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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XuUMHUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHW K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHusl, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (henepanpHONl pabodeil MporpamMmbl
BOCITUTAHUS M C YIETOM KOHIICTIIIMH TIPETIOIaBaHMs yIeOHOTO MpeaMeTa « XUMUSD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumum Ja€T TPEACTABICHHE O IENSIX, OOIIEeH cTpaTeruu
oOyd4eHHs, BOCHUTAaHUS W Pa3BUTHSA OOYYAIONIUXCS CPEICTBAMH y4eOHOTO
npeamerTa, yCTaHaBJIMBAET o0s3aTeNbHOE IpeIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPEEICHUE €ro MO KilaccaM M CTPYKTYPUPOBAHHUE 10
pazienaM M TeMaM MporpaMMbl 1O XHUMHH, OINpPEIEsieT KOJUYECTBEHHBIE W
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XUMHUH C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, OMNpeAeisieT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a Takke TpeOOBaHUN K
pe3yabTaraM 00y4YeHMs] XUMUM Ha YPOBHE II€JIei U3yUEeHUS MPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIILHOW JIEATEIBHOCTH OOY4Yarolmerocsi Mo OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CIYXKUT OCHOBOM it (OPMHPOBAHUS MHUPOBO33PEHUS
0o0yyJaroIerocsi, ero MpeJCTaBICHU O MaTepualibHOM €JAWMHCTBE MHUPA, BAXKHYIO
poyib UrparoT (HOpMUpPYEMbIE XUMHUEHW MPEJCTABICHUS O B3aMMOIPEBPAIICHUIX
DPHEPrud M 00 DBOJIONUU BEUIECTB B MPUPOJE, O MyTSIX PEIICHUS TIOO0ATbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHS YEIOBEUYSCTBA — CBHIPHEBOM, YHEPreTHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyeHne xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH  JJii  caMOpa3BUTUA U
dbopMupoOBaHUs KyIbTYpPbl JUYHOCTH, €€ 00111el U QYHKIIMOHATLHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH
OoOy4Jarommxcsi, HABBIKOB WX CaMOCTOSTEIbHONW Yy4eOHOW JIESITENIbHOCTH,
DKCIIEPUMEHTAJILHBIX U HCCIIEIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM >XKU3HM, TaK U B MPOGECCUOHATIBHOU JEATEIIbHOCTH; 3HAKOMHUT CO
crienuPpUKOW HaydYHOTO MBIIUICHHMS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsia Ha
€AUHCTBO TPUPOJBI M 4YEJIOBEKa, SBJISIETCA OTBETCTBEHHBIM JTalloM B
dhopmMupoBaHUU €CTEeCTBEHHO-HAyUYHOU rPaMOTHOCTH 00yJaroImmxcs;
criocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-



HAy4YHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B OKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsT B OOYYEHMM XHUMHUHU OOECIEUMBAIOTCS CHELU(PUKOIM
COJEp)KaHUsl ~ y4eOHOro  MpeAMETa, KOTOPbI  SABISETCS  IEAaroru4ecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOI HAYKH XMMHUU Ha OMPEEIEHHOM dTare eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOI'O 001Iero oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCA CHCTEMbl NEPBOHAYAJIBHBIX IMOHATHUH XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTACNIBbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coiepxaHusl IporpaMMBbl 0 XUMHHM CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxona K e€ m3ydeHuro. Coaep:KaHUe CKIAAbIBAETCA U3 CUCTEMBI
MOHATHM O XMMHYECKOM AJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMHUYECKOU
peakuuu. OO0e 53THU CHUCTEMbl CTPYKTYpHO OpIraHHM30BAHbl 1O MPUHLUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

- ATOMHO-MOJICKYJIAPHOI'O YYCHHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA

—  Ilepmoguueckoro 3akoHa /. . MeHneneeBa Kak OCHOBHOI'O 3aKOHa

XUMUH;
—  YUYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;
—  TOpeAcTaBieHUM 00 HJIEKTPOJMUTHUYECKON IUCCOLMAIlMK BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUSI PACCMATPUBAIOTCA HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJJHOTO
YPOBHSI K JAPYrOMy, BBIMOJHSSA (YHKIUH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHMUS U BO3MOXXHOCTEW MPAKTUYECKOTO NMPUMEHEHUS U IOJYyYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XHUMHH  CIOCOOCTBYeT  (HOPMHUPOBAHUIO
IIPEJICTABJICHNUS] O XUMHYECKOW COCTABJISIIOLIECH HAYYHOW KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LHEHHOCTHOIO OTHOUIEHHUS K HAyYHOMY 3HAHUIO U
METOJIaM TO3HAaHUA B Hayke. M3ydyeHue XUMHUM MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YyYCHHBIX YYEOHBIX mpeamMeToB: «OKPYKAIOMUN MUDPY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3ydYeHMM XUMHUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB
XUMUYECKON HAyKH KaK 00JIaCTHM COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON
JESATENPHOCTH YEJIOBEKA W KaK OJIHOTO U3 KOMIIOHEHTOB MHPOBOU KYJIBTYPHI.
3amaya y4yeOHOro mpenMeTra COCTOUT B (DOPMUPOBAHMM CUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEUIUX (haKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX TMOJIOKCHUH,
JIOCTYITHBIX 00OOIIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, s3bIKka HayKd, B



OpUOOIIEHMM K HaydHbIM METOAAM IIO3HaHMsSI NpU M3YyYEHUM BEIECTB U
XUMHUYECKHUX PEAKINi, B JOPMUPOBAHUU U PA3BUTHH MMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHH B Yy4e€OHO-TIO3HABATEIBbHOM M y4eOHO-UCCIEI0BATEIbCKON
JESATEIIbBHOCTH, OCBOCHUM MpaBWJl 0O€30IacHOro oOpallleHus C BEIIECTBAMU B
HIOBCEIHEBHOM JKU3HHU.

[Tpu n3yueHuu XUMHH Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsI BaXKHOE
3HaYCHHUE NMPUOOPENN TAKUE LIETH, KaK:

- dbopMHpOBaHUE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO PEIICHUM,
CIIOCOOHOM aTalITUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

- HAIpaBJIEHHOCTh OOY4YEHUs] Ha CHUCTEMaTHYECKOe MPHUOOIIEHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON I103HABATENbHOW NIESITEIIbHOCTH, HAay4YHBIM
MeTOoJlaM TO3HaHMsl, (POPMHUPYIOIIMM MOTHBALMI0 M Pa3BUTHE CIIOCOOHOCTEN K
XUMHUH,

- obecrieueHue YCIIOBHH, CTIIOCOOCTBYIOIITUX IPUOOPETEHUIO
OOyJarolUMHUCSL  OMbITa  Pa3HOOOpPa3HOW  JICATENbHOCTH, TO3HAHUA U
CaMOITO3HAHUS, KIFOUEBBIX HABBIKOB (KJITIOYCBBIX KOMIICTEHITUH), HWMEIOIINX
YHHUBEPCATbHOE 3HAYCHUE JIJISI PA3ITUIHBIX BUJIOB JICATEIHHOCTH;

- dbopmupoBaHue oOmeld (YHKIMOHAIBHOW M €CTeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCIIE YMEHHUH OOBSACHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, WCIIOJNb3ys 3HAHUS W OIBIT, MOJYYEHHBIE MPHU H3YYCHUU
XUMUM, TPUMEHSATh HMX MPU PEIICHUH Npo0JeM B TMOBCEIHEBHOM JKHU3HU H
TPYAOBOM JIEITEILHOCTH;

- dbopmMupoBanre y o0Oy4aromMxcs TyMaHUCTUYECKHX OTHOIICHHA,
NOHMMAaHHS LIEHHOCTH XUMHUYECKMX 3HAHUWA JUIsi BBIPAOOTKH SKOJIOTMUYECKU
1€JeCO00pa3HOro TMOBENECHUS B OBITY M TPYAOBOM JAESITENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

- pa3BUTHE MOTHBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOGHHS OOIICYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIS W HANpaBICHHOCTH AAIBHEHUIIIETO
oOy4eHus.

OOmiee YWCIO 4YacoB, OTBEIEHHBIX I HW3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

COJAEPXAHUE OBYUYEHUA



8 KIIACC IlepBoHaYya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XMMUK B KU3HU 4YEJIOBEKAa. XUMHS B CHCTEME HAYK.
Tena wm BemecTtBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTOax IMO3HAaHUS B XUMHUHU. YHCTBIE BEIIECTBA MU CMECH.
CriocoObI pa3faeieHust CMECEei.

ATOMBI W MOJIEKYJbl. XUMHYECKUE BJEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyina. BaneHTHOCT aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COCUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchbl U 4YHCIa CTPYKTYpPHBIX €IuHUIl BemiecTtBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMUYECKasl Peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHWe ypaBHeHUs. Knaccuduxarms
XUMHUUYECKUX peaKui (COeTMHEHMS, Pa3I0KEHUs, 3aMeleHNs, 0OMEHa).

Xumuueckuii  IKCnepUMeHm: 3HAKOMCTBO C XMMHYECKOW IOCYAOM,
npaBWwiaMu paboOThl B J1abOpaTOpuu U MpUEMaMHU OOpalieHus ¢ J1abopaTOPHBIM
0o0Opy/lOBaHUEM, U3yUYE€HUE U OnucaHue (U3NYECKUX CBOMCTB 0Opa3loB
HEOPraHWYECKUX BEIECTB, HaOmoAeHue (u3nueckux (IJIaBlI€HUE BOCKA, TasHUE
JbJa, paCTUpPaHUE caxapa B CTYINKE, KUTIEHUE U KOHJIEHCALUS BOJbl) U XUMUYECKUX
(ropeHue cBeuHd, MPOKAJTUBAHUE MEAHOW MPOBOJOKH, B3aMMOJICHCTBUE MeNa C
KHUCJIOTOM) sIBIIEHWHM, HaOMIOJEHHME M ONUCAaHWE TPU3HAKOB TMPOTEKaAHUs
XUMHUUYECKUX peakuuid (pa3noKeHue caxapa, B3auMOJECHCTBUE CEPHOU KHCIOTHI C
xjopuaoM Oapus, paznoxenue ruapokcuga wmeau () mpu  nHarpeBanum,
B3aUMOJIeHicTBUE jkene3a ¢ pactBopoMm coiu Meau (Il), mzyuenwe cmocoOoB
pa3fiefieHusi CMecel: C TMOMOIIBI0 MarHuTta, (UiIbTpOBaHUE, BbIIAPUBAHUE,
JTUCTWUISIIMS, XpoMaTtorpadusi, NpPOBEACHUE OYMCTKM IOBAPEHHOM  COJIH,
HaOJIOZICHUE W OINHMCAaHUE PEe3yJbTAaTOB MPOBEIACHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMsS MacChl, CO3JaHIe MOJIeIel MOJIEKYJ (IIapOCTEPHKHEBBIX).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3nyx — cmech razos. CoctaB Boznyxa. Kucinopon — ajneMeHT u mpocToe
BemecTBO. HaxoxneHnue kuciopoia B mOpupojae, (GU3HYECKHME U XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcunwl. [lpumenenme xkucnopoma. CrocoObl
MOJIYYCHHUS] KHUCIIOpoJa B JIA0OpaTOpUd H  TPOMBINIIEHHOCTH. KpyroBopot
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIus KUCcIopoaa.



TemnoBoil 3h(PekT XMMUYECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- W SHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb W METaH. 3arpsA3HEHHE
BO3/yXa, YCWIEHNE NapHUKOBOTO 3P peKTa, pa3pylIeHue 030HOBOTO CIIOS.

Bomopon — »snmemenT u mpoctoe BemectBo. Haxoxaenue Bomopona B
npupoae, (Qunyeckue W XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIil 00BEM ra30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoWcCTBAa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacpilieHHbIe W HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOJAbl. OCHOBAHUSI.
Ponp pacTBOpoB B NpUpoAE U B KU3HU yenoBeka. KpyroBopoT Boabl B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus Heopranmyeckux coeauHennii. Oxcunpl. Knaccudukamms
OKCHUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcuaoB. Dusznueckue W XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanusi. Kraccudukaruss OCHOBaHUN: WIENOYM U HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHknarypa ocHoBaHuil. PuU3NYECKME M XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Kinaccudukanusa kucnor. Homenknatypa kucior. @usndeckue u
XUMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHocTM MetaiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa coneil. ®U3ndecKkue 1 XMMAYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.
['eHeTnueckas CBs3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii 3IKcnepumenm.  KAUYECTBEHHOE OIPENEIICHUE COAEPIKAHUS
KHCIIOpOJa B BO3JyXe, MOJy4YeHUEe, COOHMpaHue, pACIO3HABAHUE U U3YUYCHUE
CBOMCTB KHUCJIOpOJa, HAOJMIOJEHUE B3aUMOJECHCTBUSA BEUIECTB C KUCIOPOAOM H
yCJIOBUSI BO3HUKHOBEHHSI M TPEKpAIICHUS TOpeHUs (Moxapa), O3HAKOMIICHUE C
oOpa3llaMd OKCHUJIOB M OIMCAaHUE WX CBOMCTB, IIOJyYECHHE, COOMpaHue,
pacno3HaBaHWe W M3y4YE€HHE CBOMCTB BOAOpOJa (TOpEeHHE), B3aUMOJECHCTBUE
Bojioposia ¢ okcuaoM meau (1) (Bo3aMOXHO HMCHONIb30BaHWE BHACOMATEPHUAIIOB),
HaOMoieHNe O0pas3IoB  BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEM  pAacTBOPEHUS  BEIIECTB C  PA3UYHOM  PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM J0OJI€W PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBHUE BOIbI C METANIaMH (HATPUEM U KaJIbIIUeM) (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUATIOB), HCCIEAOBAaHUE OOPa3l0OB HEOPTaHUYECKUX
BEII[ECTB PA3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHEHUSI OKPACKU MHIMKATOPOB B
pacTBOpax KHUCIOT M IIejouei, u3yueHue B3auMmojencTBusi okcuna memu (l1) c



pacTBOPOM CEPHOM KHCJIOTHI, KMCJIOT C METa/laMH, PEaKUUi HEUTpaIu3aluu,
MOJIyYeHHE HEPACTBOPUMBIX OCHOBAaHUM, BEITECHEHUE OJHOTO METAaJlIa IPYyTrUM U3
pacTBOpa COJIM, PEIICHHWE HKCIECPUMEHTAIBHBIX 3aJa4 IO Teme «BaxHewnimne
KJIACCHI HEOPTAHUYECKUX COCIUHEHUIN.

Ilepuoguyecknii 3akoH u llepuoguyeckas cucreMa XUMHYECKHUX
3jeMeHTOB /I. . MenaesieeBa. CTpoeHue aToMOB. XMMHYECKAS CBA3b.

OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCHPUKAIME XUMHYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M UIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTEPHbIE OKCHUJIbI
Y TUJIPOKCUBI.

[Tepunonnueckuit 3akoH. [lepuoguueckas cucrema XUuMHYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkomepuoanas W JUIMHHONEPUOAHAS  (OPMBI
[Teproanueckoit cucremsl xumudeckux 31aeMeHToB . . Menneneesa. [lepuoasl u
rpynnbl. OU3NYECKUAN CMBICI MTOPSAIKOBOIO HOMEpPA, HOMEPOB MEPHUOJIA U TPYIIIIbI
DJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siiep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX  O0O0JOYEK aTOMOB MeEpBhIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl . 1. Menaeneea. XapakTepuCTHKA XHUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHsS paauyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepronnueckoro 3akona u [lepruoauyeckoil cuCTeMbl XUMHUYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. . V. MenneneeB — yd€HbId U
rpaXJaHVH.

Xumuueckasi cBsa3b. KoBajeHTHas (MOJdsipHass ¥ HEMOJSpHas) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb OKHUCJICHHUA. OKMCIIMTEILHO-BOCCTAHOBUTEILHBIC PCaKIH.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKHMCINTEIIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm: W3ydeHUE OOpa3IOB BEIIECTB METAJIOB M
HEMETAJIJIOB, B3aWMMOJCHCTBUE THUIPOKCHIA IIMHKA C pPAcTBOpaMHM KHUCJIOT H
1iejo4ueld, MPOBEJICHUE OIbITOB, WIUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (rOpeHne, peakiiuy pa3ioKeH s, COSTUHCHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXOpeAMETHBIX CBSI3€M NpU M3yYEeHWH XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 MHCIOJIb30BAHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U TIOHATHH, SBJISIONIMXCSA CUCTEMHBIMH JJIs1 OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO01Me ecTeCTBEHHO-HAyUHbIE MOHATHS: HAY4YHBIM (DakT, rumoTesa, Teopus,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCUpUKANMs, TEPUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aToM, DdJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUN 3apsijl, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIIECTBA, Ta3, (U3MUECKHUE BEIMYUHBI, CTUHUIIBI
MU3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MEHEpaATIbI, TOPHBIE TTOPOJIBI, TTOJIC3HBIC
HCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BemiecTBO 1 XUMHYECKAs peaKus

[Tepuonuueckuii 3akoH. [leproanueckas cuicTeMa XUMUYECKHX 3JIEMEHTOB /l.
N. MengeneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJIMsl, KaJblUs W HX
COCMHCHUM B COOTBETCTBUM C TIOJIOKEHUEM »JJIEMEHTOB B llepuomnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHre BemiecTBa: BUAbl XMMHYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THIIA KPUCTAJUIMYECKON PEMIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukainus u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KjaccaM HEOPTraHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanysa XumMuueckiux peakiuil o pa3anvyHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIUX B PEaKIMU BEHIECTB, MO TermioBomy 3ddekTy, Mo
W3MEHEHUIO CTEMECHEW OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHUIO KaTajlu3aTopa). JK30- U SHIOTEPMHUUECKHE PEAKIUU, TEPMOXUMUUYECKHE
YpaBHEHMUS.

[Tonsitue o ckopoctu Xumuueckoud peakuuu. Ilonarue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. llonarue o karanuze. llonarue o xumnueckoMm paBHoBecun. DakTopsl,
BIIMSIONIME HAa CKOPOCTh XHUMHMUYECKOW pEaKIuu M TOJIOKEHUE XUMHYECKOTO
paBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEAKLIUM,  JJICKTPOHHBIM  OanaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKunm. CocraBienue ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ pE€aKIMi C  MCIOJb30BAHHUEM  METOJAA
AJIIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOJIUTUIYECKON JUCCOLMALINU. DJIEKTPOIUTHI U HEIJICKTPOIUTHI.
Karnonsl, annonsl. MexaHW3M JUCCOIMMAIMM BELIECTB C PA3JIMYHBIMU BHUIAMU
XuMHUecKoi cBs3u. CreneHp quccoranun. CUIbHbBIE U CIa0bIe DJICKTPOIUTHI.



Peakuny moHHOro 0OMeHa. YcoBuUs MPOTEKAHMSI PEAKIMIl HOHHOIO OOMEHa,
MOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHMsS peakiuil. CBOHCTBAa KHCIOT,
OCHOBAHMM W COJIEd B CBET€ IMPEACTABICHHA 00 3IEKTPOIUTHYECKOU
nuccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHsITHE O TUApOIN3E COJIEH.

Xumuueckuii IKCcnepumenm:. O3HAKOMIICHUE C MOJICIISIMU KPUCTATUTMYECKHUX
pPEHIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMeTalsioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpHIAa HATpusi), HCCIENOBAHHWE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOW PEaKIMd OT BO3JACHUCTBUS PA3THYHBIX (DAKTOPOB,
UCCIIEIOBAHUE AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOIECCA AUCCOLMAIIUN
KHUCIIOT, IIejaoued u coyied (BO3MOXHO HCIOJIb30BAHUE BHJIEO MaTEpPHAIOB),
MPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX MTPU3HAKHU MPOTEKAHUS PEaKIU HOHHOTO
oOMmeHa (0Opa3oBaHME OCaJKa, BBIJCICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUA
(ropeHue, peakiu pa3ioXKEHHUs, COCAUHEHHS), paclliO3HaBaHNUE HEOPTraHUYECKUX
BEIIECTB C IOMOIIBIO KA4YECTBEHHBIX pPEAKIMM HAa HUOHBI, pEIICHUE
AKCTIIEPUMEHTABLHBIX 3a]1a4.

HemeTausibl 1 MX COeIMHEHUS

OOmiast xapakTepucThKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu OkucieHus. CTpoeHue u (U3MYECKHEe CBOWMCTBA IMPOCTHIX
BEIIECTB — TajJoreHoB. XHMHUYECKHE CBOHCTBA Ha TMpUMEpPE  XJopa
(B3aUMOJIEHCTBUE C MeETaUlaMH, HEMeTalaMH, IejiouaMu). XJIIOPOBOIOPO/I.
CosnsiHass KWCJIOTa, XUMHUYECKHE CBOMCTBA, IMOJIydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJAOPOJAa HA OPTraHU3M 4YEJIOBEKa. BakHeilmme XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIe CTeNeHu okucieHus. CTpoeHue u (pusmyeckue CBOICTBa
MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJNIOTPONHbIE MOAU(PUKALIMKM KUCIOPOJa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOpPOA, CTpOEHUE, (PU3NYECKHe U
XUMHUYECKHE CBOMCTBA. OKCUIBI CE€phbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucinora, (Qu3MUecKkMe ¢ XHMHYECKHE CBOWcTBa (00mME Kak
MpeACTaBUTENs KJacca KUCIOT M creuuduueckue). XUMUYECKHE PEAKIUH,
JeXallue B OCHOBE MNPOMBIIUIEHHOTO CMOco0a MOJyYEeHHs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KUCIOThI. CoJM CEPHOM KUCIIOTHI, KAUECTBEHHAs! peaKkus Ha
cynbdar-uon. Haxoxnenue ceppl u €€ COCOUHEHUN B TpUpPOAE. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpelpl COEAMHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 31emMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHs. A30T, paclpoCTpaHEHUE B MPUPO/IE,
duznyeckue u xumMuueckue cBoiictBa. KpyroBopor azora B npupoje. AMMHaK, ero



bu3nUecKkue 1 XMMUYECKHUE CBOICTBA, MoydeHue 1 npuMenenue. Cojii aMMOHUS,
uX pU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOIy4YeHHe, (PU3NYECKUe U XUMHUYECKUE
CBOMcTBa (00IIME Kak TWPEICTaBUTENsd Kiacca KHCIOT U  chenudpuyecKue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
yI00peHnil. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl COEAUHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO3ayXa, MOUBBI W BoAoéMoB). Docdop,
aloTponHele Momudukanuu QGocdopa, PuznyUeckre U XUMHUYECKUE CBOMCTBA.
Oxcun pochopa (V) u pochopnas kuciora, pusnueckrue 1 XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPAIBHBIX yI0OpEHUIA.

O6mast xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKHUCICHUA.  YTIEpPOJ,  aJUIOTPOIHBIC
Monu(UKaMKA, pPAcpOCTpaHEHHE B TMPHUPOAE, (U3MUECKHEe U XUMHUYECKUE
cBoiictBa. Ancopomusi. KpyroBopor yriaepona B npupoje. OKcuabl yriiepoaa, ux
dbuznueckue M XHUMHYECKHUE CBOWCTBA, JIEMCTBHE Ha JKUBBIE OpPraHU3MBI,
NOJlyYEHUE U MPUMEHEHHE. DKOJOTHYECKHE IMPOOJIEMbl, CBSI3aHHBIE C OKCHIOM
yriaepoaa (1V), rumore3a r1100adbHOrO TOTEIUICHUS KJIMMaTra, MNapHUKOBBIN
addekt. YronapHas KUcIoTa U €€ COJid, UX (PU3NUECKUe U XMMHUUYECKHUE CBOICTBA,
noyiyueHue u npumeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTA U CEIHCKOM
XO3SMCTBE.

[lepBoHavabHBIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3THJICH, alleTUJIEH, 3TAaHOJ, TJIUIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOTUYECKH BaKHBIX BEIECTBAX: KHUpax, OelKax, yrieBojax — U ux
poii B OKM3HM 4elloBeKa. MarepuaibHOE€ E€IUHCTBO OPraHMYeCKHX U
HEOPTraHWYECKUX COETMHEHUM.

KpemHunii, ero ¢usnmyeckue © XUMUYECKHE CBOICTBA, TOJYYCHHE U
npuMmeHenue. CoenuHeHUs KpeMHUs B mnpupone. OOmume mnpeactaBieHUs 00
okcune kpemHus (IV) u xkpemuueBoil kuciaore. CUIUKaThl, UX UCIIOJIH30BAHUE B
OBITY, B MPOMBIIUIEHHOCTH. BaskHEHINe CTpOUTENbHBIE MaTepHAIbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eToH, jkene300eToH. IIpobaeMbl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii  IKCnepumeHm: u3ydeHue oO0pas3ioB HEOPTraHUYECKUX
BEIIECTB, CBOMCTB COJSIHOW KHUCJIOTBI, ITPOBEICHUE KAYECTBEHHBIX PEAaKUWW Ha
XJIOPUJI-MOHBI M HAOJIIOJCHUE MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTPaKarollue
dbuznyeckre U XUMUYECKHE CBOMCTBA TAJIOTEHOB M UX COCIUHEHUN (BO3MOXKHO
WCIIOJIb30BAaHUE BUEOMATEPUATIOB), O3HAKOMJICHHE C O0Opa3amMu XJIOPUIOB



(rajJoreHuI0B), 0O3HAKOMJIEHUE C 00pa3iiaMu cephl U €€ COeAMHEHUSIMU (BO3ZMOXKHO
WCITIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOMOICHNE TIpoliecca OOyTIMBaHUS caxapa
MOJ, JCUCTBHEM KOHUECHTPUPOBAHHOW CEPHOU KHCIIOTHI, U3YUYEHHE XUMHYECKUX
CBOMCTB pa30aBiIeHHON CEpHON KHUCIOTHI, IPOBEICHUE KAaUECTBEHHOW peakiuy Ha
cyab(aTMoH U HaONIOJCHUE TMpU3HAKa €€ MPOTEKaHWs, O3HAKOMIIEHHUE C
¢usznyeckuMu CcBOMCTBaMH a30Ta, ¢ochopa M UX COCAUHEHUN (BO3MOKHO
WCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB), oOpasmamMu a30THBIX ©  (PocopHBIX
ynoOpeHuil, moiayyeHue, coOupaHue, paclo3HaBaHUE U U3YYCHHE CBOICTB
aMMuaka, MpoBeICHNE KaueCTBEHHBIX peaKkIuil Ha MOH aMMOHHS U pocdaT-uoH u
W3yYCHHE TMPU3HAKOB HUX MPOTEKaHUSA, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOMN
a30THOM KHUCJIOTBI C MEJBIO
(BO3MOXXHO HCIIOJIB30BAHUE  BHUJACOMATEPHUAIIOB), M3yYECHHE MOJeNei
KPUCTAUIMYECKUX peIIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIIEHHUE C
MPOIIECCOM  aJcCOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJy4eHUE, COOMpaHHE, PACIIO3HABAHUE U W3Y4YEHUE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEJACHUE KAaYeCTBEHHBIX peakIiuil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3Yy4YCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIMEH CUJIMKATHON MPOMBIIUICHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl U UX COCTUHEHUS».

MeTaJuibl 1 UX COeIMHEHU S

OO01ast XxapakTepuCTUKa XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux mnosioxkeHus B Ileproanueckoin cucreMe XuMuueckux siemeHtoB . U.
MenzneneeBa u cTpoeHHs aTomMoB. CTpoeHue MeTamioB. Meraminyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKAs]  pEIIETKa.  ODNEKTPOXUMHUYECKUH  pAl
HanpspKeHU MeTamioB. Gu3nueckrue U XUMHYECKHE CBOMCTBa MeTayuioB. O0ume
ciocoObl moiydeHuss MerawioB. [loHsATHE O KOppO3UM METAJJIOB, OCHOBHBIE
cocoObl 3amuUThl UX OT Koppo3uu. CmiaBbl (CTalb, YyryH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounble MeTasuIbl: MOJIO)KEHUE B [leproamyeckor cucreMe XUMHYECKUX
sanemeHToB . 1. MenaeneeBa, CTpOEHHME MX aTOMOB, HAXOXICHHUE B MPHUPOJE.
du3nyecKue U XMMHUUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaiusi). OKCUIbl U
TUJIPOKCUZIBI HATpusl W KausA. [IpUMEHEHHE IIEJIOYHBIX METANIOB U UX
COEJIMHEHUMH.

[IlenoyHO3EMENBHBIE METAJUIBI MarHui W KaJlbLIMK: TIOJIO)KCHUE B
[Tepuoanueckou cucrteme xumudeckux snemeHToB [[. . MeHneneeBa, cTpoeHue
X aTOMOB, HaXOXJIEHHUE B Iprpojiec. PU3NUeCKrue 1 XUMHUYECKAE CBOMCTBA MarHus
U Kaiblusa. Baxuelmme coeauHEHUs Kaidblus (OKCUI, THUIPOKCHUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AmoMuHMiL: nostokeHue B [leproandeckoil cUCTEME XMMUYECKUX JJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aroMa, HAXOXAEHUE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA allfOMHHUS. AM(OTEpHbIE CBOMCTBA OKCHAA U THIPOKCH]IA
QIIFOMUHUS.

Kenezo: nosoxenue B [leproandeckoil cucteMe XMMAYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHME aToOMa, HaxoXaeHue B mpupoxae. dusnueckue u
XMMHUYECKHE CBOICTBa ene3a. Okcuabl, THApoKcubl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJTyUEHHE.

Xumuueckuii IKcnepumenm:. O3HAKOMJICHHE C OOpasllaMd METaJIOB H
CIUTABOB, WX (PU3WYECKUMH CBOWCTBAMH, H3YYCHHE PE3YJIbTATOB KOPPO3HUH
METauioB  (BO3MOXKHO  HCHOJB30BaHHE  BHUAEOMATEpPUATIOB), OCOOEHHOCTEH
B3aMMOJICUCTBUS OKCHJIa KaJbIUsl M HATpUsl C BOJIOM (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), MCCJICIOBAaHUE CBOMCTB >KECTKON BOJIbI, IMpOIlEcca TOPEHUs
JKeJeza B KUCIOpoJie (BOZMOXKHO HCIIOJIL30BaHUE BUJIEOMATEPUATIOB), TPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKUWU HAa WOHBI: MarHus, KaiblUs, aJIOMUHHI,
nuHka, xenesa (1) u xenesza (11l), menu (1), HaGnrogeHune u onvucanye MPOIECCOB
OKpalllMBaHMs IUIAMEHUM HOHAMHM HATpus, Kajdusg ¢ Kalblusi (BO3MOXKHO
UCIIOJB30BaHUE  BHJICOMATEPHANIOB), HCCIENOBaHHE aM(OTEPHBIX  CBOICTB
TUAPOKCUIA AFOMUHUS W TUIPOKCHUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme MeTaibl U UX COSUHEHUSD.

XHUMHUA ¥ OKpPY:KaoUias cpeaa

BemectBa n marepuanbl B IOBCEIHEBHOM JKHM3HM 4YeJioBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKHX peakiui B ObITy. [lepBas momoripb mpu
XUMHUYECKUX 0KOTraxX U OTPaBIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYXKarolllell cpeabl (MpelaeibHas AOMyCTHMast
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Poab xumuu B pemieHun 3KOJIO0THYECKUX
pooaem.

Xumuueckuii IKCnepumMeHm:

H3yueHHe 00pa3loB MaTEpPUAIOB (CTEKIIO, CTUIaBbI METAJIOB, MOJUMEPHbIC
MaTepHUalbl).

Mescnpeomemmunie ceasu

Peanuzanusi MeXOpeAMETHBIX CBSI3€M MpU M3yYEeHWH XUMHUM B 9 Kiacce
OCYIICCTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHITUH, SABJISIOMIUXCA CUCTEMHBIMU JJI1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOmue ecTecCTBEeHHO-HAyUYHbIE TOHATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTE3, KilacCuuKauus, TMEePUOAUYHOCTh, HaAOIIOJCHUE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, H3MEpPEHUE, MOJCNb, SBJICHUE, MMAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.



dusuka: marepus, aTOM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIHI,
U30TOIbI, PaTUOAKTHBHOCTh, MOJICKYJa, SJCKTPUUCCKHHA 3apsiyi, MPOBOIHHUKH,
TOJYIIPOBOJTHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BEMIECTBO, TENIO0, O0BEM,
arperaTHOE COCTOSIHUE BEIIEeCTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPHCTAIITMUCCKAs
peméTka, CIUTaBbl, (PU3MYCCKUE BEIMYUHBI, CIUHHIBI W3MEPCHHUS, KOCMHUYECKOE
POCTPAHCTBO, ITAHETHI, 3BE311bI, COIHIIE.

buonorusi: ¢orocunTe3, apixaHue, Ouochepa, IKOCHCTEMA, MHHEPAIbHBIC
yI0OpEeHHUS, MUKPO3JICMEHTBI, MAKPOAJIEMEHTBHI, TUTATEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPaAJIbI, TOPHBIE TIOPOJIBI, TTOJIC3HBIC
WCKOTIaeMbI€, TOIUTHBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUs JOCTHralOTCs B XOJA€ OOy4YeHUS XMMHH B €JIMHCTBE Y4E€OHOU H
BOCIIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, NPHUHITHIMA B
o0miecTBe MpaBUJIaMM M HOpPMaMu IMOBEAEHHS M CIIOCOOCTBYIOT IIpoLieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0yYarOIUXCSl.

JIM4HOCTHBIE ~ pe3ynbTaTbl  OTPaXalOT  TOTOBHOCTh  OOy4YaromIuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW  IIO3UTHBHBIX LEHHOCTHBIX OpHUEHTAaUUMd U
pacIIMpEeHNE ONbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) DATPHOTHYECKOT0 BOCHUTAHUS. IICHHOCTHOTO  OTHOUICHUS K
OTECYECTBEHHOMY KYJIbTYPHOMY, MCTOPMYECKOMY M HAy4YHOMY HacCJIEOUIo,
NOHUMAaHUsl 3HAYEHUS XMMHUYECKOW HAYKH B >KM3HH COBPEMEHHOIO OOUIECTBA,
CHOCOOHOCTH BIJIQJIETh TOCTOBEPHOU MH(pOpMalMel O MepeloBbIX AOCTHKEHUAX U
OTKPBITUSAX MUPOBOW M OTEUYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOTO BOCIIUTAHUS S

IIPEACTABICHUST O COLMAIBHBIX HOPMax M IpaBWIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATeNIbCKOM,  TBOPYECKOM W JIPYTUX  BHUJAX
NeSATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOHN MAESITENbHOCTU MpHU
BBIMIOJJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/lay, BBIMOJIHEHUN XHUMHUYECKHUX
HKCIEPUMEHTOB, CO3JAHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
W B3aMMOIIOMOIIM B TMpoIEecce HSTOH Yy4eOHOU JeSITeIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIIOBEJCHME M IIOCTYNIKM CBOMX TOBApUUIEd C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUM ITOCTYIIKOB;



3) UEeHHOCTH HAYYHOr0 MO3HAHUSI. MHPOBO33PCHUCCKUE TMPEICTABJICHUS O
BEILIECTBE U XUMHUYECKOM PEaKIUU, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M COCTABJIAIONIME OCHOBY JUIsl MMOHUMAaHUs CYUIHOCTH HAyYHOMU
KapTUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS
MPUPOJIBI, B3aMMOCBA3SAX YEJIIOBEKAa C MPUPOJHOM CpENoOW, O POJIM XUMHUHU B
MO3HAHUU 3THX 3aKOHOMEPHOCTEH; IO3HABaTEJIbHbIE MOTHBBI, HAMPABICHHBIE Ha
MOJYYEHHE HOBBIX 3HAHUN MO XUMHUHM, HEOOXOIUMbIC JUIsi OOBIACHEHUS
HaOJII0aeMbIX TPOIIECCOB W SIBJICHUM, IMO3HaBAaTENIbHOM, HWH()OpPMAIMOHHOW U
YUTATEIIbCKOW KYJIBTYphl, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIBHOW pPabOTHI C
y4eOHBIMM TEKCTaMHU, CHPABOYHOU JIMUTEPATYPOH, JOCTYNMHBIMU TEXHUYECKUMU
cpencTBaMu UH(POPMAITMOHHBIX TEXHOJIOTHI; HHTEPEC K OOYUCHUIO M TO3HAHMIO,
J10003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOEKTHOMN
U UCCJIeIOBATEIHCKON JESTENHHOCTU, K OCO3HAHHOMY BBHIOOpPY HANPABJICHHOCTU U
YpOBHSI 00yUYEHHUsI B JaJIbHEHIIIEM;
4) opMupoBaHHUSI KYJIbTYPbI 310POBbSI: OCO3HAHNE IICHHOCTH JKU3HHU,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0pPOBbIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3
YKU3HU, OCO3HAHUE MOCIEACTBUM U HEMPUSATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0Jisl, HAPKOTUKOB, KYpEHUsI), HEOOXOIUMOCTH coOJIroieHUS
MpaBUII 0€30IacHOCTH npu  oOpalieHuu ¢ XUMUYECKUMU
BEIICCTBAMHM B OBITY M pEaIbHOM JKHU3HH; 5) TPYA0BOT0 BOCIIUTAHMS : HTHTEPEC K
MPaKTUYECKOMY U3YUYEHHIO TpodecChil ¥ TpyJa pa3IuyHOTO POJia, YBaAKEHHUE K
TPyAy U pe3yjibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
MIPUMEHEHUS TIPEMETHBIX 3HAHUHN TI0 XUMHUH, OCO3HAHHBIN BBEIOOD
WHJMBUAYAJTbHONU TPACKTOPUU MPOJOJKEHUS] 00pa30BaHUs ¢ YUETOM JIMUHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon mpogeCcCuOHabHON eATEIbHOCTH U Pa3BUTHSI HCOOXOAMMBIX YMEHHM,
TOTOBHOCTB aJallTUPOBAThCS B MPOGECCHOHAILHOMN cpejie; 6) IKOJI0rn4ecKoro
BOCHHMTAHMS : DKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIIIEHUE K MIPUPOJIE KaK
HUCTOYHUKY
JKWU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(GU3NYECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MMaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMH, a TAK)KE B CUTYaIIHSIX,
YTPOXKAIOMINX 30POBBI0 W JKU3HU JIIOJIEH; CIMOCOOHOCTH TPUMEHSTH 3HAHUA,
nojydyaeMble TpPH U3YYEHUM XUMHUHU, [JI8 PEIICHHS 3a]ad, CBA3aHHBIX C
OKPYXKAIOIIEH MPUPOAHOM CPEIOM, MUl TOBBILIEHUS YPOBHS 3KOJOTHYECKOU
KyJbTYPBI, OCO3HAHUS TI00aTBLHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM U MmyTei
UX PEIICHUS] TOCPEICTBOM METOAOB XUMHUH, YKOJIOTUYECKOTO MBIILUICHHS, YMEHUS
PYKOBOJICTBOBATbCS MM B IO3HABATEIbHOM, KOMMYHUKATUBHOM W COLMAIIBHOU
MIPaKTHKE.



METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTtanmpeaMETHBIX PE3YJbTAaTOB BBIACIAOT 3HAYUMBIC IS
dbopMHpOBaHUS MUPOBO33pPEHUS] OOIICHAy4YHbIE€ TMOHATHS (3aKOH, Teopwus,
MNPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, TIPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaX M MO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 3THUX NPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O IEJIOCTHOMN
HAay4YHOM KapTUHE MUpPA, U YHUBEpCAIbHbIC yueOHbIE JIEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYISATUBHBIE), KOTOpbIe O0OECneuynBalOT (OpMUPOBAHUE
TOTOBHOCTM K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOMH
JIESITETbHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE yUeOHbIe JeiicTBUs ba3oBbie

JIOTUYECKHe AeHCTBUA:

YMEHUSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBIC] XMMHUYECKUX TMOHSTHUH (BBIIEIATh UX XapaKTEPHbIC
MPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMH MOHSITUAMM), UCIOJb30BAThH
MOHATUSL JIJIs1 OOBSICHEHUS OTACNBHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUSA U
KpUTEpUH JJIs1 KJIacCU(UKAIMM XUMUUYECKUX BEIIECTB W XUMHUUYECKUX PEaKIui,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3y4YeHUS,
CTPOUTH JIOTUUECKHE PACCYXKIEHUs (MHIYKTUBHBIC, JICTyKTUBHbIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI Y 3aKJIFOYCHUS; YMEHHUE IPUMEHSATH B TPOLECCE TO3HAHUS TTOHSATHS
(mpeaMeTHblE MW METanpelIMETHbIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJENH,
UCIIOJIb3yeMble B XHMHH, MPEOOpPa3OBBIBATH IUPOKO NPUMEHSEMbIE B XUMHUU
MOJIEIbHBIE MPE/ICTABICHUS — XUMUUECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYECKas
dbopmylia W ypaBHEHHE XHUMHUYECKOW peaKIUh — TMpU PEIICHUH Yy4eOHO-
MMO3HABATEIbHBIX 33/1a4, C YYETOM 3TUX MOJAEIBHBIX MPEACTABICHUN BBISIBIATH U
XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN M3YYaeMbIX OOBEKTOB — XMMHUYECKUX
BEII[ECTB U XUMHUYECKUX PEaKIUi, BBISBIATH OOIME 3aKOHOMEPHOCTH, TPUUUHHO-
CJIEICTBEHHBIC CBA3U U MPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SIBICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIIOJIb30BAaTh IOCTABJIEHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KaU€CTBE OCHOBBI /1711 (POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
NPAaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXKJCHHWH; MNpPUOOpPETEHHWE  OmbITa 1O
IUIAHUPOBAHUIO, OPTaHU3AlMU W MPOBEACHHUID YYEHUYECKHX SKCIIEPUMEHTOB,
yMeHuEe HaOJo/IaTh 3a XOJOM IPOIlecca, CaMOCTOSTENIbHO MPOTHO3HPOBATH €TI0
pesyabTar, GopMyaupoBaTh 000OIIEHNS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
OTIBITA, HWCCJIEAOBAHMSI, COCTABIATH OTYET O TpojenaHHoud padore. Padora ¢
uHopMaLHen:

yMEHHE BBIOMpaTh, aHAJU3UPOBATh W UHTEPNPETUPOBATH HH(OpPMALIHIO
Pa3IMYHBIX BUJIOB M (hOPM MPEJCTABICHUS, MOIYyUYaeMyl0 13 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPABOYHBIE



nocobust, pecypcsl MHTepHeTa), KpUTHUYECKH OLCHUBATh MPOTHUBOPEUMBYIO U
HEJOCTOBEpHYIO HMH(OpPMAINIO; yMEHHE NPHUMEHATH pAa3IUYHble METOAbl U
3alpochl TMpU TOHCKE U 0TOOpe MH(GOPMAlUW W COOTBETCTBYIOIIMUX JAHHBIX,
HEOOXOJUMBIX  JJI1  BBIIOJHEHUS y4yeOHBIX W  IO3HABaTEJIbHBIX 3334
ONpENENEHHOrO0 THUMA, HNPUOOpETEeHHE OmbiTa B 00JIACTH  MCIIOJIb30BAHMS
UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJIAJEHUE  KYJIbTYpOH
AKTUBHOTO MCIOJIb30BAaHUS PA3JIMYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOATEIBHO
BbIOMpaTh ONTUMANIBbHYIO (pOpMY IpeacTaBIeHUs HH(OPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3aJa4d HECJIOKHBIMH CXEMaMM, JWarpaMMaMiy, JIpYrUMH (opmamu
rpapuk ¥ MX KOMOWHAIIMSIMHU; YMEHHE HCIOJb30BaTh M AaHAJIW3HPOBATh B
nporecce yueOHON U MCCIIE0BATENbCKOM AEATEIbHOCTH HH(POPMAIUIO O BIUSHUU
IIPOMBINUICHHOCTH, CEJIbCKOTO  XO34iicTBAa M TPaHCIOpPTAa HA COCTOSTHUE
OKPY>KAIOIIEH MPUPOTHON CPEBI.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHMs 3aJaBaTh BOIPOCHI (B XOoJ€ aAuajgora M (Wiad) IUCKYCCHM) IIO
CyLIECTBY  oOcyxaaemMoil  Tembl, (OpMyIMpOBaTh CBOM  IPEIJIOKECHHS
OTHOCUTEJIBHO BBINOJHEHUSI MPEIJIOKEHHOW 3a7aud; YMEHUS MPEJCTaBIATh
IIOJIYYCHHBIE  pEe3YyJbTaThl IMO3HABATEIbHOM JCATENBHOCTH B  YCTHBIX U
IIMCBMEHHBIX ~ TEKCTaX; JeJaTh IMPE3CHTALUI0 PE3YJIbTATOB  BBITOJIHEHUS
XUMHUUYECKOTO dKCIEepUMEHTa (J1abopaTOPHOro OMbITa, J1a0OpaTOPHON pPabOThI MO
UCCJIEIOBAHUIO CBOWCTB BEIIECTB, YYEOHOrO0 IPOEKTA); YMEHHUS Yy4eOHOTo
COTPYAHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOM IO3HABATEJIbHOM U
UCCIIEIOBATENLCKON JAESITENIbHOCTH IPH PELICHUH BO3HUKAKOLUX MpoOjeM Ha
OCHOBE y4yé€Ta OOIIMX MHTEPECOB U COIJIACOBAHMS MO3MLUN (00CYyXkAeHUs, OOMEH
MHEHUSMH, «MO3TOBBI€ IITYPMbD», KOOpPJAWHALMA COBMECTHBIX JCHCTBUH,
OIpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON padOThI U JpyTHeE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OIpPEAENATh LENH ACSITENbHOCTH, IJIAHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTD, BBIOMpaTh Hanbosee 3P(HEeKTUBHBIE CIIOCOObI PEIICHHS YUEOHBIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBIIATh WJIA KOPPEKTUPOBATH
MPEUIOKEHHBIM  AJTOPUTM JEUCTBUM IIPYM BBIIOJIHEHWM 3aJaHAM C  YYETOM
NOJyYEHHUSI HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW €M, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTeIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOl paboueil mporpaMMon,
BBIJIETISIIOT: OCBOCHHBIE OOYYaIOLIUMUCS HAy4yHbI€ 3HAHMS, YMEHHUS U CHOCOOBI
JIeWcTBUH, crnenuduueckue JUIS  MOPEeIMETHOM 001acTH  «XHMUS», BHIBI



ACATCIBHOCTH 110 IMOJIYYCHHIO HOBOT'O 3HaHUA, €ro HHTCPIIPCTALUH,
HpeO6paBOBaHI/IIO H IIPUMCHCHHWIO B PA3JIMYHBIX y‘-Ie6HBIX M HOBBIX CUTYyallUAX.

K xoniy oOyuenus B 8 kiiacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMCHHUIN:

* PACKPBIBATh CMBICII OCHOBHBIX XHMHYECKHX ITOHSATHI: aTOM, MOJIEKYJa,
XUMUYECKUH DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOJHAsS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Mmacca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHYECKash PEaKIus, KiIacCu(puKaius peakiuii: peaxiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TeTJIOBOU 3(DPeKT peakiumu,
AIpO aToma, JJIEKTPOHHBINM CIIOM aroMa, aroMHas OpOUTalb, PaJNyC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAs KOBAJCHTHAs CBS3b,
WOHHas CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBas JOJi1 BELIECTBA
(MporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

* WUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSITH 3TU TOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

* ICTIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJII COCTAaBJICHUs (DOPMYIT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

* ONIPECINISATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COEIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAEIEHHOMY KJIacCy COCIUHEHHUH TI0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W MOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cmbicn Ilepuomnueckoro 3akona [I. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJioxkeHus B llepuonnueckoil cucreme,
3aKOHOB  COXPAaHEHUSI MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
ATOMHOMOJICKYJISIPHOTO YUEHHUSI, 3aK0OHa ABOTaIpo;

« OMMMCBHIBATh W XapakTepu3oBaTh TaOnuuHyro ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHMX DJEMEHTOB: pa3jiuyaTh TMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpymnmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAUYEHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucreMa XuMU4Yeckux odnemeHtoB J[. .
MeHnneneeBay € YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siapa, 00IIee YnCIo JIEKTPOHOB
U pacnpeesieHUe UX MO JEKTPOHHBIM CII0SIM);



« KJJaCCU(UUUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBy YYacTBYIOLIMX B peakUuu
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

* XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXkAAsl ONMUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

« IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKHX [PEBpalllCHU B
Pa3IUYHBIX YCIOBUSX;

e BBIUKCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOTO »dJEMEHTa Mo (opMmylie COeTUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpPE, NPOBOAUTH PACUETHl IO
YPaBHEHUIO XUMUYECKOIN peaKIuu;

e IPUMEHSTh OCHOBHBIE OIIEPALlMN MBICIIUTEIBHON NESITEIIBHOCTU — aHAIN3 U
CUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHUCTeMaTHU3aIUI0, Kiaccu(uKaIuio,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — JJIs1 U3YYEHHUS] CBOMCTB
BEIIECTB M XHMMHMYECKHUX PpEAKUUH, ECTECTBEHHO-HAyYHBIE METOMbI
NO3HaHUsI — HAOJIOJEHUE, U3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

* CJICZIOBATh IPaBUJIAM IOJIb30BAHMSI XMMHUECKON MOCYI0i U J1abopaTOpHBIM
o0OpyllOBaHUEM, a Tak)Ke IpaBWjiaM oOOpallleHus C BEIIeCTBAaMU B
COOTBETCTBUM C HMHCTPYKLHMSMH IO BBIIOJHEHUIO JIaDOpaTOPHBIX
XUMUYECKUX ONBITOB IO TIOJYYEHHI0O MU COOHMPAHUIO Ta3000pa3HBIX
BeUIeCTB (BOJOpOJAa U KHUCIOPOAA), MPHUTOTOBIEHUIO pPAacTBOPOB C
ONPEAECIEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
1IeJI0Yel U KUCJIOT C MOMOUIBI0 MHIUKATOPOB (JakMmyc, eHosdTrasenH,
METHJIOPAHXK U JPYTHUE).

K xoniy 00yuenus B 9 kjacce rnpeMeTHbIE pe3yibTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* DPAaCKpBIBaTh CMBIC OCHOBHBIX XHUMHYECKHX TOHSATHI: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, MPOCTOE BEIECTBO,
CII0)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTEIECHb
OKHCIICHUS, XUMHUECKasl PEeaKIysi, XUMUYECKasi CBs3b, TEIIOBOM 3 (deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAs AUCCOLMALINSA, PEAKIUU HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE pPEaKIuh, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENb,  BOCCTAHOBUTENIb, OKHUCJICHHE W  BOCCTaHOBIICHUE,



alnoTponusi, aM(pOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
METaJUInYecKasi), KpUCTAIMYeCKass pemeTka, KOppo3usl METauloB,
CIUIaBbl, CKOpPOCTb XUMHUYECKOW pEaKIUH, TMPEACIbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

* WUUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

* ICTIOJIb30BaTh XMMHUUYECKYIO0 CUMBOJIHMKY JJIsI COCTaBJICHHs (DOPMYIT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e OMIPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OnpenenéHHOMY KJIACCy COEOUHEHHM 1o ¢opMyiiaM, BHJ XUMHUYECKOU
CBSI3W (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyIe, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COEAWHEHUN, TUIl KPUCTALINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cmbica [lepuoguueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
Tabnuunyo Gopmy Ilepuoauyeckoil CUCTEMbI XMMHUYECKHX DJIEMEHTOB:
paznMyaTh MNOHATHS «IJIaBHas mnoArpynna (A-rpymnmna)» U «mnoOodHas
noarpynmna (b-rpynma)», manbie u OOJbIIME NEPUOIbl, COOTHOCUTH
0003HaueHUs, KOTOpPhIE WMEIOTCI B TMEPUOJAMYECKONW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsii  sA1pa, o0OIllee YHCIO 3JIEKTPOHOB M
pacmpesienieHue UX 10 DJIGKTPOHHBIM  CJIOSM), OOBICHSATH 0OIIue
3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCAUHECHUHU B
npeesiax MajblX MEPUOIOB M TJIABHBIX MOJATPYNI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

* KJTaCCU(PUIIUPOBATh XUMUYECKUE DIJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 4YMCIy W COCTaBY YYacCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEeHENH OKUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

* XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME U CcHEHU(PUUYECKUE XHUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIasi OINUCAHUE
puMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

e COCTaBJSAITb ~ YPABHEHUS  DJIEKTPOJUTUYECKOM  JAUCCOLMALMHA  KHCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO
oOMEHa, ypaBHEHUs pEaKIHii, TOATBEPKAAOININX CYIICCTBOBAHUE
TFEHETUYECKOW CBSI3U MEXKY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;



* PaCKpBIBaTh  CYITHOCTh  OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHHA
MOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;

« POTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAICHUN B PpPa3IUIHBIX
YCIOBUSIX;

* BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO [IOJIFO XHMHYECKOTO 3JIeMeHTa 1o (opMmyse COeTuHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PAcTBOpE, IPOBOIUTH PACUYETHl II0
YPaBHEHHUIO XUMHUECKON peaKinu;

« COOJIIO/IATh TIPaBWJIA MOJIB30BAHUS XUMHUYECKOUW MOCYION M JTa0OpaTOPHBIM
o0opynoBaHUEM, a TakKe TpaBmia oOpalleHHs C BeIIeCTBAMH B
COOTBETCTBHM C WHCTPYKIMSMH 110 BBINOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX ONBITOB IO TOJYYEHHI0O M COOUPAHUIO Ta3000pa3HBIX
BELIECTB (AMMHUAKa U YIJIEKHCIIOTO rasa);

* POBOJIUTH PEAKINH, TOATBEPKIAIOIINE KAYECTBEHHBII COCTaB Pa3UYHBIX
BEIIECTB: PACMO3HABaTh OIBITHBIM MYTEM XJIOpPUA-, OpOMHIA-, HOIHUI-,
kapOonat-, Qocdar-, cunukar-, cynbdar-, TUAPOKCUI-UOHBI, KATUOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

 IPUMEHATh OCHOBHBIC OIEPAIIMH MBICIUTEIFHON JEATEILHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHHE, O0O0OOIEeHHe, CHUCTEeMAaTH3allui0, BBISBICHUC
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS M3YyYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBCHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOJII0JICHHE, W3MEPEHHEe, MOJICIMPOBAHUE, DKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).

TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

N2 KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ieioB u
e Bee | Kowrponbn | (nndposbie)

o/ r . PAKTHYEC | oGhazoBaTenbHbIE
NPOrpamMMbl KH e padoThI

n 0 e padoThl P pecypchl

Paszgea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
Xumusi — BakHast 00J1acTh
€CTCCTBO3HAHUA U BubmmoTeka HOK
NPAKTHIECKOH NeATETHHOCTH https://m.edso0.ru/7f41
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15

but6mmoreka [IOK
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83 7c

Hroro no pazneny

20

Pa3nes 2. Baskneiimme npeacraBuTen

HEOPraHnvYeCKMUX BeUeCTB

Bosayx.
Kucnopon. IlousTue 06 Bubmoreka [IOK
2.1 6 https://m.edsoo.ru/7f41
OKcHAax
83 7c
Bonopoa.llonsitue o bubmmoreka [JOK
2.2 | KHCJIOTax U COJISIX 8 1 https://m.edsoo.ru/7f41
83 7c
Bopa. PactBopsl. [lonsitue bu6nmorexa LIOK
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83 7c
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7c
bubmuorexa [JOK
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1.1 3HAHWI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paszuenoB Kypca 8 36
Kjacca
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2.1 XHMITCCIHX 4 1 https://m.edsoo.ru/7f41a6
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XUMHYECKHUX
AJIEMEHTOB
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Hroro no pasneny
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06 . bubmmorexa [JOK
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METAJIJIOB
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