1.10. ®enepanbHas paboyas mporpamma Mo y4eOHOMY MPEAMETY «XUMUS
(6a30BbIil YPOBEHB).

1.10. 1. ®enepanbHas paboyass mnporpamMma IO Y4eOHOMY MPEAMETY
«Xumus» (0a30BbI ypoBeHB) (MpeaMeTHas o005acTh «EcTecTBEHHO-HAy4YHbBIC
peAMEThI» )(J1ajiee COOTBETCTBEHHO — IMporpaMMa MO XHWMHUU, XUMUS) BKIIIOUYAET
MOSICHUTENBHYIO 3alUCKY, COJEp)KaHHe OOYy4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOEHUS MPOTPAMMBITIO XUMHUHU.

1.10. 2. [TosgcHuTENBHASA 3aTIMCKA.

1.10. 2.1. [IporpammMa 10 XMMHHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHUsI COCTaBJICHA Ha OCHOBE TpeOOBaHWUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00Iero o0pa3oBaHus,
npeactaBieHHpIx B @I'OC O0O,a Takke Ha OCHOBE (QeaepanpbHON padboueit
nporpaMMbl BOCIHUTAHUST M C YYETOM KOHIENIMU TpEnojaBaHusl y4eOHOTO
npeaMeTa « XMMHUs» B 00pa3oBaTelibHbIX opranu3anuax Poccuiickoit @enepanuu.

1.10. .2.2. IIporpaMmMa 10 XUMHHM pa3paboTaHa C 1EIbI0 OKa3aHMs
METOJMYECKON TMTOMOIIY YYUTENIO B CO3/IaHUU paboyeil mporpaMMebl 1o y4eOHOMY
peaMETy.

[Iporpamma mo xumuu Aa€T TpeACTaBIECHUE O IENsAX, OOlIeld cTpaTeruu
oOy4yeHHUs, BOCHUTAHUSI W Pa3BUTUA OOYYAIOIIUXCA CPEICTBAMU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MpPeIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET pACIPENICICHUEET0 M0 KilaccaM U CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEETseT KOJWYECTBEHHBbIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh ~ M3YYEHUSI XUMHUM € y4€TOM  MEXKIPEIMETHBIXU
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTMKM  y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAeNseT BO3MOXXHOCTH TpeaMera s
peanu3anuyu TpeOOBAaHUUK pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
porpamMMbl HA YPOBHE OCHOBHOTO OOITETO 00pa3oBaHMs, a Takke TpeOOBaHMIA K
pe3ynbTatam oOy4eHHUs XUMUU Ha YPOBHE I1eJIeH N3YUeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4€OHO-IIO3HABATEIbHOU JAEATEIbHOCTH OOYYalomerocss IO OCBOCHUIO

y4eOHOTO CO/IepKaHMUS.



1.10. 2.3. 3Hanue  XUMHH  CIYXKUT OCHOBOM  1is  (GOpMUPOBaHUS
MUPOBO33pEHHUsI 00YUaIOUIErocs, €ro MPEeACTaBICHUNH O MaTepUATbHOM €IUHCTBE
MHUpPa, BAXHYIO pOJb HUrPalOT (HOpPMHUPYEMbIE XUMHUEH MpEACTaBICHUS O
B3aMMOTPEBPAIEHUAX SHEPTUMH OO SBOJIOUUU BEHIECTB B MPHUPOJAE, O MYTAX
pelieHusi TIIO0ANbHBIX TMPOOJIEM YCTOMYMBOTO pa3BUTUS 4YeEJIOBEUYeCTBA —
CBIPbEBOM, PHEPreTUUECKOM, MUIIEBOMN KOJOTHUYECKOW 0Oe30macHOCTH, pobieM
3JIpaBOOXpaHEHUSI.

1.10. 2.4. 3yueHue XUMHUH:

CIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH [UIsl  CaMOpa3BUTUA |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00IIeH 1 PYHKIITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIILIEHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHOH  JeATenbHOCTH,
OKCMIEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUU, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKMU3HHU, TaK U B POGECCHOHATBHON ACSITENFHOCTH;

3HAKOMUT CO CHENU(PUKONH HAYYHOTO MBIIIJICHUS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOIO B3IIs[a HA €AUHCTBO MPUPOIBI U YETIOBEKA, SIBJISAETCS OTBETCTBEHHBIM
3TarnoMB (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aIOLUXCS;

CIOCOOCTBYET dbopMuUpOBaHUIO IIEHHOCTHOTO OTHOILICHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSIM, K MPHUPOJE, K YeJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3oBaHuE 00yUarOIUXCsl.

JlanHbie HampaBiieHUs B OOyYE€HWU XUMHUU OOECTIEUMBAIOTCS CIHENU(DUKOM
colepKaHusi  y4yeOHOro TMpeaMeTa, KOTOpbIA  fABISETCA  NEAarormyecku
allaliTUPOBAHHBIM OTpa)keHHEM 0a30BOW HayKU XMMHH Ha OIpeeIEHHOM JTarne eé
pa3BUTHAI.

1.10. 2.5. Kypc xumMuu Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
OPUEHTHPOBAH HA OCBOCHHE O0YUYAIOIIUMUCS CUCTEMBI TIEPBOHAYALHBIX MOHSATHIM
XUMHUHU, OCHOB HEOPTraHWYECKOW XWMHUU M HEKOTOPHIX OTACIbHBIX 3HAYUMBIX
MOHATUN OPTaHUYECKON XUMHUH.

1.10. 2.6. CtpykTypa coaepskanusi IporpaMMbl 110 XUMHUH CHOPMHUPOBAHA HA
OCHOBE CHUCTEMHOTO mojaxona kK e€ m3yudeHuto. CopepkaHHWe CKIIQIbIBACTCA U3

CHUCTEMbI MOHITHUNO XHMMYECKOM DJIEMEHTE M BCIICCTBE U CUCTCMBbI MOHATHH O



XUMHYecKon peakiuu.O0e 3TH CUCTEMbI CTPYKTYPHO OPTaHHW30BaHbI 110 IPUHIIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

YYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKON CBSI3U;

Npe/CTaBICHUA 00  AJICKTPOIUTUYECKOM  TUCCOLMAIMM  BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPHYECKHU
MOJIyYEHHBIXU OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHUAM BO3MOXHOCTEH MPAKTUYECKOTO NMPUMEHEHHs U IOIyYEHMs
M3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABICHASI0O XUMUYECKOW COCTABILIIOIIECH HAYYHOW KAPTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LIEHHOCTHOTO OTHOIICHUSA K HAy4YHOMY 3HAHUIO U
METOJaM IO3HAaHMS B Hayke. M3ydeHune XuMuM NPOUCXOAUT C INPUBJICUECHUEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpyXaroluid Mupy,
«buoinorus. 57 xkiacce» U «Pu3nKa. 7 KIacey.

1.10. 2.7. Ilpu n3yyeHUn XUMUU MPOUCXOTUT (POPMUPOBAHKME 3HAHUI OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya  y4eOHOTO  TpeAMeTa  COCTOMT B (OPMHUPOBAHMHM  CHCTEMBI
XUMUYECKUX3HAHUA — BOXKHEUIINX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HAyKd, B IPUOOIICHUUK HAYYHBIM METOJIaM MO3HAHUS MPU M3YYEHUU BEILECTB U
XUMHUYECKHUX peakuuii,B (OPMUPOBAHUU U PA3BUTHH MO3HABATENIbHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATENbCKON
JeSITEIbBHOCTH, OCBOCHHM TPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MOBCEIHEBHOM KU3HU.

1.10. 2.8. [Ipy u3yyeHMM XUMUU Ha YpPOBHE OCHOBHOTO OOILEro



o0pa3oBaHMs BaXXHOE 3HAYCHUE TPUOOPEITH TaKUe TETH, KaK:

dbopMupoBaHWE  WHTCIUIEKTYadbHO  PA3BUTOM  JIMYHOCTH, TOTOBOMK
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIHHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

HAlpaBJICHHOCTh ~ OOy4YeHUsT  HAa  CHCTEMaTHYEeCKOe  IMPUOOILEeHUE
OOYYaIOIIMXCIK CaMOCTOSITEIbHOM IO3HABATEIIbHOM JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

obecrieueHre yCIOBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YUYAIOIUMUCS
OTbITa PAa3HOOOPA3HON JIEATEILHOCTH, MO3HAHHWS M CaMOIO3HAHUS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

dbopmupoBanue oOmed (QYHKIUOHATBLHOM UM €CTECTBEHHO-HAYYHOUH
TPAaMOTHOCTH,B TOM YHCJIIC YMEHHUW OOBSICHATH W OICHUBATh  SIBJICHUS
OKPYXKAIOIIEro MHpA, MCIOJB3YysS 3HAHUS W OMbBIT, MOJYYCHHBIC MPH H3YUYCHHUH
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUH TPo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIEITEIBHOCTH;

dopMmupoBaHre |y  OOydYalOIMMXCA  TyYMAHUCTUYCCKUX  OTHOIICHHUM,
MOHUMAHUS IICHHOCTH XUMHUYCCKUX 3HAHWK IS BBIPAOOTKH DIKOJOTHUYCCKU
1e71eco00pa3HOTO TOBEICHUS B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXpaHEHUS CBOETO 3/I0POBbSIM OKPYKAIOUIEH TPUPOTHON CPEIbL;

pa3BUTHE MOTHBALMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIIOU
CaMOBOCTIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTHK OCO3HAHHOMY BBIOOpPY MPOQWIS W HAMPABICHHOCTH TaTbHEHIIETO
oOy4eHus.

1.10. 2.9. O6miee yncio 4acoB, PEKOMEHIOBAHHBIX JJII U3YUYEHUSIXUMUU, —
136 yacos: B 8 kitacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 68 yacoB(2 yaca
B HEJEINIO).

1.10. 3. Conepxanue oOydeHus B 8 Kiacce.

1.10. 3.1. IlepBOoHaYanbHbIE XUMUYECKUE TTOHATHUS.

[IpeameTr xumuu. Posib XMMUM B )KU3HU YEIOBEKA. XUMUSI B CUCTEME HAyK.



Tenam BemjecTBa. @Pu3MUECKHE CBOWCTBA BEHIECTB. ATpPEratHOE€ COCTOSIHUE
BemiecTB. [loHsiTue 0 MeTojax Mo3HaHMUS B XUMUM. YUCThIE BElIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3ieMeHThl. CHMBOJIBI XMMHUYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckas ¢opmysna. BareHTHOCTh aTOMOB XUMHUYECKHUX HJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHas Macca.
OTHOcHUTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUMU.

KonunuectBo BemectBa. Monbs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

du3NYeCcKre U XUMUUYECKHUE SIBJICHUSA. XUMUUYECKask peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

XUMUYECKHN  SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TMOCYIOW,
nmpaBuiamMu paboThl B JIabopaTopuu W MpuéMaMu oOpalieHusi ¢ J1a00opaTOPHBIM
o0opy/ioBaHUEM, W3y4YeHUE M ONucaHhe (U3NUYECKUX CBOMCTB 0Opa3IoB
HEOPTaHUYECKUX BEIEeCTB, HaOMoAeHuEe Gu3ndeckux (TJIaBJIEHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUIEHUE M KOHJACHCAIlUS BOJbI) H
XUMUYECKUX  (TOpEHHE  CBEYM, [MpPOKAJMBAaHUE  MEOHOM  IMPOBOJIOKH,
B3aMMOJICHCTBHUE MEJIa C KHCJIOTOW) SBJICHUM, HAOIIOJCHUE U ONUCAHNUE MPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX PeaKInil (pa3oKeHue caxapa, B3auMOJCHCTBUE CEpHOM
KHCJIOTBI C XJIOpUI0M Oapusi, paznoxenue ruapokcuaa meau (1) npu narpeBanuu,
B3aUMOJIeHCTBUE Jkeiie3a ¢ pactBopoM conu meau (II), uzydenuwe crnocoOoB
pazzaeneHusi cmecei (C TMOMOIIBI Mar"HuTa, (QuibTpoBaHUE, BbIIAPUBAHMUE,
TUCTUWIUIALMS, XpomaTtorpadus), TPOBEJACHHE OUYMCTKH TOBAPEHHOW COJIH,
HAOJIOZICHUE W OMHUCAHUE PE3YJIbTATOB MPOBEICHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMSI MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

1.10. 3.2. Baxkneniue npeAacTaBuTEIM HEOPTaHUYECKUX BEILIECTB.

Boznyx — cmeck razoB. CocraB Bo3ayxa. Kuciopom — 3eMeHT U mpocToe



BelecTBO. HaxokmeHuwe Kucimopoja B MpUpojae, (PU3HUECKHE W XUMHUUYECKHE
cBorictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenune kucnopoaa. CrocoObl
MOJIYYCHHUS KHUCIOpOoAaB JabopaToOpud W TPOMBINIUIGHHOCTH. Kpyrosopor
Kuciopoaa B mpupojae.O30H — ajuloTpoIiHas MOIUGUKAIUS KUCIOPOa.

Tennosoit s dexr XUMHYECKOU peakuuu, TEPMOXUMUYECKUE
YPAaBHEHMS,DK30- WU DSHIOTEPMUYECKHE pEAKUUHU. TOIUIMBO: yrojib W METaH.
3arpsi3HeHUE BO3/yXa, YCHIECHHE MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO
CJI04.

Bopopon — snemeHT W mpocTtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. KucnoTein comnu.

MousipHbIit 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEL.
HaceplllieHHbIeH HEHACHIIEHHbIE PAcTBOPhL. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 10151 BEIIECTBAB pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbL. OCHOBaHUS.
Ponp pacTBOpOB B MpUPOAEH B KU3HU 4YelioBeKa. KpyroBopoT BOABI B IPUPO/IE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coeauHenuit. Oxcuanl. Knaccudukarus
OKCHU/IOB: cojieoOpasyromue  (OCHOBHBIC,  KHUCIOTHBIE,  amM(pOTEpHBIC)U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanusa. Krnaccudukarusi OCHOBaHUMN: IIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucinot. Ouznueckuen
XHMHUYECKHEe cBoMcTBa KuciaoT. Psang axktuBHoctn MetauioB H.H. bekerosa.
Ilony4yeHue KHUCIIOT.

Comu. HomeHknarypa conei.

du3nyecKkrne U XUMUYECKHe CBOMCTBA cosel. [lomyuenune coeil.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSAMHEHUM.

XUMHAYECKUN DKCIIEPUMEHT: KAuE€CTBEHHOE ONPEACICHUE COIACpPKAHUSA



KHUCJIOPOJIaB BO3JyXe, IMOJy4YeHHEe, cOoOMpaHue, pacrno3HaBaHUE M H3YUYCHHE
CBOMCTB KHUCJIOPOJa, HAaOIIOJAEHUE B3aUMOJCUCTBHUS BEILIECTB C KUCIOPOAOM H
YCIIOBHSI BO3HUKHOBEHMSIM MNPEKpALIEHUs TopeHus (Iokapa), O3HAKOMIICHHE C
oOpasljaMM OKCHJOB M ONHMCAaHMEUX CBOWCTB, IIOJy4y€HUE, COOMpaHUE,
pacro3HaBaHME€ M M3yY€HUE CBOMCTB Boaopoja (TOpeHue), B3auMOJCHCTBHE
Bogopona ¢ okcuaoMm meau (II) (BO3MOKHO MCHOIB30BaHUE BUIAEOMATEPHUAIIOB),
HaOmoieHue 00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAaHUE
OCOOCHHOCTEM  pacTBOpPEHHsS]  BEIIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO
BELIECTBA, B3aMMOJEWCTBHE BOJbl C MeTaljlaMd (HaTpueM U KalbLHEM)
(BO3BMOXKHO  HCIOJIb30BaHUWE  BUAEOMATEpUAIOB), HCCIEJOBaHHE 0Opa3LOB
HEOPraHWYECKUX BELIECTB Pa3IMYHbIX KIACCOB, HAOIIOACHUE U3MEHEHUSI OKPacKU
WHJMKAaTOPOB B PACTBOPAxX KUCJIOT U LIENOYEH, U3YUEHNE B3aUMOJACUCTBUS OKCHJIA
Menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KHUCIOTC METa/lIaMH, pEeaKIui
HEWUTpaIu3aluy, NOJyYEeHUE HEpPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE SKCIIEPUMEHTAIBHBIX 33]a4 110 TEME
«BaxkHenme Ki1acchl HEOPraHUYECKUX COCIAUHEHUID.

1.10. 3.3. Ilepnoanuecknii 3axkoH u Ilepronnueckas cucTeEMa XHMHYECKHUX
snemenTtoB  J[.M. MenneneeBa. CrtpoeHne aroMoB. XHUMHYECKas  CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

[lepBble MOMBITKM KiIacCU(PUKALMU XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
IpyNIax CXOJIHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHbIE METalIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIbI
Y THUJIPOKCHU/IBI.

ITepuonnyeckuit 3akoH. llepuoauueckas cucremMa XMMHUYECKUX DJIIEMEHTOB
JW. Menneneea.  KopoTkomepuogHass u  JJiMHHONEpuoAHass  (Hopmbl
[Tepnoanueckout cucrembl xuMudeckux syemMeHToB JI.1. Menaeneesa. [lepuoast u
rpynnsl. @U3HYECKUIl CMBICT TOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI
DIIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX suep. M30Tombl.  DIEKTPOHBL.

CtpoeHue 2JIEKTPOHHBIX 000JI0OUYEK aTOMOB MEPBbIX 20 XMMHUYECKHX 3JIEMEHTOB



[lepnonmueckoun cucremsl J[.M. MenneneeBa. XapakTEpUCTUKAa XUMHUYECKOTO
3JEMEHTAIIO ero nonoxeHuro B [lepuoanueckoit cucreme [1.1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U NepuoaaM. 3HaYEHUe
[Iepuoguueckoro 3akoHa U [leproanyecKoil CUCTEMbl XUMUYECKUX AJIEMEHTOBIIIS
pa3BuTHs HayKH U npakTuku. J{.1. MenaeneeB — y4€HbIN U TPaXIaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJiApHAsE W HEMOJSpHAasi) CBSI3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponiecchl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

XVMMHUYECKUI HJKCHEPUMEHT: HM3y4YeHHE OOpas3loB BEIIECTB METAIOB H
HEMETAJUIOB, B3aUMOJECHCTBHE THUIPOKCHJIAa LMHKA C pacTBOPaMH KHUCJIOT U
HIEI0YEH, IIPOBEJCHUE OTIBITOB, WUTIOCTPUPYIOITUX MIPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX pEaKIuil (TOpeHue, peakiuu pa3ioKeHHUS,
COCIUHCHUS).

1.10. 3.4. MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXNpeaMETHBIX CBSI3€d MpH M3YYEHWHU XUMHHM B § Kjacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUM,TAK W TOHSTHUH, SBISIOMIUXCS CUCTEMHBIMU JJI OTACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mre ecTeCTBeHHO-HAYUHbIE TIOHSTHS: HAYYHBIN (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kilaccudukanus, TMepUoOMIHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Martepusi, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU]I,
W30TOIIBI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ra3, (PU3MYECKUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE TOPOIHI,
MIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

1.10.4. Conep>xanue o0ydeHus B 9 kinacce.



1.10. 4.1. BemecTBO U XuMHUYECKAs] peaKLUs.

[Tepunonnueckuii 3akoH. llepuoguueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB INIEPBBIX TPEX IMEPUOJNOB, Kaiuus, KalbLMs M HX
COCIMHEHUIB COOTBETCTBUM C IIOJIOKEHHEM dIeMEHTOB B Ilepuoamueckoii
CUCTEME U CTPOCHUEMHUX ATOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOW CBS3U. THIBI KPUCTAJUIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanusa XUMHUYECKHMX peakuuid MO pPa3iIudyHbIM MpuU3HaAKaMm (10
YUCIIYU COCTaBY YYacTBYIOLIMX B PEaKLUU BEIIECTB, MO TEIIOBOMY 3((EKTy, 1Mo
U3MEHEHUIO CTENEHE OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[lonsiTue 0 ckopoctH xumuyeckoil peakuuu. IloHarne 00 0OpaTUMBIXU
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe O TOMOrE€HHBIX M TeTEpOre€HHBIX
peakuusx. [lonstue o karanuse. [lonstue o xumuueckom paBHoBecHu. DAKTOPBHI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKOW pPEaKIUU U IOJOKEHUE XUMHUYECKOIO
PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIMM,  JJIEKTPOHHBIM  OanaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YPaBHEHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HMCIOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust BJIEKTPOITUTHYECKON JIUCCOLAIHM. DIIEKTPOJIUTHI 51
HEdJIEKTpOonuThl. KaruoHsl, aHWMOHBL. MexaHuU3M JUCCOLMALMM  BEIIECTB C
pa3IMYHBIMM BUJAAMM XHMHUYeCKOW cBs3u. Crenens auccounannd. CUIBHBIE U
ci1a0bIe 3JIEKTPOIUTHI.

Peakinuu #oOHHOrO oOOMeHa. YcCIoBUS MNPOTEKAHUS] pEaKUUid HOHHOIO



oOMeHa, MOJIHbIE U COKpAIllEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHUITN COJIeH B CBETE MPEACTABICHUIN 00 MEKTPOIUTUIECKON TUCCOLIUAIINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

XVMMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPHUCTAIUIMYECKUX
pEmIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB W HEMETauIoB (rpadura u
aJiMasa), CIJIO)KHBIX BEUIECTB (XJIOpUJA HATPHsl), HUCCIEJOBAHHE 3aBHCHUMOCTH
CKOPOCTH XWMHUYECKOM peakuud OT BO3ACHCTBHUS pa3iudHbIX (HAKTOPOB,
MCCJIEIOBAHME JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOLUALIUN
KHCJIOT, IIEJIo4Yeldn coyied (BO3MOXHO HCIIOJIB30BAHUE BHUAEOMATEPUAIIOB),
IIPOBEJICHHUE OIBITOB, HJUTFOCTPUPYIOIIUX NPU3HAKH IIPOTEKAHUS PEAKIIM HOHHOTO
oOMeHa (oOpa3oBaHME OcaliKa, BBIICJICHUE Ta3a, 0Opa3OBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUI
(ropeHue, peaklMHu pa3yIoKEHUs, COCIMHEHNUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33]1a4.

1.10. 4.2. HeMeTaiuibl ¥ UX COEIUHEHMUSL.

OOmiasi xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTalaM{, IIeJI04aMH). XJIOPOBOJOPO/I.
CossiHass KMCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpraHU3M 4YeJOBeKa. BakHelluue XJIOpHIbl M HX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3JeMeHTOB VIA-rpynmnbl. OcOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHNU OKUCIICHUSI.

Crtpoenue u puznyeckre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPHI.
AnnoTtponHsle MOIU(pUKAIIMKM KUCIOPOAa U cepbl. XMMHUYECKUE CBOMCTBA CEpHI.
CepoBogopof, cTpoeHue, GU3NYeCKue U XUMUIecKre cBoicTBa. OKCHABI CepPhIKAK
NOpEJICTaBUTENN KUCIOTHBIX oKkcuaoB. CepHast KucioTa, (QU3MYECKUE U
XUMHUYECKHUE CBOMCTBa (0OmIME Kak MpeACcTaBUTENs Kiacca KUCIOT U

cnenuduyeckre). XuMUYECKUE PEaKlMU, JIEKalMe B OCHOBE MPOMBIIIIEHHOTO



cnocoba monyueHusi cepHoil kuciotbl. I[lpumenenune. Conu cepHOM KHUCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(aT-uoH. HaxoxaeHue cepbl U €€ COCIMHEHUN B
npupoae. XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpellbl COCAMHEHUSIMU CEpbI
(KUCTIOTHBIE JIOKIIM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MpEAOTBPAILCHUSI.

OO6mias xapakTtepuctuka 3eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHue B MpHUpoje, GU3HUecKre U XUMHYECKHE CBOMCTBA.
KpyroBoport azota B npupoje. AMMHAaK, ero GU3nYecKue 1 XUMHUIECKIE CBONCTBA,
nojsyuyeHue W npumeHeHue. Coiau aMMOHHMS, UX (PU3MUECKHE M XUMUYECKUE
CBOMCTBa, NpHMEHEHHE. KauecTBEHHas peakuysi Ha HOHBI aMMOHMS. A30THas
KHUCOTa, €€ mojJydyeHue, (U3NYecKhe M XMMHYECKHe CBOWCTBa (00IIMEe Kak
NpEeACTaBUTENS Kilacca KUCIOT U creuuduueckue). Mcnoap30BaHre HUTPATOB U
coJIell aMMOHMSI B KQU€CTBE MUHEPAIbHBIX YI0OpeHU. XUMHUUECKOE 3arpsi3HEHHUE
OKpYXalolel Cpeapl COCNMHEHHUSIMH a30Ta (KUCIOTHBIE HOXKIU, 3arpsi3HEHHE
BO3/yXa, I0YBBI U BOJIOEMOB).

®ocdop, amrorponnbie Momubukamuu  docdhopa, duznUeckue u
xumuueckue cpoiictBa. Oxcup docdopa (V) u dhochopHas kucnota, GpusndecKue u
XUMHUYECKUE CBOMCTBa, mnosiydeHue. Mcnonb3zoBanue QocdaTtoB B KadecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mras xapakrepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

VYrnepon, amioTponHble MOAU(DHUKALMHU, PacnHpoCTpaHEHHE B IPHUPOIE,
dbuznyeckne M XUMHUUYECKUE CcBoHcTBa. AncopOmusi. KpyroBopoT yriepona B
npupozae. OKcuapl yriieponaa, ux Gu3NuecKue U XUMHUYECKHE CBOMCTBA, JAeHCTBUE
Ha JKMBbIE OPraHM3MbI, MOJIYYEHHE W MPUMEHEHHE. DKOJOTHYECKHUEe MpPOOIJIEMBI,
CBs3aHHBIE C okcuaoM yriepoxaa (IV), rumore3a rno0ambHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBbIN A (dEeKT. YTonapHas KUCIOTa U €€ coliv, X (QU3NYEeCKUEe U
XUMHUYECKHE CBOWCTBA, IMOJY4YEHUE M IpuUMeHeHue. KadecTBeHHas peakuus Ha
kapOoHaT-uoHbl.  Mcnonb3oBanue  kapOOHaTOB B OBITY,  MEIUIMHE,

IMPOMBIINIJICHHOCTH U CEJIbLCKOM XO3SIMCTBE.



[lepBoHauanbHble TOHATHA 00 OPraHWYEeCKUX BEIIECTBaX Kak o
COEIMHEHUAX yriepona (MeTaH, 3TaH, 3TWIEH, aleTWJIEH, 3TaHOJI, TJIULEPUH,
yKcycHast kuciiota).llpupoiHble UCTOYHUKH YIJIEBOJOPOAOB (Yrojb, MPHUPOIHBIN
ra3, HedTh), HPOAYKTHl HUX IMepepaboTku (O€H3MH), UX POJb B OBITY U
MIPOMBIIICHHOCTH.

[ToHsiTHE 0 OMOJIOTMYECKHN BaXKHBIX BEIIECTBAX: XKHUPaAX, OCJIKaX, YriIeBOIax—
U UX pOJIM B KU3HM 4YeJIOBeKa. MarepuasbHOE €IMHCTBO OpPTaHUYECKUXU
HEOPraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOMCTBA, MOJyYEHUE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus o0
okcuae kpemHus(IV)u kpemaueBoit kucinore. CHIMKAaThl, UX HCIOJIH30BAHHUE B
ObITYy, MEIUIIMHE, MPOMBIIUICHHOCTU. Ba)kHelIne CTpOUTENbHbIE MaTepHalIbl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembl Oe30macHOro
WCITOJIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HH.

XVWMHYECKHUI SKCIIEPUMEHT: U3y4YeHHE 00pa3li0B HEOPraHUUECKUX BEILECTB,
CBOMCTB  COJITHOM  KHUCJOTBI, TMPOBEJACHUE KAYECTBEHHBIX pEAKUUA Ha
XJIOPUI-UOHBIM HAOIOACHUE MPU3HAKOB UX MPOTEKAHUS, OMbBITHI, OTPAKAIOIINE
bu3nUecKuen XUMHUYECKHME CBOMCTBA TajOr€HOB M UX COEIUHEHUU (BO3MOMKHO
WCIIOJIb30BAaHUE BUIEOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3uaMu XJIOPUIOB
(raJoreHu10B), 03HaKOMJICHUE C 00pa3iiaMu Cepbl U €€ COCTUHEHUSIMU (BO3MOMXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), HAOIOeHUE Ipolecca oOyrianuBaHUs caxapa
IOJl JCWCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, U3YYECHHE XUMHUYECKHUX
CBOMCTB pa30aBJICHHOW CEPHOUM KUCIOTHI, MPOBEJCHNE KAYECTBEHHON PEaKkiuy Ha
cyab(dar-uoH W HaOMIOJIEHHEe TpU3HaKa €€ TMPOTEKaHUs, O3HAKOMIIEHUE C
¢bu3nueckumMu CcBOMCTBaMM a3oTa, (ochopa U HUX COECIAUHEHUH (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJEOMATEPHUANIOB), oOOpa3uaMud a30THBIX U (PocPopHBIX
ynoOpeHull, MoylyueHue, coOHpaHue, pacro3HaBaHME W M3YyYEHUE CBOWCTB
aMMUaka, MPOBEICHNE KaUeCTBCHHBIX PEAKIMii Ha MOH aMMOHUS U PocdaT-uoH u
M3yYEHHE TPU3HAKOB HMX IPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOMN
a30THOM KHCIOTHI C MEIbI0 (BO3MOXXHO MCIOJb30BaHUE BUJIEOMATEPHAIIOB),

U3y4YeHUE MOJeleill KpUCTAIUIMYECKUX pEemETOK anMasa, rpaduta, (QysuiepeHa,



O3HAKOMJIEHWE €  TPOIECCOM  aacopOmMu  pacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOrasa, MOJyYy€HUE, COOMpaHMUE,
pacrno3HaBaHWE W  M3YYECHHE CBOMCTB  VYIJIEKHCIOIO Tras3a, [MpPOBEACHUE
KAueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHWE C MPOAYKUMEHW CHIMKATHOW MPOMBIIIJIEHHOCTH,
pEILIECHUE SKCIEPUMEHTANBHBIX 337a4 M0 Teme «BakHEeHIMe HEeMETaJUIbl M X
COEIUHECHUS.

1.10. 4.3. MeTanibl U UX COCAMHEHUS.

OOmrast XapakTepucTUKa XHMHYECKHMX O3JIEMEHTOB — METaUIOB Ha
OCHOBAHUMHUX MOJIOKEHUSI B llepuoamyeckon cUCTEME XUMHUUYECKHUX SJIEMEHTOB
JA.W. MenneneeBa u crpoeHuss atomoB. CTpoeHue MeTamioB. Meramindeckas
CBSI3b M METAJUIMYECKAs KPUCTANIMYECKAs PEUIETKA. DIEKTPOXHUMHUYECKHUI P
HanpspKeHU MetamioB. duznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl ToyyeHust MeTtamioB. [loHsTHE O KOppo3uM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTAIUIBL: MMOJIOKEHUE B [lepuoanueckon cucTeMe XUMUYECKUX
anemeHToB /.M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXIAEHHUE B IPHUPOIE.
duznyeckre U XUMHUYECKUE CBOMCTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbIH
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COEIMHECHUM.

[[lenouyHo3eMeNbHBIE METAUIBl MAarHuid W KaJIbLUUW: IIOJOXKEHUE B
Ilepunonnueckoin cucreme xumuueckux sneMeHToB [[.U. Menneneesa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUecKue U XMMAYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueluie coequHEHHs KalblUs (OKCHI, THIPOKCHI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomuHuii: nonoxeHue B Ilepuoguueckoil cucTeME XMMHUYECKHX
sanementoB J[.M. MenaeneeBa, CTpO€HHE aroMa, HAXOXKICHHUE B MPHUPOJE.
du3nyeckre 1 XUMUYECKUE CBONCTBA alfOMUHUSA. AMGOTEpHBIE CBOWCTBA OKCHA
Y TUJPOKCHUIA aTFOMUHMUSL.

Kenezo: monoxxenune B Ilepronnueckoil cucteMe XUMHUYECKUX AJIEMEHTOB



J.1. MenneneeBa, CTpoeHME aToma, HaxoxaeHue B mnpupoae. dusnueckue u
XUMHUYECKUE CBOMCTBA xkeje3a. OKCUbl, THAPOKCHUIBI U coiu cosin kenesa (I) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYEHHE.

XUMUYECKUM DSKCIEPUMEHT: O3HAKOMJIEHHE C O00pasllaMH METaUIoB U
CIIaBOB, HUX (PU3MUYECKUMHM CBOMCTBAMM, H3YYEHHUE PE3YyIbTATOB KOPPO3UU
METAJZIOB  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHACOMATEpPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSI OKCUJA KaJbI[Usd U HATPUSA C BOJON (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MPOIECCA TOPEHUS
kKemeza B KUCIopoe (BO3MOXKHO MCHOJb30BAHUE BHICOMATEPHAIIOB), TPU3HAKOB
MPOTEKAHKUS KAaYeCTBEHHBIX pEaKIMii Ha HOHBI (MarHus, KajbIlWs, aJIOMHUHUS,
nuHka, xenesa (I1I) u xenesza (III), meau (II), HaGnrogeHnen onvcanue MPOLIECCOB
OKpalllMBaHHWS IIJJAMCHHM HWOHAMU HATpHs, Kadusd W Kajdblus (BO3MOXKHO
WCIIOJB30BaHUE  BUJIEOMATEpUATIOB), HCCIEAOBaHME aM(OTEpHBIX  CBOICTB
TUJPOKCUJA AIOMUHUS M THAPOKCHIA IUHKA, PEHICHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1Mo TeMe «BaxkHeuIe MeTaibl U UX COCTUHECHUS.

1.10. 4.4. Xumus u okpysKaroniasi cpefa.

BemectBa u Marepuasibl B MOBCEJHEBHOW XWU3HM 4YellioBeKa. bezormacHoe
MCIIOJIB30BaHUE BEIIECTB M XUMUUYECKUX peakiuii B ObiTy. [lepBasi momousnpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollend cpesnl (mpenesibHas AOMmycTUuMast
KoHneHTparus BemecTB (nanee — [1JIK). Poip xuMum B pelieHn# SKOJIOTHISCKUX
po0aem.

XVWMHMUYECKUIN OKCIEPUMEHT: HU3Y4YeHHE OOpas3IloB MarepuaioB (CTEKIIO,
CIJIaBbl METAJIJIOB, TIOJIUMEPHBIC MaTEPHUAIIbI ).

1.10. 4.5. MexnpeamMeTHbIE CBS3U.

Peanuzanust MeXINpeaMeTHBIX CBSI3eM MpH M3YYEeHWH XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OOIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO61mue ecTecTBEHHO-HAYyUHbIC MOHATHS: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH,

TEOpUs, aHalu3, CHUHTE3, Kiaccupukamus, TMePUOJUYHOCTh, HAOJIOJICHHE,



DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJIEb, SBICHUE, MMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

dusnka: marepus, aToM, 53JEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHI,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CIUIaBbl, (PU3UUYECKHE BEIWYUHBI, €AMHUIIBI W3MEPECHHs, KOCMHUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: gorocunres, apixanue, o6uocdepa, IKOCHUCTEMa, MUHEpPATIHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocdepa, rtumpochepa, MUHEpaNbl, TOPHBIE TOPOJIbI,
M0JIE3HBIE UCKOIIaeMblI€, TOTUIMBO, BOJAHBIC PECYPCHI.

1.10. 5. Ilmanupyemspie pe3ysibTaTbl OCBOEHUSA NPOrpaMMbl MO XHUMHUHU Ha
YpPOBHE OCHOBHOTI'O OOIIEro 00pa3oBaHusl.

1.10. 5.1. i3yyeHue XuMUM Ha ypOBHE OCHOBHOIO 0OIIETr0 00pa3zoBaHMs
HaIpaBJICHO Ha JOCTHKEHUE O0O0YYalOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHS YI4EOHOTO MpeMeTa.

1.10. 5.2. JInuHOCTHBIE PE3YJIbTATHl OCBOEHUA NPOrPaMMbl OCHOBHOIO
oOmiero oOpa3oBaHUs JOCTUTAIOTCS B XOJIe OOyYeHHS XHMHUU B €IUHCTBE
y49eOHOWN BOCIHUTATEILHON EATEILHOCTH B COOTBETCTBHHM C TPAAUITMOHHBIMU
POCCUMCKUMHU COIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
NPUHATHIME B OOIIECTBE MpaBUJIaMU W HOPMAMH TOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIIO3HAHUSI, CAMOPA3BUTHSI U COITUATM3AIIMN 00YJarOIUXCsl.

1.10. 5.3. JIuyHOCTHBIE PE3yJIbTaThl OTPAXKAIOT FOTOBHOCTH OOYYaAIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OpHCHTAlMH U
pacimpeHue onbiTa AeSITeIFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJbTypHOMY,
HUCTOPUYECKOMYH HAYIHOMY HACJICAHNIO, TOHUMAHUS 3HAUCHHS] XUMHUYECKOM HAyKH
B KHU3HM COBPEMEHHOTO OOIlEeCTBa, CIOCOOHOCTH BJIAJAETh JIOCTOBEPHOMU

uH(popMalMeno TEepPeloBbIX  JOCTHXKEHUAX U OTKPBITUSX  MHPOBOM U



OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTpPOMCTBE
MUpa 1 O0IIEeCTBa;

2) rpa)aaHCKOTO BOCIIUTAHMSL:

NPEACTABICHUS O COLMAJBHBIX HOpPMax W MpaBUJIaX MEXKINYHOCTHBIX
OTHOUIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOHN MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJ]lay, BBINOTHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YICOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEJAECHHWE M TIOCTYNKH CBOMX TOBAPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) LIECHHOCTHU HAYYHOTO MO3HAHHUS:

MUPOBO33PEHYECKUX TMPEJCTABICHUIN O BEIIECTBE U XMMHUUYECKON peaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABJISIOIIUX
OCHOBY JIJIi IOHUMaHUSI CYITHOCTH HAay4YHOW KapTUHBI MUpA, MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI NTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIX MOTHBOB, HAMIPaBJICHHBIX HA MOJYy4YEHUE HOBBIX 3HAHUMUIIO
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUS HA0JI01a€MbIX MPOIECCOB U SIBJICHUIA;

MO3HABATENbHON, HWH(MOPMAIIMOHHOM W YHMTATEIbCKOW KYJIbTYPBHI,B TOM
YHCJIE HABBIKOB CAMOCTOSITEIIbHOW pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIPAaBOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;

uHTEepeca K OOYy4YEHHUI0O W TO3HAHUIO, JHOO03HATEIBHOCTH, TOTOBHOCTHU
CIIOCOOHOCTH K caMoOOpa3oBaHUIO, TMPOEKTHOM W  HCCIIeI0BaTEIbCKOMN
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHUIIIEM;

4) popmupoBaHUS KyIbTYPHI 30POBBS:

OCO3HaHMsI I1IEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY

3JI0pOBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUU U



HENPUSTHS BPEIHBIX TPUBBIYEK (YIIOTPEOICHUS aTKOT O, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH COOJIIO/ICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) TpyJ10BOTO BOCITUTAHMSL:

UHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO npodeccuid W Tpyla pa3iMuHOIO
poaa, yBaXeHHE K TPYAY U Pe3yJbTaTaM TPYJIOBOW IESITEIbHOCTH, B TOM YUCJIE Ha
OCHOBE TPUMEHEHHsS MPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHOTO BBIOOpA
VHIMBHUIYAIBHON TPACKTOPUU MPOJOIKEHUS 00pa3oBaHusl C yU4ETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCUOHATIBHOM Cpeie;

6) PKOJOTMYECKOr0 BOCITUTAHMUS:

AKOJIOTMYECKU LIeJIeCO00Pa3HOr0 OTHOIIEHHS K MNPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUS LIEHHOCTU 3/I0POBOIO U
Oe3zonacHoro oOpa3a KHW3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
¢u3nyecKOMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHUS LEHHOCTH COOJIO/IECHUS
paBuJ O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJy4YaeMble MPU WU3YYECHUU XUMUM,IJS
pelmeHns 3a/1ad, CBA3AHHBIX C OKPYKAOUIEH NPUPOAHOM CPENOM, IMOBBIIEHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TIJOOAJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX pelIeHUs NOCPEACTBOM METOJI0B XUMUU;

DKOJOTMYECKOTO  MBIIUICHHS, YMEHHA  pPYKOBOACTBOBAaTbCA WM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM U COIIMAJIbHON ITPAKTHKE.

1.10. 5.4. MeranpenMeTHble pe3yibTaThl. B cocraBe MeTanpeaMeTHBIX
pe3yibTaTOB  BBIACNSAIOT 3HAYUMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS
OOIIIeHAay4YHbIE TOHATUS (3aKOH, TEOpHSs, MPHUHIMI, THIOTEe3a, (PakT, CUCTEMa,
IpoLEecC, 3KCIEPUMEHT M APYroe.), KOTOpbIE HCIOJB3YIOTCS B €CTECTBEHHO-
HAYYHBIX YYEOHBIX MPEAMETAX U MO3BOJISIOTHA OCHOBE 3HAHUMN U3 3TUX MPEIMETOB
dbopMupoBaTh MPEJICTABICHUE O IETOCTHOM HAay4YHOM KapTUHE Mupa, u

YHUBCPCAJILHBIC y‘l€6HBIe )IGI‘/’ICTBI/ISI (HOSHaBaTGHBHBIe, KOMMYHHUKAaTUBHEIC,



PETYJISITUBHBIE), KOTOphIE O00ecreuynBarOT (OPMHUPOBAHWE TOTOBHOCTH K
CaMOCTOSATEILHOMY TIJIAHUPOBAHHWIO M OCYIIECTBICHUIO Y4eOHON NESTEITbHOCTH.
MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUSI 00PA30BATEIIBHON MPOrpaMMBbI IO XUMUU
OTPaXKaIOT OBJIAJICHUE YHUBEPCAJIbHBIMU TO3HABATEIbLHBIMU JCHUCTBUSIMHU, B TOM
YyHCJIe:

1) 6a30BBIC JIOTHYECKHUE ICUCTBUS:

YMEHHE HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHU
3HAHWI: PACKPBIBATh CMBICI XHMHUYECKHX TMOHATUHA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX ()aKTOB U SBJICHHH, BRIOUPATh OCHOBAHUS U
KpUTEpUH IS KJIacCH(PUKAIMU XUMHYECKUX BEIISCTB U XUMHUUYECKUX pEeaKIui,
YCTaHABJIMBATh MPHUYMHHO-CIICICTBEHHBIC CBSI3H MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
MIPOBOJIUTH BBIBOBI 1 3aKTFOUCHHUS;

YyMEHHE TPUMEHITh B TIPOIECCEe TO3HAHUS TMOHATHSA (TMPEIMETHBICH
MeTanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCIIOJIb3yEeMbI€ B XUMUH,
peoOpa3oBbIBATH IITUPOKO MPUMEHSIEMBIE B XHUMHH MOJICIbHBICIIPEICTABIICHUS —
XUMHUYECKUW 3HaK (CHMBOJI DJJIEMEHTa), XuMUueckas ¢GopMmysiad ypaBHEHUE
XUMHUUYECKON peaklMi — MpPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C yUéTOM
ATUX MOJETBHBIX TPEJCTABICHUN BBISBIISITH W XapaKTEPU30BaTh CYIICCTBCHHBIE
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKITUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CICJACTBEHHBIC CBSI3M W
MPOTUBOPEYHS B M3yUaeMbIX IIPoOIeccax U SBICHUSIX;

2) 6a30BbIE UCCIEIOBATEIBLCKUE JCHCTBUS:

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI i1 (POPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MPUOOPETCHUE ONBITA MO IUIAHUPOBAHUIO, OPraHU3AMU U IPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOM0maTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U

BBIBOABI 11O pE3yJIbTaTaM HpOBeJIéHHOFO OIIbITa, UCCJICOAOBAHUsA, COCTABJIATH OTYET



O MPOJICTaHHON paboTe;

3) pabora ¢ uHpOpMaITHECi:

YMEHHE BBIOMpATh, AHATU3UPOBATH U MHTEPHPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPEJCTABICHUS, OJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JHUTepaTypa XUMHUYECKOTO COJEpPKaHUs, CIPABOUYHbIC
nocoOusi, pecypchl MHTepHEeTa), KPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATH Pa3MYHbIe METOJbI U 3alpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33Ja4 OINpPeneIEHHOrO TUIA, MPUOOPETEHHUE OIbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIBb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANIBbHYIO (DOpMY IpeACTaBICHHUs HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aaydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHHE HCIIOJIb30BaTh U  AHAJIM3UpPOBaTh B  IIpolecce Yy4yeOHONHU
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTAa Ha COCTOSHUE OKPYXAIOUIeH MPHUpPOIHOMN
CpeIbl;

1.10.5.5.Y  oOyuaromerocss  OyayT  chOpMUpPOBaHBl  CIEAYIOIIUE
YHHUBEpCaJbHble KOMMYHUKATHUBHbBIC JCHCTBUS:

yMEHHE 3a/JaBaTh BOIPOCH (B XoJe auanora W (Wiau) JIHUCKYCCHH) IO
cyuiecTBy  oOCyxgaeMoil  TeMmbl, (OpPMYyJIUpPOBATb  CBOM  IPENJIOKEHUS
OTHOCHUTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

npuoOpEeTEHNE OMbITAa IPE3CHTAIIMN PE3YTHTATOB BBHITTOJHEHUS XUMUYECKOTO
AKCTiepUMeHTa (71ab0paTOPHOTO OMbITA, JAOOPATOPHOI pabOTHI MO HUCCIICIOBAHUIO
CBOICTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU I103HABATEIbHOWU
UCCIIEIOBATENIbCKON JIESITENbHOCTH MPHU PEHIeHUH BO3HMUKAIOMIMX MNpoOiieM Ha
OCHOBE y4é€Ta OOILIMX MHTEPECOB M COTJIacOBaHUS MO3ULUN (00CyxkAeHUsl, 0OMEH

MHCHUSAMH, «MO3IOBbIC WITYpMbD», KOOPAWMHALIHWA COBMCCTHBIX HeﬁCTBHﬁ,



oTpe/ielIeHUE KPUTEPHUEB IO OIIEHKE KaueCTBA BBHIMTOTHEHHOW pabOThI U APYTHE);
1.10.5.6. Y  oOyuaromerocs  OyayT  chOpMHpPOBAaHBI  CJICAYIOIINC
YHUBEPCAIbHBIC PETYJISITUBHBIC IEHCTBUSL:

YMEHHUE CaMOCTOSITEJIbHO OMNPENENsATh LETu ACATEIbHOCTH, IMJIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HamOoJiee F(PEeKTHUBHBIE CIIOCOOBI pelieHUus] YIYCOHBIXU
MO3HABATENbHBIX 33Jlady, CaMOCTOATEIIBHO COCTAaBJISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM IIPA BBINOJHEHUM 33JaHAA C YYETOM
MOJYYEHHs] HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX U PEaKIIMIX,
OLIEHUBATh COOTBETCTBUE MOJTYYEHHOTO PE3YJIbTaTa 3asIBJICHHON LIEIIH;

YMEHHUE HCIOJIb30BaTh M aAHAJIM3UPOBaTh KOHTEKCTHI, IPEIIaracmbie B
YCIIOBUU 3aJIaHUM.

1.10. 5.7. [IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbl 10 XUMHUU Ha
YpPOBHE OCHOBHOTI'O OOIIEro 00pa3oBaHuUsl.

B cocraBe mnpeaMETHBIX PE3YJIbTATOB IO OCBOEHUIO O0A3aTEIBHOIO
coJlep>KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIC OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
neucTBul, chnenuduueckue A TpeAMETHOM o0nactu  «XUMHUS», BUJBI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

1.10.5.7.1. K xonmy oOydyenus B 8 Kkiacce y oOydaromerocss Oynay
chOpMHUPOBAHBI CJICTYIOIINE MPEIMETHBIE PE3YIbTAThI 10 XUMHHU:

pacKpbIBaTh CMBICIT OCHOBHBIX XHUMHUYECKUX TMOHSTUH: aTOM, MOJIEKYJa,
XUMUYECKUWA 3JIEMEHT, MpPOCTO€ BEUIECTBO, CJOXKHOE BEIIECTBO, CMECh
(OIHOpOJIHAsIM  HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCUTEJIbHAS aTOMHAas U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas
JIOJISI XUMHUYECKOTO JJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHJ, KUCIIOTA,
OCHOBAHHUE, COJib, BJEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiacCu(pUKalus peakiuii: peakiiui COSANHCHHS, PEaKIINU Pa3I0KEHUS,
peakiuy 3aMeIleHUs, pPeakiMu OOMEHa, 2K30- M JSHJIOTEPMHUYECKHUE DPEaKIIHH,

TeII0BOM A(PeKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas



opbutanp, paguyc aroMa, XUMHUYEcCKas CBS3b, MOJSApHAs W HENoJspHas
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, AaHHOH, PacTBOP, MaccoBasi J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIUsi) B pacTBOPE;

WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX IIOHATUH U
IIPUMEHATH 3TH MOHATHSI IPY OIIMCAHUU BELIECTB U UX IIPEBPALLCHUI;

UCIOJb30BaTh XHMMHUYECKYI0 CHMBOJHUKY JUIsI COCTaBi€HHsS (opmyi
BEIIECTBU YPABHEHUN XMMUYECKUX PEAKIUN;

OTIPE/ETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHECHMSIX,
CTETICHb OKUCJICHHS DJIEMEHTOB B OHHAPHBIX COCIUWHEHUSX, MPHUHAJICKHOCTD
BELIECTB K OINpPEAEIEHHOMY KJIacCy COESAUHEHUM Mo GopMyiaMm, BUJI XUMHUUYECKON
CBsI3U (KOBaJCHTHAs U MIOHHAs1) B HEOPTAaHUYECKUX COEIMHEHUSX;

packpeiBaTh  cMmbicit  Ilepumonmueckoro  3akona /.M. Menneneesa:
JEMOHCTPUPOBATh  MOHMMAHHE  MEPUOJIUYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX MOJokeHusa B llepuogumueckoil cucreme, 3aKOHOB
COXpaHEHUs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yU€HUus, 3aKOHa ABOrajpo, ONHUCHIBATh M XapaKTepU30BaTh TAOIMUYHYIO (opmy
[lepnonueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3JIMYaTh MOHITHUS «TJIABHAs
noarpymnmna (A-rpynna)» u «nodouynas noarpymnmna (b-rpymnma)», maneie 1 00abIIHE
NEpPUOJIbl, COOTHOCUTH  O0O3HAUYEHHWs, KOTOpble HMMEITCAs B  Tabiuue
«Ilepnonnueckas cucremMa xumuueckux dneMeHtoB .M. Menneneesa» ¢
YUCJIOBBIMU  XapAKTEPUCTHUKAMU CTPOCHHMSI aTOMOB XHMHYECKHX JJEMEHTOB
(coctaB W 3apsan sapa, oOlIee YHUCIO 3JIEKTPOHOB M paclpeleleHHe HX I10
AJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMUMHYECKUE BJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakIuu (110 YUCIIy U COCTAaBY YYacCTBYIOUIMX B PEaKI[MU BEIIECTB,I0
TeroBoMy 3G dexTy);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEILIECTB
pa3IMYHBIX KJACCOB, MOATBEPXKAAasl OINHUCAHWE MpPUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX Kay€CTBEHHOI'O

CoCTaBa, BO3MOXHOCTH IIPOTCKAHHA XHUMHUUYCCKHUX HpeBpaH_IeHI/Iﬁ B PAa3JIMYHBIX



YCIOBUSIX;

BBIYHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MACCOBYIO
JIOJII0 BEIllECTBa B PAcTBOpPE, MPOBOJIUTH PACUETHl MO YPABHEHUIO XUMUYECKON
peakiuy;

IPUMEHSTH OCHOBHBIC OTIEPALIMH MBICTUTENBHON JEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNE, CUCTEMaTH3aINI0, KIACCU(DUKAIINIO, BBISIBICHUC
IPUYUHHO-CIEICTBEHHBIX CBSI3€l — s W3Y4YCHHs] CBOWCTB BEIIECTB U
XUMHUYECKUX pEeaklui, eCTECTBEHHO-HAYYHBbIE METObI MO3HAHUSA — HAOIO/IEHUE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (pPeasIbHbIN U MBICIICHHBIN);

CJIEIOBaTh MIpaBWJIaM MOJIb30BAaHUS XUMUYECKOW MOCYA0N U 1TaOOpPaTOpPHBIM
00Opy/lI0BaHUEM, a TAaK)KE€ IpaBUiiaM OOpPAILEHUS C BEIIECTBAMU B COOTBETCTBUUC
WHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XWMUYECKUX OIBITOB IO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOM J0JIEM PaCTBOPEHHOIO
BEUIECTBAa, IUIAHUPOBATh M IPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KHUCJIOT C MOMOUIbI0 HHIWKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

1.10.5.7.2. K koHuy oOyuenuss B 9 kiacce y oOyuwatomerocsa Oyay
c(OpMUPOBAHBI CIEAYIOUINE MPEAMETHBIE PE3YIbTAThI 10 XUMHUU:

PacCKpbhIBaTh CMBICT OCHOBHBIX XHMMHUYECKHUX TOHSATHH: XWMHUYECKHUM
3JIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CIIOKHOE
BEUIECTBO, BaJICHTHOCTb, 3JEKTPOOTPULATENHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi Peakiusi, XUMUYecKas CBS3b, TEINIOBOW A(P(HEKT peaxiuu, MOJb,
MOJISIPHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANCKTPOJIUTHI, INEKTPOIUTHICCKAS
JUCCOIIMAITS, PEaKIIMi HOHHOTO 0OMEeHa, KaTaln3aTop, XUMUIECKOE PaBHOBECHE,
oOpatuMble M HEOOpaTHMble pEaKlHMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuy, OKHUCIUTENb, BOCCTAaHOBUTENIb, OKHCIEHHE U BOCCTAHOBJICHUE,
alyoTponus, amQpoTepHOCTh, XHWMHUYECcKas CBs3b (KOBaJE€HTHas, HOHHaf,
METaJIJINYecKasi), KpHUCTaUIMYecKass pemérka, KOppO3Ws METaioB, CIUIaBHI,

CKOPOCTh XHMMHMYECKON pEeaKlHH, MpeacsibHO nomyctuMas koHueHtpauus I[[JIK



BEILECTBA;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKHUX TOHSITHUH U
MPUMEHSITh 3TU OHSTHS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJHUKY JJIS COCTaBlieHus (Qopmyi
BEILIECTBY YPABHEHUI XUMHYECKUX PEAKIIUIL;

ONPENEIIATh BAJICHTHOCTh U CTEIEHb OKUCJIEHUS XMUMHUYECKHX 3JIEMEHTOBB
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COCAMHEHHWH 1o (opMmyiaM, BHJ XHMHYECKOW CBs3M (KOBaJieHTHa,
WOHHAs, METAJUIMYECKAs) B HEOPraHMYECKHX COCAMHEHUAX, 3aps]l HOHa MO
XUMHUYECKON (opMmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKM KOHKPETHOTO BEILIECTBA;

packpbiBaTh  cMmbica  [lepumommueckoro  3akona  JI.U. MenneneeBan
JIEMOHCTPUPOBATh €ro NMOHMMAaHUE: OMUCHIBATH M XapaKTepHU30BaTh TAOIUYHYIO
dbopmy Ilepuoguueckoil CUCTEMbl XMMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpynmna)» u «nodouynas noarpymnmna (b-rpynmna)y, Maineie u
OOJbIIME  TEPHOJIbl, COOTHOCHUTh O0O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
MEePUOINYECKON TaOIHIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll slpa, OOIlee YHUCIO DJIEKTPOHOB U
pacripeieJieHue UX Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpeiesiax MaJbIX MePUOI0B
Y TJIABHBIX MOJTPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJaccu(UIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCITy U COCTAaBY YYACTBYIOIIMX B PEAKIIMH BEIECTB,IO0
TEeIIOBOMY 3(DQeKTy, M0 U3MEHEHUIO CTENEHEW OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PUUYECKUE XUMHUUYECKUE
CBOMCTBA MPOCTBIX U CIIOXHBIX BEUIECTB, MOJTBEpPKIas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh  yPaBHEHUSI  JJIEKTPOJUTHYECKONM  JUCCOLUMALMM  KHUCIOT,
IIeJI0UeiH COJIeH, TIOJIHBIE M COKpAIlEHHBIC YPABHEHUS PEaKIIUii HOHHOTO OOMEHa,

YPaBHEHUSI PEAKLHM, TMOATBEPKAAIOIMIMX CYLIECTBOBAHUE T€HETUYECKOW CBSI3U



MEXK/1y BEIIeCTBAMHU Pa3IMYHBIX KJIACCOB;
pacKpblBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIHl
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peaKkiui;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH NMPOTEKAHUSI XUMHUECKUX MIPEBPAILEHUI B PA3IMYHBIX YCIOBHSX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHUS, MACCOBYIO
JIOJII0 BEIIECTBa B PAacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHHIO XUMHUYECKOU
peaxImmy;

co0IIoaTh MpaBuia MOJIb30BAaHUS XMMHUUYECKON MOCyn0M U 1a00paTOpHBIM
00Opy/I0BaHUEM, a TaKXe IMpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUUC
UHCTPYKUMUSAMU IO BBINOJHEHUIO JIA0OPATOPHBIX XMMHUYECKHUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIOTo ras3a);

MPOBOANTH PEAKIIUU, MOATBEPKAAIONINE KaUeCTBEHHBI COCTaB Pa3IHMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM IMYTEM XJIOPHIOPOMHUA-, HOAUA-, KapOOHAT-,
docdar-, cuwiukar-, cyiabpaT-, THAPOKCUA-UOHBI, KATUOHbI AMMOHHUS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PAaCTBOpPaX HEOPTraHUUYECKHUX
BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIM MBICIUTEIBHON ACSITETbHOCTH — aHAlIu3 U
CHHTE3, CpaBHEHHE, 00001enue, CHCTEMAaTH3aIHIO, BBISIBJICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3¢W — JUI1 U3YyYEHUsS CBOMCTB BEUIECTB U
XMMHUYECKUX PEaKIuil, ECTECTBEHHO-HAYYHbIE METO/bI [MO3HAHUS — HAOJIOACHHE,

U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeaIbHbIM U MBICIICHHBIN ).



