


Pabouas nporpamma no yueOHOMY npeaMery «Xumus» (0a30Bblii YpPOBEHbD)
(npenmeTHas o0JnacTb «EcTecTBEeHHO-HAy4HbBIE IPEAMETHI») (manee
COOTBETCTBEHHO — MpOrpaMma IO XHWMHM, XUMHs) BKJIIOYAET MOSCHUTEIbHYIO
3aMMCKy, COAepKaHue OOy4eHMs, IUIAHUPYEMble pPE3yJbTaTbl  OCBOEHHUS
MPOrpaMMBbI 110 XUMUH.

IHosicHuTEIbHAS 3alIMCKA.

[Iporpamma 1O XUMHUM Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHO pabouell MporpamMMmsl
BOCITUTAHMS U C YUETOM KOHIEIIIUU TIPENoaBaHus yueOHOro mpeaMeTa « XuMus»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma 1o xumuu paszpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJAUYECKOMN
MIOMOIIH YYUTEIIO B CO3JaHUU paboueil MporpaMMbl IO Y4EOHOMY MPEIMETY.

[Iporpamma mo xumum Aa€T MpENCTaBICHUE O IENAX, OOIIEH CTpaTeruu
oOy4eHUs, BOCHUTAHUS U Pa3BUTUSA OOYYAIONIUXCS CpPEACTBAMH y4eOHOTO
nmpeamera, yCTaHABIIMBACT o0s3aTeNIbHOE peIMETHOE coJiepKaHue,
IpeayCMaTPUBAET PACHPEICIICHHE €ro IO KjaccaM M CTPYKTYpUpPOBaHHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0ocoOeHHOCTEW  O00ydYaronuxcs, ONpelnensieT BO3MOXKHOCTH — MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOHN 00pa3oBaTelbHOU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 0oO0pa3oBaHUs, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJei U3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIETOCs IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XHMHH CIY>KUT OCHOBOM st (OPMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IUHCTBE MHPA, BAKHYIO
poJiib WrpatoT (GopMUPYEMble XUMHUEH TMPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUU M 00 SBOJIONUU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TrI00aJbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOHM, SHEPIETUUCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

— CHOCOOCTBYET peanu3alii  BO3MOXKHOCTEH JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KYyIbTYpbl JTUYHOCTH, €€ oOmedl u (QyHKIMOHATHHOM
IPaMOTHOCTH;

— BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUSI U TBOPYECKUX CHOCOOHOCTEU
00y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSATEIIbHOW Y4eOHOU JeATEeNbHOCTH,
AKCHEPUMEHTAIBHBIX U MCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJIUMBIX KaK B
MOBCEJIHEBHOM KU3HH, TaK U B MPO(ECCUOHAIBHOU JI€SITEIbHOCTH;

— 3HAKOMUT €O Cheuu(puKOM HAy4YHOrO MBIILUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETIOCTHOTO B3TJIA/Ia HAa E€IUHCTBO TMPUPOABI U YEJIOBEKAa, SBISIETCS



OTBETCTBEHHBIM  3TalmoM B  (OPMHUPOBAHUM  E€CTECTBEHHO-HAYyYHOMU

IPaMOTHOCTH 00YyYaroIUXCS;

— CIIOCOOCTBYET dbopMUpOBaHUIO LIEHHOCTHOT'O OTHOIIICHUS K
€CTEeCTBEHHO-HAYUYHbIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOU
BKJIJl B 9KOJIOTHYECKOE 00pa30BaHKUe 00 y4arOIUXC .

JlanHble HampaBieHUs B OOYYEHHMM XUMHUU OOECHEeUMBAIOTCS CIEUUPUKON
colepkaHusl  ydyeOHOro  mpeameTa, KOTOpBIM  SBISETCA  I€Aaroru4ecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUHM U HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUHN
OpraHUYeCKOM XUMHUHU.

CrpykTypa cojepkaHus MporpaMMbl IO XUMUHM C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. CojaepkaHue CKIAIbIBACTCS W3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TTOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamueckoro 3akoHa /.M. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHMS O CTPOECHHUH aTOMa U XUMHYECKOH CBSI3U;

— TpelacTaBIeHUN 00 DIEKTPOJIUTUYECKOW  TUCCOIMAIMM  BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKH
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JIpyroMy, BBITONHSAS (YHKIUK OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHHU  CIIOCOOCTBYET (hOPMHUPOBAHHUIO
MPEJCTABJIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 knaccel» U «dusnka. 7 Kiacey.

[Ipy w3ydeHHH XUMUU TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHWUN OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (DOPMUPOBAHMHM CHUCTEMBI XUMHUYECKUX
3HaHUN — BaXKHEHIIMX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKUX ITOJIOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, fA3blKa HayKH, B
NpUOOIIEHUN K HAyYHbIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TMPUMEHEHUH B Y4YEOHO-IIO3HABATEIBHONM M Y4eOHO-HCCIEI0BATEIbCKON



NeATeNIbHOCTH, OCBOCHUHM TNpaBWi Oe30macHOro oOpallleHHus ¢ BelecCTBaMu B
NOBCEIHEBHOM KU3HMU.

[Ipu “3yueHnn XUMHUHM Ha YPOBHE OCHOBHOI'O OOILEr0 0Opa30BaHMs Ba)KHOE

3HaYEHUE MPUOOPENIN TaKHUe LU, KaK:

(dopMupoBaHUE UHTEIICKTYyalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CaMOCTOSTEIILHOMY  TMPUHSITHIO
pelIeHu, crnocoOHON alanTUpOBaThCS K OBICTPO MEHSIOIIKUMCS YCIOBHIM
KU3HU;

HAMpaBJICHHOCT,  OOY4YeHHsI  HAa  CHUCTEMAaTHYeCKOe  MPHUOOIICHHE
oOyJarommxcss K CaMOCTOSITETbHOW MO3HABAaTENbHON  JEATEIBHOCTH,
Hay4YHBIM METOJAaM IO3HAHUs, (OPMUPYIOIIMM MOTHBAIMIO W Pa3BUTHE
CIIOCOOHOCTEH K XMMHH;

oOecrieueHue ycJiaoBHH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO 00YUYaIOIIUMUCS
OMBITa Pa3HOOOPa3HOW JEATENbHOCTH, TMO3HAHWS W  CAaMOIIO3HAHWUS,
KJTFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHIA), UIMCIOIUX YHUBEPCATHHOE
3HA4YCHHE JUIsl PA3TTUYHBIX BUOB JESTEIHHOCTH,

dopmupoBanue oO0mIeH  (QYHKIMOHAIHPHOW W  €CTECTBEHHO-HAyYHOMU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHITH W OIICHUBATH SIBICHUS
OKpY)KaloIllero MHpa, HWCIONB3Yysd 3HAHUS H ONBIT, TOJY4YCHHBIE NpH
U3yYEHUU XMMHHU, MPUMEHITHh UX MPH PELIEHUH IpoOJieM B MOBCEAHEBHON
KU3HU U TPYJOBOU JESATEIBHOCTH;

GopmupoBaHue |y  0OydYaroIIMXCS  T'YMaHUCTMYECKHX  OTHOILEHUH,
IOHMMAHUS LIEHHOCTH XUMHUYECKUX 3HAHUM AJs BBIPAOOTKH HKOJIOTHUYECKU
11€JIeCO00Pa3HOro MOBEAEHUS B OBITY M TPYAOBOH NEATEIBHOCTH B LENSIX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAroIlel MPUPOIHOM cpeabl;

pa3BUTHE MOTHBAaLlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO HU
CaMOBOCIIUTAHHMIO Ha OCHOBE YCBOEHHS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTM K OCO3HaHHOMY BbIOOpDY mpo¢uiasi M HaIpaBIEHHOCTU
TaabHEHIIero o0yJeHus.

OO6miee YuCIO0 YacoB, PEKOMEHJIOBAHHBIX MJId HM3ydyeHHs Xumuu, — 136

yacoB: B 8 kiacce — 68 yacoB (2 4aca B HeJen0), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEJIO).

Conep:xxanue o0yuenus B 8 Kiacce.
1. IlepBoHayanbHBIE XUMUYECKHE TTOHSITHS.
[Ipenmer xumuu. Posib XMMHM B )KM3HU 4Y€JIOBEKA. XMMHUS B CUCTEME HAYK.

Tena u BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATrperaTHoOE€ COCTOSHHE
BemiecTB. [loHsATHE O MeTOAax MO3HAHUS B XUMHUHU. UHMCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeneHus: CMECEH.

ATOMBI U MOJICKYJIBL. Xumuueckue djieMeHThl. CHMBOJBI XHUMHYCCKHX

OJICMCHTOB. HpOCTBIe H CJIO0XXHBIC BEIIICCTBA. ATOMHO—MOJ’ICKYJ'I?IPHOC YUYCHHUC.

Xumunueckas ¢opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAsgs aTOMHAs Macca.



OtHocuTEenbHAsT MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuecTBo BemecTBa. Monbs. MossipHas Macca. B3auMocBsI3b KOIUYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COCTUHEHUI.

DU3UUECKUE U XUMUYECKHUE SBJICHUSA. XUMUUYECKAS peaKUUs U €€ MPU3HAKHU.
3aKoH COXpaHEHMsI MaccChl BemlecTB. Xumuueckue ypaBHeHusa. Knaccuduxanus
XUMHYECKUX PEaKLMi (COeAMHEHMS], pa3JIOKEHUS, 3aMEILIEHUs, OOMEHA).

XUMUYECKUHA  JKCIEPUMEHT: 3HAKOMCTBO C XUMMYECKOW IOCYAOM,
npaBwiamMu paboThl B JlabopaTopuu M MpuémMaMu oOpallieHus ¢ JabopaTOPHBIM
o0Opy/IOBaHMEM, U3y4YeHUE M OMNUCaHHEe (PU3NUECKUX CBOMCTB 00pa3lioB
HEOPTraHUYECKUX BEIIECTB, HAOIIOJeHUEe (PU3NUECKUX (IJIAaBJICHUE BOCKA, TasHHE
JIbJla, pacTUpaHUE caxapa B CTyNKE, KWUMEHUE U KOHJCHCAlUMs BOABI) H
XUMUYECKUX  (TOpeHue  CBeuM,  TMPOKaJWBaHUE  MEIHOM  TMPOBOJIOKH,
B3aUMOJICHCTBHE Mejla C KUCIIOTOW) sIBJICHUM, HaOJI0/ICHUE U ONKMCaHue MTPU3HAKOB
IPOTEKAaHUsI XUMUUYECKUX PEaKIUil (pa3sioKeHHe caxapa, B3auMOJEHCTBUE CEPHOM
KHUCIIOTHI C XJIOpUIOM Oapus, pazioxkenue ruapokcuaa meau (I1) mpu HarpeBanuw,
B3auMojieiicTBUE kene3a ¢ pactBopoMm coiu menu (II), msydenme crmocoOoB
paszneneHus cmecedd (C TMOMOIBI0 MarHuTta, (UIBTPOBAHHME, BbBITApUBAHUE,
JTUCTUJUISIIUSA, XpoMarorpadus), NpPOBEACHUE OYMCTKH IOBApEHHON COJH,
HAOJIIO/ICHUE W OMHMCAHME PEe3yJIbTaTOB MPOBEACHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHHS MacChl, CO3[JaHUE MOJIEJIEH MOJIEKYI (IIapOCTEPKHEBBIX ).

2. Baxxneiiue npeicTaBUTENTM HEOPTraHUYECKUX BEIIECTB.

Bo3nyx — cMmech razo. CocraB Bo3ayxa. Kucnopoa — 3jeMEHT U mpocToe
BenecTBO. HaxoxkaeHue kucinopona B mpupojie, (U3HMUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue xkucnopoga. CrocoOsl
MOJIYYeHUS KHUCJIOpoJa B JIabopatopud M TpoMbliieHHOCTH. Kpyrosopot
Kucinopoaa B npupojie. O30H — autoTponHas MOAUGUKAIIMS KUCIOPOIa.

TennoBoit 3¢hdexkT XUMHUUECKOW peakiuh, TEPMOXHMHUYECKHUE YpPaBHEHMS,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHUe
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonmopon — asnemeHt M mpocroe BemectBo. HaxoxzaeHue Boaopona B
npupoae, Gumyeckne W XUMHYECKHUE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonydeHus. Kuciorsl u comnu.

MounsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

duznyeckue CcBOMCTBA BoAbl. Bojga kak pacTBoputenb. PacTBOpBI.
HacpllieHHble M HEHACBILIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 7074 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupojsie U B KHU3HU 4esnoBeka. KpyroBopoT Boabl B mpUPOJIE.
3arpsi3sHeHue NPUPOAHBIX BOA. OXpaHa U OUKUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neoprannmueckux coeguHeHuid. Oxcuanl. Knaccuduxarms
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCJIOTHbIe, aM(OTEepHbIE) U
HecosneoOpaszyroniue. Homenknatypa okcugoB. Puznmyeckue U XUMUYECKHUE
CBoMCTBa OKCUIOB. [losrydyeHne OKCHIOB.



OcHoBanus. Knaccudpukauus ocHOBaHMH: IMIENOYM M HEPACTBOPUMBIE
ocHOoBaHuA. HoMmenkiarypa ocHOBaHuU. PU3MYECKHME U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotel. Knaccuduxanusa xucnor. Homenknarypa kucinot. @usnyeckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Psp aktuBHoctn wmetawuioB H.H. bekerosa.
ITony4yenue KuCIOT.

Conu. HomeHnkiatypa coseil.

du3nuecKrue 1 XMMHYECKHE CBOMCTBA cotiel. [lonyyenue cosen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCMHEHUM.

XUMUYECKUNA SKCIEPUMEHT: KAaueCTBEHHOE OIPEACIICHUE COACPHKAHUS
KHUCIIOpPOJIa B BO3JyXe, NOJy4YeHUE, COOMpaHUE, paclo3HaBaHUE W HU3YUYCHHE
CBOMCTB KHCJIOPOJia, HAOJIOJICHHE B3aWMOJICUCTBHUS BEIIECTB C KHUCIOPOAOM U
yCJIOBHSI BO3HUKHOBEHHUS U TpPEKpaIlleHUs TopeHus (moxapa), 03HAKOMJICHHE C
oOpa3llaMd OKCHUJOB M OMNHCAaHWE WX CBOWCTB, TIOJyuYe€HHUE, CoOUpaHue,
pacrio3HaBaHWE W U3YYEHHWE CBOWCTB BoOJIOpojia (TOpeHHue), B3aUMOJICHCTBUE
Bogopoaa ¢ okcugom Mmenu (II) (BO3MOXKHO HMCIOJIB30BaHHME BUJICOMATEPUAITIOB),
HaOMIOJIeHne 00pa3lloB  BEIIECTB  KOJHMYECTBOM |  MOJIb, HCCIICIOBAHHE
OCOOCHHOCTEM  pPACTBOPEHHS  BEIIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM J10JI€d PACTBOPEHHOTO
BEIIECTBA, B3aMMOJICCTBHE BOJLI C METAIaMU (HATPUEM U  KaJIbIIHEM)
(BOBMOXHO  HCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), HCCIEIOBaHHE  OOpa3IoB
HEOpPraHMYECKUX BEIIECTB PA3IMYHbIX KJIACCOB, HAOIOIEHUE U3MEHEHHS OKPACKH
MHIUKATOPOB B PACTBOPAaxX KHUCIJIOT U IIEJNIOYEH, U3yUYCHHE B3aUMOACHCTBUS OKCHAA
menu (II) ¢ pacTBOpoM CcepHOM KHCIOTBI, KHCJIOT C MeETa/UlaMH, peakIui
HEWUTpaNu3aly, MOJIyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO
MeTajuia JPYyruM U3 pacTBOpa COJIM, PEHIEHUE SKCIIEPUMEHTAIBHBIX 33724 110 TEME
«BaxkHenne KI1acchl HEOPTaHUYECKUX COCTUHECHU.

3. [lepuognueckuit 3akoH u llepuoguueckass cucTeMa XUMHUYECKHX
anemeHnToB  [[.M. MenneneeBa. CrtpoeHue aToMoOB. XHUMHYECKasi  CBSA3b.
OKHUCIHUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

[lepBbie TOMBITKM KiIacCUPUKANNKU XUMHYECKUX AJIeMEHTOB. [loHsTHE O
IPYIINax CXOJHBIX 3JIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METAJUIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIC OKCHIBI
Y TUIPOKCUBI.

[lepuonnuecknit 3akoH. llepuoguueckas cucremMa XMMHYECKUX JIEMEHTOB
J.N. Menneneena. Kopotkonepuonnas  w  jauuHHONEpHOAHAsT  (OpMBI
[Tepunoanueckoit cuctembl xumuueckux syeMeHToB [[.1. Menneneesa. [lepuoast u
rpynnbl. @U3NYECKUN CMBICI HNOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIbI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sjep. M3oTombl. DJIEKTPOHBI.
CtpoeHme 3JIEKTPOHHBIX O0OJOYEK aTOMOB MEPBBIX 20 XMMHYECKUX SJIEMEHTOB
[Tepuonnueckoin cucrembl J[.1. Menaeneea. XapakTepuCTUKa XHMHUYECKOTO
3JIEMEHTA 10 ero nosoxkeHutro B [lepuonnueckoii cucreme /.M. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyIaM U NepuoaaM. 3HaUCHUE



[Tepuonnueckoro 3akoHa u [lepruoauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB JIJIs1
pa3BUTHs HayKu U npaktuku. J[.1. MenaeneeB — yu€HbINA U IpaK1aHUH.

Xumnueckass cBsi3b. KoBajieHTHast (mojsipHas M HEMOJApHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBS3b.

Crenenb  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMU.
IIporniecchl OKucCaEHU U BOCCTAHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUA HKCIEPUMEHT: H3y4yeHue oOpasllioB BELIECTB METANIOB U
HEMETAJUIOB, B3aMMOJICMCTBUE THAPOKCHAA IMHKA C pPacTBOPaMHM KHUCIOT U
LIEJI0YEH, MPOBEJCHUE OTIBITOB, WJUTIOCTPUPYIOITUX MIPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIIPHBIX pPEaKIuil (rOpeHue, peakiuu pasyioKEHUs,
COCITUHCHUSA).

4. MexnpeaMeTHbIEC CBSI3H.

Peanuzanusa MexnpeaMETHBIX CBS3€W NPU HM3YYEHUH XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS 4epe3 UCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYyUYHBIX
MOHATHH, TaK U MOHSATUMN, SBIAIOIIUXCS CUCTEMHBIMU ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO61ue ecTecTBEHHO-HAYUYHbIC TIOHATHUS: HAyYHBbIN (DaKT, THUIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KilacCu(UKaIsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHHUE.

®dusuKa: Marepusi, aToM, OHJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIH],
U30TOIIbI, PAaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsji, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, ra3, (U3NYECKUE BEIMYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/bI, COMHIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpATbI, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

Conepxanue o0y4enust B 9 kiacce.

1. BeniecTBO ¥ XMMUYECKas PEaKIIus.

[Tepuonnueckuit 3akoH. llepuonnyeckas cucreMa XMMUYECKHX SJIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpEX TEPUOJOB, Kajaus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHHM C IIOJIOKEHUEM 3JIEMEHTOB B llepuonndeckon
CHUCTEME U CTPOCHUEM KX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XMMHUUYECKOW CBS3U. THUIBI KPUCTAUITMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHMMHYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIIMXCS K PA3JAYHBIM KJIACCAM HEOPraHUYECKHUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanuss XMMUYECKHUX peakIuid 10 pa3IMYHBIM MpHU3HaKaMm (110
YUCJTy M COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3¢ GEKTy, Mo
M3MEHEHHUIO CTEICHEH OKUCIICHUS XHMHYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYCCKHE PEAKIINH, TEPMOXUMUUECCKUEC
ypaBHEHUS.



[lonsTue o ckopocT XuMuuyeckod peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOT€HHBIX U TeTepOTCHHBIX
peakuusax. [lonarue o karanusze. IloHATHE 0O XUMHUUECKOM paBHOBECHHU. DAKTOPBHI,
BIIMAIOIIAE HA CKOPOCTh XUMHUYECKOW PEAKUMU U II0JIOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIUU, JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM  pPEaKLUU. CocraBieHre  ypaBHEHHI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIMiAd €  HKCMOJb30BAHMEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopus AIEKTPOIUTUUECKOU JIACCOIUALINH. DIIEKTPOJIUTHI u
HEAJEKTPOJUThl. KaTuoHbI, aHWMOHBL. MexaHuW3M JUCCOLMAIMU BEIIECTB C
pPa3IMYHBIMU BUJIAMU XUMHYECKOUN CBsi3u. Crenens aucconuanuu. CuibHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiun woHHOrO oOOMEHa. VYCJIOBUS TPOTEKAHUsI peaKIuid HOHHOTO
oOMeHa, TIOJTHBIC M COKpalI¢HHbIC HOHHBIC YpaBHEHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBaHUW W COJIGH B CBET€ TMPEJCTABICHUN 00 IJICKTPOJUTHYECKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

XUMUYECKUNA IKCIIEPUMEHT: O3HAKOMIICHUE C MOJACISIMH KPUCTATUTMYECKUX
pPEmETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajgMasa), CIJIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl), HMCCIIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTHM XHMHUYECKOM peakIud OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB,
UCCIIeIOBaHUE JIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIUALINN
KHUCJIOT, IIeJdo4el M cosieil (BO3MOKHO UCIIOJB30BAaHUE BHUIECOMATEPHUATIOB),
MIPOBEJICHUE ONBITOB, MWILTIOCTPUPYIOIIUX MPU3HAKY TPOTEKAHUS peaKIIuii HOHHOTO
obmeHa (oOpa3oBaHHE OCajJika, BBIJEIECHHUE Tra3a, OOpa30BaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peaKIuid
(ropeHue, peakuyd pas3joKEeHHUs, COCUHEHUS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBbI0 KAYECTBEHHBIX pEAKIMM HAa  HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

2. HemeTamnibl 1 UX COeTMHEHUS.

OO6mrast xapakTtepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapaKkTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA Ha IpUMEpPE  XJopa
(B3auMoneiiCTBUE € METaJJIaMH, HEMETaUlaMH, IIeso4aMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumme XJIopuapl U HX
HaXOXJCHHE B IPUPOJE.

O6mrast xapaktepuctuka snemMeHToB VIA-rpymnmbel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

Crpoenue u Quiznueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPBI.
AnnotponHble MOAU(MUKALIUA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBA CEPHI.
CepoBoopo, cTpoeHue, GU3NIECKHUE U XUMMUUECKHUE CBOMCTBA. OKCHIBI CEPhI KAK
MpEACTABUTENIN  KUCIOTHBIX OKcuaoB. CepHas KucioTa, (Qu3nuecKkue U
XUMUYECKHE CBOMCTBa (00IIMEe Kak MpEICTaBUTENsl Kjacca KHCIOT U
cneuuduyeckre). XUMUYECKHE PEAKIUHU, JIEKAIUE B OCHOBE IMPOMBIILICHHOTO



cnocoba mnoayudeHus cepHoil KuciaoThl. [Ipumenenue. Conm cepHOl KHUCIOTHI,
KaueCTBEHHasl peakiusi Ha cyibdaT-uoH. HaxoxxneHue cepbl u €€ COeAMHEHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKAIoLEH Cpelbl COCAMHEHUSIMHU CEpbl
(KUCTIOTHBIE  JTOKAM, 3arps3HEHHE BO3JAyXa M BOJOEMOB), CIHOCOOBI €ro
MpeI0TBPAICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHue B Mpupoae, GU3nuecKkue U XMMHUYECKUE CBOMCTBA.
Kpyrosoport a3ora B npupojie. AMMHAK, €ro (PU3NUYECKUE U XMMUYECKUE CBOICTBA,
nosiydyeHue u npumeHeHue. Conu aMMOHUS, MX (U3HUYECKHE U XUMHUYECKHE
CBOMCTBa, nmpuMmeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHHS. A30THas
KHUCIIOTa, €€ ToyiydeHue, (U3MYeCKHe M XUMHUUYECKHe CBOMCTBa (0O0Iue Kak
Npe/ICTaBUTENS Kilacca KUCIOT M cnenuduyeckue). Vcnonb3oBaHue HUTPATOB U
coJieil aMMOHMS B KaueCTBE MHHEPAJIbHBIX yI100peHnid. XuMUUYecKoe 3arpsi3HeHne
OKpYXalolenl cpeabl COCNMHEHUSIMU a30Ta (KUCIOTHBIE OXIW, 3arps3HeHHe
BO3/1yXa, TOYBHI U BOJIOEMOB).

®docdop, amnorponHbie Moaudukanmuu  Gocdhopa, Puznueckue wu
xumuueckue ceorictBa. Okeun pocdopa (V) u pochopnas kuciora, Guzndeckue u
XMMHYECKUE CBOMCTBa, mojyudeHue. Kcnons3oBanue ¢ochaToB B KadecTBE
MUHEPAJTBHBIX YI00pESHHIA.

O6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIICHHUS.

VYrnepon, amioTponHbie MOAUGUKAIMKM, PaCIpOCTpaHEHUE B MPUPOJIE,
¢usznueckre W XuMHUYeCKHe cBoicTBa. Ancopbuus. Kpyroeopor yriepona B
npupone. OKCUIbl yriaepoaa, ux GU3nYecKue U XMMUYeCKUe CBOWCTBA, JIEWCTBUE
Ha JKUBBIE OPraHW3MBbI, TOJYYCHHUE M MPUMEHEHHE. DKOJOTHYECKUE MPOOIEMBI,
CBs3aHHBIe C okcumoMm yriepona (IV), rumoresa ri1006anbHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIA 3(PdekT. YToabHas KUCIOTa U €€ COJIM, UX (PU3HUECKUE H
XUMHYECKUE CBOMCTBA, MOJIyYeHHE M NpuMeHeHHe. KadecTBeHHas peakius Ha
kapOoHaT-uoHBL.  HMcmonp3oBanue  kapOoOHATOB B OBITY,  MEIMIIMHE,
MIPOMBIIIJIEHHOCTH U CEIIbCKOM XO35IMCTBE.

[lepBoHauanbHble TOHATUS 00 OpPraHUYECKHX BEMIECTBaX Kak o
COeIMHEHUAX YyriiepoAa (MeTaH, 3TaH, 3TWIECH, AlETWUJIEH, 3TaHOJ, TJIMIEPHH,
YKCYCHas kuciota). [IpupoaHbie ICTOUHUKH YTI€BOAOPOAOB (Yyrojb, MPUPOIHBIN
ra3, He(QTh), NPOAYKTHl HX TNepepadoTku (OEH3WH), UX PpOJb B OBITY W
MIPOMBIIIJIEHHOCTH.

[TorsiTne 0 OMOTOTUYECKN BAXKHBIX BEIIECTBAX: KMpaxX, OeNKax, yrieBoaax
— M HMX pPOJU B XKM3HU 4YeJloBeKka. MarepuanbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckne M XUMUYECKHE CBOICTBA, TNOJYy4YEHUE U
npumeHenue. CoenuHeHMs KpeMHHs B npuponae. OOmme npencraBieHus o0
okcuge kpeMHusi(IV) u kpemuueBoit kuciore. CHIMKAThl, UX UCIOJIb30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BaxHellne CTpoUTeNbHbIE MaTepHUabl:
KepaMHKa, CTEKJIO, IIEMEHT, O0eToH, kene300eToH. IIpobieMbl Oe30macHOTo
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPHUAIOB B TOBCEIHEBHOM KU3HH.



XUMHUYECKUN IKCTIEPUMEHT: U3yueHrne o0pa3oB HEOPraHUYECKUX BEILIECTB,
CBOWCTB COJITHOM KUCIIOThI, TPOBEICHUE KAUECTBEHHBIX PEAKIIMN HA XJIOPUI-UOHBI
1 HaOJIOZIeHWE MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaxkaroue Gu3nYecKue u
XUMHUYECKUE CBOMCTBA Tajlor€HOB U WX COCAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOPUIOB (TaJOreHUI0B),
03HAKOMJICHHE C 00pa3liaMu Cepbl U €€ COCTUHEHUSIMHU (BO3MOYKHO HCIIOJIb30BAHHE
BUJIEOMATEpUAIOB), HAOMIOICHUE TpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, U3Yy4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBICHHON CEpHOM KHUCJIOTHI, MPOBEACHUE KAYECTBEHHOW pEakiuu Ha
cynbdaT-uoH W HaOMIOJEHUE TMpu3HaKa e€ TPOTEKaHUs, O3HAKOMIICHHE C
¢uznueckuMu cBoiicTBaMu azoTa, ¢ochopa U UX COEAUHEHUN (BO3MOKHO
UCIIOJIb30BaHUE  BHUAEOMATEpPUAIOB), o0Opa3lamMu a3o0THBIX U (HOCHOpPHBIX
ynoOpeHui, TMonydyeHue, coOupaHue, paclio3HaBaHUE U M3YYCHUE CBOWCTB
aMMMaKa, IPOBECHNE KaueCTBEHHBIX PEakIMii Ha HOH aMMOHHS U (PocdhaT-uoH u
U3YyUYCHUE NPU3HAKOB HX TMPOTEKaHUs, B3aUMOJCHCTBUE KOHIICHTPHUPOBAHHOU
AQ30THOM KHCIIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIB30BaHUE BHUIEOMATEPUATIOB),
U3y4YeHHue MOJeJel KpUCTAUIMYECKHX pPEmETOK anmasa, rpadura, (ysiepena,
O3HAKOMJICHME  C  MPOIECCOM  aACOpOIMM  pPAacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJE€M W YCTPONCTBOM MPOTHBOTA3a, MOJIydeHUE, COOUpaHUeE,
pacrmo3HaBaHUE€ W  M3YYEHHE CBOMCTB  YIJIEKUCIOrO rasza, MpOBEACHUE
KayeCTBEHHBIX peakiuii Ha KapOOHAT U CHUIIMKAT-UOHBI M U3yYEHUE MPU3HAKOB UX
IPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelieHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHelline HeMeTauibl U HX
COETMHEHUSD.

3. Metasuibl ¥ X COETMHEHMUS.

OO61ast xapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METaJNIOB HA OCHOBAaHUU
ux nonoxeHus B llepuoanyeckoil  cUCTeME€  XMMHUYECKUX  DJIEMEHTOB
JI.. MenpneneeBa u ctpoeHus atoMoB. CTpoeHwe MeTauioB. Metamimdeckas
CBA3b M METAJUIMYECKAs] KPHUCTALIMYECKas PEIIETKA. DIIEKTPOXUMHYECKUU P
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUUYECKHe CBOKCTBa MeTamioB. Oomme
CIOCOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CrocoOBl 3amuThl UX OT Kopposuu. CriaBel (CTanb, YYryH, JIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIICHHOCTH.

[IlesrouHbIle MeTaUIBL: TTONOKEHNE B [leprnoandeckoil cucTeMe XMMHUYECKUX
snementoB .. MeHnzaeneeBa, CTpo€HHME KX aTOMOB, HAXOXXJEHHE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCUIBI U
TUAPOKCUABI HAaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METAVIOB U HUX
COCIMHEHN.

[[lesoyHO3EMENBHBIE META/UIBI MAarHuid W KaJIbLUUW: TOJIOKCHUE B
[Tepuoguueckoit cucrteme xumuyeckux syiemeHToB [[.M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. Pru3nuecKkne 1 XMMHUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmume coequHeHHs] KalblMs (OKCUI, THUIAPOKCHUI, COJIH).
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.

AnroMuHMiA: noJiokeHue B llepuogmueckodl cUCTEME  XHUMHUYECKUX
snementoB JI.M. MenaeneeBa, CTpoeHHE aToMa, HAXOXJIEHUE B IPHUPOJIE.



dusnyueckrue U XMMUYECKHUE CBOMCTBA allfOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUIA
U TUAPOKCHUA ATFOMUHHUS.

Kenezo: nonoxenue B lleproguueckoil cucreMe XMMUYECKHX DJIEMEHTOB
JI.. MenneneeBa, CTpoeHHME aToMa, HaxoxkacHue B Ipupone. duszuueckue u
XUMUYECKHe CBOMCTBaA xkene3a. OKCUbl, TUAPOKCUABI U coiiu conu xkene3a (II) u
xenesa (III), ux coctas, CBOKCTBA U MOJIyYEHUE.

XUMHUYECKU HKCIIEPUMEHT: O3HAKOMJICHHE C oOO0pa3luaMy METaJIOB U
CIUIaBOB, WX (PU3NUYECKUMU CBOMCTBaMHU, HU3YYCHUE PE3YJIbTAaTOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCIIOJB30BaHUE  BHUJACOMATEPHAIOB), OCOOEHHOCTEH
B3aUMOJICHCTBHS OKCHJIa KaJIbIIUSI U HATPUsSI C BOJAOW (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMAaTepUaIOB), UCCIEIOBAHUE CBOMCTB >KECTKOM BOJbI, Mpoliecca TOpPEeHUs
&Kejeza B KUCJIOopoje (BO3MOXKHO HCIIOJIB30BAaHUE BUJIEOMATEpPUATIOB), MPU3HAKOB
MPOTEKAHUsSI KAYECTBEHHBIX PEAKIMK HAa HOHBI (MarHusl, KajbIus, aTOMHHUS,
nuHKa, xkenesa (II) u xxenesa (I11), menu (I1), HabmroneHne u onucaHue MPOIIECCOB
OKpalllMBaHMs IIJIJAaMCHH HWOHAMU HATpHs, Kaius W Kaublus (BO3MOXXHO
UCIIOJIb30BaHUE  BHUJCOMATEPHAIOB), HCCIIeIOBaHHEe aM(pOTEPHBIX CBOMCTB
TUAPOKCHAA AIOMUHUS M THAPOKCHAA IIMHKA, PEIICHHUE SKCIEePUMEHTAJIBHBIX
3a7a4 1o TeMe «BakHenmye MeTaliabl U UX COCAMHEHUS).

4, XuMust 1 OKpy >Karolas cpeja.

BemecTBa u martepuanbl B MOBCEJHEBHOM >KM3HM uelloBeKa. be3zomacHoe
UCIIOJIb30BaHME BEIIECTB U XMMHUYECKUX peakuuil B ObITy. IlepBas momomuis npu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaromiel cpenbl (mpeaenbHas AOMycTUMAast
KoHUeHTpauus Beuiects (ganee — [1JIK). Poibp xumMun B pemieHnH 3KOJIOTHYECKUX
poOJIeM.

XVUMHUYECKUIA JKCIIEPUMEHT: HM3Yy4YEeHHE O0Opa3loB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJUIOB, MOJMMEPHBIE MATEPHUAIIBI).

5. MexnpeIMeTHbIE CBSI3H.

Peanuzanusa mexnpeaMETHbIX CBA3€ld NpH U3yYEeHUUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIUX eCTEeCTBEHHO-HAyYHBIX
MOHSATUN, TaK W MOHATHU, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecCTBEHHO-HAYYHBIE MOHSATHSA: Hay4YHBIA (DaKT, TUTIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKaAIUsi, TMEePUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, MNapPHUKOBBIN
3¢ peKT, TEXHOIOTHS, MaTCPHUAITBI.

dusznka: Marepus, aroM, DdJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JICKTPUYECKUN 3aps]l, MPOBOJHHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OO0OBEM,
arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIIUYECKAS
pemeTka, criaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI MU3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunrtes, avixanue, 6uocdepa, FKOCUCTEMA, MUHEPAIbHBIC
yA00pEeHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEILHBIC BEILIECTBRA.



I'eorpadus: armocdepa, rugpocdepa, MUHEPATBI, TOPHBIE MOPOIBL,
MOJIE3HbIE UCKOTIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

I[lnanupyemble pe3yjbTaThl OCBOEHHS MPOrpaMMbl 10 XUMHMH Ha
YPOBHE OCHOBHOIO 00111er0 00pa3oBaHus.

N3yyenue XuMHM Ha YPOBHE OCHOBHOT'O 0OIIEro 00pa3oBaHUsl HAIPaBIEHO
Ha JOCTI)KEHUE OOYYalOIUMUCS JTUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX
PEe3yIbTATOB OCBOCHMS yUeOHOIO MpeMeTa.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YeHUsS XUMUU B E€JUHCTBE Y4eOHOU U
BOCIUTATEILHON 1€ TETbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX ILEHHOCTHBIX OPHUEHTAIUHA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) mMaTpruOTUYECKOTO BOCITUTAHUS

LIEHHOCTHOT O OTHOILICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY U HAyYHOMY HACJIEAUI0, TOHUMAaHUA 3HAYCHUS XUMHUYECKOMU
HayKd B >KM3HU COBPEMEHHOI0 O0O0IlecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOMU
uHbopMaIle O TEepeloBbIX JOCTUKEHUSX U  OTKPBITHSX MHPOBOU H
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUIX 00 yCTpOMCTBE
MUpa 1 00IIEeCTBa;

2) TpaXKTaHCKOTO BOCTIMTAHUSI:

NPEACTABICHUS O COLUMUAIBHBIX HOPMaxX MW IMpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOH JAESTENIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Y4eOHOW JIeATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE W IIOCTYIIKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) IICHHOCTH HAYYHOTO TIO3HAHWSI:

MHPOBO33PEHUYECKUX TMPEICTABICHUN O BEIIECTBE U XUMHUYECKOW PEaKLUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAYKM M COCTaBISIOLIMX
OCHOBY [IJIi IOHUMAaHHS CYITHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEIOM, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOIUMBIX JJ1s1 OOBACHEHUSI HaOJI0/1aeMbIX MTPOLIECCOB U SBJICHUIA;

MO3HABATEIbHOM, WHGOPMAIMOHHON U YHUTATEIBCKOM KYJIBTYpPbI, B TOM
YHUCJI€ HaBBIKOB CAMOCTOATEIBHOM PabOThl ¢ y4€OHBIMU TEKCTaMH, CIPaBOYHOM



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTHM;

MHTEepeca K OOYyYEHHUIO M IO3HAHUIO, JHO003HATENBHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K  €aMOOOpa30BaHMIO, TMPOEKTHOM UM  HUCCIEI0BATEIBCKOM
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH M YPOBHsSI OOy4YeHHUS B
JIATbHEUIIIEM;

4) hopMHUPOBAHUS KYJIBTYPBI 3J0POBbS:

OCO3HAHHUS IIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KW3HU, OCO3HAHUS TOCJIEICTBUI U
HETPUSATUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUSI),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOrO BOCITUTAHMS:

MHTEpECa K MPAKTUYECKOMY M3YyYCHHIO Mpodeccuil U Tpyla pazIMuHOro
poja, yBaKEHHUE K TPYAY M pPe3yibTaTaM TPYI0BOH JIEITEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHHUsI TMPEIMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHOTO BBIOOpA
WHJMBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHON MpoheCCUOHAIBHOM JEATeTbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM CpeJie;

6) 9KOJIOTUYECKOTrO BOCITUTAHUS:

HKOJIOTHYECKHU 11eJ1IeCO00pPa3HOT0 OTHOIICHHUS] K TPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, TOHUMAHHUS LIEHHOCTH 3J0POBOTO U
6e3omacHoro oOpa3a KH3HH, OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY
¢u3nuecKoMy U TICUXUYECKOMY 3/J0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TOJIy4aeMble MPU U3YUYEHUU XUMUHU, TS
pelIeHUs] 3aJay, CBA3aHHBIX C OKPYXKAIOIIEH IPUPOJHON CPEIOH, IMOBBIIICHUS
YPOBHSI  DKOJIOTHYECKOM  KYyJIbTYpbl, OCO3HAHMs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEN UX PEUICHUS] TOCPEACTBOM METOAOB XUMUHU;

SKOJIOTUYECKOTO  MBIIIJIEHUS, YMEHUS  pPYKOBOJCTBOBaTbCA UM B
[M03HABATEIBbHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.

MeranpeaMeTHbie pe3yJbTarbl. B cocTaBe MeTalpeIMETHBIX PE3YIBTATOB
BBIJICIIIIOT 3HAYMMBIC JIJ1s1 (POPMUPOBAHMSI MUPOBO33PEHHUSI OOIIICHAYYHBIC TIOHATHS
(3aKOH, Teopwsi, MPUHIUII, TUIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIICPUMEHT M
JpyToe.), KOTOPhIE UCTIONIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX TIPEeIMETax 1
MO3BOJISIIOT Ha OCHOBE 3HAHWN M3 ATHX MPEAMETOB (POPMUPOBATH TIPEICTABICHUE O
LEIOCTHOM Hay4yHON KapTUHE MHpA, M YHUBEpPCAIbHbIE Yy4eOHbIE IEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOPbIE 00ECTICYMBAIOT
dbopMupoBaHME TOTOBHOCTHU K  CAMOCTOSITEIbHOMY  IUIAHUPOBAaHUIO U
OCYLIECTBIICHUIO  y4eOHOM  JesaTeNbHOCTH. MeTanpenMeTHble  Pe3ybTaThl
OCBOEHUSI 00pa30BaTeNbHOW MPOrpaMMbl 1O XHMHHM OTPAXalOT OBJIAJICHUE
YHHUBEPCAJIbHBIMU [I03HABATEIbHBIMU JCUCTBUAMU, B TOM YUCJIE:




1) 6a30BbIC TOTUYECKUE TSUCTBUS:

YMEHHUE UCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAaHUMU: PAaCKPBIBATh CMBICI XUMHYECKUX MOHSITHH (BBIAEISATH UX XapaKTEpHBIC
MIPU3HAKY, YCTaHABIMBAaTh B3aMMOCBSA3b C JAPYTMMHU MOHSITHUSIMH), UCIIOIH30BATh
MOHATHUS JUIsl OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CJICACTBEHHBIC CBA3M MEXIY OOBEKTaAMHU H3yUCHUS,
CTPOUTH JIOTUUECKHUE PACCYkACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTHH),
MIPOBOJIUTH BBIBOJBI U 3aKIIFOUCHUS;

yMEHUE TMPUMEHSATH B TIPOIECCe IMO3HAHUS TMOHATHS (TIPEAMETHBIE U
MeTarnpeIMEeTHbIE), CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CUMBOJI DSJIEMEHTa), XUMH4YecKas ¢opmyjia U ypaBHEHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C yUETOM
ATUX MOJIEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKITUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IMPUYUHHO-CJIEIACTBCHHBIC CBSI3M U
IPOTUBOPEUHUSI B U3YUAEMBIX IIPOLIECCaX U SIBJICHUAX;

2) 6a30BbIC HCCIIEIOBATEIBCKUE ICHCTBHUS:

YMEHHE HCIIOIb30BaTh TMOCTABJICHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (OPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUH;

NpUOOPETeHHE ONbITa MO TUIAHUPOBAHHIO, OpPraHU3allUd U TPOBEACHHUIO
YUYEHUYECKUX OKCIEPUMEHTOB: yMEHHEe HaOloJaTh 3a XOJIOM Mpollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POopMYyIUpPOBaATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpojieaHHo# padore;

3) pabora ¢ nHpOpMaIUEH:

yMEHHE BBIOMpaTh, AHAIU3UPOBATH W HHTEPHPETUPOBATH HHOOPMAIIIIO
pPa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyYaeMy0 U3 Pa3HBIX UCTOYHHKOB
(HaydHO-TIONYJISIpHAsT JIUTEpaTypa XUMHUYECKOIO COAEpKaHUsl, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKHU OIICHUBATHh NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHUE MPUMEHSATh Pa3INYHble METOAbl U 3alpPOChl MPHU MOUCKE U OTOOpE
uHOpPMAIIM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a7]a4 OMPENEeIEHHOTO TUTIA, TPHOOPETCHNUE OTBITA B
0o0JacTH  WMCTIONB30BaHMS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOIb30BaHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTHUMANBHYIO (DOpMY TIpecTaBlIeHs] HHPOPMAIUUA U
WUTIOCTPUPOBATh pElIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpaMMamu,
apyrumu popMamu rpa@uku U ©X KOMOMHAIIUSMU;

yMEHUE UCIOJIb30BaTh M aHAIM3UPOBaTh B IMpolecce ydyeOHOW U
HCCIIEIOBATEIBCKON NIEeSITEIbHOCTH MH(DOPMALIMIO O BIUSHHUM IPOMBIIIIEHHOCTH,
CEJIbCKOTO XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHHE OKPYXKAKOWLIEH MPUPOTHOU
Cpebl;



VY oOyuaromerocss OyayT cPOpPMHUPOBAHBI CIEAYIONIME YHHBEPCAIbHBIE
KOMMYHUKATHBHBIC JICHCTBHUS .

yMEHHUE 3a/laBaTh BONPOCHl (B Xoie auanora v (WiaM) JTUCKYCCHH) IO
CylIeCTBY  OOCyXaaeMod  TeMbl, (OpMyIHpOBaTH CBOU  MNPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPEIOAKEHHOM 3a1a4H;

OpUOOPETEHHUE ONBITA MPE3EHTALIMH PE3YIbTATOB BHIMOJHEHUS XUMUYECKOTO
sKcrepruMeHTa (J1TabopaTOPHOTro OIbITa, Ja0OPATOPHON PabOTHI MO UCCIETOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATENbHON U
UCCJIEIOBATEIbCKON JEATENBHOCTA TMPU PEHIeHUH BO3HUKAIOUIMX MpoOiieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COIJIaCOBaHUS MO3ULUM (0OCyX aeHus, oOMeH
MHEHUSMH, «MO3TOBBIC INTYPMbI», KOOPJHMHAIMS COBMECTHBIX JICHCTBHA,
OTpeJIeNIeHHe KPUTEPUEB T10 OLICHKE KayecTBa BHINIOJHEHHON padOThI U APYTHE);

VY oOyuaromerocss OyayT cPOpMHPOBAaHBI CIEAYIONIUE YHHBEpCAIbHBIE
PETYIISITUBHBIC JICHCTBUS :

YMEHHE CaMOCTOSATEIbHO OMNPEACNSITh LEIN ACSTENbHOCTH, TIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3(h(PEeKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U
MO3HABATEIbHBIX 3a/lay, CaMOCTOATEIBHO COCTaBISATh WU KOPPEKTUPOBATH
NPEJIJIOKCHHBI  aJITOPUTM JICHCTBUM TIPU  BBIMOJHCHUW 3aJlaHUl € y4ETOM
NOJIyYeHHUsS. HOBBIX 3HaHUN 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OILICHMBATh COOTBETCTBUE MOJTYYEHHOTO Pe3yIbTaTa 3asiBICHHON eI,

yMEHHE HCIOJb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, Npeljaraembie B
YCIIOBUU 33JIaHUM.

IIpeamMeTHBIE pe3y/ibTAaThl OCBOCHHUSI IPOrPaMMbl 110 XUMHHU HA YPOBHE
OCHOBHOT0 00111€er0 00pa30BaHMsl.

B cocraBe mnpenMeTHBIX pe3yJabTATOB IO OCBOCHHIO 005S3aT€IHLHOTO
COJICp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (eaepanbHOl pabodeil mporpamMMmon,
BBIJICITISIIOT: OCBOCHHBIE OOYYAIOUIUMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI
JNEHUCTBHM, crenupuyeckue Il NpeIMEeTHOW obnacth «XuUMHS», BHUIBI
NEATENIBHOCTA [0  MOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIUSX.

K xoHny o0yuenusi B 8 kiacce y odyuaromerocss 0yny c¢gpopMupoBaHbI
cjeayrlinne npeaMeTHble pe3yJabTaThl 10 XUMMH:

PacCKpbIBaThb CMBIC OCHOBHBIX XHUMHUYECKUX TIOHSTHUH: aToM, MOJIEKYJa,
XUMHUYECKHM  DJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(oOHOpPOJIHAsT W HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEJIbHAs AaTOMHas W
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JIsI XUMHYECKOT0 3JIEMEHTa B COCIMHEHUU, MOJSIPHBIM 00BEM, OKCHUJ, KHCIIOTA,
OCHOBAaHHUE, COJIb, SJEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas
peakiusi, KiaccupuKausa peakiuii: peakiu COCIUHEHUS, PEaKIUU Pa3IoKeHus,
peakiuu 3aMelIeHUs, peakuuu OoOMeHa, 3K30- U IHIAOTEPMHUYECKHUE pPEaKIHH,
TeIUIoBOM A(PhEKT peakuuu, SApPO aToma, SJICKTPOHHBINM CIIOW aToMa, aTOMHas



opbuTasnb, paauyc aroma, XWMHYECKas CBs3b, IMOJApHAs U HENOJSIpHas
KOBAJICHTHAs CBSI3b, HIOHHASI CBA3b, MOH, KATHOH, aHWOH, PACTBOP, MaccoBas IO
BelllecTBa (MPOLIEHTHAs! KOHIICHTPAIIUs) B pacTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHUX TOHATHUM U
MIPUMEHSITH 3TH TIOHATHUS MPU OMMCAHUM BEUIECTB U UX MPEBPAICHU;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBICHUs (POPMYIT BEIIECTB
1 YPAaBHEHUU XUMHUYECKUX PEAKIIUU;

ONpEENsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb OKHWCJIEHUS HJIEMEHTOB B OWHAPHBIX COCIUHEHMSX, MPUHAIJICKHOCTD
BEUIECTB K OMpPeAeIEHHOMY KJIacCy COEAMHEHHUH Mo (GopmysiaM, BUJI XUMUYECKOU
CBsI3U (KOBJICHTHAS! U MOHHAs) B HEOPTAaHUUECKUX COCTMHEHUSX;

packpbiBaTh  cmbicin  Ilepuogmueckoro  3akonHa .M. Menneneesa:
JEMOHCTPUPOBATh  TMOHUMAHHE  TEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKUX JJIEMEHTOB OT UX NosioxkeHus B [lepumonnueckoil cucteme, 3aKOHOB
COXpPAaHEHMsSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
yYeHHUs, 3aKOHa ABOTrajpo, OMHUCHIBATH U XapaKTEpHU30BaTh TAOIUYHYIO (QopMy
[Tepuoanyeckoi CUCTEMBl XUMUYECKUX AJIEMEHTOB: Pa3inyaTh MOHATHS «TJIaBHAsI
noarpynmna (A-rpynna)» u «nodounast noarpynmna (b-rpymnmna)y, Maneie 1 60JbIIHE
NEPUOJbl, COOTHOCUTH  O0O3HAYEHMs, KOTOpblE HMEIOTCS B  Ta0nuIle
«lleppogmueckass cucremMa xumuueckux diaemeHtoB J.U. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEpPUCTUKAMH CTPOCHHUS AaTOMOB XHMHUYECKHX JIIEMEHTOB
(coctaB u 3apsn snapa, 00IIee YHUCIO DIIEKTPOHOB U paclpeielieHHe HX IO
AIIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHUYECKHE BEUIECTBA,
XUMUYECKHUE peaklnu (TI0 YUCIIy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TeroBomMy 3 dexry);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBAa BEIIECTB
pa3IMYHBIX KJIACCOB, MOJTBEpP)KJas OMNHCAHUE MPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPAIICHUN B Pa3IUUYHBIX
YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPDHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (QopMyJie COEAMHEHUS, MACCOBYIO
JIOJIF0 BELIECTBA B pPAacTBOpE, MPOBOAMTH PACUETHI MO YPABHEHUIO XUMHUYECKOM
peakiuu;

IPUMEHATh OCHOBHBIE OMEPAIIMU MBICIUTEIbHON AEATEIbHOCTH — aAHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEeMAaTH3aINI0, KIacCU(UKAIINIO, BBISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJIsI M3Yy4YEHHsS] CBOWCTB BEUIECTB U
XUMHUYECKUX PEaKINil, €CTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUSI — HAOJIOJICHHUE,
U3MEpEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICJICHHBIN );

cJe0BaTh MpaBUjaM MOJIb30BAHUS XUMUYECKOU MOCYA0U U J1abOpaTOPHBIM
000pyI0BaHUEM, a TaK)Ke MpaBuiiaM OOpalleHus ¢ BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLIMSIMUA TIO BBIIIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX OMBITOB IO
MOJIYYEHUIO W COOMpPaHUI0 Tra3000pa3HbIX BELIECTB (BOJOPOAA M KHUCIOPOJA),



IIPUTOTOBJICHUIO PACTBOPOB C OIPEHAEIEHHOM MacCOBOM IOJIEH PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh W IPOBOJUTh XHMHYECKHE OKCIIEPUMEHTHI IO
pPACIO3HABAHHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TIOMOIIBK0 HWHIMKATOPOB
(makmyc, dhenondraner, METHIOPaAHK U APYTHE).

K xonny o0yuenusi B 9 kiacce y odyuarwmerocsi 0yay copMUpPOBaHBI
cjeayilnne npeaMeTHble pe3yJabTaThl 10 XUMHU'

pPacKpbIiBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSITUH: XUMUUYECKUUN
3JIEMEHT, aTOM, MOJIEKyJla, WOH, KAaTHMOH, aHWOH, IPOCTOE BEILECTBO, CIIOXKHOE
BEIIECTBO, BAJICHTHOCTb, JJICKTPOOTPHUIIATEILHOCTh, CTEMEHb  OKUCICHUS,
XUMUYECKasi peakiusi, XUMHUYECKasl CBs3b, TEIUIOBOW A(PGEeKT peakiuu, MoJb,
MOJISIDHBIA O0BEM, PacTBOpP, DJAEKTPOIUTHI, HEIIEKTPOJUTHI, DIECKTPOTUTHUCCKAS
JMCCOIMAIINSI, peaKIMi MOHHOTO 0OMeHa, KaTalu3aTop, XMMUYECKOe PaBHOBECHE,
oOpatuMple U HEOOpaTUMbIE PEAKIUHU, OKUCIUTEIHbHO-BOCCTAHOBUTEIIHHBIC
peaKIuu, OKHCJIHUTENIb, BOCCTAaHOBUTEb, OKHUCICHHE W BOCCTaHOBJIEHUE,
ajuioTponusi, aM(pOTepHOCTh, XHUMHYECKass CBS3b (KOBaJCHTHAas, WOHHAs,
MeTaJUTM4ecKasi), KpUCTaJLIMYecKass pemeéTka, KOppo3us METAJJIOB, CILIaBHI,
CKOPOCTh XMMMUYECKOW peakIuu, MpelelibHO aonyctuMasi koHieHtpanus [TK
BEIIIECTBA;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMUYECKUX TIOHSATUH W
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHHS (POPMYIT BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIIHM;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX AJIEMEHTOB B
COEIMHEHUAX PAa3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BELIECTB K ONMPEACIEHHOMY
KJIACCy COEIWHEHUNW Mo QopMysnaM, BHUJl XUMHUYECKON CBsI3W (KOBAaJICHTHAs,
WOHHAsl, METaJuIM4yecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsi] HOHA IO
XUMHYECKOW (hopMyJsie, XapaKTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHUYECKUX
COEIMHEHUM, TUIl KPUCTAINIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cmbichn Ilepuommueckoro 3akona J[.M. MenneneeBa wu
JIEMOHCTPUPOBATh €T0 MOHWMAHWE: OMHUCHIBATh M XapaKTePU30BATh TAOIUYHYIO
dopmy Ileproamueckoil CUCTEMBl XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS
«rmaBHas noArpymnma (A-rpynmna)» u «nodounas noarpymnmna (b-rpynmna)», Mansie u
OonbIIME  TEPHOJIbI, COOTHOCUTH OO0O3HAYEHHs, KOTOpblE HMEIOTCS B
MEPUOANYECKON TabJinIle, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XAMHYECKUX DJIEMEHTOB (COCTaB W 3apsj sijapa, OOIIee YUCIO DIICKTPOHOB H
pacnpeiesieHue UX IO 3JEKTPOHHBIM CJI0SIM), OOBICHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH B MpeJiesiax MaJIbIX EPUOIOB
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX AaTOMOB;

KJIacCU(UIIUPOBATh XUMUUYECKHE HIIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMUYECKHE peakinu (10 YUCIy U COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, O
TeoBOMY 3(dQeKTy, M0 H3MEHEHUI0 CTENEHEeW OKHUCICHUS XUMHYECKHUX
AJIEMEHTOB);



XapakTepu3oBaTh (OMHUCHIBATH) OOMME U cHelupUUEeCKue XUMUYECKHe
CBOMCTBa MPOCTBHIX U CIIOXKHBIX BEIIECTB, MOATBEPKJasi OMUCAHUE MPUMEPAMU
MOJIEKYISIPHBIX U UOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPaBHEHUS NEKTPOIUTHUECKON AMCCOUMALNN KUCIIOT, EeI04Yei
U CcoJell, TMOJHbIE M COKpalll€HHbIE YpaBHEHHUS peaKUil HOHHOrOo OOMEHa,
ypaBHEHUS pPEaKlUil, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETHYECKON CBS3U
MEXIY BELIECTBAMU PA3IUUYHbBIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peaKIui
MOCPEJICTBOM COCTABJICHUSI 3JIEKTPOHHOIO OajlaHCca ATUX PEaKuid;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJII0O XMMHUYECKOIO 3JIEMEHTa MO0 (QopMylie COEAMHEHHS, MaCCOBYIO
JIOJIF0 BEILECTBA B PAacTBOpPE, NMPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;

coOJI01aTh MpaBujia MOJIb30BAaHUS XUMUYECKON MOCYI0N U J1abOpaTOPHBIM
o0opyAoOBaHUEM, a TAKXKe MpaBHiia OOpAIlleHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOro rasa);

MIPOBOJIUTH PEAKIINH, MOJATBEPKIAIONINE KAYECTBEHHBIH COCTAB Pa3IMUHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUAOPOMUA-, MOAUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI AMMOHHUSI U HOHBI
U3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX
BEILECTB;

IPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON AEATEIbHOCTH — AHAIN3 U
CHUHTE3, CpaBHEHHUE, 000011IEHNE, CHCTEMAaTHU3aIHUIO, BBISIBIICHUE
OPUYMHHO-CIICICTBEHHBIX  CBSI3€Ml — UISI M3Yy4Y€HUs CBOWMCTB BEIIECTB U
XUMHYECKUX PEaKlUid, eCTECTBEHHO-HAyYHbIE€ METO/bl MO3HAHUS — HAOIIOACHHE,
U3MEPEHUE, MOAECIUPOBAHNE, SKCIIEPUMEHT (PEajIbHbII U MBICIICHHBIN ).
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