIEHUsA. A30T, pacnpoCTpaHEHHE B
npupose, ¢usnyeckue M XUMUYeckue cBoiicTBa. KpyroBopor azora B
npupoje. AMMHAK, ero GU3NYECKUe U XUMHUYECKUE CBOMCTBA, MOTyYeHHE U

npuMmenenue. Conu aMMOHUS, MX (pU3MUECKHMEe U XUMHYECKHE CBOMNCTBA,




2.4

npuMmeHenue. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THasi KUCJIOTa,
e€ momydeHue, (U3MYECKHE ¢ XHMHYECKHE CBOHCTBa (0OmIue Kak
Mpe/ICTaBUTeNsT  Kjacca KHUCIOT U coenuduueckue). lcnomb3oBanue
HUTPATOB W COJIEH aMMOHHS B Ka4eCTBE MHHEPAIBHBIX YIOOpEHUH.
XuUMUYecKoe 3arps3HEHHE OKpYXKalolled cpeabl COeNWHEHUSMHU a30Ta

(KUCTIOTHBIE JJOK/IU, 3arPsI3HEHNUE BO3/1yXa, IOYBBI U BOJIOEMOB)

docthop, amnorpomHbie Momudpukanuu  pochopa, umveckue U
xumuyeckue cpoiictBa. Oxcun  dochopa(V) u  dochopras xuciora,
¢busnueckne © XHMHYECKHME CBOWCTBA, TMoyydeHue. lcmonp3oBaHue

(dhocharoB B KauecTBE MUHEPAIBHBIX yI00pEHUM

2.5

2.6

OO6mas xapaktepuctuka 3meMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCICHHUSA. YTJIEepoJd, aJIOTPOIHbBIE
MOTUGUKAINH, PACIIPOCTPAHEHHE B MPHPOJE, (PU3MUECKUE M XUMHUYECKHUE
cBoiictBa. Apncop6uusi. KpyroBopor yrmepoma B mpupome. OKcHIbI
yriaepoaa, ux (U3MUecKue U XUMHUYECKHE CBOWCTBA, JEHCTBHE HA JKUBbHIE
OpraHM3Mbl, TMOJY4YeHHE M NPUMEHEHHE. OKOJIOTHYECKHE MPOOJIeMBlI,
cBsA3aHHbIE ¢ okcuaoM yrieponaa(lV); rumoreza ri00aqbHOTO MOTETICHUS
KIIMMaTa; MapHUKOBBIA 3¢ dekt. YrompHas Kuciora U €€ CONH, HUX
¢usznvyeckue W XUMHYECKHE CBOKMCTBA, MOJY4YCHHE U TPUMEHEHHE.
KauecTtBennas peakius Ha kapOoHaT-MOHBIL. Vcmonbp3oBaHue kapOOHATOB B

6I)ITy, MCIUIHUHE, ITPOMBIINIJICHHOCTH U CEJIbCKOM XO03s1CTBE

[lepBoHayasnpHble TOHATUS 00 OpPraHUMYECKUX BELIECTBaX Kak O
COEIMHEHUSX yriepoja (MeTaH, 3TaH, STHJIEH, alleTHIIeH, 3TaHOJ, MNINIEPUH,
yKCycHast kuciaora). Mx cocraB u xumumdeckoe crtpoeHue. Ilonarue o
OMOJIOTMYECKH Ba)KHBIX BEILECTBAX: XKHUpaX, Oeskax, yriaeBojax — U UX poiu
B OKM3HM uyeloBeKa. MaTepuaibHOe €IMHCTBO OPraHUYeCKUX U

HEOPTraHNYCCKUX CO€OUHEHUI

2.7

Kpemuuii, ero ¢Qusuyeckne U XUMHUYECKHE CBOWCTBA, TMOIy4YeHHE U
npumenenue. CoenuHeHus KpeMHus B npupoje. O01me npeacraBieHus: oo
okcuae kpemHusA(lV) wu  kpemHueBoit  kucinore. CHIUKaTBl, UX
WCIOJIb30BaHNE B OBITY, MEIWIIMHE, NPOMBINUICHHOCTH. BakHeWmme
CTpOUTENbHBIE  MaTepuanbl: KepaMHKa, CTEeKJIO, IIeMEHT, OeToH,
xene300eToH. [IpoOnembl 6€30MacHOrO  MCIMOJIB30BAHUSI CTPOUTENBHBIX

MaTCpHraJioB B MMOBCEIHEBHOM KU3HU

2.8

XHUMHUYECKHI 9KCIICPUMCHT: U3YUCHUC 06pa3u0B HCOPTaHUYCCKUX BCIICCTB,



3.1

3.2

CBOWCTB COJITHOM KHCJIOTBI; MPOBEACHUE KAUYECTBEHHBIX pEAKIHMM Ha
XJIOPUJ-MOHBI ¥ HAOJIOJCHHE TMPU3HAKOB WX TPOTCKAHUS; OIBITHI,
oTpaxawlue (QU3NYEeCKUe U XHMHUYECKHE CBOMCTBA TaJIOTEHOB M UX
COEUHEHMH (BO3MOYKHO HCIIOIb30BaHUE BUAEOMATEPHUAIIOB); O3HAKOMIICHUE
¢ o0pa3uamu xJI0puI0B (TajJoreHu10B); 03HAKOMJIEHHE ¢ 00pa3liaMu Cephl U
e€ coeauHEHUSIMU (BO3MOXKHO  HCIOJB30BAaHUE BUJEOMATEPHUAIIOB);
HaOmoleHne  mpouecca  oOyriMBaHUS — caxapa  [OJA  JIGHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3YyYEHHE XHMHYECKHX CBOWCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, MPOBEJCHHE KAaueCTBEHHOH peakluu Ha
cynb(ar-uoH u HaOJrOAeHUE MpHU3HAKa e MPOTEKaHHs; O3HAKOMJICHHE C
(bU3MYECKMMH CBOMCTBaAMHU a30Ta, ¢ochopa U UX COCAMHEHHUH (BO3MOKHO
WCIIOJb30BaHNE BHUAECOMATEPHUATOB), OOpa3laMu a30THBIX U (ochHOpHBIX
ynoOpeHuil; moimydeHue, coOupaHue, paclo3HaBaHUE U U3Yy4eHHE CBOICTB
aMMHaKa; MPOBEJICHUE KAYeCTBCHHBIX PEaKIMii Ha MOH aMMoHHs U (ocdar-
MOH Y M3YYEHHE IMPU3HAKOB HUX [MPOTEKaHUs, B3aUMOJCHCTBUE
KOHLUEHTPUPOBAHHOM  a30THOW  KHCIOTBI €  MeAbl0  (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPUANIOB); M3y4YCHHE MOJEled KPUCTAJUTMUYECKUX
pemérok anMasa, rpaduTa, (QyUIepeHa; O3HAKOMIIGHHE C IPOLECCOM
ancopOLMU  pacTBOPEHHBIX  BEIIECTB  AKTUBHPOBAaHHBIM  yIIEM U
YCTPOMCTBOM NPOTHBOrasa; IIOJIyu€HUE, COOMpaHHUE, pacllO3HABaHUE U
M3y4YEHUE CBOWCTB YIJIEKHUCIIOrO ras3a; MpOBEACHUE KAUYECTBEHHBIX PEaKIUM
Ha KapOOHAT- ¥ CHJIMKAT-MOHBI M HM3YYEHHE NPU3HAKOB HMX IMPOTEKAHWS,
O3HAKOMJICHHE C MPOAYKIHMEW CHJIMKATHOW MPOMBIIIIEHHOCTH; PpELIEHUE
AKCIIEPUMEHTAJBHBIX 3a7ay 1o TeMe «BaxHellme HeMeTalabl U HUX

COCOIUHCHUA»
Mertannsl 1 uX COCAUHCHUA

OO6m1ast XapakTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noJyioxkeHus B Ilepuoguueckoil cucreme XUMHUYECKUX dneMeHToB 1.
MenneneeBa u cTtpoeHust aromoB. CTpoeHHe MeTauioB. Mertamindeckas
CBA3b U METAJJIMYECKas KPUCTAIUINYECKas PEIIETKA. DJIEKTPOXUMUYECKUN

P HAIPSKEHUN METAJLIOB

Ousnyeckue M XMMHUYECKHE CBOWCTBa MeTaioB. OOmmue crnocoObl
nojryyeHus MetamioB. [loHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI
3alUThl UX 0T Koppo3uu. CrijiaBel (CTallb, YyTyH, JIOPATIOMUHHMA, OpOH3a) U

HUX IPUMCHCHUC B 6BITy 1 NPOMBIIIINICHHOCTHU



3.3

[Ileounble MeTaIIbL: NOJOXKeHUE B [leproanyueckoil cucreMe XUMMUYECKUX
sanementoB JI.MI. MeHueneeBa; CTpO€HHE HMX AaTOMOB; HAaXOXICHHE B
npuposie. Pu3nueckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpEe HATpUs U
KaJ'II/ISI). OKCI/II[LI u I‘I/II[pOKCI/II[BI HanI/ISI 1 KaJusl. HpI/IMeHeHI/Ie IICJIOYHBIX

METAJIOB M UX COCI[I/IHGHI/Iﬁ

3.4

Illenoyno3emMenpHble METaJIBl MarHui W KalblUM: IIOJIOKCHHE B
Ilepuonnueckoir cucreme xumuuyeckux odneMeHToB J[.M. MeHnneneesa;
CTPOCHHUE MX aTOMOB; HaXOXKJE€HHUE B npupoae. Puzndeckue 1 XUMUYECKUE
CBOWMCTBAa MarHusi M KajablUs. BakHeWmme coenuHEHUs Kaiablius (OKCH,

TUAPOKCH, colin). KECTKOCT BOJBI U CLIOCOOBI €€ yCTpaHEHHS

3.5

AmomuHuil: nosokeHne B [lepuoanyueckoi cCucTeMe XUMHUYECKUX AJIEMEHTOB
J.. MenpeneeBa; CTpOCHUE aTOMa; HaXOXKJIeHUEe B npupojie. Puznyeckue u
XAMAYECKAE CBOWCTBA AaMOMUHHSA. AMQOTEpHBIC CBOWCTBA OKCHAA U

THAPOKCHU A aJIOMUHUA

3.6

3.7

4.1

XKenezo: nonoxenue B Ilepuonnyeckoit cucreMe XMMHYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; ctpoeHue aToma; HaxoxAeHue B npupoae. dusnyeckue u
XUMHYecKHe cBoicTBa xene3a. Okcuipl, ruapokcuas U conu xeneza(ll) u

xeneza(lll), ux cocras, cBOMCTBA U MTOTyYCHUE

XUMUYECKUI SKCIIEPUMEHT: O3HAaKOMJIEHHE € o00pa3lamMu METaJIOB U
CIUIaBOB, X (PM3UYECKUMHU CBOMCTBAMU; M3YYCHHUE PE3YJIbTaTOB KOPPO3HU
METa/UIOB (BO3MOKHO HCIOJIb30BAaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCHJa Kaiubllusi M HATPUS C BOJOM (BO3MOXKHO
WCTIOJIb30BaHNE BHCOMATEPHAIIOB); MCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpolecca TOpPEHHs Kejle3a B KHUCIOpoAe (BO3MOXKHO HCIHOJIB30BaHUE
BHJICOMATEPHAIIOB); TPHU3HAKOB IMPOTCKAHHWS KAaYCCTBCHHBIX pEAKIMi Ha
HOHBI (MarHus, Kalblus, adroMuHus, uHKa, kenesa(ll) u xemesa(lll),
meau(ll); naOmrogeHne M omucaHWe MPOIECCOB OKPAIIWBAHUS IJIAMEHHU
MOHAMHM  HATpus, Kauusd ¢  Kalublus (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEPHAJIOB); HCCIIEOBaHNE aM(OTEPHBIX CBONCTB THAPOKCHIA
ATIOMHUHHS U TUAPOKCUIA ITUHKA; pelIeHHe AKCIEPUMEHTAIbHBIX 3a/1ad Mo

TeMe «BaxkHelmne MeTauIbl U UX COEIUHEHUI
XHMHS M OKpYyXkaromas cpeaa

Hosrie MaTCpHraJibl U TCXHOJIOTHH. BemectBa u MaTepuajbl B MMOBCEAHEBHOMH
JKU3HH YelIOBeKa. XUMUS U 310pPOBEE. be3omacHoe ucmonn30BaHuEe BENIESCTB

N XUMHUYCCKUX peaKL{I/Iﬁ B 6BITy. HepBa;I IIOMOIIb IPpH XUMHUYCCKUX OKOIrax



" OTPAaBJICHUAX

OCHOBBI

9KOJIOTHYECKOU I'paMOTHOCTH. Xumuaeckoe 3arpsA3HCHUC

okpyxatomen cpeapl [IJIK. Ponb XMMHUM B pELICHUH 3KOJIOTUYECKUX

4.2
npoOiem. [IpupoaHbIe HCTOYHUKHN YTIEBOAOPOJOB (Yrojb, IPUPOIHBIN ras,
He(TH), IPOILYKTHI X MEPepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
43 XUMHYECKUI DKCIIEPUMEHT: H3y4eHHE OOpa3loB MaTEpPHAIOB (CTEKIIO,
' CIIaBBI METAJUIOB, TOJUMEPHBIC MATEPHAIIBI)
INPOBEPSAEMBIE HA OI'D 110 XUMHWU TPEBOBAHMUS K

PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30B0Or0 ypOBHSI 0CBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 001ero oopa3osanusi Ha ocHoe ®I'OC

1

Hpe,[[CTaBJ'IeHI/IeZ

11

1.2

13

O TMO3HABAEMOCTU SIBJICHUI MPHUPOJAbI, MOHUMaHHE OOBEKTHUBHON
3HQUMMOCTH  OCHOB  XHMMHMYECKOM  HAyKH Kak  oO0jacTu
COBPEMEHHOT'0 €CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyIbTyphl U
MPAKTUYECKOUN AEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO
o011ecTBa; MOHMMaHUE MECTa XUMUU CPEIU IPYTHX €CTECTBEHHBIX
HayK

O HAYYHBIX METOJAX IT03HAHUs, B TOM YKCIIE IKCIEPUMEHTAIbHBIX
U TEOPETUYECKUX METOAAX MCCIEHOBAaHUS BEIIECTB M M3YYEHUS
XMMHMYECKUX pEaKUul; YMEHUE HCIOJb30BATh MOMAEIHU JJIs

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpopecCHOHATHHOU MACATEIBHOCTH, CBSI3AHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JNOCTUKEHUSIX XMMHUYECKON HayKH, YTO MO3BOJIUT OOy4arOLIUMCS
paccmaTtpuBaTh  XUMHIO  Kak  chepy  cBoed  Oymymei
poeCCUOHATBHON JIEATETLHOCTH M CIEJIaTh OCO3HAHHBIN BHIOOD
XUMHUH KaK Mpo(UILHOTO TpeaMeTa MpH Mepexojie Ha ypOBEHb

cpemHero o0Imero oopa3oBaHms

Branenne cucreMoll XMMHUYECKMX 3HAHUM W YMEHUE NPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:



2.1

BaXHEUIINE XUMHUYECKUE TOHSITHUSA: XUMHYECKHI 3J€MEHT, aToM,
MOJIEKYJIa, BEMIECTBO, IPOCTOE U CI0KHOE BEIIECTBO, OJJHOPOIHAS U
HEOJHOPOJHAS CMECh, OTHOCHUTEJIbHbIC aTOMHAs W MOJIEKYJIsIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBII
00bEM, OKCHJ, KUCIOTAa, OCHOBAHUE, COJIb (CPEIHsIs), XUMHUECKas
peakuusi, peakiMyd COCIUHEHUs, PEaKLIUU Pa3JIOKEHUs, pEaKIuu
3aMeIleHus], peakiiuu 0OMeHa, Ter1oBor AP (EKT peakinu, 3K30- U
SHJIOTEPMHUUECKHE PEaKIIUU, PaCTBOP, MacCoBasi JOJSI XUMHUECKOTO
JJIeMEHTa B COCIMHEHHHM, MaccoBas JOJdsl M IPOLIEHTHAs
KOHIIGHTpAlMsl BEIIECTBa B PAcTBOpE, SAPO aToma, HIICKTPOHHBIN
CIIOM aToMa, aTOMHasi OpOUTalb, PaJUyC aToOMa, BAJCHTHOCTD,
CTENEeHb OKUCIICHHSI, XUMHUYECKasi CBSI3b, SJICKTPOOTPHLIATEIHHOCTD,
MOJISIpPHAsE W HEMOJIIpHAs KOBAJICHTHAsl CBsI3b, HOHHAs CBS3b,
MeTaJsIMuecKass CBSI3b, KpUCTAUIMYECKas pemeTka (aToMHasl,
WOHHAs, METaJuIn4ecKas, MOJIEKYJsSIpHasl), WOH, KAaTHOH, aHHWOH,
QIIEKTPOJIUT W HEIIEKTPOIUT, SIEKTPOIUTHYECKAsT TUCCOLMAIINS,
peaki HOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaKkuuy, OKUCIHTENb W  BOCCTAHOBHUTENb, OKUCICHHE U
BOCCTQHOBJICHHE,  JJIEKTPOJIM3,  XUMHUYECKOE  PaBHOBECHE,
oOpatumble M HeOOpaTUMbIE PpEaKLUU, CKOPOCTb XHMHUYECKOH

pCaKnnu, Karajinu3aTop, HI[K, KOppo3usa METAJIJIOB, CIIJIaBbI

2.2

2.3

OCHOBOITOJIArarOlA€ 3aKOHbl XMMHH: 3aKOH COXPAHEHUS MAaCCHhlI,
nepuoanueckuid 3akoH J[.M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJPO

TEOPUM  XHMHMM: aTOMHO-MOJIEKYJSIDHAs  TEOpHUs,  TEOpHs

BHCKTpOHHTquCKOﬁ AucCoranumn

Brnanenne ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHUE TPABWIBHO HCIOJNb30BATh HW3YUYEHHBIE BEIIECTBA W
MaTepuaibl (B TOM 4YHcCe MUHEpalbHbIE YIOOPEHMs, METalIbl U
CIUIaBBI, TMPOAYKTHl MEpPepadOTKH MPHUPOAHBIX HUCTOYHHKOB
YTIIeBOJIOpOAOB  (yrisi, TMPUPOMHOTO Taza, HedTH) B OBITY,
CEJIbCKOM XO3SIICTBE, HAa MPOM3BOJCTBE M MOHHMMAHHME 3HAUEHUS
XKHUPOB, OEIKOB, YIJI€BOJOB JJsi OpPraHu3Ma 4YeJOBEeKa; yYMEHHUe
MPOTHO3UPOBATH BJIMSHUE BEIIECTB U XUMHUYECKHX MPOLECCOB HA

OpraHM3M YeJIOBeKa U OKPYXKAIOIIYIO IPUPOAHYIO CpeLy




3.2

3.3

3.4

YMCEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMU JPYTIUX

y4eOHBIX MPEIMETOB

HaJIW4ue OmbITa pabOThl ¢  Pa3IMYHBIMH  HMCTOYHUKAMU
uHdpopManud TO XUMHUHM (HaydHas W  HAy4YHO-TIOMYJspHAs
JIuTepaTypa, ClIoBapH, CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBATh MH(OpPMAIMIO O BEIIECTBAX, MX
MpPEBpAlICHUSIX W TMPAKTUYECKOM TPUMEHEHHMH W  YMEHHE

HCIOJb30BaTh €€ s peicHuA y‘le6HO-H03HaBaTeJ'IBHI>IX 3aJa4

Bnagenue ocHOBaMM NMOHATHMMHOIO ammnapara U CHMBOJIMYECKOIO
A3bIKa XMMHU JJIi  COCTaBJICHHS (OPMYJT HEOPTaHUYECKHX
BELIECTB, yYPaBHEHUN  XMMHMUYECKHX  PEaKLHUi;  OCHOBaMHU

xumudeckoit HomeHknatypsl (IUPAC u TpuBransHON)

YMeHnue  oOBSACHATH  CBSI3b  IOJOXKEHUS ~ DJIEMEHTa B
Ilepuoguueckoil CUCTEME € YHMCIOBBIMH  XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsj sAapa,
o0I1iee 4YMCIO 3JIEKTPOHOB), pPACIpPEeIEHUEM D3JIEKTPOHOB 110
SHEPreTHUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX MEPHUOIOB, KaIMs

1 KaJlbIusA

7.1

IIpencraBinenne O NEPUOJUYECKOW  3aBHCHMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (pamuyc aToMma,
JIEKTPOOTPHUIATENBHOCTD), TMPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUs 37eMeHTOB B llepuoanueckoil cucreme (B MalbIx
Nepuosiax M TJaBHBIX MHOATPYNIAax) U AJIEKTPOHHOTO CTPOEHUS

aToma
YMmenue knaccuuuupoBarh:

XUMHUYCCKHUC 3JICMCHTEI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHNYCCKUEC pCaKINn

YMeHuE Onpeneiarh:

8.1

8.2

8.3

BaJICHTHOCTh MW CTCICHb OKHCICHUA XHUMHYCCKHX JJICMCHTOB,

3apsiT HOHA

BUJ XHMHYECKOH CBS3M U THUI KpHCT&J’IJ’IH‘-ICCKOfI CTPYKTYPLEI B

COETUHEHUIX

XapakTep cpeibl B BOJHBIX pacTBOpax BeHIeCTB (KHCIOT,




OCHOBaHHH)

8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBarh GU3NUECKUE M XUMUUYECKHE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOA, Tpadur, amMmas,
9.1 KpeMHHH, a30T, dochop, cepa, XJIop, HATPUN, KaIWi, MarHui,
KaJIbIIUM, aTFOMUHHM, JKEJI€30)
CIIOKHBIX BEIECTB, B TOM YHCJE WX BOJHBIX PacTBOPOB (BOIA,
aMMHaK, XJIOPOBOIOPOJ, CEPOBOAOPOJ], OKCHUIbI M THUAPOKCHIBI
9.9 MetaioB I-11A rpynn, amromunus, meau (1), unnka, xxenesa (Il n
' I11), okcuasl yraepona (11 u 1V), xpemuus (1V), azota u dpochopa
(11'u V), cepor (IV u VI), cepaucrasi, cepHasi, a30TUCTas1, a30THAs,
dbocdopHas, yronbpHas, KpeMHUEBask KUCIOTa U UX COJIH)
MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOICTBA BEIIECTB B
9.3 3aBHUCHMOCTH OT MX COCTaBa U CTPOCHUS, MPUMEHEHHE BEIIECTB B
' 3aBUCHMOCTH OT HX CBOWCTB, BO3MOXHOCTh IPOTEKaHUS
XUMHYCCKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
10 YMeEHUE COCTaBJIATh MOJICKYJSIDHBIC W HMOHHBIC ypaBHEHUS
peaxkuuii, B TOM 4Hce:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl
103 WUTIOCTPUPYIONINX XUMHYECKHE CBOWCTBA HW3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 VYMeHue BEIYUCIATh (TPOBOUTH PACUETHI):
111 OTHOCHUTENIbHYI0 MOJIEKYJISIPHYI0O U MOJISIPHYIO Macchl BEIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COSTMHCHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSM XUMHUYECKHUX PEaKIUd M HAXOJUTh KOIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKInu
12 Bnanenue (3HaHne OCHOB):
191 OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWS (HAOIIOACHUE,

HU3MCPCHHUEC, OKCIICPHUMCHT, MOI[eJII/IpOBaHI/IC) npu HU3y4YCHUU



12.2

BCIIECTB M XHMMHYCCKHX SIBJICHUH; yMeHHe chopMyIupoBaTh
po0JIEMY M ITPEUIOKUTD IYTH € peIIeHuUs
0e30macHOil pabOThl ¢ XMMUYECKUMHU BEIIECTBAMH, XHUMHUYECKOMN

MOCYZA0H U JIabopaTOpHBIM 000pyI0BaHUEM

12.3

mpaBwiIaMud  0O€30MacHOro  oOpamieHuss ¢ BEIIeCTBAMHU,
UCIOJIb3YEMBIMH B IIOBCEIHEBHOM KM3HU, IPAaBUJIaMHU IIOBEICHUS
B LEMIX cOepeXeHUs] 30pOBbS M OKPYXKAIOIIEH MPUPOJHOM
cpezbl; NMOHMMaHuE Bpena (OMACHOCTH) BO3ACHUCTBUS HA JKUBBIE
OpPTraHu3MBbl ONPEICNEHHBIX BEUIECTB, CHOCOOOB YMEHBIICHHS H

IpeaAOTBPAIICHUA UX BPpEIHOI'O BO3I[€I>1CTBPIH

13

131

Hanuuue IMPAKTUICCKHUX HaBBIKOB IJIaHUPOBAHUA n

OCYHICCTBJICHHUSA CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

HU3YyUCHUC n OIIMCaHHEC (bHSI/I‘IeCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUEC C (l)I/I3I/I‘ICCKI/IMI/I n XHMHYCCKHMMHU SABJIICHUAMU,
OIIBbIThI, WJIIIOCTPHUPYIOMIUC IMPU3HAKHU HNPOTCKAHUA XUMHYCCKUX

peakuuii

13.2

HU3YyUCHHUC cIoco0oB pasaciiCHus cMmeceit

13.3

134

135

13.6

13.7

MOJIYUYCHHE KHUCIOpOAa U H3YUYCHUC CT0 CBOI>'ICTB; TIOJIYYCHHC
BOAOPOAAa U U3YUYCHUE €TI0 CBOfICTB; IMOJIYYCHHEC YIJICKHUCJIOIO ra3a
U U3y4dCHHUC €TI0 CBOI>'ICTB; MNOJIYYCHHEC aMMHAKa W HU3Y4YCHHC C€ro

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MaccOBOM JoJiei

PacTBOPEHHOTO BEIIECTBA

NPpUMEHEHUEe  MHJIUKATOpOB  (JlakMyca,  METWIOpaHXka U
(deHondTanenHa) A oNpeesIeHUs XapaKkTepa Cpe/ibl B pacTBOpax

KHUCJIOT U IIejI0uen

HUCCIICAOBAHHUEC H OIIMCAaHHC CBOMCTB HCOPraHNM4YCCKUX BCIICCTB
Pa3IMYHbIX  KJIACCOB; U3YUCHUC B3aMOJCHCTBUS KHUCIOT C
METaljlaMu, OKCHJaMH MCTaII0B, PaCTBOPUMBIMHA n
HECPACTBOPHUMbBIMU OCHOBAaHUSMMU, COJISIMH, IMMOJIy4CHUC
HEPaCTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHEC OJHOI'O MCETajllla
APYyruM H3 pacTBoOpa COJIM; UCCIICAOBAHUC aM(I)OTepHLIX CBOICTB

THAPOKCHUI0B AJTFOMHUHUA 1 TUHKA

PEIICHUE OKCICPUMCHTAJIBHBIX 3aJad I10 TEMaM: «OCHOBHEBIE




KJIacChl HEOPTraHMYECKUX COCIUHEHUN»; «IIECKTPOJIUTHIECKAS
Iucconuanussyy, «BakHeHIIne HEMETalnabl M WX COCIUHCHUSY,

«BaxHelmme MeTaaabsl 1 UX COCAUHCHUA»

13.8

14

XMMHUYECKHE  OKCICPHUMEHTBI, WUTIOCTPUPYIOIIHE  MPU3HAKH
MPOTCKaHMs PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIHH
Ha TPUCYTCTBYIOIIME B BOJHBIX pAacTBOPAaX HOHBL XJIOPHI-,
Opomuna-, womun-, cynbdar-, ¢ocdar-, kapOoHAT-, CHIUKAT-
AQHHUOHBI, TUAPOKCH/I-UOHBI, KATHOHBI AMMOHUSI, MarHus, KaJIbIHs,

aTOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), IMHKA

VYwmenue:

141

NpEACTaBJIATE PE3YJIbTATBl JSKCIICPUMCHTA B (1)opMe BBIBOJOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6JII/III N BBIABJATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

yCTaHAaBIMBaTh  CBS3UM  MEXIYy  peaabHO  HaOJII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMH UM TIPOIECCAMU, MPOUCXOISAIIMMHU B
Makpo- U MHUKPOMHUpE, OOBSACHATh MPUYUHBI MHOTOOOpa3us

BCIICCTB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 [IepBoHaYaIbHBIE XUMUYECKHE ITOHATHUS
11 UucTtsie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei
19 ATOMBI U MOJEKYyJbl. XHUMHUECKHE 3JeMeHTbl. CHMBOJIBI XHMHUYECKUX
' 971eMeHTOB. [IpocThie U Cl10KHBIE BEIIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3JE€MEHTOB.
' CreneHb OKHUCIIEHUS
3aKkOH TOCTOSHCTBA cocTaBa BeulecTB. OTHOcHUTENbHash aTOMHas Macca.
14 OtHocuTenbHass MOJEKyJspHas Macca. MaccoBas J0is8 XUMHYECKOIO
3JIEMEHTA B COCINHEHUH
L5 KonnyectBo BemectBa. Monb. Mosnsipas macca. MossipHblii 00bEM Ta30B.
' B3anMocBsA3p Konu4ecTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIECTBA
16 @u3nyecKkue U XUMUYECKHE SBJICHUs. XMMHAUYECKasl peakus U €€ IpU3HaKH.
' 3aKOH COXpaHEHMS MACCHI BEIIECTB. XMMHUYECKHE YPaBHEHHUS



2.1

2.2

[Tepuonuueckuii 3akoH u Ileprnoandeckas cucreMa XUMHYECKUX SJIEMEHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

Ilepnonnueckuin 3akoH. llepuoguyeckas cucreMa XMMHYECKUX JJIEMEHTOB
JA.N. Menneneepa. Ilepuoasl u rpynmnbl. uszndeckuii CMbICT TOPSIAKOBOTO
HOMEpa, HOMEPOB [IEpHOJia U IPYIIIbI AJIEMEHTA

Crpoenne aroMoB. CocTaB aTOMHBIX sjep. M3oromnbl. Dnektponsl. CTpoeHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB TNepBbIX 20 XHUMHYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremsl .. Menaeneena

2.3

3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEpPBbIX
TpEX HEPUOIOB, Kajus, KaJIbLUs (paguyca aTOMOB,
JIEKTPOOTPHULIATEIbHOCTH, METANINYECKUX M HEMETAJUIMYECKUX CBOMCTB) U
UX COEIUMHEHUHI B COOTBETCTBUM C  IIOJIO)KEHHUEM JJIEMEHTOB B

HepHOHquCKOﬁ CUCTCMC U CTPOCHHUCM UX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass cBa3b. KoBaneHTHas (moyisipHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJIeMEHTOB. VoOHHas  CBs3b.

Mertannuueckas CBSI3b

3.2

Tunsl KpucTaNIMYecKuX pemeEToK (aToMHas, HOHHAs, MeTaJlIn4ecKas),
3aBUCHMOCThH CBOMCTB BEILLECTBA OT THIA KPUCTAJUIMUECKON PEIIETKY U BUAA

XHUMHYECKOH CBI3U

Baxwnerime npencraBuTeNM HEOPTaHMYECKHX BellecTB. HemeTtamwibl U ux

COeIMHEHMS. MeTaibl U UX COeIUHEHUS

4.1

Knaccuukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX COEIMHEHHH: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, am(poTepHBbIE) u
Hecosieo0pa3yrole; OCHOBaHMN (LIETOYM M HEPACTBOPUMBIE OCHOBAHMS);
KHACJIOT (KUCIIOpPOACOJepKaUe ¥ OeCKHCIOPOAHBIE, OXHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJEH (CpeIHUX M KUCIIBIX)

4.2

4.3

4.4

®dusnueckue W XUMHUYECKHE CBONCTBA MPOCTBIX BEIIECTB-HEMETAIUIOB!
BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnueckre 1 XUMUYECKHE CBOWMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUs,  Kajius,  MarHus W KaJblUs,  QJIIOMHHHUSA,  JKele3a.

DNEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUA METAJUIOB

Ou3nyeckue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHI

HEMCTAJJIOB: XJIOPOBOJAOPOaAA, CCPOBOAOPOAA, aAMMUAKA



dusnuecKkue U XMMUYECKHE CBOWCTBA OKCHAOB HemeTtaios: cepol (1V, VI),

4.5 asora(ll, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuus(lV).
[TonydyeHnne OKCHI0B HEMETAIIIIOB
15 Xumudeckue cBoiictBa okcunoB: MetaioB |IA-IIIA rpymm, munaka, meau(ll) u
' xemne3a(ll, 1). [TonyueHre OKCHIOB METAJIJIOB
XUMUYECKHE CBOMCTBA OCHOBaHHUUW M aM(OTEPHBIX TUAPOKCUIOB (HA
4.7 IIpUMepe TUIPOKCHUIOB aIFOMHUHUS, *Kele3a, HuHKa). [lomyuenne ocHoBaHuit
1 aM(bOTEPHBIX TUIAPOKCUIIOB
O6mmue XUMHYECKHE CBOICTBa KHCIIOT: XJIOPOBOJOPOHOM,
A8 CEpOBOJIOPOHON, CEPHUCTOU, CEPHOU, a30THOU, (HOCPOPHOIA, KPEMHHUECBOM,
' yroiibHOM. OcoOble XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU H
a30THOM KucnoT. [lonydenue kucior
4.9 OO0mue XUMUYECKUE CBOMCTBA cpeHuX coneid. [Tomyuenue comeit
410 [Tonyuenue, cobupaHue, pacrno3HaBaHUE BOJOPOAA, KHUCIOpPOJa, aMMHaka,
' YIIIEKUCIIOTO Ta3a B 1aboparopuu
411 [Tonyuenne aMmuaka, CEpHOM U a30THOM KHUCIOT B MPOMBIIUICHHOCTH.
' Oo6m1re cocoObl MOTYyYSHHUS METAJUIOB
4.12 I'enetnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTaHHUUECKUX COCIMHEHHIMA
5 XUMUYECKUE peaKinu
Krnaccudukanys XuMHYeCKUX PEaKIIUi MO Pa3IuyHbIM MPU3HAKAM: 110 YUCITY
5.1 U COCTaBY YYAacTBYIOLIMX B PEAKIMU BELIECTB, MO TEMJIOBOMY 3P deKTy, Mo
U3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX IIEMEHTOB
£ 5 TemnoBoii 3 deKkT XUMHUYECKOW peakIuH, TePMOXHUMUYECKUE YpPaBHEHHS.
' DK30- U 3HJI0TEpMUYECKHE peakuuu. TepMoXuMU4ecKre ypaBHEHUS
OKHCINTENEHOBOCCTAHOBUTEIbHBIE peaxuu. Oxucnurenu u
5.3 BoccTaHOBUTENM. [Ipoliecchl OKUCIEHUsS M BOCCTAHOBIICHUS. DJIEKTPOHHBIN
OaslaHC OKMCITUTEIbHOBOCCTAHOBUTENIBHON peakliuu
Teopus  snexTpoauThyeckoM  auccounanu.  KaTHOHBI,  aHMOHBIL.
5.4 DNEKTPOIHUTHI U HEANEKTPOJIUTHL. CHIIbHBIC U ci1a0bie JIeKTPOoIuThl. CTeneHb
JUCCOLMAUN
- Peakiiun noHHOrO 0OMeHa. Y CI0BUs MPOTEKaHUs peakiii HOHHOro oOMeHa,
' TMIOJIHBIE U COKPAILIEHHbIE HOHHBIE YPABHEHUSI peaKuit
6 XUMHS ¥ OKpYKaromas cpeaa
6.1 BemiectBa m Marepuasibl B MOBCEIHEBHOM >XKM3HM 4YesnoBeka. be3zomacHoe




HCIOJIb30BaHUE BEIIECTB U XUMHUYECKHX PEaKIHi B JabopaTopuu U OBITY.
IlepBast moMoILb IPU XUMHUYECKHUX 0KOTaX U OTPABICHUIX
XHUMHUYECKOE 3arpsi3HEHUE OKpYKAoLEeH cpeabl (KUCIOTHBIE JO0XKIU,

3arpsA3HCHUE II0YBEI, BO3AyXa U BOI[OéMOB), CIIOCOOBI €ro MNpEaoTBPAIICHHAA

6.2 [Ipenenbuas nomyctumasi kouuentpanus BemiectB (IIJK). Pons xumuu B
pEIIeHUH DHKOJIOTUYECKUX TMpolieM. YcCuieHue NapHUKOBOro 3ddekra,
pa3pylLieHre 030HOBOI'O CJIOS
[Ipumenenue cepsl, a30Ta, pochopa, yriaepoaa, KpeMHUS U UX COSIUHEHUI B
OBITY, MEAWIIMHE, MPOMBINIJICHHOCTH M CEIBCKOM Xo3siicTBe. [IpuMmeneHue

6.3 METa/UIOB M CIUIaBOB (CTajb, YyryH, AIOPATIOMUHHNA, OpoH3a) B OBITY M
MPOMBIIUIEHHOCTH WX coenuHeHud. [loHsTME O KOppo3WM METauIoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HUH

6.4 [IpupoaHble MCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(Th),

' MIPOJYKTHI UX MepepaboTKku (OEH3UH), X POJIb B OBITY U MPOMBILUIEHHOCTH
[lepBoHayabHBIC MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COSTMHEHHSX
65 yriepona (MeTaH, 3TaH, STWJIEH, aleTWIEH, J3TaHOJN, TIJIHLEPUH, YKCYyCHas
' kucinota). IloHATHE O OHMONOTMYECKH BAaXKHBIX BEIIECTBAX: XHUPAX, OeJKax,
YIJIEBOJIaX — U UX POJIH B )KU3HU YENIOBEKa

7 Pacuérer:

7.1 o GpopmyaaM XUMUYECKUX COeTMHEHUN

7.2 Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHUYIECKUM YPABHCHHSIM

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
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