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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparuu.

[Iporpamma 1o XxuMuu [Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIMBAET 00s13aTenbHOE IIPEIMETHOE COJZIep KaHueE,
MpeAyCcMaTPUBAET pPACIpPENEICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
paszmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
O0COOCHHOCTEM OOyuaroluxcs, OINpEeAensieT BO3MOXKHOCTU IpeAMeTa s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHs] XUMUHU Ha YPOBHE IeJIel U3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB y4YeOHO-TIO3HABATENbHOM JESITENbHOCTH OO0YyYarollerocss Mo OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XHMHH CIY>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GopMUpPYEMble XHUMHUEWU MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OOy4YaromMXcs, HABBIKOB KX CaMOCTOSITENIbHOW  Y4eOHOW  JAEsTEeNbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM JKU3HU, TaK U B POGECCHOHATBLHON ACSITEbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroIInuXxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsS B OOYYEHMHM XMMHUM OOECIEUMBAIOTCA CIEHH(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. ColepKaHHE CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECCTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICYECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpalieHUs ¢ BEIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMHUM B KH3HHU YEIOBEKAa. XHMHUS B CHCTEME HAYK.
Tena u BeniectBa. dU3nUeCKue CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHUE BEILIECTB.
[lonsitTue 0 Merojgax mo3HaHus B XxuMmuHM. Yucteie BemectBa u cMmecH. CriocoObl
pa3aeIeHNs] CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE HJIEMEHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas GopMyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOcCTaBa BemecTB. OTHOcUTENbHAsE aroMHas Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHHUU.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBsI3b KOJMYECTBA,
MacChl M 4YHCIIa CTPYKTYpHBIX €IUHMII BemiecTBa. Pacu€tel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

du3nvecKrue U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHWSI MacChl BellecTB. XuMuueckue ypaBHeHus. Krnaccudukanms
XUMUYECKUX PEAKINil (COeMHEHUS, PA3JI0OKEHUS, 3aMEeILIEHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKON MOCYAO0W, MpaBWJIaMH pabOThl B JlabopaTtopuu u
npuémamMu oOpanieHusi ¢ JIabopaTOpHbBIM O0OOPYJOBAHUEM, U3YYEHHE M OIMHCAHHE
¢u3nueckux CBOMCTB  00Opa3llOB  HEOPraHWYECKHX  BEUIECTB, HaOI0JeHuE
¢dusnueckux (MIaBjieHUE BOCKA, TasHUE Jba, pAaCTUpPaHUE caxapa B CTYIKE, KUTICHUE
U KOHJCHCAIUsl BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, NPOKAIUBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOMN) SIBJICHUM, HaOIIOJICHUE U ONKMCAaHUE
MPU3HAKOB  MPOTEKaHUs  XUMHUUECKHUX  peakuuit  (pasjioxkeHue  caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUIAOM Oapusi, pa3ioXKeHUEe TUAPOKCHIA
meau (1) mpu HarpeBaHuM, B3aMMOJACHCTBHUE *keiie3a ¢ pacTBopoM conu meau (11),
M3y4eHUE CIOCOOOB pa3lelieHUus] CMECe: C TMOMOIIbI0 MarfuTa, (UILTPOBAHUE,
BBITIApUBaHUE, TUCTWLIALUS, XpoMatorpadus, MPOBEACHUE OUYMCTKU IMOBapEHHOM
COJIM,  HaONIOJEHWE W  ONMCaHUE  pPe3yJIbTaTOB  IPOBEIACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJENIed MOJEKYII
(1IapocTepKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmecek razos. CocraB Boznyxa. Kuciopom — 3JI€MEHT M MPOCTOE
BeliecTBo. HaxoxaeHue kuciopoga B Mpupoje, (U3MUECKHEe U XUMHUYECKUE
cBoiictBa (peakumu topeHus). Oxcunbl. I[lpumenenue kucmopoma. CrocoOsr



MOJTyYEHHUsI KHUCIIOpoia B TabOpaTopuu U MpoMbIieHHOCTH. KpyroBopot kuciopona
B nipupoe. O30H — aIOTpONHAs MOAU(DUKAIIIS KUCIOPOA.

TeruoBo#t 2P heKT XUMUYECKON peakiui, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U JHJIOTEPMUYECKHE peakuuu. TOIIMBO: Yroib W METaH. 3arps3HEHHE BO3/yXa,
yCUJIEHUE TAPHUKOBOTO 3(PdeKTa, pa3pyiieHrue 030HOBOTO CIIOSI.

Boaopoa — anemeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B IpUPOJE,
¢uznyecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucioTs
Y COJIH.

MonsipHbIil 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBoputenb.  PacTBOpEIL
HachiieHHble ¥ HEHACBILIEHHBIE PpPAacTBOPBL. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBast 10J1s1 BEHIECTBA B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJAbL. OCHOBaHUS.
Pones pacTBOpoOB B IpHpoOAE U B KU3HMU 4YeslOBEKa. KpyroBopoT BOAbI B HMPHUPOJIE.
3arpsi3HeHHE NPUPOIHBIX BOA. OXpaHa U OUYMCTKA PUPOIHBIX BOA.

Knaccudukanusa nHeoprannueckux coeauHenud. Oxcunpl. Knaccudpukanus
OKCHUJIOB:  coJieoOpa3ytoiiie  (OCHOBHbIC,  KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosneoOpasyromue. Homenkinarypa okcuaos. dusnueckne 1 XuMU4ECKHE CBOWCTBA
okcuoB. [lonyueHne okCcHuI0B.

OcHoBanusa. Krnaccuukanuss OCHOBaHMIA: IMENOYM M HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHknatypa ocHoBaHuid. PU3NYECKME M XUMHYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiatrypa kucior. ®dusndeckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Psn aktuBHoctn MerawuioB H. H. bekerosa.
[Tony4yeHne KACIOT.

Comu. Homenkmarypa coneil. du3nyeckue M XMMHUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue couen.

I'eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEACIICHUE COJAEPk aHUSI KUCIOpOAAa B BO3JyXe, MOJTyYEHHUE,
coOupaHue, pacro3HaBaHWE€ W M3YyYEHHE CBOWMCTB KUCIOpoAa, HaboIeHne
B3aMMOJIEHCTBHS BELIECTB C KUCIOPOJAOM U YCIIOBHSI BOSHUKHOBEHHMSI M MPEKPALLEHUS
ropenust (moxapa), 03HaKOMJIEHHE C 00pa3llaMu OKCHUJOB M ONHCAHHE MX CBOWCTB,
noJiydyeHue, cooupaHue, pacro3HaBaHUE U M3yYE€HHE CBOMCTB Bojopoja (ropeHue),
B3auMojielicTBe Bojaopoda ¢ okcuaoM wmeau (ll) (BO3MOXKHO UCIONIB30BaHUE
BUJIEOMATEPUATIOB), HaOIIOJeHUE OO0pa3loB BEUIECTB KOJIMYECTBOM | MOJb,
HCCIIeIOBaHHE OCOOCHHOCTEH PacTBOPEHMs BEUIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIECHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEH PacTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAIIaMU (HAaTPUEM U KajibI[MeM) (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), HKCCIEOBaHUE O0pa3lOB HEOPTraHUYECKHUX



BELIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE H3MEHEHHUS OKPAaCKH HHIUKATOPOB B
pacTBopax KHUCIOT W Iesodei, uzydeHue B3aumozeictBusi okcuga menu (1) ¢
pPacTBOPOM CEPHOM KHUCIOTBHI, KHCJIOT € METAUIAMH, PEaKIUi HEUTpalu3aiui,
[IOJIy4YEHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO METaula APYTHM U3
pacTBOpa COJIM, PELICHUE dKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxHeHIne Kiiacchl
HEOPTraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepmoamyeckasi cHCTeMa XHMHYECKHX
ieMenToB JI. WM. MenngeneeBa. CrtpoeHue aTomMoB. XHMHYECKAsl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble TOMBITKM KJACCU(HUKAIUU XUMUYECKHUX 3ieMeHTOB. llonsaTue o
rpynnax CXOJHBIX 7JJIEMEHTOB (IIEJIOYHbIE M HIEJIOYHO3EMEIbHBIE METaIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEpHbIE OKCUABI U
TUAPOKCH/IBI.

Ilepuomnyeckuit 3akoH. Ilepuoandeckas cucreMa XMMHUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u gmHHoneproaHas ¢popmbl Ilepuoanueckoit
cucteMmbl xumuueckux odnemeHToB JI. . Menneneesa. Ilepuogbl u  Tpynimsbl.
@U3HYECKUI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIHI JIEMEHTA.

Crpoenue atomoB. CocraB atoMHBIX saep. M3oronsl. DiekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JOYEK aroMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
Ilepunommueckonn cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuoanyeckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajadyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue llepnommueckoro 3axkoHa u IlepmoanMdeckorl CHCTEMBI XHUMHYECKHUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. V. MenneneeB — yuéHbli U
IPaKJaHUH.

Xumunyeckass cBs3b. KoBajeHTHas (mosispHass W HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucneHus. OKUCIUTETBbHO--BOCCTAHOBUTENBbHBIE peakinu. [Iponeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydYeHHe oOpa3lOoB BELIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCUAA I[IMHKA C pPacTBOpaMU KHCIOT M IIEJI0YEH, MPOBEICHHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLMUI
(ropenue, peakiMy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanu3anuss MeXnpeIMETHBIX CBSI3€M NpH HM3Yy4YEHWH XUMUU B & Kiacce
OCYILIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KAaK OOIINX €CTECTBEHHO--HAYUHbIX TOHATHM,



TaK W TOHSATHHA, SABISAIOIIMXCS CHUCTEMHBIMH JJI  OTAEIbHBIX IPEIMETOB
€CTECTBEHHO--Hay4YHOT'O ITUKJIA.

OOue ecTecTBEHHO--HAay4YHbIe TOHSTHS: HAY4YHbIH (pakT, rumoresa, Teopus,
3aKOH, aHaluM3, CHUHTE3, Kilaccu(ukauus, TEPUOJUYHOCTh, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJICIMPOBAHHE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

dwusuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
pPaZOaKTUBHOCTb, MOJIEKYNa, DSJIEKTPUYECKHUM 3apsi, BELIECTBO, TeNO, OOBEM,
arperaTHOE€ COCTOSIHUE BEIIECTBa, a3, (PU3MYECKUe BEIIMYUHBI, CMHULIBI H3MEPEHHS,
KOCMOC, IUTaHETHI, 3BE31b1, CoHIIE.

buonorus: porocuntes, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAJbl, TOPHBIE MOPOJbI, MOJIE3HBIE
MCKOMaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUS [POI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE  PE3yJabTaTbl OCBOEHMSI IPOrpaMMbl  OCHOBHOTO  OOIIETro
0o0pa3oBaHMs JIOCTUTAIOTCA B XoJi¢ OOy4YeHHs XMMHHM B €IMHCTBE Y4YEOHOW U
BOCITUTATEIbHON JESATENBHOCTH B COOTBETCTBUU C TPAJAMIMOHHBIMU POCCUUCKUMH
COLIMOKYJBTYPHBIMU M JIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, TPUHSATHIMU B
oOuiecTBe IMpaBWIaMd M HOPMaMH TIOBEIEHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYarOIIUXCSl.

JIM4HOCTHBIE  pEe3yJbTaThl OTpa)katoT ~ TOTOBHOCTH oOyyJaroumxcs
PYKOBOJICTBOBATbCSl ~ CUCTEMOM  MO3UTUBHBIX  LIEHHOCTHBIX  OPHUEHTALMK U
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NIaTPHOTHYECKOTO BOCTIMTAHMSA

LEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
HAay4YHOMY HACJIEUIO, TOHMMAaHHUS 3HAYEHUS XUMUYECKOM HAyKM B IKU3HH
COBPEMEHHOI0 OO0IIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM HH(poOpManueil o
MEPEAOBBIX JOCTHKEHHUAX M OTKPBITUSAX MHPOBOM M OTEUYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpakKIAHCKOT0 BOCTIMTAHUSI:

OPENCTaBICHUS O COLUMAJIbHBIX HOpPMax M MpPaBHIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHMKATUBHOMW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOH, yueOHO-UCCIIeI0BATENBCKOM, TBOPYECKON U IPYTUX BHUAAX JESATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JESATENBHOCTH TMPHU  BbINOJIHEHUU
yueOHBIX, IO3HABATEIbHBIX 3a]a4, BBIIOJHEHUM XHUMHUYECKUX OSKCIEPUMEHTOB,
CO3/1aHHU Y4YEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIN
B MpoIiecce ITOM yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U



MTOCTYINIKM CBOMX TOBApPUUIEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMsI MIOCJIEICTBUM ITOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHNSA '

MHUPOBO33pEHUYECKHE MPEICTaBICHUS O BEIIECTBE M XHMUYECKOM pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH W COCTaBJISIOLINE
OCHOBY JUIsl TOHUMaHUSl CYIIHOCTH HAay4YHOW KapTHHBI MHpA, MPEACTABICHHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsI MPHUPOJIbI, B3aWMOCBS3AX YEJIOBEKA C
OPUPOJIHOM CPENOH, O POJIM XUMHH B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

[IO3HABaTEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA IIOJIyYEHHE HOBBIX 3HAHUN IO
XUMHH, HEOOXOAMMBIE JUIsi OOBSCHEHHUS HaOJIOaeMbIX IPOIECCOB M SBICHHIA,
MO3HABaTENIbHONW, HWH(POPMAIMOHHON W YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITENIbHOM pabOoThl € Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypod, JOCTYNHBIMU TEXHUYECKUMHU CpPEJICTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTUH;

MHTEpPEC K OOYYEeHUI0O M [MO3HAHMIO, JHO003HATEIBbHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHON U UCCIIEI0BATENBCKON IEATEIbHOCTH,
K OCO3HAaHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HHUs B JaJIbHEHIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 3[0pOBbI 00pa3 >KU3HU, OCO3HAHUE MOCJIEICTBUA M HENPUSITHE
BpEAHBIX  MpUBbIYEK  (YNOTpeOJSIEHUs  alKOroJig, HAPKOTUKOB,  KYpEHHS),
HEOOXOMUMOCTH  COONIOZICHUS MpaBWwil  0O€30MacHOCTH Tpu  OOpalieHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YYEHHIO Mpodeccuil u TpyAa pazIuyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM JIEATEIBbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUs MPEAMETHBIX 3HaHUMN 110 XMMUU, OCO3HAHHBIN BHIOOP MHAMBUAYAIBHON
TPACKTOPUHU TMPOAODKEHUST 00pa3oBaHUs € YYE€TOM JIMUHOCTHBIX MHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOUIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, yCHEIIHOU
npodeccuoHaNbHON NEATETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
a/JIalTHPOBATHCA B MPO(hecCHOHABHOM cperie;

6) IKOJIOrHYeCKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKHU LIeNIeco00pa3Hoe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY >KU3HU
Ha 3emje, OCHOBE €€ CyYIIEeCTBOBAHMS, NOHHUMAHUE IIEHHOCTU 3I0pOBOTO U
O0e3zomacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢uznyeckoMy U TCHXMYECKOMY 37I0pPOBBIO, OCO3HAHHWE LIEHHOCTU COOJIIOJICHUS
npaBuJl 0€30MaCHOTO MOBEACHHUS MPHU paboTe C BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOXKAIOLIUX 3/I0POBBIO U )KU3HU JIFOJIEH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4aeMble MPU W3YYECHUH XUMHH, IS
peleHns 3aa4, CBA3AHHBIX C OKPY)KAIOLIEH MPUPOJHOU CPENOH, IS MOBBILICHUS
YPOBHS ~ JKOJIOTMYECKOW  KYJIbTYpbl, OCO3HaHHUS  TJIOOAIBHOTO  XapakTepa
AKOJOTUYECKUX TPOoOJeM M MyTed HX PEIICHUS TOCPEACTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO0 MBIIJIEHHS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHHKATUBHOW ¥ COLUAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHpOBaHKS MUPOBO33PEHUSI OOIICHAYYHBIE MOHATUSA (3aKOH, TEOpHs, MPUHIIUII,
runore3a, (akT, CcHUCcTeMa, TPOIECC, OKCIEPUMEHT U JIPYyroe.), KOTOphIC
HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeIMeTax U IO3BOJIAIOT Ha
OCHOBE 3HAHMHA W3 ITUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU
HAy4YHOW KapTUHE MHUpPA, U YHHBEpCAJIbHbIE y4eOHbIEe NeHCTBUS (TO3HABaTEIbHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpble obecneynBaioT GOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Yy4e€OHOMU
JNEATETBbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

YMEHUS HCNOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUSI MNPU OCBOCHUHU
3HAQHUW: PACKPBIBATh CMBICT XHUMHUYECKUX TOHSITHN (BBIACIATh UX XapaKTEpHBIC
MPU3HAKKU, YCTaHABIMBATh B3aUMOCBSI3b C JIPYTMMHU TMOHSTHUSMH), HUCIIOIb30BaTh
MOHATHUS JI1 OOBSACHEHHS OTICIbHBIX (PAKTOB U SIBJICHUH, BHIOMpATh OCHOBAHUS U
KPUTEPUHU IS KJIacCU(PUKAIIMM XHUMHYECKUX BEIIECTB W XUMUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXKIY OOBEKTAMHU H3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PACCYyXICHUSA (MHAYKTUBHbBIC, NETYKTHUBHBIC, MO aHAJIOTHH),
JI€JIaTh BBIBOJIbI Y 3aKJIFOUECHUS;

YMEHHUE TPUMEHSTh B TPOLECCE TMO3HAHUS TNOHATUS (TPEAMETHBIE U
METaNpeIMETHBIE), CUMBOJMYECKUE (3HAKOBBIEC) MOJIENH, UCIOJIb3yEMbI€ B XHMUH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSIEMblEe B XUMHH MOJICJIbHbIC TPEACTaBICHUS —
XUMUYECKUH 3HAaK (CUMBOJ DJIEMEHTa), XuMHUueckas QopMysla U ypaBHEHHE
XUMUYECKON peaklud — TP PEIICHUd Y4eOHO-TIO3HABATENBHBIX 3a/1ad, ¢ YIETOM
A3TUX MOJEJIBHBIX NPEACTABICHUNA BBIABIATD U XapPaKTEPU30BATHh CYLIECTBECHHBIC
MPU3HAKA U3YyYaeMbIX OOBEKTOB — XMMHYECKMX BEIIECTB U XMMHYECKUX PEaKIIuH,
BBISIBJISITh ~ OOIIME€  3aKOHOMEPHOCTH,  IPUYHMHHO-CIEJACTBCHHBIE  CBS3U U
MPOTHUBOPEUHS B U3YYAEMBbIX MPOLIECCaX U SBJICHUAX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHUE MCIIOJIb30BATh IIOCTABIICHHBIE BONPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUsA, & TAK’KE€ B KAU€CTBE OCHOBBI i1 (DOPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE
NIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHUI;



NpuOOpeTeHUEe OmbITa IO I[UIAHUPOBAHHWIO, OPTaHM3allMM U IPOBEICHUIO
YUCHUYECKUX DKCIIEPUMEHTOB, YyMEHME HaOJIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSTENIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (hopmMyaupoBaTh 000OIICHUS U
BBIBOJIBI IO pe3yibTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUYET O
MpOJIETaHHOM padore.

Pabora ¢c nuHpopmanueii:

YMEHHE BBIOMpATh, AaHAIU3UPOBATh U HUHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUAOB M (OpPM MpEACTaBICHUS, MOJIYYaeMYyI0 W3 Pa3HbIX HMCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcebl HTEepHETA), KpUTUUECKH OLEHUBATH NPOTUBOPEUYHBYIO U HEIOCTOBEPHYIO
MH(}OpMAIHIO;

YMEHHUE TMPUMEHATh PA3IMYHblE METOJAbI U 3alpochl MPH TOUCKE M OTOOpE
uH(bOpPMAIIUM W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JJIS BBITOJHEHUS
y4eOHBIX UM TO3HABATEIbHBIX 3a7au ONPEAENIEHHOrO TUIAa, IPUOOpPETEHHE ONbITAa B
0o0JJaCTH  MCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO HMCIOJB30BAHMS PA3JIMYHBIX MMOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (DopMy mpeactaBieHus MHoOpManuu u
WUIIOCTPUPOBATh pEIlIaeMble 3aJayd  HECIOXKHBIMU CXEMaMH, JuarpaMMami,
apyrumu popmMamu rpaduKi U UX KOMOMHAIUSMU;

YMEHUE MCMOJb30BaTh W  aHAJIM3UPOBATh B IMpolecce y4yeOHOH H
MCCJIEI0BATENbCKOM JI€SITEIbHOCTH WH(OPMALUI0O O BIMSHUM MHPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35KMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOIHOM CPEBI.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Yy4eOHbIe 1eHCTBUS:

YMEHHMS 3aJlaBaTh BOMPOCHI (B X0Ji¢ auajora u (Uiau) AUCKYCCHUU) IO CYIIECTBY
oOcyxnaemMoii  TeMbl, (OPMYJIHpPOBaTH CBOM  MPEMAJIONKEHUS]  OTHOCUTEIHHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a1a4u;

YMEHUSI ~ TPEICTABISATh  MOJYYEHHbIE  pe3yJIbTaThl  IO3HABATEIbHOU
NEATEIIbHOCTA B YCTHBIX M MUCHMEHHBIX TEKCTAX; JAENaTh MPE3EHTALUIO PE3yJIbTaTOB
BBITIOJTHEHUS XUMHUUYECKOTO JKCIepruMeHTa (J1abopaTOpHOTO OIbITa, Jab0opaToOpHOM
paboOTHI 1O UCCIIEIOBAHUIO CBOMCTRB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUsI y4eOHOTrO COTPYJAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
ITO3HABATEJIbHOM M UCCJEN0BATENBCKON AEATEIbHOCTH MPU PEIICHUH BO3HUKAKOLIUX
npoOjieM Ha OCHOBE Yyuéra OOIMUX UWHTEPECOB M COIJIaCOBAaHMS TO3UIIMMA
(oOcyxieHrs, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IITYPMbI», KOOPAUHALIMS COBMECTHBIX
NEeWCTBUH, OMpENIeSICHUEe KPUTEPUEB MO OILEHKE KayeCTBa BBIMOJHEHHOW pabOThI U
TpyTHE).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITEIbHO OIpPEAeNATh IeH JESITeIbHOCTH, IJIaHUPOBATD,
OCYUIECTBJISITh, KOHTPOJMUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO



JesITeNIbHOCTh, BBIOMpaTh Hanbosiee 3(PPeKTUBHBIE CHOCOOBI pelIeHusl y4eOHBbIX U
MMO3HABATEIbHBIX 33/1a4, CAMOCTOSITEJIBHO COCTABIATH WM  KOPPEKTUPOBATH
MPEVIOKEHHBIM ~ aJITOPUTM  JCHCTBUM IIPU  BBINIOJHEHUM 33aJaHUM C  YYETOM
MOJIYYCHHS] HOBBIX 3HAHMM 00 HW3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYECHHOTO pPE3yibTaTa 3asBJICHHOM LEIU, YMEHHE
WCTOJI30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, PEJIATAEMbIE B YCIIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX PE3yJbTaTOB IO OCBOCHHUIO  O0S3aTEIBHOIO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOM (enepanbHON pabodelt MporpamMmoit,
BBIJICJISIFOT: OCBOCHHBIE OOYYAIONIMMUCS HAy4YHBIC 3HAHHUS, YMEHUS U CIOCOOBI
nercTBUl, crienupuyeckue i MpeIMEeTHON 00JacT « XUMHUS, BUIbI N€SITEILHOCTH
0 TOJYyYCHUIO HOBOTO 3HAHMS, €ro HWHTEpPHpETalnH, TMpPeoOpa3oBaHUI0 U
IPUMEHEHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonity oOyuenus B 8 kijiacce mpeMETHbIE PE3yJbTaThl HA 0A30BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

e PacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX IOHATHUH: aTOM, MOJIEKYJa,
XMMHUYECKUM JJIEMEHT, IPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, CMECh
(oHOpOAHAST M HEOJHOPOJHAS), BaJICHTHOCTh, OTHOCHUTENbHAS aTOMHAas U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Jisl XMMHUYECKOT0 3JIEMEHTa B COEJIMHEHHUM, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHWE, COJb, JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb
OKHUCJICHUS, XMMHUYECKash peakius, KiacCU(pUKAIMs peaKluid: peaxiuu
COCIMHEHMUSI, PEAKIINK PA3JIOKECHHS, PEAKIINK 3aMEIICHUs, peaKIuu OOMEeHa,
9K30- U HHIAOTEPMHUYECKHUE pPEaKIUU, TEIUIOBOM 3(hQeKT peakiuu, sapo
aToMma, JJIEKTPOHHBIN CJOM aToma, aTOMHas OpOuTadb, paauyc aToma,
XMMHUYECKasi CBS3b, NMOJSPHAs U HEMNOJSPHAS KOBAJIEHTHAs CBS3b, MOHHAS
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J10J1s BEIeCTBa (MMPOLIEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHITUA W
MPUMEHSATH 3TU MTOHATHUS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XUMUYECKYIO CUMBOJIMKY JUISI COCTaBIICHUs (DOPMYJT BEIIECTB
Y YPABHEHUUN XUMHUYECKUX PEAKIINM;

e OINpENENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
CTEIEeHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAJIC)KHOCTh
BELIECTB K OMNpEACIEHHOMY KJIAacCy COEIUWHEHUH 1o ¢dopmynam, BUJ
XUMHAYECKON CBsI3M (KOBAJIEHTHasT W HWOHHAsl) B HEOPTraHUYECKUX
COCJINHEHUSAX;

e packpbiBaThb cMbica Ilepuogunueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB



XUMHUYECKHUX 3JIEMEHTOB OT HX mojiokeHuss B llepumonuueckoit cucrteme,
3aKOHOB COXPAHEHMSI MAacChl BEIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajpo;

ONMHCHIBATHL M XapakTepuzoBaTh Tabiuunyio Gopmy Ilepuoguyeckoit
CUCTEMbl XUMHUYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIABHAs MOATPYIINa
(A-rpynma)» u «mnobGounas moarpynna (b-rpymma)», manbie u OoJbliue
NepuoAbl, COOTHOCHTH OOO3HAYEHHSA, KOTOPbIE HMEIOTCA B Taliuie
«Ilepuognueckas cucrema xumudeckux sneMeHtoB J[. WM. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB W 3apsan sAapa, oOIIee YKCIIO 3JIEKTPOHOB M pacHpeiesieHue uX I0
AIIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE HJIEMEHThl, HEOPraHWYECKHUE BELIECTBA,
XUMUYECKUE peakiuu (M0 YHUCITy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEIIECTB, N0 TEIIOBOMY A (eKTy);

XapakTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIAcCOB, MOATBEPKIas OMUCAHHE MPUMEpPaMU MOJEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TIPOTEKaHUS XWMHUYECKUX TMpEBpalleHud B
Pa3IMYHBIX yCIOBUSIX;

BBIYUCTISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOIO JJIEeMEHTa 1o (opmysie COeaUHEHHUs,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKON pPEAKLINH;

MPUMEHSTh OCHOBHBIC ONEPALMN MBICIUTEIHHON MEATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTH3allMio, KIIacCH(pUKAIUIO,
BBISIBJICHUE TMPUYUHHO--CJICACTBEHHBIX CBSI3€M — i1 HM3YyYCHHsS] CBOMCTB
BEIIIECTB U XMMHUYECKUX PEAKIINi, €CTECTBEHHO-HAYYHbIE METOJIbI TTO3HAHUS
— HaOnroAeHue, U3MepeHue, MOJACIUPOBAHUE, HKCIEPUMEHT (peasibHbId U
MBICJICHHBIN);

CJIeIOBATh MpaBWIaM IOJIb30BaHUS XUMHUUYECKOU MOCYNI0N U JTa00paTOPHBIM
o0opyIoBaHMEM, a TakKe TMpaBWjaM OOpalmieHus C BelieCTBaMU B
COOTBETCTBUM C HMHCTPYKIIMSIMH TIO  BBITIOJHEHUIO  JaOOpaTOPHBIX
XUMHYECKUX OIBITOB IO TMOJIYYCHUIO U COOMPaHUIO0 ra3000pa3HBIX BEIIESCTB
(BomopoJla M KHCIOpOJa), MPUTOTOBJIEHHIO PACTBOPOB C OMpPEACIEHHON
MaccoBOM JI0JIel pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M MPOBOAMUTH
XUMHUYECKHUE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IWIENIOUEH U
KHUCJIOT C TMOMOIIbIO MHIAUKATOPOB (JaKMycC, (peHOoN(TalIenH, METUIIOPAHK U

TpyTue).



o TEMATHYECKOE IIVTAHUPOBAHUE

e« S8 KIIACC
KoaudecTBo uacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3jiejioB U TeEM Bcer  Kontpoabn IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 bie padoThI ue padoThl
pecypchl
Pa3nen 1. IlepBoHayanbHble XHMHUYECKHE MOHATHS
XUMHSA — BaKHAS
00J1aCcTh
€CTECTBO3HAHUS U Brbmiorexa OK
1.1 . 5 1 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7c
IEeSATCIBHOCTHU T
YyeJIOBEKa
BemectBa n bu6mmoreka [IOK
1.2 XHUMHUYECKHE 15 https://m.edsoo.ru/7f4183
peakuuu 7c
Utoro no pazneny 20
Paznen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYEeCKUX BellleCTB
Bos3nyx.
Kncn}(l)x or bu6mmoreka [JOK
2.1 PO 6 https://m.edsoo.ru/7f4183
ITousatie 00 7c
OKCHJaxX T
Bonopoa.Ilonsarue bubnnorexka [JOK
2.2 0 KHCJIOTax U 8 1 1 https://m.edsoo.ru/7f4183
COJISIX 7c
Bona. PactBopsl. bubnnoreka [JOK
2.3 ITousitre 00 5 2 https://m.edsoo.ru/7f4183
OCHOBAHHUAX 7c
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COeTUHEHNN 7c
Hroro mo pazneny 30
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ITepuoanueckuit
3aKOH H
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XUMHYECKUX
snemenTos /I. W.
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Menene-eBa.
Crpoenue aToma

Xumuueckas
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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuu [Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIMBAET 00s13aTenbHOE IIPEIMETHOE COJZIep KaHueE,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro IO KilaccaM M CTPYKTYpUPOBAHHUE IO
paszmenam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
O0COOCHHOCTEM OOyuaroluxcs, OINpEeAensieT BO3MOXKHOCTU IpeAMeTa s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHs] XUMUHU Ha YPOBHE IeJIeH U3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB y4YeOHO-TIO3HABATENbHOM JESITENbHOCTH OO0YyYarollerocss Mo OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XHMHH CIY>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHU .

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4YaromMXxcs, HABBIKOB KX CaMOCTOSITENIbHOW  Y4eOHOM  JesITeNbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM JKU3HU, TaK U B POGECCHOHATBLHON ACSITEbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCA OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroIInuXxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUMBAIOTCA CIEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepiaHHUe CKIIAbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHS:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYy4ECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOIUT C MPHUBJICYECHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM TNpaBWJI 0€30MacHOr0 OOpallleHHss C BEIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3YYEHUS] XMMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COILEPKXAHUE OBYYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KA, KalblUs W HX
COCIMHCHUN B COOTBETCTBHUU C TIOJOKEHHEM »3JIeMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHJBI XMMHYECKOW CBS3H. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKOU PEIIETKU U
BH/JIa XUMHUYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHECHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Kiaccudukaiys XuMUIECKUX PEaKIui 10 Pa3IMYHbIM MMpU3HaKaM (110 YUCITy
W COCTAaBy YYacTBYIOIIMX B PEAKIUHM BEIIECTB, IO TEIIoBOMY 3ddekTy, o
W3MEHEHUIO CTENEHEeW OKMCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpPaBHCHUH.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMHUUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTeHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKI[MH,  JJICKTPOHHBIM  OajlaHc
OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBieHue ypaBHEHU
OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKIUA C  HCHOJIB30BAHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopust 2MEKTPOTUTUUECCKON TUCCOIUAIUN. DICKTPOIUTHI M HEIJICKTPOIHUTHI.
Kartnonsl, annonbl. MexaHu3M AUCCOIMAIIMA BEIIECTB C Pa3JIMYHBIMU BHUJIAMU
XuMHUueckoit cBsa3u. Crenenpb aucconuanuu. CUIbHbBIE U CI1a0bIe dJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO 0OMeHa,
MOJHbIE M COKpAlll€HHbIE HOHHBIE YypaBHEHUs peaknuil. CBoOWCTBAa KHCIOT,
OCHOBaHMII W coJiel B CBET€ MPEACTABICHUNH 00 3JICKTPOIUTUYECKOM
nuccormannu. KauectBeHHbIe peakunu Ha HOHBL. [[oHSATHE O rUapOIN3€e CONEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJICJISIMA KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura m anmasa), CIOKHBIX BEIIECTB



(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEeaKLUu
OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCICAOBAHUE DSIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMK KHUCIOT, LIEIOYEHd U CoJIed
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ TNPU3HAKU  NPOTEKAHMs]  peakluid  HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuu pasyIoKEeHHs, COSUHEHUS), paclliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKUUMWA Ha HOHBI, pEUICHUE
AKCHEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl u MX coeiMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHblEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XMUMHUYECKHME CBOMCTBA Ha INpPHUMEpPE  XJIOpa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalaMH, WIeJo4amMH). XJIIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMPUMEHEHHE. JlercTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BaXHEWIHe XJIOpUIBl U HX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OokucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYECKue cBOWMCTBA. OKCUABI Cepbl KAK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcCTBa (oOmue Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOJMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEAKIMs Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHWA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 PEI0TBPAICHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, pacIpOCTPAHEHHE B MPUPOIE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nuecKkue 1 XuMUYECKHUEe CBOMCTBA, MoJyuyeHre U npumeHeHue. Coiau aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSL B KauyeCTBE MHMHEPAJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHUe OKPYKaIoIel cpe/ibl COeTMHEHUSIMHU a30Ta



(KUCTIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
annotpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCJIEHHUA.  YIJIEPOJ,  aIOTPOMHbIE
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiictBa. Ancop6Ouus. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riao0anbHOrO TMOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiyueHue U mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpuposHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHI WX TmepepaboTku (O€H3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHUpaX, Oelkax, yrieBojgax — U X
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemaust (I1V) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIINe CTpOUTENbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobiemMbl 6€301acHOr0 MCIOIb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuiui IKcnepumenm:

M3yueHHEe 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBEJICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPUJI-UOHBI U HAOJIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NYECKHUEe W XWMHUUYECKHE CBOMCTBA
TAJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJIOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€ coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IoJ JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHHUE XUMHUYECKMX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH U HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU



cBoiicTBaMu a3zora, ¢ochopa W HUX COCNUHECHHHA (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIOB), 00pa3iaMi a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOTyUCHHE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BAHUE BHJICOMATEPUAJIOB), W3y4YECHUE MOJENen
KPUCTAJUIMUECKNX PEImETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
poLeccCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojyueHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IMPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYECHHE MNPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBINIUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme HeMeTallbl U UX COCTUHEHUS».

MeTaJibl 1 MX COeIMHEHUS

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHTtoB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKass ~ KPUCTAJUIMYECKass  pelIETKa.  DJIEKTPOXUMHUYECKUH  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CHocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UH METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ POMBIIIICHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MennaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJIECHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHue IIEIOYHBIX METAIOB MW UX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE META/UIBl MAarHMM W KaJdbLUHWM: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoie. PU3NYecKre 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblius. BaxuHelmme coequHEHUs KaiblUusg (OKCHI, THIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AmmoMUHUIA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHbIE CBONCTBA OKCUIA U THAPOKCHUIA
ATIOMUHHS.

Keneso: nonoxenne B [lepuognuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMma, HaxoxaeHue B npupoae. dusznueckue u



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJyUEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3llaMM METaUIOB M CIUIaBOB, WX (PU3NYECKUMU
CBOMCTBAMM, H3Y4YEHHE  pE3YyJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbIUSA W HaTpUs C BOJOM (BO3MOYKHO HCIOJIB30BAHHE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB XECTKOM BOJBI, MPOLECCAa TOPEHMS JKEIe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAHHWE  BUIECOMATEPHUAIIOB), MNPHU3HAKOB  MPOTEKAHUs
KAUECTBEHHBIX PEaKIMil Ha MOHBI: MAarHus, KaJblMs, aJIOMHHHMS, LIUHKA, XKEJIe3a
(1) u xene3a (1), mequ (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kalaus M Kalubluusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOWCTB MIPOKCHIA aTOMUHUS
Y TMIPOKCHJIA [IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHeiimme
METaJUIbl U KX COETUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW JXU3HM YelOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUECKUX peakuui B ObITy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABICHUSAX.

XHUMHUYECKOE 3arps3HEHUE OKpYyXaroleld cpenbl (mpeaenbHas AOoNyCcTUMas
KOHLeHTpanus BeuecTs, aanee — [[JIK). Poias Xxumun B perieHnn 3K0JI0rMYeCKUX
po0Iem.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpeAMETHBIX CBS3€M IPU HM3yYEHWH XMMHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbId (DakT, rumoresa, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalus, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, MAaPHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU],
U30TONbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, MPOBOJHHKH,
NOJYIPOBOJHUKY, AUDJICKTPUKH, (POTOIJIEMEHT, BEIIEeCTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAast



peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.
buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMA, MUHEPAIBHBIC
yI0OpEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.
['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIMAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATHIMU B
oOIIECTBE TMpaBUJIaMU U HOPMAaMHU IMOBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINH 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTUBHBIX IEHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, MOHMMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B JKU3HU
COBPEMEHHOI0 OOIIEeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOU WH(OpMainueit o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEJCTABICHUS O COLUMAIBHBIX HOPMaX MW MpPaBWIAX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEIOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NESATETLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW EATETLHOCTH TPH
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJEHWE W TOCTYIIKM CBOMX TOBApUIIEH C IO3ULHUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKUE IIPEJCTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHs HAYKU U COCTABJIAIOLIME



OCHOBY I TOHMMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS NPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOIJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWN IO
XUMHH, HEOOXOOUMbIE i1 OOBSCHEHHUS HaOIIOJAaeMbIX IPOLIECCOB U SIBICHUHU,
NO3HABATEJIbHOM, MH()DOPMAUMOHHOW M YUTATEIbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON
JUTEPATypoOl, JOCTYNHBIMH TEXHUYECKUMU CPEACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHUI0 U MO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  €aMOOOpa3OBAaHMIO, NPOEKTHOM U  HCCIEHOBATEIbCKOM
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3I0POBb:

OCO3HAHHWE IIEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUi OE30MACHOCTH NpU  OOpalEHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEaJIbHOM JKU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U Tpyaa pa3auyHoro poja,
YBaXEHUE K TPyAYy W pe3ynbTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs] TMPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIA BBHIOOP
VHAMBHUIYaJIbHON TPAeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpohecCUOHATBbHOM AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ecCHOHABbHOM cperie;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 1€JECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
paBuJ 6€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLEH IPUPOJHOM CPEIOH, I NOBBIICHUS
YPOBHSL  DKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTed HMX peIHIeHHs MOCPEACTBOM METOAO0B XHMMHUH,



HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHKATUBHOW U COLMAJIBHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, Teopwus,
MPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpbIE oOecneunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIACISITH UX XapaKTCPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TMOHSTHUSMH), HUCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHA,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXAeHUS (MHAYKTUBHBIC, NCIYKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YMEHHE TMPUMEHSATh B TPOLECCE TMO3HAHMS TMOHATUS (IIPEAMETHBIE H
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEITTH, UCIIOJIb3yeMbIe B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMmudeckas (opmysia U ypaBHEHHUE
XUMHUYECKON peaKIuy — MPU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3a7a4, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEpU30BATh CYIIIECTBEHHbIC
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECCTB U XUMHYECKUX PEAKIIHUM,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHNE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AMU W TPOBEIACHHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaO0MomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh 00OOIICHUS U



BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECIOBAHUS, COCTABIATh OTUET
O MPOJIETTaHHOM padore.

Pabora ¢ nnopmanmeii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUJIOB U (DOPM MpEACTABICHUS, MOIYYaEMYIO0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJEpXkAaHUSA, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHUYECKH OLIEHWBATh MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh PA3INYHbIE METOJbI M 3allpOChl MPU IOUCKE U OTOOpE
UHGOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsS BBIIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJIB30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (JOpMY MpeACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamu rpauKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

YMEHUSI 3aJlaBaTh BOMPOCHI (B XoJe Jauanora W (Wiu) JUCKYCCHM) TIO
CyHmleCcTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOM
NEeATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHUSI Y4eOHOTro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCJIEIOBATEIbCKOM  JACSATENbHOCTH  MpPU  PELICHUU
BO3ZHMKAIOIIMX TpoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COTrJIaCOBAHUS
no3uluil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JCHCTBUH, OIPEACIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHMBepCcaJbHbIe Y4eOHbIe 1eiCTBUS:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEbHOCTH, [UIAaHUPOBATh,
OCYILECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboee 3PPEeKTUBHbBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISATh MU KOPPEKTUPOBATH



IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUM IIPU  BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYE€HHs] HOBBIX 3HaHHUI 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEaKUUsX,

K xonIty oOydenus B 9 kiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHYECKHUM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, AaHHWOH, NPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMEHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBEcHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHHE,
aIIIOTpoNus, aM(POTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAf,
METajuInyecKasi), KpHUCTAJUIMYECKass pelETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM PEAKUHH, NPEACIbHO JIOMyCTUMAas
xoHueHTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX IIOHATHH U
IIPUMEHSATH T MTOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJii COCTaBlIeHUA (OpMys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBSI3W (KOBaJ€HTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOM (QopMylie, XapakTep cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHUM, TUI KPHUCTAJUIMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBAThL €r0 TMOHUMAHMWE: OMNHUCHIBATH M XapaKTePU30BaTh
Tabauunyo Gopmy Ileprogndeckold CUCTEMbl XUMHYECKUX DIIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», manbie u OonbIIME€ TMEPUOABI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCS B NEPUOJUYECKOM Tabmuue, ¢
YUCJIOBBIMM  XApPAaKTEPUCTHUKAMU  CTPOCHHUSI  aTOMOB  XMMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX 10 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUW CBOMCTB JJIEMEHTOB UM MX COCIWHEHUN B



mpeenax MaJlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHi;

COCTABJISITh YPaBHEHUSA AJEKTPOJUTUYECKOHM JAMCCOLUMALUU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEAKLIUN
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIAPHYIO MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOTO »3JIeMEHTa 1o (opmyIe
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIICKUCIIOTO Ta3a);

NPOBOAUTL  PEaKIuy, TMOJATBEP)KJIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPHUA-, OpOMU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMIi0, BBISIBJICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — i1 U3YyYEHUS CBOWMCTB BEIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HAOI0/IeHNE, M3MEpPEHHe, MOJETUPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).
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