MUWHUCTEPCTBO NPOCBEINIEHUA POCCUMICKOM ®EJIEPAIIIN

MunucTepcTBO 00pasoBanusi TBepckoii 001acTH

Mopapy Ceetiiana BaaguMupoBHa

YHYOY Toponeukas rumuazusi umenn Ilarpuapxa Tuxona

PACCMOTPEHO

Ha 3acenannn
eJaroru4ecKoro COBETa

3amricioBa B.1.
[Tporoxon Nel ot 31 08 2023

COI''TACOBAHO YTBEPXIEHO

Ha o0mmem cobpanuu JlupexTop ruMHa3HH
00yyYaromuXcs, UX
poauTeneu, yuuTenen

3amricioBa B.1.
[Ipuka3 Ne41 ot 01 09.2023r.

NBanosa H.H..
[Ipotokoin Nel ot 31.08 2023

PABOYASA ITPOTPAMMA
(ID 393655)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

JUTsl o0y4aromumxcs 8 Knacca

r.Toponen 2023 rox



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPEnoJaBaHus Y4eOHOro mpeaMera « XuMHUsH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM NOa€T MNPEACTABICHUE O LENsAX, OOIEeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM 00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>XKHUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
npo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
0oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4yeOHOM  JIeSTEIbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH 00yYaroOIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XMUMHUHU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 JICKTPOIUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTtBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHIS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHHN OCHOB
XUMUYECKON HaykH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbl XHUMHUECKHUX
3HAHUN — BaXHEUMX (PAaKTOB, MOHATHMA, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHUM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, sS3blKa HAyKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OpMUPOBAHUH U PA3BUTHHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0o MHUpA, MCHOJIb3Yyd 3HAHUS U OMBIT, MOJYYCHHBIE MPU H3YYECHHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opmHpoBaHHE y OOy4YalIIMXCAd T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUSl LEHHOCTH XUMHUYECKHMX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEACHHUA B OBITY M TPYAOBOM JEATEIbHOCTH B HEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uUis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHHWS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

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

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENBHAsE aTOMHas Macca.
OTtHOocHTeNbHAs MOJEKYJISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTUHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0H, MpaBuWiIaMH paboThl B JabopaTtopun u
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MYecCKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTHUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SIBJICHUM, HAOII0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, paziiokKeHHe TUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLISALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  OINUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiue npeacTaBUTeIM HEOPraHMYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHUCTopoda B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACIOPOaa.

TennoBoit 3¢h(HEeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTrO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CcBouMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacepilieHHbIe ¥ HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B MpUPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcuapl. Knaccudukanms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEETICHUE COICPKaHUs KUCIOpOoAa B BO3AYyXeE, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIIOPOJa, HaOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehncTBre Bojoposaa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJECHMCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxHeWmme KiacChl HEOPraHUYECKUX
COCTUHEHUI.

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

[lepBble TOMBITKK KIaCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOAHBIX JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonueckas cucTeMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas ©  JiIMHHONEpUoAHas  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPyNIIaM U MEPUOIaM.

3nauenue [leprnonnueckoro 3akoHa u [leprpoanveckoil CuCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA HAayku W npaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lioB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
rUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO--HayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukamus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOMOB, Kalaus, KaIbLUi U HUX
COCMHEHUNW B COOTBETCTBUU C IOJOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYECKUX Peakiuii Mo pa3IudHbIM MMPU3HAKAM (IO YHUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(DdeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. [loHsiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN pEeaKIuu. CocraBienue YpaBHEHHI



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

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIC YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOHOCTH
pacTBOPOB BENIECTB, MpOLECCAa UCCOUMAIMU KHCIOT, IIEJI0YE U COJeHu
(BO3BMOXKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakMid Ha HOHBI, pelIeHUe
HKCIEPUMEHTAJIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEeHU OKucieHus. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMeTaulaMH, WIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOJAOPOZa HA OPraHU3M 4YeJloBeKa. BakHeWlnme XJIOpUIbl U HX
Hax0XXJICHUE B MIPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUUYECKUe cBoMcTBa. OKCHIABI CEpPbl KAaK MPEACTABUTENIN KHCIOTHBIX OKCHUIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHUCJIOT U cruernududeckne). XUMHUYECKUE PEaKINH,
JeKalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKIUS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeabl COEIMHEHHSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMuyeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U npuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKHEe U XUMHUYECKUE
CBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3JAyXa, NHOuYBbl U BonoéMoOB). docdop,
aJyoTpornuele Moaupukauuu ¢docdopa, puU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(duUKalMM, pacIpoCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJlydeHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKTHl WX TmepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcusie kpemHusi (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 0Opa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0Opa3lamMu XJIOPUAOB (TajJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJIB30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa I0J JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIOTHI, MPOBEECHNE KAaUeCTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoOJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX COeOTUHEHUH (BO3MOXKXHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOICTB aMMHakKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U M3ydeHHe NMPHU3HAKOB
YX [POTEKaHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCITOJIb30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe MoJenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtamndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTautoB. Ou3nyeckne U XUMUYECKUe CBOMCTBAa MeTaiioB. OOmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuoanueckon cucteMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHune mIENOYHBIX METAUIOB MU HMX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAJUIbI MarHMid MW KalblMH: IIOJIOXKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B Npupoae. PU3nUecCKue 1 XMMUUECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJroMUHUN: TIoJ10keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aToma, HaxOXJIeHUE B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KUIbLHS, alFlOMUHUS, [UHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOEHUE M OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTABHBIX 3a7a4 Mo TeMe « Baxknenime
METAaJJIbl U UX COCIMHCHUS.

XuMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeanl (MmpeaenbHas AOIMyCTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
pobJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MexXnpeaMeTHBIX CBS3€H MpH HM3yYeHHMH XMMHHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOAUIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAHMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITNIECKAs
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIIaeMbl€, TOIITUBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yJabTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS JOCTUTAIOTCS B XOJ€ OO0y4YeHUS
XUMHH B €IWHCTBE Y4YEOHONH M BOCIUTATEIBHON MEATEITBHOCTH B COOTBETCTBHUH C TPAAULMOHHBIMU POCCHHUCKUMHU
COLIMOKYJIETYPHBIMH M J1IyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMHM, NPUHATBIMU B OOIIECTBE MpaBWIAMM U HOPMaMHU
MOBEJICHHUS U CIIOCOOCTBYIOT MPOIIECCAM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMATIN3ALUU 00yYarOIIUXCS.

JIMYHOCTHBIE pPE3yJbTaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOH IMO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIINIA U PACIIUPEHUE OTbITa JEATEIHHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS:

LEHHOCTHOTO OTHOLIEHHSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY M HAyYHOMY HACJIEUIO, IOHUMaHUS
3HAYEHUs] XMMHUYECKON HAayKH B JKU3HM COBPEMEHHOI'O OOIIECTBAa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOU MH(OpMAIME o
MEPEIOBBIX JOCTHKCHHUSIX U OTKPHITUSIX MUPOBOW U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IPEJICTaBICHUS O COLMAIbHBIX HOPMax M MpaBUJIaX MEKIMYHOCTHBIX OTHOLLIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, Y4eOHO-UCCIIEeI0BAaTEIbCKONW, TBOPUECKOW U JAPYTUX BHJAX JEATEIBbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW MAESITENbHOCTH TIPH BBHITIOJHEHWHM Y4YeOHBIX, IMO3HABATENBbHBIX 3aj1ad,
BBITIOJTHCHAH XUMHUYECKUX DKCIMEPUMEHTOB, CO3MaHMU YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHHMAHHUIO W
B3aMMOIIOMOIIN B MPOIECCe ITOW YUEOHOH NeATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIEHUE U TMOCTYNKH CBOUX
TOBApHUIIEH C MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMSL:

MHUPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE W XUMHUYECKOW PEaKIWh, COOTBETCTBYIOIIHNE COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH U COCTABJISAIOLIME OCHOBY JJII NOHMMAHUS CYIIHOCTH HAyYHOH KapTHHBI MUpaA, IPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOABI, B3aUMOCBS3IX YEJOBEKa C MPUPOAHOM CPEIOi, O POJIU XUMHUHU B
MO3HAHUH STUX 3aKOHOMEPHOCTEH;



MO3HaBaTEJIbHbIC MOTHBBI, HAMPABJICHHBIC HA TOJyYEHUE HOBBIX 3HAHUH 10 XUMUHU, HEOOXOIUMBIE JJIs1 OOBSICHEHHS
HaAOJII0JaeMBIX TPOLIECCOB U SIBJICHUI, MO3HABATEIbHOW, MH()POPMALIMOHHOW M YHTATEIbCKOW KYJIbTYphl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbBHOW PadOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOHN JIMTEPATYpOH, AOCTYNHBIMH TEXHUYECKHUMH
cpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOY4YEHMIO M TO3HAHMIO, JHOOO3HATENBHOCTh, I'OTOBHOCTh U CIIOCOOHOCTH K CaMO0Opa3oBaHMIO,
MPOEKTHOM W MCCIENOBATENbCKONW JEATEIBbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBIEHHOCTH M YpOBHS OOydeHHUs B
JlaTbHEHIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHM Ha 3JI0pOBBIA 00pa3
KU3HU, OCO3HAHUE MOCJEACTBUM M HENPUSATHE BPEIHBIX MPHUBBIYEK (YMOTPEOIEHUs aJIKOTrOJsl, HAPKOTUKOB, KYpPEHHS),
HEO0OXOIMMOCTH COOJIIOICHHS TPAaBUJI O0€30MTaCHOCTH NPHU OOpPAIEHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pealbHON
KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K MPAaKTUUECKOMY H3YYEHMIO NMpoQeccuil U Tpyda pa3IMyHOro pojia, YBaXXEHHE K TPyLy U pe3yjbTaTam
TPYJOBOM AESATENBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHBIA BBHIOOP
WHIUBUYAIbHOM TPAEKTOPUM MPOJOJKEHUS 00pa30BaHUs C YYETOM JMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHMMUH,
OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEIHONW MPO(PECCUOHATIBHON NEATEbHOCTH U Pa3BUTHUSI HEOOXOJMMBIX
YMEHHM, TOTOBHOCTb a/IallITUPOBATHCA B MPO(ECCHOHATIBHOM cpene;

6) PK0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH LIETIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,
NOHUMAaHUE IIEHHOCTH 3J0pOBOr0 M 0e30macHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
duznyecKoMy U TCHUXHYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIOJCHMS MpaBui O€30MacHOro MOBENEHUs Npu
paboTe ¢ BelecTBaMM, a TAaKXKe B CUTyalHsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HHU JIIOJICH;

CHIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4yaeMble MpPH M3YyYECHUM XHUMHUH, A pPELICHUs 3a]ad, CBA3aHHBIX C
OKpY’>Kalllled MPUPOJHON CpeAoi, A NOBBILIEHHWS YPOBHS OSKOJIOIMYECKOM KyJIBTYpbl, OCO3HaHHUS TIJ00aJIbHOIO
XapakTepa HKOJIOTUYECKUX NPOOJIeM U MyTeH MX PELIeHUs MOCPEICTBOM METOJOB XMUMHHM, 3KOJOTUYECKOTO MBILUICHNUS,
YMEHUS PYKOBOJICTBOBATHCSI UM B MIO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAJIbHOMN MPAaKTHKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanpeaMeTHBIX pe3yJabTaTOB BRIICISIOT 3HAYUMBIE JIJIsT POPMUPOBAHUS MHUPOBO33PECHUS OOIICHAYIHBIC
MOHATHS (3aKOH, TEOPHS, IPHUHIINI, TUIIOTE3a, (DAKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPHIE UCIIOIH3YIOTCS
B €CTECTBECHHO-HAyYHBIX Y4YEOHBIX IpeaMETax M IIO3BOJISIIOT HAa OCHOBE 3HAHWM W3 ATHUX MPEIMETOB (POPMHPOBATH
MpEeACTaBJICHUEe O IICJIOCTHOW HayyHOM KapTUHE MHpa, U YHHBEpCajbHbIe Yy4yeOHBbIC JAcHCTBHS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE 0O0€CIeunBalOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOMN AESTETLHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckne aAelcTBHUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUSI TP OCBOCHUW 3HAHUM: PACKPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIACISATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TOHSTHSIMH), UCIOJIb30BATh
MOHATUS JJIi OOBSCHEHUS! OTIEIbHBIX (DAKTOB M SIBJICHUM, BBIOMpATh OCHOBAHUS M KPUTEPUM JJIsl KiacCUPUKALUU
XUMHUYECKUX BEIIECTB U XUMHUCCKHUX PEAKIUH, YCTAaHABIMBATH IMPUYUHHO-CICICTBEHHBIC CBS3U MEXIy OOBEKTaMHU
HU3y4YeHHS, CTPOUTH JIOTHUYCCKHE pacCyXkJeHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, 10 aHAJOTHUH), JeJaTh BBIBOJBI H
3aKJIFOUCHUS;

yMEHUE MPUMEHSTh B MPOLIECCE MO3HAHUS MTOHATUS (IPEIMETHBIC U METANpeAMETHbIE), CUMBOJINYECKHUE (3HAKOBBHIE)
MOJIEJIN, UCTOJIb3yeMble B XUMHH, MPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAaK (CMMBOJI JJIEMEHTA), XMUMHUYECKas ¢GopMmysia U ypaBHCHHE XHUMHUYCCKOM PEAKIUM — TPH PEIICHUU
y4eOHO-TI03HABATEIBHBIX 33/1a4, C YYETOM ITHX MOJCIBHBIX MPE/ICTABICHUN BBISBIIATh U XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMi, BBISBIATH OOIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MMPOTUBOPEUMS B U3YUAEMBIX MPOLIECCAX U ABJICHUSX.

ba3oBble ucciaenoBarebCKkue JAeiicTBHUA:

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAUYECTBE MHCTPYMEHTA MMO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI IS
dbopMHUpOBaHUS TUTIOTE3BI 110 TTPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

NpUOOPETEHUE ONbITAa MO IJIAHUPOBAHUIO, OPTaHM3allMM U TMPOBEICHUIO YYECHUYECKUX JKCIIEPUMEHTOB, YMEHHUE
HaOJII0/1aTh 3a X0JIOM IPOIECCa, CAMOCTOSTENIBHO MPOTHO3UPOBATH €0 PE3yibTaT, GOPMYIHPOBATH 000OIIEHNS U BBIBOIBI
0 pe3yJbTaTaM MPOBEIEHHOTO ONBITA, UCCIIEAOBAHMS, COCTABIIATh OTUYET O MPOACIaHHON padoTe.



Pabora ¢ nndopmanmeii:

yYMEHHE BBIOMpATh, AHATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUJIOB U (OPM MpEACTABICHUS,
MOJly4aeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa XUMHUYECKOrO COACpXKaHUs, CIpPaBOYHbBIE
nocoOusi, pecypcol IHTepHeTa), KpUTUUECKHU OLIEHUBATh IPOTUBOPEUHUBYIO M HEIOCTOBEPHYIO HH(POPMALINIO;

yMEHUE TPUMEHATh pa3uyHble METOAbl U 3alpOoChl MPHU IMOUCKE M OTOOpe MH(OpPMAIMU U COOTBETCTBYIOIIMX
JTAaHHBIX, HEOOXOIUMBIX ISl BBIIOJIHEHUS YU€OHBIX U MMO3HABATEIBHBIX 3a7au OMPEACIEHHOTO THIIA, TPUOOPETEHUE OMbITa
B 00JIaCTH HCIOJB30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIAJCHHE KyJIbTypOll aKTUBHOTO
WCIIOJIb30BAHUSL PA3IUYHBIX TMOUCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BBIOMpATh ONTUMAJIbHYIO (OpMy NpelICTaBICHUS
uH(pOpMAaIUU U WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECJIOKHBIMU CXEMaMU, TuarpaMMamu, ApyrumMu hopmMamu rpauku
U UX KOMOUHAIIUSIMU;

YMEHHE UCTOIB30BaTh U aHAIM3UPOBATH B IIPOIECCe yUeOHOW M MCCIIEeI0BATENbCKON NEeATEIbHOCTH HH(DOPMAIIHIO O
BJIMSTHUH TPOMBIIINIEHHOCTH, CEITBCKOTO X03SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAOIIel TPUPOTHON CPEIbI.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJIe AUaiora u (Wjin) AUCKYCCUH) MO CYIIECTBY 00CYyK/1aeMOM TeMbI, (pOPMYIUPOBATH
CBOM IMPEAJIOKEHUSI OTHOCUTEIHLHO BBHITIOTHEHUS MPEI0KESHHOH 3a1a4u;

YMEHHsI TIPEACTABIATh MOTYYCHHBIE Pe3yIbTaThl MO3HABATEIHHON NEATEILHOCTH B YCTHBIX M MUChMEHHBIX TEKCTAaX;
JenaTh MPE3EHTALMI0 Pe3yJIbTaTOB BBINOJHEHUS XUMUYECKOTIO ASKCIEepUMEHTa (J1abopaTOpHOro OMbITA, JabOpaTOpPHOI
paboThI MO UCCIIETOBAHKUIO CBOMCTB BEIIECTB, yUeOHOTO IIPOEKTA);

yMEHHsI y4yeOHOro COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABaTENbHOM M HCCIENOBATEIbCKON
JESITEIIbHOCTH TPY PEIICHUH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS TO3MUITHIA
(oOcyxenus, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD», KOOPIUHAINS COBMECTHBIX JACHCTBHMA, OMPECICHNE KPUTEPUECB
0 OIICHKE Ka4eCcTBa BBIIIOJHEHHOW padOThI U IpYyTHeE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEeNsATh LEeTu JCSTEIbHOCTH, MJIAHUPOBATh, OCYIIECTBISITh, KOHTPOIUPOBATH U TPH
HEO0OXOJIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BEIOMPaTh Hanbosee 3p(HeKTUBHBIE CITIOCOOBI PEIICHHS] YYCOHBIX U
MO3HABATENIbHBIX 3a/1a4, CaMOCTOSATEIBLHO COCTAaBISATh WJIM KOPPEKTUPOBATh MPEIOKEHHBIN alroOpuT™M ACUCTBUN Npu
BBITIOJTHEHUH 3a/1aHUH C YYETOM IMOJIyUYEHHUsI HOBBIX 3HaHUN 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX U PEaKLUAX, OLEHUBAThH



COOTBCTCTBHUC IIOJIYUYCHHOI'O pPC3YyJibTaTa 3asiBJICHHOM ncjm, yMCHHC HMCIIOJIb30BAaTb MW aAHAJIU3UPOBATH KOHTCKCTHI,

npejJiaraeMbie B YCIOBUM 33/ IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mNpeIMETHBIX pPE3yJbTaTOB IO OCBOCHUIO O00S3aTEIBHOTO COJEP)KAHMS, YCTAHOBJICHHOTO JaHHOM
(denepanpHOl paboYeil MPOrpaMMOM, BBIACISIOT: OCBOCHHBIC OOYYAIONIMMUCS HAYYHBIC 3HAHUS, YMEHHUS M CIOCOOBI
NEHCTBUM, crienudraeckre Il IPeIMETHOW 00JIacTH « XUMHES», BUJIBI ICITSILHOCTH IO MOJyYESHHUIO HOBOTO 3HAHHS, €TO
UHTEPIIPETALNN, TIPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIIHSX.

K koHIly 00y4yeHus B 8 Kjacce MpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh c(HOPMHUPOBAHHOCTH
y 00y4Jaromuxcs YMEHUM:

PacCKpBIBAaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI AJIEMEHT, IIPOCTOE BEIIECTBO,
CIIOKHO€ BEIECTBO, CMECh (OJHOpOAHAs M HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHTENIbHAas aTOMHas |
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas J10JII XUMUYECKOIrO 3JIEMEHTa B
COCMHEHUH, MOJISIPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAHHME, COJIb, AJIEKTPOOTPHUIATEIbHOCTh, CTEIECHb
OKHCIICHUSI, XMMHMUYECKas peakuus, KilacCUpUKalus peakuui: peakuu COECIUHEHMs, PEaKlUU pa3JIoKeHUs,
pEeaklUM 3aMEILEHUs, PeaKIuu OOMEHa, 3K30- U AHAOTEPMUYECKUE PEAKIUH, TEIUIOBOU 3((eKT peakuuu, sapo
aToMa, AJIEKTPOHHBIN CJIOW aTromMa, aTOMHasi OpOUTAlIb, PAINYC aTOMa, XUMUYECKAsl CBSI3b, MOJSPHASI U HETOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAacTBOp, MaccoBas J0Js BenlecTBa (MPOIEHTHAas
KOHIIEHTpAIs) B pacTBOPE;

WUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHSATUNA W NPUMEHSTh 3TH INOHATUSA INPU ONUCAHUU
BEILIECTB U UX IIPEBPALLCHUN;

UCIOJIb30BAaTh XMMHYECKYIO0 CUMBOJIMKY JIJIsl COCTaBICHUs (POPMYJT BEIIECTB M YPABHEHUN XMMUYECKUX PEaKIIUi;
OIPENETATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COECIUHEHHUSX, CTEIEHb OKHCIIEHUS D3JEMEHTOB B
OMHApHBIX COCIMHEHMSIX, TPUHAJJICKHOCTD BELIECTB K OMPEICIEHHOMY KIJIACCy COEAMHEHUU MO (GopMmyiiaM, BUA
XUMHUYECKOH CBSI3M (KOBAJIEHTHASI U HOHHAS) B HEOPTaHUYECKUX COCIMHEHHUSIX;

packpsiBaTh cMmbica [lepuoauueckoro 3akoHa J[. M. MenneneeBa: 1eMOHCTPUPOBATh IOHUMAaHUE NEPUONUECKON
3aBHCHUMOCTH CBOWCTB XMMHMYECKHMX OJJIEMEHTOB OT HUX MosoxeHus B llepuonnueckoil cucreme, 3aKOHOB
COXpaHEHUSI MacChl BEIIECTB, [IOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHUSs], 3aKOHa ABOTraapo;



OIKCHIBATh U XapaKTepu30BaTh TabmuuHyto popmy lleproanueckoil cucTeMbl XUMUYECKHX JIEMEHTOB: pPa3inyaTh
MOHSTUS «TJaBHas moArpymnmna (A-rpynmna)» u «nodounas noarpynmna (b-rpymnma)», Massie 1 OOJbIINE TEPHOIH,
COOTHOCUTH 0003HAUEHHUs, KOTOpbIe uMeroTcs B Tabmuile «I[leproandeckas cucrema xumudeckux snemeHTos 1. U.
MeHnpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsif sSapa,
o0l1Iee YUCIO JIEKTPOHOB U PaCpe/IesIeHUE UX MO AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMUMHUUYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BEIIEeCTBA, XUMHUECKHE peakuuud (10 YUCIy U
COCTaBY yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBAa BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIas
ONMMUCaHWE MPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaYECTBEHHOI'O COCTAaBa, BO3MOXKHOCTU IPOTEKAHUS
XUMHUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO
3JIEMEHTA 10 (PopMyJie COEIMHEHNUS, MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMUYECKOU PEAKIINH;

INPUMEHSTH OCHOBHBIE OIEpPAlMM MBICIUTEIBLHON JEATEIbHOCTH — aHalIW3 M CHHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMAaTHU3ALIMIO, KJIACCU(PUKALMIO, BBISIBIEHUE NPUUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3y4YEHUs CBOICTB
BEIIECTB U XUMHUYECKUX PEAKIUH, E€CTECTBEHHO-HAy4YHblE METOJbl MO3HaHUS — HaOJI0IeHUe, H3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIN 1 MBICIICHHBIN );

CJIEIOBATh MpaBUJIaM MOJIb30BAHUS XUMUYECKON TIOCYZI0N U 1ab0paTOPHBIM 00OPYIOBaHHUEM, a TAKXKE MpaBUIaM
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMHU IO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYCHUI0O M COOUPAHUIO Ta3000pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHHUIO
PacTBOPOB C OINPEACIEHHON MAacCCOBOM J0JIEW paCTBOPEHHOIO BEILIECTBA, IUNIAHUPOBATH U IMPOBOJAUTH XUMUUYECKHE
DKCIIEPUMEHTHI 10 PACMO3HABAHWIO PACTBOPOB ILIEJIOYEH M KHCIOT C IOMOIIbK0 HHIWKATOpPOB (JIaKMYC,
benondTanenH, METUIOPAHXK U IPyTHe).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM KoanuecTBo yacos JuekTpoHHbIe (IU(POBBIE) 00pa3oBaTeIbHbIE




NPOrpamMMbl Bcero

pecypchl

Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS

XuMus — BaxxHasi 00J1acTh

1.1 €CTECTBO3HAHUS U MPAKTUYECKOM 5
JESTEIBHOCTH YEJI0BEKa

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837c

1.2 BemiecTBa 1 XuMHUYECKHE peaKIun 15 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
Bosnyx. Kucnopox. Ilousitue 00
2.1 % poA 6 bubmuoreka I1{OK https://m.edsoo.ru/7f41837¢
OKcHAax
Bognopoa.llonsitue o kucinorax u
2.2 FIOPOA 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
COJISIX
Bona. PactBopsl. Iloustue 06
2.3 g p 5 bubmnoreka I1{OK https://m.edsoo.ru/7f41837¢
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI HEOPTaHUYECKHUX
2.4 . p 11 bubmnorexa I1{OK https://m.edsoo.ru/7f41837¢
COEeIUHEHUH
Hroro no pazneny 30

Pazgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /I. M. MengeneeBa. CtpoeHune aToMoOB.

Xumuuyeckas cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

[lepronnueckuii 3aKOH U
31 Ilepuonnueckas cucrema

XUMUYeCKnX dyemeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma

bubmuoreka IIOK https://m.edsoo.ru/7f41837¢

32 Xumuaeckas cBsi3b. OKHCIUTENBEHO- 8

BOCCTAHOBUTCIIbHBIC PCAKIITUN

bubmuoreka IIOK https://m.edsoo.ru/7f41837¢



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

Hroro no pazgeny 15

bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

68
I[TPOT'PAMME

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837¢



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoumnuectBo yacos
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero
padoThI padoThI
| [Ipenmer xumuu. Ponap XuMuu B 5KU3HU | 0 0
yesoBeka. Tena u BemecTsa
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 0 0
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00paTOPUU U IPUEMBI | 0 |
oOparieHus ¢ J1abopaTopHBIM
000pyIOBaHUEM
4 UYucrele BemtecTBa U cMecu. CriocoOsl | 0 0
paszaeneHus cMecen
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYMCTKU TTOBAPEHHOM 1 0 1
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CMBOJIBI) 1 0 0
XUMUYECKUX AJIIEMEHTOB
IIpocTeie u Cl10KHBIE BEIIECTBA 1 0 0
ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 0 0
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas opmysa. BaqeHTHOCTh aTOMOB 1 0 0
XUMHUYECKHUX 3JIEMEHTOB
1 OTtHocuTeNnbHAsI aTOMHAs Macca. | 0 0

OTtHOocHTENbHASI MOJIEKYJISIPHAS Macca




12

MaccoBas 107181 XUMHYECKOI'0 2JIE€MEHTa B
COCINHCHUU

13

14

Komnuectso BemecrBa. Moiubs. MoisipHas
Mmacca

dusnueckue U XMUMHUYECKUE SIBICHUS.
XuMHUecKas peaxkius

15

[Ipu3Haky U ycioBus NPOTEKAHUS
XUMHUYECKHUX PEaKIUN

16

17

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Breraucnenus KOJIN4YCCTBA, MaCChl B€IICCTBA
110 YPABHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

18

Knaccudukanmss XuMUuecKux peakiuii
(coenuHeHus, pa3IoKeHHS, 3aMEIICHUS,
oOMeHa)

19

20

21

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukIoneauct. O0o0mEeHne
CHCTEMAaTH3aINsI 3HAaHUH

KonrtponsHas padora Nel no teme
«BermecTBa 1 XUMHUYECKUE PEAKIIUN»
Bozagyx — cmech rasos. Cocras Bo3ayxa.
Kucnopos — a51eMeHT M IPOCTOE BEILECTBO.
OsoHn

22

duznueckre 1 XUMUYECKHE CBOMCTBA
KHUCJIOpo/ia (peaKkIuy OKUCIICHUS, TOPEHUE).
IToustue 06 oxcumax

23

CriocoOsl MosTydeHus KUCIopoia B
1ab0paTopuu U MPOMBIIIEHHOCTH.




IIpumeHeHune kucnopoaa

24

25

26

TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHSIX

TomuBo (HeTh, yroib U METaH).
3arpsi3sHEHHE BO3]IyXa, CITIOCOOBI €T0
MPEAOTBPALICHHUS

[IpakTrueckas padora Ne 3 o Teme
«[lonydyenue u cobupanue KUCIOPO/Ia,
W3Y4YEHHE €ro CBOMCTBY

27

Bonopon — 31eMeHT U IPOCTOE BELIECTBO.
Haxoxnenue B npupone

28

29

dusnuecKkue U XUMUYECKHUE CBONCTBA
Bosopoza. [IpuMeHeHue Boiopoaa

IlonsTre 0 KMCIOTaX U COJIAX

30

31

32

CriocoObl nostydeHus BoAOpoa B
naboparopuu

[IpakTuueckas pabora Ne 4 mo Teme
«[Tomyuenue u cobupanue Boopo/a,
W3y4YEHUE €r0 CBOMCTBY

MossipHblii 00bEM ra3oB. 3akoH ABOTaIpoO

33

34

Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA
ra3a 1o ero U3BeCTHOMY KOJIMYECTBY
BEIIIECTBA W 00BEMY

Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO
peakuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOIIIEHUI Tra30B

35

dusnueckre U XUMUICSCKUE CBOMCTBA BOJIBI




36

CocraB ocHoBauuii. [Tonsarue 00
HHMKATOpax

37

38

39

Bopna kak pacrBoputens. HacbieHHbsie u
HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 10114
BELIECTBA B pacTBOpE

[IpakTrueckas padota Ne 5 o Teme
«[IpurororieHue pacTBOPOB C ONpeAeIEHHON
MAacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA»

KonTponbnas padota No2 mo teme
«Kucnopoa. Bogopoa. Boga»

40

Oxcupl: cocTaB, KITacCUpUKaIs,
HOMEHKJIaTypa

41

42

[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, KJIaccu(UKAIIHs,
HOMEHKJIaTypa

43

[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA
OCHOBAaHUI

44

45

Kucnotsr: cocras, kmaccudukarnms,
HOMEHKJIaTypa

HOJ’IY‘{CHI/IC 1 XUMHUYECKHE CBOMCTBA KUCIIOT

46

47

Comnu (cpemHue): HOMEHKIATypa, CIIOCOOBI
IMOJIYYCHHU A, XUMHUYCCKUC CBOMCTBA

ITpakTuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 33a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPIrAHUYECKUX
COCTUHEHUN )




48

I'eneTnueckas CBA3b MCXKY KilacCaMu
HCOPraHN4YCCKUX COCI[I/IHGHI/Iﬁ

49

50

O0o01IeHre U CCTeMaTU3alus 3HAHUN
KontponbHas padota Ne3 no teme

"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenuHeHun"

51

[TepBbie TOMBITKY KIIACCHPUKAITUN
XMMHYECKUX 31€MEHTOB. [loHsATHE O rpymmax
CXOJHBIX DJIEMEHTOB

52

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa

53

54

[Tepropl, TPYMIILI, MOATPYIIIHI
Crtpoenue atomoB. COoCTaB aTOMHBIX SIJIED.
N3oTomnsl

55

56

57

58

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
aneMeHToB [lepuoanyeckoii cucremsr . H.
Menneneena

XapaKkTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10
ero noyioxeHuto B [leprogudeckoit cucrteme
. . MenneneeBa

3nauenue llepnonnueckoro 3akoHa 1y
pa3BuTHUA HayKku U npaktuku. . 1.
MeHeneeB — y4€HbIH, IEAATOT U
IpaKJaHUH

DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHYECKUX DJIIEMEHTOB

59

HNonnasg xumMudeckas CBI3b




60 KoBaneHnTHast nosnsipHasi XUMHYECKasi CBA3b 1 0 0
61 KoBanentHas HenonsipHas XUMHUYECKasl CBA3b 1 0 0
62 CreneHb OKUCICHUS 1 0 0
63 OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 0 0
64 OxkuciuTenu u BOCCTAHOBUTENH 1 0 0
65 Kontponbnas padota Ne4 o reme | | 0
«Ctpoenue aroma. XUMUYECKast CBSA3bY
66 PesepBHbII ypoOK. O6o6iueHI/Ie u | 0 0
CUCTeMaTH3alusl 3HAaHUH
67 Pe3epBHEI ypOK. O606£IICHI/I€ " ! 1 0
CUCTEeMaTu3alusl 3HAaHUH
68 PesepBHEI ypOK. O606iHeHI/Ie " ! 0 0
cHCTEeMaTH3alus 3HAaHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 6










YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkor C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
EAVHAS KOJUIEKIMA

MUDPOBLIX OBPA3OBATEJIBHBIX PECYPCOB






