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155. ®enepanphas paboyasi mporpaMMa Mo y4eOHOMY MpPeaMETy «XUMUs
(6a30BbIi1 YPOBEHB).

155.1. ®enepanbHas pabodasi mporpamma 1o yueoOHOMY IpeaMeTy «XUMHUs)
(6a30BBIN ypOBeHB) (MpeaMeTHas o01acTh «ECTeCTBEHHO-HAy4YHBIE MPEAMETHD)
(mamee COOTBETCTBEHHO — TporpaMma IO XUMHH, XHMHS) BKIIOYAET
MOSICHUTENBHYIO 3alUCKY, COJEp)KaHHe OOY4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOEHUS POTPAMMBI 110 XUMUH.

155.2. IlosicHuTENBHAS 3aIIUCKA.

155.2.1. TlporpaMmma o XMMHUU Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHus
COCTaBJiCHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs, IPEICTaBICHHbBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepaibHON paboyeil mIporpamMmbl
BOCIIUTAHUA U C YIETOM KOHIEIIINH MPENOoIaBaHus YIeOHOTO MpeaMeTa « XUMUSD»
B 00pa3oBateNbHbIX opranu3anusx Poccuiickoit denepanuu.

155.2.2. Tlporpamma 10 XHMHHM pa3paboTaHa C IIEJbI0  OKa3aHUsA
METOJMYECKONW MOMOIIM YYUTENIO B CO3/1aHUU paboyeil MporpaMMsl 10 yueOHOMY
peIMeETYy.

[IporpamMma mo xumum Ja€T MpEACTaBICHHE O ILENsAX, OoOIIell cTpaTteruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYaAIOIIMUXCA CPEACTBAMU y4eOHOTO
npeaMeTa, — yCTaHaBIMBAeT  00s3aTENbHOE  TPEIMETHOE coJiep>KaHue,
IpelycMaTpUBaeT paclpeielieHne ero Mo KiaccaM U CTPYKTYpUPOBaHUE IO
paszzeraM M TeMaM MPOrpaMMbl 1O XUMHH, OMPEEISeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU CoJIep>KaHuUs, PEKOMEHIYEMYIO
MOCNIEIOBATEIPHOCT,  M3YYCHHUS XHUMHH C  Y46TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeaAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOITIETO 00pa3oBaHMs, a Takke TPeOOBaHMIA K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENFHOW JEATETbHOCTH OOYYaroIIerocs MO OCBOCHHIO

y4eOHOTO CO/IepKaHMUS.



155.2.3. 3nanne  XUMHHU ~ CIY>KUT  OCHOBOM  Juii  (OPMUPOBaHUS
MHUPOBO33pEHUsI 00YUaIOUIerocs, €ro MPeACTaBICHUH O MaTepUAIbHOM €IUHCTBE
MHUpPa, BAXHYIO pOJb HUrPalOT (HOpMHUPYEMbIE XUMHUEH TMpEACTaBICHUS O
B3aMMOIPEBPAIIEHUAX SHEPTUU U 00 HBOJIIOIUU BEIIECTB B MPUPOJLIE, O MYyTIX
pelieHust TIIOOAIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUS 4YEJIOBEUECTBA —
CBIPbEBOM, IHEPTrEeTUUECKOM, MUILIEBOM U HKOJIOTUYECKON 0€30MacHOCTH, IpodieM
3JIpaBOOXpaHEHUSI.

155.2.4. 3yuyeHune XuMuu:

CIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH ISl  CaMOpa3BUTUA |
(GbopMUpOBaHUS KyJIbTYpPbI JINYHOCTH, €€ 0011eH 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHHME MBIILIEHUS M TBOPUYECKHX CIOCOOHOCTEM
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSTENIbHOM Yy4eOHON  JeATenbHOCTH,
OKCMIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B POGECCHOHATBLHON ACSITEIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBIIIJICHHS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOIO B3IJIs[a HA €IUHCTBO MPUPO/BI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIuXxcs;

CIOCOOCTBYET bopMUPOBAHUIO IIEHHOCTHOT'O OTHOILICHUS K
€CTECTBCHHO-HAYYHBIM 3HAHUSIM, K MPHUPOJE, K YeJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHuEe 00yHYarOIUXCSl.

JlanHbie HampaBiieHUs B OOyYE€HUU XMMHUHU OOECTEUMBAIOTCS CHEIU(DUKOM
colepKaHusi  y4yeOHOro MpenMeTa, KOTOpBbId  fABISETCS  NEeJarornyecku
a/laliTUPOBAHHBIM OTpa)keHHUEM 0a30BOW HayKH XMMHH Ha OIpeeEHHOM JTarne eé
pa3BUTHS.

155.2.5. Kypc XxuMum Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUs
OpPUEHTHPOBAH Ha OCBOCHHE O0YUYAIOIIUMUCS CUCTEMBI TIEPBOHAYABHBIX MMOHSATHIH
XUMHUHU, OCHOB HEOPraHWUYECKOW XHWMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX
MOHATUN OPTAaHUYECKON XUMHUH.

155.2.6. CtpykTypa coaepkanusi mporpaMMbl TI0 XUMHUH CPOPMHUPOBAHA HA
OCHOBE CHUCTEMHOTO mojaxona kK e€ m3yudeHuto. CopepkaHHWe CKIIAIbIBACTCA U3

CUCTEMBbI MOHATUM O XMMMUYECKOM JJIEMEHTE U BCIICCTBEC U CHCTCMBI MOHSATUM O



XUMHUecKoM peakuud. O0e 3TH CHUCTEMBI CTPYKTYpHO OpraHHM30BaHbl IO
IIPUHLHAIY TIOCIEA0BATEIBHOIO PAa3BUTUS 3HAHMKM HA OCHOBE TEOPETHUYECKUX
IIPEACTABICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

Ilepnonnueckoro 3akoHa J[.M1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XHMMH;

YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKON CBSI3U;

IpeCTaBICHU 00 AICKTPOIUTUYECKOM  TUCCOLIMAIMU  BEIIECTB B
pacTBoOpax.

TeopeTnueckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPHYECKHU
MOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEJOBATEIBHO OT OAHOIO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUsI U BO3MOXKHOCTEH IPAKTUYECKOI'O IPUMEHEHUS U IOJTyYECHUs
M3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABIIIONIEN HAYYHOW KapTUHBI MHpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LIEHHOCTHOTO OTHOIICHUSA K HAy4YHOMY 3HAHUIO U
METOJaM II03HaHMWS B Hayke. M3ydeHue XUMUM NPOUCXOAUT C INPUBJICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«buoinorus. 57 xkiacce» u «Pu3nKa. 7 KIace».

155.2.7. Tlpu u3y4eHUn XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHWUN OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya yyeOHOro MpeAMEeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKHX
3HaHUW — BaXKHEHIUX (haKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
OpUOOLIEHUM K HAyYHbIM METOJaM T[O3HAHUS TMpPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHHMH B Y4YeOHO-TIO3HABaTENbHOM U y4eOHO-HCCIeI0BaTEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MOBCEIHEBHOM KU3HU.

155.2.8. IIpu u3ydyeHun XUMHUHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUsI



BKHOE 3HAYCHUE MPUOOPENN TaKKe 1eJH, KaK:

dbopMHupOBaHWE WHTEIVICKTYaIbHO Pa3BUTON JUYHOCTH, TOTOBOHM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM a/IaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

HAlpaBJICHHOCTb  OOy4YeHUST  HA  CHCTEeMaTHYecKoe  MpUOOIleHUE
oOy4JaronmMxcss K CamMOCTOSATEIbHOM MO3HABATENLHON JEATEeIbHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

obecrieueHre yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYAIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

dbopmupoBanue oOmed (QYHKIMOHATBLHOM UM  €CTECTBEHHO-HAY4YHOUH
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHA OOBSICHATH W OIICHWUBATH SIBJICHUS
OKPYXKAIOMIEr0 MHpA, WCIOJB3YysS 3HAHUS W OIbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUU TPo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYJOBOM EATEIbHOCTH;

dopMmupoBaHre Yy  OOydYalOIMMXCA  TyMAHUCTUYCCKUX  OTHOIICHHUM,
MOHUMAHUS IICHHOCTH XUMHUYCCKUX 3HAHWA IS BBIPAOOTKH DKOJOTHYCCKU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYJIOBOM JAESATEIBHOCTA B LEJSIX
COXpaHEHUS CBOETO 3/I0POBbsI M OKPY>KAIOIIEH MPUPOTHON CPEJIbI;

pa3BUTHE MOTHBAIMUM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCTIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGWUIIS M HAMPABICHHOCTH JaIbHEHIIIETO
oOy4eHus.

155.2.9. O6miee yncno 4acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUS XUMUH, —
136 gyacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen0), B 9 kimacce — 68 vacos (2
yaca B HEJIEII0).

155.3. Conepxanue oOydenus B 8 Kiacce.

155.3.1. [lepBoHavaIbHbIE XUMHYECKUE MOHATHS.

[IpeameT xumuu. Posib XMMUM B )KU3HU YEJIOBEKA. XUMUSI B CUCTEME HAYK.



Tena wm BemnlectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHe 0 MeTojax Mo3HaHMUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeIeHust CMECEi.

ATOMBI W MOJEKYJbl. XUMHUYECKUE 3IEMEHThl. CHMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTP aTOMOB XWMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KomunuectBo BemectBa. Monbs. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérbel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

du3nvecKre U XUMUUYECKHUE SIBJICHUSA. XUMUUYECKasl peakius 1 €€ mpu3HaKu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX pPeaKui (COeTMHEHMS, PA3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

XUMUYECKHI  DKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TMOCYIOW,
npaBuiIamMu paboThl B JIabopaTopuu U MpuéMaMu oOpalieHusi ¢ J1a00opaTOPHBIM
o0opy/oBaHUEM, W3y4eHUE U OMNUCaHHE (PU3NUECKUX CBOMCTB 0OpasIoB
HEOPTaHUYECKUX BEIECTB, HaOMoAeHUEe Gu3ndeckux (TJIaBJIEHUE BOCKA, TasHUE
JbJla, pacTHUpaHUE caxapa B CTYIKe, KUIIEHHWE U KOHJEHCAIus BOJbI) U
XUMHUUYECKUX  (FTOpEHHE  CBEYM, MPOKAIMBAHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICHCTBHUE MEJIa C KHCJIOTOW) SBJICHUM, HAOIIOCHUE U ONUCAHNUE MMPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX PeaKIuil (pa3oKeHue caxapa, B3auMOJICHCTBUE CEPHOMU
KHUCJIOTHI ¢ XJIOpUaAoM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu narpeBanuu,
B3aUMOJICHCTBUE >Keiie3a ¢ pactBopoM conu meau (1), uzydenwe crnocoOoB
pazzaeneHusi cmecei (C TMOMOIIBI MarHuTa, (QuiIbTpoBaHUE, BBINIAPUBAHMUE,
TUCTUIUIALMS, XpomaTtorpadus), TMPOBEACHUE OYHMCTKH TIMOBAPEHHOM COJIH,
HAOJIOZICHUE W ONMHUCAHUE PE3YJIbTATOB MPOBEICHHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMSI MacChl, CO3/TaHUE MOJIeNIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

155.3.2. Baxkneiiiive npeacTaBUTENIM HEOPraHUYECKUX BEILECTB.

Boznyx — cmeck razos. CocraB Bo3ayxa. Kucimopom — ajeMeHT U mpocToe



BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoictBa (peakiuu ropeHus). Oxcunbl. Ilpumenenne kucnopoaa. CrocoObl
MOJYYEHUs] KHUCIOpoJa B Jaboparopud U HOpoMbIIUIEHHOCTH. Kpyrosopor
Kuciopoja B mpupozae. O30H — auioTporHas MoAuUKaIus KUCcIopoaa.

TernoBoit 3hdekT XUMHUECKOW peaklMKi, TEPMOXUMHUUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bopopon — snement u mpocrtoe BemecTBO. Haxoxxnenume Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

MounsipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne CcBOWCTBA BOAbl. Boxga kak pactBopurens. PacTBOpEL.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B Mpupojie U B KU3HU 4desioBeka. KpyroBopot BojAbI B MPUPOJIE.
3arps3HeHHne NpUpOIHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccudukanus neopranumdeckux coenumueHuid. Oxcuppl. Kimaccudukanms
OKCUJIOB:  cojieoOpasyrwoniue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUECKHUE
CBOIMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcunoBanusa. Krnaccudukarysi OCHOBaHUMN: IIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukauust kuciaor. Homenknarypa kucnor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHoctm MetawuioB H.H. bekerona.
ITonydyenue KUCIIOT.

Comu. HomeHknarypa conei.

dusnyecKkrne U XUMUYECKHe CBOMCTBA cosiel. [lomyuenune coueil.

I'eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAMHEHUN.

XUMHAYECKUM DKCIIEPUMEHT: KAuE€CTBEHHOE OINPEACICHUE COIACPKAHUSA

KHCIIOpOJla B BO3AYXE, IIOJIyY€HUE, COOMpaHUE, paclO3HABAHME U HU3yYEHUE



CBOMCTB KHCJIOPOJIa, HAOMIOJCHUE B3aUMOJCUCTBHS BEIIECTB C KUCIOPOAOM H
YCJIOBUSI BO3HUKHOBEHHUSI M TpPEKpalleHus ropeHus: (moxkapa), 03HAKOMJICHHUE C
oOpa3sllaMi OKCHJOB ¥ OINKCAHWE WX CBOWCTB, TMOJy4YeHUE, coOupaHue,
pacno3HaBaHHe W H3y4Y€HUE CBOMCTB BOjopojaa (TOpPEeHHE), B3aUMOJECHCTBUE
Bojioposia ¢ okcuaoM Meau (l1) (Bo3aMOXXKHO HCIIOB30BaHUE BHACOMATEPHAIIOB),
HaOMoIcHHe O00pa3lOB  BEIIECTB  KOJIUYECTBOM |  MOJdb, HCCIEIOBaHUE
OCOOCHHOCTEW  pacTBOPEHHS  BEIIECTB C  PA3IUYHOM  PacCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA, B3aUMOJCIHCTBHE BOJBl C METa/UIaMU (HATPUEM U KaJbIUEM)
(BO3MOXXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), HCCIEIOBaHUE  OOpa3IloB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHUS OKPACKU
WHJIMKAaTOPOB B paCTBOPAX KUCJIOT U LIEIOYEH, U3yUEHUE B3AUMOICHCTBUS OKCHJIA
Menu (lI) ¢ pacTBOpoM CepHON KHCJIOTHI, KHCIOT C MeETaulaMHu, peakiun
HEWTpanu3aluu, MOJydYeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJljia IPyTuM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN».

155.3.3. Ilepuoandeckuii 3akoH u Ilepuoaudeckas cucreMa XUMHUYECKHX
anemenTtoB  J[.M. MenneneeBa. CrtpoeHne aroMoB. XHUMHYECKas  CBS3b.
OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

[lepBbie TOMBITKH KIIAaCCU(UKAIMA XUMHUYECKUX dJeMeHTOB. [loHstue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIBI
Y TUAPOKCUJIBI.

[lepnogmueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
J.U. Menneneea.  KopoTkonepuogHas U JIUMHHONEpuoAHas  (OpMbI
[Tepuoanueckon cucrembl xXuMudeckux ssemMeHToB J.1. Menaeneesa. Ilepuoasl n
rpynmbl. OU3NYECKU CMBICI MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI
AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sjaep. WM30Tombl. DJIEKTPOHBI.
CtpoeHue 2JIEKTPOHHBIX O000JIOUEK aTOMOB MEPBBIX 20 XUMHYECKUX SJIEMEHTOB

ITepuomnueckont cucremsl [[.M. MenaeneeBa. XapakTepUCTUKA XUMHUUYECKOTO



AJIEMEHTA IO ero nonoxeHuro B [lepuoanyeckoit cucreme /.. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTOMOB XHUMHUYECKUX HJIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U epuoaam. 3HaYeHUe
[Teproguueckoro 3akoHa u [lepuoandeckoi CUCTEMbl XUMHYECKUX AJIEMEHTOB IS
pa3BuUTHsA HayKH U NpakTuku. .. MenaeneeB — y4€HbIN U TPaXKIaHUH.

Xumuueckas cBs3b. KoBaneHTHass (MOJdsipHass W HEMOJSpHas) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucieHuss. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Iporiecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XHUMHUYECKUI HJKCHEPUMEHT: HM3y4YeHHE OOpas3IOB BEIIECTB METALJIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE THUIPOKCHJIA IMHKA C pacTBOpPaMH KHUCJIOT U
HIEI0YEH, MIPOBEJCHUE OTIBITOB, WJUTFOCTPUPYIOLIUX MIPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX pEaKIuil (TOpeHue, peakiuu pa3ioKeHHUS,
COCIMHCHUS).

155.3.4. MexnpeaMeTHbIe CBS3H.

Peann3zanust MeXNpeaMETHBIX CBSI3€d MpH M3YYEHWH XHMHUHM B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OT/ICIBbHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OOG1ue ecTeCTBEHHO-HAYUHbBIC MOHATHS: HAYYHBIN (akT, TUIoTe3a, TEOpus,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, TMePUOJUIHOCTb, HAOJIOECHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH]I,
M30TOIbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, JIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
WU3MEPEHUs, KOCMOC, IJIaHEThI, 3BE31b1, COTHIIE.

buonorus: porocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, rtuapocdepa, MUHEpaNbl, TOPHBIC TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

155.4. Conepxanue o0ydeHus B 9 kiacce.

155.4.1. BemiecTBO 1 XUMHYECKAs PEAKIIHUS.



[Tepnonnueckui 3akoH. llepuognueckas cucrema XMMHUYECKUX IJIEMEHTOB
J.1. MenneneeBa. CtpoeHue atoMoOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCIMHEHUI B COOTBETCTBUM C TMOJOXKEHUEM »3IJIeMEHTOB B llepmoanueckoi
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3H. THIBI KPUCTATUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus m HOMEHKIIATypa HEOPTAHMYECKUX BEIIECTB. XHUMHUUYCCKHEC
CBOMCTBA BEUIECTB, OTHOCSIIUMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COEMHEHUMN, TEHETUYECKAs CBSA3b HEOPraHNUYECKUX BEIECTB.

Knaccudukanus XuUMHUYECKHUX peakluuid MO pPa3jIudHbIM Mpu3HakaMm (1o
YHUCIIY ¥ COCTaBY YYacCTBYIOUIMX B PEAKLMUU BELIECTB, MO TEIIOBOMY 3(PdeKTy, 1Mo
MU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[Tonsitue o ckopoctn xumuueckoil peakuuu. [loHsTHe 006 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIFOIIME HA CKOPOCTh XMUMHYECKOW pEAKIUMU MU TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHUSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU,  AJIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLIUU. CocraBrnenue YPaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMM C  HMCIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus AJIEKTPOIIUTUYECKOU JTIUCCOLMALINH. DJIEKTPOIUTHI 51
HEdJIEKTpouThl. KaTthoHbl, aHHWOHBL. MeXaHU3M JUCCOLMALMM BELIECTB C
pa3IMUHBIMU BUJAMU XUMH4YECKOM cBsizu. CreneHb auccouuannu. CUIbHBIE U
ci1a0ObIe DJIEKTPOTHUTHI.

Peakinuu #oOHHOrO oOOMeHa. YcCIOBUS MPOTEKAHHMS PEAKIM HOHHOTO

oOMeHa, MOJIHbIE U COKpAIIEHHbIC HOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIOT,



OCHOBaHMII W coled B CBET€ MPEACTABICHUNH 00 DIEKTPOIUTHUECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJIEHUE C MOJEISMHU KPUCTALINYECKUX
pPEETOK HEOPTaHMYECKUX BELIECTB — METAUIOB W HeMeTauioB (rpadura u
anMasza), CIOXKHBIX BEHIECTB (XJIOpUIa HATpus), HUCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOW peakIMu OT BO3JEUCTBUS Pa3IUYHbIX (HaKTOPOB,
MCCIIEIOBAHNE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MMPOLECCA AUCCOLUALIN
KHCJIOT, IIeJoYeld M coJeil (BO3MOXXHO HCIIOJb30BaHUE BHJIEOMATEPHAIIOB),
IIPOBEJCHUE OIBITOB, WJUTKOCTPUPYIOIIMX IPU3HAKU IPOTEKAHUS PEAKIIUNA HOHHOTO
oOMeHa (0Opa3oBaHME OcajllKa, BBIICIEHUE Ta3a, 0Opa3OBaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX — IPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEAaKUUMd Ha HOHBI, pELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

155.4.2. HemeTanibsl 1 ©X COEIUHEHHUS.

OOmiass xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble CTEeNEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHass KucioTa, XMMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpUMEHEHHE. [lelicTBue
XJI0Opa U XJIOpOBOAOpPOJA HAa OPraHM3M 4YeJOBeKa. BakHeWlme XJIopuabl U HUX
HaxO0XJICHUE B IIPUPOJIE.

O6mras xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapAKTEPHBIE CTENIEHN OKUCIICHUS.

Crpoenue u ¢puznuecKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPHI.
AnoTponHble MOAU(PUKALIMK KUCIOPOAa U cepbl. XUMHUUYECKUE CBOICTBA CEpBHI.
CepoBoopo, ctpoeHue, (pu3nyeckue 1 XuMudeckue cBoicTBa. OKCUIBI Cephl Kak
IOpPEJICTaBUTENN KUCIOTHBIX oKcuaoB. CepHas kuciora, (Qu3Mueckue u
XUMHYECKHE CBOWcTBa (00IIME Kak TMpeAcTaBUTeNsl Kjacca KUCIOT U
cnenuduyeckre). XuMUYECKUE PEaKLUU, JIEKAIMe B OCHOBE MPOMBIIIIEHHOTO

cnocoba mnonyudeHus cepHoil kuciotel. [Ilpumenenue. Conu cepHOl KHUCIOTHI,



KayecTBEHHas peakius Ha cyinbdar-uoH. Haxoxnenue cepbl u €€ coelnHEHUN B
npupojie. XUMUYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpeabl COCTUHEHHUSIMH CEpbl
(KUCIIOTHBIE JOXKAM, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpaIICHHUS.

O6mias xapaktepuctuka 3meMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHue B MpHUpoje, GU3NUecKre U XUMHYECKHE CBOWCTBA.
KpyroBoport azota B npupoje. AMMHAK, ero pU3ndecKue 1 XUMHUIECKHE CBONCTBA,
noisydyeHue W mnpumeHenne. Coau aMMOHMS, MX (PU3MUECKHE M XUMUYECKUE
CBOMCTBa, mpuMeHeHue. KauecTBeHHas peakuuss Ha HMOHbBI aMMOHUS. A30THas
KHCTO0Ta, €€ mojydyeHue, (U3NYecKue M XMMHMYECKHE CBOWCTBa (00Iue Kak
IpeCTaBUTENs Kilacca KUCIOT U crneuuduueckue). VcnonbzoBaHue HUTPATOB U
CoJIell aMMOHMS B KaU€CTBE MUHEPAIbHBIX YI0OpeHU. XUMUUECKOE 3arpsi3HEHUE
OKpYXalolel Ccpelapl COCIUHEHHMSIMU a30Ta (KUCJIOTHBIE IOXKIW, 3arps3HEHHE
BO3/yXa, MIOYBBI U BOJIOEMOB).

®ocdop, amrorpornubie Momubukanuu  docdhopa, uzMUeckue U
xummudeckue coictBa. Oxeun pochopa (V) u pochopnas kucnora, pusznyeckue u
XUMHUYECKUE CBOMCTBa, mosiydeHue. Mcnonb3zoBanne QocdaTtoB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mas xapakrepuctuka 371eMeHTOB |V A-rpynnbl. OcCOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

VYrnepon, amioTpomnHble MOAU(PHUKALMHU, PaclHpoCTpaHEHHE B IPHUPOIE,
¢usznyeckue U XuMudeckue cBoiictBa. AxacopOuus. Kpyrosopor yriepoma B
npupoae. OKcuapl yriieponaa, ux GuU3nUecKue U XUMHYECKHE CBOICTBA, AEHCTBUE
Ha XUBBIC OPTaHU3MBI, MOJNyUYEeHHWE W MPUMEHEHHE. DKOJOTHYECKHEe MPOOIIEMBI,
cBsA3aHHbIC ¢ okcugoM yriepoaa (IV), rumore3a ria00albHOrO IMOTCIUICHUS
KJIMMaTa, MapHUKOBBIN ((eKT. YToapHas KUCIOTa U €€ cou, ux (pU3ndecKkue u
XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U MpuMeHeHue. KauecTBeHHass peakuus Ha
kapOoHaT-uoHbel.  Mcmonb3oBanme  kapOoOHAaTOB B OBITY,  MEIUIIMHE,
MPOMBINIJICHHOCTH M CETHCKOM XO3SHCTBE.

HepBOHaan'IBHBIC IIOHATHUA 00 OpraHHM4YC€CKHMX  BCHICCTBAX KdK O



COEIMHEHUSX yriepona (MeTaH, 3TaH, ITWIEH, aleTWIEH, 3TaHOJI, TJIULEPHH,
yKCyCHasi Kuciota). [IlpupoaHble HCTOUHUKN YTIEBOAOPOAOB (YTOib, IPUPOIHBIN
ra3, He(dTh), NPOAYKTHI uX mnepepaboTku (O€H3MH), UX pPOJIb B OBITY U
MPOMBIIIIEHHOCTH.

[ToHsiTue 0 OMOJOTUYECKU BAXKHBIX BELIECTBAX: kKHUpax, OelKax, yriieBoJax
— M UX POJIM B JKM3HM 4YeloBeka. MarepuanibHOE €IMHCTBO OPraHUYECKUX H
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, NOJIYyYEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mpeacTaBieHUs 00
okcuzae kpemuus(IV) m kpemuueBoit kuciore. CHIMKATBI, UX HCIOJIb30BaHUE B
ObITY, MEIULUHE, NMPOMBIIUIEHHOCTU. BakHeWllne CTpOUTENbHbIE MAaTepHallbl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobimemsl Oe30macHOro
UCITIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM KU3HH.

XVWMHYECKHUI SKCIIEPUMEHT: U3y4YeHHE 00pa3li0B HEOPraHUUECKUX BEILIECTB,
CBOMCTB COJISTHOW KUCJIOTHI, MPOBEJECHUE KAUECTBEHHBIX PEAKIUN Ha XJIOPUA-HOHBI
U HaOJII0JICHUE MPU3HAKOB UX MPOTEKAHUs, OIMBITHI, OTpa)Xarolue PU3NYeCKue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M HUX COEAMHEHUN (BO3MOXHO MCIIOJIb30BAHME
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOpaslaMu XJIOpUJI0B (TrajJoreHHIOB),
O3HAaKOMJIEHUE C 00pa3laMHu cepbl U €€ COETUHEHUSIMU (BO3MOMXHO MCIOJIb30BAHKE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOYyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIEHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, H3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEJACHHE KA4eCTBEHHOM peakliuu Ha
cyiabpaT-uOH M HaONIOJIeHUWE TMpU3HaKa €€ MNpPOTeKaHWs, O3HAKOMJIEHHE C
du3nueckuMu CBOMCTBaMHM a3o0Ta, (ochopa M HUX COECIAUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJEOMATEPHUANIOB), oOOpa3uaMu a30THBIX M (PocPopHBIX
ya0oOpeHui, TMoJaydYeHue, coOUpaHHe, paclo3HABaHHME U U3YYEHHUE CBOWMCTB
aMMUaKa, MPOBEJICHNE KaUeCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U Pocdar-uoH u
U3YYEHUE IPU3HAKOB HUX NPOTEKAHMS, B3aHUMOJECHCTBHE KOHIIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MEIpI0 (BO3MOXHO HCIOJBb30BAaHUE BHJIEOMATEPUAIIOB),
U3y4YeHUE MOJeleill KpUCTAIUIMYECKUX PEemETOK anMasa, rpadura, (QysuiepeHa,

03HAKOMJICHUE c MPOIIECCOM azacopOuuu PacTBOPEHHBIX BEIIECTB



aAKTUBHPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOTAa3a, MOJyYEeHHE, COOMpaHUE,
paclio3HaBaHWE M  M3YYEHHE CBOMCTB  YIJIEKMCIIOTO Tas3a, IPOBEICHHUE
KAueCTBEHHBIX PEAKIMI HAa KapOOHAT M CWJIMKAT-UOHBI U U3YyYEHHE MPU3HAKOB UX
MIPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW HPOMBIIIJIEHHOCTH,
pELIECHUE SKCIEPUMEHTANBHBIX 337a4y MO Teme «BakHEeHIne HEeMETaJUlbl U X
COECTUHEHUSD.

155.4.3. MeTasuibl M IX COCTMHCHHSI.

OO1as XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAaHUU
ux mnojoxeHnus B Ilepuogmuecko cucTEME  XMMHYECKMX  DJIEMEHTOB
JA.N. MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTamioB. Meramindeckas
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKass PEMIETKA. DJIEKTPOXUMUYECKUU PpsJl
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoOH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTAIUIBL: MOJIOKEHHUE B [lepuoguueckon cucteMe XUMUYECKUX
anemenToB .M. Menneneesa, CTpoeHHME HMX aTOMOB, HAXOXXIEHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U kanus). OKcUuabl u
TUAPOKCHABI HaTpusd MW Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB W HX
COCIMHEHNH.

[[lenouyHo3eMeNnbHBIE METAUIBl MAarHud W KaJIbLUUW: IIOJOXKEHUE B
Ilepronnueckoin cucreme xumuueckux sneMeHToB [[.U. Menneneesa, crpoeHue
MX aTOMOB, Hax0XJeHUe B rpupoae. Pusndeckue 1 XMMHUECKUE CBOMCTBA MarHus
U Kanpuud. Baxseiliine coeauHeHUs KainbUus (OKCUJI, THUIPOKCHA, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomuHui: nojoxkeHue B Ilepuogmyeckor  cUCTEME  XHUMHYECKHX
sanementoB J[.M. MenaeneeBa, CTpOo€HHE aroMa, HAXOXKJICHHUE B MPUPOJE.
duznyeckre 1 XUMUYECKUE CBOMCTBA amOMUHUSA. AMGBOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHUA aJTFOMUHMUSL.

Keneszo: monoxkenne B Ilepuonnueckoil cucteMe XMMHUUYECKUX DJIIEMEHTOB

J.N. MenneneeBa, CTpO€HME aToMa, HaxOoXAeHHWE B mpupone. Pusnyeckue U



XUMHUYECKUEe CBOMCTBA xere3a. OKCUbl, THAPOKCUABI U conu conn kene3a (1) u
xenesa (111), ux cocras, cBOMCTBA U MOTyUYEHHE.

XYUMUYECKUH OKCIIEPUMEHT: O3HAKOMJIEHHE C oOpasllaMd METalioB U
CIUTABOB, WX (DU3MYECKUMHU CBOMCTBAMHU, HW3YUYEHUE pE3YyJIbTATOB KOPPO3UU
METauioB  (BO3MOXHO  HKCIIOJIb30BAaHWE  BUIEOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCUJIA KaJbIMS U HATPUSL C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), MCCIEIOBAHUE CBOWCTB KECTKOW BOJIbI, MPOLECCA TOPEHUS
xKene3a B KUCIopoJe (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMii Ha HOHBI (MarHusi, KajablHs, AJIOMUHUS,
nuHka, xenesa (1) u xenesza (Il), mequ (1), HaGnrogeHMen onrcanue MPOLECCOB
OKpallliBaHWs ITUTAMEHUM MWOHAMHM HaTpus, Kaaus U Kaiublusid (BO3MOKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHUAIOB), HCCIEJOBaHUE aM(POTEPHBIX CBOMCTB
TUJAPOKCUJA AIOMUHUS M THAPOKCHIA IMHKA, PEIICHHE HKCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxkHenme MeTaibl U UX COCAUHCHUSD.

155.4.4. XuMus 1 OKpy>Karoas cpea.

BemecTtBa u marepuanbsl B NMOBCEIHEBHOM >KU3HM 4elloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momomib npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XVMMHUYECKOE 3arps3HEHUE OKpyXkarolen cpeabl (MpenenabHas JOIMyCTUMAast
KoHIeHTparus BeiecTB (nanee — [1JIK). Posib xuMun B pelieHUH 3K0JIOTHYECKUX
po0Iem.

XVMMHUUYECKUI OKCIEPUMEHT: HU3Y4YeHHE OOpas3IoB MarepuaioB (CTEKIIO,
CIUUIaBbl METAJIJIOB, OJIUMEPHBIE MATEPHUAIIbI).

155.4.5. MexnpeMeTHbIE CBA3H.

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH M3YYEHWH XHMHUM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbBIX
MOHATUM, TaK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHATHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KJIAcCHU(PUKALMS, TEPUOJAUYHOCTh, HaOIIOJIEHUE,

9KCIICPUMCHT, MOACIIMPOBAHUE, HU3IMCPCHUC, MOJACIDb, SBJICHHC, HapHHKOBBIﬁ



3¢ (DeKT, TEXHOIOTHS, MAaTEPHUATTBI.

®dwuszuka: martepusi, aToMm, 5SJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PAJHOAKTUBHOCTh, MOJEKYJNA, JJIEKTPUUYECKUI 3apsiji, MPOBOIHHKH,
MOJYTIPOBOJTHUKY, AWDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTh, KPUCTAIINISCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: gorocunres, apixanue, 6uocdepa, IKOCHUCTEMa, MHUHEpPATHHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJIBI,
I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

155.5. [lnanupyembie pe3ysbTaThl OCBOCHHUS MPOTPAMMBI 0 XWMHUU Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUsl.

155.5.1. 3yyeHue XuMuUM Ha YPOBHE OCHOBHOIO OOHIEro 0Opa3oBaHUs
HAIpaBICHO Ha JOCTIKEHHE OOYYalOMMMUCS JTUYHOCTHBIX, METANpPEeIMETHBIX U
IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS YUEOHOI O IpeAMeTa.

155.5.2. JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO
oO1iero o0pa3zoBaHusl TOCTUTAIOTCS B X0JI€¢ 00yUEHUsI XUMHUH B €IMHCTBE y4eOHOM
U BOCIUTATEIBHOW JIEATEIILHOCTH B COOTBETCTBUU C  TPaJAWIIMOHHBIMHU
POCCHICKAMHU COITMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MpaBUJIaMA W HOPMAaMH TIOBEJACHHS M CIOCOOCTBYIOT
poleccaM CaMOINO3HaHMs, CAaMOPA3BUTHS U COLIMATIM3ALNN 00yUYarOIIUXCSL.

155.5.3. JIuuHOCTHBIE pE3yNabTaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIMXCS
PYKOBOJICTBOBAThCS CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHCHTAMA U
paciMpeHne ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTprOTHYECKOTO BOCTIMTAHUS:

LEHHOCTHOTO OTHOIIICHUS K OTEUECTBEHHOMY KYJbTypHOMY,
HUCTOPUYECKOMY M HAyYHOMY HACIEIUI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKOU
HAayKH B KU3HU COBPEMEHHOro OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOMN
uHopMaIMeli O TepelOBBIX JOCTIKCHHSIX HM  OTKPBITUAX MHPOBOM U

OTCYECTBEHHOM XUMHUH, 3aUHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOﬁCTBC



MUpa 1 00IIeCTBa;

2) TPakITaHCKOTO BOCITUTAHUS:

MPEJCTABICHUS] O COIMAJIbHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATENbHBIX 3aJ7a4, BBHIIIOJTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ HTOM Y4YEOHOU NESITENBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHHWE M TIOCTYNKH CBOMX TOBAPUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) LIECHHOCTH HAYYHOTO MMO3HAHMS:

MUPOBO33PEHYECKUX TMPEJCTABICHUI O BEIIECTBE U XMMHUUYECKON peakIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIOIIMX
OCHOBY JIJIsl TOHUMAHUS CYIIHOCTH HAy4YHOM KapTHUHBI MHpa, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHON CPESOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HAaBaTEJbHBIX MOTHBOB, HAIIPABJICHHBIX HAa MOJYYEHUE HOBBIX 3HAHUH MO
XUMUH, HEOOXOIUMBIX ISl 0ObSICHEHUS HAOJI0Ja€MBbIX MPOIECCOB U SIBJICHUH;

MO3HABATEJIbHOM, MH()OPMAIMOHHOW M YHMTATEIbCKOW KYJIbTYpbl, B TOM
YHCJIE HABBIKOB CAMOCTOSITEIIBHOW pabOThl ¢ YYEOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

MHTEepeca K OOYyYEHHUIO U TO3HAHUIO, JIHOOO03HATEIILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  caMoOOpa3oBaHUIO, TMPOEKTHOM W  HCCIIEN0BaTEIbCKOMN
JEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBJIECHHOCTH U YPOBHS OOyYEHUS B
JTaJIbHESHUIIIEM;

4) hbopMHUPOBaHHS KYJIBTYPBI 3I0POBbSL:

OCO3HaHMSI 1EHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KW3HU, OCO3HAHUS TOCJIEICTBUU U

HEMPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypeHus),



HEOOXOJMMOCTH COOJIIOJIEHUSI TMpaBui OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

5) Tpy10BOTO BOCITHTAHUS:

MHTEpeca K MPAKTUYECKOMY H3Y4YeHHUIO Mpodeccuil U Tpyda pa3iudyHOTO
poJa, yBaKEHUE K TPYIY U pe3ysibTaTaM TPYJIOBOU ACSATEIBHOCTH, B TOM YHCIIE HA
OCHOBE MPUMEHEHHUs MPEIMETHBIX 3HAHUW 1O XWUMHHU, OCO3HAHHOI'O BbIOOpA
WHIMBHUIYAIIbHON TPACKTOPUH MPOJOIKEHHST 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHOW pOo(eCCUOHATBFHON I€ATEILHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCHOHATIBHOM cpeie;

6) SKOJIIOTHYECKOTO BOCITUTAHHS:

HKOJIOTMYECKU 1I€JIECO00OPAa3HOTO OTHOIICHUS K MPHUPOJAE KaK HCTOUYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUS LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
(U3MYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHMS LIEHHOCTH COOJIIOICHHUS
paBuJI OE30MaCHOTO MOBEEHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTyallMsIX,
YTPOKAOIINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPHUMEHSATH 3HAHUS, MOJIyYaeMble MPU U3YYCHUH XUMHH, IS
pelmeHns 3a/1ad, CBA3AHHBIX C OKPYKAOUIEH NPUPOAHOM CPENOM, IMOBBILIECHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX pelIeHUs NOCPEACTBOM METOJI0B XUMUU;

DKOJOTMYECKOTO  MBIIUICHHS, YMEHHS  pPYKOBOACTBOBAaTbCA WM B
[T03HABATEIbHOW, KOMMYHUKATUBHON U COLMAIIbHOM MPAKTHUKE.

155.5.4. MeranpeaMeTHble  pe3ysbTaThl. B cocTaBe MeTanpeaMeTHBIX
pEe3yNbTaTOB  BBIAEISAIOT 3HAYUMBbIEe i1 (OPMUPOBAHUS  MHUPOBO33PEHUS
oOllleHay4YHble TIOHATHSA (3aKOH, TEOpHs, NMPUHIMUII, TUMOTe3a, (akT, cucrema,
IPOLIECC, IKCIEPUMEHT M JpPYroe.), KOTOpbI€ HCHOJIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYE€OHBIX MpeAMETax M TO3BOJSIOT Ha OCHOBE 3HAHUM U3 ITHX
npeaMeToB (OpMUPOBATH MPEACTABICHUE O IIEJIOCTHON HAy4YHOM KapTHHE MHpa, U
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsSTUBHBIE), KOTOpble oOecreunBatoT (GOPMUPOBAHHWE TOTOBHOCTH K



CaMOCTOATEILHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO YYCOHOU JESATEIHHOCTH.
MeTtamnpenMeTHbIC PE3yIbTaThl OCBOCHUST 00pa30BaTEILHON IPOTPAMMBI 10 XUMUHU
OTpaXXaloT OBJIAJICHUE YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU, B TOM
qHCIIe:

1) 6a30BBIC JIOTHYECKHUE ICUCTBUS:

YMEHHE WCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPH OCBOCHHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHNA (BBIACIATh WX XapaKTePHBIE
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX ()AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAMK XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3y4YEHUS,
CTPOUTH JIOTUYECKHUE pACCYXACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTUN),
MIPOBOJIUTH BBIBOJBI M 3aKTFOUCHHUS;

YyMEHHE TIPUMEHSATh B TMIPOIECCe TMO3HAHUS TOHATHSA (TIPEIMETHBIE |
MeTaIpeAMETHBIC), CHMBOJINYECKHE (3HAKOBBIE) MOJICITH, UCITOJIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYeckas (opMysia W YpaBHEHHUE
XUMHUYECKON PEaKIUu — MPU PEIICHUN y4eOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEJCTABICHNUN BBISBIISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN M3Y4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIC CBSI3H U
MPOTUBOPEYHS B U3YUAEMbBIX TIPOIIECCAX U SIBJICHUSX;

2) 6a30BbI€ UCCIIEIOBATEILCKHIE ICHCTBHUS:

YMEHHE WCIOJb30BaTh IMOCTABJICHHBIC BOIMPOCH B KAa4eCTBE MHCTPYMEHTA
MO3HAHUS, a TakKe B Ka4eCTBE OCHOBBI I (DOPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYXKICHUI;

MpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEICHUIO
YYCHHUYECKUX OJKCIIEPUMEHTOB: YMEHHE HaOM0maTh 3a XOJOM IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATh OTUET

O MpojieaHHoMi padboTe;



3) pabora ¢ uapopmMarmei:

yMEHUE BBIOMPATh, AHAJTU3UPOBATH M HMHTEPIPETUPOBATH HH(POPMAIIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOTYIaeMyI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4IHO-TIONyJIsIpHAs ~JUTepaTypa XUMHYECKOTO COJCP)KaHUs, CIPABOYHBIC
nocobusi, pecypcbl VHTepHETa), KPUTUYECKH OIEHUBATH MPOTHBOPEUYMBYIO |
HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TPUMEHSITh Pa3InIHbIC METOMBI U 3alpPOChl MPU TOWCKE B 0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAaHHBIX, HEOOXOIWUMBIX JIsi BBITOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
0o0JaCTH  HMCMOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (hOpMY TIpecTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7ayll HECIOKHBIMA CXEMaMH, JharpaMMaMu,
apyrumu popmMamu rpauKi U KX KOMOMHAIUSAMY;

YMEHHE WCIOJIh30BaTh M aHAJIM3WPOBaTh B Tpolecce Y4YeOHOW U
HCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA Ha COCTOSIHHE OKPY>KAroIIeH MNpUpOTHON
CpeIbl;

155.55.V  oOyuaromerocs  OyayT  cHopMHpOBaHBI  CIIEIYIOIIHE
YHUBEpCaTbHbIC KOMMYHUKATUBHBIC TCHCTBHS:

yMEHHE 3a/JaBaTh BOIPOCHI (B Xoje auanora W (WiIu) IHUCKYCCHH) IO
CYIIECTBY  OOCYXIaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS MPE/IJIOKEHHOM 3a1a4H;

MPUOOPETEHHUE OIBITA TPE3EHTAIIUN PE3YJIbTATOB BBITIOJIHCHHUSI XUMUYECKOTO
sKcTieprUMeHTa (J1ab0paTOPHOTO OMbITA, JAOOPATOPHOI padOTHI MO HUCCIIECIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU ITO3HABATEIHHOU U
WCCJIEIOBATENILCKONW JIEATETbHOCTH TIPH PEIIEHWH BO3HHUKAIOMIUX MPoOJIeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (0OCYyX)AeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIC INTYpPMBD», KOOPJHWHAIMSA COBMECTHBIX JCHCTBUH,

oTmpeieSICHHEe KPUTEPHUEB IO OIIEHKE KaueCcTBa BHIMIOJIHEHHON pabOThI U ApyTHe);



155.5.6. Y  oOyuwarommerocs  OyayT  chOpPMHpPOBAHBI  CIIEIYIOITUE
YHUBEPCAIbHBIC PETYJISITUBHBIC IEHCTBUSL:

YMEHHE CaMOCTOSITENIbHO OMpPEAEsaTh LU ACSITEIbHOCTH, IJIAHUPOBATD,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIONpaTh Hanbosee 3(pGeKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVUCTBUM TIIPU BBINOJHEHWM 33JaHAA C YYETOM
MOJYYEHHUs] HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OIICHUBATh COOTBETCTBUE MOJYYCHHOTO PE3YIbTaTa 3asIBICHHON LIEIIH;

YMEHHUE HCIOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, MpEIiaracMbple B
YCIIOBUH 3aJIaHUM.

155.5.7. [IpeameTHBIC pe3ybTaThl OCBOCHUS MPOTPAMMbl IO XHUMHH Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUsl.

B cocraBe mpeaMeTHBIX pPeE3yJAbTAaTOB IO OCBOCHHUIO 0053aTEIHLHOTO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHBbIE 3HAHUSA, YMEHUS U CIIOCOObI
JNEUCTBUN, crnenupuiecKkue I MpeAMETHOW obmactu «XUMHS», BUIbI
JNEATCIbHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHWS, €ro  HWHTEpIpeTaluu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

pacKpbIBaTh CMBIC]T OCHOBHBIX XHUMHUYECKUX TMOHSITUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IMPOCTOE€ BEHIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAash Macca, MaccoBas
JIOJIsl XUMUYECKOTO AJIEMEHTA B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHUE, COJIb, AJEKTPOOTPUIIATEIBLHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKas
peakis, KiaccuuKamus peakiuii: peakiiuu COSAUHEHUsI, PEaKIUU Pa3ioKEHHUs,
peakiuu 3aMelIeHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKUE PEaKIINH,
TEIUI0BOM A(PGhEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XHMHUYECKas CBS3b, TMOJSIpHAs ©  HEMOJspHas
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHWOH, PACTBOP, MaccoBasl J0Js

BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUs1) B pacTBOPE;



WUTFOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHYECKUX MOHATHH H
MPUMEHSATH 3TU MNOHATHS PY OIMCAHUU BEUIECTB U UX MPEBPALICHUMN;

MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTABIICHUSI (JOPMYJTT BEIIECTB
Y YPAaBHEHUU XUMHUYECKHUX PEAKLIUN;

OIpEEIATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX,
CTENIEHb OKUCJIECHHS 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJIEKHOCTD
BEIIECTB K OINpPEACNEHHOMY KJIacCy COSAMHEHHM Mo GopMyiaMm, BUI XUMHUECKON
CBSI3M (KOBAJICHTHAs! 1 HOHHAsA) B HEOPTaHWYECKUX COCIMHEHHUSIX;

packpeiBath  cmbicn  Ilepumommueckoro  3akonHa  J[.M. MeHnneneesa:
JEMOHCTPUPOBaTh  MOHMMAHHME  IEPUOJWYECKONM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX IOJOXKeHus B llepuoauueckoil cucreme, 3aKOHOB
COXpPaHEHHUSI MAacCChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
YYEHHsI, 3aKOHAa ABOTraJipo, OMHUCHIBaTh M XapaKTEPU30BaTh TAOIUYHYIO (OpMY
[lepuonyeckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHITHUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnodouynas noarpynmna (b-rpymnma)», maibeie u 00abIIHE
NEpPUOAbl, COOTHOCUTb OOO3HAYEHUs, KOTOpble HMEITCI B  Tabiuue
«Ileprognueckass cucreMa xumudeckux dsyeMeHToB JI.U. MenneneeBa» ¢
YUCJIOBBIMUA XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHMMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsn sjapa, oOIlIee YHUCIO AJIEKTPOHOB M pacHpeleleHHe HUX II0
AIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUECKHUE D3JIEMEHTHl, HEOPraHMYECKHUE BEIlEeCTBa,
XUMHUYECKHE PEAKIINHU (110 YUCIIY M COCTABY YYaCTBYIOLIUX B PEAKLNHU BEILIECTB, IO
TerioBoMy b DEKTy);

XapakTepru30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAasl ONHUCAHUE MpPUMEpPaAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MPOTEKAHHMS XWMHUYECKHX MPEBPALICHUA B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPDHYIO MaccChl BEILIECTB,

MacCOBYIO JIOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO



JIOJIF0 BEILECTBA B PACTBOPE, NMPOBOAUTH PACUETHI 110 YPABHEHUIO XHMHUYECKOU
peakuuu;

IIPUMEHATh OCHOBHBIE OINIEpPAllMM MBICIUTEIBHON IEATEIIbBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IleHHEe, CUCTEeMAaTH3allMI0, KIacCU(UKAIUIO, BBISIBICHHUE
MPUYUHHO-CJIEJICTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €eCTECTBEHHO-HAYYHbIE METOJIbI MMO3HAHUS — HaOIIOJICHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );

CJIEIOBATh MpaBHJIaM TOJb30BAHUS XUMUYECKOU TOCYA0N U J1a00paTOPHBIM
000pyI0BaHUEM, a TaK)Ke MpaBujIaM oOpallleHus C BEUIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMA 110 BBINOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX ONBITOB TIO
NOJIyYEHUIO U COOMpPaHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHUCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEd PacTBOPEHHOIO
BCILIECTBA, IUIAHUPOBAaTh MW IPOBOJWTH XHMHUYECKHE OKCIIEPUMEHTBI IO
PACIIO3HABAaHUIO PACTBOPOB WIENOYEW M KHUCIOT C TIOMOIIBK) WHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

PacKpbhIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IIOHATUH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKas peaklMs, XUMUYECKas CB3b, TEIJIOBOM A((EeKT peakuuu, MoJib,
MOJISIPHBIA 00BEM, PacTBOpP, BIEKTPOJUTHI, HEIJNEKTPOIUTHI, SJIEKTPOIUTHYECKAS
JUCCOLMAIMS, pEaKlMu HIOHHOTO 0OMEHa, KaTajln3aTop, XUMUYECKOE PaBHOBECHE,
oOpatuMble M HEOOpaTUMbIE pEaKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuy, OKHUCIMUTENIb, BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTAaHOBIICHHUE,
alioTponus, amM(@OTEpHOCTh, XUMHUYECKas CBA3b (KOBAJIEHTHAas, HWOHHA,
MeTaJuInYecKasi), KpUCTaJUIMYecKas pemeTka, KOppo3us METaIOB, CILIABBHI,
CKOPOCTh XHMHMYECKOM pEaKLWH, NpeaesbHO aomyctumas koHueHtpauus [IJIK
BEILIECTBA;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKUX IIOHSATHW U
MIPUMEHATBHITHU MMOHATUS IPU OMMCAHUU BEIIECTB U UX IIPEBPALLCHUN;

UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJIEHUSI (POPMYJT BELIECTB

Y YPABHECHUM XUMHUYECKUX PEAKIUN;



ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX AJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COCAWHCHHWH 1o (opmyiaM, BHJI XHMHYECKOW CBs3M (KOBaJEHTHA,
WOHHAsi, METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps]l HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona J[.U. MenneneeBa w
JEMOHCTPUPOBATh €T0 TMOHWMAHKE: ONMUCHIBATH M XapaKTEPU30BaTh TAOIHMIHYIO
dbopmy Ileprogudeckoil CUCTEMBl XUMUYECKUX SJIEMEHTOB: pPa3IMyaTh MOHSTHS
«rnaBHas noArpymnmna (A-rpymnmna)» u «rnodouynas noarpyima (b-rpymnmna)y, Maneie u
OOoNbIIME  TEPHOJIb, COOTHOCHUTH O0OO0O3HAYEHHs, KOTOpbIE HMEIOTCS B
NEPUOIMYECKON TaOIHIE, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO BJIEKTPOHOB U
pacripeieJieHue UX MO AJEKTPOHHBIM CJI0SIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MaJlbIX IMePUOI0B
Y TJIABHBIX MOJTPYII € Y4ETOM CTPOCHUS UX aTOMOB;

KJaccu(UIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIEeCTBA,
XUMHUUYECKUE peakiuu (10 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIUM BELIECTB, IO
TEeIIOBOMY J(deKkTy, M0 U3MEHEHUIO CTENEHEM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHENUPUUIECKUE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEUIECTB, MOJTBEpPKIas ONHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U HIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUS JICKTPOJIUTHYECKON JUCCOIUAIIMY KUCIIOT, IIeJIo4Yei
U COJICH, TOJIHBIE W COKpalléHHbIE YpPaBHEHHUS peaklWii HOHHOrO OOMeEHa,
YpaBHEHHS peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U
MEK]ly BELIECTBAMU Pa3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHUCIJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,

BO3MOXHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;



BBIYUCTISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMylie COCAUHEHHS, MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHHIO XUMHYECKOU
PeaKIum;

co0JIt01aTh MpaBUIIa MOJIB30BAaHUS XUMHUYECKOW MOCYAON U J1abopaTOpHBIM
00OpyZ0BaHUEM, a TaK)Ke MpaBUjia OOpaIleHUsl C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSAMU IO BBIMOJIHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIIOro Ias3a);

MPOBOANTH PEAKIIUU, MOATBEPKAAIONINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX
BELIECTB: pacHoO3HaBaThb ONBITHBIM MYTEM XJIOPUIOPOMHUA-, UOAUA-, KapOOHAT-,
docdar-, cuiukar-, cyiab(paT-, TMAPOKCUA-UOHBI, KATUOHbI AMMOHHUS U HOHBI
U3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHSTh OCHOBHBIE OIEpAIM MBICIUTEIBHON JACSITEIFHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHUE, 00001IIeHHE, CHCTEMAaTH3AIHIO, BBISIBIICHHC
IPUYUHHO-CJIEICTBEHHBIX CBSI3¢M — Ui U3YYEHUsS CBOMCTB BELIECTB U
XMMHUYECKUX PEaKIuil, ECTECTBEHHO-HAYYHbIE METO/bI [MO3HAHUS — HAOJIOACHHE,

U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN).

TemaTHueckoe IVIAHUPOBAHME 10 XUMHUH 8 kiacce

Ne | Pazpmen KosnmuecTBo ypokoB

/1

1 ITepBoHaYaJIbHBIE XUMHYECKHE MMOHATHS 21

2 Baxnelimue npeacTaBUuTeNIM HEOPraHUYECKUX 16
BenlecTB. KonnyecTBEHHbIE OTHOIICHHS] B XUMHUH.

3 OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX COETMHEHUN 12

4 [Teprnoanyeckuii 3aK0OH U EpUOAUYECKast CUCTEMA 7
XUMHYECKHUX dJIeMeHTOB [[.M1.MeHnemneena.
CrpoeHune atoma

3) Xummnyeckas cBa3b. OKUCIUTEIBHO- 7
BOCCTAHOBUTEJILHBIE PEAKIINHI




TemaTuyeckoe NIaHUPOBaHUE MO0 XUMHH 9 Kj1acc

Ne | Paznen KosmuecTBo ypokoB
/11
1 O060011eHue 3HaHui 10 Kypcy 8 Kiacca. 9
XUMUYECKHE peaKIluu
2 XUMUYECKUE pEaKIii B PacTBOpax 9
3 Hemerasuisl 1 ux coequHEHUS 24
4 Metamibl 1 UX COEAUHECHUS 13
5 XUMHS ¥ OKpY>KaroIas cpena 2
6 O06001eHre 3HaHUH 0 XUMHHU 32 KypC OCHOBHOM 10

mKoJiel. [ToroToBKa K OCHOBHOMY
rocygapcTBeHHOMY sk3ameny (OI'9)
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